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Perionn 3axipHOCHOipCchKOI HA(TOTa30HOCHOI POBIHINT MalOTh YHiIKaAbHI areOKAIMaTHUYHI
0COOAMBOCTI: 1) Me3030MChKO-KaWHO30MChKIY BiKOBUH XiA TeMIIepaTyp, iIHAUBIAYaABHUM AAS pe-
rioHaABHUX ITAaA€OKAIMaTUYHUX 30H; 2) pi3HOMacIITabHi poiecu OpMyBaHHS i Aerpaaarlii Heo-
MIAENCTOII€HOBUX TOBII] BIYHOMEP3AUX HOPiA; 3) 30HAABHO i TepiopAnYHO chOPMOBaHI I1i3HbOUETBEP-
TUHHI AbOAOBHUKOBI IOKpUBU. MeTa AOCAiAKeHb — OIiIHUTU BIIAMB YUNHHUKIB IaA€OKAIMATY (BIKOBUM
XiA TeMIlepaTyp Ha 3eMHill TIOBEePXHi i HeOIIAeHCTOIeHOBUX TOBII MEP3AOTH) Ha PO3PaXyHKOBUM
reoTepMiYHNM pe’KUM Ha(TOMAaTepUHCHKUX CBIT, KM BU3HAUA€ MMiAPAXyHOK IIIABHOCTI pecypciB
BYTAeBOAHIB (BB) 06'eMHO-reHeTHuHNM MeTOAOM. O6'€KT AOCAIAKEeHb — 0a’KeHOBCHKI i TOTyPChKi
BiAKAQAU Me3030MCBbKO-KaMHO30MChbKOTO PO3Pi3y, PO3KPUTOrO T'AMOOKMMU CBEPAAOBUHAMMY Ha IIiB-
AeHHOMY cxopi 3axipaHoro Cubipy (IliBHiuHO(ecTHBaAbHe i AyTiHellbKe POAOBHIIIA ByTA€BOAHIB
TomcBKOT 00A.).

AOCAipKeHHS I'PDYHTYIOTBCSI Ha 3aCTOCYBaHHI MeTOAY IareoTeMIIepaTypHOTO MOAEAIOBAHHS
— MO3UTUBHOTIO PO3B'sA3aHHA OOepHEHOI i IPpIMUX 3aAayd HecTalliloHapHOI reoTepMii B yMOBax ce-
AUAMeHTallil, Ha 6araToBapiaHTHOCTI IaA€OTeKTOHIYHUX i MareoTeMIepaTyPHUX PEeKOHCTPYKIIiH,
OIIiHIOBaHHI BiAIIOBIAHOCTI pe3yAbTaTiB PeKOHCTPYKIIiM KPUTepiaM ONTHMaAbHOCTI PO3B'sSI3aHHSA
oOepHeHOI 3apaui reoi3uKU Ta CTyIeHsI Y3roAKeHOCTI pO3paxXyHKOBHUX BOTHUII, TeHepallil HadT
i3 BCTAHOBAEHOIO HA(OTOTA30HOCHICTIO HAAP. YCTAaHOBAEHO HEOOXIAHICTE ypaxyBaHHS HeOIIAel-
CTOILLeHOBOI MeP3AOTH MOTY KHICTIO 0AM3bKO 300 M i 3aCTOCYBaHHS «MiCIleBOTO» (PeTiOHaABHOTO)
BIKOBOT'O XOAY TeMIlepaTyp Ha 3eMHill IOBePXHi AASL aA€KBATHOTO BiAHOBAEHHS TepMIiUHOI icTopii Ha-
pTOMaTepUHCHKUX BiAKAGAIB Ha 3eMASIX IIIBAEHHOTO cX0Ay 3axipaHoro Cubipy. Y pasi HeBpaxyBaHHS
TOBII 6araTopivHOI MEeP3AOTHU PO3PaxXyHKOBI pecypcu BB, 110 BU3HauatoThCs 06' € MHO-TeHeTUYHUM
MEeTOAOM, MOJKYThb OyTH 3aHM>KeHi A0 25—30 %. Y pasi HeBpaXyBaHHS MaA€OKAIMATUYHOTO XOAY
TeMIIepaTyp po3paxyHKoOBi pecypcu BB MmosxyTh 6yt 3aHm>KeHi Bia 50 % A0 4 pasis.

KAro4oBi croBa: maneOKAIMAT, TeOTEPMIUHNN pesKUM, 0a’KeHOBCHKI 1 TOIYPCBKI BiAKAAAHU, pe-
cypcn, 3axipaui Cuoip.

ITocranoBka 3apaun. B CeBepHOM ITOAYIIIAPUU
3eMAH, B 3antapHou CUOMPU B MAEUCTOIIeHE IIPOU-
301IIAO TAOOAABHOE COOBITHE — PE3KOE ITIOXOAOAA-
HHUe KauMara. [ToxonopaHne Ha 3eMHOM ITOBEepX-
HOCTH, (pOPMUPOBAHUE U AETPAAALUS MOITHBIX
TOAII, MHOTOAETHEMEP3ABIX ITOPOA, AEAHUKOBBIX
TIOKPOBOB MOT'AY IPUBOAUTL K CHUJKEHUIO CyIIle-
CTBEHHOU HECTAllMOHAPHOCTH TEeMIIePaTypPHOI'O
IIOAS BO BCEM OCAAOYHOM paspese [Kypuukos,
2001]. Aaxe Ha rayouHax 3,0—3,5 KM, BKAIOUA-
IOITUX ITOTEHITUAaABHO HepTeMaTepUHCKIE OTAO-
SKeHUSs, TeoTeMIepaTyphbl MOTAU CHU3UTLCS 10
CPaBHEHMIO C IIPEAIIANOLeHOBEIMU Ha 15—20 °C
[KonToposuu u ap., 2013].

KoamuecTBeHHas1 OIleHKa IIepPCIEeKTHUB He-
(pTerazoHOCHOCTH (OIleHKa IIAOTHOCTHU PEeCypcoB
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YTAE€BOAOPOAOB 1 PAMOHWPOBAHME PErvoHOB,
KPYIIHBIX TEPPUTOPUN U 30H HepTera3oHaKoIIAe-
HI/Iﬂ) BLIIOAHSIETCSI 00BHEeMHO-TeHEeTUYeCKUM Me-
TOAOM (HacceifHOBOEe MOAEAMPOBAHME), a TakKkKe
ero MoAN(UKAIUSIME C KOMIIAEKCUPOBAHMEM CIIO-
co00B KAaaccuueckou reororun [Ipuiena, 2011;
Cadponos u Ap., 2011; Korroposuu u aAp., 2013].
KoAn4ecTBO TeHEepHUPOBAHHBIX YIAEBOAOPOAOB
(YB) paccunTBIBaeTCSA Ha OCHOBE PEKOHCTPYKIIUNA
reoTeMIIepaTypHOro pekuMa HepTeMaTepUHCKUX
OTAOKEHUN.

HakomaeH B3HAUUTEALHBIM MCCAEAOBATEADL-
CKMM MaTepuan, MOKa3bIBAIOIIUM BAUAHUE (DaK-
TOPOB ITaAE€OKAVIMAaTa Ha TeMIIePaTyPHBIN PesKUM
OCAAOYHO-BYAKAQHOTEHHBIX YW MarMaTU4YeCKUX
KoMInAeKcoB [['onoBaHoBa u Ap., 2014; AeMeskKo,
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I'opHocTaeBa, 2014; Vogt et al., 2014; BoAbIIakoB,
2015]. B aTux paboTax BLITTOAHEHBI, B OCHOBHOM,
PEKOHCTPYKIIUM M3MeHEeHUs (PYHAAMEHTAABHO-
IO TeOAMHAMHUUYECKOTO TlapaMeTpa — TEIAOBOTO
IIOTOKA Yepe3 3eMHYIO MOBEPXHOCTH B CBSI3HU C
KAVMMATUYECKMMH U3MEHEHUSIMU B IIAENCTOTeH-
TOAOIIEHE, @ TAK)KE PEKOHCTPYKITUH AEAHUKOBBIX
IIUKAOB, OOBICHIEMBIX OPOUTAABLHOM TEOPHUE a-
AeokanMaTta M. Munaaukosuda. Pabote! [Mcaes
u Ap., 2009; ANoGosa u Ap., 2013a] mokaswIBaroOT
BAMSHUE Me3030MCKO-KalHO30MCKOTO BEKOBOT'O
XOAQ TEMIIEPATyp 3€eMHOM MOBEPXHOCTH Ha TEpP-
MHUYECKYIO UCTOPUIO HETIOCPEACTBEHHO HedTeMa-
TEPUHCKUX OTAOKEHUN.

MHorue yueHble, 3aHUMAIOIUECST MOAEAUPO-
BaHMEM TEPMUYECKOU MCTOPUHM OCAAOUHBIX Oac-
celHOB 3anapHou Cubupu U ApyTux Hedrerazo-
HOCHBIX ITPOBUHITUM, YIUTHIBAIOT BEKOBOM XOA
TeMIIepaTyp Ha IIOBEPXHOCTH 3eMAU [/AomaTuH,
2006; l'aaymkuse u Ap., 2009; XyTOopcKou U Ap.,
2011]. I'lpu 3TOM HCHOAB3YIOTCSI CUCTEMBI Oac-
CEMHOBOTO MoOAeAmpoBanus, Hanpumep ['AAO.
ITpuMeHsEMBIN 3AeCh BEKOBOM XOA TeMIIEpaTyp
MO>KHO YCAOBHO Ha3BaTh « CTAHAQPTHBIM», TAK KaK
OH He YYUTBIBAeT OCOOEHHOCTEN pPernOHaAbHBIX
nmareoKAMMaThudeckux 30H [['oasOepT, 1987].

B patorax [HMcaeB, ickopkuHna, 2014; Vicaes
u Ap., 2015] mokazaHo, 4TO IIPU OIIPEAECAEHUU pe-
CypcoB YB 00beMHO-TEHETUYECKMUM METOAOM Ha
3eMASIX FOr0-BOCTOKA 3anapHou CuOupH Ipeano-
YTUTEABHO TIPUMEHSITh «MECTHBIM» BEKOBOM XOA
TeMIIepaTyp Ha 3€MHOM ITIOBEPXHOCTH, IIOCTPOEH-
HBIU AAST FOJKHOM ITAaA€OKAUMAaTUYeCKOU 30HbI 3a-
napHoM Cubupu. ITO HO3BOAUT OOAEE KOPPEKTHO
Y4eCTb UCTOPUIO ITAaBHOU (ha3sl HehTeoOpa3oBa-
uust (FOH) 1, Kak CAeACTBUE, He 3aBHINIAThH/3a-
HIKaTh (A0 30—40 %) pacueTHbIe pecypchl. [Tpn
9TOM IIOAYYEHBI Pe3yAbTaThl, YKa3bIBaloe Ha
HeOOXOAVMMOCTL yUeTa AQHHBIX OTPa’kKaTeAbHOU
cnocobnocty BuTpuHUTa (OCB) AT KOPPEKTHOTO
BOCCTQHOBAEHUS TEPMUUYECKOU UCTOPUU HedTe-
MaTepPUHCKHUX OTAOKeHuU. Heyuer panHBIX OCB
(«MaKCUMaABHOTO IaA€OTEPMOMETPAa») MOJKET
IIPUBOAUTE K CYIIIeCTBEHHBIM OIIMOKAaM B OIleH-
Ke PeCcypcCoOB, BIIAOTH AO «IIPOITYCKa» PEeCypCoB.

CucreMHOEe pacCMOTpEHME ITapaMeTpoB Iia-
AEOKAMMATA MTO3BOASIET BBIAEAUTH TPY OCHOBHBIX
drakTOpa, BAUSIONINX NPAMO ((hakmuuecku) UAU
KOCBEHHO (B pacuemax, peKOHCMPYKYUAX) TeEMIIe-
PaTypHBIN PEKUM OCAAOYHOTO UeXAd, TepMHude-
CKYIO UCTOPHIO HepTEMaTEPUHCKNX OTAOKEHUH,
a, CAeAOBATEABHO, M Ha CTEeTIeHb Pearr3arium ux
reHepallMoOHHOro MoTeHInaAa. IlepBbll pakmop
— 3TO BEKOBOU XOpA TEMIIEpATyp Ha MOBEPXHO-
CTU 3eMAU, OOYCAABAMBAIOIIUN COASIPHBIM HUC-

TOYHUK TelAa AAS MIPOIeCCOB TreHepamnuu YB.
Bmopoti pakmop — 3TO TAaA€OTOAII BEYHOMEP3-
ABIX TIOPOA, TTIEPEKPHIBAIOIINE MAaTEePUHCKIE OT-
AOJKEHUST U 0OAAQIONIEe aHOMAABHO BBICOKOM
TEIAOIPOBOAHOCTBIO. Tpemull pakmop — I3TO
AE€AHMKOBBIE TTOKPOBHI, CBOEOOPa3HbIE AUTOAOTO-
cTpaTurpaduyecKkre KOMIIAEKCH, CYII[eCTBEHHO
YBEAWYHUBAIOIIAE MOITHOCTL IT€PEKPHIBAIOIIIX
OTAOKEHUMN.

Lleanb Hacmosiwell cmambu — TPEACTABUTH
pPEe3yABTaThl OIPEAEAEHUs] BAUSHUS NepBOro u
BMOpPOro gakmopoB NAAeOKAUMamad (Me3030UCKO-
KaUIHO30UCKOro BEKOBOI'0 X0ga meMnepamyp HQ 3eM -
HOU noBepxHOCMU U HeONAeliCmoueHOoBOU MoAW U
Mep3A0mbl Ha PEKOHCTPYKIINY T€OTEPMUIECKOTO
peskmMa) Ha OIIeHKY CTeIIeH! peaAr3aliiuy reHepa-
IIMOHHOTO ITOTEHITMaAa 6a’KEHOBCKUX M TOTYPCKIX
OTAOKEHUM I0ro-BOCTOKA 3anapHou Cubupmu.

KoanuecTBeHHOE OIpeAeeHme BAUSTHYS TaAe-
OKAMMaTa Ha paCYeTHBIU TeOTEPMUYECKUM PESKUM
¥ OIIEHKY CTEeIIeHU pearn3aliy TeHeparioHHOTO
TIOTEHITaAd MaTePUHCKUX OTAOKEHUH BBITIOAHSI-
eTCsl Ha OCHOBE aHaAN3a BaprabeAbHOCTH PEe3YAb-
TQTOB YETHIPEX BAPUAHTOB [TaAE0TEMIIEPATYPHBIX
PEeKOHCTPYKIUN. Bapuanm | — y4eT BEKOBOT'O
XOAQ TeMIlepaTyp Ha IIOBEPXHOCTU 3eMAH, YIeT
HEOIAENCTOIIEHOBOU MEP3AOTHI MOIITHOCTBIO AO
300 M. Bapuanm 2 — y4eT BEKOBOTO XOAAQ TEMIIe-
paryp, 6e3 yueta Mep3AOTHL. Bapuanm 3 — 0e3
yJeTa BEKOBOTO XOAA TeMIlepaTyp, 0e3 yderta
Mep3AOTHL. Bapuanm 4 — y4eT BEKOBOTO XOAAQ
TeMIIEPATYP, y4eT HEONAENUCTOILIEHOBOU MEP3A0-
TBI C TUIIOTETUYECKOM MOIITHOCTEIO A0 1000 M.

[TepBBIM OCHOBHBIM KPUTEPUEM aA€KBaTHOCTH
U IPEATIOUYTUTEABHOCTH PE3YABTATOB M3 UeThIPEX
BapMaHTOB BLICTYIIAET ONITUMAAbHAsI COTAACOBaH-
HOCTHb MaKCHUMyMa pPaCueTHBIX IT'e0TeMIIepaTyp C
«HaOAIOA€HHBIMI» TEMIIEPATyPaMU «MaKCHUMaAb-
HOT'O IAAe0TEPMOMETpa» — C TeMIlepaTypaMuy,
onpepeAeHHbIMEU 10 OCB. B TOM Ke cTelieHr BaXK-
Ha ONTHMaAbHAsi COTAACOBAHHOCTH («HEBSI3Ka»)
PacYeTHBIX TeOTEMITEPATYP U C KHAOAIOACHHBIMI»
IIAACTOBBIMU TeMIleparypamu. OnTHMaAbHAs «He-
BSI3Ka» — 3TO CPEAHSISI KBaAPATUYHAsI Pa3HOCTh
pacuyeTHbIX U HAaOAIOAEHHBIX 3HAUEHWM, paBHAs
IIOTPEITHOCTH  «HaOAropAeHU» [CTapoCTeHKO,
1978; Isaev, 2013]. OTa MOrpemIHOCTb MOPsSAKA
12 °C. B kauecTBe BTOPOT'O OCHOBHOTO KPUTEPUSI
MIPUHSATA CTEIeHb COTAACOBAHHOCTH OYaroB WH-
TEHCUBHOU reHepanuu YB, IPOTHO3UPYEMBIX 10
reoTeMIIepaTypPHOMY KPUTEPHIO, C yCTAHOBAEHHOM
reoAOTOPa3BeAKOU He(PTera3oHOCHOCTBIO HEAD.

B 11eAOM TPOBOAVIMEIE NICCAEAOBAHUS CBSI3aHEI
C pelleHHeM (PYHAAMEHTAABHOWM HAy4YHOU IIPO-
OAeMBI — C pa3pabOTKOU KpuTepues u 3 dek-
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THUBHBIX CXeM KOAMYECTBEHHOM OIeHKM ITePCIeK-
THUB HePTEera3oHOCHOCTHU TEPPUTOPUM 3amapHOU
Cubupu. MccaepoBaHMS BBIIIOAHEHBI B paMKax
METOAOAOTHH OCAAOYHO-MUTPAITMOHHON TEOPUH
HagTuporenesa [Baccoesuy, 1967, KonTopoBuu
u Ap., 1967].

KpaTrkass xapaKTepucTuka O0ObeKTa HCCAe-
AoBaHUN. [TpUBOASTCS pE3yABTaTHl MOAEAMPO-
BaHUS IIaA€OTeOTEeMIIEPATyPHBIX YCAOBUM Ma-
TEPUHCKUX OTAOKEHUH, BLITOAHEHHBIE AAST OCa-
AOUYHBIX pPa3pe3oB AyOOKUX cKBakmH CeBepo-
®ectuBanrvHasg-1 n AyrumHenkas-183 (puc. 1,
TabA. 1). CKBa’KUHBI PACIIOAOJKEHBI B ITPEAEAAX
KaiimMmbicoBCKOUM HedTerazoHOCHOM 0OAaCTH, B
KOTOPOM TPOAYKTHUBHBIMM KOMIIAEKCAMU SIBASI-
IOTCSI MEAOBOY, BEPXHEIOPCKUM, CPEAHEIOPCKUH,
HU>KHEIOPCKUHN U ITAaA€030MCKUM.

AAsT cpepHe-, HUJKHEIOPCKOTO W MaAe030M-
CKOro HedTera3zoHOCHBIX KoMIaekcoB (HI'K)
HeTeMaTepUHCKOM SIBASIETCSI MOTyPCKAdsl CBumd
(J11) C PacCesiHHLIM OPraHWYeCKHUM BelleCTBOM
(POB) ryMycOBOro U CMENIaHHOTO THIIOB, C AO-
CTaTOYHO BBICOKMM COAEpP KaHue COpr (ot 1,5 pO
5,0 %) M permoHaAbLHOU KaTareHeTUYeCKOU mpe-
00pa30BaHHOCTBIO Ha YPOBHE I'pajalluil MK12—
MK,. AAs HHUKHEMEAOBOIO M BEPXHEIOPCKOIO
HI'K ocHOBHBIM UCTOUYHUKOM YB siBAsieTcs POB
CaIpOIIeACBOTO TUIIA OGKEHOBCKOU cBumbl (J5tt),
peruoHaAbHBIN TeHEepPaIMOHHBIN TOTEHITaA KO-
TOPOH 00YCAOBAEH BBHICOKHM COAepiRaHueM C
(0T 9 a0 12 %), KaTareHe30M CEPEAUHBI TPAAAITAN
MK,' [KorTopoBud u Ap., 2009; ®omwu, 2011].

Ha mecropoxxaenun Cesepo-DecTrBarbHOE
3aneXXn YB CBfI3aHBI B OCHOBHOM CO CpeApHe-

Taoaunga 1. XapakrepucTuka pa3pe3oB cKBa)kxuH CeBepo-®PectuBarbHasi-1 u AyruHenkasi-183

3HayeHUe
XapakTepuCcTuKu
CeBepo-DecTrBanrbHasi- 1 Ayrunenkas-183
3aboit, M 3270 2500
OTAoReHUS Ha 3a60e (CBUTA) [Maneosoti (PZ) CpeaHsig ropa (TIoMeHCKast)
[Mopo111Ba HUKHEIOPCKUX 3234 —
OTAOKEHUNUM
KpoBAst TOTYpCKOM CBUTHI 3165 —
MoOIHOCTB TOTYPCKOU CBUTHI 30 —
KpoBAast 6a5KeHOBCKOM CBUTHI 2705 2313
Mor1HOCTE 6a’KEeHOBCKOU CBUTHI 23 16
MOIITHOCTb TAaAEOTE€HOBBIX 534 257
OTAOKEeHUMN
MoIHOCTb HEOT'€HOBBIX — —
OTAOJKEHUMN
MouIHOCTb YeTBEPTUYHBIX 35 25
OTAOJKEHUN

Pe3yAbTaThl HCIIBITAHWM " (CBUTS;
TIAQCT; TUTI (PAIOUAQ; ACOUT,
3
M’/cyT.)

V3MepeHHEBIE TAACTOBbIE
*
TeMIlepaTyphl (CBUTA; TAyOMHA
3amepa; °C)

W3MepeHHEBIE TeMIIepaTyphl 11O
OCB"™ (cBUTa; TAyOMHA 0TOOPA;
(R',)i °C)

Baxenosckast+Bacroranckas (FO,);
CyXx0, He(QTEeIPOSIBAEHHE B KEPHE.
Tromenckast; FO3_ 5 HedTH; 2,57.
Tromenckast; FO3_ 4 HedTs; 0,28.
Ypmanckast; FO,4; HedTs; 0,13.
YpmaHckastt+areoson; FO +PZ;
HedTs, raz; 1,54; 890.
[Maneoson; PZ; ras; 410.

Tromenckass; 3130 m; 118.
Tromenckas; 3145 m; 123.

Ypmanckas; 3232y; (0,83); 124.

Bacroranckas; }012; nedrs; 11, 5.

Bacroranckas; }Olz; nedrts; 13, 0.

Kynaomsunckas; 2200 m; 77.
Tromenckas; 2350 m; 84.

Bacroranckas; 2345 Mm; (0,63); 98.

* o
Aannble ucneimanull FAyOOKUX CKBQWKUH U3y4eHbl U CBegeHbl U3 NepBUYHbIX «geA CKBWKUH» (Mamepuaabl Tomckoro gpuruara
o N o
DBY «Teppumopuaabhblli poHg reororuneckoll ungopmaguu no COO»);  OCB onpegeaensl B Aabopamopuu reoxumuu Heghmu

u rasa Mucmumyma negpmera3oBol reororuu u reogpusuxu CO PAH (HoBocubupck).
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Puc. 1. O630pHas cxeMa TEPPUTOPHUH UCCAEAOBAHUN (Ha TEKTOHNYeCKOW ocHOBe [KonTopoBmy u Ap., 2001]): 1 — cTpyKTypEI
(a — I mopsaka, 6 — Il mopsaka), 2 — pekn; 3 — UccAepyeMble CKBaKUHEI (Ay-183 — Ayrnrernkas-183, CO-1 — Cesepo-
®ecruBarbHadg-1, BT-7 — Bepx-Tapckas-7), 4 — aAMUHNACTpPAaTUBHAs IpaHUIia MesKAY ToMcko# m HoBocubupCcKoi 06AaCTAMU.

HIJKHEIOPCKUMM KOAEKTOPaMu (AACTEL FO 3 14),  1974; Ecpumenko u Ap., 2013] 1, runoreTnyecky,
Ha A\YTHHEIIKOM — C BepPXHEIOPCKUMU KOAAeKTO- A0 1000 M [TTaBaos, I'paBuc, 2000]. A. A. Ilap6a-
pamu (ropusoHT 1O)). TSSHOM 0Opa30BaHUe MHOTOAETHEMEP3ABIX IIOPOA

Bo3moskHas MOIIHOCTH TOAIIWM MEP3AOTHL B B UeTBEPTHYHOE BpeMsd Ha PacueTHLIN IIPOMeXKY-
HeonAercToneHe nipuHATa A0 300 M [LLlapbaTsaH, TOK 245 TBIC. A€T CBSA3aHO C BEKOBBIM XOAOM TeM-
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IepaTyp Ha HOBEPXHOCTH I'PyHTa (TabA. 2).

Taoaunnga 2. I3aMeHeHuEe BO BpEMEeHU MOIIHO-
CTH MHOTOAETHEMEP3ABIX ITOPOoA (parioH IIIupoT-
Horo ITpuo6ss, 61° c.m1.), mo [IllapGarsH, 1974]

I'rybuna BexkoBoii xop,
Bpewms, ThIC. ITIOAOJKEHUS TeMIeparyp
A€T Hazap, | HUJKHEN KPOMKU Ha 3eMHOU
MEP3AOTHI, M noBepxHocTtH, °C
245 0 0

235 350 -10,0
210 450 -5,5
190 550 -8,5
165 450 -4,5
145 400 -3,5
130 350 -1,0
110 300 -39
95 300 -0,7
70 250 —4,0
50 250 -1,0
30 200 —4,3
5 0 +2,5

O MeTOAMKE HCCAeAOBaHUN. BoccTanoBaenme
TEePMUYECKON UCTOPUU MAaTEPUHCKUX OTAOKEHUN
BBIIIOAHSIETCSI HA OCHOBE ITAACOTEKTOHUYECKUX U
aAeoTeMIIEPATyPHBIX peKOHCTpyKuuu. [Tpu-
MEHEeH Memog NareomeMnepamypHOro MOgeAu-
pOBaHUS, OCHOBAHHBLIN Ha YMCAECHHOM PEIIeHNN
YpaBHEHUsI TEIIAOIIPOBOAHOCTH I'OPU30OHTANBHO-
CAOUCTOTI'O TBEPAOI'O TEAA C IOABUKHOU BEPXHEU
rpaHuliert. B MaTeMaTnueCcKyo MOAEAB HEIIOCPEA-
CTBEHHO BKAIOUEHBI KAMMATUUYECKUM BEKOBOU
XOA, TeMIlepaTyp Ha 3e€MHOM IIOBEPXHOCTH KakK
KpaeBOe YCAOBHE U [TaA€0TeMIIepaTyphl, OIIpeAe-
AerHble 10 OCB kak «HabAroAeHHBIE». B MopeAn
[TaA€OTEeKTOHNYECKME PEKOHCTPYKIINY HETIOCPEA-
CTBEHHO COIPSIKEHBI C IaAeoTeMIIepaTypPHBIMA
pekoHcTpyKuuaMHu [Isaev et al., 1996; Isaev, Fo-
min, 2006; Gulenok et al., 2011; MicaeB u ap., 2016].

INapamempusayusa  ocagouHoro  paspesaq,
BCKPBITOTO CKBa’kKMHOM, OIIPEAeAsiiolas mapa-
MEeTPhbl CEAMMEHTAIlMOHHOM M TenAopusnue-
CKOM MOAEAU, IIPUHUMAETCSI B COOTBETCTBUU CO
cTpaTturpaduuecko pa3zOUBKON CKBa’KMHBI 11O
IIePBUYHOMY «AeAy CKBaKUHEI» U «Kararory
AMTOAOTO-CTPaTUTrpaduIECKUX pa3OMBOK CKBa-
KuH» (TabA. 3 1 Taba. 4). Bo3pacT mopop u co-
OTBETCTBYIOIIIVI€ BEKOBbIe HWHTEPBAABLI ITKAABI
reOAOTMUYEeCKOTO BpeMeHU [XapAeHA U Ap., 1985],
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YBSI3aHHBIE C IIEPUOAAMH T€OXPOHOAOTHIECKOMN
mrkaabl CTpaTurpaguyeckoro kopekca (1992 r.),
OIIPEAEASTIOT BPeMsI U CKOPOCTHA OCAaAKOHAKOTIAE-
HUS.

DopmupoBaHnue, cyuwecmBoBaHue, gerpagad-
Uusa MOAW,U BEHHOMED3AbIX NOPOg yiUumblBAEMCs
KaK AUMOAOro-cmpamurpaguieckull KOMNAEKC
(maba. 5u 6), obragaroujuti GHOMAABHO BbICOKUMU
3HQUeHUsAMU menAonpoBogHocmu [ u memnepamy-
ponpoBogHOCMU Q.

B Bapuanme 1 (cM. TabA. 5) MPUHSATA MOIITHOCTD
TOoAIIH MeP3A0THI 300 M. DopMaru30BaHHBIHN yueT
TOAIIIA MEP3AOTHI OCYIIECTBASIETCSI, HaUYWHAS C
240 TBIC. A€T Ha3apA, KMTHOBEHHOM» (II0 MepKam
reororuueckoro Bpemenwu, 3a 1,5+3,0 Thic. AeT)
3aMEeHON «HOPMAABHBIX» OCAAOUYHBIX OTAOKEHUMN
TOAILEN MEP3ABIX ITOPOA CO CBOUMM TeAOPU3NYE-
CKUMM XapaKTePUCTUKAaMM — TETIAOIIPOBOAHOCTD,
TEeMIIEPATypPOIIPOBOAHOCTE [VIBaHOB, 'aBpUABEB,
19695]. 3aTemM aTa TOAIlA MEP3ABLIX OPOA Hepe-
KPBIBAE€T OCAAOUYHBLIN 4eXOA B TeueHue 179 Thic.
AeT. [Tocae saToro «mraoBeHHO» (1,5+3,0 THIC. A€T)
TOAIIIA BEYHOU MEP3AOTHI 3aMEHSIETCST K HOPMaAb-
HBIMI» OCAAOYHBIMU OTAOKeHUSIMU. V1, panee, Cy-
IIIECTBYET «HOPMAABHBIN» OCAAOYHBIX UYEXOA AO
HACTOSIIEer0 BpeMeHH, B IOCAEAHUE 52 ThIC. AET.

B Bapuanme 4 (cM. TabA. 6) B3siTa MOITHOCTb
Mep3roTEL B 1000 M. DopMaru30BaHHEBIN ydeT
TOAIITA MEP3AOTHL OCYIIIECTBASIETCS TAK)KE, KaK 1
AAS IPEABIAYIILETO BapUaHTa, HaurHag ¢ 240 ThIC.
AeT Hazap. 3aMeHa «HOPMAAbHBIX» OCAAOUYHBIX
OTAOKEHUM TOAIIEU MEP3AOTHI OCYIECTBASIAACE
II0 TeOAOTMYEeCKOMY BpeMeHH 3a 5,0+3,0 TrIC. AeT.
[Tocae 3TOrO TOAIIIA MEP3ABIX IIOPOA IIEePEKPHIBA-
eT OCapOYHEIM 4eXOA B TeueHue 206 TBIC. AT, a
3aTeM BeuHas Mep3AoTa 3ameHseTcs (3a 5,0+3,0
TBIC. A€T) «HOPMAABHBLIMU» OCAAOYHBIMU OTAO-
KeHusMU. U, panee, CyIecTByeT COBPEMEHHBIN
paspes 18 TeIC. AeT.

IlepBoe KpaeBoe ycaOBue MogeAu onpegeas-
emcsi memnepamypoll NOBEPXHOCMU OCAGKOHAQ-
KonAeHnus, m.e. NAA€OKAUMAMOM (COAADHBIM UC-
MOYHUKOM MenAQ), U 3agaemcs B Buge KyCO4HO-
AUHeUHOU (pyHKUUU «MeCMHOro» BEKOBOI'O X0ga
memnepamyp Ha noBepxHocmu 3emau [Vcaes,
HckopkuHa, 2014].

Cxema pacuema naireomemnepamyp mame-
PUHCKOU cBuUmMbl cocmoum u3 gByx smanos. Ha
IIEPBOM IIO0 PACHPEAEAEHUIO «HAOAIOAEHHBIX»
TeMeparyp 7; B CKB&)KMHE DPACCYUTHEIBAETCS
TETIAOBOM MOTOK ¢ Uepe3 TMTOBEPXHOCTbL OCHOBA-
HUS OCAAOYHOTO YeXAQ, T. €. pelraeTcss oopaTHas
3apava reorepmuu. Ha BTOpoM 3Tarie ¢ U3BeCT-
HBIM 3HaUYeHWEeM ¢ PemIaloTCs TPsSMbIe 3aAaun
Te0TePMUY — HEITOCPEACTBEHHO PACCUNTHIBAIOTCS
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Taoaunnga 3. [TapameTrpuuecKoe onucaHue CEAUMEHTAIMIOHHON HCTOPUM M TENAO(PU3INUYECKUX
CBOVICTB OCAAOYHOM TOAILM, BCKPBITOM CKBa)KnHOM CeBepo-®PecTtuBarbHasA-1 (0e3 yuyeTa HeOIAeH-

CTOII€EHOBOrIO IMpoMep3aHnusa OCAaAO4YHOro leAa)

Crura, Toama” Mor- | Bospacr, Bpemsa [Mhot- |Tenaonpo- | TemmnepaTypo- TernoBhAe-
(crpaturpachus) HOCTB, | MAHAET |HaKOIIAEHUS, HOCTI}:, BOAHOC;I‘L, l'IpOBO%HOCTB, Aettre, Bt/
M Hasap MAH A€T r/cm (Bt/m)-°C M/c

YerBepTuunsie QO 35 1,64—0 1,64 2,02 1,27 6,5e—007 1,1e—006
IManonenossie N, — 1,64—4,71 3,07 — — — —
MuoneHoBEIE N, — 4,71—24,0 19,29 — — — —
Hekpacosckasi nk Pgy | 154 | 24,0—32,3 8,3 2,09 1,35 7e—007 1,2e—006
Yeranckas hg Pg 5, 70 32,3—41,7 9,4 2,09 1,35 7e—007 1,2e—006
AroamHBOpCcKas Il Pg, | 240 41,7—54,8 13,1 2,09 1,35 7e—007 1,2e—006
Taaunkas 1l Pg,; 70 54,8—61,7 6,9 2,09 1,35 7e—007 1,2e—006
lanpruaCKasa Py -Kyy, | 170 | 61,7—73,2 11,5 2,11 1,37 7e—007 1,25e—006
Chaasropoackas s/ K, 130 73,2—86,5 13,3 2,11 1,37 7e—007 1,25e—006
Wnarosckas ip K, — 86,5—89,8 3.3 — — — —
Kysnenosckas kz K, 15 89,8—91,6 1,8 2,18 1,43 8e—007 1,25e—006
IToxkypckas pk K|, 800 |[91,6—114,1 22,5 2,26 1,49 8e—007 1,25e—006
AnbIMCKast a, K| 24  |114,1—116,3 2,2 2,39 1,6 8e—007 1,25e—006
AnpiMcKast ay K 17 |116,3—120,2 3.9 2,39 1,6 8e—007 1,25e—006
Kusannckas kis K 613 |[120,2—132,4 12,2 2,39 1,6 8e—007 1,25e—006
Tapckas tr K; 54 [132,4—136,1 3.7 2,44 1,62 8e—007 1,25e—006
Kyaomsunckas kimK 313 |[136,1—145,8 9,7 2,44 1,64 8e—007 1,25e—006
Baykenosckast bg Jy 23 [145,8—151,2 54 2,42 1,62 8e—007 1,3e—006
leopruesckas grJy 5 151,2—156,6 5,4 2,42 1,62 8e—007 1,3e—006
Bacroranckas vs J3 70 [156,6—162,9 6,3 2,42 1,6 8e—007 1,3e—006
TromeHnckast tm J;_, 362 |162,9—200,8 37,9 2,46 1,64 8e—007 1,3e—006
Torypckas 1g J; 30 [200,8—203,9 3.1 2,46 1,64 8e—007 1,3e—006
Ypmanckas ur J; 39 [203,9—208,0 4.1 2,46 1,64 8e—007 1,3e—006

B

AaHHble AumoAoro-cmpamurpaguieckux pa3dousok us kamaaora (B. M. Boakos, 2001; mamepuaast Tomckoro ¢puruara OBY
«Teppumopuanbhelll poHg reororudeckoti ungopmayuu no COO»). 3aAuBKoOll NOKA3AHBL BpeMeHd HAKONAeHUs Hegpmemame -
PUHCKUX MOrypckol U 6WKeHOBCKOU CBUM U UX NapaMempuyiecKoe ONUCAHUE.

TeMrepaTypsl U B 3apA@HHBIX TOYKAX OCAAOYHOM
TOAIIM Z (B MATEPUHCKOM CBUTE) B 3ajpaHHBIE
MOMEHTHI TEOAOTUYECKOTO BPEMEHH /.

AAs perieHns1 OOpaTHOW 3apAauUd TeOTepPMUU
B KayecTBe «HAOAIOAEHHBIX» WCIOAB3YIOTCS
M3MepeHUs MAACTOBLIX TEMIIEPATYP, IOAYUYEeHHbBIe
IIPY UCIIBITAHMSTX CKBAJKUH, ¥ TAACOTEMITEPATYPHI,
onpepeaennbie o OCB (cM. Tada. 1).

PelreHme mpsiMBIX 3apAa4 T€OTEPMUHU BBITIOAHS -
eTcst Ha 56 KATOUEBBIX MOMEHTaX FeOAOTUIECKOTO
BpPEMeHH, COOTBETCTBYIOIINX BpeMeHaM Havara/
3aBepIreHus POPMUPOBAHUS Ka’KAOU CBUTHI, TTe-
PEKPHIBAIOIINX MAaTEPUHCKYIO, @ TAaK)Ke TOYKaM
«M3A0Ma» BEKOBOTO XOAA TEMIIEPATyp Ha 3eMHOM

TTOBEPXHOCTH U «IIEPEAOMHBIM» MOMeHTaM Ppop-
MUPOBAHUS U AeTPapAlluM HEOTAENUCTOIIEHOBOM
MEP3AOTHI.

Mopaeab mpoileccoB HedTerazoobpa3oBaHMs
[KorTOopoBuy, 1976; Bypurreitn u ap., 1997] no-
3BOASIET II0 TeOoTeMIIePaTypHOMY KPHUTEPHUIO
BBITIOAHUTH BBIAGA€HHME 0YaroB HHTEHCHBHOTO
obpa3oBanusg HedTer u3 POB MaTepuHCKUX OT-
AOJKEHUM.

AAst conocmaBumeAbHOU OTIEHKY PEe3YABTATOB
BapUaHTOB MOAEAUPOBAHUSA U CTEIIEHU COTAACO-
BAaHHOCTY PaCUeTHBLIX OYaroB TeHepaluu YB ¢
YCTaHOBAEHHOM I'e€OAOTOPAa3BEAOYHBIMH paboTa-
MU He(pTerasoHOCHOCTBIO HEAD AAS Ka’KAOTO Ba-
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Taoaunnga 4. IlapaMmerpuueckoe onucaHue CEAMMEHTAIIOHHON MCTOPUU U TEeNAO(PU3UYECKUX
CBOMCTB 0CaAOYHOM TOAIIM, BCKPBITON CKBa)KMHOM AyruHenkas-183 (0e3 yuera HEONAENCTOIEHOBOTO

IpoMep3aHus 0CAaAO0YHOIO YeXAa)

* Mou- Bospacr, Bpemst [MThot- | Temnonpo- | Temnepary- | TenroBsl-
CBuTa, TOAIIIA HaKOII-
(crpaturpacpms) HOCTb, MAH A€T - HOCTI3>, BOAHOCTD, pOHpOBO2A- AeAeHI;Ie,
M Hasap, ' r/cm (Br/m)-°C | HOCTB, M“/C Br/Mm
MAH A€T

YerBepTuuHsle Q 25 1,64—0 1,64 2,02 1,27 6,5e—007 1,1e—006
IManonenosere N, — 1,64—4,71 3,07 — — — —
Mmuonenossre N, — 4,71—24,0 19,29 — — — —
Hexkpacosckast nk Pgy 84 24,0—32,2 8,3 2,09 1,35 7e—007 1,2e—006
Yeranckas +
AIOAUHBOpPCKAs + 173 32,2—61,7 29,4 2,09 1,35 7e—007 1,2e—006
Tanunkas hg ll tl Pg | 5
FanbkuncKasa gn Pg;-K +
FCaapropoackas + 364 | 61,7916 29,9 2,15 1,4 7e—007 |1,25¢—006
NnaToBcKast
+Kysnenosckas sl ip kz K,
ITokypckast pk K| 803 91,6—114,1 22,5 2,26 1,49 8e—007 1,25e—006
AABIMCKast a1,2K1_2 — 114,1—120,2 0,1 — — — —
Kusannckas kis K 550 120,2—132,4 12,2 2,39 1,6 8e—007 1,25e—006
Tapckas tr K; 74 132,4—136,1 3,7 2,44 1,62 8e—007 1,25e—006
Kyaomsunckas kimK 237 136,1—145,8 9,7 2,44 1,64 8e—007 1,25e—006
Bayxkenosckast bg Jy 16 145,8—151,2 54 2,42 1,62 8e—007 1,3e—006
leopruesckas grJy — 151,2—156,6 5,4 — — — —
Bacroranckas vs J3 , 55 156,6—162,9 6,3 2,42 1,6 8e—007 1,3e—006
TromeHcKast tm J, 115 162,9—172,0 91 2,46 1,64 8e—007 1,3e—006

*
To ke, 4TO U K TabA. 3

pHaHTa PEKOHCTPYKIUY TePMUUECKON UCTOPUU
MaTEepPUHCKONW CBUTHI PACCUUTHIBAETCS UHME-
rpaabHblll nokazameAb R [AoGoBa u Ap., 201306;
Isaev et al., 2014; Vcaes u ap., 2016]:

R:Zn:(Uiti-IO’z),

i=1

rae U;— pacyeTHasi reoTeMIIepaTypa odara reHe-
panuu Hedry, °C; {,— MHTEepPBAAbHOE BpeMsI AeH-
CTBUS OoUara — HaXOXKAEHUS MaTePUHCKUX OTAO-
>keHutt B '3H, MAH AeT; KOAMUECTBO BpeMEeHHBIX
UHTEPBAAOB /1 OIIPEAEAEHO UYMCAOM UHTEPBaAOB
TeOAOTMYeCKOI'0 BpeMeHHU HaX0KAEHMSI MaTeprH-
CKUX OTAOKeHu# B ['[3H.

PacueTr nmokaszaTeas R, KYMYASITUBHO YUMTHI-
BAIOUIUN AMHAMMKY TreoTeMIlepaTyp MaTepHH-
CKUX OTAOKEHUMH, T03BOASIET AOCTATOUHO IIPOCTO
OIIPEAEAUTH NPOCTPAHCTBEHHYIO (B IeOoAOTHYe-
CKOM pa3pese) U BpeMeHHYIO (B TeOAOTHYEeCKOM
BpeMeHU) AOKAAU3aIINI0 04aroB reHepaiuu YB.
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Kak caepyeT U3 NpUBEAEHHOU (POPMYAHL,
pacueTHOe 3HaueHUe IIoKa3aTeAs R (Ha yJyacTKe
CKBa’KMHBI) HAIIPSIMYIO 3@BUCUT OT BpEeMeHHU Ha-
XOKAEHHUS MaTepuHCKOM cBUTH B ['[3H u reotem-
nepatyp I'B8H, a crepoBaTeAbHO, TaKOM IOAXOA,
MO>KHO NPHUHATH B KauecTBe dKCIIpecc-pacdeTa
(YIpollleHHOTrO pacudeTa) NAOTHOCTU T'eHepUpo-
BAHHBIX PeCcypcoB YB, He yUUTEIBaIONero Kayue-
CTBO, KOAWUECTBO U COCTOSIHHE OPraHWYeCKOI'o
BemtecTBa (OB) MaTepuHCKON CBUTHL. AOIYCTH-
MOCTb TaKOTO IIOAXOAQ apIyMEeHTHUPYETCS TeM,
yTO napaMmeTpsl OB AN BapHUaHTOB MOAEANPOBA-
HUS pa3zpe3a CKBa’KMHBI He MEHSIOTCS U AOCTa-
TOUHBI AN WHTEHCUBHOM pPabOTHI «yAEABHOTO
MaKpopeaKTopa» IIpU 3HeproodbecnedeHHOCTH,
IIOABOAMMOM TEIAOBBEIM ITOTOKOM M IIPUPOCTOM
regoTemueparypbl [Ilomos, Mcaes, 2011]. B
AQHHOM CAy4Yae IIAOTHOCTh TIeHepUPOBAHHBIX
pecypcoB wumeeT pasmMepHOCTh [*C-MAH AeT].
OTy eAUHHUITy OIJeHKU MBI Ha3blBaeM YCAOBHOM.
TakuM oOpa3oM, 3KCIpecc-pacueT IIAOTHOCTH

9
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Taoauna 5. IIpumep napaMeTpuyeCKOro ONNUCaHusI CEANMEHTAallMOHHON NUCTOPUHU U TeNAO(DHU3HU-
YEeCKUX CBOVICTB OCAAOYHON TOAIIH, BCKPBITON CKBakuHO! CeBepo-PectuBarbHasi-1 (MOUIHOCTH

HEeONAeNCTOIeHOBOM Mep3A0ThI 300 M)

Moni- Bpews IMThot- |Temnompo-| Temmepary-
CBUTa, TOAIIIA Bospacr, HaKOIIAe- TennoBBIpEAE-
(cTpaturpadus) HOCTE | nw et Has3ap | HUsI, MAH HOCTI;' BOAHOCOT b pOHpOBOzA_ Hue, Br/u’
M rer r/cm (Bt/m)-°C | HOCTB, M7/C

YerBepTUuHbIE O — 0,052—0,00 0,052 — — — —
YeTBepTuuHble O 300 0,055—0,052 0,003 2,10 1,3 7e—007 1,22e—006
YerBepTuuHble O —300 | 0,0565—0,055 | 0,0015 2,10 2,09 1,05e—006 1,22e—006
Hemseprmmme 0| — (0235500565 0479 | — | — | — | — |
YerBepTruuHble O 300 |0,2385—0,2355| 0,003 2,10 2,09 1,05e—006 1,22e—006
YeTBepTuuHbIE O —300 | 0,24—0,2385 0,0015 2,10 1,3 7e—007 1,22e—006
YeTBepTuuHble Q 35 1,64—0,24 1,4 2,02 1,27 6,5e—007 1,1e—006
[Mhnonenosrie N, — 1,64—4,71 3,07 — — — —
Muonenosble N; — 4,71—24,0 19,29 — — — —
HekpacoBsckasi nk Pgy | 154 24,0—32,3 8,3 2,09 1,35 7e—007 1,2e—006
Yeranckas hg Pg 5 5 70 32,3—41,7 9,4 2,09 1,35 7e—007 1,2e—006
Aronunsopckas /I Pg, | 240 41,7—54,8 13,1 2,09 1,35 7e—007 1,2e—006
Taauukas 1 Pg; 70 54,8—61,7 6,9 2,09 1,35 7e—007 1,2e—006
Fambkumckas P;-Kyg, | 170 61,7—73,2 11,5 2,11 1,37 7e—007 1,25e—006
Chaasropoackas s/ K, 130 73,2—86,5 13,3 2,11 1,37 7e—007 1,25e—006
WnaTosckas ip K, — 86,5—389,8 3,3 — — — —
Kysuenosckas iz K, 15 89,6—91,6 1.8 2,18 1,43 8e—007 1,25e—006
IMokypckas pk K| 5 800 91,6—114,1 22,5 2,26 1,49 8e—007 1,25e—006
AABIMCKas a, K 24 114,1—116,3 2,2 2,39 1,6 8e—007 1,25e—006
AnbIMcKast a) K 17 116,3—120,2 39 2,39 1,6 8e—007 1,25e—006
Kusannckas kis K 613 120,2—132,4 12,2 2,39 1,6 8e—007 1,25e—006
Tapckas tr K 54 132,4—136,1 3.7 2,44 1,62 8e—007 1,25e—006
Kyaomsunckas kimK; | 313 136,1—145,8 9,7 2,44 1,64 8e—007 1,25e—006
Bakenosckas bg J5 23 145,8—151,2 54 2,42 1,62 8e—007 1,3e—006
lFeopruesckas grJ; 5 151,2—156,6 54 2,42 1,62 8e—007 1,3e—006
Bacroranckas vs J3 70 156,6—162,9 6,3 2,42 1,6 8e—007 1,3e—006
Tiomenckas tm J; 362 162,9—200,8 37,9 2,46 1,64 8e—007 1,3e—006
Torypckas 1g J; 30 200,8—203,9 3.1 2,46 1,64 8e—007 1,3e—006
YpmaHcKas ur J; 39 203,9—208,0 4,1 2,46 1,64 8e—007 1,3e—006

INpumeuanue. Cepoil 3aAWBKOM, TIOKa3aHbl BpeMeHa «MTHOBEHHOTO» (DOPMHUPOBAHUA M «MTHOBEHHOW» AETPAAAIIUN TOAIIN
HeOIIAEHCTOIeHOBOM MEeP3AOTEl, TEMHO-CEPOH 3aAMBKOU — BPEMSI CYI[eCTBOBAHUS TOAIIY MEP3AOTHIL.

PEeCypCOB BLIIIOAHSIETCS B YCAOBHBIX €AMHUIIAX,
YTO IIPEACTABASIETCSI KOPPEKTHLIM AASI COIIOCTaB-
AEHUS Pe3yAbTaTOB BapHaHTOB MOAEAVPOBAHUS.

B pabortax [Ocunosa u Ap., 2015 u aAp.] B pac-
yeT IIOKa3aTeAs R BKAAABIBAETCS CMBICA pac-
yeTa OMHOCUMEABLHOU TIAOTHOCTH PeCcypcoB Te-
HepUPOBaHHLIX HedTel. 3AeCh OTHOCHUTEAbHAs
IIAOTHOCTb PecypcoB IOHHUMaeTcs Tak. Ecam 1o
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pe3yAbTaTaM BapUaHTa MOAEAUPOBAHUS ITOAyUe-
HO 3HaQUMMOe 3HauyeHUe R, TOrAa B MaTePUHCKUX
OTAOJKEHUSX UMeeT/UMeA MeCTO Ouar reHepanuu
"Hedrer. Ecan, Hanpumep, B BapuaHme 1 Mope-
AUPOBAHUS NAOTHOCTH PecypcoB R oOlleHeHa B
110 yca. ep., a B Bapuanme 3 — B 70 ycA. ep., TO
3TO 3HQUUT, YTO B BapuaHme | NporHo3upyemas
IIAOTHOCTB PeCcypcoB B 1,5 pa3za O0AbIIIe, 4eM IIpO-
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Taoaunnga 6. [Ipumep napaMeTpu4eCKOro OMUCaHNs CEAUMEHTAllMOHHON NCTOPUH U TeNAO(PU3n-
YEeCKUX CBOVICTB OCAAOYHON TOAIILM, BCKPBITON CKBakuHoi CeBepo-PecTtuBarbHas-1 (MOIIHOCTH
HeONAeNCToneHoBol Mep3A0ThI 1000 M)

Morii- Bpenst [MThot- | Temaoupo- |Temneparypo-
CBuUTa, TOAIIA BospacrT, HaKOIIAe- TemnroBuIAE-
(ctpaTturpadust) HOCTE |\ AH AeT Hasaa HUS, HOCTI;' BOAHOC;F b HpOBO'?HOCTB' Aenue, Br/m?
M MAH AT r/cm (Bt/™m)-°C M/c

YeTBepTuunsie Q — 0,011—0,00 0,018 — — — —
YeTrBepTuuHble O 1000 | 0,021—0,011 0,003 2,10 1,3 7e—007 1,22e—006
YetBepTHuHbIe Q —1000| 0,026—0,021 0,005 2,10 2,09 1,05e—006 1,22e—006
demepnrmme0 | — | 02320026 | 0206 | — | — | — | — |
YetBepTruHbe 1000 | 0,235—0,232 0,003 2,10 2,09 1,05e—006 1,22e—006
YeTBepTuuHble O —1000| 0,24—0,235 0,005 2,10 1,3 7e—007 1,22e—006
YerBepTuunsie QO 35 1,64—0,24 1,4 2,02 1,27 6,5¢—007 1,1e—006
IManouenosere N, — 1,64—4,71 3,07 — — — —
MuoneHoBEIE Nl — 4,71—24,0 19,29 — — — —
Hexkpacosckas nk Pgy 154 24,0—32,3 8,3 2,09 1,35 7e—007 1,2e—006
Yeranckast hg Pg 5., 70 32,3—41,7 9.4 2,09 1,35 7e—007 1,2e—006
AronunBOpCKas I/l Pg, 240 41,7—54,8 13,1 2,09 1,35 7e—007 1,2e—006
Tanunkas 1 Pg; 70 54,8—61,7 6,9 2,09 1,35 7e—007 1,2e—006
FanbKkuHCKas P -Kzgn 170 61,7—73,2 11,5 2,11 1,37 7e—007 1,25e—006
Chaasropoackas sl K, 130 73,2—86,5 13,3 2,11 1,37 7e—007 1,25e—006
Nnarosckas ip K, — 86,5—89,8 3,3 — — — —
Kysnenosckas kz K, 15 89,8—91,6 1.8 2,18 1,43 8e—007 1,25e—006
ITokypckast pk K| 800 91,6—114,1 22,5 2,26 1,49 8e—007 1,25e—006
AABIMCKas a, K 24 114,1—116,3 2,2 2,39 1,6 8e—007 1,25e—006
Anpvckas a) K 17 116,3—120,2 3,9 2,39 1,6 8e—007 1,25e—006
Kusannckas kis K 613 120,2—132,4 12,2 2,39 1,6 8e—007 1,25e—006
Tapckas tr K; 54 132,4—136,1 3,7 2,44 1,62 8e—007 1,25e—006
Kyaomsunckasa klmK; | 313 136,1—145,8 9.7 2,44 1,64 8e—007 1,25e—006
BakeHoBCcKas bg J3 23 145,8—151,2 5,4 2,42 1,62 8e—007 1,3e—006
l'eopruesckas gr.Jy 5 151,2—156,6 54 2,42 1,62 8e—007 1,3e—006
Bacroranckas vs J; 70 156,6—162,9 6,3 2,42 1,6 8e—007 1,3e—006
Tromenckast tm J; , 362 162,9—200,8 37,9 2,46 1,64 8e—007 1,3e—006
Torypckas 1g J; 30 200,8—203,9 3,1 2,46 1,64 8e—007 1,3e—006
YpmaHnckas ur J; 39 203,9—208,0 4.1 2,46 1,64 8e—007 1,3e—006

ITpumeuanue: Toxxe, 94TO K TaOA. 5.

THO3WpyeMasi IAOTHOCTb PeCYPCOB B Bapuanme 3
(omnowenue 3:2).

BAnusiHue maaeoKAMMaTa Ha pacyeTHBIN reo-
TEPMUYECKUH PEKUM U OIIeHKY CTeleHU peaiu-
3anuy reHepanoHHOro MNoTeHaAa TOrypcKux
oTAoKeHn! CeBepo-PecTHBaABHOIO MECTOPOIK-
A€HUsl. AHOAU3 pacuemHblX 3HAYeHUll NAOmHOCMU
mMenAoOBOTO NOMOKA ¢ U3 OCHOBAHUSL OCAGOUHOTO
pa3pes3a (Taba. 7) MOKa3kIBaeT CAepyrollee. B Ba-

TIeogu3suueckuti xypraar Ne 4, T. 38, 2016

puaHTax 1, 3 u 4 TEIAOBOM NOTOK YBEAUUYMBAETCSI
Ha 1,1—1,6—4,7 MBt/M” (Ha 2—3—9 %) 110 OTHO-
IIEeHHIO K PACYEeTHOMY 3HaUE€HUIO TEIIAOBOTO II0-
TOKa Bapuanma 2 — 55,7 MmBt/m’.

Anaau3 mepmuueckoli ucmopuu Mmorypckou
cBumpl (cM. TabA. 7) B pa3pese cKBaKUHBI CeBepo-
QecTuBanrbHasA-1 CBUAETEABCTBYET O TOM, UTO B
Bapuanme 3 (06e3 y4yeTa MaA€eOKAMMATQ, T. €. 0e3
ydJeTa BEKOBOTO XOAA TEMIIEPATYP ¥ HEOIIAEHCTO-
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Ta6aAauna 7. PacueTHble reoreMiiepaTypbl TOTYPCKO#M CBUTHI B pa3pe3e CKBakuHbl CeBepo-
@PecTuBarbHag-1

Bpems, MAH Hggggggﬁg%%gglg_ F'ryGuna morokeHus LeoTeMnepatyper CenTsl, °C
A€T Hasap HOCTH 3eMAH, ° TOTYPCKOU CBUTBL, M | BapuaHT | | BapuanT 2 | Bapuant 3 | BapuasT 4
0 0 3183
0,001 +1 3182
0,003 +2 3182
0,005 +3 3182
0,018 +1 3182
0,03 -2 3182
0,05 -1 3181
0,052 -1 3181
0,055 -1 3181
0,0565 -2 3181
0,07 —4 3181
0,09 -1 3180
0,11 —4 3180
0,13 -1 3179
0,15 —4 3179
0,19 -9 3178
0,21 -6 3177
0,222 —7 3177
0,225 -8 3177
0,235 -10 3177
0,2355 -9 3177
0,2385 -2 3177
0,24 0 3177
1.4 +1 3158
1,64 +1 3158
3.1 +2 3147
3.2 +2 3147
3.8 +12 3147
4,7 +3 3147
52 -3 3146
5,7 +7 3146
6,3 +10 3146
7 +4 3146
20 +15 3146
24 +16 3141
31,5 +17 3011
32,3 +16 2993
34 +15 2977
37,6 +14 2955
41,7 +12 2925
42 +11 2913
46 +8 2838
54,8 +19 2687
58 +24 2647
61,7 +22 2616
73 +15 2441
73,2 +16 2441
86,5 +22 2314
89,8 +22 2311
90 +23 2307
91,6 +22 2299
114,1 +21 1491
118 +19 1463
120,2 +19 1453
1324 +19 850
136,1 +19 783
145,8 +19 493
PacueTHBIH TEIAOBOM TOTOK U3 OCHOBAHMS, MBT/M 56,8 55,7 57,3 60,4

Ilpumeuanue. Bapuanm | — y4eT BEKOBOIO X0OAA TeMIlepaTyp, yueT BeuHou Mep3AoTel 300 M. Bapuanm 2 — ydeT BEKOBOTO
XOA@ TeMIlepaTyp, 0e3 yueTa BeYHOM Mep3AOTHL. Bapuanm 3 — 6e3 yueTa BEKOBOTO XOAQ TeMIlepaTyp, 0e3 yueTa BeUHOU
Mep3AOTHL. Bapuanm 4 — y4aeT BEKOBOTO XOA@ TEMIIEPATYD, y4eT BedHO! Mep3AoThl 1000 M. 3aAWBKOM ITOKa3aHbI TeMIIepa-
TYPBI 'AGBHOM 30HBI HedhTeoOpa3oBanus ('3H), TeMHOI 3aAUBKOM — aOCOAIOTHBIN ITaAeOTeMIIepaTypHbIM MakcuMyM ['3H,
TeMHO-CepPOH 3aAMBKOM — OTHOCUTEAbHBIE IIaAeOTeMIIepaTypHble MaKcuMyMbl ['3H.
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IIEHOBOM MEP3AOTHI) MaTEPUHCKAsI CBUTA «IIepe-
JKHAA@» CaMyI0 KOPOTKYIO U CaMylO «XOAOAHYIO»
raaBHYIO a3y HedpreoOpazoBanus (I'OH).

B Bapuanmax 1, 2 u 4 (c yueToM IaA€OKAUMATA)
TOTYPCKasl CBHUTa NUMeeT «O6oraTble», HO pa3Hble
TepMmuuyeckue ncropum 'OH. l'haBHbIe hasw He-
dpTeoOpa3zoBaHUS 3TUX BAPDUAHTOB UMEIOT Pa3HbIe
3HaYEeHUST aOCOAIOTHBIX MaKCUMyMOB ITaA€0TEM-
rmepaTyp, a TakKKe COAEep’KaT OTHOCHUTEABHBIE
MaKCHUMYMBI T€OTEeMIIepaTyp B TE€OAOTHUYECKOM
IIPOIIIAOM.

B Bapuanmax 1 u 4 IpUCYTCTBHUE TOAIIIY BEYHO-
MEP3ABIX ITOPOA, OOAAAQIOIINX BEICOKUMU 3HaUe-
HUSIMU TEIIAOIIPOBOAHOCTH / 1 TEMIIEPAaTypPOIIPO-
BOAHOCTH @, IPUBOAWT K YBEAMYEHUIO PACYETHBIX
3HAYEHUHN IAOTHOCTH TEIIAOBOTO IIOTOKA ¢, 9YTO, B
CBOIO OUepeAb, YBeAMYNBAET PaCcUeTHLIE TeOTEeM-
InepaTyphbl MaTepPUHCKUX OTAOKeHUU. B caydae
HeyJeTa BEKOBOTO XOAA TeMIIepaTyp Ha AHEBHOM
IIOBEPXHOCTHU (Bapuanm 3) paCYeTHBIN TEIAOBOU
IIOTOK ¢ TAaKJKE YBEAUYNBAETCS.

ConocmaBAerHue pacuemHblX U «HAOAIOGEH-
HbIX» reomemnepamyp B CKBa’KMHe IIPUBEAEHO B
TaOA. 8. Tak Kak «HaOAIOAEHHBIE» (U3MEepPEeHHEBIE)

TeMIlepaTyphl (BKAIOYad onpepeAreHHBIe 10 OCB)
UMEIOT TTOTPEITHOCTD TTopsAKa £2 °C, To BapuaH -
mbl 3 u 4 pelieHul HeAb3sl TIPU3HATH TPUEMAe-
MBIMH. B 9TUX BapraHTaX « HEBSI3KU» ITPEBBIIIAIOT
ONTUMAABHYIO OOAee UyeM B 2 pasa, a pasHulia c
OCB pocturaer 7—13 °C.

B cayuae ydeTa nmareokammara (BapuaHmbl 1
u 2) KaK «HEBS3KU» AAS TIAACTOBBIX TEMIIEPATYP,
TaK M CXOAUMOCTE C «MAaKCUMaAbLHBIM TTaAe0Tep-
MOMETPOM» OAM3KH K ONTUMAABHBIM U TPUMEPHO
paBHOIleHHBLI. TakuM 00pa3oM, COIOCTaBAEHHE
U3MEpPEeHHBLIX W PAaCUeTHBIX reoTeMIIepaTyp II0-
3BOASIET 3aKAIOUUTDH, YTO 110 KPUTEPUIO «HEBSI3-
KWU» Pe3yAbTAThl BAPUAHMOB | U 2 IpUeMAEMEBL U
PaBHOIIEHHEBI. YUeT BEKOBOT'O XOAA TeMIIepaTyp
U HEONAEUCTOIIEHOBOU MEP3AOTHI MOIIHOCTBIO
20 300 M TTO3BOASIET AOCTAaTOYHO KOPPEKTHO BOC-
CTAaHOBUTH TEPMHUYECKYIO HCTOPHUIO TOTYPCKUX
OTAO>KEHU.

Pacuem unmerpaabhoro nokazameasi R (Taba. 9)
— 9KCIIpeCcC-pacueT IAOTHOCTH TeHEPUPOBAHHBIX
pPecypcoB morypckux Hegpmel — paeT MaKCH-
MaAbHOE 3HaueHUe AN NPUeMAeMOro Bapuanmad
1 (111 yca. ep.). B aToMm BapuaHTe, IOMUMO y4eTa

Taoaunnga 8. ComocraBaeHUe N3MEPEHHBIX U paCYeTHBIX reoreMmneparyp B ckpakuHe CeBepo-

decTuBarbHag-1

Bapwuanr 1, °C Bapuanrt 2, °C | BapuanT 3, °C | Bapuanr 4, °C
H3mepeHHbIE
(«Habaropen- |Cmnoco0b uz-|  Pac- Pacue- Pac- Pacuet-
I'AyOuna, M
Y ' | HBIE») TeMIIepa- | MepeHHsT | 4YeTHBle | Pas- THble |Pa3Hu-|uyerHble| Pas- HbIE Pasz-
TypHI, °C TeMIlepa- | HUIIA | TeMIle- Ila |TeMIle- | HUIA | TeMIle- | HUIIA
TypBI PaTyprl paTyphl paTyphl
3130 118 TIAQCTOBBIM 117 -1 119 +1 124 +6 114 —4
3145 123 TIAACTOBBIN 118 -5 119 —4 124 +1 114 -8
3232 124 o OCB 130 +6 128 +4 117 —7 137 +13
CpeaHeKBaApaTUUIeCcKoe OTKAOHEeHUe 4 43 +5 +9
(«ueBsA3Kar), °C

Tao6auna 9. Pacuer MHTErpaAbHOTO NMOKa3aTeAs R, AQI0IIero 3KCIpecc-oeHKY IAOTHOCTHU Pecyp-
COB reHepHPOBaHHBIX TOTYPCKHUX He(dTel, AASI BApHAHTOB yYeTa nareoKAnMara (CKkBaskuHa CeBepo-

®ecTuBanrbHas-1)

[Mepuop,
Okcnpecc- | KoanuectBo paboTet Bpems
Bapuaut MaxkcuManbHBIE
pacueTt pacyeTHBIX rnaareooyara paboThI
ITaAeoTeMIIEPATYPHOTO reoTeMIepaTyphl
pecypcoB R, | BpeMeHHBIX reHepanuu rmareoouara, 5
MOAEAMPOBAHUA nanreoouara, C
VCA. €A. |MHTEpPBaAOB 7 |He(MTH, MAH A€T|  MAH A€T
Has3ap,
BapuanrT 1 111 51 91,60 91,6 138
BapwuanT 2 109 51 91,60 91,6 136
Bapwmant 3 71 45 61,70 61,7 125
Bapwuanr 4 117 51 91,6-0 91,6 146

Hpumeqaﬂue. 3aAUBKOM 0603HAYEHBI BApUAHTHL, IpUEeMAeMbIe 1 PaBHOILIEHHBIE 110 OINITUMAAbHOM COTAQCOBAaHHOCTH pacyeTHbIX
reoTeMIiepaTyp Kak ¢ U3MepeHHBIMU TIAACTOBBIMU TeMIIepaTypaMy, TaK U C reoTeMIieparypamy, OlipepAeAeHHbIMU 110 OCB.

TIeogu3suueckuti xypraar Ne 4, T. 38, 2016
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Taoauna 10. PacueTHble reoTeMieparypbl 0a’KeHOBCKOI CBUTHI B pa3pe3e CKBa)kuHbl CeBepo-
PecTuBarbHas-1

BekoBOi#t X0A, Fay6una T'eoremnepaTyps! cBUTEHL, °C
Bpewms, MmaH TeMangaTyp TIOAOJKeHUST
ACTHA3AA | 1opepxHOCTH GaKeHOBCKOM BapuanT 1 | Bapuanr 2 Bapuanr 3 Bapuant 4
Seman, °C CBUTHI, M
0 0 2720
0,001 +1 2720
0,003 +2 2720
0,005 +3 2720
0,018 +1 2720
0,03 -2 2720
0,05 -1 2720
0,052 -1 2720
0,055 -1 2720
0,0565 -2 2720
0,07 —4 2720
0,09 -1 2720
0,11 —4 2720
0,13 -1 2720
0,15 —4 2720
0,19 -9 2720
0,21 -6 2720
0,222 —7 2720
0,225 -8 2720
0,235 -10 2720
0,2355 -9 2720
0,2385 -2 2720
0,24 0 2720
1,4 +1 2695
1,64 +1 2695
3,1 +2 2683
3,2 +2 2683
3,8 +12 2683
4,7 +3 2683
52 -3 2682
57 +7 2682
6,3 +10 2682
7 +4 2682
20 +15 2682
24 +16 2677
31,5 +17 2547
32,3 +16 2529
34 +15 2513
37,6 +14 2491
41,7 +12 2461
42 +11 2438
46 +8 2374
54,8 +19 2228
58 +24 2183
61,7 +22 2152
73 +15 1977
73,2 +16 1977
86,5 +22 1850
89,8 +22 1847
90 +23 1843
91,6 +22 1835
114,1 +21 1030 58 57 37 60
118 +19 999 55 53 36 56
120,2 +19 988 54 53 35 56
132,4 +19 386 32 32 13 33
136,1 +19 319 30 30 11 30
145,8 +19 29 20 20 1 20
PacueTHBIV TEIIAOBOM IIOTOK M3 OCHOBAHUS, MBT/M2 56,8 55,7 57,3 60,4

Ipumeuanue. Te 5xe, 9TO K TaOA. 7
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BEKOBOTI'O XOAA TEMIIEPATYP Ha AHEBHOM ITOBEPX-
HOCTH, YYTEHO IPHUCYTCTBHE HEOIAEHCTOIEeHO-
BOM Mep3A0THI MOIIHOCTBIO 300 M. YKazaHHOe
MaKCHMaAbHOE 3HaueHHWe MPUMEPHO TO JKe, 9YTO
u B Bapuanme 2 (109 yca. ep.), B KOTOPOM yUTeH
TOABKO OAVH (PAKTOP MMaA€OKAMMAaTa — BEKOBOM
XOA, TeMIlepartyp, u nouytu Ha 60 % Goablile, ueM
B BapuaHnme 3 (71 ycA. ep.), B KOTOPOM He yuTeH
HY OAMH (paKTOP mareokAnMaTa. MaKcuManrbHOe
3HaYeHNWe TMAOTHOCTH T'€HEPHPOBAHHBIX Pecyp-
COB OOYCAOBAEHO OOAee «OOraToN» TEPMUYIECKOU
ncTopuen 0a>kKeHOBCKOM CBUTHI B BapuaHme [ (CM.
TabA. 7).

Takum o6pa3om, UMeHHO Bapuanm 1, poCTa-
TOYHO KOPPEKTHBIN IT0 CXOAUMOCTH M3MEPEHHBIX
¥ pacueTHBIX reoTeMIIepaTyp U HanboAee TIOAHO
(B KOHTEKCTe IIPOBEAEHHBIX WCCAEAOBAHUMN)
VUUTBHIBAIOIIUHM OCHOBHBLIE (DAKTOPHI ITAAEOKAU-
MarTa, IIpepCTaBAsdeT HauOoaee «OOTaTyrO» Tep-
MWYECKYIO MCTOPUIO MaTePUHCKUX OTAOKEHUH,
a CAeAOBATEABHO, O0ecIlleYrBaeT HauOOABIIYIO
pacueTHYIO MAOTHOCTH PECYPCOB reHepHUpPOBaH-
HBIX HEQTEN.

Haawnuwne B pe3yabTaTax Bapuanma I maneoo-
4aroB MHTEHCUBHOM reHepaluy TOTypCKOM HehTH
(cM. TabA. 7) XOpOIIO OOBICHSAET BCKPBITYIO CKBa-
>xuHo# CeBepo-DecTtuBarbHasI-1 3aneXb HePTH
B HUJKHEIOPCKUX OTAOKEHUSX (CM. TabA. 1). [Tpu-
4eM, UMEeHHO B BapuaHme | B Hauboaee AAUTEAD-
HBIN mepuop 34—6 MAH AeT Haszap (CM. TaOA. 7)
HACTYTaIOT KaTareHeTU4eCKre YCAOBUS TAyOnH-
HOM 30HBI ra3000pa30BaHUsA (reoTeMIlepaTyphl
pocturaror 138°C), 4TO XOpOLIO COTAAcyeTcs C
ra30HOCHOCTBIO HM>KHEIOPCKOTO M ITaA€030UCKO-
ro HI'K (cm. Taba. 1).

BAnsiHue maaeoKAMMAaTa Ha pacyeTHBIN reo-
TEPMUYECKUN PEKUM U OLeHKY CTelleHUu pea-
AM3anuy reHepalyuoHHOro IOoTeHIuaAa Oarke-
HOBCKHUX OTAOXeHH# CeBepo-PecTUBaAbHOIO

MeCTOPOXKAEeHUs. AHaAU3 mepMuiecKol ucmopuu
baxeHnoBckoll ceumbl (TabA. 10) B pa3pese CKBa-
KUHBI CBUAETEABCTBYET O TOM, UTO B BApuaHme
3 (Oe3 yuyeTa ITareOKAUMATa) MaTepUHCKasg CBUTA
«ImepeskrAa» Ha MMOAOBMHY KOPOTKYIO, IO CpaB-
HeHUIO ¢ Bapuanmamu 1, 2, 4, u Hauboree «XO-
AopHyIO» [OH.

B Bapuanmax 1, 2 u 4 (c yueToM IaA€OKAUMATA)
OGa’KeHOBCKast CBUTa NMeeT pa3Hble TEPMUYeCKIe
ucropuu 'OH. 'raBHBIE a3br HePTeoOpa3oBa-
HUS 9TUX BapUAHTOB UMEIOT OAMHAKOBBIE 110 Bpe-
MEHH IIPOSIBAEHYSI, HO 3aMEeTHO Pa3Hble 3HaYEeHMs
abCOATIOTHBIX MaKCUMYMOB ITaA€0TEMIIEePaTyp, a
TaK)Ke COAEPI’KAT OTHOCHUTEABHBIE MaKCHUMYMBI
reoTeMIIepaTyp B T€OAOTMIECKOM IIPOIIIAOM.

Pacuem unmerpaabnoro nokazameass R gas
OaxeHOBCcKUXx Hepmeli (TaOA. 11) AaeT HECKOABKO
OoABblIlIee 3HaUeHUue AN Bapuanma [ (97 yca. ep.).
YkaszanHoe 3HauenHue (97 yca. ea.) Ha 70 % GoabiliIe,
4eM B BapuaHme 3 (58 yCA. ep.), B KOTOPOM ITaAeo-
KAMMAT He yuTeH. MaKcuMaAbHOe 3HauYeHNe IIAOT-
HOCTY T€HEPUPOBAHHBIX PECYpPCOB obecreunBa-
eTcsa Oonee «OOTraTOM» TEPMUYECKOM MCTOPUEN
0a>KeHOBCKOM CBUTHI B Bapuanme 1 (cM. TabA. 10).

TaxmM 0Opa3oM, UMeHHO BapuaHm 1, y4uThIBa-
IOILIMY OCHOBHBIE (DAKTOPBI TAACOKAUMATA, IIPEA-
CcTaBAsieT HaubOoaee «DOraTyro» TepPMHYECKYIO
WCTOPUIO MAaTEPUHCKUX OTAOKEHMHU, a CAeAOBa-
TeABHO, 00ecleunBaeT HAaUOOABIIYIO PACYETHYIO
IIAOTHOCTb PECYPCOB T€HEPHUPOBAHHKIX HedTel.
Haawuwne B pe3yabTaTax BapuaHma 1 mareooda-
OB MHTEHCUBHOU reHepaluu 6a>x eHOBCKOM Hed-
TH (CM. TaOA. 7) 0OBsACHAET He(DTENIPOSIBACHUS B
KepHe BEpPXHEIOPCKUX OTAOKEHUU CKBa’KHUHBI
Ayrunenkas-183, xorsa koarekrop (FO,) 3peck He
BCTpeueH (cM. TabA. 1).

BAnsiHue maaeoKAMMaTa Ha pacyeTHBIH reo-
TE€PMUYECKUH PE)KUM U OI[eHKY CTeleHU pearu-
3alUy reHepaluoHHOro IoTeHI[nara 0a’keHoB-

Taoaunnga 11. Pacuer nHTErpaabHOr0 nokKa3aTreAs R, Aaiouiero 3KCIpecc-oleHKy NAOTHOCTHU pe-
CYyPCOB reHepHUPOBaHHBIX 0a’KEHOBCKUX He(Tel, AAS BapUaHTOB yuyeTa ITaAeOKANMaTa (CKBa>kKiuHa

CeBepo-PecTuBarbHas-1)

[Tepuop,
Okcupecc- | KoanuecTso paboTH Bpemsa
Bapuant MakcuMarbHBIE
OIleHKa pacyeTHBIX manreoouara paboThl
TTaAeOTEeMIIEPATYPHOTO reoTeMIepaTyphl
pecypcoB R, | BpeMeHHBIX reHepalun rmaaeooyvara, o
MOAEAMPOBAHUSA maneoouara, C
YCA. €A, UHTEPBAAOB 1 |[HETH, MAH AeT MAH AT
Has3aA
BapuanT 1 97 51 91,6-0 91,6 122
BapuasnT 2 95 51 91,60 91,6 120
Bapuanr 3 58 45 58,0-0 58,0 109
BapuanT 4 102 51 91,6-0 91,6 128

Ipumeuanue. To ke, 4TO K TaOA. 9.

TIeogu3suueckuti xypraar Ne 4, T. 38, 2016
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Taoauma 12. PacueTHble reoTeMnepaTypbl 0a>K€eHOBCKOM CBUTHI B pa3pe3e CKBaKUHbI AyTuHell-

Kas-183
BekoBoii xop, I'ry6una l'eoTemnepaTypsl cBUTHL, °C
Bpewms, TeMIlepaTyp Ha TIOAOKEHUST
MAH A€T Ha3ap | I[OBEPXHOCTH 0a’KeHOBCKOU BapuanT 1 | Bapuant 2 | Bapwuasrt 3 Bapwuanr 4
3eman, °C CBUTLL, M
0 0 2321
0,001 +1 2321
0,003 +2 2321
0,005 +3 2321
0,018 +1 2320
0,03 -2 2321
0,05 -1 2320
0,052 -1 2320
0,055 -1 2321
0,0565 -2 2320
0,07 —4 2319
0,09 -1 2319
0,11 —4 2319
0,13 -1 2319
0,15 —4 2318
0,19 -9 2318
0,21 -6 2317
0,222 —7 2317
0,225 -8 2317
0,235 -10 2317
0,2355 -9 2317
0,2385 -2 2317
0,24 0 2317
1.4 +1 2299
1,64 +1 2296
3.1 +2 2295
3.2 +2 2295
3.8 +12 2295
4,7 +3 2295
52 -3 2294
5,7 +7 2294
6,3 +10 2294
7 +4 2294
20 +15 2294
24 +16 2294
31,5 +17 2218
32,3 +16 2210
34 +15 2200
37,6 +14 2178
41,7 +12 2154
42 +11 2158
46 +8 2129
54,8 +19 2077
58 +24 2058
61,7 +22 2037
73 +15 1899
73,2 +16 1897
86,5 +22 1735
89,8 +22 1694
90 +23 1692
91,6 +22 1673
114,1 +21 870 53
118 +19 869 48 47 29 51
120,2 +19 869 47 47 29 51
132,4 +19 319 29 29 11 30
136,1 +19 245 14 27 8 18
PacueTHBIH TEIAOBOM IIOTOK U3 OCHOBAHMS, MBT/M” 53,6 52,2 54,8 59,3

Ipumeuanue. To ke, 4TO K TaOA. 7
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CKHX OTAOJKEHHI AYTHHEI[KOT0 MECTOPO’KAEHUSI.
Panee [McaeB, 2015] Ha mpuMepe CKBa>XUHBI
AyruHenkadg-183 ObIAM IPOBEAEHBI MCCAEAOBA-
HUS TIO0 OIeHKEe BAMSHUS MTO3AHEUETBEPTHUIHOMU
BEUYHOM MEP3AOTHI Ha TEOTEPMUYECKUN PEJKUM U
peaamzanuio HeTereHeparmoHHOTO TOTEeHIINa-
Ad 6a’KEHOBCKOU CBUTEL /AYTUHEIIKOT'O He(DTIHOTO
MecTtoposkaeHmsa. OHO, B OTAWYME OT HedTeraso-
koHpeHcaTHOTO CeBepo-PecTuBaALHOTO MECTO-
POKAEHUSA AeIIPeCCUOHHOM 30HBI HIOpOAbCKOM
MeraBIaAWHBI, PACTIOAOKEHO Ha 0OPaMASIONeM
AeIpeccrio AaBpPOBCKOM Me30BBICTyIle (CM.
puc. 1). K Me30BBICTYyIly TOTypCKasl MaTepHH-
CKad CBUTAa BEIKAMHUBaeTcsa [KornToposuy, 2002].
Huke mpuBOASITCST pEe3yABTaTHI NICCAEAOBAHUH Ha
AYTHTHEIIKOM MECTOPOKACHUMN.

ARaau3 pacuemHblX 3HAUeHUll nAomHocMU
menAOBOro NOMOKA ¢ U3 OCHOBAHUS OCAGOUHOTO
paspesa (Taba. 12) mokaswIBaeT caepytolee. B Ba-
puaHTax I, 3 u 4 TeIAOBOM IOTOK YBEAUYUBAETCSI
Ha 1,4-2,6-7,1 MBt/M’ (Ha 3-5-14 %) 10 OTHOIIIE-
HMIO K PaCYETHOMY 3HaUEHMIO TEIIAOBOTO ITOTOKA
Bapuanma 2—>52,2 MBT/M.

Anaru3 mepmuieckoli ucmopuu 6aKeHOBCKOU
cBumbsl (cM. TabA. 12) B pa3pes3e CKBa>KMHBI CBU-
AETEABCTBYET O TOM, 4TO B BapuaHme 3 (6e3 y4yeTa
ITAaACOKAMMATAa) MaTePUHCKASI CBUTA «IIEPEKUAA»
CaMyI0 KOPOTKYIO M CAMYIO «XOAOAHYIO» TAGBHYIO
da3y HepTeoOpPa30BaHUA.

B Bapuanmax 1, 2 u 4 (c yaeToM IaA€OKAUMATA)
Oa’KeHOBCKasi CBUTA MMeeT «DOoraTele», HO pas-
Hble TepMudeckue ucropuu [ OH. 'haBHEBIe hasbl
He(TeoOpa3oBaHMUS 3TUX BAPUAHTOB UMEIOT pas3-
HbIE 3HaUYEeHUST aOCOAIOTHBIX MAaKCUMYMOB ITaA€0-
TEMIIEPATYP, @ TAK)KEe COAEPIKAT OTHOCUTEABHEBIE
MaKCHUMYMBI T€OTEeMIIEPaTyp B T'€OAOTHUYECKOM
IIPOIIIAOM.

B Bapuanmax 1 u 4 IpUCyTCTBAE TOAIIH Bed-
HOMEP3ABIX IIOPOA ITPUBOAUT K YBEAUYEHHIO pac-
YEeTHBIX 3HaUeHNH IAOTHOCTH TEIIAOBOTO ITOTOKA
¢, 9TO, B CBOIO OYepPEeAb, YBEAUUYNBAET PACUETHBIE

reoTeMIepaTypbl MaTEePUHCKUX OTAOKEeHWU. B
CAydYae He yueTa BEKOBOTO XOAA TeMIIEpaTyp Ha
AHEBHOU MOBEPXHOCTH (BapuaHm 3) pacyeTHBIN
TEIIAOBOM ITOTOK ¢ TaK’Ke YBEAMINBAETCS.

ConocmaBAeHUe paciemHblX U U3MEePEHHbIX I'e-
omemnepamyp B CKBa>KMHe IPUBEAEHO B TabA. 13.
Bapuanmbet 3 u 4 pellteHUN HeAb3d MPU3HATE IIPU-
eMAeMBIMU. B 9TuxX BapraHTax « HEBSI3KM» ITPEBHI-
IIAIOT ONITUMaAbHYIO OOAee 4eM B 4 pasa, a pas-
aua c OCB pocTturaer 11—12 °C.

B cayuae ydeTa nmareokammara (BapuaHmbl 1
u 2) KaK «HEeBS3KU» AASI TIAACTOBBLIX TEMIIEPAaTyp,
TaK U CXOAMMOCTD C «MaKCHUMAaABHBIM T1aAe0Tep-
MOMETPOM» ONITUMAABHEI U PABHOIIEHHEI. TaKuM
00pa3oM, COITOCTaBAEHUE U3MEPEHHBIX U pacyeT-
HBIX T€OTEMIIEPATyP HMO3BOASIET 3aKAIOUUTH, YTO
10 KPUTEPUIO KHEBSI3KU» PE3YAbTAThI BAPUAHMOB
1 u 2 ipueMAeMB] U PaBHOIIEHHBI. YUeT BEKOBOT'O
X0AQ TEMIIEPATYP U HEOIAEUCTOIIEHOBOM MEP3A0-
TBI MOIITHOCTBIO A0 300 M TO3BOASIET KOPPEKTHO
BOCCTAHOBUTH TEPMUUECKYIO UCTOPHUIO Oa’KEHOB-
CKUX OTAOXKEHUMN.

Pacuem unmerpaabHoro nokazameas R 6axe-
HOBCKUX Hegmell (Taba. 14) mIpuHUMaeT MaKCHU-
MaAbHOE 3HaueHUe AN NPUeMAeMOoro Bapuanmad
1 (68 yca. ep.). B aToM BapuaHTe, IOMUMO y4eTa
BEKOBOT'O XOAA TEMIIEPATyp Ha AHEBHOM ITOBEPX-
HOCTH, YYTEHO IIPUCYTCTBHE HEONIAEUCTOIIEHOBOM
Mep3A0TH MOITHOCTEIO 300 M. YKa3aHHOe MaKCH-
MaABHOE 3HaueHue II0YTHA Ha 25 % OOABIIe, 4YeM B
BapuaHnme 2 (55 yCA. ep.), B KOTOPOM yUYTE€H TOAb-
KO OAMH (PaKTOpP IaA€OKAMMAaTa — BEKOBOU XOA,
TeMmneparyp. M 6oaee geM B 2 pasa IIpeBHIIIAET
pacdeT R Bapuanma 3 (27 yCA. ep.), B KOTOPOM He
VIUTBHIBAETCS HU OAWH (PAKTOP ITaA€OKAMMATA.
MakcuManbHOE 3HaUeHNEe PaCIeTHON IAOTHOCTHA
TeHepUPOBAHHLIX PECYPCOB CAEAyeT u3 Ooaee
«O0oTaTON» TEPMUYECKON NCTOPUU OA>KEHOBCKOU
CBUTHI B BapuaHme 1 (cMm. TabA. 11).

Takum o6pa3oM, UMEHHO BapuaHm I, BHOAHE
KOPPEKTHBIN ITO0 CXOAUMOCTY M3MEPEHHBIX U pac-

Taoaunnga 13. ConmocraBaeHte N3MEPEHHBIX U paCUeTHBIX reoTeMiieparyp B CKB. AyruHenkas-183

Bapwuanrt 1, °C | Bapuant 2, °C | Bapuanrt 3, °C | BapuanT 4, °C
N3mepeHnHbie
TAy6u- («HABAIOACH- Crocob Pacuer- Pacuet- Pacuert- Pacuert-
Ha M HEIE») H3MepeHus Hele |Pasuu-| #Hble |Pa3Hu-| #Hble |Pa3nu-| #Hble |Pasznwu-
' Tenmeparyps, °C TeMIIe- ma | Temie- na TeMIIe- ma TeMIIe- na
' paTyper paTyper paTyper paTypeI
2200 77 IIAACTOBBIN 76 -1 78 +1 83 +6 70 -7
2350 84 IMAAQCTOBBIN 81 -3 82 -2 89 +5 76 -8
2345 98 o OCB 101 +3 99 +1 87 —11 110 +12
CpepHeKBappaTUUIeCKOe OTKAOHEHUE +9 +1 +8 +9
(«HeBsI3KA»), °C
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YeTHBIX reOTeMIIEPATyP U HaubOoAee ITIOAHO (B KOH-
TEKCTe IPOBEAEHHBIX HCCAEAOBAHMNN ) YUUTHIBAO-
MU OCHOBHBIE (DAKTOPHI ITAACOKAMMATA, IIPEA-
CTaBAsSIeT Hambonee «HOTaTyl0» TEPMHUYECKYIO
HUCTOPUIO MaTEPUHCKUX OTAOKEHHM, a CAepOBa-
TeABHO, 0O0eclieunBaeT HauOOABIIYIO PACUETHYIO
IIAOTHOCTb PECYPCOB T€eHEPUPOBAHHBIX HedTel.
Haawnuune B pe3yabTaTax BapuaHma I maaeoodaron
WHTEHCUBHOU reHepaluu 0a>KeHOBCKOW HedTHU
(cM. TabA. 12) xopoI10 0OBSACHIET BCKPBITYIO CKBa-
SKAHOM AyTHHEIKasA- 183 IPOMBIIIIACHHYIO 3aA€Kb
B BEPXHEIOPCKUX OTAOKEHUAX (CM. TaOA. 1).

ConocraBaeHUe U 00CY>KAeHIE Pe3yAbTaTOB
uccaepoBaHum. B Bapuanmax | u 4 Kak Ha Ny-
TUHEIIKOM MeCTOPO’KAeHUM, Tak U Ha CeBepo-
®ecTUBaABHOM ITOAYYEHO YBEAMUEHUE PaCUeTHON
IIAOTHOCTHU TEIIAOBOTO IIOTOKA ¢ IO OTHOIIEHUIO
K PacuyeTHOMY 3HAUE€HHIO TEIIAOBOI'O IIOTOKA BA-
puanma 2. B Bapuanme 2 dakTOp Mar€OKAMMaA-
Ta — HEONIAEUTOIleHOBas Mep3A0Ta — He y4uTeH.
YBeAnueHUe ¢ 00YyCAOBAEHO PAaCCEUBAHUEM TEIIAA
yepe3 AHEBHYIO IIOBEPXHOCTD 3@ CUET BEICOKOM Te-
TIAOIIPOBOAHOCTH A ¥ TEMIIEPATYPOIIPOBOAHOCTHA
a Mep3AOH TOAIIY, TPUCYTCTBYIOIIEH B MOAEAH
MMaAEOTEeKTOHMYECKUX ¥ TIaAeoTeMIIepaTypPHBIX
PEKOHCTPYKIIMH.

W B cAayuasax HeydeTa BEKOBOI'O XOAA TeMIIe-
paTtyp Ha AHEBHOM IIOBEpPXHOCTHU (Bapuanm 3)
PacYeTHBIN TEIIAOBOM IIOTOK ¢ TAK)Ke yBEAWYEH.
OTO0 00BACHIETCS (PAaKTUIECKUM OTCYTCTBHEM CO-
ASIPHOTO MCTOYHUKA TEIAd B MOAEAU ITaAeOTeM-
IepaTypHBIX peKOHCTPYKIMUK. Kak B Bapuanmax
1 u 4, Tak u B cAy4ae BapuaHma 3 MuHUMU3auus
¢QYHKUUOHAAQ Npu pewleHuUu obpamHol 3agauiu
reomepmMuu — MWHVMH3AIHAS «HEBS3KW» Pac-
yeTHBIX U 1 HaOAIOAeHHBIX 1 reoTeMIeparyp —
«11oTpeboBara» OOABIIEr0 3HAYEHUS IIAOTHOCTH

TEIIAOBOTO ITIOTOKA U3 OCHOBaHUs . Ho B Bapuan-
me 3 3TO He IPUBOAUT K ITOBBIIIIEHUIO PACYETHBIX
reoTeMIepaTyp MaTepUHCKUX OTAOKeHuUN. [Tpo-
CTO IIPONCXOAUT KOMIIEHCAIIUSI D9HEPTeTUUEeCKOI'o
AeUIIUTa, CO3AaHHOTO OTCYTCTBHEM COASIPHOTO
UCTOYHMKA TEIIAQ.

B Bapuanmax 1—4 maTepUHCKasg CBUTa UMe-
eT pasHble TepMmudeckue ucropuu 'OH. Takas
gunamuka mepmuueckol ucmopuu I'OH moxem
uMems CyujeCmBeHHOe 3HAYeHUe C MOYKU 3DenUs
cuHrenemuvHocmu co3dpeBanusa POB mamepun-
cKux omaoxenul, renepayuu YB u popmupoBanus
CMPYKMYyPHBLIX NAQHOB naowjageli Heghmecobopaq,
AOKAAbHBIX AOByUIEK.

Takum 00pa3oM, yueT IareOKANMaTa (BapuaH-
mnt 1, 2 u 4) o0ycraBAUBaeT yBeAWUeHUE pacyeT-
HOTO ITaAe0TeMIIepaTypHOro MaKCUMyMa B UCTO-
pUM MaTEepUHCKUX OTAOKeHuM Ha 13—11—22°C.
Koneuno, nocrepree 3Hauenue (22 °C), cooTBeT-
CTBYIOIIlee BEYHOM Mep3A0Te MOITHOCTEIO 1000 M,
MaAOBEPOSITHO AAST FOI0-BOCMOKA 3anapuon Cudu-
pu. TeM He MeHee IOAyUYeHHbIE Pe3YABTATHI BIIOA-
He COTAACYIOTCS C allPUOPHBIM IIPEAIIOAOKEHNEM
O CyIIeCTBEHHOM BAUSTHUY PE3KOTO ITOXOAOAAHUS
KAMMaTa B KOHIIe IAMOIleHa Ha Te0TepMUYeCKUH
PEXKUM OCAAOUHOrO Yexaa 3anapHou Cudupu.

Panee [MckopkuHa u Ap., 2015] 6B1Au Tpo-
BeAEHbl aHAaAOTMUYHBbIE UCCAEAOBAHUS 110 OIleHKe
BAMSHUS IO3AHEUETBEPTUYHON BEYHOM MEP3AOTHL
Ha reOTepMHYECKUM Pe’KUM M pearn3aliio He-
(pTereHepalrmOHHOrO MIOTEHIIMaAa 0a >KeHOBCKOMN
cBUTHI Bepx-Tapckoro He(pTIHOTO MECTOPOKAE-
aus (HoBocubupckas 06AacThb) Ha IpUMepe pas-
pe3a ckBaykuHbI Bepx-Tapckas 7 (cM. puc. 1).

Ha Bepx-TapcKoOM MeCTOPOKAEHUM B BaApU-
anmax 1, 3 u 4 TEIAOBOM IIOTOK YBEAUUUBAETCS
Ha 1,5—2,6—6,5 MBr/M> (Ha 3—5—13 %) 1O OT-

TaoOaunna 14. Pacuer nHTErpaAbHOI0 noka3sareAs R, Aaomiero 3KCIpecc-oeHKy NAOTHOCTHU pe-
CyPCOB reHeprupOBaHHBIX 0a)KeHOBCKUX He(Tel, AASI BapUAHTOB yYeTa IIaAeOKANMaTa (CKBaKuHa

AyruHenkas-183)

ITepuop,
Okcmpecc- | KoanuecTBo paboTet Bpemsa
Bapuant MaxkcuManbHBIE
pacuer pacyeTHBIX rnaareooyara paboTHI
areoTeMIIepaTypHOIoO reoTeMIieparypsl
pecypcoB R, | BpeMEeHHBIX reHepanuu naaeoouara, 5
MOAEAUPOBAHUS nanreoouara, C
VCA. €A. | MHTepBaAOB 7 |HeTH, MAH A€T|  MAH A€T
Hasap
BapwuasT 1 68 24 61,7-0,222 61,5 101
61,7-54,8;
BapuasnT 2 55 19 4231 45,8 98
BapuanT 3 27 29 24-0 24,0 87
BapuaHT 4 109 23 91,6-0,21 91,4 110

Ipumeuanue. To ke, 4TO K TabOA. 9
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HOIIIEHWIO K PAaCUYeTHOMY 3HAYEHUIO TEIAOBOTO
moToKa Bapuanma 2—49,3 MBT/MZ. Bapuanmmt 3
u 4 TpU3HAHBI HEIPUEMAEMBIMH, TaK KakK B 9TUX
BapmaHTaX «HEBSI3KW» PACUYETHLIX U HW3MepeH-
HBIX TeOTEMIIEPATYP IPEBHIIIAIOT ONITUMAABHYIO
B 4 pa3a, a pasHuna c OCB pocturaet 12 °C. Pac-
yeT KyMYASITUBHOTO ITOKa3aTeAnss R Aan MaKCH-
MaAbHOE 3HaUEeHUe AAST IPUEMAEMOTO Bapuanma
1 (84 yca. ep.). B aToM BapuaHTe, IIOMUMO y4eTa
BEKOBOTI'0 XOAA TEMIIEPATYP Ha AHEBHOU ITOBEPX-
HOCTH, YUYTE€HO IIPUCYTCTBHE HEONIAEUCTOI€HOBOU
Mep3A0THL MoIHOCTEIO 300 M. YKaszaHHOe Mak-
cuMaAbHOe 3HaueHue Gonee yeM Ha 30 % GOAB-
11e, 4eM B BapuaHme 2 (64 yCA. ep.), B KOTOPOM
YUTEH TOABKO OAWH (hpaKTOp HareOKAMMATa —
BEKOBOM X0pA TeMuepaTyp. M 6oaee ueM B 4 pasa
IIpeBBIIIaeT 3HaueHue R Bapuanma 3 (21 yca.
eA.), B KOTOPOM He YYUTBHIBAETCS HU OAWH (hak-
TOp ITaAEOKAMMaATA. B meanoM yueT nmareokAnMaTa
(Bapuanmnt 1, 2 u 4) o6ycAaBAUBAA YBEAMUYEHHUE
PacyeTHOTO MaAe0TeMIIEPATyPHOTO MaKCUMyMa B
MCTOPUHU MaTEPUHCKUX Oa’KEHOBCKUX OTAOKEHNH
Ha 12—15—24 °C.

Kak caepyeT M3 cKa3aHHOTO, HEyUYeT/He TOA-
HBIN y4eT (paKTOPOB ITaA€OKAUMATA (BapuaHmbl 2
u 3) He TTO3BOASIET TOCTPOUTH AOCTATOUYHO CTPO-
I'yIo (pM3UKO-MaTeMaTUIECKYIO0 MOAEAb T'eoTep-
MHYECKOTO pe’kuMa He(TeMaTepUHCKOW CBU-
TBI, BCKPBITOM TAYyOOKMMM CKBa’KMHAMU B FOTO-
BOCTOYHOM 4yacTu 3anapHon Cubupu.

Bapuanm 1 kak Ha AyruHenkoMm u Cesepo-
DecTUBaALHOM MECTOPOKAEHUSX TOMCKOU 006-
AQCTH, TaK U Ha Bepx-TapckoM MeCTOpOKAEHUHU
Hosocubupckoir ooaactr HauboAee MOAHO y4H-
TBIBAET ABa OCHOBHBEIX (PAaKTOpa HareOKAWMATa
(BEKOBOM XOA Ha 3eMHOMN IOBEPXHOCTH U HEO-
IIAEHCTOIIEHOBYIO MeP3AOTY). VIMeHHO Bapuanm
!  npepcTaBAgeT HauboAee «DOraTy0» TEPMHU-
YECKYIO NCTOPUIO MAaTEPUHCKUX OTAOJKEHUH, YTO
1 obecreuynBaeT HAUOOABIITYIO PACUETHYIO IIAOT-
HOCTb PeCypCOB T'e€HepHUPOBAaHHBIX HedTeld Ha
3eMAIX IOr0-BOCTOKA 3anapHou Cubupu.

3ameyanne 1. BausgHHe Me3030MCKO-Kal-
HO30MCKOTO XOAQ TEMITepaTyp Ha 3eMHOM ITOBEPX-
HOCTH, 0OYCAOBAEHHOTO COASTPHBIM MICTOYHUKOM
TEIIAQ, Ha TEOTePMUYECKUH PEKUM MaTEPUHCKIX
OTAOSKEHUM IBASIETCS OUeBUGHBIM, (PAKMUUECKUM,
gelicmBylOWUM C MOMEHMA OCAGKOHAKONAEHUS
mamepuHckoli ceumel (cM. Taba. 7, 10 m 12).

3amedaHwne 2. Mo>KeT Ka3aThCs TapapOKCarb-
HBIM BAWSHHE HEOIIAEHCTOIIEHOBOW MEepP3AOTHI
Ha TEOTepPMUYECKUU pPEe’KUM MaTePUHCKHUX OT-
AOKEHUH — HaAW4dHMe CYUIeCTBEHHOW Pa3HUIILI
pacueTHBIX TeoTemmeparyp 'OH mMaTeprHCKON
CBUTHI B Bapuanmax 1, 2 u 4 (cm. Taba. 7, 10 m 12):

TIeogu3suueckuti xypraar Ne 4, T. 38, 2016

BeAb aOCOAIOTHBIM ITaaeOTeMIIepaTypPHBIM Mak-
cumyMm ['OH mpuxoanTcs Ha pyOesk OAMTroieHa
U MUOIleHa (24 MAH A€T Ha3ap), @ BeUHOMepP3Able
TTOPOABI (POPMUPOBAAUCH TOABKO B HEOTIAEHUCTO-
neHe (0,24 MaH AeT Hazap)! OOBbICHEHHE 3TOMY
Ka’XyIeMycs IIapapOKCy CAEAYIOIIee.
[MareoTreMnepaTypsl (PEKOHCTPYKIIUY TEPMU-
YeCKOW HMCTOPHM) MATEPUHCKOW CBUTHI pacCul-
MbIBAIOMCSA TI0 3HAYEHUIO IIAOTHOCTH TEIIAOBOTO
IIOTOKA M3 OCHOBAHUS OCAAOYHOTO pa3pesa q. 3Ha-
YeHHe ¢, B CBOIO OUEPeAb, PACCUUMAHO PeIleHn-
€M KAACCUYeCKOU OOPaTHOM 3apadyu re0(OU3UKHU
B paMKax IlapaMeTpUIeCKON MOAEAH CEAMEHTa-
IMOHHOMW MCTOPUHU M UCTOPUHU TEIIAO(PUIUIECKIX
CBOMWCTB OCAAOUYHOM TOAIIM. [TpuMepsl mapame-
TPUUYECKOM MOAEAU — I3TO TaOA. 3, 4 (Bapuanmal
2 u 3 6e3 ydyeTa BEYHON MeP3AOTEI) U TabA. 5, 6
(Bapuanmyt 1 u 4 ¢ yaeToOM HEOIIAEHUCTOIIeHOBOU
Mep3A0Thl). EcAn npu3HaH (hakT CyIecTBOBaHUS
HEOIIAEHCTOIIEHOBONM MEP3AOTHI, TO AASI PEKOH-
CTPYKIIMH (pacuemoB) TEpPMUYECKOU UCTOPUHU Ma-
TEPUHCKUX OTAOKEHUU Hen30eKHO MpUuMeHnuMa
rmapaMeTpuYecKass MOAEAb CEeANMEHTAITMOHHOM
WCTOPUHU M UCTOPHUHU TENIAO(PU3UIECKUX CBOUCTB
OCAAOYHOM TOAIIY, BKAIOYAIOIAsl BEUHYIO Mep3-
AOTY (CcM. TabA. 5 uam 6). EcAu MBI He Ipu3HaeM
(haKT CyIeCTBOBAHUS HEOTIAEHCTOIIEHOBOU MepP3-
AOTHIL, TO AASI pACYEmOB IPUMEHsIEM ITapaMeTpH-
YEeCKYI0 MOAEAb CEANMEHTAIMOHHON MCTOPUHA U
UCTOPUU TENAO(PU3NIECKUX CBONUCTB OCAaAOUYHOU
TOAIIIM O€3 BeUHOU MeP3AOTHI (CM. TaOA. 5 UAH 6).
U, Kak CAeACTBUE, B 3aBUCUMOCTH OT ITPU3HAHUS/
HeNpU3HaHUA (PaKTa CYIeCTBOBAaHUS HEOIIAEeU-
CTOIIEHOBOM MEP3AOTHI IIOAyYaeM pasHble pac-
yemnsle reoremneparypsl ['OH MaTepuHCKOM!
CBUTHL. TakuM 00pa3oM, BAUSIHHE HEOIIAEUCTO-
IIEHOBOUM MEP3AOTHI Ha FeOTEPMUYECKUH PEsKUM
MaTEePUHCKUX OTAOKEHUH SIBASIETCSI KOCBEHHDIM,
pacuemHblM, HO HeM30eKHBIM IIPU pacueTe pe-
CypPCOB OOBEMHO-TEHETUIECKIUM METOAOM.
3ameuaHne 3. OOpaTUM BHMMaHMe Ha TO, 4YTO
OIleHKa TAOTHOCTH PECYpPCOB YTAEBOAOPOAOB,
BBITOAHSIEMAsI II0 MeTOAUKE 0ACCEeMHOBOT'O MOAE-
ampoBanusd [Tissot, 2003], ssBAsieTca pacuemHoU,
OCHOBAHHOU Ha PEKOHCTPYKIUAX (pacuemax) reo-
TEMIIEPaTyPHOTO pe’kKrMa HepTeMaTepUHCKUX
oTAroXeHuUM. [TosaToMy B cucTeMax 6aCCEeMHOBOTO
MOAEAWPOBaHMs, HanpuMep Temis, mpeaCcTaBAs-
€TCsI aKTYaABHBIM OCYITECTBASITH YIET PETHOHAND-
HOTO («MEeCTHOTO») Me3030MCKO-KauHO30UCKOTO
XOAQ TeMIlepaTyp Ha 3eMHOM IIOBEPXHOCTH M
BAUSTHMS HEOTIAEUCTOILEHOBOM MEP3AOTHI Ha T'eo-
TEPMUYECKUH PE’KUM MaTEePUHCKUX OTAOKEHUH.
B 3TOM COOCTBEHHO M cOCmMOum OCHOBHOU pPe3yAb-
mam HAQWux UCCAegOBAHUl B KOHMEeKCme COBEp-
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WeHCMBOBAHUA KpumepueB U CXeM KOAUYeCMBEH -
HOU OUeHKU nepcnekmuB Hegpmera3zoHOCHOCMU
meppumoputl 3anagrou Cubupu.

Pazymeercst, nprMeHEeHHBIW 9KCIIPEeCcC-pacyeT
TIAOTHOCTH TE€HEePUPOBAHHBLIX PeCcypcoB HedTH
(4epe3 MHTEeTPaAbHBIM IIOKa3aTeAb R, YCA. €ep.)
He SIBASIETCSI KOHKYPUPYIOIIUM AAS PacueToB
NIPUPOCTa TreHepaljMoHHEIX IToTepb POB (Kr/M3 )
UAM OObEMHOM IIAOTHOCTH IreHepalnuu YB (KI‘/MZ)
[Tissot, 2003; I'Tomos, Mcaes, 2011; ®omuwn, 2011],
BBIIIOAHSIEMBIX C HMCIIOAB30BaHUEM IIapaMeTpOB
He(TeMaTEPUHCKON TOAIIM (MOIIHOCTb, MOPHU-
CTOCTb M Ap.) U ITapaMeTPOB «MaKpOpeaKTopa»
(S' — pearmsoBaumbIt noTennuan YB, §% — me-
pearn30BaHHBIN NOTEeHIIUAA ¥YB, ncxoaHas Macca
POB, ocraTounast macca POB u ap.). OKcrpecc-
pacueT R — 3TO pabo4Ynii THCTPYMEHT AAS OIIeHOK
BapUaHTOB MOAEAVPOBAHUS Fe0TEPMUIECKOTO pe-
>KMa He()TeMaTepUHCKUX OTAOSKEHUH B pa3pese
CKBa’KMHBI (COMTOCTaBAEHUE 110 OTHOCUTEALHOMY
3HQUEHUIO IapaMeTpa) UAU A @HAAU3a PE3YAb-
TaTOB OAHOTHUITHOTO MOAEAMPOBAHUST CEMENCTBA
CKBa’kWH (pallOHMPOBaHME TEPPUTOPUH TI0 ITapa-
METPY B OTHOCUTEABHOM BBIPa’KEHUN).

BeiBoABI. 1. PaccMoTpenme mpoOAeMbl COBEp-
IIIEHCTBOBAHMS OIJeHKU PeCcypcoB Y B ropcko-me-
aoBbix HI'K 3anapsaoit Cubupu 00beMHO-TeHEeTH-
YEeCKUM METOAOM, OCHOBAHHOM Ha ITaA€OPEKOH-
CTPYKIIUSIX TEOTEPMUIECKOTO PeRKMMa MaTeprUH-
CKHMX OTAOKEHWH, TOKa3bIBaET aKTYaAbHOCTH KO-
AMYECTBEHHOU OIIEHKN POAU Me3030MCKO-KaHO-
30MCKOTO KAMMATa, B 9aCTHOCTH, B IIO3AHEYETBEP-
THUYHOE BPEMSI.

2. BLIA€AEHBI TPY OCHOBHBIX ITAA€OKAUMAaTUYE-
CKUX (PaKTOPa, BEPOSTHO CYIECTBEHHO BAUSIO-
IIUX Ha PEKOHCTPYUPYEMBIU Te0OTEPMUYECKUN pe-
>KMM OCaAO4YHOTO pa3pesa, BKAIoUYasg HepreMmare-
PUHCKHE OTAOXKeHUS: [ -l (pakmop — BEKOBOM XOA,
TeMIlepaTyp Ha IOBEPXHOCTHU 3eMAY; 2-U hakmop
— (hopMmpOBaHUEe U AeTPaAaIVsi HEOIIAEHCTOIe-
HOBOMU TOAIIIA BEUHOMEP3ABIX TOPOA,; 3-U pakmop
— IIO3AHEYETBEPTUYHBIE AEAHUKOBEIE IIOKPOBHI.

3. CchopmyanpoBaHa 3apada HCCAEAOBAHUM
poAu 1-ro u 2-ro ¢pakmopoB NareOKAUMATa B pe-
KOHCTPYKIHSIX TeOTEPMIIECKOT0 peskuMa HedpTe-
MaTEepPUHCKUX OTAOKEHUH M B pacyeTe CTEIeHN
peaAn3anmy uX reHeparioHHOTO ITOTeHITaAa.

4. OnpepereHa METOAUKA UCCAEAOBAHUU, KO-
TOpas OCHOBBIBaeTcs: 1) Ha mareoTeMIepaTypHOM
MOAEAUPOBaHNY, HamboAee ITOAHO YYHUTHIBAIO-
1I[eM ITapaMeTphl CEAUMEHTAIlMOHHON NCTOPUH U
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WCTOPUHU TENAO(PU3NIECKUX CBOUCTB OCAAOTHOM
TOAIIY, U3MEPEHHBIE TAaCTOBBIE TEMIIEPATYPHI 1
TTaAe0TeMIIePaTyPHI, ONPEeAEAeHHBIE IO AQHHBIM
OCB; 2) Ha MHOTOBAPUAaHTHOCTH MAA€OTEKTOHU-
YEeCKUX U TaAe0TeMIIePaTyPHBIX PEKOHCTPYKITUHA
U Ha aHaAU3e BapuabeAbHOCTH PEe3yABTATOB; 3) Ha
OIleHKe COOTBETCTBUS PE3YABTaTOB OOIIEIIPUHSI-
TBIM KPUTEPHUSIM OITUMAABHOCTH PEIIeHust 00paT-
HOM 3apauyu reou3uKy; 4) Ha OIleHKe CTeleHU
COTAQCOBAHHOCTH PACYETHBIX OYarOB reHepanuu
HedTel C yCTAaHOBA€HHOU F€OAOTOPA3BEAKON He-
pTerazoHOCHOCTHIO HEAD.

5. Ha mpeacTaBUTEABHBIX NIPUMeEpax Me3o-
30MCKOT0-KalHO30MCKOTO pa3pesa Iro-BOCTOKa
3anapHou Cubupu (1mupoTtsl Tomckoi u HoBocu-
OUpPCKOM 00AACTEN) YCTAaHOBAEHO, YTO HEYUET Be-
KOBOTO XOAQ@ TeMIIepaTyp Ha HIOBEPXHOCTH 3EMAN
¥ TOAITIVT HEOTIAEUCTOIIEHOBOM MEP3AOTHL He II0-
3BOASIET aA€KBATHO BOCCTAHOBUTH TEPMHUIECKYIO
HUCTOPUIO MaTEePUHCKUX OTAOSKEHUH.

6. I'lpu onpepereHUM pecypcoB YB 00beMHO-
TeHeTHYeCKUM METOAOM Ha 3€MASIX I0TO-BOCTOKA
3anapHou CHUOMPHU IPEATIOUYTUTEABHO IPUMEHITh
«MECTHBIM» BEKOBOM XOA TEMIIEPATyP ¥ TOAIILY
Mep3A0THEI MOITHOCTHIO ITopsaka 300 M. B caygae
HeydeTa TOAIL BeYHON MEeP3AOTHI pacyeTHLIE pe-
CypcCHI YB MOryT OBITh 3aHU)KEHHI (10 DKCIIPecc-
pacuety A0 25—30 %), a B cAyYae HeydeTa TakKKe
¥ ITaACOKAMMATUYECKOTO XOAA TeMIIepaTyp pac-
4YeTHBIE PeCYPCHL YB MOI'yT OBITh 3aHUKEHEI ellle
3HaUUTEABHeH (1o aKcmpecc-pacuery — ot 50 %
2O 4 pas).

[TpeacTaBasieTcs:, 9TO PE3YALTATHI IPOBEAEH-
HBIX ICCAEAOBAHUH ITO3BOASIOT C(OPOPMYAUPOBATH
33Aa49¥ ITOCAEAYIOIINX HAYYHBIX W3BICKAHUU Ha
CTBIKe He)Tera3oBOU IeOAOTMM U TeOPU3UKU U
nareorAmMaToroTur. OAHA M3 TAKUX IIepBooYe-
PEAHBIX 3aAa4 — KOAMYECTBEHHO OI[€HUTDb BAUSI-
HUe 3-TO paKmopa NareOKAUMamda — NO3gHedem-
BepMU4HbIX AeGHUKOBBLX NOKPOBOB Ha PaCYETHBIN
reoTePMUYECKUH PERUM U CTEIIeHb Pearn3aniuu
TeHeparuoOHHOrO IOTeHIIMara MaTepPUHCKHUX
oTArOKeHUM 3anapHou Cubupu. OnpepereHue
POAU A€AHMKOBBIX IIOKPOBOB IIpHOOpETaeT 0COo-
OyI0 aKTYaABHOCTD AAST KOAWYECTBEHHOM OI[€HKU
TIEPCIEKTUB HeTera3oHOCHOCTH apKTUUYECKUX
TeppuTopuii 3anapHoi Cubupu [MckopkuHa u
Ap-, 2015].

Cmambsi nogromoBAeHA Npu YacmuyHou ¢pu-
HaHcoBol noggepxke PODMU B pamkax HAyYHOTO
npoexkma Ne 16-35-00080 moa_a.
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Paleoclimatic factors of reconstruction of thermal history of
parent petroleum bazhenov and togur suites of southeast of

West Siberia

© V. I Isaev, A. A. Iskorkina, G. A. Lobova, A. N. Fomin, 2016

The Regions of the West Siberian oil and gas province have unique paleoclimatic features:
1) Mesozoic-Cenozoic secular course of temperature, individual for regional paleoclimatic zones;
2) different scale processes of formation and degradation of Neopleistocene permafrost sections;
3) zonal and periodically forming late Quaternary ice sheets. The purpose of research is to assess
the influence of factors of paleoclimate (secular temperature course on the earth's surface and Neo-
pleistocene permafrost strata) on the calculated geothermal regime of parent oil-source suites that
determines the calculation of the density of hydrocarbon resources by three-dimensional-genetic
method. The objects of research are the Bazhenov and TOGUR deposits of Mesozoic and Cenozoic
section, stripped by deep wells in the south-east of West Siberia (North Festival and Luginetskoye
hydrocarbon deposits of Tomsk region).

Research is based on the method of paleotemperature simulation - solving the inverse and direct
problems of unsteady geothermy under conditions of sedimentation on multivariance of paleotectonic
and paleotemperature reconstructions, on conformity assessment of results reconstructions to the
criteria of optimal solution of the inverse problem of geophysics and the degree of harmonization
of rated centers of generation of oils with established oil and gas presence in the interior.

The necessity to take into account Neopleistocene permafrost of about 300 meters thick and
of the use of 'local' (regional) secular progress of temperatures on the earth's surface for adequate
recovery of thermal history of parent oil source deposits on the lands of southeast of West Siberia
has been established. In case of permafrost strata are neglected estimated hydrocarbon resources
HR, determined by the volume-genetic method, can be underestimated up to 25-30%. In the case
of neglecting paleoclimatic temperatures running calculated HR can be underestimated from 50%
to 4 times lower.

Key words: paleoclimate, geothermal regime, the Bazhenov and Togur deposits, resources,

West Siberia.
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