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IIPEOAUCJIOBUE

PaGora 10. A. BunnGuna «MerasioreHuyeckue NPOBMHIAH H Me-
TaJUIOT€HHYECKHe STOXM» INpejcTaB/isier cO00H Kypce JeKUHid, NpoyH-
TaHHBIX aBTOpoM B JIeHMHrpajcKOM TOCYAapCTBEHHOM YHHBEPCHTETE
uM. JKnanosa B 1950/51 yueGHom rony. 31ech HamGoJee TMOJHO ¥ CHC-
TEMATHYHO H3JIOXKeHBbl HIEH aBTOPa MO NaHHOH NpoGJeMe, BHIKPHCTAJ-
J/IH30BABLINECS HAa NPOTSXKEHHH BCeH €ro NpOM3BOACTBEHHOH M HAyYHOM
ACATENbHOCTH, OTIHYAIOIIEHCs] Le/IeyCTPEMIEHHOCTbIO W  IJIOAOTBOP-
HOCTBIO. B aToM Tpyne usnoxkena paspaGorannas 1O. A. BuauGuueiM
METOJMKa IPOUSBOJACTBA DErMOHAJIbHOTO METaJJIOTeHHUECKOro aHaJdH3a
HaMeuawoulasi YeTKHe IYTH MJIs MOHUCKOB 3SHAOTEHHEIX MECTOPOXKAEHHH
HOJIE3HBIX HCKOMAEGMBIX H yKe OmpaBjaBsuiasi ce0s Ha NpPAKTHKe B pas-
JuuHBlX pervoHax Coserckoro Corosa.

B cBoeit pabore 0. A. BumnGun 0GOGIIMA pe3yabTaThl JJHTEb-
HOTO TPyAa OPraHM3OBAHHBIX HM OOJIBIIMX MPOM3BOACTBEHHBIX H Hayu-
HBIX KOJIIKTHBOB, yKasas cla0ble CTOPOHBI H HENOCTATKH CyIIeCTBYIO-
UMX 3apy0eXHBHIX M OTEUECTBEHHBIX MeTa/JIOreHHUeCKHX TeOpHil H
HaMETHJI NyTH PA3BUTHS MeTaJ/UIOTeHHYeCKOH HayKu B jAajbHeiimeM.
10T TPyn 3aBepiiaeT HayuHylo AesiteqbHOCTH IO. A. BHIMGHHA B OT-
PaXkaeT HOBOe OpHIMHANbHOE HANpABJIEHHEe B MHOTOBEKOBOH MpaK-
THKE TIOMCKOBOTO Jie/1a, NpHBEAUIee H MPOROJKAIONUIEe IIPHBOLATH
K OTKPBITHIO He TOJbKO OTJAEJNbHBIX MECTOPOMKIEHHH PA3JHUHBIX MOJE3-
HBIX HCKONaeMBIX, HO M IeJBIX DPYJOHOCHBIX PaHOHOB.

B Hactosmee Bpemsi, korna GOJbIIHe KOJMJIEKTHBBI COBETCKHX I'€O-
JIOTOB 3aHSITBl COCTABJIECHHEM METa/UIOTeHHYeCKHX KapT M paspaGoTKoi
NpOGIeMBl BHISICHEHHSI 3aKOHOMEPHOCTel paclpesesieHus MEeCTOpOXK 1e-
HHl  TIOJIe3HEIX VWCKOTAeMbIX B GeMHO Kope C Ieyblo OblcTpeiiero
PAaCITHDPEHHs] MHHEpPaJIbHO-ChHIpbeBOH Gaskl, naHHas pabora 0. A. Byu-
Jin0KHa PHOGpeTaeT OCOGEHHO BaXKHOE 3HAYEHHE.



I. BBELEHHUE

[lonsaTHe 0 MeTaaJoOreHHYEeCKHX HNPOBHHULUHAX X
MeTaJdJOTeHHYeCKHX snoxax. Ecan Mel ofpatuMcs K pac-
CMOTPEHHIO INPOCTPAHCTBEHHOTO paclpefeieHHsT pasJIMYHBIX THIOB
PYZHBIX MECTODOXKJEHHI HA 3eMHOM Ilape, TO YBHAMM, YTO MECTOPONK-
JeHHs] PasJMYHEIX METaJJIOB pacnpelesieHsl KpaiHe HepaBHOMEpHO: B
OJHMX YacTAX B3eMHOrO IIapa BCTPEYaloTCsl NPEHMyINEeCTBEHHO Mej-
HHl€ MEeCTOPOXKIEEHs IIPH INOJUHHEHHOM DAa3BUTHH MECTOPOXKJICHHUH
JDYTHX METaJLUIOB H HHOTJA IOJHOM OTCYTCTBHH MECTODOXKIEHHU
TPETbHX METAJJIOB, B JAPYIHX 4YacTIX SeMHOTO mapa TIpeuMyIecTBEeHHO
pasBHUTHl 30JI0ThIE, CBHUHIIOBO-IIMHKOBLIE, OJIOBSHHbIE M JpYyTHE MecTo-
poxieHus. TpyaHo Has3BaTh JBa CKOJBKO-HUOGYAb KPYIHBIX paiioHa HA
3eMHOM ILIape, KOTOPHe ofsanann Obl COBEPLIEHHO CXONHBIMH KOMILJIEK-
CaMH pyAHBIX MecTopodKAeHMi. Kaxnpli #3. HHX Xapakrepusyercs
CBOMMH cHenH(uyecKUMH OCOOEHHOCTAMH, COOCTBEHHBIM KOMIJIEKCOM
DPYIHBIX MeCTOPOXKAEHHHA H PasyUuHON CTeleHbl0 KOJAHYECTBEHHOTO pa3-
BUTHA Pa3/IMUHBLIX PeHETHYeCKHX THIIOB MECTOPOXKIeHHIH.

S0 06CTOATENLCTBO  OUEHb JIaBHO OGpaTwio Ha cebs BHHEMaHHe
uccAenoBaTesiedl M II0BeJO K BOSHUKHOBEHHIO INPENCTaBJIEHHS O MeTali-
JIOTeHHYecKHX NpoBHHNUsAX. CoBeplIeHHO MOHSITHO, HACKOJBKO BAXKHBIM
B IPAKTHUECKOM H TEOPeTHYeCKOM OTHOUIEHUH SABJSETCS TAaKOe IpeCcTaB-
JieHHe. B. mpakTHuecKOM OTHOIIEHHH OHO JOJKHO NOMOUb HaM HOAOL-
TH K OleHKe: NPOMBIIJIEHHEIX NepCNeKTHB KPYIHBIX PaliOHOB WJIH Mpo-
BHHIIMHA 1O PyIaM TeX WM HHBIX MeTaJJOB U TeM CaMBIM ONDENeNHTh
Haubonee >(QeKTHBHOe HAIpaBJcHHe MOHCKOBEIX pabor. B Teopern-
YEeCKOM OTHOIIEHHM. OHO AOJIXKHO IIOMOYbL HaM NOXOHTH K BRISICHEHHIO
32KOHOMepHOCTell TIPOCTPAHCTBEHHOIO paclpefef]eHusi PasidnuyHbIX TH-
NOB pYJAHbIX MECTOPOXKICHMI H TeM CaMblM X BHIICHEHHIO NPHYHH H
YCJIOBHH HX BO3HHUKHOBEHHS.

Hecmorpst Ha TO, 4TO CaMO MOHSATHE O METAJJIOTEHHYECKHX IIPOBHH-
UHusX CyllecTByeT [JOCTATOYHO J&BHO, OHO HMeJO UHCTO SMITHPHUYeCKHH
CMBICJL M Jaxke B HacTosllee BpeMsl B OOJBUIMHCTBE CJIyuaeB HMeHHO
TaK H Tpakryercd. Ilox MerajsoreHHYecKMMH NPOBHHUMSMH TIPHHSATO
NOHHMATb T€ TreoJIOTHUECKHe, a HHOTAA Jaxke reorpaduieckue . Ipo-~
BHHIIMH, KOTODble XapakTepH3YIOTCsl PA3BUTHEM B HX IIpejesax ofpe-
JEJIEHHOTO THIIA WM ONpeAeJIeHHBIX THIOB DYIXHBIX ‘MecropomneHHH I
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'KOTOpBIE TeM CaMbIM XapaKTePH3YIOTCH OlpeleJeHHBIMH YepTaMi CBO-
‘el Mera/uloreHnH. B TaKOM NOHUMAHHMH NPEJCTABIEHHE O MeTaIore-
HHYECKHX NPOBHHUHSX HMeeT DPETHCTPAIMOHHBIH CMBICA H JIHMS KO-
CTaTHpyeT yCTaHaBJHMBAaeMble SMIHPUYECKHE 3aKOHOMEPHOCTH B OTHO-
WIeHHH reorpauueckoro pacmpocTpaHeHHS TeX HJH HHBIX MECTo-
poxenuii.

OHaKo B OTHOWEHHH TIPOHCXOMKICHHSI METaJINOreHHYECKHX IPOBHH-
Ui, NPHYHH DasMuyHii MeXAy HHMH H HX OCOGEHHOCTeH NOHSTHE O
METAJJIOr€HUYECKUX NMPOBUHUHSX, KaK OHO COPMYJHPOBAHO BHILIE, HH-
uero He jaer. Ilpasma, JIuHArpen nbiTaercsi BKAIOYMTH B onpenesieHue
METaJVIOT€HNYECKHX NPOBUHINY yCJIOBHSI OGPasOBAHHSI PYMHBIX MECTO-
POXKNIeHHH, HO 5Ta MOMBEITKA OCTAETCS YHCTO CJIOBECHBIM YIIparKHEHHEM.
On onpege/isieT MeTa/JIOTeHHYECKHE HJIK MHHEpareHu4ecKHe MpPOBHH-
UMM KaK 3HAYUTEJbHbIe YYaCTKH 3eMHOH IOBEPXHOCTH M HelAp, KOTO-
PBIE TPeACTaBJsId GJIaroNpHATHBEIE YCJIOBHS JIJI51 OTJIOMKEHHS MOJE3HBIX
HCKOmaeMeX. Ho coBepurenno Gespas/uumo, CKaxeM JH Mbl, YTO B
JAaHHOM paifOHe DAsBUTHI TAKHE-TO MECTOPOKIEHHS HJIH UTO B JAHHOM
paiioHe ObUIH GJAroONpHUsITHBIE YCAOBHSI JJsi HX ofpasosanua. Hu ra
HH Jpyrasg (OpMyJHPOBKa, Majo pa3HSIIHeCs Mexny coboit B
CMBICJIOBOM OTHOILCHHH, He HAMEeYaloT KaKHX-IHGO MyTeil H CHOCOGOB
AILHEHIIEr0 UCCAENOBAHAS W He NPHOIHIKAIOT HAC K PEIIeHHIO npo-
6J1eM BO3HHKHOBEHHST METaJIIOTeHHYECKUX NPOBHHIHIL

B Kaxnoii MerassioreHHuecKofl NPOBHHIMH pyIHBE MeCTOpOXKe-
HHA OBUIH C(OPMHPOBAHBI He B OIMH KAKOH-TO 5TAam, a B HECKOJbKO
nocjenosaresNpHbIX  atanoB. [lpencraBienne o MerassioreHHuecKux
TIPOBHHIHAX HHOTAA OTHOCHTCH JIMIIb K ONHOMY ONpPEAEJNEHHOMY STaly
MHHEDaH3AUUH B JaHHOH mpoBuHumH. Tax, Hampumep, roBopsT 06
YpanbeKoil IIaTHHOHOCHOH MPOBHHIEH, O Cpenneasnatckoil cypbMsiHO-
PTYTHOH NPOBMHUMM ¥ T. . B Apyrux cayuasx mpescrasienus o me-
TaJJIOTEHHYECKUX TPOBHHIHAX OTHOCAT KO BCEMY KOMIUIEKCY MeCTO-
PCAKIEHHI NaHHOW NPOBHHIMM, O6DA30BABLIHXCS B TEUEHHe BCEX 9Ta-
OB MHHepaju3auuu: Ypasnbcko#t, CpenneasuaTckoii, Bocrouno-sadaii-
KaJbCKOH M T. 1., BKJIIOYAs] B 3TO IPEJCTABJIEHHE Bech KOMIUIEKC Py-
HBIX MECTOPOKAEHHH Kaxnoll #3 mpoBuHuMi. TakuM 06paszoM, MOKa
ele Her olutefi JOrOBOPEHHOCTH © XapaKTepe MOHUMAHHSI TepPMHHA
«MeTaJlJIOTeHHIeCKast TPOBHHIASY. ’ ‘

IIpomexkyTki reomoruueckoro BpemenH, GJArONpHSITHEE AJAS OTJIO-
JKEHIS ONPENeJEHHOrO IMOJIE3HOTO MHCKOMAeMOro, MOHUMAIOTCH KaK Me-
Ta/VIOTEHUYECKHE MM MHHepareHHuecKHe smoxu. [Ipu stoM cumraercs,
ITO METAJIJIOrEHHYECKNE U/ MHHEpareHHYeCKHe 3IOXH OXBAaTBIBAIOT He
ORHY KaKy10-MHGO MeTaVIOTeHHYECKYI0 MPOBHHLMIO, a eMbil psag mpo-
BHHILHH, HHOLZA JAaxke JOCTATOUHO YHAAJEHHBIX APYr OT IPYyra, MM
AdXKe 3HAYNTEJIbHYIO YacTh 3eMHOro mapa. Tak, HampHMep, HM3BecTHA
NO3/HeMe3030HCKasi MeTaJ/UIOTeHHYEeCKasl —310Xa CBHHIOBO-HHHKOBO
. MHUHepajusauuy, oxsaTusllas CepepHylo AMepHKY, BOCTOYHYIO UYaCTb
Asum, Hexoropsie paiionst Epponsr u 1. 4. He MeHee IIHPOKO TIPOSIBH-
J1aCh  TPETHYHAsA  MeTaJIoTeHHYecKas 310oXa  OIH3NOBepXHOCTHOMH

(snmrepmanbioil)  30.10T0-CEpeGpsIHOIL MHHepaJH3alUHY, OXBaTHBHIAf
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5CI0 BHYTPEHHIOW 30HY THXOOKEAaHCKOro Iosca (Annst, Kopauasepsi,
sImonust,  ®uinnmunsl, Oct-MHnus, Hopasn 3ejangus) # 4ACTHIHO
Eppony (Benrpus, TpaucwipBanua). Hro KacaeTcs -OTASAbHBIX 6:-)Ta-
[I0B MHHEDAH3aIUH, NPOSIBJISIONIMXCS JIHMb B npeneﬂaxugago;-exi};‘yﬁéb
i JICH -
il OPOBUHIIKH, TO TPEACTaB
OHOH MeTaJJIOreHHYECKOH
rélmmecmx 5moxax K HuM OGBMHO He oTHocHTes. Hucro ahqnngztxe;x;c})le
310X -
MUECKUX MM MHHepareHHYeCcKHX ,
ompeseieHHe MeTasuloreH : HX ol
Hog BHIlE, KAK W B CJyuae MHHEpaTeHMYeCKHX NPOBMHIHI, HE :i‘;&eu
yaeT KaKHX-i00 KOHKDETHBIX MyTeil JTajibHEHIIero HCC/AeNL0BaHY
elleHHsl TPOGJaeMBblL. ] ]
d B oTHOWICHHWH TPAKTOBKH INPHYMH H YCJIOBHH BOSI-II/IKHOBeHOIr;EéH:I‘Igﬁ
HepareHMYeCKHX NPOBMHIMYE ¥ MHHEpareHHuecknx — SMOoX 9K3 PHHOL
MHHEPaJu3aliu JAe0 00CTOSIO HECKOJIBKO Gosiee GaaromnoyaHo B s
C TeM, YTO TIPOLECCH SK30reHHOH MHHepasu3alii MPOTEKAIoT Ha SHa-
HOM r;OBE‘:pXHOCTI/I B 0GCTAaHOBKE, MOCTYNHOH HEMOCPEACTBEHHOMY 12
Gmofennio. VaMeHenue 370it OGCTAHOBKH B XOJ€ TeOJOTHUYECKOU éxch o
puH 3eMJH H3yuaercss M NPUTOM JOCTATOUHO ycnem;gq ﬁggpﬁqycno_
4 yaep Ha BONPOC O Ii '
reosoriell. B OGOJBIIHHCTBE CJIY | X B Yoo
CHHUECKMX TPOBHHUMH M 3MO0
BUSIX BO3HHKHOBEHHsi MHHepar x owaoren
f CKasi reoJiorMsi Jaer JOCTaTto :
Hoil MMHepaJiM3alMi HCTOPUYeCKas
OTBETHl mg[)n B KpailHeM cJydae Takie OTBeTbl, KOTOpLIC uc;cm’roquo
XOPOIIO HAMEYAIOT MYTH AA/IbHEHIIEro MCCACNOBAHNS Bompoca. ocon
 OBIeH3BECTHO, UTO Te0JOTH, 3aHHMAIOLHecs nsyqe}m%M BO Ir)ia :
HCTOPHH TeO0JIOTHUECKOTO PasBHTHST 3EMHOM KODEL 1; q}éléfgm HMl;Teng-
NPUHIUIOB JHAJEKT
ifieHHe OJHOrO H3 OCHOBHBIX -
1M3MQ — TIPHHI[UNIA BCECTOPOHHOCTH  MCCJIEA0BAHNS, ynopHIoBH?e;(I%erH_
i TAKOU «TEMHOH» CTOPOHB
10T 3aHHMATHCA HCCJeJOBAaHNeM reonom”
£ ], KaK pa3BHTHe MarmMarusMa M
yeCKOH HCTODHH 3eMHOH -KOpHI, a u smioret
7 BpeMsi COBEPILEHHO HECOMH ; '
"o - MHHepaJu3anu. B 1o xe C M :
OjlHA H3 (I))\CHOBHI:IX 3ajay ucTopuueckoil reojoruy. He momyuas Kaxmg
Au6O CYIIECTBEHHON TMOMOIIH, TeONOTH, 3aHiMAIOIIHecs H3yIEHHEM ?VI -
IPOCOB SHAOTEHHOH MHHEPa/M3alUH, BBIHYMHIEHb 06)&0115516);;;1\12?0;{13
He o as-
Hey/HBHTEJbHO, UTO H3YUCH
cpencTBaMH, H INOTOMY He) r ‘ ‘
Bgn*mx SH}IO"I‘eHHOﬁ MHHEPANH3AIAH 3eMHON KODHl BooOlIle 1 TIpUIHH TM
VCJIOBHIl BOSHHKHOBCHHS] MUHEDareHHueCKHX STO0X M TPOBHHIHMH B Hac :
HOCTH OueHb CHJIBHO OTCTAI0 MO CPaBHEHWIO C H3YYEHHeM TeX, X
i MHHepaJu3alu.
BOTIPOCOB B 0GJIACTH 3K30TEHHOU _
% pacrosiieit paGoTe Mbl OCTAHOBHMCH B OCHOBHOM Ha SHIJ,OI‘:[I;
HBEIX MHHEpareHWYecKHX MPOBHHIHAX M 3MOXaxX, KaK Ha Bonpoce%mIee
Hee SICHOM H MeHee paspaboTaHioM. IJTO NPEeACTaB/sfercs TeM Bortee
yenecooBpasHeM, UTO B MOCHAeHEe BPEMsl COBETCKOH reOJIon/mqe}m;I
HayKO{l MOJIyueHbl OUeHb WHTEPECHBIE BBIBO/BI B OTHOMICHHH nsyoqeﬁb
SHIOTEeHHBIX MHUHEpPAreHHUeCKHX TPOBHHUME M 310X, BHOCiIII)J;HZKasaHO
CYIleCTBeHHble KOPPEKTHBBI B Te INPEJCTaBJIeHHs, O KOTOP I O n
BBILIE, HO TIOKA ellle He HallleAliie CBOETro OTPAXKEHUs! B TeoJo; cKoxt
Jureparype. ’ e
rII)OHbITKI/I o6GbsicHeHnMss MHHepareHuuyeckKH p

r'ut 0}'{ TOUKH
11 InoXx. HOI’IbI TKH O6’bﬂL Th



SPEHHsT MIPHYMHBL M YCJIOBHSI BOSHHKHOBEHHS IHIOTE€HHBIX MUHepareHi-
YECKHX IIPOBMHIMH H 310X U TeM CaMBIM NOJOHTH K OGBSCHEHHIO Ha-
OJIOAAIOWHUXCS IMIMPHUCCKHX 3AKOHOMEPHOCTel B IIPOCTPAHCTBEHHOM
pacnpeneneHdy Ha 3eMHOM lIape PasJHUHBIX THIOB SHIOTEHHBIX MH-
HEepaJbHEIX MECTOPOXKIEHHIl NPeANPHHUMANHCh HEOLHOKPATHO H IPO-
AOJIKAIOT MPEANPHHUMATBCS 10 Hacrosiero Bpemenn. OnHofi W3 mpHu-
UHH, CIyXKHBIIEH CHJIbHBIM TOPMO30M B DEUIeHUH NpPOGJeMbl MEeTasJIo-
FeHHUECKHX NPOBUHUMI, OblJIa M3BECTHAS GATOJIMTOBAS KOHIEIIHS M-
MOHCa, NOJb30BABINAACS €llle CPABHHTENBHO HeJXABHO OYEHb IIMPOKHM
TNIPU3HAHUEM B 3apy0exHBIX CTpaHax.

CornacHo GaronuToBOll  KoHMUeNIuH DMMOHCa, Bes 3HOreHHast
IOCTMarMaTHyeckass MHUHepaJM3allusl CBf3aHa C TPAHUTOUAHBIMH 0aTo-
JUTaMH. DaTosuTel 061afaloT YHHBEPCAJLHON  pPYHLOHOCHOCTBIO, T. €.
COJIepKaT B CBOMX IIOCTMAarMaTHUeCKHX DacTBOpax Bce (BO3MOXKHEHIC)
pyauble ajeMeHTH. Takum 06pasoM, B TNPHHLMIE DYIOHOCHOCTb BCeX
PPAHUTOMAHBIX 0aToJHTOB Gosiee WM MeHee OfHHAKOBA. OCHOBHEHIe
Pasnuyks MOTyT HAGJIONATLCS JIMIBL B CBA3H C PAs/IHUHON TJIYOHHOM
SPO3HOHHOTO cpesa OartonutoB. C mosuumii GaTOJHTOBOH KOHIENIHI
OMMOHCa COBEPIIEHHO €CTEeCTBEHHOf NPENCTABJSIACH TOMBITKA OBDbsiC-
HHTb BCe OCOGEHHOCTH M HaGmoxaeMble DasjHuus MeXKI1y MeTasIore-
HHECKAMH TPOBHHIHUSMH Da3JIMYHONA IyOHHOIl EX 3PO3HOHHOrO Cpesa.
HecMoTpst Ha OUEBMIHYIO HECOCTOSITE/NBHOCTb —TAKOH TOUKH 3pEHHS,
OHa TOJIyyusa BecbMa UIMPOKOe paclpocTpaHenne u 15—20 jer naszajn
[0Jb30BaIaCh JOCTAaTOYHO INMPOKUM TNIPU3HAHMEM Jaxke B mpejesax
Coserckoro Coto3a. JlocTaTouHO CKasaTh, 4TO, KOr/a nepes HaIIMMH
FEOJIOr0-pasBe/lOuHEIME OPraHH3alUsiMH OBlJIAa MMOCTABJAEHA 3agaua Io-
HCKOB HOBBIX MECTODOXKIEHHI HEKOTOPHIX MNOJIE3HBIX HCKOMAeMBIX I
HOBBIX PafiOHOB M NPOBHUHIMI, MHOTHE T'e0JIOTH TBITAJMCh PEMIHTb €e ¢
MO3HUUH TOH uau uHOH rayGHHEL po3noHHOro cpesa. OIHAKO OHH He
TOJIbKO He MOIVIM YKasaTb Kakue-NN6O HOBBIE DYJIHBE pailoHBl MJM
MECTOPOXKICHHS, HO Jaxke CKOJbKO-HHOYAb YAOBJIETBOPHTEIbHO OOBSIC-
HHTb pacrnpefeseHHe HeKOTOPHIX H3BECTHLIX B TO BPEMs MEeCTOpPOKAeHHI
Ha reppuropnn CCCP. Mexny CTOpPOHHHKAMHU 3TOH TOUKH 3peHHSI He
OBIIO €QHHOMYNIMS If ‘B CAMON TPaKTOBKE BEIHUYMHLI SPO3HOHHOTO cpesa.

BrisbiBaer ymuBieHne, 4To jgae TOTJA, KOULd SMMOHCOBCKAS CXe-
Ma yXe OKOHYATeNbHO NPOBAJIMJIACH, B OJHOM H3 KYPCOB PYAHBIX Me-
CTOPOXICHHH, BBIIIEMINX U3 Tevatd B 1950 ., comepKuTCS YTBepKAE-
HHe, 4TO BCe MeTAJIOreHHYecKHe MPOBHHIMM B TIPHHIHIC OLHHAKOBHI,
a HaOJiojaeMble MEeXAY HUMH DA3JIHUUs OFBSICHIIOTCS JIMIIb pasiHu-
HOH ryGMHOII 3PO3HOHHOTO cpe3a.

HecceTosTeNIbHOCTD NONBITOK OOGbSICHEHHsI HABAIONACMBIX Pas/IHUMil
MKy METAJJIOT€HHYECKMMH MPOBHHUHUAMH OXHOH  JMiub TNIyOHHOI
5PO3HOHHOrO Cpesa 3aCTaBHjia CTOPOHHHMKOB 3TOH TOUKH 3DEHHSI IIPH-
BJCYb JONOJHHTENbHBI (GaKTOp B BHIAE NPEACTABJEHHS O MeTasjiore-
Huyeckux snoxax. [llpeanonaranock, uro B OmpeaeleHHble TeOJIOrHye-
CKHE 3TIOXH BCJEACTBHE KAKHX-TO IPHYHH B LEJNOM psifie MEeTasuIoreHH-
UCCKMX NPOBHHIMII, HHOTJa Jayke IOCTATOYHO yAaJeHHBIX JPYL OT
AIpyra, mposiBJASeTcs OnpejeseHHOro THHA 3HJOTeHHAS MHHepasu3aiHs,
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yeM H OOBSICHAIOTCA HAGJIOMaeMbie OTKJOHEHHS OT CXEMBI DMMOHCA.
B 210il TpakTOBKE HEKOTOpEIE MecTopoxkaenus Coserckoro Coioza
0Ka3bIBAJHCh NPOM3BOJHBIMH He ONpeleNeHHOH MEeTaslJIOTeHHUYECKOM
NPOBHHHHH, a ONpelesieHHOIl MeTasJoreHHUecKOH SII0XH, TaK Kak IpH-
MepHO B 3TO K€ BpeMs NoNo0Has MuHepasju3alusi HPOSiBHJIAch B Le-
JOM  psiie  JAPYrHX MeTaJUIOreHHUecKHX npoBHHLHUII — B CeBepHOH
Awmepuke, 3anagsoit Espome u 1. ;1.

OnHako W 3TOT JOMOJHHUTENBHBEI (akTop He CMOr OOBSICHHTH
BCEro pasHo06pasusl MeTa/UIOTeHHUYecKHX NpoBHHuMH. Kasanca mens-
OeXHBIM BBIBOZ O TOM, YTO B Pa3HbIX METAJJIOrE€HHYECKHX TPOBHHIHUSIN
Kaxk-OyATO CXONHBIE MeXAy cOo0OH HHTPy3uM 0GJajaroT pasinuHON py-
JIOHOCHOCTBIO! B OJHUX CJyyasXx ¢ HHMH OKasbIBAeTCSI CBSI3AHHOH 30-
JIOTAs] MHUHepasidsauus, B IPYTHX — BOJAb(paMoBasi, B-TPETbHX — CBHH-
[OBO-UMHKOBast H T. A. Ha cmeHy 6GaTONHTOBOH KOHIENIHH DMMOHCA
IPUXOMUIO IPEACTABJICHHE O CIelHaJHU3UPOBAHHBIX WHTPY3HAX, KOTO-
poe GesyCJIOBHO SIBJISVIOCH MPOTPECCHBHBIM, TaK Kak HEH3GE:kKHO BJIEKIIO
3a co0oif MOCTaHOBKY BOMNPOCa O IMOC/JEAOBATENbHOCTH CMEHBI OHHX
HHTDY3HH JPYCHMH M O NPHYUHAX TaKol MOC/IeNOBATENBHOCTH, T. €.
NpeJcTaBleHHe O KaKOM-TO 3aKOHOMEDHOM M ONpefiesIeHHHIM 06pasom
HaIpAaBJCHHOM PA3BHTHH MHTPY3MBHOH JNESTENBbHOCTU M SHAOTEHHOH M-
HepajH3aluu. Moxer ObITb, HMEHHO B CHJYy 3TOrO JaHHOEe HalpaBJe-
HHME He INOJYYHJIO JasbHeHIIero pas3BUTHSI B 3apyOexKHBIX CTpaHax H
BBUIHJIOCH JIHIIb B (opmaiuCTHUeCKHe NONBITKM DBamawurrona, I'poyra
H Jp. yBSI3aTh XapakTep MHHepalM3alldH C OIpeJeJeHHBIMH TeTpPO-
rpaQuuecKMMH DAas3HOCTSMM MHTPY3HMBHBIX TOpPOA. ITO HampaBieHHe
0Ka3aJIoch OecrepCcrneKTHBHBIM, .

Brixon ¥3 TynmHKa >MMOHCOBCKHX IIpe/ICTaBJIeHHIl HEKOTOPHIE I'eoJo-
I'l TBITAJINCh HaiTH B COBEPUIEHHO HHOM HampasJjeHud. OHu ocobeH-
HO TOAYEPKUBAJH YHAC/JEHOBAHHOCTL MHOTHX YepT am&orennoﬁ MHHe-
pajHsaluMyd B KaxIOU OTHeNBbHOH MeTaJJOreHHYecKOd HPOBUHIHH U
OTMEYaJH, YTO €CTh INPOBHUHLMH CHeNu(bHUecKH 30JI0TOHOCHBIE, B KOTO-
PEIX B caMble pasJidyHble MeTAJIOreHHUYECKHe 3MOXH  IPOsIBJsETCS
MPEeHMYIIECTBEHHO 30JI0Tasl MHUHepaJu3auus, ecTb IPOBHHLUHH MeIeHOC-
Hble, B KOTOPBIX IIPOSIBJISIETCS] TIPEHMYIICCTBEHHO MeZHasi MMHepaJu3a-
uus, ¥ T. A. DTH PasjJuuus MeEXAYy MeTa/JoreHHUYeCKNMH IPOBHHIUSA-
MU OOBSICHSITHCH MCXONHBIM HepaBHOMePHHIM paclpeiefleHHeM pasJiuy-
HBHIX METaJUIOB B Tlepuol (OpMHPOBAHHH IE€PBUYHOH 3eMHOH KOpHI.
Oco6eHHO IMHPOKOEe OTpaKeHWe 3TH B3IVISAB HaLWIM B JOKJaZax Ha
XVII ceccun MeXnyHapoqHOrO TeOJIOMHYECKOTO0 KOHTpecca, COCTOAB-
meiics B Mockse B 1937 r. Ho atn npencraB/ieHHst GBLIM GECCHABbHEI
OGDBACHATEL TMOABJEHHE B TeX »Ke CaMBIX METaJJIOTeHHUECKHX IIPOBHH-
LHUSIX 3HIOTeHHOH MHHepaJHu3alHH COBepIueHHO HMHOro poga. Kasasocs,
UTO OPTOJOKCaJbHAsT MATMATOT€HHAas TEOpHA 3HIOTeHHOrO MHHepaJo-
00pasoBanust 3amwia B TYNHK, H CPEIH 3apyGeKHEIX Te0JOroB Hayall-
Cs1 MAaccoOBBIH OTXOA OT Hee. DTa TEH[EHUHMs CTAJNA HACTOJBKO CHJIBHOM,
UTO 3aXBAaTHJa M HEKOTOPBHIX COBETCKUX Te0JIOrOB. o

Orx0l OT MarmMaTOreHHOIl TEeOpHH 3HIOTEeHHOTO MuHepaJsoo6paso-

Badus HpOHCXOD.HJI 110 ABYM JIMHHSIM. IO JUHHH TIpHU3HAHUA nepgeH{;



‘CTBylOUlefl PO/ CBEPXIJyCUHHBIX PAsjiOMOB H II0.JIHHHM - NpH3HAHHA
pelaomieli posH BMELIAIOIUX MOPOX. ITepBasi TeHIEHUHMS HamLIa CBOE
OTpakeHHe B H3BECTHBIX TOCTPOEHHMsIX YJIBTPATEKTOHHCTOB, KOTODBIC
CuWTasMM, UTO SHAOTEHHAs MHHEpaIU3al(us COBEpPIIEHHO HE CBA3aHa ¢
MAMMATHUECKOH JeATENBHOCTHI0O M KOPHU ee HAaXOJaTcs B cyOMarma-
THUECKHX TJyOuHax (NpHMepPHO BO3BpaT X B3T/IAAAM Jexapra mnono-
puntt XVII B.). CeepXriyOHHHbIE PasiIOMbl JAIOT BBIXOJ PYAHBIM aMa-
HauwsM, W TIPOABJIEHHst TOH WJIM MHOH DYNOHOCHOCTH BCEIEGJIO peryJin-
PYIOTCSI «BCECHJIBHON TEKTOHHYECKO MamuHoH». ITOCKOJIBKY mepBOHC-
TOYHHK SHIOTGHHOH MHHEpANM3aluH HAXOAUTCS Ha IIyOHHAX, Heo-
CTYNHBIX HAlleMy IO3HAHMIO, N0 MHEHHIO YJAbTPATEKTOHHCTOB, Oecro-
NE3HO CTPEMHTBCS TO3HATH NPHUMHE! SHAOTEHHOH —MHHepalM3aluH.
CoBepIIIeHHO €CTECTBEHHO, UTO 3TO KpaiiHee Hampap/eHue He NOJIyunyio
HH fla/ibHellIero pasBUTHS, HH CKOJIBKO-HHOYAb MIMPOKOro MNpPH3HAMHHSL.

Jlpyroe HanpapjieHne OTX0Ja OT NOSHIHH AMMoHCca MCKalIo NepBo-
WCTOUHHK SHIOTEHHOfl MHHEpaJH3alu# B NOPOAAX, BMEIIAIOUNX OpYy-
nenenre. OfHAKO B NPEACTABJCHHSAX O (opme CBA3H SHAOreHHON MHu-
Hepasu3aluy ¢ BMEIIALMKMH TOpOAaMH ObIH JOBOJIBHO 3HAUYHUTEJb-
uele pasiuuusi. OJHM HCCJIefOBaTeNH BEPHYJIHCh K crapoil JaTepalib-
CEKPEeLOHHON IumoTese, CTOPOHHHUKH KOTOPO# Ge3yCIeuIHo MbTalInch
B TeyeHHE MOJIYTOpa BEKOB 3aBOEBAThH CKOJIbKO-HHOYAb TPOUHOE TMOJO0-
swepne. OHH CUMTAJH, UTO TOPsiYHe BOJBI JHGO MarMarHueckoro, Jau60
Jia¥Ke IIOBEPXHOCTHOTO NPOHCXOXK/IEHHS, HO, CHJIBHO . HATpPeThle B pe-
3yJbTaTe TJIyOMHHOU IHPKYJISIHH, 06OralaoT CBOH MOJe3HHH TpYys
Guaroflapsi BHILENAUMBAHHMIO BMEILAIOMUX MOPOA H TOT HJH uHolt co-
CTaB SHJIOTEHHBIX MHHEpAJbHBIX MECTODOXKIEHHii ONpeiessercs TeM,
CKBO3b KaKde MOPOABI 3TH BOJBI NPOCAYHBAJIHACHL C ray6unsl.  Takum
06pasoM, OODLSCHEHHS DasIHuMi U 0cOBGeHHOCTE! MeTaJJIOr€HHYeCKHX
npoBuHIMH HEOGXOMMMO HCKaTh, TIO MHEHHIO STHX HccaemoBaTened, He
B OCOGEHHOCTIX pa3BUTHA MarmMarusma, a B 0CcOGEHHOCTH Pa3BUTHS
ocamouHsIX nopod. Jlpyrae Hcclenosatesd, Gepyliue sa OCHOBY SHIO-
FEHHOH MHEHepaJu3aljud BMellafolie IOPOAL, PHCYIOT gosiee CHOK-
uyio xapruny. [fo ux MHeHHIO, MarMa npuo6peraer onpejeseHHble
qepTHl PYZOHOCHOCTH JHIIb B Pe3y/ibTaTe ACCHUMMIJAUHH elo TeX A
MHBIX BMEIIAOIUX NOpoA. B OFHUX cjydasix NPH 3TOM HPOHCXOMHT
MeTaJlJIOTeHHYecKoe Oforailenie MarMbl TeMH H/IA MHBIMH DYAHBIMH
KOMIIOHGHTAMH, B JADYTHX cJjyuasx MmarmMa oGoramiaercsl JIeTyuHMH
KOMIIOHEHTAMH, MPHAAIOIEMIF eif CHOCOGHOCTD BBUICMSATD 3aK/IIONCHHLIE
B Hell MeTaJJul B COCTaBe THIPOTepMasbHBIX DPACTBOPOB, HAKOHEL, B
TPETBbUX CJyUYasix B pesyJbraTe acCHMUJIALUM MarMa MeHsieT cBO#l co-
CTaB U MPHOGPETAeT CNOCOOHOCTb YIEPKHUBATL B ceBe OFHH DYIHDBIE
KOMMOHGHTEl H BBLAGJSTh B cocraBe ruaporepm apyrue. Ho Bo peex
STHX BapHAHTAX Ta WM HHas DYAOHOCHOCTh Marmbl BCEIEJIO OMpPEc-
JsieTesT «BCECH/IbHOH MAIUMHON aCCHMUJSHMA», U HMEHHO OT DasBHTH:A
NPOIECCOB ACCUMMWISIHM M XapakTepa aCCHMUJIHDYEMBIX TIOPOA H 3aBH-
CHT XapaKTep H BCe 0COBeHHOCTH JaHHOM MeTasJIOreHH4eCKOo NPOBHHIIHH.

Tak, no muenmio I1. H. KpornorkuHa, OCHOBHBIC MarMpl HauboJee
GoraThi METALIHUCCKUMH KOMIIOHEHTaMH, HO, Oyiayunm OelHbl Kpemme-

10

KHCJOTOH, He 06J1afaloT CnoCOGHOCTBIO BBIAEATb U3 Ce0s 3TH pyLHbIE
KOMIIOHEHTH B (¢opMe ruapoTepMasbHEIX pacTBopoB. HaoGopor, xuc-
ABle MarMel OGJIajaloT 3TOM CHOCOGHOCTBIO B BHICOKOH CTereHw, G-
rofaps CBOEMy 60oraTcTBy Kak KPeMHEKHCJOTO, TaK U BOJOH. H’o' OHH
DelHbl MeTA/IMYEeCKHMHM KOMIOHeHTaMH. Hauayummmu — ycjaoBHAMH
[POSIBJEHHS] 3HAOIeHHOH MHUHepa/Ju3allMu SBJSIOTCS COBMECTHOS pas-
puTHe OOJiee PAHHHUX OCHOBHBIX TOPOX (JAHOO HHTPY3UBHBIX, JHGO
3 PysuBHbIX) n GoJiee MO3AHUX TPAHUTOHAOB U IHHPOKO HpO;IBHEH-
Hble MPOLECCH aCCHMWJISILMH OCHOBHBIX IOPOJ KHCIBIMH. B pesynbrate
3TOH ACCEMWJIAIHH IDAaHHTHAsg MarMa oforamaercs PYAHBIMH KOMITO-
HeHTAMH H, TaK CKa3aTh, OIUIOIOTBOPSIET HMH CBOH THADPOTEPMBL.

Bosspenuss A. Il. HEKOJIBCKOro OTHOCSTCS JIMIIbL K IIPOHCXOXKIEHHIO
OJIOBOHOCHBIX I'DAHMTHBIX MarM. COBEpPIIEHHO INMPAaBHJIBHO OTMeuas, UTO
OOBIYHO OJIOBOHOCHBle TFPAHUTHBIE MAarMbl HauGosiee yacTo OHIBAIOT
IPUYpOUCHB! B 06/1acTIM WIMPOKOrO PasBHTHS TJIHHHUCTHIX  CJIAHLEB
Huxkosbckuil CIMIIKOM NPOCTO TPaKTyeT 3Ty B3aHMOCBA3b. OH cumraer,
YTO TPAHHTHAsi MarMa HENOCPEICTBEHHO 06oralaercs 0JIOBOM npp;
ACCHMHJIAIUYN TVIMHHCTHIX CJIAHIEB M B pe3y/JbTaTe 3TOr0 CTAHOBUTCS
0N0BOHOCHOH. OTBeTHTH :Ke GoJiee ONpeleseHHO Ha BOOPOC O TOM, Ha -
KaKHX ke IVyO6HHAX TIPOHCXOAMUT 3Ta ACCHMUJISLHUS, Huxonbekmii 3a-
TPyZHsAeTCs, TaK KaK B HEKOTOPBLIX CJydasiXx OKa3blBaeTcs, UTO IVIMHH-
CTBHI® CJAHUBl 3aJIeraloT JiMUIb Ha He3HauHTeJbHbIX TJYOHHAX, IIOJCTH-
Jasich NOPOJAMH HHOrO JHUTOJOrHuecKoro cocrasa. IlostoMmy, mo MHe-
o A. 1. Hukosnbckoro, oJOBOHOCHBIE MeTaJ/IOreHHYecKHe NPOBUHINH
BO3HHKAIOT JIANIb B 00JACTSIX 3HAUMTENBHOIO PA3BHTHSI TIVIMHHCTBIX
claHueB, Oo/jee DaHHMX, YeM IPAHHTHHlE HHTPY3HH.

HaunGosee nosiHoe pasBuTHe NMOROGHBIE B3IVISIABI MOJYUHJH B TMPEX-
craBieHnsax X. M. A6xysnaeBa. OH cuuTaer, uro BesiKasi TPaHUTHAS
MarMa sIBJIseTcs TNOTeHHHaJbHO PYIOHOCHOH, HO caMa 10 cefe OHa
GeccusibHA 3Ty PYAOHOCHOCThL peasu3oBaTh B ¢opMe o6pasoBaHus
NPOMHIIJIEHHEIX PYIHBIX MeCTOpOXKJeHuil. DTa cnocobHOCTE K PYHO-
o6pasoBaHHio NpHOGpeTaeTcss MarMoi JIHIIb B pe3yJbTaTe aCCHMHJIS-
IMH BMeILAIOWuX IOPOA, KOTOpHle, ¢ OAHOH CTOPOHH, OGOramamoT
MarMy JeTyYHMH KOMIIOHEHTaMH, ¢ JAPYrofl CTOPOHEBI, MHOT/A NPOH3BO-
ASIT MeTaJuIoreHHueckoe oforalleHHe MarMbl PYAHBIMH KOMIOHEHTaMH
4, HaKOHell, MpeRoNpelefiorT, KaKue U3 PYIHBIX KOMIIOHEHTOB JOJIK-
HBI COXPAHHThCS B obpasyolieficsi HHTPY3HBHOI MOPOAe M Kakue A0J-
KHBI BOHTH B COCTaB THAPOTEPMAaJbHBEIX PAaCTBODOB.

Besikast ncxojjHasi MarMa HeH3MEHHO ABJISETCS Kucsoll. B pesyaibra-
Te aJIOMOCHJIHKATHOR AaCCUMHJSILHHM OHA He MeHSeT CYLIeCTBEHHO CBOIl
cocra. B pesysibTate KapOOHATHOH WJM KeJle30-MarHe3najbHoi ac-
CHUMHJISIIIMY MarMa MeHser CBOH COCTaB B CTODOHY MeHee KHCJRBIX rpa-
HHTOMIOB (TPAHOJMOPUTHI, CHEHHTHl, MOHUOHUTH H ap.). CoorseT-
CTBEHHO 3TOMY pas/HualoTCsl JBa pPsla TPAHHTHBIX HHTPY3uii M OTBe-
qaollMX UM DYAHBIX MECTOPOKAEHMI: HEKOHTAMHHHPOBAHHHI (BepHEE,
KOHTAMUHHDOBAHHEL  a/TIOMOCHJINKATHEIM MarepuasoM) H KOHTaMH-
HAPOBAHHBIH, M BCe H3BECTHBIE pPYJHBIE MeCTOPOXKIEHUA A6nyiaen
pacnpefeasieT MexIy STHMH JABYyMsi pspamu. B ocranpHOM B3Il
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Abnynnaesa He pAasHATCSI CKObKO-HHOYAb CYIIECTBEHHO OT B3IVISLOB
dMMonca. I'pauuTHble HHTPY3HH Y Herd Bcerga GaTONHTHl — 3TO eAHH-
CTBEHHbIII BO3MOXKHBI THI PYIOHOCHBIX HHTPY3uil. PynoHocHOCTH Ga-
TOJIATA SIBJSIETCS YHUBEPCAJbHOH, T. €. OH MOXKeT JaTh MECTOPOXKie-
HHSI JIOGBIX METAJJIOB, HO JIHIUb peajn3allds 3TOH CIOcOGHOCTH Ompe-
JesisieTcsl ACCHMHUJISALMell BMeNaoluX NopoA. 30HAJBHOCTb BOKPYT Oa-
TOMMTA SIBJISIETCS, KaK My DMMOHCA, UHMCTO IIPOCTPAHCTBEHHOM, T. €.
rUApOTepMabHble PACTBOPHI [0 Mepe yaajeHus OT 6aTojuTa B obJia-
cTH BCe GoJiee HH3KMX JABJEHHH H TeMIeparyp NOCTeNeHHO cOpach-
BaIOT CBOfI TOJE3HBIH Tpys.

Takum 06pa3oM, TOT WM MHOH Xapakrep PYNOHOCHOCTH B KaXMoh
AAHHOH MeTaJJIOTEHHUeCKOil TPOBHHHYM OIpejeJisieTcsi He XapakTepoM
HHTPYSUBHBIX II0OPOJ, KOTOpPble BO Beex ciaydasx —Gosee W MeHee
OIVHAKOBH, a JHIIb XapakTepoM OCaJOUHBIX MOPOX W Pa3BUTHEM MPO-
"1{eCCOB WX ACCHMHJISIMY IPAaHATHON MarMoi: NPH 9TOM MEHSercs u COo-
CTaB CaMHX TPAHHTOHIOB M ONPEJEJSIOTCS YepPTHl HX DYAOHOCHOCTH.
Tlpn HaupaBJleHHH HOHCKOBBIX PaboT Ha Te WJH HHBbIE MOJE3HBIE HCKO-
faeMble HeOOXOAMMO, N0 MHeHHI0O A6Ay/JiaeBa, PYKOBOJACTBOBATHLCS
mpexkJe BCEro XapaKkTepoM OCANOYHbIX IOPOX, YUHMTBIBAS B TO Ke
BpeMsl CTelleHb DAa3BHTHs IIPOLECCOB ACCHMHJISAUMH.

Tperbst rpynna mpeAcTaBUTeNell HAUpPaBJICHUS, IPHSHAIOWIEro pe-
NIAIONLYI0 POJb BMEUIAIOIMX TMOPOX, IBITAETCS YBA3aTh MPOLECCHI SH-
JOTeHHoil MuHepaJH3aluH C seJeRusMu rpasutnsaumu. HaunGosee
[OMHOe BBIpAKEHHe 3TO HaNpaBJeHue mosyunao B paGore Cysusaia.
OH CcuuTaeT, 4T0 TPAHUTU3UDYIOUIHE PACTBOPBI BBIHOCAT K3 BMEIIAIO-
IMX TOPOJ MHOrHe PYIHbIe KOMIIOHEHTHI, CO3/aBas TeM CaMbiM IHApPO-
TepMaJibHble pyAHble PacTBOPHL B cocraB BO3HMKAlOWIMX MeTacoMaTH-
YeCKHX TPAHHTOB MOTYT BOMTH Te MeTaslibi, KOTOPHE HMEIOT GJIH3KHE
HOHHbIE DAJUyChl K IJIaBHEMINAM TNOPOA0OOPasyIomUM  3JIEMEHTaM
PaHHTA, OCTajbHble BEIEIAIOTCS B THAPOTEPMAJIbHBIN PacTBOP. Bos-
spennss CyJulMBaHa COJEPKAT CTOJIBKO HATSIXKEK M BO MHOTHX CJyda-
9X HAcTOIbKO MAYT Bpaspe3 ¢ (DAKTHUECKHM MaTepHajoM, 4YTO OHH
BBI3BAJH Psifl CYILeCTBEHHBIX BO3DAazKeHHH paxe 3a pyGexoM.

OrpaHuuYMBIIKCH 3THM KpaTkuM 0G30pOM Dpas/HYHBIX TOUEK 3DEHHA
Ha TPHUMHBl BOSHUKHOBEHHS METa/OreHHyecKdxX MPOBHHUHI # dakro-
PBI, Ompejessioline TOT WJIH WHOM MX XapakTep, Mbl NOKa He Oynem
BXOHUTb B KPHTHKY STHX BO33PEHHH M OCTAHOBHMCs Ha Heil JIHIIb HOCTE
TOro, Kak pasfepeM BO33peHHs MeTaJJIOTeHHUYECKOH IIKOJLI, CO3AaH-
Hoit Bo BcecorosnoM Hay}i}})IO-I/ICCJIeILOBaTeJIbCKOM [eoJIOrHYecKOM HH-
cruryre (BCETEHW). Ormerum JiHuib, YTO HH OJHO H3 pasHo06pasHEIX
HanpaBJeHu{l He MOIJIO He TOJbKO MOJMHOCTBIO, HO Jaxke B KaKoH-HHu-
6yAb YacTH PEUINTh NPOGJeMy MeTaJlJIOreHHUeCKHX UPOBHHIMA H Me-
TaJLJIOreHHUeCcKUX 3SI0X.

Cpasuutenbio HegasHo Bo BCEIEM Obumm mavaTel CHCTEMaTHUe-
ckue paGotsl B 3ToM Hanpasiennd. KoslekTns HaydHBIX PaGOTHHKOB,
BasgBIIMiicS 3a pa3paloTKy 3Tofl mpobjieMbl, mpuuieJ K pALy HHTEpec-
HBIX BBIBOJIOB B OTHOILEHHH NPHYHH BO3HHKHOBEHMsI H XapaxTepa pas-
BUTHsT MeTaJJoOTeHHUeCKUX TNPOBHHIMH, HX OCOOEHHOCTEl, HX BHYTPEH-
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el CTPYKTYpHl M T. O. bJjarozaps stiM BeIBojaMm OBLIH pa3pabOTaHbI
8 TEPBOM NPHGIHIKEHHH ofli¥e NPUHIUNB PEerHOHaJbHOIO MeTaJllo-
reHHUECKOTO aHa/ M3a, KOTOpble IIO3BOJISIOT YHCTO AHAJHTHYECKH, Ha
OCHOBE 3HaHHS TI'eOJIOTHMYECKOrO "CTPOCHHMS TOrO WM HHOTO paHoHa, He
TOJIBKO NOJAXOJAHTH K OLEHKE €ro NPOMBILIJIEHHHIX IIEPCHeKTHB MO TeM
WJH HHBIM MeTa/JiaM, HO H BBAGNATb BHYTPH Hero ONpefeseHHBIE
CTPYKTyPHbIC 30HBI, HaHOOJee MNepCIeKTHBHBIE 10 KaxKAOMYy H3 3THX
merasioB. IlpakTuueckas peanmsainusl CAeJaHHBIX Ha OCHOBE TaKOro
aHaJM3a PEeKOMEHJAUUA MO HANpaBJ/CHHIO IIOMCKOBHIX pafoT mpHBeda K
OTKPBITHIO HOBBIX PYIHBIX MECTOPOXKIEHHH H PYHIOHOCHEIX pPAailOHOB.
OcraHOBHMCS Ha PACCMOTPEHHH KaK HCXOAHBIX TO3KUHUil, NOJOXKEHHBIX
B OCHOBY 3THX DaloT, TaK U TeX BHIBOJOB, KOTOpPHE GBIIH NOJy4eHbl B
HX pesyJbTare. B ocHoBy pafor OblIM TOJIOXKEHB CJAeLyIONHe IJIaB-
Helllllne NpeacTaBJ/eHus], .

[Iponeccsl MuHepanusaluH, BeLyllie K BO3HHKHOBEHHIO MHHEPaJb-
HBIX M, B YACTHOCTH, PYAHBIX MECTODOXIEHHH, NPEACTaBJSIOT OMHY
U3 CTOPOH EIMHOr0 M CJIOXKHOTrO Mpoliecca TeO0JIOTHYeCKOro PasBHTHS
3eMHOH KOpbl. B cBOEM MCTOPHYECKOM Da3BUTHH OHH TeCHRHMIHM 00-
pa3oM B3aHMOCBSI3aHBI ¢ ADYTHMH CTOPOHaMH TOrO Ke Mpoilecca, T. e.
OCAKOHAKOIJIEHHEM, TeKTOHHUECKHMH IBHYKEHHSAMH (pasBHTHEM CTPYK-
TYyp), MarMaTHUecKoil [esTeJIbHOCTBIO M MeTamopguamom. IlIpomeccst
MUHEpaJIM3alid MOI'YyT H JOJUKHBEl H3yyaThCsl JIHIIbL B CBOEM HCTOPH-
4ecKOM pAas3BHUTHH ¥ B TecHelillell B3aMMOCBSA3H CO BCEMM JPYTHMH
CTOPOHAMHU TIpollecca TeO0JIOTHMYeCKOro Pa3BHTHSI 3€MHOH KOPHI.

B COOTBETCTBHMH C JBYMSI OCHOBHBIMH TDYNIAMH TIeOJOrHYeCKHX
MPOLECCOB, BEAYIIUX K BO3HHKHOBEHHIO MHHEPaJbHLIX MECTOPOXKIEHUH,
a UMeHHO IpolleccaMu TJyOHHHOTO [POHCXOKIEHHS, HWIA SHJOTeHHE-
MH, M OpOIecCaMy TOBEPXHOCTHBIMH, HJH K30TeHHBIMH, Lejecoobpas-
HO pasjejieHHe MeTa/UIOreHAYeCKOH HayKM Ha JBa KDPYNHBIX Dasje-
Ja — yueHue 00 2HICTEHHOH MeTaJIJIOTeHMH U YyueHHe 00 3K30reHHOi
Merajsoredyd. Ho, Tax Kak ¥ 3HIOTeHHas M 3K30reHHass MHHepaJu-
3alliH OTPAXKAIOT JIHIIb pasjHuHEe CTOPOHBl eJHHOrO Ipolecca Treo-
JIOTHYECKOTO PA3BUTHSI 3eMHOH KODBI, 3TH [Ba pasfeja yueHHsT O Me-
TaJJIOreHNY TecHeHnM 06pa3oM B3aUMOCBS3aHBI MEXKAY COOOM.

B mnacrosimiee BpeMs siBasieTcs OOIICNPU3HAHHBIM, YTO Ha COBpe-
MEHHOM 3Talne PasBHTHS 3eMHOH KOPHI B IpeJiesax ee KOHTHHEeHTaJlb-
Horo GJioKa BBIAGASIOTCS JHIIb JIBA OCHOBHBIX THNA KPYNHHIX CTPYK-
TYPHBIX 3J€MEHTOB — IJIAT(GOPMBI U TOABHKHBIE IOSICA, KOTOPBIE MO-
ryT NPOXOAUTH DAas3/HUHble CTAJMH CBOEro TeOJIOTHYECKOrO DasBUTHS.
Tlponecchl HAOTEHHON MHHepalu3alnuy HauboJsee JJIATENbHBI, MHTEH-
CHBHBl M PasHOOGpasHbl B IIpefeslaX MOJBHIKHBIX MOSICOB 3€MHOH KO-
pH, TAe, Oaarogaps 3TOMY, COCPENOTOUEHA NOAABJsoulas Macca 3H-
JOTeHHBIX MHHepPaJbHBIX MecTopokieHuil. B mpezenax muiathop,
XOTA B ONpeJesIeHHBIe 3Talbl MX PA3BHTUSI SHAOreHHass MHUHepasH3a-
Udsl W OposiBJeHa JOCTATOYHO HHTEHCHBHO, HO TNOJOOHBIE 3Tambl MPO-.
IBJSIOTCST OYeHb CHOPAJAHYecKHM M caMa MHHepajusalus sBJseTcH
3HAUATENIbHO GoJsiee opHooGpasHofi. IlosToMy BhisicHeHHe B3aHMOCBIA-
3H TPOLECCOB SHAOTEHHOR MHHEpalH3auuu ¢ O6UMM XOIOM TeoJIorH-
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eCKOTO PAa3BHTHsI 3€MHOHl KOPBl C/efyeT HauHHAThb HMEHHO C HCCJje-
J10BaHHUsI 3HJIOTEHHOfl MHHEpaJHM3allMH TOABHKHBIX [OSICOB.

" C ueJiblo BBISICHEHHsI 3TOH B3aMMOCBSI3H OBLIO TIPOHU3BEACHO B
MepBOM TNPHOMMKEHHH  CTPYKTYPHO-MeTaJJIOTeHHUecKoe paioHHpoBa-
nue sHauutesapHoil uwacti Teppuropun CCCP. OxBaueHHasi HCC/ICLOBa-
HHeM TeppuTopusi Obia pa3bura Ha Psjt KPYIHBIX — [Ee0JIOTHYeCKHX
pervioHOB HJIM INPOBHHUHMII, BHYTPH KOTOPBIX OBbLIM BBIIe/IeHb GoJlee

MeJIKHe  CTPYKTYPHO-METa/JOTeHHUeCKHe pailoHBl,  CKOJbKO-HHOYAb
3aMeTHO PasjHyarolecss MeAy coboil IO HCTOPHH  I'eOJIOTHYECKOro
Pa3BUTHSL M KOMIUIEKCY SHAOTEHHBIX MMHEpa/bHBIX — MECTOPOXKHAeHHil.

Jna 30 nomoOHBIX paiioHOB OBLI NPOH3BeleH aHa/lH3 3HIOTEHHON MH-
HepaJM3alyH, KOTOPBIl eCTeCTBeHHO paciajcs Ha maTh IOC/eroBa-
TeJBHBIX 3TAIoB.

1. Tlpexxne Bcero Obla cAelJaHa IONbITKa CrPYINNHPOBATH H3Be-
CTHHIE 3HAOTeHHBle MHHEPaJbHBIE MECTOPOXKICHHA Kaxkjoro paiona B
‘ecTecTBEHHble NPHPOIHbIE COOOLIeCTBA, OOBEAMHEHHBIE OOLIHOCTBIO
POJIOHAYAJILHOTO MarMaTHYecKoro ouara, OOLIHOCTBIO PYHOKOHTPOJIH-
pylomelil CTPYKTyphl, GJH30CTbIO BpPeMeHH (OPMHUPOBAHHUS, NPHYPOUYEH-
HOCTBIO TIPHMEPHO K OJHOMY 3Tamy B TeOJIOTHYECKOM PasBUTHH pailo-
Ha u 7. 4. Takue NpHPOAHEIE COOOUIECTBA PYAHBIX HJM MHHEPaJbHBIX
MecTopoKaeHHii OB 0GO3HAUeHBl Kak pYAHbIE I  MHHEpalbHbIe
KOMILJIEKCHI. )

2. AHanormuHbIM 06pa30M MHTPY3UBHbIE INODOJbL KaxaOro paio-
HA, CBA3alNble MEXKAY C00O0H OOGIIHOCTBIO MPOMCXOMKAEHHS H3 OLHOIG
POJOHAYATLHOIO MarMaTHYeckoro ouara, HO HHOTJa IO COCTaBy JO-
CTATOUHO PA3JHYHBIE MeXIy coGOH, GBLIM CTPYNNHPOBAHEL B NOAOG-
Hble XK€ NPHPOJHBIE COOOIIEeCTBA MJIH HHTPY3UBHBIE KOMIIEKCHL

3. YcraHoBJeHNe TEHETHUECKOH CBfI3H KaXAOI0  MHHEPAaJbHOro
KOMIJIEKCA C TeM HJAM MHBIM MHTDY3MBHBIM KOMILIEKCOM He Bcerja
OBLIO JIeTKOH 3ajaueil, 0COGEHHO ecJH 3TO NPHXOAMJIOCH JIeNaTh JHIIbL
Ha OCHOBAHUM JIHTEPATYPHBIX JAHHBIX. BO3MOXKHO, 4TO B €IHHMYHLIX
cJyuasix 1pH 3TOM OBLTH JONYNIEHB! M OWMOKH, HO, KaK YBHIHM HH-
K€, eCTh BecKHe OCHOBaHMS I0Jiarath, YTO B MOAABJAOMEM 6OJb-
WHHCTBE CJyYaeB Takas CBsi3b Oblja YCTAHOBJEHA NPAaBUJBHO.

4. Caenmyiolleii 3amaueii sIBJsJIOCH YCTAHOBJIEHHE BO3DACTHOH TO-
CJIe0BATEJIbHOCTH HHTPY3HBHBIX H OTBEUAIOUIMX MM  MHHeDaJbHBIX
KOMILJIEKCOB, UTO IO3BOJIMJIO IPOCTeNUTh H3MeHeHHe BO BpeMeHH
XapakTepa 3HOTEHHOl MHHepaJusallid KaXKIoro OT/eJIbHOro pako-
na. Jlis ymo6eTBa 3Ta MOCHENOBaTeNIbHOCTb OBUIA OTpaxKeHa B CHe-
UMaJbHBIX Tabauumax (mo paifioHam), riae OBUIO B3STO Ha Y4YeT CBblLIE
250 MuHEpaJbHBIX M HHTPY3HUBHBIX KOMILIEKCOB.

5. Haxkomen, mnocleiHeil sajmaueii B uyacTH CHCTeMaTHsauun ¢ak-
THYECKOrO MaTepuasa Oblia KOPPEeJsUHs KaK OTAeNbHBIX 3TalOB, Tax
U OGMIEro Xoja TeoJOTHUECKOro PasBUTHsI KaxkIOro paioHa ¢ paseH-
THEM B HEM IPOLECCOB 3SHJOTeHHON MHHEpasH3alHH. ;

Tagum o6pas3oM, NPHMEHEHHBIH INIPH 3TOM HCTOPHUECKH{I TOAXOR
K HCCJENOBAHHMIO MPOGJEMEl  METAJJIOTeHHYECKUX — IPOBHHIMI 6Bl
pesko OTJHYeH OT INPUMEHABILEroCs paHee pPErucTPalnHOHHOrO aoja-
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xopa. ComnocrapjeHne MexLy coGoii COCTABJICHHBIX ~ TaKHM o6pasom
+aGaML SHIOTEHHOH MHHepPAJMSAUHMH [0 PaHOHAM IO3BOJMIO CACNATh
psifi BECbMa CyHIECTBEHHDIX o6UYIX BHIBOJOB, KOTOpBIE B JaJbHeHmem
u GpUIH MOJIOYKEHBI B OCHOBY DPETHOHANbHOrO — MeTaJlJIoreHHYECKOro
aHaJM3a. : .

1) Tlpemxje BCero OKasajoch, YTO B Pas/HUHBIX palOHAaX BCTpe-
yaloTcsi CXOAHBIE MHHepaJbHbe KOMILICKCHI, T. €. BKJ/IIOYAIOHIHE €CJH
M He WAEHTHUHBIE, TO BO BCSKOM CJydae AOCTAaTOUHO OJIM3KHE acco-
NHAIKH 9SHIOTEHHLIX MMHEPaJbHBIX MeCTOPOXKIEHHI, HECMOTPS Jaxe
Ha 3HAUNTEJNbHYIO YMaJEeHHOCTb TAaKMX pafoHOB JAPYyr OT HIpyra M
HHOT/A JOBOJBHO 3HAUMTENbHbIE DasJnuis B DPEOJOTHYECKOM BO3pacre.

2) ApasnornunbiM 006pasoM HHTPY3HBHBIE KOMIIIEKCHl —PasjiH4HBIX
pafloHOB M DAa3JIMYHOrO TeOJOTMYECKOr0 BO3pAcTa OKa2ajHCh CXOMHbI-
MH JI0 acCOIMali¥ BXOAAWMX B HHUX WHTPY3UBHBIX IOPOL.

3) Cxonuble Mexay co0oili MHHEpa/bHble KOMILIEKCH OKasaslHCh
CBSI3aHHBIMH B DPa3JIMYHBIX DajioHaX €O CXOAHBIMH K€ HHTPY3UBHLIMH
KOMIUIEKCAMH. DTO upe3BBIUANIHO BaxKHOe OOCTOATEJIbCTBO TOBOPHUT O
{HaJWUMA TeHeTHUeCKOH CBS3M MeXKIY SHIOTeHHO MUHepaJusailedi M
MHTPY3HBHBIMH NOPOJAMH, MHAue JUIl DasHbIX DPAaiiOHOB, HCCJACHOBAH-
HBIX HE3aBHCHMO OJMH OT JPYroro, He MOIJIO Gbl IOJYYUTHCH CTOJIL
YeTKO BLIPAXKEHHOH o6uell 3akoHoMepHOCTH. OHO TaKKe INOATBEPHK-
naer ussectHoe nosoxenue C. C. CMHpHOBA O HaJHYMH HHTPY3HBHBIX
(M. MarMaTHYecKHX) KOMINUIEKCOB CO CHelua/M3HPOBAHHOMH pyno-
HOCHOCTbI0. Y, HaxOHell, OHO CBUAETEJNLCTBYeT O TOM, 4UTO YCTaHOB-
JIEHHe TeleTHYecKoll CBSI3M 3HJOTeHHBIX MMHEpaJbHbIX KOMIVIEKCOB C
HHTPY3UBHBIMH B DasHBIX palloHax OBUIO NPOH3BEJEHO B OCHOBHOM
npaBuiabio. [IpaBia, B eIHHMYHBIX CJIydasX Ha OCHOBE BBIBHBIUMXCSI
OOIIIX 3aKOHOMEPHOCTEH TNPHIIIOCh BHECTH HEKOTOPhle KOPPeKTHBLL B
NepBOHAUANbHO HAMETHUBIINECS 3aBHCHMOCTH, KOTAa OHH ObumM  co-
MHHUTEJBHEL

Bce Ke Npd 3TOM CONOCTaBJEHHH HAMETHJHCh HEKOTOpBIe, IOA-
YHHEHHOTO 3HAuUeHHsi pa3jiHuksl KaK B Xapakrepe CaMHX MHHepajb-
HEIX MECTOPOXKJEHHH, Tak M B COCTaBe OTBeYalOMHX HM HHTPY3UB-
HEIX KOMILUIEKCOB IJisi PasHeiX paiioHo. [loBuaumoMy, B OABHX Cly-
yasgx 5TH pPasJuydsl COCTAB/ISIOT YHCTO NPOCTPAHCTBEHHYIO, JOKaJb-
HYI0 OCOGEHHOCTb KaK[AOTO OTAEJBHOrO PEruoHa HJH pafiona, B Ipy-
HX CIy4asx AOJIKHEL ObITH OTHECeHBl 8a CUeT DAs/MuMii reosoruye-
CKOTO BO3pacTa, W B TPETbHX CJyuasX —3a CYET DAas/IMUHOH IJIy-
OMHBl 2DO3HOHHOIO cpesa.

4) BHISICHUJIOCH, YTO PAa3/IMUHOTO XapakTepa HHTPY3HBHBIC M OTBE-
yalole MM MHHepasbHBIe KOMIUIEKCHI CMEHSIOT JADYr JApyra BO Bpe-.
MEHH B I[eKOTOpOH OMpeJeNeHHol MOCIeI0BaTeNbHOCTH, Gojee  HIH
MeHee ONMHAKOBOH B VCJOBHSIX PAa3/IMYHOrO TeoJIOTMYecKOro BO3pacTa,
M B JOCTATOYHO VIAJeHHHX ApYr OT Apyra peruonax. KoHKperHas
NOCJe0BaTeIbHOCTD  MMHEpAJbHBIX H MHTPY3HBHBIX KOMIIIEKCOB B
OTZeJIbHBIX DPErioHax HECKOJNbKO BapbHPYeT, OTK/OHSSCh  OT aTOM
cpefHell CXeMBl B Ty HaM HHyIO cropony. OGBIYHO STH OTKJIOHEHHI

BLIpa)KaloTCsid B BHINMaAeHUH ONHNX KOMIIJIEKCOB, B JABYKDPAaTHOM, pexe
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MHOTOKDATHOM I1POSIBJIEHHH  APYTHX. Heckogbko pexke MeHSIETCH
© HopMaJlpiasi II0CJIe[IOBATEIBHOCTD CMEXKHBIX [0 BO3PACTY MHHepaJb-
HbBIX ¥ HHTPY3HBHBIX KOMILIeKcOB. Dosiee min MeHee ONMHAKOBas IO-
CJIeJIOBATENBHOCTE MUHEPAJbHEIX M HHTPYSHBHBIX KOMIIIEKCOB IIO3EO-

auna paspaborartb cxemy HOPMaJbHOH HJH Haubosiee OOLIUHOHK I10- -

cJIeJOBaTeJbHOCTH UX BO BpeMEHH.

5) Ilpu mnomeITKaXx KOPpEJSILHKM Ha OCHOBE 9TOH CXeMH TabJIHnI
OTJe/IbHBIX STAlOB SHIOTEHHOH MHUHEpANM3ALMH 10 PaloHaM C TeMH
WIH UHBIMH 5TanaMd B TIe0JOTHUECKOM PAa3BHTHH COOTBETCTBYIOMIHX
IOJBHIKHBIX 30H OKa3aJoCh, UTO CXOJHblE STAlbl SHIOTEHHOH MHHEpa-
JM3ALME M HHTPY3UBHOH JIESITENBHOCTH OTBEUAIOT CXOMHDIM K€ 3Ta-
[1aM TeoJIOTHYeCKOro PAasBHTHS COOTBETCTBYIOIIMX IOABHXKHBIX MOSI-
COB, HECMOTpPs HA pas/iuMsi TeOJOTHYEeCKOro BO3pacTa u MPOCTpaH-
CTBEHHOTO MoJoxKeHusi.” TakuM o6pasoM cxeMa HOPMaJIbHOH BO3pacT-
HOil TIOC/JENOBATEIBPHOCTH MHHEDaJbHBIX M HHTPYSHBHBIX KOMINICKCOB
HMeeT 3HAUMTEJAbHO OoJsee TJYOOKHIl CMBICA U SIBJSIETCS] TECHO yBSI3aH-
HOl ¢ OBMIMM XOZOM TEOJOTHUECKOrO pAa3BHTHSI  COOTBETCTBYIOLLHX
HOABUKHLIX 30H. JIpyruMu cJoBamy, OHa INpeaCTaBJsier coboit  He
TOJBKO CXeMy HOPMaJbHOTO pacHpe/iesieHHsi SHIOTEHHOH MuHepasu-
3alUd BO BPEMEHH, HO M CXeMy pacrnpefleieHusi ee B XOA€ TIeoJlord-
qecKOro PAasBHTHS TOJABHKHBIX MOSICOB 3eMHOH Kopel. bJjarogaps
5TOMy OKasaJochb BO3MOXKHEIM Ha OCHOBAaHHH 5TOH CXeMBbl, IO IIpH-
3HaKy HM3MEHEHHsl BELIECTBEHHOrO cocrapa SHAOTEHHOH MHHEpajH3a-
UM M WHTPY3MBHBIX TOPOJ, PacWwIeHHTh HpoIecc SHJOTEHHOH MHHe-
paiu3aliy TNOABINKHHIX TOSCOB, a BMECTe C TeM M NPOLECC HX reo-
JIOTHYECKOTO DAa3BHTHs Ha MeJblil psAX MNOC/AENOBATE/bHbIX STAMoB,
OueHb XOpOWIO COBNAJAIONIUX C TeMH 3Tanami, KOTOpbie MOryT OBITb
HaMeueHb Ha 'OCHOBe JIOOBIX JPYruX — IeOJIOTHYECKHX — NPOIECCOB
{ocaJIKOHAKOIJIEHHE, TEKTOreHes M ap.).

Takum oOpasoM, B pesyipTare 0GOOIIEHHS GoJsiblIoro (pakruye-
CKOTO MaTepuajia [0 SHIOTeHHOil MHHepalusanui 3HAUMTEJNbHO ua-
ctu teppuropun Coserckoro Coioza yAanoCh MOATBEPLHUTH HCXOJHOE
[OJIOJKeHHe O HAJHMUHM TecHOil B3aHMOCBS3M MEXAY DasBUTAEM SH-
JOTeHHOil MHHEPANU3ALMH, MArMaTH3Ma, TEKTOreHesa M OCALKOHAKO-
fnennsi, CxeMa HODMAJBbHOH — NOC/ENOBATeNLHOCTH — MHTPYSUBHBIX H
SHIOrEHHBIX MHHEPAJbHBHIX KOMILIEKCOB B XOJE ICOJOrHYCCKOro pas-
BHTHSL NOJBWIKHBIX IIOSCOB 3eMHOIl KOpBI H300paena Ha taba. 1.
[Ipexpme dYeM TNePeXOAUTH K €€ aHajusy, 03HAKOMHMCSI B CaMBIX
CKATBIX UepTaX ¢ OCHOBHBIMH BEIBOJAMH, TIOJydCHHBIMH ACCyeN0Ba-
TeJISIMH  YIOMSHYTOTO KOJJICKTHBA BCETEUW B oTHOmeHud NOpOCTpaH-
CTBEHHOTO pACTpele/eHHs Pas/MYHbIX THIOB SHIOTCHHBIX MUHepaJb-
HBEIX MeCTOPOKICHHII.

3uaHue pacnpeje/ieHus PasJHUHbX — THIOB MeCTOPOXKJAEHHH  BO
BpEMeHH, XOTs Obl M TeCHO yBssaHHOE C oBIIMM  XOLOM TeoJjiorude-
CKOTO DA3BUTHsi IOXBHKHBEIX TOSCOB, HE MOIKET GBLITb HenocpeACTBeH-
HO MCIOJH30BAHO TIpH TOMCKOBBIX pafoTax B KawuecTse HOMCKOBOTO
npusHaka. TakuMu IpH3HAKAMH MOLJIH Gnl OBITL JIHIIL 3aKOHOMED-
HOCTH TIPOCTPAHCTBEHHOTO — pacrlperesierus pasiuiHbIX TUIIOB 3HJO-
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renHBIX MecTopoxkaentil. IlostoMy HEOOXOQUMO IpeJBAPUTENBHO . Jie-
pefiTd OT 3aKOHOMEpHOCTeHl pachpesie/leHHsi MeCTODOXKIEHHH BO Bpe-
MeHH K 3aKOHOMEDHOCTSIM HX pacnpejesieHHs B MPOCTPAHCTBE.

Ecan o6paTuTbCsl K DPAaCCMOTPEHHIO NPOCTPAHCTBEHHOrO pacipeje-
JCHAR pPAas3/JUYHBIX SHIOTEHHBIX MHHEPAaJbHBIX KOMILJIEKCOB B Ipeje-
7gaX KOHKPETHBIX MeTaJUIOTeHHUYECKHX IIPOBHHIHN, TO OKAa3hIBaeTcs,
qTO HHM OJUH MUHEDAJbHBIH KOMIUIEKC He NpOABJSETCS Ha Bcel mJo-
aau ‘zulam{oﬁ MeTaJIJLI’OI‘eHHOIu{ nposuHuun. HaoGopor, xaxanii OT-
HeMbHBI MUHEPAJBHBIH KOMIUIEKC, OTBEUAIOIUN OIpefeJeHHOMY 3Ta-
0y pPasBHTHS SHJOreHHOH MuHEpaJH3aUUH MOJABHIKHOrO Iosca, Hpo-
ABJeH ¢ HauGoJblueil HHTEHCHBHOCTBIO JHIIL B Ipenesaax onpejeseH-
HBIX CTPYKTYPHBIX 30H. B To e BpeMms B mpelenax BCeX OCTaJbHbLIX
CTPYKTYPHBIX 30H JAHHONl MeTaJIOTeHMYeCKOd MPOBHHIMH 3STOT KOM-
[JIeKC WJIH OTCYTCTBYET, HJIH JKe IPeJICTaBjIeH B OYeHb He3HauHuTeJlb-
HoM pasButiH. OGBIYHO COBMECTHO C MECTOPOXICHHAMH MHHEPaJb-
HOTO KOMILIEKCA B NpelesaX TeX e CTPYKTYpHBIX 30H HauGouee
UIMPOKO pPAasBUTHl Te HHTPY3UH, C KOTOPHIMH TEHETHUECKH CBfI3aHBl
MECTOpPOXK/IEHHsT STOr0 MMHEPAJbHOrO  KOMILIEKCa. Dro_jaer HaM
npaBo CHeJaTh BBIBOJA, YTO (oOpMUpOBaHHe CTPYKTYPHO#l 30HBI Kak
OIIpeNIe/IeHHOH CTPYKTYPHOH eIMHUL(LI GJH3KO COBMNAato 1O BpEMEHH
¢ BHeJApEHHEM OTBEYAlOMX ell HHTPYSMBHBIX MOPOA M of6pa3oBaHHeM
DYAHBIX MecTopoxkieHuil. JIpyruMu CJIOBaMu, ¢dopMupoBaHne CTPYK-
Typel Kak TaKOBOH, BHEApeHHe HHTPYSUBHBIX MOPOL H oGpaszoBaHue
PYIHBIX MECTOPOMJAECHHH INpPeCTaBJsOT co6ofi  JIMIIL Pa3IHYHbIE
CTOPOHLI €[MHOTO IpPOIlecca TeoJNOrHYeCKOro — pa3BUTHS CTPYKTYPHOM
30HH!, OTBEUAION(HE NPH ITOM IO3AHMM, d HHOTAA H KOHEUHBIM 3Ta-
nmaM ee (OpPMHPOBAHHS, KOTOPOE OXBATHIBAET JJIHTEJIbHBI  TePHOL
OCAIKOHAKOIJIEHHST B 3TOfi CTPYKTypHO# 30He. Kaxpmas Taxasi CTpYK-
TypHasi 30Ha OOLIYHO fABJSIETCA BMECTE C TEM H CTPYKTYpPHO-(panualsib-
HOll 30HO, TAaK KaK XapaKTepU3yeTcs ONpele/ICHHBIMH (alualbHbIMHA
0COGEHHOCTAMH OCaAKOHaKOMJICHHS,

TakuM 00pasoM, OCOGEHHOCTH OCAJKOHAKONJICHHs, CTPYKTyp, Mar-
MaTH3Ma I 3SHJOT€HHOI MuHepaJH3alHd OTJIHYAIoT KaXKAylo TaKylo
CTPYKTYpHyIO 30HY OT JAPYTHX CTPYKTYPHBHIX 3OH TOH Ke 0OJacTH
TlogoGHoro poxa 30HBI Mbl GyjneM B LajibHefnieM HMMEHOBATh CTPYK-
TypHO-METaJIJIOTeHHYECKIMH 30HaMH. :

Ecan 06paTuThcsl K PACCMOTPEHHIO  B3AUMHOTO  DACHOJIOKEHHH
OC/IeIOBATEIbHO BO3HHKAIOMHKX CTPYKTYPHO-META/VIOreHHICCKUX 301,
TO MOMKHO OOHApPyKUTb B HeM BIIOJIHE ONpele/JeHHbIE 3aKOHOMEpHO-
crit. HamGoslee paHHHe CTPYKTYPHO-METaJUIOr€HHUECKHe 3OHBI HJH BO
RCeM TIPOLECCE Pa3BUTHS JAHHOTO INOJBUHOIO IOsica, WM B Ompe-
fqeJeHHEIX KPYOHBIX 3Tamax ero  HEpeako OLBalOT IPHYPOYEHHl K
CTPYKTypaM THIIA QHTHKJHHOPHEB, KOTOPBIC, Kax NoKaselBaeT (auy-
AJIbHBLL AHAJM3, 3aKJAaABIBAIOTCS ellle B IEPHOJ OCAJKOHAKOMJEHHs
W B CBOEM CTPYKTYPHOM DPasBHTHH ONEpPexkaloT CTPYKTYpRl THHaA CHH-
gauHopues. K sTHM HauGosiee DaHHHM CTPYKTYpPHO-MeTaJJIoreHuye-
CKUM 30HAM, eCTeCTBEHHO, OLIBAIOT NPUYPOUEHBI H HauGoJsiee paHHHE
HHTPY3HBHEIE H MHHEPAJbHbIE KOMIIICKCH. ‘ ST L

2 3ak, 7076
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[Ip panbHeieM  pasBUTHH K $HOPMHUPOBAHHH  CTPYKTYPHO-ME-
. TaJJIOTeHHUECKHX 30H PersoHa 3TH Haubosiee PaHHHE 30HBI 3aHHMAIOT
‘Kak 6L OCEBOE NOJOMKeHWe, M HMEHHO OHH MPEIONpPele/sioT Bechb ap-
XHTEKTYPHBEIl IJIaH PaclOJIOXEHHS goJjiee MMO3THUX CTPYKTYpPHO-Me-
raTOreHHUecKHX 30H B gamHoMm perose. HemocpencrsenHo Gouee
[O3/HHE CTPYKTYPHO-METaJJIOeHHYECKIe SOHBI (POPMHDYIOTCS HA HX
KpBUIbSIX, T. €. Mo ofe CTOpOHbl OT fauGosiee paHHeHl OCEBOH BOHBI.
Eme 6ojee MOJOAmE CTPYKTYPHO-META/JIOTeHHYECKHE 30HBI CMEIla-
[OTCSI ellle KaJjiblie B TOM 2Ke HalpaBJeHWH, HO HMHOr[Aa MOAHHHEHHOTO
3HAUEHHS CTPYKTYDHO-METa/JIOreHHuecKas 30HA  BOSHMKAET U iid
TBUIBHON CTOpOHE NpEAbLLYIefi B0HBI, T. €. HAK/IaJBIBAACL Ha OCEBYIO
cTpykrypy. HauGosee MOJObIe CTPYKTYpHO-META/UIOTEHHIECKHE 30HBI
OTBEUAIOT CTPYKTYypaM THIA CHHKJIUHODHEB, HauboJee MO3AHO 3aKaHuu-
BAIONHM CBOe (POPMHPOBAHHME, HIM YK€ CTPYKTYPaM THIA KPAECBBIX IPO-
ruGOB, B MECTaX CONPHKOCHOBEHHs CKAaAYaTHIX CTPYKTYp NOIBHIKHOTO
10sica ¢ OKOHTYPHBAIOLLKMII €T0 HJIM CPEeJMHHBIMY XKECTKUMH MACCHBAMI.

Buuio G OWHOKOI AyMaThb, 4YTO JJIMTE/BHBIl IPOHECC TeOosorH-
UeCKOr0 pasBHTHS Kaxmoi CTPYKTYPHO-METAJIJIOTEHHYEeCKOIl 30HBI 3a-
KAHUHBAETCA O/HOKDATHBIM IPOSIBJCHHEM HHTPY3Hil M 9HAOTeHHOH MH-
HepaIN3aluH. PaccMOTpeHHe KOHKDETHBIX —CTPYKTYPHO-METasIoTeHi-
YeCKHX 30H IOKasbiBAaeT, YTO XOTs HMHOIAA H:- BCTPEUAIOTCSH noyo6Hble
CTPYKTYPHO-MeTa/IOTeHHUeCKHe 3O0HEl, HO OH¥l CPABHHTEJILHO DEIKIL.
OGLMEO 5Tanbl TeKToreHesa H OTBEUAIOU[MEe WM HHTPY3HBHBIC TIOPOALI
W SHJOTEHHAast MHHepaJu3alys NPOSIBISIOTCS B CTPYKTYPHO-METAJI0-
relHuecKoll 30HE HeOJIHOKPaTHO, OTBeuas MOCAeJ0BATENBLHO BCe 6o-
Jee W Gojiee MO3JHHM HHTPY3UBHLIM H MHHEDAJbHBIM KOMIVICKCAM H
3HAUMTEIbHO YCTAOMKHsA KaK CTPYKTYPHYIO, TaK M HETPOJIOro-MeTaJio-
reHHUECKYI0 XapakrepucTuxky 3oHel. Ho B BOJBIIHHCTBE CJIy4YaeB BCE
;Kke MOJKHO BBIUIEJIMTh OJMH WM JBa 3Tafa TeKroremesa, MHTPYSHB-
HOfl JeSTEJbHOCTH 1 MHHEDATH3alUH, KOTOphIe SIBJSIOTCH B CTPYK-
TYPHO-METALIOTeHHYECKOil 30HE DPEe3KO npeoOJafalouMy ¥ IPHAAIOT
el JOCTATOMHO UeTKHH CTPYKTYpPHO-MeTaNIOreHHUeCK 1l O0JIHK.

Tak KaK B KOHEeUHble 3TAllbl PasBUTHA KaKROTO INOABHAKHOrO MOs-
ca oCANKOHAKOMJeHWe OOBIUHO Npekpamlaercs, uanGojee MO3AHHE B
pasBUTHH NOABHZKHOTO TOSICA  CTPYKTYPHO-META/IOrCHHUECKHE 30HHI
yiKe He SBJAIOTCH CTPYKTYpHO-(anuajbHbMu  SOHAMH, HO  HEPEIKO
GHIBAIOT NPBYPOUEHBl K 30HAM KDYMHBIX DaspbiBHBEIX napyuennit. Co-
BeplIIeHHO ECTeCTBEHHO, YTO 3TH Hambosee NO3JHHE CTPYKTYPHO-Me-
TaJJIOTeHHUeCKe 30HBl PACHoNaralorcsi MeHee 3aKOHOMEDHO OTHOCH-
TeAbHO 6oOJIee paHHUX 1I MOTYT, Kak HaKJIaibBaTbCs Ha HHX, Tax H
fepecekarh HX.

Bce mnpuBejeHHble AaHHble O B3AUMHOM DAcCIOJOMKEHHH CTPYKTYp-
HO-META/LIOTEHNUECKHX 30H SIBJSIOTCS, KOHEUHO, JIHIIL OueHb rpysoii
cxemoii, oTpaxaionieil TOJbKCG OCHOBHBIE TEHICHUHH B NpOCTPAHCTBEH-
HOM pacmpefejeHHy [OCJIeN0BaTeIbHO BOSHHKAIOIUX ' CTPYKTYPHO-
MeTAJIOTeHHUECKAX 30H. B mpupoige Bce 3TO HEPEIAKO YCIOKHAETCS,
HeCKOJNIBKO BHUIOM3MeHSercs, HO OCHOBHOH CMBICA — 3THX 34aKOHOMED-
HocTell 3axaiovaercd B TOM, UTO B3aHMHOe PacnoJozxeline MOCJCAO-

18

paTeJbHO BO3HHKAIOHIHX CTPYKTYDHO-METAJJIOTEHHYECKHX 30H TNOAYH-
HeHO B KaXJOM JIaHHOM DErHOHe (TIOIBHAKHOM MOsICE) OUPEACTEHHOMY
apXUTEKTYPHOMY UJIaHy, KOTODHIfl JOBOJILHO XOPOIIO BHIIEPIKHBALTCS
Ha BCeil TeppHUTOpPUH permoHa. Ilpm . aroMm Kaxknoii Gojee ImosxHel
c'rpy‘KTypHO—E\le’I‘aJIJIO‘I‘eHI/II{eCKOIjI 30He OTBeyaer CoOTBEeTCTBEHHO G0-
jice TIO3MHHH HHTDY3UBHBII W MUHepasbHHII KoMmiekc. OjHoBpeMeH-
HO BO3HHKAIOUIMM, HO XOTsi Ol H IPOCTPAHCTBEHHO pa300lieHHBEIM
CTPYKTYPHO-METAJJIOTeHHUECKHM 30HAM OTBeUaloT CXONHbLIE HHTPY3HB-
Hple N DPYAHBIE KOMIUIEKCHL 31ass OO apXHTEKTYPHBIE IUIaH pac-
TIOTIOXKEHHUST CTPYKTYDPHO-METAJJIOTEHHYEeCKHUX Q0H B DerHose, 3Hasg Co-
BOKYIHOCTb XapaKTePHBIX JJIS HEr0 MHTPYSHBHBIX H MHHEPaJbHbIX
KOMIIIEKCOB H HX BO3PAacTHYIO I[IOCAEN0OBATENbHOCTh, MOXKHO MHOJO-
JKHTb  3TH JAHHBlE B OCHOBY DPErMoOHAaJBHOTO  MEeTAJVIOreHHUECKOTO
aHaJiH3a KaxKJIoTO permoua. ;

{IpOH3BOACTBC  IPErHOHAJBHOrO  METAJJIOTCHHUECKOTO  AHAJAU3a
HMEET J[BE CTOPOHBI — MIPAKTHUECKYIO U I03HaBaTesbHylo. IIpaxrhue-
CKAsi CTOPOHA pPErHOHAJBHOTO METAJJOTEeHHUEeCKOro aHagusa 3axJio-
vyaeTcsd B TOM, YTO Mbl BBIACJASEM Te HIM HHble TEPPUTOPHHU, IAuHHas
OT KDYHHBIX DEerMOHOB M KOHYas CaMBIMH MEJIKHMMH  YyYacTKaMH H

_ JIOKAJbHEIME CTPYKTypaMy, Haubojiee TepCIeKTHBHBIE JJIs1 IIOHCKOB

TeX HJIH MHBIX TOJE3HLIX HCKONAeMBIX, MOBHIIAS TeM CaMhM 3QdeK-
THBHOCTh IIOMCKOBBIX M PasBerouHbix paboT. TlozHaBartesbHast cropo-
Ha perdoHaJbHOTO MeTAJJIOTeHHUeCKOro aHaJH3a 3aKJIouaercs B Bbl-
AICHEHHM 3aKOHOMEPHOCTelH pacnpefesientss MHHEPAJILHBIX MecTopOkK-
IeHHH B INpefesiax aHaJM3HPYeMBIX TEPPUTOPHH, a BMeCTe C TeM H
ofIEX 3aKOHOMEepHOCTeli pacipenesieHnss # 06pasOBaHus MHHEDab-
HBIX MECTOPOKIEHHII B 3eMHOH KOope, NIPHYMH H YCJIOBHH BO3HHKHO-
BeHHsT METAJUIOTeHHYeCKHX NPOBHHHUH H T. jg.

Meroauka  IPOM3BONCTBA  PETHOHAJBHOTO  MeTAaJIONeHHYECKOro
aHanusa, ero ofui¥e NPHHIMNEL, Te HCXOAHBIE IO3HUWH, C TOUKH 3pe-
HHSI KOTOPHIX OH MOT Onl OLITh BHIIOJIHEH, JO caMoro HoC/IeHero
BpeMeHH OCTaBaJIUCh COBEPUIEHHO HEPAa3pPAOOTAHHBIMH, M HEKOTOPHI-
MH Te0JOraMH elle HeJaBHO BhICKA3BIBAJHCHL COMHEHHS B BO3MOKHO-
CTH pelleHdst MPOONeMBl aHaJHTHUECKHM IyTeM. TOT mpHeM, KOTODEIM
OGBIYHO TIOAMEHSIIM DETHOHAILHBI MeTaJJTOreHHIECKHIT anans 3a-
KJII0YajIcs B DasAeNbHOM H3YUCHHH MHHEPAJIbHBIX Mecropomnéﬂnﬁ?
HHTPYSHBHBEIX TOPOA H CTPYKTYD HCCAEAYeMOTo perHoHa Win paﬁoné‘
H COMOCTABJIEHNS Pe3YJLTAaTOB TaKOr0 H3YYeHHs NIPH NOMOIM I€0JI0-
THYecKOil KapThl. 1Ipu 3TOM OGHIYHO YaBanOCh YCTAHOBUTBE  HEKOTO-
pble TeO0JIOTHUCCKHE 3aKOHOMEDHOCTH paclpeeseHdsi MHHepaJbHBIX
MECTOPOXK/IEHH# Ha HCCJAeNOBAHHOH TEPPHUTODHH, HO HTO OBUIH JIHIIb
YacTHble (OT[eJbHBIE) 3aKOHOMEDHOCTH, KOTODble, K TOMY e, KOe- v
YTO JaBaiu mJisi OOBbSACHEHHs YiKe H3BeCTHOTO pachpesejeHHst ,Mxme-‘
DABHEIX MECTODOXKAEHHH, HO Kpa#He Majo JaBaln B 4aCTH aajib-
HEHIIHX TIPOTHO30B H HpeJCKasaHHsi HOBBIX PYAOHOCHHIX PaiiOHOB)
XZ?E;;OBQH;;%}Q;TY&O Ji kgn}c{:gwamqecxom 7Ke M TIOJIHOM MeTaJlIoreHH-"
w0y BEE 0 Pan, noyab 3HAUYHTEJBHOH TeppHTopPim‘ r:xe ;M-OP.-,'
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B Hacrosiilee BpeMmsi MOXHO CUHTaTh, 4TO o6llHe NMPHHIUNL PEruo-

‘HaJILHOTO MeTaJJIOreHn4YecKoro aHajnsa p33pa60TaHbI, XO0T1 W He JO

KOHIIa, HO BO BCSIKOM CJIyuae B TaKOil CTENEHH, UTO MO3BOJAOT B
nepBOM [PUONHKEHHH MOAXOJHTH, C ONHOH CTODOHHl, K OlieHKe Ie-
JEIX MeTaJUIOreHHUecKuX INpPOBMHUMI, pacmu(pOBKe HX CTPYKTYPH H
BLUIGJICHHIO BHYTpPH HHUX HauOosiee IEPCHEKTHBHBIX — CTPYKTYPHO-Me-
TAJLJIOPeHHUECKUX 30H, € JpPYyroii CTOPOHBI, — K BOMPOCY O NpHUAHAX
BO3HIKHOBEHHs  METa/JOTeHMUeCKHX NPOBHHIMI, HX rJaBHeRINX
0cOGeHHOCTel H HX pasjuuMil MeXay COOOIL

1l. CXEMA PA3BUTHSI 9HAOTEHHON MHWHEPAJIU3ALUHN
NOABU)XHbBIX NOSICOB

OBLUAS XAPAKTEPUCTHKA

V3BecTHO, UTO TOJABHKHBlE II0sica 3EMHOIl KOpbl IEpPBOHAUAJIBHO
3aKJablBAIOTCT U PA3BUBAIOTCA KaK TIeOCHHK/HHAJIbHBIC 3OHBL Panb-
e CYHTAJOCh, UTO Gojiee MOJOJABIE TEOCHHKIHHANBHBIE 30HBL IPEA-
CTABJISIIOT He UTO MHOe, KaK OCTaTKM OoJiee JPEBHHX H 3HAUMTEJIBLHO
Gosee OGLWIMPHBIX TeOCHHK/IMHAJIBHBIX 30H, KOTOpBIE B pesyJbTare
TPONECCOB CKJIaAuaToCTH MOCTeNeHHO — 3aMBLIKAIOTCI, COKpalasch B
cBOel mupuHe. B HacTosilee BpeMmsl B COBETCKOIl reoJIOrHyecKoil Hay-
Ke GoJee pAacIpoCTpaHeHa Ta TOYKA 3DEHUs, UTO Kaxjas HOBai reo-
CHHKIMHAJLHAS .30HA 3aKJajblBaeTcsd BHOBb, T. €. NPEIACTABJIACT CO-
Goii caMocTOsTe/bHOE 00pasopaHue, a He PelHKT GoJee paHHe# reo-
cunkuuain. H. M. CrpaxoB cuHTaeT, YTO MOXHO TIPOCJAENHTH pPa3-
BUTHE T'eOCHHKJIMHAJH JHIIb C HEKOTOPOTO ONpefeNeHHOr0 MOMEHT3,
KOTOPBIH Mbl CUMTAeM MOMEHTOM ee 3aJI0KCHHA, HO OGBIYHO OCTAETCS
HESICHBIM, KAKOH DEeXHM CyIIeCTBOBak B JaHHOM  YdacTKe 3eMHOI
KOpHl [0 3aJI0XKEHHsI IeOCHHKJIHHAIH. »

HcrbiTaB OYeHb JUIHTENBHBI M OYeHb CJIOXKHBI Mpolecc pasBH-
THs, TEOCHHKNUHAJbHAsA 30HA B KOHIE KOHLOB B. pe3yJbTare IpPOLEC-
COB CKJA[UaTOCTH OCyLIAeTCsl MJIH, KaK roBOPAT, 3aMblKaeTcs, H IIpe-
BpaiaeTcss B CKJAafuaThlii MOAC, KOTOPHIH IIPOMOJIKAET  HCHLITBIBATH
mpoilecc AajbHeHIIero reoJOrMuecKoro pasBUTHS BIVIOTH O COCTOSfl-
uus, GamsKkoro K miardopmennomy. Takum o6pa3oM, B PasBUTHH
MOJBMIKHOrO I0Sica HAMEYaloTCs JBa KPYNHBIX  3Tana — FEOCHHKII-
HATBHBI 3TAm M 3Tall ckaagyatoro mosica. Ho, Tak Kak OKOHUATe/b-
Hoe mnpeBpalleHHe TeOCHHKIHHAIH B CKJIAaAuaTHil T10sic: CONPOBOXK-
JaeTcs WHTEHCHBHOH CK/IagdaToCTblO, KPYNHBIMM HHTDYSUAMM M IIIH-
POKHM PasBUTHEM IIPOLECCOB SHIOTeHHOH MHHEpaJH3aluH, OKasajoch

) H6H6C006p33HbIM 3TOT CPaBHUTEJbHO KOpOTKHI‘/)I' aTan npeBpalleHuda

FeOCHHKJIHHAAN B CKJIaQuaThlii MOsSC BBIIEANTh B KauecTse CAMOCTOs-
TenpHOro 3Tama pasutus. Takum o6pasoM, B DasBHTHH IOLBHIKHBIX
TOSACOB NePBOHAUAJIBHO HAMEUAJNCh TPH 3Tama: DaHHHE STankl pas-
BUTHSI TOJBHMIKHONO MOfiCa— pa3BHTHE TFEOCHHKJUHAH, CPEIHHE 3Tallbi
pasBHTHS — IIpeBpailleHne - FeOCHHKJIMHAMN B CKJIafyaTeifi  WOSC,
NO3/iHHe STaNbl DA3BUTHS -—— Pa3BUTHE CKJIAAUATOro Hosca.
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[Ipn [ajbHefijieM HCCELOBAHUM BONPOCA OKA3A/IOCh, YTO B Ce-
pesHe’ TIO3/IHAX STANOB PASBUTHS NOABHIKHBIX I05ICOB BellleCTBeHHBIN
cOCTAB MArMaTHUYECKHX IIOPOA H OCOGeHHO 3HAOTEHHOH MHHepasu3a-
[HH MEHsIeTCsT HACTOJbKO DPE3KO, UYTO [PH TPEXWIEHHOM . Je/IeHUH:
fIpollecca DPA3BUTHSI TOJBHKHBIX IOSICOB NPHXOMWJOCH BCETAA . Pas:
neJbHO TOBOPUTH O TEPBOHl MOJIOBHHE IO3JHHX 3TAlOB, OTKyZa BHI~
4BHJIACH 1eJ1ecO06pasHOCTh pasje/leHHs HMX Ha INO3JQHHE H KOHEYHBIE
sransl pasBuTHs. Takoe yeThIpeXWwIeHHOe [eJeHHe M IPHHATO B HACTOS:
el pabore. .

JlajbHefimee H3yueHHe DPaHHHX 3TAlOB - PA3BUTHS  IIOABHXKHBIX
[105ICOB, OCOGEHHO B COMOCTABJIEHHM CO CXEMOH pa3BHTUSI OCALKOHA-
gortenust H. M. CrpaxoBa, 3acTaBWj0 HECKOJBKO H3MEHHTb Npel-
cTaBjleHUe O COIEpPXKAHHM CPeJHHX 5TallOB PAasBHTHSA H MNOCTABHJIO
BOIIPOC O I1eJ1ecO0OpPasHOCTH pasjieNeHusa, B CBOIO  OYepelp, paHHHX.
5TANoOB Pa3BHTHA Ha Hauajbable u pamuue. OJjHAKO (PaKTHUECKHI
MaTepHall B 3TOM HalpaBJieHHH ellle HEeJOCTAaTOUHO HpopaleTaH, U B
HACTOslllee BpeMs TaKoe pasjesiecHde IPeJCTaB/seTcs —HeCKOJIbKO
NPeKIeBPEMEHHBIM, HO BO3MOXHO, UTO B XOfe AaJbHEHIIHX HCCACNO-
BaHHI oOKamercs uejecooGpasubiM ero BeectH. C menpio Gojee TOY-
HOTO OINpefesieHus] COJAEpXKaHUf OTHEJbHBIX 3TAnoB  PA3BUTHA NOA-
BIDKHBIX TIOSICOB M CONOCTABJIEHHS HX CO CXEMOH DAasBUTHsI OCaJIKO-
nakomnenusi, no H. M. CrpaxoBy, HeoOXOXMMO OOpaTUThCS K Kpart-
KOMY O3HAKOMJIEHHIO C 3Toil cxeMo#, Tem OoJiee, YTO OHAa MUMeeT
fepBOCTENIEHHOe SHAUEHHE JUIs NOSHAHHS SK3OTEHHBIX MHHEpAreHHie-
CKHX NPOBUHUMIL L oroE .

CxeMa pas3BuTuHsi OocajiKoHakKomnJemus mo H. M
Crpaxosy. H. M. Crpaxop 3amajcs UeJbI0 MCCIENOBATb Da3BHr
THe MpOIECCa OCAAKOHAKOIVIEHHS B TOCHEe0KeMOpHICKOe BpeMs B
npenenax KOHTHHEHTAJbHOro 0JIOKa 3eMHOH KOpHI, T. €. 3a BEIUETOM
OKeaHHYeCKHX ILIoUiajell, IOKa HEeJOCTYNHBIX HameMy TIO3HaHHIO:
[MomMuMO H3yueHMsI PasBUTHs Ganuii H MOLIHOCTeH, uM. OBLIO H3YUe-
HO H3MeHeHHe ofmiefl mNJIOMaAH OCaAKOHAKOILIEHHS B IIpelesiax KOH=
THHEHTAJbHOrO 06JI0Ka, OXBATHLIBAIOILEr0 Kak MOJABHIKHBIE MOsica, TaK
u nuatdopmbl. Ilocaennee OGCTOSTENBCTBO HECKOJBKO ‘MacKUpyeT 3a-
KOHOMEPHOCTH, OTHOCSIIIMECST  TONBKO: K- [MOJABHXKHHIM ~ THOSICAM..
H. M. CrpaxoB NOAYEPKMBAET, UTO MEPHOIBI KPYNHEIX TPAHCTPECCHI M
perpeccuit Ha mjaTopMax M B TNOABHKHBIX MOsicaX B INOCJIEIOKeM-
Opuiickoii mcTopuE 3eMJM BCeria cosnaaaid, Ho, Oaaropapst Goiee
n10cKoMy penbedy maaTdopM, 3Mech Jaxke CPaBHUTENbHO ~He3HAUH-
TeJbHble KoseGaTesbHble JBUXKEHHsT MOLJIM HPHBOAHTE K OGMIMPHBIM
TPAHCTPECCHSIM M PErpeccHsiM; B TO XK€ BpeMsi B CBf3U CO 3HAUHTEJb:
HO Gojlee PE3KUM pesbed)OM TeOCHHKIMHAJbHBIX :00J1acTell B. HHX na+
K€ 3HauuTeJbHHIE BEPTHKAJNBHEIE KoJaeOaTelbHBIE [OBHXKEHHS HE OT~
pajkajuCh . CyNIeCTBEHHO Ha oOmIell TWIoany 0CaKOHAKOTUISHHS: .
TakuM 06pa3om, TPAHCTPECCHH W PperpeccH IiaTdopM JiMiib - MOA~
YepKHBAJH Te KoJeGaTesbHEIE IBHKEHHS, KOTOpLIe HMeJH 'MecTo He
TONBLKO Ha mJardopmax, HO OJHOBPEMEHHO H B  TeOCHHKJIHHAJBHBIX
06J1acTsX. : ' : R
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Ha useectmofi tabmuue H. M. Crpaxoba uHzo0paKeHO H3MeHEHHE
‘paomazefl OcajKOHAKOIUIEHHsT B IpefeaaX KOHTHHEHTAJbHOro  OJioKa
3eMHO KOpPH B TIOCIenoKeMOpHiickuil nepuon ee passutud. Ilo Bepru-
Kaju B Macmrabe aGCOJIOTHOTO Te0JOrHUeCKOro BpEMEHH pasMerle-
Hbl TEOJIOTHYECKHE NEePHONbl, MO FOPH30HTAJM 3alITPHXOBAHHKIE ILIO-
Iagy BHIPAXKAOT IJIOMIAAb OCAJKOHAKOIJVIEHHS B KaXKAbIH JaHHBLH
MOMEHT BpeMeHH B MpOIeHTaX K ofIle#l IUIOIaid KOHTHHEHTAJbHOrO
6n10ka. YepHble Kpy:KH 0GO3HAUAlT IOJIOKEHHE BO BpeMeHH (a3
CKJIaJ4aTOCTH PasHOU CHJIBL

U3 anmanuza srtoit tabGauunt . M. Crpaxos Jenaer clefyloiiye
BBIBOALL. B rnociaegokeMOpHICKOH HCTOPHH 3€MHON KOpBI OTYETJIHBO
pasauyaloTcst TPM KPYNMHBIX — 3Tana  pPasBUTHA  OCaJKOHAKOILIEHHS,
pasfencHEBle Mexny coGoil pesKHM CcOKpalleHHeM —oOuieil IUIOINanH
ocajKoHaKomIeHus. KaJemoHCKHHE 3Tam oxsaTbiBaeT XeMmOpuili M CH-
Jdyp, BapuCCKuil 5Tam — AeBOH, KapOOH u IepMb, W aJbIHICKHIl
3Taln — Me3030H M KaiffHozod. B xaKnoM 3Tane Hameuaercs HEeCKOJb-
KO PHTMOB OCA[KOHAKOIIEHHsI, HJIH MaKpOBOJH TPAHCTPECCHil, KOraa
owany OCaIKOHAKOIJIEHHS B mpelefaX KOHTHHeHTaJbHOro O6J0Ka
ObLIY - MAKCHMAJBHBIME. ITH DPHUTMBl OCaAKOHAKOIVIEHHSI  pasjesieHbl
MeX1y coGoli 3aMeTHbIMH perpeccHsMH, HJIH TNepHOJaMH COKpaIleHHs
ofmeli MJIOMIaAH OCaJKOHAKOIJICHHUS. )

B KasieJlOHCKOM 3Tamne -OCAIKOHAKOIJIEHHsI OTYeTJHBO pasjiHya-
FOTCSl TPM KPYMHBIX pHTMa. B BapuCcKOM 3Tame pas/dyalorcsi Takke
TPU PHUTMA, HO TPETHH PHTM HECKOJIbKO YCJIOMKHEH, M IOCJe Hero cje-
Ayer emie ouedb HeGosbluast TpaHcrpeccusi. CTpoeHue — aJsbIHICKOTO
3Tama OCANKOHAKOIJIeHHsT sBasgercs 6Gomee cioxuelM, # H. M. Crpa-
XOB BBIIEJSeT 3Jech OKOJO.TATH PUTMOB TpaHcrpeccuii. HeoGxomumo
YYHTHIBATb, YTO B 3TO BPeMsi HPOHCXOAHIO Pa3sBHTHe ABYX KpymHeii-
KX TOJBIKHEIX moscoB — CpexuseMHOMOpcKOoro 1 THXOOKeaHCKOTO,
¥ [epuojBl perpeccHil W TpaHCrpeccuii B TOM M JAPYroM He coBHaja-
JH, 4eM, BEpOsiTHO, ¥ oOycjoBjeHa OoJjbllasi CJIOKHOCTb —CTPOCHHS
AJBIHICKOTO0 3TaNa ocaikoHakomieHusl. Hexkoropoe yC/lOXKHeHHE Ba-
PHCCKOrO 3Tama PasBHTHSl OCAJKOHAKOIUVIEHHsi 1O CPaBHEHHIO C Kajie-
JOUCKHM, CKOpee  Bcero, OOyCJOBJEHO TeMH e INPHYHHAMH.
H. M. CrpaxoB mnoxuepKuUBaeT, 4TO INEPUOMBl 3HAUMUTEJbHBIX perpec-
cuil OueHb XODOIIO COBNANAOT ¢ HaHGoJee 3HAUMTENBHBIMU (hasamm
CKJ1a/{4aTOCTH. o ’

dTa cxeMa SBJSCTCA SMIHPUYECKOH, oTparxkasi JHIIb (PAKTHIECKH
U3BECTHOE IUIOHMIANHOE pPacnpocTpaHeHHe OTJIOXKeHHH PasJIHYHOIO Ieo-
Jorpueckoro Bospacta. Kaxablii KpyNHBIH 3Tan OC2JKOHAKOIJICHHUS
(xaseOHCKHI, ~BapPHUCCKHI, aJbIOUICKHA)  XapaKTepH3yeT pPa3BHTHe
MOJABUKHEIX II0ICOB OINpPEAENEeHHOTO Bo3pacTra, MO OKOHYAHUH pasBH-
THS KOTOPHIX 3aKJIaAblBAIOTCS HOBbIE NOABIXHBE Mosica. Passurue
KaXXJOr0 MOABHKHOTO IIOSICA YETKO pasfessiercs B 9TOH CXeMe Ha
TPH TNOCJENOBATE/NbHBIX PHTMA, pasfeneHHBIX MexAy CO0O# KpymHbi-
My (asamu criaaguaTocTH. Taknm o6pasoM, B paspese Kaxjaoro mox-
BHXKHOTO MOsiCA HMeeTcd Kak Obl TPU MOCJHENOBATEIBHBIX CTPYKTYD-
HBIX fIpyca — HHKHHH, cpefnuit u sepxHumil. Ilo saBeplieHHH TPeTbero
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puTMa OCAJIKOHAKOMJIEHIsS MPOSBJIETCA TPeTb H nocJaelHsss B pas-
pUTHH TIOABHZKHOTO Tofica KpymHast (asa CKIagdaTOCTH. OcajxoHa-
KOILUIEHHE B XOJe TeOJOrHYeCKOro PasBHTHsI HOABHIKHOTO mosca Ipe-
KpalllaeTcst HIAH TOUTH TPEKPALLAeTCs, ¥ M3 COCTOSHHA TeOCHHKIIH-
qagn OH TEPEeXOXHT B COCTOSIHIE —CK/MajuaToro mnosica. B mocaepHem
TIPOAOJKAIOTCs  NIPOIeCCHl MarmMaTHsMa H SHIOTeHHOl MHHEpaJu3a-
MM, HO MO BPEMEHH CBOETO TNpOSIBJEHHsI OHH yXKe OTBEYaloT PAasBH- .
qii0 OCaJKOHaKomJjeHusi B Gosee MOJOAOM, BHOBb 3aKJaJblBAlOLEM-
csT HOABHIKHOM TIIOsiCe.

TaxkuMm 06pasoM, TpeTbss M NOCJAENHSS KpynHas asa CKJAaqyaro-
CTH OTBeyaeT TOMY, UTO OBLIO HAMH ONpeJeseHO Bbhlie Kak cpeiuyue
sranbl PasBUTHs TOABHMKHOrO Mosica, T. €. 3TamaM [epexoja reocuH-
KJIHHAJAM B CKJIagdatbil nosic. Opnako Oosiee THIaTeNbHOE PAacCMOT-
penne cxempl Crpaxopa M aHaNu3 MarMaTasMa ‘ToC/Ie10BaTeIbHbIX
PUTMOB OCAJKOHAKOIIEHHsI JiesaeT 1es1ecooBpasHEIM  HECKOIbKO  H3-
MCHHTb 5TO OTpejeenue cpefHux 3tanoB. COBEpIICHHO eCTECTBEHHO,
uro (OPMHPOBAHHE KaXKIOro M3 TpeX CTPYKTYPHBIX spYyCOB NOABHIK-
HOTO IMOsICa, OTBEUAIONIMX TPeM IOC/eIOBaTeNbHBIM pUTMaM OCaAKo-
HAKOI/ICHHS], TIPeACTaB/sieT eNHMIbIH MPOIECC, PA3NHYHBIMH CTOPOHAMH
KOTOPOrO SIBJISIOTCSL OCaJKOHAKOMJIeHHe, (hOPMHPOBAHIE CTPYKTYDHL
OCajlOuHBIX TOJII, pa3BHTHe MarMari3smMa H SHIOreHHOW MHHepaJH-
samuy. Hu OOWH M3 5THX UYaCTHBIX MPOIECCOB HEJR3st OTPBIBATH  OT
CIUHOTO ¥ OBLIEro mpollecca PasBHTHsE CTPYKTypHOro sipyca. Tarum
ofpasoM, ecan TpeThio (asy CKJIAZUaTOCTH C CONPOBOKIAAIONIHMMH €€
MATMATH3MOM M SHIOTEHHOH MuHepasiusalped Mbl OTHOCHM K Cpel-
HHM 3TalaM pasBUTHS MNOABHAKHOIO TIOfCA, ML Hen30eKHO JOJIKHb
OTHOCHTH TyJa JKe H HeMOCPeJICTBEHHO NpeecTByiolee OCaJKOoHa-
KOIJIGHHEe, T. €. OTHOCHTh K CPeNHHM 3TanaM pasBHTHs NOABHXKHOTO
mosica He TOJBKO MOMEHT TMpeBpallleHHsl TeOCHHK/IMHANAH B CKIaj4a-
TBI 1I0SIC, HO Bechb mpolecc (OPMHUPOBAHMS M PaAsBUTHs  TPETLEro,
CaMOro BepXHEro CTPYKTYPHOTO sipyca. IDTO NPEJCTABJSETCs TeM 60-
qlee OBGOCHOBAHHBIM, UTO C pAa3BUTHEM  OCAJKOHAKOIUJICHHS TPETLEro
pHTMa HAuMHAeT 3aMETHO MEHSIThCS XapakTep MarmMaTHsMa, Berie-
CTBEHHBIfI COCTAB KOTOPOro NpHOJAMIKaeTcss K COCTaBy HHTPY3HBHBIX
niopon TpeTbel (askl CKJaAuaTOCTH.

Jlast Kasgoro M3 TPeXx PHTMOB OCAAKOHAKOIUICHUsI, OTBEHYAIOMIHX
TpeM TIOCJe0BATEe]bHO BO3HHKAIOMMM — CTPYKTYPHHIM  sipycam  TIO-
ABIIKHOTO TOsSica, XapakrepeH CBOH KOMINIEKC IOPOJ. H. M. Crpa:
XOB paccmanHBae'T 9TH KOMILJEKCHl IIOpPOJ [JIsi BCero KOHTHHEHTaJb-
Horo G/0Ka, BKJAIOYas W IUIaTGOpMBL. ECHH HCKIOUHTL BJIHSHHE IO-
ceAHMX, TO TOPOAAM TpPEX DHTMOB OCAJKOHAKOIICHHs MOABHMKHBIX
OSICOB MOMKeT OHTb JaHa cjaeiyiomas XapakrepucTuka. Ilopoasl
[IepBOr0 pUTMa OCAJKOHAKOIUIEHHS] XapaKTepUsyloTCH naubosee 3HA-
UYTEJNBLHBIM PA3BUTHEM TEOCHHKIHHAJLHBIX BYJIKAHOTEHHDLIX tauui,
T. . TOpPOA TaK HasbBaeMoil CIOMIUTO-KepaTo(poBoit  (hopMamui.
C HHMH TeHETHUGCKH CBSI3AHBI ALIMBL M KDPEMHHICThbie CJIaHIBI, HEPEAKO
¢ 3aMeTHO IIOBBLIIICHHBIM COjlepiKaHHeM KeJjesa M MapraHia. HpyraM
XapakTepHEIM WIEHOM paspesa B 3TO BpeMd  ABJAIOTCH H3BECTHAKY,
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o6bHo PHGOBLC U BYJIKAaHOreHHO-KapOoHaTHble TOMMIM. Posb Teppi-
TeHHBIX TIOPOX (KOHIVIOMEDATOB, IEeCYaHHKOB, CNAHIEB) B 3TO BpeM#
pasJMYHa: HHOLAA OHH COBEPIICHHO OTCYTCTBYIOT, HHOTAA IpHCYT-
CTBYIOT B 3aME€THOM, HO BCE XKe INOJYMHEHHOM KOJH4YecTBe. Passutue
OCANIKOHAKOIJIEHUs] TIePBOTO PHTMA HEM30EXKHO H 3aKOHOMEPHO IpH-
BOJMT K TOCJEAYIOIEMY Pa3BHTHIO MPOLECCOB CKJIANYaTOCTH, 3aKaH-
YHBAIOUIEX 3TOT PUTM OCAJKOHAKONJICHHS. C ar0il nepBoil KpyNHOH
dasoil CKIAAYATOCTH CBH3AHB BeCbMa XapaKTEPHBIE MHTPY3MH C CO-
NIPOBOKAAIONIEH HX 3H/IOTeHHOH MuHepajusanyell. 9TO HHTPY3HH TIH-
nep6asuTOB M MHOTJAA OCHOBHBIX IIOPOJ B CONPOBOKAEHHM KOMIJEKCA
NPEeUMyIIeCTBEHHO MarMaTHuecKux MeCTOPOXKICHHH,
OcalkoHaKOIIeHHe IIePBOrO PHTMa M 3aBepuiaioumue ero CyJjaan-
YaTOCTh M MHTPY3HH -YCIOXKHSIOT CTPYKTYPY NOABHMKHOIO Im05cCa, HO
He JeJaloT ero CJAMINKOM JKECTKHM M HeusGexHO IPUBOAAT K pas-
BHTUIO OCANKOHAKOIVIGHHS] BTOPOrO pPHTMA, IMPOTEKAIOMICTO YXKe B
YCJIOBUSIX HMHOTO TEKTOHHYECKOro pexHuma. B 310 Bpemsl TeOCHHKJH-
HAMBHBIH ByJAKauusM ocjabepaeT ¥, XOTS  BYJKAHOTEHHbIE — TOJIIH
NPOJONKAIOT  (HOPMHPOBATBCSA, PoJb  HX B crpaTurpapuyecKom
paspese CHHKAeTCsl, MHOTJa BeCbMa 3HAUHTEJIbHO, PABHO KaK H CO-
TIPOBOMKIAIOMIAX HX KPEMHHCTHIX 0GpasoBaHHIL. Posb KapOGOHATHBIX
OO BapbUPYeT B DPasHbX MOABUKHBIX NOACAX, HO 3HAYEHHE TEPPH-
reHHBIX TIOPOJA SIBHO BO3DAcTaeT B pe3yJbTaTe BOSHHKHOBEHHs —3a-
VeTHbIX IpeBhleHHil pejbeda B CBA3H C IepBOH thazofil ckIamyaro-
cri. dopMmuposanyue BTOPONO CTPYKTYPHOTO spyca IMOABHKHOrO nosca
sakaHuMBaeTcs BTOPOHl KpymHOil (asoll CcK/Iag4aToOCTH, cosalole
CKJIaAuaTyio CTPYKTypYy OCAIKOB BTOPOTO pHTMa OCaJKOHAKOM/ICHUS
W 3HAYHTEJBHO YCIOXKHSIOIEH CTPYKTypy MepBoro — spyca. C >stolt
BTOpOil (ha30ii CKJIAAUATOCTH TAKKE CBA3aHbl KPYNHbIE HHTPYSHH, OT-
Beyajollde 110 COCTaBy KOMIUIEKCAM IIHPOKO -AH(p(epeHIHPOBaHHBIN
OCHOBHBIX MarM — oT Tra66po [0 IIJIaTHOTPAHHUTOB HJH TPAHOCHEHH-
rop. C HEMH CBS3aH CBOH KOMIIEKC 3HJIOTEHHBIX MeCTOPOXK/IeHH),
TIPEHMYILECTBEHHO KOHTAKTOBO-METaCOMATHUECKUX, OTYACTH HKHJIBHBIX.
Bropas KpymHast ()asa CKJIAZYaToCTH 3HAUMTENBHO = YCAONKHIACT
CTPYKTYpy MHOJBHIXKHOTO MOsICa, NPHHAET eMy SHAUHTENbHO BOIBIYIO
JKECTKOCTh M CO3[aerT Haubojee 3HAUMTeJNbHBIE BO BCEH  HCTOPHH
pasBUTHsi NOABHAKHOTO TMOsica HPeBbIIEHUS penveda. TloBrineHHas
HKECTKOCTh TOABHKHOTO TI0sica B 3TOT IIEpHOJ co3xaer GJarOnpHsT-
Hble NPEeANOCBUIKH [/ TpPOSBJEHHsT PsAAa IOCHENOBATENbHEIX STall0B
pasBUTHSA pasphIBHBIX ~ HapyuleHuil, eme Oojee  YCIOXKHSIOLIAX
CKJIaAuaTyl0 CTPYKTYpy H OOBIYHO COIPOBOKIAEMBIX MaJbIMH, Tpe-
IUMHHBIMA HHTPY3HMSIMH C O4YeHb Pa3HOOGPA3HOM SHIOTeHHOH MHHepa-
gusanueli. OBBUHO KeCTKOCTb NOABHUIKHOIO IOSICa SABJSIETCA €llie He-
JA0CTATOYHON s TpeKpalleHHusi TeOCHHKJIHHAJBHOTO —pEeXHMa H IO-
NABHIKHOH TOSIC BOBJIEKAETCH B HOBOE NOTPY:KeHHe, Beayllee K pas-
BHTHIO TPETbEro -puTMa OCaJKOHaKomjenus. B 210 BpeMs B cocrase
OCafOYHBIX ' TOJLI Pe3Ko NpeobafaT TeppHreHHBIE 06pasoBaHus —
NeCUAHUKH H OCOGEHHO TJIMHHCTHIE CJaHIBl C TePeMEeHHOH pPOJbio KOH-
raomepatoB. Posib KapGOHATHBIX NOPOA, PaBHO Kak M BYJKaHOICH-
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yHX, PE3KO COKpamiaercs. I'eOCHHK/IMHAMbHDII BYJIKAHU3M HJIM TIpe-
KpalllaeTCsi; MM NPOSIBJISETCS OueHb CHOPAJMUECKH H BO BpEMeid, ¥
B MpOCTPAHCTBe, AaBas JIMIUbL He3HAUNTEJbHbIC MO MOLIHOCTH TOpH-
30HTbl BYJKAHOTGHHBIX 00pa3oBaHUil TNpPEHUMYIUECTBEHHO KHCJIOTO H
cpeAnero cocrapa. JITHTENbHOCTh TPETBEro DHTMA OCAJAKOHAKOIIIEHHS
{1 MOMIHOCTb 06pA3yIONIMXCsl TEPPHUTeHHBIX TOJI{ GbIBAIOT OYEHb pas-
JUYHBIMHM B PasHBIX MOJBHKHBIX 110fiCaX M LEJMKOM 3aBHCAT OT BCeH
npeblaylieli UCTOpHH PAasBHTHs IOABHXKHOrO mosca.

PaspuTHe OCAJKOHAKOIJICHHSI TPEThero pHMTMa 3aKOHOMEPHO IpH-
BOJXUT K TpeThell KpymHOH ¢ase CKJIaAYaTOCTH, OKOHYATEJBHO OCYy-
maoIell reoCHHKJIHHAMb U IpeBpaliaiollell ee B CKJaqyaThbli NOsC.
C 3Toit (a30il CKNAAYATOCTH CBSA3aHbl KPYMHEHIIHEe FPAHHTONIHbIE HHTDY-
3 B COMPOBOXAEHHH OUYEHb XapakKTepPHOro KOMILIEKCAa THAPOTEpMalib-
HBIX, TErMaTHTOBBIX M OTYACTH KOHTAKTOBO-METACOMATHUECKHX MeECTO-
poxpennit. OcankoHaKoMIeH e TPETbero PHTMA C BO3HHKHOBEHHEM MOLI-
HBIX TePPUTEHHBIX TOJLI, MHOCJeAylolias CKJaA4aToCTb, [PAHHTOHIHBIE
HHTPY3HH H CONPOBOXK/AIOLLAs HMX 3JHAOreHHAs MHHepalu3allus cOCTa-
BJSIOT COAep)KaHHe CPelHHX 3TanoB Pa3BUTHSI IOABHIKHOrO mosica..

[To3nHue M KOHEUHBlE 3Tamnbl Pa3BUTHS MOJBHXHOrO MoOsica Xa-
DAKTEPU3YIOTCS  [PEHMYIIECTBEHHO KOHTHHEHTAJIbHBIM H  Ha3eMHO-
TIPECHOBOJHBIM OCAAKOHAKOIUIEHHEM, HE3HAUMTENbHEIM IO MOMIHOCTH,
B HEKOTOPHIX CJIyyasiX IpepblBaeMbIM KPAaTKOBPEMEHHBIMH H He3HauH-
TeNLHEIME 110 ILIOMaQH MOPCKHMH HHIDECCHSMH. B CBAsH ¢ o6meii
KOHCOJMHJANIMel CKIAmyaToro mosica NOCTeNyloilas poJib CKIaAYaThiX
HApyLIeHHH Pe3Ko COKpaulaercsi; Hao0OpOT, BO3pacraeT poOJdb pPas-
PHIBHBIX HapyiueHuil. MHTpysuBHas JesTeJHHOCTb MpeJCTaBJeHa Ipe-
VMYIIECTBEHHO MAaJIBIMH MM TPEIIMHHBIMA HHTPY3HSIMH B CONPOBOXK-
JeHHH OYeHb PasHOOGPAasHOil M JOCTATOYHO HHTEHCHBHON, NpeHMyle-
CTBEHHO THAPOTEPMAJIbHON SHIOTeHHOH MuHepagusauud. llocreren-
Hoe ocsabieHHe TEKTOHMUECKHX [BHXKeHHIH, o0ycJoBJHBAMOlIee B KOH-
e KOHIOB IIpEeKpalleHHe MarMaTH4eckKOH MesTeJbHOCTH H IPOLeccoB
SHIOrEHHON MHHepasu3aluH, NPHBOAMT TOJBHXKHBI mosc B miardop-
MEHHOe COCTOSHHE. ‘

TaxoBa KpaTkasi ofliast cXeMa reOJIOTHYECKOTO DasBUTHS NOJBHK-
HBIX moscoB. V3 Hee BHAHO, YTO OCAJKOHAKOIJIEHHE, pa3BUTHe
CTPYKTYp, MarmMaTusMa M SHIOTEHHO# MHHEPAIH3ALMH  TECHEHHIHM
06pasoM B3aUMOCBSI3aHBl M B3aMMOOOYC/IOBJEHH M OTPaXKaioT JHIIbL
pasJIHYHBIe CTOPOHBI €IHHOTO Ipoliecca PAasBUTHS, KOTOPHIH IpoTe-
Kaer CTPOro 3akoHoMepHO. Tak Kak ¢ PasBUTHEM OCAJKOHAKOIICHHS
CBSI3aH ' Pa3sHOOGPA3Hblil KOMIUIEKC 3K30TEHHBIX MECTOPOXKAEHHi mo-
JIe3HBIX HCKOMAeMbIX, OUEBHJHO, YTO KOMIIIEKCH 3HIOTEHHBIX M 3K30-
TeHHBLIX MECTOpPOXKJEHHH TakxKe TeCHbIM 00pasoM B3auMOCBs3a-
HH Mexay coGoft. DTOT BONpPOC MbI pasGepeM B KOHUE HaCTOsUIeH
pa6oThl, a cefiuac oOpaTuMmcs K Oojiee NeTaJbHOMY IOCJeLOBaTeNb-
HOMy- PACCMOTPEHHIO TeX WHTPY3HBHBIX H 3H/IONEHHBIX MHHEpaJbHBIX
KOMILJIGKCOB, KOTOpHIe MOTYT ObITb BhIJeJEHbl B XOJe reoJOrHuecKoro
pa3BuTHS NOABHKHEIX TOSICOB M TOCJeN0BAaTeJbHOCTh KOTOPBIX OTpa-
XKeHa B TalbJa. 1. A
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Adpysun

bBasanpTe, Tpaxu6asaasTh!

Pryts (?)

BunnmMasi cBa3p ¢ Marmartude-
CKHMH mopojamu OTCYTCIBYET

1. Ceuten—uunk (tun Kaparay)
2. Mens (tun JKeskasraua)

3. dawopur

4. Bapur. Burepur

Maneie nHTpY3uUH

I'pannthl, aasCKHTHL, LIEJOYH.
I'PaHHTEL, TPAHOCHEHHTDI, CHCHATH
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. ®moopHt

Bapur. Buteput
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CKHMH HNOpOJaMH OTCYTCTBYeT
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(Bonstpam)
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3uH
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H Ap.

Ka. MonioHuT-NOpQUpL], FPaHo-
JHOPUT-IOPGUPHI, TPaBHT-TIOP U~
pEL H JP.

3osoto. Cepe6po (Gin3nosepx-
HOCTHHIE)

Menb., MomuGaen. I'unosem
(BTOpUUHEIE KBaPLUTHI)

JIMOpHTHI,  CHCHUTO-AHOPHTH,
IPaHOIMOPUTHI, CHEHHTHI, I'DaHo-
CHEHUTH (HethesWH, CHEHHTHI)

KoHTaKTOBO-METacOMaTHYeCKHE:
Marnerur (K06anbT)
2. CuHel—IJHK (0/10B0)

p—

I'panut-nopupel, rpaHOLHOPHT-
OpQUPH, JIMNADHTH, JAIHTEL

1. CepeGpo—cBHHEI—UHEK (paH-
HAA Tpyina)

2. Muimbak

3. Onoso (cynuuz. KaCCHTEpH-
TOBOH (opmanuH)

4, Boabpam
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IIpodoascenue maéa. 1

Tambt MarMaThs

yeCKHX Tel

MarmaTtuueckiic nopoast

Munepaabhble MecTOPOXAEHNS

v

Addysun. Ma-

Jele HHTPY3Uil

CnuanTel, nopdupurui, Kepa-
To(hUps

1. Mens
2. JKeje3o, Mapraueir

paroautel, Cor-
JacHble HHTPY3uH

[a66po, HOpUTH, AHOPTO3HTH,
THODHTHL 1 Ap.

. TutanomarneTHTOBbIE
Menb—nukenb
. Menp (BKpaman,)

Lo

CepnenTHHUTE, [EPUOOTHTLI,
JLYBHTEI, HHPOKCEHHTHI, r266po

. Ilaatuna. I[TnaTHHOHAL:
Xpom "
. TuTaHoMarneTur
4. AcGect

I uneprensuie:
1. Hukean
2. Marnesur

0 0

ddysnu. Ma“
Jble HHTPY3HH

Conymter, ITopdupursl, AnsOii-
totupel, KB. ansbutodupot

1. Mens
2. Keneso. Maprager

1. 3ddysuu Cumn
2, Jlononutet
3. Tpy6ui. ITokn,
JlakkomuTer

1. BaszaneTel, AnaGasul (Tpanme)

2. Hopurel, nepupoTuThl (rpamn-
Thl) U Jp. i

3. lllentoyn. mepHAOTHTH

4. Hedeann, cucHUTH

5. MOHIIOHMTLI, CHEBMTL! U AP,

1. Marserur
Meas—nHKean

2. Inatuna. Xpom., Anmassi,
Anarur. TuranomarseTut
(sonoro), (CBHHEL—IIHMHK)

31



1. HayaabHple # paHHHE 3Tanbl PA3IBUTHS

1. CnuJdHTO-KepaTODHPOBHH MarMatuuecKuil
KOMIJeKC sBJsercid HaubGojee PaHHMM MarMaTHYECKHM KOMINIEK-
coM B XOJe TEOJOTHUECKOro PAasBMTHsI NOJABHKHEIX TOSICOB  3eMHOil
KOpH M BMecTe ¢ TeM HauboJjiee THIHYHBIM TPEACTABUTENEM TaK Ha-
3BIBAEMOTO «TEOCHHK/IMHAJBLHOTO BYyJKaHH3May. DTOT KOMILIEKC Mpex-
cTaBJeH B OCHOBHOM 3(Qy3uBHHIMH M oT4acTH Ty(oBBIMH 00OpasoBa-
HHAMH, HO HepeIKO B IOJUMHEHHOM KOJMYECTBE B HEM IPHCYTCTBYIOT
H HHTPy3UBHble 00pasOBAHMS, NPEICTABJeHHbie MaJBIMH OJHM3NOBEpX-
HOCTHBIMH MHTPY3HsIMH, NDEACTAB/IONMME cO00H IO CyIlecTBy OT-
JefpHbBIE MOPLUE TEX K€ CaMbiX MarM, He JOCTHrINHE MOBEPXHOCTH H
pasMecTHBIUKECS Ha HeGosbmofi rayOuHe, OCBYHO CPEelH Tex e
3 (py3UBHBIX TOPOJL.

Pesko Gpocaiomieiicss B IJ1asa H XOPOUIO H3BECTHOH OCOGEHHOCTBIO
JIABOBBIX M3JMSHUI TeOCHHKJIMHAJIBHOTO MepHoja sBJjsercs mpeobia-
JaHHe CPeIU HHX TIOPOJ OCHOBHOrO, OTYAaCTH CDEJHEro cocrasa -—
pasJHYHBIX N0 CTPYKType Auabasos, AHa0a3oBHIX nopdupuTOoB, I1OP-
GUpPHTOB H Ap. B CBA3H C NMOJABOAHBIM XapaKTepOM M3NUSIHHHA, OOBIUHO
TNpeTepreBalouX 3eJeHOKaMeHHOe HM3MEHEeHHe (cmsutel). HMeOrma B
OIHMX CTPYKTYPHHIX 30HaX IIO[BHXKHOIO I0fica NPOMCXOAAT H3/IHIHUSA
IIPeUMYLIECTBEHHO  AHa0ba30Boro (6a3abTOBOrO) COCTaBa, TOrJA Kak
B JIPYTHX — NPEUMYIIECTBEHHO OP(HHPUTOBOrO (aHIe3UTOBOrO) COCTaBA.

[loseBbie ImaThl B 3THX HOPOAAX MHPEJACTABJIEHBl MU OCHOBHLIMH
H CpenHUMH INIarHOKJIasaMH, HJIH BTOPHYHEIM (MeTacoMaTHUECKHM)

aNLOUTOM. ‘Ot 1opoALl CBA3SBIBAIOTCS HenpepeBHBIMU IIepexoJaMu C .

Gosiee KUCJBIMH UJEHAMH TOf JKe cepHu — aJpOHTO(HpaMH H KBap-

ueBHIMH ajb6uTOdUpamu. [JiBe nocjenHHe TPYMIbl MOPOA NPOSABJA-

J0TCSI B COBMECTHOM pPasBHTHH C OCHOBHBIMH H CPEIHHMH IODOAaMH,
npHYeM KOJHYECTBEHHAsf POJb HX B DPa3HOBO3DACTHBIX
HEIX TOJIAX M B PasiHYHBIX CTPYKTYPHBIX SOHAX OJHOH M TOH e
TeOCHHKJHHANLHOH 0O6JIacTH MOXKeT BaphUpOBATb OT 3aMETHOro Ipe-
ofJafaHns Haj NOPOJAMH OCHOBHOTO H CPEJHEro COCTapBa 10 PesKo-
TO TOMYMHEHHs (M JaKe TMOJHOTO OTCYTCTBHsi). B~ GoJbiimHCTBE
cayyaes na6uiopaercst ofimasi 3aKOHOMEPHOCTb, 3akrJoualowasics B
TOM, YTO pOJIb GoJiee KHCHABIX UJEHOB ITOH CepMH MEHbIUE B Gostee
paHHHE CTaWM BYJKAHHYECKUX HSJHFHHI M HECKOJBKO NOBBIIIACTCH
K uX KOHIy. TecHas acCOLMALHs KHCIBHIX M OCHOBHBIX WIEHOB STOH
cepuM NpH HaJMYHH TOCTENEHHBIX MEPEeX0foB (IO XHMHUECKOMY coCTa-
By H merporpa(uyeckoMy XapakTepy)
TeHeTHUeCKOl CBA3H MEXIy HMMH.
OTJHYUTESbHON OCOBEHHOCTLIO KHCJIBIX WJIEHOB 3TOH Cepuu  siB-
JisseTcst peskoe mnpeobJajiaHue B HHX HaTpus Haj xaaueM. B swaum-
TeJbHOI Mepe OHO OOBACHSIETCS MPONECcCaMH BTOPHYHON asbOuTH3A-
IIMH, HO COCTAaB HHTPY3HUBHBIX NOPOX TeOCHHKJIHHAJIBHOM CTajHH Ppas-
BUTHS M HEKOTOpHIX 3((y3mBoB, n3GexkaBmux aJbOHTH3aLuH, rOBO-
pHT O TOM, uTOo mpeoGjajaHHe HaTpus Hai KaaueMm (mpaBAa, He
CTOJIb PEe3KO BHIDAXKEHHOE) XapakTepHo M JJIfl IIePBHYHOrO COCTaBa
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fosiee KHCABIX TOpoX. [lopoibl AaumuToBOro M JHHAPHTOBOrO cocTaBa
c HOPMAaJIbHO BBICOKUM COJEpKaHHeM KaJHeBOro IMOJIEBOro  mmiaTa
XOTd HHOTZA W BCTPEYAIOTCH B MOLOGHBIX CEPHSX, HO HrpPaloT B HHUX
pe3KO MNOJYMHEHHYIO DPOJb M HE MOTYT CUHTAThCsl CKOJbKO-HHOYID
XaPaKTePHBIMH.

Beicoxkoe copep:KaHue Kajus He NPHXOAMTCS CYMTATb IPOTHBOINO-
KA3aHHBIM JJIst 5Q(QysHBHBIX MOPOJ pANHUX 3TATOB PA3BUTHS MOJ-
BIZKHBIX TOSICOB. B 1enoM psfie paiioHOB, XapaKTepPH3YIOUMXCS LIH-
POKHM DasBHTHEM TakKHX >((ys3HBOB, MBI BCTPEYaeM Cpeld HHX OT-
NEJbHBIE TOPH3OHTHI, & WHOTAA M Lejble TOJMH 3(QGY3HBHEIX NOPOL
TMOBLIMICHHOH  INEIOYHOCTH  (TPAXMTH, TpaXWIHNAPUTEL H Ap.), a
MHOT/Ia THIHYHBIX IIEJOUHBIX  (JefUTOBbIE THOPOAH) C 3aMeTHBIM
npeoGnananueM Kajust Hajy HatpueM. Cioga OTHOCHTICSI OPTO(UPOBHL
KOMIJIEKC BepXHeJyJJIOyCKOTO BO3pacTa Ha BOCTOYHOM CKJOHe ¥pa-
aa, 3(¢pysun ITamMGaKkCKOro LIENOYHOTO KOMILIEKCAa B 3aKaBKashbe M
MOXKeT OblTb, 3()Qy3uBsl MNIMMCKOro NIeJOYHOr0 KOMILUIGKCA B Ka:
saxcrane. [IpaBia, B OTHOmGHHH NOC/EOHEro KOMIUIeKca HeT —yBe-
PEHHOCTH B TOM, 4TO €ro o6pasoBaHie OTHOCHTCS K TEOCHHK/INHAJD-
HOW CTanuu (paHHMM 3TanaM) pasBHTHSI TOABMIKHOrO mosica. 3a
[TamMGaKCKUM 2Ke INEeJOUHBIM KOMIUIEKCOM H OPTO(MHPOBEIM KOMILTEK-
coM Ypasla BHOBb CHACAYIOT H3JHAHHS JIaB, XapakKTepHHIX IJsi DaH-
HHX 3TAIOB PasBHTHs NOJABMXKHBIX mosicoB. M, ecnu ahdysusn Ilam-
HaKCKOro KOMILIEKCA MMEIOT HeGOJbLIYI0 MOIIHOCTh M PasBHTHL  Ha
HE3HAUMTeJILHON MIOMANH, TO OPTOQHPOBLIL KOMIUIEKC Ypasia pasBHT
Ha TPOMAJHOH TEPPUTOPHMH M MOOCTHraeT MeCTaMH  MOMNIHOCTH 10
800 #. Bosnuknosenne 3s((ysHBHBIX IIOPOA TNOZOGHOTO COCTABA B
F€OCHHK/IMHAJIbHYIO CTaJMIO DasBHTHS TOBOPHT O HAJH4YHH B Heil OT-
NEeNbHBIX YaCTHBIX 3TANOB PAa3BUTHS HJIM, MOMKeT ObITh, OT[eJbHBIX
JIOKAJNbHHX CTPYKTYPHBIX 30H, TJle 3BOJIOIHA MAarMbl 12 He B OGBIU-
HYI0 CTOpOHY nOJNyueHHs HuddepeHnuaToB, GOraThIX KPeMHEKHCJIOTOM
H HaTpHeM, a B CTOPOHY TIONy4eHWs OGOTATHIX KaJjueMm, HO O6eJHBIX
KBapUeM WJIH GecKBapLEeBBIX INOPOJL.

HamoMuuM, YTO H3JMAHHS JAB CHHJIHTOBOR (opMallui ocoBeHHo
XapaKTepHHl IS HEPBOrO PHTMA TEOCHHKJAMHAJLHOTO OCaZKOHAKOI-
JEHHS, HO B MEHee 3HAUHTEJbHOM DPAa3BUTHH OHH Y4YaCTBYIOT H  BO
BTOPOM DHTME OCAJKOHAKOIUICHHs, yzKe TIIocjle IepBOil KpymHoil da-
3Bl CKJQAUaTOCTH. DTO, MOBUAHMMOMY, OTHOCHTCS KaK K IIOpPOJAM CIIH-
JIUTO-KepaTOPUPOBON CEPHH, TaK M K 1mopojaM, GOraTeIM KaJjmeM, H
MOXKeT OBbITh, POJb IOCHEZHHX BO BTOPOM PHTME 0CaTKOHAKOTICHUS
JayKe HECKOJbKO YBeJHUHBACTCS.

Ilogo6HOro  poga  COHANTO-KepaTodupoOBBE TOJMIHNH  JA0CTATOUHO
WHPOKO pacnpocTpaHeHsl Ha Teppuropnu Coserckoro Corosa. K Hum
OTHOCSITCST Me30KaiiHo3oficKHe JaBel Magsioro KaBkasa, cuiypuiickue,
AGBOHCKHE M OTUACTH HIIZKHEKAMEHHOYTOJIbHblE BYJKAHOTEHHHIE TOJ-
IIH BOCTOYHOTO CKJIOHA ¥pafja, CUIYPHICKHe M JeBOHCKHE BYJKaHO-
regHele Toqmy Kasaxcrana, xkeMOpuiickue JaBel TyBH H Kysi{euxoro
Anatay u ap. Bce 3TH ByJKaHOreHHble TOJINM, IPEACTABAAOIIHE
coboit TUNHYHble 0OPa30BAHHST TeOCHHKIHHAIBHOrO Iepuoja, pacmpo-
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CTPAHEHB HA TIPOMAIHLIX L0 INVIOAAM TEPPUTOPHAX M COCTABJSIOT
JeCSITKH TIPOLEHTOB, @ 4YacTo M Ipeol,ajaloulylo  JyacTb MOLLHOCTH
crpaTurpadpuuecKkoro paspesa.

C »(hdy3uBHBIME TOPOJAMH  CIIMJAHTO-KepaTo(huposoil  hopmanui
HepelIKO ObIBAIOT TECHO CBfI3aHBl JIPOCTPAHCTBEHHO M TEHETHUECKH -
Masible GJH3MOBEpPXHOCTHBle HHTPY3HH, IpeicTapjsionne cofoil me

YTO0 HHOe KaK IOPIMM TeX K€ CaMBIX MarM, He JIOCTHIIIHME [OBepx-
HOCTH H 3AaCTBhIBIIHE HAa HEKOTOpoil HeGompmoil raybune. OGLIUHO OHU
mpejcTasieHsl AuabasamMi  ra60po-iuabasami,  AHOPHT-NOpQHPHUTA-
MU, KBApUEBHIMH ajbGuToupaMu u T. 0. M 00pasyloT Tela COrjac-
HOTO HJAHM OJM3KOTO K COTJIaCHOMY THIA (HHTPY3HMBHBIE 3aJI€KH,
VIUIONIEeHHbIE JIaKKOJHTHI), MHOrAa Takxke JAafiku. [logobueie Gius-
TIOBEPXHOCTHbIC HHTPYSUBHBIE TeJa BCTPEUAlOTCsl BO MHOTUX 3(y3uB-
HBIX TOJIIAX CHHJIUTO-KepaTodupoBoil (opmaluy, HO HHOTJAA OHH
TPYAHO OTJIHUMMBL OT 3(Qy3uBoB, TeM Oosee, YTO OCBIYHO IHCJOLHPO-
BaHL BMeECTE ¢ HHMH. K HMHTPY3HBHBIM KOMIUIEKCAM MOJ00HOr0 poja
MOTyT 6LITh OTHeceHBl AuaGasbl Kapenun, cBf3adnbie ¢ [POTEPO30KCKOM
crmutoBoit popmarmedt, [[KycaTMHCKME — MHTPYSHBHBII ~ KOMIUIEKC
Ceseproro KasaxcraHa, CXOJHBIE WHTPY3HBHBIC OOpasoBanus I0KHOM
yacra ToprHoro Anras u ap.

Co CHHJHTO-KepaTO(PHPOBOH MarMaTHueckoil Qopmauueir u, B ua-
CTHOCTH, C ee GJH3NOBEPXHOCTHEIMH HHTPY3HsMH  ObIBaeT CBS3aHO
O6BIUHO He3HAUHTeJbHOE HJIH Jaxe ydoroe MeaHoe OpDYJACHEHHE, B
GOMBIIMHCTBE CJAYYaeB HE IPeACTABJsIIONIEe MPOMBIIICHHOTO HHTEpe-
ca. Onmako BecbMa BepOsITHAsi MPHHALIEXKHOCTb K 3TOH  (hopMaumi
KPyMHefilkX MeIHBIX MecTopoxkjaeHuil Bepxuero Osepa B CIHA (me-
CTOPOJKJIEHHsI CaMOPOAHOIl MeAr C HeOoJHTaMH B OCHOBHBIX Japax),
NABIIMX 32 Bce BpeMst HX pa3paloTKu OKolo 4 MJH. T Me[H, TOBOPHT
0 TOM, UTO IpH OGJATONPHSTHHIX YCMAOBHSX B CBSI3H C 3TOIl MarMarh-
yeckofl popMalHeii MOryT BOBHMKATb BIOJHE HPOMBIIJIEHHbIE MECTO-
POXKICHHS,

2. TmmepGasuToBEE MHTPY3HUH B HX TUIHUHOM pas-
BHTHH OOBLIUHO CJELYIOT 32 H3JHSHHAMH JiaB CIHJIMTO-KCpaTO(HPOBOIl
dbopmanuu 1 Hanbosee uyacTo OBIBAIOT CBSI3AHH C nepBoil  KPYIHOI
dasoil ckmaguaTOCTH, KOTOpas 3aBepilaeT OCAJKOHAKOIVIEHHE TIEp-
poro purma. Takum 06pasoM, BO3HHMKHOBEHHE runep6asuToOBLIX  HH-
Tpysuil fABJSETCS HeH3Oe:KHBIM — 3aBEpIICHMEM MarMaTusMa MepBoro
pHTMA OCAJKOHAKOIJIeHHs. B OZHMX ciyuasx o6pa3oBaHyue HHTPY3HB-
HBIX TeJ TUNepOasuTOB CBs3aHO, TOBUAMMOMY, HEMOCPEACTBEHHO C
caMEMH TNPOIECCaMH CKIagyaToCTH, B APYTHX C/ydasix — ¢ HECKOJLKO
GoJiee TIO3NHHMH DAa3pBIBHBIMH HapDYUIEHUsSIMH, IPEICTaBJAAOIUMA CO-
foli, OAHAKO, JHWIIb OIMH U3 3TANoB B (OPMHPOBAHMHM CRJIAAUATHIX
CTPYKTYp 3TOrO INepuoja. Jra OroBOpKa, BIpOueM, OTHOCHTCH He
TOJILKO MMEHHO K THNepO0asHTOBHIM

C IepuoxaMu NpoABJEHUS CKJIaauaThlxX ,IIHCJIOKaIlI/Iﬁ. H3p611Ka runep-

0a3uToBEIe HHTPY3UH IOBTOPSIOTCS B x0j4€e TreoJIOTHYECKOoro pasBHTIHA -

IIOABIKIIOTO TIosica enle pas, Kak, Hanpumep, paHHeKa/eJOHCKHE 11
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UHTPY3HUsIM, HO U K 3HAYUTENDBHO-
foJiee TMO3LHUM 6aTOJUTOBBLIM TPaHUTOUJAHBIM HHTPY3HUAM, CBA3AHHBIM

iy T

pAaHHEBAPHCCKUE TI'HIEPGAsHTOBBIE UHTPY3uM Ypasda. [loBuaumomy

$
970 0GyclloBaeHo AyGJMPOBAHHEM BO BpeMeHH HauGoiee paHHHX
9TANOB DPAa3BUTHsI IOABHKHOrO mosica. JlelicTBUTeNbHO, KasleLOHCKMIL

MOABIZKHON MOsiC ¥Ypasa, He 3aKOHUMB CBOEro pPAasBUTHs, GhLI BOBJe-
UCH B 1I0BOE MOTrpyKEeHHe B CBf3H ¢ (DOPMHPOBAHHEM KpYMHEHIIero
BAPHCCKOr0 NOABMAKHOrO Iosica, oxpatusuiero Mowurosaumo, .Cpexniorn
Asuio, Kasaxcran u Bocrounmii ckion Ypadga. PasBuTHe 3TOT0 HOBO-
ro MNOJABHXKHOTO IOACA TaKXKe HayaJoch ¢ U3JIHAHHUS JaB CIHHIMTOBOL
:%)Co\ll);iaau:;dn M TOC/ICAYIOIMX TIHNepOasuTOBbIX HHTPY3HH, Gaaromaps

! STankl B pasBUTHY ‘pane
v p HOJIBHXKHOTO Mosica ¥Ypaja OKasaJich

B ommux pernonax rumepGasuToBbie HHTDPY3UH
BOJIHO IMPOKHM ILIOIIAJHBIM — PACIPOCTPaHEHHEM, -
KeM6pI/II/IC}§He runepGasurer CastHCKOro mopBHxHOro mosica (Casaup
Kysneurnit Anaray, Topuas Ilopns, Sanagubii 1 BocTounsii Casy.
Tysa). B npyrux perHoHax OHH NpHYpOYeHHI K Y3KO JIOKaJIH30BAHHEIM
CTpYKTypHbIM 30HaM (Kasaxcrawm, Manwii Kaskas). B Ilenrpasnbuom
Kasaxmgne OUeHb UETKO NPOC/JEXKUBAETCS, YTO MOSIC THIEpBA3UTOBEIX
MHTPYsHii, NPOTAruBalomuicss us MailikanHcKoro pailona uepes paii-
o Kaparamaw B Uy-Honufickue ropel, peiur reppuTopuio Kasaxcra-
#a Ha JBe YacTH: CEeBepo-3amajHylo, KOTopas HOpMaJbHO 3aKOHYMJA
CBOC KAJNEIOHCKOE pasBUTHE H TJe BapHCCKHE CTPYKTYPHl SIBJASIOTCS
JUIIb  HAJIOKEHHBIMH, M IOr0-BOCTOUHYIO, THE pasBHTHl COGCTBEHHO
BAPHCCKHE CTPYKTYPHI M NPOSIBJIEHBl TaKkKe PaHHEBaDHCCKHe rumepGa-
3uTOBble MHTPYysHM. B Manom Kaskase runep6asuroBeie HHTPY3HU
S0LECHOBOro BO3PACTa YETKO HNPHYPOYEHBI K Y3KO JIOKAJH30BAHHOH | OK-
YHHCKOH HaJBHTOBOH 30HE.

l'unep6asuToBble HHTPY3HM IpefCTABJIEHbI TNepUIOTATAMH, HHPOK-
CEHHTaMH, NyHHTaMH, CEPHEHTHHHTAMH M Jp., HEPEIKO conp’mzox&na-
ACh IIONYHHEHHBIM Da3BHTHEM DOJCTBEHHBIX HM IIODOJ OCHOBHOTO M
peXKe CpeIHero MJIHM KHCJOro coctaBa (ra66po, raG6po-AHOPHTEI
AUODUTHI, IJIATHOTPAHHTHI). B HEKOTOPBIX THNEepP6A3HTOBEHIX KOMITEK-
cax y/JbTPAOCHOBHBIE H GOjee KHCJBIE NOPOAB (ra66po, IHOPHTH M
Ap.) TNpeACTaBJeHbl INPHMEPHO B PABHOM KOJHYeCTBE, W Iaxe
VJIbTPAOCHOBHBIC TOPOHEL SIBJSIOTCS  KOJHUECTBEHHO ﬁolmune}mmmu
Cfouaa OTHOCHTCS, HalpHMep, paHHEKaJeHLOHCKHI ra66p0-nepmbmro.-
Bblll KOMIIIEKC BOCTOYHOTO CKJOHA ¥Ypaja.

C runep6asHTOBHIMM HMHTDYSHBHEIMH  KOMILUIEKCAMH CBSI3aHA OC-
HOBHasl Macca MECTOPOXKIEHHI IIaTHHB, XpoMHTa, acGecta. C  mu-
DOKCeHHTaM# OBIBAIOT CBSI3aHBL MECTOPOXKIEHHST THTAHOMATHETHTOR
WMurencuBHOCTD MHHEPAJM3aUMH, CBS3AHHOH C T'HIepOaASHTOBEIMH uH-
TPYSHBHBIMH KOMIUIEKCAMH, OYeHb Da3JHYHA B PA3HLEIX MeTaJUIOreHH-
ECKHX TNPOBHHIMAX, HO DE3KO INOBbIIIEHa B TeX NPOBHHUHUAKX, /IS
KOTOPBIX BOOGIIE SIBJSIETCS MOBBILEHHOR POJbL JKeje3a H ,leyI‘I:IX Me-
Ta/JIOB CrO TPymmbl (XPOM, THTaH, MapraHel, BaHajui W Ap.) H IoO-
HIDKEHHOH DOJIb OJIOBA M HOJHMETAIOB. MeCTODOKAECHHsST XPOMHTA,
XOTs1 4 HE BCerja NPOMELILUIEHHBIE, PACNPOCTPAHEHBl JOCTATOYHO  ILH-
Poxo H BCTPEYaioTCsi B GOJbIIMHCTBE TeX INPOBMHILMI, TIe PasBHIHI

TMOJIb3YIOTCS  JI0-
KaK, HampuMmep,
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runep6asuToBble WHTPY3HH. [IPOMBIIIIEHHBIE MECTOPOXIEHHS XPOMH-
Ta MOryT OBITH CBSI3AHBI KaKk C JNOKeMOpUHCKUMH, Tax paBHO C ma-
71e030HCKAMH M AJIBIHICKHMM TunepGasuTOBbIMU HHTDY3HAMH. Takum
06pa3oM, CKOJIBKO-HHOYAb CYLIeCTBEHHBIX H3MEHEHUH B HHTEHCHBHO-
CTH XPOMHTOBOII MHHepa/IH3aliil B CBS3H C UepBasSHTOBBIME  HH-
TPY3UBHLIMH KOMIWIEKCAMH B XOI€ nocJ1eJ0KeMOpUICKOro reosornye-
CKOTO pa3BUTHSI 3€MHOH KOPBl HE 3aMedaercs. ‘

MecTopOXK/ICHHS TUIATHHBL B CBASH C runep6as3uTOBbBIME HHTPY3HB-
HBIMH KOMILJIEKCAMH TOJBIDKHBIX — TOSiICOB  PAcIpOCTPaHEHDI doJiee
nokaspro u B npegetax CCCP pasBuTHL TJIABHBIM 06pa3oM B CBA3H
¢ pAHHeKAJEJOHCKHM rad0po-nepuiOTHTOBLIM KOMIUICKCOM BOCTOYHO-
ro ckioHa Ypana. Co BceMH OCTaJbHBIMH runepOa3uTOBBIMU  KOM-
mekcaMy Coperckoro Cowosa CBA3aHbl JIMIIb HE3HAUUTEIBHBIC KOJI-
yecTBA MJIATHHBL M TJIaBHBIM 00pasoM TUIaTHHOMIOB (ocmuit, oCMH-
croiit upuauit ¥ gp.). o TPEeanosnoxKeHHio B. M. Cepruenckoro, npo-
MBIILICHHbIE MECTOPOXKIEHHsi ILIATHHBl NpaBhjbHee CBSShBATh HE €
runep6asUTOBLIME KOMIUIEKCAMH, a C KOMILICKCAMit OCHOBHBIX TIOPOL,
B KOTOPHIX B TOJYMHEHHOM pasBHTHE MPHHUMAIOT yqacTHE TakKe H
ranep6asutel.  [10100HOE  NDEANOJOKEHHE MPCACTAB/IACTCH BIIOJIHE
PEPOSATHBIM M XOPOIIO COIJIaCyercs ¢ OTCyTCTBHEM [POMBIIILIEHHBIX
MECTOPOXKAEHHH IUIATHHBL B CBASH C GOJILITMHCTBOM COOCTBEHHO TIH-
11epGa3UTOBLIX - KOMILJIEKCOB. :

YpasibcKie MeCTOPOXKIEHHs [JIATHHEL SBJIAIOTCH HACTOJBKO KpyIl-
HBIME TO CBOMM MacinTaGaM, uUTO OHH, €CTECTBEHHO, OU€Hb CHJBHO
BAMSIIOT HA CTATHCTHUECKHE JAHHBIE O DACHpPEJeJNEHMI  MpOMBILIICH-
HBIX IIIATHHOBBIX MECTOPOXKIEHWIl TO Teo/I0rHYeckoMy BO3PACTY. Ec-
JM y4ecTb, 4TO BO BTOPOM KpyrHefimieM pafioHe IaTHHOBBIX MECTO-
posxenuil — IOxuol Appiike MeCTOPOKICHIS niaaThHbl (rmaatdopmen-
HOro THNA) HMEIOT JOKeMOpHICKHH BO3pacr # 410 ApeBHUH BO3pacT
KOPEHHBIX - [IEPBOHCTOUHHKOB TIPEATIOIAracres JIJIst MJIaTHHOBBEIX POCCHI-
neii Kosym6un, TO HamnpalinBaeTcs CJIeyIOMHil BHBOL: TPOMBIILIEH-
HO - fJJATHHOHOCHBIMH SIBJISIIOTCH ITPEHMYUICCTBCHHO JoxeMOpuiickue #
razeosoiickue TadOPO-TePHAOTHTOBbE HHTPYSUBHBIE KOMILICKCHL.

Mecrtopoxaennsi acfecra Io CTENEeHH pPacnpoOCTPAHCHHOCTH 3saHu-
‘MAIOT TPOMEKYTOUHO® TMOJIOKEHHEe MKy XPOMUTOM H IJIaTHHON H
pA3BUTHL ‘B Dsfe NPEHMYLICCTBEHHO KalelOHCKUX npopunnuit Coper-
ckoro Corosa. 3a pyOe:KoM H3BECTHbI
it acBecTa  NPEMMYIIECTBEHHO —HOKeMOpHHCKOro i 11aJ1€030CKOro
Bospacra. ‘CKOJIbKO-HUGVAL KPYHHBIX HPOMBIIIJIEHHBIX MeCcTOpOXKie-
Hif acGecra "Me3030fCKOro 1 TPETHYHOro BO3pacTa HEH3BECTHO.

" Tlpu coxpaHeHHH JpeBHedl KOPBHI BBIBCTPHBANHS HA runep6asuTax
B CBSI3M ¢ HUMH BCTPEYAIOTCsl AOCTATOUHO KpyTHbLIC H GoraTble THIIEp-
FeHHbIE MECTOPOMKIEHHS CHIMKATHBIX HHKeNeBbIX DYA. OOBIUHO B HHX
copep:kuTcsl HefoJblIas MPHMECH KoGadbTa. B CB3H C KOpPOH  BHI-
BeTpHBAaHHs THIepGA3UTOB BCTPEHAIOTCS  TAKKE geGosbline  MecTo-
POIEHHS 'MarHesura.

"B omdaiune . oT
roC/eAYIONUMY “TIePHOLAMH  CKAALIATOCTH,
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BCJICJ 3a THIepOasuTOBbI-

NPOMBIIIJIEHHBIE MEeCTOpOXKAEL- |

Goslee TO3NHMX KPYNHBIX MHTPY3Hil, CBS3aHHBIX C

I PR

MH HHTPYSHSIMM He BCTPEUAIOTCS MaJjible  TPEeHHHbIE HHTPY3UU
KOTOPBLIMH Obljia Obl CBI3aHA CKOJIBKO-HHOYAb — 3aMeTHasi ngIOH,OC
HocTh. MHTpysuBHBIE Tesa THIEPGa3uTOB HEPEsKo nepecexa}OTéﬂ ,uag-
KamMu puabasoB uan ra66po-nuaGasoB, OXHAKO IOCJIeNHHE, CKO ee-:
g;g;c;,o Bll&ea?rammq’r coboli 1afikOBYIO CBHTY TeX iKe CaMbIX mnpep-
HHTPY3HUii ) §
e, py U He OOHapy:KHBAIOT CKOJIBKO-HHOYAbL 3aMeTHOM
3. KoMmaeKcH OCHOBHB X ‘HHT 3ull (ra
Thl, AHOPTO3UTLI) HMHOFZA BCTPEUAIOTCST B cai)/{gcmmen(b};oi?pgéssigiﬁ
B APYIHX CjyyasiX CONPOBOXKAAWTC — anddepeHnuaTamMu yJIpraoc:
HOBHOro cocraBa (raG6po-MepHAOTHTOBHI  KOMILIEKC Ypada) ujH
CPEIHMMH M KHCJILIMH  BIUIOTB JO INIATHOrPAHITOB M rpanocuenmoﬁ
[lociieanero poma mmpoko auddepeHHUpPOBaHHBIE HHTPY3UBHBIC KOM-
MJIEKCH CJIOXKHOTO —COCTaBA  paccMaTpHBAlOTCA Huke. [loJioxKeHue
KOMIJIEKCOB OCHOBHBIX ~HMHTPY3Hil B XOe TeOJOTHUECKOTO pasBUTHS
[OABUAKHBIX II0FCOB He BIIOJHE SCHO, T&K KaK HM3BECTHbie KOMIICKCHI
sroro popa B mpexenax Coeerckoro Coio3a H3ydyeHBI HEIOCTATOYHO
Ecau cymuTh 1m0 ra66po-mepHuoTHTOBOMY KOMIJIeKCy —Ypasa 3any-
vamomeMy Kak Obl TPOMEXYTOUHOe TIOJNIOKeHHe, W IO HeKO’TOpCMV
CXOACTBY METAJJOreHHH STHX KOMINIEKCOB C METaJIIOTEHHEell KOMIUICK-
COB THIEpOa3nTOB, OHH, CKOpEe BCEro, SIBJSIOTCH B BO3PACTHOM OTHO-
IIeHUH AaHajoraMy THIepOAasHTOBLIX KOMIUIEKCOB, T. €. ObIBaloT CBsi-
3aHBl C IIePBBIM KPYIHBIM TIEPHOIOM CKJAAYaTOCTH, HO NPOSBJSIOTCS
B HECKOJbKO HHOH TeKTOHHUeCKofi ofcraHOBKe, dYeM THIepGa3uTOBBIE
KOMILIEKCH. IDTOT Bompoc Tpebyer nanasHehuiell mpopabotku u cGopa
(bakTHUECKOro MaTepHasa. L
C KoMIIeKcaMM OCHOBHBIX HHTPY3Hil CBSI3aHBI CPaBHUTEJBHO He-
MHOTOYHCJICHHBIE THIEl MECTOPOXKIEeHHH. DTO B OCHOBHOM MECTOPONK-
JICHHsST MarHeTHTOB, THTAHOMArHETHTOB, alaTHT-MaTHETHTOBHIX pPyI
BKpamJIeHHbIX MEIHBIX pya (THn BosKOBCKOro  MecTopoxxjeHHs 1a
YpaJjie), BEpPanJeHHOCTb H CKOIIIEHHSI MeIHO-HHUKENEBBIX CYJb(OUIHBIX
pyz. OpHako INOCJAeJHUHA THUI MeCTOPOXIeHHI Oosee XapaKTepeH st
ratgopmenubix obgacreil. MecTOPOXKIEHHST MeRHO-HHKENEBBIX PYA
MHOr[A cojepiKaT TaKKe NPOMBIJIECHHYIO NPUMECh IIATHHEI, K0GaJb-
Ta, 30J0Ta M Ap. ’
4. Ta66ponmaaruorpaHuTHbEe U
CHEHUTOBBE MHTPY3HBHBIE KOMIIJIEKCH o0pruHO  06-
pasyioT  KpymHeflillMe HMHTPY3WBHLIC TeJa, CBA3AHHbE C NEPHOLOM
BTOpO# B PASBHTHM TONBHMCHOTO TOfACA KPYIHOI CKJIaJ{4aToCTH, Clle-
Zyiouell 3a OCaiKOHAKOIJIEHHEM BTOPOTO pHTMA, omenmoumﬂa 3TH
KOMITJIEKCE BO BPeMeHH OT TunepO6asHTOBHIX KOMIUIEKCOB. B aTHX
KOMIUIeKcax MOXKHO HaMETHUTh JBe JAUHMM WIH ABa Tuna auddepen-
nvanun. B omHoM ciaydae umerorcest auddepeHnuatsi or raéfpo uepes
ra60po-AHOPUTH], TOHAJUTHL [0 IIATHOTPAHUTOB. TaxkHe KOMIJIEKCH
MOryT 6biTh Has3BaHB raGGpO-IIArHOTPaHHTHBIME. Ilo cBoeMy Belme-
CTBEHHOMY COCTaBy OHH SIBJSIIOTCS JOBOJBHO OJH3KUMH AaHAJOTdMH
psana TopoJ  amabasbl — MOP(HHUPHTH — KBaplieBble  aJibOUTOQHPBL B
CTIHAATO-KEpaTopupoBoil (opmanun. B apyrux ciayuasx mMeercs ac-
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counanus ra66po, ra6Opo-MOHLOHHTOB, MOHUOHHTO-UHOPHTOB, CHEHH-
" TG-THOPHUTOB, CHEHHTOB, I'PAHOCHEHHTOB, MHOIAA TAKXKe [PaHUTOB, lle-
JOYHBIX TPAHUTOBE H CHEHHTOB, B HEKOTOPBIX CJ/aAydafx He(heJHHOBHIX
MJIH  TICEBIOJIEHIIUTOBBIX CHEHHTOB. DTH KOMIVICKCHI MOTYT ObITb Ha-

3paHB ra66po-rpaHOCHeHUTOBEIME. OHH MO CBOEMY BelIeCTBEHHOMY CO-

craBy npubmmkawres K OpTOQHPOBHIM 3(Q@Y3UBHBIM MOPOJAM, BXO-
AAUIMM HHOTJA B COCTAB CHHJIUTO-KepaTtodupoBoil ¢dopmamuu. Taxuam
ofpasoM, Kak B 3((dy3HBHBIX, TaK H B MHTPYSHBHBIX IIOPOAAX paH-
HHX 3TalOB pPAasBUTHS TNOABIDKHEIX IIOSICOB  BCTPEYAIOTCS JBE JIHHHH
audgepernuanu  OCHOBHOU MarMmbl — OJIHA, BeAyINasd K KOHEUHBIM
nuddepennuaraM, OOraThIM HATpPHEM M KDPEMHEKHCJOTOH, W Japyras,
penymas K puddepeniyaraM, OGoraTbiM KajHeM H HeCKOJbKO o0en-
HEHHBIM KPEMHEKHCJOTOH.

Kak B ra66po-m/ardorpaHUTHHIX, TaKk H B rab66po-rpaHOCHEHHTO-
BHIX KOMIUJIEKCAX TPOSBJSETCS HECKOJbKO IOC/EI0BATeNbHBIX HHTPY-
SHBHBIX (Da3 pasiiMyHOro cocraBa. PaHHhe (aspl NpencTaBjeHH IO-
pojaMi OCHOBHbIMH  (raG6po, rabG6po-HOPHTHI), OGoJee MNO3nHHE —
nocJenoBaTeJbHO Bee Gostee KHUCABIMH. MeXay MNOpofaMu OTAEJBHBIX
MHTPY3UBHBIX (ha3 pPasHOro COCTaBa IIpH AOCTATOUHO TIIATEJBbHBIX IO-
JIEBLIX HaGJIOJEHUSX BCerja yAaercsl YCTAHOBUTb HMHTPY3WBHBIC B3aH-
MoOoTHOmEHHA. TeM cambiM onpenensercd, uro jgubddepeHunanus
Marmbl TPOHUCXOAMJA Ha TJyOuHe, a He B CaMOM HMHTPY3HBHOM TeJle,
A BeIeCTBEHHLIH COCTAB IOC/EIOBATEIbHEIX IODPLHI MarMbl TOBOPHT
06 obumeM HampapjeHus Inpolecca auddepeHUHanuH OT OCHOBHOI
MarMpl K Gosee Kucjofl, TecHast Bo3pacTHas M NPOCTPAHCTBEHHAS
¢BfI3b MKy O6o0jiee OCHOBHBIMH ¥ 0oJjiee KHCJIBIMHM UJIeHaMH TOH00-
HBIX KOMILIEKCOB, OOLiHe cepHajbHble OCOOGEHHOCTH MHHepaJoruye-
CKOTO, TNETPOXUMHUECKOr0 X TEOXHMHYECKOro IOpsiika TOBOPAT O
TECHOM TI€HETHUECKOM pOJCTBE TeX M Jpyrux. Takum oGpasom, rpa-
HUTOMHEIC TOPOALl TAKHX KOMILIEKCOB HEOOXOAMMO — paccMaTpuBaTh
KaK TPaHUTOMAHBE Au(depeHunaThl OCHOBHOI MarMel.

B HeKOTOpHIX ciydasix raGopo-miardorpaHuTHBe M rab0po-rpaHo-

CHCHHTOBLIC HHTDPY3HBHBEIE KOMILIEKCHI —TPOSIBJSIIOTCS  PasielbHO, B
JPYIHX CJIyuasX — B COBMECTHOM pasBuTHH, 00pasysl 110 CyIIecTBy
eJMHblE HMHTPY3WBHBIC KOMIVIEKCH. HackoJabko MOMKHO CYAHTb IO

MMEIONUMCS JaHHBIM, raf0po-IJIarHorpaHuTHBIe Tab0po-rpaHoCHenHt-
TOBBIE KOMIJIGKCHL 3aHHUMAaIOT OJMHAKOBGE TOJIOKEHHE B XOJe IeoJio-
I'HYECKOrO DAasBHTHS TOABHKHBIX TOSICOB, T. €. CBA3aHBI CO BTOPOI
KPYIMHOH CKJIaQ4aTOCThO, HO HECKOJNLKO DA3HATCS IO TEKTOHHYEeCKOH
06CTAHOBKe CBOEro mposBJeHusi. ['a66po-miarHorpaHuTHbele KOMIUIEK-
Cbl TpOSABJSIOTCH, NOBUAMMOMY, B HECKOJBKO GoJsee aaBUABHOH 006-
CTAHOBKe, NpH GoJee 3HAUMTEJNBHOM MPeIuIecTBYiONeM IPOrHOaHuu
1 Gosiee 3HAUUTEIBHOM OCAAKOHAKOILIEHUH, NMPH GoJblIedl AHCIOUUPO-
BAHHOCTH STHX 0CajaKoB. ['a66po-rpaHOCHEHHTOBLIE KOMIUIEKCHl TPOSIB-
JSI0TCST B MeHee JabuabHOH 06CTaHOBKE, B YCJAOBHSIX  HECKOJIBKO
GoJsiblliell JKECTKOCTH, IIPH MeHee 3HAUHTENLHOM TIPEIIIECTBYIOMEM
nporuGaHH W OCAAKOHAKOIVICHHH W MeHbLIedl JHCAOUHPOBAHHOCTH
9TUX OTJOKeHuil. [axke B mnpefenax OAHOTO U TOr0 Ke perHoHa s
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gpefesiax CTPYKTYPHBIX 30H PAas/HYHOil JaOMJIBHOCTH — HAG/IOAAIOTCS
pas/HYMsl B cocTaBe 3TOro KoMmiviekca. Tax, Hampumep, B Tpenenax
PymHOTO Auitas PasBHT XOPOIIO . H3BECTHBIN paHHeBapHCCKHH 3men-
HOTOPCKMH MHTPYSHBHBIE KOMILIEKC raG6po-IJariorpaHuTHOrO COCTa-
pa. 3Jlech IIPEALIECTBYIOUEE €My OCaiKOHAKOIeHHe OBLI0 JOCTaTou-
4O 3HAYHTEJNHHBIM, MOPOJBI JMOCTATOUHO AMUCAOLHUPOBaHBEL. Ha apyrom
gopTy 3alicaHCKOIl CHHKJIHHAJH, B Mpenenax YMHIU3CKON CTPYKTYP-
HOll BOHBI DA3BHT CXOAHBII IO COCTAaBY HHTPY3UBHBIA KOMIUIEKC TOTO
e Bospacra. OpHako 3mech INpeflUecTByIOllee OCaJKOHAKOMJICHHE
OBLIO MeHee 3HAUHTEJNbHHBIM, NMOPOJLI AHCJOUHUPOBAHHE clabee M B CO-
cTaBe KOMINIeKCa; TOMHUMO IVIATHOIPAHUTOB, CYLIeCTBEHHOE yuacrue
MPUHMMAIOT CHEHMTH], TpaHocueHuThl ¥ ap. Ha teppuropun Coser-
ckoro Colo3a HMeIOTCS M JPYTHe cJIyyad aHaAJOTHYHOrO —Xapakrepa.
Kpome TOro, ciefyeT BCOMHHTb, UTO TaGOpo-IJIaTHOTDPAHUTHBIE KOM-
MJEKCH BCTPEUYAIOTCS TOJBbKO B IIOJBUIKHLIX TOsicaX M TPH 3TOM B
paHHHE 3Tanbl UX Pas3BHTUSA, T. €. B YCJIOBHAX Gosbluefi JaGUIBHOCTH,
B TO BpeMsi Kak raG6po-rpaHOCHEHHTOBLIC — TaKXKe H Ha -IWaTthop-
MaX, ¥ B KOHEUHBIE 3TANbl PAa3BHTHS MNOABHIKHBIX IOSICOB, KOTJla OHHM
TIPHOGPETAIOT JOCTATOUHYIO CTeleHb zKecTKocTH. Ha ocHoBaHHMM 3TOrO
repBHi THI AU(p(epeHlHalny OCHOBHOM MarMbel MOXKET OBIThb HasBaH
reOCHHK/JINHAJLHBIM, BTOPOH — maT(OPMEHHBIM.

KoJsinuecTBeHHBIE COOTHOIIEHHST MeMKAY  OCHOBHBIMH, CPEIHHUMH H
KACJBIMH ARGbdepeHInaTaMy B KOMIUIEKCAX TOTO W JPYroro Tvma Ko-
ne6ioTest oueHb cuiibHo. OOBIUHO NOPOJABl CPERHEr0 M KHCJIOro COCTa-
Ba IPeoBiafaloT Hal OCHOBHBIMH TIOPONAMH H TIJIaBHBIe Dpas3jiHuus
MEXAy pPasHBIME KOMIUIEKCAMH — 3aKJIOYaloTcsl NPEeHMYyNICCTBEHHO B
Pas3JIHUHOf KOJMUECTBEHHON POJIM CPEIHHX H KHCIBIX MOpod. B cayuae
MPHCYTCTBHS B  COCTABE KOMIUIeKCa  IIEJNOUHBHIX —1opox  (Hede-
JMHOBHIX CHEHHTOB M AP.) WX KOJMUECTBEHHAsi pOJb OBIBA€T OueHb
pasauuboil. CreneHp pasHooGpasusi MOPOL B PasHBIX KOMILIEKCaX
raxKe GblBaeT oueHb pasanyHa. MHorma nopoOHBIE KOMIUIEKCH, I10-
MHMO' KPYIIHBIX GaTOJHMTOB, AAlOT MHTPY3UH HeGOJIBIIOrO pasMmepa, Ofl-
HaKo HesICHO, NPEeJCTABJSIOT JIM OHH MaJo 3POAHPOBaHible 6aTOMHTO-
3ple MHTPY3HH WM CaMOCTOSITeJbHble TPEIIMHHbIC MaJjble HHTPYSHH.

KoMImiekchl TOTO M JAPYroro cOCTaBa, IOBHJMMOMY, HECKOJBKO
pasHATCA N[O CBOEH DYHOHOCHOCTH, HO HAMETHBLUHECS DPasjHuus eile
e TIpOBEpeHbl Ha JOCTATOUHOM UHCJE CayyaeB, M IIOTOMY TOBOPHTD
0 HHX ToKa mpexaeBpeMeHHO. CTOMT yIOMSIHYTb, 4TO, IO TpeJCTaB-
qenusiv J. C. Kop:KuHCKOrO, BHICOKMH TOTEHUHaJ B HHTPY3HBHBIX
nopofax Hartpusl  (IVIArMOrPAHUTHI) MM KaJHs (rpaHOCHEHHUTHI)
OUeHb CYIIECTBEHHO BJHMSET Ha MUHepasbHble DABHOBECHS H MIHe-
PaJIOTHUECKHH COCTaB BO3HUKAIOIIMX CKApHOB.

Munepaansauusi, cbsi3anHas ¢ ra60po-IIarHOrpaHUTHHIMH M rab-
GpO-TPAHOCHEHHTOBLIMHM KOMIIEKCAMH, JOCTAaTOUHO — UIMPOKO Pacipo- |
cTpaHeHa H JOCTaTOYHO pasHooGpasna. HauGosbinee npombliieHHOS
3gaueHHe MMEIOT KOHTAKTOBO-MeTacoMaTuueckue (CKapHOBble) MeCTO-
POXK/ICHHS JKeJe3a, IVIaBHBIM 06pasoM MarHeTuTa, B OueHb HesHauH-
reqibHOl  cTeneHu — rematura. Clojla OTHOCATCSL — TaKkKe KeJae30pya-
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HBle MecTOpOXieHHs ¥Ypata, Kak ropel Maruurtnast, Bricokas, Daaro-
natb. MecTopoxaenne ropel MaruuTHON CB3aHO C PaHHEBapHCCKHM
(mocpennekaMeHHOyro bubiM)  [ym6eiicko-MarauToropckum — uHTpY-
3UBHBIM KOMILIEKCOM, B COCTaBe KOTOPOro Ipeo6JaafaloT JaeiiKoKpato-

BhIe TOPOMABI (TPAHOAHOPITEL, PAHCCHEHHUTHI, I'PAHUTHEL M Ap.). Mecro-

poxjeHus1 rop Beicoxoil H Baarojgari cBf3aHbl C 3HauHTeJabHO OoJsee
pannuM,  gocpeinHegescHckuM  Taruio-KyIIBHHCKHM — KOMILJICKCOM,
pefCTARJICHHEIM Taf6po, CHEeHHTAMH, OTUacTH He(EJIHHOBBIMH CHEHH-
Tamu, OGHAPYXKEeHHBIMH CPaBHHTEJIbHO HeAaBHO. B 3TOM MNOBTOpeHHH
Ha Ypasje KOMIJEKCOB OJIH3KOIO COCTABa H CO CXOAHOH MHHepaJy-
aalell cKaspBaercss TO e AYOJHPOBAaHHE PAHHHUX 3TANOB Pa3BUTHs
YpasbCcKOro MOJABHZKHOIO TOsica, O KOTOPOM  TOBOPHJIOCH BBHIIE, B
CBSI3H ¢ THIepOasHTaMH.

Brhicokoe MPOMBIIUIEHHOE 3HAUEHHe HMEIOT KOHTaKTOBO-MeTacoMa-
THUECKHEe MECTOPOKICHHA Me/H, NMPEeKPacHbBIM NPHMEPOM KOTOPBIX MO-
IYT CJYXKHTb MeCTOPOKAeHHs TyPbHHCKHX MEIHBIX DYIHHKOB Ha
Ypane. Muorma BcrpedaroTcs Takxke KOHTAKTOBO-METacOMaTHUYECKHE
MECTOPOKICHNST MBIIbSIKA, U3pejKa KobajibTa, CBUHHA, LUHKA M Ja-
Ke 30JI0Ta, HEPeJKO BCTpPeuaeTcs HpHMech LIeeJHTa M MOJHOIeHHTa.

Hapsity ¢ KOHTaKTOBO-METAaCOMAaTHYECKHMMH MECTODOKIEHHAMH B
CBSI3H C 3THMH  KOMIUIEKCAMH  BCTPEUAlOTCsl H THUAPOTEpMaJbHbIe
JKIJIbHBIE MECTODOKICHUS, HMeEIOoLiHe B LeJOM MeHblIee IPOMBIIIeH-
Hoe 3HAueHHe, yeM KOHTAKTOBO-METacoOMaTH4YeCKHe. ITO HOpeuMylne-
CTBEHHO BBICOKOTEMIIEpATyPHBIE WM IePeXOXHble OT BHICOKOTEMIIepa-
TYpPHbIX K CpeRZHETEeMIIepATYPHBIM IKHJbHBIE MECTOPOXKIEHHS B30JI0Ta,
MemH, meenuTta, MonaubGaeHa. B lesoM Aad MeTaJIOTEHHH 3THX KOM-
IJIEKCOB aCCONHAIMS MArHeTHTa, MeJH, 30J10Ta, IIeeJuTa H MoJHGIe-
HHUTA SIBJISIETCST OUEHb XapaKTepHOH M TPOCJIeKHBaeTCs B OYeHb MHO-
ruX MeTaJJIOreHUUeCKHX MPOBHHIUAX.

K uucsy mOmoGHBIX HHTPY3UBHEIX KOMIUteKCOoB B mpepenax Co-
Berckoro Coio3a, TNOMHMO yKe yrNoMHHaBluuxcss Taruio-Kymsus-
ckoro, TypbuHckoro u I'ymOelicko-MarsuTtoropckoro KOMILIEKCOB BO-
CTOYHOrO cKJIoHa ¥YpaJga, ortHocsitesi: KpblK-KyAaykcknit HHTPy3HBHBL
KOMIuieke raG6po-niarnorpaHutHoro cocraBa  (Cesepunlii  Kasax-
CTaH), CBS3aHHBI C TAKOHCKOH (has30il CKJIAAUATOCTH; PpaHHEBapHC-
CKHiI 3MEHHOrOPCKHil MHTPYSUBHBIH KOMILIEKC TaKKe radOpo-Ijiario-
rpanutdoro cocraBa (Pymuert Aarait); TauHy-OJbcKHI — KOMIUIEKC,
CBA3AHHBIH ¢ TakoHCKOH ¢aszoft ckimaguatoctd (Tysa); Kourypo-
ANaHrescKuil HHTPY3UBHBI KOMIVIEKC MHOLEHOBOTO BO3PACTa, BKJIO-
qaloUMil TakxKe HE(eTHHOBBIE CHeHHTH (3axkaBKasbe).

[Mpu J[OCTATOUHO IHMPOKOM PAasBUTHH B HpejesaX BOCTOYHOTO
ckJoHa Ypasaa, 3axaBkasps, Kysueuxorc Ajaray u JApyrux pPerioHOB
CepHUHl MeCTOPOXKJIEHUH, XapaKTepHBIX J/s [OJOOHBIX HHTPY3HBHEIX
KOMILJIEKCOB, HHTEHCHBHOCTb DYIOHOCHOCTH OTHEJNbHBIX KOMIUJICKCOB H
poJib B HHX OTJEJNbHBIX YJECHOB XapaKTepHOH JJIsi 3THX KOMIIGKCOB
MeTaJIJIOreHHUECKOH — accolMalny  3aMeTHO  KoJebqorcsa.  [Ipexae
Bcero o6pataer Ha ceGsi BHEUMaHue, uTo Haubojee KpynHble, Haunbo-
Jee TJyGOKO 3POAHPOBAHHEIE GATOMHTHI 06Jafal0T HauMeHbLIed py-
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gonocHoeTblo. Cloga Moryr ObiTh orHecenbl Kpbik-Kynykckuii HHTPY-
suBHBIH Kommieke CepepHoro Kasaxcrana M 3MEHHOTOPCKHE — KOM-
wieke Pynnoro Asrtas. HaoGopor, 3HauMTesbHO MeHee ryOHHHbI, a
WHOTJA, MOBHAHMOMY, AayKe OJIH3NOBEPXHOCTHBIE HHTPY3HH Ypaja H
3axaBKasbsl 06/iafaloT 3HAYHTENLHO  GoJsiee HHTEHCHMBHOH — PyAOHOC-
nocThl0. HeoGXxoauMo mpH TOM OTMETHTb, UTO HPEACTaBJeHHe O TOH
WM WHOII TJyOHHe 3DO3HOHHOTO cpe3a K OMHOTHIIHBIM KOMIIEKCaM
IPUIOKAMO G0Jlee, UeM B KaKOM-AnGo HHOM clydae, Tak Kak HaGiio-
JAeMEle Pasipuus MeXIy COBEpPIIeHHO PAa3HOTHUIHBIMH KOMIUIEKCAMH
HEPENKO MBITAIOTCS COBSICHHTD PA3uYHON TIyOHUHON 3POSHOHHOTO Cpe3a.

Yro xkacaercd pasauuuMii B KOMILIEKCE METAJ/IOB, XapakTepHBIX
1JIs1 PasHBIX DErHOHOB B CBA3H C HHTPY3HBHBIMH KOMILJIEKCAMM 3TOTO
THIA, TO 3JeCh POJb IVIYOMHBI SDO3MOHHOIO cpe3a saBJsercsi, BepoaT-
Ho, MUHHMaAbHOH. C OJHOI CTOPOHB!, B ONpEACJEHHH 3TON0 KOMILIECK-
ca HUMEeIOT, BepOsiTHO, 3HAYEeHWEe Te HJIM HHBle OCOOGEHHOCTH IIpoilecca
ray6unHOi u(QepeHHall HCXOAHOK 0a3aibTOBOH Marmbl, onpe-
fessieMble B OCHOBHOM TEKTOHWUECKHM PEeXHMOM IOABHIKHOLO Tosica.
C npyroit CTOPOHEL, GOJBIIYI POMb AOMKHLI OBUIH HTPaTh OCOGEHHO-
CTH BEIIECTBEHHOIO COCTaBa TOH TJIyGMHHON cpelbl, B KOTOPOH H 3a
cueT KOTOPOHl IO (POPMHPOBAHHE M Da3BUTHEe Ha IJIyOWHE HCXOAHOI
GasanpToBOH MarMbel. M, HaxoHel, ONpeleseHHYIO DPOJL Hrpaja Teo-
JOruyeckast cpefia, B KOTOPOH HEMOCPEACTBEHHO NPOUCXOAHIO PYHO-
obpasopanme. M3 Bcex 3THX (aKTOpOB TJIyOHHA 3SPO3HOHHOrO Cpesa,
TeKTOHHUECKHIT PeXXHM I OmpeleseMble HM OCOOGHHOCTH — Tpolecca
muddepennnaniuy [IyGHHHON MarMbl, XapakTep TeOJOTHUecKoil cpe-
Abl, B KOTOpPOIi TPOHMCXOTHT PyA0OOpasoBaHHE, 3HAYUTEIBHO MEHSIOT-
¢sl B XOj@¢ Te0JIOTMYECKOTO PAa3BHTHSI OJHOTO H TOTO e IT0JBUHKHOTO
nosica.

OCOGEeHHOCTH BeHIeCTBEHHOro cocraBa  IJyOHHHOR — 6asasibTOBOH
MArMBl SIBJASIOTCST [l KaKAOTO NAHHOTO MOABHIKHOTO rMosca Haumbo-
Jee yCTOMYHBBIMH BO BPEMEHH, H, BEPOSITHO, UMEHHO OHH OIlpele’is-
0T Te OTHOCHTENbHO YCTOHUMBLIE MeCTHbe (JOKajJbHble) OCOOGEHHOCTH
Kaynoli MeTaJJIOreHHUecKoll MPOBHHIUM, KOTOpBIe Hepeako 1pocie-
JKUBAIOTCST B IEJOM psiie PasHOBO3PACTHBIX  PYAHBIX  KOMILJIEKCOB.
Takue pas/JUuHs B COCTABE MHHEPAJH3aluH, CBS3aHHOH ¢ raG6po-
NJIArHOrPAHKTHEIME H TaGOpo-TPaHOCHEHHTOBBIMH KOMILIEKCaMH, MPO-
ABJISIIOTCS JIOCTATOUHO OTUeT/MBO. Tak, Hampumep, Ha ¥paJje, s KO-
toporo BooGile XapaKkTepHa Melb M MeTaubl TPYNObl  KeJjesa, B
CBSI3H ¢ STHMH KOMILIeKCAaMM HaunOoJee HHTEHCHBHO MpOsIBIEHA MeX-
nas ¥ MarHeTHToBas Mumepasusainusi. B Kysuemxom Asaray siBisercs
pesKo TOBLIIeHHOi Pojb 3oiora. HaoGopor, st 3axkaBKasbd DOJb
30/10Ta De3KO TOHHIKEHa, UTO XapakTepHO H Boobme st Beero Cpe-
JM3EMIIOMOPCKOro T0sica. )

5. Komunaexec KOJMUeZAHHLBIX MeCTODOXKJAEHHH
BRJIIOUAET JOBOJBLHO pasHooGpasmbie ux THHbL Croga oTHocsaTCs Ccep-
HO-KOUeaHHble, MEIHO-KO/IUe/aHHbie, MeqHO-IHHKOBBIE, CBHHIOBO-
IHHKOBblE IJIH  TOJUMETA/JIMyeckue, O0apHTOBO-NOJUMETaIMUECKHE,
6apUTOBO-30/10TOPYAHbIE, GapPHTOBBIE W Apyrue 3azexu. Hexoropbie H3
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NOJAOCHBIX 3ajexell CONPOBOKIAIOTCH HeGOJBIIHMH KHJAbHBIMH Te14-
MH — HOJTHMETA/UINIECKHMH, KBAPUEBO-30J0TOPYAHLIMK  HJH  GapiTo-
BBIMH, MPOMBILIJIEHHOE 3HAUEHHE KOTOPHIX, BOPOUEM, HEBEJHMKO. B He-
KOTOPBIX pailoHaX, MOBHAMMOMY, K 3TOMY  iKe KOMIVIEKCY  JTOJIZKHBI

OBITb OTHECEHBl H KOHTAKTOBO-METACOMATHUECKHE (ckapHOBBHIE) Me-

CTOPOXKIEHHsl CBHUHLOBO-IHHKOBBIX pya. OpHaKo, - ecau 6paTh KOM-
IJIEKC B [EJIOM, TO UMEHHO KOJUYeaHHple ¥ GapHTOBBIE 3aJCIKH SBJS-
IOTCT A/l Hero HaumGosee XapaKTePHLIMH ¥ HMEIOT HauboJbllee Mpo-
MBILIJIEHHOE 3HAueHHe.

[IpocTpaHCTBEHHO M TeHETHYeCKH BCe 3TH MECTOPOXKAEHHUST OOBIY-
HO CBfI3aHBl C MaJIBIMH HHTPY3HSIMH KBapUEBbIX albOHT-TIOPGHPOB, B
HEKOTOPLIX CJydasX BHAUMAsl CBA3b C MarMaTHYeCKMMH IIODOJAMH
OTCYTCTBYeT. IIpOCTPAHCTBEHHO KOMUeTAHHBIE MECTOPOIKICHHS YACTO
OblBal0T HPHYPOUEHBl K 3(P(Y3HBHBIM  TOJIAM CPEeIHETO H KHCJIOro
cocraBa. [laa Ypama A. H. 3apapunxuit BhICKaszan [PEANONOKEeHHe
O HaJHYMH TEHETHYECKOH CBSI3H 3THX MECTOPOXKIEHHH c TemH 3(hdy-
SUBAMH, B KOTODPBIX OHH JIOKAJM30BaHBL [l IPYrHX pafioHOB pasBH-
THS TOROOHBIX MecTopoxnennit B Coserckom COl03e 3TOT B3rJsa He-
NPHJIOKHAM, TaK KaK MeCTODOXK/EHHs OKashBAIOTCS GoJee MOJIOIBIMH,
YeM HHTPY3MBHBIE NOPOIBI MW HAPYIIEHHA, pacCeKalollHe BMelLLAolue
2(b¢py3uBHBIE TOMIIY.

Ha npumepe nayuenns PymHoro Asatasi-Gblia BbHICKAa3aHa TOUKA
3PEHHs O TOM, YTO CYHIECTBYET TeHETHYeCKasi CBf3b MKy PYIOHOC-
HBIMH HMHTPY3HAMH KBapDUEBBIX  aJbOUT-NOP(HPOB ¥ raGopo-maaruo-
TPaHUTHBIMH KOMILIEKCAMH THIIA 3MEHHOTOPCKOTO HHTPY3HBHOI'O KOM-
mriekca Ha Axtae. CucremaTusalnss u 0oGOOIUIEHHE MaTepHala O
APYruM paifoHaM pa3BUTHA KOJUeHAHHBIX MecTopoxkieHHii B CoBer-
ckoM Coio3e NOKA3BIBAIOT, YTO BPSIL JIM TaKash TOYKA 3PEHHS NPaBHIIb-
Ha. Tlpexne Bcero, MHTPy3MH KBaplUEeBHIX aJibOHT-NOP(UPOB H rad-
OpO-IIarHOrPaHNTHEE KOMILIEKCHl  OTHOCATCH K Pe3KO Pa3IHUHEIM
raybunam o6pasoBaHMsl H CBA3aHBl C DA3HEIMH  THIAMH TeKTOHHUe-
CKHX Hapywesuit. Eciu HHTpy3anm KBapueBHX anbOHT-OPGHPOB sIB-
JIAIOTCS  THIHYHBIME OODASOBAHMSAMU MaJBIX WIH GJH3HOBEPXHOCTHEIX
rayOnH (paBHO KAaK ¥ FEHETHUeCKH C HHMH CBSI3aHHBIE KOJUedaHHble
MECTOPOKIEHHsA), TO Ta00pO-IJIariorpanuTHREIe KOMILIEKCH  THIA
3MEHHOrOPCKOTO  ABJISIOTCSL THITHUHBIME OGPA30BAHHSIMHE GATOJHTOBBIX
WU CPeIHHX riyOun. MIHTPY3snu KBapLeEBBIX aJbGHT-TOPQHPOB COBEp-
WIEHHO OTYETJIHBO CBf3aHBI C PA3PHIBHEIMH HAPYUICHUSIMH, CeKyIIHMU
CKJIaquaTylo CIPYKTYpy, ral0po-miarHorpaHuTHBE KOMILIEKCH ~— CO
CRJIaquaThIMU Hapyilenusivi. PafioHel pacmpocrpanenuss Tex #u Apy-
P'MX, a Taxkxe Te CTPYKTVPHbBIE 30HBI, K KOTOPHIM OHM OHIBAIOT NpH-
ypouensl, faJjleKO He Bcerja cosnafalor. B mpemenax Pypmoro Anras
MBl HMeeM pasBuUTHe 3MEHHOTOPCKOro raG6po-IIarnorpaHUuTHOTO KOM-
MJIeKCa 1 KOMIUIEKCa KBapUEeBBIX — aJbOUT-MOPGHPOB B CONMPOBOK/IE-
HAH KOMYeIaHHOH MHHEPaJu3anuH B OXHOM H TOM Ke pafione. Omua-
KO aHaMu3 HX M[POCTPAHCTBEHHOrO pacnpejeseHHs NOKa3blBaer, uTo
KPyMHble rab6po-niarnorpaHuTHEE HHTPYSHH 3MEHHOTOPCKOrO KOM-
njeKca TNPHYPOUYEHBI K OCeBON wacTW CTPYKTYpl Pynnoro Anras, n
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oOWeM OYeHb GefHOR KOJMUYeNaHHBIMH MeCTOPOKAEHHAMH. WHTpy3uHl
KBapUeBBIX aJbOHT-NOP(HPOB M BCe IUIaBHEHIIHE KoJYeJaHHBIE MeCTO-
pOYKJCHHS IPHYPOUCHBI K UETKO BHIPAKEHHBIM IBYM CTPYKTYPHBIM 30HAM,
pacroJlaraloliuMcsl Ha CEBEPO-BOCTOYHOM H IOro-3amafHOM KpPBLIBSIX
57O CTPYKTYpHl. Tak Kak OHH CBfI3aHbI C OTUCTJMBBHIMH pPa3PbIBHLIMHU
HapYLIEHHsIMH, CO3JAeTCsi BIeYaTJeHHe, YTO OCeBasl YacTh BCEH CTPYK-
TypHl, KaK Hau0ojee KOHCOJHAMPOBAHHAs, IIOCJAYXKHJIA CBOEro pojd
7ApOM, no nepudepun KOTOPOro pPasBHBAJKCh 3TH 30HBI Pas3pLIBOB.

B Canaupe u LlenrpanbHoMm KasaxcTane HMEIOTCS Maljble HHTPY-
3MH KBaplUEBHX NMOP(UPOB U aJbOHT-NIOPQHPOB, C KOTOPBLIMH CBfA3aHa
KoJlueaHHAS MUHEpaJH3alusl, HO KDyNHble HHTPY3HH Tab6po-miaruo-
rPAHHTHOTO COCTABA 3JeCh OTCYTCTBYIOT COBEPIIEHHO, W HET HHKaKHX
OCHOBaHMMi TMpejgnoJarath MX Haauune Ha rayOune. Hao6opor, B Ce-
sepoM KasaxcraHe WIHMDOKO DA3BUTHl KaJIENOHCKUE Ura66po-m1amo-
rpanutble MHTPY3un (Kpbik-KynyKcknii MHTDYSHBHBIH KOMIUIEKC), a
HHTPY3HUs KBAPLEBBIX aJbONT-MOP(GUPOB M BMECTE C TeM KOJIue[aH-
Has MHHepanu3al|s OTCYTCTBYIOT. B mnpelemax BOCTOYHOTO —CKJIOHA
ypasa Ko/YeJaHHbIe MECTOPOXKIEHHUsI 3asieralorT Cpein HAcTOMbKO
CHJIbHO MeTaMOp(hH30BaHHBIX 3((Y3UBHEIX TOPOA (MpeBpallleHHbIX B
KBapi-CEPULUTOBEIE CJAHIBI), YTO HEBO3MOMKHO BBISCHHTb, HMEIOTCH
AU CPeJM HUX MaJjble WHTPYSHM KBapleBblX aab6ut-nop@upos. CBasb
KOJIMeAHHOH MHEHEpaJu3alldd ¢ 0ojiee KPYNHBIMM —HHTPY3WsIMH Tral-
OpO-IIaTHOrPAHHTHOTO COCTaBa 3[€Ch SIBHO OTCYTCTBYET.

PaccMOTpeHHBIX NPUMEPOB JOCTATOYHO, YTOOB! BHAETb, UTO raGGpo-
MIaTHOrPAHMTHEIE MHTPYSHH H MaJlble HHTDY3HH KBapleBbIX 2:1’.Hb61/IT-
nop(hHpoB, CONMPOBOKIAIOIINECS KOJIUeNaHHOH MHHepa/usaluel, mpo-
ABJAIOTCA B OOLIEM HE3aBHCHMO JPYr OT JApyra H NPHUTOM B HECKOJb-
KO DasiMYHOM TeKTOHHYecKoii o6cTaHoBke. OmHako B HEKOTODBIX pe-
IMOHAX [MOCJe MPOSBICHIS raGopo-TIarHOrpaHUTHEIX ~ HHTPY3HH CO3-
JaeTcsl TEKTOHMUYECKasi OOCTAHOBKA, OJAronpusitHasl IJsi BO3HHKHOBE-
HHSl MaJbiX MHTPY3Hil KBapIEBHIX aJbOUT-MOP(HPOB U COIPOBOXKIAL0-
UIUX UX KOJUENAaHHBIX MECTOPOXKJAeHH{l. DTO, KOHeYHO, He MOXKET CJy-
KUTb OCHOBAHHMEM JJs TOro, uro0bl pacCMaTpHBaThb HHTPY3HH KBap-
UeBBIX aJbOUT-MOPQHUPOB Kak IePHBATEL KPYIHBIX Tab0po-miarHorpa-
HUTHBIX MHTPY3uil. Te m xpyrse INpeICTaBJsIOT COBEDIIEHHO Camo-
CTOSITeJIbHEIE HMHTPY3HBHBIE KOMINIEKCHI PAasJM4YHON TIyGHHHOCTH, 3a-
KOHOMEPHO BO3HHKAIOllHe OMH Beaex 3a npyruM. Tor dakr, urto
WHTPY3UH KBApDUEBHIX aJbOMT-TOPQHUPOB H KOJUETAHHBIE MECTOPOK-
AeHHS, NpeAcTaBJsOUHe 00pa30BaHus OYEHb HeGOJIBUIHX TIyOHH M
naxke GJM3NOBEDXHOCTHHIE, 3a/€raloT Ha OJHOM YPOBHe € JOCTaTou-
HO rJIyOHHHBIMH GaTtosuTaMi raGGpo-IUIArHOrPAHATHOrO COCTABA, IO-
BOPHT O TOM, 4TO BO BDEMEHH OHH Da3/ICJCHBI HEePHOIOM OOCTATOUHO
r1y6oKoro pasmhbiBa.

O6pamaer Ha cefGs BHHMAaHHE, UTO CepHsl KOJYE(aHHBIX  MeCTo-
POKJIEHHH [MOCTATOUHO OTYETVIMBO pasjensiercs Ha JABe TpYyNiH, KO:
TOpPBIE UHacTo GLIBAIOT PAa3BUTH B Pas/IMUHBIX MeTannoreHuqecxlgt
npopuHuMax. K oxgoli rpynme OTHOCATCA  MECTOPOXKIEHHA c(E%pH :
KoJIyelaHHble, MeOHO-KOJyeJaHHble W MeJHO-IIMHKOBbIE (Ypadn, aﬂfzs



CKHH TOABHXKHOH INOSIC), K APYrofl rpyrnie — MOoJHMeTaNIHYecKe I
GapuroBo-noauMeTannuueckie (Pyanbit Augrait, Cananp). B mexoro-
PBIX META/IIOreHHYeCKHX NPOBUHIHAX  (3akaBKasbe, LleHTpasnbmbiil
Kasaxcran) CcOBMeCTHO pPa3BHTBI MECTODOXKIEHHS TOH H Apyroii

Ipynnbl, HHOrJa Aaxe B Ipeaesgax OJHOrO H TOr0 Ke PYyIZHOro noJd.’

Kakne umeHHO reosiornyeckue (axkTopel ONPeNeNsIOT MOSBJICHHE Of-
HOH maM JAPyrofi rpynmnbl KOJIYeJaHHBIX MeCTOPOMKIEHHH, IIoKa Hesic-
Ho. Bo BcakoM ciayuae, ofpamiaer Ha ceGs BHEMAaHHE TO OGCTOATEJNb-
CTBO, 4TO ONpeJeJeHHBIH XapakTep KOJUENAaHHBIX  MECTOPOXKIeHMI
OGBIYHO XOPOLIO COrJIacyercsl ¢ OGIIMM JKese30-MeAHBIM HJH OJOBO-
TOJIUMETaJl/IHuecKUM OOJMKOM 3HAOICHHOH MHHepaJu3alld¥ TOH Tpo-
BHHLOHH, TJe OHH PAa3BUTHL

Hepexodnaa epynna mecropoxcderui

B KoHIe paHHMX 3TaloOB DPa3BUTHS INOJBIZKHBIX [OSICOB IPOSIBJIS-
IOTCSl  KOMIUIEKCHl GJIN3IIOBEPXHOCTHBIX MECTOPOXKJIEHHH, CBA3aHHBIE C
MaJIbIMH TPEIIUHHBIME HHTPY3HAMH, ¢ 3(QbY3HBHBIME [OPOAAMH HJIH
e He OOHApyXKHBAIOUUEe BUAUMOI CBSI3H C MarMaTHYECKHMH HOPO-
namu. Cloma OTHOCATCA MECTODOXKAEHHST «BTOPUYHBIX KBapPILHTOBY C
BKpAMJICHHEbIMIE MeJHBIMH pyfamu (Tun KoyHpana) ¥ BBICOKODJIHHO-
3€MHCTHIM ChHIpbeM, OJM3NOBepXHOCTHBIE (3MHTEPMaJbHbLIE) 30JI0TO-Ce-
peOpsiHble MECTOPOXKIEHHs! H HH3KOTEMIIEPATYPHBIE  MECTOPOMKACHHS
PTYTH, CypbMBI H Mbimlbsika (peaabrap, aypunurmenr). Ta ke cepus
OJH3MOBEPXHOCTHRIX M HH3KOTEMIIEPATYPHBIX MECTOPOXKIEHHI B He-
KOTODHIX METaJ/UIOTeHHUYECKHX MPOBHHLHUAX IIPOSIBASETCH B 3HAUUTENb-
HO OoJiee MO3AHHE 3Tallbl PA3BUTHUS IOABHKHEIX MOSICOB, UMEHHO Ha
rpaHH IMO3SHUX H KOHEUHBHIX 3TANOB HX DPasBHTHA. IJTO MNPENSATCTBYET
TOMY, UTOOBI paccMaTpuBaTb HAHHYIO TPYIIY MECTOPOXKIEHHH Kax
XapakTepHylo [/ PAaHHHX 3TalloB DAa3BUTUSI W 3acTABJSAET BBLACIATDH
ee B KayecTBe MNEepexXOJHON TPYIOHL

Boime yske orMedasock, 4TO MepBasi KPYMHAasl CKJAAgyaToCTh, 3a-
BEpIIAionlas OCAaJKOHAKOIUIEHHE IePBOr0 DPHTMa, C KOTOPOH OOBIUHO
CBS3aHBl THIEePOa3HTOBbIC HHTPY3HH, He MPHIAET IOABHKHOMY IIOSCY
JIOCTATOUHOH CTeNEeHH KECTKOCTH MJIA IIUPOKOro IPOSIBJEHHST MaJBIX
TPEUIUHHBEIX HHTpy3uil. DBTopasi kpymHas CKJIagyaTocTh, 3aBepuaio-
asi ocalkOHaKOILIeHHe BTOPOI0 PUTMA, € KOTOPOH OBLIBAIOT CBSI3AHLI
KpylHBIe rab6po-IIardorpaHdTiele ¥ raG6po-TpaHOCHEHHTOBbIE MH-
TPY3HuH, NpUAAET NOABUKHOMY IOSACY Ha HEKOTOPHI OTPe30K BpeMeHi
HeOOXOAUMYIO [J/IST TOO JKeCTKOCTb. BepOsATHO, HMEHHO B CBfI3U C
STHM II0CJe NAaHHOH CKJIaA4aTOCTH H CONPOBOMKJAIOUINX ee KPYITHBIX
HHTPY3HH, HEPEJKO TPOSBJASErcs LeJblll pPsfi KOMIUIEKCOB  MaJjIbiX
TPEIIMHHBIX HHTPYsHMi ¥ HHOrJa HaseMHBIX 3(¢ysuil, ¢ KOTOPBIMIH
OblBaeT CBs3aHa CYUIECTBEHHAs SHJOTeHHas MHHepajudauus. DBiws-
Kasl TeKTOHHYeckKass OOCTAaHOBKA  CO3J4aeTcs M NOcHe  [IPOABJIeHHs
TpeTbell KPyNHO# CKJIaAYaTOCTH, OKOHYATEJIbHO IIpeBpallamuleii reo-
CUHK/JIMHAJDL B cKAajpyatelii nosic. Ly 3TUX 3TamnoB DPasBuTHA (1O31-
HHX U KOHEUHBIX) TOYHO TaK ke XapaKTepHbl MaJble TPCHIHHHBIE HH-
TPy3HUH H B HEKOTODble MepHOAb! — HaseMHble H3JIUAHUA. TakuM 06-
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pasoOM, MMEHHO CXOJHAF TEKTOHHYCCKAs ofcTaHOBKa  GJaronpust-
CTBYET TPOSIBIEHHIO CepHH OJIM3MOBEPXHOCTHBIX MECTOPOXKIEHHU Kak
5 KOHIle PAaHHAX, TAK H B KOHIE MO3JHHUX 5TalOB Pa3BHTHs TMOXBHK-
HLIX TIOSICOB. .

Uro KacaeTcsi BeIeCTBEHHOro cocTaBa 3TOH MHHepaJH3aluy, TO
cXOIACTBO €ro B TOT M APYroHl Mepuojsl BepOATHee Bcero OOBSICHHTDH
CBSI3BIO 3TOil MHHEPAJM3allMH CO CXOAHBIMH  MAarMaTHUeCKHMH KOM-
[JIEKCAMH NPHMEpPHO ONHOIO W TOrO Ke IIyGuuHoro cnos. [eiicTau-
Te/IbHO, B KOHIE DAHHMX STANOB HMEIOTCSl MPOABJIEHHS NpEeHMyIle-
CTBEHHO TPAHHTOHIHBIX AH(GEpPeHNHaToB OCHOBHOW Marmbl, KOTOpBIC
HEMOCPEICTBEHHO BC/IEJ 3a 3THM, B CPelHuHe 3Tallbl PA3BHTHS IIOA-
BUIKHOTO IOSICA, CMEHSIOTCS NPOSIBJACHUSMH CaMOCTOSITeJbHBIX TPaHH-
toumubix MarMm. Taxum o6pasom, cepusi OJH3MNOBEPXHOCTHBIX MECTO-
pOZKJIEHHIl MeJH, BBICOKOTJIMHO3EMHCTOrO  ChIPbsl, 307074, cepebpa,
pPTYTH, CYpPbMbl, MBIIbSIKA TPOSIBISETCS KaK pas B NEpUON  CMCHEI
ofHHX MarMm Apyrumu. Kax yBUANM HUXKE, COBEPIIEHHO TO XXe MOJIO-
JKeHHe 3aHUMaeT 3Tda MHHepaju3alls B KOHIlE TO3AHHMX 3TanoB pas-
BUTHS, KOTJa CaMOCTOsiTeNbHble TPAHUTOUIHBIE MarMbl noszfimx aTa-
I0B CMEHSIOTCSl FPAHUTOMIHBIMHE Au(depeHiHaTaMi OCHOBHOM MarMsl
KOHEUHBIX 3TaNoOB PasBUTHSL.

HuskoremniepaTypHbie 1M GJHM3II0BEPXHOCTHEIE — MECTOPOZKIEHHS
KOHNA PAHHHX M KOHIA TO3JHHX ITANOB DAa3BUTHs, INOBHIMMOMY, e
pasmsiTca Mexkay coGoi, Osarofaps uyeMy UM MOXKET GbiTh JaHa 00-
Iuas XapaxkTepucTHka. BospacTHas —IOCIe0BaTEJIbHOCTb  STHX TPex
KOMILJIEKCOB MECTOPOXKAEHMil He BCerja siCHa, HO He HCKJIoueHa BO3-
MOJKHOCTb, UTO B PAa3HBIX META/UIOP€HHYECKHX NPOBHHUMSX M B pas-
JIEYHble STANB PA3BUTHS TOJBHIKIBIX NOSICOB OHA HECKOJBKO BapbHPYCT.

6. KoMmnJeKc MeCTOpPOXKJAeHHH BTODHYHBX KBap-
IHTOB, C BKPAILUICHHBIMH MEIHBIMM DPY1aMH M BBICOKOTJIMHOSEMH-
CTHIM CBIPbEM BCErja NPOSBJAETCs B TECHOH MNPOCTPAHCTBCHHOW H Tre-
HETHUECKOH CBS3M € MarmMaTHuecKuMH mnopogamiu. OOBIYHO 5TO Ma-
Jble GIHMSMOBEPXHOCTHBIE MM HEGOJBIINX rJIyOMH MHTPY3HH TpaHO-
IHOPUTOB, TPAHONHOPUT-TIOP(APOB, KBAPUEBBIX MOHIOHUT-TIOP(PUPOB,
rpaHuT-nopdupoB M Ap., OTUCTIHBO CBA3AHHBIX C PasphIBHBIMH Hapy-
meHnsiMiH. FlepeKo OHHM INpOSABJAAIOTCS B OUEHb TECHOW MpPOCTpaH-
CTBeHHON 1 reHeTHueckoil cBsisu ¢ 5(Q¢ysUBHBIME nopopamu. Bxpar-
JeHHble MeHble pPyAbl OOLIUHO MPHUYPOUYEHBI K CAMHM HHTPYSHBHBLIM
TOpPOZAM, TPEeBPAIICHHbIM TPOLECCAMH THAPOTEPMA/BHOTO H3MEHEHHS!
BO BTOpHUHble KBapuuTl. IlomMHMO MeaH, B 3THX ~MECTOPOXKACHUAX
HepejKoll sIBJIsieTCs HE3HAUHTeNbHAs TPHMECH MoJIuGenuTa, B paLe
cilyuaes 3aciy’KEBAIONIAs NPOMBILUJIEHHOTO H3BJIEUCHU. Huorma npu-
cyTerByer yborasi NPHMECh 30J0T4, HO BO3MOXKHOCTE €€ IpaKTHUe-
CKOTO HCIOJIB30BANUSI TOKa TNpeicTaBisercss HescHo#. BroaHe Bepo-
STHO, UTO KpyIHeillllee MHPOBCEe MECTOPOKJAEHHE MOJH/I6IL€HOBI)I}.( PYA
Kasiiimake B wrate Koaopano (CHJA)/ OTHOCHTC K CXOJHOMY Ke
KOMIUIEKCY, XOTsl SIBJSICTCH YMCTO MOJIHOICHOBBIM.

BBICOKOIIMHO3eMHCTbIE  MMHEepasibl OOBYHO —pasBuBaioTcd ‘B TOM
HJIY HHOM KOJHUYeCTBE B Tex Ke BTOpH‘IHbIX KBapIH/ITaX, KOTO])I}IQ CO-
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ACPKAT BKpalJeHHble MeAHble PyABl H 0GPa3sOBalHCh 33 cuer CAMHX
UHTPYSHBHBIX NOPOJ. [IPOMBILI/IEHHO! KOHUEHTDAUMH 3TH MHHEpAJbL
HOCTHTAIOT JIMLIb B TeX KBAPIHUTaX, KOTOPhle O6Pas3yIOTCs 3a Cyer H3-
MEHCHHST BMEIAIOUIHX KHCJIBIX H OTYaCTH Cpeanux 3(h¢ysuBoB. Bpico-
KOr/IIHO3EMHCTBI® MIHEepaJbl OH3aloT  MPeiCTaBJCHBl  aHAAJIy3HTOM,
KOpyHJIIOM, AHAacnopoM, AIOMOPTHEPHTOM, alyHHTOM, KAaOJHHOM H Ap.
[Ipouecce, Beymme K MX KOHUEHTpALUH, 110 CYLIECTBYIOUIHM BO33pe-
HHSIM BapBUPYIOT OT BBICOKOTEMIIEDATYPHBIX KOHTAKTOBO-METACOMATH-
YeCKHX (KODPYHIO-aHAAMy3HTOBLIE TOPOMEL Cemus-bByry B IlenTpanb-
Hom Kasaxcrane) uepes mHeBMaTOJNHTOBHIE 110 FUAPOTEPMAJIBHEIX 11
(pyMaposbHO-cobdaTapHbiX (aJYHHTOBBIE M KAOJMHOBHIE
kBapuute). ITocsiefne JBa THIA BTOPHUHBIX KBapIHTOB
NpOTeKaHHU Ipollecca B GJIM3IIOBEDXHOCTHBIX YCJIOBHSX.

Bospacrible B3aMMOOTHOIIEHHSI BTODMUHBIX KBAPLHTOB C GJIH3NO-
BEDXHOCTHBIMA  30/I0TO-CEPEOPSIHBIME ~ MECTOPOXKIEHHSMH B IIpelenax
Coserckoro Coloza e ycramasiuBaiorest. B Cpennefi Asug B MecTo-
poxjenun Ax-Tam HaGaomaercst HaJOKeHHE GoJee NO3[HEH, KHHO-
BapHOM MHHEDaJH3aUuH Ha JIOMOPTHEPHUTOBBIE BTOPHUHBIE KBapLUTHL.
B HexoTOpHIX GJIM3NOBEPXHOCTHBIX 30JIOTOPYIHBIX  MECTOPOXKACHUIX
CCCP u CIIA na6moaercs npespalieHne BMemAaoNux 3 Py3uBHBIX
TIOpOA BO BTOPHYHBIC aAJYHHTOBBIE WM KAOJHHOBBIE KBApPLHTEL, OYEHb.
CXOJHBIE € OCBLIYHBIME BTOPHYHBIMH KBapPLUHTAMH, CONPOBOXKAAIOMIHMHA
BKpAIUIEHHBIC MEJHble DYIBI, YTO TOBOPHT O GJH30CTH YCJIOBHH MX
oBpasoBarnus.

BropiuHble KBapUMTEI B UX THIMUHOM PA3BHTHH W3BECTHBL b Llen-
rpasibHoM Kasaxcrane, Cpennefi Asunm u 3akaskaspe. B JBYX TEPBHIX
METAJIIOr eHHYCCKAX NPOBMHIMAX OHW MMEIOT BaPUCCKUH BO3PACT H CO-
BCPIICHHO 4YETKO OTHOCATCS K TMO3AHHM 3TANaM pAasBHTHS COOTBET-
CTBYIOIUNX MOABHAHBIX 10sICOB. B wacrmocry, ans [lenrpanshaoro Ka-
3axcraHa YCTAHOBJIEHO INPHCYTCTBHE B HHTPY3HBHBIX II0POAAX, CONPO-
BOJKJaeMBbIX 00pPa30BaHHEM BTOPHYHBIX KBAPIUHTOB, KCEHOJHTOB KHCJIBIX
Ka/JUeBbIX TPAHUTOB, JAAIOUX DEAKOMETaNbHYI0 MHHEpaJH3aliio U
OTHOCALIUXCS K CPeJHHM 3TallaM pPasBUTHS IIOABHXKHOrO mosica. B 3a-
KaBKasbe BTOPHYHBIE KBAPIUTBl HMEIOT TPETHUHBI BO3pPacT H OTHO-
CATCS K PAaHHMM 3TanaM pasBHTHA NOABHIKHOTO MOsICA.

lopapisiomas  Macca U3BECTHBIX MECTOPOKICHHH BTOPHUHEX
KBAapUHTOB MHpA HMeeT TPETHUHBIH BO3PACT M JHIIb HE3HAUHTEJNLHAS
YacTh — BapHCCKUI.

7. KoMnaekc 6GOH3NOBEepPXHOCTHBLX 30J0TO-CEDe-
OpsiHBIX MECTOPOKIEHHHN MNONB3YeTCSl OCOGEHHO —IIHPOKHM
paseuTHEM BO BHyTpeHHell 30He THXOOKEAHCKOro MeTaJJIOreHHUYEeCKOTro
losica, NpOABJSAACh B 3anajHulx yactax lOxwuoil, Ilenrpansuoli u Ce-
BepHoii Amepuky, B Slnownn, wa ®Ouaunnusax, B Hosoil 3eianguy,
3HauUTeNBLHO 60J1ee CKYAHO MeCTOPOXKIEHHSI 5TOTO THIA NPEICTABJIECHbI
B mpepenax CpeauseMHOMOPCKOTO MeTasuIOreHHUecKoro mnosica (Ben-
rpusd, TpancuabBaHus), BOOGUle 3HAUHTEJBHO OoJee GEIHOrO0 MecTO-
POXACHHAMHU 30J0Ta. Bo3pacT MeCTOpPOKAEHHH B MOAABJSIOIMEM GOJb-
UIHHCTBE CJIyYaeB. BEDXHETPETHYHDLI, B eNHHHUHBIX  C/ydasiX, MOMXKeT
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GBITb, HHJKHETPETHUHBI] MM BepXHeMe3030lickull. bosee apesnne me-
CTOPOXKJEHHA STOrO THIIA HEU3BECTHHI.

B GonbmMuCTBE CJIy4aeB 5TH MECTOPOKACHHS OOHAPYKUBAIOT $B-
HYIO IPOCTPAHCTBEHHYIO, BO3PACTHYIO M TIeHeTHYeCKYIO CBSI3b C HaseM-
HBIMH BYJKAHHYECKUMU TIOPOJAMH  NPEeUMYIIeCTBEHHO aHJIe3HTOBOro,
HECKOJIBKO pe’Ke — JIMIapUTOBOTO  cocTaBa. B HEKOTOPEIX  ciyuasx
yCTAHABJMBACTCA CBA3b C TPAaXHTaMH d jgaxke (oHOJIMTaMH (MecTo-
poxkaenne Kpunmis-Kpuk B mrate Kosnopamo). Bospacruas ceass c
BYJIKaHHUECKIMH IIOPOJaMH UETKO YCTaHABJHBAeTCss IO IepeceueHHio
PYGHBIMH JKHJIAaMHI JIABOBLIX IIOKPOBOB HJIH TOTOKOB M SIBHOMY Tiepe-
KPBITHIO DYZHBIX JKHJ BhILIEAEKAUMY OTOKaMy HJH NOKpoBamu. Ya-
cTo HabJIofaercsl NPOCTPAHCTBEHHOE TATOTEHHE DYAHBIX KW K Kep-
JlaM BYJKaHOB. B HEKOTOPBIX MeCTOPOKIEHHSX, MOMIMO 3((Py3uBHBIX
[IOPOJ, YCTaHaBJAHBAIOTCS OJH3NOBEPXHOCTHLIE HHTPY3HBHBIC — ITOPOJIbI
gauskoro cocraBa (Komcrox 8 CHIA). B penxux ciyuasx MuHepasu-
3allis 9TOTO THUNA TPOSIBJSIETCS BHEe BUIUMOH CBSI3H C KaKUMH-IHG0
MarMaTHYeCKUMU TOpPOJaMH.

B HEROTOPBIX MeCTOPOKAEHUSX ITOTO THNA IO INEPECEUEHH 30J10-
TOPYZHBIX KBApLEBBIX KHJ KBapl-aHTUMOHHTOBEIMH KMJIAMH MOKHO
npeanosarath, 4to OJH3NOBEPXHOCTHAf CypbMsHas MHHEpaJu3alus
ABJISeTCSI HeCKOJLKO GoJiee nosjHed. OpHaxo BIOJHE BEpPOSITHO, UTO
OTHOCHTE/IbHAsI BO3pPAaCTHAsT IMOCTIE0BATeNbHOCTL 3THX JIBYX THIOB
GIM3NOBEPXHOCTHRIX ~ MeCTODOXKAEHMI B PasHBIX MeTaJJOTeHHYeCKHX
POBHHIMSX He BIIOJHE OJHHAKOBA.

8 KoMnJjerkKc HHUH3KOTEMIEDATYPHBIX MECTOPOX-
JeHHH PTYTH, CYPbMB M MBUIBSKAa JOCTATOYHO IIHPOKO
npexncrasied B npenetax Coserckoro Coio3a, HO B TO BpeMsi Kak B
OJZHHX MeTAJIOreHHYeCKNX TPOBHHIMSX 3TH MECTOPOXK/eHHs Oeccrop-
HO OTHOCSITCS K TIO3JHHUM 3TANaM PAa3BUTUs MOJABHIKHBIX TOfCOB (BOc-
toyHas uactb CCCP, Kasaxcrau, Cpennsis Asusi), B IPYrHX MeTajllo-
TeHHYEeCKUX INPOBHHIMIX (3axKaBKasbe) OHM 3aBEPLIAIOT PaHHHE 3Tailbl
paspuTus. Buuumas cBA3b C MarMaTHYeCKHMH IODOJAMM y STHX Me-
CTOpOKTIEHUIi OTCYTCTBYET. Bospact MHHepaJM3alliu BapHCCKHii, Me30-
sofickuilt may Tperuunbii. Kanegonckue u teMm OGosee aoxemGpuiickue
MeCTOPOXK/EHHs 9TOrO THIA HEH3BECTHBI HH B CCCP, mu 3a py6exom.
st XapakTepuCcTHRKH ocoOeHHOCTell IPOCTPAHCTBEHHOrO pacrpesese-
HHSI MECTODOXKAEHHH 3TOr0 THIA CTOHT OTMETHTb, UTO B OJHHX Me-
tajsoreinyeckux mnpopuHimax (Kaekas, Cpennsas Asus) 5TH MecTo-
poxKJeHHsT 06PasyloT  CaMOCTOATENbHBIE  CTPYKTYDPHO-METa/lIoreHHye-
CKHE 30HHI, B APYFUX K€ NPOBHMHIHAX (BocuTquoe 3a6aPIKaJIvbe H Ap.)
OHH TIPOSIBJSIOTCS JIHIIb Kak 0oJiee MO3[HHI 3Tarl 5HAOTeHHON MHHepa-
JIHM3aIUN B CTPYKTYPHO-METAJJIONeHHYEeCKHX 30HaX JPYruX THIIOB.

DTOT KOMIUIEKC MECTOPOXKIEHMH BKJIIOYaeT BCe IPOMBIIJIEHHBIE
MECTOPOK/ICHHsT PTYTH I MOAABJSIONLYIO YaCTh NPOMBIIIIEHHEIX MecTO-
poxk[eHnii cypbMbl. B KayecTBe xapaKTepPHOR JeTajH MOXKHO OTMETHTb
NPHCYTCTBHE B HEKOTOPHIX CYPbMSIHBIX ~ MECTOPOKIEHHUSIX  TOHKOJHC-
NMepCHOr0 BOJb(GpPAMHTA, NPOMBIIIEHHAsT IEHHOCTb —KOTOPOro no::li
IpeIcTaBIgeTCsT HesicHOM. MecTopoxkjiennst MbllibsIKa, NpeacTaBJeHH
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pea/brapoM HJH aypHIHrMeHTOM, IOUTH JHIUEHb! [PAaKTHUCCKOro 3Ha-
UeHHS B CBASH ¢ KpaliHe HHYTOXKHBIMM 3amacamMy pyH, XOTsd HepeaKo
JIOCTATOUHO OOraThiX.

2. CpenHue 3tamnpl pasBuTHS

Bhillle yKashBaJoCh, YTO OCAAKOHAKOIJIEHHE TPeThero H Ioc/e/He-
ro pUTMa B Pa3BUTHH IOABMKHOTO TOSICA 3aMETHO OTJIHYAeTCs OT
OCaJKOHAKOIUIEHUsT [EPBOTO U BTOPOTO PHTMOB pe3KUM TIpeobajgani-
€M TePPUTeHHBIX (IMIIeBBIX (aluii ¢ BecbMa CYIIECTBEHHOH POJBIO
cpeay HHX IVIMHUMCTBIX CJjaHlleB. He MeHee, ecau He Gojice Pe3Ko pas-
HUTCH MArMaTU3M U SHJOreHHAasi MMHEpaJU3alHs CPeJHHX 3TalloB pas-
BUTHS NOABHIKHBIX TMOSICOB. B paHHue 3Tanbl HabmiogaloTes NpeHMylle-
CTBEHHO OCHOBHBIE H yJbLTPAOCHOBHBIC HHTPY3HM H TaKHe T'DaHMTOHJBL
(KHC/IBle HATPOBbIE ¥ IOBHIIEHHOH INEJIOUHOCTH KaJueBbie), KOTOpHE,
[0 BCEM JAHHBLIM, SABJSIIOTCS MPOH3BOAHBIMH OCHOBHEIX MarM, B Cpej-
HHe 3Tanbl Pas3BUTHSI Pe3Ko MpeolJafaloT HOPMaJibHble I'DaHMTOM/IHBIE
Marmbl, He OGHAPYKHBAIOIHE KaKHX-JH00 IPHU3HAKOB TeHEeTHUECKOH
. CBSI3M C OCHOBHO{I marmofi. XapakTepHblll [/ PaHHUX 3TaloOB pasBH-
THSI KOMIUIEKC MEeTaJsJsioB, TpE/ACTaBJACHHBIN IJIATHHON, XPOMOM, THTa-
HOM, 2KeJe30M, HUKeJeM, MeAblo, IIMHKOM, CBHHLOM, OapueM, B cpell-
HHMe STambl Pa3BKTHSI IIOYTH IOJHOCTBIO HCYE34aeT M CMeHseTcsl HHBIM
KOMIJIEKCOM, KpafiHe ciafo mpeAcTaB/eHHLIM B padHHe 3Talbl PasBH-
THS Y BKJIOYAIOMHM OJIOBO, BOoJndpaM, MoJuOAeH K 30j0TO. Takas
pesKasi CMeHa KOMIUIeKCa MeTaJuloB B CPeHHe 3Tanbl PA3BUTHS JIMII-
Hull pas MOATBEpPKAaeT CaMOCTOATEeJbHOCTb I'DAHATOMJIHBIX Marm 3TO-
TO Nepuoja M OTCYTCTBHE TEHETHUECKON CBA3H MX C OCHOBHOI MarMmoil.
dujoredHas MHHepaJH3alyss CPeJHUX STaloB CBsI3aHa Kak ¢ KpyI-
HBIME OGATOJNUTOBEIMH HHTPY3HAMH, TaK H C MaJblMH  TPEIIHHHBIMU
HHTPY3UAMH, JUG0 H0GATOMHTOBRIME, J100 NOCJAe6ATONUTOBLIMH.

9. KoMnaekc fo6aToOJUTOBBX AalKOBHX HHTPY-
3uifl. DB HEKOTOPBIX METAJIOTeHHUECKHX IPOBMHIMAX C PasioOMaMy,
NpeIecTBYIOMUMH TPeThell KPYMHOH CKJIaquaToCTH, CBA3aHLI NMPOTH-
JKEHHble CBUTHI FAeK, WHOrAAa C TOJAYHHCHHBIM Da3BHTHEM HITOKOB MH-
TPY3UBHBLIX MOPOJL, CONPOBOMKNAIONIMXCS 30A0TOH MuHepanuszauued. Mu-
TPY3UBHbIE TIOPOABI IO CBOEMY IIEPBHYHOMY COCTaBY IIPEACTaBJieHEI
KBAPIEBLIMH JMOPUTAMH, AHOPHT-NIOPQHPHTAMH, TPAHOXHOPUT-TOPHHU-
pamu, rpaHuT-nopdEpaMH M JAp., HO B CB3H C MHTGHCHBHBIMH THAPO-
TePMAJbHBIMA H3MEHEeHHsAIMH OOBIMHO TNpeBpallleHBl B IOPOMBI THIA
KBapIEBLIX anbOUT-nopdupoB uin Oepesuros. OTaenbHbIC CBATH JlaeK
NPOTSTHBAIOTCH HA PACCTOSHHM JECATKOB KIJIOMETPOB, HO, B CBOIO
ouepesib, TPYNNHPYIOTCA B elie OoJjiee NPOTSKEHHbIE IOJIOCHL JJINHOM
HHOTAA B COTHH KHWJIOMETPOB C HEKOTOPHIMH TepephiBaMH. IIpoTamxen-
HOCTL OT/AEJbHBIX JaeK H3MepseTcsi COTHAMH MeTPOB H KHJOMeTpaMn
[IPH TIOMOIIH OT HECKOJBKHX METPOB JO HECKOJbKHX NECSATKOB METPOB.
JlafiKn ¥ IITOKM 3TOrO KOMILIEKCA sBJSIIOTCS OTUETIHBO Qosiee paH-

HUMH, 4eM KpyIiHbie 0aToOMUTLl KaJaueBbIX I'PAHHUTOHAOB, W B KOHTAKTO-.

BOIl 30HE TIOCJEeNHHX TIOABEPralTCsa OpOr'0OBHKOBAHUIO.
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30JI0TOPY/iHBIE MECTODOIKJAEHHS, CBSI3aHHLIE C STHMH MaJIbIMH HH-
TPYSHSMH, IIpeJCTaB/ieHbl KBAPUEBBIMH JKHJIAMH H IIPOKHIKAMH, JO-
KAJIH3YIOIMMHKCA B CaMuX JafkaX WM HHOTAA BOo BMEINAOMIUX HX
nopofax. Omy JalOT JIECTHHYHBIE IKHJIBL, HENPABHILHYIO CETh MEJIKHX
IIPOKUIKOB, OTJe/bHble HelpaBUJbHbBIE I'He3fa, 6ojee HJIH MeEHee Bbi-
JAepKaHHBIE KBApLEBBLIC ZKHJIBI, HAYIIHE B CepeduHe HAliKu WId 10 ee
saJnbangam.

Kommiexe pymneix MUHEDANOB HPEACTABJEH B OJHUX CJyyasx CBO-
GOIHBIM 30JI0TOM,  ILIEEJHTOM, APCEeHONIIMPHUTOM, MHPHTOM U B GoJjee
MO3AHKMX TeHepaluusX -— aHTHMOHuTOM. Illeesur, apceHOmMpPHT U aHTH-
MOHHT B HEKOTODBIX CJyuasfX NpPEeNCTaBJSIOT OlNpeleeHHBIH IPOMBILL-
JeHHBIH HHTepec. B JApyrux ciysaax KoMmmiekc PYAHBIX MHHEPAJOB
peICTaBJIeH JIHIIb CBOOOJHBIM 30J0TOM WU nuputoM. B apeBuux (po-
KeMODHICKHX) MECTOPOXKACHHSIX 3TOro THIA NUpUTH3AlLHS HHOTAA
OXBAThIBACT 3HAUHTEJbHBIE IUIOIANM BMEIIAIOIUX NOPOA. B KOHTaK-
TOBOH 30HE KPYNIHBIX I'DAHHTHBIX GATONHTOB PYIHBIE H KUJbHBIE MIH-
HEpaJbl 3THX MECTODOXKAECHHH HCNBITHIBAIOT KOHTAKTOBHI _MeTaMmop-
EpHsM. B kBaple pasBHBaIOTCSI HTOJOUKH AKTHHOJIHTA, B KHJBHHIX Kap-
OOHATaX — pasJHUHble CHIHKATHBIE MHHePAJbl, HUPHUT 3aMEIHaeTcs Io-
CJIE[OBATENbHO NHPPOTHHOM, MATHETHTOM M IpPH HauboJee CHIbHOM
MeTaMop(u3Me — JKeJEe3UCTBIMH  CHJIMKATaMHU; 30JI0TO, TIOBHIUMOMY,
BOSFOHAETCA H DACCEHBAETCs B Macce BMEIAION{UX NOpPO/.

UMECTOpO}K,ZLEHI/IHU 3TOr0 THIIA M3BECTHBI B IIPOTEPO3OICKHX, Maseo-
30MCKHX M ME3030HCKHX IOABHXKHBIX IOfiCaX, IIPHYEM BO BCeX CJIy-
Jasix OHM MMEIOT KPYIHOE NPOMBLIMJIEHHOe 3HAueHHe. DTO TOBOPHT 0f
YCTOMYHBOCTH [AHHOI'O THNA 30JI0TOH MMHEpaJH3alWH BO BPEMEHH H
O BbIIEPKAHHOCTH €ro Ha ruayOuHy, IPH OYeHb PA3IHUHBIX TJIYGHHAX
3pO3HOHHOTO cpesa. [lis GoJiee 3HAUMTENBHBIX NIYGHH, MOBHAMMOMY,
OoJiee XapakTepHa 30/I0TO-IIMPUTOBAS Py[HAs accOLHAIUsI.

10. KoMmnmyieke yMepeHHO KHCJBX TPAHUTOHU OB,
fIPENCTaBJICHHBIX I'DAHONMOPUTAMH H HOPMAaJAbHBIMH (GHOTHTOBO-POrOBO-
OGMaHKOBBHIMH M OHOTHTOBBLIMH) TDAHHTAMH, OTBEUaeT GoJee PaHHUM
HHTPYSHBHBIM (pasaM KDYMHBEIX GaTOJNHTOBBIX MHTPY3HII, 3aBepINAIONIIX
TPETHH DUTM OCaJIKOHAKOIJIEHHs] H CBSI3aHHBIX C KPYHHON CK/Iagyaro-
CTbIO, OCylIAION[edl TeOCHHKIHHAJbL d OKOHYATEJIbHO NpeBpallaloiiei
ee B CKJIAqyYathli 1osic. B HEKOTOPHIX MeTa/VIOreHHYECKHX NPOBHHIHSIX
IpAHOJHOPUTEl ¥ HOPMAJbHBIE T'PAHHTHL OTBEYAIOT OLHOI H TOH IKe HH-
TPYSUBHGI (pase U CBA3AHLI B3aHMHLIMH NepexofaMu. B apyrux mnpo-
BHHIHSAX OHH SIBJISIOTCS He BIIOJIHE OJHOBPEMEHHBIMH H TPaHOJMODH-
THI — BCETJa HECKOJBKO GoJiee paHHEMH. OMHAKO SHIOrEHHAS MHHe-
paiqusanus, CBi3aHHasi ¢ TeMHM M JPYFUMH, a TakK:Ke TEKTOHHUECKas
00CTaHOBKA HX MPOSIBJIEHHS SIBJISIIOTCS HACTOJNBKO CXOIHBIMH, UTO AarKe
IPU HEKOTOPOH HX PasHOBPEMEHHOCTH WENeCO06pasHO ofbeIuHeHHe
3THX MNOPOJ B OJAWH HMHTPY3UBHBIH KOMILIeKc. UTo KacaeTcsi HeCKOJBbKO
GoJjiee TO3AHMX KHC/IBIX M YJIBTPAKHC/BIX KajJHEBHIX T'PAHUTOB, TO XOTS
OHH M TIPEJCTABJAIOT HEPEIKO PasBHTHE TOrO Ke HHTPY3UBHOrO Ipo-
Leccd, HO 4aCTO CBSI3AHLI C HHLIMH TEKTOHWYECKHMH HampsiKeHUsMH H
XapaKTepH3yloTcs pe3KO OTJIMYHON 3HIOreHHOH MHHepaJjusauupeil, B
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CBSI3H C dYeM OHI BbIACISIIOTCS HAMH B CaMOCTOSITe/IbHBL HHTDYBI/IBHin;T
KOMILJIEKC. s :

['paHOAMOPHTE 1 HOPMa/bHbe TPAHHTHl DAHHHX HHTPYSHBHHIX (a3
3TOro mepuofa Hambojee OJH3KO CBA3AHBI C NpOIECCAMH CKJIafguaToO-
CTH U TPOSBAAIOTCS JHOO B HENOCPeJCTBEHHOHU
crplo, JHGO Besen 3a Hefl. Yame onu 06pasyloT KpynHble, a MHOLAZ
BecbMa KpYNHBIC HITPY3HH GaTOJMTOBOrO THIA, IUIOHIaAb KOTOPHIX BO
MHOTHX CJHY4asX H3MepsieTCsl COTHAMH M THICAUAMH KBaJpATHBIX KH-
JOMeTpoB. MHorza oHu o0pasyioT 3HauuTeqbHO Gosee MeJKHE MHTPY-
3UBHBIE Teja THIIA UITOKOB, HO TOCJeIHHe BO MHOTHX CJIydasix, MOBH-
JHMOMY, SBJSIOTCS JHIIb OTHPLICKAMH OGAaTONMTOB.

Munepasusanus, CBS3aHHas C KOMIUIEKCOM — yMEPCHHO — KHCJBIX
I'DAHUTOMIOB CPEJHHX 3TaloB pPa3BUTHS, IIPeJICTaB/ICHa B OCHOBHOM
3CJI0TOM, MOJIIOLEHOM, BOJb(paMoM (IeeJHTOM), HHOrga TaKxe
MBIIILSIKOM, MEJbIO, I[HHKOM, CBHHIOM H [p., OZHAKO MECTODOXKACHHUS
HEHKA M CBHHIIA OTHOCATCA CIOfa He BCerJa JocToBepHO. MecTopox-
NEeHHsT TOFO KOMILIEKCA pPe3Ko pasfesioTcsi Ha JiBe IPYMNbL CKapHO-
Bble MECTOPOKIGHHS H IKHJIbHBIE MecToporkiennsi. CKapHOBBIE MeCTO-
POXKJEHUSI BO3HHKAIOT B CBSA3H C yMEPEHHO KHCJbIMHI IDAHHTOMIAMH B
ycJIoBHsIX KapGoHAaTHOH cpebl M 00pasyiorT NOCTATOUHO KPYIHBIE CKO-
[UIeHHsT CKapHOBO-IIEEJHTOBBIX, HECKOIBKO Dexe -—— CKapHOBO-MOJIHG/e-
HOBBIX pyi. TaxoBbl CKapHOBble Mecropoxkienus Cpenmeil Asum, Mo-
JH6IeH0-Bob(ppamoBbie MecTopoxaenus Cesepnoro KaBkasa u Hexo-
tophie Apyrue. MHorja B MOAOGHBIX MECTOPOXKJIEHHSX HPHCYTCTBYIOT
B BHJE NPHMECH 0J0BO, 30J10TO HJIH MbIUIbSK; B HEKOTOPHIX cJydasx
OHM JOCTHTAIOT HEBHICOKHMX IPOMBIIJIEHHbIX 3HaueHudl. Takum obpa-
30M, KOMIIEKC TIOJIe3HbIX HCKOMAaeMblX B 3THX MECTOPOXKAEHHSIX Mpel-
cTapleH MeTa/ulaMH, THIHUYHBIME JJIS1 CaMOCTOSITEIbHBIX ~TIPAHHTOUN-
HBIX MArM CPeJHHX STAamoB PasBUTHA MOABIKHBIX NOsCOB. st 9THX
MeCTODOIKAEHHE He XapaKTepPHO CKOJbKO-HUOYAb BBICOKOE COAep2KaHue
MarHeTuTa, MefH, KoGajbTa, ¥ H3BeCTHble HEMHOTOYHMCJEHHBE CJAydyan
OTHECEHHS] K 3TOMY KOMIUIEKCY MAarHeTHTOBBEIX, MEAHBIX HJIH KOGaib-
TOBBIX KOHTAKTOBO-METACOMATHUECKHX MECTOPOKJeHHil B GOJBINMHCTBE
CJIyuaeB, BEPOATHO, SIBJISIIOTCS omIu6KOil: B JEHCTBUTENBHOCTH 3TH
MECTOPOJK/eHHS CBi3aHBl C raGGpO-IJIArHOrPaHATHHIME H rabdpo-rpa-
HOCHEHHTOBLIMH HHTPY3HUBHBIMH KOMILIEKCAMHM pAHHHX 3TaloB pas-
BUTHS.

Cpefl KHJBHBIX MECTODOXKJEHHIl 3TOro KOMIVIeKca HanGosblree
IPAKTHYECKOe 3HAYEHMEe HMeEIOT 30JI0TOPYAHBIE MECTOPOKICHHS, HHOT-
jJa cojepiamie B TOZUMHEHHOM KOJIMYECTBEe MbIUIbSK (@pCeHOmupur)
win BoJbhpaM (meenut). K yHCIy TAKMX MECTOPOXKAEHUH MOryT GBITSH
OTHeCeHB! 30JI0TOPYAHBIE XHJbl KouKapckoro MeCTODOXKIEHHsi Ha
Ypane u pan apyrux. CpaBHHTeJbHO HeGOJIbIIOE NPAKTHYECKOE 3Haue-
HHEe HMEIOT MHOrAa XKHJIbHBlE MECTODOXACHHS APYTHX METaJIOB — MO-

JINGIeHOBBIe, BOJb()paMOBEle (weenuToBhe), Mexnuble (Dasu-Ayib-
ckuil paiion LlemrpanbHoro Kasaxcrana) u Jp.
I'e0JIOrHUeCKHH BO3PACT 3HAOreHHOH MHMHEpPasH3alldd  3TOro KOM-

IJIeKCa OYEeHb DPAasJHYHBI — OT JTOKeMOPHHCKOTO JI0 BepxHeMe3030ii-
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ckoro. CKapHOBbic MECTOPOXIEHHSI LIeeIUTA H MOJMOLCHA  H3BeCTHEHI
NPEHMYUIECTBEHHO B CBSI3H C BAPHCCKHMH H BepPXHEMe3030HCKHMIl
{PAHUTOMAULIME HHTPYSHSIMH H OTCYTCTBYIOT B CBSI3u C 0oOJiee ApeBHH-
MH HHTPY3HsMH. POJb 30JI0TOPYAHEIX MECTOPOXKAEHHI, HaoGopoT, 3a-
METHO BhIIe B Oojiee JpEBHHX, MOKEMODHHCKHX MHTPY3HBHBIX KOM-
IJIEKCAX H CHHXKAETCs B CBSA3H C HHTPY3UBHBIMU KOMILIeKcaMH OoJee
MOJIOZOIO BO3pacTa, KOr[a IIepBeHCTBYIOLLAsd pPOJib B 30JI0TOH MHHepa-
JH3ALHUH TEPEXOANT K Pa3HOOOPasHBIM MAJBIM HHTPY3HSM.

1. KomMnaeke KHCJHBX MU yJAbTPAKHCJIBX FpaHu-
TOB CPEJHHX 3TANOB DPA3BUTHS NOJBHKHBIX IOSCOB NPOSBJSAETCH HJIH
HEIIOCPE/ICTBEHHO, BCJAEL 34 KOMIJIEKCOM YMEpPEeHHO KHCJBIX TPaHHTOM-
JIOB, HJIA yYepe3 CPABHHMTEJILHO He3HAUUTEJIbHBIH HMHTEPBaJ BpeMeHH,
HO HHOTJA YK€ B CBfI3H C TEKTOHMYECKHMH HAMNPSIKEHHSIMH APYroro
Xapaktepa. B HEKOTOPHIX MeTa/UIOTEHHYECKHX NPOBMHIUMSAX COBEpIIEH-
HO YeTKO YCTaH4BJIUBARTCS, 4YTO GATOJMTHl KHCIABIX M YJbTPAKHC/BIX
rPaHUTOB BO3HUKAIOT B CBf3H C Pa3sBHTHEM 30H CMSTHS, CEKYLIHX y¥Ke
c(hOPMHPOBAHHYIO CKAAAUATYIO CTPYKTYPY. B ORHHX ciiyuasx 3TH 30HHI
CMSATHS - SIBJISIIOTCS. CPABHUTEJNBHO KPYTHIMH, B JPYFHX — JOCTaTOUYHO
mojoruMu  (256—30°), mpexncrasasii coGoH B Toc/aenHeM cayyae TH-
MHUHble HAJBUTOBLIE 30HHL.

[IponuxHoBeHHe TPAHUTOB BIOJb NOZOGHBIX 30H CMATHS, HMEIOLIUX
B HEKOTODBIX CJIydYasX JOCTATOUHO GOJBIIYIO IIHPHHY, OBJerdaer BO3-
HUKHOBEHHE B KOHTAKTaX MHTPY3HH 30H HHBEKUMOHHBLIX THEHCOB, OOBIY-
HO CONPOBOXKAAIOIIKXCS HIHPOKO MPOSIBJAEHHBIMH NPOLECCAMH TPaHHTH-
sauuMd BMeWlaloWMX nopod. HalmozeHus mnokaswBalOT, YTO NOABHXK-
KH BHOJIb 3THX 30H CMSITHS Ha NIPOTS’KEHHH 3HAYUTEJLHOTO HHTEpBaJa
BPEMEHH DasBaJIMJINCL OJHOBPEMEHHO M NapajuieJbHO ¢ HPOHHKHOBE-
HHEM TpaHuTHOH MarMbl. OCoOeHHO XapaKTepHB MNPOIECCH MarMaTu-
3aIMH M TPAHMTH3AIUK BMEUIAIOMHX NOPOX JJIs APEBHHX, JOKeMGpui-
CKMX HHTPY3HY, HO HEepeAKO OHM YCTAHAB/JIHMBAIOTCS W ]S 3HAUYHTEJb-
HO Gojiee MOJIOJABIX TPAHUTHBIX HHTPY3uil Bapucckoro (MypsHHCKO-
Anabamickuil MHTPY3HB Ha Ypaje) ¥ Me3030HCKOro (KHCJBe TPaHHT-
nele HHTpY3nu Boctounoro 3abaiikaibsa) Bospacra. MMeHHO and 3TOTO
KOMIIIEKCA - I'DAHMTOB IIPOLECCHI METACOMATHUECKOH TIPaHHTH3aLUH
BMEIIAIOIHUX NOPOJ SBJAIOTCA HanboJee XapaKTepHbIMH.

[lpocTpancTBenHOe pacnpeneneHHe KHCJABIX TPAHMTHBIX HMHTPY3HH
B METaJJIOTeHHYECKHX MPOBMHIMAX [OAUHHEHO B OOMIeM TOMY XKe.
IJTaHy, 4TO H paclpejiesienHe MHTPY3Hil YMepPEeHHO KHCJBIX FPaHHTOHMOB,
HO, GJlarofiapsi cBoell CBfI3W C 30HAMH CMSITHs, OHH HHOMJA AalOT 3Ha-
YNTEJBbHO OoJlee UETKO BBIPAXKEHHBIE CTPYKTypHBle 30HH (Bocrounoe
3abafikanse).

_OTOT KOMILIEKC TOPOJ MPEACTaB/IeH GHOTHTOBBIMH, AJSICKHTOBBIMH,
JIe[IKOKDAaTOBLIMH,  AIUVIHTOBHIHBIMH,  IETMATOMAHBLIMM  TPAHMTAMH,
OOBIYHO TIPH 3HAYUTEJBHOM DasBUTHH AILIATOB M NErMaTUTOB, B OTJIH-
YHe OT KOMILJIEKCAa YMEPEHHO KHCJEBIX TIPaHMTOMAOB, Ppa3BHTHe JaM-'
NpouPOBEIX JaeK HE XapaKTepHO. AmNHKajJbHBE YaCTH IPaHHTHBIX'

Ky1oJ0B HEepeaxko NoABeprarTcs IIUPOKHM  IIponeccam rpeﬁse}m-
3anuu. _— . S
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B ¢BSISH ¢ THM WUHTPY3UBHBIM KOMIUIEKCOM MOKHO pas/inyarb J(Ba
IVIaBHEHIINX THIIa MECTOPOXKIEHHUH: NerMaTHTOB Y. BBICOKOTEMIEepaTyp-
HBIX THAPOTEPMAasbHBIX MECTOPOXKACHHH MPEMMYyLIECTBEHHO DEIKHX Me-
TasuioB. [lerMaTUTHl KHCABIX KaJHeBbIX I'DAHHTOB NPEACTABJSIOT XOPO-
110 HM3BECTHBIl KOMILIEKC MeCTOpPOXKICHHU.
UCTOUHHKOM NOJIyueHus OepWwIinsl ¥ JIUTHs, MYCKOBHTA, KepaMHUYECKOIO
CBIPbS, HEKOTOPBIX JAPAroLEeHHBIX M TOJyJAParolCHHBIX KaMHeH (u3yM-
pYI, aKBaMapHH, TONas, TYpMaJ/hH), OTYACTH TaHTala, HHOOHS, O0JIO-
Ba. IlerMaTHTBl KHCJIBIX KaJjleBBIX TPAHHTOB II0JIb3YIOTCH HOCTATOYHO
LINPOKWM pPACTpOCTpaHEHHEeM B CBA3H C TPaHUTAMH CaMOrO pas/uy-
HOro' BO3pacra — OT HHXKHeapxelicKux 1o BepXueMesosoiickux. [lerma-
TUTBl JOKeMGpPHICKOro BO3pacTa SBJSIOTCS OCHOBHBIM HCTOUHHKOM Ge-
Joil caioasl M KepaMHueckoro cwipbsi. Ilporeposolickue HEerMaTHTH
HMEIOT IIPOMBIIJIEHHOE 3HAUEHHe I[JIaBHbIM 00pasoM Kak IePBOMCTOY-
HUK HOHTAHUA OJIOBSHHBIX pocchiliedl (0Koa10 7% MEIPOBBIX PecypcoB).
B orHomrennn OepuJIIMs, JUTHS, CAMOIBETOB HMEIOT IIPOMBIHIJIEHHOE
3HaueHHe IMEerMaTHThHl CaMOro pasHoOOpasHOro BO3pacra.

BeicokoTeMIIepaTypHble THIPOTePMAa/bHblE MECTOPOXKACHHS 3TOTO
KOMIJIEKCA OXBATHIBAIOT MECTOPOKJAEHHS 0JI0Ba, BOJL(paMa, OTYACTH
moJiu6aena, BucmyTta, (ropa (Qmoopura). IlepeuHc/ieHHble MeTasJbl
JAI0T KaK CaMOCTOSITebHBIE MECTOPOXKJIeHUs], TaK M KOMIWICKCHBIE, B
KOTOPBIX BOJb(MPaM HEPEJKO COYETAETCsl B OMHHX CJIyuasx ¢ OJIOBOM,
B APYruX — ¢ MojnOmeHoM u BHcMyToM. CodeTaHme 0/0Ba € MOJHUG-
JeHOM SIBJACTCSl 3HAuMTeJbHO Gojlee peakuM. B MeTa/JIOFeHHUECKUX
MPOBHHIMSIX C OYEHb LIHPOKUM DAa3BHTHEM KOMIIEKCAa KHCJIBIX Kajue-
BLIX' TPaHUTOHAOB HMeercsi OOBIMHO- OJOBSHHAS WM  OJIOBSIHHO-
BOJIb()paMOBast MHUHepaJdu3alys, B NPOBHHUHAX C MEHBIINM pas-
BUTHEM STHX T'DAaHUTOB —— BOJb(pPaMOBas MWIH MOJHOIEHOBO-BOML(Pa-
MoBas. : :

Bregpenie MHTPY3HH KaJHeBbIX PAHUTOB OTHOCHTCSI K 3aBepiiaio-
XapaKkTepu3syo--

1II[eMy MOMEHTY ' OCaJIKOHAKOIUIEHUsI TPETHEro pHTMA,
IeMycsi TPEUMYIIECTBEHHO TEPPUTEHHBIMH TOJILAMH € OGOJBIHUM KO-

ANUECTBOM CPeAd HUX TVIHHHCTBIX CJAHUEB, NMO3TOMY OHH H SBJSIOTCS

nanbosee OOBIYHBIMM, Haubosee XapaKTCPHLIMH BMEILAIOLIUMH IIOpO-

JAaMH MHTPY3uil KHCJBIX KalHEeBbIX IPAHHTOB W' CONPOBOXKIAIOIIEH HX

pEJIKOMETaJIbHOIjI“ MUuHeDaJu3allui. D10 0OCTOSITEABCTBO HHOTAA CJay-

JKUT TIOBOOAOM K TOMY, YTOOR paccMarpuBaTthk OJIOBSHHYIO MHUHepaJIH-
330U KaK pe3y/abTaTr aCCUMUISIHH rpaHuTaMu 0OMBININUX Mace TJU--

mucTbix caannes (A. T1. Hukosbckui), X 4yeMy HET AOCTATOUHBIX OC-

HoBanuil. B Tex -cjayyasix, Korja HakoOIlJleHHe TepPPUTeHHBIX TOJII Obl--

BaeT HeJOCTaTOYHO MOMIHBIM, KHCJIBIE
BOXKgamwigasd - HUX pe}lKOMeTaJIbHaH

KaJueBble T'PAHUTBI M COIIPO-
MHUHepanausalusad pasMellanTca

uHorjga B mopoaax Gojiee paHHEro CTPYKTYPHOTO sIpyca, HEPEIKO mpei-

nopogamMi. B 3THX ciydasix pejkoMe-
Tak. ¥ BOJb(pamoBas

CTaBJICHHOTO Kap6OHaTHbIMI/I'
TaJlbHasl MHHepaJu3anus KakK OJIOBAHHA,

npeicTaBjieHa HHbIMH MU HEPAJOTHIECKHMHU (paHI/IF{MI/I—CKapHOOGDaB--

HBIMH 3aJIeZKaMH B Kap6OHaTHbIX fopojax, 4acTto COBEPILUCHHO He CBf-
3aHHBIMH C KOHTaKTaMH HHTPY3UBHBIX TeJ.
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M3 apyrix MerasoB dallie B MeCTOPOMACHHAX PCAKHX MCTa//IoB
BCTPEUAeTCsl MbliibsiK (apcexonupur). [lpuMech cyJb(HIOB  Memu,
IMHKa J1 CBHHUA XOTsl HHOTJAA M. BCTpewaercsi, HO B OOIIEM He Xapak-
tepHa. C CyIIeCTBEHHBIM COZEPIKAHHEM STHX CYJIb(GUIOB OJOBSHHBIE
MECTOPOXKJACHUA OTHOCATCH yiKe K CyNb(DHIHO-KACCHUTEPHUTOROH (dopMa-
UHH H ABJSIOTCS GOJed MO3AHHMH, GYAyuYH CBSI3aHLI C MaJbIMH HHTPY-
3USMH HEDEJKO MEHee KIHCJIOro cocraBd. 3aMeTHAasl NPHMech OOBIYHEBLX
cynbhUIOB BCTpEuaeTcs B HEKOTOPHIX JOCTATOUHO KPYMHBIX BOJbGPa-
MOBBIX MeCTOpOXKIeHHsix Bocrouworo 3aGaiixanssa. [lo asanornu c
cyabduaHo-KaccuteputoBoit  (opmaimeir A, JI. Ilermor  BwlcKasan
PENNOJIOKEHHEe - O CYIIECTBOBAHHH CYJIb(QHIHO-BOAL(PaAMUTOBOH (op-
Malll, HECKObKO GoJiee MO3AHel, 4eM KBapleBo-Bo/b(PaMUTOBAS, U
CBSI3AHHOM C MeHee KHCJBIMH rpaHuTtonnamu. I[ToclemHee o6CTOSTENB-
CTBO KaK pa3 XapaKTepHO MJIST HEKOTODPBIX MEeCTOPOKIeHHUit BocTOUHOro
Sa6aﬁximbﬂ‘. OTOT OYeHb BaKHBIH M HHTEPECHBI BONPOC HYXKIAACTCS B
JaJIbHellleM H3yueHHH,

B mecTOpoxkIeHHsIX KBapIEBO-KACCHTEPUTOBON H KBapLEBO-BOJIb-
(ppamuTOBOIl (hopManuil apCEHONMPHT MHOTAA MOCTHUTAeT 3HAYHTEJBHBIX
KOHUEHTPAUHNi, cyaAbduAbl MeIu, HHHKA W CBHHUA B INOJaBJIAIONIeM
GONbIIMHCTBE CJAydYaep He HMMEIOT NPOMBIILIEHHOTO 3HadeHus. - Takoe
KOMIJIEKCHOe MeRHO-OJIOBSIHHOe MecTopo:KjaeHue, kak Kopuyoa B AH-
TJIHH, OTKyZAa OblIo JOOBITO OKOJMO 1 MJIH. T MemH, KaK CIpaBemHBO
ykaspiBasr C. C. CmupHOB, siBisiercst 6YKBAJbHO YHHKAJBHBIM HCKJIIO-
vyenrneM. MouubaeHUT W BUCMYT ABJSIOTCA JOBOJBHO OOBIUHON — NIpH-
MECbI0 B OJIOBSIHHBIX M OCO0EHHO BOJL(PAMOBHEIX MECTOPOKICHHUSX,
npu4eM MOJMOAEHUT HEPEJKO HAXOIUTCsS B HPOMBIIJIEHHOM COepIKa-
HHH B KOMIJIEKCHBIX MECTOPOIKIEHHAX MOJHGIEHO-BOALMPAMOBLEIX PYIIL.
B nenoM mecropoxzeHus MOJMMOeHA JJisT TOTO KOMIUIEKCA 3HAUH-
TeJbHO MeHee XapaKTePHBbl, UeM MECTOPOKIEHHSI OJIOBA H BoJb(gpama.

Da0opUT SIBASICTCS BECbMa OOBUHBIM  KHJABHEIM MHHEPAJIOM BO
MHOTHX  D€IKOMETAJNEHBIX BBICOKOTEMIEPATYPHBIX  MECTOPOIKAEHHSIX
TOTO KOMIIEKCA, OCOGEHHO OJIOBSIHHBIX M BOJB(PAMOBHX, OAHAKO
JMIIb CPABHUTEJIBHO PENKO OH JaeT INPOMBIIIEHHBIE KOHUEHTpALHH.
M3BecTHO oueHb HEMHOTO BBICOKOTEMIIEPATYPHBIX (JIIOOPUTOBBIX Me-
CTOPOXKJIEHHIT 3TOT0 KOMILIEKCA, MMEIOIIHX IPOMBIIIJIEHHOe 3HaueHHe.

3. Mo3nHue aranbl pasBUTHS

KpynHast ¢K1agyaTocTh, C KOTOPOH - cBA3aunl OaTOJIHTOBLIE KOM-
IVIEKCHl YMEPEHHO KMCJLIX TPAHUTOMAOB M KHCJIBIX H YJABTPAKHCIBIX
KaJWeBHIX TPAHHTOB, 3aBEpHIAeT OCAAKOHAKONMICHHE . TPeTbero PHTMA,
OKOHUATEhHO OCYLIAeT TeOCHHKJMHAJbL W IpeBpalllaeT ee B ckJaxya:
THHA mosic. B mpejpeniax mociefHero OCajKoOHAKONJIeHHe CHJBHO COKpa-
aercsl, a HHOTA M BoBce mpekpauiaerca. Mopckue dauum npakruue:
CKH OTCYTCTBYIOT, €CJIH HEe CYMT4Th BECbMa KPATKOBPEMEHHBIX M He-
3HAYHUTEJIbHBIX [0 IJIOMIAJH MOPCKHX HHIDECCHH B HEKOTOPHIX MeTaJ-
JIOTeHNYECKHX NMPOBHHUUAX. XapaKTePHO KOHTHHEHTaJbHOe W Ha3eMHO-
HDecHOBOJAHOE OCAAKOHAKONJEeHHe, HHOPJa C [AOCTATOYHO IIMPOKHM
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pasBHTHEM BYJKAHOIEHHBIX M yrieHochbix auuil. B orinume or By.-
. KAHH3MAa TEOCHHKJWHAJILHOTO TepUORa, B IO3JHHE 3Talbl Da3sBUTHSA
HMEIOTCSI B OCHOBHOM HaseMHble H3JHAHUS. DP(y3HBH IpeIcTaBJieHbl

HOPMAaJIbHBIMKE KHCJBLIMH H cpem{eﬁ OCHOBHOCTH IIOpOJAaMH THIIA JiHa-

PUTOB, AAIMTOB, MHOrJAa aHAe3uToB. B OGoJee MO3NHHE MEPUOIBI OC-
HOBHOCTH 5((y3UBOB B UeJOM YyBeauumpaercs. [lAsi HEKOTOPHIX Me-
TaJIJIOTEHAYECKUX NPOBHHIMHA  XapakrepHo o6pasoBanue MODIHBIX
TOJII, HA3eMHBIX 3((y3HBOB HENOCPEICTBEHHO IOC/Ae KPYNMHBIX 0arto-
JINTOBBIX HMHTPY3uH rpaHHTOMAOB. TOT (hakT, yTO 3TH JABOBble H3JUs-
HAsl HEPeOKo JIOXKATCsl IPAMO Ha 3POJHPOBAHHYIO TMOBEPXHOCTH T'pa-
HHTHBIX G4TONHTOB, TOBOPHT O TOM, UTO MeXIy NepHOjaMH HX o6pa-
30BAHHS HMEJ MeCTO JOCTaTOUHO TIVIyOOKHH pasMEIB.

Posp ckJaguaThIX JAHCAOKAIMH B TO3JHHE 3Tambl DasBUTHM, B
CBS3H C JOCTATOYHO CHJIBHOH KOHCOJMAalMel CKJaZyaToro Iosca,
pesko ymenbinaercs. HaoGopor, poab paspbiBHBIX JHCIOKALHil .Heus-
MEHHO yBeJnuuBaerTcsi. B cBs3um ¢ 3TMM OaTOJIUTOBBIE HHTPY3HH YCTY-
NaoT CBOE MECTO MaJbiM, TPEIHHHBIM HHTPY3HSIM, HEPEIKO 3aCTHIBalO-
MM B YCJOBHSX MaJBIX TVIyOHH HIH OJH3 NMOBEPXHOCTH.

BellecTBeHHbI COCTAB HMHTPY3UBHBIX TMOPOX H 2HAOTEHHOH MHHe-
paJ3alliy B OCHOBHOM HacJeyeTcs OT CPeIHHX 3TaloB PasBUTHS, NPH-
obperast B TO JKe BpPeMsi HEKOTOpbe JONOJHHTENbHBIE YepThl: TMpeolJa-
RAIOT HOpPMAJIbHBIE TPAHHTOHMAHBIE MAarMbl, OJHAKO, B IEJOM HECKOJbKO
MeHee KUCJBLIE, UeM COOTBETCTBYIONIME MarMbl CpPeJHUX 3TaloB pas-
putHs. HeGosbiiofi pasMep HHTDY3HMBHHIX TeJl M Hepenko masnasi riay-
fUHa HX 34acTHBaHUS OGYCJOB/MBAIOT IIHPOKOE PAa3BUTHE I'PAHUT-NOP-
(GupoBHIX CTPYKTyp. KuC/IBle IpaHUTHl H TPaHUT-NOPQUPHI BCTPEYAIOT-
€51 JOCTATOYHO 4acTo, Npeolb/afaioliuMH fIBJSIOTCA TOPOJBL THOA rpa-
HOMHOPHTOB, TPAHOIHOPUT-NOPGHPOB, JaMNpodUpOB, HEPENKH KBaple-
Bble JMOPHTHl M KBaplieBbie IHOPUT-NOP(HUPHTH, B HEKOTOPBIX MHTpY-
3UBHEIX KOMIIJIEKCAX BCTPEYaloTCsl IMOPOABI C OTYETJIMBBIMH OTKJIOHE-
HHSIMH B CTOPOHY CHEHHTOBOTO COCTaBa (IPAHOCHEHHTHI, CHEHHTO-AHO-
PHTHI), OUEHb PEIKO - ILEJIOUHbIe T'PAHHTEL H TIPaHUT-NOPQHUPHL

BenyuiiMi MeTa/JlaMH B 9HIOTGHHOH  MHHEpanu3alHd  HO3JHHX
3TANOB PA3BUTHsl SIBJAIOTCS 30J10TO, MOJMOJIEH H 0JI0BO (Cy/b(HAHO-
xaccurepuToBasi (opmanus). HemoHATHO ucuesHoBeHHE BOJIb(hpama,
CTOJb XapaKTepHOro MeTaJsia B MUHEDAJH3AlMH  CPEJHHX  3TAIoB.
Sror npobes Oyoer BOCHOJHEH, €CJAH NOATBEPAUTCS INPEANOJIONKeHHe
A. JI. lllersoBa o cylecTBOBaHHH CyJb(HIHO-BOIb(YPAMUTOBOH (op-
MAal{H, CBA3AHHON C MaJsibIM¥ HHTPY3HSIMH INO3JHHX ITalOB DPa3BUTHS.
Kak B cocraBe MHTPY3UBHLIX MOPOJ‘ OTMEUACTCsl NOSIBJEHHE OTKJIOHe-
HHH B CTOPOHY CHEHHTOB, TaK H B COCTaBe MHMHEpaTH3alHH OTMEuaercs
[OSIBJEHHe B HEKOTOPBEIX KOMIUIEKCAX TaKHX He XapaKTePHBIX IJs
CPeIHHX 3TaNOB PAa3BUTHST METaJJIOB, KaK CBHHel, WHHK, JKeJe3o,
MarHeTHT.

B mesoM MarMaTH3M H HJOreHHAs MUHePaJH3alus IO3JHHX 3Ta-
OB 1O CBOEMY BEIeCTBEHHOMY COCTaBY JOCTaTOUHO OJH3KM K -Mar-
MaTH3MY H SHAOr€HHOH MHHEpaJIH3allMH CPEJHHX 3TaloB DPAa3BUTHS, HO
TIPOSIBSIIOTCS B PESKO OTJIHYHOH TEKTOHHYECKOH 0GCTaHOBKe.

54

12. KomMmnaexc mnocaedaTOJdHTOBBX 30J0TOpPYI-
HBIX MECTOpPOXKJEHUH B CBA3HM C MaJblMd MHTPY3HAMH KBap-
{eBLIX JHOPHTOB, TPAHOJAMOPHTOB 1 HX TOP(HPOBHIX PA3HOCTEH 5B-
JSleTcsl BechMa XapakTepHBIM  fJf MHOTHX MeTaJIoreHHYecKHX Hpo-
puHLuil. VIHTpYSHBHEIE Teja STOrO KOMILIEKCA IIPEICTaBAfIOT _COGOMH
THIHYHBIE MaJble HHTPYSHH B HX CaMOCTOATeJNbHOM passutuu. IlpecG-
JAafalomUMK OpMaMH HHTPYSHBHBIX TeJ SIBJISIOTCS HeGOoJbIUHE MITO-
Ky, TpuGJwKaiompecs K Tpy0ooGpasybiM TeslaM, M IIHPOKO Pa3BHTHE
nafiku. PasMepn! HITOKOB HeBeJHKH: OOBLIUHO COTHH METPOB B IONeped-
aMKe, pexke camble Tepsble KujoMerphl IIITOKM B IlaHe HMEIOT I104-
TH KpyIible HAiM OBaJbHble OUepPTAHMfA, HHOrJA MAOBOJBLHO MNPHUXOTJIH-
Bple, C LEJBLIM PSIAOM BBICTYNOB W 3a/uBoB. KOHTaKTHl IITOKOB, KOTAA
uX yRaeTcs NPOCJENHTb B €CTeCTBEHHBIX OOHaXKeHWsiX HJIHM B TFOPHBIX
3bIpaGOTKaX, BePTHKaNbHbI MJIM MOYTH BEPTHKAJbHEL, YTO YKasblBaeT
#a Tpy6ooOpasHBI, a He KynoJaooOpasHblii Xapakrep IITOKOB. Jinnuu
dcTeueHUs B NOJOOHBIX INTOKAX, KOTJa HX yAaeTcss 3aMepHuTb IO pac-
MOMIOKEHNI0 KPUCTAJIOB POroBoil OOMaHKH, TakKxKe pacro/araiorcs
KPyTO, MOYTH BepTHKANbHO. OGBIUHO AMOPHTOBEIE MITOKH Pacrojaraior-
¢Sl TPYNMaMH, K KOTOPBIM IPHYPOUEHBl ¥ yYacTKH PAasBUTHSI 30JI0TOPYA-
HBIX KMJ. Pexe BCTpPeualoTcsl OTAJNbHBIE INTOKH.

Jlafiky BCTpeualoTcsl B COBMECTHOM DAa3BUTHH CO INTOKAMH  MJIK
Ge3 HHUX. Pasmepbl Jaek HEBEJMKH: METPBl IO MOIIHOCTH H JECATKH
WM COTHM MeTPOB IO TpocTHpaHmio. Pexe BeTpeualorca aafiku Gosee
3HauNTeJbHBIX pa3MepoB. OHH HMHOrJA TIPYNIUPYIOTCS B AOBOJBHO
MpPOTsZKeHHble CBHTHI, uyalle OOPasyloT Y3KO JIOKAJIH30BaHHBIE yYaCT-
KH, B KOTOPHIX OHH CHJIBHO CIyIIAlOTCA H KOTOPHIE TaKiKe XapakTepu-
3y10TCS PAa3BUTHEM 30JIOTOPYIHBIX IKHJL.

Terporpaduuecknil cocTaB NOPOA He Bcerga OblBaeT OAHHAKOB.
B OQHHX MeTaJJOTeHHYECKHX MPOBHMHIMSX, B 3TO HauboJee OOBIYHBII
c/yuai, Cpefd MOPOJ LITOKOB M JaeK XapakTepHbHIMH M IIHPOKO pas-
BUTEIMH $IBJSIIOTCSI POrOBOOOMAHKOBLIE KBaplEBble JHOPUTHI H AHOPHT-
gopduputel. OueHb PeJKO BCTPEUAIOTCS OCHOBHEIE PA3HOCTH THIA DO-
roBOOGMAHKOBBEIX rabG6po-AHOPHTOB, BO3HUKHOBEHHE KOTOPBIX, BEPOST-
HO, OOYCJIOBJIGHO IIPOLECCAMH AacCHMu/suuyd. VIHOrAa NPUCYTCTBYIOT H
Gosiee KHCJLIe Pa3HOCTH, Jalolive IIOCTENEHHBIe NEPEeXOJBl OT KBaplie-
BBIX JMOPHT-NOP(MHUPHTOB Yepe3 IPAHOAHOPHT-NOPMHPHE K IPaAHHT-TOP-
¢upam wmax KBapueBbIM nop¢upam. Jlamnpodupbl THIA creccapTHTOB
HepeaKo o6pasyloT NOCTEeNeHHbIC MepPexofbl K POrOBOOOMAHKOBBIM JIHO-
putaM H AuopuT-nopdupuram. Takoil cocTaB HHTPYSHBHBIX MOPOA OCO-
BeHHO XapaKTepeH MJIs KOMILIEKCOB, COMPOBOKIAIOMHXCS — 30JOTOH
sunepannsaiueff. JJsa TeX KOMILIEKCOB, B KOTOPEIX MHHEPaJIH3aLHs
HOCHT KOMILIEKCHBIH 30/I0TO-MOJIMGACHOBEI XapakTep, Hanbojee OObIY-
HEl TIOPOJIBI TPAHOJAHOPHTOBOTO COCTABA.

Bce nopoanl MMEIOT OOBIYHO PE3KO BbIparKeHHbIH runaduccapHBIH
o6auk. Ilopouposele, rpaHuT-nOpMUPOBEE H NOPQUPOBHAHEIE CTPYK-
TypBl Pa3BHTHl UPe3BBIMAMHO IHPOKO. B ciyyae s3epHHCTHIX CTPYKTYP
Ha HeGOJbIIyi0 IMIyGHHY 3aCTHIBAHHS MOPOJ YKAa3hiBAlOT CHJABHO YIJIH-
HeHHble (POPMBI TIIATHOKIA30B M POTOBHIX OOMAHOK, peskuil HAHOMOP-
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(pH3M HJIATHOKIA32 OTHOCHTE/ILHO KAQJHEBOrO MOJNEROTO UNAaTa M KBap-
lla, HepeJKo Ha/JHyue MHKpOrpa(uuecKMx NpOpacTaHHi KpapHa u Ka-

- JIMEBOTO TIOJIEBOrO INNATa B MPOMENKYTKAX MENKAY DPE3KO HIHOMOpQ-
HEIMH KpHCTAJJIaMH IUIArHoKJIasa u Ip.

JlHOpHTOBblE IITOKM M YUACTKH CTYLICHUSI HaeK pACMOJATaoTCs] B

ofluem cjiyyae He3aBHCHMO OT IPAHHTOMJHBIX GATOMHTOB, T. €. UHOTAZ
B 3HAUMTEJBHOM YHaJieHHH OT HHX Ha DACCTOSIHHH, M3MepsieMOM MHO-
THMH KHJIOMETDAMU M JAECATKAMH KHJOMETPOB, HHOIJA Ha HeBOJbLIIOM
PacCTOAHHH WM B JAPYIHX CJAYyuasxX — B KPAeBEIX YaCTSX H HA KOHTAK-
Tax Garonuros. IlocjenHuil ciyuail Hepelko CIYKHT OCHOBAaHHeM s
TOro, YTOOBI paccMaTPHBATh NOXOOHBIE INTOKH M AaiikH KaK JKUJIbHEIE
¢amun Tex ixe Gatosmros. Memay Tem OGBIYHO JMODPHTBHI, YUACTBYIO-
e B CJIOXKEHHH OaTOJHTOB, SIBJASIOTCS GOjiee PaHHHMH, 4eM TIpaHH-
TOHJHEIE TIOPOJIHL :

Pacriosiozkenue AHOPDHTOBBIX ILITOKOB BHYTPH T'PAHHTOMIOB NpPH Ha-
JMUYHH B JHOPHTAX OTYETJIMBBIX OXJaXKICHHBIX KOHTAKTOB, IMPOHUKHO-
BEHHEe IHODHUTOBEIX AACK B IDAHUTOHIBI, HAJHUYHE KCEHOJHTOB rpaHu-
TORAOB B JAUOpUTAX — BCE 3TO ¢ HECOMHEHHOCTHIO rOBOPHUT O BodJiee
o3aHeM Bo3pacTe JAHOPHTOB.

Hepenxo mnoposiel 3TOro KOMILIEKca SIBJISIOTCS THOpHAHBIME. [lo-
BHUINMOMY, BO MHOTHX CJlyyasiX 3TO CBS3aHO ¢ IIPOHHKHOBEHHEM Mar-
MBL 110 TpyGKaM B3pbiBa. MHorma HaGmiomaiorcs Iepexoabl THOPUIHBIX
II0pOjL B 3pynTHBHEIe Opekunu. bDpekunposanume mnopos Hab.romaercs
TaKzKe NP MIOBTOPHOM IHPOHHKHOBEHHM IIO3MHUX H GoJsee JiefKOKparo-
BBIX MOPIHMH MarMel 1O TeM »Ke KaHajnaM. HecMmorpsi Ha 3HauuTe]b-
HBle pasMephl OOJbIIHHCTBA HMHTPYSHBHBIX  TeJl, HEKOTOpHe H3 HHX
SBJISIOTCS CJAO0XKHBIMM MHTPY3HBaMU. DTO OTHOCHTCS He TOJbKO K HITO-
KaM, HO ¥ K JafikaM. MHorue pnafiku JaMmnpodhupos o6pasoBajyuch B
pesysbraTe MHOTOKPATHOTO TNPOHHKHOBEHHSi HECKOJbKHX NOPUMH JaH-
HOH Marmbl IO ONHOIl M TOH Ke TpeliHHe ¢ GPeKUHpPOBAHHEM Gojee
pPaHHUX IOPOJ.

30J10Tast MHMHEpaJH3alUsl B CBSI3H C KOMIUIEKCOM MaJibiX mocse6a-
TOJIMTOBBIX MHTPY3MH IO CBOEMY BeLIECTBEHHOMY COCTaBy OueHb 6JIH3-
Ka K 30JI0TOH MHHepaJu3alUn MaJjblX J06aTOMUTOBBIX HHTPY3Hil. 31ech
TaKkKe BCTPEYAIOTCs KBaplieBble 30JI0TO-MHPHTOBHIE M 30JI0TO-LICEJIHT-
apceronupurToBele pyinl. [lociaenune ocoGeHHO XapakTepHbhl H B GoJsee
HU3KOTEMIIEPATYPHBIX TeHepalysaX OpYAeHEHHs HepelKo CONpPOBOXKAA-
I0TCS1 AHTHMOHHTOM. B OOJBMIHHCTBE CJIyYaeB MeCTOPOXKJEHHS JIOKa-
JU3YIOTCH B CaMHX [IHODWTOBBHIX UITOKAX WJIH B HENOCPEICTBeHHOH
OIM30CTH K HHM, A KOrJa HHTPY3UBHBIE Te/a NPEACTABJEHBI TOMBKO
JafikaM, — B TecHOH NPOCTPAHCTBEHHON CBSI3M ¢ NOCAEIHHUMH HIH B
YUacTKax HX CrylleHHsl. B HEKOTOPBIX CAyuasx 30JOTOPYAHBIE KHABL
3TOro THIA He OOHApyXKHBAIOT BUIHMMOI CBfI3M C HHTPY3HBHBIMH I10-
pONAMH H OTHOCHTH MX K JAaHHOIl TeHEeTHUECKOH TpyINe MOXKHO 6
aHaJIOTHH C JADYIUMH IOJAOOHBIMH MECTOPOKIEHHAMH M O HX BO3pa-
CTHBIM B3aHMOOTHOIIEHHSIM C KDYNMHBIMM OGaTOJMTOBLIMH HHTDPY3HSIMH
(moBaToNTOBEIE HJIH TIOCAE0ATOJUTOBHIE). :
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VaMeHeHHst BMEIAIOUIHX IOPOJ OOBIUHO MNPOSBJSIOTCH B CEPUTH-
salll ¥ KapOOHATH3alMH, HHOLZA TAKKe XJOPHTH3AUMH H YACTHUHO
cysbduansanun. B menoM OHH 3HAUMTEJHHO MEHee WHTCHCHBHBIL, UeM B
CXOIHBIX JIOOATOJHTOBHIX MECTOPOKIECHHSX.

3aMeTHO OTIHYAIOTCA 1O CBOEMY BELIECTBEHHOMY COCTABY KOM-
IJIEKCHBIE 30JI0TO-MOJIMGICHOBBIE MecTopokaenuss Bocroumoro 3abaii-
KaJsibsl, TeHeTHYECKH CBfI3aHHBIE C MOCAe6ATONHTOBHIMH TPEIHHHBIMU
HHTPYSUAMH TpaHOAHOpHTOB. [lpm aoBoJBHO GosibimoM pasHoOGpas3uu
MHHEDaJIOTHYeCKOro COCTaBa OHU OOBLIYHO XapaKTePU3YIOTCH INHPOKHM
pa3sBHTHEM TypMaJHHAa KaK B PYAHBIX Tejax, TaKk H B H3MeHeHHHIX
BMEINAIOLIPX 1noponax. B ennmuuunbix Mecropoxpenusix  (dapacyws,
JIKamMHAA) BMECTO 30/I0TO-MOJIMGIEHOBHIX DPyH MBI BCTPEYdeM KOM-
IVICKCHBIC 30JI0TO-IIOIUMETAIMIeCKHe DYABl C INMPOKHM  pa3BHUTHEM
Cylb(UI0B MBIIbSAKA, MeNH, CBHHLA, IMHKA. Bca 3Ta rpymma Mecto-
POMJEHHI SIBJISETCS BechbMa CBOe0OPA3HOH 110 BeIECTBEHHOMY COCTa-
By, HO B XOJe Teojlornyeckoro pasBuTHs Bocrouno-3abaiikansekoro
MOJIBM2KHOTO MMOsiCA OHA 3aHHMaeT TO Ke IIoJoKeHHe (rocje GaroJu-
TOB KaJIMeBLIX TPAHUTOB), KaKoe B APYrHX METAJJIOreHAYeCKHX ITPO-
BHHUHMAX 3aHMMAIOT MaJible IHODUTOBBIE HHTPY3HH C UMCTO  30J0TOH
(uM 30JI0TO-ILIEEIUT-aPCEHONHPHTOBOM) MuHepaausamueil.

13. KoMmnaexc OMOBAHHBX MECTOPOXIAEHHUN CYJb-
bupgnHo-KaccuHTepHTOBOH GOpPMAUKY U PAaHHSAA FPYI-
na cepeOpPO-CBHHLUOBO-UHHKOBBX MECTOPOXKJAEHHUI
00beHHSAIOTCSI COBMECTHO JO HEKOTOPOil cremeHu ycsoBHo. OAHAKo B
HEKOTOPBIX METAJIJIOTeHHUECKHX NPOBHHIMAX MeEXKIY HHMH HaMeqaroTcs!
TecHasl reHeTHueckas CBsI3b U JaxKe B3aWMHBIe Tepexojbl. Komiiexc
MECTOPOXKACHHE CyNb(QUAHO-KACCUTEPHTOBOH GopMaluH OOBIUHO IIPO-
ABJIEH JIMIUb B TeX MEeTaJJIOTEeHHYECKHX TPOBHHIMSX, Tje JOCTATOYHO
MHTCHCHBHO MpeJlCTaBJeHa OJIOBSHHO-BOJb(paMoBas MHHEPAJIH3aLUS
B CBA3M C KMCJABIMH H YJbLTPAKHCJIBIMH TPAHHTAMH CPEIHHUX STaloB
pasBMTHs NOJABUIKHBIX NOSICOB. B TeX 2Ke MeTa/UIOreHHYeCKHX NPOBHH-
UMsX, FAe 3Ta MHHepa/JH3alMsl IpeAcraBljeHa caabo WJIH 3Ke TOJbKO
BOJIL()PAMOBLIMH MECTOPOXKACHHAMU 0€3 OJOBSIHHBIX, MECTOPOXKIACHUS
cyb(HUIHO-KAaCCUTEPHTOBOH (BOpMaLlUH OTCYTCTBYIOT.

OOBIMHO MeCTOPOXKIeHHSI  CYJIb(HIHO-KACCUTEPUTOBOH  (hopMaLuu
UDOABJSAIOTCA B CBfASH € MaJBIMM, TPEUIMHHBIMH HHTPY3UAMH, HHOTHA
TecHbiM 00pasoM CBSI3AHHBIMH C TOJLIAMH KHCABIX 2(dysusos. B 6o-
Jee peAKMX . CIyyasiX  CyJbQUIHO-KACCHTEPUTOBAs MUHepaJH3aLUs
nposisjieHa BHE BHAMMON CBfI3M ¢ MarMaTHYeCKHMH IopojgaMu. MaJble
UHTPY3HH MPEJCTaBJeHbl IDaHUTAMH, T'PAHOJUOPHTAMH, TPAHHT-NOPQH-
pamu, rpaHONMOPHT-NOPGHUPAMH, NAUUTAMH, JUNapuTaMu n Ip. B me-
JOM JJsi HHX XapaKTepeH HECKOJbKO MeHee KHCJLI cocTaB 10 Cpab-
HEHUIO C TeMM KHCJIBIMH TPAHHTAMH, KOTOPHE CONPOBOMKIAIOTCS MecTO-
DOXIEHHSIMH KBapLEBO-KacCHUTepHTOBOR  Qopmamuu. Hepenxo oTH,
MaJible OJIOBOHOCHBIE HHTDY3UM SIBJIAIOTCS GoJiee MO3MHHMM, 4eM TOJ-
Iy XHCABIX 3((y3HBOB, Caelyloll¥e 3a TPAHUTOHIHBIMHU GaTOMHTAMH
H HHOTAA 3alieralolliie Ha HMX pa3MbITOH moBepxmHocTH. Yacto 3TH HH-
Tpy3un OOHApYKMBAIOT OTYET/IHBYIO CBfI3b C Pa3PLIBHBIMH  JIUCJIOKA-
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LUSIMH, B HEKOTOPBHIX CJAydYasx paclosaraiollHMHCS] HECOrJacHo ¢ 00-
nied OPHEHTHPOBKOH CKJIAJ4aTHIX CTPYKTYP. . :

Kak camu mectopoxaenus cyab(HIHO-KaCCHTEPHTOBON (Gopmanuy,
TaK H MaJjble MHTPY3HH, C KOTODHIMH OHH T'€HETHYECKH CBS3aHHI, SB-
JIIIOTC THIHYHBIMH 0Opa3s0BaHUSIMH MAaJbIX IIyOHH HJIH GJH3IOBEPX-
HOCTHBIMH. B MecTOpOKIEHHSX HHOIAA OTUETJIHBO YCTAHABAHBAIOTCS
SIBJIEHHs] OOpaTHOfl NyJbCAHUOHHON 30HAJBLHOCTH.

Mecropoxenns CyJIbQUIHO-KACCHTEPUTOBOH (hopMallMK, KaK Ipa-
BHJIO, MaJl0 XapaKTeDHBl AJIsi JOKeMOPHUCKHX M KaJeJOHCKMX IOIBHK-
HBIX II0SICOB, IOJIb3YIOTCS OUeHb HeOOJbIIHM PA3BUTHEM B IOABUKHBIX
nosicax BapHCCKOTO BO3pacra M MpeICTaBJeHB OUEHb IIHPOKO B Me-
3030CKHX M TPETHUUHBIX INOABHXKHHIX Tofcax. OJIOBAHHAS MHHEpaJH-
3alusi TPETHYHOrO BO3PacTa MHpeACTaB/JeHa B OCHOBHOM MECTOPOKIe-
HHUSMH CyJb(HIHO-KAaCCUTEPUTOBOH (opMamuy.

Bo mHOruX cyJb(HIHO-KACCHTEPHTOBBIX MECTOPOXKACHHAX GoJiee
JI03[H1e TeHepaUHH OpyJeHeHHs OHIBAIOT NPENCTABJIEHBl CYIIECTBEHHO
CBHHIIOBO-IIMHKOBBIMH CYJAbGOUAHEIME PYAaMHU. DTHM HAMEUaloTcsl IIOU-
TH HeNpephBHBIC MePeXOABl MeKAy MeCTOPORKICHHSMH Ccyab(uaHO-Kac-
CHTEDHUTOBOH (hOopMaluM H paHHeHl TIpynnoil CBUHUOBO-UHHKOBEIX Me-
CTOPOXKIEHH. B psage MerajjioreHHYecKUX IIPOBHHIMH BCTpeualoTes
CMeIUaHHEIe OJIOBSHHO-IOJIHMETAJJIMUECKHE MECTOPOXKAEHHS, M, HAKO-
Hell, JUis GOJIBIIMHCTBA CBUHIOBO-UMHKOBBHIX ~MECTODOXKIEHHII paHHeH
IPYNOEl XapakTepHa NpHMech KacCHTEpHTa.

PauHasg H nospHss I'pyNIbt Cep66pO-CBI/IHILOBO-I.[HHKOBBIX MeECTO-

POJKICHHH OUEHb OTYETJIMBO HaMeyaloTcsi B mpenenax LlenTpaJjbHoll H
anaguoit EBponbl. Mecropox/ieHdsi paHHeill IPYNIbl NepeceKaroTes
gleCb JailkaMu MNepMCKHX KBapUEBHIX NOP(QUPOB, KOTOPHIE, B CBOIO
cuepenb, CEKyTCS PYAOTPOSABJIEHHAMH MMo3AHed rpymnel. B cepe6po-
CBHHIIOBO-IIMHKOBEIX MECTOPOXKIEHHSIX paHHed TPyINEl BecbMa OObIY-
HOH sBJISIeTCST TpUMeCh KACCHTEPHTa, WHOTAA TaKiKe MHIECIHTA HJIH
roJibppamMuTa. B MecTOpoxIeHHSX TO3IHEH TIPYNILI STH MPHUMECH OT-

CYTCTBYIOT, HO HHOTrJA BCTpedaroTess MHHepaJibl kKo6ajbTa H HHKeJs H,

B HEKOTOPBIX CJayuasix HaMeualoTCd Iepexonabl OT Mo3Hel rpynnsl ce-
peﬁpO-CBl/IHLL‘OBO-IIHHKOBbIX MeCTOpO}K}_IeHI/IfI K C@peG]ﬁ)O-KO6aJ1bT-HHKe-

JIEBBIM MECTOPOXICHHUSIM. B tunuumo NPpOABJCHHBIX MECTOPOXKACHUSX

TOI W Jpyrofi TpPyNmbl 3aMETHO pAasJH4yaeTcss H KOMILIEKC MKHJIbHBIX
MHHepaJoB. JIJs MecTOpoxKAeHUil paHHell rpynmnownl Hau6oJlee xapakre-
peH KBapill ¥ KapOoHATBl, B MeCTOPOKASHHSX MO3MHEH IPYMIbl K HAM
HepeaKO NPHCOeNHHSIOTCS B 3HAUMTEJIBHBIX KOJMUECTBAX OapuT, (JII00-
PHT, MHOIAQ MOABJAIOTCS MHHEPAJbl CTPOHIHS.
Cepe6po-CBHHIOBO-IIMHKOBblE MECTOPOXKAEHHSI paHHEH TIPYNNBl HJIH
e oOHApy:KHBAIOT BUAMMOH CBSI3H C MAarMaTHYECKHMH IIOPOJaMH, HJH
Ke OBIBAIOT CBA3aHBl C MaJjbIMH HHTPY3HSIMH YMEpPEHHO KHCJHIX II0-
pox (TpaHUTOB, 'PAHOAUOPHUTOB, PAHOCUEHHTOB, CHEHHUTOB, JaMIopGhH-
pos u zp.). HoBonbHO OOLIYHBI OTKJIOHEHHS COCTaBa 3THX IOPOM B

CTOPpOHY CHEHHTOB, I'DAaHOCHEHHTOB H J[p., UYTO HE XapakTepHO MAJs

MECTOPOXKIeHHH CyJb(UAHO-KACCUTEPHTOBOH  (opMaliuu. B orniuume
OT CBHHIGBO-UMHKOBLIX MECTOPOKJEHHH paHHHX 3TaNoOB TOABHIKHBIX
-
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[1051COB, I'Jleé MECTOPOXK/JEHHs THMa KOJYCAAHHbIX 3aJjemed pesko mpe-
0071aNaI0T HAJ CONMPOBOXKAAIOUMMH MX HHOT[A JKHILHBIMH MECTOPOXK-
JACHHSIMH, /15 HO3JHHX 3TanoB PasBHTUA HanOOJIee XapaKTePHb! KUIb-
HBlE MECTOPOIKAEHHS, MECTOPOXK/IEHHs saMelleHHusl (B H3BECTHSIKAxX) M
OTHACTH KOHTAKTOBO-MeTacoMaTHueckue, VCK/IIOUNTENBHO XapaKTepHo
pasHYHOE OTHOIMICHHE CBUHIIOBO-UMHKOBBIX MECTODOIKIEHHH DPaHHAX H
[103{HHX 3TANOB PasBHTHS K 3aMeIleHHIO BMEIIAMHX UX MOPOA: KOJI-
yellaHHBIE 3a/le;XKH DAHHHX 3TANOB pasBHTHS 00pasyioTcs nyTeM 3ame-
MEHHS CHAHKATHEIX NOPOJ, TJIAaBHHIM 00pa3oM CPEAHHX H KHCJIBIX Jiab
¥ ¥X Ty(hoB, HO OGBIMHO MHEPTHHI IO OTHOUIEHHIO K KapOOHATHEIM ITO-
ponaM. HaoGopor, CBHHUOBO-UMHKOBHIE MECTOPOXIACHHs NO3JHAX 3Ta-
NOB DAa3BUTUsI JAIOT OUYEHb OXOTHO MECTOPOXKJEHHs 3aMelleHHs (un
HHOTIA KOHTAKTOBO-METACOMAaTHUecKHe) B KapOOHATHHIX MOPOAAxX, HO
COBEDIUIEHHO WHEPTHB II0 OTHOIICHMIO K CHJAHKATHBIM IIOPOAAM, B KO-
TOPBIX OHH OOBIYHO NPEACTABJCHLI KHJBHBIM THIIOM.

B HeKOTODPHIX MeTaJJIOTEHHUECKUX NPOBHHNHSX (Hanpumep, B Boc-
touHoM 3abaiikanne) GoJiee paHHHe TeHepaliud ODYyIEHCHHS B CBHH-
{l0BO-IIHHKOBBIX MECTODOXKIEHHsX OBIBAIOT MPeICTaBJeHBl NHPHT-apce-
HOMUPHUTOBBIME PYAaMy, HHOrJa HMEIOUHMH NPOMBIIVIEHHOE 3iayeHne
10 MBIbBAKY. Bosiee mosgHas u Gosiee HH3KOTeMIEpaTypHas reHepa-
M5 COGCTBEHHO cepeOpOo-CBHHIOBO-IIMHKOBBIX DYX 6vaBaeT CBfI32HA C
APCEHONMMPHTOBEIME pYNaMyu OOPATHOM INYJIbCAUHOHHOW 30HAJBHOCTHIO.
B pame MeTaJJIOTeHHYECKHX NPOBHHIMH I/ 3TOH TPYNIBL CBHHIOBO-
UMHKOBEIX MECTOPOMKJEeHH{I XapakrepHa CBfisb CO CTPYKTypaMmu OT-
¢/JI0eHHUs], BOSHUKIIHMM B pesyJbrare IHocieaylomed medopMauiu yxe
TOTOBOH CKJIamuaTOH CTPYKTYDHL.

Ecau npeabliymuil pyAHbIH KOMIVIEKC 30J0TBIX M 30J10TO-MOJIHOAe-
HOBBIX MECTOPOXKIEHHI LEJMKOM Hac/lenyeT OCHOBHbIC UePThl CBOETO
RELIECTBEHHOr0 cocrapa (30J10TO, MOJMOJEH) OT CPeIHHX 3TaloB pas-
BHTHS TIONBHKHBIX IOSICOB, TO B KOMIUIEKCE CYJIb(HIHO-KACCHTEPHTO-
BBIX M paHHeH Ipymmel cepeGpo-CBHHIOBO-IHHKOBBIX _ MECTOPOXKIeHH1
OTUETJIMBO HaO6JI0JaeTcsl CMeilleHHe XapaKTeDHBIX OCoOeHHOCTeH Belle-
CTBEHHOTO COCTaBa KAaK CPENHHX (OJ0BO), TAK M KOHEUHBIX (UCBI/IHeLI—
IMHK) sramoB pasButhsa. Takoe e cMemleHne OocOOeHHOCTell BerlecT-
BEHHOIO COCTaBa XapaKTePHO M JJIS HEKOTOPHIX BOJb(PAMOBHIX Me-
CTOpOXKEHHH, RAIOMUX OCHOBaHHE NpEANoJararth O CyIIeCTBOBAHWH
Cy/Ib(HAHO-BOIB(PAMUTOBO  (OpMATIHH. Eciau aro npennosioxeHue
NMOATBEPAMTCS, TO MECTODPOXKJEHHS 3TOH (opManud, BepOSTHO, OKa-
KyTcs TpHHA[JIEKAIUMH K 3ToMy ke Kommsekcy. CylecTBoBaHue
cyabhuaHO-BOAb(PaMUTOBO (opMauun TeM GoJsiee BEPOSTHO,  UTO:
1) MecTopoxjeHHsl, KOTOPBIE JAlOT OCHOBaHHE Ipejrojararh ee Cy-
liecTBOBaHUe (HEKOTOpble MeCcTOpO:KAeHHs BocrouHoro 3a63m<a.nbﬂ)u,
OOHAPYKMBAIOT, KaK M MECTODOXKMIEHHs  CYyJb(pUAHO-KaCCHTEPHTOBON
QopMaun H paHHeH TPymmsl Cepe6po-CBHHLOBO-UHHKOBBIX MeCTOPOXK-
IeHHH, COBEPILIEHHO YeTKylo o6paTHyIo IyJibCALMOHHYIO 30HAJbHOCTD;
2) Bce HauGoJee XapaKTepHble MeTa/UIBl MHHepalusalku CpeAHAx
sTamoB paspuths (0JI0BO, MOJMGIEH, 30/0TO, MBILbAK) HAKOT IPO-
MBbIIIJIEHHBIE KOHIEHTPAUHM B MECTOPOKAECHHAX IO3AHUX 3TAMOB, 32
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HCKMoUeHneM BOJb(paMa, KOTOPBII NPAKTHUECKH OTCYTCTBYEeT B MECTO-
POMKIEHHUsX MNO3JHHX 3TAroB. HauGosee ‘BEpOSATHO, UTO K NO3LHHM
sTanmaM pasBUTHA (DAKTHUECKH OTHOCATCSE MECTOPOXKASHHS MpearoJa-
raeMoil CyJib(UIHO-BONTBGPaMUTOBOIl (hopManuy.

14. Tlo3guas rpynna KOHTAKTOBO-METAacCOMAaTHYe-
CKHX MATHETHTOBE X MECTOPOKHLEHHHA TO BpeMeHU
CBOErO [POSIBJICHHS TArOTeeT K MECTOPOXKIEHHSIM CYJIb(HIHO-KACCHTE-

putoBoii (hopMalui H paHHeil rpynne cepe6po-CBUHLIOBO-UHHKOBEIX Me-

CTOPOMKJIEHHH ¥ B LIEJOM PSAC PETHOHOB INPOSABJSETCS B TECHOH CBA3M
¢ gumu. Tam, rae cyibduAHO-KacCUTEpUTOBasi ¥ cepebpo-CBHHIOBO-
IMHKOBAsE MEUHEpPAJN3alliid OTCYTCTBYIOT, MO3AHHME KOHTAKTOBO-METaco-
MaTHYeCKHe MECTOPOXKIEHHsI MAarHeTHTa IIPOSIBJSIOTCST B CaMOCTOSI-
TCJLHOM DPasBUTHH. B orTiiHule OT KOHTAKTOBO-METacOMAaTHYeCKHX Mar-
HETHTOBHIX MECTODOXKJIEHHI PaHHHUX STallOB PA3BHTHS, TAe HEPeiKo
CYIIECTBEHHYIO POJL UrpaeT Mefb, HJs NO3AHEH FpyNnel 3THX MECTO-
poxmednii GoJiee XapakTepHa NpHUMech CBHHIA, [MHKA, HHOTIA TaKiKe
0JIOBa, Hepeako KofasbTa, meenura. Takum o0pas3oM, U B 3TOM KOM-
IJIeKCe MECTOPOXKAEHHMI BCTpeuaercss CMelleHHe 4YepT BellecTBeHHOro
COCTaBa, XapaKTepHBIX JJs CPeJHHX U KOHEUHBIX ‘9TAloB DPAasBHTHUS
NOJABHKHBIX TIOSICOB, OJHAKO, C 3aMETHHIM ocjabJieHHeM uepT, yHacJje-
JMIOBAHHBIX OT CPEAHHX 3TANOB PasBHTHS.

Ta e TedmeHIMs B H3MEHEHHH BeIECTBEHHOTO cocTaBa HalbJIio-
Jaercsd W JIsi MHTPY3UBHBEIX MOPOX, C KOTODBIMH TeHEeTHUeCKH CBA3aHa

9Ta Ipyila MecTOpOoxkAeHHH. BMecTo HOpMAJIbHBIX TPAHHUTOHIOB CPEl-

HHX ¥ Hauaja IO3JHHAX 3TallOB PAa3BHTUS 3JeChb SHAUMUTENBHO ualle
BCTpPeUanTCs radfpo-JUOPHTHI, AHOPHUTEl, OCOOEHHO YacTo CHEHHTO-
JHOPUTHI, TPAHOCHEHHTH, MOHUOHHTBI M- JIPyrHe IOpOJAbl C HECKOJbKO
MOBHIIIEHHON 1HeJouHOCThI0. OueHb YacTO HHTPY3UBHBIE MOPOILI 3TOrO
KOMILIEKCA SBJASIOTCA THODUAHBLIME U B OoJsiee JpeBHHUX (JOKeMOpuii-
CKHX) METaJIOTeHHUECKHX IIPOBUHIUAX MpeJCTABJEHB palakuBH HJIH
OJIU3KHMH K HHM I'DAaHUTaMH.

BospacrHble B3aMMOOTHOWICHHS 3TOrO KOMIJIEKCA C CYJAb(UIHO-
KACCHTEPUTOBEIME M paHHell Tpynnoil cepeGpo-CBHHIOBO-IIMHKOBBIX Me-
CTOpOXKIeHHH He Bcerpa jgocrarouHo sicHel. Jas IOxkHoro Ilpumopbs
npenrnoJiaraeTcsi HeckoJbKo OoJice pDaHHHH BO3pacT KOHTAKTOBO-Merd-
COMATHUECKHX MATHETUTOBLIX MECTOPOXKIEHHH MO CPaBHEHHIO ¢ CYJb-
(hUIHO-KACCHTEPUTOBLIMH H cepeOpo-CBHHIOBC-IIHHKOBBEIMY, XOTS ompe-
JeNeHNbIX JI0Ka3aTeJbCTB B NOJIB3Y TAKOrO B3IJISA He HMeEeTcs.

15—17. KoMunAeKcH BTOPUUYHBIX KBAPLHUTOB, 30J0-
To-cepebpSIHLBIX MECTOPOXKILEHHUHH CYDBMB, PTYTH H
MumbaKka. Cepust GIM3NIOBEPXHOCTHBIX MeCTOPOMKIEHHH, BKJIOYAIO-
Ilasi BTOPUUHBIE KBapLUTLI, 30J0TO-cepeOpsHble MECTOPOXKIAEHHT U Me-
CTOPOXKIEHHST CYPbMBI, DTYTH H MblIbsIKa (peasjbrap, aypUIHIMEHT),
sijisiercst GoJsiee TO3JHEH, YeM TOJBKO UTO OXapakKTepH3OBaHHLIE DYA-
HBle KOMILTEKCHI, H 3aHUMaeT IePeXofHOoe TMOJOXKeHHe OT NO3THHX K

KOHEYHBIM 2TanaM pPasBuTHs IIOJIBUXKHBIX I105ICOB. OTH MeCTOpO}KIIEHI/IH"

CXOAHBI C alaJIOTHYHBIMH MECTOPOXKAEHUSIMH PAHHHX 3TaNoB DasBUTHS
1 -6BIIM OXApPAKTEPH30BAHEl COBMECTHO C HUMH (KOMILIeKcH 6, 7 m 8),
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4, KoneuHble 3Tambl PasBuTHs

O6uias TeKToHuuecKass O0CTAaHOBKA KOHEUHBIX 3TanoB  pPAasBHIUSA
[HOABHKHBIX TOsICOB OJIM3Ka K TAKOBOH IIO3JJHHX 3TAIlOB, HO BCe Xa-
paKTepHble uepThl MOC/JAEJHHX 3TANOB PA3BHTHs IOABIMKHBIX I0SICOB.
BBHIPAXKEHBI 3€Chb 3HAUHTEJNbHO Oo/ee pe3ko. UCalKOHAKONJEHHE TIpe-
KpalllaeTcA H/JIH HOCHT DE3KO BbLIPaKeHHhIC YEPThbl HAa3eMHO-NPECHOBOJ-
HOT'O O0CAJKOHAKOIUIEHWs; B HEKOTOPEIX MeTaJJIOTEHHYECKHX [POBHH-
UHSX HIHPOKHM pPa3BHTHEM IIOJb3YIOTCS TOJILM Ha3eMHBIX 3((y3uBOB
KHCJIOPO cOCTaBa € OTYETJMBBIM OTKJIOHEHHEeM B CTOPOHY  HECKOJbKO
noBbieHHof megounHocTd. CkiagyaTele CTPYKTYPbl MHOUTH HE BCTpe-
yaloTcsi, Hao0OpOT, pa3pLIBHBIE HapylleHHs OCOOEHHO XapaKTepHBI, H
HanboJsee ryiy6OKHe PAacKOJbl 3eMHOH KOpBl MpPOSBASIOTCA B Ipefenax
[OBHIKHBIX IOSICOB MMEHHO B 3TO BpeMs. VIHTpy3uBHad AeATENbHOCTb
3HAUUTEJBbHO ocsiabeBaeT, GaTOJHTOBBIE HHTPY3HH OTCYTCTBYIOT, -MH-
TPY3UBHBEIE Te/1a IIPEACTABJCHB MaJbiMH HJW TPEUIUHHBLIMH MHTPY3HS-
MH, 3aCTHIBAIOIIUMH OGJIH3 MOBEPXHOCTH WM B YCAOBHAX HeGOJbIIHX
ray6un. 1o Bel{ecTBeHHOMY COCTaBy 3TO NPEHMYIIECTBEHHO TPaHUTOH-
Bl C HOBBILIEHHOH LI{eJOUHOCTbIO — FPAHOCUEHHTHI, CHEHHTHI, I1eJ0Y-
Hble TPAHUTBI, AJSICKUTHL M Ap. KMHOrma nOBOJIBHO KPYyIlHble HHTPY3HUB-
jible TesIa LeJHKOM CJAOXEHHB IpPaHHTaMH ¢ MHUKPONErMaTHTOBOH CTPYK-
Typoil. B HEKOTOPHIX cJydasiX COBMECTHO C HOJAOOHBIMH IPaHHTOMJAMHU
POSIBASIIOTCS TIOPOJBI OCHOBHOTO COCTaBa — THila JHabaszon, rabopo-
Anaba30B, OJUBUHOBBHIX MOHLOHHTOB.

3ugoreHHas MHHepaJau3audsd [peicTaBj]eHa THAPOTEPMAaJbHBIMH
MecTopoxaeHuaMy. KoMIieke MeTa/uioB IO CPaBHEHHIO CO CPENHHMHU
W MO3JAHMMH 3TAllaMHd PAa3BUTHA [IOABHMKHBEIX IIOSICOB PE3KO MEHsIeTCs.
Merasbl, XapakTepHble JJis CpPelHHX M IO3JHUX 3TanoB, — 0JIOBO,
sosib(paM, MoauGaeH, 30J0TO, — HcyesaoT. HauGosee xapaxrepHsl
CBHHell, IMHK, Melb, cepe0po, KoOaubT, HHKe/b, Gapui, OTUACTH IKe-
Jie30, Mapratsely u Ap., T. €. Te Ke caMble MeTaJJibl, KOTOpble Xapak-
TepHBl /i PAHHHX 3TAllOB DasBHTUsT TOABHAKHBIX NOsicoB. OnHAKO
METaJJIbl PAHHHX STANOB PAa3BUTHs, KOTOPHIC AAIOT JHUIb MECTOPOXK-
JeHHsT MarMaTHYeckoro Tuma {maTHHa, XPOM, THTaH, BaHaluil), B
MHHEPaJH3alHH KOHEUHBIX 3TANOB OTCYTCTBYIOT.

18. KoMmaeKC THAPOTepPMaJbHBX MeCTODOXKJE-
HU# 3amajHo-eBPONEHCKOro THIA BKJIOUAeT OueHb OOLIHPHYIO IPymny
pa3HOO0pasHbIX M0 BELIeCTBEHHOMY COCTaBy THAPOTEPMAJIbHBIX MECTO-
poxienuii HeGOJBUINX NIyOuH H uHOrAa OsusnoBepxnocTibix. Cioxa
OTHOCHTCS TPYINa cepedpo-KoGaabT-HHKeJeBIX MeCTOPOKAEHHH, O0BIHO
¢ MBILILSIKOM, M@AbIO, BUCMYTOM, 1 HepeJKO TeCHO C Hel cBasanHasl re-
HeTHUecKH NO3JHssS rpynna cepeGpo-CBHHIOBO-UHHKOBBIX MECTOPOXKIE-
nuit. Cpe MOCJHEAHAX BCTPEUAIOTCsl KaKk KHJIbHBIE, TaK PaBHO MeTa-
COMATHUECKHe H KOHTAKTOBO-METACOMaTHYeCKHe MeCTOPOK/IeHHs; OMd-.
HAaKO JBa MOCJEIHHX THIA MECTOPOXKIEHHH JJIf 5TOH TPyNIbl MeHee
XapaKTepHBl, ueM JUIsi paHHeil TPymmel cepeGpo-CBHHIOBO-IMHKOBEIX
vecropoxkiennit. Habsonaiorcs u HEKOTOpble —pas/iuudg B cocTabe
KWIbHBIX MHHepasioB. Eciiu B pammeli rpynme HauGolee xapakTepHbI-
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MH ZKHJBHBIMH MHHEpaJaMi SIBJSIIOTCS KBApl, U KapOOHAThi (KasbLMT,
JI0JIOMHUT), TO B NO3JHEll Ipymie Hapsoy ¢ HHMH MOSIBJASIOTCS TakXKe
B 3aMETHBIX KoJsimvectBax Oapur H ¢uoopur. HWuorma npucyrersyior
MHHEPaJIBt CTPOHUHUSA (LeJeCTHH, CTPOHIUAHHT), CUHTAIOIIHECS HeXa-
PaKkTepHBEIMH OJisi THAPOTEPMAJIBHBIX MECTOPOXKAeHHI. B sTOM 3Ke KoM:

IIJIEKCe HEPEAKO MPUCYTCTBYIOT CAMOCTOSTEJbHbIE MECTOPOXKJIACHHUA 6a--

pura u cbmoopma, HHOIa BUTEpPHTA, KeJE30DYAHBIE MECTODOXKAECHUS,

KUIpHBe (reMartuT, CHIEPUT) U MHOTAA MeracoMaTHuYecKHe (CHfe--
PUT), KAJIbHBE MapraHleBble DYJIBI, METACOMATHUECKHE MarHe3HTOBHIE:

MeCTOPOKICHHS. ' ’

Jlunis - B CPaBHHTEJbHO PEIKHX  METa/JJIOT€HHUYECKUX INPOBHHIUSAX

3TOT KOMILIEKC MECTOPOXKJEHHl MpOsiBJAeH MOCTATOYHO NoJHO, K ume-
Jy TaKHX TPOBHHUMH OTHOCHTCA BapHCCKash MeTaJJIOreHHuYecKas IMpo-
suHnusa LlentpanpHoit w 3amangnoft EBponbl, rae B ZocTaTodyHO MIHPO-

KOM pasBHTHH IIPCACTABJCHBI BCC MNEPEUNC/ICHHBIE THIIBI MECTOPOKIE-

A 2TOr0 KOMIIeKca. B OOJBLUIMHCTBE Ke MeTaNJOTreHHYecKHX IIpo-
BHHUMH BCTPeUaIoOTCss JMINb OTHEeJbHBIE THIE MECTOPOKIESHHH, BXOIs-
IIIHX B COCTaB 3TOTO KOMIVIeKca. Tak, nHampuMep, B IOKeMOPHACKO

MeTaJlJIOTeHNueCKOo i NIPOBUHIHY 3anaJHOTO CKJAOHA Ypana npeacran-.

JIeHBI MeTacoMaTwueckue cijepuroBble - (Bakan) W MarHesuToBHIE
(Catka) sanexu, B Me3030iCKOH MeTaJJIOreHHUYeCcKOit npoBMHIME Boc-
tounoro 3afailikajbsl NpeACTaBJeHBE  (DJIOOPHTOBBIE  MECTOPOKIACHUSE
T [

Bech 3TOT CJIOXKHBIH KOMILUIEKC MECTOPOXKAEHHUH IPOSBJISETCS HJH
BHE BHAMMOI CBfI3W € MarMaTHUSCKHMH TIOPOAAMH, WJIH B CBA3H C
MaJbIMH HHTPY3HSIMH CBO€OODA3HBIX TPAHUTOH[OB I[IOBBILIEHHOH IIe-
JIOYHOCTH — aJISICKUTOB, UIENOUYHBIX (STHPHHOBLIX, PHUGEKUTOBBIX) TIpa-
HHTOB, I'DaHOCHEHHTOB, CHEHHTOB W Jp. UacTo pasBUTHI MUKPONErMAaTH-
TOBBHIE CTPYKTYpPHl rpaHutoB. Hepeaxo B cocraB Tex Ke KOMILIEKCOB
Mopojl BXOJAT M OCHOBHBble IOpOJBl THMa auab6asos, rab6po-muabasos
" Ap. '

19. KoMnJgeke TedeMarMaTHUYECKHIX MECTOPO K Je-
Hu @l sBaseTcss Haubojiee NO3THUM B XOJe IeO0JIOTHUECKOrO pPa3BUTHUS
TIOABHKHBIX [OSICOB U BCETJa NPOSBJIAETCH BHE BHAUMON CBA3M C Mar-
MaTHYeCKUMH TNOPOXaMU. B 3TOT XOMIIeKC BXOHAT TeJeMarMaTuue-
CKIle CBHHIIOBO-IIHHKOBBIE MecTOpoxieHHsi (tun Muccucunu-Muccypy),
MEJUCTHIe TeCUaHHKH ¢ SHAOTEHHOH MHHepanusaluell, HEKOTOpHIE Me-
cTopoxkAeHusi Hapura, BUTEpPHTA, (DJIIOOPUTA, a TaK¥Ke, BEPOATHO, He-
KOTODBEIE TeMaTHTOBEE M MapraHieBEle IKUJbHBIE MECTODOKACHHS.
Muuepasu3aniss 3TOTO THIA TMPOSABJASIETCS B TeueHHE JOBOJBHO IJU-
TEJILHOTO TeOJIOrMUeCKOTO BPEeMEHH Iocje OKOHYaHHf cKJAalyaThiX Oiyc-
JioOKallHii ¥ MHTPY3HBHOH HAeATEJLbHOCTH B Tpefesnax MNOABHIKHOITO Mof-
Ca M HepelKO MNPOHUKAET B TOPH30HTABHO Jexaillue IOPOJBl BepX-
Hero CTPYKTYPHOrO §Ipyca, NepekphiBamollue Hosee PAHHIOI CKaagya-
TYIO CTPYKTYDY.

OcoGeHHO ueTKO 3ITOT KOMILIEKC MECTOPOKAEHHH IpejncraBjieH -
npeaenax Llentpanvuofi w 3anagnoit EBponml.  Iloutu Bce aBrophi,
3aHAMAaBLIVECsT H3YUeHHEM H ONHCAHHEeM MeTa/JIOT€HHH 3THX perio-
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HOB, OTMEYajld, UTO SHAOreHHAs MHHEPAJIM3alHs, CBOICTBeHHAs HAk-
GoJiee NOSIHHM ITANaM BaPUCCKOrO PA3BBATHS DETHOHA, B psine paiio-
HOB TIPOJIOJIZKAETCSI UJIH IIOBTOPSIETCS B TeYEHHE Me3030d M Jake Ha-
yaja KaiHO30sl TpPU COXPAHEHHH OCHOBHBIX OCOGEHHOCTEH CBOero ge-
LIIECTBEHHOrO cocrasa. Tak, HampHMep, COBEPIUEHHO TOMKICCTBEHHDI
TPETHYHBIE H NO3JHEBapHCCKHe GapPUTOBLIE, (JIIOODHTOBHIE, CYPbMsiHEIE
H CBHHIIOBO-IHHKOBBIE MecTopokaenus IlentpanbHOro miaro. Gpan-
uuH. AHajorgunas KapTHHa HMeeT Meeto B BoreMckoM Maccupe, 0G-
qacty Bepxnero Peiina, 10:KHO# u 10ro-BocTOUHONH AHIVIMM H T. 1. ITpu
9TOM HEpPeJKO NO3AHEBAPUCCKHE MeCTOPOXKIEHHs TPAHCTPECCHUBHO Nepe-
KPBIBAIOTCSI BEPXHENEPMCKHMH OTJIOXKEHHSIMU, NaBasi B HHX 4eTKO Olio-
sHaBaemblii 00JOMOUHBIE MaTepuast. K saBaeHmsiv nomoGHOro popa ue-
00XOJAMMO OTHECTH H MERUCThle MecuaHHKH JIOHZOHCKOro Gaccefina B
mopogax TpHaca, KOTOPHIM MPUMNHCEIBAETCS SHAOTEHHOE MPOHCXOXKAe-
HHe, W TeJeMarMaTuueckue CBHHIOBO-ILHHKOBEIE MECTOPOXKIGHHS 3aMe-
IeHHs1 B KapOGOHATHHIX MOpoZax Me3030s1 Peiinckoii oGaacta u Boc-
rouHoii Cunesun. B GosblupHCTBE MeTaIOreHHYECKHX MPOBHHUMH M3
MECTODOXKACHHI KOHEUHBIX 3TAOB DPAas3BUTHS  TIOJBHIKHBLIX IIOSICOB
JHHIb TPyINa cepeGpo-KoOasbT-HUKENEBHX MECTOPOXKACHHUH H, MOXKET
ObITb, TAKXKE CHIEPHTOBBIX W MAarHe3uTOBHIX He JalOT 3THX HauGojee
[03IHUX MeCTOPOXKIEHHH TejeMarMaTHueckoro tumna. OmHako B MeI-
CTHIX IecuaHukax PojesuH, OTHOCAIIUXCS, TIOBIJIUMOMY, HMEHHO K Me-
CTOPOXKIECHUAM IIOLOGHOrd THIIA, KOGAJBT COMEPKUTCH B BechbMa Ccylle-
CTBEHHBIX KOJIHUeCTBaX.

B npenenax CCCP x rpynne TeseMarMaTHYeCKHX MECTODPOKAEHHIT
MOTyT OBITH OTHECEHBI CBHHIIOBO-IIMHKOBEIE MecTOpoxkienus Kaparay,
OapuTOBBIC M BHTEPUTOBBIE MecTOpOKneHuss Komer-Ilara, MemucCThle
nmecyaHuku [lxkeskasrana, Arbacapa, UumepTHHCKOro pafoHa, MeJaKue
(mooputoBble, 6apUTOBBIE M CBHHIOBO-IIHHKOBBIE MECTODOKICHHS 3a-
nagHoro ckjaoHa ¥Ypasa u Ilpemypasnbs mepMmckoro Boapacra, Amzep-
MHHCKOe (DJIIOOPHTOBOE MECTOpOKIEHHEe, BO3MOKHO, ATacyiicKas TpyIl-
na rxeje30-MapraHueBhIX MecTopoxkiaeHHil Kasaxcrama wu mp.

5. O0mue 3aMeyaHHss K CXeMe Pa3BHTHMsI SHAOTEHHOH MHHEpAJM3ALHK

Paccmorpennas cxema pacnpeneseHHss SHAOTEHHBIX MHHePaJbHBIX
MECTOPOKICHUH B XOJ¢ TeOJOrMY4ecKOTO pA3BHTHS IIOABHXKHBIX NOSCOB
3eMHO# KOpbI, COBEPIICHHO €CTECTBEHHO, OTPa)KaeT JIHIIL OCHOBHBIE
TEHNEHIHUH B PAa3BUTHH 3HAOTEHHOH MHHepaJgu3aunu. XapaKTepHCTHKA
OTJIe/IbHBIX KOMIIEKCOB  SIBJICTCA O4YeHb OO00OIeHHOH, U MECTHBIC
(MoKaJIbHEIE) OCOGEHHOCTH OTHENbHBIX METaJJIOTeHUYECKHX TPOBHHIHII
e MorJu HaliTd B Hell cBoero orpaxkenus. MHOTrjJa HMEHHO 3TH 0OCO-
OGHHOCTH HMMEIOT pellaipolliee 3HAUeHHe NPH OLEHKe NepCHeKTHB KOH-
KDETHBIX paOHOB M TOH MJHM HHOfl MeTa/JIOTEHHYECKOH IIPOBHHIMH.

CBSI3M C 3THM HeOOXOAMMO CHeaTh PsA 3aMeuaHuif, KacaloIHXCS
IpUMEHeHNsT NAHHOH CXeMBl K KOHKPETHBIM MeTaJLIOTeHHUYECKHM IIpO-
BHHIHSM.

1) Beutm paccmorpenbl Bce riaBHefiline MuHepaJbHble KOMILIEKCHI,
KOTOpEpIe BCTPEUAIOTCST B IPefeaax pasJHuHBEIX MOABHIKHEIX [OSCOB.
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TakuMm oGpasoM, paccMOTpeHHasi HaMu TabJjulla sBJsieTcss Kak Ohbl
cBOAHOH, ofofialolell Tadbiunel, BKJIIOYaOlUled BCe BO3MOMHbBIEC THIIBI
HHTPY3UBHBIX H MHHEpPAJbHEIX KOMILIEKCOB NOJBMXKHBIX IOSICOB B TOH
BO3PACTHONl TOC/JeIOBATENbHOCTH, B KOTODOH OHH CJEAVIOT ApPYr 3a
apyrom. OpHako, ec/qH OGpPaTHTbCS K PacCMOTPEHHIO  KOHKDPETHBIX'
MOJABHAKHBIX Tosicor Ha Teppuropuun CCCP, To OKasbiBaercsi, 4To B
KaX<IOM M3 HHX TIPUCYTCTBYIOT Jajleko He BCe 3TH KOMILIEKCH, a
JHNIb HEKOTOPHIE M3 HHUX, TOTAAa Kak Jpyrue BbinazaioT. Takum obpa-
30M, IJIS Ka)KOOro IMOABHXKHOIO IOsiCa XapaKTepHa CBOS acCOIMallHs
UHTPY3HBHBIX M MHHEPaJbHbIX KOMILICKCOB, 0oJjee WJIM MeHee OTJIHY-
Hasg OT NMOAOGHON accOUMalMH APYTHX MOXBMIKHBIX 10sicoB. CoBeplieH-
HO eCTECTBEHHO, UTO KaxKjas Takasg acCOlMallis WHTPY3HBHHIX M ‘MuHe-
PAJbHBIX KOMILJIEKCOB OTpPaxKaeT OCOOEHHOCTH TeOJOrHuecKoro pasBH-
THSI COOTBETCTBYIOILUX IMOABMIKHEIX IIOSICOB.

OrtHocuTeNbHO OGOJlee BBIICPXKAHHBIMEH CPEAM  HHTPY3UBHBIX KOM-
IVIEKCOB  AIBJISIIOTCST KOMIUIEKCHl KPYIHBIX GAaTONHTOBBIX HJAH OGJIH3KHX
K HHAM UHTPY3UBHBIX TeJ, CBSI3AHHBIX C KPYNHBIMU 3TamaMH CKJajua-
THIX AHC/JAOKaUMH, T. €. KOMIVICKC THNepOasUTOBLIX HHTPY3Hil, KOM-
IieKC ra00po-NaardOrpaHuTHBIX WM rab6po-rpaHOCHEHUTOBBIX HH-
TPy3uil, M, HaKOHell, KOMILICKC HOPMAJbHBIX M KHCJBEX TI'PAHUTOB
CpeAHUX 3TanoB pasBuTUs. IIpu TOM cOCTaB JAHHBIX KOMILJIEKCOB B
PasHbIX ICABHMXKHBIX IIOSICAX M JdxXKe B Pa3/MUHBLIX CTPYKTYPHBIX 30-
Hax OJHOrO ¥ TOTO JKe MOJABUXKHONO TOfACa MOXET 3aMeTHO BapbHpO-
BaTh: rab0po-maaruorpaHuTHEIe U ra66po-rpaHOCHEHHTOBBIE KOMILICK-
Cbl; KOMIIIEKCH YMepeHHO KHCJBIX TI'DAHHTOB CPEIHHX 3TaloB pa3BH-
TUA U KHCJBIX U YJBTPAKHUCJALIX TPAHUTOB; Te U JAPYTHe KOMILIEKCHL.
PynoHOCHOCTb HHTPY3HBHBIX KOMIUIGKCOB B PAa3/HUHBIX  [OABHAKHBIX
nosicax MOJKeT BapbHpoBaTth enie GoJsee CHIBHO.

Komnziekcsl MaJiblX, TpPELIMHHBIX MHTPY3HH, CBA3aHHBIX C PasphIB-
HBIMH HapylleHHsMH, OCOGeHHO pa3sHOOOpasHBl B Pa3HLIX MOJABUMKHBIX
nosicax, U Hepeiko MeTa/VIOFCHHYEeCKHNl OOJMK TOH WM HHOH mpo-
BHHUUHM CO344€TCsl MUMEHHO 3THMH MaJ/bIMH HHTPY3HAMH. 3Jech 0CO-
O6eHHO CHJbHO CKa3blBACTCSl BJIHSIHUE PA3JUYHOIO XOAA TeOJIOTHUYECKOro
Pa3sBUTHS IIOJABHKHOrO IIOfca Ha XapakTep BO3HHKAIOIIUX WHTPY3HB-
HBEIX IIOPOJI U MHHEpaJbHBLIX MeCTOPOXKIeHHH.

2) B HeKOTOPHLIX NOABHXKHBEIX MOACAX I'e0JOrHYecKoe Pa3BHTHE 3HA-
YUTENHHO YCJIOKHSETCS W COOTBETCTBEHHO YCJIOXKHSETCS accolyanus
HHTPY3UBHLIX U MHHEPaJbHBIX KOMIUIeKcOB. Tak, Hamnpumep, IaJjeosoii-
CKOe pasBUTHe MOJBUXKHOTO IIOsica BOCTOYHOIO CKJIOHa Ypada ObLIO
CHJIBHO OCJIOJKHEHO. DTOT MOJBHKHOH TOfC Npolle] paHHHE 3Tallbl
CBOEr0 PasBHTHsI B KaseJlOHCKOe BpeMmsl. B paJpneiiieM oH Obl1 BO-
BJeUel B TeOJOTHYECKOe PAa3BUTHE BHOBb 3aJI0XKHBHIECTOCS KDYNHOTO
BAPHCCKOrO MOABHIKHOTO I105ICA, OXBATHBILErO 3aNajHble HPOBHHIUH
Kurasa, 3anamnyio Moxrosauio, Cpenniolo A3Hio U 3HAYHTENbHYIO UaCTh
Kasaxcrana. Bmecre ¢ 3THM KpymMHeHIIMM NOLBHXKHBIM IOACOM BOC-
TOUHBIH CKJIOH Ypaja MOBTOPHO MePeKHJ PaHHHE STallbl CBOEro Ieo-
JIOTHYECKOro pasBuTHs, Grarogapst ueMy MHHEPAJH3alUsi MMEHHO paH-
HAX 3TamoB 3jiech NPosiBjeHa OcoGeHHO WHTEHCHBHO. 3pech HMeercs
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KaJICIOHCKH - ITATHHOHOCHBIH raG0po-NepHAOTUTOBbIl KOMILIEKC M Ba-
PHCCKHIl XDOMHTOHOCHBIH THNepGasHTOBBII KOMIIEKC, AAIOLIMi- MarHe-
THTOBbIE MecTopoXJeHHs Top. Beicokoft n baarozarti, # Bapucckui
['ym6eficko-MarduToropckuil  rpaHOCHEHH10BBII  KOMIMIEKC, AarOLIUH
MATHETHTOBOE MECTOpOKAeHHe TI. MaruutHoél. CoBepuieHHO ecTecT-
BEHHO, YTO B JAPYIHX NOABHIKHBIX MOSiCAX MOIVIM 0KasaTbest CAyGAHPO-
PAHHBIMH CpEJHME 3Tanbl TeO0JIOTHYECKOTO PpAa3BHTUS C ABYKpaTilbiM
WJIH MHOTOKDATHBIM IIDOSIBI€HHEM BO BpEMEHH XapaKTepHbIX JJIsi HHX
6ATOJIUTOBLIX IPAHHTOMAHBIX HHTPY3HH.

3) VHTeHcHBHOCTb NpOSBJNEHHS DPa3/HYHLIX HHTPY3HBHBIX H MHHe-
pajbHBIX KOMILIEKCOB JlaxKe NPHU CXOAHOH HX accOLMaldd MOXKeT oKa-
3aThCAl B DA3HBIX MOJABHMIKHBIX NOSCAX OUEHb PAB3JIHUHOH: Te KOMILIEK-
CBl, KOTOpble BeCbMa HMHTEHCHBHO NPOSIBJEHL! B Ipejeiax OJHOro MOJ-
BUKHOTO 10sica, ciabo nposBJeHbl B NpeactaX APYroro MOABHIKHOTO
nosica, H HaoGopor. Hepeako HabmaofaeTcss pasgHuHasi HHTEHCUBHOCTH
IIPOABJICHUSL HE TOJbKO OTHE/bHBIX HHTPY3HBHBIX H MHHEpaJsbHBIX
KOMIIJIEKCOB, HO HeJBlX HMX CPyni, OTBEUAMILUHMX KPYIHBIM STanaMm pas-
putusi. ‘laK, HampuMep, MOryr OblTb BecbMa HHTEHCHBHO MNPOSIBJIEHBI.
KOMIUIEKCHl DAHHHX 3TaloB, a KOMIIEKCHl CPEIHHX HJIH MO3JHUX 3Ta-
OB PasBuThl ¢/1afo. 3TO B OUeHb CHJbHON Mepe ONpejesseT MeTasJo-
reHHvecKHil OOJHMK KaxKIoH oThenbHoll nposuHuud. Tak, Hampumep,
Ha Ypasde pecbMa MHTEHCHBHO IPeACTABJeEHbl HHTPY3HBHLEIE H MHHe-
paJibHble KOMIUIEKCH paHHHX 3TAlOB Pa3BUTHS KaK KaJlefOHCKHE, TakK
it Bapucckue. MHTpysuBHbIE M MHHepaJbHble KOMIJIEKCHl - CPEAHUX
9TAIOB PA3BUTHSI NPEACTABJEHBl XOTA H AOCTATOYHO HHTEHCHBHO, HO
BCe XKe HEeCKOJbKO cjaabee. MHTpysuBHEIE M MHHepaJbHble KOMILJIEK-
Chbl MO3JAHHX M KOHEUHHIX S5TAllOB DAa3BUTUSI B IIpefesaX BOCTOUHOrQ
CK/JIOHa YpaJa IOYTH He IposiB/IeHbl. HaoGopoT, mjs Me3030HcCKOro
loABHKHOrO nosica Bocrounoin yactu Coserckoro Corosa xapakrep-
HO cj1a0oe MpOsBJEHHE HHTPY3UBHBIX H MHHEPaJbHBIX KOMILICKCOR
PAHHHX M KOHEUHBLIX 3TaloB PAa3BHTUS, HO HCKJIOUHTEJLHO HHTEHCHB-
HO Da3BUTBl HHTPY3MBHbIE H MHHePa/bHble KOMIUIEKCHI- CpPeJHHX H
nosaHux sranoB. VMMEHHO 3TUMH OCOOEHHOCTAMH B 3HAUHTEIBLHOI
Mepe M OmpeiensieTcsi MeTa/JIOreHHYecKuii 0OJHK TOTO M. APYroro
feruoHa. . :

4) B cocraBe MHHepasbHbIX KOMIIJIEKCOB MOTYT B OYeHL CHJIbLHOII
Mepe OTparKaTbCsl MeCTHbIe  (JIOKasbHble) ocobennocTd. Kamnuplit Mu-
HepaJbHBIA KOMIUIEKC BKJ/IIOYAeT OObIYHO LEJbIH pPSAJ THIOB MECTOPOK-
JeHufl. B OZHHX NOABMXKHHIX NOSCaX MHHEDAJbHBI KOMILIEKC MOIKET
ObITb NpEACTABJAEH MNDPEHMMYLIECTBEHHO OJHUMH THIIAMH MeCTOPOKIe-
KU, B APYrHX NOJBIMHBIX I05ICAX TOT K€ CaMBIl KOMIIEKC — Apy-
TUMH * THNIAMH MecTopoxzenMid. Tak, Hanpumep, peaxoMeTaqbHOe
OpyZeHeHHe B CBSI3H. C KHCJBIMU TDAHUTAMH CPEIHHUX 3TANOB’ Pas3BH-
THsl B OJHHX MNOABHXKHBIX I10fiCaX NPEACTABJECHO NPEHMYIILEeCTBEHHO
OMIOBAHHBIMH MJIM  OJIOBSIHHO-BOJIb(PAMOBLEIMH ~ MECTOPOXKAEHHUSMH, B’
APYrux TOABHIKHBIX MOsiCaX — BOJb(PaAMOBLIMH Y MOJHOAEHO-BOJIb-

GpamMoBBIMH 1IPH OTCYTCTBHM HJIH Ca60OM DPA3BHTHH OJOBAHHBIX. KoJ-

deflaHHaf MHHEPasiH3allusd B OQHHX TOABHXXHBIX NOfcaX NpeACTaB/eHa
5 3ak. 7076 ' 65



MeAHCTO-TIHPHTOBBIMH 3aJ1eKaMH

Up@liMYﬂ;@C’[g@HHO NHPUTOBLIME H
r ax — IOJUMETATIHUECKHMH U fa-

(Ypan), B Apyrux MOJBHKHBIX I05C T C
PHTOBO-IOJIHMETALTHUECKHMH sagexamn (Byaueii Aarail). B muHe-
pabHBIX KOMIIEKCaX KOHEUHBIX STanos pasBuTHst pasHoobpasie Me-
CTOpOKAEHHI B PasHbIX MOABHMKHBIX TOACAX MOXKeT ObiTh enle fojec
3HAYHTEIbHBIM, _
[IpuunHsl NOAOGHBIX pasnuiil He yCTAHOBJEHbL. Janexo He Bcer-
Jla OHH MOTYT OBIThb B KAKOM-HBO CTeNeHH OODbSICHEHB IMyOHHOil 3po-
3HOHHOTO cpe3a. BepOosiTHO, CYLICCTBEHHYIO POJb Hrpalor 0COGEHHOCTH
COJOIHYECKONO PasBHTIIS Kax/10ro OTHEJbHOro NOABHIKHOTO nosica, a
TaKKe OCOGEHHOCTH BElLECTBEHHOTO cOCTaBa = TOTO ray0ugHoro cyo-
tpara, 3a CdYeT TUIABJIEHHS KOTOPOTO BO3HHKAIOT rayOuHHBIe Marma-

THUeCKHE@ ouaru.
5) Cxema pacmpefeierisi 9HIOICHHBIX MHHEPaJbHBIX MECTOPOXK-.
JCHHii B XOJE Te0JOTHUYeCKOrO Pa3BWTH: MOABHIKHBIX HOSICOB  3EMHOIt
KOpBI TIOCTpOEHA B OCHOBHOM 11 Marepuase 1aJIe030HCKHX H Me3oKal-
HO30/CKHX NOABHIKHBIX NOSICOB, OCHOBHbIE TEHACHLUH Pa3BHTHS KOTO-
pBIX OHa TJIABHBIM o6pasoM H OTpaxKaer. B Hekortopoii Mepd oma Mpli-
JOMKMMa H K aHAJH3y SHAOTEHHOH MuHepaJ/usauun MO3AHENpoTePo30ii-
CKUX MOABMIKHBIX TOsICOB. B paiHem MPOTepo3oe i B apxee BECh XOn
[e0JIOTHUECKOr0 PasBHTHs 3eMHOH KOPBI JIOJIKEH 6blI B JOCTATOUHOI
Mepe OTJIHYaThCsl, H TOTOMY HEOOXOAMMO COCTaBIATh 0cO0yI0, CXCMY
pacnpejie/ieHusi BO BpeMeH! HHTPY3UBHBIX 1 MHHEpasibHBIX KOMIUICK-
CoB, KOTOpasl, BEPOSATHO, JHIUbL B Ham0o/ee KPYIHBIX CBOHMX Ocoler-
HOCTAX Oy/IeT HECKOJbKO npilaHKaTbCS K pasofpaHHOll Bhille CXeMe.
ACCOIMALHS HHTPY3UBHBIX I MIHEPaJbHBIX ~KOMIVIEKCOB, & TaKKe
HEKOTOpble OCOOEHHOCTH HX BEIIECTBEHIOTO cocTasa, BepOsITHO, He-
CKOMIBKO PAa3IHUHEI B NOABHACHBIX noscax PaBJIMYHOTO T€OJOrHIECKOro-
so3pacta. TpyIHOCTD HCCIENOBAHHA STOrO Bonpoca 3akjiouaercs B
'QTCYTCTBHII KDUTEPHEB ISt TOTO, yroBhl OTJIHUATE BJMSHHE Da3JHUHOIO
reoJIOTHUECKOTO BO3pacTa OT BJHAHHS pasJuHOM IJyGHHBI 3PO3HOH-
HOTO cpesa, TaK Kak JJis JpeBHuX [OIBHIKHLIX II0SICOB HMEIOTCS BCe
OCHOBAHMS TNpeAnoJaraTs COOTBETCTBEHHO GOJbILYI0 TIYOHHY 3DO3H-
OHHOrO -Cpeaa.
MaBecTHO, HANPUMED, UTO AHOPTO3HT-UaPHOKMTOBHIC HHTPY3HBHbIE
KOMIUIeKeH HauboJee XapakrepHbl UJId IOKeMOPHACKHX H OT4acTH
pANHenaNeo3oficKiX MOABHKHBIX I05COB 1 TIOUTH HE BCTpevalorcest B
Gosee MOJOILIX MOIBHIKHBIX 30HAX; B JOKeMOPHHCKHX  TMOJBUIKHBIX
nosicaX B MX COCTaB, KpoOMe AHOPTO3HTOB M HAPHOKHTOB, OOBIMHO BXO-
18T TakKe ra66po, HOPHTEL, MOHLOHHTHI, CHEHHTHI, I'PAHOCHEHHTHl H
Ap. Bee aTH mOpOAB XapakTepubl AIA 1a66p0-rpaHGCHEHHTOBBIX KOM-
[WIEKCOB  TOC/IeJOKeMOPHIACKEX TOABHZAKHBIX TOSICOB, KOTODLIC, MOBU-
TUMOMY, SBJAIOTCA aHaJdoramu JOKeMOpUHACKHX ~ AHOPTO3HT-UapPHOKA-
ToBBIX KOMILUIekcoB. Hanbosee BepOSTHO, UTO BbINAACHHE aHOPTO3HTOB
M YapHOKUTOB B Gosiee MOJIOABIX KOMILICKCAX 06YCJIOBJIEHO Pas3/INdHOl
ray6HHON HaGII0aeMOro SPO3HOHHOrO cpesa 3THX KOMILJIEKCOB, HO He
PA3IHUHBIM XOZOM JH((epeHuHaln MarmMsl B jgokem6pun u B Gonee

O3 HHEe MNEPHOLHL. i
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PaBHbI‘:\i 0o6pasoM TI'paHnTbhl panaxHsi Hauboslee xapémepubr s
JIOKeMOPHICKHX HHTPY3HBHBIX KoMruwlekcos. MX aHajoramu mno noo-
JKEHUIO B XOHIe TIeOJIOTHYECKOTG DAasBHTHS JOJABHKHBIX [0SCOB sIBJS-
OTCS MaJIble MHTPY3HH THOPHJHBIX CHEHHTO-AMOPHTOB 11 I'PAHOCHEHH-
TOB TO3/JIHHX 3TANOB, ¢ KOTOPHIMH CBfi3aHa MO3MHAA TPYNna KOHTAK-
TOBO-METACOMATHYECKHX MAarHeTHTOBHIX MECTOPOXKIEHHH.

) Hao6opeT, HeKOTOpBIe MHHEPaJbHBIC KOMIIEKCHI, XapaKTepHble st
fo/iee MOJOABIX TOABHIKHBIX TOSCOB, He BCTpeyaloTcsi B Hojee paHHMX
NOABHIKHBIX NosicaXx. Tax, Hanpumep, KOMIUIEKC BTOPHUHBIX KBapuu;
TOB I KOMIUIEKC HH3KOTCMIEPATYPHEIX CYPbMAHBIX, PTYTHHIX I MBHIIbS-
KOBBIN MeCTOPOXJeHHIl BIepBHe NOSBJSIOTCS JHIIL B TNO3JAHEBAPHC-
CKOE BpeMs, KOMILIeKe GJIH3NOBEPXHOCTHHIX 30JI0T0-CEPeOPAHBIX: MecTo-
POKJIEHHH ~~ B cAMOM KOHIE Me30305.. Mo)HO mpemmoJarat H 3/ech
RJNSIHAE PasJMYHON IyGHHE! 3PO3HOHHOTO Cpesa, TaKk KaK Bce Nepe-
lAIHCJIEIIHbIQ KOMIUIEKCH TIPE[CTABJSIOT THIHUYHBIE OOpa30Baiusi Majbix
rAiyOMH 1 NOTOMY B MEPBYIO Ouepeab AONKHBI YHHUTOMKATHCS 3p03ne1";
Jlpyrue muHepastbHBIE KOMIUIEKCHI TOH Ke ralyOHHHOCTH Hanpm\ieﬁ
KoJIYelaHble MECTOPOXKIEHHS, CepeﬁpO-KOGaJle-HHKeJIEBb!’e MeCTOPOK-
ﬁggggo éla };Z(H}; JOCTAaTOUHO IJ‘IHpOKO PasBHTH H Cpedn AoKeMOpuiicknx

Hanpueiimas paspaGoTKa 3TOrO BONPOCA JOJ/IKHA BHIACHHTL ACCO-
IHALHE HHTPY3UBHBIX H MHHEDAJbHBIX KOMILJEKCOB, XapaKTepHhle s
NOABHKHBEIX TI0ICOB PasyIHUHOrO Te0JIOrHYECKOro B’ospacm.

- 6) I—Iauébq’ee MOJIOJIble NOABHXKHBIE mosica, CpenuseMHOMOpCKRiT 1
Tuxooxkeanckufi, na’eKo ellle He 3aKOHUMJIH CBOE IeoJIOriuecKoe pas-
rUTHe. AHaJHM3 HX HHTDY3HBHBIX M SHIOT€HHBIX MHHEpAJIbLHBIX KO(Z\;-
JUIEKCOB, & TAKKE OCAIKOHAKOIIEHHS MOKASHBAIOT, UTO OHI TOBKO
3aKAHUHBAIOT paHNHe 3Tanbl CBOEr0 DPA3BHTHS U A B omenénux
YUacTKax Tepeuwn! K OCaAKOHAKOIJIEHUWIO CPERHHX 3Tanon p;lasnms;
Taknaym 06pasoM, MHTPY3HBHBIE H MHHEpPAJbHEIC KOMILIEKCHE cpe’mm\'.
NMO3JHHX H KOHEUHBIX 3TANOB PA3BHTHSA B 97MX  NOABHIKHBEIX noscax

. CIlle He IPOSIBJASIHCH.

7) OtnenbHble YYacTKH OOHHX M TeX »Ke MNOJBUZKHBIX [OSICOB Pa3-
BVHBHIOTCﬂ JlaJIeKO He CHHXPOHHO, Omepemxasl ApYyr APyra. Hoa'récmv’ :
(x);}}m W T€ JKe WIH CXOLHbe HHTPY3HBHLIE H MHHEPAJbLHBIE KOMMIIEKCH!
: ’posfmmmca B PasJMYHBIX YUACTKAX ONPEeNeJeHHOTO MOABHKHOIO MOs-
(L: hle onnospeMenHo. Hepelko Takde pasHOBPEMEHHO PA3BHBAIOLLIE: -
o MyHi?eCT:i{;lIpr‘?iﬂ}IZaIOTCH ME3AY coBoil 1Mo accoUManyil- HHTPY3HBHEIX-
mmmgo Mpu KOMIUIEKCOB. MIMeHHO K Hum HauGo/ee NPHIOKHMO
¢ ) MCTaJIOreHHYeCKNX NMPOBHHIMAX. B KauecTse nmpumepa pas-
ﬁ;{;pememp Pa3BHBAIOMIHXCA YYACTKOB HJM NPOBHHLOUN OXHOrO M Tc(nto
;Tg)enojzé;snfm{.or}o H(?HCH MOXKHO mnpuBect Madert Kaskas n Yeproe
C‘é . au'uim (4BKa3 B HACTOAUIEE BPeMs 3aBEPLIACT DAlHHE 3TAIbI
o ero PasBATI, Gacceiin YepHoro mopst yie mnepemes K OCaaKOHa-
(OIIEHHIO CPE/HHS 3TANOB PASBHTHS NOABHIKHOTO mosica. ITogoGHoro
Do,.ru: NpUMeph MOYKHO NPHBECTI U AJISI 1AM €030 CKHUX HOﬂBH}i{HbIX HOSICOB.
" 8) HeoGxomumo eme YTOUHHTL CaMOe IOHSITHE 00 HHTPYSHBHOM H,
tnepanpHom Kommaexce, Llensifi psin nanumix cBUAETENLCTBYET O TOM,

K
. 67



|
|

4TO MHTPYSHBUBIE W OTBEualollle MM MiHEpasbHble KOMIWIEKCHI obpa-
3yloTCs He B KaKOf-TO CTPOTO oOnpejiesieHHblt MOMEHT B TCOJIOTHYe-
CKOM PAa3BHTHH [CABHKHOTO IIOSICA, a4 OXBATHIBAIOT OMNpefeeHHEIH Go-
Jee WM MeHee JUIHTEJbHHI TepuoA, B TEUeHHe KOTOPOro MOTyT IIo-
cJIeIoBaTeIbHO BO3HMKATL HECKOJIBKO CXONHBIX 1O CBOEMY XapakTepy
koMmIekcos. TakuM o6pasoM, camoe TOHsATHe 00 MHTPY3HNBHOM H MH-
HEpaJbHOM KOMILIEKCEe SIBISeTcsl 3HAUMTENbHO OCoJsiee  CJIOKHBIM, ueM
3TO CYHTAJOCh MPH DPACCMOTPEHHH CBOZHON TaGJHIbL.

Bce cienaHHble BhIIE OTOBOPKH. SICHO [OKA3BIBAIOT, YTO 3Ta Tabau-
1a SIBJSIeTCsT OuYeHb NPHOMHKEHHON cXeMoif, OTpaalmel JHb ca-
MBIE OCHOBHBIE TEHNEHIIMH B pPa3BUTHH HMHTPY3HBHOTO MAarMarTusMa
SHIOTEHHOH MHHepPaJW3alMH MOJBIKHBIX NOSCOB, HO JAJICKO He OXBa-
THIBAIOWIEH BCell CAOKHOCTH W pa3HooOpasuss NPHPOAHLIX ABJIEHHIL.

111. UHTPY3UBHBIE ¥ 9HIAOTEHHBIE MUHEPAJIbHbIE
KOMIUIEKCHI MITAT®OPMEHHLBIX OBJIACTEM

Han6osiee cyiiecTBEHHBIM  OTJIHYMEM  MarMarTH3Ma  HNOJBHXKHBIX
1I0SICOB 3eMHON KOpHl W MIaT(OPMEHHBIX obaacrell sBJSETCS  PE3KO
NofuMHEHHasl, B GOJIBIIMHCTBE CJYyuaeB. COBEPIICHHO HHUYTOXKHAs
poJib, a HepeAKO TIOJHOe OTCYTCTBHE Ha IIaTdopmax NpOsBJEHUH
IPaHATOMAHBIX MarM. HauGosee XapakTepHBIMH HJIs T1aT(hOPMEHHBIX
objiacreil SIBJASIOTCS, C ONHOI CTOPOHBI, OCHOBHBIE H YJIbTDPAOCHOBHEIE
Marmbl, ¢ IPYroil — IIeJOoYHble, HEPEJKO COMPOBOXKAAeMble OUEHb pas-
HOOGpPA3HBIM KOMIIJIEKCOM MAarMatHyecKHX MOpo. '

OmnuM M3 XapakTePHBIX MarMaTHUeCKHX KOMILIEKCOB naatdopm
sIBJIsleTCsl TaK HasbiBaemast Tpannosasi ¢opMallust, BRJAoUawoumas Kax
a(ysuBHBlE, TaK M UHTPY3UBHHE IIposBJeHUsI. B oT/inuMe oT nposB-
JieHnii OCHOBHBIX MarM B paHHUe 3Talbl Pa3BUTHSI TOABHIKHEIX MOf-
coB, B npenenax miaatdopMeHHBIX obJacTell mpoueccw aubdepeHuHa-
IMH OCHOBHBIX MarM BhIpay{eHw! 3HAYUTeJbHO cjialee. Ilpu sTOoM OHH
HOCAT cBoeoOGpa3HBIH XapakTep H 34KJIOUAIOTCS B OCHOBHOM B 00o0-
ramenun JuddepeHIHAaTOB KeJe30M 3a CUeT YMeHbIIeHHs MarHe3HH.
[poueccur nonobHolt auddepennranny Hepemko 3aXOAAT AOCTaTOYHO
naJIeKo, OJTHaKO BO3HHKalomue audQepeHunaTH 00LIYHO He BHIXOAAT 32
Tipeesibl TPYNMH . OCHOBHBIX nopox. Jluddepennunarsl cpeanero u Kuc-
JIOTO cOCTaBa HE XapakTepHbl, ecjy He CYMTaTb HeOOJbIIMX Cerpera-
IIMOHHBIX TPOKHUJIKOB.

DujoreHHass MMHepaJu3alysl, CBSI3aHHAA C TPANIOBBIMHU - KOMILIEK-
CAMH, NPENCTABIEHA MArHeTHTOBBHIMH MCCTOPOXKAEHHAMH H o6ocobune-
AMAMY . MeJHO-HHKEJeBHX cyabpumos. MHorna Bcrpeuarorcs HesHayu-
TeJbHble TPOSIBJIEHUS] THAPOTEPMAaJIbHOH CBHHIOBO-IMHKOBOH MHJM 30~
JUTON MHHEpaJIU3aliH.

B nexoropbix maargopmenHuix obmactax (lOxnas Adpuka, Kana-
na, otyactd KosbckHil mosyocrpoB) BerpeualoTcsi - 6osee TuiyOHHHBIE
KOMIUIEKCH], CJOXEHHblE OCHOBHLIMH MarMaMu H uxX auddepennunara-
MH W HepelKO MAalollie KPyNHble HHTPY3HH JIONOJHTOBOro THna. IT10

KaK Gbl IyyGHHHBIE aHaJOrM TPammnoBo# QopManuu. 3aech mpoueccH
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AnddepeHunanuy npescTaBiensl B GoJee  3HAYHTENbHOM PasBUTHU
IeM B Tpamnopoll (opmalnum, HO Bce e AH(QEpeHnHaTHl B Kosuye.
CIBEHHOM OTHOIICHHI OCKLIMHO 3HAYHTEJNBHO YCTYMAIOT Heguddepeniu-
POBAHHBIM WM JIHWIL Ccjaab0 anddepeHUHPOBAHHEIM OCHOBHBIM nopo-
Aam. B ommux cayvasx (Bymsedbackuii kommiexe IOHO# Adpukn)
B 3aMETHOM KOJHYECTBE BO3HHKAIOT yJbTPAOCHOBHHIE IUMGbeEpeHLHAaT!
OCHOBHBIX Marm, B Apyrux ciydasx (Ceuabepu B Kaname) Gosee cy-
ISCTECHHYIO POJIb HIDAIOT TPAHMTB aJsCKUTOBOrO THHA. MHorma Boa-
HHKAIOT Ju¢depeHuuarhl JIHOPUTOBOTO COCTABA. B OT/IHYHE OT TeOCHH-
KJIMHAJIBHBIX O6JsacTefl, Tae Kuciable MudepeHudaTl OCHOBHLIX Maly
IPEACTABJIEHB TJIABHLIM O6Pa30oM MOpPOXAMH IIATHOIPAHHTHOLO COCTA- -
B4, B n0J00HOr0 poxa nH(depeHIHPOBAHHEIX 1aTHOPMEHHBIX KOM-
[IIERCAX CYHIECTBEHHYIO DPOJIb MIPalOT KaJHeBble TPAHHTOMABI, HEPELKO
HOBBIIIEHHOH INEJOYHOCTH. .

Cu IOI0OHBIMH KOMILIEKCAMH eHie B GOableil Mepe, ueM ¢ Tpai-
noBoil opMaumeil, CBA3AHH MECTOPOKIEHAS MeIHO-HHKENEBLIX pPyL
(Cenbepn), TakKe MeCTOPOKIZEHHS MATHETHTA I THTAHOMATHETHTA
IpH  HAJUYHH  YJIbTPAOCHOBHBIX ﬂIIqJ(;oepeHuHaTOB—Mecmrpomneﬂnﬂ’
[IaTHHBL ¥ XpomuTa (DymBedbickuil KoMIuiekc). '

KoMITeKeH 11eJI0UHBIX TOPOA NPEACTABASIOT He MeHee Xapakrep-
HYI0O MarMarnyeckyro Qopmanuio miatGopMeHHEIX o6JjacTeli. B oriiu-
M€ OT OCHOBHBIX MODOA, /51 5TOH (DOpMAUMH XapaKTepPHL LIMPOKO
NPOSABJCHHBIE 1 JaJIeKo HIyLlHe mpouecchl FH((EepeHIHanun, HepesKo
AQIOIHE KOMIICKCHl MCK/IIOUATEIBHO Pa3HOOGPA3HOro meTporpaduye-
croro cocrapa. Juddepenuuarel Koae6aoTes mo cocTaBy OT INeJoy-
HbIX TICDUAOTUTOB M IHPOKCEHHTOB 10 Haubojee JefKOKPATOBBIX [O-
POL KdK KHCHIOrO H yJIbTPAKHCJOrO COCTaBa (aJSICKMTHI), TaK DaBHO
IEJIOUHOrO H yJBTPALENOUHOTO (He(eJHHOBbE CHEHHTH,  HIOJIHMTHI).
OGBIYHO OHH BCTPEYAIOTCS COBMECTHO, HO B ONHHX KOMILIEKCAX nopo-
ABL COCTaBa INEJIOYHBIX INIEPHAOTHTOB 3aMETHO 1peoGafaloT Haj
Apyrumu nuddepennuaramu  (Cubupexast WIaTpopMa, KUMGEPJIHTHL
IOxmuoii Adpuxu), B apyrux cayuasx, Ha000pOT, OHH HIPAIOT MOMLUH-
HenHyo (Kosbckuli mosyocTpoB) miu name coBepieHHo HHYTOKHYIO
ponb (AnnaHckas IUIMTa) 10 CPAaBHEHHIO C JIEHKOKPATOBBIMHU JH(de-
penunatamu. OueHb UYAcTO COBMECTHO € MHTPYSHBHHIMH  IHE/OUHBIMHA
TOpofaMi IPOSIBJIEHB! LUeJOUHBEle 3(h(y3UBLL

ITo merporpacguueckoMy cocraBy u XapakTepy 3HJIOTEHHOH MHHepa-
JH3ALUA CPeNH TUIATQOPMEHHBIX KOMILIEKCOB IHEJOUHBIX [OPOJ MOFYT
ObITH BBIAGEHB! TPH TPYNnbl. C HHTPYSUBHEIMH KOMILICKCAMH, Ipei-
CTaBJICHHLIMH KPYNHBIMH TeJaMU IMeJOYHLIX I0POJ THIA HedeHHOBBIX
CHEHMTOB, CBfi3aHbl PA3HOOOpasHbEIC IO COCTABY MarMaTHYecKHe, er-
MATHTOBBIE M HHOTJA CBOCOODASHBIE THAPOTEPMAJIbHBIE MECTOPOXKIE-
HHsl, COAFpIKallUe CaMble PA3/UyHBEIe MaJjble W PefKHe sjaeMeHTH. CIo-
A4 OTHOCATCH anaTHT-HedeaHHOBEe pyaer Kosbeckoro mosyocrposa,
KPUOJMTOBbIE MECTOPOXKIAeHHst ['peHsaniny, ruapoTepMasbHble MeCTo-
poxmenust mapnsuta (QJIOOKapGOHAT LEePHEBLIX 3eMejb), MarMaTHue-

CKHE M MEerMaTHTOBbIE MECTODOKJAEHHS MUHEPaJIoB LHPKOHHS, TaHTala,
HHOGHST U Jp. ‘
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C. boaee I’JIYGHHHIDIMI/I KOMILJIEKCAMH  LIEI0UHbIX HeleLOTHTOB,

. 0BBIYHO COHpOBO}KﬂaEMbIX 11eJIOUHBIMHA H yJIpraIU.eJIO‘{HI:IMI/I,HOpOlla-

MH, HepeiKO CBS3aHbl MarMariyeckie MeCTOPOK/CHH:A THTaHO-Marue-
tura (bBpasunus, Apkausac B CIIA u ap.), a ¢ G/H3NOBEPXHOCTHHIMA
KOMIIJIeKCaMH IIeJIOUYHBIX TEPHIOTHTOB  THIA KuMOepJHTOB — MECTO- .
POKIEHUSI aJIMa30B. _ .
Tperbio TpymHIy IIEJNOYHBIX TIOPOA nuatdopMeHHbIX obJacTei C€O-
CTABJSIOT IHPOKO AU PepeHUrpOBaHHbIe HHTPY3UBHbIE KOMIUICKCHI,
BKJIIOUAIOMME IOPOJBl OT Tab6po uepes MOHLOHMTHL 1O FPaHOCHEHHTOB
M IIeJOYHBIX TPAHHTOB, C OJHOH CTOPOHEL H 1O HeDesIHOBBIX M IICEB-
TOJIeHIUTOBLIX HOPOX, C APYroil CTOPOHBL [lo cocrapy 3TH KOMIJIEKCH
JOBOJILHO OJIM3KO HAMOMHHAILOT raG6pO-TPAHOCHEHUTOBBIE  KOMILICKCHE
DAHHHX 3TATOB PA3BHTHs MOJBHIKHBIX TOACOB, HO OOBIUHO OTJIHYAIOT-
ol 6ojiee UETKO BBIPAXKEHHEIM ILENOYHBIM XapaKTepoM. Kak u ¢ rab-
6pO-rpaHOCHEHUTOBBIME KOMIIEKCAMH NOABMKHEIX  TOSICOB, C HHMH
GLIBAIOT CBS3aHBl KOHTAKTOBO-METaCOMaTHYeCKHe MarieTHTOBLIC MecTo-

'po>x,uemm, pHorga ¢ IpuMecChio Menau, lieeauTa H MOJMOJEHHTa, U TE-

ApOoTepMallbibie MECTOPOX/EHHS CBHHIA 1 [IMHKA, 30J10Ta, MOJHOIeHa.

B nesoM MarMaTHsM H MeTasioreHHs maTdopMeHHbIX obJacrei
crosT HanGosee GJNSKO K MArMaTnsMy H MeTaJIoreHHH pamHiux aTa-
0B PAa3BATHsI HOJBHIKHBIX IOSCOB. B npenmenax maatdopM  PeEsKo
fposiBAeHa POJb OCHOBHBIX U HICHOUHBIX MarM I CBSI3AHHOH C HHMHK
MHHEpATH3AMMH B CBEJeHa JIo MHHHMyMa POJb IPAHUTOMAHBIX JH(be-
PEHIMATOB OCHOBHEIX Marm H HX MeTaJloreHuH, XapakTepHo, YTo Ha
naat(opMax H B TOJBHKHBIX TOACAX CO CXOMBIMA MarMaTHYeCKHMH
KOMILIEKCAMH CBSI3aHBI CXOJHEIE KOMIWICKCHI MHHEPaJbHBIX MECTOPOXK-
JeHuil, MposiBJsIonecs B PesKo OTJIHUHON CTPYKTyPHOIl 0OCTaHOBKE.

IV. PACIIPEAEJIEHUE BO BPEMEHMU TJIABHEVIINX
METAJIJIOB 9HIOTEHHBIX MECTOPO)XJ EHUN

- Konnexrusom yuensix BCETEU (Jlenunrpan) Oblia NpeANpUHATE
HHTepecHasi TONBITKA BBISCHUTD pacrpejie/icHie MHPOBHIX ~ DecypcoB
FJIABHEHINHK MeTajvloB SHIOTEHHBIX MECTOPOKIEHH I, ¢ OJHON CTOPO-
HBI, MEXKLY OTAeJbHBIMH MHHEpaIbHBIMU KOMILJTeKcaMH, ¢ APYroi cro-
POHBI, MEKIY MECTOPOKJCHUSMHU pa3/IHIHOTO re0JIOTHUECKOTO BO3pa-
cTa. B rmojicuer BOILIN KaK JOGBITHE KOJHYECTBA 3THX METaJlJIoB, TAK U
ocTalolIEecs B HeAPAX C OUeHh yMEpPEHHBLIMH 3JIeMEHTAMH NPOTHO32
B OTAEIbHHIX caydasx. ITo mMeau Takoe pacmpeie/eHue 6BLIO CHIesaHo
wia 140 My, T ee MHPOBBIX DeCypcoB, IO 30J10Ty — I/ 46 THC. T
u T. 1. PaccMorpum cefiuac OCHOBHbIE Pe3y/IbTAThI 3TOi pPaboTHL.

OnoBo. Jlas 0J0BAa OCHOBHOE MPOMBIIICHHOE 3HAUCHIE HMEIOT
Tpu (opMaluH, BhiLe/]eHHbIE B CBOE BPCMS C. C. CMUpHOBHIM: TIerMa-
THTOBasi W KBapleBO-KACCHTepuToBasi (opMaiui, CBASAHHLE € KHC-
ABIMH 1 YJIBTPAKHCJIBIME TPAHWTAMH CPEIHHX STaroB pasBUTHS TOJ-
BIDKHBIX IOSICOB, H CYJb(MHAHO-KaCCUTePHTOBAS dopManusa NO3MHUX
51anoB. M3BecTHO TaKiKe HAXOXKAEHHe KACCUTEPHTA B MEeCTOpPOXK IeHH-
49X KoJMUeNaHHOil (opMamuH, B CKapHOBBIX MECTOPOIKACHUSAX B CBSI3H
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KO{{?:E:;;{S Mxey;%ﬂclgmn TpaHATAMH CPeJHHX STAlOB, B MO3AHEN rpymnine
- MAaTHYECKHX MAarHeTHTOBBIX i
MECTOPOXKAEHUiT
BCE STH THMOBI WM IPEICTaB d ' i
; JISIIOT  MHHEpaJIOTHUeCKu
HTPalT COBEPIIEHHO HHUYTOKH ecypeax ouona.
{yI0. POJIb B MHUPOBHI
alom Sonepuls y POBHIX pecypcax OJIOBA.
s (opMalus 0JIOBOPYAHBIX i
v MEeCTOPOXKAEHUH H
CYUIeCTBEHHYIO pOJIb JIHLIL B i e
JIOKeMOpHHCKUX
Tnremonse p NOJBHIKHEIX  TIOsIcax
BHbIM 00pPa3soM Kak mepBou
} CTOYHHK IIMTAHHUS K ‘
TOBBIX POCCHIIEH, COCTaBJS o e
1 okoao 109 wmu
el i ; b POBBEIX DPECYPCOB 0JiOBA.
X, BapHCCKHX M Me3030iiCKuX I
g 3 TMOJNBHKHBIX IIOSICax Me
pPOXKIeHHa 3TOil (hopMmaluu BC iy
TPeualoTcd, HO NPOMBIILIE
poxA , HHOE HX 3Ha-
et OKOZ{IISI{;?’/}KHI\;). MecTopOXKAeHHsT KaJeNOHCKOTO BO3PacTa COCTABJIA-
LY ?/I TI/IpOBbIX pecypcoB, MeCTOPOXKAEHHSI BAPHUCCKOI'O BO3pa-
e i x;) € W JADyrue MNpeACTaBJEHBI MOUTH HCKJIIOUHTEJIhHO Me-
II)VX " JEeHHAMH KBapLEBO-KaCCHTePUTOBOM (opMalum.
Aitpon g{oppoexc(;};lg; Mesosonci{So(l)‘/o BO3pacTa COCTaBJASIOT OKoJO 50 Y,
1 , H3 HHX b COCTaBJAIOT M
i eCTOPOXKAEHHSI KBap-
IIeBO-KAaCCHTEPUTOBOH opM I %
an¥d u 5% -— BHepBBEle Hp
HoOpeTawILHe
gggn&zrlﬁiemigeusuaqgﬂme MECTOPOXKASHNA CyAb(UIHO-KACCHTEPUTOBOMN
MHpOBb . KanHosofickne MecTOpOXKAEHHS OJioBa cocTasisior 149
\mpc IX PecypcoB W NpeAcTaBJeHbl HCKJIIOUUTENbHO MECTOPOXKIEHHS-
M i o}};ﬁb@nnﬂo-xaccmepmwou topmanun. Takum oGpasoM, B uejoM
;{blflm (i)eo [;Iecypcm OJIOBSIHHBIX DY/ PAacHpeleNsioTcs MEXAY OTHeNb-
ueBo-Kacci auusaMu CJIEJIOy}OI_LLI/IM o6pasom: nermaruroBasi 10%, kBap-
neno-wac ‘T%pI/ITOBaSI 71%, cyabgunHo-kaccutepuroBas 19%,. O6pa-
et OJIOBS{(I:{G;{ bflie B;ggggne, 4yro B HauboJsiee APEBHHX MNOXBMIKHBIX NOS-
3 OXJEHHUA NIpelCcTaBJeHBl HauGoJ
ee TJIyOUHHBIM
TUIaMH, B Hau6oJiee MOJIOLBIX y .
NOJABHKHBIX  I0sICaX — HaUMe
Hee -
6141{%1)1(;\4;1 (cynbunHo-KaccuteputoBas Qopmarnus). i
A ;éiz:fogon;.mﬂng BOJIb()paMa HaMeyaloTcsl TPH THIA IIPOMBILI-
J €HHuii: IMerMaTHTOBHEE, CKAPHOBE
Ie B CBS3H C KOM-
IJIGKCAMH YMEPEHHO-KHCJBIX TP : > "
AHHTOMJOB CPEIHHX 3TAMOB
B CBSI3H C KOMILIEKCAMH KHCJ on. Bon.
] BIX K YJbTPAKUCJBIX I'DAHHTO
I B. Boub-
((?T;;aMHoN?::ST M:P(I:"I;OgOX(lIEHHH JIOKeMOPHICKOr0O M KaJsIe[IOHCKOrO BO3pa-
TOKHOE 3HaueHHe. Bapuccku
‘ . e MEeCTOPOXKIEHHA  CO-
;;a;@;;:gr X(()}};J(I)EJ)ISBDI(GI\;/%C MHDPOBHIX pec%fp/coa, u3 Hux 10%; npuxonurcs
TOPOXKIEHUH, 5% Ha mou
P , 0% 10 CKapHOBHIX Y JHIIb
THToBBIX. [lomaBasiiomias M
; acca MHPOBBIX pecyp-
z 2 :
;gﬁngongqapgma (81%) ng)nxoamcsx Ha JOJI0 Me3030HCKHX MeCTIc))poyﬁ—'
Aen H;) TOM _HHCJIe 069 Jo nmaroT KuabHble MecTopoxuenus u 129%:
p BI;Ie. KaiiHo30lCKHe 3KHUJbHBIE MECTOPOXKAEHHSI COCTABJISIOT
Jmug, 3% MHpPOBHIX PecypcoB.
OT}LeJIbLII{iJIISID; ffﬁgﬁﬁleM%ii%%%bl BoJb(paMa pacnpenensiorcs MexILy
; ] JKIeHHH chaenyomuM o6pasom:
30M: 'Ma- .
THT%me 1%, ckapHoBble 17 Y%, xuanHble 82% P e :
palT‘ _;‘I(:b.zlrxnén_e H. HeCMOE‘pﬂv Ha OGoJbinylo GJIH30CTD BBICOKOTEMITE- &
pa yp MECTOPOKIEHHH = 0/0Ba, BOMb(PaMa H MoauGieHa M HX
a‘(;Tog‘:» COBMECTHOE HAXOXJEHHe, pacrnpenejeHHe MOJHGIeHa IO BO3-
pacry..H MexIy OTAGNIbHBIMH THIAMH MECTOPOMKJAEHHUII ABJAAETCA < pes=

7



Ko .oT/inuHbiM: CKapHOBEIE MECTODOXAEHHS MOJHUOGHEHa BKJIOYAIOT
JAuUb 1% ero MHUDOBLHIX pecypcoB, KBapHeBEle KU/ H IITOKBEpKH B
. cBSI3U C 0ATOJIUTOBLIMH HHTPY3USMH 2% H B CBSI3H C MaJIbIMH IOCJe-
SaroautoBeiMd HHTpYy3usiMu 4%. [lomasasiiomas macca MHEPOBLIX pe-

cypcoB. moaubmena (93%) npuXOAUTCS HA JHOJIO MECTODOMKIEHMH

THIIAa BTOPHYHBIX KBAapLUUTOB. e MeHee NOKasaTe/NbHO pacrpe/eseHue
pecypcoB Mo/aHu0AeHa MO BO3pacry: AOKeMOpUACKHE; KaJefOHCKUe, Ba-
pPHCCKHE U Me3030HCKHE MECTOPOXKAEHHS] BKJIOUAIT COOTBETCTBEHHO
1, 2, 1 u 5% mMupoBbIX pecypcoB MoJjuOAeHa; INOJABJASIONIAs Macca
ero pecypcoB (919%) npuxoautcss Ha JAoMI0 KaHHO30HCKUX MECTOPOK-
Jennii. He mckioueHa BO3MOXKHOCTB, UTO 3TO OGYCJIOBJEHO BO3HHKHO-
BeHHEM B XOAe TeoJOTHYeCKOrO0 pa3BHTHMs 3€MHOH KODHL B IIeJOM HO-
BHIX, HauboJsiee NPOAYKTUBHEIX THIOB MOJHOGAEHOBHIX MECTODOKJIEHHUH.

3oanoTo. 3osoro Haubosee pazbpocaHo KakK B BO3PACTHOM OT-
HOLUEHUH, TAK U MEXKJY OTHe/NbHBIMH KOMIJIEKCAMH DaHHHX, CPEIHUX
W' [IO3AHHX 3TAalOB DPas3BUTHS IIOABHKHBIX mosgcoB. TpyaHocTs pacmpe-
JeJICHHST MHDOBBIX PecypcoB 30JI0Ta HO KOMIUIEKCaM  ycyrybJsiercs
elle TeM, YTO OHO MOKeT OhIThb CBSI3aHO KaK C MaJbiMH, Tak U ¢ Oa-
TOJIMTOBBIMH HHTPY3HSIMH, M OOJBIIKHCTBO 3apyOeXKHBIX HCCAeLOBaTe-
Jieil, B IIOJIHOM COOTBETCTBHUHM CO cXeMO#l DMMOHCA, OTHOCAT BCe 30JI0-
TOpPYJHbIE MECTOPOXKAEHHs K OaTOJIMTOBEIM KOMILIeKcaM. XOTsd IpH
pacnpe/e/eHdd MHUPOBBIX pecypcon 30J0Ta MO KOMILIEKCaM 3TO0 ynaa-
JIOCh HECKOJIBKO OTKOPPEKTHPOBATH, BCE XKE POJIb 30JI0Td, CBASAHHOTO
¢: 0aTOJMTaAME, IIPEJCTaBJ/SeTcs] HECKOJNbKO TMpeyBeanyeHHOil.

Ha momnio nokemGpuiickux Mecropoxaenuil mpuxomutcs 619% mwupo-
BHIX PECYpPCOB 30J0Td. DTO B OCHOBHOM 30JI0TO, CBSI3aHHOE ¢ GaTOJH-
tamu (31%), u «npoune rpynnei» (27%), Kyna orHocuTcs Bursartepc-’
paHi, MepBHUYHOE INPOUCXOXKJAEHHE 30JI0Ta KOTOPOTO NPENCTABJISETCS '
HescHEIM. HesHauuTesqbHyI0 DOJbL CpelM [JOKeMOPHHACKHX 30JOTBIX Me-
CTOPOACACHUH UrpaloT N06aTONHTOBREIE KOMIUIRKCHL (29%.) M KosauegaH-
aule 3anexu (1%). g

B naJeo3oe 30/10TOHOCHOCTh pe3ko ocsabeBaeT: Ha JOJIO. KajeloH-:
CKHX MECTOpOxAeHu# npuxoautcs 6% MHPOBBIX PECypcoOB M Ha JAOJIO’
Bapucckux 49%. Cpenn KajeIOHCKUX MeCTOPOKIEHHH HaHuGOJBIIYIO"
poJib urparoTr nobaTonuToBhle KoMmIeKcel (4%), 1% npuxomurcs Ha
JIOMII0 MECTOPOKJIEHHH, CBA3aHHLIX € IIATHOTPAHUTHBIMH M TpaHOCHe-
HHTOBBIMH KOMILIeKcaM#, H 19 Ha Bce ocrasnbHble TUnbl. Cpenu Ba-
PHUCCKHX. MECTOPOKAEHHH 19, 3aHHMAIOT MECTODOXKJIEHHs, CBs3aHHLIE

¢ BGatoauramu, 19% — mo6aTOMNTOBEIE KOMIIEKcH H 2% — Koauejpan-'

HEle 3aJIeKH, ,

3ameTHOoe yCHJEHHE 30JI0TOHOCHOCTH Ha6Jjiomaercss B Me3030e
(169% wmupoBelx' pecypcoB). Pemarouiyio posb 31ech HrparwT a00aTo-
JIUTOBBIE "KOMIIEKCH -.(14 % ), 3HAUHTENHHO MeHbHIyIC — NocaeGaTonu-
TOBble KOMIUIEKCH MaJ/blX UHTpysuii. B Kaitmosoe 139% MupoBBIX pe-
CypCOB 30710Ta HEIHKOM NPHXOAATCA HA HOJIO GJIHM3INOBEPXHOCTHEIX Me-
CTOpPOXKAEHHH. g '
+ Tagum .o6pasom;: 619 MHUPOBLIX pecypcoB 30J10TA NPUXOAUTCS HA'
JIOJII0 JLOKeMOPHHECKUX ‘MecTOpoKAeHHH, 10% Ha OO0 Tasieo30dcKuX!

72.

MecTopoxaeHnd u 299% Ha goni0  MesoKaliHozofickuX. Eciu yuecTh
BHAYHTE/LHO GOJIBLIYIO JTHTENBHOCTD LOKeMODHS Mo’ CPaBHEHUIO C Me-
80-KaHHO30€eM, TO HaHGOJblUas HHTEHCHBHOCTH 30JIGTON MHHepaJusa-
UM uMeJa MeCTO MMEeHHO B Me30-KaiHozoe. e ;

OrzenbHble KOMIIEKCHI MECTOPOKICHUI B LeJoM, HJIST -BCeX BO3-
PACTOB 30J10Ta, HMEIOT C/Iefyiolllee 3HAUGHHE: «IIPOUHE TPYMIbL> (KOH-
rnomepatsl ButBarepcpauna) 279%, TMIATHOTPAHHTHBIE H I'PAHOCHEHH-
TOBBle KOMIUVIEKCEl paHHHX 3Tanos 1Y%, KOMIIEKC KOJuemaHHBIX MECTO-
poxaeHuit 3%, 106aTOIUTOBBIE MaJEle HHTpYy3uu 219, GaTonautsr 32Y%.
(BepOSITHO, TIpeyBe/HYEHO), MOCAeGATOIUTOBbC MAJIhIe unTpysui 3%,
GJIH3NIOBEPXHOCTHEIE («anuTepManbHEe») MecTopoxieHus 13%.

Me b, Pacnpenesenne MHDPOBBIX  DecypcoB. MeIH BO BpEMEHH
XapaKTepusyercsi cnaGoil MemHOH MuHepaiM3alMell B MepHOx JOKeM-
Opuii-Me3030/ H PE3KUM yCHJeHHEM B KailHO30€. JoxemOpuiickue me-
CTOpPOXKJAeHHa JnaloT 299% MHPOBBIX pecypcoB Mefil, H3 KOTOpHIX IJaB-
Has vacth (19%) npuxomurcs ma mouio TCJIETEPMAJIBHBIX MECTOPOK-
JeHuil (MemucTble mecuaHukH Pojesun u Beabruiickoro ‘Kowro), 1%
Ha JOJIO KOJMYeRaHHOH (opmanuy, 3% Ha moJII0 KOHTaKTOBO-MeTdaMOop-
qmqecxnxu MeCTOpOKAeHHH, 4% Ha JOMI0 MeTHO-HHKEJNEBBIX MeCTo-
POMICHAN JHKBALMOHHOTO THNA M 2% Ha IpoYHe TPYIIMEL :

Kasnenouckue mecropoxmenns paior 149, MHPOBBIX DeCypcoB, Ipe-
HMYIIECTBEHHO * 324 CYET KOJMYeJAHHBIX 3anexel (13%) u orvacrn
Me{’mo-nop(pHpOBblx pya (1%). Onnako kajenomnckuii Bo3pact mocien-
HEH TpYNnbl MECTOPOXKAGHHWH He MOXKET CUHMTATBCS —YCTAHOBJIEHHLIM.
Bapucckue mecropoxuenust paior aums 89 MHPOBBEIX PeCypcoB: TeJle-
TepMasbHeli THI 3,5%, MenHo-moppupoBble pyast 3%, KOMUEIAHHBE
saqexn 1%, u 0,5% npuxoaurca na mpoune rpynnel. Cpegu Me3030M-
CKHX MECTODOKMEHHH, JAOMUX JHWb 2% MHPOBHIX PecypcoB MeH,
1% npuxomures Ha Komo MeaHO-NOPQHPOBEIX pya un 1% — na gomo
KOHTAKTOBO-METACOMATHYECKHX MECTOPOXKACHHIL. -

Kaiinosoiickie MecropoxjaeHuss naior 47 9%: MIPOBHIX PecypcoB Me-
nu. B ocHoBHOM 3TO MenHO-mopdupoBkle pyab (33 %); B 3HAUUTEJNBHO
MeHbLIEH CTereHu KosayenaHHele (2,5%) M KOHTaKTOBO-MeTacoMaTHue-
ckue MecropoxIeHust (3%); Ha mpoyme rpynmel npuxomurcs 8,59%.

Muposbie pecypchl Mem B LEJIOM JJiss BceX BO3DACTOB pacnpee-
JISIOTCST MEXAY OTASJbHBIMU  THIAMH  MECTODOMKHAEGHUH  CJIEXYIOMIHM
06pasoM: JHKBAIMOHHEIE MECTODOXKICHUSI MENHO-HHKeJeBhIX pya 49,
KOHTAKTOBO-METACOMATHYECKHE MECTOPOXKJIeHHsT (MPEeHMYIIeCTBEHHO B
CBfI3H C HHTPY3UBHBIMH KOMIJIEKCAMH DAaHHHX 3TanoB pAa3BHTHS TO-
ABHKHBIX 1MOsICOB) 7%, KoJuenanuele sajexH 17,5%, menso-mopdupo-
Bble pyanl 38%, TenerepMasbHBIC "MECTOPOIKAEHHST MENHCTHIX IeCYaHH-
KoB 22,5% wu npoume rpynmer 119, ' ‘

CBunen CBHHIOBHE MeCTODOXKIEHHS Ha OCHOBAHHM JguTepa-
TYPHBIX NAHHBIX He yAa/J0Ch PACWIEHHTh 110 ‘OTJEJbHBIM MHHEPAIbHBIM
kommutexcaM. IlosToMy MHPOBBHIE pecypchl CBHHIA MOrYT GHITh pac-
CMOTpEHbl JIMIIb B paspese UX pacmpefelieHusi 110 BO3pacTy. DTO pac-
lpenesieHue JOBOJBHO — PaBHOMEDHOE: KaJeOHCKHe MeCTOPOIKIEHHS
17%, Bapucckue 27%, mesosofickue 30%, kaiinosoiickue 26%. -
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Hukedp H KoOaabT. Hukeis u KobaapT 00GHapyXHBAIOT
[OUTH HACHTHUHOE DAcHpeje/ieHHe N0 BO3PAcTy: AOKeMODHICKHE Me-.

cropoxenus 62%, maseosoiickue 17%, mesosoiickue 14%, u xaiiHo-

soiickiie 7%. Pacupeienende HX 110 KOMIUIEKCAM — MeCTOPOXKACHHI'

HeCKOJbKO pasiuunoe. s Hukeas 85Y% MHPOBBIX pPecypcoB JAioT
JIMKBALMOHHLIE MEJHO-HHKEeJEeBEle MECTOPOXZAeHHs, 149 CHIHMKATHBIH
THI MeCTOpO;SIeHHHl (Kopa BbBeTpHBaHHS) H okoiao 0,5%; rupporep-
MaJbHBIE HHKeJIb-KOGAJbTOBBIE MECTOPOXKIEHHSI KOHEUHBIX 3TaloB
Pa3BUTHS NOABHIKHBEIX NofcoB. [Jlnsi kobasbra JIMKBAUHMOHHBIE MECTO-
POXKIeHHs- COCTaBAsoT 63% ero MHPOBBIX PecypcoB, KOpa BBIBETDH-
Baunst 10%,: poJb THAPOTEPMAJBHLIX HHKeJIb-KOOAJbTOBBIX MECTOPOXK-
nenuit nopsimaerca 10 9%. Oxono 6,5% MHPOBBEIX pecypcoB KoOasb-
Ta NPHXOAHMTCS Ha JOJIO KOMIUVIEKCHBIX 2KeJe30-K0OalbTOBHIX MeCTo-
POXKIEHHI -PAHHHX 3TAIOB DPa3BUTUsI NOJBHAKHBIX IOfACOB.

3HaueHye OTHEMbHBIX KOMIUIEKCOB J/ISi DA3/MUHBIX  BO3PACTHHIX
IPYNN MecTOpOxeHHii HeoauHaKoBo. [loxeMmOpHiCKHe M Me3030HCKHe
MECTOPOK/JEHHsT HYMKeJsl IPeJCTaBJeHbl B OCHOBHOM  JIHKBAIMOHHBIM
THIIOM, KaliHO30HCKHEe — HCKJIOUHTE/JIbHO CHJIMKATHBIM, TaJe030HCKHe
JeJATCST MIPHMEPHO NONOJaM MexAy TeM M JApyrum TemoM. Pacmpene-
JIeHHe PecypcoB. KoBGa/ibra JOBOJBHO CXOJHOe, C TOH pasHulleil, 4ToO B
JIOKeMOPHUHCKUX - MECTODOXKIEHHAX 5,5% NPUXOAUTCS HA JOMIO TUIpO-
TepPMaJbHOTO THIIA, a CPENH NaJeo30icKux 3% MHDOBHIX PecypcoB Ha
J0MI0 THAPOTEPMAJIbHEIX MecTopoxienuii u 6,5%, Ha L0/ KOMIVIEKC-
HBIX JKeJe30-K0Ga/IbTOBBIX MeCTOPOXKAEHHH.

[MaatruHa ¥ XPOMHTH. [l MECTOPOXKAeHHH IJIaTHHBI H
XPOMUTOB LH(POBBIX TOACYETOB He NPOM3BOJAUWIOCH, OJHAKO pacmpele-
JeHHe WX 0O TCeoJIOrHueCKOMY BO3pacTy JOCTATOYHO IOKas3aTeJbHO.
OCHOBHAsI YacTh MHPOBLIX PECYpPCOB IIATHHBI HMeeT JIOKeMOpHiCKui
WIH KaJeJOHCKHH Bo3pacT, 6ojee MOJOIblE MECTOPOXKJEHHS HIPaloT
HHYTOXKHYIO DOJIb. XPOMHTHI pacnpefeseHsl BecbMa PaBHOMEDHO BO
BpEMEHH H JAIOT KPYMHeHune KOHIEHTPAlud B noxeMGpHiickux, KaJe-
JOHCKHX, BApHCCKHX, Me3030fiCKHX H KafHO30HCKHX MECTOpOXKJe-
HHUAX. '

~ BuiBoabl. AHalH3Mpys pacnpejesieHHe MHDOBBIX PECypcoB OfT-
JEJBHBIX MeTaJJIOB BO BPeMEeHH, MOXHO HaMETHTb NPHMEDHO YeThipe
pasIUyYHBIX THIA: :
1) Pexxue Metasisl (30J0TO, poab(hpam, MONHOAeH) OOHapyKu-
BaloOT yBeJHYeHHe HHTEHCHBHOCTH MUHepaJu3ali BO BPEMEHM U JaI0T
MaKCHMyM B Me3030e (0/10BO, BoJb()paM) WM KalHozoe (Monu6aeH).

2) Kob6asbT, HHKeNb H IUIATHHA OOGHAPYXKUBAIOT YMEHbIUEHHE HH-
TEHCHBHOCTH MHHEPa/JU3aliH BO BpeMEHH U JAIOT MaKCUMyM B JOKeM-
Gpun WM HHXKHEM I1aJIe030e. o

3) 3oJ0T0 M MeAb AAIOT [BAa MaKCUMyMa: B JoKkeMOpHH W B Me30-
s0e (30J10TO) Wi¥ Kaiinosoe (Menb), pas/ie/IeHHLIE NEPHOJIOM YMEHb-
IIeHUs] WHTEHCHBHOCTH MHHEpaJH3alHH. '

4) CpuHer| W XPOMHTBL pAcCnpeielfioTcsl BO BPEMEHH JOBOJIbHO:

paBHOMEpPHO ¥ He OGHAPYHKUBAIOT CKOJIBKO-HHOYIb PE3KO BBIPAMXKEHHBIX
MaKCHMVYMOB -HJIM MHHHMYMOB. -
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Jlas Memu oueHb XAPAKTEPHO, YTO ee MaKCHMyM B KaiHO30e CBsl-
3aH ¢ .TeM Ke KOMILIEKCOM MEeCTOPOXKJEeHHH, ~UTO H KafHO30CKHH
MAKCHMYM MOJMGICHOBOH MHHEDATH3auui. AHAJOTHYHbIC MAKCHMyMbl
8 kafiHo30e AT PTYThb M cypbMma. Huxe jpaercd cpopHas Tabauna
pacnpe/e/ieHdst MHMPOBBIX DECYPCOB HEKOTOPBIX MeTaJlloB (B mpoueH-
Tax) Bo BpeMenu (taba. 2): ‘

TaGauma 2

Oia Boab- N Tg: 3010} Meny, Ceu- e Ko-

1080 dpam '7;;“ TO Ab) pen KEIB] Ganpr

Ka#nosofickue . . . . .| 14 3 91 13 47 26 7 6,5

Mesosoiickie . . . . . .| 50 81 .5 16 2 .30 14 14,5
Bapucckue . . . . . . .1 24 16 1 4 8 |27 16,6 | 17
KanemoHckue . . . . - . 2. — 2 6 14 17 — —
HokemGpuitckue . . . . 10 — 1 61 29 — 62,5 | 62
Uroro . ... .| 100 | 100 | 100 | 100 | 100 | 100 | 100 160

V. OBILME 3AKOHOMEPHOCTH PASBl’lTl/lﬂ‘ HOILBH)KHI)IX
MOSICOB U PACNPEINEJIEHUS B HUX MATM, METAJIJIOB
1 OCAJLIKOB. KOMIIEKCHI MAIM M HX METAJIJIOTEHUS

XapakTep NMOCTAaHOBKHM BOIIpOCA. Bhinie MBI O3HAKO-
MMJIACh C YHCTO SMIIHPHUECKHMH 33aKOHOMEDHOCTSIMH — PaClpEiE/ICHHs!
OTHEJIbHEIX HHTPY3UBHBIX ¥ MHHEPAaJIbHbIX KOMIVIEKCOB B XOJe I€oJIo-
PHUECKOrO PA3BUTHsl TOJABHIKHBIX IOSICOB 3€MHOH KOPBI. Ot 3aKOHO-
MepHOCTH ObLIM BEIABJEHBl HA OCHOBE CBOIKH, aHaIH3a H oGo6HIeHHs
rpOMafHOro (hakTHUeCKoro Mmarepuasa Io SHJOreHHOl MHUHEpaJn3auiy
tepputopur CCCP, u NOTOMY MOXKHO CUHTaTh, ~4TO OHH JOCTATOUHO
NpABMALHO OTPaXKAIOT XOTsi Obl OCHOBHbIE TCHJCHLHH B DASBHTHH MH-
TPYSHBHOrO MarMaTH3Ma H CONPOBOKIAIOMEH €ro SHIOTCHHOM MHHe:
paiusanxi. ONHAKO 3ajaya MCCIGLOBATENH, BOOPYKEHHOro METOLOM
JMANEKTHIECKOr0 MAaTepHasuaMa, 3aK/I04aercs He TOJbKO B TOM,
4rOOH BCKPHTb T€ WM HEBIE UHCTO SMNHPUYECKHE IPHPOLHBIE 3AKO-
HOMEDHOCTH, HO TaKXe U B TOM, UTOOHI riayGoKO HX-MOHSTH, KaTh HM
npaBuibloe oObacHenne. ToOIbKO B STOM Caydae MOMKET ObITb CO3/aHa
Haj/Ie)kaliasi OCHOBa JIJIs JajbHefIlero YyCHEMHOro DasBUTHA HCCIE-
10BaHUii M TPABHJILHO HAMEUYEHbl UX NMyTH H METOMBL ,

Bompoc © 3aKOHOMEPHOM pa3BUTHH BO BPEMEHH MarMatusMa ¥
SHIOreHHOil MEHepanu3anuy Obul MOCTaBJIeH M Hauall paspabaTbiBaTh-
cst cpaBuuTespHO HegaBHO. Tlostomy mb He pacnosaraem B HACTOs-
miee BpeMsl JOCT2TOUHBIMI JaHHBIME Ji/Isl ITOJHOTO H BCECTOPOHHErO
ero ocpelleHHst. HaKONMBINIECA Marepuall NO3BOJSET XOTs Ol B IIO- .
psiIKe IOCTAHOBKH BONPOCA BHICKA3ATh cooGpazKenusi, KOTOpble MOMOT-
Jd OBl NafibHefieMy H3YdYeHHIO STOTO BOTpOca M HAMETHJH IyTH €ro
accefoBanusi. [1osToMy Ha H3jaraeMble HHXKe coofparkeHust ‘cjefyer

: 75



CMOTpe’fb He XKak Ha YTO-TO OKOHUdATeJbHOe, HO JIUIb KaK Ha HOIbITKY

:OﬁcyILI/ITb 3TOT CJIOKHBII BOIPOC W HaMETHUTh NOYTH €ro JaJibHeHIIero

ACCIeI0BaHus.
PacnpeneseHnue HHTPDY3HBHOTO MAarMaTH3Ma.
Ecau Mbpl 06paTédMcst K PAacCMOTPEHHIO H3MEHEHHS! BelleCTBEHHOTO CO-
¢cTaBa WHTPY3WUBHBIX MarMaTHUECKHX TIOPOJ B XOHE I'€0JOTHYecKOro
pPasBUTHS TOABUKHBIX IIOSICOB, TO HETPYIHO YJOBHTH B HEM ONpeJe-
JIEHHble 3aKOHOMEPHOCTH (HEKOTOpBIE H3 HHX y»Ke OTMeuajuch IMIpH
pPacCMOTPEHHH OTHEJbHBIX HHTPY3MBHLIX KOMIUIEKCOB).

HawnGosiee panHuMH NDPOSIBJEHHSIMH HHTPY3UBHOH JesATENBHOCTH B
IOABHKHBEIX IOficax SIBJASIOTCA MaJjble O6JH3NOBEPXHOCTHBIE HHTPY3HIT
OCHOBHBIX MarMm B TeCHOH NPOCTPaHCTBEHHOH, BO3pPACTHOII M TeHeTH-
UeCKOH CBA3H C H3JIUSHUAMH JIaB CIHJIHTO-KepaTo(pHpPOBOil MarMmaru-
yeckoit ¢opmauun. Cpenuue u Kucaple Ju((epeHINATHI OCHOBHBIX
MarM B 3TO BpeMsl INPeACTaBJeHbl B Pe3KO. TMOAUHHEHHOM PA3BUTHH.
Culenyioniue KpyrHble HHTPY3UH NepBOHl (aswl CKIaIUaTOCTH CJIOMKEHb
OCHOBHBIMH ¥ YJbTPAOCHOBHBIMH MarMamH. CpejHue H KHCTIble aud-
(epeHIuaTHl CpelH HOX IPUCYTCTBYIOT B ellle MeHbBIIHX KOJHYeCTBax,
yeM B CHHJIHTO-KepaTouposofl (opMalum H CONPOBOXKIAIOIIHMX €€
MaJjblX HHTPY3HsX. 3mech Ha0/ai0JlaeTcss He cOBCeM OOBIYHBIA cJhyuaii,
Korza cpefin 3¢@ysuBHEIX mopoJ Gosiee Kucabie auddepeHnHaTH Opu-
CYTCTBYIOT B O0OJBIIMX KOJHYECTBAX, YeM CPEAH TeCHO ¢ HHMH CBs-
3aHHBIX, XOTS M HECKOJIbKO GoJiee NO3JHHX HHTPY3UBHEIX MOPOX, Xapak-
TePHU3YIOIINKCST, HA000POT, Pa3BUTHeM 0oJiee OCHOBHBIX NH(p(hepeHIHaTOB.

Cpenu 3(dys3uBoB BTOPOro puTMa OCAXKOHAKOIUIEHUSI (KOTZA OHH
HMEIOT MECTO) CPeqHHe U KUcable Au(p{epeHiinaThl OCHOBHBIX Marm fio-
AIBJSIOTC B 3HAUUTENHLHO OOJBUIMX KoJuuecTBaXx. Kpome KBapneBBIX
aap0uTOHPOB, OTBEUAIOUIMX KHCJBIM CYIIECTBeHHO HATPOBEIM Mar-
MaM, MOSBJSAIOTCH IOBHIUEGHHOH ILLUE@JOYHOCTH KaJHeBble Marmel, Oaro-
mue nopoAn tuna tpaxurtoB. Cienyiomue 3aTeM KPyHHBIE HHTPY3UH
BTOpO# (Daswl cKJIAZUaTOCTH OTJIHUAIOTCS TAKHUMH K€ OCOOEHHOCTSIMH
BemecTBenHoro cocrasa. Cpely HAX OCHOBHBIE IIOpOjbI THIa rabGpo H
ra60po-HOPHTOB IOJIBL3YIOTCS DEBKO IOJUMHEHHBIM pa3BHTHEM, Npeos-
JajaioT cpeiHHe H KHcable AHG(epeHLHATH OCHOBHBIX  Marm, Jubo
THNA XBapUeBBHIX XUOPHTOB M IVIATHOTPaHHTOB  (KUCJABlE HATPOBHIE),
Jau60 THNA CHEHHTO-IMOPHTOB U TI'PAUOCHEHUTOB (TOBBINIEHHON INEI0Y-
HOCTH KaJsueBble). Taxum ofpas3oM, BO BTOPOM PHTME OCaIKOHAKOIUIE-
HH © B TIepHOL Thocjenyiomell ckaamuarocTH  Habaiojfaercs
JOCTATOYHO 4eTKast cMeHa Ipeo0Jajalol(HX OCHOBHBIX MarM H HX
YJABTPAOCHOBHBLIX JH(p(peppeHunaToB pe3ko npeobaanalolinMu CPefHIEMH
H KHCJBIMH JH((epeHInaTaMi OCHOBHBIX MarM.

B cpegnye 3Tanni pasBUTHS NOABHMIKHBIX TI05iCOB BHOBb HMEETCS
ueTkasg CMEHa TIpaHHTOHJHBIX AH((EPEeHIUaTOB OCHOBHEIX MarM ca-
MOCTOSITeJIbHBIMH TPAHUTOHJIHBIMH MarMaMi, He OOHapyXKHBaIOMMMU
HHKaKHX [PU3HAKOB IeHeTHUECKOH CBSI3M ¢ OCHOBHOH Marmofi. B mosa-
HHE 3Tanbl Pas3BHTUS COXPAHSIOTCS CAMOCTOsiTe/IbHBIE TDAHHTOMIHBIE
Marmel, OGBIYHO HECKOJIBKO MeHee KHCJBle, YeM B CpefHHe 3Talhl.
Jlumb B camMoM KOHIE MO3AHHX 3TATOB, HHOTAA COBMECTHO C HHMH,
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IPOSIBJSAIOTCS OCHOBHBIE MarMmbl MJIH HX AHBQepeHmyarsl, OpenMyllie-
CTBEHHO CpeaHue,

KoHeunbie srambl pasBHTHsI HOABHIKHEIX TIOSICOB XapaKTepH3YIOTCS
KaJHeBbIMH TPAHHTOMJAMH IOBLIIEHHOH INEJOYHOCTH, BO MHOTHX
CJy4asX OUeHb OJM3KHMH K TeM KaJiieBbIM T'PAHHTOHIAM IOBBILIEHHOI
IEJTOYHOCTH, KOTOphble XapaKTePHBl A BTOPOH MNOJOBHHB pPaHHUX
sranoe. Cyas mo BceM JaHHBIM, B KOHEWHBIE STAMBl PAsBUTHS 1I0J-
BH2KHBIX [I0fiCOB BHOBb IHOSIBJSAIOTCA TPAHUTOWAHBIE MH(EpeHIUATH
OCHOBHHIX MarMm. Kucianle HaTpoBble nuddepeHUHaTH, CTOJMbL Xapak-
TEPHbIE JIJIs1 TEOCHHKJWHAJBHEIX MarMaTHUeCKHX [POfABJEHHH, B 3TO
BpEMSA  OTCYTCTBYIOT, BEPOSITHO, B CBfI3H C 3HAYMUTEJHHO OoJbIIeH
JKECTKOCTBIO CKJIAAUaTOro Iosca.

Taxum o6pasom, o6MmMil XOX 3BOJIOHMH MAarMel B .IPOLECCE eoso-
PHYECKOr0 DAa3BUTHS MOJABHIKHLIX IIOACOB PHCYeTcsl B CJEAYIONIEM BH-
Ie. Marmartuueckast AesTeNbHOCTh B TOABHIKHEIX I[I0SICAX HAUHHAET-
€ C IIPOABJIEHHS] OCHOBHBIX U YJbTPAOCHOBHBIX MarM, Kak Obl HacJe-
OYeMBIX OT TeX HAPEeBHHX ILI1aT(OpM, 3a CYET KOTOPHIX PA3BUBAIOTCS
NOABHIKHBIE mOsica. B panbHefilleM XOje IeOJIOTHUECKOTO  PasBUTHS
NOABHIKHOTO IIOSICA 5TH MATMBI CMEHSIIOTCSI TPAHHTOMAHBIMU judde-
peHnquaTaMH OCHOBHOH MarMbl H IIOTOM CaMOCTOSITeJNbHBIMH TPAHHTO-
HAHBIMH MarMaMu. [locle mpeBpameHusi reOCHHKJMHAAM B CKJAALua-
THIl TOsIC HabJsogaercd IOCJAeNOBaTeNbHAsE CMEHAa MarM B OGpDaTHOM
HaIpaBJIeHWH: CAMOCTOSITeJbHEIE T'PAHUTOWAHBIE MarMbl IO3JHHX 3Ta-
MIOB CMEHSAIOTCSI B KOHEUHBIE 3Tanbl Pa3BHTHA TPAHHTOMIHBIMM AU(-
(pepeHnuaTaMi OCHOBHOI Marmel, a s MOJIONON MIaTdOPMBbI, BO3HH-
Kalouleli B pesysbTaTe AJHTEJIBHOTO PA3BUTHS MOABHKHOTO 105ICA, BHOBL
SIBJISIIOTCSL  XapakTepHBIMH HenuddepeHnUpoBaHHbIE OCHOBHBle MarMbl.

Pacnpenenenne raapuefimux Meraanaos Eme 6o-
Jiee OTYETJIHBO BhIpaxKeHHbLIM M 0oJiee XapakTepHBIM SIBJSETCH pachpe-
AeJleHHe MECTOPOXKIEHHI pasjqMYHBIX METaJUIOB B XOHe IeoJoruue-
CKOTO DAa3BUTHSl NMOJABHIKHBIX NOsCOB. C OCHOBHEIMH H YJBTPAOCHOBHEI-
MH MarMaMmH [epBOil MNOJIOBHHEI PAHHHX S5TANOB CBS3aHH - NIPEHMYIlLe-
CTBEHHO MarMaTHUeCKHe MeCTOPOXKIEHHS pPasHBEIX TeHeTHMYeCKHX THIIOB,
cozepKallue IVIAaTHHY W TJIAaTHHOMABI, XDOM, KeJe30, THTaH, BaHamuil,
¢ocdop, Hureap, KOGaAbT, Menb. DTO MPEUMYLUECTBEHHO CHAEPO(HILL
H OTYACTH NPHMBIKAIOIIHE K HHUM JHTO(DUIB (3J€MEHTH TPYMNIbI KeJe-
3a) W XaJabKohuJIb (Menp). :

Ilnst BTOpOi MOJIOBMHBEI PAHHUX 9TANOB, B CBSI3H C I'PAHHTOMAHBEIMHU
IudpepeHuraTaMn OCHOBHOH Marmbl, XapaKTePHBI THAPOTEPMAaJbHBIE
H KOHTAKTOBO-MeTacoMaTHYeCKHe MeCTOPOXKIECHHSI NpeHMyLIecTBEHHO
JKeJsesa, Mefd, CBHHUA, L[HHKa, GapuTa, OTYacTH K0OasbTa, MBIIbSKA,
cepebpa, 3onoTa. ‘

Jna cpeHuX 3TaNnoB XapaKTePHB THAPOTEpPMAaJIbHBIE, OTYACTH KOH-
TaKTOBO-METACOMATHYECKHe MEeCTODOXIEHHs O0JI0Ba, BOJb(pama, Mo-
JUOJIEHA M 30J10Ta, A TaKXkKe TNerMaTHTOBble MeCTODPOIKIEHHsSI OGBIUHBIX
3JIEMEHTOB TPAHUTHBIX NErMAaTUTOB (AMTHIl, Gepusuuii, Gop, TaHTal,
HHOOHM{ W Jp.). DjeMeHTHl, HaubGoJjee XapaKTepHble JJIsi PAHHHUX 9Ta-
OB Pa3BHTHS, 3/eCh MOUTH OTCYTCTBYIOT, 4YeM OOyCJOBJEHO HCKJIIIO-
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. \HTEJBHO Pe3Koe - H3MEHEeHHe BeLIeCTBEHHOTO COCTAaBa IHIOTEHHOH MH-

HepaJM3aLHH C TIEPEXONOM K CPEHHM STanam pas3BUTHA, JIHLIHHE Das
TCATBEpKAAIONee TPABHIBHOCTD H OGOCHOBAHHOCTD OTAC/CHHS CaMo-

CTOSITENPHBIX TPAHMTOMIHEIX MarM OT TPAHUTOUAHBIX AM((HEpPeHIHaTos

OCHOBHOH Marmbl. ‘ ‘
B mosjpHWe 3Tansl Pas3sBUTHS BellleCTBEHHBIH cOocTaB MUHEpaJNn3alliH

B OCHOBHOM HACJEAyeTcss OT CPEIHHX 3Tanos (ONOBO, BOJAb(PaM, MO-
JIHGJIEH, 3010TO), OLHAKO B KOHIE HO3MHHX 3TalloB COBMECTHO C 3THM
XapaKTepHBIM KOMIUIEKCOM METaJUIOB HAUHHAIOT BCTpEUaTbCcs UyXKJble
eMy sJeMeHTH (¥KeJe3o, cepeGpo, CBHHEL, IHHK). Ouenp nOKasaTesb-
HO, KaK 3TO OTMEUaJoch BhIIE, YTO MPUMECh OCHOBHBIX MarM H HX
JudbepeHlHaToB xapakTepHa H Ul  MarMaTHUecKHX TIPOSIBJIEHHH B
KOHLie MO3AHHX 3TaloB. ‘

HaxoHen, B KOHeUHbIe 3TANbl PA3BHUTHS IIOJBHXKHEIX [I0SCOB BHOBbL
Ha6aI0IAeTCs HCKAIOUMTENbHO pe3Koe H3MeHeHHe BeleCTBeHHOro COCTa-
Ba SHIOTEHHOH MHHEpaJIM3allH: OJI0BO, BOJb(paM, MOJUOAEH H 30J10~
TO HCUE3AIOT, BEAYIIylo POJb HAUMHAIOT HIPaTh Mellb, 7Ke/eso, cepe-
6po, CBHHEL, IIHHK, HHKEJb, K0GasbpT, 6apUT, T. €. BeCb TOT KOMILIEKC
METaJLIOB, KOTOPHI XapakTepeH /s TPaHUTOUNHBIX AuipepeHIMATOB
OCHOBHBLIX MarM BTOpPOH IIOJIOBHHBEI PaHHHX STaIlOB. .

Takum 06pa30M, W3MEHEHHEe BelIeCTBEHHOTO COCTABA SHIUTEHHOM
MHHEPA/JIA3ALUNH NOABHKHBIX IOSICOB HMAET B CTPOrOM COOTBETCTBHH C
yi3MEeHeHHEM BEUIeCTBEHHOTO 'COCTABA MAarMaTHYECKHX NOPOIL. ‘

PacnpenejeHue OcajKoB. DBemecTsenHslll cccras cTpa-
THGUIEPOBAHHBIX TOJII, BO3HHKAIOMUX B IPOLECCe DA3BUTHS 0CaJKo-
HAKOIUICHHSl B TOJABIMKHBIX TOSICAX, TAKKEe H3MEHAeTcs NOCTATOUHO
3aKOHOMEpHO. B TepBoii MOJIOBHHe PaHHHX 3TanoB HauGo/ee THIHYHBL
MU SBJISIIOTCS KapOGOHATHO-BYJIKAHOTEHHBIE TOJIM. Beaymumu 3Je-
MeHTaMH 37ech ABJSIOTCS JKeJqe30, Maruuii, Kanapuwii, Hatpuit. Oca-
NOuHble MECTOPOXKIEHHsT I0JIE3HBIX HCKONAeMbIX —HPeICTaBJCHB Tpe-

MMYIeCTBEHHO PylHaMHy 2KeJje3a, MapraHua, amoMuHus. Bo BTOpoi#l mo- .

JIOBUHE DAHHHX 3TAMoB (BTOPOH DPHTM OCafKOHAKOIICHHsI) ~3HaueHHe
Kap6OHATHLIX H BYJKAHOTEHHBIX TOJIL CHHKAETCS, BO3pacTaer POJb
TeppureHHBIX TOJWL, [lyis cpelHHx 3TanoB pasBUTHS (TPETHA  PHTM
OCAJKOHAKOIJIeHNs1) oHM HauGoslee XapaxTepHbl. Bexymumu 3JIeMeH-
TaMH SBJSIIOTCS KPEMHHH M aMIOMMHHHA. L

B 103/(HHE U KOHEUHbIE STANbl PA3BUTHs OCALKOHAKOIVIEHHE CHJIBHO
ocjiaGeBaer. XapaxkTepHa NPHYPOUEHHOCTb K HHM YIVIEHOCHBIX W COJe-
HOCHBIX TOJILL.

KoMunJexch Marm, HX MeTaJJOTeHHs M HpHUH-
Hbl BO3HUKHOBeHHd [logBoms HTOTH paclpeleseHHr0 MarM H
MeTaJJIOB B XOIe TCeoJOrHUeCKOro pasBHUTUsl IIOABIXKHBIX IIOSICOB, MBI
BHAMM, YTO COBEDIUEHHO YeTKO HaMewaloTcsl TPH TIJIaBHBIX KOMIJeKca
MarM C XapakTepHBIM JJIs KaXKAOTO H3 HHX KOMIJIEKCOM METaJlIOoB.
Eciiu B Ka:KJIOM KOMIUIEKCe OTGPOCHTH BTOPOCTENEHHbIE 3JIEMEHTHI, TO

M MOzKeT ObITh JaHa cJenyoiast MeTaJdJ0oreHHuUecKasi XapakTepHuCTHKa.

A. Kommiaexc OCHOBHHX H YyJbTPAaOCHOBHBIX
M AT M — [IPEHMYILIECTBEHHO MarMaTHUECKHe MEeCTOPOKACHHSL. Beny-
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e MeTaJlJIbl -—— IUIATHHA M IUIATHHOUJBI, XPOM, JKeJje30, THTaH, Ba-
"Haanil, ‘dochop, HuKenb, KoOaabT, Melb. :

B. KoMnnekc rpaHUTOHZHBX AHGQepeHUHATORB
OCHOBHONH Mar M bl -— [IPEeHMYIIECTBEHHO KOHTAKTOBO-MeTAacOMAaTH-
YyecKHe M THAPOTEepMaJjibHble MECTOPOXKIeHHd. DBeaymue wmera/isl —
KeJie30, Mefib, CBHHell, HHK, Oapui, HHKeJdb, KOOANBT, MBIIbLAK, cepedpo.

:B. KoMnigekc caMoCTOSTEJbHBX TPAaHHTOMULHNX
M aT M — [PeHMYIIeCTBeHHO THAPOTEPMAaJbHbIC, OTYACTH MNEerMaTHTO-
BbIe M KOHTaKTOBO-METACOMATHUECKHE MeCTOpOXKIAeHHs. Benymue me-
Ta/JJIBl U 3JeMEeHTHl — 0JIOBO, Bosb(dpaM, MoJHGIeH, 30JI0TO, a TaKKe
JuTHil, Gepuiiuil, 6op, TaHTasd, HHOOUH W Ap. Lo

Cpabnenne ¢ naardopmamu Ecan cpaBHUTb KOMILIEK-
cbl MarM MOJBHXKHBIX IIOSCOB C KOMILVIEKCaMH  IVIAT(OPMEHHBIX MarM,
TO cpasy BHJAHO, YTO HapsiLy C H3BECTHBIMH UYepTaMM CXOACTBA B HHX
HaGmofaeTcs IOCTaTOYHO peskoe pasiuyue. KOMIJIEKC OCHOBHBIX H
yJIbTPAOCHOBHEIX MarM B MOJABHXKHHIX TOfCaX H IUIaT(hopMax Io -Cy-
eCTBY OAMH H TOT Ke U XaPaKTepH3yercsl OfHUMH M TeMH e reHe-
THYECKHMH THNAMH MeCTOPOXKAEHHIl M OJHHM H TeM K€ KOMIIIEKCOM
MeTaJVIoB, OJHAKO KOJIMYeCTBEHHAs POJb HX B NOJABHUXKHEIX IIOsICaX H
wiaTgopMax HEOAHHAKOBA. JIMKBAIIMOHHbLIE MECTODOXKAEHHS MEIHO-HH-
KeJib-Ko6aNbTOBRIX . Py Pe3Ko IpeobiajaioT Hd maaTdopMax M HPpaioT
OYeHb MNOAUMHEHHYIO pOJb B IOABIXKHBIX Iosicax. MecTopoxaerus
CcaMOpOJHOH IJIaTHHBI W XPOMHTOE B OIMHAKOBOH Mepe XapaKTepHhl
A maaThopM M MOABHKHBIX II0SICOB, NpHYEM AJISl XPOMHTOB HX' POJIb
3aMETHO IOBHIIAETCS B MOJBHKHBIX nosicax. Hakownen, rucrepo-marma-
THYECKHE MECTOPOIKIEeHHs1 THTAHOMAarHeTHTOB H ANATHT-MAaTHETHTOBHIX
pyA Gosiee xapakTepHBI IJisl NOABHIKHBEIX MOSICOB.

Kommiexe rpaHuTOMAHBIX AuGGhEepEeHIHAaTOB OCHOBHBIX Marm H TH-
[HYHBIE JJIS HErO MECTOPOXKIEHHMST M MeTaJJbl IIMPOKO PAa3BUTH B
MOJABIKHBIX HOsicaX M KpaliHe ciabo Ha miatdopmax (Anmanckas
magra). B nociexnnem ciydae Mpl MMeeM HCK/IIOUMTENBHO KaJslHeBEle
audpepeHnraTs NOBHIIEHHON UIEJOYHOCTH (rPaHOCHEHHTOBOrO psiia)
NpE OTCYTCTBHH KHCJBIX HATPOBHIX Au((depeHiuMaroB (IUIarHOTPaHHT-
Horo psja). BeposiTHO, HMeHHO 6Jsarofapsi 3TOMY COBEPLICHHO He
BCTPEUAETCS Ha nnardopMax MECTOPOXKAeHHH THOA KOJUEHAHHBIX 3a-
Jexell MOJBUKHBIX IIOSICOB.

Haxkonel, KOMIJIEKC CaMOCTOSITENbHBIX TPAHUTOHJHBIX MarM C Xa-
paKkTepHO# AJA HEro rpynmofi MeTajIoB Ha NiaTgopMax COBEepIUEHHO
He IpeJCTaBJeH.

- Ilpu paccMOTpeHMH IJIaT()OPM HeAbL3s OOONTH MOJYaHHEM Xapak-
TepHBIH [/ HHMX KOMINIEKC IMEJIOYHBIX H YJbTPAIE/IOUHBIX MOPOf, ¢
KOTOPBIMH CBSI3aHB THCTEPOMAarMaTHYeCKHe MeCTODOXKIeHHsl THTaHO-
MArHeTHTOB, XHMOHHCKHX anaTHT-He(eJHHOBBIX pyH, OueHb OJIH3KHX K
HHM MECTOPOXKAEHHH IIEJOUHBX IEeFMaTHTOB H THAPOTEPMajIbHBIX
MecTopoxiennii Kpuosauta. lllesouHbie mOpoibl BXOAAT B HEKOTOPBIE
IPAHOCHEHUTOBble KOMILIEKCH NOJBHIKHEIX IIOSICOB, HO C HHMH . OCBIYHO
CBsI3aHA He3HauuTeJbHAg MHHepasusanus. [das nnatdopm Xapakrep-
HO WX 3HAUYMTEJBHOE CAMOCTOATE/NBHOE PasBHTHE, H TIOTOMY OHH HOJXK-
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~HBL OBITH BbifieJIeHbl KaK CAMOCTOSTENbHBI —KOMIUIEKC MNIaThopmeH-
- mpix MarM. Cpeis HHX COBEPINEHHO He BCTPEYAloTCsl B NIpefeax mo-

JIBHZKHBIX TOSICOB I@JIOYHbIE THIEPOasHTE, C KOTODHIMH CBSI3aHHI Me-
CTOPOXK/EHHUSI aJIMa30B, KHONHTA H Ap.

JuarpamMma pacnpegeleHus MceTaJaoB. TakuM oG-
Pa3oM, KakAblii MeTalyl WJH 3JeMeHT OGHApYKUBaeT NpeUMyILecT-
BEHHYIO IPHYPOUEHHOCTh JIMGO K MIarTdopmam, JU60 K TeM HJIM HHbIM
dTallaM DPAa3BHTHS HOABHAKHEIX NOSCOB. Ec/AM MBI OOBEIHHHM METad-
JIOHOCHOCTb CPEHHX H NO3[JHHX 3TANOB pPasBUTUS, XapaKTePH3YIO-
muxcs B COLIEM OJHHM H TeM Ke KOMIJIEKCOM MeTaJLIOB, TO pacrpe-
ACJCHHE KAXKJIOro MeTajlja MeXAy: a) CPeJHHMH W [OSAHUMH, 6) paH-
HHMH ¥ B) KOHEUHBIMH STalaMH DasBATHS (T. €. MEKIYy TpeMsi cJa-
raeMbIMH) MOMKHO H306PasHTh Ha TPEyroJbHOHN auarpamme (cM. pu-
CYHOK). 37iechb TPaBBIil yTO TPEYroJbHHKA OTBEYAET CPEAHAM H TIO3M-
HUM 3TanaM pasBHUTHUS, JIEBBIH — DAaHHMM 3TanaM, BepUIHHA TPeyroJb-

HHKa — KOoHeuHbIM. [losoxenne QurypaTMBHON TOUKM KaxKIOrO MeTal-.

Jla BHYTPH TPEYrONbHHKA WJIH Ha €ro CTOPOHaX W B BEpIIMHAX MO+
Ra3bIBACT IIPOUEHTHOE pachnpefesicHHe pecypcoB Kammoro Merasa
nas teppuropun CCCP mMexay sTuMm Tpems cjaaraeMbIMU. B npasoit
BepLIMHE TPEyroJbHHKA OKasbIBAIOTCS  PACIOJOXKEHHBIMH (HIYPaTHB:
HBEIE TOYKH TAKHX METaJJIOB, KaK OJIOBO, BOJb(paM, JHTHH, Gepusiuili:

o

JnarpamMma pacnpefeieHusi MeTasIos
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QurypatnBHas Touka 30JI0TA TAKAKE JAOMKHA GhiTh pacrnosioxena
BOJIH3H 3TOH BepUIMHBI HA OCHOBAHHH TpeyroynbHuka. OgHAKO ¢ 30J10-
TOM BOSHHK/IA HEKOTOpas TPYAHOCTb, TaK KaK HeKOTOPAsl YacTh ero
34I1aCoB IIPHXOLUTC HA Ty MEPEXOJHYIO IPYNNY GAH3IOBEPXHOCTHEIX
MECTOPOKICHHH, KOTOpasi HPOSBASETCH B KOHIE PaHHUX ¥ B KOHIE
MOSAMUX STAIOB DASBHTHSA, T. €. KaK Das Ha IPAHH 3TANOB NPOSIBJe-
HHST TPAHUTOHUIHBIX IU((PEepPeHUHaTOB OCHOBHOH MarMbl H CAMOCTOS-
TeJILHBIX TPAHHTOUAHBIX MarM. OTHeceHne 3TOH rpymmbl 0J1M3MI0BEPXHOCT-
HLIX MECTODOXKIAEHHH K TeM HJIM MHBIM STanaM pPasBATHS He MOKET
OBITb JIOCTAaTOYHO 0GOCHOBaHO. [losTomy Ha JHarpaMme OHH IOKa3aHbl
Da3JIeJbHO, KaK UETBEPTOOe CJaraeMoe, B BUJE BEKTOPA; 30J0TO H30-
Opaxaercs Ha JHarpaMme paclpene/ieHus pecypcos B BuJe He6OJb-
moro (8% pecypcoB) BekTOpa, COBNAZAIOWETO C OCHOBAHHEM Tpe-
YTOJIbHAKA ¥ pACHOJIOXKEHHOTO BOJM3H €ro NpaBoil BepuIMHBL. 3HAuH-
TeJIbHO Goslee JUIMHHBIE BekTOp (619 pecypcoB), cosmagammuii ¢ oc-
HOBaHHEM TDEYTrOJbHHKA, MMEETCH AJS MOJIuGHeHa.

B usieBoit Beprimne TpeyronbHEKa MBI HMem (UrypaTHBHBIE TOYKH
IUIATHHDL, XpOMA, THTala, BaHAAUS, KOTOPbIC LETHKOM IIPHYPOUCHE!
K. paHHUM sTanaMm pasputus. BOiusu sieBoil BepummHbl pacmofaraercs
GburypaTuBHas Touka HHKeJs (90% ), orxionstomasics #a 10% B cro-
POHY BEDIIHHLI TPEyroibHWKa (KOHeuHble 3Tamsl). Bapmil pacmosa-
Faercst Ha TIONOBHHE DACCTOHHS — MEXKAY JeBOH M BepxXHeHl Bepuiu-
HaMH, KoGa/bT — BOJM3H BepXHeil BepILIHHbI. ®uryparusnas Touka
MeIH M300pax<aercss yMepeHHOH IJIHHEL BeKTOpoM (31%) mexay Je-
BOH u Bepxhefl BepumHamu. CBUHEL U KeJe30 pacnoJgaraiorcst BOJIH-
31 JIEBOH BEDINHHBI C HEKOTOPHIM OTKJIOHEHWEM KAk BBEPXY, TaK H
BIIPABO (34 CUYeT IIOSIBJIEHHS HX B IIO3JHHE STAIB pasBUTHS), BHCMYT
¥ (UIOODHT DACHOJIOMKCHE! BOJH3H BepXHEl BepINHHBI TDPeyroJbHHKA
C HESHAUUTCJILHBIM OTK/IOHEHHeM BIpaBo. PacrpeneieHne pecypcos
METa/LIOB MeX/y OTHENbHBIMU 3TallaMH PasBuTHs (B IpOHeHTax) BhLI-
paxkaercss B Tabj. 3.

Ta6awua 3

Cpennue Iep=xoxnan

i goamme Pannne Kouneunnie | r%ymix
Oumoso, Bombdpam . . . . . 100 —_ — .
Jutnil, Gepumuir . . . . . 100 s — _
3omoTO . ... ... 76 16 - 8
Momubren . . . . . .. 35 4 — 6l
[lnatuna, xpom . . . . . . — 100 wl —
Tutan, Basaguit . . . . . . — 100 — —
Hukeas . . .. . . . . .. — 90 10 . —
KoGaabT . . . . .. ... — 20 80 s
Bapuir . . . .., . .. .. — 50 50 —
Meab. . . . .. . . ... — 44 25 31
Ceamew . . . . . .. ... 10 60 30 e
Keaeso . . . ..., 18 65 17 —
Buemyr . . . . . .. .. 20 s " 80 _—
Dmoopur . . . . ., . .. 10 — 90 —
6 3ak. 7076 - - 81



== TAHaJdHu3 AMarpaMMB PaclUpelelieHHUS MeTaJJOB.
Tlpu mepBoM Ke B3IJIsile HA AUArpaMMy MOXKHO BHAETb OCHOBHBIE OCO-
-GeHHOCTH paclpejejieHHss Ha Helf (UIypaTHBHHIX TOUEK H BEKTOPOB OT-
JeJhHBIX MeTaJJIoB. BCe OHH TAPOTEIOT K BepIHHAM TPEYTOJbHHKA HIIH

K ero HHXKHEMY H JIEBOMY OCHOBAHHUAM. I'IpaBaﬁ CTOpOHA TPEYroJibHUKa

H BCs €ro CepeanHa OCTarTCA ITyCTBIMH. 10 ropopuT O TOM, 4YTO B Ka--

KOII-TO Mepe HaMmeualoTCs MePeXOjbl OT MHHepaJaH3aluy paHHHX 3Ta-
MOB K MHHEpa/JM3alMi CPEeIHHX 3TamoB (30J0TO, MOJHOAEH) M OT MH-
HepaJiu3alliy paHHUX 3TalOB K MUHEPAJIM3alMH KOHEUHHIX 3TanoB
(Hukenb, xoOaawT, Oapuil, Mexb, CBHHeEI, Keje30), HO OTCYTCTBYIOT
Nepexodsl OT MHHEpaJU3aluuM CPelHUX M MO3JHUX 3TANOB- K MHHEDa-
JU3alUl KOHEUHBIX 3TallOB, €CJH He CUMTATh HEe3HAUHTEJbHOrO OTKJO-
HeHUsl (PUIypaTHBHBIX TOUEK CBHHIZ H KeJjesa BIPaBo.

COBepLLIeHHO €CTCCTBCHHO MNPEAINOJIOXKHUTh, UTO Ilepexoabl OT MHHE-

paJu3auun paHHUX K MHHEpa/H3allid KOHEYHHIX 3TamoB OGYCJIOBJEHE!
HaJHYHeM M TaM H 3[IeCh IPAHUTOMAHBIX IuddepeHIHaToB OCHOBHOM
MarmMpl. YTo Kacaercsi CBSI3M MHHEpaJIH3alMH  CPEAHHX ¥ DPaHHUX
3TanoB, TO OHA MPOSABJSETCS TJaBHBIM 06pasoM MJsi 30JI0Ta ¥ MO-
JanbjeHa, T.e. Iad TeX METAJJIOB, KOTOpble BXOIST B IIEPEXOAHYIO TPYII-
ny O/IM3MOBEPXHOCTHBIX MECTOPOXKIeHHH, OyAyyH CBfI3aHbI B Hell mnpe-
HUMYILIeCTBEHHO C MarMaMM CpefHell KHCJIOTHOCTH. B 3Ty ke rpymmy
OJIM3IIOBEPXHOCTHRIX MECTOPOKIEHHI BXOISIT CYUIECTBEHHBIE Pecypcht
Me/H, UeM HaMeualoTCsi OCHOBAHHs JIsl BBINEJIEHHS] COOTBETCTBYIOILMX
MarM B KayecTBE UETBEPTOro, NMPOMEXKYTOUHOrO KOMILIEKCAa MarM Ioj-

BH2KHBIX TOSACOB € CYUIECTBCHHO MEIHBIM, MOJUOIEHOBHIM H 30JI0ThIM -

OpyAcHEHHEM. HpOMe}KyVTO‘IHOG IIOJIO2KEHHE 3TOro KOMILJIEKCa MexXay:
OCHOBHBIMHM H CaMOCTOATEJbHBIMH TDaHHTOUIHBIMH MarMaMH Kak. Ino
BpeMeHd NpPOSABJCHHSI, TaK M IO XapakKTepy MHHepaJHu3aluu IO03BO-

JIACT BbICKa3aTh IIpeaBapuTe/JbHOE IIPEANOJIOXKEHHEe O TOM, UTO ITH'

Marmel SIBJSIOTCS THOPHIHBIMH.

CmeHa MarmM KakK pe3yJabTaT TIe0JOTrHYECKOTrO
Pa3BUTHS NOABUXHBX NOsCOB. B Hacrosfmee BpeMsi MO-
KET CUHTATbhCAd [JOKA3AHHBIM TeO(U3NYECKHMMH MaHHBIMM, YTO 3eMHas
KODa B BePXHHX CBOHX FOPH30HTAX COCTOHT H3 CHAJHYECKOH OGOJIOuKH
¥ TOACTHJIAIONIEro ee 0a3anbToBoro cjos. CoBeplleHHO eCTeCTBEHHO,
YTO Marma, nurawmouas HHTPYy3uBHbHe H 3(y3HuBHEE NPOABJICHHS, MO-

JKeT TNPOHUKATh C IMIyOHMHBL TOJNLKO uUepe3 TBepAYIO 3eMHYIO KOpy, T. e.

K3 naubosee BEPXHHUX yacTren FJIy6HHHbIX MarmMaTHuyeCKHX 04YaroB HJIH-

rJyOHHHOrO MarmMaTHYeCKOro cJIosl, KOTOpble MOryT ObiTb 0003HaueHEY

Kak o6aacTh MarMaTHYeCKOro MHTAHHS. HpOHI/IKHOBeHI/Ie Marmpl -yepes:

JKHUAKHH MarMaTHUecKMil  CJI0fi HMHOTO COCTaBa, eCTeCTBEHHO, HeBO3-'

MOKHO. ,
Mayuenne MarMaTHYeCKHX KOMIJIEKCOB maardopM IOKasbiBaer,
UTO OHM INHUTAIOTCA MarMoil H3 OuaroB, PacloJIOXKeHHBIX B Iipefesax

6a3anbToBOrO cJost. B oauux ciywasx 370 HeaupdepeHUHpPOBaHHAS
GasaJjbTOBasi MarMa, B JAPYTHX CJIydyasiX 3TO YJAbTPAOCHOBHBIE Iude--

peHUMaTHl OCHOBHO{I Marmhl, oTBeualoulle HauGoJee ITYGOKHM YacTaMm
MarMaTHUeCKHX OuaroB, B-TPeTbHX, 3HAYHTEJbHO OOfee peaKHX Cay-
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Jasix, 3TO IpaHUTOMAHBIE AH(GepeHIHaTE OCHOBHOH Marmhl, OTBeYaio-
mue HauboJsee BEPXHHM UacTsIM IVIyOHHHBIX Ouarop 6a3ajibTOBOH Mar-
Mbl. Hu B onHOM ciyvae Ha mJaTdopMax He BCTpPeyaeTcsl MPH3HAKOB
JesTeIbHOCTH MarMaTHYECKHX. OuaroB, KOTOpble ObliH Obl PacHOJOXKe-
Hbl B MOpefesaxX cuajuyeckoil o60/104KH. DTO TOBOPHT O TOM, UTO IIPH
naaTGOpMEHHOM peXHUMe cHajMuecKas o6O0JIOUKa 3eMHON KOpBI He 3a-
TparuBaeTcss NpolleccaMH IJIaBJIeHUsI.

. MarmaTHyecKasl JesTeJbHOCTh HOABHXKHBIX II0ICOB HAYMHAETCH C
npeo6Janaloulero NpOsIBJCHHS OCHOBHBIX H YJIBTPAOCHOBHHIX MarMm.
JIpyruMu CcJI0BaMH, NDH BO3HHKHOBEHMH TOABHIXKHOrO Iosica 3a cuer
npepHefi muatGopMbl 00JaCTb MarMaTHYeCKOro IMUTaHH#A MepBOHavalb-
HO pacmosiaraercsi B Ipefesax Toro e 0a3ajbToOBOro CJIOsl, NOXABasi
B BepXHHe TIODH3OHTHL 3eMHOH KOpPHl TO HeauddepeHUHPOBAHHYIO 0a-
3a/JbTOBYI0 Marmy, TO €e PaHHTOMAHble Nu(depeHUHars, 710, B me-
pHOJ TepBOH KpymHO# (hasbi CKJIaxUaTOCTH, €€ YJIbTPAOCHOBHEIE -
¢epennmatel. Takofi MarMaTHYeCKHil pPeXHM 3eMHOH  KOPHI COXpa-
HAeTcs JWIIb B HauaJbHBIE 3TAlbl PAsBUTHs MOABHKHOro mosca. Iloc-
Je mepBoii KpymHOH (hasel CKJIajuaTOCTH HAGJIOAAETCS PESKHH CHBAT
B CTOPOHy mnpeoGiajaHusi TPAHATOMAHBIX AU QepeHnHaToB OCHOBHOH
MarMpl DpPH Pe3Ko NOJYHHEHHOM KOJHUecTBe HeAu(epeHIHpOBAHHOH
6a3a/IbTOBOH MarMbl M OGBIUHO IIPH OTCYTCTBHH YJIBTPAOCHOBHBIX AU(]-
(epenuuatos. Tak Kak Gojee Jerkue IDaHATOMAHBIE Ju(QepeHIuaTh
JOJIKHBL 3aHMMAaTh 60jlee BEpXHUHE YACTH MarMaTHUYeCKHX O4Yaros, UeM
HenudepeHnpoBaHHas OCHOBHAsi MarMa, MOXKHO 3aKJIOuHTh, 4TO
06/acTb MarMaTHYecKOro IHTAaHUSI B 3TOT  TIEPHOJ  IlepeMellacTCs
BBepX. BrosiHe BepOSTHO, YTO 3TO SIBJSIETCS HE TOJBKO De3yslbTaToM
HaMPaBJIEHHOTO BBEPX TEIJIOBOrO IOTOKA, T. €. IPOTPECCHPYIOLIEro pa-
3orpeBa IJIyGMHHBIX yacTell 3eMHOIl KOpHI, HO M TOTLPYXKeHHS Ha IJy-
OuHy, HaBCTpeuy TEIVIOBOMY IIOTOKY, CaMOH KOPBI Kak B peayJabrare
TNpeUIeCTBYIOUIEro OCaAKOHAKOIJICHHs, TAK M B CBS3H C IpoleccaMi
CKJaJuaTocCTE.

Bropast KpymHasi (asa CKJIaA4aTOCTH U pasBHBAlOIeecs OCalKo-
HakOIJIeHHe COAefCTBYIOT AajbHelilleMy PasBUTHIO TOTO JKe Ipoiecca.
B cpeauve 3Tansl pasBUTHsI NOJABHXKHOTO mosica 00JacTb Marmarnue-
CKOTO NMTAHHSI IEPEXOAUT YK€ B CHAJMYECKHil CJIOH, O uYeM TOBOPHT
CMeHa TPAHUTOHAHBIX Au((hEepeHIHaToB OCHOBHOH Marmbl CaMoCTOs-
TeJIbHBIMH TPAHHTOMAHBIMH MarMaMH C XapakTepHbIM MJIs HHX KOM-
[UVIEKCOM MeTasIoB. B mepuon Tperbeil KPYHMHOH ¢ashl CKAaAYaTOCTH
nAMeercsi Haubojiee BHICOKOE OTHOCHTEJBHO —O0OJOYEeK - 3eMHOH KOpHI
NoJIoKeHHe 06JacTH MarMaTHYecKoro HHUTAHHS.

‘Tpetbsi | M TOCJAERHsIA KpynHas (hasa CK/IaAYaTOCTH PEe3KO MEeHfer
HATpaBJeHHOCTh IIPONECCa PA3BHTHS NOABMXKHOrO mnosica. I'eocHHK/H-
HaJb. 3aMbIKaeTcs W MNpeBpallaercs B CKIagyarthii mosic. TenaeHuus
FEOCHHKJIHHAMM K NPOrMOaHMIO cMeHsieTcs TeHAeHLUMed CKjiaxyartoro,
mosica K B3ALIMAHMIO, TEH[CHIMS K OCAIKOHAKOIJIEHHIO — TeHJIeHIHUEH
K pa3sMbiBy HAKOMHBIIMXCS OCaJKOB. B pesyspTaTe B3JBIMaHMS U pas-
MBIBA TIIVOHHHBIE 4acTH 3eMHOII 0G0JIoukHM - Kax OBl BBHIBOASITCA H3
06JAacTH TAaBJeHHsl, KOTOpasi OTHOCHTENbHO HHX nepeMeluaercsd Ha
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Gosbmie rayGuHEL. C Apyroit CTOpOHBI, IPEeBpallleHHe IeOCHHKIMHAJN

. B CKJIAfuaTHil 10sC, MOBHIUMOMY, pPe3KO MEHSIeT TeIJIOBOH. perKuM
* 3eMHCH KOpPBI: BMECTO IIPOrpeCCHpPYIOIEro ee pasorpeBa HAcTymaer

sTan TPOrPEecCHPYIOLIEro OCTHIBAHHA. B TeueHHe HEKOTOPOro BpeMeHH

ob6JacTb MarMaTHYeCKOro IHUTaHUSA NpoaoJIzKaeT OCTaBaTbCd B Hpene- -

Jlax cHaJHueckoil o0oJIOUKH, OTCTymas Bo Bce GoJiee TIyGOKHe ee Tro-
pusoutsl. Ilo3ToMy B nosgHHe 3Tansl pasBHTHS INOABHMKHOTO MOsiCa
BellleCTBeHHBIH COCTaB MarMaTHYecKuxX IpPOSIBJIEHUH U 3HAOTEHHOH MH-
HepaJH3alUH HaCJAeAyeTCs OT CPEJHHX STAlIOB Das3BHUTHUSL, NPOSIBJSSChH
B COBEpLIEHHO MHOH TEKTOHHUECKOl ofcraHoBKe. B KoHIe mnosmauux
3TATOB Pas3BUTHSI B MarMaTHUeCKHX IIPOSIBAEHHSX U JHJIOTeHHOH MHHe-
pajM3anii Ha4yHMHaeT UYyBCTBOBATbCA BJMSHHME TIPAHHUTOHIHBIX AHDde-
PeHLHATOB OCHOBHOH Marmbl (Keje30, CBUHel, CHEHHTOBBIE Da3HOCTH
MarMaTHYecKHX IIOPOA), BepOsiTHO, B CBASH C TeM, 4To 00JacTb Mar-
MaTHYECKOro NUTAaHHS MNpUOAMKAETCST K COOTBETCTBYIOUIMM TUIyOHHAM
3eMHOIl KOpHL.

Koueutble sTambl pasBHTHS OTBEUAIOT INepeMellleHHio ofJacTH Mmar-
MATHYECKOTO IMTAHHWSI BHOBL B BepXHHe, OOOralllcHHLIE I'PAHUTOMIHBI-
mu nuddepennuaramMmn vactu GasanpToBoro cjaos. Takum ofpasom,
repeMellleHde o0JacTH MarMaTHYeCcKOro IHTAHHS M3 OJHOR 3eMHOH
000/JIOUKH B [IPYryIO SBJISIETCS CTPOrO 3aKOHOMEPHBIM H COIVIacyercs

¢ mpeobJajalolUM XapakTepoM KoJjebaTelbHBIX JBHKEeHUH 3eMHOH

KOpPBL B OTHGJbHbIE 3Talbl PAsBUTHS IMOABUXKHOrO Imodca.

Bo3HukHOBeHHe B KOHLE paHHUX W B KOHIE TIO3[HUX 3TAIOB
Pa3BUTH{ TPYNNBl OJAU3MOBEPXHOCTHBIX MECTOPOKAEHHI TOBOPUT O TOM,
410 06JaCTh MarMaTHUECKOr0 HHTAHUSI Pacloaaraercs B 3TO BpPeMs B
cJI0e, NMEePEeXOAHOM OT CHaJuuecKoil oBosoukH K 0asasbTOBOH, T. e. Be-
POSITHO, B CJIO& CMELUAHHOH aHJe3UTOBOH Marmhl.

Ilpuuvew pasgeneHuss meraaaoB., CrojJb YeTKO BHI-
paxeHHOe H XOPOIIO BBIAEDXKUBAIOIIEECS pasie/edre MeTassoB MeX-
Ay OTACJBHBIMH KOMILIEKCAMH MarM, OTBeYaloIl¥MMH Pas/duHbIM IJIy-
O61HaM pacmoJoxeHud o6JIacTH MAarMaTHYeCKOro IHTAHUS, BHI3bIBAET
€CTEeCTBEHHBIH BONPOC O NpHUMHAX Takoro pasfenenus. C ongHolt cro-
POHBI, MOXKHO IIpeANoJaraTb, 4YTO 3TO pasjejeHue SBJSETCS peanb-
HBIM, T. €. UTO KOMILJIeKCHl MarM, OTBeYalolllle PasjUuHBIM IJyOuHAM,
o6safaoT Pa3NIHUHBIMH HCXOAHBIMH COAEPIKAHUSAMU OT/AEJbHBIX  Me-
TaJJI0B, KOTOpOe M sBJSETCS OCHOBHOH IPHYMHOH HUX pPasiu4YHON pY-
noHocHocTH. C japyrofl CTOPOHBI, MOXKHO NpeAanoJaraTb, 4TO HPH OJH-
HAKOBOM MJIK OJU3KOM COJACP:KAHUHM OJHHX M TeX Ke MeTaslJIoB pas-
JIMUHBIE KOMILJIEKCHI MarM B CHJIY KakKux-TO HHBIX ocobeHHocTell B
HEOJHUHAKOBOH CTeNeHH CIOCOOHBEI JaBaTh HUX IPOMBIIIJIEHHbIE MecTo-
POKIEHHUS. _

Hcxoas 13 MOJOKEHHSt O TOM, U4TO BCe OCOOEHHOCTH MarMbl, B TOM
YHCJIe W ee PYALOHOCHOCTb, SIBJSIIOTCS DPe3yJIbTATOM BCell NpeAllecTBYIO-
el HCTOpMH ee TEOJOTMYECKOrO pAasBHTHS, IIOCMOTPHM, KAaKOBHI
OCHOBHBle TEHACHIUM B DPAa3BHTHH TeX ABYX 00O0JI0O4EeK 3eMHOil KOpBHI,
6asajbTOBCHl M CHAJUYECKOH, C TeOJIOTHUeCKHM pasBHTHEM KOTOPHIX
CBsi3aHbl NIPOIECCHl 3HJOreHHOIl MHUHepaJsn3aliu.
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OcuoBubIC TCHACHILUN B pasBUTUB Ga3adbToBoOf
iocnaanueckoil o6onouex. CHajlnueckas 0GOJOYKA 3EMHOM
KODbI, pacriojoxkenHas Mexay 6a3ajbToBoii 060/10uK0f, ¢ OLHON CTO-
POHHI, armocepoii u ruapocdepoll, ¢ Apyroii CropoHbl;, pasBHBaeTcs
B TECHOM B3aMMOAHCTBAM C HMMH. DTO B3aHUMOJECTBHE BHIPAXKACTCS
B OCHOBHOM B OGMeHe MeXAy HHMH BElIecTBA (H, ecTECTBEHHO, JHCP-
THH), TIPHBONAILEM K H3MEHEHHIO BEIIECTBEHHOTO cOCTaBa o ofwe
Maccol BEIIeCTBA KaxKAo#H M3 3THX 060J0ueR,

Cuannueckas  o6osiouka, B3aNMONEHCTBYs ¢ aTMO-runpocdepoi,
AACT OYeHb PA3HOOGPA3HBIT MO COCTABY KOMILIEKC OCALOUHBIX oGpa-
SOBAHUN, KOTOPRI, MOrPYXKasChb Ha 3HAUNTENbHBlE INyOHHBL, Aaer
KOMILTEKC MeTaMop(uueckux o6pasosanuil u, 6yayun BOBJEYeH B 06-
AacTb ILIABJICHHs, MOXKET [aTh IPAHHTOHJHble MarMul. Takum o6pa-
SOM, KOMIUIEKC OCAaJOYHBIX 00pasoBaHMil Bce BPeMsT’ ©CTAETCH COCTAB-
HOM 1aCTbIO CHanuyecKoil oGosouku. OfHako B Mpolecce NEPexoaa
KOMILTCKCA MarMaTHYeCKHX IIOPOX B KOMILIEKC OCANOYHBIX TOPOJ He-
KOTODLIE COCTaBHble YACTH CHAJHUECKOH OGOJOUKH yIAMSIOTCS M3 Hee B
COCTaB aTMO-THAPOC(EPH. DTO B OCHOBHOM TE€ COJH, KOTODHIC HEIpe-
PBIBHO HaKallJIMBAIOTCSI B MHDOBOM OKEaHE M, 3a HCKJIIOUEeHHEM coJeil
Kand, B 3HAYNTENLHOM KOJIMYECTBE  afCOPOHPYEMEBIX  TJIHHUCTHIMM
OCaliKaMH, B OCHOBHOI CBOell yacTH He BO3BPAIlAIOTCs B COCTAB CHA-
JUUeCKoi ofosoukn.  Takum o6pasoM, HeoGpaTHMEIM Pe3yJabTaTOM
B3aUMOJEHCTBUSL CHAJHUECKOH OGOJIOURM C arMo-ruapocepoit  sp-
JIACTCST TIPOTPECCHBHOE YHAJCHUE M3 HEe B MHDOBOfl OKeaH riaBHbIM
c0pa3oM HATPHS U X/I0pA, B MeHbLIeH CTeneHH — KaJIusl, Martust 1 Cepel,

Baaumoneficteie GasanbToBofi M cHasMueckofi 060MOUEK SIBJSIETCH
AOCTATOUHO CJIOXHBIM W PA3JHYHBIM B PAasHOH TeoJOTHUeCKol o6cTa-
HOBKE W B pasHble 3TaNbl Te0JOTHYECKOTO DA3BHTHS 3eMHON KOpBL.
B te sranm passutus, korma o6racTh MarMaTHUECKOrO ITHTAHHS pacno-
Jlaraercst B mnpenesnax 6a3asbTOBOA OGOMOUKH, NOCTEIHSIA BHIACASIET T
CHaJYecKylo 0GOJIOUKY pasHOOBpasHEle MarMaruueckue H PYJHBIE
MPOAYKTHl B (hopMe 3ddyanii 1 MHTPY3MH OCHOBHEIX MarM M HX nud-
(pepeHuHaTOB M CONMPOBOKIAIOWEH UX SHIOTEHHON MHHepaJH3anyH.
B pesysbrate 3Toro ofiee KommMuecTBo BelecTBA CHAMHUECKON 0GOMOUKH
HapalmuBaeTcs 3a cuer 6asadbTOBOH OGONOUKH TPH COOTBETCTBYIOIIEM
U3MEHCHHH €ro cpennero cocrasa. Ilpofinsg mponece ocapounoit nudde-
PEHIHANHH, BEIIeCTBO 6a3a/IbTOBON OGOJIOUKH TEPSIET CBOIO HHMBHLYAb-
HOCTb M CJAHMBAETCs1 C OOmed Maccoll BelecTBa CHATHUCCKONR OGOJOUKH.

Tay6unnas muddepenunanns 6a3ainToBoli MarMbl Kak pesyiabTar
FPAaBHTALMOHHBIX MPOUECCOB B 3Tambl €e OXJAXKIEHHH H KPHCTAJIH-
Salln{ MOXKET 1aTh MPONYKTH IPAaHATOMIHOrO COCTABa, HAPAHIUBAIO-
IMe CHaNMYeCKylo. O60MOYKY B ee HHKHHX uacTsaX. DTo BTOpas BO3-
MOxcHast (hopMa mnepexoza BeIECTBA 6a3a/ibroBOl OGOJOYKH B Bele-
CTBO cmajuueckoit o6osoukn. Hao6opor, B srannl  MakcHMaJbHOTO
pasorpena u IUIaBJeHHsl MIyGHHHBIX CJIOeB 3eMHOfl KOpDH B3anMojiefi-
CTBHe 6a3aJIbTOBCH M CHAMMUECKOl 060/J0ueK MOMKET BHIPA3HTHCS B HX

YaCTHYHOM CMEHIeHHH ¢ 06pa3OBaHI’IeM NPOMEKYTOUHOro CJof amje-
3HTOBOH MAarmsl.
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CyMMapnuM HEOOPATHMBIM De3yJIbTATOM B3aUMOJACHCTBHS 6asaiib-
~ TOBOH W CHAJWYeCKOli O06O0JIOUEK B3eMHOW KOPH SIBJISIETCH nohoMHeHHe
. BEIEeCTBAa CHAJNMYECKOH O6OJIOUKH 3a cueT 6a3anbToBoil 060JM0UKM TIpu
ONpe/IeJIeHHOM M3MEHEHHH €€ CPeIHero cocrapa. JKCTPano/upys 10T
npouecc B AaJEKOe IeOJOrHYECKOe MNPOLLIOE, MOXKHO Clenarh nocta-
TOYHO MPaBAONOAOGHOE TPEANOJIOKEHHE O TOM, YTO BCSl CHAJNMYECKAs
060JI0YKa TNPEACTaBJASeT HEe YTO HHOE KaK MPOAYKT NIYOGHHHON aud-
(epennnanyn 6a3anbTOBOTO CJ0sl, B KaKO#-TO Mepe mnepepaboTaHHbiil
1npoueccaMi BLIBETPUBAHHSI C VJIANeHHEeM HEKOTOPHIX COCTABHBIX 1ad-
cTell B MHPOBON OKeaH. g
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