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Or pexxoJsaeruu

leppas 9acTh COOpHMKA "layyHHe OCHOBH I'E0XHMUYECKHAX METOJ0RB
MOMCKOB IIyOOKO3aJeraminX pyIHHX MeCcTOpDORIeHmil", BRIOZammas 10X-
Jagd Ha cocrosBmeMca B uoEe 1970 r B YpKyTCKe CHMIO3MyMe MO Ha3-
panHo#l mpoGieme, OWia M3JAHA B BAJE OTAENBHOIO TOMA A0 HAyaja
onunosnyma*. B nacTosmeil [[ yacTd NyOAAKYOTCA BHCTYMJIEHHAA ydacT-
HUKOB CUMIO3MyMa B IMCKyccHM,. [[pM MOATOTOBKE K MevYaTH TEKUTH BH-
CTynJeHu# IOMOJHEHH B 3aHOBO OTPEJAKTHPOBAHH ABTODAMH.

DBoJMBIMACTEO aBTODOB KACAETCA pPalNMYHHX BOOPOCOB, CBA3AHHHX ©
NOMCKAMHA IJIYGOKO3aJeraiumy MecTODORIeHM A, W NOSTOMYy TPYIOHO OHJIO
CTPOr0 BHIGDKATE DACIOJNOXEHMe craTeil Mo TeMaTHYeCKOMY MPHU3HAKY .
B Hauyaje COOpHMKA MOMENEHH CTATBH, B KOTODHX DeYh UIET MpeuMy-
MeCcTBEHHO O SABJABMSNCA PJABHHEM MpeIMeTOM IMCKYCCHAHM 30HAJIBHOCTH
MecTOpOoxAeHAl, WX DEepBAYHHX OpeOJIOB M MCIOJL3OBAHMN 30HANBHOCTH
MpA MONCKOBHX M paspeJOYHHX padoTax. BoJen 3a HAME NMOMeUl@HH cTa-
THi [0 OpeojaM JIeTyIHX KOMIOHEHTOB, KOTODHM HA CHMIO3MYyMe GHJIO
YIeJeHO MHOIO BHHMAHWA, 4 3aTeM — pPacOTH M0 MATEMATHYECKOMYy MO-—
NeJnpoBaHAn OpeoJyoe. Ha cAMmosmyme Mato OOGCYRIAJNCA BOMPOC O Ha-
YYHHX OCHOBAX I'6OXHMUYECKUX METONOB ITOMCKOB SK30I'@HHHX MEeCTODOX-
Ieuuit, Ho crarThd A.ll.llepeneMaHa O TeOXMMHM 3K30I'@HHHX DYJIHHX
MECTOPOXNTeHNit, colepxamas paclMpeHRHOe M3JOXeHHe erd BHCTYILIEHWA,
B OnpejieJIeHHONH CTeleHd BOCMOJHAET 9TOT npoodes, [lyGauryercsa Tak-
ze nownaan A.lI.Conosoma ® xp, He rome/umii B mepsy® 4acTs COODHA-
Ka,

B KOHIe COOpHHKA MOMENEHO NMpAHATOS CUMIO3UYMOM DeleH:e.

Pe iroanerusa

¥ HaywHHe OCHOBH T'eOXWMHUECKHX MeTOZOB MOHCKOD TJIYOOKO3ATEran-
UMX PYOHHX MecTopoxrmeHnit (Cummosmym. YacTs I- JlownamH).
WpryTex, I970.



COBET 110 HAYYHBIM OCHOBAM TFEOXHUMHYECKHX
METO/IOB  [MOMCKOB MECTOPOKJIEHHH (CI'TIM)

Il cecemn.1970

CHMITIO3UYM TI0 HAYYHBIM OCHOBAM TEOXMMHYECKHX METO/IOR
MOMCKOB TJYBOKO3AJETAWIIKMX PYJHBIX MECTOPOHIAEHHHA

[IPOLIEMA KOMILTEKCHPOBAHWA IPH TOMCKAX TIIYBOKO3ANETADIMX PYIHHX
MECTOPOEIEHMH, CBASAHHHX C TIMIABICCAIBHHMA MHTPY3UAMA

JI.B.Taycon

Hrcratyr reoxmmmm CO AH CCCP

JlleTansHO® OGCyXNeHEE HAYYHHX OCHOB IeOXHMAYECKHAX MeTONOB HMOHC-
KOB TJIyGOKO3aJeTanidX PyOHHX MECTODOXKIEHH# BeckMa CBOGBPEMEHHO H
aKTyansHO. B HacToAmee BpeMA 3ajaYa OOHCKOB CKDHTHX B TOMmMAX 36M—
JE DyONHHX MECTODOXNEeHR# ABifeTCA OXNEHOR M3 I'JIAaBHHX NOpoCaeM COBpe-
MEeHHO# T'eOJOTHH. '

PaccwaTpeBas 3Ty npoGreMy B o0meM acoeKTe, HEOGXONEMO Ipexne
BCETo EMeTh BEHLY €€ HeBepOATHYD CJOXHOCTE H TO, YTO OHA MOXeT
OHTB pelieHa TOJABKO NpPE YCIOBHE TBODPIECKOI'0 O0LENAHEHRS yorua#
Tr'eoJOTOB, I'eOPABEKOE H TeOXEMAKOB. TOJBRO O KOMIVIEKCHOM IOIXO-
Ie K ee pemeHAD, IpDH MparMaTHYECKOM NOXXONEe B OLeHKe ABIeHHA#, B3
ROTOPDHX ClaraeTcsa CIOXHe#mM# mpormecc SHIOTEHHOT'O pyLoolpasora-
HUS, MOKHO DACCUETHBATE Ha NOCTATOYHO OHCTPOE M yCHEMHOE pemeH:e
DocTaBneHHOd 3amad.

B KOHEYHOM ETOre 381a4a MOHCKOB CEKDHTOTO ODYNEHEHAS CBOLHETCH
K OTHCKAHED Ha 3eMHOR MOBEpDXHOCTH TOYKH, B KOTOpoff mosxHAa OHTH
npo0ypeHa OypoBas CKBAKEHA C UEJBD OTKDHTHA CKPHTOI'O DYLHOTO Te-
Ja, a TaKme onpeneNeHHe IIyOMHH, HA ROTOpo# 8Ta OypoBas CKBAXMEA
BCTDETET HCKOMOE DyIHOE TEeJIO.

[pAMeHETENBHO K NOHCKAM IV[yGORO3aNerabiiX pyLHHX MECTODOXNE -
Huif, reHeTHYECKH CBASAHHHX C I'UNACHCCANBHEMA MHTDY3HAME, NOCTAB-
JIeHHAA 347298 LOJKHA pemaThCA B TpE 3Tana. [lepeuil M3 HEX JOJIReH
HMeT®: 3anaveil HaxoxneHWe pajioHa WM y4aCcTKa HA M3ydaeMoi mwromamd,



e MOXHO OpeNNoNaraThk pPasBHTHE MOCAEeMArMATHYeCKHEX IpOLeccoB,Co-
IPOBOKIADMAXCH DYyLOOTIOXSHAEM. ITO - 387898 OTHCKAHHA DPYLHHX ¥3-—
JOB, OOHYHO HMEDIHEX ILTOMANk B NECATKH B COTHM KBagpaTHHX  KAIO-
METPOB E 3aKIDYADMEX HECKOABKO MECTODOXNEHHH B NeCATKE pyInompo-
seneEnfi. OHA HoJXHA pewaThCA OyTeM NOCIENOBATENBHOTO MHCKIDYSHES
HEOEepCHeETHBHEX TEeppHTODEE B COCPenoTOYeHHA BHHMAHHA HA TeX I'eo—
JOTHYECKAX CTPYKTypax, B Opemeyax KOTOPHX HaXOKIEHHE PYIHHX Y3-
OB HamGosee BepOATHO. OCHOBHBAACH HA CYMECTEYyDIMX IperCTaBIeHH-
AX MOXHO CYRTAaTh, YTO HAMCOJEE€ NEepCHEeKTHEHHME ABIANTCH Te ydacT-
KE 30H TUyCEHHHX DA3JOMOB MIK ONEDADMEX HX CTPYETYpD, TOe B Oe-
pHOZ, NpenuecTBOBABNEE PyNOOTIOEEHED, NPOR3ONNIO BHEIPEHHE HOTEH-
IHANBHO DYLOHOCHHX THNACACCANBHEHX HHTDYSHil.

EcTecTBeHHO, UYTO TPacCCHpPOBAHNE 30H IVIyCHMHHHX Da3JIOMOB H ome-
PADMAX MX pa3pHBHHEX CTPYKTYP MOXeT OHTB OCYyWECTBISHO Npexue BCe-
ro OpH TEeONOTHYECKHX HCCHENOBaHMAX. ONHAKO, OCBEKTEBHASA OLEHKA
OpOCTHDAHAS STHX BaxHeMmMX CTDYKTYD 3eMHOR KOpH B YCTAHORIGHHE
HX MOmMHOCTA X MODPQOJIOTMM INONXHH OCHOBHBATHCA HE TOJBKO HA OOmAX
TeONOTHYECKAX NPEeNCTARIGHAAX, HO E NONKPEIIATHCA HAGIDISHUSMH I'e0-
(@3MROB I reoxUMAKOB. I'eofM3ndeckre METOIH TPACCHDOBAHHA  TAKHX
TPENMHOBATHX 30H NOCTATOYHO XOPOmO H3BECTHH. B MepByD o9epens Ch-
Ia OTHOCHTCA ajeKTponpofiiMpoBaHEe, B mociaenHEde TONH HAYaJ OHCT-
PO HAaKaIMMBATHCA SKCHEPAMEHTaJNbHH# MarTepdan, OHOKaswBawumii, 9TO
TaKHe 30HH MOTYT X0pomo (UKCHpPOBATECH X I'eOXUMHYECKAMA MEeTONaMH.
9TO0 KacaeTcd BO3MOXHOCTH EHTEHCHBHOM MATDAIMU B HEX MONBARHHX
MEMEHTOB I Opexne Bcero requs 4 pryTd. OmHaRO, B LEIOM HeoOXomu-
MO yKas3aTh, YTO HCCAENOBAHMA M0 TEOXUMHH 30H TUIYOMHHHX DA3JIOMOB
HaxoIATCA eme HAa HAYAJBHOM 3Tane W B 5TOM HaOpaRJIEHWH MpPemNCTOUT
eme MHOT'0e CIenaTh.

He meHee BamHO# 33madveil ABNAETCA YCTAHORIEHHE D TEHIMANBHOR
DYZOHOCHOCTH HHTDY3H#l M3BEPREHHHX POPHHX HODPOX, € KOTODHME MOTYT
OHTH CBA38HH Te WIM KHHE DyIHHE MeCTOpOXIeHHs., O0cyxneHEe sTo#
OpoGieMd Ha CEMIO3RyMe "['eOXMMHYeCKde KDATEDHE NOTEHIMAIBHOE py-
JOHOCHOCTH TI'DaHATOHIOB" MOKAa3alo, Y9TO B HOCHENHAE I'OOH B TeOXH-
MAM CHISTHBAETCH HOBasg CACTEMA B3TJIANOB HA 3TOT BaEHelmmii Bompoc,
MO3BOAADNAA NOCTATOYHO OOLEKTUBHO OLEHUBATH NOTEHIMANBHYD pyAO-
HOCHOCTH MHTpPY3Hil. BMecTe ¢ TeM BHABWICA KDYT BONPOCOB, TPEOYRMHX
IanbHelimero pemeHEA. K HAM OTHOCHTCA Mpexne BCEro 3aKada OLeHKH
BOSMORHOCTE# pA3BUTMA DPYNOTEHEDUDYOIUMX OpOIeCcCOB HA MO3MHEe- "
NOCHEeMATMATHYECKIX STANaX DASEMTHA DOTEHIMANBHO DYNOHOCHHX HHT-
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py3nii. U4eBANHO, 9TO BHUEJEHHe MOTeHIMaNbHO DYMOHOCHHX RHTDY3HH
MOXET yCHOemNHO OCYMeCTRAATHCHA TOJBKO NPH NOCTATOYHO TIYGOKOM H3-
YYEHHE TI'e0JIOTHYECKOI'0 CTPOSHHA MCCIEeNyeMuX DalioHOER W, B IepEyD
o4yepenb, MCTODHM MATMATHASMA, BKINYAA BPEMEHHYD NOCHIENOBATENBHOCTH
(opMIUpOBAHAA MATMATHYECKAX KOMILIEKCOB, YCTAHOBIEHHE OCOOEHHOCTEM
SBOJIDIMA KX COCTaBa M yCaoBHi GOpMUDOBAHMA MHTPYSHBOB.

EcrecTBeHHO, YTO NpH STEX ACCAENOBSHHAX NEpPBOCTENEHHOE 3HAYe-
Hie OymeT EMeTh IeOXHMAYECKHH IMKIT pacoT, HAaNpamneHHw#t Ha  ycra-
HORJIEHHEe OCHOBHHX 3aKOHOMepHOCTell reoXuMAYeCKO# MCTODHM DENKUX U
PYZLHHX 3JIEMEHTOB, 4 TaKke JIeTyYMX KOMIOHEHTOB B IIpOlieccax CTaHOB-
JEHAA, DAQPEepeHIHManMM B KDACTAUH3aIMH MATMATHYECKHX Tea. B aToMm
IMKIE padoT BechMa CONEHIOEe 3HAYEHHE OYNYT MUMeTh Teofu3uyeckne HC-
CIenoBaHWA, HAOpAEJEeHHHe Ha yCTaHORNeHHe dopmH, TUIyOHHH  3ajera-
HEA ¥ MODHOJIOTHE KPORMA MOTEHIMANBHO DYNOHOCHHX HHTpysHi. Xopomo
A3BECTHO, 9TO B KPYIHHX PyIHHX y3Jax MATEDHHCKHEe HHTPY3HHA OCHa-
ZapTca CcBoelt HeoombmO# wacTHO. HCTHHHHE pasMepH H mopdosorua
KPOBIK TaKUX HHTPYySH# MOTyT OHTH YyCTAHORIEHH TOJNIBKO B pesyakTaTe
CHelHaNbHHX I'D3 BEMETD4YeCKAX HcciaenoBaHmit. CoBmemerHHe ¢ Teodd-—
3HYEeCKAMA MCCIENOBAHHAME 30H DasjioMOB, OCDAMIADMEX W  paccexa-
DIEX EHTDPY3ED, OHA NANyT HEOOXONAMHE  IpENCTARIEHHEA O HON3eMHOM
TeOMETDHE 3THX MATMATHYECKHX TeJ B [O3BOJAT OLEHATE BO3MOXKHOCTH
I peXHEM [erasallil 3TUX HHTpysHil, a Taxwe MacmTaCH @ JIOKAJM3AIMD
y9aCTROB MAKCHMAIBHOTO Da3BUTHA NOCIEMATMATHYECKHX OpOLeCcCoB.

Wconenopanisa DOCHENHEX JET NOKA3aJd, 9TO H&Z 3TOM arame padoT
BEChMa [EeHHYD MHPOpMAIMD MOXeT JaTh I'eOXMMUYECKOe H3yYeHEHe KO-
DPEeHHHX [Opon, 3anerapuux Han HHTpy3nBamd. C omHO# CTOPOHH, B HEX
{HKCApyeTCA pasBATHE CBOEOOpP33HOTO SMAHAIMOHHOTO Opeosa HMHTPYSHH,
NpOARIANIETrOCA MHOTNA B BAlle NOBHIEHHHX KOHLIEHTpalMil pAma sJieMeH-
70B ( I1 , Cs, Be , W , Sn , F X Op.) B NOpPONax, 3aJeraniix
B muTepBaze mo 500-I000 m Han Kpoeneit wHTpy3mu, C gpyro#f cropoHH,
B 30HAX PA3JIOMOB, DACCEKADIMX IJyJOKO3aJeraniie HHTPY3UH, MOTYT
HAONINIATHCA JMHEAHO BHTAHYTHE YUSGCTKM NpENpYAHOTO NpUBHOCA pHAIA
PYIHHX 2seMeHTOF ( Mo , Cu , Pb , Z2n , Hg ¥ HOp.), [pOCIEKUBADIAE-
CA HA IECATKA KWIOMETDOB. l3ydueHHe sMaHAIMOHHOIO Opeojia HEKOTO-
PHX PUOACACCANBHHX MHTDY3H#l TpaHATOMNOEB H{yKyahOeiicko-XapaJrAHCKO-
ro Komwiexca B BocTouHoMm 3afaiikanbe Nokasazno, 9TO OH JOBOJBHO XO-
polio OoTpaxaeT MOPPOJIOTHD KPOBAN W KOHPATypamdo MHTPYSHHM HO  IVIy-
6uH okoyo 1000 meTpoB.

HoMILIEKC pPaCCMOTPEHHHX BHIlE TeoJIOrMYecKux, Teofusuuecknx B reo-



XAMAYECKAX HCCIENOBAHEA [AET BOSMORHOCTH BHNENUTH HA GONBUIOK TUIO-
mame Hamdoynee MEpCHeKTHBHHE yYacTKM — DyQHHE y3JH, B Ipefenax
KOTODHX MOJXHH ITDOBONMTHCA KOMILIEKCHHE DadOTH BTOpDOT'O 3Tama.

Ha BTOpO# CTALKM MOHCKOBHX pPAaGOT OCHOBHOM 3amavell AmnAeTcA yc-
TAHORIEHUE T'DAHUIl U3YYAeMOT'0 DPYHHOTO Y312 U TJIAEHOE - BHARIEHHE
Hamdosee MepCHEeKTHEHHX YyYacTKOB E Npefenax ero Iiomamd, KOTOpHE
MOTYT D2CCMATDMBATHCA KaK DYNHHE IOJA MECTODOXIEHHi.

B 9TOM KOMIUIEKCE TAKEE JIOJIXHH HANTH CBOE MECTO I'eQJOTAYECKEme,
reodu3udeCKNe ¥ TeOoXUMAYECKEe pacoTH. ['eonorndeckre UCCIENOBAHUSA,
HApALYy C NMOMCKOBHMHM ¥ CHEMOYHHME DadoTaMH, INOJXHH BXINYATE U3yde-
HE€ MNPOCTPaHCTBEHHOI'O DA3BATHA, XapakTepa, MacmTadoB M cTama#HOC-
TH MOCTMATMATHRYECKUX NpPOLIECCOB, KOTODHE NpemuecTBYT WIH CONpPOBOX-
IapT pynoolpa3oBaHEe. [eofW3nuecue ACCHENOBAHAA IOJNKHH MpELyCcMaT-
PUBATE BHARMEHHE TAKUX AHOMANBHHX YYACTKOB, B Openenax  KOTOPHX
MOXHO NpennoJaraThk Da3BUTHe MOocAeMarMaTHYeCKHX OPONECCOB, BRIDYAA
3Tan pynooOpa30BaHWA. HakoHel, TeoXEMHYECKHe RCCIEeNOBaHUA NOJKHH
OHTE MOCBANMEHH, C ONHOW CTODOHH, H3YUYEHUN MOTOKOE paCCefHUSA n
BTODRYHHX OpeoJOB, @ C IDYrod - OCOHADYRSHHD NEeDEMYHHX ODEOoJOB Ha
YDOBHE MOBENXHOCTE XOPEHHHX MOpOX. EcTecTeEeHHO, YTO NETalbHOCTE
3THX pacoT GYIeT ONpefeJATHCHA UX pedy nbrarami, OCHApyXeHHe ydacT-
KOB C NOBHIIEHHHMH KOHIIEHTPaLMAME DENEKMX K PyIHHX SJEMEHTOB HEH3-
0eRHO moTpefyeT IeTami3alOAHHX DAaCOT Ha HEKOTODHX U3 HHMX.Ha aTom
3Tane NMOMCKOBHX padoT BECEMA BAXKHO BHIE JATE B Npenenax MOL3eMHOTO
KOHTYpa MHTDY3UM yJaCTKM CHDHTHX KYNOJOB U KDORIM, I'le MOXHO OXA—
IaTh OGpa30BAHAE EBHCOKOTEMIEDAaTYDHHX DYLHHX accommamit (rpeiseH:,
LUBATTEPH, CK2DHH B T.I.), 4 TAaK®e TEKTOHKYECKAE 30HH C TOBHMEHHOM
TNPOHAIIAEMOCTH BMEmMAMX NOPOL B JK3IOKOHTAKTE MHTpy3Hit. [locnenmme
MOTYT X8pPaKTepU30BaThCA DA3BATHEM TUIDOTEPMANBHHX MeTacoOMATATOB,
NMEePBAYHHX ODEOJIOB ¥ I'eHEeTHYEeCKA CBA34HHOT'O C HUMHA OpYIEHEHMA TUL-
POTEpMANBHOTO 3Tamna.

I'peTnit 9Tanm KOMILIEKCA NMOHCKOBHX padoT HOJXEeH CTAEATH cBoeit
OeNED OTHCKAHAE KOHKDETHHX DYyLHHX Tej. Ha 3TOM 3Tane reoXuMAyec-
Kie MeTONH NOJXHH NOJYYHTE NpEeEMymecTBeHHOe pa3BdTHe, Mx mpumeHe-
HHEe NOJKHO B 3HEUATENBHOH# Mepe OCHOBHEATHCHA Ha DA3YMHOM HCIOJIB30-
BaHAM CYyWECTBYNUMX NDELCTABIECHHA O TOM, YTO CHHDYIHOE TMIpPOTEp—
MaJIBHOE M3IMEHEeHHe Bmemanuuy [Oopol, 00pa30BaHWE NEepPEUYHHX ODEOJIOB
OTHEJNLHHX DYAHHX TeJ X [pouecC PYNOOTJIOKSHHAA NOJXHH DACCMATDHUEBATH-
CA KaK eamHui npornecc. 3HaHUE OCHOBHHX 38KOHOMEDHOCTE, 3TAMHOCTH
npouecca M BO3HMKADUEH TPA 3TOM 30HAJBHOCTH TUIDOTEPMANBHO M3Me-—
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HEeHHHX NOpON, NMEepBHYHHX OPeoJOB B DynHHX 3anexe#t -~ aBnaerca To#t
OCHOBOH, KOTOpad MO3BOJET NOCTATOYHO YBEPEHHO NpENCKASHBATL Mec-
TO, IVIyONHy 3aJeraHds U pasMepH TIyCOoKOo3ajeranimiX pyAHHX TeX.

B mocnenree BpeMs MOKAsSaHO 3HAYEHHE HANDYAHHX 30H THOpPOTEp-
MaJBHOT'O H3MEHEHWHA BMEmanIEX HOpOXN, NPOTERapmero  ONHOBPEMEHHO
C IponeccoM pynooGpasoBaHMA. Hanpumep, B ciydae NOJUMETANIEYEC-
KEX MEeCTODOXNEHRH, PODMADYDUMXCH B KapooHAaTHOM cpele, HAN DyLH-
MH TeJaME o0pasyeTcs "HOpPOHA" KpPEMHHCTO-KAPOOHATHHX METACOMATH-
TOB, IpPOCAEXMBADMAACH EBEPX IO BOCCTZHHED DPYIHHX TeJ HA pacCTOs-
mud I00-I50 meTpor. C oTUMH HANDYAHHMA y9aCTKaMid TUIpOTEDMANBHO-
T'0 K3MEHEHMA BMEMANMHUX HOpPOJ NMpPOCTPAaHCTBEHHO COBOANAKNT M I'e€HeTH-
YeCKH CBS38HH HALDyIHHE NMEPEHYHHE OpPEeOJH pACCesHHA DPYHOHHX H pel-
KHX 3JeMeHTOE. llpu 2TOM OYeHE BaXHO H3YyYATEH HOBEIEHHE DANA pemn-
KEX SJEMEHTOE, HENDHMED B 30JMOTODYILHHX MECTODOXIEHHAX SIIETEpMANB-
HOT'O THNa, I'Le 30HH T'HNPOTEpMaJBHOM apriuIM3aiMd BMEmani@X [Opox,
ofpasypmuecs Ha aTane PyLOOTAOKEHHS, XapaKTepU3YDTCA BHCOKAM ypo-
BHEM KOHLEHTpallM{d DeNKHX mesodeil B I'MIpOTEPMANBHHX XJOPUTaxX.XiIo-
PUTH, OOpa3CBAaBUMECHA HA NOPYLHHX BTanax, 3To# 0COGEHHOCTHD He
o6IanapnT .

3HaHHe CTPYKTYDH M MACHTAGOB OTHEJNBHHX YacTeff DepEMYHHX Opeo-—
JIOB DyLHHX TeJ Das3JIEYHOrO COCTaBa W TeHe3uca, BHIEJNEHHEe HUX Haj-
PYAHHX, DyLHHX W NOLPYyLHHX WHTEDPBaJOB, HECOMHEHHO, HNO3BOJMT Mmpa-
BUJIBHO OLIEHHTH NEpCHeKTUBHOCTE BCKPHTO aHOMAJHM B [OpencKa3aTh
BO3MOXHYD IVIyCHHYy 3ajeraHdd DYLHOrO Tela.

EcTecTBeHHO, YTO A 3TOI'0 HEOOXONUMO MPOBENEHAEe IOCTATOYHO
IeTalbHHX padoT MO ONpOGOEAHUID MOBEPXHOCTU KOPEHHHX IOpOL B Hpe-
Ienax MepCOeKTHBHHX yYacTKOB, KOTODHE HNO3BOJIAT BHIENHTE H2 {JoHe
NEePBRYHOTO OpPEeoJia PYyLHOI'O NOJAA AHOMANME KOHKDETHHX DyLHHX  Tel.
CoEMeimeHHOE C ILIONWANHHM H3YYEeHUEM 30H I'AIPOTEDMAJBHOTO U3MEHEHUS
EMEljaouEX Nopox, TeoXdMEYecKoe ONpoGoBaHMe NaeT HeoOXONHMHE IaH-
HHE IJIA OOOCHOBAHMA BANOKEHUA MOUCKOBHX OypPOBHX CKBAXMH.

[Ipe HenmocTaToyHO! OCHAXEHHOCTU ONPOGOBAHUKN KOPEHHHX oopox,
IOJRHH OpeNuecTBOBATEL MOUCKHA DYIHHX TeJ [0 BTOPUYHHM opeoJiaMm
paccesHUA. L ciyd9ae CKIOHOE, XapaKTEeDH3YOUMXCHA OTKPHTHMA Opeosa-
M, TaKOe ONpPOCOBaHUE MOXET HPOBONUTHCH NO OCHYHOMY MeTasIOMEeTpH-—
YeCKOMy BApHaHTy. Ha CKIOHAX, XapaKTepU3yDIMXCH 3IaKpPHTHMA opeoJa-
MA, KaK M3BECTHO, JNOJRHZ IIPUMEHATHCA MHAA MEeTONMKAa, OCHOBAHHAA HA
K3yYEeHUN DA3pe30B PHXJIHX OTJIOREeHHA B HMXHell 4acTH CRIOHOB.Bechkma
BAXHYy HHOOpDMAIMED MOTYT LATh CHOreOXMMAYECKHEe METONH MOMCKOB. Ec-



TECTBEHHO, 9YTO HOHCKA DYNHHX TeJ,IDEKDHTHX HAHOCAME,He  NOJXHH
ACKINYATE NOMCKOB IVIyOOKOZANETabmMX Dym, LAA KOTODHX €NAHCTBEH-
HHME HHTUKATODAME MOIYT OHTEH NEpBHYHHE ODPEOJH M HANDYAHHE 30HH
THZPOTEPMANEHO H3MEHEHHHX NOPOZ.

CnesiaHEHAs NOMHTKA AHAMA33 9TANHOCTH H KOMIUIEKCHOCTH H3HCKAHAR
OpE NOMCKAX TIyCOKOSANeraiiX pyn, TeHeTHYeCKH CBASAHHHX C THO-
aduccaNbHEME HHTDY3HAMM, [OKA3HBAET, HACKONBKO CJIOXKEH M TPYIEH
9TOT OyTh. UNHAKRO, NMORA HEBOSMOXHO NDENJIOXKATE GOnee JeTKOe aib-
TEpHATHBHOE DemeHHe MOCTARNEHHO# samadud. PasnesneHMe Ha CaMoOCTOA-
TeJbHHE 3TANH NORCKOB DYLHHX y3J0B, DYAHHX HoJe# B pymHHX  Tex
odaeraiT (opMy MpoBaHEEe NMOMCKOBHX 33784 Kaxioro arTama B GoJxee
YEeTKO ONpeNeJUT MecTO I'eOJOTAYecKHX, reofEsHYEeCKAX ¥ I'eOXHMAIEC—
KAX METOIOB B KOMLIEKCE MOHCKOBO-DA3BENOUYHHX DaCOT.

PaccmaTprBasg MacuTadH OPUMEHeHHA IeOXUMUYECKEX METONOB B KOM—
IIeKce [OHCROBO-DA3BENOYHHX pacoT, HEOOXONUMO KOHCTATHPOBAT b,9TO
OHE NOKA KpaliHe HEeBeJHKA B OTDAHHYEHH NPEHMymMEecTBeHHO MOHCKaMA
O BTOPAYHHM NOTORAM R OpPEOJAM DaCCEeAHUA Ha NMPOREX Miomansax.hc-
NONb30BAHKE MNEPBEYHHX OPEeONOB U TRIPOTEPMANBHO H3MEHEHHHX [MOpOZX
ILaA ueaelt JOKaIBHOrO NPOUHO3MPOBAHMA MOKA BECHM2 OTDAHHYEHO.

Mexry Tem STE BEOH I'eOXHMAYECKAX [OHCKOB CYJAT MAKCHMANBHHA
sfferT, B TOM WHCae X HKOHOMAYECKME, OCOGEHHO HA BCEX  CTANMAX
pasBefKd: [pelBapdTenNbHOR, NEeTATBHOX H SKCILIyaTalMOHHOMK. Pasym-
HOE NpUMeHeHEEe IeCXAMAYECKHAX METONOB NO3BOJHT SHATATENBHO COKpa-
TETE 00%eM pPasBeNOYHHX T'OPHHX padoT H NMpH CHACTEMATAYECKOM I'€OXH-—
MEYECKOM ONpOGOEAHEA BHPAGOTOK YETEO (MECAPOBATH NEPCHEKTHBHHE
PYLHHE 30HH, B TOM wWmcne i "ciemse”.

b macrosmee BpemA Handonee AKTyaldeH BONPOC O NDHMEHEHMH STHX
METONOB OpU [OPA3BENKE 3IKCIUIyaTHPyeMHX MeCTODOXIEeHHIi.

MoxHO He COMHEBAaTHCA, UTO yXe B CaExafmem COynymeM TeoXAMHEYec-
KEe MeTonH 3alfiMyT mocToiiHOE MeCcTO B KOMILIEKCE [OHCKOBO-Da3Benod-
HHX padoT W CT&HYT BaxHHM (AKTODOM CHUXEHHA UX CTOMMOCTH.



COBET M0 HAYYHBLIM OCHOBAM TEOXHMHYECKHX
METOJI0B NHOHCKOB MECTOPOAIEHHH (CI'IIM)

H coeepn. o

CHMIIO3HYM 110 HAYYHBIM OCHOBAM TIEOXMMHYECKHX METO10R
MOHUCKOB TJAYBOKOSAJEIAKUWHAX PYAHBIX MECTOPOHJIEHHN

0 HEKOTOPHX AKTYAJBHHX HAIMPABJIEHMAX JAJHHEIUMX WCCIEJDBAHMIA
10 TEOXVMUYECKMM METOJIIAM TOMCHOB

A.H.Borosmdos, H.A.Bopommios

Bcecop3HHil HAyYHRO-MCCJEL0BATENbCKAA MHCTHTYT pa3Bel0uHOIf
reodn 3ERA

[lpounTaHHHEe Ha CHMIO3HYyMe MIOKJIAIH HOJBEJM OCHOBHHE MTOIM MHO-
roJeTHEr0 W3YyYeHHA MEePBHYHHX OPEOJOB DYyIHHX MecTOpORIeHnil, mos-
DOJWIM fCHEe YBHIETE CJOEHOCTH NMPOCJEeMH ¥ HaMeTHTh akTyalbHHe Ha-
NMpaBjeHAd JAaNbHelumMX uccaenoBaHuii, Hapamy c¢ NeTATEHHM U3y4YEeHHEM
OePBAYHHX OPEOJIOB Ha OTAENBHHX MECTODORIGHAAX WM TIpynmnax OIHO-
THNHHX MecTOpoxNeruil B nocyeliHee BpPeMA BHMOJHeHH paGOTH, Hampas—
JIeHHHE HA BHABNERWE OCMUX 3aKOHOMEDHOCTEHl pachpelesIieHHA SJEeMEHTOB
B IEpBHYHHX Opeosax /8/. 3HAuMTeNBHOE DAIBMTHE [OJYYAIR BONDOCH
TEODAM NEePBHYHHX OPeOJIOB HAa OCHOBE (M3MKO-MATEMATHYECKOrO MOJesH—
POBaHMA MpOIEcca DYINOOTJAOREHHA W MPOCTPAHCTBEHHOI'0 pacHpeleseHus
amemenros /I,7,10,I1/.

OGoCmennuit pAI BepPTHUKANEBHON 30HAJBHOCTA B pacHpejefeHAN DyIHHX
3JIEMBHTOB, BHBEIGHHH{ Ha I'poMaiHOM (AKTMYECKOM MaTepnale M BRID-
yapmuit SHAUNTENBHYD I'DYNNy pYIHEX SJIeMeHToB /8/, mMeeT Goabmoe
Hay4HOe W IPaKTAYecKoe 3HaYeHne. JiMewumecsa B HameM DaCHOpPAREHNH
IAHHHE [0 HECKOJBKEM [IOJMMETA/LIMYECKHM M pelKoMe TAJIBHHM MeCTOpOX-
JeHUAM BIOJHE YEJIANHBANTCA B BTOT DAIN.

Ham mpencranisgeTcs, 4TO IUIA BHABRIEHWT I'JIABHHX NPAYMH BEepTUKA -
JBHOE IeOXNMMAMYEeCKOH SOHANBHOCTH PYIHHX TEeJ B HX MEPBUYHHX OpeoJIOB
HYEHO BHOBR OODATHTHCA K 9HepreTndeckuM njesm A.E.Pepcmana, pac-
cMATDHBADMEr'0 PyZHOE TEeJO ¥ BMeNanmue er'o MOPOJH KAaK TepMOIuHAMA-
YeCKyD CHCTEMy, KOTOp&d B COOTBETCTEMM C OCHOBHHMM SaKOHAMH Tep -
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MOMMHAMAKA CTDEMHTCH K HAMGOJEE yCTOWUUMBOMY COCTOSHMD, TO €CTh K
MAHEMyMy CBOCOZHOIl SHEprEH. 30HANBHOE CTPOEHME DYIHHX Tl M Ope-
0JIOB MOXHO DACCMATDUMBATHL KAl OTpPaXeHMe MNpouecca NPOXOXIeHAA MOpH-—
DOXHHEX TEPMOMMHAMAYECKHX CHCTEM 9Yep83 OnpefieJieHHHE SHEDPreTHYecKHs
CTyNeHH.

B HacToAmee BpeMsa NPA  MCCHENOBAHMM XWAMWYECKUX Dearuui,xamu-
YECREX TEXHOJOI'MYeCKHX MPOLECCOB IMPOKO NMPUMEHSNTCS TEPMOIMRAMA-
geckne (yHKIMH, B YaCTHOCTA N300apHO-H30TEDMUYECKHEe MOTeHIHAIH
(-a% ). B padorax I.0.Annpeesa, W.U.T'me3Gypra, @.A.JleTHRKORA
CIeJaHH NepBHe MArA B WCIOJES0BAHMNM H300apHO-A30TEPMUYECKHX MO—
TEHIMAJIOB [PA M3YYeHHA NPAPOIHHX MDOLECCOB.

Hamm OHJIM DACCYHTAHH yIeJbHHE CTaHNADTHHE H300apHO—H 30TEpMHA-
YeCKHMe NOTeELMANH JJiA DPOCTHX NPHPOILHHX CYJABPHIOB M OKWUCJIOE M COC-—
TARIEHH BHEPreTHYEeCKUe KOJOHKA /4/, Bui0 moxasano, 4TO 3HepreTH—
YecKHe PANH B LEJOM COOTBETCTEYKT SOHAIBHOMY pacnpelejieHHD pyIHHX
MHEHEDAJOE B DYIHHX TeJaX I WX NepPBAYHHX opeoJax. XapakrTepHasa Iid
MHOI'HEX MeCTOpORIeHHit MPAYPOYEHHOCTEH CYABJUIOB K BEPXHHM YaCTAM
DYIHHX TeJ ® OpPeoJIOB, a OKWCJOB K — HAXHAM HaxXo[HMT OCBACHeHHE C
SHEPreTHYECKOdl TOUKM 3peHMA. BemummH - A%’ IIA MpOCTHX NMPAPOMHHX
OKNCJIOB MO a6COJMIOTHON BeJMuAHe BHAYUTENBHO GOJBmE, YeM IJIA CYJlIb—
@unos, CMeHa OKNCHHX CoeIMAeHMY CyJbpOUIHEMM OOBACHAETCA TEeHIeHIM-
@il 3HIOreHHHX NpOLECCOB DA3BABATHECA B CTOPOHY NOHHEEHHS atcoJpT-
HHX 3RaveHmit - aZ2°, Cpemu cyns@nnoB Hamdojee HASKOe MECTO B SHEp-
TEeTHYECKNX pANaX 3aHEMaeT MOJMCIEHAT, 38 HUM CHE3Y BBepX cJaeIyer
cdanepnr, rameHuT, HanGosee BHCOKME MECTA 3QHEMANT CYJNBIMIH cepes-
pa, CypeMH, DTYTH, TaLIMA, & TAKKe CYJABPOCOJH XalbKOPWIBHHX 28—
MeHTOB,

QJIeMEHTH, KOTODHe B SHIOTE@HHHX DyIax MpejcTABIeHH OCHYHO ~OJHUM
MEHepanoMm (CEBMHEI - TaleHHTOM, HMHK-CHANTepUTOM, MOMMGIEH — MOJIIG-
IEeEnTOM), MMENT yCTOMuMBOE MOJOXEHAE B SHEPreTHYeCKOM DALY TAR Xe,
KaK 1 B 00600CmeFHOM DNy S0HAJIBHOCTH.

Hamporur, asemerTH, NPACYTCTEYDMHEE B SHIOTEHHHX PyHAX M Opeosax

B HECKOJBKMX MUHEDANbHHX dopmax, BHAUUTENBHO pAaBIHYabIMXCA N0
SHEDPreTHYECKNM IIOKA3aTeNAM (MHIBAK, MeIOb, XeJe30, OJ0BO), UMBDT
goJee CIORHOE pacHpeje]eHNe B BEPTHKANLHOM paspese DYHHHX 30H,
JYacTKN MARCUMANBHHX COINEDRAHHII TAKWX 3M6MEHTOB B DyHaX W OpeoJax
COOTBETCTBYNT MeCTaM [peHMylec TBeHHOI'O0 DasBHTHA ONpejiele HHOT'O Mu—
Hepana. B saBHCUMOCTH OT MHHEpANHHOA (OPMH HAXOXIEHUA 3JEMEHTA MO-
RET BECEMa 3HAYNTENHHO M3MEHATHCA ero NOJOReHAe B DALY SOHAJNBHOC-
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TH.

[loaToMy BEpOATHO, YTO IeOXMMAYECKAd SOHANBHOCTH paclpeleseHRs
3JIEMEHTOB ABJIASTCHA CJAEACTBHEM 30HANBHOrO pacHpeleJIeHAA MAHEDAJIOB,
[TocTOARCTBO MOCIENOBATEJNHHOCTH B OTJOEGHHWA MHHEpAJOB IO BOGCTa-
HAD DyIOHHX TeJ, HalAnmaseMoe HA MeCTODOXIEHEAX, DAANAYHHX OO re-
HeTAYECKHM, BO3DACTHHM M I'e0JI0I0~CTPYKTYDHHM yCJOBHAM (OpMApOBa-
HUSA, MOpelCcTABIAETCA HaM CBAJETEJBCTBOM TOTO, YTO MMEHHO 3HEpreTH-
9eckuil flarTOp B IPOARIEHHM 30HAJBHOCTH ARIAGTCA ONpEJIBJIADIMM.
BrionHe oveBWIHO, YTO HANpARJIEHHOe IBHXEHNE DYIOHOOHHX DacTBODOB
OCyCAOBTHBAETCA Npexlle BCEr0 HAJHMYMEM I'DAIMEHTOB TepPMOIMHAMUYEC-
KUX NMapamMeTpoB (B TacTHOGTH, I'pajMeHTa IABJISHHS). SaKOHOMepDHAA
CMeHa MHHepaJbHHX 00pasoBaHMii B HanpaBJeHWM IBUEEHHA PYIOHOCHHX
PA&CTBODOB, BEDPOATHO, OTPAXAET HANDABJIEHHyD CMEHY TeDPMOAMHAMHYEC—
KAX ycJaoBmit,

Kar nmoxasam H.3.EesmroBa u I'.B./mmkcor /6/, HampamieHHas cMe—
Ha TepMOIMHAMHYOCKHX YCJOBHJ HAXOMAT OTpaxeHMe TakXe B SABIGHUA
YIUIOTHEHUA - DaSyILUIOTHEHWS CTDPYKTYDH NOCNEN0BATENBHO KDUCTAJLIAZY-
DOUXCS MHHEDPANOB, Mexny 3SHAUEHMAMA - AZ MUHEDAJIOB W BeJMYHHOL
noxasaTel]s MX CTPYKTYpHOI muorHocT® W CymecTByeT  KOppeJAlHd,
[lockONBKY pacyeTH BeJMYMHH (J MPOCTH ¥ He MMENT TeX OrpaHWyeHRmi,
C KOTODHME IIOKA CBA3AHO MOJyYeHHe 3HaueHM - AZ npupommEX coemue-
Huft, xeqaTeNbHO YCTAHOBATEH (YHKIMOHAJNBHOE COOTHOWNEHHE MEXNY STHME
BeanvRHEAME JpyTEe faxTOpH,TaKHe KaK CRKODOCTE NBEXEHRA pACTBODOB,
JATOJOTEYeCKHE# cOCTABR EMemapmEdX MOpoX,EX DOPACTOCTH, CTDPYKTypa
TEeKTOHHYECKAX 30H, & TAKEe H3MEHGHHe 3THX (AaRTOPOE BO BpeMEHH X
IpPOCTpPAHCTEe ,MOTYT CYymMEeCTBeHHO BIAMATH HA S0HAJBHOCTH B HANDARIESHHH
IBEXEHAA DYNOHOCHHX pPacTBOPOB,HO,KAK CEBHIETENBCTBYDT HMIHDHYECKHE
IaHHHe, OHA OOHYHO He B COCTOAHMHM KODEHHHM O6pas30M M3MEHATH MOCJe-
IOBATENBHOCTH OTJIOXEHMA MUHEDAJOB, [I05TOMy BONPOCH HCCJEJOBAHHA
9HEPreTHKM MpPOLECCOB MAHEpPAJOoOCpa30BAHNA MpelCTARIANTCA BOCHMA Ba-
HHEHMH, B UacTHOCTH, MHTEDECHO TeOpeTHYecKoe (TepMOIMHAMATECKOE)
MOJIleJMpoBaHMe MPUPONHHX MpOLEeccOB. BamxHO TakXe MPOBECTH 2KCMEDH-—
MEHTAJBHO8 MCCJAeNOBAHME pONecta MAHepANIooGpa30BaHUA B CAAGOIpO-
HMI@eMHX IS PACTBOPOB Cpeliax, KOTOpOe NO3BOJWIO OH M3YYATH NpO-—
1eCcC OTJIOXEHMA MUHEDAJIOB NMpU HAJMYAHM I'pajMEeHTOB JABIGHNA W TeMle-
partyp.

OGmeH OMHTOM NpAMEHEHMA I'e OXMMMYECKNX METOJOB OpH NOMCKAX GKpH-
TOr0 OpyZeHeHUA TpedyeT 02000r'0 BHMMAHHA. B 3TOM OTHONEHMH BechMa
noyuynTeJeH ONHT pacoTH Teoxmmpueckoil skcmeIMIMN YOpABIEHHA IeoJo-
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rum npu Copere MuructpoB Tamsmxcroit CCP, mpomomusmeifos mox meTo-
ImMyecknM pyKoBozcTBOM MMIP3 /5/. K coxanerWp, NMONOGHHX padoT mo-
M mo.

HamGosee BSHAYHTENBHYD NPAKTAYECKYD OTIAYY OT NODMMEHEHAS Ie0-
XMMUYECKHX MOTOJI0OB MOXHO OXHIATE IPHE MADOKOM MCHOJE30BAHHM 3HA-
umii 0 SAROHOMEDHOCTAX DASEHTHA NEeDBAYHHX OPEOJIOE H AX 30HAIBHOC-
TR IIA OHeHKE JHTOXMMAYSCKHX aHOMaNHii, OGHADyEeHHHX [PH OMOHCKO-
BaRAN GOJBIMX TEPPATODHE., B HEKOTODHX I'eOJOIHY6ORHX yUOpaBIEHHAX
KOJMYECTBO BHABNGHHHX aHOMa M, He MOJYdYMBIMX ONpeleseHHo#t oueH-
KH, JOCTArasT HECKOJHKAX COTeH M THOAY, HamGonrmee KOJMYECTBO
aHoMANHl BHABIAETCH NPE JHTOXMMHYECKHX [OMCKAX IO OpeoJaMm ¥ MoTo-
KAM pacCedHHd, NPOBOJMMHX B CPeIHEX Macuradax (riaBHEM o00pasoM
I:50 000), Tar KAk reOXEMEYECKAE IOMCEA B TOM MacmTade IpHMEHi—
DTCA OYeHbL NHMPORO. JJIf OLEHKW T'eOXWMHYECKAX AHOMAMY, BHARIASMHX
OpH cpelHeMAcHmTACHHX NMOMCKAX, HEeOOXOIMMO HMETH KDHTEDHH ,yCToidd—
BHe He TONBKO UL MECTODOXISHAH, HO M IUIA LeJHX DETMOHOB M DyL —
HHX mpoBHHUAA.B cBAsE ¢ sroit 3amaveif BeckMa BAXHHM MIpeJCTARIAET—
CA BHOOD ONTHMANBHHX, yOTOAUMBHX HoraszaTesell BepTHRANLHO! B0HATE-
HOCTH, NPRHIAN KOTODPOTOD HM3yoxeH B Joraame A.ll.Corosoma, A,B.la-
paHdHA ¥ JDPYTHX,

YonemHoe HcHOONBSOBAHAE ONSHOYHHX KDHTEpHEB B IPAKTHKS HEBOS-
MOXHO (63 BHACHeHWH KO.HMYECTBOHHHX CBASe# B meOH: PyNHOe TeJD C
ero MepBHYHHM OPeoJOM — 30HA OKMCHEHHT — BTODHYHHI Opeos - MOTOK
paccesnns, leoxuMEYeckKad Jadoparopas HIPT MpOBOMMT MOCJAEIOBAHAS
¢ [eJIB YCTAHOBJIGHHA TAKAX CBASSE B PARMYHHX I'eOJOIMYeCKAX B
JaHMAafTHHX yCJOBRAX,

B roprux paftorax Cpexne#t Asuu m KasaxcraHa CBASH MRy NPOIyH-
TABHOCTAMA DYIHHX TeJ 0 BX NeDEHYHEMA ODEOJAMA, BTODUYHHX OpeOJIOB
H IDOTOKOB DACCESHNA NOCTATOYHO M3ydYeHA A MHOTHX DY/JHHX 3JI6MEH—
TOB W, OJjaroiapd NpeolJaaHUD MeXAHWYECKOr'0 paccesHHns, OMMCHBAET-
ca mpocTmd fopmynamz /2,3,12/. B 9TAX YOJOBHAX OO BTOPUYHHM Ope-
oJlaM W Jaxe OO0 MOTOKAM DAOCEAHAST MORHO C BHCOKO I0CTOBEDHOCTED
OIEHABATH OCHOBHHE I'€OXHMUYECKHE NApAMeTDH DYIOHHX TeJ M WX nep—
BHYHHX OpeosoB (MpOAYKTMBHOCTE M HMX COOTHOMEHAS) HA YDOBHE 3p0—
3MOHHOT'O Cpesa.

B ycaoBmAX TaexHHX paitoHoB BocrouHoil Cméupm u JarsHero BocTo-
K& pemeHWe STOr0 BONPOCA SHAUATENBHO caoxHee /9/, TpeGyercs eme
Goxpmas padora. N0 HSYYEHHD YCJOBHME M SaKOHOMEDHOOTeH MexaHndyec-
Ko M xmMmuecKo#f MMrpamum pPyIHHX 3JEeMEETOB B NMPOLECCE OKMUCIOHHS
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" JIeHyJAUMN MecTOopoxmeHnii, Cregyer oTMETHTH,YTO BOMPOC 0 IJIMAHUH
30HH OKNMCJIEHHS HA COOTHOMEHHA 3JEMEHTOE B ODEoJax M Ha Koppess—
IIMOHHHE CBA3M MeXJy 3J6MEeHTAM! KAK B KODeHHHX [Opojax, TaKk H
B DHXJIEX OTIOXeHMAX He HameJ OTDAReHWA B JORJIazax cummosuyma.llo
HameMy MHEHMDO, 3TOT BONDOC 3ac/yXUBAET NMPUCTANBHOI'O BHHMAHMA.

B cBA3KM ¢ OTCYTCTBHEM BKCIODPECCHHX METOJIOB BHCOKROYYBCTRATENEB—
HOT'O {)a30BOI'0 aHAMI3a HA MHOTHE pyIHUe SJeMeHTH MoKxa BeckMa cJa-
60 U3yd4eH BOMpOC O (OpPMAX HAXOXTEHHA BJIEMEHTOER B OpeoJax M MoTo-
Kax paccesHusa.B Oymyuiem HeoOXOMMMO MPOILONKATH WCCJAENOBAHHMA C Lie-
JibY pas3pacOTKU BKCNPEeCCHHX MeTOJNOB (a30BOr0 aHainsa Ha pormﬁ'
KpyT' 3JIeMEHTOB.
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OCHOBH T'COXMMUYECKHX MeTOJOB MOMCKOB IJAyCOXOSANeraiumx pyIHHX
mecropoxgerail, U,I. Wpryrox, I970.

I12,Couonecs A.ll. OCHOBH TEODMH M IMPAXTHKN MeTALIOMETDAYECKUX ChHe-
MOK, Amma-ATa, Vi3g-po AH Has,CCP, 1959,
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COBET I10 HAYYHbBIM OCHOBAM TEOXHMHYECKHX
METOAOB TNOHWCKOB MECTOPOMJIEHUWH (CI'TIM)

Il cecenn. 7o

CHUMIIO3UYM IO HAYYHBIM OCHOBAM TEOXMMHYECKHX METOAORB

MOUCKOB TIIYBOKO3AJETAWIMX PYAHBIX MECTOPOHJIEHHH

MUHEPATIOT'O-TEOXVMAYECKUE KPUTEPVY OLIEHKM YPOBHA 3PO3VMOHHOTO
CPE3A SHIOTEHHHX PYIHHX MECTOPOENERMIA B BAINATHOM SABAMKAILE

I'.C.Pam, B.®.Bemoronoeos, A.C.lax

BypATCKOE I'eOJOTRYecKOe yIpaBRICHEE

Heromerre foHma AETKOOTKPHBAEMHX MECTODORNSHEE NMOCTAEANIO Ha
TOBECTEY IHA H CHLerano SKTyalbEHM BONDPOC MOACKOB CKPHTOT'O Opy-
IieHeHRA, B HacTosmee BpeMs, EOTNa NPAKTHYECKH BCA omank 3anap-
Horo 3adaftRanbd NMOKPHTA MEARO- B CpPEfHEMACHTAOHHME I eOJIOTHYeCKH—
MA B METALIOMETDHYECEKEME CHEMKAME I BHSRAEHH THCAYE DyNOHPOARIE-
HEfl B TeoxEMEUECKAX aHoMamm#, mepeoodepenHoft 3amadet cTABOBATCA
HX pa3CpakOBRA HA NepCUEKTUBHHE K He HMeDimEe OparkTHEYeckof meHHOC-
TR. HeoOxomumo OLEHHTH H3BECTHHE AHOMANHE H DyLONDOABISHEA Ha
TIyOHHy, ONpENeNdTh YyPOBEHEL HX 2POSHOHHOI'O Ccpesa.

CxomeTBo pANa TeOXEMEYECKAX B MEHEDATOTHYSCKAX NPHSHAKOB GOJB-
moil IpynnoH SEIOTeHHHX MeCTOpPOXNeHd# cymecTBeHHO CHEXaeT >pderTAR-
HOCTEH EMEXIHXCH METOLOB ONEHKH AHOMANHE H pynomposaBieHHE.

Hexe DpRBONATCA NAHEHE O MEHEDANIOrO-TeOXHMEYECKO# 30HANBHOCTH
CepHOROAYENAHHHEX, HOJYeNaHHO-IOJAMEeTANIAYeCKAX, MOJAMETaLTHYEC—
KHX, XENE30DyNHHX E DENKOMETANBHHX MecTopoxieHE# 3amamnoro 3adal-
Eanbsi, Msy4YeRHeM I'eoJOrEYeCKOr0 CTPOEHHA, BeMecTBEeHHOT'O COCTAaBa
DPYL, OKONODYINHHX H3MeHeHR# EMemammux ODOpON 38HEMAJHECE HA peIRo-
MeTanbHHX MecTopoxmemmsax M.[.Kymmapes, M.M.loswrafiTac, B.W.Mrma-
Toen4, J.0.0nroes, I'.U.Tyrommk, A.U.Tmradypr, B.W.lassvenxo,H.I.
3adonoTHas, M.M.HoBEKoBa; Ha RONYeNAHHO-DOMMMeTAaLTHYecKkAX - A.C.
dunsko, P.C.Tapacosa, W,.H.Badxkue, A.A.Maraer, E.[I.Mapomos, W.B.
KpefiTep; Ba cepHORosgenaHmux - 0.B.IL10THMKOB; Ha IOJEMETa/LIEYEC-
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KkBx - B.J.Kammnermit, M.M,Bammuios; Ha x=enesopynuux - [.B.Betpos,
A.M.Topnos, H.5.forosanos, I'.C.PymaHues # np.

K nonxgmeTanniegecEKHEM B Hamem pafloHe oTHO-
CATCH CEHHIOBHE E CEMHIOBO-IEHKOBHE MECTODOXIEHHA, 3ajeraniae
cpeid RAapOOHATHHX Iopon HuxHero kemopus (JosaTrra, Xymar, Haxoit-
llomo ® mp.). PymHe Tesna HENpaBAABHOR RUMO- M JUH3006pasHO# Jop-
MH NpPAYPOYSHH K 30HAM TEKTOHHYECKHX Hapymermi. OHR ClIOXeHH Ta-
JIGHATOM R CHaJepHTOM C HEOQIHNEME KOJMYEeCTBAME GNeKnof pyIH,
KBapna, aKTHHOJAHTZ B CPODMADOBAHH B DE3yAbTaTe I'ANPOTEPMATBHO-
TO METacOMATHYEeCKOr'0 3aMemeHEd H3BECTHAKOB. BozpacT OpyIeHeHHA
NpENnoJOXUTeNbHO HUEHENaneo30ucKl, I'eHeTUYeCKHe CBASH C KARUMA-
JHO0 HEHTDYSHAEHEME RJM >(fy3MBHHME OODASOBAEAAME HE YCTAHOBNEHH.

B pymax npacyrcTeyoeTr Mo, Pb ,Zn ,Cd ,Ag ,Sb ,As , Sn ,
In W DAL LPYTHX 9SJEMEHTOB. BONBIMHCTBO U3 HAX OTMEYEHO TaEXe B
OepBEAYHHEX Opeojiax. b [eJoM IJIA OPE0JOB XapaKTepHH BHCOKHE uHC-
DepCHE CONEDEAHIE BIEMEHTOR 7 HASKEE KOS(UIMEHTH MAHEDATM3AIME®.
Bo BHyTpeHHell 3ome™ oCHapysmBupTCE PFb , Zn ,Ag ,Cd , In ,
Sn ,S8i ,Nd , As , Sb. B mpomexyTouHoi#f 3oHe mcuesapT Cd, In,
Na @ HECKOJNBRO HOOBHIIAOTCH KOHUEHTpaldd MHmbLAKA B CypbMH. Bo
BHEMHe# 30He OTMEYanTCA TOJNBKO ODEOJH OKpeMHeRus. [JIf MO pyRHHX
OpEOJIOB XapaKTEPHO yMEHbiieHHe MX MPONYKTHBHOCTE M pasMepoB. As H

(O Sb B HEX OTCYTCTEYDT WM NpeNCTARIEHH DENKAMA AHOMAJNBHHME TOU-
KaMi .

B pymHHX Tenax C yMeHBUIEHAEM IV[yOHHH cpesa yBeJHYMBADTCA OT-
HOCHTEJBHHE KOMMYEecTBa CEHHLA, MHlIBAKA, MEOH, CYypBMH. MAHepasoTH-
YeCKas# 30HANBHOCTE B OHOIODYIHOM3MEHEHHHX NOpojaxX NpPOARIAETCH B
TOM, 9TC BO BHemHejl 30He Da3BUTH OPOXAWIROBAS KAapOOHATH3AIMA M OK-
BaplleBaHWe, a [0 Mepe NPUCIAKEHHA K DyIHHM TeJaM BO3pacTaeT HH-
TEHCHBHOCTH OKBapLEBaHAA, NOARIADTCA aMmpacommsarms (aKTRHOMMTH3A2-

¥ Cormacro /1/, mon xoaddHImeHTOM MEHEDATH3AIAYE TOHAMAETCA
Y4CTOCT: TOI'0 HHTepBaNia PAHEKMPOBAHHOI'O CTATHCTEYECKOT'O pAja, Xa-
PaKTEpU3YIIEre eOXAMAYECKYR &HOMAJAD WIE Opeos, B KOTOpDOM pac-
TNOJIOREHH AHOMAJNBHHE KOHLEHTpALm#,

¥ Bunenemme 3om OpOBENEHO C y4YeToM COoCTaBa IVIABHHX, MAaJomol-
BHXHHX M JIeTyIAX 3JMEeMEHTOB. Pa3MepH HX 3aBHCAT masm..\@paaou
OT CNOCO0a OGPa30BaHMA DYNEHX TeX M ODEOJOB, TONBAKHOCTH aue-
MEHTOE # [I'@0JOTO-CTPYKTYPHO#  OGCTAHORKM HA  NMECTODOXIe-
HEAX ,
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ImA), cyadad MAPATH3ALMA, YYACTKAMA HE3HAUMTENLHOE CRADHAPOBAHHE.

KordenaHHEO-NOoOXTMUMETannTHIeCKHUE MeC
TOPOXNEHAS U3BECTHH Ha TEepPHTODHM 3amamscro 3adafixaned B EpaBHHH-
CROM pynHOM paitone (Oseproe, Yawmaytyit-1, yaensyryi#-2). Omm 3a-
JIeTanT Cpeml OCAaN0YHO-BYJNIKAHOTEHHHX MOpPON HAXHEeKeMOpU#CKOTO BO3—
pacra (Tyfu, Ty(fETH, KECJHHE H OCHOBHHE 3(fy3mBH, H3BECTHAKH,KAp—
GoHaTHHEe OpeKYEH). PyIHHe Tesa MIACTO- U JMH3000pa3HOH fopna,
COTJVIACHHE C EMElaniMMA MODONAMHA, CJIOREHH NpPEHMyIEecTBeHHO MEpH—
TOM C IepeMeHHHMA KoJudecTBaMe camepura, rareHdTa, MAPPOTHHA,
KapOoHaTOB, KBapla, 0apATa. B aKueCCOpDHHX KOJHYECTBAX B  HEX
NPRCYTCTBYRT OJeKJIHe DYLH, MATHETAT, APCEHONMPAT, XaJBKOIMPHUT.
Ho3pacT OpyIeHeHKA HAUXHeNANneo30lCKHil, reHesHC, MO MHEHMD OLHEX
uccuenopaTeneil, UIpOTepPManbHHl, NDYTHX - BYJIKAHOI'©HHOOCANOYHHIA.

Pynsane Tesa CONpOBORNADTCH KOHTPACTHHMA NEDBUYHHMH OpeoNaMu
3JeMeHTOB, B CTPOEHHM KOTODHX OTMEYanTCA CHefyhIue OCOOEHHOCTH:
BO BHyTpeHHelt 30He pacmpocTpaHeHs Zn ,Pb ,Ba ,Ag , Tl,4s ,
Ccd . B npomexyTodHO# 30HE McuesapT Cd , Ag , Tl U NOARIAETCA
Cu . Hepenko 3neck yBeJNRYMBAETCHA MHTEHCHEBHOCTEH OpDeosa MHUBAKA.
HewH!e 30HH OPEOJIOB IpencTa RIeHH Menbio H OapueM WIM OLHMM Ca-
DHEM.

L ommdyde OT BeDXHMX JaACTed DYyIHHX Tel B NMONPYLHHX Uepecede-
HHAX MAaKCUMMATBHO KOHTDACTHH OTpHUATENBHHE opeosw Ti, V. , Zr ,
OTME4aeTCA pesKoe yMEeHBIEeHHe DasMepoB W MNPONyKTHEHOCTH OpEOJNOB

Zn , Po , Ag ,T1 H OCOGEeHHO Ba . 3nech E OopeosaXx  COREpmeHHO
OTCYTCTBYWT Cd , As . U DyIHHX TeJax C TIyOAHOM YMeHHNAeTCA KO-
J4gecTB0 Ba, Zn , Pb , Ag , Cd , T1 , As , a OTHoweHue Pb/Zn
nommxaerca oT [:4 go [:I12; ymenmuuBaeTCA KOJMYECTBO MADPOTHHA.

-OTMeYeHHaA ACHMMETDUA B pACIpeleneHRd 3JIeMeHTOE NONTLepKIaeT-
CA ¥ M3MEHEHNEM COCTapa % COINepRaHWE 3JEMEeHTOB-NpUMEceil B MHHe-
paJax pDA3HHX 30H, KODDeAflliOHHHWE CBA3M MeRIY CONIEDFAHUAMA  3Je-
MEHTOE 3aKOHOMEDHO yCWIRBANTCA CBU3Y BBEpDX.

CepHOKOJAY @ 2HHEE MECTOPOXOEH.AA 3a7eTaNT Cpe-
IK OCALOYHHX ¥ PByJK2HOTEHHO-OCA/0YHHX [OpOJ HUXHErc Mnaneosos
(mecTopornenns 3anrona, Ynca-Hyp). PynHue Tena JauH30- W KAI00G-
pasuo# $opmE NMpHYypOYeHH K 30HAM TEKTOHMYECKMX HapymeHRd B KapGo-
HATHHEX ¥ KapOOHATCOLEDMA MX Nopojax. Pymu maccupHol, 1a0OBHpa-
REHHOU HONOCYaTON K IyCTOBKpPAMNEHHO# TeKCTyp CJIOXEeHH HHDATOM C
nejeMeHHHMI KOJTMYEeCTBAMA KB4llA, AKTHHOJAWUTA, KApGOHATOE. «3 PYR-
HHX MAHEeDanon F HeOJOJLUMX KONMYeCTRIX MPUCYTCT YT XAJLKOMADHT,
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cfanepuT, TANeHAT, CTAHHWH, BACMYTWH, apCEHOMADHT, KOGANBTHH,
JHHHEHT. MecTopommemua CHODMEADOBAHH U3 THIPOTEPMAJIBHHX DPACTBODOB
A UMEePT NpenmoJOXATeNbHO HUXHenaneo3okcKuid Bo3pacT.

BoXpyr pYyIHHX TeJ OTYeTHUBHE OpeosH odpasywT Cu, Co , As ,
Sn ,7n , Po ,Bi , Mo . I[IpPONYKTHBHOCTE U pasMEpH OpEOJOB MO
HODMANA K [yIHHM TejaM OOHYHO HEeBEeJMKH, HO B yYACTHKAX BHKIAHHBA-
HUA DYOHHX Tea (onee 3HAYATENPHH B (QUKCHDYOTCA HA DPACCTOAHEU N0
I00 » Gonee meTpoB. Lo BHyTpeHHe#d 30He opeosa NMpACyTCTRywT Co,
Cu ,5n , Zn, Pb , As , Mo. , Bi . B npomexyTouHo#l 30He Hcyesa-
BT Mo, Bi , & Pb M Zn NpeNCTARIEHH eNUHAYHHMA 2HOMAIBHHMA TOY-
KaMAd. DHemHAsA 30Ha XapaxkTepusyerTcA opeonamd Memd. OnHOBpPeMEHHO
C M3MEHEHHEM COCTABa OPEeOJIOB OTMEYAeTCHd 3aKOHOMEeDHAA CMEHa MeTa-
coMaTHYEeCKUX NpeoGpa3oBaHUil BO BMemammpx Oopojax. BOUM3W pymHHX
TeJ, OCOUEHHO CO CTODOHH BHCHYEro OOKa, pPACNpOCTPaHEHO MpEeuMy-
NIeCTBEHHO OKBapleBaHWe, KOTOpoe 10 Mepe yhaleHudA OT DYINHOro Te-
Ja ToCTeNneHHO CMeHAeTCA aKTUHOMMTH3aipe#. Ene manee pacmnogoxeHa
30H& TEepeoTNOXEHHNX KApOOHATOB.

L pyEHHX Tesax C TUYOHHOI yBeJHYMBAeTCsA KOJIUYECTBO Keapla, 3
ROJHYECTBO AKTAHOJNATA YMeHBUAEeTCA. B MApETAX 3aKOHOMEDHO  HM3Me-
HAGTCA CONEpEAHHE JJEeMEeHTOB-UpUMecCeil; B 4acTHOCTH, yMeHBuaeTcs
CONEPRaHNE MHIIBAKA, yBeJNHUMBAETCH — XobaibTa.

ienes3opyneEHe MECTODOXIGHAA H DyNONTOARIEHAA B
HacToALee EpemMA B JanauHom 3adafikajbe ACYACAANTCA HECKOJNBKHME Ie-
CATKaM4, MECTOPOXIEHHA 3anerawT B DA3JHYHOI cTemesu meTamopdm3o-
DBaHHHX OCANOYHHX M OCANOYHO-BYJIKAHONEHHHX OTJOKEHUAX NpoTepososd,
HUXHEro naneo3sod. PynHHe Tesa JHHSOBHIHOI,TIACTO- H cTOJCOOGpa3-
Ho#t opvH CJIOXeHH MarHeTATOM, TpaHaTOM, MApOKceHam#, aminCosamd,
KBapueMm, KapOoHaTami. XapakTepHO! OCOGEHHCCTRE pYI ABNAETCA 000-
TamerHoCeTs UX cyabbunnofft B, B YaCTHOCTA, NOMMMETALIMYECKON MAHE-
pam3aidell (MApUT, MAPpOTEH, cpajsepat, xarekomiput). OHa chopvm-
pOBaHA lOCTE REJE30PYAHOM H HepelKO NPOCTPAHCTBEHHO pasolleHa C
He#i. B CBA31M C OTHM MEepPHUYHMEe OPEeoJH YacTC He COBNANANT C KOH-
Ty AMA PYNHHX TeJs. PAa3MEDH ODEONIOB B LIeJIOM HeBeJHKH, HO Ha Opo-
NOJIKeHNM DYLHHYX TeJ [0 BOCCTAHAN NpOCHeXMBANTCA HepeoKo IO Tnep-
BHX COTEH MeTpok. B0 BHyTpeHHeil 30He opeona npucyTcTsypT Cu, Zn ,
Mn X penKMe 2HOMANbHHE TOuKM Pb, Co , L0 PHEWHeill 30HE  OpEoJH
OOpPE30DEHH NPEMMyEeCTECHHO Melbl.

Co CTOPOHH BHCAYETO OOKA DYIHWX TEJN OTMEYaeTCHA CPAERHATENBHO
qeTKaA 30HAJNBHOCTE I U3IMEHEeNnH# PMenaipiMX MODon. Heuzmernennyue no-

i . s
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PONH CMEHATCHA 30HOE MEPATEASEPOBAHHHX, XJODHTH3MDOBSHHHX, 3aTeM
aM{ROOMETESADOBAHHNX H CRADHEDOBAHHHX HX pasHocTe#f W, Haromeln,
MACCHBHHME CEapHaMi,., MacmTalH MeTacOMATHYECKHX H3MeHeHHE# mopox
B ofmeM ciy4Yae He 3aEBACAT OT DasMepOB KOHKDETHHX pyAHEX Tex. [m-
PATH H3 9TEX 30H OOHYHO KOGATBTOHOCHH.

BoaxrdpamMo BHE MECTODORIGHEs Ha TEpDHTOpEM 3amap-
HOT'0 3adafiranbs OpEfCTABNEHH KBapl-CyALIBIHEO-IDOHEDETOBHMA , KBADI-
BOAB{PAMATOBHME , KBApI-EEIETOBHME H pEeNROMETaNBHO-TDOHEDHETOBHME
MEHEDANLHHME TEDAME. MeCTODOXNEHEs OpEypOYeHH K KBADOEEHM XWAaM,
ITOKBEDKOBHM 30HaM B B COJBIEHCTBE CIy9aeB NATADYDTCHA ME3030€M.
PynaHe Teja 3ajerapT Cpemd IDAaHMTOB, NHODHTOB, KpHCTALIAYECKEX
CH2ENEB, B DENKHX CJIYJAsAX CPENH H3BECTHAKOB.

Kpapn-cynsfuneo-roOHEpDETOBHE DyIHHE Tela CONEepRAT B IEepeMeH —
HHX KOJHYECTEax I'DOHEDHET, TaleHuT, chanepaT, MApDET, QuoopdT, ce-
PHIET, ClNeRiIHe DyOH H OKpDyXeHH opeojame W , F , Rb , Cs ,

Pb , Zn , Cu, Sb , As . HanOosee MHTEHCHEHH 4 NDOTAXEHHH Opeo-
JH HA TDOJOJXEHHE DyNHHX Tel H DyAOEMemMARNMX CTOYETYD (mo He-
CKONBKAX COTEH MeTDOB). BHYTDEHHSA 30HA ODEOJIOE IO UIEMEHTHOMY

Hadopy OTBEYaeT COCTABy DYHHHX Tex. Bo BHemHe#l 30He paclpocTpa-

HEHH I'JIaBHEM ocpasoM Pb , Zn , Cu , HHoTma F . B mpomexyTouHOR

30HE OTMEYabTCd MAKCHMANBHHE KOHLEHTpamE# F , Rb , Cs,

OTEM yJYacTKaM COOTBETCTBYDT (UOODHT-CIONHCTHE METACOMATATH. B

DYOHHX Tenax ¢ TIyOMHOA B LENOM yMEHBIAETCH KOIMYECTBO  Cyandm-
LOB, NOBHNAETCA OTHOCHTENEHOE KOJRYECTBO HOJNEBOrO MNaTa,Kk BepX-

HEM TODH30HTAM YMEHENAETCH KOJHYECTBO X&ABKONHDHETA, YBEIHIEBAET-
ca - Gmerno#f pynu, cepRuATa. MamepaiH H3 TUIyGOKAX  TODE3OHTOB,

K2k NpaBWIo, Oojee OCOTameHH 2JeMeHTaMH-IpEMecAMA (B TaneHHTax

yBEIHUABAETCA CONEPEAHHE Bi, Te , T1 ). C mpyro# CTOpOHH, JeTy-
TUe SMEMEHTH ( Ro , Cs ) comepEaTcA B NOBHIEHHHX KOHLEHTDa-
UEAX B MAHepajaX BepXHWX YacTell MAHEeDaIM30BAHHHX 30H.

Keapu-meeymToBHEe pymEHe Tena (mecropoxmemns Cramicroe,Kasassa
HonsHa) compoBORNawTCs opecjamd W , Zn , Pb , Cu , Ag , Sb , As,
F . OpeouH, K2k OpaBWno, HeGOJNEIHE NO pasMepy M NPONYKTHBHOCTH.
Kag ® 7717 OONBUMHCTEA ADYTEX XAJBHHX MeCTOpPOXIEeHuit,foJee NpoTa-
ECHHH OpeOJH B yYaCTEKAX BHKIMHABAHAA DyOHHX Tel. Bo BHEmHeH 3o0-
He opeosa (MRCHADYDTCA B OCHOBHOM Sb, As , Cu . BIHRe XK DyLHOMY
Tedy nosBIAnTCcA Zn, Pb , Ag ®, HakoHen, W .

B pynHHX TeJax B HAaNpaRIEHEHX OT TuiyOOKEX T'OpA3OHTOE K Bepx-
HAM IPORCXOIMT CMEHa XaJbKOMADHTA OJeRIoi pyno#, yMEHBNAETCA KO-
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JUYeCTBO ARTHHOJHATA, HNOABIAETCH B HECROJBKO HNOBHNIEHHHX COILEpXa-—
HAAX QUODOpRT.

B peakxoMeransEo-TDOHEDHAT O BH X MeCTo-
POXIEHHAX ODyINEeHEeHHEe JOKAIW30BAaHO B IMODHTAX, MOHIOHATAaxX, Ipa-
HATax, MeTaMopfHUYeCKEX CHAHIAX B BAINE MTOKBEPKOBHX S0H M y4acT-
KOB. B OpoXANRAX OPACYTCTEYDT KBApH, (UIOODHT, CEpHIMT, MNOXeBo#
moaT, I'CHepHT, MADHT, mMeeJRT, cjasepuT, TajleHAT, CyabfocomH
BACMyTa, XalbKOMADAT. Bvemanmae DOpONH B pasuA4YHO# cTemeHd dumoo-
PETASHDOBAHH, NMAPHTH3APOBAHH, CEpHIMTHSHPOBAHH. B HEHX pasBATH
IHPOKHE OpeoJH CoJrmoli I'DyINH SJEMEHTOB: BO BHyTpeHHell 3oHe -
W, Rb ,Cs , Sn , Mo , Bi , Cu ; B IpOMeXyTO4HO#X - mMCYe-
sapT W , Bi , Mo , HO B GoJiee BHCOKHX KOHIEHTDAL@AX OPHACYTCTEY-
BT Pb, Zn . Bo BHewHell 30He pacHpoCTpaHeH NpPEEMyLECTBEHHO F ,
pexe Pb, Zn . HarGozee NpOTAREHHH H KOHTDACTHH ODEOJH HA  Mpo-
HONXEeHHH DyNHHX TeJ H DPyLOBMEmManmiX CTDPYETYD.

QanpopAT-feHAKRTOBHE

MECTODOKIEHUS 3aNeranT B KapGOHATHHX NOpoNax, B DAYRaX Iepecian-
BaHNA KAPOOHATHHX B NEeCYaHO-CHAHLEBHX MOpoJN, HAa ROHTAKTax n3-
BECTHAROB ¢ rpaHMTamd, PynHue Tena copMaporanuchk B peayansTaTe
THAPOTEPMATBHOTO METacCOMATHYECKOTO 3aMemeHns NpedMyleCTBEeHHO H3-
BECTHAROB E KapOoHATHOR cocrannsmme# mopox ® OpenCTABIEHH JHH30-
OCpa3HHME TeJaMd A MAHEDANM30BAHHHMA 30HaMH. OHH CJOXEeHH QIDODH-
TOM, C NONYAHEHHHMA KOJAYecTBAME (eHaKETa, [MONEBHX WNATOB,

KapCoHaTa. [locTosAHHO, HO B HECOJNBIMX KOJHYECTBAX IpPACYT-
CTBYDT NApPAT, cHajepaT, T2JIeHHT. BORDYT DyZHHX TeJN  yCTAHOBIEHH
OpeosH ;. S Rb -Cai 7, 'Shiy Mo, 2n’ , Pb., Ag . Ora rac=

COLEALMA COOTBETCTEYET 3JEMEHTHOMY COCTAEy pyUHHX Tex. [lepewuc-
JEeHHH} KOMIULIEKC SJIEMEeHTOB IIOJIHOCTHD (UKCEpyeTCA BO BHyTpeHHei 30-
He OpeoJoB. BHEMHAA 30HA OPEOJOB IpejiCTaRIEHa NPAaKTAYECKH ONHEAM
fropom. B IpOMEXyTOWHO# 30HE, KpDOME HEro, OTMEYanTCA MAJIOKOHTDAaCT-
HHE OpeOJIH Zn , Pb , Y , mHOrma pemkux mesoweit ( Rb , Cs).

B monpynHOR 9acTH NpONYKTUBHOCTE OPEQJIOB NamaeT.  UCOOEHHO
YMEHBII2eTCA KONMIeCTBO JeTyaux ( Rb , Cs , Ii ) B XanrbROMIBHHX
(Pb , Zn ) 31eMeHTOB. llIOKa3aTeNbHH B 9THX CIyYafX pacyeTH OT-
HOWEHW# CONyTCTBYDUHMX SVIEMEHTOB K Cepwulnn. WMAHepajorndecKas 30-
HAIBHOCTH B DyAHHX Tejax MeHee JYeTKas.
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Weonenopanesa Noxasand, 49TO Ha BCEY U3YYEHHHX MECTOPORNEHHAX
CyleCTByeT YeTKasd BepTAKANbHAA 30HAJBHGCTH B DACHpENENeHHHd 3Je-
MEHTOB E MHHEDANBHHX &CCOLMAIM#. 30HANBHOCTH NMONYEDKMBAETCA H3-
MeHeH#EeM KaYeCTBCHHOT'O COCTAB2 DyI X ODSQJOE, & TaKXe  BeHIAH
OTHOWEHU! BJIEeMeHTOB-HHIUKATODOE K TJIABHHM KOMIOHEHTAM, CWIH KOp-
PENAIMOHHO) CBA3A B Napax 2JeMEHTOB W CONEpXAHMi 3JeMEeHTOB-NpH-
Meceil B CKBO3HHX MHHepanax., MHorooOpasde ops OpDOABNEHHA  aJe-
MEHTOB B pyliax i opeosax (pasymMuHHe N0 COCTABY COGCTBEHHHE MHAHE-
pard ¥ H30MOpJHHE NpUMECH) CRA3HBAETCA HA HX OTHOCHTENBHOR mo-
LBUEHOCTH M, B KOHEYHOM CYeTe, OpefolpenenseT CBOEOGpAasne 30HANB-
HOCTH.

Ha meTacomMaTH4YeCKHX MECTODOXKIEHUAX DyNHHE TeJa OKDYyXeHH  He-
GoNBUMMA, HO Xopomo nudxpepeHIMpOBAHHHMA NMEPEAYHHMA OpPEOoJaMd ,pas-
MepH KOTODHX (YHKIMOHANBHO CBA3AHH C pasMepaMd DyNHHX Tea.B cuay-
9afx, KOTXA OpyIeHeHHe KOHTDOJHDYETCA 10JBKO CTDYKTYPHHMA (ParTo-
pami, pasMepH NepEdYHHX OPEeoJIOB, MX 2JIEMeHTHHII COCTaB Ha pasNMy-
HHX yPpOBHAX Cpe3a BapbUpyoT B WADOKHEX Npenesax, 3aKOHOMEDHOCTR
CTpOEHUA HX B Npenesax pynHoi#l 30HH YCTAHABIMBADTCHA C TPyNOM R
38BACHMOCTH Da3MEPOB ODEOJIOE OT pasSMEDOB PYLHHX Tea OOHYHO HET.

Oomeit reoxEmMA9ecKoif 0COGEHHOCTED H3YYEHHHX THIOB MECTODOXIE-
HA# ABIAETCA OTCYTCTEHE CKONBKO-HEOYNP BHAYATENBHHX KOHIIEHTpAIMi
PTYTE X Copa B pynax B opeosax. OTHOCHTENBHO aHANOIMYHHX  THMOB
opyneHeHus npyrux pafioHor CCCP B OIMCAaHHEX pynax ® opeoJax
CONEeDEAHAA MHIBAKA ¥ CypbMH HHXe. Bce MECTOpPORIEHHA, COLepramme

pengue anemeHTtH (Mo , W ), oGoTamenH §TopoM, pyCumaeM, le-
3ueM. LOCTOSHHO, HO B HEeOONBLAX KOJMYECTBax,dhrop NpUCYTCTEYET o
B IDYyTEX THIAX MECTODPOXIEHHi. ~

30HAABHOCTE paclpefeeHAA ONHAX W TeX Xe 3JeMeHTOB B IeLBAT-
HHX OpeoJiaX IJIf DPASJUYHHX THIOOE MECTODOXNEHHA HeomuHaKOBa. B 00-

meM BALe MOJOXKEHWE OTHEeNbHHX TPyNN JVIEMEHTOB COBIALAeT C DANOM
TNOABUKHOCTH, TocTpoentum J.H,OBuMHHEKOBEM # C,B.T'paropsaHoM. Bmec-
Te C TeM, reoxuMHdecKas cnemMdmka MecTopomueHH# 3amameOoro  3a-

cafixenba, MHOTOOOpasde HOpM HAXOXNEHHS 3JEMEHTOB B Opeosax '
pynHEX Tenax (Hampumep, OJIOBO B DyLaxX MoXer HaXOIMTBECA B COCTABE
KECCHTEPHTA H CTAHHWHA, B Opeojax - B CINNAX B OOJEBHX MOarax
T.0.) JCJAORHAWT 30HANBHOCTH, JlnA TeppETopud B3amamHoro 3acaiKanba
DAL 30HAJNBHOCTH HEOOXONEMO HONOJNHUTE ropoM, DELKHMA meaoYamMu
( Bb, Cs ), He Bmoase onmpejel]ieHHO moJyoxemme B psany B, Hg,

As , Sb , OrmensHue azemenTsH ( Sn , Cu ,Bi ) fmKcupynT-
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CA B PasHHX 9aCTAX [EePBHYHHX ODEOJIOB.
drreparypa
I. Tuuscypr H.M. B np. [paMeHeHde TeOXEMAYECKHX METONOB IpH Me-

TAJUIOT@HRYECKUX HCCAENOBAHMAX DPYIHHX paioHoB. M., "Henpa",
1966.
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COBET 110 HAYYHBIM OCHOBAM TEOXHMHYECKMX
METOJI0B  [HOHCKOB MECTOPOAJIEHNH (CTTIM)

I vcocenn o

CHMITIO3MYM 110 HAYYHBIM OCHOBAM TEOXMMHYECKHMX METO10R
MOUCKOB IVIYBOKO3AJEIAKIHX PYAHbLIX MECTOPOAJIEHHI

B0HAJILHOCTD NEPBAYHHX OPEOJIOB HEKOTOPWX MECTOPOXIERMY
BUCTOYHOT'O 3ABA/KAINEA

1.P.3aBopoTHuX, P.A.Baymnrefin, B.A.Hanaprs, H.T.Tpurophes,
B.M.Casux, P.H.Bomocukor, ®.H.Anexceer, A.P.KopreBa

YATHHCKOE T'eOJOTUHYECKOe yUparieHne

B Bocrownom 3adafikanbe NMEepBHYHHE OpPEOJH M3y4YalnCk HA pAne
MmecTopoxnermit: [loxpoeckom ([IpmapryHcroM) mosmMeTastAyeckoM, Kos-
JIOBCROM M llapaCyHCKOM 30J0TOpyANHHX, CepeGpAHCKOM OJOBO-BHCMYTO-
BoM B bom-T'opxoHckoM ponbfpamoBoM. IloxpoBckoe ©  CepeGpsAHCROE
MeCTODORINEHHS pacmoJarabTcA B NMpenesnax BuneseHHoro C.C. CsupHO-
BHM MOJNMMETAJUTMHYECKOT0 DYNHOTO Mosca, NMepBoe — B ero HeHTPANbHOi
9acTH, DBTODOE - B CEBEpPO-BOCTOYHOI; HoznoBckoe - Ha miomanw Ky-
TOMapCKOT'0 GaToNuTa MO MNerafepur NoJEMeTAJMdYecKore modca, Jllaps-
CYHCKOE - B 30J0TO-MOJMOGHEHoBoM mosce, Bom-T'opxoHckoe - B Ixuma-
Xunor-HepumHCKOR 30HEe BOABHPaM-30JI0TO-MOMXGIEHOBOT'O NofAcCA.

[Ip u3yuyeHnd OpeoJIOB TOPHHE BHP3COTKU K GYpOBHE CKBAXUHH ON-
POGOBAJACE TOYEYHHM CHOOCOOOM Mo WATeppanaM I-5 m. [IpoGH Becom
I00-200 r mocne cooTEeTCTBybme# odpadoTk (mpoGneHue, UCTHPAHUE
o 0,07 Mv) moaBepranichk MOAYKONUUYECTBEHHOMY CIIEKTDATLHOMY AaHa-
a2y Ha I0-I6 a1eMeHTOR-MHIAKATOPOR, KOTODHE YCTAHABIUBANACEH LIA
KaXIOI'0 MECTODOXIEHUA MOCJE TDOBENEHHS MOJHOTO CHEKTDANBHOI'O aHA-
au3a. O6padoTka pesynbTAaTOR @HANHE30B 3aKIDYaZack B pacueTe pAnma
0apaMeTpoB, MOCTPOEHAN NMEePEMYHHX ODEOJNOB HA T'eOJOTHYECKUX paspe-
32%, ONpeneseHEW WX NMDOLYKTAEBHOCTeid. 3aTeM Mo xapakTepy  BepTH-
KanbHO!f 30HANBHOCTE ONDENeNANACH HANDYNHHE M MONDYNHHE  OpPeoJH
37MEeMEHTOE B TEJAMHCE BHRONOH O MNEpPCHeKTABHOCTH BCKDHTOI'O OpyHeHe-
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HAA (yCTaHABNKBAJNACE IVIyOHHA SPOSAOHHOTO Cpe3a WK TIOJIOREHAE
nepeceKanmiX MECTODOXIEHHE BHpPACOTOK B ero BepxHeilt, cpenHe#t mwm
mnxHell JacTax) B HEoOXONUMOCTH NpORelE HUA manbHefimix padoT.

Dorkposckoe (IpuapryHcrKkoe) DOJXH-
MeTaJlrandTecKoOe MeCcTOpDOERZIeHHUe. [iomans
MECTODOKIEHIA CAOREHA HEXHENAane030{CHKUME M3EECTHAKAME W CIaHDma-
Ml aNTaYAECKO# CBUTH, HUXHE-CPEIHEDPCKHMA KOHIVIOMEDaTO-IEeCYaHH-
KamMd A CJIaHUaMA KajiTaHCKO#f CBUTH W HARHEMEJOBHME (PaHrIOMEepaTam.
PynmoeMemapmuMe MOpORaMM B CEBEpPHOH YACTH MECTODORNEHUS SBIANTCH
H3BECTHAKA, 8 B DXHO# - KOHIJIOMEDATO-IECYaHHKW, [[pOCTHpaRde n3-—
BECTHAKOB BOCTOYHO-CEBeDO-BOCTOYHOE ('?50), IaneHre CeBepo-3anan-—
HOe NoIL yIJIOM 60-70°, OPOCTHDAHEE KOHIVIOMEPATO-IECYaHNKOB TaKxe
ceBepo-BocTouHoe (45-50°), magmemme xpyroe (75-85°) ma cemepo-sa-
naj Wil Oro-BOCTOK. Hamdosee KpymHHe DyIHHe Tena InasHoe R k 4,
pachoJOKeHH B y3ko#t (B cpemmeM 50-70 M) MONOCE DASBUTHA CEKyUEX
HapyuweHn# ceBep-CeRepo-3aNanHOTo (340-350°) mampamneEmsa. Pymmoe
Teno ¥ 4 JOKANM30BAHO E CeBepHO#t wacTH aTO# MOJOCH, T'IEe OHO 3a-
JieraeT B HURHENANEO30HCKEX M3BECTHARax, [JaBHOE pymHOE Telno - B
pERHOfi WacTH, e HapyweHHAs NepeceKanT DDCKHe KOHIJIOMepaTo-lec-
YaHWKA. PymHOe Teno % 4 mpociexeHO Mo mpocTHpaHdnw Ha 140 M, a mo
nmameHmD - Ha 250 M (He @O BHKMHMBAHMA). MOMHOCTE €ro B CpENHEM
oKoJ0 5 M. [VIaBHOE pymHOE TeNo OpOCNeReHO MO HpoCTHpaHEm Ha 300M,
oo nameHAn - Ha I170-I90 M. PymHHE Tejsa OpeXCTABIADT COCO# FAIO-
DONOCHHE 3aJeEM C THEe3NO0CDA3HHM IPOXIIKOBO-BKDAILIEHHHM OpyleHe-
HAEM ¥ OTHETBHHMA Y9ACTKAMH CIUIOMHHX MaCCHBHHX Cy/IBIHMIHHX DYyX.30-
HE OKHCJIEHUA IpocaeznBaeTca N0 IySuHH 40-50 M B RApOOHATHHX
20-30 M B CATHKATHHX [OpPONaX.

TrapHHMH DYLHHME MAHepaJaMd NEePBAYHEX DyN MECTOPOXIEHHA ARIA-
nTcA chanepuT, rajeHuT, MDUPAT, APCEHOMAPRT, BTOPOCTENEHHHMH — IH-
PAT 1O TMEPPOTHHY, NHPPOTHH, MEJIBHAKOBHT, MADKA3HT, MATHETHT, Ie-
MATHT, b BHOe NpuMeceil NpUCYTCTEYNT XaTbKOMADUT, Glernasd pyna,
OyNaHREDAT, OYPHOHUT, JEIMHTHT, WIBMEHAT, CTaHHWH, KAHOBAph,BHC-
MyTAH, KACCATEpUT, SHAPIUT. MinepanmooGpasorBaHMe NDOMCXONWIO B He-
CKOJBKO CTamuifi, I'aBHHE W3 KOTOPHX TaJeHAT-CHaNepuToBas U apce-
HOIMPUTOBAA.

JJeMeHTaMU-REIUKATODAMA TOJRMETATHYECKOTO OpyIeHeHdd, ofpa-
SYOIEMZA NEpBAYHHE OpEeosH, SBRIAOTCA CyDpbMa, CBHHEN, IMHK, Mens,
ONORO, MHUIBAK, MapraHen, llMpMHA OpeonoB CEAHIA, IMHKA, MHNBAKA
OpEeBHaeT MONHOCTE DYIHHX TeJ, KAk NpaBAIO, HE MEHee dYeM B He-
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CKOJIBKO pa3s, & Ha yJYacTKaX CWIBHOX TeKTOHWYECKO# HapyWeHHOCTH -
B IECATKA pas; MOMHOCTH OPEOJOB INOXONUT N0 35 M. OpeosH DasEATH
B OKOJODYNHOM ¥ HalpyHHOM NMpOCTpaHCTBAaxX. ComepxaHme YHABAHHHX
SJMEMEHTOB B HHX NOCTHI'AeT NECATHX HoJelt mpoueHTa,Hrxe BHFMHEBA-
HWA DYOHHX TeJ NepBHYHHE OpeoJH BCeX SJEMEeHTOB, KpOMEe MHNBARA,
[OCTEeNeHHO 3aTyXawT. IJTO MOKET OHTH MCHOJB30BAHO NMpA MPOTHO3aX
OpYIEHEHAA HA TUIyORHY.

KosnroBcKoe 30N0TOpPyIXLHOE MecCcTO -
POXJIeHHEe OTHOCATCA K 30JOTO-aDPCEHONMPUT-rajeHAT-CYaBho—
CONBHOMY THUMY S30J0TO-CyAbdunHoR fopmammi. MecTopoxneHHe OpPRYpO-
YEeHO K TpemMHHO# 30He CyCIMpPOTHOTO NMPOCTUPAHUA B r'paHuTommax Ky-
TOMAPCKO#X MHTDY3MM KapOOHOBOT'O BO3pacTa. J0JOTO-NOJHMETANIAYEC—
KHe DyLHHE TeJa JOKAaNM3yNTCA B HECKONBKAX MOYTH NapajJeibHHX pas-—
PHBHHX CTPYKTYpax MOmHOCTED A0 100 M R NpOTSXEHHOCTEO Ko L1500 M.
MomgOCT® pymEHX Ten noctaraer I,5 M, mmHA BX mo 300 M. [lamemme
PYAHHX TeJN B OCHOBHOM Ha& I NOK yIJaM# 65-85°. PynH ciaomeHH THI-
pOTEPMANEHO M3MEHEHHHMA (CGepe3HTH3HPOBAHHHMA) T'DAHATOUNAME ,AHOT-
Ia — XJOPATH3MPOBAHHEME W KapOOHATH3WDOBARHHMA Jamupofupamd, He-
CymMMM NpPOXWIKMA, HepaBHOMEDHYD BKDAIUIEHHOCTH H THe3na CyasdumoR.
3a ODperenamy pDyIHHX TeJ EMeWaniMe OpyleHeHMe MODJHpOEBUNHuWe OHO-
TATOBHE TI'DAHATH X I'DAHONMODATH TaKKe HOINBEPIVIACE Cepe3dTH3almd,
XNOPATA3AIAKR, KAPOOHATW3AIMA B MADATA3AIMA. [aBHEMA DyLHHEMA MA-
HepalaMe SRIAOTCA APCEHOMMPUT, NMUDHT, TAJIEHWT, 30J0TO, BTOPOCTE-
OeHHHME - CYJBDOAHTEMOHATH CEHHIA, XANbLKOIMDAT, chanepaT, OAeR-
Jag pyna, penKkmMd — NEPApreapuT, 4DreHTUT, CaMOponHOe cepelpo.

B mepBAYHHX Oopeosax pPyIHHX Tea OOHADyXMBALTCA CypbMa, cepedpo,
CBUHEN, [MHK, MeIb, MOJUONEH, MHIAAK, Ha BepXHEAX IOPH3OHTAX yC-
TAHARIKBAETCH CASNyPIA pAN COPH30HTAJIBHOK 30HATBHOCTH (OT BHem-
HHX 30H OpeQia K BHYTDEHHMM): CBUHEI-MeNb-MHILIK-CypEMa-IMHE -
TOTHAa KaK Ha HARHAX PODU3OHTAX DacHOJORECHHE SJAEMEHTOR B pANY
HHOE: IMHE-CBHHEI-MeNb-MHIbAK. MHTEpPDaNH C NPOMHIUIEHHHMA COLep-
KAHMUAMA 30JI0T@ COMPOBORNANTCA OCHYHO Y3KEMH oOpeoJaMd cepeopa.

IapacyHcroe 30rero0pyYrLeEoe MecTo-
POXIEeHHAE TpeicTaRIeH0 CyIbLJUIHHMA, KBapH-Cy./BOALHEM ,
CynBPAIHO~-CYABfOCONEBHMA B KBApPI~TYPMATHH-CYIBOHIHEMA KUJIaMA , 33~
JerapiMMA B AW3BEDXEHHHX MOponax NOBHmMEeHHo# ocHoBHOCTH (raocdpo,
racGpo-IUOpATAX, AMIHGOJATAX B LD.), AMEDIUMA HEGOJBIYD MONMHOCTH
! KpyToe naneHme. [NIaBHHMA DYMHHMA MMHepaZaMil ABIAOTCHA DADHT,&ap-
CeHONUPHT, TaNeHdAT, chanreputT, CGnewiHe DynIH, CYPHOHAT M 30JO0TO.
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MecTopOXIeHNe BCKPHTO TOPHHMU BHpPaGOTKAMA HA MHOTHX TOpPH30HTAX,
gT0 DO3BOJWIO M OBECTK M3ydYeHUe [YLHHX XHI M MX ODEOJOB Ha 3HA-
YATENBHYD DJIYOUHY .

B pesyneraTe MCCIENOBAHUN BHARIEHH KOMILIEKC SJIEMEHTOB~-UHIUKA-
TOPOB IPONY KTUEHOT'O 30JOTOTO OPyNEeHEeHHA M TEHOEHIMHM K HX HaKom-
JIEHRD HA ONpelNej]eHHHX TANCOMeTpUYecKHX ypoBHAX. Tak, HA BEepXHHX
YPOBHAX HAKAIUIARAETCA Cepedpo, CEHEHEN, LMHK, MHUIBAKR; HEXe  KOH-
LUeHTPUPYRTCHA B OCHOEBHOM MeNb, BACMYT, DelKMe 3eMi. YCTAHORIEHO,
YTO BEPTRKANBHAA 30HAJNBHOCTEH MEPBAYHHX ODPEOJOB HMEeT IMKMMYecKuit
XapakTep, OTEEYaOLIMi HOBTODANIMMCHA IO NANEHMD HHTEPBaNaM NMpOLYK-
TUBHOT'O ODYIEHEeHHR - DyOHHM cTesndam, [loxasaTeneM BHIUIMHEBAHUA
PYAHHX CTOJIOOB ABIAETCH TOABTEHHE B OKOJORWIBLHO! 30HE TypMaJmHa.
TeoxzMu4ecKrne KDATEDHH OLIEHKM TJIYOWHH 3PO3UOHHOT'O YPOBHA OTHOCAT-
CA He K DyIHHM TesnaM B lIeJIOM, A K OTHEeJBEHHM DyIHHM y9aCTKAM NOBH-
MEeHHOX MpOLYKTHBHOCTH. YCTAHORIEHHHE KDHTEDHH IO3RBONADT HANERHO
OTAAYaTh BepXHHe JacTH DYNHHX CTONOOB OT MX RODHEBHX dJacTeil.

BufAcHeHO, 4YTO 3a OpeneNamMi TMEpBHYHHX OPEOJOB BO BMEmManuX Mo-
poLax yCTAaHARIKBADTCA NPOTAXEHHHE OTPHLATENLHHE AHOMANHE, COLEep-
KaHie DYLHHX 3JEeMeHTOR B KOTODHX HaXOOUTCH Ha YPOBHe KISDKOBHX H
HUXE KIapROBHX.

C yverToMm paspaCdoTaHHHX KDHUTEpKER BepPTHEANBHO# 30HAJNEBHOCTH Nep-
BHYHHX OpEoJIOB NpEeNCTaBAIOCH BOSMOXHHM NOJOXHTENBHO ONEHHTH Iep-—
CINeKTABH HECKOJBKMX DYNONDPOABNEHHH paitoHa, MpenCTARNIeHEHX C 00—
BEPXHOCTH CHA0030JOTOHOCHHMA DYIHHMH TeJaMd.

CepeGpAHCKOE OJOBO-BHCMYTOBOE®
MEeCTOpPOXZIE®EHHde . PyroeMemaomie NMOPONH NpenCTABICHH
rHejtcaMi nporeposoiickoro Bo3pacTa, CHATAKMUMA HA ILIOMANE  MEeCTo-
POXIEHUA HIO-BOCTOYHOE KPHJIO KYNOJOEANHON CTDYKTYpH. 3LeCh MHMpO-
KO D23BATH DPA3HOODHEHTHDOEAHHHE TEKTOHHYECKHe HAapymeHHs. Pynmue
TeJd, JOKAM3OBAHHHE NPEEMymMECTBEHHO B NpenesnaX TEeKTOHHYecKo# 30-
HH CeBepo-3aMafHOTO NPOCTHDAHMA, NPENCTARIADT COOO# CIOXKHHE MTOK-
Bepkd ® JEH3H. MomHOCTE MX Koxeoxercs oT I mo 20 M, TpOTAREHHOCTSH
nocraraer I50 M. I'zaBHHME MAHepanaMd ABIADTCA BACMYyTHH B KacCH-
TepiT. Ho 9acTo B HeCONBIMX KONMYECTBAX BCTPEYanTCA APCEHOMEPHT
X MApAT. Hepymise MAHEDANH MpeinCTABAEHH TYPMAJHHOM ¥ KBapuem.
OxonopynHHe H3MEHEHMS BMemanmMX IOpoJN BHPASWIMCE B X OKBApLEeBa-
HAM, TYDMATHHM3AIMHA, KAOJWHM3AaIMHA B KaploHATH3aImMH. IIeMeHTaMi-
RHIMKATODaME ODyLEHeHHWs, NMPUCYTCTEYDIMME B Opeoaax, ARIANTCA CBH-
Hel, UMHK, BACMyT, MOJMGOEH, OJOBO, MHUIBAR, BoAbHpaM, B MeHBmel
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