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10. A. Hoaeos

CTAHOBJIEHHWE TPAHUTHBIX MHTPY3HHM W OBPA30OBAHME
KAMEPHBIX MErMATHUTOB

[Tepemewenne MarMaTHYCCKHX MacC B BepXHHE 30HBI 3eMHOH KOpbI
Beerja CBA3aHO ¢ H3MEHEHHEM M YBeJHYEHHEM Pa3HHIbl B TepPMOJHHAMH-
HCCKHX MapaMerpax MeK1Yy TPaHHTHOH MarMol M BMeU[alOLIUMH NMOPOJaMH,
4TO CMoco6CTBYeT HHTeHCH(DHKAUMK Tema006MeHa H POCTY HANPAKEHHOCTH
TeMIepaTypHOro nods  BO BMeWAOWHX nopoiaax. [locae xpucTtanauzauuu
Goabuieil wacTH Marmpl HacTynaer ofliee OCTHIBAHHE BMEWAIOLIHX NMOPOA H
HHTPY3HBHOTO TCJ4d.

Taknm ob6pasoM, no oTHoucHHIO K oOulei TemmepaTypHOH 3BOJIONHY
3eMJIH MepeMeuleHHe MarMaTHYeCKHX Mace B TOJLLE 3eMHOH KOPbI ABJAETCA
Hapyuwesuem TEMTEPATYPHOTO 3BOMIOLUHOHHOIO paBHDBECHH H MoOxKeTr ObITh
pacileHeHO Kak KpynHas (AYKTyauus nepsoro MOPALKA, OTKJIOHSIOLIAN
Y4aCTOK 3€MHOH KOPbl OT 3BOJIOUHOHHOIO XOAa Pa3BHTHA. DTO — (VK-
TValHs BellecTBeHHAs W TepModHHaAMHyeckasa. Bea adbHelfimas ucTopus
Pa3BUTHA HHTPY3HH M MPHACHKAIIHX K Hell BMeLIaolHX IOpOJ] XapaKTepH-
3VCTCs npoleccaMm BbipaBHHBaHH A TEPMOILHHBMH'-IGCKOFI cb.rlymyaunu, H B
[CPBYIO OUEPedb TCMIEPATypbl, ¢ NOMOLWbIO TenaooGMeHa.

Ecan rosoputs 00 39BONIOIAN MAUMbl, BHEJPEHHOH B 3eMHVIO KOpY, /10
ce npespauledds B OCTHIBUIMHA W NPHINEIWHH B TeM/J0BOe PABHOBECHE C BMe-
WAOWHMH TTOPO1aMI MHTPY3HB, TO HeoOXOIHMO HMETb B BHLY, YTO 3TO
TOALKO Y3KOJAOKaAH30BaHHAadA 3BOJIOLHS camoi HHTPY3HH H BMeEILAalOUIHX
nopoi, HaXoAsuXcs B chepe ee AEACTBUA, KOTOPYIO MOKHO Ha3BaTb 3BO-
JIOULHEH CTaloBJICHMS.

Mexannyeckne nepeMelleHds MarMaTHYECKHX Mace pPe3Ko AKTHBHIH-
PVIOT IPYrue BHAbl 3HEPrHH  (TeMJOBYID H XHMHUCCKYI0) MO OTHOLIEHHIO K
BMCIIAIOIWHM NOpoiaM, paHHUM HHTPY3HBHBIM TesaaM M (urouzam, pa3Mme-
nicHHbIM B HHX. DBoeipasHuBanue mMarmMathueckoil QaykTyauuu jo oburero
cpeaHescMuoro (Goia 3IBONIOUHH  OCYILECTBJSETCH HE TONBKO Mo 3aKOHAM
HCYKJAOHHOM 3BOJIOLHH, HO K ueped (AYKTYallH BTOPOTro NOPSIZIKA, KOTOPbIE
CBfI3aHbl ¢ Temiohu3uueckHMH O0COOEHHOCTSIMH CTAHOBJIEHHS TPAHHTHBIX
IHTPY3HH.

BuyTpuuntpyausibie payKTyauHH CBA3aHbl NperKIe BCEro ¢ pa3BHTHEM
cBoBorHOTO 0ObeMa B mpollecce KOHTPAKIHOHHOTO CHATHA NPH OCTHIBAHUH
HHTPY3HH M BMELLAIOWHX 1Opo, nporperbix uutpyauel. [Ipouece xontpak-
IHOHHOTO CXKATHA WIITPY3Hil BeleT K oOpa3oBaHuio TpemMH. Pa3sutHe tpe-
IHHOBATOCTH B OCTHIBAIOUMX, HO J10CTATOYHO HArperbiX MOpojaXx CBsi3aHo,
Kak H B NPEABIAYILEM cJydae, ¢ aKTHBH3alHeH HHBIX BHAOB 3HeprHH (TemJo-
Boft n Xumuueckor), Taxkum obpasom, yBeauueHHe ob6bveMa MOJOCTH HAH
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TPEIHHBI, COlepsKallel pacTBop, He 1IPOCTOe MeXaHHuyeckoe 1eHCTBHE, PoJb
KOTOPOTO HCYEPNbIBACTCA NMPHOTKPbIBAHHEM KaHAJO0B 15 ABHMEHHs DaCTBO-
poB. Ypenuuenne ofbeMa B XPYINKHX TeJAaX OCYULECTBAAETCA OBBIYHO MTiO-
BEHHO, HO 3T0 O0BCTOATENLCTBO SABAAETCA  TOCTATOUHBIM, uToOBl CYHTATL
npotecc aJHabaTHUECKHM CO BCeMH BbITEKalOLIMMH OTCI01a MOC/CICTBHAMH,
HapylwamuHMH 3BOJIOIHIO TEMNEPATYP Pa3BHTHA JaBJIEHHIT, COCTaBa H KOH-
LleHTpalluii pacTBOPOB, T. €. IVIABHLIX NapaMeTpPOB Mmiepa.nogﬁpasonafmﬁ.

ITepBulit cayvali—BHeapeHUe HHTPY3HH H BTopcaﬁ CAyYal—CTadoBes e
HX ¢ Pa3BHTHEM NOP H TPEIHH Npeactansasnior coboit dayKTyauuu, passusa-
lounecs Ha obulem (ore sposouud. Takum 00pa3oM, 3BOJIOLHA HET Yepea
uenb Gaykryauuit (puc. 1).
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Prc. 1. 3pcaouns # Qaykryaunu temneparvpsl
I — cpenneseMHanm  TeMnepaTypuan SBOJIOWISH:
SEOTIOUNA CTAHOBRJICHHA HHTRYINH,;

OCTHIBAIOLIEH HHTPYIHW:

2 — MarMaTiuveckan (GAYKTYAuHn i
3 — daysvyannn  aguaGaTHuCCKOro PACHIHpeHR

ITockoabky B OCHOBY Hapywenus IBOMOLHI MOJ0MKCHA KpynHuasi mMexa-
HHUECKAs H TeMIeparypHas (JykTyauus B 3eMHOH Kope, BbisicHeHHe pac-
IIPELlCTEHHsT TCMIIePATYPbl M HANPSIKEHNH B WHTPYSHH U BO BMELLAIOLULX
MOPO1aX ABAACTCS MEpBOCTeneHHol 3a1aueid. [Tpouece renyoBoro peipasHi-

BAHHA M PACCACHIBANHA MEXaHWUCCKHX HAMPAKEHHI PAcCMOTPe 115 o6enx
(avKTyauni.

CTAHOBJIEHWE HHTPY3HH W PASBUTHE CBOBOJHOI0 OBBLEMA

HHTpy3ust, KOHTAaKTUPYST ¢ BMCIMAIOWMMHI NMOPOAAMH, BCTYNaeT ¢ HHMH
B Tenaoo6men. TIporpes BMELIAIOWHMX NOPO CONPSIAKEH € OCTHIBAHINEM HH-
TPY3u# 1 (opMHpOBaHHEM ee KOpPbI; OH PACCUHTAH MIOTHMH aBTOPAMH HA
OCHOBaHuH ypasHennit @ypoe. [Iporpes MoxkHO paccMaTpHBaTh Kak NpoABH-
AKeHHe 000/ U3 B3ATHIX H30TEPM B HANPaBJACHWH TCIJIOBOLO TMOTOKA 10
YCTAHOBJEHHST OTHOCHTEJIBHOTO TeMuepaTypHoro papHopecusn. [Tocae ToCTH-
/KCHHS TEMNICPATYPHOr0 PAaBHOBCCHS M CTAHOBJICHUA GOJiblIel wacTH HHTPY-
3WH HAYWHAETCA MPOUeCC OXJAAZKAEHHs HHTPY3HBA W BMCILAIOUMX NOPOL.

Hanpskennocts TemmepaTypHoro mods B mpouecce nporpesa Mopoi
H3IMEHACTCS M MOX<eT ObiTb OXAapaKTepPH30BaHA IPaJHEHTOM, KOTophiii Gyier
CYWIECTBCHHO OTAHYATBCA OT CpelHe3eMHOro rpaiuvedta. Jlast He6oablIux
ray6un (10 20 K4t) CpeTHE3CMHONH TeoTepMUUCCKIET IPAaIHeHT 06K H30-
Opaaercs npamolt ananei. B caywae Ganzoctn marmarmueckoro onara
CYILECTBYIOT PE3KHE OTKJIOHEHHS OT MPAMOJHHEIHON (POpMbl Fe0Tep MHUECKO-
ro rpaanenta. Tako# cayuait onucan K. H. @eunepom no nabmoienusy B
Heanoycronckom napke. Pacuerst T. C. Jlaspuura [19] nokasaaw, uTo
MarMaTuyecKHi ouar PHOJHTOBOTO COCTABA MOMKHO OMKHM1ATh YIKC Ha [ay-
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Oune 1100 y. HanpsmenHoers TemMneparypHoro noJs AAf TAKOH riayOHHBL
Gyier pe3ko BO3pacTaTh Mo Mepe NPUOJHXKEHHS K MarMaTHYeCKOMy odary,
a JMHHA, XapaKTepH3YIolasi 3Ty HalpsxKeHHOCTb, Oyaer napadodoi [4].

Ecan cpeasesemMHoil reotepmuyeckuii rpaauent (35 epadfkm) xapakre-
pH3YeT 3BOJIOIHOHHOE COCTOSIHHE 3eMHOH KOPbl, TO peaJibiblil MajeoreoTep-
MHUECKHI TPaJHEHT COOTBETCTBYET (AYKTYalluu, CBSI3AHHON C mMarmarduec-
KMM oyarom. B 1aHHOM cayuae JMHHH FeOTePMHUYECKMX T[PaJHEHTOB Pe3Ko
pa3auyaioTcs no (GpopMe H MOKa3blBAIOT PA3JHYHYIO HANPAKEHHOCTb IBOMIO--
WHOHHOTO H (PAYKTYaLHOHHOTO TEeMMepaTypHbIX noJel.

Coraacho pacueram A. M. Befinuka [4], HanpsKeHHOCTb TemnepaTyp-
HOro MoJisi MpH AeHCTBYIOUIEM HCTOYHMKE Tenja (Marma) pacter A0 Tex mnop,
noKka B Kakoi-To mepe He ¢OaNaHCHPYeTCA TEMAOOTTOK € TenJoNnpHTOKOM.
DTO COCTOSHHE MOXKHO Ha3BaThb COCTOSIHHEM BPEMEHHOro TemjiooOMeHHOro
paBHOBECHsl, ITO COOTBETCTBYET MAKCHMaJbHOMY MPOTrPeBy BMEILAIOLIHX
mopo1 W OylerT XapakTepH30BaTbCA BIOJHE ONPEIeJCHHbIM I1aJe0reoTepMHu-
yeCKHM rpajanentoM. Bee ocranbHble npoMexyTounbie caydau OyAyT HMeETb
CBOM COCTOSIHHSI HANPSAMEHHOCTH TeMIepaTyPHOro M0JiA M pas/iMuHbie reo-
TePMHYECKHE TpPaiHeHThl.

Takum 06pasomM, B npoLecce CTAHOBJIEHHS] TPAHHTHOH MHTPY3UH HalbJio-
11aeTCs «MMTPAllMs» PeajbHOro reoTepMuueckoro rpaauvenra (puc. 2). Hawme-
HeHHe peasibHOro reoTePMHYECKOro rpajHeHTa BO BPeMeHH OXapakTepHso-
sano M. H. T'oanesckum, I. C. Kpasuossim 1 B. M. Causko [10]. dasi noa-
HOW OLIHKH Pa3BHTHSA CBOBGOAHOro 061heMa, KOTOPbIH BO3HHKART MPH Mporpe-
BC’ BMELIAIOIHX TOPOJA, OCTBIBAHMH HHTPY3HH H COBMECTHOM OCThIBaHHH
HIITPY3MH H BMELIAIOUIMX MOPOJ, Jyulle HCIONb30BATh pealbHblii TeOTEePMH-
YeCKHil TPajHeHT, COOTBETCTBYIOLIMII MaKCHMaabHOMY NPOrpesy BMeLlaio-
HUHX NOPOL, nocJjae 4ero HPHTUK Tenmaa }’MEIIb'LI]aETCH H HauyHHaeTCcs 06].[109.‘
OXJIaXK/J1eHHe BMCILAIOUIMX NOPOT H HHTPY3HMH.
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Pue. 2. MMaseoreoTepMmiuueckuil rpafiedT NPy HarpeBaHWH BMeELLAIOUHX TNOPOA
(¢) M ocThIBAHMM HHTPY3WBA H BMellaouux nopox (6)

PASBUTHE NMOPHCTOCTH NPH HATPEBE BMEIMAKOUIHX NMOPOJ

HOCTETO'-[HD TOYHBI¢ JTaHHBIE I'IO.TI)"-[EHbI 006 H3MeHeHHH 061:3!\-’”-!0!‘0
pacimpenns MuHepanos. 3ta paboTa NpoBOAHIACH MHOTHMH HCCJE10BATE-
JAIMH, HO He AJf BceX MuHepasoB. H3ayueHue oObeMHOro pacliHpeHHs Jnd
ropHsix nopod He Besocb. 3. B. Jled cnpaBeAJuBO OTMeRaeT, 4TO NPH Harpe-
BaHHH MOPOMAbl 3epHa C HAaHGOJBLIHM TepPMHYECKHM pacUIHpeHHeM cnocob-
CTBYHOT BHAHMOMY H3MeHEHHIO JAJAHHbI Bcero obpasiia, co3fasas BHyTpPeHHHE
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Tpew bl H «nopbi». Takum o6pasoMm, 10, uro (pakTHUeCKH H3Mepsiercs,
ABJAETCSI CKOPEe YBENHYEHHEM MOPUCTOCTH, YeM MOAMHHHBIM TePMHYECKUM
pacClUIHpeHHEM. HubiMu CJA0BaMH, pe3yJbTaTHBHOE TCPpMHUYECKOE pacClIMpeHne
NOpoAbl ¢Jjgaraercsd H3 TePMHYUECKOro pacClinpehHsa  BXOIAALWLHX B ¢c cocran
MHHEPAJIOB H obbema nop, pHSBHBEi]CIHJ,E[‘OCH NnpH HarpesaHun o pPeE3yJAbTATE
3€pHHCTOCTH TIOPOAbLI H aHH3OTPONHHM MHHEPAJIOB.

B cBs3W ¢ TeM, uTO MOJYYHTb HaJeXKHble pPe3yJbTaThl N0 06beMHOMY
pacliMpednio (CKAaTHIO) TOPHBIX MOPoA HeBo3MOXHO, 3. B. Jlen pexomcH-
JAyeT JJIS HAXOXK/EHUS ONTUMANbHBIX HH(P AR CPCAHETO pacwiMpeHHs
nopoabl cnoco® TNpHBeAeHHA 3HaueHHH OOBEMHBIX paCUIMPEHHH FAaBHBIX
nopoaoo6pasyiolinX MHHEPaaoB K cpeanum Beanyunam. I[Ipn rakom pacuere
NMopoja NMPHHHMAETCs 3a KBA3HU3OTPOMHOE Tea0, H MOPHCTOCTb MPH paclluH-
peHHH H CXKAaTHH He YUHThIBAETCH. CpaBHHE&H pacyeTHblie B 3KCIEPHMEH-
TaJgbHble 3aMepbl 06beMa, MOXKHO ONPENeNHTb MOPHCTQCTh, KOTOPASA MOJY-
yaeTcsi MpPH Harpese MOPO/bL

Ha gunatomerpe GbliH H3MepeHbl BeJHYHHbl 0OBEMHOTO pacliHpeHHs
pasauuHbiX mopoa. Ha puc. 3 npuseiaedsl pacueTHble KpHBbIE A5t FPaHHTA,
lecyaHHka H H3BeCTHAKA B COMOCTABJEHHH C 3KCHepUMeNTalbHbIMH KPHBLI-
MH 06'beMHOTO pacHIMpeHust Aasi TeX ke mopod. Paxrop, KOTOPbIA npensr-
CTBOBAJ TOUHBIM H3MEpeHHAM 00BeMHOr0 pacIlHPeHHsi TOPHLIX MOPod, no-
3BOJIH/I OMpejae/uTh NOPHCTOCTb NMPH Harpesaiiu.

Hcxonss W3 pacueToB Mo 3akoHy ['yka, MOMKHO Ha#TH mpeiesibHoe
LCEeCTOPOHHEe jaBjeHHe, Bbille KOTOPOTO MOPHCTOCTb Boobule e pa3BHBa-
eTCH, TAK e, KaK H He NPOHCXOAHT TepMHyecKoro pacwmnpenus. Hcnoabso-
BaB cxemy pacuera, npeigoxennyto I1. M. Boponoseim [6], Mul noayunau
JaHHBIe, MOKA3LIBAIOMIKE, YTO st TpasuTa, Harperoro ot 20 1o 500°C, ua-
NnpsKeHHe, pa3BHBaeMoe pacuiMpsiouledicst nopodoi, pasno 2000 xe/cu®, a
ot 20 xo 600—700°C — 3000 xe/csu®. Ecan nepesectd 3TH uHdpbl Ha CTATH-
YecKyI0 Harpysky, COOTBETCTBYIOILYIO OnpejeqeHHbIM raybuiam, 1o MOKHO
cKkasaTb, uto HHxKe 10—12 xm TepMHUecKOe paCUIMPEHHE H NOPHCTOCTD
passuBaTecs He OyayT, a OyAyT TOJIBKO PAKOMJIATLCS HanpsikKenus.

[panHuTHbIE HHTPY3HH C XPYCTAJEHOCHBIMH H (DIIOOPHTOHOCHBIMH Ter-
matutamu A. H. T'uuabypr u [. I'. Poauonos B csoefi panneit paGore [8]
CBAI3BIBAIOT ¢ HeGOMbIIHMH Trayb6uHamu craHoBieHus (3 kM), a B Ooaee
nosaueit [9] — c ewe MeHbmuMH (1—1,5 Ka). YTOUHEHHYIO OLEHKY rayGHH-
HOCTH MOXKHO NOJYYHTb HCXOAS H3 3aMepoB TemnepaTyp H AaBjeHHil BO
BKJIIOYEHHAX, NMPO3KCTPaNoAHPOBAHHBIX HaAMe)KauumM obpasom.

Ecau NpHHATL BO BHHMAHKS JaBJeHHe, COOTBeTCTByiollee raybuie
3 kM, To oo Gymer paBHo 700—800 arm, YTO 3HAYHTENBHO MeHbIUE npe-
JlebHOTO OTPaHHYEHHsl A5l PA3BHTHS TMOPHCTOCTH H 0O0BEMHOrO TenJoBoro
pacmupenns (3000 arm). Cuaexosarensso, B NOA0BHLIX cayyasix HeOOXOMH-
MBIM YCJOBHEM st IPOrpeBa BMElAIoWKX MOPOA SIBJSETCS Pa3BHTHE MeX-
3epHOBON IOPHCTOCTH. ITO MOATBEPKAACTCS 3aMepaMu Ha AnaaToMmeTpe
npu 1 arm (puc. 3) M JOMYCTHMO C YUETOM YKasaHHblX Builue OrpaivucHui
Aast MHTPY3uit HersyGOKOro CTaHOBJEHHS.

[Toposkit ¢BOGOAHBIA OGBEM JOMKEH YUATHIBATHCS KAaK (aKTop, Bbi3bl-
BalOMMil TepeMelleHre JeTyUHX, BblCBOOOKAAIOUHXCSA TIPH KPHCTAANH3ALHA
marmbl. ITocae Bbixoxa B cer pabornl JI. H. Osuunnukosa n B. I Mak-
ceHKOBa [23] mpolecc mepeHoca MeTaJJIMYeCKHX 3/1eMEeHTOB CTan paccMart-
pHBATBCA B KauecTBe (akropa, INOA1AIOWErocst KOAHYECTBEHHON OlCHKE.
Ecau rpaHnTHas MHTPY3HS COJAEPIKHT KAaKOA-AHOO 3JeMeHT HaH rpynny
3JeMeHTOB, CrnocoGHBIX K MepeHocy B rasoBod (pase, TO €CTh OCHOBaHHE
mojaraTth, YTO B pe3yjbTare NMporpesa BMellalOUHX MOPOA B NHX Me TOJb-
KO BO3HHKHET MeXK3epHOBas IOPHCTOCTb, HO W MPOH30HIET MNPHUBHOC pas-
JMYHBIX 571eMEHTOB, KOTOpble MOXKeT AaTh Marma npH olpeleleHHOl MeTa-
JIOPEHHYECKO  clelHaJ H3ali, ' o
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Puc. 3. Ofnemioe pacniipenie 1 ckaTHe TOPOX MOA AelicTaitem
HATPEBAHUT H  OXJaMAEHHA:

A -- rpatint: 1 — pacueTHas KpHBas; 2 — NDHBeAEHHAH pacueTHasn KPpHBas; J—sKene-
PUMEHTAALIAN KpUBaR PACIIMPEHHA TNDPH HATPEBAHHH, 4 -~ SKCOEPHMEHTANbHAR KpHBas
GVLOMIOIG  CHATIS TPH oXAaMAcHHE  (o0ian MopUCTOCTL TPH HATPEBAHHH M OXJaX-
aennn GA% 0 npepauiedde  nopReTocTH NpH marpesanmd  go 500°C,  KpuBme 2—3,
a0l ), 6 — aprocoostli necwamnk: 1 — pacMeTHAR KPHBAA OOGLEMHOrO pacllnpeHns AAR
Knapia; 2 — pacueTHas Kpusas oOLeMHOTO paciiHpPeHHd J0A necdaHuka, 3 — 3Kche-

PHMURTAALIGGE KRR winemMiore pacinnpenys npH HArpeBaHHu Fitad ) necYannKa;
94 -- FRENCPIMeNT AT KPHBSH OOBEMHOTO CHATHR MpH OXJaMAeHHH I8 MecuaHHKa;
H — pacaernad Kpnnas o6 hCMHOMO  PACIDHDENHA NP HATpEBAHWUH  Anu MHKPOKJHHA!
G oo MPDHBCACHANA  DPACUCTIEA KpuUDAR ofLeMHOrD PACINHPEHHA NAAA nNecyaHuKa [Oﬁlﬂ.aﬂ
HOPRCTOCTE  Hpn HArPpeBAHNK W PACUIHDEHHH 1.20;‘“: npupadleine NOpHCTOCTH MEeCcHaHHKA
npd naepenanuin Ao GM0OC, kpnsule 6-3, oxeac 10,). 8 — nasecTmsxk: 1 — pacueTHas
KPiBad obheMHoro paciidHpedns IPH HATPCBAHHH AAA KadblUHTa; 2 — SKCNEpHMEHTalb-
TS KPHBGH O0HeMINOro  PACHIHPEHHHY  JA0 MPaAMOPHI0BAHHOrQ H3BECTHAKA NPH Harpesa-
;3 - BRCHEDHMENTaJbHAAR KPHBAA O0BCMHOTO CHATHA MpaMOpHIOBAHHOTO H3BeCT-
KA NpE oxaamaemn: 4 — To e, NMOBTOPHAR KPHBAR  OXJamiewwda  (obias nopHs
CTOCTL P HaUPesavinie o oxdamiennu okoao 10f . npepauleHie NOPUCTOCTH NpH
(kpuBee 1—2) oxono 0,500).

PASBHTHE CBOGOJAHOr0O OBbEMA OCTbIBAIOWEIrO HHTPY3HBA
W BMEIAIOWMX NMOPOL
Buinic otMevanocp, 4To reMuepaTypHas 3BOMIOUMA HHTPY3HH H BMella-
WHX TOPO1 HACT pastbiMi nyTavu. Ecau BMelalomue nopoanl mporpe-
BAIOTCS, TO HUTPY3Hsl  oCThIBAcT — pacxoaver tenno. OcTeiBaHue WHTPY-
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SHH HaunHACTCSl B MOCTe HAWGOABUICIO Mepenana TeMIepatTyp, 1. ¢. 1a Koa
TAKTE C BMCIMAIOMHKMH NOPOAaMH. IDTa NPHKOHTAKTOBAs 06JaCTh Npexie
APYTHX HAUHET pACKPHCTAJJIH3OBBIBATLCS, 06Pa3ys TBEPAYIO KOPY HHTPY3HH
W COOTBCTCTBYIOILCE OOBEMY pPACKPHCTAMIN3OBAHHON  MACCHl  KOAHUECTEO
JeTy4uXx.

Ecau remneparypa cranosiaenus wuntpysun 700°C, To yKe npu 6o.tee
HH3KHX €€ 3HAUCHHAX HAYMHAET (POPMHPOBATBLCA KOPA MITPY3HHM, KOTOPas
pPacTer, He HaKaM1uBasi GOJbIIHX HATPSKEHHI PACTAKEHUSA, TAK KAK TePMH-
1eCKOe CKaTHe TpaHuTA B 3TOH oO6aacTu neseanko. Hakonuenne nanpsike-
HHH BeJleT K BO3HHKHOBEHHIO BeCcbMa Pe1KHX TPEL(HH clie i nOTOMY, 4TO B
3TOH 06J1acTH TemmepaTyp AOCTATOMHO BBICOKA MAACTHYHOCTD nopoi.

Tpemunel BO3HHKAIOT NPeHMYyLIECTBEHHO B 06JaCTAX  NOHHIKAIOLLErOCH
BHELIHEro 1aBJCHHA M B MepPBYIO ouepeib MOLYT (GOPMHPOBATLCA MO KyIO-
JOBHAHBIMH BBICTYAMH HHTPY3HH, TaK Kak M3BECTHO, 4TO apka HJH CBOI
ABASETCS Hanbogee MPOYHBLIM COOPYIKEHHEM, CIOCOGHBIM 11eCTH OTPOMHYIO
Harpysky, e jfedopmupysce n ne paspymascb. B moxoGubix cayuasnx pac-
fpelenenne HAaMPAKEHHA BeleT K 06pa3oBaimio MOACBOJAOBBIX PAHHUX Tpe-
UHH OTPBIBA B KOpe MHTPY3HH. ITO sBJIEHHE WIMPOKO PACHPOCTPAHECHO B
Bernak-Ilane. Pannue Tpewnibl B Kope HHTPY3HHU CayKaT MecToM o06paso-
Banusa mermatutos. Hx passntne Takmke HOCHT Godee MO3THMI yHACAE10-
Banuelil xapakrep. Tpemwunb orpeiBa Ha6a101a1Ch HAMH MOBCEMECTHO M0
KYMOJOBHIHBIMH B3y THAMH KPOBJH.

BewecTseHHast M CTPykTypHas muddepenimaii KPHCTANJIHUECKOT O
MarepHana MOTYT Take €031aBaTb OJaronpHATHBIC HanpaBaeHust s
paspelleHus HanpsixKeHHi B BHJE TPEIIHH H 00pa30BaHHA PAHHHX BHICOKO-
TeMIOepaTypHbix Kua. TIpH npoxoxkaenun Touku HHBEPCHH KBapla Hamps-
KCHHE OBICTPO PACTET B COOTBETCTBHH C DE3KHM yMeHblieHHeM obbema. C
9TOro MoMmeHTa (mpumepho ¢ 600 u 10 350—400°C) rpemmntosatocts B rpa-
HuTe pa3BHBaercs pecbMa HHTencHBHO. Heo6xoaumo oGpaTutbh BHMMaHHe
14 TOJIHOE COBMAJCHHE TeMIepaTypHOro HHTEPBa/ia MaKCHMadbHOIO Tpe-
IHHO00pA30BatHs ¢ TeMIepaTypHbIM HUTepBAJIOM i1anbodee  aKTHBHOIO
(bopmupoBanis u pasBuTHs nmermaTHros. Jlaa yuera pasBHTHS  MOAHOrO
csoboanoro obbema B OCTBIBAIOMIEHl HHTPY3HH HMEIOTCSI BCC PACUCTHBIE
H SKCNEepUMEHTaAbHbIC JaHHbIe.

OO0bem TpeluH, BO3HHKAIOWNX NPH OCTBIBAHMH BMeLLAIOMIHX nopot,
PACCUHTBIBACTCA aHAJOTHUHO BBIYMCIEHHIO cBOBOAHOTO 06beMa no rpanuTam
(cM. puc. 3). B KayecTBe BMeIIAIOLIKX MOPOA GbIIM HCC/IEL0BAHBL IKCTIepH-
MEHTAJbHO NecYannku H uasBecTHAkH. Ha puc. 3 npuseaens aaunbie, 1ocra-
TOUHBlE 1451 pacyera cBo6oAHOro o6bema BO BMeWlaloWwux nopoxax. [odnbi
CBOGOMHBI 0GLEM, PA3BHBAEMBI HHTPY3Hell, anpOKCHMHPOBAHHOMN B dopme
noaycepel H pa3MeUleHHOR Ha ray6uHe 3—5 KM, MOXeT ObITh BhIpakKen
CYMMOIt:

EV = VH“-I— Voﬂ + V;)B)

rae Vi, — Mex3epHoBO# o6beM, pazsuBalouuiica npi Harpesaniiy smeta-
IOIHX nopoa;
Von— ©BOGOAHBIA 06beM, PAa3BHBAIOWIHICA TIPH OCTHIBAHHH HUTPY3HH;
Vow — ©BOGORHBI 06BEM OCTBIBAIOMIMX BMEILIAIOUIHX [OPO.L.

Hpusetennsiit x coorBercTBensbiM P—T yCaOBHAM (B 06DBEMHBIX npo-
1,5 :
LleHTaxX) 00beM JeTYUHX OTHOCHTCH K 06beMy TPelHH kak —— (ot 1,1 1o 1,8).

DT0 OTHOWIEHHE MOKET H3MEHHTBCS, €CJIH HCXOAHOe cojep:KaHne JeTyuHx,
B3siTO€ /s pacyera, Oyaer meHbiue uaH Goabuie 6,5%. Omgnako mo sKcre-
PHMEHTAaNbHbIM JJdHHBIM OHO HE MOMKET H3MeHHThCSH CYLECTBECHHO. PaC'-ICT.,
OCHOBAHHBIH HA 3THX NaHHBIX, MNO3BOJSET CleaaTh BbLIBOI 06 OTCY TCTBHH
Geckonedno GOJbIIHX HCTOYHMKOB JETYUHX H O MaJoil BEPOATHOCTH ypes-
MepHO GOJbINHX AaBJeHHi, C03/1aBaeMbiX JeTYUHMH B nojoctax. TenJo-
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00OMCH U yMeHbIleHHe oGbeMda HHTPY3HBHOTO Tella — FaasHble YepThl (payK-
TyallHH n0epBoro nopaika.

ANHAGATHYECKOE PACIUHPEHHE H $JIYKTYALLHH BTOPOro nOPANKA

dayKkryauHn BTOpOro MOpsiika CBsA3aHel ¢ paspHTHeM TpelwldH. B ocHo-
Be JIAHHOrO fHponecca JeKHT anquabaTHyecKoe HIMeHeHHe TVIABHBIX TepMo-
NHHAMHYECKHX MNapamMeTpoB B XOjJe JIOKAJBHOH 3BOJIOUMH HHTPY3UH H
BMCULAIOWIHX MOPOJ, KOTOpOe co3/iaer HeoOXoaUMble TNPEANOCHLIKH sl
pocra, mepepacnpeae’cHis MHHEPAaJa0B H MHHEDPAJbHOH JOKaJdH3aLHH,

Mruosennoe vBeanuenne o0beMa MOJOCTHBIX HPOCTPAHCTB  BeICT K
H3MEHEHHIO IMaBHbIX TePMOAHHAMHUYECKHX MapaMerTpoB: TeMiepaTypbl, 1as-
JI€HMS, IIJIOTHOCTH PACTBOPOB, KOHUEHTPAIWH PACTBOPEHHBIX BEleCTB H KOH-
LeHTpauuu BOJAOPOHBIX HOHOB. PackpbiTHe Tpelldd B NYCTOTY He Bbi3bBaeT
aaHa0aTH4YeCKOro CHHMKEHHS TeMNepaTypbl, HO CO3/laeT Pe3Ko HepaBHOBec-
Hble YC/JAOBHA MO JaBJA€HHIO [/ MYCTOTHl H CHCTeMBl CBA3AHHBIX MOP BO
BMEILAIOIHX oposax. BbipaBHHBaHME JaBJAEHHI NPOUCXOIHT TOJBKO B
cBA3H ¢ nepemetlenuem pabouero tena (pacrBopa) W3 o6JacTH ¢ MOBLILIEH-
HbIMH JaBjaeHHAMH B 00J1aCTb BO3HHKIIEH MoJg0oCTH. B nepBblii MOMeHT 1aB-
JleHHe MrHoBeHHOo obOpasyiouledics MOJOCTH TPeliHHbl paBHo Hy.o, Ilepeme-
IeHHe pACTBOPA OCYLIECTBJSIETCH A0 TeX [0p, MOKa JaBjJeHHe He BblpaBs-
HUTCA BO Becefl cucteMe. Bcee mocsenyioiide ypeanueHus ob6bema NoJOCTI,
coaepxaulei pactBop (yHacaeloBaHHOE MPHOTKpbIBaHie, TMpPHCOELHHEHHE
JAPYTHX TpeliHH), ABJIAIOTCA NpoueccoM alnabaTHUeCKHM, CBA3aHHBIM C pe3-
KHM H3MEHeHHeM TEePMOJHHAMHYECKHX NMapaMeTPOB CHCTEMBbI, OTKJOHEHHCM
OT YCJOBHH JOKaJNbHOH 3BOJIOUHH H BO3BPATOM K 3THM YCJIOBHSIM.

Hanuune dayktyauuii Ha QoHe 3BOJMIOUKHH 3eMHOH KOPbLL SBJAAETCH
I0Ka pe3yJbTATOM PACYCTOB M TEOPETHUECKHX MOCTPOCHHH. IKcnepuMen-
TaJbli0 J0Ka3aHo TOJBKO pPa3BUTHE TNOPOBBIX H TPEUHHHBIX 00bLEMOB.
Teoperuueckoe noaTeep:KjaeHHe HeoOXOAHMOCTH PE3KHX CIajL0B Temllepary-
pbl M JaBjelusi Npu nNpHpamennn obbema noJyueno HaMH B paHHHX pabo-
tax [11, 12]. 3anaua pemena ¢ mnpuMeHeHneMm ypasuenuit [lyaccona n
Bau-gep-Baaabca (B oOuem Buae). B sToM pemwreHus, BblpaseHHOM rpa-
(hHyecKH, HAXOAAT oTpaxkeHHe JObIe YacTHBIE caydan ajnabaTH4yecKoro
pacwupenns, Hnabmiogaemble B npupoae. B kauectBe HCXOAHBIX JaHHbIX
J0JKHBl ObLITh H3BECTHBI: HAuaAbHas TeMmeparypa, Aap/eHHe, MJAOTHOCTL H
BeJHuuHa npupaunienus o6bema. ToabKo B 3TOM cayuae Jerko HailTH Beau-
YMHY H3MEHEHHs TJaBHbIX MHTEHCHBHBIX IapaMeTpoB MHHepasaoobpasoBa-
HHA , T. €. UX KOHeuHble 3HAUYeHHS.

Hapyumenue 3B0MIOUHOHHOTO COCTOSIHHA B MOMOCTH BLI3bIBACT OTBETHYIO
peaxkuuio B OKpyxKawlnk nopojiax. C MOMeHTa BO3HHKHOBEHHA (DAYKTYal(iil
BTOPOro MOpSilKAa HAUYHHACTCA MNepuo; BbIPaBHUBaHMA 3TOH (PAVKTYaLHH
AeficTBHEM Temao- M iMaccooOMeHa, KOTOPbIfi MOBBIIAET AKTHBHOCTb pacT-
BOPOB H COAeHCTBYeT Pa3BUTHIO MPOLECCOB PACTBOPEHHS, MNepeHoca U OTJ0-
AKEHHA MHHEpPajJbHOTO BelLleCTBA.

C nmomouiblo Mexanusma aauabatuueckoll MOOHIH3ALMH MOKHO 00b-
SCHATb PACTBOPEHHE, NMEPEeHOC H MHHEpaJbHYIO JIOKAJH3alMI0 BellecTsa B
cBsidn ¢ ayKTyauuell TepMoAHHaMHYeCKHX mapaMerpos. Passuthe Temne-
paTtypHbelX GAyKTyauuii BTOPOro MOpsAKa B NOJOCTH OKasblBaeT TEMJIOBOE
Bo3jieificTBHE HA TIOPOAbl, OKPYKAIOIIHe NoaocTb, TemaooOMeH Mex1y 10-
JOCTbIO H BMEULAIOUHMHU MOPOAAMH CBA3aH C MepenajoM TeMieparypbl B 1no-
JOCTH M BMELMAIOWHX T10poAaXx H NPHBOJAUT K TEMJOBOMY BO3JICHCTBHIO Ha
30HbI MOPOJ, OKpPYyzKalolliHe NOJOCTh.

Cuauana 0TBOJl TellJla 3 BMeEULAIOUIHX MOPOI BEAHK, H 3TO crnoco6cTBY-
eT OXJIAK/eHHIO MOPoJ, NpHJaexalux K nosoctd. Ilosxe, xoraa B mpoiecce
tensioobMeHa nepenaj TeMoepaTtypbl yYMeHbUIAETCHA, paHee OXJaXXAeHHbIe
30HBl HAYHHAIOT MPOrpeBaThCA. DTOT UHKA OXJNaxIeHHS H HarpeBaHus Npu-
BOJIHT K 0ODLEMHBIM H3MEHEHHAM H POCTY TOPOBOr0 H MHKPOTPELIHHHOTO
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o6bema. MupiMH cioBaMH, pe3KO NMOBHLILIAETCHA MPOHUIlAEMOCTb MOPOAN i
YBRJAHYHBACTCH TOBEPXHOCTH aKTHBHOIO B3aWMOJEHCTBUSL  PacTBOpPOB, cJjc-
OYIOUIHX M0 3THM NYTAM, C MHHEepaJdaMH, cjaraioliuMH Mopoay. Orciona —
AKTHBH3AIUT NMEPEKPHCTANNH3AUHH, MeTacoMaro3a, pAacTBOPHMOCTH H MH-
'depaJIbHDﬁ JIOKaJH3alHH.

Has marmaTHuecKHX QJAYKTyauuit NMpHBEeLEHbl pacueTHble M 3KCHIEpH-
MeHTaJbHBIE A0oKa3daTenbcTBa. HMx AocTaTouHo AJs BHIICHEHHS TPUHUMIIH-
aJbHON CYUIHOCTH fBJEHHH, CBH3aHHBIX CO CTAHOBJEHHEM MAarMaTHYECKHX
Mmacc. Buecenue }’TO‘IHEHHﬁ He MOXKeT pajiHKaJbHO H3IMEHHTb 3THX IIpelcTaB-
Jdenuit. Jlas moJocTHBIX (AYKTyalHMH  [0Ka3aTedbCTB, TNOJTBEpIKIAKOLIHX
aﬂH&GaTH‘-IEC}(OE pacuiipeHHe, 3HAYHTEJbHO 60."!b]lie, a TepMOJIHHaMHYECKHe
napaMerpnl HaMepeHbl Oojiee Touno. OnucaHHas CyIIHOCTD  (PIYKTYaLM
BTOPOrO NOpAAKA MO3BOJSAET JONYCTHTh, 4TO aJdHabaTHUECKOe paclIHperHe
B npouecce npupaunieHus oGpema (axmabatHyeckas BeTBb) U NOCJAYIOlIee
BbIpABHHBAHHEe N0 3BOJIOLHOHHOTO YPOBHf (H30XOpHYeCKasi BeTBb) OKA3bi-
BAalOT ONpene/IieHHOEe BJAHAHHE Ha pacTBCpbl U MHHEpAJbl NOJOCTH.

MHWHEPAJIbBI H PACTBOPBI B YCJIOBHAX AOHABATHYECKOTO PACIUHPEHHSA

Jas MuHepasoB KaMepHbIX NerMaTMTOB — KBapiia M TOmasa — ycra-
HOBJIEHO pa3BHTHE crelu(pHUUecKOH 3aKaJ0uHOH TPEIIHHOBATOCTH B mpolec-
ce MTHOBEHHOTO oxnmaxcieHus. OcobeHHO XapakTepeH PHUCYHOK 3aKa/ouHbIX
TpelluH y KBapua npu o—f - nepexofe (cotoBble Tpewlunbi). Ecan kBapi
OXJa)<AaTh AOCTATOYHO GBICTPO, HO He MIHOBEHHO, NOAOOHbIE TpelinHbl, KaK
MoKa3aJaH 3KCIepuMeHThl, He Bo3HHKaOT. CiexosaTesabHO, COTOBBIE TpEIH-
Hbl B KBapue o6pa3yioTcs JHHIb NPH MPHOBEHHOM OXJaX/eHHH pacTBOPOB
M KPHCTAAJ0B B MOJOCTH NpH GBICTPOM Tepexoje KBapiua H3 a-06JacTd B
p-obaacte. Takoe oxnarkJeHHe B MAacCHBE HArpeThiX FPAHHTHBIX MOPOA MO-
JKeT MPOHCXOAUTb TOJbKO afnabaTHueckH, a AJf 3TOro HeoOXOAHUMO, 4TOOH!
BBLINOMHAIOCh OAHO M3 ABYX YCJOBHH: HAeanbHad H3OJNALHA CHCTEMBI HIH
MrHOBeHHOe yBenuueHne o6wvema. HaeanbHO#H H30JASAUUH HeJb3sl JOCTHYDL

' raxe B Jab0opaTOPHLIX YCJIOBHAX H TeM GoJee B MpHPOXe.

MruosenHoe yBeanueHue o6beMa — peaJbHbIH H IIHPOKO pacnpocTpa-
Hennblit paxrop. C HEHM CBSI3aHO He TOJIbKO MTHOBEHHOE MOHHMKEeHHe TeMie-
partypbl, HO ¥ 006fi3aTeNLHOE CHHXKEHHe [aBjeHusd M IUIOTHOCTH pacTBOpOB
HUIKe BOJIONHOHHONH. PacTBophl, 3aje4uBalolHe TPELUHHbI B ®-KBaple, ume-
0T OOBIYHO HM3KYIO H HEeMOCTOSHHYI ILUIOTHOCTb B pasHbBIX reHepauiax
COTOBEIX TpeluH. TemmepaTypa roMOTEHH3alUH BKJIOYEHHH B COTOBBIX Tpe-
IHHAX PasjHyHa M 3aYacTyl0 O4yeHb HH3KadA. Fl3MeHuuBbLle 3HAUEHHs IJaB-
HbIX MAPaMEeTPOB MOTYT PacCMaTPUBATBCA TOJAbKO KakK AyKTyallHH, 3aBHCH-
IHe OT CTeMeHH yBeAndeHus obbeMa. ¥ Tonasa crenu@pHueckas TpellHHOBa-
TOCTh TMPH PE3KOM ero OXJaXKAeHHH Pa3BUBAETCH MO cmaHoCTH. 3aleden-
Hble TPellMHbl Bcerna (UKCAPYIOT BO BK/IOYEHWAX PAcTBOPHI MaloH W pas-
JHYHOI MJAOTHOCTH.

W3MEHEHWE JABJEHHH W COCTABA TA30BbIX BKJIOYEHMHA

B pesysnbrare HayueHust CHCTeMbl TPEUIMH B Tomase C MHUMOBTOPHHHEI-
My BKMoueHnaAMu (no xaaccuduxawun H. I1. Epmaxosa[l4]) ycranosaenbt
pesxo paaauunsie koanyectBa COj BO BK/IOYEHHSX, KOTOpPbl€ MOATBEPHKIA-
10T (AYKTYaUHOHHYIO NPHPOJY PasBUTHUSI TEPMOAMHAMHYCCKHX MapaMeTpoB
nosiocT, oco6eHHO B 0614CTH Pa3BHTHA NHEBMAaTOIH3A.

OcBOeHHBIH MeTOA BOJBIOMOMETPHUYECKOrO  YJAbTPAMHKPOXHMHUECKOTrD
aHa/M3a I'a30B HHAHBHAYAJbHBIX BK/IIOYEHHH B MHHepaJjax TO03BOJMI MPO-
aHaIH3HPOBATH COCTAB ra3os Gosee ueM aas 300 BKIIOYEHHH. Oxouao 120
AHAJM30B CAeJaHo 5 BKAYEeHHHA KBapua d Tolasa pasiHyHbiX MECTOPOZK-
aeHuit mermatuTon. Kaauiit aHaau3 NPOBOAMJCA HA CJeAyiollHe KOMIO-
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Hetitol: COs, (SO2 4+ HsS), O, Hz, CO, NO, taxenbte yraeBogoposisi # cyM-
My a30Ta H PeAKHX ra3oB IO OCTaTKy.

PesynbraThi noKasaAH HEMOCTOSAHCTBO B COJAEpPMaHHH IMIaBHBIX COCTAB-
asoux COz u SOz + H,S. Jlaxe B npesenax ofHOH 3a/jeueHHOll Tpelln-
HbI Haﬁ:uonaer-::ﬂ MEHSIIO].ILHE{CH COCTaB rasos, KOTOprI:l 3AdBHCHT OT HeOdHO-
BpeMeHHOCTH o6GocobJyieHHa BKalouenuir. Kuciaopona u Boxopod oGHapyKH-
BaloTcA pefko H B HebGoabiux KoauyectBax, NO, Kak npaBH/o, OTCYTCTBY-
er. Tsukenble yry1eBoAOpOAbl OTMEYEHBI TOJMIBKO B OXHOM o6pasue Tomasa M
cotoBoM KBapue 3oJoToH ropbl. Ocratok o6bluHO He mpesbimaa 109%, Ho B
OTAEJbHBIX BKJWUYEHUAX AOCTHraJd HeCKOJbKHX JeCATKOB I]{JOHEHTDB. HDMH-
MO d30Ta H PEIKHX rasoB, B OCTAaTKe NPEANOoJaraercs MPHCYTCTBHE JErKHX
VO/1eBOAOPOAOB., AHANH3 HHAUBHAYAJbHBIX BK/IOUEHHH CBHJIETEJIbCTBYET OC
H3MEHUYHBOCTH COCTaBa ra3oBOH cMecH, 0COOEHHO B ra30BBIX BKJIIOYEHHSX

BBICOKOTEMIepaTypHOR 00JacTH, WYTO AB/AAETCH Pe3yabTaTOM pe3KOro Hs3-
MEHEHHS JaBJeHMHS.

['a3wl siBnsiloTca HauboJlee MOGHJABHBIM HHCPEIHEHTOM CHCTeMbl. OHH
06aanaloT pa3auyHOH (YraTHBHOCTBIO H HauGojee YYTKO pearupylor Ha
H3MeHeHHs JaBjeHHH B npouecce aguabaTHUYeCKOro pacliHpeHus.

Ha ocHoBe xpHOMeTpHH M MeTOAA TOMOreHH3aUWH TOJYYEHbl JaHHbIE,
CBHAETEJNBCTBYIOUIHE O HEYCTOHUHBOM peKMMe naB/jeHHiA B objacTH mHes-
maroausa. [Ipu 3aMepax AaBieHHH B Na30BbIX BKJIOUEHHAX BBISCHHIOCH, UTO
BE/IHYHHBL X pa3JHYHbl H 3a4acTylo 6osiee HH3KHe, UeM 3BOJIIOLHOHHBIE THI-
pocTaTHYeCKHe H, KOHEYHO, HH»Ke, YeM NeTpPOCTaTHYECKHe: [JIfA Tomasa B
onHom cayuae 340 arm, B npvrom 410 arm. O paykryauusx JAaBjeHHi Koc-
BEHHO CBHAETEeJbCTBYET Pa3/HUHOE paCUIHPEeHHe ra3oBhIX NMY3bIPbKOB BKJIIO-
ueHuit, xoTopoe Konebsercs B IMHPOKHUX Mpefenax -—— OT HeCKOJbKHX eH-
Huy o 140 pas. D10 06CTOATENBCTBO MOATBEPIKAAET HEOAHHAKOBOE HX J1aB-
JIeHHE BO BK/IIOYEHHAX B I'€TE€pPOreHHOM, a CJeJ0BATeJbHO, H B TOMOTEHHOM
COCTOSHHH M HaXOJIHTCSl B NPSAIMOH CBA3H C PA3JIHYHBIM COCTaBOM rasoB H He-
OMHHAKOBBIM COjepXaHHEeM HX BO BKJIOUEHHAX.

[TpuBeneHHble (aKTh MOATBEPKAAIT DIAYKTYAUHOHHOE Pa3BHTHE Tep-
MOJHHAMHYECKOro pekHMa pacTBopoB B mogoctax. OaHakKo 3To He 03HA-
yaer, 4TO IBOJIOLHA MOXKET He NPHHHMATHCA BO BHHMaHHe, DBOJIOLHS CTa-
HOBJIEHHSI HHTPY3HBOB — TOT (POH, Ha KOTOPOM pa3BHBAIOTCH PAYKTYalHH,
OHa NPOXOJAMT yepe3d nenb Gaykryaunid. [naBHbIM ¢akTopoM pa3BHTHA
GayxkTyaunit A1 HeGOJbIIHX TJAYOHH CTAaHOBJEHHA HHTPY3HH (3—5 KM)
AIBIAACTCA Pa3BHTHE KOHTPAKUHOHHOro cBoGoaHoro o6bemMa. ITH rayOHHBL
A5 XPYCTAJIEHOCHBIX MEerMaTHTOB COBNAajaloT ¢ QauusiMi rayOHHHOCTH, MO
A. W Tuns6ypry u I'. T'. Poauonosy [8]. ®aykTyauuu Ha poHe 3BOMOLUHH —
MexXaHH3M orpoMHolfi 3h¢peKTHBHOCTH.

ANHABATHYECKASl MOBHJIH3ALHA PACTBOPOB KAK ®AKTOP
MHHEPAJIBHOH JIOKAJIH3ALLHH

Bce skcnepuMeHTanbHble H TeOpPeTHYECKHE MPERAMOCHIAKH, NMPHBEJeHHbIE
Bbillie, TOKA3BLIBAIOT, YTO MyJ/AbCallusl PACTBOPOB HE MOMKET GbiTb CAHHCTBCH-
HBIM (pakTOPOM MHHEpadoOHaKOMJeHHs B moqocTaX. HHTpysus Haceimaer
Pa3BHBAIOIYIOCS MOPHCTOCTh BO BMellalOLIHX MOPOJAaX MAarMaTOreHHLIMH
3JIeMEHTAMH B DACCeAHHOM COCTOSIHHH. VM HTpY3HSl aKTHBH3HPYET TeIIoM
pacTBOpbI Bo BMmellalowHx nopoaax. OO6uiee ox.aaxaeHrye HHTPY3HH H BMe-
LAIOUHX NOPOA NMPHBOAHT K PAa3BHTHIO TPEIIHHOBATOCTA H MHHEPAJBIOf
JOKaNM3alHH 3a CYeT BO3/ACHCTBHA AKTHBH3HPOBAHHLIX PaCTBOPOB, HAXOLS-
IIHXCS BOKPYT MOJIOCTH. :

MexanuaMm anHabaTuueckod MoGHJH3aluH Obll NPOBEPEH Ha KPYNHOM
nerMaTuToBoM Teqe [2]). I'paHHTHaA MHTPY3UA XapaKTepH30Bajach HECKO/b-
KO MOBHILIEHHBIM cofiepKanueM (TOpa, MpeBLIILIAIONUIAM CpeAHee A/ IPaHH-
ta. [lerMaTHTOBOE TEJ0 HMeEJO BLICOKHE KOHIECHTpAaLHH ¢T0pa, CBA3aHHLEIE
¢ ¢aooputom. ITermatut bl HapylleH TPeUlMHAMH NEPHOAA THAPOTEPMalb-
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doit gesiresiboctd. [lpeanoaaranocs, 4Tto ¢rop NpuBHOCHACH [0 KaHa.1am
13 THIIOTETHYECKHX I‘JIyﬁHHHhIX HCTOUHHKOB H oOTJaraJics B BiJie
¢aoopuTa B obaactd mermatutoBoro tena. Ilpu TmarteavHoli o6paboTke
nerMartiHra Becb (hJIOOPHT MO BO3ZMOMKHOCTH OblI H3BJeueH u B3BenreH. Moxk-
HO HPEJHO.‘IOH(HTh, 4yTO BO BpeM# NOCTYMJIEHHSA pacTBOpoB H3 KaKHX-J’IHﬁU
KPYNHBIX MCTOYHHKOB JIETYYHX Ha TIJTyOHHE MPOHCXOAHT mpopaboTKa 3THMH
pacTBOpaMH CTEHOK IOJIOCTH H NpPHBHOC (TOpa BO BMEINAIOUIHE [MOPOIbL
ITpuBejieHHble Ha paspesde JdaHHble (pHC. 4) TOKa3bIBAIOT NPOTHBOMOMOK-

Hoe. UeTko BBIZEJSIOTCS MHHHMY-
Mbl cogepxaHus ¢ropa B obeux
BETBSIX pas3pe3a. ITH MHHHMYMbl
He OYeHb BeJWKH U CHHKAIOT CO-
Jep:axue ¢Topa B DpaHUTax He
Gonee yeM Ha !/3 MPpOTUB (HOHOBOTO.
ITomcyeTsl moKasaau, uto ¢ro-
pa, mepemelleHHOr0 B MerMaTHT H3
BMEULAIOWIHX NPAHUTOB H OTJIOKEH-
s aptomapn 1", Y1082, SOXIT  HOTO 3 He, 30 MHOFO pas Sobie,
rpanuTax uyeM 310 TpeBoBanoch aas o6paso-
Banua ¢uaooputa. H30blTOK mocC-
JegHero 06bLACHAETCS HeMOJMHOTON U3BACUEHHST MEIKHX MPOXKUAKOB (haoopH-
Ta M3 30H MErMaTHTOBONO Tesa mpH pasbopke. B stom ciayuae Her Heo6xoaH-
MOCTH B NpHBHOCEe (PTOpA M3 THIOTETHYECKHX IJYOHHHBIX HCTOYHHKOB MMYJb-
CHDYIOLIHMH M LHPKYJHPYIOIIHMH PacTBOpPaMH.

Kpowme Ttoro, kpuBas conep:kaHuf ()ropa B PaHHTAX MOKa3biBaeT He
IIPUBHOC €r0, a BBIHOC M3 I'PAHHTOB 3a cueT MaccooOMeHa B mpolecce ajgua-
GaTtnyeckoft MOOHIM3ALHH TPaHUTHBIX MOPOBBIX PacTBOPOB. ['HIOTeTHYeCKHe
HCTOYHHKH ¢ OOJIbIIAM KOJHYECTBOM JIETYYHX, NO-BHAHMOMY, OTCYTCTBYIOT
elle H MOTOMY, YTO KPHCTA/NJH3alHA OCHOBHOH Maccel (pJIOOPHTA MPOHCXO-
auna B mpegenax 150—300°C. Ilpu Takux TemmepaTypax KOpbl HHTPY3HB
HaxXO0AHUTCsl B COCTOAHHH MJIHT@JBHOrO OXJaxIeHHd. MarmaTtuyeckuii ouar
MOKeT OTCYTCTBOBaThb BooDILe.

[Ipu momckax ray6GMHHBIX HCTOYHHKOB JIETYYHX TpeAroJsaraercs, 4To
BCe TPeIlMHbI, BeAylUlHe K HHM, PACKPLIBAIOTCA TOJBKO BHH3, 4YTO MPOTHBO-
PCYHT 3aKOHaM CTAaTHKH COOPY}KEHHI:I H HayKe O CONPOTHBJEHHH MaTepHa-
JIOB B IIPUJOEHHH K KOHCTPYKHUHH KPOBJH HHTPY3HBOB H TepeKpbiBAIOILHX
HX mopoj. ['eosiornueckue HaOMIOLeHHA 3a PACMOJNOKEHHEM TPEILHH H KHJA
MMOKAa3eIBawT, 4YTO 60..‘1bﬂ]03 KOJHYECTBO HX yHaL‘JIE}lOBaHHO HpHOTKprBaETCH
H pa3BHBaeTCA BBEpX, T. €. B 00paTHOM HANpAaBJEHHH OT THNOTETHYECKHX
I‘JIYGHHHI:IJ( HCTOUHUKOB. Taxue TpeIlHHBI, TaK Xe KaK H pasBHBAIOLIHECHA
BHH3, OKa3bIBAIOTCS 3aNOJHEHHBIMH KHJbHBIM MaTEpHAJOM NHEBMAaTOJHTO-
BOIO HJIH THAPOTEPMAJbHOrO MpOHCXOoKaeHHS. TonbKo AaiKH MOMKHO CHH-
TaTh TPELIMHAMH, CBSi3b KOTOPHIX C MarMaTHYeCKHM 0YaroM OYeBHIHA.

ITepeunciieHHble Bbillle TOJOKEHHS CBHAETENBCTBYIOT 0 afnabaTrHuecKoi
MOOHAH3aUHKH PACTBOPOB H ee 3HAUMTEAbHON POJaM B Ipoueccax MHHepalb-
HOH JIOKaJHM3alHH. [Toka MOKHO Ha3BaThb JHIIL HEMHOTO pﬂﬁOT, B KOTOPBIX
Ha OCHOBAaHHH aHAJAMTHUECKHX JAaHHBIX YCTAHOBJIEH BBIHOC xeje3a, CBHHIA,
IIMHKA W BMEWAIOMKX TMOPOA K mogocTsM Jokaausauun [17, 18]. Mmenuo
Mo3ToMy HeoOX0ogHMa JajbHeHINas TILATEIbHAs aHAJHTHYECKasd pabota mo
0BGHApPYKEHHIO BBIHOCA XHMHUYECKHX 3JIeMEHTOB M3 BMeIlaloluX 0Poa B MO-
JIOCTH JIOKQJH3alH{ Ha OCHOBe JAefcTBHS agHabaTHyecKoH MOOGHIH3ALMH.

Jlna kamepHBIX nermMatuToB, (HOpPMHpPOBAHHE KOTOPbLIX HauuHaercs
cpasy nocje GOpMHPOBAHKA KOPbl TPAaHHTHOH HHTPY3HH M COBMECTHO C
Hel, CBAI3b C MarMaTHYeCKHM 04aroM MOKeT CyIIeCTBOBaTb Ha pPaHHUX 3Ta-
nax. ypeauueHue MOIIHOCTH KOPBl HHTPY3HH, OTCTYIIJIEHHE MarmaTH4YeCcKoro
ouara Ha ray6uHy codgaer Bce YBeJIHYHBalOILIeecs NMPOCTPAHCTBEHHOe pa-
SDGIIJ.BHHE MarMartHueckKoro ouara ¢ nerMatHTamH. TMonunas pacxpacranﬁn-
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3alMs TPAHHTHON HHTPY3UM MOXKET 3aKOHYMThCS 10 TOro, Kak Bech HHTPY-
3MB JIOCTHTHET TEeMIIePaTypHOro paBHOBECHS, KOHTPOJHPYEMOTO CpeaHeseM-
HbIM reoTepMHYECKHM rpajneHToM. B sTom cayyae GopMHpoBaHue KaMepHBIX
MerMaTUTOB MPOAOAKALTCH TPH OTCYTCTBHH MAarMaTHYeCKOTO oyara 3a cuer
NHEBMATOJHTOBBIX H I'MAPOTEpMAaJbHBIX pacTBOpoB. OCHOBHEIMU (DaKTOpaMH
Pa3BHTHS NMPOLECCOB METACOMATO3a H MEePeKPHCTAJNIM3alHH 30H KaMepHOro
MerMaTHTa H pocTa KPHCTAMIOB B NMOJOCTAX OYIYT OX/Ja)Kaeuue, CKaTHE H
pasBuTHe KOHTPaKUHOHHOrO o6beMma.

AnnabaTHueckoe pacUIHpeHHE H Pe3KOoe H3MEHEHHe TePMOAHHAMHUECKHX
napamMeTpoB pacTBOPOB B NOJOCTH MErMAaTHTA, K4K MOKA3aHO BhIIE, COeli-
CTBYeT MOOH/IM3ALHH TIOPOBBHIX PACTBOPOB H3 BMEILAIOUIMX TMOPO, nepeHocy
H JIOKa/JIH3alUH{ MHHEpanbHOro BellecTBa B moaocTH. Ha xauecrBo kpucrai-
JOCHIPbsl BiAHsAeT pexkum anunabaTHuecKoro pacuupedus. OH He J0JIKeH
H3MEHSITLCS CIMIIKOM Pe3KO B MEPHOJA POCTa OCHOBHOM MacChl KPHCTaJJI0-
Cbipbsi. B cilyuae KpynHBIX npupalleHuii 06beMa M De3KHX CHHIKEHHE TeM-
nepaTypbl CKOPOCTb pOCTa KPHCTAMIOB B MOJOCTH YBEJHUHBAETCS, HO KPHC-

TaJibl MOTYT OLITb HCIOPYEHbl 3aKAJOYHBIMH TPELHHAMH H GOJABIIHM KOJH-
YECTBOM 3aXBaueHHBIX BKJIOYeHHH.

MHHEPAJIOOBPA3YIOLIAA POJIb NHEBMATOJIMTHYECKHX PACTBOPOB

Bo3aMOXHOCTb  MOCTMArMaTHUECKOTO  NHEBMATOJANTOBOTO  MHHEpaso-
06pa3oBaHHs 0 CHX MOP MHOTHMH HCCJIEIOBATEJAMH He NpH3HaeTcs. Mesk-
Ay TE€M OTPOMHBIE MaTepHaJl, HaKONJEHHBIH NPH HCC/IEI0BAHHH arperaTHoro
COCTOAHHS BKJIOYEHHH, MNOKa3blBacT, YTO HeT TAKHX NMerMaTHTOB, IJsi KOTO-
pPBIX OTCYyTCTBOBANa Obl MHEBMATOJIHTOBAS CTAafMsi MMHEPaJ000pa3oBaHHS.
Bkiiouenns, roMoreHusupyiolecs B ras, COOTBETCTBYIOT TeMHEpaTypHOMY
HHTEpBaJy paHHero 3rana (OPMUPOBAHHS KaMEPHBIX MerMatHToB. O6beM
MHHEPaJbHOH Macchl KBapla, KPHCTA/VIH3YIOLIErocs Ha MPOTHIKEHHH 3TOro
3Tana, 3a4actylo MNpeBOCXOAMT 00beM KBapua THAPOTEPMAJbHOTO TPOHC-
XOxaeHust. [as oTmenbHBIX mermatutoBbix Ten Kasaxcrama u BoabiHu
npesbimenne o6beMa KBapueBOH Macchl MHEBMATOJIHTOBOTO MPOHCXOKEHHUS
Ha1 THAPOTEPMAJbHBIM KBapleM MoxkeT ObiTh 6oJlee ueM AeCATHKPATHBIM.

CkopocTb KpHCTAMJIH3AUHMH TTHEBMATOJHTOBOTO kBapua Gosee BHICOKas,
ueM I'HAPOTepMaabHOro, JTO C/AeAyeT H3 yKe OTMeYaBLIHXCH ocoleHHOCTel
Tennoo6mMena # pasBuTHs cBOGOAHOrO 0O6beMa HAa paHHHX sTanax Gopmu-
pOBaHHA KaMepHBIX MerMaTtHToB. CKOPOCTb OCTHIBAHHS KODHI TPAHHTHOM
HHTPY3HH HaXOAMTCA B TNPAMOH  3aBUCHMOCTH OT TEMJIOBOTO  HAamopa
(At = T\ — T2). TennoBoi HaNMOp XapakTepusyeTcsi pasHOCTBIO TemIiepa-
TYP KOpbl FPaHUTHOH MHTPY3HH M BMeILAIOWIMX MOPOA. B npomecce Temdo-
o6MeHa BeJHYMHA TeMIOBOrO HAaNMOpa YMEHbUIAETCSs M CKOPOCTb OCThLIBAHHS
KOpbl TPAHHTHOM HHTPY3HM TIPOTPECCHBHO cHMxaeTcs. Ortcioga ciaeayer
MpPOCTOH BHIBOX, KOTOPHI CBOJAHTCA K TOMY, UTO NMHEBMATOJHTOBHI 3Tam
10 BpeMEHH 3HAUMTEeJbHO KOpPOYe THAPOTEPMAJabHOrO, a IO CKOPOCTH KpHC-
TaJJH3aUHH HAMHOrO TIPEBOCXOAHT THAPOTepMAaJbHbLI. ITOT BHIBOL OT-
HOCHTCsI HE TOJIBKO K KBaplUy, HO MOXKeT GbiTb pPacfpoCTpaHEH W Ha Apyrue
BbICOKOTEMIIEPATypHbIE MHHEPANbl KAMEPHBIX NerMaTtuToB (Tonas, Gepu.ax),

IMocae toro kax H. I1. EpmakoBniM [13] 6blaH OTKPHITH  BKJAIOUEHHS,
XapaxTepH3ylolue MHHepaaoobpasoBaHHe W3 rasoB, o6aactb aeficTBUA
MHEBMATOJHTOBLIX PAaCTBOPOB MOXKeT 6biTh 0603HaYyeHA B JOBOJBHO TOYHBIX
npenenax temneparyp. OueHKa KOJMUYECTBA MHHEPAJBHON Macchl, MPOBeeH-
Has HaMH B COTHSIX C/yyaeB, 110Ka3aja, YyTO Ta3oBble PAaCTBOPH CHoOCOl-
Hbl MEPEHOCHTb H OTJAaraTb KOJHYECTBA MHHEPAJbHOM MAaCChl 3HAUHMTE/IbHO
Goabuive, yeM 310 npeanodaraioc. Ha puc. 5 nokasana maacTHHKa Kpuc-
Tanna KBapla, B KOTOpOH COTOBHIH KBapl[ MHEBMATOJHTOBOIO MPOHCXOKE-
Hist cocrasasier Gojee 90%. VY3eHbkas BHeIHsisi TOJOCKA MODHOHA TaKkKe
He BCHA THAPOTEPMAJBHOrO MPOHCXOXKAeHHSA. Ee HUMKHAS UaCTh KPHCTAJJIH-
30BaJacb H3 rasoBbiXx pacTsopoB. TakuMm o6pa3oM, JaHHBIH NPHUMED MOXKHO
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paccMaTpHBaTh Kak KpaHHWH caAy4Yad KPHCTANAH3AUMH MaKCHMAJbHOTO KO-
JHUECTBA MHEBMATONHTOBOrO KBapua ¢ HauGoabuieifl CKOpOCTbIO MO cpaBHe-
HHIO € KBApLEeM THLPOTepMaJbHbIM.

HapecTHo, uto B rasoBod
(hase moboe MHHepa/bHOE Be-
IleCTBO PACTBOPAETCS MeHb-
we, yeM B Kuiko#. [Ilpesoc-
XOJCTBO B CKOPOCTH KpHCTaJ-
Ju3anud B rasoBoil ¢ase
o MOXKHO OOBACHHTb [OBOJBLHO

BLICOKO/ NJOTHOCTbIO €e, Bbl-
- COKOH npoHHuawouel cnoco6-
©  HOCTBIO H aKTHBHOCTbIO. ¥YKa-
‘  3aHHble (PaKTOpPH B CTaTHue-
-~ CKOM COCTOSIHHM He MOryT yc-
KOpAThb KPHCTaJ/AH3aLHIO.

Puc. 5. CooTHomenHe muesMatomutosoro (g)  AWIA PaHHHX 3Tanos  Qopm-

H ruiporepmansroro (6) kBapua B kpucraane ~ POBAHHA KAMEpHBIX ncrmaTi-

TOB OTMeyaJach NOBbI-
WicHHAas HHTEHCHBHOCTb TpewHHOO6pa3oBaHHsI, MHOTOKpATHOCTh ainabaTu-
YECKMX pacluHpeHHH M MOOHAH3AllHH PacTBOPOB, KOTOPbIE PE3KO YCKOPAIOT
H yJyuymamoT BO3MOXHOCTH METAcoMaTo3a M NepeKpHCTa/IH3allHn B 30HAX
MerMaTHTOBOrO TeJa, BMEIlAIOWHX IPAHHTAX H YCKOPAKT POCT KPHCTAJMIOB
B TIOJIOCTH.

Bratovenust B MHHepaJax NMHEBMATOJHTOBOTO MPOMCXOMIEHHST MOMUMO
raza M He0OJbUIOrO KOJHYECTBA KHIKOCTH YacTo CONep:KaT MHHEpaJbl-
V3HHKH, KOTOPBIE KPHCTAJJIH30BaJHCh H3 PacTBOPOB MaJoi NIOTHOCTH (ra-
30B), TeDMETH3UPOBAHHBIX BO BKIIOYEHHH. DTH HAOMIOACHHS NMOATBEPKAAIOT
CnocoGHOCTL K NMepeHocy 3HAUHTENbHbIX KOJHUECTB MHHEpPaJbHOrO BEllecTBa
B ra3opoii (pase. Ikenepumentnl JI. H. OpunnnnkoBa [24] u A. A. Beyca
[3] moaTBepzi1al0T BHICOKHE arpecCHBHblE CBOMCTBA BOASHOTO Napa H ero
cnocoBHOCTbL PacTBOPAThb, MEPEHOCHTL H OTJaraTh Kak pyaHble, TaK H He-
pyIHBIE KOMITOHEHTHI.

Hapsaay ¢ y6eauTelbHBIMH 10Ka3aTeJbCTBAMH BO3MOMKHOCTH Meperoca
MHUICPAJLIONO BellecTBa B ra3oBoil ¢ase, 10 CHX MOP MHOTHMH HCCJE10BAa-
TC/ISIMH  OTPHIIAETCSl  CVLIECTBOBAHHE Ta30BOI0 arperaTHOro  COCTOSHMS
pactsopoB B 3eMHOH Kope.

OtcyrerpHe TaszoB  Ha rayOuHaX, COOTBETCTBYIOIUMX TOCTMarMati-
uecKoMy MHuHepadooGpa3oBaHulo, Hanbonee oberoarensHo obocHosano . T
Cwmnrom [25, 26] n E. HMurepconom [30]. Ha rpadukax PVT 3aBHCHMOCTH
145 BoAbl H yriaeknegaotst @, . CMHT nmokasada, uTo Boda H YIJICKHC/IOTA B
YCAOBHAX HOPMAJbHBIX reoTepmMobap HMEIOT MJIOTHOCTH BbILIE KPHTHYCCKOM
Il Ha Beex raybuHax HaXodATcd B MHIKOM COCTOSHHH. DTOT BHIBOJ CIpaBel-
JUB L5 0000 VHACTKA 3@MHONH KOPbI, KOTOPHIl He MOJBepraJcst 1ern/1080-
MY BO3JICHCTBHIO HHTDY3HH.

Boiie 6bl710 0TMEYEHO, YTO BHEAPEHHC HHTPY3HH B BCPXHHE CTPYKTYp-
NLie 9TaXKI YBCIHYHBACT HAMPSIAKEHHOCTh TEMMEPATYPHOro MOJAA BO BMella-
wwHx noputax. Bee nocrmarmarnueckue npoueccsl MHHepanoo6pasoBaHud
CICVET PACCMATPUBATh, PYKOBOACTBYSACH He CPe/IHe3eMHBIM reoTep MHUeCKUM
IPpaIHeHTOM, & HOBBIM MaJeoreoTepMHueCKHM TPpajueHTOM, KOTOpbIi mpel-
crapasier co6oit mapaboay. A. M. Belluuk orMeuaer, 4TO «I1J51 KOJIHYECTBA
nepeiannoil rendorsl Hanbosee TOUHBIM SIBASICTCH pelleHHe © pacnpenredce-
HHEM TEeMIIEPATYPbl B BHAC Mapalo.bl- BToporo mnopaaka (n = 2)». B ko-
opannaTax 6espaszmepubiXx Temneparvpsl (©) n spemenn  (F..) pacnpente-
JICHHC TeMmepaTypbl BO BMeUAIOWHX nopoiax MoxeT ObiTb BbipaiKeHo
ypasuennem napadobi:
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Hanecst napa6ony maneoreoTepmuuyeckoro rpaauesta Ha PVT auarpawm-
My Aad Boibl (P=const), HeTpyZHO OOHapyXKHTh, YTO OHa Tepecexaer
JHHHIO KPHTHYECKOIrO obbemMa H HMeer ABe BCTBH. BblCDKOTEM]'IepaTypHaH
BeTBb NPOXOAHT BOJNH3H MHTPY3HM H XapakTepuayeT Ta3oBoe arperatHoe
cocrosinve. Bropas BeTBb nmapabosbl APOXOAHT uepe3 06/1aCTb KHIKOTO
COCTOSIHHS BOJABI M XapakTepH3yeT MOPOBbI€ PACTBOPBI BO BMEUIAIOIIHX MO-
pojax B yiaJeHHM OT HHTPY3uH (puc. 6).
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Puc. 6. IlaneoreoTepMuueckHit rpajHestT Ha rpafuke
PT 3aBuCHMOCTH 15 BOJABI

Haxuu nposejenst pacyéTsl Ias HHTPY3uH, QopMa Koropoil anpok-
cHMHpOBaHa noJaycepo C pajiHycoM 5 KM, TOJILA NOKPBIBAIOLIHX MOPO]
roke b ka. JIns 3Tolt MoAenu 064acTb MHEBMATOJHTOBBIX PAcTBOPOB pac-
NPOCTPAHACTCSI OT HHTPY3HH BBepX Ha 450 a, Bblle — 004acTh  KHIKUX
pactsopos. TeMmnepaTypHblH HHTepPBaJ NpPOsABJIEHHA MHEBMATOJNN3a 3aBHCHT
OT ray0uHb ¥ TCMIlepaTypbl CTaHOBJeHHst uuTpy3uu. Jlas raybun, na Koro-
PEIX NMPOHCXOMHUT (POPMHPOBAHHE KaMepHBbIX HErMATHTOB, TEMMEPaTypHEL
HHTCPBAJ CYLIeCTBOBAHHS ra3oBoll ¢asbl (cM. pHc. 6) GyleT COOTBETCTBO-
Batb 700—460°C (ray6una 5,5 ku) . u 700—410°C (ray6una 3.8 xm). Ilo
Mepe YBeJAHYEHHA IyOHHBI CTAHOB/ASHHA HHTPY3HH IIPOHCXOJAHT COKpalleHHe
TeMNepaTypHOTO HHTEpBaJa CyUeCTBOBaHHs rasopol (aswi. [as HHTpY3ui
¢ nHavaablol Temnepatypoil cranoBaenusi 700°C # ray6unoit cranoBaeHus
okono 12 km rasoBas pa3a OTCYTCTBYeT H pacTBOpLl OYAYT HMETb TJ0T-
HOCTb, OJAH3KYI0O K KDHTHYECKOH.

Paccmarpubast mocTMarmMaTHyeCKHe TPOLECCH, CBA3aHHbIC € BHeIpe-
HHCM HHTPY3HHU (TOJbKO TIPH 3TOM YCJAOBHH HX MOKHO CYHTAaThb MOCTMAarma-
THYCCKHMH), NIPHXOAHM K BBLIBOAY 0 HeOOXOIHMOCTH CYIIECTBOBAHHSA ITHER-
MAaTOJIHTOBLIX PacTBOPOB Ha (oHe 3BOMIONHH CTAHOBJEHHS MHTPY3HH.
O6aactb pasBUTHsA MOCTMAarMaTHYeCKHX NMHEBMATOJHTOBbIX IPOIECCOB Orpa-
HHYeHa BO BPeMeHH CKOPOCTbIO TeljiooOMeHa H B NPOCTPaHCTBE — Hayalb-
HBIMH MapaMerpamu (TemnepaTypoil u rayOHHOH CTaHOBJEHHS).
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Takum o6pasom, Teopernueckoit koxuenuneis ®. I'. Cmuta u E. Unrep-
coHa MOkKHO 0GOCHOBATH OTCYTCTBHe ra30BOf ¢ha3bl B 3eMHOM KOpe C 3BoO-
JIIOLHOHHOH HanpszKeHHOCTbIO TEeMIIepaTypHOro MnoJjs, KOHTPOJHDPYEMOH
CpejHe3e¢MHbIM FreoTepMHUECKHM TPAdHEeHTOM. BauAHMe MarMaTHYeCKHX Macc
M NocTMarMaTHuyecKhe siBJCHHS JAOJKHBI PACCMAaTPHBATHCA TOJBKO C yyeTOM
naJjgeoreoTepMHUYECKOro rpajHeHTa.

Bropoe noaoxenne, BbliBHraeMoe NpOTHB IHEBMAaTOJNH3a, OCHOBbIBA-
ercst Ha npeiacraBnenusx P. Hurraw [20] o nHeBMaTONMTHYECKOH CTaHH,
KOTOpOIl OH NMpHAaBaJ XapakTep HaakpuTuyeckoro pacrsopa. K. H. ®ennep
CTABHJA MO COMHEHHEe BO3MOMHOCTb CYILIeCTBOBAHHA HAIKPHUTHUYECKOTO
coctofnus ((pHoMA) IS BOAHO-CHIHKATHOrO pacrtsopa. -

B nacrosiuiee BpeMsi XOpoOIUO H3BECTHbl KaueCTBEHHO H OnpeleaeHbl Ko-

JIHYECTBEHHO KOHIIEHTPAIUH CoJeli B MHHepasnoo6pasyloLux pacTeopax, rep-
METH3HPOBAHHLIX BO BKJIOYeHHAX. Jlasa BbICOKOTEMMepaTypHbIX [a3oBBHIX H
JKHAKHX BKJIOUCHHMI M3MepeHbl KOHLEHTPallHM cojiell BO MHOTHX HeCcsATKax
cayuaes. Onu OKasaaucb J0BOJIbHO BbIcOKHMH M mo NaCl- sxBuBajnenty
cocrasaaoT 19—26% wu Ooaee.

dxcnepumentaabibie HeeaenoBanus cucreMbl HoO—NaCl nokasbiaior
[32], uro noBbiwenHe KonueHtpauuit NaCl cmemaer KPHTHUECKYIO TOYKY
BOJHO-COJIEBOrO pactBopa B obaacTb TeMnepatyp M daBieduli Oojee BbicO-
KHX, UeM KpHTHYeCKHe /4 YHCTOMH BOIBI. IMocTMarMaTHueckye pacTBOpHI BO
BKJIIOUEHHSAX HMEIOT OTHOCHTEJNbHO BBICOKHE KOHIEHTpaUHH coJel, ocobeHio
B 00J14CTH BBICOKOTEMIIEPaTypPHBIX Fa30BbIX PacTBOPOB. DT0 06CTOATENLETBO
MO3BOJSEeT CAeJaTh BbIBOJ, 4YTO HH OJHO 3aK/lOueHHe O HAAKPHTHYECKOM
COCTOSIHUM PacTBOPA He MOXKeT ObiTb MPUHATO BO BHHMaHHe 0e3 NPOBEpKH
COJIeBOH KOHLEHTPALHH.

T T T -r - T T -

Aubewe 8 bpar

Puc, 7. Kputnueckite TeMnepaTypsl H 1aBJAeHHd B 3aBll-
cumecty ot koruentpauus NaCl (no C. Coypuposny W
I. Kennean)

Huarpamva C. Coypuposina u I'. Kennean [32] noka3biBaer, uTo pacTBo-
pbl, HMEIOILIHE TeMIlepaTypy 3HauuTebHO 60Jee BHICOKYIO, YeM KPHTHYeCKax
179 yuctoit Boapl (600—700°), MoryT ObiTh AOKPUTHYECKHMH, €CJH PacTBop
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no konuentpauun NaCl nmpu 20°C 61n30x K Hachimenuio. B cayuae Gosee
BbICOKHX KOHLEHTPAlldi KPHTHYECKAas TeMiepaTypa MepechbllleHHOro pacT-
BOpa cMeulaercs B o6aacTb elle Gosiee BHICOKHX TemmepaTyp (puc. 7).

Hamwnmu samepaMu TemMnepaTtyp W KOHUEHTpaUHH coJiefl ANA BBICOKO-
TeMIneparypHbIX BKJIIOUEHHH YCTAaHOBJEHO, 4YTo B BOJBLUIHHCTBE cjy4yaeB Bce
NOCTMarMaTHUECKHe pPaCTBOPbl — JOKPHTHYECKHe, 33 MCKJIIOHeHHEeM Tex
cay4aes, KOTla OTHOCHTe/bHO Gonblune KoauyecTBa CO; MOHUKAIOT KPHUTH-
yecKHe TeMmepaTypbl H JaBjeHHss B Tpo#HoH cucreme HyO—NaCl—CO,
TaK e, Kak 1 B 6unapuoii cucreme HoO — CO,. HHrencusHoe passurhe
KOHTPaKIHOHHOrO o0beMa B Npollecce CTAHOBJCHHS HHTPY3HH B HHTEpBaJe
600—350°C 3mH30AMYECKH CHUIKAeT ILNIOTHOCTb OMOTEHHbIX Tas3oBbIX pacT-
BOpoB. BoccTaHoB/eHHe MIOTHOCTH J0 3BOJIOLUHOHHON OCYLIECTBJASICTCS BCS-
Kuii pas B npouecce MaccoobMeHa MexJay NOPOBBIMH PacTBOPaMH BMeElaio-
ILHX MOPOA H TOJOCTBIO C MOHHKEHHBbIM JaBJeHueM. PeuelHBbl IHEBMATOMH-
3a BO3MOXKHbI M B 06J1aCTH PaHHHX THAPOTEPMalbHbIX pacTBOpoB. ['oMmoren-
Hafl XHAKOCTb PAHHHUX THAPOTEPM MO MJOTHOCTH MAJIO OTJHYAETCH OT ILIOT- .
HOCTH rasa nosjHero NHeBMAaToJH3a. YBelHueHHe 06BbeMa NMOJOCTH NPHBOIUT
K CHHXXEHHIO IVIOTHOCTH PaHHEro rHJAPOTepMaJbHOr0 pacTBopa ¢ H3MEHEeHH-
€M arperaTHoro COCTOSIHHS OT JKHAKOTO A0 ras’oBOT0 H C MOCAeIYIOLUIAM
BO3BPATOM K 3BOJIOLHOHHOMY KHIKOMY <cocTrosHHio. B obnacTH mosaHmx
THAPOTEPM, XapaKTepH3YIOLUHXCa pacTBOpaMH GoJblIOH NJOTHOCTH, MPHpa-
uleHHe o6beMa MPHBOAMT K TeTepOreHH3alHH H COCYLLEeCTBOBAHMIO KUIKOMH
H ra3oBofi (a3 ¢ o6sf3aTenbHOH TeHJEHLHEH BO3BpaTa K 3BOJIOLHOHHOMY
TOMOTeHHOMY JKHIKOMY COCTOSIHHIO.

TakuMm o6pa3oM, aHalnH3 peanbHBIX (PAKTOPOB, COMYTCTBYIOUIHX TMOCT-
MarMaTHYeCKOMY MHHepaJsioo6pa3oBaHHIO, B TOM YHcie H (pOpMHUPOBAHHIO
KaMepHbIX NerMaTHTOB, MO3BOJSAET CJe/1aTh C/lelyIOlHe BbIBOLbI.

1. TasoBoe cocrosinne mocTMarMaTHYeCKHX pacTBOPOB OTPHLATh He-
BO3MOXKHO, TakK JKe KaK HeJab3fl OTPHLUATh TennoobMeH MexXAy HHTpy3uel H
BMeLaIOUIHMH TOPOIaMH.

2. 3HauHTeJbHBIE COJIEBble KOHLEHTPAUUH NMOCTMAarMaTHYeCKHX pacTBo-
pOB, YCTaHOBJIEHHbIE I/ BBICOKOTEMIEPATYPHHIX BKJIOUEHHH, MO3BOJAIOT
yTBepkaaTh, 4TO 06jacTb HaAKpHTHYECKHX (Ji0oH10B B GOJBIIHHCTBE CJIY-
yaep HeLOCTHXKHMA, Kak 310 ¥ npeanoaaras K. H. ®ennep [27]. BuiBogsl 0
BO3MOXKHOM HaJKPHTHYECKOH NpHpPOAE TNOCTMAarMaTHUeCKHX pacTBOPOB,
OCHOBaHHble Ha TPeJdNOoJOKeHHH, YTO 3TH PacTBOPH HABIAIOTCA UHCTO BOI-
HBEIMH, HeCOCTOATENbHE H MPOTHBOPEUAT AHAJHTHYECKUM JaHHBIM, TIONyYeH-
HBIM 1Jif pacTBOPOB BO BKJIOYEHHAX.

3. BricoKasi akTHBHOCTb H ATPECCHBHOCTb ra3oB, 3HAYMTE/JbHAN CNOCOO-
HOCTb K PacTBOpeIIHIO, NepeHoCY H OTJOXKEeHHIO, BLICOKAasd CKOPOCTh KPHCTAJ-
JH3alMH, NOKa3aHHAasA KCNePUMEHTAJbHO H Ha OCHOBAHHH ['€O0JOTHYECKHX
HabaoaeHuH, NTO3BOJIAIOT CYHTATh NMHEBMATOJHTOBOE MHHEpanooGpa3oBaHHue
3aCTyKUBAWIIHM BHUMAaHHSA.

®OPMHPOBAHHE KAMEPHBIX FPAHHTHBIX NEFMATHTOB

”SBECTHO, YTO He BCe I'paHHTHb]e HHprSHH COILEP)K&T xaMGpHue mmer-
matutel. [IpuHuMas B KauecTBe BakHefillero (akropa (HOpPMHPOBAHHA Ka-
MepHBIX MEerMaTHTOB pa3BUTHe CBOGOMHOrO KOHTpakKuUHOHHOro obbeMa, He-
o6xonnmMo 06paTHTh BHHMaHHE Ha BHelHee JaBJeHHe, KOTOpOe Bo3pacTraer
¢ ray6unon. I'my6Hua cTaHOB/CHHA MHTPY3HH — peluarounuii ¢akrop passu-
TR c¢BobogHoro obbema.

3. B. Jlen oTMeuas, uTo Bce MopoJbl 06/1a1a0T MOPHCTOCTbIO, KOTOPYIO
MOKHO YCTPAHHTh TIPH AaBjeHHH okosao 1000 arm. M. I1. BonapoBuu sxcrme-
PHMEHTAJbHO YCTAaHOBHJ, 4TO 0oJbliloe YHCJAO NOp 3aKpbiBaercsi B
ra66po-nnopute npu nasienun 1000—1500 xl/cm® [5]. Hawwu pacuerst no-
KasaJji, 4To JaBjaeHHe, NpensiTcTBYiollee 06pasoBaHUIO Pa3pbIBHLIX HAPY-
1eHHi JAAaf 'paHHTa B HauaJe CTAHOBJIEHHUHA, IOJMHKHO ObITb He MeHbIIR
2000—2200 arm. OOGoOUleHHBIe TreoJorHyeckne HaOJONeHHsT TO3BOJHJM
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A. Y. Tunsbypry u I'. [ .PonnoHoBy BbiieanTb (Gauuu ray6HHHOCTH ferma-
TuToB. [lpenenvnas rayGuHa /s MHAPOJOBBIX (KaMepHBIX) 30HAJbHBIX Ner-
MATHTOB 8'—8 KM, HHHKe BCTpEHAKTCA TOJbBKO MEerMaTHTOBBIE TeJlda MAaCCHB-
Horo crpoedus. as nermatutos Kasaxcrana, Boawinu onpenenenn temie-
paTtypbl M 1aBJEHHS CaMbIX PaHHHUX 3TAnoR (POPMHPOBAHUS KAMEPHBIX Ier-
MaTHTOB MO BKMOYeHHsAM. [y6HHBI, COOTBETCTBYIOIIHE TH1POCTATHUECKOMY
AaBJjieHno, paBubl ~6 ka. Jlas MacCHBHBIX TeErMaTHTOB TeMMOepaTypbl H
JaBJIeHHs OYeHb 6JU3KH K MCTHHHbBIM, TAK KAK NJOTHOCTb BKJKOUYeHHI 6/H3Ka
K kpuruueckoil. Tlo auTOCTATHYECKHM JaBJieHHsiM raybuHa ux ¢opMHPO-
Bauusa 7300 a.

[puBenennvie nannbie NoKasbiBaioT, uTo ray6usa B 10 Ka, no-BHaH-
MOMY, ABJfETCA MNpeleJbHOR 1 06pasoBaHHUsl KOHTPAKILMOHHOrO o0bema.
B uHTpY3HAX, KOTOpble HayaJW M 3aKOHUMJIH CBOE <CTaHOBJEHHe HHKe
3TOro mpenena, cBOOOAHLIA 00beM He pa3BHBAJCH, H TO 3TOH TNPHUHMHE
OTCYTCTBYIOT MErMaTHThl H C HHMH CBSi3aHHble BBICOKOTEMMepaTypHble »H-
abl. MHTpy3auu, npouecc CTaHOBJAEHHS KOTOPbIX Wiea Ha rayOuuax, 6Gaaro-
NPHATHBLIX AAs1 pa3BuTHA cBoOOAHOrO 06beMa, UMEIOT MEerMaTHThl M AKHJIbL.

Hauanbubiit sTan GopMupoBaHus KaMepHBIX MmerMaTutos Obli Marma-
THuecknM. O6 3TOM CBHAETENbCTBYIOT 30HBI amauTa M rpaduueckas 30Ha,
oOHapyXHBaeMble MOYTH BO BCSKOM 30HAJbHOM TErMaTHTOBOM Tese. Mar-
MaTHYeCKOe NMPOHCXOXKIeHHe amauTa M rpaHueckodl 30HBI MOATBEpHKAAeT-
CA pacCKpPHCTAJJIM30BAHHBIMH  BKJIOYEHHAMM, Mpeicrasiasiomnmy  coboi
repMeTH3HPOBaHHbIe KaleJbKH pacmjaBa TpaHUTHOrO COCTABAa, KOTOPBIH
pPaCKpHCTA/IIM30BAJICA HA KaJdWeBHIH wINar, Keapil W chaioay. Packpueran-
JIM30BAHHbIE BKJIOYEHHA HMEIOT Ta30BblH My3bIpeK, BLICTYNAIOIIHHA 3a KOH-
Typbl Bakyosau. Marmatudeckuit stan (popMUpPOBaHMA KaMepHLIX TermMaTH-
TOB 3aKaHYMBAJICH pacKpuCTaJJH3auHed MarmMbl B HE3IBTEKTHUECKHX  CO-
OTHOIIEHHUAX (anJauTOBAsl 30HA) M KPUCTAMIH3alHell KBAPUA H MUKPOKIH-
Ha (rpadHyeckast 30Ha) B 3IBTEKTHUECKHX COOTHOILIEHHSNX.

B nanbueiimiem raaBHbIMH TpoueccaMu OblAH NMepeKpPHCTaJNH3AUNA H
nuddepennnalua B OCHOBHOM KBaplla W moJieBoro mmarta. Marma aasa
(OPMHUPOBAHHA MErMaTHTOB B OGCTAHOBKE paHHUX 3TaloB  CTAHOBJCHHS
TDaHUTHOH MHTPY3MM MOrja MMeTb pa3jiHyYHOe TpOHCXoxdeHue: 1) o06o-
cobJeHHas nmermatuToBas, oborallenHas Jeryuumn (nmo A. E. ®epcmany);
2) pereHepupoBaHHAf B PaHHUX TPEIIHHAX, 0OpasyOUIHXCA NOA BO3IeH-
cTBHEM crneuu(HyecKoro cocrasa rasos; 3) mepeMelleHHas (KHJbHBIE Mer-
MaTHThI).

O6oco6ienus pouepHux ouaroB rpanutHoit marmst  H. I1. Epmakos
[15] cBA3biBaa ¢ HacbllleHHeM JETY4iMH, KOTOpble MOHWXKAJH Temiepary-
Py KPHCTa/JIH3aLHH 3THX JOKaJbHbX o6Gocobuaenuit. Bropo# BapuaHTt cBs-
3aH C JeACTBHEM JeTYyYHMX, HaKONJSIOWMHXCA B PAaHHHX TPeLIMHAX TPaHu-
TOB, HarpeTbiX 10 BBICOKHX Temmepatyp. Kak oTmeuanock Bbille, mpouecc
006pa30BaHUA HOBBIX TPeILUHH BCeria MPHBOAHT K MOOHIM3ALMH  TOPOBBIX
(ra3oBbiX) pacTBOPOB H3 MEKTPEUIHHHBIX TPOCTPAHCTB. DKCIEPHMeEHTalb-
HO YCTaHOBJEHO, YTO rasoBas CMecb, Mpoxoisulas Heped MeJKHe MOPBI,
CHOCOGH& cenapupoBaThCd B 3aBHCHMOCTH OT 3HAYEHHH JEeTYHeCTH KOMMNOo-
HEHTOB ra3oBoii cMecH. Kak BbISIB/IEHO 'a30BbIM aHAJK30M HHAHBHAYAJbLHBIX
BKJIOYEHHH, TFJaBHbIMH KOMIOHEHTAMH ra3oBoll cMecu sBasiorcea: HaO,
(SO; + H2C), CO2. PTOp M €ro COeaHHEHHS TaKIKe NPUCYTCTBYIOT B razo-
BOH cMecH, yuacTsyiouweld B dopMHpoBaHHun nermatHToB. Ha ocHoBasmui
pacyeTHeIX AaHHBIX (ais Temneparypbl 600°C) mnepeyncieHHble rasoBhe
KOMITOHEHTL! MOXKHO PAaclONOXHUTBL B CIAeAVIOUIEM NOpsiake YOLIBAHHA JCTY-
yecth (arm): Fo — 1310; CO; — 1240; HF — 1205; H,S — 1080; SO, —

1040; H20 — 630. : )

Jleryuectblo, Been 3a JIbiOMCOM, HA3BLIBAIOT CTPEMJeHHE KOMMOHEHTa
K pacceusaemoctH. bosee npuemaemo onpezaenenune [16], mo xotopomy Jaerty-
YecTh €CTh HeKOTOpas (DYHKLHA JaBaeHus, TeMnepaTypsl H COCTaBa ra30BOH
CMECH, XapaKTepH3ylollasa cTpeMJeHHe KOMNOHEHTa MOKHHYTb 1aHHylo da-
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3y. U3 ymoMsaHyThIX BBIlIe KOMIIOHEHTOB TaKo#i TeHAeHuuedl B HaubGoabiei
mepe obaanaer ¢prop. Ecan B npoilecce MOGHIH3AUHOHHOTO MepelABHIKEHHR
rasoBoH cMecH B MOJOCTb OCYULECTBJAAETCSH CeMapaitHad B COOTBETCTBHH C
NPaBHJIOM JIeTYYeCTH W HAIUMMH 3KCMEePHMEHTaMH, TO BO3MOMKHO OXKHIaTh
HeKkoTopoe oforaiieHse cMecH rasoB B HOJOCTH (DTOPOM.

P. I'. dxanc u K. B. Bepuxem [3]1] 3kcnepuMeHTa bHO YCTaHOBHJi
yaCTHYHOe pacnaasgeHde oOpasua nermaTtHra mpH Temnepatype 550°C,
Aasaednd 2000 arm, copepxanuu BoAb 5%. OHH NPEANONOKHIH, UTO MpPH-
YHHON MOsIBJIEHHS] PacnjaaBa NpH CTOJb HU3KHX Temmepartypax Gwl1 drop,
cocrasasiomuit 0,4%. Hcxons u3 3THX LaHHBIX, BHOJHE BEpPOSITHO, YTO rpa-
HHT, pacKpHCTaaaH30BaBlWuica npu Temnepartype 700°C, Mor cay:KuTb He-
TOYHHKOM JIETYYHX a5 TpewHHbl, Bo3uukwerd npu 600°C. B npouecce cena-
paunu NOpoOBOH ra3oBOil CMeCH TMPOHCXOAHAO ee oboraileHHe GTOPOM B MO-
JOCTH W CO3JaBaJHCh HEOOXOAHMbIE YCJOBHMS 15l YACTHUYHOTO NepemnJiapne-
HHA H JajbHeflllero o6pa3oBaHyus MerMaTHTa H3 pereHepHPOBAHHOTO pac-
njasa.

Tperuit BapHaHT OTHOCHTCA K NMepeMelleHHI0 Marmbl B obpasyiomnecs
TpetuHbl. B sTom cayuae He Bcerza ofpasyliorcs mnerMaTdThl. bBosbmras
YacTh PaHHUX TPEUIHH O0KAa3bIBAeTCHA 3alOJHEHHOW anaMraMH. [[pyrue xuiaml
30HAJbHbI H COIEPKAT MOMHMO amJHTOB rpaduyeckyio 30HY H BCe mocJeny-
IOIHEe 30HbI, CBOHCTBEHHbIe KaMEpPHBIM MErMaTuTaM. Ha-ﬁmona..‘m(:b CJ0H -
Hble JKHJBl ¢ MHOTOKPATHBIM YepejlOBaHHeM amjauTa rpapuyeckux H nerma-
TOMIHBIX 30H U XKHJbl, B KOTOPBIX OTCYTCTBOBAJH aNJHTOBBIE H IpadHuecKue
3oHB [1, 28, 29].

AnautoBbie Kuabl — 006pa3oBaHHsi paHHHe H DOPMHPYIOTCA B yCJO-
BHAX, KOTAa TenjoobOMeH MeX1y HHTPy3Hel H BMeUlaloIHMH MOpO1aMH
TOJIBKO HauaJjcs. HanpsikeHHocTh TeMmnepaTypHoro mnoJasi B GanxKalmInx
OKPeCTHOCTSIX HHTPY3HH BeJHKA. B TakuX yCJIOBHAX paHHHE TPeLlMHBI Mepe-
CEeKaloT TOJIILY KOpbl HHTPY3HH H BMeILAIOWIWX Mopol ¢ GoablinM mepena-
Jom TeMmnepatyp. BeicTpoe oxnakaeHHe M nortepsi JeTYYHX cnocoGCTBYIOT
06pa3oBaHHI0 anaHTOB. MHOTrHe anJHTOBBIE JKHJB TOATBEPKAAOT pe3Koe
H3IMeHeHHe TemmepaTyp no naaexuio. O6 3ToM CBHIETEJNLCTBYeT caMa CTPYK-
Typa NOPOA: BepXHHe YYaCTKH JKHJ, HAXOASUIHECH B YCJIOBHAX Pe3KOro rne-
penaja TemmnepaTtypbl, NPEACTaBAeHbl THMHYHBIMH aMJIHTAMH, a HHXKHHE,
o6pas3oBaBlliHecH NMpH HeOOJBLIHX NMepenajfax TEeMNepaTtyp, HMeET CTPYKTY-
py, 6au3Kkyl0 K rpauutHoit [28].

HMHTEHCHBHOCTL MepeKpHCTANIH3AUHH CTABATCS HaMH B 3aBHCHMOCTb
oT pa3BuTHs cBobonHoro o6bvema. C 37Ol TOYKH 3peHHs AaMJHTOBBIE XKH-
Jabl — 06pa3oBaHuA OJHOAKTHblE M B HHX NMEPEKPHCTAJIM3ALUMA HE oOCy-
mecTBAsaack. B cayvyae yHacJqel0BaHHOrO Pa3BHTHA TPELIHH C allJIMTaMH
NaHHBIA Tpollecc cBfi3aH ¢ 0Opa3oBaHWEM pPaHHEro AanJuTOBOro M rpadwu-
yeckoro marepuana. B 3aBucHMocTH OT MacmitaGoB, 4YacCTOTHl H BpPeMeHH
yHacjel0BaHWs TpHpaueHus o0beMa OCYLIECTB/AJACh TepeKpHcTaJin3a-
ItHS PaHHMX 30H ¢ Goabluefl WAW MeHbIUed MONHOTOH. ITH Ke MPHUHHDE
CHOCOﬁCTBOBH.ﬂH H 06p330BaH}{[0 30H B KaMCpHBIX TerMaTtHTax.

B KaMmepHbIX NMermMaTtHTax TNOJHOTA TMepeKpHCTaJJIH3aUHH  HCXOIHOTO
anJIMTOBOTO H Tpafyuueckoro MarepuaJja pasJuyHasi, HO HeT KaMepHbIX mer-
MaTHTOB, HE 3aTPOHYTHIX 3THM mpoueccoM. TpelMHHbIe anJHUTOBbIC H alljH-
To-rpaH4YecKHe KHJbl, He 3aTPOHYTHIE MepeKpHCTaMTH3alHeH, BCTPpeyaloTes
yacTo. B GOJBIIHHCTBE CAYYaeB AMJAHTOBBIE XKHJAbl HMMelOT HeboJbluHe Ha-
KJOHBI K TOPH30HTY MAM KpoBJe HHTPy3uu. [locrosiHHas M 3HauMTeNbHAA
Harpyska BbllIeJieKauluX MOpoJ Mo BCei NMA0IAAH CTeHKH TpPeUlHHbI M0J0-
rofl anJHTOBOM YKHMBI TIPENATCTBOBAJA YHAC/AeL0BAHHOMY Pa3BHTHIO TpeLH-
Hbl H NpHpalleHHIOo CBOGOJHOI‘O Dﬁ"heMa. H HEPEKPHCTEJIJ[HSHU,HH B 3THX
VC/IOBHSIX He pa3BHBafach. JKHJbl ¢ KPYTHIM YIVIOM TTajleHHs MO OTHOLIeHHIO
K KpoBJe MMeloT 06bluHO MeHbMIYIO BepTHKaJbHYyI0 Harpysky. Crporo sep-
THKaJbHble TPeIlHHbl BOOOILe He MCIBITHIBAIOT HATPY3KH BbilleJekaliux 1o-
POX M MOTYT TMOJHOCTBIO NMepeiaBaTh KOHTPAKLHOHHOE CzKaTHe MpHJeKa-
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