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OPEINCIOBHUE

PeruoHaNbHHE MeTA/IOTSHMIeCKHAe HCCJELOBAHAA, 3amauell KOTODHX fAB~
AAeTCA BHACHOHHS SaROHOMepHOCTe# pasMeleHHd NONe3HHX HCKONAEMHX,B Hac-
TOAmee BpeMi ECXONAT M3 JIBYX IMaMeTpanbHO NPOTHBONONOEHHX TEOpeTHdeC-
KEX NOCHT0K. C omHO# CTOpOBH,paSBHBADTCA NpexHAe NPENCTaBISHHA O CBA3H
OmpeneneHHOTO THIA OpYNEHeHHA C ONpeNeJeHHHM 3TAIOM DA3BHTHEA CRIaTYa-
Tolf 06ZACTH H THLOM CTPYRTYDH, BXOIAme# B cocTasB 3To#f ofiacTH, ¢ Hpy-
roff - NpeIIpHHAMANTCA MONHTKE DACCMOTDETH MeTa/UIOTeHHYecKyD 30BaIL-
HOCTh B CBASH C KOHUemme# "HoBof ruofaibHOf TeRTOHEEE". HOBOe Hampas-
JIeHEe B METALIOTSHHM HAXOIMT COJBINOE KONHIECTBO NOcAemoBaTeneft,dTo BE-
HHO H3 MaTEepHANOB HENABHO mpomemmerc B JeHHHTpame cosemamma ( "MeTamro-
IeHHA H HOBaH raodalbHas TeKTOHHMRA", 1973).

MuoroneTHme HCCHENOBAHEA 8BTODOB HACTOANEIO COODHMKA B DASNHYHEX
paitonax lleATpaIEHO-A3HATCKOI'0 [0ACA He MO3BOAADT NDAHATH MpeNCTABIeHHA
CTOPOHHMKOB HOBOJ KOHIEIIME W eme pas NOATBepPXNANT pAHEee JCTAHOBIEHHYD
0. A, BunnCnsuM, C.C.CuEpEOBEM, B.M.CMmEpHOBEM, H.II.XepackosuM, I'.A.Tsain-
9pelunse H Op. SABHCAMOCTE B pa3Mel@HHN MeTSIJIOTeHHYEeCKUX 30H OT CTPy-
RTYp, BOBHHKIMX B IpOOECCEe IeOCHHKIMHANBHOTC, OPOTEHHOrO W mIaTdop-
MEHHOT'O paSBHTHA 3eMHOE HODH.

Pa3Hue HCcJAeNoBaTelAN N0-PAaSHOMY OLIEHMBADT POJb TeX WM MHHX Ieo—
JOTEYeCKEX (PaKTOpOB, BARADNEX Ha MeTaLIOTeHHYECKYD 30HAIBHOCTE.Ha mep-
BO@ MECTO IpH 3TOM CTazAT: I) Bo3pucT crAamdaToR 3omH (I.lse#tnepxen ),
2) TEN TeOCHEKIMHAJBHOA CHCTEMH — DEXAM €€ DA3BETHA ¥ OCOCEHHOCTH MaT-
matm3Ma (A.H.CeveHoB, E.A.PamkeBmd, B.U.CumpHOB), 3) THD TeKTOHHYECKEX
CTPYRTYD I'€OCHHKIMHANM - CEIMEeHTH reocmHRImHayxm (B,W.CumpHoB, H.II.Xe-
paocxoB, I.A.TBawdpexmnse), 4) 30HH NONSPEUHHX "pyNOKOHNEHTDHDYDIEX"
crpyrTyp (M.H.Tomcor, M.A.PaBopckas), 5) mpomecc "aBTOHOMHOI" AKTHBHE-
samay (A.JL[lernoB) WM, 9TO ABISETCH BApEAHTOM [eX X8 NpeNCTaBIeHmdE, —
nponecc GopMEPOBARESA CBONOBO-TAHGOBHX CTDYKTYpD, HESaBACHMHI OT miaaT—
(GOpMEHHOT0 M I'eOCHHRIMHAIBHOTO paspTud (E.l.Kapnmosa), 6) Tem  3emmoft
KOpH (OxeaHmdecRER#, NPOMEXyTOUHHYA, KOHTHHEHTAJbHHN), Ha KOTOPOM pasBH-
BaeTcA nonsExEas 3cHa (I.H.lepda, E.H.KpacwisamkoB, K.J.Boxouropmd)Bce
HCCJeNoBaTeNd TAR WIH HHAYe HNONYepHEBADT COABmOe BHAYEHHe WIA pynooC—
pasoBaHEA 0COCEHHOCTEH DASBHTAA DEerWOHANBHOR CTPYRTYDH, BMemabimef Me—
TaIUIOTeHAYeCKYD 30Hy. (MHT MDOBONUMHX 8BTODAMH COODHHKAE  HCCAeNoBaHmit
3aKOHOMEPHOCTEM pa3aMemeHEs DeIKOMEeTANBHHX MeTALNOTeHHYECKHX 30H, CBfA-
SaHHHX ¢ TpaHuTOMNAaME Ha TeppuTop#M Kasaxcrana, CpemHedi A3um,BocTousoft
CaCEpe ® 3aCafikaiaba, NOKAsal, YTO OPH MEJKO- X CpejHeMacHmTaGHOM MeTal-
JOTeHEAYeCKOM DaliOHHPOBaHMYM HeHCOOABNEe® SHAYEHHE MMENT (PaKTOpH,ONpeneisd—
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IIEe TEN TeOCHHKIMHAABEHX M OPOTeHHHX CTPYKTYp CRiamdaTolf CHCTeMH,
a Takke TUN "pesSy’bTUpyHLe#" CTPYKTYPH, BOSHMRNe#l OpH HAJOXGHER  OpO-
TeHHOfl CTPYKTYPH HA T'@OCHHKAMHAIBHYD HENOCPSACTBEHHO Mepeln snoxoft Mar-
MO- H pYyI000pa30BaHHA,

AHAJESApYA pe3yJbTaTH HCCAENOBAHEE, NDEBSIEHHEEX B CTATBAX COOpHE-
KA, CIeNysT SAKIDYATH, YTO B DASMNMYHHX CRJIANYATHX CHCTEMAX yCTaHARM-
BaeTCH CBAZH HASBAHHOR peIKOMeTANbHOR MEHepammsaImE C OpomeccoM dopmm-
pOBEHEA T'DAHETHO-MeTaMOpfEIecKoro CAOA seMHoff xopu. [IpH 2TOM BHOHA Oa-
pareHeTEYECKAS CBASH METALNOT@HERIBCREX 30H Ooxee murofEARHOrO THOHA C
y4acTKBME KODH, T'le aKTEBEee NpOTeKal aToT nponecc. KOHEpeTHHM ero Bh-
paxeHWeM B NPEIOBEPXHOCTHHX 9acTAX amroofepy cAyzHT ofpasoBaHHe TAKHEX
permoHANBHHX CTPYKTYD, KAR MHOreOSHTHERIMHAIA, CBONOBO-TIHOOBHE MONHA-
THS SOETEOCHHRIEHATGHOTO ODOTSHHOIO H, BOSMOEHO, SINILAATODMEHHOrO 9T&-
OB pa3BETHEA. HamMeHee GIATONDEATEH [JIA PASEMTEA DEJKOMETA/BHHX MeTal-
JIOTEHMYECKAX 30H DACCMATDEBAGMOIO THIA HPONECC NeCTpyEIHA 3eMECH ROpH
¥ TPaHETHO-MeTaMOpyIdecKoro CI0A, B 9YaCTHOCTH, BHPBEEHHEM KOTOPOTO AB-
nAeTcA fopuMmpoBAHME SBIeOCHHKIMHANBHHX H pEdTOmONOSHNX 30H,[IpH NPOTHO-
SHO—-ONEHOYHEX HCCAeNOBAHAAX HA KOMILUIEKCE DOIKOMeTAJHHHX MeCTODOXmeHMR
TpaHATORIHHY (PopMammit BAXHO BHIENHTE Y4aCTKA OOBHMeHHOY MOMHOCTH 38M—
HO#t KOpH  "cHaas", OCOCEHEO A MepHONa, NpeNmecTByDmer) pyHOHOCHOMY
MarMooGpa30BaHED. OmpeleJHT: OCOGEHHOCTH CTPOSHMA KOPH NPOMIOTO, HCmO-
b3y COBpEMeHHHe IeofMBEYeCKEe METOIH, HE BCErNa BO3MOXHO. Orcoma BH-
TexaeT HEOOGXONAMOCTE BHUEJNGHER ¥ THIM3AMMM DEeTHOHANBHEX CTPYKTYD, TaK
KAK OHE HBIADTCA CBOEOODE3HHME HCKomaeMuMmr Qopvame, OTpaXAIMEME cBoitc~
TBa ZpeBHeil 3eMHO# KOpH.

B mpakTHYecKoff padoTe HCNONb30BAHAe 3THX BHBONOB MPH METALIOTeHH-
9ecKOM paffOHEMpOBEHME HaMedaeT CAeNymuEe 3TalH HCCHeN0BAHWA: I) merans-
HOe M3yYeHEe MCTODHA TeO0JOTHYECKOTO DasBATHEA DErHOHa C NpEMeHEHHEM Me-
Toma GOpMAIMOHHOTO aHaNHE3a, <) BHAENeHEE OCHOBHHX TANOB I'eOCHHIMHATE-
HHX OPOTeHHHX ® "pe3yJbTEPYDIHEX" CTPYKTYD, 3) BumeseHm® IepCTeKTHBHHX
Tpynn Haugonee KMCHHX, IAaBHEM 00pa30oM OPOTI'€HHHX ,DEIKOMETAJHHHX Marma—
TH9eckux fopmanmil ¥ CBABAHHHX C HEMHA MECTOPOXIEHHH, 4) ompemeneHAe IpO-
CTpaHCTBEHHO! CBASH NOTEHUMAJNBHO PYMOHOCHHX MarMaTHYeCKEX fopmaimit ¢
onpeneleHHHM TENOM "pe3yisTEpyHme#” CTDYKTYPH, 5) BHIeJeHEe DerHOHaNBb-
HHX TeOXHMWYECKHEX 30H H onpelefeHHe MX IDPOCTPAHCTBEHHOT'O HOJOXEHAR
10 OTHOMEHMD K THIaM "pes3y/bTHDYOIEX"CTPYKTYp, 6) ofmm#t CEHTE3 M BHIe-
JeHEe DEPCHeKTHBHHX 30H.

Hacrosumft COOpHEK BRIDY8ET MATEPHANH, OOXydeHHHE COTpYy IHIKAMH
YMI'P? B mpoIecCe MHOTOJNETHEX HCCAENOBaHM#A. B BBOIHOE 4acTE paccMaTpE-
BanTCA T/IABHHE THNH PETHOHANBHNMX CTPYKTYD, KOHTPOAMPYDNEE DEIKOMETalb-
HHE® 30HH, CBA38HHHEe ¢ T'DAHATOMIHEME (OpMAITAAME ( K. JI, Bomourosud) , # Ooc—
HOBHHE (OpMATIOHHHE THIH PEIKOMETANBHHX TDAHETOBHX (opMarmit (C.M.Eec-
rum). Janee, Ha npmMepe maieosoun Cpexmedt Asmm (K.I.Bomouxomd,B.).Ila-
3WI0Ba) E Da3HOBO3PACTHHX CHAamYaTHX 308 CEOEpH (B.B.Byanakos, E.H.An-
ryxoB, A./.Jyumnkes) noxa3aHa CBA3b HA3BAHHHX DENKOMETANBHHX 30H C TH-
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NaME MarMaTWwdecKEX GopMarpt ¥ perwOHANBEHX CTPYKTYD, BOBHAKIEX B ONIpe-
IeNeHHYD CTANED DASBHATHEA CRIamdaTolf o6racTH. JONOJHEHHAEM K 3TOMy MaTe—
PEaNy CIyEaT CTAThd, DOCRANEHHHE S38KOHOMEDHOCTAM DasMeNeHms  IDaHHTOB
C DOBHNEHEHM COJEpX2HEEM DEeNKHX meno4snx Meramiop (H,H. Texommpoma,K. I,
Bono4kOBHY) H SaKOHOMEPHOCTAM pasMelleEHs BECMYTOBOMH MHH e paJIA 3aHH
(B.H.XoxamoB, K.J.BoaouroBmu, 3.®.Mmmnep, I'.H.HegemocTos).



Jacr*s I

OCHOBHHE THOH TEOIOTHYECKHUX
OBHREETOB,KOHTPOIHNPYDMNHE
PEIKOMETAILHHE METAIIOTEHHUYECEKHE
30HH,CBASAHHHE C TPAHUTOHUIHHMHE
POPMAIDMHAMH

K. . BoXo4YROBHY

OCHOBEHE TWIH PEIVOHAJEHNX CTPYKTIYP,
BHJIRIAEMHX HA CIELVAJM3UPOBAEHHX
TERTORWIBCKUX KAPTAX,

W AHAIVS MX CBASEL C METALIOTEHVEA

B OCHOBy TENHSANEN Der@OHANBHHX CTDYKTYP CRIANHATHX obaacreft MOx-
HO NONOXHTEH CHONyDIEE DAl NpESHAKOB.

I. lponecc (TreoCHHEMRHANLENH, OpOreHHNE, SRTHBA3AIMOBHNR) .

2. Tun QyenamenTa ( ROETEEGHTAABEHN, DePEXOMHHR, OKeAHEYECKHH).

3. XapaxTep BepTHRANBHHX NBuEeHu (ONRATHA, ONYCRAHEA, ROHTPACT-
HHe IBEEHWA, ODOTOHHHe ~ AKTHEHHG H HEAKTHBHEE).

4. XapaxTep & CTelNeHb MAIMATUIECKOE ARTHBHOCTH ( E3BECTROBO-HEI0Y~
Hoft, SBTERTORNHO-TDAHATORNAHR, menouHOH, ofmomaToRH#, EETEHCHBHHHA, He-
HETOHCEBHHI) .

5. MeTalMoreEEYecKAd E TeOXEMEUECKas cUenEaimsanEs (JmTofuihEas,
mprofIsHO-Xa b Ko HIBHAL, XaIbKOPEIEHO~CHNe pofibHas , meno9Had) .

6. AGcomorEoe BpeMs (ODMEDOBAHEA CTDYETYDH.

7. BospacT CRIBTIATOCTE.

8. MecTONONOXSHM® CTPYKTYDH IO OTHONEHED K IeOCEHRAMHANLHOR CHC—
reme (DeHTpanbHOe, mepmpepEuecKoe, BHeUHEe).

9. JopMa ® paaMep CTPYKTYP. ‘

10. OrHOmeHHe K OONeMy NpDOCTHDAHED criamdaroft ofzacTd (monepedsoe,
IPONONBHOE) .

II. XapakTep rOpESOHTANBHHX NBEReHEH (&IIOXTOHHHE,aBTOXTOHHEHE 30HH),

I2. THI [UERSTEBHHX IECAORAIER (ANSIAHOTHIEHS,I'eDMAHOTANEHe H ID.).

I3. CBASH C SOHAME DAYCHHHHX DASJIOMOE.

14, CBA3HL ¢ CHEXDOHHHME GXH3pACOONOXSHHHME SBI'€OCHHRIMHAJAME.

#s nmepeddcJeHHHX NpASHAKOR HamCoAbmee 3HAYEHHE N1  METaLIoreHHH
EMEDT Te, KOTODHE B NepEyD OdYepexs APKO OTpPaxaDT XapAKTep IDAHATHO-Me-
PaMOpIMIeCcKOTO CHOS 3eMHOM KODH ¥ OCOGEHHOCTH €I0 2BOJNIFU. K mX qHcay
oTHOCHTCA: I) mpomece, IPE KOTOpOM CTPYETypa fopMEpoBanach ( reocmERIE-
HaXBHEHR, OpOTeHHHS, AKTHEESANEOHHHR); 2) TEN JyHNaMeHTa, Ha KOTOPOM
pasBMBAIACH CTYETypa (KOHTHHeHTANSHHA, mepexomHuld, OReaHEEYeCcKEl)E Mo-
mHOCTH "cHammiecEoR" ® "CasambrToBoRl" ero uacrefi; 3) Xapakrep BEepTHRE-"
ABEHX JBuEcHE# (NOZEATEe, ONyC“aHAe, KOHTDACTHHE NBEEEHNS, CTAOWIBHHE,
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MOORMBHHE HJIH OPDOT'eHHHE K T.O,); 4) xapaxTep X npocrpaacuennoe pazue-
meHNe MarMaTH3Ma B DeIEOHANBHOI'O MeTaMopius.a.

[Ipexne 9em paccMOTpeTh KOHKDOTHHE NpMMEDH TeX HAN NHHX THIOB pe-—
iHOHAJBHEX CTPYKTYP E HX CBA3h C METAANOI'eHNYeCKOR SOHAXBHOCTED,IOCTY-
JEpyeM HECKONBKO NpHHEMAEMHX NpeIBADATENBHHX YCNOBERE.

[lon reoCEEKIMHANHHEM NMPONECCOM MH NOHEMAEM BCIEN 38 GOJBEEHCTBOM
Te0JOT'0B NPOINecC DASBHTHA 3eMHOR KOpH, NP KOTODOM B YCAOBHAX NOBHWEH-
HOT'O TEIIOBOIO NOTORA ¥ SHEPIHH, IeHepHpyeMof I'IyCHHHHMN ECTOYHERAME ,
B [PHENOBEDXHOCTHHX OCJACTAX RODH BOSHEKADT JHHORHHe HAH MOSSNYHHE SOHH
BHCOKOIf NMOIBHEHOCTE H NDOHHIAEMOCTH, C NOBHWEHHOR aMnAETyIof CROpOCTH
H KOHTDACTHOCTE KAK BEDTHEKAJHHHX, TAK H T'OPE30OHTANBHHX NRAXGHHE, ¢ CH-
JABHOE MAIMATHYECKOH SKTHEHOCTHD, OpEOCHANSHEEM NOTPYXEHE! B HAYATRHOM
9Tane ¥ HAKOIJMEHWEM MOMHEX TOMN MODCKEX M 9YaCTEYHO CYOKOHTHHEeHTAILHHX
. 0CAJIOYHHX H BYJRAHOTEEHHX (opMarmit,

o OporeHHHM 3MEI'€OCHHEMMHANLHHM NpOLECCOM MH, BoAen 3a H,I, Xe-
PacKOBEM, IOHAMAEM IpPONecC OCMEX BOCXONANMX NBEXeHEE, CMEHADEEX 3MOXY
IpeolaaianiEX I'eOCEERIMHANBHEX NOTpyXeHEE. [NA HETO BechkMa XapaKTepHO
NOABJGHAE MONACCOBOIO KoMIIerca fopMerpR, METEHCHBEAd CHABIYATOCTS,De—
THOHANBEHE MeTaMODfU3M H TpaHETESaIfA. CAeLyeT OTMETHTH, YTO ODOreHHHH
9[MT'eOCHHRIFHANBENA §Tal DASBETEA 49ACTO DOCTENeHHO, (683 pe3KOT0 CKAYKA
B YCHOBHAX DaSBATEA, CMEHAET I'eOCHHRIMHANLHHE. [IpH 3TOM HHTEHCHBHOCTH
ero HapacTaeT OPEMEPHO K CepeIHHe OpOreHHOf SNOXH, BHOBRb 38TyXad B KO-
HOe ee. [IpE ompernefieHME Bo3pacTa "rAABHON CRAANYATOCTE" CRIANYATOR CH-
CTeMH MH JMCXOZEM B3 BDeMEHH NPEMEDHOTO OKOHY&HEA 0CpasSOBaHEA  (Hopmarpmdt
TeOCHERIMHANBPHOT'O KIacCa H HavYaia HAROIIGHHS MONSCCOBHX Popmarmdt ( Xe—
packoB, I963). BpeMsa MHTEHCHBHHX CRAANKOOCDASYNNMX IBEXGHE! He YUNTH -
BaeTcA. BunessercA HaYadbHHE H NOSIHWE STANH OPOT@HHOTO SNET'@OCEHRAH -
HaJBHOTO (HAM XAK WHOTNA HASHBADT [POTOOPOI@HHOrO) IpOIEecca.

[lon neiTepoOPOreHHHM HponeccoM, mo K, B,ForonemoBy, MH DOHEMAeM
Oponecc TeKTOHO-MAIMATHYECKOH AKTEBMSAINME CGXACTHE paHHeR KOHCOXNTAINN
B CRAIAUYATHX 06XacTAX, furcHpyomERCA HAKOMLIOHHEM ODOTeHHHX BYAKAHOTeH-
HO-OCAIOYHHX H MAIMATHIOCKEX GopMaipll X crefyoumi 3a NepEONOM IANTOXb-
HOT'O OTHOCHTEJBHOI'0 TEKTOHHYECKOIO NORCA. JaHHHE OpOmEce MOXeT OHTH
OCYCJIOBAGH DaSANYHHME NDHYEHAME, KAK-TO "aBTOHOMHEOR" (mo A. I lerxomy)
mxE "pesor iicEOfi" (mo K, M.IymapoBckoMy) axTEBESammedf.

Beaen sa E.B.laBnobcriaM, E.M.Jlaspko, D.A.Kocurmmmu, J.H,Caxomom,
0. M, DeRtHManHOM B Np. OpEHEMAGTCH, 9UTO B 8pX66 CYMECTBOBAX OCOCHR pexaM
Pa3BETEA 3eMHOA KODH, ROTOpHE HeAbSA OTHOCHTH K I'€OCHHEANHANBHOMY. Jas
9TOr'O DPexEMA XapaKTepHH I'IyCOKOMEeTaMOpi¥SOBaHHHE OCDASOBAHES I'DaHyIN-
Topofl M amfmommToBOl fammit merTamopiEsMa (HEadYe, BHCOXKEE TemmoBoff Mo~
TOK) , MEPOKOE PASEETHEE OCHOBHOTO M I'DAHHTONNHOTO ( rPAEETHSAIEA) MAIMa-
TH3MA (HMHAYe, NOBHIEHHAA NPOHENAEMOCT: BepXHe#f OCONOYEN 3eMIN), LANTE-
JBHO DPASBEBANUMECA CTPYKTYDH IDaHETO-THEeHRCOBHX KymOMOB, HeJEHORRHE
CTHNE TEKTOHHKH, CBOSOOpasHe OCANOYHO- ByAKAHOTSHHHMX M  MAIMATHYECKEX
dopmamm® (9apHOKMTH, AHOPTOSETI'), M Op. B CBASE C STEM caMue DaHENe
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(nepEHuHNHe) TOOCHHEAMHANEEHE CECTEMH BEUaNd SaKIaUHBATECA JHIL B HAE-
EeM OpoTeposoe H B Jolee mOSTHee BpeMd.

VurTuBas padors A.B.leftse, H.A.drpefica = xp. (I97I), mpuemMaeTcd,
9YT0 SEr'€OCHEKINHANBHEHE SOHH SAKAAJHBAIACE HA KOpe OKEAHWYeCKOI0  THIA
EIE, 9T0 TO Xe, — PA3pes »BreoCEHRIMEANell OTPaxaeT paspes OKeaHmdecKol
KODH IPOIIOTO,

dopMmpOBAENE KORTHHOHTANBHOR KODH HNM ee HapalEBAaHWe CBA3AHO c
reOCHHERAMHANEHEM, B TOM 9MCNE ODOTeHHEM, IponeccoM. [ogBieHNe CHANE-
yeckofi KOpH (MECHpyeTCs CMEHO# OCHOBHOTO MAIMATYSMA QHIeSMTOBHM.DOpME-
pOBAHES® MOMHOH CcEHAMMYeCKOf KODH MPORCXONET B ODOTGHHYD CTAIED H CONpO-
BORJS6TCA CATONETOBHM T'DAHETOO0DA3OBAEEEM.

BocxojiAmEe NBEXEHES KOpDH, HEaCIDNA6MHE B NPRNOBEPXHOCTHHX YCHAOBEAX,
OTpaxabT, RAK DPABAIO, COTAACHO MPEACTABNGHEAM B.B.BexnoycoBa ® Ip.,, 8H-
HOT'eEHHe NpONeCCH DASYNMOTHEHEA MAHTHE KM DOCT S8CTOHONMTOB B 6 Npe—
mexax (OCTpOBHHe NyI'E, HEOTEETOHAYECKEe MONHATHA). B pAme cnyduaeB BOC-
XOnAmEe NBZEXeHHS OCYCNOBASHH CIHBAHBAHEEM DA3pe30B KOPH IpPH I'OpH30HTa-
ABHHX [6peMeleHAaX,

Mocxe 9TEX ODpeIBapETEABEHX SaMedanEil mepefifieM K KOHEDOTHHM IIpHMe-

pam.

TEODH CTOYETYP CRIANYATHX HOACOB,
BOSHEKWEE B CBASHE C DASAMYHHME DOXEMAME
PASBETEA SeMHON ROpH

B COOTBETCTBEE C OCMENpHEATHME RIACCHPNRAIMAME, B IpeXenax CRIAL-
qarofi CHCTEMH BHIEAADTCH CTPYKTYPH, CHODMADOBAHHHE B I'eOCHHKIAHAIBHOM,
B ODOTEHHOM SIHTeOCHAKNEHANBHOM ¥ B AXTHBESAIMOHHOM (ZIefiTepoopOreHHOM)
pexEMAX paSBHTHA.

B UHCA0 CTPYRTYD, PASBHBANNEXCA BO BpEMA IeOCHERIEHANRHOIO  OpO-—
mecca, BXONAT Opexie BCOrO I'eOCHERIMHANBHHE OPUrkCH, IeOaHTURINHAMM,
OpeXMEEHG W KDPA6BHE MACONBH, MOBHHE CTDYETYPH (INOXHATHS, NDOTHESH).

TeoCHEHEHERIERHAAbHEHEe NpOrmRGH XapakTepasyDrcd
IAnTeNEHEM H YACTO HeNpepHBHHM NOTPyXeHHeM Ha DDOTAKeHEM SHAUETEJBHOR
YacTE TeKTOHMYECKOTO IEKAa., Bce WacTE TeoCEHKIMHANBHOTO OpOTHOa HMENT
IpEMEepHO OHHO BpeMs 3aloxeHHA (38 HCKIYEHHEM YBIeOCHHRIEHANEd, OM.HE-
%e) B OXMSKOe BpeMs SOMHKRAHEA, CXONHHE dopmarmoHHHE cocTaB H Colee WM
MéHee OIEHAKOBHE CTPYKTYpDHHA mAsH. [0 BemMeCTBEHHOMY COCTaBy pasiadanTt
BYAKAHOTGHHHE, TeppEreHHHe, (UEmeBHe, KApGOEATHHE M Op.OPOruCH. Haméo-
JNee DeSX0 Das/EYabDTCHA MEO~ B SBIeOCHHKIMHAAbHHE NMPOTMCH. [lepBHe Xapax-
TePESYDTCA NPeMMyMECTBeHHO TEepLETeHHG-KAPCOBATHHM COCTABOM BHIIOJNHANMMX
EX TOXIH, BTODHE — BYJAKAHOTEHHHM CIIAT-IRa0a30BHM (B HAYAILEYD CTAIND)
H AHNeSET-Ca38AETOBHM (B 3peJyd CTAIED) cocTapaMiE., Kak yxe OHJIO CRasa-
HO BHNe, MH pasfendeM Touky spemms A.B.lleiise, H.A.llrpe#tca m mp.(I97I),
CUHTAA, YTO SBreOCHERIMHANE 3AEAALHBAIMCE HA KOpe, CXONHOE MO COCTaBy
¢ Kopoff COBpEMEHHHX OKeaHWYecKHAX OacceiHoB. OTINUETONBHOE dYeproii BB~
TOOCHERIARANe] SBAAEeTCA HaAMdEe B MX OpefeiaX ofHOIHTOBHX MOACOB,Ipeli—
CTaBNEeEHHX accorEamuefi cepNeHTA. WSHDOBAHHHX yIbTpadaluToB, aMpuCOJHETOB,
CIANMET-IZa0!30BHX KOMILIEKCOB B KDEMHMCTHX (AUMOBHMHEX ) 0OCpasopaHmlt.
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TeoaHTEKAEHEANAE - RPymEH® (NECATRH THOAY KB.EM) [IE-
TeJBHO DASEABADNEECA B TEYEHME HECROALENX NEPHOXOR CTPYRTYDH ,ABIADNEE-
CA cocTaBHOA YacTED TeOCHHRIMHANBEOf CHCTEMH H o0naianume olmefi  TeH-
HeHmEefl K BOSIHMAHED. ITE CTPYRTYDH BHIENIADNTCS OO apealy I'eOaHTHRIEHA—
IbHHX dopMammit, 8 HX TpaHRIH OCHYHO COBNANAKT C SOHAMH TPAYCHHEHX MOB-
EHX Da3JIOMOB, IDMNOBEPXHOCTHHM BHDSECHEEM KOTODHX MOTYT SBAATHCH [MOB—
HHO BHTHARIMHAN, MOBHHO® NDOTHOH, 30HH CMATEA. (OCIEMM IAA IeOARTHRAHHA-
JBEHX QopMarmR HBIADTCA EX MaJasd MONHOCTH, OCHIMEe NepepHBOB,  IOJOTHE
ITECAOKAIME, YBeANYEHHAS DONL KDACHOIBOTOB E I'PyCOOCGJACMOYHHX  OCAIKOB,
Oonee KuCJHY cOCTaP 5JPy3MBHHX KOMILIEKCOB IO CDABHOHED C CHEXDOHHHME
TeOCHHKMHANBHEME QOPMAIMAME CMOXHHX NDOrEGOB. Cpel IeOaETHKIMHANEHHX
0OcaouEHX dopManuit MOXHO BHIENATH I'pyCo- B TOHKOOONOMOUHNe.Ha momHaTH-
AX, NOOTHrabuEX HeCoMbmol mapuHH (20-30 KM) , NeOAETHEIMHANLHHE HOpMa-
OAE NpefCcTABICHH TOHEKOOUIOMOUHHME, Y&CTO RADCOHATHHME OGpaS0BAHWAME,0T-
JIAYIAMACS JIEME MeHbmeR MOMHOCTHED OT CHHXDOHHHX OCANOYHHX  OTACKeHWMI
cMexHHX 30H. [lo nepmpepum momEATHE I'eOARTHRAMHEANEHHe fOopMamEM  moCTe-
N6HHO CMEHAWTCA CHHXDOHHHMY WM (HOpMAMAAMA I'@OCHHRAMHANSHOTO DANA, T.€.
yoTaEaBraBaeTCA TECHAS CBASH B DASBUTHA NONHATHR E CONDAXSHHHX C HEME
30H I'eOCHHR/MHANBHHEX MPOIHOOB,

B SIEreoCHHRAMHANLHOM (ODOI'GHHOM) 3Tale pasBATHEA CRIAIIATOR ofxa-
CTH B CBASK C OCHEM MONLEMOM DEI'HOHA T'eOAHTHIIMHANE CANBADTCA C OKEpY-
X30IEME CTPYRTyDaME. B 5TO Xe BpeMA 31eCh OTMEYAeTCA H NPOMeCcC CyOCeR-
BeTHOTO (mo I.liranre) Wiz KBASHKPATORHOIO (CBONOBO-TAHGOBOTO,no K,Ky-
3HENOBY, 1970) Marmaruama. OporeHHHe SIATCOCHERIEHANGEHE (ODMAIMEE, Ha-
RaIEBANMEECA HA TeDPHMTODHH OHRINMX I'eOaHTARMEEANER, 9acT0  OTAXIADTCA
OT CHHXDOHHHX TOJNN B 30HaX OHBINX I'eOCEHRAMHANHHHX IDOTEGOB Menbmel
MOMHOCTED B (ONee KHCHHM COCTABOM BYJKAHOTGHHHX 00pasopaHuit, TagmM oG-
pasoM, MORHO HOONAraThH, 9UTO B SOHIEOCHHKIRHANHHOM 5TANE I'eOSHTHEINHANE-—
HHE NONHATEA OGNANADT TOHNEHIMER K OTHOCHTENBHOMY BOBNHMAHED 0 CpaB-
HOHED C OKDyXalUEMH 30HAMH, 9aCTHYHO COXpPAHAA CBOK HHIMBUIYANLHOCTEBO-
SMOEHA, OJHAKO, E DeSRAA OepecTpoiira CTPYKTYDHOTO DAAHA NONHATHA.

B cTpoeHEN TeCAHTRRIMESJER MH BHTeNSeM REXEHR CTOYRTYDEHE  sApyc,
CHOXSHHHH# KOMIIOKCOM I'6OCHHEIHHAIBEHX (PopMammii, HAKOIMBENXCS B CTANED,
OpeImecTEyDIyr NPOABAOHHD OOTHATHEA, H BepXHHE - COCTOANRR M2 I'eOAHTHE -
RIEHANBHHX QopMamuii, B SaBECEMOCTE OT OCOGEHHOGTeff pasBuTHS CTPYETYD MO-
XHO BHIETHTE T WM HHHe NONBAPYCH. I'DAHEIN MeXNy CTPYKTYDHHME SADYCaME
OCHYHO DeSKNS, M EAXNOMy E3 HEX CBOfCTBOHHH CBOJ INAH MAMEATEBHHX IMC~
JORaIEl B CTeNeHb MeTaMopmama, MOBHWANNASCH OT BepPXHETO Apyoa X HEE-
HeMy.

HETeHCHBENe CRIANKOOCDASyDU[Ee IBEXOHAR B Npele]ax I'oOaHTHRIEEanef
9acTo NpejuecTEYDT HAKOIACGHHD SIMIOOCHHRIEHANLHHX ODOTOHEHX (fopuanui,
HO OHH MOTYT H 3a083MHBATH.

PaHee CpexE recaHTHRIMHANLHHX NOZHATER DASIMYEEME HCCJ6NOBATONLSME
BHISNANACE T RIE HEHe HX THNH, OTAMYAKNEECH MAIMATHIMOM, DEXEMOM pas-
BHTHA, HAOODOM OCANOWHHX NOPOX ¥ T.H. (Hamozaes, A.B.leite, M,B,Mypa-
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0B, H.A.llrpe#c, H.Il.Xepackos, B.B.Beaxoycos, E.OGyeE ® mp.). IIpomenes-—
HHE HaMB paHee aHaIM3 TEKTOHWIEeCKOT'O CTPOeHHA ¥ pano-MOHIOXBCKOTO CRIA-
mdaroro nodca (Bonouxopmd m HIp., 1972) morasanl, 9TO B OCHOBEY THITHSANNH
re0aHTHKIAMHANE# MOXHO NMONOXETEH CHASNyDMHe NpPHSHAKA: MECTONONOXGHNE, BO3-
pacT, pexmEM pDA3BETHA, BpeMA NDOABNGHAA CRISMYATOCTH, MArWaTnsM. Hagdo-
Jee ycToffuMBHM NpHM3HAROM SBAFETCS Xapaxvep MATMATHYECKOR NeATelbHOCTH,
oTpaxanmuil EKak cBoficTBa (yHIAMEHTA I'@OSHTHKIHMHANE, TAK H CTeNeHb ee
MOCENEHOCTE, B CBASH C 5THM NeDCHGKTHRHEA RASCCHDAKAINA I'eOAHTHRIMEAKe
IO CTeNeHH HX MAarMaTH4YecKoff akTEBHOCTH. BOepBHe TAKyD EAacCEDERAIED Ips-
megmn B 1959 r X.O0yeH, BHIeJAA B 30He 3B— B MEOTE@OCHHEIMHAILHOTO NpO—
CTPAHCTBA COOTBEOTCTBEHHO SBI'@OCHHEIMHANLHHE H MEOIeOSHTHRIFHANGHHE NO-
mml. AHajiorAYHAA THNHESANAA TOOAHTHARIMHANEH} HCNONH3OBAAACE H HAMH
OpH TOKTOHAYECKOM DaifOHHDOBAHNE HEKOTODHX 4dacrefi [leRTpanbHO-A3HATCKOTO
nofca (Bonouroped, 1967, I97I). K 2BrecaHTHRIMEANAM MH OTHOCEM HOMHA-
THA, DASBABMHECA H3 3BIOOCHHEAMEAIBHOTO Opormda H yHACAeICBABNHE HETE-
HCHBHOCTH €I'0 MAarMaTEYeCEOf ARTEBHOCTH, K MHOTSOQHTRARIEHSIAM — NOMHA-
THA, pasBEBEAECH H3 MEOTEOCHHRIMHANEHX, K cIad0 MATMATHIHHM HIK IDOME—
XyTOUHEM IeOSHTHRIMHAIAM — NONHATHA, DASBEBIMECE HS MEOI'eOCHHKIMHATEH,
3a/I0XCHEHE HA KOP® NPOMEXYTOYHOI'O THIA B XADARTSDESYLWEECH HO3HAUATe-—
JeHO#t MarMaTEIecKOR NeATeJRHOC .

CpeZTEHEHHHe HE KXKpaeBHOe MACCRHEREBH Opeicrab-
asor codoff, mo A,J.fENMEHY, OCJOMEM GOXee IPeBHUX CRISMYATHX COOPYESHEE
e oaathopM, BomemuEe BHOCAGNOTBEE B COCTAB SaN0KeHHOA Ha HAX I'60CHH-
kaEEanbHOR cHCTeMH, CpelMHHHE H KpaeBHe MACCHBH pa3mMdapnTcsa TONBRO MO
OONORSHEN B I'éOCHAHKIAHANLHOR CHCTeMe — B cepeldde MMM y Rpad mocremHedt,
CpeIMHHNO® MACCHBH 9ACTO NOKDHTH MOUHHM HECCIMIACHO 3alerammeM Ha CRISI-
9aTOM OCHOBAHHM 9YEXJOM, NpeNCTABICHHEM OCANOYHEME POpMAIMAME ILISTPOp-
MEHHOT'O HWIH MWOT'@OCHHRIMHANBHOTO OCHNEEZ2 B 5{fy:EBamMm OpOTeHHOTO THIA,
MaJ0 ASMOHYABHME OO OPOCTHPAHED H OTHOCATEABLHO CJAC0 NHCIOLEPOBAHHHMA,
MaocEEH pacuieHADTCA BIATNHAME H HDONEATEAME OCHYHO E30MeTpHIecKod,pexze
arsefiEoff xompurypammus. Ha opOreHHOM SIRTEOCHHKAMHANBGHOM STANe DASBATHA
OHE OONBEpranTcd HHTOHCHBHHM ODOT@HHYECRHM NDONECCAM, CONDOBOXIADUMMCH
BYJRAQHH3MOM H MAIMATH3MOM. [IpE 5TOM BOSHMEADT DOTDyX8HHHE H NONHATHE
MacCHBH, J1A NepBHX GONEe XAPAKTODPHH BYAKAHO-ILTY TOHHYECKH® SCCONEAIUEH,
A BTODHX - ILIyTOHHYECKHe, Hamwawe MarMaTEYeCKHX ofpasoBaHm# B mpege-
aaX CpeIMHHHX MAaCCHBOB CHABHO OTIMYAET HX OT ([yENaMeHTAa MOJOIHX IAaT-
fopu ®m, HAOOOpPOT, cOMMEAeT ¢ OCTATOYHEME TIEeCAHTHERIEHSAAMA. IOCHeIHHS
HCOHTHBADT 60M8€ HHTEHCHBHO® BOSIHMAHWE B HNOODOT'GHHOM 3TaNe IO CpaBHe—
C MacCHBAME H Oolee CHABHHR MeTaMopusM H I'papETH3aIML,. KpoMe TorO,
TEOAHTHRIMHAIN B OPOT'EHHOM oTaNe HCOHTHBADT (OJee MHTEeHCHEBHYD CRIANYS-
TOCTE, OCHYHO NpeBpamAaACk B AHTHKIMHODER, & CpPeIMHHEHE MACCHBH OCTANTOS
NOIEATHME JICO NOTPYEEHHHME H30MOTDMYHEME OCIMDPHHME GIOKAME. Mrornma

L 38~ » mmoreocERRIERANEHHE 30HH, B moEmMamEE T, [Dreane (I964).
VMeercda B BENY MAIMATASM TONSEO NOODOTGHHOI'O 3TANA DASBHTEA,
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CPOIEHHHE MACOMEH OTOXNECTBAADT C 30HAMM Oolee pauHefl KOHCOMRIALHH
B mpenexax craardarof odxacrtE. Hanpmsep, rezouoHcRasd lenTpansHo-Kasax-
CTAHCKAA 30HA, OKPYXeHHAH IepIMHEENAME, mo MEeHmw K,A,3aftuesa,orHocures
K KasaxcTaHO-TAHBNAHECKOMY SNERANENOHCKOMY CpPEIMHHOMY MACOHBY.IlomoSHHe
CTPYKTYDH DaHee OTHOCHIM K CpeIEHHHM maccEsaMm II poma (mo JI.C.Kwseuspa-
repy X M.B.MyparTosy).

OporesBEHEe CTpPYRTYpPH . CpeoH ODOreHHHX 3OEIe0CH-
HRERHANBHHY ¥ NefTépPOODOTeHHNX CTPYKTYD MH pasiEdaeM: &) OTDENATENLHHe
OpOT'eHHHE CTPYRTYPH, DPeNCTABNEHHH® RHENHEME WIN KDAeBHME,8 TAKEE MEeX-
TOPHHMYE NPOTHOAME, I'DACeHAMH M BOAIMHAME ¥ O) NONOXKHTENBHH® CTDYKTYDH,
OpeNCTABNCHHHE K[YNHEME CBONOBO-TAHCOBHEME NONHATHAMA. J8HHHE CTPYRTYDH
MOTYT OCAANATE HSOMOTDHYHHM N JWHe#HHM oYepranmeM. [locxemmsas Gopma
XapaxTepEa A ODOTeHHHX 30H, COBIANAKNEX C [OBHEMA CTPYKTYDAME OpeIH-
Xymero aTana PasEETHA (pasioMaMy MO TIDAHMIAM CTPYKTYDHO~PODMAIMORENX
30H) .

K ocoGomy THIy CTPYRTYD OTHOCATCA O C TA TO Y HH @ r'eo-
CEHEIXEEAABPHH® ODPDOTrROH , BHOONHAGMHE MONHHM KOMILIO-
ROOM (QammORNHNX fopmamm#t, a Taxze dopmanEi nepexomHOro THNA(fUEmONNEAS
Moxacca, MopcKad Mmonacca, RapdoBaTHAA MOXacca ® Ip.), fopaz pymEMea
B 3MOXy, KOTNa mOYTH BCA OGZaCTh Nepemia K ODOTeHHOMY ®Tany pasSBATEA,
Tagwe CTPYKTYpH NPOCTPAHCTBEHHO CBASAHH ¢ MOBHHME 30HaME. OHE NOXbme
APyTEX YYACTKOP CRJISINATOR CHCTEMH COXDAHATIE OOJNee HHTOHCHBHYD NOIBHE~
HOCTh ¥ pexnM, CNE3KAR K IeOCHHRIMHANBHOMY. [LIOman: EX He NpeBHmAeT S5-
10% or olmeft miomemm STOR CuCTeMH. K CTPYKTypaM KDSEBOTO THIA,Da3BHTHM
0O TpaHEIE IpeBHAX MIATPODM C I'eOCHHKINHANLHHME NOACAMH, MH OTHOCHM
BCJeX 3a NPyIWMM T'eONOraMM KpaeBHe NPOIHOH, KpaeBHe BHCTYIH,  KpaeBHe
TOOAHTERKMMRAJIN, OEPAKPATUHMHES TPATWOW W Op.

Ocoluft TED CTPYRTYp OpEICTARIADT X pedromonoG6EHE
TPporm . OHM XapaxTepnsynTCA (OPMAIMAME, HANOMIHADUMMA dopmarmm Ha-
9818 SBreOCHHKIRHANLHOTO DASBETEA, ONHARO CLIBHO DEXYIMPOBAHEHMA B MO-
WHOCTE H MO BPEMEGHH HARONAGHHs. Kpome TOro, smeck OTCYTCTBYeT TEMEYHAS
JAa 9BTeOCUHRTEHANeR ofEONHMTOBAA TOHANA, XOTH OTMEYADTCH SHAYHTENBHHE
OPOABICHWA YIbTPAOCHOBHHX LOPOJN, IadCpORNOB X aMiuCoxETOB. OGHYHO pad-
TONONOGHHE TPOI'E COKYT CDONMHHHE MACCHBH, pachoJarasch HA OPOJONXEHHH
NPOCTEPAHKE COOTBETCTEYDMEX 9Br'eOCHEKANHANEH., Cpel@ BHIIONHANIEX NAHHHE
CTPYRTYDH BYJKS8HOT®HHHX 00pa30BapEf YACTO BCTpEYADTCS MeJ0YHHe Ga3aib-
TH.

Tam cTpyxTyp,
pPaSIEIamEXCA OO0 CTPOeHEN (yHnameRTs

[IponeccH, 0 KOTOPHX MH TONEKO 9TO TOBODHJIM, MOTYT OXBATHBATHL JD-
Goft TEm seMHoft kops. IlpE aTom crpoeEme dyHmamerTa, Ha KOTOpoM  (hopam—
PyeTca CTLYETYp2, CYWOCTBEHHHM O0paSOM CRASHBAETCH HA ee XapaxTepROTHE-
K@ H MeTaIOTeHHYeCKOd cnermanwsaimy (KpaCWIBHEROB E XD, , I97I; Bosou-
KOBHY E Jp., I974). PaamwvaeTcd (yHOAMEHT KOETHHEHTAIBHOTO , 18 DEXOINHOTO
E OKeaHFYeCcKOTO THIIOB.
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a. KoHTUHeHTambHEA $yHNeMeHT mOXpasielfeTcd HA  ApXefCKufi-HIxEe-
npoTeposocfickuit, DpencTaBIeHHHE TpSHETO-THOfCOBUM KOMILI®RCOM, NpOTEpO-
soft-paneposofickuit, npencraieHHHR 0CaNOYHO-MeTaMOppRIeCKEM KOMILIGROOM,
cfopMEpPOBAHEEM B CEASH C I'eOCHHEIMHANBHEM IPONECCOM.

: 6. OyEmaMeHT OKeSHWYECKOTO THNA NpPEICTABNEH C6pNeETHHESHPOBAHHEME
rEnepoasKTaME, racepo-aMPECONNTAME, AMIECOAMTAME.

B. {yHZaMeHT HepeXONHOI'C THNA IpeJCTABIGH 36XeHOCIAHIEEHME cxado
naje peHNEPOBAHEHME MONHEME TOARAMHE NODOX, SaieraluMy Ha KOpe OXeam:-
YeCKOrO THNA ¥ CBASAHHHME HOCTeNeHHHM NepeXOOoM ¢ IepeKpHBADIHME HX
T'eOCHHRINHANEHEME KOMILIOKCAMHE .

B SaBECEMOCTH OT XapaxTepa {yEnamesTa BHEENSDTCH TDH THOA CKIAN-
gaTEX obxacreff, pasBEHBNNXCA Ha (yHIaMeHTe KOHTHHeHTAILHOIO,N®DEXONHOTO
H OREAHHEYeCKOTO THIOB.

[paMepaME CTPYKTYD, SANOXGHHHX HA apXefiCKOM KOHTHHeHTANBHOM Gy~
IeMesTe, MOTYT CIyx&Th CasHO-Bafikamsckai ¥ Kasaxorano-TAHBMAHECKAS Mpo-
reposoficko-pafefickEe IeOCHHERANHANBHHE CHCTOMH. K TeOCHHEMHHEANAM, 38H0=
ZOHHEM Ha8 KOETHHeHTambHOf ROpe nporeposofi-pameposoficroro Bospacra, OT-
HOCATCA BCO DEreEepEDOBAHHHe I'éOCHHKAMHANBHHE CHCTOMH B NOJMIMEIMIHHX
o6RacTAX, 3a ECKANMEENeM HX 9BTeOCHHRIRHAIBHHX NPOTECOB. A mepewEo-
NeHHHX CTPYKTYD Xaperrepms: I) MosaEdEad CTPYKTypa, 2) NEpDOEOe pacupo-
CTpAHeHEe MEOT'@OCHERINHANBENX OTHOXSHER, 3) nogBIeHEe YXe Ha paHHEX
pranax KECINX MATMATHYeCKEX o0pasopaHmi (imMnapETOEHE JamET-Ke paTodupo-
BHe H I'DAHMTOENEHe fopMallE HSBECTEOBO-HEJOUHOTO pana) , 4) ofmmlt JETO-
¢mxpEEE MeTALAOIeHEYecKER $oH.

lipEMepoM TeOCHERIMHAABHNEX CHCTEM C “NepeXONHEM" JYHNAMERTOM SBIA-
erca Momroxo-Anrafickad pEpefcro-naneosofickas. Jia Hee XapaxTepHH: Be-
Iymas poxh AMHORHEX, MECTAMM MOSANWHHX CTPYXTYD, OTHOCHTEJBHO MNEDOKOe
pasBETHE® SBreOCHERARHANBEHX 30H, PeMHYecKE-CEANNYECKEE NpofmiE Marma-
TH3MA OpH BeckMa GobmOfi pOAM KECJHX I'DAHHTOKNOB H& OpDOTGHHOM H &aKTH-
BE3AIEOHHOM STaNaX, couerasEe JurTofmipHOf B XarsRKoPEIbEOR MEE@ paiHsemali.

[pEMepoM I'eOCHHRANHANEHOR CHOTEMH ¢ (yHZAMEHTOM OREaHWISCROI0 TH-
na sexsercs SaftcaE-ToOmliokas HExHe-CpeiHenaneosofickad. ER cBOROTBOHHH:
ECEADMETENbHO XEHeliHad OTPYETypa, IHPOKOe DASBETEE HHENHAIBLHOT'O Marue-
rraMa (ofmoxETOBMe DOpMAINE), HPEOCIANAHEE METMATHUECKEX 0CpasoBaHER
OCHOBHOI'O COCTABA, MEHeDAINSAIMA XaIbKOPEILHOTO THIA.

B caydadx, KOIWiA I'eOCHEXINHANbHAS CHCTEMA& COCTONT H3 9B~ X MHO-
TEOCHHRINHANHHEY 308, ODEHANLAEXHOCTE €€ E ONHOMYy H3 TpeX OTMEYeHHEX
BHIl® THNOB ONpelieXHeTCd IO NPeCCUANAHED 5B~ EAH MEOI'®OCHHIINHANEHEX
OTPYETYD.

K Gouee MeXKEM DEIEOHANBHEM CTDYKTypaM OTHOCATCH SHeMeHTADHHE
CTPYETYDH I'eOCEEEINHANGHHX CHCTEM. B EX OCHOBAHEN MOXeT Outh Tarxe fy-
HEAMeET ROHTHHeHTANHHOIO, HepPeXONHOTo H OKeaHNYecKoro TEmoB. IIpm aToM
B OCHOBAEEE IeOCEEERINEANef MOXeT pacnoXararhcd JyEmameHT BCeX TpeX TE-
0B, B OCHOBAHNE SKTHENSAIMOHHHX CTPYKTYD — ABYX THUOOB(KOHTHHEHTANhHNH
H OEeaHN4eCKHR), B OCHOBSHME ODOT'@HHHX CTPYETYD — OXHOIO TENA (XOHTE-
HeETaIbHER) .
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Tams cTPYKTYD,
pasIEYanmEecs N0 XapaxTepy
BePTERATHHENX IBEXeHHH

B ToM HIE EHOM DexmEMe (eOCHEKAMHAIBHOM, ODOTGHHOM E Op.), Ea Toit
BN HHO% Kope (OKeaHwWdecKOM, KOHTEHEHTANHHON) MOTYT pasBHBATHCH IBa
KOHTDACTHHX THIA CTPYETYD — ODONOXMTENBHH® (NOZBEATEA) H  OTPHNATEALHES
(mpormdu). Kak yxe roBOpEIOCH, BOOXONINMe NBEXGHRS CBASHBADTCH C IpoO-
7ecCOM I'DaHETHSAIME, DASYILIOTHEHHEM MAHTHE, DOCTOM ACTOHOJETOB, CIBaH-
BaHWeM pa3pesoB; HHCXONAIMe NBEZSHHS — ¢ OPONECCOM PACTAXEHHWA KODH,yn-
JOTHeHEEM MAHTHH WA ee dYacTwWuHOR Oasmburammeft. [omoCHHe pasSIHMYEs B
XaparRTepe SHIOI'GHHHX OPONECCOB B "EODHAX" NONOXKHTEALEHX H OTDHIATEND -
HHX CTPYRTYp, BEIEMO, NONXHH CKaSHBATHCA H HA METANLIOTeHEYECKOR HX cle-
OEANESaEd, YT0 9TO HMEHHO TAR, MH NOREXeM HEXS,

Bee mHOrocoGpas#e CTPYETYD, CXONHHX OO (HOpMAIIOHEEM NpESHARAM
C DONEATHAME, MOXHO HOIDASHENHTH H& TIDYNNH ARTHBHHX H DACCHEBHHX.ARTHB-
HHE DONHATEA QOpMEDYDTCHA NpE Opeodiaiammeff DOME BOCXONANEX  IBEXeHHi,
maccEBHEHE "DONHATHA" — NpH CTAOHNBHOM DeXEMEe HIN B OOCTAHOBRe o0mMero
NOrpyEeHEA. K aKTHBHHM MONHATHAM, QODMMDYINEMCH B yCHOBHAX I'€OCHHEIH-
HANBHOI'O DOXWMA, OTHOCATCHA I'eCAETHRIMHAAN, 8 B JCAOBHAX OpDOT'®HHOTO
H SRTHBESANHOHHOI'O DEXEMOB ~ CBOLOBO-IAHOOBHE HONHATEA.

K 4mciy nacCEBHHX NOMHATAR B IeOCHHKJAHANBHHX OCNaCTAX MpHHANIE-
XAT CpeIEHHHe MACCHBH, & THEXe IeDeROMIeHCHDOBAHHHE HNDOI'EOH.

OrpEriaTeNbHHE CTDPYRTYDH B IeCCHHRMHANBHHX OCEACTAX NpeHCTABISHH
9P~ H MEOI'@OCHERNHHAJFHHME NPOTHGAME, MOBHHME HDOTHCAMHA H T.I,,8 B OpO-
TeHHHX ¥ AKTHBASANEOHHHX 30HAX - HOBHHME H DETOI'eHHHME IIDOTHCAME,MOX-
rOpHEHME BIAUEHAME X np, HamOodee OpodBleHA HapareHeTHYeCKAd CBASH pel-
EOMeTaABHOA MHHEpAJHSAIMH TDAHATOHIHOTO DANA C SKTHBHHME OOJOXATONBHH=-
ME CTDYETYypaMH — I'eOAHTHEANHSAAME H ODOTOHHEME HNOINHATHAME, 8 B HEEKOTO=-
DHX CAy4YadX CO CpefMHHHME HId KpDAaeBHMH MacOHBAME,

AHANWS NMpOCTpAHOTBEHHO-BPEMOHHOR CBASH
pPeIROMeTANLHOI0 OpyXeHEeHHA
¢ TeONOTHYECKEMH NDOUECCAMH E THNAME CTDYETYD

PermoHanbHad IeOXEMIYECKAA SOHANBHOCTE. [IpE DerNOHANHHOM I'eOXEME—

YeckoM pafloOHNpOBAHWE HAME HCOOABSyeTCHA MeTOX, IpemaoxesHu® B.B.MBamo-
BEM (I967),~ EHTerpaIME MHHEDANNSAINE OO I'eOXEMEYECKOMYy NpH3HAKY.MiHe-
pammsamEs nojpasierdeTcd Ha IATH IeOXMMEYECKEX Tpynn: JETOJEIRHYD, AE-
rofEIbEO-XaTbROPEIBEYD, XamsROPEABHYD, CHIepofHARHYD, mMeAOYHYD.K MEHe-
pammsaIyE NepBoff IPYINH OTHOCATCH I'DAHATHHE NETMATHTH, peIKOMeTANbHHE
rpefisenH, aAIFCHTHETH H KBADINEBHE XWIH C OJOBOM, BOXBHpaMOM B IpyIaMH
PeIKEME 32JeMeHTaME; BTOpad rpynra NpelcTaBieHs KACCHTepRT-CyAbdmmenME,
BOXBDpaMET-CYHEEIHEME, MOMACIeHET-IOVHAME TALINYEOCKAME, 30J0TO~CYIbEI~
HHMH, DeIROMeTaNsHO-(IIopHET-IoMEMeTALINISCKEME MeCTOPOREEHIAMY ; TPOThA~
EApOOHAT- H C8pAT-TONEMeTAANH3CKAMA, HEKOTODHME KOCANST-HWKeJeBHMH ,Cy-
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PHMAHO—-DTYTHHME B NDYIEME MECTODOXAGHMAMH; 9Y6TBOpTAA - MEIHO—HUKeJeBH-
MHE, XEJe30pyIHNMA, HOKOTODHMH MeTHOKONYeNAHHHME MECTOpOXIeHWAME;IATaA-
MeNOYEHME OOTMATHTAMA, JONADATOBHME, YDTETOBHMHA, KAPOOHATHTOBHMHA H IDY-
THMH MECTODOKIOHHAMYE DOIKEX SeMeNb, HHOOHA, IADKOHHA H INPyTHX SJeMEeH-
T0B. KaYeCcTBREHHAA XADAKTEPHCTHEKA Tof WM HHOf reOXEMAYECKO#l DeTHOHAAB—
Hoft 30HH ompenenseTcA HpeodAafaHHeM NODPEYHCAEHHHX BHmE I'DYIII MECTOPOX-
neHHl,

H : HAYeCKAe B3H0XHE) . PopMupoBaHMe pa—
mtoue-rmm uoc'ropouem CBASAHO C ompeneNeHHHEME (OpMAIFHAME I'DAENTOB:
CHOTHTOBHX E NefrOKpDATOBHX T'DAHNTOB H ANACKETOB, CYOHENOYHHX H Mejaod-
HHX TpaHETOB (CM.cTaTsd C.M.Beckuna), B OCHOBHOM HOCJTe OTMEDAHAS I'€0-—
CRHKJEHANet, HA DASHHX CTAIMAX OPOTeHHOTO SIETE€OCHHKIMHATLHOTO H  Heflt-
TEPOOPOTSHHOT0 pasBuTHA. ONHARO He KAXNAd 3MMTEOCHHRIMHANBHAA OpOreH-
Had SMOXA [MOPOEJAeT SHAYATEeNEHOe KOJHYecTBO DEIKOMeTANIbHHX TpasuToB
E EX MecTopoxnemmit. Tax, HampEMep, B 00AacTH Naneosofickoft crIamIaToCTH
sananHoft 9acTE [eHTparEHO-A3HATCROTO NOACA HAWOONee MPONYRTHBHHM OKa-
3HBAGTCA BEDXHANANEO30XORE SMATEOCHHRIMEANLEENE ODOTeHHHE 3TAl DasBE-
THA TPEPUMHEY, & HA IIOMANE KANEeNOHHN - CHHXDOHHHE eMy mneltrepooporeHHHMH
3Tan, MOXHO NpEBECTH H IpyTEe OpAMepH MO oGnacTE papeffckoft criamgaTo-
CTE. B menoM, HecMOTpA Ha OCKAHe DASHOBO3PACTHHX 3TaNOB OPOreHHOIO
H IefiTepOOpOTeHHOIO pAa3BETHA [[eHTpPANBHO-ASHATCEOI'O OOACA,  BHIGIADTCA
TpE HazGoNee NPONYKTHBENE IAA DeJKOMETANbHON MEHeDANWSAINME SIOXH:I)Be-
pxnepnbeﬂcm. 2) Bapmenaueunoyrmao—nepncxaa. 3)ueaosoﬁcxas( npcm).

ﬂMBHOQEOE m ( mgggam OﬁMOTMI Oduml CTHIE: MeTallore-

HEE [leHTpaNbHO-ASHATCEOTO NOSCA ONpeNeldeTCA THIIOM CRIAMYATHX obaacTel,
XapaxTepESYLIEXCA pasamdHEHM fyHnaMenToM. B CaaHo-ba#iRambcrolff B Hasax-
craHo-TAHRIARBCROR SMERPATOHHEHX OGXACTAY C (YHIAMEeHTOM ROHTHHEHTANbHO-
IO THOA NADOKO DPACHpPOCTPAHEHH KHECHHEe MArMATHYecKHe O0pa30BaHMA, B TOM
9pcle YACTO I'PAHETOBHE, H BejAymee SHAUEHHNEe NPEHALIEXHT JATODHIBHOR MH-
HepaIH3aIEN. 37ech H3BECTHH MHOTOYHCJAGHHHEe DeRROMEeTalbHHE MeTALIOTeHE-
YecKHEe 30HH. B MoEromo-AxTafickoit obnacTd, sSaloxeHHOA Ha JyHIaMeHTe me-
pexomHOrQ THIOA, IMpe DACOPOCTPAHEHH MarMaTEYecKme 00pasoBaHHA doxee
OCHOBHOT'O COCTABA ¥ NepeMexapTcd 30HH ¢ MEHepammsammed IETOPHILHOI'O
H XaIbKOPEABHOIO THOA. 37eCh HMSBECTHH TOIBKO eIMHHYHHE pelxKOMeTalbHHe
30HH. B 3aftcas-Tofmiicko#f ofxacTE ¢ OrReaHEWdecKEM THOOM (yHnameHTa mpe -
o6ngnaeT femmueckuit mpofmie MarMaTESMa, H JUTOPHIbHAA MEHEDANE3AIMA
3Mech NPAKTHYECKE He BCTpevaerTca (Boaourommy ® Ip., I97I).

n HCTBOHH OQTROMEHES DeIKOMEeTAJLHOI'O OpYIEHEHHA C THO—
HOJEHHMA CTPYKTYDAMM CHJAANYATHX odxacreft, C BA3EF ¢ I © 0C E H-

EXTEEalbHHME CTDPDYXRKTYDaMHE . PemgoMerarcEue QopMa-
IEM TDAHETOMNOB COCTABJIADT 4acTh (OPMAIEOHHHX KOMILIEKCOB, OCpa3yOmEXCA
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B OCHOBHOM HA SARINYHETENHHOM ODPOT@HHOM SIMI'@QCHHKIMHANBHOM 3Tale pas-—
BETEA CEAamdaToff cEcTemH. [IpOCTpDaHCTBEHHOe pasuMemeHEe 5THX KOMILIERCOB
SABHECHT OT CTPYETYD ODOT'@HHOI'O pAfia, ¥ NOTEHNEANEEAS DYNOHOCHOCTE: Ol=
peneadercd IVIaBHHM 00pa30M I'eOCHHKIMHANGHHME CTpPYKTypamu. [Ipmyem, oc-
HOBHOE@ 3HaYeHEe mMeeT TEN (yHnamedTa, Ha KOTODOM DasBABANAChH 3Ta CTDY-
Erypa. Tag, Bce SHAUATENbHHE DeIKOMeTalbHHEe S0HH lleHTpasbHO-ASEATCROIO
mofca OpOCTPAHCTBEHHO CBASAHH C TeOCHHKIMHANLHHME CTPYKTYpauml, pasSBEB—
IMMECH HA KOpe KOHTHHEHTANBHOI'O THOA ¢ MONHHM I'DaHATHO-METEaMODIIIeCKEM
cxoeM. J, HaofopoT, B mpeienax CTPYKTyp, chopMEpoBaHHHX Ha KOpDe OKea —
HEYECKOT'0 WIH IOepexolHOro THNOB, "penroMeTaibHHe" (N0 meTpoxmMmdecKod
XapaKTepACTEKe) T'DAHATOMNHHe (QopMald NpaxTAYeCcKE He DyHNOHOCHH KA BO-
ofme He BCTpedYaDTCHA. B RAadYecTBe NpEMepa MOXHO NPEBECTH Ipofmi:  depes
SaficaHCKYD 2BreOCHHEINHANL, 3aJI0XEHHYD B CpDeTHeM IANe030e HAa KOpe ORe=
8HFYECKOTO THIA, B conpelelibHHe ¢ Helt CTPYRTYpH [IpHMpTHMCKOE TI'e0aHTH-
KIEESHE, copuEpoBaEHOf HA KOHTHHeHTANGHOX ROpe. B mpegenax [IpEHPTHMC-—
Kot TeCaHTERIMHANH MarMaTEYeckEe (opMarmun OTIEYalTCA OT CHHXDOHHHX 2B—
TeOCHHRMHANS! CONBIHM paSBETHEM IODOJ HKUCIOTO cocTaBa. [[oncdeTH MOKa-
SH3aDT, UTO B SBICOCHHKIMHANA XOJA OpPOTeHHNX BOPXHENAJeOSORCKMX I'paHH-
TOB OTHOCHTEJBHO MOJCYATAHHOR NNOMANE BCOX MArMaTHYeCKEX BHXONOB COC—
rapager 45%, a B DpeNlelaX TeOaHTHRIMHAMM - 84%. [lpw 5TOM penKOMeTams -
HHE MeCTODPOXIEHNMA B SBreOCHHRIMHANM NPAKTHYECKH HEHSBECTHH, XOTH CXOI-
HHe N0 NeTPOXWMHE C peIXOMEeTANBHHME TPasHTaME OOPONH H3peIKa BeTpedan-
ros (Boaouropwd, I967). AHamormdHas EApTEHA OTMEYaeTCA E B IDYTEX pe-
THOHaX. B 30HaX panHeidl KOHCOJMNAIWHA, NOIBepIMHXCcHA NedTepooporeHesy,Ipe-
BHAA T'eOCHHRIMHANLHAS CTPYRTypa ODAKTEYECKE He BIMAET HAa OCO0eHHOCTH
OpyIEHEHHT ¥ MarmaTwsma, ycrynad MecTo NelkTepooporeHHHM CTPYKTYpaM,
49T0 BEEHO Ha npmmepe CepepHoro Taub-llana (cM,HERe) .

CBa3hF € OpPDOTreHHEHME CTpPpYETYDAaME. Bu-
me T'OBOPENIOCH O COBHIANEHMY OPEOJOB OPOISHHHX MaTMATHYECKHX TDAHHTOHI-
HHX opMamif ¢ KOHTypaMM SIHTeOCHHRIMHANBEAX NeATepOOpPOT'eHHHX  IONHSI-
Tuk. Oco0eHHO HATWANHO NPOABAEHA CBASH OPOTeHHHEX HONHATHA ¢ MarMaTus-
MOM B 310Xy SIMIeOCHHRIEHAIABHOrO pasBuTEA B CpenHeli Asuu ¥ KasaxcraHhe.
lonoGHas 3aKOHOMEDHOCTE OTMedanack paHee H.A.lrpeticom (I969), D.A.Kys-
HenoeaM (I1964) m np. Ommaxo, Xax BHme OHJIO CEA38HO, CaMoO IO cede Opo-
TeHHO® MOIHATHe He ONpeIeddeT MOJOEEeHNe DeIKroMeTalbHol 30HN., Ha MeTan-
JOTEHAYECKYD CHeNUAIN3aIlD I'PaHHTOETHEX (fopManu#t OTYeTIABO BIUADT
He TOIBEO CTPYKTYDH,CHHXDOHHHE [DONECCY MarMo- X pyZooCpas’oBaHmd, HO H
CTPYKTYDPH ODpemmecTByDueil cTalud DaSBETHSA, B Y&CTHOCTH .I'S80CHHEIMHAIDHHE,
B cBASE C 9TEM BOSHHMEAET HeOOXOINEMOCTH THNESSNMA CTPYKETYD,HACXONT A3 HX
COOTHOMEHAR K MOMEHTY pyLoOOpasOBaHWA. BRABIANTCH TaKk HasHBaeMue "pe-
SyABTEpYDHEe" CTPYRTYDH, CObeIMHAKNHe B cede IPASHAKE CTADHX H HOBHX.
[pERIPIBATbHAA CXeMa OONOOHHX COOTHOmeHM# nmokasasa Ha Tadr.l. Tax,Han-
puMep, eclM Ha OHBmEe TeOAHTHRIMHANHHOS NONHATHE® HAKNAINBAETCHA  HOBOE
OpOreHHO6 NONHATHE, TO DPESYABTHpPYRuAS CTPYETYpa OyleT OTHOCHTBCA K TH-
Iy SNFT'e0SHTHRMEHANBHHX NONHATHE; IpM HaJOXeHHM HA IeOSHTHRIMHANL CpO~
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TeHHO# BNANEEH BO3HEKAET SIETGOAHTHRKIEEATHHAA BIENEHA H T.M.JaHEHHE Me-
TON npEMeHsAeTcA Hamm ¢ 1964 r.(Kasaxcram). OE EHCNOXB30BANCA paHee OYeHs
HeMHOTHME MeTamroreHMcTams (Hanpemep I'.A.Teardpemmuse). B mHEX pado-
Tax ero poodme He NPEMEHADT, H BHIEAGHHHE METALIOICHNYeCKHe SOHH COmo-
CTABIADTCA JEIG C CANXAfMEME K HEM 0O BO3DACTY CTPYRTypami. Jid pemxo-
METAIBHOTO [YHOOTAOKERMA EARCOXeE NepCOSKTHBHH SIEMHOTe0AHTHRIEHAIEHHE
mopraTEs ( BOXOYKOBHY E Xp., 1964, I97I, I1973).

Tadcaxmsnoma I
CxeMa COOTHOmMEHHA I'€0CHHRIAHAIHHAHX
H OPOT'eHHHX CTPYKTYP

CTPYETYDH T€O0CHE- .CTPYETYPH ODOI'®HHOTO SIHEI'©OCEHRAMHAIDL-
KIMEAABHOTO 3TANA Qro orana
[onEATHA IIpOTHOH , BIANKHY
" PeSyIbTEDYINEEe CTOYRTYDH"
TecaH THRIMHANE SIHI'e 0HTHEIRHANH- AT O/H THEINE AXb—
HHe NOXEATAA HHe BI&IHEH
TeOCHERAMHANE~ JIHTeOCHHRIRHAND- JOEIe OCHHRIMHANE-
HEHe TPOIHOH HHEe NONHATHA HHE BHOAIEHH
CpemuHHHEe MaCCHBH [omHEATHe MaCCHBH OnymeHHEHe MACCHBH
Cpa3p pasIHYHHEHX THEIODOB perEOMOTaA -

IbHEHHX ONpPDOSBIXGOHER ¢ JXTOKAXPHHME CTPYK-
Ty paME. B opeielax NepCNeETEBHHX "peSyAbTHPYDUEX''CTDYKTYD HaMe-
gapTcs OTHeAbHHEe CoXee JOKAIbHHE 30HH, CUATONDHATHHE IUA pasMemeHEA
TOTO IJIE EHOI'O THIA DeIKOMeTalbHHX NpoABNeEmE. Tax, NeIMaTHETOBHE MoAcA
TATOTEDT K Hamdolee AKTHBHO pASBEBADMEXCA KDHIBAM SIEMHOIeOABTERINHA -
ABHEX NONEATHE, He pacnolaradch, ONHAKO, B S0HAX OROHTYDEBANNEX EMOBHHX
pasaoMoB. BOJNBEOe SHAYeHEe NpDH 3TOM EMEET CTENeHb KOHTPACTHOCTH TERTO-
HEYECKEX NBEXEHEH# [0 TDAEMIE IeOAHTERANHANER CO CMOXHHME ODOrHCEME B
MepEON, ONMSKEE KO BDeMEHE MarMo- H NeIMaTHTO00pASOBAHEA. [IpEMepoM Go—
mmoff TeRTOERYECKOf ROHTDACTHOCTE ABAANTCA SOHH CONpAXKEHHA MEOI'€O8HTE-
pEHAZeR ¢ 5BreOCHHKINHAAHHHME NDOTECaMH HAM CBOXOBHX ODOT'€HHHX HONHA-
TEE C WOBHHME ODOT@HHHME NDOTECaME. JeM KOHTDAOTHEe TEKTOHNYEOKEE pe-
XEM, TeM CEAbHee NPOABAGHH B NpeNelax IeOaHTHEINEANefl HXN B OpPOreHHHX
DORHATHX GJOEAX NMPONECCH DPEeTHOHANBHOTO MeTaMopfmsMa H MArMoo0pasSOBAHNA.
C TaKEME Y98CTKAME OCHYHO NpOCTDAHCTBEHHO CBASAHNW H OCHNpHHE NOXA mer-
4aTHTOB, B TOM UHONEe peImxoMeTaxsHMX (BomourosEd, I97I). B mpenexax mep-
CNEeETEBHHX CTPYKTYp OTpHIATENLHHM (axTODOM IAA NEIMATHTOOSPASOBAHME AB-
AseTCH CEHXDOHHAS KIH OXESKAA IO BpeMeHH BYJARAHWYECKAS AKTHBHOCTS B XD-
oot fopme. Hampmmsep, BeohMa NEPCHEKTHBHOe CO BCeX OTMEWEHHHX BHme MOO-
- smpit TECCApPCKROe SIMMEOTeOCAHTHRANHANGHOS NOmEATHe B Dsmow Tams-liaEe B
[eXoM MAIO GAATONPHATHO LA DONKOMETAXBHOI'O DEIMATETOO0DASOBAHEA, TaK
KaK ¢ HEM NpPOCTDAHCTBEHHO CONpANeH EyARAHWIEOREHd moso. [leponexTEBHEA JENG
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CeBepHad 4acTh NaHHO# CTPYKTYpH, MOYTH He SATDOHYTAA BYJKAHE3MOM (Bo-
JIOUKoBEY, I1973).

SaKOHOMEDEAA ROHIEHTDAIMA HoXel peIHOMEeTANBHHX HEeIMaTHTOB OTMeYa-
eTCA B y3JaX CONPAXEHHEA OPONOABHHX (IO OTHOWMEHED K NONHATHD)HE Ioneped-
HHX pa3ZOMOB DETHOHAJIBHOT'O 3HAYEHHA, 8 TAaKKe B OGNACTAX DABBATEA  He-
KOMNETeHTHHX (TIHeffCH, KpECTalUMIeCKE® CJIAHIN, MAIMATEYECKHe OOpasoBa—
BmA) mopon. TaxWM o0pA30M, MOXHO CHeJ]ATH 3QKADYEHHe, UTO MIA oponecca
PeIxOMeTalbHOTO HeIMATHTO00DAS0BAHEA O .IONPHATHA KOHTPACTHAA TEKTOHH-
9eCKad OOCTAHOBRA B OONACTH COABIEX TEKTOHWYECKHX I'DAAHEeHTOB NIPE ONHO-
BpeMerHO! OTHOCHTENBHO# CTACHIBEOCTE H OCLeM BOSIHMAHEM 30H HemoCpemo-
TBEHHO'O (OpMEDOBAHMA NETMATHTOB.

PenromeTarbHHe rpeiiseHH B KBADIEBHE XWIH B OTANYEE OT NEeIrMATHTOB
NPOCTPAHCTBEHHO TATOTENT K OoJee CTaCHIbEHM YYaCTHAM 3MEMAOTEOSHTHRIN-
HAIBHHX NONHATHEA. Hepemro OHE pacuojarapTcd X B NpenedaX SMEMAOre0CHH-
RIEHATEHEX NONHATHKE, & Takxe Ha NONHATHX CpENEHHHX MACCHEBAX,

MAHepaIEsalEA meJodHOf IeoXEMEYecKo# rpynmy ( 30HH &JIbCH TH 3 aLEH
MEeI0YHHX r.ropo.ll),j KAk [OpaBHEIO, 00PASyRT BHTAHYTHEe HONEDEYHHe 00 OTHOMEeHHEND
K DEIAOHaJBHHM CRIANYIATHM CTDPYKTypaM mosca. [IpE 5ToM Hamdonee  OIaro—
OpEATHHE IJA KOHIEHTPAIMA DeIKOMETANbHO! MEAHeDANH3AIME 30HH OPOCTPAHC-
TBEHHO COBOANADT CO CBONOBO-TJINGOBHME MONHATHAME B OCOGEHHO C OIpaHH -
UEBANMEMY HX WMOBHHME DAa3JOMaMH.

PermoramsHEEM
IPOTEO3

PermoHaNBHHE NPOTHO3 — 9TO CHHTES BHABNEHHHX 3aKOHOMEPHOCTeH pas—
MemMeENs pelXOMeTANPHOR MEHepanmsaimu, OH CasEpyeTcA Ha CJAeIyDNEX OCHO-
BHHX BHBOHAX. I. C ompeneieHHHM THNOM "pe3yIsTEpyDmeR" CTDYRTYDH acco-
OEEpyeT onpeneseHEHE GopmammoHAHA MarMaTHYECKHE KOMILIBKC, COIDOBOXIAe-
Mt cBOMCTBeHHOR eMy MEHepasmzammefi onpemeedHOf TIeoXmMUYecKof TpyOH.
2. Uem axTHBHE® W INHTEJbHEe HPONECC BO3IMHMAHHA DETHOHANBHOM CTDYRTY DH,
TeM OEa CoMee HACHMEHA I'DAHMTOXNHHMZ (OpMAIMAME H, CIENOBATEIBHO,S0Xee
GAaronpEATHA JAA MEHepANE3aIME JETOPEABHOA rpymmu, 3. EcTecTBeHHad na-
pareHeTHYeCKAA accoUMamis TeCHO CONDAXeHHHX B MPOCTPAHCTBE X BO BpeMe-
HE (OIEH TEKTOHO~MAIMATHYGCKEE IMKI) ONpejeJeHHHX CTPYKTYD B IeOXHMH-
YeCKEX 30H 00pasyeT MeTALIOI'eHHIECKyD 80Hy. TaxuM 06pa3oM, MeTawLIore -
HEYeCKAd 30HA — NOHATHe (fopMammonHoe. 4. JIA KamIoro srama pyHOOTACKE-
HEA QOpMEPYeTCH CBOA M@TALNOIeHAIeCKAs 30HA, HGO B KAXIOM nocaenynmeM
TEKTOHO-MATMATHYECKOM IMEAe OyILyT COOTBETCTEYDUEE® H3MEHEHHT B CTPYKTY-
Pax m MarMaTESMe. B HTOI'e Ha COBDEMEHHOM BDOSHOHHOM CpPe3e MH MOXeM BH-
HeNATh MOHOIMEIWYECKHEE H NOJAIMKINIECKHES MeTAaNIOTSHHYeCKHe 30HH.

Honmoxrsys mepevECAeHAN® BHBONH, MOXHO IOCAeIOBATEIHHO BHIEJATH
DETHOHANLHNE NEPCNGKTHBHHE 30HH, GArONpEATHNe LAA DeNKOMETANBHOTO Py< | .« i
DOOTHOXeHHEA. TardEe 30HH NONXHH DECHONATATHCA B CKIANIATHX od.paga:ax i i
C XOpomo pa3sBETHM TDaHHTHO-MeTaMopiudeckuM {yHIaMeHTOM, coxnanaq‘eann-
MEOT@O0AHTHRIRHANBHEMA NONHATHAME, HO SaTDOHYTHME nymmecmm’ 53 a:,po-




meccam#, JORaNbHHE NepDCOERTHBHHE ILIOMANE B MpeIeJax 3TEX 30H DasMeman—
TCA: 8) INA PEeIKOMeTANBHHX NEerMaTHTOB — BOJWSE AKTHBHHX KDHILEB HasBa-
HHHX CTDYRTYD, B y3J]aX mepecedYeHEd DDONONBHHX H MONEPeYHHX pasioMoB —
B HemocpencTBeHHOR OIM30CTH OT BHXOJOB PeIKOMETANHEHHX TDAHATOB; 6) mua
pPEIKOMETANBHHX Tpeit3eHOB ~ B GoNee CTaCHABHHX YYaCTEAX DErEOHEILHOM CTHY-
KTYpH; B) 14 MAHEpaIM3aIMA WeJouHof IpyNnH — B S0HaX NepecedeHHd Mo-
OepevYHHX JWHeaMeHTOB, QURCEpPYDNEXCA BHXONAME MEJOYHHX MOpON, CO CTadH-
MHEHME DONHATHME GNOKAME CRJIATIATON CHCTEMH (SNETeCaHTHRIMHATHHHME IO-
MHATHAME, NONHATHMA MACCEBAME K IID.).

[lomsoxa HTOr', MOXHO, DO-BHNEMOMY, TOBODHTE O TOM, YTO peIKOMETa-
JBHAA CHeIMAAN3a0EA DETHOHATBHHX CTPYKTYP ONpelelideTcA I'aBHHM o0pasoM
SHNOTEHHHME OpPOLOCCAMH, OTPABADNMMECH B NPANOBEDXHOCTHHX 9YacTAX JHTO-
chepH BODTHRANBHHME IBHECHUAME.

BocxonAmpe IRAXEHHA JETOCPepH OOHYHO CBASHBALT C I'MyOHHHEHME IpO—
OeCCaMH P BepXHel MAHTEM HAM B OCHOBAHMM 36MHOM HODH, B TOR WM  HHOR
Mepe CONpOBOXIADMEMECH (HOpMADOBAHEEM TDEHHTHO-MeTaMopiudeckoro  clod.
JapEHE mpouecc Moxer OHTH OCYCJHOBJAEH JHGO NMOATOKOM TIYOHHHHX DacTBODOB,
oforameHHHX peIREME sAeMeHTamm (Mapaxymep, lepuyx, I972; lyru, 1975
K Ip.), JEGO BHIENEHEEM 3HASHTENRHOTO KOJAWYECTBA TemAa INpE  IIyCHEHOM
TeKTOHHYECKOM CKy4YHBAHHW, CHOCOCHOCTE AHTOJMABHHX SNE8MEHTOB KOHI@HTDH-
pOBATHCA B KEOAHX MATMATHYECHEX NDOMSBOINHHY OCYCIOBJHEBAET KX HAROLIE® —
HEe B "cHammYeCKOM" I'DAHMTHO-MeTaMODPMYECKOM CJOe KODH. YeM IpONOAXH-—
TenbHee H Yame NAaEHHe NpoOecCH B NpefelaX KAakoro-IECO yuacTka JEToode-—
pH, TeM Colee sHeck CABTONPHATHH YCIOBHA IJiA 0CDA30OBAHHA IPOM3BONHHX
TPaHATOBHX PACIIAaBOB, OCOTAMEHHHX DeIREME dJeMeHTaMH. IIpomec¢ moBTOp-
Hoff TeRTOHO-MarMaTHIecKO# ARTHRE3ANEM WIN 3MHTEOCHHRIMHAILHOTO OpOTe—
Hesa cHocolCTBYeT, BO-NEepBHX, NONOIHHTOALHOMY BHHOCY DeNHAX SJEeMeHTOB
3 TIyOMH, BO-BTOpPHX, H3BJAeUEeHNN X H3 CHAANYECKOI'0 CNOA, B TOM YHCIe
H3 TPAHHTOB, OpH MET'DANME DACTBOPOB K MOBODXHOCTH. JMEHHO Takad CHTya-
IfA BO3BHEKAET B 3ARIDYATEALHYD WM SKTHRASANEOHHYD CTANHD PasBATER
craamaarTof o6racTH B NpelefaX INHEMHOreOaHTERIMHAMBHHX JEG0 Xe#Tepoopo-
TeHHHX NOfHATER. [lapareseTWYecRas CBASE NOACOB DENROMETANBHHX T'DAHETOB
¢ Iaflkamm OCHOBHOT'O COCTaBa CBENETEALCTHYET E2K pas o0 odmeM "IJAyOHH-
HOM" CTEMYASTOpe UAHHHX OCpasoBaHmi.

PaspymeHEe CHAINYECKOI'O CIOA B MPENKOPOreEHYyD HAX OPOreHHYR SMOXY,
fErcEpYDMeecA OOrpyXeHHeM XETOocQepH, 2 TAERXe HHTEHCHBHHA ByJIRAHASM OT-
PEIATENLHO CKASHBADTCA HA NPONECcCe ROHIeHTpamE# JuTOHILHHX penrux
SJEMeHTOB B I'paHATAX.

JUia nmedeff mpOrHOSa BAXHO BHIENETH YYACTHE NOBHMEHHON MOMHOCTH KO-
pH H "cHamA" B nepHOA IpenmecTEybuEl MarMo- ¥ pynoodpasosanmn.He Bcer-
Ia BO3SMOXHO OIpPEINeANTH OCOCSHHOCTE CTPOSHEA KODH IDPOIMIOIO,HCHOJNL3YS CO-
BpeMeEHHe reofmsmdeckre MeTOIH. OTCDIA BHTERAET HEOOXONEMOCTH BHIENe—
HEA B THNESANWE DErHOHANBHHY CTPYRTYD, TAK KAK OHH ABIANTCA CBoeodpas-
HHME 38ROHCEeDBHDOBAHHHME QopMaMm, OTpaxanmEME cBoficTBa IpeBHeit 3emHof
KOpH.
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C.M.Becrun

OCHOBHRE THIIH
NOTERIMATBHO PEIKOMETAIEHAX
TPAHUTOBHX ©OPMAIMA MUPA

He mpmBopma H3~3a KpPaTKOCTH 0COCHOBAHHME ,CHENAHHHX [0 SHANA38M MHO-
TEX padoT, TOCBANEHHHX IpaHuTaM 3eMEOro llapa, OTMeTEM, 9TO NOTEHIAANh—
HO penHoMeTaJbHHME HHTDYSHBHEME QopMalMAME ABIANTCA AAACKATOBaA (Jef-
KOTDaHUTOBAsA) , ANTHEBO-TDAHATOBAA M JHTHEBO-NEIMATATOBAA, MENOYHO-TDa-
HHTOBAA, MUACKMTOBaA, HePeIMH-CHOHUTOBAHA AITAHTOBAS; WNENOYHO-YIBTDAOC-
HOBHafA, HepenxoMeTaibHHE MHTDY3HBHHE (opMamuu ¥ MX T'DYINH:IEIeplasHETO-
Basd, rad0po-IHOPAT-IJIAaTMOIDaHATOBAA, CHEHATOMIHAHA,DAHONUODETOBANA ,HOD~
MaTbEO-TDAHATOBAA, KUMOSpAMTORAR, MeJoYHO-Tad0pomnHas, loMIepRHYTH HE3~
BaHmA (opmamuit, KOTOpHEe OXapakrepW30BaEH B NaHHo#t padore (Beckmm, Ma-
pmH, I972).

HepernxomerauabHas (popMarda
HOpMaJIbHHY OHOTHUTOBHX I'DAHHTOB

HopMa/bHHE ME30KDATOBHE, pEXe MeJSHOKDATOBHe WIM  JefiKOKpaTOBHE
CHOTHTOBHE, MHOIWA POrOBOOCMAHKOBO-CHOTHTOBHE TI'pAHETH(Janee "TpaHETH")
COOTBETCTBYDT TAKAM NOHATEAM, K&K "IDaHHT BCeX NeprONoB", "meso4Ho=-3e-
MeJBHH TpaHdaT" B T.I.PaccMarTpEBaeMHe TDAHATH OmEcaHH B.C,KonTeswM-IBo-
pauxornM; I'.H,llepGo#t, II.B.IoxpoBckam, B.H.Jormeosum, H.B,Mymxesum,K.A.
A6npaxmanosuM, E.B.Herpe#t, B.H.BoaxoeuM, C.M.Becrunum, B,H.Japuaam,0.B.
MapaauM, H.J, JopoxosuM, I'.TEmenmopfoM = Zp.

IpuMepH MaccuBOSB : palakupd DAa3HHX paioHOB(IOReMO-
paickae) , BopoBckoit B Kasaxcrase -( KaneHoHCKE#) , Ixadur-Kapara#icxuit =a
Ypane, Gombmas dacTe Kaaduecroro, KanmupMmmHorm# B Kasaxcrade, Kupxdepr
3 [P (repmuHckEe), CoJabpuad 4acTh XaHTmaafickoro, Xamuepaurmackuf#t B Sa-
Gaflkanbe, "rpermTH Jxoc" B Hurepmm (Mesoaolickze) ,dibIxypTHHCKER Ha Ka-
Bkasde, "rpadETH I-3" PaymmIckoro MaccaBa Ha [lammpe (xaimozoitcrme).

B peruoHax "mmmeitnoro" Tmma (Ypax, Umerms-Tapdarara#f, Bocrousas
A3u) MacCHBH I'DAHATOB BHTAHYTH B LENM H NOACA, B "MOSAWUHHX" DEIHOHAX
(Cepeproe [IpECanxampe) pasMelioHMe HX OATHECTOe. PopMma,3aleraHme,pa3Me—
PH MacCHBOB Ha BHXONEe pasHooOpasHHe., YeM CJEEe BO3DacT I'DAHETOB K BO3-
pacTy BMemamMEX OOpOXN, TeM 6olee BHTAHYyTa dopMa MAcCHEOB, 4YeM Goabmas
pa3su#na, Tem 0oXee OHH M30MOTDHYHH. BepTUKANLHAA MONMHOCTE, IO  JNAHHHM
reofu3uku, He NpepumaeT 2-5 KM. B paspese fopMa MacCEBOB dame IIpEGAE-
XaeTcd K raplONETy, T.@. 8T0 HOJNOTHE "A3HKE" ¢ GOROBHME MOBOMAIEMM
KaHanami. Yale OHE COIMIACHH CO CTPYKTYDaMmH BMeNAKMEX NOPON, HO  MOTYT
OHTH MACKODAAHTHHME (IpH SHAYATENBHON pasHEHe B BO3pacTe 0 GOROBHME
noponamMu) .

OOwuH0 B MHTPYSHBHOM y3Je, I'lle €CTh I'DAHATH, HM OPeXNECTBYDT I'pa-
HONMODHTH ¥ (WIH) TI'DAHOCHEEM1H, & Nocke I'DAHATOE CAENYDT alX4CKETH. Ho
He HACKINYEeHH X ABTOHOMHHE MACCHEBH.
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Pan mccaemoBaTenell HamedaeT CBHTH JAaNHTOB-JMIADHTOB B KAYEeCTBS
HemocpexncTBReHHHX NpelalmecTBEeHHHENKOB Ipa
HETOBHX EOMILIEKCOB. JpyrHme IeoJOTH YTBEDENADLT, 9TO CBATH KHCIHX sddy-
SEBOB (ODMEPOBAAHCE elle IO BHEIPeHHA I'DAHONEOPHTOB. Ho Ba pAme MmIyTO-
HOB B I'DAHONEODATAX 6CTH 3aKANeHHHE NalirM GHOTETOBO-POT'0BOOCMAHKOBEX [0~
IeBOIMATORHX I'paHET-IOPEPOB, He DACCERANmMe T 9acTH IIyTOHOR,KOTOPHE
CNOXeHH T'DAHMTAME.

OnpeneneHRHe "9TalOHHHE" DASHOBHIHOCTH I'DAaEATOR HaoInIanTCA BMac—
CEBaX pasHOTO BO3pacTa B PASHNX DETHOHAX, MpEYeM PERCAPYDTCH peskEe
KOHTAKTH, MHOTZA C HEKOTODHM "OX7IaxieHEeM” SHIOROHTaRTa ONHOR H3 pas-
HopEmHOcTe#. MecTaME BMNHH NONBONANHE NAMKE y OONOTHX sanexeft.Caerona~
TeNBHO, KAXIAT 3 BHIENAEMHX DA3HOBANEOCTEed ABIAGTCA HETDYSEBHOM dasoit.
IpuBeneM X MOCAENOBATENBHOCTE .

8. Kpynroseparctue (0,5-3; I-6) rpam@TH raaBEOH dasH, cAaranmme
TAyGORMe I'OPH3OHTH MacCHBOB, 3aHEMad IO 30% mx oOmeMa. OCGHazeHH TOJBKO
Ha 3pONEPOBAHEHX IIYTOHAX. XapaKTepHa yMepeHHad nopdEpoEraHOCT: (mOXEe-
BHe mmaTH). OOHYHO MOpOXH Me3SoKparTcmse. O, CpernHe3epHECTHE (0,5-3;0,5-
4) TpaHHTH JNONOAHETENbHOR PasH, SaHAMAIIEe N0 20% o6mema ILIyTOHOB. Bo—
IBmas 9acTh: OCHAXANMUXCA KPYIEHX HOpMAJNbHO-TDaHNTOBHX MACCHBOB CAOXEHA
STEME MOpONAMH. Yame XapaxTepH& APKO BHDAROHHAA nopfEpoBEOECCTE (moxe-
BHe mmartH). [JopolH Me30RpaToBHe. B, CpelHe3epHECTHE (0,3-I;0,3-4) rpa-
HETH NONOAHETeARHOH $asH, 3aHEAMammue XO 204 odneMa ILIyTOHOB.3HATATENE—
Hag 4acTh OCHaESDmEXCA KPYINHHX H NONSB/ADIAd — CPelAHX MACCHBOB CHOXe-—
Ha 5TEME noponam#., XaparTepHa NOpPEUDOBEIHOCTE (moserHe mOATH, MeHee
KBapm). [opoms Meso- ¥ JeAKOKpaTOBHE. I, Meiro-CpenHesepHECTHE (0,I-
0,5; 0,I-5) BeckMa HepaBHOBEDHHCTHE TDAHATH nononeuTexeHOR fasH, 3aHA-
Mapmze He Goxee I0% odzema no mepmhepmm MaccHBOB. XaparTepHa pesgasg
B OCHIBHAS NOPPUDOBENHOCTS (MoNeBHe mmaTH E KBapd). llopoms MeJaHo—,
Me30- # JefKOKpaTOBHE. . MeJKO-CpelHe3epHACTHE (0,1-0,5; 0,I-2) rpame
TH NOMOXEETeNBbHOX dass, 3amumanmEe 0-I5% odsema. XapakrrepHa caadan
nopimpoOBMAHOCTE. [Jopoxu JefiroxpaTOBHE, Yame IByCIDLAHHE. _8. Meaxose paE—
crue (0,I-0,3; 0,I-I) rpaEmTH NONOARETENbHOR PasH, saHmMenmue 0-I0% oG-
ema, Tloxoxme Ha mpemunymEe. X. MemxosepmEctse (0,2; 0,3) xwibEHe Tpa-
HWTH, JefiKORDATOBHEe. MOTYT OHTH DABHOSeDHECTHE M MOPEHDOBHIHHE. 3.Ton~
KO3EDHHOTHO EWIBHHe I'DAHETH, NefKORpATOBHE, dYaie nopfupoBunEHe. X, Am-
AETH, MaJAOMOmMHHe Iafiru.

BemecTBeHHAT XADAKTEDECTHRA TDAEMTOB OTpaxeRa B Tadl.l.  Bremmmf
OGNHR TpaEATOB OTpaxeH He far.I.

KOHTSKTH TDAHETOB C EMEIANMEME OODOIAME DeSKHe, C SOHAMM 3aKAd-
panmA. Ha KOHTAETe ¢ DeCcUaHO-CAAHIEBHME MODOIAMA MHOTZA BOSHEKADT Je#-
KOKpaToBHe (amue, a HA KOHTAEKT® C OCHOBHHME TDaHETOHNAME, Tad6pornaMa
¥ OCHOBHHME 5PfysuBamp - famue TPAHOIIOPETOBOTO-MEIAHOIDAHATOBOIO COC-

1 3necs = mamee B cEOGRAX (B MM) IepBHe IAfipH — BeJAWYMHA 3eDeH KBapla,
BTOpHe - HOZEBHX maToB (0es y4eTa IODPIHPOBHIHHEX BHIEJeHHH) .
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Tacdaxxna I
CoctaR EpyTHOSSpEECTHX (kS) H CDeXHESEDHNOTHX (CS) HODMAIGHEX IDAENTOR
0O MAHHEM pASHEX ABTOPOB

L
I - e e s e '
Esapn 30 2 27 = 25 34 29 29 35 28 -
be E.mm, 35 38 31 42 35 39 29 45 33 3 -
0Odvem— [lxarmoxmas I 27 24 37 21 36 25 30 16 28 30 -
mie ¥ EBmorwr 5 4 5 I-2 3 2 10 8 4 6 -
Mycrosr 0 0 0 0 0 0 + 2 0 0 -
Poropasd o0MaEEa| + + + 0 + 0 + 0 0 0 -
% miarmommasa |24-32 22-28 20 I7 29 3 - 2326 - 1525 -
n 1T 7 z 14 30 20 - z - - =
Si0p | 70,48 7I,I10 71,36 75,67 72,2 75,42 69,50 72,98 75,16 72,58 70,18
Ti0y 0,44 0,40 0,32 0,05 0,32 0,18 0,38 0,26 0,07 0,3 0,39
AL,04 14,16 I4,0I I4,I0 13,05 14,07 I3,5I 15,45 I3,I4 12,51 I4,II 14,47
il Fep0y - 1,08 1,6 1,51 0,74 4,31 I,00 IJI5S 0,94 0,31 0,57 I,57
Beoo- L0 2,53 2,06 1,39 0,93 0,97 0,67 2,12 2,3 I,24 0,40 1,78
nue % Mn0 0,06 0,05 0,06 0,04 0,07 0,06 0,07 0,02 0,02 0,06 0,I2
Ms0 0,61 0,56 0,72 0,30 0,52 0,3 1,03 0,4 0,42 0,65 0,88
cad 1,68 1,33 1,82 0,68 1,08 0,68 2,32 0,66 I,49 I,72 1,9
Na,0 3,85 3,98 3,82 3,75 3,84 3,28 3,62 3,45 3,64 3,I7 3,48
K0 4,43 4,50 4,23 4,13 4,23 4,39 3,73 4,80 4,49 4,37 4,II
P, 0¢ - - 0,I3 0,04 0,13 0,04 - 0,I0 0,03 0,II 0,I9
F - - 0,04 - 0,08 0,II - 0,II 0,22 0,08 0,08
Hg,o I = = = = = = e 0,86 0,06 - 0,08
n.n.n - - = = = = - - 0,60 - -
T [ 13 13 5 5 20 8 3 10 5 10 =
! 750 40 38 38 18 14 116 100 37 53 40
Rb 300 - - I38 I72 I80 350 238 205 200
i Cs 50 50 - - 2,5 - 16 15 - 16 5
r/r Be 5 6 3 4 2,56 4 5 6 16 4 5,5
Sn i = w e 5.8 . 2 8 20 6 3 3
Zr 0 150 - - - - 715 160 - 276 200
NE 14 = Iz Iz 12 13 15 25 7 14 20
Ta - - - - I 3 5 - 2 -
M k4 14 10 - 50 5 - 10 8 III =

I 71,2 - Boposoe (I-ll - D.B.Mapms, B.J.30poc; O - A.M.Nomomscme#) ; 3,4 - Hammupua (Teoxorms
# MeTamuoremms YomeHcxoft TerToEEdeckolf soEm, 7.I); 5,6 - Boer.Koympax (5-1,0 — pasEme asTopu;
[ - B.B.Jlaxosru; 6 - I, = pasuse aprop; [l - B.H.Cepux, E.B.Herpefl); 7 - Kanda (A.H.IeoETses);
8 - Yamrurak (I - C.M.Becxmm; 10 - H,E,Baramxopa); 9 - Paysmn (E.B.Herpe#, B.H.Boxmom); IO -
3mmeypry (I,1 - A.B.Isx; B.B.Jsxomms; Il - B.B.Jaxosms); II - rpammr Boex mepmoxos (Il - P.Jeamx;fi-
AT, BRHOTDAZOB) . +— MEHODAN CIOpPaiNdeCKH ODACYTCTEYET B MANNX ROJHIECTBEX.



rTapa. MompocTh TEGpEIEHX fanmit He NpPEBHmAeT OXHOTO-IBYX NECATROB MeT-
poB. M2 mpyrex Qammif ormeTEM HenopPEpOBANHHE DASHOCTH HA jore doxee
pacnpocTpaHeHBEHX MOpfApOBMIHEX .

o BepTHRANE MACCHBH HANOMAHADT "CJOHHH mEpor", rie, [epeMexadch,
HO BCe Xe EMef TeHIeHIMD pacopeleiaAThCA CHASY BBepX, pacnojarapTcda 3a-—
Jex: pelymmx fas "a" - "e", pacceueHHHe MHOTOSTAXHEMH [LIACTOBHME TeJ&-—
MH XWIBHHX T'DAHETOB "x" - "E", CONDAXEHHHME C NOJBOSMEME NaiKaMH.

B 0coGeHHOCTAX MACCHBOB HODMANHHHX TI'DAHETCE HAMEYADTCA CJAeNyDIHe
ToHZGHOEE. UeM Golee MONOIOMY IMRAYy NPEHAIIEXAT IDAHATH, TeM OHE Oo-—
nee JefikoxpaToOBHE. B "JMHeHHHX" permoHaX TpDaHETH Jolee MeJaHOKPaTOBHE
Z doJee mMENOYHOSEMeJNbHHE OO CPABHEHEN C CIM30IHOBOSDACTHHME I'DAHETAMA
"uo3aMIEEX" ( IMHGOBHX) permOHOB.

MEHepaJm3amEad, CBA3AHHAA HENOCPeNCTBEHHO C HODMATHEHEMH I'DAHETAME,
He M3ydanach. HexoTopwe MCCASNOBATENH OTCTAMBADT I'eHOTHYECKYD CBA3D
30JI0TO-TIONEMe TALIHYECKEX MEeCTODOXNeHH! C TPAHHTOBHM KOMII@KCOM, NPYI'HE
IONyCKADT BOSHHKHOBEHHE 9YACTH DONKOMETANIOHOCHHX Ipefi3eHOB Taxxe B CRA
3H ¢ OTEM KOMMIexcoM (TeoNOrMs H METALIOfeHEA..., 1968). Ho HE B OmHOM
cAydae He HOMY4YeHO NAHHHX Toff Xe yOeIHTEeJBHOCTH, KAK, HAaOpEMep,IId CBA-
3H Tpef3eHOBHX MECTODOXIeHNE ¢ aldCKETOBOX dopmanmeft (cw.Hmxe). He mc-
EKADMeHO, 9T0 YacTk S0H KANIMNIATESAIME, MyCKOBHTHSAIME H HEROTODHe 0es-
pyIHHe MeIMATATH ABAADTCA NPOWSBONHHME HODMENBHHX I'DAHATOB. HecoMHeHHO
o6pa3soBaR®e CKapHOB. Ho mocTopepHoff pynHO# MAHepaimsalmE He SapERCHPO-
BaHO.

[loTeEmEansbHEO pelKOMeTalbHAA
dopmanma aJIACKATOB-
Je#KOKpDATOBHX PPAHHTOB

ANACKATH W JeHRORpaTOBHE T'DAHETH (JIanee - "alACKETH")COOTBeTCTBY-
DT B oomeM "anAckuTy" P.Jl3Jm, HO BRIDYADT TAKES H MHHE, HO  HEHW3MEHHO
BHCOKOKDEMH@ 36MACTHE THNH. AJACKATOBHE MACCHBH ONHCAHH MHOIMME. PadoTH
aBropa B ero roarer (K.B.Mapms, B.I.3ppoc, B.H.laper, B.M.Cmepresxo ),
npyrex reoxoroB (E.B.Herpeit, A.A.Jlyxosckmit, U.E.Cmopuros,b.HU.Omensane-
HKO, H.Q.AHMReeBa ¥ Op.) 3aCTABIADT CKPYyOyJe3HO OTHOCHTHCA K BHIENE -
HED aAACKHTOB B T'eTePOr'eHHHX WMIAYTOHAX, TAK KAk OCBEIWHeHMe WX B  ONHH
KOMILIEKC C HODMAJLHHMM OCHOTHTOBHME TI'DAHATAME HEe CTHEMYAHpYeT  YCIOMHHE
pesyABTATH [OHCKOBHX H pa3BENOYHHX padoT Ha DeINKEe MeTa/H B  TOpHHM
XpycTaib.

IpEMepH MaccHBOB: "Bropad H TpeThd (a3u" I'pDAHHTOB
Kapeamm ( moxemOpmitckme) , BarrammHckmit B Mamupcrm#t mMaccumBd B KasaxoraHne
( ramemonckme) , bexrayara, CHOmEH-KeHT-Axmafinay - myrosse B KasaxcraHe,
Aftéesmror B I'TIP (repumacrEe) , AnyE-YouoH, Caxamaft B 3aCaitxanne ,Hesoxmil
" Magx Ha Cemepo-BocTore, Peffman-Tora ® Hremn B Hurepmu( Me3o3olorme) ,
"rpaAdTH 4-6" PayMEICKOro MaccHsa Ha [lammpe (xaitHozoMCKEE) .

MaccEBH ANACKETOB NDH AHAAMSE HX TIPYNNAPOBKA OCHADYXMBADT OACCHB—
HyD 33aBECEMOCTEL OT CTPYKTYpH pe HOHa. B perwonax "mMHefHOTO"THNA aldAc-
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EETOEHE MACCHEH BHTAHYTH B [GNOYKH, B "MOSaFYHHX" XaparRTep pasMemeHEs
8AACKHTOBHX MSOCHBOB MO3aWYHHE. [0-BENEMOMY, MOXST ONTP B HDOMEXYTOY-
EHff caydaff. HameuaeTod CoNBNAd DPEYPOYGHROCTH AAACKETOBHX MACCHBOB K
CPOIMHHHM MAOCHBAM, NOJNHATHM CNORAEM, IHefCOEHM KymoJaM.

AnACKATH 00paSywT B ILIAHE OBaJbHHE, CAH3KEE K HSOMETDHYHHM MacCH-
BH, pasMepaM# B MONePeYHAKe OT MHOI'MX NECATKOB REJOMETDOB (IpOTepo3oit)
mo 7-I5 kM (me3030@). VX MOPPONOTHA B MEpBOM IpHCAMESHHHN COOTBETCTEYeT
CHJBHO YNJOWEHHOMy IMJMHIDY, HO OpH (oJee NeTaAbHOM NOZXOA6 MOXHO pas-
JE4aTE IRIEHIPH ( "Xoxkxe#EHe maftoH"), nomoyMTH, PAaROMETH. SarerapT mo-
JOro. BepTHkaJIbHAA MOMHOCTE NO Te0fHSHYECKEM MeHHHM M 00  HAGIDIEHHAM
"TopueBHX" NeBepXHocTe#l JONONETOB BapbEpyeT oT 3 Xo 5-8-I2 M (dur.2).
AJMACKUTH MMEeDT MeHBIME OCLEMHHE BEeC MO CPABHEHMD C RMENADIEMA HATDY 3H-
BEEME, 5QPy3UBHEME E OCANOYHHMA NODONAME, UTO NO3BOAAeT EHKCEDOBATH OO-
JOXEHHE CKDHTHX 8JAgCKHTOBHX MACCHBOB N0 TreOofE3EYECKEM ITAHHHM,

MaccHBH ITECRODHAHTHH K CTPYKTYpaM BMemaKuEX Toam. OHH BHOIDAIHCH
OpE BEDTHRANLHHX NepEMemMeHHAX OJOKOE 3eMHOf KOpH. OYeH: 4acTO OHE HO-
ODOAB30BAIH JIDEeBHWE MarMaTHYecKHe SOHH, B TOM YMCAe BPYNTHBHHE  KAHANH
IOaNACKUTOBHX BYJNKAHOB. BHDAXEHHOCTH ROJBIEBHX CTDYRTYD B pexbede HHO-
TIa 3aMacKHMpOBAHA, HO BHABJIAETCA OpH NOMBPPEDOBAHME BHCOTHHX &3podoro—
CHEMKOB.

B y3re, rue HaCiONaLTCA alACKUTH, B3 Jolee paHHHX dopmamall Bcerna
OpECYTCTBYDT HODMANBEHE T'DAHATH, MeHee 9aCTO — I'PAHONHODMTH HAH T'DAHO-
CHeHHTH. [lapareHeskc AJACKATOB C HODMAJBHHMA CHOTETOBHME TDAHATAMA Ha—
CTOJBKO TEeCeH, 9TO MHOTHE HMCCJHENOBATENH He BHIGNADT EX B OTIHSNbHHE (fo-
pmamen ( ROMIUIERCH) . C GoNee NMOBIHEME TDAHMTOBHME (ODMAIMAMH NapATeHe—
3HC &JACKATOB HeoOA3aTeleH.

ByanrasesmdvdJecrREe ®H# nDaf!KoBHE ODpenme -
CTBEeHHHEKH, [Jake I)id XOpOLO OCHAXEHHOT'0 M H3YYEHHOTO  pErHOHA
KasaxcraHa TOJBKO 4YacTh HCCAeIoBaTenelt CUETAeT, UYTO CYOMENOYHHE JHNIA-
DETH 8pXapiAMHCKOR CBHTH (03-P) HenocpelcTBedHO NpelNeCcTBYDT aJACKHATAM
axKgaTayckoro xoMmierca (P), ABaAdcek Colee MONONHMH, TeM HOpMalXbHHE
TPAHHETH KaJIHDMHHCKOI'O KOMILIeKca (CB)' JlpyrEe TeoNOrE yTBepXIADT, YTO
RAJIMHPMEHCKES ¥ AKYaTAYCKHEe HHTPYSHE BHeNDAANCEH JDyT 38 IpyroM 6es"sdp-—
tysmeHor0 nmepepuBa”. Ho Ha 9TANOHHHX MACCHBAX YCTAHOBIEHO, 9TO  3&aKa-
JIeHHHE NallK# T'DaHHT-NOPJMPOB, pDACCEKAKNEe HOPMANbHHE CHOTHTOBHE  Ipa-
HATH pasHO# 3epHECTOCTH, Cpe3abTCs KPYyNHO— HIH CPEeIHeSepPHHCTHME 8MAAC-
ERTaME. HepenRO MoAca TAKAX Jaek KAK OH 3aEIaJHBEDT "MAKDOCTPYKTY DY ua-
CTO KOJBIEByD) OyIymero alsCKATOBOTO MacCHBA, GONBMEHCTBO 88K IO COC-
Tapy ONESRO K andckeETaM (Camoxmmiop, I972).

Xora onpeneleRHHe DASHOBANHOCTH SAACKHTOB CTACHIBHO  HACHDIADTCA
Ha OUeHb MHOI'HX MACCHBAX K Mexly HEMH HEepDOIKO MOXHO BHIETh DE3KHEe KOH-
TaRTH (063 SaKaiKH), yCTAHOBHTH BOSDACTHYD MOCAeNOBATENBHOCTE S&TPYI-
HET@JLHO, ©C/M He HMETH B BHJy MEAROSEDHHCTHX XHABHHX TI'DAHETOB,KOTOPHE
ABHO PBYT CpelHe— W KDPYNHOSEDHACTHEe AJMACKETH. [IpHdeM yIaercd  BENETH,
4YT0 4YeM GoNee TOHKO3EeDHHCT EENEHHE TDAHET, TeM OH MOXoxe. Bce xe ecTh
OTPHBOYHHE HACJDIEGHHA, NO3BONANNHEE B MepBOM NpACAEEeHHE CYUHTATH, 4YTO
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¢ur,]. TmmsEpoBanHad Qusmorpadud XapaxTepHHX 00pasnoP T'DAHHTOB
BeqymEx fas EOpMATLHO-T'DAEMTOBOTO THIA

YepHOe - KBApO, Oeloe - NOJeEWe NMATH, CADMH He A300paxeHH. I - KPYNHOSeDHECTHH
rparT "raassoft fasu"; 2 - xpymHO-cpemHesepHECTHE - "I momonmmrenbHo# fasu";3 - cpe-
IHe3epHECTHA - "2 momoasmTesbHOX fasu"; 4 - MeJKO-CpeNiEe3epHECTH ( pesxOHepaBHOMED -
HO3epHECTHHA) - "3 nononmMTensHolf dasu"; 5 - MeaKo-CpenEesepHMCTHE OTHOCHTENLHO paB-
HOME@DHOSEpHECTHA — "4 HomoasuTe/bHOE (Pasu™| AMeeTcs eme OIHA T'eHEpAIAd IDAHMTOE TEKO-
ro xe o0AEKa, HO ¢ MeHbme# BenmuzHOft 3epma). dopMa 3epeE MOAEBOrO MMATA yCAOBHAA,KBa-
pua - OEIESEAA K HCTHEHHOR.

Pur.2. [nasu ¥ paspess Ne#ROIPAHAT-8AACKATOBHX MACCHBOB Kasaxcrasa
[yHKRTEp EA IIaHEAX - KOETyp CKPHTOTO Maccsa; Ha paspesax - HKOHTYP
9POIMPOBAHAOr'O MACCHBA



YeM MeJb4Ye pasMep SepeH, TeM ¢ (odee MOJONOJ pA3SHOBUNHOCTHED ANACKATOB
MH EMeeM NeJ0. BHOTpamBaeTCs MOCAeNOBATENBHOCTH HHTDYSHBHHX QJBSI.&KRY-
nEoseprEcTHe (I-3; 5-I5) ansckuTe rhaBHOR PasH, BCerza cAarapm@e Iuy-
GOXEE I'OpH30HTH MACCHBOB, SaHEMag X0 50% mX ofnema; oCHaxeHH TOXBLKO HA
BeCHMA SDOMEPOBAHHHX H (EIM) OTIpeNapHpPOBAHHHX MACCHBAX M NOTOMY Had-
IDIapTCSH peNEO ( OOWYHO B TeX cAydadX, KOTIA MONHOCTH DEpPeKPHBANNEX KX
aIACKATOB Hoclenykupx §as Hepeamka). 0. CpenHesepemcTHe (I-2; 3-8)amd-
CrETH I nomoaHmTeXbHO# fasu,; oOpasyomme MomEye, Jo 500-700 M,ILIacTOBHE
salexy NOBepX DpPEeANIymEX, 3aHEMAasg 10 30% o0BeMa MacCEBOB. OOHYHO HMEH-
HO 9TH MOPONH CAATaDT B OCHOBHOM OCHaxamu@ecs YACTH AIACKETOBHX HHTDY-
SHBOB (CRONB~HMOYNP KPYIHHX), XOTA He HORANYGHO HX IONHO® OTCYTCTBHE.
B. CpennesepHECTHE (0,5-I; 2-5) amgckETH 2 NOomOXHHTeINBHOR PasH,o0pasy-
DmEe MAACTOEHE 3aXeXH MOMHOCTHED No 50-200 M moBepX OpemHAYNEX, HSpeIkA
"BRIMHEBAACE" B HOCHeNHEe. laEHas pasSHOBENHOCTE, KAK NPABEN0, NDACYTO™
BEyeT B JGOM ANACKETOBOM MaCCHBE, XOTH MONHOCTH TARMX TeJa MOXeT OHTH
MEHEMATBHOR. T. Mexxo-cpenHeseprmcrHe (0,5-1; I-3) aAfCKHTH 3 NONOIHE~
TexpHOft fasH, oOpasypmme MaloMomEHe, He Colee I0-20 M, SamesE  OOBepX
NpeNHIYIEX; HHOTIA BRIRHWBADTCH B ANACKETH Opemunymef IeEepanwd.X.Mea—
rosepEEcTHe (~ I;~I) XHIBHHE AMACKHETH | TeHEpalWH - SalexH MOWHOCTHD
oo 5-50 M, HHOTZA CONDAXSHHHE C K[PYTOCTOAWEMA Naftxamu. €. MeiaxosepHuc-
mHe (< I;< I) xHIbHHe AJACKATH 2 TeHEepaldd - 3&JeXH MONHOCTLD He Godee
I0 M, vame, 9emM B MpefHIymeM cIydae, CONpPAXEHHHE C Hafixamd., X. ToHRO-
SepHECTHEe XHIbHHE AJAACKHTH 3 T'eHepalMHE - MOJOTHe 3aleX# H NalKE MOmHO-
CTED He OoXee 5 M. 3. AUMTH, Yale - KPyTHe Nafkd HAYTOXHON MONHOCTH.

HwipHse rpaEETH ("I-3") B OCHOBHOM CKODHIIEHTDHDOBSHH B BepXHel Tpe-
TH EHTpYSHBA. U3 dammarbHEX pasHOBUIHOCTe# OTMOTHM MeJKO3epHHMCTHe( pas-
HOSeDHECTHE) H HHOTWA PeSKO-NMOPEMPOBHMIEHE C OKPYIMIHME KBADIAME ANACKH-
TH, pasBHBaDUEECA B BANE MaJOMONHHX (MeHee I-2 M) 30H Ha "ropmax" and-
CKETOBHX MACCHBOB; CHEHETOLONOOHH®, HHOTNA OCOTAmMEHHHE  TEMHOIBeTHHM
¥ KCeHONHTHEM MaTepumajoM NONOMBEEHHe TIOpI{30HTH AJACKETOBHX  3amexefi;
NeIMATORNEEE ¥ (MIH) NHCEMEHHHe OTODOYKH BEpXHMX AIMKANBHEHX I'ODNSOHTOB
AJSICKATOBHX 3anexei.

KoHTAKTH BAACKHTOB C EMEmMARNMMA OOPOLAMH BCEINA DE3KEe, OTYeTIEBO
HHTpy3HBHHEe. I'EOpHIHSM He XaparkTepeH., S0H 3arKala OOHYHO HET ~IOCIeIHEE
NOABAADTCA TOABKO B "TOPHEBHX", EpPyTOSAleramuEX NOBEDXHOCTAX, & TAaKxs
¥ XEIBHHX MeJAKOS@DHHOTHX I'DAHHTOB, "yUeNmEX" OT MAcCHBa, BemecTBeHHad
XapaKTepECTHKA ANACKATOB OTpDAESEA B Tadn.2. BHemnm#t o0XEE QJACKHTOR
orpaxes Ha ¢ur.3.

ANSCRETOBHE MACCHBH IDE NETANBHOM DACCMOTDOHME, XAK NDABHAO, OKa—
SHBADTCA DACCHCSHHHMH, & S849acTyD H CTpaTEiENMpOBaHEEME. PacCaOeHHOCTH
NpoABIAETCHA B TOM, YTO HEXHHe T'OPHSOHTH MACCHBOB CHOXEHH KPYUIHOSEDHEC-
THME I'DaHETaME rasBHOR GasH, cpenHeSepHHCTHE ANACKETH I HONOXENTEARHOR

I B crooRax nepBHe IEPPH - BeNNYHHA 36DEH KBAPIA, BTOPHe — NONEBHX
EDATOB, MM.
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Tadxzxna 2
CocTas KpyUHOSepHECTHX (X3) K CpemHesepHENCTHX( ©3) ANACKNTOB
¥ XefiXORpATOREX TPAHNTOBR 0O NAHHWM DASHHX ABTODOB

1
KoumosenTs ——fr———
Keapn 35 3 36 36 34 39 3z 34 35 35 -
K.O.m, 48 48 48 45 51 47 57 38 36 40 -
I ILaarmoxnas I 15 w12 17 12 12 16 22 22 22 -
0Gseu— Emormr 2 ,5 2,5 0,5 2 I,5 1 3 4 3 -
mwe § MyoromET 0 0 0 0,5 0 0 0 + 3 0 -
Porosaa odmaExa| 0 0 0 0 + 0 0 0 0 0 -
% muarmorzasa |4-16 4-I5 14 I0-33 30 23 - - I0-I2 - -
n 20 30 6 - 6 3 3 - 10 - -
3i0, 73,90 74,22 74,92 75,96 73,50 76,49 76,29 75,80 73,40 75,52 76,47
Ti0g 0,22 0,16 0,27 0,II 0,26 0,16 0,18 0,06 0,I0 0,04 0,07
ALyDy 13,20 13,30 12,96 2,09 13,23 12,40 I2,40 I3,I2 14,0I I2,5I I3,08
Fe, 0y 1,10 0,95 0,84 I,00 I,06 0,77 0,76 0,61 0,58 0,40 -
i . ReD 0,99 0,80 0,57 0,50 I,07 0,57 0,72 0,42 I,I5 0,91 I,04
Beco- Mn0 0,04 0,04 0,06 0,02 0,06 0,II 0,09 0,0I 0,05 0,02 0,0I
Bue % Mz0 . 0,27 0,20 0,43 0,36 0,26 0,05 0,06 0,23 0,25 0,22 0,06
Cabd 0,0 0,90 0,9 0,8 1I,08 0,51 0,47 I,II 0,9 1,28 0,45
Nay0 4,056 3,85 3,65 3,47 4,27 3,50 3,70 3,65 3,7 3,46 3,58
K,0 4,80 4,90 4,63 4,55 5,22 5,20 5,10 4,65 4,05 4,77 4,81
P05 - - 0,08 0,18 0,18 0,02 0,03 0,04 0,03 0,02 0,0I
F - - 0,15 0,32 0,3 0,32 0,33 - 0,I9 0,23 0,08
H,0 = - 0,40 0,35 - - 0,20 0,10 0,66 0,22 0,52
n.n.n = - 0,42 0,69 - - 0,21 0,23 - 0,57 -
M 25 21 20  I0 6 9 3 - 15 4 -
Li 9 15 30 49 30 25,5 20 I28 II0 28 40
R 300 320 298 513 I00 - I45 166 280 330 215 I70
il Cs - - 2 - 12 8 10 36 10 - 4
r/r Be 6 6 7 7 3 4 2 3 7 2. 3
Sn - - 4 5 5 5 2 7 15 6 3
T 180 30 - - 200 120 200 I40 II3 - I
Nb 35 28 21 A4 50 20 32 21 20 7 21
Ta 2 1,5 2 - 2 4 2 7 5 - 4
n 120 27 50 B8-I4 8I3 I4 36 - 3 10 -

I 1,2 - Bexzammo (D.5.Mapum, B.L3fpoc); 3 - Bexrayera (I- B.E.Japmm; II - passue asropu; Il -
B.B.Jaxosms) ; 4 - Axdaray, "rpamErs 2" (C.H.Merpopamckas, I'.H.Hepda, A.H,3axapiesxo, 'E.B.Herpef);
5,6,7 - AxEafizayrac (C.M.Beckus, B.H.lapms); 8 - CmomEm (A.H.leomrses); 9 - Caxama#t (H.E.3azamxo-
sa, B.B.Tepacmuopcxa#t, U.F.Hemymos, H.IL3emcras); IO - Paywmx, "rpesmra 4" (E.B.Herpe#, B.H.Boxos);
II - Amscxwr (I - P,Jlemm; 0 - K.K.Ty exbsH, K.H.Begemous); + —Mumepax CHODSIEYECEE BCTpEUaeTCHd B ke~
JHX ROJEYecTBaX.



dar,3. Trmuszposasuas fusmorpadud XxapaxTepHHX 00pasUOB TPAHATOB
Benymax $as aNACKHTOROTC THIA

YepHoe - KBapn, Oeloe - HOJ€BHE NMATH, CJOIOH He H300DaxeHH. DOSMOXHO UPHCYTCT-
BHE CRIBHO JIUIOMEHHHX MOPPRPOBMIHHY BRPAIUIEHHWKOR MOJNEBHX WMATOB (He HORA3aHH). I -
KpyOHOSEpHUCTHE ANACKET "raapuofl dasu"; 2 - cpensesepEMCTHE - "I jJononHATeNBHOR da-
2H"; 3 - cpenEe3epHECTHN - "2 nononmmTembHOR fasu"; 4 - MeARo-CcpelNHesepHECTHE - " 3
JononanTe ol ¢asy™. dopMa MONEBOr0 MMATA YCIOBHAA, KBADNA - G/MM3KAR K HCTHEHOR
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@mr, 4. [lMaEH ¥ paspesd MACCHBOB NETEEBHX T'DAHUTOR



dasy HagerapT Ha HUX, @ BHI® DACNONAranTCA MeJKO-CDeNHe3epHUCTHE a/lAC—
RATH 2 B 3 NOUONHETeNBHHX (as. HWIbHHe MelKO3epHHCTHe TI'DAHHTH, 4Yale -
noJorme NefixE, B nomaBiaAnme?t Macce MNPHEYpPOYEHH X BEDXHEM T'ODA30HTAM
ANACKATOBHX MACCHBOE, HO OTIEJbHHE MajloMolHue Najlk@ MOIYT BCTpEdaThCA
B CpDeIHEX ¥ TAYOOREX Top3oHTax. CrpaTRpMIMPOBAHHOCTE BHDAXAETCHA B TOM,
YTO HOJOTHE 32JeXh AJAACKATOB MOMHOCTED N0 HOCKOJIBKEX COTEH MeTpPOR Ie-
peMexapTCA "C NepeMHIRAME" MOMHOCTED TAKEe IO HECKONBKEX COTEH MeTpoB
Gonee IpeBHAX TDAHATOAIOB HAE BMEmMSOUX OCAN0YHO-3(Jy3MBHHX nopom. Huo-
IEa TARMe "mepeMHYKH” pasNeNADT IDAHETH DABHHX (a3 anACKATOBOTO KOMI-
nekca. 9acTo Had/momaeTcd "yxon" TPaHHETOB MNO3IHAMX XOMOMHHUTENBHHX H OCO—
GeHHO NMMIBHHX (a3 B BepXHMe HAJMHTPYSHBHHE 30HH AJACKATOBHX MAacCHBOB.
Tak 9TO O6pasyeTCcs MHOTOSTaXHAA NOCTpPORKA H3 NOJOTHX "maacToB" MeJRO-
3@PHECTHX AJNACRATOB, CONDANEHHHX C KDYTHMH HOXBONANMMA Nafixamu, B Tele
Gonee IpeBHAX T'DAaHATORNOB ( pexe ocanodHO-addy3EBHHX nopox) .

HagmomeHre IIyOOKO 3pOMMPOBAHHHX AAACKHTOBHX MACCHBOB yCexnaeT
B ONHOTHOHOCTH HX OOpPON B pasSHHX DerHOHAX He3aBHCHMO OT BO3pacTa, eCciH
He OpEGEraTh K TOHKOMy HCCIENOBAHED BeilecTBA. B TO Xe BpeMa BOPXHHME HH-
TPYSHBHHE B OCOGEHHO Hal- HIA OKONOMHTDYSHBHHWE SOHH AJACKMTOBHX MacCH-
POB OTANYANTCA OT y3Ja K Y3y, YTO NO3BOMAIO BHUENATH cAelypmme Ooxee
WIA MeHee KOHTpacTHHEe DasSHOBHIHOCTH MAcCHBOB.

"PexoMeTaIbHO-NeIMATATOHOCHHE" MACCHBH NDONYIMPYDT XAJIBHHE Mer-
MATHETOBHE NOJA, NMEpCOeKTHBEHEe HA HEKOTODHE DelKEe 3JeMeHTH, HO HEKOINE
He CONIEpXAT JUTHEEyD MEHepaasalmp. [IOfOCHHE y3AH CeNHN KBapIeBOXEIL -
HO-Tpeli36HOBEME OCPA30BaHAAME, JTO "KaJueBHe" TDAHKMTH B NerMaTdTH Ma-
marackapa, "CHDIAHO-GePWLIOBHe" NerMaTETH Uammm ( moxemd pmit) .

" XpycTaNe-IeIMaTHTOHOCHHE" MACCHBH 38KIDYADT 3HAYATENBHOE KOIHIe-
CTBO BHYTpPHI'DSHHETHHX MerMaTETOB, B TOM UMCHe N@PCHeKTHBHHX HA  TOpHHH
XpyoTans, KpYNHORpHCTaLmmdecKul (UIDODET, MecTaMy — Ha OIDAHOYHHE RAMHIL
O6H9HO GeIHH RBapUIEBOXATLHO-TpeR3eHOBHME OOpa30BaHEAME. CDIa OTHOCATCA
HeKOTOpHe MHTPY3mBH Manaracrapa, Empomeficko#t sactu CCCP ( moxeMGpmit) , Ka-
saxcTana (KalefOHCKAE M TepIMHCKME) B 3adalkambs ( me3030ftoxse) .

"I'peit3eHOHOCHHE" MACCHBH NDPOLYIMPYOT KBapleBOEWILHO-TDe#3eHOBHE Mo~
CTODOXNEHHA ¥ PyAONpOABJEHMA "OCHIHOTO" THNA - W, Mo, (Sm),Bi & mp.Kag
[paBmNo, GeNHH NerMaTATaMd. IJTO MHTDY3HBH "G00 BAHKONCKOTO " E "AU3cKOro”
rEmos B Dymeemsle, Pexckumi-lirox B Konmopamo (moxemOpeit); MBOIEE MAacCH-
BH (B OCHOBHOM CKpuTHe) B KasaxcraHe, Ha Ypare, Airae, ARCEHNTOXCKER K
Kupxdeprcrufi-BHyTpeHuHuit B PyIHHX ropax; MOTOK Caura-Komda B Hcnammm( re-
pmanckee) ; Bom-TopxoHcRuit, lleploBoropckaf, MACCHBH BeIEROTO On0BAHHOTO
nosca Bapwu - Tamnanna - sManafismu - MHIOHE3HR (me3030i#crEe) .

"AXBCHTET-Tpef3eHOHOCHHE" MaCCHBH 06pasypnT anLCETETOBO-Trpe#t3eH0 -
BHEe MECTODOKXIEHHA KACCATEPETa B KOIYMOATA, CONDOBOXIAEMHE HEPemKO KBa-
PpLEBOXAIBHO-TPe#36HOBHME — KACCHTEDHTa, BOALPpPAMATA C AKUECCODHHEM Oe-
pmatoM. benud mermarérams, [IDEMEpH: HEKOTODH® MACCHBH Ha YRpauHe, Can-
Jopeano @ np. B Pormosmm, bpasmms ( moxemOpHit) ; OpIEHOTOpPCKEHR, 30M0TO-
HomeHckm#, /ManTay ® Ip. B Kasaxcrade (KafelOHCKEE H repmuHcKEe) 5 JHpy-
oif~BHyTpeHHHE, "rpameTy Hrean' B Hurepmm (mesoso#tcxme).
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[ipernoxeEHas THNASAIMA He HCRADGA®T CYmeCTBOBSHHEA aJIACKATOBHX
MACCHBOB NpOMEXyTOYHHX THIIOB, HO HX YHCIO HeBeJNEKO., OHE NPONYUIEDYDT Me—
JAREe MeCTODOXNeHHS ¥ pYNONDOABAEHAA DEIKHX METAJNOB HIM IODHOT'O XpyC—
rand, [IpenBapHTeNbHAA NPOBEDEA THIMSAIME HO DALY T'EOROTHYeCRAX, IETDO-—
XUMAYOCKHX ¥ TeOXEMEIECKHX KPHTEDHeB NOKASANA, yIOBJIETBODHTENRHYD KOp—
penamm, Tax, TEm "a" orHOcHTCA K dopMaimE cpenEMX, & THOH "0,B,r"-Ma-
JEx TAyOmH. Cpen® mOcAeJHMX THN "G® OTHOCHTENBHO Hamfodee KaaWeBO-le-
JouHo#, a Tum "B" - muciuii., Tem "r" cropee HaTpmeBO-meno4HOf;0H Xapar-
TepeH IIA KOHCOJMIMPOBAHHHX OCAacTel NOREMOpHA, SKTHBHSEDOBAHHHX B MO-—
JOTHEe IEKIH.

[loTeRmMAaTbHO peIROMEeTANbHAA
fopuamasa CyOmeNod9HHX, B TOM YHCIS
JETHOBHX I'DAHETOB

JETReBHe HIE (TOp-IATHEBHE rpanx-rul. B TOM CJIydYae, eCHH OHH [peX—
I BHIENATACH, CUMTANNCH HO3[HEMA, MHOT'NA "HONONHATENBHHME" HIW “XENb-
HHME" fas3aMp OCHYEHX I'DAHHTHHX HIH TOABKO A/ACKATOBHX KoMmmiexcoB (0. 1.
Jepunpuft, K.C.Jlpyzmume, B.C.KomecHEuenko, E.A.llnameHescras,M.B.Kysame-
HRO). Jpyrasa rpymma HEccjemopaTefel yTBepEIaeT, YTO JHTHEBHE T'DAHATH -
8TO MeTacoMaTHYeCKHe "anorpaEuTH", pPa3BMBADIEEcCH M0 OCHYHHM WM TOJBRO
- QAACKUTOBHM rpanmTaM (A.A.Beyc, H.E.3azamroBa, B.B.[loTameer ® Ip.).

B rauecTBe CAMOCTOATENRHOI'O I'€OXEMAYECKOTO THIA HETDYSHBOB JHTHR-
OTopECTHX TpaHETOB fopmamma BHIeleHa B Momroxwmm B.H.KoBazerro @ cor-
pyzEEramz ( I97I), KOTOpHe HOKABaME OC0OCOCAEHHOEe H GoXee MOJOHOe ee BO—
3pacTHO® MOJOXeHHe II0 OTHOMEHHD K "CTAHNADTHHM" KOMOUIeXKcaM. I[[popHBaHEe
CpefHe3epHECTHME AMABOHNTOBHME TDAHHTAME DyNHHX XA, OBASAHHHX ¢ OCHY-
HEME anfcruTaME (EpurTepmli, HOCTATOYHHE Mg pasiefeHES HHTDPYSHBHHX KOM-—
INIeKCOB) , BIEpBHe 3afuRCEpOBaHO B 3adaftkamse 0,J],JepmukmM ® up. (I963)
E nonrpepxneHo A.B.J[pyxumrmasM, B.C.KomecHmduesmro ® B.B,IloramsenuM,Camo-
CTOATENBHHE KOMIAGKC "pyINHOTOPCEAX TrpaHETOB" B BoCTOUHHX PyAHHX ropax
B OCHOBHOM JOJXeH OHTH OTHeCeH Tarkxe K dToff dopuarmmm. B 3anamEux Pyn-
HEux Topax nmox TepMEHOM "pyIHOT'OpCEEE TDAHNTH" NOHEMAETCHS HepaculeHeH-
Had COBOKYNHOCTE XHTHEBHX TDAHHTOB H "CTaHNApTHEX" aAACKHTOB, YT B
1974 r, nokasano Ha xompepermme MAWAM (Chrta.o,1974).

[ipmBOEMAA HAXEe XApAKTEPHCTEKA JMTHOBHX T'pDSHEHTOB dasmpyeTcsa Ha
padoTaX yHOMAHYTHX M MHOI'EX JDYTHX HccleloBaTedeff ® Ha HaNEX NaHHHX.

OpEMepH M&acocHBOB: "Biyrpesaue” TpaguTH AibTeHCep-
ra, Kpynkm, Cammcmoppa; "BHemEme" rpanuTH [wEHOBNA, [irorm [yOcmmik H
[isena B Rymesx lopax YCCP m ITIP; "nosgEAe AWTHOHETOBHE I'DRERTH" HOpHy-
oI, AHTNHA, aMaSOHMTOBHe TpasuTH Maftkyna, "amackurTh" Kaparaftms-Axrac,

L Dopumensme ODOTEE KAADKA B 2-4 pasa CONEPEAHMA JHTEA  XaparRTepHH
JAA MHOTHX MAacCHBOB NaHHOR dopMalim, HO 5T0 He ABAAETCH OCH3aTENHHHM
OpHSHAKOM ONHCHBAEMHX H & TPOBH X C¢cyOMeaAOYHH X T pa-
EETOB.
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Kasaxcran: wrox# MoHTOpa H duackep, leHTpasbHad wpadHOmd;Xoprocckue ama-
30HUTOBHE TPAHATH B lkyHrapmm; "axgcraru" JocT-PEBCp, AnACKa(naneos3od-
CK#E) ; aMA30HMTOBHE TPAHATH 7 "anorpaddTH" CEOMpE; ACIApCKHA & bopye-
llorro - 3ananHuif MaccMBH B MOHTOMEA (me3z030fcKue) .

MacCHBH JMTHEBHX IDAHMTOR TpYIIEPYDTCA B JMHefAHHe 30HH IJEHOR 10
JIECATKOB KAIOMETPOB, MMDEHOM B HECKONBKO KAJOMETDOB. OTH 30HH  OCHYHO
IpEypOUEHH K NOACaM NaeR ¥ MalHX ERHTPYSHBOB pa3HOTO cCOCTaBa M BO3pacTa,
A TEKXE K DeTHOHANLHHM Da3/10OMaM. B3aEMOOTHONeHHe JHHE#HHX 30H pacupo-
CTpAHEHHA JAXTUEBHX TDaBKMTOE C TeOJOTHYECKHMU CTPYKTypaMme Hame CeKymee,
pexe corzacHEoe, BHyTpHE JEHe#HHX 30H 38KOHOMEDHOCTH DasMEleHdd MacCHBOB
JMTHEBHX TDAHATOB E3y4YeHH cnado. MORHO OpHeHTHDOBOYHO HEMETHTH CJHAeLyl-
mEe YCJAOBHA, GAATONPEATCTBYDWHE KX MOABJIGHED: y9aCTKE NepecedcHHan pas-
JIOMOB, y3MH, IOe NPOMCXONAT HMHTEHCHBHAS EUPTalld WIA H3MeHEHHe IpOCTH-
pasEf NPOCIeXMBAEMHX JHHEHHHX 30H, y9aCTKA MeDecevdeHHA WM oruCaHus Je-
HeAHHME 30HAME KDYNHHX Da3HOBO3DACTHHX [U[yTOHOB, OCOCEHHO I'DAHETOHNOB.

JuruesHe T'paHETH 00pasyDT Haffko- H WTOKOOOpa3HHe Teja ( kpyToro
WI¥ HAKIOHHOTO 3ajJeraHmd) ¥ HENpaBAIbHO-M30METDHYHHE B MJjaHe  [OJOIHe
sanexH. JUmMHA Aaiiko- W MTOKOOGDASHHX MACCHBOB B miade or I0-I00 M  Io
HECKONBKEX COTEH METpOB H NEepBHX KAJOMETDOB; WMpEHA — OT 5-50 ¥ IO He-
CROJBEAX COTEH MeTpoB. Ha TAyOMHY Naflka NpOCHAeEMBAIACE OT  HOCKOABKEX
IeCATKOR N0 HECKOJBKHX COTeH MeTpOoB. [l0JOTMe MACCHBH MMEDT DasMepH B
nnane ot 0,5 x 0,5 ¥M 10 I X 3 KM NP BEPTHKANLHOA MOUWHOCTH I-10-800 M
(ur.4).

E38MMOOTHOIEHMe MACCHBOB JHTHEBHX TPAHUTOB CO CTPYRTypam# BMelan-
MEX TOpON Pe3KO MUCKOPHAHTHOE B CIydae KpyTOro 3aleraHdA, HO MOXOT CHTb
¥ COTJACHHM IpA Nepexole B moxorue gopmu. [Ipy sTOM MHTPY3WBH JHUTHEBHX
TPaHMTOBE HepeIro NpOHEKADT MO BepXHedt KOHTAKTOBOH NOBEPXHOCTH pasmela
MeMIy NpEeBHUME TDAHNTOMNAME H BMEmMabDIEME TOpOIaMH.

Fonee panume dopmarmm ( rpaHONEOPETOBAA, HODMaJBHO-TDaHATOBAA H
aNACKATOBAA) OOHYHO HPECYTCTEYDT B paiioHe DAsBHTUA JHTHEBHX TDAHHTOB.
ANICKATH, KaK OPABMIO, NpeACTABJIEHH MACCHBAME ONHOTO U3 NOXTENOB:Tpel-
3eHOHOCHEMY OCHYHHME HAM pelROMEeTalbHO-NeIMATATOHOCHEME. C IpemmoIoRd-
TensHO GoJiee Do3mHe# meJoduHO-TpaskTOoBO) PopMammed LOCTOBEPHOT'O COBMEC—
THOTO HAXOXIEHHA He HaOIDIaN0Ckh.

OvyeHb BEPOATHO, 9YTO CYymMeCTEYLT By I K@ HH Y e CKHe INpe-
mImecTBEOHHHKH JATAEBEX I'DAHATOB (HAOpEMEp TONASCONepRAN™e pE-
ONATH M MX TYy(H, odoramenHHe JHTHeM — CM.KOBAJNEHKO H Ip., 1971), HO
NpOCTpaHCTBEHHO-T'eHETAYECKHe COOTHONEHHS KX He W3ydeHH. HemocpelcTBeH-
HHMH OpejuecTBeHHHKAME MACCHBOB JETHEBHX I'DAHETOB HEPeNKO ABIADTCA Kpy-
THe Naftk¥ ¥ DTOKOOCDESHHE TeXs 38KAJEHHHX JMTEEBHX IDAHMT-NOPPUPOB X
MMKDOT'DAHUTOB HECKONBKAX T'eHepamuft ( "mIarmorpaHET-NOPIEPH”, "IEHHBAIB-
IMTOBHE MERPOTDAHETH", "cjepoamr-rpasofuposne moplupu” ,"MEKPOTpaHOCHE~
HUTH-MEKDOTDEHATH", BEDOATHO ¥ "OHrOHETH", "(eib3mT-nopupu” X Ip. ).~
me NpE KADTMPOBAHEW HE BHISAANTCHA, NMOCAENOBATEABHOCTR MX (ODMEDOBAHES
He m3ydeHa. lIy4KE JAeR JATHOBHX IDAHET-IOPPUPOB BHTATEBAKTCA B TeX X6
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JHHe#HHX S0HAX, B KOTOPHX HO3%e (HOpMEIDYRTCA MACCHBH JATHEBHX rpannrona
lafixe NMETHEBHX TPAHMT-NOPJEPOB, MOMHOCTED OT Hoaek no IO M,IpocaexmBa-
JECE Ha NecATKE - 500 M m Coxee. MarCcHManbHOe HX CROIAGHEE TaM, TIe
pacnoJoxeHH MacCHBH COOCTBEHHO JHTHEBHX TDAHMTOB. TeRCTypa NaeK IoAoc-
varad. [1oA0CYaTOCTH NapailelbHa KOHTAKTaM. BoTpedabTcs Taxxe Iafikm, B
KOTODHX HONeBHe HNAaTH B KBapn o6pasynT chepoamTH (nmo 2-3 MM).Bosme ca-
MOTO KOHTAKT& BCOrZla PURCHPYDTCA S0HH 3aKaja C BeckMa  TOHKO3epHHCTOH
(Zo crexzoparo#t) crTpyrTypolt. OpEeHTEp 09HO BOo3pacTHOE (7) pAN 3epHEC-
THX AATHEBHX TDAHATOB B HaAUGONee DASEHTHX BaADHaHTaX CJe :a)cpexn-
HesepHECTHE (I-3; 2-3) CHOTHTOBHE, MyCKOBETOBHE,IpOTOMRTHOHETOBHE ,IMH—
HBAJIBIETOBHE T'DAHETH, Claravnge daie TAyCOKEe TNOPHSOETH MaCCHBOB,3aHE-
uag 1o 50% odmema; 6) mearo-cpennesepamcte (0,3-I,5; 0,5-2) mporoxm -
THOHATOBHE , MYCKOBATOBHO, IEHHBAXLIETOEHE, HHOINA JENHNONATOBHE I'DAHE-
TH, ofpasymide [IACTOBHEe TejXa N7BEpX NpPENHIYMEX - 0 25% odseua;‘glue—
xgosepuucrse (0,I-I; 0,I-I,5) AMTHEBO-CEONHCTHE T'DAHMTH, OCpasylmHe INB-
CTOBHE, DexXe KDyTHe XAABHHe Teja, OCHYHO B BepXHell HacTH MacCHBOB - IO
I5% o6beMa mOCAGNHEX; I) TOHROSepHECTHe (0,5) "caxapOBHOHHE" ¢  MANHM
KOIHYECTEOM CJMDI AIUMTOBEIEHE NOPOAH HECKOIBREX TeHepammit, ofpasynmEe
XENH, HEDeIEO YXONAWEe H3 MacCEBOB - I0% oOmema.

W3 famEarpEuEX pasHOCTedl OTMETHEM DeSKO NOPPUPOBEAHHE I'DAHETH C OR-
PyTAHME "IODOXOBHNHHME" 3epDHEME KBapna (ImameTrp I-3 mM). B Tax@e mopo-
IH B KDPYTHX B JeXa9lX KOHTAKRTAX Hepemxo NepexoidT rpaHMTH "a", "¢","s".
lns Merxo- E 0COCEHHO TOHKOBEDHHCTHX T'DAHETOB "B", "I'™ XapakTepHu mer-
METOHIHHEe M NeIMATHTOBHE 0C0COCNEHMA BILIOTH IO WTOKMERANEPOE B BHCAYEM
OOKy.BO8 DABHOBEAEOOTH MOI'yT COZEPXEATH B TOM AN WHOM KOAEYECTBE &MA30—
HHT; B CAydYae TOHRO36DHECTHX XENBHHX IDAHHTOB OH HAOADIAETOS B IermMa-
TOMIEHX yYACTRAX HIM B BHIE NOpPMPOBEINHEEX ( mopdmpoCaacTOBHX) BHOeNeHEH,
MatomMomgHe TeJa NETHEBHX TDAHHTOB, OCOGEHHO anofMsH MacCHBOB HA ROHTAK—
Te ¢ BMEmAaDmEMM HOPOJNaME, OGpASyDT 30HH SHRAINBAHHA.

BemecTBeHHAA XapaKTepECTERA QTOP-IMTHOBHX T'DAHETOB OTpaxeHa B
Tadx.3, BHENHEE OOXEK TOD-IMTHEBHX TDAHHTOB OTpaxeH Ha §mr.5.Io Goxs-
me#f WiE MeBBNeH# WEJOUHOCTH DasHeAADTOR TPH IpYNNH IRTHEEHX T'DAHETOB:

I) HamGoNee WeNOYHHe, YaHe AMASOHATOBHE IDAHUTH; 2) "HODMATLHO-NENI0Y -
HHe", aZbOHTOBHE, 9YACTO C AMASOHHTOM T'DEHHTH; 3) Hamdomee KHCJHE -
"rpeftasHoHOCHOTO" THNA,

C mepsoff rpymnoff MACCHBOB NOKA MeCTODOXNGHHE He HSBOUTHO, CO BTO-
pot accomERpyDT MeoTopoxmeHus Ta ¢ momyramME 57, W, CS - ¢ tperse -
MecTOpoXIeHEA 57 ¢ momyTrME W, R3, Cs.

1 JIaixoene mpemmecTeenmmxm 3649aCTYD EETEHCHEHO HSMOHOHH MOX BO3NeH-
CTBEEM COOCTBEHHO JNATHOBHX I'DAHHTOB. /3MeHeHHHe (H OpyNeHeJHe)KCeHOMH-
TH MEKDOTDAHATOE M TDAHHT-NODPHPOB MOTYT BCTPEYATHCA ¥ BHYTDH HHTDY3H-
BOB,

2 B cro0rax mepeHe IupH - PeNEYMEA 36DeH KBAPIA, BTODHE — KAJIMEBHX
NOMeBHX WMATOB, MM; AXEOHT OOHYHO CAXapOBHIHHME.
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TadaiEDa 3
CocTas cpelHeSepHECTHX (03) E MEIROSEpHEOTHX (MS) ameCETOBHX (&0) E aMasoHET-
aNbUETOBHX (aM) ARTHEBHX TDAHATOE IO IAHHEM DA3HHX ABTODOB

1 P
KoumosesTH _‘é 53 g Eg cg ug g; j_% cg IE:; .
a0 BM a0 aM £ aN agd -
Ksapn 32 29 28 35 25 26 30 27 40 22 -
K.n.m. 28 2 20 2R 30 26 25 46 3I 14 -
00ben— [narmoxnas I 38 34 40 29 40 3s 35 23 25 57 -
gue ¥ Tems.cxoia - 0 0 0 0 0 5 0 0 0 -
Crera, canma 1 4 8 9 5 9 3 4 3 4 -
% nnarmornasa | I5-I5 3-9 - 8 7-10 5 6-8 6 2-10 0-5 -
7 2 10 5 5 10 10 - - = = =
5i0g 74,45 74,12 74,23 71,70 71,45 70,52 75,70 73,20 75,38 71,65 72,80
Ti0, 0,06 0,056 0,03 0,06 0,0l ox 0,04 0,0 0,08 - 0,01
Alyo, 13,56 13,71 14,99 15,9 16,8 16,00 13,20 15,23 I2,77 15,44 16,50
Fe,03 0,80 .~ 0,52 0,9 0,32 0,3 I,44 0,05 0,06 0,J4 0,16  0,I4
0 1,08 o072 0,25 1,30 0,44 0,97 1,16 0,86 0,71 0,44 0,46
Beco- Mn0 0,03 0,10 0,056 0,10 0,05 0,18 0,04 00I 0,03 0,06 0,02
Bue ¥ Mz0 0,46 0,05 0,25 0,26 0,05 0,04 0,21 0,27 0,JI 0,09 0,I5
Cal 0,54 0,4 07 0,8 0,7 0,9 0,37 0,22 034 0,2 0,3
Na,0 4,80 3,0 3,40 3,52 5,86 5,20 5,00 4,72 4,59 5,64 5,50
Rzo 4,0I 4,32 3,46 5,00 3,80 3,32 3,80 5,09 4,48 3,83 4,20
Py 0s 0,09 0,08 0,60 0,02 - 0,0I 0,10 =~ 0,0 =~ -
3 0,04 0,I7 059 0,58 03 0,84 0,44 0,28 0,34 0,44 0,24
Ha0 0,37 2,16 0,27 - 0,25 - - - - - -
_nnnmn = - 0,64 - == - - = = = =
N 10 6 3 9 8 2 - - 5 8 =
Li 300 800 800 320 390 560 700 440 290 880 525
RE 600 1400 IS00 II40 750 I240 I200 I220 790 1500  ISIO
Cs 25 30 100 40 35 - - - - - 20
r/r Be 5 = 2 9 8 16 - - I2 6 5,6
Sn 20 90 - 7 15 100 80 225 50 100 -
Lr 200 - - - - - 160 90 80 30 120
Nb 100 - 84 30 50 50 140 0 48 69 143
Ta 10 - 47 25 50 65 30 70 25 59 66
n 5-I0 68 10 20 10 10 13-36 16-I00 3 4 -

I - Magxyxs (I,0 - I',H.Bepda u corp.; 0 - A.A.Curumn, H.E,3azamsosa); 2 - [mEosen (M..‘ite,mproio; 3=
Keorep (E,J.dxepom = corp.); 4,5,6 - Sadafiramse (I - C.M.Beckmm, H.E.3azamkosa; [, - H.E.3azemxosa m 00Tp.);
7,8 - Badaftzaxse (A.A.CorEms, H.E.3anamkosa); 9,10 - Eamumexes (B.H.KosaXemxo H ¢oTp.); II - IETHOENT-aMA30 -
EEr-sxnOuroBuft "anorpamwr™ (A.A.Beyo).



®¥r. 5. TeoEsWpoBaHHAA QuaMorpapus X8paxKTepHHX OGpASNOB I'PAHATOB
JATHEBO-TDAHHTOBOI0 ¥ WEJOUYHO-T'PAHMTOBOrO THIOB

YepHOS ~ KBAPL, (6106 — NOIOBHE WNATH; CIDAH, AMPUWOONH, NEPOKCEHH HE H30-
OpaxeBH. I - CPEeABE36PHACTHH PpAHMT; 2 — MEIKO-CPEZHESEPHHCTHHW IpaHET; 3- CpeA-
HE-MOIKOBOPHACTHMR; 4 — MBIKOBepPHMCTHH. DopMa 36peH NONEBOr'0 MOATA yCIOBHAR,
KBEpLA - GIMBKAR K MCTHHHOR

g
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¢ar. 6. [l1aHE MacCHBOB MENOYHHX I'DAHNTOB



[loTeHOIMANEHO pBIKOMeTaJbHaA
dopmalldd METHEBHX NErMATHTOB

HeoOXomuMOCTh BHIENeHHA AATHEBHX NEIMATHTOB B ocodoe cemeffcTBO
TDAHATHHX OeIMaTETOB ofocHoBaHa B padore C.M.BecrmHa B 0. 5. Mapana( 1973
OTCyTCTBE® T'eHOTHYECKOR CBASE HX C KAKMME OH TO HE OHIO KDYIHHME"CTaH-
DapTHHME" TpaHATORIHHME [UIyTOHAMH NORas3aHo B padorax A.T.Tepememko#t
K.A.Canosckoro, H.H.Tmxommposoft, #.B.Japrneako, B,H.KoBajieHEROH COTPYI-
HEKOB.

HeoOXomMMOCTE pPACCMOTDEHHEA JHTHOBHX NEIMATHTOB OTHSABHO OT TOJBKO
YTO 0X8pAKTEpH30BAHHOR (PopMamME JHTHEBHX TDAHATOB BH3BAHA CJ6IyINEM.

I - MoAA JETHEBHX MerMATHTOB M MACCHBH JHTHEBHX TDAHATOB B OIHEX
yalax He BCTPeYADTCA; 2 — OTHeALHHEe TeJa merMarthToB ( M TeM Jolee,CyM—
MapHEHe O00BeMH XHJ ToJA) COR3MEeDHMH C MACCHBAME JHTHEBHX I'DAHATOB, T.e.
mocMelHEE He MOTYT pacCMaTpHBATHECA B KaYecTBe "MarepumHCKEX".Ileonormde-
ckaft @ TeoperEYecKmit aEamm3 nossoamx B.H.KosazeHro E coTpyxHEKaM X.0Ce-
py, A.U.Tmuacypry, C.M.Beckmay, L.B.Mapary npEfiTE K BHBOXY, 9TO JHTHE-
BHe TPSHMTH H NeIMATHETH ABJAADTCA ONHOTHIHHME O00pa30BaHHAME ,{ODMEDOBAB-
MEMHECA HA pasHHX riaycudax (I,5-2 ® 3-3,5 EM). [IpOMEXyTOYHHM 3BEHOM fAB-
naorcA Top-NETHeBHE NEeIMaTHTH (JeNnEIoaET-aib0AToBHe, mo I'.E.Menexnrhe-
BY) .

J¥TepaTypa O JETHEBHX nersaraTax odmepHa (A.E.lepcman,H.Bapnamos,
B.Kamepos, P.lxanc, K.A.Bracos, A.M.Tunsadypr, H.A.Conomos.!.B.Hemymos,
M.B.Kyssmenxo, I'.E.MenenrseB, A.2.Cocemro, B.E.Padeuxo B.B.T'opmmeHko,
A.H.PoccoBckuit ® np.). [IpmMepn noxe# oOmem3pecTHH. boibuas mx 49acTh
NpEHAIJIOXAT NOKeMOpED, HO BCTpEYaNTCHA Naleo3ofcKHe H Me3030HCKEe IoJA,

[losA NeIMATHTOB TPYNOEPYRTCA B JMHe#HHe 30HH IJIMHOM OT  IEeCATKOB
IO MHOTEX COTEeH RKWIOMeTpoB, WmapEHOR oT 3-5 mo IO-I2 kM. ITH 30HH [OpH-—
ypodYeHH K CTHKGM TOpDCTOB M TpaleHOB, KpafM IIAT)OpM M XeCTHHX TG,
noficaM yIbTpaca3sMToOB H 0A3ATOB, 30HAM CMATHA, Y3HMM Ie0aHTHRIMHAIbHHM
MOIHATHAM. 30HH COIVIACHH C T'e0JOrHYeCKAME CTDYKTYDAaMH DerdoHOB. BHYTpH
30H MOXHO HAMETHTh HEKOTOpDHE Y3MH, GIaronpHATCTEYDUEE HOABIEHED mOoAeH
NeTMaTETOB: NepecedYeHde MOACOB C MONEPEYHHME DA3JIOMAME, [ONEpeYHHE 8H-
THRIEHAIH, (JMeRCypH, EeCTKHe OJOKE, B TOM WHCJE CKDHTHE, MpOABJIeHHHE
KYTOJNOEMIHHME MOPHOCTPYKTYpaME, MecTa OTEOaHHA KDYNHHX ILUIyTOHOB Je#ko-—
TPAHETOB, BHCTyDADIEX TAKXE B K89eCTBE E@CTREX OJIOKOE.

Pasamepn none#t ymrHeBHx nerMaTtHToB - I-I0 x 0,I-3 M. [UmAEa xafro-
H DNTOKOOGpPA3HHX TeJ OerMaTHTOB - OT HEeCROJBKHX JeCATKOB METPOB N0 Nep-
BHX KAJIOMETpOB, UWHMpHEHA — OT HOJe# IO MHOTHMX IOCATKOB M COTEH  MEeTpDOB.
[lo mageHEMD OpOCJAEXHBANMCH HAa NECATKH ¥ COTHN MeTpOB. lloorme Tena mMe—
BT or I50 mo 700-I000 M B momepedYHMKe [pE BepTEKANBHON MomHOCTH S5-50-
150 M (Comomor, I962).

[IpE 3a7eranAyM OEIMATATOB B DerHOHANMBHO-METAMODLH30BAHHHEX  TOMNAX
B DOCIeIHEX 06pa3ynTcd OCNMpHHe 30HH NUapTOPATOB. Hepemxd MHTBHCEBHHO
KOHTAKTOBO-METACOMATHYECKHEe BO3NeHCTBHA, OCOCGHHO XapaKTEepHHEe H MOMHHE
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B IopojaXx MOBHMEHHOK OCHOBHOCTH (OJEMEBECTETH3AIMA, OCANISHEHHS).

JuTEEBHe NerMaTHETH 3aBepEADT I'DAHHTORIHHE CEpHE ( SHANOTHYHO JATHE-
€BHM T'DapETaM, CM, nmneI). opdysuBHHX Z CYOBYARAHHYECKHX NpPEINNECTBEH—
HEKOB He H3BECTHO. B KaxOOM NOJe JATHEBHX NEeIMATETOB OCHYHO BHIENADTCH
GespynHHe NerMaTHTH, COCTABAANIEE No 90% ofbeMa Xi, B NOTEHIHANBHO [y-
HOHOCHLE@, [lepBH® CJIOEEHH DASHOS3€pHECTHME rpannrono}xodmng‘x MeXROOIO -
KOBHME, HHOTNA NCEBIOTrpafdYecKEME, NerMaTHTOBHME OODONAMH, He 06pasyn-
OEME Y6TKYS BHpaxeHHO! 30HAABHOCTH B xEAaX. CoIepxaT MHOTO CIDE, TypMa-
JHH, TpDaHAT, HHOI'NA CepHII H pACCedHH,. JHTHeEYD MEHepaJH3aIED. B coc-
TaBe BTODHX XApAaKTeDHEH DABHOOCDASHHe NeIMaTHTOEHE NMOPOIH, 060COCAADE-
ecA B S8KOHOMEDHO DACHONOXEHHHE 30HH. [[pE 9TOM NOANMEHEpDANBHHE T'DaHE -
TONONOCHHe H NOeBAOrPA)NYOCKNe 30HH, COOTBETCTEyDNEE HOpoEaM Oespyi-
HHX MeIMETHTOB, I'DYNIEDPYDTCA 0O DepmpepEE H B JNeXsYEX GOKAX XHN, & MO-
HO-, NN~ H TPEMEHEpANBHHE 30HH (CJADIH, [OJeBHe WMATH, KBapH, CHOLYMEH,
HHOT'TIA NOANYIHT) ~ B NEBTPAJBHEX X ANEDHHX 9acTAX. BHyTpeHHHe 30HH Me-
cTaME 1apr anofmsH BO BHENHHE, NO3TOMY NOCIONOBATENLHOCTH:  OGe3pyIH
OerMareT - "pyNHHi" mim "BHEMEEe 30HH - BEYTDEHHHE — fANepHHe"MOXHO HH-
TEPOPETHPOBATE KAK BOBpacTHyD. O0wiIHe JHTepaTypHOI'O MaTepEAIs H30aBIf—
eT OT HeOOXOIEMOCTH ONHCHBATE HOPONH ¥ SOHH JETHEBHX NEIMATHTOB X 30—
HQIBRHOCTE BHYTDE momne} B my4YxoB., B 3aBHCHMOCTH OT Hadopa 30H Raxnas
XWIa NOTeHIHMAARHO PYJOHOCHOT'O IerMaTHTa dale BCer'0 MOXeT OHTE OTHeOeHS
K OTHOMY E3 THNOB, OT 4ero 38BHCHT ONOHKA HA Ty WM HHYD MPOMHIVIEHHYD
MEHe parm3amED (cM.ComomoB, 1968; KyssmeEro u mp., I97I).

[oTeHIMATEE0 pEIKOMETANBHAsN
fopmamEs meJOYHHX I'DAHMTOB

llenouHHe I'DAHATH MOTYT BHCTYNATE 3aBepHNAMEME KOMILIEKOAMH IByX
cepuf (B IMKJe): pamHeff, CHeHHTORNHOX ¥ mosgHeR, rpamAToMmHOE. B OfHOM
y3Ze He 3anpemes0 NOCAeNOBATENbHOE MPOSRIeHWe OCeHX cepmit. B IaHHOM
0YepKRe paccMaTpABANTCA WEJOYHHe I'DAHATH IDUHATOMIHHX CepHil.
llenourHe - pEGeRATOBHE, ApBENCOHATOBHE, BI'HPAHOBHE T'DAHATH BHIE-
JAMMCE B OCOOHH# THI m3maBHA. [oOyJaApHA TOYRA SpEHAS O MeTACOMATHIeCKOM
TeHe3Hce BCeX LeX0YHO-aMPEOONOBHX, mHEeJOYHO-IHMPOKCeHOBHX, JeIMmIoMeNaHO-
am0uToBHX rpanEToB (Beyc m mp., I962). Ho panm padoT mOXa3al MHTDYSHB-
HHi xapakTep, 000COGNeHHO® H (oJee MOJOZOe BO3pacTHO® MOJOREHHe mesaod—
HHX TDAHATOB, I/IyOEHEA HOPMHDOBAHMA KOTODHX OIEHHBAGTCA B [-4 KM,I0 OT-
HOWGHEMD K "cTaHnapTHEM" TDaEATHHEM KoMmwIexcam (KosameHro m mp. ,I971;Be-
CKEH ¥ 1Ip., IS7I; lleoHTheB ® Ip., 1972; Tyrapmaos,Kosamesro,I973 m mp.)
B TO %e BpeMd BHABAAWCE MACCHBH NpPEPASJNOMHHX MOOJEBOMIATOBHX METa—
coMaTETOB, QOpMEpYRmEXCA Ha raylmHax 4-5 kM. JX cocTaB H TeoXEMEYecKas
L He 3aNpemMeH0 COBMOMEHMe B eIWHHX NOJIAX Ce3NMTAeBHX  (JepHINOBHX,

MyCKOBHTOBHX) MerMaTHTOB NpenmecTEyomeR alACRATOBOR dopMamms = JmTHE-
BHX NeTMaTHTOB.

2 CpemE MOCHSNHMX — IO CYMECTEY IpeoGNananT TPAaHETHHE Da3HOBANHOCTH,
GnE3REe K H300paxeHHHM Ha ¢ur,5.
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coemEpura MpACIEXANTCA K MEJOYHO-IDAHATOBHM. [IpAMOR OBASH C KOHKDETHH-
ME AKTEBHHMM MHTPY3EAME OHE He OCHapyxuBapT (3anamkosa ® Ip.,I970;0co-
GeHHOCTH. .., [972), XOTA TPYHHO HOPYYHTBCA, 4TO MONOCHHe  OOpA30BAHEA
He BO3HEEADT Ha (pOHTE BHEADEHEA WeJOYHHX TDAHATOB, He OCHAKGHHHX 3pO-
smeft (TmE36ypr, Kapaesa, I974).

lIpepomEMas HWEe XADARTEDECTERA WMENOYHHX I'DAHATOB M  NPEDA3NOMHEX
METACOMATHTOB GASEPyeTOCA HAa padoTax YNOMAHYTHX M MHOTEX IPyIEX HCCIe-
HoBaTeneR H HammX NAHHHX.

IpEMepH MacCCHBOB : MONOYHO-T'DAHNTOBHE NDEPA3NOMHHE
MeTacoMaTETH B CEOEpE m B Enpomeftcrof dactm CCCP (moxemdpmitckme), No-
cesckER "mrox", Axxofiracoxmm MaccNs 3 Kasaxcrame  (xaneHOHCKEe ),
Cesepo— H Kxuo-Kepereracckme, AKKODHHCKEE, ARTHpRYHRTyHCEER , KHramHCKRER,
lpExaBmurarafickee, Boxexraccku#, JdommEcKE#, EaManceNpOREf, Wiicopcrait
» Ummrmse-Tapdararae, WeIOYHO-TDAEETOBHE ODHDASNOMHHE METACOMATHTH [lo-
aspeoro Ypara (repmurckme), Nammandapcxult m XaH-BormmECKEE MacCHBH B
MHP, Impys#cxmii-xoxsmenolf, KynapHCKEE MAcCHBH B Hurepum, HeKOTOpHE
MaccEBH Sadaftwames (Mesosofickme).

Jlna rpynIEpOBKE MACCHBOB MENQYHHX I'DAHHTOB M IPHDASJIOMHHX MeTaco-
MATETOB XADAKTODHH MMHe#HHe 30HH IMHHOR NO MHOTEX NeCATROB KAJIOMETpDOB,
mepaEoft or 0,5-5 mo IO EKM. ITH SOHH DPAYPOYEHH K NOJCEM Taex ¥  MaiHX
EETPYSHBOB pasHoro coCTaBa M BOSpacTa, S0HAM MENOHMTHSAIMM, COpTaM Mu-
HeflHHX rpadeHOB, CTHEAM DA3HOBO3DACTHHX IMHC, T.e. K pasjoMaM  nocTa-
TOYHO T'EyCOROI'0 B3ANOXeHHS H IIETONBHOIO CYmecTBOBAHHA.

BHyTpE JEHe#HHX S0H SAKOHOMEDHOCTH DASMENeHRS MACCHEBOB  WEJOTHHX
IpaEETOBR ESY4eHH CZado. MOXHO OpHEHTEDOBOUHO HAMETHTH Clelynmue yCao—
BEA, GEATONDEATCTEYDNEE HX MOABNGHEN: a) yYACTKE NepeceveHEd DasIOMOB;
6) ysis, rhe DPOECXONAT BEDTAIA WM H3MEHeHHe NPOCTHDPAHA’ IPOCIeXHBA-~
eMHX JEHe#HHX 30H; B) yYacTRH [epecevYeHMs HNE OTHCAHHs JMHEAHHMA 30Ha-
ME KpYIHHX Da3HOBOSPACTHHX ILUIyTOHOB, OCOOEHHO I'DAHETORIOB, Ina JoKalIn-
SANEE NpHEPASNOMHHX METACOMATHTOB CIATONDHATHH, KDOME TOT'O,MEXIIACTOBHE
HAPYNeHRA B KPHABAX CKASNOK. B MONAX Da3BHTAS JDEBHAX I'DAHMTOMNOB Gaa—
TONpHATHH yYaCTRE ¢ IrycrToft ceTsD pASHOHANDARIEHHHX HApyWNeHWA ¥ TDEIMH
OTHeXBHOCTH.

llexousse TpaEAMTH GoXbme# JACTHD 06pasypT Ngitko— H WTOKOOCpa3HHEe Te-
Za (EpyTOrO HNE HAKIOHHOTO 3aJeraHEd) W mororme 3anex: (¢ur.6). JmHa
nafixo- H mTOROOCPASHHX MaccumBOB B maaHe or 50-I00 M mo 5-7 kM, MmHpHHA
or I0-50 M mo I-3 kM. Ha rayOmny Nafikm B OTOKHE OPOCJHOXMBAIHCE IO  He-
CEONEEEX COTeH MeTpoB. llomorme Teja EMeDT pasMepH B miade oT I mo 4-5
KM OpE BePTHEANBHOR MONHEOCTE BO MHOI'O AECATKOB METDOB. BCTDEUEHH ¥ KpY-
NHHe MSCCHBH MeNOYHHX rpaHHTOB - I5-30 KM B nomepeunExe (Momromms, Hu-
repus) . llosmHenpoTeposofickue menodnHe I'paHETH KOMBCKOTO O-Ba o6pasynT
HaméoNee KpyUHHe IIyTOHH pasmepamm I40 x 30, 250 x 80, I00 x 20, 50 x
30 kM ( BRUDYAA mMeAOYHHe IpaHMTO-THeHRCH). BSAEMOOTHONEHHE MACCHBOB  CO
CTDYKTYDAME BMENADNEX NOPOX Pe3KO NMCKODNAHTHO® B CHydae KPyTOro 3ane-
raHms, HO MOXeT OHTh M COTJIACHEM NpH Nepexome B moiorwe dopwu.llpE aTOM
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HHETPY3HBH WEJOYHHX I'DAHETOB HEpeNKo IPOHEKADT NO BepXHed  KOHTARTOBOM
[OBEpPXHOCTH pasfe]a Mexly NPeBHEME IDAHETOANAME ¥ BMONADMEME HX OpO—
InamE., MaccHBH MEAOYHO-TDEHETHHX NPEDASJOMHHY METACOMATHTOR COr'NacHH
CTPYRTypaM BMemaDmEX IOpOX.

Fonee panHEe TDaHMTOMNH: IDAHONMODHTH, IDAHOCHOHNTH, HODMAIBEHE
TPaHETH H AJACKETH OOWYHO OPECYTCTEYDT B paffoHe DAaSEMTHA WENOYHHX I'pa-
HETOB. AJACRUTH, KAK NPaBHEJIO, OPENCTABIEHH MACCHBAME ONHOTO M3 NONTH-
NOB: XpyCTale-NerMaTHTOHOCHHME KIN & ~ATNTO-IPOHS GHOHOCHEMN. C JN'THe BHME
TPaHETAME NOCTOBEPHOTO COBMECTHOTO HAXOXIEHHA He HAGADNANIOCH, HO cCyme-
CTEYDT OPOMEXyTOUHHe 00pa3oBaHMA. TaR, aMa3OHHTOBHE TDAHETH HEKOTODHX
MacCHBOB B 3alafixarbe N0 aKNeCCODHEM MEEEpajaM NpMCIMEADTCS E HeAOYHO—
TDaHATOBOMY TENY. C Ipyrof CTODOHH, HEROTODHe DHGEKHTOBHE I'DAHETH CO—
A6PXAT IMEHBATBIET H NOJENNTHOHET, XOTH IO &KNECCODHO-MEHepDANLHOR cme-
IEpEKe OHM HECOMHEHHO OTHOCATCT K WeAOYHEM TDAENTaM. By IR a H N -
Y9eCKHE® DODTpexmecTBEHHNEKDHN NEJOYHHX I'DAHETOB INpel-
CTABISHH HONAME NAHTELNEDHTOB, KOMBENNTOB, HATDOBHX DHOJHETOB E Xp.Byi-
RAHATH CONEpXAT MeJOYHHe aMiECONN M MEPOKCEeHH. HemocpeNCTBeHHEME mpen-
DeCTBEHHEKAME ABIOTCA KPYTHE NaflkE B NTOKOOODASHNE Tels SARANSHHHX ap-
(BeNCOHMTOBHX, DHOEKATOBHX, I'AaCTHHT'CHTOBHX, STHPHHOBHX, (asiINTOBHX Ipe-
HAT-NOPJHPOB B MEKDOTDAHETOB HECKONBRHX renegam. o0 Mepe  BHEIpEHHA
oopon Bce Coxee H Colee DACRPHCTALAMSOBAHHHX ., [IyUKH NaeX MEXOYHHX Ipe-
HET-TIOPJEPOB BHTATEBANTCA B TeX X6 IHHOMHNX EIM KOABIEBHX 30HAX, B KO-
TOPHX 103%e QODMADYDTCS MACCHBH WENOYHHX T'DAHHTOB. JalikW MEeXOUHHX TIpa-
HAT-DOPEMPOB ¥ MEKDOTDAHATOB, MONHOCTED OT Hoae# mo I0-30 M, mpocxexm-
BaJWMCE H& HECKOJBKO NECATROB KAJIOMETDOB. MaKCHMANEHOE HX CKOILIGHHE OT—
MEJaeTcA TaM, INie PacHOJOEeHH MacCEBH COOCTBEHHO MEJOYHHX I'DAHHTOB.Te-
ECTypa Iaex 9acTo moxocHarad. Berpedapres Naftke, Ile NONeBHE MIATH XBAM
g STEPEH 06pasypr cpepoxmTd (g0 3-8 MM). Bo3le CaMord KOHTARTA BCerma
QEKCHpyeTCs 30HA 3aKkaia BILIOTH N0 (eJB3ETOBHX H CTEKIOBATHX YYACTHOR.

BospacrHad mOCZENOBATENBHOCTE 3€DHACTHX WLEJAOYHHX TDAHETOB B HaH-
Conee pa3BMTHX BapuaHTaX cleypmad: a) cpelHe3epHECTHe (I-2; I-3)2 K
KPYIHOSEPHECTHE (2-3; 3-5) ampAC0NOBHe, CHOTETOBHE I'DaHATH,CAaralmEe
dame KpynHHe MaCCHEH; _g_)_ Menxo-cpenHesepHEcTHe (0,5-1,5; I-I,5)ambmdo-
TOBHE, CHOTHTOBHE, [MDOKCEHOBHE I'DAHHTH, OCpA3yDOEe Yame MENKEEe MACCHBH;
B) Mearo3epuEcTue (0,I-I; 0,I-I,5) ampucoxosse, EPOKCEHOBHE, GHOTHTO-
“Bue TpaHHTH, OCpasynmEe XHIbHHE Tera; I) TOHKO3epHECTHe ( < 0,5) ,mHorma
"caxapOBHNHEHE" AlIMTORMIEHE ambuCONOBHE, OEPOKCEHOBHE , CHOTHTOBHE I'pa-
HETH HECROJBKHX TeHepammi#, odpasymmEe XAIH, HepeIRO YXONANMe H3 MACCH-
BOB - 10% oGnema. OT "a" x "r" amfECoNH MOTYT MeHATHCA OT apdBelNcoHETa

1 JlaikOBHEe NpelmeCTBEHHERE 389ACTYD H3MEHERH MOX BO3NeRCTBAEM COG-
CTBEHHO MEJNOYHHX I'DAHHTOB. /aMeHeHHHe KCeHONETH deXs3HTOB, MERDOT DaHH~-
TOB ¥ TDAHEWT-NOPYHDOB MOTYT BCTPEYATHCS M BHYTDE MHTDYSHBOB  IEJOYHHX
TpPaHBTOB.

2 B ckoOrax mepsde IEPpH - BeJWYEHA 3epeH KBapna, BTOpDHE - RAJNHOBHX
[ONeBHX WMATOE, Mi; &JBCHT OCIMNHO CAX8DORHIHHE.
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IO pEOeRETa, NOABIAETCA ACTPOJEIUIAT; NADOKCEHH — OT BIMPEH-ABTHTA IO
9THpEHA; OHOTATH — OT JeOHIOMeNaga N0 JHTHOHHTA, peXe IMHHBAIBLIUTA.)O-
XeT BO3pacTaTk pONb aXbOETA BIUIOTE N0 NOABASHHEA XMABHHX ¥ MUIMDOBEIHHX
albCETETOB,.

W3 pammampHHX pasHocTe# OTMeTHEM pe3k0 NOopfHMpOBENHHE T'DAHATH C BH-
I6JeHAAME OKDYTJIHX "I'ODOXOBHIHHX" 3epeH kBapna (I-3 MM) - B Taxme [oO-
pOIH B KDYTHX H JeEAUEX KOHTAKTAX HepeIRO HepexomdAT rpasETH "a", "o",
"B". OmHOBpeMeHHO HepeNRO BOSpAcTAeT COIEepEaHHWe TEeMHOIBETHHX.B BHCAYMX
KOHTAKTAX XApAKTepHH NeIMATOMNHHE KBAPU~TOJEBOMIATOBHE, HEDEIKO C Kpy-
OHHMA 3THEDHEAME H DEOGRHTaMH, ofocodieHEms. /Horma oHE comepxar  dumo-
PHT, EDHOJIHMT, rarapuHuT. Ha KOHTaKTe C RapOOHATHHME NODOISMH B MACCH-
Bax mMEeJOYHHX I'PAHATOR 06pA3yDTCA CHOHHTOBHe (alME MOMHOCTED 5-30 M.

BemecTBeHHAA XapaKTEPHCTHRA MEJOYHHX I'DAHHTOB OTpaxeHa B Tadl. 4,
BHemHE) OOMHK - HA dET. 5.

[locnerpaEETHHEe NARKE MEAOYHO-IDSHETOBHX KOMIUI®RCOB 3afHRCHDOBAHH
Ha HEeKOTODHX MACCEBAX. JTO PHOGKHTOBHE I'DAHET-NOPIMpH, TPOPYIHATH,Celb-
BCOepraTH, GOCTOHHTH, SKKEDHTH, E3SpeIRa I'DaHET-NOpPEpH E KBapreBHe MO—
pups Ge3s mMenOYHHX TeMHOIBeTHHX,

llexo9HO-rpaHETOBHEe O0pASOBAHEA, KAK I'OBODHAOCEH, OpPEICTARIEHH HIH
OpAPASAOMHEME HONEeBONNATOBHME METACOMATHTAME, BEDOATHO OTHOCAIEMHCA K
Qamuam TAyOEE 4-5 EM, EJA COOCTBEEEO MENOYHHMY I'DAENTAME, CDeIHe- K Ma-
JAOTNYCEHEHEME (I-4 EM), ROTOpDHE MOXHO HONDASIEHETE H& "NerMaTETOHOCHHE"
(cpemsme rayCmeEH, HanpEMep KoabcrER m-0B) H “ambGHTETOHOCHHE"  (Maiue
rayceHH) . docnenrme, HamOoNee HAC EHTEpeCYDIEe, NOAATCA HA IPYNNH MO
menoYHOCTH: 8) "armamToBHe" pEGOERHT (AapiBeICOHET) - SIEDEHOBHE TDAHETH
C MHpOXAOpOM; 6) "GHOTHTOBHE" AeNmENOMENAHOBHE, NHTHEBO-CADIECTHE Ipa-
HETH C BHCOKO-HHOOM@BHM KONYMCHTOM; B) "JefROKDATOBHE" CyOmeJOYHHE IpE-
HETH ¢ KOAyMOETOM., CR238HHOE HE OTpDAHEYABSET (0Iee MeTAABHOTO HIH HEHO-
TO pacYyJeHeHHA,



CooTas CperHeSepENOTHX (C8) M MENXOBEDENCTHX (M3) WENOYHHX TDEHETOB
¥ TDAENTONONOCHEX OOXGBOMNATOBHY METACOMATHTOB (OM) IO NAHHHM PASHHX SBTODOB

] lll‘llé.

KoummoseaTs 0 -
Keapn 34 - 3 30 35 35 30 31 - 28 -
K.o.m. 22 - 49 57 48 v 69 28 - 43 -

T Izarzoxzas I 39 - Iz 2 10 16 - 3I - 15 -
Odsen— liax. aufmdox - - 2 7 2 2 )3 0,5 =~ I,I -
mme § llex, mEpoRceR - - + - - - 0,3 - - - -
Cammg 3 - - 2 2 0,5 + 4 - - -
% nAATHORXESE 4 - - - 4 5 - 6-I6 - 7-12 -
n 5 - 2 2 12 10 2 10 - = =
§i0, 74,38 75,58 74,16 75,94 74,08 74,36 75,59 74,09 72,96 7I,52 73,30
Ti0g 0,06 0,16 0,09 0,08 0,II 0,07 0,12 0,04 0,3 0,248 0,II
AL, 13,78 1I,83 I3,3I I2,92 13,06 12,62 II,70 13,45 12,91 II,57 12,33
Fe,04 1,34 1,82 I,24 I,0I 1,59 I,I3 1I,2I 1I,32 0,69 2,64 2,58
I 0 0,20 I,4 I, I,52 0,72 1,77 1I,2I 0,8 2,10 2,73 1,28
Beco- MmO 0,14 0,09 0,04 0,04 0,04 0,06 0,08 0,07 0,04 0,05 0,02
me §  M20 0,18 0,18 0,48 0,I3 0,33 0,27 0,7 0,12 0,14 0,20 0,26
Cal 0,31 0,37 0,58 0,25 0,67 0,48 0,64 0,30 0,5 0,95 0,46
NagD 5,98 4,41 3,99 3,89 4,61 4,29 4,64 4,53 4,95 3,98 4,55
g0 3,6I 4,12 4,61 4,04 4,14 4,23 4,II 4,35 3,58 5,26 4,20
Py 05 0,03 0,03 0,05 0,02 - 0,0I 0,04 0,09 0,02 - 0,05
ﬁ" 0,06 0,05 0,16 0,I6 0,48 - 0,08 0,16 0,32 0,50 0,54
Hq0 0,20 - s - 0,46 0,21 -~ 0,17 - 0,12 0,86
. 1.1 0,36 - - - - 0,38 - 0,62 - 0,18 -~
n 10 3 2 [ 10 2 9 10 ] 4 -
Lt - - I30 105 I55 95 100 900 18 270 170
[} Rb - - 325 I75 540 285 I65 IS00 400 I700 820
r/r Cs - - 3 2 - 4 6 - - 3,5 =
Be - - 9 3 19 10 3 7 9 12 18
Sn - - 14 7 - 9 9 40 - I50 -
Zr - - 2200 400 1000 IIOO 500 600 1630 840 5300
NB 290 - I00 31 200 32 60 400 260 290  I0OO
Ta 20 - 8 3 7 2 4 40 16 24 80
n - - 24 610 I-2 1I-3 - I - -

I - Cesepeuft (I,0 - P.J.Tepprums, D,F.Mapsm; 0 - M,B.Ryssuesxo); 2 - Axxoftrao (B.H,Sups=os);
3 - Eamanoenp (C.M.Becxmu, B.H.lapmm, A.H.IsomTies); 4 -~ Hitoop (I - A.H.leomrsen; O,H - 3.A.Ce—
sepos, JL.A.MuEees); 5 - Boxsmoe dome (I - C.M.Beoxmn, B.H.JMapmm, A.H.Jeomrsen; Il - JI.A.Mwmeen);
6 - Axmaftray (pasawe aprops); 7 - Kepererao (I - C.M.Becxmm; I - B.H.Bupsmos; Il - A.A.TmHsees,
C.M,Becx:n) ; 8 — Cxdmpexmft (I, - C.0.Tasperosa, B,I.Xpoxws; I - B,C.Kyxpas)
Hasaposa) ; 10 - 3adafixamscxml (H.E.Saxamxosa, J.A.MuEees, H.B.Koymos); II - mexousoR rpamwr (I -
P.Jpam) x puCexwr-amnémromuft amorpasmr (0 - A.A,Beyc).

9 - Gamoprrorui(A.C.



yacrts I

IPUMEPH CTPYKTVYP

B MATMATHYECKUX QOPMALKA,
KOHTPOIMPYWOWUUX PEIKOMETAIBHHE

30HH B LEHTPAIBHO-ASBHATCKOM LIO0ORACE

A. MAIEO30ACKAA CHKIAILYA
KAS3

TAA
CUCTEMA TAHEB-LAHA H AXC

TAHA

K.J.BonoukoBEY

CTPYKTYPA
W PASBUTHE TAHB-IIAHA

TerTcHEYeCKOe pafioHRpoBanme TAHB-IEHA, OCHOBAHHOE HA BHI[eJcHER
30H ¢ pa3jMYHEM BOSDACTOM  CRIAMIATOCTE , HadYanochk ¢ 30-X ToIOB 3TO-
ro cromeres (A.E.Pepcmar, A.l.Apxanrexncru#t, H.C.Marcxmft, B.A.Huxronses,
I.B.Hoymermn, A.B.le#ize, B.U.[lonos). CoBpemeHHOe OpeiCcTABIEHH® O CTPO—
eHEE DOU'HOHA CHOXHIOCE B 50-60-Xx ronax. Hamboree MONHHMM B 3TO  BpEMA
CBOIKAME 0 TeKTOHEKe TAHb-IlaHA ABANHCE DacoOTH H.M.CunnmEra( I1948-1960),
1. JI. Barorpanosa, B.H.Orsesa m mp.(I958), I.Il.Pessoro (I959),M.M.Kyxre-
RoBa (I964, 1968), K.I.Padaema (I1964), B.I.lapsroBua & np. (I1965).

K 4mcxy ONyCAEKOBEHEHX B IOCAENHEE BpeMd TERTOHNYECKEX CXeM, CHH—
TOIUPYDMEX OTPOMHHI HAKOMAEHHHH K HACTOAUWEMY BPEMeHE (paxTEYecKE} MaTe-
pmax, crexyer orHecTH cxemy B.T.Tapskosua, A.K.Eyxapwsa ¥ Ip.(Tom XX,
Teonormdeckoe crpoenme CCCP, 1972), B.d.Kuaypa ® np.(rom XXV, Teons
orpoerme CCCP, 1972), a rarxe cxems [.[l.Pessoro (I968,1973).A.E./lonxn-
goBa (I97I), B.B.Kmceanesa, B.I.Hopomesa (I1972). JlaHHHE CXeMH OTpaEapT
"PEKCHCTCROE" HAaNpaBleHAe B I'eOJOTHE H NOCTPOEHH B OCHOBRHOM [0 NpRHLENY
BHIEJNEeHES DASHOBOSPACTHHX CKAANYATHX 30H, I'DAHAIH KOTOPHX  OCT&BANKCEH
HeXSMEeEEHME C MOMGHTA HX SanoxeHus. HEoe "MoOWmEcTCROE" Har paBJeHAE
OTpaxapT CXeM:.npemsoxessHe I'.C,lopmEsxoeuM (I1973),B.C.Bypruasom( 1973),
C.C.Hyxpmem (mm) (I972) = IOPyTEMH, COTMIACHO KOTODHM CTPYKTYpa TAHb-lla-
HA OpemcTaBideT codofi MepeMemeHHHe Ha MHOTHE NECATRE X COTHH KAJOMeT-
pOB OTLeNBbHHE YemyH, CIOXeHHHe OTAOXEHNAMH HS DASANUHEX  (OPMAIHMOHHHX
30H. SHAUMTENHHH® DASHOIIACHA HAMETEAECE B NOCJENHEe I'OIH B B BOOpOCE
o npdpone (yHmAMOETA I'eOCHEKNNHANBHHX CHCTeM TaAEb-laHd.  TpamAIEOHHHM
NpeNCTABAGHEAM O "KOHTNHEHTANLHOM" OCHOBAHNN NANE0SOACKEX I€OCHHRIMHA-
nef#t (Kucemen, Kopoxes, I[972; T'apbkoBem ® np., 1968)npoTEBONOCTABIADTCA
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B3IIATH CTOPOHHHKOB "OKeaHMYECKOro" (yHIaMeHTa Naleo30HI Taup-lllang"
(liymem (ma) , 1972; Makapwdes, Kypesrom, I971).

[lpg3HaBas CIpaBelIMBOCTH NpENCTARIEHME pANa I'eONOTOB O HAIMYME [0-
KPOBHHX CTDYKTYD B DErHOHE, MH,TeM He MeHee, CUATAeM, 9TO BHIEJEeHHHE
panee CTPYKTYpHO~JODMAIMOHHNE 30HH DeaNbHO CYWEeCTBYHT B CBOMX NEDBOHA-
YalbHHX KOHTypax, 3aKOHOMEDHO CMEeHADT Ipyr Ipyra B IPOCTPSHCTEE X JIHIE
MEHAT CBOM I'DAHMIH 32 CYeT TOPM30OHTAJBHHX [€pPeEpHTHA( IO IepBOTo IecH-
TRA RAJIOMETDOB), BOSHEKAWWAX B IIpONECr? pPA3BATHAA I'OOCHHRIMHANLHONE CHC-
TeMH,O0COCEHHO BIONE MHO- H SBIeOCHHRIMHAALHHX ofaacTeft. CorJiacHO HammM
npencraplennnM, fysnamenT naneo3oun Taub-llaHA OTHOCHTCA K KOHTEHEHTANB-
HOMy THIY, 3a8 HCKIDYeHHeM HeCONbMmOrO YMCJA 3BIeOCEHRIMHANBHHX # DEOTO-
HONOCHHX 30H, OCHOBAHH® KOTODHX IpENCTABNEHO KOpOR OKeaHWIeCKOTO THIA.
B OCHOBy TEeRTOHEYECKOTO paltOHHDOBAHEA HAMHE IIOJIOXEH NPEHIMI BHIEJIEHHA pa-
SMMYHHX TEKTOHOTHIOB H "pe3yALTHPYDMEX" CTDYKTYD (CM.CTP,I6 ) Kar Ham-
Golee OpHEMIEMHM NpH META/UIOTeHHYECKOM aHaxm3e. [NA HeHTpaibHO#l dYacTH
{xHoro Tanp-li2Hs B paCoTe HCIONB30BAHA NpelloxeHHas panee cxema K.J.Bo-
nouroBEda (I97I, 1973). Jna paftoHOB KHSHAKYM B BOCTOUHOK uacTH  TaHb-
llenst mpe aHai®3e DASBHTHA CTPYKTYD ODHHEMAIHNCEH KOHTYDH CTPYRTYpHO—Jop—
MaIMOHHEX 30H, H3BecTHHe E3 pador B,I.TapekoBna, A.K.Byxapmea 2 Ip.
(1968),B. 4. Kaaypa( eon.CCCP, T.XXY, 1972), I.C.lopmaaxopa (I973);A.E.
lloxwroBa (I97I) E yTOUHEHHHE HEMA OpPH NOJEBHX HCCHeIOBAHMAX. [IpH ycTa-
HOBJIGHEW NDOCTPAHCTBEHHHX COOTHONMEHMH DasNMIHHX THIOB CTPYKTYD C MeTa&k
JIOTeHMYECKIME 30HAME CJeNyeT MMeTh B BALY BO3MOXHOE OTKIOHEHHE 9THX
TpaHEI 3a CYeT I'OPE3OHTANBHHX IepeMeleHHi.

Tap~lianes - "acTh nazeosoftickrot Kasaxcko-TAHBNAHBCKOR SHHKPATORHOM
CHCTEMH — pacrnojaraeTcd BHOJEL CeBepHO# rpammiu TapmMcKoro MaccEBa, Ha
sanage TAHB-[AHB COWIEHAETCA CO CTPYKTypaMmu Ypala, HA BOCTOKe NpONON-—
xaercA B [XyHrapo-bajxallCKyp, a Ba ceBepe — B KasaxCTaHCKYD CRIANYATYD
CHCTEMY .

B nnase Tanb-llaHk: mpefncTaBAAeT COGOK pAN EECTKEX OIOKOB( CpeIMHHHX
MacCUBOB) , (JIOX6HHHX ZONAJ6 03 0MCKMMY (KapPebCKO( 7)— GaftkalbCREME) CRISN-
YaTHME KOMIUIEKCAMH, NEDEKPHTHX MAJOMOMHHM OCAIN0YHO-BYJIKEHOT®HHHM Iaje—
030HCKEM YEXJIOM M Da3leJeHHHX Y3KAMH 30HAME [aNe030HCKEX TI'€0CHHRINHA—
neft (radn. I, gur. I). TpamuunoHHo zenekue TaHb-lang Ha TPH OCHOBHHX
CTPYKTYPHHX OZMBMOH — CeBepHui, CpezWHENH ¥ DxHu#t Taeb-lans.

Cepepuuit TaAup-liaHe npemcTaBAgeT coloff HANENOHCKYD CRAAMYATYD CHO—
TeMy, HaualbHHY 9Tal NaA6030#CKOT0 I'eOCHHKIMHAIBHOIO DASBETHA KOTODOH
NPEXOMUTCA HA HEXHEE KeMOpHE, 2 3aRIDUATENBHHE 5TAN OPOTEHHOTO SIATEe0—
CHHRIMHANBHOTO mpomecca-— Ha cpenmsmft (?) - BepXHm#t ODHOBMK ¥ HERHER cH—
Iyp. B cpenHemM-BepXHeM ODaneo30e aTa CHCTEMa ECOHTANa AefTepoOpOreHHOe
pasBETEEe, BO3SMOXHO OOX BJIHSHHEeM DACHONOXReHHOX pamoM (kHO-TAHRNaHBCKONR
[1aNe080HOK0M I'eOCHEKIHHAMM.

grnft TAnb-[aHb — TPepPIMHCKAA IeOCHHK/IMHANBHAA CHCTEMA,[epBEHEe pH-
SHARA T'e0CHHKIHHAIBHOI'O DA3BUTHA KOTOPOff yCTAHEBIMBADTCA B KeMOpmua.Ma-
KCEMyM TeOCHHKIMHAJBHOTO [PONECcCa NPAXONATCA HA HEEHER CEIyp.OporeHHOe

41



ExanTiewA pONaiTe

Epsencl mosEy o dalmmome fymmmsrvos 31
T

E— — "= vf“!
= mu_ | L | jlme
=il i=—nn—1
EE=I—
=i B .BEL &l =B —
¥ Mv B — =

. i |
mmpﬂummm,

| 20 s
M. ‘ ch%&z 20

e s
——————>————
v ﬂm
7 g -
Lt
- S ———
< P e
% )
- 8 e — m
| s '
a s = g
<
5 z ]

s | es HB b N_ |

[xTs]eh

=

m i

o MRRAR TRIACRTPOCOTSRROTE. FOMIREROD.

I



Tssxena (

wamrEs ] DyIREREVECINE fioke
npored nporel E j
i P 2 S
[ r— ik weoTs oaTTRRGmA,
i i ! 4
! a2 a4 36 [WI “ L] i : ]
T TTT e | TT ‘ T T A =
wazacan LTI {—U-Al—‘J-J-—- WaEAGEH_NOfD 1] 0.3
maaan woponan | uﬂ.:lmﬂnm | c, [rrp—
8= 1.0 3.8 | noxnoce
fumodTsaA i IXAHOTHAS ..
Smoumuas { ngeseronan) ol - A ]
LO- L8 = (1 =
0.6 B L6 1.6 Gy 5, e ey
prem— eaiEs-| T T =+ pocRETHO-
., | L H_LU Lo Gt [Tr———
( comswroman) 0.1-0.4) 1 -;;”_ e it
0.1 03 b v
A pOCHATIO~ ! v 02
Rk nopimprronas EpaMITIoTo—
i i nop uposan EApCCHRTIe-
= roppE-
I I by o8 THppETRHC-#E joATRAS .
b 1]
b T
L" 20
[T
xpeiatsero- apdonaTnan
camamr-
oy 25 - ad
0.5 - L5 ! e
2.0 - 6.0 5.0 r PR
TeppRTRIC
- i i Halgduaondl F—_—" 2.0- 4.0
- ‘1g |w-came- | 2.08.0 |
‘TeppaTeNnO- syamasoreanas | I ok
| %5 15, 3.0-5.0 :
0.8 il -
e r-i—uml:—l 2.5 Lo S tn] 0.5-1.6 0.5
o
D! gopdwponan
7 ? 7 2.0 2.0
) 0206 J_
¢
o Toppuresmas
[ T — (orammsan) l
werssompaTonul {ynmuest | ‘ 6yl 7 7 | |
‘TpdonaTO- ﬁ—
= : 20
{msmposan) —
L2 &
— =
‘yosozmo P& noxewOpacE (ywuent ne E3BeCTN




KANE 1DHCKAR CKNALYATAR CMCTEMA r e P UK HC K AR C X & A A Y ATAR C K CTEMA
CHON nperadu H .
%gi u;g;umo 'i,g BEYTDOHERS :’ﬁ:.qughi g:u HE
Ro 1 [2] @ a]6] 6 [7] & | 9
Toxs o, 33 . 10, o7t noA- 01t ; Bl .
i‘g’gﬁ npoTHG TozHATHe mpors | TOMEE! nporeg liﬂ" TPOTHON nporus Iiﬁjlﬂ-;! |m§lﬁigg' ln?ﬁ_’mp_"'!u nporug mew nozumTHE [_“ 92T npor. [moguarus RO0%: FRG
533 [ —r— I} | [E] [} [ | 6 | [ 1 : | A L= [ [ 20 | 21
23reo MHOT'EO 33T00 Kpaes.
IR | 20T SETE-| MMOT . e30f WROOHS O AETH-| MNOTEOONEE- MHOTGOCHE- | MHO-
o | | == HE ot e | REhamLLSe=] L ==
Eams HRXB a
22 30 31 gﬂz e '48
E gi nporss [pugr” nporKGK I’;ﬂﬁ“‘.ﬂ:ﬁi nozusTes  |"prgr" & |8 EHH
& 48 | 50 23 2% 25 | 26 [ 2r | 28 | 25 | 1 | 52 [53A[ss]s6] 57 | 58 | 53 |60 |61 |32]33]34]35] 36| 37 |38]39] 40 [ [42]43 |44 [45] 45 | 47 |e2]
7 T & & % - 0 -’S*J"L = = -. - = D .-.
| o 4 e | Jo . . E o © o0 ols
Lomg © o.[e = __® 5 s o © s P 0 o o o 6 o 4 ,
cal « [o o_d sl 0 E o_o 7 r
Gy L] ) /
ca) [/
| & 4 A
= i /
o | - —
- e /
| B ol
o v
o
De y,
- ‘|
m | Dt
i s 7
o| |4 R
£ 5wl
=l i a/fy= 4
e ol [ = .* F o © C '1 !1 5 6 o 6 & © ©6 © 7 ) Tl
': . . = vt T e o]0 ]c o_o 9 o o O o o //A LLLLLI_L 3
w :" y LLL 7 Lol GO =L
ha| § o
o 6.- / /
e "]
: q g
alfe & i TRl O v o | A . 3
v, 0] . . . I . L3 LJ Ll ¥ . L o o ]
v [(O——3—v—8) 2 9 2 3 9 p & o 3 & & o Po o o _d
". (S| |
| [ === [
",
RIL L L L] It L LT EC L ELC-CL L} Ly T =
- =] LT :
o A A e s A e e el S . ¥ x X

= — s TR | W R - v/ /. [/




onr.I. [eHepanu3oBaHHAA CXeMa pa3MeuleHMA 0CANO4YHO-BYIKAHOreHHHX dopmanuii TaHb-llana

I - HumHAd rpaHMOa HOMIUIEKCA [EOCHHKJIMHaNIBHHX Qopmanuil; < - HERHAA CpaHua KOMILIEKCA OpOreHHHX
SNUIeOCHHENMHANBHHX (QopMmaruii; 3 — HUXKHAA CpaHula KoMmoierca He#irepooporeHHHX Qopmanuit; 4 -mojacca KOH-
THHEH laNbHad; 5 - Mojacca MOpCKad; 6 - MeOCHEKJIMHANBHHI TeppureHO-KAapJOHATHO-BYJARAHOIGHHHH (KHUCJIOTO
H CpeIHero COCTaBa) KOMILIEKC; 7 = TeOaHTHKJAMHANBHHE TeppUreHHO-KapGOHATHO-BYAKAHOTEHHHE (KHECIOrO H
CpenHero cocraBa) KOMIIEKC; 8 - KOMIIeKC Qopmairi CpeIMHHHX MACCHMBOB; 9 - IeOCHHKJAMHANBHHE  KOMIUIEKC
OCHOBHHX BYJKaHOI€HHHX NODOJ B TOM duciae opmoaurd; I0 - KOMIIEKC MeTamMOpPEUECKHX NODON apxXed -HEXHEro
pporeposod; II - ocamouENe QopMalMk HeW3BeCTHH., HasBaHua cTpYRTyp. leliTepooporeHENe CTPYKTYDH Kaaemo-
Hup, OpamGu:I - Boomckuit, 2 - MamcmHCKE#, 3 - Toncrufi, 4 - Axcyfickuf#f, 5 - Kereruscruff, 6 -Apanbckui,
7 - Ixymroasceuif, 8 - CoHrkyabcruff, 9 - Tepcreiickufi. OporeHHHe IMMTeOCHHKJIMHANbHHE CTPYKTYDH KajemOHUN
Opormdu: IO - Kapara@ruscrui, II - KapadarruHcruft, I2 - JlomoHckm#t, I3 - Mopropckruit, 14 -= DBepryTckuit.
OporeHHHe 3NMIeOCHMHENMHANBHHE CTPYRTYpH repmuBun. Oporudu: IS5 - Hapuwnrayckuii, I6 - Hypamumckuit, [7-Cy-
pMerascku#t, I7a - BocrouHo-PepraEckufi, I8 - Hormaanpcruii, 20 - Ummo-T'uccapckuft, 21 - mo-Tanxukckui,
19 - Kyasnxykray-Anafickoe nommArtue, '6OCMERIMHANBHHE CTDYKTYDH EaNe)oHHN: 22 - MyoHERymcRui MaccHB,
23 - Hccurryanckuff maccus, 24 - KapadanTu-BypxaHcRas 9BrEeOCHHENEHAaNh, 25 - Makdaibckad 9BreOaHTHKIN-
Haub, 26 - Cysmcapckasd MUOreoCHHENMHANb, 27 - Kaparay-Tanaccrad MHOI'@OCHEHEIMHANL, <8 - JlXeTHMTaycKas
MEOeOCHHKAMHAND, 29 - CapuixascRas MEOIeOaHTMEAMHANb, [EOCHHRIMHANbHHE CTPYKTYDH repmuEun: 30 - Kapa-
ray-HapuHckuit MmaccuB, 31 - ByraHTav-@epraEckufft MaccuB, 32 - mHO-PepraECKasd ®BreOaHTHRIMHANE, 33-lxaH-
CORMDCRasd 9BlreOCHHRAIHEANb, 34 - KapakopyMcKad 3BreOaHTHEAMHANL, 35 = ATCAmMHCEAA SBre0aHTRRIMHANL,Mp-
oreocHHENHHan®: 36 - Hyparay-Maruaficrad, 37 - BayGamaruHcrad, MEoreoanTeRxmHamm: 38 - KyasIxykrayckas
39 - 3upadyzarckad, 40 - TyprecraHcrad, 4I - Jllapayrckad, 42 - dccuEckad, 43 - MHMARYEeRCRad; MHEOCEOCHH-
rxvHanu: 44 - Axcaiicrad, 45 - Horkmaanscrad, 46 - 3epasmaso-T'mccapckas;47 - I'ccapcEad MEOTeOaHTHRIM -
Hanb, 48 - DBajficyHCKu#l MaccuB, CTDYKTYpH CpeJMHHHX MacCHBOB: 49 - Arasaracckmfi mporud, 50 -YoHRemuHC -
Reft "pmpr®; [Opormdu: 5I - JxamannaBaHckmfi, 52 - KaBakcku#t, 53 - Haparay-Uarramsckuff, 54 - Cymcapckuil;
nomEATEA: 55 - Kaccamckoe, 56 - Ickemcroe; 57 - Kypamumckuft mporud, 58 - depranckoe momuartue, 59— Ky-
3HIRyMcKOe nojgmAtue, 60 - Byravrayckuft "pupr", 61 - Tammusckmit "pumpr", 62 - MedeTAWHCRad 30HA.



3MATeOCHHRAMHANEHO® DA3BUTHE OXBATHBAET Bech BepXHmA naneosof.

Cpemmunuft TARb-llaHe mpencTamisieT COCOH KpaeByD YacTh KaJeHROHCKON
crIamIaToft CHOTEeMH, 3aXBAYEHHYD I'€DLUMHCKAM I'€OCHHKIMHAJBHHM [DOLIECCOM.
Crenyer pasmmdaThk YaTraNo-lapHHCKYD ( Kaparay-HapHHCKYD) # KypamMAHCKYD
(®eprano-Kypammuckyp) 30HH CpemmiHoro Tamb-llana. lleppad  mpencTaBigeT
codoft fparMeHET RaJAeNOHHN, NEPEeKPHTHA TepUEHCREME CPABHETEJNBHO CIIOKOMHO
3aleTaDMEME T'eOCHERIMHAALHEME GopManzsaME ( KpaeBo/l MACCHEB TepIMHEI) ;BTO—
pad - 00A8CTh KApembCcRo (7) - OaltkanbCcKOR CRAATYATOCTN, MEPEKPHTAA Ma-
JIOMOIUHHM YOXJAOM HEXHe- H cpelHenaneo3oiickux gopmammii. 3Ta 30Ha Hrpana
pONE CPeIEHHOTO MAcOMBa RAK B KAJeIOHCKOM, Tak i I'éDIMHCKOM 3Tamax pa-
spatia Tas-lland.

TpaHATA MeXIY KANENOHCKEMH ¥ I'eplMHCKIME COO DY RKeHEAMA IPOXOIMT,
R8R 5T0 NOKA3AHO HA TEKTOHMYecKoi rapre B.l.Kuayfa, B.M.CmemimzalI964),
no BaxHefime#t cTpyKTypHo# nuHEE TaARb-lBHA (Ha 3amane), nazee B paitoHe
n.HapHHE OHa CBOpDEYEBAET OT 3TOf JHMHEM HA DT0-BOCTOK M NDOJONXS8TCA IO
ArdamI-/HETEY6KCKOTO pas3joMa, BRIDYAA B 00JacTh RANENOHHIN  TeppUTOpHD
xpedTa Capumeas. OCmE# cyCumpoOTHHE CTPYKRTYpHu#t nnan Taue-llana B odrac-
TH epraHCcKOrO XpedTa HApymAeTCA TAr HasubaeMol "deprasckoi curmommoi”
(I.U.MymreroBa) . Umer [.[.MymkeToBa O IOPH30HTANLHOM CMEMEHHE XpeCTOB
BrocxencTBEM pasmensmd B.C.EypTar m mp.(I964), BumenAd B mecTe "cur-
MOEIH" Tanacco-depraHckmit ciopmr. [IpEBompMHe Hamy B padoTe NaleOTEeKTOHW-
7eCKEe CX6MH CBEIETEJLCTBYDT B NOMB3y TAKOIO CIOBMI'A, HHHE OTDHIAEMOTO
MHOTEMM WccaemoBaTexsmu (B.U.Kuayd, A.E.JoBxuros # npyrue).llapateasHo
9TOMYy CIBATY HaAMH HaMedaeTCHA MeHee MOWHHY CIBHAT, paclOJOXeHHH# BOCTO4-
Hee,B MecTe K3rmda TpaHilH KaJeNOHAN ¢ TepIMAAIAME ( paitoH moc.lapHH ).
droT mpodaeMaTHYHH} CIBAT,M0 HANEMy MHEHHMD,COBNEI86T C BHIENAEMHM  Ha
ROCMWYECKAX CHMMKAX HapuHCkuM JuHeameHTOM (MakapoB u mp., 1974). HHue
SHAYUMTONBHHe TODA3OHTAJBHHE CMeleHHs QUKCADYDTCA B LEHTpaJbHOR  dacTH
repmaHCcKoff 00JacTH, TJIGBHHM 00pasoM, B 3BTeOCHHIUMHANBHHX 30Hax (Cad-
momeB, YcMaroB, I971; Eyprmam, I968, I973; [lopmaaxos, 1973).Mu,omHaro,
He CKJIOHHH DPATABATHL 3THM CMelleHHEAM OOJBMOrC 3HAYEHHA, CYuTad, YTO OHA
OCYWECTBAADTCA HA HEOOJbIMe pAcCTOAHMA, NOCTATad MaKCAMYM NepDBHX NecH-
TKOB KHJOMETDOB. [IpE BTOM T'DEHHEIN CTpPYKTYpPHO-PODMALMOHHHX 30H MOTYT
cMemaThCHA, A CaME 30HH "HamoA3aTs" Npyr Ha JApyra WIH NOJOIBATATHCA ON-
Ha OOX IpyIyD.

B mpemenax raxmoit ®3 CRIANYATHX CHCTEM (KaNemOHCKOK, TepIMHCKOH)
BHIGJADTCA 9JEMEHTADHHEe CTPYKTYDHHE eIMHANH: I80CHHKIMHAILHHE IDOrHuCH,
reOaHTERIRHANTEHHE NONHATHA, CpeIHEHHHE (KpaeBHe) MACCHBH M Ip,

B nmpenenax RaneNOHCKOY CKIIYATOX CHCTEMH IO DeXEMy Das3BATHA pas—
JE9aDpTCA IBe KPYNHHEe 30HH — MyOHEyM-lccHrkyJabckada # Huprmacko-Tepckeit—
ckad. [lepsaf mpelcTamRiesa OTHOCHTENBLHO ROHCOMMIMPOBAHHHM EECTHUM Mac—
CHBOM, BTOpad— IIATEJLHO paSBHBNE#CA MOCHABHON CTDYKTYpOZ.

B mpelenaX repoMHCKOM CRIANYATOR CHCTeMH BHISAANTCA YeTHpe Momod-—
HHX 30HH: cTalEnbHHE — Byranray-deprancras, Ballcyrcraa m Kaparay-Hapu-
HOKaA, & Tarxe MOCHAbHAas Anaft-Kormaaiabcrad 30HA. B MeTaLIOTeHHYECKOM
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OTHONEHUY CAMHM{ NEeDCIHeKTHBHHME H& DeIKOMEeTalbHOe OpyNeHeHHe MABJIADTCHA
Haudosee MOCHIBHHE 30HH,

OnpenelleHHas 3aKOHOMEDHOCTE YCTAHABAMBAETCA B pa3MeleHHH 9B- H
MEOT6 OCHHKIMHANBHHX B0H, a8 Tarke pAGTOMOLOCHHX TPOT'OB. IBI'eOCHHKIMHAIK
pacrozarabTcA MeXIy MAOI'eOCHHKIMHANLHHMA 30HAME ¥ CTACHIBHHME ( KpaeBH—
ME) MacCHEaME. PmfironmomoGHHe Tporm pacceianT cpemmEHHe (KpaeBHE)MacCH-
B (CMe(HIr.2,4). [Ipm 5TOM 3BTeOCHHKIMHAILHHE S0HH CMEeMAalnTCH BO BpeMeHHR
B OEKHOM HanpapjeHu#. Tax, pacuBeT 2BIeOCHHKIMHANLHOTO DEXEMS KaJelOHHI
Cepepuoro Tarb-llaHa NpUXONETCA Ha HERGMHE KeMOpHi, & B T'epUEHCKOA CHC-
Teme KkHOTO TAHB-llBHA THUONYHO SBreCCHHKIMHANBHHE fopMamml (QHKCHDYOTCH
JEIB C HEXHEIO CHIyDA (OM,Ta0l, ) BIOME 5BreOCHHKIMHANLHHX 30H IPOTATHBA-
DTCA CONPAXeHHHE C HEME MeTamoppudeckue mosca), (9acTo IMIaykopaHOBHE )
(Bakupos, JlloGpemoB, I972). Ha COBpeMeHHOM cpese 3BI'eOCHHRIRHANLHHE 30—
HH CHJBHO COKpAIEHH [0 IMpMHE 38 CYeT I'OpPH30HTANLHOTO CEATHA,00yCAOBH-
BUET'O CKIANYaTOCThL OCAN0YHO-EY/KAHOT'EHHHX TOMmM. B cBA3H C NONOGHEM
CEaTéeM NepBOHAYaJbHHE TEKTOHHYECKNE TPaHMIH CTPYKTYDPHO-HOMAIMOHHEY 30H
OKA3dIUCE COMMEEHHHMU. [laHHOE® OGCTOATENBCTBO CHAEIyeT YYATHBATE npn
aHaJm3e COOTHOMeHW MarMaTHsMa, MEeTa/UIOTeHHM X CTPYKTYDPH. AMIVIATYIH T~
PE30HTANBHHX CMeleHuif, OTMe4YaeMHX MO BCeMy NPOCTHPAHMK 3BTEOCHHKIMHA-
JHHHX 30H He OPEBHIANT NEepPBHX NECATKOB KHAoMeTpoB. 06 5TOM B YaCTHOCTH
CBETETE/NBCTBYRT: I - KOHPUTypaIma »BIreOCHHKIMHAIBHHX 30H,IpOTATHBANME-
XCA Ha COTHHE KHJIOMETPOB M OCJalalmEX MNPAMOJMHERHHMHM, 38 DEOKMM MCKID-
9eHEEeM, KOHTYpaM®, CBEIETENECTBYDIMMA 06 OTCYTCTEHH NOJOTHX KpYIHHX Ie-
DEKpHTHI; 2 — ABJeHHe yHACJeIOBAHHOCTH BYJIKSHAYECKON AKTMBHOCTH BIOIb
9BreOCHHIIMHANBHHX 30H KAK B TEOCHHRIMHANBHOM, TAK W B ODOTEHHOM 3Ta-
Oax; OpE 3TOM B 3THX CTPYKTypaX OTMe4aeTCA NOBHMEHHAd BYJIKAHAYeCKad Ie-
ATEJBHOCTE, NpUYEM COCTaB BYJKAHHTOB 3Iech 0oJiee OCHOBHO#, 98M B HHHX
MecTax (cM. TaGl.).bollee KpyNHHE IOPM3OHTANbHHE CMENEeHHA yCTaHABIIBAD-
TCA BIOMB Tamocco—-LepraHCKOro CHBMra (JI0 MepBHX COTEH KWJIOMETPOB).

Ha rexTommdecroidl xapre (CM.(pur.2,3) moxasaHH IVIaBHHE THIOH pEIHO-
HaNbHHX CTPYKTYD M clarapiye HX BYJIKAHOTeHHO-OCANoYHHE fopMamuE.B Hac—
TOAmMEM paslesieé MH B CEaToi opMe M3NOXAM OCHOBHI'® MOMEHTH pa3BATEA
9THX CTPYKTYD.

B npenenax paccMaTpHBAEMOTO DETHOHA MOXHO BHOENATH PAL HCTODUKO-
TeONIOTHYECKAX 3TAMOB: I — NOTEOCHHKIMHATBHHE (apxefi-HuEHHE mpoTeposoft?):
2 - aran dopMmpoBaHHA NEPBAYHNX TEOCHHIIEHAJIEH - IPOTOreOCHHKIMHAILHHM
(EmxAmi- cpemHuM#t mpoTepo3o#?); 3 - aTal pereHepHPOBAEHHX T'eOCHHIIMHA-
Teit ( pmpef-BeHI-Caitkamumy) , HuxHAA-Ccpemumit naneosolt - RaJleNOHAIH, HAE-
Huif - BepxHEf Naneo30# — repmMHENH; 4 - maaropMeHHHR sTan (Me3030f);
5 - oporensn#t muarTfopmuenHHt sTan (MHOIEH-8HTDPONOT'GH) .

Kaxmyit reocHHKMHAABHHA 9Tan noxpasmensfeTcCd HA COGCTEEHHO TeOCHH-
KIMHAJIBHHE ¥ OpDOTeHHHI SIMTeOCHHRIMHANBHuE, a B mpemenax  RajeJOHCROR
o0lacTi MOKHO BHIEAATH HeiiTepooporenHui# sram. [lpm sToM, Kax npammio,
Havaly TeOCHHKIMHAILHOTO 3Tama OTBedaeT sHoxa oOmero OpordGaHmsa , Oes
HHTEHCHBHO# muffepeHupalimy NBEEeHmt, 38 Helt clelyeT smoxa  NOBHUEHHOM
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dur, 2.

our. 2. TEEKTOEMNYBCEAR EAFTA THREB-RARE

I - Bucryms des pac cuoreus, (45 - Laccasomos, 46 - Hoxewcxos). dpassof waccd repuminx ¢ Bafxaxscxme (7) gyaaam Gasicyn
G-rpnqpu PROOMMRAMHATSHOPO XA (¥, — By— 0p); 2 = spreccmtmmmnans (I - Kapaserru-Bypxancead); xufl, Byxasray-depraxceus): 2I - opormdu (47 -Bexsray-Rypaummcxf, 48 - Ilcl‘u',uﬂ«ll;“m —(no.nn:
(2 - Maxd ); 4 = uo (3 - Kaparay-Taraocwas, 4 - Jmemme- (49 - Bymawtayooeoe, 50 - wepranceos, SI - Bafoymcxoe); 23 - peamcsu pRyromsRooNE :;nm 'k
1: 5 - WHATH K& paEHWE T nmipo (5 - Cycauupoxas); 6 - mosg-  °¥% \52 - Cemepo-Hymamrayccxsft, 53 - Be oxud T 234 - il
HEe CecaEYmLIMNALX (6 - (a ) 7 - MBCCHE © wexzom (7-Ho- TPOLM DOX SeXNOM ( s cfmrym
cuxxyasceuf); 8 - MBCCHB O BY eppurenmuM wextod (8 - Myomxywczul); 9 - pexuxTs remEoro pama (C;-F): 24 - oorarowmus mpormou o (54 = Cy, P
Tpora B ro uacoxsa (9 - . Crpyxrypu sn mmg- 9 - Bocrowio-depramcex, 56 - Dmso-T\ 57 - K ); 25 - uporudy Iﬁ'l:h;c
HOTO OpOreREOTO pu.n (0, -8} 10 - mporudu ¢ (I0-Ka=  COMM (58 - Dmso-Byxauraycoxuf, 59 - Ha 60 - Damo-Ti xul, 61— ey
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TEeKTOHEYECKOK AKTHBHOCTHE, CONDOBORNADMAACH KOHTpAcTHHME IuddepeHImpo-
BaHHHMK IBAXEHAAME, (HRCHpPYOIEMECA NOABICHMEM TeOaHTHRIMHaied,  nalee
BHOBR HaMedaeTcd 3aTyXaHWe TEeKTOHHYeCKO axKTMBHOCTH M BHDABHUBaHWE TE—
KTOHMYECKOT0 pexbeda., Hadano OpOTeHHOrO 3MMHIE@OCHHRIMHAIBHOIO DasSBUTHA
(HEKCHEpyeTCA HAKOIMIEHWEM MODCKHAX MOJ&CC; B CepelyHe 3IOXH oporeHesa
IBEXGHHEA NpUOCPeTanT MAKCHMAJBHYD KOHTDACTHOCTE M CONPOBORNAKNTCA HAKO-
IJIeHEEM HETPYSHM I'DAaHETOMIOB ¥, HAKOHeN, B 38RINYATENEHYR CTAIUD O0po-
TeHe3a [IBUEEHEA 3aMeTHO OocAadeBaDT B TeKTOHWYecKH# pelred BHOBE BHDaB—
HEBaeTCHA. [IONOCHHE peXMM DasBHTHA OTMEYaNCS MHOTHEMH HeCNeNoBaTelAMEA
B pasSIMYHHX CRJAANYATHX obzacTax (A.A.MoccaxoBcku#t ¥ 1p.,).

JIoreocEHEIUHEHAILIDHHIER

B NepBHYHO~-~TEOCHEHKAIEHAaAIBbHHIR
srTani (apxef##-BEEHEHHRHA-
cperxaEf#t mporeposof)

Io HacTosmero BpeMeHH OTAOEEHHMA ToxemOpua CpenHei ASHM pacuIeHEHH
¥ MSy4YeHH HENOCTATOYHO XOpOmO ¥ B CONBIMHCTBE CAydaeB BHIEAANTCA  yC-
JOBHO, 4TO OOBACHAeTCA PparMesTapHOCTHD PACHDOCTDAHEHHA 3THX TOMI, KX
HepaBHOMEDHHM MeTamMopfmsMoM, OeIHOCTBED OpTaHMYECKEMN OCTATKAMM, MAJHM
KOJMYIECTBOM NOCTOBSPHHX ONpeleleEmit adcoJOTHOT'O BO3pacTa mopol. Bce xe
MOXHO HGMETHTH CpeIE OTIOXeHM# ITOxeMOpus IBa CymecTBeHHO pas/rdHEX
CTPYKTYPHHX KOMIIeKca. Huxemi W3 Hax, cPopMHpOBaHHHI IVIyOOKO MeTaMmop-
fusopaHEEME ¥ eme cJad0 M3YyYeHHHME 00pasOoBaHUAMA, OTHOCHTCA K apxef-mi-
EHE-CPOIHE-IPOTEPO30MCKOMY KOMIUIEKCY (MM HUEHETOKeMOpHACKOMYy KOMIIEeR-
¢y, mo B.B.Kucenesy, B.T.Koponesy, I972).Bepxumit cIOXeH NAT@OHTONOIE —~
YeCKH B paNMOJOTHEYECKH OX8DAKTEPUSOBAHHHMHE TONIAME U BHIOENAETCA B Ka-
YecTBe MO3IHEeNpoTeposoitcroro (pmbeldickoro) KoMILIEKCA.

Kax ormeuanT B.B.Kuceses m B.T.Hopoaer (I1972), mmenmmecs LEDpOBHE
IaHHHe ¥ OCOCSHHOCTHE MeTaMOopPWYeCKHEX NpOLEeCCOB B HEXHENOKEeMOpDHICKHAX TO-
JIaX NO3BOJNADT OpeINoJaraTh HalWdde CAelyDNEX BO3pacTHHX pyCexeft:  mo
2500 mnu.ner; 2500-2000 mrH,aer; 2000-I700-1600 mia.zeT. [epBuit pyGex
OTBEYaeT BEPXHEMY apXen M MOXET BKIDYATE AKTD3CKYD CEPED  3ammickoro
Ana-Tay, rapaTerwHCKYD CBUTy xpedTa KHapaTermm, BOSMOEHO TOJIY OIO-38I.
Tmccapa. K -aToMy Xe BOSpacTy, EHNEMO, OTHOCATCH MeTaMopfudeckae ofpa-
30BanEA Cyarap-ymsuera (Bembxosa, OrHeB, I968). Bropoit pydex cooTBeTc—
TEyeT HHXHeMy NpOTepo30D, K KOTOPOMYy MOEHO OTHECTH KEMHHCKYD H KUPIHA3—
CKyD cepmy KHprusCKOTO Xp. ¥ MyDERyMCKOTO MaccuBa., TpeTmif oXBaTHBEET
HHTEpBAJ CPeIHero MpoTepe30f, KOTOPHH, BOSMOXHO, NPEICTABIANT allyTypyKC—
A8F CBATA K €e 8HAJOTH.

o mamsmM J,H.BemekoBo ¥ B.H.Ormepa (I1972), o0pasonaHus,OTHOCHMHE
® apxeficRoff rpymme, OpelcTaBieHH THelicamu, amfuCoNETaMA, MATMATHTAME,
YapBOKHTaME. HuEHe-CpelHeNpOTepOscficKWe KOMIVIEKCH IpelCTABIEHH He Ipe-
TepOeBIAMA yJIbTpaMeTamMopiirvuecKEX Hpeolpas30BaHEN MODONEME: SIANOT-amba—
GOJNOBHME, MyCEOBHT-IIATHOKAA30BEHME KPACTALIMYECKEME CJISHIAME, MpaMopa-
MP, KBApLHETAaMM H IpOY.
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[lepeudEndt cocTap MeTaMopiHdYecREX 00pa3Opanuif TEpPPEIeHHHE M TeppH-
TeHHO-RAPOOHATHHA; BODOATHO 3HAYMTENBHOS MECTO 3QHAMANT BYJIRAHHTH KEC—
IorTo cocTaBa; (OpDMEDOBAHME NpoBHERUMY KOMILIERCOR CONPOBOXNANOCH IOBO-
AHHO AKTHBHEM MarmMaTaEsMoM (Jodpemos, I970). HecMoTps Ha fparmenTap-
HOCTHL BHXOIOB,IpEINONaraeTed NOBOABHO IHMPOKOE DACHDOCTDaHBHEE IOpOx,
MeTaMopPEYeCKOTO KOMILI®KCa NOX BepXHempoTeposofickof m naneosofickoit To-
JmaMm, 9TO OCHOBHBAETCA HA aHANESe Daspe3a BepXHENDOTEepO3CHOKEX ROMI-
nexcoB (OCENEe MEOT@OCHHRINEATHEHX ¥ noppmpopHx fopmanmit) , a Taxxe ems-
HWYHHX JAHHEHEX OypeEmA E reojmsmrm, [lo reofmsmdecksM NaHHEM, SHAUATONb-
HH® MaccH LIOTHHX ($2 2,8 r/cM®), IOBHNeHHOA MATHETHOCTE NpeBHEX (7)mo-
pox npacyrcrsyrT B fyEnaMenTe UyHickoft E HccHRKyAbCROf BnammH, Hammame
IpeBHEEX apxefickmx o0pasoBaHEfl CBENETEALCTEYyET OC SMEKPATOHHOM XaparTe-—
pe DasBEBINXCSA BIOCAELNCTEEN TeOCHHKIMEANSH, ONHAKO CBeNEHEX O BpeMeHH
SaT0OXeHEA STHX NepBEYHHX leOCEARIEMHaZefl Hemocrarouso. [lo aEasormm  coO
cMexEHME pafioHamE KasaxcraHa, TNé B HEXHeCpeJHENpOTepo30RCKOe BpeMmd oT-
Me9aDT TeOCHHRINHAIBEHE yCAoBES (3afimes, I1972), My mia Taub-llaga ycao-
BHO OIpejeideM HEXHe-CDeNHeNPoTePoBOMCKMit sTam kak sTan (QOpPMEDOBAHEA
[DepEEYHHX I'eOCHERIEHANeH, BariZamHBADIEXCA IPEMMyNeCcTBEHHO HA KOpe KOE-
TEHeHTAILHOT'O THIA.

27ran0 pereHepDHpPDOBAHHHEX
TeOCHHEAEHAaxTe &

Bafiranbcrult TeOCHHRIMHATLHEE AKX
( Bepxum#t mpoTeposof-BeH:)

B Havane prfeiiCROTO BpeMeHE eIMHad "BIERApeIsCEKAA" CRIamuarad 06—
JacTh, mpocTEpabmadcs or Kasaxcrasa no Tapmckofi miratdopw, pacnamaeTcs
Ha pAN OJIOKOB, NPOCTpaHCTBA MEENY HOTODHME S3allOJMHAKTCH OTVIORE HEAMA
Te0CHEKIRHANBHOTO THIA, BepxHempoTeposo#ickAe 06pa3’0oBaHMA DPESKO OTINYa-
DTCA IO CTemeHHA MeTaMopfmsMa oT GoJee NpPePRYMX TOMI M H3MEHEHH JHMIE B
(famEE 3eJeHHX ChaHIeB. OHM OTHEeNeHH OT HUX CTPYRTYDHHM HeCOIJIacHeM,
sgjerasd Ha pASMHTOA NOBEPXHOCTH I'DAHETOB, DBYIMX HEXHe-CDEIHENDOTepo -
soficKEe IOpOIH.

Buxomu pmpeitckux Tomm B CeBepHoM TaHb-liaHe pa3BHTH NOCTATOYHO MH—
POKO, oJlarad fAIpa KalelOHCRHX aHTHRIHHOpHEB KEprmscro-TepckeficKo# 30HH
B fyEnaMeHT CTaCHIBHOTO MyDHKYM-MCCHEKEYALCROTO MaccmBa (fur.4,5,6). Ha
IxroM Tamp-llaHe BHXOOH BepXHEro IPOTEpP030A H3BECTHH IMAaBHHM o00pasoM
B Ipefienax cTalENBHEX ByraHTay-@epradcroro ® BaliCyHCKOTO MaccHBOB, &
TEKEE B OTHENBHHX WOBHHX I'OPCTEX IO T'DAHENAM CTPYKTYPHO-HODMAIMOHHHX
soH., Cyms mo marepmazam (Teosorms CCCP,rom XX, XXN, I972 w 1R) cpems Bep—
XHeNpOTepo3o#CKEX 06pas3oBaHui#t MOXHO BHIEJHATE 5B— M MHOI'€OCHHEJIMHANBHEE
fopMarmoOHEHe DHNH. OBreOCHHRIMHANBHHE 30HH 3aHUMEDT SHAYETEJBHYD 9acThb
nnomamu Taue-liapa. OHE pacmoJarabTcd B OCHOBaHEE BykaHTay-depraHCKOro,
Kaparay-HapuHcroro, MyoEKyMCKOro MaccmsoB, MaxGansckodt = CapHmxascroi
recasTHRImHEANEH] , [XeTHMTAYCCKOR reocnumaa:ml. OcranpEyD 4YacTh iLToma-

lHaspanma w THD cTPYKTYp BHech @ Ialee Nawrcsd MENB IJA nOCaeIHETO
Te0CEHRIMHANEHOTO [HKJIA,T. 8. KaNeNOHCROTO — B 30He CeBepHOro TaHB-
llagss & TepOEHCKOT'O— B 30H6 oro Tanb-liand. 51
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Id Taup-llaps 3aHEMaDT pEpeidCKEe MHOT'€OCHHKINHANE. ODAIMEHTH 3THX CTPY-
KTyp oTMe4abTcHd B OCHOBaHMHE Haparay-Tanaccxo#t ® KapadanTu-Fypxanckof re-
OcCEHRmHANeH HA MCCHRKYABCKOM H,BOSMOXHO,BaficyHCROM MaccEBax. Paspes
9BreOCHHRIMHANBHOT'O DANa HAUHHAETCA C MeTaradOpOHIOB,MeTANEAGA30B E aM—
¢mboxmron. OH yCTAHABIMBAGTCA B OCHOBAHMM MyDHKyMOKOrO MaccEBa (Kymep—
IACaiCRAA, BODXHORGMHHCRAA CBHTH) H,BO3MOXHO,B OCHOBAHEE Mardamscrofi
CTPYKTYDH. YCJAOBHO K OCHOBAHHD SBIreOCHHKANHAABHOTO KOMILIEKCA OTHECeHH
TOMNA 3eASHORAMEHHOM3IMOHEHEHX ¥ aAMPECONNTESHDOBAHHHX CHSHIEE C MPOCAO-
AME MpamopoB (cpETa Mazoro HapuEa B ceBepHoM TaHb-llaHe,KaccaHCKas, &ay-
MEHSEHCEAA CBATA DyranTay H Ip.). BepXHAR 9acTh SEreOCHERANHAILHOIO KO-
MONeRca NpeNCTaBIGHa SHIEeSHTO-KApPOOHATHO-TODDHT@HHHME, KDPEMHECTO-CHIAH-
[eBHMA, H3peIKA HOpPEPOBHME, QopMarEAME. JTH 00paSOBAHES HSBECTHH HA
sanane B Byraaray-PeprancKoM MSCCHBe, B ropax AymmusaTtay ¥ ByraETay(Rpe-
MHHCTO-CIAHIeBAA TACKASI'8HCRAHA, YYKYAYKTAYCKAA CRETH) X HA  BOCTORe—
B paloHe JxeTuMTaycKoff reocRERIEEaNE (aEmesETOBad (opmamma® mopfmposas
fopmarma cpaTH Boxemoro Hapuma).

[lromaxt pacnpocTpaneHEs fopmarE#li SBreCCHHRIMHANBHOTO THNA IIpAMEp—
HO paBHA TepPPHTODHHM 38HATON MEOI'6OCHHRIMHANBHHME KOMILTeKcamH.llocrelHWe
NpefCTABIGHH IPEAMyMEeCTBEHHO KAPGOHATHO-TEDDUTOHHHME JOpMAIMAMH, CpeIE
KOTODHX 3HAYHTONBHOE MECTO SAHEMADT KBADIMTH. [IpuMedaTeNbHEM SABIAETCH
HEONHOKPATHO® MOABJAGHWE B paspese MEHOTeOCHHImMHANeR mopfmpoBHx JHopma—
me#t (cpemnepmpeficRad SKYPreHRONBCKAA CBATA) , KOCBEHHO CEENGTOIBCTEYyD-
X O HAJWYEE B OCJACTH BODPXHEIPOTEDPOSOACKHX I'eOCHHRIEHANER KOHTHHeH-
TambHO#t KOpH., B mpenesax paccMaTpPEBAEMOIO DETMOHA MOXHO HAMETHETH 00Haa—
CTH OTHOCHTONBHHX NONHATHER ¥ npormGammlt. K mepsBuM oTHOCHTCH palfomEH My-
DHKYMCKOTO ® SananHoff 9acTm KapaTay-HapHHCKOTO MEBCCEBOB, TIE K CpenHe-
My pEfeD Ha MeCTé SBI'eOCHHRIMHANLEHX NPOTHCOB GOpMMPYDTCH MDOIOXHTEND-
HH® CTPYRTypH. KO BTOpHM NpEHAIUEXAT COXbmAR 9ACTH IAONANE CEBEpPHOTO
Tapp-llana B BykaHTay-PepraHCKOI0 MaccEBa. CyMMapHAd MOMHOCTH OTIOXEHMHE
pefes mpepnmaeT sneck I0-8 rM.

Joia gevans GaflRalbCROTO I'eOCHHRIMHANLHOTO IMRAS CBORCTBOHHH NOBO-
JEHO BAJAHE TOKTOHEYECKHS® NBEXOHHA, OCHACHSHHHA MATMATHSM H CRIam4a-
TOCYH. BOBHHRNEEe B HEYANe IEKIA SBEreOCHEHRIMHANBHHE TPOTH OHCTDO TepANT
SKTHBHOCTE H HHMIWAJBHHE BYJIRAHHSM B HEX yXe B cpelHeM pmjee cMeHdercs
8HNESHTOBHM . JHOO BooOme SaryxaeT. B mesoM IIa 9TOrO IMKAA BechkMa X&a-
ParTepHO HAKOIIGHHe ONHOTHNHHX KapOOHATHO- E KBADIETOBO-CAAHIEBHX (fop-
Mamit, B BepxHeM pujee oTMEUANTCA HHTEHCHBHHE CEIANKOOCDASYDEHE IBHXE-
HEA B AKTHBHHR MHTDYSHBHHE MarmaTusMd., B 9T0 Bpems QOpDMEpYDTCH IHOpHT-
IIATEOTDAHETOBAA H IpaHERTONIHAS (opuManmW. B BeHNCKOe BpeMs B Opemexax
pacoMaTpEBaeMOft TEDPETODHE YCTAHABIMBEOTCA SIEI'6OCHHRIMHANBHHE OpOTeH-
Huff pexuM., B 5T0 BpeMd HARANMMBADTCA MOUEHe MOXS8CCOBHEe KOMILI®KCH,Ipel-
CTAaBAGHEHE TIINETONONOCHEME OCDAaSOBAHEAME (IXAKCONOTCKAA,X8THMTSYCRAS,
cepmm Kmprumscxo-Tepcrefickoft ScHH), mopfmpoBoft MomaccoR (Mamoxapoficxas
- 0BETa Kaparey-Talacckoft S0HH, ySyHOYXarRORAA OBHTA p-Ha YaTKraIbCKOTO
XpeGTa), TEpDUreHHHME TOMMAME (0eccamaHOR8A, Koxca#cxas CBETH p-Ha By-
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RaATay) . Ha 3gawuTessHof 9aCTE TEPPATODHE B STO BpEMA OCAUROB He HAKa-
WmMBATOCh (MONHATHE MyDHKYMCROTO MaccuBa, Coxbmas dacTh Kupruscko-Te-
pekefickofl 30HH). JlaREHe 0GJacTH pacHONarabTCs Ha 3HAYATENLHOM yIaleHHH
OT mpermonaraeMoro xpas TapMMCKOTO MacCHBa. B memocpegncTBeHHOk GaE30C—
TH OT MOCHENHEr0, HAao6OpOT, DAaSRAEBADTCA MPOTAKEHHHE MEXIODHHE NpOIHMOH,
TIe MOMHOCTE MOJNGCCOBOIO KOMILIEKCA NOCTHTaeT 2,5-3,5 M. Bo3MOxHO, 4TO
IaHHHEe CTPYKTYDH BXOHAT B COCTAB BHEMHEIO ( xpaemoro) mporada, pacHOIO-
EEHHOTO MO TrpanAune TapuMCKOR IUMTH ¥ Oafikaibckoil criamdaTolf 30HH.

HaMeTHTH MpEEMCTBEHHOCTE B DasBATHM NOCHENYROMX KANEIOHCKEX Ie0-
CHHKIMHANBHHX CTPYKTYP OT T@OCHHIIMHANBHHX GafiRaNbCKUX TPYIHO. Omaaro,
NpeeMCTBEHHOCTD KANeNOHCKAME CTPYKTYpami# OailHaTbCKOTO OPOTEHHOI'O pex:-—
Ma NposBNEHA NOCTATOYHO HATMANHO. Tak,B pafloHax ¢ crado BHpaxXeHHEM
OpOT'@HHEM [PONECCOM BEHICKOTO BPEMeHE BIOCHeNCTBHN B RANEJOHCKOM dTane
bopumpoBaMECch CTaCAIbHHE S0HH CPEIMHHHX M XDAeBHX MacCHBOB ( HeCHRKY B~
ckmit, Byranray-deprancruft, Baiftcysnckult). B odracTax CypHO NpPOABIEHHOTO
BEHICKOTO OpDOTeHe3a B KAJeJOHCKOM 3Tale OTMEYalMCh KOHTpPacTHHe Jmpjpe-
DPEHIEPOBAHHHE IBHEEHHT,

[Maneosoitcruit
TeOCHHRIRHANLHEA AR

[laneoszofickad HCTOpEA Da3BATEA CTPYKTYp TaAnb-llBHA m3ydeHa Gonee
MONHO, 4YeM prpeitckas. MHorodmcieHENe MyCIHRAIEE [0 3TOMY BOIPOCY 0000-
meHH B HenaBHO Bumemmax MoHorpadwax (Teoxorma CCCP, Tom XXV, X1, 1972).
Hagano naneo30ficKOTO TeOCHEKIMHANBHOIO pasBuTEA TAHb-lAHA  NPAXOIMTCA
Ha BepXHeBeHICKO-HEEHeKeMOpHACKYD BIOXy, KOI'a Ha MecTe smudaitranescroft
crIamgaToli CHCTeMH 38KJANHBANTCA BHOBR BO3DOXNEHHHE I'@0CHAKIMHAILHHE
CTPYKTypH. OCHOBHaf OCh HUXHeN&Ne030#CKOE IeOCHHRIMHANE paclolarailachk
BIOME Kuprmacro-TepcKe#ckoff MOCHIBHON 30HH (CM.Qmr.2,4,5), K ceBepy OT
KoTopo#t Haxomaics MyDHKyM-JcCHRKyIbCkER, a K bry TapuMmckmii cTadwIbHHE
mMacceeH. [lepBHit B HHXAEM Nane030e OHJ CHIBHO HepepadoTaH  KAJENOHCKEM
TeOCHHRIMHAMBHEM MPOLIECCOM ¥ BOmMeJN COCTABHHM 2JEMEHTOM B KAJ6NOHCKYD
CRIAMUATYD CHCTeMy, Bropoi (Tapmmcruft) HCIHTAN B HEXHEM [ale030e Hes-
HauATeNLHYD NepecTpofiKy. B ero mpemesnax odocolwmch ByranrTay-Qeprasc -
rult # Baftcyncruft maccEer u Anafi-Hoxmaambekad MOCHIBHAS 30HA,HA KOTODHX
HEHTEHCHBHH NpONecC IeOCHHKJIMHANBHOTO DasBHTHA Hadajcsad OO3JHeEe — B HE-
xHeM cmaype. Ha cesepe B Kuprmacko-Tepckefickoft 30He cMeHa  T'@OCHHRIH-
HaJbHOT'O peEEMA ODOreHHHM SMHTEOCHHRIMHATLHHM IpPOH30IIa B Havaje Bepx-—
Hero OpHOBEKA, Ha bre B inafi-Koxmaamscro#f 30He — B Havake CpeNHEr'Q Ka-
pGosa. TarmM odpasom, OTMEYaeTCA CMeleHHe IeO0CHHKIEHANBHOIO  Iponecca
¢ CeBepo-BOCTOKA Ha bro-3anap. [IpM 9TOM OTYETJHBO yCTAHABIMBAETCHA BIH-
fAHAe TeOCHHRIMHANBHHX MponeccoB Hapruscko-Tepcreficrof 30HH B HEXHEM
naneosoce Ha cTadmiabHHEe 9acTH TapUMCKOIO MAOCCHBA H, HAoOOpOT, - OTpaKe—
HU® TOOCHHKIMHANRHOTO pexuma Anafi-KormaadbCKOf 30HH B CpeIHeM Naneo3oe
B YXe 3aKOHCONMIMDOBAHHHX K 9TOMy BDEMEHHE CTDYKTypax KalenoHumn Cesep-
Horo Tame-leHa. TeocHHKIMHANLHHE CTPYKTYPH TAHb-lBHA 00pa30BAMMCEH,CRO-
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pee BCero,3a CYeT NeCTPYKIME KOHCOJIAIMpOBaHHOR pupeicko#f KOpH  KOHTH-
HeHTAJBHOTO Tina. lIpE 3TOM SBIreOCHHRINHAIN BO3HURIM,IO-BUIUMOMY , IpH
pa3mBEre 5TOR KOpPH, a8 MHOTEOCHMHKIMHANN — 3a CYeT MHTeHCHBHOT'O IpPOTHéa-
HUA KOpH 0e3 CYULeCTBEHHOTO HADYWEeHHA €e CILIOWHOCTH.

CTpYKTYpH KaleloHCKOR
craarmgaroif cmcremu (CeBepHHHE
w Cpemuaui Taxs-llams) L

Teocunymmranseye CTPYKTYDH (V,-€,~0;). B KOHIE BEPXHEBEHICKOTO -

Havare HAXHEeHeMOpHiCKOTO BpeMeHH, Kax y#e OTMedaloch, BOSHARIA KMpras-
cko-Tepcrefickag MOCHAIRHAA TeOCHHKIMHAJBHAA 30HA, COCTOANAA H3 MHO- H
9BreocHHKImHAaNel (Cu, puT, 6).JlocrelHEe B CBOD OYepels pacnamayMch Ha MOI-
HATEA - T'e0aHTHKIMHA/M K IpOoTmOH. K ceBepy OT 5Toif MOCWIBHOI 30Hb pac—
nonarancs MyDHEYM-JCCHRKYIBCKE! cpelMHHHI (XpaeBo#t) MacCHB,paccedeHHHH
YOoHKEMHEHCKAM pHPTONONOCHHM TpOroM. K DIy OT MOORJBHOE S0HH HaXOUHIACh
KpaeBas dacTk TapEMCKOTO MaccéBa, B IpefelaX KOTOpPO# OTMEYANIoCh  IOKA
elle BAJNOE DASBATHE T'e@OCHHKIMHANBHOTO Npolecca,noslHee — B CHIype-IeBO-
He MOCTUIIero cpoelli KyJIbMEHAIWH.

MyDHEKyMCKUE CpeIWHHHI MAacCHEB B oT/mrdMe OT JICCHEKYIHCKOT'O Gonee
MHTEHCHBHO DA3IpOGJEeH M NMepeKpHT YeXJIOM BYJIKaHOTHHHX H OCANOYHHX Hop=—
Mammii MOMHOCTBED CoNee 2 EM. MCCHKKYJIBCKEE MaccUsB COMBIYD JaCTH BpeMEHH
pasMHBANCA K JMIB B CPeNHeOPHNOBAKCKOe (7) BpeMd OHJI NEPEKPHT MaIOMOm-
HHM 9eXJIOM MOJNACCOBUNHHX OTAOKeHmH., Pasmensomui#t 5TE MacCHBH YOHREMHHC—
Kot pndTONOLOCHH! TPOT HOCTHUraeT IMPHAH Bcero IZ2-I5 KM M BHKIMHMBAETCHA
R 3amany, yXoId HA BOCTOK 3a Opeleldl pacoMaTpuBaemoff mioman®, BHIOIHEH
TPOI' BYJKaHOT€HHO-KDEMHECTO-KapOOHATHEME OTJIOXEHUAME CyMMapHO# MOmMHOC-
TeD Gosee 3,5 KM. B cocTaBe HX 3HAUMTENBHOE MECTO 3aHMManRT  (Ga3albTH.
HameuaeTcAa m3MeHeHWe BBepX IO pa3pesy sdjys3HBOB-—OT 6a3alBTOB IO aHIE-
3UTOB., He3HAUMTENbHAA UMDHHA TpPOT'e OCYCHAOBJIEHA TAHTSHIMANBHHM CEATHEM.
K amanorwyHoMy BHBOIY mOpmiules OBUMHHMKOB (1974), ycTaHOBMBmAf B IAHAOM
paifoHe KpynHHE T'OPM3OHTANbHHE MOKPOBH. BpeMa CEATHA NpPAMEPHO OTBEYaeT
BEPXHEODIOBAKCKOM 2I0Xe OPOI'eHHOI'O DA3BHTHA KaJeIOHUI,.

B cocraB Kupruacko-Tepcreiickoffi MOOHIBHON! 30HH BXOIHMT 5BI'E@OCHHRIA-
HaJbHHIF N0AC, DACHONOXEeHHHE BNOJL IEHOA ORpPaMHH MyBHEYM-MCCHRKYJIBECKOT'O
MaccHBa, M MHOT€OCHHKIMHATLHHE 10AC, DASBATHRA OO I'DAHHIE ¢ TapuMmcrmM
MaccmBOoM. B cocTaB mepBoro BxomAT HapadanTH-BypXaHcKag 5BreOCHHRIMHATD
7 MarGambckad TreOaHTHRIMHANB, B COCTaB BTOporo - Kaparay-Tanacckas,Cy-

- CTpgnTypu Cpemruaoro TAHB-llaHa paccMaTpHBaDTCA COBMECTHO CO CTPy-
KTypame CeBepHOro TAHB-IAHA O MOMEHTa UX NepepaCOTKE I'eOCHHRIMHAJEHHM
TepIMHCKAM [POLECCOM, T.E€. IO Hadajla HaMeHCKOIrO Bera.
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caMupckas, JXeTHMTEyCCRAS MEOTeOCHERIMHANX H CapHIEasSCkas I'eOaHTHRIH-
pambt, I 9BreocHHRIEHaNeft XApAKTePSH MHTEHCHBHHA HRHMIMAANHHHH Gasame—
TOMAHKEE ByJAKAHE3M HEEHEKeMOpHEHCROrO BDEMEHH, CMeHEBIHlCH B CpeNHEReMO-
paiicKyD 300Xy SHNE3MTOBHM. Hamdonee NpPONONRATENbHHE NPONECCH BYJIKAHHS-—
Ma OTMedaDTCH B mpenenax KapaGanTu-BypXaHCKO#l SBreOCHHRMHAIN H B pag—-
TONONOOHOM TpOTE.

KapaGanTu-EypXxanckad SBIreOCHHRIMHAIL B OT/OTiHe OT pEfTONONOCHOTO
Tpora AOCTATaeT Coiblef MmEpHHH (mo I00 M) ¥ BHIONHeHa COJee MOMHEM
KOMIUIEKCOM BY/JKAHOT@HHO-OCANOYHHX 0Cpa3oBaHmi (mo 6 xM).B OCHOBaHHH ee
pacmoiaraeTci CIRIET-IEAacas0Bad QopMamds (V,-€,), cMeHANmAACA TI'pAyBaK-
ropo-aHnesuToBok (€,-0,) X Gmemommaoft (0,) dopmarmamm.

MarGarscKad PEre0CHHRIMHANEL pa3BANACE Ha MeCTe SBre0CHHKIEHAIBHOIO
nporuda. B OCHOBAHHE €€ 3aleraeT HEEHeKeMO puitoRuit~Be pXHOBHICKHA CIE-
JET-TAa0a30BH KOMIUIOKC, QHANOTHYHNE DaSBATOMY B ODENHIymeR CTPYRType.
TeoaHTERINHANLHEE® HOPMAIME 3Iech HOHSBECTHH - OHH JHGO DASMHTH, biv’ (o0e]
He HAKAIIMBAARCH. He MCKIDYEHO, |TO NAHHAA CTPYKTypa IpencTaBilfAeT Co-
Goft TopcT, BOSHERIAE B CpelHeM-BepXHeM Naneo3oe, & HE IeOAHTHRIMHAID.

Bce MEOTEOCHHRIMHAIM paccMaTpuBaeMoft o6nacTé, 3a HCRubdenmeM Cy-
CAMHDCKOJ, paSBEBANMCH B TeYeHHMe BCEIr0 I'eOCHHKIMHAIBHOTO IHEKIA. Cyca-
MHpCEas 30Ha OpencTaBIdeT coGoft 06pameHHyD MEOT'€OCHHRIMHANL, CHopMEpo-
BaBIYDCA HA MecTe DAHHETO T'eCAHTHRIMHANHLHOTO MOJHATAA. B Hadale Cpel-
HEODIOBAKCKOTO BpeMeHH. B OCHOBaHHH ee 3alerabT IoReMCpHiickHe 00paso—
BAHEA CaffKeNEI ¥ MOJACCOBHNHHA TeOaHTHRIMHAJNbHHA KOMIUIERC HIDKHEOPAOBH-
RCKOT'0 BO3pacTa.

]I MEOTEOCEHKIEHAIBHHX 30H XapAKTePHH BeChMa ONHOOOpASHHE KpeM-
HECTO-KapOOHATHO-CAAHNeBHe dopMaimm, HHOIZA gocdaToHOCHHe B OCHOBaHWH
( HuxHeremOpuitckad JyJAyRTAYCKag CBHTA KapaTay-Tanacckoft 30EH) .Hamedaer-
cA m3MeHeHWe (OPMAIMOHHOTO pANA BBEPX [0 paspesy B CTOPOHY yMEHbIGHHS
3HAYEHHA KPEeMHECTOCTH IOPOTN M yBe/MYeHHd HX KapGOHATHOCTH, BOMM3H 8B-
TeOCEHRAMHANEHOR O6NacT® B BepXaX paspesa MHOT'@OCHHKARHATLHHX ROMIIEH-
COB TMOARIADTCA TEPpPHTEHHO-aHTE3ATOBHe (opMaimH (Cycamupcruit , [xe THMTAY-
cruft mporudH). CyMvMapHad MOMHOCTE OTNIOEeHUt B STEX CTPYKTypax 2,5-3 KM
TeoaHTURIAEAIN XapAKTEPESYDTCHA COKpANeHHOH B 2=3 paza MOMHOCTBD OCANo-
unux fopmarmit, He npeBumamme# I,0-0,3 EM. BemecTBeHEHR cocTaB (opmarimk
Ha TeOAHTHKIMHAAAX IO CPABHSHED ¢ NPOTHCEME MEHAeTCA Mano. JHme Ha Ca-
DHIEA3CKOM MONHATHN T'eOAHTERIMHANBHHR DAY 3aBepmaeTed mwmpoBot cpemHe—
OpNOBEKCEO# Toxme#f. B KOHIle NeOCHHRIMHATHHOTO STANA B CPOAHGOPAOBEEC-
KOe BpeMs Hamdoibmee NOrPyXeHHe HCIHTHBADT CEBepO-SalmaiHad HacTh Kapa-
GanTH-BypXaHcro# SBreOCHLEAMHANE ¥ CycaMmupoimd npormd. MomHocTE ocan-
KOB B HEX JHNG 3a 9TO BpeMs nocreraeT 3-3,5 rM. Ha ocraibHOR TeppETO-

1 KpoMe mepevumCIeHHHX CTDYKTYD, NOKA3AHHHX HE OXeMe (cM.Rgr.E)-onnB
BRIDYabTCA Kaparay-HapHHCRAs MEOT'@OCHHRIEEANL; [CKeMCRasd, CCaHCRadA,
IxaMaHNABAHCRAS TEOAHTEKIKHANA, BXOIANEe B cocraB fyHnamenTa Kaparay-
HapHHCKOT'O TepPIMHCKOTO KpaeBOT'O MacCHBA.
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pHE NPOrHWCH NOCTENeHHO 3aMHKaDTCH,

VHTPy3HBAHE MarMaTHYecKHMe 00pa30BaHEA NAHHOTO HepEOA NpeiCcTaBie-
EH HEXHenazeosofickoit radCpo-cuennToBo# fopmeumeft, paseuTolf B Dpemexax
MarGanbcroft B KapadanTu-BypxaHokoff 8BreOCHHKIMHANBHEX CTPYKTYD.

OpoTeHHNE SMMIeCCHHKIMHATLHHE
orpyxTypH (0,-3)

[lepexon OT I'®OCHHKIMHANBHOTO K AIIHI'€OCHHKIMHAIEHOMY OpPOTeHHOMY
aTamy nocTreneHHH# ¥ (ERCEpyeTcs HAYaaoM 0GDASOBAHMA MOJACCOBOTO KOMI-
nexca. HameuaeTcda HEHOTOpad NPeEMCTBEHHOCTE B DASBETEE ODOTEHEHX CTDy=-
RTyp OT NpeIueCcTEYDNEX IeOCHHRIMHAJNBHEX. Tak,Haudonee IAyCOKEEe MPOTHOH
(KapaGanreackmit, JonoHCKE]) pacnoXarajimch Ha MECTe RHTEHCEBHO morpy-
EABIMXCA N0 3TOI'0 I'eOCHHRIEHANeH, MOmHOCTE MOJXACCOROTO ROMIIeKCA B HEX
DocruraeT 3-5 KM B mepBoM cayuae ¥ 2,0 KM - BO BTODOM.

Ha ocrambHOff TePDETODEM MOWEOCTH MOJACCOBOTO KOMILIOKCAE HE MpDERH-—
meer I1,00-I,5 xM. PaspaT OH. IVIaBHEM OGDASOM: BO BIAIEEAX, DACIOIOXeH-
HHX 0O DEHOH OKpaWHe KAJeNOHHK, I'leé NpelCcTaBleH QIEmommHOR Momaccol
BepXHE—-OPTNOBEKCKOI'0 BOSpacTa. PeJHKTH TAKEX BIHATEH IPOCAEXWBADTCH,TIa-
BHHM 00pasoM. Ha MeCcTe CHBUEX I'eOCHHRIEHANBHHX NPOrHOOB, 9aCTHYHO 3aX—
BaTHBa" ¥ TOOAHTHRIMHANH, B YeM TARKES MOXHO YCMOTDETh HeROTODYD YHAaO0-
MeNOBAEHOCTE B DPOXAMAX DASBATHA OPOT'SHHHX CTPYKTYDP OT TeOCHHKIMHALHHX.
BOSHMRIME B 3TO BpDEMA ODOTeHHHE NONHEATHEA yNAJEHH OT DEHOR TpaHMnH Ka-
JeTIOHCKOR TeOCHHRIMHANM, 3aXBaTHBAA DafioHH MyDHEYM-VCCHKKYABCKOTO MAc-
caBa, MaxCaieckyn E Kaparay-TalacCKyD 30HH. 2TE MONHATHE OJOKE JOOTH-
T/, IO—-BHAMOMY , BHCOTH CHEr'OBO/ JHMHEH, O 9YeM CBENETeJBCTEYDT TOMIH ILy-
GO0CNOMOYHHX , BANYHHO-KOHIIOMEDATOBHX MOZACC, BHIONHANNMX MEXT'ODHHE KO-
taopusl (Kaparaimuckuff, JomoHCKER E Xp. NPOTHOH). TaxkmM o6pasoM, aMi-
JETYNA BePTHRAINLHHX IEMXCHH{ B NAHHOM STale MOTAA NpeBHmats I0-I2 EwM.
o COOTHOmMEHMD OpDOI'¢HHHX H T'@OCHHEINHAABHHX CTPYKTYD B 2TO BpeMA MOXHO
BHUEJHTH DASANYHHE THNH NOUHATHE: HA MeCTd CPENEHHOTO MACCHBA - WCCHR-
KyJIBECROE NONHATHE, HA MECT® 3BreOaHTHRIMHAEeR-3[N3BIeCaHTHRIMHAISEHe(MS-
KOaZBCKO®) , Ha MECTe MHOTeOCHHKIMHANeR - SIEMEOTeOCHHEAREANEHNE(Eypxa-
HCKoe, Kaparay-Tanacckoe, 6e3 KOEEDEMCKO# 30HH) MOmEATHR (DEre 7).
JaHAHe NOJOXHTENBHH® CTUYKTYDH NDONCTABAADT EHTODEC C MEeTALIOreHHYec-
KOt TOYKE 3peHEA. ByIxaHFIecREe MPONECCH B DACCMATDEBAGMOM STale BHpA-
XeHH cad0 ¥ OPOABKMECH JMNG B CycaMmHpcroM HpormOH # Cymcapcroft 3ome.
B mepsomM cxydae pasmrra rpydooGzomousad nopfmpoBas fopMamEs BepXEeop-
TOBEECROTC BoSpacra (RapaMofiHaxCkad CBETS), BO-BTODOM - AHNESHTOBAT MO-
Jacca HEEHECHNIypHACKOTC BospacTa. Clenyer o0paTHTH: BHEMAHHe Ha TO 000-
TOATEABOTBO, 9TO B CHAYDHRCKYR 3HOXY 06NacTh RalelOHCROR CRAANIATOCTH,
HeCMOTpA Ha OypHOe 3BreOCHHEIMHANBHOE DASEHTHE B HTO BpeMT cuexmoft
Teppuropur xuoro Tamb-llana, ocTaBaNACh MOYTE HE 3aTPOHYTOR BYARAHNYe-
CREMH IDONECCaME.

MarmaTudeckEe 0GpasoBAHNA NPENCTABIEHH B OPOTEHHOM E SMEIEOCHHE -
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JEHANBHOM 3Tame CATOMMTOBOR rpanmTOMIHOE fopmamee#f, pasBETON. IVIABHHM
o0pasoM. Ha IJIONMANM OHBIMX ®BIeOCHHKIMHANE# ¥ B MeHBEEM KOJMYECTE® Ha
MHOTEOCHHRIMHANAX X KDS6BHX MacCHEAX,

JeTepOOPOTeHHHe CTPYKTYDH (JlI-P). llocne mepmolla OTHOCHTEIBHOTO
TeRTOHWYECKOT'0 IOKO0A, MPONOJRABNOTOCH HOYTH BCe CHIYpEACKOe BpeMs(oxro-
70 30 maH.ZeT) RaNefOHCKAs CRIANIATAR OCA8CTH GHAa BOBJEYEHA B IOBTOp—-
Hit OporeHes, HPONONXSBNEACA C NepeMEeHHOR SKTABHOCTHD C HAXHETO NeBOHA
70 TMepME BRIDYMTENBHO, BpAll Ju 3Ta NeBOHCKAA AKTHBM3OIMA OHIAa BHSBAHA
TERTOHWYIECKUMH IBAXCHHAME B CMOXHOK Kudo-TAHBNAHBCKON I'e0CHHKIMHATH,TER
KAk oHa EMeeT CoJee MEDOKOE DASBHTHE K yCTAEABIABAETCA  HA TepPPETODHR
Bcero lleATpasbHO-ASHATCKOrO nofca. ONHAKO BIMAENE IepIEHCKOH I'€OCHHR-
JEHaTH HA XapakTep Opomecca NeiiTeporeHesa B mpenenax KAN6NOHEL BCE X€
0TMe4aeTCd, 9TO BUJHO H3 NPEBONEHHOTO HEX® ONMHCAHMA.

JleATepoOpOTeHEHe OTPYKTYDH KalelOHAN HMEDT 30HAILHOE CTpOeHHE M
00pasynT MEPOTHHE MOSCA, BHTAHYTHE NApS/LINBHO Kpab CMexHOR mHo-THHE—
DaHbCKOR T'€OCHHKIMHAAN., B COMBIMHCTBE CJAydaeB STH CTPYETYPH  HaJOXeHH
H8 OpOTeHHHE SIATeOCHHKJIMHANBHHE CTPYKTYDH BepXHEr0 OpNOBHKA. B cocTas
DEHOTO moAca (moAc KpaeBHX MPOrEGOB) , NDOTATEBADMETOCS IO Tpaxune ¢ lx-
HO-TAHBIAHBCKO# T'eOCHHR/MHANLD, BXoAAT Tepckeiickmit, CoHKyMBCRE! mporE-—
OH, 8 TaKke HEXHe~CDOIHENEBOHCKHEE [DOTHOH B npenenax HKaparay-HapHHCKOH
SOHHI. BHIIONHANINAE 5TE NPOTHOH OGPA30BAHEA B 3HAYATENEHOM Mepe nmpen-
CTapJeHH MODCHEMA Mojaccami. CymMvapHas MOMHOCTE OTJOEEHH# B HAX TOCTH-
raeT 5-6 KM, XOTA 8Ta MONHOCTh CKOpDEe BCEr'0 3aBHIeHA, TAK KAK opH  ee
monciere OCHYHO HE YURTHBA®TCA MUI'DAIld NpOrEGOB. B cocTas CeBepHOTO
noAca (mOAC BHYTDEEHWX NDOTHGOB), PACHONOXEHHOTO Ha 3HAUATEHHOM yma-
JIeHHE OT KEHOX OHpamHH KaJeOHALN ,BXONAT BooMckmii, Tonckum#t, Axcyhcormit,
JIxyMrorsckuft ® npyree NpOTHOH. llaHHHE NPOTMOH BHUIOJNHEHN TVIABHHM o6pa=-
30M IrpyC0OGJOMOYHHME, 9aCTO KDACHONBETHHME MOJNScCaMH. 2TH modca pas-
ZeJIeHH CPABHUTENBHO Y3KEM (25=-20 rM) OIHATHEM, IPOCTPAHCTBEHHO coBna-
Taommv ¢ coBpeMmeHHEME Tazacckem i Tepcrefloxum XpeGremm. [pyroe mnomaA-
THe pacOOJOXEHO B 30He BHYTPEHREX NporuGoB. OHO COBNAzaeT ¢ COBDEMEH —
HEM xpedToM Kyuref#t Ane-Tay. [IOZHATHEA NOCTHTaZM BHCOTH CHErOBOH JIAHAN,
0 9eM CBHAETENECTBYDT I'DyC00CNOMOYEHe MOJNACCH, HAKONMBNMECH ¥ WX MHOZ-
HOXmi.

JefiTepooporessnt mpomece CONPOBORNANCA EHTEHCHBHOR BYAKaHIeCcKof
8KTHBHOCTBD, Hauapileficd ¢ WSIMAHMA N&B NPEEMYMECTBEHHO aHIeSHTOBOIO
cocrasa.CdopMupoBanack csoeofpasEas "aHIes3HTOBAT JMPHEA" , OKOHTY pEBaDTAS
C ceBepa SBreOCHMHKINHANbHHE 30HH repimsey (xHoro Tams-lland. Chemyer,om
Hako, 3aMeTHTh, UTO M B T'eDIEHCKAX 3BI'€OCHHRIMHANAX B STO BPEMA Npeol—
J8JalE JaBH CpelHero cocTasa. BHOCNeNCTBHE EYJRAHAYECKAA IeSTeNBHOCTE
cMemaeTCHd B IMyO0r KANeNOHCKOTO "KOHTHHEHTA", 3aXBATHBAA NJOHAC BHY TpeH~-
HEX OpOTHOOB. (TMEYaeTCs onpenesHEAR 3aKOHOMEDHOCTH B DASMENEHNH paz-

1 Oporenrse Nporuds B mpefedax Kaparay-HapHHCKO 30HHM NOKA3aHH TO-
JBKO HA MAJNEOTEKTOHWYEeCKO# cxeme.
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JU9HHX 00 COCTAEY BYJAKAHWYECKEX KOMILIOKCOB OT NpeNueCTBYDIEX CTPYRTYp.
Tag,8BH KECIOT'O COCTABA DASBATH [PEEMyNECTBEHHO B OHBNAX  MHOT'@OCHH-
KIRHATEHHX 30HAX, & OCHOBHOTO COCTABA — B 3BIeOCHHK/MHANBHHX CTPYETY-
pax. JaBy ¢ NOBHHEHHOH MEAOYHOCTHD (TpaXWaENe3ATH, Tpaxudas3albTH) pas—
BETH., I'VIGBHHM 06pasoM Ha OHBHNEM CTACENLHOM MyDHRyM-YCCHRKYILCKOM Mac—
CHBE, I'le OHE CIAT8DT MOJACCOBHE KOMILIOKCH OT BODXHEINeBOHCKOI'O N0 mep-
MCROT'O BO3paCTa BRADYHTEJBHO.

Jna Hauana stama ge#iTepooporeHesa OTMedaeTCA BHeNDeHHEe — HHTDYSHR
radopo-MOHIOERT—-CHeHATOBOR fopmamer, nomYepruBabmeld pe3roe  H3MEHEHHe
TeKTOHAYECROTO pexmMa B o0iacT® kanenoHHN CesepHoro Tamb-llads. IIpomecc
nefiTepoopoTeHe3a HAYANCA B EEEHEM NeBOHe-oijele ¢ 0Opa30BAHWA KpPYIHHX
MOJIOTEX NOoNEATH# N0 DEHOA I'paHENE RANeNOHAN, Ha MeCTe KOTODHX BIOCHen-
CTBEEM. B CpeIHOM — BOpXHeM NeBOHE . Da3BMIACE IIYCOREE KpDaeBHE IPOTHCH.
JlefiTepOOpOTeHHHER BYJRAHHSM OXBATHBAJK MOYTH BOD TEPPATODMD  KaJENOHMUI,
HORMWYaA 30Hy Kaparay-HapHHCGROIO MaccHBa, TNe B CPeNHEM — BepXHEM Ie-
BOHe HAKAILANBAZACH KpacHONBEeTHAA Moxacca ( TwibrRyCamckas csura). C da-
MEHCEKOI'O BEK& B CBA3H C pacIMpeHHeM OOGJACTH I'ePIMHCROr'0 IeOCHHRIMHANL-
HOTO OCAINKOHAKOILIEHHA 38 CYET CTDPYKTYD KaJeNOHHI MOTDYMEHH®  HCIHHTAIA
Kaparay-HapuHcrad 30Ha, B Openeaax koTopo# copMApoBazcA MONHHE KOMI-
nexc (5-7 xM) KapOOHATHHX OTJAOReHmit, oTHOocEMHE Hamw K fopMamuam  cpe-—
muEEOrO (EpasBoro) maccusa (Hurs 8).

B pepxHemeBoHCKOe ((damen) - HERHeKAMEHHOYTOXLHOE BpDEMA B Ipemenax
RaleZOHCKOR 00NacTE HaRAIAMBAIACH I'PYO00CAOMOYHHE KPACHOIBETHHE,8 B HO-
HIle Kap0OHa - CepOIBeTHHe JINeHOCHHe MOJNACCH. Bynxanwdeckad  IedATeNb-
HOOTH MOYTH NpPEKPATANACH, HECMOTPHA HA AKTHBHHE HWXHOKAMEHHOYT'OABHHR BY-
JRaHE3M B cMexHOK EmHO-TAHRmAHLCKOR T'EOCHHRIMHANH, B cpemseM  KaploHe
persed CTpaHH HMBEJHpYeTCH, B 3T0 Bpema GOpDMEPYDTCA TOHKOOGIOMOYHH®, Y&
CTO YIJIeHOCHHE MoxaccH (fmr.9). OTMeuaeTCA HEXOTOpAdA 3aBACHMOCTE THIA
MONAaCC OT CTPYRTYPH NpeImecTBYNUEX 3TANOB DASBHTHA. TAK,HA CTACKIBHOM
MyDEEYM-{ICCHEKYIHCKOM MACCHBE HAKAMIABANMCE YIVIEHOCHH® N THIICOHOCHHO Mo
JacCH, a B npenenax OuBmeft moOmanHo# Kupruscro-Tepcokei#icrof 30HH — I'py-
6006/I0MOYHHE SHIO3HTOBHS. MONACCH. [aHHO® ABIGHMEe YKASHBAGT HA YHACKe—
JIOBSHHOCTH CTeHNeHH KOHTDACTHOCTH IBAXOHU! B MOOHNBHHX B CTACRIBHHX 30-
Hax. [lo-BHUEMOMY, 8HIESHTaM ROMAIMATHYHH MHTDY3HHE CpeNHeKAMeHHOYI'ONb-
HOT'O BOBpacTa, NpeICTABIeHHHE I'aCCpO-TI'DAHONHOpHT-THODETOBOR dopMaimeit.
B donee mo3mHee (BepXHEMOCKOBCKO6—BEDXHERAMOHHOYTONBHOE) BpEMS TeppH-
ropua CepepHoro Taub-[lana HCHHTHBAKA o0mee MOJOI'Oe BOSIHMAHME B IOYTH
MOBOCEMECTHO DASMHBANACEH 38 HCKADYEHEWEM HEKOTODHX KpDaeBHX OpOT®HHKX
nporzdoB (Conaxymsckuff, Tepcxeficralt). JanHOe BOSIHMAHEe COBIATAeT ¢ 00—
WEM MHTOHCHEBHHM CBONOOCpazoBaHEeM HA Beell TeppHTODEE TAHBWAHLCKEX Ia-
aAeosomn (dgar,I0).

B npemexnax paccuaTpEBaeMoff 00JacTE B 3TO BpeMa OTMeYADTCA BHeXpe-
HEA MAIHX HHTPYSHE radCpo-MOHNOHHT-CHSHETORBOR angckmTOBROR (fopmarmm.

B sarareuTedbHuY MOMEHT ZefTePOOPOreHEOrO 5TANA - 3 NEPMCK0E BpeMd
SRTHBHSEDYETCA ByJARAHHYECKAS NeATENEHOCTH, M3IMBADTOA JMABH TpaXHaHTe-
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sETOBOrO cocrapa (¢ur.I0), MM rROMATMATHYHH METDYSHH TPAXHAHIESHT—CHE -
HETOBOR (opMammm. MOXACCH BHUOJHADT TJNABHEM OGDA3OM . OCHEDHHe BIAINHH
HA TePPATODEH CTACHIBHHX MACCHBOB. HedoumbimMe NpDOTHOH C BYARAHOT'GHHOR MO-
zaccoff TOro X8 COCTABA H3BECTHH H Mo mepmpepmm CepepHOro Tams-llardA. B
nenoM, TepparTopas CesepHOro TaAnn-lBHA B 3aRINNETENLHHE CTAIA He#iTepo-
OPOIeRHOTO STaNa. NO CPABHEHND C (HO-TAHBMAHBCKOX OGEACTHD.XApAKTEpDHE-
S0BaNACEk HECPABHEMO CoNee CHORORHHM TeKTOHNYESCKHEM DEXEMOM, CI860 Ipo-
ABNCGHHHM HHTDYSHBHEM MAIMATH3MOM, BECEMA CISCHME I'ODH3OHTANBHHME CRY8—
REOOCDASYDIMME IBEXCHASME. YYETHBAA CUOTHONEHEE NeiiTepOOPOTERHEX cTpy-
ETYp, OpemmecTBYDMEX PYINOHOCHOMY MArM000paSOBAEED (CPODMEDOBSHAHX IO
BePXHERAMEHHOYT'OMbHOR SMOXH), C OPOT'GHHHME CTDYRTYDAME BE8pXHEODNOBEEC —
ROr'0 BOSpacTa, B OpeNeJaax DerdoHS8 MOXHO BHIGNNTE: JHACHGNOBAHHHE ¥ OG-
pPameHHHE NONHATHA, YHACHENOBAHHHE M o0pameHHHe NpDOTHOH. HaEGoAbmEd HH-
Tepec I OPOTHOSHPOBAHESA DOIKOMETANBLHHX MeCTOpPOETeHmR OpeNcTaBiAnT
YHACNONOBAHENG NONHATAA. JAHHHE CTPYKTYDH COBNANADT ¢ JHOMAEYTHM DaHee
[eHTPANBHEM OONHATHEM, DASNEAABIEM 30HH BHYTDEHHEX H KDAEBHX NDOIEGOB,
8 TaREe ¢ DOAHATHEM B p-He KAacTeRCKOro xpeTa E xpedra Kyure#t Axa-Tay.

CTPYRTYDH TIepOEHOKOM
cRaamgaToff cHCTEMH
(Omemit ® Cpemmamuft Tams-lams)l

TeOCHHRAWHANEHHEe CTDYKTYDH. I'®OCHHRIMHANLHEHA pexEM B Kmmom TaEE-

liane HamOONee OTYETAMBO BHDAXEH JENb ¢ CHRIYDHACKOTO NepEOLA, ROTNA 38—
KIaJEHBANECH T'AYCOKHE 9B~ ¥ MHOT'@OCHHKIMHANLHNE NPOTHOH, pasnenEpmEe
CTACHABEN® MACCHEH, B ReMOpo-opnoBare B DxoM Taub-llaHe I'eOCHHENMHAIL-
Huit MpOmecc ENeT BANO, MOSTOMY DAN MCCIeXOBaTelel 5TOT MepHON PASBETHEA
PerEOEA OTHOCHA K IaaTpopmenHoMy stany (Cmemmue, I960; JorxEroB, I968;
Kyxreros, I968). [loABMBmNecs B mOCHeHHee BpeMs HOBHE NAHHHE (E.B.9yra-
pora, T.M.XaRpyauso#f), CRENeTeNECTEYDNEE O HANMYKE MONEHX KeMODEHCKEX
E ODNOBMKCEAX I'©CCHHRJIWHAJBHHX KOMII®KCOB B paifome xpedra Ces.Hyparay
E MaJbrysapCREX I'op, NOXTBEDXISDT TOUKy Spexms B.I'.I'apsroBma (1965)
0 HEXHENATe0S0#CROM I'€OCHHKIMHANBHOM DasBETHE KsHoro Tams-land,

Kar x B CepepaoM Tamp-llame, B paccMaTpEBaeMOM pafloHe  BHESAAETOS
UeHTpaNbHAA MOCWIBHAA S0HA - AXaft-KORmAaNECKAT (GM, far. 4)® OrpaHEYEBaD-
mHe ee CTAaCHIBEHHe MACCHEH:

Eyranray-deprascxmlt Ha cepepe, BaficyHcrull m TapEMOXEE — Ha xre, B
OCHOBAHME KOTODHX pacrnolaraeTcs NOKeMOpEECKER cxAamuaTit {yanament.
B BocToqHOM cerTope KsHOro Tams-llans MOCHNBHAS 30H& C CEBEpA OTpaHEYe-
Ha SoHOff paHme# CTACHINSAIEE NAlEO0SOHN, BOBIEYEHHOR B TepIEHCKEE Tex-
TOreHes - HapaTay-HapHHOKNM KpaeBHM MACCHEOM.

1 Crpyrrypa Cpemmumoro Taan-lams (Raparay _ﬂgg cKad SOH3) pacoMaT™-
PEBAOTCH OOBMECTHO CO CTDYRTypaME D[x= HEuEHAA ¢ QameHc-
ROT'O BeE2, T.8. O Havaia reoommmnoﬂ perenepam sToro paftona.
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@ar, [U. [areorex roHKYecKad cXema IAA BepXHEKAMEHHOYIOALHOrO-
OEPMCKOTO BpemeHd. YCEOBHHE 0003HaYeHMA oM. Ha Qur.6.




B npenenax ByranTay-{depraHcKoro u mo Nepadepun BaitcyHcroro xpae-
BHX MacCHBOB HAM#l BHIENAWTCA PAPTONONOGHHE TPOTH.

K umeny Takmx cTPyKTyp orHocATca CeB.ByranTayckad, Tammuraycras
(Bexpnanraycrasg) , kHo-TWccapckad 30HH. B mX npemesax pasBATH  ByJKa-
HOTeHHHE 00Da30BaHEA OCHOBHOT'O COCTaBa, aCCONMADYDIEe ¢ TeJaMu yIBTpa-
0asuTOB, YTO JaBal0 OCHOBAHUE OTHOCHTH paHee BHTH CTPYKTYPH K 5BI'€0CHH-
RHaNAM. OTAM9Ms OT MOCHAENHWX CBOIATCH K clrenyomemy. HasBaHHHE  30HH
pacnonarainTCs JHMIb B Opefenax. MCONTHBABIMX NONHATHA CPOIMHHHX MAacCHU-
BoB (Ces,Bykanraycrad, TaMOHTAyCRAg) WIX 0O kpaw maccmsa ( kro-Twccap-
CKaf) , Mepexold IO MPOCTHPAHMD B SBr'eOCHHEIMHAIHM. 3arNIamHBaDTCA OHA HE
TOMbKO H& paHHWX 3TANaxX Da3BUTHA T'eOCHHKIMHANLHOR CHCTEMH B HEEHEM ma—
Zeosoe (mepBHE XBe SOHH), HO M B 3aKNDYATENBHYD CTANED— B HAXHEM -Cpe-
Zrem kapooHe (lkHo-IMccapckad 30HA). llpm He3HAUATENBHOHR MApHHE (10~
20 RM) OHE OGMamapT GOMbUO# NpOTMEEHHOCTHD ( I50-700 KM) » Te€,0018780T
Gopmo#t Tpora. OT CHEXDOHHHX SBIeOCHHRIMHAJE# OHE OTIMYADTCS CORpameH—
HHM BO BpEMEHH NMDOLeCCOM BYNKAHU3MA, COKDANEHHHEM B MOWHOCTE (B 2-3 pa-
3a) M BO3DACTHOM OG%EMe paspe30M OCALOTHEX bopmarmit # nmpeodnanarmeM cpe-
I¥ HAX TPYCOOGHOMOYHHX OT/IOREHHI W I'OPESOHTOB IMKOTO fumma, HamEaEeM
Cpel Ey/KAHOTEHHHX TOJN MOPOX C NOBHWEHHOA WeJ0YHOCTHD, BIMIOTH O me-
JOUHHX Oa3aJbTOB, X NpeoCAafaHKeM CDeI¥ HEX MEPORIACTHIECKEX o6pasoBa-
Hmi. OT OKpyXapmuX CPeIHMHHHX MACCHBOB OHM OTJAMYADTCH GOJNBmOR MOMHOCTED
OTJIOREHN#, GoJlee HHTEHCHBHHM EYNKAHMSMOM, IpeollalaHmeM ofdysuBoE oC-
HOBHOT'O coCTaBa, HaJW4IMEM YIbTpadasdToB. [leTpoXmMUYecKHe NAHHHE IOKA -
SuHBapT, 4ro B CeB.EykanTaycrofft 3oHe cpems sdfysuBoR npeodrafapT Oasa-
JBTH TOJAEUTOBOIO pana, B TaMIuTaycrol — menousHe 6a3albTH ¢ HO3HaUATe—
JbHHM KOJIMYECTBOM IODPOX CpeIHero I KHCIOro cocrasa; B KmHO-Twccapekoft
80He— KOHTpaCTHA? 0a3a/bT-IMNADATOBAS CEpUA, CPeNd HOpOX xoTopo#t m3-
BECTHH meJo9HHe 0asalbTH.

B OpOTeHHOM SIMI'6OCHHKIMHANBHOM 9TENe DASBETUA T'epIMHEX paccMaT—
pEBaeMHE 30HH NMPENCTABNAMM COOOR BSHAYMTeNbHHEe NPOTHOH, B Hpexenax Ko—
TOPHX OTJAara/uCh MOmHHE ToNmM (MmOMIHEX Moxacc, HamGomee xpymmuft mpo-
TH0, BHIOOJHEHHH] BYMIKAHOTEHHOR ¥ (HIEmOMIHOR MoJjiacco#f, IpOCTpDAHCTBEHHO
cosnanaer ¢ KEHo-Tmccapckoif 3oHoff. B HEMOCpeNCTBeHHOR GAM30CTE OT Hee
HSBECTHH MHOT'OYMCJIGHHHE Me3030#iCKMe TPYOKE BSPHBA WeJ04YHO-T'aCCpOENHOTO
cocrapa. CruIamyaTHe NECHOKAIMM B Ipelenax NAHHHX 30H HOBOJBHO HanpA-
EGHHHE, WUTO OTJN4YAET MX OT OOHYHHX puPTOB. 3UECH PASBATH CHCTEMH HAI-
BET'OB H KDYTHX CRIANOK.

Ha ByraHnTay-depraHcroM MaccuBe, IOMAMO HO3BSHHHX BHIE pHPTONONOG-
HHX TPOT'OB, N0 OPOCTHDPAHMD nepexomauux B xHO-PepraHCKyD 5BIeOCHHKIH-
Halb, BHIENADTCA MyJbJOOCpasHHe BOANEHH. [lOCAGIHEe DasBUTH B Kypammac-
ROM nporube, 9acTW4HO HAa KH3HIKYMCKOM H DepraHcKoM NONHATHAX. B HEXHeM
Naneosoe (OpHOBMK-HMEHW{ CUWAYp) BO BNAIEHAX HAKALIMBAIACEH IVAPOBHe
TEPPUT'eHHHE TONM, MECTaM# AHNE3MTOBHO KOMIIOKCH, CMEHHBIMECS B BepX-—
HeM CHIype-KapOOHe NpeMMymeCTBEHHO KADOOHATHHMA OTAOXGHHSME C nomqu-
HOHHHM 3HAYEHMEM aHNe3WT-NAUMTOBHX KOMIVIOKCOB. CyMMapHad MONHOCTE OT-
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JNOEeHHE! BO BNajimHaX NOCTEraeT 6~5 EM, OIHAKO OHa, NO-BANUMOMY MeHbme,
TAK KAK MDA ee NOICcYeTe He YUHTHBAGTCH [POLECC MHTPAIMHA NPCrucoB B
mpocTpaHcTBe. B puPTOMONOCHHX TpPOTaX pasBUTH, TOMMMO IIHPOBHX TEpPLETEH-
HHX TOJI, By/AXKAHOTEHHHE 00pa30BaHMA IHA0asoBOI'0 cocrasa ( xemopmif,0pmo—
BER) M aHIe3MT-0838IbTOBOTO cocTaBa (HExHEE KapOoH). B mepmomu 3aTyxa-
HEA Opolecca pEproreHesa NaHHHE OO0pasOBARAA NEPEKPHBANECH KAPOOHATHHME
ocalKaMi. B CBASH C TAHTEHIEATHHHMA HANpDAKEHAAME B KOHIE HEREETO-HAY8-
Jle CcpelHEro RApCoHA YacTh BHIOJHADIAX PAPTONONOCHHE TDOIE  KOMILIBKCOB
Owina BHEaTa, odpazoBaB MoRpoBk (CaduomeB, Ycmazos, I97I).

Daftcyscru#t cpemuEruit (KpaeBoff) MaccmB, dolee NonpoCHOE  ONMCAHHE
KOTOpPOTO NpEBONENOCEH pamee (BoxouroBEY ¥ XIp., 1973), pasnersercs Ha ce—
BEpHYD MOCHIBHYD (MedeTHMHCKAH 30HA) H DXHYD CTACHILEYD 98CTH.MedeTIH-
HCRAA 30HA B HAXHERAMEHHOYTOJNRHOE BpeMd MONBEpINAchk ARTHBHSANEE X B e
npemenax cfopMEpoBaNCA MONMHEE BYAXKAHOU'@EHHE ROMILIEKC NOPOX IalWT-JHIS-
DETOBOTO COCTABA (C;t -Cym). Cesepuee sTofi SoHH, Mo rpanmme ¢ Imccaperoft
T@OCHHRIMHEANED, B 5TO X6 BPEMf HAKSIUMBANECH TOMIHM 0aSaihT-IUIapAToBOR
dopmaimE, B cocTaBe KOTOPO#A OTMedapTCs (asaibTH TomemTeBoro pana(llopr-
gareH, 1973), a Takxe menouEHe CASANETH. [[POCTPAaHCTBEHHO C ®TOR SO0HOH
CBASAHH TeJa yIbTDAOCHOBHHX NOpol. PaHee MH OOMACTH DA3BHTHA BYJIRAHO-
TeHHHX o6pasopapmi oTHocmiwm K [(xHO-TMCCADCKOMYy BYAKAHNYECKOMY  LOACY.
B HacToAmee BpeMs @CTh OCHOBAHWE CBASHBATE AKTHBHOCTH 3TOT'0 NoACa ¢
oponeccoM pHEPTOrenesa.

Kaparay-Hapueckzit RpaeBo#f MacCHB C RaNGNOHCKEM (YHISMEHTOM NOpen-
crapigeT codoft 4acTs xanenoHmn CeBepHoro Tambp-llaHa, BoOBJIeYeHHYD B Bep-
XHEM IeBOHE B IeOCHHRIMHAALHHE npomecc. B cemepo-samamHoff 4acTH MacCH-
Ba pacnoxaraeTca Kaparay-YaTRaxbckui NpOrHS ¢ MomHEM (5-7 kM)  YexJoM
RapOOHATHHX OCANROB. BIONE DXHOTO Kpad 3TOr'0 IpPOrHda B MecT® COWIeHe-
HEA ero ¢ EyraHTay-deprasCRHEM MacCHBOM nporaTEBaeTcs CyCaMHPCKER WmOB-
Hu# npormd, & B meHTpaibHoR dYacTH mporwda I'.H.MaxkaphWueBHM — BHISNANTCA
lexemcroe ¥ Kaccadckoe momuaTHs (Maxapwdes, I970), MOLHOCTE OCAIOYHOTO
gexja Ha KOTOpDHX He npesumaeT I,0 mM. BOCTOYHAA 49aCTh KDAGBOT'O MacCHBA
npsencTanteRallEaManIaBaECRAM ¥ HaBAKCKEM NpOTHOaMHE, MONHOCTE KapOoHAT-
HHX TOMI B KOTOpHX HJocTeraer 3-4 rM. KapdoHaTHHe oTloxeHEs Kaparay-Ha-
PHHECKOTO MAcCHBA JIOEATCA ¢ HecOTNacHeM Ha KPacHONBETHYD CpelHe-BepXHe-
IeBOHCKYR MOJAcCy KalelOHMI.

B cocrar Anafi-Koxmaanscroft MOCHIRHOX SOHH BXONAT JXAHTIEADCKASA 8B~
TeocuEKEEANs, mro-deprancrad, Kapaxopymokad, ATCamMHCKAR SBIeOaHTH-
pmmuanm, Hyparay-Mamuafickas, Mamsrysap-Cypueramcras, DBayOamaTuHCKAad,
Arcaltorkas, Koxmasaibcras, 3epaBmano-IHCCADCEAA MHOIeOCHHRIMHANM, Kyibi-
xyirayckas, 3Smpadynar-KaparmémeEcras, Typkecranckas, Jlapayrckasd, fccHH-
ckan, Hannbuexrcras, I'Hcoapcrasd MEOTSOAHTHRIMHANM,

SBreOCHHKIMHANEHANS SOHH 3aJOXKHAMCE JIHEL B HHXH8M CRIype, ROTIA
B compenenbHHX paftoRax CepepHoro Tame-llaHnd rocuoncTEBOBAN crnorofaui
cyonnardopMeRHEl pexuM, OHE pacnoAsTaluch [0 T'DAHANE C RAJeNOHANAMA K
¢ Byrauray-®epraHCKMM KpAaeBHM MacCEBOM. K 3amajgy m BOCTOKY  9BI'e0CHH-
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KIMHAJIHM CYEMBAOTCA ¥ BHKINHHBADTCA, NOCTUTASA MAKCEMANHHOR WMDHHH M HaW-
dolee IWIATENBHOTO pasBATUA B 30He Tanacco-fepraHCcKOTO pasjioMa ( Kaparo-
pymMcKad 30H&). MHOTe€OCHHRIMHAIM DACIOJATANMCh LEHEEe 5BreO0CHHRIMHATEHEX
30H, B Ex ocHoBaHuM Ha 3anmafe (paffon TypkecTaHo-AJas) NPHCYTCTBYDT Go—-
Jlee IpPEBHME KOMIUIEKCH (KEeMOpO—ODIOBHK), 49eM Ha BOCTOKE, TNe  H3BECTHH
JIMIb OTJIOXKEHHS HHXHEr'o CWIypa. Bumumo, 3amamHad dacTe Anafi-Kormaaiscrol
30HH B HUXHEM MaJeo30e HCIHTHBANA (olee MHTEHCHMBHOE NOTpDYXeHHe,4YeM BO-
cro4Had. HaoG6opoT, B cpelHeM Maieo30e Ha 3amnaje OTMeYapTcs KDYNHHE
BOCXOJAIe NBUKEHWA, HEM3BECTHHE Ha BOCTORE. MHOreOCHHRIMHANLHHE 30HH
K 3analy BHHIMHWBADTCH, yCTynas DA3BHBADMMMCS HE MX MeCTe TeOaHTHRIA —
HalM. B BOCTOYHOM CEKTOpE KPYNHHX IeOaHTHRIMHAJell HeusBecTHO. Kak yxme
TOBOpPAJIOCE, B KeMODO—ODNOBEKCKOE BpeMA TEKTOHMYECKAS aKTUBHOCTH KEHOTO
Tanb-lllans Ouna He3HAYUTENALHOR. B 3Ty CTANMD MAPOKO pacnpocTpaseHH dop-
Maly TeppUreHHO-KAPOOHATHOT'O ¥ MecYaHO-CAAHNEeBOTO COCTABA. B pailoHe
Kympnxyrrayckoit u 3upadynax-KapaTROMHCKOA 30H 06pa3oBHBANACh MONACCO-
BHIHAA noppupoBas opMalpsA, KOCBEHHO CBEAETENBCTBYOmAS O CYWEeCTBOBAHAM
B NaHHOM MeCTe KODH KOHTHHEHTAJBHOT'O THIA,

B ormmrume or CeBepdHoro TAHb-llaHA, I'le B 3TO BPeMA OBTe0CHHKIEHA-
MbHHA IpOLECC NOCTUral CBOETO anored, Ha KwHom TaHb-liaHe ByJIKAHOTEHHHE
00pa30BafuA, CXONHHE C JBIeOCHHKIMHANEHHM KOMIUIEKCOM, HMENH De3K0 IOof-
YMHEHHOE 3Ha4YeHHe, 00JaNal¥ HEe3HAYMTeNLHOR MOWHOCTED M dopmrpoBamMCH
JMIb B npenejax pudTONONOCHHX CTPYKTYP, DAacCeKanunX CTACWIBbHHE 30HH.

Cwrypuiickult nepuon Ha KmHoM Taub-llaHe XapaxTepu30BANCH MOBCEMECT—
HEM MHTE@HCHBHHM MOIDYyXeHMeM. B 5BIeOCHHRIMHANLHHX 30HAX HAKAILIMBANACH
CIMIMT-NMa0a30BHEe , KPEMHUCTO-KADOOHATHHE (AIMOBHE) W mpoude Gopmarma,
B pane mect (p-H noc.Caprami, XpedeT ATGAllM) NAHHHA KOMIIEKC  MOLCTH-
JaeTcA MeJaHOKPATOBHM (yHNAMEHTOM, NpelNCTaBAEHHHM rad0po-HODUTaMA, Me-
raraé0poMnamy, cepneHTEHATaMu (Makapwdes, 1974). Ha Gombmet wacT: Tep-
paropuy Anaf-Korwaamsckof 30HE OGpa3sOBHBAJNHCH TDAYBARKKOBO—C/IAHIEBHE W
KapOOHaTHO-TepPUTeHHHe fopMaly MOWHOCTED 5-5 KM. B mpemenax cradmis-
HEX Byranray-Qepranckoro # BafiCyHCKOT'O MBCCHBOB (jOpMHDOBAIMCE H30JHpO-
BaHHHE BIANWHH ¥ PHPTONONOCHHE TPOIM, BHIIOJHEHHHE MAJOMOIMHHMEA (100~
700 M) MOJNACCOBMUIHHMM, IIMPOBHMA X BYJKAHOTEHHHMEA (B TPOrax) aHIe3nT-
GasarbToBuME fopMalmAME, OCHOBHHM HCTOYHHKOM OGJIOMOYHOI'O MaTepuala AB-
Jilace, CKOpee BCero,olnacTs EykaHTay-depraHCKOro Maccusa E GoJNee ceBe-—
PHHE B BOCTOYHHE D-HH Taub-llland,

B paiioe coBpemeHEHX 3upaCyJaKCKEX Top H TypKecTaHCKOIO xpedTa
BuneJANlack CHCTeMa OTHOCHTENBHO MONHATHX OJOKOB, CAMBIUMXCA BIOCHAELCT—
BEE B KPYNHYD TypKecTaHCKYD IeOaHTURIMHANL. [[0ABNeHHEe 3IeCh B 3TO Bpe-—
MA MOpEHpOBHX (O pMarmil (03-51) CBUIETENLCTBYET O HAXOKIERMY B IAHHOM
MecTe KOpPH KOHTHHEHTAJbHOI'0 THNa. lxHee odocodimBapmTca JapayTckan "
Tuccapcras reoanTurIMHAMM, Hapaly ¢ OTYETAMBOA NPONOMLHOR BOHATBHOCTHD
AOBOJBHO ACHO IPOCTYNaeT nomepedrAad. Tak, B 3anamHoff 4acTH TIeOCHHKIM—
HambHOU cucTemu (Kapaxdaray, KyJemkykray, SupaCylaxckue H KapaTnéanc-
Kie I'oph) OoJNee MHTEHCHBHO (JOPMEDYETCHA CHANMMIECKAS KOpa ¥ pacTyT moI-
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HATHA, CONPOBOXIAMUAECH HaKOIUIeHWeM NOopEMpoBHX Gopmaimi (S,fn), a B
BOCTOYHO} — CoJee MHTEHCHBHO NDOTERADT BYJKAHWYECKMe MpoLeccH femmyec—
Koro npojunsa.

lleBOH-HAXHEKAMEHHOYT'0JIbHAA 9M0Xa XapaKTepH30Balach 3aMeIeHueM
ofmero morpyxeHWs cTpyRTyp TaAnb-[ansd, jopMApOBAHEEM KDYNHHX T€OAHTHK-
JmHajeit, NOBCEMECTHHM 3aTyXaHMeM B 5BTEOCHHRIMHANAX HHWIMEJEBIOrQ ¢asa-
JBTOHIHOT'O BYJIKAHMSMZ, CMEHHBNETOCHA QHNESHTOBHM, TpAXMaHNEe3ATOBHM, AaH-
Ie3nT-0a3anbT-IANapETOBEM. B IIPOTHBOMNONOXHOCTE 3TOH TEHNEHIMN BIOJE Ce-
BepHO# oKpauHH KxHOrO TAHB-UlAHA OTMe4alTCA 3HAYUTEJbHHE HUCXOJAuMe IBA-
KEHHA, BH3BABIME DETeHepalll T'eOCHHKIMHAALHOT'O DeXMMAa [0 HepwpepHn Ka-—
Jenonun, B Kaparay-HapuHcroit 30He. CTDYKTYDH pacTAXKEHMA BOSHUKANT M B
HeHTpaILHHX pationax [zaoro Tauw-llans (3upadynar-KapaTOEHCKHE T'OPH) ,IHe
B padronomoCHoM Tpore fopMEpyeTcA KapOOHATHO-BYJAKAHOT'eHHAd TOJIa,lpen-
cTaBleHHAA meNo4HO-0asarbTonnHol dopmammedt (Mymmmm, I973).

B HuxHeM IeBOHe-3fifese OxOHYATENRHO o0ocoljmBanTca TypKecTaHCKAas
u JlapayTcKad IeCaHTHRINHANAM, pasJelHUBiMe 3aNaiHyD dacTb Alaii-Kormaars-—
CHO#t 30HH Ha IBe dYacTu. K ceBepy oT HMX odocodunack Hyparay-MaTuaitckas
MHEOTE€OCHHRJIMHANE, TOe HAKAIIMBAIACH [PEMMymMecTBEHHO kapJoHATHHE (fopMma-—
A MomHocTER 1Mo 6000 M, a K KTy - 3epaBllado-IUCcCapcRad MEOT€O0CHHKIN-
Halb, B KOTOPO# OTJAralMck KapOOHaTHO-TEppUTeHHHE M KapOOHaTHHE TOJMIOM
momuocTED 4000-5000 M. Brmoss bxHO| rpanuuH Anaji-KoKmaaqbcKoil 30HH Npo-
IonRajla pas3BUBATHECA I'MccapcKas IeOaHTHRIMHANL. B BOCTOYHO| wacTu Anaji-
Korwaanecro# 30HH NOLHATHE B B8TO BpeMA He 00pa3soBHBANOCH.B mociermywbmee
Bpemsa CDz9V~CI) IPONON%XanT pa3BUBATECA CTaphHe ¥ o0pasynTcd HOBHEe Ieo-
aHTHRIZEAM (/HHIEYeKCRad, KyabIEykTayckad, 3upadynar-KapaToduHckas,dc-
CHHCKaA MHOTeOaHTHKIMHA/NW; Kapakopymckas, ArdammHcrasg, KmHo-Pepranckas
BBTEOAHTHUKJMHAMN) . B HEEHEM KapOOHe OTMeYaeTCdA AKTMBU3AIMA  IPOIECCOB
ByJKaHusMa. B npelenax sBre0CHHRIMHAJIBINX 30H BHOBb HAUEHAWT (opMEpO-
BaThCA HOMILIEKCH OCHOBHHX HOpOX, Ha Wre BO3HEKaeT (EHO-IMccapCkmi Bya-
KaHWYecKUil moAc WiM pHPTONONOCHASA CTPYKTypa. B IAHAYL 300Xy, KaKk 1 B
OpelHOyLyn, OTMEYaeTCA [NoNepedHad 30HAIBHOCTH. B 3amanHoil dactm Anafi—
Hoxmaanbckoif 30HH pacrnoiaralcf MONOXKMTENbHHE NomepedHHd OJI0K. B aromM
0JI0Ke BCe MHOTEOCHHKIMHA/M BHKJIMHABAWTCHA, HA BOCTOKE TeOCHHKINHAMY
IDONOAXAlT pA3BUBATLCA K YXONAT 32 NpelefH ONUCHBAEGMOTO permoHa. Ocodo
clenyeT OTMeTHTE pailoH $epraHckoft "cmrmoMmu", oTAMYanmmiicd HauboJabmeit
BYJIKAHMYECKOY aKTHBHOCTED, MPONOIEMTENBHOCTHD ¥ BeJMYMHOA apeana pac-
[IPOCTpaHeHNA BYJKaHM3Ma. B pacnonokeHHON 3Ieck KapakopyMCKO# 3BIe€OCHH-
KIMAANBHON 30He MHHIMANBHHN Oa3aibTOMIHHR BYJAKAHAZM IPOIONKANCH IOJLIE,
YleM B IPYyTMX AQHAJIOTWYHHX CTPYKTypax, BIJIOTH NO HEEHETO NEeBOHA BRINYA-
TeJpHO0. CMeHHABIMI ero aHNe3MTO-0a3albTONNHHA BYJIHAHH3M CYNECTBOBANA IO
KOHIIg pa3BATHA DEOCHHKINHANBHOA CHCTEMH B MEJOM M 3aBepIICA B HaMop-
OallKApCKOe Bpemd BHOBE 0a3aJbTOMNHHM BYJIKaHM3MOM ( maHHwe T, B.l/BaHoBa).
Jaxe B MEOTEOCHHKINHAABHO! baydamaTmHCKO!l 30HE, pDACIIONOKEHHON B IAHHOM
pafioHe, OTMeYaeTcH 3HaUYHTEJNbHaA ByJKaHMYeCKad AKTUBHOCTE, BHpA3MBIAACH
B (QopMHpOBaHME BYJKAHOTE€HHO-OCAINOYHON (aHIE3MT-IMIapUTOBOH#) cankelicKoit
CBATH HEXHE-—CDPeNHeINeBOHCKOIO E"3pacTa MOWHOCTED IO 3,6 KM,
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QOporeHHHe 3NMIEOCHHKIMHAJILHHE CTDPYKTYDH (C2-P). lnsa aToro nepuona
XapaxTepHo ofmee BO3JHMAHME pEerdoHa, MHTerpauMs CchOPMUDOBAHHHX  paHee
CTPYKTYyp, ofmasd OepecTpoilka CTPYKTypHOI'O ILIaHA 38 cYeT 3Toff MHTerpamuH
npd ONHOBpEMEHHOR yHACAENOBAHHOCTH TEKTOHMYECKMX DERMMOB B K[PYIHHX 30—
Hax (yHacnelOBAHHOCTR OPOCTPAHCTBEHHOT'O MONOXEHMA, KOHTPACTHOCTH, AXK-
TMBHOCTH, 3HAKA IBMXEHHH). B mpenenax OHBUAX CpeIMHHHX M KpaeBHX Mac-
CHBOB OCHYHO BOBHMKADT KpPYNHHE M30METDWYHHEe BNAIMHH CO CIad0 KOHTpacT-
HHM TEKTOHHYECKHAM DEXMMOM, H&8 MecTe OWRIMX MOCHABHHX 30H BO3HMKADT Kpy-
NHHe NONHATHA ¢ CoJiee KOHTDACTHHM M AKTHBHHM DEXMMOM, DACYJIEHEeHHHE y3-
KAMA MeXTOpHHMM BnamuHamu. [locielsnme, Kax NpaBUNO, MpPUYPOYEHH K TI'DAHHA-
0aM CTPYRTYyp, OTAMYaBIMXCA paHee HauGoJNee HHTEHCHABHHM K TIPONOJIKATENIL—
HHM [OTDYyXeHMEM, OCOOeHHO B NpeNOPOTeHHYD CTANUD pa3BUTHA.

Haudonsme# yHacleLOBAHHOCTBEN B pA3BATHH OCNANADT 30HH MOBHHX CTPY-
KTyp, OBUXEHMA BIOJE KOTODHX B OpDOT€HHOM 3Tale COXDPAHADT 3HAK, NHTeH-
CHBHOCTE M o0wa# miaH.

B npenenax ixHoro TAHbB-llaHA H3BeCTHH CAeLymiEe GPOTEHHHEe  CTPYK—
TYPH.

Ha reppmropam OuBmero KapaTay-HapHHCKOIO KpaeBOT'O MaccuBa o0pa3o-—
Banack KpynHad HapHHTaycCKad BNamMHA C OTHEJBHHMH OONHATHAMEA, & TaKxe
TaBacalickuit woBHH# mporud. Jna sToro palfoHa XapakTepHa yHacJeIoBaH-
HOCTE ODOT'@HHHMH CTDYKTypaMH MJaHa K 3HAKA IBUReHU# Golee IPEeBHEX CTRY-
KTyp. OporeHHH# NPOT®WC HAKNIANHBAETCA Ha OHBNAK KapOOHATHHI [OpPOTHC,NON—
HATHEA -~ Ha OuBmme [lcrkemcroe n KaccaHCkoe NONHATHA, MOBHH# IPOTrHS — HA
CyMcapcky®n mOBHYD 30HY.

B npenmenax EykarTay-PepraHCKoro KpaeBOI'0 MAcCHBA BHIEAAETCH Kpyl-
HHt Kypammuckuid nporuG, pasBuBIMicA Ha MecTe GoJiee NpeBHErO CpelHena-
Jle030HCKOro mpormda, HO TpadcfopMEpoBaBIMiicA B BYyJkaHmdecKmit nmopfupo -
Bulf moAc. MOWHOCTE BYJKAHOTEHHO-OCANOYHHX KOMILIEKCOB, NpeNCTAaBIEHHHX
OOpONaMA KUCJOTQ M CpelHero cocTaba, NOCTAraeT 3neck 7-8 kM. Kypammuc-
kit ByIHaHWdecKM! nofc mpuypodeH K rpaHune EBykanray-lepranckoro u Ka-
paray-HapHHCKOI'O MaccuBOB. B pxHO#t wacTm BykanTay-depraHckKoro MaccHBa
o6pasopandck HapauaTHpcKas BIaO@Ha, OPOCTPAHCTBEHHO COBNazammad ¢ of-—
JacThD PEETONONOCGHHX TPOrOB. MOWHOCTE MONACCOBOTO KOMILIEKCA B HHEX JIOC—
TEraeT 2-4 kM. Ha MecTe FallcyHCROIO KpaeBOI'0 Maccusa cj.opMEpOBanachk
(Oruo-TamgmKcKada BOAIWHA, BHIIOJHEHHAA MoJaccoi no 3 kM. BIoas mpas mac—
CHBa, HEYMHAA C HEXHErO KapCOHa M 3aXBaTHBAd OPOTeHHHH nepmoX,fopmupo-
BancA leHo-I'mccapcruit ByixaHwdeckmit mogc. CeBepHAs 49acTh nodca COBIa-
llaeT ¢ MOBHHM IIPOTMOOM. 3Iech NpeodnanalT KOHTPAcTHHe BYJAKAHATH-OT Oa-
3aNbTOMIOB N0 JMIEPATOB MOWHOCTBEO N0 7-8 KM. B mEHO# wacT® mosca,Halo-
EeHHO# Ha Kpaii MaccHBa, OpeoCaaliabT BYJIRGHETH KUCJIOTO COCTABA, MOULHOC-
TeD 10 4 kM. Ha MecTe Anafi-Kormaansckol MOCWIBHOE 30HH CHOpMEDOBAHCEH
RAK KDPYNHHE NONHATHA, TaK ¥ OPOTrMCH. B 3amamHo#ft YacTH 06pa30Baloch
RymsmxyrTay-Anaiickoe NONHATHE, H3De3aHHOE YSKAMH IV[OORMMH IpOTHOamy,
coBnamamiaMg ¢ NOBHEME 30Hamu (Cypmeramcrmf#f z 1Ip.). B BocTouHOE 4dacTm
1 BUome PepraHcKOT0 pasjioMa 00»a30Baluchk KpynHue BocTouHo-fepracras u
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KormaanbCKas BOANEHH, BHIOAHGHHH® MONHLME KOMIIGKCAME TOHROOCAOMOYHHX
GurEmomnuEx Moxacc(MOMHOCTED OT 2 KO 6 kKM). B pame MecT sjyecsk pacmoxara-
DTCHA OpOTeHHHe NONHATHA, B TOM 4HONe MHEHISYeKcKOe M BaydamaTHHCKOe.

Hcxona E3 COOTHOMOHHA OPOT'@HHHX SMHI'@OCHERINHAIBLHHX CTPYKTYP c
Ope/uecTEYDIMME I'e¢OCHHRIMEANbHEME, B (xgoM TaHb-llaHe BHIEAANTCA CAERYD-
mEe THOH "peSyJALTEDYDHEX" CTPYETYP: I - DONHATHEA H OPOTHOH HA KDAeBHX
MacomBax ¢ CafikaaborEM (yHENaMEeHTOM; 2 — NONHATHEA M NDOIECH HAa RpPAEBHX
MACCHBSX ¢ RANeNOHCKEM (yHNAMeHTOM; 3 — SHEMHOTeOCHHRANHAARHHE NONHA-
THA H OPOTHOH; 4 - SNEMMOISOAHTHRIMHANLHHE NONEATHA H NPOTHOH;5S — SmE-
5BreOCHHRINHANBAENG NONHATEA B NpOTHOH (CM.HEr.3).

[epexomsER DepEOX OT I'eOCHHEIMHANLHOT'O 9Tala K OPOreHHOMY SIETeo-
CHHRIMHANHHOMY H6 peSKHl,HO NOBOABHO OHcTpHE, OH IIETCA ¢ GCAMKEPCKOTO
(B KypaMEHOKOM p-He - O HAMDDCKOT'O) IO HEXHEMOCKOBCKOTO BEeKa CpeIHeIo
KapdoEa. B OpOreHHHE IpPOmECC BOBJIGRANTCA MOCTENEHHO BCE T'e@OCHHRIMHAND—
HH® CTPYKTYDH, HeUHHA® ¢ (olee CTAOEABHHX CPOIMHHHX H KDAeBHX  MacCH-
BOB, 8 TARES TI'eOAHTHRINHaNed ¥ KOHYAS SOHAME MOBHHX CTPYKTYyp. Havaxo
9TOTO Srana JHECEpyeTcsS HO NpOABJGHHEM MHTOHCHBHHX CRIANYATHX IMCIOKA-
muil, K8k 9TO OOHYHO CUHTAEeTCH, & HAROIJIEHENeM MODOKEX Moxacc. I[locnenmume
paHee Boero (o Hamppa) HaYall OTAAraThCA B CHBmeM KypaMEHCKOM Ipormde
ByrasTay-{epraHcRKOr0 KpaeBor'c MacCHBa. B cRoeM pDACHpDOCTDAHEHEM OHE Bpe-
MEHESMN NOOTHT'ANE DXHOI'0 Kpad 5TOTO MacomsBa H B paftoHe xpedra IysaE =
noo.Kan ., mepeRpHRANE IeOCHHERANHANEHHE ROMINeKcH xEo-depraHcxoft sBreo—
OHHRANEANN, [losmEee, B CANKEPORO® BpeMd CpeNHEr0 KapGOHA,MODCRAS MOXac-
ca Havala HaraIIEBATECA HE B JDYI'NX MecTax TOI'0 X6 MaOCHBa, a TARXe HA
BafioyHokoM MaccEBe, B BayGamaTEHOROR I'eOAHTHRINHANN H IDYyI'EX  paffoHax
(cu,ra6i., QursI). B HEXHOMOCKOBCKOM BPOMOHN CDOAHEro KapOOHA sTOT Hpo-
nec¢ PACcHpOCTPAHMICH A8166, OXBATHB C HOKOTODMM SANOSAAHNGM BOCTOYHNE
paitony Anal-Koxmaanibokoit SOHH.

B Havale OPOT'@HHOI'O DASBHTEA (B CANKEPCKO-HAXHEMOCKOBCKOE BpeMd)
eme CymecTBYDT ySKEe 30HH (CypMmeramcras, DEHOI'ECcapcKad),B KOTOPHX CO—
XpaHRANCh YCHOBHA T'@OCHHEINHAABHOTO (ummeHaromNeHHA. C Hauala BepxHe-
MOCKOBOROI'0 Bexa Bof TeppmropmA DxEoro Tamp-llaps Ouna oxsavyeHa MHTEH-
CHBHHM ODOT'®HHHM IDONBCOOM,H C STOI0 BPeM@HH B COCTABE MOJACCOBHX KOM-
ILIeECOB MOABAAETCH OONBEOE KONHYECTBO I'PyO00CJOMOYHOIO MATODHANE ,8 MO-
poxEe ¥ (MMNONIHHe MONACCH Ha SHAYMTONHHOR IEOMANE OMeHADTCH KOHTHHEH-
TAALHEME TDYyCOOGHOMOYHHME, JTOMY NPOLECOY CHHXDOEHH SXTHBHHE® NBEXGHES
E B CemepHoM Tamn-llane. Cremymmas SRTEBHSAIEA ODOIGHHHX ODONECCOB COB-
DaNaeT NpEMEDHO ¢ KOHIOM BepXHORAMeHHOYTONBHOR SmOXH, KOTZa doxbmasn
380T> TepPDETODEE Boero TAub-llagd, Sa HORINYEHEEM CTACENBHHX 30H OHBIEX
CDOIEHHHX MACCHBOB H. S0H HOBHEHX OTDYKTYp, CTAHOBETCHA 00NACTHD DASMHEA.
B aT0 me BpeMA OTMeYAETOSA AKTHBHSAIMA CXad0 NMPOABIGHHOIO N0 STOI'0 Eyl-
KEHH3MA AHNESHT-TAIETOBOIO COCTABA. B HEXHeNEDMCKOS BpeMdA IDONOAEADT
nporméaThos OTHeNbHHe YaCTH CTACEABHNX MACCHBOB, & TAKEE SOHH  MOBHHX
oTpyrTyp (Cypmeramoxmit, Oxmo-Imccaporuil mpor#CH) H HEROTODHE 9aCTH
OHBEAX SBI'€OCHHEIMHANBHHX 30H. ByARaHWSM OpONOMERETOA, OXBaTHBad pafio-
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HH OHBOMX CPOJUHHHX MaCCHBOB, SBI'@OCHHKIMHANE! H pEIKO —-MUOTEeOaHTHR/IH-
Haneit. Ha pyCexze HuxHeil u Bepxmeff mepMm BCe CTPYKTYpH NpeBpamabTC B
NONHATEA, ¥ BEPXHENEPMCKEE MOJACCH HAKAIVMBANTCA JHUE B OTHEJBHHX MyIb—
Jax Ha TEeppHTOPEN CHBIMX CpPeNUHHHX MACCHBOB 3BI'€OCHHRIMHANLHOM 30HH
% B mopHOM [EHO-IWccapckoMm mpormde.

Hambonee MHTEHCHBHHE CKJIANKOOCDa3yDMEE IBHEEHHS, paccMaTpuBaeMHe
HeKOTOpHME mccaemopaTesaMu (KyxTmxoB, I968 K Ip.) B KadecTBe "IVIABHHX
$as cruamdaTocTH", OTMEYADTCA HA TDAHMIAX CPENHET0 X BEepXHErO KapGoHA
H BeDXHEI'O Kap0oHa - MepMd, YTO HECKOAGKO He COOTBETCTBYeT "(opMaImoH-
HHM" pyGexaM. B BepXHeMOCKOBCKoe (7) BpeMa TEM IBMEGHHAM NpEIIECTEYET
nporece GopMEpOBaHAA "HOCEAAamYaTHX Hameuros" (Iopmaskos, I968;EypTMan,
1968) . OrawduTexbHOR 0COGEHHOCTHD ODOTEHHOT'O 3Tana ABIAETCA Upe3BHYaf-
HO MHTeHCHBHH{ HHTDPYSHBHHE MarMaTusM I'DAHETOMNHOTO paAna.BuIersoTcs TpH
061acTH HHTDPYSHBHHX ODOABNEHMmH? TyprecTaHO-Anafickad, CHOEEHHAA B OCHO-
BHOM NEDMCKEM HMHTDYSHBHHM KOMIMIERCOM IEI0YHO-3eMeJNbHHX TPaHUTORIOB
B N8pMCKO-HHXHETPUACOBHM (T) KOMIJIEKCOM MEJOYHHX nopox; ixro~-I'Mccaperas
¥ KHSHIKYMCKa# COOTBETCTBEHHO Ha KI'e M 3amajie, CHAOKEHHHe IVIABHHM OG-
pa3oM TrpaHATONNAMA BepXHEeKAMeHHOYT'OJBHOTO BO3pacTa. Hambolee HMHTeHCH-
BHO HHTPYSHBHHE MarMaTH3M IpOABHJCA B 30HAX, INe BOCXOLANME  NBRIKEHKA
OPOT'€HHOT'O 3Tala HAaNOXWINCEH Ha IOJORATENbHHE CTPYKTYDH T'@OCHHRINHANE —
HOro mepmona. Hamombmedt "rpaHETH3amEmu" NMONBEpINNCH 3anamHas dacTh pe—
THOHAE, COBIAJAWNAd ¢ "HOJOXMTENBHHM" NONEepedHHM GJIOKOM, & TAKEe Typre-
cTaHCkad M [HCCcapcKas T'eOAHTHRIMHAA.

TpaHCTAHBNAHBCKAA NONepeYHad 30HANBHOCTD B DACCMATDHBAEMOM 3Tale
coxpaHfeTcsd. Tak, B 3amagHoM, Oojee DOINHATOM GNOKe paHBNe  HAYAHAETCH
OpOTeHHH Npomecc; 3[ech NOYTH HeH3BECTHH MOXTODHHE KOT/IOBMHH, 8 MOll-
HOCTH MOJIGCCOBHX OTJIOReHHH B HEX HUYTOXHa (mepBHe COTHH MeTpoB). Kpome
TOr0, B OpeneJax aToro OJOKA DASBHTH HauGolee DaHHWE CpPeIHe-BepXHeKa —
MEHHOYT'OJIBHHE TIDAHUTOHIHHE KOMILIEKCH.

CTpYRTypH mIaTPOpMEHHOI'O
¥ OPOT'e@HHOT'O 3NUIIaTHOPMEHHOTO
‘srana (Meso-raftHozol)

K KOHLY OpOTeHHOTO DAsBHTHA B IpeleiaX DeTHOHA BOSHERIA NeHeIIe-
HESHpOBaHHAA paBHuHA (CmEMIHE, I960), n Me3o3o#icKue (T,~P) mrardopmenrHe
OTIOEEHNA IMOJOI'0 3ajeranT Ha 0oJNee NPeBHMX CKIAINUaTHX KOMIUIexcax.( mim—
OLeE-HAXHEYeTBEPTHYHOIO BpeMeHm (JErreHmTei#H W mp., 1970), a mo IpyTraM
AEHHEM, C CPEIHEro OJMTONeHA DEermOH BOBIEKaeTcAd B smmmaaTdopmensuft opo-
reHes. AMILIUTYNA BEPTHRANLEOTO NEpeMemeHna OTHeJBHHX GIOKOB B 5TO Bpe-
ug nocruraer I8 M (ueHTp PepraHOKO# NeNpecCcHH — OCeBHE 9YacTH Typrec-
T@HCKOTO Xpedra). TeKTOHNYeCKHe NBEEEHES B STOT MeDHON NPEMEDHO HOBTO-
pADT NMBEXEHNE OPOT@HHOT'O SMMI'eOCHHKIMHANLHOrO sTana., Tak, BHCOKOT'ODHHE
PafioHH TATOTEDT K paHee CYMECTBOBABIEM CBOIEM, NENDECCHE — - K RpYIHHM
MEETODHHM BIIAIWHaM, GJIOKOBASA 30HAABHOCTE BHpameHa IIOXO H TpOABJEHA
JUIE B BHT® CHCTEMH "TDAHCTAHBLAHBCRUX" ANEMMECKEX Da3lIOMOB ( Pe3Boit,
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1965). 3Hak MBAXEHEM MONepedHHX CJIOKOB NpE 3TOM OKA3HBAETCA HHHM 7§
"IOJMORATENLHHEY GJOK B 5TaAN SNMILIATQOPMEHHOTO OpOTeHe3a pacnojaraeTcd
THICOMETPHYECKE Huke "OTpHIATeNbHOTO".

B.U.[lazmnoBa

PEIKOMETAJIBHHE MATMATUYECKUE
QOPMALIM TAHB-IAHA

Hzyvenmn marMarmaeckux Gopmammit Cpendeit A3mm ¢ KaxOuM TOIOM OOC-
BAMaeTcA Bce Cojbmee KOJMMYeCTBO padoT; B HEM yYacTBYDT MHOTHe CHelma-
JIECTH, Cpemd KOTOpHX ciaenyeT HassaTh T.A.JlomoHoBy, E.H.Topemxyn, A.lL
3axaposa, A.A.Kyseemosa, C.A.Jeckosa, P.Jll.T'aspwmna, 3.[.M30xa,B.B.Ku-
ceneBa, B.I.Kopomesa, 3.F.ba#tGynarosa, B./.Knaypa, M.M.[lyprusa u MHO-
TUX IpPyTHX.

CorvmacHO MOCAeNHEM OmyOAuKOBAHHHM cBolxam (I'eomormsa CCCP,rom XXII,
XX¥), muTpysuBHHe fopmamuu Y3derucrana, Huprumsmm, Kx.Kasaxcraga non-
pa3snenaanTcesa Ha QopMalEE IeOCHHKIMHANBHHX, OpDOT@HHHX 2 maaThopMeHHHX
STANoB pa3BATHA,

Cpemu oporeHHHX fopmamuil HaMu pPacCMOTPEHH MATE, ¢ KOTODHMA CBA3e-
HO peIroMeTallbHOe opyleHeHme: I) dopmamms alACKUTOBHX H Je#KORpaTOBHX
rpaHaToB; 2) fOpMalEA TETHEBO-CJIIACTHX TPaHMTOB; 3) dopmamma meJOYHHX
TpaHuToB; 4) dopMmalma meJOYHHX ¥ He@eJIMHOBHX CHEHHTOB;

PaccmarpuBaeMHe fopMan@y peIKOMETANBHHX TpaHATOMNOB TAHB-llapd o0-
pasoBalMCh B OpPOreHHOM SOMIeOCHHKJIMHANIBHOM dTane (BepxHuii maneosoff K-
Horo Tamb-llana) ® HmeftrepooporeHHOM aTane (CpenHMii-BepxXHmt nazeosolt Ce-
Bepuoro Taub-llandg) .

I. QopmarmmA aAACKUTOBHX
7 JnefikORpaTOBHX I'DAHUTOB

AJFICKATOBHE E JefROKpAaTOBHEe I'DAHMTH MMPORO paseBuTH B CpemHe#t Asmm
¥ ToNpasieJADTCA Ha NBe BO3DACTHHE TPYNNH: CHIypuitickae(424-448 MIH,J6T)
H cpenHe-BepXHerRapGoH-nepMckme (224-292 MIH.JTET).

[leppad rpynma I'PAHATOB CHIYpHECKOTO BO3pacTa paclpoCTpaHeHa B nipe-
Iexax CesepHoro Tamp-llanAa B dopmEpoBasack B aTal ZeliTepooporenesa
(PureI).

JlefiroRpaTOBHe CHOTHTOBHEe IpaHATH CemepHoro TaHe-llagd mpocTpaHCT-
BEHFC CBASAHH C T'DAHUTOHIHHMA OaTOMATAME BepXHeODIOBHKCKOT'O BO3pacTa .
BamGonee KpyNHEHe MACCHBH BHIENEHH HA DEKHOM CHIOHE JIKYMIOIBCKOIO Xpesd-
7a - Kyrawmuuckaft, B Tamaccxom xpelre — YapOynamcruft, B CycaMHDCKOM -
Kacresramckumit; paAn MaccEBOB mMeeTcA B xpedrax Tepcreit Anmaray m KyHreft
Anaray.

ANsicKATOBHE TpDAHHUTH, claramiue KpymHHe, Hepemko OCOCOGJAeHHHE  OT
0aTONMUTOB MGCCHBH M MHOTOYHCJAGHHHe MeJKde TeJa, TOCHO CBA3AHH C JeihKo-
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Qur,.I. Cxema pasMemeHMA I'DAHHTOB K CyOmeXOWHHX NODOR
Naxe030#CKOro BOSpAcTa B OPOI'eHHWX CTPyKTypax Tans-Namg

I - rpanury xefixoKpaTOBNe H ANACKETH; 2 - CyomenovHHe
(GesHefexuHOBHE) DOPONH: PEHOCHEHUTH, CHEHETO-XHOPHETH MO~
OOHHTH: 3 - KOHTYDH DeKOMeTANbHHX MeTALIOTeHNIeCKEX s
(a - ycraEoBxeEHNe, 6 - npeamoxaraemne). Haspamus CTDYRTyD:
KT - Eaparay-Taxacckad, MB - Maxdan-BypxaHcras (cu.TexKToHE-

9ecKyp kapry Taus-lland, cocTaBXeHEyD K.I, Boxowxonuden)

) e (D 5 B

$ur.2. Cxema pasMemeHMs IDAEMTOB, CYyONEJOWHWX ¥ MEXOMHNX NODOX BEDE-
HenaneosofickOr'o BO3pacTa B OPOreHENX CTpPyKTypax Tams-llans )

I - rpaEuTH NeHKORDATOBHe M ANACKHETH BepXHeRapOOH-IepMCEOI'0 BOIpaC-
T4;. 2 - TpaHETH XeBKORpATOBWe H ANACKHTH CpeJEEKApOOEOBOr0 Bospacra; 3 -
meJOUHHE [DaHUTH, IPAHOCHEHHTH, MOHIOHETH; 4 - WEJNOYHHe ¥ HedeaHHOBHE CE-
GHHTH; 5 - EOHTYPH DeXOMETANLHHX MEeTALIOreHNYeCKEX 30E (a -yoTaHOBASHRENS,
0 - npexpoiaraesie). HaspaEma crTpyrryp: KT - Kaparay-Tamaccras, ME - Mar-
Oan-bypxaHcrad, M - DmHO-Hccurkyanckad, C - Capupmasckas, M - HEHABYeKOw.
Ead, H - Hyparusckad, T - Typrecramcraa, I'K - T'mccapo-Kaparermcras, KA -
Haparerun-Axafickad (cu. TexToHEdeckyn KapTy Tams-llaHd, cocraBmeEEyn K.I.
BoxouroBuIeM) ) :




KpaTOBHMA TDaHATAME, OCHYHO BCTpedabTCA B COCTaBé ONHOT'O MaccuBa M He
BCETNa MOTYT OHTH BHIeNeHH. OHA NpHCYTCTBYDT B cocTaBe  HymHUTArcKoro
maccEBa B xpedre Tanaccrmit Anatay, B KapadamckoM MaccuBe B CycaMHDCKOM
xpedTe, caarapr Baurucylfickmit @ Ipyr#e MaccEBH B Kprmsckom xpedre, B
xpedre Tepcre# Anaray, B KyHIee um IpyIze.

HanGomee M3y4eHHHM ABAAeTCA KyMHITArcKHR MacCHB, pacnoioxe HHHE
B 3anafHoit dyacTE TamacCKoTo xpedra. [Lromamb MaccaBa OKOJIO 85 .

HcenemoBaTes®, B pasHoe BpeMs W3ydaBIMe MACCHB, OPHXONAT K CXOI-
HHM BHBOJEM O ero cTpoeHmH. J.M.CarudannmeB BHOeAAET B COCTABE MacCHBa
damms KpYNIHO3EDHACTHX CHDEHEeBHX TIpDaHNTOB, CPENHE36DHACTHX DOSOBHX Ipa—
HHTOB, M@JKO3EDHECTHX T'DAHATOB K ANbCHTOBHX I'DAHATOB. BO3pacT MaccHBa
OH CYMTAET BEpXHEODIOBHKCKEM. B Gonee mo3mae#t padore A.A.Komor = M.K.
HypraszmeB BHIEJADT T'DAHATH IVIaBHO# MHTPY3HH, CP6IE KOTODHX  pal3imiabT
TpaHuT-nmopfupH NpERPOBENBHHX dYacTe#f, KpACHHE CpeIHe3epHACTHE  I'DaHATH
C IeNoYevuHHM pPACHOJOXEHHEeM KBapla, PO30BHE CPEIHESEePHHCTHE I'DaHHTH,Ce-
pHE TDAHATH C (INOPUTOM, MyCKOBMTOM, KOTODHE CYETADTCA MEeTacoMaTHYeCKH
M3MEHeHHHME DO30BHMM CpeJHEeSepHHCTHME I'DAHATAMN, DO30BHE KPYNHO36pDHHC—
THE T'pDaHMTH TAYOMHHEHX Qammit, JOmoJHATeNbHHe MHTDYSEM NOpeNCTABNIGHH al-
JETaMA, TIATEALIATAMEA, NEeTMATATAME X OpHYPOYeHH K KOHTAKTAM  MACCHBA;
¢ HAME CBA3AHH Tpefi3eHM3aIa ¥ pelxoMeTanbHOoe opylneremme. T.A.JlomoHoBa
CYHTaNa MONOJIHUTEJbHHE MHTPYSHE CAMOCTOATENBHHM IO03IHenane030fCKEM py-
IOHOCHHM KOMILUIEKCOM, BO3pacT Xe€ I'DAHATHOTO MACCHBA MHOTUMA HCCJIeIoBa-
TeNAMA IPHEAT KAK BEepPXHEODIOBARCREM wmv cunypaiicka#i (448-424 MmiH.JeT ,
Teonorma CCCP,rom XXV).

Ilo mangem I'.E.MenesTeeBa, B Ipelmesax MOJOTOTO CEBEPHOTO KOHTAKTA
pPa3BUTH KyNONOBHUHHE ¥ I'peCHEeBHIHHE BHXOIH I'DAHHTOB,PURCHDYEMHE B COB—
peMeHHOM BDO3MOHHOM cpe3e KaR o0ocoONeHHHe caTe/UIMTH MaccHRa.Hemocpen-
CTBEHHO B DHIOKOHTAKTHON 30HE ¥ B CATeMIMTAX DA3BUTH DO3OBHE  CpelHe-
¥ MeJKOKpHCTa/UImYecKkre CHOTATCONEepEAlMe TPAHATH ¢ aumAMM IBYCADIAHHX X
MyCROBHTCOLEpXalMX. B rpasurax caTe/UMTOBOd faimm OTMEYeHO MOBHEEHHOe
npotus knapka comepxamme B,F, Nb,Sn,Rb u B MeHbimeil cTemeH:m TasTana.

EwbHEA KOMILIEKC (NOMOJIEMTENbHH® MHTDYSHH, IO A.A.KOHDKY) aImMTOB
I almMT-IerMaTaToB, coriaacHo I'.b.MeleHTheBy, M0 XUMASMY OJIESOK MYyCHO-
BATCOIEpEANEM IpaHuTaM. B XAMbHEX faliaxX OTMedYeHO NOBHIEHHOe COoNepxa-
uge Rb,Cs, Nb,Ta , Sn., IlermaraTs oOHapysmBapT OCWHOCTS MEHEDAIOTO-
TreoxEMEYecKoff cHerMaNE3alMyi C IDAHATAME H IerMaTAT-alIATaMA.

Hamdonee peIKOMeTANHLHHME NODON3BONHHMM KyMHNTAI'CKOX HHTDYSHE HmOCHe
CKAPHOB. ORA3aJmch rpeft3eHH, NPEYpPOYEHHHE K ANMKANBHOR 4WacTE  KymoJo-
BEIHHX BHCTYIOB I'DSHATHHX CATEJIMTOB, COEepEamEe CIOIH, oforameHHHe
pyCun#eM, ¥ 8KNeCCOPHHe® Oepmil]l, KOAYMOET H (UDODHT ,

B Kaprm3ckoM XpedTe pacHoONOXeR MHOrojasHH# IpaEMTHHE MaccHB, MHO-
TOKpaTHO omACAHHHIE Kar "KeHKRONBCKER MIyTOH". B NOCHeXHME I'OIH 9acTh
ero, CHOXeHEAd JeAKORpDATOBHME TDAHATAME H AJNACKETAMH, BHIENAeTCA  IHOJX
Ha3panuneM Bamrscy#croro maccmpa (450-430 miH.xet,leomorms CCCP,T.XXV).
B npemenax MaccHBa HamGoJee pacnpoCTpaHeHH MOpJEpDOBMNHHE OHOTHTCONep-
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Zalpe IpasdTH, Hepexoidume B anopusax B cpeNHEKDHCTALIERYECKAS JIBy CJIn—
TlAude. B CHOTHTCONEPEANMX I'DAHATAX BCTDEHADTCA IUMPORUIHHEe e@IMaTOHI~
HHe odocolneHus ImuamerpoM 0,5-I1,5 M, OpAYPOYEHHHEe K IPARPOBEJLHHM Yac—
TAM NATPY3UH. B HK30KOHTARTAX MACCHBA BCTPEYANTCH WTOKE H nafixm nefiro—
KDaTOBHX TI'DAHHTOB CATENIATOBOR darmm,

[lo xuMAdecKOMy E MHHE DAJIEHOLYY COCTaBy Hamboldee pacnpocTpaHeHHHE Ipa
HUTH I'ZIaBHO# MHTpysmBHOX $asH OTHECEeHH K Tpymne JMeAKOKDATOBHX MEKDORJIHE-
ambCETOBHX (¢ OEoTHTOM) ; T'.F.MeleHTEeBNM B HEx YCTaHOBIEHa MDOBHmEHHAS
KOHNeHTpamusa Gopa B accommamm ¢ Rb, Cs, Sn. B mopomax raammoft HHTpPY-
SuBHOR (asH MpECYTCTEYNT AKNeCCOpHHe MEHE paJH-KOHIEHTpaTopH £, Ps B,
PenrO3eMeJEHEX B DeIKAX 5A6MEeHTOB.

HpnbEEE KOMIVIERC TDAHHTOB IpeICTABIeH Iaftxamu AITATOBAIHEX MHL DO~
KIME-QJIBORTORYX (C CHOTHTOM X MyCKOBATOM) IDEHATOB, WUTOKSME H  XWISME
ABYC/OIABHY MUEDORINH~KBADI-aJEATOBHX ODerMaTHT-aILUMTOB, OCOrameHEHME
MyCKOBATOM. XAMWYECKE! M MUHepakbHHE COCTAB OOpON XEABHOTO  ROMILIGKCA
GJIH30K K COCTaBy GHOTHTCONepXANMX TDAHETOB MacCHBA H HX darmars HHx
IPOH3BOMNHHX.

Bropad rpynma alscRATOBHX H Ne#RORDPATOBHX I'DAHATOB CpeXHe-BepXHe-
KapOOH-TIeDMCROT'0 BOSpacTa pACODOCTDAHEHA NOYTH BO BCEX 30Hax TAnb—
lapa # mpeficTaBIesa HECONLIEME MACCHBAME, MeIKHME TeJaMH, CEepHAME Aok
TDaHATOB, TPAHNT~NODPAPOB B NIp., MHOTHE H3 KOTODHX OCHAapyXEBADT CBASE
C IMyCHHHEME DasjoMamd. BospacTHoft HETEpBal 3To#f rpymmH oT cpenHero
KapéoHa no mepmu (dmr.2).

HeGoxbime MacCHBH alACKUTOBHX T'DAHATOB JCIOBHO CpenHexapGOoHOBOIO
BO3pacTa (OHE NPOPHBADT OTNOXEHEA HEXHEI'O KapOoHAa) , pacmoMoXeHH B (Ce—
BepHOM TaHb-llaHe BUOA: "Bazmeftmeit CTPYETypHOR JmEEE TAHb-[laHa"; aTo
Kaprumcrme m Kapacy@cKme WHTDYSHE B MecTe cowreHeHns ee ¢ Tamaco-dep-
TAHCKEM DA3JIOMOM, I'DYINa MACCHBOB K BOCTOKYy OT 03,Conkyns, Mamacckas
HHTPy3HA Ha 3amane Keprmsmm,

Mamaccras MHTDy3EA pacnosoxeHa B 30He Tanaco-PepraHcroro pasiaoma
Ha rpanmne Kaprusmm m KasaxcraHa. OHa ciozeHa THE#COBUIHHME GHOTHTOBH-
MI IpaRETaMu, KOTODHe ONMEEe K KOHTARTY NeDEXONAT B JefRORpATOBHE, CO-
nepxamie MWIEPONOKOCHHE 0G0COGNSHHS MEeIMATHTOR. TpasuTH npopuBanTCa Me-
JIEEME DTOKAME ¥ NafikaME rpaHET-mOpdEpOB, BO3pacT KOTODHX  [pHHEMAeTCH

RaK mepMcruif,
[lerMaTrTOBOE HONE HPEYDOYEHO K CyOUBMpOTHOMY HPOBECY KDOBJH B IpH-
KOHTAKTOBO# YacTH HHTDYSHH. B JeftxoxpaToBmx Do pfEpoBUHEX TpaHHATax

T'.B.MenenTEeBHM OTMEYeHH MOBHIEHHHE comepxanua Bb, Cs, Sn mo CpaSBHEHHD
C rHefCOBAIHEME CHOTHTOBHME I'DAHHTAME,

Kaprumckme m Kapacy#toxme mHTDY3mE OpeICTaBNeHH JIMHERHO OpEEHTHDO-
BAHHHME TQJAME I'DAHATOHNOB M YYACTKAME NeIMATHTORHX XX, TpasmTH npen-
CTARJCHH MEJKOSeDHECTHME, rHefiCOBMNHHME CHOTHTOBHMH, & TAKEe IBYCJIA~
HHME JeRROKDATOBHME DASHOCTAME, CBA3SHHHME faruaibHEME OepeXOIAMH. OJH-—
HNOKOHTAKTH OCOTaleHH TypMaAMHOM. B Ne#KOKPATOBHX MEKDORIMH—EJIBCATOBEX
PasSHOCTAX HaGIONALTCA WIMPOBENHHE OCOCOCNEHEA K MOJKEe IerMaTOHIHEe
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npoxunrs. Cpemd aRIECCOPHHX MHHepAaloB MpeollafialT MarHeTdr, cdeH,rema-
THT, 80ATUT, OEPKOH; OCHADYXeHH AKIEeCCOPHHE TAHTAMAT-KOJIYMOHT, KacCH-
TepAT B 8CCOIMAIME C (UIDODHTOM, MEeJATOM; CONEPXAHM® pyOHIHA W  Ne3Hd
BHIIE KJIADROBHX.

EunbHad TpaHAT-IEIMaTHTOBAA 30HAa NPOCTHPAETCH C CeBepo-3amaia  Ha
Dro-BOCTOK Ha 45-50 kM. AdcoioTHEHE Bo3pacT nermaTHToB 290 MIH,JIeT.

HamGonee mEpOKO pacmpocTpaEeHH aNACKHTOBHE H JEeRKOKpATOBHE T'DaHH-—
TH BepXHeKApOOH-IEepMCROT'0 BO3pacTa.

B ranenonmnax CeBepHOro Tanb-llaHA BOSHMKHOREHHMe HO3[Henaneosoic -
KEX aJACRHTOB CBA34HO C TEKTOHO-MAIMATHYECKO} arTHBM3armmeil KaJeIoHHI,
B lxsom Taub-llane — ¢ pa3BETHEEM reprmHCKOff criIamdaro#f cmcremu.B Cemep-
HoM Tanb-llaHe BHIENADTCA YeTHDE KOMIIExca alsckuToB (KysHemnom, Jleckos,
1975).

AumrTamcrui (aRTDSCKEE) KOMILIERC HOpeNCcTaBIeH Ipymnof OTHOCHTENBHO
kpynHEX (35-50 ) maccmBoB ( Aumrramckmit, KeunmxeMmHCKmt, [¥wrsapHECKAR
® Op.) # MeAxuX mTOXOB B KuprmsckoM, Kacrekckom xpedrax, xpedre  KyH-
refi-Anaray ¥ ropax Kuswia-Ovmmya. OHE KOHTPOJHDYOTCA CHCTEMOH Mepecexran-
mEXCA pa3pHBOB, OGDAMIABIMX ¢ BOCTOKA BIMRAJNEINOHCKYD BocTodYHO-KHprH3C-
KyD BnammHy. [lepMcrmfi Bo3pacT AYHRTANCKOI'O MACCHBA OCHOBAH HA oOmpeme-
IeHmH a6COMDTHOTO BOo3pacra: 240-555 MIH.JeT. MaccHB pBeT HUEHeKaMEHHO-
YTOJABHHE OTIOEBHHA ¥ NEepMO-KapPOOHOBHE CHOHMTH B ropax Kusma-Ommyx. 910
nafirkooGpassoe Teao IS xM MMHEH npw mapeHe 0,5 HM, CHOKeHHOE MeJKO-Cpe-
IHE36DHECTHMH AAACKATAME, KOTOpHe DBYTCH Naframy rpaHuT-nopdupoB.Hnmrs-
Hag cepmd - amiaATH B JamupodzpH. lMpORO pasBETH anbCHTH3ALMA H rpefise-
Husamud, [Jo-BAMUMOMY, ONASKM SUAKTALCKOMY 8JACKUTH DOMIeRAHOTO H KacKe-
JIEHCKOTO KOMIJIEKCOB, pa3BUTHe B IeHTpaNbHO# dJacTm Sammmitickoro  Anaray
(Gacce#ts B, M.AIMaaTHHOK) KOTODHE TaKEe CUATADTCHA NEePMCREME, T.K. OHE
CeKyT Bce naneo3oftckme oGpasopanmaA (llepsa, I975).

Kepereramckmit KoMmwIekc OoO0BeImHAeT Menrue (I-8 rM™) maccmeH (Kepe-
rerTamckmi, JoHrypemuHCRmA, ARcyifickmit m Op.), KOTOpHE NpUYpPOYEHH K JIH-
HefiHuM cTpyRTypaMm AfiTop-Kepereramcroro pasioma B xpedre Tepcreit Anaray,
AGcompTEuE BO3pacT rpasnToB [mmrycyfickoro ¥ HepereTamcKoro MacCHBOB
260 mma,geT (Teomorua CCCP, r.XXY).

Amupropcruit xommnexc (HammaTopcrmit Maccmp-2 KM2, H MeJKHE MTOKH)
TAroTeeT K rpaHune CepepHoro X CperHero TAHb-llaHfA - CTPYKTYpaM,orpann-
YEBapmEM CHBIYKD SOMKANeNOBCKYD TypyKCKYD NepAfepriecKyl BIAIWHY (DXHHR
CRIOH xpedTa Tepckefi-AnaTay, xpeder CapHIEAs).

Qaapramckull ROMILUIEKC MNpeNcTaBleH ONHOMMEHHHM MaCCHBOM (37 Rmz)
Z ero caTeJUlATaMy BOJEMSE TpaHHuH CpenHero ¥ [xHoro Tamb-lleEA B XpedTe
ArmupmitpAx - sanapsul (adc.BospacT MaccmBa 290 MIH.IeT).

UHTpy3s:y aJifCKUTOR HMEDT ONHO- WM IBEyXPa3HOe CTpPOEHHEe HEe3aBHCHMO
OT pasmMepoB Ted. OHM CJAOXEHH DO3OBHME CpelHe- M KDYOHO- IOYTH DABHOME-
PHOBEDHECTHME AIACKATAME (mepBad ¢asa) X MeJKO3epHACTHME TOPHHpOBMIHE-
MH, QIUIATOBANHHME SJIICKATAMA HJIH TpaHnT-( alacKET)-nopiupamm (BTOpas fa-
3a). o cocTaBy cpeis HUX pa3MM4abTCA IBe NOATPyNOH: &) MeJOdYHHE AJlAc-
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KETH MaGCCHBOB SYHKTANCKOTO H ANHPTODOKOTO KOMIAGRCOR; 6) AAACKATH HOp—
MAJIBHOT'O COCTABE KEPEereTANICKOIO KOMIIeKCA. [leTDOTeHOTHYeOKHe  OTANINA
anackuToB (Kysmerom, Jeckos, I975) oOBACHADTCS npenmecTEyome#f 3BoJIDIN-
eif MarMaTESMa; WEJOUHHe ANACKATH QYMKTANCKOrO KOMILIGKCA CM@HADT BO Bpe-
M@HH ROMIMI®KCH I'ad0pO-MOHIOHHT-CHeHATOBOR H CHEeHHET-eJOYHO-CHOHRTOBOR
fopMarmit cpenHero-NO3NHETO KApOOH&, TOTNA KAK ANACKETH KepereTamcKoro
KOMILIeRCa crelybT Sa fopuanme# CHOTHTOBHX I'DAHHTOB HODMATBHOIO pAza
AeBOHCROI'O BOSpacTa. MarmMaTEuecRAas KOHPSPIeHTHOCTD QAACKETOB STOIO paii-
OHA ONpeNeAdeTCA OBASAME HX CO WEJOYHOR HIN H3BECTHOBO-NMENOYHOR BeTBA-
ME,

I BepXHeNaNe030RCKEX ANACKATOBHX H MeJIOYHOIPAHHTOBHX KOMILISKCOB
OTMEHEeHO OMONOX6HNe BO3pACTA B HANDABIGHHH C 3amaja Ha BOCTOR: B Kup-
TE3CKOM XpeoTe DACcHONOXeHH MACCHBH BepXHEKapGOHOBOTO BO3pacTa, Inanee
R BOCTORy - DBDMCREe MACCHBH, Npe[CTABNGHHHe JHNb KOHOUHHME  (aIpmaME:
anackrraMme (Boopny), rpasofmpamm (AKTD3), XEIEHHME rpanATaME  ( IxeTH-
Orys = np.) . (Toxomam, I975).

B repmanenax Kaparay-HapuHorof 30HH B YaTKaxsCcROM XpedTe K ONHCH=-
BaeMoft fopmammEm OTHOCATCA ApamaHcRmlt, MafimaHTANECKER ® IpYTHEE . MACCHBH
Boxbmas 49acTh MACCHBOB EMEET CIOEHME COCTAB~OT CHOTHTOBHX noppEpoBRET-
HEX, nefROKpATOBHX I'DAHHTOB N0 ANACKUTOB ¥ MEJOUHHX T'pDasHTOB,

Axva-llapacoruft HHTPY3EB B YaTKAIBECROM xpedre, mO naHEEM P,MEpra-
ouroBa (I97I), clomeH MOpONaME dYeTHpeX (armil: KBApIeBHX NUODHTOB, I'pa-
HOIHODHTOB, CHOTHTOBHX ¥ IBYCADIAHHX I'DAHATOB B AIACKETOB; DoCHeNHEE
B BHEN® HeCONBIMX WNTOKOOGDASHHX TEJX [pOpHBADT TPasOIEOPATH. OTHOCHTEIH-
HHE BOSpacT MacCHBA OT CpeLHero RApOOHa N0 HExHeft mepMm.

TpyGo3epEnCTHE ANACKATH OMMCAHH B COCTABE CyOleJ09HOr0 AKTeNHHC-
ROT'0 MaccHBa B KypammucroM xpedTe (Xaftpymmen m Ip., I97I). Ha nmsOR oM
pamse HapaTay-Hapuucroft 30HH B Xp.Hapus-Too, BOAM3E ATCamM-MHETEY9eKe -
ROTO pasioma, Tela ¥ NAflKH alACKATOBHX TDAHETOB DaCIOJOXEHH Cpem# KOH-
TARTOBO-MeTAMOPPUYECKAX MOPOJ CHAOXHO MOCTPOSHHOTO "YARHCKOTO HETDY3HBE"
B noyuee p.¥nad. HauGoasmee mo pasmepaM Teno mMeer 4,5 kM B ymHEYy OpR
mzpree 400-500 M. Bce Tena BHTAHYTH B CEBEpO-BOCTOUHOM HaOopapleHAH H
IpeICTaBIADT eJHHYD Cepub. Bo3pacT HOpON BepXHemaneosockml (Barmpos,
Kecexres, Kopoxes, I96I). Ina anscruropoft dopmarmm BepXHeNasne030#cROro
BospacTa, paseATO# B Kaparay-HapuHOROX 30He TeproEHEN, OCOCSHHO Xapar-—
Tepaa TecHad CBASh C NPYrEME fopMammAME. 3Nech THNEYEH MHOTOPAsHHe By-
ARAHO-ONYTOHAYSCKAE KOMIVIOKCH, INie ANACKETH, ABAAACH KOHEUHHME WNeHA-
ME, EMEDT HOSHAUMTENBHHN OCHEM, HANDEMED, DAHHONEPMCKREH KyDEIMHCKEH HE-
TPYSHBHHi 'KOMILIEKC C COCTABOM: rad0po-MOHIOHRT~TI'DAHOIEO DATH Jef#irorpa-
HOTH, 8AACKATH. E.M.Tonoemm (I975) cumraer, uTO B CTPYKTYpPHO-TEKTOHH -
6CROM KOHTDOJE NMEePMCREX BYJKAHOI'®HHHX M MHTDY3HBEHX KOMILIEKCOB Kypa=-
MEHCKOff B Jarrambcroff 30H BeIyNEME ABIALTCH CHHKIRHAILHHE CTPYKTYDH,
MYZBEH, KAXbIEepH # IIp.

B BocrouHO# wacTm ImHoro Tamb-llana palton Kormaamscxoro @  MHEIm-
9eKCKOro XpeGTOB ODHBIGRAET K ceCe BHAMAHHe Kaxk ONAH HS HAamGoJee mepc-
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NeKTEBHEX pafOHOB pa3BATHA ONOBAHHON ¥ pelKoMeTaibHOH MUHE DaIE3a1MK ,
ROTOpad KOHTDOAEPYeTCA IDaHETOHIAMA (balt6ynaToB ® Ip., 1973). Bpems do-
DMEDOBAHEA TPAHHTOKNIOB ITOrO DETHOHA ABTODH H& OCHOBAHMM IAHHHX OOpe-
IeNeHHA 8O0COXOTHOrO BOSDACTA CUHTADLT NO3IHEXADOOH-IIEPMCKAM. B emuHOM
HETDYSHBHOM KOMIUIEKCE® BHIGMSUTCH TpH TAABEHX a3H, Kaxrmad K3 KOTODHX
EMEeT CBO@ XHALEOEe CONDOBOXKEeHEe, ¥ dYeTBepras Naftkosad, CaMOCTOATENH -
Hag fasa "Maiux EHTpySmi™: I - xBapneBHe NEODHTH N NEODET-MOHUOHNTH,Ipe-
HONMODHTH, amaMenmwTH; [l - KpynHONODHHPOBMIHNE aMpréon-CHOTATORHS '}
6moTETOBH® rpaHETH; [l -~ GHOTETOBHe X JEEROKDATOBHE I'DAHETH; I¥ - rpa-
Eur-nopdups, GexssuT-NOPIMPH, XEOPATOEHE K Iuadas30BHe MNOp, APETH H JP.
K fopMarue ajiACKETOBHX H JeRROKDATOBHX T'DAHETOB B 3TOM paitoHe OTHOCAT-
o mopomu [ dasu, mpeXcTEBNGHHHE CPeNHESEDPHHCTHMA OEOTHTOBFME ¥ JIefKo-
KDATOBHME TDAHUTAME, OCpASYDUEME HECONBIMe CaMOCTOATENBHHE MACCHEH WX
OTOKE B COOTABE CJOXHHX MHOrODasHHX IIYTOHOB - AKNHRDAKCKOM B Mynpmwc-
KOM,

B Mmwms9ercroM xpedre ll marpysmenad Pasa npemoTanicks HHEIBIEKC-
xuM ¥ CyXONONBOKMM MacOMBaME. NEHTEuexcruft MaccmB (280-264 MJIH, JIeT) 00~
HAEA8TOS B BHES MOMEOTO HafXooGpa3HOTO TeJa HA CeBEDHOM CHIOHe ONHOH-
MeHHOTO XpedTa. Maccws CUNTAeTCH MEXNIACTOBOR maTpySEeft. B HeM mpeod-
ZafanT KPYNEO-CPeAHe3epHECTHe CHOTHTOBHE IPAHNTH. JHNOKOHTARTOEHe H3-
MeHOHHd IpeICTABIeHH OTOPOYKOfl ANAETOBENHHX TDAHETOB MOMHOCTBD IO 2 M;
9TH X NOpONH olaranT X amofmsH MmaccEBa. KWNBHAA CepHA npencTaBIeHa
ANNENTAME X NeTMaTHETaME.

Cyxomoancxmit Macom (290 MAH,JeT), IIOWATED OKOXO 4 muz, EMeeT He-
npaERALHEYD QopMy, KpYyTHe TEKTOHEYECKHe ROHTARTH; pEEult KOHTAKT coBOA -
maeT ¢ CyXONONBOCKEM DAasloMOM. Maccwms cuETaeTCsA NMCKODHAHTHHM TENOM TH-
ma 9TMONMTA, OGNANAeT MOMHHM KOHTAKTOBHM ODEOJOM, B mpelarax KOTOPOTO
pasBETH KBapr~(JIODETOBHE XWIH, NeIrMaTHTH. boabmad 9acTh MaccHBa OCJ0-
X6HA KPYNHO-CPeJHe3epHMCTHMA CHOTHTOBHMH TDaHATAMHE, MEHBIAA —MeJKO3ep-
HECOTHME OHOTHTOBHME TpaHETaME. EmwrsHad cepEs OpelcTaBlieHa NaiiRame an-
AETOB. AHANOTE STHX MACOHBOB B KORmAATBCKOM XpedTe MpeNCTABAeHH Y4YKO-
MEROHCKEM ¥ [IMREPTHRKCKAM MAcCHEBaME H AKYEICKEM NITOROM B ArmmiipARCKOM
MaccEBe. B rpamETax [l $asH EHTeHCHBHO IDOABJEHH METACOMATHYECKH® OpO-
NeCOH, CPOME KOTODHX OTMEYeHH DAHHAA X NOSHHAA AJbCHTHSAIMA, SaMEMEHHe
OHOTHTAS IMHHBANBIATOM, rpefisenmsaima, (UOPHTH3AIMAA.

Hopoms IV $asy Maiux HETPY3EA OTIHIADTCA OCOJBIEM pasEoodpasHeM
cocrapa. PasMemeHEHe UX KOHTDOJApYyeTCA KDYyINHHME pasioMamu. I[Io cocraBy
CpeI® I8eX OTMeueHH rpaEET-IopdEpH, (eissmT-nopdHEpH, T'PAHOCHEHET-NOD -
$EpH, CHOEMT-IEODUT-TOPIHPH, MENAHOKDATOBHE NMODHTH, IMadasi B Imada-
80BHe nopdupmTH. IIpoBeneHHHE 8HANMS XAME3MA MOPOX BepXHEKADOOH-IEpMC -
KOT'O HHTDYSHBHOI'0O KOMILIEKCE NOSBOJAET CHeNATh CAeNylmEe BHBOIH.

TpasEOIMOPHTH ¥ KBApIeBHe ITHODATH I EHTPYSHBHOR fasH  OTHOCATCA K
RONOYHOSGMOXBHOMY DALy ¥ EMEDT I'EODEIHOe NPOMCXOKNEHHe; IOpPIEpOBMIHHE
GHOTETOBHE H AMPROON-CHOTETOBHE TI'paHETH II PasH OTHOCATCH K CyOmen0dHO-
My DALYy B [0 XEMEWIeCKOMy COCTABY CAMSKH K CpelHeMy THIYy H3BeCTKOBO-le-
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Z09HOrO rpaHETa (1m0 HORONBACY) ; OMOTHTOBHE 4 JEZKOKDATOBHE TpaHATH
$asH TakEe OTHOCATCH K CYOWENOYHOMY PRIy E IO XWMHASMY OpECIUXADTCA K
CpelHeMy THIY MeNOYHOTO I'pDAHHTA; RuCIHe Hafirm IV fasH mo XEMmsSMy saHE-
MabT OPOMeXyTOYHOe NMONOXEHHS MEeXNy CpelNHEMH THISMA SJIACKETA ¥ MeJOYHO-
ro rpasmra (no Jai4) ; BapEAIME DOTPOXEMEYECKOTO COCTABA IVIABHKEX Pamma~-
JBEHX DasHOCTeE MODOX KOMILIeKCA, OTHOCHMHX K ONHOf HHTDYSHBHOX tase,
HeBEJWKH H HE CBA3AHH C DACHOJOXGHWEM B DABJMYHHX TERTOHHUECKEX 30HAX;
TPaHATOMIH KOMIIOKCA OCDASOBANHCE B DeSYALTATE DASBATHA ONHOTO MaIrMa-
TEYeCKOTO HOTOYHEKA T'DEHHTOMINHOI'O COCTABA C HECKOJNBKO MOBHINEHHOHR memo-
9FOCTED, T.€. ABIADTCA KOMAIMATAME; IDAHETORIN KOMIUIOKCA XapaKTephaay-
DTCA NOBHWEHHHMH NDOTHB KAADKOBHX CDeNHEME COLepEaHmaME Sm, W, NbTa,
Mo, Pb, Cs,B, f'; B cepum nocsemoBATeNBHNX HHTDYSHEEHX Pas xommwiexrca
or I K Il DpOMCXOMUT yBeAN4eHH® CONEDEAHEE BCOX DACCMOTDOHHHX axKneccop-—
HHX 9NIEMEHTOB, & B JHafirax IV (asH - CHEXEHHe; T'DAHATOMIN NHLTLEUEKCKOTO
xpedTa, OPOCTPAHCTBEHHO CBASAHHHE C SIMMMOTEOAHTHIIMHAIEHEM IOIHATHEM,
OMUYADTCH NOBHUEHHHM comepxammeM Sn, W,N&,Ta,Rid, Cs, B, i § orsocm-
TGABHO HESKEMA KONHYECTBAME STHX SJNEMEHTOB XapaKTeDESYDTCA IDAHETOHIH
KormaaXbCROTO SIEMEOTeOCHHKIRHANBHOTO NMpOrHOA.

B nenTpansHoft vacTn KxEoro TaHb-laHsa, B TypReCTAHCKOM & AjaficKo
XpedTax, NOPONH (fopMary Ne#KOKDPATOBHX TIDAHUTOB K AIACKATOB He MMEDT M-
POROTO pacmpocTpaHeHEA. B BocTouHO# yacT: TypKeCTaHCKOrO XpedTa OHA
IpencTaBNeHH MEIKOSEDHHCTHME JNEHKOKDATOBHME I'DAHATEMA C TYDMAIHMHOM &
OerMaTATaME, KOTODHE CJarabT Na@fKoo0pasHHe Tela, CeKymHe IOpPHPOBATHHE
TPaHMTOHMNH paHHe#l fasu z BMemanume mopomu (KapaBmmHCKEH, AYEKaIMEHCRER
B IpyTHe MaccuEH). P,J.TaBpui¥H NpHIECHBAET MM [epMO~HIXHe TpAacOBHM( 7)
BospacT (BoaoYroBmY ® Ip., 1973).

lermaTuTOBHE HONA OOHYHO DACHONATADTCA B KPACTALIAISCKAX CHIaBLAaX
B ORA#MIADT BHXOOH I'DAHMTHHX MACCHBOB. B NOCHENHEX HAMGOIHIHM pacnpo-
CTPaHeHHEM MOJB3YDTCHA KPYNHOSSDHHCTHE M MODMpOBANHHE CHOTETOBHE ,MHOT—
72 NEPOKCeHCOIepXaue TIDAHATH, KOTODHe JePSCEKADTCH Codee  MOSKEEME,
PASBUTHME B DESKO NOMYMHEHHOM KOIMYECTBE MENKOSEDHECTHEME MYCEOBAT-TpE-
HAT-TYDMATMHOBHME TDAHMTEMM, 110 COCTABY ONUSKYME K ANACKUTAM.

llosmiue rpaERTH OTMIEYapTCA Gonee JeKOKPATORHM COCTAEBOM, 3HAYATE-
JBHO CONBIEM AGCOMDTHHM COIEepEAHHeM KpeMHeseMa ¥ OCOOGHHO  IVIMHOSeMa,
NOHEXGHHEM CofepxanmeM Ca, Fe, F, P,

B mermaTETax, pasBETHX B MaCCHBAX MO3IHAX TDaHHTOB, CpPABHUTEIBHO
C PAHHEME yCTAHOBJ@HO HEKOTOpOe yBeJWYeHWe KOHIEHTpAIME TAHTAAA H B TO
X BpeMs yMeHblleHMe colepxanmit pemKUX MEJOYHHX METalIOB, B COOTBETOT —
Bid C COOTaBOM MATEPHHCKUX MYCKOBAT-I'DAHAT-TYDMAIMHOBHX I'DAHHTOB IO3%-
HEe MerMaTHTH 0orave KOMYMOHTOM H KACCHTEDATOM.

Ha sanage (msoro Tame-liasa fopMamus IefiKOKDATOBHX H ANSCKITOBHX
TpaHMTOB OTMEUeHa B HapaTWOMHCRUX ropax, B KapardmuckoM m Jomalynaxc-
KOM MaccHBax, a Tarxe B Ko#ramcxom, KompadaTckom u np.

B cocTaBe I'CCapCKOrO KOMILIEKCA KDACHHE Je#KOrpaHUTH OTMEYeHH
B sanan-oro-sananso# gacTu srot cucremu ( p.Oomsapaur, Kmryr, Tymnonanr,
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rops KyraTamr); OLHOBDEMERHO B JNeXKOTDAHHTAX OTMEYEHO NOBHNEHHe KAMAA
# @ropa. [l0 TEONOTEYECKEM H DAMMONOTHYECKUM NAKAHM, BOSPACT IHCCAPCKOIO
KommIexca 273-304 MiH.ner. (Toxmopma, I975).

Popmanua
JETEEBOCADIACTHX I'DAHUTOB

dopMammA JMTAEBOCIOIECTHX IDAHHTOB HA TepPATORHE Cpense#t AsmE pa-
Hee He BHIeJNANACH. BunefeHEe ee HOCHT YCHAOBHHMA Xa8parTep, T.K. DETHOH&—
NHHEME pagoTaME OHA He yYRTHBANAchk, & NeTANbHHe HCCHAENOBAHRA RACADTCHA
HeOONBIHX YYACTKOB.

INTEEBOCADIACTHE TPAHTH TECHO CBASAHH ¢ NeHRORDATCBEME H CEOTE-
TOBHME ANACKATAME, IBYCIDIAHHME E MyCROBMTOBHME TDaHHTEME, clarad 9ac-
TH MACCHEOB, NDEKOHTAKTOBHE M IDHKDOBENbHHe yYACTRE, anofusH, Dexe OT-
neibEHe Hedoabime TeJa. JETHeBOCJDIECTHO I'DAHETH OTMEYSHH B COCTABEe IPé
HETHHX MACCHBOB CIUIyDHICKOI'O H BepXHENANe030HCKOIr0 BOSpacTa. B rameno-
pEnax CepepHoro TAHb-llBHA IpAHETH 5TOR QOpMAIEE ONECAHH B TanaccroM Jixy-
MroacroM ® TepcreficroM XpedTax.

B KymumrarcroM Maccmpe (Tamacckuit xpeder), 10 NABHHEM T.B.MexesTse-
pa, B IpeleAax MOJOTOTO CeBEPHOrO KOHTAKTA MACCHBA B SHIO- ¥ IKSOKOH-
TAKT® OTMeYeHAa CATELIMTOBAA (amEa IDAaHEETOB, B COCTaB KOTOpOR BXOIAT
MeJIKO36DHECTHE GHOTHTOBHE, NBYCHDIAHHe, MyCKOBHTOBHe ¥ MUKDORIMH-AIL -
GETOBHe T'DAHATH C MyCKOBATOM. [oCAefHEe NDEACTABIADT HHTEPEC B  CBASM
¢ NpECYTCTEEEM B HEX ARNECCODHHX CNONYMOHA, AMOETOHHTA, KOJNYMORTA ,
RACCHTOpHTA, KCSHOTEMA, 8 TAKEe SHAKOB MHPOXJIOpA, ODaHHEpHTA H TODHETA.
TeoxaMEdecKas CHeIEaTESamEA 3TEX rpamron: B, F,Nb, Sn,Ta.

Opro-KyTasmmHcKOe IDOABIGHH® aMASOHETCONeDXANEX TDAEETOB C &KIeC-
CODHEM JENENONETOM DACHONOXEHO HA DrOo-3alafHOM CKJIOHE JEyMIOJXBECROTO
XpedTa ¥ NpEYDOYEHO K DEHOfl SK30KOHTAKTOBO# 30HE: RHTDY3HH OHOTHTOBHX
rpaErTOB ¢ &6c.BospacToM 380-360 MIH.ZeT. B mpejeaax MaccaBa pacupocT-
paHeHH KpacHOBATO— H EeATOBATO-C6PHe, CPeNHe- M KPYIHOKDHOTAJLIHIeCKHe
0 DOpPEpPOBHINHHX OHOTHTOBHE T'DAHETH MEEPOKIHH-OJAT'ORKIA S-8Ab0ETOBOTO CO-
oTapa. Jad HEX Xa8paKTepHH pasHOOOpDASHHEe AKIECCODHHe MHHEepaNH - COOLy-
MeH, EacCHTepdT, (VOOpET, TONAS H TypMaMH. B 9K30KOHTAKTOBOR 30He
BCTPEYanTCH BHXONH XefKOKDATOBHX MERDORINH-8XBCHTOBHX MIBYOMDAAHHX H My-
CEOBHTOBHX I'DAHETOB. B HeNOCDeICTBEHHOR GAMSOCTH OT HEX BCKDHTH OIHHHE-
9YHHe JAfEH MERDORAHH-SABCHTOBHX, B TOM YHCAN® aMa30HHTCON6pPXANEX I'pDAHE-
TOB.

B BanmpaBieHME OT OHO ETOBHX I'DAHETOB K JN6{KORDATOBEM H K HX XWIb-
HEM TDOM3BOJAHHEM OCHADYXEHO YBEANYGHHEE CONEDEAHNA HATDHA, DOIKEX MeI09-
HEX SHEMEHTOB H (ropa. YBeANUMBAGTCA KOINYECTBO amkOETa, &8 CHOTHT IO-
CHeNOBATeNHHO 38MEHASTCH MYCROBATOM E X6XeSHCTO-ANTHOBHME CHARIAME.
B 9TH mMOpONAX BMECTO ENATHTA DASBEBAGTCH TONAS, COAEPEHTCH doxnme Ham-
opETa M KACCETe[HTA, NOABISETCA TAHTAINT-KOXYMOET.

CooraP H OCXEE HAOE CBENOTEABCTEYST O TOM, 49TO Ha HOBOPXHOCTH,
DO-BREMOMY , OCHANGHH ANMERAJNbPHHE YACTHE I'DEeCHOBHIHHX BHCTYNOB X anofus
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HHTPYSHE JeRKOKPaTOBHX JHTHEBOCJOIACTHX I'DAHATOB.

Tonckoe M BapckayHCKOe NDOSABJAGHAS aMa30HETCOLEDEANAX TPAHUTOB pa-—
CIOJIOReHH B OpelieJax LXHOrO odpamaeHus MccHr-Kyna, B OpEBONOpasmenbHOl
gacTa xpedta Tepckedl Azaray. AMasOHRTCONEpXAlldeé PA3HOCTE TPAHATOE TeC—
HO accomampylhT C KDACHOBATHMH CpeIHe- M KPYIHOKDHCTAJNIRYECKIMH, MHOTIA
NOpPAPOBEIANME, NeAKOKPATOBHMY TDAHETAMH, comepEamEMi CHOTET.  OOHYHO
OEH NPAYPOYEHH K NPERPOBENHHHM yYacTRaM EHETDYSHEt, TUe BHOOAHADT JMOO
nporAxeHHHe X0 I KM B oXee 30HH MOMHOCTBD B HECKOABKO COTEH MeTpoB
(Tor) , /MO0 HeSHAUMTENbHHE HHTEDBANH B yYACTEAX BHRIMEWBAHWS MARDOR=
IEH-aMbOETOBHX amofus (Bapcrays).

B paftone ToRa nmepexonHHe MeXIy KDACHOBATHME M aMA3OHETCOJEDESINMIME
TPaHHTAMM 30HH NpenCcTABNeHH CBETAHME D&83HOCTAME, B KOTODHX BCTDEYADTCA
IUEPOBANIHENE NEOIMATOMNEHE OCOCOOJEeHES KBApI-aMa30HATOBOTO C GHOTHTOM 00—
crasa. llo naneum I'.B,MenenTsesa, NpOBOINEBIErO ONPOGOBEHEe STHX pASHO-
BUNHOCTER JEHROKDATOBHX T'DAHATOB, BCE OHM OGOTAMeHH DeNKAMA mMeJOTHHME
MeTanxamME. [IpX 8TOM MAKCEMAABHHE CONEDRAHNS DyORNES H MeSHEA yCTAHOBIe-
HH B aMa30HETCONOpPXANNX rpaHdTax. Ha ceBepo-BOCTOYHOM NMPONONKEHME 10—
JI0OCH pacnpocTpaHeHEA aMa30HETCONEpXANMX I'DAHATOB DA3BATH BHXOIH &/MLCH-
TOBHX (ammii,

K aroft popmarmu, NO-BENMMOMY, MORHO JacTHIHO OTHECTE KypMeHTHHC-
EElf KOMIUIEKC JeHKORDATOBHX M CyOmeJOYHHX I'DAHATOB BepXHENANe030#CROro
(mepmcroro-mesosofickoro 7) Bospacra, OGBemMEADNER pAT MaccmBOB, paclo-
JOXEHHHX B XpedTax 3amwmiicrom @ Kyrze#t-Anaray. XapakTepHO# 0COGeHHOCTED
aTEx MaccmBoB (llepda @ mp., I968) ABIAETCA MpOABJIEHEE aMa3OHETHSAIMA ,
aIBCHTHSAIMY, QMDOPHTH3ALNN, NUDPATASAIMA X CBASH C HEME TAHTAT-HEOCHE-—
Boft, ONOBAHHOE M penrOSeMeNbHO! MEHepaymsarmu, laftka-anofmsa yduacTka
Kaparaftinaxrac, no naHHeM M.T.TeoprweBckoft, mmeeT dopMy maftxoodpasHOTO
TeJa OPOTAREHHOCTED IO I,5 KM m MomHOCTED OT I0 mo IO0 M. Oma caoxena
CBETIHMH 3€JeHOBATO- WM DO30BATO-CEDHMA MEJKO- M CpefHe3eDHECTHME Ipa-
HETaMM, HA KOHTaKTaX NepexXOoNiuuMi B SIUMTOBANHHe ¥ MOPPMPOBHIHHE pas-
HOCTH. B rpaHETax MMPOKO OPOABNEHH MPOLSCCH aMbOUTH3ALMM,TpeftSeHmsaImm
¥ aMasoEETESaIE# (C moBHmeHHHM conepxaHEeM RB,0) (llepda, I1968).

B repumrmnax (Horo Taup-lleHs JMTHEBOCIDIMCTHE TDAHETH  OTMEYeHH
Ha BOCTOKe B JHHIBYEKCKOM XpedTe m Ha 3amame B I'mccapckoM ¥ KapaToome-
CROM xpedTax.

B VHHZIBYEKCKOM XpeOTe OmMCAEM TamKOpEHCKEE ¥ Maftmaemuporuit Maccm-
BH, CJHOXEHHHE KPYNHO38DHHCTHME CHOTHTOBHME T'DEHETAME, ANOPUSH KOTODHX
IpeNCTaBNIeHH Je#KOKDATOBHME T'DaHATaMH, CONeDEKANUMA NOBHNEHHHe IDOTHB
RISPDROBHX KOHLEHTDAIMH DEeNKAX MEeJOYHHX MeTawnoB., [o nasseM I.E.MeneH-
TheBa, MelKO3epHECTHE I'paHETH Il asH B Combme#t cTemeHE oCOTameHH MMH,
Ux amofusu mpencTaBNeHH CpeNHe- M KPYNHO3EDHUCTHME MEKDORIMHE-AIBCHTO -
BHMM, OOHYHO aMa3OHETCONEpPEAEME, NEIMATOMIHHME GAIMAME M DeIMaTHT-al-
Jurama, XuMpdeckuift COCTAB I'DAHUTOB MHHILYEKCKOI'O NOJS XaparTepusyeTca
NOBHIIGHHOA IPOTEB RAAPKOBHX KoHmeHTpamme# B,P, F x Rb.

limporo mpeACTABNEHH XHILHHE NDOM3BONHHE B HKSOKOHTAKTE CyXONOMbC-
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KOT'0 MaccHBa, OTMEYEHH NeIMaTUT-al/IATOBHE U AMA30HUTOBHE XUIH.

CpaBHUTENBHHA aHalW3 colepxasmil DEINKUX UEeJOYHHX 9JEMEeHTOB B I'pa-
HATAX MHHIBYEKCKOTO MOJNA ¥ MX KAIBHHX IIPOM3BOIHEX CBUUETENLCTBYET 00
YBEeANYEHEA KOHIEHTDAIWY STUX 5JAEMEHTOB B HAUPABAEHHE OT CHOTHTOBHX I'Da-
HHTOB K HX CpeIHEeKDUCTAIAYECKEM MEKDORME~aIbOUTOBEM faimaM um anofu-—
3aM, ofOrameHHHM TypMAJHHOM, 3aTeéM K albOATOBHM I'DaHATaM "CYXONOMbC-
KOTO" THNA H, HAKOHeN, K MX 9K30KOHTAKTHHM, OCOCEHHO aMa30HHTCOIEpEa -
mUM EWIBHHEM darmaM.

B cemepHHX oTporax Imccapcroro xpedTa JUTHEBOCADIUCTHE TpasuTH
I3BECTHH B COCTABEe MHOTOPa3HHX TPAHUTOMITHEHX HHTPY3H# BepXHEKRapOOHOBOIO
BO3pacTa ¥ OMMCAHH RaK JIBYCHNIFHHe. B cocTaBe MHTDysmlt Hamboxee  pac—
IpOCTpaHeHH IBYCHDUAHHe I'DAaHUTH, KPYNHOBEpPHHCTHE NOpGEPOBHAIHHE CHOTH-—
TOBHE H TOHKO3EDHHCTHE NBYCJDNAHHE, COTEpEANMEe IVMPDH X XEAH Oe3pYAHHX
nerMaTETOB. JUIA IBYCADNAHHX I'PAHUTOB XapaKTepHO MNOBHMNEHHO® CONEepRaHEe
B, PsSn, penrax mexode#t, nmoHmxesHOe - Ta. OT ITUOPHTOB K I'DAHOMMODHETAM
H MIBYCIDIAHEM IpaHATaM NOBHUaeTcA colepxawme P,B,Cs,Sn , .INo6aBIAeTcd
Rb, Nb. Benymnue axneccopHE OpeNcTaBIeHH adaTATOM, I'pDaHaTOM,HIBMEHHTOM,
aHATa30M, TypMalMHOM, TOmasoM, (mOpHTOM, TaHTaIAT-KOXYMGHTOM,KACCHTE-
DHETOM, LHEDROHOM H ID.

B KapaTnOmHCKOM XpelTe MUTHEBOCIDIMCTHE TDAHHTH OTMEYeHH B COCTa-
Be JoraGyNaxRCROTO MACCHBA M OIMMCAHH KaR NBYCADIAHHE. Maccus DpexncTaB—
afAeT codoff carewmT HapaTROHHECKOIO IAYTOHA, HDOPHBADNEr0 OATe030HCEyD
TOMMy. MaccHB CAOXeH MEJKO3eDHHCTHME NBYCHDIAHHME TDAHATEME C HOTYMHe-
HHHM ROJAYECTBOM GHOTHTOBHX ¥ KDYyNHOSeDHECTHX NODPEDOBANHHX TI'DAHETOB;
BCe OTE DOPONH IepecerapnTc NafiksMu m mroxamu JeXKOKDATOEHX T'DAHETOB.
NopdupoBnnHHEe T'DAHOIUODHTH, Opeoljalapmue B cocTaBe HapaTDOORHCKOTO INIy-
toEa, (I gasa, no P.l.l'aspuamHy, B JonadyZaxcKOM MaccmBe, II0 MHEHHD
T'.B.MenenTseBa, claranT NpEEDOBEJBHHE y49acTKH (adc. BO3pacT 266-254 MIH.
neT). MeaxosepHHCTHe NBYCANIAHHE X JefiKOKpATOBHEe T'DaHETH (254-242 MIH.
ZneT) BCRPHBADTCA CafME M, MNO-BHIMMOMY, claranT 0olee IAyCOKHe 980TH
OIyTOHE; OHA CONPOBOANADTCHA NeIMATHTAMEH MHKDOKJIMHOBOI'O C MyCKOBHTOM
TUna, OCOTaleHHHME MepIOM ¥ I'DasaTOM.

TeoxmMudecras choel@alw3alus TDAHUTOMIOB ONpPeNeJ]AeTCA  IOBHWeHHON
xoHneHTpamde# fropa, goocfopa B accouEanEm C JATHEM, [OSHEM H OJOBOM.

dopuamma
meJOoYHHX I'DAHATOB

B mpemenax CpenHef#f Asum fopMENmA mMeJOYHHX TPAHHTOB He HMeeT MIpo-
KOT'O pasBUTHA. [IpOCTPAHCTBEHHO M TeHeTHYECKH MeJOYHHe T'pAHHTH LeJATCH
Ha JIBe TPYNOH: Neppad, CBA3AHHAA C T'DAHHTONTHHME KOMILTERCAME OOHYHO
CJOEKHOT'O COCTAaB&, pDASEHTA IpemMymecTBeHHO B CeBepHoM Tamb-[laHe;BTOpa#d,
CBA3aHHAS 0O MEeJOYHHMH NOpONaMH, BCTpeYaeTCA OCHYHO B COCTABE DAaBHOOC-
pPa3HHX MeJOYHHX KOMILIEECOB.

B CeBepHOM Taas-ﬂ]aae’a SammmiickoM AnaTay OpDOTeHHHH# MarMaTE3M Ho3-
IHeft cTamEM RANeIOHEN MpelcTa NeH NBYyMA NEPOKO DACHPOCTDAHEHHHMA IEBO--
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HCKEME ROMILIOKCAME MHTDY3HR I'DAEETORIOB: SAMA-ATHHCKEM CpeIHeIleBOHCKAM
B KyHref-sawmfickaM (axTamckuft THN) , BEPOATHO, BEpYHONEBOHCKEM IPAHET-
8IACKETOBOR ¥ IpaHNT-TPRHOCHeHETOBOK fopmammit (llepda, I975).

K mepMcROMy BOSpacTy MHOIEe aBTODH OTHOCAT CODED MOPOL OT radépo
E rad0po-muadasoB IO IHOPATOB, I'DAEOCHEHETOB H CHOHHTOB (B TOM uncne Ky-
PMEHTHHORER KOMILIGKC TI'DAHONMODHTOB-TDAHETOB). STH MHTPYSHN O3HOe ph—
CKOTO HJH, BOSMOXHO, TDEacOBOro (7) Bo3pacTa XapaxTepESYDT,CKODee® BOe-
I'0, DPOABIGHES® REMMEDHEOKOT'O TEKTOHO-MATMATHYECKOTO IERJA,[lepMckmlt Ka-
OTexcKufl MaCCHB (BOOTOWHAA 9YACTH SaNAMEOKOTO ANATAY) MIKDORIEH-DHOOKE-
TOBHX CHOHHTOB 06YeT BYAKAHHTH NeBOHA H KaploHa. [lepMCKEe CyOmeJOYHHe
A6#KOKPATORHE HHTDPYSHE OCBEIMEADT CYONENOYHHO® M WENOYHHe T'DAHHTH,BHNE-
agemte B.K.Momrdem (llepda & mp., I968) mar caMmooTosTemsHEE TarrapoRmR
ROMIZIeXC. Taxwe MHTPYSHH DasBETH B BOCTOUHOff “aoTH KacTexckoro xpedra,
B AKTD3-KaoTerokeM pymHOM pafioke, a TAKEe B BHCOKOT'OpHOZ YacTH Sammmit-
OKOTO AnaTay, I'Ne MACOMBH IPEYDOYEHH K ArTos-TarrapcroMy pasiomy.Orme—
AbHHe MACCHBH OTMOYGHH BIONEF YeMoATan~BeNbOyJAaKCKOT'O pasioMa. IuamHof
parmarsaof pA3HOBUNHOCTED ABIADTCH CpelHe3epHECTHE mEeJOYHHe I'DAaHETH ,CO-
AepsamEe MEKDORME-NODTHT (43-65%), racTHHrcET, apbBeNCOHET,  HHOrZA
SIEPMHOBHE MEDOKCeH. lieJouHHe DABHOOTE MECTaME MEPeXOUAT B cyomeno4sse
E QIACKATH.

B Bocroumoft wacT® xpedra Topaftrup II.A.CymxosumM (Mlepda = xp. ,I968)
OLECAHH MEJKHEe MACCHEH IDAHOCHEHHTOB, IEPEXONANEX B Je#KORDATOBHE Ipa—
HETH H I'DAHAT-NODPJEPH. AHANOTHYUHHE N0 COCTABY MACCHBH OTMEYeHH B BOO—
TOYHOX waoTH Kyure#t Anaray m sanmamsofi 9acTE xpedra KeTmers.

QopuanEy MEeJIOUHHX
H He(eJMHOBHX CHEHETOB

llenounofi MarmMarEaM TAHB-IRHA EMEEeT B OCHOBHOM BepxHenanreo3oformd
H BepxHenaneo3o#CKo-HEXHEMe3030ACKul Bo3pacT. B mesom HaO0DIAeTCA OMO-
JOXeHHe MACCHBOB IDH NBHXSHWH C BOCTOKA Ha 3amay — or 380 MaH.Jer B
BocTOUHOR YacTH 3amMEiicKOro Anaray & B pafioHe MHwIbuexra no 220 MIH,IeT
B TyprecTan-Anae. OTBeJad 0O BPeMEHH (ODMEPOBAHED paza T'DaHUTORIHHX
KOMIUIOKCOB, WMEJOYHHE MAcCHBH, OO-BEIEMOMY, HE CBA3SAHH C HEME TeHeTHdIe—
ckE. ("IzaBHefuwe NpoBWHIEH..., I1974"). Bce MaccEBH, KOTODHX HACYHTH—
Baercda cpume 50, JOKAIM30BEHH B y3IaX NEPECEYeHHS KpyNHeRmrx CyCmEpoT—
HHX 30H paspgerna (/mHEs Huronaesa, rpamEna CpemmaHoro m Kxmoro Taas-
llega, rpaHEna reOAHTERINHANN B I'eOCHHRIEHANE OxHoro TaEb-lams o Ip. ),
BHDaXeHHHX Ha NOBEQXHOCTH CEDHAME KDaeBHX DA3JOMOB C CYGMepHIMOBAIEHH~-
MM CRBOSHHMH COTpPYKTYDaMH.

C BocTORa Ha Samal BHIELADTCH CAeXyDIOEe YysJH cpemoTouMd ( Ipymmu)
MEeJOYHHX MAcCHBOB: B BOCTOYHO{ 4aCTE permoHa — BocTrouso-3ammitcras M-
TbYeKCKadA, ARTD3-BOOpHMHCKAA M ATCAIMHCKAS TDYNIH; B 3a0aHOM OROHY&-
HEn xpedTa Tazacckmit - Anaray-Talacckas Tpymma; B 30He COYISHOHHS Typ-
K8CTAaHCKOI'0 H AzZaficKOTO XpelTOB — HamGOoNee MHOTOYECHEHHAS Typrecraso-
Anafficras rpynna, HacuMTHBaDmad ~pume 25 MaccHBOB; B 3sanamHo# wacTmE IMc-
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capokoro xpedra - MCREHNeDKyIbCRad Ipymma; B cpeImEHHOX YacTE rop Kyms-
IxyxTay - TosOyZarckad rpynna.

B mpeflelaX Y3MOB MACCHBH IDEYpOYeHH MO0 K OTHOCHTENHHO IIPHIONHA—
THM yY4CTHAM, KK [PaBEJIO C BHXOIAMA M:TaMOpPEIeCREX MOPOX  MOKeMOpAd
¥ RPYOHHME TDGHATORTHHME MACCHBAME, JHCO K MyJNBIAM (9acTo HAJOXSHHHM) ,
BEITONHOHHHEM BYJIRAHOT@HHEMN OGDABOBAHHAME NEBOHA WIH NEDMH, COJepXAIAMA
HapANy C HOPMANBHHME Da3HOCTAME smmaefTATORHe 0a3aiabTH. HHOTAA OHM MO-
IyT OHTH I'eHeTHYeCKE CBASAHH C NOCHASTHEMH ( Temaccraa rpyma). B mepsoM
cAydYae MACCHEH NpefcTaBleHH HeJeJMHOBEME CHOHATAME C npeolafaHaeM Na
gag K. Bo BTopoM - He(elmHOBHMY CHOHETAME, NEPeXOLANEME B DODOMH THIA
5CCEKOHT-MOHIOHATOB ¥ NOHKEHWTOB,C npeodaanarmed K HAX Na. . MaccEEH me-
pBOTO THIA HOMB3YDTCA NPOEMymeCTBOHHHEM DasSBHTHEM HA sanane( TyprecTano—
Anaficran, MoragmepxyascKas, Tosdyaaxcras TpymnH) . Ha BOCTORe H3BECTHH
JANE MeJOYHHE MeTACOMATATH AKTD3-DOODIMHCKOIO X SamymficROTO Y3JI0B .
maccms Jos-Amy B VHHIEYeRCKOM y37e. MacCHMBH BTODOTO THNA PASBHTH HOUTH
HECRINYETeNBHO Ha BocTORe. B TyprecTaHo-Anaiickoft rpynme HSBeCTHH JIMIIb
KuryTcruft ® CapReHTCKER MacCHBH, OTHOCANMECA K 3TOMY THIY .

T.E.Menesrses m T.H.Kbanromymo (1975), mcclenoBaBuMe DeIKOMETaTb—

HYD CHEIHA/N3AIMD MEeJOYHHX KOMIIEKCOB, OTMEYaDT, 9TO CO MHOI'EMH us
HEX CBA3aHA PABHOOGDASHAR MUHEDANASAIEA - IEDOXIOD, MEPOBCKAT, JBIHA-
JAT H HD.

[lo MEHepanoro-neTporpadrdecRAM ¥ TI'e OXHAMIIECKAM oco0eHHOCTAM pac-
CMOTpeHHHE MeJOYHHE KOM/UIEKCH OTHeCEHH K Das/MiHHM dopmarmaM. MacCHBH
sanagHORt 9ACTH peruwoHa NpRHAIeXaT NaluHT'eHHOR menouHo~-rpaHaToRoft fop-
Maren.

MacCHBH BOCTO4HOR 9WacT# permoHa OTHOCATCA K KaaueBof meJo4Ho-0a-
sarpToRnHol fopMarEi, ONHAKO STHM MacCHBaM HE cBoficTBeRHH doxee MO3M-
HEe NpOABNEHHA HATDOBOT'O MeTacoMaTo3a, NPHBOAAMErO X 00pa30BaHAD  30H
noBsmenHo#t perKOMeTaNEHOCTH.

K. I, BomouxroBmd

PEIKOMETAIBHAA METAJLIOTEHMYECKASA
30HAIBHOCTE TAHB-IAHA

Hauano. CHCTeMATHYeCKOTO M3yYeHHA MeTamnorenmr TaHb-llaHs IOJOXMIA
B 30 m 40-x Tomax paGorH E.H.Hacmemoma, A.E.Depcmana, B.H.Ionoma, LY.
lMepGarosa, I.B.HuxmrEsa, . .2.Cocemxo, H.A.CMOISEMHOBA.

B Golee MOBIMHEX HCCAENOBAHEAX COJNBMOe 3HAYEHWe B DasBHETHH  Open-
cTABNEHER O MArMaTH3Me ¥ BHIOTEHHOJ MeTaIOTeHMN HMeNH DaCOTH B. 1. Cmm—
paosa, X.M.Adnymnaesa, P.B.Baparosa, E.Jl.Kapnoso#, K.JI.Badaesa,B.T.Ta-
peroena, B.Il.Pemopuyxa, U.M.Mcamyxamenosa, E.H.Topemgoft, ¥.X.Xampadae-
pa, X.H.Bafimyxamernosa, K.}.IaTBAHEHKO, P.P.Mcanosa, B.B.Kosupesa, C.A.
Cmuaftcroro, B.I.Bypoea, C.J.TypoBcroro, B.T.Cyprait m np. OnpefeneHHEM
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HTOrOM STHX W IDYI'HX MHOI'OJeTHHX HCcleNoBaHKE ABMIOCE 5-0e BCceconsHoe
MeTaLtOreHEIecKoe coBemanme (Q$pyHse, I968), Ha KOTOPOM BHABWINCH OCHO=
BHHE CYMECTEyDIEE TeOpeTHYEOCKEe HaNpaBleHMA B DOTHOHANLHOM MeTaLIore-
HEYeCKOM SHAMM3e, 8 TAKEXe pA3JWd4d BO B3IANAX [0 ero OTHEJBHHM I1pod-
JeMaM.

B npenenax Taup-liasa B HacTOAUEe BpeMd DAS/MYHHME HCCJEN0BATEJAMA
BHIEAASTCA HECKOJBKO IEeCATKOB MeTAIOTeHWYeCRUX 30H H MOX30H. [Ipeumpm-
HEMaDMEeCH NOMHTKA YBA3ATE ONpelefieHHHe THIOH MeTaIOTeHNYeCKEX 30H O
TeMI MJIE MHEMA T'@OCHHKIFHANBHHME CTPYE.ypHO—-DODMAIMOHHHME SOHAME  ILIH
067acTAME DA3HOBOSpACTHO# CRAAMYATOCTH MO HAMNEMYy MHEHM HE NalT ONHO-
SHAQYHHX OTBETOB. B TO X6 BpeMAd MeTa/NIOTeHWYecKUl aHamu3 LleHTpans ok
gacTE KEHoro Taxbp-liaHa (Bomo9roBud ® Op., I1973) Doxasanx, 49T0 A JIOKA-
A3alME SHIOTeHHON peIKOMeTANLHOR MEHepaJu3aIMM, CBA3aHHOK ¢ fopmammeit
TDaHATORNOB, HamCoNee NepCHeKTHBeH OmpelelNeHHHE THN "pe3yisTEpynumedcroy
KTypH (3MMMHOIeOaHTERIMHAMLHOE LONHATHEE), YUATHBADme# OCOCEHHOCTE pas-
BETHA 3eMHO#f KOPH KAR B I'eOCHHK/JMHANBLHOM, TAK M B ODOT'@HHOM 3Tamax pa-
3BETEA crIamdaTod cucrTemH (oM.wacrs 0I), . [aHHHWe OO LpyTaAM paitoHam
Tans-llagg MOETBEPOEIE 3Ty 38KOHOMEDHOCTL, BHECA ONpeleleHHHEe KOPPEKTH-
BH. Tagk, B odmeM OJayvae Ui ODOT@HHOTO SMHIEOCHHRIMHANBHOTO 3Tama ME-
HepanWsans’ OCTAeTCA COpaBelIMBOf KOHUENIHMA CBASH Haudonee JUTOPMIB-
HHX (¢ Ta, (S # QOp.) 30H C SMEMEOI€0AHTHK/MHAJILHEMEA DOTHATHUAMU, 4YTO Xe
RacaeTca NeiiTepOOpOreHHOI'0 BTana pynoodpa3soBaHAA, TO 3T3 KOHNENIMA Hy-
ElaeTcAd B yTOYHEHHEM. BuACHHJIOCH cleinymmee. I, Ilosaca peIKOMeE TaabHEX
IefTepOOPOreHHHX TI'DAHUTOHIOB TATOTEDT K TDAHHIE C TeMd 30HAMH, KOTOpHE
00yCAOBAIM DONECC pe30HaHCHOTO NefiTepooporeHesa, B YaCTHOCTH K I'DaHE-
ne CepepHoro TaAEb-llaesa ¢ OxHuM Taub-lladeM. 2, [logca oTEX  T'DAHATOMIOB
E30EpaTeNBHO NPEYPOYeHH K NefiTepoOpOreHHHM MOMHATHAM, BOSHHKIAM IO HX
BHeZpeHHA., 3-, I'pAHMTOMIH HARJIANHBADTCA HE BCe CTPYKTYDH NpelHIymero Ie—
OCHHRIMHANBHOTO 2Tana; B CTACMIBHHEX 30HAX (CpPONMEHHX MACCHBAX)OHH HMe-
DT NoNYmHEeHHOe 3HaYeHHe, Iprodperas Cojee mexodHo#t cocraB. 4.,"Penrome-
raxbHHe" (MO NeTPOXEMHYECKUM XApaRTEpACTERAM) TpaHUTOMIH He Be3le He-
cyT opyzeseHme. [locnemHee pa3BMTO JMIb B ONpeleNeHHHX y3nax, Tam, Ine
B mpomecce neftTepooporeHesa QopMEpOBaIMCh HamboJee RPYNHHE U UIMTONBHO
pa3BEBapi@ecd NMONHATAA, OPE 3TOM OCOCSHHOCTE CTDOEHHA M COCTAaBA  I'€0—
CEHRIMHANEHOTO CTPYKTYDHOT'O fpyca OCOCOr'0 3HAYeHHWd He EMenT.  Foabmoe
3HaYEeHHe HMEET DEXMM TIeOJOTWYeCROI0 HpPOMIOre - MOOHNBHHE, CTaCHIBHHI,
BIMADNEA HA TeOXEMUYECKYD CHeIEAJM3aIMD HOCHeNyDIEX MarMaTHIecKUX No—
poxn.

[pg MeTaJIOTeHAYECKOM aHaJM3e HaMM,Kak ¥ paHee (BoaouxkoBEY # Zp.,
1973) comoCTaBRIAIECE ONpeNelleHHHE THNOH DeSyJIbTHPYDIEX CTDYKTYD C TEMH
BIM FHHME OCOCmEeHHHME T'pylOaM# TeOXMMEYecKH CXOJHOR MMHEpaIm3aIym.

Ha xapTe MH NOOHTAZHCH IOKA34TEH pasMelleHHe B NDOCTPAHCTBE TeX Ie-
OXEMEYECKHEX 8apeajoB, C KOTODHMHE CBA38HH DeIKOMeTalbHHE IDOABJIEHAA.
(cM.furypy m Tadmumy). KOHKpDeTHAA THIM3AIMA pelrOMeTANbHHX I'DAHUTOHIOB
s Tame-lapg nega 0o B.U.[lasmnopoit (OMe0TPe74) ).
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" Cxema pasMemeHMA DeIROMETANRHHX MeTaLIOreHWYecKEX 30H TAme-[laua (co-
crapun K.I. BoxouxoBmw, I974)

I - ImroduinHHe METAANOTeHMYECKHE S0HH ODOIeHHOT'O SIMI'e0CHHKIMHANLHOIO STas.
Merawnorenvieckre 30HH repouuEn OxHoro Taus-llana (oporeHHHe SNEreO0CHMHKIEHSABEHe (I-
=3): I - aurtopmasHue merTamnoreHudeckre 30HH (T-Typrecranckasd, I'K-I'mccapo-Kaparerss--
ckad, W-MHuapdercrad); 2 - ANTOPUIBHO-XANbROPHABHAA MeTaMAOreHM4ecKad 30Ha (H-Hypa-
THECEAA); 3 - meJouHad MeTawloresudeckad 30Ha (KA-faparermm-Axnafickas).MeTawroresy-
9eCKHe 30HH RaneloHHN CeBepHoro Tamp~llana (mefirepooporeEEme) (4-5): 4 -ImTOdMABHO-
XanpROPENBHHE METRLNOTeHUYECKHe 30HH (a - HOCTOBepHHe, § - mpeamoxaraemie) (KT-Ka-
paray-Tanaccras, C-Capummasckad, MB-MarGai-BypxaHckad); 5 - XaXpRopUIBEHE MeTaLIO-
reHHYECRNE 30HH CO meaousuM yraoHoM (OM-Kxuo-Hccurryanckas, CH-Cemepo-McCHERYXE®xad),
6 - pafioHH KOHIEHTDANNE DeNROMEeTANbHON MMHepaIusanwW; 7 — CPaHEOH MeTALIOTeHNYe CKEX
S0H, COBIANADMEX C KOHTypamu “DesyasTHPYONUX" TeKTOHWYECKMX CTDPYKTYD (CM.CXeMy opo-
FEeHHHX CTPYKTYD, §ATr.3, cTp. 49)




Tadxzmnoa

Mexounas

MEOT'® 08H THRIH~-
BaJH

b

10 OTHOWGEHD K
T'e0CHHRIHHEAIEHHM
¥ ODOT®HHHM

CTPYRTypaM -

Tumy Me—|  TEUH DOTEOHANBENX CTDYETYD e Taw QOPMAITHE DeIROMETATHHEX TEDH peXxoMeTaIsEOR TrmoMopfHKe
TALIONS | 1 ) o EEINEANEEHS TeHEHe BIE- |nefire, a Te TDaEATOB H EX BOBpAcT MEHE
e r‘goommm opongu gone fuc il {a i i
TeprEncras SIEMEOI6OAHTEEAN+ Ty preGTAEC Je#lROXpATOBHE K ANACKETOBHE |PeIROMETANBHHE NETMATHTH, Hayra, loxa-
MEOI'6OAHTERINEANS| HAXEHOO HONHATHE - TDAEETH (ca-PI), JAETHOBHE ARTIECCODHEES Gyrax
rpamuTs (Cy-Pr) Sn,Ta, Li, Cs, Be
E To xze To ze - TEcoapo- - JeftRORpATOBHE rpm'ru(c ~P ). PeIroMeTaNbHHE MeTMaTHTH Kapacy, merue-
E Kaparerzacxas JIETHOEHE rpan'm('?)(ca-PI) aXnCRETETH. TETH Kaparermea
AxneocopaHe
E Lr,T&, N'l; TR
L L - HEHIBEYeKCRAR - IeliRORpETOBHS® E AAACKETORHE Pe.nouermuﬂe rpefisesH;
rpmm(ca—PI) yJATEEBHe I'Da~|DeIROMeTANbHHE MeIMATHTH. Tpynosoe
EETH (Ca-P;) Arneccopane
: 1 T Ly C5; Be, Sra
TepmEHCRas JMEMEOIeOC EHRIH~ - Hyparascrad - JeffkoRpaTOBHE B ANACKATOBHE Tﬁﬁm
MEOT®OCHEKANEANE | HATBHO® NONEATEE rpammre (Cg) KOMeTANBHHE MeTACOMaTHTH (+) Tar4a
E' Amaooo g
& Be,Ta,l
2 Kaxenoscran ONEMEOT'e OCHERXE~- | [lomuaATHe - Kaparay- JleilroRpaTOBHEe H ANACKETOBHE PelROMETaIbHNe [eTMATATH. Baxtmer, Tax-—
MEOT@OCHHRINHANS |HANBHOE HNONEATHE Tanacoras rpammry (C,), JuTHeRHE AxneccopaHe TamHK , KyMpmrar
g rpamees (75 (C,) Ta, Be, Nb, Li, Cs
E KagenoHCEEe 9BIe0+JNESBIeOCEHKIN— » - MagGan- Jefixorparopue rpaEmTH( ), |PemxoMeTaNnHNe merMaTHTH; Keurox, Opro-
CHERNNEANS X 5B- |HANGHOS H SIH- Eypxarcras NeRRORPATORHE rpamn(ca-l’) , |Tpeft3eHH B aMa30HHTOBHX Kyrasm (5 );
Te0AETHRAREALE 9Br'e0AHTHRINES— aMa30HRTCONSPEANME H JATHe- | 'DAHETAX. Ton, Bapcraym
Py ApEOE TONHATEA BH@ TDasHTH (GS—P) Arxnieccopase Li, Be {Ca-PI)
Yaxsrofw— |Kanemorcxme Kpae-|[lofEATHe SOHH b - Cepepo E D~ | llenovune rpamaTa (P) PemxoMeTaNbEHE BNEOMTHTH. Joxox-calk,
MbHAA ¢ |BHE MACOMBH KpaeBHX HO-HCCHRKY- AxneccopHEe Kyreccait
meXOTHHM MaCCEBOB mLcram TR, Ta,Nb, Zr
. YEzOHOM : .
TepmuHCcKEe MEO- |[ommaTme. - HapaTerme- - lleourne moporH (P-Ty) AXBOETHTH. JIxnmcey ,
TEOCHHRNIEHANE B |30HA HONepedsas Anafteran Axneccopane Nb, IrTa, TR Tyrexr




MeTawioresrdecK#e 30HH
repmmHECKOf EHO-TAHBNAHBCKO! CRJIamYaTOR CHOTEMH,
CONPOBOXEIEDIEECcH pPeITKOMeTANbHHM OpyIeHeHHeM

B npemenax lkso-TaAHbmAaHBCKOL CRIATYATOR CHCTEMH MOXHO BHIEJHETH
mrojwisEne ( TyprecraHcras, Eccapo-KapaTernHckad, MHHIbYeKCKad) ,JHTO-
dummHO-xamkobmapayD (Hypatuacras) m meaousy® (Kaparerme-Ana#tckas)pen—
KOMeTaJbHHe MeTalloreHWYecKEe 30HH (Boxouromwd, I97I, I973).

TYypreoTaHo Kads:s xmrofiisEad MeTalloreHwdeckas 30Ha.O0r-
IeJbHHEe 9acTH S0HH BHISNANMCH Danee NOJ HaSBaHWAME SepaBlaHCkol, Smpa-
Gynax-Kaparoomucko# ¥ XpyrEx 3oH (P.B.Baparos, K.l.Badaes, E.J.Kapnopa
E Ip.). B npemnaraemix rpaEEnax oHa BujeneHa Bomourommdes K.I, (I970).
TypEReCTAHCEAA 30HA IPOCTPAHCTBEHHO CBASAHA C SMMMEOI€OAHTHEINHAJLHHM.IO0-
IHATEEM. BOSpacT peIROMOTANLHOT'O OpyNeHeHESA BepXHenazeosoiickmit, dran
MEHEpATH3AIEN — OPOTeHHHE SINTeOCHHEINHANBHHE.

B TypReCTAHCKOX 30He peNROMeTANbHHE MarMarivecKEe opmarm npei-
CTaBleHH JefRORPATOBHME SNACKUTOBHMH, MECTAMH JATHEBO-CIADNACTHME. rpa—
HETGME H CyOmeJOYHHME I'DAHMTAME BeDXHeRapOOH-IEDMCEOI'0 BO3pacTa.

MeTannoreHmYecKE# mMpofmAb SOHH ONpeNeNdAeT MHHepANHSAIMA JHTOPHIE-
Ho#t (axmeccopHHe XuTHE, neam#, TasTan, Cepwiamii, ONOBO) TeOXEMEIECKROH
TpYNOH; NOMYAHEHHOE 3HAYEeHHe MMeDT pyNOXDOABJSHHS JHTOPHIEHO-Xalbrodm-
AHOff TpYNOH, & TAKKe PYHONPOABIEHWA meaoYHof Tpynmi (axneccopHHe HEO-
Gumit, peIxue 3eMIH  Zp.). MEHepaimsamma XaAbROPEIBHOT'O THIA HOYTH He-
U3BeCTHA,38 HCKIDYEHHEM MeJKEX DyIONpOABNEHME OBHELA, CYPEMH, MHIBAKA.

Cpema npospieHuit /muTofUAEHOR TDYNMH NpeosAamanT peIrOMeTalbHHe
[IeTMATHATH, KOTOpHe NpPOCTPAHCTBEHHO TAT'OTEDT K KDAeBHM D&3JIOMAM H 30HAM
CMATHA, pacnoxarafck Ha HexoTopoM (3-5 kM) paccrosmEm or HEX (Kaparay-
Typrecrancrmit, DxHOo-3Epadyinakckmit pasioMH, KeTapmaiickas 3oHa).Ormedae-
TCA TAKXe 34KOHOMEpHAd NpPEYpPOYEHHOCTE NeIMATHTOB K pasjoMaM, BIOME KO-
TOpHX BHEAPAMECH IPOTPy3mE yabTpadasuroB (Kurapmaftoxas soma, paitom Ka-
Ho-TEccapcroro pasioma). IlomoGHOe pasMelmeHHe NEIMATHTOB OTAEYAeT HX OT
TELPOTEPMANBHOIO OpYyAeHEeHHA, TATOTEDMero K fodee CTACWIBHHM  yYaCTHAM
paccMaTprBaeMoi MeTalIOreHEYEeCKOX 30HH.

Tmccapo-KaparTereEHackasg JmEMrojuwsHEad MeTALIOTe—
HEYecKas 30Ha, KaR H OpeIHIymas ,BXOIMT B cocTaB IxHO-TAHBMAHBCROTO Me—
TALIOTeHEYeCKOr0 mosca, 0 B.T.TaperoBmy & xp. (I968).

B mpenzaraeMHEX TpDaHENAX 30HA BHuexeHa K.J. BomouropmdeM (I97I).OHa
COOTBETCTEyeT ceBepHOX JacTH I'mccapckoif MeTarroreHwdeckol# 30HH E, Il Ka-
progoft, oTdyacTE - lleETpam HO-TECCcapcroi sone(A.I[.lIhly.uem H Ip. ;IS'?O).
Ixwmoy-Mymacror-Capumarcrof m Mafxypuscro# sosam K.J.Badaesa. 3oHa
OpOCTPAHCTBEHAO NPHypOYeHA K SMEMIOI'€OAHTHRIMHANLEOMY DONHATHED,Bo3pacT
DPEIKOMeTANBHOTO OpyMeHeHEd — BepXHemaneo3oiickuit., BpeMA  MEHepATH3AIHEH
COOTBETCTEYeT ODOT@HHOMY SNATeOCHHRIMHANLHOMY STamy.

B I'mccapo-Kaparermuckoft 30He penxoMeTaNbHHE MarMaTwieckme (opma-
A OpeTCTABJEHH JeAROKDPATOBHMY ¥ ANIMTOBHIHHME IDAHHTAME BeDXHOKAMEOH-
HOYTOJNBHOIO-HEEHONEPMCEOTO BO3pacTa, a8 TARKXe MpoCIeMaTHIHHME JATHE BHMA
TDaHATaMH.
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MeramnoreH¥yecKkEidl MpofEIsF 30HH ONPEAGIANT PyAONPOABNGENH JANTO-
puaBHO# IEOXEMNYSCKOM IPyNNH: &) PpEJIKOMETANLHHO NOIMATHTH, ¢) oxo-
BAHHO-BONB(GPEMOBAs MEHEDAIM3ANMA B CKapHeX. [ocneiHAA HEMeeT TIaBHOS
3HAUEHMe, UTO OTANYAST STY B0HY OT NpexuAymedi - A¥TOPEIBLHOW Typxecras-
croit, PO3KO NOAUHHOHAOE SHAYGHME HMeeT THZPOTO[MANBHAS  MNHODAIN3ANNA
XaABKOpHABHOM IpynnH (OMHK, CBEHON, MuNBAK) 8 TAKEe NONOUHOR TPYRER
(ansCETRTH ¢ SRUGCOODHNME NMPKOHNEM, HNOONOM, DEXENMN SOMIAME) .

PexroMeTaNbEHe NErMATHTH DASBETH TMARHEM 00pasoM B 3anamHoR 4acTH
30HH, pacnojaradck BOJESE kpaesoro IECCapCROTO pasioMa. OmopdHHOE Opy-
IeHeEMe B IerMaTHTAX BCTPEYAETCA KAK HAa 3amame, TR H BOCTOKe - B Ka-
parerune (Kanaft-3aHxy). [eHTpATBHYD 9acTh S0HH 3aHAMADT BOXBpaM-ON0 —
BAHHO-IMHKOBHE DyNONpOsBNeHEA B crapmax (Ma#txypa, KoOyTHHCRO® H XP. Y
Penxme TEADOTEpMAJBHHe ODOABAGHHS CBHHIA, MHNBAKA NPHYPOUGHH K paspHE-
HEM HAPYUEEEAM BONL IDAHMN PACCMATPABAeMOR 30HH. [lemouHas MEHepaTRsa-
A BCTpeYaeTcA TOALKO B paftoHe KapaTerwHa B CBASE ¢ OEpMO-~TPHACOBHM
KOMILIEKCOM MeJOYHHX MopoX. llocremHEe mepecexanT IEccapo-HapaTeIHHOKYD
B0Hy, YXOIA B HanpasieHwmd TypxkecTaHOROR E Colee CeBePHHX 30H.

UEHAIbYERCKESH JmMroalbHad MeTALIOTeHHYeCKad 30HA COB-
namaer ¢ VHHITBYERCKEM XpeGTOM ¥ COOTBETCTEyET ONHOEMeHHOR OXOBOpYIHOR
soge C.A.Cmmaficroro (Cmuaftcrmlt m mp., I970) ¢ BepXHenaneoSORCKAM BOS-
pacToM MEHepalEsan@d. Pasmeps soEH IS0 x 25 kM. Jran gopMEpOBaEES OpY-
NeHEHEA - SMATSOCHHKIMHANBHHE oporeHHH#., COGCTBEHHO peIROMETANbHAA ME-
HepaiM3amda IpeAcTaBleHa PeIKOMeTANbHHME NerMaTATEME H rpeftsesamm op-
MaIEE ANACKET-I6#KOKPATOBHX I'DAHHTOB. i

B CTPYyRTyDHOM OTHOMEHHE 30H& NpuypodeHa K MHHIBIGKCKOMY  SIEMEO-
TeOaHTHRIREATHHOMY NONEATED. C ceBepa OHA OrpaHEdeHa Ardamu-HHIEYexCc-
REM pasIOMOM, pa3ieisomeM Dxuo-TREGEEHBOKNG I'eDIMEEN K CeBepOTSHbEAHE-
CRE® RANENOHENH, C DA OTDAHEYeHa DA3NOMOM, NPOXOZLANEM 0O rpaHEmne HEk-
MBYEKCKO# MHOTeOAHTERIEHANE E KORmaaibcHOE MEOreOCHHRIEHANN.

OYHNAMGHTOM 30HH IO-BEIEMOMY, ABAAUTCI, KAK M B HHHX  MHOI®OCHH-
pmmEanax OxHoro Tams-llaHd, CRAAMYATHE COOpyXeHHs CafRaimN. HamGoxee
IpeBHEA TeOCHHRIMHANGHHE KOMIUEKC 30HH OPeICTABIGH reppErenHoR opma-
mue# BepXHeCHIyDERCKOT'O BO3pacTa, MONHOCTED 3000 M, x BHEepPaCHONOXSHHOR
rapGoHaTHOR HEEHeNeBOHCRoR dopmamme®, momEocTED I000 M. Hagano reoaH-
THRANHEAALHOTO DASBETHA IDEXONHTOS HA CPOJHEE XeBOH. T'e0aH THRINH &5 HHi
KOMILIORC He COXDAHENCA, BEIEMO DASMHT, B BepXHenareosofickoe BpeMa Tep-
DETODEA 30HH DASMHBANACH B MOXACCOBHE SINT'GOCHEKINHANLHHE QopuamEm Ha-
KAMABAIECH JENG MO ee mepmpepus B OMexHOM KORmAAXECKOM NDOTHO. _

B MuursYerckoft 30He DOLKOMETANBHH® MArMaTHieckEe QopuamEm  mpen-
CTABNEHH: GHOTHTOBHME TpDAENTAME CYCMENOUHOIO pAne; CHOTHTOBHME xofixo-
KDATOBHME TDAHNTAME, TDHECIMEADIEMECHS K HEJOYHHM IPAaENTaM, MIEYOIDIEHHME
TpaHETAME, CHETGDNEME MEIKEe TeXa H amopmsH. BospacT rpaHETOBR BepXHe-
KAMeHHOYTOMbHO-NepMORE, PeIroMeTalbHAR MNHODAAESAINA NDEROTARIGHA De-
NROMOTANHHHME NOIMATETAME, KOTODH® HAXONATOSA HONOCDPSXCTBOHHO HA IAOMA-
IE ONOBAHHHX pyIOHDOABNGHHR, OTHOOANEXCHA K RACOETepET-ORAREATHOR “dop-
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Mamum"”. B cocTaBe EX pyX OpPECYTCTEyMI KSOCHTEDHT, MEeNHT,  BOJB)DAMET
H cyasdums Mem:s 1 xenesa (CEEaftcrER um mp., I970).

HypaTrHCEKA aSA METO)EIBHO-XaIbROPMIBEAH MeTALIOI'eHEYeCKAs
30HA COOTBETCTByeT BHUeleHHo% pamee E,Jl.KapnoBo# omsommenHoff soHe.lIpo-
CTDAHCTBEHHO OHA COBIANEeT ¢ SIAMAOTeOCHHRAMHANEHHEM NOINHATHEM. BospacT
peIXOMEeTANLHOT'O OpyNeHeHEsa BepXHenafeosoRfckuit; BpeMs MHHepANASAINH CO-
OTBETCTEyeT OpPOTOHHOMY OSIMI®OCHHERIMHANBHOMY STaly. PeIROMETANbHAA MH=
HepaJH3alEa EMeeT De3KO NOJYMHEeHHOe SHAYeHHe IO CDABHEHED O BOJbJHpam—
MOJMGIEHOBHM OpYIeHeHHEEeM.

PerxoMeTaspH0® OpyleHeHHe NPeICTABISOHO SIHHWIHHME XAV AMH DEIKOME-
TaJbHHX NerMaTETOR opMamme AeHAKORDATOBHX M AAACKATOBHI I'DAHETOB K eIu-
HEYHHME Y9YACTKAME TAHTAIOCONeDEANEX (B AKNECCOPHHX ROANYECTBAX)AIbCHT-
rpefi3eHOHOCHHX HHTpYSHit TeX %8 I'DaHETOB. [[pOABNEeHNs DEIMATHTOB TATOTE-
DT K pasioMaM, OrpaHWYMBADNMEM 30Hy ¢ ceBepa. Bioas nxHOre Kaparay-Typ-
KeCTEHCKOTO pa3AoMa MSBOCTHH aJbCRTHT-IpefiSeHOHOCHHE HHTPYSHEH.

KapartTerzHE-Anxaficgasa menolsad MeTaLIOreHNYecEad 30-
Ha, B Kaparermu-Anaifickoft 30He peIKOMETANBHHE MATMATHIECKHS dopmarpm
OpelCcTABNEHH NEeJI0YHOSeMOJbEHME CHOHETAME M MOHIOHATAME, CYOMeJIOYHHME
DOPONIaME IepMCROI'O-HEXHeTpEacoBoro (7) Bospacra. PefROMETANbHAR MEHe-
panusalus, IeHOTHYECKH CRASaHHAA ¢ gopmammed WENOYHHX IODOX, B NIpenerax
BocTouHO# 4dacTE TyprecTaHOROTO xpedra, HapaTermHa H Anaficrkoro  Xxpedra
HSBECTHA NaBHO. [JlaHHag 30Ha HocTEraeT 60-80 KM B NHDEHY H OPOTATHBAET-
CA B CeBEDO-BOCTOYHOM HANpAaBJeHMM OT KapaTermHa N0 AXaifCKOIO XpeOTayXo-
Ia B HanpaBiaeHwr Xafinaprasa m Qepramu. [I0o40 MeNOYHEX IOPON IepeceraeT
BC@ CYCNEpDOTHHe CTPYRTypH lmEoro Tamb-llaEs ¥, OO-BHIEMOMYy, IpHAypOYeH
K 30He ODOBHWEHHO} HpOHHNAeMOCTH, OCpa30BaHHOM B CBASE ¢ (dopMEpoBaHEeM
[lammpcrOro CHHTEKCHCA. () HampaBleHHeM SOHH coBHAngeT recfEsmvYecKER JIH—
HeaMeHT, OTpaxabmu} NOJOCY HMHTEHCHBHHX I'IyCHHEMX Iedopmamiit (Marapop m
IDy, 1974). C meNOUHHME IODOIAME NEDMO-TPEACOBOTO BOSPACTA ACCOMEEDYDT
PYIONpOABRNGHNA, CBASAHHHE ¢ ANBCHTHTAME H ¢ KapOOHATHSHPOBAHEHME IOpDO—
Jamm (AaxmeccOopHHe N'b,Tz,'Zf, TR ). OrmedaeTcs SaKOHOMEDHAA CRASH MEXLY
XapaxTepoM X HHTOHCHBHOCTED MNDOABAGHHEA MOTACOMATHYECKNX ODOLECCOB, C
KOTODHME CBASAHO OpPyUeHeHHSe, B NORANHHHM [OOJOXeHEEM HHTDYS3HBOB.Tar,Ipo-
OecCH AJOHTH3aIMA HamOoXAee EHTEHCHEHO IDOTOKANH B Openejax MOBEHX
CTPYRTYD, & NpPONeCCH RApOOHATHESAIEE - B Iperexax Jdolee CTACHALEHEX 30H
recanTERIEEANefR, 10 Hpamronyxo T.H. (Boxourommy ® Ap., I973).

MeTaxnoreEN4Y6CKHEe 30HH
raxenoHcrol Cepepo-TaEbmarsckoff cRIamIaTOR CHCTEMH,
CONPOBOXTANNEECH DeNKOMEeTAILHHM OpyNeHeHHeM

B npenexax Cepepo-TAHEEAHLOROR CKIANUIATOR CHCTEMH MOEHO BHESARTH
IETofmIEHO-XarbRopuasENe (Kaparay-Tazaccras, Mardaa-BypxaHoEas)E Xams-
rofmasEHe ¢ meaouHHM yRAOHOM (CeBepo- m IxHO-HOOHREYABOREE) METALIOTe-
HNYOOKEe 30HH, I'Ie NPOABNEHO DeIKOMeTANTEHO® OpyNeHeHEe XefTepooporeH-—
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HOro aTana. llpoGnemMaTwdHO BHIOeldAeTcda CapHixa3ckad 30Ha, OJaronpuATHad
0 TeOAOTWYECKON CHTyALMH HA KOMIJIEKC JUTODWIHHHX MeCTOpDORINeHHH:,HO Ges
NpE3HAKOB B HACTOAMEe BpeMs DeIKOMeTalbHON MHHeDANMSAIMH. 30HH JIATOQH-
ABHO-XaNbKOPHMILHOTO THEIA COBOANADT C MOCHJLHHMYE S8CTAMA KalelOoHMN. lBe
IpDyIHe 30HH TATOTEDT K CTACHIbHHM MACCHBAM KAJENOHHI.

KapaTtTay-1laaxacckasd JATOpAIBHO-XaIbKofwIEHAA  Me-
TAIIOTeHEYeCcKad 30H8 TeppPHTODHAALHO coBmamaeT ¢ TanacckaM xpedToM H k-
HEM OpDONOMMEHMEM BOCTOYHOTO CHIOHA xpedra Kaparay (Mamu#t Kaparay)® co-
OTBETCTEyeT ONHOEMEHHHM 30HaM, M300paxeHHHM H& OOCHGIHEX MeTAIIOT8HH-
geckEx cxemax C,.A.CmHaitcroro ® gp. (I970), A.J.IMyaoemva & Xp.(I970).

CormacHO NaHHRuM BHNEHA3BAHHWX 8BTODOB,B 30He DACHDOCTDAHEHA NpPeE-
MymEeCTBEHHO CREHIOBO-IMHKOBAA MHWHEDANH3AIEA B 30HAX I'MIPOTEDMATE:JTO M8
Me [euBf kapOoHATHHX NOpOX. B MeHbme# mMepe BcTpedaeTCA OJNOBODYIHO® Opy—
IeHeHEs, ODeJCTARIEHHOE OJOBOHOCHHME CKADHAME B CBASHK C IepDIMHCKEME ID&-
HEETORNAME (Kapanxmira E ZIp.). B DyZax DOMEMO OJOB& CONGDXHTCSA MO ,CEE-
Eell, IEHK, MHIBAK. COOCTBEHHO DOIKOMETANBHHE IDOABIGHHA  NPeNOTABIEHH
Tpefi3eHA3MPOBAHEEMA 30HAME . B DeIROMeTaJBHHME IeIMaTHTaMH.

B CTDYKTYpDHOM OTHOMEHWH DACCMATDHBAEMAR 30HA COBOANAET C SIHMEO-
TeOCHHKIMHANBHEM KAJNeNOHCKAM NONHATHEM, NPONOIXENNEM BOSITHMATHECA H B
sran jgefiTepooporeHesa. ILIomamk 30HH C CeBEepO-BOCTORA OTDAHMYEHA  OpO-
TeHHHME BHammHaMm. OEHad rpaHELA 30HH OpEypodeHa kK TalaccKoMy pasioMy,
ceBepHad - K CyCamMHDCROMY Dpa3JOMY.

B OCHOBSHEE 30HH pacnoiaraerca apxeft-nporeposoiickult meTamoprdec-
RE# ROMINEKC. Bume sajeraeT "Gaitkaisckuit" ( pupefickmit) RoMmIexc, Ipen-
oTaRMeHHEHE fopMaIEAME MHOT@OCHHKIUHSNEHOTO THNA. OpPOTreHHH# SMHTeOCHH-
RAEHAABHEA KOMIUIeKC Oalika/En BeHICKOTO Bo3pacTa IpelicTanieH mopapoBo#
MoXaccoit. B kaneNOHCKEYM TEOCHHKIMHATHHHA IMKI, HadyaBIMHACA B HAXHEKEMO—
pEiicKOe BpeMs ¢ HAKOIUIGHES KPEMHECTO-KApOOHATHHX (dgoodaroHocHX)dopMa~—
Uk, GOPMEDYeTCA TAKXe MEOI'€OCHHKIMHANbHHA MpPOrEC, BHIONHeHHHH Kapdo-
HaTHO# dopmammedt ReMOpHEACKO—CpeIHEOPNOBEKCROIO BO3pacTa. B KaJeNOHCKOM
ODOT@HHOM SNETeOCHHKIMHANLHOM dTane (BepxXHH# ODIOBMK) NDPOTHC SEMKHYACH
H Ha ero MecTe 00pa30BaloCh CEOLOBOE NOIHATHE, [0 KpAAM KOTOpOro {op-
MEpoBanack (UmMmoHIHEAA Monacca. lloclle Nepmola TEKTOHHYECKOTO MOKOA,LiH-—
Bmeroca 30-40 MIH.JET E He COINPOBORIABIETOCA NDAKTHYECKE OCAMKOHAKON—
JIeHEEM, OTMe4aeTCH HOBHE aTaln axTEBE3amMM (JediTepooporeHesa).B TedeHEE
3TOr0 8TADA TEpPHTOPHA 30HH HCOHTHBANA IJMTEJHbHOE BO3SIHMAHHe, NIPOAOJN-
ZaBmeecHd ¢ HEXHEr'0 NEeBOHA N0 NepME BRILYATENSHO. JHIE DIO-BOCTOYHOS 6e
OROHYAHEE B CeBepO-BOCTOYHO® KPHIO BOBJIEKANHCE B NOTpYyXeHEe C o0paso-
BaHMeM HAJOX6HHHX BIANHH, BHIOJHEHHHX KpacHOIBeTHO# cpelHeBepXHeNeBOH-
cro#t ® Mopcro#t ((pameE-TypHe) moxnaccoff. [lpomeccH ByJRAHASMA NDAKTEYECKE
He 3aTpOHYXE 30HY. JENE B mpenenax NeXTepOODOT'e@HHHX BOAIHMH ,0CHIOXHABIEX
ee CeBepO-CeBepo-3amamHoe KPHIO, C NepepHBaMM HARANIWBANACE  OasalbT-
AHNeSHT-IEN&aPATOBAS MoXacca (IeBOE-KRAMEHHOYT'OJBHOT'O BOSpacTa).dTHE Opo-—
TeHHHE BIOSNWHH HE BXOMNAT B COCTAB PEIKOMETaNBHOR 30HH,. '

B Kaparay-Taracckoli 30He peIKOMeTaJbHHE MaArMaTHYecrue dopmarmn
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npeicTaBAeHH AeNKOKDATOBHME H AAACKETOBHME IDGSETAME IBYX  BO3DACTHHX
rpymmn. [leppaf rpymna, Hamfolee PaAcCIpPOCTPAHeHHASA, OTHOCHTCA K CHIYPY ,BO-
SMOXHO, K BepXHEMY OpHOBHKY. THIEYHHME €€ IpeICTaBATeNAME ABIAOTCSA
YapOyaarcruit B Kymumrarckmi#t MaccEed B TazacCroM xpedTe.Bropas rpymna -
TPaHETH CpeIHeKaMeHHOYTOALHOI'O Bo3pacTa. OHA mpencTaBieHa KaprHuCKAME
HHTDYSHAME, DacHONOXOHHHME B 30He COYJeHeHHA paxdefime#t CTPYRTypHOH Ju-
mmn Tamas-llapa # Tanaccroro pasiaoMa. K srolff xe rpynme oTHocHTCA Mamac—
CKRAA BHTDY3HEA T'HefiCOBAIHHX CHOTHTOBHX H Je#ROKDATOBHX I'DAHMTOB.
[lopomy JETHREBO-TpaHATHOX GopMalmy B 3TOM pajioHe He BHIEJADTCS BEE-
Iy OTCYTCTEES NONPOCHHX CBeINeHH{ O I'DAHATAX, ONHARO HECKOJLKO MOBHINEH-
HHe COTepEAHEA ODOTHB KAADKOBHX pDeIRHX MeJOYHHX METaAN0B B JefKokparo—
BHX rpaHETax Mamacckoft maTpysmE (ZnammRwe I'.F.MelzeHTheBa)cBANETENLCTEYDT
0 BEpOATHOM KX IPHCYTCTEAH B 3TOR 30He. B cocTape KyMHNTATCKOT'O MacCH-
Ba K 9Toff opMarm¥E MOXHO YCAOBEO OTHECTH MYCKOBHTOBHE C (MDODETOM Me-
TACOMATRYECKE KSMEHSHHHE T'DRHATH SENOROHTARTOBOZ 30HH. Cpelm cOGCTBEH=-
HO peIROMeTANBHHX OpodBaeEmit Kaparay-Tanaccroff 30HH H3BECTHH €NMHAYHHE
DONKOMETANRHHE NeIMATHTH H Tpeil3eEM3EDOBAHHHE ANOrDAHHTOBHE® 30HH C aK-—
OECCOPHEMHE TAHTANOM, HHOOMeM, meSHeM, DyCHIHeM M Ip.
Maxdaa-BypxasHcEkasg mrofurbHO-XammrojuIzHas  Me-
TALNOT'eHHYECKAA 30HA BHTAHYTA B CyCIMpDOTHOM HaNOpaBIeHMA OT  3anajHoro
OROHYAHESA HEprE3cKOro XpedTa IO BOCTOYHOrO OKOHYaHEA xpedra Tepcreit
Anaray, Ba paccTosHEM Goiee 700 rM, mocTuras MEpAHH OT 25 Mo 50 EM.3a-
ODamHas E OeHTpAJbHAA JacTH 30HH ( p-BEH MarCaibcroro xpedTa X 3amafnHoif
gacTH xpedra Tepckeft Anaray) commamanT ¢ MarGamecroit m COHKyIbCKOf Me-
TALIOTeHAIeCKAME 3oHaMu ([Myaesmd ® mp., I97I),XaparTepu3yDIAMECSH B OC—
HOBHOM CBHHNOBO# u "(®TOpHOHX" MEHepanw3amue# EMIBHOT'O THNA,’ B OBA3H
¢ rpamuToMnmO# opMarmed. Jus mepmof SoEH THNEIHE P,F (W, Mo,7n ) .AuA
sropolt-W, Au( PL,Zn Cu,F ). Bomsfpamosoe (MaxGambcrad 30Ha)® 3070TO-
Bonbdpamosoe (COHKYIBECKAA 30HA) OpPYNEHOHMA KOHTPOMUDYDTCA  CKADHOBHME
30HAME B KOHTAaKTe HOpOoX TIpaHom@mopuToBOlf dopMammu. Kpome Toro, B mpene-
ASX 30HH H3BECTHA PAIACCKRAA OJOBOHOCHAA 30Ha (CmEafickmit m mp., I1970),
COBIAIANmAs ¢ pa3JiOMaME, OTpaHFYABaIEMA MakGai-EypXaHCKYD 30HY C Dra
E C SIHRANENOHCKEM (Ie#TepoOpOTeHHHM) AapaAbCKEM HOPOrECOoM.  JaHHHE Twm
OpyIeHeHAR OTHOCHTCH K .OJOBOHOCHHM CK&pHaM, CONEpEamnM,IOMAMO  OJOsa,
Mens, CBEHeIl, NUHK, MHIBAK, & TAKES K KACCHTepHT-CyIb(unHoi dopmammoro
BO, TOHDPOTHH, TaleHAT, (uooprT). Bo3pacT opyXeHeRHs B IepevrCcIeHHHX
S0HAX [OpeINONOXETeNbHO TepmmHCcKuit, OmHaKo, CyIS OO HeOOHYHOMY codeTa—
HED XarsRofmieHO# m JuTOPHABHO# MEHepaNEB3anEM, O KOTOpo#f peds dyzner
HATE EVXe, MOXHO IPeNIOJOXWTH IPONECC TeleCKONMPOBAHWA DeIKOMETaNBHOT'O
- BepXHenaneo30#CKOTO Ie#TepoOpOTeHHOr0 OpYIeHEeHUA Ha OpyleHeHHe XalbKo-
dwIeEHOTO THIA, CBA3AHHOTO C NpONECCOM CoNee DAHHEIO KaJefOHCKOr'O0 SIH-—
TeOCHERIHHANLHOTO OporeHesa. [IONTBepENeHHEM 2TOMY MOXeT CIYXATE  (axT
COBMEMEHHs ONOBAHHO-IONEMETAILANIECKOr'0 OpyIeHeHHs C TOJNIaMH HIEHETO
naneosos — NpoTeposod, MPOPBAHHHMY HUEHENaNeo30HCKIME HHTDYSHAME I'DaHi-
rounoB (Cmeaftickuft # mp., I970). K ToMy xe, nONOGHAA MEHepaXM3aIMa OCHY-
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H8 IJIf 30H SOMTEOCHHKIMHANBHHX MOUHATHHE, HANOMEHHHX HA SBreOCHHKIAHA—
TBHHE CTPYRTYpH (Bomouxommu, I97I). COGCTBEHHO peIKOMEeTalbHAd MHUHEpa—
Jmsanma Mardain-BypXaHCKO! 30HH IpelcTaBleHa DEeIROMETANbHHMY IeIMaTHTa—
MA ¥ Tpeft3eHESMPOBAHHEME "JATHEBHME (7)" T'DAHATAMA C AKNECCODHHMA TaH-
TANIOM, OJIOBOM, Ie3WeM, DyOHIMeM, BepXHenaleo30#CKOT0 BO3pacTa.l3BecTHH
TaKxe rpeit3eHUSHPOBAHHHE T'DAHHTH ANACKAT-IefiKOTpAHATOBOH (opMmarmm TOTO
X8 BO3pacTa.

B CTPYKTYpDHOM OTHOMEHHWW 30H& NpPHyI4eHa K 3IM9BIeOCHHRIMHAIEHOMY I
SMM3Bre0aHTHRIMHAIFHOMY KAJEeNOHCKAM NOIHATHAM, BOBJIEYEHHHM B Xefirepo -
OpoTeHHOe BO3IHMEHMe., I'DaHAIN 30HH COBNANADT B OCHOBHOM C pa3JOMaMH OI-
paEFuEBanOEME KapalanTH-BypXaHCKYyD KaJeNOHCKYD 3BreOCHHKIMHAME M Mak-
GareCKyD sBreoaHTHRIMHANG (Tonckuit, Tepckefckmit, Apanbckmit  pasmoMs).
[Lromame 30HH COXpamapnT SIATeOCHHKIMHAJNBEEHE ¥ IefTepoOpOreHHHe MpOTHCH,
HaJIOXeHHHE Ha CBONOBOe MONHATHe. Hak E B OpemumymeM ciaydae, OCHOBHOe
3HgdueHre Opu (GOPDMEDOBAHEE S0HH VMeJM CTPYXTYPH SIMTeOCHHRAMHAIBHOTO Ka-
JeIOHCROT'0 I NefiTepOOpPOreHHOTO CpelHeBepXHeNnaneo30#CKOro sTamoB pa3BH-—
THA,

OcHOBaHNME® 30HH CIOXEHO apXeli-HAXHENDOTEepO30HCKMM MeTaMopiudecKum
KOMILIEKCOM, Ha KOTOpHH# HaNOXeHH CTPYKTYpH pmpeitcroit ( "Cafixammmu") MEo-
TeOCHHRIMHEAH,

HesAcHO® CTPYKTypHOe HONOXEHHE SaHEMADT DOpOmH ofmoxuToBO# (opma-—
[ME, PAasBETOX HA 3aNaNHOM OKOHYAHMM KMpIM3CcKOTO XpedTa ( MarGaJrs crumit
6aor 6xu3 moc.lloxpoBKa), paHee BHUENABNMECH B KAYECTBE -MHTPY 3UBHOTO
rad6po-IMOPHTOBOT0 KOMIIekca. CorzacHo IaHHEuM T.ll. Markapwuesa,5TOT KOM—
IIeKC CHAOXeH CTpaTHPAIMPOBAHHEME TeJaMd ¥/AbTPAOCHOBHHX HOpPOX( CepmeHTH-
HETOB) , NOJOCYATHMA I'aé0po ¥ amiMCONHTAME, T.e. NpeicTaBAgeT codoft TE-
NYHEE pa3pes3 OCHOBAHHUA SBreOCHHKINHAMA. KOMUDJIEKC JCJIOBHO OTHOCHTCH K
puden, omHaxko Colee BepOATEH ero HEEHENANe030HCKMi BO3pacT.

OporesHH#t CTPYKTYpHHE aTax Cafikaiul 37ech HEM3BECTEH I ,NO-BUIUMO-
My, pasmuT. HemocpeICTBEHHO Ha CHJIANYATHH CafkaNbCHA KOMILIEKC Hajaera—
DT ¢ HecoIViacHeM 3BTeQCHHKIMHANBHHE OCpa30BaHMA CleIyhIero KalemoHCKO-
ro IMrJIa, KOTOpHH Havancd, NO-BHIOUMOMY, C [pomecca NECTPYKImM OaftKalb-—
cxoro (yHmameHTa u 3ajoxeHHmA KapaGaaTH-BypXaHCKOTO Oporuda, B IHE KO-
TOPOTO OCHAXWIACH KOpA OKeaHmdeckoro Tuna. OrnensHHe ONoxR  padeftcRiux
TOMN BO3MOXHO NIPEICTABIANT OCTAHUH PasAPOCNEHHO} KOHTHHEHTANBHOR KOpH.
BBreoannnnnanLHuﬂ'paapes HaupMHaeTCs BepXHeBeHICKoR-HEEHeKeMOpriickoh
commT-nuacas’oBolt gopmamuel, MOMHOCTED KO 3,5 KM, MeJaHOKpaTOBHM fyHma-
MEHTOM. IJIf KOTOpO# BO3MOELO CHYXEI paHEee OTMEUeHHHE OfFOMMTOBHE KOMI-
JIeKC palfoHa moc.IoKpOBKH.

B cepemuHe KajelJOHCKOT'O IMKJIA (B cpelHeM KeMOpAW) CeEepo-3ananHas
9acTh mporuda IpeBpaTEaAack B nomuATHe (Mardambckas 9BreOaHTHRIMHAND) .
BocTodHas 9acTh SBIEOCHHKIMHANA B CPEIHEKeMOpHHCKOe-ODAOBNKCKOE BpeMS
NpoIo/DkaZzia NMpOrECaThCA. B OpOreHHOM 3Talle SBreOSHTHRIWHANL M 3HAUATE-
NbHASA 9YacTh 3BTEOCHHKIMHANN BOBAGKANTCHS B BO3IHMaHWe, X B IpenesaX Bo-
SHEKIEr0 NONHATAS HAKAIUMBAETCS B OTIEJBHHX BIAI@HAX BepXHEOpPIOBAKCKAA
KpacHOIBeTHad moJacca MomHOcTeED Becero I00 M.
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B nefiTepoOpOTeHHOM BTame TeppUTODHA 30HH pasMHBAJAck M IO ee Ie-
pmpepEr HaXAIIMBAJKCH MOJAcCOBHE OCpa3OBaHWA HHEHENEBOHCKOI'O—-CpDEeXHEeKa—
MEHHOYTOJBHOT'O Bo3pacra. OmMH M3 He#iTepOOPOTEHHHX MPOIruGoB (Apaiscrmit)
mepecexaeT 30Hy, pasiendd ee Ha IBe dacTdH. K aToMy 3Tamy NprypoYeHa
TIaBHAg Macca RMHTPY3HA peIROMETANbHHX I'DAHATOB. OHM BHTAHYTH B BEIE
nogca BIOJNE Kpad CMeXHON I'eprMHCROE I'€OCHHRIMHANHHOH CHCTEMH IxrOTO
Tags-llags. '

PenxoMmeransHasd MEHepaym3anud MaxOan-DypXxaHCRO# 30HH CBA38HE C NBY-
MA BOSDACTHHMEA TpyOnaME Je#RORDATOBHX H JMTHEBHX I'paAnToB.K mepeoft oT-
HOCATCA CHOTHTOBHE, NBYCADIAHHE ¥ Je#xOrDATOBHE TDAHHTH  WIYPHICKOTO
BO3pacTa, .8 TARKE aMa3OHATCONepEAmMe I'DaHETH paftoRa 03.CoHKyIB.HKO BTO-
po#t Tpymme OTHOCATCA Ne#KOKPATOBHE H ANACKATOBHE I'DAHMTH BEpPXHERADOOH-
OepMCKOTO BOBpacTa X aMa3OHATCONEepPEANHEe H JUTHEe BOCADIHCTHE TpasnTH,
pasBETHE B NpEBONOpasTefbHOR dacTE xpedTa TepcreR Anaray. Crnopammueckn
BCTpEYanTCH NOJA peIKOMETANBHHX MErMaTHToB aldcKET-nefirorpaToBoft Jop-
Mamm.

Cenepo- B Dxeo-MCcCCHERYIBCEKASA Xamroja-
JbHME ¢ MEeNOYHHM YRIOHOM MeTaNNOTEHNYECKWS 30HH coBmamanT ¢ KyHrefcrmmM
A TepcreftckuM xpedTaME B pasfiefieHH HcCHRKyabcroff Bmammeoff. B CTPYRTYyp-
HOM OTHONEHMW OHM NpPUYPOYEHH K KpaeBEM MybDHERyMCROMYy B HCCHKKYIBCROMY Ma
comBaM, TeppHTODME 30H pacHolarapTcA TOARKO B Ipelnalax Tex JacTed Mac-—
CHBOB, KOTOPHE B OpDOT'@HHOM HEXHemaneo3ofiCKOM SIUI'eOCHHRIMHATEHOM 3Tamne
¥ B CpelHe-BepXHEmaneo30#cKoM NeftTepoopOTeHHOM 3Tale HCIMHTHBAIE BOCXO-
IAuMe IBIReHN,

CeBepo-JcCHKKYNIBCKAA 30HA NpPHYpoYeHa K HONHATHAM MyDHKYMCKOT'O Mac-
cuBa, EHO-HCCHKKYJBCKAA — K NOOHATUAM [CCHRKyILCROTO Maccusa, BospacTt
OpyIeHeHH CcpelHe-BepxHemaneo3oifickuit, OHO QopmMEpoBanock B sTame Jneire—
pooporeHe3a B CBASH C MHTPYS3HAME MeJI0YHOIDaHMTHOX fopMammn.

B CeBepo-JICCHKKYIBCKO# 30HE pENKXOMETANbHHE MarmMaTAdeckume Qopmariad
OpefCcTABAeHH WMENOYHHME ¥ CYOMeJOYHHMA TDaHUTAMH B NafikaMd alUTOB,CHEe-
HAT-8IUIATOB, CYOMEeJ0YHHX TDAHATOB @ T.HI. IepMCKOr0 Bo3pacTa.C HuUME Ie-
HeTWIECKM CBA3aHA MUHepa/E3aIMA NOBOJBHO DEIKOT0 THmAa (pemKo3eMeIBHO -
CBHHIOBO-IEHKOBaA ¢ onoBoM) (HeBcrut ¥ mp., 1974). OnomopynHas MEHEDa~
IW3AIMA OTHOCHTCA K CHIMKATHO-CyIbfumHo# gopvermym (Ciuaficraz  ® Ip.,
1970). Corzaceo Tummaarmn MecTopoxnmenu#t (C.M.Beckus crp. I9),nonoCHOe
OpyIeHEHWe OTHOCHTCA HAMA K WEeJOYHOTDaHATHOMY THIY aJbOUTHTOHOCHHX De-—
IROMETANbHHX T'DAHNTOB ¥ METaCOMaTHTOB.

B rHO-MCCHRKYIECKOR soneI peIKOMeTAaNbHHe MarMaTmieckue (hopMarmm
mOpeJcTaBlIeHH JeHKOKDATOBHM. M SJACKATOBHME TDAHUTAMHA CHIYD-IeBOHCROT'O
¥ BepXHeRapOOH-IEPMCEKOT0 BO3pacTa, &8 TAKKe CBASAHHHMYU C HUMZ  MEJIKUMK
MTOKaMZ ¥ HNaftkamy meJOYHHX I'DAHUTOB M CYOWeJOYHHX OOpoX, MO-BATUMOMY ,
pasHenepMCROT'O BO3pacTa. B npefefax 30HH MB3BECTHa OJOBOpYNHAA MHUHEpa-

1 CoorrercThyeT EHO-KyHreilckoff 0n0BOHOCHOH# 30HE C.A,.Crnaificroro
(Cmuaitckmit n mp., I970)
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Jusamas (Cuxafickuit u np., [970) cuimkaTHO-KBApLEBO# {opMamu®,CBA3b KO-
TOpo#f ¢ KAKMME-TNCO MHTPYSUAMK TPAHUTOUNOB He yCTaHOBIeHa. COGCTBEHHO
penKOMeTANbHAA MEHHepaNu3almdd OOKAa He OoCHapyxeHa. CXONCTBO TeoJormyYec-
Ko# CTpYRTYpH nanHo# 30HH ¢ CeBepo-lICCHKKYIBCKOR M HAANYMe TeX Xe MaT-—
MaTEdecKuX gopMalmil mo3BoNAeT pacCMaTPHBATH (OxHO-MCCHKKYIECKYD 30HY
REK MaJonepCHeKTHBHYD DeIKOMEeTalbHyD, IIe BOSMORHO OCHApDYyXeHHe opyne-
HeHHMs, CBA3AHHOTO C WeJOoYHOTrpaHuTHOR dopmauuei.

Capunxasckasg "MeTawuloreHmdeckas" (7) 30HA  CcOBmAIaeT
C ONHOMMEHHHM XpeCTOM. 30H& BHIENAETCA YCJIOBHO, TAK KAK HE peIIKOMEeTa—
OBHHX MarMaT@decrux gopManmit, HA OpylIeHeHHA B ee IpeleNaX OOKA HeHSBe-—
oTHO. OCHOBEHHEM [JIA e BHIeJeHWS NOCHYXAIX BeCkMa ONATONDHATHHE  JAA
penxoMeTaNlbHO) MEHEpaIE3alMy CTPYKTYDHO-T@OJOTHIECKNE YCAOBAA. TeppETo-
puA, BHNUEeJAeMad HAMA B KA4YeCTBE 30HH, COBOATAeT ¢ CApHIEASCKUM SIHMEO-
TeOAHTHERMEANEHEM NOJHATHEEM, WCIHTHBABIMM B 500Xy NeliTepooporeHesa HH-
TeHCHBHO® BOSIHMaHWe. Kpome Toro, AaHHAA CTPYKTypa Haxommiack B cdepe
CHJIHOTO BOSHERCTBHEA CO CTOPOHH T'epUMHCKOE reocmHmimHama KxkHoro TaHB-
llags. B fysnmaMenTe 30HH OPECYTCTBYDT MarMaTEYeCKHe 06pas0BAHMA KECJOT'O
cocrasa (nopjmpoBas fopmanus BepxHepupe#cKOTO Bo3pacTa), YKasHBaDMUe
Ha Hamm4gee paHHel RKOHTHHEeHTaNBHOR ROpH.

BHBOJIH

BospacT pemxoMeTarhHOR MEHepalE3amEn Naleo3omn Taxb-liaHa cpemHe-—
BepxHenaneosofickuit. OpyneHeHHme CBASAHO C SOMI'€OCHHKIMHANBHHM BepXHENa-—
NTe030HCKAM OpDOTEHHHM 3TAIOM DA3BATAA TepimHAN lgHoro TaEb-llangs wm c
CpenHe-BepXHenaleo3c#cK:M sTamoM NefiTepooporeHesa RadeNoEMN CeBepHOTO
Taub-[iaga. C sOMIreoCHHKMHANBLHHM STanoM OxHoro Taup-laHa  accomaEpy®T
TMIaBHEM 00pasoM peIkOMeTalbHHE NeIMaTATH ¥ Tpe#SeHH aldACRUT-Teffxorpa -
arToBof opmarmn. C mefiTepooporeHHHM sTamoM CeBepHoro TaHb-liaHa cBA3a-
HH B OCHOBHOM TI'pefi3eHM3MDOBAHHHE aMa30HUTCHIepEANde JHTHEBHe TDaHATH,a
TERXE BHXOIH MeJOYHO-TDAHUTHON (opMalme, TATOTEDDEEe K CTACHIBLHHM Mac-
CHBaM.

HemGosiee OIaTONPHATHHEMA CTPYKTYDEME IJIA pasMelleHHd pemKoMeTalbHHX
IpoABNEHH# TPAHMTOBHX (PopManmif ABIANTCA SNEMEOTSO0SHTAKIMHANLHHE MONHA-
mea (B repmmEnnax OzHoro TaEb-lland) W NefTepoOpOTeHHHe NONHATHA, Ha-
JIOEGHHHE HA SIFTeOCHHKIMHANBHHE NONHATER (B KAIeNOHEIAX CeBepHOTO
Tanep-llana) . YeM Golee WHTEHCHMBER M IIMTENEH MPONECC GKTHBHOT'O BO3IHMA-
HAA B TeOCHHRJMHANBHON cumcrTeMe, TemM Golee JETOJMIEH TeOXHMAYECKHE (oH
BOSHERNe# MeTaLloreHEYecKoR} 30HH. Hambonee GIarompHATHHME CTDYKTYpaMi
LIA pasMemeHnA pynonposBleHdit fopMard meJOYHHX I'DAHATOB ABIADTCH SOHH
Ie#TepOOPOTeHHNX MONHATHN B Npejenax CTaCWIBHHX MacCHBOB KaleXoHET Ce—
BepHoro Tamp-llapd. PynomposBieHmA mea0YHO-CHEHHTOBO# M MESCKETOBO# Ho-
pMarmit mepeceranT BCe CTPYKTYPH I'€PIAHAT ¥, BUJAMO, CBASAHH C TpaHCCTDY-
KTYpHEME JwHeaMeHTaME. B CeBepHoM Tanb-llaHe OHE NpaKTHYECKH HEHM3BECTHH,
K MoMeHTy Marmo- ¥ pyZ0OCpa3OBAHEA BHIIGHA3BAHHHE NEPCUEKTHBHHE CTDYR-—
TYPH OpeTepneBanT HamdoXee NPOLOAATENEHOE ¥ SKTHBHOE BOSIHMAHHE.FoNH-
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masd 9a0Th DASBATHX B TAKEX CTDYKTypax peNXOMeTANEHHX I'DAHHTOB TATOTEeT
K KDYNHHM DASAOMAM, BIOAH KOTODHX HEDENKO BHTATEBADTCH TeAa  OCHOBHHX
MarMaTEYecKEX o0pasoBaHHEH,

B Tex OpOTeHHHX NONHEATHAX, I'lé OpOmeccy I'pAHRTOO0pASOBAHEA IpeN-
meCTByeT HETEECHBHHR ByAKAHWSM, DOIROMeTANRHAS MEHEDANNSAIEA OTMEYeH-
HHX BHNe THIIOB He NPOSBAGHA.

K umoxy HamMeEee OAATONPHATHHX CTPYKTYD IAA PEIROMOTANEHOR MHHe-
parmsanEH OTHOCATCHA SIEIe0CHHKANHANEHHE 'OpOTeHHH® HONHATES, OOpASOBAE-
HHEe Ha MECT® MHOT'@OCHHKIMHANEHHX H OCOOEHHO SETMeOCHHENNHANLHHX [pDOTH-
60B, 8 TAKEe HA MECTe CDEJEHHHX ('KDAGBHX) MACCHBOB.

H.M, Taxommpona,

Kol[ommom

SAKCHOMEPHOCTY PASMBIENMA T'PAHUTOMIOB

C PASIMYHOH KOHIEHTPAIME! PRAKMX HEIOYHHX METALIOB
(Li,Rb,C9) ! B NAIEOSOACKMX CTPYKTYPAX THHB-IAHA

¥ BOCTOYHOTO KASAXCTAHA

[IOBHMeHAHe KOHIGHTDAIME DEJNKEX MeJNOYHHX METALAOB B I'DAHETOHNAX
OCHYHO OPHYpPOYeHH K HAEGONee KMCHHM HX DASHOBHNHOCTAM. KpymEHe apeaiu
TARAX TI'DAHATORNOB, IO HamGONee PACHPOCTDAHEHHOMY CDeINH IeqJOr'oB B Hac-
Tosmee BpeMa MHEeHED (Kyssenmos, fmmem, I967 m Xp.) ,NapareHeTHYEORE OBA-
S8HH CO CBOMOBO-IAHOOBHME NONHATHAMA, BOSHHKIEME B ODOI'@HEYD cTaED
pasBRTHA CRAamYaToR 30HH. [I[pOReNeHHNe HAME DAHO® NOCNGNOBAHHS B NANEO——
sompax Arras, Kasaxorama, Tams-llags (I960-I974 IT) mORAsSaXNE, YTO Oyme-
OTEyeT OnpeleleHHAS SAKOHOMEDHAA OBASH MAKCHMANHHOIO NDOSBNGHES HAKWGO—
266 KHONHX JDONSBONHHX IDAHNTOBHX (gopuarml, CONPOBOXNADNEXCH DPOIKOME—
TarsHOR( L1, Rb, Cs ) MEHOpATN3AIEeR 0 0COCHM THIIOM ODOT'@HHHX CTPYKRTYD,ONH-
XpOHHHX pyIO- # MAIMOOCDASOBAHED H OOXANANNEX TOHHGHIEeR K OTHOCHTONB—
HOMy BOSHHMAHHD HA NDOTANGHNE T'eOCHEEIMHANRHOIO H, OCOGeHHO, HOCHBEyR-
mMerc OPOISHHOIO DASBHTHA. BIOCHENOCTBER TAaxKNe CTPYRTYDH HNONyYEAR HasBa-
HEHO® ODOTGHHHX SIET'GOAHTHRINHANHEHX nomaaTEiR (Bomouxomwd, I973) .Boxsmoe
SHAYGHNEe NS I'oOXEMEYECKOf ONeIEANNSAIME I'DAHETONNOB B NpeNelaX  STHEX
CTPYKTypP EMEET XapaKTep OOOTHOmEGHNER ODOTGHHHX CTPYRTYP OO OTPYETYDaME
OpeqUeCTEYDMEX STANOR DASBHTER X HX RAYGOTBOHHAS XApARTOpPHCTHRA,

Jna aEaxNsSa SABNCEMOOTH KOHISHTDAIME DONXEX NEXOTHHX MeTALIOB
B TPasETOEAAX OT I'6OTeXTCHNYECKONO NONOXSHRS NOOXEIHEX BHODAHH NOSHHE-
nazeosoffoxas (IOSTHErSpIMHOKAR) I'DAHNTOBAS X JefAROrpaENT-aASCKETOBAR do-
puamm TaEs-llers x Boor.Kasaxorama, Mo XOTOpEM OHEO codpaHc Oxo#o I000
YaOTHHX ONDONGNGHER CONGPEAHEA MONOYHHX MOTANNOB B 25 NHTDYSHBHHX M&C-

ooxz KOEneHTpAIE pOXNEX MEeJOYHHX METALIOB HE NDEBHNADT AKIeCCOPHHX
Cm.cTatsp K.I.Boxouronmsa, 0%P.I6
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cHBax. l[lpm ompenelieHVd THIIOB TEKTOHWYECKEX CTPYHRTYD, BMemabmHX 5TH do-—
pMam@yM, MACHONB30BaNMCE TeKTOHW4ecKue mocTpoeHms K.J.Bomodroemda. Yra-—
3aHHHE BHIe (JopMaIMyM T'DAHWTOMIOB NpPHHATH HAME B TOM 00GhEeME, KaK OHHM Tpa-
krybresa C.M.Beckmaum u [0,B.Mapmuum (I972). JTanoHHHEM A TpaHATOBROR
dopmammy ABNAETCH HAAIHpMAHCKEE kommnexc B llenTp.Hasaxcrade m ero ana-
norm (Konres-JlBopHEKOB, 1952 I Igp.), g me#xorpaHuT-adscKETOBOR op—
Mammm - "MoHacTHpckui rommirexc" Boct.Hasaxcrana (JeoETBeB, I969; Bec-
KB, Mapma, I973).

TpammroBas fopmauma npencTarENeHa .JABHHM 00pa3soM HODMAJLHHME CHO-
TETOBHME TpaHATAaM# (TJIaBHAS MHTPY3UWBHad dalmd). B MOTIMHEHHOM KOMMIec-
TBE DA3BATH NPOLYKTH TRCPUIM3MA — IJIATEOTDAHHTH, TDAHONMODATH, anaMefi-
JmTH (Qamma SHIOKOHTAKTOB). /3 EWIHHHX DODOXN OTMeYALTCH AIJIMATH ,T'DAHHAT-
nopjupH, TPAHOIMOPAT-NOPPUPH ¥ NMpoYMe. B cocTase JeHROIpAHAT-AIACKHTO-
Bo#t JopMalM¥ BHIEAADTCA KPYNHOREDHMCTHEe ANACKATH H JeHKOKpAaTOEBHe Ipa-
HOTH TJIaBHO# (asn, cpemHe-MelKOJepHHCTHE ANACKHTH IONOJAHUTEJNBHHX (as,
KATBHHE &NACKATH HECKOJABKAX TeHepalmit, XUIbHHE AMIMTH M NerMaTHTH. g
aroft opManmn ABNEHUA TUCPHIU3MA He XapaxTepHH.

Araym3 Qopmarmit TpaHUTOZNOB OWI IpOBeNeH Ha IpEMEepe HeCKOJbKIX
KOHKDETHHX 8pealioB MX DaBBHTHAA.

[losnHerepIMHCKAE T'DAHUTOMIH HCKADYUTEIBHO UAPOKO  pacIpOCTpaHEHH
Ha Tanb-llase # B BocT.Kasaxcrame. Kax npasuno, pasBATHE 3IeCh KOHKpeT-
HHE M&CCHBH CJIOEEHH IBYMA WIA TpeMs fopMamiaAME T'DaHETOUIOB,NDEICTAaBJIAA
codoft He NMPOCTO MHOrOPa3HHE, & IeTepOoTeHHHe IIYTOHH, COCTOSMME M3 Hec—
KONBKMX HHTDY3UBHHX KOMIIEKCOB. B TaHb-llane BHOeAsDTCA YeTHPE I'DAHATO-
unEHe gopMmarymM: IMOpETOBAS, TPAHOINMODHTOBAS, T'DAHATOBAA, JefKOTpaHAT-
alACRUTOBa", B BocrousHom KasaxcraHe - TpH: I'DaHOIMODPHTORAs,TpAHATORAA,
NefiRoTpaHAT-aAACKATOBAA. PAX HcclaenoBaTened K CAMOCTOATENBHOMY JIMTHE-
BO-TPAHETOBOMY (PODMAIMOHHOMY THIy OTHOCHT pasBATHEe 3Nechk mermaTaTH(Be-
CREH, Mapmr, I973), 9TO COINIACyeTCs ¢ HAIMMY IAHHHMZ 00 KOJBCKOMYy moO-
nyocTpory (Tmxommpoma, I972). JpyrEe HCCAeNOBATENH CYMTADT MX KOHSIHH-
vz mEdbfepeHIMATAMA T'DEHATOMIOB AAACKETOBOM J®G0 T'paHETOBOR dopmampit
(Tem3dypr, Topmescruit u np., I957). Ha Taub-llaHe reonorudeckuit BO3pacT
STEX T'DaHHTOHNOB BepXHe- WM CpelHe-BepXHerRapOoHOBH#E. [I0 NaHHHM K/Ar
MeTona, aCCOJOTHHA Bo3pacT uX 285-260 MiH.JeT (XampadaeB, I969 u &p.).
B BocTowHOM KasaxcTaHe TI'paHATOHIOH mocieBE3eficrme, ACCOMDTHHE  EX BO3-
pact 235-33I mug.ner (Jeourses, I969).

Taue-llags

PaccmarprBaemad HaMu 31echk 00JacTh BRIDYAET JUANG CTPYKTYDH I'epou-—
g OxHoro um Cpemsero Taup-land. (eHu#t Taxne-llaHe npemcTaBIdAeT codoit
pereHepUpOBAHHYN TepPIMHCKYD TIeOCHHKINHANBHYD CHCTEMY, SalOXeHHYD B paH-
HeM Iaszeo30e Ha KapeJbCKO-OafikalbCKOM CKAANYaTOM OCHOBaHMM. CpeIuHHHIM
Tane-llage, B oTmmume oT KkrOro TaAHB-llaEd, mpencTaBAAeT OTHOCHTEILHO CTS-
CRIBHYD OGIACTE Kapeabcko-Gafixambcroft (Kypammpo-DepraHcRas 30Ha) E Ka-
nemonckoft (YarTxkamo-HapuHCKas 397HA) KOHCOAMmAumit, SaxBadeHHYD HHTEHCHB-
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HHME TeKTOHWYEeCKUME IBUXEHMAMY JUIE B 3aKIDUATENLHYD CTAIM0 T'eOCHHKJIA-
pansdoro pas3sutaa KeHoro TaHb-llaHA - B CpenHEM-BEepXHEM naneosoel.

B npenesax Ha3BaHHHX o0ZacTe#f pacCMOTpeHH 4YeTHpe apeaja I'€pIMHC-
KX OpOTeHHHX SMATe0CHHKIMHAJBHHX TPAHUTOHNOB NO3ZHENANe030HCKOr0 BOS-
pactTa - Cepepo-HypartnmHckut m 3upadynax-KapaTOMHCKE, coBmajammme  CO
cTpyxTypamu [mHoro TAHb-llaHs, YaTkaabcKuli m KypamuHCRUM#E, — HaXONANAECH
B npemenax Cpemnero Taup-llass,

CeBepo-HyparTrHCEKHZ K apean NpoCTPAHCTEEHHO pacro-
naraercad B CeBepo-HypaTMHCKOM SMMMAOTeOCHHRIMHANBHOM MOMHATIHE,COBIaNAd
C ero ceBepO-BOCTOYHHM KpHIOM, Hamdolee MHTEHCHBHHE ODOT@FMYECKHE IBH-
EEHHA OXBATWIN NAHHYD CTPYKTYPYy B BepXHeMm KapGoHe, Mpelonpelel#B {op-—
MIpOBAHUE KPYNHOI'O CBONOBO-IAIHCOBOTO MONHATHA, ODUEHTHDPOBAHHOTO COIVIa-
CHO 00meMy MNpOCTHDAHAN I'eOCHHKIMHANEHO! (EHO-TAHBNAHECKOE CUCTEMH. JTH
IBUXEHNAA CONPOBOXNANKCH BHeJpEeHWeM I'PaHUTOMIHHX Macc, odpasopaBmmx Ce-
Bepo-HypaTuHCKH apeal.

OcoGeHHOCTH T'pPaHUTOHIHOTO MarMaTmsMa CeBepo-HypaTHHCKOTO — apeana
pacCcMOTpeRH Ha NpEMepe AKTayCKOro, JCTYKCKOIO M AKYONCKOIO MaccHBOB Be-
pxHexap0OHOBOI'O BO3pacTa.

AxTaycruit MacCUB CJIOREH mopolamd TpeX (JopMAIMOHHHX THIIOB I'DAHUTO-
HIOB: MMOPUTaMM, T'PAHOIMODUTAMA X TpDaHUTAMHE, JeH{KOKPATOBHME TDAHATAMU
U aAACKATAaMA. B JCTYKCKOM H AKYONCKOM MAacCHBaX Da3BHTH TOJNBKO OHOTHTO-
BHE TDAHNTH ¥ Je#KOKpPaTOBHe IpaHUTH. }3 mopon rpaHETOBOR dopmarmu mnpe-
o6NamaniuMA ABIADTCA CHOTATOBHE T'DaHATH. [WOpHMOHHEe pasHOCTH, IpencTaB-
JeHHHe amaMmeIMTaMA B TpaHONUODHTAME, MMelT NOIM4MHEeHHOe pasBMTHe. Hau-
GONBIEM pACHpPOCTpPAHEHMEM I'DaHATOMIH 3Toif (opMmamuu MOME3YRTCA B YCTYHC-
KOM ¥ AKYONCKOM Maccupax, caarad okoio 95% ux miomamd. B ARTaycHOM Mac-
CHBé OHM Da3BUTH MeHee MMpOKO. HWibHHE MOPOMNH OpeNCcTaBlI€HH  MHOTQYHC-
JIeHHHEME Tafixamy alIMTOB, TPAHMT-AIUIATOB U IEerMaTUTOB, MHOTIA JaMipodu-
POB.

JefirorpaHuT-aNACKATOBAA fopMamEd BRIANYAET AeHKOKPATOBHE  TI'DAHATH
¥ andcKATH, OHE NPACYTCTEYDT B MAcCHBAX MCKIDYATENBHO B BANE HEOOIBIMX
MTOXKOOGPA3HHX TeJ, peXe IMACTOBHX H JAKKOIMTOOODA3HHX 3alexeil, pasBUTHX
0 30HAM DAa3JIOMOB K BIOJE KOHTAKTOB T'DAHATOHNOB C BMENADMAMA IODOTAMH.
HauGonsmmM pacnpoCTpaHeHMeM OHM NONB3YDTCA B YCTYKCKOM H AKTayCKOM Ma-
ccupax., EuapHas cepmA andckaToBoif fopMammm BRINYAET ALMMTH, IPaHUT-al-
naTH, Kepamudeckue mermaTurTH (Kymvypamos, I1967; Asmmos, I1970).

B Cesepo-HypaTuHCROA 30He H3BECTHH CKApHOBO-BOMB{HDaM-MONECIEHOBHE
PYLONpPOABJEHAR, & TAKEe KBApI-30I0TOpPYIHAA MHHepaausamad. B alAcKATaX
B JeffROKpATOBHX I'DAHATAX NTMEUYAeTCA ARIECCODHAA HHOOHi-TAHTANOBAA MA-
Hepa/ia3aud.,

B nenom rpanpuTomnmy CeBepo-HypaTHHCHOR 30HH XapaKTepUSyLTCA HH3KMM
cONepEAHAEM DEeIKEX MeJOYHHX MeTawnoB (Tada.I). Mckmouenne cocTaBiseT oy
Ommatt, mpECYTCTEYLMU: B CHOTHTOBHX I'DAHATAX HA YPOBHE xxapxa(2l210‘%%h

I Nonpodree cm.cratsp K.J, Bomouxomuua, CTPs40
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a B Jef{KOKpATOBHX TDAHMTAX U AAACKATAX NpeBHmADIUE ero (295.10“4%).
CpelHee CONepxaHWe JHTAA M [@3MA BO BCEX DA3BHOCTAX TPAHUTOUNOB HUXE
KJIapKOBOTO. HamMeHbmee KOJMYECTBO DONKAX MEJNOYHHX MET&LIOB, Oolee HHM3-—
Koe, 4eM B T'paHMTAX IJaBHO! MHTpDy3MBHO# $asH, OTMeYaeTCA B KWIBHHX all-
JATAX, TPAaHMT-SIUIATAX M DeIrMaTuTax.

Bupadynax-KapaTbOHRHCEKHAR apean coBnanaeT
¢ 3anamHHM HamEGoJee MOMHATHM OKOHYAHAEM IepIMHCKOTO  TypReCTaHCKOTO
OPOTI'eHHOTO SNAMAOTEOAHTHKIAHANBHOTO MOTHATAA, SNATS6OCHHKIMHANBEHOE pas-
BATHE ROTOPOT'O HEYANOCh B NO3ZHEM [187e0308 B CONDOBOXNAJOCH I'DAHHTOHI-
HHM MATMaTH3MOM.

PaspuTHe B Supadynar-KapaTOOHHCKOM apeale MO3INHETePIMHCKAE I'DaHA—
TOMIH JeMKOrpaHAT-aAACcKATOBOR m rpaHuToBOff fopmammit claranT moxapopMa-
IMOHHHEe MacCEBH. B xadecTBe npmMmepa paccmoTpmM Jomadynakcku#t, TuMcrudt
7 KerMenuuHckmit. B cocTaBe rpasmToBoft dopMmamuy mpeodaananT CHOTHATOBHE
rpaHfTH. [IpUCYTCTBYDT TAKEe MyCKOBHATOBHE ¥ IBYCJDIAHHEe DA3HOCTH.Jel
KOTpaHnT-alACKUTOBas Qopvamus NpelcTabBieHa NefKOKPATOBHMIE,alUMTORUIHE-
ME ¥ TeIMAaTOMIHHMA TpaHuTamMM. Kaxnad M3 BHIeHA3BAHHHX Qopvaim#t Xxapar-
TEepH3yeTCA CBOMMM EWJIBHHMM NepumBatamd. C rpaHmTamMm B 3Tof 30He€ OpPOCT-
pPAHCTBEHHO ACCOLEHpYDT DeIKOMEeTaJbHHe NerMaTUTH ¢ aKUEeCCOPHOR  KOIyM-
dmT-deprinreBolt MuHepanm3amued.

Tpagrrornu 3u@padynaxk-KapaTOHMHCKOR 30HH OTAMYANTCA HOBHMEHHHM CO-
JNepEaHEeM DeIXUX [MeJOYHHX MeTa10B. KoHmenTpamms nesmua B 5-6 pas mpe-—
BHIGET ero RJIApKH IJIA KUCJHX NepoX. BIBoe NOBHIEHO CONEepEAHMe JIATAA
B OHOTHTOBHX TpaHmTax. lx Bcex pasHocrefl TpaHATOMIOB HauboJee BHCOKHM
COIepXaHMeM DeIKMX WeJOUHHX MEeTaJUIOB XapaKTepU3yDTCA XHMABHHE MpOM3BOI-
HHE B cocTaBe JefiKOrpaHMT—alACKuTOBO# dopMamum — AMJIATH B ammT-Ierma-
THTH. PyOmmm#f B HAX B 4 pasa, nesdmit - B I0 pa3s mpeBHWADT KJI8pKOBOE CO-—
IepEaHyMe ITHX 3JEeMeHTOB B TI'paHHTaX.

YaTkanbcKut apean copnamaeT ¢ ODOTEHHHM  NO3NHENANE0-
30fCKAM MONHATHEM, OXBATUBIMM 3anaiHybD dacTd Kaparay-HapuwHCROTO  Iep-
IMHCKOT'O CPeIUHHOTO MaccuBa., WHTpY3ME aHalIMSADYEeMHX T'DaHUTOB NpUypode-—
HH K BupmensemuM I'.}.MarapwaenuM (I970) Kaccancromy ¢ [IcKeMCKOMY NONHA-
THAM 3TOr0 MaccmBa. CpeimHHME MaccuB chopuupoBalscs B I'epIMHCKER  aTan
TeXTOreHe3a I BXOIOUT COCTABHOX 4acTBEl B CTPYKTYPY BapHCcCKOf TeoCHHRIA-
HaneHO# cECcTeMH. OyHIAMEHTOM 3TOI0 MACCHBA ABIAKNTCA MHOT'@OCHHKIMHATE -
[He CTPYKTYDH KaneloHHN., OporeHHHE SNMTe0CHHKIMHANBHHE NBAXEHHA OXBa-
THIM MacCHB, KaK i JPYTHMe BapUCCHEe 30HH, B BEpXHEM [aJ]e030e U COompo-
BOXNANNCH TDAHMTOOGPA30BaHMEM. B aTo Bpemd Coibmasd 9acTk Maccmpa OHIA
0xXBayeHa CBONOBHM MONHATHEM ¥ pasMuBatack. JEMB B OTHENBHHX BIATWHAX,
3aXBaTUBMEX YacTmuHO n KaccaHckui nmonmuaATu# GJOK, HaKaIMBajJack  apme-
BHT-TAIMTOBAA MoXacca (Pl—z)'

[lopomu mo3pHereprmuCKofl rpaHMTOBOE JopMaimuy B Ipenerax paccMaTpH-
BaeMolt CTPYKTYDH pA3BATH HEe3HAUYNTEJHHO. EIMHCTBEHHO NOCTOBEDHHM Npel-
CTABUTENEM €€ MOXHO CUMTATE OHOTUTOBHE TI'pPaHKTH YMMIaHCKOTO MaccHsa,
EureHue MOpOIH NpeINCTABIeHH ANAMTOBAIHEMA TDAHMTAME, AMIMTAaMHA,NerMaTd-
Tamu, Jamnpodupamn.
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llopons nefixorpaHENT-alACKUTOBOR fopManuy pasBATH Cojee IAPOKO.
K umm orHocATeAa P m P-T andacruTH Maftmarrai:croro,ApamaHckoro,MaHaccko-
T0, A/mMacalickoro MaccuBoB. 'eHeTWYECKM C HEMH CBf3aHH B pafioHe rpeftse-—
HOBHE pyIONpOSBJEHEA C aKIeCCOpHOX HmOOHMeBof# M BOMBGpaMOBOE MHUHEpamm-
3amyeil ¥ pyNONpOABNeHAd kBapl-Moymonesosoft ¢opmammm.

[lo comepXaHUD PEIREX MEJOYHHX METALIOB T'DAHATOMNH 3Tof 30HH OxmM3-
KE TpaHMTomNaM CeBepo-HypaTmHCckoro apeana. JnmTuit, pyOmmmit, resu# B HAX
[OpECYTCTEYLT B KoJAWYeCTBaXx JUOO ONESKUX K KJISDKOBEM, JXHGO HHX® HEX.

KypammEHCEZ#% apeal pacuolaraeTcd B ONHOMMEHHO! TeRTOHH—
yecroit 30He, mpencTaBaswmel codo# onymenuuit xpai reprmECROTC ByrRanTay-
®epraRCKOTO CpeTMHHOTO MacCHBa, BIONH KOTODOT'O Pa3SBHICA ODOTeHHHR BYI-
KaHwdeckmt mosc. [Io cpaBHeHMD C BHMEONMCAHHHM KapaTay-HapHHCREUM  cpe-
ImHEEM MaccuBoM (yHmameHT BykanTay-depraHCcKOT'O Ooiee NpeBHHM @ Tpenc—
TapNeH TOJBKO KApelbCcKo-OaftkarncruM (7) CRIAMYATHM KOMILIEKCOM. B Tede-
HWe PaHHE—CpemHemaneo30fcKoro mepaofia T'eOCHHKINHANBHOTO pasBUTHA KEHO-
r0 Taun-liaHsa ITaHHAA CTPYKTypa OT/MdYanach CTA0HWILHOCTHED M HEe3HaUUTelb-
HOlt TexTOHWYIECKO# arRTHBHOCTED. I[Ipolecc OpPOTEHHOTO BMHUTeOCHHRIMHAIBHOTO
pa3BHTHA OXBATWI NAHHYD CTPYKTYpPYy B Hambpe H IDONONXANCH N0 IEepMA BRI-
9UTeJBHO. B 3TOT Hepmon 3mechk (opMEpOBAalICA BYJRAHMYECKH# mosc, B cOC -
TaBe BYJKAHMYECKAX IDONYKTOB KOTODOTO BHAYaje NpeoCjalald OCHOBHHE ad-
dysmBH (GasansT-aHNesuT-IAIapUTOBAA Mojacca, CITbcz), a 3aTeM  KECJHHE
(nmopfmposas Mmonacca, PI). AHanmu3KpyeMHe I'DAHETH NPAYPOYeHH K OTHOCHTE-
JBHO NONHATHM CTPYKTYpDaM.

KypammECKas 30Ha B OTJHuYMe OT YaTRaABCKOfl XapakTepu3yeTcda MIPOKAM
pasBUTHEM CJIOKHHX BYJIKAHO~ILTYyTOHAYECKHX KOMIUIEKCOB. Cpems MHTPY3HBHHX
nopoX npeoGaaiabT MadHe MHTPYSmM u naitku. Tak xe, Kak M B YaTKalIbOROH
30He, NO3NHENaJeO30fCKEe I'DAHUTONIH COCTABIADT IVIGBHYD MacCcy MarmaTu-
YecKMX o0pasoBaHuit B pailoHe. B cocTaBe MHTPY3Hil STOTO BO3pacTa BHIENA—
eTCA pAN MATPY3EBHHX fopManuit, xaxmofl 3 HOTOPHX COOTBETCTBYHT cBoOH
ByJIKAHOTEHHH® ¥ CYCBYIKAHWIECKHe OGDA30BAHHA, & TaKEe MeTaLIoreHHdec-—
kag cnemiammsarya ( Xampadaes, I969).

[lopomu rpaHATOBO# # JNefixorpanwT-andckATOBOE Qopmarmil pesko momYE-
HeHH B CBOEM DaSBATHE IOpoJaM Gojee DAHAWX MHTPY3HBHHX fopmarmit,C HEME
CBA3HBADTCA MMebiuecd B pafioHe MeCTODORNeHUS C MOJIUGIeHOBOE M BOJEDpa-
MoBo#t MuHepasmsamae#t (KBapl-Dee/JHMT-MOIHCISHATOBAA, CKAPHOBO-MOJIHCIEHO—
Bafd, CHRapHOBO-IEeJUTOBaA ¥ Ip.Jopmarmu). M3 peIREX WEJOUHHX  METaLIOB
TOMBKO 1e3Hi 3Teck o0pasyeT NOBHMEHHHE KOHIEHTpAIWH.

BocTounHit
Kasaxcraln

Bocrounnit KasaxcTaH npuHamiexmT K pupefi-maneo3ofickofi I'eOCHHRIMHA-
nmeHO# cHCTeMe, IpONece CTaCHIM3arEl KOTOPO# NPOXOIWI B KaAeNOHCKOM X
TepIMHCKOM TEKTOHMYECKUX IMRIaX. I'paHMTOOGpa30BaHAE IPOTERAN0 B NAHHOM
permoHe KAk Ha KaJeNOHCKOM, TE8K W TepUEHCKOM 9Tamax, ONHAKO MaKCHMAalb-
HOe KONMYECTBO DeIKOMeTalbHHX I'DAHUTOB cHOpMHpOBANOCH 37X6CH B NO3AHOM
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najseosoe. PaccmaTpuBaenuii Hamm KaxGa-HapHMcKE apeaj TpPaHUTOUIOB [pHy-—
poded K [IpAMPTHOCKOMY SIMMAOTeCAHTHKIMHANLHOMY TMOINHATHD I'epIMHNT,KOTO-
poe BO3BHAKIO B NOSAHEM NAle030e Ha MecTe I'epUMHCKOA [IpmApTHMCKOX amar-
MaTI4HOl MuOTeocaHTHRIMHANE (BomouroBmd, I967). C BOCTOKA NaHHAA CTPYR-
Typa Tpas@dMT 00 MpTHmCKOE 30HE CMATHA C T@OCHHRIMHANBHHEME  IDOTECaMH
PynmHoro AnTas, ¢ 3anama - ¢ 3ajicaHCKOR 2BIreOCHHKIMHAIBD.

QyanaMeHT [[pEEPTHUCKOTO MONHATHA BCKPHBAETCA B VpPTHUCKOH 30He
cmATHA, B Kypuymcko-KaunmzxupckoM B KapampTHmCKOM OnOKAX. CJIOXEH OH CH-
JBHO MeTaMopiM30BAHHHMA OGpa30BaHEAME apXefi-HmEHenporeposoiickoro(?)so-
spacta. I'e0AHTHKIEHATBHHE JopMalfi paccMaTpEBaEeMOf CTPYKTYPH HpelncTaB—
JIeHH TePPUTEHHHEM BepXHeNeBOHCKEM-HMKHEKSMEHHOYT'ONbHHEM KOMIUIEKCOM. OJmE-
TeOCHHKIMHAMBHEE OpOTeHHHE sTan NposBuicA B GOpMEDOBAHEA KPYNHODO CBO-
Ia ¥ Hadajaca ¢ BU3eickoro Beka. B 5TO Bpema Coibmas dacTk NOMHATHA
pasmHBaNach, ¥ JHUIE ero KIro-3anaiHoe KPHIO OHJIO OTHOCHUTENBHO TMOTpyXe-
Ho. IIpouecc OpOreHe3a CONPOBORIANCA HHTEHCHBHHM IpaHuTOOCpasoBaHuem.o-
Jbllad 9acTk PYMOHOCHHX T'paHUTOB HanGa-lapHMCKOTO apeala pacmoxaraercsd B
npenenax Haxdogee NONHATOR dacT [IpHUPTHNCKOrO HONHATAA — B lleHTpaib-
Ho-KanouHcxoM Oxoxe (Bomouxomad, I965).

TpaHuToMIH Kanda-HapHMcROIo apeana MpelcTaBJeHH JeHKOTpaHHT-asAc—
KATOBO) W TpaHuTOBO} GopMamAAME NMO3AHETepIEHCKOT0 Bo3pacTa.OHM 00pa3sy-
0T HeNpepHBHYD LENs BHXONOB, clarapmuX emMHH! Handa-HapHMCKHE ILUIyTOH.
[ocnenumit, ®ag ¥ pPacCMOTpPeHHHe BHme MAYyTOHH CpenHe#t Asmm, ABIAeTCA 00—
mbopMAlMOHHEM. B HeM BHIENADTCA paHEMe Oes3pylHHe rpaHAToMmH ( "coleT-
BeHHO HKaJICHHCKHEE") ¥ DeIKOMeTeJNIOHOCHHE MO3JHHE KAaJMEeBHEe M JeAKOKparo-
BHe TpaHaTH ( "MoHacTHpckue"). Te B HNpYIEe HEMEDT CBOD XWILHYD cepup,
TEeOXUMAYECKYD ¥ MeTa/lIOTeHHIeCKYD clelMannsalyb, 3Neck DAasBATH DeIKO-
MEeTalbHHE THIPOTepMaJATH B nerMaTdTH (JeoHTEHeB, 1969).

Tpamuronny Kanda-HapeMCKOTO IIyTOHA OTAMYEDTCA NMOBHMEHHHME COIep-
KAHAAME BCOX DeIKEX WEeJOYHHX MeTalIoB (cM.Tadn.I). HaumGomee derko 370
NpOABAAETCA B MOpOTax JNefKorpaHHT-aIACKATOBOR gopvaimu, JuTmd, pyonmmi
¥ nesmit comepxaTcA NPACAM3MTENBEHO B OINMHAKOBHX KOIMYECTBAX B I'paHHTaX
TNaBHO MHTPYSHBHO#, IDomonHuTenbHO#  xwibHO# fas. Ho mpm sToM cTemeHs
WX KOHUEHTpALEH Bospactaer B pamy Rb -Li- Cs.

B GHOTHTOBHX T'DAHHTAX TPAHATOBOY fopMalMy TOJBKO JHTHR COLEDPEATCSA
B KONMYeCTBAX, PABHHX MOPOJAM Je#KOrpaHMT-aldACKETOBOR Qopmarym. lesmt
0YeHb HE3HAYMTEJbHO NPeBHNAT RJIApK, 8 DPyOHIEi#t He NOCTHraeT KIApKOBHX
3Hgyenuft, Pa3imuuA MEXNy HerHCpHIM3HDOBEHHHME DASHOCTAME  TI'DAHHTOHIOB
odexx (fopmarmit 3axiwYabTCA HE TONBKO B HEONHHAKOBOM KONMYECTBEHHOM CO-
ILepESHEM DEIKWX WEJOYHHX MITANIOB, HO M B DA3HOM BeJMUMHe MX OTHONEHHH.
O6nanas coxee BucokuM comepxammeM Lii, Rd m Cs rpanaTomms AefxorpaHmT-
aascraTOBO# fopMaimME B TO Xe BpeMd XapakTepusymDTCA (oJiee HE3KUME BeJH-
qnnauu?u/CS x “/Cs . Bavesma ux B JelffKOKpaTOBHX IpaAHMTAX MpUCIU3ATE-
ABHO B JIBA pasa MeHbme, 9eM B GHOTHTOBHX IpaBATax. [HOPEIM3XPOBAHHHE
¥ KOHTAMUHUDOBAHHHE DASHOCTY I'DAHATOHNOB IpaHATOBOf QopMamms 10 BCeM
BHIEYKASAHHHM XQpPAKTepHCTHKAM CoJee GJMSKE TODOIAM JelKOTpaHMT-aJACKE-
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TOBO# dopmamEn.

Cpem pacCMOTPEHHHX TEPPATOPEANBHO Da3OCNEHHHX KOMIJEKCOB TI'DaHM—
TOMNOB, NPHYPOUEHHHX K NEPednC/AeHHHM TUIaM pDervOHaNBHHX CTPYKTYD,BHIe-
JAOTCA TpU TDYONH, DasIMYaniyecd KaK CONepEAHMEM DeNKAX NENOYHHX 3Je-
MEHTOB, T8K M HX NMHIMKATODHHMA OTHOMEHWAMH.

WecnenoBare/m, 3aHUMABIMECS A3yYeHHeM NPOGIEMH DYZOHOCHOCTE TI'pa-
HuToEnOB CpernHell Asmu, cUMTanT IVIaBHEHNUME IJIA OLRERA WX NOTEHIEZANLHOMN
METa/IOHOCHOCTHE TeOXUMUYeCcKul, MUHEpPaNTOTMYecKHit ¥ MeTPONOIEIECKUil Kpa-
Tepuu. [lof mocnelrMM Hpexne BCero NonpasymMeBabTcd QalmaibHHe  yCIOBUMA
38CTHBARUA MATMH (IVIyCHHH CTSHOBIGHHA MACCHBOB).

AHamus NpUB6ZGHHHX HAME J@HHHX MNO3BOISET CAENATH BHBOZL O N6DPBO-
CTENGHHOM 3HAUGHWH NpA DPasMENEHMM IDaHRTOMAOB ¢ DA3NAUHOW  KOHLEHTpa-
UHS{l PeKNX MONOVHHX METAJIOB ONPe/leN6HHHX DPEIHOHAJABHHX THIOB  CTPYKE-
TYP, PaslINuanmUXcA PISBHEM O6p330M XapaKTEepOM BEDTHHANBHHX ABUXOHHH B
TOYEHHO BCOTO TOKTOHO-MATMATHYECHOTO LUKIA, MpPEANECTBYKIEro I'PaHATO0C-
P8S0OBAHMD,

TpanmTomnu, HauGonee OCOTAlEHHHE BCEMH DEIKAMYA MEJOUHHMA 3IeMeH-
Tamil, OK8SHBADTCA NPAYDOYEHHHMH K SIMMHOTEOAHTURIMHANEHHM  DONHATHAM,
00pa30BaHHHM Ha ODOTEHHOM 3IHI'6OCHHEIVHANBHOM 3Tane pasBATAA CHIATYa-
THX cECTeM. CDIa OTHOCATCA T'paHATOMNH Kainda-HapeMckoro u Supadynar-Ka-
PaTROMECKOTO apeasioB. B aTHX Xe CTPYKTYpaX HapAlly C DeXKOMeTaJbHHME I¥-
IpOTepMaluTaME JIOKAJU30BAHH H MMeTMaTHTH.

Comepxarde JUTHA B TPaHATOMNAX BTOE IDYNNH B CpelHeM B IBa  pasa
[peBEmaeT KJISDKOBOE, & 1e3MA M0 CPABHEHUD C KIApDKOM  YBeJUIMBAETCH IO
5-I2 pas. XapaKTepHHMHA ABIAOTCH HUIKHE BGJIE’%HH ’B-B/Cs u [{/c_;, s 'Mc:g
OHM YRJIAUHBAWTCHA B MHTEpBaJ OT 5 Ho 24, mad /Cs - or 624 o 5,085.Jme-
HHO B Ipelenax STHX apeajoB B TECHOA IpOCTpaHCTBEHHOE accomuamyn ¢ rpa—
HOTOMNAME Pa3BUTH DENKOMETaNBHHE NEeIMATHTH X IMIDOTEpPMAJKTH.

Bropyn Ipymny cocTaBIfANT IPAHUTOMIH, [DUYpPOUYEHHHE K OpOTeHHOMY
NONHATHD, CPOPMEDOBAHHOMY Ha MecTe CTACWIBHOTO CPeIHHHOTO MacCHBa (Ky-
pamEHCKag 30Ha). Tak ®e, KK TPAHMTONNH IpemuIymel TpyOnH, OHM Xapax-
TepU3yNTCA MNOBHIEHHHM (IOYTE B 4 pasa O CDABHEHHD C KJIApKOM) collepra—
HUEM DeSHd W HUSKUMEA aaaqemmm'ﬁrg/c; n K/Cs, OrrdgeT MX TakEe HH3KOE
COllepxaHWe JUTHS, COCTABAAKNEE JHMIE MOOJOBEHHY €r0 KISPKOBO#  BeJMYMHH,
B meaoM ke IR 5Tof 30HH OTMEU2DTCHA 4EpPTH KOMILISKCHOM MO‘W-AS'AUEGJIB—
30pyznHO# cmermaymusanuu. OTCYTCTBEE 3IECH DyIONDOSBJIEHM peIKOMEeTaNbHHX
OEerMaTHETOB, Ha Hall B3TVAL, OCBACHASTCHA YpeSBHYAftHO MADOKMEM  pa3BATHEM
addysnsoB, COTepxaliX, 10 NaHHEM pANA HccaenoBaTelell, NOBHUEHHHE KOHIE-
HTparmul DeNKEX WeJOUHHX MeTaunoB (YpyaGae® m nIp., 1967; Jamumos m mp.,
I97I). C ommO# CTOPOHH, 3TO ABAAETCA NOKA3ATENEM PEeTHOHANBHOK I'eoXmME—
decKoff cremmanu3amy: B OTHOmeHmE Lii ,%,C&' B arTo#t 3ome., C apyrofi cro-
POHH, BHCOK&s NONBIRHOCT: X HMHTeHCHBHaf >fdyswmBHad INeATensHOCTH, Npel-
IecTEyDMEe IPOABASHAN MO3NHEI'ePIWHCKOTO HHTDYSEBHOTO MarMaTHsMa,l0—BHE-
TEMOMY, COOCOCCTEYET ILIONANHOMY DACCEMBEHMD DeNHIX WENOYHHX MeTalroB,
TeM CaMuM INpeNATCTBYA B HTOre® 0CDASOBAHED UX DYNHHX ROHISHTpaImi B cBA-
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30 C NOCT6ZYLNAM TIDAHUTOHMAHNM MATMATHBMOM, OTPMLATOIEHO8 BIMAHEE TEKTOHU-
yeCKOfl MOABEXHOCTH I'eOBHTHKIMHANBHHX NOZHATM{ HA 00pasoBaHMe SHIOT'@HHOM
POLKOMETANBHO} MEHODAJIMBAIMM yXO OTMEuaNOCH pamee (BONOYKOBEY IQ?IZ.
TpaHuTOMIH, XapakTepu3yllEecA HauMeHBIUMM COlepEaHHeM b?,hé o 8,
NpUypodeHH K ODOT'EHHHM MOMHATHAM, CHOpMMDOBAHHHM JUMOO Ha MeCTe MHOIeo-
CUHKIMBaNBHOTO nporuda (Cesepo-HypaTuHCRuft apeain), JmGO Ha MECTe NOXBA-
KHOT'O CpeIMHHOTO MacCuBa, MCINTABIETO B NepUoid, NpeNuecTBOBaBLME Opo-
reHesy, METEHCHBHOe morpyrexue (Yarkano-Hapuuckmit maccms). 13 pemmux
MeJO4YHHX METAJIOB TOJBKO DyOHIuit CONepXMTCA B HEX B KIADKOBOM KOJMYeC-
rBe. ComepsaHwe maTua ® nesma B I1,5-2,5 pasa HUXe KIapROBOrO,Pesko ma-
MEHAWTCA COOTHONeHHMA CAMUX pDeIKUX MeJOYHHX MeTalIOB. Tan.R‘/Cs B OH-
OTHTOBHX TpaHMTax riaBHo# dasu paBHo 96-I00, a “?Es - 16230-I8000.

BHBOJIH

Urar, Hamdolee GAArONPAATHHMA CTDYKTYPaMH IA JOKAJM3AIMHA TpaHu-
TOMNOB C MOBHIEHHHME KOHIIEHTpDAIMAMA DOIHMX WEeJOYHHX MeTalIoB, & TarKme
BX pyIONpOsBNeHH} ABAADTCA OPOTeHHHe MOINHATHA, HAJIONMOHHHE HA MHOT'®@0aH-
THRIEHAIA. K MOMEHTy MarMo- H pynoo0pasoBaHMA JaHHHEe CTPYKTYPH OpeTep—
nepapT Hamdojee MpPONOJAXKATENBHO® M AKTHBHOE BOSIHMAHHe. boabmasg  9acTh
pPa3BATHX 31eCh I'DAHATOB ¥ DEIKOMETANbHHX NeIMATHTOB TATOTEeT K KDYIHHM
pasoMaM, BIONE KOTODHX HepeIxo BHTATHBADTCA TeJa OCHOBHHX MarMaTmdec-
KUX ofpasopanmii. B aHaNOTWYHHX CTPYKTypax, HO C MHTEHCHBHHM BYJKAHH3-
MOM HA ODOT'@HHOM 3Tame, COGCTBEHHO DHNOT'GHHHX MECTOPORIEHHE DENKHX Me-
TaJJI0B He odpasyeTrcd, HECMOTDS Ha MOBHMEHHOE CONepEaHHMe  HEeKOTODHX 73
HEX B I'paHATOHNAX. MeHee GJaronpUATHHMA M3 4YHCJa DPACCMOTDOHHHX ABAADT-
CA OpOTeHHHE NONHATHA, O0pa30BaHHHE HA MECTe MHOTE€OCHHKIMHANBHHX IpO-
THOOB, THG0 MOOHIBHHX CpPOZMHHNX MaCOWBOB. PasBUTHe B MX IpeZ6JAaxX I'DaHA-
TOMAN, BKIDYAR H HAHGONee KHCIHe pasHocrs, odexnems Li, R& Csmo cpas-
HEHED C KJISPKOBHEMM BOJIMUYMHAMNM B CpeZHeM B ZBA pasd.

Bocxonaupre IBMUXEHHAA JETOchepH OOHYHO CBASHBADLT C IVIYOMHHHMM MpO-
meccaMs B BepXHelf MAHTHM WIM B OCHOBGHMM 3eMHOR kopH, B Toff mwmm  mHOM
Mépe COIpPOBOXIADNEMECH (HOpMEpDOBAHAEM I'DAHETHO-METAMODPUMYEecKOr0  CHOHA.
llausu#t mpomecc, N0 Bcelt BENUMOCTH, CONDOBOENAETCA BHHOCOM MaHTHUHHME Da-
CTBOpAMY DANA PEIKAX MEeJOYHHX MeTaLIOB, O UeM CBEUETEJLCTBYDT  IaHHHE
pana uccaenoparene# (Mapaxymes, Iepuyk, 1972; Jytm, I975). CmocoGHoCTS
POIKEX MeJOYHHX 3JeMeHTOB KOHIEHTPMPOBATECA B KHMCJHX MarMaTH9ecREX
IpOM3BONHHX CHOCOOCTBYeT HX HAKOILIEHMD B "cHaJZYecKOM" CJ0e KOpH. YeM
NpoNoJXMTENbHEe H dalle JaHHHEe NpPONecCH B OmpeleNaX KAKOTO-IHGO ydacTKa
auTocdepH, Tem Gonee 3nmeck CAATONPHATHH YCHOBHA IIA 00PA30BAHAA HAHOO=—
Jlee KHUCJAHX 9BTEKTOHIHHX NPOM3BOMHHX I'DAHATOBHX pDACILIABOB, OCOTameHHHX
peIKEME meixodamd. [lponecc MOBTOPHOR TEKTOHO-MArMaTHYEeCKO# aRTHBA3AIME
HAE SIMTEeOCHHKIEHANEHOTO OpOTeHe3a CIOCOGCTBY6T, BO-NEpBHX, NONONHATE-
JBHOMY BHHOCY DEIKMX BDJIEMEeHTOB M3 IVI[yOMH M, BO~BTODHX, H3BIEUEHED HX
B3 CHaIEYeCKOT0 CJOH, B TOM YACJe M3 TDAHATOB, IOPA MUTDalMA pAacTBODPOB
K NOBEPXHOCTH. JMEHHO Takad CHTyallfa BOSHAKAET B 3aKINYMTENBHYD CTaIUR
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Pa3BETHEA CHIAN4aTOf OCJacTH B Npenelax 3MMMEOTEeOAHTHKIMHANBHHX MONHA-
THE. llapareBeTHYeCRaA CBASE NOACOB I'PAHATOB ¢ TOBHMEHHHM COXEDESHHEM
nporus maapra Ui, Rb, (s m penxoMerarsmix mermaTuTo® ¢ IafikeMm  TOPOX
OCHOBHOT'O COCTABA CBEIETEABCTEYeT KARK pa3 00 odmeM "IVIyCHHHOM"CTHMYyIA-
TOpe NAaHHHX 00pasoBasmil.

PaspymeEre CHAAEYECKOI'0 CJAOA B IPeIOPOTEHHYD 3N0Xy, (ERCEpymmeecs
norpyxesmeM amrocdepH, & TAREKS HHTOHCHBHHZ BYJIRAHHSM OTDHEOATENBHO CRA-
SHBADTCH HA [poNecce KOHIEHTPAIME DelNiAX MEeJOYHHX METANLIOB B I'DAHATAX.

B.l.XoxaHOoE,

I.l.aonoqxonn!,

9.9, MuBnED,

T'.H.HeuemocToB

OCHOBHHE PETHOHAJBHHE 3AKOHOMEPHOCTH

PASMEIERNA BACMYTOBOTO OFYIEHEHWA
B MAIEO30HCKMX CTPYKTYPAX TAHB-NAHA ¥ KASAXCTAHA

[lpr HSy4YeHAE OPOCTPAHCTBEHHOTO pASMOMEHHA OpDyIeHEHES TOIO B
EHOTO THD& CJelyeT BHIENATH TPH OCBEKTHEBHO CYMECTBYDNEX BHIA 3aROHOME-—
pEOCTEfi: I - pErHOHANHLEO-TEONOTHYECKHe, ONpeNeJdbmue CBASE MeTalnore-
HN9eCKMX 30H C KDYOHHMA DETWMOHANBHHMA CTPYKTypaMd NONBUEHOTO MoAca H
aTanaME ero pasBAETEA; 2 - JopMaIMOHHHEe, ONnpele]dlm#e CBASE pYHONPOAB-
Xepuli ¢ OmpeneNeHHHMA MarMATAYeCKEMH KOMIIEKCaMZ X HX gopMarmamu; 3 -
CTPYKTYPDHHE, paccMaTpEBADMUe CBASL MATMATHYeCKEX fopMarmi ¥ pyNOOPOAB-
JeHU# ¢ JOKANBHHMA CTDYRTYDHHME SJeMeHTAMH.

Hacrosmaa padoTa mpefcTaBigeT cofoff mepBHi omHT aHaiIm3a pasMeme-
HEA BHCMyTOBO# MHHEpaJM3aI@y B OpOCTpaHCTBe ¥ BO BpeMeHH. B CBA3H CUeM
OCHOBHO® BHEMAHHME yIEAAJOCh 38KOHOMEDHOCTAM IEpPBOTO THIA,

[lpoBenennult BHNe aHaJIW3 [TOKASHBAET, UYTO HA mpomecc  (OPMEDOBAHUA
MeTaJJIOTeHNYeCKAX 30H HamdoJjbllee BIMAHME OKA3HBAGT THO  TEKTOHAYECKHUX
CTDPYRTYD 1 XapakTep HX COOTHOMEHHAS K MOMEHTY SOOXW pynoolpa3oBaHmA.Mo-
EHO BHA2JNTH ONpellefeHHHE TEeKTOHOTHIH, C KOTODHME yCTOHUMBO NapareHe-—
THYECKN acCOIMMpYDT pDABHO3HAYHHE MM OO MacmTady MeTa/UIOTeHMYEeCKHe B30HH
OmpeleJeHHOT0 I'e0XAMHYECKOT0 Opodfuid.

[Ipr TEMESaOEMN TEKTOHOTHIOB HCOOAL3yeTCA MeTol (OpMAamMOHHOTO aHa-
JE3a, NpY THOASAIME METa/IOTeHNYECREX 30H — METOX pasmefeHus Dy IHEX
NposABIeHAS HA IeOXEMEYECKEe IpynnH (IETOPRIBHYD, JETOPAIBEHO-XaABROE -
ABHYD, XaabrofmIBHYD, CHIEpPODHIBHYD, NeJOYHYD), OpeIIoXeHHH{t B.B.lBa-
HOBHM ( I967).

[[pEMeRATEOABHO K KROHRDETHHM pafioHaM Ha3BaHHHE MATHE  I'eOXEMAYECHEX
Tpynn MecTODOXNEHWi MOTYT NMOXpas3leJUTBCA Ha MOATPYNNH, KaxNad U3 KOTO-
puX OyIeT IapareHeTHYECKE CBASAHA C TeM HJM HHHEM THIIOM peTmoHAaMbHEX
CTPYRTYp. CoueTaHWe omperesleHHHX TeOXMMHYECKMX IpyOO MeCTODOERIeHmE ¢
THIIOM TEKTOHWYeCKO# CTDYKTYpPH 00pasyeT MeTa/IOTeHMYecKyD 30HY.

PynsHe MecTOpOXIeEMA B manzosounax Tass-llana ® Kasaxcrama nprmHam-
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@ur.I. Cxema pasMemeHEA THIOE BHECMYTOEBOTO ODyHeHEHMA B CTPYKTypaX sanamHolf wacr® lleHTpanbHO- ASHATCEOTO mOACA
(Tamp-llans, Kasaxcras, AiTailt)

KaxenoHMZIH : I~ cpeluHiENe MacCHBH; 2 — 5BMEOCHMHKJIMHAIE (e3 pacWieHeHHA; 3 - MEOIEOCHHE/IMHAIN des pac~
ugeHeEEd, ' e p O U H B I H : 4 — CpemuHEHe MACCHBH (& - C TePDUreHHO-KapOOHATHHM YEXIOM, O = C TEePPUreHHO-BYARAHO -
PeHHEM 9eXIOM); 5 — SBreoCHHRJAMHANM Ge3 pacwieHeHHd; 6 - MEOreOCHHRIUMHANBHNE 30HH €3 pacwIeHEHHI; 7 = MHOIeOCHHEJIM-
HaIbHHE OPOCHGH; 8 = [EeOAHTEKIMHANBEHE NONEATHA; 9 - XeMHIBre0CHHRIMHAIbHHE NPOTHCH (C OasalbT-JANADUTOBHM ByARaHWI-
mon); I0 - raasHEue OpOreHHHe BOANUEH (& — BHIONHEHHNE ByJKAHOTGHHHMM (ODMANWIMY, 0 — BHDOJHEHHHEe TeppuUreHHEMY  §op—
ManuAME) ; LI - MHTDYSHEE CPaHUTOMNOB BepXHENaneo3oHCKOro BO3pacTa (6es pacwieHeHmA); 12 - OCHOBHHE IpDAHMIN E TERTOHK-
Yeckme paspeBH (@ - CpaHMid CTPYKTYD, COBIATANUe C pa3jiomMamu; O - 30HH CMATHA, B - YCIOBHHE rpaumH); I3 -meso-kai-
HO30H#CKMe Nempecckr; l4 - TOUKE NDOABNEHMA THIOB BHCMyTOBOrO OpyIeHeHEA (a - BHCMY T~KACCHTEDAT~BONBppamMETOBHE, ¢ -
BUCMY T-NEPPOTHH=~XANbKONMPETOBE S THI, B - BECMYT—-XAIbKONEPET-CHaNiePETOBHHE DONTHI BHCMyT-NOAMMETALIMYECKOro THNA, T -
BUCMYT-TaleHATOBHE OONTHN BMCMY T-[OJMMETRLINYECKOrO0 THma, I = BUCMY T—GOPHUT-XANbRONKPUTOBHE THI, € — BUCMyT- KOXYE—
IAHHEHE TUN, X - BUECMyT-apCeHOCyNbdumHN#; IS5 - TOURM, [He TMIN BUCMYTOBOI'O ODYIEHEHMA COYETADTCA: a) BHCMYT-KaCCETepur-
=BOABHPaMETOBHE C 'BumT-nnppOTm—mwonupuToauu; §) BHCMYT-KaCCHTEPET-BOABPPAMUTOBHE C BUCMY T—-XANBRONMDUT~0panepr -
TOBHM NOLTEINOM BECAMYT-HOJMMETR/LIMIECKOTO THOA; B) BUCMYZT-IMPPOTMH-XATHKONMDHTOBHA C BECMyT-apCEHOCYNBYMIHHM: I) BHC -
My T=XaIbKONMDPKT~CPanepETOBHE NONTHN C BUCMYT-TANEHHTOBHM HONTHIOM BHCMYT-IOJMMETaLINTECEOrO THOA; X) BHCMYT-TaneHETO—
pHfl DONTHD BHCMYT-NONMMETALIAYECKOrO THIA C BECMyT-GODHUT-XANBKONMDHTOBHM; €) BHCMyT-KONYeNAHHHE C BHCMYT-TaleHHTOBHM
NOXNTUOOM BHCMYT-IOJMMETANINYECKOT0 THIA.

HaspaEuA TEKTOHRYECKEX CTDYRTYD:
I. EasaxoraEo-TANBEAEBCKAH CEISNIATAA OCNACTD C NEDBWYHEME I'e0CHERIMHALAME ( (Pt~R)), 3aNOXEHHHME H3 KOpE KOHTU-

HEHTAILHOrO TENA (38 HCKADYeHEeM dBreocmuausareht). Ka xe x o H B 1 & : I - Yyltcro-MyoEkymckuit CPeNEHHHE MACCHB;2 =
Aracy-BypyETaycckEl cpendERHE maccuB; 3 - Heoux-Kyabcmufl cpemwmumE maccuB; 4 - TereamiiCRad MHOT'@QCHHRIMHAID; 5-Uy -
Balxamckad 3BreoCHHEEARHANS; 6 - UNHIM3CKAd SBIEOCHHRNMHANL; 7 — MomHTH-YCHeHCKad MEOrEeOCHHENHHANB; 8 - Kaparay-Tanac-
CKad MEOCEOCHEENMHANB; 9 - CapHUXA3CKAd MEOTeoCHERiMEANb; [0 - Kupriscras sBreoCMHRAMHANb, P e reHe p X p 0 B a E-
EHe repnui i pu: II - CpenurHo-TAHBWMAHLCRUE CPeNUHENE MAOCHB: a)Kaparay-YaTkaso-HapuHcrad 30HA C KaleloH~
cEmM QyEmaMenToM, O) KypamuHcEas 30Ha ¢ Joxemdpuiicku gyEmamenrToM; [2 - BalicyHCRuE CPeNUHHHE MACCUB; I3 - lxno~PemaH-
oXad SBreOCHHEIEHANG; 14 - ArdamuHCRO-JXaHCIRUDCKAS 3BIeOCHMHEJMEANBHAA 30HA; IS - Haparay-MaTwafickad MEOI'€0CHHKJIMHAILL,
16 - 3apaBmaHO-I'ECCApCKad MEOT@OCHERANHANs; L7 - Typrecraickad reoaHTHRIWHANE; I8 - Tmccapo-KapaTersHCRas reOaHTHENE-
Hams; 19 - KasuE-TOASKyZaMCEAS XeM¥-SBreoCHERIMHAZs; 20 - Tokpay-AiHacyfiCKad MUOTeOCHHENMHAL; 21 - Kaymar-ueabCcrad
MEOI€OCHHRAMHANb; 22 — lencu-CapKaHiCKad MHOI€0CHHEIMHENIE.

Il. MoEroso-Arrafickas crianuaras 06xacrs ¢ nepemuHEME  (Pt-Ca, -0;) reoCHHRIMHANAME, SANOXCHHNME HA KODe NEpeXqr
Horo TEma, PereEepEpoBaHHHE® repmomuEENZLH i‘a:-llpnprmcm recaHTHRAMEAND; 24 - PyaHo-DxHOAN-
rafickad XeMESBIEOCHHEAMHANL; 25 - Arefickuit cpei¥HEN{t MACCEB C BafeNOHCEAM JyHIAMEHTOM. '

. 3aficaso-Togufickad cayvaras o0XacTh, sanoxemnas B PE; o, Ea Kope OEeaHWYeCEOTO TMNA, 26 - 3allcaEcRad smIe-
OCEEKXEHANS,



JexXaT. IVIABHHEM OOpasoM, K Bepxusnaneosciiorolf meTsmwiorenmyecxolt asmoxe.
[losTOMy SHAMM3 DerWOHANLHHX TEKTOHNYECKAX CTPYKTYP, HOHTPUIMPYIOIHEX OpY-
IleHeEMe, NpOMSBONAICA N0 OTHOWNSHED KO BPEMeHH, CHEXDOHHOMY NaHOMy py-
JI00GpA3OBEHED,

BACMyTORSA MEHEDANE3AIMS TDOABIAETCA B DYIAX MECTODOXNeHUE Npar-
THYOCKN BC6X I'eHOeTHYEOREX RAACCOR ¥ DYNHHX fopMarm#f, HO DpelcTaBRIeHA
CPABHETENHHO HOCOXBIEM RPYT'OM MAHEDENBHHX &Sccormammdt,olpele/IADmEx Hpo=-
MHIJISHRYD DNEHHOCT® DYX HA BHCMYT. 3TO0 NO3BOMAAO BHIGJETE CASHYDIHEe MH—
HepaNbHHe TWOH BHCMYTOBOI'G ODYLEHSHES: BUCMYT-K8COHTEpHT-BOALHPAMETC -
BHft, BECOMYT-CHPLOTEH-XANBROMADATORHA, BROMYT-IOXIMETALINYECKAY , BHCKYT—
COpENT-XANbROMMPATORHE, BACMY T-RONYEIAHHHRA, BHOMYT-8pPCeH0OCYIBQRIHHTE ,BE-
CMyT-apCeFNIHHA, 30J0TO-BHCMYTOEMY (MmHnep @ mp., 1975).0cHOBHEME MpC-
MEIVIGHHO~-BAXHHMA HA COI'OMHANHNI NeAb SBIADTCA NEUEHEe TpH,

ABTOpH DpOAHANMBKDOBANM CBASH THIOB BACMYyTOBOR MIYIHE DR 3a0uR
C pyIEHME POpMAITMAME M TeOXMMAYEeCKEMH rpymaaMu Mecropoxiemmt (dqur.I).
JTO NMOCKYNHIO OCHOEOR I/ BHABJIGHIA DeILOHANBHHX 3aROHOMepHOCTe® pas-
MeIeHNA THIIOR BHCMYTOBO# MEHepalIzsaidd.

B zanajnuo#t 9actH LewTpanbHo-A3zaTcroro mosca (Aartaft, KasexcraH,
Tane-laAe) MOXHO BHUEIATE CJAENyXmEe TeoXNMHYeCKH¥e IpyINIH OpyNeHeHRT
A NpOABNEHHHE B HUX THNH BMCMYTOBOE MUHepaumM3alm#. | Tadd.I).

Ierofmursaag rpynmna. [Ipeodranaer EHCMYT—-EACCHTepAT-BOIBEpaMATOBkE
TEn MEnepsamsamez (B7, Sn,W, Mo 3 “Aracyficras, JencHECKARS MeTaICTEHEYE-
CKE® 30HH) .

JurodureEo-xaMpRofAMEHAA rpymma. [lpeobiaiaeT JMOO BHCMYT-KACCHTE-
PET-BONBOHPAMATCEH 4 BHACMYT-IHDDOTHH-XAAbKCIADATCBHE THNH MAHEpDaIE38-
mm {Bi,8,W, Mo-Bi, W, Cu' ; - Jemenckas m ToKpaycOKeR  MeTAIIOTOHZYECKEE
BOHH) , JEOO BHACKYT-IHDPPOTHH-XATEKONAPATORHS B BRCMYT-aDCOHOCYs(mmuHtk
rmms MuEepammsamm (B, W, Cu, N, Co-Bi ,As. Au,(o,Ni; . Anatteras, 3apasmanc—
Rasg, CoAmcKad MeTaLIOTEHMIeCKZAe 30HH).

XansrojunsHag rpymna. [IpeodaanaeT BACMY T--T0MMMETaLTHYSCRAR TAX
mysepanm3ame® (Bj, Zn,Cu,Pb). Peaxo moIuMHeRHOe 3HSJGHMS EMEDT BHCMYT-
IRPPOTHH-XANBXONEPUTORLY, RACMYT-CODHAT-XAIHKONYPETOBEI , BACMY T—-ApCeH0—
cyxsdmmunt TEny (Kypammuckas, Yarrano-Kaparaycckas, Cesepo-Keprmsckas,
TeresifcKas MeTAMNOI'€HEYECKHEe B30HH) .

CanepodurbHO-XaMbRCPEAbHEA Ipynna. Fesro mpeolianaeT BECMYT-KOX-
YOLAEHNR THO, BCTDENAETCS BHECMYT-IOMIMMETALINYECKHZ (MeIEO-RONYeJaHEHS-
B/, Cu,%n, P& 7 nommverannvecme ~Bi, P§ Mecropoxnerms. § Pynno-Arraficras
MOTALIOTOHIYECRas 30HA) .

B Tabn.l Ias mepevYeHh MeTAMIOTEHHAYECEHEX 30H W 0coleHHOCTeld X
CTPYKTYPHOT'O NONOXEHEA. B Tadn.2 mpmseleH Conee MONPOCHHA aHaJM3 NOpHA-
YPOYEHHOCTH MHHEDANBHHX TENOB BHCMYTOBOTO OLYHNEHOHHA K TeRTOHHIECKEM
2NeMEHTAM CRIATIATHX odmacTell. B Tadn.3 mpaBelieH nepedeH: Hamdoxee mep-
CIeKTHBHNX THIOE CTPYETYpD Ha BHCMyTOBOE OpyleHeHHe. Kax BHIHO E3 Tadx,
1,2 ® xapre (¢ur.I,2), INA pasiMYHNX MEHEDSNBHHX THIIOB BHCMYTOBOT'O
OpyHeHEHNS ONArONPHATHH CAEIyDOAEe TUNH TOKTOHNYACKUMX CTPYKTYD.
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¢ar. 2. CxeMa pasMemeHHs METALIOr8HAYECKMX B0H
¢ BHCMYTOBOW MuHepanmusaumeit 3 samaaHofi vacTM leHTparbHO-
Asmarckoro nosca

MeTanlnoreHuwuecKkuse B30HH: I - aaro-
GuaBHNG; 2 = AMTOQMABHO-XANBROPHABHHE; 3 = XANBKOQMIbHO-CHE6-
pPopuIBHNG ; 4 - CHZBPOPWIBHO~XANBKOPUABHHE; 5 —~ YOIOBHHE IDa-
HHIN M6I'a3oH; 6 — TOUKM MWHEDAIN3AUWM (0es paculeHeRMA HA TH—
nu). Haspanug METAINOTOEMY6CKMX 30H. JuTojWIbHHE C Hpeodnazs-
HHEM BUCMYT-KACOHTGDUT-BOLBYPAMUTOBOI'O TUNA BHCMYTOBOT'O Opy-
neHeHuA: I - Aracyfickas; [ - Jemcuxcrad. JurodunbHEo-Xansrofmis-
HN® C MpeosnajlaHMeM BUCMYT-KACCHTePHT-BONBHPAMETOBOTO,BRCMYT-
NAPPOTHH-XANBKONMDHTOBOIO ¥ BUCMYT-8pPCEHOCYNBYMIHOT'O  THIOB;
I - yonescrasa; I¥ - Toxpaycckas; ¥ - Anajicras; YI - Sepasman-
ckafa; YI - Tanaccran; Yla - Moxeucran; JIl - Casxcras, XanbBKo—
DUABHHE C NPBOCNAZAHMEM BHOMYT-XaJbKONMUPET-CHanepaTOBOro H
BUCMYT-T'8JIGHETOBOI0 MOATHIOB BUCMYT-NOJMMETANNMYEOKOr0 THIOA.
IX - Kypauunckas; IXa - Yarxano-Kaparaycckas; IX6 — Mamoxapa-
raycckan; X - Cesepo-Kuprusckas; XI - Texeauiickas.Cuzepodrib=
HO=-XaNBKOPHABHEHG C MPOOCIAZAHMEOM BMCMYT-KONU6Z8HHOTO TEIA.
i - Pyzmo-Anrajickan. M e r a3 o d u : I - [edTpansHo-Ka-
BAXCTAHCKAA C MpeOGNaZaHMeM JNMTOPMIBHHX M IMTOPUIBHO-XANBKO—
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duzHoro npopuas; IY - AnralicKas ¢ XaabKOPWIBHO—-CKAE POHEIEHEME
METAaNIOTOHAYOCHHMY SOHAMH,
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BuoMy T-KaCCUTEpAT~BONB0PAMATOBH THO OTMevYaeTCs  IAaBHHM 06pasoM
B Ipenenax LeHTpaibHO-KasaXCTaHCROI'O peTHOHa, NPOCTPAHCTBEHHO acCOIMH-
PyA ¢ OpeoJioM BepXHeNmaleo30#CKOI'0 MHTDYSHBHOTO MarmaTHsMa, a Tarxe
¢ peTHOHANBHHM OTPHLATENBHHM IDaBHTAIMOHHHM NojeM. OpyJeHeHweM OXBade-—
HH TepIEHCEEe U OoJiee NpeBHHE KaJleJOHCKWE CTPYKTYDH, BOBJIeYEHHHE B IDO-
mecc "oTpaxeHHOH" axkTHBM3arEM. JJIA NAHHOT'O THIIa OpYIeHeHHS HamdoJee
OnaronpAATHH KaJeNOHCREe Wwim pupeifickme cTaCWIbHHE CTPYKTYPH — CpeluH-
HHE MacCHBH, AKTHBM3MDOBAHHHE BO BpeMs BepXHemaneo3o#ckoii oporeHmdec-—
kofi PasH B repnMHCKUX I'eOCHHKIMHANAYX, [JaHHHE CTPYKTYDH OPODBAHH HHTPY-—
3UAME T'DAHMTOMNOB BepXHeoaneo30#CKOI'0 Bo3pacTa. ByARaHM3SM 3TOI0 BO3pa-
¢Ta 3mech IpOABJIEH BechbMa Crad0o HWIA OTCYTCTByeT. B mpelenax  IOTOOHHX
CTPYKTYP COCpPOINOTOYEH MaKCHMyM TOYeK C IpDOABJEGHHEM  paccMaTpHBAeMOTO
THENA OpyIeHeHEd. Ha BTOpOM MecTe CTOAT ODOTeHHHe MNONHATHA, OXBATHBIHE
TepIMHCENe MHOT©OCHHRIMHANM, Kok Z B MepBOM CHIydae, B HEX OpogBIeH
MarMaTHSM JEMb B HETPYSHBHO# dopme. TpeThbe MecTO 3aHMMaDT He3HAYATENb-
HO .IONHATHE B BepxXHenaneo3ofickoe BpeMA yIaCTKHE KalefOHCKEX MHOI'@OCHHK-
JEHaneff. MarMaTH3M B HEX IDOABIGH KAK B HHTDy3MBHO#, Tak X B 5dfysme-
Ho#t (He3HauHTeNRHO) (opMe. '

BucMy T-THDPPOTHH-XaAbKOIAPATOBHE THI pAcOpPOCTPEHEH B OCHOBHOM B lx-
HO-TAHBWAHBCKOR TepIMHCKO# 30HEe, I'le OH COCPeZOTOY6H B OPOTGHHHX MION~
HATHAX, HAJOESHHHX HA MHOI'€OCHHRAWHANH, MarmMaTwsM 37eChk NpPOABNEH BeCh-
Ma yMepeHHO ¥ JHAIE B HHTpysmBHOZ dopme. Ha BTOpoM MecTe cToaT IleHTpa-
aeHO~KasaxcTadckAe B CeBepo-TAHEMAHBECKHEE KANSNOHOKHE MHOTeOCHHRIMHANM ,
OXBgUeHHHe B BepXHeM Naleo30e mpomeccoM "oTpaxeHHOR" aKTHBMBAIME,C KO-
Topo#t ® CBA3AHO OpyIeHeHWe. MarMaTEsM MDOABAGE B WHTDYSHBHOE M HeSHa-
9uTeNBHO B 3@fy3mBHOK dopme. [IpAMedaTensHa NPOCTDAHCTBEHHAR CBASE NaH-
Hoff MEHepaAM3aIEy C 30HAMM IVIYCHHHHX Da3JOMOB, pasTpaHAYHBADIEX DeTHO—
HaJXbHHE CTDYKTYDH.

BucMy T-DO/MMeTAIMIECKH] THI NpPUypOYeH K KANEINOHCKEM M I'e PIMHCKEAM
CTPYKTypaM, TATOTEA K 30HAM, HCOHTHBABIMM B IODyIHO® WX DyINHOe BpeMA
HEHTEHCHBHHE oporeHHH{ ByIranmsM. HamOonee OXaronpdATHH LI OpYyIeHeHHS
CTaCWIbHHE 30HH — CPEeJMHHHe MACCHBH TePIMHAL, BORNEYEHHHe B yMeDeHHO®
OpOTe@HHOE BO3IHMaHMe. {CK/IDYeHEe cocTaBNAeT KypamMEHCKad S0HA,ITe BOpo-
TeHHO® BpEMS EMeJO MeCTO HMHTeHCHBHOe NOrpyXeHHe CpPeIUHHOTO MaccHBa,llo-
IUEHeHHOEe [OJOXeHWe HMeDT CpeIVHHHE MACCHEBH KANeJOHHT, BOBIEYEHHHe B
mpomecc "oTpaxeHHOH" aRTHBM3AIMA, CONpOBORNapmMeRcA MarMaTH3MOM, TVISBHHM
o6pasoM B afdysmBrO# fopme. CremyerT OTMETHTE, YTO BHCMYT-XAJILECIEDAT —
chanepuToRHl DOATHEN NPOABAAETCA HCRADYMTENHHO B mpejenaX KypaMmHCROTO
TepIEHCKOTO CPeIMHHOTO MaccHBa, NJIA KOTODOT'O XapakxTepHo HHT@HOMBHOE
NOrpyXeHWe B BepXHeM Nanec30e, HHTeHCHBHHN OpOT'eHHMI ByJIRaHHSM, _

BrcMy T-00pEAT-XAABKONEPETORHE THI He HMeeT WeTKO# NpHypOYeHEOCTH
K RaKOMy-ZuG0 THOY CTPYRTYP, COCPeLOTOYMBAACE TIVIABHHEM o0pasoM B Ipe-
mesax [leaTpanrsHo-Ka3aXxcTaHCKOTO palioHa.

BrcMyT-RON9eNaHEHE THO OpyNeHeHNsS OOHADYXEBEeT YeTKyD IIpHYpOYeH-
HOCTh R PymHo-AnraficKo#t repOMECKOR XeMESBIeOCHHKIMHANE, TN COCPeNOTO-
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4YeHH BCe 8r'0 mpossleHmd, JaHHad CTPYKTypa ABIAETCA pereHe pIPOBAHHEM
TeOCHERIMHANBEHHM OPOTHGOM, 38JMOXEHHHM B OCNECTH RaNeNOHHN ¢ Kopo# mpo-
MexyToYHOro THma. OpyNeHeHHe CBA38HO ¢ ODOI'eHHHMA NOTHATHAMA.MarmaTH3M
npoABNeH B EHTpy3mBHo# u oddysmBrO# fopme.

BrEcMyT-apCeHOCYABOUIHHA THI OPyNeHeHHAA NapareHeTHIeCKHd acComEEpy-
eT C BACMyT-IHPPOTHH-X8ABKOMEDETOBHM THIOM B cOCpenoTodYeH B KxHO-TAHB-
MeHBCKOM TEpPIMHCKOM II0fACe, pachnojarafch HA OPOTE@HHHX NONHATHAX, HaIo-
XeHHHX HA MHOTEOCHHKIMHAIY.

PaccMaTpuBag B IEJOM DErHOHANLHY.. MET&LIOTeHHYeCKYyD  30HAIbHOCTH
samangoff 9acTE [[eETpadbHO-A3HATCKOrO IOACa, MOXHO OTMETHTE HAMedamimue—
¢ KOHNEHTpHYECKHe Meras3oHH ¢ NeHTpoM B pafioHe llenTpampHOro HasaxcraHa
(eM.fur.2) . Tar, B lleETpambHO-Ka3aXxcTaHCKO# MeTALTOTeHHYECKO# MerasoHe
HCRIDYATEALHO Da3BAETH JETOPHILHHE K IATOPUIBHO-XSMbKOJUIBHEE MEeTaI0~
TeHFYecEHMe 30HH: Aracyicrasg, JlencuHckas, YcneHckad, Toxpaycckas,Cagrc-
Eafg, T'Ne BeIymee 3HAUEHAE HMEDT BHCMYT-EaCCHTepHT-BOJLDpaMUTOBHHE I BEC=
MyT-TIZDPOTHE-XAJbKONEPATORHA THOH BECMyTOBOIO OpyHeHeHHa. K bro-sanany
E BTy oT 5Toff MerasoHH pacnojaraeTca Gonee xamskopmipHas —xHO-Kasax-
CTAHCKAA MerasoHA, I'Ne COCPEJOTOYEeHH HCRIDYETONBHO XAJbKOPWILHHE  Me-
TAIOTEHAYECKAS 30HH C BeIyMEM BHECMYT- NOMUMETANLIAYECKAM THIOM BHCMY-
TOBOTO OpyHeHeHEA: KypammHckas, Yarrano-Kaparaycckas, Cemepo-KEprmsc -
rag, Tereimiickas SOHH. Eme DxHee pacnoiaraeTcs KeHO-TAHBMAHBCRAH Mera-
30HE8, TOe COCPENOTOYEHH JMTOPANBHO-XAMPROJMABHHE META/IOIeHAYEeCKHe 30—
HH. 31ech NpeolaalalnT BECMYT-NHDDPOTRH-XaJbKOMTHPATOBHN H BUCMYT-apCeHO—
cynsunHuft TEUH opyfeHeHus - Anaffickasg, 3epaBmaHcKas 30HH. Haxomenm  Ha
caMoM BOCTOKE pachoJaraeTcd Anrafickas MerasoHa cumepodursHO-Xaxerodm -
JBHOTO TeOXHMMHYECKOro mpoduwis, Ine pasBAT HCKINYATENBHO BHCMYT-KONdYe -
IaHHHE TEOD OpyIeHEeHHAd.

 OTMedYeHHAS 30HANBHOCTE, NO-BUINAMOMY, BH3BAH& He OCOG@HHOCTSAME CTDPO-
@HEA OTHENbHHX DETHMOHAJBHHX CTPYKTYP, & OpefompeneleHa KARMME-TO CoJee
ofmuME cBOflcTBAME KOpH, OTpaxas, BO-NEPBHX, €€ T'eOXMMHUYECKYD IepBHYHYD
HEOIHOPONHOCTH, M, BO—BTODHX, pasHHit Tun crpoeHmd. Tar, IleHTpalsHO-Ka-
saxcraHckad u [EHO-TAHBENAHBCKAA METa30HH pacmoJarabTcA B NpeleJax Ham-
Gonee MOWHOA KOPH KOHTHHEHTAJBLHOTO THIa. [lepBMYHHE I'eOCHHKIMHANIE 38K-
IaIHBAJMCH 30ech Ha apxefi-mpoTepo30#CKOM I'DAHNTHO-METaMOP)MYEecKOM CIOe.
TeoCHER/MHANBHEED HUEHe- cpelHemaneo3oficxuit pexum, xax m pudeft-mporepo-
sofficruit, XapaKTepM30BaNCA IpeAMylecTBeHHHM DasBHTHEM MHOTeOCHHKIMHaef
¥ NOABJIEHMEM yEEe Ha pAHHWX 5TANax pPA3BATHA TDaHATOMNHHX §opMmaimii.

Apcenocymmiununit xapaxTep MuHepasmsamad B [xHO-TAHBmMAHBCKOR Mera-
30He BO3MOXHO BH3BaH GoJee MOOCHIBHHM TEKTOHWYECKEM DEOXHMOM pasBaTHA
IaHHOK 0GNacTHE IO cpaBHEHMD C lleHTpajpHO-KasaxCTaHCKO#,  [POABABIMMCH
B JuHe#HOM pDACHONOXEeHMM CTPYKTYp, Ha/ MUMM MHOTOUNCJEHHHX TIyOHHHHX pa-
370MOB ¥ Ip, He MCHINYeHa ¥ NepBHYHAA TeOXUMAYECKad cremav3aIis
I8HHOTO y49a8CTKAa KODH, O YeM TOBODHIOCE BHIIE,

lxH0-KasaxcTaHckas ,onee xalpkofuieHasd Mera3oHa, XOTH I pacnoja-
raeTcA B npezrenax Toft e Kasaxcrano-TAHEMaHBCKONR CKIamdaToR o6nacTe
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¢ ropo#t KOHTMHEHTAJBHOT'O THMA, HO OTINYAETCA OT OMMCAHHLX  BHIE pafto-
HOE GOJBIEM DA3BATHEM HBIOOCHHKJIMHANBHHX 30H, T.€. MEHEEe MOUHHM T'DaHM-
THO-MeTaMopfEYecKUM CJNOeM, CYNEeCTBOBABIMM B BEDXHEM Male030e nepen
snoxoft pylnooGpasoBaHAA.

Haxonen, Anraffckan merasoHa ¢ Haméolee (PeMEYeCKHM THUIIOM MUHEpaIu—
samEu pacnojJaraeTcd B Npefenax CTPYKTYD, 3aJl0XeHHHX Ha KOpe nepexonHo-
ro Tmma. JeTanm3amEd PACCMOTDeHHHX BOMDOCOB - MpeIMeT NaibHeMmaX — mc-
cleoBaHmA.

Cymmupyd IaHHHE, NONy4YeHHHe B pe3yJbTaTe &HAMM3A 3aKkoHOMe pHOCTel
NPOCTPAHCTBEHHOTO ¥ BDOMEHHOT'O PasMemeHHA BECMYTOBOTO OPyNEHEHMS B 38—
nenHolft YacTE lleHTpaTEHO-ASHATCKOTO NOACa, MOXKHO NMPUATHE K CASNYDUMM BH-
BOIEM.

I. B sananHo#t 4acTm lleHTpaabHO-A3SEATCKOr'O0 CRIAMYATOI0 MOACa OCHO-
BHAS MeTalIoTreHEYecKad smoxa, ¢ KOTOpO# CBA3AHO BHCMYyTOBOE OpyIeHOHAE-
BepXHenajleo3oiickadn.

2. BEoMyToBad MEHEpaJWSaIA NapareHeTHIeCKM CBA3aHA C KOMILIEKCAME
TpaEUTOMNOB BEpXHETO NaJe030d, 3aBepmapmuxX 3Tal IePIMHCKOTO TEKTOTeHe-
38 ¥ HepeNKO HPOHURADNMX B DaMy IepIMHCKO# 06NacTH.

3. BucMyTOBAaA MUHEpalM3alds NPeEMyNecTBEHHO DasSBATa B Ipelesax
CRIASIUATHX o6nacTell, Te NepBEYHHE I'eOCHHKIMHANM 38KJIATHBAJNCE HA KODe
KOHTHHEHTAIBHOTO THNA, B CRIANYATHX 06NACTAX C KOpO#f mepexomHOTO THIA
IaHHAA MEHEpaNWsaIEs MMeeT MONYHA6HHOe 3HAUEHWEe, & B CKIATYATHX 00iac-
TAX ¢ KOpoil OKeaHMIeCKOT'0 THNA — [PAKTHIECKH He MNpofBIeHa.

4, Odmeft 3aROHOMEPHOCTEN SBIAETCA CBA3B BHACMYyTOBOT'O OpyIeHeHHud
Gosee JUTODMALHOTO THNA C TOKTOHMUECKUMZ CTPYKTypaml, UCTHTHBABIMMHA K-
THBHOEe BO3IHMAHZe mMepel amoxolt MarMo- M pynoolpasoBaHmA.HeosXoImMo, Ol
HaKO, OTMETHTBH, 9TO Hauboiee JuTOPWIbHHE METALTOTEHMYecKHe 30HH C pen-
ROMEeTaJbHHMA IeTMATATAMEA, METACOMATETAMA ¥ THIpOTepMayuTaMd  ABIADTCH
CBOEr0 pOJAa AHTATOHECTAMA MeTALIOTeHAYeCKEM S0HAM C BHCMYTOBOX MEHEepa-
nmsaupeil,

5, I BECMyTOBOK MHHepaim3amEM Hamojee CNATONPUATHH CHHXDOHHHE
Opy[eHeHHD OpOTeRHHe MOJHATHA, HAJIOXEHHHE HA NMODYAHHE CTPYKTYPH C yMe-
peHHO# MOMHOCTHD IDAHATHO-MeTaMOpPAYecKOro CNO0f: CPENUAHHe MACCHBH,MI-
OT'eOCHERIAHAMM.

6. i 3HauATEeNARHON 9WACTH BUCMYTOBOR MEHEpaIR3alyH ( ocoGerHo I
BHACMY T-IOMAMETAJUIMYECKOTO THENA) GONBNOE SHAYeHHe HMeeT OpOT'eHHHH ByJI-
rapmaM (JumapuroBHe (GopMarm®) , CHHXDOHHHA WIE OpelmecTEyDmMA OpyAeHe-
Enp. C ByJIKaHWYECKUMHA OPOT'@HHHMM CTPYKTypami CBA3AHH Kypamuucrad, Texe-
nafickas, Cesepo-Kupruacrai, Cagkcrad, Pymuo-AnTafickas MeTaLlIoTeHmdec—
KUEe 30HH,
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B. CAAHO-BARKAIBCKAA
CKIALYATAA CHUCTEMA

E.H.AnTyxoB

CTPYKIYPA 1 PASBUTHE
CAAHO-FARKAJIECK O/
CKJIA/MATOA CHCTEMH

B CaaHo-baltkaJbCKYD CECTEMy BRINYaADTCA CTPYRTypH EEmceftororo Kpsa-
%a, Bocrodnoro Cadsa u Bocrousoit Tysu, CeBepHoit (Ge3 OsepHoft 30HH) &
lenrpansHo#t Monromuu, Xamap-llaGasa, Bafixanrsbckoit ropHo#t obnactm, Craso-
BEKa, leHTpanbHOrO M BocTodHoro 3alai#tiramed. C bra OHAa OTpAHEYEHA paH=-
HerepumacKoff 3alicaHo-I'o0miickoit cEoTeMo#f, ¢ bro-samama - canampcroi
Kyseenxo-TyBEHCKO#, ¢ BOCTOR&-Me3030#icKoli Cuxore-AnmHckof; SanamHas ee
TpaHELA CKDHTa ION 4YexyoM 3amamHo-CmOEpcko# mmuTH. Or CmGmpero#t maar—
dopMu CagHO-Balfkalbckad cECTeMa OTNeleHa KpaeBHME mBaM# —  TaTapcKuM,
Tnasuum Bocrouno-CasHckuM, [IpudaftramscreM, HmuarcrmM m CTasEoBEM.JIO Bpe—
MeHE cTadunusalms B [leHTparbHO# ASHE BHIEAADTCA 00JMaCTH KapeJLCKO#,
Gafixamberoft ( preftckoit) , camaupcxoft, TepoMHCROA H HHOTNA  Me303oitckoit
craramgarocTeit. CumraeTcd, YTO MPOCTDAHCTBEHHO NEPEYMCAEHHHE CRISIYATHS
COOpYXeHNMA 0CpasynT HeNPEpHBHH DAL CTPYKTYp, DOCASINOBATENLHO CMeHSD-
IEX OpyT Ipyra B HampableHaM oT CHOGEDCROTO KpaToHa K "ocm" [[eHTpamsHO-
AsmaTcroro modca. Yame BCEro T'OBOPAT O NOIMNMRIAYECROM DA3SBATEE  T'e0-
CHHRMHAaNe#, XOTA 1A HOKOTOPDHX BHYTpPeHHHMX 30H TepIMHHEN HHOTINE YKA3H-
BaOT Ha "CKBO3HOe", MOHOLMEIEYecKoe paspaTue (3omenmaftu, I972 u mp. ).
Ha nmpemnaraemoit cxeMe TEKTOHMYECKOTO paftoHumpoBanuA (¢ur.I) BHIEJIADTCA
IoxemOpuilckie CTPYKTYDH DaSAMYHHX (a3 CKIATYaTOCTE B paMERax Oaftkamsc-
KOro mueaIa, cHopMEpoBABIMECH HEMOCPENCTBEHHO 38 apxe#CKMM TEeKTOHMIEC-
KAM 3TaNOM M XapaKTepu3ybil#e 3Tall OpPOTOTEKTOTeHe3a, 8 TaKEe CTPYKTYpH
canalpcrOro @ TepIMHCKOI'0 STanoB (OpMHEpOBSAMA, B pas3iaudHoOi CTeleHn
1peodpas3oBaBlie CTPYKTYPH CRAANYATOr0 INOKeMOpUCKOTO OCHOBAHMA M Xa-
parTepuaymue sTam neiTepoTeKkToreHesa., HamCoAbIMe TPYAHOCTH BO3HUKANT
HpH ompelefieHHd BpeMeHH CTaCWIA3alpd NOKeMOpHiCKMX CTPYKTyp,d9TO0 ofyc—
JIOBJIGHO JIOKSJBHHM DACcIpOCTpaHeHNeM HX SIMIeO0CHHRINHANBLHHX MOJACC.Mexmy
TeM, TeONOrHYecKre NaHHHEe CBENETeJbCTBYDT O pa3HOBO3DACTHOCTH BEDXHMX
TDaHML TeOCHHKIMHAJIPHHX KOMIUIEKCOB, yJYacTBYDNMX B CTPOSHMM TeX WIM MHHX
CTPYKTYyp. B aTo#f cmAsHM, B ciydae OTCYTCTBAA MOJIAacC, BO3pacT CTACHIA3a-
1M CTPYKTYD ONpele]AeTcs YCJAOBHO IO BpeMeHM o060CO0NeHHA OCTaTOYHHX
TeOCHHKIMHAJBHHX MPOTHOOB, KOTOPHE OTHOCATCA HAMM K DAHHEODOTEHHHM 00—
pasopanuaM. Co BpeMeHeM 0CO0COCJeHHA NaHHHX CTPYKTYp, KK IpaBHIO, COB—
namano MaccoBOe NPOSABJIEHHe CHHCRJISNYATOrO MarMaTHsMa, a TAKEE  Dermo-
HaJbHH MeTaMopimaM, YTO KOCBEHHO yKa3SHB&eT Ha HE4al0 ODOT'@HHOTO JTana
pasBUTHEA. B oOmeM NJaHe pasMemeHHMA DASNNYHHX 30H Caftkajwy HamedaeTcs nX
3aKOHOMEDHOe OMOJOXeHNMe IIpM IBAXEHMM C CeBepa HA DT H C BOCTOKA HA 38—
nan. B 3oHax conpsaxeHus CasgHo-Daftkanrscroft cucTeMH ¢ CHOEDCKMM KpPATOHOM
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¢ur.I. Cxema NOME3030#CKO# TEKTOHMKE CafHO-Bafikaneckoif ecriIamda-
roft cucrems. (Cocrasun E.H. Arryxom)

Cudupckas mrargopva: I - ¢yHnamenTt, 2 - miura, CasHo-Bafranscras
H KpaeBad CHUCTeMH. CTDYKTypH, CHOPMHDOBAHHHE B NPOLECCE NPOTOTERTOreHS-
sa (Calixanbcrad TeKTOHWYeCKAd apa). JOODOreHHHE CTDYKTYDH C 3gBepmen-
HEM pasBuTHeM: 3 - IeOCHHKAMHANbHHE NPOrudH; 4-5 - reoaHTURAMHANLHHE
noxEATHA (4~ oCTATOWHHE, 5 - NOSHHME); 6~7 — CTPYKTYDH C He3aBeDleHHHM
pasBHTHeM: 6 = MeOCHEKJIMHANBHHE NDPOrHMOH, 7 - IeOCHHRJIMHANLHHE TpOT®;
8 - aHTURIVHANBHHE MACCHBH, 9 - cpemur He MacCUBH (a - ¢yHnameHT,d-ve-
xoxn); I0 - mepMRpaTOHHAA reOCHMHEIMHanbHAA 30HA; II - nepuKpaToHEAd re-
OSHTHENUMHANRHAA 30HA (a - ONOKE QyHIaMeHTa - KpaeBHe MACCHBH, § - reo-
AHTHRAFHANBEHE RoMmnerc); I2 - MHOreOCHHEJAMHAAbHAA 30Ha; 13 - mepuRpa-
TOHHOe onycraHue, [IporooporeHHwe: I4 - ocrarouEHe NpoTEOH (& — B Ipe-
JeXaX reoCHERIEHATBRHO-CRASNIATHX CTPYRTYD, 0 — B CHHI'€OCHHKAMHAABHOM
YexXAe CpeNMHHHX MAcCcHBOB); IS - KpaeBoli ByJaraHEdeckui#t mosc;Il6-I7 -gpa-
©BHEe Nporucs, sanoxupmuecA: I6 - B cpemHem pmpee, I7 - B BepxHem pmpes;
I8-20 - MexropHNEe BOANEHW ¥ OPDOrHOH, saloxupmuecda: [8 - B HuxHeM pE-
fpee, I9 - cpendem pupee, 20 — B BepxHem pupee, Ilnarpopumenmwe: 21 —ve-
Xox snupupeiickoit miardopwy. CTDYKTYpH, CPODMEDOBAHHHE B mpomecce jeit -

TepoTeRTOreHesa. KanemoHCKad TeKToHMYeCKaT 9pa: 22 - IeOCHUHEJIMHAIBHHE
OporHdH; 23 - reoCHMHRAMHAXREHE TPOrH; 24 - BHEEHEE [e0CHERIVMHANLHEHE

NPOrECH; 25 — OpOreHHHe SNMIeOCHHRAMHANBEWEe BIOAIMHH, 26 - mefirepoopo-
reHHHEe BOANMHH M mporuds, [epouHCRas TeRTOHHYecKad 3pa: &7 —-reoCHHEIM-
HaAbHHEe NpPOTHOH;38 - reOCHHEAHMHANLHHE TpPOrd; 29 — BHemMHA#Ee  [eOCHHRIE-
HaIbHEE NpOrECH; 30-31 - OpOreHHHE PNHCeOCHHKIMHANbHHE NPOTHGH,BOAIEHH,
BYAKAHNYOCKN® MOACA, BaI0KHBEHECH: 30 - B HExHeft mepuu, 3I - B BepXHeH
nepum (&), B HepwE Ces paculeHenma (0); 32-38 - ZeiT6pOOPOreHHHO BhA-
ZNHEH ¥ MDPOTHOH, BSANOXHWBHEECA: 32 — B ODAOBEEEe, 33 — B CRIype, 34 - B
HENXHOM ZEBOHE, 35 - B CpeAHOM A®BOHE, 36 — B BOPXHEM X6BOHO, 37 — B
ENXHEM EaploHe, 38 - B cpezEeM KapOoHe; 39 — HpeArOopHwH mporud, saio-
xuBEEfics B BeEZe; 40 - raitHosolickwe BNEZRHEN, CIDYETYDH oCpaMueHms Ca-
fHo-FalixaikcrOf CHCTOMH: 4] - CANAWPCKEe (& - &BTOXTOHHNG, § = AamLNOX-
TOHHHG), 42 - I'OPUMHOKHE, [MSBOHKTHBH: 43 — KpaeBweé NBH (8 — OrpDAERUN-
BapENe zopmpeioxmit xKparoH, 0 — OrpAHHUNBADEPE SNEDEPEHCKRE KOHTHHEHT);
44 = pasNOMH MexXAy AOODOTGHHHME CTDYKTYPaMi; 45 - pasiOMH IPOUHE.

Unppa Ha cxeme OCOSHAYADT HASBAHMA NOOPOTEHHHX NpOTEpO30MCKO-DH -
fefickux CTPYRTyp. I'eOCERENMEANbHNe NpOrECH: [ - IporepocasEckuil, 2-(kume-
ckuit, 3 - CmopasckE#, 4 - OpxoHcEREH, 5 - MeHamHCEEf, 6 - J3armHckuf,7-
Tasmqypo-llmxxuEcEEfl, 8 -Auasapo-Hepumncrufi, ['eocUHEIMHAILHHE TPOT'M:
9 - Xapasscemft, I0 - Emucefickuft, II - Hinumpcku#t, 12 - Myitckui, I3-Mms-
KEECKo—-OHOHCEEE, I4 - Kymanefickuil, ['ecanTHRAMHANBHEHE mopHaTud:I5 -3a -
aErapcroe, I6 - Oxypys-llyrxyaaiickoe, I7 - Xamap-lladanckoe, I8 - Camre-
aeg-lpmapryrcroe (Gaoxm: IB8a -CmmruneHcruft; I80 -lisadxaHckE#, I85 -Bai-
zapurckuft, I8r - Cpemmerodufickui, I8 - KepyaeHncku@t, I8e - Ilpmaprymc -
kuft), I9 - Daligamscroe, <0 - Yyiicko-Tomoxcro-Heuepcroe (20a — Uyfickoe,
200 - Tomomcroe, 20B -Heweporoe),2I - Manxanckoe. CpeNWHHHE MACCHBH:
22 - Morzaxamo-MorourHcEuft, 23 — ArmeEcEEfl, 24 - Baprysmao- BurmMcruil,
25 - Myilcref®, 26 - T'aprascruft, 27 - KaxrTEHCEE#, [e0CHEXINHAXHHHE CrpyR-
TYDH KpaeBo# CHCTeMH: 28 -BocrouHo-EHuce#iCEaS MUOTeOCHHEIMHANLHAA 30—
Ha, 29 - [ipEcafdHCKAA recaHTHKNMHANBEAA 30HA (KpaeBHe MACCHBH NEE [OPCT-
GHTHRNEHANbHHE QJOXHATHA: 29a -llapumasraficxuit, 29¢ -BEpucHECKMi,29p-Kai-
cxufi, 29r -Mancemii, 29x -NmHo-EHucefickEf; rpadeE-CHEKIMHATRENE TPOrHOH :
29e — Masmckuft, 29x -BupocEHCKuE, 298 -Ypur-Taryxsckufi, 29 -Opogckui),
30 - [pmdafiranbcras CeOCHHRIBHANLHER 30HA,



BHIEJANTCH CTPYRTYDH KpaeBofi CHCTEMH.

QopMupOBAHAE CTPYKTYPH Casgro-bafixalkCcKOt CHCTEMH pacunamaeTca  Ha
TpE KpynHefimmx sTama - apxeiickmi, npoTeposoitcro-pupeiickuit 1 daneposoi-
cKmit, B TedeHme apxeitckoro sTama cfopMEpOBANCH KOHTHHEHTANbHHE OIOK -
"gpaTOH", I'PAHEIH KOTODPOI'0 NOCTOBEPHO HE YCTAHOBJGHH.

Ilporeposoficko-pudeficruit sTal XaparTe pH30BANCH npeoGpasoBaHueM ap—
Yefickoff ROpH B T'eOCHHRIMHANBHHX YCIOBEAX. K KOHNY 3TOrO aTana cdopum—
poBanach Hopad KOHTHHeRTaabHas Kopa. 0T mponeccos TeOCHHIIMHANBHOR me-—
pepaCOTKE COXpaHHAACh CeBepHad 9acTh KpaTOHA, MMeHyeMad CrOHEpCREM Kpa—
TOHOM.

Dareposofickmik 9TAN - HTAN TPEXKPATHOE T'€OCHHKIMHANBHOR pereHepa-
M B HEXOTODHX SoHaX CasHo-BafiRaNbCKOM CHCTEMH, & Taxke  NepepadoTHE
IPYTEX 30H B NeliTepoOpOTeHHHX YCAOBAAX.

CunraeTcsa OCMENpE3HAHHEM CBOeOCpA3He TOKTOHNYECKHX IpPONeccOB paH-
HOJIOKeMODEHCKOrO BpeMeHE, He NOBTODABIMXCA B NOCASAYDIYD I'e0IOTHIecKyn
HOTODED 3eMiH.

06 apxefickofi TeKTOHRYeCKOH MCTODHE B npenexax paccMaTpasaeMoi Ca-
gHO-BafixarscKof CHCTeMH Mano 49TO E3BecTHO. A.M.CMEpHOB M 1. (1970),B.A.
Mymsmegep (I973) m KpyrHe NpHBOAAT JeHHHe O CYMECTBOBAHME B apXee Kpy-
NHEEX GAOKOB ¢ pasnmdHof moXeft yuacTHA B HX CTDOEHHE NOPOXN KHUCJIOTO H OC-
HOBHOTO cocTapa. Tak, MeHee TpAHMTH3HPOBaHHHe apxefickue 00pa3soBaHAA
( "KypyAsTHEO-TOHAMCKMA" KOMILISKC) paclpOCTpaHeHH B BOCTOYHOR 9acTE CH-
cTeMH - B GranoBo#t 30He, B BocrouHoM 3alaiiraibe ( MornaraHckmit , MorounH~-
CKufft ® JpyTHe BHCTYIH). BoXee TDaEMTH3MPOBAHHNE GIOKH apxefiCKEX OOpPOX
W3BeCTHH B 3aNaiHuX 9acTax cmereMu ( lapuxanrafickuit, TapraHckui u ID.) .

TIeBHEHM B TEKTOHMYeCKOM passmTmH BocTouno#i CumOMpE B apxee MHOITeE
ECCHenoBaTeNH CYATADT OCHACNeHHme BO BpeMEHH BYJIRAHAYECKOX INeATelbHOC—
TH, yBeIEueHHe o0beMa TepPUTeHHOT'0 OCANKOHAKOIJIEHHA, pacIMpeHde IJIoma-
neft OTHOCHTeNHHHX MOTHATHEE, HapacTaHWe TEKTOHHYECKHX KOHTpacTOB (CMmp-
HOB E Ip., 1970 m mp.).

Tene CTPYETYD
nporeposoftckoro (Safiraiscroro)

9Tana NPOTOTEKTOI'®HEe3a

B Havale MpoTepOSOf B T'eOCHHKIMHANBHOE NOTDyEeHNe BOBJEKIMCH JAMD
HEROTOpHe OJokE dyHmamexTa Caano-baflkaJIBCKOi CHCTEeMH, JIPYyTHe COXDPaHMAIM
oTadnIbHOe NOJOXeHME ,ABJIAACE OCNACTAME DasMHBA, H MTpald DOMb CpeIMH-
HHX HIA KpPAQeBHX MaCCHBOB, K KOHTypaM KOTODHX nprcrnocadaEBaMucE  (fopma—
poBaBIMecs TeOCHHKIMHANBHHE CTPYKTYDH.

llporeposofickuit sTan pacnmajaeTcs Ha pAN cTamEik, Ha pyfexax KOTODHX
B pasImdHEX BoHAX CasHo-BairaNbckOd cHCTeMH QUKCHDPYeTCH NPOABIEHAE Te-
KTOHO-MAIMaTHYecKoll aKTHBHOCTH, MacmTaCH ¥ MHTEHCHBHOCTE KOTODOH yMeHB-
maauch BO BpeMeHH. XapakTepss JUIA STOI'O IMKIA TEKTOHAYECKOTO  PaSBHUTHA
pesKo NPOABIEHHAA SCHHXPOHHOCTh B BOSHUKHOBEHAW M OTMUDAHNA T'€OCHHKIE-
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HaABHOTO ¥ ODOTEHHOT'O H BOSHUKHOBEHHE IATOOPMEHHOTO DEXMMOB.

TeOoOCHHEAIHRHAABHHE® CTpyXKTYpPH . Bunenaoreda
COGCTBEHHO T'eOCHHRIMHANBHHE NDOTHOH, MOBHHE T'eOCHHKIMHANM Wix "Tporm",
Te0aHTHRIMHANLHNe NOJHATHEA, CpelEEHHe MaccweH (  dur.2).

TeoCHERAMEANBENE NpPOTrRCH CasHo-BafiRaisCrOfi CHCTEMH HCIHTHBAIM
CKBO3HOE, DeEe IPepHEMCTOe NpDOTHOaHWe B TeUeHWe BCETO WM SHAYHTSJBHOR
uacTH GaftraJbCROTO IEEIA, H Ipomece EX GOpMApOBaHHA NPAKTHIECKA HE 3a-
BHCEJX OT $a3 CrIamdaTocTH. ['eCaHTHRIN \ILHHE NONHATHA, HANDOTHB,XapaE-
TePA30BANECE COKDAmMEHHHM NEePHONOM DA3BHTAA, NpEYeM MHOTHE HS HEX SBIA-
DTCH OCTATOYHHME, KOHCeIMMeHTAIMOHHEME (BOJOYKORENY ¥ Ip., 1972); X
o6ocoGaeHAe MPOE3OMEO B KOHNE® HEXHETO IpOTeposod, T.@. NO3Xe BpeMeHH s
ZOEGHAA MePEHX T'eOCHHRAMHANBHHX nporuGoB. T'eOCHHRIMHANEHHE "TpOTH"pas-
BEBAINCH BIONH T'DAHNIl CPEJMHHEHX MAaCcCHBOB K IeoaHTHRAuHANeH#.K HEM NpHy-
pOYeHH Bce HamOoXee KPyUHHe NOZ~a yAbTpaMaduToB, a TAKEe MEJOUHHX NO-
pox. 2 ;

B mpemenax paccMaTpEBaeMoll CHCTeMH BHIeAAnTCA AMasapo-HepumHckuit,
Opxonoxuit, Iporepocasncruit, CaonsHckmd, Tasmdypo-llarxkerckuit # JB3ar#HC-
kit TeOCHHRIMHATbHHE TpOTHOH; Emmcefforamit, Xapamscxuit,imsampcrmit, Kyna—
nefickutt, [mmxuEcro-OHOHCKER B Mylickafl reOCHHRIMHAIbEHE Tporn;Baakrapc—
roe, Omypym-llyrxynafickoe, Xamap-Iadarckoe, MarxaHCKoOe, Baitraxscroe,
Yyitcko, ~ToHOHNCKO-HeUepCROe I'eOaHTHRIMHANLHHe NONHATHS, 8 Takxe CaHrm-
nen-llprapryHcKas TeOaHTERIMHANGHAA 30HA; Myfickuil, I'aprasckmii u Ap. cpemH-—
HHe MaccuBH. CTpoeHme (OPMAIMOHHNX DANOB STEX CTPYRTYP OTOOpaxeHo  Ha
fur. 3.

[lon BIMAHMEM TeRTOHNYECKHEX IIpOLECCOB, pasBmBaBmmMxcH B CasHo-Baii-
KaJbCKO# cmcTeme, ocbopnnponamdh CTPYKTYDH KpaeBoft cmcTeMu — BOCTOYHO-
Ennceficrad MHOT@OCHHRIMHANE, [[pHcadHCKasd NepPERPATOHHAA IeOaHTHHIMHAIB-
Hag 30Ha ¥ [prdafikadpcxad NepHRpPATOHHAA T'eOCHHKIMHANHHAA 30HA.

BuaB/ieHne NepedYMCASHHHX CTPYKTYD CYWECTBOHHO KODDEETHDyeT Tpamu—
IMOHHHe NpeICTABNEHAR 06 ofme#t TeKTOHMYECKOH 3CHANIBHOCTH pacCMaTpHBae—
Mmoff CHCTEeMH.

B GOJBIMHCTBE T'eOCHHK/IMHAIBLHHX NpOrméoB CagHo-BafikalbCKoOf CHCTEMH
BHIEAADTCA CTAIMM HemuipepeHIMPOBAHHOTO NMPOTECaHEA (HavambHad) H TER -
TOHHYECKOTO paculeHeHus (3penad).

Y cTpYRTYp C SaBeplleHHHM Da3BATHEM yCTAHABIABADTCA 00e ‘cTamay,
y CTPYKTyp ¢ "He3aBeplleHHEHM Da3BETHEM" OTMEYaeTCs TONBKO HavaibHad cTa-
s, Bo MHOTHEX CTPYKTypax BHIeAsSeTCA CTANEA TEKTOHEIECKOI'0 NOROA, 9TO
pesro ommmuaeT CaAHO-BafikaAbCKyD CHCTeMy OT THNNYHHX SBIreOCHHRIMHAnelR.
BumeasnTcA IBA OCHOBHHX HHTepDBAaja chala TEKTOHHYeCKOR aKTUBHOCTH -
B CepelliHe HHEHETO IPOTEPO30f M B CPENHEM IpoTeposoe.

CpengenpoTeposofickad cTamyd TeKTOHAYECKOTO MNOKOA HMEeT IJIo0albHoe
suavense (KopzyeB, I1973). OmHAKO NOMHTRA DACCMATDHBATE STy CTAIMD B Ka-
YecTBe KBasumraThopMeHHO# NpeNcTaBIANTCA HEYNAYHHMH, TaK Kak IanHOR
cTal¥E He NpeMeCTBOBala Kakas-Iu60 CRAATIATOCTH, XapaxTepHasd, KAK OT-
meuapr B.E.Xama u K.M.leftamans. (I960) = mp., &na npermaaTgopMeHHoff ma-

121



= *
% = i = + + + _—
£ 5 -
=g -+ 4
el ¥
[ s + o+ o+
+ +
= + ¥
i +
\ 5 =
I o
P e
s l.l‘.
— = i
i 1 A I
e 1
L
SR o
L. ~L
< ) f —_—
7 L=
..L_
o VA =
% X N )Tll »L'..—""-\_\
i) =
i mEEP L =L o
L G = AL-L
—L-L
> L-L
|
~L-L
R
= g WE LN
] FE Sl e SLS Bl
—L—L-L=tL=L-bL=L=-L=-L =L

. == O
=== [ [Jeeiwmallnmll=—Ct)-=dLgr=y
s Fes LV Jn Bl EEs BEEn (=D omm i [=In [(Zs




®ur.2., Cxema TexTOBMEEN CaaHOo-BafikanbCcKO# cHCTEMH B
dalirarsckom aTane (cocraBua E.H. Anryxos)

Cudupckad mrarpopma: I - gyHmameHT, 2 - mepukpaToHHOE
omyckaHue, 3 — miura, CaAHo-bafxanbcrad H KpaeBad CHCTEMH.
CTpYKTYDH JNOODOI'eHHOT'O 3Tana pasBuTuA: 4-6 - odxacTs dal-
rufickot cradunusamuy (4 - reOCHHRAVHAILHHE IOPOTHOH,S -reo-
AHTHEAMHANRHHE NONHATHA, 6 — CpPOXMHHHE MACCHBH);7-9 - o0f=
JacTh KapeabCroft cradmnusanee (7 = reOCHMHRAKHANBHHE MIpOrE-
OH, 8 = recsHTERIVHANBEHE NONHATHA, 9 - CPeIMHHHE MACCHBH);
I0-I3 - odnacts aabCoHCKOM cradmamsanmu (I0 -reocHHEINBAIE-
HEHe NporudH, II - reoCHHKIMHANLHHE TPOT'H, I2 - reoaBTHRAE-
EaJIbHHEe NONHATEA E aHTERAEHANHHHE MaccuBH, I3 - cpenvHEHE
MacCEBH); I4 - MEOreOCHHKIMHSILHAHE 30HA, IS5 - mnepERpaToB-
Had CeOCHHEJIMHANBHAA 30HA, 16 -~ mepeKpaToOHHAA '€OSHTHKIE -
BanbHad 30Ha; I7 - 20 - odnacTe IpeEHBUALCEOR cTACWIESANEM
(I7 - reoCHEKJMHAQIBHHE NPOrEOH, I8 - reOCHHKIMHAIBHHE TpPO—
re, 19 - recaHETHRIVHATLHHEe NONEATEA, <0 — CpefUEHHE MACCH-
BH). CrpyRTypH ODOr@HHOTO 3Tana pasBuTEA: 2I-24 - ocrarod-
HHe [eOCHHRIMHANBHHE mporudH (21 - cpemHempoTeposoficKue,22-
-HuxHepapefickue (a — B OpeleaX reoCHHRIUHANBHO-CRAATYATHX
CTDYKTYpP, 0 — B IpeleaX CHHIeOCHHKJMHAILHHX 4YeXJIOB  Cpe-—
IVHEHX MQCCHBOB), 23 - cpeiHe- ¥ cpelHe-BepxHepmpeihcKue 4~
-BepxHepupe fcKo~EEHICKEEe), 25 - KpaeBofl ByJKaHWYeCKHH modc;
26-28 - MeEropHHe (HRIOEEGHHHE) BOANVHH H IPOTECH, 3&I0XHB-
mEecdA: 26 - B HuEHeM pupee, 27 - B cpenHeM pmpee, 28 - B
BepxHem pupee; 29-30 - KpaeBwe nporud (29 —cpemHe-BepxHe-—
pmpeitckre, 30 - BepxHepmpeiickme); 31 - CTPyRTypH odpamiae—
Hud CagHo-Bafikanncroff cucremH Ges pacwieHeHus; 32-35 -pas-—
JomH (32 - KpaeBoft moB, orpaHmdEBanmuii CEOHPCKYD mIaTHoOpMY,
33 - rpaeBofi mOB,orpasrduBanEyui prpefickuit KOHTHHEHT, 34~INy=
OMHHHEe DAsJIOMH, pa3rpaHEYMBabiMe OONACTE  pas3HOBO3pacTHOR
cradwiusaine, 35 - pas3jloMH MEeXIy DerHOHANLHHME CTPYKTypa-
MEH).
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I4 - - 2 - or-usevmas, 3 - 4- 54 -
6~ L2 7- 8- o= W-
Io- - 3 - EEEnre cores. [4-16 - TOpDETSNNO-iyamaNCrosmed (3 cooTABY
pasuoots: I4 - I5 - cpagusre, I6 - xmczoro coorass), I7-19 - (» coorame apeotan-
Asot passoorn: 17 - ocmomwore, I8 = cpeamerc, I3 - pmcsoro cocrasa), 20 - 21 - gopusman Z = pape-
B B CCANEOMGROISHNM, 23-24 - MEEHEO (PRI (23 - orans, 34 - DEIATfOTMENNOrO BTADA).
e, madpammie XypcEwos, 0OOIEARADY CPANNNE MompoOTN fopusmedl, (xfpu oypbwmme  OCODNATADY RASBANEA XOMTIWECOB, cepull, omwe, vomm: I = m
copms, 2 - cepax, 3 - mowmmexc, 4 - ‘wosmsexc, 5 - cepun, & -
7-d|w=nnue-pu9 axmascrafl xosmngexc, 9 - mmlﬁwnl:mm 10-12 gepdumcxas cepmn (cawrs: [0 - mmarzzspcxas, II - mmm—:n—
] coary, 4 - oy caxra, 16 - caxrs, 16 - Owmmmcxas cewrs, [7 - WENwAEErCRAs COpRS,
18 - cumra, 19 - m—zﬂ-mmnﬂ- 21 - ypymmryescEsd CBETS, 22 - EEXNTEECEAS COPEN, 23 - MREIANCERS Co-
pan, 2425 - reaficopo-canumessx Tomm (24 - wacTs, 25 - wmors), 26 - caxra, 27 - Tymrwpcras cepan, 28 - rep-
roscan romm, 29 - i Tome X caxra, 30-31 - wyficras cepus (30 - zmummckas poscepan, 31 - smamcxsn pogcepas), 32 - wyi-
cxas cepma, 33-36 - ocepma (33 - caara, M - caxra, 35 - cawra, 36 - mm)..ﬂ-ﬂ TEMAp-AOANG-
zasn cepun (37 - caxrs, 38 - ( camra, 39 - cawrs, 40 - )
caure, 4L - camra), 42 - popcepen (Tporomsd rowmzexc), 43 - copm, 44 - mnnh-:lwpl 45 - op-
rmucan ( ) cawra, 46 = opaTa, 47 = NpEYTEAA cBNTA, 48 - xapdomavmas romss, 49 - almuroxas cwwra, 50 - NEENOSADTMOCKAA DORCMETS
(cafmrcean caxra), SI - camra, & - cmwra, 53 - KApOORATNO-ERSPINTOBAN Toxma, 34 - caxra, 55 -
»an voxma, 55 - xmepomsckas (xyzmmmmwonas) cmava, 57 - cawra, 58 - caxva, 59 - cuwra, 60 - caxra, 61 -
cepma, 62 - " cmrmu, €3 - EAPTOREN ¥ . currw, B4 - carra, 65 -oxmwo-
xan ceva, 66 - woEpoRAs cowea, 67 - cawra, 53 - BepIme DogcaETa caxra), 69 - CupxEnoxzas cava, 70 - ONONCEKAX CENTE,
M- { anwra), 72 - cnavs, 73 - romms, 74 - EATASRCRAN chETe, 75 - mwwyfoxan cawvs, 76 - CAMOKYTORAN CHE-
™, 7 - oepua, 78 - cepas, 79 - cawra, 80 - cepus, 81 - cpaficxas casva, B2 - WpoMMCEAN M-
Ta, B3 - CENTM § CEETA Eafma, B4 - caxra, 85 - cepmx, 86 - cowva, 07 - mxEmax
WACTS WCAxopcRofl voms, B -peprman wacTs mcaxoscwofl vommm, B9 - vywrycmxcxax cepas, 90 - raymexxmcxad syxxasc-nxyrosveckxfl xoummexc, 91 - sararofioxas,
EMECKAN OBETH, 92 - oxswoxan cEmra, 93 - mApMRCEXAs cawrs, 94 - waawproficzas cawra, 95 - . 96 - romm, 97 -
roma, 96 - maBAs Tomm, 99 - cawra, 100 - caxva, [0T - cawra, 102 -
coxax popcepmn, [03 - zaxamxxasczas noacepms, I04 - 6. warasaxczas noxcepms, [05 - damaSdmucxe' nogcepas, [06 - spmscoxsscxas caara, 107 - zaparscczas ce-
pa, 108-108 - cepun (108 - caxra, 109 - saficean caxra), LID - yas.spresczas casrs, 111 - opuorckas casrs, II2 - opovesceas ces-
™, 1I3-IT4 - cepax (113 - caara, 114 - zmsxewceas cmsra), 115 - xxywrwpcxas casre, 116 - wxremswcxas casva, [I7 - ocexomas ce-
pux, 118 - caxva, 119 - coara, 120 - caxra, I21 - camra, [22 - canrs, [23 - rperwsemmd Gaf -

xaxpeoedl kownexc, 124 - masaswescxas cawra, 125 - mymmcxes (meromcran) ¥ sesumcert cawry, I26 - soporomcxas cepas, [27 - unracasczas ospex, 128 -ro-
wepcxas cexra, 29 - acsescead cawrs, 130 - asrycmas cmwre, [3I - covposmas car-a, 132 - woomum smers Typusoxol (Gormspuwcsas) cusrw, 133 - sepmmes
wmeTh corru, 134 - canra, 135 - oagpoxascxas (7osomswmcras) csars, 136 - Tysossmlcxas ¥ CENRNATERCERA CEETH, 137- amac-

casra & ougcewra, 138 - camra, 139 - caxra, 140 - worcmas & Npsyroras omerw, 141 - TeppEreso-xEp-
dopnrmd xounsexc woTcRAs, camru), 142 - 1 (wotoxan) comru, [43 - ameasoxes carta, [44 - MmEEASERS CBETS,
145 - u wor { ). camru, 146 - L] cunrd, 147 - mepoficxan cepan, I48 - ven-

cEECEAR CepEA.



y3H. o 3T0d xe DpHYMHEe OMHMOOYHO OTHOCAT K HKBASKLIATGOPMEHHOR  cTaumER
pPASBHETEA EYEHENpPOTepO30#CKYD BNOXY HAROILISHES HKAPJOHATHHX TOMN B CTPY-
KTYpHUX 30HaX DIro-3enajEoro odpamtenws CEOEpckof naardopmu (nepOHHCRO®
Bpess) # doJee cIpaBelJNBO, BEDCATEO, HEXHEpHpe#CKyD smoxy dopumEpoBa -
HES {1IeCY4HHUKOB, KPAQIWTOBR B BHCOKOTJMHOSOMECTHX HOPOI TeNTOPTEHCKOR
cepur B npenenax Yy#cro-ToHoacro-Hedepckof 30HH. [IpEMevaTesEHO, YTO B
CTAIME TeRTOEEYeCKOT0 NOKOSA NpeCHB&JIH JHIBL OTHOCHTETBLHO HECONLNEEe IO
WIOWAI® CTPYKTYPH, TOTUHA K&K paclpocTprRieHEe MIAaTHOpPMeHHOIO pexmEMa
cleloBalo OH OXEINATH HA ropasio COABMEX OpPOCTpPaHCTBAX.

30HH, Trie CTAUEd TeKTOHEYECKOIO pACYNeEEHES IOOCHERANHAIE HE Npo-
ABJIOH8, HCOHTHBANE CKBOSHO® NDOIHOaHAEe B TEYEHHE BCEIO I'eOCHHKINEAID -
HOTO 3TaNe B COOTBETOTBEHHO XapAKTEDESOBAANCH HOSABOPMEHHEM pASBETEEM
B OafixaaecroM murae. Kpymeefimef cTpykrypHOR enmeemef Casmo-baflramsckoff
CHCTEMH C TAREM HO3aBepIEHHHM DA3RATHeM B IOReMOpEN frifeTcs MoEroxo-
Amypcrus ofmacThs (AmamToB, MatpocoB, I96I).

KpyneEoff TeCCHHENFHANLD ¢ HeSABepNeHHHEM DASBHTHeM sBIdeTcA Xapaxs-
cro-CIDNAHCRAL,

B xpaeBoff cEHCTEME HA I'eOCHHRIEEANEHOM 9Tale DASBETHA JYEeTRAd CTa-
IEiHOCTE NpOABNEHA TOXREO B BocTouHO-EHECEe#CKO# MHOI® OCEHRIMHATLHOR 30-
He. B [pedafiranse BHEeJAeTCHA JHOE CTAMMA HAYANBHOIO NDOTHRGaHEA, B [pE-
cafHbe - CTANEA TeKToHEYecrof InmpdepeHIHAIEH.

BoIbBEyD 9acTh BpeMeHH AKTHBHMM I'eOCHHKANHANBHHM ODOTEC2HEEeM OHma
oxBadeHa MeHBmAA 9aCThH Iiomanz CamgHo-bafikamscrofl CECTeMy H, CIeN0BATE-
JABHO, COOCTBEHHO I'eOCHHKJIHHANLEHE NDOTEOH STOM cECTeMe He CBORCTBORHH.

OporesHEe CTPYETYpPH . Oporeasse cTpyrTypu B Ca-
AHO-Dbafikanbcroff cHCTeMe mpelncrabiedy Cepepo-balkaibCREM KpD8eBEM BYJIKA-
HEYeCKEM nogcom, [puaikanscreM, EyEECkRo-llaToMckEM H [I[pECASHCKEM Kpae—
BHME [POTECAME K DANOM ODOTHCOB E MeXTOpHEX Buames (Bona#dmmckaf,llama-
BuTEMxaHCRER ® Ip.). Mx JopMammOHEAS XapaKTepECTHRA NpEBeNeEa Ha (ET.4
Boe oTH CTPYKTYDH OTAHYADTCH pe3KOR HAXOXeHLOCTHD Ha CRIANIATOE OCHO-
Bai@Ee, AORAJBHHM IIOMANHEM DaCOPOCTPAHOHHEM, TANCOBLM THIOM CEASMY8TO-—
CTH, OTCYTCTRBHEM HIN CIa00 BHpaXeHHHEM MeTAMODPESMOM BEIONHADNNX HX OpO=
TeHHHX oOpasopamHmii, BaxHO#f 0COOSHHOCTHD ODOTGHHOIO STANa pDASBETHA CHC—
TeMH ABAAETCHA MACCOBOe MpOfABJNEeHEe I'DAHETOOCDPASOBEHEA. B 3T0 BpeMsa HaE-
oxee WEDOKEM DaCIDOCTDAHEHHEM NOABSYDTCA DAHHOODOT'eHHMEe "CHHTOKTOHN-
YeckHe"” H rEefiCOBENHHG TDaHETOHMH.

B pasBETEE H pasMemeHNN ODOT@HHHX CTPYETYD HA IIOWSIH pacCMaTpi-
paemMoff CECTEMH BHABNADTCA BDEMOHHHe, NDOCTPAHCTBEHHHEe H CTPYKTYDHHO
SaKOHOME PHOCTH.

BpemeHHEHe 38KOHOMODHOCTHE BHpAXADTCH B SCEEXDOHHOCTE  pacIpooTpa—
HeHHA, OTMHDSHEg E JUETEILHOCTHE OPOABIGHESR NpOIECCOB OPOTeHHOIC CTPYE-
TypoOOpASOBAHAST A MAIMATHSMA B DASINYHHX 30HAX CHOTeMH. HecsmoTpa B8
OUPOMHYD IAHTEXBRHOCTH DPASBHTHA ODOI@HHHX CTPYETYD,IpEHIENEANLHOTO NS~
MEHGHHEA B XApAKTepe OpDOreHHHWX fopmammil BO BpeueHN HE YCTAHABINBAETCH .
Tew He MeHee, B DAMEAX ODOI'@HHOTO STANA BHABAAETCA CTAINEHOOTSH,IONYEp-
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®ur. 4. Cyeva pasMemeRMS ODOTEHHHX CTPYRTYD Oadtkamwy Casko-
Bafixansckoft craamdaroft cmeTem:. '

I-4 - ocraTounHe mporudH (oGocotmpmreca: I - B CpemHEM
npoTeposoce, 2 - B HuxHem pree, 3 - B cpemmem pmfee, 4 - B
BepxHem puee), 5-7 = MEATODHHE BIANUHH ¥ IDOTHOH (3anoxmBum-
eca: 5 - B HmEHeM pufee, 6 - B cpenHem pudee, 7 — B BepXHEM
pbee), 8-9 - Bysmammueckwe nosca (8 - BHyrpeHHmlt, 9 - Kpa-
eBoft), I0-II - xpaepue mpor®OH (samoxmemrecsi: I0 — B cpenHem
pndee, II - B mepxuem pupee), I2-I3 - Kpaepwe mBH (I2 -orme-
aaoupe Cmémpekmit xpaTon oT CasHo-bafikennckoft cmerems, I3-oT-
nensiume CasHo-Bafirausckyn cmcreMy oT Kysmemko-TyemuckoR
Baficaso-Toduitcko#t cucrem), I4 = pPasIOMH MEXNY DPETHOHAIHHHMA
CTPYRTypaMH.

lndps Ha cXeMme OGO3HAYAKT Ha3BAHAA OPOTEHHHX CTPYKTYP
(ycnoBEHe KoETymH): [ = Wprauxckumit nmporu6, 2 - SyHOyTCKmi mpo-
46, 3 - KaraeBcrme mpoTuOH, 4 - Jladarcre#t mpormd, 5 - fuuyil-
ckmit mporud, 6 - Yaxuproiickmit mporm6, 7 - Yarurofickme mporucH,
8 - TyHTyORKCKR® mporuOH, 9 - Opnorcruit mpormd, IO - Temrop—
renckuit mporud, 11 - Opajtcras Bnammea, I2 - Bamafiémucku#t mpo-

- ru6, I3 - Epmacoxmmckuit mpormd, I4 - Meramsckmit mpormd, I5 -
liyma-BuTaMranckui mporud, 16 - Onoxwrcruit mpormd, 17 — IxyrTH-
pCKHe IpOTHOH, 18 — Tanymocmmcknit Bysixammdeckuit nosc,I9 - Ce—
pepo-Faftkanscrrft By/manmdecku#t nosc, 20 - Illprcasmckuit mpoTHO,
21 - Eymucko-llaTomckri#t mporud, 22 - Ipmdalirambckuit mporud,23 -
Kanamnckuit mpormd, 24 - McaxoBckmit mporud.




KEBaeMasd OCOOGHHOCTAME NPOSBJIEHNS MAIMATHIMA. BulelAnTCA B CTalHH:
paEHeOpoTeHHadA E OOSJNHeOpOIeHHad, CTPYKTYPHEM BHDAXEHWEM DAHHEODOTeH -
HOft cTaEM ABAIOCH PODMHDOBEHHE OCTATOYHHX IeOCHHRIMHANBHHX ODOIECOB,
a TaKxe 3ajJ0XeHNe HeCONBEHX MEXTODHHX BHAINH H KDAaEBOI0 BYJARAHHYECKOTO
nofgca. PacnpocTpaHeHEe DAHHETO OpOI'eHesSa NPOECXOIAIO C BOCTOKA K CeBe—
pa B sanaHOM H DXHOM HANDABNEHHM, HE YTO YKASHBAET OMOJOXEHHE B 2TOM

HanpapieHHE HEXHe# BOSpacTHOR rpaHHMIE (OpDMAIAOHHHX KOMIIEKCOB OCTATOY-
HHX T'€OCHHEAHHANBHHX IPOTHCOB OT CPeNHET'O OPOTeposcoA IO BeHNa, B  CON-
DOBOXIANOCH BHeJpeHEeM CONBIEX OCHEMOB B OCHOBHOM CHHTeKTOHAYOCKEX Ipa-
HATOENOB, 3TO OTXH4aeT CagHo-baflkaAbCKyD SOERDATOHHYD CHCTEMY OT MHHX
"MeXKDATOHHHX" I'6eOCHHKANHAJNEHHX CHCTEM, B KOTODHX DAHH@ODOT@HHAS CTe-
IES He CONpOBOXIAeTCH BHEIDOHHEM OHBIEX MACC I'DAHATORIOE.[IOCAeNHES ,EAR
8TO norasan A.A.MoccaxoBcruff, fODMEDYDTCA B MEXKDATOHHHX CHCTEMAX B MOS-
HHEOPOT'CHHYD CTANED.

PanEeOpOTeHHAas CTaIEA CMEeHSeTCA BO BDOMEHH NO3IHeoporeHEof. B aTo
BpeMs (fopMEpYDTCH KpaeBHe H MeXTOpHHEe NDOTHCH, KpaeBoffi ByJARAHWYECHHHE mO-
fC, 8 TAKEe NOSJHEODOI'eHHHE I'DaHNMTOEIH. K Havaly mosmHeoporesEHOR® cra-
mEm B [IpEcagHCKO#f S0He 3aBePMENOCE CTAHOBJIGHEE I'DAHRTORNOB, HA KOTODHX
N0SIHEOpOreEHHe OCpaSOBAHEA 3A8JerabT TPAHCI'PeCCHBHO. B IpyIEX 30HaX
Cagno-baliranbcroff CECTEMH B 5Ty CTANED NPONOARANOCH PODMEDOBAEEE TIpa-
HETOHNOB, O 9eM CBENOTeJLCTEYDT HX AKTHBHHE KOHTAKTH C HO3IHEODOTeHHH-
ME KOMILIEKCAMHA.

Pampme Boero (B cpenHem pEes) oporeHes Haualcs B IepEjepEIecKEX
cTpyRTypax Casano-bafikaneCKoff CHCTEeMH, pacOpOCTDPAHMBEHCH HO3LHee Ha 60—
Jee BHYTDEHHH® CTPYRTYDH, H NOJHOCTHD 3aBEpPHRJCSA P KOELDE pA)eA WIH B
Berne. [IpE 3TOM ONHH CTPYKTYDH BOBNERANHCH B "aKTHBHHR" oporeses, Ipy-
THe - B "DacCHBHHA".

CramafiEOCTE OPOTeHHOI'O PaSBATHA NpOABJIEHA NDEEMyNeCTBEHHO B Ipe -
Jelax CTPYKTYP, HCOHTEBIHEX 38BEPUEHHHE NERI DASBHTHA HA COGCTBEEHO TIe-
OCHHKIRHANBHOM 8TaNe,

CooTHOmEHHE MOSNHErO -OPOT'eHe38 B MArMaTH3Ma C PaRHEM  OpDOTEHEeS0M
¥ CHHCRIANYATHM MAIMATH3MOM B DaSHMIHHX 30HaX CaAso-Balikanbckoff m xpa-
eBo# cmcTem He OmWHaKOBOe. B I[IpHcafHRe CTAHOBAGHHE "CHHTEKTOHNYECKEX"H
OPOT'¢HHHX TPAHMTOHIHHX KOMOJEKCOB COJEEEHO BO BpeMeHH. B [IpoTepocasue
[O3JHeOPOT'eHHH MAIMATHSM OTPHBAeTCA OT "CHHTEKTOHEYeCRoro" (casHckmit
¥ NepOHMECKEE HOMIIEKCH). [IOROCHHH pasSpHB BO BpeMeHH HACADIAeTCH BO BCeX
OCTaNBHHX B0HAX 3amamHo# vactE Casno-Fafikaxscroff cucTeMs. B BocTOuHOH
E DEHOE ee 4acTAX 9TOT paspHB NOCTET'AeT MAKCEMATHHOR BENNYMHH, & caM
OpOTeHHH MarmMaTEsM "OMOJAXEBAETCA" 10 BepXHepEDefiCKOTO M, BO3BMOXHO,
BEHICKOTO BO3pacTa. B BOCTOYHOM HANpABNEeHHH OTMEeYaeTCA HapacTaHEme 00%—
€Ma OpPOTeHHOTO T'DAHETOMNHOTO MarMaTHE3Ma, YTO NO-BHEIMMOMY, YHA3HBAET
Ha TpaHCHOpMAIED DerNOHANHHOR TeKTOHHYECKOf SOHANBHOCTE C CYGUMPOTHOR
Ha CyOMEDENHOHANBHYD Yxe ¢ pmpeCKOIO BpeMeHH.

3axHO OTMETHTH, 9YTO ODOTeHeS H I'DAHATOOCDASOBAHEE paHbme BCBTO
HEYANHCE B re08H THRIMHAJBHHX 30HAX H 34TeM DACODOCTDAHANECH HA X 00—

paMTeHHe.
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[IpocTpAHCTBEHHHE SAHOHOMEDHOCTE B DASMEMEHMH ODOIeHHHX OCANOYHHX
H MATMATHYOCHHX 00pasopaHmil SAaRANYADTCA B TOM, YTO OEM pacHpOCTPAHeHH
OpeEMyNEeCTBeHHO BA IeOAHTHRLMHANBHHYX CTPYKTypax ¥ B KpaeBo  OHCTeMe.
BeleCTEEE STOIO BHECGAADTCA CTDYKTYPH, BOBUOKABIMECHS B AKTHBHHE opore-
Hes H I'paHETOOCDASOBAHHE,H OTPYKTYDH, BOBAGKABNHECH B NACCHBHHE opore-
H63 (Jur.5). K mocHenHEAM DpEEANNEXAT CKBOSHHe I'eOCHHRAWHANBHHE MPOTHOH
(rpome Myficroro) m [lsadxamckait Caox Camrmies-llpmapryscroft reoanmn -
HAXBHO# SO0HH. YYHTHBAS NApareHeTHIeCKy® CBASH MEXNY I'DAHETOO0DASOBAHE-
eM ¥ oporeHes0oM, pan CcTPYyETYp CasHo-DafikaibCROM CHOTEMH, I'le 0O TeM
EXE MHHM OpHYAHAM He YCTAHOBJEHH OpOreHHHe OCpasOBaHEA, HO YCTaHABINBS-
eTcAd DMPOROe DACHDOOTpPAHEHHe OpPOIeHHHX I'DAHATONAOB, OTHECOHH K THIY OTTy-
ETyD, BOBIGKABNHXCH B AKTWBHOE TDAHETOOOpDASOBAHEe H ODOIeHes.

[pEMeYaTe BHO, 9TO PASHOBOSPACTEHE OCTATOYHHe  I'eOCHHRINHAXLHHS
OporndH paHHeOpOreHHOR CTAIME dame BOSI0 BHIOONHEHH KApPOOHATHHME dopua—
oEAME. CTPYETYPH DOSHHEOPOU'eHHOR CTAIEM NPOCTDAHCTBEHEO TATOTEDT K Ie-
pebepraeckEM 30HAM CasHo-Balirexscroff CHCTEMH H BHIOOIHGHH DeHMymMecT-
BOHHO TODPHI'GEHHME KOMILI@KCAMH,

CTpyETypHHE SaKROHOMEPHOCTE pasMeNeHHA OPOr'eBEEHX 00pasoBAHHR BHpa—
XaDTCA BO B3AHMOSABHCHMOCTHE THIOB OpPOTGHEHX CTDYETYD OT CTPYKTYP OCHO-
panms. Tag, Kpaepof ByAraHEYecKER mogc UpEypodYeH B 30He  Kpaesoro mBa
Crompcroft muarTopms; kpaesse [pmcasuckmit, [pEdafixaxsckull B Eymacro-lla-
TOMCKEA NpPOr'ECH DASBEBANACE HA ORDAEHAX NEDEKDATOHHHX B0H;  MEXT'ODHHE
BOAIEHH B ODOTECH DPEYPOYeHH K HAMOOXee "RDATOHHSEDOBEHHHM" CTDYETYpDaM
CRIANYIATOTO OCHOBRHEA - T'O0AHTHRINHAJBHHM SOHAM, CPOINHHHHM MACCHBSAM ,B-
DERDATOHHHM 30HaM. HamGomee AaRTHBHO OpOT'éHE3 NDOABAANCA HA IIoma
CTPYRTYP C SaBepuUEeHHEM DASBETHEM B I'eOCHHRIMHANHHOM $Tame.llpryeM,B 80—
Hax ¢ HaEGOJee I'DAHETESEDOBAHHHM CyOCTpATOM DaEHEODOTeHHAS CTAIHA OOIE-
XeHa BO BpEMOHE C NO3NHEEOpOreHHOf, & B MeHee I'DAHATHSHDOBAHHHX  3S0HAX
NOSAHEeODOT'eHHAA CTANHA OTPHBAOTOA BO BpEMEHH OT paHHeOporeHHOR. "CxBos-
HHO" INOOCHHRINHANE, KAK NPABAIO, BOBAGEANHNCH: B NacCHBHHI OpOIeHeSs.

Kyasmuaamee#f ODOT@HHOTO CTPYRTypPOOOpa30BEHHA ABEIACH SI0XA IOTC-
ROIO HIEE 3X5COHOROTO IEacTpofmsMs. JINBABCOHCKHH OporeHes orasalcd K
HamGonee mETeabEEM (0T I400 mo 670 mam,yer). 0 IZABHOM 3HAYEHHN STOrO
O0pOI'éHesSa CBHEIETENBCTBYET (ODMADOBAHHE B 5TO BpEMA EDAOBHX nporudoB
H KpaeBOI'0 EyIRAHMYECKOro NOfCA, 8 TAKXe NOCAeNyImee DACIpOCTDAHOHEE
nraTHopMEHHOIO YexAa.

JABCOHOKE®, I'DOHBENLCKAS, XeJmicKEe ¥ OafiRaihCENe  OpOreHHYEeCKHe
OponeccH BO BHYTPEHHENX 30Hax CasHo-DafilkasbCcROR CHCTEMH XapaRTepssoB&—
AMCH MeHbmel# SXTHBHOCTED A He NPHBEJN K KOHCOJMHNAIEE KODH B HX Npexe-
ZaX. B mameo30e sTE CTPYRTYpPH ABHIECH apeHOfl pacnpocTpaHeHEA nefirepo-
TOKTOI'8HO238,

OrcyrcTEEe emmHOf OoporeHmdecKofl snoxw B pasEETEH Caaso-DafiRaasc -
Roff CHCTEMH CBEENETEILCTEYET O IVETEABHOCTE H ACHHXDOHHOCTH noponecca
KOHCONHNSINE €6 KOpH, & pasAEyeufl xaparrTep OPOSREGHES OpoTeHesa(arTHB-
Huff, nacCHPHHE) YEA3HBSET HA pASNEYHOe KAYECTBO 3Tof ROECONEIAIEH.
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fur.5. Cxaua il CHOTSMN M0 BPOSpEOTY
OKASINATOCTA B THOY PASENTER B Oporsksow prane (cocrassx E.H.Arryxos)

1= , 2 - nanzs, B - DepMKpaTONROS Omyokaxms. CAgNo-BalKANOKAX N KDASAL

oiorewa. Oszsors b= 5= 6- (a =0 6 - xpa-

o348 oMoreun), 7 - FPOEBMABOKAR. [POTOOPOrQUKNO OTDYXTYDNG 8 - poTeTONHENO FeOONERANNAIBENE MPOTWOH, BpeMs 000-
coGReMER: @ - CpGIERA MpoTeposofl, 6 - wmauni pudedl, B - opeaund papefl, r - nOPXHNA pejed; 9 - xpassoll myaxs—
Huyscxsl nomo; I0= MENTOPHNE BOAANHH, BPOMA BANOEEHN opepuni paedl, ¢ - NEEERR-opanEmi pededl, B - Bepx—

upll pudeR; I1 = KpAGDBO MPOrNOM, BPOMA SANOKOHNR: & = opexumil pajedl, O - pepxuEd pejell. Tun oporesesa:
12 - sxusnud, I8 - I% = G omoreus Ges pacunamenun, I5 = xpa-
€BMo EEW, OTpasmymsaxmme Cudwpoxul xparom, I6 - xpassue usd, OFp , I7 = raycus-
HNE@ DASTOMN, [83rpasi odnaoTe I8 - pasndu,

mme OIPYKTYpNMe 30HE, I9- MPOURE [A3IOMM.



NnardopMmMesHEHEe CTDPYKTYDPH. Ha crIamamx co-
opyxesmAx Buuceiickoro Kpaxa, [pucadubi & FairaabCcROR TOpHOH 00AacTH
MEPORO PacOpOCTDAHEHH ONHOTHNHES®, B OCHOBHOM TeDPHT@HHHE o0pa3oBaHnd,
TeXTOHEYECKAS NPEPONA KOTODHX TPAKTYeTCA NO-PA3HOMY. ITEM O0Cpa30BaHEAM
cBORCTBEHHH OGMHOCTS T'eOHCTODHYEeCKOR mozmmam, fopMaiEoHHOX XapaxTepHc-
THKE, DONOXSHEA B (ODMAIMOHHHX DANAX YACTHHX CTPYKTYP E NPOCTPaHCTBeH-
HOI'O pasMemeHHsd,

HagonmeHEe JNAHHHX EOMIIEKCOB HAYAJNOCH NOCJEe 3aTyXaHEA TORTOHAYEc-
Kot AKTHBRHOCTE M JMHTENSHOIO NeHyIANMOHHOI'0 DEpHEONa, BO BpEMA ROTOPOIO
IpoHCXOIANO (QopMEDOBAHEe KOp BHBETDHBARWA. BOMbmas HX 9acTh NpEHAMIE-
XHT K TeppETeHHOR, JacT0 rpysoolaoModHON EpacHOmBeTHOR Moxaccosoft dop-
ManEe, OAA ROTOpofl XapaxTepHH IOKANHHEO® DAcNpPOCTPAHGHHS H DeSKAd dama-
aXbREAA NSMEHYHBOCTE.

B fopMamMOEEHX DANAX YACTHHX CTPYKTYP MONACCH DACHONAranTCA B OC-
HOBGHHE pa3pesa H BuNe OOCTONeHHO CMeHADTCA CymecTBOHHO RApOOHATHHME TH-
OE9HO DAATPOpMOHHHME Gopdarmamu. [ponecc HAROIASHHA 3THX oTAOXeHHR Xa-—
pAKTepH30BANCH NPAKTHYECKE NOAHOR aMarMaTWiHOCTER, & ero SaBepmeHNe
H@ CONDOBOXNANOOH CEAAYATOCTHED M OPOT'eHO30M. ITH EOMILISRCH MOXHO pac-
OMATDHEATH B KAYECTBe ODOreHHHX KATANAATHOpMeHHHX (mo H.II.Xepackosy,
1967) E OTHOCHTh K 4eXay Moxomoff smmpmpeftcroR maaTdopMi.

3a npeneaamm Emmceficroro kpaxa, [pucasssa B Baitkascrof TopHOi
o6zacTH MAaTHOPMEEHOTO OTPYRTYPOOGDASOBAHEA HE CHIO H TEKTOHOMATMATH -
YeCEas AETHBHOCTH COXDAHANACH NO BEPXHEro puped, a MecTaMd (® Jsarmec-
Ko-HepyneHCEO} SoHe) — BEPOATHO X0 KeMOpHA.

MrardopMeHHHE peXEM METDHDOBAX C Samana Ha BOCTOK, WT0 BANHO  H3
[OCAENOBATEABHOTO OMONOXSHES B HTOM HANpaBIeHEE OaSalbHHX KPAcHOIBET -
HHX TONE-OT BepXHero pEpes no BeEna. [locrenymuad TEKTOHO-MAIMATHYeCKAd
QRTHBHOCTH Ha IAOMAIN IAaTPOPMEHEHX CTDYRTYP DPESKC OTANYHA OO OBOGMY
xapagTepy or Boelt npemumecTEymmef.

TEOH CTPYETYD
pabelt-naneosoficroro aTana

AellTepoTeETOreHesa

liponecos nNefiTepoTeKTOTeHe38 HAYANNCE B CasHo-baflRaxsckoll CHOTEM®
IpEMeDHO ¢ CEepefEHH BepXHero pmpes, ONHXPOHHO C IEOCHHRINHANBHHM [pO-
meccoM B conmpemeabHo} KysHenro-TYBHHCEOE CHCTOMe,H &KTHBHO Da3BEBAINCD
B 0aRe0s08 K Me3030e. JOpMH NDOABIGHES 9TEX NPOUECCOB [ pPEEIETRATEHEO
CXOHEH BO BCeX STanax. BRTeNADTCA CAIANDCKHe, IepIEHOKNS H Me3030fickue
pereHepHPOBAHANE I'OOCHHRAMHANE, BHONHN® IéOCHHEANHANHHE npormbH, nedt-
TepOOpOreHEHe BUHANNHH, DASBATHE KOTOPHX CONPOBORNANO0H CTAHORIGHEEM
onenBiEYeCKEX MHTDYSHBHHX KOMIIEKCOB. Boeé OTDYXTypoOOpasoBaENe NpONC-
Xommao Ha §OHe OAOKOBHX NMepememeHmll HApeBHETO OEAANYATOrO OCHOBAHHESA,
TpaEunaMu GHOEOB CAYXAAN 30HH I'AYCHHHHX DAsSIOMOB, €Galle BCEIO JpPeBHEI'O
3a10%eHAS. [AaBHAR 0COGEHHOCTH TEKTOHMKE BCeX TpeX aTamoB JefiTepoTex-
ToreHesa - ONHOBPEMEHHO® COCYmMECTBOBAHN® DASINYHHX THIOB OTPYETYD,pas-
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BABABINXCS HA TeTOPOTGHHOM M B pasHOM OTeNeEN KOHCONMIMPOBAHHOM CEIXAI-
YaTOM OOHOBAHEN, YTO CEANETEJBCTBY®T ©0 OTCYTCTHEE B KAXNOM M3 9THX
8TanoR xaxofi-uEOO emEHOR CTPYRTypHEOM CHCTEMH, HANDEMED I'@OCHEHRIHHANb-
Hoft.

CrpyxTypH caxaEpcikoro srTramna. K pereme-
PHpOBAHHEM T'OOCHERINESNAM OTHOCATCA Yia-BErTEMoxes E [NEINEHCESS,8 TAKEe
pAN EX HOBHMX AHANOTOB, DASBETHX B OCHOBHOM B mpejeaax MoEroummm.Mx pae-
SBETHO SaBepNNAOCH AKTHBHHM ODOI'eHE30M H I'DAHETOC0DABOBAHHEM.

K BHONHEM I'eOCHHRINHANBHHM IpOTEGaM oTHecemH Capxoficro-XyScyryis-—
cxmlt, Jsaéxascrail ([lareHomomckuit) m TeoprEeBokER NPOIrmCH.OHE NpoCTpaH-
OTBEHEHO TATOTEDT K MATEDHHOKNM DeTeHepEDOBAHHHEM IeCCHHRANHANM ,0TAHYa-
#Ch OT HEX CONBIMM 3HEYEGEHNeM EKApDCOHATHHX ROMIIOHEHTOB, OTDAHNYGHHEM D&
CHpOCTpAHeHNEM BYAEAHETOB, IDOICTABAGHHEX NPEEMyMEOTBOHHO CYOas®palhHH-
ME XABAME KHCJOI'O COCTABE, OTCYTCTHHEM KM CXACHM DaSBETHOM SIHIeOOHH—
RARHAABHHX MOXAcC.

MoxonA ®S OTHOOETEALHO WHPOKOTO PAONPOCTPAHEHHER CANAHDOKEX I'e0=
CHHEANHAXBHHY KOMIIGRCOB H HEXHENANeO30#CKEX IDAHNTONNOB, MHOTHe  HO—
ONeNOBATOXE DACCMATDEBADT Bech Cepepo-MORTOXLCKEE CIOR EAK CARAHDCKER
(Jleprysos & Ap., I971 ® mp.). ONEERO HeME pAHee OHNE NOKASAHH  NDHHIE-
DEAMBHH® OTANYEA B CTPOGHHE H DASBETEE CAARHDOKEX CTPYETYD MOEKDATOH-
goft Kysmemmo-TyBEHCEO OHCTEMH H HANONGHHHX CANANDOKEX OTPYRTYp Cadmo-
Baftramscroft cmcTems (Aaryxos, 1973). llocaemums cpoficTBeHeH 4pe3BHYAfEO
pacuneHeHEH TeKTOEEYecKult peabed, olycaopmBumE GopMEDOBAHHS OTHEXBHHX
TeCCEHEAEBANHHNX A4ef HAM MoHoreocEExmmnanef ($mr.6).

HamGojee AKTHEHO T'@OCHHRIEHANGHHE pereHepalFH DaSBHBAIECE HA OA0-
KAX OCHOBAHEA, CAAC0 KOHCOMMTMDOBEHHHX B Ipolecce CafKaNECKOIO  IMIUIA
(OxERCRAsA, CEDIAHCKAA B INpYyIEe CTPYKTYpH). Calampckas pereHepamisa Owia
HEARTHBHONl, TAR EAK BIOTH /0 I'epPOMHCKONO 3TaNA ODPOCYNECTBOBANHE  SOHH
X800 KOHCONHIEpPOBAHHOE KOHTHHOHTANEHOR KODH.

K mefiTepoOpOTeHHHM OTHECOHH OCpDASOBATHA, BHNONHSNMES Kaa-XeMOKyD,
yvyxoxyn, HapuHCKYD, XycysEroakcxyo, Wmspcrme BoammeH, Dxao-HepyaeHo-
kmil ¥ TapaTo-CeNeHrEHCEEX NDOTHGH. Bce oHE (kpome HapuHCKOH#) sazoxmms
B HEEHeM KeMODHEH, T.6, MHOTO 03X IeOCEHEAMHAJBHHX CTPYKTYpP, H K cpe-
IHeMy KeMOpED [peKpaTHIE CBOE CYWeCTBOBAHEe. Bce 3TH BUATMHH, KpoMe
Hmapoxoff, HOCOABNOrO pasMepa ¥ B COBDEMEHHOM CTDYETYDHOM IEaHe OoxbmeR
YacTED NpeNCTABIADT rpadeHH. OHE BHNONHeHH OTHOCHTOABHO MAJOMONHEME KO-
MILIGKOSME KApOORATHO-TEpPDHIeHHHY, TEPDHTOHHHX, BYAKAHOTE@HHHX H TEppE-
reEHO-EYAXAHOT'@HHHX MoXace MomzocTsd or 0,5 mo 2,5 kM, mpudeM cpeIm
BYARAHETOB IpeoCianapnT cydappasbHHe KHACHHe M CPOIHEe DASHOCTH (Gmr.7) o
8 CpelE TePPETOEHHX KOMIOHEHTOB IpeodEalapT IpyCooduoMovine.BHyTpeHHES
IECHOKAIME BO BCeX STEX BOaiwHAaX Kpafife NpOCTHE — 9TO MNpEHMYmMeCTBOHHO
OpaxEpopMEHe CKASMKE H MOHOKNEHANN C NONOI'EMH yIZAME HAKNOHOE  CHOEB.
Jump B neHTpesbHOR dacTH Muspcroffi 30HH OTMeYabTCA JHHOHHHE NMCAOKALME;
K 9Tofl Xe SOHEe NpHypoYeEH HeCOJUBIEE TeXa IENepCasETOB B 8CCOIHAIEH
¢ KpeMHECTO-TEpPHI'eHHHME Toumam# (SoHeHmaRs, I972). B cpenHes— BepXHeM
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KeMOpER, BepoATHO, ofopMmyack HapHECKAA BOAIMHA, BHNOAHEHHAA o0pasoBa—
HEAME TeppETeHHO-ByAxasorenHol (noppmpwropolt) fopwaime MomEOCTED I,0-
1,5 kM (Axryxon, Jywmumas, I962 H Xp.).

TeRTOHO-MATMATEYECKAA SKTEBHOCTE OANAHDPCEOTO STala DASBETHA OpO-
SBEAACH TAKAS B (PODMEDOBAENE KPYIHHX CBONOBHX HOAEATER B IepEpepEYec-
KEX HacTAx CasBo-Baflraxsckof X Epaepoll cEcTeM. ITO BHDASHNOCE B 3al10-
XeHEE H DASBETEH BEENCKEX NpeAropENX nporméos (l[pméafiraiboxoro ¥ Kyms-
OKO~IIaTOMOROIC) , 8 TAKE® BHENDOHHNE IefTepOOpOTeHHHX meN04HO-YABTDAOO -
gonuux ( xmftoxmll, SEMNHCKER H ADyTEEe KOMILIOKCH) M IDAHETORIHHX nOpoxn
HOBHEEHHOR KEJAOYHOOTH ( BETHMEAHCKEE H IDYTHe KOMILN@KOH).

CTpyYyEKTYypH repnEECXOro aTamna. K perede-
DEDOBAHHEM T'epIEHCKEM IeOCHHEANHANAM, EMEHYEMHM B MOCHENHH® I'ONH MOHO-
T'eOCEHEANESAAME, OTHOGATCA XaHraft-Jlaypckasd, BopsmHoras H [pERepyAeHC-
kad. [IonoCHO CAISMPCKEM,OHH X8paKTepHSYDTCH CTPYRTYpEOR DasSoCmeHHOCTED
H He3SaBRCHMOCTHD pasprua (@mr.8).

MOHOTEOCHEEAMEANE DASBHBANHCH HA [LIOWAIE “36AeHOCIAHIEBHX" OPOrE-
GoB Cafikaimy, HONNTABNEX Iepel IePIEECEEM STANOM GIOK0BOe IpoCieHHe.Lo-
ZCTBO CTPYETYDHOrO DONOXSHES NpeNONpeReldeT CXONHHe YepTH HX CTPOGHHA
H pa3BETEA. T&K, BC@ MOHOT@OCHHEIHHANH BHIIOAH@HH NPEEMyMECTBEHHO Tep-
PET'eHHEEME O0Da30BAHEAME.,

Baxnoff JepTolf peresepHMpOBAHHNX I'DIMHCEKEX TeOCHERIEHANed ABIAETCA
[HOYTH MOAHOE OTCYTOTBHEE B HX CTDOSHHE NDOAYKTOE OCHOBHOTO H yIbTPaoCc—
HOBHOTO MarMaTEsMa. [[ponecc SaMHEAHEA I'eDIMHCRAX MOHOT@OCHERIMHANeHR Ipo-
vexal ACEHXDOHHO. 38 NpeleXaMl 30H I'eOCHHKIMHANLHHX pereHepamml paspE-
BamECh NpONECCH NefTepooporeHesa H CONDAXEHHOTO C HEM METOYHOIC X me-
ZOYHO~T'DAHETOMUHOTI'O MarwaTEsMa. Bomee WEDOKO ODOT'@HHOE CTPYRTYPoOOpaso-
BAHE® NPORCXOMEAO B OCpaMNeHHH I'epIMHCKEX I'eOCHEKIEHAazel, rue copum=-
poBammchk, B uacTHOCTH, lpemxsrsiicruit ¥ CeXOErEHCKER ByIKAaHNYECKHE OO-
foa.

Bce zefiTepooporeHHNE CTPYETYDH DeSKO HANOXEHH HAa KOHCONMIEDOBAE-
HO® OCHOBAHEe, B EX HODMEDOBAHMD NpPEIMECTBOBAN KDYNHHE KOHTHHEHTEhHHE
nepepus. OporenHHe OCDa3SOBAHEA NPENCTABAEHH MODCKEMA H KOHTHHEHTAIbHH-
ME MOoiaccaM®. [lepBHe HAKAILIMBANWCH OPEMMyMECTBEHHO B CpejHeNaxeo3ofc—
KOe BpeMd; B Be[XHenauxeosofiCEOe BpeMd HApANY C MODCKEME NONyYREE pac—
DpOCTpaHeHHEe B KOHTHHEHTANBHHe MOZAcCH. [AHHNE OTHOXEHHA OMATH B (pa-
XBHOpMHHe CEJIANKE; B NDEPASHOMHHX DOTECAX OTMEYaDTCA JHHeHHHe CRIANKH.
Haxoniemme OpOT'®HHHX OGpasoBamEl#l Ha DasSINYHHX yUACTKAX HAIMHANOCH H SHE-
KAHYRBAJIOCH B pAsHO® BpeMdA. [lepmoN pDasBHTEA RAXNOM 3 ODOT'@HHHX CTDYR-
TYp OHA KOPOTKEM. BaxHO# OLOCEHHOCTBD 9TEX CTPYRTYD SBAAETCA HX MHTDa-
mRA mo muomamE., OpOTeHHHe CTPYKTYPH OCHYHO pacnoaaranTcs BOJHIE olxac-
refi, SaTpOHYTHX TepIEHCKOf reoCHHRINHaIEHOR perenepammed, Ha GJIoxax
IpeBHero fyEmaMeHTa, KOTODHé XapAKTEPESOBANECE IeOAHTHRIMHAJNBLHHMA TEH-
MeHIMAME DA3BATEA B CaflkaibOROM STAaNe.

B npomecce IepIEHCKOrO NefiTepoTexToreHesa NPOMCXOIENO IaxbHelmee
HapaKEBaHEe ¥ KOHCOMHIAINA KOHTHHEHTANBHOR KOpH HA MecTe "3eJeHOCHEH -
HeBHX" IpOTEGOB Oafirammn - Kysawe#ickoro,MeHSEHCEOTO E HP.(cM.(Er.5).
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[locae repoEHCEROTO STANA NefiTEpOTERTOIeHe3a HEEOTODHe CTDYETYPH
Casmo-bafiraxncxoff cECTEMH COXDAHEJNE NOTEHIEAIBHYD NONBAXHOCTHE, M B TpE-
ace 37eCh 3apONIIECH TOKTOHO-MATMATHYECKHe NPOLECCH Mesosofickoro neft-
TEPOTeKTOreHeS8.

TxaBHHEe 9@pTH CTPYKTYPD Mes3o030ftc-
KOTro STalDa. 3a H3Ual0 NPONOCCOB MeSO30HCKOIO HeliTepoTeRTo-
TeHe3a HAaMM JCAOBHO NDEHEMASTCH pPyOex CPeNHer'C H BODXHEI'O TDHACA.

B BepxHeM TpEace B 30He MoHrono-UXOTCROT'0 EBE DABBEICH Rpy meuk
Koromeao-llusxmackeit Dpored, 3anosEsBmEicH IDAYBAKKOBON ¥ I'DAYBAKKO—CIE-
AET-IEA0aS0B0R fopMarmEaMm cymmapHOR MOmHOCTED N0 6,0 EM. [0 OTHOmEHED
K MATEDEECEOR T'eOCHHRANHAILHON CECTeME 3TOT HDOrEC ABIAETOA  BHEMHNM,
a 0O CTPYETYpHOR HOSKImE - moBHuM (CMEpHOB, AaTyxoR, I972). 3SadHxarme
nporEGa He CONpOBOXNANCCE (HOPMEDOBAHEEM 3IIHIT'®OCHHEINHANSHHX MoJace,
470 OBOHCTBEHHO AHANOTHUHHEM CAAAEDCKEM ¥ TepOWHCEEM DpormdaM. Omsaro,
B OTANYE® OT NOCASNHEX, OH ARAAETCH CYMECTBOHHO BYJIKAHOTGHHHM.

K THOy pereHepEpDOBAHHHX I'e0CEHKINHANBHHX NDOTHOOB OTHOCHTCH Boo-
TOYHO-3adafRaNECREl HEEHODPCKEM (MEmONAEWA NpOrEG, HCOHTABIME CRIANIS=
TOCTE: H SMNT'6OCHEHRMRHANBHHE OpOIeHes.

Bce ocTaibHHEe Me3030HCKEe CTPYKTYpPH pacCcMaTpEBAeMOE CHCTeMH OTHO-
carcd K NefiTepoopoTeHHENM. OHE NONPA3NEARNTCA HA MEXTODHHE BUANHHH , pBf-
TONOMOCHNE rpadeE-CHHRIEEAAN, ByAKAHOTGHEEHe H TeppHTeHHHe TpOoTH (AxTy-
XO0B H Jip., 1973). Mesosoitcrmfl neAirepooporeHes CONPOBOXIaicA CTaHOBAE-
HEeM pasHOOOpa3HHX I'pasEETONNOB. Ha KpaflHeM bre cECTeMHd, B lleHTpATLHO-
MosToXsCcEOi 30He, B BepXHeM MeAy (¥ NaJeOreHe) HAKAIMNBANACE  RPACHO-
OBeTHH® OMIOXeHEA muarThopMesHoro uexns (30EeEmafts ® ap., I97I).

BaxH0 DOMYEPKEYTH, 49TO Me3030#CKHe NelTepoOpOTeHHHE CTPYRTYPH
pasBEBANECE HO TONBKO CHHXDOHHO ¢ HANOXKEHHHMN IeOCHHRIMHANAMA, HO H IO-
CHe OTMEDAHHA NOCISNHEX; NpEYeM DOYTHE 3C€ OB B CTPYRTYDHO-ECTODHYOCKOM
ILIaHe HEKAK He CBASAHH ¢ 3aMHEAHEEM Me3030fCREX reoCHERAEHaNe#f. Pa3BE-
THe NedTepOOPOreEHHEX CTPYKTYP OCYWECTBIATIOCE Ha (oHe (OpMEpDOBAHEA Kpy-
OHHX JHEEe#HHX CBOZOBHX NONHATEE X OXMBAGHAA COTH DA3MAOMOB,3HAYATONLHAA
YacTh KOTODHX SAJOXKENACE B Oojee NPeBHEE I'eCJOIEY6CKHe STOXH.

Ina Me3030fckEX cTPYKTYp CasHo-bafiganncRO# CHCTeMH cBORCTBEHHA
MODHIMOBANLHAA 30HAIBHOCTH, HOLpo0HO ommcanHad JI.I.3oHeumaitEom ® XIp.
(I97I). OEa BHpaxseTcA B pacOpOCTPAHOHME MATMATEYECKEX Me3030ficKRX 00—
pasosaERt BOCTOYHEe CyOMepHIMOHATEHOE 3O0HH, NpEMEDHO Mpoxomdme# dYepes
osepo Hocorox ® mMenyemo# KOCOIONECKEM MOPOTOM; 3anafhee HTOR 30HH Me-
3080#CKREe OpOT®HEHE CTPYRTYDH aMarMaTwydH. Kak nokasaxa M.C,.HarmOmua
{I963), D0 Mepe IBHXeHHMA k TEXOMy OKeaHy NDOMOXOJET HApDACTAHHE  IIPH3-—
HAROE "T'GOCHERIEHAIGHOCTE" MODCKEX DpPOTRGOB, & OPOI'@HEHEe BYJMKAHOT€HHO-
0CaNoYHHe ROMIVIEECH CTAHOBATCA BCH CoNee MOMHHME,

HecuoTpa Ha peaRyD HaJOXEeHHOCTE Me3030HCHKEX CTPYKTYp Ha Bce Joxee
IpeBHEEe TeHepANTbHHe HX NMPOCTHDAHHS B [RNOM NOMYEHeHH CTDYKTYypaM OCHO-
BaHEA, T.€, EMEDT CYCHRDOTHYD ODHEHTHDOBKY. 3TO yRAa3nBaeT HA KOHCEpBa—
TH3M IBESSHEE H LIUTEIBHOE COXDAHSHEE &KTHEEOCTE KpPYNHeRIHMMM DA3IOMAME
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Meso3oficKkEe IeOCHHKINMHANHHHE pereHepSIME pA3BUNMCE HA IIOMAIM  CTPYKR-
TYp, X8pAXTepPHE30BABIMXCH KBaSHKDATCHHEM cocTosumed (lasmdypo-lmrixeHO -
ket § [erxEAcRAl I'eOCHHEANHANBHHO NpDOrECH Oafixemmn). C sTHX 00 SHmEi
OTAHOBETCA DOHATHOR NPHYDPOYEHHOOTE MeS0SOHCKHX I'DAEMTOB K 30HaM "COB-
MOREHHHX" I'@OCHHEIRHANBEHX ODOrECOB, KOO 9TH 30HH NO-CYWECTEY JARNE B
Me30806 OHAM BNOPBEH® OXBAYEHH AKTHBHHEM ODOT'@HE30M.

Ha mromamM ROHCOMHIEDOBAHHHX NOME30SORCKEX CTPYKRTYDP pASBHBAIOCH
NOBTOpDHO® OpPOTeHHOE CTPYRTYpPOOOp&30BAHFE, CONPOBORNABNESCHA CTAHOBIGHH-
eM MeXOYHHX H CYCHeNOYHHX TDAHNTORNOB. [OCKONBRY K Havaly MesSoS0d"KBa-
SERDATOHHHE" SOHH coxpaHwmachk B CasHo-Bafikarmscroft cEcTeme HOEANHHO
E XDk B BOOTOYHOR ee 9acTH, MacmTalH I'eOCHHKIEHAILHHX pereseparmt
ORaSaNECH Kpafiie OrpaHENvYeHHHME,

Odume 3aKOHOMEPHOOTH BBONDIEH
Cagro-baftRaxEcROR CHCTEMH

9poxmiEa Kopi CasHo-BafiRamscroit cECTeMH — INTEeXbREE Dponecc, BH-
pasEBNE#CA B DepMAHEHTHOM HADSNNBAHEN ROHTEHEHTAIBHOR KODH,B COOTBETC-
TEEE ¢ METpanuefl NeoCEHEIRHANBHOIO IpPONecca E CEAAAYATOCTE C BOCTOKA
H cepepa K samaly X NIY. B ODponecce SBOMDIME KOPH HEOOXONHMO DASIMYATH
JIBa OCHOBHHX aCHexTa: OOSHAAHE® H KOHCONEIAIMND, COOTBETCTEYDMEX B 06—
meM caydae NOODOTOHHOMY H ODOT@HHOMY STalaM pasSBETEA. [[oCROMBKY Casmo-
PaflkaNbCRASA CHCTOEMA ABAAETCH PINKPATOHHO#, B TeOCHHRINHAAHHOM STANE ee
PasEETHA NDONCXONENO, OYEBENHO, COSHNAERE HOBOR KOHTHHeHTANBHOX KODH,
paspacTaHEe® €e MONHOCTHE KAK 5& CYeT Hapammpanma " cHESY" (B OCHOBHOM
B S0HAX IeOaHTHRANHAZeR), Taxk X "oBepxy"” (B OCHOBHOM B “CKBOBHHX" I'eo-
CHERANHANHHHX HDOTHCAX) .

B pamrax CaflRaNbCROTO IEKIA BHOSEAHICA YeTHDPE $aSH TeKTOHO-MaIug-
THYOCROR SRTHBHOOTH, B TEYeHHE KOTODHX ODOHOXOHENA KOHCOMEIAIMES  KODH
B DASANYHHX CTDPYKTYDHHX 30HaX. /s HEX aKTEBHHM ODOTO@HESOM H I'DAHETO00-
pasoBaHEeM CONpDOBOXIANCA JHWE SAbCOHCKHR mmacTpodmss, HO TOXe He MOB~—
ceMecTHO. KOHCONEZAIEA KOpH B Npomecce OafiRANBCROrO IHMERA SaBepMEIACH
B TeX CTPYKTYDHHX SOHAX, KOTODHé NeDeXENE AKTHBHEA 3IBCOECKHEE OpOIeHes,
B ocTamBHHX CTDPYRTYypax OpOLECC KOHCOMENAIME KODH CHE OTODB&H BO BpeMe-
HE oT mpomecca e JOpMApDOBaHEA B GaliRaNbOROM IMKAe HE OPOMCXONEN B HTO-
I'é TeOCHHEANHANBEHX pereHeparEif B MOBTODHOTO I'DAHETOOCDASOBAHEA B DaM—
KaX CANaEpCEOTO, T'eépOEHCKOI'C E Me3030HCKOI0 sTAnoB XefiTepoTeKTOreHesa,
OpEdYeM IPOCTPAHCTBEEHO DASHOBOSPACTHHE DEIeHepAIME He COBMEmaNHCh. He—
PeIxo IeOCHHEANHANBHHO DereHEpAIHE CONPOBOXNANNCE DACTHAXGHEeM  CAOKROB
paHee cpopumpoBaEEOf KOHTEHeHTANbHOR ROpH. OGpasopaBumecs 30HH MOBHHX
OpOTEGOB SANONEANECH, B YQCTHOCTH, NPOIYRTAME TAYOMHHOTO  MaruaTH3Ma,
EHOI'EA OXOHHOIVO C OfMOAMTOBHME cepHaME. ONHAKO 9TH HOBOOOpDA3OBAHEHE'tRE-

aHEYeCKEe" MeXE BHOEE 3apacTalil KOHYRHEHTANLHOR ROpOZ B COBMECTHO CO
Beefl 3oHOR pereHepammE BOBAGKAXECH B AKTHEHHE OpOI'eHeS E I'paHETOOSpA —
30B8HNe. JTO YEKASHBAeT HA NPHHIEIHANEEOE CXONCTBO KAYeCTB  (yHIameHTa
noxn soelt SoHON, BOBNeYeHHOR B [ST@HEDAIED, HESABECHMO 0T $opM ee BHpa-
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zeHmd. [[09TOMy HeT OCHOBAHER HHTEpODeTHDOBATE BOHH DaCHpOCTpaHeHEA (a—
Hepo3oficKEX ManTHERNX mopox B CasHo-BafikaisCrOR CHCTeMe Kak ocTaTER
[DaNe00KeaHOB, MO0 3a Mpeje’JaME MOBHHX SOH E IO o0eé CTODOHH OT HOBOOO-
pasoBaHEHX TeOCHHRAMHANef 9acTO BENHO ONHOTENHO® ADORHEE NOLIOXBE.B re-
JOM NpOLeCC KOHCOMENAIEE KOpH CagHOo-DallkadbCKOR CHCTOMH CRA3SAXCA pac-
TAHYTHM BO BpEMeHE OT pEPes IO Me3080d, 9YTO ABAAETCH, DO-BEIEMOMY, Oll=
HO#t M2 NpEYHH GecHepONeRTEBEHX IECKYCCHE O KAROM-EHGO OZHOM  BOSpacTe
cxaardarocTE CagHO-DafixaxbcRof CHCTEMH B [OAOM HNE OTHeNBHHX 66 Kpyl-
HHX YacTeli. B 9TOM IAHe, OYEBENHO, HEOOXONMMO paSANYATE N0 MeHbHeR
Mepe [BA NOKASATENA: BPEMA BOSHEEHOBEHHS KOHTHHeRTANLHHX GEOKOB (T.6.
SapoXeHNs OpOTeHes3a) H BpeMA NOCc/eNHero IPaERTOO0PA30BAHEA, T.E. EOH-
CONMIANME KODH, IpEYeM. B pAlle CAy9aeBR HOT OCHOBAHMI I'OBODETE HEMEHHO
0 mocaelHeM TpDAHETOOCDASOBAHEH H NONHO# KORCOMHNAIME KODH, TAK KAk NI&-
rhopMeHEHOTO pexEMa Ha Coxsmeft wacTH CasHO-baliRaNBCEOR CHCTEMH HEe BOS-
HEEXO,

[pe TexTOHEYecKOM paffoHHpoBaHEM CaAHO-DallKaibOROR CHCTEMH MH CO%-
AW TeAeCOOCDASHHM ONPeHEJMTH I'JaBHyD CRIANYATOCTH, COSEABEYD TOT CTPY-
KTYpHHE KapKkac, KOTOPOMY HOAYEHAZOCE BCe NOCAeNyDHSe TEKTOHHIECKO® pa-
SBETHE. 2TO He OIHS, 8 YeTHpe BaxHefIEX 5MOXM CRIANYATOCTH CalKaNECEO-
r'o INKAS, EMOHOBABINECH EREME paHee pEpemnmamm (AXTyXoB E Xp., I973),9T0
B CBOT® HOBHX NAHHHX NpPENCTABAASTCHA HOTOYHHEM H MOXET OHTH SAMEHOHO Te-
puuEEOM “CaftkaiEOu", HO He B HSOXDOHHOM, 8 COCEDATEABHOM CMHCIOBOM ©O-
JNepEaHNH,

B paMEax sTancs NefTepOTeETOreHe30B NApDARNeNHHO ¢ I'eOCHHRINEANL -
HHME pereHepallAMHE pasSBHBANNCH KAYECTBEHHO HOBHE TEKTOHO-MATMATHYECKHS
NpONeCCH, YCAOXHEBIME ¥ OpeolpasoBaBiNe DAHee CO3IAHEYD KOHTEHEHTAIL -
HYD KOpY, KOTOpHe, MO-BENEMOMY, Hamdolee COOTBETCTEYDT HOHATED O TEeK-
TOHO-MATMATHYECKOR arTHRESaEH, CTPYRTYPHHM BHDAXeHNEM STHX NDONECOOB
ABEAACH MOBTODHHE OpOT€He3, OCHOBNGHH® H SANOXEHEe COTH I'MIyORHHHX K pe—
THOHAMBHHX DA3IOMOB, 8 TaKEe INHEeAMEHTOB, NeATepOODOTeHHHE  MarMaTH3M
TEyCHHHOTO NDORCXOXNEHHS, pETOreHes.

B CBASE ¢ ACHEXPOHRHOCTHED (OpMEpOBAHHA H KOHCONHIAIME KODH pasimd-
HHY 30H CasHo-bafKamboro#f cHCTeMH DPeICTABAAETCH HOOOXOMEMEM BHOOTE
Or'OBODKY B NoHATHe 00 arpemsm CeBepo-ASHATCKOTC KpATOHA, MO0 B TOYEHES
Boe#t mocaeapxefioRoff ECTOpHM NpDOHCXONENO He ofpacTaHEe, & paspacTaHHe MO-
HHOCTH €T'0 KOpH, XOTH B CaflRaiZsCKOM IEKA® HaOpapileHHe STOTO paspacra-
HES COOTBETCTBOBAAO HANPABAeHRK Oynyme#f axperme M, BepOATHO, IpeAOIpe—
HeMEI0 NOCAeNHND B MEXKDATOHHOM IDOCTDAHCTEE.
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Ao"oh m ']
B.B.Byanakos
PEIKOMETAIBHHE MATMATWYECKME ®OPMALMM
CAAHO-BARKAJECKOA CKIAIYATOHN CHCTEMH

QOpMEDOBAHNE DEeIKOMEeTANEHHX HHTPY3HBHHX MaIMaTHYECKHX dopmarmad
NPONCXONILIC HE NPOTAXEHEN BCell HOTODHH PAsBETEA CTPYKTYp Casmo-bafira -
ascroft crramgaroff cHcTeMH - B CaftRambcruit, canaEpoxuit, TepUHHCKHE H Mo—
sosofickmit srany. Hamdomee IMpOKO pasBHTH CaffRaNLCEHe OPOTOODOI'eHHHE pe—
IROMeTAALHHE TDAHETOHRNHHE QopMAallE, CTAHOBIGHEEM KOTODHX  CONDOBORIE—
XoCh SaMuxaENe OafiRambCcxoff I'eOCHHRIMEANbHOM CHCTeMH. Dolee orpaHW4YeHHO
pasEETH TPAHETOKNHWe H mexousHe fopuams, cHopMEpOBAHHHE B CANAEPCKYD,
TepIMHCKYD H MeS030fcKyo snox# NefirepoTerToreHesa.

[IporooporeHHHe
TpaHETOREHHEe (opuMalEm
GafirarECROTO STANA

PenxomMeTAIBHHE OPOTOOPOTeHHHEe TDAHMTOMIHHE fopMalme OalikalbCKOIo
sTana, pasMeNneHHHe B CafRANECKEX CTPYKRTypaX, OCHADYXMBADT NPOCTPAHCT—
BEHHYD CBASH C DOJNOKHTENbHHMH CTPYKTYyDaME, I'eOAHTHKIMHANLHHME DONHATHE-
AME, CPONHEEHME MACCHBAMHE M NIp,.,, a8 Takse CO CTPYKTYpaumE KpaeBoft cmcTe—
MH - nepEKpaTOREEME [IpEcasHoroff ¥ [pmCefikanscrolt 3oBo#. Bemymyn  pots
cpemE HEX HIpapT pEPeficKMe DeIKOMETSANOHOCHHE TIDAHATOHINHHE  (QOpMAIME.
Mesee WEpORC paSBHMTH paHHeJoKeMOpHiickHe (HMXHemporTepo3o#ickue) opMammm
(radan.I). [leppHe TATOTEDT B OCHOBHOM K CTPYETYD&M I'€OSETHRAEEAIBHOTO TH
na, BTOpHE DASBETH NDeHMYNECTBEHHO B HOpHASTaDUEX y9acTHAX CHOEDCROIORpR-
TOHA H 9aCTHYHO ABAAPTCA "BHOI'COCHEHRIHHANLHHME".

K nmoxemMCpE#CKEM DeIKOMeTAABHHM (OpMALEFAM MH OTHOCHM OpoTraHHEE
I'paHET-VIe KO DAHATOBYD, I'DAHONEOPHT-TDAHETOBYD H I'DARETOBYD Hepacdie-
HeHEne fopualEe, napareHeTHYECKYD CBAShL C KOTODHME OCHADYXEBANT  OOAA
pPEMKOMETAABHHX NerMaTHToB (fmr,I) E METACOMATHETOB.

eoxemd KOE peIROMeTalNOHOCHOK IpDaHETOBOH# H YIeHeHH
dopmarym (DR, ) OTHECEHH CHOTHTOBHO K JEHROKDATOBHE ABYCIDAAHHE I'DAHETH
Dro-3anaiHof OKpaMHH ANMAHCROIO mMETa (CYOTaECKER KOMILIeKC), §opMEpoBa-
HEeM KOTOpHX B BepxHeff TpeTH HEEXHErCc IpPOTEDO30f CONDPOBOXIANOCE 3aMHKA-
HEe CrerapAuecKEX rpadeHHHX CTPYKTYP ( "I'eOCHHRIEHAIBHHX TpPOT'OB").

T'paHETORIH $OpMAIME,COTAACHC NOCAeNHEM NaHHEEM B,A.Kynpaeuesa,l.B.
Euponermaa, P.H.Axmerosa (I973), npejcreeasmr codoft cloxEHe DoMmbarma-
EbHHE OCpa30BaHEA, BOSHEKIEE KARK B pesyjbTarTe NAIMHTeHHO-MeTacOMAaTHYE-
CEEX OpPONECCOB ( IHefiCOBMNHHe T'pPAHMTH B rHeflco-TparETH DepBoft dasu) ,Tar
E B pesyJbTaTé KpACTALIM3aIMA [epeMemeHHOI'0 MaIMATHYeCKOI0 pacmiasa
(MaccmBHHe rpanETH). Cpeld NocleiHMX BHIENeHH CPeNHe3epHECTHe, mopdu-
POBENEHe ¥ moppEpodiacTEYecKHEe CHOTHTOBHE TpaHHTH (Bropad fasa) ,caara-
DiEe EpyneE# MaccupB, OpmypodesHudl K TeMyAAHET-YCTH-XaHEHCKOMY Da3JIOMY,
H IByCIDIAHHE I'paHATH ( TpeThA (A33) , CJAATADMEe MeJKUe TeJa,lpOpHBADNEE
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Qur.I. CxemMa pasMemeHEA IIaBHERIMX AOKeMOpPHUCREX
ODOTeHHHX pelKOMeTAIIOHOCHHX MAarMaTHYecKEX QopMammit B CTPYRTypax
DEHOTO obpamnenms Cudmpcro# miarfopmu. Cocrasmmi E.H.Anryxos,B.B.Ey-
anaroB, A Jyunmres ¢ HCUONESOBaEWeM MaTepmanoB MMIP3, KIV, WIV,EILV,
YIY¥ u Ip. OpTaHusamE?.

Cundmpckas m:a'ninopua I- q:ya;:amau'r. 2 - qexo.u. -nepmpa'roasoe
omycranue. CagHo-Laitys 2 RTY
HOTO 2Tala pPasBATAd gaﬂ.ao-Baﬁxamcgﬂ cagTeMH: 4-6 - om:acm GanTuit-
crofi cradmnmsangy (4 - PeOCHHRIMBAIEHHE NPOTHCH, 5 - Te0aHTHHIMHAIB-
HHE MONHATHA, 6 — CPeIUHHHE MacCmeH); 7-8 - 00lacTe KapeIbCKOd cra-
Gwmsamms (7 - TeOSHTERIMHAIbHHE NOIHATHEA, 8 — CpPeIEHHHE MACCHEH) ;9-
I2 - o0nacTs SABCOHCKOM cTadmmmaamms (9 — redCHERIMHAIbHHe IPOTHCH,
I0 - reoCHHKIEHAALEHE TpPOTHE, I - TeOaHTHRIAHAJEHHE MONHATEA, 12 -
CDENMEREHE MACCHBH; @ — baprysuso-BarmMckmit, ¢ - Armmckmit); I3-I5 -
06NaCTH IpeHBHILCKOR cradmwmmsamus (I3 - IeoCHHKIMHANBLEHE TDPOTHOH, I4d-
TeOQRHKIMHATEEHE TDOTH, I5 - CpeIMHHHE MACCEBH):,

CTDYRTYpH xpaepoff cucTemy: I6 - NEpEKDATOHHAA IeOCHEIIMEANBHASL
30Ha; I7 - NMEpHEKDATOHHAA TEOAHETHNIMHSAbHAS 30HA; I8 - MEOreOCHHRIMHE-
JIBHAA 30HA; CTPYRTYpPH ODOT@HHOTO STama pasBdTHA: I9 - OCTATOYHHE TI'e-
OCHHEIMEANBHHE NPOTHOH; 20 — KpaeBoft Byaraswdecrmit moac; 2I - Kpae -
BHEe N MeXTOpHHe OPOTMCH H BOA[MHH; 22 - TMABHeHINe NE3LDHRTEBH:Rpae—
BHe MBH (& - orpaHMYIrBapIMe CHCEpCKAR KpATOH, § = OrpDAHMYABANIEE Di-
Geitckmit ROHTHHEHT); 25 — TAyCHHHNe X DETMOHAIBHHE DASAOMH, OTDaHEIHE-
BapmEe 0GAacTE Da3SHOBO3PACTHOR CTACHAM3aIME ¥ OTHEABHHX CTPYKTYD;<4-
RpynHefinge rafinosofick@e BOamgmeH. OpOreHHHE I'DAHMTOMIHHE DENKOMeTaN -
n0oHOCHHe opMamma: 25 - rpammrosad (PR,) HepacwieHemHasg (  BRIDYaeT
I'DaHET-IeAROTPAHATOBYD peIKOMeTALIOHOCHYD (opMaman) ; 26 — TDAaHOIEO —

par-rpaEnToBas (PR3) HepacwieneHHad (BRIUYEET IDaHMT-IAKOrDAHMTOEYD
DeIKOMe T/UIOHOCHYE Jopmamup) ; 27 - rpammToBad (PR,) HepacuIeHeHHAd

( BrIKMaeT I'paHAT-IedKOTpaHATOBYD pemcoue'rmonocm) 28 - rpaEET-EHl
xorparmrosad (PRs).

L [, E. =1, 0. [, (0, [=2], (<.
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CPOIHEeSeDHNCTHe CEOTETOBHE IDAHMTH. Kaxnad K3 yRA3aHHHX $a3 rpaERTORI~
HOT'O MAIMATNSMA CONDOBOXINANACH KEALHHMN SMLINTOBHIEHMN IDAHATAME B MER-
DORNRHOBHMN, MEKDORIHH-ATLOETOBHME N ANBOHT-COONYMOHOBHME NOIMATHTAMH.
IuTEeBAd CUENEANH3AIMA NeIMaTHTOB, OTANYHAA OT I'6OXEMEYECKOR CHelEaNd-
samEW paccMaTpEBaeMofl fopMAIIM CHOTETOBHX E IBYCADIAHHEX IPAHHTOB,HE 00—
SBOIAGT ONHOSHAYHO DEmETh BONPOOC O I'eHeTHYSCKOR CRASH HX C NAHHHME ID&-
HEETaME. [JOCRONBKY CBASH 3Ta ABIAETCA napareseTHdYeckoff, fopuamma Haspa-
Ha peIROMeTANbHOR yomomHo. Boamoxsa ¥ (OpMAIEOHHAA CAMOCTOATEABHOCTE M-
THOBEHX NEerMATETOB, ABAAKMXCS CBOeOCpASHHM BHpaxeHEeM opsarmum  ¢Top-

(PR, )lll:l orHOCHM cmumam'amxplcmmqee (

\I'lLi:IJ'

r™MaToONI~

EMexme, no namEuM J.5,Fesomoxxo (1973), adcomnrHult BospacT 1700-2I00
WIH.X0F, ['e0NOrEYecKHEe NAHHHG® CBENETEABCTEYDT O (ODMEDOBAHNE  HHYATC—
REX TDAHNTONIOB NO BHEJPeHEA NOCTCEAANYATHX AONOXMTOOODASHHX MACCHBOB
9y#OKO-KOLAPCKOTO KOMIAeKca, HO mocie GopMEpOBaHNS IraCCpOEIOB Kaxape-
KOPO ROMILIEKCA. XapakTepHa OpEYDOY6RHOCTE TPAHETOHNOB QOopMaIME K Epyn—
HHM TAYONHHEM DASIOMAaM, OTDAHNYHBAINMEM DagHenporeposofickEe Tporm. [lo
I,B.Bexosoxo (I1973), ROMIIeRC BRIDMAeT AN Maccksop (Hmiarckmit,Boxsme-
ropcruft ¥ mp.) muomamed mo I500 xuz, a Taxxe NocAORHHe TeAa C KpYTHME.
IEGO TONOTEME KOHTARTAME-B 3ABHCEMOCTHN OT XApAKTEepa SaleraHHd BMemaD-
MEX NOpOX. MACCHBH comepEaT GONBNOE KOANYECTBO OKHANETOB.B 3K30KOHTIK-
TOBOM Op@OJe KMACCHBOB DOJH I'DaHNTHOIO MaTOpEANa B COCTABE nocaoftHHX
EHTeKIER 110 Mepe yIaAeHHA OT HHTDYSHBOB COKpamaeTcd, NOCTENEHHO 3aMe—
HAACH COTNACHHME M OONYCOTMACHHME NerMATHTOBHME XKENAME.

HemGoNBNEM DACIpPOCTDAHEENeM cpelr mopoX (opMaIME NONL3YDTCHA Kpyn-
HO- ¥ TEr8HTO3eDHECTHEe CHOTHTOBHE H MyCKORETOBHE I'DAHHTH, PeX6 BCTDE-
YapTCA MEAKOSEDHHCTHe CHOTHTOBHE, HHOTNA rHeficOBMmHEHE pasHOCTH.[lepexon
MeXTy BCGMH DasHOCTAME NOCTeNeHHH. [loponooCpasyluEME MEHEDALaME IIOPON
ARnADTCA MERporamH (30-50%), ommrownas (20-30%), xBapu (25-35%) ,6mOTET
® MycxoBET N0 I0%. ARUeCCODHHe MEHepaNH: anaTHT, LEDKoH, cheH,moHalmT,
TYDMANEH, T'DABAT, OPTHT, TAHTAINT-KOXYMOET, Cepmiin, TOmas3.

PenxoMe TRABHYD MEHepaxmsaman gopmamms J.B.BeloHOXKO CBASHBAET
¢ Gonee MOSNHEM STANOM DASBHTHA [0 NOpomaM (QOpMAIME  MeTAcOMaTHYeCGKEX
nponeccos ( MEXKDOKNMHN3AINE B 3aTeM AMbCHTHSAIME) , KOTODHM OCA38H& CBO~
EM $opMEpDOBEHEEM NECTpAA CepHA NOpoXN, OTBeYAKNHX COCTAaBy CHOHHTOB, me-
JOYHHX TDAHHETOR, SABOETETOB, & TaKEe NepeXONHHX pasHocTeff Mexny - HEMH
i JeBROKDATOBHME I'papETame IiaBHof ¢asH. B oTiEqEe OT MarmaTadeCKEx
pasHocTefl DOPOX, XApaKTepHSYMIEXCH BHIEDEAEHHM COCTABOM C MeIHM passpo-
COM OCHOBHHX N@TDOTeHHHX NapaMeTpoB, A HOPOJN MeTacoMaTE4ecKoff cepHE
XapaKTepeH KpallHe HeONHODOXHHHA cCOoCTaB B BHCOKEE NECIEDCHE pacrpenese-
HEA KOMIOHEHTOB.

XapaKTepHHME I'eOXEMHYECKEME OCOCEHHOCTSAMH KAK MATMATHEYECKEX,TAK H
MeTAacOMaTHYECREX nopolX opMalMe SBAADTCA NOBHMEHEHE CONEpDEAHMS B HEX
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EMOOMS, TaHTaka, PeIKMX 3eMeib, HTTPEA M IMPKOHHA., I'eOXEMUYECKMe OCO-
GeHHOCTH MOPOJ MeTacoMaTHIecKoll cepmy ABIANTCA XapaKTepHHME VLA MeJIou-
HO-TDaHUTOHAHOIO (QOPMALMOHHOTO THOA HOPOL, 2 He JedKOTPaRHT-AJACKATO -
BOrO THENA, KOTODOMY OTBEYAKT IO COCTABy HOPOIH MarMaTH4ecKoi cepun
HPYATCKOTO KOMILIeKca. I[[09TOMy [paBOMEpHO C Hamel TOYKA 3pEHHs  H HHOE
TOJKOBSHEE METacOMaTH4eCcKOTO BTama MX Opeo0pa3OBaHEA, BOBMOEHO  dofee
OTOpBAHHOT'O BO BPEMEHH OT (OpMHDOBAHEA NOPOJ MarMaTHYeCKOl cepum X CBF
38HHOTO C OoJee NOBNHEM BHeIpeHWeM NOPOX MeJOYHOIDAaHMTOBOIO COCTABA,
MacCHBH KOTODHX M3BECTHH B Npeliellax paccMaTpmBaeMoi TeppuTopmm, bims-
KEME [0 TADY MAHEDAJA3aIMM K MeTacoMaTH4ecKH MSMeHeHHHM NOpOIaM ABJA-
pTCs TaKkke S0HH IpPEPa3JOMHHX MeJOYHHX MeTacOMaTETOB, BHIEJNAeMHe B HOC—
JielHee BpeMA DANOM HccienoBaTenefl mo sananHoOl ORpaMHe AJIAHCKOrO WMHETA,
a TaKEe B 30HAX IVIYOHMHHHX pas3/oMoB B 3amamHoM u CeBepHom [IpEGalikambe H
IDyTEX MecTax.

K _nosgHesoxeMOpmickoil HepaculeHeHHO# I'paHMTOBOH dopmaman (E&al
OTHECEHH Ham# TDaHETOHIH, NOJESyDiEecd MAPOKAM DacmpoCTDAHEHWeM B IIpe-—
Ienax 3aanrapcrkoro, CaErmmneHcroro, Mamxascroro, IIpHapryHCKOrO  I'eoaH—
THRIAHATLHEX HONHATHE, B mpelenax nepErpaToHEOR cmcremu (IpmcamHbe ,im-
Ho-Emmceiicrumit roper) , Bapry3mHO-BATEMCKOTO CpeIHMHHOTO Maccumea, B Me-
Hblleffi crenessm - Bajikamsckoro, Xamapmedaucroro  Uyicxoro-ToHomcko-He —
YepPCKOT'0 PEOSHTHRIMHANBHHX NONHEATEA ® IIpoTepocasHCRoro,OrmHCKoTO, Wkb-
9HPCKOT0 ¥ NPYTUX TEOCHHKIMHANBHHX NPOTHGOB, I'lle OHM, KAK NPABAIO, He-
CyT HE3HAUHTEJBHYD DeIKOMeTAaNbHYD MEHepalmsamup. XapaKTepHa THCROpIAH—
tHad fopMa OJAYTOHOB, BHAUMTENbHAR MX NAppepeHIEPOBAHHOCTE E Ipeodiaia-—
Dmas MacCEBHAA TEKCTypa cAarabmuxX Oopol, 9TO OTAMYaeT HX OT Oolee paH-—
HEX NeIMATAT-TPAHETOBHX dopMammii, fopMuMpoBaHNe KOTODHX  XapaKkTepusyeT
HEUANLHYD CTAIED OPOTeHHOT'O 9Tama X NPOHCXOMET OJHOBPEBMEHHO C IEepHO/IOM
CEAaIK000pA30BAENA ¥ HAYAJOM HEHBEDCHE I'eOCHHRIHHANLHOTO pexmma.lLIyToHH
IasHOf (opMaLME ABIANTCH OTYETAEBO NOCTCKIANIATHMA, TpEMEHHHMH. $O0pME-—
pOBEHHE HX CBA3AHO C OOWel MEBepcHel IeOCHHWIMHANBHOI'O DOXEMA H DasBA-
TEEM KPYIHHEX Da3pHBHHX HapymeHuli, ABIACUEYIA NONBONANMME KaHAJAMA LA
X BHEIpPeHHA.

MaccEBH 3a8HIapCKOTO T'€CARTHRIMHANBHOIO MNONHATHA, BRIUIAEMHE HaMH
B Jasayw Jopmarmn (YmpEMOmHCREHE, [ypaxTeHcrui, HoraTuHCKER, AAXTHHCKHA,
TaTapckuit) OpeACTABIADT COOO# KpyNHHEe NECKOpIAHTHHE OaTOIATONQLOCHHE
rexa mwromamed oT I00 mo IS0 ¥M“, cIOXeRHHe IpEEMymMEecTBEHHO MeJo4HOo3e-
MEJbLHEMA TpaHETaME. XapakTepHEa JOBOABHO H30METpHYHAA, HOCKOABKO BHTA-
EyTed B CyCIHpOTHOM HampaBleHEM fopMa Ted, oUpeneiseMas IIDEYpOYeHHOC—
THD K yYacTKaM NepecevYeHHA KPYIHHX 30H paslOMOB CyOMepHOHOHANLHOIO H
CyOIMpOTHOTO HanpaBieHm#t. HauCoJbmee 9HCAO MACCHBOB TAT'OTE6T K BOCTOU-
Homy TaTapckoMy MBY H ONEpADMAM er0 pasjaoMaM, OTpaHEYMBENIEM C DTa Ho-
nepedHoe Emammvckoe nompaTme (E.U,Joarmsos, 1964; E.H.[ocTesrHEKOB,
1969). Ilo odweMy maHHas QopMamMA 30echk B 3HaUMTEABHO# cTemeHH COOTBET-
CTByeT TE&TapCKO-aAXTHHCKOMY Komilexcy (mo meesmo C,I.[lerposma,B.(Q,Bora-
xa, B.M.K1apoBcroro), WIE RaAaMEHCKOMy Kommuexcy (mo M.B.Hemysmomy) =
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npencTasifeT codofi momparmalbHER KOMIUIeRC IMOpON T'DAHETOMIHOI'O COCTAB&
H CONpOBOXNADIMX EX XAWIBHHX 06pasoBaHMi, CDeIE KOTODHX Benyumas poys
OpEHALIeXUT NerMaTHETaM,.

J3y4eHreM BemeCTBEHHOTO COCTABa MAacCHBOB NaHHOHE (opmarwmu B mocie-
IHee BpeMs 3aHMManmch M.B. Boxodyes  mp. (I967), C.I.Nerpor z C.A.Pe-
metrona (I1967), U.J.Komos (I1965), M.C.Typrue (I97I) # mp. CornacEo mXx
JAHHHM TVISBHYD HHTPY3HBHYD fanmp GOJNBIMHCTBA MACCHBOB cAaranT CHOTHTO-
BHE B GHOTHT-aMiECONOBHE IpaHETH. [HOpHTH, KBapleBHEe NHODHTH ,TDaHOIHMO-
pATH, &IaMeJETH, HHOI'NA MeJOYHHE CHEHHTH, HODIMADKHUTH COCTaRIADT Kpae-—
BHE (JaIMM MacCHBOB E SBAADTCHA B CONBNHHCTBE CAydYaeB THOPANHHME 00paso-
BaHKAMM. [DaHATHHE pDA3HOCTH OpeICTABJNEHH, IJaBHHM 06pasoM, MacCHBHHMK
IOpOZaMl CpeNHeKPHCTALANYecKol, KPYNHOKPHCTANAXIECKOd Wi nopfupoBHEN -
HOff CTDYKTypH. I'HeficoBHe (amam oTMeYanTCA JMIE BOMH3E KOHTAKTOB C BMe-
mapmEME Topofam#. Cpenumlki MUHepaNbHH# COCTAB TPAHMTOR: KBApH 22-38% ,
ranmesuft monesoff mmar - I16-45%, miarmornas - 8-42%, GmOTHT, poropas
oOMaBka - 6-14%, BTOpWYHHE - MYCKOBAT, XJODHT, SHENOT 10 5%, akmeccop-
HHE MEHepalH - 00 2%. JleiKOKpaTOBHe H JIBYCJIDIAHHE I'PAHATH 00pasykT He-
PeIKO C8MOCTOATeNbHHE WTOKO0IpA3HHEe WA XMN000pasHHe Tela HeGOMBIIX
pa3sMepoB (COTHE MeTpOB — NepBEHe KENOMEeTDH) , pasMemeHHHe B mpeleiax G6o-
Jiee KpYIHHX MAcCHBOB, CJOEEHHHX GHOTHTOBHME X aMinGoA-CHOTHTOBHME I'pa-
AETamu, Takde TeJa OoTMEYaDTCA B Opelnerax UmpEMOMHCKOrO,  TaTapcKoro X
IpyTEX MacCHBOB. XapaKTepHHM OTIMYHEM XUMHM3Ma KX ABIAETCA MOBHIEHHOE
colepkaHne KpemHe3eMa ¥ menodeft. T.H.KopuesuM, B.M,Janexxo,A.B,Bo3HHEM
(IS74) oT™# DOpPOIMH BHIEAADTCA B Ocofyb Ipynny Tpeli3eHMSHPOBAHHHX TpaHH-—
TOB, COIepEAmAX (/IOODHT, TYpMAlHH, IMHHENH, TONa8 K MOJNHCIEHNT.HWIbHAaA
cepma HX OpEJCTABNAEHa alMTaMM, NeIMATHTAaMd (B TOM QUCIe pelxoMeTamb —
BHME) , KBapU-IOJEBOMITATOBHME ¥ KBApIEBHME ERIAMA C 30J0TOM,MOJUCTEHOM,
meeJuTOM, KacCHTEpHTOM,

BEiv3xuME dYepTamy CTpPOEHHEA, COCTaBa M XAMU3Ma OCAalanT MACCHBH ,pa-—
3MemeHHHE B Opelelax NPyTEX I'e0aHTHARIAHAJBHNX HoNHATAR Caano-Dajikaisc-
Koft cmcTeMH, & TaARRe NepHKpATOHHOR KpaeBol cmcreMu (B [lpucadsee B K-
Ho-EHmcelickoM ropcTe), I'le OHE BRIDYADTCA GONBNEHCTBOM McCHenoBaTenedt
B cocTaR HExHeKAHCKOr0 M CagHCKOT'O KOMIIEKCOB.

CnoxHOe CTpoeHMe (opMan®é, DecTpHi Hadop ClAaraniMX ee MACCHBH IO-
poll ¥ EX NMETPOXEMWYECKHe M TIeOXMMUYeCKHe Dasimuia NOSBCAADT Hpemona -
raTh B JajbHeilmeM BOBMOEHOCTE ee Goiee IPOCHOT'O (OPMAIMOHHOTO pacule—
HeHEd, [[0 CBOMM MNEeTPOXMMUUECKHAM M TI'eOXHMUYECKHNM OCOCeHHOCTAM Hamboiee
ONMU3RY K pelKOMEeTaJbHHM NETMATHTAaM ONMCAHHHE BHUE JeRKOKpATOBHE K IBY-—
CHOIAHNE TDaHATH, BHIEJNAEIHE HEKOTODHME HMCCHeNOBATENAME HapAny c rpeii-
BeHISAPOBAHHHME TPaHUTaMM, OOCoTralleHHEME $TOpOM, B OCOCyD TpPYONY peIKO—
METaJIEHO CHemMaJA3APOBAHHHY TDAHATOB. I'eHeTWYecKad CBA3E C HAME peIKO-
MeTaJbHHX IeTMaTRTOB 60JMee OYeBHIHA.

CTaHOBJIeHME MAcCHBOB CAdHCKOTO KoMiierca [[pucaAHBA IO IAHHHEM HC-
clenopanmit nocaemuEx aer (I.H.AGpamoBmy ¥ Ip., 1974) muoroyasmo.B mep-
ByD Qasy BHIEAADTCA IPSHATOMIH NOBHNEHHOX OCHOBHOCTH (IMOPHTH, KBapOe-—
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BHE IMODHTH, I'DAHOMMOPHTH). Ko Bropoft fase oTHeCEeHH HODMalhHHE OHOTH=-
TOBHE TD&HATH U MyCKOBAT-CHOTHTOBHE IDAHMTEH, WMPOKO IpeJCTAaBlIeHHHE B
YpukckOM, TaremHcKoM, JaanapMAHCKOM, OKMHCKOM M IpYTHX MacCHBaX. BBUXY
OT'DAHEYEHHOI'O pacIpOCTpaHeHud MOPOXN HepBO# (asH M NpeMMylleCTBEHHOTO pa-
3BUTAA B KDAEeBHX 30HAX MaccupoB (opMauys, MH CHIOHHH pacCcMaTpUBaTh HX
B Ka4ecTBe TMODHIHHX KpaeBHX (ammii MacCHBOB JNaHHON Gopmalmu,.

lleTpoXMMEYeCKEE OCOCEHHOCTH T'DAHHETOB BTODO# (asH yCTOAYHBO BHIED-
ESHH Ha GOABMOHA miaomams ¥ onpelesdANT NPAHANIEXHOCTE X K IOpoIgaM Iepe—
CHIEHHHM TJIMHOBEMOM M KPEeMHEKHUCJOTOR X yMepeHHO GOraTHM mMeJodaMu c
npeolnafaHneM Kalus B MX cocTaBe., XapaKTepHH NOBHIEHHHE 0 OTHOMEHHD K
RIAPROEEM COIEpXaHud DyOHIud, JHTAA, NEe3Ad W CBHHDA.

Cpemu axUeCCOPHHX MMHEDaJOB I'DAHMTOB BTODO# da3H IOMMMO  OCHYHHX
anaTMTa, LMPKOHZ, MATHETATa H HENOCTOAHHO BCTpEYalMEXCHA OPTHTa H HIb—
MEHHTa, O0TMevawTcA I'paHaT, TypMaamd, (UOOOpHT, KOJXYMOHT.

Tagum o6pasoM, XaparTepHHME OCOCeHHOCTAMM CTpPOeHHEA fopMalm# B Ie—
JIOM ABJIAETCA CJHAOEHOE CTpPOeHHe BXOIAUWMX B e COCTaB HMHTPYSHBOB, TpemHH-
HHif NOcTCRIaNYaTH XapakTep COJBIEHCTBA MAGCCHBOB, MACCHBHHE CTDYKTYp-
HHi OGJHK cJarabiiiX HX IOpON, OpPeMMyMeCTBeHHO I'DaSHMTOBHI COCTaB IOpPOX
(6HoTETOBHE ¥ JefiKOKDPATOBHE I'DAHATH HODMAJBHOR MENOYHOCTHE) , CYLNEeCTBEH-
Had pONE NMerMATHTOBHX, B TOM 4YHCIe H DEIKOMETaJBHHX NEeIMATETOBHX  XWI
B COCTaBeé SK30KOHTAKTOBHX OpPE0JOB HHTPYSHBOB.

XapaxTepHHMA YepTaMF XEUMU3MA IPEHATOB ABJADTCA NOBHIEHHHE IO cpa-
BHEHMD CO CpeXHMMM THISME TDAHHTOBHX mopol P.llejE conepRanmsd KpeMHERHE-
CTOTH ¥ WjeJodelf, & Taxkxke NOBHIEHHOE COJEpXaHMe B HEX DEIKUX 3JeMEeHTOB.
XapaxrepHoif 4epTolfl MeTAWIOTeHHE QOpMALMHE ABIAETCA NOBCEMECTHO  IpOAB-
JeHBaA NapareHeTHYeCKasa CBA3h ¢ Hell pasHOOOpa3SHHX THENOB MEIMATHATOBHX
o6pasopaHmit, Kak OeSpyIHHX, CHDIAHHX, TAKk ¥ MEKDOKIMH=-2/B0HTOBHX,HECY-
LAX KOMIMIEKCHYK pEeIKOMeTaNbHYD 8KIeCCODPHYD MHHEpalr3ammb.

Hosmuenoremopmiickas ( BepXHepwbeickad) IpaHAT-JdefixorpanaToBad §o
Marug (PR_;) O0BeIMEAST MHOT'OYMCAOHHHE, ODEEMYNECTBEHHO Malue MTOKO0G-
pasHHe TeJla JeEKOKpaTOBHX, MYCKOBATOBHX W IBYC/HRIAHHX I'PEGHATOB  MOBH—
meHHOY WeJOYHOCTE M KACJAOTHOCTH, pacOpoCTpaHEHHHEe MpedAMymecTBeHHO B
npeniesiaX CTPYKTYP IeCaHTHRIAHAABHOIO THOA pasBuTEA Casro-Baiikaibcrol
CKAAMYaTOll CHCTEeMH. DB CcoCTAB IaHHONE QopMalPl BXONAT TAaKXE HEKOTOpHEe
MaloTIyOHHHHE TEnaduccalJbHHEe TeJa JeifKOrpaHuTOB M IpaBET-opfEpPOB, Xa-
parTepE3yDnEecH HeCOJbUEMM pasMepaMi M IpUypOYeHHOCTED K MO3IHEOPOIeH-
HHM pa3pHBHHM HapywlenusaM (cM.§ur.I).Cona BRADYEHEH HOME TDAHHTOHIHHE OG-
pas0BaHEs IVIYMAXMHCKOT'O H COUDEHCKOI'0 XOoMILIeRcOB Emmceficroro Kpsaxa,Cm-
POCHHCKOT'O KOMIIexca BocTouHoro CafHa, & Takke MHOI'OYHCAEHHHEe MalHeTe-
18 HefKOKRpaTOBMX rpaHETOBR CaHI'mIeHCKOro MaixaHcroro, XamapraGaHCKOIO X
[lpuapryEcKOre TeOaHETHRIMHANLHHX OOJHATHHA, CXONHHE C HHMK IO COCTAEy H
CTPOEHMD T'DAHMTOHINH GApPIYSHHCKOTO X KOHKYIepO-MAMAKAHCKOTO KOMILIEKCOB
BaprysmHo-BATAMCKOIO CpPEIMHHOI'O MacCHBAa.

B mpemenax 3aaHrapcKOr0 IeOaHTHRIMHANLHOI'O HOIHATHAA  EHHCeH#CKOro
KpsaEa TpaHATH NAHHOTO THENA OH'W BOepBHe BHIeNeHH A.B.JecrafroM mom Ha-
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3BaHEeM COrpeHckoro xommiexca, 3areM C.ll.lleTpomuM u C.A.Pemerosoit( 1967
nox Ha3paHmeM IV[NMXAHCKOI'O KOMILUIEKCE CYOBYJIKAHMYECKAX I'DAHMTOB.

MacceBs masHoi#t fopmammu TAroTenT 31eck K IlpuenncefdckoMy cyomepu-
JMOHAJBHOMY WBY H ONepAlNUM er0 pas/oMaM, MMeDT CJal0 JILIMHeHHYD Wk
GAE3KYD K mToxoodpasHo#t opmy m caomerH no C.T.llerposy # C.A.PemeToBoR
(I967) ne#KOKDATOBHME ¥ GHOTATOBHMH TDAHMTAMM ¥ IDaHET-IOpPPpAMA IAIa-
OECCATBHOI'0 OCNAHEA, OHE HMEDT De3KO COKyMHMe ROHTAKTH C BMemaommaMy  uX
OTNOXEHHAMA TelicRoff, CYXONHTCKOR M TYHIYCEKCKOR cepui, HepemKO C 30Ha-
ME 38KSJKE BIOJb KOHTAKTOB. [JIA BCEX MACCHBOB XapaXTepHO OTCYTCTBES
OpA3HAKOB ACCHAMIMIAIMA BMEMAaDmEX HOpOMN, ¥JbTPAKUC/HA COCTAB X MOBHIEH -
Hafg EX TJRHOSEMHECTOCTE H MEeJAO4YHOCTH OpA OpeolaalaHwd KammeBoff cocTaB-
Agome#t, a TARXe HESROE CONEpXAHEe IOJIeBONNATOBOA M3BecTH. B cocTabe xu-
JBHHX TeJ, CONPOBOXNADMAX MacCHBH (fopMaiyM, HEpeirO NpPeNCTABAGHH CYO-
ByARAHEYECKEE MOPONH - KBapuepHe nopdups, ambCuTofWps, rpaHaT-NOpdupH,
a TakEe AMMUTH, NEerMaTETH, MYCKOBHTOBHE TDAHWTH W KBapIeBHe EWIH.B pa-
ne MacchBoB (Jemnaxcrmit, CorpeHCREft) CymecTBEHHYD DOJB KrpapnT  Ierma-
TOMMHHE SJACKHTOBHE TDAHATH, JaCTO H3MeHEHHHe MpOIecCaMn aBTOMeTacoMa—
T03a H rpefiseRdsammM. B cocTaBe SKNECCODHHX MHHEDANOB TAKEe KAK B A
ONMHCAHAHX paHee IBYCJDIAHHX Je#ROKDATOBHX I'DAHETOB, ACCOLMEADYIOMIAX c
MaccHBaME TpaHETOBOR gopMammm, xaparTepHH @umoopaT, TOmas, $epriocoHAT,
MOXECGHEHHT, MEeJAT HApALy C BHCOKAMA CONEDRAHMAME WIBMEHHWTa, ILMPKOHA,
anatara. BIA30CTH meTporpapAyecKAX, NMeTPOXMMEYECKHX M MEHEpalIoro-reo -
XPMEY6CERX 0COCEHHOCTS /26X N APYTEX IPAENTOB CBEASTONEOTEY6T O BOSM OXHOY G-
300TE BpeMeHHm HX (OPMEDOBAHHA ¥ BOSMORHOCTM OTHECEHMA K OIHON (opmard.
K nmamuo# fopMammy MH OTHOCEM § TpaHHTH DBeloropckoro maccusa Exmceficko-
ro Kpaxa, pacmoloxeHHOTO B mpefeinax Keso-Enmce#ickoro ropcra  ( Hamcko#
TAHOH) KpaeBo# mepEKpaTOHHOE CHCTEMH. beJoropcruit MacCub DacloONOXEH B
meHTpambHOR dacTe KaHckod TVIHOH, B OacceifiHe p.lymmxm, ciaoxeH Iopolami
TDaHETHOTO COCTABA GIM3NOBEPXHOCTHOX (amie - IpaRAT-TopdUpamu, alUMTO-
BEOHHMA TPAHATAME, JMIADATONONOCHHME NOPONAME MOBHNEHHOH MEeN0YHOCTH -
H XapaKTepm3yeTCA NMPOKAM Da3BMTHEM MPONECCOB IpefiseHM3aipy ¥ arbCATH-
3amaa. C MeTacoMaTHYeCKM HM3MeHeHHHMM Da3HOCTAME NAaHHHX I'DaHUTOB CBA3a-
Ha penKoMeTalbHASA AKLECCOpHAs MEHepalw3almdA,

JlefiTepoopoTreHHHe DPEIKOMETANBHHE
dopmamMa caladpCcKOT0, T'epPIMHCKOTQ
H Me3030HCKOr'0 3TamoB

JIansHe dopmammu NpelcTaBleHH MOpOJaMd DaSIAYHHX N0 HeTporpadmiec-
KOMy COCTaBy H TeOXEMEYECKOR clenUaim3allid I'DaHMTOMOHHX ¥ WEJOYHHX HH-
TpPY3MBHHX KOMIUIEKCOB. Pasimuma meTporpafuiecKoro Hadopa HOpon, clraran-
EX BTH KOMIUIEKCH, HX IeTPOXEMAYeCKNX ¥ I'eOXMMUYECKAX OCOOeHHOCTEll mo-
SBOJIUIM BHIEJETH CpeIE HEX TPAHETOBYD, aJACKATOEYD, MEJ0YHOT'DAHHTOBYD
® OpyT'He T'pasdToMIEHe fopuamuy # pAn HedenmHcomepxaumx dopmaimit, OmE-
CaHEe KOTOPHX B DaMEaX pacCMaTpUBAEMHX BO3PACTHHX 3TamoB OyleT MOpHBe-
IeHO HEXe,
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XaparTepHo#t 9epTof CTPYKTypHOI'O MOJOREHHWA BCEX BHIENEHHHX Hopma-—
maft gBAAeTCA UPHYPOYEHHOCTE K 30HAM pASTOMOB pasHO# HPOTAXEHHOCTHE, OI-
paEWYMBADNEX DASIHYHHe THNH CaltkambckEx cTpyxTyp JyHnamenrTa, ® Coxee
MEeIKEM pasiomad. Coemapmra INe#TepoOpOTeHHOTO MarMeTH3Ma BHpaxeHa B pa—
SMemeHHZ erc Sa NpejejaMi CHEXDOHHHX I'eOCHEKINHANBHHX (opuanmit,Bo BMe-
mNanmEX CTPYRTYpPAX paMHi, HeSaBECHMO OT HX BO3pacTa, & HHOTEA H B SHAYA-
TENEHOM yIOANEeHMM OT OINHOBO3DACTHHX TeOCHHRIMHaleR (Mesosofickme Gopua-
IHE) .

JlefiTepoOpOreHHHE DeIKOMETAaNbHHE (QopManad CaladpCKOr0 H I'éPIMHCKO—
r0 sTanoB JOpMEDOBAHEA pa3MemeHH Ha Bceff miomanw pasBHTHA OCafiRaibCKEX
CTPYKTYp paccMaTpaBaeMoif criamdaToff o0JacTH. ApeajH %€ pacOpOCTpaHEeHHA
Me3030HCREX peIrOMeTalbHHX (opMar@it OrpaHNYHBALTCA JHIb TeppHTOpHEe#
ee BOCTOYHO# ORpAMEH K NPAYDOYEHH K Hamdokiee yIaleHHHM OT Kpad  [mIaT—
fopMy BHyTpEHHEM ee dYacTaAM. OHM SRIADTCA 3aNaNHHM PIAHIOM MONHHX apea-
JIOB Me3030fiCKOr'0 MarMaTHsMa, pasBATOTO K DIy K BOCTOKY, B Ipenedax Mo-
HTOMME B TeOCHHKIMHANBHHX odhacTelf, npmrierapmmx K THEXOORKeaHCKOMY mode—
pexsD,

PegxxoMeTalbHHE TpPDAEHERTOHRNEHGe ¢dopmMma-
OEE CaXaHEpPCHKOTro H TIepUEHCEOIO 95 TAamnonos
fopuMEpoBaHHSL. Tak %0 KAK H OOHCAHHHe BHEE NDOTOOPOr'eHHHS
fopmampe dafixaabcKoro sTana, NaEHHe (opMamEM NDOCTPAHCTBEHHO TATOTEDT
K CTDYKTypaM I'6OSHTEKIMHANBHOTO THIA pDa3BHTHEA. OHE OTAMIADTCA HOBHmMEH-
HO KHCJOTHOCTLD H MEJOYHOCTEN M HOBHIMEHHHM CONEpEAHHMEM DeIKEX SJeMeH-
TOB OT CHHXPOHHHX (fopMmamuii, 3apepmaplEX pPa3BATHE DereHepEPOBAHHHX I'€0-
CHHRAEHAJER COOTBETCTEyHMEI0 BO3pacTa, PACHOJNOXCHHHX Ha IuomamE CasHo-
Baftraxecroft crIamuaTo# odiIacTH,

dta dopMamEM OpelNCTABNeHH HepaculeHsHHOR calampckoff rpaHET-TpaHO—
cueHETOBO# dopmammedt, odvenmmnammelt HOMCHHCKHE, BATHMRAHCKAR  "BHEIeo-
CHHRIMHANBHHA" ¥ OpyTHe KOMILIeKCH EHEce#croro Kpama, BocrouHoro Cadma,
Baitkanecroit ropHoif 0o6MACTE M repOMHCKOR — I'DAHET-I'DAHOCHEHETOBOR  He-
pacunenenHoR fopMmarEH. [MocleNHAA BRINYAET IO Bceil BEPOATHOCTH I'DAHHT-
aIACKATOEYD H MEeJOYHOTPAHETOBYD dopMamyd (CDTXOILCREE, GpeHLCKAR ,OTHHE-
rormft kommaexcH Bocrousmoff Tysw, Camrmiesa @ BocrouHoro Casea), @ BO3-
MOXHO (opMaman §TOp-JAHTEEBHX IPAHHTOB (Taldl.2).

Canampc HepacuyJeHeHHAA TDAHAT-IpaHocHeHHTOoBad o AMEEeT
caoxHuit monmpammaNbHHR COCTaB E NpelcTaBleHa cepHelt mopox, BrIrdapmel
TPSHOCHEHHTH, CHEHHTH, WEJOYHHE TDAHMTH, WMENOYHHe CHEHHTH. MHTDY3SHBH
IaHHO#t opMamEm pacnpocTpaHeHH OO Bce#t muomemm CasHo-Baitrarscro#ft crua-
muaToft cHCTeMH - Ha TeppaTopEM Bafikamscroff ropsoit odnacTm 3anamEoro
[pudatiranes, 3anansoro 3adaftranss, Enuceiickoro Kpama m Bocrousoro Cas-
ga (dar.2).

Cpem TpAHATOENOB 38aHIAPCKOr0 IECAHTHRIMEANBHOIC NOMHATER  EHm-
ceilcroro Kpaxa, o0pasypmExX MeJKHe NTOROOCpDAasHHE Telda,lpEYypOYeHHHe K pa-
3J0MaM, KOTOpHEe OIpAHNYEBADT rpadeHoo0paSHHe OPOTeHHHe CTPYRTYDH BeHI-
HAXHENANeo30#CKOI0 BO3pACTA H TATOTEDT K KDYIHHM DETHOHANBHHM  TEKTO-
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KoppeaauMoHHAA CXeMa HEXHENANe0S0MCKEX (CaZaEpCKEX) H I'epIMHCKEX IefiTepOOpOTeHHHX
PeImROMeTAANOHOCHHX HMHETDYSHBHHX KROMIAORCOB Cagro-Dafiranbcrofi CENATYATON CHCTEMH

Tad6anxna 2

CrpyrTypa Casso-bairanbcroff cxaamdaTof cHCTEMH

TPYKIyDH H6PRKPATO
30H Kp&ae CHCTEMH

HOBHHX HOPOX

Bospacr PopManEOHEHE THI +
FeOCHHRIMEANBHHe | (e0AHTHRKIMHANHEHE CpeIEHHHE Fe0CEHRIH- I'e O2HTHETH-
I DOTECGH DONBATEA MaCcCHEBH HANBE
Tpasmrronait AmaHaHCKHE - - - -
( HepacuneHeHHH])
v PO IHEHR- AndgcEETOBHE Ismmascrui( 2 dasa)| CoTxoxsormER SasHHECKHl - -
BepY UK lleTOUHEX T'DAENTOB,NeN0Y~ (CHHHHDCKER, CaHTHAeHCKHHE - - CeBepERHCKAL
naxeosof HHX N HeDeAWHOBHX OHe-  |BOTOT'ONBCKEN
HETOB
I'paHET-rpaHocueENTOBHM Oramrermt Oremrcralt, - - Orexrcrmit
( HepacuneHeHHHit) ¥ e s c R
T'paEw?-rparoCcHeERTOBHM Capxo#crni, HofGmmoxmi BarmurancEmi - Byryasumacxmit
( HepacuxeHeHHNH) By Iy I MEHC KR
Besg- lleT09EEX T'PAHATOB ,MEAOSUHEX - CpenHeTarTapcrmi, BureuraHcEEft |TaxepaEcxmi -
HEEEmE} ¥ HeDeJMHOBHX CHEHHTOB Yponxckuit( 3axpe-
EeMOpuit GeTHu}) , BETHM-
RaHCcRul
lleouHEX yABTPAOC~ - Kmitormit - - SaMEECKER
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dur.2. Cxema pasmemeHAd IIaBHeRIMX HUEHeNaNeo30HCHUX
(canaupckux) peIKOMEeTA/UIOHOCHHX MarmaTwdeckux dopmaimit B CTPYRTypax
DEHOTO OGpamneHEa Cmompcrod mnardgopmd. CocraBwm E.A.Anryxos g AU Iy-
YMIEAR ¢ HCHOJMR30BaHMeM Martepuanos JMIPI, KIV, MOV, BIV, Y9IV m mpyrmx

OpT'aHy 3alm

CTDYRTYpH JNOCAJaMpCKOTO 3Tama Gopumpopapus: CHGEpCKas maatgopma:
I - fyHmameHT, 2 - 9Yexol, 3 - NEPEKPATOHHOE omyckaHue, CagHo-Baiiralb-
CKasg B KpaeBaf CHCTeMH: 4-9 — CTPYKTYDPH, KOHCOJNEIUEDOBAHHHE B MPOIECCE
GaliKamsCKOTO IEEAa (4 — FeOCHHKIMEAJBEHE NDOTHOH, 5 ~ Ie0aHTUKIMHAIb—
HHE DONHATHEA, 6 - CpeIUMHHHE MACCHBH, 7 — NEePHRpPATOHHAA I'€OCHHKIAHAIL-
Had B0HA, 8 - NepEKPATOHHAA I'eCAHTHRMHANLHAA 30HA, § - MHOI'€OCHHRIE-
HanbHad 30HA) ; I0-II - CTPYKTYpH Gafikaimp, BOBIEKABIHMECA B NACCHBHHIA
smmbafiRaNbCcKU OporeHe3 M IpaHETo0OpasopaHue: (10 - reoCHHRIMHAIBHHE
nporadu, II - CpelNEHHHE MacCHEH).

CTDYRTYDH calampcROro sTama fopMrpoBaHwaA: I2 - pereHepEpOBaHHHE
TeOCHHKIMHAJEHHE NpPOTECH, I3 — BHEMHWE TeOCHHRIMHAIBHHE MPOIHUOH.

I4 - rnapeefim@e IM3LOHKTEBH. KpaeBHe MBH: a — orpaEmdnBapmue Co-
OEpcKyD mIaThopMy, 6 — OTpaHMYABammAe pmpeficKuil KOHTHHEHT; B - DETHO-
HaNBHHE pa3JOMH, paslelalmue OTHeJbHHE CTPYKTYpH, IS5 — rRaliHO3OlicKEe
BIaTEHH.

PexxomerainonocHHe fopmarnmu: 16 - IpaHET-TPAaHOCHEHMTOBaA Hepac-
YleHeHHas (BRJDYAET pelKOMeTas MOHOCHHEe aJACKATOBYD U MeJ0YHO-T'DaHATO-
ByD (opMarmu) ; I7 - WEJOYHHX I'DAHNTOB, WMENAO0YHHY ¥ HefeJUHOBHX CHEHU—
T0B; I8 - WEJOYHHX yJIBTPROCHOBHHX IODOL.




HAYeCKEM [BaM, ORaBMIAOMEM NOIHATHE, NpecldlafabnT yILTDARECAHE  Jelkro-
EpATOBHE ¥ CHOTHTOBHEe I'DAHMTH H AJACKETH ¢ NOBHNEHHHM CONEpXAHHEM Kpe-
MHe3eMa E mexodeff. HeGompmme no BeawdmHe (NepEHe NECATEE  KHJIOMETDOB)
HMHTPYSEBH T'DAHMT-TPEHOCHEHETOBOTO H CHEHETOBOI'O COCTABA DA3BHTH IpeH-
MyULleCTBEHHO B ceBepHO# 9acTH 3aaHIapCKOre NONHATEA, B GaccefliHax pex
Hofidu, Yapu, AnmMvanarasa., OHH HadaaW MSy49aThCA IHOb B caMoe  HOCAENHEs
BpeMA B CBASH ¢ I'eOJOI'0-CHEMOUHHMA H TeMaTHYeCHKHEME HCCA8NOBAHEAME ,IIDO=
BefenHEEME 37echk A.Jl Hoxxmuum (I968) # Ip., B pesyibTaTe KOTODHX — GRIE
OTHeCeHH K HOMOHHCKOMY, THDAIMHCRKOMy EJH BODOT'ODCKOMY KOMILIERCaM ¥ 00%
eIMUHEHH 3aTeM B IPAHNT-TPAHOCHEHHTOEYD dopmammo (Kopuem, JlameHEO E Xp.,
1974) . Bce HccaemoBaTeJd OTMeYabT NTOKOOOPASHYD @OpMy CONBNEHCTBE HH-
TPYSHBHHX Tel, CBASH C DASpHBHHME HADYWNEHHAMM, CEKyIHe KOHTSKTH C BMe-
MaDmEME ODOpOLaME, MOBHMEHHYD WMeJOYHOCTE: HOpOXN ¥ MOCTENEeHHHE  NepeXolH
OT IpeoCiafaiiEX B COCTABE Ted YALTPAKHCIHX CHOTATOBHX E I6ZKORDATOBHX
TPAHUTOB K CHEHHTSM H MeJOYHHM CHeHHTAaM 9Yepes I'DaHOCHEHHTOEHEe DASHOCTH.
XaparTepHO NMPOKROe DASBATHEE NPONECCOB aMbCHMTHSAUME M rpeliseHESaA IpE-
CYTCTEHE aMA30HHTOBHX pasHOCTefl M 0GOr&emMeEE0CTS MXDENKOSeMeNBEHHMH Hpel-
RoOMeTalbHHME aaeMeHTamE (A.[J.HoxrmeE, I972). CpelE axIecCODHHX MHHepa—
JIOB NpelCTaBIeHH pelxo3eMelbHHe MEHODANH M MEHepain ¢ropa m dopa.

Onmcangaa A.J.HoxrmHeM (I972) accommanma mMeNOYEHX B HeeJMHOBHX
CHEHMTOB YBOJXCEOIO (3axpefeTHOI0) KOMIUIEKCE CHEHHT-IEN0YHOCHEHEETOBOM
dopMamem OJE3Ka 00 HAGOPY HOpPOX K WMeJO49HO-CHeHHTORHM ¥ HeQeIHH~-CHeHH -
TOBEM OCpa30B&HEAM CPENHeTATAPCKOI'0 MacCHEBA H OTHeCeHa HaME K fopMamem
meJOYHHX ¥ HefeJMHOBHX CHEHHTOB.

T'paHETORIH CYIYABMHHCKOT'O xounxexcal. paccMaTpEBSeMHE B COCTAaBe
rpasocHeHETOROR fopMamEE, YCNOBEO CAIAMPCHKOIO BO3pACTa, pasMemeEH  Ha
maomamz [IpEcadHCROR NepEKpaTOHHOR IeOAETEEAMHANLHOR 30HH ¥ IpHIeIalumx
yacTax CasHo-Baftramecrofl criamuaTolf o6auzcTH, COrNacHO NaHHEM A.I,Bopo-
HEnosa (I1972) OHE NpenCTARNEHH JSARORDATOBHMH NODIMDORETHHME  MEJKO- H
CpefHe 36 pHACTHMA I'DAEOCHEHHATAME C BHCOKAM CONEpESHEEM KpeMHe3eMa H me-
Jodeft mpE NMpeoCnaNeHAME HAMNA H NOBHMEHEHOM NPOTHB RAADKA COZepXaHAN
peIXMX SIeMEeHTOB.

B cocraBe mosmHEx a3 HETPYSHBOB CyIyABMEHCKOI'O KOMILIEKCA, pasMe-
MeHHHX BO BEHYTDEHHHX 4acTAX BocTouHoro Cagna (OrmHCEKE! I'eOCHHRIEHANE -
HHit OpOrES), B ODOCIeXHEee BpeMs BHABNGHH ¥ DASHOBMNHOCTH, GAMSKHe Ipa-
BETaM fopmarmEm @TOp-IRTHEBHX rpannon(O.R.Koxenmon E Ip. .I975). Omx
caarapr MeaxmEe (c mromamep Buxonos xo 0,5 ) NTOROOCpASHHE Tela H
JafikH MeJKOSepHECTHX Jef#iROXpATOBHX I'DAHETOB, GAMSKEX NO COCTaBy I'pDaHE-
TaM Golee paHEMX (Pas HOpDMEDOBEHES KOMILIOKCA X XAPAKTEPHSYDTCH NOBHMOH-
HHME CONepEAHEAME (Topa, 0I0BA H JIp. PONKHX SJEMEHTOB.

EimsrEe rpasETeaM OyIYALMEHOKOI'O KOMILIGKCE newpomueone E Teo-
XEMEYOCKHe OCOCGHHOOTE CBOMCTBEHHH E I'DAHETOHIAM BHTHEMRAHCKOI'O KOMILIe-
KC& I OTOXNECTBAASMHM C HAMM COJBNEECTBOM HcchenoBaTeleffi  I'DaHATOHIAM

1 Mmenres MAEEHEe B NONBSY OTHECEHHS KOMINeRCA K T'epIEHCKOMY STamy.
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[puCaiiraned. A BceX XapakTepHH: NPEYDPOY6HHOCTE K S0HaAM IVIyOHHHHX pa-
3JIOMOB ¥ ONEpALNEM MX Da3pHBHHM HapymeHHAM; OJMSKMR aCCcOJDTHHA BO3pacT;
NOBHN@HHEAA KUCAOTHOCTH H MEJOYHOCTE HpHE HA3KOM comepxaHmd Ca0 ¥ Mg0 #
CyMMapHOTO XeJieé3a; & TaKE® AaHANOTW4HHA XapaxkTep CBA3AHHHX C JaHEHMH I'pe-
HETAMM METACOMATHIECKEX NpONecCOB (AaNbCHTHSAIME, MEKDORIEHESAIHEH,Tpeft-
3eEE3ammH) . l'eoXuMudecKad CHelEaIH3amud aAdcKETOB JaBaHcko#t m [IpEMOpc-
RO 30H IIyCHHHHX pDA3JOMOB HECKOMBKO [.3um4Ha (naHEwe CodadeEro B.H. ®
Ip., 1974). [epBuM CBOACTBEHHH BHCOKEe comepxanma dropa(mo 0,55%,cpen—
gee 0,4I%) & OTYETIMBO BHDAXGHHAA CNEIMAIESAIAA Ha Nb,Ta,Sn,TR, CDel-
HHe CONepEAHMA KOTOPHX OpEeBHMADT KASDKOBHEe LAd rpasutoB B I1,5-3 pasa ;
BTOpDHE COIEepxaT B COCTaBe IeTyuEX kak drop, Tak ¥ Gop (0,0034-0,0039%)
I XapaKTepH3yDTCHA NOBHNOHHHEMA ROHIEHTDAIMAME W,Sn,Bi, C IpaHETORIaME
[pudafikanba aCCOUEMPYDT MEeTacOMoTHYeCKHAe IOJAEBONMATOBHE B KBAPOIOIEBO—
MIATOBHE TeJa ¢ pefROMeTanbHO# MEHepali@3armel, & TAREE TONA3-MyCKOBHT-
KBapueBHe rpeitzesH. I'eHeTwdeckas CBASH NAHHHX 00pasoBaHEl ¢ RAKAMA-IECO
KOHEDETHHMA MABrMATHYECKHMH NOpDONAaMHA HNOCTOBePHO He ycTaHaBAHBAaeTCH.Bos-
HMKHOBEHME JNaHHHX 00pasoBaHHR CBASAHO, NO-BHNAMOMY, C BOosSueficTBEeM DIy-
OHHHHX, BO3BMOXHO MaHTHRHHX (VIDEINOB Ha cyscTpaT JDGOI0 cOoCTaBa.llemounuM
MeTacoMATHTAaM CBOACTBEHHH HECKOJNBKO MOBHEEHHHE IO OTHONEHHED K KIapKO—
BHM COIepXaHMA Ta,Nb,Be,TR,Zn,Mo,Pb.

Apeaad pacOoDpoCTpaHeHHSA TepunmeEcEKoOId#
HepacdleHeHHO#X TpaEET-TPDAHOCHOHHTO -
Bof#f ¢opmMalumy OXBATHBADT elle (olee SHAYHTENLHHE ILIOWaIH
Caano-Faliraascro#f crIamuaTol cHCTeMH, DO CPABHEHHD ¢ calampcKo#t ,m Hec-
KOMBKO CMENeHH OTHOCHTEeNHbHO Hee K DIY X BOCTOKY, OXBATHBAA  CTPYKRTYPH
Bocrounoro CasHa, TyBH, Xamapnadana, 3amagHoro @ BocTodHOTO 3adafiRanbs
(fmr.3) .

dopMaima BRIDYAET pa3JMdYHHe OO BeiwdmHe ® fopMe MHTpY3HBHHe Texa,
BXONAmMMe B COCTA&B COTXOJBCKOT'0, CPEHBCROI'O ¥ OTHHTCKOTO KOMILIEKCOB.
TpaHUTOMIHEE OCpa30BaHUA COTXOJBCKOI'O H ODEHBCROIC RKOMIJIEKCOB IpenoTa-
BIeHH Je#KOKDATOBHMH T'DAHATAME NOBHNEHHOH MEJOYHOCTHE C HIpeosalaHEeM
RaJEA 0O OTHOMEHAD K HATDED E BHCOKEM COJepEAHAEM KpeMHeSeMa(loo ITaHHHEM
M.M.llesxmana, I1962; A.C.[aBumeEK0 E Xp., I974) & MOTYT GHTE OTHECEHH
K alacKaToBO# pemxoMeraseHOR fopmammm, I'paHATORNEHE 0OCpasOBaHMA OTHET-
CKOTO KOMILIeKca, pacnpocTpaHeHEne B [Ipmcasnke ® IIpoTepocasHEe, COIMACcHO
nanaeM U, 1. KoGeasmworo, A.l. Jomaea, K0.E.lm6posa, ®.B.Boaxomakosa, A.H.
Cynoera, J,H.Mopo3oBa ¥ MHOTEX IpyI'HX, OTIEYaDTCS GOJBIMM pa3HOOGpAaSH-
eM (OEOTETOBHe H OHOTHT-MYCKOBETOBHE MARDOKJINHOBHE T'DAEETH M I'paEOCHe-
EETH, AJACKATH, CyONeJOdYHHe Ne#KOKpATOBHe I'DAHETH, WMeNOYHHE  I'DAHETH,
Hefe/MHOBHE H WEJOYHHE CHEHMTH) ¥, NO-BHEIEMOMY, BRIDYADT OCpasOBaHEe
KAE 8JACRATOBOZ, TaK H meJXodYHOrpaHuToBOft dopuamé. XapaRTepHHME 4epTa—
ME EX XEMESMA ABIADTCA NOBHNEHHHEe I'MMHOSEMHCTOCTH, KHCAQOTHOCTE K meJo—
9HOCTE (IpE OpeoCASNAHME HATpHA B AALCHTESEDOBAHHHX DASHOOTAX) K HeC-
KOJEKO MOBHIHHHE COTepESHHA DelKO3EMEeJBHHX 3JeMeHTOB. llelo4HOIpAHETO-
BHE, MEJOYHOCHEHHNTOBHE H HeeJMH-CHEHETOBHEe OCDASOBAHNA BHIGNOHH HaMK
B caMOCTOATeARHYD fopMalmD MeJOYHHX IpPAHHTOB, MENOYHHX H  HedeImHOBHX
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dmr.3. Cxema pasMemeHEs TIAaBHERIEX CpenHe-BepXEENANeo-
30ficKEX ( PepIMHCKMX) DEIKOMETALIOHOCHHX MarMaTHYeCREX dopmarmmit B
CTOYRTYpaX DEEOTO oCpaMienus CEOEpcKo# mianpopmu. CocraBRim E.H.AnTy-
x0B # A,J Jyummgras ¢ HCOOAE30BAHEEM MaTepHAIOB ¥MTP9, KIV, WI¥, BEIY,
YTIY ¥ ApyTEX OpraENsanmit

croro srama do opaHEd: Cmompcrad murardopma:
I - fyanamesT, 2 - dexox;, 3 - HEPEKPATOHHOE ONyCRAHHE. Caggo-bafirams-
CKAA H KpAeBHE CHECTeMH: 4-9 — CTPYKTYDH CafiRamul,  KOHCOXMIEDOBAHHHE
B mpomecce GailkalbCKROTO IMRIA (4 - TeoCHHRIMHATBHHE DPOIECH, 5 - I'eo-
AHTHRIMHEANbHEE NONHATHEA, 6 - CPeJEHHHE MacCHBH, 7 — IEDEKDATOHHAA T'e-
OCEZERIMHAABHAA 30HA, B - NEPMKpATOHHEAA TeOAHTHRAHHATLHAA 30HA,S —MEO-
TeOCHHRIEHATLHAA 30HA); I0-II - CTPYKTypH Oafixemuny, nepepadoTaEEHe B
npomecce CamaEpcKoro Texrorenesa (I0 - IeOCHERIEEATHHHS OporEbH, II -
CpeIMEHHE MacCHBH); I2 - CTPYRTypH CaliRaman, BOBIGKABIEECH B ARTHBHHTR
canampokmit (smmaarbopuenHnfl) meffrepooporeHes; I3-I4 — CTPYKTYPH Oatt—
Kaumy, BOBNGR4BIEECH N0 I'éDIMHCKOTO 2Tama B NACCHBHHA OpDOT'eHes H rpa-
HETOOOpasopaHEe (I3 - TeOCHHRIMHANBHHE NPOTHOH, I4 - CDEIHMHEHE MACcCH-
BH) .

CrpyETypH TepiEECKOre srams Popmupopafmd: IS - IeoCHERIMEANBHHS
IporEGH, 16 — OpOreHHHe CTPYRTYpH, I7 - RailHOSOMCKEe BUATEEH, 18 -
rIapHefilme NNSEOEKTEBH: EpAeBHe NBH (a - OrpaHRYHBANMEE nopapeficky®D
CHOEpCKYD maampopdy, O - orpaHEdEBanEe pEpedCKEE KOHTHHEHT) , B — pe-
THOHANBEHE DASJIOMH, OTDAHEYMBADIEE OTHEIbHHE CTPYKTYDH.

PenromeranzonocHye dopuanmu: I9 — rpaEmToBas |, HEpaCLICHeHHAR
( BxupdaeT peNIEOMETALIOHOCHYD aIACKATOEYD); 20 - amdcrurosad; 2I - me-
ZIOYHHX TDAHATOB, MEJOYHHX X HefeNHHOBHX CHEHATOB; 22 — EDaHHT-TPaEO -
CHeHHTOBAA HepacwieHeHHAd (b MDYaeT DEIKOMETENNOHOCHHE MeJO9HO-TPaE:-
TOEYY, MEN0IHO-CHEHHTOBYD, HeDeNMH-CHOHETOBYD $opMarmm) .



CHEHHTOB, ONMCAHEE KOTOpO#f MpUBOMETCH HMXe [pH ONMECAHUH HedeJmHCOLep-
xamrx opmemalt (cM.dur.3).

K_repumsckof rpaEmropolt HepacwiexenHol dopuampu ( Brumdammeft per-
KOMETANbHYD aIACKETOBYD) OTHECEHH NpEeHMymMEeCcTBEHHO NTUCKODNAHTHHE, Tpe-
UEHHHE , COXHO ImphepeHIMpOBAHHHE HHTDYSHBH 3adaiikalbd, pacnpocTpaHeH-
HHe Ha TeppaTOoprE XamapnaGaHCKOT'Q, [pMapIyHCKOTO I'eOaHTAKIMHAJBHHX MO-
IHATER ¥ CONDSKEHHHX C HAMM TeOCHHKIMHATBHHX NpOTrWéoB, & TaKxe 9acTHY-
HO Ha TeppETOpEH bapry3mHO-BATHMCKOT'C CpPENUHHOI'O MaccHBa (cM.(ar,.3).
Hozmuee $a3H MAOTHX H3 HEX IpEJOTABIEHH NefKORDATOBEMU H CYOUEJ0YHHME
rpagaTaME. Bo3pacT HTPYSHBOB (fopMalmi¥ BapbApyeT OT CPeIHEro L0 Bepx-—
HeT'0 NaZs030d.

o cROAM TeOXMMHYECKAM H MeTDOXEMUYE6CKEM OCOCEHHOCTAM  HHTDYSHBH
nansof dopMalmm OTMYADTCA OT ONHOBOSDACTHHX I'60CHHRIMEANBHHX I'DAHHT-
I'PaHONMODETOBHX JOpMaIfl pereHepMPOBAHHHX I'@PIMHCKAX IDOTHCOB ( KHPHEHC-
R ¥ Op. KOMILIEKCH) OoJee BHCOKHME CONEDXAHAAMA KpeMHe3eMa X mejodefl
B pAna JATOJMIBHHX peIKAX SJeMeHTOB. PasMeleHWe TDAHMTOHNOB ROHTDONA-
pyeTca KPYOHHME DeTHOHANBHHME DASJOMAMH, DACCeKAKUME KAK  COGCTBEHHO
I'eOCHHIIMEAABHEYD 30HY (HaypcKmi#t mpormg), Tak ¥ ee pamy. [IpoleccH ailb-—
CHTHSaIME, MAKDOKIMHM3ALMM ¥ TpefiseRM3amdn WUHPOKO DABBATH B CBA3H
¢ TpaHETOMAAMM TaHHOH (fopMaimy 9acTO B TEX yJacTKAX TDaHATOUIHHX Tel,
Ie ¢ HEME ACCOIMEpYDT NerMaTHTOBHe moas (Oacceis p,Bwimpa # Ip.).

eIKOMeTalbHue HedeJmHCOnE e lejodHHe fopMma canampcKo

BTANOB MATMATHYECKO! THBHOCTH XAapaKTepESylTCA HesHa-
YETeJbHHM DAQSBATHEM 0 CPABHEHEN C I'DAHETOMIHEME, HO pasHOOCDaSHHM da-
oAaMBHEM oGJmKOM. CopMalmOHHOe pacuJeHeHHe HedeJHHCONEpEANMX KOMIIEK-
coB npopeneHo np# ydacTmE E.I, OcoREEa Ha OCHOBe NpefcTaBJEHH! O fopma-
IMOHHOM paculieHeHEH meaodnnx nopox JI.C.Bopomsa u fAp. (I970),y4aTHBaD-
OEX KaK T'eH6THYECKOe POICTBO MEeJOYHHX M aCCOLMUDPYDIMX C HUMW H3BECTKO-
BO-IEN0YHHX HOpPOJN, TaK ¥ I'eOXHMIYecKyD CIeUBPHKY WEeNOYHHX NOpon E  HX
TeHesHc.

WHTpy3EBH HejeJuHCONEpEAUMX (QopMamm o0pasykT MalHe IO pasMepam
Tena, WmTOK0oGpa3Ho#, peme HafikoodpasHof (OpMH B XapaxTepUSyDTCH NPOCT-
paHCTBEHHOA M T'eHeTHYeCKO! CBA3RD ¢ TI'DAHMTOMIHHME @ raCCpOMIHHME O0pa-
30BAHMAMHE.

CorziacHO yIOMAHYTHM Bhme mocTpoeHumam J.C.Bopommea & Ap.(I970) &
IpYyTHX MCcAeNoBaTeleif, BCe pasHOOCpA3HE acCOoLMalmii paccMaTpUBAeMHX He-
feaEHCOMEpRANAX 1EJOYHHX MOPOL MOEET CHTH CBENeHO K WeJOYHO-yJIbTpaoc -
HOBHOMY, WMeJ09HO-TaéCpPOMIHOMY, NaJEHTeHHOMY HedelMHCHEHHTOBOMY H OJu3-
KOMy K MOCJEIHEMy LieN0UHO~-TDAaHATORTHOMY fopMAmMOHHEM TEnaM.  llenodnue
MOpOfH NEYX NEPBHX THIIOB ACCONMEPYDT C HOpMaIBHHMM I'a0CpOMIAME X yIbT-
pada3ATaMi, TPETEET0 B YETBEPTOr0 THAUOB — C I'DaHMTORNAMM.

K canaupcrsuM NpuHALIexaT HepeJHAHCONEpRamne mMeJ0YHHe OOPOAH TaTap-—
CROTO ¥ KEMCKOro KoMIwIekcoB Exmcei#ickoro Kpama, BMMHHCKOI'O KOMIUIEKCa
BocToudoro CagHa ¥ BATHMKAHCKOTO KOMIIeKca BalikalhcKoli ropHO#f 061acTH.
BepxHsAd BO3pacTHAA TpAHWUUA [OBYX MEpPBHX KOMIJIEKCOB onpelendeTcd Halmdd—

153



eM TambR¥ MX NOpOJ B KOHIVIOMepaTaX JBEeHRUMHACKOA CBUTH CpelHero-BepXHETro
remopma (KopueB, Janmesko, Bosms, I974). JTOMy He MpOTHBOpeYaT X HEKO-
TOpHE NAHHEHe aGCONDTHOTO BO3pacTa MHTPYSMBOB: Tarapckoro 550 MAH., JeT
( KnapoBermii, I962), ruiickoro 450-460 MiH.ner (Zasswe BCETEM) u summn-
croTo 600 MaH.ner (namuuwe J,H,OBumHHEKOBA B Ip., 1974) KOMILUIEKCOB.

K TepIMHECKEM OTHOCATCA MHOTOUMC/IEHHHe MAcCHBH HedelHHCOIepEAImX
meJOYHHX MOpPOX GoTOrodbckore (BocTounui# CasH), BOCTOYHO-TYBHHCKOIO,Ca-
HIHIEHCKOTO ¥ JaxyHyypckoro (Tysa),CHHHHDCKOTO, SKATCKOTO, CAKyHCKOT'Q
7 caftxenckoro (Balikamscrad ropHad 0GJAcTh) KOMILIEKCOB,

K canampcKOMy NalmureHHOMY HedeJHHCHEeHMTOBO 0 PMaIMOHH T
MH OTHOCHM MeJOYHHE MACCHBH TATapCKOTO M BATHMKAHCKOTO KOMIUIEKCOB EHHE-
ceifckoro Kpsxa u Bafikamecko#t ropHoit ofxacTd.

MaccHBH TATApCKOrO KOMIJIEKCA pasMelleHH B 0EHOE 9acTH 3aaHrapCKOI0
TEOCUHRIMHAMLHOTO [IONHATHA ¥ KOHTDOJUDYOTCS CHCTEMOf DOCTCHRIANYATHX pa-
37I0MOB CeBepo-3amajgHoTe mpocTépaHnd., OHM CAOKEHH KBapOCONepRANMME STH-
pHH-DEGEKATOBHMMA CHEHETANH, HODIMApRATAME, MyZacKATAMA ¥ Hede IMHOBHMA
CHEeHMTaMi. B DHIOKOHTAKTOBHX 30HAX OTHE/NHHHX MACCHBOB UMDOKO IDOABJEHH
OpPOIECCH AJbCUTH3AIME, CONPOBOENADMHMECs MEPOXJAODOEON  MEHEpa/m3amuel.
Bamskuit Hadop mopon cpoiicTBeHeH W MeJOYHHM 00pa3s0BaHUAM BUTMMKAHCKOTO
xoMmiexca. llo maHmmM P.M,Amaso# (I974), acconmamys WMeTOYHHX NOPOXN BH—
TEMKAHCKOTO KOMIUIeKca Daftkambckoit ropHO#t o0JMacTH OTHeCeHa K MHACKHTCH-
enuToBoi fopmammu (Pz4_s ).

K _canraupcr eJI04YHO-Y I TPE0CHOBH QDMAIIMOHEOMY T npuaan-
JexaT MacCUBH KHACKOIO M 3MMHHCKOIO KoOMIIeKcoB BocrouHoro Casfna ¥ EHH-
ceficroro Kpsea. OHM CAOKEHH GAMSKEMA IO COCTABY MEJ0YHO—-YJIbTPAOCHOBHH-
ME IOpOJaMM, ACCOLMUpPYDNUMA ¢ THIepOasHTaMmy HOPMAABHOE MEJOYHOCTH. B
KmifcroM MaccHBe IpeoGnalanT YPTHTH, MeALTeHTUTH, AKYNUDAHIHTH IpH HOI-
gpHedHoft po/m HedeJMHOBHX CHEHHTOB M JNe#KOKPaTOBHX CHEHHT-IODJMDOB. B
MaccuBax SHMHHCKOI'O KOMIUIEKCA Hamdojee UMPOKC MpeACTaBAeHH MHPOKCEHHTH,
HEO/MT-MeJLTeATATH ¥ He(eJNHOBHEe CHEHHATH. [IOpOINH OCOMX KOMIJIEKCOB CON-
POBOXNADTCA KapOoHATH3arMed, B TOM YECIe W KaploHaTwTamd, CTPYRTYpHHE
KOHTpDONL B pasMelleHWE MacCHBOB MeJ09HO-YJIbTPAOCHOBHHX IODOX BHDARaeTCH
B UX OpAYpOYeHHOCTH K 30HaM KDaeBHX [BOB DT0O-3alagHOTO OTrpaHudeHUd
CHOHDPCKOTO KpaTOHA,

K _nammurenHoft HedeNMH-CHeHATOBOH (fopMalmy T'epIMHCKOTQ 9Tana OTHO-
CATCA MHTPY3HBH GOTOT'OJIBCKOT'O, BOCTOYHO-TYBUHCKOIO, CAHTWIEHCROTO,CHH—
HHPCKOTO, QKMTCKOI'O H CaKyHCKOTO KOMIUIEKCOB BocTouHoro CasHa,TysBH,baii-
RanbCcKoff TopHOE o6nacTH. K oTomy $OpMAIMOHHOMY THIY CMH3KE I Ccyomenod-
HHE, ¥ MeJoYHHE TDPAHMTOMINH ( OPHATCKOTO, TAH3EKOKOI'O KOMILIEKCOB BocTod-
Horo CagEa m TyBH C HMHTEeHCHBHO IDOABJEHHHME [PONECCAaMHd Ioc/eMarMarude-
CHOT'0 MeTacoMaTo3a ¢ peIxoMeTalbHO# MumHepaiwsaiye#. B GOTOTOMBCKOM KO-
MOJIeKce HamGoJee MMPOKO NpelcTABRNEHH WBATH, HefelUMHOBHE H e/I0YHHE
CHEHATH, adc.BO3pacT COTOTONLCKOTO MaccmBa 460-520 miaH.neT (KocThx,Ba-
3apoBa, 1966). B MaccHBAX BOCTOYHO-TYBHHCKOTO KOMILIEKCA npeoGaananT
HedenMHOBHE ¥ MeJOYHHE CHEHHTH, IDAHOCHEHUTH, AaASCKATH; IOTYMHEHHO.
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3HAYEHHe® EMeDT MmeJOYHHE I'DaHATH, ACCONOTHHE BO3pacT NOPOX KOMILIERCE -
400-500 mag.xeT (Kopamemro, [lommmroB, I1970). AH&ZOrEYHR mopomHHR
CIIeKTp XapakTepeE A MACCHBOB CAHIHWICHCKOIO KOMIUIeRcA.HedeamHOoBHM CH-
eHATAaM CHHHHDCKOT'O KOMILIEKCA CBOHCTBeHHA KaiWeBad crnempfura (BILIOTH IO
06pa303aHEA KaIbCHIETOBHX IICeBIONeRIMTOB-CHHEHDATOR) . BANSKEM COCTaBOM
XapaKTepESyDTCH H HefeIWHOBHE CHEHHTH CAKYHCKOI'0 KoMOuexca. Iid mopoxn
000OHX ROMIVIEKCOB XaDAKTOPHO HESKOE CONepESHEEe DeIRHX BJeMeHTOB,4TO pe-
SRO OTAHNYAET HX OT MOpPOX AKETCKOTO KOMIEerca. [lociemHeMy cBORCTBeHHH DO-
BHNGHHHe CONOPEAHNA DEIKEX SAGMOHTOB H IDOABIGHEA DeNKOMETAIBHOR  ar-
HecCOpHOR MEHepaNWSaINE,

MaruaTH9ecxEe OOpASOBAHEA NAXYHYPCKOIO H CAllXeHCKOIO  KOMILIGKCOB
TepIEHCKOTO 5Tana QOpMEDOBAHEA OTHECSHH K MeXOYHO-TAsOpORNHOMY (HopMa-
[HOHHOMY THIY, DOCKOABKY B HX COCTaBe NpeOoCAANADT HODMANBHNe H Mex09-
HHe raGOpoEmH, EROMATH E HefemunoBHe CHeHHTH. CoraacHO maHEEM J.C.Bo-
pommra, E.JI.OcormHa ® #p., (I970), 8T0T QOpDMAIMOHHE THO SBASETCH NpaK-
THYECKE HepeIROMETANLIOHOCHHM. [losTOMy Ha mpmaaraemoit cxese (cM.fEr. 3)
OH He IORA3&H,

MacoHBH NOpOX NAXYHYPCKOI'0 KOMIMEKCA CHOXeHH HePeAMHOBHMN CHEHE-
TaMN H DBETAMH, 8 TAKXe NOPOJAME HHOAMT-YDPTHTOBOR IDyINH B ACCOIMAIME
¢ radCpommamm. Vix adcomoTHEE BospacT 350-410 wmmH,ner.(fmmza, I974).lxa-
BHeMMMME PaSHOBANHOCTAME NOPON CAlXeHCROT'O KOMIMIERCA ABAADTCA Iacopo-
NHPOKCEHHTH, I'aGCPOHIH, ERONHT-YDTHTH-MONbTEATHETH H HedeNHHOBHe CHOHH-
TH., POopMamEOHHOE pacYieHeHHe MeNOYHHX MOpOX INAXYHYDPCEOI'O E ©aiXeHCKOIO
KOMIAEKCOB OporSBeneno P.M.fAmmuolf (I1974) doxee npodso. lleaoddse MOpOIH
IaXyHYPOKOI'O KOMILE@KCA BHIENEHH 6D B HEOMET-PONART-CEEENTOBYD (OpMAaIEp
(D I) , 8 MeJOYHOTACOpOKNHHe O0pASOBEHHA CafiXeHCROT'O KOMILIeKCa - B rads-—
po-OEpOKCceHAT-EROART-HORAETORYD PopManmD (Pz;). Taroe paculieHeHHe K&K
0o cocTaBy, TAR M BOSPAcTy HaXOIHTCA B COOTBETCTEBEH ¢ TOXTOHEYeCKOR so-
HaZBbHOCTHED I PIEHCKOIO IHEKIA,

PemxomeraibHHe (HopMamuR
Me3030#icKOT0 sTana GopMEpOBAHEA

lanme fopuames OCHENUEADT I'MABHEM OCDASOM MHOT'OYHC/EHHHE  MaiHe
HHTPySHBHHE Tela NpeHEMymecTBeHHO JefRKOIDAHHTOBOI0 H MEJOYHOTDAHHTOBOIO
cocTaBa, NpAHAJIEXANH® DASANYHHM HHTPYSHBHHM KOMINEKCaM (I'yIXEDCKOMY,
a8CaKaH-MyMEAOBCKOMY , ONEHIYHCKOMY, XapaITrEHCROMY ,KyKy/IbOeHCKOMy, Mano-—
KyHAIefCROMY B IDYTEM) .

PacmpocTpaHeHne DeIKOMeTaNbHHX GOpMAIER OrDaHNYEBASTCA B OCHOBHOM
TeppuTOpEe#! BOCTOYHOX WacTH paccMaTpEBaemoff criamuarolf odmacTE (3aman-
HeEM # BocTouEeM 3adaftkanbem) , sBEBmeRcA 0GAACTHD MeS030#CKOE TEKTOHO-
marMarTEdeckoff axKTHBMSAIMH, KOTODYD MOXHO DAcCMaTDEBATH KAK OTSEYR HH-
TEBCHBHHX TOKTOHHYECKHX NpONECCOB BTOr0 Bo3pacTa B THXOOKeAHCKOM NOX-
BHEXHOM NOHce. HalexHHX I'e0JOIHYeCKEX NaHHHX O BO3pacTe pelKOMeTaNNOHO-
CHHX MHTDYSHBOB [8HHOI'O sTanme DODMEpOBAHEA 3ananHee H cepepHee Jalalt-
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KajdbA HeT, XOTA pan Kccaemopareseit (3uwmos, I96I; Cemmuckmit, I966;lade-
eB, I970 @ Mamux, I974) OTHOCAT K Me3030HCHKOMYy TeKTOHOMATMATHYECKOMY
sTany (OpMEDOBAHMS OTHEAbHHE DeIKOMEeTANNOHOCEH® MHTDYSEBH  BOGTOYHOIO
Caana, Baftkansckoif ropHoR odaacTm m Xamapradasa (HHTPYSHEH CaMCANbCKO—
ro, CETy-TEMIMHCKOTO ¥ JIp, KOMIAeKcoB). XapaxkTepHa NpEyPOYeHHOCTH Me-
30304CKEX peIKOMeTANBHEHX fopMarmit X DasSHOBOSDACTHHM M DASHODOZHEM IO
CBOBMY CTpOEHHMX CTPYKTypam Iome3030KcKOre {yHIaMeHTa:I'8OaHTHENNHAIEHEM
NONHATHEAM, TEOCHHKIEESJBHHM IODOTHGAM, CPONEHHHM MACCHBAM H JD. ,HO ¢
OpesMymecTBeHHHM DA3BETHEM (opManmii onpeNeleHHOI'O THOA B Opexelax ofn-
pelleJleHHHX CTPYKTYDHHX aJdeMeHToB (dur.4).

CorzacHO EMeDIEMCS B. HAOTOANee BpeMd IeOJOTHRYECHKEM NAHHHM H MHO—
TOYHCAEHHHM ONpeleNeHMAM adCcOMDTHOIO Bo3pacta, (ODMEDOBaHEES Mes030fo-
.KHX DEIKOMETSMIOHOCHHX (PopMalm# NPOECXONANO B BEDXHETDHACOBO—HEXHEDDPC-
KOe E CpelHe-BepPXHEDDCKOe BpeMHd,

K Be EaCcOBO- 8DpCE BDEMEHN OTHOCHTCH BAHEE pol-—

B HOE 2z i 9IMH , O0BeTHERADME MagHe KHTDYSHEBHHE
Texs me.uoqnorpan-ronom cocTaBa, BRIVIAEeMHS CONBMEHCTBOM HCCleNOBATE-
el MarmaTEsMa 3adaffkambd B MaloKyHalefckmil B HepYyIraHCKEE  KOMILIEKCH
IOpOX M3BECTHKOBO-MENOYHOI'0 X MeX04HOI0 pAna — 0T CHOTHT-POTOBOOCMAHKO-
BHX I'DAHOCHEHHTOB N0 MeACYHHX IDAHETOB M CHEHHTOB C MHOT'OYMCJCHHHME XE-
JbHHME H CYOBYAKAHEYSCKEMHE ODOABIEHHEAMA 5 I'DAHOCHeHHT-TOpfEpame, CHe-
HET- DopfEpaM# ¥ WEeJOYHEME ANNMTAMA, Dexe I'DaHET-NOpfMpaME 4  IpYTHME
NpOMEXYTOYHHME DaSHOBHNHOCTAME, CBASAHHHME MexNy codoft OOCTeneHEHMY
B3aEMOOSPeXONaME. DIH3SKO ONHOBpDeMEHHH (BOSMOXHO Cojee DaHHAE) HTHM HH—
TPY3HEHHM NPOABIEHHAM KOMAIMATHEYHHE M EYJIKSHMYECRHe OODASOBAHAA KOHT-
pacTHOR TpaxH-0a3albT-agle SET-AENapETOBOR Gopmamen (Soprofickas, naraH-
xXyaTeficrad, YHIYPKYHCKAA H JpyI'He CBETH), BHIOJHADOEE BEpXHETDASCOBHE
H8JOXEHHHSe BOaJMHH,

Hexroropue mcciaemopaTexs (Komapop, I972) OTHOCAT K MaJOKyHale#cro-
My KOMMAEKCY JNENE COOCTBEHHO DeIKOMEeTAILIOHOCHHE NEeJOYHOTDAHHTOBHE 06—
pasS0oBaHEA K EX CYCEYAKGHEWECKHe aHAIOTH, 49TO HaM NPENCTaBIAETCA Chpa-
BelymBuM. OnmEaxo Ha npanaraesmoft MeamomacmracHol cxeme (dmr.4) mus pac-
cMaTpEBaeMoff TeppPHTOPHE BHIENETE COGCTBEHHO MEJOYHOIDAHKTOBHE HHTDYS3H-
BH [OKA ele HeBOSMOXHO. OCOCHOBAHEEM BEDXHETDHACOBO-HHEHEDDCKOTO BOS—
pacTa mejA04YHOrDaHMTOBOR fopMalEE ABIAETCH NPOPHBAHAE WEJOYHHME TIpaHE-
TamE ocafouEo-offySHBHHX OTIOXeHE! NepMO-TPEACOBOTO BOSpacTa B paftoHe
p.TamEp ® Maxuit Kysadeft ® B orpecTHOCTAX Doc.OmenTy® (Kosydoma, 1964)
H OPYIEX MecTaX M HAJN4YEe albKE STHX IDSHETOHNOB B KOETJOMEpaTaX Bep-
XHEeDPCRO-HEXHEMEJOBOTO BOSpacTa. Apeal paclpOCTDaHeHEA EHTDYSHABOB dop-
MaIER OrpaHNYMBAeTCA, IAABHHM O0pasSOM, DaMRAMH HaHGOJee IpPEeRHEX CTDYK-
TYPHHX 30H GaaTERCROf B RADEABCKON CTaCHARSAINE. QopMEPOBAHAD (opMamEE
OpemuecTBOBANO OCpDASOBAEHEG MO3NHETDHACOBHX NPOTHGOB 3amamHOT0 E BocTo-
9HOrO 3adaitkaibd, ¢ 3aMHKAHHOM KOTODHMX H CBASAHO 68 CTAHOBAGHHE,

B cocraBe COGCTBEHHO MEJOYHOI'DAHETOBHX MACCHBOB CONBMEHCTEOM HC—
cuemoBaTenel BHUeNAeTCA CcHelymDupEl Ha0Op HHTPYSEBHHX [NODOX:MEJNOYHHE CH-
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¢ur.4. Cxema pasMemeHEa Me3030#CREX peIROMETA/UIOHOCHHX (Opuarmt
B CTpyKTypax 3alaitkaiba. Cocramwm B.B.Bynmakos, A.M.Jywmkas, E.H.Aaryxos
C HCIONL30BaHEEM MaTepHaioB YUTHHCKOIO I'eOJOTMYecKOr'0 yrnpanieHma

CTpyRTYpH JoMe3030HcKOr0 ocHOBaHusA: I-2 30Ha OalTHRCKOA cTadmIn3anmn

( & - IreoCHHKAMHAIBHHE OPOTEOH, 6 - IeCAHTHKIMHANBHHE NONHATRA, 2 —CpeIUHHHE
MaccHEH) ; 3-4 30Ha KapemhCKoit cradmamsammy (3 - IeCAHTERIMHANLHHE MONHATHAA,
4 - cpelMHHHE MacCHBEH); 5-8 - 30Ha aabcOHCKO# cradmimsalEy (5 - PEOCHHKIMHA—
JbHHE ODOTECH, 6 - MOBHHE ODOTECH, 7 — I'eOAETHKIMHAJNBHHE NONHATHA, 8 — cpe -
JIUHEHE MAcCHBH); 9-I0 - maneo30fiCKEX IeOCHHKIAHANBHHEX pereHepamu (9 - cana-
#pEmH, I0 - TepLEHEIH).
PeaxonveTaioHoCHHe fopmaumu: II - IpeBEEe T'DaHUTOMIH, JacTH4YHO MOGHIE-
30BaHHNe B MEe3030€, TpaHRT-AelrorpaHETOBOM GopMarwm (GOpWOBCUHHIE KOMILIEKC) ;
I2-a - BepXHeDpPCKAfA IpagRT-lAefKorpaHET-alAcKuTOoBasd fopmammus (ryIxupcraf, aca—
RaH-IyMANOBCKER, onesTy#cKMit, XapaArmHckuit, KyxymbOeficruft, COTOBCRE# ROMIEE—

KCH) ¥ 0 — KOMEUMaTHYHHe EM CYCEYAKAHWYECKEE ¥ BYJAKAHWUECKNE 00pasoBaHuA;-

I3 - pepxeEeppcKas fopuamma (TOp-IATHEBHX TpasETOR (eTHREHCKE! KoMmaexc);I4-a
- BEpXHEeTPEACCOBO-HUEHEDDCKAA meJoYHOrpaHuToBad fopmarua (ManoKyHanefckmf &
HepUyTaHCKE} KOMIUIEKCH) E § - KOMAIMATHUEHE HM CYGBYAKAHIYECKUE ¥ BYJIKaHEYe—
CREE 00pa30BaHmd.

llpEMeYaHEe: OpOTEHHHE CTPYKTYPH ¥ CTPYKTYDH MeB3030ACKOIO 9T8la Ha CXeMme
HE NOKA3aHH.



@HATH, IleJOYHHE KBapLeBHe CHEHATH, HODIMADKATH, WEJO04HHE I'DAHATH,B OT-
paHMYEHHOM KOJWIEeCTBE — JEHKOKDATOBHE IPaHATH X TPaHOCHEHATH, I CcyOBy I~
KaHMYECKUX MOpOJ: TpaHUT-TOpHUpH, TpaHOCHeHAT-NOPPUPH B CHEHUT-NOpHupH.
llpoBeNeREHe paHee COTPyHHUKamu VMIPI (1969) choemanbHHE NETDPOJOTO-Teo-
XUMIHecKUe HMCCAeNOBAHMA MMPOKOTO CNEeKTpa CYCileNOYHHX H WEA0YHHX OOopol
MaNoKyHaNeCKOTO KOMIUIEKCa, DaclpOCTPaHEHHOTO B nperenax IpeBHejl wMal-
XaHCKOR 30HH, BHABWIN OGOTANEHHOCTE [OPOT KOMIUIEKCA LeJHM DANOM pelKuX
5/1eMEHTOB-MEIAKATOPOB PEIKOMETANLHOTO OpyJeHeHud (TaHTaIoM, HEOOHEM,
LMPOKHAEM, OZOBOM H Jp.), 9YTO MOXeT CAYRATH OLFMM U3 KDHTEpUEB IOTEeH-
[ManbHOf peIKOMETa/LIOHOCHOCTH GopMarmm.

K BepxHempCKO# rgaHHT—neﬁKOTQaHKT—aﬂHCKHTOBOﬁ gopmamuy  OTHECEeHH
EHTpy3HBHHE Tela JIEAKOTDAHATOBOrO, AJACKATOBOTO X HODMAJBHO TpaHATOBO~
TO cocTaBa, BRINYaeMHe GOMBMMHCTBOM HcciAenoBaTenefl B TYIERUPCKAR, OJeH-
ryficruit, XapaiaruHcKull, KyKy/AbOAHCRAA K LPYyIue KOMIUIEKCH, [MPOKO pach-
pOCTpaHeHHHe Ha TeppaTOpuM 3alalHOTO K BocrouHoro 3aldaiikalbA W pasMe-
meHHHe B CTPYKTypax (mpoTeposoftcko-pudeiickoro & TepIMHCKOTO)  JOMe30-
30{iCKOT0 OCHOBAHMA Da3AMYHOTO TUNA DasBATHA. LODMMDOBAHMD pEMROMETAal-
JIOHOCHHX MHTPY3MBOB IpeNUecTBOBANIO 00pasoBaHue BEpPXHEME3030iCKAX Mex—
TOpHHX NPOTHGOB, 3aNOJNHEHHHX BYJIKAHOTE€HHO-OCANOYHHMU U BYIKAHOI'€HHHMH
06pa30BaHMAME KOHTPacTHOH! TanHOa3anLT—aane3nT—nnnapnTonoﬁ (fopmarmn
(zqeTyilckaa, IEapralaHTyiickas, OHPIMHCKAS, WANOPOHCKAA I IpyTHE. CBHUTH).

MaTpysuBEHE TeJa BepXHEDDPCKOH pemKoMeTanbHO# fopmamuu UMeDT, Kak
NpaBmIo, HeGONBNME pasMeps W CIOXKEHH NDeMyLECTBEHHO MENKO— I cperge -
3eDHECTHMM Je/KOKpATOBHMU TDaHMTaMH, - DEEEe OHOTUTOBEME TI'DAHUTaMi B Tpa-
HOCEEHHTaMy. XapakTep sajeraHus u Mopfomorus Tel fopwaryar yKASHBADT HA
MaJIyD TYCMHHOCTH MX (JODMEDOBAHMA C UMPOKMM DasBATEEM NPANOBEPXHOCTHHEX
CYGBYIKAHFYECKAX MHTPYSMBOB. BJM3KAME 1O BPEMEHH dopMUpOBAHAA B 9aCTH-
YHO KOMATMATHYHHME UM ABIADTCA BY/IKAHCTOHHHE ¥ CYCOByJIKAHIMYECKEE o6pa-
30BaHEs yUOMAHYTO! BHIE KOHTpacTHOX opmaimd, C NOLAMK pacnpocTpaseHna
KECJIHX IapyepeHMaTOB KOTODPOH accomudpylT [eSHEHOCHHE crerya( KpemeHen-
Ruit @ mp., I1973). A NefiKOTDaHUTOB U ANACKATOB dopmara XapaxkTepHH
BHCOKEE CONepXaHMA KauumiarTa (MEKDOKINHA K MUKDOKJMANEPTATA) , COCTAB-
paomero no 60% odbema mOpoX, BHCOKOe COZEpEaHme KBapla (35-40%) m xmc-
Iuit cocTap MArMORIA3a (anbOHT, aIbOMT-OMMTOKIA3), NOCTErammero mno kKo-
nmyecTsy - I5% o6beMa MOpOA, @ TaKEe WMADOKO® DA3BATHE IOCTMArMATIHECc—
HEX A3MeHeHmli — aubCATH3aLMM, MyCKOBATH3AIMM, MEKPOKIMHASAINE,0KBADOE-
pagnd. [0 XMMA3My 9TO NOPONH KJacca HOPMAJAbHHX # NePeCHMEeHHHX KpeMHe-
KHCAOTOR MOpOX M IpyOnH SOraTHX WeJo9aMa NODPOXN C NMpeEMylNeCTBEHHHEM Npe-
o6JamaHdeM KaJlA Hal HAaTPHAEM.

Kax MOKa3aj# cOelMalbHHE HCCAeNOBAHUA [0 H3YUEeHED  pacopeleeHud
3J1eMEeHTOB~TpUMecell — FHIMKATOPOB DeLKOMETaNbHOTO OpPyIEeHEHHA:,NOBHIeHEHS
CONepEAHEA MX CBOHCTBEHHH IOPOZKAaM,Haudo/ee HHTEHCHBHO M3MEHEHHHM MET&-
COMATHYECKH, TATOTEDUWEM K ANAKATbHHM 30HAM HHTDYSHEOB H yYacTKaM [er-
MaTOXIHOTO CTpOSHHA,

Hamdonee IMpOKHEE apeajH paclpocTpaHeHUd I'DaHETOUNOB dopmarme pac-
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monarabTcd DXHEe H BOCTOYHee Maaxaso-OnerMiHcRoff S0HW IpeBHeR KOHECOIHE-
Iange, B Operelax OpOTepo30oficKO-puUpeitcKEX MeH3HHCRO-KyHale#cko#f, rasm-
MypO-IMAREHCKOHA , OpHapryHeKO# ¥ ADYI'EX 30H 3JbCOHCKOE CcTalWiA3alEd H
Golee MOJONHX TePIEHCKAX CTPYKTYD (COp3HMHCKEA, LaYpPOKEA OPOTACH). [pE-~
9eM XapakTepHo, YTO KOMArMaTHYHHE HHTDY3HEBH @opuaunn,cycnynxannqecnne

I ByJIKaHEYEeCKHe 00pasOBaHMSA TATOTEDT K 30HAM COYJeHEHHS CTDYKTYpD pas-—
HOTO THNa DaSBATUA WIH CTPYKTypaMm C1a00 KOHCONAIEDOBAHHHM ( oxpamen na-
YDCKOTO X GOP3EHCKOTO HpPOTHOOB H XIp.), @ MaJOrAyOHMHHEHE HHTDPYSHBH Qop-
MalA¥ OCHADYXHBANT IDAYDPOYEHHOCTE K NOKeMOPHACKEM, OoJNee KOHCOMAIHDO -
BAHHHM CTPYKTypaM (TeOaHTHRAMHANGHHEM IONHATHEAM ¥ CPEIEHHEM MAacCHBAM) .

K paccmaTpmBaeMo#t fopManEM MH YCHOBHO OTHOCHM NEIMaTHTOHOCHHE ID&-
HATOHIHHE MACCHBH NOReMOpPHHCKHX MEH3HHCKO-KyHaNeficROI'O B  I'aSEMypCKO-
MAJIKAHCROT'O TI'@0CHEKIMHAJBHHEX NPOTACOB B 3amaiHof OKpamHH aTHHCKOT'0
CpeIMHHOT'O MaccuBa, KOTOpPHE, BOAMOXHO, OHJHM MOCHIM30BEHH B pe3yiabTaTe
OpOLIeCCOB NajMHTeHe3a B Me303olickoe Bpemd. [l03[HAe HHTDYSHBHHE dasu
S9THX MacCHBOB OCHapyXwBabT OCIM3KUE NOpPOLAM paccMaTpuBaeMoft fopmar@a
9epTH DeTporpaf@decKor0 cOCTaBa ¥ TeOXMMHYecKOl clemdalmsanum. BospacT
dopMarmm® onpeneiseTCA NDOPHBAHHMEM JefKORDATOBHMA I'DSHATAMA IyIEEDCKOT'O
KOMILTEKCA T'PAHETOMNOB MaJOKyHalelCKOTO KOMILIeKCa B Impelelax MalxaHCROR
30HH, & TaKxe HaJM9YFeM IajbRé TyIREDCKAX I'DAaHATOB B KOHIVIOMeparaX Iy-
CcHHOO3epcRo#t cepum 3amamHoro 3adafiranbda, BO3pacT KOTOPoX (ayHHCTHYECKH
onpeneiaeTCH KAK BePXHEDDCKO-MeJOBO#. AHaNOTHYHHE BO3pACT yCTaHABIHBA-
eTCA M N0 HaIEJED raiZbK¥ IDAHATOMNOB XapalIMHCKOIO KOMIJNERCA B KOHIMO-
Meparax dynynyncnoﬂ cBaTH ( J3=Cry ) (naypcnaﬁ 30H4) .

; : ‘ : : QHATOB OTHECeHH HamGo-
Jlee KECJHE, nepecumeaune npeunexncnoroﬂ n dorawna e09aME neffROKpaTo-
BHE, YacTO aMa30HHTOBHO IPaHUTH, CHAATADNEe MeJKMe MACCHBH, OTHOCHMHE
GOMBPIMHECTBOM HeclenoBaTelelf K KyKyAbCeffiCKOMYy ROMILIERCY JeffROIpaHET-alF
ckuTOBO# opmarmm. MHOI'He HCCAeNOBATENH CRAOHHH CYATATE I'DAHETH JaHHOR
fopmanum moSHHAME I@ppepeHIAATAME Ne#ARORDATOBHX I'DAHATOB  alACKATOBOR
Gopmarpa,

XapakTepHo# 0CO0€HHOCTRD MHEHODAJBLHOT'O COCTABA TDSHETOB  (opMamEd
ABIAETCA NPHCYTCTBHEe Cpeld TeMHOIBeTHHX HOPON00CpasyDmEX MUHEDAJIOB IH-—
THEBHX CJDI ¥ BHCOKEE ROIM4ecTBA (Topcomepxamux H DPEKOMETANTbHHX  8K=—
[IeCCOpPHHX MEHEpaioB. B reoXmMEYeCKOM OTHOMEHEE mopomaM dopmarmm cBofic-
TBEHHH NOBHIEHHHE [0 OTHOMEHHD K RAapKOBOMYy (QOHY colepmaHua Jropa,pen-
KEX menodeff, TaHTala ¥ HEOOHMA, B MeHbme#} CTelmeHA OJOBa, MOXEGIeHa. B
HacTOAmMee BpeMa MACCHBH QopMaliE U3BECTHH JHIE B Npefeaax arEHCKOTO
CPeIHMHHEOIO MaccéBa ¥ NepaepAdecKEX 30HAX I'epPIMHCKOI0 COP3MHCROIO Ipo—
THOAa.

BHBOIH

AHanEs pasMemeHHA ONMCAHHHX EHNE NPONYKTHBHHX DEIKOMETALIOHOCHEX
fopMamait B mpefeJaX DACCMATpEB2eMOR CRAaTIATOR CHCTEMH IOKAS&J,4TO pe-
IXOMeTaNIbEHe T'DAHNTOMNHHE NOKeMODHEHRCREe NPOTOODOI'SEHHe (ODMAIER X CBA-
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3aHHHEe C HEME NOJAA pelKOMETAlbHHX NMeIMATHATOB IPHYPOYeHH K CTPYRTypaM
Te0aHTHKIMHANBHOTO THNA M B I6JOM HOCAT apealbHHE XapakTep;hefiTepoopo-
TeHHHEe CAaJAHpCKHe ¥ TePIMHCKHMEe TDAHATOHNHHe H MeJ0YHHe fopMammm KOHT-—
pOMEpPYITCA IAYOMHHHMA ¥ ONeDSADIEMA EX Da3JOMAME X COOTBOTCTBEHHO JAOKA-
JE3yDTCA B AmHeHAHHX 30HAX. XapakTepHO, 9TO Hamdojee NPOINYKTHBHHE ]
IefiTepooporeHHHX fopmanmit pasMemeHH B CTDYKTypax, KOHCOJEIEDOBAHHHX
B Ipounecce OaffRaJMBbCKOTO IEKIA, X Ipexne BCer0 B I'€OAHTHRIMHAILAX ,BOBIE-
KaBOEXCS B AKTEBHEHE snmCafkalbcRulf oporeHe3 H TpaHETOOOpasoBaHMe. A
Me3030#CKEX He#TepOoOpOreHHHX peIKOMeTALNOHOCHHX dopMarmit BHABAZACE 38—
ROHOMEepHAA [PHYypO4YeHHOCTE Gollee IIYCHHHHX NeJOYHOTDAHHTORNEHX (HopMmarmi
R CTPYETypaM HauGolee IpeBHeft roHCcOMEIamue (MaaxaHCKOe Ie0aHTHMKIMHAIB—
HOoe momHATHe, MoRIORAHO-MOoroumHCHER CpemMHHHE MAcCCHB H Jp.).

E,H,AnTyX0B,

B.B.guamn,

OBIVE 3AKOHOMEPHOCTH PASMENEHWA
PEIKOMETAIBHHY METALIOTEAMYECKUX 30H
EHOI0 OBPAMIEHMA CHEMPCKOA ILIAT®OPMH

AHamm3 cBASH (opMADOBAHHA CTPYKTYD paccMaTpEBaeMo# criamgaTo#t cH-
CTEMH CO CTAHOBJGHHEM DasBHTHX B €€ NpeXejaXx PeIKOMeTALIOHOCHHX Marma-
TEYecKEX dopmammit morasaz, 4TO HOpPMEDOBESHENS NOCAENHEX NPOMCXOIAIO B IpG-

mecce pasEHeNOreMOpmitcROro (apxef-HEXHENpPOTEPOSORCKOrO), CallRai:CcROro,
CalaEpPCKOro, TEPIMHCROI0 X Me3030HCROI0 TERTOHO-MATMATHYECKAX [HRJIOB,
KOTODHM COOTBOTCTBYDT HATH OXHOMMG@HHHX MOTAINOreHEYSCKMX SHO0X. o~
CHOMBKY CTAHOBNOHHEe MATODUHCKUX DONROMETANBHHX MarMaTEdeckEX opmarmi

NPOECXOMENO K8K B IPOTOOPOr'eHHHR, Tark H NefTepoOpOreHEHR STaNH pAasBH-
TEA paccMaTpEBaeMoff criamdaToff CHCTeMH, mpomecCc (ODMEDOBSHHA DeIEOMe—
TarbHOff MEHEpDANH3AIMA B [EJOM HOCHA HNOANIEKAMYeCKER xapaxTep, XOTH OT
ONEES K ONEXY TROH MAINATHYOCEEX QopManuit M CBASAHHON C HNME pﬂ—i\l.IOIO-
ransuoll MEHGPANNSANNE KAUOOTBOHHO MOEAANCH (OM. JEIYDPY).

Tax KAR yCTaHABAMBAeTCA H30EpaTeNbHAsA NPEYDPOYEHHOCTH Hamdomee He-—
PCHeXTEBHHX MarMaTmieckmx fopmaruit (kax IpPOTOODOIeHHHX, Tak X Xeftrepo-
ODOTeHHHX) K Nale0CTPYKRTypaM IpeEMyMeCTBOHHO IeOSHTERIMHANLHOTO  THIA
paseETma (AaTyxos, CumpHOB, ByamaroB, I97I), HOYTH BCe peXKOMeTANLHHE
MeTALIOTeHAYEORAe 30HH COBIANADT C KOHTYpAME IpoTeposoficro-pEpeRoxmEX
crpyxTyp Cadno-baftraxbcrod ORIAmIATOR CHCTOMH, DOMOCHOIV THANA DAaSBETHA.

CrexmyeT OTMETHTH, 9TO NONOCHHR &HANES POXROMETANLHOR METALIOTSHME
paccmaTprBaeMolf cxiamdaToff CHCTEMH MpOBeNEeH BIEpBHEe, TAK KAk BCO HMeD-
mEecA B STOM NigHe CoXee DAEHEe HCCIENOBAHAS NOCEAMEHH, KAK IIPABKNOMHE-
00 oOmEM BONpOCAM MOTANIOTeHHH, AMCO HOCAT YSKER cHemEaIN3EpPOBAHHHE Xa-
parTep.

HamGonee npepHsas, panEemoxeMépuiioRas (apxe#t-HEEHeNpOTepO3OROKRAA )
MeTalNOreHHYecKad 30Ha BHOeJde 74 B Nperelax sanagaoff oxpaEHH AXnasc-
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Cxema pasmemeHHa peIROMETAABHHX METQLIOTOHNIECKHX 30H
B CTPYRTypax DEHOTO ofpamnesus Cudmpcro#t muardopws. Cocrasmmr  E.H.AaTyxos,
AU, Iywunras, B.B.EyAmaxos ¢ HCIOIB30BaHEEM Mmarepmanos VMI'P3, KI¥, MIY, EIV,
9IY m npyrux opranm3amu#t, I975

PeJROME TAIHHHEE METaLIOTeHHISCKHS 3 , CHopMEDOBAHHHE B TEKTOHWYECKHE
smoxd: I - dam.vmcm. 2 - cmnpcm, 3 - rapmcm, 4 - uasoaoﬂcm Toxa

paanms pomme-rmm OerMATHTOB, CBASAHHHX C npomporenm penroMeTan -
JNOHOCHHME TpaHEToBOf H JeflRorpammToBOR fopManusmMz, 6 - HOIA DASBETEA MeTaco-
MATHYECKE HSMEHEeHHHX ANfCEETOBHX TI'DAHETOB, METACOMATHTOB B NEIMATHTOB C pell-
KOMeTaJBHOR (Ta,Si,Be,Cs) axmeccopEoff Muxepammsammeft (a ~ Homeszozofickme, 6 -
Me3030ficREe), 7 - NOAA DasSBETHA WEJOYHHX TDAHETOB, MEJO9HHX B BedelHHOBHX
CHEHHTOB H METACOMATHTOB C pelKOMeTaNbHOH (Ta,Fb,TR) &RIECCOpHOR MuHEepalH3a-
mueft, 8 - DOAA PEASBUTHA WENOYHO-YIBTPAOCHOBHHX MODOJ ¥ OBASAHHHX C HAMM Rap—
CoHATATOB ¢ penxoMeTaxbHO#f (Ta,Nb,TR) arueccopHoit mMuHepamusamueft, 9 - . moad
paSBUTEA BYAKAHO-IAYTOHEYECKOH JMNEpET-TDAHET-IEHROrpARMT-ANSCRATOBOR dopua—
IME ¢ peIxoMeTaibHOR CyIbQENHO-KAacCETepETOBOR MuHepanmsammef, I0 - moaa pas-
BHETEA HTOpP-AHTHEBHX I'DAHHTOB ¢ peIxoMerambHol (Ta,Be,Sn,Li) ARIECCOpHOR ME-—
HepammsamEeft, II - muardopmenHuE vexonm, IZ2 - IIapHefiiMe MU3EOHRTEEH: KpaeBHE
meH (& - orpaHEuEBaDmEe CHGEDCKYD maaTdopMy, O - pmpeffcuuit ROHTHHEHT) ,B— pe—
THOHAJBHHE® pa3doMH. MHNGRCH Ha cXeMe 0003HEYADT HASBAHES MeTALNOI'eHEYECKEX
s0H: C - CamrmaeHcras, X - Xapamecras, Om - Onypym-lyrxynaticras, Opc - Ipo-
TepocagHcrad, lc - [Ipmeasncrasd, 3A-3aanrapcras, B - Baltramscras, UTH - Uy#tc-
ro-ToroHncRO-Heuepckasa, EB -~ Baprysmso-BaTuMcras, MA - Meaxanckad, Ip - - Ipe-
aprymckas, SAI - Banammo-Ammamckas, JE - Ixummicrad, MI' - MORIORBHO-MoToumH-
cras, [3 - lenTpamsHo-3adaframscran (Mensescro-Kynazeficras, Armeckas,[rrEH-
craf, Jaypcras ¥ DOpSHHCKAA NOAS0HH).




xoro mura (3anamHO-ANNAHORAA MeTALIOT'eHNYeCKAs 30HA), TIe ASBECTHH
OpOABIGHEA OPONYKTEBHOTO B OTHOWEHNE DEIROMETAJIOHOCHOCTE DaHHeNOReMO-
paftoRoro MarMaTEsMa (HEYATORER, CYSraHORER KOMILIEXCH), JOKAJM30BAHHOTO
B Npeneaax rpaceHEHX CTPYKTYD, HA3HBAeMHX CONBNMHCTBOM HCCleIoBaTenef
" reOCEHRAMHANBHHME TporammE". [pemmonaraeTcf CHHXDOHHOCTE HX (OpMMpOBa-
gEA ¢ paseETEeM Uyficro-Tomomcro-Hegepcko#t m CramoBoft 30H.

B pesyihTaTe TEKTOHO-MAIMaTHYeCKEX MPOIECCOB CEITHERCKOIO aTana
pasEMTHA, 3a Opejexamu CasHo-Bafiraibckoft CRAAIYATOR CHCTOMH,Ha ORDAHES
Cepepo-A3MATCROTO KpATOHA CPOPMADOBANCA NDOTAKGRHHE MOAC "ORONOTeOCHH-
RIEHANBHEX" TDAHATOHNOB (OHOTCEME, Tapakckulf @ Ipyrue KOMILIEKCH Bocro-
gporo CasEe & Emmceficroro Kpaxa), ¢ RKOTODHME acCOIEEDYeT DelKOMeTalns -
Hag H DeIROSEMeNBHAR BRNECCOpHAA MAHeDANIMSAIMA, E S0HH DeIROMeTANIbHHX
MeTaCcoMaTETOB DEHOR ORpadHH ANTAHCROTO IHATE.

B mpomecce snEGafikaNBECKOI0 OpOTeHesa H 00Jee MO3IHEero, MOBTOPHOT'O
‘oporesesa (Ieftrepooporenesa) B npemexax Casro-bBaftraxeckoft criamdgaro
cEcTeMH Omam chopumEpoBaEH 3aaErapcras, Caarmmesckas, Omypym-lyTxyraitc-
xag, Xamap-Jlacascras, Baltranncrad, Yy#kcro-ToHONCcKO-Hedepcras, MarxaHc-
g8, ArmAckas, [IpmapryHcras ® [pEcasHCKAd MeTAANOreHHYEeCKHe 30HH, pel-
ROMeTANRHAA ARMECCOpHAA MAHepANE3almEd KOTODHX CBASAHA I'@HeTHYECKH WIH
napareHeTHYECKH ¢ NHDOKO DASBHTHME B HX MpeIelax OO3IHeIOReMO pHiiCREME
OpPOTCOPOTGHHENME TDARHTOBHME H JefROIDaHATOBHME (opMammamu ,cdopMEpoBaB-
NPMECH B SaKAVNMATENBHYD CTALED I'é OCEERIMHANEHOTO 3Tala pPasBUTHA IPOTe-
posoficro-prfeficKEX CTPYRTyp paccMaTpEBaeMofft criamyarToit ol cTemu. B IpE-
cagAcroft, 3aaHrapcro#, CaHErmreHcKol, ManxaHcKo#, ATMHCKOL MeTaIOTeHH-
9eCREX 30HAX (OpMADOBAHAE DENKOMETANBHON MEHepAIM3aIMA OPOACXONWIO M B
doxee mosKHEE (CAanampCKyD, TePIMHCKYD X Me3030#cKym) amoxm neiiTepoopo-
TeHe38, B CBASE O0CTAHOBJIEHHAEM NefiTepOOpDOTeHHHX DEeIKOMeTA/IBHHX TIpaHH-
rommHyx (fopmamid,

Tagmd 06pa3oM, CTPYKTYDPH Te0QHTHKIMHAALHOTO TANA DA3BATHEA (Teoad-
TERIAHAMBHEE DONHATHA, CPeIHMHEHN MAcCHB M Jp.) KOHTPOJMDOBAAE pasMe-—
meEMe pPeIKOMEeTaNbHOM MEHepalW3alMM Ha NpOTAReHHEN BCefl MCTODEM HX pas-—
BHTHA, BILIOTE N0 M@3030A.

B oramupe or IoxeMOpmHACKOR penxoMeTANRHON MUHepaNM3alWH ,CBASAHHOK
B OCHOBHOM C DOIKOMOTANBHHME IETMATHTAME, DEIKOMETAIbHAS MHHEpa W38
donee HOSHHWX METANLIOTeHMIECKHEX SMO0X XapaKkTepu30Balach COMBIAM pASHO-
o6paspeM I'eHeTHYECKEX THANOB, YTO CBA38HO ¢ COJBIMM pasHoodpasumeM cdop-
MEDOBAHHHX B SMOX¥ NOBTOPHOT'O OpOreHe3a peIKOMEeTAIOHOCHHX MarMaTHdec-
KX opuammait.

ABTEPATYPA
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Holt 4acTE BocroudHoro Casma. B cd."Marmarudeckdme ¥ MeTamopfAdecKde KOM-
oxexcH Bocroumof#t Cmdmpm", I974.
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