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OLEHKA PETMOHA/IBHBIX M (AOKA/BHBIX MEPCIEKTHB HE®TEHOCHOCTH
BA’KEHOBCKOHN N ABA(TAKCKOH CBHT 3ANAAHOH CHBHPH

M_10. 3y6koB

Z@m2nH0-CubMpPCKMin reonorudeckuin ueHTp, TomeHb

C uenbio perMoHanbHOro NPOrHo3a HepTEHOCHOCTH OT/IOKEHUI BaXKeHOBCKOM CBUTbI BbiGpaHbl caeayto-
LMe KpUTEPUM: MOLLHOCTb CBUTBI, coaepKaHue B Helt OB, nnactoBas Temnepatypa, TOAWMHbI NOACTUHOLLUX
M NepeKpbIBaOLWMX CBUTY GAHOMA0YNOPOB, 3HAYEHUA KaXKYLLMXCA CONPOTUBEHUI U yaebHON HedTereHepa-
unn. Ha 0CHOBE M3y4YeHUA KOMMNIEKCOB ANUTEHETUYECKUX MUHEPA/IOB, KOTOPbIE YaCTO UMEIT NPEKPACHYHO Kpu-
CTaN/IMYECKYIO OTPaHKY, AIOKa3aHO y4acTue TEKTOHOIMAPOTEPMA/bHbBIX MPOLECCOB B GOPMUPOBAHUN BTOPUY-
HbIX KOINEKTOPOB B OT/IOMKEHUAX BaKeHOBCKOW 1 abanakcKol CBUT. B KauecTBe NOTEHLMUaNbHO NPOAYKTUBHbIX
nopos, B KOTOPbIX 06pa3yroTCA BTOPUUHBIE KOMNEKTOPbI, BblAEMEHbI 4Ba IMAaBHbIX TUMNA, UMEHOLLUX KPEMHUCTbIN
1 KapboHaTHbIN cocTaBbl. Ha 0CHOBE OPUrMHANbLHOM METOAMKMU, OCHOBAHHOM Ha KOMMNEKCUPOBAaHUU OaHHbIX
cericmopasBefkn U ABYMEPHOrO M TPEXMEPHOro TEKTOHOGU3UYECKOTO MOAE/IMPOBAHUSA, NPeACTaB/IeHHOro
ONTUKO-NONAPU3ALMOHHBIM U TEKTOHOCEAUMEHTALMOHHBbIM METOAAMM, NPEAJIOKEH CNOCOH OCYLLECTBAEHUA
NOKaNIbHOTO NPOrHO3a HedpTeHOCHOCTH BaxKeH0-abanakCKoro KOMMJIeKCa C BblAENEHMEM TEPPUTOPUIA Pa3Nny-
HbIX KaTeropuin NepcneKkTMBHOCTU U yKaszaHMEeM MECT PaCnONOMKEHMSA NPOEKTHbIX CKBaXKUH.

Kntouessie cnosa: 6axeHoscKasn, abanaKkcKkaa ceumesl, peauoHanbHsil U 0KAAbHbIU MPo2HOo3b! Hegme-
HOCHOCMU, NOMeHYuanbHo NPodyKMUBHbIE MAacmbl, BMOPUYHbLIE KOAAEKMOPbI, MEKMOH02UBPOMEPMArnbHbie
rpoyeccsl, mekmoHogu3u4yecKkoe MmooenuposaHue.

ASSESSING REGIONAL AND LOCAL PETROLEUM POTENTIAL
OF THE BAZHENOV AND ABALAK FORMATIONS IN WESTERN SIBERIA

™.Yu.Zubkov

West-Siberian Geological Centre, Tyumen

In order to make a regional forecast of oil occurrence in the Bazhenov Formation rocks, the following
criteria have been applied: formation thickness, organic matter content, formation temperature, thickness of
underlying and overlying seals, apparent resistivity, and specific oil generation. Based on the study of epigenetic
mineral complexes which often have clear crystalline faceting, it has been proven that tectonic-hydrothermal
processes took part in the formation of secondary reservoirs in the Bazhenov and Abalak formations. Two
principal types of rocks with siliceous and carbonaceous composition were identified as potential pay rocks, in
which secondary reservoirs form. An original technique, which is based on integration of seismic data, and 2D
and 3D tectonophysical modelling by optical polarisation and tectonic-sedimentation methods enabled local
forecast of oil occurrence in the Bazhenov-Abalak play with identifying territories of different oil occurrence

potential and allocation of project wells.

Keywords: Bazhenov Formation, Abalak Formation, regional and local forecasts of oil occurrence,
potential pay beds, secondary reservoirs, tectonic-hydrothermal processes, tectonophysical modelling.
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Bonee 40 net reonorn n HeQTAHUKK UcCaeayrOT
BaXXeHOBCKYIO CBUTY C LieNbio pa3paboTku MeToamKu
NPOrHO3a 1 NOUCKOB B HEW 3anexen yrneBogopoaos
(¥YB). OaHaKo 0 cux Nop Takas MeTo[uKa He co3pa-
Ha. 370 06bACHAETCA raBHbIM 06Pa3oM OTCYTCTBUEM
ACHOro NpeacTtaBAeHUA O MeXaHU3ME UAN MEXAHWU3-
max 06pa3oBaHUA KONNEKTOPOB B CBUTE, YTO CBA3a-
HO B NMepByl oyepedb C HEAOCTAaTOYHOM NOAHOTOMN
¥ TWATENbHOCTbIO UCCNefoBaHUA 0bpasuoB KepHa
M3 CKBA)KWMH, BCKPbIBLWWX CBUTY. MHorue uccneno-
BaTtenn, 3aHMmaslmeca npobnemon nporHosa ee
#2PTEeHOCHOCTH, OBBACHANN OTCYTCTBME ABHbLIX NPU-
3HAKOB KON/IEKTOPOB B BUTYMUHO3HbIX OT/IOKEHUSAX
TEM, YTO OHM He COXPaHATCA B npouecce bypeHus

CKBa*KMH W BbIHOCATCA B BUAE Winama. Jencreutens-
HO, U3-32 HECOBEPLUEHCTBA TeXHONOrMK oTbopa Kep-
Ha, NnpumeHsasLwenca B 1970-1990-x rr., BbIHOC KepHa
U3 UHTEepBana 3aneraHnA 6aKeHOBCKOM CBUTbI YacTo
cocTtasnsan He 6onee 60-70 % oT npoxoaku. Moatomy
«KONNEKTOP-HEBUAMMKA» BNOTHE MO OKa3aTbCA cpe-
aun octanbHbix 30-40 % kepHa. OgHako B nocneaHue
rogbl TexHonorus oTbopa KepHa CyLLECTBEHHO YAyY-
LUIMNACh N BbIHOC KEPHA U3 OTNOMKEHUI BaXKeHOBCKOM
CBUTbI AocTuraet tenepb 85-95 % u gaxe 6onblue,
NO3TOMY MPONYCTUTb B HEel KOMNEKTopbl CTaso He-
BO3MOXKHO. HeobX04MMO OTMETUTb, UTO pe3yabTaThbl
WMCNbITAHWI CKBaXUH, BCKPbIBABLWWX, MOMUMO Baxke-
HOBCKOW CBWUTbI, TaKKe abanakcKkyto cBUTY (Yalle Bce-
ro ee BepXHK NONOBUHY), NOKa3anu, YTO OCHOBHbIE
NPUTOKM HACTO HbIAK NONYYEHbl HE U3 BaKeHOBCKOM
cBUTbI, a U3 abanakckolt. bonee Toro, HedTAHWUKK, pas-
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Hegmezazoeas 2eonozus

pabaTbiBatoLlMe BEPXHEIOPCKUE OTNOMEHUA B Npee-
nax KpacHO/MeHMHCKOro CBOAA, CHUTAOT OCHOBHbLIM
NPOAYKTUBHbIM 06 bEKTOM MMEHHO abaNaKcKyo CBU-
TY, TaK KaK NPOMbIC/NIOBbIe UCCNELOBAHUA NPAMO YKa-
3bIBAOT Ha NPUCYTCTBUE UMEHHO B HEW MHTEpPBaNoB
npuToka HedTU. Takum 06pasom, NPOAYKTUBHbI HACTO
o6e cBUTbI 1, Kak ByaeT nokasaHo ganee, obpasosa-
HUWE KONNEKTOPOB B HUX NPOUCXOAMUT OLHOBPEMEHHO
B pe3ynbTaTe O4HUX M TEX e NPOLLEeCcCoB, a NOTOMY UX
MOMHO 06beANHUTD B OAUH MNPOAYKTUBHbIN 0BBEKT.
ABTOPOM AaHHOWM CTaTby K HACTOALLEMY BPEeMeHMW Ha-
KON/JeHbl maTepuanbl, NpeacTaBNeHHble NpenmyLie-
CTBEHHO pe3ynbTaTaMn KOMNAEKCHbIX AUTONOro-NeT-
POPU3NYECKUX UCCAEL0BAHNIA MHOMOYNCAEHHBIX 06-
pasuos kepHa 13 obenx cBUT, a Takxke onpobosaHuA
obcyxaaembix 06bEKTOB. Bce 3T0 NO3BOAMNO PEKOH-
CTPyMpoBaTb MexaHn3m GOPMUPOBAHUA B HUX KOA-
NEeKTOPOB U NPeaNOXUTb KPUTEPUU ONA PErMOHaNb-
HOM 1 NOKaNbHOW OLIEHKN NEPCNeKTUB Ux HedTeraso-
HOCHOCTU. OTMETUM, Y4TO B HacToALLEN NyBAUKaLMK
O0XapaKTepu30BaHbl /INWb BEPXHEIOPCKUE OTNOMKe-
HUA, UMeloLUMEe «KTaCCUYecKoe» CTPOeHMe. YYacTKu
C aHOMaNbHbIM (NPUCYTCTBUE NecYaHO-aNeBPUTOBbIX
NNacToB HEOKOMCKOro BO3pacTa) CTpoeHuem bHaxe-
HOBCKOM CBUTbI HEe paccmaTpusaloTca. Kpome Toro,
noz, 6akeHOBCKOW CBUTOM YCNOBHO MNOHMMAIOTCA BCe
ee antoctpaturpaduyeckne aHanoru (Tytnemmckas,
MapbAHOBCKan, AHOBCTAHOBCKAA U ApYyrue cBuThl).

Kputepuu perMoHanbHbIX MepcnexkTus
HedTerasoHOCHOCTU OTAOXKEeHUIM 6aXKeHOBCKOM CBUTDI

Mocne nonyyeHMA NPOMbBIWNEHHbBIX MPUTOKOB
HedTH U3 OTNOXKEHN BaXKeHOBCKOM CBUTLI B Npeaenax
CanbIMCKOro MecTOpOXAEHUA PasIMYHbIMKU UCCNeo-
BaTenAMU 6bIN0 NpeasoXeHo 6oNblIoe KOAMYeCTBO
mogaeneit GopMUpPOBaHUA KONNEKTOPOB B €€ COCTaBe,
13 KOTOPbIX OCHOBHbIMW ABNAIOTCA [BE.

B cooTBeTcTBUU C nepeoii B HaxKeHOBCKOM CBUTE
MPUCYTCTBYIOT IMCTOBATLIE KOANEKTOPbI, KOTOPble BO3-
HWKAWN BCNeACTBME MHOTOYMCNEHHbIX GAOMAOPa3pPbI-
BOB, BbI3BaHHbIX MPOLECcCaMKn reHepaumm yrnesono-
POA0B OpPraHNYecKMM BELeCTBOM, MPUCYTCTBYOWMM
B COCTaBe CBUTbI B BUAE TOHKMX NPOC/IOMKOB. 3Ty Mo-
Aenb nepsbim npegnoxun &. . Nypapu (CHAUTTUMC)
[1]. B panbHeliwem ee passBuBanu UcciegosaTenu ms
3anCu6HUTHN (U. WU. Hectepos, MU. H. YwaTUHCKUiA,
O.T. 3apunos u ap.), 3anCub6HUWUreodusmka (B. B. Xa-
6apos, O. M. HenenyeHko, E. H. Boakos), CU6HUMHN
(B. M. CoHmny, M. tO. 3ybkos, ®. . BopkyH), BHUTPU
(T. B. Oopodeesa, b. A. /Nlebeaes, C. I KpacHos),
MWHX® T (B. M. JobpbiHuH, B. . MapTbiHos), UTUPTU
(H. A. Kpbinos, B. E. Open, C. U. dununa, M. B. Kopsk,
M. C. 30HH), BHUUTA3 (B. A. Ckopoboratos), MasTio-
meHreonorua (®. K. Canmanos, I. P. Hosukos, A. B. TaH)
n MH. ap. [2-5, 14, 17-19].

WUccneposaTtenun, npegnoXuBLIME 6MOPYIO MO-
Ae/b, CHATAIOT, 4TO GOPMUPOBAHME KONNEKTOPOB B Ha-
¥EHOBCKOW CBUTE 0BYCNOBNEHO TEKTOHUYECKUM APO6-
NEHVEM ee OTNOXKEeHWI U KoNNeKTopbl, 0bpasyloLnecs

B HUX, COOTBETCTBEHHO, OTHOCATCA K KAACCy TPEeLMHO-
BaTbIX. ITY TOYKY 3peHus pasgensatoT K. M. Mukynex-
Ko, A. U. CrenaHos, 10. A. TepelueHKo, 3. M. Xanvmos,
B. C. Menuk-MNawaes u pag apyrvx astopos [15, 16, 20].

Mockonbky 6GaxeHoBCKaa CBUTa Ha 6Gonbluei
4YacTu TeppPUTOPUM €e PacrnpoCTPaHEHUA Haxo4uTCs
B r1aBHOM dase HepTeobpazosaHua (FPH), To ncxoas
U3 NepBOM MOAENN OHa AONMHA BbITh HePTEHOCHOW Ha
BCeW 3Toi nnaowaan. OAHAKo Ha CaMOM Aene, Kak Msl
3Haem, 3TO JaneKo He Tak, U Aaxe Ha NaoLwaaax c Ao-
Ka3aHHOW ee HepTeHOCHOCTbI0, Hanpumep Ha Canbim-
CKOW, NPUTOKM NONYYEHbI B yHLIEM CNyYae TONbKO U3
MOMOBWUHbI CKBaXKMH. TakMm 06pa3om, AaHHaa moaens
He ABNAETCA afeKBaTHOM W He MO3BOAAET OCyLIECcT-
BNIATb NOKa/IbHbIA NPOrHO3 MNEePCNEKTUBHbIX Y4aCTKOS
ANA NOUCKOB 3anexei YB B 6aKeHOBCKOM cBuTe B Npe-
Aenax TOro UAM MHOTO MECTOPOMKAEHUA.

BTopas mogens ckopee AeKknapaTUBHas, Yem pa-
6ouan, T.e. NPOCTO yKa3biBaeT Ha y4acTUe TeKTOHUYE-
CKMX CUA B OPMUPOBAHUMN KONTEKTOPOB B OT/IOMEHK-
X CBUTbI, HO HE [laeT KOHKPETHbIX YKa3aHMil Ha To, Kak
W rOe UX UCKaTb.

Tem He meHee HaKOMJeHHble MPOMbICIOBbIE
“ reodusnMyeckme AaHHble, BKAOYAA pe3ynbTaTbl 3a-
MepoB nnactoBbix AasneHui (P,,), Temnepatyp (T, )L
UCNbITAHUIA CKBAXKWMH, MOJYYEHHbIX U3 HUX AebUTOoS
W ApYyrux napameTpoBs, NO3BOAUAN Ha Ka4yecTBEHHOM
yposHe BblbpaTb pAs KPUTEPUEB ANA OLEHKU Peruo-
HaNbHbIX NEPCNEKTUB OT/IOKEHUIN BaXKeHOBCKOW CBUTH
[1-5, 10, 13, 14, 18, 19]. PaccmoTpUmM 3T KpuUTepum
6onee nogpobHo.

MN3BECTHO, 4TO NPOAYKTMBHbIE YHACTKM B BUTYMMU-
HO3HbIX OTIOKEHWNAX NPUYPOUYEHbI K 30HaM C NOBbILLEH-
HbimK T, (06bi4HO Bonee 100-110 °C) [1, 37, 13, 14,
18, 19]. TakKe OHM XapaKTEPMU3YIOTCA aHOMANbHO Bbi-
COKumM P (KoaddnumeHT aHomanbHocTn o 1,3-1,5
“ Aaxe Bbiwe) [1-5, 10, 13, 14, 15, 17-20]. U3-3a no-
BbILWEHHON BUTYMUHO3HOCTIN OTIOKEHWA CBUTHI B NPO-
AYKTUBHbIX Y4aCTKaX XapaKTepu3yoTCA NOBbILLEHHbIMIK
Kaxkylwmmuca conpotusnenunamum (KC) [1-5, 10, 14, 19].
O4eBnAHO, 4TO ANA coxpaHeHusa oBpasyroLWmUXCca B Ou-
TYMUHO3HbIX OTNIOXEHUAX 3anexken YB (na ewwe v ¢ aHo-
MasIbHO BbICOKUMMU P ) HEOBXOAUMO, YTOBbI OHU Bbink
HaAEeXHO U30/1MPOBaHbI OT 6MKALLNX NPOHULLAEMbIX
FOPU30OHTOB, NMPUYEM KaK CBEpXY, Tak W CHU3y [1, 3, 5,
8, 10, 13, 14, 18, 19]. 13 06wWmx cOOBParkeHU MOXKHO
TaK!Ke AO0MyCTUTb, YTO YeM HONbLLE MOLLHOCTb CBUTE:
1 Bbllle KOHUeHTpauusa B Heit OB, Tem 6bonee oHa nep-
CNEeKTUBHa NpPU NPOoYMX PaBHbIX ycaosuax [1, 3—7, 10,
13, 14, 17-19]. HakoHeL,, Yem 6onbLIE reHEPUPOBaHD
eto YB B TOM UM MIHOM MecTe, TEM BbllLe ee nepcnex-
TUBbI Ha 3TKX y4acTkax [4-6, 10, 13, 18, 19].

Cneayet OTMeTUTb, YTO HEKOTOPble KpUTepum
B3aMMOCBA3aHbl. [leMCTBUTeNbHO, MOBbiWeHHble T
BbI3bIBAKOT YCUNEHHYIO HedTereHepaumio, a 3Hayur,
pocT P, BbITECHEHWE MOPOBOI BOAbI 1 3aN0NHEHME OC-
BO6CAMBLUErOCA NPOCTPaHCTBA BUTYMamu U YB u, Kax
cneacTeue, ygenndeHne sHaveHmin KC. Takum obpasom,
NPY NPOYUX PaBHbIX YCNOBUAX AONKHAE HabAoaaTbes
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NpPOCTPaHCTBEHHAA B3aMMOCBA3b MOBbIWEHHbIX T,
CaHOMasIbHO BbICOKMMM P, NOBBILWEHHbIMU 3H2'HEHU-
amun KC n yaenbHol reHepaunun YB [4, 6, 10, 13, 14, 19].

C cogeprkaHnem OB B cocTaBe CBUTHI BCe He TaK
npocTo. C 0AHOM CTOPOHbI, BbICOKOE €r0 CoAgpiKaHue
ABNIAETCA NOMOKUTENbHBIM MPU3HAKOM, HO, C APYroi
CTOPOHbI, B MeCTax C aHOMaNbHO BbICOKMMMU 3HAYEHU-
amun T npoucxoamna ycuneHHas reHepauuma YB 3a cuet
mucxoaHoro OB. MMostomy y4acTK C aHOMaNbHO BbICO-
UMW 3HaYeHUAMU T, XapaKTepusyoTca CPaBHUTENbHO
HM3KMMK KOHLUEHTpaumnammn OB 3a cyeT ero npeobpaso-
saHuA 3aecb B YB [7, 13].

AHanu3 U3MeHeHUA TONLWNHbI Baske HOBCKOM CBU-
7ol B Npeagenax 3anagHo-Cnbupckoi HedpTerasoHOCHO MU
TPOBMHLMW MOKasan, YTO eC/NM NPUHATbL B KadyecTse
TDaHWYHOTO ee 3HayeHua 20 m [4, 14, 18, 19], To oc-
=0BHasA NJowaab ee pacnpoCcTpaHeHUA NepcnexkTuBHa
70 3TOMY NPU3HAKY, 38 UCKAOYEHNEM HECKONIbKUX N0~
#3/1bHbIX YYaCTKOB B LLEHTPaNbHOW U CEBEPHOM YacTax
CypryTcKoro cBoAa, HOXKHOW U CeBepHOI yacTei HuxK-
HEBapPTOBCKOro CBOAQ, @ TAKXKE B LLEHTPaNbHOMN, HOXKHOM
M Oro-BOCTOYHOM YacTax 3anagHo-CubupcKkon NanTbl
{pvc. 1, a). OTM y4yacTKM, BEPOATHO, KaKoe-TO Bpemsa
55111 OCTPOBAMM B BOIKCKOM MOPE, 1 NOTOMY Ha HUX
TOr4a He OT/1Iaranmchb ocaaku 6aXKeHOBCKOW CBUTLI.

B kauecTBe KpuUTUYECKOM KoHLUEeHTpauun OB B cBu-
Te 6oNbWKHCTBO UccneaoBaTenei npuHumatot 10 %
w Bbiwe [1, 3, 5, 6, 10, 13, 18, 19]. CnepoBaTtenbHoO,
=2 bonbwent yactn 3anagHo-Cubupckon nantbl (3CMN)
cogepaHue OB npeBbllWwaeT NPUHATYIO B KayecTse
XDUTUYECKOM BENMYMHY (cm. puc. 1, 6). UckntoueHrem
2B8/1AI0TCA rNaBHbIM 06pa3om nepudepuiiHbie 1 cesep-
=ble vactu 3Cl1, rae KoHueHTpauua OB B cBUTE HeBbI-
COKaA n3-3a pasbaBneHUa TeppUreHHbIMKU 0CagKamu,
TOCTYNaBWMMKN B BOJIKCKOE MOPE C OKPY»KaloLero
270 KOHTUHEHTa. Kpome TOro, 3HaYUTeNIbHOE CHUNKe-
#ue KoHueHTpauwm OB B cocTase cBUTbI HabnogaeTca
8 Npeaenax BbICOKOTEMMNEPaTypPHbIX y4acTkos Canbim-
CKOro MecTopOXKAEHUSA, FAE, KaK yiKe OTMeYanoch, Npo-
MCXOAMNA UHTEHCUBHAA reHepauua YB 3a cyeT Tepmo-
aecTpykumn ucxoaHoro OB [6, 7].

JlocTaTo4HO HaAeHO MpocnexKusaeTcs no nao-
waan T, (cm. puc. 1, B). Ecnm B Ka4ecTBe KpUTUYECKOM
sennymnHbl T, npuHats 100 °C m Bbiwe [1, 3-5, 10, 13,
14,18, 19], To nnowanb NePCnekTUBHbIX Y4aCTKOB, Bbl-
Ae/IleHHbIX N0 3TOMY KPUTEPUIO, 3aMETHO YMEHbLLUTCS.
OcHoBHaA 4acTb TEPPUTOPUIA, OKOHTYPUBAEMbIX U30-
Tepmoti 100 °C, HaxoauTcs B 3anaHON U ceBEPHOM Ya-
cTax 3Cl. JlokanbHble yyacTku, B Npegenax Kotopbix T,
8 KpoB/e HaXkeHOBCKOM cBUTbI focTuraet 100 °C, pac-
MON0KEHbI B LLEHTPaNbHOM YacT HUKHEBAPTOBCKOro
£8043, ANIeKCaHAPOBCKOro Merasana, B CEBEpPHOM Ya-
ctv Mapabenbckoro merasana u Cesepo-BactoraHckom
merasane.

CreneHb W301AUMM OTNOXKEHUI BaseHOBCKOM
CBUTbI OT NOACTUAIOLMX U MEPEKPLIBAIOLLMX €€ NOPOA-
XKONIEKTOPOB TaKKe SBNAETCA BaXKHbIM MapameTpoMm.
BONbLIMHCTBO aBTOPOB, OCHOBLIBAACL Ha pe3ynbTaTax
TEOXMMWYECKUX UCCNefoBaHWM, MPUHUMAIOT KpUTuye-

CKYIO MOLLHOCTb MOACTUNAIOWUX WU NEepPeKpbliBAOLLMX
dntomaoynopos He meHee 10 m [1, 4, 10-14, 18, 19].

Mcxopa wn3 3Toro 3Ha4yeHuMsa, KadecTBO W30MA-
LMW OTNOMKEHWUN CBUTLI CBEPXY OT BAMMKAMLIUX K Helt
nec4yaHMKOB, MOXKHO OLEHUTb KaK BeCcbmMa HageHoe
(cm. puc. 1, r). TonwmHa Gaonaoynopos Ha HEKOTOPbIX
JIOKaNbHbIX y4acTKax He npesblwaeTr 5-10 m (B LeH-
TpanbHOW W ceBepHOM YacTax CypryTckoro ceoaa, ce-
BEPHOM NON0BUHE HUKHEBAPTOBCKOro cBOAA, Ha Anek-
caHApoBCKOM merasane, KaliMbICOBCKOM CBOAE U He-
KOTOPbIX APYrMX TeppuTopuAx). Hepeako 3Tn y4acTku
TeppUTOPUANBHO COBMNAZAIOT C TEMU, B Mpeaenax KoTo-
pbIX OTMEeYaeTcAa YMEHbLUEHNE MOLWLHOCTU OTIOXKEHUIM
1 camom cBuTbl (cm. puc. 1, a, r).

CHM3y OTNOMeHUA HaXeHOBCKOW CBUTbLI U30IUPO-
BaHbl ropasfo xyxe, 4em ceepxy. Mo sToMmy KpuTepuio
MPaKTUYEeCKW BCA LIeHTPaibHaA U KOro-BOCTOYHANA YacTu
3anagHo-Cubupckei nauTbl apnatoTca becnepcnek-
TUBHBIMU (pUC. 2, a). /Il Ha HEKOTOPLIX SIOKaNbHbIX
y4acTKax 3HayeHus obcykaaemoro napameTpa Bbille
Kputndeckmnx 10 m: 0XKHaA YacTb ANeKCcaHApPOBCKOro
MeraBa/ia c npuaeratoLleit Yactbio KoNToropckoro me-
ranporuba U cesepHon Yactoblo CpeaHeBacioraHcKoro
MeraBasa, ceBepHas YacTb KaliMbICOBCKOTO CBOAa, HOXK-
HaA 4acTb BEpXHEAEMbHHCKOFO mMmeraBasia Co CMeXKHbl-
MU yyactkamu. OTmeyaeTca pag TeppuTopuii, Ha KoTo-
pbix Ba’keHOBCKaA CBMTa HEMoCpeAaCTBEHHO 3aneraeT
Ha BacCKraHCKMx necdyaHukax. Hanbonee KpynHbie no
naoWwaam pacnosnoxKeHbl B OMHOM U Or0-BOCTOUYHOM
yacTax 3CMN (BepxHeaemMbAHCKMIA merasan, Kaimbicos-
CKUI cBOA, C Npu/eralowmmy pantoHamMu U HOro-Boc-
TOYHaA 4YacTb HMKHEBaPTOBCKOIO CBOARA, LLeHTpanbHanA
YyacTb ANIeKCaHAPOBCKOrO MeraBana u Aanee Ha BOCTOK
BnaoTb Ao lMbab-KapamuHckoro merasana). Bea 3a-
nagHas, ceBepHaa v NpMOOPTOBaA YacTu NAUTLI Nep-
CMEKTUBHbI N0 3TOMY NPU3HaKy (cM. puc. 2, a). Mpaxuua
Mexay HafexHoM 1 cnabolt rmapoaMHammnyeckon nso-
NAUMEN OTNOKEHMI CBUTbI CHU3Y NPOTATMBaETCA B CYO-
MepUAMOHaNbHOM HanpasieHnuu BAOAb 3anagHoro no-
rpy»keHua CypryTcKkoro cBoga v COBMAZAEeT C rpaHuLen
pacnpoctpaHeHua naacta to,.

Kak y»ke oTtmevanocb, 3HayeHus KC cBUTbI onpe-
[LenaTcA raBHbiM 06pa3om BUTYMUHO3HOCTBIO U CO-
OepKaHuem ocTaTo4yHoM Boabl [3, 4, 10, 13, 14, 19].
Ecan conoctaBuTb KapTy-cxemy pacnpegeneHus KC
N codepxaHua b, B CBUTE, TO M30NUHUN COAEPIKAHUA
6utymongos 0,8-1,0 % B 0bLWMX YepTax NOBTOPAIOT
nsoombl 100-150 Om-m [4, 10]. Mo 3HadeHuam KC
MOMKHO [ia}Ke paHXUpOBaTb NOLWAAM NO CTENEHU UX
BUTYMWHO3HOCTH, @, CNef0BATENLHO, U MEPCNEeKTUBHO-
ctu [8]. B npeagenax nnowagen ¢ gokasaHHoW HedTe-
HOCHOCTbIO CBUTbI BennyuHa ee KC coctaBaser nopsaaka
200-250 Om'm u Bbiwe [3-5, 19]. Mo HaWwMm gaHHbIM
(1984 r.), Ha BoabluecanbiMCKOW rpynne mectopoxae-
HUIA OTMEYaEeTCA 3aKOHOMEPHOE YBeIMYEeHUEe 3HaUeHUI
KC (o1 250 go 500-1000 Om:-m) no mepe HapacTaHua
copepXaHua B Hert butymoumaos (ot 1,5 o 3,0 %).

M3meHeHue T,, NO KpoBae CBUTbLI B LENIOM TaK-
e HanoMuHaeT cxemy pacnpegeneHma 3HadveHuin KC.
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Tak, TemnepaTypHON aHOManumu Ha KpacHONEHUHCKOM
CBOAE COOTBETCTBYIOT NOBbILWEHHble 3Ha4yeHnA KC. Tep-
puTOpUA BoNbLUECcaNbIMCKOrO MECTOPOMKAEHNA OKOHTY-
pusaetca nsotepmoi 100 °C ¢ maKcUmanbHbIMKU 3HaYe-
Huamn KCu T, B paitoHe CanbIMCKOTO MECTOPOXAEHNA
(cm. puc. 1, B, 2, 6). Mo HalWMM AAHHbBIM, B cOCEAHEM
CypryTckom paiioHe 06nacTb HU3KUX 3HadeHuin KC (me-
Hee 200 Om-m) coBnagaet ¢ usotepmoit 80 °C.

YcTaHOBAEHME 33aBUCUMOCTU MEXKAY CTENeHbio
npespaleHua keporeHa B YB (Hadtugbl) u cospemeH-
HoW T, N03BONIUNO, UCNONb3YA CBEAEHUA O pacnpese-
nexnmn OB B cocTaBe cBUTDLI U T, NOCTPOUTL KapTy-cxe-
MY yAenbHol reHepauumn HadTUaoB (cm. puc. 2, ) [6].
Mcxooa “3 nonydeHHbIX AaHHbIX Hanbonee nepcnek-
TUBHbI (C MaKCMManbHbIMU 3HAYEHUAMMU YyAENbHOMN
reHepauum HadpTNAoB) 3anaaHble panoHbl 3CM. K mak-
CMMaNbHO NepPCneKkTUBHbIM MOXHO OTHecTn KpacHo-
NEHVHCKUI CBOA, M PAaCNONIOMKEHHbIE K BOCTOKY OT HEero
Hasbimckyto u lanaHOBCKy naowaau, 3anagHbiin
CKNOH CypryTcKkoro cBoAa, paoH bonbliecanbiMcKoro
MEeCTOPOXKAEHNA C NPUAEraloWuMmn TepPUTOPUAMM,
BkAtovana Cesepo-LembsaHcKoe (Ha tore), Mpuobcekoe,
MpupasnomHoe, panee Ha cesep — TOPTaCUHCKUIA NN~
LEH3MOHHbIA y4acToK, KambIHCKoe W, HaKoHeLl, Al-
MMMCKoe MEeCTOPOXKAEHMUA.

HaknapabliBasa Apyr Ha Apyra BCe NOyYeHHbIe Kap-
ThI-CX€MbI C YKa3aHHbIMWU PaHee KpUTEPUAMM, NoyHa-
€M CBOAHYIO NMPOrHO3HYI0 KapTy-CXEMY PErmoHaibHbIX
nepcnekTus HaxkeHoBCKoW CBUTHI (cm. puc. 2, r) [4, 10].

3emnu nepeoli Kamez2opuu, OTHECEHHbIe K Hau-
bonee nNepcneKkTUBHbLIM, XapaKTePU3YIOTCA MNONHbIM
COBMafeHMem B UX rPaHULAX BCEX CEMU KpUTEpUEB.
MpeanonaraeTca, Y4TO Ha 3TUX 3eMAAX U3 CKBAXKMH,
BCKPbIBLUMX BEPXHEIOPCKUE OTNOKEHUA, MOXKHO ByaeT
nonyuutsb Hanbonee BbiCOKOAEOUTHBIE NPUTOKK. B 06-
LMX YepTax 3emaun coBnagatoT ¢ bonbluecanbiMcKum
mecTtopoxkaeHuem [4, 10].

Ha 3emnax emopoli Kamezopuu 3Ha4eHUs XoTa
6bl 0A4HOro NapameTpa HUXKe KpUTUYEeCKnx. OHU OKpY-
XKaloT 3eM/IM NepBOM KaTeropum 1 NPOCTUPatOTCA B ce-
BEPHOM HanpaB/ieHWUW; KPOME TOrO, OHN PACMONOMKEHbI
B npegenax KpacHoneHuHckoro ceoga [4, 10]. Ha Hux
BO3MOXHO MNOSyYeHue cpegHenebuTbiXx NpUTOKOB U3
BEPXHEHPCKUX OTNIOKEHNN.

3emau mpemeoeli Kamezopuu — 3T0 NAOWAAN, HA
KOTOPbIX 3HAYEHWE ABYX KPUTEPUEB HUXKE KpUTUde-
CKMX. Kak npaBuio, oHU OKpyKatoT 3emaun 6onee Bbl-
COKOMW KaTeropmu nepcnekTMsHocTu. Cyas no pesynbra-
TaM UCMbITAHUIA CKBaXKWMH, BCKPbIBLLMX BEPXHEIOPCKME
OT/IOXEHWA, U3 HUX NONYYEHb! HU3KOAEOUTHbIE NPUTO-
K1 HedTU — He Bonee 3-5 m*/cyT [3, 10].

HakoHel, Ha 3emnax yemsepmoli Kamezopuu
KPUTUYECKUE 3HAYEHUA HUKE NPUHATBIX Y TPeX Nt0bbix
napameTpoB. 3TU 3eMAN Y3KOW MONOCKOW OKPYMKatoT
TeppuTopumn ¢ Honee BbICOKMMW KaTeropuammu nep-
CNEeKTUBHOCTU. ITO HeboNbLUME MO NAOWAAN YUACTKM,
PacnoNoXKeHHbIE B LEHTPaNbHOM, FOXKHOM 1 BOCTOYHOM
Yactax 3Cl, Hanbonee KpynHble — B TaHNOBCKOW meras-
naguHe 1 3anagHon YacTu HUMKHEeBapPTOBCKOro cBoAa
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M Ha ero norpyxeHuun. OKuaaembie NPUTOKU HedTw
34ecb, CKopee Bcero, He ByayT npesbiwaTth 1-2 m3/cyT.

OcTanbHble TEPPUTOPUMU OTHECEHbI K KaTeropuu
becrepcrnekmueHsix.

JlokanbHbI NporHo3 HedTerasoHOCHOCTH
6axkeHOBCKOM U abanaKckoii cBUT

OcyuecTBneHHbIM Bbille PerMoHaabHbIi NPOrHo3
HedTerasoHoCHOCTU 6aXKEHOBCKOW CBWUTbI MO3BO/IUA
BblAeNnTb B npegenax 3anagHo-CUBUPCKON NAUTbI
Hanbonee nepcrnekTUBHbIE y4acTKU, OAHAKO 3TO BO-
BCE He O3HayaeT, YTo, NPobYPMB CKBAXKMUHY B Nt06OM
MECTe TaKOro y4acTKa, Mbl rapaHTUPOBAHHO NOAYHYUM
NPUTOK HedTW. [leCTBUTENBHO, AaXe Ha camol Bbli-
COKOMEPCNEKTUBHON TEPPUTOPUU, K KOTOPOM OTHO-
cutca CanbiMCKOe MECTOPOXKAEHME, OKO0 NONOBUHBI
M3 BCEX CKBaXKMH, BCKPbIBLIMX BaXKEHOBCKYHO CBUTY,
«cyxue» unn manogebutHole. O4eBUAHO, YTO BbINOA-
HEeHHOro HaMW PerMoHaNbHOro NPOrHo3a nepcnexkTUs
HepTEHOCHOCTU CBUTbI HEAOCTATOYHO. B Npeaenax sbi-
AeNeHHbIX Ha PerMoHasbHOM YPOBHE NEPCNEKTUBHbIX
Y4acTKoB He0b6X0AMM NOKaNbHbI MPOrHO3 C YKa3aHu-
€M KOHKPEeTHbIX MECT 3a/10KeHUA Pa3BeaoyHbIX U/ unm
NMPOAYKTUBHBIX CKBaMKMH.

YT06bI pelwnTb 3Ty 3a4ady, cneayeT NnoHATb, Ka-
KMm 06pa3om B paccMaTpmBaeMmbixX OTNOKeHUAX Gop-
MUpyeTca Konnektop. Hamu Bbinn aeTanbHO U3yyeHs
BELUECTBEHHbIN COCTaB, TEKCTYPHO-CTPYKTYPHbIE OCO-
6eHHOCTU, KONNEKTOPCKMUE CBOMCTBA OCHOBHbLIX UTO-
NOMMYECKMX TUNOB BEPXHEIOPCKUX MOPOA, a TaKKe pe-
3ynbTaThl TMC 1 onpo60BaHMA BCKPbITLIX CKBaXKMHaMM
nHTepsanos [5, 6, 8, 13].

B nepsylo ouyepeab Hamu uccneaosBanucb 06-
paslbl, B KOTOPbIX MMENUCb MpPAMble NpuU3HaKku YB,
rnaBHbiM 06pasom KpemHucmele (CUANLMUTBI U Paamo-
NApUTbI) U Kap6oHamHele (U3BECTHAKU U A0OMUTLI)
pa3HOBUAHOCTH.

B obpasuax kpemHucmeIx Nopoa, U3 nNpoayKTue-
HbIX MHTepBanoB 6aXKEHOBCKOM CBUTbI YacTo Hab1toAz-
OTCA OTKPbITblE TPELMHbI, Ha MOBEPXHOCTU KOTOPbIX
MPUCYTCTBYIOT TOHKME MNIEHKM MeTamopdU30BaHHbIX

BUTYMOB U MHOTOYMCAIEHHbIE ME/IKME KPUCTANNbI INK-
reHeTUYeCKMX MUHEPANOB, UMEIOLWMX, Kak byaeT no- |

KasaHo panee,
(puc. 3, a, 6). B uHTepBanax KPEMHUCTbIX NOPOA, Cle-
OyeT pa3nnyaTtb ABe Pa3HOBUAHOCTU.

1. O6bI4HbIE  CuUAUYUMbI, BblAENEHHble ele
B 1935 . I U. TeogopoBMYEM, CIOMKEHHbIE MHOTOYMC-
JIEHHBIMW OYEHb MENKUMU NIOCKUMMU, H4aCTO IMH30BUA-

rmapoTepmanbHOE MNPOUCXOKAEHUE i

HbIMU KPEMHUCTBIMUN MUKPO3EPHUCTbIMU arperatamiu, :

KOTOpblE OKPYMEeHbl MUHUCTO-KEPOreHOBON MaCcCOW.
Ha cHMMKax NOAHOPa3MepHOro KepHa, MoAyYeHHbix
B ynbTpadmonetosom (YP) ceete, OHU HE NIOMUHECLK-
PYIOT, TaK KaK M3-3a HU3KOW MNOPUCTOCTM N OYEHb Ma-
NIEHbKUX pasMepoB BCE MNOPbl 3aN0AHEHbI OCTaTOYHOM

BoaoW (cm. puc. 3, e). Mo aaHHbIM AMP cnekTpome- |

TPUI: UX NOPUCTOCTb BCero 2—3 % (cm. puc. 3, 1).
2. Paduonapumel, HanpoTuns, 061a4ato0T 3aMeTHO
«nceBAOrpaHyNapHOM» NOPUCTOCTbIO (YacTo bonee 10—
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Topracuncknii 1Y

1000
== Cyanunr, Kn=2.7%

Puc. 3. doTorpadpun nonHopasmepHbix 06pasLOB KPEMHUCTOrO cocTasa (a—B), cnekTp AMP cunuumTa u paguonspura (r)
¥ CHUMKM P3M MUKpPOKaBEPHO3HbIX YHaCTKOB B PaAMONAPUTAX C MMKPOAPY3aMuK KBapua (4, e); oTnorkeHus HGaskeHOBCKOM
c8uTbl: Macauxoeckoe (a, 6), TopTacuHcKoe (B, r), BepxHecanbimckoe (a) u Mpuobekoe (e) mecTopoxaeHus (no [13] ¢ go-
52sn1eHnAMHM)

12 %) u BbIBatOT HacblleHbl YB, UTo noaTeepsKAaeTca  HEenpPOoHMLEaeMbIX CUAULUTOB CNOCOBHbI PUALTPOBATL
X NIoMUHecueHUMel B YO ceeTe. Obnaaasn HayanbHON  ruapoTepmanbHblie GAOMAbI, KOTOPble MNOCTENEHHO
(cegMMeHTOreHHOM) NOPUCTOCTHIO U NPOHULIAEMOCTBIO,  HACbILLAKTCA U NepechiliatoTca KpemHesemom. [pu
D24MONAPUTbI B OTAMYME OT 0ObIYHbIX MPAKTUYECKM  CHUMKEHWUM TEMNEPATYPbl U AaBAEHMA U3 HUX KPUCTaN-
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Puc. 4. ®otorpadum noNHopasmMepHbIX TPeLLMHOBATO-KaBepPHO3HbIX 06pa3LL0B KapbOHATHOO cocTaBa, CHATLIX B Genom (a, &
4) v ynetpadmnonetosom (6, , €) cBeTe, 0TOBPaHHLIX U3 BEPXHEIOPCKMX OTNOMKEHUN MECTOPOKAEHMIA: 3, 6 — YcTh-Banbikckoro:

B, r — CanbiMcKoro; 4, € = Coimopbsxckoro (rno [13])

JIM3YHOTCA NPeKpacHo OrpaHeHHble OTAeNbHbIE MUKPO-
KpUcTanabl KBapLa v ux arperatol (cm. puc. 3, 4, e).

Takum o6pa3om, B KPEMHUCTbIX Pa3HOBUAHOCTAX
NOpOA NPUCYTCTBYIOT [B€ OCHOBHbIE Pa3HOBMAHOCTM
NYCTOT — TPELMHHAA N MMKPONOPUCTasa U/UNn MUKPO-
KaBepHO3HaA.

KapboHamHbele nutonoruyeckne Tunbl nopog,
KOTOpble ABAAIOTCA KONNEKTOPaMU B BEPXHEPCKUX
OTNIOXKEHUAX, UMEIoLIMe NPAMbIe MPU3HAKU MNPUCYT-
cTBUA YB, BbIrAAAT ropas3go 6onee KpacuBo U Bbipa-
3UTENIbHO, YeM KpeMHUCTble, ocobeHHO B YO caeTe
(puc. 4). B HUX OTMEYAOTCA MHOTOUYUCNEHHbIE TPeLLM-
Hbl W KaBepHbl, MOKPbITbIe NAEHKaMM M KOPOYKaMMm
3NUTEHETUYECKUX KapOOHATHbIX MUHEpanos, codep-

HKaMX MUKPOBKIIOYEHUA KanenbHON HeDTU, UHTEH-
CUBHO NtoMUHecuupyowmmu B YO ceete. OueBmnaHo,
YTO B KapbOHATHbIX ANTOTMNAX, BXOAALIMX B COCTas
6axeHoBCKOI 1 abanakckoi cBUT, GopMUpyeTCa Tpe-
WMHOBATO-KaBePHO3HbIN TUM KOANEKTOPa, EMKOCTHbIE
1 GUNLTPALMOHHbBIE CBOMCTBA KOTOPOrO rOPasAo BbiLLe
Yyem  TPeuMHHO-MUKPOMOPUCTOro, BO3HUKAIOLIErD
B KPEMHMUCTbIX Pa3HOBUAHOCTAX.

B KauecTBe A0Ka3aTeNbCTB yyacTUA ruapoTep-
MasibHbIX PacTBOPOB B GOPMUPOBAHWMN IMUreHETH-
YECKUX KONNEKTOPOB B BEPXHEKPCKUX OTI0XKEHMAX
pPacc:1oTPMM MUHEpasibHble accoumaumnm, opmupyio-
LiMeca Ha NOBEPXHOCTU TPELLUH U KaBepPH B PacCMOT-
PEHHbIX KPEMHUCTbIX U KapBOHATHbIX TUMNax Nopoa,
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Puc. 5. doTtorpadmu noBepxHOCTEN TPELLMH U KaBEPH B KapboHaTax U CUIMLUTaX, OTOBPaHHbIX U3 OTNOMKEHMI Haske-
HOBCKOM W abanaKCKoM CBUT C aNUreHeTUYeCKUMU MUHEepanammu rmapoTepManbHOrO MPOUCXOMAEHUA: a — KPUCTaANbI
KBapL,a Ha NOBEPXHOCTU TPELLMHbI, MOKPbLITOW YEPHBIM METaMOPPU30BaHHbIM BUTYMOM; 6 — MUKPOAPY3bI KBapLa,
B — OTAe/IbHble KpucTansbl (kBapu, KB) u arperatol (Kanbumt Ku, 6aput Ba, gonomut 1) 8 KaBepHe; r — MHOro4YMc-
NeHHble arperaTbl KaONIMHUTA (OUKKUTA), HAacbIWeHHble HedTbH; 4 — MUKPOAPY3bl aHTUAPUTA; € — MHOTOYUCIEHHbIE
ONTUYECKMU OPUEHTUPOBaHHbIE KPUCTanbl 6apuTa Ha OKPEMHEHHOW M OCBETNEHHOW NOBEPXHOCTU TpelwuHbl (No

[13] c goBasneHUsMM)

B KapboHaTHbIX pa3HoBuaHocTaX (puc. 5), B Ko-
TOPbIX BCTPEYAOTCS AOCTAaTOYHO KPYMHble KaBepHbl
¥ TPELMHbI C PacKpbITOCTbIO 40 1 cm 1 Bonee, Tak e
¥3K U B KPEMHWCTbIX IMTOTMMAX, OTMEYaloTCca NaeH-
@ meTamopdPu3oBaHHOro BUTyma YepHOro LuBeTa

W MHOTOUYUCNEHHbIE MENKWe, peako bonee KpynHble
(no anvHHOM ocn Ao 1 cm) BEeNUKONENHO OrpaHeH-
Hble KPUCTaNNbl KBapLLa, a TaK:Ke NoAMMUHEPabHbIE
accoumalMmn KpUCTaNNoB KBapua, bapuTa, Kanbuuta
¥ f0NOMUTa. B HEKOTOPbLIX NOpax KPome KpUCTannos
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KBapL.a MMEKTCA MHOMQYMUCNEHHbIE arperaTbl «Kpyn-
HOKPUCTANIUYECKOTO» KAaONIMHNUTA (AMKKMTA), 3KeNToro
LBeTa U3-3a MPUCYTCTBYIOLEN Ha UX NOBEPXHOCTU Hed-
TW. HECMOTPA Ha TO YTO B BEPXHEIOPCKMX OTAOMKEHUAX
CyLLecTByeT BOCCTaHOBUTE/IbHAsA reOXMMUYECKan cpe-
Aa, Ha NOBEPXHOCTU TPELLNH HEePeaKO MPUCYTCTBYIOT
arperatbl MeNKOKPUCTaNNMYECKOro aHrmapura. 3To
CBUAETENbCTBYET O TOM, YTO MMAPOTEPMbI HE TO/bKO
obnafanu KMCAbIM COCTAaBOM, HO U COAEpPKaau B CBO-
EM LOLTARE KHEAOPSA. B pAne Cryaes HabmeaaeTeR
OKPEMHEeHMe NOBEPXHOCTU TPELMH, UX OCBETNEHME (3a
cyeT okucneHna OB, NpUCyTCTBOBABLLErO B UX COCTaBe)
1 06pa3oBaHNe MHOTOUUCAEHHDBIX MENKUX ONTUYECKN
OPUEHTUPOBaHHbLIX KpUCTannoB BapuTa Ha UX NOBEPX-
HocTu. MoABAeHMe KMCopPOo4a B COCTaBe rMapoTepm,
no AaHHbim B. . BratoBa (1985), o6bAcHAETCA Bbi-
AeNeHnem ero Hapsagy C ApYrMmu rasamm U3 npuno-
BEPXHOCTHbIX MHTPY3WU, NPOHUKAIOLWMX B KPOBE/bHYIO
4acTb [OHOPCKOro Komnaekca 3anagHo-Cubupckoi
NAUTHI.

Kpome paccMOTPEHHbIX Bblle KPEMHUCTbIX
1 KapboHaTHbIX TUNOB NOPOA, B KOTOPbLIX B pe3y/bTaTe
TEKTOHUYeCcKoro ApobneHnsa u nocneayrowemn rmapo-
TEPManbHOW NpopaboTKM dopmupytoTca BTOPUUHbIE
KONIEKTOPbI TPELLMHHO-MUKPOMNOPOBOro M TPELLMH-
HO-KaBepPHO3HOrO TMMOB, B COCTaBe BEPXHEIPCKUX OT-
NOXEHWN BCTpedeHbl U apyrue, 6onee 3K30TUHECKME
Tunbl. B paspese HEKOTOPbIX CKBasKWUH, BCKPbIBLLIUX
HaXeHOBCKyH CBUTY B npeaenax CanbIMCKOro MecTo-
poOXAeHWUA, manoaebuTHbIE NPUTOKM Bblav NONYYEHbI,
BO-MEPBbIX, U3 PAAUONAPUT-A0IOMUTOBOTIO C BbICOKMM
COAEpPHaHUEM WUXTUOAETPUTA MasOMOLLHOrO (0KoNo
30-35 cm) nnacra, a BO-BTOPLIX, M3 «NMMPUTOBOrO» MNa-
CTa MOLWHOCTLIO OKONO 1 M, cocToawero, no AaHHbIM
aBTOpa, NpenMyLLecTBeHHO U3 ppambonaanbHOro Nu-
puTa ¢ HebOoNbLWOW NPUMECHIO A0NOMMUTA, KanbLuTa
M KBapua. BTopuyHasa nopmucTocTs B nocaegHem naacre
(nocturatowian 15—17 %) BO3HWMKAA NpeMMYyLLECTBEHHO
BC/EACTBME BbllLleNa4MBaHNA rMapoTepmamm 60MbLLIO-
ro KOM4ecTBa UXTUOAETPUTA.

Ha ManbAHOBCKOW NnowWaam B 6aeHOBCKON CBU-
Te BCTPEeYeHbl MaNOMOLLHbIE HEDTEHACHILLEHHbIE NPo-
NNACTKK TONLLMHON BCEro No 2—3 cM, NpeacTaBieHHble
$oCchOpUTOBLIMM KONPOAUTAMM C NOPUCTOCTLIO OKONO
11 % [13].

Takum 06pa3om, OCHOBHbIE /IUTONOrUYECKUE
TUMbI NOPOA, B KOTOPbIX 06pasyeTca BTOPUUHAA em-
KOCTb, — 3TO KPEeMHWUCTbIE N KapboHaTHbIe pa3HOBUA-
HocTU. OBLWMM ANA HUX ABNAETCA, C OAHON CTOPOHDI,
AOCTATO4HO BbICOKaA NPOYHOCTb, @ C APYron — Xpyn-
KOCTb. Mo3TOMy NofA AeNCTBUEM TEKTOHMYECKUX CUA
OHM ApobATca, B HMUX 06pasyloTCa TpewmHbl (Kpem-
HUCTble nopoAbl) MMBO TpewmHbl U KasepHbl (kapbo-
HaTHble Pa3sHOBUAHOCTK). B oTANUME OT KPEMHUCTbIX
nopoa, cnabo pacTBOPUMbLIX B MAPOTEPMANbHbIX
bnongax, B KapbOHATHbIX BCAEACTBME UX BbICOKOWM
PacTBOPUMOCTU B KUCABIX FMAPOTEPMAX, KpOMe Tpe-
WMHHbIX QOPMUPYIOTCA TaKKE M KaBEPHO3HbIe eMKO-
ctn [10-13], a 6rarogapa 40CTaTOMHO BbICOKOM NPOY-

HOCTW BTOPUYHAA €MKOCTb B 3HAYMTENbHOW CTeneHu
coxpaHAaeTcs.

MocKoNbKy MepBOHa4YaNbHO (40 TEKTOHOrMApPo-
TePMasibHOro BO34eNCTBUA) paccmaTpuBaemble TN
nopog, He 6bINU KONNEKTOPAaMM, Mbl Ha3Bau UX MOTeH-
LManbHO NPOAyKTUBHbIMKU Nopogamu, uam MMM [9-13L

Bnaropgapsa cneuudpuueckum neTpopusmnyeckum
CBOWCTBaM KpPeMHMCTble U KapboHaTHblE Pa3HOBUA-
HOCTW NOpOoJA, B BEPXHEIOPCKOM pa3spese Nerko Bbiae-
SRAGTER Pazmtanstvt MeTggantt THC (KT MK, AX,
B page cayyaes bK v gp.). Mo faHHbIM MHTEPBaNbHbIX
UCMbITaHWIA, BKNtOYAA [eBUTOMETPUIO, NOTOKOMETPHIO,
BbICOKOTOMHYIO TEPMOMETPUIO U AP., NPUTOKK, NONY-
YaeMble U3 BEPXHEIOPCKUX OTNOMKEHWI, COBMaAarT
C MeCTOMNO/IOXKEHNAMMN ITUX NNACTOB (puc. 6). Takum
06pa3om, NPOMBbICNOBbIE UCMLITAHWA TaKKe NOATBEPH-

A3toT, 4TO NPOAYKTUBHbI B COCTaBe paccmaTpuBaeMbix

OTNOXEeHNN umeHHo M.

Mcxoaa U3 CKazaHHOro, MOXHO 3aKAHOUUTb, YTO
NOKaNbHbIA NPOrHO3 HedTEra30HOCHOCTM BEPXHEop-
CKMX OTNIOMKEHNI COCTOUT M3 pELUeHUs ABYX 3a[a4.
MepBan 3afa4a cBsA3aHa C BblaeneHuem B pa3pese
MMM, B KOTOpbIX GOPMUPYIOTCA BTOPUUHDBIE KONNEK-
TOPbI TPELULMHHOTO U TPELMHHO-KaBepHO3HOro TMNOS,
onpeaeneHmn NXx CcyMmapHOM MOLLHOCTM U NAOLLAA-
HOI pacnpoOCTPaHEHHOCTU. ITa 3ajaya, Kak Mbl yxe
nokasanu, pellaeTca AOCTAaTOYHO NPOCTO C NOMOLLbID
AaHHbIXx TUC [8-13]. Bropaa 3agjauya 3akntoyaetcs
B BbIAENEHUN YYaCTKOB, B NpeAesiaX KoTopbIX Mpou-
30WWAKM TEKTOHUYecKoe apobnexue MMM u npopabor-
Ka uX rugpotepmansHbimu paongamu. 3ta 3agaya
ropasfo CNoXKHee, U ANA ee pelleHns npeanaraerTcs
OpUrnHanbHaa MeTOAMKA, OCHOBAHHAsA Ha KOMMAeK-
CUPOBaHNUN [AHHbIX CEACMOPa3BEAKN U PE3Y/IbTATOS
TEKTOHODU3UYECKOTO MOAENNPOBaHMSA, KOTOPbIE NPO-
BOAATCA B ABYMEPHbIX U TPEXmMepPHbIX MOANDUKE Liuax
[8-13].

CyTb METOAMKM — PpU3nYecKkoe MOLENMPOBaHMe
NpPOLLeCCOB, MPOUCXOAALLUX B OCaAKe NOA AehCTBUEM
PacTyLWMX aHTUKAUHaNbHbIX 610K0B, dopMa 1 pasme-
Pbl KOTOPbIX BbIOMpPAOTCA Ha OCHOBE aHanu3a celic-
MUWYECKUX PA3PE30B MO OTPaXKaloLLEMY FOPU3OHTY A
(pwc. 7, a). iBymepHOe TeKTOHOPM3NYECKOE MoaeNK-
POBaHWE OCYLLECTBAACTCA C NPUMEHEHUEM [,BYX METO-
B[,0B: ONTUKO-NONAPU3ALUOHHOIO U TEKTOHOCEAUMEH-
TaumoHHoro [8-13]. B nepsom meTode UCNob3yeTcs
CNocobHOCTb ONTUYECKM aKTUBHbLIX BelecTs (Hamu
MCNONb30BANCA KENATUH PA3NUYHbBIX KOHLEHTpaLuiA)
OKpalnBaTbCA B NONAPUIOBAHHOM CBETE NPU BO3HUK-
HOBEHWM B HUX HaMpAXeHUn nog AencTeMem npuo-
HEHHbIX CUN, GOPMUPYA N3OXPOMATUYECKYH KapTHUHY
HanpaxeHui (cm. puc. 7, 6). Pacwmndposbisas nony-
YEHHYIO M30XPOMATUYECKYIO KapTUHY U pacnonoxe-
HWE U30KAUH (Y4epHble NIMHWUM Ha CHUMKE Moaenw),
MOHO OnpenennTb BENUYUHY KacaTeNbHbIX Hanps-
EHWUN, BO3HUKAIOLLMX B MOAENMN NOA, AecTBUEM BO3-
AObl-AAOWMXCA U3 «PYHAAMEHTA» NOAHATUIN U OpUeH-
Taumnio TpeLmH, 06pasytoLLmxcsa B Heil. M3 nonydeHHbIx
[AaHHbBIX MOXHO cAenaTh BbIBOA, YTO Haj, BEPLUMHAMK
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Puc. 6. Mpumep BblaeNeHNUA NOTEHUMANbHO NPOAYKTUBHbIX MIACTOB B COCTaBE OT/IOMEHUN BaxKeHOBCKOMN 1 abanaKCcKoM CBUT
no aanHbim TUC, Hasbimckasa naowaap, cke. 3000-P (no [12])

3HTUKAMHANbHbIX NOAHATUIA B MMM obpasyloTca Tpe-  MOAEWCTBYIOT» APYr C APYrom, TO B NPOCTPaHCTBE
WWHbI OTPbIBA NPEMMYLLECTBEHHO CYDBEPTUKANbHOM  MEXAYy HUMMK TpelMHbl npuobpeTatoT cHadYana Ha-
opueHTaunn. Ecam NoAHATU HECKONbKO M OHM «B3an-  KJAOHHOE (B 061aCTU MX KpblibeB), a 3aTem cybropu-
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Puc. 7. [isymepHoe TeKTOHOGU3UYECKOE MOAEIMPOBaHME Ha OCHOBE PE3y/NbTaTOB CeMCMOpasBeaKu: a — 6a3oBbIii ceficmo-
BPeMeHHo# pa3pes, BbiI6paHHbIN A7 MOAENMPOBAHWUA ONTUKO-NONAPU3ALMOHHBLIM (6, B) M TEKTOHOCEAMMEHTALMOHHbIM

(r—e) metogamu (no [13] c u3meHeHUAMM)

30HTa/IbHOe HanpaBneHue (B6AU3U OCHOBaHWUS aHTU-
KAUHanbHbIX 6/10K0B). B MeK6104HOM NpocTpaHCcTBe
bOopMUPYIOTCA KaK MUHUMYM fiBE U3OTPOMHbIE TOUKH,
B KOTOPbIX KacaTe/ibHble HanpaMKeHWs paBHbl HYAHO,
a HOpMaibHble OAMHAKOBbI BO BCEX HanpaB/eHUsX.
ST TOYKWM COOTBETCTBYIOT 06/ACTAM BCECTOPOHHEro
CXaThA, B KOTOPbIX UCXOA4HAA NOPUCTOCTb YMEHbLLaeT-
CA NoA AeWCcTBUEeM BCECTOPOHHEro AaBNeHUA. BTopbim
3ameyaTtesibHbIM CBOMCTBOM 3TUX TOYEK SIBAAETCA TO,
YTO NPU Nepexoae Yepes HMX B BEPTUKA/IbHOM Hanpas-
NEHUU OPUEHTALMA NPOrHO3MPYEMbIX TPELLUH MEHS-
eTcA ¢ cybBepTUKaNbHOM Ha CyBropmsoHTaNbHYIO UK
Haob0pOT (B 3aBUCMMOCTU OT HaNpPaBNEHUA ABMKEHUA
npu NpoxoXKaeHun Yepes 371 Touku) [8—13]. UHTepec-
HO, YTO 30Ha MOBbIWEHHbIX KacaTe/IbHbIX HANPAXKEHUN
WAW NPOrHO3HON TPELLMHOBATOCTM NO HanpaBAeHUo
BBEPX OT BeplwwWH O610KOB cHayana yBenuMumBaeTcs
B pasmepax, AO0CTUras Ha HEKOTOPOM PacCTOAHUM OT

UX BEPLIMH MaKCMMabHOW BENMYMHbI, @ 3aTEM BHOBb
ymeHbLiaeTcs (cm. puc. 7, B).

CeaMMEHTaLMOHHbIE MOAEAN He MO3BONAKT
npocneanTb N3MeHeHWEe HanpAKeHUM, BO3HUKAOLLMX
B OCaZlke, M NPOrHO3UPOBATb HaNpaBleHUe TPeLLuH,
bopMUPYIOLLMXCA BCNEACTBUE POCTA aHTUKANHANbHbIX
610K0B, 3aTO AalOT BO3MOXHOCTb UCCAeA0BaTh MeXa-
HW3M NepemelLeHNA 0CaAKOB U 06Pa30BaHUA TPeLLUH
B KOMMNETEHTHbIX NAacTax MoLenu, umutupytowmx MNnN
(cm. puc. 7, r—e). B cnyyasx, Korga pasmepsl M amnau-
TYAbl NOAHATMA ONOKOB O0CTAaTOMHO BEAMKMW, 30HbI
TPELWMNHOBATOCTH (PasynaoTHEHMA) NPOABAAIOTCA U Ha
MOBEPXHOCTU Moaenu (cm. BpesKy Ha puc. 7, a). Mocne
3aBepleHna aKcnepumeHTa, pasbupas nocnoinHo ce-
OAVMMEHTALMOHHYIO MOAENb, MOXHO NOCTPOUTL 3aBU-
CUMUCTU NNOTHOCTU TPELLUH U BENIMYUHbI TPELLMHHOM
«MOPUCTOCTU» OT PAa3MEPOB NOAHATUI, UX aMNAUTYAbI
n paccroanua MMM ot ux BepwnHbl [8—13].
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Puc. 8. TpexmepHOe TeKTOHOU3NYECKOE MOAEIMPOBAHME HA OCHOBE CTPYKTYPHOM KapThbl MO OTParKatoLLEMY FOPU3OH-
Ty A (a); uarotoBneHHan Ha ee OCHOBE MOAENb aHTUKAWHANLHOMO 6noKa (6); pacnpeaeneHue TPewWwwH B KOMNETEHTHbIX
CT0AX CEAMMEHTALMOHHON MOAEAM C YKa3aHHLIMMU Ha HUX HOMEPaMKU NO HAMNPaBAEHWIO CHWU3Y BBepX (B—a) U poTorpadus

TOBEPXHOCTU MOAE/IU MOC/Ie 3aBepLIeHNA MOAEIMPOBAHUA poCTa aHTUKAMHaM (e) (no [13])

Mony4yeHHble Ha OCHOBE MOAENMPOBAHMA PE3Y/b-
T2Tbl MO3BONAIOT C UCNONb30BAHMEM AaHHbIX CEACMO-
D33Be[KM NPOrHO3MPOBATL PACNONOXKEHMUE U NOWaab
TEPCMNEeKTUBHbIX 30H, B NpeAe/iax KOTOPbIX BO3MOXHO
TPUCYTCTBUE BTOPUYHbIX (TEKTOHOTEHHbIX) KOMIEKTO-
pos 8 111, BXxoAAWMX B COCTAB BEPXHEIOPCKUX OTN0-
HEeHUN.

MHTepecHble pe3ynbTaTbl NOMYYatOTCA U NPU MC-
N0Nb30BaHUN TPEXMEPHbIX CEAUMEHTALIMOHHbIX MoJe-
Mei, KOTopble NOArOTOB/EHbI Ha OCHOBE CTPYKTYPHbIX
¥3DPT, MOCTPOEHHbLIX MO OTPAXKAOLLEMY TOPU3OHTY A
HOHKPEeTHOro y4acTKa MecTopoxKaeHus (puc. 8, a). Mbi
=e MoxeM Habnloaatb (Kak B ABYMEPHbIX MOAENSAX)

nepemelleHe aHTUKAMHaNbHbIX 6/10KOB U Bbi3biBae-
Mble UX ABUKEHUEM CMELLLEHUA 0CaAKOB U ApobaeHue
KOoMMeTeHTHbIX naacTtos (MMMM), 3aTo nonyyaem 6onee
ajeKBaTHble pe3ysbTaTbhl pacnpeaeneHna TPeLWmH
8 MMM npu Ux npenapMpoBaHUK Nocae 3aBepLleHus
SKCMepuUMeHTa, Tak Kak dopma aHTUKAUHaNAbHbIX 6/10-
KOB MaKCMMa/IbHO COOTBETCTBYET peasibHOMY penbvedy
[OIOPCKOro KomMmnJiekca.

Pe3ynbTathl pa3bopku U npenapupoBaHUa Kom-
NeTeHTHbIX CnoeB, Hymepauus KOTOpPbIX BeAeTcA no
HanpasBAEeHUIO CHWU3Y BBEPX, AEMOHCTPUPYIOT 3aKOHO-
MepHOe U3MeHeHWe MAOTHOCTU U Mopdosiornu Tpe-
LwnH No mepe I"lpVI6ﬂM)KeHMﬂ K NMOBEPXHOCTKN mo4enu
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(cm. puc. 8, B—a). 30Ha pasynnoTHeHWA B paccmaTpuBa-
eMOiA MOAeIN AOCTUIIA ee NOBEPXHOCTU B BUAE Y3KUX
Y4acTKOB «Npocaakn» ocafkos. [1pu conocrasneHmnm
MOPPONIOrMM 3TUX YHaCTKOB Ha MOBEPXHOCTU TPEXMEp-
HO MoZenu ¢ TonorpaduUyecKkoi KapToit paccmaTtpu-
BaemMoro pavioHa OKa3asoCb, YTO 3T 30HbI NPOCAAKM
COBNaAaloT AUBO ¢ PacnONONKEHUEM PYCen peyHbiX
NPOTOK, NMBO C NONOXKEHUEM MENKMX 03ep, YTO 3a-
BWCUT OT HarnpasieHUA TeYeHUa peK, 06yCNoBAEHHOro
PEernoHanbHbIM HaKNOHOM MOBEPXHOCTU U3yyaemol
TEPPUTOPUM.

Mo paHHbIM 06PabOTKMN reOMeTPUYECKMX XapaKTe-
PUCTUK TPeLUMH, COOPMUPOBABLLUXCA B KOMMNETEHTHbIX
CNoAX TPEXMEPHOW CeANMEHTALLMOHHON MoAenu, no-
NyYeHbl HafeXHble 3aBUCUMOCTM, HanpUmep, TPeLLH-
HOM «MOPUCTOCTUY U NMHENHOMN NAOTHOCTU TPELLMH OT
PaccToAHMA A0 BEpLWWHbl aHTUKAMHANbHOro 6Ha0Ka
(puc. 9, a, 6).

Ha ocHoBe pe3ynbTaTos, NOAYYEHHbIX C TOMOLLBHO
ABYMEPHOro M TpEXMEPHOTO TEKTOHODU3UYECKOTO MO-
AENUPOBaHMA, BKAKOYAIOLLErO ONTUYECKUIA U CeaUMEH-
TaLMOHHbIA METOAbI, CTROUTCA MPOrHO3HaA KapTa-cxe-
Ma PacnonoXKeHMA 30H PA3INYHbIX KaTeropmin NpoayK-
TUBHOCTM BEPXHEIOPCKOro Komnaekca. KateropninHocTb
BblAE/IEHHbIX NepPCneKTUBHbIX Y4aCTKOB onpeaenaeTcs
BE/IMYNHOM UX NIOWAAN U NPOTrHO3UPYEMO NAOTHO-

a

CTbtO TPELLMH B UX npegenax (cm. puc. 9, B). HameueHs:
MecCTa pacnoNoXKEeHUA NPOEKTHbIX CKBAXUH.

Ob6cyxaeHne nonyyeHHbIX Pe3ynbTaToB

Ha ocHoBe pe3ynbTaTOB WCMAITAHUN UHTENRA-
na 3aneranna GaKeHOBCKOW CBUTbI, reodusnyeckux
N reOXMMWYECKUX UCCNEA0BaHUM, a TaKKe UCXOAA U3
06LWMX NOTUHECKUX NOCTPOEHUIA BbiN BbINOAHEH peruo-
HaNbHbIA NPOrHO3 ee He$TErasoHOCHOCTM B Npeaenax
3anapHom Cubupu. 1A 3Toro Ucnonb3osanca cneayio-
WM Habop KpUTEPUEB: MOLLHOCTb GayKeHOBCKOM CBU-

, CoaepxKaHune B Het OB, ToNWMHA NOACTMNAIOLLMUX
U NepeKkpbiBaloWmx cBUTY GAIOUA0YNOPOB, 3HaYEHUS
T, KCnynenbHoit HedTereHepaumm [4, 5, 10]. Mpose-
AeHHasA paboTa no3sonuna BblAeUTL Haubonee nep-
CNEKTUBHbIE YHaCTKM ANA MOUCKOB 3anexeit YB B 6uTy-
MWHO3HbIX OTNIOXeHUAX U anddepeHUMpoBaTb X nNo
cTeneHu nepcnektnsHocTu. OaHako 6es acHoro npea-
CTaBNEHUA O MexaHu3me GOPMUPOBAHUA KONNEKTO-
POB HEBO3MOXHO OCYLLECTBNATL IOKaNbHbIN NPOrHO3
B NpeAenax BblAeNeHHbIX NepCneKTUBHbIX TEPPUTOPUIA
C YKa3aHMem KOHKPETHbIX MECT ONA 3a/10eHna pas-
BEAOYHbIX M 3KCNNYaTALMOHHbIX CKBAXMH.

HakonneHHble NPOMbICNOBbLIE, reonoro-reodu-
3M4eckMe AaHHble (BKAKOYaA ceicMopasseaoyHble)
W pe3ynbTaThl AeTabHbIX IMTONOTO-NETPOPU3MYECKUX

s
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Puc. 9. Pesynbratbi 06paboTku TpexmMepHOM TEKTOHOCEANMEHTALMOHHON MOAEAM C NOCTPOEHHBIMU 3aBUCMMOCTAMM Tpe-
WMHOBATO «MOPMCTOCTI (a) U IMHERHOM NAOTHOCTH TPeLMH (6) OT PACCTOAHWA 40 BEPLMHBI NOAHATUA U NPUMEP CTPYK-
TYPHO-NPOTHO3HOM KapTbi-cxeMbl BOCTOYHO-MabAHOBCKOM NAOWAAW € BbIAENEHHBIMU Ha OCHOBE TEKTOHOGU3NYECKOTo
MOAENMPOBAHNA 30HaMM Pa3/IM4HbIX KAaTEropUi NEepPCreKTUBHOCTK M CymmapHoi molHocTv MNNM (8) (no [8 v 13]): 1 - Bbi-
COKONepCneKkTuBHble, 2—- NEPCNeKTUBHbLIE, 3- ManonepcnexkTnBHbIE, 4 — u3onaxumTel cymmapHoﬁ TONWMKMHbI NOTeHUWaibHO

NPOAYKTUBHbIX NAACTOB, M
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uccnefoBaHuUi NO3BONUAM OAHO3HAYHO A0Ka3aTh, YTO
KONNEKTOPbl B BEPXHEKPCKUX OTNOKEHWAX WMEoT
3NUreHeTMYecKoe npoucxoxaeHue, obycnoBneHHoe
TEKTOHOrUAPOTEPMAIbHbIMUM NpoLieccamu. Mcxoas us
3TOW Napagnrmbl Ha OCHOBE KOMM/IEKCUPOBAHWUA AaH-
HbIX CEMCMOpPa3BeKMU U Pe3yNbTaToB TeKTOHOdU3UYe-
CKOFO MOAENUPOBAHMA OCYLLECTBIAETCA NIOKabHbIN
NPOrHO3 nNepcnexkTnB HePpTerasoHOCHOCTU BEPXHEIOP-
CKUX OTIOXKEHUIN M HAMEYatoTCA MECTa PaCNoNOKeHUA
NPOEKTHbIX CKBaXUH [8—13]. CTeneHb ycnelHOCTH Bbl-
NONIHEHHbIX MPOTHO30B HEGTEHOCHOCTU BEPXHEIOPCKMX
OTNIOXKeHUI B npedenax 10 naowanen u Mectoposkae-
HWW, Ha KOTOPbIX OCYLLECTBAANOCh MOAENUPOBaHME,
u3meHsaeTca oT 63 (KambiHckoe mecTopoxaeHue) ao
100 % (Em-Erosckas naoluaab). TO 3aBUCUT F1aBHbIM
06pa3om OT Ka4ecTBa UCXOAHbIX CEACMUYECKUX U reo-
OU3NYECKUX AaHHbIX. UHTepecHo, YTo B Npeaenax rno-
cnefHel NAoWaaM OCb BbICOKOMEPCNEKTUBHOM 30HbI
cosnana c pycnom p. Em-EraH, koTopoe asnsaeTca HU-
YeM MHbIM, KaK Bblllealleil Ha MoBepXHOCTb 30HOM
pPasynnoTHeHWA, cChopMUPOBaBLLENCA Haa NOAHATUEM
OyHAameHTa.

A YyTO ABNAETCA ABUXKYLLEWN CUION, Bbi3biBaloOLLEN
POCT @HTUKIMHANbHbIX MOAHATUN, CONPOBOMKAALLUNA-
ca apobneHnem nopoa dyHAaAMEHTa M 0CaA0YHOro
4exsa, v 0TKyaa bepyTca ruapoTepmaibHble GArouabl,
2KTMBHO y4acTBYHOLLME KaK B GOPMUPOBAHNUN INUTEHE-
TUYECKUX KONINIEKTOPOB, TakK U B HedTereHepaLMoHHbIX
npoueccax?

ABTOpPOM BbIICHEHO crieayrolee. AHTUKAUHANb-
Hble NOAHATUSA, OTMEeYaloLMecs Ha CEMCMOBPEMEHHbIX
paspesax M HepeaKo MPOCNEKMBAKOULMECA B CAMbIX
BEPXHUX OTPaXKatoWmMx rOpU3cHTax (3To CBUAETENbCTBY-
eT 06 X CpaBHUTE/IbHO MONIOAOM MO Fe0N0TMYECKUM
MepKam BO3pacTe), BO3HUKAU B pe3y/braTe BO3Abi-
MaHuAa maHTuMHoro Belectea [10, 13]. MNoa Hanopom
NOAHMMAIOLLMXCA MaHTUMHbBIX MAcC NPOUCX0AMN0 APO-
BneHue nopoa pyHAaAMeEHTa, UX HaCTUYHOE NaB/eHUE;
BMeCTe C MaHTUNHbIM BELIEeCTBOM, KOTOpPOe Tenepb
yXKe npeactasnano coboin marmy, OCYLLECTBAANOCH
UX MPOHUKHOBEHUE NO GOPMUPYIOLLMUMCS TPeWMHaM
8 BEpPXHMe 4acTu dpyHAameHTa. Pe3ynbTaTtom Onuchbl-
8aeMblX MPOLLECCOB ABAANCA POCT AHTUKAUHANBbHbIX
NOAHATUI B Npeaenax 3TUX y4yacTKoB. B page cnyyaes
noAbemM Marmbl NPONCXOAMA, BEPOATHO, BNAOTbL 40 OC-
HOBaHMA 0CaA0YHOTO YEXNA, UTO NMPOABAANOCH B UHTEH-
CMBHOM OCBET/IEHUW OKPYIKAOLLMX U MEePEeKpbIBAOLLNX
MarmaTuyecKkue Tesa 0cagoUHbIX Mopoa,.

Bcneacteue cHUMKeHUA AaBneHMa oT marmaTtuye-
CKOM Macchl OTAENAIUCH NEePEerpeTbie BbICOKO3HTaNb-
nuiiHble GNoMAbI, KOTOPbIE NO BO3HUKLLUMM TPELMHAM
YCTPEMASANUCE BBEPX, NHTEHCUMBHO MporpeBas OKpy-
®atowme nopoabl GyHAAMEHTa M 0CaA04HOro Yexna.
B pesynbTate Npoucxoamaa Mmobuamnsauma pasanyHbix
TUNOB BOJ, NPUCYTCTBYIOLLMX B Mopoaax GyHAaMeHTa
¥ 0CafovyHOM yexne, n popmMMpPOBaIUCL TUAPOTEP-
ManbHble dnouabl.

MpoHMKas no 30Ham apobneHus A0 BepxHerop-
CKMX OT/IOXEHWUIN, OHWU BbI3bIBAZIM YCKOPEHHYIO UHTEH-

CUBHYIO reHepaumio YB B pesynbtaTe TEPMOKPEKUHra
OB, Bxogsawero B coctaB baxXeHOBCKOM CBUTbI. NosTomy
U popmMMpOBaAHUE KONNEKTOPOB B pacCMaTpUBaEMbIX
OTNIOXEeHUAX 3a cyeT ApobneHua (NpeumyLlecTBeH-
HO KpemHucTbix MMM) U YacTMYHOTO BblWENa4YMBaHMA
(8 ocHoBHOM KapboHaTHbIx MMM) 1 3anonHeHue nux YB
NPOUCXOANNO NPAKTUYECKU OAHOBPEMEeHHO. YYacTKu
C Hambonee BbICOKMMM 3HAYEHUAMM COBPEMEHHbIX
NNacTOBbIX TEMNEPATyp NO KPOBAE BEPXHEIOPCKUX OT-
NOXEHWI — 3TO TEPPUTOPUK, B Npeaenax KoTopbix Onu-
CbiBaeMble MPOLEcChbl NPOUCXOAMUIN COBCEM HEAABHO
M/MAK MarMaTUUYeckue Tena MakCMManbHo 61U3Ko
npubaAn3nAncb K ocagodHomy 4exny. [encTButens-
HO, Ha BbICOKOTEMMNEPATYPHbIX y4acTKaX, Hanpumep
B npegenax CanbiMCKOro MeCTOpOXAeHUA, oTmeua-
HOTCA TemnepaTypHble UHBEPCUK. MHbIMKM C0BamM, NO
MEepEe NOrpy:KeHUsa OTNOXKEHUIN BaXKeHOBCKOM CBUTbI OT
BEPLUMHBI JIEMNUHCKOrO NOAHATUA BAONb €r0 KPbINbEB,
C yBeAMYEeHUEM rAyOUHbI 3aneraHuna CBUTbI Habaoaa-
eTcA He BO3pacTaHue, a, HaobopoT, ymeHblueHue T, OT
120-128 o 90-95 °C [7]. Takoit peHOoMEH MOKHO 06B-
ACHUTb, ML AONYCTUB Y4aCTUE KOHBEKTUBHOMO Mexa-
HU3Ma Tenaonepesayn onUcaHHbIM cnocobom.

McxoaAa M3 cKazaHHOro ACHO, YTO BTOPUYHbIE KO-
nekTopsbl, obpasytouimeca B MMM Kak bakeHOBCKOMW, Tak
1 abanakcKom CBUT UMEIOT enHbIN (TEKTOHOrUAPOTEp-
ManbHbI) MexaHn3m 1 06pasyoTcs eaUHOBPEMEHHO.
Mo3tomy noponbl 06eux CBUT AOTMUYHO 06bEeaAUHUTL
B €OMHbIN NPOAYKTUBHbIA 06BbEKT — HaxeHo-abanak-
CKUI (BEpPXHEIOPCKUI) KOMIIIEKC, KOTOPbIM cneayet
pa3pabaTtbiBaTh coBMecTHO [13].

JloKanbHbIN NPOrHO3 MPOAYKTUBHLIX (TpeLnHo-
BaTbIX) 30H B paccMaTpMBaeMoOM BEPXHEIOPCKOM KOM-
naeKkce AaeT BO3MOXHOCTb pasmelliaTb aKCnayaTalm-
OHHble CKBaXKMHbI B Npeaenax NPoOrHo3HbiX 30H ONTU-
Ma/ibHbIM cnocobom, nossonaowmm paspabaTbiBaTbh
NPOrHO3MpPYyeMble 3a1eXnU egUHUYHBIMU CKBaXKMHaMM
(npu HenpemeHHOM yCNOBUM NPeaBapUTENbHON OLIEH-
KU UX peHTabenbHocTH).

Kpome Toro, pe3ynbTaTobl, NONYYEHHbIE HAa OCHOBE
OCYLUECTBAEHHOIO TEKTOHODU3NYECKOTO MOAENMPOBa-
HMWA, NO3BONAIOT NPOrHO3WMPOBATL HanpasneHue obpa-
sytowmxca 8 MMM TpelwmH, YTo Ypes3BbiHaliHO Ba¥HO
npu BypeHnn HaKNAOHHBIX U OCOBEHHO rOpPU3OHTaNb-
HbIX CKBa)XWH, @ TaKKe Npu naaHMpoOBaHWUM rmapopas-
pbIBa NaacTa, KOTOPbIM WNPOKO NCNONb3YETCA NPU pas-
pPaboTKe 3TUX OTNOMEHUI, HAaNPUMeEpP CNeLuanucTamm
OAO «CypryTHedTeras». B camom pene, TpeLmHbl,
obpasyiolimeca B pesyabrate NPUMeEHeHUs 3Toro Me-
ToAa, byayT coBnagath NO HanpaBAEHWUHD U ABAATLCA
NPOAOC/MIKEHUEM TPELLMH, KOTOPbIE 3a/10KEHbI CaMOW
npupoaok Noj AeCTBUEM TEKTOHUUECKUX HanpsKe-
HWIA, BO3HUKLUWX BCIEACTBME POCTa aHTUKAMHANbHbIX
noaHATUM.

B 3aknto4eHmne Heobxoaumo obpaTUTb BHUMaAHUE
Ha TOo, YTO ONWCbIBaeMble (TEKTOHOTUAPOTEPMANbHbIE)
npoueccbl POPMUPOBAHNA BTOPUYHbLIX KONNEKTOPOB
MPOTEKAIT 1 B 06bIYHbBIX TEPPUTEHHbIX (FPaHYIAPHbIX)
KONNEeKTOpax ocago4Horo yexna 3anagHo-Cubupckoro
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Hegpmezazoeas 2eonozus

6acceliHa. MPOCTO OHU He TaK 3ameTHbI, Kak B Gae-
HO-abanaKcKoM KomnNeKce, B KoTopom 6e3 ux yyacTus
Konnektopbl He obpasytoTca B npuHumne. O6blYHble
TEPPUreHHbIE KONNEKTOPbI UMEIOT COXPaHMBLUYIOCA
B TOM UM UHOW CTENEHW NEPBUYHYIO MEXTpaHynap-
HYIO EMKOCTb, MacKMpPYIOLLYHO y4acTue TeKTOHOrnapo-
TEPMa/bHbIX NPOLLECCOB B 06pa3oBaHNM 4ONOAHUTE N b-
HOM NYCTOTHOCTU. TeM He MeHee HaNOKEHHbIe Ha HMX
TEKTOHOrMAPOTEPMANbHbIE Npouecchl  GopmupytoT
BbICOKOMPOAYKTUBHbIE 30HbI, B KOTOPbIX OTMEYatoTCA
MHTEHCUBHbIE Npeobpa3oBaHUA 06/10MOYHbIX 3epeH,
BbIpakalolMeca B pacTBOPEHUN U NepeKpucTaninza-
umnmn (pereHepalm) 0610MOYHbBIX 3EPEH KBapLa, Bbi-
WeNa4YMBaHUM UM NOAHOM PacTBOPEHUM NAArMoKNa-
30BbIX 3€PEH C NocneayoLWnm 06pa3oBaHMEM XOPOLLO
OrPaHEHHbIX KPUCTANNOB INUrEHETUYECKOro anbbuTa.
M3 TMHACTBIX MUHEPaNnoB B TaKMX yyacTKax obpasy-
t0TCA MHOroYUCNEHHble «ByKneToBUAHbIE» arperatbl
KaonWHUTa (AMKKNTa), @ TaKKe peaKne KapboHaTHble
MWUHepansbl (6apuToKanbUWT, napusut, 6acTHesuT),
cynbdunabl (chaneput, xaNbKonuUpuT, raneHurt), cheH,
TOPUT-KODGUHUT U APYrUe MUHepanbl ABHO rmapoTep-
ManbHOro NPoOMCXoXAeHNA. OA4HAKO 3TO TeEMa YKe ANA
Apyroi nybaukaumu.
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