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TMpusesetiv i 06CYXAAIOTCH HaHHBIE, CBARETENLCTBYIOLLME O BELLECTBEHHO-EHETHYECKOR OAHOPOAHOCTY PA3HOBO3PACTHBIX 30/10THIX
ME30TEPMalIbHbIX MECTOPOXAEHM, 0BPAa30BaHHbIX B YIIEPOANCTO-CNAHLEBOM U HECTAHUEBOM CyBCTpaTe B 3010TODYAHBIX PaliOHax
[0xHow Cubupy, — Jlenckom, Cesepo-3abarikansckoM, OKHO-KUTOACKOM, EHUCEICKOM, MapTalryHCKoM. (10Ka3aHo MECTO Masbix
MHTDY34¥ B COCTaBE PyAONPORYLMPYIOLINX BHTUAPOMHBIX TD3HIAT-F0NEPNTOBBIX (PIOUAHO-MArMaTUHECKMX KOMAAEKCOB FyBUHHOM
nprpoas:. lpy3naki 06pa3oBanus PaHHVX rPaHUTOMAHBIX M NO3RHIX Ba3abTONAHBIX COCTABAOLIMX KaXHOro KOMINEKCA B PAMKaX
0LHOI0 METPOrEHETUHECKOrO NPOLIECCa, NOBTOPAEMOCTL KOMITIEKCOB BO BPEMEHM 1 NPOCTPaHCTBE CyXaT 0BOCHOBAHMEM BblaeneHms
TPAHUT-FONCPHUTOBOV MAarMaTNyeckon Gopmauuit. 10 NpERBapUTENb HbiM JaHHbIM IOCIEAHSS ROHBEPreHTHa n 0Bpa3yeTca B pexime
akkpeumy (0CTpoBHas Ayra-KOHTUHEHT) v KONM3um. OKOSODYLHbIE METACOMATUTS! PYAHbIX NI0IEA HECYT YEDTbI MUHEPANIOFO-NETPO-
XMMUHECKOA U FEOXMMUYECKON YHACNEA0BAHHOCTH NPOAYKTOB BHYTPIAAMKOBOTO METACOMATU3MA, B COYETAHIMM CO CTDYKTYDHBIMY CO-
OTHOLUBHMAMY NO3GHUX A3EK 6a3NTOB 1 Py 3TO OTPAXAET rEHETUHECKUE CBA3M PYA00OPA30BAHUA.C YMEPEHHO LeNOUHbIM Ba3anbTo-

UAHbIM MarmMaT1aMom. nOﬂy‘-IE’HHbIE‘ BbIBO4b! MOTYT BbiTb MCNONb30BaHbI AN NPOrHo3npoBaHing 30/10TbiX MECTOPO)KHEHM;I Ha HOBbIX

1NOWAAAX M PYAHbIX TEN B U3BECTHBIX obbexTax.

Baeneﬁue

KJTi04eBhie BOIIPOCH . METAILIOTEHHH 30J10Ta O CHX
[OP COCTABJISIOT TPEAMET AHucKyccHi. CylecTByoT
Pa3THYHBIE TIPEACTABNECHHUA O TOM, KAKHe Ie0IorHyec-
KM€ NPOLECCH HHHIMMPYIOT 00pa3oBaHue, HapumMep,
ME30TEPMAIBHBIX 30JI0THIX MECTOPOXACHMI. TNaBHEIM
Cpelly paBHBIX CJICAYET Ha3BaTh BONPOC O BO3MOXHBIX
HCTOYHHUKAX 30JI0Ta, COCPEAOTOUYEHHOIO B MECTOPOX-
IEHMSX, TIOCKOJIBKY TOT WM HHOM OTBET Ha HEro onpe-
AEIET MHOTOE B PEKOHCTPYKIINH T'€0IOTHYECKOH 06yc-
JIOBICHHOCTH pyloo6pa3oBaHud H B pa3paboTKe Kpu-
TEPUEB PETHOHANIBHOrO U .JIOKANBHOTO MPOFHO3a pyIo-
HOCHBIX Iiomaneit. IIpu cpaBHUTENBHO BEICOKOM CTe-
[EHU M3YICHHOCTH (DU3UKO-XHMHIESCKUX M TEPMOIH-
HAMMYECKUX peXuMoB o0pa3oBaHusd pyi nmpobieMa
3aKJIIOYaeTCs B TOM, YTO B CAMOM '30j10T€ He HaMJEeHO
[IPAMBIX [IPU3HAKOB TOTO, TLAE ¥ IOYEMY MODHIIH3YeTCS

METai, KaKOBH MEXaHM3MBL €0 MOOMIH3AINY H.
TPAHCIIOPTHPOBKHU, NPEXHE YeM OH GYIeT OTIOXEH B

pyzax. CrielMammcTaM, M3y4aloliiM 30J10TEE MECTO-
POXIEHUS, MPUXOAUTCH OPUCHTHPOBATLCS HA KOCBEH-
HBIC YKa3aHHA, CJICRYIOILMC M3 aHaAIn3a CBA3EH 30710~
THIX PV, MECTOPOXIECHUIA, GoJiee KPYIHHBIX PYAOHOC-
HBIX NOLIAeH ¢ INEMEHTaMHU I€0JIOTHIECKOTO CTPOe-
HH$1 36MHOM KOPBI, TEM CAMBIM BHISIBNIAA PeaibHbIE 3a-
KOHOMEPHOCTH PA3MEIlEHHS 30I0TOTO OpYIeHEH!,
COTIPOBOXAAEMEIE OIHAKO BeChbMa NpoOIeMaTHIHEIMU
BBIBOJAMH O €I0 NPUHAIEKHOCTH K MPOU3BOXHEIM
KOHKDETHEIX TE0JIOTHICCKUX HPOLIECCOB.

Bce MHOroo6pasue CylecTBYIONUIMX HpeCTaBleHHi
0 Te0JIOTHYECKHX TIPOHECCAX, OTBETCTBEHHEIX 3a 00pa-
30B2aHHUE ME30TEPMANBHEIX 30/T0THX MECTOPOXICHHMIA,
YKNaOLiBaeTCsl B 1€ KOHIIEMIMHE: MATMATOTeHHO-THA-
POTEPMANIBHYIO B METAMOP(POreHHO-THAPOTEPMAIb-
Hy10. Kaxnas 43 HUX MHOrOBapHaHTHA Y TIPE/ITIOiara-
€T MarMaTHYecKHe B MepBOM CJIyyae ¥ MOPOIHEIE BO
BTOPOM UCTOYHUKH 3071074, CornacHo MeTaMopdoreH-
HO-THAPOTEPMATBHOM KOHUENIIMU, HOCUTENSIMH ¢Gop-
MUPYIOLIMX PYIbI CBEPXKIAPKOBLIX Macc METaINa JIEK-
JapUpYIOTCS, KaK TIPaBHIIO, YTACPOLHCTHIE CIaHIIEBHIE

TOJIIM B 30I0TOPYAHBIX pal{OHax CIIaHILEBOrO THMa, B
I0xnoit Cubupu ato Jlenckuit, Enuceiickuii paifoHb!
1 HEKOTOPKIE APYTHE TEPPUTOPHH, B CTPOSHHH KOTO-
PEIX YYACTBYIOT YIJIEPOAUCTEIE CAHIEL. B 30m0TOpYI-
HBIX DaifOHaX, CIOXEHHEBIX HHHIM Pa3HOOGPa3HEIM,
MPEUMYIIECTBEHHO KPUCTATTHYECKHM CYOCTpaToM,
MarMaroreHHO-TUAPOTEPMATLHOE NIPOMCXOXICHHUE
OpYIEHEHHS PaCCMATPUBALTCH B ACTIEKTE TEHETHYECKHX
(napareHeTMYeCKUX) CBA3EH IM60 C MAHTHITHBIM, JIN60
C KODOBBIM TDAHUTOMAHBIM MarMaTU3MOM.

B nocnennue necsTHieTHS HaKOIUTEHa OOLIMpHAs
reosIoTudecKas M aHauTHueckas muopmauus. Cyine-
CTBYIOT IIPOGIeMBI B MICTIOBL30BAHKMH TOCHEIHEH B TOH
ee YacTH, KOTopast OTHOCHTCS K T€OXUMHH 30J10Ta. Bo
MHOXeCTBE IyOAMKALUA Ha 3Ty TEMY OTCYTCTBYIOT
OLIEHKH TOCTOBEPHOCTH AHATUTHYECKHX JaHHBIX — CXO-
HUMOCTH PE3Y/IETATOB BHYTPEHHETO KOHTPOJIS, BHENI-
HETO KOHTPOJIS Pa3HBIMK METOaMH, BEIGOPKH hopMu-
pytorcq 6€3 ydera SMUreHeTMYECKHX MpeotpasoBaHmit
TIOPOJI, YTO 0COGEHHO AKTYANbHO, IOCKOJBKY PEUb MAeT
TpeXIe BCEro O JIOABEPIUIMXCS OKOJIOPYIHOMY MeTa-
COMaTH3My pynoBMellaolux cranuax. K yemy aro
[PUBOANT — MOXHO BUIETh Ha puMepe JIenckoro paii-
OHa. B mecTMaeCATBIX-CEMUAECTEIX TOXAX HCXOMHEIE
1151 pyAooOpa3oBaHMA YIIEPOAMCTHIE CIAHIIB 31€Ch 10
JaHHBIM Da3HbIX ABTOPOB CONEPXKATH HECATKU-THICTIH
MHUJLTHTPAMMOB CHHTEHETHYHOTO CTaHLaM METAILIa B
TOHHE IIOPOJibl, B BOCbMH/IECATBIX FO/laX — TIEPBBIE MHJI-
JIMrpaMMbl. B pesynsrate MBI HMEEM TO, YTO MMEEM, —
Ype3BHIYAHHO IPOTHBOPEYMBEIE BLIBOXBL XOTst, €CIM
HEKOTOPHIe Pa3pabOTYMKK MeTaMOP(OTEHHO-THIPO-
TepMajIbHOM KOHUEMIWY, KOTOpas BO3poaMIach Ha
Wliee CBEPXKIIAPKOBBIX COAEPXAHMH 30J10TA B ClIaHIaX
KaK HEOOXOMUMOM YCJIOBUH pyRooOpa3oBaHud, NMpH-
ILUTH X BBIBOAY [1] 06 OKOJMOKIapKOBEIX €r0 colepxa-
HUSX, TO 3TOMY, BEPOATHO, HAZIO BEPUTh. ,

B cosokymHOCTH '(hakTOB, KOTOpHIE 'apMOHHYHO
JOTIOMHAIOT APYT APYra B EAUHOM aHcaMOJie W yKaskl-
BAIOT Ha 06pa30BaHwMe 30J0TOT0 OPYACHEH!S B CliaH~
LIEBHIX M HECMAHLIEBHIX PAfOHAX B CBA3M C BO30yxXze-
HHEM MAHTHM 3eMJIM, CBOE MECTO 3aHUMAIOT MaTbie
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UHTPY3UH Y X TIPOCTPAHCTBCHHO-BPEMCHHEIE COOTHO-

IIEHHS C PYIaMH, METACOMATHYECKHE IPEOOPA30BAHMS

MaIbIX AHTPY3HH M [MPU3HAKK UX NMETPOXUMUUECKHUX,
HEeTPOTEHETHYECKHX CBs3el ¢ pynooOpa3oBaHUeEM.
IpenBapsas ofcyXaeHUe 3a9BICHHON MPOONEME Ha
TIPMMEDE Psiia 3010TOPYIHEIX MecTOpoxXaeHMi FOXHOM
CulupH, IpuBeaeM NPU3HAKYU BEILECTBEHHO- [eHETH-
YeCKON HX OXHOPOAHOCTH U TIEPEUHUCIUM YIIOMSHYTHE
KPUTEPHH € YUYETOM TOIO, YTO BCE 3TO CIIOCOOCTBYET
00OBEKTUBHOM OLIEHKE Pe3yJIbTATOB, 4 PA3BEPHYTOE UX
PAacCMOTPEHHME BHIMOJHEHO paHee [2—4 u Ap.].

1. Mpn3HaKK BeleCTBEHHO-TEHETHYECKON
OLHOPORHOCTY MECTOPOXAEHUIA, 00Pa30BaAHHBIX B
CNaHLEBOM M HeCNaHLLeBOM Cybcrpare

B aHanu3e 1 o6cyxaeHUH y4acTBYIOT CYXOMOXCKOe
Mectopoxaenue Jlenckoro paitona, KapanoHckoe,
Keaposckoe, MpokHHAMHCKOE, 3amagHoe, boromkan-
ckoe, Bepxue-CakykaHckoe MecTopoxaenust Cepepo-
Jabaiixaibckoro paiioxa, 3yn-Xonbunckoe, 3yH-Oc-
nuHCKoe MectopoxaeHus OxuHo-Kuroiickoro paito-
Ha, CoBeTcKoe ¥ BepHKy/IbCKOe MECTODOXICHHUS CO-
oTtBeTCTBEHHO EHMceiickoro 1 MapraiiTHHCKOTO pai-
OHOB. ' ‘

30JI0THIE PyAB! B MMHEPATM30BAHHBIX 30HaX, 3ajie-
Xax TIPOXHIKOBO-BKPAIJICHHOM MUHEPATU3ALMU U
KBapleBO-XUJILHOTO THIIA COIPOBOXIAIOTCH METaco-
MaTHTaMK Gepe3uToBoit GopMaliuy B 06pamMieHIH 06-
IINPHBIX OPEOJIOB MPONMIUTONIONOOHEX U3MEHEHNH 1
CIIOXEHH IATHI0 MUHEPATBHEIMY KOMILIEKCaMu, 00pa-
30BAHHBIMH B PAMKAX MATH CTAIU# B TEMIEPATYPHOM
uHTepBasie ot 630 0 50...25 °C npyu xapnenusx Guon-
J0B OT 2,7 KOap ¥ HUXe. MUHEPATbHEE KOMILIEKCHI
BKJTIOMAIOT CKBO3HBIE, B TOM YHCIC POLYKTHUBHEIE MU-
HEPIbHBIEC ACCOLMALIMH B COCTAaBE KBAPLA HECKOILKHX
reHepanuit, o61mepaciipoCTpaHeHHBIX CY/1bGUIOB, Kap-
OoHatoB. B pyaax ¥l OKOJIOPYIHBIX TEOXUMUYECKHUX OpE-
OJ1axX BCETMA yYacTBYIOT B hOpMe COOCTBEHHBIX MUHE-
paJloB M/WH TipuMecelt cepedpo, pTyThb, CYpbMa, Mbl-
HIbSK, BONbGDPAM H JPYTUE IEMEHTH B Pa3HBIX KOJH-
YeCTBEHHBIX COOTHOIIEHUX.

Pysioo6pasyioniue cuctemsl GyHKUMOHHPOBAIY B
peXuMe TyTLCUPYIOLIETO TIOCTYIUIEHHS M3 0YaroB Te-
HepaLKy PyIOHOCHBIX pacTBOpOB — Qmouaos. 00 31T0M
MOXHO CYIWTh ITO COBOKYITHOCTH NPM3HAKOB, BHISB-
JIEHHBIX TPYAaMH MHOTHX HCCeI0BaTeNeH. .

Bo-nepBrix, nocnenoBaTenbHOCTL 06pa30BaHus
MUHEPAIbHBIX 2CCOLMALIMNA B TUAPOTEPMAIBHBIX PyAax
BOOOLIIE MOAYMHAETCSA TEHEPATN30BAHHON CXEME, CO-
T7IaCHO KOTOPOJ paHHee BHISICHUE OCHOBHON MACCh
OKCHJIOB (KBapIIa) CMEHSETCS MOCEAYIOLMM OTIOXe-
HHEM OCHOBHOM Macchl CyJIbGHAOB M 3aT€M QCHOBHOM
MACCHl KapBGOHATOB. DTa MOMAYEPKHYTas eHIe B IATHIe-
cateix rofax AL BetexTunbimM 060011eHHAs CXeMa KOH-
kperusuposaHa M. H. Kuraem (1986 1), KoTOpHIit 1M0-
Ka3aJl, YT0 OHA BBIIEPXUBAETCA M B 06BEME KaXIOTO
MHHEPATLHOTO KOMIIIEKCA, BEIPAXas MOBTOpSIOLiIee-
¢S COOTBETCTBEHHO YMCITy MHHEPANBHEIX KOMILIEKCOB
M3MEHEHNe BaXHeLIero GU3NKO-XHMUYECKOTO 110Ka-

3atens (pH) B cuctemax pactsop-mopoaa nono6Ho
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TOMY, XKaK 3TO UMeJo OBl MECTO B CJIY4Yae 3BONIOLUOH-
soro (mo J.C. KopXHHCKOMY) pa3BUTUSA THAPOTED-
MAJIBHOTO MPOIECCa B HENOM. 3aKOHROMEPHOE H3MEHeE-
HUE KUCIOTHOCTU-OCHOBHOCTH PacTBOPOB ADU OTJIO-

KEHMU KaXA0ro MUHEPAIBHOIO KOMILIEKCa U MTOBTO-

PAEMOCTb €70 OT KOMILUIEKCAa K KOMIUTEKCY B paMKax
BCETO MMHEPAJHLHOTO COOGIIECTBA PYA COIIACYeTCs C
TIpe/ICTaB/ICHUEM O IIOPLMOHHOM TIOCTYIIEHUM PACTBO-

-pPOB, HO TPYOIHO OOBACHUMO C O3UIAH HPCHCTaBHCHHﬁ

0 HENpEPHIBHOM HCTCYEHHH MX U3 0YaroB TeHEpalyu.
Cyis o cxeMaM HOCTIEA0BATENbHOCTH OTIOXEHUS MU~
HepalbHHIX accoluaImii 1 komruiekcos B.A. ExuBano-
Ba, 10.B. JIsxosa, M1.B. IToruBHAKa, aBTOpa U APYTHX,
00CyXIaeMble Me30TepMaJIbHBIE 30/I0THIE MECTOPOXIE-
HHA HE COCTABJIOT MCKIIOYEHIE U3 IPHUBEAEHHOK 3a-
KOHOMEPHOCTH. ‘ ‘

~ Bo-BTOpBIX, TOCDECTBOM H3YYEHHUS yIIOMAHYTEIMH
¥ APYTMMM aBTOPAMH Ta30BO-XUAKUX BKIIOYCHUI B MM~
HepaJiax pya ycraHoBIeHo Bo3pacTaHue (10 50...100°C)
TEMIIEPATYP OTIOXKEHHA PAaHHUX 3apOXAEHWH KBapLa
KaXIOT0 NOCHEAYIOMEr0 MAHEPABHOTO KOMILIEKCA OT-
HOCHTEIIbHO TEMIIEPATYP OTIOXEHHS TO3NHUX 3apOX-
JEHMH KBaplia NpeIIIeCTBYIONIETO eMy KOMILIEKCa.
Hpu sroM, GopMHpOBaHHE KaXI0TO MUHEPATLHOTO
KOMITIeKCa TIPOUCXOTUNIO0 IPH B3aUMOICHCTBUY € T10-
pOJaMH PAaCcTBOPOB, OTIMYABHINXCS 110 Ga30BOMY CO-
CTOSIHUIO, COCTABY ¥ aKTHBHOCTAM PACTBOPCHHEIX Be-
LIECTB, OKMCICHHEIX M BOCCTAHOBICHHBIX [a30B, B YUC-
Jie KoTophix auarnoctupyiorcs CO,, CO, H,, N,, CHy,
C,H¢ u npyrue yriesomoposel. OCHOBHas Macca 30710~
Ta BHIIENAIACH U3 BCKMIIABIIMX HIH KUIISIIIHX YIICKUC-
JIOTHO-BOAHBIX PACTBOPOB B TEMIIEPATYPHOM IMAla30-
He 280...160 °C. Bce 310 cBOlCTBEHHO MpoLeccy o0pa-
30BaHUA ME30TCPMAIBHEIX 30JI0THIX MECTOPOXAEHUIA
BOO0OIIE ¥ BOSMOXHO B CIy4ae MPUTOKA NEPel OTIOXE- .
HHEM KaX0r0 MHHEPATBHOTO KOMILIEKCA CBeXei Top-
LM PacTBOPOB, 00JIee BHICOKOTEMIEPATYPHBIX, C UHEIM
COOTHOIIEHUEM ra30BO# ¥ XMIKOM (a3 M cOCTaBOM pa-
CTBOPEHHBIX BELIECTB CPABHUTEJILHO C TIPEATNIECTBYIO-
Ll mopuueii.

B tpeThHX, GakT CyLIECTBOBAHMS B 30JI0THIX MeC-
TOPOXICHUAX BHYTPHPYIHEIX JaeK OCHOBHBIX IIOPO,
CEKYIIMX PAHHHE MHHEPAIbHbIE KOMIUIEKCHI, HO TIEpe- -
ceKaeMBIX TIO3THMMMU ¢ TIpU3HAKAMM BO3ACHCTBHUS 011-
HUX Ha IpyTHe, CBUACTENBCTBYET O MOCTYIUICHUM Mar-
MAaTHYECKHX PacILIaBOB Ha 3Tane GyHKIKOHUPOBAHUA
pPyIoo0pasyIoNMX CUCTEM. 30HH 3aKaTKU B JaiKax B
KOHTaKTaX ¢ KBapleM CIIyXaT YKa3aHHEM Ha TO, YTO
paHH¥e MAHEPATHHEIE KOMIUIEKCHE YCIIEIM K MOMEHTY
BHEJIPEHHS pacTuaBOB OCTHITh, IS Y€TO TPeOOBANOChH
BpeMs. D10 BO3MOXHO, €CJTH TOPIIME PACTBODHI MOCTY-
ANy He HEMPEPHIBHO, B TIPOTHBHOM CIY4Yae OHH IO]1-
JEPXHBATH OBl BRICOKYIO TEMIIEPaTypy TOMBKO YTO 00-
PA30BaHHOTO W TTPOAQIIKAIOMIETO BHINEATHCS PYIHOTO
cybcTpara. ,

Kax1oe MECTOPOXICHYE UHAWBUAYAIILHO U CTIELIN-
duyecKye ero YepTsl, — YCAOBHUS 3aeraHus ¥ GOpME!
PYIHBIX TeJl, HEKOTOPhIE MMHEPAIbHEIC aCCOUBALIME K
3MEMEHTEl B X COYETAHUSAX M APYrHe MOIYEPKHBAIOT
€CTeCTBEHHYIO cielndUKy pyAoo0pa3oBaHUs B KOHK-




- ECTeCTBEHHbIE HayKu

peTHOM 00BbekTe. OHAKO reoioro-TeHeTHYecKas Cyul-
HOCTb TPOLIECCOB €AMHOOGPa3Ha BO BCEM COOOIECTBE
MeaoTepMaanmx 30JI0THIX Mecmpoxcnennﬁ.

-2 CBMAETeanTBa ropﬂqero [bIXaHNa MaHTUN B
pynoobpasosannm

B noceHue JeCATUIETHS B COCTABE py'u 1 OKOJIO-
DYAHBIX METACOMATHYECKHX (TEOXMMHUYECKHX) OPEOTIOB
0GHapyXeHbl CBEPXKIAPKOBEIS KOHLEHTpaLuK (hemo-
(UIBHBIX SNEMEHTOB, KOTOPBIM CBOMCTBEHHBI TEOXH-
MHYECKME ¥ METAUIOTEHHUECKHUE, CBSI3H C Oa3aibTaMu
¥ IPOM3BOJHHIMU OCHOBHOTO H YIBTPAOCHOBHOTO, TO
eCTh MAHTHHHOIO, MarMaTu3Ma. K uHciy 3THX aleMeH-
TOB OTHOCATCH hocop, TATAH, MATHUHM, PTYTh, METall-
JIbl TUTATMHOBOM IPYIIIIE, TTOPOMHEIE KNAPKA KOTOPHIX
B OCHOBHBIX, ym;rpaocnonnblx Toponax M MPOAYyKTax
muddepeHIaLMy MAHTHIAHBIX PACILTABOB — LIIEN0Y-
HBIX TIOPOJAX 3HAUMTENTLHO TPEBHIIIAIOT TAKOBEIE BO
BCEX IPYTUX, TPEXNE BCEro KOPOBBIX 0OPa3OBaHMAX.
HekoTopsie 3/EMEHTHL B Pe3yJIbTaTe MarMaTudeckoi
middepeHLHMaLiH, HHOTAA B CONPOBOXIEHHH THIPO-
TepPMAIBHOI IEATENbHOCTU GOPMHAPYIOT IPOMBIILLICH-
HbIe MECTOPOXKIEHHS: THTAHO-MArHETUTOBBIC C aTlaTh-
ToM B ra66ponaax (BoikoBckoe) M KapOOHATUTAX Yiib-
TPaOCHOBHHIX —~ IIENOYHHX KoMIUIeKcoB (Kosropc-
Koe), He(eTMH-aMaTATOBEIE ¢ CYIECTBEHHON IPHMe-
chio c(heHa B LIETOYHBIX MaccuBax (XubUHCKOE), Xpo-
MUTOBHIE C TUIATHHOMIAMM WM TUIATHHOMIHEIE C XpO-
MWTOM B YJIBTPAOCHOBHBIX nopozax (KeMmupcaicKoe,
Byumieensn) u T.A.

Kompacmble (KK 10'6.. 8) aHomannn tdocdopa,
THTAHA, MATHHA B OKOJIOXMIbHBIX 6epesmax B GX-
HeM oGpaMneHun KuagHcKO# 30HE! TTYOMHHBIX Pa3-
oMOB 06HapyxeHbl B IpOKMHIMHCKOM MeCTOPOXiIe-
v [2). TTo Mepe yianeHns oT 30Hbl Pa3/ioMOB Ha pac-
crosHmsx 0,5...1,5 KM KOHTPacTHOCTb aHOMANIHA B 30-

JIOTOHOCHEIX BepesuTax ¥ IpAMO KOPpEJIUpyoliee ¢
Heli ConepXaHue TUTAHA B METACOMATHYECKOM IHDHTE
(z0 6000 r/T) CHUXAKTCS BIUIOTb 10 KIAPKOBBIX 3Ha-
yenyit. B anociaHIeBbX 30I0TOPYAHBIX 3anexax Cy-
xoro Jlora Taxxe 3aQHKCHpOBaHbl KOHTPACTHBIC aHO-
Mayum THTana i Gocdopa, npuyeM ronybsie ¥ po3o-
BbIe KPHCTAJLUTG! ANaTHTa Y9aCTBYIOT B COCTaBE M KBap-
LIEBBIX XM [5, 6]. 3HauuTeNBHbIE, B 4...6 pa3 MpPeBh-
LIAIONHE 30ECH KIAPK B YITEPOAMCTEIX CIIAHLAX Macchl
Maruus 3aK/TI0YeHb B COCTaBE METAKPHCTAILIOB Kap6o-
HAaTOB KPYIIHOOGBEMHBIX METACOMATHYECKHX OPEOJIOB.
B KapanoHckoM Meéropomeﬂﬂn conepxanus TiO, B
aMOTPaHUTHBIX OKOMOXHIIbHBIX Gepe3uTax JoCTHIaloT
4 % nporus 0,2...0,3 % B rpaHuTax. 3HAYUTETBHOE, IO
2,5 %, comepxaHue PyTIa B OKOJIODYAHBIX ariocaH-
1eBbIX opeosiax COBETCKOTO MECTOPOXICHHS OTMETH-
na H.B. Ilerposckas [7], a B.JI. PycuHoB ¢ coaBTopa-

M [8] yKa3a1u Ha GoNbIIyIo MOGHIBHOCTB 30ECh THTA- -

Ha, KOTODHIH MO TAHHBIM XMMHYECKUX aHATM30B IPH-
BHOCHTCS B apeail OKOJIOPYXHOTO METACOMATH3MA. .

B /mMTepatype MpUBOAATCA (PparMEHTapHBIC YTIOMHU-
HaHUs O TOBLILICHHEIX CONCPXAHUAX TUTAHA B 30JI0TO-
HOCHBIX METACOMATHTAX ¥ METACOMATHYECKOM NUpHTE
[PYIUX paOHOB, B TOM 4Kcne 3apybexHsix [3, 9 n 1p.].

BaxHO MOIYEPKHYTH IBa 00CTOATEACTBA: Bo-nep-
@biX, CBEPXK/IAPKOBEIC KOHIEHTPALUMH THTaHa U doc-

- popa, CBUIETENBCTBYIOLIHE 00 UX MUTPAIMOHHOH CTIO-

COBHOCTH B I'MIPOTEPMATBHEIX ITPOLIECCAX, — HE CTOJb
yX GOJIBLIAs PEAKOCTh B THAPOTEPMAAbHBIX MECTOPOX-
JICHUSX, HATIpUMep, YpaHa, 30710Ta M ypaHa  (3HCUTH
KazaxcTaHa, 30J10TO-0paHHEPHTOBEIE PYAR! AJITaHa 1
Ip.). Bo-emopbix, aHOMAINUK 3THX ACMEHTOB B 30J10-
THIX PYIax ¥ opeosiax 00HapyXyBaloTCs He BO BCEX Me-
CTOPOXIEHHMAX, B TOM YKMCTIE- KPYNHLIX. TToka He Hail-
[ieHbl OHY B 3yH-X0NGHMHCKOM, BepHKYIBCKOM MECTO-

‘poxaenusx. OGpacHeHue 310My JaHo B [4, 9]. [lo-Bu-

IHMOMY, J€JIO B TOM, 4TO LIETOYHBIE (IIOMALL, TPAHC-
[IOPTHPOBABIIME KOMIUIEKCHL H 3NEMEHTOOPraHMYeC-
KHe coequHeHus THTaHa 1 Qocdopa U3 ouaros rexe-
paLMH, B PAIE CIIy4acs yXe Ha IIOIPYAHBIX YPOBHSX HC~
BITHBATA HHBEPCHIO C M3MEHEHUEM. LIENTOYHOIO pe-
KIMa HA KUCTIOTHHIH, YTO OOYCTIOBNMBANO PAcIial KOM-
TLIEKCOB ¥ OCAXIICHHE STHX SIEMEHTOB, pmepmmx B
KHUCAOTHHIX Cpedax.

TTpu 06pa3oBaHKUH 30T0THIX MCSOTCpMaﬂbeIXMCC-
TOPOXICHUI PEATH3YIOTCS UPE3BLIYAHHO TECHEIE Te0-
XMMHYECKHE CBS3H 30J10Ta M pTYTH. M3BeCTHHI PTYTHHIE
MECTOPOXIEHHS ¢ IPOMBIUINCHHOH NPUMECHIO 30710~
Ta, 30JI0THIE MECTOPOXIEHHS C NPOMBIIIEHHOH MU~
MECBIO PTYTH. B paccMaTpuBaeMoii COBOKYIIHOCTH Me-

CTOPOXIEHMIA 30J10TO BMECTE € cepeGpoM Beerza Coxep-

XUT MPUMECH PTYTH OT K0Jieil 0 IeCATKOB NIPOLICHTOB,
a TIOBHIHMICHHLIE KOHIIEHTPAIUNA €€ XapaKTepHb! 1A
OKOJIO-BEPXHEPYIHBIX YPOBHEH OKOJNODYIHBIX T€OXH-
MHYECKHX OpEOJIOB, HalIpUMED, B HpOKHHHI/IHCKOM
Mmectopoxaenuy [10].

Pyasl Me30TEPMATBHBIX 300TBIX MECTOPOXAEHUN
COZIEpXaT METAJUTH IUTATMHOBOM IDYMIbI B KOHLEHT-
paLlisX, HOCTUTAIOMMX NPOMBIILIEHHBIX 3HAYEHUH.
Craryc 30/10TO-IUIATHHOBOTO NOMYdwio CyX0NoXCKOe
mectopoxaenue [6]. TIoBHIIEHHEIE M BHCOKHE
(no 1 1/T) conepXaHHs TUIATHHH HEAABHO OOHapyXe-
mbl B pyfax Coserckoro [11], Mpokunaunckoro, 3yH-
XonGuHcKoro MecTopoxaeHHi. [To-BunuMoMy, OTKpHI-
THE TLTATHHOMIIOB BO MHOTHX JDYTHX MECTOOXICHHSX
— BOIIPOC BPEMEHH.

YyacTue B pyRooGpa3oBaHAY MAHTHIHBIX TIPOlIeC-
COB JIEMOHCTPUPYIOT H30TOIIHBIE OTHOLICHUS YINIEPO-
ZJa KapbOHATOB U cepbl CyIbPUIOB OKONOPYIHBIX Me-
TacOMATHTOB U pyZ. 813 C 1 334 S B YIIOMSIHYTHIX MUHE-
panax 61M3KM K MAHTHIHBIM METKAM (METEOPUTHOMY
craiaapty) B bepukynnckom [12], Coserckom [13],
3yH-Xon6uHckoM [14], YpokunaunckoM, Kenposc-
KoM, KapajioHcKOM H Ipyrix MectopoxaeHusx Cepep-
Horo 3abaiikansd [4], CyX0/0XCKOM MECTOPOXICHUU
[6], uTO BOOOILE XapaKTEPHO WIS ME30TEPMATLHBIX 30-
JOTHIX MECTOPOXACHMIA. Y30CTh MHTEPBANOB Koneba-
HHI M30TOMHBIX OTHOIEHHH) YIIEPOIa TIPH 3TOM CBH-
IETENLCTBYET O ¢1ab0M $HPaKIMOHUPOBAHUY €T0 U30-
TOTIOB ¥ 00 OTCYTCTBUH CYIIECTBEHHOM IPUMECH B HEM
M30TOIHO JIETKOTO OPraHMYeCKOro M 30TOMHO TSKE-
J0r0 ceaumenToredHoro yraepoaa [9]. Hamporus,
CBOMCTBEHHOE cepe CYNbGUIOB MECTOPOXIECHHH B YT-
nepozucthix cnanuax (Coserckoro, CyxomoxcKoro)
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HEKOTOPOE H30TOMHOE YTKEJICHHE CBA3BIBACTCS C Ya-

- CTHYHBIM 3aMMCTBOBAHHEM U30TOITHO TSLKENOM CEPHl U3
BMEMIAOLIMX 0Caq0YHbIX nopox [4, 6 u ap.]. Ha sto
TIPEAIIONOXEHUE HABOIAT (PAKThI H30TOMHOTO 06JIErve-
HUS cephl CyIb(UAOB B HAIIPaBIEHUH K PACTBOPOIIO-
BOJISII{MM 1LBAM 30H ITyGMHHBIX Pa3IoMoB, THG0, KaK
B Cyxom Jlory, — X LIEHTPaIbHBIM YaCTAMM PYIHBIX 3a-
Jexelt, 00paMISIOIUM Takie HIBH [6].

O cymecTBOBaHUH KAHAJIOB CBA3H MAHTHH C BEPX-
HEKOPOBHIMYU YPOBHSMHU B 3MOXH PyAc00pa3oBaHus
CBHIETENILCTBYET KOHTPOIb 30JOTOPYAHEIX 30H U Mec-
TOPOXMCHUH B UX COCTaBe IIyOMHHEIMM Pa3ioMaMi
pasHoii reoIMHaAMUYECKOi TIpupons [4 u ap.). Bepu-
KYJIbCKOE MECTOPOXICHUE IPHHATICKUT YIApHUHCKO-
Komcomonbekoit 3omoTopynsoi 30me, o6pamisiomeit
¢ BUcqyero 6oxa KysHeuko-Amataycckuil ryGMHHBINH
pasnoM. CoBeTCKOE MECTOPOXAEHHE B COCTABE TPOTS-

- XEHHOH 30JI0TOPYAHO 30HBI NPHEHUCEICKOTO 3aaH-
Tapbsi KOHTpoIUpyeTest UImuMOUHCKOM 30HOM [yOuH-
HBIX Pa3/IoMOB. 3YH-XO0JI0MHCKOE M APYTHE MECTOPOX-
nenuna Ypuk-Kuroiickoii 3010TopynHO# 30H BocToy-
Horo CasiHa 3aJIeraioT B IyOMHHOM pasioMe, OTAE/S-
wouteM [apraHckuit BRICTYI apXefickoro hpyHaaMeHTa oT
npoTepo3oiickoro obpamneHust. 3anaguoe, Upokun-
AUHCKOE, Kenposckoe M Apyrue MecTOpOXAEHUS
HOxHo-Myiickoro xpe6ra 06pasoBaHsl B 0GpaMIeHAH
Kustuckoii u Keaposcko- BUTHMKOHCKOH IITyOHHHBIX
DA3NIOMHBIX CTPYKTYD, OTPAHHYHMBAIOUIHX COOTBET-
CTBEHHO C 3amajia ¥ BOCTOKa My¥CKuil BHICTYII apxeii-
ckoro ¢ynnamenta. KapanoHckoe MecTOpoXaeHue
JipuypoueHo K Cionb6aHCKoil 30He IyGHHHEIX pasiio-
MOB Ha BOCTOYHOM OKOHYaHUM Baiikano-Myiickoro
BYJIKAaHO-ITYTOHU4eCKOro nosca. Cyxomoxckoe Mec-
TOpoXaeHue JIEHCKOTo paiioHa B COCTaBe 30510TOPYH-
HOM 30HBI CEBEPO-BOCTOUHOIO MPOCTHPAHHS 06pazo-
BaHO B BEpXaX MHOTOKIWIOMETPOBO# CKJIAMYaTol Kap-
DOHATHO-TEPPUTEHHOM TONLIM Haj OCEBOi Hambonee
TNIOTpyXeHHOM 30H0i bofaitbuHckoro Tpora, copnaga-
I0ILEH € CHCTEMOM TIIyOGMHHBIX Pa3TOMOB B (YHIAMEH-
T€, TPAaCCUPYEMOH B CJIAHLICBOM BBLITIOHEHUH TPOTa
pasioMamMH ¥ NOSCaMu BBICOKOM TPELIMHOBATOCTH.

Pynnl paccMaTpuBaeMbix MECTOPOXICHMIA 3aKITIO-
YEHBI BTECHBIE "O0BATHS ' MAHTHH MOCPEACTBOM JOPYA-
HBIX; BHYTPH- ¥ O3THEPYMHBIX "HIyNanell" — qaeK oc-
HOBHOTO COCTaBa, KOTOPBIE OJTHAKO Xe IIPEACTABIA-
10T JINIUD NO3HHE NPOMU3BOMHBIE CIOXHEIX M [UIMTENb-
HBIX (DIIIOMTHO-MarMaTHYeCKHX TIPOLIECCOB MAHTHITHOM
TIpUPOZEL: B cocTaBe paHHKMX IPOM3BOAHBIX Mpeobiia-
ARI0T KHUCJIBIC MarMaTHyecKUe OPOAH, BKIII0Yas naii-
KOBbIC, TAK Ha3bIBaeMEIE [-TPaHUTH, 0Gpa3OBaHHBIE
KaK ITaJIMHICHHBIE N0 BO3MEHCTBHEM MAHTURHEIX
(II0MI0B-TEILIOHOCHTENIEH, YEMY TOBCEMECTHO MMe-
€TCSH MHOXECTBO M30TONHBIX CBURETENBCTB (87Sr/36Sr
uup.).

3. Marmatuyeckie nopoas! 1 30n0Tie pyael
Me30TepManbHbIX MECTOPOXACHMIA

B 0IHOBO3PACTHEIX MO3THENANE030HCKIX (11epMBp)
[15] 3amanHoM, MpokunanHCKoM, Kenposckou, bo-
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ronnkaHckoM, Kaparonckom, Bepxue-CaxykaHckom
MECTOPOXICHHAX CYIUECTBYIOT JOPYAHEIE PAHHUE i~
KU aTTATOBUIIHOTO ¥ NETMAaTOMAHOTO FPAHUTOB, Ipa-
HUT-HOPGUpa, MUKPOTMOPUTOBOTO TOPOHUPUTA U TIO-
3IHUE, YACTO COMPOBOXIAEMBIE 30JJOTOPYIHBIMH KBAp-
LIEBBIMU XWIAMU IANKH YMEPEHHO LIEI0YHOT0 OIMBH -
HOBOTO no/epyTa [3]. B Kenpockom MecTopoxaeHnn
3TUM JaKaM TIPENIUECTBYET 3peNast OYaroBO-KyIob-
Hasl OCTPOMKA THENHCO-MHIMATHTOB CO IITOKOM rpa-
HOAMOPHTA K KBAapLIEBOTO JUOPUTA B €€ AIpe, KOTOpast
obpazosana Ha 30...50 MJIH JeT paHblle Hayana pyao-
obpasoBanud [16]. B aroM xe MeCTOpOXIEHMH BHISB-
TIEHBI OOUNBbHEIE BHYTPUPYIHEIE (AiK¥ YMEPEHHO e~
JIOYHOTO OJIEPUTA, KaK IIPABIIO, HEPABHOMEPHO T~
POTEPMATEHO U3MEHEHHEIE, B TOM YHCIIE CPEJIH CBEXUX
PYZIOBMEIIAIOLINX MarMaTUTOB H YINEPOAUCTHIX CIaH-
LIeB POTEPO3OHACKOH TaKKe PYLOBMEIIAIOIIEH KEAPOB-
ckoii o, O0beM MUHEPATBHEIX HOBOOGPa30BaH Uit
mocruraet 70...80 %, Tak 4To FAlKM HEPEIKO CIOXKEHEI
MeTacoMaTuTaMu. B cocTaBe MUHEPasOB rUApoTEp-
MaJTbHOIO 3Talla Y4aCTBYIOT 06Pa3yIoLIHe B pa3HBIX CO-
YEeTAHUSIX MUHEPATIbHBIE 30HBI CEPITEHTHH, TAIBK, XJ10-
DHTBI, SMMIOT, TPEMOIMT-AKTHHONNT, ANBOUT, KBapLI,
CEPULHT, KATBIIUT, 10JIOMHT, HOJIOMHT — AaHKEPUT, Mar-
HE3UT, PYTUJI, IEAKOKCEH, alaTUT, MATHETHT, UPHT.
OcoBeHHO 0OUNEH IPA3HO-3eeHbli ¥ KPACHO-GypbIit
ouotut (110 60.% OT 0OBEMA TOPOEL), PUYEM OH Yac-
TO €71a00 3aMEIIEH, YTO CBUAETENLCTBYET O €TO OTHO-
CUTETBHO NIO3IHEM B PaMKaX TMAPOTEPMATIbHBIX H3Me-
HeHuit 06pasosanuy. [To MUHepanoro-neTpoxuMmdec-
KUM YepTaM BHYTPHIAHKOBLIE IPeoOpas0OBaHUs aHaN0-
TUYHBL NIPOLECCY OKONOPYNHOM NPOMUNUTH3ALMN-6e-
PE3UTH3ALMA — TO KATHEBO-CEPHUCTO-YIIICKHCIOT-
HBIH METACOMATH3M C BBIHOCOM HATPHS M YaCTUYHO
KPEMHMS, HO C OTJIOKEHHEM 601e€ BBICOKOTEMIEPATYD-
HOro OMOTHTA BMECTO CBOMCTBEHHOTO Gepe3uTaM ce-
puimra. JIpyras ocob6eHHOCTh BHYTPHIAHKOBOTO METa-
COMATU3Ma — TIPUBHOC ¥ GUKCAUMA TUTaHA (pyTWI,
TIeKOKCeH), pocdopa (anarur), MarHus (KapboHaTh),
30J10Ta, YTO MPUCYLIE, KaK OTMEYAIOCH, U OKONOPY/-
HOit Gepesutusaunm B UpokunaunckoM, Kapartonckom
MECTOpOXICHHAX. [1o3nHepyaHble cn1abo U3MEHEHHbIE
AafK¥l YMEPEHHO LIETOYHOTO ONMBUHOBOIO AOJIEPHTA
TIEPECEKAIOT NPOAYKTHBHHIE KBapLeBbie KUIBI C TIPH-
3HAKaMH TEPMUYECKOTO BO3JIEHCTBHS Ha HHUX.

Cyxonoxckoe Mecropoxneue (315 miH ner) [17]
347IEraeT B PETHOHAILHOM NOSCE MAITBIX MHTPY3HH ce-
BEPO-BOCTOYHOIO HANpaBNeHus, ¢ KOTOPLIM B Bozaii-
OUHCKOM IIpOrMbe COBMEIEHA ¥ 30JI0TOPYIHAS 30Ha.
O6pasoBanue paHHUX Gepe3UTHIMPOBAHHBIX 06Ora-
LEHHBIX 30JI0TOM KHCJIBIX IIOPOJ 3TOTO I105CA, BO3MOX-
HO, CBA3aHHBIX ¢ 3aneraommm o1 Cyxum Jlorom Yra-
XaHCKUM IPaHUTHBIM ILTyTOHOM [18], cMeHmI0ch Gop-
MHPOBAHUEM MHOTOYMCIICHHBIX CUJTBHO THAPOTEp-
MaJIbHO M3MEHEHHBIX JaeK ONMBMHOBOIO HOJEpUTA
(YMEPEHHO HIENOYHOTO ?), Cpeli KOTODBIX BHLIEICHH
[19] moxuiIbHBIE U TIOCTEXUIBHBLE.

JloXubHBIE Jali KV PACCEKAIOTCA KBAPLIEBEIMH TPO-
XMJIKAMHU ¥ COTIepXat NCeBIOMOPQHBIE TI0 BKpaIIeH-
HMKaM IJ1ardoKiasa, IMPOKCeHa, OMBMHA arperaThl
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anE0KTa, XTOPUTOB, MATHE3HAJTbHO-XKETe3UCTHIX Kap-
OOHATOB, 3 B OCHOBHON Macce = T€ X MUHEpajsl ¢
TIPMMECHI0 KBapiia, IMpUTa, PyTHIa, TeiikokceHa. Kap-
GOHATHI M IMPHT HaeK Mo MOp(OIOTHH, pa3MepaM Kpu-
CTaJUIOB, COCTABY M CONEPXKAHUIO NIEMEHTOB-IIPHUME-
ceii (Ag, Pb, Zn, Biu ap.) aHaIOrMYIHEI TAKOBBIM B amoc-
JIAHLEBBIX OKOJIOPYIHEIX METACOMATHYECKHX OPeoJiax.
TocnexunpHbie JalKH IIEPECEKAIOT 30M0TOHOCHHIE
KBapIieBEE XWIbl, B KOHTAKTaX-C KBAPLEM COIIPOBOX-
[8I0TCH 30HAMM 33KAIKH W CONEPXAT TUAPOTepMANIb-
HHe amM@uOon, IpsA3HO-3e1eHbIH, 3e/IeHOBaTO-0yphiid
ouotur (no 40 %), anatut, KapOOHATHl, LOU3MT, XJ10-
PHUTEHI, CEPHLMT, MATHETHT, PYTILL, ICUKOKCEH, TUPHT.
Buotur 3aMeiaeT nupokceH, aabpazop, ambubdon.
AnoJIONEPUTOBEIM METACOMATHTAM CBOWCTBEHHO 3Ha-
YHTENbHOE (BIBOE-BYETBEPO) oboramenue dochopom
(mo 0,74 % P,05), MarHuEM (z[o 16 65 % MgO), 3on0-
T0M (50 11 Mr/T), 9TO MpSIMO KOPPENMpYeT ¢ oforalue-
H¥eM 30ech GEMUIECKHMH IEMEHTAMH OKOJOPYIHBIX
opeo10B ¥ pyl. O6e reHepaluy JaeK ClIeLyeT paccMar-
PHBATh COOTBETCTBEHHO KaK paHHEPYIHbIE U ITO3IHE-
pyaHsle. AMGHOOIM3aUMA U OHOTHTH3ALKS TIPOIB/IA-
€TCS U B KMCHBIX TOPO/IaX, BCAEACTBAE YET0 OHU TIpH-
00peTaoT TEMHYIO 110 YepHOIi OKpacKy. Sm-Nd panuo-
JIOTHYECKM A BO3PACT HACK HIONIEPHTA COCTaBIAET 312159
MIH net [20], T.e. 61u30K K Boapacry PyA.

Mecropoxaenue 3yH- Xon6a 3aJIeTaeT CPeay ByN-
KaHOTeHHO-TEePPUIeHHBIX OTJIOXEHHMH UIBYUPCKOi
CBUTHI TIO3IHETO TIPOTEPO30s B I0XHOM 3K30KOHTAKTE
CyMCYHYpCKOTo (AM6apTOTO/IBCKOT0) MAcCHBA TOHA-
JIMTOB, IIATHOIPAHUTOB, [PAHOXMOPHTOB, 00pa30BaH-
HEIX 110 MEXaHM3MY TIAJIHHreHe3a NOJ BO3AEHCTBUEM
MaHTHIHBIX GmonnoB-TeitoHocutenei [21]. [lopoast
MacCcHBa NPHHAIIEXAT PA3HBIM, BO3DACTHBIM IDYIIIAM.
Bospact pannux cocrapser 8231100 mn ser (Rb-Sr
MeTox) [21] wim 790 i ner (Rb-St 1 U-Pb Metons)
(22}, mo3pmux — 537411 u 46719 mMan net wim 478119
MnH jeT. Tlpeamnonaraercs, 410 MOJOROH BO3pacT UMe-
JOT 'PAHMTOMIIB XOJIOMHCKOI'O KOMIUIEKCA, TIPOCTPaH-
CTBEHHO COBMEIIEHHBIE C CYMCYHYPCKAMH B OJHO-
MMEHHOM Maccuse. Bospact 3071010T0 OpyACHEHNA
(OKonopynglx 6epe3nToB) 6111/1301( K BO3pacTy MOJIO-
JIbIX FPaHUTOB — 454129 MyH nier uim 465175 MutH Jier
(21].

B pynoBMeIaroLux ciraHilax # TPaHHTOMIAX SHIO-
KoHTakTa CyMCYHYPCKOTo MacciBa 3aJIeraloT HEMHO-
TFOYHUCIICHHBIE IOPYAHbIE OepE3UTU3NPOBAHHBIE Taiku
ATUTUTOBUIHBIX [PAaHWUTA U JIEHKOTPAHUTA ¥ BHYTPHDY/-
Hbie JafiKM YMEPSHHO LIEJI0YHOTO OJTUBHHOBOIO JI0MTE-
purta [23]. Tlocnennue v cpeau cnabo U3MEHEHHEIX
BMELUAIOUIMX TIOPOJI, KaK TPABHIO, HEPABHOMEPHO, B
TOM YUCJIE CJ1A00 ¥ HHTEHCMBHO TMAPOTEPMATLHO U3~
MEHEHBI ¥ COIEPXAT 10 MHOTHX JECATKOB HPOLEHTOB
HOBOOGPa30BaHHBIX MHHEPaIOB, B 1x COCTaBe THATHO-
CTMPOBAHDI-KATBUHT, AHTUTOPHT, XPU30THJI, MOHTMO-
DHJLTOHMT, XJIODHTHI, CEPHLIAT, KBaplI, anbeuT, MarHe-
THT, PYTWIL, IEHKOKCEH, IHPHT, OypHiit onotwt. [Tocre-
JIHMI B MEKOUETIYAYATLIX arperarax u nop¢>npo6nac-
Tax MPOPACTAET arperaThl MUHEPAIOB mnpo*repMam,-
HOTO 3TaIa, 0CTaBasdCh COBEPLUCHHO CBEXHM. Ho 3T0-

MY M IPYTHUM IIpU3HaKaM [23] oH oTHeCceH K Hanbonee
MO3MHMM METACOMATHYECKHM MHHEPAIAM B JaiiKax.
TlepedncneHHEe MUHEepaib 00pa30BalNCh B IPOLEC-
C€ BHYTPHIAHKOBOTO KaTHEBO-CEPHACTO-YTNEKHCIOT-
HOT'O METACOMATH3MA, RHAJIOTHYHOTO NPOLIECCY OKOIO-
PYAHOI Oepe3uTU3aLuyH, Ho, B OTIMYKE OT Gepe3HTOoB,
— ¢ 00pa3oBaHUEM BRICOKOTEMIIEPATYPHOTO GHOTUTA.

Bospact 3010TeIX MecTOpOXIeHUH EHucelickoro
paiioHa Mo pasHbIM OLeHKaM cocrarisier 780130 mmH
neT (DupRopano, CBHHEI rajeHnTa), 794 MIIH neT
(Omummuazna, Rb-Sr H30XpOHHHIH BO3PACT MYCKOBUTA
OKOJIOPYAHBIX MeTacoMaTHTOR) [24], 850160 u
900150, wnu 670+20 mau ner (Coserckoe) [15], To
€CTh OLIEHMBAETCH B IOCTATOIHO IIPOTIKEHHOM BO3pa-
CTHOM MHTEPBAJIE, 4TO, BEPOSITHO, OTPAXKAET JIUTENb-
HOCTb 37IeCh 3MOXU PyA006Pa30BaHUA U, HE UCKIIOUE-
HO, — TIOTPEHIHOCTH PATHOIOTMIECKUX OIPEIEICHMH.
TeM He MeHee, 110 TeOJIOTUYECKIM 1 IIPUBEACHHBIM JaH-
HBIM OCHOBHBIE 30JI0TBIC MECTOPOXIEHHUS 00PA30BAHEL
B MO30HEM prdee,; Kak 4 6ojice paHHHE MacCHBHI Ipa-
HHTOMIOB B COTPOBOXICHHH JaeK KHCIBIX TOPOJ Ta-
TapCKO-asgXTUHCKOTO KOJUTM3HOHHOTO KOMILIEKCa,
uMmeloniero Bo3pact or 850160 [24] no 760...718 [25]
MJTH JET.

Mecropoxnenus 3070TA  MACCHBHI IPaHUTOMIOB
TMIPOCTPAHCTBEHHO PA30OIIEHH, HO PYAOBMEIIAMIINE
TMPOTEPO30HCKIE TOJLIM YIIEPOIMCTIX CAAHLEB U APY-
T¥IX TOPOJI CONEPKAT HEPEIKO MHOTOUHCIEHHEIE 6a3H-
TOBLIE JaiKH, HanpuMep, B AHrapo-KaHckoM BEICTY-
e ¢ynmamenTa (1o JI.B. JIu — mopymaHsie 1 mocnepyn-
Hble), B 6acceiinax pex bonsmoit MypoxHoii, PHOHOM,
CesarmkoH  ap. [3]. Jaiiku tiapoTepMaIbHO M3Me-
HEHB, BCEICTBUE YETO BHIIOTHSAIOUINE HX MOPOAHE
TIOJIYYMIIM Ha3BaHHe MeTannabassl, opToaMpuOOIUTE,
oforaiieHs!, KaK ¥ OKOJOPYIHHIE 6EPE3HTHI, 30JI0TOM,
THTAHOM, MarHueM, poccdopoM. B yactroctH, B Co-

_ BETCKOM MECTOPOXIECHIHY BHYTPHIANKOBbIE MUHEDAT-

HBIE aCCOIMAIIHH TMAPOTEPMATBHOTO 3Tara BKII0YAlOT
XIOPHMTHI, STMAOT, TAIBK, aHTHTOPHT, aKTMHOJIMT-Tpe-
MOJIHT, CYIbGHUIL, KapboHaTh, OHOTHT, 06pasyloiye,
KpoMe OHOTHTA, U KPYIIHOOGBEMHBIE alOCIaHLEBhIE
OKOJIOPYAHBIE METACOMATHYECKHE OPEOJTHI IIPOTIMIHTO-
TIOIOGHBIX M3MEHEHHMIA. B COBOKYITHOCTH YIIOMSIHYTHIE
NPH3HAKK. HAPAMY CO CTPYKTYPHBIMH CBHIETEIbCTBY-
10T O BO3PacTHOM 61M30CTH JaeK H PyA. - ’
Mangbie HHTpY3UH BepHKYILCKOTO MECTOPOXACHHUS |
OIUCAHEI B MpeJbIAYLINX CTaThsX [26—28] ¥ He cocTaB-
JIOT MCKJIIOYEHHS U3 OD1eH cXeMbl MarMaTn3Ma. Ha-
IIOMHUM, YTO 30€Ch B BO3PaCTHOM MHTEpBaiE B He-
CKOJIBKO AECATKOB MUILIMOHOB net (O — S) rpaHuto-
uaHbi (I-rpaHuTh) [29] ryTOHHYECKMEA MarMaTH3M
B 00BEME MAPTATHHCKOTO KOMILIEKCA ¢ COTIPOBOX/A-
TONMMH TaiKaMy I'PAHKTA, NEHKOTPAHUTA HETIOCPEN-

CTBEHHO CMCHAIOTCH 0a3MTOBHIM MarMaTH3MOM MaJIbIX

(bopM. MHOTOaKTHOE BHEAPEHHE YMEPEHHO LIENOYHBIX
0a3aIBTOBBIX PACIIIABOB MPEAIIECTBOBATIO PYA006pa30-
BaHHKIO H CONMPOBOXIAN0 €r0. [IalfiKy THIPOTEPMAIbHO
W3MEHEHH 110 BO3AEHCTBHEM KATTHEBO-CEPHUCTO-YI-
JIEKMUCIIOTHOTO METaCOMATU3MA, HO MO3IHMIt OHOTHT,
CTOJIb XapaKTepHBIi 17151 anOJAHKOBEIX METACOMATHTOB
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PucyHox. COOTHOLIEHME Kaaua v TUTaHa B Jakax OCHOBHbIX 110~
poa 3onoTopyaHsIx noneit KOxHoi Cubupn. Cocrasne-
HO N0 AaHHbIM Tabnny B [3, 23, 27, 28). Llaiku: ymepeH-
HO WENOYHBIX ONNBUHOBLIX JONEPUTE M NIEAKOAONEPH -
Ta BepuKyIbCKOro pyaHORo NoAs (a), YMEPEHHO LUETOY-
HOro omBMHOBOro foneputa Xonburckoro (6), Kea-
poscxoro (8), Mpokurgwrckoro (r), 3anaaHoro (a) pya-
Hbix nonei. [paHnLipl MeXay nonsmu cocrasos bazans -
TOB [/181 PA3/IMYHBIX TUMOB reOTEKTORNHECKUX CTPYKTYD
3aumcTBoBanb! w3 [30]. [lons coctasos ba3ansbTos:
0f1) octposHbix gyr, 00) okeaHnyeckux o0CTpoBoOS,
OBI) obnactei BRyTOUNINTHOO ByAKaHuama, 3UC) 3a-
[YroBbIX LEHTPOB CrIpeauHra, TP) ToaHC(opMHBIX Pa3-
nomos, COX) cpemHHO-0KeaHnyeckux xpebtos u mex-
KOHTUHEHTaNbHbIX PUQTOB. TanoHHLIE COCTaBb! TUMOB
6a3anbTonaos: 1) yMepeHHO WO HbIE 1 WenoyHbie ba-
3aNbThi OCTROBHBIX AByr, 2) N3BECTKOBO-weI0uHbIe Ba-
3a1bTbi OCTPOBHBIX Ayr, 3) TONMEUTE! GCTPOBHLIX AYT,
4) ToneuTs! TPANNOB, 5) TONENTbI TPaHC(DOPMHBIX Pa3-
JIOMOB, 6) TONEeUTbI BHYTPUKOHTUHEHTNbHbIX PUBTOB,
7) YMEPEHHO WeoyHble v WwenodHsie baszansTs! BHYT-
DYKOHTUHEHTANHBIX PUGTOB, 8) TONEUTbI NOBLILIEHHOM
L{ENIOYHOCTM OKEEHMHYECKIX OCTPOBOB, 9) ToneuTb! Cpe-
JUHHO-0KEaHUECKIX XPEOTOB M MEXKOHTUHEHTaNbHbIX
pugTos

IPYTUX MECTOPOXAEH Ui, 30eCh OOHAPYXeH NUIIb B DXL~
KUX DEIMKTOBHIX BELIENEHUAX MOSMHAX TaeK.

JIi14 onpeeieHys TUIIOB F€0IOTHYECKUX CTPYKTYP,
B KOTOPBIX GOPMHUPOBATIUCH MATMATHYECKUE acCOLMA-
UK ¥ PYIBL 00CYXIaeMbIX MECTOPOXICHUH, TPUBEHe-
Ha ruarpamma K,0—-TiO, (pMCYHOK), IPUTOZHOCTH KO-
TOpO# A1 3108 Leu obocHoBaHa B [30]. ITockomsky
KOPPEKTHOCTh PE3Y/IFTATOB 3aBUCHT OT CBEXECTH I0-
JIEPUTOB, UCTIONb30BAHEI JAHHBIE XUMUYECKUX AHATHU-
30B TOJbKO TaKHX TIGPOJ, KOTOPHIE HE 3aTPOHYTHI WM
¢€/1Ba 3aTPOHYTH THAPOTEPMAIbHEIMUA U3MEHEHUSMH.
Jlaek, yIOBRETBOPSIONINX 3TOMY TpeOOBAaHUIO, OYEHD
Majno. ‘ ’

Kak BunHO Ha fuarpamMme, QUIypaTUBHbBIE TOUKH
OEepHKYJIbCKHX YMEPEHHO IIeJIOYHEIX OJIMBUHOBEIX J10-
JTepuTa M NeHKON0IepHTa, 3aHMMas TIPeUMYIIECTBEH-
HO IT0JIE OCTPOBHBIX JIYT, B OCHOBHOM COBIIANaloT ¢ 06-
JIaCThHIO U3BECTKOBO-IENOYHOT0, YMEPEHHO HIENOYHO-
FO M LIENOYHOTO 0a3abTOMTHOTO MATMATH3MAa 3TUX
CTPYKTYD, BEPOSTHO, B CTAITHU 3peJIOCTH, TO ECTh B YC-
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JIOBMSX HApALIMBAHKA MOITHOCTH 36MHO# KOpHI ¥ aK-
KPEILMH, KaK 310 cefyer u3 [26]. GurypaTuBHbE TOY-
KM JaeK YMEPEHHO IHEI0YHOTO OTABUHOBOTO HONEPH-
Ta 320aiKanbCKHX MECTOPOXICHUM IPEACTABIAIOT APY-
TYIO TEONIOTHYECKYIO CHTYAUHIO U Jpyrue TeoIornyec-
KH€e PeXHMMBI, OTBEYAIONINE OKEAHUYECKUM OCTPOBaM
¥ 00nacTIM BHYTPHILTUTHOTO, CKOPEE BCETO BHYTPH-
KOHTHHEHTAIBHOTO MarMaTu3ma — 00JacTsIM TEKTOHO-
MAarMaTHYecKoi aKTHBHU3AIMH, KaK 3T0 060CHOBbLIBA-
J0Ch paHee {3], ¢ TOJICMTOBBIM, YMEPEHHO IUET0YHBIM
U LWIEJTOYHBM 6a3aIbTOMIHEIM MarMaTH3MOM.

4, KpaTkoe 06Cy)XaeHe pe3ynbTaTos v BbIBOABI

W3 anamM3a IPUBEICHHBIX IMITUPUIECKIX MaTepua-
JIOB CJIEYET, YTO TIPUPOHA, CO30ABast 3010THIE ME30TEP-
MalTbHBIE MECTOPOXKICHILT, HE OTIMdaeTcs OONbIIUAM pa3-
HOOOpasHeM U IIPHIePXUBACTCS CTAHAAPTHON CXEMBI pa3-
BUTHS PyI00GPasyIOILMX TPOLIECCOB, OBEILECTBIEHHbIX B
nopofax 1 pynax. B pasHbie 310XH, — MO3MHENPOTEPO-
30/CKY10, paHHE- Y TIO3THENANC030UCKHUE, B PASHBIX IE0-
JIOTMYECKMX 00CTAHOBKAX 1 TeOMMHAMHYECKUX PEXUMAX
KaK B 3¢JIEHOC/IAHIIEBOM, YTIJIEPOIMCTO-CTAHLEBOM, TaK U
B pa3HooOpa3HOM HECTaHLEBOM cyfcTpare obpasytorcs
OIHOPOTHEIE B BEIECTBCHHO-TEHETHYECKOM OTHOLLEHHUY
MecTOpoXIeH . TTPOLIECCH Peam3yIOTCs B TEYEHHUE JIE- -
CATKOB MHJUTMOHOB JIET, YTO COTTIACYETCS C PAUOJIOTHYEC-
KM BHIBEDEHHBIMU HHTEPBATAMH 00pa30BaHUS KPYTTHEIX
00wekTOB, HaripuMmep, Mypyrtay (no 70 miH ner) [31].

CoracHO HAaKOTICHHBIM (akTaM, MECTODOXIEHUD
COJEPXar MPU3HAKK IUTYTOHOTEHHOTO TUAPOTEPMATEHO-
T'O IIPOMCXOXICHHS BCISACTBHE U B PaMKaxX QYHKIIMOHU-
poBaHus QIIOHIHO-MArMATHYECKMX CHCTEM, KOTOPEIE
BKJIIOYAIOT IIyBUHHEIE 0YaT reHepaliiy MATMATHYECKUX
DacIUIaBoB ¥ IIONTOB, KAHAIE MX IEPEMELIIEHUA Ha BED-
XHHUE YPOBHM 3¢MHO# KOPH M OJIOKM PyRo0Opa30BaHus.

TIpoiieccrl HAYMHAKOTCS ¢ aKTUBU3ALUY (TTaBe-
Hus) cyocTpata MaHTHY, 00pa30BaHUsA B Hell OYAaroBs
6a3a/IbTOBBIX PACIUIABOB U FeHEPAIINY PAaHHUX 6e3pyi-
HHIX QIIOMAOB — TEILIOHOCUTENICH; BHEAPEHUE HOC-
NeIHUX TI0 MIYOMHHBIM Pa3ioMaM B 3eMHYI0 KOPY
06yCIIOBIMBAET €€ [IaBI¢HuE B GopMUpOBaHUE DaH-
HUX NATHHIEHHBIX TPAHUTOMIOB — MACCHBOB, fLIYTO-
HOB, 3pelIbIX 04aroBO-KYHOJBHEIX TIOCTPOEK ¢ Gonee
TIO3AHUMH TelaMy MAIBIX GOPM — HafKaMh KMCIbIX
mopoA. DBoMo1Us 6a3TTOBBIX PACTIIABOB B HAIPAB-
NeHUH YCUJIEHUH MX IIEJOYHOCTH COTPOBOXAALTCS
HaKOIUIEHHEM B MarMaTMYECKUX 0darax HieJOYHBIX
BOCCTAHOBJIEHHBIX METATIOHOCHBIX (IIOUAOB, KOTO-
pHIe TIO TEM Xe TyOMHHBIM Pa3jioMaM IOCTYIAOT Ha
(Qu3HKO-XUMHUYECKKE U TEPMOIHHAMUYECKHE Bapbe-
DBl BEPXHEKOPOBEIX YPOBHEil [3, 4] Bcnen 3a IepBEHIMH
nopuusaMu cnabo otaubdepeHIHPOBAaHHBIX 0a3aib-
TOBBIX PACILIABOB, CO3IAIOINUX JOPYAHEIE TAHKK yMe-
PEHHO HIER0UHOro Aoneputa. MIonIHO-MarMaTHiec-
KMif pyaoo0pasyloLil IPOLECC pealu3yeTcs B peXH-
Me OYJIBCALNOHHOTO YePeAYIOIerocs NMOCTYIUICHHA
pacIuIaBoB H (JIIOMJIOB ¢ HAPaCTAHMEM B TOCHEIHUX
KOHIEHTPAIMH 30JI0Ta ¥ COMYTCTBYIOLINX 2MEMEHTOB
K CPEIHUM CTafUAM. : o

3aKOHOMepHAsl CMEHa BO BDEMEHH TIETPOXUMUYEC-
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KUX TPYNI M3BEPXEHHBIX NOPOX, CTAHOBJEHHE HX B
OTHOCHTEJIBHO Y3KHX II0 MEPKAM Te0JIOTMIECKOro Bpe-
MEHH BO3DACTHHIX HHTEPBAIAX OTPAXAIOT IPHHALIEXK-
HOCTD BCEif COBOKYITHOCTH TOPOJ B KaX/JOM PYAHOM
nojie X OJHOMY MHUILMHPOBAHHOMY BO30YXIEeHHEM
MaHTHH NPOIIECCY, a, CNEOBATEILHO, — K OHOMY aH-
THIPOMHOMY IPAHHT-J0/IEPUTOBOMY (IIOMIHO-PYIHO-
MarMaTHaeckoMy KoMmiekcy. Tot (akrt, 4To B pyaHBIX
TIOJISIX He HaliIeHo IPH3HAKOB COCYILIECTBOBAHUS KHC-
JIBIX Y OCHOBHBIX PacijiaBOB, HO YCTAHOBJIEH UPE3BhI-
4aiiHO CTAOWILHEI MHHEPATOTO-XMMHUYECKHIA COCTaB
JaeK 6a3uToB, B TOM YKCIE PaHHUX U TIO3HUX (yMe-
PEHHO IHEJTOYHBIE OTMBHHOBEIE JOJIEPHT, JielKoone-
DUT), HCKITIOHAIOWMI CMELIEHHE PAaCIjIaBOB, CBHAE-

TENLCTBYET 00 OTHOCHTEILHO ABTOHOMHOCTH aCCOLIH-

auyil KUCABIX ¥ OCHOBHBIX nopon BMmecTe ¢ TeM, mo-
BTOPSEMOCTh TaKHX KOMIUIEKCOB BO BpeMEHHM M 1IpO-
CTPaHCTBE, B CBOIO OYepeNb, obecneyuBacT BLIXOI HA
aGCTPaKTHEIN YPOBEHD oﬁoﬁmeﬂm B paHre MarMaTH-
Yeckoil (popMaLiK KK dopmanmonHoro Tuma. Ioc-
JIeIHSI KOHBEPICHTHA, XOTA 3T0T BEIBOJ| OITHPACTCH HA
OTHOCHTEALHO HEGOJBINOM MOKA 005eM JaHHbIX, [IPH-
BJICYCHHEIX K TCOMHHAMMYECKNUM PCKOHCTDYKIMAM, U
TpebyeT AabHelNIel KOHKPETU3aUH ¥ YTOYHEHUH, B
YaCTHOCTH, C IIPHBJIEYCHIEM KOFePEHTHBIX M HEKOTe-
PEHTHBIX PEIKUX M PENKOIEMETIBHBIX 3/IEMEHTOB.
TMIpOTEpMAIBHBIE N3MEHEHNS JacK 6a3uTOB Clie-
IyeT OLICHUBATh B HECKONBKMX aCIeKTax. Bo-nepebzx
Tpe06pa30BaHHLIE B METACOMATHUTE Jaikil HEPEIKO
3aJIETAIOT CPe 1a00 U3MEHEHHBIX HIIM CBEXHX BME-
HIAIOLIUX TTOPOJ, YTO CBUAETENLCTBYET 06 ux pmouno-
MOXBOASICH B ropsaueM cocTOSHHH QyHKIMH. Bo-gmo-
pbix, TI0 MUHEPaNOTo-TIETPOXMMUYECKHM YePTaM BHYT-
PUIAMKOBEIE METACOMATHTH aHAJIOTHYHBI POU3BOL-
HEIM OKOJIOPYXHOTO IIPOMIINT-0epe3UTOBOTO NPOIIEC-
€a — KUIHNEBO-CEPHHCTO-YIEKUCIOTHOTO METacOMa-~
TH3MA, HO C TOH PasHULIEH, YTO B aNOJAHKOBBIX METa-
COMaTHTax Cpelu H0B006pa3013aHm71 obrruen bonee
BHICOKOTEMHEPATYPHBIN KalMeBbil MUHEpa GHOTHT, B
TOM YMCJIE ¥ HEPEAKO MTO3THUM, TIPU TOM, YTO B OKOJIO~
pyaHEIX Gepesutax oOpa3oBaH 6osee HH3KOTEMIIEPa-
TYPHBII CEPHLIUT, 2 GMOTHT, KaK M ambuboJ1, YaCTUIHO
¥i HE BCera CoXpaHseTcs Ha AalbHeil nepudepun oxo-
NOPYAHBIX OPEOJIOB ¥ B JaiiKax foneputa. OUeBHIHO,
Ha MyTX [0JbeMa PAacTBOPHI MMENH Gosee BLICOKHE
TEMITEPATYPH CPABHUTENEHO ¢ UX TEMIEPATYPaMHu B
OKOJIOXWILHOM [IPOCTPAHCTBE. B mpembux, 060ralleH-
HBIE 30JI0TOM U JPYTHMH GEeMODMILHHIMHA 3EMEHTA-
MM DYABI X OKOJIOpYXHbIE Gepe3UTH HACAEAYIOT 3Ty HX
0c00EHHOCTH OT aOIaKOBLIX METACOMATHTOB. Bce sto
C YYETOM COBMEIIEHHOTO B paMKax npouecca MyJbCH-
PYIOIIETO TIOCTYIIEHHA yMepeHHO IeogHoro 6asalb-
TOBOTO paciljiaBa ¥ PYAOHOCHEIX PacTBOPOB OIIEHHBA-
eTCa KaK C/ENCTBHE TeHETHUECKHX CBA3EH pynoobpa-
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OU3NKO-XNMUYECKOE MOJENMPOBAHUE I"lPOLl,ECCA CEPFIEHTVIHM3ALWWI WPOJIb |
OKEAHVNECKMX CEPNEHTWUHWTOB B r’MAPOTEPMAJIbHOM PYA0O06PA30BAHUN

B B. Benmkckuit, TA. Tpetbskos, B.A. CUMOHOB

. Ten.:

NHCTUTYT reonorii OBbEAVHEHHOTO MHCTUTYTa Teonoriu, reodmanky in Munepanorn CO PAH. r. Hosocubupck
(383-2)-33-26-86

Ha Ba3e pe3ynibTatos (M3nKO-XMMUYECKOTO MOBENMPOBaHUS 0BCyXaaeTca npodecc CEPMENTUHNIAUMIM OKEBHIYECKIX YIbTPaMadH -
708 B CUCTEMeE runepbasnT-Mopckas Boga ans temnepatyp ot 2 go 400 °C n pasnenwi 0,5..1,0 K6ap YcranosneHo, 4To mMaccoBas
CepneNTUHM3aLMS OCYILeCTBAAETCA B Npeaenax 25100 °C c 0Bpa3osaueM yCTORYMBOro NapareHesuca cepneHTMH+MarHeTm+6py~
CUT+3MNROTEXNOPUTEUNANTETUNCEKaNL UMTEaHrMapnT. CoaepXaHne MUHEPanos onpeaensieTcs TeMnepaTypom N COOTHOWEHEM
BOf#A/NOPOAa, AABAEHAE HA CEPNEHTMHM3AUMIO CYILECTBEHHOTO BIIMAHNA HE OKa3bIBaET. PaccunTaHbl PaBHOBECHDIE KOHLEHTDAUMM
DYAHLIX KOMIIOHEHTOB B CEPMIEHTUHU3NPYIOWMX PACTBOPaX. [T0KA3aHO, YTO OHU HMYTOXHO Mafbl 1 COCTaBASIOT, HaNpuMep, AN
T=400°C—n 104 = n 10-6 Monb /kr. Ha 0CHOBaHUM 37010 KENAETCA BLIBOA, 4TO OHM HE MOTYT ONPEAENATs CynbPUaHyIo creymnanisa-
LMI0 TMAPOTEPMAlTbHBIX CUCTEM, NPUYPOHEHHBIX K OKEAHWNHECKUM CEPNEHTUHMTAM, T.€. ylibTpaMapuTsl 1HA OKeAHOB ABNAITCA BCEro
NMLL FEOXMMMHYECKUM BapbEDOM, HA KQTODPOM NIPOUCXOAMT PAa3rpy3Ka riybnHHbIX DyAOHECYLLMX PaCTBOPOS.

TMoxasnsiiowiee 60ILUIMHCTBO MOMTHMETATHIECKUX
KOJYETAHHEBIX PYAOIPOSBACHMIE, 0Opa3yIOIUXCA Ha
nHe MHUpOBOTO OKeaHa, TECHO CBA3AHO C MPoLeccamMut
COBPEMEHHOTO BYJKaHM3Ma. B TO Xe BpeMs, HEeaBHO
B CpeAMHHO-ATIaAHTHYECKOM XpeOTe ObLTH 0OHApyXe-
HBI THAPOTEPMATBHEIE PYIOTIPOSBICHUS, BMELIAIOWH-

MH nopoaaM¥ KOTOPHIX ABAAIOTCA CepHCHTP[HHBI/IpO--

BaHHbI€e yiETpabasuTh { 1-6]. HecMOTpS Ha 3HAUMTENb-
HBIH ITOTOK HOBBIX JAHHBIX, MHOIHE BONPOCH, Kacaio-
Mecd GU3NKO-XUMHYECKUX 0COOCHHOCTE THIPOTED-
MATBHBIX PYI00GPA3YIONUINX CHCTEM, PA3BUBAIOIIMXCS
B CEPIIEHTHHM3HPOBAHHMIX TUIIEPOa3HTaX U MX CBS3H C
BYJTKAHH3MOM, OCTAIOTCS OTKPHITHIMH. :
3apayell HaCTOSAIIEH CTATHU ABIAETCA TIOCTPOCHUE
(GH3HKO-XUMHYECKON MOAETH CEPIICHTHHU3ALUH YIIb-
TPaOCHOBHBIX HOPOJ Ha JHE OKeaHa fIpH MEPEMEHHBIX
PT-napaMeTpax W CBs3# 9TOTO Hpolecca ¢ o0pa3osa-
HUEeM CYTbGUIHBIX IOCTPOEK, MPHYPOYEHHBIX K BEIXO-
JlaM CEpPIIEHTHHHUTOB B CPEIMHHO-0KEaHMYCCKHX Xpeo-
1ax. OTIHYHMTENBHON 0COBEHHOCTHIO JAHHON paboTH

SBAAETCH TO, YTO MOAEJBHEIC [IOCTPOCHHUS NPOBOAU-
JIMCh B CPaBHUTEILHOM aHA/IU3e C JaHHBIMH O (DU3H-
KO-XMMHYECKHX YCITOBUSX THAPOTEPMATBHBIX PYH006-
Da3yIOIHX CUCTEM "YEPHBIX KYPUIILIINKOB", NEHCTBY-
I0IIMX B HacTosinee BpeMs B CpelMHHO-ATIaHTHYEC-
KOM Xxpe0Te ¥ MOTYYEHHBIX KaK ¢ TIOMOIIBIO HPSIMBIX
M3MepeHUH, TaK ¥ B pe3yabTaTe MCcCnefoBaHus (-
HIHBIX BKITIOYEeHUH [7].

CepneHTHHU3ALMA Y/IBTPAOCHOBHBIX OPOJ, KaK
M3BECTHO, CBOIMTCH K THADPATAIIMM MX TJIABHBIX KOM-
MOHEHTOB — OJIMBHHA U NMupokceHoB. HecMorpsa Ha
KaXyHIYIOCS IIPOCTOTY MpoLecca, pacmmprBKa ero
npeacTasnser coboi T0BONLHO CIOXHYIO 3adayy, Io-
CKOABKY B NIPHPOJHBIX YCIOBUAX OH HOCUT MHOTOCTA-
IMIitHBIH XapakTep. B pesysbrare o6pasyiourdecs o
IYHUTaM M TIEPUIOTUTAM CEPIEHTUHUTH CHAraloTcsa
MUHeEpaIaMH CepIIEHTUHOBOM IPYIHIH HECKOIBKHX re-
Hepaunit. Cpeant HUX HAUOONBIUUM PACTIPOCTPAHEHM -
€M KaK B CEpPHEHTHHMTaX OMUONUTOBHIX accolauuit
KOHTHHEHTOB, TAK H B CPSIMHHO-0KEaHNIECKUX Xpeo-
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