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TEKTOHOI'NHAPOTEPMAADBHBIE INPOLIECCHI
B IOPCKHX OTAOXEHHAX 3ANNAAHOW CUBHUPHU

M.10.3y6k0B (OOO «3anaaHo-Cubupckul reororudeckull ueHmp»)

MpuBeneHbl NPUMEpPbI AMUrEHETUYECKUX MUHEPAJIbHBIX aCCOLMaLUMM rTMAPOTEPMA/IBHOIO NMPOUCXOXKAEHUS B COCTABE IOPCKMX OTNIO-
>Kenui 3anagHo-Cubupckoro HedpTerazoHocHoro bacceiHa. PekoHCTpyMpoBaH MexaHW3M (HDOPMUPOBaHWUS BTOPUYHON MOPHUCTOCTU M
KOJIIEKTOPOB B IOPCKWX OCafKax, a TakyKe NoC/efoBaTe/IbHOCTb MTMAPOTEPMAIbBHOrO MUHEpPanoobpa3osaHus, HadTHaoreHesa u obpa-
30BaHusa YB-3anexen. [peanoxeH opuriHanbHbli cnocob NOUCKOB BTOPHUUHbIX KOIEKTOPOB TEKTOHOMMAPOTEPMA/IbHOrO NPOUCXOXKAE-
HWUSI Ha OCHOBE KOMMJIEKCUPOBAHWS AaHHbIX CEUCMOpPa3BeAKU U TEKTOHOPU3UYECKOrO MOLENUPOBAHMUS.

KnioueBble cnoBa: rugpoTepMasibHble oM Ibl; 3MUreHETUYECKME MUHEpasibl; BTOPUYHAs MOPUCTOCTb; LENPECCUOHHbIE 30HbI;
TepMo- 1M BapoaHOManuu; celicMopa3BeaKa; TeKTOHOMM3WKa; nporHo3 YB-sanexei.

MpuMepbl yyacTUs TEKTOHOTrMAPOTEPMasbHbIX MPO-
LeCCOB B (DOPMHMPOBAHUW BTOPHUHbLIX KOJIIEKTOPOB M
YB-3anexen B nopofax KpOBeSbHOM 4YacTW [LOIOPCKOro
KoMmniekca paccmoTpeHbl B pabotax [1, 2]. MNpu atom
ObISI0 NOKa3aHo, UTO 3TH MPOLLECChl 3a4acTylo MPOUCXOLH-
NW CPaBHWUTENbHO HeAaBHo (B MaclwTabax reosorMueckoro
BPEMEHH), BeposITHEE BCEro B KAMHO30€, BO3MOXHO, fake
B MO34HEM, UTO NOATBEPXKAAETCS TEM, UTO B ITUX ydacTKax
COXPaHWJIMCb W MOBbILWEHHbIE MIACTOBblE TeMNepaTypbl, U
OueHb BbICOKasi BTOPUYHAS MOPUCTOCTb, MPUUEM Ha 3HAUM-
TeNbHoOM rnybuHe, Kak, Hanpumep, Ha Cesepo-BapberaHckom
MEeCTOPO>KAEHUH, Tae Ha oTMeTKe okoso 3500 m ee 3Haue-
nue pnocturaet 30-35 % [2]. Cronb BbicOKas NOPUCTOCTb
BPSA, 1M CMOr/ia Bbl COXPaHWUTLCA Ha NPOTSKEHUU [IECATKOB,
a TeM Bonee CoOTeH MUIJIMOHOB NeT. TakyKe UMEIOTCS CBH-
LeTeNbCTBa TOro, YTO rMApoTepMasibHble (oUabl NPOHH-
Ka/iM B NOLOLIBEHHYIO YacTb IOPCKUX BaszasibHbiX OT/IOXKe-
HWI, POPMHPYS B HUX 30HbI «OTOENUBAHUSA» WIIK OCBeT/e-
HUS M OKpeMHeHus 3Tux nopog, [1, 2]. 1u asneHus (ocobeH-
HO «OTOeNMBaHWe») Haubosiee ApKO NPOABAANUCH B cnabo-
NPOHMLIAEMDbIX YFJIUCTbIX aPrUIIUTax, a YTO NPOUCXOLMIO C
6asanbHbiMKM U Bosiee MOIOAbIMU NPOHWULIAEMbIMH IOPCKH-
MW OT/IOXKEHUSIMU, NPEACTABJEHHbIMU MECYAHbIMU PasHo-
BUAHOCTSIMMU, KOrAa B HUX BHELPSIUCb rMAapoTEpPMasibHble
ctonabl, noka AetanbHO He M3ydeHo. [loaTomy HacTos-
Was ctaTbs NOCBALEHA UCCNENOBaHUIO UMEHHO 3TOro BO-
npoca, T.e. BAMSHUIO TEKTOHOMMAPOTEPMAsIbHLIX NpoLec-
COB Ha BeLLEeCTBEHHbIH COCTaB M KOJIJIEKTOPCKUE CBOWCTBA
IOPCKHX OT/IOXKEHUH, a TaKkKe cnocobam nNporHo3upoBaHus!
YYacCTKOB, B NPeAesiax KOTOPbIX 3TH NPOLECChl NPOTEKasU.

PE3YAbTATbI HCCAEAOBAHU

B paHHOM cTaTbe nop TEPMUHOM «BbICOKO3HTasbMUM-
Hble cp/Ilonabl» NOHUMAETCS BbiICOKOTEMMEPATYpHas (BeposT-
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Ho, >1000 °C) cmecb oTaensoWmMXcs OT MarMaTHYeckoro
Tesa rasoB W NapoB BO[bl, HAXOASLIMXCA B HaAKpWUTHUUe-
cKoM cocTtoaHuu. o Mepe UX OBWXKEHUA MO TPeLLUHaMm
BBEPX OHW B3aUMOJIENCTBYIOT C BMELLAOLIMMK WX nopoja-
MM, BOBJIEKasi B CBOW COCTaB B MEPBYIO ouyepefb NMOPOBYIO
BOJly, COLIEP>KaLLLYIOCS B HUX, BC/IEACTBUE YEro (hOPMUPYIOT-
cs rugpoTepMasbHble dtonabl. MocteneHHo Temneparypa
U AaBfieHUe 3TUX o/IIOUA0B YMEHbLIAIOTCS U, NPU AOCTHKE-
HUW KPUTUUECKOW TOUKM, D/IIOUA, Pa3fenseTca Ha UILKYo
U razoobpasHyio casbl. XXuakyio a3y bynem HasbieaTb
rMapoTepMasnbHbiM PacTBOPOM, razoobpasHylo — rasom
WK NapoM, Tak Kak B cocTase razoobpasHoi pasbl npeob-
nagaet sogsaHon nap. OgHako, NOCKOJ/IbKY Mbl HaBepHsIKa
He 3HaeM, B Kakoi hopMe NPUCYTCTBOBA/IM FMAPOTEPMasib-
Hble (p/IOMAbI B TE€X W/IM WHbIX paccMaTpuBaeMbiX gasnee
OT/NIOXeHHUAX, OyIeM UX YC/IOBHO Ha3blBaTb rMApOTEPMaib-
HbIMK chionaamu. [na obosHaueHus Bcex npoussoaHbix OB
(HedbTb, BUTYMbI, reTepocoeiMHeHus), ucnonbayeMm 06o6-
LLIeHHbIM TepMUH HadTuabl no B.H.Mypartosy (1954).

Mp# Npounx paBHbIX YC/IOBUAX, MaKCUMaslbHO MHTEH-
CUBHbIM WM3MEHEHWUAM Mo AeHCTBUEM rUAPOTEPMasbHbIX
hOMA0B, OTAENAIOWMXCSA OT MarMaTMUeCcKoro Tesia u Mo-
OUNU30BAHHbBIX UMM U3 OKPYXKAIOLLIMX MOPO/, NOPOBbIX BOJ,
noABepralTCs camble HWHUe (Ha3anbHble) OTNOXKEHMS,
3aneratowme Ha nopogax gpyHaameHta. UmeHHo 6asanb-
Hble OT/IOXEHWS NePBbIMU WUCMbITbIBAIOT BO3[EUCTBUE ITHUX
arpeccuBHbIX (OIIOMA0B.

Ecnu 6azasbHble OTNOXeHUA NpefcTaB/eHbl cnabonpo-
HULAEeMbIMK NOPOJAMM THNA (haHTIOMEePaToB UM OCafKa-
MM, B COCTaBE KOTOPbIX NPeobiafaloT rIMHUCTO-a/1eBPUTOBbIE
uactuubl 1 OB, To noa aedcTereM ruapoTepMasibHbiX dhitor-
[lOB MPOMUCXOOMT X OCBET/IeHUe W okpeMHeHue. CofiepykaHue
KBapua B 3TUx nopogax pocrturaet 80-85 %, a octanbHble
MUHepasibl NpPeacTaB/ieHbl KaoJIMHUTOM W/WKU OUKKUTOM
(10-12 %), rugpocnionoii (6-8 %) v cupeputom (4-6 %).




HARD-TO-EXTRACT AND NON-TRADITIONAL HYDROCARBON SOURCES

Mopopabl, cnoxeHHble NpakTUye-
CKW OOHWUM MEJIKOKPUCTa/IIMYECKUM
KBapLeM, MPUCYTCTBYIOT HE TOJIbKO B
GasanbHbiX OTNOXeHUsX. Takue no-
pofbl BCTpeyatloTcs B COCTaBe nacTa
100 (BepxHss opa) B npenenax Axta-
mapckoro v pubHoro mectopokae-
HUHW. B HUX oTMeuaroTCs MHOrouMc-
JIEHHbIe KaBepHbl U MNOJIOCTH, NOBEPX-
HOCTb KOTOPbIX MOKPbITa MPEKPaCcHO
OrpaHeHHbIMM KpWUCTa/laMu  KBapua
(puc. 1, A, B). OcHoBHas YacTb nop U
MUKPOMYCTOT ~3ajleueHa TeMHO-0y-
PbIM, MOUYTH YEPHbIM CU/IbHOMETaMOpP-
¢pu3oBaHHbIM BUTYMOM (cM. puc. 1, B,
B). Jlnwb B Haubonee KpynHbIX NycTo-
Tax MPUCYTCTBYET OTKPbITas €MKOCTb,
npokpacueLwascs ronybon unu Kpac-
How cmoson (cm. puc. 1, b, 7, /). B
paccmaTpuBaeMbIiX NOPOAaXx, YC/IOBHO
Ha3BaHHbIX aBTOPOM CTaTbW «MCEBLO-
KBapuuTamuy», WHOrAa MPUCYTCTBYIOT
yrneduuUpoBaHHbie OCTaTKW pPacTu-
TE/IbHOTO [eTpHUTa C COXPaHMBLUEWCS
KNETOUHOW  MWKPOCTPYKTYpour  (cm.
puc. 1, I, /), Ha KOTopbIX YacTo pac-
nonaraloTcs 3MUreHeTUYecKUe UYeTKo
orpaHeHHble KpUCTa//ibl KBapua (cm.
puc. 1, E). 3pecb e BcTpeyatoTcs
ncesgomMopdo3bl NUpMUTa Mo pacTu-
Te/IbHbIM OCTaTKaM.

Ecnu topckue oTnoxkenus npepn-
CTaBJieHbl fOCTATOYHO BbICOKOMPOHMU-
LLaeMbIMH, HanpuMep MnecyaHbiMH, OT-
JIOXKEHUSIMU, TO BbICOKO3TasIbMU/Ib-
Hble honabl JIerko MNPOHWKalT B
HWX, CMELLIMBAIOTCA C MOPOBbIMU BO-
JaMu U JaloT Hayasio rMapoTepMalib-
HbIM oovpaMm. B atom cnyuae Ha-

Puc. 1. [ICEBJAOKBAPLIUTHI II/IACTA I0OB?

61100aeTCA MHTEHCUBHOE BblLLEaum-
BaHWE HEYCTOMUMBbLIX B 3TUX YCOBUSAX
06NOMKOB MWHEPaNnoB U Nopoj KWc-
JIbIMW TUAPOTEPMAsIbHBIMK  honaa-
mu (puc. 2). B nepsyto ouepenb pac-
TBOPSAOTCS TEMHOLBETHbIE MWUHEpaJsibl
W nnaruoknasbl. B Tom ciyyae, Korga 3epHa niarMoknasos
UMeIOT HEOQHOPOAHbIA COCTaB, HanpUMep, eC/in UX BHeLU-
HAs yacTb oboraleHa anbOUTOBbIM MUHANIOM, TO COXPaHsi-
eTca anbbutoBas obonouka, a LeHTpanbHas, bonee HGora-
Tas aHOPTUTOBbIM KOMMOHEHTOM, YaCTb UHTEHCHBHO BblLLE-
JlauMBaETCA U BO3HUKAET JONOJIHUTENbHASA (BTOPUYHASA) eM-
KOCTb, KOTOpas NpoKpaluueaeTtcs cMmosion (cm. puc. 2, A).
Ecnv 0BNOMKM niarMoknasoB WM LLENOYHbIX MNOJEBbIX
LINaTOB NPeACcTaBisAu cobol NPoAyKTbl pacnafa TBepAbIxX

O6paszett: A — nonHopa3MepHiit, b — ero yBesmyeHHbI pparmeHT, B, E — dotorpaduu
POM, I, A - dotorpacpmu nerporpadprueckix LangoB, MPOKpallieHHbIX cMo7toit: [ —
rony6oi, /] — kpacHou; MecTtopoxaenusi: A-I"— [ pubtoe, /I-E — Axtamapckoe; 31ech U
nanee apabckre LUndpbl — MecTa, ¢ KOTOPBIX TIO/YUeHbl 3/1eMeHTHbIe CTIeKTPbI, TpHBe-
[IeHHbIe PAAOM CO CHUMKaMH

pacTBOpoB (04Ha M3 KOTOPbIX MPUCYTCTBOBaNa B APYrok B
BUAE NepTUTOB) Ha ABe (hasbl, HANPUMep MaarMoKiasbl —
Ha Gonee OCHOBHble U Bosiee KUC/IbIE, @ LWEeoYHble — Ha
Kanuesylo (opToknas) v HaTpoBylo (anbbut), TO MeHee
ycToiumBas hasa BbillesadmBanach, a bonee ycronumsas —
coxpaHsnacb. B pesynbrare Takoro usbuparesbHoro pac-
TBOPEHHS HEYCTOWUMBbIX (ha3 BO3HWKA/M NMOpUCTble cybna-
pannesbHO OpPWEeHTUPOBaHHble «CKeneTHbie» obpa3osa-
HUSl, UMelolLUe B C/lyyae Bbllle/lauMBaHUsl aHOPTUTOBOW
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Puc. 7. CHUMKH P3M (A, B) H $OTOIrPAPHUH INMETPOIrPAPHYECKHX

II/IUPOB (B, I «CHOINOBHUAHBIX» 3EPEH CUAEPHUTA.
Y3BEKCKOE MECTOPO2KAEHME (BepxHsas 10pa)

LUeHTpaLMu B pacTBope KpemHesema
BMECTO LUE/IOYHbIX MOJIEBbIX LUINATOB
obpasyloTcs rugpocnioaa, a noaHee
(no mMepe ymeHblUueHUs TeMnepaTypbl
rMapoTepMasibHoOro cpatonaa) U cMeLla-
HOC/IOMHble obpa3oBaHus (cM. puc. 5,
B). TMoatoMy KaonWHWUT (BUKKWT) W
rMAPOC/IIOAA YacTO BCTPEUAIOTCS BMeC-
Te, XOTH, CYAs NO UX NPOCTPAHCTBEH-
HbIM B3aMMOOTHOLLEHUAM, TMAPOC/IIO-
na obpasyetca nos)e nepBbiX ABYX
MWHepanos.

CnegoM 3a 3MMreHeTUYeCKUMM
FMUHUCTbIMU MUHEpPanaMKU U3 TUOPO-
TepManbHoro ditouga BblLENAoTCA
KapboHaTbl, NpPeAcTaBleHHble TBEp-
IObIMK pacTBopaMu Ha ocHoBe Ca, Mg,
Fe, Mn ¢ npeobnagaHueM Ka/ibLMTO-
BOrO W CMIEPWUTOBOrO MWHAaNOB (CM.
puc. 6, B, I, 10, 5-E).

OaHWMKU U3 nocniedHUX KpucTas-
NU3yloTcs  cynbdpatbl, MNpPenCTaBieH-
Hbl€ yalle Bcero GapuToM U aHrUapH-
Tom (cm. puc. 9, 7, 10, /). 3a HUMH 13
OCTbIBalOLLErO rMapoTepManbHOro
donaa B HeBONbLIOM KOMYecTBe
BbIAENSAIOTCA pa3HoobpasHble Cy/b-
duabl, copeprkalive LeNblt KoMmn-
NEKC  Xa/IbKOMHUIBbHBIX — 3/1EMEHTOB
(Zn, Cu, Pb, Sn, Ni, Ag u Pd), a Tak-
Xe penkue docdatbl TUNa ronsuuTa
u mMoHauuta (cm. puc. 9, 4, £).

nepaTypHbid KaoJIMHUT MOMKET BbIAENATbCA MPaKTUUYECKH
OfHOBpPeMeHHO ¢ KanbuutoMm (cm. puc. 10, £).

Tem He MeHee oblas nocnegosaTeNbHOCTb Bblene-
HWUS MUHEpPasoB B LieIoM coxpaHseTcs. Ha nepsom aTane B
npoLecce KWUCAOTHOrO BbillenaynBaHusa cnabomuHepanu-
30BaHHbIM KWUC/IbIM FMAPOTEPMAIbHBIM (DIIOUAOM NPOMC-
XO[MT OKpPEMHEHWe NofBepraemMbix ero BO34eUCTBUIO oca-
JIOYHbIX MOPOJ, B pe3y/bTaTe Yero nepsas no BpeMeHu o6-
pa3oBaHWsi MUHepasibHasi accolMauus npeacrassieHa npak-
TUYECKH ofAHMM KBapueMm (cm. puc. 1, 3, A-b).

3atem no Mepe olienayMBaHus pacTBopa W Mnepechl-
LLEHWS ero aJtoMMHUEM BO3MOXHO obpa3oBaHuWe auacno-
pa, HO Takas CUTyauus BO3HWKaeT pefko. Yawie Bcneg 3a
obpazoBaHWeM ruapoTepManbHOro Keapua Habnopaercs
BblJe/ieHue OUKKUTA U KaonuHuTa (cM. puc. 3, A, b). Ecnu
NPOUCXOAMT AasibHelllee olyenauMBaHWe pacTBopa W ero
nepecbllleHHe LWeoYaMu W KPEMHEKWUC/IOTOW, TO BO3-
MOXHO (DOPMUPOBAHWE MOJIEBbIX LUNATOB, NMPeACTaB/eH-
HbIX Yallle BCero anbbWUTOM, ropasfo pexke — agynspom
(cm. puc. 2, B, 5, B, 6, A, b). B cnyyae 6onee HU3KOM KOH-
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Heckosbko 0COBHSIKOM — CTOMT
rMApoTepMasbHbIA MUPHUT, KOTOPbIM,
Cyas no Bcemy, MoeT oBpa3oBbiBaTbCs B LUMPOKOM WH-
TepBane P-7-ycnosuit. [lockosbKy B cocTaBe rugpotepma-
nbHOro ch/lomaa NocTosHHO npucyTcTeyeT Fe?™, To onpe-
LeNnsioWwmM (hakTopoM BO3HWUKHOBEHUSI MUPHUTA SIBNISIETCA
Ha/WuMe B pacTBope Cy/b(HA-UOHA, KOTOpbIKH crnocobeH
CBA3bIBaTb MUHWMaJibHble ero KosudyecTsa B popme FeS,.
KpoMme BocCTaHOBUTE/IbHBIX YCNOBUMIH HEODXOAMMO TaKXKe,
uTo6bl pH pacteopa 6bi10 okono 4 u Bbiwe [7].

MppoTepmanbHble iloUAbl, NPOHUKatoLWKUe B Op-
CKWE OT/IOXKEHMS!, aKTUBHO B3aUMOAEMCTBYIOT HE TOJIbKO C
UX MUHEpaJibHOM cocTasnsowen, Ho 1 ¢ OB, Bxoasawmm mx
cocrtas [5, 6, 8]. Bo-nepBbIx, NPUCYTCTBYIOLLUI B UX COCTa-
BE BOJOPOJ, FTMAPHUPYET paccesiHHOe U KOHLEHTPUPOBAHHOE
B BMAe yraucTbix npocnoes OB, Bbi3biBas obpasosaHue W3
Hero HacbllweHHbIx U 6onee nerkux YB. Bo-BTopbix, npouc-
XO[WT aKTUBHOE TEPMHUYECKOE BO3JENUCTBUE Ha Hero (npwu-
POAHbIM MUPON3), YTO MPUBOLMT K MHTEHCHBHOW reHepa-
umu um YB u 6utymos.

IKCNepUMEHTbI, BbINOJIHEHHbIE KOJINIEKTMBOM aBTopoB [8],
NoKasasiu, YTo U3 UCXOLHOro 0bpa3ua HaskeHOBCKOM CBHTbI,
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Puc. 9. CHHMKH P5M CY/TbdH/IOB (A-B), CY/TbATOB (I H $OCPATOB (1, E),
BCTPEYEHHBIX B HU2KHE- H CPEAHEIOPCKHX OT/I0XKEHHUAX

KPACHO/IEHHHCKOI'O MECTOPO2KAEHHUA

Memoabl NporHosa 30H
pacnpocmpaHeHuUs
BMOPUYHBLIX KOAAEKMOPOB
MEeKMOHOruUApomepMaAbHOro
NMPOUCX OKAEHUSI
B IOPCKUX OMAOMKEHUsIX

Cyas no npuBefeHHbIM hakTam,
BTOPHUUYHbIE KOJIIEKTOPbI TEKTOHOTMA-
pPOTEPMAsIbHOrO MPOUCXOXAEHUS LLUK-
POKO pacnpocTpaHeHbl B IOPCKHUX OT-
noskeHusix 3anagHo-Cubupckoro Hed-
TerazoHocHoro 6acceiHa, noatomy
BO3HMKaeT 3ajada Bblbopa cnocoba
MX MOWCKOB W MPOTrHO3WPOBAHMWS Tep-
pPUTOPHM, B Npefenax KOTOPbIX OHW
pacnpocTpaHeHbl.

[Ona 3Tux uenen MOXKHO WCMoOJib-
30BaTb MeTOA KOMMJIEKCUPOBaHUS
JaHHbIX CEMCMOpPAa3BEaKU U peaysibTa-
TOB TEKTOHO(PU3UUECKOTO MOLENHUPO-
BaHus. JTOT cnocob nporHosa feTa-
NbHO ONWcCaH B psae nybivkauui as-
TOopa CTaTbWM U €ro Kosjer, no3tomy
PaccMOTPHUM CyTb 3TOr0 MeTofa OUYeHb
Kpatko. [loMcKK BbICOKONPOAYKTUB-
HbIX Y4aCTKOB B IOPCKUX FPaHyIsipHbIX
KO/INEKTOpax, BO3HUKLIMX B pe3ysib-
TaTe BO3AEMCTBUS Ha HWUX TEKTOHO-
rMapoTepPMasbHbIX MPOLECCOB, OCY-
LLECTBASIOTCS C MOMOLLbIO TOTO >Ke
cnocoba KOMMEeKCUPOBaHWA pe3y/ib-
TaToOB CENCMOpPAa3BeAKHU U TEKTOHO(H-
3MYECKOro MOLEIMPOBaHHMS, KOTOPbIN

A — xansrkoruput, b — cdaneput, B — ranenur, I — 6apur, /1 — anatur (C TOMsLIMTOM 1

cuaeputoM), E — MOHaLIMT B MeTaMOP(H30BaHHOM GUTYMe

TO MPH BbICbIXaHWK NOPOBOM BOAbI NePBOHAYaNIbHO ChepH-
yeckue (B NNacToBbIX YC/NOBUAX) Kamnjiu TakoW HedpTh pac-
TEKaloTCA MO MOBEPXHOCTU MOPOBbIX MWHEPasioB B BUie
cBoeobpazHoro 6/IMHOBUAHOMO «MokKpbiBasia» (cMm. puc. 11, ).
Brio/siHe BO3MOXHO, YTO 3TW MUKPOKAM/IM OCTaTOYHOM HedTH
NpeacTasnsiM cobom B NNacToBbIX YCIOBUSX MULENbI Hed-
TAHOW 3MYJIbCUH, OPHUEHTUPOBOYHbIE Pa3Mepbl KOTOPbIX CO-
crasnsaor okono 10 mkm (cm. puc. 11, Z).

OueHb BakHO, UTO MOJL OEWCTBUEM FMAPOTEPMAJIbHBIX
hNIOUA0B B NPUCYTCTBUM HADTHUIOB, NPOUCXOAUT HeobpaTH-
Masi ruapoobr3aLms NOBEPXHOCTH MUHEPaSIbHbIX 3€PEH, UTO
npuaaeT UM CBOEoDpasHylo ceTuaTylo MUKPOTEKCTYPY «YCbl-
XaHus», 3a CYET XUMMUYECKM afcopOUpPOBaHHbIX HadTUAOB,
U3 KOTOPbIX B pe3y/ibTaTe BbICOKOTEMMNEPATYPHOrO BO3AENCT-
BUA YNOMAHYTbIX Bbille rmapoTepmMalibHbiX Cb}'IIOH,D,OB, 6bIJ1M
ynaneHbl Haubonee netyure KoMnoHeHTbl (cM. puc. 11, E).
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ucnosb3oBascs npu nporHose YB-3a-
nexker B GaXKEHOBCKOM M abanakcKok
cBuTtax [6, 9]. EAUHCTBEHHBIM CyLLecT-
BEHHbIM OT/IMUMEM SIBNISIETCS TO, UTO B
BEPXHEIOPCKMUX OT/IOXKEHUsIX oOpasyiolimecs B HUX KO-
JIEKTOPbI SBNSKOTCS MOJIHOCTbIO BTOPUYHBIMM, T.€. UX OO
MOMEHTa BO3LEMCTBUS Ha 3TU OT/IOXKEHUS HE CyLLeCTBOBa-
/10 TEKTOHOrMAPOTEPMASIbHBIX MPOLECCOB, a B NeCHaHO-a/IeB-
PUTOBbIX OT/IOXEHHUAX IOPCKOro BO3pacTa, y>Ke UMMesIMCb
UCXOLHble rpaHyfisipHble KOJIIEKTOPbI, NO3TOMY 3TU NpPO-
LeCcCbl NWLb Yayylanu MX UAbTPALUOHHO-EMKOCTHbIE
CBOWCTBa B OAHMX ydyacTkax (rae npoucxomguno apobne-
HWe, Pa3ynJoTHEHUE W BblleNauMBaHWE HEYCTOWUMBBIX
MUHEpaJsibHbIX 3epeH) UK, HaobopoT, yxyawanu (rae Ha-
61104aN0Ch UX YNIOTHEHWE W OT/IOKEHWE M3 FMApoTEpMa-
NbHbIX P/IIOMTOB, PACTBOPEHHbIX B HWUX MHHEpPasibHbIX
KOMMOHEHTOB).

Hanbonee BaskHyto M MOJHYIO MH(IOPMALMIO O CTPOe-
HWW KPOBAM (PyHLAMEHTA U OCALOYHOro Yexsa AaloT pe-
3y/ibTaTbl CEMCMOPA3BELKH, ONUPAsiChb HA KOTOPbIE MOXKHO




























