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Boasdcon @. W., Axosnes II. JI, CTPYKTYpH DPYAHHIX momeir
B MecTOpOXAeHnli (Yuebuoe mocobue). M., «Hexpa», 1975, 271 c.

Hayuenne cTpyKTyp PYAHEIX moaefi H MECTOPOMKIEHWH HMeeT
OyeHb OOMBLIIOE 3HAYeHHe B NOBLIIEeHHH S(hOEeXTHBHOCTH TeoJo-
ropassefounbix paGoT. B noco6HH paccMATPHBAIOTCS pasjiHuHLIS
BONPOCH], CBi3aHHBIe C BHIICHEHHEM POJIH JIOKAJbHBIX H pPEerHoHaJjb-
HBIX TeKTOHHYECKHX 3SJeMeHTOB, a TaKXe clmmo-mexannqecxnx
CBOFICTB BMEIAIOMIMX IOPOA B JOKAJH3AUHH OpPYAEHEHHT IHIO-
TeHHBIX MeCTOpoXKHIeHHii, B cxaToM BHIE 0XapaKTepH30BAHEI
PYILHBIE NPOBHHUMM H PYAHKe Nosica. PaccMOTpeHbl CTPYKTYpHO-
TeoJIOrHYecKHe INO3HIWH PYAHBIX MoJiefi W MeCTOPOXKJeHuil pas-
JHYHBLIX TeHeTHUECKHX Fpyni H NokKasaHa pPoJb CKaagydaTbiX co-
OpY#eHHH, DErHOHAJAbHHIX Pa3/OMOB H JAPYTHX TEOJOTHYECKHX
3JICMEHTOB B pPasMemeHuH 3THX noJef. Bonbuioe BuHManue yae-
VIEHO XdpaxTepPHCTHKE CTPYKTYP PYAHBIX NOJelf H MecTopoiie-
HHH, DYIHBIX TeJ W PYAHBIX CTOJOOB, TECHO CBA3AHHBIX C BHYT-
PeHHHM CTpPOE€HHEM HHTPY3HBHLIX MAcCCHBOB, BYJKAHHYECKHX IIO-
CTPOeK, CkjaamyaThix GOpM u paspeiBHBIX Hapywennit. Ilpoanamu-
3HPOBAHLl YCJOBHH JIOKAJAM3aUHH OpPYIeHEHHA B Pas3JHYHBLIX
CTPYKTYPHEIX 3Taxax H spycax. OxapakTepH3oBaib 0coGeHHO-
CTH Te0JOTHUYECKOTO CTPOeHNsd DYAHHX NOJell B MecTOPOXKIeHH
M NMOKa3aHbl OCHOBHEIE ¥ CNENHaJbHBIE METONbl H3YYeHHR HX
CcTpyKTYp. B 2akmountesbHomM pasgele TOMENleHH 3anaud mo
CTPYKTYPam DYAHBIX MOJell W MecTOpOXKIeHHfi H NMOKa3aHbl MeTo-
JBl HX DeueHus.

Kuura paccunTana Ha CTY[AGHTOB CTapIIMX KYDPCOB reONOro-
Pa3sBeloYHBIX BY30B H (paxynb're'ron, reoJ1orOB-NIPOH3BOJICTBEHHH=
KOB H HayyHBIX paﬁomiﬂ(on, HpOHSBO,ﬂ.HllLHX TIOHCKH, ]I)EISBEII\K)' ¢ 3
U3ydeHHEe PYAHBIX MECTOPOMKIEHH.

Taon. 8, ua. 193, cuucok aut. — 123 Hass.
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NPEAUCJIOBHE

Yuenne 0 CTPyKTypax PYLHBIX IIOJIeH H MeCTODOXIeHHH Hapsny ¢ ydye-
nueM o6 Mx remeauce npuobperaer Bce Gojbliee 3HaueHHE 110 MEpe COKpa-
meHns (POHAA JIErKO OTKPLIBAEMBIX HOBBIX MECTOPOXKIEHHH W yBeJHUYeHWs
rayGuH OTpPabOTKH u3BecTHRIX, OaHaKO B yueOHBIX OCOOHAX TO TEOJIOTHU
PYAHBIX ¥ HEMETAJIUYECKHX MeCTOPOXKACHHH HX CTPYKTypaMm ylensercs He-
3aCTyKEHHO MaJjo Mecra (oObuHO ofHa raasa, 4—109% oGwema). Cne-
nHanbHble nocoGust no crpykrypaMm Mectopoxmentii (A. B. KopoJaesa,
B. M. Kpefirepa, @. M. Boabgcona u ap., A. B. Koposresa u I1. A. Hlexr-
mana, A. C. Berukoro) naBHO craau Gubanorpauieckoit PelKOCThIO H HE
IOJHOCTBIO OTBEYAIOT COBPEMEHHOMY HAYUHOMY YPOBHIO.

B ‘ocuosy npenmaraeMoro mocoOHs M0J0XKeHB MaTepHaldbl JEKUUH H
1a60OPATOPHLIX 3aHSTHH, MPOBOAMBIIHXCA @BTOpaMH B mocaennde 10 aer
B MOCKOBCKOM TeojioropassenouHoM  uHcTHTYTe uM. C, OpaKoHHUKHI3E,
a panee B TeueHue 25 jger B MOCKOBCKOM HHCTHTYTE LBETHLIX MeTaJJIOB H
goqora M. M. M. Kanununa.

DakTHUECKHH MaTepHas, HCIOJb30BAHHBIA B KHHrE, B 3HAYHTCIbHON
gacTH cofpaH aBTOpaMH W HX TOBapHlaMH mo pafoTe B Ipouecce MHOTO-
JIETHHX MCCJaefOBaHuil pyIOHBIX mnosell u MecTtopoxkienuii Cpezmelr Asumy,
Kasaxcrana, Kaskasa, ¥Ypana, Bocroutoro 3abafikanbs, SIkytuu W Apy-
rux pynonocuuix nposuHuuit CCCP, a Takke crpad HapOIHOH JAeMOKPaTHH.
Knura smakoMuT uuratesell c TEOPEeTHUECKUMH OCHOBAMH CTPYKTYPHOTO
aHaJaM3a, CTPYKTYPHO-TEOJOTHYECKHMH MO3HIHAMU M CTPYKTYpPaMH THIHY-
HBIX TIOJIEH, MECTOPOMKAEHHHA H PYIHBIX Tesl Pas3JIMYHBIX TEHETHYeCKHX TPYyNI
H KJ4CCOB, NETAJbHO H3yYeHHBIX B OCHOBHOM OTEYECTBEHHBIMH Te0JoraMu
H yacTeio 3apyOexusiMu. Hapany ¢ stiM B paboTe cfledaia HONBITKA OXa-
pPaKTepH30BaTh OCHOBHBIE METOAbI M3YUEHHS CTPYKTYp PYAHBIX nOJell H
MECTOPOKASHHH H IIpesikae BCero paccMOTPeTh Te H3 HHX, KOTOPHe I103BO-
JAIOT NPON3BOAUTL CTPYKTYpPHBIE HCCJAENOBAHHS, HANpaBjieHHble Ha Bbl-
sBJeHUe 3aKOHOMEpPHOCTeH JoKanu3aluu OpyneHeHusa. IT0 0coOeHHO He-
00X0JIMMO MpPH OlleHKe MepcrnekTHB (IAHPOB H IIYOOKHX  FOPH30HTOB
IKCIIYaTHPYEMBIX MecTOPOXKIeHHIl, a TakxKe 11s 6onee 3(dexTHBHONO MpO-
BelleHHs TIYOHHHBIX TIOHCKOB MW Te0JOropa3BefodHblX paGoT Ha HOBBIX
MepemekTHBHLIX Momaasax. Ocobast BaXKHOCTb BHIIOJHEHHS TaKOro pofa
pabor mamna orpamenne B pewennax XXIV cwveszza KIICC, B ®oropbix
sanucano: «Pacuiupurh paboThl HO TEOJOTHYECKOMY H3YYEHHMID 3eMHBIX
HELp M pa3Belike MHUHEPANbHO-CHIPLEBLIX PECYPCOB MpeXkJae BCEro B pafio-
HaX AeHCTBYIOIMX TOPHHIX NPEANPHATHH, a TakKe B paiioHax, Haubojee
5KOHOMHYECKH BLITOJHBIX JJISI MPOMBIILIEHHOTO WX OCBOEHHSA. YCHIHTL paa-
BefKy Ha HepTb H ras, ocoOeHHO B EBPONEHCKOH HacTH CTPaHbl, KOKCYIO~
LiHecst 1 IMOPreTHIECKHE YIVIH, BhICOKOCOPTHBIE GOKCHTEHI, BajKHEHIIHe MBET-
HBlE, PelKHe M JParoleHHble MeTajJabl, aJgMasbl, CHpPbe Ias 1IPOH3BOLCTBA
MHHEpanbHbIX YA0O6penuii, ocobenno Gocdamublx, pasBemKy [0L3eMHLIX
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BOJ, 2 Tak¥Xe YyCHJHTh INOHCKOBO-pasBeloYHbie .paﬁ'OTbI TI0O BLHIABJEHHIKO Me-
CTOPOK/IeHHH GOraThiX Kene3Hslx DyX B panoHax CuOHpH H Ypanaa»!,

BrinosiHeHHe peIleHHi YCIMPTIHO OCYLIeCTB/ISAeTC FeoJoropasBeloyHOH
cayx60f Hauleil CTpaHbBl. YCHICHHE XKe CTPYKTYPHO-T€0JOrMuecKHX Hccae-
JdoBaHHA HecOMHEHHO OyJeT Ccrnoco0CTBOBATL MOBHIIEHHIO 3()(EKTHBHOCTH
3THX pabor.

B paGore m3naraiorca me TOJbKO TeOpeTHYeCKHe OCHOBBI Kypca, HO
NPHUBOJAHTCA TaKXKe MaTepuasJ K Ja0opaToOpHHIM 3aHATHAM, Bbipaxalo-
IMMCS B pellleHHH pPasHOro poja 3ajady no CTPYKTypaMm DPYAHBIX NOJeH H
MecCTOPOMISeHHH, HaXOAAIIHXCS B PA3JIHYHOH DEOJOTHYEeCKOH o6CTaHOBKE.
ATO yKpemJaser TeOpPEeTHYeCKHe TO3HAHHs H PasBHBAET HCTOPHYECKHI IIOA-
XOH, Tak HeoOXOAHMMBIH JAaf 3¢¢eKTHBHOrO IPOBEJEHHS CTPYKTYPHO-Teo-
JIOTHYECKHUX HCCJIeL0BaHUH.

A‘BTtOpr Haaewncsd, Y70 BBIXOO B CBET -I'IJP'E.U.JIB.I'aEMOf{ KHHTH BOCIIOJIHHUT
HMEIOIYIoCs ‘OCTPYIO OTPebHOCTL B Y4e0HOM NOCOGHH IS CTYAEHTOB Teo-
JIOTOPa3BeIOYHON CIEHANLHOCTH U B TO 3Ke BPEMs NOMoKeT B pabore 1IH-
POKHM KpPyraM TeoJIOrOB-TIPOH3BOJACTBEHHHKOB M HayuyHHIX PaGOTHHKOB, 3a-
HHMAIOUHXCS TOHCKAMH, Pa3sBeJKOH H H3yuyeHHEM DPYIHLIX MECTOPOXKMEHHI.

i ! Martepnamt XXIV cwveaga KIICC. M. HMsa-so noauT, Jutepatypsl, 1971, crp. 252—
253.
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BBEOEHHUE

CoBpeMeHHOe Pa3BHTHE HAyKH O pymHhXx Mecropoxpaennsx B CCCP
U 3apybeXHBIX CTpaHax MPHUBEJIO K IOABJAEHHI0O B HeH HOBLIX HalpabJe-
Huit — wmuxeparpaduu, yuenus o6 OXOJOPYAHOM HM3MeHEHHH BMeILaoUIUX
nopod, (H3HKO-XHMHYECKHX YCJIOBHH PYLOOT/JNOXKEHHST, MeTajJoreHHH,
CTPYKTYPBI PYAHBIX IoJieii H MecropoxmeHuit. HayuyHo-mccaenoBaTelbCKHe
paboTHl, HanpaB/leHHHE HA YrayOJeHHe H COBeplIEHCTBOBaHHe BCeX 3THX
HayyHbLIX HalpaBjeHHH, MpoBOAATCA B GoJblioM o0beMe B Hay4HO-HCCIIe-
NOBATENIbCKHX DeOJIOTHYSCKHX HHCTHTYTax, B Te0JO0ropa3BellouHbX BY3ax H
YacThi0 B TPOM3BOJACTBEHHEIX opraHmsanuax., OpHaxko B y4eOHBIX IJIaHAX
reo/I0r0pasBeNOYHEX BY30B H Te0JOrHUeCKHX (aky/aLTeTOB YHHBEPCHTETOB
Gosbluasi yacTb 3THX HOBBIX HalpaBJeHHH B HeoOXOZMMOM o0beMe He Ha-
maa orpaxenns., Hckmouenne npeacrasiser JHIIL MuHeparpadHsa, KOTO-
pas B BHAe CaMOCTOATENLHONO pa3iena IPENoLAaeTcs B Kypce IOJE3HBIX
HexkonaeMulx, HacTh APYrUX VIOMSHYTHIX HAYUHBIX HANPABJIEHHH HUTAETCA
TOJLKO B HEKOTOPLIX By3aXx B KauecTBe HeGOJbLIMX (paKyJbTaTHBHBEIX Kyp-
coB. BmecTe ¢ TeM Bce 3TH HampaBJeHHs HMEOT BayKHOe 3HaueHHe B MOJ-
TOTOBKE BLICOKOKBaJN(DUINPOBAHHLIX TE0/JA0TOB, CHEIMAAH3HPYIOMHXCA B
006/1acTH NMOKUCKOB M PasBeNKH PYIHBIX H HEMETANIHUECKHX MECTOPOMKIeHHH.
B cBoeit nmpakTHueckoll AesTeJbHOCTH OHH CPa3y Ke [I0C/Ie OKOHYaHHS BY3a
CTaJKUBAIOTCA ¢ HeoOXOLHMOCTbIO MPHMEHeHHsT 3HaHHH B 00JacTH OKOJO-
PYyAHONO H3MEHEHHS BMEILAOLIHX TODOL, ¢H3WKO-‘LXHMHWQC‘KHX y'CJIOB.I/II:I PY-
JOOTJIOKEHUS H OCOOEHHO OCHOB METAJJIOreHHH H CTPYKTYP PYMHBLIX moJel
H MEecTOPOXKIeHHH. B CBf3H ¢ 5THUM B TocjaemHHe rofbl Ka(eLpsl IOJe3HbIX
HCKOTIA@MBIX T'e0/JOTOPA3BEeJOYHBIX HHCTHTYTOB M Te0JIOTHYecKux (akyiib-
TETOB YHHBEPCHTETOB CTPeMATCS BBECTH B yueOGublil MiaH HeGoabIIHe KypChl
[0 YIOMSHYTHIM HAYYHEIM HaIpaBJIeHHIM.

[Ipepnaraemslii JeKUHOHHBIE Kypc Gosee 10 jner mpemomaercs aBTopa-
Mu B MocKOBCKOM reojioropaspenounoM mucrutyte uMm, C. OpaKoHWKHA3e
(MIT'PH) na xabpenpe «MeCTOPOXKIeHHS TOJE3HBIX HCKONAEMBIX» CTYXEH-
tTaM nfAtoro kypca. OH BKaoYaer uerbipe pasfena. IlepBelfi 3 HHX MOCBA-
eH o0IHUM 3aKOHOMEPHOCTSIM PasMellleHHsl OPydeHeHHs] B PYJIHBIX NMPOBHH-
LHAX H paitoHax H CTPYKTYPHO-TEOJIOTHUSCKHM TOSHIMAM PYIHBIX ToJIelt,
MeCTOPOXKIeHHH Da3MHUHBIX DPEHETHUECKHX Ipymm — coGCTBEHHO MarmarH-
YeCKHX, KapGOHATHTOBLIX, MErMATHTOBBIX, KOHTaKTOBO-METACOMATHUECKHX
M rugporepMaabHbiX. Bo BTOPOM passene XapakTepH3YIOTCS CTPYKTYPBI
PYAHBIX MToOJell H MeCTOpPOXKIEHHH, a TakKe CTPYKTYPHEHE THOBI DYIHBIX
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tes1. B TperbeM pasiene pasbupaiorcs CTPYKTYPHHIE YCIOBHS JOKaJH3alUK
OpyAeHEeHHs] B 3aBHCHMOCTH OT €ro HaXOXIEHHS B PAa3JHUYHBIX CTPYKTYp-
HHIX 3Taxax ¥ sapycax. UerBepToli pasfen BX/IOYAET OCHOBHBIE METOMHI
H3YyYeHus! CTPYKTYP PYAHBIX MOJEH H MeCTOPOXKIeHHH.

Ha nabopaTOpHBIX 3aHATHAX pPeWaioTcd  ChellHajJbHble 3alaud no
CTPYKTypaM PYAHHIX NOJIeH H MeCTOPOXKJeHHH, KOTOPHe CTPOSTCA Ha CBe-
JeHHAX, H3JaraeMuX B oOUleM Kypce CTPYKTYPHOH TeQJIOTHH, M Crelunalb-
HBIX JAHHBIX IO TPEUHHHOH TeKTOHHKE, BHYTPEHHEMY CTDOEHHIO pa3phiB-
HBIX HapyleHHuii H PYAHBIX TeJ, COOTHOLIEHHIO IJIABHBIX H ONEPSIOUIMX Tpe-
LIHH, MHKPOCTPYKTYPHOMY aHaJH3y H AP.



YACTDb TIEPBAH
OBLUIUE 3AKOHOMEPHOCTHU PA3MEUIEHHA
OPYAEHEHUSA B PA3JIMYHBIX FEOJIOIrMYECKHX
YCJIOBUAX

I'nana L

K HCTOPHH PA3BHUTHS YYEHHSA O CTPYKTYPAX
PYIAHbIX NMOJIEM U MECTOPO)XJAEHHWH

B kauectBe caMoCTOSITeNIbHOrO mpeaMera Kypc «CTPYKTYpHl PYRHBIX
nmojel M MeCcTOpOXKIeHHi» Hayaa uyurathes B Hameir crpade A. B. Kopo-
NEeBBIM Ha reonoropasBefouHoM (Qakyabrere TamKeHTCKOro mNONHTEXHHUE-
okoro HHcTHTyTa B Hauaje 30-x romop. B 1936 r. ero JiekiuH OblIH OTIIEYa-
TaHbl Ha cTekaorpage, M 37a pabora siBUIACh NEPBLIM H3JLaHHEM 110 CTPYK-
TypaM .pyIHBIX MNojed H Mecropoxjaenuid. B woume 30-x ronos psajx raas
sToro Kypca npenoaapasacsa A. B. ITskom Ha Kypcax TOBBHIIIeHHs KBaJdH(pH-
kKauuu reonoros. B MI'PH mx unTanu B JEKUMSAX IO NOJE3HBIM HCKomae-
mbeiM E. E. 3axapos u no MeToJHKe NOHCKOB H PasBelKH TBePIBIX IOJIE3HBIX
uckonaemelx B. M. Kpefirep, C 40-X rofoB CTPYKTYDBl PYAHLIX MOJIEH U Me-
CTOpPOXK/eHuil npenojgaBajiuch aBTopaMu GoJsee 25 J1eT B BHJle pa3/iesloB Kypca:
N0 PYAHBIM MEeCTOPOXKASHHAIM B MOCKOBCKOM MHCTHTYTE IBETHBIX MeTaJ-
aoB w sonora M, M, M. Kanunwna, Haunnas ¢ 50-x rofop HeGoJAbIIOH:
KypC 10 CTPYKTYpPaM DYAHBIX MECTOPOXKIEHHH HadaJa  IpenofaBaThecd
JI. K. Jlykuneiv, a 3atem I', @. fIxkoBaeBeiM B MoCKOBCKOM TOCYZapCTBEH-
Hom yHuBepcureTe nM. M. B. JlomonocoBa. Onno BpeMsi 3TOT Kypc Cay--
IaJM CTYAeHThl JIeHUHTPaACKOrQ YHUBEPCHTETd; B HACTOflIee BpeMd, Kak
yiKe OoTMedanoch, oH mnpemnofaercs B MI'PH, B JlenuurpamckoM ropHOM
HHCTHTYTe, B YHHBepcuteTe JlpyxO6bl HapomoB uM. Il. JIymymo6er, B Hp-
KYTCKOM NOJHTEXHKYEOKOM HHCTHTYTE ¥ HEKOTOPHIX JPYrHx By3ax CTpPanbl

HecmoTpss Ha TO 4TO Kypc Hayaj YHTAThOS OTHOCHTEJNBHO HENAaBHO H .
npenopfaercs Aajeko He BO BCeX I'e0JOropa3BefouHLIX By3ax H He DeryJasp-
HO, MCCeNoBaHUus B 0OJaCTH M3YYeHHs CTPYKTYP DYAHBIX IoJiell W MECTO-
POXICHHI TMPOBOAATCA YiKe 3HaUYHTenbHoe BpeMs, B wHaueii crpaHe Bmep-
BHle BONPOCAM CTPYKTYp PYAHBIX MeCTOPOKIEHHH BHUMAaHHE YIEJHT
M. B. Jlomonocos B XVIII B. ITosauee ;8 XIX B. oHH HAULIH OTpaKeHHe B
paborax 1. U. Coxonosa, sarem H. K. Bricouxoro. B navane XX B. or-
NeJIbHBEIE BONPOCH], KacalolHecs CTPYKTYpP PYAHEIX MECTOPOXKIEHHH, ocBe-
mananuch B Tpyaax E. C. ®exoposa, JI. K. Kouiomesckoro, B. A. O6pyuesa,
B. K. KoTy/1boKoro M HEKOTOPBIX APYrHX I'€0JIOros,

Yray6aeuHoe usyyeHue (GOPMEL M CTPYKTYPBL PYAHBIX Tel ¥ MECTOPOHK-
JleHHit ¥ yCJOBHI pasMelleHud OpyIeHeHHsd B Hallell ¢crpaHe HAYAJIOCh JHIIb
nocne Bennkoii Oxrs6pbckoll peBosiouuy. Heo6XoAMMOCTb NpOBELEHHS -
3THX HccaenoBaHufi ybenutespHo Owpiia moxasdana B. A. OGpyuesniM,
A. E. ®epcmanom u C. C. Cvupnoseim. B. A. OGpyues (1929 r.) Goabioe
BHHMAaHHe YIeJs/ BBICHEHHIO YC/IOBHH pasMellleHHs OoGOrauleHHBIX yd4acT-
KOB B TDHADOTepMalbHBIX  MecTopoxAenusx. OH nomuepkuBajs  Takxe
(1942 r.), uTo ycmex TpH MOUCKAX W Pa3BeKaX PYAHBIX MECTOPOKICHHI
B 3HAUMTEJbHOH CTEleHH 3aBHCHT OT TONO, HACKOJLKO TINATEJIbHO H3yueHa
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TeKTOHHKA Hccnenyemoro paiona, A, E. ®epoman (1939 r.) ormeuan, uto
‘H3y4YeHHEe FeOXHMHYECKHMX IIPOLECCOB BO3MOMKHO JIHIIb B KOMIWIEKCe C TeK-
TOHHYECKHMH HoclemoBanuaMH. [To sToMy BONpOCY OH MHCAJ, 4T0 TEKTO-
HUYGCKHE JIHHHH PasHOro poja M Macurraba H cBA3aHHBIE C HHMH JU3IBIOHK-
THBHBIE JHCAOKAUMH ONpefensior coloio THI H MacHiTal reoOXHMHYEeCKHX
NPOLEeCccOB MUrpalHH H IOITOMY OrpoMHOe 3HaueHHe B KamAoh 06JacTH
[ipY OPraHH3alUH NOHCKOB IIOJAE3HBIX MCKOMAEMBIX NDPHUHAIJIEKHT, TPexIe
BCero, M3y4yeHHio rexroHuueckux uepr panona. ITo C. C. CmupHOBY
(1946 r.), npuKIamgHAS TreoJOrHs eCTh NpeXAe BCero CTPYKTypHas reo-
snoruss. CaM OH HCHOJIB30BaJ JAaHHBIE CTPYKTYDHOI T'eOJIOTMH JJIsi BHIABJIE-
HHS MeTaJJIOreHHYecKHX MosicoB B BoctouHblx paidonax CCCP.

A. H. 3aBapuuxuii, NPOBOAUBIIHA WIMPOKHE TeOJOTHYECKHE M MeTpo-
rpaduyeckue HCCAELOBAHHSI pAla PYMLOHOCHBIX HHTPYSHBHBLIX MAacCHBOB U
To/Iel, 60bII0e BHEMAHKHE YIS U3YIeHHIO CTPYKTYD PYAHBIX MECTOPOMK-
Jenuil. B a170M orHOmenuHd 0cobo BasKHEBIMH SBJAAIOTCS ero padorm (1921 —
1929 rr.) mo mIAaTHHOBEIM W MEeIHOKOJUeLAHHBIM MeCTOPOMKIEeHHAM, a TaK-
e MO H3yYEHHIO CKapHOBO-MarHeTHTOBHIX MeCTOPOXKIeHHH ropsl Maruur-
HOT.

Kak yixe oTMeuasoch, MepBoe TeoperHueckoe 0006IIeHHe MO CTPYKTY-
paM PYAHLIX TOJel M MecTopoxaenui Onlio caenano B 1936 r. A. B. Kopo-
JiesbiM (1962). On npemmoxun moppofuyio KaaccHQHKALHIO CTPYKTYpP 9H-
JOTeHHBIX MECTOPOIKIEeHHH, BIepBble I0Ka3aJ BAXKHYIO POJIb KPYNHBIX pas-
PLIBHBIX HapyUleHHH B PA3BHTHH PErHONAJbLHOH 30HAJLHOCTH B PYMLOHOCHBIX
npoBAHUHAX. MaccoBOMY pa3BepTLIBAHHIO NeTaJdbHbIX HCCACNOBAHHE CTPYK-
TYp PYAHHX MeCTOpPOXKIeHHHi B Halei cTpaHe crnoco0cTBOBajH pPaboThH
A. B. Ilsxa no TuranoMarHetutaM YpaJa H €ro KHHra 70 TPeUHHHON TeK-
TOHHKE H CTpYKTypHOMY amaausy (Ilsk, 1939).

A. T. Berextun (1939 r.) mpoananu3HpOBAJ TIOHATHA «PYAHOE TOJE»
# «DYJMOHOCHBUT Yyyacrox», PyAuble mouf, HO e€ro npeacTaBiaeHHsM, fABJS-
IOTCSL COCTABHLIMM UaCTIMM MeTajiorenuueckoii mposuHuun. [as apmo-
TeHHBIX MEeCTOPOMKIEeHHH MOJ PYLHBIM [OJEM OH MOAPasyMeBaJ BCIO ICOBO-
KYTHOCTb MeCTOPOXKIeHHH, reHeTHUecKH CBA3AHHHIX € KaKuUM-IH00 MaccH-
BOM W3BEP:KEHHEIX IIOPOJ, BCKPEITEIM Hd IOBEPXHOCTH WM 3aJeTaloluM
BO/IH3H Hee.

[TepBasi momblTKa CO3LAHHA TeHETHYECKOH KaaccUPHKAllHH CTPYKTYP
PYAHBIX MecTopoxmenuit Opia cnemana B. M. Kpeiirepom (1940 r.). Cpe-
UM MAarMaTOTeHHLIX MECTOPOMKIEHHIl OH BBLILEAWI LIECTh TPYIN, O0BeLHHAI0-
‘ux 19 cTPYKTYpHBIX THNOB: 1) cKIagdartble CTPYKTYPhl, 2) pa3peiBHbIE
CTPYKTYDEI nepeMelleHHs, 3) TPEIIHHHBIE CTPYKTYDPEL, 4) KOMOHHUDOBaHHBIE
CTPYKTYPEL, 5) CTPYKTYpbl MarMaTHUeOKOH cTannu JupdepeHnnaluy WHTPY-
3uBOB, 6) no3nHeMarMaTHYeCKHe CTPYKTYphl HHTpy3uBoB. B. M. Kpeifirep
(1941 r.) paccmoTpen TakiKe BONPOCH, CB3aHHbIE C H3YYeHHEM CTPYKTYpLI
PYAHBIX MOJieid; MOCJAefHHe OH Ppa3feausa Ha uerhipe THna. K saemed-
TaM PYIHOTO IOJS OH OTHOCHT Pa3jHuHBle HAPYIleHus, BO3HUKIIHE B NO-
ponax B pesyJabTaTe TeKTOHHYeckHX neopManuii B npeienax JaHHOTO
yuacTka (MoJs) 3eMHOH KOpbl, COYCJHOBHBIIHE B OCHOBHOM paclpeneseHHe
CONMIKEHHEIX H TeHEeTHUECKH POJACTBEHHBIX 3HIOTEHHBIX MECTOPOXKIEHHH.

B naabrefinmreM kinaccuuKauusg CTPYKTYP SHAOTEHHBIX MECTOPOMXKIAEHHI
PA3NHYHLIX DNeHeTHYeCKMX Tunop Oblia npefnoxesa @, M. Boabstpconom
(1955). Cpemu ruapoTepMajbHbLIX MECTOPOXKIEHHEH ObLIM BhIJEICHH JIBE
TPYINMNBEL MECTOPOKIASHHH, OTHOCAIIHECH K CKAaA4aThiM H TPEUIHHHBIM CTPYK-
TypaM. B xaxnoi u3 3THX IPYNIl OXapaKTEPH30BAaHLI CTPYKTYPHLIE THIBI
MOCTOPOXKAEHHI H PYAHBIX TeJ B 3@BHCHMOCTH OT CTPOEHHS CKJaZ4aThiX
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COOPYJKEeHHH, B KOTOPBIX OHH Da3BUTHl, JHOO OT CTPOEHHS PYAOHOCHBIX
PaspHBOB M HATpPaB/JAeHHH JABHXKEHHH BJOJb HHX I[IpHJIErarmoliux O0/10K0B
TIOpOJI.

B. 1. Cumupuos (1954) npeanomun KiacCHPHKAUHIO CTPYKTYp 3HAO-
FeHHBIX MEeCTOpPOXKAeHHH, BK/ouaomylo mecTb rpynn ¥ 20 tumor. OH oxa-
paKkTepu3oBas AOPYJAHLIE, BHYTPHPYAHbIE M IOCJEpPYAHBlEe CTPYKTYpHI, pas-
Ie1MB TepPBLIE M3 HUX N0 NYTAM JBHMKEHHS DYAOHOCHBIX PacTBODOB, H BHI-
IeqHs MATb THNOB PYAHEIX cTO100B. PaHee mpeajoXkeHHas KJACCH(DHKALHS
sHpOreHHBIX MecToporklenuii A. B. Koponesa B majbneliilem 6blia pasBH-
ta u jgononHena A. B. Kopoaessim u II. A. Ilexrmanom (1965). Astopnl
noKasaju BaxKHOEe 3HAYEHHE B CTPYKTYPHBIX YCJOBHSX JIOKAJH3AILHH OpPY-
JeHeHHsT HApsAAYy CO CKIaAKaMH W pa3pbiBaMH TaKXe BMEIAOMWHX MOPOLA
H Tpexje BCEro CIOMCTHIX TOJIII.

V3yueHHo CTPYKTYp MarMaTHUYECKHX MeIHO-HMKeJeBhIX MeCTOpOXKIe-
Hufi Muoro sHuMauus yaeann B. K. Koryabckuit (1948 r.). Ou mnoxasas,
YTO T'eHe3UC 3THX MECTOPOIKAEHUH MoxKeT OBIThb BBICHEH JHIIb [IPH YCJIO-
BMM JeTaJbHOTO HM3YUeHHS TPEIIHHHOH TeKTOHHKH PYIOHOCHHIX MacOHBOB.
CTpYXTYpH MEIHO-HHKEJEBHIX MECTOPOMKICHHH, CBA3aHHBIX 00 CcTpaTH(hH-
[HpPOBAaHHLIMHE MAacCHBAaMH, B gajbHefilleM AeTaabHO usydaiuce H. A. Eau-
ceeBbiM (1960), a 3arem M. I. TI'opGynoseim (1968). Ilocte okoHUaHHS
Benukoit OreuecTBeHHOl BOHHBI MHOTO BHHMaHHs GbLLIO YIEJeHO TaKXKe
H3YUEHHIO CTPYKTYp NEerMaTHTOBBIX H NHEBMATOJHTOBHX MECTOPOMKAEHHH.
OpHaro OCHOBHOE BHHMaHHe W B 3TO BpeMs ObLLIO COCPefloTOYeHO Ha H3Y-
YeHHH CTPYKTYpP PYAHBIX TOJell M MEeCTOPOXKIEHHI THIPOTepMAaJLHONQ re-
Heauca,

Wsyuenne CTPyKTyp PYAHBIX ToJell H MeCTOPOXKIEHHH TOJYUHIO B
CCCP ocobeuno Goablioii pazmax B mocaeniue 10—15 ger. Ono mposogur-
€51 MHOTPOTHICAYHEIM KOJIJIEKTHBOM Pa3BeJUHKOB M PYIHHUUHBIX TEOJIOTOB H
Bce OoJiblliee ¥ OoJbllee yuyacTHe B HHX IIPHHHMAIOT HayuHble pabOTHHKY
reostoruyeckux HHctHTyToB Axamemun nayk CCCP, mucratyroB MunnCTep-
ctBa reosorun CCCP u By30B. DTHM HCCAeI0BAHHSIM B 3HAUHTEJNLHOH Mepe
CIIOCOOCTBOBA/M PErHoHaIbLHbIE TeMaTHIGCKHE PabOTHl IO M3YUEHHIO TEKTO-
HHKH KpyNIHBIX NpDOBHHUHII H paitonos, mpoBefennsie H. C. HlarckuM,
A. B. Ilefire, B. B. Benoycoenim, B. E. Xaunom, II. H. Kponorkuusim,
. IO. Axrupeem u Jp. Teopernueckne ¥ METOJUUECKHE HCCJIEIOBAHHUS,
cnocobcTBylom e 061eMy Pa3BUTHIO CTPYKTYPHBIX HCCAELOBAHUHA B PYRHBIX
NOJSX W MeCcTOpOMHeHHsIX, pa3paGaThBalOTCd B CHeNHaJbHBIX J1abOpaTo-
pusix UTEM AH CCCP, Uncruryra ¢pusuku 3emau AH CCCP u B npyrux
HAYUHO-HCCHIEeOBATENBCKIX HHCTHTYTaX, DKCIepUMeHTalbHble pafoThl, mpo-
Benennele M., B. I'soBckuM, cyllecTBeHHO PACIIHPMIH INIPEACTABIEHHS O
noasX HaNpAXKEHHdA, HX BHEAX W ODHEHTHPOBKE, UTO ChIPAJI0 MNOJOMKHTEb-
HYI0 DOJb B BLISICHEHHH HCTOPHH (GOPMHDOBAHHS TEKTOHHUECKHX 3JIEeMeH-
T0B. Dosbllofl LeHHbl MaTepHas Mo CTPYKTYPaM MHOTHX DYNHBIX TOJeH H
MEeCTOPOKICHHH UBETHLIX, PEAKHX M O6JAaropoJHbIX MeTaJJoB ObLT MOJY-
yeH Oaarofaps CIeLHaJbHBIM HCCaAeLOBaHHMAM, mpoBeleHHLM A, B. Kopo-
aessiv, B. M. Kpeiirepom, E. E. 3axapossim, A. B. IlsxoM, B. 1. Cmupno-
oM, B. H. Korasipom, @. H. Boasbpconom, A. B. Hescxkum, JI. U. Jlyku-
neiM, H. M. Bopomaesckum, M. B. Bopomaesckoit, B. ®. Yepunimessm,
I1. @. Hsaukuseim, E. I1. Comomkunasim, I'. H. [TocmenoswiM, A, B. Hdpy-
xunuueiM, T1. A. Illextmanom, B. A. Koponeemm, II. . SIxosaeBniM,
H. 3. Kopuuuwm, I'. T. Kpasuenxo, B. JI. Pu6anosey, JI. B. Xopouuaossim,
B. M. Kasauckum, H. Il. JlaBepoBuwm, I'. ®. fIkosaesnimM, E. M. Hekpaco-
BuM; C. C. IlepGunniM, B. B. Apxanreanckoir, O. B. J)Kapxkosoii.
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JI. T1. Umyxosoii, A. A. I'apmauiom, K. ©. Kysuenossim, B. II. Bapanosbim,
K. A. Kapamsauowm, 0. I'. Cadonossim, E. I1. Manunosckum, B, M. Kpynen-
HuKOBHIM, B. I1. BaacosuM, B. E. Bumuakosam, 0. B, JiponoBeiM B MHO-
TMMH IPYTHMH,

3HauHTeNbHO YTAYOHAHCL TaK:Ke NpPeACTABAGHHS O CTPYKTYpPHOH 30--
HAaJbHOCTH, BHIPAKAIOMIEHCH B M3MEHEHHH ¢ IVIyOMHOH TPeUlHHOBATOCTH H:
MOp(OJIOrHH pa3pbLIBHLIX HapyLUIeHWil ¥ pPYIHLIX TeJ, THIOB CKAALOK M
TEeKTOHHYECKHX 37eMEeHTOB, CBA3aHHHIX ¢ HuMH. [IpoBenen Gouabiuofi oGbeM.
paGoT Mo M3yYEeHHIO BHYTPEHHETO CTPOEHHsl PYIOKOHTPOJHPYIOIIHX H pPyAO--
BMellalllHX pasphIBOB.

B cTpyKTypHO-T€0NOTHYECKHX HCCIeIOBaHUAX BCe GOJblee BHHMaHHE:
yIAeJaseTcd BbIABAEHHIO 3aKOHOMEDHOCTEHl pa3MelleHHs pYIHBIX II0JeH B
PasHuHOi reoTeKTOHHYeCKOH obcraHoBke, CoOpaHH jgaHHLle, YTOYHAIOUIHE:
OTHOIIEHHE DPYAHBIX MOJel 3IHAOTeHHBIX MECTOPOXKIEHHH pasJMUHLIX TeHe-
THYECKHX THIIOB K PasHOro poja TEeKTOHHYEeCKHM ajeMeHTaM. B mocaenaHee
BpeMs Ba)KHOe 3HauyeHHe IpHOSpend paboThl, HalpaBJeHHBle Ha BBISICHE-
HHe OCOOeHHOCTeN CTPYKTYPHBIX YCAOBHH JIOKAJAH3aLKA OPyIeHeHUs B PyA-
HBIX TIOJIIX H MECTOPOXKIEHHAX, 3a/eralioliiX B Pas3JIUUHBIX Te0JOTHYEeCKHX.
o0CTaHOBKAX H B PasJHYHBIX CTPYKTYPHBIX 3Taxkax u spycax. OcobenHo:
6oaplioi 06beM paGor nposeleH B CCCP mo AeraabHOMY TeOJOTHYECKOMY
KapTHPOBAHAHIO PYAHBIX IIOJEH H MECTOpPOXKIeHHH, H3y4eHHIO TeKTOHHYE-
CKHMX 9/JeMeHTOB M HCTOPHH (OPMHPOBAHHS CTPYKTYP, BHISCHEHHIO CTPYK-
TYPHBIX YCJOBHH JOKaJH3alHH OPYLCHEHHS H COBEPINEHCTBOBAHHIO (CaMOTO-
MeToMla CTPYKTYPHBIX HucciefoBanuil. Ilpn a7m0M BBIABIEHBE TPHHUHIHAIb-
HO HOBbIE THIIBI CTPYKTYP PYAHBIX [OJIEd THIPOTEPMAaJbHEIX MecTOPOKIe-
HHH, CBA3AHHLIX C TPYOKAaMH B3DHIBOB, BY/JIKAaHHYECKHMH COOPYKEHHAMH:
PA3JHYHOTO THIA, BYJKAHO-IJIYTOHAMH H T. IL.

B ofmem Pa3BUTHH CTPYKTYPHOTO HampaBJeHHs B M3YUEHHH PYAHBIX
MeCTOPOXK/IeHHH BaXKHYIO POJIb CHIIPAJO IIHPOKOE NPHMEHeHHe MEeTOLOB 00-
el reo)H3uKH, a NMPH NMPOCAEKHUBAHHH pa3pbIBHBIX HApYIIEHHH H JAPYTHX
AUHEHHBIX 3JAeMEHTOB Takike cnenxanbible reoduauueckde u TreoXHMuue-
CKHe METOJIbI.

O6meii 0c0OGEHHOCTBIO COBETCKON IIKOJB CTPYKTYPHBIX HCCAENOBAHHIL
SIBJIAETCS MCTOPHUYECKHH TOIAXOA K BHISCHEHHIO MecTa H BDEMEHH OpyleHe-
HHA B OGUJ-EM X0le pa3BHTHA TEKTOHHKH H MarmaTH3Mma, 4 TaKiXKe K BbIfdC-
HEHHUIO YCJIOBHH JIOKaJU3alHU OpyJAeHeHHS IIyTeM COBMECTHOro pacCMOTpe-
HHSI TeOJIOTHYEeCKHX H (PH3HKO-XHMHUECKHX YCJIOBHI pyno06pa3oBaHHs.

B nociennee BpeMs B 00JaCTH H3YUEHHS CTPYKTYpP DYAHBIX TOJEH M
MECTOPOKIeHHH 3HauHTeJbHbIE YCIeXH NOJyueHB H 3apy0eKHBIMH TeoJ0-
ramu. Tlpexkne Bcero HeoOXOAHMO yNOMAHYTL PaGOThI YENICKHX TIeOJOros.
[0 H3YYeHHIO CTPYKTYPHBIX YCHOBHH JIOKAAM3allMH OpPYIEeHEHUs Ha OJOBAH-
HO-BOJILPAMOBHIX MECTOPOXKIEHHAX, 3ajeralolilux B rpefseHax, a TaKKe
N0 HW3YYEeHHIO CTPYKTYpP KHMJBHBIX CBHHILOBO-IIHHKOBBIX MECTOPOMKIEHHH.
Muoro neHHbIX cBeleHHH coOpano TaxxkKe reosoraMu Boarapuu, H3yuyaBIIH-
MH CTPYKTYPY KUIbLHBIX H METACOMATHYECKHX CBHUHILOBO-UHMHKOBHIX MECTO-
PONASHHH M NPOAHATH3HPOBABUIMMH YCJAOBHS JOKAJMH3alUH PYOHBIX CTOJI-
6o. B Beurpuu onyOauKOBaHbl BaxKHble NAHHBIE O DOJH TEKTOHHYECKOIO:
pas3HH30BaHHA TIpH (OPMHPOBAHHH CHAEPHTOBHIX MecrTopoxKaenuii, I'eo-
Jgorn PyMbiHMM NpPOBeTH HHTEDEecHble HCCJAeJXOBAHMs 110 BBIICHEHHIO Ha-
TIpaBJeHusl nepeMelllennsa B0Jb OCHOBHLIX Pa3pPLIBOB B JIPOLiEcCe MHHEpa-
JIU3alHH, 110 IPOCTPaHCTBEHHOMY COOTHOLIEHHIO € I'J1aBHBIMH HapyLmeHHAMH
OOKOBEIX OMEepPAIIIHX TpelllHH. B M3yuyeHHH CTPYKTYp PYNHBIX TOJEH H Me-
CTOPOKIEHHH LBeTHBIX M PeJKHX MEeTaJJIoB IOOHIHCH CePbe3HbIX pe3yJb-
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tatoB reoqoruy CIIIA. Ouu, B yacrnocTd, [0OKasadu, YyTO B JOKaJAH3aLUH
CBHHIIOBO-IHHKOBOTO OpYyAeHeHHA CTPAaTH(POPMHBIX MeECTOPOMKAEHHH BaxK-
HOe 3HaueHHe UMEeIOT CKJIaJyaThie CTPYKTYPHbIe 3JeMeHTH, BO3HHKIIHe ellle
B Tpolecce HAaKOIJIeHHs PYNoBMeN[aloliMX OCalOouHLIX [0poJ, a B JIOKaJH-
3alHH TTPOKH/IKOBO-BKPAILIGHHOTO MeJHO-MOJHOJISHOBOrO OpyNeHEHHs Oc-
HOBHYIO POJIb HTPAlOT MeJKHe TPeluHbl, 00pasoBaBIIHecss B CBA3H C IPO-
pBIBOM ra30B, Ju60 B CBSI3M C [pPOsBJAEHHEM B MEPHOX PYRO06GpasoBaHuA
TEeKTOHHYECKHX HedopMalui, Hauajo pasBUTHS KOTOPHIX CBs3bIBAETCH C
NPOIECCOM OCTHIBAHHA DPYMOBMEINAIOMIHX HHTPY3HBHBIX mOPoA. OcoGeHHO
JIOJIKHB OHITh TNOAMEPKHYTH HHTEpECHble JaHHbe, NOJYYeHHBIE B Pe3yJb-
TAaTE H3Y4YEeHHHA CTPYKTYPBI MEIHOIO MEeCTOPOKJICHHA Briorr B mtare Mon-
TaHA, M3BECTHOrO0 MOJHOIEHOBOrO MecTopoxienus Kaafimaxc, MecToOpoOK-
nenuil pyamoro nosica Kep-m’Asen, HeKOTOPBIX YPaHOBBIX MECTOPOXKIEHHIT
mrato Konopamo W MecTOPOXKISHHH caMOPONHOH Mend B paHoHe Bepxwe-
ro Osepa. Kanamckue reoJgord AeTadbHO H3YYHIH CTPYKTYPBI COOCTBEHHO
MarMaTH4ecKknXx MeJIHO-HHKEeJEBLIX MGCTIOPIO}KJIE'HHI?I Caﬂ;ﬁepn, HEKOTOPbIX
30/10TOPYAHBIX, YPAHOBHIX M CBHHIORO-IHHKOBLIX MecTopoxienuil, Ilomy-
YeHHBIe  IDH STOM MaTepuajpl NpefcTaBadaloT co0ofl Cepbe3Hblll BKaax B
pa3BHUTHE yuyeHHs O CTPYKTypax pYAHBIX MecTopoxienuii. B Ascrpanuu
OHYGJ'LHKDBEIH]:I IJeHHble CBeNeHHSA 10 YCJOBHAM '06Pa3OBaHHF[ TPEellHH B 10~
ponax, o6aafalomux pasJuYHBIMH  (H3HKO-MeXaHHYeCKHMH CBOHCTBaMH.
Bo MHorux ucciemoBaHusiX ofGpamiaercs BHHMaHHe HA BJHSHHE H3MEHEHHS
9JIEMEHTOB 3aJeraHusl MHHEDa/JH30BAHHBIX PA3PbIBOB HAa JIOKAJH3AIHIO OpY-
HeHeHus. Ypensercsd rtakke 0OoJblloe BHHMAHHE BbLIACHEHHIO HaNpaBJeHHI
nepeMenieHns OJ0KOB, OrpaHHYeHHBIX KPYIHBIMH DYAOBMeLIAIOIIHMH pas3-
peiBaMH. ABCTpaNHiicCKHe H KaHANOKHE TIe0JOTH NOOHIHCh 3HAUHTENBHBIX
yCIIeX0B B BBISCHEHHH POJIH CKJIAAUATHIX CTPYKTYD B JOKaJH3alUH OpylLe-
HeHHA, a4 TAKXKE B BbIACHEHHH BJAHAHHA JHTOJOTHUECKHX ocobenHocTeli BMe-
AOUHAX [OPOJL HA PasMelleHde pya 3HIOTEHHBIX MeCTOpPOXIEHHIL.

OrMeyast ycmexH B MO3HAHHH CTPYKTYD DYAHBIX MECTOPOXKAEHHH B
KanuTaJIHCTHIGCKHX CTPaHaX, CAeIyeT VKas3aTb Ha ONpeleJeHHbIH Helo-
CTATOK B H3YYEHHH CTPYKTYp: 3a DEIKHM HCKJAIOYEHHEM TeoJIOTH B CBOHMX
HCCIeJIOBAHMSAX HE CTPeMATCd K BOCCO3JAAHHIO TeOoJONMYecKHX COOBITHH,
NpOTeKaBIIHX D0 OPYIEHEHHd H B TOCJEpYAHOe BpeMsA, H B GOJABIIHHCTBE
ClIyyaeB He TPHMEHSIOT MeTONa HCTOPHYeCKOr0  MOAX0LA K H3YUeHHIO
CTPYKTYP PYLHBIX MECTOPOKAEHHH.

B umeaoMm e CTPYyKTypHEIE HCC/IeIOBaHMS, OCOOEHHO B Halueil crpaHe,
npuobperalor Bce Godee M GoJee BaxKHOe 3HAYeHHe, CNOCOGCTBYsT pallHo-
HAJbHOMY HAalpaBJ/eHHIO TOUCKOBBIX, Te0JOr0pa3BeloutblX H IKCIIyaTalu-
OHHbIX pabor. HeoOxomumMo OTMETHTb, YTO H3YyYeHHE CTPYKTYpP PYRHBIX
MECTOpOXKIeHHH OOBIYHO CONPOBOXKIAET PA3BeNKy M SKCIIYaTalmuio MecTo-
POKIEHHH, a BLIABJEHHbIE 3aKOHOMEDPHOCTH Cpasy IpPOBEPAIOTCS ONBITOM,
npaxTHKRoi. [ToayuaeMslil e NpakTHIECKUH MaTepHas NMpeACTaBIgeT coboil
Te JOCTOBEpHbIE CBEReHHA, KOTOPBIE HMEIOT 3HAYEHHE OOBKTHBHBIX HCTHH.

Frapa IL
TEKTOHHYECKHWE 3JIEMEHTHBI B PYIHBIX NMOJIAX
H MECTOPOXKIOEHUSAX

[Ipn nceneloBanuu CTPYKTYp PYAHBIX MOJEHl W MECTOPOKAEHHH NPHXO-
ZHTCA H3y4aTh NPeN e BCETO HX OTRENbHBIE 3JEMEHTH (CKAaRKH, paspbiB-
Hble HapymleHHs, HHTPY3HBHble Tesa, BYJKaHHYeCKHe anmapathl, TPYOKH
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B3pHIBOB H 7p.). Bce oHu omucaHsl B PyKOBOACTBAX MO CTPYKTYPHOH reoJio-
rud. OnHaxko Heob6Xxomumo 0OpaTHTh BHHMAHHE Ha TO, YDO 'OYeHb MHOTHE
PyAHBIE TIOJS H MEeCTOPOXK/JeHHS pasMellaloTcs B y4acTKax PesKoro HaMeHe-
HHS HampaBJeHHs IPOCTHPAHMA PErHOHAJbHBIX DAa3PLIBHHIX HapyLIeHHI W
CKJIamuaTHX COOpyXKeHHH. B 1enoM 3TO MPUBOAMT K OOJbILIEH TeKTOHHYe-
CKOH HapyUeHHOCTH PYAOHOCHBIX YYacTKOB II0 CPaBHEHHIO C OKpY-
KAWIHUMHE IOWAAsSIMl U 06pa30BaHHI0 MHOTHX MOP(OJOrHYECKHX THIIOB
CKJIaLoK H PasHooOpaBHBIX IO BHYTPEHHEMY CTPOEHHIO M YCJOBHSIM [Pas3BH-
THSl Pa3PbIBHBEIX HapymeHuii. Bo MHOTHX DPYOHBIX IOJAX NPOABAAIOTCS TeK-
TOHWYECKHe 3JeMEeHTHI, O6Jajalonye CBOHMH crenuduuecKuMH OCcOOeHHO-
craMu. Hamee OyayT KpaTKO OXapaKTepHU30BAHBI OCHOBHBIE TEKTOHHYECKHE
9JIEMEHTDI, BJHAIONINE HA pa3MelleHHe OpyAeHeHHs.

HEKOTOPBIE MOHATHA H3 TEOPHH JEPOPMALHH

Hedbopmauuneii Tena Ha3biBaeTcss H3MeHeHHe ero GOpPMbl HIH
obbeMa HaH (GopMBl H ofbeMa nox meiicrBHeM BHemHuX cHa. Hedopmanun
B 3EMHOH KOpe pasjesiorTcs Npexkie BCEro Ha YIPYrHe H OCTATOYHBIE.

YOpyrocTh — 3TO CBOHCTBO TBEpPABIX TeJ H3MeHATh CBolo GopMy
1 obBeM Mo BAHAHHEeM (H3MYECKHX BO3NEHCTBHI M TOJHOCTHIO BOCCTaHAB-
JHBaTh TI&PBOHAYAILHOE COCTOSTHHE IMOCAE YCTpaHeHHs 3THX BO3JEHCTBHH.

Yunpyrofi masmBaerca Taxkas pepopmaliug, NpU KOTOpPOH TBephaoe
TeJO TOCAe CHATHA (DH3HYECKHX BO3JMEHCTBHH BO3BpAlllaeTCs K IlepPBOHA-
yaabHoMy cocTofinulo. Ilpu Bcex apedopMauusAx cyLlecTBYeT Mpenea YIpy-
roctu. Ecan oH npeBbimeH, TO BO3HHKAaeT OCTaTOYHAas pedopmanud,
He Hcye3alolmlasi MOJHOCTbIO HJIH YACTHYHO TIOCAe YCTpaHeHHS BHI3BABLIMX
ee BO3JeHcTBHH. BHyTpeHHHe cuabl, BO3HHKAIOIIHE B TeJe M CTpeMALlHecsd
YPaBHOBECHTb JeHCTBHE BHEINHMX CHJ, HA3bBAIOTCA CHJIAMH YIOpPYro-
cTH. BeamunHa 3THX CcHJA, NPHXOAALIAfCA HA eIHHHLY IVIOIIAAH IONeped-
HOTO CeueHHs TeJsa, HAa3blBAeTCs HAaNpsKeHHeM.

: IITupoxo pacmpocTpaHeHHble B 3eMHOI KOpPE OCTAaTOYHble JehopMalii
pasfessiloTcs Ha IvlacTHyeckue M Xpynkue, Ilog naacTHUYecKOU TOHH-
MaroT OCTAaTOUHYI0 AedopMaliiio, MPOSBASIONLYIOcs 663 HapyLISHH! CIIJIOLI-
HOCTH MaTepHasna M 00pa30BaBUIYIOCS B pe3yJbTaTe BO3AEHCTBHA BHEUIHHX
cua. Xpynxof HaspBalOT Takylo AedopmManuio, npH KOTOPOH Teao pas-
pywaercs 0e3 3aMeTHOH mJIacTHYecKoi medopMaliuy.

Hasi aHaigusa TeoJIOrHYECKHX SBJEGHHI BaKHO YUHTHIBATL HE TOJBKO
I1ACTHYECKYIO AedOpMalHio, HO TakxkKe BA3KOCTh TOPOA H TaKHe SABJEHHI,
KaK pesnakcaiua # noasydecTb. OT BA3KOCTH TeJaa 3aBHCHT CKOPOCTH
mIacTHYeCKol HeopMaliny, Tak KAK BA3KOCTh OTPazKaer IIPOIECcC BHYT-
peHHero TpPeHHs, T. €. CHOCOOHOCTb OTJETbHBIX YaCTHI TeJa OKa3bBaTh
CONpOTHBJEHHE APYTHM IpH ITIepeMelleHHH HX OTHOCHTeNbHO ApPYr Jpyra.

Penaxkcauus Bepakaercs NajeHHeM HaNpSIKEHHH B TeJe, a BeJH-
UyHHA NJaCTHYeCKOoH JAe(opMauMy HpU STOM I[OJNEPIKUBAETCH OCTOSHHOH.
DT0 AB/JEHHE CBA3aHO ¢ Te&M, YTO YACTHILLI Tesaad, CMellasch B IIPOLEcce IIa-
cTHYecKOH HedopMaluy, HAXOAAT HOBLIE YCTONUYHBEIE MOJIOMKEHHS; NPH 3TOM
HampsKeHHs, BbI3BIBAIOLIHE MepeMelleHue YacTHl[ TpPH MOCTHAKEHHH IIO-
CAEHUMH YCTOHYMBOTO NOJIOXKeHus, OyLyT Hcue3aTh. Penakcanus TpuBO-
IHT K TIOCTeNEeHHOMY IIpeBpalleHuio ympyroil AeopMaluu B OCTATOYHYIO,
TJ1aCTHUSCKYIO.

[TonsyuecTb Marepuana nposBJafercs Kak IviacTHieckas Jedop-
MauHs, AJAHTEAbHO NPOTEKalollasi NPH TIOCTOSIHHBIX HAMpPSKEHHAX, He Mpe-
BHIIAKOIIHUX Opefena ynpyroctd. CymHOCTb 3TOrO SHBJEHHS 3aKJAIOUALTCH
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B TOM, YTO B TeJ€ MPOHCXOMHT IMEePerpymmHpOBKa YaCTHIL MOJ BIHAHHEM
NIOCTOSHHON HArpy3KH, NPOHCXOIHT HelnpepbIiBHLIH IIepeX0f, YacTH yNpyro
IedopMaluu B niacTyyecKylo. Ho mockosbKy Harpyska coxpaHsercs, ynpy-
ras fedopmanus Bo30GHOBJSETCH 10 NpekHero pasmepa. B ycaoBuax pau-
TeJABHODO MPHJIOKEHHS CHJ Jdaxe HeOOJbllHe Harpy3KH MOTYT IIPHBECTH:
K 3HAUNTEJNBHEIM [JIACTHYSCKHM AedopMalusaM, KOTopble OYIYT pasBHBATh-
¢l MeNJIEHHO, HO BecbMa JIHTeNbHO Ge3 NMPH3HAKOB pa3pyLIeHHs MOPOL.
A. E. Muxaiio (1973) ormeuaer, uyro, NO-BHIMMOMY, BO3HUKHOBEHHE
MHOTHX CKJAJO0K B NOPHBIX NOPOJAaX CB3aHO C SBJEHHSMH IOJ3YYEeCTH.

JE®OPMAILHOHHBIE CBOMCTBA IFOPHBIX NMOPOJ

B coorBercTBHH ¢ 3akoHOM ['yka MeXAy YIJHHEHHEM CTeDKHS H
HArpy3koil Ha Heno cyllecTByer npsaMasg, a MeXAy YIJIHHeHHeM H IIJIo-
manblo NONEPeyHOro ceuyeHHs crepxHs — obpaTHas NPONOPIHOHAIbLHAA
saBucuMocTb, IIpn Harpyske, He JOCTHrueH onpeneJeHHOro npenena, yIad-
HeHue oOpasiia NpPsIMO NPOMOPIMOHAJBHO pacTATHBaWOLEH cuae P, oauHEe
obpasna / 1 o6paTHO NPOTIOPUHMOHANBLHO TJIOIIALH [ONEPeYHOro ceuenus F.
STH ONbITHBIE NaHHBIE CBA3BIBAIOTCS COOTHOIIEHHEM

P-1
Al oy
roe Al — npupamenne AJHHE, Ha3biBaeMoe  a0COMIOTHHIM — YAJHHEHHEM
CTEpKHS OT CHJIBL P; :
E — xosthduuHeHT NPONOPUHOHAILHOCTH — MOJLYJAb VIPYTOCTH,
uan moxynb IOHra (pasmelii A  PAa3aHYHBIX MAaTEPHAJOB),
KDC/eM2,

Al
OrHowenne —~ Ha3HBAETCA OTHOCHTENBHEIM YIVIHHERHeM M 0GoaHa-

yaercs €.
P
Ecou yuecr, uro manpskenne o=- (krc/cM?), 1o sakon I'yka Ans
OIHOOCHOTO PaCTSKEeHHs MOXHO HaNHCaTh CJIEAYIOUNM 06pasoM:

s=-g— HITH o =Ee.

Crepxnn, paboraomue RHa pacTsiKeHHe WIH CXKaTHE, HCIBTHBAIOT
KpoMe NnpoJOJBHEIX TakikKe nomepeunble AedopMaind, AGCONIOTHAS BETHYH-
Ha OTHOIUEHHS OTHOCHTEJbHOH TIoNepedHol AedopMaluu € K OTHOCHTEIb-
HOIl IIPOJONBHOM & HasbiBaercss koapduuuentom Ilyaccona u oboauauaer-

cq W, T. e, p= F‘T‘ Hapany ¢ monyaem ynpyroctu (E) STO OTHOIIEHHe $B-

NfeTcsl BaKHelIlell XapakTePUCTHKOH ympYyrux CBOACTB MaTepHaja. DTH.
ABa kospduumenta — E ¥ p — NOJHOCTHIO XapaKTePH3YIOT yIPyr'He CBOMH-
CTBa BCeX M30TPOIHEIX MAaTEPHAaJOB.

B cayuwae cnsura wacatesbHoe Hampsikenue t= Gy, L€ y — BeJHUHHA:
OTHOCHTEJNBHOrO ¢lBAra; G — MOAyJbh CHBUra.

lopubie moponsl 0KashBAIOT pasaHyHOE CONPOTHBJIEHHE [edOpMallHH.
Conporupiienne HX nedopMaluM HA3HBAeTCs NPOUYHOCTHIO, HanGoab-
Ul NPOYHOCTHIO TOPOAbl OGJAaNAIOT NPH CHKATHH, HAUMEHbIIEH — TpPH
pacTsokenuy. IIpoOUHOCTh HEKOTODLIX IOPHBIX MOPOA, a TaK:kKe Moxyas IOara
1 xoap¢puuuent Ilyaccoma npn HopmanpHOll  TeMmmepaType M JaBIEHHH
1 arm npusenens! B Taba. 1.

I5.



Taoauma 1

WH3AKO-MeXaHHYeCKue CBONCTBA ropupix nopoi. CocraBaena nmo matepuanam B. M. Kpefitepa
(1956), B. B. Benoycoea (1971) u ap.

ITpounocTh, Krc/cm2
Monyas 108ra | KosdduuneHnt
Toprasn nopoja 418 ITyaccoHa
CaaTue PacTsxeHue Cpes 106 xrc/cm2 (w)

TTecuanuk 500—1500 10—30 50—150 | 0,06—1,00 | 0,06—0,11
HapecTHak 400—1400 20—60 100—200 | 0,76—0,85 | 0,16—0,32
Crnanen 700 250 150—200 ) 0.05—0,22
Penbsnt 2000—2900
Annesur 0,40—0,54 | 0,16—0,18
Basaner 2000—2500 1,01—1,06 | 0,22—0,25
I'panur 1000—3200 30—50 150—300 0,16—0,60 | 0,04—0,27
CHeHHT 1500—2000 p
Huopur 1000—2500 0,556—0, 87
['aG6po 1000—1900 0,58—1,08 | 0,11—0,27
Hua6as 1300—2100 50 0,72—1,16 | 0,10—0,28
Mpamop 800—1500 30—90 100—300
I'Heiic 1400—2400 0,09—0,50 | 0,03—0, 15
Keapuur 1400—5000

BaxHoil XapaKTepPHCTHKOH TNOPHBIX TMOPOX SBJAAETCH BA3KOCTb 1, Tak

KaK C YyYeToM ee onpejeasiercs CKOPOCTb TIACTHYECKOH  jAedopmannu
&= -%-

Kaxk yxe ormeuanoch, BASKOCTb OTpazKaeT TpOLECC BHYTPEHHEro Tpe-
HHs, T. e. CIOCOGHOCTh TeJa OKa3blBaTbh CONPOTHBJIEHHE NPH TNepeMelleHHH
OJHHX YaCTHI, TeJla OTHOCHTEJbHO JAPYyrux. BfA3KocTh BhIpakeTcs B Iyasax.
Yem Goublile BA3KOCTb, TEM (oJibllee COMPOTHBASHHE OKas3blBaeT TeJ0 ILIa-
CTHYECKOH medopMalHH. ¥ TeJ pasHOro coCTaBa BA3KOCTb BechbMa |pasJnu-
Ha: y Boaml oHa cocrasiser 0,01 nyasa, y Bnaxuofi raunel 1000 myas,
a y ropHEIX mopojn jgoctunaer 10%* myas. [lmactuunble MaTepHa bl H MOPOIbI
CNOCOOHB! BbIIEPIKUBATb SHAUHTENbHYI0 INIACTHYecKyio AedopManuio Ges3
paspymenus. B XpynkuX Tesax HenocpeiCTBEHHO BCJel 3a ynpyroi nedop-
MalHeH HJH TocJe He3HayHTeJbHOH MIacTHUYeCcKOH Ae(opMallu¥ HAaCTYHaer
paspymense. a8 maacTHYECKHX TeJa MEXKAY IpENeTOM YINPYrOCTH H Tpene-
JIOM TPOYHOCTH HMeeTcss LIMPOKHH MHTepBaJ, TOrja Kak /IS XPYNKHX Tell
004 3TH mpejena COBHANAIOT HJIH TOYTH COBIAZAIOT.

IIpn pasnuunblx Buaax medopMauuu (pacTsiKeHHe, ciKaTHe, CHBHUI)
B MOPHBIX IMOPOAAX BO3HMKAIOT ABAa THIIA TPELUIWH — CKAJIBLIBAHMS H OTPBLIBA.
O6pasoBanue INepBBIX CBSI3aHO C MAKCHMaJAbHBIMH KacaTeJbHBIMH HANpPS-
KEeHHMIMH, a BTOPBIX — C MAKCHMAaJbHBIMH PaCTATHBAIOUIUMH HANPAKEHHS-
mH. Takum o6pasoM, Kaxlas ropHas TOpoja HMeeT JABa Ilipejie]a MPOYHO-
CTH: OMMH JJsl CKaJblBaHHA, IPYroH Anasi oTpbiBa. PaspyuweHnne nopoj mpu
yBeJHYEHUH HaNpsKeHHH OCyLUecTBJAAEncs 110 TOMY THIY, IS KOTOPOro B
AAHHBIX YCIOBHAX IIpedes NPOYHOCTH HUIKE H, CIEL0BATENLHO, JOCTHTAETCsH
panbme. B TabGa. 2 mpHBeNeHH HEKOTOPhle [JaHHBIE 0 KPaTKOBDeMeHHOH
NPOYHOCTH (CyXHX 00paslOB NOPHBIX NOPOJ NPH aTMOC(HEPHOM [aBieHUH U
koMHaTHOH Temneparype (I'sosckwmii, 1960).

Hedopmannonnsle CBOHCTBA TOPHLIX MOPOJ 3aBUCAT OT BEJHUHHBI BCe-
CTOPOHHENO [aBJeHHs, TeMIIgPaTyphl, HAJHUHA HACHILAIOLIAX Cpel M CKO-
poctH fedopmuposanusd. CBOAKA HMEIOUIMXCA OTPaHHUYEHHBIX CBEIEHHIH IO
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TemnepaType, Krc/cm?

Ta6aouma 2
TpoynocTs cyxux 06pasuoe NOPo, Npu aTMocepPHOM NABJACHHH H KOMHATHOI

IlpoyHOCTE HA CKaJILIBAHHE
ITpouHOCTE
Topssle nopoasl Ha OTPBIB CpenHsis
MUHEMANLHAS | MAKCHMARBHAR | cooryoryueckan
T'pauuTsl 30 600 1800 750
Jua6asst 50 650 2300 900
I'Hefich e 400 1600 800
Kpapuutst 80 130 1600 1000
Kpucrannuyeckue CJAaHIb — 300 1500 700
Mpawmopst 50 120 1300 500
WspecTraky 50 100 1800 450
IMecyanuku 20—60 200 750 —
T/HHHCTBIE CTAHILB 30—40 180 260 —
KawmeHnnas comp 15—50 90 — —
Yrau —_ 20 80 —

3TOMY BoOmpocy naHa B wHure «/ledopMaluuOHHBIE CBOHCTBA TOPHHIX TMO-
pox..» (1968). C pocToM BeNHYHHBI BCECTOPOHHEro CKAaTHA MPOYHOCTL BCEX
NOPHBIX MOPOJA YBeaHuHBAeTcs H TeM GoJblle, yeM MEHbIle BeJHYHHA 3€-
pen mopoxasl (Taba. 3 u 4). [loBEIeHHe BCECTOPOHHENO AABJEHHS YBeJHYH-

‘,b\: TaG6anma 3
39 3aBHCHMOCTb MOAYJISt YAPYTOCTH OT BeJHYHHB! BCECTOPOHHEr0 CXKATHS
i (no M. I1. Boaapoeuuy)
Moaynb ¥Oura (E) » 105 ®rc/cM? 11 pu BCECTOPOHNEM AABJEHHH
B KIrc/cm2
lopHasa mopoaa
1 400 500 1000 5000
Hna6as 7,32 10,3 — 11,5 —
bBazanbt 4,39 6,0 - 6, 66 —
I'pauur 2,90 4,25 - 4,40 —
Treiic 3,59 — — 8,36 9,30
Ta6rnuua 4
IpoyHoCTh HA CKAJBIBAHHE HEKOTOPLIX FOPHBIX MOPOJL NPH PA3HOM
BCECTOpOHHEM JaBietnd (no JIK. XauauHYy)
IIpounocTh Ha cKa/nbBaHHE B Krc/cM2 IDH BCECTOPOHHeM MABIEHHH B KGap
T'opuaa nopojga
10 20 30 40 50
Bazaast 2900 7500 13000 14000 17000
Oo6ennnan 3800 8000 12000 14000 15000
ITupokcenut 2700 6300 — 12000 14000
UspecTHaxk 1000 3400 5700 6800 7200
Kamennasn coab 900 1800 2200 2400 2900

2—2043
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BaeT BSI3KOCTb H MPOYHOCTb IIOPOA, B OCOGEHHOCTH Ha OTPHIB, Bpems, uiam
CKOpOCTh, flepOpManuy urpaer orpoMHyI0 poJb. IIpn MraoBeHHOH medopMa-
IHE (B3PHIBH) H Ja)e MJacTHYHble Teaa AehOPMHUDYIOTCH Kak XpyIKHe.
JanrenbHas pedopMaunus crnocobCTBYeT TOMY, YTO HOPOABI OTHOCHTEJIHHO
XpyNnKHE TNpOABASIOT cels Kak IJacTHYHbe MarepHanbl. IloBhillleHHe TeM-
nepatypsl B 0GIIEM BeJeT K IOHMKEHHIO BA3KOCTH DOPHEIX NMOPOJ H, CJAELO-
BaTeJbHO, K YBEJHUEHHIO MX CIOCOOHOCTH K ILIACTHYECKOH HedopMaluH.
[loBmImeHue TeMIepaTyphl OIPHBOLMT TAKXKe K IOHHMKEHHIO [POYHOCTH rOp-
HEIX TIOpOX Ha cKaJabiBauue. C NMOHHXKeHHeM TeMIepaTypbl BA3KOCTh U TPOY-
HOCTb TOPOJ Ha CKaJblBaHHe Bospacraior. Hannuue B nopoje XHAKOCTH H
BONSAHBIX [ADOB IIPHBOLHT K YMEHBIIEHHIO NPOYHOCTH STOH MOPOLHL.

Xapakrtep.nposiBaeHus: feopMalun TOPHOH NOPOALI 3aBHCHT OT YCJIO-
BHH fmedopMalHy, OT COBOKYNHOCTH M B3aHMHONO cOYeTaHHS BCeX NepeuHc-
JeHHEIX (aKTOpoB (MMIyOHHEI 3ajeranus TOPOX OT IOBEDXHOCTH, BPeMEeHH
HJIH CKOPOCTH HedopMaluH, TEMIEPaTypbl, HATHYHA B NOPOLE PACTBOPOB).

CoBMmecTHOE HeHCTBHE TEMIIEPATYPbI U BCECTOPOHHErO NAaBJEHHS BeeT
K TOMY, UTO HauuHasi ¢ HEKOTOPOH IVIyOHHbI MOpPHEIE TIOPOABI pPaspyllaloTca
IPEHMYILEeCTBEHHO IIyTeM (BISKOIO CKaJbIBaHHsS, TOrJa Kak BOJHM3H NMOBEpX-
HOCTH TIPOSIBJSIETCS H OTPHIB.

JITHTENIbHOCTh TEOJOTHYECKOr0 BPEMEHH CIOCOOCTBYeT pasBHTHIO IIa-
cTHuecKHX nedopmanuii m OoJee NPeANOUTHTENLHOMY 00pa30BaHHIO CKOJO-
BBIX HapyIIeHUH IO CPaBHEHMIO C TPEHIHHAMH OTPLIBA, BO3HHKAIOILUMH NIPH
Xpynkux nedbopManusax.

[lpy H3y4yeHHH PYMAHBIX MeCTOpOMKAeHHH HeoOXOAMMO HMeTh B BHAY, uTO
Ha MHOTHX H3 HHUX TNPOSIBJSIOTCA MPOLECCH THIPOTEDPMAIbHOrO H3MeHEeHHs
nopon (cKapHHpPOBaHHWe, I'peH3eHM3allus, NPONHAHTH3alusd, GepeauTHsalud,
OKBapueBaHue H Ap.). B cBA3H ¢ 3THM (H3UMKO-MeXxaHMUYeCKHEe CBOICTBa
nopoJ (HOPHCTOCTb U NMPOYHOCTHHIE MOKA3aTeNH) MOABEPraloTcs 3HAYHTelb-
HOMY H3MEHEHHIO, a 3T0 B CBOIO O4epellb OKa3bIBAET BAUSHHE Ha NOCJIELYI0-
HIYIO JIOKJIH3a1HIO OPYIeHEeHHS.

CKJAINYATBIE @OPMBI, HX THIIbI H CTPOEHHE B PA3JIHYHBIX
TEOJIOTHYECKHX YCJIOBHAX

Co ckramyaTHIMH CTPYKTYPaMH CBS3aHE MHODOUHCJIEHHLIE MECTODOXK-
[IeHHsl 30JI0Ta, MELH, CBHHIA M LMHKA, CyPbMEI, PTYTH H ADYTHX METaJJOB.
Pynnbie Teqa pacnoaaraiotesl Kak B IIapHHPAX, TaK H B KPbIbAX CKJAL0K.
B pane cayuaeB ckaanuarasi CTpyKTypa CJAYZHT JHIb o6uM (oHOM, a
CTPYKTYPHBIE 3JIEeMEeHTHI, KOHTPOJMPYIOIIHe 3aJeraHye pyIHBIX TeJ, SBJIA-
I0Tcd OoJiee NMO3AHHMH, HAJOMEHHLIMH (TIOMHMETA/LIHYECKHE MecTOpOXKIe-
Hust Pynnoro Aaras). Ilas apyroil rpynnsl MeCTOPOMKISHHH XapaKTepHO TO,
UTO HX CTPYKTypa HENOCPEICTBEHHO CBA34HA C TeMH TEKTOHHUYECKHMH 3Jle-
MeHTaMH, KOTOPBle BOSHHKIM BO BpeMsI CKJanKo00pas3oBaHHS (HEKOTODHIE
CypbMAHO-PTYyTHBIe MecTopoxkmeidnsi Cpenueir Asuu). ['aBHBIM 1as pas-
BEIKM M H3YYEHHS TaKMX MECTOPOMKIEHHUH SBJSETCH IETAJbHBIH aHaJH3
CKJIal4aThIX COOPYKEHHUIL.

Ilpexne Bcero HeoGXOJHMO OTMETHTB, UTO B DPYIHLIX IOJISAX SHIOTEHHBIX
MECTOPOXKIeHNE MOP(PONOTHA W IeHeTHYECKHe THIBI CKJAAMA0K B CJAOHCTHIX
TOJIILAX HAXONATCH B CTPONOM COOTBETCTBHH € HCTOPHEH TeoJorHYecKOoro:
Pa3BuTHA PYAOHOCHHIX TiIouiazned. B jJpeBHHX NpPOTEpO3OHCKHX H apXei-
CKHX 00pas3oBaHHAX OOBIYHO pa3BHTHL  TIepexKaTbie JHHEHHble CKIaKH,.
HMEIOIIHE KPYTOE, BINIOTb JO BEPTHKAIBLIOTO IIOJOKEHHE OCEBBIX IOBEPXHO-
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creil M KPblabeB. MHOrHe CKJIaJKH OKa3biBAIOTCS ONPOKMHYTHIMH H B 60J1b-
wuHcTBe Ne)OpMHPOBAHHBIX TJACTOB OTHETAMBO IPOABAACTCH CcAaHUeRa-
TOCTh OCeBOil mosepxHocTH. Hepenko BosHHKAWOT CKIanku Teyenus. B mpo-
necce (OPMHPOBAHHA TaKHX CKJaA0K ¥aCTO INPOHCXONHT pasiuH30BaHUE
(6ymuHaxk) OTHOCHTEIbLHO MPOYHBIX CJIOEB, 3AK/IIOYEHHBIX MEXKIY MaacTaMH
HOpOJ, CMOCOOHBIX K IIACTH-
yecko#l nedopmari.

CJ0lCTHe TOJILH IaJeo-
30MCKUX W ME3030HCKHX Teo-
CHHKJHMHAJEeH, KaK IpaBHJO,
CMATHI B JHHeHHBIE HJAH H30-
KIHHAJbHBIE CKJAIKH ¢ KpY-
TEIM  T[IAZleNHeM  KpPBiJIbeB,
CJ/I1aHIeBATOCTb OCEBOH IIO-
BEPXHOCTH OOBLIYHO ceuer He
pce INaacTel, a IposBJeHa
TOJLKO B OTHEJbHBIX U3 HHX,
OTHOCHTEIbHO GoJiee crocob-
HBIX K TJacTHYeCKHM nedop-
mannam. Caoucrtble TOJMILH,
cJaraioliie BepXHHE TOpH30H-
THl PeOCHHKJIHHAJBHBIX COOpPY-
KeHuii Jaubo oTHOcAllHecsd K
naaThopMeEHHEM 00pasoBaHu-
M, OOBIYHO CMATHl B KYIIOJO-
o6pasusle CK/JIalIKH, Xapakre-
PH3YIOLIHECS MOJOTHM 3aJlera-
HHeM KpelabeB. B atux ycio-
BHSIX YaCTO NPOSIBJSIOTCS TaK- >
JKe CYHJIY4YHBle CKI4aAKH H { e Eal
pasHooOpasHble (JIeKCyphL.

B B2z s s 245

UrofGe ycnellHO pellaTh
IJIaBHYI0 3ajauyy — BbIsICHE- p M
HHE 3aKOHOMEPHOCTE[l JOKa- [ (T exanuaM (opmMmpoBaHHA CKJAAaAKH Npo-

nombHOro uaruba co ckommxennem (mo A. B.Ilsky,

JAW3aNUK OpPYyJeHeHHH, Heo0- 1960).

XOZHUMO HMeTb SICHOE Mpe-
craBjenune o6 ycaoBuax ¢op-
MHPOBAHHS H3yuyaeMBbIX CKJal-

@ — OTHOCHTe/IbHOE CcMelleHHe IJacTOB TpH OGpasoBaHHE
AHTHKAHHANBHOR CKNafikH MpPOAONLHOTO mporufa co cKoab-
KenueMm (moxasano crpeikamu), 6 — AHHaAMHKAa mpolecca
(hopMupOBAHEA CKAaaku (P — ropH3OHTANbHOE CHKHMAalollee

ycunue; Py — COCTABAMOUIAS B [JIOCKOCTH  CHNOHCTOCTH;
Py — cocrapadonias, nepneHAHKyAfApHA#s K CHOHCTOCTH),
6 — BbIXKHMaHWe MaTepHaJa H3 KpbIIbEB CKIAAKH B map-
HHp ¢ ofpasoBanueM noJ00OHOH CKNajKH; 2 — yCJOBHS BO3-
HHKHOBEHHSl OTCJHOCHHH H MeJKHX TpelUlHH OTphiBa mnpH

yaTelX (GopM, T. e. 0 MeXaHH3-
Me ux obpazoBanusa. Haubo-
Jlee 4acTo MpOSIBJIEHLI CKJal-

= CMSATHH B CKJAaJKH pasHOPOAHBIX maacToB (mo A. B. Kopo-

KH IIpOJAOJBHOTO usruba c .neay,pl'[. AI.) llexTmany, 1965(}. 5

HpOCK&J]bSbIBaHHeM JaCTOB IMnaers): | — naacTHUHBIE; 2 — pecyurue; 3 — xpynkne;
4 — MOJOCTH OTCHAOEeHHs; § — Tpemunsl oTphiBa, Crpenxamu

II0 IIJOCKOCTAM HalJacTtoBa- NOKA3aHO HanpapJeHHE CKOAbXKEHHS NAacTOB

Husa.  Pexe  BcTpeuarorcs

CKNanKH NOonepeHHoro HSI‘H@&, 6ﬂOKHPOBaHHHe H [AHanupoBbie CKAAAKH.

CkrnafXH NpPOXOJAbHOTO0 H3rub6a CcO CKOJbXKEHHEM
B CJOHCTOH Tosule 06pasyloTcs B pesysabTaTe OTHOCHTENLHOTO CMelleHHA
(ckoabKeHns1) cocefHHX maacToB (puc. 1, a). TopusouTasbpHOE CKAMalONiEe
ycuane P (pue. 1, 6) MOXHO PasjIoOKHTh Ha COCTABJSIONIYI0 B TJIOCKOCTH
CIIOHCTOCTH, HaNpPaBJEHHYI0 B CTOPOHY 3aMKa ck/aalkd, P; H cocCTas/fio-
Y10, MepUeHAHKYJISApHYI0 K caoHcroctH, Pp. Ilocnennss  cocrasigiomias
HeBeJHKAa Ha HayaJbHBIX CTafHAX H3ruba INPH [OJOTOM IaJeHHH TIACTOB,
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¥ Bo3pacrader NPH yBeAHUeHHH yraa ux nafenus. IlosroMy uomepeuHoe
JaBJeHHe HMEeT MaKCHMaJjbHoe 3HaueHHe HA KPBIIbSIX CKAAJKH ¥ YMeHb-
waercs K WAPHUPHOH YacTH. B cBA3n ¢ 9TMM NPOHCXOAHT BRKUMaHHe Ma-
Tepuana U3 KPhIbEB CKIAAAKH B MapHHP M 06paaylorTcs NopoOHbIE CKIAAKH
(puc. 1, 8). CreneHb HHTEHCHBHOCTH TAKOrQ BBUKHMAHHA 3aBHCHT OT MeXa-

J S
EAS Sieos N i e

Puc, 2. Mexannam 06pasoBaHHfl CKJIALOK BOJNOYEHHA B AHTHKIH-

HanbHOM Ckianxe, popMupylomefics nyreM m3rufa co CKOJBNKEHHEM

WiACTOB (4) W HCNONb3OBAHHE CKAALOK BOJMOUEHHA JJA ONpejene-
HHSl MOJOMBLL K KPOBJH Nnacra (paapesst 6 u 6).

Juwuew 1—1, 2—2, 3—3 ~ oceBblé MOBEPXHOCTH CKIAMO0K BOMOYEHHA; CTPENKa-
MH NOKA3aHO HANpaBJeHHe CKOMLKeHHs maacros; B -— rtyno#t yron, oGpasosan-
Hbllt 0CeBONt [OBEPXHOCTHIO CKAAAKH BONOYENHS ¢ NMJOCKOCTBIO HANJACTOBAHHA
B [BUraBlIEMCH INACTE; O ~— yToj NAJEHHA OCEBHIX mnopepxnocredl cKaafok
BospueHHs (1448 pHc, O manmende oceBblX nNopepxpocrell £ 0=29°, Ha Ioro-
BOCTOK; sl puC 8 Z=18°, najenne Ha IOr.
] — necyarnK; 2 — MIHHUCTHIA chaHer

HUYECKHX CBOJCTB TOPHLIX TOPOM, OT HMX MJIACTHYHOCTH, B pesyabraTte B
MapHUpax CKAALOK TIPOUCXONUT 3HAUHTEJbHOE  YBeJHYEeHHE  MOLIHOCTH
OIHUX [JIACTOB IIPH CPaBHUTEJILHO HeDOJBIIOM HM3MEHEHHH MOIIHOCTH Japy-
ruX. JJa9 aHTHKIHHAJIBHBIX CKJIAMOK TaKOTO IPOHCXOXKIEHHST  (MOZOGHbLIE
CKNIaJIKA) XapaKkTepHO BO3HWKHOBEHHE INoJocTel orciaaupanug. IlosBiaenue
3THX ‘T[OJ]OCTef{, OYeBHIHO, BLI3BIBACTCA TaKXKe€ H TeM, UTO B cjAaydae 3ane-
raHHsd OTHOCHTEJILHO MPOYHOMO Ij1acTa I0A IJIACTHYHBIM B TIEDHON CXKAaTHiA
of6a naacra nedOPMHPYIOTCS H IPOMCXOTHT HEKOTOPOe HATHETAHHEe Mare-
puana B maphup cxaagxy. Ilocme CHATHA CHHMAIOUWIHX YCHIHH IIACTHY-
Hule' ¢/10H, ne(opManHi KOTOPHIX NPEB30OHNET mpeliesl YIPYTOCTH, yiKe He
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cMoryT npuobpects mepBoHauasabnyio topmy. Ilpoynbie ke caow, negop-
Malus KOTOPHIX He MNpeB30oHAer Tpefen YNPYroCTH, BHOBb TNPHOG-
peryT CBOil mnepBOHauaJbHEH OGBEM, UTO H HABATCA INPHIMHOA pPa3BU-
THA HaJg HHMH @oJocTeil orcianpaund. Ilocaenudwe B JanbHEHIIeM OKa-
3bIBAIOTCSl 34aNOJIHEHHBIMH MarMaTHY€CKHMH MacCcaMu HIH PYAHBIMH,
NpeNCTaBJeHHEIMH CeJIJIOBHIHBIMH  3aneXaMH, JIHH30BHIHBIMH H IpY-
ruMu TeqamMu (puc. 1, 2). IpuMmepaMu Takux MECTOPONKIEHHH ABAAIOTCH
Bennuro B Ascrpanuu (30/0TO-KBapleBoe), HEKOTOPHE MNOJTHMETaJJIHde-
cxue MecTopoxienusi Pymnoro Asras M pryTHble MecTropoxienus. B koH-
IeHTPHYECKHX CKJafKaX MOMIHOCTh CJOEB B PA3JTHYHBIX HaCTIX CKITAAKH
ocTaeTrcd HeH3MeHHOII.

Ilpu dopMupoBanun CKIafoK usruba co CKOJb-

= e JKeHueM B NJacTax NJIACTHYHBIX MOPOJ, 3aljeraimo-
/';\_O 2 LIMX MeXKIy TaacTaMu OoJiee NPOYHBIX HOPOJ, He-
%;5%% PeNKO BO3HMKAIOT CKaajlku BoJjouenus. O6pasosa-
ot HHe MX ABJASeTCH CJeACTBHEM ABHIKeHHs MaTepHasa

=N\ GoJiee MAACTHUHEIX NMOPOX Ha KPBUIbSX CKJIAAKH TI0
HampapJaeHnio X mapuupy. Ilnact nmnacTuyHBIX 1O-

Puc. 3. Coornomenne B

POl OKa3plBaeTcs I0J AEHCTBHEM INapel CHJ, Ha-
npaBjieHde KOTOPHIX OMNpeJeJsieTCss HalpaB/JeHHeM
CKoJbXKenus naacros (puc. 2, a). 3nanue OpHeH-
THPOBKH CKJIa10K BOJOUEHHS B IJacTte MOXKHO HC-
0J1b30BATh ISt ONpefeseH s ero noJ0MBL 1 KpoB-

paspese CJ1aHUEeBaTOCTH "
OCeBOHl MOBEPXHOCTH ai-  JiH, T. €. CTpaTHrpachtIeCKoro NOJIO?KEHHA B JAaHHOH
THKJIHHAJLHOH ' CKJalKH

TOJIIE, YTO HEOOXONUMO [/ IOCTPOEHHS reoJIorH-

e B paspesos (puc. 2, 6, 8). Hannune cknanox

Hble  BePTHKaJbHEIE JIH- o
uun) (no A. B. Tlsky, BOJIOYEHHSI B ILiacTe KPYyTO Iajaiomieii Toamy (cM.
1960). Tomkum nywkTH- pHc. 2, 8) NO3BOJAET C YBEPEHHOCTbIO TOBOPHTL O

pom mokaszana  dopma
CKIaoKH MW ee Ocepas IO-
BEPXHOCTDL

TOM, UTO MBI HMEeM [eJ]0 C ONPOKHHYThIM 3aJjera-
HueM IvactoB. CKJaaJK BOJOUEHHH BCTpedaloTesd
Ha PYAHBIX MECTOPOXKIAEHHSX, II0-BHAMMOMY, J0-
BOJIBHO YaCTO, HO OMHCAHLI OH# HEJ0CTATOYHO.

Ecan Ha KpPHILAX CKAANOK IIACT TNPOYHEIX MOPOJ HeGOMBIIOH MOIIHO-
CTH OKAa3bIBAETCs 3aK/JIIOUEHHLIM cpein Gojee IIACTHYHBIX TIOPOA, TO B pe-
3yJbTaTe H3rHbGa NJAACTOB M WX CKOJMbYKEHHS NPOHCXONHT TeKTOHHYECKOe
pasiuH3oBaHHe (OyAWHAXK). DTOT NPOYHBIL (I1aCT pa3buBaeTCs IBYMs CH-
CTeMaMH MeJKHX TpelHH CKAaJLIBAHHSA W/JIH ITONEPEUYHBIMH TpellHHAMH OT-
pLiBa Ha OTIEJbHLIE GAOKH H DacTAaCKHBAETCH, NPOHCXOJHT ero pasmejeHHe
Ha OTHeJ]bHBIe JIHH3El. DynuHMpPOBAHHBIMH HMHOTJA OKa3blBAIOTCS MJACTHI
KapOOHATHLIX NMOPOM, ¥ B 3TOM Caydae X HUM OBIBAIOT IPHYPOYEHB! PyAHbIE
Tesa.

Hapsiny co cknagkaMu BOJOYEHHS, BO3HHKAIOIHMM B IJIACTHYHEIX
ca0fX, maactuueckas nedopmauns caoeB Gojee TPOUYHBIX TOPOJA MOKET
npuBecTH K 06pa30oBaHHIO B HHX caaHleBaTocTH (KauBazKa). Bompoc o mo-
JIOXKeHHH B CKJaJKe CaaHleBaTOCTH, FeHEeTHUECKH COTPAXKEHHON co cKaan-
4aToCThio, AoBoABHO caoxeH. A. B. Ilsax (1960) paznuuaer mBa OCHOBHEIX
THIA TaKOH CIAHIEBATOCTH — CHAHIEBATOCTH CJAOMCTOCTH U CAAHUEBATOCTh
OCeBOH mOBepXHOCTH. [IpoHCXOMKaeHHe MepBOH, BOIHHKAIOUEH BCAENCTBHE
CKOJIbYKEHHs MJIACTOB Napasyle/bHO CJAOHCTOCTH, OCOOBIX COMHEHHH He BhI-
3piBaeT. [IpoHCXOXKAeHHE CAaHIEeBATOCTH OCEeBOH TOBEPXHOCTH TPaKTyercs
pasanuno. OHa MomKeT OHITb CJEICTBHEM CKaJbIBAHHS TapaJJeNbHO TOM
CHCTEMe IIIOCKOCTEH CKaJhIBaHHS, KOTOpas He COBMAafaeT €O CAOHCTOCTHIO.
B ofmem cayuae Takas ClaHLeBaTOCTb MOJKHa OBITb PasBUTa B CKJAagKe
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Beepoo6pa3Ho, HO MoxKeT OBITL MOYTH NapajielbHa OCeBOIl MOBEpXHOCTH.
Bo3MOKHO H HHOE TOMOXKEHHe M MeXaHH3M 00pasoBaHHs CAaHIeBaTOCTH
(xnuBaxka) B ckaagkax (Muxaimos, 1973). CoorHomeHHe  MOJOXKEHHS
CJIAHIEBATOCTH OCEBOM IOBEPXHOCTH €O CHAOHCTOCTBIO MOXKHO HCIOJB30-
BaTh NpH pacmugpoBKe CcTpaTHrpaduIecKOil MmoC/HeNOBaTeJbHOCTH CJI0EB.
Tak, Ha puc. 3 BHAHO, YTO CJAHIEBATOCTh OPHEHTHPOBAHA TION OCTPHIM
YyrJIOM K CHOMCTOCTH Mopod. Ecam sTa ClaHieBaToOCTh NPHMEPHO napad-
JeJibHa OCEBOH MOBEPXHOCTH CKJAAJAKH, TO BO3MOMKHO TOJIbKO OAHO TOJKOBa-
HHe MOJIOKEeHHs JaHHOTO OOHaxKeHHs B ckjaaguartoil crpykrype (Isx, 1960).

T N

/ Z / 7 ,//_:// &

Puc. 4, Mexanusm QopMuposa-
HHS CKJAAZOK TONMEpPeyHoro ws-
ruba.

@ — u3rH6 NJacToB OCAZOYHBIX IMOPOL

Hapy nakkoarToM (kpectukn). Crtpes-

KaMH [MOKA3aHO HaMpasjieHHe jaBie-

HHA; 6 — ofpasoBaHHe CYHJY4HOH

CKNanKd Hajl MPHNOAHATHIM TEKTOHH-
YeckaM GroKoM

7 97
7
7

K maprupaM CKJIal0K NPOIOJbLHOTO H3-
ryfa IpHYpPOYEHH MHOTOYHCJIEHHBle MOJHMe-
TaJJIHUECKHe, MeLHOKOMUelaHHbIe, 30J10TOPY-
HBlE, CYPbMAHO-PTYTHEle H Apyrie MecTOPOXK-
Jeuuss. HeoOXonuMo pasnuyaTh MECTOPONKIE-
HuUSl, IPHYPOUYEHHbIE K 3aMKaM CKJAaJ(0K C M0J0-
I'HMH ¥ TOPH3OHTAJbHBIMH IlapHHPAMM, H Me-
CTOPOMKJEHHS B 3aMKaxX KPYTO IOrPYyKamonX-
csi ckaanok. [lepeoie umeotr QopMmy celo-
BuAHEIX 3anexed n apus (Bempuro, Jlenuno-
ropckoe), AJsl BTOPHIX XapaKTepHH! CeAJIOBH/L-
HBIE 3aJIe}KH, a TaKkKe S-oGpasuble, Tpy6006-
pasHble M JHH30BHJHLIE Tesa. PyN0KOHTPOJIH-
pyiollee  3HAYeHHE  KPYTOMOTPYKAaIOLIHXCSA
cKkJIanoK jgeraibHo uayueno A. K. Kawonosbnim
u 10. M. KaszapuusiM (1969), xoropnie oTme-
Y3ai0T 3HAYHTEJbHHIH BepTHKAJbHBIA pasMax
PYIOHBIX TeJa, NPHYPOYEHHBIX K 3TUM CKJ/JIafl-
KaM, IpH HeGOJLUIMX FOPH30HTAJbHBEIX Pa3Mes
pax pyAHBIX TeJ.

Banoe 3HaueHHe B JOKaJdH3aUuH PYA-
HLIX TeJ B paccMaTpuBaeMbIX CKJIajKax IpH-
o6peTaeT aHH3OTPONHA (PH3HKO-MEXaHHYECKHX

CBOMCTB CJaralomux MX mopoi. DTo BHIPAXKAETCS B NPHYPOYEHHOCTH Cel-
JOBHJHBIX 3aJeKell K rpaHdllaM MOPOJ PAa3jIHYHOrO COCTaBa H MOSBJICHHH
B CKJIaJKaX MHOrOSPYCHBIX PYAHBEIX TeJ. Ha KpBUILAX CKIAfOK pyaHble Te-
Jla TaKXKe yacTO NPHUYPOUEHbl K TOPH30HTAM GJAaronpHATHEIX MOPON H MexK-
INIaCTOBBIM CpPBIBAM, KOTOpPHIE BO3HHKAIOT He TOJBKO B Ipolecce CKJajpya-
TOCTH, HO K Ha GoJiee MO3JHHX 3Tanax GOPMHPOBaHHS CTPYKTYphl MECTO-

POXKIEHHI.

Ckaank® mnonepeyHoro uarubGa MOIyT BO3HHKHYTb B pe-
3yJbTaTe JABJEHHS HHTPY3UBHBIX  MAaCCHBOB, HANPaBJIEHHOTO  CHH3Y
(puc. 4, a), u1H Xe B CBA3H ¢ NMOJHATHEM TEKTOHHUYECKHX OJOKOB T'OPHBHIX
NOpoJ, Hal KOTOPHIMM TOJONO HJIH TOPH3OHTAJbHO 3aJeralT CJAOHCTHE
ronmu (puc. 4, 6). B mepBoM cayuae CKJIANKH ABJAIOTCA MECTHBIMH KYIIO-
JNOBHAHEIMH. JIBuokKeHHe MaTepHasa B HHMX OOGBIYHO NMPOHCXOLHT OT-LEHTPa
K nepHdepufiHbIM YacTAM, a NO3TOMY MOIIHOCTh ILIACTOB B LEHTPAJbHOH
9acTH KymnoJja yMmeHblnaercd. QOpPMHpPOBANHe TaKHX CKNAJZOK MOXKET 3a-
BepUTbCS 00Pa30oBaHWeM KOHHUECKMX M (PAfHaJbHBIX Pa3pbIBHBIX Hapy-
wennit. Bo BTOpoM cayuae o6pasyloTcs IIpGOBhle ckiaagkH., HaruGanme
C/I0eB, HCNBLITHIBAIOMIMX pacTsiKeHHe, NPOHCXONHT HAJ DPa3pLIBHEIMH Hapy-
LIEHHAMH, 00pasyioTcs (heKCypsl H B LIEJIOM CKJaaAKa npHobperaer CyHIyU-
nyio ¢opmy. Ha ygactkax ¢uiekcyp MOryT BO3HHKHYTH Pa3phiBHBlE HApYIie-
Hus, KynosoBuaHele CKJIaLKH B PYAHBIX NOJAX DACHPOCTPAHEHHl, INO-BHIH-
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MoMy, RocratoyHo mHpoko. OaHaxo B JETaNsAX OHH He onHcannl, Yro xe
Kacaercs TJIHOOBBIX CK/JI3JOK, TO HX POJb B JOKAlH3aUMH OpYIeHEHHS
OueHb BEJIMKA H H3BECTHO HEMAaJO HPHMEPOB MEeCTOPOXKJIEHHH, Da3BHTBHIX
B HHX (HOJTHMETaJIHYecKue MecropoxkAenus PymHoro Agarasi, cypbMsHO-
pTyTHBIE MecTopoxkaenus Cpenueit Asun).

BaoxupoBaHHHe cKJaAXH obpasyiorcs npu (HopMHPOBAHHH
CKJIaflOK NPOAOJBLHONO H3rHOA €O CKOJABLMKEHHEM, HO IIPU 0COOBIX YCAOBHSX,
OnpegeaseMblX OrpaHHUYEHHOH BO3MOMHOCTBIO MEXKMIACTOBOTO0 CKOJIbMKEHHS
nopox. Mexannam o6pasoBaHus OJIOKHPOBAHHBIX CKIAaJ0K MOMKHO HJIIOCT-
pPHPOBATh NPOCTEHIIHM 3KCIEPHMEHTOM — H3rufaHHeM NauykH JAHCTOB Oy-
MarW, 3aXaTelX Ha Koullax (puc. 5). B pesyabTare moayuaercsa npocras
CYHOYyUHAsl CKJIaJKa ¢ PacCJIOeHHbIM CHH- a

KJAHHAJABHBIM OCHOXEHEeHHeM HJAH Oojee
CJI0¥KHAasA ABYX- U Tpexropfas GJOKHPO- ]%
BaHHas cKJajgka. Ha pyJoHOCHO¥ IUIO-

maau nNpocKajb3hiBaAHHE IIIaCTOB IIPH

(opMHpPOBAHHH CKJIaA0K MOTYT OrpaHu- 6
YuTL JalKH, IepeceKamwline ocalodHbe
TOJIIH BKPECT NPOCTHPAaHHS, MHTPY3HB- —> 7 o

HBEI€ MACCHBEI H 0COGEHHO TEKTOHHUECKHE
KOHTAKThl  HHTPY3HBHHIX  MAacCHBOB.
B npounecce popmupoBanus GJOKHPOBAH- Puc. 5. Mexanusm (opmuposanms 67o-

HBIX CKJIaJ0K 00pasyloTCs H MHOTOYHC- KHPOBAHHOM CKMIAJKH.
a — nepRoHavanbHOe NoNO¥KeHHe [JacToB;
JIeHHBIE Pa3PEIBHBIE HADYLIEHHS. 6 Wpocrilinih weca b

Poab 610KHPOBAHHBIX  CKJIAN0K B

JIOKa/Iu3aliy CyPbMSAHO-PTYTHOTO OpYIe-
HeHHd neranbHo u3yyena B. A. Hesckum (1949) ma mpumepe MecTopoxe-
auit Cpenneri Asuu. Jlopyanas TpPeIHHOBATOCTb, HENOCPEACTBEHHO BJHSAIO-
[lasi Ha pacnpejieieHHe H CTelleHb PYJAOHOCHOCTH B OTHEJNbHHIX YYacTKax
IJIACTOB, HanboJee HHTEHCHBHO DPa3BHBAETCA B CHHKJHHAJLHBIX DPAaccjOeH-
HbIX YaCTAX ABYX- H TpexXropOwix ckaaaok. B Takux pasapobieHHHIX ydacr-
Kax oOuHi o0beM TpPEIUH, 3am0JHEHHBX DYAHBIMH H KHJLHbBIMH MHHepa-
Jamu, pocruraer 25—409%. 3uauuTteabHO MeHee pas3ipOOJEHHBIMH H COOT-
BETCTBEHHO 3HAUMTENLHO MeHee HHTEHCHBHO OpYJNEHEeJbIMH OKa3LIBAKTCA
AHTHKIHHAJbHEE Neperubnl GJOKMPOBAHHHIX CKaajox. MHorma opyneHeHue
JIOKaJH30BaHO H Ha KPBIILAX GJIOKHPOBAHHBIX CKJAJOK.

HuanupoBee CcKaaXKH MOIYT BO3HHKHYTb TPH (OPMHDPOBAHHH
KYIOJOBHAHBIX CKJIAMOK, 00PasyIONINXCA B YCAOBHAX NONEPeYHOro uaruba.
Bonee nmiactuynble mopoasl Anpa CKAAAKH JIBHIKYTCS BBEpX, UTO NPHBOTHT
BHayaJe K YyMeHbUIEHHIO MOLIHOCTH IIJIACTOB B CBOIOBOM JacTH, a 34TeM
M K NPOTHIKAHHIO MJIACTHYHBIMM NOPOAAMH BhILIENexKallell MeHee MIacTHY-
HOll TonmH. Ponb niacTHuUHBIX NOPOL MOTYT HDpaTh H3BECTHAKH, KOTOpbIE
B YCJOBHAX JOCTAaTOYHO GOJBIICTO JAaBJEHHA NPHOOPSTAIOT BHICOKYIO CrO-
cOOHOCTh K TJiacTHueckod aedopmanun. Ilpu ABMKeHHH BBEpX INJIacTHUHBIE
NOPOJLI BO3JEHCTBYIOT Ha Bblllesealllne, mnoisepras napoGuaenuio Goaee
Xpynkne H 06pasys CKJIANKH BONOUEHHS B MOPOAAX, CIHOCOOHBIX K CMATHIO.
B nomuumaomuxcs nuacTHUHBIX OPONAX BO3HHKAET CJIAHIEBATOCTh, T1a-
pajjenbHas HampaBJeHHIO ABHXKeHHS . B HampaBieHUM CJIAHIERBATOCTH MO-
ryT 06pasoBaThCAd paspbIBHbIE HADPYIIEHHS.

JnanupoBble CKJIaAKH HMEIOT CYLIeCTBEHHOE 3HAUeHHe B JIOKAIH3ALUH
opynrenenns. K uHHM npuypouenbl HEKOTOpPhLle CKAPHOBHIE MOJHOACHHT-
{lleeJUTOBKIE, a TaKXe THIPOTepMaJbHble apCeHOMHPHTOBHIE H (JIIOOPHTO-
Bble MecTopoxjaenus. Popma pPYIHBIX Tea OBIBaeT CHOXKHOH © 3aBHCHT
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B 3HAUNTEJBHON Mepe OT THNa TpelimH, oGpasyiomuxca mpu ¢opmuposa-
HUH QHATIMPOBHIX CKJAAJ0K, a TAKXKE OT MHTEHCHBHOCTH MeTacoMaTHYECKHX
nponeccos. BerpeualoTess miactoobpasuple Teda H APYrHe Oojee CIOXKHBIE
no topme.

Cknaakn TedeHHs HMEOT BecbMa CJIOKHYI0 MOP(OJOruio
(pue. 6, a). A. E. Muxaiinos (1973) ykasbiBaer, 410 OHH OOpasyloTCsa mpH
HepaBHOMEPHEIX MepeMelleHHsAX BellecTBa M3 yYaCTKOB ¢ OOJIBIUHM JaBJe-
HHEM K ydacTkaM, Ha KOTOPLIX JaBJjJaeHHE OTHOCHTEJIBHO MEHbIe. B TIIOBEpPX-
HOCTHBIX 30HAX TIPH HEBLICOKAX TEM-
mepaTypax M JaBJeHHH Teyb CMOCO0-

a 6 HEl TOJIBKO BHICOKON/IACTHYHBIE TOPHbIE

NOpPOJIBl, HACBIIeHHEIe BOLOH: COJH,
/ THIICH, yray, rAnnsl. [lpy BBICOKHX
WM TeMIepaTypax H AaBJeHHAX, T. €. B
/ YCAOBHSAX 3HAUMTENbHBIX TIYOUH U HH-

TeHCHBHOro MeTraMmop(usma, miacTui-
HOCTb NPUOGPETAOT Jaxe  CaMble
KpenKue MOpojbl, TaKHe, KAK KBaplH-
Tol, THeilcsl ¥ Ap. ITpu 3Tom onHoOBpe-
MeHHO 0OLIYHO IMPOHCXOAHT U NEePEeKpH-
cTa/IH3allisi BellecTsa.
Ha nosauux craanax (opMHpo-
BayHsl ONMHCHIBAEMBIX CKJIAJ0OK B yCJO-
: BHAX MHTEHCHBHOrO MeTaMopdusMa
g 1om npH 3aBepIUeHHH TNJACTHYECKOH Je-
dopMannu BO3HHKAIOT TNOBEPXHOCTH
ckanbipanufi. ITo 3THM noBepxHOCTAM
NPOHCXOJIHT CKOJIb2ZKEHHE H NepeMelle-

Pune. 6. Mopdoaorus CKIagKku TedeHHS o
o & Masaimony, 07 @ x  ec ToROL TOPLR SRR She T
paspes  NOJHMETAJJMHYECKOH PYIHOA *

sanexu Ne 2 Mecropoienus Bpoken- ONHMCAaHBl MHOTHMH TeoJloraMH Kak
Xuna, Ascrpanus (mo H. K. Tycras- CKJaJaKH CKaJbBaHHWA.

cony, X. K. Biopeany, M. ]l. Taperru, Ckianku TeueHHs HMeWT 00Jb-

1952 r.) (6) lioe 3HAYEHHE B JOKAJiu3auuu pya

THIPOTEPMAJbHBEIX  MECTOPOXK/EHHH,
TNPUYPOUCHHBIX K AOKeMOpHHCKUM MeTtamopdmuueckum tonamam. Mopdono-
THfl MeTacOMAaTHYeCKHX PYAHLIX TeJ B 3THX TOJILAX B 3HAUHTEJBHOH Mepe
onpefensercs BecbMa Ca0XHOR dopmoi cxnagok. B xauectBe mpumepa Ha
puc. 6, 6 npusBener paspes ONHOH M3 PYIHBEIX 3aJeKel NMOJUMETANIHUYECKO-
ro mecropoxaenud Bpokeu-Xuan (Ascrpanus), sajeraiouiero B HHTEHCHB-
HO JMCJIOLUHPOBAHHBIX MeTaMOp(HYeCKHX MOpojax.

PA3PbIBHBIE HAPYIUEHHA

Tpemutsl ABJAIOTCS BAXKHBIM 3JeMEHTOM CTPYKTYPbl MECTOPOKIEHHI.
Xopolno H3BeCTHO, 9TO C HEMH TECHO CBSI3aHbl 3JIeMeHTHl 3ajeranus, Gopma
H pasMepsl pyZHbIX Tes. O6pa3oBaHue NITOKBEPKOBBIX MECTOPOKAEHHH OT-
penessieTcsl ryiaBHBIM 00pa3oM y4acTKaMH HHTEHCHBHO TPELIMHOBATHIX IIO-
pox. Iaa oGpasoBaHHA PYAHBIX CTOJAGOB, NMPHYPOUEHHBIX K TOPHU30HTAM
GJaronpUATHEIX TOPOJ, Tak¥XKe HEO6XOAHMBI pas3pHIBHBIE HAPYILEHHS, TOXL-
BOJfIIHE THAPOTepManbHble pacTBOphl. IlociepymHble CMeIeHHA PYAHBIX
TeJ TOXe CBS3aHbl ¢ TEKTOHHYECKHMH TPEIHHAMH.

ITo npoHCXOXKAEHHIO TPEIIHHB B TOPHBIX NOpOAax ObIBAlOT SHAOTeHHbI-
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MH, TEKTOHHUECKMMH ¥ 3K30TeHHBIMH. TpellWHLl NMEpBONO THNA yallle Mej-
kie, K HUM OTHOCHATCH TPEIIMHEl OTAeAbLHOCTH B 3G GdY3uBHHX nopopax H
HHTDY3HBHBIX MaccHBax. ITpocTpaHCTBeHHOE pACHOJONKEHHE HX OOBIYHO:
TECHO CBSI3aHO C 3JeMeHTaMH [ISPBHYHOr0 3aJeraHHsa TOpPOoA. TexToHnHgeckue
TPEULHHbl U PAa3a0oMbl UMEIOT pPa3aHyHb MacmTad (0T HECKOJIbKHX MeTpOB
IO MHOTHX COTEH MeTPOB H KHJIOMETPOB IO MPOTHAKEHHOCTH). DT0 COHPOCH,
B30pOCHl, HafBHTH, CABUrH M mp. [lo MHOrmM HapylleHHAM YycTaHaBJiHBa-
IoTCs nepeMetiennsa ©J0KOB TOpHBIX nmopox. O6pasoBaHHe 3THX Pa3pbIBHBIX
Hapymeﬂnﬁ CBA3A@HO CO CKJaAdYaTOCTBI) H pojsee IMO3NHHUMH TEKTOHHYECKH-
MH IBHXKEHUAMH. DK3OPeHHLIE TPeUIUHB OOBIYHO JOKaJbHO paclpocTpaHe-
HEl 1 BO3HHKAlOT B CBfI3W € MpolleccaMy 3PO3HH, KoJeDaHHAMH TeMIepary-
Pbl, OTNOJ3HSAMH, B3PHIBHEIMH padoTaMu ¥ ADPYTHMH SBJICHHSAMH Ha TOBEpX-
noctu 3eman (Hesckuii, 1973). Cpexnu MenKHX TpelIHH, HaOJIOLAEMBIX B
J1000M oOHaKeHHH, MOTYT ObITh TPEMIMHLl pPa3JHYHBIX FeHeTHUeCKHX TPyMI,
H 4700l PasiIHuYUTh MX, HEOOXOAHMO TpOBeleHHE CHellHaJbHEX A0CTaTOuHO
CJAO0KHBIX M KPOTIOTAHBBIX HCCAEA0BAHHIL.

OcHoBHbIe CBeJleHHsi 0 pPaspyiieHHH TOPHBIX Nopox U 00pa3oBaHuyu TeK-
TOHHYECKHX TpemwHH. Bonpochl TexkroHuueckoii JedopMaiHu TOPHBIX TOPOJ
H 00pasoBaHHusA MPH STOM pPa3pPHIBHBIX HapyLIeHHH ¢ AOCTATOYHO MOJIHO-
To# paccmorpensl A. B. Ilsxom (1939), I'. . Axrupeem (1966), B. B. Be-
aoycosuiMm (1971), M. B. T'soBckum (1960), a Taxxke B. M. Kpefitepom
(1956) m mp. IlpencraBnenus o MexaHusMe 00pa30BaHMS KOJbLEBHIX H KO-
HHYECKHX DaspbIBHBIX Hapyuwenuit obobmennl B. A. Hesckum (1971) n
E. B. Ceemrnpxosoii (1973).

TpemuHwm cKaJABBaHHY M OTPLIBa, BO3SHHKAalOMmMHUE
NPpH pPacTAXKEeHHH, cx)aTuu U crBure. CoBOKynHOCTh BCeX Ha-
NpsKEeHHH, CYIIeCTBYIOIWUX B AehOpPMHUPYEMOM Teje, MPELCTaBIAAeT ero Ha-
NpAMKEHHOe COCTOSIHHE WM ero mojse HanpsaxeHui. [Ipu mo6oit pebopmannu
B KaxkKJ0H TOUKe TeJa MMEIOTCS TaKHe B3auMHO NePIeHIUKY/IsSPHBEe MJoIlla-
IH, Ha KOTOPBle NEHCTBYIOT TOJbKO HOpPMaJbHble HalpsiKeHHs pacTamKe-
HHUS-CKATHA, a KacaTeJbHLle OTCYTCTBYIOT. IDTH HODMa/bHble HampsKe-
HHS Ha3bIBAIOTCS TJAaBHLIMY, @ HampaBieHHs, T0 KOTOPHIM OHH HEHCTBY-
10T, — TJIaBHBIMA OCAMHM HampsKeHui. CxkarTHe M pacTsaKeHHe MmO JIBYM H3
TPeX IVIaBHBIX OCeil SBJAFeTCsl TPeJeibHbIM, T. €. o,zmo H3 HHX MaKCHMaJjb-
HOE, a JPYroe — MHHHMAaJbHOE.

OrHocuTenbHBle pa3Mepsl nedopManyd Teaa MOMKHO H300pasuTb B BH-
Jle TPeXOCHOIO 3/THICOMAR, KOTODEIH B HaIVISAHOH (OpMe 7IOKa3blBaeT Kak
OTHOCHTE/IbHOE 3HaueHHe AedOpMaluH Mo KaXAOH M3 IIaBHHIX Ocefi, TAK
H OPHEHTHPOBKY ocell nedopMalny B IPOCTPAHCTBE.

[Tpu ycnoBuu oaHOpoAaHOH NedOpMaunH H3OTPOMHONO Teaa BO3HHKAIO-
Ias moa Harpysxoi Jedopmalnids BIOJHe COOTBETCTBYET pacmpedeseHHin
HanpsizKeHuil ¥ M03TOMY IVIaBHbIe OCH HAUPAMKEHWH u IJlaBHblE OCH Iedop-
Maluy coBmagaloT. Bronb rmaBHLIX ocel aedOpMalHy TPOHCXOLUT JHOO
cOoKpamienue, M1u00 YANTHHEHHEe Tesa B pPa3Mepe, MPOMOPUHOHAJLHOM Hamps-
xenmio. Ilo oxno#t ocu MPOUCXOAMT MakcuMaJabHOE COKPalleHHe HAH yAIH-
HeHHe, TI0 APYTOH — MHHHMAaJbHOE.

I'eosnoram IIPHXOOUTCA HMETHL JeJ0 He ¢ HanpAXKeHHAMH, a Co CaelaMi
BbI3BAHHBIX HWMHu ae(opmanufi, ITosromy oOHH HCIOAB3YIOT TPeACTaBIEHHE
00 SJTHTICOHTIe ,ae(’pcxpuauhn IONyCKasi NMPH STOM COBNaJAeHHe IVIaBHEIX
oceil nanpsikeHHil u nedopManui, XoTs B NPUPOAHBIX YCAOBHIX OHH MOTYT
TOYHO M He cOBHanaTh. B npakThyeckoii paboTe TeoJOry CJAeyeT MoJaAb30-
BaTbCsl OCAMM JedOopMalUH M DacCMaTPHBATh MOJOMKEHHe 110 OTHOIIEHHIO
K HHM Da3pbiBHLIX HapylleHHi.
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OcuoBoit nas ananusa Aedopmalyii TOPHBIX TNOPOJ M BHISIBJEHHH 3a-
KOHOMepHOCTell o6pasoBaHus ¥ pasMelleHUs TPellHH B HacTosfllee BpeMdA
ABASIETCH NPENCTaBJedHe O B3aHMHO NepHeHfuKyJsApHOM pPacloSOXeHHH
Tpex raaBHbIX ocell mepopmaunun (A, B u C) M COOTHOLIEHHSX, CYUIECT-
BYIOIIUX MEXKIY HUMH H IIOBEDXHOCTAMH MaKCHMaJbHbIX CKaJbIBAOWIHX U
oTpuiBalomux Hanpsxenuét (Axrupeit, 1966; bemoycos, 1971). Ocp A aB-
JSIeTCs OCbI0 MaKCHMaAbHONO pacTsiXeHusd, a ock C — MaKCHMaJbHOTO
ckatha. B cayuae maockolt peopmanun (8 mrockoctn AC) oce B ocraet-
cs Heuamennon. Ilpu obwemuoill medopMauun, nposBisiollelics B IPHPOA-
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Brewnne T Hanpazxenun IR R L | OpHerTHDOBKA | poposerue
Harpyasu OTPLIBE |  CKANBIBAHAR == UEE:: TPEUHH
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Puc. 7. CxeMul pacnoJoKeHust TpeUlHH OTPbIBA M CKaJBIBAHHA MPH PAa3NdYHBIX BHIAX
BHEIIHel Harpysku B cjaydae IVIOCKOH nedopmannd (B NJIOCKOCTH HepTexa).
Oinay — MAKCHMAnbHbIe HODMAibHble HATPAMEHHS; T, — MAKCHMajbHEIE KacaTenbHble HANPAMEHHS.
InasHBle OCH HanpsiXeuHd: a — MaKCHManbHEIX PACTATHRAIOMIHX, & — Ges HanpwxKenufi, ¢ — MaKCHMANb-
HBEIX CXHMalOWuX. [naBHBle ocH AedopMauuH: A — MakCHMaabHOTO pacTsiKeHH: (yaaraenus), B — npo-
MexyToyHast (B chyuae njockofi pgedopManul ocTaercs HeHaMeHHOM), € — MaKCHMAJbHOrO CHKATHR
(cokpautenns). 1, 2 — HanpaBleHHs] MaKCHMAaJXbHBIX KacaTelbHbiX HanpsKennil. CHCTeMbl TeKTOHHYECKHX
tpeutny: [ — ckanwmBanus, I1 ~ ckaasiBauus, III — oTpeira

‘HBIX YCJIOBHSX, PACTAKEHHe NPOMCXOAHT mo mByM ocsiM — A u B, a ocs C
ABAACTCH ‘OCbI0 MAKCHMAAbHOIO CHKATHA.

Tlpu nedopmauny ropHelx nopoj 0OpasyloTcs TPellWHL! ABYX IeHeTH-
YeCKHX THIIOB: CKaJbIBauHs M OTphiBa. CKaJbiBaAHHE BEI3LIBAETCS KacaTelb-
HBIMH HaNpAXEeHHAMH B IJIOCKOCTAX MAKCHMAaJbHEIX KacaTeJbHBIX Hamps-
XKenufi. OTPHIB BH3BIBAETCS HOPMAJLHBIMH PACTATHBAIOUIMMH HaTIpskKe-
HHUAMH.

HanpasaeHue TpelidH cKaablBaHusf H OTPBIBa B cayuae ZedopMaluid B
OJIHO¥ IIJIOCKOCTH (B TJIOCKOCTH uyeprexka) mokasdaHo na puc. 7. Ilpu pacrs-
JeHHH 00pa3yioTcs JBe CHCTeMEBl TPEILHH CKAJLIBAHHS, PACIOJOXKEHHEIE IO
OHCCEKTPHCAM MeXAy OCSIMH CXKATHA M pacTaXKeHus, T. e. nog yraom 45°
K HHM, H TPEUIHHBI OTPBIBA, NePHNEeHIUKYIAPHEE och pacTsaxkenusd, [lpu exa-
THH BO3HHKAIOT AB€ CHCTEMBI TPeliHH CKaJbiBaHhd, OPHeHTHPOBdHHBIE TdK-
Ke 1o 5H~CC€KTpucaM MEKJAY OCAMH CXHAaTHA H DACTANKEHHHA, H TPEUHHLl OT-
pLIBa, COBNANAIOLUIHe TO HANpaBlAeHHIO ¢ Ocblo cxKaTHA. Ilpu caBure o6pa-
3yIOTCHA TaKiKe ABe CHCTeMBblI TPeIllHH CKaJblBaHMA H OdHA CHCTEMA TDCLIUH
orpuisa. Ha puc. 7 mokasaHa OpHeHTHPOBKA TPEUIHH HE TOJLKO MO OTHOLIe-
HHUIO K TJIaBHBIM OCAM Hanpsxeduud (@, b, ¢), HO M NO OTHOIIGHHIO K IJaB-
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HeIM ocsiM gedopmauun (A, B, C). [Be cucTeMpl TpeUIHH CKaJbIBaHHA
(1 u 2) coBnazaloT Ho HampaBJeHHIO ¢ OHCCEKTPHCAMH Mex]y ocsiMH A H
C. Yros, ofpasyemblil OfHOH H3 CHCTEM IIOCKOCTelH CKasbiBaHus ¢ ockio C,
Ha3bBIBAETCH YIVIOM CKaJbIBAHHS. TpemuHbE OTPHIBA COBHANAIOT € OCbI0 MakK-
cumaapHoro cxatusg (C) W NepneHmuKyAsSPHBI K OCK MAKCHMAABHOTO pacTd-
xkeHusi (A). 3nas pacnosoxeHue TpPEUIMH Ha YyacTKe MECTOPOXKIEHHS,
MOMKHO ONpPeNeiNTh OPHEHTHPOBKY ocel Aedopmaimu, a CAefoBaTe]IbHO, U
HanpaB/JIeHHe TIJaBHEIX oceil HanpsekeHnu#d. Ilpnm ofwemHOH medopmanuy,
TpPOABAAIONLEHICA B IPUPOAHLIX YCAOBUAX, PACTAKEHNE IPOUCXOAUT [0 ABYM
ocsiM — A u B. IloaToMy 4HCIO BO3HHKAIOUIHX CHCTEM TPEIlHH YBeJTHYH-
BaeTCsd H TPeIlHHHAs CTPYKTypa ObIBaeT 3HAUHTENLHO CJOMKHEe,

BennunHa yraa craablBaHHs pasjuuHa As
MOPOJ, ¢ PAa3THUYHBIMH (PH3HKO-MEXaHHYECKHMH CBOII-
crBamMu. IIpu oflHOM ¥ TOM e HANpPAMKEHHH MIJI5
XpYNKHX TIOPOJ BeJMYHHA yria CKa/JblBaHHS MeHb-
e, uyeM AJs nopoj GoJsee IIACTHYHBIX, B crsizn
€ 3THM B HEOJHOPOIHBLIX TOJILAX, CJAOMKEHHBIX pas-
JUUABIMA TOPOAAMH, NPOCTHPAHHE CKOJOBLIX Tpe-
LIHH MOKET HeCKoJbKo uaMeHsATbes. Ilpu mepexone
M3 OJHON TIOPONBI B APYrYIO TPEIfHHBI KakK Onl mpe-
JOMJISIOTCA.

Ilpu anaanse reosOrHIECKOl CTPYKTYPLI MECTO- - Puc, 8. TpewdH: OTpbi-
POXKJIEHHST H BBISIBJEHHH 3aKOHOMepHOCTeH JoKaJau- Ba (1) u ckanwiBanusa (2)
3alliH OpYNeHeHHS OuYeHb BAXKHO MPABHJILHO OIpe- £ KOHIAOHGDATS
JLenuTh reHeTHUYeCKHH THI TpelluH., B cBA3H ¢ 3THM
HEOOXOXHMO YYHTHIBATH OTJHYHTENbHBIE MNPH3HAKH TPEUIMH CKaJbIBAHHA
H OTPHIBA.

TpemuHs CcKaabBaHUS — NPIMOJHHEHHLIE, CTEHKH HX OOBIYHO
posuule, npureprhle. OueHb XapakTepHa HE3aBHCHMOCTb 3JIEMEHTOB 3aJera-
HHS 3THX TPEIlHH OT (PH3HKO-MEeXaHWYECKHX CBOHCTB IepeceKaeMblX IOPOX.
lFanpka KOHTVIOMEDATOB TepecexKaeTcs UMW TakK ¥Ke, KaK H leMeHT, Ge3 H3-
MeHeHHsl Hanpas/Jenus TpewHHb! (puc. 8). B mMomenTt o6pasoBaHusl TpPeLH-
Abl CKaJABIBaHUA ObINE 38KPHITH, Nputepthl. B mx naockocTd OOLIGHO WpO-
HCXOAAT MepeMelleHHs (cOpockl, B3GpoChl, HaJBHIH, CABHTH M Jp.) H BO3-
UHKAIOT TEKTOHHYSCKHE OpeKuHH M ramHka (puc. 9, g, 6, 2). Tpemunn cxa-
JBIBAHHSA YacTO HMEIOT GOJBIIYIO MPOTHKEHHOCTh H CONPOBOXKAANIOTCHA Olle-
pAIIHMH TpemuHamu (pue. 9, 8).

Tpemnns oOTpHIBA, Kak IPaBWIO, HEeMpsSMoaHHelHbIe. CTEHKH HX
006b19HO HepoBHEE, pBansie (puc. 10, 11, 8). Ouenp THmHyHA Gosbluas 3a-
BHCHMOCTb 3JIEM@HTOB 3aJleraHHsl 3THX TPEINHH 0T (H3HKO-MeXaHHYECKHX
CBOHCTB TOpPHBIX NOPOA. DTH TpeUluHbl OOBUHO Orubalor GoJee KperKHe
yyactKH (HanmpHMep, KpellkHe TaJbKH B KOHIVIOMEpaTax), 4acTo MeHSIOT
CBOe NPOCTHPAHHE TPH Tepexolde M3 OLHOH IOPOABI B JAPYTYIO ¢ HHBIMH
CBOHCTBAMH WM CcOBceM 2artyxalor (puc. 11,6). Tpeunnst orpeia GHICTPO
BBIKJIMHHBAIOTCA M 10 NPOCTHPAHHIO, U 110 NajgeHuio. B mMoMenT o06pasoBa-
HUS 3TH TPEIMHBI OTKPHITH. BIoab X creHOK He Habmiopaercs maxe He-
GonpLINX TepeMelleHHI, TaK KaKk OHH OOpa30BAHBI TOJLKO PacTATHBAIOILHM
HATIPAKEHUEM, NEPHEHANKYAADHBIM K CTEHKAM TPEeNIUHbL.

HauGosee wacro K TpemHHAM OTpbIBA MPHYypOYEHBl NaHKH MarmMartHye-
CKUX TIOpOJ, BHEJpEHHe KOTOPLIX NPOHCXOLHT B 0OCTAHOBKE paCTAKEeHHd.
Ha pymnHbIX MecTOpOMKIeHHAX YIOMSHYTEIE TPEIIMHBI PACIPOCTPAHEHLl TaK-
JKe JOCTATOYHO UIMPOKO, XOTA B KOJHYECTBEHHOM OTHOLIEHHH OHH H YCTY-
[AIOT TPEUHHAM CKaJblBaHHS.
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KoapueBnie pa3pbBHbe HapymeHHs H MEXaHH3M
X oOpasoBanufa Cpeid 3THX HapyMeHHH BBIIEMAOTCH KOJBLEBBIE
IHAHHADHYECKHE M KOHMYECKHe PasjioMbl M KPyIHBE TPEUIHHBI, YacTo CO-
NPOBOXKAAEMbIE pafHaJbHBIMH pa3poiBaMy. LIUAMHApHYECKHE Da3TOME H
TPEIHEL ¥ ¥X (ParMeHTH — NOJYKONblEeBble M AYTOBHAHEIE PA3PLIBH —
OOHIYHO MMEIOT BepTHKaJbHOEe HIAH OJM3KOe XK HeMy najeHue. Konuueckue
pas3phLiBbl Yaille BCEro NagaioT K UEHTPY KOAbLEBBIX CTPYKTYp (UEHTPOKJIH-
HaJbHBIE), PEJKO BCTPEYAIOTCH NafaloliHe OT HeHTPa (IePUK/IHHAILHBIE).

L1 7
[Fi2 b="e
e [IYe
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Puc. 9. Tlpnveps pYAMBIX 3KHJA, DPHYPOUEHHBIX X TPEIUHHAM CKAJLIBAHHS.

a — cMellleHBe KBapn-mMoanuGueHnToRoft kumoft mafikn raG6po-umaGasa pa JlaBesNHHCKOM
mecropoxaenun (no A. B. Ipymxumnny, 1958); 6 — xBapu-cyabduanRas 3KHjga B TpaHHTax,
Moo KeHHe KOTOpOfi onpelensiercs ABYMA NapanjelbHLIMH  DAspHIBHBIMH HapyLIEHHAMH C
TRAANKON TpeHHA; & — PYAHBIE MKHJB, NPHYPOUEHHEE K CABHMOBBIM RapyUIeRUSM, COUPOBOMK-
RaomuMcs ONepHONAME Tpemuuamu (no JI. B. Pymakescrty, 1961 r.); 2 — 3070TO-KBapue-
BBl UL, CEKYNHe W CcMemlaionive najiku nopduposmx mopox (mo H., A, Ilano, 1960 r.).
! — NeCYAHHKH H CAAKIb; 7 — rpadHTe;; J — MPAROAHOPHTHY; 4 —IHAPOTEDMANBHO H3MEHeH~
HEI@ TpauHTH; 5§ — naflka raG6po-gmaGasza; 6 — HallkH nopdupos; 7 — oKBaplOBaHHAA H
XJIOPHTH3HPOBAHHAN TeKTOHHYECKad TJHHKA TPeHHA; 8 ~— pyjAuble IKHAB; 9§ — onepsiouue
TpPEemHHE € PyAHOf MAHepanusanuefi; /0 — 30Ha XJOPUTH3ALMH W KapGoOHATHBIE NPOKHIKH;
11 — HappaBneHHe NepeMeniennl

O6pasoBauie KOJAbIEBbIX PA3PHIBOB TECHO CBA3aHO C mpoueccoM GopMHPO-
BaHus BYJNKAHHYECKHX KYNOJOB M Kajblep, MHTPY3UBHBIX MaCCHBOB IeHY-
PaJLHOTO THNA, OTHEJbHLIX BYJKAHMUYECKHX annapatos M TPYOOK B3pLIBOB.
Cpean KOJLUEBHIX Pa3PbIBOB PASTHUAIOTCSH KaK CKOJMOBLIE HAPYLIEHHA, TAK
H TPEUHHH OTPLIBA. AMIJIHTYABl NE€peMelieHust BI0Ab CKONIOB K0/1eGaI0TCH
B IHPOKHX Mpenensax.

Mexanusm (GOPMHPOBAHAA KOJAbIERbIX Pa3pPHIBOB H3yuyeH HEROCTaTOd-
no. Ha ocsoBanun 06o6iuenns reoJOTHYECKHX MATePHAJOB H ydueTa IKCIe-
puMenTaJaphblx Janunix B. A. Hescwuii (1971) mameTun uereipe BO3MOM-
HBIX MOAENH MexaHunaMa (OpPMHPOBAHHA WX B BePXHEH YACTH BHEAPAIO-
merocss MarMaTtHueckoro pacmviasa (puc. 12): a) ofpasoBalHe NWIHHIPH-
_ UECKHX TPEIIMH OTPLIBA NPH BEPTHKAJBHOM JaBJeHHH MarMaTHUecKoro pac-
MmiIaBa BepX AW BHu3, 6) o6pa3oBaHHe MHOTOUHCJACHHON CEPHH LEHTPOKIM-
HaJbHBIX KOHHYECKHUX TPellMH OTPHIBA IIPH BEePTHKAJILHOM JABJEHHH MarMa-
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Puc. 10. Mopdonorus paitku JdaMnpodupa,
NpHYPOYEHHOH K TpellHHe OTphiBa  (no
A. B. IOpyxuuuny, 1952).

1 — nuopntsl; 2 — pajfika rpanuta; 3 — Aafka jgam-
npodupa

vz B2
=5 Ffals =5

Puc. 11. TIpumeps! PyRHHIX JKuJ, NPAYPOYEHHBIX K TpellluHam OTpLiBa:

a — pacuienyiende pynHo Kmael  (@PpefiGepr, TJIP) npe uepexome H3 ceporo

ruefica B KBapueswii noppup (mo P. Beky, 1909 r.); 6 — usMmeHenne ¢GOpMbl pyA-

HOH JKHJL! IPH Nepexojie U3 MeTaMop(H3OBaHHBEIX CAaHLUEB B JafiKy KBapUeBoro

noppupa B KopHysane, Anrins (mo P. Bexy, 1909 r.); @ — raleHHTOBasi MKHJa B
H3BecTHAKaX, MuccucHnu (mo Kemny).

{ —rneftc; 2—cnaden; & — mapecTHsK; 4 — KBapuesniii nopdup; 5 — pyAHBle

N
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Puc. 12, Bosmoxnubie Mojenu Mexanusma (OPMHDOBAHHS KOMBUEBLIX
paspbiBoB (cxematnyeckne paspesm mo B. A. Hesckomy, 1971)
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THYECKOro pacijasa BBEPX HJAH BHHUS3, _E) 06[)&3033&%16 KOHHYECKHX HEHTPO-
KJIHHAJbLHBIX H NEPHKIHHAJbHBIX TPEIIHH CKaJbIBAHMA B LHIHHIPHYECKOM
6/10Ke TOpOoJ IPH NaBJIGHHM pacIjiaBa CHM3Y BBepX, r') oOpasopanue oIe-
PAOIIHAX KOHHYECKHX HLEHTPOKJMHAJABHBIX TPCUIHH OTPEIBA IIPH BO3HHKHO-
BEHHH KOJBLIEBOro ropcra, n) 00pasoBaHHE ONEPAIONHX IePHKJIHHANBHBIX
TPELIHH OTpBLIBA NIPH BO3HHKHOBEHHM KOJIblLEBOro rpabena. Bemymias poasb,
kak nonaraer B. A. Hebcknuii, npanan/iexxuT nepBoil u BTOPOH MojJensM Me-
xaHusMa. B mepBoMm ciryuae mox BiaHSHHEM JaBJeHHH BHeADAIOLIErOCH Mar-

Es 1
(HkEZY
=l

Puc. 13. BoaMomHbe TeopeTnueckne Mogean MexaHmsma o6pasoBaHHa KOJbLE-
BbIX (@) m xonudeckux (6) pasnomos (mo E. B. Ceemmmxomoi, 1973).

I — HanpannenHe OJHOCTOPOHHErO NABAGHHA; 2 — pPa3noOMbl QTPLIBA; 3 — PasAOMBI CKOJNA;

4 — reoMeTpHYECKHH IEeHTp KOHWYECKHX pa3joMoB; §-— MarMaTHUecKHil ouwar; 6 — ByJKa-

HUYeCKHH Kaman, CyMlecTBeHHO 3aNlojJHeHHBIfi rasaMH; 7 — TO Xe, 3aKyNOpeHHEI Marma-
THYCCKHMH HOpoRaMu

MaTHYECKOro pacrnjaBa B KPOBJE ero BO3HHKAeT KPymHad NHJIHHIpHUYeCKas
TPellHHa OTPHBA WM MX cepud. B BepxHell yacTu paspesa BMellaloIlnx
NOPOJ OHM 3aKaHYMBAIOTCH KYNOMOBHAHBIM B3LyTHEM C DAasBHATHEM B ero
npejenax NEHTPOKJHHAJbHEIX KOHHYECKHX M PaJHaNbHEIX TPEIIHH (CM.
puc. 12, a). Tlpu nanbuHelimieym pasBUTHH NPOLEcCca B Pe3yJbTare OTTOKA
MarMbl TpPOMCXONHT ONYyCKaHHe NWJIuHIpHUecKoro 6iaoka u o6pasyerca
Kajapiepa npocemadus. [IpH 3T0M MOTYT BO3HHKHYTh KOHHYECKHE OlIepHIO-
IHe TPelluHbl OTPLIBA (MOxeNH O | 2).

Bropasi monmenr mexanuaMa pa3BHBAaeTCH TakikKe B HECKOJBKO 3TAlOB.
Chavana o6pasyioTcss paspeiBEl B pe3yabrarne JaBJeHHs MarMbl CHH3Y
BBEDX, a 3aTeM IPOHCXOJAMT OTTOK MarMbl. OGpasoBaHHe NHIMHIPHUECKHX
¥ KOHMYECKHX Da3pbIBOB B Cjaydae MOLEAH 6 MOXEeT INPOHCXOAHTb MNpH
ABYCTODOHHEM OCEBOM CHKATHH IHIHRAPHYEOKOTo croaba nopoX. Ilpu 3ToM
LaBJeHHe CBepXy Onpexensercd rpaBHTALMOHHBIMH CHIaMH, a CHH3Y —
BHEJPAIONIMMCA MarMaTHIeOKHM paciniaBoM. Bo3MoxHble TeopeTHuyecKHe
MOZeJH MeXaHH3Ma O0Opa30BaHHS KOJBIEBHIX H KOHHUECKHX pa3JIOMOB,
cornacio E. B. Ceemnuxonoit (1973), npencrasnens Ha puc. 13. Mexanusm
o6pa3oBanHHs KOJbLUEBHX pasjioMoB (cM. puc. [3, a) Bbi3BaH aKTHBHEIM
ONIHOCTOPOHHHM JAaBJeHHeM MarMu nepHpepHueckoro ovara Ha KpOBJIO,
Mogens 1 MozKeT BO3HMKHYTb NpPU TMOHHKEHHUH NABJEHHS B MarMaTHUECKOR
Kamepe. B cayuae MeHee riyGOKOro 3aJieraHuss MarMaTHYecKoro oyara
MexaHH3M 00pa3oBaHHA Pas3OMOB MoiKeT OBITH Apyrofi. B 3Tux ycaoBHAX
noBHINaeTca 0ObeM razosoi (asbl 3a CYET yMeHblIeHHs ofbeMa MarmMaTH-

30



T -

YeCKOro pacmjaBa, B pe3yabTaTe CO3[aloTcd YCJAOBHA a8 0OpasoBaHua
KOJIbLIEBOTC pa3noMa H BO3HHKHOBEHHA kaJublepsl (Mozens 2). Obpasopa-
HHe Pa3/]0MOB TIPH yBEJHUEHHH NAaBJeHHS B MarMaTHYeCKHX ouyarax, pac-
TOJOXKeHHBIX Ha pasJNyHBIX rayO0HHAX, NOKa3aHb Ha Mogensx 3 u 4.

BoaMokHble MONeNTH MeXaHH3Ma BO3HHKHOBEHHA KOHHMYECKHX PasJOMOB
Gosee pasnooOpasun (cM. puc, 13, 6). Monenn 1 u 3 orpaxalor npercTas-
JeHus 00 o6paz0BaHUH KOHHYECKHX P@3IOMOB NPU BO3pacTalomieM Aabie-
HHH MarMaTHYeCKOrO Ouara Ha KpOBJIO, a MOJed#d 2 M 4 COOTBETCTBYIOT
ByJKaHaM IeHTPaJbHOIO THIA.

Macwrtad paspbiBoB, MX BHYTPeHHee CTPOCHHe W HCTOpPUa (oOPpMHpOBa-
HHuf. YCnOBHS BO3HHKHOBEHWs, PasBUTHEe M BHYTpeHHee CTpOeHHe, a TaKikKe
MacmTalbe NPOABAGHHS Pa3PLIBHBIX HADYLIEHHH B DYAHBIX TOJAX SHIOTeH-
HBIX MECTODOXKIeHHH HAaXOAATCA B NPAMOH 3aBHCHMOCTH OT (pU3HKO-Mexa-
HHUECKHX CBOWCTB CJMOHCTHIX TOJII H CEKYIIHX HX 3KCTPY3UBHBIX H HHTpY-
3HBHBIX MaccHBOB. B OGOablIHHCTBe CAydaeB pasphiBHbE HAapymieHusi, pas-
BATHE B DPYAHBIX MOJAX, 00pasyloTcsi B mpoOIlecce CKIaAYaTOCTH M OKasbl-
BalOTCH HAJOMKEHHBIMH Ha CKJaagyarocts. [IpH 5TOM TpeminHbl, BIHAIOUIHE
BIIOCNIEACTBHHA Ha YCJOBH{ JOKa/JaAH3alH{d OpPYyAEeHCHHSA, BOSHHKAIOT KaK BHYT-
PH OTHeNbHBIX NJAcTOB, TAK H BO BCEH cKaalkKe B ueloM. B xone Goaee
MO3JHEr0 PasBUTHA CTPYKTYPHl MECTOPOXKAEHHH 3TH pPasphiBHLle HapyHIEHHS
BHOBL INPOABASIOTCH (MOXHOBJAIOTCS), 8 TAKKe 06pa3yioTest HOBbIE Pa3phiBbL.

Buelwnue NpH3HAKH Pas3phIBHLIX HapyLIeHHI BecbMa pPa3HOOGDA3HBL.
Yame BCero OHH BHIpArKalOTCs NOJOCAMH MM 30HAMH HMHTEHCHBHO JAedop-
MHUPOBAHHLIX H pa3fpoObJieHHLIX NOPOJ C NMOBBIIEHHOH NapajjeJbHO OpHeH-
THPOBAHHOH TpPeIlHHOBATOCTbLIO, paccjaHlleBaHHeM HJAH OpexKuHpoBaHueM,
MHJIOHHTaMH, TeKTOHHUGCKOH TIVIHHKOH M 3epKaNaMH CKOJL:KeHHS., TeKTOHH-
yecKHe [JIMHKH OObIYHO Pa3BUBAIOTCH BAOJb IOBEPXHOCTEH CKOJBKEHHS, IO
KOTOPLIM NPOHCXOLHJIO TepeMellleHHe OJOKOB MOPOA., ITH IOBepXHOCTH He-
PeAKOo IIIaBHO u3ru6aloTcsad H HUMEHHO Ha HHX ynaercs HabuogaTh 3epKaJa
CKOJTbJKeHHS CO IITpHXaMu u Gopo3famu. BOHM3H pasphiBa IIOPOJABI MOTYT
OLITL pa3GMTH TYCTOH CeTbi0 Pa3NHUYHO OPHEHTHDOBAHHHIX TpelllMH, Orpa-
HHYHBAIOWHX GJ0KH MOHOJHATHHIX [OpOA HJAH 00NOMKH HepeMemeHHBX H
NOBEPHYTHIX NOPOA. OGIOMKH TEKTOHHYECKHX OpeKuHil HMET pasdiHyHble
pasmepel ¥ (popMy. 3aKJI0YeHE OHM B Macce IIePeTepPTOro Marepuaja, a
GoJee MeJKHE M3 HMX HAXOAATCA TaKikKe B COCTaBe TEKTOHHUYECKOH IJIMHKH.
MomocTs 30H JNe(OPMHPOBAHHHIX NIOPOJ 3aBHCHT OT PasMepoB Hapymie-
HHH H H3MeHseTcs OT HeCKOJbKHMX CAHTHMETPOB 0 HECKOJBLKHX COT METPOB
H Gosiee. TIpoTsSKeHHOCTD [0 TPOCTHPAHMIO TAKKe KOJeGJeTcd B IIHPOKHX
npejenax.

CTpoeHHe TeKTOHHYECKHX 30H NPH TMPOYHX DPaBHHIX YCJIOBHSX 3aBHCHT
OT cocTaBa M (PH3UKO-MeXaHHYECKHX CBOHCTB Iopoj. B XpymKHX HHTPY3HB-
HBIX MIH 3Q@Qy3UBHEIX NOPOAAX pPas3pbiBbl OOLIYHO IIpeCTaBJeHBl YeTKHMH
H BHIfIePXKAHHBIMH TIOJIOCAMH Da3Apo0JeHHBIX H IlepeTepThix nopoxd. [Ipu
nepexoze B GoJiee IJIacTHYHbIE TOPOABI (CJIAHIB HJIH CJIOHCTHIE H3BECTHS-
KH) 3TH HapymeHHs OOBIYHO CMEHSIOTCI PeIKHMH MaJOMOUIHEIMH TeKTO-
HAYeCKHMH TOBEePXHOCTSIMH CKOJbXeHus. HeKoTopele npHMepbl CTpOeHHA
30H pa3pbIBOB NPHBEAECHE! HA puc. 14,

Macmitab nposiBJieHus, a TAKXKEe MOIIHOCTH 30H APOGJEHHS, CONPOBOMK-
JaIOIAX OCHOBHEE Pa3phLIBEl, B 3HAUHTEJLHOH CTEIEHH 3aBHCAT OT TOTO,
B KaKHX MOPOJAaX OHH BOSHUKAH M Ha Kakux rayOuHax pasBuBaauch. Hau-
Goslee MoOIIHEIE 30HH JpoGJeHHs, cOnpoBOXKIAKLLHecs GJ1aCTOMHIOHHTAMH,
KaTak/Ja3uTaMH, a TaKKe c/aelaMy TeueHHsa H paccaaHleBaHHdA, MpOsBJA-
IOTCsl BAOJAb PA3PBIBHEIX HApYILIEHHH, BO3HHKIIHX B apXeHCKHX M IIPOTEpO-
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30fcKHX 00pa3oBaREAX Ha 3HAYWTeNbHHIX TaybuHax (puc. 153). Ilozo6usle
‘HapyileHuss 00bIYHO MHOTOKPATHO NPOABAAIOTCA B PasjauyHble 3MOXH JAHA-
crpoduaMa B upouecce MHOTHX 3TanoB ReQopMaluHH H nocie TOro, KOrAa
GJIOKH [TOPOJI, B KOTOPBIX OHH 34JIOMKHIUCh, HCOLITAAH BOCXORAUIHE ABHIKE-
HUA 3HAYATETBHOH aMIHTymnel. OQHako B 3TOM CJaydae BHYTpEHHee CTpOe-
HHe Pa3pLIBOB H3MEHSIETCA, H Ha paHee BOSHHKINHE (JacCTOMHJIOHHTH Ha-
KJAAABIBAIOTCA CKOMOBBlE HADYIICHHSA, HEPERKO CONPOBOXKAAaeMble GpeKuHeir,
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Puc, 14. Crpoenne paspeiBHLIX HAPYIIeHHH.

a — 3apHCOBKa (B mTiaHe) ydacTKa KpYMHOrO pPas3pbiBHOrO HapylleHHs B H3BecT-
uakax (no B. H. Kasauckomy, 1955 r.); 6 M 8 — 3apHCOBKM pa3spLIBHBIX Hapy-
weHui B ropHbiX BuIpaBoTKax AHKaBaHCKOTO INTOKBEPKOBOMO MEAHO-MOJHOAeHOBO-
ro MecropomiaeHd, Apmenua (cocrasun I[1. . fArosnes).
!/ — cepplé MacCHBHBIE M3BECTHAKH; 2 — pPasnpOGNEHHbLIC H3BECTHHKH; J — TeKTOHH-
YecKHe TpeliuHbl; 4 — KBapleBble AHOPHTHI; &§ — HHTEHCHBHO DACCHaHIOBAHHBIE
M NepeTepThle KBADUERHIE AHOPHTE € TEKTOHHWYeCKOf rARMHKOl ¥ raApoTepMalnHof
MHHepan®3almelt B 30He KpynHoro HapylleHns H B Gojee MEIKHX TpeUIRHAX,
6 — MeJdKHe TPEUlHHLI ¢ KBapUeM, [HPHTOM, MOAHGIERHTOM, KaplomaToM

‘a pasnpobaeHHble TOPOLB, BOIHAKIIHE BROJAb YIOMAHYTHIX CKOJIOB, 0ObIYHO
NOABEPraloTCsa THAPOTEPMAaabHOMY MeTacOMaTHYeCKOMY H3MEHEHHI0 W Pyi-
Hoit muHepaauzaunn. CaMH JKe 30HH OJACTOMHJIOHUTOB B Tpegenax pyid-
HBIX MOJeH XapaxTepusyiores oGbUHO MVIABHBIMH H3rmOaMu M0 MPOCTHpAE-
HHIO, H B HHX pas3BHBaercs He TOJbKO pYAHad MHHePadH3aUuA, HO H Npen-
WeCTBYIOWHe el HaiKH WHTPY3WBHLIX HOpoA. B page pyAHBIX nogeit or
OCHOBHDBIX Pa3pBIBHBIX HADYIIEHHI OTLENIAIOTCA GOKOBRle ONepAIouiHe CKO-
Jbl, CONPOBONKAAIOMIASCT MeHee HHTEHCHBHBIM KaTaxkaasoM, aubo 3TH oc-
HOBHLIE HapYIIEHHA TMepeceKaloTCsd OPHEHTHPOBAHHLIMH K HHM Tolepex
HJIH NOX KOCHIM YIVIOM pa3pelBaMH APYruax cucreM. B Gosree Monoabix obpa-
30BAHHAX, NepeKpLIBAIOMMX ApeBHHe MeTaMopduueckde TOJIIH, PaspbiBHLIE
HapyWeHHd, Kak NpaBHI0, NpOABIAIOTCH B BHAE §ojee YSKHX CKOMOBBIX
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30H ApobJieHHs, KOTOphHe HMEOT MeHee NJIHTeIbHYI0 HCTOPHIO pPa3BHTHA.
Omnaxo ecau ray6uxa (GOpMHPOBAHHA 3THX CKOJOB mpesbimiaer 1,0—2 KM,
TO BHOJb HUX OOLIYHO DPAa3BHUBAETCA TEKTOHMYECKAs TJIHHKA MOLLHOCTBIO
0,5 M 1 Ooaee. B npuTepTHX yacTAX HADYIUeHHH B HEKOTOPHIX PYAHBIX IIO-
JX MOUIHOCTL TAKOH IVIMHKHM De3KD YBeJIMUYHBAeTCS, HHOTAA Aaxe 10 S5—
7 M. Ha Goapmux rayOuHax TeXTOHHYECKas IVIHHKA HCYE3aeT M BMECTO
Hee MpOABAAETCHd 30Ha paccaaHieBadua. CKOJOBhle HAPYIUIEHHS, BOZHUKAIO-
ide MM pasBHUBaoulnecs B Gosee GJH3NOBEPXHOCTHHIX YCJIOBHSX, HEPELKO
CONPOBOKIAIOTCA TEKTOHHYECKOH Opexkdned. 30HAALHOCTbL  BHYTPEHHEro

? . i ].¢,¢"¢.“'4 15 5‘ 5
[ 71s (7 ¢V EEde e Civ B2 (B2 (47 s

Puc. 15. Crpoenne HUYKHENPOTEPO3OACKHX PasoMOB:

a — NpejicTABJASHHOr0 30HOR GIACTOMHJMOHHTOB, 6 M 8 — OMONOXKEHHBIX, ¢ KBapIl-
OPTOKJIAa30BRIMH MeTacOMaTHTAMH H KBapl-GapHTOBWIMH xHaaMmu (no B. H. KazaH-
cxoMy, 1972).

] — rHeficsl; 2 -—TpaHHTBl H MJAardHorpaHuThl; 3§ — HafiKH  MHKPOJZHODHTOR;
4 — KBapu-TMoJieBOLINAToBEIE MOPOABI; §~—7 — GIacTOMHIOHHTE! H GlacTOKATAKIA3H-
TH Q@ ryeficam m rpamnrtam (5), MEKpOAHOpRTaAM (6), KBapn-mOneBOUITATOBBIM
nopoiam (7); 8—I0 — KBapn-OpPTOKNa30Bble METACOMATHTEl — BHYTpeHusan (8),
npomexyrounana (9) u BuewHAf (/0) 30HH; [ — rpaHHOBl MeTaCOMaTHYECKHX
30d; 12— kBapu-GapHTOBBIE XHALI H OPOXHAKH, [J — GpeKYHH

CTPOEHHS DPAa3pHIBHBIX HapylueHuil, pnepsele nogMeuennas B, M. Kpeifite-
poM (1947), npoasaserca B GOJbIIHHCTBE PYAUBIX NoJeil.

Kax mpaBuao, BCe KpYyMHble CKOJOBBIE HADYIICHHA, PA3BHUTHIE B PYA-
HHIX TIOJIAX, YHAGJIEAYIOT COBHTH HAM HAJBHTH, BO3HHMKIIMe B Mpolecce
CKJIaJYaTOCTH, M COOTBETCTBOHHO OHHM HMEIOT JJIHTENbHYI0 HCTOPHIO PasBH-
THA. BO MHOTHX CJydasx BHOJNL HHX BHENPAIOTCA JAHKH WHTPY3UBHBLIX TIO-
poH, aubO OHU CIAYKAT KaHaJaMH JIS NOAHHMAIOMMXCH M3 TAyOHH Marma-
THYECKHX PACIJIABOB, 3aCTHBAIOIIHX B BHIE SKCTPY3HBOB WAM H3JIMBAIOIIHX-
csg Ha NOBEPXHOCTh, B BHAe 3(pdys3usHex o6pasoBaunii. Takne pazaoMbl
ABJIAIOTCHA OUEHb KPYMHLIMH, TIyOHHHEIMH, OGBIYHO OHH TEpPeceKalT BCe
TOMLH OPOJ, PA3BHTHIE B PYAHBIX MOAAX, HE3ABUCHMO OT HX (H3IHKO-MeXa-
HHYECKHX CBOHCTB. [IpuMep TAKHX Pa3JOMOB NpuBefeH Ha puc. 16. Popmu-
poBaHHe 3THUX PA3JIOMOB OUEHb IJAHTEIbHO M MHOTOSTANHO. 3aKJIanLIBAIOT-
Cfl OHH [0 MarMaTH4YecKoi AefATeJbHOCTH. 3aTeM B MpPOLECcCe MarMaTHiMma
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1O HHM TIPOHCXOJAHT HEOJHOKDATHOE BHEJDEeHHe MarMaTHuecKHx o6pas3oBa-
HHll # OHH MOTYT OKa3aTbCd NMEPEKPHITHIMH BYJIKaHHUeCKHMH nokpoeamu, Ha
sToM HcTOpHs (OPMHDPOBaHMMS HX He 3axKaHyMBaercd. Broab pasaomos
06GLIYHO BHOBL BO300HOBAAIOTCS TEKTOHHUECKHE JBHXKEHHS, CONPOBOXKAae-
Mbl€ THAPOTEPMAJbHEIM TIPOUECCOM H DYIOOTIOHEHHEM,

B GonbmuHCTBE PYAHHIX TOJEH WIH B HX OAHKAHIIHX OKPECTHOCTAX,
Kax NpaBHJIO, Pa3BHTH KPYHHble Pas3pbiBHbIE HapDYUIEHHA, KOTOPBlE CaMH
ABJAAIOTCA Ge3pyAHBIMH, HO ®KOHTPOANPYIOT  pasMelieHHe  PYLOHOCHBIX
yyacTkoB. B unenoM B pYAHBX MOJRX dalle BCeNo KapTHPYeTCA HE OLHa, &
HECKOJNBLKO CHCTeM pa3phBOB, II0-pPA3HOMY BIHAOMIHX HA JOKAJHU3ALHIO
opyrenenuss, OfHH H3 HHX, Hanbojaee KpymHbE, Kak OTMEUeHO, ABAANTCHE

4 20 400m
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Paic. 16. Ilpnypouenyocts HUTPYSHBHBIX MACCHBOB H 146K XK 30HE pasioMa
(no E. TI. Comwowxkuny, b. /1, Pudanosy, J1. B. Xopowuaosy, 1560).

1~ sddyauenne nopoaw; 2 — naiks aaMopodrpos; 3 — cuenut-nopdupL; 4 — Aaitku cHe-
HUT-NOPHHPOB; § — paspblBEble HAPYWIEHHA; 6 ~— 3/leMeHThl 3ajieraRus

PYLOKOHTPOJHDYIoWnMY. [ pyrue pa3pbiBhl MeHbIIEro Macmtaba ABJAITCH
PYLOTNIOABONAIIMMY,  DyIOpacupefelsiolliMH  H  PYAOBMEIaloulHMH
{pac. 17).

B cknanuateix o6n1acTaX PYMOKOHTPOJHPYIONLHE HAPYUIEHHS HEe HecyT
opyAeneHusl. OT0 B OCHOBHOM OOYCJOBJEHO TEM, UTO OHH DAcCeKalT BCe
TOJIH TOPOX H B MOMEHT OpYIEHeHHs, OYeBHJHO, JOCTHraJdH JAHEBHOH Ino-
BEPXHOCTH. 2DT0 CnocoGCTROBAIO0 NPOHHKHOBEHHIO DYIZOHOCHBIX PAaCTBOPOB
JI0 TIOBEPXHOCTH 3eMJH H HX CMEIIeHHWIO ¢ TDYHTOBBIMH BoAaMu. Mexanusm
KOHTPONA OPYACHEHHS KPYNHLIMH DA3PRIBHBIMM HAPYMIEHUAMH BHIpaMkaercd
B TOM, YTO NPH ABHIKEHMH OJOKOB NOPOX BAOJbL 3THX HapPYIUeHHH CHHXPOH-
HO C MOCTYIIEHHeM DYAOHOCHBIX PacTBOPOB H3 IayOHH NPOHCXORHT pac-
KPHITHE panee CylUlecTBOBABIIMX OOKOBLIX TPeLIMH M TOSBJeHHE HOBBIX, He
HJOXOJAIHX A0 JHEBHOH MOBEPXHOCTH, B KOTOPBIX H NPOHCXOLHIO OT/IOKE-
HHe pya.

Kak 6yner noapoGHee NOKasaHO Aajee, HA KPHUCTAMNHUECKHX MIMTAX
KPYIHEIE Pa3pLIBHEIE HAPYLIEHHS B Psle cIydaeB B OTIENbHLIX y9acTKaX He-
CyT OpyJeHeHHe. 3TO XapakTepHo A/ TeX HX HHTEPBAJOB, KOTOpHE Iepe-
KPHTH YexJoM myardopmennblx oOpasoBannii. Kpynuele pyROKOHTPOJIH-
PyloLife pasloMbl SBJASIOTCS ONHOBPEMEHHO H PYLOMOABOAAILHMH ANA PY-
JNOHOCHHIX PAacTBOPOB, NOCTYNAIOWMHX H3 NIYOHH H DPAacHpoCTPaHAIOWHXCH
0 CONPSMKEHHBIM ¢ HUMH GoxoBhM pa3pubaM. HauGosee xpynHble M3 ATHX
pa3phiBOB OpyAeHeHHe MOTYT He HEeCTH, a BHLIIOAHAIOT pOJb pyRopacupene-
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JISIOLINX, HANIPABAABIIHX PYIOHOCHYIO CTPYI0 B Te pa3phiBhl, KOTOPHE BME-
maloT opyleHenye. PyIoBMeNIaioUHMK  yallle BCero OkKasmBaioTca OGonee
MeJKHe pa3pbIBHBIC HapYILIeHHs.

Takasi cxema CBf3M OpyNeHeHHs ¢ Pa3pbIBHEIMH HapyLIEHMSIMH 4acTo
yabmogaercs Ha MeCTOPOXKIEHHAX, PasMellalomuXcss B CKJAaAYaThX TOJ-
max reoCHHKIHHAJbHBIX OGaacTeid (Pyaueiit Antait, Kapamasap u apyrue
paiioHkI), a TaKKe HA AKTHBH3HPOBAHHBLIX MOJOMAbIX muaTdopmax (Bocrou-
poe 3abaiikanne). Ha puc. 18 mpuBelena crpyxTtypHas cxema Hepuuucko-
3aBOACKOro PyIHOTO MOJIS, TAe YeTKO YCTaHOBJEHA IPHYPOYEHHOCTh TPyDo-
06pasHbiX pPYAHBIX Tea BJarogaTckoro |
MECTOPOXKAEHHS K TpellHHaM TpPeThero
H YETBEPTOro IOPSANKOB.

Has JoKaau3auuu 3HIOTeHHOTO OPY-
IeHeHus uacTo 00JkIIOE 3HaUeHHe NpHoo-
peTalT pasphiBHble HAPYIIEHHS], BO3HH-
Kalollye BHYTPH ONpeJieJeHHbIX TOPH30H-
TOB NOPOJ, 00JafaIIHX TOHHKeHHEIMH
NPOYHOCTHBIME CBOHCTBaMu. B 3tom cay-
yge BAOJb COJMHIMKEHHBLIX Pa3pLIBHEIX Ha-
pylleHnit  pasBHBAlOTCA  PYAOHOCHbIE
IITOKBEPKOBLIE 30HHI.

Ilo Bo3pacTHOMY OTHOMIEHHIO K PYI-
HBIM TeJaM BCe pa3phiBHBIE HApYIIeHHS
HONPAsNeAMoTCR Ha AOPYIMHE, 00paso- Puc. 17. Cxema cooTHOWEHHS pYy/O-
BaBIINECS B NMpOllecce OPYACHeHHs M MO~  nonnongmyx, pyropacnpenensiomux M
CJepyIHble. PYLOBMELIAIOIHX Pa3pEIBHHIX Hapyile-

JopyAHBIMH sBISIOTCE  Kpym- unit (mo B. M. Cmupuosy, 1969).
Hble NpPOTSIKEHHBle pa3phIBHble Hapylle- [—mopoaR dyaxamenta; 2— pylosMeiaio-

mas Tonlla; J — PYAONOABOASINEE pPa3PhIB-
HHA, a4 TAKKe KOJIblleBbIe paanomm, CJIY‘ HOe Hapyluenue; < — pyAopacupefeasiouiee

KHUBIIHE KaHaldMH /IS ByJAKaHuyeckoi FoePHPHoe "apy"ﬁ_’;*;iirfp;Dynosuemanmne
HeATEeNbHOCTH W OIpeJensBlliHe IOJO-
JeHHe HHTPYSHBHBIX MAaCCHBOB W JA€K PYJOHOCHBIX MarMaTHUECKHX KOMII-
JeKkcoB. B GosblunHCTBE cayuyaeB AOpPYAHBIMH SIBASIIOTCA H TPEIUIHHBL OT-
JeJbHOCTH HHTPY3MBHBIX MAcCCHBOB, TpeLlHHHl B OCaIOYHBIX H METaMop-
(ruueckHx nopojiax, coBlajaiolife ¢ IJIOCKOCTAMH HAalJIACTOBAHHS M CJaH-
LIeBATOCTH, a TaKxKe CeKYlllHe Pa3pbiBbl, CBA3aHHBIE CO CKJIAAYaTOCTbIO HJH
HaloxeHHble Ha Hee. K nopyaueiM B mojgaBisiolleM OOJBIIHHCTBE Cayda-
€B OTHOCATCS M SIBJEHHA TEKTOHHYECKOro pa3/HH30BaHHA OTIENbHBIX MJa-
CTOB B MeTamopduueckux Tosamax. TekToHHUECKHe 3JIeMEHTHI, IpOABJISIO-
umpecs 0 OpyIeHeHHs, UMeloT Gojblioe 3HA4YeHHE MU JOKaJu3auuu pyA.
K mauany nporecca pynooGpasoBaHusi OHH, KaK NpaBH/io, GbIBAIOT 3aKphl-
THl 60 3aNoJHEHB! PA3JHYHBIME MPOAYKTAMH MAarMaTHYecKOH HesTesbHO-
CTH, HO NPEACTaBAfOT coGoit Te ocjabiaeHHble Hanpas/aeHud, 10 KOTOPBIM
Jierye BCEero MNPOMCXOAMT INOCHeNylollas paspsfika HanpsxkeHud. Heno-
CPEICTBEHHO mepeln pyaoo0pasoBaHHEM OHH NOAHOBJSIOTCH, T. e. MO HHM
NPOHCXOAAT ABHIKEHHs, BO3HHKAIOT MOJIOCTH, MO KOTOPHIM NPOCAUHBAIOTCH
PYIOHOCHEIE PACTBODHI, NoAHUMAOUHecs CHU3Y. Ho pynoHocHBe TpeuiuHbl
He BCerja HacJeayioT NOpyJAHble paspbiBHble HApPYLIeHHs. B CBsizu ¢ usMe-
HeHHEM OPHEHTHDOBKH Ocefl TEKTOHHYECKMX HAaNPSAXKEeHHH B PAfle cayuyaes
BO3HHKAIOT HOBbIE TPELIMHbl, C XAapaKTEepPHbLIMH [AJ5 HHX 3JeMEHTaMH 3aJje-
TaHus,

HeoGxonnumMo oTMeTHTb, 4TO NOPyAHbE DAa3pLIBHbIE HapyLIeHHsS, BH-
MOJHEHHLIE MarMaTHYeCKMMH TOpOJaMH, a Tak¥e NpelCTaBleHHBIE 30HAMH
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6peanp03aunﬂ H pacchaaHueBaHHA IIOPOX C TeKTOHHYECKOMH ‘I‘JI.P[HK‘OI‘:{, OKa-
3BIBAIOT CYMIECTBEHHOE BJIMAHHE HA JOKAJH3AUHIO OpyAEHEHHA. Onn Hrpa-
0T pOJib NMOJYIPOHHI@EMbLIX 3KPaHOB, NPENATCTBOBABINNX NPOHHKHOBEHHIO
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Puc. 18, Crpykrypuas cxema HepumHcko-3aBOAckoro PyAHOro
noan (mo H. C. Fopumkosy, 1947 r.).

| — naneosoifickHe oOcCafloyHEle TOpPOAbI; 2 — JOPCKHE OCAJOYHbLIE MOPOAbI;

3 — rpauuT-nopdHpL, rPaHOAHOPHT-NOPGHPHI; 4 — 30HB GPEKYHPOBAHHBIX

nopon; § — paapeiBHEle HapymeHHa (1 — Pasanosckoe, 2 — TpexcBATHTENb-
CKOe); 8 — MoJAHMerajJIHUeCKHe MeCTOPOXKAeHHA H pYIOonposBiAeHHS

PYJAOHOCHBIX PacTBOPOB MJIH CyJIb(GHAHBIX PACIIABOB JJIS JHKBAIHOHHLIX Me-
cropoxienuii. Ha puc. 19 mokaszano cOOTHOIIEHHE THIPOTEPMAJIbHBEIX HHJI
C JIOPYAHBIMHM pPaspHIBHBIMH HAPYIIEHHAMH, MpPeICTABJIEHHBIMH paccaaHLo-
BAHHBIMH TIOPOZAMH C TEKTOHHUECKOH rInHKOH. CoOTHOLIEHHE CYJab(hHI-
HBIX MEIHO-HHKEJEeBBIX Mg MOHUEropCKOro MeCcTOPOMXKIAeHHS C pa3pBIBHLI-
MH HapylueHHaMH npusenero Ha puc. 20.
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BhisicHeHnue BO3PaCTHBIX COOTHOIIEHHI DYAHBIX TeJl C OrPaHHUHBAKIIU-
MH HX DaspbiBHBIMH HapyIIeHHAMH HMEET He TOJbKO TeopeTHUYecKoe, HO H
ouenb 0O/IbLIOE NpaKTHYECKOEe 3HayeHHe. YCTAaHOBHB JOPYNHOE 3aJ0MeHHe
H3yuaeMOoro pasphiBa, HeODXOLMMO MMETb B BUALY, YTO PYAHAS JKHJA MOMKET
OTPAaHHUHBATLCH STHM HapyUIeHHeM M BHIKJIMHHBaThCA (cM. pue. 19, a;
20, a), HO He HCKJIOYEH BapHaHT, 4yT0 OHa OYAeT MPONOJIKATBCA C APYrof
cTOpOHLl Hapyuiedus (cum. pue. 19, 6; 20, 8). Ilpu Berpeve ¢ JOPYIHBIM Ha-
pyLIEHHEM JKHJa MOMKEeT YBEJHYHTHCS B MOLIHOCTH, a PYLHBbIE NIPOXUIKH MO-
TYT MPOHUKHYTH B pacciaHloBaHHBe U pasapobieHHble nOpoAbl. TeKToHHUe-
cKas IJAHHKAa B JOPYAHOM HAPyWeHHH, KaK NPaBHIO, TIOJBEPrHyTa THAPO-

Pauc. 19. CcoTHoluleHHe PYAHBIX 3KHJA € JAOPYJAHBIMM Pa3pLIBHEIMH HapyeHHA-
MH (3apHCOBKH).
a — yBejHUeHHE MOULHOCTH JKHABI Ha KoOHTakTe popyAroft tpemuns (mo T. M. Kafiko-
BO#A, 1956 r.); 6 — mecTopoXknenue Bykyxa (BocTounoe 3alajikaabe), NiaH YacTH KpPOBAM
OYHCTHOTO 6j0Ka. BuiHo orpaHuuenne no NPOCTHPAHHIO KBapUeBofl PYMLOHOCHON MKHJAB H
Aalkn nuaGasoBoro NopHPHTA AOPYAHBLIM pPaspeHIBHEIM HapymenseM (oo A, B. Jpyxu-
HuHy, 1960 r.).
I — rpanuTH; 2 — rpaHOAHOPUTH; 3 — Nua6a30BHfi NOPQHPHT; 4 — pacCHaHIOBAHHLIE MO+
POZEl; 5 — TeKTOHH4YeCKas rJIHHKAa; 6 — TEKTOHHUeCKHf INOB; 7 — pylHas IKHJIa

TePMaJbHOMY H3MEHEHHIO (XJIOPHTH3ALHH, CEPHUHTH3ALHH, TTHPHTH3AUHH).
W ecam Baons m3yyaemMoro NOPYAHOTO Pa3pblBHOTO HapylleHHs He NPOABH-
Juch Oojiee NO3NHHE TEKTOHWUECKHE JABMIKeHHS, To pyma Oyler kak Obl NpH-
nasgHa K TeKTOHHYECKOH rJMHKE, W OHA OKayKeTCs MOHOJIMTHOH, Hepasgpob-
JAeHHOH. :

PaspriBHbie Hapyii€HHA, BOSHHKIIHE HENOCPEACTBEHHO INepei OTIo-
JXeHHeM DyA, a TakXKe B TePHOJ] PYJOOT/IOMKEHHA B CBA3H C NOABHKKAMH
Nepen pasmHUHLBIMH CTalHSAMH MHHEDaJaH3alud DPYLHOrO 3Tana, SIBJIAIOTCH
pyaonocHBIMH. B onuux cnydasix OHM HAac/JeLyIOT paHee 3aJ0xKeHHble
paspeIBHEIe HapyIleHWd, B APYrax — mnepecekaior HX. OueHb yacto 3TH
PaspHIBEl NPHYPOYEHBl K KOHTaKTaM IOPOJ, 06/MafaloliHX pasJHUHBIMH (H-
3HKO-MeXaHHYECKHMH CBOHCTBaMHM, H, B YaCTHOCTH, K KOHTAKTy JAdeK HHTPY-
SHBHBIX TODOJ, HO OHM MOTYT JIOKaJH30BATbCA H B TeJe HaeK.

Omnpenenennyio HHGOPMALHIO O TEHETHYECKOM THIE TPEIlHH, BO3HHK=
WHX HEeNOCPEIACTBeHHD Tepel OTIOMEeHHeM Dyl, Hapamy C reoJorHYecKHMH
thakraMu (cMelleHHe KOHTAKTOB NOPOM, HaJHUYHEe TeKTOHHUECKOH TIJIHHKH
H Jp.) MOKHO IOJIYYHTb H B IPOIECcCe H3ydeHHs MOP(OJOrHH DYAHBIX TeJI.
Ho 3T0 BO3MOXKHO JMIIL B TOM ClAydae, eCaH PYMHOe TeJo 00pa3oBagoCh
IJaBHEIM 00pasoM MyTeM BLIIOJHEHHA OTKDHTHX nojocrell. Oxmaxo pyX-
HBIE TeJa BO MHOTHX cjaydasgx GopMHPYIOTCA NpH 3HAUMTENBHOH POJH Me-
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TACOMATHUECKHX IIPOLIECCOB H aKTHBHOM BJAMAHHM  BMEWLAOUHX [IOPOA.
M nepenxo oxasbiBaercs, 4T0 Aae MAHTO0ODa3Hble HKHJbl C BhAEPHKAHHOI
MOIIHOCTbI0O B HHTPYSHBHBIX IOpoAax (POPMHPOBAIHCL MeTaCOMaTHUECKH.
[lostroMy [AAsT BBIACHEHHS TeHETHYECKOTQ THIA pPYAOBMELUAIOMHX TpEeIlHH,
YTO BCErja HMeeT OueHb BajKHOe 3HaueHHe, HeoOXOLHMO IIpOBeleHHe OUeHb
TUIaTeJAbHEIX HCCAELOBAHHH,

B npouecce MuHepasu3alHu PyAOHOCHBIE TPEIIHHLI YacTO HEOJHOKpAT-
HO NoaHoBAsioTCA. [Ipucxomsar noABHMKKH, OGyCJAOBIHBAIOUIHE CTaAMIHOCTD
pyaHoro npoliecca (puc. 21). [IposBieHde pyLOHOCHBIX TPELIHH MOXKeT Ipo-
HCXOOHTb KaK NyTeM pacXOoXAeHHA CTEeHOK TpEeINlHHBl, TaK H OYTeM CMe-
meHuss GJIOKOB NOpOX BAOJb TpelluHbl. OcoGeHHO BaXHO  YCTAHOBUTH
HaTpaB/leHHe mepeMelleHHH, HemocpeACTBeHHO NMpeRlIeCTBOBABUIMX APOAYK-
THBHOI CTaJlii MHHepa/iM3alluy, TaK KakK 3TO HMeeT BayXHOe 3HaueHue
JNs1 BHIABJIEHHA OOOralleHHBIX yvacTKoB. JIBuXKeHue no TpellHHaM H3y-
yaercs IMyTeM HAOJIOJEHHH Hal CMElUIeHHIMH KOHTAKTOB NepecekaeMblX HMU
nopox uau Oosee panHMX pyAubIX PkuA. Hag onpeleneHuss HanpasJeHH:
JOBUKEHHA YUYHTBIBAETCH HaKJIOH 60p03‘11 CKOJIbZKEHHA Ha CTeHKax TPELIuH
OpH YCJIOBHH IJIOTHOTG CPACTaHMS C HHMH DYJHOH Maccel H NPHMEHAIOTCA
JApyTHe MeTOABl (CM. HaJee).

IlocnepyZubniMu pa3peHBHBHMH HapYWeHHSIMH 9BIT0OT-
csl TakHe HapyuleHus, KOTOPHe [1epeceXaroT He TOJbKO PYyAY, HO M MHHe-
paJLHbIe aCCONHAIMH CaMbIX NMO3ZHMX Oe3pyaswx cranuil. OHH YCIOXKHSIIOT
dopMy PYIHBIX Tes, PasfendloT MX Ha OTAeAbHBle OJOKH H QMeIlaloT OT-
HOCHTeJIbHO Apyr apyra (puc. 22). Hacro 3TH HapylleHus mOpPUYpPOYEHb
K (KOHTAKTaM PYIHLIX TeJ H TOrJa OHH JIHIIbL OTAEIAI0T PyINy OT BMENLalo-
med nopoasl. MHorna nocaepyanwsle HapyLIeHHs INpeicTaBAeHB! IIOYTH lie-
JIUKOM TeKTOHHYECKOH TJIHHKOI, coaepiKallefi MeJKHe YIJI0BaThle 00JOMKHU
HJM 3eDHa DyJbl H BMELIAIOIHX IIOPOJ, a uaule 3oHaMu JpobaeHus c¢ yrio-
BATBIMH HJIH OKPYIVIEHHBIMH OGJOMKAMH DYIB HIH BMEUIAIOU[HX NOPOI,
CLeMEHTHDOBAHHBIX TEKTOHHUGOKOH TJIHHOH.

OKpacka [OCHEPYIHONH TEKTOHHYECKOH TIJIHHKH 3aBHCHT OT OKPACKH
pacTepTHIX MMHEpAaJoB: ecaM IJIHHKa 006pasyeTcs B HapylleHHSX, mepece-
KAIOWMX TOPOJBI, CONepiKalllHe THADOOKHCIEI ¥KeJje3a, OHa npHoGperaer
KpacHH# LBEeT, a cojepKallde THIPOOKHCAL MapraHia — YepHBIE IBET;
TOCNepYAHEIE pa3phHIBHBIE HAPYIIEHH:, IepeceKalollHe TPAHHTHI, CHEHHTEI,
HM3BECTHAKH MIH MPaMOpH, CONPOBOKIAIOTCA TEKTOHHYECKOH TAMHKON Gexo-
ro upera # T. A. [TocaepyaHas TeKTOHHYSCKAs! TVIMHKA He HeceT CJeloB XJO-
DHTH3ALlHY, CepHUUTH3ALMH WIH KaKHX-JTHOO HHBIX THADOTEPMAJbHBIX H3-
MeHeHHUI.

B6au3y mociepyAHHIX HapyuwleHHH MOTYT BO3HHKHYTh HM3THOBI DYJAHBIX
JKHJI, a BIOJAb HHX 49acTO NMpPOCJAeKHBAIOTCH OOMOMKH pas3ipobJeHHOil pPYAbL.
B naockocry ke HapyireHui HabuiogaioTcs OJecTAllie 3epKaja M IUTPHXH
CKOJIbXKEHHA, OYeHb OTUETJHBO NPOABJAIIIHECA Ha TEX ero HHTepBaJax, Ko-
TOpHE MepecexkaloT MaccHBHhe cyabpHIHEe pyabl. B npomecce paGorel reo-
JIOTY-pa3BefUNKy HepPeIKO TNPHXOAMTCH OTBICKHBAThH CMEIIeHHBEIE YacTH
pyaHbIX Ten. UToGH IIpaBHABHO DEWIHTH 3TY 3afady, HeOOXOMHMO TIPekKIe
BCero co6GpaTh JOCTOBEpHbIe NaHHLIE AJA BO3MOXHOCTH OTHECeHHH u3yuae-
MOTO HapyIeHHs K nocaepynHomy. Heo6xoaumo npoaHanu3upoBaTb H BO-
IpOc, He §IBJSETCH JH H3yuaeMoe HApylleHHe MOPYIHHIM, a NOCAepyLHBIE
nepeMelieHus BAOJb HEr0 JIHIb BO30OHOBAANHCE W VCHIMAH O6LIYIO Hapy-
WeHHOCTh nopod. M B smom cayuae BAOAL HapyueHHs 6ynyT Hab/a10XaTbCA
06JIOMKH PYABI, HO CMENIEHHOH YacTH PYXHOIO TeJaa ¢ JPYroil CTOPOHBI Ha-
PYLIEHHS MOMKET U He OBITh.
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Puc. 20. CootHomweHue pynHbix iKua MoHuEropckoro mecropomxie-
HHSl C PaspbiBHEIMH Hapywenuamu (mo I1. B. Jlaaumy, 1956 r.).

a — BHKIHHHBaHHEe DYAHOH KHNBI, NMpHMBIKawell Kk cGpocy; 6 — NPOHEKHOBE-
HHe CcyabduioB B 3oHY cOpoca H MpH3HAKM [OCAEPYAHOrO MepeMelleHHs;
6 — nepecevenie cOpoca pymHbIMH TelaMH.

!/ — MHPOKCeHHUTH!; 2 — 30HE pacCcrnaHUOBaHHBIX NOpoJ; J — TEKTOHHYECKAs
TJIHHKA; 4 — pyAHble XKHJIB

Puc. 21. CootHouenne Kpapue-
BBIX, cynbOHAHBIX u Gapur-Kap-
GOHATHBIX KHJI. 3apHCOBKa 3a-
6oa (mo E. Il. CoHnwowkuuy,
1960 r.).
I — rpanur-nopdups;; 2 — cyandua-
Hasl KHna; J — KBaplueBas JKHJja;
4 — QapHT-aHKepHTOBAafA XHJAA

Puc. 22, Ilpumeps! nocaepyAHBIX HapyLIeHNE,

@ — B MOCTepYAHOM HapymeHHH HaGnwogaorcs OGAOMKH pyAnl, a BOAH3H Ha-
pywenHa — cnalble 3arHGhl JKHAB; 6 — cMell@HHe PpYAHBIX Xun bBanaxuHH-
ckoro Mecropoxpexasi (mo T. M. Kaitkoso#t, 1956 r.).

I — rpaHuThl; 2 — paccnaHLOBaHHBIE [DAaHHUTH, 3 — PYAHble KuAbl; 4 — mocae-
pyAHble HAapyMeHHA ¢ pyAH€ofl Gpekumelt (a) u Tpeuwuuwst (6)
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Taxum 06pazoM, BLISIBJEHHE NOPYIAHLIX, CONPOBOXKIAIOMINX OpyleHeHHe
H TOCJEPYAHEIX PasPHIBHEIX HAPYNIeHHI, a Takxke HCTOPHH (OPMHDPOBAHHA
OTAENbHEX Pa3JIOMOB ABJAETCH BaykKHOH 3a1auel H3yueHHS CTPYKTYPHL pPya-
HBIX ToJIeli M MectopoxaeHuil. JleranbHble HCCAeNOBAHHS TIOKA3BIBAIOT, YTO
B TIpollecce pPa3BHUTHS H (OPMHPOBAHHS CTPYKTYPBl MECTOPOXKIEHHIH IeHe-
THYEOKHH TUI Da3pHIBHBIX HapyLeHHH OJHOTO M3 HampaBJeHHIl MOXKeT Me-
HATLCA. DTO BHIpAXKaeTcss B CIENYIONIeM: PyAHBIe MKHJIB HacTo COBMANAIOT
C KOHTAaKTaMH Jaex MarMaTHUeCKHX TOPOJ, MpuyeM HafiKu BHIMOJHAIOT TeK-
TOHHYECKHEe TPEeIUMHBEl OTPHIBA, a KHJbl NPHYPOUYEHBl K TPelIWHAM CKaJbl-
BaHHA, T. €. JOPYAHBEIE TPEUIHHBl OTPEIBA B IpoOIlecce Pyno0oGpa30BaHUA Ie-
PeXOAsiT B TPEUIHHBI CKaJbBaHusA (pHC. 23).

Onepsiioline TPelHB, YCAOBHS HX BO3HHKHOBEHHS W 3@KOHOMEPHOCTH
COYeTaHWs C rJaBHbLIMM Pa3pbiBaMH. DBOJLIIMHCTBO CKOJOBBIX Pa3pBIBHBEIX
HapylleHuH, PasBHTHIX B PYAHBIX TOJAX, CONPOBOXKAAWTCS OOKOBBHIMH Ome-
PSIOIIHMH TPEIlHHAMH CKOJa ¥ OTPHIBA, KOTOPHE MOJ PasJHYHBIMH YTJIaMH
NPHYJEHSIOTCS K TJaBHEM HapymeHusM. OmepsiollHe TPeUIHHE HMEIOT
60JblIOe 3HAaueHHe B CTPYKTYpe DYAHBIX moseli. B psale ciaydaes TOJNBKO
BIOJb HHX JOKaJH3VIOTCA PYIAHBIE MKH/B, B TO BPeMs Kak OCHOBHble Hapy-
IIEeHUs, KOTOPHle OHH ONEpPSI0T, 0KA3BIBAIOTCA MPHTEPTHIMH W OGe3pyILHBIMH.
K ywactkam compssKeHHs OMEPAIOLIHX TPelIMH ¢ OCHOBHBIMY HapylICHHS-
MH YacTO MPHYPOUEHHl 06OTalleHHBIEe DYJAHBIE YIaCTKH H CTOJGEL.

BaXkHoe 3HaueHWe TPH H3YYEHHH CTPYKTYPHl MECTOPOKIEHHii MpHOO-
peTaeT BHIICHEHHE 3aKOHOMEpPHOCTEeH MTPOCTPAHCTBEHHOTO COYETAHHsS pas-
JHUYHBIX ‘OOKOBBIX ONEPMIOUINX TPEMIMH C IVIaBHHIMM HapyHmIeHHAMH, a TaKxKe
BLIIB/JIEHHE BO3MOMKHBIX YUacTKOB MaKCHMaJbHOTO MPOSBJIEHHS OMNepsOUIHX
TPEUIHH.

Mexanusm (GOpMHPOBAHHS TpEUIHH, OMEPSIOUHX CABHIH, HpeACTaB/eH
Ha puc. 24. Tlpu caBure oOpasyloTcsd TPH CHCTEMBI ONMEPSIOMIMX TPEIHH:
B CHCTEMB! TPEMIMH CKaJNblBAHHA H OAHA — OTPhIBA. TpPeMHHBI OTPLIBA
06pa3yioT cO cMecTHTesJeM OCTPHil (@), a CKanbBaHug — Tymoit (f) yroua
B asurasumieMcs Ogoxe, Omma cucreMa TpelllWH CKaJbBaHUS Iapa/ajierabHa
CABHUTY.

OpneHTHPOBKA TPEIIHH, ONMEPSIOIHNX cOpoc, TmpeacTaBleHa Ha puc. 25.
Omnepsamoomue TPEeUIHHE OTPhHIBA mapajieibHsl cOpocy u B BHCAUeM OOKY
HapyuleHHs majgaiT HaBcTpeuy emy. Omepsiolllue TpelluHbl CKaJabIBAHHS
TaKKe MapajjelbHBl JHHUM TIpOCTHpaHus cOpoca. B Bucsigem OGoxy Hapy-
IIeHHS OHH NafaloT mox GoJiee TMOJOTHM YIJIOM, J

B cnyuae B3Opoca (puc. 26) omepsiolliye TPEILHHB CKAABIBAHHS M OT-
pbiBa MEeHSIOTCA MEeCTAMH M0 CPaBHEHHIO C HX TOJIopKeHHeM mpu cOpoce.

[1pu cOpoco-cuBUre HIH e B3OPOCO-CABUrE ONEPAIOLINEe TPELIHHEl HMe-
10T GoJlee CJAOKHYI0O ODHEHTHPOBKY. B nepemellaBlueMcss BHCAYeM (GOKy Ha-
pYLIeHHsT TPeIIHHBl OTPEBA ©00pPa3yIOT ¢ [JaBHEIM  CMeCTHTeJeM Kakx
B MJaHe, TaK ¥ paspese OCTPHIH yroJ, OPHEHTHPOBaHHEIH BEpUIHHONH B CTO-
pory zBuKenus. OzHaxo gToOpl y3HaTb HCTHHHOe HampaB/jeHHe ifepeMe-
HmleHus BHcAYero 60Ka B MJIOCKOCTH cOpOCO-CIBHra, HEOGXOIMMO HaMTH JH-
HHID CONpSKeHHs onepsiioniell TPEIIHHE €O cMecTHTeneM (af), a Hampas-
JieHHe INlepeMellleNHsi BHcsgero Goxka (R) Oyler NepneHAHKYJASDHBEIM 3TOH
JHHHH (puc. 27). JIuuusa @b ABasercs JUHHEH CONPSIKEHHs ABYX ILIOCKO-
cTell: cMecTHTeNs M Omepsiolleil TpellMHB OTpHiBa. IIpocTpaHCTBeHHOE IIO-
JIOKEeHHe ee JIeTKO ONpelessieTcsi ¢ MOMOIIbI0 HEeCJIOKHHIX TpadHyecKux mno-
CTPOEHHH, KOTOPhE OyayT paccMOTDEHBl B 3aKJIOUMTEJNLHOH YacTH KHHIH,
Hanpasnenue mepeMelleHHss BHCAYEro Goxa MOMKHO TakiKe ONpPeNeNuTh M
N0 OPUEHTHPOBKE ONEPAIOLIMX TPEIlHH CKaJblBaHus,
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Puc. 23. TlpuypouenHocTs DYAHOH KHAH K
natike 1Ha0a30BHIX nopQUpPHTOB (no
E. I1. Conpomxuny, 1955 r.).

I —rpaunt; 2= nuaGaszoBwmfi mnopdupHT; J—pya-
Had MKuia

Gouermupobra
ol
depopmayu

Puc., 24, CxemMa ¢opmuposanis GOKOBHIX TPEIIHH, ONEPAIONIHX CIABHT.
1 — rnasHoe pasphiBHOE HapylleHHe; 2 — oNepsIOUIHe TPeLIHHB CKaJbIBaHHA; 3 — omepsio-
e TpeulHhs! oTpuiBa. A, B, € — raasnnle ocH Aedopmandu; @ -— ocTpuiif yroa, oGpaso-
BapHbIH ONepAIOWUMHA TpellHHaMH OTpNBAa CO CMECTHTENEM B JABHraBmieMcR Gaoxe; B —
Tynoii yron, oGpasoBaHHBEIH ONEPAIOUIHMYE TPeUlMHAMH CKajBIBAHH CO CMECTHTENeM B JIBH-
rasmemca Gnoke. CTpeskaMu TNoka3aHo HanpapjieiHe nepeMeuleHHs GJOKOB mOpof,
WITPHXOBBIME JTHHUAME — KyOuueckue OJOKH HOPOABl KO AeQopMaimuH

Qouekmupobi@
oced
Jemapmaiuy

£

Puc. 25. Cxema ¢opmupcBanHs GOKOBHX TPEllMH, ONEPAIOLIHX
cBpoc.
YcnoseEne oGo3RaueHHA CM. Ha pHC. 24
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Onepsromye TPEIHHBL PaclpefensioTes BAOJAb TJIABHBIX HapPYIIEHHH
obnuno nepasnoMepno. HabawonaloTcs yuyacTKM ¢ PeAKHMH TpeNIHHAMH,
a TaxiKe YUaCTKH ¢ WX OoJjee 3HAUHTeJbHOH KOHUEHTpauuen, [Tocmemuue
NpHYypOYEHHl K MecTaM H3ruba paspHIBHLIX Hapywennii. OpHeHTHDOBKA
CABWTa mOKa3aHa Ha puc. 28, a.

HenocpencTBeHHO Ha MecTe NPHOTKPHIBAIOIIENOCH CHBHTa BO3ZHHKAWOT
Hawbosee G/aronNpHATHEIE YCI08HA A 00pPa30BaHHS ONEPHAIOUINX TPEeUIHH
CKAJBIBAHHS, TaK KaK 3JeCh MMEIOTCS BO3MOXKHOCTH JJIA HDPOCKAJAb3bIBAHHS
6J0KOB IIOPOA BRONb TPelluH CKajabiBaHus., Ha 3aKpBITBIX WM TIPUTEPTHIX
yyacTkax CIBMra, UpHMBIKawmux X H3ruby, obpasylorcs onepsiomiue Tpe-

Opuenmupobra
oced
depaomadiid

E

Puc. 26. Cxema dopmupoBanua GOKOBBIX TpellHH, OnepROMHEX B3Gpac.
Yenosusle o603Ha4YeHds CM. Ha puc. 24

WHHL OTPHIBA. AHAJOTHYHAA ONHCAHHON BO3HHKAeT OPHEHTHDOBKA oOfe-
PHIOLINX TPEIUHH M B- MecTax marunGa B3Gpocos (cMm. puc. 28, 6) unu cdpo-
COB.

Posb onepsiomux TpeumuH B JIOKaNH3aLUH OpYNeHeHHs THApOTepMalib-
HBIX MECTODOMRAGHHH UBETHBX, PeNKHX, OJaropOAHBIX # pPaAHOAKTHBHBIX
MeTalJ0B HCKJIIOYHTeJIbHO BenuKa, Bo MHOTMX ciayuasx opyleHeHue JOoKa-
JH3yeTca He B KPYMHBIX pas3ioMax, M0 KOTOPBHIM [IPOHCXOQMIH SHAYHTETb-
Hple nepemenienus 6/I0KOB nopol, a B Oojee MeJKHX ONEPSIOLIMX MX pas-
PHIBHBIX HAapYUWeEHHAX H TpemuHaX. PylHble XHAB MHONHX MECTOPONKAEHHI
30/10Ta, 0JI0OBA, MOJuOAeHa, CBMHIIA H IMHKA, ypaHa W APVIHX MeTallIoB,
NpHYPOUYEHHEE K TPeIlHHAM OKaJLIBAHHA, B DasAHYHBIX DYAHLIX pailoHax
MHpa TOYTH BCErga CONMPOBOXKIAIOTCH OLepsioluMH TpelnHamu, K HaM
NpHYypOYeHsl pyAHble anodusnt (pHC. 29), MacmTab KOTOPBHIX GbLIBAET pas-
JIHUHBIM H 3aBHCUT OT TMPOTAKEHHOCTH XuI. B yvamax conpsiKeHnus onepsio-
WHX TPEWHH ¢ OCHOBHBIMH JKHJAaMH BO3SHHKAIOT 000TallleHHble YYacTKH
(pymuble croaGol). Mexkay cONUMKEHHBIMH JKHJIAMH CeTh ONEPSIOMIHX Tpe-
IMHH CO3MaeT HeOOXOMUMBIE YCJIOBHA AAA 06pas0BaHHA MHHEDaJH30BaHHBIX
3od. Ho ocoGenHo BesqHKa pOJb ONEpAIOMIMX TPewuH npx HOpMUPOBAHUK
IITOKBEPKOBBIX MONUHOAEHOBBIX H MeIHO-MOJHOZEROBHIX MECTOPOKIeHHI:
Knaiimake (CIHA), Kamxapan, Jacrakepr, Arapak, AnkaBan (ApmeHus),
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Puc. 27. Cxema dopmupoBanusi GOKOBLIX Tpe-
1y¥H, OnepsAIHX ¢6poco-cIABHr.

R — nanpasjcHHe TepeMemleHHs BHcAuero  Goxa

<c6poco-CABHTa, MepNeHAHKYASPHOE K JHHHH Comps-

wenusn (ab) onepswolleil TpelUlHHb OTpbiBa CO cMe-

crurenem. OcrajbKble ycnoBHBle 0003nauenus CM. Ha
pHCc. 24,

Puc. 28. Cxemul
tHhOpPMHPOBAHHA OME-

-

PAIOIEX TPELIHH Ha

yyacTkax  HaruGa

Pa3pLIBHEIX  Hapy-
IEeHH.

a—cneur (mnaH, no
B. @. UYepHbuilesy,
1955 r.), 6 — BaGpoc
(paspes).
I —rnasHoe paspbis-
‘HOe HapyweHHe; 2—
onepsilollHe TPellHHE
cKanbBaHHA; J — one-
pAOIIHE TpPeUHHB OT-

peiea., Crpenkamp no-

Ka3aHO HanpasJeHHe

nepeMelllennn GJOKOB
nopox

Pue. 29. Crpykryp- /
Hasd CcXeMa KHJIbHO-
r0 noJHMeTaJInye-
CKOro MecTopoxie-
uus (mo E. [1. Co- s
HiomxguHy, 1960 r.).
|l — TrpaHuTH, 2 -
rpaHonHOPHT-NOPOHPHL;
§ — nnaGasoBbie  1op-
GHPUTE; 4 — KHIbHbIE
pyIAHEE B30HB C ano-
tH3aMH, DpHYpoOYeH-
HBIMH K onepaiollum
TPelnHam

T Wupomnas anopudd
ok +

e =+ +
&??

2° °
A + T&?
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Copckoe (Xaxkaccnsa). JKupeken (Bocrounoe 3aGaiixanse). Koyrpan
(Uentpaabuuis Kasaxcran), a TakmKe MHOTHX 30J0TOPYAHHIX, OJOBSHHEBIX,
peaKoMeTanbHbIX H YPAHOBBIX Mectopomienuit. Ha mroxsepxosaix MecTo-

) Az =
e B30 =

g & M s

Puc. 30. Ctpoenne yuactka AHKAaBaHCKOr0 IUTOKBEPKOBOrO MeIHO-MOJAHGLEHOBOrQ
mectopoxaeHua (ApMeHus).

I — KpaplieBhle JHOPHTH cna60 CepPHOHTH3HPOBAHHBIE H NHPHTH3MpOBaHHBie; 2 — KPYMHEle

JOpYAHLIE DASPHIBEME HApYlUeHHs, BHIOAHEHHLe pPasApoGASHHHMH H NepeMATHMH nopoda-

MH C TeKTOHHYECKON TJIHHKON M TFHApPOTEpMANbHONW MHHepanusalnnel; J — MeIKHE TeKTOHUYE-

CKHe TpelUWHEl ¢ TJHMHKOH TPeHHf M THAPOTEPMaibHOfi MuHepanusanueil. I[IpoxHIKH pas-

JTHYHBX CTaAHR MHHepanR3al¥H B ONCPRIOWHX TpellnRax: 4 — KBapU-NHPHTOBHIE (mepBas

cTafguA); &8 — KBapu-MoaHGAEHHTOBBIE (Bmpaﬂ) cranua); 6 — KapGoHaThHble  (MOCHERHAS
cTagua

POKIEHHSX, MPUYPOUYEHHBIX K 30HAM DA3JIOMOB WM y3/]aM TepeceyeHHs
PA3pHBHEIX HApYILIEHHI HECKOJbKHX CHCTeM, IIHPOKO pAasBHTHl MejKas
TPEIIMHOBATOCTh H NPOXKWIKH DAasJHYHEIX CT2RHll MHHepanusauuyu. ITH
NPOKHIKY BHIMOMHAIOT PA3JHYRBIE CHCTEMbI MEJIKHX TPEllHH, Onepsiolnx
KDYIHEE paspbiBHLIe Hapymenus. Ha puc. 30 npeicrasiaena yacTs MOrOpH-
SOHTHOTO TNJaHa AHKABaHCKOrO MeLHO-MOJHOMEHOBOTO  MEeCTOPOXACHHS
(Apmenus).

Hanbosee spayuTenbhbie pa3phLiBELE HapylUleHHsl B KBapUeBHIX THOPH-
Tax MOMIHOCTbI0 2—3 M H Gosiee BHIIOJHEHH Pa3ApObJeHHBIMH HEpeTepThi-
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MH M DAcCHAHUOBAHHEIMH TNIOPOAAMH, TEKTOHHYECKOH IJIMHKOH M MHOrocCTa-
IHAHOH THApOTepMaJbHOI MuHepaausanuei. Ha yyactkax MemxAay paspois-
HBIMH HapYIIEHHSMH BO3HHMK/A CeTb KBAPI-MHPHTOBBLIX, KBApPI-MOJHGAEHH-
TOBBHIX M OoJiee MO3AHUX KapOOHATHBIX TIPOXKHIKOB, BBHIMOIHAIONIHX ONepsaro-
Iue TpPenmlHHbl CKaJblBaHHdA H OTDBIBA. ,H,ETaJIbHOC H3YUYeHHe reHesuca MeJa-
KHX TpELIHH, BbIMTOJHEHHBIX pas3mH4YHBIMH MHHEPAJbHBIMH accouHanuHuaMH,
HX OPHEHTHPOBKH IyTeM COCTABJEHMS TPELIMHHBIX IHATPaMM, a TaKikKe H3Y-
yeHHe BHYTDEHHEro CTPOEHMSI IVIABHBIX HApPYIUeHHH, NpOBeleHHOE HaMH,
TO3BOJIHJIO BBIIBHTb XapaKTep BHYTPHMHHEpAMH3aUHOHHBIX TIOJBHIKEK
BIOJIb Hapymeﬂm“i pa3JHYHBIX CHCTEM H TEM CaMbIM YCTaHOBHTbHb HCTOPHIO
u MexaHu3M (OpPMHPOBAHHS LITOKBepKa AHKaBaHCKODO MECTOPOMKIeHHS.

3AKOHOMEPHOCTH COYETAHHSl PA3PBIBHBIX HAPYIUEHHUH
CO CKJIAOKAMH

[Tpu GopMHPOBAHHH CKJAATOK NMPOAOMLHOTO H3ruGa obpasynrcs conpd-
¥MeHHble ¢ HUMH KaK KPyNHbe Pa3pbiBHbIE HapylIeHHs, NepeceKalollie BCIO
CKJAAAKY, TaK U CHCTEMbI MEJKHX TPElUIHH BHYTPH OTAEJIbHBIX IJ1aCTOB H BO
Bcell cknanke. Ilpexae ueM paccMOTPeTh 3aKOHOMEDHOCTH IPOCTPAHCT-
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Puc. 31. Cxemsl, HANIOCTPHPVIOIHE 0O6pasoBaHHe TpeUWlHH NpH HOPMHPOBAHHH
AHTHKJAHHAJBHOM CKJalKu npogonabHoro usruGa (mo A. B. Tlsky, 1960).

a — nonoxeHue ocefl nedopMaluH H TPellHH TMPH BepTHKANbLHOM pacTAXEeHHH MOPOA cKaan-
kH; 6 — monoxenue oceit AedopMalHH H TPEllHH NPH TOPH3OHTANBHOM DPACTSMKEHHH MOPOA
CKaJIKH; 6 — CBOAHAs CXeMa OpDHEeHTHDOBKH TpellHH, COMpPAMEeHHBIX €O CKAAMAKOil.

I — Tpellunsl cKanbiBawuA; 2 — TPeUIHHB! OTPHIBA; J — HANpaBIeHHe MepeMelleHHsl MO CKO-
JIOBBIM TpeulHHaM; 4 — Mojo}KeHHe cknajkH (@) m ee oceBoit moBepxHocTH (O)

‘BEHHOI'O COYETAHHS TPellMH cO CKJIaJKaMH, HeOGXOAHMO OTMETHTb, YTO IPH
CKN1a1K006pa30BaHHH NPOUCXOAUT o6beMHas JedhopMauus TOPHBIX TOPOL.
B ycmoBusix nmomnepeyHOro CiKaTHS HMEeT MEeCTO pacTAKeHHe IMOPOX Npexie
BCEro B BepTHKaJbHOM HampabjeHHH. Och MaxkcuManbHOro pacrsikeHus A
IPH 3TOM 3aHHMAeT BePTHKAJbHOe MOJOXKeHHe, a ochb C (MaKCcHMa/JabHOTO
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caaTHA) pacnosaraercs TOPU30HTAIbHO ¥ OPHEHTHPOBAHA MONEPEK CKAALKH
(puc. 31, a). Onnaxo 3tuM Aedopmanus He orpannuksaercd. Ilpu dopmu-
POBAHHH CKAALOK MPOMCXOLHT Tanke PACTAXKEHHE H B TOPHIOHTAILHOM Ha-
NpaBJIEHHH, T. €. BAOJb OCH CKIaAKH. B 3TOM ciyuae ock A joaxHa 3aHH-
MaTh TOPH3OHTAJbHOE TOJOMKEHHe M BHITATHBATBCS  BAOAb OCH CKIALKH
(em. puc. 31, 6). Ocb € coxpansieT cBoe npemHee nonoxenrne. TaxkuM 06-
pasom, o6bemuas jJedopManus kaxk Obl PAacKa1adbiBATCA Ha JBe IJIOCKHE
(medopmanusi B TONMEPEYHOM

| H MPOROILHOM ceyeHHH

‘ CKJIaKH).
Ecap BBICKa3aHHEIE COO0-
. ; pajKeHus fABIAIOTCA CIpaBel-

JHBEIMH, TO NIpH (OPMHPOBA-
HHHM CKJIaJKH MOKHO OKHIATb
BO3HHKHOBEHNS IIECTH CHCTEM
TPeIlHH, COMPSKEeHHBIX ¢ Hel
(cM. puc. 31,8): ueTHpe CH-

Gwamue CTeMBbl TpellHH CKaJbIBaHHS H
: IBe CHCTEMBl TPEUIHH OTPbl-
Ba. B ciydae BepTHKA/IBHOIO
NOJIOYKEeHHs TJaBHOH OCH [e-
dopmaunn A BO3HHKAIOT JIBe
CHCTEMBl HAABHTOB, IapaJ-
JIeNbHBIX OCH CKJAalKH, H O1HA
CHCTEMa rOpH30HTAJbHBIX Tpe-
ugH orpeiBa. Ilpin ropusoH-
TalbHOM TOJ0KeHHH ocu A
) o6pasyioTcsa  JBe  CHCTEMbE
Puc. 32. Cxema (OpMHDOBaHHS Menkofi Tpemmuo. CABHIOB, KOCO OPHEHTHPOBAH-
BaTOCTH B AHTHKJIHHAZbHON cknaaxe maru6a co HBIX 110 OTHOIIEHHIO K OCH
CKOMbIKEHAEM, CKJI4JKH, H OflHA CHCTeMa Kpy-

o S SCU JebOPMALI, L £ Mene T2’ TONANAIOMNX TPEUDIH OTPLIBa,
KaMH noKasaHo HaNpaBieHHE CKONbMKEHHA NIacToB OPHEHTHPOBAHHBIX MoTnepek

CKJIaJKH.

Ha6nionenns, nposenenHsie B pale PYAHBIX pailoHOB, MOKAa3ajH, dTO
HaABUTH fABAAITCH OGosee MOJOABIMH MO CPaBHEHHMID CO CABHTaMH M 4YTO
OHH GOPMUPYIOTCI B Haubogee NO3IHHWe cTaguu ckaaguatoctd. [locner-
Hee OObsSCHSETCS TeM, 4TO Tocjde 00pa30BaHHs CBOIA CKJIAAKH KPbLLIbS ee
MOTYT paccMaTpHBaThCAd B KauyecTBe CBOEOOPA3HLIX YCTOEB, NPHHHMMAIOMIHX
Ha ce6s BePTHKaJbHYI0 HArpy3Ky BhilleleXkallluX OOpod H TeM CaMhiM
YMEHbIIAIOUINX ee Ha CBOA. B pesyibTaTe CO3MAIOTCH YCJAOBHS, KOTOpLIE
cnocoOCTBYIOT BHIKAJBIBaHuio OJ0KOB NOPOJ BBepX. B HauaabHOI ke cTa-
UM CKAaAYaTOCTH 3HAYHTENbHAA HArpysKa BhILUEJEKAWHX HNOPOX HpPerst-
cTByeT 06pa30BaHNI0 HAJBHIOB ¥ BbI3LIBAET DAaCTAKeHHe NMOPOA BAOML OCH
CKJaJKM, YTO NPUBONUT K (HPOPMHUDOBAHHIO CABHroBs, JIHIIL B peIKHX Cay-
yasxX B ONHOH cKJjaixe yjaaercs Habaiodarth Bce UIeCTh CHCTEM TPEIIHH, TIo-
KasaHHuIX Ha puc. 31, 8. Hame Bcero pa3BuTa TOMbKO YacTh HX.

[Tpu aHagu3e reoJOTHUECKOH CTPYKTYPBI MECTOpOXAEHHH, NpHypOYEH-
HBIX K CKJIalxaM, HeoGX0LHMO MMETb B BUIY, YTO BO MHOTHX cayuyasx (op-
MHDOBaHHE ee NPOHCXOAMT JMHMTeNBHOe BpeMs M MHOroatanHo. Ha wmecro-
POMKIEHHAX NPOABAAITCA OGoJee MO3XHHe HaJOMKEHHble DPas3pbiBHbIE HApY-
mwenus. J10oaTOMy TpH H3YYeHHH CTPYKTYP PYAHBIX TOJE H MECTOPOXKAeHUH
BCErad BO3HHKAeT HeoOXOAMMOCTh BBbIJEJNeHHs] Pa3pbIBHBIX HapYyLIeHHH, CO-
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APSXKEHHBIX CO CKJAAAUATOH CTPYKTYPOI H NMOAHOBJSBIINXCA Ha Ooaee mosli-
HHX 3Tanax, ¥ HapylleHHH 6oJiee MOJQALIY, HaJOXKeHHEIX Ha CKJAax4aTocTh.
I1pu pelueHuH 3TOil BecbMa CJ0MKHOH, HO BaXKHOH 3alayyu HEOOXONHUMO YuH-
THBATbL CXeMy 00pa30BaHHS TPelllHH, CONPSUKEHHBIX €O CKJIATKaMH (CM.
puc. 31).

Hapsaay ¢ KpynHBIMH paspLIBHBIMH ~HapyLIEHHAMH, IepeceKalournMH
BCH) CKJanKy, B Ipollecce CKJAaI4YaTOCTH BHYTPH OTAEJALHBIX IJIacTOB BO3-
HUKAeT MeJkas TpelyHHOBAaTOCTh. Mexanu3M ee o0pa3oBaHHd B KpHIIE
aHTHKJIHHAJBHON CKAANKH MOXKHO Boccosgath (pue. 32). Ilpu uarube mia-
CTOB B CKJaIKy CKOJIbJKeHHe CJa0d IO Caolo OpUBOOHUT K TOMY, 4UTO Ka}I{I[b[Iu{
OTAeqbHBEI TacT medopMmupyercs Tiox AeHCTBHEM mapbl CHJ, T. e. HaXo-
IMTCSl B YCJAOBMAX cABHTA. IIpu 3TOM BO3HHKAIOT JBE CHCTEMBI MEIKHX Tpe-
UHH cKanbiBanusi (/ m 2) W omHa cucTeMa TpemuH orpuiBa (J8). Ileppas
cHcTeMa BblpaxeHa Haubomaee OTUETIHBO, COBIAZaeT €O CJAOHCTOCTHIO ILIa-
CTa H HMeHyeTCA CJAaHIeBaTOCThI0 CJAOHCTOCTH. Bropas cucreMa HMeer H3-
MEHUHBOE IaJeHHe, HO NPH MAaZEHWH KPHIIA CKIALKH moj yraom 45° oHa
fansnapaniensHa OCEBOH NMOBEPXHOCTH CKJIAJNKH ¥ ee Ha3LBaloT claHle-
BATOCTbIO 0CeBOil NOBEPXHOCTH, XOTH OHAa H He CTPOTO NapajuieJbHa II0-
caenHed. ¥Yron nmaneHus TPelUIHH OTPLIBA, NAPAJJIEIbHBIX OCH CKJIAOKH, II0
Mepe ABHXKEHHA K HiapHHpY H3MEHSETCH OT [OJIOroro a0 BePTHKAJBHOTO
(B 3aMKe CKaIamKH).

Mesxasi TPeIIHHOBATOCTh HApfAy C KPYNMHBIMM DPaspeIBHBIMH Hapylle-
HHAMH MIpaeT BaKHYl0 pPOab B JOKaau3anuH opyleHeHusi. OcobeHHO ueTKo
5TO NPOABAAETCA B CKJAaAKaX, CHOKEHHBIX MOPOAaMH, 00JajalollHMu pas-
JIHYHBIMH (PH3HKO-MeXaHHYeCKMMH CBOICTBaMH.

MOP®0OJIOTHY U TEKTOHUKA HHTPY3HBHBLIX MACCHBOB

Ponb HHTDY3HBHLIX MAaCCHBOB B JIOKaJaH3allHH OPYIEHEHHS HCK/IOUYH-
TeabHO Beauka. Cpeln HUX pasMellarTcd 3JHIOTeHHble MeCTOPOXKIeHHS
BCEeX TIeHEeTHYeCKHX THIIOB: MarMaTHYeCKHe, nerMaTHTOBBIE, Kapﬁ-OHaer—
Bhle, Tpefi3eHOBHE M aJbOHTHTORBIE, a TaK¥Ke ruipoTepMalbHble, 06-
pazylomuecss NPH pasnHYHLIX TeMnepatypax. K KOHTaxTaM HHTPY3HBHLIX
MacCHBOB C KapﬁwO'HaTIHblMH nopoaaMH TATOTEIOT MHOTOYHC/IEHHBIe CKapHO-
Bhle MECTOPOMKIEHHS.

CTpyKTypHBlE 3aKOHOMEPHOCTH JOKAJH3aLUK MeCTOPOXKAEHHH pasiny-
HBIX THIIOB BO MHOTOM 3aBHCAT OT THIOB MarMaTHYECKHX KOMIIIEKCOB, C
KOTOPBIMH TeHeTHYeCKM HJM TIPOCTPaHCTBEHHO CBA3aHO opyleHenue. C M H-
TPYSHMBHLIMHM KOMINJeKcaMy TPaHHTOMIOB, OCHOBHBIX, YJbTpaoc-
HOBHBIX M ILIEJOUHBIX NOPOA CBA3aHBI MHOTNOYHCIEHHBIE MarMaTHUYeCKHE,
PEAKOMeTaJbHble TerMaTHTOBBIE, a TakKiKe INoCcTMarMaTHYeCKHe MeCTOpOIK-
Jenns. Byaxamorennue kKoMmnJaexcs mnoapasgensioncs B. H. Kor-
aspom (1968) na TpH THDA: MHTPY3HBHO-BYJIKAHHUECKHH, CyOByJKaHHUye-
CKHH H BYJKaHOTeHHO-WHTPY3HBHBIA. C HHMH HPOCTPAHCTBEHHO CBA3aHBI
MHOro4ucJ/JeHHbIE H BecbMa paan-ooﬁpaaHbIe MeCTOPOXKIeHHA IIOJEe3HBIX HC-
xonaemnix (Koraap, 1970). C komnaekcaMd MaJdbXx HHTDPY3H-
BOB H [ aexX, HMEIOIHX CAMOCTOSTeIbHOe H BecbMa BaxKHOe METa/llo-
TEHHYECKOe 3HaueHHe, CBSA3aHbLI MHOTOUHC/JAeMNHBle nocTMarMaTtHuyeCcKHe Me-
CTOPOXKIEHHA PA3AHYHBIX METAJJIOB,

Pacemorpum nekoTopnie 0co0eHHOCTH HHTPY3HBHBIX MACCHBOB M KOMI-
JIEKCOB, HMEIOIHX Ba)KHOe 3HauyeHHe AJS JOKajlH3alHu OpyAeHeHHs (pac-
CN0EHHOCTE MHTPY3HBOB, KOJbIleBOE CTPOEHHE H T. H)

PaccioenHble HHTPY3HBHBIEé MacCHBbl. XPOMHTOBHIE, THTAHOMAIHETH-
TOBBIE, CYJbGUIHbIE MeIHO-HHKeJeBble JHUKBAIHMOHHEIE MECTOPOKIAESHUA,
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NpHYPOUEHHBIE K KOMILI®KCAM YJAbTPAOCHOBHHIX M OCHOBHBIX IOPOJ, 3aJje-
TalT BHYTPH MATEPHHCKHUX HHTPY3UBHBIX MAacCCHBOB MJH B HENOCPeLCT-
BeuHOl O6JH30CTH OT HHX (CyAb(DHIHLIE MecTOPOKAEHHsS) B KOHTAKTOBOI
30He.

BecbMa Brizepiaunble ¥ NPOTSAKeHHHe DPyIHble Teaa DBymBensAckoro
aonoaura W Beauxoit AdpuraHckod Nafiku NPHypoOdeHbl K cTpaTHOHIIHDPO-
BAHHEIM MaccHBaM, CJOKEHHBIM IHDPOKCeHHTAMY, HOPHTAMH ¢ IONYHHEHHbI-
MH AYHUTAMH H NEPHAOTHTAMH, a TaKKe aHOPTO3HTAMH H AHOPTOSUTOBHI-
MH HOpHTaMH. MHOro4YHc/IeHHble XPOMHTOBLIE Teja, COIVIACHEIE €O CTpa-
TH(HUKalUKHEH, PacloNaraiTci B TaK Ha3blBaeMOH KPHTHYECKO 230He JIOMO-
JUTA M UMEIOT QUeHb TeCHYIO CBA3b C NHPOKCEHHTaAMH.

TFopusonTsl cyashunueix pya pupos MepeHckoro, HaxoAsllHecs B
BepXHEeJ YaCTH KPHTHYECKOH 30HBI JIOMOJHTA, NMPHYPOYEHB TaKKe K [OPHU-
30HTaM MHDPOKCEHUTOB, HUMKE KOTOPHIX 3aJeralT HODUTHL, a BHIUE — aHOp-
TO3HTHL.

Hounnble 3amexu cynbGUIHBEIX MeIHO-HHKEJEBHX pyn MoHueropckoro,
Hopuabckoro (ropa Pynnas) u pana ApYrux MeCTOPOKIESHHH TaKiKe TecHO
CBfI3aHBl €O CTpaTH(HKaUHeli BMeIIAKIIHX HX JIONOJHTOMONOOHBIX HHTPY-
3UBHEIX MACCHBOB H NPHYpPOYeHBl K NOPH30HTAM NHDPOKCEHHTOB W HOPHTOB.

PenxomeranbHble MecTOpoxKAeHUs JIOBO3epOKOro MHTPY3HBA IEHTPa/b-
HOr0 THIA TPHYPOYeHbl K ero cpeiHeidl HHTEHCHBHO CTPATH(HIUPOBAHHOH
yactd. Ilnacroo6pasHbie pyaHble Teja NpeACTaBJAAIOT €000 TOPH3OHTHI
YPTHTOB H MaJHHbMTOB, 3aJleraiOllUX CPeJH JYABPHTOB M (OHAHTOB.

[Tpu u3yueHuHn ykasaHHEIX CTPATHHHIHPOBAHHBIX MECTOPOMKIEHHI XpPo-
MHTOB, CYJb(GHIHBIX PyI, PEAKOMETAJbHBIX JIOMAPHTOBBIX, a TaKMke HEKO-
TOPBIX THTAHOMANHETHTOBBIX MeCTOPOKIACHHH BayKHOe 3HAuYeHHe TpHOOpe-
TaeT Tnerporpaduyeckoe H3yueHue NOPOM, COCTABJIEHHE KOJOHOK cTpaTHdH-
Kallii B PA3JHYHBIX YacTAX PYAOHOCHBIX HHTPY3HBOB H CONMOCTAaBJEHHE
9THX KOJIOHOK MexKAay coboit, Takum o6paz3oM, rJIaBHBEIM /5 HCCAELOBAHUS
CTPYKTYPBl 3THX MECTOPOMKIEHHIl ABNSETCS H3yUeHHe 3J1eMEHTOB NPOTOTEK-
TOHHKH HHTPY3UBHBIX MacCHBOB M MeXaHH3Ma UX (OPMHpPOBAHHS.

BonbliuHCTBO XPOMHUTOBBIX, THTAHOMATHETHTOBBIX, a TaKkKe Cyab(HI-
HBIX JIHKBAlHOHHEIX PYI TJIABHEHIUHX PYAHBIX PailOHOB MHpA, 3aJeraruinx
B MHTPY3UBHBIX MaccHBaX MM B HX KOHTAKTOBOH 30He, NPHYPOYEHEl K Pa3-
PHIBHBIM HapyuweHusaM. PopMa HMHTDY3HBHEIX MAacCHBOB M B 3TOM caydac
JIOTIOAUTONONO0HAS, a TaKiKe MIHTOOOpasHasd u pexe Gosee cioxkHasg, Ouu
TaKKe PAacCAOeHBbI, HMEIOT OTURTJHBBIE 3JIEMEHTBEl MPOTOTEKTOHUKH, HO PVA-
Hple Tesa dHallle BCEro SABASIOTCA CeKYUIHMH, a (popMa H NOJ0KEeHHe HX
OIpenessioTcs PaspLBHLIMH HADYUIGHHAMHM H 3JeMeHTaMH 3ajeraHisg KOH-
TAKTOB HHTPY3HUBHBIX MacCHBOB.

[Tracroo6pasnsie pyaHbie 3anexu Mecropoxaenuit Hopuasckoro, Taa-
Haxckoro u OKTAGDPHCKOrO NMpHYDOUYEHBl K TEKTOHHUECKHM KOHTAKTaM B OC-
HOBAHHH ITOJIOTHX nJlHTOOﬁpaSHbIX HHprBHBHle MacCHBOB, CJOMKEHHBIX
radbpo, rabbpo-ainabazaMu OJUBHHOBBHIMH, THKPHTOBRIMH H Ap. B mname
3TH MacCCHBLI HMEIOT JOCTATOYHO CJOXKHEIE H3BHAMCTHE OuepraHus. Mour-
HocTh uX mocturaer 100—130 m. KoHTyps pynHBIX 3anexeil B oblleM COB-
nagalT ¢ OYePTAHMAMY HHTPY3HBHEIX TeJl, 4 MOIIHOCTh PYILHBIX TeJ TeM
Goabuie, yem GoJblle MOIIHOCTh HHTPY3HBHBIX MAacCCHBOB. Takum oGpasoM,
Ha MecTopoxIeHHsX Tuna TaJHaXCKOrO OCHOBHYIO POJib B JIOKaJH3alHH
OpyJleHeHHA HMeeT MODP(OJOrHA HHTPY3HBHOIO MaccHBAa B COYETAHHH € Pa3-
PHIBHBIMH HapyUIEHHAMH.

[Tonoxenue MecTopoXKIeHHiT M JoKajusauus pyx B paitone Caxbepu
OnpenensoTcsa MNpexae BCero AOCTATOYHO KPYTHIM KOHTAKTOM JIOIIOJHTA
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¢ pMemajomted Tonuiei. Kpome TOro, KOHTaKT OCJAOXKHEH MOMEPEYHBIMU H
NPONOJLHEIMH Da3pRIBHEIMH HapymeHuaMH. Pynpble Tesa 3aJeramr Kak B
HOpHUTE, TaX M BO BMEIlalNUX MeTaMOp(HUecKHX Ioponax.

Hayuenne Mop(doSOTHA HHTPY3HBHBIX MACCHBOB H OCOOEHHO 3/JeMEeHTOR
3aJETAHKA WX KOHTAKTOB B COUETAHWHM € PA3PHIBHBIMH HapylleHusiMu fABJId-
eTcd OCHOBHOM 3ajadeil JAJd BHISIBJAEHHS 3aKOHOMEPHOCTeH JoKaJdH3alHH
OpYIEHEHHs] HA IVIaBHEHIIHX MeJHO-HHKeJeBHIX MecTopoxieHusx, lsyuwe-
HHe cTpaTU(HKALHH MACCHBOB H 3JIeMEHTOB IDOTOTEKTOHHKH B 3THX CJyda-
X uMeer IIONUHHeHHOe 3HaueHwue, J[yig MHOTHX mMo3nHeMarMaTHYeCKHX Me-
CTOPOXKIEHHH XPOMHTOBBIX M THTAHOMATHETHTOBLIX DYA M JIHKBAIHOHHBLIX
CYyALPUIHLIX MECTOPOXKIEHHH, 3aJeralliuX B MAaTepPHHCKHX HHCTPY3HBHBIX
MaccHBaX, XapaKTePHbl TaKKe KHJAbHble H KHa000pasHble PyJAHBIE TeJd.

-
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Puc. 33. Cxemartnueckufl WHPOTHHIR paspes Mouueropckoro MecTopox-
nenns, ropa Hurrue (no P. B. Kapnosy, 1959 r.).

1 — GponsHTHT; 2 — 30HA TepeMeXXaeMocTH OpoHsHTHTa M rapulyprara; J— maa-
THOKAAZ0BBIA TADROYPrHT € PELKUMH TNPOCHAOAME ONKBUHOBOTO GPOHIWTHTA,
4 — HOpDHT M ra0OpO-HOPHT; § — HEPABHOMEPHO-3ePHHCTLIA IIATHOKIA30BbIH GpOH-
SHTHT C TODH3OHTaMH TAaKCHTOBOTO rapuGypriTa M TPaXHTOHIHOrO THOEPCTEHHTA;
6 — NHOpHT, 7 — raGOopO-HOPHT-MErMaTHThI; 8 — AnaGa3el; 9 — nerMaToOHJHBIE
OpOH3HTATOBLIE INAHDPH; 10 — AHOPAT-NerMaTHTH; [l — 30HaJbLHLIE [ETMaTHTH,
12 — BKpanjieHHble pyAbl; /3 — pasphiBHbl¢ HapyIIeHus;; J[4 — DYAHBI® KUJbI;
15 — rueficnt

Pasmepbl KHa 3HAYHTeJbHblE: NPOTAKEHHOCTb MO NPOCTHPAHHIO OT COTEeH
MeTpOB 10 HEeCcKOJbKHX KHJIOMETPOB, MO Na/leHHIO — COTHH MEeTPOB, MOII-
HOCTH OT 1—2 1o 3—4 M.

Ha MonueropckoM MecTOpOXAeHHH (pHC. 33) yCTaHOBJIEHO, 4TO IO
(opMHPOBAHMA KHUJ NPOH3OWJIO BHeJpeHHe rabOpO-IerMaTHTOB, a Takke
o6pasoBanHe KPYIHBIX Da3pHIBHHIX HapyLIeHHH, NpelcTaBJeHHBIX paccaaH-
fIOBAaHHLIMH IOPOAAMM ¢ TeKTOHWYeckoy ruauHxo#i. Mopdosorus Kux HKo-
CTATOYHO CJIOXKHAA, 2 BLIKAHHHBAHHE HEKOTODHIX M3 HUX HMeeT BecbMa IpH-
qyANMBEIH BHA (puc. 34). Bce 310 cBUIETENLCTBYET O TOM, uTQ 0 0OGpa-
30Banus XH1 MOHUEropcKono MecTOpOXKIEHHS BO BMEIIAOUIHX [OpoAax
GblI0 3aJI0JKeHO HEeCKOJbKO CHCTeM pas3pLIBHHIX HAPYIIEHHH H MeJKHX Tpe-
mun, IlosTromy nas aH€asu3a IeoJOrMYEcKOH CTPYKTYPhI TAKHX MECTOPOK-
Jlennli HeoOXOZUMO H3yuaTh HE TOJbKO MOP(OJOTHIO, SJTeMEHTHI IPOTOTEK-
TOHHKH H CTpaTH(pHKALHA HHTPY3HBHBIX MAaCCHBOB, HO H MEJKYIO TPEILH-
HOBATOCTb, Pa3BHTYIO B HHX.

Kosbliesbie mMarmaTuyeckue KOMIJeKchl, MarMaTtnueckue KOMILIEKCH
HEeHTPaJbHOrO THIA INHPOKO pacnpocrpaHeHbl. ONHcaHHIO HX [OCBAIEHA
ofmupHag aureparypa, ofobulenne xoropoil BunonHeHo E. B. Ceewnuxo-
o (1973). C 3TuMH KOMIIEKCAMH CBS3aHBl MHOTOUHCJIEHHBIE MECTODOK-
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REeHHsI PAa3JHYHBIX TeHETHYECKUX THMOB MHOMHX METAAI0B H UeA0ro pana
HEeMeTaJJIMUeCKHX II0JI€3HBIX HCKOTAaeMBbIX.

MarmathueckHe KOMIUIEKCH UEHTPANbHOTO THNA CJAELyeT pasfesHTh
Npexue BCero Ha MABe GOJMbIIHE TPYNNBI: HHTPYIUBHYIO M BYJIKAHOIEHHO-
HHTPYy3HRHYI0. [lepBas BKAIOYAET HHTPY3HBHBIE TIYTOHHUECKHE MACCHBHI,
thopMHupOBaBILIMECS B IIYOMHHLIX YCJIOBHAX H He CONPOBOXKIABUIMECST ByJaKas
HH3MOM. KOMILIGKCH BTOPOHR rpynnbl ABAAIOTCA GoJee CAOMKHBIMH, MHOIO-
b anHaabHBIMA, COCTOAMHMH H3 MOPOJ BYJIKAHHYECKHX, CYOBYJIKAHHUECKHUX,
NIOPOJ, X epJoBoH (amnuu, runadHccanbibX 06pas3oBaHuN M [aek.

PaccMorpuM KpaTKO MacCHBBL HHTPY3HBHOI rpynnsl. KosablieBoe crpoe-
HHe HMEIOT LIeJOYHbe MaccHBE KOMLCKOrO NOMYOCTPOBA, HEKOTOpPble Mac-
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Puc, 34. PaaperBienre uast Monueropckoro me-
cropoxienus npd Bukaunusauuu (mo I1, B. Jlsau-
Ry, 1956).

! — OGpoH3uTHT; 2 — pYAHAs XKuia; 3 — MeNKHE TpPEUlHHBEI C
3neMeHTaMH 3ajeranus

CHEBl IIEJIOYHBIX rpanuTos maato [xoc B Llentpanwuoit Adpuke, uenbiid
PAN KOMILIEKCOB YJIbTPaOCHOBHBIX IIEJOUHBIX MOPOJ ¢ Kapbonaturamu (0e3
ByJKaHUYeCKHX 00pa3oBaHMil) B DA3JMYHLIX paHoHaX MHpa, MHOPHe Mac-
CUBBLI MepMcKuX rpaHuTonnoB B Llenrpanbnom Kazaxcraxe un np. Ha pue. 35
NOKA32HLI MHTPY3HBH ONHCHBAEGMOTO THIA DA3JHYHOTO COCTABA, HAXOHAA-
mHecs B PasziM4HOIl Teosormyeckoit obcranoBke: Ha WiRTax, maardopmax
H B (CKaafyathix ofgacrax. Muorodasnble ilenoydble MaccHBel KOIbOKOTO
MOJYOCTPOBA MMEIOT He TOJDKO KOJbIEBOe CTPOeHHEe, HO H HHTEHCHBHYIO
cTpaTH@UKALHIO BHYTPH TIOMYKOJBLUEBHIX Tel pAa3aHUHBIX (pa3 BHeApEHHS.
O JloBo3epckOM MaccHBe yiKe YMNOMHHAJOCh, XHOMHCKHIl MacCHB TaKmkKe
crpatudunuposan (puc. 35, a). OnHako anaTHT-HedeTHHOBLE DYIHHE Te-
Jla IpHypouYeHbl K GoJiee TO3JAHHM IIOJYKOJBUEBHIM pa3phIBHEIM Hapylie-
uuaM. IlosToMy spech BankHOe 3HadeHHe NPHOOPETAaeT H3yYeHHE HE TOJb-
KO cTpaTHQHKANMY WHTPY3HBA, HO M PaspBIBHBIX HADYIUCHHH H TPeIlHHHON
TEKTOHHKH MacCHRA.

Ha puc. 35, 6 mpencrasieHa cXeMa ONHONO H3 MHOTOUMCJIEHHBIX MACCH-
B0oB Anjana — Muarauuckoro, CJI0KEHHOr0 yVbTPAOCHOBHLIMU LIEJOUHLIMHA
TIOPOJAaMH C KOJBLEBLIMY, KOHHIECKAMH M palHaJbHLIMH DA3DHIBHBIMM Ha-
pymenuamu. QDaoronuToBas MHHMEDAJH3ANMA NPHYPOYEHAZ K 30HAM INEpH-
KIHHAJIbHBIX KOHHYECKHX TPCUlHH.

MuorouncieHHbIE  KA3aXCTAHCKHE  KOJBIEBHIE TPAaHHTHBIE MacCCHBHI
NMePMCKOND BO3pacTa € PeAKOMETAJbHOH  MHHepandH3alHed HaXOAATCcs B
BechbMa CJIOXHON reosornyeckofi o6eranoske. Ha puc. 35, 8 npencrasiena
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Puc. 35. MnTpy3uBHBIe MarMaTHUeCKHe KOMILIEKCH LEHTPATbHOTO THNA (KOJbIEBLe H pa-
IHaJbHEE).

G — XuGunckufi maccus (no <. M. Ounoxuny, 1967 r.); 6 — Maccus Huarnn, SIkytua (no A. M. Kopua-
THHY, 1969 r.); & — nepMcKHit KoJbueBoit KoMmmiekc YiabkeH-Kapakyye, Llentpansamii Kasaxcran (mo

B. Ilepekanuno#t, 1966 r.); e — uuTpy3HB Bop-¥pAx c cHCcTeMOfi paaManbHBIX gaex, Maiimeua-Koryit-

cxuil pailon CuGupckodl naatdopmbl (no A, T, JKa6uny n H, I1. Cypusofi, 1970 r.).
! — XxuGHHATH; 2 — DHCYOPPHTHI; 3 — HedeNHHOBble CHEHHTHI; 4 — (hOHAHMTH; 5 — YPTHTH; 6 — MANHHbH-
Thl; 7 — pajinanbHbleé pasphHIBHLIE HapyWIeHHA; § — MeTaMopdHUecKHe mnopoAbl (yHAaMeHTa; 9 — LyHH-
Thl; [0 — MIOHKHHATEI; [/ — NepHKAWHAJABHbIE KOHHUECKHE IerMaToHAHEIE Tejaa; J2 — NepHKIHHAJIbHEIE
KOHHYECKHE 30HBI OCTIONCHEHUA; 3 — NEHTPOKMHHANBLHBIC KOHHYECKHE pAasJioMbl W KPYNMHBIE TpPEUIHHEI,
CEKyIlHe H CMellaiollHe NepHK/JHHAlbHEle KOHHYECKHe Tesa; [4 — KOJblLeBble paspbiBHblE HAapYIIEHHA;
15 — KpHCcTananyeckHe mnopoAbl ¢iyHIaMeHTa H Me3030HCKHe NOpdHPOBHAHEIE CHEHHTH; [6 — anACKHTO-
Bhle rpaHAThl (mepMb); /7 — nafikp rpaHHET-NOP(HPOB H KBapueBHIX NopdHPOB (mMepMb); I8 — HEKKH
tdenssuT-nopdupos (cpeanuit w BepxHHH KapGoH); 19 — Tydwl, HrHEMGPHTHl JHNAPHTOBRIX nopdupoB
(cpenuuit ¥ Bepxunii kapGon); 20 — rpaHOCHEHHTHl M JPYTHe MOpOoAH (HHKHHA KapGow); 2/ — NalHTHI,
AHmapuThl (HuMKHHN KapGoH); 22 — necuanwkH (meBoH); 23 — ocagouHb® naaTdopMeHHBIT uexom;
24 — HeRTpanbHEle WTOKH Y/AbTPAOCHOBHHIX MLIEJOYHHLIX nopoa; 25 — fafikm JonepuToB; 26 — mafikn
YAbBTPAOCHOBHBIX LIENOYHBIX HOPOL
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cxeMa YabkeH-Kapakyycokoro MacchBa, HMeiouiero ¢opMy, CIerka BbITA-
HYTyl0 B (CeBepo-3amagHoM Hanpabaennd. OcHOBaHHEM ero SBAAIOTCH
CHOKHBlE BYJAKaHHYECKHe COOPYXKeHHs KapOoHa, uaCTHYHO yHACJAelOBaH-
Hble TIEPMCKHM KOJIBIEBHIM HHTDY3HBOM. BecbMa 00raToil HHTPYSHBHBIMH
MaccHBAMH IleHTpajJbHOrO Tuna (puc. 35, 2) asaserca Majivena-Koryiickas
TPOBHHUAA YITPAOCHOBHBIX UIEJOUHBIX TODPOJ B CeBepHOH YacTH Cubnp-
«cxoft maardopmel, Muorouucsennbie HeGOIbIIHE HHTPYSHBEL B paiioHe OT-
pomMporo I'yJAMHCKOro MacchBa CONPOBOMKIAAIOTCA — CePHAMH painabHEIX
JaeK YNbTPAaOCHOBHBIX H Ies
JouHpix mopod. JeraabHoe
uayuyeHne MOPHONOrHM  HX
A. T. )Xa6uupmim u H. Il. Cy-
punoit (1970) mnoxasamo, 4To
OHM TIDHYPOUYEHH K TpeuiuHaM
OTpLIBA.

C maccHBaMHM yJAbTpaoc-
HOBHBIX IIEJOYHBIX DO CBSA-
3aHo o6pasoBaHne Kapboua-
THTOB, KOTOpHIe TOApa3jens-
orca A. A. @pososum (1970)
HA [Ba THMOA: BYJIKAHHYECKHH
u ray6unnsii. K nepsomy or-
HOCATCSA TakHe, (QopMHpPOBa-
HHE KOTOpPBIX CONpPOBOXKI4er-
CS BYJNKAHHUECKOHN NesiTeqLHO-
= CTb)fO I(\/x;mome maccuprt Adpn-

2l K ACCHBBHI BTOpPOTO THIIA

|_(++*++]5 = v S dopmupyloTest B I‘F.)I'IyGPIHHHX
YCIOBUAX H BYJAKAHH3MOM HE

CONIPOBOXKAIOTCS (pSAJL MacCH-

Puc. 36. Cxema reoJOrHuecKoro CTpoeHHs KapOoHa- pop, PACTIOJIOKEHHEIX Ha JpeB-
THTOBOTO Mecropomntlaglégr)(no A. A. ®ponosy, HHX IATaX # YACTHIHO HAE

J = aBKepHTOBHe KapOoBaTHTH yeTBeprofi cTaluu; 2— nnaT(bopMaX). CXEMa OZHOI'O

KapOOHATHTH TpeThefl cTaguM; 3 — kanbUHTOREE KapGona- KapﬁOHaTHTOBOTO MeCTOpOX-
THTH MENKO3EPHHCTHIE BTOPOH cTajui; 4 — KaJbIUTOBbIQ
KapGOHATHTH KDYNHO3eDHHCTHE TepBoli craiuu; & - nede- JACHHA, CBA3AaHHOIO C FJIYGPIH‘

JAHHOBBIE H [MENOYHEIE CHEHHTHI; 0 — MHPOKCEHHTHI, INHpO-
KCeHoBhIS, neterHR-NAPOKCEHOBLIE nopoasl, HBONHTE HEIM MaCCHBOM’ anBE,ﬂ.eHa

7 — nuaba3sbl, raGOpo-nuataspl; 8 — caaunbl H TNeECHaHHKH; Ha pHuc. 36 MaccuB llHTpYB!/IB-
9~ paspuiBEble HapyIIeRAR; 10 — npomann pacnpocTpane-
HHS OCTAHUOB OPEKYHH MUKDPHTOBHX NOPQHDPHTOB HBIX IIOPOX H KapOOHATHTOB
pacroJiaraeTcsi Cpefu ocamou-
HBIX ITOPOJI BEPXHETO HPOTEpOo-
3051 B TeKTOHHYECKOM ya/e Ha MepecedeHHH KPYNHOro pasjoMa cesBepo-3a-
NagHoOro MNpOCTHpPaHHusl Oojee MeJKHMM HapyLUIEHHSIMH CeBepo-BOCTOYHOrO
HanpaBieHnd. MaccuB nMeeT (opMY BepTHKAJbHO  OPHEHTHPOBAHHOrO
cTonfa ¢ 3JIHNTHUECKAM TOPHM30HTAJIBLHBIM CceueHHeM Ivomageio [8 xmZ
JlnunHasa oCb 3JIMICA BHITSHYTA B CeBepo-3allaflioM HanpaBjennd. Buen-
peHue pasyiHYHLIX NOPOX MacCHBA KOHTPOJHPOBAJIOCh KOJAbUEBLIMH PaspbiB-
HEIMH HAPYIIGHUSMH M JMIIbL HA NO3JAHHX 3Tanax INMPOKOE Pas3BUTHE MOJY-
YHJAH JHHeHHHe Tpemuubl. Cpenuss yacTb MAcCCHBA CJOXKEHA pa3JuuHBIMH
THIAMH KapOOHATHTOB M OKPYXKEHa Mo NepH(epuH WHPOKOH NOAYKOJbLe-
BOH IOJIOCOA YJBTPAOCHOBHBIX IIeNOYHLIX mopoA. KourakTel maccuBa Ha-
KJOHEHE! B CTOPOHY BMEINAIONINX NOPOJA nox yraom 75—90°,
leooraMyu, H3y4aBUIMMH 3TOT MAacCHB, HaMeyeHa cCaefylomas cxema
NOCJIe0BATeILHOCTH (POPMHPOBAHHKI:
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Puc. 37. Cxemun B3auMmOcBsi3sH (paspessl) pasIHUHEIX CTPYKTypHO-MOpdoaoru-

YeCKHX THIIOB rpel3eHOBHIX MECTOPOKIEHHH ¢ mopdonorseli KpoBau TPaHHUT-

HEX MaccusoB (no . B. Pynnxeucry, B. K. Ienncenko u H. T. IMTarnosoii,
1971 r.).

a — TOPH30HTalbHas HAH OYEeHb NOJAOTas KpoBas; 6 — KynoapHas H KYNOAbHEAs ¢ MOJIO-

TEMH anodusaMu; 6 — KYNONbHAd H KYNOAbHAS C HAKIOHHLIMH H KPYTONAZAiOMHME
anoH3aMH,

1 — ocaflounble MOpoABl KPOBAH; 2 — KBapueBsiit nopdup; § — rpauut; 4 — anaHTOBHANBIA

TPAHHT; 5 — AMA30HATOBEIH rPaHAT; 6 — NOPMOHPOBHAHLIE FpaHHT; 7 — rpefi3eAHSEDPOBAHHbI

TPaHuT; 8 — pyJoHOCHBIH Tpeftden; 9 — pylusle muabl; [0 — BonbdpaMoBOpYIHOE KBapue-
BOE Teno

53



1. BHenpeHne NHPOKCEHHTOE M pasBHTHe Hedeanunsauun ¢ obpaso-
BAHHEM MOPOJ HHOJHT-MEJIbTeHTHTOBOIO COCTABA.

2. Buenpenne HedeJHHOBHIX CHEHHTOB M Da3BHTHE KaJHUINATHIAUHH
B 110poAax HeeJUH-NHPOKCEHOBOrO COCTABA H BMEM[AIOUIHX MOPOLAX (koi-
rJoMepaTax, necyaHukax) c o6pasoBaHHeM (eHHTOB.

3. BosnuknoBeHnne TpyOKH B3phHIBA B CeBepo-3amajHOA YacTH MaccHsa
W BHEJIPEHHE MUKPUTOBHIX NOPHHPHTOB-aAbHEUTOB,

4. O6pasoBaHMe MeTAacOMAaTHUECKHM IyTeM KapOOHaTHTOB B 4eThipe
CTaAH¥ MHHepaJn3aliHHu.

Kap6onaTuth ciaratoor
ITOKOOOpasHoe &SIIPO»
naomwanpio okoao 10 km?
IHPOKYI0 IKHABHYIO 30HY
BoKpyr Hero. KapGouaTu-
TOBBEIE TeJla «AAPa» HMElT
BEePTHKAJIbHOE HJIH KPyTOe
najieHue HAPYKY H Ipociie-
JKeHBl Ha riayouny GoJee
7560 M. Cpenm kapGoHaTH-
TOB BCTPEUAIOTCA OCTATKH
CHJIMKATHLIX TOPOJ, COXpa-
HAIOUEX CBOe IepBOHA-
yanbHOE NOJOMKEHHE.

3HayuTeNAbHAN 110~
majib B leHTpe KapboHaTH-
TOB CJ0OMKeHa Opexkuuel, B
KOTOPO! 06JIOMKH BMeIaio-
UIHX TIOPOJ, CIIEMEHTHPOBA-
Hel KapBoHaTuToM. Bokpyr
Puc. 38. Cxema mnepeceuenns o compsKenHa TAYOHH- grpx Gpexunii B KapGoma-

i et i THTaX 00pa3oBaach KOJh-

{ — 30HBl MOBBIICHHOX TPEU[HHOBATOCTH FOPHBIX MOPOX, HACH- 4
WeHHble MarMaTHYeCKHMH 1nopofaMu; 2 — HeGONbIIHE HHTPY- eBasi 30HA HWHTEeHCHBHOH

O liie: £ st pnrs sootine - UL, A peliiynnNa tooTl’ = ¢/ BT,

KHM Pa3BHTHEM KOJIBLERBIX,
KOHHYECKHX W PafuaJbHLIX TpellHH. 3aTeM CAeAyeT BHEWIHAS 30HA C pejl-
KHMU KOJbUEBBIMH M elite GoJsiee PeIKHMH KOHHUECKHMH H pagHaJbHBIMH
TPeLHHAMH.

I'panurounnele maccusbl. C TPaHUTAMH CBA3aHBl JKHJbHBE H IITOKBED-
KOBBIE TpEii3€HOBBIE M MHOTHE THIpOTepMalbHble MecTopommenus. OGpa-
30BAHMIO Tpefi3eHOB, Kak NpaBulo, NpelllecTBYeT BHeJPEHHe ATVIHTOB M
rpandT-nophupos, a 3aTeM B 3IHAO- H IK30KOHTAKTOBBIX HACTAX MaCCHBOB
(hopMHpPYIOTCSA PyAHBIE TeJa.

Ha crpyxTypy 3THX MeCcTOPOXIASHHA OOJBINOE BIHAHHE OKa3biBaeT
(popMa TPAHUTHBIX MACCHBOB, CTPOEHHe MX KOHTAKTOBHIX 30H, Ha puc. 37
NpUBENEHbl NPHMEPh MECTOPOMKAEHHH, NPHYPOUYEHHBIX K TPAHHTHHIM KyHo-
JaM, OCTOKHEHUBIM noJoraMH (puc. 37, 6) WA HAKIOHHBIMH ® KpPyTO-
nafaiomumu (puc. 37, 8) rpaHuTHMH anoduaamd. Mopdoaorus urmoksep-
KOBBIX TeJ BechMa pasHoobpasHa., B psge ciayyaes OHU CONPOBOKTAIOTCH
HMUIAMH, PacrnosaraluMucs Kak BHYTPH TPaHHTOB, TAK H B TOPOAAX
KPOBIHM Hafl KYTOJAMHQ.

Hng ofpa3oBaHusi NITOKBEPKOB BajKHOE 3HAUEHHE WMMEET TPEIIHHOBA-
TOCTb TPAHMTHBIX Kymosaos., YacTh TPeIlUH, HCMOAb30BAHHBIX IITOKBEPKOM,
OTHOCHTCH K KOHTPAKIHOHHBLIM, OOpPa30BAHHBLIM HAa MO3AHHX CTAIHAX KPH-
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cTaJ/IH3alH TpaHHTHOro MaccuBa. OfHaKo IVIaBHBIMH #ABJSIOTCH TEKTOMh-
yecKie TPeHiuHbl, HAJNOXKEHHBIE KaK Ha TPAHHUT, TAK ¥ HA BMEIlAUlHe HX
noposl. KOHTpaKIMOHHbIE TPEIIHHE 3aTyurepanpl. [To31OMy O/HOIl H3 T/I1aB-
HBIX 3ajlay M3YYeHHs TPEUIHH B HHTPYSHBHBIX MacCHBAX fABJAETCH BbIFCHE-
HME M cPaBHEHHe DACIHOJIOKEHHs MX B Pa3JUUHBIX YacTAX HHTPY3HBa u BO
BMentaomux mnoponax. Heo6GXOMHMO NPOM3BO/MTb MacCCOBble 3aMepbl Tpe-
WH, COCTABJAATH H AaHAJHM3HPOBATh TPEUIHHHBIe JHarpaMmbl. Ecan npx
3TOM BBISICHHTCH, YTO SJEMEeHTHl 3aJeraHus CHCTEM TPEIIHMH B WHTPYy3HBe H
BO BMeENIaOU{HX NOpOLaX coBHana-
0T, TO MOXKHO YBEpPEHHO TIOBODHTBb
0 HAJOXKEHHOH TeKTOHHYECKOH Tpe-
IIMHOBATOCTH, ODYCJOBJAEHHO# 00-
mweil peruoHaJbHOH Aedopmaluei,
3axBaTHBIIEH Kak HHTPY3HB, Tak H
BMeEILAIOIIHe TOPOAHL.

Penienne Bolipoca O reHesnce
TPEILIUH B TPAHHTAX HMeEeT CYUIeCT-
BeHHOE IIpaKTHUECKOe 3HauyeHHe.
KonTpaknuoHHble TpelllHHE 0OBIYHO
XapaKTepu3yloTca MaJloH BHIIEP-
J}AHHOCTbIO IO MaleHHIo H IO Ipo-
CTHPAHMIO; TAKOBHI 3Ke 6YAYT H NpH-
ypoueHube K HHM pyZHBIE Teja.
TexkToHHYeCKHe TpPeIIHMHE 3Haud-
TeIbHO GoJiee BBIIEpIKAHBI, UTO IO-
3BOJISIET JABaTh OJaronpHATHHIH

HPOFHOS IJIH BBIMMOMHAWMIIHX HX
—. PYAHBIX TeJI.
2 ——
Lt A e MexanHyYeckoe HCMOJb30BAHHE

CXEeMbl OﬁpaBOBaHﬁﬂ KOHTPAKIIHOH-
HBIX TpEIIHH B HHTPYS3HBHBIX Mac-

Pty B Bl L ¥

Puc. 39. Caoxuas mopcoyorus naek.

@ — AHKAaBaHCKoe MeIHO-MOJHOIEHOBO® MEeCTOPONK-
nenHe, Apmenus (3apHcoBKa ofHa)eHHs); 6 — Me-
cropoxienue Jlasenna, Bocrounoe 3abalikanne
(sapucoska  creHkn ropuofi  BmIpaGoTKH)  (mo
A. B. HOpywxuuuny, 1952 r.).
1 — kBapluensle JAHODPHTH; 2 — TpaHHT-NOPQHPEL;
3 — rpavocHeHHT-NIOPDRDE 4 —rpaHOAMOPHT-NIOD-
GHpH; § — rpaHnThl; 6 — gaMnpodHps; 7 — TEKTO-
HHYeCKHe TPellHHE!

cuBax mo I'. Knoocy npu usyuenun
CTPYKTYpPBl pYAHBIX MeCTOpOMKIe-
HUH MOMKET NMPUBECTH K Cepbe3HbIM
omnGraM. OnbIT H3ydeHHS MHOTHX
HITOKBEPKOBLIX TPEH3eHOBLIX MECTO-
POMKJIEHHH CBHAETEALCTBYET O TOM,
UTO NOAABJAIONLAS YACTh TPELIHH B

HHX SIBJSETCH HAaJI0XKEHHOH TeKTO-
HH‘-IECKOI':I, 4 KOHTPAKIHOHHBIE TPEINLHHBI IIOYTH HE BBIABJAAIOTCH HJAH Bbli-
BAAIOTCH ¢ GOJBIIHM TPY/IOM.

B KOHTAKTOBLIX 30HAX HHTPY3HBHBIX MAaCCHBOB C KapﬁoHaTHblMH nopo-
JlaMu pasMell[aloTcs MHOTOYHC/IEHHblE CKAPHOBBIE H THAPOTEPMAaJbHBIE Me-
CTOPOZKJEHHA C PASAUUHBIMM MOPPOTOrHUSCKAMH THIAMH PYAHBIX Tena. Jlo-
KaJH3alusd OpyAeHeHHs TaKHX MECTODOKIEHHH OlpeIeJasiencs He TOJAbKO
NPOAOJbHBIMH HJIH TOMEPeyHbIMH Pa3PBIBHBIMH HAPYIIEHUSMH, HO H (QOPMOH
KOHTAKTa HHTPY3HBA.

Komnaekcsl Maablx HHTPY3UBOB M aaek. Kak yike TOBOPHIOCH, ¢ ATHMA
KOMIJIeKCaMH CBA3aHBl MHOTMOUHC/JAEHHBIE THAPOTEpMAaJabHble MeCTODPOXKAeHH
LBETHBIX, peAKHX H OJaropomHLIX MeraquoB, [IpuypodeHBl OHM K Kpyil-
HLIM TAyOMHHLIM PasjioMaM C BecbMa IJANTENbHON W CIAOKHON HCTOPHEei
dopmupoBanus. Bueapenne Ma/bIX HHTPY3UBOB H JlaeK, KaK IpPaBHio, MHO-
I"O(bﬂS,H'Oe. B ys/Jax nepeccueHHid, CONPAXKEHHA HJAH PDA3BETBJEHHA PAa3JgOMOB

55



KOHIEHTpaUHA MarMaTH4YeCKHX oﬁp.a:aoaamni’l

ABAAETCA  MaKCHMaJbHOH

(puc. 38). K atuM Ke ysmaM npuypoueHO M OpyHeHeHHe (JKHJbI, TIPOXKMJI-

KOBbLIE 30HEI, LITOKBEPKH H Jpyrue (opmel
PYAHBIX Tes). Masble MHTPY3HBLI M JaHKH
H CJIe[loBaBlliee 3a HHMH OpyJAeHeHHe CBf-
3aHbl C OJHHMH OOHMMM MarmaTHYeCKHMH
odJaramM.

Ha nokannsanuio opynenenns cyuiecr-
BEHHOE BJHfIHHE OKa3blBaeT opma HHTPY-
3UBHBIX Test H Jaex. HeGoabmine HHTPY3HB-
gbleé MAacCHBLI B PYAHEIX TNOJAX 0OLIYHO
(IpejacTaB/JI€eHbl IITOKaMH € OBaJbHBIMH H
YrIOBATLIMM O4YepTaHHAMH (B Nuiade), IJH-

1 1 itz (705 [R50 Fts
B2 LY B B —

Puc, 40, IlpuMepsl COOTHOLIEHHS PYIHHIX Tea C M0-
PYAHBIMH IafKaMH.

& — nepecedehne AuaGa3oBoit nafikn pyano#t xunaofi, 3Men-
HOrOpCKoe MecTopoxnenue (sapHcoBka oOHamxeHHS) (no
A. A, Tapmamy, 1960 r.); 6 — npHypoYeHHOCTh NOJAHMETa-
JHYECKOH 3KHjbl K KOHTaKTY naiiki gHaGa3oBBIX napdHpH-
ToB (3apHcoBka o6Hamkenusi) (mo E. [1. COHIOWKHHY,
1955 r.); 8 — nopynnble cMellenuf pafiky MHKDPOJHOPHTA
(8 paspese) (mo M. C. Moauukory, A. A, JleGempery-3u-
HOBBEBY, 1969 1.).
] — okBapuUOBaHHLIE oCalouHble nopopabl; 2 — mafika guaba-
3a; 3 — 30HBl pacCJAaHNEBAHHA H XJOPHTU3alHH; 4 — Hafika
KBAPUEBOT0 MHKPOAMOPHTA; § — rpPaHHTHI; 6 — FPaAHHT-NOP-
¢upel; 7 — nnabGasoenle nmopdHpHTH; 8 — denb3uT-nOphHPLL;
9 — KCeHOAHT MecuaHHKOB; [0 — pyAHBIE Teja H KHALL
1l — TeKTOHHYECKHE TpPEUIHHB

t 2 Bukmapus

Puc. 41, Cxematndecknii mnomepey-
Hbii paspes yuactka [JlenyTarckoro

OJI0BOPYAHOTO MeCcTOPOXK IeHH,
flkyrua (nmo M. §. Hexpacosy,
1963 r.).

1 — otajpoulbie BMellaolHe NOpPOAkI;
2 — mafikd  KBapuesbiX mnopgHpos; & —
KBapll-CyNbgHAHLIE DYAb C XJIOPUTOM B
KaCCHTEPHTOM; 4 — kBapi-cyabduARO-
TYPMaJIHHOBBIE PDYAB € KACCHTeDHTOM;
5 — kpaprn-cynbGuAHBIE PYAH ¢ KacCH-
TepUTOM, CTAaHHHHOM H (pPaHKEeHTOM

TOOGPa3HBIMH HJH HHBIMH HeNpaBHJAbHBIMH TesJaMH. IlajeHue KOHTaKTOB
Kpytoe. OGBIYHO 3TH Tesa CJI0XKEHLl MeJKO3epHHCTHIMH H pexe Cpe/iHe3ep-

HHCTBIMH TOPQUPOBBIME TmOpomaMu. Kuenable mOpoabt

(rpaunt-nop¢upk,

KBaplieBble NMOp(HUPHI) Ha HEKOTOPBIX MECTOPOMKIEHHAX HMEIOT 3JIEMEeHThi
[oJI0CUaTOro cTpoenus. Meakas TPEUIHHOBATOCTb B HHX SBJAETCH IPeHMY-
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IECTBEHHO TEKTOHHYECKOH, Ha/MoxKeHHOH. KOHTpakuHOHHbBIE TpEUIHHB 3a-
TYIIeBAHBl H BHIABIAIOTCA C TPYAOM.

QopmupoBaHHe MaJblX HMHTPY3HBOB HA pAJe MOJHOIEHOBBIX, MeIHO-
MOJIMO 1€ HOBEIX, PeAKOMETaJbHbIX, 30J0TOPYAHBIX H JPYTHX MeCTOPOXKIeHHH
COTPOBOKIaN0Ch O0Opa30BAHHEM 3PYNTHBHBLIX GpekuHii W TPYOOK B3PLIBOB,
HMeomux Gonblioe 3HaAUCHUE B MOKAAH3aUuy opylenenus, Bojee neranpHo
TpyOKH B3pLIBOB OYAyT pacCMOTPEHHI faJee.

EEl e 75
Ol =5 = B

Puc. 42. BaauMooTHOLIEHHE DYAHBIX XKHJ BHYTPHMHHEPANMH3AUHOHHLIME H [OCAEPyAHBIMH
naiikaMi JHOPHTOBHIX MOPMHPHTOB HA MeCTOPOXAeHHAX [TpHMOpBA.

& — sapucoeka obuaxennsi (mo M. H. Kwurawo, 1957 r.); 0 — sapucopka 3a60s TrOpHOff BEIDaGOTKH
(no B. I, ITonoxosy, 1952 r.); 6 — 3apHcOBKa B nojgseMHofi TOpHO# BHpaGoTKe (mo M. IT. Martepukosy,
8 T.).
I — mecuTaHukM; 2 — KaCCHTEPHT-CY/NbdHAHBIE MKHAB, J— KBaplUepke Xuabl;, 4 — fafiku nopdupHTOB;
5 — mocnenafikosble KBApPI-CEPHUUT-NHPHTOBHE NPOXKHIKH; 6 — CEPHLUHTOBLlE NpPOMKHAKH; 7 — TpelHHBI
C TEeKTOHHYECKOH raBHOMH .

Poap naex B JoKaaHM3allHH OpyAeHEHHs] ONHCAHA MHOPHMH HCCJAT0BAa-
TeJIAMH JOCTATOYHO JETaJJbHO. Cbopma HX 'HJTIHTOOSPEISHEIH, C BBIAEDIKaHHBI-
MH MOIMHOCTBIO H 3JeMeHTAMH 3ajeraHusi, HO HepelLKOo BechbMa CJ0XKHasd,
BETBSILASCS, ¢ BeCbMa HENOCTOAHHBIMH MOLIHOCTBIO H 3JEeMEHTaMH 3aJjera-
HusA. Ha MHOTHX DYAHBIX MECTOPOXKIEHHSIX BCTPEUEHBl NAaHKH CJI0XKHOMH
(l)OprI C Pe3KHMH CTYIeHYaTbIMH KOHTAKTAMH H TYIIbBIM BLIKIHHHBaAHHEM
(puc. 39). OGpasoBanne TakHX CJAOXKHBIX GopM OGBSICHAETCS TeM, 4To Jaki-
KH BBINOJIHAIOT TNIABHBIM 00pasoM KpYIHBIe TPellHHEl OTPLIBA, a BHEJpeHHE
MarMaTHYeCKHX PAacCIJIaBOB IPOHCXOJHJI0 B 0GCTAHOBKe pacTsKeHHs, obyc-
JIOBJIEHHOH MHTPYSHBHOH CHJIOH MarMaTHueCKHX pacmiasoB. K MomeHTy
BHEJIpeHHs JaeK BO BMeLLAlolled TOJIe yKe CYIIeCTBOBAJIO HECKOJbKO CH-
CTEM TEKTOHHYECKHX TPEIlHH.

Brenpenue naex oOBUHO MpeRIIecTByeT PyROOOpPa30BaHHIO, T. €. Haliku
ABASAIOTC NOPYAHBIMH (puc. 40). Pyanble KHIB uacTo MpHypPOYEHHl K KOH-
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TakTaM JaeK W IpociexuBaloTcs BLoaAb HHX (pHc. 41). Onnako Hepenxo
MKAJBI TPHYPOUYEHB! K TPEIHHAM HHOTO HANPABJIEHHA M IlepecekalorT NanKH,
OPH TOM HOCAEAHHE MOTYT OKAa3blBaTh CYIIECTBEHHOE BJAHAHHE HA JIOKAIH-
sauuio opyaeHeHus. [lomobubie mpuMepsl onHcansl A. B. [ pyKUHHHBIM
IJ1s1 MOJIMOIeHOBBIX MecTopoxKAeHuil Bocrounoro 3abafikabs.

Ha HeKoTOpblX MeCTOPOKIEHHAK BCTPedeHbl BHYTPHMHUHEpAJIH3alHOH-
Hble H TocaepynHbie naiku. [lepBhie mepeceKkaoT pyAHbIE MKHJbI, CJHOMKEH-
Hble MUHEpPaJaMH pPaHHUX CTAaLHi MHHEPaJH3alUuH, HO B CBOIO OUYepe[b Me-
pecekaioTcss MHUHEpasbHBIMH arperaTaMH Oojiee NO3IHUX cTanuil. Passurue
TAKHUX JaeK JOCTOBEPHO YCTAHOBJIEHO Ha MOJHOAEHOBBIX MECTODOXKIEHHAX.
IMocepyanbie nailku IepeceKaioT MHHepaJ/bHhle acCOLMAIMH CaMBIX IO3-
HUX CTajuil THIPOTEPMAaJbHOro srana (puc. 42).

PYNOHOCHBIE BYJKAHHYECKHE COOPY)XEHHSA, HX THINIbI U CTPOEHHE

C mromagsaMy pacnpocTpaHeBHs BY/JIKAHOreHHBIX (POpMAallHil CBA3aHBI
MHOTOUUCJICHHBIE MECTOPOKIeHHs UBETHBIX, PeNKHX H OJaropoOIHLIX MeTaJ-
JIOB, a TaKmke ypana, xeseza u Ap. Bo MHOrHX pynneix pafionax naGJaiona-
€Tcd He TOJNBKO TecHas TPOCTPAHCTBEHHAA, HO M OJH3Kas BpeMeHHaf CBA3bL
PYAHBIX MECTOPOXKJIEHHH ¢ ByJkaHOTeHHBIMH (opManusamn. Tax, ma Ame-
PHKANCKOM KOHTHHEHTe B mpenenax THXOOKeaHCKONo MeTaJJoTreHHuecKOTo
nosica Kak BYJKAHOTeHHbIE O00pA30BAHUA, TAK M MHOTHE TIPHYPOUYSHHBIE
K HHM MECTOPOXKJIEHHS HMeloT TpeTHuHH Bo3zpact. OpyaeHeHHe 0OBIYHO
ABJISETCH HanGosee IIO3AHHM M HAKAAABIBAETCS HA TMPOAYKTH MATMATH3MA.
YcTaHOBAEHO, YTO BYJKAHHUYECKHE COODYIKEHHH B CTPYKTYPHOM OTHOLICHHH
6aronpuATHL IS JoKanusanuu pya. bosee Ttoro, opyrenenue, cyOByaKa-
HUYECKHe Tena, runaduccaltbHbie HHTDY3HBH H NAiKH SBISIOTCS IPOH3BOI-
HbBIMH eIHHOT0 MarmMatThHuyeckoro ouara. M3BecTHbl TakiKe mnpuMepbl, Koria
OpyJeHEHHEe 10 BpeMeHH 3HAYHTEJLHO OTOPBAHO OT BMemaiomux ero sddy-
3HBHO-CyOBYJAKaHHUECKHX 00pa30Banmil, XOTS ADEBHHE BYJIKaHHYECKHE CO-
Opy:KeHHs M OTHesabHble XKepsaa OJaroNpHATHLL A5 JOKaJH3aUHH OpyleHe-
HHSA 110 TEOJOTO-CTPYKTYPHBIM 0COBEHHOCTAM.

dannn MarmMaTHdecKHx mopof. MeranbHO  H3YUHTH  TeOJOTHYECKOe
cTpoeHNe BYJKAHHUECKHX I0Jefl U YCJOBHS Pa3MelleHHA B HHX DYIHBIX TeJ
H MeCTOPOMKIEHUIT MOMKHO JMIIL HA OCHOBe (hallMaJqpHONO aHaNH3a BYJKa-
HOTeHHHIX oOpasoBauuil. Ha puc. 43 mpHuBelen HIeaJH3UPOBAHHBI paspes
BYJKaHNYECKOro KYIOJa, CJAOXKEHHOTO TOPOAaMH JMIApHTOBOH (OpManuy,
IIHPOKO PAa3BHTOI BO MHOTMX pyAHbIX paiionax Kasaxcrana, Cpenneit Asuw,
Cesepo-Bocroka CCCP wm np. (IBopuosa, 1965; Konres-IBopHukos, SIKOB-
aesa, Ilerpoa, 1967).

B npouecce Bynkanuyeckofl AesTeJbHOCTH (OPMHpPOBAHHE TOPHBIX TIO-
POJ TPOUCXONHT B PA3JHYHBIX YCAOBHAX. BOAM3H ByJKaHa Ha TOBEPXHOCTH
3eMJIH HaKaMIHBAKTCA MPOAYKTEL H3BeP;KEHHH: (Pa3MHIHBE OGJOMOUYHEIR
MOPOAbLl H JABOBLIE TOTOKH. BynxKanWuecKHe amnmapaThl BHITIOJHSIOTCS TaK-
)Ke JaBaMu K 00M10MOYHBIMHM nopoaami. Ha HeGosapmux ray6unax or Io-
BEPXHOCTH BOJH3H BYJKAHHYECKUX anmapaToB Bcerfa TPOHCXOAHT BHeI-
peHue ¥ 3acTHIBAHME Pa3HOO0pasHBIX 1O (pOpMe MarMaTHYeCcKHx resa. B co-
OTBETCTBUH € YCJOBMSMH 00Gpa30BaHMsl ClHeLyeT BLIAEJHTL IIPeikje BCEro
TpH Qanuu ByJKaHOrEHHBIX TIOPOA: coOCTBENHO 3G(y3HBHYI0O — MOKPOB-
HYI0, JKepaoByio # cyOByakauuyecKyio (oM. puc. 43). Oanako mocie 3asep-
HIeHHWs BYJKAHHYECKON MefATeJ-HOCTH B BYJIKAHHUECKHX OYarax OCTalOTCA
marmaruueckse pacnsiasbl, OcTbiBaHHMe MX NPHBOLHT K 0OOpa3OBaHHi0 HH-
TPY3HBHBIX MacCHBOB, (POPMHPOBAHHE KOTOPBIX TMPOHUCXOAMT Ha Oojee 3Ha-
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YHTENbHBIX TJIYOHHAX, UYeM I0POA CYOBYJIKaHHYECKHX. DTH MACCHBBI SABJS-
1oTcd runabduccaabHOl alHeld NOPoJ, CBA3AHHMBIX ¢ AeATe/JbHOCTbIO BYTKAHOB,
U, nakomen, caeayeT OTMETHTL, YTO CaMBIMH IIO3JHHMH Cpeid Marma-
THYECKHX MOPOJL Ha yYyacTKaX BYJIKAHHUSCKHX COOPYMKEHMH ABJSIIOTCA MaiKu
OCHOBHOI'O M CpPeIHero cocraBa. 1o JaikoBasi (pamus.

QddysusHaa ¢auud, WIH ByJAKaHHUECKHe nokposul, [lpemcras-
JIeHA J1aBaMH, JABOBBIMH OpekuusM#, TydodpekuusMu, pasHooOpasHLIMHU
TyhaMH, B TOM YHCJae UrHHMOpHTaMu H ap. OGbYHO OHH 3aJeraioT B 00IleM
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Puc, 43. Cxema, WTIOCTPHPYIONAS COOTHOMIEHHE PA3MHUHLIX (halUmMii MarMaTi-
YECKHX INOPOJ JMNAPUTOBOH (OpMAuuu B BYJAKAHHISCKOM Kyrone,

I — noponwl CcKnagdatoro (yHaamenta; 2—8 — ByJKaHMUECKHE TOpOAE MOKPOBHOH a-
uun: 2 — tydsl, TydoOGpekudH aHAE3HTOBLIX NOPGHPHTOB; § — JNaBBl AHAE3HTOBLIX MOpGH-
putoB; 4 — Tydbl THNAPHTOBOTO cocTaBa; 5 — TydoOpekuHH KHCJOTO cocTama; 6 — (enb-
AUTHl, JHIAPHTHI, JAHIAPATOBBlE NOP(HPE C TOPH3OHTAaMH 1IAPOBEIX JaB; 7 — jJaBoGpex-
YHI JMHNapHTOBLIX nopdupoB; 8 — HHrHHMGPHTH; 9—[2 — MOpoAB 3KepaoBoH datHu:
9 — henb3HTE M JHNAPHTH paHHefl dasel; {0 — SKCTPY3HB (HEKK) ¢enbsHTOB M JHMAPH-
TOB noamueil asm; /I — naBoBele Gpekunw; /2 — Gpek4HH BapblBoB; [I3—I4 — nopoakt
cyGByakaunueckofi Gaumuu: /3 — rpaHur-nophHpsl ¢ sjEMEHTaMH (HJAOHAANBHOCTH MO
KOHTaKTaM; /4 — aproMarMaTHuecKHe GOpEeKYHH B KYNONBLHBIX Y4YacTKax H 10 KOHTaKTaM
rpannT-nopdupos; I5 — nafikoBas danus (OCHOBHOrO H CPEefHErc cocraBa); [6 — pasphIB-
HBblE HapylleHHA NOBYNKaHWYeCKHEe, /7 — paspbiBHble HapyUleHHA H TpelUlHHH BYJKaHHYE-
CKOTo sTana

COPNIACHO C OCalOUHHIMH TopofaMu. Dbdysusn dopMupyorea nOAN3H Kep-
JAa (MOIIHbIE JIABOBbIE NOTOKH, KPYNHOOG/JOMOUHBIE TY(]EI, TbiGoBEIE OpeK-
YHH H Jp.), B HCKOTOPOM YIAJeHHH OT XKepJ (MeIKo- U cpelHe00JI0MOuHbIe
TydB!, JaBLI cpefHero H OCHOBHOTO COCTABA, HIHHMOpPHTH M Ap.) H BAAJIH
OT BYJKaHHYECKHX annapatoB (MelKo- M TOHKOOOJOMOYHbBIe Ty(bl H BYJIKA-
HOTeHHO-Ocafoulble 00pasoBadus). ByJkanuueckHe IIOKPOBBL 00pasylorcs
K4aK B HA3eMHLIX, TAK H B OABOIHLIX YCIOBHSIX.

B. C. Konres-Isopuukos, E. B. fIkoBaesa, M. A. ITerpoBa (1967) cpe-
au nopol 3ddysusHoil panHu BbAEIAIOT TPH cyOdauun: 1aBoBse TOTOKH
(cy6anns TexkyuHx JaB), THPOK/IACTHUECKHE MOPOABI (3KCIIO3uBHASA CYO-
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hauus), IKCTpy3UBULIE KYIIOAa ¥ OOGNUCKH H CBA3aHHble ¢ HUMH 0GJOMOY-
HBIE TIOPOABL (3KCTpy3uBHAs cyOpanus). DKCTPY3IHBHEIE KYNONa H 00ENHCKA
o6pasyloTcs B pesy/bTaTe BLIJABAWBAHHMA HA NOBEPXHOCTh BAIKOH MarMbl
aHe3UTOBOTO, aHLe3HTO-1allHTOBONO, MAalUTOBOr0 ¥ JHIAPHTOBOTO COCTaBa
H SIBJSIOTCA ITPOMEKYTOUHBIMH MeXKAY TOPOJaMu JABOBOI MOKPOBHOH H
epaosoit ¢anuii. Ha nmosepxHOCTH OHH HEpeXOnsiT B HeOOJbLUINE JIABOBBIE
[IOTOKH, a Ha rayOuHe B KepJe ByJAKaHa HMeloT KopeHb. Mul monaraeMm, uto
SKCTPY3UBHBIE KyloJla, TaK Ke KaK H Hekku, Gosee IedecoodbpasHo pac-
CMaTpHBAThL CpelH MOPoA KepjoBofl ¢auun, a He OTHOCHTb K BYJKaHHYE-
CKHM IIOKpOBaM.

HKepnosasg ¢aunda. [Ipekle Bcero HeoOXOAWMO OTMETHTb, YTO:
BYJIKaHHUECKHE JKepJa WJIH annapaTthl IPefCcTaBasaH coO0i BepTUKAJIbHBIE
MJIH TOUTH BEPTHKAJIbHBIE KaHAJDI, COSMHHABIINE IMIyOHHHBIN Ouar ByJaKaHa
C TOBepXHOCThIO 3eMuH. Ha moBepXHOCTH KEpJi0 OKAHUHBAGTCH KPaTepoM.
[Toponbl, BHINOJHSIONIHE KePJ0, TMPOPHIBAIOT BMELIAIOUIYIO TOMIY H HMEIOT
C Hel cexkyllne XOHTAaKTHl., B OoJbIIMHCTBE CAYYaeB H3BEPIKEHHS IPOHCXO-
IMIH MHOTOKPATHO M JKepJja HecyT CJIefbl MHOTOAKTHBIX H3BepKeHil.

JKepsa oOLIUHO (Cr0KeHE! JgaBaMu chepoHAaNbHBIMH H HAIOMIATLHbL-
MU, Ty(oJaBAMH M JIABOBEIMH OpeXuyusMH, a TaKKe IHPOKJIACTHUECKHM Ma-
TepuanoM (GpexuwH B3PLIBOB, PeAKO HNHUMGPHTH). JIAaBLl H J1aBOGPEKUHH,
BBEITTOJHAIOLNIHE JKepJo, HAa3kBaloTC HeKKaMH.

Henocpenersenno B6AH3W KepJ BO BMEULAOUIUX [OPOJAX B CBA3H
¢ TPOpPHIBAMH Tra30B uyacro ofpasylorcs TpyOooOpasnbie, naikooGpasnbie
H Dosiee CaOXHBIE MO (GopMe Tesaa, CIOXKeHHble 3PYNTHBHBIMH OPeKUHAMH
(6pexunaMyu B3puBOB). OO0JJOMKH BMEIIAOUIMX MOPON pasHuHOH (POPMLE
H BEJHYHHLI B HHX CIIEMEHTHPOBAHLI TEM Ke MaTepHaioM, Ho 6oJjee HHTEH-
CHBHO pas3ApolbJeHHBIM; MAarMaTHYeckoro LeMeHTa MOIKET W He GHTb.

Tam, Tae mopombl KepaoBOH (amHH 3aJeraloT Cpedu BYJKAHHYECKHX
NIOKPOBOB CXOAHOTO TETpOrpa(p)HuecKoro CocraBad, BLILENCHHEe MX IIpH Kap-
THPOBAHUH 3aTPYIHUTENbHO, XOTHA, KaK yKe OTMEeuaaoch, ¢ BMellaloUinMu
TOpOAAMH OHH HMEIOT PBYIIHe KOHTAXThl. ®opMa Kepa B TwiaHe OBaJbHAf
HJH BHITSHYTas, a BHIIOJAHeHHEe pasHopoaHoe, yKepna mpuypoueHEl K mepe-
CeUGHHAM JHHEHHBIX Pas3JoMOB, HO HHOTAA BOKPYr HHX pasMewialoTca pa-
Juanbuble, KOJblLEBble HJIM IOJYKOJbIeBble RaHku. is JaBOBLIX HEKKOB
JKepJT KHCJIOTO cOCTaBa XapakTepHa BecbMa CJOXKHAA M CBOEOOpPA3HAA KDY-
Tonafammas ¢QJouiasbHocTh, B 00lIeM NoBTopsiouias (B miaaHe) ¢opmy
xkepaa. Ha aspodorocHnMrax xepja Hepeldko maemudpupyiorces Ges 3za-
TPYJHEHHH.

Cy6Bynkauunueckasn ¢auus [Topons sroii haunu o6pasyorcs
NpH IBUKEHWH JdaBbl K NOBEPXHOCTH M 3aCTHBAHHH ee Ha HeOOJbINOH
raybune (OT HecKOJbKHX coT MeTpoB fo 1—2 km). CyOByakannueckue
MacCHBBl HMeIOT GOopMYy INTOKOB, CHJJIOB, JAKKOJHTOB, faex H mp. B pafio-
HaX pacnpocTpaHeHHsl JUNAPUTOBOH (OPMALHM OHH NpPeACTABJEHH JHNApH-
TOBEIMH H JIMIIAPHTO-TANNTOBEIMH NOPOHPAMHU, NAUWTOBEIMH U AHIE3HTOBLI-
Mu nopdupuramu u np. CyOByAKaHHUECKHE MACCHBEI TIPOPHIBAIOT BMEIIAI0-
IHe HX BYJAKaHHYECKHe NMOKPOBHI M TOPOJAH (dyHIaMeHTa, HO MOTYT Haxo-
AMTBCS M BHYTPH KepnoBHH. Onsaxko npH (GOPMHPOBaHHMH, B OTJHUHE OT
IKCTPY3HBOB U HEKKOB, OHH He COEIHHSANMCL ¢ TOBepXHocTblo. OGBIHO
BHEJpeHHe CYOBY/JIKAHHYECKHX TeJ IPOHCXONMT TOCJE TOTO KaK Kepao
ObLIO 3aKyMOPeHo, M MO3TOMY OHH Pa3MellaloTcs BOKPYr JKepsaa Ha Gosee
3HAUUTeJbHOH Tyomany. Texctypa TOPOJ MacCHBHAH, HEPEAKO B KOHTAKTO-
BBIX HacTaAX nosBaderca duiouaanbrocTh, MHorsia B KOHTAKTOBBIX 30HAX
MaccusoB HalmlonaloTcsi cBoeoOpasHble MarMaTHuecKue OpekuuH, B KOTO-

60




pbIX OGMIOMKH JIMIAPHUTOBLIX NODMHUPOB H OTAEJAbHBIX MHHEPAJIOB CleMeH-
THPOBAHBI JunapurosuM nopdupoM. Takue OpexuuH cjaelyer Ha3bLBATH
ABTOMATMATHYECKHUM U, OTPaXKAIOWUMH CIOKHBEIE CTagudHblil 1po-
necc opMHpoBaHusl cyOByaKaHHueckHX MaccusoB. Ias paiionos Kasax-
crana E. B. fkosaesoit (1963; Kontes-IBophukos, fkosaesa, Ilerposa,
1967) omnmcaHbl TaKke aBTOMarMaTHueckHe OPEKUHH KaK TOPOIBI KepPJroBOll
danuu,

Maxpockonuyeckn cyoOByJaxkaHuuecKHe JHIAPHTOBLIE NOP(UPHl IIOYTH
HE OTIMYaOTCs OT JUNApPHTOBBIX mopdupos xepaosoii Gauun. B ceasu
¢ 3THM BO3HHKAIOT GOJbUIHE TPYIHOCTH TPH PACUJIEHEHHH IOPOJA KepPJIOBOH
U cyOBynKaHHYecKOH ¢auui, oco6eHHO NPH 3HAUHTEJLHOM 3PO3HOHHOM Cpe-
se, KOrja ByJKaHHUeCKHE NOPOALI, 3poiupoBannl. HaubGomee mazekubivMi
OTJIHUHTEJbHBIMH NPH3HAKAMH KeDJOBBIX HEKKOB B ITOM cC/aydae SBJAAIOTCHT
HX BecbMa XapaxrepHas (QJIOHIaIbHOCTL H HaJHUHE B KOHTAKTOBBIX YaCTAX
ceponnaabubix pasHocreil nopoA. CyGByJKaHuUuecKHe Teaa vyallle BCEro
HMEIOT MAaCCHBHYIO TEKCTYPy, a Taxxe «c(pepoanroByio u nopduposyo
CIPYKTYDY.

l'mmadbuccaabnaa Qanus aunapurosoil $popmanun. Ilpemcras-
Jaena rpasuraMy, (GopMEpPOBABIIMMHCA HA MeCTe BYJKaHHYECKOro ouara
WIH HECKOJbKO INIPHIOIHUMABIIMMHCA Ha GOJee BbICOKHE VDOBHH MW BHeE/-
PABIIMMHCS B HHMKHIOIO YacTb pa3pesa BYJKaHMYyecKOH rtoJiiu, OxHaxo BO
BCEX CayYasX KPHCTAJIH3AIHs HX POHCXOAMAA Ha IIyOHHax ne MeHee
2—2,5 KM OT TOBepXHOCTH. KOHTakTHl TPAaHHTOB ¢ Goaee PaHHHMH ByJKa-
HOTeHHLIMH 00pa30BaHMAMH MOCTAaTOYHO pe3kHe, cexymue. OnHaxo A4
pala paiioHOB ONUCAHLI IIPHMEPEH! MOCTENEHHOTO IIepexoia TPAHHTOB B BHI-
LmeJealiue JUTOKPUCTANIOKAACTHUECKHEe TY(PB # UrHuMOpuTE. [asg Bobi-
jesenssi runadnccanbHol Gauuu MarMaTHYECKHX N0POJ ONHHX TeoJoTHYe-
CKHX JaHHBIX (MPOCTPAHCTBeHHAs CBfA3b HHTPY3HBHLIX MACCHBOB C BYJKa-
HOTEHHLIMH 00pa3oBaHHsIMH) HemzocraTouno. [as obbenuHeHHs1 UHTPY3UBOB
H BYJKaHOTEHHBIX O0Gpa30BaHHH B OIHH H Te XK€ BYJIKaHO-IIYTOHHUECKHE
KOMIIEKCHl HeoOXOAUMO TIpOoBefeHHe NeTaJbHBIX NenporpapuueckHx u IeT-
POXHMHUECKHX MCCJIeJOBAHHMH, M3yuyeHHe aKLECCOPHLIX MUHEDAJOB H 3Je-
MEHTOB-TIpHMecel], onpepeleHHe abCOJIOTHOTO BO3pacTa NOPOA Pa3iHUHBEIX
danuii xoMIJeKca, T. e. HeoGXOAUMEI HaJeKHbBIe J0Ka3aTelbCTBa KOMarMa-
THYHOCTH THITAOHCCAJNBHBEIX I'DAHHTOB M BYJKAHOreHHBIX 00pa3oBanui,

Hafixosas ¢aunusqa IlpexcraBaeHa NOPOAAMH CPeIHEro H OCHOB-
HOTO COCTaBa; MO BpeMeHH (POPMHPOBAHHSA MarmMaTHYeCKHX 00pa3oBaHUH
fABAETCA 3apepiiaiomied. s [OokaszaTeqbCTBA KOMarMaTHYHOCTH IMMOPOX
970l (halMK © ByJKaHOTeHHLIMH 00pa3oBaHHAMH HeOOXOLHMO TaK¥Ke INpO-
BeJieHHe CNeNHaJbHRIX HCCIEeL0BaHMUI.

CrpykrypHble THRBI ByJKaHRYecKHX  coopyxenmui. [eosormyeckoe
CTPOEHHE BYJKaHHYECKHX COOPYKeHHH B 3HAUHTENbHOH Mepe OIpelenser-
¢ THNAMH CJaralomuXx HX KOMIIEKCOB — MarmMaTHuecknx  mopox. [Ilo
B. H. Koraspy (1968), B HHTPY3HBHO-BYJKAaHHUECKHX KOMILIEKCAX IHNa-
fHccanbuble HHTPY3HBBI M BYJKAaHHUECKHE IOKPOBLI HEMOCPEICTBEHHO IIe-
pexomAT APyr B JApyra BOJIH3HM OT cylLlecTBOBaBliel npu HX (HOpMHPOBAHHH
nosepxHocTH. CyOBynKaHnyeckKHe KOMIVIEKCH TNpefAcTaB/eHH BY/JIKaHHUe-
CKUMH TIOKPOBaMH, KepJoBoi (anuedl U HeOOJLIIHMH CyOBYJKaHHUECKHMH
tenaMy. IlpocTpaHCTBeHHO TO BePTHKAIH OHHM pa3obluieHbl OT BYJKaHHUe-
OKHX 0YaroB, NPeBPATHBIIUXCA B TIyOHHHBIE HHTPY3HBBEl, H COEILHHSIOTCS
C HEMY TOJIbKO KaHanaMu (puc. 44). BynxanoreHuo-uHTpy3UBHEIE KOMILTEK-
CHl CJI0XKeHBI IOKPOBaMH, MopojaMu KepJjoroi danuh, cyOsByJKaHHye-
CKHMH TeJaMy H BHeJPHUBLUHMHCH B MX TOJILYy runabuccaJbHBIMH HHTPY3H-

61



BaMH M JaHKaMHu CpPeJHHX M OCHOBHBIX NOPOA. ByaxaHOreHHO-HHTPY3HBHLIE
KOMILIEKCE 'BO MHOTHX PalOHAX SABJAIOTCS KOMIJIEKCAMH UEeHTPaJLHODO TH-
na. OnHaxo NpH H3YYeHHH TAaKHX KOMILIEKCOB Beeraa TpeGyercst Mposefe-
HHEe JeTaJdbHBIX Te0JOrHYecKHX, MeTPOrpapHuecKux, NETPOXHUMHUECKHX H
TEOXHMHULCKHX HCCAeJ0BaNui, a TakyKe onpeleneHHe abCOAIOTHOTO Bo3pa-
¢ra nmopond, uTo6bl A0Ka3aTh KOMATMAaTHYHOCTh THIIAOHOCANBHBIX MaCCHBOB
C BYJKAHOTeHHO-CYOByNKaHHIECKHMH O0Pa30BaHHAMHU.

Eme cnoxknee pemaiorcs BONPOCH CBSI3H CAMBIX MO3AHHX JAeK OCHOB-
HBIX NOPOX ¢ ByaxaHwdecKuMH 00pa3oBaHuAMH, OTH JallKH NPOHCXOMAT,
BEPOATHO, H3 Gogaee ray0OKHX YacTell MarMaTHYECKOro oyara sMau GoJjee
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Puc. 44, TnaBHuie THAL PYAOHOCHBIX BYJKAHOTEHHBIX KOMIICKCOB TNOCTOPOT@HHBIX M AKTH-
BianpoBanuux 3ou (mo B. H. Koraspy, 1968 r.):

a — HHTPY3HBHO-BYNKAHOTCHHBIH; 6 — cyOBYJAKaHHYeCKUl; & — BYJKaHOIeHHO-HHTPYIHBHBI{ (Bynkauno-~
NAYTOHHYECKH).
I — uHTpyauB, sBASHOUMIICH BYJKAHHYRCKMM odarom; 2 — sddyauep, no coctasy GaH3KHe K WHTPY

3UBABIM TopoZaM; J — xaBoGpexddd, HCrHAMODHTH, Tydisl; 4 — 9KCTPY3HBBI; & — CyOBYIKaHKUICCKKE

HHTPY3HBH M CMAALI; 6 — JephoBas (anus; 7 — AajikH; 8 — oCallouHble NOPOABl BEPXHEro CIPYKTYp~

HOTo 3Tama; 9 — meTamopduueckde NOpoAbl HHIKHETD CTPYKTYPHOTO 3Tama; /0 — HHTPY3HBHLIE MacCH-
Bbl NO3AHHX (a3 BHeApEHHS

ray0OKHX B3aMMOCBA3aHHBLIX 0YaroB, OCTHLIBAIOMIMX nosinee, Pacrnpocrpa-
HeHHEe TaKHX NaeK ¥acro BHIXOLHT 3a Npefedsl HeHTPaJbHLIX gacreit BYJA-
KAHOTeHHO-HHTPY3UBHBIX KOMILIEKCOB,

Brineasiercss 1mecTb CTPYKTYPHBIX THIOB BYJKAHHYECKHX COOPYIKEHHH
(puc. 45): 1) Kpynuable oBaJbHbE HJIH H3OMETPHUHEIE (B IJIaHe) BYJIKaRu-
HEeCoKHe MoJs — BYJKAHHUECKHE KynoJaa, 2) ByJKaHHYecKWe MYJbAB W [IeM-
peccud, 3) Kanablepsl, 4) JauHelnbe ByJKaHHYeCKHe COOpyxKenud, H) noad
pPa3BuTHA CYOBYJIKaHMYECKUX WHTPY3HBOB M KOPHEBHIX uacTeli ByaKaHHue-
CKHX ammapartos, 6) moast Tpyl6OK B3PHIBOB, OBA3aHHBIX ¢ KOMILIEKCAMH Ma-
JbIX UHTPY3WBOB TPAHUTOHLOB.

Bynrkawuveckuwe KYynmoJga CIOXKEeHH TOPOAAMH ITOKPOBHOI (pa-
UHH, KOTOPbiE NPOPBAHBl BYJAKAHHYSCKHMH KepaaMH H Cy6ByNKaHHYECKHMH
tenamu. [IpH HeGOMBIIOM 3PO3HOHHOM Cpe3e B KyNOJbHBIX COOPYIKEHHAX
BYJIKAHUUECKHE TIOKPOBLI TanaloT oT leHrpa X nepudepuu. KouraxTel ByJ-
KAHHYECKHX HOPOA 10 mepudepun KyNoJoB ¢ MOXCTHI2I0WHME 0DpasoBa-
HUSIMH HUMKHUX HHTPY3HBHLIX SIPYCOB CTPAaTHrpadUYecku Hecor/jacHse, Me-
cTaMH OCJOXKHEHHLIe Pa3pHBHBIMH HapyweHUAMH. [Ipu 3naunTenbHOM 3po-
3MOHHOM cpe3e Ooablllee pa3BHTHE HA JHEBHOH INIOBEPXHOCTH IOJYYaloT
NOPOAbl HKepJaoBOi H CyOBY/JAKaHUAYeCKoH aiui.

B ByakaHHuecKHX MYyJbJaX H Aenpeccufax (6e3 kKaib-
Nephl OCenaHusi) BYJAKaHOreHHO-OCAN0YHBIE TIOPOILI 3aJ€raloT 0ueHb I0J0r0
H nagalT BHYTPb JAenpeccHH. B OCHOBaHHH JenpeccHil CKPHITH CyOBY/IKaHH-
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Pac. 45. TlpunnunuanbHele TeOJOrHUYECKHE CXeMBl PYAOHOCHLIX MaJeoBYJIKaHHYECKHX COOpy-
JKEeHHIL.

I—IV — THOBI ByJKAHHYECKHX COOPYHEHHIH,
| — cKnajvuaTEIe OCHOBAHHA HHIKHHX CTPYKTYPHBIX SpPycoB MAH STamxa (Bynakanorenno-ocajlouHnie,
ue'rauopd:’mecxae # HHTPY3HBHBIE NOPOABI) (Ha MAaHax He SalITPHXOBaHB!); 2 — rpaHHTE; J~— mo-
kpoBBl Sth()y3HEOB ¢ MOAYMHEHHEIMH TODH3OHTAMH OC3aJloYHLIX MNOpoOf; 4 — SKCTPY3HBHEIE H CcyGBynka-
HHYeCKHe Tena, & — naBoOGpeKkuWH 3IKepjaoBo#i ¢auumu; 6 — rumaGHCcanbuble  Majble  HHTPY3HBHI;
7 — ByZIKaHHUECKHe JKephaa; & — TPYOKH B3phIBoB; 9 — pasphiBHEIE HapymerRHA; (0 — maflkd H Kuasl
NpEeHMYILeCTBEHHO panHanbHBIX DPasphHIBHBIX HapylIeHWsaX; [/ — pyHnHble Tena H MHHEpPAAH30BaHHBIE
paspLiBHBIE HAPYLIEHHA

=
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yeckue Tena, TpyGkH B3peiBa. KpoMe KpYTONAZAOMuX BepTHKAMLHBLIX pas-
JIOMOB 37ech YaCTO BO3HUKAIT NOCJHOHHEIE NONOTHE DAa3pHIBHLIE Hapylle-
HHA, 0CO0EHHO 3HAYRTEJIbHbIE B OCHOBAHHH MYJIbbL.

[pu dopMupoBaHuH Kaabhep B CBA3M C MarMaTHYECKOH JeaTelb-
HOCTbIO MPOHCXOQHT TIPOCELAHHE BCEr0 BYJKAHUYECKOTO COOPYKEHHS WIH
NOPOJ LEHTPaNLHOro 6J0Ka. B 3THX COOPYKEHHUSIX IIOKPOBB BYJIKAHHUECKHX
[IOPOJ MMET NajgeHue OT nepudepun BYAKAHHYSCKHX IONeld Xk LEeHTpy.
HanbGoxee xpyTble YIVIB najneHHs HaOMIORAOTCH 110 NEPHPEPHH Kajablep,
rae oOLIYHO (POPMHPYIOTCH KOJbLEBEE H NOJYKOJbIeBLIE PasjoMbl, 10 KOTO-
PBIM IPOHCXORHJIO OUYyCKaHHe HeHTpauabHOro 6aoka. B HeHTPaJbHOM OIY-
meHHoM Os10Ke NOKpoBH 3(PPy3uBHLIX ¥ 3 (y3uBHO-0CATOYHLIX TTOPOX 3a-
JIETAIOT MOYTH IOPH30HTANBbHO. MHOrZa B HEHTPANBHON YaCTH ONYILEHHOTO
610ka HabalonaeTcss HeDOABIIOE KYIIOJbHOE NOTHATHE, K KOJLIEBEIM # pa-
IMANBHEIM HapyIIeHHAM H OCO0EHHO y3j1aM HX MepeceueHus MPHYPOUSHBI
BYyJKaHHUeCKHe Kepna u cyOBy/JIKaHHYECKHe Teva.

Taxum 06pa30oM, B ByJKaHHYEOKHX KYNOJaX M Kajablepax HaGJIOZaoT-
€A Pe3KO PasaHYHLIE 3JeMeHTH 3aneralus NMOKPOBOB BYJKAHHYECKHX HOPOL.
B Bynkanuueckux Kynosaax OOLIYHO Pa3BUTH JHHEHHE pa3pLIBHbIE HApPY-
MICHUA OAHOH WIH HECKOJBLKHX CHCTEM, pasbusaoliiie ByJAKaHUYIECKOe CO-
ODY>KEHHEe Ha OTHeNabHbIe HelpaBuabable 6a0ku. s kaabnep xapaxTepHbl
KOJIbIIeBbIe, KOHHUCCKHE M pafHa/IbHbE HAPYIIEHHS NPH [OAIHHEHHOM 3Ha-
YEHHH JHHEHHBIX TEKTOHHYECKMX 30H.

[eonornueckoe crpoeHue DVAOHOCHBIX MaJeOBYJIKaHHYSCKMX KaJgblep
BecbMa CaokHu0e H pasnooGpasuoe. B 3aBHCHMOCTH OT OCOGEHHOCTEIl FeoJo-
THUECKOT0 CTPOEHUST M Crmoco00B (OPMHPOBAHMSA CPElH 3THX COOPYIKEHH
clelyeT BLIACAWTL HE MeHee YeThpeX CTPYKTYPHBIX THMOB (pHc. 46).

JKCIIO3UBHEE Kaableps 0e3 KOJbLEBHX M palHajbHhiX HapylleHui
(Kpuma-Kpuk, Koanopano, CHIA) uMmeloT HelpaBHIbHEE OYEPTAHHS, ONpe-
lleJiieMble NepeceyeHMeM  pasJMYHEIX  CHCTeM DAasphiBHEIX  HapyLIeHHH,
B cBsizu ¢ BGpocaMu GONBIIHX 00BHEMOB BYJIKAHHUECKOrO MarepHaja Nmpo-
H30LIJIO TIpOcefanue BCEro G0Ka BYJIKARHYECKHX NOPOIL.

Kanbmepsl ¢ ONyUeHHLIM HEeHTPAAbHBIM NHIHHAPHUIECKHM GJI0KOM CJe-
AyeT MOAPAa3nejfiTh HA KaJabAepbl €0 1200 BbIpamKeHHHIMH KOJbUEBBIMU
WM TIONYKOJBIeBHIMH HapyZIeHHAMH, Kadblephl ¢ PENKHMH KOJbLEBHIMH
pasioMaMH ¥ MIHPOKO Pa3BHTHIMH pafHabHLIMH HAaPYUICHHAMH, KaJbAephl
€ XOJBLEBEIMYH, KOHMUECKHMH M DAlMaJbHBIMH¥ HaDYLIEHUSMH ¥, HakoHel,
KaJbJephl ¢ KONBUEBHIMH M PATHANbHBIMH HADYIIEHAIMH M LEHTPaIbHBIM
LITOKOM HHTDY3HBHBLIX NOPOA BHYTPH KaJbIepHl,

Kanpaepsl KOMOHHHPOBAUHOTO NPOHCXOKACHHA BO3HHK/IM B Pe3ynabTa-
Te IKCMA03UH GONbIIUX 00HEMOB BYJKAHHYECKOTQ MaTepHala H ONyCKaHHA
LHeHTPAaNBHOTO 6JI0KAa TIO TNOJYKOJBLEBHIM (pasJoMaM. JTOT THN Kajblep
XapaxTepaayerci pPasBHTHEM [OAYKOJbLIEBhX pasioMOB, a4 TakKKe JHHEH-
HBIX 30H Pa3PLIBHBIX HADYIIEHHH, COTPOBOXIAIOMINXCH OSCAMH JNAcK, CeKy-
KX ByJKaHHYeckoe coopyzenne, PopMa TakHX KaJablep CJAOKHAsA, B HHX
HOPHCYTCTBYIOT 3JEMEHTHl KaJbJeP NEepBOT0 H BTOPOIO IOATHIIOB.

CKpHITOBYJKaHUUIECKHE COODYMKEHHS NPefCTaBJaAloT cOGOH TeKTOHHYe-
CKHE JIEeNPEecCHH ¢ XOPOIIQ BhIPAXKEHHLIMM KOJbLIEBBIMH H PalHANbHBIMH Ha+
pyuleHHsMH, OGBIYHO TIPHYPOUEHHBlE K KPYIHBIM CBOJOBBIM NOXHATHAM.
B rayGuuabIX YacTAX NOA 3THMH KYNOJaMH, [O-BHAHMOMY, CYIIECTBOBAJH
MarMatHueckue ouarn, OnnHaxo ByJKaHWyeckas  JesATEAbHOCTb B CBI3H
¢ HUMH He MPOsSBASJAach, AUOO MPOABJAANACE He3HAYHTEJNbHO BAOJAb KaHa-
JIOB M B TpyOKax B3pLIBOB. B ¢B93M C IPOPEHIBAMY ra30B H3 MarMaTHYECKOTO
ouara WM ¢ M3MeHeHHeM (POPMBI MarMaTHYECKHX KaMep B CBONOBHIX MOX-
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Puc. 46, CtpyxTypHble TuNbl PYAOHOCHHIX NAMEOBYIKAHHIECKHX Kajabiep:

4 — SKCHO3HBHBIE XasibJephl Ges KOAbUEBHIX M paiuanbHblX HapyWenhuil; 6 — Kajbuepsl ¢ OMyNIEHHBIM
UEHTPAJLHLIM UHIHHADHYECKHM ONOKOM (C KOJBLEBHIMHM, KOHMYECKHMH H pajHaJbHBIMH HapYIIEHHS-
MH); 8 — KaJbieps xouﬁamapoxaﬂaaro NPpORCXOMACHER (SKCHACSHH K OOYUlCHHBI [(eHTPaJbHb
JI0K); & — CKPBITOBYJIKAHHYECKHE CTPYKTYph,
I — MeTamMopdHIECKHe NOPOAB — HHAHE{ CTPYKTYpHBIff 3Tax; 2 — ocajgounnle B sddysHBHo-0canodHble
OPOJIbI OCHOBAHHS Kanbephl; J — BYNKaHHUECKHE [OPOJbl NOKPOBHOH (amHH ¢ peJKHMH TOpH3OHTA-
MH OCajfovHBIX Topol; 4 — snaBo- H TypoGpexumH KepnoBoR dauun; 5§ — BylKaHHYECKHEe Kepna:
6 — nopoxnsl CY6ByNKaHHYECKOl H UACTHYHO epmopoit dauuit; 7 — KoabueBble GpekuHH O06GDYIIeHHS:;
@ — TpyGkH B3pEBOB; I — JadKH JHHEHHBIE H KOJbleBble; [0 — pa3phiBHbIE HapylweHHa; [/ — MapKH-
PYIOULHE rOpH30HTH

5—2043



HATHAX (OPMHPOBATHCH PA3pPLIBHbIE HAPYIIEHHS, XapaKTepHble [ Kajb-
Ziep, NOSIBJIAIACh BO3MOKHOCTD JJA TIPOCENaHHS TIOPOI.

JluHelHbBle HAW TPEUHHHBIE BYJKaHHYEeCKHE COODY-
KEeHHs IPH TeoJOrHYecKOM KapTHPOBAHUH BLIABJAAIOTCH  JOCTATOYHO
6ricTpo M Jerko. Ilpn ofimei BEITIHYTOCTH BYJAKaHHYECKHX MOCTPOEK KOH-
TAKTEl HX C Gojiee ADEBHHMH TOJIIAMH OUEHb YACTO SABJSIOTCH TEKTOHHYE-
CKHMMH, a4 N0J0Ca BYJKaHOMeHHBIX MIH BYJKaHOTeHHO-0CaLO0UHBIX NTOPOX Omy-
LIeHHOHl. B mpemesax TakuxX 30H 3ajeraHie BYJKAHHYECKHX IOKPOBOB MO-
HOKJIHHAJIbHOE HJIH oJiee ca0xHOe, 00yCca0BAeHHOE TepeMelleHHIMH BILOJb
MPOMOJBHEIX PAa3JIOMOB H TIONEPeyHbIX HapylweHui. ['eo/ornyeckoe cTpoeHHe
JMHHEHHBIX BYJIKaHHYECKHX COOPYZKEHHH CHJDHO OCJIOXKHSETCS BYJKaHHYe-
CKHMH amlllapaTaMi H CyGBYJKaHHYECKHMH TeJTaMH.

I[lona pacnpocTpaHeHMd KODHEBHX YacTeH BYJKa-
HHYEeCKHX annapaTtoB, cyGByJNIKaHHYEeCKHUX Tea U Jaek
o0Ha¥aloTcsl Ha COBPEMEHHOH NOBEPXHOCTH CPedH TNOPOd HHMKHHX CTPYK-
TYPHBIX SIPYCOB NPH 3HAUHTENbHOM 3PO3HOHHOM cpe3e paiioHa (cM. puc. 43,
TPeTHil ypoBeHb), KOTJa NOKpPOBHAsA (alus BYJIKAHOKYIOJBHEIX COOpYIKe-
HHH 3poaupoBaHa. MaccHBBI TIOPOX JKepJIOBOH H CyOByJKaHHYecKod ¢a-
Uuil OOLIYHO BEITATHBAIOTCS B BHAE LEINOYEK BAOJb KDPYIHBIX pPaspbIBHEIX
HapyIIeHHi, a Takxe 06pa3yloT CKOIJIEHHS B y3Jax IepeceueHHss pasaoMOB
PAasIHYHOTO HATIpaBICHHS.

ITons Tpy6o0K B3pBEHBOB BO3HHKAIOT B NpOIECCe BYJIKaHHIECKOH
IeATeJbHOCTH, a TAKIKe CBf3aHbl ¢ THNaGHCCAJbHBIMH KOMIJIEKCAMH H 00-
pasyioT camocTrosiTenbHele HoaA.  OrgesabHble TPYOKH OOBIYHO (CJIOXKEHDI
OpeKuHpPOBAHHLIMH NOPOAAMH M TECHO CBI3aHbl ¢ HeGONBUIMMH HHTPY3HB-
HBIMH MaccHBaMH. ByikaHHueckasi NeATeNbHOCTb B TAaKHX paiOHaX INPOSB-
J5J1ach HE3HAYHTENbHO HJH TIOJIHOCTbIO OTCYyTCTBOBajda. TpyOKH B3PbHIBOB
BO3HHKAJH 4Yalle BCEro B alMKaJbHBIX YacTAX MITOKOOODA3HLIX HHTPY3UB-
HEIX Tes1. PopMupoBaHHe TPYGOK NPOHCXOAHAO HAa HEKOTOPOMH, OOBLIYHO He-
OosaplION rayOHHE, H OHH He MMEJH CBfA3H C TIOBEDXHOCThIO. JIHIL B pel-
KHX ¢1ydasx rassl NPOpPLIBAJKUCh Ha [OBEPXHOCTb, IJle H BO3HUKAJH BOPOH-
KH C pa3npoO0JeHHEIM MaTepHaJoM.

Taxum o6pasoM, KpaTKO 0XapaKTePH30BaHHBIE BYJKaHHUECKHE KyIoJa,
MYJBJBI, KaJbAephl, JUHeHHEEe BYJKaHHUECKHE COOPYXKEHHS, MO/ pas3BH-
THS KOPHEeBLIX YacTed BYJKAHHYECKHX annapaTtoB H CyOGBYJIKaHHUECKHX Tel,
a TakxKe 10Js1 TPYOOK B3PHIBOB CYIIECTBEHHO OTJIHYAMOTCS KOJHYECTBEHHLIM
IpOSIBJIEHHeM Pa3THYHBIX (aluil ByJKAHHUYECKHX NOPOJ, YCJIOBHAMH 3aJiera-
HHfA BYJKaHHYECKHX IOKPOBOB B IEpPBLIX UeThIPeX THOAX H XapaKTepoM pas-
pHIBHBIX Hapyumenni, Heo6xo1uMo Takke 8aMeTHThb, UTO CPeIH BYJKaHHUe-
CKHX TOKPOBOB II€DPBBIX TPeX THIIOB BYJKAHHYECKHX COODYXKEHH{ Bceraa
BCTPEualoTCs FOPU30HTHI MOPOA, Mo (hu3HKO-MeXaHHYeCKUM cBoHcrBam 6.a-
TONPHSITHBIE IS JIOKAaJdH3allud OpyIeHeHUs. ITO TOPU3OHTHI JaBOOpPEKUHil,
TydoB, Tybhomecuannkos, o00gafaiomiie MNOBLIMIEHHBIMH KOJJIEKTOPCKAMH
CBOMCTBAMH (BBICOKOI MOPHCTOCTBIO, HU3KHMH MPOYHOCTHBIMH CBOHCTBAMH).
UruuMO6puTel ABAsiOTCA Oosiee NJIOTHBIMH H NPOUYHBIMH IOPOZAaMH M MOTYT
CJYKHTh MaJOTIPOHHIIAeMBIMH SKpPaHaMH JJ8 NOXHHMAaBIIHXCH CHH3Y PYIO-
HOCHBIX PacTBOPOB.

Macwrabpl ByJKaHMYECKHX COOPYXKeHHil. ByuixaHuueckue xymosa,
MYJIBJAbI, KaJAbAEPH], JHHEHHbIe BYJKaHHUECKHe COOPYIKEeHHS, MOJAA Pa3BHTHA
KODHEBLIX uYacTel BYJIKAHHYECKHX annapaToB H CyOBYJIKaHHYECKHX Tell
SIBJISIIOTCST TJIABHBIMH CTPYKTYDHBIMH — 9JIeMEHTaMu BecbMa MpOTHAMKEHHBIX
ByJIKaHWYecKHX nosicoB. I1o3uiiug ¥MX BHYTPH NOSCOB ONpelenserncs npexme
BCET0 Y3JaMH CONPSXKEHHS W TiepecedyeHHs INIyOHHHBIX Pa3JOMOB Pa3mqHUHO-
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ro HampaBJ/eHHsl, a TaKXKe MeCTaMH Pa3BETBJIEHHS WM HCKDHBJEHHS OIH-
HOYHBIX Pa3pbIBHLIX Hapyuienuii. [Tonepeynsie pasmMepsl BYJIKAHHUECKHX KY-
MOJIOB, MyJIbJ H KajbAep poctHraior 250—30 kM, a B psfle paiioHoB u Goaee
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Puc. 47. IlpuHuMnuanbHas cXeMa PYNOHOCHOA NasieoBYIKaHHYECKOi
KanbJepsl.

1 — BynKaHOTeHHO-OCafl04HBIe TOMILH OCHOBAaHHA Kanbleps (Ha nnaHe He sa-
IITPHXOBaHE!); 2 — BYJKaHHYeCKHe MOKPOBHI JHIADPHTOBOH ¢opManun; 3 — Bya-
KaHHYeCcKHe JKepJa, CJoXeHHhle (enb3HTaMH, JHNADHTAMH, JaBOBHIMH Opex-
YHAMH; 4—5 — noposl cyGByaKaHnuueckofi ¢gauuu: 4 — rpaHuT-nopQEpH;
5 — rpaHoAHOPHT-NOPQHPHI, TPAHHT-NOPGHPE], TPAHOCHEHHT-NOPGHpL; 6 — rpa-
HUTH rHnaGuccanbHoll danuH; 7 — naiikd AHOPHTOBBIX mnopdupHTOB; § — Aai-
KH TPaHOAHODHT-NOP(GHPOB H AHOPHTOEHX NOPQHPHTOB PErHoHaJbHOTO PAacHpo-
CTpaHeHHsl; 9 — paspHIBHbIE HapylIeHHS KoJiblieBble, pajHalbHble, JHHelHbie
nepeoro, BTOPOTO H GoJee BHICOKHX MNOPALKOB; 0 — MOAHOMEHOBEIE MeCTOPOWXK-
JeHHs

3HauuTeJbHBIe. BCaH TakHe ByJKaHWYeCKHe IOCTPOHKH YCJIOBHO OTHOCHTL K
COODYKEHHSM IIEePBOTr0 MHNOpALKA, TO BHYTPH HX MOXKHO BBIIEJHTDH
IOCTPOfiKH BTOPOTO, TPeTbero H Gojee BHCOKHX mopankoB. Haubo-
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Jiee HarJagHO 3TO NOATBEpPKAAeTCH Ha NpuMepe xaiabiep (puc. 47). Kpyn-
Hble KOJblLEBhle Pas3jaoOMbl MO MepHdepHH W BHYTPH KaJblAephl, a TaKmke
paguanbHble Pa3pbiBHEIE HAPYLIEHHS, TepeceKaloliie BCIO Kadbllepy, onpese-
JSIOT TOMOMEHHe OTHEJbHBIX BYJIKAHHUECKHX allapaToB, CyOBYAKaHHUE-
CKHX TeJl H TPYOOK B3PHIBOB, KOTOPBIE ABASIOTCA TEKTOHHUECKHMMH 3JeMeH-
TaMH BTOpOro mnopamka. HeGoabluiHe Tena MarMaTHYECKHX NOpOXL IKep-
JIOBOH (pallMM, a TakxKe pa3phiBHBIE HAPYHIEHHA H TeKTOHHYECKHE TpPellHHE
BHYTPH BYJIKAaHHYECKHX annaparoB, CYOBYJIKAHMUECKHX TeJ, a TakikKe cpeldH
BYJIKAHHYECKHX IIOKDOBOB MNPEACTABAAIOT €000 TEKTOHHYECKHE SJeMEeHTHl
TPEThero, YeTBepToro H HoJiee BHICOKHX IOPSAJIKOB.

Bynxanuueckne cOOpYXKEHHS IEPBOTO NOPSAKA ONpEeLensioT TNOJ0XKe-
HHe PYZAHBIX NOJiell, a B HEKOTOPBIX CJAy4asX H PYIHBIX Y310B. K oTzensHbIM
BYJKAHHYECKHM 2KepjiaM, cyOBYJKAaHHYECKHM TeJaM, yuyacTKaM pPa3phIBHBIX
HapyweHHﬁ H ocobeHHo Yy3/naM HX IepecedeHHs HNPHYDOYeHBl pYAHEBIE MeCTO-
POKJIEHHS, PA3BUTbie BHYTPM pPYAHBIX Tosed, PaspuiBHbBIE  HapylieHHs
TPETLErO, YETBEPTOro H GoJee BHLICOKHX NODSIIKOB ABJSIOTCH DYLOBMEIIAlO-
LHMH ¥ TIPH YCJAOBHH KOHTPOJUDYIOIIEro 3HAYEHHS TEKTOHHYECKHX 3/1eMeH-
TOB IIEPBOI'O H BTOPOTO IOPSLKOB OHH ONPeNelsdioT JOKaJH3aUHuio OpyleHe-
HHA H MOPGHOJOrHIo PYAHBEIX TeJ.

BYJIKAHHYECKHE ANDNAPATBI U TPYBKH B3PbIBOB, HX THIbI U POJIb
B JIOKAJIU3ALIUKX OPYILEHEHHSA

CrpykTypHble THIBI BYJKAHWYECKHX Keph. Bysxauuueckue Kepaa u
NPHYpPOUEHHBIE K HHM MeCTODOXKIEHHT pasMelaloTcs Ha JHHEHHBIX 30HAX
pa3pLIBHLIX HapylLleHHH, Ha H3rubax HapylIeHHH, Ha MeCcTax COonpsXeHHsS
ONepsIoIINX TPEllHH C TJAaBHEIMH HapyHIeHHAMHM, HaA ydacTKax Ccompsxe-
HHS HeCKOJBKHX CHCTEM TpellWH, OrpDAHHYHBAIOIINX JKepJaa CTyIneHyaTon
B maane Gopmel, O MoJOKEHUH KepJl B Kaldblepax yiKe roBOPHIOCH.

PynonocHrie Bynxanuueckue xKepJaa ciaellyeT PasienuTb Ha' JIBa CTPYXK-
TYpHBIX THIA: XKepaa §e3 KajbLepH OcCelaHHsf H IKepJa C KaabIepoi oce-
nanusg., B ByJIXaHHdecKHX KYyIoJax OTAeNbHHE JKepJja yalle Beero OLIBAIOT
6eckaabaepHbiMi. B kpynubix kambaepax CuabseptoH, Kpumi-Kpuk u apy-
rux o6pasyloTes Kepsaa Kax ¢ KaJblepoll ocelaHus, Tak H GeckanblepHble.

B noxanusauuu opyneHeHHs, CBA3AHHOTO C XKepJaMy, BaKHOE 3HAye-
HHe HMeloT (opMa JKepJa, onpelelseMas reoJOrHYecKol CTPYKTypoi ydacr-
Ka, COCTaB BLINOJHAIOIIHX JKEepJao NOPOA H HX (PH3HKO-MeXaHHYECKHe CBOIi-
crBa. [lo sTMM Tpu3zHakaM cpefH xKepJs 0(e3 KaabJepbl OCENaHHs Caedyer
BLIJIEJITh He MeHee IIATH CTPYKTYPHBIX MOATHIOB (pHc. 48).

K nepsomy moaruny orHocATcs TpyGooOGpasHble Kepsa ¢ KOHLEHTPH-
YeCKHMM HJH OBaJibHbIM ceueHHeM, BBINOJIHeHHBle IPEeHMYIIEeCTBEHHO TYCpaMH
(muaTpeMnl), pexe saBaMH M JaBoOpexuuaMmH., Takue Kepna LIHPOKO pac-
npoctpaHensl B Kapmarax, B pafioHe xpe6ra Tomac (CILIA), na Cubup-
ckoit maatdopme, B paiione Xonu-Hasaxo (CIIIA) u BO MHOIMX IpPyruax
paiionax. ITonepeunsie pasMepsl LHATPeM H3MEHAIOTCS OT AeCSITKOB H CO-
TeH MeTPOB 10 HeCKoJbKuX KuaoMeTpoB. Halmle Bcero xepJsa 3TOro moATHIIA
BepTHKa/bHbIE HIH KPyTONajfalouiue.

}Kepﬂa BTOpPOro MNOATHIIa KOHHYECKHEe, BBIIOJIHEHBl TPeHMYIIECTBEHHO
JaBaMH (HeKKH), pexe JaBaMu, JaBoOpexunaMH H Tyhamu. Taxue mxepnaa
XapaxTepHBl IJ5 TOfica OJOBOPVAHBIX MecTOpoxKIenHit Boaushu, 30s0T0-
cepebpsanbix Mecropoxaenuii Kapnar, Konopano u np.
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JlupeiiHple ByJKaHHUECKHe JKepJa TPETbero MOATHIA, NPHYPOYEHHBIE
K 30HAM JHUHEHHBIX Pa3pLIBHEIX HApYyLIeHHIl, Yalle BCEro BHINOJIHEHH Tyda-
MH, JaBaMH H JaBoOpexunsaMH. OHH LIHPOKO pacmpocTpaHeHbl BO MHOMHX
paiionax Llentpanbnoro Kasaxcrana u B Ap.

ByJaxaHHuecKHe XepJia 4YE€TBEPTOTO MNOATHNA — TpyboolpasHble, €O
CTYNMEHYaTHIM CeYeHHeM, OrpaHHYCHHLIE HECKOJbKHMH CHCTEMaMH pasphlB-
HBIX HapylleHui. Buinoane-
HEl OHH T PEHMYLIECTBEHHO
naBaMH H J1aBOOPeKUYHAMH.

JKepaa CIOXKHOH (KOM-
HGUHHPOBAHHOI) GopMHI Nf-
TOrO MOJATHIA 3HAYHTEJNBHO
pacrnpocTpaHensl.  BoimoJa-
HeHL OHHM  Pa3JHYHBIMH
NPOAYKTaMH BYJIKaHH3MA.
OcobGeHHO! XapakTepHbl
CI0KHBIE KepJa, K KOTOo-
pHIM NpHYPOYEHBl KapOoHa-
THTOBHIE  MECTOPOKJCHHA
Adpuku.

B mnpuBejeHnHo# Kjac-
cnHKaLHH HAXOAAT OTpa-
JKEeHHE He TOJbKO CTpyK-
TypHbIE OCOGEHHOCTH Kep.J
H COCTAB BHIMOJHAOMINX HX
NopoJ, HO H THI ByJAKaHH-
YeCKHX H3Bep:KeHHH, a Tak-
JKe CTemeHb MpOsB/CHHS
HHTPY3HBHOrQ MarmMaTH3Ma,
T. €. BeChb npouecc QopMu-
poBaHuA XKepJl.

[Ipumepsl  MecTOpOK-
JeHHH, TMpPHYPOYEHHBIX K -
GecKa/bJepHBIM  JKepJaM, L1507 [i+d]e [FEds | :.j4 (@:3'5
npuBefeHsl Ha puc. 49. '

Oco6eHHOCTbIO  Kallb-  Puc. 48. CTpYKTypHBIE NOATHNL BYJAKAHHYECKHX Kepa

nepHbIX epa  (puc. 50) 6e3 KaJblephl OCENaHH:

ABARSTCH HaAWUNe KOUBNg: = o IWswtpsesue o womsmpmsey sin otathmi owme

BBIX, TMOJVKOJLIEBLIX HIH CTYNEeH4YaThiM cewenneu’t. orpaﬂymenﬂmé HeCKOJNbKHMH CHCTEéMa-
A MM DPa3pHIBHBIX HapylUeHHN

KOHHYeCKHX, a B OTHOelb- Tloponst Xepnosoft canuu: I — TyhL; 2-—3153:-!; 3 — naBbl H

HBIX Cay4daax 1:]’ paguanb- naBoGpeKyHH; 4—ga;lg:l;:;:ﬁlH;p};r;l::;!gmf—¢nwananbﬁocra
HBIX HapyumeHui. OnHako

IOCTATOYHO YacTO BCTpeua-

10Tcsl TpyGooGpasuble Kepsa ¢ KaJblepHOH crajgHeli pasBuTus Ge3 Koilb-
IleBbIX M pajnaibubix HapymeHufi (pafionst Xonu-Hasaxo m Kpunn-Kpuk
B Konopajno, ITunapec B Mekcuke u zp.), o6benuHsieMble B MepBHI MOJI-
THIT KaJbJepHBIX xepa (cMm. puc. 50, a). BoimosHEeHBl OHM IpEHMYIIECTBEH-
Ho Tyamu (nmarpemsl), pexke Tyhamu u gaso6pekunsiMu. Bo BTopoft mox-
THI BBIAEJNEHB BY/JKAHHUECKHE ANNapaThl ¢ KOJBUEBBIMH HJH KOJbUEBHIMH,
KOHHYeCKHMHM H pajHaldbHBIMH HAapyLIEHHSIMH CO CMeIIaHHBIM BBIIOJIHE-
nueM. K HuM orHocsiTcs oTmenbHble kepsia B Kambpjaepe CHIbBEPTOH B
Konopano, Bpanen B Unan, psim Kap6OHaTHTOBBIX MecTOpoXaeHui B A¢-
puke # ap. (cMm. puc. 50, 6). i

—

Paspes
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3anoxeHHe OTAENbHHX 3JeMEHTOB KOJBIEBEIX Pas3IOMOB 10 nepudeph:
TaKHX JKepJ NPOHCXOAMJIO B HauadbHble CTAAMH BYJIKAHHIECKOH JesTeNb-
HocTH, Ho oxonuarenbroe popMupoBanne HX CBA3aHO C IPOLEcCaMH ocela-
HHA H oOpyulenus G/J0OKOB 3eMHOH [OBEDXHOCTH K KOHIY BYJ/IKaHHYECKOI
HesATeJbHOCTH.
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Puc. 49. ITpumepst MecTOpoKIeHuil, NPHUYPOUEHHBIX K BYJKAHHYECKHM KepiaaM
Ge3 kanbpepbl OCELaHHA,
a — paspes 3oaoTo-cepefpAnHOre Mectopoxpenus Haruar, Benrpus (mo Hakew); 6 — paspes
MonHGAeH-YPaHOBOTO MECTOPOMKAEHHS, NPHYPOUSHHOrQ K SKCTPY3HBAaM KHCAEIX HoOpof (mo
H. M. Bawowkury, 1968 r.); 8 — nnag ropusonta 411 M H paspes ONOBOPYAHOTO MECTOPOXK-
nenusn Jlnaanarya, Boaueus (no <. Tepuopy, 1964 r.).
1 — GuaAATE; 2 — NOKPOBH AHAE3HTOBBIX W JAANHUTOBRIX J1aB (HHXHHR MHONEH); 3 — SKETpY-
auA JaunTa; 4 — KpacHonBeTHble TY(onecyaHHKH HHXHeH TONIMH; 5—6 — BYJKaHHYECKHE [O-
ponsl nmokposHo#i auux cpefreft Toamiu: 5 — anAe3HTOBBIE NOPGHPHTH; 0 — NAOHTHI H HX
Tydel; 7—5 — nopoxsl KepnaoBoft danuH: 7 — IKCTPY3HBHBIE GpeKkynH; 8 — deab3uThi H denb-
S8UT-IophupEl ABYX ¢a3 prenpenus (I, II); 9 — spynTHBEbIe Gpekuhw; [0 — sdhy3usHbIe
denb3nTl B cAoHCTHIE TYGOOpeKYHH HMMHEH TONILH; [/ — KpaCHONBETHHIE NECYAHHKH Bepx-
Heft TOnMH; /2 — paspbiBHbIe HapylueHus; I3 — MonHGAeH-YpaHOBBle pyauble Tena; I[4 — oca-
HOYHBIE MOPOABI; 15 — KCTPY3HB KBapleBmXx NOphMpPOB; [6 — riaBubie pYAHBIE MKUJAbI;
17 — BTOpOCTENEHHEIE JKHIIBI

CocTaB NOPOX, BHIMOMHAMOUIEX Kepja OGOMX THIOB, Ha COBPEMEHHOMH
TOBEPXHOCTH B 3HAYHTENbHOH CTENeHH ONpelesaserTcs YPOBHEM 3PO3HOHHOTO
cpesa. [Ipn He3HauuTeNbHOM cpe3e HAOMIONAIOTCH HENOCPEICTBeHHblE TNepe-
XOIbl MOPOA ¥XKepyaoBoif dauuu B MOKpOoBHEIE. J{HaTpeMBl H JKepJia cO CMe-
UIAHHBIM BBHINOJIHEHHEM 4Yallle BCEro HMelOT HeGOJbINOH IPO3HOHHBIA Cpes.
JIaBoBble u JaBOGpeKuHeBble HEKKH XapaKTepHbl AMs XKepa c Gojee 3HAUH-
TeJIbHBIM IPO3HOHHBIM Cpe3oM. BOKpyr HMX OOBIYHO WIMPOKO paclpocTpa-
HeHH CyOByJKaHHyecKHe 06pasoBaHus.
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Ha noxanusauuio opyneneHus B Kepaax GoJblioe B/AHAHHME OKa3blBa-
10T (hopMa M pasMepH 3KCTPY3UBHHIX M CcyOByJKaHHYecKHX Tea. Cpemnu HHX
Haubosee wacro BCTpedaroTcss Tpy6ooOpasHble HEKKH, IITOKH, JaKKOJIHTHI,
KOJBLEBbIE H TIOJYKOJblLEBLIe Naiku. MHorna B pesyabrare coueTaHus Hek-
KOB ¢ KOJbUEBBIMH, JHHEHHBIMH H paiHaJbHbLIMH  JaltkaMu ofpasylorcs
CIOXKHEIE TeJa, a Takxke rpuboobpasHbie, nayxkoobpasHuble W JApyrHe Teaa
HeNpaBUILHOH (HOPMBL

BpexuneBnle Tesa B kepaax HMeT Tpyb6o00pasHYIO, KOJbLEBYIO HIH
fONYKOJMBLEBYI0, LHIMHIPUYLCKYIO, KUI000pasHyio HAH HeNpaBHIbHYIO

* Paspes
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Puc. 50. CrpyxTyprbie HONTHNE BYJAKAHHYECKHX JKEPJ € KaJbAepofi Ocelanus:

a — TpyGooGpasuiie ByiKaHuYeckHWe anmapaTsl Ge3 KONBUEBBIX, KOHMYECKHX H pajHajbHBEIX HApyule-
HHH; 6 — TO He, ¢ KOAbI[eBHMH, KOHHIECKHMH H PaJiHaNbHBIME HADYIICHHAMH,

Mopont  epnowoi#t cdaunum: [ — Tydw; 2 — naBobpekydn; J — GpekuHH ocefaHHs (KoJAblUEBHE);
4 — cyGeynkannueckde Tena; 5 — KapGOHATHTHI, § — PaspHIBHEIE HADYUIEHHA

Gopmy. Ilpouecc GopMupoBanHs KepJaoBHX (auuit IOPOL # CyOByNKaHHYe-
CKHX 00Da30BaHUIl MOBOJBHO CA0XKHBIH. OOpa3zoBaHue Opexuuii M BHEApe-
HHEe MarMbl CBf3aHO C HEONHOKPATHHIMH INPOABJAEHHSAMH MarmMaTHYecKo
IeaTeJbHOCTH.

Tpy6ku B3puiBoe. Ilox TpyOKaMHu B3pLIBOB cJefayer IOHHMaTb TPyObo-
# cronboo6pasHble, pexe HHOH (OPMBI TeOJOTHUECKHE Teia, CAOMKeHHble
OpexyusiMH, KOTOPEe 06pasoBajkch B pe3yJbTaTe NpophiBa ras3os. Kax yxe
O0TMeyaJoch, TPYOKH B3pHBOB (POPMHPOBaJHCh B GJAH3MOBEPXHOCTHBIX Yc-
JOBHAX B paHOHaX BYJIKAHHIECKON JNEATE&NBLHOCTH, a TakKike o6pasoBanH ca-
MOCTOSITe/IbHEIE TIOJISI, CBA3aHHBIE € KOMIJIBKCAMH MAaJblX HHTPYSHBOB H
Kaex, B orimune OT ByJKaHHYECKHX JKepj TPYOGKH B3PHIBOB HE ABJSJIHCH
KaHaJ1aMHi, 0 KOTOPBIM OCYIIECTBJSJCA BEIGPOC HA NOBEPXHOCTH BYJIKAHH-
4eCcKOro MaTepHaJa.

B ByJRaHRueCKHX Kymo/aax, Kaiblepax H JHHeHHBIX BYJKaHHYECKHX
COODYKEHHAX TPYOKHM B3PHIBOB TPHYPOUYEHE K pAa3PLIBHLEIM HaPYILIEHUAM
H y3jgaM HX TepeceueHMs, K KOHTAKTaM NOPOX M YYacTKaMm IepeceueHHs
KOHTAKTOB Da3pHIBHLIMM HAPYLIEHHIMH, K DPaJRaJbHBIM, KOJBIEBLIM H KO-
HAYECKHM Da3pPHIBHEIM HapYHICHHAM H y3jaM uX mepeceueHus. [loas Tpy6ox
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B3PLIBOB M OTJIe/NbHble TPyOKM, CB3aHHBle ¢ FHIAGHCCANBHBIMH KOMILIEK-
CaMH MasblX MHTPY3HBOB M JaeK, TaKKe KOHTPOJHPYIOTCA KPYNHEIMH JH-
HefiHLIMH 30HAMH Da3JiOMOB, Y3JaMH IEPECceueHHsi 30H DPas3jOMOB, y3JaMu
CONpsIXKEHHsT Pa3OMOB B COYETAHHH C KYNOJOBHIHBIMH I'DaHHTHEIMH Mac-
CHBaMH, a TaKxe Ociab/eHHHIMH 30HAMH B SHIOKOHTAKTaX KPYNHHX Tpa-

Puc. 51, IlpuMepw cTpYKTYpHO-TeOJOTHYECKOfi MO3HLUE 'rp{{ﬁox
B3pblBa TOPHEBO-PEAKOMeTanbHEIX MecTopoxpienunit (mo B. A. Hes-
cxomy, 1972):

a~B y3ne TepeceveHHs COPBAHHOTO KOHTAKTa KPYTONALaiOULHM ITHPOTHBIM
pasnomoM; O, 6 ~—B y3ne nepeceueHHs KDPYNHBHIX KPyTOmajaiomlEX TpEeIHH
CKanbiBAHHA pasnEauBiX Hanpasaerufl; 2, 0 —pOAH3N y3n0B nepeceyeHAR
KpPyTONafaiomux PaspelBHEIX HapYWEHHN DasnHUNBIX HRanpaBieHHfl; e=—Rn ya-
KOM TEeKTOHHYEecKOM OG/OKe, orpaHHYeHHOM cyGmapanjenbHuEMH KpyTOmagaw-
IM¥MH PA3PHIBHEIMH HADYLMICHHAMH,
1 ~ aabOUT-aKTHHONHTOBH® CAAHOb; 2 — CJIIOAHCTBIE CJAaRNB; J — CAAHOBG
4 ~— H3BeCTHAKR; &§ — WIENOYHBE TPAEATH; 6 ~ OpeKuHR; 7 — pasphlBHbIE Ha-
PYUIeHHA

HHTHBIX MaccuBoB. Ha pue. 51 nokasano nojsoxeHue TpyGOK B3pHIBOB B CBS-
31 C PaspHIBHLIMH HAPylIEHHAMH HA OAHOM H3 PEJKOMETAJbHBLIX MECTOPOXK-
JeHHH.

TpyOKu BHINOJHEHH GPeKuusiMH, a B psle CIyuaeB TakkKe H HHTDY3HB-
HEIMA TIOPOLAMH W TIPOAYKTaMH THAPOTePMalbHON MHuHepanusauuu. Hemo-
CpeacTBeHHO BOAM3H TpyOoxk (opMa HMHTPY3HBHEIX MacCCHBOB BeCchMa pas-
HooGpasuas. Ho uwamie Bcero BCTpPeyaloTCsl HeNpaBHJbHHIE LITOKOOGpa3Hbie
H TpyGooOGpasHLe Teja, JAaKKOJHTH, TaykooOpasHbie H APYyrHe Teaa He-
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npaBuiapHOll (popMbl. Tesa Opekunit B3pHIBOB HMelOT TpyGooOpasuylo, LH-
JHHIPHYECKYIO, KOJBLEBYI0 H NOJYKOJbleBylo ¢opmy B miaane, Yacro
BCTpeyaroTc  KOHycooOpasHble, rpuGoofpasHbie u HaiiKooOGpasHble Tena
GpekuHii, pexe Tpy6GooGpasHble Tena ¢ PE3KHMH CTYNEeHYaTLIMH KOHTaKTaMH,
OTpaHHYEHHbIe HEeCKONBKHMH CHCTeMaMH TeKTOHHYECKHX TpellHH.
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Puc. 52, CxeMBl TreofONHYeCKOr0 CTPOEHHSA MECTOPOXJEHHH, NPHYPOUEHHHX K
Tpy6KaM B3PLIBOB:

a — Jla-Konopapo, Mekcuka, no B. JI. ITeppm, 1962 r.; 6 — Axtios, CCCP, no B. A. Hes-
ckomy, 1960 r.; e — Llyme6, HamuGus, no I'. Cenre, 1952 r.
1 — puoput; 2 — amHGONOBEle CAAHUB; 3§ — KBApUEBBH nopdHp; 4 — anaHTOBHAHASA MOpoja;
5 — rpanodHpsl H HX THApPOTepMaJbHO H3MEHeHHbie pA3HOCTH; 6 — Hafika mnopdHPUTOB;
7 — Bpexkany B3PHIBOB; § — paspHIBHLIE Hapyerns; § — POroBHKH; [0 — MHAPOTEPMAAbHG H3Me-
HeHubie rpaHodupnl; Il — CreknoBaThlf KBapu H BKpanjeHHble pyAbl; /2 — MaCCHBHBIE Cynb-
¢uanbie pYAB; 13 — BKpanJeHHEE PYAbI

Gopmupopanue GPeKUHil B3PHIBOB Yallle BCErO NPOUCXOAHJO B HECKOJb-
KO 3TanoB, 4TO OGYCJOBJEHO HEOAHOKPATHHIMH MIHOBEHHBIMH B3PLIBAMH
rasoB. B crpoenun Takhx TpyOox HaGmiofaercs NOPH30HTAJbHAs 3QHAJb-
Hoctb. Ilo Mepe ynmamenns ot LeHTpa cTeneHb JpoOJEHHS MOPOA yMeHb-
IaeTcsi, ¥ OHM CMEHSIIOTCS CHJABHO TPEUMHOBATHIMH IOPOJaMH, a eme Ja-
Jiee M TPeUIMHOBATOCTb 3aTyXaerT.

Ha puc. 52 u 53 npusenensl Haubonee THIHYHBIE TPHMepHl IIOJHMETA-
JUYECKHX H PEeIKOMETaJbHBIX MeCTOPOXKAeHHH, NpHYpPOYEHHBIX K TpyOKaMm
B3DHIBOB,

Taxum 06pa3oM, MLl PacCMOTpPENH OCHOBHLIE OCOGEHHOCTH TIPOSIBJIEHHA
TEKTOHHYECKHX 3JIeMEHTOB B PYAHBEIX MOJAX H MECTOPOXKAEHHAX: CKJaafya-
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TEIe (DOPMEI, paspLiBHbIE HapylIeHHS; MOP(OJIOTHIO H TeKTOHHKY HHTDY3HB-
dbIX TeJ, PYJOHOCHHIE BYJKaHHYECKHE COODYMKEHHS, HX THIBl H CTPOEHHE,

By/IKAHHUECKHe anmaparel W TPyOKH B3pbiBoB. OJHAKO caeayer 3aMeTHThb
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Puc. 53. CxeMH cTPYKTypPHl pelKOMeTalIbHHIX

MECTOPOXKIEHHH € PYAHHIMH TeNaMH B KDOBJe

CKPBITHIX Ha raybune TpyGOK BapEIBA H HHTPY-

3HBOB LEHTPAJLHOTO 'rlpsl)na (no B. A, Hesckowmy,
72).

a—onHA CHCTeMa XHJ; 6 — pajHajbHas OPHEHTHPOB-
Ka JKHJI; & — IYTOBHAHOE TeJ0; & — JKHJbHElE Tena
AYTOBHIHOR 30He,
I — cnaHuel; 2 — pienouHblé  TPAHHTH; § — Gpekuyus;
4 — MeracoMaTHuecKoe PYNHOE Teno; § — PyAHHE MKHIBI
H [yrooGpasHoe Teno; 6 — pasphiBHBIE HApYIIEHHS:
7 — KOHTYDH! CKPEITHIX TPYGOK B3phiBa

4TO HCTOPHA (OPMHPOBAHMSA TI'eOJOTHYECKOH CTPYKTYpPH OGOMBbIIHHCTBA Me-
CTOPOKIEHHI fBJISETCS BecbMa JUINTENbHOH ¥ MHOTOSTANHON M eoJorhye-
cKasg OGCTAaHOBKA OKasbiBaeTCs BechbMa CI0XHOH., Ilostomy pacirmbposka
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CTPYKTYPBl MECTOPOKIeHHii TpeOyeT NOCTAHOBKH AeTAaNbHBIX H TPYLOEMKHX
necnenoBaHui. Xopolllee 3HaHHe CTPYKTYPHOH TeOJIOTHH M IIpexK[e BCero
0coGEHHOCTEH IPOABJEHHST TEKTOHHUECKHX 3/JEMEeHTOB B PYAHBIX NOJAX H
MecTopoXKIeHHAX OY[eT CIocoOCTBOBATL YCHEIIHOMY pelleHHI0 TexX CJI0XK-
HBIX 3aJ1a4, KOTOPHIE CTOAT Iepej reoJoraMy, IPOH3BOAALIHMH IIOMCKH, pas3-
BEAKY H H3y4eHHe PYAHBIX MEeCTOPOKIeHHH.

'masa IIL
PYJOHOCHBIE NMPOBHHUMUU U PYOAHBIE NMOSCA

COOTHOWEHHWE PETHOHAJIBHBIX H JIOKAJIBHBIX
TEKTOHHYECKHX 3JIEMEHTOB, BJAHAKIMHX HA PASMEIEHHWE
PYAHBIX MOJEH U MECTOPOXXIEHHH

B coorBercTBun C ompefenennem B. M. Kpeifitepa (1956) pyaHoe mnoJe
npefcraBiasger cobof yYacTOK 3eMHOH KOpPHl, Ha KOTOPOM pacnoJjaraercs
pAL IPOCTPAHCTBEHHO '¢OJHKEHHBIX OJHOBPEMEHHBIX WM OJH3KHX TI0 Bpe-
MeHH 00pa3oBaHUSl M TeHETHYECKH DOACTBEHHBEIX MECTOPOXKACHHI, pasieneH-
HBIX HeGONBINHMH Oe3pyIHUBIMH GJ0KaMH TopHbIX Nopod. OGBIUHO MecTo-
PO IEHHE — 3TO YacTh PYAHOrO moas./OZHaKO BO MHOMUX CJAyYasx pyAHbIe
NoJsl B TO JKe BpeMsl ABISIOTCS H MeCTOPOXKAEHHSIMH, T. €. IOHATHS pYyJHOe
nojie 1 MECTOPOXKAEeHHE CAHBAIOTCH.

/ CTpyKTypa S5HIOMEHHONO PYLHOTO TOJS WIH MECTOPOXKIEHHA — 3TO
JIX CTpoeHHe, O00YyCAOBJEHHOE COBOKYINHOCTBIO COCTaBHBIX HacTeH, IocJe-
L0BaTEJbHOCTbIO HX 00pa30BaHHA M NPOCTPAHCTBEHHBIM COOTHOLIEHHEM B
CBSI3H € T'EOJOTHUECKHM CTpoenHeM pyaoHOcHOH miaomtanu. CocTaBHBIMH 4d-
CTAMH CTPYKTYPBl fBAAROTCA: 1) TeKDOHHUeCKHe HapyuleHHs (cKJAaiKH H
paspeiBbl); 2) cocraB H (GH3HKO-MeXaHHUECKHE CBOMCTBA BMEIIAOIIHX TI0-
pox; 3) pyIHble Tesjia, PasBUThle B HHUX pyldHble cToN6B H 06OrameHHLe
yyacTKy; 4) 30HANbHOE pacrmpefeseHHe MHHepPaJbHEIX acCOUHAIMI BO BCeM
PYAHOM [10/1€, MECTOPOXKIEHHH H B CaMHX PYJHBIX TeJaax./

Ananus ¥MEIoMmUXCH MATEPHaNOB N0 PALY PYLOHOCHHIX paoHOB # HpO-
BHHIIMII TIOKA3blBaeT, YTO TEKTOHHYECKHE SJEMEHTHl, TpOcCJeKHBaeMble B
PYAHBIX TOJAX, OOBIYHO He TPOABAAIOTCA aBTOHOMHO, a HAXOAATCA B TECHOH
CBSI3H C pPErHOHAJbHBIMH TEKTOHHUECKMMH 3JeMeHTaMH, Da3BHBIIHMHCS B
npefenax CTPYKTypHO-GopMauHoHHEIX 30H. CaMu Ke CTPyKTypHO-(hopma-
LHOHHBEIE 30HBI OOBIYHO pasflesieHbl Mexkny coboil KpPynHBIMH pasaoMaMH,
UMEIOLIUMH IJIHTeJIbHYI0O HCTOPHIO Pa3BHTHSA H BJAHABIIHMH Ha OcCagKOHa-
Komenue, 3PQysUBHYI0O H HHTPY3HBHYIO HesTebHOCTb, KIMeHHO 3TH pas-
PEIBHBIE HapylleHHs JHOO aHTHKJAHHAJbHLIE COOPYKEHHA M KpyIHble pe-
THOHAJIbHLIE Da3pBIBLI, INPOABJIEHHLIE BHYTPH CTPYKTYpPHO-(OpPMAalHOHHBIX
30H, M BJHSIOT HA TPOCTPAHCTBEHHOE pa3MelleHHe PYAHBIX mogefi, PopMu-
pOBanHe TEKTOHHYECKHX 3JIEMEHTOB, TIPOCAEKHBAEMBIX B Tpelenax pPYyLHBIX
noseil ¥ MECTODOXKIEHHH H OKa3bIBAIONIMX B/JIHAHHE HA JOKAJTH3AUHIO OpY-
IeHeHust, OOBIYHO HAXOMHTCA B TECHOH CBSI3H C YIOMSHYTBIMHM Pa3pbIBHBIMH
HADYIICHHAMH H CKaaAyaTeiMu GopMamu. XapakTepHO IPH 3TOM, 4TO DYI-
HhIE TOJS pasMellaiTess CTPOrO 3aKOHOMEPHO B OIpeleJeHHBIX HHTepPBa-
Jax PerHoHa/bHLIX CTPYKTYDHBIX 3JeMeHTOB M IpexkJe BCeno B ydJacTKax
HX Pe3Koro H3MeHeHHs HaNpAaB/JIEHHA NPOCTHPAHHA JuOO COWIEHEHHS HJIH
nepeceyeH s C pPa3pLiBAMH HHOrO HampasjaeHHsd. MIMeHHO B 3THX yuacTkax
HMEeT MEeCTO MaKCHMaJbHAasg pas3psika HalpAXKeHHH, NpHBOAAIIAA K pas-
HOOOpAa3HBIM TeKTOHHYECKHM JAe(opMauHAM, BhIPAKEHHBIM IIOLHOBIEHHEM
JAH60 BO3HMKHOBEHHEM pasiOro poJa paspHIBHBIX HAapyIIEHHH, OPHEHTHPO-
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BaHHBIX COIMJIACHO C HATIaCTOBAHHEM HJH CeKYIHX CJAOMCTOCTb, B IesioM
JKe Ha 3THX YYacTKax pe3Ko MoBiaercs oblas NyCTOTHOCThH TOPOX, 4TO
croco6GCTBYeT TIPOHMKHOBEHHIO MarMaTHUeCKHX paciarRoB H AajabHeimeMy
HX OCTHIBAHHIO B BUAE HHTDYSHBHBIX, IKCTPY3UBHBIX H 3((y3HBHBIX 0bpa-
soBaHuil. [locaenyiomee MposiBIeHHe TEKTOHHYECKHX nedopMaluii NpHBO-
JANT K NPOHHKHOBEHHIO PYAOHOCHBIX (PJIIOHZOB H PACTBOPOB, KOTOpble B Le-
JIOM TepeMellaloTcsi B 30HY DYJLOOTJOKEHHS N[O TeM Ke KadajaM, uTo R
MarMaTHUecKHe pacm/aBhl.

B npenejax pynoOHOCHBIX CTPYKTYPHO-(DOPMALHOHHBLIX 30H 0DBIYHO BO3-
HHKaeT He OJHO, a uenas cepHa pPyAHpIx nogeil. Heckonpko Taknx 30H
06pa3yioT PYAOHOCHYIO MPOBHHIMIO, KayKjxas #u3 HHUX [0 OTHZEJIbHOCTH MO-
JKer npereTaBaATbh co0Oll pyRHBIH Iofc, a Ipynna COJHMKeHHBIX DYRHEIX
mosefi M  MECTOPOXK/EHHH MOXeT paccMaTpHBaTbCsi B BHAe pPYyLHOro
paiioHa.

PYAOHOCHBIE NMPOBHHUHH

PynonocHbie IpoBHHIMYE NPEICTABASIOT COGOH 3HAYHTEALHBIE TEppHTO-
puH, B Ipelesax KOTOPBHIX MOTrYT OLITh PA3BHUTHl DYyJAHBIE MECTOPOXKIEHH:
Pa3aHyYHBIX TeHEeTHYeCcKuX TIpynI: MarMarudeckHe, INerMaTHTH, KapOoHa-
THTHI, KOHTAKTOBO-MeTacoMaTHUYecKue, THAPOTepMasbHble H SK30TeHHBIE.
B HexoTOpHIX PYIOHOCHHX NIPOBHHLUHSX MarMaTHYecKHe, TerMATHTOBLIE X
3K30T€HHBIE MECTOPOMKIAEHHS OTCYTCTBYIOT H PAa3BHTHI JIMIIb KOHTAKTOBO-Me-
TacoMaTHieckHe H ruaporepMmanbHeie. IlpH sToM BO Beex cayyaax Aad
PYLOHOCHLIX NPOBHHIMII XapakTepHO HaJHUHe CpelH THAPOTepPMajbHLIX
MecTOpOXKAeHHH PYIHBIX ODBLEKTOB, Pa3MEUIAIUIHXCS] B HECKOJBKHX CTPYK-
TYypHO-POPMAIMOHHEIX 30HAX H HECYIUHX PYAbl MHOTHX METAJJIOB H TIperKne
BCEro Jkenae3a, Boab(ppama, mMonubAeHa, 0J0Ba, 3040Ta, MLIUIbSKA, MelH,
CBHHIA, IIMHKA, cepeGpa, CypbMBl, PTYTH, ypaHa H Apyrux Merajnos. Hacro
3TOT CIHCOK YBEJHUMBAETCS 3a CYET INHPOKOrO PA3BHTHS TAKHX TPOMBII-
JIEHHO BaXHBIX 3JIeMeHTOB, Kak HHOOWI, TaHTaJ], JuTHH, Oepu/anuil, 11HpKo-
HUI ¥ Jp., KOTOPble XapaKTePHL Kak IS IerMaTHToB, Tax M JjJas THIpo-
TEpMAJbHLIX MECTOPOXKJIeHHH. B NMpOBHHIMAX, rJle pa3BHTH MarMaTHYecKHe
MECTOpOXKIeHHsI, KpOME HA3BAHHLIX METAa/J10B DaCIpOCTpaHEeHH Meldb B ac-
COLMAMH ¢ HHKeJeM, KoOaabTOM, MJIAaTHHO, XpOM, THTAH, BaHanuii, (oc-
(hop m Apyrue MeTaIH U HeMmeTa dHYecKHe HCKONaemble,

H3yyenne pyLOHOCHBIX TPOBHHLIMI IIOKA3EIBAET, YTO HX MOMKHO TpPyI-
N¥POBAThL HA TeOTEXTOHHYIECKOH OCHOBEe, B COOTBETCTBHM ¢ 3THM M B 3aBHCH-
MOCTH OT TOTO, K KaKHM Te0TeKTOHHUECKHM COOPYKEeHHSAM OTHOCATCS Tep-
PHTODHH K MOMEHTY PymooGpa3oBanys, MOTYT OLITh BHIAEJEHH CJIeTyIONIHe
IJiapHeflline THNLI DYLOHOCHEIX NPOBHHIMH, NPHYPOUEHHHIX: 1) K BHyTpeH-
HHM TIOAHATHAM TeOCHHKJHHAJEH — HHTPAreOaHTHKIHHAJAAM HIH I'e0aHTH-
KnuHajaaM, 2) K BHYTPEeHHHM IPOrHOaM TreOCHHK/JIHHAJEH ¢ HHTPareoCHH-
KJHHAJIAM, 3) K CPeAMHHEIM MaccHBaM, 4) K APEBHHM I[HTAM, HCIBITABIINM
NPOTOAKTUBU3ALMIO, §) K IUTAM, aKTHBH3HPOBAHHBIM B TIOCIEIPOTEPO30H-
cxoe BpeMs, 6) XK aKTHBM3HDOBAHHLIM IyaThopMaMm,

PynonocHble NpPOBHHUHMH, NPHYPOYEHHbIE K HHTPATEOAHTHKJIHHAJIAM,
XapakTepH3yIoTCs CAeNYIOIIMMHE OCHOBHLIMH YepTaMH:

a) TpOsBJIEHHEM OTHOCHTEJNbHO YCTOHUMBOrO IIOAHSITHS B TeueHHe AJIH-
TeJbHOH HCTOPHH pa3BHTHA. COOTBETCTBEHHO /IS HMX XapaKTepHbl CHHIKEH-
HEIE MOLIHOCTH PaspesoB OcafOYHBIX 00pasoBaHHil IO CPABHEHHIO ¢ TpH-
JIETAIOIIUMH HHTPATeOCHHKAHHAJIBHEIMHE OGJ1aCTAMH, a TakXke YacThle Tepe-
PBIBLI M Yr/IOBbIe HECOIVIACHS MeXIy DPa3HOBO3DPACTHBIMHM TOJIILAMH MOPOJ.
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B xapakrepu3yeMblX NPOBHHUHAX HapARy C OCaJ0YHbIMH MOPOXAMH, 4acTo
NpeicTaBISHHBIMU Mepec/anBaHHeM KapOOHATHBIX M TEPPUTEHHBIX 0CAaNKOB,
O0BIUHO IIHPOKO pasBuTHl 3P y3uBHbIe TOJIH KHCJIOTO H CPEIHErO COCTaBa;

6) WHPOKHM NOpPOABIEHHEM pPAa3pBIBHBIX HAPYIIEHHIl, Pa3BHBAIOMIHXCA
B TeyeHHe [JHTEJNbHOrO TNepHofa H OGyCJOBAMBAOUIHX oOOuiee IIEIGOBOR
CTPOEHHE TIOUaAH. DTH paspbiBHble HapyLIeHHs, KaK IIPaBHJIO, CJHYKHIK
KaHajgaMy JJs TPeUIMHMBIX M3JMHSAHME JaB, NI (OPMHPOBAHMS BYJIKAHOB
LeHTPAJBHOTO THIIA, @ TaK¥Ke JJId BHeApeHus GoJee MO3LHUX JaeK H MaJblx
HHTPY3Hil. DTH K€ Pas3pbIBHBIE HApyLIeHHS KOHTPOJHPYIOT pasMelleHHe
OpyJleHeHHs] SHIOTEHHEIX MeCTOPOXKIeHuH;

B) MHOTOKDATHBIM IIPOABJIEHHEM WHTPY3UBHOH AeATeNbHOCTH. PaHHue
KOMIIJIEKCBl HMHTDY3HMBHBIX NOPOX OOGLIYHO NpeNCTaBleHbl KPYNMHBIMH Teja-
MH TPAHHTOHIOOB, NPEHMYIIECTBEHHO IPAHOAHOPHTOB H rpanuToB, [loannue
HHTPY3HBHBEIE KOMIWIEKCHl IIDOSIBASAIOTCA B BHAe HeOOAbIIMX LITOKOB, JAaii-
k000pas3Hbix H GoJee CA0XKHBIX TO (DopMe Tesa PAasJHYHOTO COCTaBa, IpH
peskoM npeobnafaHHH KHCABIX H CyOIeqOuHbIX NMopoAd. XapaKkrepHo HaJH-
yie naex JaMnpodupos.

THIHYHBIMH [IPHMEPAMH PYRXOHOCHLIX NPOBHHUHH, NDHYPOYEHHBIX K HH-
Tpare0aHTHKJAHHAASAM, sBasiores: Kypamuno-Uartkaibckas 3ona [Oro-3a-
nagnoro Taubp-lllauns, obaactu Cepepuoro Kaskasa, Kamkapan-Mucxan-
ckas 3ona Mamoro Kaskasza, obaacts Pyanoropcxoro mogusitns (IJIP u
YexocnoBakusa) u mp.

PyNOHOCHLIE NPOBHHUMHM, NPUYpPOYEHHbIE K BHYTPEHHHM mnporubam B
ppefeiax reoCHHKAMHAJeH, HMEIOT CJAeNyIouIHe YepThl OTIHIHA:

a) OTHOCHTEJBHO YCTOHYMBOE ONyCKaHHe, MpOTeKaBllee B TedeHHe AJIH-
TeJIBHONO BpeMeHu. B cBA3M ¢ 3THUM 10151 HEX XapaxkTepHBl 3HAUHTEbHBIE
MOIHOCTH OCANOYHLIX TOJII, NpeJACTABIEHHHX TIpeHMyllecTBeHHo (Jniie-
BEIMH, CJAHIEBBIMH OTJIOJKEHHSIMH, a TaKkKe IIHPOKOe pasBHTHE BYJIKAaHO-
TeHHBIX TIOPOJ, OCHOBHONO H CpelHero CocTaBa TOABOLHBIX H3BEpPIKeHHI.
B psane cayuaes oGpasyiores KapGOHATHBIE MOPOJBL;

0) paaBHuTHE JUHEHHBIX CKIAAYATBIX COOPYXKEHHH reOCHHKJIHHAJILHOTO
TN, CONPOBOMAAIOLMIMXCSA, KaK MPaBUJIO0, MPOROJBLHBIMH HaABHTaMH, da-
CTO HMEIOIIHMH YelyiiyaTtoe CTPOCHHE;

B) B HEKOTODLIX CJyuYasx Da3BHTHEM BHOJAb Y3KUX 0CIa0leHHHX 30H
nOACOB HHTPY3UBHBIX MACCHBOB OCHOBHOTO M YJAbTPAOCHOBHOIO COCTaBa.

OnHako rjaBHoe 3HAaueHHE B MHTPAreoCHHKJIHHaJfAX npHo6Gperaior Go-
Jiee TO3AHHE KPYNHbIe HWHTPY3HBHBIE MACCHBBI KHCJIODO H CPeJHero cocTana.
BHEAPHBIINECH CHHXPOHHO C (POPMHDOBAHHEM CKJQTYATHIX COOPYKEHNHH H
COOTBETCTBEHHO BBITAHYTHIE COMVIACHO ¢ OGUIMM IMpPOCTHPaHHeM CKJIafoK.
nst MHTPareoCHHKANHANBLHEIX 06/1aCTel He XapaKTepHO NPOSBIEHHE MaJjbiX
muTpy3uil. Ho, ecrecTsenno, mopoms! nafikoBpX (baluil KHCJIOTO H CPEJHETD
€OCTaBa, SIBASIIOIIMECH [AePHBATAMH TPAHHTOHIOB, OTMEUaloTCHs HepemKo.
Mafikn mamnpodupoB JuG0 OTCYTCTBYIOT, JHGO NPOABAAIOTCA Ha JOKAJb-
HBIX TJIOWAAsX, He 00pasys BRITAHYTHEIX HOSCOB.

[IpuMepaMu pYMOHOCHBIX TNJIOMIAMEH, COBHANAIOUIHX € WHTPATCOCHH-
KIHHANSMH, SBJASIOTCS PYHLOHOCHBIE 30HBI CpPeNXHHHOR uactH Ajancko-Typ-
Kecranckoro xpedra, cpennnuas sona BocrouHoro 3abaitkanaea ®u Jp.

PynoHocHEle MPOBMHUMM, NPHYPOUEHHBIE K CPEAMHHBIM MacCHBaM, MO-
ryT 6biTh pasmgeseHnl Ha gBa THna. K nepBoMy OTHOCATCS MPOBHHLHH, Ha-
XOAALIMECH B Mpefleax «0GJOMKOB» IIHTOB, OKPYXKEHHBIX CKJIaJ4aThIMH
COOPYIKEHHSIMH H XapaKTePH3YIOIIHXCH AJIHTENbHBEIM BO3IBIMaHHEM H Pa3MBbl-
BOM C OJAHOBpDEMEHHDLIM IPOSBJICHHEM JOKaJbHBIX NPOrHGOB, B mpemenax
KOTOPHIX HaKamIHBaldHCh ocafku. OpyleHeHHe BO3HHKAET B IIPOLecCe aKTH-
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BH3AIlHH TaKHX «0OJOMKOB» MIHTOB, OO0yC/JIOBJHBAIOLLE]l MOJIHOBJAEHHE pa-
Hee CyIecTBOBABINHMX M DAa3BHTHE HOBHIX Pa3pbIBHBLIX HAPYILIEHHEH, BHeIpe-
HHE TPaHHTOHAOB H JPYrux NNPOAYKTOB MarmaTH3dma, a I031Hee IIpOfABJIe-
HHE rnnporep.ma.nbﬂoﬁ MeATEVIbHOCTH. THIHYHBIM NpUMEPOM py,lIIOHOGHhIX
NPOBHHIHH paccMaTPHBAeMOro THIIA ABJseTCcs YELICKHI CPEelHHHBIH Mac-
cuB. Ko BTOpOMY THNY PYAOHOCHBIX TPOBHHIHM, NMPHYPOYEHHBIX K CPedHH-
HBIM MacCHBaM, OTHOCATCA TPOBHHLHH, pas3BHTBle B 6Ja0Kax ApeBHHX HH-
TEHCHBHO MHCJOLHPOBAHHEIX MeTaMOpP(H30BaHHLIX IOPOJA, [ePEKPBITHX
MAaJIOMOLIHBIM YeXJOM ¢/1a60IHCAONHPOBAHHBIX 0CAIKOB. DTH GJIOKH OKpyHe-
HBl 30HAMH PasBHTHA 0oJiee MOJOIBIX CJOHCTHIX TOJMI, MHTEHCHBHO CMi-
THIX B JIHHEHHbIe CKJAaJKH. MarmarusMm B Ipelesax TeKTOHHUeCKHX 0/I0KOB
MpOsABJIEH OTHOCHTEIbHO cJabo H XapaKTepuayeTcs BHIXOLAMH I'DaHHTOH-
[10B, 00HAaXKAIOUHUXCA BIOJbL PAa3pPHIBHBIX HapylueHui. B ckragyaTelx 30Hax,
o0paMasIOHX XapaKTepPH3YeMblil THII CPEIHHHBIX MacCHBOB, pa3BHTHI HE
TOJLKO HHTPY3HBHEIE MacCHBH, HO u 3(pys3uBHbe 00pasoBaHHS, OOLIYHO
CBA3aHHLIE ¢ TPEIHHHLIMH H3JHSHUAMH. THIMYABIMH MpHMepaMH pYLOHOC-
HBIX HpOB’H‘HU.HI"I BTOPOTO THIIA SABJASIOTCH Arunckas nauta B8 BocrouHoM
3abafikanve, o6nacte CeeepHoro Kasaxcrana, a rtaxxe KoabiMckHii Mac-
CHB.

PynoHocHble NMPOBHHIHMM, CBSi3aHHble ¢ JIPEBHHMH IHMTAMH, HCIbITaB-
WHMH NPOTOAKTHBH3ALHIO, IIDHYDPOUHBAIOTCA K BHYTPEHHUM TONHATHAM HJIN
nporudaM, BO3HHKIIAM K KOHLY ApeBHeH ckaafyaTocTH, Jubo pacnoJara-
I0TCST B OKPaHHHON 30He JPeBHUX IIMTOB, BOAH3H maaTGOpPMEHHOIO yexJa.
JHIoreunLe MeCTOPOXKASHHUS, PA3BATHIE B 3THX NPOBUHUASX, 0GpaRoBaauch
B CpelHeM HJH TO3JHEM TpOTepo3oe.

Oco6eHHOCTbIO re0JJOTHYECKOTO CTPOEHHS XapaKTepH3yeMbIX IIPOBHHIHUMA
SBJSIETCH IIMPOKOE paclpocTpaHeHHe B HX Ipelenax pa3pPHIBHBIX Hapyile-
HUH, HCOBITABIINX IJHTEJbHOE Da3BHTHE, a TaKXe HAJIH4YHe Y3KHX IPOTH-
00B, CJOKEHHBIX IPEHMYLIECTBEHHO TepPHIeHHBIMH OCaAKaMH, MOJABEPTIIHMH-
Csl HHTEHCHBHOH CKJIA/4aTOCTH JTHHEHHOIO THIIA C YACTHIMH MEXKIJIaCTOBBLIMH
CpPBIBAMH H TIONEPEYHBIMH paspHIBHBIMH HapylleHHAMH. B sTHX 1npo-
BUHITHAX TIPOHCXOMHIH MHOTOKDATHEIE BHEJDEHMA HHTPY3HWBOB, NPHYEM HaH-
6oJiee MO3IHHE H3 HUX XapaKTePH3YIOTCS MPEeHMYLIECTBEHHO CyOUIeJO0YHBIM
cocTaBoM. K THNHYHBIM PYAOHOCHEIM NPOBHHIHSM, CBS3aHHBIM C IPEBHHMH
muraMu, otHocsTcs Kawnamckas, Bpasuabckas, 3amaaso-ABcrpaduiickas,
YKpauHCKOro KpHCTALIHYECKOTO IIHTA H JP.

PynoHocHble NPOBMHLMHK, CBSI3aHHbIE C AKTHBU3HPOBAHHBIMH B TOCJ]e-
NpOTEPO30iiCKOe BpeMsi WIMTAMHM, XapaKTEPH3YIOTCA Pa3BHTHEM apXeiCKHX
H NPOTEpPO30HCKUX TOJII, NOABEPTIIHXCH HHTEHCHBHOH HCIOKALMH H MeTa-
mopbuamy. B ux mpenenax npocaexuBalOTCs KPYNHbIE pa3pPbIBHbIE HapyIe-
HHUH, 3a/J0}eHHBle B NPOIECCce CKJIAJ4aTOCTH B apxXee HJH pPaHHeM IMpOTe-
pPO30€ H HCNBITABIUHE [IHTENbHYI0 HCTODHIO Pa3BUTHA, AKTHBU3AUUA IITH-
TOB, KOTOpAad NpPOABAAJNACH B PA3JHYHBIE 3TANBl — IIaJe030e, Me3030e HIH
KaliHo30e, — OOBIYHO BHIPAXKaJachb B BO30OHOBJEHUH JBHKEHHH [0 3THM
IPEeBHHM pA3DLIBHBIM HapYLIEHHSM, CONPOBOKIABINHMCSH BHEIDEHHEM Mpo-
AYKTOB MarMaThHsMa — IOTOKOB H JaeK HHTPY3HBHBIX nopoa H THIpOTep-
MaJbHOH JesaTeNbHOCTbI0. B cBA3H ¢ HEONHOKPATHEIM TPOSBJIEHHEM IpPEB-
HYUX Da3pBIBHBIX HAPVIIEHWH NOPOABI, NPHJIeramollie K HUM, HCILITbIBAIH
MHOTOKDaTHbIl MeTaMOP)H3M, BLI3BaHHLIl TOCTYNJEHHEM DacTBOPOB pas-
Horo cocraBa. B pesyabTare 3T0ro BOAH3H XapaKTepH3yeMBIX HapyIIeHHH
NPHMBbIKAIOUIHEe K HHM TOJIIIH B IpenenaX y3KHX 30H npuoOpenn Gaarompu-
SITHHEIE JIJIS PYMOOTJOMKEHHs XHMHUECKHH cocTaB H (H3NKO-MeXaHHUYecKHe
CBOHCTBA.
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[IpuMepamMu pyAOHOCHBIX INIPOBHHLUHH HAa A4KTHBH3HPOBAHHBIX IIHTAX
¢ XapakTeDHBIMH JJI9 HHX 30HAMH KPYNHBEIX PaspLIBHBIX HapyIIeHHH ABJA-
I0TCH OT/Je]bHBIE 30J0TOHOCHBIe obJsacrd AJjanaxa, chopMHUDOBABUIHECH B
paHHeMes0oBoe BpeMs, Pononckuit MmaccuB B Boarapuy, B npeinenax KOTOpo-
r0 pasBUTbl M3BECTHbIE CBHHIOBO-IHHKOBblE MECTOPOXKIEHHS, BO3HHUKIIHE
B [ocJ/ernajeoreHoBoe BpeMda, H ID.

[eosioruyeckoe CTPOEHHE PYAOHOCHBIX NMPOBHHLUMI HA AKTHBH3HPOBAaH-
HbIX maaTdopMax xapaKTepH3yeTcs TeM, UTO PYAOHOCHBIe IIOIIAJH B Teye-
HHe IJIATEILHOrO BpPEeMEeHH Pa3BHBAJHCh B KayecTBe THIHYHHEIX miandopm,
4 3aTeM B HHUX MPOHHKJH pa3pacTaBUIHecs 110 BOCCTAHHIO H3 (PyHIAMEHTA
paspLiBHbIe HapyILIeHHs, COIIPOBOXKAABUINECH B HEKOTOPBIX CAyUaiX BO3HHK-
HOBeHHeM NporuboB, HHTEHCHBHOH CKJIaZ4aTOCTbIO, PAa3BHTHEM MHOrO3ITAall-
HOrO HHTPY3HMBHOTO MAarMaTHsMa d THIPOTEPMAJbHOH  [eATeJbHOCTEIO.
B kauecTBe MPHMEepOB DPYMOHOCHBIX NIPOBHHIIHH, CBSI3aHHBIX C aKTHBH3HPO-
BaHHBIMH TuIandopMaMH, MOTYT OBITh Ha3Baubl npoBHHIHH IOxHOro Kuras
(Kazanokuii, 1972), Annana, Bocrounoro 3aGaiikanbs, a takxke [Honbacc,
Onnako nocsaenHsis NMPOBHHIHS XapakTepH3yeTCsl He3HAUHTeJbHBIM NPOSAB-
JIeHHeM MarMaTtH3aMa.

PYAHBIE MOSICA H PYJOHOCHBIE 30HbI
B PA3JIHYHBIX MPOBHHIUAX

Kak yxe ormeuanoch, B OTIENbHO B35ITOH PYIOHOCHOH  IPOBHHIHH
HIH B PALOM HaXOASALIHXCA TPOBHHUHSX Pa3BHUTHI MECTODOXKIEHHS pa3HO-
o6pasnbix MeraanoB. IIpu sTtoM wacTo MecTOpOXKAEHHS OZHONO MeTaslia
pa3MentaoTes 8 mpejfesnax BLITAHYTHIX [MOSICOB MM 30H, NPOCHEXKUBAIOIIHX-
¢ HepexKko mo mpoctHpaHHio no 400—500 kM u Gosee. Takoe TosCOBOE
pacnpeneseHHe MecTOPOXKIEHHI oOcoOenHo XapakTepHo AJs PYMOHOCHBIX
NPOBHHIHH B Npefenax cKIagyaThix obaacreil. 31ech 0OLIYHO Pa3BUTHE PYI-
HEIE TIOfica, Hecyllue CYypPbMSIHO-PTYTHBEIE MeCTODOKIHHS, NOJHMeTa/aHye-
CKHE, 30J0TOPYAHbIE, 0J0BO-BOJb(pPaMOBLEIE, MOJIHOIEHOBbIE, BOIOTO-MOIHO-
JeHOBble M Ap. B HEKOTOPHIX TIPOBHHIHAX, KPOME TOIO, BBIABJIEHBI pPYHHbIE
nosica, BK/AIOYAIOLIHMe MECTOPOXKICHHA ypaHa # ¢uoopura. B oTaedbHBIX
cIygasx IOJHMeTaJJIHYecKHe PyAHbIe Tosica PasfendioTcs Ha J[gBa napal-
JeJbHBIX, HECYIIHX pas3/lebHO CBHHIOBO-IHHKOBOE H MeJHOE OpyZeHeHHe.
Hepenko B cxnaguarblXx o0JacTdX HMEIOTCA TaKiKe pyIHBIE TIosica, BKJIO-
qaliie MarMaTuyeckHe MecTopOXAeHHs XpoMa, MJIATHHBI, THTaHa, BaHa-
Aus M APYTHX MEeTaJsjl0B, CBS3aHHBIX ¢ OCHOBHBIMH M YJIbTPAOCHOBHBIMH IIO-
pogamu. Illnpuna noscos HemOCTOAHHA M KoJaebJercs OT NepBhIX KHJIOMET-
poB g0 80—100 xm. B mepBom cayuae MBl B CYLIHOCTH HMEEM [LeJ0 He C
DYIHBEIMH TIOSicAMH, a DPyAOHOCHBIMH 3oHaMu. OOmeld 0cOOEHHOCTLIO Bcex
PYLHBIX MIOSICOB H PYJOHOCHBIX 30H SIBJISIETCH TO, YTO OHH I[POCJEKHBAIOTCH
B 006/1aCTSAX, PA3NIHUAIONIHXCH MO Te0JOTHYeCKOMY CTPOEHHIO H HCTOPHH
reoJIOTHYECKOTO Pa3BUTHA, H B GOJLIIHHCTBE CAYYaeB MPelCTaBJAEHBl CaMO-
CTOATEJBHLIMH TEKTOHHYECKHMH OJIOKaMH, HePEeAKO COOTBETCTBYIOUIHMH OI-
pefle/leHHBIM CTPYKTYpPHO-(pOpMalnHOHHBIM  30HaM. IlpexJe ueM mepeiTH
K obuell XapaxkTepHCTHKe OCOOEHHOCTEH re0/IOTHUECKOr0 CTPOEHHsI THIIHY-
HEIX PYAHBIX TIOSCOB, NPUBEAEM HEKOTOpPLIC IPHMEDHL.

Pazvelene opyAeHeHHS PasaHYHBIX METAJNJI0OB B Ipelenax onpere-
JIEHHBIX IIOSCOB HauboJee OTyeTaHBO mpossieHo B Bocrouynom 3abaiikalbe.
C. C. CmupHoB (1944) BBIEJTHJ B 3TOH NPOBHHIHH TPH DYJHBIX IOsica, Bbl-
TAHYTBIX B CEBepPO-BOCTOUHOM HANpaBJEHHH, B COOTBETCTBHHM ¢ MNpPOCTHPA-
HHEM TJIaBHEHITHX pAa3PBIBHLIX HapyUIeHHH, BOCTOYHLIA M3 HHX, IOJY4YHB-
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MW Ha3BAHME [OJMMETaJJIHUuecKoro, MNPOTATHBAETCA HA HECKOJAbKO COT
KHJOMETPOB BAOAL p. ApryHu. 3amaiHee MONMMETANIHIECKOro nosca pac-
nojiaraeTcsl pefKOMeTaJabHbIi Mosic, TAKXKe NPOTATUBAIOLIHICS HA HECKOJIBKO
COT KHJIOMETPOB M BHITAHYTHII mapajienbHo nepsomy. [IpumbKaromui c
cepepo-3amaja K PeIKOMeTabHOMY CHeNyIONMH PyAHbIT Tosc Obll HasBad
zosoto-MoauGaenosuM (puc. 54). KMmea B ofmem Takoe e NPOTAKEHHE,
KaK ¥ Te ABa mosica, 30JI0TO-MOJHGIeHOBHI MOsiC 3HAYHTENBHO Gojee y3Kuil
W MO CTPOeHMIO nmpuGmwxkaercs K pyAaoHocusim 3onam, C. C. CMupHOB mMoz-
YepPKHBAJ, UTO B NIpeleax KaxKoro H3 3THX PYAHBIX MMOACOB PasBHTHl MH-
HepaJbHble acCOUMalLNy, XapaKTepKbie /i BCEX MOACOB, HO NPOMBbILLIECHHOE
3HAYEHHE B KAXKIOM H3 HHX HMeeT JHIIb OnpejefeHHafs rpynmna Meransios.
STOT BHIBOJ MOATBEPNHICS JATbHelHMH HecaenoBanuaMu. Ipn stom Gbl-
"m0 ycraHoBaeno, u4to DBanelickoe
30JI0TOPYAHOE MeCTOpOKAeHHe
ctopmupoBasoch B CJAOHCTHIX OCa-
JAOUHBIX TOJMIIAX ME3030HCKOTO NpOo-
rn6a, HaXOASLIETOCst HIPHMEPHO B
LeHTpe  peJKOMeTa/JbHOro Iosca.
B To ke BpeMs Ha rpaHuie peiko-
METAaJTbLHOTO H NOTHMETaJJIHYecKo-
ro TIOSICOB TIPOCJEKHBAETCS 30HA
pa3BATHA MONUOJEHOBHIX  MeECTO-
POXIEHHH, a C ora K nojJpmerads-
JTHYECKOMY NOSICY NpAMBIKaeT iio-
OpHTOBHEIA pynHEIA noac. Hapany ¢
3THM  (IFDOPHTOBOE  OpY/eHeHHe
pasBHJIOCE MecTaMH BHYTPH Kak
Pue. 54. PYAHHEB ﬂOHga B;%To‘i};l(?ﬂ;ﬁaAﬁsﬁ' NOJHMETaNJIHIecKoro, Tak H PefKo-
: - bi —

KMﬂ:)b'ﬂ (%}jrecm)ﬂm‘%ﬁ(ﬁ?;;%iz B(gﬂ(_w)' MeTaJbHOTO PYIHbLIX MOSICOB.
Tlpuapryscxnii nomnmeraninuecguii (Pb—Zn) IlpoBeieHHEIMH HCCIEI0BAHHA-
u dumooputossi (CaF) MH YCTAaHOBJEHO, YTO 0fGUas IJIO-
mane 3abaiikaabcKo# PyAOHOCHOM
NPOBHHIIMH OKAa3bIBAETCH 3HAYUTEJbHO OGoJblied, yeM 3TO paHee Npeimno-
Jarajocb. B ceBepHOi ee 4acTH BHIABJNEHH HOBHEIE PyAHHE mosica. B wacr-
HOCTH, NpHMepHO Ha paccrosund 100 KM ceBepHee 30/10T0-MOJHOIEHOBOTO
nosica, Buifesersoro C. C. CMHpPHOBBIM, HaMeUeH HOBLIH MOJHGEHOBBIM
PYAHEI TOAC, TaKike BHITAHYTHIH B CEeBEPO-BOCTOUHOM HalnpasJieHHH. [la-

Jee K CeRepy HAMeuaeTcs HOBLIH MOJHMeETANHUECKHH II0sC.

C. C. CmupHOB nokasaj, 4TO KaXIbH M3 BHJIEJEHHBIX HM DPYAHBIX
NOSICOB OTJHYAETCH I'e0JOTHYECKHM CTPOEHHeM H HCTOPHeH TIeoJorHYecKoro
paseuTHA. PasauueH B 3THX Mofcax XapakTep MO3JHeMe3030HCKOrO Marma-
TH3Ma, XOTs 0 BPEMEHH IPOSBJIEHHST OH MPHMEPHO CHHXDOHHEI, CorsiacHo
C. C. CMHPHOBY, CyLIECTBEHHO He PA3IHIaloTCs 10 BO3PACTY TaKKe H Bepx-
HeMe3030H0KHe MECTOPOXKACHHSI BCeX MeTaJJIO0B, NPOSBJIEHHBIE B PA3JTHIHEIX
pyauelx nosicax!. ITH MOMONKEHHS MOJHOCTbIO MOATBEPAHIHCEH MOCAEAYIOUIH-
MH HCCACROBaHHAMH.

BropbiM npHEMEPOM HI0SCOBOTO Pa3BHTHS opyAeHeHus asiaserca Bocrou-
Ho-Kazaxcrauckas pyaowocHas NpOBHHIHA. 3Jech, cornacHo M. @. I'pu-

1 C. C. CunpuoB oTmeuas, uto B Bocrounom 3aGalikambe OT PasMblBa COXPAHHAUCDH
Takike ¥ HEKOTOphle MecTopoxnenus, cHOPMHPOBABIIMECA K KOHUY TMAaJe030HCKOi SMOXH
CK/IA/MATOCTH, HO OHH HMEIOT KpadHe NOoJAYHHEHHOe 3HAYeHHE M0 CPABHEHHIO C BepxHemeso-
S0HCKHMH.
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ropbeBy, B. 1. HexopomeBy u ApyruM reojoraM, HaMeyaercs 4uerbipe pyXA-
4HIX 110s5ica, BHITAHYTHIX B ceBepo-3amalHoM Hanpasjenud. Haubonee cesep-
HBll M3 HHX, OXBATHIBAWOIWIKE npearopbs ['opHoro Asras, HeceT BOJAbpamo-
Boe u MoaubiaenoBoe opyzeHeHue, C iora K HeMy [DPHMBIKAeT MOJHMETa/Nl-
auueckuit mofc Pyanoro Anras, umeromuit mmpuny 60—80 xMm, c cesepa
4 jora OrpaHHYeHHbI 30HaMu cMsTusa (puc. 55). K rory or momnmeraninye-
CKOTO TapaJj/ieNbHO eMy NpoTArnBaercsi peaxoMeraibhblii Kan6a-HapeiM-
ckifi TOsiC, B Tpexeiax KOTOPOro PasBHTO BHICOKOTEMIEpPATYpHOE THIPO-
TepMaJjbHOe 0JOBAHHOE H BoJAbdpamoBoe opyleHneHHe. B sTom ke pyaHoM
nosice, 0COOEHHO B €ro MEHTPaJbHOH WACTH, IIHDOKO PAa3BHTHI PEAKOMETaJb-
gnle mermMatuthl. C ra 3ToT mosic ofpamJfgeTci
KanGuuckuM 30J0TOPYIHBIM NOSCOM, XapaKTepH-
3YIOLLHMCSl Pa3BHTHEM CpeIHeTeMIepaTypPHbIX 30-
NOTOPYAHBIX MECTOPOXKIEHHH 30J0TO-KBapleBOH
tdopmanuy.

Ilsomann, BAOAL KOTOPHIX  BHITATHBAIOTCA
pyAuble T0sica, OTJHYAIOTCS  reOJOTHYECKHM
CTPOEHHEM M HUCTOpHell TIeoJIOrH4ecKOro pasBH-
tug. Cornacuo gauaeM A. K. Kawonosa (1968 r.),
CYyMMHpPOBABLIETO MaTepHaNhl He TOJbKO IeoJo-
FHYECKHX, HO H reo(GH3HYECKHX HCC/AeLOBaHHH,
gosHMeTaaanyeckni nosic Pyanoro Aaras u KaJs-
5a-HaprIMcKuil pellKOMeTaJbHBbIl 0S¢ OTIHYAIOT-
¢s Takyke TAyOMHHBIM CTpOeHueM. B moaumerad-
AHYecKoM Mnosice $a3anbTOBas S0HA HAXOMHTCA
O6MMKe K COBDEMeHHOH IOBepXHOCTH. B To xKe
BPpeMsl B pPeIKOMETAJbHOM [Ofce 3HAYuTeNb- Puc. 55. Pyrneie mosca
HO Gosee MOMIHHIM OKashiBaercs rpaHuTHb Bocrouno-Kasaxeramckoi
. npoBHHUMH (CXeMa): 30J10TO-
C/I0H. pyamei  (Au),  oJIOBSHHO-

I'naporepManbHble MECTOPOMKIEHHS, INIPOSIB-  Boaetpamosit (Sn—W), mo-
JeHHblE BO BCeX PYAHBIX MNoscax, copmupoBa- Jaumeramanyeckuit (Pb—Zn)
JHCh B TIO3JHETEPLHMHCKOE BPeMsl W BCE OHH, BH- 1  BOTbHDAM-MOMHGACHOBHI
IHMO, BO3HHKJH  IOCHENOBATEJNBHO B TEUEHUE (
NepMCKOro nepuoja.

[TpumepoM 30HANLHOIO pACHPENENSHHS  SHAOTSHHOTQO  OPYAEHEHHS
ABJSIETCA TAKXKe pYLOHOcHas npoBuHUMs Asaiicko-Typkecranckoro u 3e-
paBuranckoro xpe6tros Cpenneit Aswu. 3mecCh, COTVIACHO  HCCAEIOBAHHUAM
. W. lllep6akosa, A. B. Koposesa u Apyrux reojoroB, HaMeyaeTcs ceMb
PYAHBIX TOSICOB, BRITAHYTHIX B OGLIeM B IUHPOTHOM HAamMpaBJeHHY H paclo-
JOXKEHHHIX TPHMEPHO CHMMETPHYHO MO OTHOIIEHWI0 K och Anaficko-Typxe-
cranckoro xpefra. HauGosee ceBepHHIH H3 HHX — IOJHMETa/THYECKHH
nosic, BHITATHBAKIIMACA Mo ceBepHOoMY Gopty Pepranckoii nosnunsl. B mpe-
fenax 3TOro ModAca PasBuUTHl KaK radeHuT-chanepuToBhle MECTOPOKISHUS H
pYAONPOABIEHHS, TAK M PYAONPOABIEHHS CYJaAbJoco/ell CBUHIA C BBICOKHM
conepxkanueM prytH. C ora Kk BosuMeTa JIHUECKOMY MOSCY NPHMEIKAeT
CYDbMAHO-DTYTHEIH DYAHBIA IOSC, BBLITATHBAIOLIMHCA BIOJb IIPENropbes
Anaiickoro n Typkecranckoro XxpeGToB Ha 3HaUHTEAbHOM NpoTsXKeHuH. Cie-
IyIOLUM PYAHBIM T0SCOM, PacnoJ0oXeHHHIM I0KHee W TaKKe BHITAHYTHIM
B WIHPOTHOM HANpaBJeHHH, SBJASETCH MOAC PA3BHTHA MLIMBSAKOBHX (apce-
HONUPHUTOBLIX), BOJAB(PPAMOBLIX H YacThl) K0GaJbTOBLIX MECTOPOXKIEHHA H
pymonposBiaeHuil. Bronb ocesoft gactu Anaficko-Typxecranckoro xpefra
BBITATHBAETCSA NOAC TPAHHTHBIX merMaTHTOB. K 10Ty OT Hero, yixe Ha 03KHOM
CKJIOHE 3TOro xpedTa, NPOCAEIKHBAETCS MOSC OJOBO-MBIIIBAKOBEIX MECTO-

W—Mo)
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POXKIeHHH H DYAONPOSABJIEHHH, K KOTOPOMY C IOT@ NPHMBIKAeT PTYTHO-CYpPb-
mausi DxuwxkukpyTckui nosc!. Eme 0XHee MpOCHeXUBAETCA MOAC, B KO-
TOPOM HAXOIATCH CBHHIOBO-LUHHKOBble DYNONpOsBJeHHs. Bce sHaorenHbie
MeCTOpOKIeHHS, pa3BHThle B Ipelesaax PYAHBIX NofAcoB, chopMHPOBATHCH
B TIO3AMErepiyHcKoe BpemsZ. MexaouenneM sBASeTcs caMbiii I0KHbBIf CBUH-
LOBO-IHHKOBLIA 1MOSC, BO3PACT PYMONPOABJEHHHA KOTOPOTO, BHIHMO, BepXHe-
Meso3oickuii, Tax ke Kak M B BHIIe DacCMOTPEHHBIX NPOBHHUHAX, B Xa-
paKkTepH3yeMoil DyJoHOCHOH mpoBuHuUHH Tsus-lllans naomanu, BAOAbL KO-
TOPHIX BHITSNMBAETCH KaXKAbIH M3 Ha3BAHHBIX DYIHBIX II0SICOB, OTJHYAIOTCH
reoJOTHYECKHM CTpPOeHHeM H HCTOPHeH TeoJOTHYeCKOTo pas3sBHTHA.

Pynuble mosica OTYeT/IHBO NpOCAEXKHBAalOTCs B mnpedenax [asHoro
KaBrasckoro xpefra, B 3akaBKasbe, Ha Ypale H B JAPYTHX DYIOHOCHBIX
npoBunHAX. OIHAKO HMEIOTCA H TakHe NPOBHHUMH (OCOGEHHO 3TO Kacaer-
€ aKTHBH3HPOBAHHBIX IUMTOB H MAaT(poOpM), B KOTOPHIX BHITAHYTHIE PYyI-
Hble II0sica He TPOsBJEHLl, a OpyIeHeHHe DACHPOCTPAHEHO B IpeAenax IJ0-
maneﬁ, UMEIOIUX HenpaBuJabHbIe, audo H30MeTpHUHble OuUepTAHHUI.

BO3MOXHBIE NMPHYHHBI NMPOSIBJIEHHS PErHOHAJIBHOH 30HAJBHOCTH
3HAOTEHHOI0 OPYAEHEHHS

Ulnpoko H3BeCcTHAs cXxeMa IDMMOHCA O 30HAJBHOCTH OPYIEHeHHs, Ipo-
SIBJIGHHOH 110 OTHOWIEHHI0 K KynosnaMm ©OaTOJHTOB TPAHHTOHIOB, BCTPETH/A
cepbesHble Bozpamenua. C. C. CmupnoB (1937 r.) yGenuTenbHO mOKas3al,
UTO YIOMSHYTas CXeMa 30HaJLHOCTH B OJHOM BHAE B NpHPOLe He Habuio-
naerca, Muorma Juwb BHABASITCA ABE H2 BHUIENIEHHBIX 30H, KOLLA, Ha-
npuMep, ¢ rayOHHOH HJAH B TOPH3OHTAJNbLHOM HaNpPaBIeHHH CYLIECTBEHHO
LIMHKOBOE OpyJeHeHHe CMeHAETCS CYLlecTBEHHO CBHHIIOBHIM. Bmecre c TeM,
no C. C. CvupHOBY, OTYUETJNBO HAMEYALTCH CMEHa MHHEpPAJbLHBIX accoiMa-
IWH B DPYAHBIX TeJax Kak B BePTHKAJbHOM, TaK M B TOPHU30HTAJbHOM Ha-
NpAaBJeHUsX, BhHI3BAHHAA NPEPBIBUCTHIM (NMyJbCALHOHHBIM) MOCTYIJIEHHEM
MOpPLHHA PacTBOPOB DA3HOr0 COCTaBa Ha (hOHe BCHHIUEK TPELIHHOOOpa30Ba-
Hug. Taxaa soHaabHOCTb, HasBaHHas mosanee 0. A. BuauGuueim (1951)
«IIyJAbcalnpoHHOM», Mo npencrasiaenusm C. C. CMupHoBa, OCI0KHAETCS TOJ
BO3MeHCTBHEM. TEMIIEPATYPHOTO peXXHMa OCTHIBAIOIEr0 HHTPY3HBHOIO Mac-
cuBa. TaxkuM o0pa3oM, TePBHUHYI0 30HAJBHOCTL DHILPOTEPMAaJbHBIX MeECTO-
poxpenuit ¥ pyaubix moned C. C. CmupHOB paccMarpuBaa ua doue He
TOJIbKO Pa3BHBAMIUMXCA Pa3PLIBHHIX HAaPYLIeHHH, HO TakXKe H OCTHIBAIO-
IMMX HHTPY3UBHEIX MaCCHBOB.

Paccvarpusasg perdoHanbHyio 30HAAbHOCTL Ha mnpuMepe Bocrtousoro
3abaiikaapa, C. C. CMUDHOB NOJYEPKHBAJ, 4TO IJIOUIAAH, 10 KOTOPBIM Bhi-
TATHBAETCHA KaxKIblii H3 BHISJEHHLIX HM PYIHBIX MOSCOB, OTJIMYAIOTCS OT
PANOM pACNOJOXKEHHHIX TeOJOTHUYEeCKHM CTPOeHHEeM, HCTOpHel reoJjorHue-
CKOI'O Pa3BHTHS M XapaxkTepoM MarmartuaMa. OLHaKo OH OTMeuas, 4To IPH

! Hecnenopanns MOCAENHHX JeT NOKashbiBalT, 4TO BAOAb 30HH TAYGHHHOrO pasjioMa,
K KOTOpOMY TATOTEIOT CypbMsHble H DTYTHhle MeCTOPOXIeHHH, OGHAMAalOTCA BEITAHYTHE
HHTPY3HBHLHIE MacCHBhHl FDaHHTOHIOB, C KOTOPHIMHM NPOCTPAHCTBEHHO ACCOLHHPYIOT OMOBSH-
Hble, BOJIb()paMOBEIe, CBHHLOBHE, cepeCpAHLle H IPYrHe MECTOPOXKIEHHS.

? Tlo posefimym nansum P, B. Baparopa, $/oOpHTOBHE MECTOPOMACHHSA, PadBHTHE
B NoJHMeTaMJIAYeCKOM nosce, c()OPMHPOBanHCL B aJbNHACKOE BpeMs,
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COBpeMeHHbIX HAYYHBIX 3HAHHUAX ellle He IpPeICTaB/ASETCHd BO3MOMKHLIM IIe-
peOpPOCHTbL MOCT MeXAY DYAHBIMM mosicaMu. B manbHeHlIeM BajkHble Hayd-
HEle HIEH [0 BONPOCY DErHOHAJLHOH 30HAJLHOCTH OBIIH  BBICKA3aHBI
A. B. Koponepmim (1949). Ilpexne Bcero A. B, Koponaes na mnpumepe
Anajickoro xpeGra yOGeIuTeabHO NOKa3aJ, 4TO NePBHUYHAS 30HAJbHOCTb THI-
pOTepMadbHLIX MECTOPOXKIEHHH pa3BHBAETCS HE MO OTHOLIGHHIO K HHTpPY-
SUBHBIM MAacCHBaM, & OTHOCHTEJILHO KDYMHBIX pa3pbIBHEIX HapyIIeHHH.
BmecTe ¢ TeM OH OTMeTHJ, UTO B TeX CIVuafsX, KOTJA 30HATbHOCTh HAaMe-
YaeTCsl MO0 OTHOUWIEHHIO K MHTPY3HBHBIM MacCHBaM, OHa HE Bbi3BaHa TeEHeTH-
YeCKOH CBA3bI0 OpYJAEHEHHA C 3THMH MacCHBaMH, a OOYCJIOBJeHa LEHTpPO-
OeKHBLIM DPasBHTHEM TPEIIMH, KOTOPHE MOCAeI0BATeNbHO BO3HHKAIOT H pac-
KPHIBAIOTCA 10 HalNpaB/AeHHIO OT MacCHBa B CTOPOHY BMEILAIOLIHX IOPOL.
A. B. Kopoaes (1959) BbicKasan Takxke KpafiHe IIOJOTBODHYIO M0 O
Pa3JHYHOM FleGH\H\l-IOM ypoBHe OTAEJEeHHd DYOIOHOCHBIX DacTBOPOB H COOT-
BETCTBEHHO O Da3JHYHOM pacCTOSHHH, KOTOPOE INPOXOAAT PacTBOPEl pas-
HOro cocraBa OT MeCcTa HX OTIEJEHHS A0 Mecra JIOKAJH3aUHH PY..

0. A, Buau6nn (1951) noMuMO my/abCalHOHHOH 30HAJBHOCTH BbIJIBH-
HYyJ TIOHSATHE O 30HAJBHOCTH OT/JOXKEHHs, KOTOpas BO3HHKAET IIPDH KpPHCTAJ-
JH3aLHH KaXJ0H INOCTymaouled HOBOH MOPIHH pPYAOHOCHBIX pacTBOPOB.
[Toanuee mo Bompocy O NMepBHYHOM 30HAJILHOCTH OpPYMEHEHHs B T'HADOTEP-
MaJIbHBIX MeCTODOXKIAEHHAX omybauKoBaH psf pabor (Pankesuu, 1959;
Jlesuuxuit, Cmupnos, 1959; Cmupsos, 1960; Boastceon, Jlykun, 1963 u np.).
Bonpockl 30Ha/JbHOCTH, KPOME TOrO, CHELHadbHO H HEOXHOKPATHO O0CYMXAa-
JAuch HaunHasg ¢ 1963 r. ma MexnyHApOJHEIX COBEIlaHHAX IO TeHe3HCy 3H-
IOTEHHBIX MECTOPOXKAEGHHH. YdeT BCeX STHX JaHHBIX NOKAas3blBaeT, 4To K Ha-
CTOSIIIEMY BpeMeHH MOATBepKJaeHbl paHee Bbickasanuble C. C. CMHDHOBBIM,
A. B. Koponesuim u HO, A, BHAHOGHHBIM T0JIOMKEHHS] 110 30HAJLHOCTH OpY-
JeHeHHsl W BBIABMHYTEI HEKOTOpDble HOBhle Hayunweie uiex B. M. Cmupxo-
BEIM, ¥YTOYHEHO caMO olpelnejaeHHe 30HaJbHOCTH OpYJAEHEHHS H IIOKa3aHa
HeoOXOAHMMOCTb pas/HyaTh 30HAJbHOCTb  PYAHLIX TeJ, MeCTOPOXKIeHHH,
PYAHBIX TIOJIEH M PErvoHaJAbHYIO 30HAJLHOCTL, DBIIO TIPEANOMKEHD HOBOE
onpejleJleHHe 30HAJbHOCTH OpPYAEHEHHH; NMOKA3aHO, 4TO OHA MOXKET BO3HH-
KaTb 110 OTHOLIEHHIO HE TOJbKO K BBIXOZAM OTHEJIbHBEIX HHTDPY3HBHBEIX Mac-
CHBOB, HO M K DAa3/JUYHEIM TEKTOHHUGCKHM sJjieMeHTaM. B nesom mojp 30-
HaJAbHOCTBIO ODYyIeHeHHs c/JelyeT [NOHHMaTb 3aKOHOMEPHYI0O CMeHy B IIpoO-
CTPAHCTBE OTHOCHTENbHO KAKOrO-JHOO Ie0/orHueckoro O06pas3oBaHHS THIIOB
OpYJeHeHHs, MHHepaJbHEIX ACCOIHALHN, OTAEJbHBIX MHHEDAJOB HJAH Haie
XHMHYECKHX 3/JeMEHTOB. TaKHMH reoJorHYyeCKHMH OOpa30BaHHSIMH MOLYT
0BT CKJaayaThle COOPYZK@HHS! HMJAM 30HLI JOJTNOXKHUBYLIMX DasjiOMOB IJIy-
OOKOro 3a/0KeHH#, OTAeJIbHEle HHTDPY3HBHEIE MAaCCHBBHI MJAH HMX TDYIIHL,
KpyllHble DaspHIBHBIE HapYUIEHHST ¥ BhIepiKaHHBIe TpeliuHbl, OueHb 4acTo
OTYETJHBAsl 30HAJbHOCTL IIPOABJISAETCH B IpeNeaax OTHEeJbHBIX PYILHBIX TeJ
(Boabdcon, JIykun, 1963).

PernonanbHas  30HaABHOCTL TakiKe mnoayuusa OGosee yrayGaeHHoe
ocBellleHHe, Brio MoKasaHo, YTO BO3HHKHOBEHHE ee MOMKET OHITh 00bICHEHO
JHIL TIPH YYeTe psAjfa [POUeccOB M HABJEHHH B HMX B3aHMOCBS3H U B3aUMO-
nponukHoBeHHH. IIpexae Bcero BhisicHSIETCS, UTO KaKABIH M3 DYAHBIX [OA-
COB NIPHYPOUYHBAETCA K OTAEJLHBIM TEKTOHHUECKHM GJIOKAM, pasjHdaioliuM-
¢ MexJy coboii HCTOPHEeH I'e0JIOTHYECKOTO Pa3BHTHS H MarmartuaMoM. [las
JOKaJH3alMy OPYLEeHEHHS pa3HbIX METaJJIOB B NAHHOM KOHKDETHOM TeKTO-
HHUeCKOM OJ0Ke BamHOe 3HaueHHe npuobperaiorT ray6HHa HaXOXKIEHH,
BO3pacT, OTHOCHTEJIbHAasA MPOYHOCTL H CTEINEHb HapyueHHOCTH TOpom pr&[-
faMenta. Ha pa3smellenne opyneHeHHsI TakKiKe BJHAIOT COCTaB H (PHU3HKO-
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MeXaHHYeCKHe CBOMCTBA CJHOHCTBIX TOML[ 4eXJa u BHYTPEHHEE CTPOEHHE
KPYNHLIX Pa3phIBHBIX HAPYLIEHHH, KOHTPOJHPYIOLIUX OpyAeHeHHe .

[IposiBneHHe perHOHa/AbHOH 30HAJABHOCTH OGYCAOBJAEHO HE TOJALKO 0CO-
GeHHOCTAMH T'e0JIOTHYECKOr0 CTPOeHHs PYAOHOCHEIX MJOINajei, HO H G U3HKO-
XHUMHYECKHMH YCIOBHAMH pymooGpasosanns. Ilpexnme Bcero ciaezyer YuH-
TbIBATb NOCAEIOBATEJIBHOCTE OTIAEJEHHSI PYLOHOCHLIX (I)JI}OHJI-OB pasHoro
€OCTaBa OT MarMaTHYeckoro ouara. ITOCKOJIBKY mpH 3TOM BepXHHE YacTH
MarMaTHYeCKOTO 0Yara IOCTeleHHO OCTHIBAIOT, TO, 0YEBHIHO, BCe HOBLIE
HOPUHH PYAOHOCHMX (QIIOHIOB GYAYT OTHEJAATHCA OT Gojee TIYOHHHBIX €ro
ypoBHeil. OTCiofa BhITeKaer, 4To OoJee JeTyuue PYAOHOCHble IIOTOHHI OT-
JensoTCs OT MeHee IVIyGHHHBIX YpOBHEH M, Cle0BaTeabHO, PaccTOSHHE, KO-
TOPOe OHH NPOXOAST OT MecTa OTAEJeHHs A0 MeCTa JOKalnH3alUud pyJd, fB-
aseTcs Gosee KOPOTKHM [0 CDaBHEHHIO C DACCTOAHHEM, KOTODOe HpOXOIAT
MeHee JeTyYde PYNOHOCHHIE [IONOHBL, OTAenfdollxecd OT OoJee TIYOHHHBIX
YPOBHEH 3BOJIOIHOHHPYIOINETO MarMaTHYeCcxoro oyara.
_  Pynonocubie ¢monnsl mpemctaBAfioT COG0H HAaAKPHTHUECKUH PacTBOD
BOIEI, YIVIGKHCJIOTHI H JPYDHX Ta30BBIX COCTABJAIOMIHX, COHEPIKAMME DYA-
Hble ¥ COJeBhble KOMINOHEHTH. [Jo Mepe NOHMIKEHHS TeMIepaTypH M JLasJje-
HHSl B Npollecce NPOHHKHOBeHHS B GoJiee BHICOKME TODH3OHTHI 38MHOH KO
(dJouabl NepexofsT B THAPOTepMalibHble KOMIJIEKCHBIe pacTBOphl. Bxoas-
niye B HX COCTaB KOMILIEKCHBIE COEIMHEHHUS DA3JHUYHBIX METAaJJIOB 0bJana-
I0T PAas’NUYHONH YCTOHUMBOCTBIO (HeCTORKOCTbIO). COOTBETCTBEHHO pacmal
STHX COEJMHEHUH M BulajleNde M3 DACTBOPOB PYAHLIX ¥  CONPOBOXKAAI0-
IIHX HX MKHJIbHBIX MHHEDPAaJOB NIPOHCXOAMUT B Pa3JHYHOE BPEMS, YTO HECOM-
HEHHO TakiKe BJHSET HA YCJOBHS IPOSABJEHHS PErHOHAJbHON 30HAJbHOCTH.
ITpocaunBaHHe PYJOHOCHBIX PAcTBOPOB B BePXHHE TODPH3OHTH B3eMHOH KOPHI
H TIpoLecCH pPYAOOTJIOXKEHHS NpOHCXONIT Ha (PoHe YMEHLUIEHHS CTENeHH
NPOsIBJAEHHA TeKTOHHYeCKHX AedopManHui. B pymonocHeix obaactsix HanGo-
Jiee MHTeHCHBHLIE TEKTOHHYeCKMe NBHIKeHHS IO Da3pbIBHLIM HapYIIEHHAM
OOBIYHO HMEIOT MEeCTO ellle 0 BHeAPEHH] HHTPY3UBHBEIX o6pasoBanuil. OHH
ellle OKA3LIBAIOTCS OTHOCHTEJbHO HHTEHCHBHHIMH B MOMEHT (DOpMHPOBAHHS
HEKOTODLEIX BBICOKOTEMIEPATYPHbIX MHHepa/lbHBIX accolualliil, a B Hanb-
HeHleM, IO Mepe KPHCTAJIH3aUHK OoJee NO3NHHX MHHEPAJLHEIX ACCOHNHA-
1HH, Bce Gosee W Ooaee 3aTyXaioT. DTa 0COOEHHOCTh, ECTECTBEHHO, IPHOO-
peraeT IepBOCTeNeHHOe 3HayeHue B NPOSBIAEHHH DerHOHAaJbHOH 30HAJbHO-
cti. [eficTBuTebHO, GOJiee BEICOKOTeMNEepaTypHOe OpyAeleHHe MoaubleHa,
0JI0Ba ¥ BOJb()PaMa BO3HHKAET M3 PYAOHOCHHX (JIOHIOB, OTAENTIOLIAXCS
or GoJee BepXHHX YacTell OCTHIBAIOLIEN0 MarMaTHYeCcKOro odara. B cBfsH
C 3THM MECTODOXIEeHHS STHX MeTaJJIOB, OYeBHIHO, MOTYT (POPMHDPOBATHCH
B TeKTOHHYECKHX 0JI0KaxX, B KOTOphle BHEAPSIOTCH MOCTOPOTeHHEIE HHTPY3HH
IPAHUTOHIOB, HE3ABHCHMO OT (PH3MKO-MeXaHWYeCKHX CBOHCTB nopox bynma-
MeHTa W jaxe B TeX cjayyasX, KOrja 3TH MOPOAb 06/1afaioT CIoCOGHOCTHIO
K TiacTHyeckKuM aedopMaliusm,

Tlo ppyroMy TpOMCXONMT IPOLECC PYNOOTIOMNKEHHS Yy Haubosaee mozgHe-
ro (IIOOPUTOBOrO OPYIEHEeHHS, NOCKOJbKY PYAOHOCHbIEe (IIOHMLI, NPHBOAS-

! Tlo Bonpocy O NpHYHHAX DErHOHaNBHON 30HANLHOCTH B HACTOAWIEE BpeMa BhICKA3aHO
HECKOJIbKO THmoTe3: 1) mocrynieHHe (GMIOHIAOB B 30HY PYAOOT/IOMKEHAS DPYIHHIX MOSCOB H3
PasnuuHLIX MarMaTHYeCcKHX 09aros; 2) mocTym/ieHHe (MIIOHZOB H3 MAHTHH BAOJMbL (OKa/db-
HBIX 30H, BHICTYNAOUWMX B KayecTBe KPYNHEAMMHX PYAOKOHTPOMHDPYIOUHX CTPYKTYP
(/1. TI, Sonenmaiin u np., 1973 r.; B, U. Cmupnos, 1974 r.); 3) mocrynaenne ¢awouzos B
30HY PYLOOTIO¥EHHS PYAHBIX IOSCOB M3 PA3IHIHEIX CAYOHHHBIX YDOBHEH OCTEIBAMIIErO
marmaTuueckoro ouara (Kopomes, 1959). B mpemnaraemofi paGoTe aBTOPH pa3BHBAIOT
TPETLIO THNOTE3Y.
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mue X ero GopMHPOBaHHIO, OTAEJSAIOTCA OT Oonee IiyOHHHBIX YDOBHEH OC-
THIBAIOILEr0 MarMaTHYecKoro oudara, Ha (oHe 3aTyXalOIHX TEKTOHHUECKHX
IBuKeHHH, B 3THX ycn0BHAX CHOCOOHOCTE K XPyHKOH AedopMaiuui MOpon,
(Gynnamenta npuoGperaer nepsocreneHHoe 3sHaueHne, OObyHO Haubosee
61aronpHATHLEIMH CpeAN NOpoJd, caaramiiux GyHIaMeHT, OKaskIBalTCH
ApeBHHE TPAHHTHI M NHEHCHI, pa3duThie 3aM0aT0 M0 OpYAEeHeHHs cepHell pas-
DHIBHEIX HapyIUEHHH, MPOSBJISIOMINXCS NaXKe NPH HHYTOXKHEIX TEKTOHHYE-
CKHX [BHMIKEHHSX, KOTOpble CONyTCTBYIOT (GOpPMHPOBAHHI0 MO3NAHHX MHHe-
paJbHBIX aCCOURANHI.

Bce usmoxennoe MOXKHO NpPOCTAeIHTb Ha npHMepe 3afailkanbCkoi py-
IOHOCHO# TpoBHHUIMHM. OfHaKo NpexAe 4eM MepeHTH K NONbITKe OGbsAcHe-
HHUS PErHOHAJBLHOH 30HAJLHOCTH, NposiBiaeHHOl B BocTtownom 3abaiikanbe,
cJellyeT OTMETHTb, YTO OCThIBAHMe MarMaTHYECKONQ 0uara, OUeBHAHO, HE
TOJMBKO TIPHUBOAHT K OTHENEHHIO PYAOHOCHBIX (JIIOHIOB € Pa3JHYHBIX TaY-
OHHHEIX YpOBHEH, HO TakXe M K IPOABJEHHIO Pa3JOMOB, OrpaHHYHBAIOLIHX
TEeKTOHHYecKHe OJOKH C pasJHyHOH HCTOPHEH TIeONOrMYecKOro pasBUTHA.
3To, NMO-BHAMMOMY, BHI3BIBAeTCSl OGIIMM yMeHbIIEHHeM o0heMa MarmartH-
UeCKHX Macc Ha ruyOHHe MPH HX OCTHIBAHMHM, KOTOPoe B CBOIO 0Yepellb
NPHBOAHT K NPOCERAHHI0 OTHeAbHBIX 0g0KO0B. IIpH 3TOM riaBuble pasiOMBEL,
10 KOTOPBIM MPOHCXOLUT 3TO MpOCefaHHe, BHAHMO, MPeHMYIUeCTBeHHO GhlIH
3a/0KEeHBl 34aM0JAT0 JO TPOSABJEHHA MarMaTHYeCKHX H IIOCTMarMaTHYECKHX
TNpOLECCOB, elle B NEePHOJ OCHOBHOH (assl cKaaivyaTocTH. 3aTeM 3TH pas-
JIOMB! B fIpollecce CTaHOBAeHus GaTONHTOB, HakomieHus 3(pPysuBHBIX 06pa-
30BaHHH H (POPMHDOBAHHS TOCTOPOTEHHHIX HHTPYSHH M SKCTPY3Hil HEOXHO=
KPAaTHO NOJHOBJAAAMCH, B nepuon, HeMOCPENCTBEHHO MPEIIIeCTBYIOIIHE OT-
TOKY MarMaTH4ecKHMX paclliaBoB B GoJiee BepXHHE FOPH30OHTHl 3€MHOH KOpHI,
NpH mpocelaHHH TOJIL MOPOJA, 3ajeralollMXx Haj MarMaTHYecKHM O4arom,
B CBSI3W C €ro OCTHIBAHHEM H yMeHblIeHHeM 00beMa, MOryT BO3SHHKATL H

HOBHE NONOJHUTEIbHbIE DA3JOMbl, Pa3pPacTalolIHecs B HaNMDaBJAEHHH CHH3Y
BBEpPX, N0 KOTOPLIM B MOCJAELYIOUWIEM MOIYT IPOCAYHBATBCH pPYMLOHOCHLIE
pacTBOpLI, MOAHHMaloliuecss B GoJiee BepXHHE TOPH3OHTHI 3eMHOH KOpPEI, B
30HY pynooTsaoxeHnsds, OmHaKo 3TH PAas3jIOMBEl BCKOPE 3aracHYT IO BOCCTA-
HHIO ¥ He NPOSBATCHA, eC/u B KPOBJe OCTHIBAIONIEr0 MarMaTHYeCKOro ouara
3a1eralT MOIUHBIE TOJMILH CAOHCTHIX MOPOM, o6MafaiollHe MIacTHIHBIMH
cBoficTBaMM. BO3MOXKHO MMEHHO II03TOMY B MHTPAreOCHHKIUHAIAX, O0COOEH-
HO MHOreOCHHKIHHANAX, PEeNKO BO3HHKAIOT THIPOTEPMAaJbHblE MECTOPOXK-
JdeHHA, a MoABAAIOTCA OHH B OCHOBHOM B 3BTEOCHHKAWHAJAX, nje mpefiBa-
pHTeNbHO BHEAPSIIOTCS HHTDY3HBHble O0Pa30BaHHA, YCHJAHMBAIONIHE aHH30-
Tponuio cpeasl. CheflyeT TakxKe OTMETHTb, YTO BCe NPOAYKTHI MarMaTH3-
Ma, CBfI3aHHBIE OBIMHOCTHIO MArMaTHUECKOrO ©Oyara H NOCHeJORATEeNbHO
BHEIPAIOIHeCd B 3€MHYIO KODY, CYLIECTBEHHO OTJIHYAIOTCA KJAapKOBHIM CO-
Hep:aHHeM MeTanjoB, B uacTtHocTH, Ha NpHMepe pALa DPYLOHOCHBIX NPO-
BUHIMH, TOe TIPOM3BOLHIOCL JETaJbHOE H3yYeHHe KJIaDKOBEIX COLEDKaHUI
MeTaJJI0B B H3BepmeHHbIX mopomax (Pyassie ropw, Kypamuuo-Hatkamas-
cxad, Bocrounoe 3abafikanbe W Ap.), XOPOIIO BHAHO MOCTENEHHOE HAKOTI-
JeHHe B COCTABE MACCHBOB TDAHMTOMIOB TAKHX KOMIOHEHTOB, KaK MOJHD-
ZeH n ap. B naubosee paHHMX O6AaTOJIHTaX TPAHUTOMAOB COJAEpKAHHE
HX OOBIYHO He NpeBblllaeT OLHOrQ KJapka. B nmociaeiylomiux IOmOJTHHUTENb-
HHIX HHTPY3HAX OHO Bo3pacraer OT 2—3 0 5—6 knapkoB (caMble MO3MHHE
HHTPY3HH M 3KCTPy3uH). Bo3amoxkHO, 4T0 370 ofliee MOBHIIEHHEe COMEpHKa-
HHA MEeTal/ioB B COCTABe MHTPY3HBHBIX MOPOJ BhI3BAHO HX NOCTEMEHHBIM
HaKONJEHHEM B MarMaTHYecKOM Ouare Il0 Mepe OCTHIBAHHS eno amHKaJbHBEX
vacTeil. B sToM cayyae MOMKHO TIpeANOJaraTh, MTO KamJAasg HHTPY3HBHASH
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¢aza no KIapkoOBOMY CONEpPMKAHHIO B HeH MeTa/IOB MpeacTaB/ser coboH
Kak OBl CpefHIOI TPo0y MarMaTHYecKoro Odyara B MOMEHT OTHEJeHHA OT
Hero NaHHON MHTPY3HBHOH ¢daspl. B TO Ke BpeMf 3TO NOBHILIEHHe COJAEP-
aHUil MeTaJJIoB IaeT BO3MOMKHOCTL MPEMIonaraTb, 4YTO K MOMEHTY pyJo-
ofpa3oBaHuA CpeflHee COJAep:KaHHe MeTa/JJIOB B MarMaTHYeCKOM oyare emle
3HATHTENBHO TIOBEICHJIOCh. B 1ejoM Ke Bech nponecc 3BOJIOUHH MarMaTH-
YecKoro ouana, nocJenoBaTeqbHOe BHEAPEeHHe eno 1eDHBAaTOB B BEpPXHHe ro-
PH30HTHl 3eMHOII KOphl H (POPMHpOBAHHE SHIOIGHHBIX  MECTOPOXKIEGHHH,
ABASeTCA eIHHBIM, MOC/IeL0BaTeJbHO Pa3BHBAIOMIMMCH, H BCE H3JIO0XKeHHbIe
JaHHble MOATBEPKAA0T NPeAcTaBJeHHe 00 OGIIHOCTH MarMaTHYecKono oda-
ra y BCeX NOCIeI0BaTeNbHO BHEIPHUBIIMXCHA HHTPY3HBHBLIX, 3(OdY3HBHBIX H
SKCTPY3HBHBIX 00pasoBaHHii H 3HIOT€HHOIO OPYIEHeHH.

[lepexoasi x pacCMOTPEHHIO YCJOBHH NDOSBIEHHS pErHOHAJbHOI 30-
HaneHocTH B Bocrounom 3abalikanbe, CJelyeT IHpexae BCEro 0XapakTepu-
30BaThb CTpaTHrpadHyeckHii pa3pes B Npeleaax XaXKAOro PYAHOrc nofca.
HanGosnee 10KHBIH H3 HUX — GUIIOOPUTOBBIH pasMellaeTcs B AeCTKOM Mac-
CHBe, CJIOKeHHOM KaJIeLOHCKHMH M TepUHHCKHMH IPaHHTOMIAMH, BKJIK0UYAIO-
WHMH KCEHOJHTH HHIKHENAJNE030HCKHX H IIpOTepo3olickux MeraMopdHye-
CKHX C/laHLeB. DTOT MacCHB, PAa3GUTHIH OOJBIIHM KOJHYECTBOM Da3pbIBHBIX
HapymeHHH, MOXKET pacCMaTpPHBaTLCAd B KAdyeCcTBe YCTOHUUBOro INOJHATHS,
NMOABEPrABIIErocs JIHTeNLHOMY pasMbiBy HauMHA® OT paHHero Iajeo3od
W 10 TIO31HEH jopbl. B INO3NHEIOpCKOe BPEMs B CBA3H C TEKTOHHUECKOH H
MarMaTHuecKoit akTHBH3alueil, npoaBHBueiica B Bocrounom 3abaiikanbe B
yuacTkax [epeceyeHHs KPYNHbIX pas3pbIBHBIX HapyLIeHHH CeBepo-BOCTOYHO-
ro, ceBepo-3analHoro 1 MepHIHOHAJIbHOrO NPOCTHPAHHUH, UMea MecTo adhdy-
3UBHHIH, a 3aTeM MHTPYSHBHBIA MarmMaTH3M ‘H NMPOH30LLIO HaKOIJeHHe Bepx-
Helopckux 3P dysuBHBIX ToNMm (MomHocTeio ot 300—400 mo 1000 M), mepe-
CJIauBalOIIHUXCsA € TOPH30HTAMH OCaXOYHBIX ITOPOI. HOBJIHEE BI0OJib pa3phlB-
HBIX HapyLIeHUHd TPOHCXOILH/IO BHEJAPEHHE MHTDY3UBHBIX H 3SKCTPY3HBHBIX
o6pa3oBaHHii, MeCTaMH MNepeKPLITHIX YexXJOM MeJoBHX ocaakoB. OcobeH-
HOCTbIO paccMarpuBaeMoro mosca BocrowHoro 3abaiixanbs, OTJHYAMOLIEr0-
C5 10 reoJOrH4yecKoMy CTPOEHHIO OT APYTHX, PacCNOJIOXKeHHbIX 3anajgHee, SIB-
NSeTCS OTCYTCTBHE CpelH Me3030HCKHX OTJOMKEHHH HHKHe-CPeIHEeIOPCKHX
ocamouHLIX 00pasoBanuil. PII0OOPUTOBOE OpYAeHeHHe B (hopMe JKHJI pas3BH-
JOCh B Da3pblBHHIX HapyLIeHHAX, NepeceKalollHX BepXHelopCkue s(dys3Hs-
HO-OCANOYHEIE TOJILY,

Ilpuneratomuit x daoopuToBOMY NOJUMETANIHUYECKHE mosic Bocroy-
Horo 3afaliKanbs B OCHOBAHHH CJIOXKEH NPEHMYIIECTBEHHO NPOTEPO30iHCKH-
MH H HHXHOMAJe030HCKHMH KapGOHATHO-CIAHIEBLIMU TOJIIAMH, HHTEHCHB-
HO CMATHLIMH B CKJIAJKH W IPOPBAHHBIMH Te€pPUHHCKHMH MHTPY3HBaMH. Dpo-
3HOHHO-TEKTOHHYECKHe BNAJAHHLL, pPa3BHBIIHECHS HA 3THX MOPOJax B Me3030i-
CKOe BPEMsl, BHINOJIIEHE HHXKHE-CDEIHEIOPCKHMH KJACTHYSCKHMH TOJILaMH,
MeCcTaMH TMepeKpBITHIMH BepXHeIopCKUMH 3(hdy3uBHbIMu  06Gpa30BaHUAMH.
Tlopoar ocHoBanus nu nAaTOPMEHHONO UEXJA HPOPBAHBI TIOCJEBEPXHEIOD-
CKMMH IUTOKaMu NOPHHPOB, rpaHHT-nOpPuUPOB Hu JalikaMuH AHa0a30BHIX
nophupuTos. CBHHIOBO-UHHKOBOE OpYyJAEHEHHe 3a/erdeT NpPeHMyIecTBeH-
Ho (809 wMmecropoXIeHHH u DPyLONpPOABAEHMH) B KapGOHATHO-CJAHLEBBLIX
roqmax, yacteio (11%) B rpanuToMiax OCHOBAHMA, B HHIKHE- H CpelHe-
IOPCKHX KJIACTHUECKHX O0GpasoBaHHAX H B BEPXHEIOPCKHX 3(Qy3HBHBIX
rommax (9%).

3oHa pa3BuTHA MOJHGIEHOBOTO OPYAEHeHHs, MPHMBIKAOAsa K noJHMe-
TaAAHYSCKOMY [IOACY € CeBepo-3anaja, CJI0KeHa repUHHCKHMH rpaHHTOHAA-
MH, B Tpelenax KOTOPHIX pa3BH/JIHCh BYJKaHHYeCKHE anmapaTel MO3jHe-
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I0PCKOTO  BO3pacTa, CONpPOBOMKAABIUKeCS MNOKPOBAMH KHCIBIX JiaB. JTH
NOPOALI OEIIM NPOPBAHHE MNO3JHEIOPCKUMH MaJbIMH HHTPY3HAMH CPaHHT-IOP-
¢upos. Monunbienosoe opyleHenHe CQOPMHPOBAJOCh CpEeoH TepUHHCKHX
TDAHHTOHIOB OI KHCJBIMH BEPXHEIODCKHUMH J1aBaMH.

B OCHOBaHWH pPEIKOMETAJbHONO [OFCA 3aJeraloT HHKHeNaJaeo3oHcKHe
ClaHIEeBEE TOJNLH, CMATHE B CKJIAAKH M MPOPBAHHLIE TePIMHCKHMH IPaHH-
Tounamu. Jtu 00pasoBaHHs IIEPEKPLITH NMecYaHO-CAAHIEBBIMH OTJOXKEHHSA-
MH HHKHeH H CpeaHeH IOpbl, Takke CMATHIMH B CKJIAaJKH, OCIOXKHEHHBIMH
DPA3PHIBHEIMH HADyIIEHHSMH ¥ NPOPBAHHBIMH [OCTODOTEHHBIMH MaCCHBAMH
BEPXHEKMMMEPHHCKUX TpaHuTounoB. MecTopoxK[IeHHA 0J0BA, BoabdpaMa u
HEKOTOPLIX PEIKHX MeTajlJIOB 3a/eralT B anHKaJbHOH 4YaCTH ITHX TPaHU-
TOHZOB H B HX 30HE 3K30KOHTAKTa. B [Oro-samamgHoi 4actd pelKoMeTa/b-
HOTe MofAca, NAe OH MPOXOAHT B ATHHCKOH IIHTE, IOPCKUE OTJIOMEeHHsS OTCYT-
CTBYIOT, a O0HAKAaITCH JHIIb HHTEHCHBHO NedOpMHpPOBaHHBIE MOPOXH Ma-
7e030§CKOT0 OCHOBaHMfA, pa3buTble pasjomMamu. Brosab 3THX pasioMoB
00HaxXaloTCsd NMO3AHEKMMMEpPUCKHE MAacCHBRl TPaHHTOHIOB, ¢ KOTOPBIMH
4CCOUMHPYIOT PYAHBIE MECTOPOK/IEHHA pelKOMeTaabHOro mosgca.

npenesax 30/0T0-MOJHOGIEHOBOrO nogca 00HaKaloTed NpenMylle-
CTBEHHO HOPOAbI OCHOBAHUS, IPelAcTaBJeHHBEIE TepPIHMHCKHMH TDaHUTOHIAMH,
pa3dUTHIMH CepHell PaspEIBHEIX HAPYIIEHHH CEBEPO-BOCTOYHOrO H (CeBepo-
3anafHoro NPOCTHPAHHS, TPOPBAHHEIMY MHOTOYHCICHHEIMH JaHKaMH H LITO-
KaM# TePUHHCKOr0 H NO3THEKHMMEpPHIICKONO Bo3pacra. B oraenbHslx yyact-
Kax 3TOro mosica OOHaxaloTca BepxHelopcKHe 3 dysnBHbBe 00pa3zoBaHHS.
3onoTopyAuble U MOJHG/AEHOBLIE MeCTOPOXK/EeHUs 3aJjeralT IpeHMyllecT-
BEHHO B TePIHHCKHX IDAHHTOMAAX.

[IpnBenenHoe KpaTKOe ONMHCAHHE TO3BOJSET CHENaTh BEIBOR, 4TO PYI-
Hbhle nofica, B Ipejesax KOTOPBIX HaXORATCA MECTOPOXKIEHHS Pa3JHYHBIX
METaJJ0B, NpeXae BCero OTJIMYAIOTCS NMOPOLAMH, PA3BUTHIMH B HX OCHOBA-
. HauGonee paunue mMonuGreHOBBIE MeCTOPOKIeHHS MoOXHGAeHOBOH 30-
HEl U 30J10TO-MOJIHGIEHOBOrO mosica chOPMHPOBANHCL CPeAH TIepPIHHCKHX
rpaHuTOHIOB BOJIHAH BYJKAHHYECKUX anlaparos B MMEpPBOH H3 HHX H BOJIH3H
BLIXOZOB IIOCTOPOTEHHBIX MAaJLIX HHTPY3HH U Jaex B 30J0T0-MOJHOIEHOBOM
nosice. Cornacuo mannmiM A. B. Ipyxununa (1968), ¢popmuposanuce STH
MECTOPOXKJEHHA B Kpaiiie HeCcNnoKOIHOH TeKTOHHYecKoi obcranoske. OJo-
BO-BOJIL(PpAMOBEIE MECTOPOXKAeHHS pPEeNKOMETaJbHOI0 I0fica BO3HHKIH B
YCJAOBHAX PA3BHTHS MeCHaHO-CMAaHIeBOro OCHOBAHHSA, 'CMOCOOHOro0 K MIacTH-
HeCKHM JetopMaluaM, IPOPBAHHOTO NOCTOPOTEHHLIMH HHTPY3HAMH TpaHH-
TouA0B. CBHHIIOBO-IHHKOBBIE MECTOPOKAGHUS TOJUMETaJIHYecKoro nosca
chopMHpPOBANKCh B YCAOBHAX IPOSIBIEHHS TaKxkKe JOCTATOMHO IWIACTHYHOTO
KapOoHaTHO-C/IaHIleBOro ocHoBaHusd. B To ke BpemMsa (IOPUTOBBIE MECTO-
poxaeHusa OZHOHMeHHOro nosca o0pasoBajuch Ha Haubojee HKeCTKOM ocC-
HOBan¥H KAJEIOHCKHX ¥ FepLHHCKHX TDaHHTOHIOB.

Pyaneiit nmpounecc, nauasiuuiicad ¢ GOpMHPOBAHHS MOJHOIEHOBEIX MECTO-
pOXAEHHUH, NpPoTeKaa B YCAOBHUAX OTIAENEHHS PYULOHOCHBIX (JIOHIOB ¢ MH-
HAMaJLHOTO TJIYOMHHOIO YpPOBHA IpH HanGojiee HHTEHCHBHBIX TEKTOHHYE-
ckHX ABumenuax. Ilo Mepe pa3Butua npouecca PyIOOTI0KEHHA IiyOHHHbBIH
YPOBeHb OTAEJEHHS PYAOHOCHHIX (JIIOHI0B NOCTENeHHO NOHMXKAJCH U B Ie-
puon $opMHPOBAHHA OJOBAHHO-BOJALPPAMOBLIX M CBHHILOBO-IHHKOBEIX Me-
CTOPOXKJEHHIT ITOT ypPOBEHb, OUEBHAHO, CYLIeCTBeHHO mnoHusuiacs. Omxxako
CONPOBOXKAABIIHE PYAOOTJNOKeHHe TeKTOHHUecKHe deopMauuu ObBLIH 10-
CTATOYHLl IJA NPOABAEHHS PYLOKOHTPORHPYIOWHX H DPYIOIOKATH3YIOMIHX
PaspLIBHLIX HApDYUIeHHH JaXKe B OTHOCHTENBHO IJIACTHYHBLIX IecuyaHO-CaaH-
UeBHIX M CJaaHIeBo-kKapOoHaTHhIX Toamax. Popmuposanue ¢IIOOPHTOBBIX
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MeCcTOpOXKAeHHH NPOUCXOHAO B VCAOBHAX OTRENCHHA PYAOHOCHBIX (UIIOHIOR
H3 MaKCHMAJbHOTO TJIYOHWHHODO YDOBHS NPH MHUHHMAJbHBIX TeKTOHHUECKHX
VCHAHAX, H‘O-BHI{HMOMY, 3TH MeCTOPOXKIOEHHsT MOIJH BO3HHKHYTH JIHIUIbL B
CBSI3H C Pa3BHTHEM B COCTaBe TOPOJ OCHOBAHHS JKeCTKOro IPaHHTHOrO Mac-
CHBA KaJIEHOHCKOTO H TIepLHHCKOTO BO3pacra, pa3GUTOTO pa3jtoMaMH 3a-
HoJaTO 10 OpyAeHeHHs!.

PaccmoTpenEEEe reoJorHyeckie YCAO0BHS OKA3aaHch OJarONpHATHHIMA
B COUETAHHH C (PH3UKO-XHMHUECKUMH I1POLECCAMH, TPOTERABIIUME B [ePHOL
opyneHeuns. IlomuMo oTHOCHTENBHON JeTydecTH (JIOHIOB H HECTOHKOCTH
KOMIIJIEKCHBIX COeIHHEeHHH, O KOTOPHIX yiKe YNOMHHAIOCh, BaXXHOe 3Haye-
HYe B Pa3BHTHH PErHOHAJBHOH 30HAJBLHOCTH, OYEBUIHO, NpHOOPEAH OTHOCH-
TeJbHass HIEeJOYHOCTb, KHCJOTHOCTbH H BOCCTAHOBHUTENbHBIH IOTEHIHAN
cpelbl, B KOTOPOH NpOTeKaJH pyLOHOCHBIE PacTBOPHL. B YacTHOCTH, MakcH-
MaJ/JibHbIM OKHCJHUTEJbHO-BOCCTAHOBHTEJAbHBIM ITIOTEHUIHAJOM oﬁnana.rm mo-
poabl Ipu obpasoraHnu Haubosee MO3THUX MHHEpaJbHHIX acconuaunit. Ha
NPOABIEHHE PErHOHAMBHON 30HAJBLHOCTH CYILIECTBeHHOE BJHSHHEe O0Kasbl-
BaeT Tak:Ke Iy6uHa (GopMHPOBaHHA MECTODOKIEHHH OT NTOBEPXHOCTH 3eM-
J¥, CVIIeCTBOBABIUEH B HpoOllecce OpYJAEHEHHS (CM. pazee, NPH XapaKTepH-
CTHKe CTPYKTYPHBIX YCJOBHH JIOKaJH3allHH OpPyAeHeHHs B PasJHYHOI reoso-
rHyeckon ofcranoBke).

Fmasa IV.

CTPYKTYPHO-TEOJIOTHYECKHE NMO3WILHH PYOHBIX TNOJIEH
SHJAOTEHHbBIX MECTOPO)XIEHHUH

CTPYKTYPHBIE 3JIEMEHTHI, BJAWAIOIWIHE HA PABMEUMEHHE PYIOHBIX NOJER

Brinle OblIM OXapakTepu3oBaHbl PyAHble IOsca M PYLOHOCHBIE 30HBI,
HeCyllHe SHIOTeHHOe opyleHenHe. MMeloTcs M Taxue PYNOHOCHEIE IIPOBHH-
LHH, B TIpejesax KOTOPHIX OpyleHeHHe He o0g3aTeNbHO Pa3BUTO B BHIE BHI-
TSHYTHIX TIOSICOB H 30H, 4 PACHPOCTPAHEHO HAa IJIOUIAAAX, HMEIOIHX H30MeT-
puueckylo uau apyryio ¢opmy. OfHako He3aBHCHMO OT TOrO, Kakyio (opmy
CEUueHHUs] HMEIOT pPYIOHOCHblE TEPPUTOPHH, OpYyLeHeHHEe eCTeCTBEeHHO pPasBHU-
TO He Ha BCell UX MJIOIIATH, a JOKAJH3YeTcd JHlllb HA OTHENbHEIX Y4acT-
Kax. Taxkue yuacTKM u NpelcTaBasioT cofoi pyaHele nonas. Kak yxke
YNOMHHAJ0Ch, PYAHBIE OJIA NOSBAAIOTCH HA TeX IIOWAAAX pYAOHOCHLIX Mpo-
BHHIHH, B Npeienax KOTOPHIX HMeeT MecTO M3MeHeHHe NpPOCTHpPaHus U na-
JeHHSl TeKTOHHUECKHX 3JeMeHTOB perHoHa bHOro 3HaueHnss. COOTBETCTBeH-
HO INOHATHE <CTPYKTYpa pPYAHOTO NOJR», BHepBhle CHOPMYIHPOBAHHOE
B. M. Kpeiitepom (1956) xak miomaznb, B Npenesax KOTOPOH HAXOISTCS
TEHEeTHUECKH POJICTBEHHEIE MECTOPOKASHUA, MOJKHO OLITh JONOJHEHO TeM,
YTO 3Ta mIJOWalb KOHTDOJHPYETCH DPETHOHAJLHBIMH CTPYKTYDHBIMH 3Je-
MentaMi, CTPYKTypHO-T€OJOTHUECKASl TO3HUHA DYAHLIX IOJEil 3HIOTeHHBIX
MeCTOPOXKIEeHMIT olpefessieTcs Npekae BCero COBOKYIHOCTBIO CJAENYIOLLHX
CTDYKTYPHBEIX 3JeMenTOB: 1) pa3pHBHEIMH HapyLIeHHAMM  DPEenHOHAJBLHOTD
3HayeHHA, 2) CKJaAYaTHIMH COOPYXKeHHAMH; 3) MacCHBAMH H3BepPXKEHHBIX
nopod; 4) 6aaronpHATHEIMH IAS OpYIAeHeHHS TO (H3HKO-MEXaHHYECKHM

2 (DJIIOOPHTOBOE OpYyJeHeHHe TNpPOABIAETCA TakXe B INpeleaax NOJHMETAJNIHYECKOro H
PeiKOMEeTaNbHOro Inosca BIOJb ocnabaeHHBIX 30H.
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cBOHCTBAM H XMMHYECKOMY COCTaBy MOPOJAMH, ClaralolliMH CIOHCThIE TOJ-
my. TloMuMO 3THX OCHOBHEIX 3J€MEHTOB B pasMelleHHH pYAHBIX MOJeR
MOTYT HMETh TaKiKe 3HaueHHe TJyGHHA HaxXOoXIeHHs (QyHIZaMeHTa, MOII-
HOCTb TOPOX Yexsa, OOGMMil rJyGHHHBIH ypPOBeHL pymooGpasoBaHHA H JP.
B pasmemienyn pyIHHIX 10JEH SHIOTeHHBIX MECTOPOXKIGHHH DasAHYHEIX Te-
HETHYECKHUX TPYNIN €CTECTBEHHIO He BCE HA3BAHHBIE OCHOBHBIE CTPYKTYPHbIE
$haKTOPE HMEIOT OXHHAKOBOe 3HaueHHe. B 4acTHOCTH, MO3HUHIO COGCTBEHHO
MarMaTHYeCKHX MeCTOPOKIEeHHH ONpeNensioT B OCHOBHOM NepPBHI M TpPeTHH
U3 HHX.

[Ipu >5TOM cpeiH MacCHBOB H3BepKEHHBIX MOpOH, 0O6yCIOBJIHBAO-
IIUX CTPYKTYPHO-TEOJOrHYECKYIO TMO3HIMIO PYIHBIX NOJIEH, OCHOBHOe 3Haye-
HYe HMEIOT HHTPY3HBHEIE MOPONBI LIEJOYHOTO, OCHOBHOTO H YJAbTDaOCHOB-
HOTO cocTaBa M cyry6o nopuunennoe — 3¢ dysuBHbIe U SKCTPY3uBHEE 06pa-~
30BaHHA.

[Tozunnsa pyAHBIX loJeil MerMaTHTOBHIX MECTOPOXKIEHHH TaKiKe onpe-
JlenseTcss B OCHOBHOM IIeDBEIM M TPEThHHM DErHOHAILHBIMH CTPYKTYDHBIMH
aneMeHTaMH. B pale cjaydaeB BaxXHO€ 3Ha4YeHHe wnpnoﬁpeq"aior TaKXKe
CKJaauaThle COOPYKEHHs, a JJs CII0AgHBIX IerMaTHTOB, KpPOMe Toro, H
61aronpuATHLEE M0 XHMHYECKOMY COCTaBy BMeLaiollHe MOPOAHL.

CTpyKTypHO-reoJOrHuecKHe  NO3MUMH DYAHLIX IIOJEH, CBI3aHHLIX C
rpefiseHaMH, OJH3KH K TakKOBHIM TMErMaTHTOBHIX DVIHHIX mMoJel, a DyZHBIE
1707151, BKJII0YAlOIlUe KOHTaKTOBO-METaCOMAaTHUECKHe MeCTOPOXKAeHH, HMET
MHOTO OOMIMX CXOOHEIX YepT ¢ pa3MelleHHeM pYAHLIX MOoJeH THapoTep-
MaJbHBIX CpPelHe- M HH3KOTEMNEepaTypPHbIX\ MecTOpoxaeHull. Bee HassaHHbEe
CTPYKTYpPHEIE 3JIeMeHThl B MX B3aUMOCBA3H 00000 penbedHO BEICTYNAIOT MPHU
BBISICHEHHH CTDYKTYPHO-TEOJOTHYECKHX IO3HLHH PYAHLIX MOJeH THApoTep-
MaJbHBIX MeCTOPOK/IEHHH.

Hanee GyayT KpaTko OXapakTepH30BaHH OCOGEHHOCTH Ka¥KIOro H3
CTPYKTYPHBEIX 3JeMEHTOB, BAHSIOUINX Ha pa3MellleHHe DYIHBIX moJefl, H HX
poJab B pasMelleHHH PYIHLIX HOJeH PasAHYHBIX DeHeTHYeCKHX NpYI.

Pa3peBHbHE perMoHanbHHEEe HapyMeHHH HUMEIOT mepBo-
cTeleHHOoe 3HAaYeHHe B Da3MellleHHH PYAHBIX IOJEH 3HAOTEHHLIX MEeCcTOpoikK-
IeHuil BceX TreHeTHYECKHX TPYIN H MOTYT OLITb OTHECEHB K OJHOMY H3
IJaBHBIX (DaKTOPOB, ONpeNeasiiONIUX MX CTPYKTYPHO-r€0NOrHYecKHe MO3H-
uuu. HecnenoBanus, npoBefieHHbIe BO MHOTHX DYAOHOCHBIX IIPOBHHILHSX,
NOKa3blBalOT, YTO PYJAHBle TOJA TOABJAAIOTCA He B J0OOM HHTEpBale Npo-
CTHDAHU§l TAKHX HapylleHHH, a JHIIp HA CJAeAYIONIHX HMX yuacTkax: a) Hc-
KPHBJIEHHS TI0 NpPOCTHPaHHI0 (pHc. 56), 6) paclleneHus Ha pAL GOKOBHIX
BeTBell, B) OTLUGIVIEHHS OT OCHOBHOIO HapylieHHs OOKOBLIX ONEpSIOUINX
TPeWlHH, T) conpsxkeHHs, aAuGO JO) mepeceueHHs DPa3PBHIBHBIX HapylleHHH
JIBYX HanpasjJeHH#. B HeKOTOPHIX cJaydafx BHABJIAETCS OLHOBPEMEHHOE
COYeTaHHe OJHOrOo HJM JBYX M Oojee H3MEHEHHH 3/JEMEHTOB 3ajeraHus
HIX JOCTAaTOYHO 3aMeTHOe VCJIOXKHEHHe BHYTPEHHErO CTDOEHHS DPYIAOKOHT-
POJIMPYIOUIHX PaspHIBHLEIX HapymeHuil. B uwacrHocTH, pyAHbIe moas pasMe-
mawTrcs BOIHSH TeX HHTepBaJOB NPOCTHPAaHMS KPVOHBIX pPas3pHIBHLBIX Hapy-
LWIeHHH, TIe HMeeT MecTO OJHOBPeMEHHO MX HCKDHBJEHHE M OTIIeINIeHHe OT
OCHOBHOrO HapymienHs GOKOBLIX BeTBell. Bce OTMeueHHBIe y4yacTKH m3MeHe-
HHsSl 3JIEMEHTOB 3aJleraHHA MJIH YCJOXKHEHHe CTPOGHHS Pa3pHIBHEIX HAapylle-
HHH, B npeliesaX KOTODHIX PasMemalorcs DYIHbIE noJs, 0Kas3klBaloTCi HaH-
Gosiee pasgpoOJeHHBIMH H IIPOHHIIAEMBIMH [ MarMaTHYECKHX PacljaBoB
H PyJAOHOCHBIX PacTBOPOB.,

CxamanuaThe co‘opymeuﬁﬁ HMeIOT 0O/bllIoe 3HAYEHHE B pas-
MEMEHHH DYAHBIX noJen SHAOIE€HHDBIX MECTOPOH{ZIGHPH:’{ BCeX TIeHEeTHYeCKHX
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rpynn # 0coGeHHO MerMaTHTOBBIX M THApoTepManbHbX, MccreroBaHusmu
YCTaHOBJIEHO, UTO pYJHbIe MOJS YacTO pasMellaloTcs B BHINYKIOH YacTH
uaruGa B NJAaHe OCeil AHTHKAMHAAH. B Takux yyacrkax mosgB/agercd MaKcH-
Ma/jbHOE KOJHYECTBO PA3PHLIBHBIX HapYLIEHHH, YTO CIOCOOCTBYET MPOHHK-
HOBEHNIO MarMaTHYeCKHX pAaclJaBOB H pPYMAOHOCHBIX pacTBOpoB. Pyambie
MoJs TakK¥kKe MOABASAIONCSA B yyacTKax BHPranuil CKJIAlNOK B I1aHe B MecTax
nepeceyeHHs oceil Pa3sHOBO3PACTHLIX AHTHK/IHHAJbHBIX CKJA3JOK H B Ky-
TIOABHEIX WX YUaCTKAX B CBS3H C ynay/asnuel ocefi. CTpyKTypHO-reonoriye-
CKie MO3HLUHH PYAHLIX MOJeH OonpenensioTcs
» He ONHHMH CKJ3aAYaTEIMH COOPYXKEHHAMH, a
HX coueTaHHeM C Pa3PLIBHEIMH HapyIIeHHIMH.
MaccHuBH H3BepXEeHHBIX  IO-
pPONl — HHTPY3HBHBX, 3KCTPY3HB-
#— | HBX H XepAOBHX GdalUHil, KAK yKe
a O0TMeuasioch, BIHAIOT HA pa3MelleHHe PYAHBLIX
noJsieil BCEX TeHeTHYECKHX TIPYNN 3HIOTeHHbBIX
MmecropoxaeHui, [Ipy 3TOM uX poJb OKa3biBa-
eTCH pasiiuuHOil. B omHuX cayuasix opyAeHeHuHe
HaXoJHUTCH C HUMH B FeHETHUECKOH CBA3H, 4TO
XapakKTepHO AJisi COGCTBEHHO MarMaTHYECKHX H
MerMaTHTOBEIX PYIHBIX NOJei, B APYrHX—3Ta
CBfI3b BBIPAXKAeTCH JIUUIb B OGIIHOCTH Marma-
THYECKOro ovyara, 4TOo XapaKTepHO I/ Bcex
K/IaCCOB THAPOTEPMAJbHbIX MECTOPOKIEHHH.
o OnHako He3aBUCHMO OT TOTO, HMeeT JIH MecTo
reHeTHYeCcKas CBSI3b OpYyIeHEHHS ¢ MacCHBAMH
J | H3BEpKEHHBIX NOPOJ, HJH OHH CBA3aHH 0OI-
| HOCTbIO MarmMaTHYeCKOro ouara, MpH BhiACHe-
HHM HX POJIM B pa3MeLIEHHH PYAHBIX moJjeil Ha
= [z [ = s TepBoe MEeCTO BRICTYHaeT (akTop CTPYKTypHO-
Puc. 56. Tlonowenme pyammx [0 KOHTPOJIA Da3MelleHHs CAMHX MAacCHBOB
nonefi u MecTopoxkmemui na H3BEPXKEHHBIX IIOPOJ, 8 3aTeM M OpYACHEeHHT,
ydacTkax HCKDHBJEHHS (d), pac-  acCOUHHPYIOUIEro ¢ HUMH. B 3TOM oTHOlIeHHH
mennenna (6), otmennemia 60-  yapuGonee sPKO MPOSBAAETCS BJAHSHHE HHTDY-
KOBHX ONepsiomux Tpemusn (8),
conpsiKenns c GokoBbimm pas. SHBHBIX MACCHBOB Ha pasMelUeHHe PYAHBIX 10-
puBamy (2), mnepecesenns (d) Jeif COOCTBEHHO MarMaTHYECKHX MeCTOpOMKe-
PA3pHIBHEIX HADYWeEHH (cXeMa-  Hufl, CBfI3aHHEIX CO INEJOYHEIMH, OCHOBHEIMH H
I_prnHziqiﬂasgﬂ';:::‘egépyme“ﬂ_ YILTPAOCHOBHEIMH Toponamu. Camn 5TH Mac-
2 — onepmioine Tpemust; 3-—pya. CHBBHI IT0 GOJIbIIEH YacTH H ONpeNeNsioT MoJ0-
HivaE oA ss pAe TR he s JKeHHe pYIHBbIX TNOJeH, B CBA3H C yeM Mpexe
BCEro AOJKHA GHITH BBICHEHA HX CTPYKTYPHO-
reosornueckass nosuuud. To Ke OTHOCHTCS K PYAHLIM [OJAM TPAHHTHBIX
¥ LIeJOYHBIX NerMaTHTOB, XOTA OHHM YacTo MOTYT pa3MellaThCsi B MOporax
KPOBJH Pa3HOro cCocTaBa, B TOM yucse B GoJiee IPEeBHHX HHTPY3HBAX.
MaccHBEl TPAHHTOHIOB BO BCeX CIydasix BJAHAIOT HA pa3MellleHHe PYA-
HBIX TIOJIEH BBHICOKOTEMIEPATYPHBIX THAPOTEPMAaJbHBIX H KOHTaKTOBO-METa-
COMAaTHYECKHX MeCTOPOKIEHHI, CB3aHHBIX ¢ rpeii3eHaMu M CKapHaMu, H
YyacTo ONpelensioT TaKkKe CTPYKTYPHO-TeOJOTHUeCKHEe NO3ULAH cpefHe- H
HH3KOTEMIIepaTyPHEIX THIPOTEPMAJBHBIX  MECTODOXKAEHHH. DTO Npexkne
BCETO IIOCTOPOTeHHBIE HMHTPY3UBHBIE MAacCCHBBI, KOTOpPEIE YacTO H BMeELaloT
PYAHBIE NOAH THAPOTEPMAJLHBIX MECTOPOKIAEHHI, ITH MACCHBH OGBIYHO
pasMemaTes BAOJAb KPYNHBIX pPaspbIBHBIX  HapyLIeHHH # BHeAPAIOTCH
BOJIb HHX 3aL0JIT0 0 Opy/deHeHHA. B MoMeHT, HenocpeACTBEHHO MpeRLIecT:
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BYIOIUHA pyA0o06pasoBaniio, TEKTOHHYECKHe IBHIKEHHS, MpOSBJAIOLLIHECT
BJ0Jb Pa3pHIBOB BO BMENAWINNX NMOPOAAX, BO3JeHCTBYIOT W Ha MHTPY3HB-
Hble MaccuBbl. OIHAKO moc/edHHe OOBIYHO PACKadLIBAIOTCS HE BIOJb Das-
PLIBHBIX HapyLIeHHH, IPOC/AeKHBAOUHXCA BO BMelWlapIIHX moporax. Bayrt-
PH HMHTPY3HBOB BO3HHKAIOT CHCTeMbl TpPeLlHH, 110 3JeMeHTaM 3aJeraHus
yale BCEro He coBHafalollHe C 3JIeMeHTaMH 3ajeraHus OCHOBHOro pas-
peIBHOrO HapylieHus. Bmoab 3THX cHCTeM Tpellud M (HOpMHpyeTcs opyuae-
wenHe (LleHckoe apceHonmMpHTOBOe MecTOpoxkaenue B [pysun). Ilo
OTHOLIEHHI0 K 0oJlee KPYNHBIM MAacCHBaM TPAaHUTOHIOB, KOTOPHIE HHTPYAHU-
poBaJH B sApd AHTHKJIHHAJbHBIX CKJAALOK HJAH B YYacTOK NepeceyeHHs
pa3pHIBOB PAa3JUYHLIX HANpPAaBJIEHHH, PyAHBIE NOJA pPa3MEUIAlOTCH MPEHMY-
IleCTBEHHO B 30He HX 3HIOKOHTAaKTa,
HHOTAA PAacnpoCTpaHsAscb ¥ B 30HY
sk3okonrakra (puc. 57). Obe 3Tn
30HB XapakTepH3ywTcs HauboJee HH-
TEHCHBHO}  TpellnHoBaTocThio. Ilo-
ciefHee BBI3BIBAETCH TeM, 4TO 30HBI
SHIO0- H 9K30KOHTAKTA HCHBITBIBAIOT
MakKcHUMalbHble HANpAKEHHs HayHHad
C TOrO MOMEHTAa, KOrjlla BHeJpHBIIHecs
MarMaTHYeCKHe pacrnjaBbl HaXOAHJIHCh
elle B KHAKOM COCTOSIHHH, B IEepHOJ
(pOABJEHHS 3JE€MEHTOB IIPOTOTEKTO-
HHKH, H KOH4Yas BpeMeHeM IIOJHOro
DCTEIBAHUA MacCCHBA. B pe3yJsbTaTe B Puc, 57. Tlonmoxenue PYAHBIX noaeft u
30HE SHAOKOHTAKTa BO3HHKAE€T MAKCH-  MecTOpOXIEHHH B 30HE SHIOKOHTaKTa H
MaJbHOE KOJHYECTBO TpeUlMH, KOTQ- SK30KOHTaKTd KPYMHBIX MAaCCHBOB rpPaHH-
psie u 06ycaoBinBaT GOpMHPOBaHHE TOHNOB (CXeMa B fAAHE)

CHCTEM DYIHBIX KuJ, 00beJHHAIOLIHX-

c1 B pyAHble noJasd. Ilpy HHTEHCHBHBIX TEKTOHMYeCKHX JedopMalHAX pas-
PhHIBHBIE HapVIIEHHS  PasBHBAIOTCA HE TOJAbKO B 30HE 3H/OKOHTaKTa H
4acTbl0 3K30KOHTAKTd, HO NPOHUKAIOT M BHYTPb MHTPY3HBHLIX MAaCCHBOB,
paccekasi ux IOJHOCTBIO. DTOMY Hepeako GJaronpHATCTBYeT HajJHuHe CH-
creM Gosee paHHHX AaeK, Ju60o NafKOBLIX MOSICOB, BLIMOJHHBIIHX CHCTE-
MY PA3PHIBHLIX HAPYIIEHHH, KOTOpHIE NMPOABASIOTCA M MOC]e KpHCTaAnu3a-
Lny 3THX [JaeK, B Ipollecce pylrooGpasoBanus. B 3ToM caydae pYIHbIE
noJas MoryT ObiTb C)OPMHPOBAHLI He TOJIBKO B 30He 3IHIOKOHTaKTa, HO H
B LIEHTPAJbHOH YacTH MaCCHBOB.

Ha pasmemtenne pyaueIX nojeft Hapsiy C HHTPY3HBHBIMH TOpOJaMH
BAUAIOT TAKKe 3KCTPY3HBHBIE MaCCHBBI M MOPO/bL KepaoBoi (daluH, a WHOr-
Ia u a(dysusHble obpazoBanusa. B Tex cayuasx, korja 3KCTPY3HBbl HMEIOT
wrokoo6pasnyio GopMy H B npelesax pPyAOHOCHOH mjomann oOHaxKaercs
HeCKOJbKO TaKMX MaCCHBOB, THIpOTepMajibHOE OpyAeHeHHe, DasBHTOE B
PYLHOM IOJie, MOXKeT HaXOLHThbCA BO BCeX 3THX liToKax. [lo cocraBy OHH
yalle BCEno OTBedaloT (eab3uTaM, rpaHuT-mophHpaM HJIH JPYTHM IIOPO-
AaM, TPEHMYIHIECTBEHHO KMCa0ro cocrasa. [lopofsl, caaraiomue 5TH MWITOKH,
00byHO Goslee XPyNKHE 10 CpPABHEHHIO ¢ BMeILAKIMUMH uX 3py3HBHBIMH
# ApyruMu oGpasoBaHusMH. B pesynbrare y HHX 0oJee MHTEHCHBHO IDOSB-
JAI0TCA TPELiHHBl OTAENBHOCTH, HEpeiKo BO3HHKaer croafuaras oOTAelb-
HocTb., 110 KOHTAaKTYy TAKHX IITOKOB YacTO BHeAPSIOTCH JaBOOPEKYHMH, B HHX
BO3HMKAIOT TaKke NMOJOrHe pasphbiBHble HapylleHusd. [uaporepMalbHOe OpY-
IeHeHHe MBEeTHBIX H peIKHuX MeTaJJoB OoObYHO H pa3MellaeTcs Bo BCeX
5THX Pa3pBIBHBIX HapylleHHAX H ocJaab/jeHHBIX 30HaX. OcofeHHO yacTo OHO
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JIOKANAU3yercs B JaBOOPEKYHSX, PA3BHUTHIX IO KOHTAKTY 3KCTPY3HBHBIX Mac-
CHBOB C BMeUIAIDMIHMH TOPOLAMH, B NOJOTUX PAa3pPLIBHLIX HapyUleHUAX, me-
pecexaiollnX MACcCHBE, H B 30He TPelUIMHOBATOCTH, BO3HHMKAWOUIEH B HX anH-
KaJbHOH YacTH.

Ecan 3KcTpy3uBHEIE TTIOPOALI HMEIOT JaxkoauToobpasuyio dopmy u oxa-
SBIBAIOTCSl PACCHOEHHBLIMH HA OTHAEe]bHBIE TOPH30HTHL, OTJIHYAIOIMECH MO
nerporpaduueckoMy COCTaBy M TeKCTYPHBIM OCOGEHHOCTAM, TO OpyLeHeHHe
yacTO pa3BHUBaeTcd B ONpele/eHHEIX TOPH30HTAaX TaKHX JaKKOMIUTOOGpas-
HBIX TE€J, Hajl MarMOmoABOAAUIAMH KaHanaMu (puc. 58). OcoGeuno HHTEH-
CHBHO pasjapolbjeHHBIMH H OJaronpHATHBIMH A9 OpYZAEHEeHHS SBARIOTCH
YYaCTKH KOHTAKTA DPACCHAOGHHHX TOPOJ B MecTax HX Iepexojia OT MOJOroro

3ajeraHus K kpytomy. Ilpu atom
B pAAE PYAHBIX TOJel, CBA3aHHBIX
C TAKHMH  JaKKOJHTOOOpPa3HBIMH
IKCTPY3HBHBIMH TelaMH, B pa3Me-
IEeHHH OpY/AeHeHHs! GoMblIoe 3Haye-

. HHe NpHOOGpPeTaloT NMoJorie paspbiB-
Hble HapyLIeHWs, Pa3BHBIIHECH TIO
KOHTaKTy NOPOJ PACCAOEHHOTO JaK-
bl KOJIHTd, 06JaNalomuX Pa3JTHIHBIMH

A EE=le B3 [ (dusnKo-MexaHHYeCcKUMH  CBOMHCT-

BaMH.

IToponpt  xepaoBoit  tanuy,
Dot e S sy, | OOHUHO BUNOIUTONHe Kepla Yl
TAM SKCTPY3HBHOTO Tena (CXeMaT’uHo B pas- [ aHOB LEHTPAJLHOTO THNA, KAK nipa-

pese). BHJIO, HaXO[ATCA Ha MNepeceyeHHH

{ — BMemaiomue nopox; 2 — crpaThmuaposarnoe PA3JOMOB JBYX HampasJedui. Tou-

D e hue et oatn T TYMKEEE: e, MEpNA ' JPEBHUX  BVIKAHOB

BO3HHKA4/JH Ha TepeceyeHun pasJio-

MoB. Takue Kepsja uacro onpene-

JAI0T NOJOXKEHHE PYAHLIX ToJeH MHAbHLEIX M IITOKBEPKOBHIX THApPOTEp-

MaJbHbiX MECTOpOXKIeHHH, a HHOrga H MeCTOpoxAeHHd B KapBoHaTuTtax.

Opynenenue oOkiyHO oOpasyercs B TeX NOPOAAX KepJoBO# (auul, KOTO-

peie 06sanaloT GJATONPHATHHEIMH (PH3HKO-MEeXaHHUeCKHMH CBOMCTBAMH H

npexjae RBCero ONTHMAJbHOH IOPHCTOCTbI0 H HH3KHMH  TIPOYHOCTHLIMH

cBoiictBaMu. Yame Bcero 3To pasauuHOro poja Opexkund. B HeKOTOpHIX

cay4asix OpyAeHeHHE pa3BHBAETCA He B CAMHX iKepJaax HIH KaJablepax,
a BOIH3H HUX.

31ecb BO3MOXKHH pa3Hble BapHaHTHl pasMellleHHa OpyiaeHeHus (HOA-
pobHO cM. nanee).

HzBecnHbl TakkKe pyAHBIE nosas H B 3 dysHBHEIX TonmIaX, pas3GHTHIX
pPa3PEIBHBIMH HapYLIEHHSMH MIH 30HAMM pacciaHueBanud. OcobexHo Gna-
FONPHUATHHIMU SBJIAKTCA NMAUKH YacTOro nepecnausanus s¢ysuBHLIX U oca-
JOYHHX Topond. ITpH Haauumy cpeld TakHX IOPOX TOPH3OHTOB, obaanalio-
LLHX TIOBBIIIEHHOH NMOPHCTOCTHIO M TIOHHKEHHBIMH NPOUHOCTHEIMH CBOHCTBA-
MH, OPYAEHEeHHE JIOKaJH3yeTcs IpexIe BCero B HHX, OCOGEHHO ec/iH OHH
3aJIeTaloT cpely BOAOYNOPHHIX TOPH30HTOB, HANPAaB/ABIIHX NOTOKH pPYAO-
HOCHBIX PacTBOPOB, NPOCAYMBABIUMXCA OT KPYTONAZAlOUIMX Pa3pbiBOB,
BIOJb IJACTOB NOPOI C BHICOKMMM KOJJEKTODCKHMH CBOMCTBAMHM, B KOTO-
pHX u chopmuposanoch opyneneHue. IIpu 37oM 1o BpeMeHn (HoOpMHUPOBAHUA
BHICOKOTEMMEpPaTypHbie MUHEepaJsbHBIe AacCONHAllMH THAPOTEPMAJbHLIX Me-
CTODPOXKJACHHA MOTYT 0Ka3aTbhcs GJH3KHMH K IIOCTOPOTEHHHIM MaJblM HHTPY-
3UAM H IKCTPYSHAM.
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BnaronpusrTHbee AJ9 OpyAeHeHHS No pU3HKO-MeXxa-
HAYECKHAM CBOHCTBaAM W XHMHYECKOMY cOCTaBy IOpO-
LB, cJgaramoumpge CJHAOMCTHe TOJNIH, HaOMOAAIOTCA BO MHOTHX
pynmelx pafoHax. MccaenoBaHus noxasatdH, YTO TOMHMO 6/arOIPHSTHOTO
BIHSHNS Ha pa3MelleHHe OPyJeHeHHT HHTPY3UBHBIX, SKCTPY3UBHBEIX H 3¢-
(y3UBHBIX [IOPOJ B CBA3H ¢ MX ONTHMAJAbHBIMM IJisI OpYAeHeHHs (H3HKO-
MexaHHuecKHMH CBOMCTBAMH BO BCeX  DYAOHOCHBIX MPOBHHUHSX OJarc-
MPUATHBIMH IJIS1 Pa3MelleHusl PYIHbLIX 1oJed NPH HaJHYHH KPyTONamaloniux
PYAONOIBOAAUIHX Pa3PEIBHEIX HADYIIEHHI ABJAAIOTCA IAYKH CAOHCTBIX IIO-
PoJ, XapakTepU3yIOLIHecs YacThIM mMepeciaHBaHHeM [JacTOB € PasaHYHBI-
MU DHIWKO-MeXaHHYeCKHMMH cBOHCTBaMH, To e OTHOCHTCH M K MACCHBHBIM
nopoxaM, paccedeHHBIM CepHel Jaek, IITOKOB H Gosee CH0KHBIX Mo dopme
HHTPY3HBHEIX H 3KCTDPY3HBHBEIX Tes. Hacroe mepecaanBaHMe 110POJ ¢ pas-
JHYHEIMH (H3HKO-MeXaHHYeCKHMH CBOHCTBAMH BJIHAGT Ha BO3HHKHOBEHHE
Kax CeKyIIHX, TaK W TOCJOHHBIX Pa3pLIBHBIX HapyIIeHHH, a TaK:ke coraac-
HEIX 30H gpobiaenus, oObIYHO BO3HUKAIOMIKWX B FOPH3OHTAX, GAATONDPUATHHIX
no hu3uxo-MexaHHYeCKHM CBOHCTBaM. d1a 3aKOHOMEDHOCTh OTUYETIHBO IIPO-
ABJISETCH Ha OJIOBO-TIOJHMMETA/JTHYECKOM PyAHOM nosae XamuepaHra B Boc-
TounoM 3abafixaabe. 3/lech CeKyllue pa3pbiBHble HADYIIeHHs PAa3BUTHL B
TOH YacTH [IJIOWIANH PACHpPOCTPAHEHHS NMEePMCKHX OT/IOXKEHHH, I/le ycTaHaB-
JHBaeTCs yacToe IepecianBaHye CJlaHUeB H necyaHukos. K samany u Bocro-
Ky OT pPyIHOTrO MoJs, TaM rie o0HaxaloTcsd ONHM CJIAaHIBl HIH OJHH Mecya-
HHKH, OTCYTCTBYIOT CEKYLlHe Da3phIBHBEIE HaDyLIeHHA, a CIeI0BaTeNbHO, H
pyaHble XUALL To ke oTMedaeTcs M Ha OJOBODPYAHOM MeCTOpOKIeHHH XpY-
crajabHOM, HaxoxsimeMcs: B IlpuMopckom kpae [anbnero Bocroka. Pynubie
JKHJBl 37leChb Pa3BHTHI Ha TOM Y4YacTKe NaJe030HCKHX OTJIOMKEHHH, rle cpenH
JaHIeB UMelOTCHA JHH3H (B CBA3H C TEKTOHHYECKHM Das/JHH30BaHHeM) Iec-
4aHUKOB. TaMm ke, rie PasBHTH OJHM CJaHIBI, KOJHYECTBO CeKyIIHX Hapy-
HIeHHH Pe3KO YMEHBIUAeTCs ‘H pyIHEIEe JKHJB OTCYTCTBYIOT. [loc/oliHEle pas-
DEIBHBIE HAPYLIEHHS M COIVIACHBIE 30HBI APOG/IGHUST B MOPU30OHTAX CJOHCTHIX
TOJII, OJarONPHATHBEIX TO (DH3HKO-MeXaHHYECKHM CBOHCTBAM, IIHPOKO TIPO-
ABJEHH BO BCeX PYAHBIX MOJAX NOJHMETaN/JIHIECKHX MECTOpPOXAeHHH Anarad,
Llenrpansnoro Kasaxcrana u Apyrux palioHOB PasBHTHS CK/JIaAyaThiX CTPyK-
Typ. CoracHble pyAHbie Tesa B TAKHX YCJIOBHSX OGBIYHO BO3HHKAIOT IyTEM
METAaCOMaTHYECKOr0 3aMelleHHa CJO0eB, TOABEPTIIHXCH HHTEHCHBHOMY 1po6-
JEHHIO M 3aJeralmollux CPeLH OTHOCHTeNILHO 0oJee MIACTHUHHIX c10eB, Ya-
€TOE nepecilanBaHHe MOPOJ Pa3HOTO COCTABA M MpexXK/Ie BCEro CHIMKATHBIX
# KapOGOHATHHIX CJ0eB He TOJbKO O0YC/J0BIAHBAeT GJAaronpHsATHOE BJIHAHHE
fla PyNOoOT/JIOXKEHHe (DU3HKO-MeXaHHYeCKHX CBOHCTB IIOPOJ, HO TakKiKe IOJO-
JKHTENLHO BJIHAET W Ha TeOXHMHYECKHe  YCJIOBHA  PynooOpasoBaHus.
I'. B. Haymos u O. ®. Muposano (1971) mokasanu, uTO MpH NPOHHKHOBE-
HHM DacTBOPOB II0 TPEIIHHAM, TepeceKalolldM TOHKONIEpecaauBalouuecs
XapOoHaTHble H CHJIMKATHBIe MPOCHOH, co3daercs HeoOXOAHMOe JJIsi OCaMK-
Zenusi pyn 3HaueHue PH srux pacrBopos. TeHJeHUWH PE3KOrO MOBLILEHHA
IIeJJOYHOCTH PYAOHOCHEIX DACTBOPOB IIpH INPOXOXKASHHH HX uyepe3 Kapbo-
HaTHEIE IOPOMABI MPOTHBOMOCTABJAAETCA MEPeXo] B PacTBOP KpeMHe3eMa, uTo
TOHHK aeT menouHocTb. IIpy 9THX ycn0oBHAX PYNO0OGPa30BaHHIO CIOCOGCTBY-
10T He TOJIbKO OydepHble peaklHH, BaKHOe 3HaueHHe NpPHOGDETaloT H BOC-
CTaHOBHTe bHbIE cBOMCTBa mOpox. Mmu ofnamaioT nopoan, cOAepKaiiue
paHHHe CyaAbQUIL CHHMEHETHYECKONO HJIM SIHIeHeTHYECKOrO0 NPOMCXOXKIe-
#usl. BoccraHoBHTeNIMH TaKXKe OKa3bIBAIOTCA TIOPOLHI, oforauleHHble opra-
HHYECKHM BellecTBoM. BlaronpuaTHel nis OpyleHeHHS TakikKe H Te Pas3HO-
BUAHOCTH BMEILAIOIIHX IIOPOA, KOTOPble JIEFKO BCTYMAOT ¢ PYAOHOCHBIMH

93



pacrsopaMHu BO B3auMopeiicTBHe. K HHM, B 4acTHOCTH, OTHOCATCA aMbudo-
JIHTH, CKapHE H IPYTHe TOPOAH!, CIOocoOHBIE CBA3BIBATH IIEJOYH JHOO BH-
3BIBAOlIMe pachaj KOMIVIEKCHBIX cOefHHeHHH. B lejoM Ke mpu HaAHYHHU
pana (axropos, 00YCIOBAHBAIOIIHX JOKAJH3ALWHIO OPyNeHeHHs (CTPYKTYp-
HOTO M APYTHX), AJfA PYMLOOTIOXKEHHs OCOGEHHO BaxKHO 0J1arompuHATHOE CO-
yeTaHHe (PH3MKO-MEeXaHWUECKHX CBOHCTB BMEIIAIOIIHX MOPOJ W HX XHMHUeE-
CKOTO COCTaBa.

He ocranaeauBasice Ha Apyrux ¢paxropax, BIHAIONHX HA pasMelleHHe
PYAHBIX TOJel, OTMETHM HeMaJylo poJb 6JarONPpHATHOTO Trayl0HH-
HOro ypoBHA pynooG6pa3osanud IlpoBeleHHble uccaeTIOBAHHA
Noxa3aJH, 4TO BCe IHIOTEeHHBIE MECTOPOMXKIEHHS BO3HHKAIOT Ha ONpeJeseH-
HOH roryGHHE OT IIOBEPXHOCTH 3€MJH, CyLIecTBOBaBLUeH NpH mMpoluecce pyLo-
obpagoBanns. 3HayeHHe (daxTopa TAYOMHHOCTH PyLo00pas0OBaHHSA JAJAA Bbl-
SICHEHHsl CTPYKTYPHO-TEOJIOTHYECKHX TO3SMIHH DYIHBIX Toael Oylder pac-
CMOTpPEHO JaJjee, NPH XapaKTePHCTHKe OcoOeHHOCTeH JOKalH3alLHH OpyAe-
HEHHA B DPas3JAHYHbIX CTPYKTYPHBIX 3Taxax M fpycax.

PYIAHBIE MOJIA COBCTBEHHO MATMATHYECKHX MECTOPOXIEHHH

IlonaTue «pynHoe moae», no A. I'. Berextuny (1939), Bxniouyaer BciO
COBOKYIIHOCTb ‘MECTOPOMKIEHHIH, TeHeTHUYeCKH CBA3aHHBIX € KaKUM-1H00
MacCHBOM H3BeDIKeHHEIX MOPOJ, BCKPBITEIM HAa MOBEPXHOCTH HJH 3aJeraro-
IWHM BOAW3H Hee. [leHCTBHTENbHO, B CYLIHOCTH HET HH OMHOTO PYyLHOrO
noJjis co6CTBEHHO MarmMaTHYeCKHX MECTODOXKIEeHHiH, B Mpelerax KOTOPOTo
He obHaxaacsad Obl MAaTePHHCKHII MacCHB HMHTPY3UBHEIX mopon. CooTrsercrt-
BEHHO 3TOMY YCTAaHOBJeHHe 3aKOHOMEDHOCTeH pasMellleHHs DYIHBIX IoJiek
paccMaTpHUBaeMBIX MECTOPOMKIEHHH B OCHOBHOM CBOIHTCA K BBISIBJISHHIO
BCeX 3JIEMEHTOB TeO0JOINHYeCKOr'o CTPOEHHA, KOTOpbie '0-6Y'CJ10BJIHBEIOT BHeI-
peHHe MarMaTHuYeCKHX pacIIaBOB HMEHHO Ha JaHHOH KOHKPeTHOH ILIONlalH
H KOTOpbie 6ﬂaF01’IpHﬂTHO BJAHAIOT Ha X0l KpHCTANAH3alUHM 3THX pac-
J1aBOB, Ha OTIUEIIEHWE OT HHX PYAHBIX (paklHi H 06pa3OBaHHEe OTIeNb-
HBIX DYIOHOCHEIX Y4aCTKOB H BCEro PYAHOIO NOJs B IeJOM. AHann3 HMelo-
IIHXCA JaHHBIX NOKa3biBAET, YTO OTH 3JEMEHTEl [0 PasHOMy NPOABJAITCH
B CK/IaZyaThlX FeOCHHKJIHHAJbHBIX 00JacTdaX, Ha IIHTAX, HA aKTHBH3HPOBAH-
HBIX IIHTaX H Ha aKTHBHGHPOBAHHBIX IJaT(opMax.

PynHble nonsi B reoCHHKIAMHAAAX. THNHYHBIM NPHMEPOM DVIHHIX MOJeil
COOCTBEHHO MAarMaTH4YecKHX MeCTODOKIAeHHH pasJHYHBIX METaJJjoB, BO3-
HHKIIMX B TeOCHHKJIMHAJBHLIX 00/aCTSX, SBASIOTCA MeCTOpOXKAeHHdA Ypaaa,
FeHeTHYECKH CBfI3aHHBIE C YJAbTPAOCHOBHBIMH H OCHOBHBIMH IIOPOJAaMH.
K HacrosmeMy BpeMeHM CJIOXKHIOCH IBa INPeACTaBJEHHS O BpeMeHu cra-
HOBJIEHHS DYAOHOCHBIX HHTPY3HH, C KOTODHIMH cBsizaHo opyneHeHue. Co-
rJ1acHO ONHHM HCCJAENOBATE]AM, PYAOHOCHEIE HHTDPY3HH BHEIPSIOTCS B paH-
HHe 3Tambl CTAHOBJEHHS TEOCHHK/JIHHAJEH, elle B MNpPOLECCe HAaKOTUIEHHS
ocagkoB. Opgnaxo A. H. 3aBapuuxmit, ®. H. llaxoB u aApyrde reoJorH,
NPOH3BOAMBILKHEe 0OJee paHHEe TeOJOTHYECKOe KapTHPOBaHHe OCHOBHBIX H
Yy/IbTPaoOCHOBHHX MaccuBoB CpenHero ¥paJga, [OKa3a/JH, YTO 3TH MaCCHBLI
BHEJPHJIHCD TI0CJe TJIaBHOH BapHCCKOH (hasbl CKJAALYaTOCTH, NPOABUBILIEHCS
Ha ¥pase, B XOTOPOH ydYacTBOBa/JH HMKHeKaMeHHOYroJbHble o0pasoBaHHA.
dTo mocneqHee NpeiCTaBJEHHe CASIYeT CUHTATh Gojee 0GOCHOBaHHBIM.

dopMa 3aJeraHHs pPYMOHOCHBIX runepb6asUTOB NOKa TOYHO He YCTa-
HOB/IEHA, HO HMEeTCsl MpeIIoJOKeHHe, YTO 3TO CA0XKHO IH(pdepeHIHpOBaH-
HBI JIAKKOJIHT, B OCHOBAHHM KOTOPOTrO 3ajeraioT IYHHTHI, a Bhillle paclo-
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JIOJKEHBl TIEPHAOTHUTEl, NHPOKCOHUTH ¥ radopo. OgHAKO eclH 3TO IIPEeAnoJo-
JKEHHE H Heé NnoATBEpPIHTCH, TO BCE PABHO HAa myﬁnﬂe JNOJIZKEH HaXOJHUTbCH
MarMoNoABORAIINN KaHa/l, BHITAHYTHIH BIOJb KPyTONafaomero riay0uHHOro
pasioma, BIOJb KOTOPOIO HECOMHEHHO TaKiKe 3aJeraiT HHTPYy3HBHbIE I0-
poIbl, B TOM uHCIe, NO-BHAHMOMY, M [LYHHTE, 4acTO pasMellalouliecs
B y3Jax MepeceyeHus TaKHX Pa3JOMOB ¢ pPa3pEIBAMH JPYrHX HanpaB/eHHIL.
HezapucuMo or MopdoJOrHH HHTPY3HBHBIX MAacCHBOB, NpPOSBJEHHBIX BIOJb
runep6a3uToOBOrO nosica ¥YpaJsa, pyaHble TI0JAS ¢ MECTOPOXKASHHAMA H pyIo-
[NPOABJIEHHAMH XpPOMa W INIATHHBL TACOTEHOT K AYHHTOBBIM SIpaM. B oanux
caydasix 3TH MecTOPOKIEHHS B KOPeHHOM B3aJeraHHH He HMEIOT IPOMBILI-
JEHHOTO 3HAuYeHHS, HO B Pe3y/JbTaTe HX PasMbiBa M BbICBODOKASHHS MJa-
THHBI, HAXOJSALIEHCH B pacCesHHOM COCTOSIHHM B JAyHHTaX, 006pasyloTcs
NPOMBII/IEHHEIE AlI0BHAJDHbE W 3JI0BHAJbHEE POCCHINbLIE MECTOPOXKIe-
HHS B IOJHHAX DeK, pa3pesaloluxX LyHHTOBble MaccuBhl. HekoTopbie H3
STHX MAacCHBOB, HanpHMepD, HeCYT H IIPOMBILILJIEHHBIE KODEHHEBIE MECTOpPOHK-
gennd naatuHel, Cpens TaKHX IYHHTOBEIX MacCHBOB 3aJjieraer N0 HecKoJb-
KHX COT DYNHBIX TeJ, MpPEACTAaBIeHHEIX THe3naMH, JHH3aMH, XKH1000pa3HbI-
MH B CcTOA6006pa3HBIMH TeJaMy XPOMHTOB, BKJAWYAIOUIHX MHUHepaJbl nJa-
THHE. HesanauureJabHble CKOILIEHHS XPOMa U INIATHHBL UMEIOTCA TakikKe B
MHPOKCEHHTAX, OKaHMJISIOUHX JYHHTEL.

KoMniexcHble THTaHOMATHETHTOBBIE MECTOPOXKIEGHHSI B IOJKHOH 4acTH
runep6a3uroBoro mosica, corsacio C. A. Kammnny (1948), npuypouusatorcs
K MacoHBaM MeJaHOKPaTOBOro raG6po HAH K HeOOJBIIHM Y4acTKaM IIHPOK-
cennToB. B mocheanux nabaofaiotces GoJdiee Gorathie CKONJEHWsi THTaHA,
HO OHHM HE COIEep#KaT BaHANHUS H B HHUX ITOYTH IOJHOCTBIO OTCYTCTBYET Melb.
KoMmniekcHoe MeNHO-THTAHO-BaHAJHEBOe ODYyIeHeHHe pa3MeIlaeTcs B BH-
cayeM GOKY HHTPY3HBa, B €r0 alNHKaJbHOH YaCTH.

TlpuMepoM MO3HUMH DPYAHBIX NMOJe# cOOCTBEHHO MarMaTHYeCKHX MecTo-
POXKJAEHHH fABJAIOTCS XPOMHTOBBle DYAHBIE MOJs, 3ajeramolive B Kemnup-
caiickom Maccuse runep6asutos!. HanGosee Baxyble B NPOMBIIIIEHHOM OT-
HOIIEHHH XPOMMTOBLIE MECTODONKJEHHs CBS3aHBI CO CBOJNOBEIM IIOJHATHEM.
3n1ech pasMmemaercs [s1aBHoe pymHOe mose, CJAOXKEHHOe rapuOyprHTaMu C
obocobieHHeM [ABYX 30H BecbMa CJO0XKHOTO Ierporpaduyeckoro cocrasa,
HO C pe3kHM npeobJiafaHHeM NYHHTOB H MHPOKCEHOBEIX TYHHTOB.

TunuynbeiM TPEMEPOM CTPYKTYPHO-TEOJOTHYSCKHX TNO3HIHH PYAHHIX MO-
Jeil cOGCTBEHHO MarMaTHYeCKMX MeCTODOXKIEHHH fBJsfeTcA Takke KycuH-
CKOe THTAHOMAarHeTHTOBOe pyAHOe moJje. OHO pasMellaercss B OTHOCHTEIBHO
y3KoM MaccHBe ra606po, HMeIOIIeM CeBepHOe — (CeBep0-BOCTOYHOE IIPOCTH-
panHe H NafaiolleM COrJacHO C BMeLaoLIHMH TOJINaMH, IpelCcTaB/eHHb-
MH MpaMOpaMiu B JiexKaueM GOKy M rHeficaMH B BHCAYEM, mofn yraoM 45° Ha
soctok. B. C. Macuukos (1959) mokasan, yro KycuHckuit MaccuB siBAsieTcA
ONHUM H3 CEpHH MAacCHBOB OCHOBHHIX M YacThi0 YJIbTPAOCHOBHEIX MOPOJ,
BLITAHYTBIX Ha NPOTsKeHUH Gojee 75 KM B CeBePO-BOCTOUHOM HalpasJe-
nun. Boapacr maccuBos 1100 MaH. €T W BOBHHK/IH OHH B MO3MHIO HHTPY-
suBHy10 (hasy pasBHTHA KDHCTAJJIHMYECKOro OCHOBaHHA Pycckoil maargop-
Ml [IpesHue MacCHBHI OCHOBHBIX NOPOA ¥ CBA3afHbIe ¢ HHMH THTAHOMAT-
HETHTOBbIE MECTOPOXKAEHHS NOABEPIHYTH MOCJAeNYIOUleMYy MeTaMophH3MY,
HHTEHCHBHOCTb KOTODOrO YMEHbIIaeTcs C ceBepa Ha 1Or. TuraHOMAarHe-
THTOBLIE DYIAHHe Tesa, 3ajeraiomue B KycHHCKOM MaccHBe, NMpelCTaBJeHBl

! Broik BOCTOYHOTO CKJOHA Ypaja BLIABAeHH HECATKH PpYAHEX nojell (Maccusos
THNERGA3UTOR) C MHOTOUHCNEHHBLIMH DYNONPOSBAEHHAME ¥ MECTOPOXKAEHEAME XPOMUTOB.
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He JKHIaMH, KaK 370 PaHee CYUTAAOCh, a NJIACTOOOpa3HLIMH 3ajeKaMi,
OPHEHTHPOBAHHBIMH COTJIACHO CTpaTH@HKAUUH TOPOJ MacCHBa H ¢MATHIMU
B CKJAaIKH.

Pynnbie nons na murax. TunuuHeiM NPHAMEPOM PYAHBIX MOJIEH Ha LIH-
Tax SBJAAITCA TJIAaTHHOBBIE MecTopomaenus TpancBaaas B IOxuoit Adpu-
Ke, cBs3aHHBIE ¢ DymiBenbACKHM JOTWOJAHTOM OCHOBHEIX H VJILTPAOCHOBHEIX
nopoda. CTPYKTYpPHO-TeOJOTHYECKAA TIO3UIMSA BCEro JOMOJMHTA BHIAHMO OIpe-
IeaseTCs KPYMHBIM pa3phIBHEIM HapylueHHeM, Pas3BHTHIM B €ro OCHOBaHHH,
KOTOPOE CAYKH/JIO MarMONOABOASLINM KaHaJoM. PasMmelleHye MJaTHHOBOIO
ODYIeHEHHS] CBf3aHO €O cTpaTudhHKaluedl MacCHBA B ero HHKHEH 4YacTH,
uMeromel Momuoers [5—20 M u mpencraBagiolieil coGoi ropusont Mepen-
CKOTO, BKJIoYaomuit 10 ncesxomnactoB IOPOA, MPOCAERKHUBAIOIMHXCH Ha
SHAYHTENLHOH TIIONIATH.

PynHble moJsi Ha AKTHMBH3MPOBAHHBIX MWMTAX. THIHUHBIM NPHMEpOM
CTPYKTYPHO-T€0JOTHIECKUX MO3HUUE paccMaTpHBaeMBIX DYAHLIX NOJEH ABAA-
I0TCA MeTHO-HHKeJeBble pyHauble mojs [leuenrckoro paiioHa Ha Koabckom
HOJYOCTPOBE, MPHYPOUEHHBIE K NMEYEHICKOH CIOHCTOH CBHTE, 3ajeramwlieil Ha
apXeHCKOM™ 'DaHHTO-THEHICOBOM M rpaHHTHOM (yHnamenrte.” B aToii caure
BEITEAsIeTCA Tadka MOpoA, BKJAIOUalomas (QHANHTH, Tydbl, TyQPHTH, LIHHH-
CThle CJIaHIBl, H3BECTHSIKY H [PYrHe MOpPOJbI, HHTEHCHBHO CMATHIE B CKJAaIKH
A IIpOpBAHHBIE OCHOBHLIMH H }UlepB*DCHOB-HHMH MacCHBAMH BepXHenpoTe-
PO30IICKOTN0 BO3pacTa, ¢ KOTODLIMH T€HEeTHYeCKH CBS3aHO MeIHO-HHKEJIeBOe
OpYVIeHeHHe.

HukeneHocHEle MacCHBHEL TIPEJCTABJEHb! B OCHOBHOM COTJIACHBIMH TeJa-
MY, 3HaYUTe]bHAT NOJA KOTOphiX (Gonee 35Y%) paaMemiaercs B MeHTPAb-
HOH H3OrHYTOH MO MPOCTHPAHHIO YacTH TY(POreHHO-0CaHO4HOH TOMILH, OC-
JIOJKHEHHOH pas3phiBaMH.

CrpyxTypHO-Teosiornyeckas mo3Huus pPyAHHIX Tojelr Ilewenrckoro
pailona mpexJje Bcero ompeieasercs M3rHOOM NEUEHICKOH CBHTHl MO f1po-
cTHpaHuo. B pasMelnenuyn pyINHBIX TOJEH, KpoMe Toro, Gosblioe 3HAYEHH?
npuoGpeTaoT GaaronpHATHLIE MO (DHIWKO-MEXAHHYECKHM CBOHCTBAM OG-
JLbl OCANOYHOH TOMIIH, TPOHH3aHHON MacCHBaAMH OCHOBHBIX IODOJ, IIOZBEpPT-
HYTBIX MHTEHCHBHOH TPEIIHHOBATOCTH, a TaK¥Ke CeKylllHe 3amajHble COpPOCHL.

Pynnbie nmojisi Ha aKTHBH3HpPOBaHHBIX maatdopmax. [Tpumepom cTpyKTyp-
HO-TEOJIOTHYECKHX MO3HLHHN PYAHBIX T0/el cCOGCTBEHHO MarMaTHIeCKHX MeCTo-
poXIeHuit Ha aKTHBH3HDPOBAHHEIX maatdopMax siBaserca Hopuabckoe pyn-
HOe 1oJie, Haxoasauieecss Ha cepepe CuGupu. Ilosunus ero onpepeasieTcsa mo-
NOXKeHHeM PYROHOCHBIX AuddeperuupoaHHbx rab6po-gzoaeputos. [locaen-
HHE pasMellaloTCs B NIpefesax MOJOrof CHHKIMHANBHOH CKIAAKH, pasBHB-
weficsa Ha niat@opMme, ¢ OChIO, BHITIHYTOH B CEBEPO-BOCTOYHOM HalpaBJIeHHH.
MarmaTtnueckue pacniasnbl JuppepeHnHpOBaHHBIX TRGGPO-ROIEPHTOB NOAHH-
MaJIuCh MO KPyTOnaJalollliM pa3phiBaM, BHITAHYTHIM Ha CeBEpPO-BOCTOK lapaJ-
JIJIbHO OCAM CKAA[KH, M PaclpOCTPAHANACH MO MOJOMHM Mex{pOopMallHoH-
HEIM CDHBaM, 00pa3oBaB noJorosa’eraioliue TeJa cIoXHOH (opMu, Or-
llesibHble HHTPY3HBHEIE Teja JAu(depeHNHPOBAHHBIX ra66po-A0JIEPHTOB Ha-
XOASTCA Ha Pas3iMYHBIX CcTPaTHrpaHuecKHX yPOBHAX, HO B O0IIeM Ke OHH
JIOKAJIH3YIOTCH B Tpejeaax NOBOJbHO Y3KOIO CTpaTHrpadHyeckoro nopH3oH-
Ta, BONH3H CPaBHUTEJLHO MAaJOMOIIHOH  TYHI'YCCKOH CepHH OCalouHbIX
NOpOR cpemHero KapGoHa — BepXHel MepMH, pasMelldsch BAOJb Mek{op-
MAaLHOHHBIX CPBIBOB, MPOHHKAHA IO BOCCTAHHIO B HIMKHIOIO 9acTb TPHACOBOIl
J1aBOBOH TONINH, HIH B BEPXH OCAJOYHLIX NOPOJ [EeBOHA, MOACTHIAMOLIHX
TYHTYCCKYIO CEPHIO.
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NMECMATUTOBBIE PYJHBIE NOJIA

BospacTt nermMaTuToB — cavblii pasaHYHEIE — OT J0KeMOPHHOKOTO 10
anblHICKOr0 BK/IOYHTEabHO. Kak yie ylnoMHHAJOCh, B CKJIaguathx obJa-
CTAX TerMaTuThl oObiyHO 06pa3yloT pyAHbIE MOsca, KOTOPhIe HEPEeLKOo COB-
NajaiT ¢ PYAHBIMH NOSCAMH, HeCyUIHMH pelkoMeTanbHOe OpyJeHeHHe, COo-
MpoOBOMKOAIOLLeecsT rpei3eHu3amnuell BMemaomux nopox. MasecrHst oyeHb
KpyNHble MerMaTHTOBHIE 110sca, 00paMasiollne Kpas APeBHHX IIHTOB JHO0
pasBHTHIe HA CThIKAX apXeflCKHX M npoTepo3oickux obpasosanuii. Yacto
NerMaTUTOBBIE [0SCA Pa3sMeMmlaloTcsl BIOJb 30H PAa3BHTHA  KCEHOJHTOB B
rpanutonaax. Ilermarturel, nposiBaeHHbLle B mpejesnax OTAeJbHbIX NoJel,
0OBIYHO aCCOLMHPYIOT ¢ KOHKDETHBIMH MHTPY3HBHBIMH MAacCHBAMH TpaHH-
TOHJAOB, C KOTOPBIMH ©HH W HaxXoHsTcsi B reHeruueckod ceasd, Oxnako
H3BECTHBI M TAKHE NEerMaTHTOBBIE N0fca, Pa3BHTHlE BAOJb KOHTAKTOB KPH-
CTA/JIMURCKHX CJaHlleB M THEHCOB, B Npeleaax KOTOPbIX OTCYTCTBYIOT Bhl-
X0ALl Tpanurounos (cornacho M. Tonpammuary, B caanuax B 100 pas
GoJbIIe MerMaTHToB, YeM B rpauurax). [1oJst rpaHHTHRIX MerMaTHTOB 3aJje-
raloT B pAa3JHYHBIX TOpPORAX, H3BeCTHH [daxKe B MacCMBax aHapTO3HMTOB.
OueBuAHO, B 3TOM CJIy4Yae TPAHHTOMILL, C KOTOPLIMH IErMaTHThl HaXOAATCH
B FEHETHUYECKOH CB#3H, MOKA HEe BCKPBITHl IPO3HEH.

BHYTPH HEKOTOpPHIX MNOSACOB YCTAaHaBJAHBAETCA CepHs DYAHHIX TOJEH,
HECYIIHX COTHHM MJIM JaxKe THICAYM OTAeNbHBIX NerMaTHTOBLIX PYIHBIX Tell.
Onnako, mo A. M. TunaGypry (1961), cpeam HHX TpaKTHUECKOe
3HayeHHe MpeacraBiasfior jauiip 3—5% mnermaruroB. O6pasylorcs nmerMaru-
Thl B YCJOBHAX CTAHOBJEHUS IPaHUTHEIX MacCHBOB cpelHHX ray6uH. Bepx-
HHH mpenen GOPMHpOBaHHA TIerMaTHTOoB 4—5 KM (peaxo mo 2 KM), MaKcH-
MaTbHLIH BePTHKANbHBIA padaMax He Gosee 1—1,5 kM, T. e. cpenHsas ray6u-
Ha (opMuposanus 4—6 kM. Cawoasnbie nermMarutel 06pasylores Ha 00Jb-
weli raybune. HanbGonee GaaronpusTHBIMH BMeUlAalOLIMMH nopoiaMyu IJasfd
NerMaTHTOB SBJAAIOTCH AJIOMOCHAMKATHBIE, XOTH JJIA CHIIOLTHBIX TerMarTu-
TOB HAacTO BKJAOYaloniHe xapGoHaTHble pa3HocTH. Pacmpeneneiie nerMarH-
TOBLIX TOJEH B Ipefenax OTAENbHEIX MerMaTHTOBHIX IOSICOB Ompenessercd
B OCHOBHOM caeiaywowumu tpems ¢axropamu: 1) Mopdoaoruein u Crpyx-
TYPOH KPOBJM TPAHHTHOrO MaccHBa, 2) TEKTOHHYECKHMH OCOGEHHOCTAMH
PYAOHOCHBIX Julollafei, 3) vaauuydeMm OJArONpPUATHLIX B JHTOJOrHYECKOM
OTHOILEHHH TOPH30HTOB (0OCOOEHHO AJsl CAOAAHBIX HerMaTuTOB). [losnung
NErMATHTOBLIX DYNHBIX ToJiefl B 3HAUMTEJNbHOH CTENEHH ONpeNeaseTcs TJIy-
ounoi 3posnonuoro cpesa. Ilpu srom, cornacio A. M. I'mnabypry (1961),
CleJlyeT PA3nHuaTh TPH BO3MOMKHbBIX BapHAHTA.

Ilpu HeBoabioil ryyGHHe 3po3HOHHOrNO cpesa (He Gosee 1-—2 kM) mer-
MaTHTOBBIC NOJA MOTYT JIOKAJMH30BAThCA BO BMEMAICIHX NOPOAAX KPOBJIH
HAJ CKPHITHIMH Ha rJayOnHe Kynosjamu rpanuToufos. Pasmeniasck B TaKHX
YCJIOBHSAX, MerMaTHTHl OOLIYHO  BBLITACMBAIOTCS B BHAE Y3KHX 30H BIOJIb
KPYIHBIX PA3PhIBHLIX HAPYILIEHHIL.

Ilpn cpenneit rayGune 3poszuoHHOro cpeaa (4—6 KM) NIenMaTHTOBHIE
pyoHBIe TOAS Pa3MElaloTes B 30HE 3K30KOHTAKTa TIPaHHTHRIX MacCHBOB
H 0Ka3blBalOTCH 3HAYUTENbHO Oonee MUPOKHMH. OHH YacTo pa3BHBAIOTCSH
B yyacTKax BMEWROWHX NTOPOJ, 3aMeralollHX MeX1y BbIXOAaMH OTAeabHBIX
KYMOJOB FPAHHTHLIX MaccHBOB., Hepenko npocTpaHCTBEeHHO CBA3AHMBI ¢ OLH-
HOUHLIMH HHTPY3MBHLBIMH MacCHBAMH.

Ilpn Goabuioii ray6uHe 3po3uoHHOro cpesa (Goaee 5—6 kM) dopmu-
pyIOTCSl IMPOKHE M paciibiBUaThie pyldHBle I0OAS M nogca. Pasmemaiorcs
OHHM OOBLIYHO BJOJb KOHTAKTOB TPAHHTHEIX MAaCCHBOB ¢ BMeUIAIOMIMMH TOPO-
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IaMH, a Takxke B IIyDOKHX JenpeccHdX B KpoBJe 0aToNHTOB, B THOPHIHBIX
nopoaax, KCeHOJHTaX, B NOJOTHX KOHTaKTax, H3rHOaxX rpaHHTHBIX MacCHBOE
B njaaHe.

Iipn moboii ryOuWHe 3PO3HOHHONO Cpe3a IerMaTHTOBLIE IT0JIA 4acTo
pasMemalorcss B H3ruGax 1o npocTHPaHHIO MI0POA KPOBJAH. THHHUHBIM IIpH-
MEpPOM TNPUYPOUEHHOCTH MErMATHTOBMIX ToAell K H3rufam B naaHe AHTH-
KJAHHAJBHBIX CKJIANOK SBJSIOTCA NNOJA NMerMaTHTOB Ypaja, CBA3aHHble C HA-
TPY3UBHBIMH MacCHBaMH ILEJOYHOTO COCTaBa.

KAPBOHATHTOBBIE PYIHBIE IOJIS

CTPYKTYPHO-Te0JOTHUeCKHEe MO3HIMK DPYAHBIX TOJed KapOOHATHTOBHIX
MECTOPOXKIAeHHH, HeCYIMUX HuoOHeRoe, YaCTbhio TAaHTAAOBOE H PEAKO3EMEeNb-
HOEe opyleHeHHe, ONpelesioTcd MO3HIHeHl MAaCcCHBOB YyJbTPaOCHOBHBIX-LIe-
JIOUHBIX MOPOJ, B KOTOPLIX 3TH IIOJsi pa3meniatorca. MaccuBel 00bLIYHO Pas-
BHTHE HA KOHCONWAMPOBAHHBIX B MPOTEPO30HCKOE BPEeM: cKAazyaTthix ob/a-
CTHX WAH NJaarpopMax, MOIABEPrHYTHIX NaAe030HCKOH WM JaxKe Me3030M-
CKOH TeKTOHO-MarMaTH4ecKoll aKTHBH3AIlHH.

PaccMoTpuM NpPHEMED NO3UUKHE YJALTPAOCHOBHOIO-MIENOUHOND MacCHBE
mo A. A, ®poaosy u ap. (1969). DroT MaccHB HAXOAHTCS B ApeBHeH ckaal-
yaToil 06/1aCTH, KOHCOTHAHPOBAHHOH 3a10Jr0 M0 ero BHeapenud. Bmemaio-
i€ MOPOAL NPeACTaBJeHbl CPpeAHenpOTEPO3oHCKUM NecYyanukaMu 4 chaau-
LAMH, CMSTHIMH B AHTHKJHHAJbHYIO CKJIA4AKY, ONPOKHHYTYIO K CeBEpO-BO-
ctoky. B Koulle mpoTepo3os u B Hauafde 1ajneo3os CkJAajika Obia pasbHra
ceprefl NPOAOALHLIX M TIONEpPeYHHIX Pa3PHIBHBIX Hapyuwienui, B Mecre HX
flepeceueHHsi BHEADHJICH CpeLHENANe030HCKHH MAacCHB  YJIbTPAOCHOBHbIX-
Meno4YHbIX N0opoA, B KoropoMm u chopMmHpoBaauc,b kapGoHaTHTHL. Maccus
BHITAHYT BAOJbL OCHOBHOIO CEBepO-3anafHoro pa3pbiBa H 1O CTPOCHHIO MO-
JKeT OLITh OTHECeH K MacCHBAM IeHTPaJbHOrN0 THIA, HO OTJIHYAETCH JHHEH-
HOCTBIO, PE3KHM MpeoGaajaHueM MO3[HHX MarMaTHYeCKHX o00pasoBaHui
HaJi PaHHHMH, 3HAUMTESbHBIM pacnpocTpaHeHHeM NaHKOBOH CepHH NOPOJ,
WIHPOKHM pa3puTHeM kapOonararoB. Camu xe xapOoHaTHTBl BO3HHKJAH ITy-
TEM BBIMOJHEHHA [OJOCTeH M 3aMeuleHHs LIEJOYHbIX [OPON CHOMKHLIMH
KapGoHaTHbIMH MHHEPAJbHbIMU aCCONHALHSMH, BKIIOUAIOMMMH PYAlbie MH-
Hepaapl (MUPOXJIOP, KONYMOHTH3HPOBAHHBIH raTYeTTONHT H NapH3HT), cdop-
MHPOBAaHHBIMH B deTblpe craguu. Pa3zvemaiorci KapOOHATHTLI B YYaCTKE
NEpeceyeHts WIBOYHEIX TIOPOJ pas3pbiBHLIMY HapDYWIEHHAMH CeBepo-3ana-
HOr0 H CeBEepO-BOCTOYHOr0 NpOCTHPaHHil, yHACAeNOBABIIHX paHee CYyLIecT-
BOBaBLIKE QC/aal/leHHbIe HAMPABRIEHHS.

PYJHBIE MOJIt KOHTAKTOBO-METACOMATHYECKHX
M THAPOTEPMAJIbHBIX MECTOPOXAEHWM

IIpumMepsl CTPYKTYPHO-T@ONOTHYECKHX IIO3MIHHA DPYAHLIX IMOJeH THAPO-
TEPMAJbHLIX MECTOPOMIEHHI PACCMOTPHM PA3NENBHO AJS BHYTPEHHHX MOM-
HATHI TeOCHHKJAMHAAeH — HHTpareoanTHKAWHAJeH, CPEAHHHBIX MACCHBOB M
AKTHBH3MPOBAHHLIX N1aT(OPM.

PyaHble mons B HHTPAreQaAHTHKAHHAAAX. [IpHMepBl CTPYKTYPHO-TEOIO-
THYECKHX TO3HLHMH 3THX PYAHLIX NoJeH pacCMOTPHM pasAesabHo Aas noJjed,
CBI3aHHLIX CO CKAAAY4TBIMH H TPEUIHHHLIMH CTpPyKTypaMu. K nepsmiM OT-
HOCATCA PYIHblE [0S [OJMHMETaNJHUecKHX Mectopoxaeduin Pyadoro An-
Tasi. Bce u3pecThble M3 HMX, Pa3BHTbIE B NOJHMETaNJHUECKOM NOSCE NPOBHH-
uuu, taroreot K Ilpunprtoimickolr u Ceepo-BocrouHolt 30HAM cMATHA.

98




MecTopoxknenusi, Haxo[sHecs B HX npeaenax, chopmupoBanucs B 3hdy-
3HBHO-OCAMOYHLIX OTJIOXKEHHAX CpPelHero AeBOHa, uacThio HHUKHero kapGo-
Ha, OTH OTJOXKEHHA CMATHl B CKIAAKH C OCAMH, OPHEHTHDPOBAHHBIMU [pPEH-
MYIECTBEHHO HA ceBepO-3alaji, H IepeceyeHbl pa3pbiBHBIMH HapyLICHHAMH
CeBepOo-3anagHoro, CeBepo-BOCTOYHOrO H YaCTbl0O MepPHIHOHANbHOTO H Ccyb-
UIHPOTHOrO MPOCTHPAHHH, a TaKKe pasJHYHLIMH HHTPY3HBHBIMH MOPOAAMH.

CTpyKTypHO-reo/IOrHYeCKasl MO3UUHS DPYLAHBIX [OJeH NOJHMEeTalJHue-
CKMX MeCTOPOXKIEeHHH Bcex pafioHoB Pymauoro Aaras onpepessercs couera-
HHEM CKJan4yaTtblX H pa3peiBHbIX Hapyuwenuit (Bapanos, 1960). B xauecrBe
THTIHYHOrO NPHUMEpPa MOXKET ObiTh PacCMOTPEHO JOCTATOYHO XOPOLIO H3YYEeH-
Hoe 3bIpsiHOBCKOe pynHoe nojae (puc. 59). OHO mMpHypOYEHO K OXHOHMEHHOH
CyOIIHMPOTHOH AHTHKJIHHAJIH CYHAYYHOTO THIIA ¢ KPYTONALAIOIIHMH KDBIJIbs-
mu (A. K. Kawonos u np., 1957 r.). 3ulpaHOBCKAs aHTUKJIHHAAbL OCNOXKHAET
I0ro-3anagHoe KpbL10 OoJee KPYNHOH PeBHIONIHHCKOR aHTHKJAHHAIH,

CprKTypHO-T‘E'OJIDT‘H‘iECKaﬂ No3unHuA 3bipHHOB‘C'KOTO pygoHoro mnoJsa on-
pefiesisieTcss HaJMYHeM IIHPOTHOH AHTHKIHHAJBHOH CKJAAJKH, OCJOMKHSAIO-
Iefi I1aBHYIO aHTHKJAHHAIb H DacceyeHHOH pPaspLIBHBIMH  HapylleHHAMH
IWHPOTHOrO M CeBepO-3amagHoro npocrupaHus. CyLIeCTBeHHYIO POJb B JO-
KaJH3alUHH opyleHeHHs: Mrpaer GjaronpHsaTHad /s pYNOOT/IOXKEeHHs Nayka
4aCTO TePeMeXKaloNMXCcd aneBPONUTOB H KBapUeBhX aabOHTOpHPOB, nepe-
KpbIBaeMasi ONHOPOIHBIMH MOP(QHPOULAMH, '

CTpYKTypHO-Te0JOrHuecKkHe MO3HLUHAH PYIHBIX IOJefl B HHTpare0aHTH-
KAMHANAK, XaPAKTePU3YIOULHXCA TPELLMHHBIMH CTPYKTYPaMu, MOTYT GbITb
paccmoTpensl Ha npumepe Bocrounoro Kapamasapa, caoxeHHOro BepxHe-
naneo3oickuMu 3PhysuBaMu (NPEHMYUIECTBEHHO KHCALIMH) H HX Tyhamy,
CMATBIMH B IIOJIOTHE CKJAAJKH M OCIOXKHEHHLIMHM pPa3pbiBHBIMH HapyLIeHH:-
MH (puc. 60).

Jlnsi paccMaTpHBaeMoro pafioHa xapakTepHO PasBHTHE cPelHe- H HH3-
KOTeMNepaTypHbIX MeIHO-BHCMYTOBHIX, CBHHIOBO-LHHKOBLIX M cepeGpo-
CBHHIIOBLIX MECTOPOXKAEHHWH M PYLONPOSABACHHH, TIPEACTaBJEHHBIX JKHAAMH
H IWITOKBEPKOBbIMH 30HaMH. OTHOcHTenbHO cnaGo pacnpocTpaHeHbl GapH-
TOBble JKHJBI, HHOTAA ¢ rageHutoM. Tunwuneim aas Bocrouworo Kapama-
3apa sABaseTca AjppacMaHCcKoe pynHoe moJse. B ero mnpenenax passuTa
NpeHMYIIECTBEHHO MeIHO-BHCMYTOBas MHHepaJu3alusd. PyaHoe noje pasme-
HIaeTCcs CPelin BepxXHenaJsJeo3oickux tybonas ksapuesoro nopbupa, BKAIO-
YalolHX HEKKH, CH0KeHHble KepJoBbIMH (auuavu Tex Ke nopold. CTpyk-
TYPHO-IeoJIorH4yecKas No3uLUusa AnpacMaHCKOro pyaHOro InoJs onpenessercs
kpynabiM  CBHHLUOBLIM pa3JoOMOM CceBepo-3anajgHoOro MNPOCTHPaHHA, 3a-
NOKEeHHbIM elle B npouecce GpopMHpoBaHHA 3(P¢y3HBHON TOMM H cOmps-
HeHHpiM ¢ TaphioKanCKHM pasjioOMOM, & TakKe HEeKKOM 3JKCTPY3UBHBLIX NO-
poA, NpUYypPOYeHHBLIX K MecTy nepeceyennss CBHHLOBOro pasjioMa ¢ ceBepo-
BOCTOUHBLIM PA3PBLIBHBIM HapyLIEHHEM,

JLpyruM npuMepoM CTPYKTYPHO-reoJOrHuecKoil MO3HIUH PYIHBIX TOJeH,
chOpMHpPOBAaHHbIX B HHTPAare0aHTHKJAHHAJbLHBIX 06/acTAX H XapakTepH3ylo-
WNXCS PA3BUTHEM TPEUIMHHLIX CTPYKTYp, aBasercsi AaTtwein-Tonkanckoe
CBHHIIOBO-UHHKOBOE pYyNHOe IOJe CKapHOBOH (popMalHH, Haxoislleecs B
3amagHom Kapawmaszape.

Antuie-Tonkanckoe pynnoe moge (puc. 61) pa3memraercs B H3BeCTHS-
Kax BepXHero [eBOHAa H HHXKHero xapOoHa, MPOCTHPAIOIIUXCS B 3aMajHOM—
ceBepo-3anafHoM Hanpasiaennd. CeBepo-BOCTO4YHBIMH COpPOCAMM  TIOPOAH
pa3buTbl Ha pAx GJOKOB, CMEIIEHHbIX OTHOCHTeNbHO Apyr apyra, lOmuas
rpaHula H3BeCTHAKOBOH Tpffbl ONpelensieTcss KPYMHbIM pa3pblBHLIM Hapy-
nieHHeM — KOHTaKTOBLIM Da3jiOMOM, [0 KOTOPOMY KapOoHaTHble IIOPOLbI
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HAABHHYTBI Ha pAaHHETePUHHCKHE rpaHOMHOPHTHL. BOJH3H 3TOr0 HapylIeHHs
H3BECTHAKY HHTEHCHBHO pacCianioBalbl, a TPAHOAHOPHTHL MHJIOHHTH3IHPO-
BaHbl. Ha CEBEPE H3BECTHSAKH 1O TEKTOHHYECKOMY KOHTaKTy OT/Ae/deHbl OT
BEPXHEKapOOHOBLIX [aLlHTOB.
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Puc. 59, Teonoro-ctpyktypnas cxema 3sipsHoBckoro pafiona (no
B. Il. Bapasosy, 1960).
/= nalikn ¥ manwle Tena raGGpo-AnopHTOB, AHOPHT-NOpdHPOB, NamMnpodHpOB;
2 — nosJHeBEpXHeNanec3oiickne rpayHToMAL, J — paliHeBepXHenaneo3nickue
TPANUTORALE; 4 — HHIKHEeKaMeHHoyroakiuble raGlpo, raGOpo-AMopUTLL, 5§ — nop-
GHpATH ¥ HX TYOB (Civ): 6 — asesponutsl, apruaanTsl, necyaluku (D.gv —
Ci)i 7 — nopdupHTe cyGnyakannueckoll pauun (Dy—3); & — kBapi-aabGurTodH-
put cylnynkauuucckoll daunu, ux Tydul, ANEBPOAUTH (TANOBLKAR — MACARH-
cKad cBHTH — Dg)i § — Tydn KBapuesblx afbGHTOGHPOR W KBapuebhiX nopdiH-
pUTOB, KBapleBne anbOHTOfMpPLL. asneBpoiuThl (Gepesosckas cButa — Di);
10 — meTamoplpmyeckue nopoas  (Pzy): I/ — ocHOBEbIE pa3nombl; ]2 — 30HLI
HHTEIICHBHOrO paccinanueBania H MetaMopdHiMa nopOa; [3 — pa3phiBHbie la-
pyWenus, TpeuwlHubl; [4 — NOAUMETAaANHYECKHE pPYIHLIE NOAR M MecTOpoKie-
aua: (1 — 3vipanosckoe, 2 — Ipexosckoe, 3 — [MyTuuueBckoe, 4 — Maaeesckoe,
5 — Borateipesckoe, 6 — Ocodnxurckoe, 7 — [lapuiranckoe)

CrpykTypHo-reosornyeckast nosuuut  AaThiH-TOnKaHCKOTO  pPyAHOTO
nons onpefenseTcd AJHTENbHO pasBHBaBWHMcA KOHTaKTOBBIM pa3/oMOM.
DTOT pas3noM KOHTPOJNHPYeT TAKIKE MOJOMKEHHe BEepXHenase030fCKHX Aaex,
BLITAHYTLIX WITOKOB IPaHUT-NOPDHPOB, CHICPABWIHX BaKIYW0 poab B CKap-
HooGpaszoBanuu. Hapany ¢ 3THM B CTPYKTYPHO! MO3HUMH DYAHOrO NOJs CY-
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Puc. 60. Cxema reojorgueckoro nosomenns pyausix nonefi IOro-3anaguoro Tads-Illans
(o B. H. Jlesuny, 1965 r.).

I — pepXHH# CTPYKTYPHBIE 3tam (MzZ—Kz); 2—3 — cpeaHuil CTPYKTYPHBI 3Tam: 2 — BEpPXHHHA CTPYK-
TYPHbI Apyc — 3ddy3ussl (Ci—P—T?); 8 — HHmuuiA CTPYKTYPHLIE apyc — usBectHakn (D3—C,), addy-
suBbl (Cg); 4 — HHKHHA CTPYKTYpHBII  5TaX — meramopduueckHe caakubl  (S); 5§ — nosica paex;
6 — rpaHuTOHAL NOCAEGNEpPMCKHE;, 7 — pa3pbiBibie Hapywenuwa; & — FHAPOTEPManbrEbie  MECTOPOKACHHA
CBHHILOBO-LHHKOBOH dopMaunn; 9 — FHApoTepManbibie MCCTOPOMKACIIHS MELHO-BHCMYTOBOI (i0pMallui;
10 — ckapHoBLIe, r1aBHLIM 00pa3oM CBHHUOBO-UHHKOBbIE MECTOPOIKACHHA.

Pyamsie nons  (uudpel B Kpymkax): | — Kawucafickoe, 2 — Aatein-Tonkauckoe, 3 — Tapulskanckoe,

4 — AnpacMmaHckoe
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Puc, 61. Cxema CTPYKTYpPHO-T€ONOTHYECKOH No3uuuH AnTLH-TONKAHCKOrO pYAHOro mOas
(no B. ®. Yepuwiineny, 1961 r.).
| — mMeTaMop(uyecKHe channk; 2 — MPAMOPH20BAHHBIE H3BECTHAKH, J — rpaHOAMOPHTLI, 4 — anieanTo-
Bble H JauuToBbie NOpdHPHTL; & — AAfiKH Pa3nMUHOro cocTaBa; 6 — GuMeTacoMaTHYeCKHE, HHGHALTPA--
LHOHHLIE CKApHbl H CKapHOMAbl; 7 — pa3pbiBHble HapyLeHHS. 5
TMonumMerTananyeckne MecTopoxkAeHus (UH(ppPLI B KPY¥KKax): 1 — Anteia-Tonkan, 2 — Yanarta
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UIECTBEHHOE 3HAUeHHe HMelOT cOpOCH CeBepO-BOCTOYHOTO  IIPOCTHPAaHH,
ABHXKEHHA 110 KOTOPHLIM B INpollecCe MHHEpaJH3alUHH CNoco6CTBOBAJNH BO3-
HHKHOBEHHIO 30H Apo6/eHHs H nojocTell BAosab KoHtakToBoro pasioma.
B kauecTBe npHMepOB CTPYKTYPHO-IeOJOrHUECKHX MO3HUHH PYIHBIX IO-
JAel THIDOTEePMAaJbHBIX BBLICOKOTEMIEPATYPHEIX OJOBAHHLIX H BOJb({paMo-
BbIX MeCTOPOKAEHHH, chOPMHPOBABIINXCH B HHTPATCOAHTHKIHHAJAAX, KpaT-
KO oxapaxrepuayeM pynanble noas KanGa-HapeiMakoro merasnanoreHHYecko-
ro mosica (puc. 62). 31ech 0/10BsAHHbIE, 0JI0BO-BOJIb()PaMOBLIE U BOJAb(pamo-

S

Puc. 62. Cxema pasMeillenusi pyaHbix noneft u mectopoxkpennii B8 Kan6a-Hapem-
ckom pyamom nosce (nmo H. K. Moposenko, 1937 r.).

! — rpaHuTH; 2 — OJIOBAHHBIE MeCTOpOXJAeHHS H pyaHple noas (1 — Balimypsunckoe, 2 — Ka-
paronHckoe, 3 — JleHHHCKOE)

Bble MeCTOPOxK/eHHa chHOPMHPOBANHCh B NOPOAAX KDOBJAH MACCHBOB TIpa-
HHTOHIOB, MPEACTABJEHHBIX CJIaHIAMH, H B CaMHX MaCCHBaxX TPaHHTOHIOB.
M3 pymupix moneit Kanbunckoro paioHa MQXKHO HazsaTb KaparouHckoe,
MpeAcTaBAeHHOe KBapll-KacCHTePHTOBBIMH kuaaMu. IIpuypoueno oHO K y3-
KOH I10JI0CE CJIaHIEB, OKPYXKEHHOH ¢ TpeX CTOPOH TPaHHTAMH H NEepeceueH-
HOH cepueil JaeK anJNTOB, BRITAHYTEIX B CeBepO-3anmafHOM HamnpaB/JAeHHH.
PynHpie JKHIB NPHYPOUEHEl K DPA3pPBIBHBIM HADYUIEHHSAM, BEITAHYTHIM mIa-
panneapHo 3THM paiikaM. B mpenemax HaprmiMckoro paiiona, mpeicTasJsio-
utero nponoJ:kenne Kan6uHckoro paiiona #a npasom Gepery Hprbima,
dliTepecHa CTPYKTYPHO-Te0IOrHYecKass NO3unAs pyanoro noast Yeprosx-
CKOTO O0JIOBO-BOJIb()PAMOBOr0 MecTopomKaeHHs. OHO NpPHYpPOUYEHO K IITOKY
IJIaFHOTPAHUT-IIOP(UPOB, TNPOPBIBAWIIEMY  IECUAHO-CJAAHLEBYI0  TOJLLY,
KoTopas BOJH3M 9TOr0 ILITOKA pE3KO H3MEHSeT IIPOCTHpaHHe C CEeBepo-
3amajHoro Ha ceBepo-BOCTOYHOe. PynoBMmelaoliue 111ariorpanuT-nopdupsl
OGJBePrHYTH rpadHTH3ANHH, TYPMAaANHH3AalNH, OKBADIEBAHHIO H COLEpKAT
BKpaMJenHOCTh NHPHTA W apceHonnpura. UlIToxk nuargorpanut-nophupos,
BKJIIOYAIOUIHA PYAOHOCHBIE rpef3eHsl PYAHOrO NOJS, HaXOMHTCS BCEro Ha
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paccrosinnn 10—20 M or rpaHuToB raaBHoro Maccusa Hapnimckoro xpe6ta
H OTAEJSETCS OT Hero y3KoH HmoJsiocoil ocazovHslX nopof. I'panutst no stomy
KOHTaKTy HaJBMHYTbI Ha ocanounele nopoiasl. CaMm e 3TOT HaABHT HeCOM-
HEHHO HMeeT GOJbIIOE 3HAUEHHEe B pasMellleHUH PyAHoro noJsd. B nenom ke
CTPYKTYpPHO-Teoiorydeckasn nosuiius YepposKeKoro pyjaHOro noss onpeje-
JIleTCsl HaJIMUHeM IITOKa nnaruorpanmnopcbnpos, MoJIoKeHHe KOTOpOoro
KOHTPOJHpYETCA MNPOXOAALINM B H(—:I‘IOCpEﬂCTBEHHOI’I 61H30CTH HaaBHTOM,
a TaK¥e pPe3KuM uarnbom MpocTHpanyusa necuano-cJaHIeBLIX TOJIL, MNPOPLI-
BdeMbIX 3THM IITOKOM.
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Pruc. 63. Cxema pasmemienuss PYAHBIX [oJelt W MecTOpoKneHuii B pafioHe Aruu-
ckoit nautsl, Bocrounoce 3a6afikaave (nmo I'. JI. Ilagaaxke n xp., 1958 r.).

1 — Bepxuuil CTPYKTYPHBIH 3TaX — cnadusl 0 necyanHkH (J—Cr); 2 — cpeaHufi cTpyKTypHBI

STaM — necuanukn U caanubl (P—T?); § — HHIKHHMA CTPYKTYDHBIR 3TAXK — NeCUaHHKH H CcAaH-

upl (PZi—); 4 — unTpysusnl rpaHnTonfoB (Js); 5 — paspuiBHble HAPYIEHMA; 6 — DYAHble NO-

Nf  ONOBSIHHBIX H BONLGPAMOBHIX MecTopoxuenuii (1 — Xanuepanra, 2 — CnokofiHHHCKOE,
3 — Jlypyaryiickoe, 4 — Ononckoe, 5 — llepnosas T'opa)

Pynuble noas B CpeMHHbIX MaccHBax. IlpuMepaMu CpelMHHBIX MacCH-
BOB, B [Ipelle1aX KOTOPKIX Pa3BHTHI PylAHble NOAA IHAPOTEPMAaJjibHbIX MeCcTo-
poxkneHuni, sisasiiores Arunckas nauwra B Bocrounom 3abalikanbe, Koabiv-
CKUH MaccuB B BepXosiHekOH reocuHkJanHa i, Yemckuin Maccus, miaato Ko-
qopago B CIJA u psax napyrux. Arnuckas naura (puc. 63), 3annmaiouias
3HAYMTENbHYIO IIOMlanbh 3abalikalbsi, cl0XKeHa 0CafouYHON ToauleH (necua-
HHKAMH, CJIaHLIaMH H 1Ap.) CpelHe- B HHKHENAaJeO30HCKOro BO3pacTra, CMf-
TOH B CKJI4AKH CEBepo-zanajuoro npocrupanud. B oOKpauHHLIX uyacrax
IUIHTB HA CpeIHelaJe030HCKHX OTA0MKEeHHIX HecOrJacHO 3aJeraiT ecya-
HHKH H CJaHIBl IepMCKOr0 BO3pacTa, KOTOPbIE CMSATBHL B IOJOTHE CK/IaLKH
C OCAMH, OPHEHTHPOBAHHLIMH B IHHPOTHOM M BOCTOUHOM -— CEBEPO-BOCTOU-
HOM HamnpaBjieHusX. Aruickasi IJIHTa OKalMJIAETCS IecYyaHo-CaIaHIeBLIMH H
MecraMy Gosiee rpy5006OMOUHBIMY TOJNILAMH HHMKHE-CPeIHeIOPCKOro BO3-
pacra, HHTEHCHBHO CMATHBIMH B CKJI4aAKH H OCHAOMHEHHBIMH CepHei pasJio-
MOB, NapajleJbHBLIX rpaHHnaMm MJIHTH. OO6JacTb pa3BHTHS  LHC/IOLHPO-
BaHHBIX IOPCKHX OTJIOXKEHHI NOJydnaa HasBaHWe CKJag4aTtoro ofpam-
JIeHHS,
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B npenmemax AruHCKOH nantel 06HAXKAIOTCH MacCHBbH BEPXHEIOPCKHX
IFPAHHTOHAOB, KaK BbITAHYTbIE COMJIACHO C NPOCTHPAHHEM CKJaloK, Tak M
3aHMMalolllHe cekyllee noaoxenne. Bes nanrta pasGura cepHell pa3pbiBHBIX
RapylleHHH, HMEIOINX B OCHOBHOM CEBEpO-3amajHoe, WHPOTHOE M YacTHY-
HO CeBepo-BOCTOYHOe NpocTHpanue. bosee kpynubie W3 HHX ObLIH 3aJ0XKe-
Hbl €llle B [a/eo030HCKoe BpeMs, B Mpolecce CKaaqyatocTH. B nepuon nosp-
HEMe3030HCKOi aKTHBH3ALHH 1O PALY H3 3THX HapylwleHHH BO306HOBHJIHCH
TEeKTOHHYECKHe NBHXKEHMS H BHEIDW/WCHL LITOKH M JalKH TPAHHTOHIOB.
B npeaenax AruHcKoH IJIHTH pasMmelnaetcs pPsA PYIHBIX TOJel, BK/IOYal0-
ILMX MECTOPOXKIEeHHs 0Ji0Ba M Boabdpama, HPeiCTaBJIEHHLIX MPOCTLIMH H
CN0XKHBIMH JKHNAMM, @ TakKe pa3HooOpa3HbiMH IlTOKBepKaMu. OTtHOcH-
TEJbHO MHTPY3WBOB IPAHMTOMAOB PYAlbie MOAA 3aHHMAIOT Pa3iHYHOE TOJO-
skenune. Hekoropble M3 HHX pa3MmewaloTcss BHYTPH HHTPy3uBOB (ypyJaryii-
ckoe, uactbio CnoKOMHHHCKOE), B OCHOBHOM K€ CPEAH NecyaHO-CJaHLEeBBIX
nopol Kposau (OuHoHckoe, XanuepaHruuckoe W Ap.). OrdenbHble pydHbIe
noJsi, Hanpumep IllepaoBoropckoe, NpoCTPAHCTBEHHO TACOTEIOT K MOpOIAM
HKepaoBoil (halnH BEPXHEIOPCKHX BYJKaHOB.

PynHble nois Ha AaKTHBM3MpPOBaHHbIX wWHTax. OGaacTd aKTHBH3HPO-
BaHIbIX UHTOB XapaKTepH3ylOTCsl IWHPOKHMH MIOWAAAMH PacnpocTpaHeHus
JIpeBHHX apXeHCKHX H NPOTEPO30OHCKHX MeTaMOp(pHYECKHX TOJLL, HHTEHCHB-
HO JHCJOLHPOBAHHBIX H NPOPBAHHLIX NOMAaJC030HCKHMHM HHTPY3UBHBIMH 00-
pazoBanusMH. Bce 3TH nopoant 06pasyloT KpPHCTAJJIHYECKOE OCHOBAaHHE.
Ha oraenbHbix yyacTkax, ualle B KpaeBbiX YACTSX IIMTOB, HHOTAA Pa3BHTHI
CJOHCTbIE OTNOMEeHHd NaaTdOopPMEHHOro 4ex/a, 3aJeraioliHe ¢ Pe3KHM He-
COrJIaCHeM Ha Mopojax KPHCTaJNJHYecKoro OCHOBAHHA., Pa3peiBHble Hapy-
HmIeHHs, Pa3BUBIUMECH B IOPOLAX OCHOBAHHS, Y4acTO NpeACTABJEHBl 30HAMH
HHTEHCHBHOIO pacciaaHLUeBaHHs M MHJOHHTH3aIlHH MollHocTbio Ao 300—
500 m. [LpeBHHe Pa3noMbl BO MHOTHX CAYHAAX CAYKHUAH KaHAJIaMu IAR Tpo-
HHKHOBEHMS MarMaTH4YecKMX pacnJaBOB KHCIOTo, CYOILEJIQUHOTO H LIeaoy-
Horo cocraBa. OuH NpOSABAAIOTCS TakMkKe B npouecce pyLOOTJIOMKEHHS H
KOHTPOJIUPYIOT pa3MellleHHe DYIHbIX TNoJell IHIOTeHHBIX MeCTODOXKASHHH,
MpeKae BCero 30J0TOPYAHbIX, CBHHIOBO-IUHHKOBLIX H AP.

[IpuMepoM CTPYKTYPHO-TEONIOTHUECKOH MO3HUMU PYIHBIX IOJEeH Ha ak-
THBH3WPOBAHHLIX WIHTAaX ABJAercd MajmaHCKoe pyaHOe moJie, HaxoAslueecs
B Ponornckom maccuse Boarapun. CioxkeHo OHO MpoTepo3OfiCKHMH rHeiica-
MH C POCAOAMH MPaMOPOB, MOJOTO Mafd0UIMMH HA CeBepo-3anaj — cese-
po-BOCTOK. B mpenenax mnoasi pasBHTO IUECTb NPOTSMKEHHBIX KPYyTONamaio-
IIHX PYAOHOCHBIX 30H, BBHITAHYTLIX B cyOMepPHAHOHAJAbHOM HAalNpaBJeHHH H
HecyllHX CBHHIUOBO-IIMHKOBOE OpYyJeHeHHe.

CTpyKTYpHO-reoslornyeckas no3HUMs PaccMaTpHBAEMOro MOJA Ompeje-
JISCTCA 30HAMH paccjaaHLleBaHHS M MHJOHHTH3AaUHH H CEKYULHMH HX CyGLIH-
POTHBIMH paspbiBaMH.

Pyanble nons Ha aKTHBH3HPOBaHHbIX naatdopmax., [lopusoHTanbHO
Jexalue JaH00 ciabo HAKJIOHHBbIE CAOHCTBLIE TOJILH, cjaaraloiue naatdop-
MBI, B TMpOLECCe AKTHBU3ALUH XapaKkTepH3YIOTCH MOABJEHHEM JIOKaJbHBIX,
HO NOCTaTOYHO HHTEHCHBHLIX NMporuGoB H noAHATHH. B npexesax rakux
nporn6oB, BbI3BAHHBIX [BHIKEeHHeM (yHAAMeHTa, OT/NaraloTcsd TOJLH Oca-
JO4YHLIX mopon, OoJsiee MOIIHLIE [0 CPAaBHEHHIO C TNIPHJAEraioUIMMH YacTAMH
naarpopMm. B nexkoropnix cayuasx B nporubax HakamauBAlOTCS BYJIKaHO-
TeHHO-0CaJlOYHble OTJOMKEeHHs, HHOIlAa NMOABEepPrHyThle MJIMKATHBHBIM Aedop-
MaluKaM, COTPOBOKIAaeMbIM BHEIpDEHHEM MacCHBOB TPaHHTOMAOB. B Tex ke
4acTAX aKTHBH3HPOBAHHLIX IaaTdopM, B Npelenax KOTOPLIX CKJIaA4aToOCThb
He MposBJEeHAa, B CJOHCTHIX TOJLLAX OTMEYAlOTCst TPellldHHble HHTPY3HH.
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O6uteit ocoGeHHOCTbIO GOPMHPOBAHKA MECTOPOKIEHHH CBHHILA, [MHKA,
MeIH, 30/10Ta M JAPYrHX METanJ0B Ha aKTHBH3MPOBAHHHIX mnaatdopmax
ABJISIETCA WX HaXOXIAeHHEe CPellH OCaJO4HbiX TOJLL, 3aJeralollnX HaJ BbICTY-
navu yngamenrta U 061ajaloliHX TOBLILIEHHBIMY KOJNJIEKTOPCKHMH CBOM-
CTBAMH, KOTOpbIE HpeiKae BCEro XapakTepHenl s rayduu nopanka 500—
1500 m ot 3emnoit nopepxuoctu (P. H. Boabdeon, H. A, Munckuit, 1972r.).
Bo Bcex H3BeCTHBIX pPYLOHOCHBIX TPOBHHUMAYX XapakTepuyemble pyIdHbe
NoJsl KOHTPOJHMPYIOTCA KPYNHbIMH pasioMamu ¢ynaaMeHra, Hepeako pas-
pacTraloUlMMHCA 1O BOCCTAHHIO W TNpPOHHKAIOWHMH B OCaJoyHble MOPOALL
yexsia. Ecin TOPH30HTH TMOPOJ, C NMOBLILEHHBIMH KOJIJIGKTOPCKHMH CBOMCTBA-
MH JexaT HernocpeicTBeHHO HAa (yHAaMEHTE, TO PYLOKOHTPOAHDYIOIIHMH
H PYLONPOBOAALIUMH ABASIOTCA CaMH pas3JoMbl ¢yHAaMeHTd, MepeKkpblThbie
CIOHCTBIMH TOJIIAMH, HAL KOTOPBIMH H JOKAAH3YIOTCS pPYAHblE MOJs,

THOHYHBIM OPUMEPOM MO3HUKIT PYLHBIX HOMCH HA AKTHBH3HPOBAHHBIX
mrardopmax sBasiiOTes noast Meaworo nosica LlenrpansHoit Adpuku. Itor
Nosic, OPHEHTHPOBAKHUDLIK HA CeBepo-3anal M WMeIOWHil nparaxenue Gonee
300 kM # wHpury 65 KM, NPOXOAHT yepe3 3aMOHIO, & ero OTBETBJAEHHE Npo-
cnexuBaerca B Karanry (3aup). Ha apeBHux KpHCTaMJHYECKHX mopoxax
ynnaMenTa 34ech 3aJeraer TOJUA CAOHCTHIX 0CAZ0OYHLIX NOPOM, 3aHHMAl0-
mas 3nayHTenbhylo niaomans. Hanbonee 1peBHHMR B 3TOH ToJle ABASIOTCA
N03HENPOTEPO30iicKie NopoAbl cHcTeMbl KaTanra, B KoTopol u 3axneraior
raaBHeiiline MecTopoxAenns menu. PynoHochas dopmauus npeicrabiena
CAOHCTHIMH IOJOMMTAMM, INEPEKPLITHIMH CJAOHCTHIMHM apruajutamu, noay-
YHBIUMMHA HasBaHHe (BMecTe c JNOJOMMTAMHM) <«pyAHbIX caaHues», ITosepx
HUX 32J1eTaloT NAPUTCOAGPIKALIHE aPTrUANTLL «PyInble caaHubly, BMELaio-
mue %/; 3anacoB MeuH, pacnpocrpanesbl Ha 3HayuTeabHON naomann, Onna-
KO OopyleHeHHe IPHYpPOYMBAETCH JAMIUL K ONpeAeJeHHLIM I11acTaM, pa3BH-
ThIM cpean HuX, CTPyKTypa MelHOro nosfica oGyC/AOBIHBACTCH THNHYHOH A%
Appuku pudprosoit Tekronukoi. OraenbHble pyAHbLIE M0 BHYTPH MeIHOrO
nosica pasMeIlaloTcs B Npellejax CKAAA4ATbIX COOPYHKEHHH, BO3HHKUIHX B
CBSAI3H C TABLIGOBLIMH ABHKeHHSAMHU., OCHOBHBIMH TEXTOHHUECKHMH 3JeMeHTa-
MH, OonpelesiiomuMH CTPYKTYPHO-TCOJOTHYECKYI0 MO3HLHIO DPYIHLIX noaei
menanoro nosica Ilentpanbtoit Adpuku, ABASIOTCH CKPbITHIH pasaoM GyH-
AaMeHTa, a Tak¥Ke TeKTOHHYeCKHe 3JeMeHTbl, TPOABHBLUIHECH B l'lJ'lBT(.’PO]J-
MEHHOM uexJie B CBsi3M C TbiGoBbIMH JBHXKEHHAMH (yHnavenrta. Hemano-
BaXKHYIO POJb CBLITpaJH TakKe pe3ko Mensiolluecs (HU3MKO-MeXxaHHYecKHe
cBoilcTBa nuaroOpMeHHbIX OTJAOMKEeHHH, BMellaloWnX OpyAeHeHHe, 4To Cro-
¢00CTBOBAJIO PA3BHTHIO NMOCJAOHHLIX 30H APOOJEHHI.



YACTb BTOPAH4

CTPYKTYPbI PYAHBIX NMOJEX U MECTOPO)XKIEHHH
H YCJIOBHUS JIOKAJIU3ALMH OPYLEHEHMUS

=

I'maga Y.

IIABHEMIIUE CTPYKTYPHBIE THIbl SHAOTEHHBIX PYIHBIX
NOJIEW U MECTOPO)XIAEHHUA

CHCTEMATHKA CTPYKTYP PYIOHLIX IIOJIEM M MECTOPOXIEHHH

CucreMaTHKa CTPYKTYP DYAHBIX MoJjieii H MeCTOpoXKAeHHH pa3paboraHa
B. M. Kpeiitepom (1940 r, 1956, 1960 r.), A. B. Kopoaesbim #n
IT. A. Illexrmanom (1965), A. C. Beaukum (1961), B. HU. CmupHOBBIM
(1969), T. @. SixoBaesnm (1968), C. A. BaxpomeeBum (1973) u xp.

B. M. Kpeiitepom (1956) B nmopomax pasiMuHOro COCTaBa BblAEJNCHBI H
QNUCAHBl YEThIPe TPYNIbl PYLHBIX ToJel: KOHTPOIHDPYEMBIX CKJA3L4aTbIMU
CTPYKTYPAMH, PaspbIBHBIMH CTPYKTYpaMH INepeMelleHHMs, TpelUIHHHbIMH
CTPYKTYpPaMH H KOMOHHHPOBAHHBIMH CTPYKTypaMu. MecropoxaeHus Iox-
pasjeneHbl Ha NATb CTPYKTYPHLIX Ipyfll: CKJaajguyaTble, pa3pbiBHble mepe-
MellleHHs, TpellHHHble, KJIHBaKHbIe, a TakKe TpyOuarele H Apyrue CJA0K-
HBle CTPYKTYPHl; B KamIOH H3 HUX BHUISARIOTCH CTPYKTYPHBIE TUNBL (BCEro
19 tunos). I'pynnsl cTpyKTYp pPYMHLIX noJiefl H MecTOpOXKIeHHi B CHCTeMa-
tuke B. M. Kpelitepa nour# no/iBOCTLIO COBNAAAIOT.

B. M. Cmupros (1969) Bbliensier 25 CTPYKTYPHBIX THIIOB MECTOPOXK2-
HHIl B 1eCTH TpyNnax: CorJaciHble CTPYKTYPbl CJOHCTHIX TOJI, CeKyllhe
CTPYKTYPBl KPYIIHLIX Pa3pbLiBOB, CTPYKTYPbl TeKTOHHYECKHX TPEUlHH, KOMOH-
HHPOBaHHbLIE CTPYKTYpPhH, CTPYKTYPhl KOHTAKTOB M3BEPXEHHbIX DOPON H
CTPYKTYPBl (opMHpOBaHHSI H3Bep#eHHBIX mopold. Kpome toro, BhiAeJeHO
10 rpynn pynHBIX moOJed, IWecTh H3 KOTOPLIX COBHAZAIOT CO CTPYKTYPHBIMH
rpynnaMH MecTODOKJIeHHH.

Wunaue nocrpoena cucremaTHka pyAHex noseir A. B. Koponesnim H
I1. A, Ulextmanom (1965). DHnorenHble pyAHBIE IOJS paccMaTpPHBAIOTCH
THMH HCCIEIOBATEAIMH B NOABHIKHBIX Iosicax W Ha mJaatdopmax, Tumbl
PYAHBIX ToJel onpeledsoTcd (QOpPpMAUHOHHAIM COCTABOM BMEMIAOIIHX [0-
POZ, TeKTOHHYeCKHMH 3JeMeHTaMH (CK/JialKkaMM, pa3pbiBaMH), a TakiKe co-
TJIACHBIM, CEKYIHM HAH KOMOMHHPOBAHHBLIM THIOM pyAHBIX Tex. Kpome
TOrO, OMHCHLIBAIOTCA DyAHBIE T€1d, & MeCTOPOIKIEHHS PacCMaTpPHBAIOTCH CO-
BMECTHO C PYAHBIMH TIOJSMHU.

A. C. Bemukum (1961) paspaGorana cTpyKTypHas CHCTeMa pYIHBIX
TeJl H BhIJeJeHbl IBe TPYNNbl CTPYKTYP PYAHBIX IOJ€l: corachble €O CKJIal-
9aToOH CTPYKTYPOH H CeKyllHe CKAaIuaTyio CTPYKTYPY H HHTPY3HBHL. B 3THX
IBYX TPYINax BblAeJdeHbl BCEro MIeCTb CTPYKTYPHBIX THIIOB PYAHBIX ITOJEH.
Pynuuie mecropoxienua A. C. BelHkuM He BHIIeNSIOTCS M HE paccMaTpH-
BaIOTCS.

[. ®. fIxosaesbiM (1968) BCe CTPyKTYpbl PYAHHIX MOJIEH H MECTOPONK-
NeHHil NMojpasiedeHbl HAa TEKTOHOTeHHble H TEKTOHO-MarmMartorexdubie. Buyr-
PH 3THX KPYNHLIX NOAPA3AENEHHIl PAacCMATPHBAIOTCH TPYNNEL, MOATPYIISL
H KJacChl PYJAHBIX MOJIEH H MECTOPOMKISHHI,
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C. A. BaxpomeeB (1973) paccmaTpHBaeT pyZIHble IOJS, COrJacHble
CKNAanuaToil CTPYKTYype M ceKyllHe CKJIAA4aTyio CTPYKTYDY H HHTPY3HBEL
Ote/1bHO XapaKkTepH3ylOTCs pyAHbIe Teqa W pyAHbie CTOAOBI, a CTPYKTYp-
Hble THIB MECTOPOMKIEHHH He BbIAeJA0TCH.

Takum o6Gpa3om, JHIIL B HEKOTOPLIX PYKOBOACTBAX PYyAHLIE MOJA H
MECTOPOXKIeHHA ONHCBLIBAIOTCA Pa3lenbHO, yallle JKe OHM paccMaTpHBalOTCA
COBMECTHO. DTO H TOHATHO, IOCKOJLKY BO MHOMHX CJayuasx pyAaHOe moJe
H MECTOPOMKIEHHE B CYIIHOCTH NPEJCTaBAAIT COOOH elHHOe lenoe H pexe
YA4eTCsl YeTKO BBIIEJHThL XOPOWIO OrpAHMYEHHYIO TEKTOHHYECKHMH 3JIeMEH-
TaMH PYAOHOCHYIO IIOLA/lh, COOTBETCTBYIOIULYIO PYLHOMY IIOJI0, B Ipeje-
J1aX KOTOPOH HaXOIUTCA HECKOJNbKO MecTOopoxKieHuH. B ¢Ba3u ¢ 3Tum HaH-
fosee Henecoo6pasHo PyILHbIE NOJSI M MECTOPOMKIEHHA CHCTEMaTH3HPOBATDH
H paccMaTpuBaTh COBMECTHO, YYHTbIBasi IpPH 9TOM, 4TO KamK[Joe M3 3THX
NOHATHH HMEeT TakiKe H caMOCTOATeNbHOE 3HayeHue,

B ocHoBe CTPYKTYPHOH CHCTEMATHKH DPYIHBLIX IOJeH H MeCTOPOKIEeHHH
JONFKHBL JIedKaTh TEKTOHHYECKHe 3JeMeHThl — CKJalLKH, PaspeiBbl, HHTPY-
3HBHblE MAaccHBBI, HX BHYTpeHHee CTpPOeHHe W 30HBl KOHTAKTOB, ByJKaHHYe-
CKHe COOpY:KeHHd M TPYOKH B3PBIBOB, TaK Kak OHH B IIEPBYIO Ouyepelb onpe-
IeNAI0T CTpPOeHHe pPYLOHOCHBIX yuacTkoB. Ilpnm paspaboTke cuCTeMaTHKH
HeoGXOAHMO HMETb B BHAY, UTO CTPYKTYpPa MHOTHX PYAHBIX NOJIef] H MeCTO-
POKAEHHH ABAAETCA PEe3yabTaToM COUETAHHsl CKJAJO0K C Pa3pbiBHHIMU Ha-
pYWeHHAMH, H HET MeCTOPOKIeHHH B ckiaalnkax 0e3 pa3pblBHBIX Hapylle-
auii. KpoMe roro, mMexanusm (POPMHpPOBAHHA CKAAZOK Ha OoJbUIHHCTBE
PYAHBIX TIOJIEHl W MEeCTOpPOXK/eHHII OcTaeTcs He BbLIICHEHHBIM, H LeJblH pal
reHeTHYeCKHX THIOB CKJAaLoK (ZHamHpoBble, GJOKHPOBAHHbIE, CKIALKH CKa-
JAbIBAHMS) BCTPEYaloTCsl OuEHb DEJIKO; ONUCAHHbLIE B JIMTEPAType NPHMEpH
HeLOCTAaTOYHO OOOCHOBAHBLI M HYMKAAIOTCS B PeBH3HH H NOAKpPelJeHHHu M10-
NOJHUTENLHBIM (aKTHYECKHM MaTephaJsoM.

Peskue rpaHHlbl, MPOBOAHMbIE pSAOM HCCJAELOBATENEH MeXIy pas-
PBIBHBIMH CTPYKTYPaMH NepeMelleHtsl, TPEIIUHHBIMH U KJAHBaXKHBIMH CTPYK-
TYypaMH, B JEHCTBHTENLHOCTH SIBJSIIOTCA BeCbMa YCJAOBHbIMH. DBce OHH
JOJKHBl paccMaTpHBaThed B eMHON rpymie. CaMOCTOATEAbHBIMY FpyNnaMu
B CHCTEMATHKE MOJIKHBI SABJAATLCA MECTOPOKAEHHS, NPHYPOYEHHbIE K BYJI-
KaHHYeCKHM COODYXKeHHAM H TPyOGKam B3pLIBOB, HMeEIOIHe pAx crmennpuue-
cknx ocobennocreil. Ilpn cucTeMaTHKe pyAHBIX MoJefi H MECTOPOXKAEHHH,
NPHYPOUEHHBIX K CKJAaZKaM, HeoOXOZMMO YUYHTHIBATH MOP(OJOTHIO CKJIa-
JIOK, NPOCTPAaHCTBEHHOE MOJIOKEeHHEe IIapHUpa CKAaJ0K, a Takxe [0J0MKe-
HHE MECTODOXKAEHHH H OTAEJbHbIX PYAHLIX TeJ B pas3JHYHbBIX YacTAX
-CKJIAJKH.

B rtaba. 5 npuBefeH BapHaHT CHCTEMATHKH IVaBHEHIIMX CTPYKTYDPHBIX
THIOB PYIHBIX TIOJIEH M MECTOPOKIEHHH, YUHTHIBAIOUIHI BblCKasaHHble OC-
HOBHBIE TNoJjoKeHHs. Bce snmorenHble pyaHble NOJS H MECTOPOMKIEHHs 10M-
pasmeneHLl Ha BOCeMb CTPYKTYPHBIX TPYNI, B KaKIOH H3 KOTOPLIX Bbille-
JAI0TCA MOATPYNOBL, a BHYTPH NOATPYNHN — CTPYKTYpDHble THIBI DPYAHBIX
MoJIeH H MecTOpPOMXK LeHHIL.

B mepByl0o rpymnmny BK/IOYeHbl MHOPOYHCJICHHLIE MOJHMETAJJHUE-
‘CKHE, MEIHOKOJYEHNaHHBIE, CYypPbMSHO-PTYTHBIE, 30JOTODPYIHble M ApPyrHe
MEeCTOPOXKAEHHUS, TPHYpPOHeHHble K CKJAaJKaM, OCJOKHEHHBIM pa3pbIBHBIMH
‘HapymeHHsMH., BOJLIIHACTBO 3THX MECTOPOKAEHHI CBS3aHO CO CKJAZKAMH,
HMEIOUMMH  TOPH3OHTaNbHLIH HJAH c¢a1a00 HAKJAOHHBIH IWapuHup (mom-
rpynna  A), H pexe BCTpPeualoTCs MECTOPOXKIEHHs, NpPHYPOUEHHbIE
K CKJajgkaM C KpyTonorpyxamoiuMmcs mapHupom (noarpynnna B).
MecropokieHHsT Ha3BaHHLIX JBYX MOATPYNN  HMEIOT CyLIECTBEHHbIE
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CnagHefine CTPYKTYPHBIE THNBI SHAOTEHHBIX PYAHBIX TOJeH N MeCTOPOXK AeHHH

Tpynna Tloarpynna CTpYKTYpHble THIE Ipumeps MecTopomkaeHu

. Cepnosuanvie wmuorosipycusie | benanro, Baanapar, Kacra-
DYAHBI® 3a4€/KHW B 3amKaX 110-| mahd, Baexsyp u np.
AOOHBIX CKAANOK, OCA0MKHEH-
HLIX PA3PbIBHBIMH HapylueHus-

-—

MH
2. TlnactooGpaznble, a TakXkKe| MarHHTOTOpCRKOe M JIpyTHe
Juaoo6pasHble W HenpaBuib- | ckapHoBble Ha Ypane, Ka-
o Qopmul pyanbie Teaa B JaMKaickoe, MeaHOKOJ-
3aMKax KONLEHTPHYECKHX | yelanuuie Ypana u Jp.

CKAANAOK, OCTOKHEHHBX pas-
PHIBHBLIMH HapyleHHIMH
3. [lnacroodpasHbie, KHJbHbE H | JlennHoropckoe, 3uipsnos-
CJ0KIOR opmbl pyanbie TC- |  ckoe, 3mennoropckoe, Ma-
Ja NpeHMyLLecTBeHHO B 3aM- | ruauckoe, [ypaaphHcKoe,
Kdx H 4acTHUNO Ha KpulabaX |  JDKMKHKPYTCKOE M Ap.
rOpCT-aHTHKJAHHAMLHBIX  (rJIbl-
GOBBIX) CKAAL0K
4, TlnacrooOpasnuie, THe31000- | Xafilapkanckoe, MenHble ®
pasubie H HenpaBHIbHOH (OpP- [  (GAOOPHTOBLIE TPOSBIEHHA
Mbl pyAHbIE TeJa B 3aMKax paiiona Bepmunxkn B Xa-
GJ0KHPOBAIIHLIX CKJA3L0K, OC-| KaCCHu
JOKHEIIHbBIX MPOAOAbHLIMH  H
nonepeyHbiMy HapyLeHHAMH
5. llltokooGpasubie, naactool- | Yakypakckoe, AypaxmaTckoe
pasHbie W HenpaBuJbHOH (op-
MLl pyAHLIe Tena B 3aMKax
JAHANHPOBLIX CK/AaA0K
ITnacrooBpasuuie pyansie Te- | HukuToBcKoe, XyaHkaBemHka,
Jid Ha KPbbAX H HacCTHYHO B Anbmanen, Mupraanmcai-
3aMKax CKJaLoK, NpHypoueH-| ckoe, Jlaxeskasranckoe
Hule K ropusontam nopoa
NOBLILEHIBIME  KOJJIEKTOPCKH
MH CROHCTBAMH, OCNOHHEHHBIX
PA3PLIBHLIMH  HapyeHHAMD
[Taactopuie, mmactooGpastite | Buicokoropekoe, IllanbiMckoe,
H lienpaBuabHoid (GopMbl py1- Bpuu-Myina
HblE 34/IE3KH H MKHI000paziLie
TeJa Ha KPbLAbAX CKAAAOK, GC-
JIOAHEHHLIX  MEXIIaCTOBbIMH
CPBIBAMH M CEKYUIHMH PaspLiP-
HLIMH HApyLICHHSAMH

£

A, Cgnajku ¢ ropH3OHTANBHEIM H CNACOHAKJOHHBIM IIA] HHEOM

~]

1. Pynuble nons M MeCTOPOMKAEHHA, TMPHYFOUYEHHBIE K CKAAJAKAM, OCNOMHEHHBIM Pa3pLIBHBIME HADYILICHHAMH

v ?5 = | 1. Cemnosnanuie,  $-obpasusie, | Xoymereiik, Koaap, Moppo-
SR Tpy6oobpasuble, JHH30BHAHbIC Beaso, DBpoxen-Xuan, no-
Sz H JIpyrHe pylHbE Teda B 3aM- | Jaumerananueckue  JIKym-
Tzee Kax CKJIaj0K rapckoro Anartay, HeK010-
Ox%d phie xeqaesopynHvie Kpuso-
A ro pora
S e @
EEgT 5= 1. B ommoli cucTeme TpeUHH Xanuepawra, Jdapenna, Hlax-
BRE=_ ax g tama, Monueropckoe, ner-
wE2EE =3 MaTHTB pfiza pailonos
25058 Z g % 2. B mByx cucTemMax TpellHH Yanaxau-Arensaxckoe, IThKa,
H5Eog B Llentpanbiioe, ToKypcKoe,
ALEER 2de Benyxa, Xpycraabioe, Ax-
= ek yartay, Boctouno-Koynpan-
N = cKoe

—
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Ilpodoasenue Tab.e. 5

AByx u Gosee cucteM cOaH-
JKeHHBIX paspuiBHLIX Hapylle-
HHil, COTNPOBOMKIAeMbIX CHCTe-
MaMH MEJIKHX ONepslollHX Tpe-
LIH

10. LlrokBepKopbie MecTOpOXKIe-

cKoe, AuManbik H Ap.

Penxomeranbuble MeCTOPOK-

Ipynna Tloarpynna CTPYKTYpHBIE THTIBI TTpaMepsl MeCTORO A eH i
& 4 3. B tpex u Goaee cicreMax Tpe- | Hyavtruckoe, [Henyrarckoe,
& § LILHH Bykykunckoe, I13siHcH,
ZE dpeiibepr, HrakuncKoe,
22 H G Koukapckoe
EE%Z |4 B  passoopuentHpoRauHLIX | BepesoBckoe, Xou-MayHTHH 1
= NPEHMYLLECTBEHHO — Tioneped-|  ap.
: HLIX TPellHHaX B y3KHX 30-
= HaX H AafikaX (JeCTHHYHbIE
JKHIIbI)
1. B npeBnux pasiomMax CIOXK-|VYpanoebie  GpalHePHTOBLIE,
HOTO CTPOeHHs B MeTaMOp(H-| ypaHOBO-anLOHTHTOBbIE W
e 4eCKHX nopoaax ¢GyHiaMenTa 30/10TOPYAHBIE, MECTOPOK-
E x JleHust
o § 2. B nonoronazaiouinX CKOJIOBBIX LIarau-yaym:Koe, AKTauickoe
g i HapylweHnsX (naaBurax), a
o & TakKe B TVIaBIbiX pa3pLiBax
G = H OHepsloLLHX TpelulHHax, Bo3-
= B HUKAIOIHX Ha yuac1Kax Hc-
2 i KPHBJICHHUS
2 El 3. B kpyTonanaiollHX CKOJOBBIX | Kupynasapa, Canonckoe,
Y 2 PaspLiBHbX HapyweHHax |  Bepxunii 3ran, Caphiiax-
= 2, (copocax, pabpocax, caBurax | ckoe, Yonkoiickoe, Mare-
o =} W Jip.), a Takxe B TNaBHLIX | punckaa xuaa, Cau-Pada-
% i paspuiBax H OnepAlOULMX TPe- [ sib B Ap.
2 o ULHHaX, BO3HHKAOWHX Ha yda-
2 <] CTKAaxX MCKPHBJEHHSI Pa3pbiBOB
5 B 4. Yuactkn nepeceuenus paspuiB- | MagaHckoe, CYPbMSHO-PTYT-
= S libiMp HapylleHusiMH W onepa- | uuie B Cpeaneit Asun
= = IOUHMH HX TpelUlHHaMH ropu-
5] g 30HTOB GJ14rONpHATHLIX NMOPOA
o 5 5. Pyanwie tpyGul u croadsl B | Kawncafickoe, Hepunnckuit 3a-
§ a y3nax mnepeceveHHsa H conps- BOJL,
g 8 JeHHA PaapbiBHLIX Hapylle-
% 2 HHit pasaHYNOTO ROpAAKa
& 2 6. B paspuiBHbiX HapyweHusx, | Kaganyp-Xannkomckoe, 3am-
g ol OCJIOZKNEeIHhIX nonepeuHbIMyu 6apHKCK08 H Ip. B CPEI[‘
g % LODYAHBIMH  TEKTOHHYECKMMH | pefi Asuu
= TPelIHHAMH
G E} b Munepa.ﬂﬂsosamme PYyAHBIE OJIOBOPYD.HHE Komcomous-
B = 30Hb CJIOKHOTO CTPOEHHs M| ckoro paiioHa n IlpHMOpbS
2 @ 30HB CKAJLIBAHHA
1) § 8. ].HTOKBE}'JKOB]:IG MECTOP_O}KILE- Lly](pu{ama'[a' Bome}(yﬂb
| g HHsl, CBA3aNiible C ONHOM CcHe-
= = TeMOil COIUMKEHHBIX Pa3pbiB-
= b HbIX HapyIleHHi, cONPoOBOMKLa-
- e €MBIX CHCTEMaMH MeJKHX ore-
S E PAIOULHX TPeLiHH
g 9. llltokBepKoBLle MecTOpOXZAe- | Kamkapanckoe, Arapakckoe,
- HH#A, NpPHYPOUEHHbIE K y3/1am Hacrakeptckoe, AHKaBaH-
E nepeceyeHnsi H - CONpsKeHH:A cKoe, )KHP@KEHCKOG, Cop-
g
g
5
7a)

HHH, TPHYpOUEHHblE K KJIH-
HOBHIHLIM TEKTOHHYECKHM
6j0KaM B y3Jax cOnpsixKeHus
H pa3BeTBJeHH pa3jioMOB

JleHHst pslla pPadoHOB, 30-
nortopyaubie Cpensedt Azuu
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ITpodoaxcenue Taba. §

T'pynna Toarpynna CTpYKTYPHBIE THIIB! TIpuMepsl MecTOLOXKIAeHHA
=
%ﬂ A. Hagaonuble ¥ KpyTomajawomue KoHrtaktel | CapG6aiickoe, Jlsmrapckoe,
@ HHTPY3HBHLIX MAacCCHBOB cs0xHOM Gopmel, |  Maiixypa, ['ymemesckoe »
Lk = OC/IQIKHEHHBIe Pa3PhIBHBIMH HAapyLIeHHAMH ap.
5]
5=
=
8
s B. Mecropoxkzenns, cBAsanible ¢ 30HaMu Kee- | PAl CkapnoBhlx Kemesopya- |
Eo HOJIMTOB H OCTaHUAMH H3BECTHAKOB HJH | HBIX Ypana
g . APYTHX NOPOA KPOBAH, OCACHKHEHHHIX pas-
£§ PLIBHBIMH HapyLIEHHSMH, B HHTPY3HBHbIX
z = nopoAx
m 2 ) " [
28 8:8933
g = % .:g Z & | 1. JKunbusle pyanvle nofs u Mec- | Myorue rpefisenoBhie BOaLg-
553 Sz 5= x TOPOXK/EHH B FPaHHTAX MWJH [ paMa, 0JI0Ba H 4acThl0 MO-
E ZE e & igg £ nopojiax KpPOBJH, a TAaKkKe Ju6aeHa
£33 § B DS KOMOHHHPOBaHHble (B rpaHH-
=23 4= _§gg| Tax u nopoaax KPOBJIH)
i = £ = Z 5 3|2 IlltokeepkoBbie MecTopoikie- | AnbTenGepr, BOML(PPAMOBLIE H
g =g ] E‘?, Z2| HMA B rpaHHTHBIX KynoJax | oJ0BO-BOJb()pamMoBhe  3a-
o L 2 bt = BoaS HJIH NOPO14X KPOBJH, a Tak- Gaiikanba 1 Ap.
@ E E €233 >-| Ke KOMOMHHPOBaHHHE (BTpa-
5?3 % 2 2 S § HATEX ¥ TOPOAAX KPOBJH)
Eg 3 5 = < & | 3. JKuubno-mroksepkossle pya- | IOroasmpekoe, Teitep, [Tex-
= B R e HHlE N0 H MECTOpPOXKAeHHS TEJIbCTPIOH, MECTOpOKelHs
~ B oy e Kasaxcrana, L{unoBell 1 ap.
70 o]
E I
=
£% 5% | A OcHoBHbe H yJBTPAOCHOBHHIE MHTPY3HB- | Bymseann, MoHuueropckoe,
2Z33 Hble MACCHBLL ropa Pyanas Hopuabckoro
T ) HOro noas u-Ap.
»SZEES pyal P
g L2 ==
> oo
= § gg £ 8| B. llenountie MHIPYIWBHBIE MICCHDEL Jlonosepo
E EEQS =
>
T
g § A. Tloaykoabliepbie xHI000pasHbie Hedeann- | Xubuiibl
5= anaTHTOBLIE Tela, NMpHypouelnble K KOHH-
?z HECKHM pA3PLIBAM B ILEI0OYHLIX. MACCHBAX
<
o]
= =3
a o -
= gg B. KapGonaruToBele pynnbie Teja B Koublle- | Aapné, KoBropckoe u ap.
T BbLIX, KOHHYECKMX M pajHaiabHLIX pa3pbiB-
Z=z HLIX HapyWeHHAX yJbTPAOCHOBHLIX IeJoY-
&3 g HBLIX KOMIJIEKCOB
®m
Q=W
am u
« O =B -
ﬂ!; ??: B. llltoxBepkn B anmukaawHoil vyacTh wmtoko- | Kaafimaxce
s == o6pasiblX HHTPY3UBHBIX MacCHBOB, COMPO-
== Z BOXKA€MbIX palHaJIbHBIMKH AaiKaMu
w23
558 ;
::,‘é_s . 3oHul penKOMeTaNbLHEIX rpeiiseHos H aibbu- | [Taaro xoc, Daiinaaap u mp.
9— = o
EEE
538
B g
=

THTOB., NPHYPOUEHHbIX K PaspBIBHLIM Hapy-
IWEeHHAM, B KOJbLUEBLIX H KOHHYECKHX Mac-
CHBAaX TPAHHTOMJOB C y4acTHEM lieJ0YHbIX
rPaHUTOB
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Il podoaocenue raba. 5

Tpynna TMoarpynna CTPYKTYpHBlE THITH TIpuMepst MecTOpOMIeHHiY

A. K Byaxanuueckum Kynojam, ociaoxuennsim | Cnbaiickoe, Taiickoe, Kadan-

COOpPYHKEHHIHM

PAaspPLIBHBIMH HADYLICHHAMH

ckoe, [lorocu, 3o0J0To-ce-
pebpsanbie B Kapnarax, pen-
KOMeTajbHele KapGoHaTHTO-
BEe Adpukh

o K BYJNKAHO-TEKTOMHYECKHM JAenpecCHsaM, oc-

JOHHEHHBIM PA3PBIBHEIMH HADYIUEHHAMH

YpaHoBble H 30J0TOPYIHbBIE

. K xaabaepam

Kpuna-Kpuk, Cuabsepron,
Aryauune, Bpanen, pyno-
nochble Kadbiepsl Cpennef
Asnn n Kasaxcrana u gp.

. K JaunefinbiM By/JIKAHHYECKHM COOpYIKEHH-

SIM, OCJOXKHEHHbIM TMpPOJOJBHBIMA H TIOTe-
PEYHBIMH Pa3pbIBHBIMH HapylleHASMH

MaccuBel  BTOpHUHBIX  KBap-
untoB Kaszaxcrana u Cpen-
Heil Asun

. K nonsam pacnpocrpanenns cyGByakaHuue-

CKHX TeJl H KOpHeBLIX yacTei ByJKanuye-
CKHX amnnapaToB, OCJOMHeHHBIX paspbiBHbLI-
MH HapylueHHAMH

MoanGnen-ypanossie;  oJo-
BsiHHO-cepeGpsancie  Boan-
BHH, aoopuToBEie Xpebra
Tomac (CILA)

VI. PynHbie nons u MeCTOpOXJGHHS, TPHYPOUEHHLIE K BYJKaHHUECKHM

Kmouesckoe, XHHTaHCKOe,
Akrios, Jla-Konopano, an-
Ma30HOCHBIE  KHMGEPJAHTH
Cu6upu n 0xHoit Adpuxu
u Ip.

VII. Pynnoie mons ¥ MecTOpOMKAeHHS, NpHYPOUYEHHBIE K NO-
JIiM pa3BHTHA TPYOOK, BOSHHKWIAX B pesyasTare npo-
pHiBa rasos

VIII. Pynnue nons ¥ MCCTOPOMIAEHHUS CI0KHOrD cTpoeHus, | Ayspbaxo-Typeunckoe, Caax-
0GyC/I0B/IeHHOTO COYETAHHEM HECKOJbKUX CTPYKTYPIBIX ckoe, Kauapckoe, JLmuauH-
THIIOB CKOe, HeKOTOphle 30/10TO-

pyliiLie

pasnuyus B yCJAOBHAX JIOKAJAU3aUHH H MOP(oJOrun pyaHbix ten. CTpykryp-
Hble THNBl DYAHBIX TOJeil H MecTOPOMKJAeHHi omperensaiTcs Gopmoil H re-
HETHUECKHM TH]IOM CKJalOK, TOJOMKEHHeM pPYAHLIX TeJl B 3aMKe HJIH Ha
KPbIJIbAX CKIaLOK B COUETAHHH € NPOAOJbHBIMH HJIH KOCOOPHEHTHPOBAH-
HbIMH W TIOMEPeYyHLIMH pPa3pbiBHEIMH HapyweHuaMH. OToenbHble CTPYKTYp-
Hble THIBl OMPEAENAIOTCA HalHYMeM FOpPH3OHTOB MJACTHYHBLIX MOPOA-3Kpa-
HOB, 4 TaKiKe TOPH30HTOB, 0J1aronNpHATHBIX AJS TNPOHHKHOBEHHA THJApOTEp-
MaJbHLIX PAacTBOPOB M JIOKAJH34LHH OPYLEHEHHS.

Bropas rpynna o0bennHsier MHOTOYHCIEHHHIE PYAHBIE TOJAST H
MEeCTOPOMKAEHHA, TIPHYPOUYEHHbIE K pa3pbiBHBIM HapyweunsiM. B nepsyio
noarpynny (A) BKJIOUeHbl JKHIbHbIE PyAHble MOJS H MECTOPOXKAEHHS, CBS-
3aHHble C CHCTEMaMH TpellHH, a BO BTopylo (moarpynna B) — pynuse
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HOJISE U MECTOPOMKIEHHS B KPYIHBIX pa3pblBHHIX HaPYIIEHHAX H ONepsIoUHX
ux tpemusax. CTPYKTYPHBIE THIBl MKHJAbHbBIX MECTOPOMKAEHHH (DOArpyn-
na A) pacnoJoxKeHbl B 10C/€103aTeJbHOCTH BO3paCTaHHA YHC/Ia PYIOHOCHLIX
cucteM Tpemwwud (onMa, nABe, Tpu W Gonee cucrem). Bo BTOpOH moi-
rpyline paccMaTpHBAIOTCS CHAyaja pyAHble NOJAS H MECTOPOXAeHHd, NpH-
YPOUeHHbIe HEenmoCpeACTBeHHO K pasphiBHLIM HapylleHusM, 3areM B QCHOB-
HBIX pAa3pLiBax M ONEpSIOIMHX TpelllMHax, a JaJjee IUTOKBEPKOBble MeCTO-
POXKIGHNS, TNPHYPOUCHHBIE K 30HAM KPYNHLIX PA3PLIBHBIX  HADYLIEHHH,
y3/aaM HX IepeceueHHS H CONPSAKEeHHS.

K Tperbefi rpynmne OTHECEHB PYAHbie TOAH ¥ MECTOPOMKIACHH,
IIpHYpOYEHHbLIE K 30HaAM KOHTAKTOB HMHTDY3HBHLIX MAaCCHBOB, OCJTOZKHEHHBIM
Pa3pLIBHBIME HApywenusAMu. B 3Ty rpynny BXOAST UpPeMAE BCErO MHOrO-
YHC/IeHHDble CKapHOBbI€ H Fp&f:[3€!-IOBbIE MeCTODOXKAeHHsA, a TaKXKe HEeKOTOpbIE
NerMaTuToRbie ¥ YaCTHYHO THAPOTEepMAaJabHbie H Cy.ribq)HD.Hble MEAHO-HHKE-
JAeBble JIHKBalMOHHbIe MecTopoxienus. I[lepsas noarpynna (A) obbenu-
HSIET DYAHLIE TOAR W MECTOPOXKASHHS, NPHYPOUEHHLIE K BeChbMa CAOMKHLIM
HaKJJOHHBIM H KpyTolanalolmiM KOHTaKTaM HHTDY3HWBHBIX MaCCHBOB, OCJI0XK-
HeHHbIM DPa3pLIBHBIMH Hapyiienusivun. B Taxoii BecbMa ClOXKHOW reoioru-
yecKoli 00CTaHOBKE BO3HHKAIOT PA3HOOOpAas3Hble # CA0MKHBIE (GOPMBI PYI-
HeIX Tesd. Ko BTOpOH NOArpynne OTHECEHbl MECTOPOXKIEHMs, CBS3aHHble C
30HAMH KCEHOJMTOB M OCTAHIAMHM H3BECTHAKOB B HHTPY3HBHBIX NOpOAAX,
OCJIOKHEHHBIX PA3PLIBHLIMHE HAPYIIEHUAMA. B TPeThio NOATPYIIlYy BKIHOUEHbI
pPyAHble nMoJas H MECTODOXKAEeHHS, NMPHYPOUEHHbIC K IPAHHTHBIM LITOKAM H
Kynonam u pasmeniaroniyecs Kak B MHTPY3UBHBIX MacCHBaX, Tax H B nopo-
Aax KPOBJIH. CpE,U,H HHUX BLIJEJAIOTCA XHJbHbIE, IITOKEePKOBble H CJOXKHbIE
KoMOMRIPOBaHHbIe (ZKUALHO-1ITOKBEPKOBLIE) PYAHLIE 11018 H MECTOPOMLEHHS.

YUerBepTass rpylna npeicrapiaser co60fH pyAHbIe NOJS H MeCTO-
POKIeHHs, MPHYPOYEHHBIE K PAaCcCIOEHHBIM HHTPY3HBHbIM MaccuBaM. K nep-
BOH MOArpyInne OTHOCATCA MECTOPOMKIEHHS, CBSI3aHHbIE C OCHOBHBIMH H
YAbTPAOCHOBHLIMH, 4 KO BTOPOH — CO LIEJOYHbIMH HHTPY3HBHBIMH MaccH-
Bamu. O6pa3oBaHue PyL M CTPYKTypa 3THX MeCTOPOXKIEHHH Omnpenessiorcs
MarMaTH4ecKkol CTagHeld KPHUCTaJJIH3aluH ¥ CTAHOBJEHHS MHTPY3HBHLIX Te.

B nstyio rpynny BKJIOYEHb pYIHble NOJS H MECTOPOKAEGHHA,
IPHYPOUGHHBEIE K CA0XKHBIM MHOro(asHbIM HHTPY3HBHEIM  KOMILIEKCaM H
MaccHBaM KOJblEBOro crpoenHd. HeoOXxoxuMo mOmyepKHYThb, YTO MarmaTti-
yecKHe KOMINIEKCHl B 3TOH I'pYyIIle MecTOPOKIeHHil SABJSIOTCH HHTPY3HBHBI-
MH, (OpMHDOBaHHE HX TPOHCXOAHJIO B IyOHHHBIX YCJIOBHSX H He CONpO-
BOXK1aJ10Ch NMpPOJAYKTAMH BYyJNKaHHYecKoil nestenbHocTH. K nepBoit noarpynmne
OTHeCeHLl XHOMHCKHE He(eaHH-anaTHTOBLIE MECTOPOK/EHHS, KO BTO-
POl — HEeKOoTOpble KAapOOHATHTOBBIE MECTOPOXIEHHS, K TpeTheH — IITOK-
ECDKH B anuKaJapHOH dacTu HHTPY3UBHBIX MAaCCHBOB, <ONPOBOZKIAEMBIX DA-
AHaJbHBIMH IaifiKaMH, H K YeTBEPTOH MOArpynne — nposBJeHHs TPelH3eHOB
€ peaKOMeTa/bHOH MHHepaaH3alHell B KOJbLEBBIX H KOHHYECKHX MacCHBaX
IPaHHTOB H LIEJOYHLIX TPAHHTOB, KOTOpble BcTpeualoTes Ha maato Jhxoc
B Hurepun, a takxe B lleutpassHom Kasaxcrawe (nepMckue rpaHHTHBIE
MAacCHBHI).

B wecrtofi rpynmne oO0beAHHeHbl PYAHLIE IO H MeCTOPONKIEHH,
NPHYPOYEHHbIE K BYJKAHHUECKHM COODYKEHHSAM, OCTOXKHEHHBLIM pa3pbiBHHI-
MH HapyweHusiMd. Cpeln HHMX BbiIeJeHO [fTb MOATPYNIN: NPHYPOUEHHBIX K
ByJKaHHYeCKHM Kynojam (moarpymna A), K ByJKaHO-TEKTOHHUECKHMM Iel-
peccusim (moarpynna B), x xaabaepam (noarpynna B), k aunefinbiM ByJaKa-
HHUECKHM coopysXeHusiM (moArpynna [') ® K mojsiM pacnpocTpaHeHHs
Cy6BY/JIKAHHYECKHX TeJM H KODPHEBBIX 4aCTeH BYJKAHMYECKHX allaparos
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(moxrpynna J1). BuyTpw MOArpynn BHIZENAETCH PAN CTPYKTYPHBIX THIOB
PYAHBIX MOJEH H MEcTOPOXKACHHH.

Cenbmas rpynna BKIoyaer pyAHble IOJAS M MECTOPOKIEHHH,
NPHYPOYCHHBIE K TOJAAM HJAH OTAeJbHBIM KPYMHLIM TPpyOKaM, BO3HHKIIHM
B pe3ysbTaTe MNpopbiBa ra3oB. B 3Tofl rpynne Takike BbiaenseTrcs pAx
CTPYKTYPHLIX THMOB PYIHbLIX TMOJel H MECTOPOMIAEHHH (BHYTpH TpyOOK,
0KOJ0 TPYOOK H KOMOMHUPOBaHHbLIE).

K BocbMOli rpynne OTHOCATCS PyIHBIE TIOJNA H MECTOPOKIeHHS
CIOKHOH cTpyKTypel. CTpoeHne pyLOHOCHBIX MJOLLALEH B 9TOM cjayuade Oll-
pelensieTc COYETAHHEM CTPYKTYPHBIX 32JIeMEHTOB HECKOJbKHX THMOB, Ha-
OpUMep CKJAAAKaAMH, OCJHOXKHEHHBIMH Pa3pLIBHBIMH HapyWeHHAMH, KOHTaK-
TaMH HHTPY3HBHbIX MaCCHBOB H TOpPH30HTaMH  GaaronpuATHHIX  NOPOX
(Typbunckoe, Casikckoe M Lpyrdae CKapHOBble MeCTOPONKIAEHHS) HJAH CA0K-
HLIMH CKJIanKaMH, KPYNHBIMH Pa3pbiBHBIMH HapylleHHSIMH W 30HaMH MeJ-
KOH TpeLIHHOBATOCTH (HEKOTOpbie 30/10TOPYAHble MECTOPOMKIEHHA) H T. M.

I. PYOAHBIE MOJS U MECTOPOXIEHHSA, NMPHYPOUYEHHBIE K CKJIAILKAM,
OCJAOXHEHHBIM PA3PLIBHBIMHA HAPYIIEHHAMMU

A. Ckaagku ¢ rOpH3OHTAJbHBIM M CJHAGOHAKJIOHHBIM IIAPHHPOM

1. Cednogudtivie MHOOAPYCHbIE pYOHblE 3AAEHU 8 samxax nodoGubLx
CKAQUOK, OCAONCHEHHbLX PA3PbIGHLIMIL HAPYILEHUAMLL

K srovy THny OTHOCHTCS MLeJbIli psii 30J0TOPYAHLIX MeCTOPOMKIEHHH
B wrare Buxropus B ABctpanuu. HauGosee THIHUHBIM TpelcTaBHreneMm
ABAfeTcd MecTopoxIaeHHe DBenauro. [laollansy ero caoxkena
OPLOBHKCKHMH MeTaMopP()H30BaHHBIMH NeCUaHHKaMH H CJaHUAMH, CMATbHIMH
B KPYyThie H30KJHHaabHble ckaankd. OcH cKkJAadoK TMOJOr0  BOJHHCTHIE,
a oceBble MOBEPXHOCTH BepTHKAJbHbIE WM KPYyTO HaKaoHHble. CelJOBHAHbIE
PyZHbIE TeJa JIOKAJIH30BAHHl IVMIABHLIM 00PA30M B 3aMKax aHTHKJHHAJeHl H
3ajleraloT MexKJAy [JacTaMHM CaaHlUeB H IecuaHWKoB, Pexe BcTpeuaioTesl
CeNNOBHAHbIE 3aJieXKH, MPUYypPOUeHHble K CHHKJHHAJbHLIM CKJIagKaM, a Tak-
JKe MEXKMJIACTOBbie KHabl HA KPLIIbAX CKJIaL0K.

I'naBHOe 3HayeHHe UMEIOT CENJIOBHIHLIE 3a/e3KH, 00Pa3yloUIHe MOJO0CH,
KOTOPblE COBNAAaioT ¢ AHTHK/JAHHAJBHLIMM CKJAALKAMH PyIHOro TNoJf, OT-
crosutumu apyr ot apyra #a 210—360 m. Takux napanJenbHblX aHTHKJIH-
HaJbHBIX TOJOC B TIpefleslax NoJsl YCTaHoBJeHo 15, HO JHIIb NATL H3 HHX
HMEIOT OCHOBHOe IIpOMBILIVIEHHOe 3HaueHHe. OTaenbHbie CEeLJOBHIHbLIE YKH-
Bl HEOLHOKPATHO TOBTOPAIOTCH B BEPTHKAJbHOM pa3pese aHTHRAWHAMEH
H B CBSI3H C 3THM pa3paborka pyA mpoBoauTcs Ha ray6uHe no 1400 m. Pyn-
fbie 3aiey 3ajseraioT B npefenax 30-MeTpoBOM CBOLOBON YACTH AHTHKIU-
Ha/JH W pelKo NPEeBLINAT 6 M B NONepeyHHKe NPH JJHHE KPblibeB He 6o-
saee 30 M. Ho unorna anuna ux fgocturaer 90 m. Tlo mpocTrpanwuio oThedab-
Hble 3aJsexHu npocaexupatorcsd Ha 2700 m, CennoBHAHBIE 3a/1eXKH OGLIUHO
COeNUHEHBl KPYTOMANAIOWIUMH CEKYIUMY PA3PHLIBHBIMH HApyWeHHAMH, KO-
TOpble ABAAAHCHL pyronoAoAAwlnMH, CBOAOBble 4YaCTH CENJOBHIHLIX PyI-
HbIX 3ajieell comep:KaT MHOTO4HCaeHHble anoduinl. O6GpazoBauue cendo-
BHIHBIX Tesl DeHauro mpoucxo/Hi0 NyTeM BLIMOJHEHHs MOJOCTefi 0TCJAOEHHS
NpH 3HAYHTENLHOH POJIH NpolleccoB 3aMelueHns. Pyna npeacraBinena npeu-
MYIIECTBEHHO 30/I0TOPYAHBIM KBapleM ¢ HeGOJbWHM KOJHYECTBOM IMHPHTA,
apceHOnupHTa M MUPPOTHHA, KPOME KOTOpHIX OTMeualoTcsi rajeHur, chaJe-
PHUT, AHTUMOHHT, MOJHOAEHHT H OypHOHHT. M3 KUJIbHBIX MHHEDas0B KpoMe
KBapIa NpHCYTCTBYIOT JOJOMHT H @HKEPHT.
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2. llaacroobpasnvle, a Taxme HuUL000paAIHLIE U HENPABULLHOL Popits
pyodHble Teaa 8 3aMKAX KOHUEHTPUHECKUX CKAAOOK, OCAONCHEHMbLX Paspble-
HOLMUE HAPYUEHUANY,

MarsuToropckoe PpyAHOe TNOJe IPHYPOUEHO K CBOLOBOI
qacTH OPAXHAHTHKAHHAJNBHON CKIANKM IAHHOH 23 KM H WHPHHOH A0 10 KM.
JInpo ee B 3HAUMTENbHON YaCTH 3aHATO HHTPY3uBHBIMU nopopamu. [losoro-
MafdaioniHe MarHeTHTOBLIE 3a/I€XkKH HaXOAfATCA B CBOMNOBOH uacTH OpaxH-
CKJAAIKH HaJ MAcCHBOM TDAHHTOUIOB M 3aMEUlalOT [J1aCT U3BECTHHKOB, fB-
JAAIOUIHACA COCTABHOH 4acTbi0 HHMKHEKAMEHHOYTOJIbHOR BY/IKAHOIeHHO-0CA-
JMOYHOH TOJIILH.

Puc, 64. CxemaTuueckuit paspes KamzammmKaicKoro CYpbMAHOrO MeCTOPOMKIEHHS
(no manusim T'PIT).
I — cnannsl (Si42); 2 — epannm (Dy); 3 — ussecTAakn (Dg?); 4 — uaBectHsxA (C,); § — po-
TOBHKOBasl  opyaeHenas Gpekuus; 6 — KpyTonaaaiouiHe paspuiBel (@ — yCTaHOBJIGHHbBIE,
6 — ppenmnonaraeMbie); 7 — NOBEPXHOCTb LlapbizKeil

CBonoBasi yaCTh AHTHKAMHAIH IIepPeceKacTcss MHOTOUMCIeHHBIMH nalKa-
MH OCHOBHOTO COCTaBa H KPYNHBLIMHM pa3pbLIBHBIMHM HApYIIEHHSMH, COYXKHB-
IHAMH TJABHBIMH PYAONOABOAAIINMYU KaHaaaMu. PynopacnpefensiioliuMu H
PYZOBMEIMAIOMHUMH CTPYKTYPHLIMH 3JeMEOHTAMH SBHJIHCL NOJOrHE TpEeLlHHbI
OTCJIOEHUS, BOZHUKABIUHE B CBOLOBOH 4acTH CKAANKH.

Kagampxalickoe cypbMsgHOe MECTOpPOXKJAEHHE pacmo-
JOXKeHO Ha ceBepHOM ckjaone Anajickoro xpeGra B Kuprusuu, Paiion mecro-
POXKJIeHHS CJOMKEeH M3ReCTHAKAMU M cAaHIaMH KapOoHa, a TakiKe caaHllaMu
CHJIypa H HHUIKHErO IEeBOHA, CMSTBIMH B IIMPOTHYIO aHTHKJAMHAJbHYIO CKJal-
Ky, OCJOMHEHHYIO CKJaJZKaMH BTOPOro MOpAAKa M pasbUTylo KpyTomanaro-
MHMH pPa3pLIBHBIMXA HapyLIeHHAMH IUHPOTHOrO HanpasjeHus. SJApo aHTH-
K/AMHA/MbHOH CK/JIALKH CJI0MKEHO IpyOOCTOHCTHIMH H3BRCTHAKAMM, Pe3ko He-
COTVIACHO NEePeKPHITHIMH TOJINEe Mepresiell H CHaHLeB CpPefHero H BepXHero
KapboHa, JeBoHA M CHJAYpPa, KOTOPble IO MOBEPXHOCTH CJOXKHOIQ LWapbd-
JKa 0Ka3ajucChb HAIBUHYTHIMU Ha Gosee MOJOABIe OTJOKeHud. B nuzax aroi
cBOe0OpAa3HON TOJILH 3a/eraeT DOPH3OHT Mepresaeli cpeiHero kapboHa, a
BbIIllE — YIOMAHYTBIE CAAHIBl pasqanHuHono Boapacra (puc. 64). lopusonr
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Mepresieit MOmHOCTBIO 10 80 M sBasiercs pyAosMemtaioulnM. Pyanoe Teac
MPHYPOYEHO K CBOAOBOH YacTH AaHTHKAHHAJIH, HMeeT miactoolbpasHyio ¢op-
My, MomnocTb ero no 40 M. Ho npompiminennoe Goratoe OpyAeHeHHE KOH-
leHTpUpyeTCcs B mpenenax BepXHux 10 M moj 3KpaHUPYIOIMMH CaaHlaMH.
Pyna npexncrasiaser co6oil Gpekunio, B KOTOPOH OOJOMKH OKBAPUOBAHHOTO
Mepreasi ClieMeHTHDOBaHbl KBaplleM H PYAHBIMA MuHepajaMi — aHTHMO-
HHTOM, NHPHTOM, GJeKJ0H PyHOil, chasepUTOM M XanbkonuputoM. B pymax
npucyrersylorT (paoopur ¥ 6aput. OCHOBHOE PYNOKOHTPOJHpYiOIiee 3Haye-
pyue na KamamjpkaiickoM MEcTOpPOXKIeHHH HMeeT MIHPOTHBIH pasioM, Cay-
JKMBIIHI DYAONOABOASAIMM KaHAJOM, H DyNOBMeEIlalOIlili OPH3OHT Mepre-
aeft.

3. IaactooGpaswstie, sculvHole t CAONHOL Gopmbl pyoHble TeAq
NPpeuMyuecT8eHHO 8 3aMKaAX U YACTUHHO KA KPOIALAX
20pCT-QHTUKAURAAbHOLX (2261008061X) CKAADOK

CypsManEe # CYpPLMAHO-PTYTHEE Mecropoxnenis Cpeaneil Asum, mph-
ypoYeHHhle K IJIBIGOBLIM  CKJajikKaM, OIMHCaHBI B. ®. YepHbiuieBpiM H
HU. 3. Kopunbim (1973).
K sToMy THRY OTHOCATCH TakK-
we, no gauupiM . &. Hkos-
nepa (1959), Jlenunoropckoe,
3BIPAHOBCKOE, 3MEHHOrOpCKoe
i ApPYrHe NOoJuMeTalanyecKHe
vectopoxaenus Pyauoro Ax-
‘ Tad.
= =2 B [k s FTypnapuunckoe

CYPbMAHO-PTY T H O e
Puc. 65. Paspea T'yprapmsackoro cypbMfHO-pTYTHO- pPYILHOE TMMOJe HAaXOoLUTCH
ro pyasoro noas, Cpeanss Asas (no B. @. Hep- 3epasuano-uccapckoi
nwesy, M. 3. Kopumy, 1973). ropHO#l 0GJACTH W 3aHMMAaer
| — cnanrunl, NEcHaHHKH, rPaBeaHTs, KBapuUHThl; 2 — HIBECT- -
HSKA MacCHBHble; J§ — PAMHHCTHE cnanusi, anespoauter, HACTb CBOJAA PﬂHOH H3 I‘PPCT-
e T i oo iR ACH, UMpel, ge-
weknsl; 5 — okBapUOBaHWLIE MOPOAb C pYAHbIMU Tenamn  BepO-3anajHoe (320°) mpocTu-
panne. C 3amaza pyaHoe moJe
orpaHuuyeHo KpynueiM I'ypmrapuHckuM pasjomoM THma B3Gpoca ¢ cyGMe-
puanoHadabibiM  (340°) mpocTupanHeM W KPYTHIM NajeHHeM Ha 3anag —
loro-zanan. BocTouHoi rpaHullel pYAHOrO TMOJS CJAYXKHT TaKKe KpyToH
cyGMepuiMOHANbHBIA pasnoM. B nomepeuHoM pa3pese TOPCT-aHTUKJAHHAJADL
HMeeT cyHaykooOGpasHoe crpoenne (puc. 65). Slapo ckaankm ciaoxeHo
TOJICTOCTIOMCTBIMH H3BECTHAKAMY BEPXHEro cujypa W HHIKHEro LeBOHa, a
IOJNOrHH CBOZ TIPEACTABAEH CIOHCTHIMH TEPPHreHHbBIMH HMOpPOAaMM BepXHEro
IeBOHA — HMXKHero Kapbona. Mexay Tosalueli kapfoHAaTHRIX NOpoA H Tep-
PHMTeHHLIMH OTJIOXKEHHSIMH C He{OJbIUNMU NepepbiBAMH PACHPOCTPAHEHDS
KPEeMHHCTLIe NOPOALl THNA GPEeKYMPOBAHHLIX KPEMHHCTHIX CJ2HLEB, OKDPEM-
HEHHBIX M3BECTHSAKOB M KPeMHHCTHIX Opekynil. MownocTs 3THX nopoi Kpai-
He HeBblAep:KaHa, pa3AyBbl CMEHFIOTCA NEPeXKHMaMH H HOJHBIM BbIKJHHH-
BaHHEM.

CBon ropcT-aHTHKJAWHAAH paccedeH MNPOJOJbHBIMH CEeBEpO-3analHbIMH,
peKe lONepeyHLIMH CeBepo-BOCTOUHBIME Pa3pblBHLIMH HapylwenHamu. Ilpo-
AOJbHBbIE KpyTonmanaioline HapyuieHds ofbiyHO ABAAIOTCH cOpacaMu c Bep-
THKa/JAbHOH aMNAHTYLOH CMEIieHHS OT HECKOJIbKHX METPOB A0 HEeCKOJIbKHX
necatkos MerpoB. CeBepo-BOCTOUHBIE HAPYILIEHHs, KAK NPaBHI0, Ge3aMILIH-
ryaibie. OpyAeHeHHe NPHYPOUEHO K TOPH30HTY OKBAPUOBAHHLIX MOPOX H
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mexpopmannonHbix Gpexynil. OxBaplUOBaHHBIE MOPOABI OpPEeKYHDOBAHLL H
nemenTHpylores GuioopuToM. 3aTeM caenoBaJda pyNHas MHHepaJH3auus.
CypbMsiHO-PTYTHLIE PYAHBIE Tesa HMEIOT GOPMY KMJ, T'He3l, WTOKBEPKOB H
apyryto. Pynuble MuHepasbl NpeacTaBieHbl aHTHMOHHTOM, KHHOBapbio, Gy-
MaHKEPHTOM, a TakKe GoJjee MO3AHHMH PeaJbrapoM H aypHIHTMEHTOM.

Heranbnoe uayyenuwe cynmyxooGpasHoil cknaiaxu [yprapuuckoro pyn-
goro noast B. @. Yepuniweneim u M. 3. Kopuueim  (1973) noxasaqo, uto
B I0ro-3anajiHoM Kpblie ee B TOHKOCJOHCTBIX H3BECTHAKAX paclpocTpaHeHbl
HeGosblIle acHMMETPHUHbIE CKJAaAKH BojoueHus. lllapHHphl 3THX CcKJIanoK
npoctnpatorea na C3 275—290°, oceBble NOBEPXHOCTH HAKJOHEHLI KPYTO Ha
for. OTO0 CBHJETENLCTBYET O CKOJbKEHHH BEPXHHMX <JOE€B B CTOPOHY CBOAA
ropcT-aHTHKAHHAAN, Takue JKe CKJIaAKH BOJIOYEHHS, HO ¢ OOpaTHBIM naze-
HHEM OCeBblX MOBEepXHOCTel ¢ npocrupaHueM wapuupos C3 290—3(5° Ha-
G.siionaloTes Ha CeBepoO-BOCTOYHOM KpBLIE FOPCT-aHTHKAMHAAH. B cloucThIX
nmopojax CBOMOBOI 4YacTH TOPCT-aHTHK/AHHAJNH TakxXKe HaOAI04aloTCs 3Jje-
MenTbl ckaaguatoii nedopmaumu. B Toalme MOACTHJAIOUHMX KapOGoHaTHLIX
NOPO1 OCHOBAHMS CKAAAKM HE 3aMeTHbl. B TOHKOCHOMCTBIX KPEMHHCTBIX
cnaniax B CKNalKax BOJNOYEHMS, Pa3BHTHIX B IOT0-3aNafHOM Kpblae CKJAal-
KH, HAGJI0/1a10TCA H30METpHYecKHe OydHHL H3BECTHAKA pasmepoMm ot 25 cM
no | m. Bee sto nossoanno B. @. Uepubiwesy u M. 3, Kopuny caeaarb Bbl-
BOL.O TOM, YTO B CBOJOBOil UacTH TOpPCT-aHTHKJANHAJH TOHKOCJOHCThLIE CpaB-
HHTEJIbHO MaJIOKOMMETEHTHble TOPOAbl CKHManHChb B GpaxMCKAAnKH, IpH
3TOM IPOHCXOAHIAH MEXKIIJIaCTOBble CPbIBBl H MPOCKA/Nb3blBAHHE HX MO KOH-
TakTy ¢ Gosee NJOTHBIMM H3BecTHAKaMH, Ilpocsiou Gosee KOMIETEHTHBIX
H3BECTHAKOB B cJaHLaX GYZMHHPOBAJHCD.

HAXHKUKPpYTCKOe CYypbMAHO-DTYTHOe MOJde pAaciofo-
HKeHO Ha ceBepHOM ck/aoHe I'Hccapckoro xpebra. C 3amalla W BOCTOKAa OHO
OrpaHHYeHO KPYNHLIMH cyGMepHAHOHAJbHBLIMH pPa3JOMaMH, a N0 HXKHOH
rpatuie ero npoXoAHT PernoHasbHbIi HaJBHI CEBEPO-BOCTOYHOrO MPOCTHpPA-
HUSI, O KOTOPOMY KOMILIEKC NaJe030HCKHX TOPOJA HAaABHHYT Ha IOPCKHE
oTJ0Menns (puc. 66).

Mexny kap6OHATHEIM KOMIJIEKCOM TIOPOX M TEPPHIeHHOI Toaueil B 30-
He YIJIOBOTO  HECOrJacHsl, OCJOXKHEHHOrO0 COCKJaA4yaThiM HapylleHuneM,
3ajeraer rOPH3OHT OKBaplLIOBaHHLIX MeXX(opMalHOHHLIX 6peKkdnil. ITH Gpek-
yun cHOPMHPOBAHBl B OCHOBHOM 3a cueT KapboHaTHLix nopolA. OHH OTJH-
YaioTCs KpafHe HEeBbJEpIKAHHOH MOILHOCTbIO, Pe3Ko MeHnsioueica oT
NECATKOB METPOB 710 HECKOJIbKHX eCATKOB CAHTHMETPOB. TH GpeKuHH BJIs-
IOTCS OCHOBHBIM pyAoBMeluaiowuM ropusontoM. Ilopoawl, caaraiouue mnJo-
manb MECTOPOKAEHHSA, CMATHI TaKXKe B CYHAYYHYIO CKJAAAKY, AAPO KOTOPOH
NpeiCTaBJAeHO KapGOHATHEIMH IOPOAAMH, a KPbLIbS — TePPHUTeHHO# ToJIed.
3amepnl 3/€MEHTOB 3aJeraHus CKJAaJ0K BOJOYEHHS, BO3HMKIIHX HA KOHTaK-
T CJAHIEeB M H3BECTHAKOB, CBHIETEJbLCTBYIOT O JABHIKEHHH CJIOEB CJaHleB
B HanpasJeHHH 3aMka. Kpome TOro, CkjJaJKH BOJIOUEHHS YKa3blBalOT Ha
ofuiee IBHXKeHHWe fAIpa CKaajku ¢ cesepa Ha lor (B. ®. YepHbiuwes,
M. 3. Kopun, 1973).

Besi ckanka u 0cO6EHHO ee 103KHAash 4acTh OCJHOKHEHa MHOTOUHC/IEHHBI-
MH KPyTONazaioUWHMH Pa3pbiBHLIMH Hapywenuamu, HanGonee kpynubiMu H
pacrnpocTPaHEHHLIMH ABJSIOTCA PA3/JOMBl CyOHIHPOTHOTO NPOCTHPAHHS THMA
B36pocoB. MmMeloTest TakKe CIBHrOBble HApYyLIEHHsS CEBEPO-BOCTOYHOrO TIPO-
cTupanus. BoabIIMHCTBO 3THX HApyWeHHH AOpPYAHblE H HEOZHOKPATHO MOA-
HoBJsiBIIMECs, B yyacTKax cousieHeHHS MX € MeX(DOPMaLHOHHBLIMH COCKJal-
YaTLIM¥ 30HAMH CKOJbXKEHHS] OKBAPLUOBAHHBIE DPYAOHOCHbE GPEKYHH H IIpH-
ypoueHHble K HUM pyAHLIE Tella HMEIOT HaHOOJbILIYI0 MOIIHOCTD.
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MonuMerannuueckue pyAHBE 110AA H MECTOpPOXKIE-
Bufg Pynworo Auarasd, npuypoyeHHble K NblOOBBIM CKJ2AKaM, OonHca-
bl [ ©. fkosaeseim (1959 T.). B popmupoBaHni CKIAL0K 60J/bIIOE 3HaUeIIHE

Garsi e ST Lt 2. Kanmap-Xana 0

I B B B s 58 [ (22 2 (210t
Puc. 66. CxemaTuueckuit paspes JKHXKHKPYTCKOTO CypPbMANO-PTYTIIONO MCCTOPOXK-
zenust (mo M. 3. Kopmity, B. &. Yepusieny, K. A. Xapresuuy, 1973).

I — H3BeCTHAKH H AONOMHTHI ToJacTocAoucThe (Se—Dy); 2 — u3secTHAKH  caouctuie  (Dy);
3 — cnhanubl ¢ npocnosimu uspecTuakon (Dy;—C,); 4 — napectnakd caoucrwe (Cy); 5 — Knapie-
BO-KpemHuucTan Opexuyns mexmdopmauuonban, 6 — caanubl # necuanukn (J); 7 — paspusnme

Hapywenus; 8 ~ CKNaAKH BOjoYeHHA;, 9 — HanpasaehHe ABMXKENHs uaactosB; /0 — naasur
anbouAckui; // — KOHTaKThl - cloeB (@) W npeanojaraembie paanombl (6) B spoaupoBanuofl
YaCcTH CKAaAKR

HMeNH JJIUTeJbHO pa3BHBaBIIMECs pas3joMEl, pacuJenuBlIne KaJjeloH-
CKOE OCHOBAHHE HAa TEKTOHHUECKHe GJIOKH, KOTOpPbIe HEOXHOKPATHO NMOrpyxKa-
JHCh TIPH OCANKOHAKONJEHHH M (OPMUPOBAHMH  BYJKAHHUYECKHX  TOMUL
K 3TuM pasioMam npuypoueHbl 1€BOH- Py
CKHe CYyOBYJKaHHUECKHE Tesla W JaHKH | N0NDoonis
HHTPY3HBHBIX MOPO FepUHHCKOro BO3- [ ivo L Z
pacta. B nonepeunom pa3pese riakfo-
Bbl€ CKJAAKH HMEIOT CYHAYUHYIO HJH
AnKooGpasuyio hopmy (puc. 67).
Ha Jlennnoropckom, 3MenHOrop-
KoM, BepxyOGuHckoM M ApPYruX pyi-
4BIX MOJAX B ALPAX CKAAL0K 0OHAMKa-
I0TCA MetaMmopduueckue MOPOABI Op
I0BHKA, claraloliie KaJenoHcKne TeK-
Tonkueckue G6a0oku. Kpeiibs ux obpa-
30BaHLl  OCAJLOYHO-BYJKAHOTEHHBIMH .
OTIOKeHHAM K 3ﬁ¢enicxoro apyca. o228 =34 v V5 [ 76 =42
B cponax antukaunazell 5ty oTIOKe-  py. 67, Cxemarnueckuit §a3pes pykners
HHA NOJOrockKJjaauaTble H XapaKkTepu- 1noaf, npuypouennoro K ranibopoil cxaag-
3YIOTCH KYNOJOBHIHBIMH OCJAOMKHEHHS- K¢, Pymusit Aarait (no T'. @. Slkosaesy,
mu. Kpbuibs cka1agok, 00bYHO KpyTo- 1959 r.).
NAZalolIve, HAPYIICHE NPOAOILHBIMI Lo *CioPbueckne noponst wixnero maseo:
B TIONEPEeUHbIMH B3OPOCO-CABHTAMHU.  ACBONA: 2—mecuaniixu W KOusAOMepaTel, §—
piesble ansbutodupst w uX TYist, 4 — raH-
[TonorocknaguaThie YUYaCTKH, OC/IOMK-  HCTe CAANUBL  AAGBNOMHTH, & — awaGaISt,

HEHHble MEXKNACTOBLIME 30HAMH CPbl-  "PP"PHTH K Hx TYOu: f e aaplinuLie hapy-

= Cr

T M908 VOO0
R 9070004 "0 0 0 0. 0.6
S ARt 330S
V6701 [0, 0,028, 10,0, 0,8,9,8,. 9.9
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BOB M ApOOJeHHs, ABJASIOTCA Hanbosee OJAronpUSATHBIMH I JIOKAJn3a-
UMM [1acTo06pas3HbBIX pyAHBLIX Tea. JKuiooOGpasHble pyaHble Tela NpHYpo-
geHsl K JA0pyAHBIM pasaomaM. OcoGeHHO 6/aronpHsATHLL LJS JIOKaJaH3aUHH
OpY/IEHEHHsS MecTa IepeceyeHHs IOJOrHX H KPYTONajJaloliuX pasJoMOB,
OrpaHHuHBAIONINX  TJIbLIGOBHE CKJAAJKH, 4TO HaHOOJee YETKO BbIPaXKeHO

B 3MEHHOTOPCKOM PYIHOM II0Je.
Has Jlenunoropekoro pyaxoro noas E. @. Epmonaessiv (1972 r.) onu-
caHa 30HaNLHOCTh MOpOJOTHUECKHX THIIOB PYAHLIX Ted. B BepxHeit 3oHe

Prc. 68. Cxema mopdoaoruuyeckoit 30-

HAJBHOCTH PYAHBIX Tel JIeHHHOTOp-

ckoro pyasoro moas (mo K. @, Epmo-
aaesy, 1972 r.).

| — BepxusAa sona, c npeobaajanneM Mex-
C/I0EBOTO  OTAOMKEHHHs pYR NOpeHMyuiecTBeH-
HO NOA 3KpaHOM ajeBPOJHTOB B «KpHTHYE-
CKOM ropusonTe»; 2 — cpeindas 3ona (n0po-
MesKyTousas), ¢ npeobnajanieM LWTOKBEPKOB
B nJacTax XpYNKHX nopod, pasleneHHbix
OPOCNOSAMH HEPYAOHOCHBIX MJACTHYHLIX MO-
poA; 3 — HMXKHAA 30HA, C MNpeobnajlaHHeM
OTHOCHTEIbHO KPYMOHBIX PYAHBIX KHJA, YCTOH-
YHBBIX 10 Nafenui0 W NPOCTHpaHHID
| — aneBponHTH; 2 — KpeMHHCThe CAAHIb
3 — Bynkauuueckne Tyds H Gpekuuu; 4 —
MeTaMopduYecKHe TopoAbl HHMKHEro masneo-
304; § — paspLiBHbIC HapylleHHA; 6 — oKBap-
IHOBAHHBIE H CEPHUHTH3HPOBAHHLE TMOPOMLLI;
7 — pyAHuie Tena

= =2
i [+« 215 [l [omdl7

NoJ4 5KpaHOM CJaHIeB B 30He MEXIIAcTOBOTO OTCA0eHHS 06pas3oBasuch
waacroobpasnsie ¥ aHH3000pasHble pyaHble Teqa. B cpenneit sone npeobaa-
[AI0T UITOKBEPKOBbLIE PYIHLIC Tesa, IPHYpOUeHHEE K TiacTaM 0ojee XPYNKHX
nopon (puc. 68), B HHXKHEH 30He — pYAHBIE KHIBI, LOCTATOYHO YCTOHUHBLIE
[0 [AAEHHIO U TPOCTHPAHHIO.

4. [laracroobpasrete, ene3doobpasHole W HenpasuibHoli dopmbl
pyoHsle Teia 8 3amMKaAX OAOKUPOBAHHLLY CKAAOOK, OCAONCHEHHBLX
1POCOALHOUMI W RONEPEUHOIME PASPOLEHOLMIL HAPYULCHUAMIL

MecTOpOKIeHHs ATOTO THNA HEMHOTOUHCIeHHBIe. K HUM OTHOCATCS Cyphb-
MSIHO-PTYTHBIE MecTopoxkienus xpedra Mmme B ®eprane (paiton Xaimap-
KaHCKOro pymHoro nons), onucanunsie B. A. Hepckum (1948). Hannuue men-
HBIX W (JII0OPHTOBBIX PYIAONPOSIBAEHHII, TPHYPOUEHHBIX K OJOKHPOBAHHBIM
cknankam B lOxnuof Xakaccun, orMmevaercss B. M. Kpesitepom (1956).

Ha XaitgmapxaHcKOM pPYNHOM IOJe€ OCai0YHbE IOPOILI
coGpaHbl B CI0KHbIE THHEIHEE CKIaLKH, 119 KOTOPHIX XapaKTepPHO CJA0MKHOe
IBYX- M Tpexropboe crpoeHne cBOAA, OOLIHH CYHJIYYHBIH, SIUIHYHBIH BHI,
HHTEHCHBHAA TIEPEMITOCTh, NOMPHPOBAHHOCTL MOPOJ, CAATAIONIMX CKJIALKH.
Cxaamyaroe coopyKeHue OCT0KHEHO MHOTOUHCICHHBIMH Pa3PEIBHBIMH HApY-
weyusaMu. Qs JoKaausalun opyaeHennsi oco6eHto BaKHoe 3HaueHne HMeer
PACCIOEHHOCTh CKJIAMOK, CONPOBOMKIAaeMasi MOLIHBIMH 30HAMH [JIACTOBBIX
TeKTOHHUECKHX ODeKumii H OKBapLOBaHHHIX TopoX. B. A. Hesckum 6b110
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VCTAaHOBJAEHO, YTO B PACC/AAWBAIOUIMXCHA CKJIAAKaX MYyCTOTHOCTb MOPOL B 2—
2,5 pasa Bpllue, ueM B HepaccJaausaomuxcs. B npouecce obpasosanusd pac-
CAAUBAIOULUXCA CKAAROK PE3Kuit H3rKO XPYNKHX TOHKOCTOHCTBIX KapOoHat-
HBIX MOPON NPHBOAHJ K BO3HHKHOBEHHIO MOLUHLIX IJIACTOBbIX 30H TEKTOHH-
YeCKHX ﬁpEqu'lﬁ. B Gonee nsacTnuubiX H3BECTKOBO-TJAHHHUCTBIX nopoadax,
3aneraloulux Bpllle H3BECTHSKOB, paccaansa}me He COHpOBO)KllBJ]OCb 6])9!(‘-.!}1'
posagueM. OcHOBHAs Macca DPyA OpUypodeHa K IJAACTOBBIM 3oHam Apodie-
HHUS, JNOKAJHIYIOIMIUMCH TIOX ManOHp'OHHH,aE‘,MhIMH ChaniamMmu. CyprHHble,
CYPbMSHO~PTYTHBIE H PTYTHBIE PYIHbIE TeJa NPEeACTABNeHb! KpaiiHe ca0MHbI-
MH MEJKHMH ILIACTOBBIMH H TIHe3xoo0pa3nbiMu (pOpMaMu, IPHYpPOUYEHHbIMH
K CTPYKTYPHBIM JIOBYLIKAM.

B 3axaiouenne caeiyer OTMETHTb, YTO ONHCHIBaeMble OJOKHPOBaHHBIE
cKkmaaxy XalllapkaHcKoro pyAHoro noJis no Mop(oJoruy oYeHb CXOOHBE! €
TAbLIGOBBIMHA CKJAaIKaMH CYPbMAHO-PTYTHBIX MeCTOpOH(ﬂ,E‘HH!‘-’I F;fc-capcxor-o
xpe6Ta, onucanubiMu B. @. Uepnoimensiv u H. 3. KopunnimM. B cBsizu ¢ 3THM
reHesuc cKJafoxk XafiiapkaHcKoro  pyaHOro nojs Kaxk OJOKHPOBAHHBLIX

HEJb34 NPH3HATE NOJHOCTLIO JOKAa3aHHBIM H HeoDXONUMBI TONOAHHTEIbHBIC
HCCJaeaoBaHud.

5. llltoxoobpasnsie, naactoobpasnvie u HeNpasuAbHOl (Hopmbl pyoHsle
TeAa 8 3aMKAX QUANUPOBHLX CKAADOK

{IpuMepnl PyIHBIX TIOJEl U MECTOPOKJIEHUMN, IPHYPOUEHHBIX K THAIHPO-
BLIM CKJAIKaM, TaK Ke XaK U K CKJIankaMm OJOKMPOBAHHBIM, MaJouHCAeHHBL.
Wssecrno sume aBa mecropoxaenns sroro tuna B Cpenneit Aann: Yakypax-
CKO€ apCeHomHpHTOBOe i Aypaxmarckoe duooputoBoe. Panee u TohipHbiays-
CKasl aHTHK/IMHAJAL Obla onucana kagk ananuposast. OmHako B nOCHeIHUE
TOIbl Te0JIOTH, H3YUaBIUUE Te0NOTHUeCKY0 CTPYKTYpPY ThipHBIay3a, CUMTAlOT,
YTO Ha TOM PYZHOM noJde copMupoBana obbiiHAas aHTHKARIAAD, OCAOKHEH-
Hasi PaspLIBHBIMU HAPYUIEHUSIMH.

HakypakckKoe apceHONHPUTOBOE MECTOpPOXKJAEeHHE
pacnosoXxeHno Ha cesepHoM ckJioHe I'uccapexoro xpebra. 3aech H3BeCTHAKH,
KBapl-CePHUNHTOBLIE X QUIMHTOBLIE CTaHLB BEPXHEro CHAYpa CaaraioT aHTH-
KIHHANbHYIO CKAAJKY, SADO KOTOPOH TPEACTABIEHO MINTO0OPA3HBIM TeNoM
u3BecTHAKOB mHpuHOH oxkomo 150 m. IllToxooGpasHbie H AHH30BUIAHBIE PYJI-
HEIE TeJ1a JOKAaaH30BaHbl HAa TEKTOHHYECKOM KOHTAKTE M3BECTHSKOB M KBapIl-
CepHUHUTOBRIX caanles. Hamnune y3Kux f3bIKOOOPA3HBIX 3a/JHBOB H3BECTHH-
KOB B KPEMHHCTEIE CJAAHIH, NOYTH BePTHKANLHON CIAHLEBATOCTH B H3BECTHNA-
Kax Ha KOHTAKTe CO C/laHuamu npn Gojee NMOJOTOM NajeHHH CAAHLUEB W psaj
Apyrux mnpusnakos nospoauan ®. M. Boawgcony u M. Il. Kymmapesy
(1947 r.) cpemaTs BBIBOJ O TOM, 4TO Ha 3TOM MECTOPOMKAEHHH IPOSIB/ISETCS
He [pocTas CIJAICHYTad auTHRJANHANb, a IManuposas ckaanka. [lpeanona-
raeTcst, YTO TIPOM30ILI0 BHEADPEHMEe TIACTHHH GoJee NJIACTHYHLIX H3BECTHS-
KOB B Meliee ITaCTHUHbIE KBApLU-CEPHIHTOBLIE CAAHIBL.

6. IlracToobpasnbie pyoHble Teaa HA KPbIAbSAX W YACTUYHO B8 3AMKQX
CKAAOOK, APUYPOLEHHbIE K 20pUSCHTAM OAQ2ONPUATHOLY ROPOD,
OCAOMCHEHHBLX PA3PbIBHBIMU HAPYULEHUIMU

HuKuTOBCKOE pyaHOe TOJe, HAXOAAIEeCs B OCEBOH YacTH
JloHenxoro aHTHKJAHHOPUS, XapaKTepH3YeTCss PasBHTHEM psia OpaxHcKia-
JI0K, BBITATHBAIOIIHXCA B IIHPOTHOM HANpPaBACHHH. B CKIAKH OKA3aAJHCH
CMSTLIMA TMepecauBaiolHecs ecyannku U cjaanusl. Bee cknajuatoe coopy-

119



JKEeHHE OCJIOMKHEHO Kak NMPOJOJbHLIMH, TaK M IOTNEPEYHLIMH Pa3DLIBHBIMH Ha-
PYLIEHHAMH.

Hau6onee neraneno usyuen CodueBckuit yuacrox (puc. 69). Opynene-
HUEe NDHYPOUGHO K ABYM FOPH30H1AM MNecUaHWKOB, UMEIQUIHM MOULIHOCTL IO
60 M. PynHas Munepanu3alus JOKaJH30BaHa MO TpelLHHAM OTIEJIbHOCTH,

MEeJKHM MONepeuHblM TPEIHHAM H PacrnpocTpaHAeTca BAOJb [1aCTOBLIX Tpe-
wuy., Munepanusauueii oxpaueHa Bcs

0 Cxll C Tonua ruapoTepMaldbHo H3MEHEHHbIX ap-
FHAJIM3HPOBAHHLIX CO(HACKHX necyaHu-
KOB, HO MPOMBILJIEHHOE OpYyJleHeHHe Co-
CPeNOTOYEHO JMUIbL B OTAEbIbIX MaJjo-
MOULHBIX ropuzouTax. MolHOCTL PYAHBIX
njaactoB ¢ rayGunoi ymensuiaerca. Ceky-
Lee pa3pLIBHOE HapyLIeHHe, a TaKxe no-
nepeunble TPELLHHL!, CeKYlLIHE CKJaIKY,
ABASIOTCA  pynonoasBoasiinmi. Brosab
HUX HabJofaeTcs BKpanJIenHocTs pyn-
HBIX MHHepasoB. [OpH30HTLl NecyaHitkos,
OCJIOXKHEHIIBIE BHYTPHILIACTOBLIMH MeJ-
KHMMHW TpeluluHamH, ABHJAHCh cpenod, Gna-
ronpuATHOR A/Ns NPOHHKHOBEHHS THIPO-
TepMaJibHbIX PacTBOPoB H (POPMHPOBAHUS
OpyLeHeHHS.

3
Nl o 7. ITaactosete, naacroobpasuole
3 20055 \ u Henpasuabrol opmbl pydHbie 3arexcu
I HCUA006pA3HbLE TeAQ HA KPOIALAX

1 EHe B Y« CKAAAOK, OCAQUCHEHHBIX MENNAACTOBLLMU

CpbleaMU L CeKyWumll Pa3polBHbLMU

Pnc. 69. Paspes Huxnrosckoro pryr-
HOro mecropoxnuenus (no A, HoGpsu- HapyueRusmu
ckomy, 1969 r.).
i MecTopoKieHHs1 3TOr0 THMA MO Teo-

1 — Geapynnnie caanusl; 2 — necuannku; 3 — o
GpekuHpoBaliibie  nopoakl; 4 — MAacToBbie JIOTHYECKOH CTPYKTYype OJH3KH K MecTo-

i poxaenuaM npeauiayuero Tuna. M B
3TOM THME AN JOKa/ii3alii OpyLelieHHs
He HCKIIOuaeTcss BaX{HOe 3HaueHWe rOPH3OHTOB  GJ2TONPHATHLIX MNOPOA.
Onauako 3nech Gosee 3HAYHTENbIYIO POJab MPHOGPETAIOT paspbiBHbIE Hapy-
mwieHnsl, Kak NJacToBble, NPHYpOUeHHble K KOHTaKTaM pa3fH4YHbLIX MOPOL,
Tak # ocoGenHo mnonepeuHbie; BO3HHKAIOT HE TOJbKO MaacToobpasHble, HO
H apyrue Gosee caoxHble ¢opmbl pyausix Tea. K onncbiBaeMoMy Tuny or-
HOCATCA HEKOTOpbLle CKapHOBLIC JKeJe3opylHble MecTopoxAeHuss ¥Ypana
(Buicokoropckoe u np.), apcenonupuToBoe MectopoxkiaeHune Bpuu-Myaaa
B Cpenneit Asuu n ap. Ha puc. 70 u 71 npuseneHbl paspe3bl MECTOPOMK-
nenunit Buicokoropekoro n Bpnu-Myana, noctatouno nmoaHo HJMIOCTPHPYIO-
Iiie CTPYKTYPY MECTOPOXKAEHHH ONHCHIBAEMOro THIIA.

B. Ckaajkn ¢ KpyTonorpyxawiuMcs WapHUPOM

1. Cedaosudnuvte, S-ob6pasnsie, Tpyboobpasuvle, AuH308udHbIE U OpYyeue
pyOubie Teaa 8 3amMKax CKAQJOK

MecTopokIenns, IpHypouelHble K CKNaAKaM ¢ KPYTOMOrpy»KaloulHMcs
IIapPHHPOM, BrepBble ObIIH BbIASAECHBI B CAMOCTOATENLHLIH CTPYKTYPHLIH THI
A. K. Karonosuim u 10. M. Kasauunpim (1969). Jlas uux xapakrepHa 60.b-
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mas NpOTAXKEHHOCTb PYNHLIX TEJM MO NMAaIeHHIO BIOAb WIAPHHPOB CKAANOK H
Gbaekcyp npn cpaBHATENLHO HEBOMLIWHX Pa3MEPAX HX FOPHIOHTANLHBIN ceue-
Huil. BONbWHHCTBO MeCTOpPOMKAEGHHH 3TOrO THNA MPHYPOYEHO K AOKeMOpHil-
CKHM, peie K HHMKHEe[aAe030HCKUM ToauaM MeTaMopUu30BaHHbIX OPOA,
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Puc. 70. Teonornueckuit paspes BricokaropcKoro HKENe30pYNHOro MecTOpOK-
neuna (no §l. Tl Bawnaesy u matepnanam Buicokcropekoi TPIT, 1973 r.).
I — uaBectusakd (Sa); 2 — nupokceu-nnaryoKNasopnie NOPMUPHTHL B KX  Tydw  (Sz);
3 — weaounuie cHEBHTBI: 4 — HABECTKOBO UleOYlibie CHENHTBI, & — OCBETAEHbIC OKOJIOCKAP-
HOBbIE NOPOALI; 6 — CKapiiLl; 7 — MarkeTHTOBan pyaa; 8 — pyAbl, oTpaboTauible Kapne-
POM; 9 — paspeiBubie RapylleHus

Puac. 71. Pazpes apCeHoMHPHTOBOrO.  MecTopokaenns Bpuu-Myana,
Cpeanna Asua (no I. M. Buposannckonmy, 1964 r.).

] — HIBECTHAK  TONKOCAOMCTHT; £ — H3BecTusK MacCHpubfi, § — pyaHnsie Tena;
4 — opyAeueabie NaacThl; 5 — pa3pbiBHble HapyIEHES

30N0TOPYNHOE MECTOpPOKIEHHE XoywmcrTeilx raxonures
B paiiode Jlup Kopauavep, rae passurer  o6pa3osanus noxemOpuiickoro
(xprcTanauueckuii Gyniament), naaeosofickoro (naardopmentsie o6paso-
BaHHi) H Me3030iICKOro CTPYKTYpHbIX 3taxkei. [as Me3030iickoro nepxona
XapaxkTepHbl TEKTOHO-MArMariyecKass aKTHBHZAUMS TEPPHTOPHH, pa3BHTHE
Pa3spLIBHLIX HADYLIGHHH, AONONHHTEbHLIX CKIaA0K H BHEJpeHHe MarMarTh-
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yeckux Topoja. 3os0Toe OpyleHeHHe pafioHa J10KaJdH3yeics Kak B Nopoaax
KPHCTANNAYECKOTO (PyHIaMenTa, TAK W B NIaTQopMeHHbIX 00pasoBaHHAX.
MecTOpOoKISHHE PACHONONKEHO B KPHCTAMLIHIECKHX NOPOAAX ocHoBaHusd. 30-
JOTHIE PyAbl MPEICTAB/ICHH HHTEHCHBHO XJOPHTH3HPOBAHHBIMU CIAHUAMH,
BRJIOYAIOLIAME MHOroOUMCIeHHbIe KLl 0 CKOINIeHUS KBapla, a Takme pac-
cesHnyio CyabMUINY0 MHHepPanH3alHio (IHPPOTHH, NMHUPHT, apCEHONUPHT).
Pynnple Tena HMMEIOT ¢ToAG000pa3HYIO, KAPAHLAUIeTOLO0HYIO, Ce//I0BHARYIO,
JHH30BHAHYIO H HenpaBHibHYID (OPMY, NPUYPOUEHBI NPEUMYIIECTBEHHO K
CBOLOBBIM HaCTAM aHTHKAMHAILHBIX cknazox. Jauna OCHOBHOA pPyNHOH 30-
HEl BIOJb CKAAAKH B naade 240 M npu momHocth 12—18 M. I'my6una pas-
paGotok Goaee 2,5 km. Opynene-
HHE JIOKANNH3yeTcs H30HpPATeNbHO
B nopopax Gopmaunu XoyMcTelK
(KYMMHHITOHUTOBLIE W CHAEPO-
MJIe3UTOBLIE CJAHIB), UMelolei
moumpocth 80—120 M (puc. 72).
IMTox caannamn Gopmanun XoyM-
cTefK 3aJeralT TOHKOINOJIOCYA-
Thie (PMIJIHTLI MOIUHOCTLIO DoJsee
800 M, a naa Heit — pa3HooGpas-
Hble KBapUUTHl, (HIIHTH, KpH-
crajauueckie caauuu  obuel
MOIHOCTbIO Gonee 6 kM.
PaspoiBuble HapylleHus 3a-
HIMAIOT TPOAOJILHOE AN CEeKy-

Puc. 72. Pazpes 30/0TOPYIHOTO MeCTOPOMKIEHUA
Xoymerefix, CIIA (no A. JI. Caotepy, 1968 r.).

1—3 — noxembpuiickue METAMOPHYLCKHE NOPONKL:
I — popmauus Tlypmen (npeuMymecTBeHHO (HUAANTEHY),
2 — tpopmauna XoyMcTeldK (CHAEPONAe3HTOBBIE chaauibl),
3 — dopmaumns Jaucon (KBAPUHTH, (UANAHTEI, KpHCTAT-
JHYecKHe caaHub); 4 — 30n0TOpYARbIE Tena

JKEHO BJIHAHHE MEJKON TPeunHOBATOCTH.

niee InoJOXKeHHe TIO OTHOILIeHHIO
K M30KJAHHAALHOH CKIaAuaTOCTH.
Bauauusa stux paspLIBOB HA JO-
KaJn3alnio opyjaeHennsa He oTMe-
gaerca. OnHaxko Gonee 4eTko Ha
pasBuTHEe MHHEpaNu3alluu Bbipa-
Ksapuenble MHuHepaJibHble CKOTI-

JieHHsl nepBOH CTalMu MHHepaIH3aluu o6pasyloT B OCHOBHOM COIVIACHEIE
Tenda, WHOTAA SICHO MPUYpOYeHHble K 3aMKOBBIM 4aCTAM MEJKHX CKAaIoK.
[Ipoaykrer Gosee MO3AHUX cTAAWH KOHTPOJNMPYIOTCH HAJOMKEHHBIMA CEKYLLH-
MH TpemuHamn. Kpapu-nuppoTHHOBHIE KHJ00GpasHele Tena IHepecexaioT
paHHHe cornacnble 3ademu. IluppoTHHOBas MuHepanusauus TpeThel CTa-
IHH TIPHYPOYEHA K TOHKHM BBIJICPKAHHBIM TPELUMHAM CKajbiBauud. Takum
o6pa3om, HA MeCTOpoMNeHHH XOYMCTeHK JIOKaMH3alHs OPYILEHEHHS M WH-
TEHCHBHOCTb €r0 NPOSBJEHHS ONPEAENsSINCch OGJAaronpHATHBIM COUETAHHEM
JUTOJNOTHYECKHX M CTPYKTYPHBIX ¢akropos. OCHOBHYIO pOJib  CRIFpaJH
CKNAAAKH ¢ KPYTOMOTPYKAWOUHUMCS IIAPHUPOM M JIMTOJOTHUECKH OJaromnp-
ATHBI ropu3oHT caanues (opmanuy Xoymcrefik. Haloxennse 30ub Me-
KOH TPellMHOBATOCTH 0OKa3aad CYIleCTBeHHOe RAHAHHE HAa MpOCTpaHCTREH-
HOE pasMellleHne MHHepaJbHbIX accouuaunﬁ OTAEJbHbBIX, 0coOeHHo MO3NHHX
CTajuii MUHepaJH3aIHH.

Mectopoxpaenune bpoken-Xnaa naxoautes B wrate Houiit
IOxHuLI Y3/be B ABcTpanud, SIBASETCS OXHAM M3 KPYMHEHIIUX T10JAHMEeTal-
JHYECKHX Mecropommennit mupa. [laomane ero caoxkeHa KBapUHTAMH, XPH-
CTAANHYeCKUMH cranuaMu, aMpuboauTaMy, THelicaMyu apXelcKOro BO3pacra.
Meramopduueckas TOJMA CMATA B JBe KPYNHbie CKAaAKH (AHTHKJIHHAILHYIO
W CHHKJIMHAJMBHYIO) MEepHIHOHAILHOTO IPOCTHPAHHA, OCAOXKHEHHLIE MHOTO-
YHCJEHHBIMH CKJIaJKaMy BHICOKHAX TODSAKOB, a TaKkKe IPONOJBHLIMH M 110-
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[lepeyHBIMH PAa3DPLIBHEIMU HapylleHuAMH. Pyuble Teaa uMeloT opmy cenmno-
BHIHBIX 3aJIeiKel, TPHYPOUSHHBIX K 3aMKaM M KPLIIbAM MEJIKHX CKJIaNOK B
3aMKOBOH YacTH OCHOBHOI aHTHKJIMHAJH H 3aJeTalollHX COTJIacHO ¢ BMellalo-
wuMH noponamu. Ha cesepnom JiaHre MeCTOPONKACHHS CKIANKH H NPHYPO-
YyeHHbIE K HHM DYIHbIE Teja TIOTPYXKAIOTCS KPYTO HA CeBep, a B LIGHTPEe U Ha
IoXHOM (a1aHre — Ha lor B cpexnem nof yraom 30°. Pyanuie rena npocie-
KeHbl Ha ray6uny 740 m npu mupune 60 M.

3oaoTopynHoe MectopoxaeHue Moppo-Beaso (wrar
Munac Kepauc B Bpasunnn) npeacrapieHo CeNI0BHIHOH DYAHOH 3a/€XKbIO.
MpHYPOYEHHOI K 3aMKy KpyTonorpysxaioutefics (112 menee 40—45°) anTukin-
HAJLHON CKJIANKH, CTOXKEHHON YIAHCTBIMH H YTJIHCTO-TIHHHCTBLIMH CJAaHIIAMH
poxemGpuilckoro Bospacra. dauna pynnoi 3aleKH B nOPH30OHTAJLHOM Ceue-
uuu Beero 150 M, a MomHocTh 4,5 M, HO [0 TMalGHHIO OHA NpocaekeHa Gogee
qem Ha 3300 M. Cocras pya: sodoto, nuppotut (28% ), apceHonupur, HpHT,
aHKEPHT, BCTPEUAIOTCH XaJbKOTMHPHT, BOAbYPAMuT, MeeJuT u kBapy (25%).

II. PYAHBIE MOJISI U MECTOPOXJAEHHWSA, NPHYPOYEHHBIE
K PA3PbIBHbIM HAPYLIEHHAM

A. JKnuibnbie pyjiHble oA H MECTOPOXKEHNS

JKunwl ponroe BpeMs OBLIM TJABHBIM ITIPOMBINLIEHHBIM THIOM PYIHBIX
MecTopoxieHuil. [To3TOMy reoJorus KHJABHBIX PYAHBIX NOJEH H MECTOPOXKIe-
HHH BecbMa JeTajblO H3yueHa M XOPOLIO OCBEIleHa B TPyAax 3apyOekHBIX
H 0COOEHHO COBETCKHX reo/0oros. Ha MHOTMX MecTOpOXK[IeHHAX [eTajbHO
u3yueHbl MOPOHOJNOTHA KHJ, CIOCOOHB OTJIOMKEHHS MHHEPAJIbHOTO BellecTBa
# TeHeTHYEeCKHH THI TPEIINH, BMeIlalomuX *Kuabl. MaydueHsl Takxke cooTHO-
meHHs ACHI €O CKJIaAqaToil CTPYKTYPOH Y4aCTKOB, HONepeyYHbIMH pa3phiBHbI-
MH HapyIIeHHSAMH H MarMaTHyecKHMH oOpasoBaHuaMu. PsaxoMm uccaenosare-
Jeft pazpaGoTaHbl BeCchbMa JeTalbHble CHCTeMATHKH XKHJIbHBIX MecTOPOXKIe-
wui. B. M. KpefitepoMm (1956) BbiieneHo mecTb CIPYKTYPHBIX THIIOB MECTO-
POMKIEHHH, CBA3aHHLIX C TPELIUHHBIMU CTPYKTYPaMH: MeCTOPOXKIEHHS B Tpe-
IMHAX CKaJbIBaHMSI OAHOH CHCTEMBI, BYX CHCTEM, TpPeX H ueThipeXx CHCTEM,
JKH/IbHBIE MECTOPOMKAEHHS B 30HaX CKaJbLIBAHHS, MECTOPOXKIEHHS B MEJKHX
TpPellHHax OTPLIBA W MECTOPOKAEHHS B Pa3phiBax, CBA3AHHBIX C JHHEHHOR
OpHEeHTHPOBKOH B uHTpy3usax. B. M. Cmupnospim (1969) Beizensiiores Me-
CTOPOK/IEHHS B TPellHHAaX OTPLIBA, B OJHOH CHCTEMe TPeUlHH CKaJblBaHus,
B JIBYX CHCTEMAax TPeIHH CKaJblBAHHA, B IBYX CHCTEMAax TPEIIHH CKajablBa-
HHSl ¥ OJHOH cHCTeMe TPelldH OTPLIBA, B KOHHUCCKHMX TPEIIMHAX H TpPellu-
HAaX OIepeHus.

I. ®. SlxoBaesniM (1968) Bce ;KUABHBIE MECTOPOKIEHHS TIOAPAa3AeJeHE
Ha 4eThIPE KJacca: MeCTOPOKIeHHs B TpellHHax CKaJblBaHHus  (NepBblil
KJacc), TPelllMHax OTPHIBA (BTOPOIt KJacc), TPeMIHHAX CKaJblBAHHA H OTPhI-
Ba (TPeTHi KJacc) U MecTOPOMKIeHHS B TPEIIHHAX ONepeHHsi (YeTBepThIi
Kaacc).

Kaxk yzKe oTMeuasoch, B mpeljaraeMoOM DYKOBOJICTBE BCe JKHJIbHBIE PYI-
Hble OIS M MEcTODOMKIeHHS NOApaslessioTes IO YHCIY CHCTeM TPEIlHH,
BBITOIHAGMBIX PYAHBIMH XHIaMH. BHYTPH 9THX CTPYKTYPHBIX TUIIOB MOMKHO
npoeectd Oosiee gpobHoe nojpasliesieHHe B 3aBHCHMOCTH OT TeHETHYeCKOro
THIA PYNOHOCHBIX TPEIIHH. B CaMOCTOSTEJNbHEIl THII CJIeIyeT BLIIENHTh Me-
CTOPOXKIEHHS B JIECTHHUHBIX JKHIAX. ,
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1. Pydnsie noas u mecropoxcdenus 8 00HOU cucteme TPEWun

BonbIrHHCTBO MECTOPOKAEHHI OMHCLIBAEMOro THNAa MPHYPOYEHO K Tpe-
iuHaM ckaJibiBaHHA H O4UeHb PEAKO BCTpE eyarwTcea MECTOPU}KIIQHHH B TpellH-

Hax OTDhIBa THOHYHBIM TPHMEPOM OIHCLIBAEMOrO CTPYKTYPHOrO THNA ABJSA-
ertes  JlaBeHAHMHCKOE MeCTO-

pOXKAEHHE.
JlapBeHIHHCKOE MO-
nubneHoBoOe MecTO-

PO IEHHE HaxoauTcs B
Boctounom 3abaiikanbe. [1no-
afb €ro C/A0KeHa maneo3o-
CKHMH FPaHHTaMi € HX XKHJb-
HbIMH OTLENJEHIIIMH — Aafi-
KaMH amnjauTOB, NMerMaTHTOB H
AaMnpoupoB, a TaKxe Me30-
30HCKHMH Ma/nbIMH HHTPY3H-
BaMu u falikaMu mnopdipo-
BHAHLIX TpaHHTOB, TCpaHHT-
nophHpoB, FpaHOAHOPHT-NOP-
¢$hHpoB, ZHOPHUTOBLIX NOPHHPH-
TOB W KBAPLUEBbIX MHKpO-
ra66opo. Komnaeke stux nopon
BLITATHBAETCA B Bille MOJOCHI
IWHPHHOH oT 2 10 7 KM B Ce-
BEPO-BOCTOYHOM HanpaBJieHHH
(puc. 73). INaneo3ofickue rpa-
HHUTBHI U HX A HJbHblE OTLLENe-
HHS MHTEHCHBHO pacciaHloBa-
Hol M KaTaKAa3HpoBaHHL
Ksapu-monnbaenurosele pyn-

Hble JKujabl HMEIOT CeBepo-
=l F Fo e g
BOCTOYHOE TIpOCTHpaHnHe €

fefle [l 8 217 B¢ KPYTbIMH Yrjiamy najeHus Ha

IOro-BOCTOK H CeBepo-3anai H
Pue. 73. Cxematnueckas reojornyeckas kapra [la- XapaKTepHu3yloTCs 3HaunTelb-
Beuanickoro mecropoxaenus (nmo A. B. Ipyxunu- HON NIPOTSIKEHHOCTBIO, BbIAEP-

ny, 1958).
| — ra66po, OMOpPUTH (KCEHOAHTHI B TPAHUTax); 2 — rpauu- ZKaHHOCTBIO 3JEMEHTOB 3aJie-

Il GHOTHTORLIE, CpCANE3epHHCTLIC, MecTaMHu nophHpoBHA- TaHHa 110 npOCT]ipﬁHIiIO H na-

Hble; 3 — rpanofnapiTbl; 4 — aamnpodupul; 5§ — AHOPHTO-
Bble  NOpQHPHTH; 6 — KBapuesme nopupsl; 7 — pyausie JEeHHID, a TdaKKe HaJHYHEM
2KHAL, § — paspbiBHbie HApYylEeHHS HeBONBbIINX aﬂOC]JIIB, OTXOLA-

LILHX OT XKHUJ B LUHPOTHOM Ha-
NpaBJeHHH H Najalouunx K ceepy. Mopdoaorus Kua OTHOCHTENbHO NpPO-
CTasi, MOUIHOCTb HX MJIaBHO H3MelnsieTCsl, HO HepeaKko Hab/104aloTCA W pes-
KHe CKauku. Muorue MHAbl NPUYpOUEHBI K KOHTAKTaM AAaeK C rpanuTamu.
Ha naomanu mecTopoMciennst paspuThl TAKXKE paspbiBHble  HapyIleHHs
LWIIPOTHOrO HallpaBJ/eHHs, AOPYINHble NO BPEMEHHM 3aJ0XKEHHS, HO opyhe-
HEHHS He HecyllHe.

Heranbioe usyueHne CTpyKTypbl JlaBeHAMHCKOTO MeCTOPOXKIEHHS MPO-
seneno A. B. IpyxuuuubiM (1958), BoineAHBIIHM B HCTOPHH (DOPMHUPOBAHHS
ero nsa OoabUIHX NepHONA — MNaJeo30lcKHi H Me3030iickuil. B naneosoiickoe
BpeMs MpPOH30LIJIO0 BHEAPEHHE TPAHHUTOB H HX MHJbHbIX OTILENJeHHI, chop-
MHpOBaJach IHMPOKAs 30HA KaTakJ/aasa, pacclaHlleBaHyusg H TPELIMHOBATOCTH
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CeBepO-BOCTOYHOTO HampasieHHd. B Me3030iickoe BpeMsi MPOSBHINCH Cle-
nytomue stanbl gedopMmauun: AaiKoBbll, HLOPYAHBIE, PYAHBIA W [OCJe-
PYAHbI.

HatikoBuifi 3tan. HauGonee pannne naitkua XIHOPUTOB BHEAPWIHCH B Tpe-
UIHHBI OTPLIBA CEBEPO-3aNajJHOr0 W WHPOTHOro mpocTHpanuil. Popvuposas-
wHecs No3JHee N1alKH KBAapLEBLIX MHKPOraGbipo, rpaHoCHeHHT-NOPpHHPOB H
KBApUEBLIX NOPGHPOB BHEAPHIHCH B Pa3pPbiBHLIE HAPYUIRHHST CeBepo-BOCTOY-
HOrO, WHPOTHOrO H MpeHMyIecTBEeHHO CeBepo-3alafHoro NpoCTHPaHHIL
Brosne lonpeaeneHyo YCTaHOBASHO, YTO {10CJAEANHE ABAANHCHL TPeUlHHAMH
OTpbIBA,

Hopynuwii aran. Opynenesne chopMHPOBAJOCH BIOJbL CKOJOB CEBEPO-
BOCTOYHOrO MPOCTHPAHHSA, BOZHHKUINX B CBSA3H CO B3GPOCO-CABHIOBLIMHU Mepe-
MelleHnaMH Ha amnauryay 0,2—1 M W 3aJ10KeHHBIX ellle 10 BHeJpeHHa Naex.
Benencrsue aTuX noaBMiKek 06pa3oBasliCh ONepsioliHe TPELULHHbI CKaJblBa-
HHSl WHPOTHOrO MPOCTHPAHHUS C KPYyTLIM TNajeHHeM Ha cesep. B nopyanwii
ITanm MPOUCXOAMIAH NepeMelleHHsl Tak:Ke M BLOJb HIHPOTHLIX HAPYLIEHHI,
NpH KOTOPbLIX CeBepHblfi BJA0K NOPOL cMellaacs Ha BOCTOK € aMIIMTYAON fe-
pemeniexds go 10—12 m. Onnako WHPOTHLIE HAPYIIEHHT B MOMEHT PyA006-
pa3oBaHHA HaXOAWAHCH B 3aXKaTOM [OJMOKEHHH W BAOJAb HHX OPYyACHEHHE He
cOopMHPOBAIOCD.,

Pynupth 3tan. @PopmMupoBanue KHJI IPOHCXOLHNIO B 0OCTAHOBKe NPOJOJI-
HKABWHUXCA TEKTOHHUYECKHX HMNYJAbLCOB, O 4YeM CBHAETEeNLCTBYET HaJu4vle B
AHHJIax MHUHepasbHBIX accolualiHil He MEHee yeM 4YeTblpex crafuil: KBaple-
B0O{l, KBapuU-MOAHOAEHNTOBOH, KBapu-TyPMaJHHOBOH M KBapl-KapGOHATHOIML.
[Tepen BceMu cTanusaMu MHHEpAJH3AUHH NepeMelleHHa BAOb KU Buipaka-
JHCh BO B36POCO-CABHTOBBIX NBHMKEHHAX M TIPOMCXOLHAH B 06CTAHOBKe CXKa-
THAI. Hanpaaneune nepeMellesus yctaHapJHBaeTcss Ha OCHOBAHHH aHaJH3a
TPELIHH ONMEPeHHsl, BHIMOJHEHHBIX MHHEpanaMi pasiHuHBIX CTalnui, a TakmKe
HENOCPEeJACTBEHHO N0 CMEL(eHHBIM YacTAM KHAOK MOAUGAEHHTA HJH TypMma-
AuHa.

Ilocaepyruenit sran. XapakTepH3oBaJcad BO306GHOBIEHHEM CABHTOBBLIX
flepeMelleHnil o panee 0OpPa30BaHHBIM TPEUIMHAM CEBEPO-BOCTOWHOrO, WIH-
POTHOrO ¥ CeBepo-3anajHoro NpocTHpaHHH. AMINIMTYZA cMelleHnii He3Hayn-
TeJbHas — He npeRbimaer 1,5—2 M.

2. Pyduele noas u mecropoxcdenus e 08yx cUCTEMAX TPEUJUH

Mecropoxaennust 3Toi Tpynnul BecbMa MHOTOYHC/AEHHBI, 3a/1eraiT OHH
MPEUMYILEeCTBEHHO B OCANOYHLIX M MHTPY3MBHBIX NOPOAAX M NPHYPOUEHH
rIasHbiM 06pa3oM K TPellHHaM CKaablBaHus, ¥ PeAKO OIHOH W3 pyLOBMe-
WAaloWHX CHCTEM SIBAAIOTCA TpelinHsl OTPpbiBa. OCHOBHOE MPOMBILIEHHOE
3HayenHe 06LIYHO HMeeT OJHA CHCTeMa KW, a BTopas NpoaBaAferca 3HauH-
TelbHO caabee uw sABAseTcs BropocrenedHoil. Ha Muornx mectopoxnzennsax
OMHCHLIBAGMOTO THNA HWMEIOTCH KPynHbie NOPYNHbIe Pa3pbiBHLIE HApYLIeHHd,
nonepeyHble MO OTHOWIEHHIO K JKHJ1aM. DTH HApYLIEHUA OPYLeHEHHA He HeCYT,
HO MMEIOT ofipeneseHHOe KOHTpOJHpYIOllee 3Hauyenne AJis pasMelleHHs pya-
HbIX kua. B kauectBe mpuMepa paccmoTpuM Bocrouno-Koyupanckoe mecto-
poxKIeHHE.

Boctouno-Koynpaackoe MecTOpoXIAeHHe  HaXONHTCH
8 [lentpanbiom Kasaxcrawe u OTHOCHTCH K rpefiseHOBO-MOJHGACHHITOBOM
pyasoi dopmaunu. PynonocHas numoulafb C10XKeHAa KPYMHO3EPHHCTLIMH H
MeNKO3epHUCThIMK rpanuTaMi. OCHOBHBIE PYAHbIE XKHJLl MPOCAEKHBAIOTCH
8 BHAe pAfa Kyauc, 06pasyiolliX OCHOBHYIO PYAHYIO 30HY, BBHITAHYTYIO B
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3anaiHoM — CeBepo-3anagHoM HalpaBAeHHH, o0meil IauHok mo 8 KM
(®. B. Uyxpos, 1960 r.). Dauna oraensHux kyauc 100—250 M. HaunGonee
BLIJIEpKAHHLIMU 110 NPOCTHpaHW0 ABAAOTCA Kuaol 1, 2, 3, anodusza | or
#uab 2 u gp. Ha BocTounom dranre MeCTOPOIKAEGHHS K CHCTEéMe OCHOBHBIX
WU noaxoaar Kuasl 41 u 47 ¢ npoctupanrem C3 310—330°. ['aasnoe
LIPOMBILIJIEHHOE 3HAYEHHE UMEIOT :KHabl 1, 2, anodusa 1, :xuna 54 n HekoTOpHIE
apyrue. Kuma 7 pocrounoro ¢uianra siBiasiercs GeapyaHod. B BocTouHOH ya-
CTH MeCTOPOXKIeHHS OCHOBHAsl pyaHas 30Ha HMeeT NPOCTOe CTPOEHUE; BeT-
BJIEHHE XKHJ 3Jlech BhpakeHo cnabo. ITo Mepe npoaBm:KeHHs Ha 3amaj pas-
BeTBJ/IeHHE JKHJI YCHJIMBAETCS H OCOOEHHO HMHTEHCHBHO MpOSBJSETCA B 3anaf-
HOH 4acTH MecTopoxKaeHusi. MollHoCTh MHHEpPAJM30BAHHOH 30HBI YBEJUYM-
Baerca no 400 M, paccrosiiue mMexay xunamu cocrasasier 60—80 m. OcHos-
Hble MOJHGIEHOBLIE XKHJBI CONpOBOXKAAloTca Gosiee MeJKMMH anodu3amm,
pasBeTBAAIOUIMMHUCH 10 NpocTHpaHuio. MecTaMn OCHOBHBIE JKHJIBI Tepexo-
AT MO0 NPOCTHPAHHIO B CHCTEMY COJIMMK@HHBIX XKWUJ, KOJUYECTBO KOTOPHIX
aocruraet nATH. OKOJIO JKHJI MHOTO KBapleBBIX NPOMKHIKOB; KOJIHYECTBO HX
yMeHbIIaeTcsi mo Mepe ynanenns ot Xuua. [Ipoctupaunne moanGaeHoBopyn-
HeiX Kua C3 280—295°% yroa manennsi 85°, o6biuHo K toro-zanany. C ray-
OHHOM MOLIHOCTb KHJI MOCTENEeHHO yMeHbllaeTcss u Ha raybune 210—350 m
OHH BhIKNMHMBalTCA. TlocaepyaHsie HapylleHusi NpejcTaBleHE He(OoJbIIM-
MH paspelBaMu € aMILIMTYN0H cmentenus 1—1,5 M.

[HenTpanbHOe 30J0TOPY/LHOE TMOJ e HAaXOAHTCA B XaKacCHH.
Ono mpeacTaBneHo MHOTOYHCAEHHBIMH 30J0TO-KBAPLUEBHIMH H 30J10TO-CYJb-
GHAHO-KBAPLUEBLIMH JKHJIAMH, CKOHUEHTPHPOBAHHLIMH B TPaHHTaX Ha He-
CKO/NIBKMX YydacTKax B Ipejenax moJioChl MepuAHOHAJLHOrO NpOCTHpaHHA
(puc. 74). Pynnbie yyacTku chopMupOBAJHCL B MeCTax CONpAXKeHns cybMe-
puanonanabHoro MaprafiriHcKoro pasjoMa, najaipollero Ha 3anaj, W one-
PAKIIAX €ro HApyIUIeHHH ¢ MomepeyHbIMu TpellnHamu. B pynnom mose wu-
POKO Pa3BHTLI JOPYIHEe AalKH JaMIpohHpOB, HMEIOIHX CeBepO-BOCTOYHOE
H Cepepo-3anajHoe MPOCTHpPaHHUE.

JKuaBl IpHYPOUEHH K TPEIIHHAM CEBepO-BOCTOYHOTO M OUEHb PENKO Ce-
Bepo-3anagHoro npoctupanus. Ofe cucTeMbl ABAsIOTCS cKoaoBbiMi. CTpoe-
HUE OTJeNbHBIX XU/ Cl0KHOE; HX cBoeoOpasHas cryneHuatas gopma obyc-
JIOBJIEHA HECKOJIbKHMH CHCTEMaMH JOPYAHLIX TpemuH. PopMupoBaHHe XKHJ
npoucxonuao B Tpu cranuu. C neppoil craliuell CBS3aHO OTJIOXKeHHe KBapLa
C MUPHTOM M apceHonupuToM. Bropas cranus sBASETCsi 30/10TO-KBapL-CyJib-
¢uanofi. B nosaHon0 craguio no TpellMHaM CKajblBaHusa OTJ/1arajcs KajbluT.

Ilocnepynnable NoABHKKH BAOJL KM Obliy HeGOJbIIHMH ¥ aAMILIHTYIA
HX He npeBblmana 1—2 wm.

Tokypckoe MecTOPOXKIEHHE OTHOCALlEECHs K 30J0TO-KBaple-
BOI MaJsiocyabpuanoi opmanun, naxonutess B Ilpnamypne. Ono npuypoue-
HO K I0KHOMY Kpblly KpynmHO# anTukauHanu. Ilmomans, ero cnokena oca-
JOYHBIMH NMOPOLAMH, NPOPBAHHBIMH HEGOILIIMMH IITOKAMH CHEHHT-AHOPHTOB
H MHOFOYHCJEHHBIMH JailKaMy A1aba30BbiX NOp(hHPHUTOB CEBEpO-BOCTOYHO-
ro — OJH3MepHAHOHAIbHOrO npoctupanus. CpaBHUTENbHO MpOCTas CKAaL-
yaTas CTPYKTYpa OCJOXKHEHA [ApeBHHMH pasioMamu OJAH3MWHPOTHOro Ha-
OpaBjeHusl THIIAa HaJBMIOB M KpyTonajalomumu 6ojee MOJOALIMK COpoco-
caBuraMu Gmnu3aMepuauonaJsbroro Hanpasienus (Toxkypekuit, afikosbii,
JluopuToBmbif). AMnaurtyna nepeMelleHHs IO 3THM pasjioMaM [OCTHraer
50—150 M. K pasnomam npuypouenbl AaHKH, 10C/Je BHeAPEHHsT KOTOPBIX
cMellleHnsl GBI HE3HAUHTEbHBIMH.

JKnianl cBSI3aHBL C TPEUIMHAMH CKaJbIBAHHS IBYX CHCTEM: 3amMalHOro —
ceBepo-3anajgHoro u mmpoTHoro npocrupanus. Ilanenue ux B cpegnem 30—
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40°. 3naynTenbHOE YCHOXKHEHHE MOP(OJOTHH PYAHBIX Tes NMPOHCXOAHT HA
yuacTKax CONPSIKEHHS »KHJ IBYX Hanpasjenni. KoanuyecTBo XHJA B TaKHX
MecTax yBeJHuMBaeTCsi u o6pasyiotes mwroksepki. Kuabuas 3ona Ox7a6pb-
CKasi COCTOHMT H3 CePHH KYJHCO00Pa3Ho pacrnoJoKeHHbIX xHJ. Boiiepkandble
H NPOTSKEHHbIE YaCTH JKHJI MPHYpOYeHbI K YYacTKaM YCTOHYHBOIO Ipo-
CTHPAHHSA H MOHOKJIHHAJbLHOIO MajeHusi ocaflouHbLIX Mopoa. B mecrax ocaox-
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Puc, 74, Crpykrypumit nnan Llentpansnoro somoropyauoro noas, Xa-
xaccus (no B. A. Bysauwunuxosy, 1969 r.).

! — rpagHTH, TpanoAHOpPHTH; 2 — mailku cneccapTHToB H  MHKPORLHOPHTOB;
3 — pa3puBHbIE NapYWICHHHA; 4 — PyAHbIE JKHJALI

HEHHsI CKJIafYaToOH CTPYKTYPLI CJIOXKHee craHOBHTCs B dopma xkua. Kak npa-
BHJIO, TPH AyrooGpa3HoM 3aJeraHHn Nopox Ha HeGoJblIoe pacCTosiHHe 34
npenensl nepernta NpOACAKAIOTCA JKHUJALI TJaBHOIO 3amafgHOrp — CeBepo-
3amajHoro HampasJeHHs, 6bICTPO 3aTyXas 3a OCHOBHOM JyrooGpasHofl CTPyK-
TYpOii.

Crpoense sKuJ npeuMyIlecTBEHHO 1oJ0cyaToe, pexe Gpekunesoe. I1oJo-
CUaTOCTh BO3HHKAET B PEe3yaAbTaTe 3aMenieHHs TNOPOA KBapueM No Cepuu
6113pacnoNoXKeHHbIX TPELIHH, COBIAfaIOUIUX C HAMJIACTOBAHHEM MOPOJ HJH
KOCO CeKYIIHX CJOHCTOCTh.

Munepanbubiii coctas Kua onnoobpasen # nmpoct. Ksapu caaraer Goiree
959% oGueit maccel u afpasyer TPH Tedepauuu. [IpHCYTCTBYIOT TaKke Kap-
GoHaTbl (KaJbLHT H aHKePUT), aayasp, CEpHIAT U XJOPHT. Pyaubsle MuHepa-
JIBl TIPeACTaB/ieHbl apCeHONHUPHTOM, NHPHTOM H MeeantoM. Menee pacmapo-
CTPDAHEHBl AHTHMOHHUT, NNPPOTHH, XaJbKONHPHUT, chaneput, rajeHuT, OJex-
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Jasie pynsl. KomnuecTso cynb(uIOB HEBEJIHKO H MPAKTHUECKOTO 3HAYEHHs OHH
He umeloT. EAMHCTBEHHBIA LEHHBLI KOMMOHEHT B pyaax — 307070, 4acTo
obpasyolllee MaKpoCKONMHYECKH BUAMMbIE Bbilejenus. OxoJopyAdtble H3Me-
HeHHs NpeacTaBjensl OKBaplieBaHHeM, NHpUTH3alkeli, a Mecramu OoJjee
noaanein kapGoHaTH3alHeH.

Ilpouecc MnHepanu3alHu IpPOTEKAJ
B [Ba 3Tana: 30J0TO-KBapleBblii H
KBapll-KapGoHATHO-aHTUMOHHTOBBIN €O
caaboil 3040TOH MHHepanusauueid, pas-
JeJIeHHbIX BHEAPEHHEM MaJbiX HHTPY3HH.
B mepeom 3Tame yCTaHOBJEHL TpPH CTa-
Inu MuHepanu3aunu. B nepsylo cranmio
BLIAEJSNHCE KBapll, apCeHONHpHT, Liee-
JHT, TIPHT; BO BTOPYID — TNHPPOTHH,
Xa/JbKONHPHT, APCEHONHPHT; B TPEThI0 —

=351 0 s 1000w
—_—

Ppe. 75. CxemaTH3WPOBaWHBIT maan Puc. 76. Cxema pacnonomenns Kua
(TpeTuit  ropu3oMT)  pacnoNOKeHHs pyaHoro moas Awnabepr, TP (mo
*Kun  HyabThuckoro oNOBSHHO-BOAL(- I'. Mioanepy).
pamoBoro MECTOPOH IeHHST {no 1 — rueficsr; 2 — muk :
Y poOrpanuTel; 3 — KoGanb-

I1. 3. Akunbuuny, 1969). To-cepelpiibie  Kuawl; 4—cnmluonn-uuufc0-
I — necuaHukn W cnanunt; 2 — gauGonee BHIE JKAALLG 5 — 0JI0BOPYAHBIE KUILL
KpynHbie paspblBHble HapylleHHA; & — pyn-

HblE 2KHJbl

chamepur, rajneHnT, GJeknas pyna. 30/0TO OT/Iarajoch B TEYeHHE BCEro
npoliecca MHHEPA/iM3alnu, WO Hanbojee NPOAYKTHBHON SABJAETCS TpeTbA
CTaand, Koropas INpPOABH/IACh HE MOBCEMECTHO, a JHIIb HA OTAEJbHBIX
yyacTkax, 4T0 NPHBEJO K CTONG006pasHOMy M KycTooGpasHOMY pacmpege-
JIEHHIO 30/10ThIX PYA. CKJIOHeHHe DYAHLIX CTONGO0B IOro-3amajHoe,

3. PyOnole noas u mecropoxdenus & Tpex u 6oaee cucremax Tpeujun

HyabTHHCKOE 0/0OBAHHO-BOMB(PAMOBOE rpefi3eH0BOe MeCTOpoKIe-
HUE pasMellaercs B SK30KOHTAKTOBOH 30He KPYNHOro rpaHHTHOrO Maccupa
B Ipejesax TOMULM MeTaMOp(H30BAHHBIX NECYaHMKOB H caanues. Kpapue-
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8B JKHJILI BBINOJHSIOT TPELUIHHBl CEBEpO-BOCTOYHOr0, CeBepO-3anagHoro,
Cy6IIMPOTHOTO H CyOMepHANOHAALHOro NpocTHpauna (puc. 75). K Tpemnnam
STHX »Ke CHCTeM NpHYpOueHbl H JAaHKK rPaHHT-NOPQHPOB, alIHTOB, NerMa-
THTOB. JKHJ/bl KaxK/A0H B3 cHCTeM IPYINNHUPYIOTCA B JHHEHHO BLITAHYTble OT-
HOCHTEJIbHO y3KHe 3oHbL. Kaxjgag sona Bkjwouaer GoJbllioe KOJHYECTBO K-
JHCO06PA3HO PACHOIOWEHHBIX COMHKEHHBIX KHJ, 4acT0 Hepecexarouuxcs
Mex1y co6oH Kak Mo NpoCTHpPaHMIO, TaK H Nno majenuio. Ha yuactkax nepe-
ceveHHsi KUJbHBIX 30H 00pasyloTcs ITOKBepKH. BoJiee kpynible Tesa pefkH.
CTpoeHne MeCTOPOXACHHS OC/JOKHEHO PA3PBIBHBIMH HapYIUIEHHSIMH,

PynHoe mone AunnabGepr (puc. 76) pacnoJiokeHo cpenu rHeHCOB.
OuioBOpyAHblE, CBHHIOBO-UHHKOBEE H KOGAALTO-cepebpsinble XKUabl NpHYpoO-

/Y€Hbl K TpellHHaM 6J1Pl31Ul-]p0THOFO, CEBEpO-3anajHoro, cesepo-BOCTOYHOTO H

MEDHIHOHAJLHOIO NPOCTHPAHHA.

4. JlecTHuunble HCUABL

JlecTHHYHBIE CTPYKTYPLI MOrYT BO3HHKATh B PasjiMuHBIX TMOpPOAAX, ClO-
cofHbIX K Xpynkoil gedopmanuu. Ho o6sa3aTelbHO NPH 3TOM JOJMKHbLL OLITH
MJIACTHUYHBIE TMOPOABI, ABJSIOUHECS] «CMA3KOH», CHOCOOCTBYIOLLEH NPOCKaJIb-
3bIBAHMIO pasjaBjuBaeMbix GoJsiee XPYNKHX NODPOJ M racsllUX pacnpocTpa-
HeHHe BO3HHMKAIOUIHX TPellHH B COCeJIHHEe MJIACThl, Pa3rpaHHdyeHHble NJ1acTHy-
gbivu nopojfamu (Kywnapes, [Tpymxunun, [973). Hacto necTHUUHBIE KHIBI
BO3HHKAIOT B IJIACTaX, OPAHHYCHHBIX OTHOCHTEJbHO CONHMKEHHBIMH IlapaJ-
JeJbHBIMH TIOCJOHHBIMH pa3pbLiBHBIMM Hapywenuamu. ITpumepamu wmecto-
POXKIEHHIT, CBA3AHHBIX C JECTHHUHBIMH XKHJIaMH, ABasioTca Bepesosckoe Ha
Ypaane, sonoropyanoe none Xoy-Mayatun (Anabama, CLIA) u ap.

b. Pynuble nojst u MECTOPOXKIeHHS B KPYNHBIX Pa3pPbIBHBIX HAPYIIEHHAX
M onepsiioHUX HX TpeluHax

1. Pyoueie noas u mecroposcoenus 6 OpesHux pasiomax CAOWCHOZO
CTPOEHUS 6 METAMOPPUUECKUX nopodax (yHOameHTa

K 31OMy CTPYKTYpHOMY THIY OTHOCATCSI YPAaHOBEIE PyJHbBIE MOJIS, BKJIIO-
yaolune 6paHHePHTOBLIE MECTOPOXK/IEHHUS, CONPOBOKIaeMble aJMbOUTH3alHeR
BMEULAIOWHX OPOI, H 30JI0TO-CY/b(HAHbIE PYLONPOSBJIEHHSI.

Ha puc. 77 npuBejens nian u paspe3 6PaHHEPHTOBOIO MECTOPOXKIEHHS,
NpeacTaBJJeHHOro 30HOH PO UJAKOBOTO OpyldeHeHHs, pa3BUBIIErocs BAOJb
ApPEeBHEro H IPOTAMEHHOrO0 paspbiBHOrO HApYLIEHHS, NPOXOAsAllero B MeTa-
MoppHYecKHX NOPOAaxX H CONPOBOXKIAEMOro JHMOHMTAMH. DTO HapylleHHe
IIpOABHJIOCHL B Me3030HCKOoe BpeMdA B CBAIBH C SBJEHHSIMH AKTHBH3AIlHH.
B 310 e BpeMs BO3HHKa/JM cyOmnapaJjJenbHble H ONEPSIOIHe TPeLIuHbI.
Ypaunossie Mectopoxienus o0bYHO UPHYPOYEHB K 30HAM liepeceyeHHs pas-
JIOMOB, K y4acCTKaM HX H3ruboB 10 INPpOCTHPAaHHIO H IIdJIeHHI0, K MeCTaM CO-
YleHeHHs! H pacllenJeHns.

Munepanuzanus JoKanuayeTcd KaK B PerHoHaJbHBIX pasjoMax, TaK H
B CONMPOBOXKAI0IINX UX TpewHHax. OOLYHO PYNOHOCHLIE HAPYLIEHHS Pa3BH-
BAIOTCS BJIOJb KOHTAKTOB MHJOHHTOB, a TaKXKe JAPeBHHX H ME3030HCKHX JaeK
BHYTPH H3MEHEHHBIX NMOpoji. Pyanble Tena He HMEIOT Pe3KHX reoJOrHYecKHX
rpannll, VX KOHTYpHI ONIpENeJasiOTCS] YYaCTKAMH PAa3BHTHS IIPOXKHIKOBOH H
BKpDaIJIeHHOH MHHEpaIu3amHH H yCTAHABJIHBAIOTCA INyTeM ONpoboBaHHSA.
OO0BIYHO PyAHBIE Tesna HMelT GOPMY KUI006pa3HblX U CJAOKHBIX JHUH30BHI-
HBIX 3aJielKell HJAH KPYTONaJaloUIMX CToJIGOB. ¥panosas MHHepaaH3auud,
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npejactaBieHnas 6paHHEPHTOM ¥ VPAHOBOH CMOJIKOR COBMECTHO ¢ PYTHJIOM.
nupuToMm, GuotuToM, aanbutom, cheroM, npuypoyera K 3oHaM npobnennd.

Mez030icKHil rHAPOTEPMANbHLIA npolece Gbl/l BecbMa cI0KHbIM. OT10-
JKEeHHIO YpaHOBBIX pYI MpeillecTBOBaJ0 MHOrocTainiHoe rHApOTepMaJbHOe
H3MEeHeHne BMellalounx nopol, a nocje obpasoBanns pyan GopmipoBanuch
cyanduanbie, KpBaplu-kapGonatuule, 6aputT-QOOPUTOBLIE, KapGoHATHbE W
npyrue npoxuaku (B. f. Tepexos, 1973 r.).

[
=
= '026:3:3:6:'OLOA_'A'.‘.Q:o;O.vg'.:;-fwwA- s
XXy : ey e e e 5
e S o ol
; ’.:’;0.:’:"’9‘-.,
o IR

w_-‘:&'.e;:"'_.‘...’&"’q.p—"vﬂ

E=) 4l
XxXs B4 Fi)s BB
) e Flo Exjo

Prc. 77. Pyano-npoXuaxkosas  goWa, pa3BHBIIascd BAOMb 30HH MHJIOHHTOB (MO
B. A. Kpyneunuxosy u ap.. 1968 r.).

{ — KpUCTANNHYECKHE CRaHWh W THeficu; 2 -— rpadutsl; 3 — nerMaToUAuble KBapW-nofesoWnatoBule

noponbl; 4 — paccaaHllOBaHNUbIE KBapuepble AHOPHTHI; 5 — aAyasipopble METacOMaTHTh: 6 — GapHT-

KBapLEBble KANLI H (POKHIKA; 7 — pydonocHsle GpekuHu; & — pyaHnule Tena; 9 — LoKBapueBble HeMH-
HepasH30BaHHbIe GPeKYHH; [0 — NoCAEKBAPLUEBLIE HeMHHEpPaaH30BaHHble GDEKYHH

2. Pyonovle noan u MECTOpOYCOeHUs 8 neA02oNadaioujux CKOAOBbLLX
Hapywenuax (nadgueax), a Takye 8 2AABHLIX PA3POLIBHBIL U ONePAIOULLX
TPEU{UHAX, BOSHUKQIOUWUY HE YUACTRAX UCKPUBAEHUR

Yaran-Y3yHcKoe MecTopokKienHe 3ajeraer p Jucrsenntax. Opy-
JleHeHHe JIOKaJH3yeTca B 30He pervoHajbHOro pasnoMa, KOTOPbIfi OJHOBpe-
MEHHO CJAYKUT H PYLONOABOASiUlEA H PYLOKOHTPOJMHPYIOULEHl CTPYKTYpOH
(puc. 78). Bucauuih HafgBHHYTHIA GJOK CJ0KEH HUMHEKeMOPHACKHMH 3eJe-
HOKaMeHHbiMK 3pdy3uBamu, caaHlaMi n u3BecTHAKamu. B aexavem Goky
3aJeraloT ocajloulible nopoisl KemOpo-oploBHka. Broaw passoma 3axarst
JHH30BHANBIE Teja CepneHTHHH3HPOBAHHLIX runepbasuToB, KOTOpble Ha
yyacTKe CpaBHHTEJbHO MOJOroro MmajeHus MOBEPXHOCTH CMECTHTEJs CayxarT
CTPYKTYPHO-AUTONOrHUECKHM 3KpanoM. OpyneHeHde JOKanuayercs Takke
H B TpELlHHAX ONepeHHs,, HO B MeHbllleM KosauuecTBe. Ha yuacrkax u3ruGoB
pasnoma BblfiBJ€Hbl TPH KPYMHBIX GOraThix pyAHbIX cToJ0a.

Ha AKTawcKoM MecTopoMKAEHHH IJaBHOH PYLOKOHTPOJRpYIOILeH
CTPYKTYPOH fBNAETCA WHPOTHBIE HANBHC, todoro (256—30°) mapatowmnin Ha
cegep. [lo Hemy MeramopduueckHe Mopojbl HHMKHEro KeMOpHS HAABHHYTLI
Ha H3BECTHSIKH H apKO30Bble MecYaHHKH KypaicKoi cBHTH KeMGpua. Pryr-
HOE OpPYZAEHEH!E JIOKANW3YeTCH B ONEpAIOLIMX TPELlNHax OTpPhiBa B M3BECT-
HAKAX W YacTHYHO B camom haasrre. OcobenHo HHTEHCHBHO MHHepaJH3oBa-
Hbl YYaCTKH H3rHGOB Haj(BHra, K KOTOPbIM IPHYPOUEHbl DYAHble CTOJDLL
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3. Pydnbie noaa u mecropodcdenus 8 Kpyronadaouux CKOA08bIX
paspeisroly Hapywenusx (copocax, esbpocax, cdsueax u 0p.), a Taxwice 8
2AABHBLX PABPLIBAX W ONEPAOWUX TPEeWUHAX, BOSHUKQIOWUX HA Y4ACIKax

UCKPUBACHUA PAZAOMOB

B kauecTtBe npuMepa GyjeT KpaTko onicano CaTOHCKOe MeCTOPOK-
peune. Oiuo 3adjeraer B Naje030HCKUX TFpaHUTAX B sApe AHTHKANHAJbHOA
ckaaaku. [To BoccTaHuIo Opy/lelHeHHe NMPOHHKAEeT B HHIXKIIOI 4acTb pa3pesa
JOPCKHX BYJAKAHOT€HHO-OCAJ0uHBIX NOpoA. PyjonocHbiii pasioM KpyTo na-
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Pue. 78. Paapes Yaran-Y3yHcroro pTYTHOro MecTOpoOXKieHus, Iop-
nuit Antaii (no A. A. OGoaenckomy, 1972 r.).

1 — 3enenokamenusle s3¢dy3usel, Tydu, caanus (Cmi): 2 — OKPEeMHEHHRIE
n3pecTuak® (Cmy)y 3 — cepnentunntm (Cmy); 4 — KONTAOMEP2THL W NECHANNKK
(Cmy—0,); & — napectiakn (Cmy—0,); 6 — nopupuTH,  Tydinl, anesponirs

(D2); 7 — raHHHCTBIE caasUbl U meprenn (Di); 8 — pa3phiBHble HapyLIeHHs,;
9 — pynHule Tena

ZaeT Ha joro-BocToK. Ha ero cesepHoM (manre BOCTOYHAS BeTBb Ha Bepx-
HHUX rOpH30HTax WMeeT oOpaTHOe TNaneHne Ha cepepo-zanazn. Orneavnuie
30HBI Pa3noMa BBINOJHEHBl TaHKAMH aabGuTO(HPOB H KBAPLEBBIX AIIOPHTO-
BbIX nopduputoB. LLTok 3THX nopoi Takke npuypouen K ominomy daanry
MeCTOPOKAEHHH, YTO CBHAETENbCTBYET O ApPeBHEeM (pPaHHEIOPCKOM) 3aJ0XKe-
HHII pyLOHOCHOro paapbiBa. B mocnesddysnsioe speMa BAOJbL HapylueHHS
BO3OOHOBH/INCL MEPEeMellienlia ¢ aMnAuTYLOH B AecATKn Mmetpop. B pesynn-
TaTe 3TOrO MEMKAY BEeTBAMH H COJMIKEHHbLIMH TEeKTOHHYECKHMH lIDaMmH
pasnaoMa BO3HUK/AHM oOmepsiollie KpyTonajalolliHe TpeliHHbl, BbINOJHEHbIe
pyiHoit MuHepaausaunueid. Takum o6pazoM, CaloHCKHH pPYLOHOCHbIH Pa3nom
HMeeT ANUTENbHYIO HCTOPHIO DA3BHTHS, a B Pe3yJbTaTe 3TOro H CJAOXKHOE
crpoenue. Mexay orpaHHuUMBAIOJIUMH TEKTOHHUYCCKUMEH IIBAMH BO3HHKAH
MHOrOYHCJAEHHbIE ONepPAIOUIHEe TPELHHBI,

PynonocHblii pasnoM Xopollo Beiaep:Kam Ha rayouny. Ko Bpemenn py-
A000pa3oBaHnsd OH OKa3ajcsg MHOTOKDAaTHO TEKTOHHYECKH NONHOBJIEHHBIM H
Ha 3HAYHTENbHBIX HHTepBaJax npHoTKpuiTHM (Hekpacos, 1966).

[Tpouece py,ﬂOOﬁpaSOBaHHﬁ Ha MeCTOPOX/eHuH Gbl1 MHOTOCTaAHITHBIM.
Panne# crasuei sBasercs KBapL-MHPUTOBasA. 3aTeM Cael0BaAH TPH NPOAYK-
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THBHBIE cTagud (KBapll-raJeHnT-casepuToBas, KBapu-KaJbIHT-IIHPHT-TIHP-
POTHHOBAsl C TAJEHMTOM H c(anepHToM, KajabUHT-raseddt-canepuroBas).
3aBepmipJcst THAPOTEPMAJbLHBIH Npollece KanbUUTOBOH craaued. PynHbe
JHAB NPHYPOYEHBl K WHTepBa/JaM 3amnajHoro LiBa, OPHEHTHPOBAHHLIM IO
asumyTy 34—41° n majaoWEM Ha I0ro-BOCTOK noa yraom ot 84 mo 90°
K narubam s3anamHoro mBa NpHypoOUYeHBl KpyTonanawuiue pyAaHbie CTOJOH.

4. Pyonbte noas u mecroporcderus, npuypoueHHsle K y1acTkam
flepecetenus paspoleHbIML HAPYUEAUSMU WA ONepAICUUMI UX TPeUUHAMU
‘ 20pUB0HTOB 0A020NPUATHBLY NOPOO

K sTomy TuIY OTHOCATCS HEKOTOpble NOJMMETaJIHYeCKHe MeCTopoXje-
uns 8 Pomonax (Boarapusi), cypbMsiHO-PTYTHbe MecTopoxKieHuss Cpeanei
Asun u np. B Pojnonax naunGosaee GoraThie MeCTOPOXKACHHS 00pa30Ba/IHCh

[V B b B0« [0 [®) 597 [v e [so)s

Puc. 79. Crtpykrypnas cxema Ilyuk-Kanckoro pynsoro paiiona, Cpennss
Asusi (no B. I1, denopuyky, 1964 r.).

| — cnannesble Toamu (Co—s); 2 — niaotHele xourjomepaTs (Cp—3); 3 — caoucThie H3BECT-

aakd (Cin): 4 — cnanipl {(Sg); § — nmonoca CcepnenTHHHTOB; 6 — WITOK CHEHHTO-IHOPBTOB;

7 — pa3phIBHLIe HapYIIEHUS DA3THUHBIX MOPIAKOB; 8 — kapGoHaTHEIE XHAB ¢ KHHOBapblo;
g 9 — nposipNeHHa NOJAHMETANIHYeCKOro OpyAeHeHHs

B y3Jax Ilepecedyennsi KPYNHHIMH paspLiBHBIMH HapyLICHHAMH TFOPU3OHTOR
KapOOHATHBIX MOPOJ, 3a/eralolHX CPe/H THeHCOB.

Ha puc. 79 npusegena crpykrypuas cxema Ulynx-Kauckoro pyauoro
pafiona (Cpenusisi Asusi). PTyTHOe Opy/AeHeHHe Ha ero NJollaaH NpHYypOUEHO
K y4acTKaM IepecedeHHsi rOPH30OHTOB KOHIJIOMEPATOB H TIeCYaHHKOB pas-
puiBaMy, onepsiionumu Cesepo-Karpancknit naisur.

5. Pyonvle noas u mecropoxoenusn ¢ Tpybo- u croab6oobpasnoi opuol
PYOHBLX Ter, NPUYPOUCHHBIX K Y3AAM NepeceqeHus u Conpamenusn
PABPOIBHOLE HAPYUIeHUL PASALHHO20 NOPAOKQ

K sToMy THIY OTHOCHTCS DS NOJHMETAJIMYECKHX PYIHLIX moJel H
mectopoxnenuit Cpexueit Asun u Bocrounoro 3abaiikanpd. OHO H3 HUX —
Kancafickoe pyaHoe rmoJe onucano Ha crp. 170.

6. Pydmbie noas u mMecTopoycienus 6 paspoleHbLY HAPYUWEHUAX,
OCAOHCHEHHOLX NonepedHsimi OOPYOHbIMU TEKTOHUYECKUMI TPeUujuram

Mectopoxkaenns storo Tuna omucanst E. M. Hekpacoswim (1967 r.).
K uum orrocutest Kakanyp-XaHHKOMCKOe NOJHMETANIHYECKOe Me-
cropoxaenne na Cesepaom Kapkase. Ilnoumazs ero cioxena 10pCKOH ClOK-
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HO CKJagyaToil Toaulell. Pynuble Tena BecbMa CJIOMKHOH B O6WeM KuJAbHOH
dopMBl, BHITSHYTH B CeBepo-3anajgnoM HanpasaeHHH. OuH OCJOXKHEHB MHO-
rOYHCACHHBIMH MOMEPeYHbIMH TPEUIHHAMH CeBEepO-BOCTOYHOTO MPOCTHPAHHS,
HMEIOT MHOTOUYHC/JIEHHbIE Da3/lyBhl, OTBETBJIEHHUS H H3MEHEHHs 3/eMeHTOB 3a-
JIeraHus.

JetansrHoe H3yueHne CTpyKTyphl storo Mecropoxaenus E. M. Hekpaco-
BHIM M0Ka3aJi0, uyTO HauGoJiee HHTEHCHBHO Pa3BHBAJdChL CHCTEMa TPeUiHH
ceBepo-3amafHoro npoctupanus. JlopyaHsle TpelmuHbl, OpHERTHPOBAHHbIE
B [IONEPeYHOM HANpaBJeHHH, CYIECTBeHHO BJHSJIH HA pa3MellleHHe OpyZe-
Henusi. B Impolecce MuHepaJ/usaliiy nonepevdHnle TPEILHHLI OKas3a/HuCb CO-
NPHXKEHHBIMH C PYAOBMENLAIOUHMH TpelliHaMy CeBepo-3anafHoro MnpocTu-
paHus M MO3TOMY OrPaHMUYHBAIOT pa3BHTHE XKHIbHBIX Tes. [To cucreMe mnome-
PEUHLIX TPEUIHH NPOUCXOAHJH HHTEeHCHBHbIE TEKTOHHYECKHE NBHIKEHHA, O YeM
CBHJETENLCTBYET 3HAYMTENbHAs MOIIHOCTb TEKTOHHUECKOH rauuHKH. Taxum
o6pasom, Kakanyp-XauukoMckoe MeCTOpOMK/eHHE MPUHALICKHUT K THILY Tpe-
UHHHbIX, CBA3aHHBIX He MeHee YeM C JBYMf CHCTEMaMH CONpPSXKEeHHBIX CKO-
JIOB, HO OCHOBHble PYJHBIE Tesia NPHYPOUEHBI K OJHOH N3 HHX.

7. Pyoduvie noas u mecroposcdenus, npuypoqerHsvie K MUHEPAAUSOBAHHbIM
FOHAM CAONHO20 CTPOCHUA U BOHAM CKANOIBAHUA

K stoMy THmy OTHOCATCS OJIOBOPYAHEIE MecTopoxieHns Komcomounb-
cKOro pyznHoro paiiona B XaGaposckom kpae, B [Ipumopbe u np. Mecropox-
nenus KomMcoMoabcKoro pailoHa pacnonaraioTcs cpelu ByJKaHOTEHHO-
0caflouHbIX NMOPOJ, Me3030icKoro Bospacra. Haunbonee mupoko B paione pac-
npocTpanedsl QIHIIOHIHEIE 06pa30BaAHUSA I0PBl MOLMIHOCTLIO OKoJlo 7 KM, Ha
HHX MECTaMi C Pe3KHM YIJIOBBIM HECOTJIaCHeM 3aJIeraloT BYJ/IKaHOTeHHbIE I110-
polBl HHXKHEro Mesaa MouiHocThio no 700 M. BynkaHorenHo-ocanouHble oGpa-
30BaHHs BepXHEMeJIOBOro BO3pacra HMelT Moulnoctb He Menee 800 m. Ha
pa3MbITOH NOBEPXHOCTH IOPCKHX M MeJIOBBLIX IOPOJA MeCTaMU 3aJeraioT AoJe-
puThl, GasaabThl H HX Tydbsl HeoreHa MOIWIHOCTbIO 250 M. MHTpy3uBHble H
JaiikoBble 0Gpa30BaHus MeJIOBOTO BO3pacTa, MpejcTaB/eHHble PasHuYHBIMH
MO0 COCTaBY NOPoJaMu OT raG6po 1o JeHKOKPAaTOBLIX TIPaHHTOB, He HMeEIOT
HIHPOKOro PacrnpocTpaHeHHs,

OunoBopyaHble MECTOPOXKIAEHHST [IPHYPOUYEHBI K OTAENbHLIM HHTEpBasiaM
30H IpoOJieHHs TpPeHMYILeCTBEHHO CyOMEepHAHOHAJBLHOIO MpOCTHPAHHS,
HMeWHX nporsKenue a0 20 kM, DTu 30HBI llepeceKaroT IOpCKHe TeppHreH-
Hble ofpasoBaHus, MejoBble 3¢dy3uBHO-OCAZ0YHbIE IOPOJABI H MecTaMH
rpanuTonAbl. B TO Xe BpeMsi onu nepeKpbiBalOTCS HEOreHOBLIMH GasaJib-
TaMH.

I C. Tonoskos (1967) Bce MecTOpOMKIEHHs paiioHa N0 IOJOMKEHHIO
B paspese MOApAa3[enu] Ha TPH TPynmbl: 1) LeAWKOM 3ajeraiollue B 10p-
CKHX OCaJOYHHIX Doponax; 2) JoxaJau3ylollHecs HHMXHHMHM  YacTSIMH
B IOPCKHX TEpPPHUTreHHbIX 00pa30BaHHAX, 3 BEPXHHMH — B HHKHEMEJOBbIX
Tythax u TytOKoHrnOMepaTax; 3) MecTOPOXKAeHHs, BepXHHe YacTH KOTOPHIX
pacnoJiaralotcsl B BepXHeMeJOBLIX nophupHTax U Ty(ax nophuputos (HHXK-
HHe sipychl He H3ydenbl) (puc. 80). MouwlHocTs MuHEpaIH30BAHHLIX 30H H3-
MepsieTcss HecKoJbKHMH JlecaTkaMH MeTpoB. BHyTpu 30H oGpasoBannch
MHJABL H 30HBl ¢ NPONKHIKOBO-BKpPAMJIeHHON MHHepaJdn3auunel, BOZHHKIIEH B
YeThlpe CTalHH MHHepaJH3alluH: KBapL-TYPMaJHHOBYIO, KBApIl-KaCCHTEDH-
TOBYIO, KBApPU-Cy/Ib(HAHYIO H KBapl-kapOoHaT-cyAb(uiny0o. Broib 30u Ha-
6/I0AI0TCH NMONOCHl KBAPL-TYPMAaJHHOBHX METACOMAaTHTOB, KOTOpLiE MecTa-
MH CONpPOBOXKAAIOTCA 30HAMM CEPUUMTH3HPOBAHHBEIX M INPONHINTH3UPOBAH-
HEIX MOPOJI. :
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B cTpoennn MuHepanu30BaHHBIX 30H M Pa3MELLEHHH OpPYLEHEeHHst B Bep-
THKaJbHOM paspe3e IMpOsBH/IACh, 30HAJLHOCTb, ONpejensieMas COCTABOM H
Gu3nKo-MexaHHueCKHMH CBOHCTBAMEH BMeWAwmux nopof. [IpoMbimnenuse
PYAHbIE Tesla HEe HMEIOT YETKHX IeosIOrHYeCKHX rPaHHI] # KOHTYPbl MX OIpe-
neaaoTea nyTem onpoboBanis.

Crpoenue oHOl M3 MHHepasH30BaHHBIX 300 OKTAGpbCcKOro oJ0-
BOPYAHOTO MecTOpoxKieHns B Ilpamopre mokasano ma puc. 81. 3xech cpenn
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Pue. 80, Cxemanmecxne_ paspe3sl gepe3 CJOBOPYAHBIE 30HEL KomcoMo.bexoro
paiiona (no T. C. Tonoexosy, 1967):

d — OeAHKOM 3aJjeraloliide B [OPCKHX TepPHreHHBX mnoponax; 6O — nepecexalollHe [OPCKHE
Teppurennbie NOpPodW ¥ uHKueMmenosbie 3hdysusHo-ocanouhbie o6pazopanus; 6 — 3aneraio-
) liHe B BepxHeMenoBbiX 3(dy3nsax.
1 — 1opCKHe mNecYanwkH W aneBpoiHThl: 2 — HHXKHeMesoBble TyhH H TY(DOKOHTJOMEpPATH;
J — pepxuemenopsie nophUpHTH; 4 — BEpXHEMENOBbIE KBApUeBbie nopdHpn; 5 — KBapu-TYp-
ManHHOBLE  METACOMaTHTBI; 6 — MPONHAHMTEI;, 7 — KBapU-CePHUHTOBbLIE MEeTacoMaTHTLI;
8 — BkpanneHHas H MEJKONPOXKHAKOBAN KAacCHMTEPHTOBAs MHHEpPaam3lauus; 9 — KBapil-KacCH-
TEPHTOBLIE MHABI 10 — KBapu-cynbQHIHBIE H KBapi-KapGoHAT-CYAb(HAHbIE KHAb; /] — KOH-
TYp pacnpocTpaHends ONOBAHHOH MuUHepanudauhu; /2 — ycnopible FpaHulbl 30H MHHEpPaJH-
3alHH H HX raapHblfi pYAHBIA KOMIOOHEHT

OCaOYHBIX TIOPOJ BHYTPH PYJIHON 30HBI THAPOTEPMAaJibHasi MHUHEPaIH3aLHs
npuypouena K TEKTOHHYECKHM TpeUlHHAM ABYX Hampas/aeHHi, Pyauble rena
UMeloT GOpMY CTOJMOO0B, JHH3 H JKUJIbHHIX 30H.

8. LlTtoxseproavie mecTopoxcOerus, céasarrbie ¢ 00HOU cucTemol
cOAUJICEHHDLY PABPOLBHLIY HApPYerill, conpososcoaembly CUCTeMAMU
MEAKUX onepalowjux Tpeujun

K stomy THOY OTHOCATCS OYeHp KpYNHBIE MeIHLIe MeCTOPOXKIEHHs, Ta-
kne, KaKk Yyknkamara B Uuan u ap. Ja1uHa pyAOHOCHBIX IITOKBEPKOB H3Me-
pAeTcs HeCKONLKHMH KHJIOMETpaMu npH MouHocTd 10 600—800 m. Mexny
CcONMMKEHHBIMH PA3PBIBHLIME  HapylleHHaMH, 00LIYHO NPUYPOUCHHLIMH K 30-
HaM APERHUX Pa3/OMOB ¥ K AaHKOOOpasHLiM HHTPY34BHBIM Tenam, obpaso-
BAJIHCb CHCTEMbI ME@JKHX ONepsiiomux Tpeunind. Bmelaoune noposibl B npe-
nenax Takux 30H TOABEPTJINCH HHTEHCHBHOMY THIPOTEPMAJbHOMY H3MeHe-

. HHIO: OKBAPLEBaHHIO, CEPUUHTH3AUMHE H NHPHTH3ALMH. |'1yOHHA pacnpocTpa-

HeHHs OpYAeHEeHHS B ONUCHIBAGMbIX LITOKBEPKOBbLIX MCCTOPOMKACHUAX 3HAUH-
TeabHas — po 600—700 m u Goaee.
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9. llltoxeeprossie mecTopoxcdenus, npuyporeHnsle K Y3ram
nepecewenun u conpsnenus dsyx u 6oaee cucrem cOAUNCCHHLLX
PA3PLLBHLIX HAPYUIeHUL, CONPOBONIAEMbLX CUCTEMAMU MEAKUX ONepsloujux
TPeujuH

Criicok MecTOpOKIEHHH 3TOrO0 THMAa  BecbMa  3HAYHTEJbHBIH (CM.
Ta6a. 5). leosnornyeckoe cTpoeHuHe U CTPYKTYpPa HX H3yueHbl JOCTATOUHO Je-
Taabho. HanGosee uacto oM pa3Meliaiorcs cpein HHTPY3HBHBIX NOPOA, Npo-
PBAHHBIX MHOTIOYHCJIEHHLIMH H Pa3HOBO3PACTHLIMH LITOKAMH H ﬂ,af{KaMH
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Puc. 81. Yactb reoforHyecKoro miaawa ropuzonta mTodbhu 3 OkTaGphCKoro 0J0BOPYAHOTO
mectopoxnenns, [Tpumopbe (no A. A. Toaoky, 1964 r.).

J/ — necyaHpKky; 2 — aneBPOJHTOBBIE NECYBHHKH, 3 — aJeBpOAHTH; 4 — FIHHHCTHIE CJaHlUW; 5 — MmeTa-
COMATHYECKHE XJIODHTOBBIE 30HBI; 6 — MHHEpPaNH3OBAHHBLIE 30HBI TPEULHHOBATOCTH; 7 — TPellHHHl ¢
FIHHKOH TpeHHA

pasnuunoro cocrasa. Kpynuble nopyiHble paspeiBHBIE HAPYIIEHUST HECKOJb-
KHX CHCTEM B OCHOBHOM coBmnagalor ¢ Gojlee paHHumu fafikamu. Memxny
STHMH Pa3pbIBHLIMH HAPYMIEHHSMH BO3HHKJIH CHCTEMBI ONEpsiOWHX TpPEUHH,
K KOTOPLIM NPHYpOueHa MHHEpa/H3alus.

BMelaiouine mopoabl Ha 3HAUNTENbHON IJIOLWIAAW NOABEPriHChH THIPO-
TepMa/JbHOMY H3MeHeHHI0. [WIy6HHA pacmpocTpaHeHHs OpPYyLEHEHHS MecTo-
poxkaennit omuceiBaemoro tuna go 600—700 m. Ha HeKOTOPHIX MecTopoxae-
HUAX BbISIBIEHA BepTHKa/bHas CTPYKTYPHAsI 30HAJbHOCTb, KOTOpaa Bbipa-
#aeTcsl B TOM, YTO KOJHYECTBO PYAHBLIX NMPOMKHIKOB, T. €. TPELIUH, NPHXOML-
wuxes Ha 1 M, ¢ ray6uHoil yMedsmaercsa. B Kauectse mpumepa Ha puc. 82
npuBejlena reoJorinueckas cxema Kajzkapanckoro pyJaHoro moJis.

10. lllToksepKosbie MeCTOPONOeHUN, NPUYPOUEHHbIE K KAUHOBUOHBLM
TEKTOHUYCCKUM OAOKAM 8 Y3AaX CONPANEHUSR U PA3BETEAEHUS PA3A0MO8

MecTopoK/leHHsT 9TOTO THIA BCTPEYAIOTCH peXKe, 4eM  IpeIblaylIero.
K HEM oTHOCHTCST MecTopoxaenne Mypyrray. Kpome Toro, nogoGuble MmTOK-
BEPKH PA3BHUTH HA HEKOTOPHX peJKOMEeTAJbHBIX MeCTOPOK/EHUsIX.
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Pac. 82. Teonoruueckas cxema Kamkapanckoro wMeznno-
moaubnenosoro mectopoxaenus (mo C. C. Mkprusny,
K. A. Kapamany, T. A, Asepwarauny, 1969 r.).
| — annwBHANbHO-AEJIOBHANbLHbIE  OTAOMKEHWA; 2 — rpanodHOpHT-
nopupbl nozaneil dasel; 3 — rpaHoaHopHT-NOPGHPL panHell da3el;
4 — munerTtsl  amguGonoBLIe; § — COECCApPTHTH, 6 — annuTel; 7 —
nopHpoBHAHEE  TPaHWUTBl H  PAaHOAHOPHTH; 8 — MOHLOHHTLI;
9 — nuopuThl; [0 — aHie3nToBble (OPHHPHTEL W HX Tydu (Pg);
11 — MOHUOHHTB CPEAHEeH3MeHeHHble; [2 — MOHUOHHTH CHJIbHOH3-
MeHeHHble; /3 — pasphLiBHbIe Hapywerus; [4 — rpaHuubl  pyAHo#
MHHEPaAH3aUHH

111. PYAHBIE MOJIS U MECTOPOXXJAEHUSA, MPUYPOYEHHBIE
K 30HAM KOHTAKTOB MHTPY3UBHbLIX MACCHBOB, OCJI0)KHEHHBIX
PA3PBIBHBIMH HAPYWEHHAMH

A. HakjoHHble W KpyTonajawiiie KOHTAKTbI HHTPY3HBHBIX MAaccCHBOB
CHOKHOH (OpMBbI, OCNOKHEHHbIE Pa3pbIBHbBIMU HAPYILIEHHSIMH

K stomy THMy OTHOCHTCS psJ CKapHOBBIX MECTOPOXK/EHHH »XeJesa,
BoJIb()paMa M MoJHOJeHa, HEKOTOpble CBHHLOBO-IHHKOBbiE MECTOPOXKAEHHS
H ID.

CapbGafickoe MeCTOpPOXKIeHHE MPHYPOUEHO K MepHAHOHATLHOMY
KOHTAKTy JMOPHTOB H BYJKaHOI€HHO-0CAaJOUHON TOJILLH, OC/I0KHEHHOMY npo-
LOJIbHBIMH M MONEpeyHbiMU paspblBHBIMH HapylleHHsiMH. B 30He KoHTakTa
MOPO/bl HHTEHCHBHO CKapHHPOBaHb. PyAHble Tesla HMEIOT MIacTooGpasHylo
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dopmy, BerTAHYTH Ha 1,5—2 KM, MommuocTh uX A0 150—200 M, BCKDPHITH
Ha ray6uny Goaee 1 kM. Ouu o6pasoBajuch raBHBIM 06pa3oMm B pesyJibTa-
Teé 3aMelllenus KapOoHaTHLIX mopod. PopMupoBaHHe PYAHBIX TeJ IIPOHCXOIH-
JIO B TeueHHe HeCKOJbKHX cTaiuil Muuepanusauni. CHauana o6pa3oBajinch
CKapHbl, 3aTeM (HOPMHPOBANOCH MArHETHTOBOE OpYJIEHEHHE, Mocje KOTOPOro
BO3HHKJH 30HBI Cy/ab(HAHON MHHepaJau3allud, a 3aTem Oe3py/iHble KBapll-
KapGoHaTHbIE JKUJbLl U MPOXKHJIKH.

T B Fals L ol 5 TR o
» e s Ry (0 e EERs e [ [Ts

Puc. 83. Teosornueckas cxema Puc. 84, Mopdonorus ckaprosux 3anexedn Jlawrap-
J]HHI"BDCKOI'O MECTOpPOXKIEHHA CKOro MecTOpPCHAEHHS H CBA3b HX CO CTPYKTYPHLI-

(no X. M. A6nynnaepy, 1947 r.). MM 3nemeHTamu (no JgaHubim pyanuxa, 19438 r.).

I — cnanen; 2 — u3BecTHAK; 3 — ajla- I — cnaHibl; 2 — MpaMOpPH3OBAHHLIE H3BECTHAKH; J —aza-

MENJNHT; 4 -— TOHAJNHT; § — rpauur- MeJNAHTEl; 4 — TOHaAWThl; & — H3BECTKOBO-CH/IHKATHBLIE pO-

ANJHT; 6 — pOTOBHKH; 7 — CKapHHI TFOBHKH; 6 — CKapubl; 7 — KBapueBsle KHJL; § — pa3phiBHbIe
HapylueHHS

JIsHrapckoe CKapHOBOe MECTOPOMXKJEHHe NPHYPOUEHO K CIOKHOMY
KOHTaKTY rpaHuTOHJ0B C H3BeCTHAKaMH (puc. 83). Mopdoaorus cKkapHoBbIX
sajiexkell pa3HooOpa3Ha U ONpejeJsieTcs 3JeMeHTAMH 3aJleraHHs KOHTAaKTa
HHTPY3HBHOrO MAacCHBA C H3BECTHAKAMH H OPHEHTHDOBKOH TEKTOHHYECKHX
TpelluH (puc. 84).

B. MecTopoxaeHnsi, CBA3aHHBIE C 30HAMHM KCEHOJHTOB M OCTAHUAMH
H3BECTHAKOB HJM JAPYrUX NOPOJ KPOBJH, OCIOXKHEHHBIX Pa3pblBHLIMU
HapyUuIeHHSIMH, B HHTPY3HBHbLIX NMOpPOAAxX

K sToMy THMy OTHOCSITCS HEKOTOpble CKapHOBO-KeJe30pylHble MecTo
poxaenus Ypana, onucaunble §l. Il. baknaesum (1973 r.). Crpoenne Mme-
CTOPOK/IeHHH H MOpP(}OJIOrus py/JHbIX 3a/exKell 4acTo ONpeAe/IsioTes NpHypo-
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YEeHHOCTBIO OCTAHIIOB H KCEHOJIHTOB K ONpele/eHHBIM CTPYKTYPHLIM Hampas-
JEHUAM ¢ COOTBETCTBYIOUIEH HMX OPHEHTHPOBKOA #  KoHdurypauuel
nosepxHocTH. IIpuMepsl TaKHX MeCTOPOKIEHHA H3BeCTHH B BhicokoropckoM
pyanoMm noJe: Beliickoe, Anapeesckoe, Ennsaposckoe, [ope/nioBckoe u 1p.

B. Pynnbie mons M MECTOPOXKIEHHsl, NMPHYPOUEHHbIE K WHTPY3HBHBLIM
MTOKaM M KyNOJOBHAHbIM BBHICTYNAM TPAHHTHBIX MACCHBOB,
OCIOMHEHHBIX PA3PLIBHLIMU HAPYIEHUAMU

B 3Ty moArpynmy BXOAAT MHOTOYHC/JEHHBIe Tpeifi3eHOBble MeCTOPOMKIe-
HHS pas/inuHbX paiionoB Mupa. Cpein HUX eCTb JKH/bHbIE, IITOKBEPKOBLIE H
KoMOHHIpoBantbie (JKHALHO-IITOKBEPKOBLIE), pacnodaramuiiecsd B NOPoOAax
KpPOBJIH HIH B FPaHHTE, a TAKXKe B rPAHMTAX U IOPOJAX KpOBJH (KOMOGHHHPO-
Banuplie). CBOAKY MaTepHa/oB 10 pacCMaTPHBAEMBIM MECTOPOMKIEHHSAM BhI-
noauuau . B. Pynaksucrt, B. K. Ileuucenko u W. T. I1asaoBa (1971). Bos-
MOMHBI® CTPYKTYPHBIE THIILI MECTOPOXKACHHI MO AAHHBIM HA3BAHHBIX HCCJEe-
noparesel npeacrasaeHsl Ha puc. 85. [TpuMepsl ¥ HIbHO-IITOKBEPKOBBIX Me-
CTOPOXKJeHHH MmoKazaHbl Ha pHc. 86 u 87.

IV. PYIHBIE NOJII U MECTOPO)KIZLEHHS, NPUYPOUYEHHDBIE
K PACCJIOEHHbIM HWHTPY3HBHBIM MACCHBAM

A. OcHOBHbIE U YIBTPAOCHOBHBIE UHTPY3UBHLIE MACCHBLL

C uHTpY3HBaMH 3TOrO THIA CBA3aHbl KPyINHEHLIHe MECTOPOKIEHHsl XPO-
MHTOB M IJaTHHOHLOB DBymBeabiackoro Jomnoauta s MOAP, a rakike pan
CYAbPUANBIX MEAHO-HUKENEBHIX MeCTOPOXNKACHNUH, NPeACTARICHHBIX AOHHLIMY
sanexamu B Monueropckom, Hopuabckom u apyrux paiionax CCCP. Ha
puc. 88 npexncraBiieHa reoJorHyeckasi cXeMa BOCTOYHOH uacTH Byuipenpn-
CKOr0 KOMIIJIEKCa, 3a/lerajollero cpean apXxelckux MeraMopduyeckux nopou.
[Tosnoca pacenoeHtbiX OCHOBHBIX M YJbTPAOCHOBHBIX MarmMaTHUeCKHX MOPOX
uMeeT WHPUHY 0KoJ0 30 KM u BhiTsaruBaercs: Gosee yem Ha 200 kM. B ocuo-
BaHHH KOMIJIEKCa pacnoJaraloTcs rnepexoiHasi H HHXKHSS 30HBI, CJAOKEHHbIe
LYHHTaMH, NepHAOTHTAMH, NMHPOKCeHHTaMH. Bpillle HaXoauTcs PyLOHOCHAS
KPHTHYECKas 30Ha, a elle Bbillle IJaBHas HOPHTOBas 3oHa. Kpurhueckas
30HA COCTOWT M3 YacTO MEpPeMexalolUHXCH MHPOKCEHHTOB, HOPHTOB, AHOP-
To3uTOB. HukHsg yacTh 3TOH 30HBE NPEeHMYUIECTBEHHO MHPOKCEHHTOBAS, 4
BepXHssS — aHopro3uToBas. MHorouucjeHHble XPOMHUTOBbIE CI0H TArOTEOT
rjaBHbM 00pasoM K NHPOKCEHHTOBOH yacTH. B aHOpPTO3HTOBOH 4acTu pas-
pesa KPUTUUECKOM 30HLI XPOMHTOB 3HauuTebHo Mefblle. OfHako BBEPXY
3TOf 30HBI pacnoJaratoTcsl BblAepKaHHble TIOPH30HTHI CYJAb(HAHBIX DPYX
(pupur Mepenckoro). MoLiHoOCTh XpOMHTOBLIX c/loeB HeGoabas (1—1,5 m),
a 10 NMPOCTHPAHHIO OHH TNMpPOCHEKEeHbl Ha AeCATKH KuaoMerpoB. Pyaer mac-
CHBHBIC, Ha KOHTAKTaX XPOMHTOBLIX CJ0eB — pKpanjenusie. [lerasbroe
H3yueHHe XPOMUTOBBIX MECTODOXKAeHHH 110Ka3aJ/10, 4TO OHH SIBJSIOTCS paHHe-
MarMaTHueCKHMH.

b. Ulenounble HHTPY3HBHBIE MACCHBBI

K atoMy THROY OTHOCATCH pelKoMeTaJibHble MECTOPOKIAEHHS JIOBOSEP-
ckoro mMaccuea Ha KoJsbcKoM noayoctpoBe. B niiane maccHB nMeeT moJKOBO-
o6pasuyio GopMy U C/I0XKeH pasHooGpasHbIMH HedeqHHOBLIMM CHEHHTAMH H
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Puc. 87. I'eoncraueckmit paspea IlOro-

| — OpOroBHKOBaHHble
2 — rpefiseHu3HPOBAHHLI rpaHuT-TIOPhHp, 3 —
KBapueBble KHIL; 4— DYAHBIE 3aJ€KH
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Puc. 85. Cxema pasmeilenus Ipefi3eHOBLIX MECTOPOKIEHHH PasiHuHBIX CTPYKTYp-
EO-MGPQJOJJOI‘IM&CKHX THIIOB H HX B3aHMOCBR3b B HAEANH3HPOBAHUOM paspese (o
O. B. Pynaksucty, B, K. Heuuncerxo, H. T. [avgosoii, 1971):

@ — XMHABHBIL W KYNnoabuslil; 6 — WTOKBEPKOBLII M KYNOAbHLIA, 8 — MHUALILI; 2 — WHABHO-
WTOKBEPKOBLIH, O — KynoabHLifl; € — MHHEpanH30BaHHbIE 301l B 3IK3OKOHTAaKTe.

I — necuanuku; £ — claHubl ¢ NPOCAOAMH  H3IBECTNAKOB: 3 — ahhy3nsbl; 4 — rpaguTLi;
§ — nalikiH  KHCABIX (OPOL; 6 — pYHZONOCHLIE  METaCUMaTHUECKH HIMEHEHHBIE [OpoAK;
7 — WTOKBEPKH; § — KBAPUEBO-PYAHLIE KHAbLI C OKONOMH/blIbIMH 30HAMH Ipef3enoB; 9 — Tek-
TOHHYECKHE 30Hbl CMATHR
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86. Cxemaruveckuit paspes mecropoxnaenna Llunoseyw (mo

Fl. Slueuxa, M. I[ltemnpoky, 1964 r.).
I — rpanuT-nopdHpsl; 2 — WTOK rpavHuT-noppupos; § — rpeiisedsl ¢ NOBLIIEHHbIM
coAepkanueM oaoBa; 4 — cnaGo opyienenwil rpeiised; 5§ — on0BOHOCHKI rpeilsew;
fi — KBapueBble KHAb

Puc.

I3LIPCKOT0  BOJb(paM-MoJan01eHoBOT0
mectopoxkaenna, MHP (no B. T. Ilo-
kanosy, 1972).

CnaHnubl naneo3o0d;




6JH3KHMH K HHM IOPOJAMH, BHe/peHHe KOTOPBIX IIPOHCXOIHJIO HE MeHee 4eM
B mectb a3 (M. B. byccen, A. C. Caxapos, 1967 r.): 1) nedennsonsie
CHEeHHT-NOP(HPLI, pOMOEH-OPQHpPLI, 0BONAO(HPHl; 2) NOHKHJIHTOBHIE M IIOP-
¢upoBHAHbBIE He(ENTHHOBbIE CHEHHTHI; 3) JYABPHTH — «(DOHAHTHI» — YPTHTH
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Puc. 88. CxeMa reoJiOrHYeCKCTO CTDOEHHSI BOCTOYHOM Hac-
™ Bywsensackoro komngekca, I0AP (no 10. H. Kamepo-
ny v Ik, A. Idec6opo, 1973 r.).

1 — metaMopdhuueckHe nopoAbnl ¢ynpamenrta; 2— nepexoAnad H
HWAKNAA 30ubl {OPOH3IWTHTHI, FapubyprWTel, AYWWTH, AWOPTO3UTO-
Bbleé HOPHTBI, HOPHTBHI); 3 — KpHTHUeckad 3oHa (raGGpo, HOPHTDHI, AY-
AHTHl, @HOPTO3HTLI, MHPOKCeHHTH H Ap.): 4 — raasHad HOPHTOBAA
30Ha (HOPHTLI, AHOPTO3NTHI); & — HepaculeHeHHble mOpOAL; 6 —
cyandiiiiible MELHO-HHKeNessie DyAsl pudor Mepenckoro, 7 — Xpo-
MHTOBbI€ NAacThl 3ananHoro cekTopa: & — XpOMHTOBBIE NJaacThl B
aHopTo3HTOBOH cepuH; 9 — CTHANOOPTCKHA  XPOMHTOBHII  nmaacT
(uenTpanbHulfl cekTop); [0 — rnaBnas XpOMHTOBas cyO3ona (loxK-
Hblfi ceKkTop); I/ — rpaHuThl W CBfi3aHHble ¢ HHMH nopoakl; /2 — pas-
PhiBHble HapylueHHSA

COBMECTHO C MOBHTAMH, HHOJMTAMH M MaJHHbHTAMH; 4) 3BIHAJHTOBbIE
AYABPHUTHI, (GOHSAHTHI, IOBHTHI H IP.; 5) MypMaHHTOBLIE NOP(HPOBH/IHLIE JYSB-
puTbl; 6) naiKu LIEJOUHBIX JaMIpo@HPOBLIX NOPOA. XapaKTepHOI 0CO6eHHO-
cTbio JIOBO3epCKOro MacCHBA SIBJSETCS €ro HHTEHCHBHAsE PaCC/IOEHHOCTD.
Opynenenue CBA3aHO ¢ NOPONAMM TPeTbell HHTPY3UBHOH (Pa3ni Maccupa.
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V. PYOHBIE MOJIA U MECTOPO)XIEHHS, NPHYPOYEHHBIE
K MHOTO®A3HbIM WHTPY3HUBHBIM MACCHBAM KOJIBILLEBOIO CTPOEHHSA
(LLEHTPAJIBHOT'O THIA)

A. lonykoabuepsie xua000pa3Hbie HedennH-anaTHTOBbIE TeJa,
npuypo4YeHHble K KOHNYECKHM paspbiBaM B IIEJAOYHBIX MacCHBax

AnaTutoBble MeCTOPOXKJAEHHA XMOHHCKONO MACCHBA, HMEIOLLETO MOAKO-
BooGpasuyio Gopmy, cBsdanbl ¢ HeeJHHOBBIMH CHEHHTAMH M HHOJNUT-YPTH-
taMi, @OpMHPOBAHHE MACCHBA IPOHCXOJHJ/IO B HECKOMbKO (a3. AnaTHTOBLIE
pyAbl 0OLIYHO COBMECTHO ¢ MeJ-
KO3ePHHCTHIMH MHOJIHTAMH JOKa-
JH3YIOTCS B MAaCCHBHBIX YPTHTAX,
pa3Meriaschk B HX BHCAUEM OOKY
HJIH LLeHTPaabHOMH qaCTH
(puc. 89). ®opma anaTHTOBBIX
3a/exen Kua000pasHas Kounue-
CKas, ¢ NepephiBAMH M NEpexKH-
maMy. C BbIMONAXKHBAHHEM MOLI-
HOCTh 3aJsexel YBEeIHYHBAETCH.
Ha onucbiBaeMBIX MeCTOpOXKJe-
HHAX JLOCTATOYHO IIHPOKO Pa3BH-
THl JOPYAHBIE pa3pLIBHBIE HAPY-
UIEHHS, KAK COBNAAAIOUlHE C ana-
THTOBBIMH TeJaMH, TaK H Iole-
peuHble M0 OTHOUIEHHIO K HHUM.
®. M. Onoxun Beiiensier B Xu-
GMHCKOM MacCHBe TaKKe H pa-
JHAaJIbHEIE pa3pBBHEIE Hapylle-
HHUSA.

0
‘ 3 B
Bb. KapGoHaTHTOBbIE pyJHbIE T
TeNa B KOJbLEBbIX, KOHHYECKUX o
M paiHanbHBIX Pa3PhIBHBIX ufy L

HapyWEeHHAX YJAbTPAOCHOBHBIX
EJOYHBIX KOMMJEKCOB

K stomy Tunmy ornocsres Y[ X bE=Te[ouls{ste=r 718

KapOOHATHTOBLIE ~ MECTOPOXKAE-  py. 89 Cxema reolorHIecKoro CTPOEHHN W0~
HHs, (OpPMHpOBaHHE KOTOPBIX  jur-ypTuTOBO# AyrH XHOHACKOro Maccusa (a)
IIPOHCXOJHJIO B IYOHHHEIX yeno-  (mo H. A. Ennceesy n xp., 1937 1) m paspesm
BHSIX H HEe CONPOBONK/ANOCH BYJI- no mecropoxjenunam Kysabnop (6) n FOxenop (8)

- ] — ueTBepTHUHBIE OTAOMKeuusd; 2 — XHOHHHTH; 3 — JOB-
KaHHYECKOH OeATeNbHOCTBI0 — YOPPHTHI; 4 — TpaxXuToHIAHBE HAOAHTH; § — MAcCHBHHIE

KOBIIOPCKOG Ha KOJ!I::CKOM ﬂOJ]y- YPTHTBI; 6 — DHCYODPPHTH; 7 — alaTHTOBLIE PpyAbl; § —
4 Pa3pLIBEBLIC HApYIUEHHS.
OCTpOBe (pHC. 90,(2) u Anpué B Mecropomaenus: 1 — Kysasnop; 2~ IOxcnop

Msenun (puc. 90, 6).

B. WitokBepkn B aNHKaJAbHOM YaCTH WITOKOOGPA3HBIX MHTPY3UBHBIX
MAaCCMBOB, CONPOBOMKAAEMBIX PAJHAJBHBIME AaiiKaMH

K 3TOoMy THIY OTHOCHTCSI KpymHefilllee B MuDe MOJHGZEHOBOE MeCTo-

poxpaenune Knafimake. CxemaTHuecKHe IJIaH M paspes ero npuBeeHH Ha
puc. 175,
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I'. 3oHbI pepkoMeTaNbHbIX rpeid3eHOB H adbOUTHTOB, NPHYPOUEHHBIE
K Pa3spblBHbIM HAPDYWEHUSAM, B KOAbUEBLIX U KOHMUECKMX MacCUBaX
TPAHHTOHJ0B C YYACTHEM LIEJOYHBIX FPAHHTOB

MecropoxKlenns 3Toro THna H3BecTHHl Ha muaato Jlxkoc B Hurepuu, B
entpansnom Kasaxcrane n Bo MHOTMX JPYTHX paiionax.

T =le Py s A BT N7 (=6

Puc. 90. CxeMbl CTPOeHHS MAacCHBOB YJbTPAOCHOBHHBIX IMIENOYHBLIX TNOPOA B
KapOOHATHTOB.

a — maccus Koenop (mo JI. C. Bopoauny. 1966 r., A, A. Kyxapenko, lO. JI. KanycT-
ny, 1965 r.); 6 — maccun Anwné (na> X. Exkkepmany. 1950 r.).
1 — apxeiickue rpanuTo-ruefichl W Kphuctananuyeckue caanunl; 2 — QenuTH3HPOBANNBIE MO~
poabl; 38— nuPOKCeuHTh; 4 — ONAMBHUUTH 5§ — TYPLAUTH: 6 — HOAHTH, 7 — MarHeTHT-
thopcTepuTOBbLie NUPOAK!; § — KapGoHATHTHI

VI. PYAHBIE NMNOJIS H MECTOPO)XIEHUS, MPUYPOUYEHHBIE
K BYJIKAHHYECKHM COOPY)XEHHAM

C nnomaznsMu pacnpocTpaneHusi BYJAKAaHOTEHHbIX (OopMalHii CBS3aHH
MHOroulcaeHble MECTOPOXK/ACHHS LBETHLIX, PeaKHX 1 GJaropoAHBIX MeTas-
JIOB, @ TaKXe ypaua, »Ke/jesa M APYrHX NoJe3HbiX HcKomaembix. Muorne n3
MECTOPOXKAENIHI ABAAIOTCA KPYNHBLIMH H YHHKaAbHLIMH. CTPYKTYpHble THITHI
ONNCbIBAEMBIX DYAHBIX NOJEH B MECTOPOXRIAEHNH GTPEABNRIOTCH NpeKie BCe-
ro reoJIorHYeCKUM THIIOM H CTPOEHHEM BYJKAHHYeCKHX COOPYIKEHIH, K KOTO-
pbiM onu mpuypouenbl. Cpein 3Tux coopyxennfi namn Owin Bbilesienb
ByJKanHyecKHe KynoJia, ByJKaHO-TEKTOHHYECKHE MYJbIbl, KaJblepbl, JHHEH-
Hble ByAKAHHYECKHE COOPYIKEHUS W NoAsd PasBUTHA CyOByAKAHUUECKUX Tea H
KOpleBbIX yacTeid BYJKaHHYECKHX annapaTos (cM. puc. 45). Bysaxkanuueckie
COODpYKeHus, nornepeunbie pasMepul KOTopbix pocturaiot 20—30 kM, onpele-
NS0T NONOXKEHNEe PYAHBIX MoJeil n MecTopoXKaenni. Kakaomy Thny ByJaKa-
HHYECKHX COOPYI)KeHHH COOTBETCTRYET CTPYKTYPHAA NMOArpynna, a B KaKAoH
NOLrpyNme CAeLYeT BbLAEAATb CTPYKTYpPHble THNOB! PYAHbLIX TOJel U MecTo-
poxaenui. BiryTpi ByJ1KaHHYeCKNX COOPYXKeHHH OTAesbHble ByJKanH4YecKue
annapatel, TpyOKH B3pbIBOB, CyGBY/JIKAHHYECKHe MacciBbl 0 pa3pbiBHblie Ha-
pyleHys pasnuyHoro macumrtaba onpenessiloT He TOJbKO MOJ0XKEeHHE, HO H
CTPYKTYDHbIA THN OT/EJbHbIX MECTOPO:KAEHHHA H PYAUBIX TeJl.
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A. Pynnnie nofis ¥ MECTOPOXKACHMS, NPUYpPOUEHHBIE K BYJKAHHYCCKHM
KYnoJaM, OCHOMHEHHbIM pa3pblBHBIMH HAPYIIEHUSIMHU

K By/nKaHO-TeKTOHHYECKOH OpaxHaHTHKAHHAIH, OCJIO0KHEHHOH KpyTomna-
LAOUKUMHI TPOLOJbHEIMH U NOUEPEYHBIMH  PA3PLIBHBIMI  HapYLIeHUsMH,
npuypoueHo CuGafickoe pynHoe mose. B sape Cubaiickoro ByJKaHHue-
CKOr0 COOpYMKeHHusl 3ajerairoT anbOHTOGHPBLI W AALMTOBble NMOPPHPLI, HX TY-
bl 1 GpekuuH, a Kpbl/bs CJI0MKEHbl ByJKaHHUECKHMH Tydamu u GpeKuHAMH
COHJIHTOB H AHaba3oBbix nopdupHTOB M dwmamu. [lageHue mopoj 3anan-
Horo kpbiia noJgoroe (10—30°), a Boctounoro 40—65°.

Inapuble MecTOpOKAEHHA COCPEAOTOYEHbl B CEBEPHOT MOJIOBHHE PYAHOTO
NOJAA ¥ NPUYPOUEHbl K y3/1aM fepeceuenus MepHAHOHAAbHON 30HLI pasioMa,
cpesarollleii BOCTOUHOE KPbLIO CKJIAAKH, ¢ MOMepeyHbiMH paspbiBaMu. Men-
HOKOMUeJaHuHble PYAHbLIE TeJla [PUYPOQUeHBl K TEKTOHWYECKHUM KOHTaKTaMm
anbOHTOPHPOB CO COMAHTOBOH ToJiled. Hanbosee KpynHele pydHble 3a/eXKIl
ABNAIOTCA KPYTomajaloluMH, GopMa HX CI0KHAsg CYHAYUYHAs HAH mapaJuie-
JenunejfanbHas. Bce oHH JMOKanM30BaHbL B 30He pasfioMa Ha yuyacTKe nepe-
Xofla OT 3aMKa CKJIaAKH K KpyTonajaiolleMy Kpbl1y. B ceBepHOil uwactu no-
Jisl HaXO[ATCA TakKxkKe [0JorHe naactroobpasHble pydHble 3ajexH ¢ HHTepec-
HbIMH OOJIOMKOBHAHBIMH 0060CO0JEHHAMH CyAb(HAHBIX PYU.

Monosexuoe MeaHoKosuenanuoe wmectopoxaenue (IOxumit Vpan)
OPHYPOUYEHO TaKXKe K BYJKAHHUECKOMY KYMOJY, OCJOKHEHHOMY MHOTOYHC-
JIEHHbIMH Pa3PbIBHBIMH HapylleHHAMH.

C MexKnaacToBLIMH H CeKYLLAMH Pa3pbIBHEIMH HAPYIIEHHAMH, HAJTOKEH-
HBIMH Ha BYyJKaHHYECKHE KYMoJa, CB3aHO 06pa3oBaHHe MHJ, MexI1acTo-
BbIX PY/JHBLIX 3aJjeei, IITOKBEPKOBLIX M CA0XHBIX PYAHLIX Tes Manneysny,
['ajickoro mecTopoaeHus, MeLHOKoJueaannoro Mecropoxaedua Becr-lac-
ta B CILIA u mHorux npyrux.

Ha nsnowanu By/aKaHHYeCKHX KYMOJOB K BYJKAaHHUECKHM KepJam mpH-
ypoueHbl OTAEJbHbIE MECTOpOXK/AeHHS. B BY/JIKaHOKYNOJbHBIX COOPYMKEHHAX
XKepJsia NpenMyLLecTBEHHO GeCKa/blepHble,

K TpyGooGpasHbiM KepaaM C KOJbLEBbIMH HJIH OBaJbHBIMII CEueHHSIMH
NpHYypoueHbl PTyTHble Mectopoxienusa B Kapnartax, ypaH-(aoopuToBble H
GepTpanauTosbie Mectopoxkienis xpe6ra Tomac B CLUA, nosumerannnue-
CcKHe pyabl mectopoxkiaenus Tpenua B lOrocnasuu, HEKOTOpble Xene30pyi-
Hble MecTopokienusi Aurapo-Maumckoro pafiona. opma pyAaHbIX Tea B
TAKMX BYJAKaHWYeCKHX annapartax BechMa pa3HooOpasHasi: XKu/abHas, IITOK-
EepKoBasi, Tpyb6o- M cronboobpa3Has KaK BHYTPH, TaK H OKOJQ 3KepJ.
B nenocpencrBennofi GAM30CTH OT XKEPA BO3HUKAIOT MiiacToobpasHbie Tena
BKpanJeHHblX pyA, NPHYPOYEHHbIC K FOPU30HTAM BYJAKaHHYECKHX TY(OB
(xpeber Tomac, CILA).

CnoxHble pyaHble 3aJeXH B COYETAHHH ¢ TPY60OOpa3sHBIMH TelaMH H
CHCTEMOH KW/ BHYTPH Kepia W B NnepHpepHUECKOH YaCTH €ro BO3HHKJHM Ha
KosveJaHHO-noNHMeTaMIiueckoM Mectopoxkaennn Ceppo-ne-Ilacko B Ilepy.
CronGoobpasuble pyaHble Tesla BHYTPH MepJa B COYETAHHH ¢ MHOrOYHC/EH-
HLIMH Tenamn pa3noodpasnoil HopMbl OKOJO KepJs 00pa3oBanuch Ha Mecro-
poxaenun Tpenua B lOrocaasu.

JKepaa xoHuyecko#l Qopmbl, BHINONAHEHHBIE TIPEHMYUIECTBEHHO 3KCTPY-
3MBaMH, XapakTepHbl /S 30J10TO-CepebpsiHblX, ypaH-MOaHOAEHOBBIX, 0J10-
BSIHHO-cepebpslblX MecTOpoXKAeHnH. Dopma pyAHLIX TeJ MeCcTOPOKAeHHH
3TOr0 CTPYKTYPHOro THNa NpeHMyULeCTBEHHO XKu/bHAs M WTOKBepKoBas. Ha
puc. 91 npeacrasaeHbl NpuMepbl 30J10TO-cepebpsaHbIX MecTopoxKaeHui Tpas-
cunbBaHud (Pymbiius).

143



Jluneiinele JKepaa, BETAHYTHIE BAOJb Pa3JOMOB, XapaKkTepHbl A5 ypaH-
MOJING/IeHOBLIX MECTOPOKICHHH, HEKOTOPbIX MKeae30pYAHBIX MeCTOPOK 1eHH
Anrapo-Maunmckoro paiiona, IllepaoBoropckoro 0JI0BOpPYAHOro MECTOPOK Ie-
Hua B Bocrounom 3abaiikanve u apyrux. ®opma pyasbix Tea pasHoo6pas-

0 400 800w A

B [rals [ Y [Ae (59

Puc. 91, Paapessl 3oj0topynusix mectopomuenuit TpancuibBanun, Pymbinua (mo
B. fluosuky u ap., 1969 r.):
a— Bauna; 6 — Bas-Cnpus; @ — [eanyn Kpyue.
1—3 — ocajounnle mOpOALI: | — HEoleHOBbIE; 2 — najeoreHoBble; J — MenoBbie; 4 — odHOTH-
TOBbI KOMNJeKc; 5—NHDOKCEHOBLIE aHAe3HTh; 6 — porosooGMankoBble aHNEIuThl; 7 — «KBap-
LeBLle» apAeanTbl; 8 — GpexkynH; 9 — 3010TOPYAHBIE XKHJAbL

0 10 20xm
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Puc. 92. Cxemul CTPOEHUSI MACCHBOB Y/IbTPAOCHOBHEIX LIEMOUHBIX
nopoa M KapGoHATHTOB.

q — maccuB Iyaunn, IOAP (no JI. Tutuucy u np., 1969 r.); 6 — maccus
Jlyem, 3aup (nmo A. Matiepy, Il. Beayne, 1950 r.).
/—3 — BMemiaomue nOpofnl: [ — ruefickl H ciaanllbl; 2 — NHPOKCEHHTHI;
3 — HopuTH;, 4 — GpexunH; 5§ — s¢ipy3HBHBIE ROPOAB!; & — PHOJNHTHI;
7 — TpaxHTHl WM aHAE3HTh; 8§ — eHNuThl; § — NOJOMHTH3IHPOBAHALIE NOPOALI;
10 — anKepHTO-HOJOMHTOBbe KapGoHATHTH; [/ — paHHHe H HepacujeHeH-
mele KapGomaTHThl; /2 — mailku cEBHTOB

Hag: KHI000pasHLIe Tesla BHYTPH H OKOJIO ¥KepJia, IITOKBEPKH M MHHepaJH-
30BaHHBIE 30HBI, 4 TAKKE KHJBI H pexe pyAHble cTonOH. OKOJIO XepJ Mox
BYJIKAHHYECKHMH MOKPOBAMH BCTPeUdBTCH CKPBITOE OpyJAeHEeHHe, NPHYpPOoUEH-
HOe K PasphLIBHBIM HapyIIeHHAM, KOHTPOJHDPYIOLIHM IIOJOKEHHe H (popMy
Kepil.

Tpy6ooGpa3usle Kepia CTyNeH4YaToOH B IJaHe (JOPMBI, OrpaHHueHHbIE
HEeCKOJNIbKHMH CHCTEMaMH TpelluH, BCTpedaloTcs peiako. K HHM oTHocHTCA
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Kapacykckoe nmonmuMerannndeckoe Mectopoxkienuwe B XakaccHu. JKunwl B
IBYX CHCTeMaX TpelluH OTpblBa, MPHYpOUeHHble K JdaHKaM, pacmnosaraiorcs
0KO0J10 KepJia.

Bynkanuueckne ykepsa CJA0XKHONH HOPMBI XapaKTepHbl /151 MHOTUX Kap-
GonatutoBelXx Mectopoxienuil Adpukn (MGes, Jlokyno#, Paurse, UYuasa
u ap.). BuyTpu xepn o6pasoBanich cTona6006pasHble B HENPaBUIbHbIE Teaa
KapOoHATHTOB, 8 OKOJIO XKepJ — pPYAHBLIE K HIbL

Ha puc. 92 npexncraBiensl cxeMmaTnuyeckne MJIaHbl IBYX KapGOHATHTOBBIX
mectopoxkaennit FOmuoit Adpuky, mpuypoueHHBIX K BYJKaHHUECKHM Kep-
nam. Byakannueckne Tydbl U Gpekuny HrparoT CYLIECTBEHHYIO poJib CPeAH
NOPOJ, BbINOJHAIOUNX KepJaa. Tesa KapOOHATHTOB HMelOT CTO/0006pa3Hyio
H HenpaBuabHyio GopMy, a TaKiKe NPHYPOUYEHbLI K KOJAbLEBLIM M KOHHUECKHM
pPaspbiBHLIM HAPYLIEHHSIM.

b. Pynuble nons m mecToporkjeHHs, NpHypoYeHHbIe
K BYJKAHO-TEKTOHHYECKHM JEeNpPEccHsM, OCJOXHEHHbIM Pa3pbIBHBIMH
HapyleHHaMu

By/nkaHO-TeKTOHHYECKHE JenpeccHu o6aacTefl TEKTOHO-MarmMaTHYeCKOH
AKTHBH3AUNH OObIYNO MpeAcTaBasloT cobnii o6pa3oBaHus BepXxHero CTPYK-
TYPHOTO 3TaKd, a (yHAaMeHT HX CJAOKeH MeTaMop(HUYecKHMH TOPOLaMH
JloKeMOpHUA WK HMHTPY3HBHBIMH W MHTEHCHBHO AHC/OLHPOBAHHLIMU BYJKa-
HOTeHHO-0CaJ0YHBIMH TONLLAMH naneo3os. Popma nenpeccuii B J1aHe OKPYT-
Jasi uiH HempasuJbHas. [lajlenne ByJKaHOreHHO-0CANOUHLIX MOpPo OOGLIYHO
MoJoroe, HanpasJeHHoe BHYTPh Aenpeccnil. MoLHOCTE OT/I0KeHuH HeGoJb-
was (xo 1—1,5 m). Ilog ByaKaHOreHHO-0CaA0YHBIMH MOKPOBAMH HeNpecCHi,
KaK NMpaBuJo, CKPbITHl ApeBHHE riyOuHHbIe pasioMbl Gynaamenta. [lpu dop-
MHDOBaHHM JAENPecCuil ABHMKEHHS BAOJb TAKHX Pas3lioMOB BO30GHOB/ANHCH
H OHH NpOHHKAJHM B Tosuly Aernpeccuii. KpoMe TOro, BHYTpH AeNpeccHHd H
0CcoBGEHHO B HX OCHOBaHHH (DOPMMPOBA/IHCH MOJOTHE MEMKNIaCTOBble Pa3pbiB-
nble HapyweHuda. K kpyronazaiolluM paspbiBHBIM HapyLleHHSM OOLIYHO
npuypoueHbl CyOBY/JKaHHUECKHE Tesla M JaiiKH pasJHYHOro COCTaBa, a Takxke
TeJa IPYNTHBHBIX Opekuuil. B oT/inune oT KaJblep, KOTOpble 6yAYyT ONHCAHBL
Jalee, B BYJKaHO-TEKTOHHYECKHX JenpeccHsax He OblJI0 3Ha4HTe/bHBIX npoce-
LaHui OJOKOB 3eMHOH KOPLI.

K nenpeccusam npuypoueHsl ypaHOBBIE, 30J10TO-CYNb(UAHBIE ¥ HEKOTO-
pele Jpyrve MecTOPOK/eHHA NoJe3HbIX HCKomaeMblX., PyaHble Tesa HMEIOT
n1acToo6pasnylo, pexe MKHJAbHYIO H HETPAaBH/bHYIO IITOKBEPKOBY0 (opMY.
OpyneHenye npuypoueHo K KPyTonaiaroLluM, a TaKkKe MOJOTHM MeKIJIacTo-
BHIM Da3pbiBHLIM HAapyLIeHHAM H pa3MellaeTcs IJIaBHLIM 00pa3oMm B OTJIO-
KeHusax jpenpeccud. Pexe pyiusle Tesa QopMupyiotTcs B nopogax (yuja-
MeHTa.

B. Pynuble mojis u MecTopoiKjeHHsi, NpHYpOYEHHLIE K KaJbiepam

Kanpaeprl sBASIOTCS BYJKAHO-TeKTOHHYECKNMH JeNpeccHsIMH KOHLCHT-
PHYECKON HJIN HelpaBuAbHOH (GopMbl; Homepeyible pasMepsl HX KoaeG10TCa
or 2—3 no 20—30 km. Kanbjepbl XapakTepHbl [AJf KOMIJIEKCOB YJbTpa-
OCHOBHbIX — IIeJOYHBIX NOPOJ 1 KapOoHaTHTOB, GopMHpYIOUHXCA HA TIAT-
dopmax u mutax (Adpuka, Ckanaunasns, Cubupb). Ioaoxenne Kajabaep
B TaKHX palionax onpeic/sieTcss V3JaMM CONDSIKEeHHS M IepecevyeHHs Kpym-
HBIX ITYOHUHHBIX paszaoMoB. [lis 3THX Kajbjep THIHYHBI pajnaJjbHble, KOJb-
leBBIC H KOHHYECKHE pa3pblBHbIE HAPYIIEHH.
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Yacto Kaabjepsl BCTpeyaloTcs B 006JAaCTAX Pa3BHTHs JHIAPHT-aHIE3H-
TOBOW, JHMNAPHTOBOH H JIHNAPHUT-rpaHUTHOH (opmalui, XapakTepHbix AJf
3apepluialollX CTalauil pasBUTHA TeOCHHKAHHAAbHbIX o6Jnacted. Marmatu-
YyecKHe KOMMNJEKCbl B TaKuX 06JacTsX c/araloT BepXHHe CTPYKTYpHble 3Ta-
xn. Bonee npesHee cknaguyaTtoe ocHOBaHHe pa3GHTO HAa OTAe/bHble GJOKH
rAyOHHHLIMH [OJIFOKHBYLHME pa3daomMami. Kagabaepsl 34ech 4acTo HMEKT
BLITAHYTYI0 JOPMY H PACNONAraloTCsl B y3/1aX COMpPsiKeHHH rayGHHHBIX pas-
JIOMOB, @ BO MHOTHX cJayuyasx OblBAalOT MNpHYPOYEHbl K BY/JKAHOKYMOJbHbLIM
CTPYKTYpaM, KOTOpble HA MO3JHMX CTaAusfX (OPMHPOBAHHS NepexoiaT B
KaJbIepbl.

Kpyniible Kaabiepbl SBASIOTCS BYJKaHO-TEKTOHHYECKHMH CTPYKTYPaMH
nepsoro nopsiaka. I'eosiornueckoe cTpoeHne HX CJA0MHOE: XapaKTepHbl MHOTO-
¢dasnbie ByJKaHO-MJIYTOHHUECKHe KOMIJIEKCHl MOPOX, IIHPOKO PAa3BHThI pas-
pbiBHbIe HApyuWeHHA H THAPOTEPMaJbHO H3MEHEHHble BMeLlalollye MOpOBl.
B Takux Kajbaepax 4YeTKO MPOsiBJAeHbl B3aHMOCBA3b H B3aHMO3aBHCHMOCTh
MarmMaTHYecKHX oOpa3oBaHHi, pa3pLIBHLIX HapyWEeHHi U opyneHenns, ¢op-
MIpOBaHHE KOTOPLIX MPOHCXOAHTO B OJH3NOBEPXHOCTHLIX YCJOBHAX Ha Iay-
6unax ot 2—2,5 no 0,5 KM 0T nosepxHOCTH. DTO HALLIO OTPAXKEHHE B reoso-
THYeCKHX OCOOEHHOCTAX MECTOPO/JAEHHH, CBA3AHHLIX C MaJeoBYyJJKaHUUECKH-
MH KaJbJepaMH.

B saBucumocTH oT 0coGeHHOCTeH reoJIOrHYECKOr0 CTPOeHHs H CNOCO0OB
GopmupoBaHHa c/aefyeT BbIAGNHThL YeTblpe CTPYKTYPHBIX THMA KaJabiep
(Axosanes, 1967): 1) akcnaozupiible Kajbiepbl 0€3 KOJbLUEBbIX H paiHalb-
neix Hapywennit (Kpuna-Kpuk w ap.); 2) xaabiaepsl ¢ ONYULEHHbIM LEHT-
panbHbiM UnAnHApHYeckuM GaokoM (Bpanen, Ilunapec, Cunbseprton, Arya-
yiJe M Jp.), BK/AKOUAIOLULHE He MeHee YeM UeThipe CTPYKTYPHbIX MOATIINA;
3) Kajbaepnl KOMOUHHPOBAHHOrO NPOHMCXOMKAEHHS — 3KCNJAO3HH 1 ONylleH-
HbIl UenTpanbnblii 6a0K (Kaabaepsl Byaxkanuueckux paiionos  CCCP);
4) ckpbiToByakannuyeckue coopy:euunsa ([xkenra, Kno6, xynoa Xuk i Ap.
B CUIA).

B kanbnepe Kpuna-Kpuk (nepseiil THN) 30/10T0-cepeGpsiHble H MOJTHME-
Tanjaiyeckne MEeCTOPOXKIAEHHA H PYLHbIe Teja pacrnoJiaraimTcs Kak B OKOJO-
KaJbJepHOM MpPOCTPaHCTBe, TaK M BHYTPH Kaabaepbl. HanGonee Kpynhbie
MNAbl, NpHypoYeHHble K AafikaM, BCTpeYaloTcs OKoJo Ka/ablep, T. e. pas-
BHTbl BIOJb HanGosnee paHHIX HapylWeHHH, onpefesHBUIHX  MOJOXKEHHe
Kaabjepbul. OKoJIO Hee B y3Jax mepeceuyeHns HapylleHiifl, a Takxke faeKk Ha-
pyllenHaMH J0KaAH3YyloTes pyAlible cToanObl. BHYTpH Kaabiep LIMPOKO pas-
BHTDLl 7KHJIbI, JKIJIbHBIE 30Hbl 1 pPYLHble cTONGB B y3Jax NepeceyeHuss Hapy-
weHnii. K ByJkaHuyecKHnM zkepjaaMm NpHypouyeHsl TpybGooOpasHble pyaHbIe
TeJa C BepPTIKAaJbHbIM pa3MaxoM opyleHeHus 1o | kM.

B kaabaepax tuna Bpajpgen rnaBHoe pylLHOe Teso, HMeiolllee B ceye-
HUH KoJbliesyio GopMy, pacnoJaraercs B NepH(epHUYECcKOil yacTH KepJa.
BuyTpu Kepsa JoKa/aH30BaHbl MeJKHE JKHJbL H FHe3/a, a OKOJIo HEro B CH-
cTeMe TpeLllH MeJKHe JKMAbl, He MMeIOlIHe CYLLeCTBeHHOro 3HayeHHs.

B kanbpepax tuma CuabBepTOH LIHPOKO Pa3BHTHIE 30J0TO-CepebpsaHLIe
H NoJHMeTaaHuecKine MEeCTOPOXK/A€HHA KHJALHOIO THMNA pacrnojaraipTes B
KOJIbIEBbIX H pagHalbHBIX HApyLeHHAX HCKAIOYHTENbHO B OKOJIOKaJblep-
HOM mpocTtpanctse. B y3nax nepeceuenns xua pasMelialoTcs pyaHble CTOJ-
6ul. Pynisie cTonGel v TpyGLl MOANMETANIHYECKHX PYd C YPAHOBLIM OpYyae-
HellneM npuypouelinl K ByJaKallHuecKiM KepJjaM 1l TpyGKaM, BbI3BaliHbIM N1pO-
pLIBOM razoB. Buyrpennss uyacTe KaJsbjepbhl (ONYLIEHHbLIH IEHTpaJ/bHbLIH
6s10K) mpaxkTuyecku 6espyaua (puc. 93).
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Puc, 93. Teosoruueckas cxema W paspes xanbaepw Cuassepton, Kosopano, CIIA
(no B, C. Bep6arky, 1947 r.).

1 — noxemGpuiickue MeTamopduueckue nopoin (dyunament); 2 — naneo3ofickie ocaloufbie

novenvl: J — me3osofickie ocajouinbie nopofdbl; 4 — tydw Can-Xyan; § — Byjakaunueckan ce-

puA CHABBEPTOH; 6 — HHTPY3HBHbIE MAcCHBBLI MPEHMYULECTBEIHO KBapll-MOHUOHHTOROTO COCTa-

Ba; 7 — naltku; 8§ — cOpockl (WTPHXH nNOCTABAEHLI CO CTOPONLE onylleHHoro Gavka); 9 —

KpYNHbIE Da3pbiBHLIE HapyweHus; [0 — TpewlHusl, BulnofHeHHble JafikaMH ¥ pPYAHLIMH JKH-
AamH; 1] — pYAHHKHA
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B xanbnepax BTOpoOro THNMA Tena PeAKOMETANbHBIX KapOOHATHTOB B
KOJTbLEBBLIX, KOHHUECKHX H pajiHaNbHbIX HapYWEHHAX JOKAJH3YIOTCA Kak
BHYTPH KaJbjlep, TdK H B OKOJIOKAJbJEPHOM NPOCTPAHCTBE.

Jns xaabaep, HMeIOMX [eHTPaJbHbI| WTOK HHTPY3UBHLIX NMOPOX, HaH-
Gosiee XxapaKTepHbl MPHKAJbIEpHbIE PeAKOMETalbHbLIe MECTOPOKAEHHS H PYI-
Hble Te€Jid, a TaKXe BTOPHYHBEIE KBAPUHTHI H CYJ'lel)HﬂHble [posiBJeHnss B 30-
HaxX CepHUUTH3UPOBAHHBIX NopoA. Pyaubie Tesa npeacrasiensl nMpenMyLiecT-
BEHHO XKHJbHLIMH 30HaMH H INTOKBEpKaMH, NPHYPOYEHHLIMH K KepJaM H
cyOByIKaHHueckuM TesaM. Ha peiKOMeTasbHbLIX MECTOPOXKAEHHSX rJ1aBHYIO
pOJib B JIOKa/H3alluy OpyAEHEeHHs rpaioT pasphiBHbIE HApPYLIEHHST 1 ONepsalo-
(e TpelulHHbl HECKOJbKHX CHCTEM.

B kanbaepax KOMOGMHHPOBAHHOrO MPOHCXOMXKAEHUS KHUJIbHLIE U IITOKBEP-
KOBBlE py/Hble Tejla ¢ (JI0OPHTOBLIM M MEAHBLIM OpYAEeHeHHeM, NPHYpPOUeH-
Hble K BYJKAHHYECKHM 2KepaaM, cyOBy/IKaHHYeCKHM TeJaM M [daiikaM BAOJb
pasOMOB, a Takike cT0.16000pa3Hble IITOKBEPKH B y3J1aX CONPSMKEHHs Orle-
PAIOUIMX TPelllHH ¢ IVIaBHbIMH HapylIEHHSAMH JIOKaJH3YIOTCS JHllb BHYTPH
Kanabaep.

B CKpBITOBYJNKAHHYECKHX COOpYMKEHHSX pasnoobpasmbie mo ¢opMe Ga-
puTOBble, (JIIOOPUTORbIE M CBHHIOBO-ILHHKOBBEIE PYAHBIE Tela, CBA3aHHLe C
paspbIBHBIMKM HapyIIEeHHsAMH, pa3BUThl KAK BHYTPH BYJKAHHYECKHX IOCTPOEK,
TaK H B HX nepupepHuecKoll 4acTH.

[. PynHble noxs U MecTopoKJeHHUs MPHYPOUEHHBIE K JHHEHHBIM
BYJKAHHYECKHM COOPYIKEHHAM, OCNOXKHEHHBIM MPOAO0JBHBIMH
W nonepeuyHbiMU Pa3pbIBHBIMH HapylueHHs MU

Jlunelinele BYJAKAHHUECKHE COOPYKEHHs XapaKTepH JJisi 06pa3oBanuh
JAUMAPHTOBON M JUNAPHT-TPAHHTHON (opMalui, ¢ KOTOPLIMH CBSI3aHHI PYJA0-
HOCHbIE BTOPHYHbIE KBapuuTh Kasaxcrana, Cpeaneit Asun, Cesepo-Bocroka
CCCP u gpyrux paiionoB. C auHeliHBIME BYJKaHHUECKHMH JKepJaaMy cmasa-
HBl TaK)Ke HEKOTOPble yPaH-MOJIHGACHOBbIE MECTOPOXK/ICHHUS.

B pasmeriennn o6pasoBaHuil JHNAPHUTOBOH H JHNAPHT-FPAHHTHON (bop-
MaluH raaBHOe 3HAYEHHE UMEIOT IJyOHHHbIe JOJT0XKHBYLIHE Pa3jOMBbl, 3aJ0-
JKeHHEle B HHXKHHUX CTPYKTYPHBIX 3Ta)kax u spycax. IlporsxkenuocTb nx us-
MepseTcs MHOTHMH JecsaTKaMu KuiaoMeTpoB. OHAaKo BYJKaHOreHHO-HHTPY-
3MBHBEIE 00Pa30BaHHA JOKAJH3YIOTCS HAa OTAEJLHBIX Y4aCTKAX 3THX Pa3joMOB
B MecTax uX H3ru0oB, pasBeTBIeHHH, a TAKKe CONpAXKEHHI H IepeceyeHHi
¢ nonepeYHbIME PA3PEIBHLIMH HapylleHHsAMH. [eosoruyeckoe crpoeHHe pymo-
HOCHBIX YY4aCTKOB CJOMKHOE. Y3KHe TeKTOHMUECKHE 30HEI OKA3bIBAIOTCHA BbI-
TIOJIHEHHBIMH BYJKaHOT€HHO-OCaJ0YHBIMH TOJILAMH, KepJoBoH (aluei mno-
poA M CyGBYJKaHHUECKHMH 00pas0oBaHUIMH.

Cpeny JHHEAHBIX BYJAKaHHYECKHX COOpPY:KEHUI CJeiyeT pasauyaTh TO-
cTpoHKH Ge3 rpaGeHoB, a Take rpaleHb!, B KOTOPLIX y3KHE BbITAHYTHE
6JIOKH BYJKAHOr€HHBIX IOPOJ, 3ayKaTble CpeldH JpPeBHHX MeTaMop(HUeCKHX
o6pa3oBaHuH, ONYLIEHEl HA 3HAUHTeNbHYIO raybuny. B lentpansnom Kasax-
cTaHe 3acTo BCTPEdarTCA H30THYTHE JHHelinble coopyxkenus. Huorna rpa-
GeHbl OKaHYHBAIOTCA AYrooOpasHbiMH H3rHOAMH.

Bynkanuueckue kepja u cyOByJKaHHUeCKHe Teja B JIHHEHHEIX COOPY-
JKEHHAX SBJSIOTCS NPeuMYLIeCTBeHHO TPEUIMHHLIMY, BLITAHYTLIMH IO Ha-
npaBiennio coopy:kenns. Penko B MecTax pacllHpeHHS 3THX COOpYXKeHHH
$opMHpYyIOTCA JAOCTATOMHO KpPYHHbIE BYJKaHHYECKHE AanmnapaThl OBaJbHOH
¢opmbl, OlHAKO M B TAaKHX KepJ/axX 3KCTPYSHBHI OKAHUHBAIOTCS CHCTEMAaMH
JaiKkooGpasHbix anous, BLITAHYTHEIX BAOJb BYJIKAHHUECKOH NOCTPOHKH.
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B paiionax Ilentpansuoro Kazaxcrana (opMa Tes BTOPHUHEIX KBapliu-
TOB OGLIYHO CJIOXKHAS, OHW BHLITAHYTH BAOJb JHHeinbX HapyweHui. Ho Gc
Jlee No3jaHHe pyLHble Teaa (uHJbl, IITOKBEPKH, pYAHble CTOJGLI) € CyJb
(GUAHOA MHHepasM3alUMel JIOKAJAH3YIOTC Kak B MPOLOJbHBLIX lAapyIIEHHsX,
TaK H B NONEpeuHbX, KOCO OPHEHTHPOBAHHLIX CEKYLIHX pa3pbiBax.

K By/KaHHuecKHM xepJ/aam, 06biuHO GecKaabAepHbIM (AHHEHHBIM, KOHH-
YECKHM, Tpy600OpasHbiM M CJI0XKHOH (GOpMbl) MPHYPOUEHBl BHYTPHIKEPJNOBbIE,
OKOJIOXKEepJIOBLIE H KOMOHHHPOBAHHBIE MECTOPOMKACHHS C XKUJIbHOH, IITOKBEP-
KOBOH H cT01G000pa3Hoil (opMoil pyAHBIX TeJ, a TaKie MexIJ1acToBhle 3a-
JeXKH OKOJIO XKep.Jl.

B auHeiHbIX BYJKAHHYECKHX COOPYMKEHHAX (alluy MarmMaTHYeCKHX IO-
pon H rayGuHa HX (OPMHPOBAHMS, 4 TaK¥Ke BEPTHKAIbHLIH pasmax JioKa-
JH3YIOLEerocs B HUX OPYAEHEeHHSA aHAJOTMYHLI BYJKAHHUECKHM KYNOJaM 1)
6blBAIOT 3HAUHTEbHBIMH.

J. PynHbie nojs ¥ MecTOpOMXKAEHHS, NPHYPOUYEHHBIE K MOJAM
pacnpocTpanenus cyOByJKaHHYECKHX TeJ M KOPHEBbIX YacTeil
BYNKAHHWYECKMX annapaTor, OCNOMKHEHHbIX Pa3pbiBHbIMH HapyleHHAMH

Ilpn 3naunTeNLHOM 3PO3HOHHOM Cpe3e NPEBHHX BYJKAHHYECKHX COOpPY-
KeHnii Ha COBPeMEeHHOH NOBEepXHOCTH Cpeid OT/IOXKeHHH ynnaMenTa ByaKa-
HHYEeCKHX MOCTpOeK oOHa)awTcs CcyOByJqKkaHHYeCKHe MacCHBbBI, KOopHeBble
YacTH BYJKAaHHYECKHX ANNapaToB H MpliypoueHHOe K HUM opyleHeHue. Bya-
KallHyeCKHe NOKPOBbl OTCyTCTBYIOT. POpMa M 3aKOHOMEPHOCTH NPOCTPaHCT-
BEHHOr0 pasMellelus cyGBYyAKAHHYECKHX Tesl H BYJKAnHUYECKHX AKepa onpe-
AeNs0TCA B MEPBYIO Ovepelb TeKTOHHYECKHM CTPOCHHEM QYyHIAMEHTA B
0COGeHHO 30HaMIl rAYOHHHBIX Pa3/IOMOB, y3JaMH HX CONpsAXKeHHs 1 nepeceye-
HUs. KopHYM By/JKaHMYECKHX KepJ yallle BCEro pacrosaraioTcs HenocpeucT-
BEHHO B 30HAaX Pa3/ioOMOB, y3/aX HX nepeceyeHHs, CONpPsKeHHs U pa3BeTsJe-
nus. CyGBysnkaHHyeckHe MaccHBLI 3aHMMaloT OOblYHO OoJjlee 3HAuUHTENbHBIE
NAOUIaAH BOKDPYr BYJKaHHYECKMX LEHTPOB H NPHYPOYeHubl KaK K rJaBHBIM
pasjnomam, TaKk H K CONpAxeHHbIM ¢ HUMHM 6O0Jee MeJKHM pa3phiBHBLIM
HapyLWeHHAM,

K MecTOpoMIeHHsIM OMHCBLIBAEMON CTPYKTYPHOH MOATPYNIBI OTHOCATCA
HEKOTOpbIe MOHOLEH-YPaHOBLIE MECTOPOXKAEHH, CBA3AHHbIE C JIUTIAPHTOBOM
¢Gopmaunell, a TakxKe OTAeNbHble 0J0BSHHO-CepedpsiHble MeCcTOpoKAeHHS
Boausinn n dawopurossie Mectopomaenns xpedra Tomac 5 CLUA.

Moanunbaen-ypauoBbl &€ MECTOPOMKIAEHHA, NPHYPOUEHHbBIE K KOpHE-
BEIM YacTaAM BYyJKallHYeCKHX annapaTos W CyOByJAKanHuecKHM MacciiBam,
onncanst H. T1. JlapeposwiM, bB. JI. Pui6anosbim, JI. B. Xopownnosbim
(1962). Pynownociible 30HbBI TAKHX MECTOPOXKAEHHH HMEIOT CNOKHOE reoJori-
yeckoe ctpoenne. Pyinble Tena 0GblYHO JOKAJAU3YIOTCS B 3HOKOHTAKTOBOH
sone cyGBy/NKaHHYECKHX MAacCHBOB H X<epJ I B MOPOAax CKJaq4aToro oclo-
Bauua. K 30He pa3nomoB KpoMe CyOBYJMKAHHUYECKHX TeJl MPUYPOuElibl TaKKe
Gonee nosauiie faiikn CpeiHiiX, CyOUeM0dHbBIX H OCHOBHBIX MOPOA. ¥ patoBae
opyneHenne ¢opMupoBasock nocne BHeapeHHs paek. Popma pyaHbix Tea
HAa BepXHHMX FOPH3OHTAX IUTOKBEPKOBAS, a Ha HIMHUX — JKHIBHAA H KHJb-
Hble 30Hbl HEeGOMbIWOH MOUWIHOCTH. [LITOKBEPKOBbIE py/dlible Tesa MpHYpoueHk
K y371aM nepeceyeHHs OCHOBHbIX LpPeBHHUX pa3/ioMoB OoJiee MO3AHMMH OMe-
PEUHLIMH Pa3PLIBHBIMH HAPYLIEHNAMH.

GnwoputoBuie H ypaH-(pMOOPHTOBbHE MEeCTOpPOXIe-
unsg xpe6tra Tomac s CLHIA npuypoyeHs K CyOByTKaHHYECKHM MaCCH-
BaM JIMIADHTOB M JHIAPHTO-AAUMTOB TPETHUYHOro Bo3pacta. Paiion caoxken
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MaJe030HCKHMH OCALOUYHBIMH [OPOLAMH, CMATBIMH B CKJAaAKH W Pa3OHTHIMH
MHOTFOYHC/JEHHBIMH ~ Pa3pbIBHBIMH ~ HApYUIEHHSIMH  HECKOJIbKHX  CHCTEM.
C yanamu mnepeceueHusl, CONpSeHAT H pa3BeTB/ACHHS pAa3pbIBHLIX Hapy-
WeHHi cBA3aHLl CyOBYnKaHHueckue MaccHBbl. Dui0OpPHTOBLIE H ypaH-(.Jio-
ODHTOBbLIE PYIHble Tena cToNG0- U KHA006pa3Hoi (GOPMbI NPUYPOUEHB! KaK
K KOHTaKTaM CyOBY/JKAHHUECKHX MaCCHBOB, TAK M K DAa3DbIBHBIM Hapylle-
HHAM B [4J€030HCKHX OCaJ0YHBIX MOPOAAX.

VII. PYAHBIE NOJII U MECTOPOXIEHHUS, MPUYPOUYEHHBIE K MOJAM
PA3BUTHS TPYBOK, BOBHUKILIMX B PE3YJIbTATE INPOPbLIBA IA30B

B nono6roro poma TpyGKax JI0OKaJN30BaHbLI BaKible MeIHOMOP(HPOBEE
mecropoxkaennsi (Koyupan s Kasaxcrane, dab-CanbBajop s Ynan, Toxke-
nana B [lepy, mecropoxaenus paiiona Kananea B Mekcuke, Mennoro Gac-
ceitna B Apusone, CIIA u np.), mectopoxiennss MoanGaena (Byrnas s
Boctounom 3abaiikanbe), 3os0ta (Katoun u apyrue B Bocrounom 3abaii-
kanbe), 0710Ba (XuHranckoe W apyrue B Manom XuHrane), peikux Meras-
n0B (Axtios B Cpenueit Asuu), ypana (Mpansiin 8 Konopano) u ap.

MecTopoxK/1eHns paccMaTpMBaeMOro THIa IapareHeTHUYecKH CBA3aHbl
.C MaJbIMU rHNabHecaJbHBIME HHTPY3HBaMH H (JOPMHPOBAHHE HX, TAK JKe Kak
# HHTPY3HBOB, NPOHCXOAHJIO B YCJAOBHAX HeGoJsbIINX rayOuH. [TosToMy OHH
06s1anal0T CelH(pHUECKHMH e0J0ro-CTPYKTYPHBLIMH OCOGEHHOCTSIMH,

B Bocrounom 3abaiikaabe, Manom Xuuraue, Cpenueit Asun, Konopano
(CLUA), B ABcTpanuy ¥ BO MHOPMX APYFuX pafionax uayuyensi Gosbuine no-
nst Tpy6OK B3PLIBOB, IJle ByJKaHUuecKas JesiTeJbHOCTb oTcyTcTByer. ITono6-
#ble N0/ KOHTPOJNHPYIOT NOJOXKeHHe PYAHBIX moseil H MectopoxaeHui. OHu
pasmenlaTes B N0OSCaX PasBUTHS MaJlblX WHTPY3HBOB.

Pynubie nonss Kmoun, Byraas u paa kapGoHaTHTOBBIX MeCTOPOIKIEHHH
NPHYPOUEHB! K perHoHaJbHBIM 30HaM pasjoMmoB. JlapacyHckoe noJe B Boc-
TouHoM 3aGaiikagabe u noas Tpybox B Masom XuHraHe TArorteloT K ysjaam
nepecedeHuss paspbiBHbIX HapyweHuil. [Tons Axtios B Cpexneit A3uu u apy-
rue pa3MellaloTcs B y3/J1ax CONPSIKEHHS Pa3/JIOMOB, a monas TpyGoK B3pbiBOB
B pafione XepGepToH (ABcTpajsni) — BAOJb OcaabJeHHbIX 30H 3HI0KOHTAK-
TOB KPYNMHBIX TPAHHTHBIX MAaCCHBOB.

Taxum obpasoM, mosoxKeHne nogeil TpyGOK B3PLIBOB, CBA3aHHBIX C Ma-
JBIMH HMHTPY3HBAMM, KOHTPOJNUPYETCS TIaBHEIM 00pasoM pernoHaJbHLIMH
30HaM¥ Pa3pHLIBHLIX HADPYMIEHMH, Y3/1aMH WX CONpPAMKEHUS W NepeceueHud.
[Ipn sToM BaKHOe 3HaueHHe MMEIOT KOHTAKTOBbE 30HbI HHTPY3HBHLIX Mac-
CHBOB H CKpBITblE KYNOJIOBHIHbIE IIOAHATHS.

BuigeasioTcst 1Be OCHOBHble Pas3HOBHAHOCTH paccMaTpHBAaeMBIX TpY-
6ox. Opuu tpybru (Akrtios, Jla-Konopano, Byrnas, Koyuwpan, Toxenaaa
B Ilepy, Dab-CanbBagop B Umau W Ap.) nNpuypoueHbl K KVIOJOBHIHBIM
BBICTYNAM HHTPY3HUBHBIX MACCHBOB, K alHKaJbHEIM YacTsIM HellpaBIIbHBIX
WTOKO- H TPy6ooOpasHBLIX rHnaGuCCAaJbHBLIX TeJ, a TaKke K KOJblle-
BbIM MaJBIM WMHTpY3HBaM, Apyrue (psam TpyGok Mennoro mosica B Apwu3zo-
we, CIIA, Manoro Xuurana, ABcTpasind W Kap6oHaTHTOBBIE MeCTOPOMKIe-
HHS1) KOHTPOJHPYIOTCSl PaspbIBHBIMH HApYLIEHHAMH H HaXO[fTCsi B PasHy-
HBIX TOPO/AX.

OtnenbHble TpyGKH pa3MemialoTcsi Ha H3rubax, NepeceueHusiX, comps-
KEHHSIX M DPA3BETBJIEHHUAX PA3PLIEHBIX HApYIIeHuil, B MeCTaX COMNpPAKEHHS
onepsAwIINX TPeUIMH ¢ TJIAaBHBIMH Pas3jioMaMH, Ha KOHTAKTax Pas/HYHBIX
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MOpOJl M B MecTax TepecevyeHHs KOHTAKTOB INOPOA H JAaeK pas3pbiBaAMH
(puc. 94 n 95).

B noasnx passuTHa TpyOOK, BHI3BAHHBIX IIPOPLIBOM Ta3oB, CHCTEMB
TPeLMH WM OT/JeJbHble PA3phiBbl, TaK Ke KaK W eAHHH4lble TPYOKH, AB-
JSUOTCH CTPYKTYpaMu BTOPOro u Gojee BLICOKOTO MOPsSAKOB. 34ech BBI-

Puc. 94. CTpykTyphl, KOHTPOMHMPYIOUIHE MOJOMKEHHE OTAENbHLIX TPYOOK B3pHIBa.

! — paapuiBHble HapyweHHA; 2— TpellHHLl onepcHus; 3§ — fafkH; 4 — KOHTaKTh nNOPOA;
6 — TpyOKkH B3pLIBA

NeNISIOTCS JIHHEHHbIE, KOJbLEBble H NONYKOJblleBble, pagHalbHbie U ONepsio-
e TPelLHHbl, KOHTPOJHPYeMbie KPYIHLIMH paspblBHLIMH HApYIIEHUAMH H
30HaMM MOBBIIIEHHON TPELLHHOBATOCTH.

®opMupoBanue OpeKuMil, BHINOJNHSIOUIHX paccMaTpHBaeMble TPYOKH,
yame BCEro IMPOMCXOAHT B HECKOJbKO 3TamoB, YTo OOGYCJOBJAEHO HEOJHO-
KPaTHLIMH MTHOBEHHBIMH IPOPLIBAMH ra3os.

l'uaporepmaJjbiasi MHHepa/ju3alns, CBi3aHHAss ¢ TPYOKaMH B3pbIBOB,
JIOKA/U3yeTcs Kak BHYTPH MX, T4K H BO BMellawoUIMX nopojaax. B 3aBucH-
MOCTH OT re0JOrH4ecKoro MOJIOKeHHs MeCTOPOXAeHHS CJelyeT Noapasje-
JATh HA TPH CTPYKTYPHEIX THHA — BHYTPHTPYOKOBbIE, OKOJOTPYOKOBbie H
KOMOHHHPOBAaHHBIE (CJAOMKHLIE),

Haunbosiee yacTo BCTpeualwTess BHYTPHTPYOKOBB € MecTopoxie-
ausi. K #um ortnocarcs Axtios, Xuurauckoe, Jla-Konopano, mennonopdu-
poBhie MecTopoxaeHus padoHa Kananea B Mekcuke, psill MecTOpOK/eHHH
Mennoro mosica B Apu3oHe, noJuMeTalyiHueckoe Mectopox<ieHue Llyme6
B IOro-3anagmoli Adpuke, MHOrHe KapGOHATHTOBbIe MecTopoxaexus. Opy-
JieHeHHe mpHypoueHo K Tesiam Gpekunil. [lpeo6siajaroumas dopma pyaHbIX
Tesl — Tpy6ooGpasHada. B oblueit cl0XHOCTH BbiJeJSETCSA A0 NEeBSITH CTPYK-
TYPHBIX THIIOB PYJAHBIX TEJ.
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Puc. 95. Cxemb pa3mewiennss TpyGok B3puiBa (Opekunil) W pYLUBIX Tea Ha
TOPHEBO-PELKOMeTaNbHLIX MecTOpoKAeHHax (nmo B, A. Hesckomy, 1972).
@ — B SK30KOHTAKTE MHTPY3HBA LWenounblX rpanntos; O, 8 — okodo TpyGok Bapuiga @
MCHKAY HHMH.

] — cnanubl; 2 — H3BeCTHRIKH; J — rueficnl. 4 — uleo4Hble TPaqHTLl rpefizenu3dpoeatible;
6 — anauTel; 06— GPeKuHH; 7 — paiphLigunte HApviuenus; &8 — pyAHble KHIAW W Tena;
9 — NO3AHHE MKUJbI

Pne. 96. Cxembl CTPYKTYpH TOpHEBO-
penKozeMenbHLIX  MecTopowienuit ¢
PYAHLIMH  TeaaMH  BHYTPH TpyOok
B3PbLIBOB H BO BMEUlalouwHx WX 10po-
nax ¢ eadnoil (a), paauaabnoit (0),
pasnuunoi (8) OpPHEHTHDULBKONA pPyA-
HbiX Kua (no B, A. Hesckomy, 1972).
I — cpanubl; 2 — rueiicn; 3 — Gpekudu; 4 —
pPYAHble KHALL H Teaa
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OxonoTpyOGKOBEHE MECTOPOXKIEHHS MeHee pAacnpocTPaHeHbl W
NpejCTaBJAEHEl Yalle BCEro PYAHBIMH MHAAMH, JOKAJHIYIOWNMHCA B OAHOP
HIH HECKOJIbKHX CHCTEMax TpPeUlHH, a Takie IMTOKBePKOBbIMH  30HAMH.
B xayecTse mpuMepa MOXHO Ha3BaTh YpaHOBLIE MECTOPOXK/IEHHA PYIHOrO
nons Hpansiin 8 Koaopajmo, sonoropyaubie MectopoxaeHns [lapacyw n
Kmioun B Bocrtounom 3abafikanbe M HekoTOpble APYTHe pelKOMeTallbHble
MecTopoxkaenus, onucannble B. A. Hesckum («T'eosorns nocrmarmaThye-
ckux...», 1972) (puc. 96).

KomMOGuHupoBaHHbie (CHOKHBIE) MECTOPOMKIEHHHA, pa3BHBUIRECH
KaK BHYTpu TpPyOOK, Tak M BO BMEIIAIOWMX IOPOAAX, MHOTOUHCJEHHbI.
K HuM oTHOCATCH MHOTHE MeZHOMOP(HPOBbLIE MECTOPOIKIEHUS, HEKOTOpLIe
KapOoHATHTOBLIE, a TaKmKe TOPHH- pelNKo3eMe/bHEIE THIPOTepMalbHble
MecTOpOKAeHHs. Pyaubie Tesa MeCcTOpOMIEeHHH 3TOrO THIA Yalle BCEro
EMeloT (opMy OrpOMHLIX WITOKBEPKOB H CBA3aHSI CO LITOKAMH HUTDPY3WHB-
Hplx mopof. OpyneHeHue pasBHTO KAK B 3THX IITOKaX, TAK M BO BMemiaio-
[UX TNOpojax, a pyLHble Tejla 4acTO HMeloT 20HajbHOe, KOJblleBoe crpoe-
Hue. Il BHYTpEHHEro CTPOeHHs WTOKBEPKOB XapaKTepHO HaJH4YHe He TOJb-
Ko Opexuynii, HO ¥ cucreM GoJee NO3AHUX HaJNOXeHHHX TpewnH. Ha kombu-
HHDOBAHHLIX MeCTOPOMAEHHSAX HMEET MeCTO coueTauue Tpyboob6pasHblX pya-
HbIX Tell B TPYyGKax B3pbiBOB C OJHOH HAH HECKOMbKHMH CHCTEMaMM MKHJ
B JIHHEHHBIX TpeLlMHAX, HanpuMep Ha Mectopoxiaenuu Bynyxkraid B Byps-
THH, HJIH C 3KHJaMH B KOJbUEBLIX, KOHHUYECKUX M pajuaibHbIX TpeuluHax
(HexoTOpble KAPOOHATUTOBLIE MECTOPOMKAEHHS).

VIIL. PYAHBIE NMOJIS W MECTOPOXIEHNUS CJOXXHOTO CTPOEHNS,
OBYCJIOBJIEHHOTO COYETAHHMEM HECKOJIbKUX CTPYKTYPHBLIX THNOB

Pan pyAubiX moseil H MeCTOPOKICHWI HMeeT BechMa CJ0XKHOe reoJo-
rnyeckoe crpoenne. OcofeHHO 3To KacaeTcsi CKAapHOBbIX MeCTOPOXKASHMII,
TakuxX, Kak Aysp6axo-Typbunckoe, Cankckoe, Kauapckoe u np., a Takke
HEKOTODLIX rpefi3eHOBbIX W FUAPOTEPMAJbHbIX MECTOPOXIeHHH, NpHypOYeH-
HbIX K KOHTAKTaM HHTPY3UBHBLIX H BYJKaHOF€HHO-O0CAJOUHLIX nopoa (LxKu-
IHNCKOe W Ap.) WAH Pacnofaralouiuxci cpefn HHTEHCHBHO AHCNOLLNPOBAH-
HBIX MeTamMop(u30BAHHBIX TOPOM, MNepeceKkaeMbiX Pas3pLIBHbIMI HapyLIe-
HHAMH (HEKOTOPble 30JM0TOPYAHble MecTopoxidenus Eunnceiickoro xkpsamxa).

['eonoruueckas CTPYKTypa PyLHBIX MoJeil u MecTopoXKAeHui ONHCbiBae-
MOM Tpymnnbl onpefensercs coueTaHHeM CKAAAYATBLIX CTPYKTYp € TOPH3OH-
Tami OJlaronpusiTHbIX NOPOJL WJH 3KPaHOB, Pa3pPLIBHLIX HapyLIeHHH, KOH-
TAKTOB MHTPY3UBHBLIX MACCHBOB, BYJAKAHHUYECKHX annapartos.

Aysp6axo-TypbHHCKOE pyAHOoe NOJe MPHYPOUEHO K CEBEPHOMY
NelTpoKAHHAJLHOMY OKoHuaHHio TypbuHckofi 6paxucunkauuanu (pue. 97).
ATo cKJaf4aToe COOPYMKEHHE CJAOKEHO CHAYPHACKO-AEBOHCKIMHI BYJKaHO-
TeHHD-0Ca0YHBIME OTJOXKeNHsIMH, cpeayn KOTopnx npeobaanatr auabaso-
Bble NOPQHUPHTHI, AHAE3NTOBLIe H anAe3uTo-6a3a/nbTOBbie NOPQHPHTLL, HX
Ty¢el ¥ nasoGpekyuu. [Tpocaon ocagoyHbiXx NOPOA MOULHOCTBbIO OT 1—2 10
50 M mpexacTaBieHbl H3BECTHAKAMM, W3BECTKOBHCTHIMH U TY(OreHHLIMH
cnanumamu H necuanuxamu. Kpome roro, Bblzeasiercss crpaTHrpadiiuecku
BbilepiKaHHaa TO/LLA TAaK HasbiBaeMbiXx (DPONOBCKO-BACHJLEBCKHX H3BECT-
HaKOB MowHocTblo 200—1000 M, X KOoHTaKTaM KOTOPOA ¢ MHTPY3UBHBLIMH
TeJAMH M HPHYPOYEHLI MecTopoxiaenus. MuorouncieHusie n pas3noobpas-
Hbie 10 COCTaBY HHTPY3UBHbIE MaCcCHBbl repUWMHCKOro BO3pacra npeacrasie-
HH raG6po # ra66Gpo-AHOpUTAMH, AHOPHTAMH H KBAPUEBLIMH AHOPHTAMI,
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Puc. 97. Cxema reonornueckoro ctpoewns w paapes AyspGaxo-TypbHHCKOTO pyA-
noro moas (no §. Il. Baknaesy, 1973 r.).

I — coppeMentbie  OTAOKeHnHA; 2 — Sthhy3HBHE e H Tydorenno-ocanouHsle mopoast (Da);
3 —rT10 we (S—Dy): 4 — uzsectuaku (D): 5 — ra66po mu raGGnpo-AHOPUTBY, 6 — CepneHTHHHTDI,
7 = IHOPHTLI W KBapieBle AHOPHTBI; 8 — FPANHTH H I'DABOAHOPHTLY 9 — anaHThl, AHOPHTOBbIE
nopuputsl, namnpodupbl; /0 — ckapHsl M PYLOHOCHBlE SNHUAO3HTH: [/ — pyaHble Tena;
12 — 30HBl pa3noMa, KOHTPOJHDYIOULHE OpYAEHEHHEe H OpyLeHedble; 13 — ROUHTPY3HBHLIE paa-

eH
PLIBHbIE HapyUleHHA] [4 — NoCAepYAHLIE DA3PLIBHLIE HapYLIEHHS; [5 — MecTOPOMKAeHHS
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TpPaHHTaMu W rpanoguoputaMu. Cpenn faex BHIAGNSIOTCH PaHHHE JHOPHTO-
Bble H KBapuesble AHOPHTOZbE NOpGHPHTH H Oonee no3anune Mukporabbpo-
AHOPHTLI, amnpodupsl u Aunabasopble nophuputhl. MHTPY3HBHBIE MacCHBbI
HAXOAATCH B OCHOBHOM B BOCTOUHOM Kpbljie CHHKAHHAJH. B 0MHOH YacTd
nons oGHa)kaerTcs HanGosee KpynHblii BopoHuoscko-Aysp6axoBcKuii mac-
CHB,

Crnangatsie GOPMBI OCJOMKHEHB MHOFOUHCJAEHHBIMH PasHOBO3pPACTHBI-
MH paspbiBHBIMH HapYUWeHHSAMH: JOHHTPY3HBHLIMH, JOCKaPHOBLIMH, HOPYI-
HbLIMH (MOC/JeCKAPHOBBIMH) W nociepyiHbiMH. IlpocTupaHue  paspbiBHbIX
Hapywennii GaAM3MepUANOHAJIbHOE, CeBePO-BOCTOUHOE W pexe LIHPOTHOE.
Ilo mMHOrMM HapyUIeHHsIM TeKTOHHYECKHe IBMKeHHs HeoJHOKpaTHO B03006-
gosasauch. [To ganusim §l. I1. baknaesa (1973 r.), pasmelleHnne MecTOPOK-
AeHUH W PYAHLIX T€J B PYAHOM MoJie NOAYHHEHO CAeAYIOMHM OCHOBHLIM 3d-
KOHOMEPHOCTSAM.

1. DonbIIMHCTBO CKAPHOBBIX 30H W DPYAHBIX TeJ IPHYPOHYEHO K KpY-
TONMAJa0IlUM pa3pblBHBIM HapyulenuaMm. Pasmepnr pyaHbix Tej, NpHYpo-
4eHHbIX K pasjoMaM, 3HaYuTeNbHbl W JOCTHTalOT MO IPOCTHPAHHIO M Naje-
HHIO COTeH MeTpoB (MHoOrZa npeBblualoT | KM) npu MOULHOCTH oT | ZO
150 m. OpyneHensie pasioMbl HMEIOT I[PEHMYILECTBEHHO MepUAHOHAJbLHOE
unp Gauskoe K Hemy npocrupanue, MarHeTuT, NHPHT, XaJbKONMPHUT M APY-
THE pYyJAHbLle MHHEepaJhl 3aMellaloT pa3Apo0JeHHble W 3MHAOTH3HPOBAHHBIE
rpaHateBble H TpaHaT-NHPOKCEHOBble CKapHbl. SHAYHTEIbHAA 4acTb pYAHbIX
TeJ NpejcTaBleHa BKpPanJeHHBIMH pyHAaMH.

2. Ilpn o6GpazoBaHui CHHKAHHAJALHOH CKaalku B 3(hdy3mBHO-0CAN0Y-
HO# TOJIILE BO3HUKJIH MOJOCTH OTCAO0EHHA, K KOTOPLIM NPHYPOUYEHb MOJ0rHe
pyaHble Tena. Takue Tesa pasMellaioTesl TakiKe B NMPOCJOAX HIBECTHAKOB H
H3BECTKOBMCTBHIX Ty(ONMecuaHUKOB, KOTOPble AKTHBHO 3aMellaloTCst pYIoH.
Pasmepsl pyaubix tea no npoctupanuio 20—400 M, no nanennio 50—700 m,
no mowHoctH 0,1—30 m. Pynw yacro umeior nosocuatyio uiy GpekyHeBi-
HYI0 TEKCTYpbl ¢ 06/J0MKaMHu rpadarta, NHpOKceHa, snuaora. Jaa pyaHbIX
3anexell XapaKTepHa TOHKas MOJOCHATOCTb CKAPHUPOBAHHBLIX H3BECTHSKOB
€ BKPAanJeHHOCTbIO MHPHTA, MArHETHTA, XJOPHTA.

3. BoabWHHCTBO PYAHBIX Tea MPHYPOYEHO HEMoCPeACTBEHHO K KOHTAK-
TAM HHTPY3MBHLIX MAacCHBOB ¢ H3BecTHAKaMH. ITonaBnsiouwas yactb Mac-
CHBHBIX XaJIbKONHPHTOBLIX PYN MPHYpOu€HA K Yy4acTKaM KOHTAaKTa, BLIIYK-
JIBIM B CTOPOHY HMHTpy3uBa. Pa3Mepbl pyAHBIX TeJ 3TOro THIa HeBeNHKH,
HO KOJIHYECTBO HX 3HauuTesbHo. Hepellko Taxue py/aHble Teja CAHBAIOTCA
B CcTON0000pasHble pyalible 3a/deMu.

Taxkum o6pasom, B Aysp6axo-TypbHHCKOM pyaHOM mode, 1o 1. T1. Bak-
JiaeBy, JOBOJLHO OTYETJHBO BLIAEJSIOTCS TPH THNA CTPYKTYPHBIX 3JeMeH-
TOB, KOTOpbie ONpeAejqsioT COOTBETCTBYIOIIHE THIBI 3aJjexed: 1) KpyTbie
KOHTaKThl HHTPY3HBOB € H3BECTHAKaMH; 2) HONOrTHe cTpaturpaduieckHe
KOHTAKTbl H3BECTHAKOB H BY/AKAHOreHHBIX MOpOA; 3) KpyTonanaiollie pas-
PLIBHLIE HAPYLIeHHS G60JbLUIOro NpoTsxeHuss u rayGunbl. HauGosee uHTe-
pecHbl U BaKHbl B TPOMBIULJIEHHOM OTHOILIGHHH 30HW pasnoMmMoB. Oup siB-
JISIOTCS PYLOBMEWAIONIMMH AJA OHOTO THNA 3aJeXed W MeCTOPOXKIeHHH,
HO OJIHOBPEMEHHO H PYJONONBOAAWHMH AJs APYrHX, COOCTEBEHHO KOHTAK-
TOBbIX 3anekeH. BO6Ju3n KpyTtonajaaloUuxX pasphiBHBIX HapylleHuil BO3pa-
CTaeT HHTEHCHBHOCTb THAPOTEPMAJBHOTO H3MEHEHHsl MOPo4 M OpyIeHeHHs,
YBEJIMYHBAETCA COLEpIKanne MelH U Ke/e3aa.

OT1/10:Kenue MeJHbIX H KeJe3HbIX PYA KOHTDOJHPYETCH OAHHMH H TeMH
JKe paspblBHBIMH HapyLleHHSIMH, OJHAKO pPacrnpocTpaHeHHe MeAHblX Py
Gonee orpaHudenHo. JMKenesHbie pYAbl JIOKaAHSYIOTCH NpPEANOYTHTENbHO He-
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MOCPe/ICTBEHHO B 30HAX PAa3JOMOB, a JAJs OTJIOXKEHHS MeIHBIX pPyL HeoGxo-
AuMo obf3aTesbHOe coueTaHHe GJArONPHATHOH CTPYKTYpPbl (BKJWOUasn Te XKe
pasjomel) ¢ HauboJee MOAAAIOLULIMHUCH 3aMELIEHHIO Ke/e30CoAepKaulnMy
NOpPONaMH: aHAPAJHTOBLIMH CKApHAMH, THPOKCEHOBBLIMH  (CAJHTOBbLIMH)
CKapHaM{ H MHPOKCEHOBLIMH STHA03HTAMH. '

B pyanom none nabaiojaeTcs 30HaJbHOE pasMelleHHe MECTOpPOXKIe- -
HHH, KOTOpPOE Bbipa)KaeTcsi CMEHOI MecTOpOXK/IeHHH BbICOKOTeMMepaTypHbIX
MarHeTHTOBBIX PYJ, PAacHoJOKeHHbIX B 3HIOKOHTAKTe [IJIaBHOro MaccHBa
rpanoanoputoB  (AyspGaxosckoe, lOxmuo-ITecuanckoe, BopoHuosckoe,
Tponukoe u Apyrue MecTOPOMKIAEHHS), CYJb(HIHO-MATHETHTOBLIMH H CYJb-
(huaHBIMH MO Mepe yaaJeHHs OT rJ1aBHOrO MaccHBa K cesepy. B ueHTpasb-
HOM YacTH NOAfS pacHpocTPaHeHbl MArHeTHT-XaJbKOMHWPHTOBble H MHPPO-
THH-XaJbKonuputoBble pyasl (Baanmo-Anekcanaposckoe, DBorocaosckoe,
Yenenckoe u Apyrue MeCTOPOMIEHHS), a B CEBEPHOA — MHPHT-XaJAbKONH-
putoBble (Huxurunckoe, @ponosckoe, BacuabeBckoe mecropoxaenuns). 30-
HaJbHOe pa3MellleHHe MecTOPOXK/eHHH CBA3aHO B MEPBYIO OYEpelb CO CJAO0XK-
HLIM MyJbCHPOBABIIMM TNpPOLLECCOM  MiHepaaoo6pasoBaHus M NoC/ael0Ba-
TeJbHbLIM Pa3BHTHEM Pa3pbIBHLIX HAPYLIEHHH.

M3 npupenennoil xapakrepuctiku Aysp6axo-TypbHHCKOro pyAHOTO
[oJisl BHAHO, YTO OHO HMEET CJO0XKHOe TEKTOHHYECKOe CTpOeHIle, CJ0MHbIH
# MHOrogasnbiii KOMIJEKC HHTPYV3MBHBIX MOPOA H [LaeK H ANUTENbHbIH H
MHOroCTaJuiHbIA Npolecc MUHepasoobpa3oBaHus H (POPMHPOBAHHS PYAHBIX
TeJI.

JIxuanHcKoe pyaHoe nose Haxomnutcss B 3ananHom 3abaiikasbe.
['eomornueckoe crpoenne ero paccmorpero B paborax M. I1. Kywmmnapesa
(1947 r.), M. M. Tloeunairtc (1960), E. I. Manunosckoro n B. M. Urna-
ToBnua (1962) u np. Pyanoe none caoeHo najeo30ACKIMH KBapUeBLIMH
JHOpHTaMII, npopbiBalowumM kKemGpuiickne agdysnsHo-ocanounble o6paso-
Banusa (pnc. 98). KoHTakT Mexay KBapueBbIMH LHOPHTAMH W BMeLllaloulel
ero ToJlleii nMeer 6JH3MEpPHAHOHANBHOe npocTHpanue, Takoe e NpPOCTH-
panne uMeloT 3(PQy3nBHO-OCAL0UHbIE MOPOLbl, CMATLIE B KpyTble CKJaaKH
H CHJbHO MeTamopgu3oBaHHbie. B 3one kourakra pacnonoxen IlepBomaii-
CKH MacclB rpaHuT-nopdHPOB Me3030HCKOro BO3pacTa.

Ha nnowann pyanoro noss IWHPOKO PasBHUTbl AaHKH: MaarHorpanuTon
H MHKpPOLIOPHTOB — MpPOH3BOAHbIX MAaJe030HCKOro HHTPY3HBA KBaplUeBbIX
JAHOPHTOB; CHEHHT-NOP(UPOB, KBapueBblXx CHEHUT-MOphHpos 1 GocToil-
TOB — JIepHBaTOB Me3030HCKOH WHTPY3HH CHEHHTOB; rpannT-nopdnpos,
KepcanTHTOB — KHJbHLIX oTulenaennii IlepBomaiickoro nurtpy3nsa., boub-
INHCTBO JaeK IIMEIOT ceBepo-3anajfHoe i OJH3LWINPOTHOE MNpPOCTHpPaHHe H
10kHoe najgenne, IKuanHHCKoe pyaHoe nose BkJiouaer [lepsomaiickinii Mo-
AHGAEHOBBIH WITOKBEPK, XOJTACOHCKOE BOJb(PAMOBOE MECTOPOMKAEHHE H
Huxypexkuiit BoabppaMoBHIil LITOKBEPK.

[leppomaiickiiii MoOaHGIEHOBbLIA IITOKBEPK OXBATbIBAET OJHOHMEHHBIH
MaccuB rpaHuT-nopGupoB H npujeraiolile K HeMy c cesepa GlIOTHT-KBap-
uesble poropiki. JKusbHble Tesa, NpHypoUeHHbIe K Tpeutnnam ¢ pasjiyHoll
OPHEHTHPOBKOH, JIOKaNH30BaHbl B aniKaJbHOIl 4acTH Maccusa rpaliT-nop-
¢hupos 1 yactiuHo B poroBukax. Haubosee paHHUMH SIBASIOTCS KBapl-MHK-
POKAHHOBLIE XKLLl H TNPOXKHJAKH ¢ GHOTHTOM 1 MarHeTHToM. 3atem oGpaso-
BaJHCh KBapleBble W KBApL-MOJEROLINATOBbIE XUJbl H NPOXKIAKH ¢ MOAHG-
JeHHTOM il APYruMi cyibduaami, ConpoBoK/JaeMble MHKPOK/IMHH3ALIEH H
rpeiizenn3auueil BMeLlaolUHX NOPo.

Ha XoataconckoM Ku/ibHOM BOJb(HPaMOBOM MECTOPOMIEHHH B 3amajl-
HOH 4YacTH pPYAHOro noJs KBapl-CyJb(uiHo-rioGHEpUTOBOE  Opy/AeHeHHe
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Pyuc. 08, Teojormueckas cxema JDKumwnckoro pymrore moas (mo M. T Kymmapesy, 1954 r.).

[—4 — nuwxkunit maneosoit; |/
Bhle AnopuTh; 5—9 — me3o3ofickue obpa3oBanna: § — rpaHuT-nopdupsl; 6 — NOpPGHPOBHAHLIE anaHTh; 7 — KBapleBhie cHeHHUT-nophupsl; § — cue-
HAT-NOPQHPLI H KBapueBbje cHeHHT-n0pduph, 9 — GocTonuTL; [0 — KOHTAKTOBLIE  POTJIBHKH] 1] — MmoauGAeHHT-KBapLUeBble JHALl, [2 — KepCaHnTHTh;

— MeTaMopdHuecKHEe CAaHUbl; 2 — nOppHPHTH, COHAHTEHI, anbGHTOGHPE; 3 — CepneHTHHNTLI, NHPOKCEHATH: 4 — KBapue-

13 — rioGHepHT-KBapLeshle XHAbl; /4 — pa3pbiBHble HapyLieHHA



IPHYPOYEHO K CKOJOBLIM LapylieHHM B OCHOBHOM LIHPOTHOTO W CEBepo-
5anajHoro NpoCTHPAHUS, NTaJalolluM IJiaBHLIM 06pa3oM Ha Ior M 10ro-3anajl
non yrnamu 40—60°. Kpome Toro, BCTpeyaioTcs MKHJB, NpHYpOYeHHble K
IHPOTHLIM TPELIMHAM, NOYTH BepTHKAJbHBIM MJIH C KPYThiM NajeHHeM Ha
cesep M Ha ior. Ilosiorne mWHpoTHBIE TPEIIHHbL ABAAIOTCS CKOJIOBBIMH, a KpY-
TOTajalouine — TPeuHHaMu oTpbiBa. Pyilsl cogepKaTt 3HauHTEeJIbHOE KOJH-
yecTBo Cyab®hHIOB (MUPHT, raneuut, cdanepur) u HMeOT NoJoCHUATOE
cTpoeHHe. Brosb KHJI BMeLlalouile MOPOJbL MOJBEPTJIHCh THAPOTEPMAIbLHO-
MY H3MeHeHHIO, 00pa30oBanuCh 301l Oepe3HTOB, KBapl-CepHIHTOBLIX, CEpH-
LHTOBLIX H KHJALOEPTHT-(II0OPHTOBBIX H3MeHeHHBbIX mHopoxa. HanGousbliee
pacrnpoctpaHenue noayduan Gepesutbl. Ilo MuHepanbHOMY COCTaBy CpeiH
KU BBIIENSIOTCA MHKPOKJIHHOBBIE, THPHT-TIOGHEepPHT-KBapleBkle, cyabdiil-
HO-TIOOHepUT-KBapLEBble, POLOXPO3HT-TioOHEPHTOBble W KBaplesble. @op-
MHPOBaHHE KHJ NPOHCXOAHJIO HEe MeHee YeM B NATb CTaAWH, pasieeHHbLIX
TEKTOHHYECKHMH MNOJABH)KKaMu. B mepnox ruzpoTrepManbHOi JeATEeNbHOCTH
BAOJb KHJ TPOABIAAHCE cOpocOBEle H COPOCO-CABUIOBbLIE NepeMelleHns He-
60JIbIIONH aMOAHTYAbL.

HMukypcknli Boab)paMOBBIH HITOKBEDK 3aHHMAaeT LEHTPaJbHYI0 HacTh
pyanoro noas (cm. puc. 98). Ou neranbuo nsyuen E. IT. Manuuosckum #
B. H. HUrnartosuuem (1962). B npenenax wmwtokeepka HauGoJjee paHHHMH
SIBJAIOTCA CBETJIO-Cephle lLIeeqHTOHOCHbIE MOJEeBOIINATOBLIE MPOXKHAKH, Ie-
pecekaiolline KBapl-MonHGAeHHTOBble uJabl BOau3u Ilepsomaiickoro mac-
cuBa rpaHuT-noppupoB. 3ateM 06pa3oBaNHCh KBapl-TIOGHEPHTOBbiE MpO-
JKHJKH, TTOTOM MHKDOKJHHOBLIE, NO3AHHE KBapU-TIOOHEPHTOBbLIe H, HaKOHEI,
KBapl-GJ/l00pHT-POLOXPO3HTOBLIE NPOKHAKH € CyAb(HAAMH H TPOXKHAKH
pPOroBHKOBOro Kpapua.

B pesynbraTe cratnctHueckoil o6paboTKH MaCCOBBIX 3aMepPOB 3JI€MEH-
TOB 3ajeraHus MPOKHJIKOB H HCNOJb30BAHHS MeTO[a YAEJbHOH TpelinHo-
BATOCTH OblLIO YCTAHOBJEHO, YTO HA PasHbIX yyacTKax IUTOKBEPKA MaKCH-
MYMbI TTPOXKHJIKOB HMEIOT pasjiyuHble 3JeMeHThl 3aJeranid. B opHeHTHPOB-
Ke MNPOMKHJIKOB BBLIIEJSIOTCH pajHaibHas H KOHUEHTPHUECKasi CHCTEMbI 110
otuowenuio Kk IlepBomaiickomy maccupy rpaunt-nopgupos. OcHoBHas Mac-
ca KOHUEHTPHYECKHX MpPOKHIKOB nanaer B ctopony I[lepsomaiickoro maccn-
Ba mox yraamu 70—80°. Boaee nosorue yrabl (65—60°) nmapeHus orMmeua-
I0TC B CeBepHO# uyacTH wmTokBepka. OGorauieHHble py/AHble Y4aCTKH yCTa-
HOBJEHbl B CEBEPHOH M I0JKHOH uyacTax LITOKBEpKA.

BoabmuHcTBO neeaefoBateaefl noJsaraloT, yto Bce opyaeHeHHe JIxKn-
IUHCKOr0 PYILHOro MOJsi CBSI3aHO C ME3030HCKHM TFPaHHTHBIM HHTPY3HBOM,
anHKalbHbIM BBICTYNOM KoToporo sasasercs [lepsomaiickuii rpaHuT-nopdgu-
posblii Maccus. Opynenenue Gbl1o aByxstanHbiM. CHauana o6GpaszoBalcs
[MepBomaickuii MONHGAEHOBLIH NITOKBEPK, 3aTeM BHEAPAJIHCL NaHKH Kep-
CAaHTHTOB, Nocje KOTopblX (opMmuposatich HMukypckuit mroksepk u XoJ-
TaCOHCKOE JKHJbHOe MectopoxaeHHe. O6pasoBaHue TPEUIHHHOH CTPYKTYPLL
PYAHOro moJisg CBA3aHO C BepTHKAJbHbIM [aBJeHHEM KYNOJOBHMAHOrO Bbi-
cryna [leppomaiickoro MaccuBa rpaHuT-nopgHpos.

30M0TOPYLHOE MeCTOpPOXKIEHHE, Haxoasleecss Ha ceBepe Enucei-
CKOrO Kpsi?Ka, NPOCTPAHCTBEHHO TArOTeeT K MNPOTAMEeHHOH (aanHa GoJee
300 kM, wipuHa fo 20—35 kM) moJsoce pa3BUTHS 30H paccjaaHleBaHus W
npobaenns nopod. Ouo usywasoch psaoMm uceaeposaredein (I1. C. Bep-
teiinom, H. B. Ilerposckoii, H. B. CraxeeBbiM 11 ap.). 30/0TOe OpyAeHeHHe
Pa3BUTO B TOJLLE OJHOPOAHBIX (HUANHTOB MPOTEPO3OHCKOro BO3pAacTa, Ko-
TOopasi CJA0MHO AHCJOLUHpPOBaHa H pa3blurTa NpoLOJbHLIMH H IONEPEeYHbIMU
pa3pbiBHbIME HapylleHuaMH (puc. 99). Pyauble Tena o6pasoBajuch B 30-
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Puc. 99. T'eonorudeckne naaner nosepxuoctn (a) u BTOpOI‘O ropusonta (6) u paspes nmo aunnu AB (8) (mo B. A. Byammuuko-
., 1969 r.).

I — dunnutoruanbie cnanubl; 2 — QHAAHTHE  § — TAMHMCThIe H aneepnm FARHHCTBIE  CAAHUB, 4 — THADOTEPMANbHO H3MEHEHHEIE NOPOAb; § —
PaspLiBlbie HapylleHUs, 30ubl APOGACHHA W CMATHA NOPOA; 6 — KBapLeBble MKUAbLL M JKHJILHBIE 30HBI




flax HHTEHCHBHOrO paccjaHleBaHHs IOPOIN CeBepo-3amafHOro IMPOCTHPA-
HHsl, B TPelUlMHAX H YaCTHYHO B 3aMKaX H3OKIHHAJbHBbIX CKaajgoK. Pyauble
TeNa HMEIT CJ0XKHYI0 pasHooGpasuyio ¢opmy. OuH CJAOMKEHb KBapUeM
C He3HaUYHTeJbHbIM KOJHYECTBOM IHPHTA, apCeHONMHPHTA W NMHPPOTHHA. 30-
JIOTO CaMOpolHOe, KpYNHOe, BbicoKompobuoe, Pacnpeneneno oHo BecbMa
HEpaBHOMEPHO H HacCTO BCTpedHaeTCd COBMECTHO C ClebQ)lLD.aMn CBHHUa H#
HHHKa. .

Ha wmecropoxaeHud pasBefdHO WeECTb PYAHBIX 30H. Pyldunie 30uH
I—I11 obpasoBaauch B BHCAYeM GoKy [/1aBHOro HapylleHHA u ABJASIOTCA
neGonplinmyu. Ha BepXuux ropu2oHTax pyalible Tela HMEIOT CJA0XKHYIO,
yacTo CeAJoBHIHYI0 (opMy H oboratleHbl cynbpuaamu u 3onotoM. C ray-
6GHHOM BeslMYHHA PYAHLIX TeJ yMeHLLIAaeTcsd, ynpoulaTcs ux ¢opma, cocras
H OHH IOCTENEHHO CMEHSHOTCH TOHKHMH MPOXKHAKaMu OGe3pynHoro Ksapua.
Hukuaa rpannua pyAHBIX 30H — MECTO MX coujeHennsi ¢ I'napubiM napy-
wenvem. B nexavem 6oxy I'iaBnoro napyiieHusi H3BECTHB! eAMHHYHbIC KBApP-
HeBbie XKL U APOKHAKH C paccenannoll BkpanienyocTbio nupura. [lo nane-
HIIO OHH COENMHANTCA C pyAHMMU 30oHamu [V—V.lopusourtansuas AauHa
3THX 30H ¢ raybnHoli ymeHbwaercs. MaxcumanbHOe CKOMJeHHe KBap-
IleBO-pyAHoro Matepuana B 3onax IV—V npuxoanrcs Ha CpeaHiO0 4acTb.
Pynnble Tena 3jlecb MMEOT BechbMa CJA0XKHYW0 (opmy M cTpoenune u obGora-
mensl 3on0ToM. Pyanas 3ona VI siBasieTcA 10ro-BOCTOYHBIM IPOAO/KEHHEM
3on IV—V, Ho B naade cMellena. Pynubie Tesa 3TOH 30HHI uMeloT GopMmy
HKHJI W XKHJIbHBIX CBHT.

Mayuenne ctpyktypst Mecropoxnienus I1. C. Bepmrefinom (1962 r.)
NOKa3ano, yTo KBApUEBO-PYAHLIZ Te/a KOHTPOJAUPYIOTCA 30HAMK paccian-
UeBaHUA. Y4acTKH pasBuTus GoJiee MO3AHER CYAbQUAHOH MHUHepalH3aAUUHU
NpHYypOYeHbl K MOJOTHM KBapleBbIM TeJaM, 0COGEHHO MeCTaMm COuJIeHeHH:
HX C KpyTonajaloUlMMH XH/IbHBIMH 30HaMd. Takue yyacTKH BKJ/IO4aloOT
CepHH COJHIKEHHBIX DYIHBIX Te/l, NPHYEM B MEXKAYKHJIbHBIX NpPOCTpPaHCT-
Bax pacrnosiararoTcsi HenpasHJbHbie MO (GopMe pyaHble cTtonbbl, OHH TakkKe
BKJIOYAIOT CEPHHM PYAHLIX TeJ, TOYHee HX OTPE3KOB 110 NPOCTHPAHMIO M MNa-
JleHn1o, NaBasi PaClIMpeHHS H «y3Jbl» B MeCTax INOJOTHX 30H H Pe3Ko Cy-
Kafach HA HX BEPTHKAAbHLIX NPOJOJKEHUAXK.

F'nasa VI
CTPYKTYPHBIE THUIIbI PYAHbIX TEJI U PYOAHbIX CTOJIBOB

COBCTBEHHO MATMATHYECKHE MECTOPO)XXIEHHA

ITo knaccuduranun A. H. 3asapuukoro, A. I'. Berextuna u M. H. Ton-
JIEBCKOrQ BBIJEJCHBI TPU KJacca B rpynie COOCTBEHHO MarMaTHUECKHX Me-
CTOPOXKIEH !

I. PannemarmaTtuueckie MeCTOPOXKACHHS.
II. TlozanemarmMaTHyeCKHE MECTOPOKACHHS.
1. HauyaapHOH crTafup KpHCTAAdM3alLHK OCTATOYHOH Marmel.
2. 3akJIOUHTeNbHOH CTajH{ KPHCTAJIH3ALUHH OCTATOYHON MarMbl.

ITI. MarmMaTnueckne JIMKBALHOHHbLIE MECTOPOKAEHHS.

Pannemarmatuyeckye mecropoxaenus. K pannemarMaTHuecKum
B OCHOBHOM OTHOCATCA XPOMHTOBLIE pyAHbBiE Tesa, 3aneraioiie cpeau cIpa
THHUUUPOBAUKHKIX (a3aNbTOHAHLIX HHTPY3HIE. Marmartuyeckue macchl, ¢ oc-
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THIBAHHEM KOTOPHIX CBf3aHO (hopMHpOBanHe MOMAOOHBIX PYANBIX TeJ, BHEX-
pS/INCL MO PasaoMaM H KPHCTAMIN30BaJlCh CPeiil MONOrHX, NPaKTHUeCKH
ropH30HTANbHO 3ajeralounx naaTgopMelHblXx CJAOHCTBIX TOMLL, MepeKpbl-
BAIOUHX AHCJOUHPOBAHHbIE NOPOILLI KPHCTAMIYECKOro ocHoBania. dopmi-
pylolLLHecs B TaKUX YCJAOBHSAX MacCHBLI MpeactasieHbl jdonoantamu (byuw-
BEeALACKNE MW JAPYrHe MaccuBbl), AHO0 MOLIHLIMY TIPOTSKEHHbIMH TeJaMH
(Beaukan naiika B lIOxHoit Adpuxe).

B cooTBeTCTBUM ¢ TeosIOTHYECKUMH YCJAOBHAMH GOPMHUDOBAHAA CPeaH
paHHeMarMaTHYeCKHX XPOMHTOBbIX PYAHBLIX Te/ BLIAGASETCH JBa CTPYKTYyp-
HbIX THNA: BblAep:KaHHble MAACTOBble TesJa M I1aCTOBbie Teaa Gnioauneod-
pasHoit hopmbl.

Botdepacarinole naacrtosele Teaq. Pa3MellaloTcd OHH COrjlacHo CTpaTH-
(dhUKauni OCHOBHLIX H YJAbTPAaOCHOBHBLIX IIOPOA JIONOJAMTA, KaK 3T0, B
YacTHOCTH, OTMevaercsi anas bByuw-
Beabackoro  maccusa (puc. 100),
T8 XpPOMHTOBLIE MJ1aCTHl CTPOro
CAeRYIOT ropi30HTaM HOPHTOB pas-
Horo cocrasa. ['opuzonTel nopoi u
NAAacTbl XPOMIUTOB B NepHoOL HX 06-
pa3oBaHHA He NOABEPraJHch CKJal-
KooOpasoBanuio MM JApyrum je-
hopmaunam, Kotopble 6L HapyLIH-
Nl BLIAEPIKAHHYIO MOJOTYI0 [CeB-

Al o i 4 G Pl [ A

poctpatnukaunio. Cam e npo-
LecC KpHCTaNJAM3aLHH MarmartHue-
CKHX TMOpPOR H pYA HPOHCXOAHA B
CNOKOHHOH TEKTOHHUECKOH obcTa-

Puc. 100. Tlonoxenue XpPOMHTOBLIX PYAHBIX

Ten B pa3pese paccaoeunuix  nopon bByw-
BedbAckoro maccusa, MOAP (no [1. A. Bar-
Hepy, 1932 r.).

] — nopMT NATHHCTHI; 2 — nopuT  AMaanarosniily
3 — HOpPHT, OKpalieiumit OKHCAaMK JKene3a; 4 — [o-

HOBKE. JOCHI XPOMHTOB (HHIKHAS, NPOMENKYTOMHAR H Bepx-
[1racTo8bLE Téeaa ﬁﬂfoaueoﬁ- HsA); & — auupPTO3IUT rpyGONATHHCTLIT
pasnou  ¢gopmor. HabGanwpawores

AUl B Benankoi naiike OCHOBHBLIX H YJbTPAOCHOBHBLIX NMOPOJ, BBITSTHBAIO-
uieica Ha npotaxeHun Gonee 500 kM npu MowHocTH G6osee 10 kM. Konrak-
Thl Jalikp C BMEILAIOUWIMMHM NOPOJaMH KPYTOHAKJOHHBLIE, a cTpaTH(uKaumud
MOPOJ Pa3HOro CocTaBa OpHeHTHpOBaHa B O0LLEM NepneHanKyJaAapHO K KO-
TaKTaM Aaidku, HO HMeeT TeHACHUHIO B CpeiHell ee 4acTH K NporuGauuio.
B coorseTcTBMM ¢ TaKoOil BOTHYTOCTbIO 3THX KOHTAKTOB NJOCKYio GJiojue-
o0pasnyio ¢opmy npuobGpe/in U NJ1acToBble Teala XPOMHTOB, Pa3BUTLIE BLOJb
cTpatuuKaun.

MNospnemarmatnyeckne mectopoxkpenus. K mno3gHeMarMaTHuecKHM
OTHOCATCA PYAHBbIE Teja NPOMbILIIEHHbIX MECTOPOXKAEHHI XPOMHTOB, THTA-
HOMAarHeTHTOB, THTaH-pelKOMeTafbHble, THTaH-pelKo3emenblible W anaTH-
roBbie. OOMM A4S HNX SBJASETCA TO, 4YTO HX JOKaJu3alusg HaXOLHTCH
B TECHOH CBfI3H C OCODEHHOCTAIMH CTPOEHHSI PYAOHOCHBIX HHTPY3HBOB.

OcCTaHOBUMCA HA CTPYKTYPHBIX YCAOBUAX JOKaMM3aLHH XPOMUTOBBIX
pyausix Tten. ITo cTpyKTypHbIM OCOGEHHOCTSAM XPOMMTOBLIE 3a/eXH, NpH-
YpOueHNnble K AYHHTAM, MOryT ObITh pasiefeHbl Ha ABa Tuna. K nepsomy
H3 HHX OTHOCATCSA pyAHLIE TeJla C pacnablBUaTLIMU KOHTAKTaMH, BO3HHUKIIHE
B OTHOCHTE/NbHO GOJiee paHhue CTAaJMH 3aCThIBAHMA MarmMaTHYeCKoro Maccu-
Ba. Ko BTOpoMy THMYy OTHOCATCA KHJAONOAOGHbBIE XPOMUTOBbLle PYadHble TeJa,
sajieraiiie B AYHHT-rapubypruToBOf NOJOCYATOH 30HE W NpeACTaB/sIOULHE
co00l, HECOMHEHHD, HHBEKUHOHHble 00pa30BAHMSA, BHeAPUBILIWECH BAOJb
TpelnH, B GOJIbIIHHCTRBE CAyuyaeB 1O OPHEHTHPOBKe COBNALAIOWHX C 3Je-
MEHTaMy 3ajeraHds NepBHYHOH NOJOCHATOCTH H pexe KOCOo CeKylUux ee.
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Pynuuie Tesa, OTHOCHIIMECH KO BTOPOMY THIIY, HHOrAa uMelT ¢Gopmy He-
GONbLIHX LITOKOB, OTTPAHHYEHHLIX OT BMEWIAIOUIHX NOPOJ CepHeil TpellyH,
00yC/I0BHBUINX CJI0JKHOE CTYIEeHUaToe CTPOEHHEe KOHTAKTOB.

A. T. Berextun (1937 r.) yxasbiBaer, 4To anogusbl XpOMHTOBLIX PYA
B NMEPUJIOTHTHI 3a MpPeJesbl BMEIAIoMHX HX IYHHTOBLIX y4acTKOB HabJ/104a-
1oTcsl Kpafine peako. XapaKrepHO, uTO B GOJbLUIMHCTBE CJAy4YaeB pyJaHbie
Tesla 3aJIeraloT COrJIACHO C BMELlalomMMH WX AYHHTOBLIMH I10JI0CAMEH He3a-
BHCHMO OT WIHPHHLI 3THX moJoc (puc. 101).

Coraacuo panupim . I'. Kpasuenxo (1973), B KpymHBIX XPOMHTOBBIX
PYAHBIX TeJiaX, PA3BHTHIX B F€OCHHKJHHAJbHBbIX 00/1aCTsX, LEeHTpa/ibHble HX
YaCTH CA0KeHbl MACCHBHbI-
MH H [YCTOBKpalJ/eHHbIMA
pylaMu, a BAOJb KOHTaK-
TOB pacnpocrpaHens ybo-
rHe BKpalJieHHble XpOMH-
Thl. B 3THX pyaHbIX Tejax
HEepeLKOo OTMEeyalTCH
CTPYKTYpBl GyaHHa)a, Ko-
topule no . I'. KpaBuenko
HauboJsiee XapaKTepHbl AJIsE
Kpakunuckoro maccusa yib-
tpatazutos. OGbIuHO OYAH-
HUPOBAHHbBlE  XPOMMTOBLIE
TeJa CJaraiTcs MacCHBHBL-
MH pyJdamH, H3peika nepe-
- XONAUKMH BO BKpalljieH-
e Fotle X4 B5 vvie paswocrn.

Ha Kpakuuckom mac-

Puc. 101. IdyrutoBble nojockl ¢ XPOMHTOBLIMH TelaMH  CHBe pPAa3BUTLI YIJOUIEHHBIE
B nepupotutax Uopamnuckoro mecropoxazennsn. Cxe- -
matuyeckuil naan (no A. I'. Berextuuy, 1937 r.). HRESORILANETeHa. APl
I — pyuuts; 2 — nepHpoTuTul; 3 — GazanbThl; 4 — CEpPNEHTHHH- TOB, BO3HHKLIME B yCJIOBH-
Thi; 5 — 3a/eXH XpOMHCIOrQ Keae3Haxa ax cnaboro GYD,HHH}JOB&-

nns. Ilpw pecbma  3navn-
TesbHOM OyIHHA)Ke pa3BHBAIOTCH KOPOTKHE, CHJAbHO BBIMYKJble pydHble
JuH3bl (puc. 102). Mspenka oTmeualoTcsi XpOMHTOBbLIE JIMH3bI, COCTOSLHe
H3 HECKOJbKHX NOYTH MOJHOCTbLIO 060COOMACHHBIX Tell.

JIukBauHoHHble MelHO-HHKeNeEble Mectopoxaenus. Cpenn paccmar-
pHUBAEMbIX PYAHBLIX TeJ BBIAGNSIOTCA CHEAYIOUHE CTPYKTYPHble THIbI: mnJjac-
TOOOpPAa3Hble pyAHble TeJa BKPAMJEHHbIX PYyA M ILIMPOB B CTpaTHOHLHPO-
BaHHLIX TFOPH30ONTAX BMEWAIOUINX HHTPY3HMBOB, KM/ H pYAHble 3aJexi
GoraTblX pyA, NpHypOUeHHble K TpellHHaM H 30HaM pa3pbiBOB.

l1racroobpasusie pydnble Teaa BKPANAGHHLIX pyd U WAUPOB & CTPaA-
TUPUUUPOBAHNBIX 20PUBOHTAX BMEWAIOUUX UHTPY3uB06. B nuaacroobpas-
HbIX PYNHBLIX TeJax CJAeAyeT pa3iuuyarh CHHreHeTHYECKYI0 MarMaTHuYecKYIo
BKpanJ/eHHOCTb, KOTOpas, BUAMMO, HAXOANTCS NMPHMEpPHO Tam, rle oHa Bbl-
JAeJniach, U 3MHIEeHETHYECKYI0 BKPATJIEHHOCTb, BO3HHKIIYIO GJM3KO OIHO-
BpeMeHHo ¢ nepsoil, HO pa3BuTYi0 B GOKOBLIX MOPOAAX, Kak MpaBHao, OUeHb
HelaJleko OT KeHTakra. HauGonee uacTo BKpPamieHHOCTb CYJb(GHAOB Ha-
6niofaeTcs B NPHIOHHON 4YacTW MaccuBa, 3[ech NpPOAB/CHB HE TOJbKO
BKpamjeHHble pyibl, HO W PyAHbie LWJIMPH, a TakkKe GoJee KpynHble pYyA-
Hble cKomseHusa. B apyrux cayvasix pyAHBI pacnyaB, HAKAaNJAHBAIOLIHHCH
B JIOHHOH 4acTW MaccuBa, MOKeT BHEAPATLCA MO TPelluHaM B Bepxuue 4a-
CTH YK€ OCTBIBLIEr0 MacCHBAa H3BEPIKEHHLIX MOPOJ.
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Puc. 102, Ctpoewne XpOMHTOBON DPYOHON 30HBI (@) H Xpo-
MUTOBLIX JuH3 (6 u 8) KpakuHckoro mMaccuBa yabTpabasu-
toB (no I'. I'. KpaBuenxko, 1973).

! — nepuaoTHT; 2 — AYHHT; J — XPOMHTOBHIC PYABl CIJOLIHBE;
4 — TO e, BKpalJcHHbIE

o 70 20em

b cb—

Puc. 103, Pasauuneie GopmMbl PYIHBEIX

(mo I1. B. JMannny, 1956 r.).

a, 6 — ycrynoo6pasiioe m3MeHeHHe MOULHOCTH YKHJI; & — Mepexofl pyA W3 onHoit TpelmlHHH B
ApPYTylo; e — coeaHHenHe NnapantenbHbIX KUA; 0 — pa3BeTBJeHHe MKHIBI.
| — NHpOKceHuTH; 2 — pyannie Kunbl. CTpenkamMi YKa3aHbl

TpemHn B npolecce pyaocoGpasoBaHHA

KNI MOH'-IEE‘O[‘)CKOTO MeCTOPOKAECHHRA

HanpasJeHHA ABHMKEHHs BLONb
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AKunvt u pyouvie sarexu Goeareix pyod, npuypouenHsie K TPewuHam u
80HAM Pa3pble08. Kbl 1IMEIOT THIHYHYIO MAHTO0OpasHyo HOPMY, OpHEeH-
THPOBaHbl BepPTHKAJbHO, HAaKJAOHHO HJH rOpH30HTaJbHO K 3aJeraloT, Kak
npapgino, B CaMOM Teje PYNOHOCHOTD HMHTPY3HBd4, HO HHOrJAa NepecexanT
KOHTaKT, NPOHHKas B fokoBbIE 1mopoabl Ha HeBo/blIHe PacCTOSAHHS. Mune-
pPanH30BAHHbIMH OKAa3bLIBAKOTCH TPELLHHBI, OpHENTHPOBAHHBIE COrJdCHO Ipo-
TOTEKTOHHYECKHM 3JIeMEHTaM HHTPY3HUBHDBIX nopoa. B OAHHX MeCTOpOXie-
uusx, Hanpumep Monyeropckom (Koabckuil nonyoctpor), Hosabliasi 4acTb
PYAHBIX KHA 3aneraet BAOAL KpyTonanalomux, ydauyle PECPTHKAABHBIX Tpe-
UIHH, BBITAHYTBLIX IO JlJTI'lHHO}‘:i OCH HHTPY3HBOB, HO OJAHOBPEMEHHO pa3BnBa-
[oTCSl 1 HeboJiblIHe FOPH3OHTANLHO  3aJieraiolye HJH MOJOronafalollye
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ue. 104, Hetanbublit padpes uwepes OYHCTHYIO Kamepy
pyanuka Kayaa, Kosbexunfi noayocerpos (no I, W. Topoy-
HoBy, 19€8).

I — OpexuHeBHAHLIE PYAL; 2 — mMacCuBumie PYAL; 3 — BKpanAennbie

pyAbl B CeprneHTHHHTax; 4 — AnabGaibl; 5§ — opyacHeable GHANHTLI;

6 — duaauTh; 7 — TydQubuTE; 8 — nocnepyinble  pa3pblBHbie Ha-
pyuieHus

HHJBl, KOTOPbLleé HEPEILKO CJayzKaT COeIHHHTeJbHBIMH 3BEHBAMH MeEXIY
Kpytonafaiouwnmu xuaamu (puc. 103). B momenr ux dopmuposaHus npo-
" HCXOAMJIO pacKphiTHEe HauboJiee JIPEBHHX [0 BPeMeHH 3aJI0XKEHHSl TPeLLHH,
BO3HHKWINMX eule 10 c6GpocoB. Ho pyaHbie Tesa OKasbiBAOTCS MOJONKE
cObpocoB m, CaeAoBaTeibHO, (OPMUpOBAHME paccMaTPHUBAEMBIX Kuja NPO-
HCXO0/IHJ1I0 3HAYHTENBHO NO3JAHEE BPeMeHH 3aJjoKeHHA PYAOHOCHBIX TpeLlHH.
OcnoBHasl 0cOBeHHOCTb KHJ — IHTOOOpasHas ¢popMa M YeTKHe KOHTAKTHI
HX C BMellawUHMH IMOpodaMHi. Buus no najeHH0 OHH 1aJieKo He pPaclpocT-
pansioTcd, HO XOpOIIO MNPOCJAEKHBAIOTCA 110 TNPOCTHPAHHIO.

Ons MecTOpOXKACHHH, 3ajeraiomiyXx B HMHTPY3HBAX OCHOBHBIX TOPOL,
BHEJIPDHBUINXCA B ﬂJlBT(pOpMEHHYIO Oﬁ.ﬂaCTb, KaK 3TO, B HAaCTHOCTH, HMeEeT
mecto Ha Hopu/JIbCKOM MECTOPOKACHHH, XapaKTepHO pasBHTHE TaKiKe ropH-
30HTaNbHLIX »XHJ GoraTelX py/, Pa3BHBAIOLIHXCA B JAOHHOH YaCTH PYMOHOC-
IIbIX MHTPY3HBOB.

3anexu CyNbQUAHBIX MeNHO-HUKeNeBHX pya B OTAHYNE OT PYLHBIX
KU CHOPMHPOBANHCH B CYLLECTBEHHO HHBIX CTPYKTYPHbIX YCJOBHSIX, KOTO-
pble [eTajbHO H3ydYeHbl HA mpHMepe MecTopoxaenuil Tleyenrn I'. Y. TopBy-
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HoBBIM (1968). O6meli HX 0COGEHHOCTBIO ABAAETCA TO, UTO OHH NPHYPOYCHE)
K TeKTOHHYECKHM 30HAM, CONPOBOXKAAMOLINMCS TEKTOHHUECKOH Opexuneil.
Sty 30HbI Pa3BHBANNCL HA KOHTaKTe PYLOHOCHBIX HHTPY3HBOB C GOKOBBIMH
A0pOAaMH, HO HHOCA OHH CeKYT ITOT KOHTAKT nof octpeim yriaom. Haubo-
Jiee MOUIHbIE YacTH PYAHLIX 3ajeeill BOSHHKAIOT B NPHOTKPLITHIX HacTaX
PYAHBIX 30H, NPOSIBUBUIMXCA B HX M3rubax Mo NpOCTHPAaHHIO W OKA3aBIIKX-
¢l HanboJiee JOCTYNHLIMM AJsl NPOIABHIKEHNS KUAKUX CYJAb(UIHBIX MacC,

Hccneposanusmu I'. M. I'opGynosa ycraHoBJeHO, YTO B PYAHBIX Teaax
mectopoxkaenus [leuenra B mopapafiolleM GOJbLIMHCTBE CJAyyaes ChJOLI-
HblE CyJbGuAHbIE PYAL 3aHMMAIOT CaMOe HHXKHee MOJOXKeHlie B OpyAeHe-
N0# TEKTOHWYECKOH 30He WIAH ¥e HaXOQATCH BO BMEIUAIOWIHX NOPOAAX HuMce
30HBI GPEKYHEeBLIX PYA. DTH PYAB OTJArajnch NpenMyLIeCTBEHHO B CTOPO-
He, KaK Okl B TeHH OT CpPABHHUTEJNbHO NPAMOJHHEHHOH OpyaeHeNnoH 30HuI
paspeiza (puc. 104), qinGo noKaJAN30BANUCL B TeX Pa3phiBHbIX HapyLIeHUsX,
N0 KOTOPbIM He MPOABAAJIOCh CKOJbKO-HHOVAL 3HAUHTENbHLIX TEKTOHWYC-
CKHX JIBHXKEHHI.

NErMATHTOBBIE MECTOPOXIEHHUSA

IIpencrasnenna A. E. ®epcmana o mermartutax Kak o0OpasoBaHUfAX H3
0CTATOUHLIX MarMaTHYECKHX PachJaroB, 06OTAlLEHHBLIX JeTYYHMH W 3aKpu-
CTaIM3CBABUIMXCA MOC/AEe BHEApeHH: B TPEILMHbl HA JOCTATOYHO ﬁonbmou
rnyduHe oT ObiBlIed MoBepx-
HOCTH, HAXOAAT MOATBEpIKIE-
HHE B yCTAHOBJEHHOM CXOICT-
Be B MOp(]oIOruM nerMaTHTOB
H J1aéK HHTPY3UBHBIX IOPOL.
Haubonee kpynHble mermati-
TOBBLIE PYJHbLIE Tesia JOKaJH-
3YIOTCS B pa3pblBax, OpUEHTH-
POBAHHLIX MapaJienbHo [Po-
CTHpauuio aceil CKIalnoK, npo-
CIeXKIBAIOINXCs BO BMeIalo-
HIHX NOpOAax, WIH COIJIACHO
C JUHHEH MaKCHMAaJbHOH BbI- ;
TAHYTOCTH MaccuBOB. Bo MHO-  pyc, 105, Tlonepeuntie ceuenna mexGynumibix” fer-
FHX cJayuadx paspbiBbl yKa- matutoB 0. Onenvero (no H. B. Fopaosy, 1973).
3aHHLIX HANpAaBACHHH, HMEIO- [ — amdubor-Gitorniosnii e 2 — Apyauti 3 —nerua-
Hipe OJAHHAKOBOE HpOCTHpa- 2
HHe, HO Tajailiie HABCTpeuy
Apyr Apyry non yriaom 45—70° TakiKe OKasbiBAIOTCsS BBINOJHEHHBIMH fier-
MaTtutamMu. B npoilecce BuenpeHns nerMaTHTOBLIX TeJs, KaK NMpaBwuJjo, nepe-
MellleHHs OGJOKOB NMOPOA MO pa3pbiBaM He TMPOHCXOLHIH, a HMEo Mecto
TOJNLKO HX TNPHOTKpHIBaHue, [TOMHMO OTMeYeHHBIX pYIOHOCHBIMH 'MOIYT
0Ka3aTbCsl TAK#KE pa3pbiBbl, KOCO OpPHEHTHPOBAHHbIE K CKAAAYATOCTH H
npeicrasnsiomne coboit casurn. Ilermaturtsl (POpMHPYIOTCH B HEKOTOPHIX
Clyuasx W BAOJL TPEILHH OTPLIBA, OPHEHTHPOBAHHLIX BKPECT BLITHYTOCTH
MacCHBOB M3BEPIKEHHBIX TMOpoA W oceil ckaasok. IlermaTtuTsl, 3aneraioumue
B TMOpOJAaX, BMeLIAIOUHX HHTPY3HBHbLIE MAaCCHBbI, HEPELKO NPHYpPOUEHH K
MJIOCKOCTSIM HAMIacTOBAaHUST MJN K CJaHLeBaTOCTH. "3

HaBecTusl TakxKe miactoobpas3Hble MerMaTHTOBble Tesa. B Hesom Ke
NpeRcTaBAfeTCA BO3MOKHBIM BHIIGAHTL CAERYIOILHE  CTPYKTYpHbIE THIH
NEerMaTHTOBLIX PYAHBIX Tes: 1) xusooOpasnble 3a/eXn B TPELIMHAX CKOJA;
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2) KHAB B KPYTO- U NOJOroNajaiou{HX TpellHHaX OTpbiBa; 3) MIACTOBBIE H
JAHH3000pa3uble 3a/eXKH, CONVIACHLIE CO CJ/IOHCTOCTBIO BMELIAIOUUX MOPOJ;
4) wrrokd u TpyOGooGpasHble Tejla BO BMELIAIOWHX NOPOLAX.

He ocrtanaBinpasch Ha OnMCaHHM MEPBBIX JBYX CTPYKTYDPHBIX THIIOB,
cleiyeT JHLIb OTMETHTb, YTO CpeAH MNEerMaTHTOB MKHJbHOA (opMBI Hpel-
CTaBJISIOT HHTEPEC TaK HasblBaeMble MeKOY/IHHHbBIE Tesa I1erMaTHTOB, pas-
BHTBIE Ha HeKOTophix Mectopoxpennsx Kapenun. ITo H. B. TopJaosy
(1973), oun cdopmupoBasuch B BepXHeM TOPH30HTEe OGHOTHTOBHIX THEHCOB
W NpHypOYeHbl K TPelUlMHAM pactsikeHus (pasasura, no B. B. Benoycosy),

Pue. 106. Ilomepeunbie paspesbl COMNIACHO 3aneraloliyX C/AIOASHEIX MerMataTos  (mo
H. B. T'opaosy, 1973).
{ — MEerMaTHTOBLe XKHAbl; 2 — GHOTHTOBBIE rHeilchl; 3 — FAHHO3eMHCThle THefchl; 4 — mepeMerkaeMocTh
GHOTHTOBRIX H TJAHHO3IEMHCTBIX THelCOB; § — cnoHCToCTh: 6 — Ocepble NOBEPXHOCTH CKA4JOK BTOpOro
nop#/ika

pacueHsoUNM JI0CKHe Tenda meTarab6pon/loB Ha KpynHble rapibn — Oy-
MUHBL.

PopMa KHAbHBIX KaMep 3aBHCHT OT CTeleHH pas/BHiKeHHs OYIAuH Me-
rarab6pouo. B Mmecrax He3HAauHTeNbHOro pacTsKeHHsi OYAHH KHJIbHBIE
noJiocti obsajaloT npoctoil AaiikooOpasnoit ¢opmoit (puc. 105, xuma 9).
OtinunteNibHON 0COOEHHOCTBIO TAKHX JKHJ ABJSETCS HX TYINOe BHIKJIHHHUBA-
HHE B MecTe OKOHYUAHHS TPELILMHBbI, nepecekawuleit merarab6pounas. Bonee
CJIOKHBIMH, HO HanGoJiee pacnpoCTpaHEHHLIMH, SBJIAIOTCH MeXOyIHHHbBIE
HerMaTHTH, HMEIOIHe B MONEPeUYHOM CedeHHH (POPMY IMECOUHBIX 4acoB
(kuna 10). MomuocTh uX O6an3Kka K MoOUHOCTH OyAHHMPOBAHHOrO Teja
H B HEKOTOpPBIX cayuasx aocturaer 40 m.

Uro ke Kacaercs IJIACTOBBIX H JHH3000pa3HbiX 3aJiekel, COrJacHbX
€O CJIOHCTOCTBIO BMELIAIOUIHX TOPOJA, TO OOLIYHO OHH pasMellaloTcsl BAOJb
KpyTomajamoied CJIOHCTOCTH NOopoja i 00/1a1al0T YeTKOBHIHEIM CTPOEHHEM.
Paceroanue MeKAy PYAHBIMH YeTKaMH MOXeT ObiTh PasiH4HbIM: HEepeaxo
OHO JOCTHTAeT Jlaxke IMepBbiX COTEH MEeTPOB, B TO BpeMsi KakK IPOTSKeHHe
OT/IEJIbHBIX YEeTOK MOMKET COCTABJISITh JIHIIbL JecaTKH MerTpoB. PaccMmoTpeH-
Hble Teaa OOBIYHO MPOCAEKHBAIOTCS MO MajeHHio Ha OTHOCHTENbHO HeBOoJb-
wyto ray6uny, ve Gonee 100—200 m.

B cimogsublX merMatuTax, 3ajeralouux B MeraMopduueckux toaumax,
fosiee 4acTo BCTPEUAlOTCsl THIHYHbE I1acTOBBle NerMaTutol. [Ipumepom
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sBJSIOTCA merMatutoBhle tena [Omuofi Kadrtwel. 3aecs, mo H. B. lopaosy,
B nauke OGHOTHTOBBIX H JIHHO3eMMCTbIX THEHCOB, CMSATBHIX B CKJAaAKu CyOumIu-
POTHOrO NPOCTHPaHUS W NPOPBAaHHLIX MeTaraGOpo-HOPHTAMH, LIHPOKO Pas-
BHTLI @HTHKJAHHAJbHbIE CKAaAKH GCJee BLICOKHX MNOPAAKOB ¢ OCAMH, OpHEH-
THPOBAHHLIMHM Ha ceBepo-3anaj. Baosb 3THX GOKOBBIX CKJAAL0K U Pa3BHIHCH
NerMaTHTOBbIE PYAHbIE Teja, HMeioliHe (OPMY COMIACHHIX MJACTOBHIX H
iapHupHbix 3anexen (puc. 106).

KpaTtko xapakTepu3ys wToKn u TpybooGpasHble Tesla MErMaTtHTOB BO
BMEUAIOLHX MOopoaax, C/AeAyeT OTMETHTb, YTO OHH 4dcTo Xopomo Au(de-
peHLUpPOBaHbLl W AJs HUX XapakTepHo 30HaJbHOe crpoenne. IlermatHToBHIE
TeJa LIHPOKO pasBuThi B TypKecTaHCKOM NerMaTHTOBOM mosice W JAPYrux
paionax.

FTPEA3EHOBBLIE MECTOPOXXOEHHS

Pynunle Tena rpefizeHoBbIX MectopoxKAeHuii POpMHPYIOTCS B HECKOJb-
Ko crajauil. MuHepanusauus nauHHaeTCd C NposBaeHus oflield rpefizeHu-
3aluH MaTepHHCKHX  HHTPY3Hil, He CONPOBOKAaoulelics  opyreHeHHeM.
IToannee ob6pasyoTcs pyAoOHOCHDIE rpeii3eHbl, HO Ge3 OT/I0XKeHHs THApoTep-
ManbHOrO KBapla BAOAbL TpemnH (rpefiseHul 0e3 KBapueBbiX XKuja). 3ateM
$OpMUPYIOTCA KBapUEBO-pYAHBIE KHJbI, 3aJeraipoline B rpedseHH3HpOBaH-
HblX GOKOBBIX mopogax. Kak mpaBsuno, onu sBAAIOTCS HanGoJiee MOJIOJABIMH
obpasoBanuaMu (nocie BHEIPEHHA BceX JailkoBhix nopon). Pyaxbie M-
HepaJbl B 3THX XHJ1aX PasBHBAIOTCS KaK B JKMJIbHOM KBaplLe, Tak u B rpeil-
3eHax, 0COGEHHO MO KOHTAKTY ¥KMJ C rped3eHaMH.

CTpyKTypHbIE THOBbI TPEH3E€HOBBIX PYAHBIX Tea (e3 KBApUEBbIX KHJ.
I'peiisenbl Ge3 KBaplUEBBIX HJ B OCHOBHOM NpefcTaB/eHbl IITOKBEPKAMH.
Munepanusanys B 3THX MTOKBEpKax MOYTH BCerga CBA3aHa c TpelliHHAMH,
00pa30BaBIINMHCA B CTAAMI0 3acThHIBAHHS MAaTepuHCKoro uuTpysuBa, He-
PeAKO TPEUHHBl BBITAHYTHl  COOTEETCTBEHHO  JIMHEHHOH W TJIOCKOCTHOH
OPHEHTHPOBKE NOPOA0OOPa3yIOULIIX MHHEPAJOB, ODYCJOBJIEHHOH SBJEHHS-
MH NPOTOTeKTOHHKH. Cpean rpeiiseHoBBIX DPYAHBIX Tesn 6e3 KBapleBOro Bbl-
NOJIHEHHUST MOTYT ObITh BLIIEJEHB! CIAeAYIOLIHE CTPYKTYPHBIE THNBI: 1) MITOK-
BEPKH B IPAaHMTAX Ha IepecedeHHAX CONHMKEHHBIX KOHTPAKUHOHHBLIX TPelHH
JBYX HamnpaBJieHHH, 2) IWITOKBEPKOBEIe 30HBI BJ0Jb KOHTPAKLHOHHBIX Tpe-
IIHH NPENMYILEeCTBEHHO OAHOTrO HanpaBJeHHs, 3) WITOKBEPKH B IpaHHTaXx
NoJi MaJoNpPOHHILaeMOl TIOKPLIIKOA NOPOJ KPOBJH, 4) pPYyIOHOCHBIe rpeise-
HBl B CONPSIKEHHLIX KPYTO- H MOJIOronajalouiix TpellHHax.

llitokeepku 6 epaHuTax Ha nepeceierHunx KOHTPAKYUOHHbLX TpPeUujun
deyx nanpasaeruii. Tesa MuHepaJu30BAHHBIX TPEi3EHOB PaccMaTpHBAEMO-
ro THNa OGLIYHO HMEIT MaKCHMAaALHYI0 MOUHOCTL B Y4acTKaX HemocpejcT-
BEHHOro NepeceueHHsi TpelluH. B Guokax »Ke nOpoJl, 3aK/IIOUEHHBIX MEXIY
TPEULHHAMH, UacTO COXPAHSIIOTCS T'PaHHTBl, He MOJABEpriliHecs rpeidseHnsa-
uuy. Ilo majnennio Takue IITOKBePKH yallle pacnpoCTpaHsioTes HerayO6oko,
XO0Tsl JIOLIAb HX MOXeT ObITh 3HAUHTEJILHOMH.

Il{roxeeproseie 30HbL 80046 KOHTPAKYUOHKBIX TPEUWUHR MPEeUMYUecT-
sewHo 00Ho2o Hanpasienus. TaKme 30HBI YACTO PA3BHBAIOTCH B TeX MKe
WHTPY3UBHLIX MaccuBax, uto u nepsple. Ouu Bcerga MeHbIIE [0 MOIMHOCTH,
yeM MITOKBEPKH NEePBOro THIA, HO 3HAYHTENbLHO O0Jblle No NpPOTSIMKEHHO-
CTH.
IlfToksepku 6 epanuTax nod MAAONPORUKAEMOL NOKpPLLUKOL nOpod
Kkposau. HabmonawoTed B alHKaJbHOH YacTH PYAOHOCHBIX MAaTepHHCKHX
MHTPY3HUBOB MO/ TOJILEH CJaHIeB, KBAPLUHTOB HJH APYrHX IOPOA, IJIOXO
npounuaeMblx AJas pactsopoB. OAnaxo TakHe IITOKBepKH 00pasyiorcs u Ha
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IOJIOTHX CKJOHAX KYIOJOB PYHOHOCHBIX MAaCCHBOB, a B HEKOTOPBIX C/AYYafx
Jajke B AENpeccHsX, MeKAy ABYMs MNOAHATUAMH pesabeda KPOBJAM HHTPY-
3MBA.

K paccmaTtpnBaeMoMy CTPyKTYPHOMY THIY MOTYT GLITh OTHECEHbI PYI-
uble teqna [lecuanukoBoro yuactka mectopoxaenus LleHTpanbHoro, uayues-
Hele E. Il. Maaunosckum (1965 r.). TIlo crpyxrypHO-Mep(oaoruueckum
NpH3HAKaM Cpej rpeii3eHOBBIX PYAHBIX T€J MECTOPOKAEHIs OH BbIAGJAET
clelyiollie pa3HOBHAHOCTH: 1) rpel3eHOBble  3aJieH TOA MOKPBILIKOHR
caanues, 2) kKpyronajaioulie rpefi3elobble Teja KHA00GpaszHoR (QOpMbL,
3) rpefizeHOBbIE KMJbl € MaJOMOLUIHBIMU KBapLEBBIMH JKUJaMu BbINOJHE-
HHA, 4) Cepul KBApUEBHIX NPOMKHIKOB C MajJOMOLLHBIMH OKOJOXH/AbHBIMH
rped3eHaMH.

PydonocHble epelizeHbl @ CONPANCHHBLY  KPYTO- U hOA020NAOQIOUWUX
Tpeuwjurax. ns pyAHbIX Tes MAHHOTMO CTPVKTVDHOTO THMA XapaKTeDpHO DA3s
BHTHE MHHEDaAM3alUHH N0 KPYTHIM H NOJOro3ajeralolluM TpellliHam B rpa-
HHTaX, cOPMHUPOBAHHBLIM B HauaJbHbie CTaanH HX KpucTaaauzauun. Kag
NpaBuJIo, MONOTHe TpeliHbl 6oJiee MPHOTKPLITLL, YeM KpyTonajaatouine, 6Ja-
rofaps uemy BIOJIb HHX PYIOHOCHBIE rpei3eHbl HMET OOJbIIYI0 MOLLHOCTD
M HMHOraa o0pa3yloT 3HauliTe/bHble [10J0rosaneraroliie Tesa (MECTOPOK/e-
uue Llnnosey 8 HCCP u ap.).

KBapuesbie HJbl B rpeii3eHH3HPOBAHHBIX NOpoaax. PynoHocHuie KBap-
LeBble JKHJbI HMEIOT pajg OGUIMX CTPYKTYPHLIX, a uHoraa n mopdoJdoriye-
CKHX uepT C BbllIe€ OXapaKTepH30BaHHBLIMHI Tpeid3eHOBbLIMII MECTOPOXKIAEHHH-
MH. OnHako ux creuudruyeckne 0co6eHHOCTH MO3BONAIOT BbIIENHTL W CPEH
HHX rJaBHeflue CTPYKTYpHbie THNbI: 1) KHJABl B KOHTPAKUWHOHHBIX TpeLLH-
Hax cpeid TpaHUTOMIOB, 2) KpyTomajaiollue XKHJAbl B TRellHHAX OTPhIBA,
3) MHJBl B CKOJIOBLIX 30Hax, 4) pyAOHOCHLle LITOKBEPKH B Nopojax, Ipo-
PBAaHHLIX TPaHUTOHIAMH.

Has BCeX CTPYKTYPHBIX THIIOB MECTOPOMKIAEHHH XapaktepHo (GopMHPO-
BaHHE MO MEeHblIel Mepe B ABe HJI TPH CTALHH.

XKunot 8 KouTpakyuoHneix Tpewjurax cpedu epanuroudos. Tlpenctas-
JAS10T co6oit ManoMOuLlible pYyAHbie Tena, OTHOCHTEJNbHO GbICTPO BLIKJIHHH-
Balowuecs ¢ ray6unoil. OHH NpHYpOuEHBl KO BCEM BO3MOMKHBIM CHCTEMAM
TPeUlHH, pasBUBAIOUIMMCA B Telle MHTPY3HBa B palHiHe CTAJHH €ro OXJ/ax-
JIeHHsl: MPOAOJMBHBIM MO OTHOLIEHHIO K HHTPY3MBY, MONEpeYyHbIM, 1HAro-
HaJbiblM, NOJOronafaiolinM cOpocaM, HaKOHel, K KpaeBbiM HAABHraM.

Kpyronadaowue acurbt 8 TpewuHax oTpeléa. DTH KUJAbl TakKe He
OT/INYAIOTCA BLIAEPIKAHHOCTLIO HH MO MPOCTHPAHMIO, HU Mo manenunw. Kax
NpaBuJa0, OHH PAaCHONATAIOTCH KYJAHCOOGPA3HO, BKPeCT BLITAHYTOCTH OCEH
AHTHKANHAEH.

Xuaovt 68 ckorogeix 3otax. Kpaplesble UL B rpei3eHax, Npuypouen-
HblE K PYLOHOCHBIM CKOJOBLIM 30HAM, NpPeAcTaBaAsloT coGoii HanboJsee BbI-
Jep:KaHHbie Mo MPOCTUPAHHIO H MAAEHHIO PyAHble Teaa, UMeloulHe BaKHed-
Iwee NpoMbilljieHHoe 3iavenie. MMEHHO Takoro Tuma KHABLI MHOrAa Mpo-
CJEKHBAIOTCA BHH3 MO MALEHHIO HA MHOTHe COTHH MeTPOB W Aaxe OoJee
1 kM, npoHukas Ha rayGOKHX TOPH30HTAX M3 OCAaJOYHLIX TOJUL B TJIYyOb
TPAHUTHLIX MaccuBoB. Jlas paccMaTpHBAeMbIX JKHJ XapaKTepPHO pa3BHTHe
CNaHUEBATOCTH B MX 3aabbanfax W MOABAEHHE TOHKOJEHTOUHBLIX TEKCTYp
pya, o6ycC/J0BJeHHbIX MeTacoMaTHUeCKUMH NpolLeccaMi, NpOTEKalOUIHMH B
30HaX pacc/aHnlieBaHus.

Pydonocuble wToKBepku 6 nopodax, NPOPBAHHBLLX — 2PAHUTOUOAMLU.
Takue WTOKBEePKH Pa3BHThl OOLIYHO B MOPOAAX, 3aJeraiollux Haj WToKaMn
PYAOHOCHEIX HHTPY3uBHLIX MaccupoB. Ilpumepom sBasercs  Mukypckui
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wrokBepk JIXMAUARHCKOTO PYAHOro moas. Bajkuefimas CTPyKTypHas ocobeH-
HOCTb 3TOrO WITOKBEpKA -— OAHOBpeMeHhoe oOpa3oBanye KBapleBbix 1Ipo-
MHAKOB paananbiofl n xonuentphueckoit cucrvem, Mo meuniiesr mepe 90%
clyyaes B3aHMHOTO MepeceueHUa KBapl-TIOGHEPHTOBLIX MPOKHJIKOB YKa3bi-
BalOT HA €AUHOBPEMEHHOCTbL pacKpbiTHA TpeWHH OBYX B3aHMHO nepneniam-
KYJAApHLIX HanpapaeHull, HHOTAA ¢ HeGOAbLIHM CMEelleHHeM Mo OAHOH H3
nnx (puc. 107). Orciona Guia cnenan Boion (Manudosekuii, Mruartosuy,
1962), uto ocb C nedopmauny B MOMEHT OpyleHeHus Gblia OPHEHTHPOBAHA
NPIMEPHO BEPTHKANbHO HAH HECKOJLKO Hakaonena B cropony Ilepsomaii-
CKOro MaccHpa rpaHuT-nopgHupos. B 3TOM cayyae HauGosee BepoOsiTHO, UTO

o R (e

Puc. 107. CxemaTnueckuii paspes Mukypcxkoro mroxsepka (no
E. 1. Manunosckomy, 1962).

1 — KBapUEBHIE JHOPHTHI; 2 — rPanuT-nopQHPb; 3 ~— KHAB W NPOMUIKH
B TPEULMHAX CKaNLIBAHHA; 49 — KBapUeBbie MPOXKHAKH WITOKBEpKa (ToNb-
KO paguanbiafd cHCTEMa}; § — KOHTYpPBl PYRHLIX Tex WTOKBEPKa

cunia, KOTopas NphBeja K 3aKOHOMEePHOMY PacKpHLITHIO paHee 3aN0KeHHBIX
TPeUlNH, JeiicTEoBasa CHU3Y, obpa3ys B nopoaax nofobHe cBoaa WAl Kyno-
sa. Mexauuam GopMUPOBAHUA PafHATbHO-KOHUCHTPHYECKHX TPeLlHH OTpbl-
Ba B KY[OJax pPacCMOTPeH B psife PYKOBOACTB MO CTPYKTYPHOH reoJOrHu
(beanoycos, 1971).

CKAPHOBBIE MECTOPOXIIEHHUA

OcHOBHOH 0COGEHHOCTBIO TFeoJMOrHYeCKOro NOJOKEHHsS CKapHOB, Hecy-
WHX OpyAeHeHHe MarHeTHTOBOE HAW UBETHBIX W PEeAKHX METaanoB, ABJAAET-
€l HX 3a/€TaHHEe He TONbKO HAa KOHTAKTE HHTPY3MBHLIX nmopon u kapGouar-
HBIX TOAUL HAH Ha rpaHile paHHux CKapHOB M M3BECTHAKOB, HO ¥ Ha KOH-
TakTe JOGLIX KapGoHaTHLIX M CuAHKaTHbIX Toaul (3¢dy3uBoB, caaHUEB,
NEeCHAHHUKOB) WJAH TOJbKO Cpeli KapOOHATHBIX W TOJbKO CpeaH CHAMKAT-
HBIX nopoa. B ¢BA3H ¢ 3THUM An4 CKAPHOBO-PYAHLIX MECTOPOMAEHHH Xapak-
TEPHO NpOfBAEHHE CaMblX pa3uoobpasHblX CTPYKTYPHLIX  ocoGeHHOCTEH.
Kpome Toro, dopmMipyioTcsi ¢KapHioBo- PyAHbie MECTOPOMACHHUS, TAK Ke KaK
B FHAPOTEPMa/blble, B HECKOJNbKO CTadHi, pasjiefeHHblX BHyTpHMHHepa.ﬂH-
33 HOHHbLIMH TEKTOHHYECKHMHU NOABHKKAMMH.
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AHanuaupysa MaTepHan Mo CTPYKTYpe CKapHOBBIX  MECTOPOXK/eHHH,
“ MPEACTABJISETCS BO3MOMKHBIM BBIAEJAHTH CEMDb [VIABHEHIIHX CTPYKTYPHBIX
THIOB PYAHBIX Tea: 1) KpyTomamaiouipme Tesna B TEKTOHHYECKHX KOHTaKTax
rPaHHTONIOB M H3BECTHAKOB, 2) mosoronanawilie Teja B TeKTOHHYECKHX
KOHTAKTaX TPaHuTOMAOB M H3BecTHAKOB (puc. 108), 3) rHesnoobGpa3sHble H
cronfoobpasHbie Tejqa Ha TEKTOHHUECKHX KOHTAKTaX PAHHHX CKAPHOB H
H3BECTHSIKOB, 4) naactoobpasHble Teada B 3oHax MexdopMauHOHHOTO JApo6-
JIeHHs 10 KOHTaKTaM KapOOHATHBIX W CHJAHKATHBIX TOPOJ, 5) XKHJALI H
JKHJAbHBIE 30HH O B36poco-cABHraM B rpanutoniax, 6) tpyGoobpasHue
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Puc. 109. TpyGooGpasHble cKapHOBO-DYIHEIE Teja

Puc. 108, Cxkapuoso-liee-

JUTOBblE pPYAHblE  Teaa
JIAHrapckoro  MecTopoik-
HOeHHsl, TNPHYPOUEHHBIE K
nesoronajaiuemMy  Tek-

TOHHYECKOMY KOHTaKTY

rPAHHTOHIOB M H3BECTHS-

KOB H K ONEpHIOUIHM Tpe-
LHHAM.

I — rpaHuTh; 2 — M3BeCTHS-
ku (Ds—Ci); 3 — paHHHe KoH-

BEDXHHX H CPeJHHX FOPH30HTOB Kancanckoro cBHH-
LOBO-IIHHKOBOr0 MECTOPOXKJAEHHS.

a — GJok-gHarpamma, 0 —cxema B nJaHe, NOKaseipaoulas
NPHYPOHEHHOCTh T[JAABHBIX TpyGooOGpa3HblX CKapHOBO-pyA-
HBIX Tel K MeCTaM COYJeHeHHsl TPeulHH CKalbiBAHHA ceBe-
PO-BOCTOUHOTQ H CEBEpo-3aMafHoro npocTHpanu#, a Goxo-
BbIX pyAHBX TPYOG — K TpemlunaM OTPbiBa LIHPOTHOrO
NPOCTHPAHHI.
1 — uspectuakn (Ds—Ci); 2 — cuenut-nopdups; 3 — daoro-
MHTOBbIE H TPaHAT-QJIOFONHTOBLIE CKaphbl; 4 — paspbiBHbIE
HapyiueHnusi; § — TpyGooGpa3suble CKapHOBO-PYAHBbIE Tejna

TAKTOBbIE CKapHbl; 4 — CcKap-
HOBO-1I€eJIHTOBhIEe pPYAHble
Tena

pPyAnbie Tela B H3BECTHAKAX Ha NepecedyeHHsX, CONPSKEHHAX HJIH HCKPHB-
JeHHsaX B3OPOCO-CABHIOBBIX HapylleHHH, 7) rHe3noobpasHble 3ajleKH B 30-
HaxX pasBUTHS KCEHOJHTOB HM3BECTHAKOB Cpelll H3BeprKeHHbIX MOpPO.L.

B cBa3n ¢ TeM 4TO GOJBINHHCTBO 3STHX THIOB OBIIO B TOH HJHM HHOH
Mepe paccMOTPEHO IIPH XapaKTepPHCTHKe CTPYKTYpP PYAHBIX [oJed HJIH
MEeCTOPOK/IEHHH, OCTAHOBHMCH Ha KPATKOM ONHCAHWH JHIIb JBYX IOCJAel-
-HHX.

Tpyboobpasubie pydrble Teia 8 USBECTHAKAX HA NepecedeHusnx, conpsa-
HCEHUAX UAU UCKPUBACHUAX B830POCO-cOBU208bLX HApyuleruil. DTOT CTPYK-
TYpPHBIH THIT XapakTepeH /s CBHHLOBO-LHHKOBBIX, peiKe OJOBSHHBIX H
OTYACTH /I MarHeTHTOBLIX MecropoxKieHuil. Takue pyjHble Tesa, Kak mnpa-
BHJIO, HMeIOT ¢opmy TpybooOpasHBIX 3ajielKel, uallle BCero H30MeTpHYe-
CKOrO CeYeHHs HJIH HECKOJNbKO BHITSHYTOTO B ONpeeNeHHOM HalpaBJIeHHH.
‘B 3Ttux MecropomleHusx HaO/I0LalOTCS He OJHHOYHBIE pylHble TPYGH, a
uesaasi HX cepus, oObIYHO NPHYPOUYEHHAs K CONPSMKEHHOH cHCTeMe TPEeLIHH.
Ha npumepe Kawucaiickoro mecropoxnenuss B Cpeaueii Asuu yCTaHOBJEHO,
yT0 (popMa CKapHOBO-PYAHBIX TPyO yacTo NpHOJHIKAETCS K APeBOBHAHOMH
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(puc. 109). Cpenn Tpy®6 MOKHO pasiuuaTh rJIaBHble, NIPUYpOYEHHbIe K Ie-
peCcevyeHHI0 TpelullH cKOJa CeBepPO-BOCTOYHOTO W CeBepo-3anaiHoro npocTH-
paunsi, U OTUIETIsIONINeCs OT HHX GOKoBble TPyOoOOpasHbie Tesa, pacmpo-
CTpaHflollnecs ualle BCero no GOKOBLIM OINEpPsIOUINM TpelluHaM OTphIBa,
COTIPAMKEHHBIM € OJHHM M3 [VIABHBIX CKOJIOBBIX Hapyuienui. Takue GoKoBble
Tesia, Kak NPaBuJO, HMEIOT HemOCTOAHHYIO MJIOIAaAb CEYeHH:A, DPEe3Ko Me-
gawomyoca ¢ raybunoii. B orinune or HHX pyJHble CTBOJpI YacTo Npen-
CTABJIEHB BhHIIEPKAHHLIMYE CTOJA0000pa3HbIMH 3ajlexKaMHi, NPocieruBalolH-
MHCSl Ha 3HAUHTEJbHYIO TJYOHHY H

CKJIOHAIOUIMMHUCS B COOTBETCTBHH ¢ 3 - B
ofmuM CKJIOHEHHEeM JHHUH mepece- x X R %
YeHHS CKOJIOBBIX TpeILIHH, KOoTopas NI R / ] § %
ABJISIETCA HX OCBIO. o 5 bt // /’::: hdis
l'nesdoobpasnbie 3arexncu 8 30- v 7 o 5k
HAX PABGUTUR KCEHOAUTOS W3BeCT- (v v v Xk’ s
HAKOB cpedu usBepsternblx nopoo. Al ;O\*' FIXI x x x
Ianubiii CTPYKTYPHBIA THI pacnpo- |, ™~ R SNHERN X o
CTpaHeH oTHOCHTeabHO Mano. K ne- TR * NS 3
MY, B UaCTHOCTH, OTHOCATCS pYyA- Nl NN N
upie Tena [ymGeficKoro ueesuTo- Epnk b N R x\x
BOMO  MeCTOPOKIeHHA Ha Ypane v 2N\, N
(puc. 110).Oun saneraior B ouenn (%' (v/, * M K \%x}x 9
CNIOXKHOH reoflorudeckoit 06cTanos- | x T By
Ke, XapakTepusymouweica no MeHb- o n e R Vel e
mieH Mepe ABYKPaTHBIM BHeJApPeHHeM R SO x X
UHTPY3HBHEIX TOPOL B OCAIOUYHO-
apPysSHBHYIO TOMILY, COAEpPrKALLYI0 [ [*])e M Vs

H3BeCTHAKH. ['He3no06pasuble luee-

nuTOBHIE pyAHble Tena, oGpasosaw- [ [EEES Hooms bel7 78
HpIE MYTEM 3aMEIIEHHS KCEHONHTOB  Pyc. 110, Cxemaruuecknii NpONOABHER pas-
H3BECTHAKOB, MEPEKPHCTAN/IH30BAH- pe3 CKapHOBO-lleeNHTOBHLIX Pynubx Tea [ym-
HBIX B  KaJbUHT, pAa3BHBAIOTCH Gefickoro mecTopoxaenns, Ypad.
BAONb  CHOXMHOTO HHTPYSHBHOTO ]~ Semwonopum u, Muchwms: 1. ctems
A s e A =~ Oy i - BT
NUOPHUTOB H CHEHHTOB H TPOPBaH- ’

HBIX UMH TIOP(MHPUTOB, a TAKKE U3-

BeCTHAKOB. Hecmorpa Ha TO uro pyAHBe Tesla HMeIOT rHe310006pasHyio
topmy, HaMeuaeTcs: o6ulas 3aKOHOMEPHOCTb B HX NMPOCTPAHCTBEHHOM 3aJie-
ranuy, o6yC/JIOBJIEHHAS CHCTEMON NOPYAHBIX  paspbiBOB, BIOJb KOTOPHIX
HieeHTOBbIE THEe3[d 3ak/ioueHs Kak Obl B cBOe0Opa3Hy0 KOJAOHHY, HMEo-
UIyI0 ONpepeseHHOe CKIOHEHHE.

CPEOHE-HU3KOTEMNEPATYPHBIE IHOPOTEPMAJIbHBIE MECTOPO)XJEHH S

B cpeane-nusKoTeMnepaTypHpiX THAPOTEPMAJbHLIX  MECTOPOXKJIEHHSX
U3BECTHO HauGoJblliee KOJHYECTBO Pa3HOOGPA3HBIX CTPYKTYPHHIX  THIOS
PYIHBIX TeJs, 3aJeraloliux B pa3jH4HOH reoJoruueckoi oGecranoske. B coor-
BETCTBHH C HCTOpHeH BO3HHKHOBEHHUS] TEKTOHHYECKHX 3/J€MEHTOB, KOTOpbie
onpenensioT HX CTPYKTYpHble OCCOEHHOCTH,  BLIAGASIOTCHA 1eCTh Ipynn
CTPYKTYPHBIX THNOB DYJAHBHIX TeJ, CBS3aHHEIX C:

1) TekToHMYECKHMH 3/JeMeHTAMH, BOSHUKIINMH B mpouecce (GopMHPOBa-
HASI CJIOHCTBLIX TOJILL OCALOYHLIX MOPOJL;

2) pasanyHBIMH CKlAguYaTHIMH (opMaMn;
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3) paspbIBHBIMH HAapYLIECHHAMM;
4) 30HaMH MeJKOH TpellHHOBATOCTH,

YCAOBHAX: _
5) pa3peiBaMH, XapakTepHBIMH /I8 BYJKaHHYECKHX MOCTPOEK M MHTPY-

3HBHBLIX MaCCHBOB LIEHTPAJILHOIO THIIA;

6) kapcramn.
Pasputne Tex maM MHBIX CTPYKTYPHBIX THIIOB PYAHEIX TeJl B OCHOBHOM

06YyCJNOBIEHO COCTABOM TMOpPOJ, MOABEPrUIHXCS 3aMeLleHHI0, U BHYTPeHHHM
CTPOeHHEeM pYLOBMEIAIOWHX pa3pbiBHLIX HapylleHHH, BAHAOWMX Kak Ha
pa3BHTHe MeTacOMAaTHYECKHX  MpOLECCOB NpH pynooGpa3oBaHuu, TaK H
B 3HAUMTENbHOH CTeneHH Ha (OpMHPOBAHHE PYAHLIX TeJ MyTeM BbiNOJHE-

HHA MYCTOT.
CTpyKTypHble THMbl PYAHBLIX TeJ, CBA3AHHBIX C TEKTOHHYECKHMH 3Je-

MEHTaMH, BO3HHKWHKMH B npouecce GOPMHPOBAHUA CJAOMCTBIX TOJIL OCAN0H-
Hpix mopoa. Mccaenosanus mocnenuux Jer, nposefexsie 8 CCCP, CIUA
H 4acTbl0 B IPYrHX CTpaHax, nokasaJH, uTo B JOKaJH3aUHH IHAOreHHOro
OpyAeHeHHs Ba)KHOe 3HaueHHe MMEIOT CTPYKTYpHble 3JeMeHTLl, BO3HHKLIHE
B CNOMCTBIX TOJILAX elle B rporecce ux Hakonaenus. Ms 3Tux snemenTton
ocoboe 3HaueHHe uMeloT Gaphbl B KapboHATHBIX NOPOAAX, a TAKXKE CKJIAJKH,
Bbi3BaHHbIe ONMOJI3HAMH, Pa3BHBABIIMMHCA HA HAKJIOHHOM JIOXe B mpouecce
HaKOMAeHHA 0CAAKOB.

Pydnvie Teaa, csazamnHvle ¢ pugamu. BoanukHoBeHne pHOOBHLIX NOCT-
poeK B KapGOHATHBLIX Mopojax camo no cebe, cueBHAHO, cnocoGCTBYyeT IO-
BbILIEHHIO KOJJIEKTOPCKHX  CBOHCTB 3THX COOPYKEHHH MO CPABHeHHIO €
OKPYKAIOIWHMH HX H3BECTHSKAMM M TNPOHUKHOBEHHIO B HHX PYJOHOCHBIX
pactBopoB. HauGonee nponuuaeMbMH [IJs 3TUX PacTBOPOB OKa3blBalOTCA
pucdbl (repmunonorus reosoros CLHA), B npemenax Kotopbix n (GOpMH-
pyercs NpoMbIULICHHOE OpyleHeHHe. XapaKTepHbIMH NMpPHMEpaMH JoKaJan3a-
WU OpyZeHeHHs B pudax sBJAAETCA pAL CBHHILOBO-LUHHKOBBIX MECTOPOIKIE-
auii wrara Muccypn B CHIA. 3pecs, no aaunubim @, I, Cuafinepa u
I1. 3. Tepnemana (1972), OCHORHBIM PYIOKOHTPOJHPYIOLWIHM 3N1€MEHTOM
CAYKUT KOHTAKT MEKAY KOJNOHHAALHBIMH BOJOPOCJAEBLIMH pidamy H noi-
CTHJIAIOIMMHE KJAACTHYECKHMH KapGoHaTHBIMH nopofaMu. [lonoOGubie KoH-
TAKTOBBIE 30Hbl, KaK NpaBHJIO, MHHeDaNH30BaHbl 6o0Jee MHTEHCHBHO, 4eM
CcaMH NMOPOIbl BAAJH OT KOHTaKTa. PYNOHOCHBIMH TaKiXKe SBJASIOTCH Tak
HasblBaemble Bofopocaenble pusl. K HHM OTHOCATCA KpynHble Macchl MOPOA
C OpraHoreHHol CTPYKTYpPOH, colepzKallle MexaHHueCcKHe OGJOMKH H OT-
IleJibHbIe CJA0H THNHUHBIX 0CaA04HbIX 06pa3oBaHui.

Pyonble TeAaq, CBA3GHHBIE €O CKAGOKAMU,  BOZHUKWIUMU 6 CBA3U C
onoasHaAmu 8 npoyecce ocadxornarxonasenusn. TlpumepoM 3Toro CTPYKTYpHOrO
THMA ABJAAETCA CENJOBUAHAN CKApHOBAs 3aJeb, Hecyllas poJbpam-Mo-
aubneHoBoe opyaeHeHHe Ha Mectopoxzaenun Toipublayd. CorsacHo
A. B. Isexy u C. . Hxky6yesy. (1972 r.), cnoxknas dopma GioKa MaccCHB-
HblX MPaMOpPOB, HA KOHTAKTe KOTOPhIX ¢ OPOrOBHKOBAHHLIMK MeCYaHo-CJaH-
LeBLIMH NOPOLAMH 3a/eraeT CKapHOBO-pYAHOe Teso, MoXeT GbiTh HCTOJMKO-
Balla Kak CJe[CTBHe aJ/lJIOXTOHHOFO 3aJieraHus storo 6/10Ka, o6ycJoBJEH-
1I0ro crnoJjizaHHeM ero eule 0o ckJAafadatocTH. HeKoTOpulii NOBOpOT 3TOroO
610Ka B mpouecce CroJidaHHs ¢ aMIUIMTYAOH, yBenHuyHBaiouledicas Ha IOre,
ob6bsicHseT HabmofaeMoe COBpeMeHHOe CKJOHEHHe ero Ha BOCTOK 101 YoM
okodso 60°.

CTpPyKTypHble THNbI PYAHBIX TeJ, CBA3AHHBIX C Pa3JHYHBLIMH CKaajaya-
ToiMH popmamu. MHorue ruapoTepMasnbHble MECTOPOMKAEHHS CBHHIIA W IIHH-
Ka, MeJH, 30J10Td, CypbMbl, PTYTH, YpaHa H APYrHX MeTaJJ0B, c(OpMHpO-

BO3HHKIIEH B CHELH(pHYECKAX
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BAaHHBIE B YCAOBHAX CPeAHMX WJN HU3KHX TEMIEpATYp, CBA3aHBI cO CKJal-
YaTbIMH CTPYKTYpamMu. B 3aBHCHUMOCTH OT THNOB CKJAM0K W OT MPHYPOUEH-
HOCTH PYAHBLIX Tea K oupepejeHHbIM HX 3JEMEHTaM MOMHO BBULEJIUTh CEMb
CTPYKTYDPHBIX THIOOB pyAHHX Ten: |) cenJioBuAHble Wbl B INapHUpax
«NOA00HLIX» CKAAL0K, 2) muacToofpasible 3aieiku B MeKPOpMaUHOHHLIX
30Hax ApobJsenus ¥ paccaauBaHus Ha KPbIbAX CKIAN0K CKONbKEeHnus ¢ u3-
ruGoM, 3) naacroobpasubie BHYTpHDOpPMAIHOHHbIE  34JIeKH B CKJA4AKaX
CKOMbXKeHNHs ¢ uarnbom, 4) caoxnpble no opme njactoobpasnble 3a/eXKH
B OpeKUHsIX POTOBHKOB, 5) CemJOBMAHbLIE W NAHTOOOpasuble TeNa B CBOAAX
KOHU@HTPHYECKHX CKAAfoK, 6) cnomusle no gopMe tena B 30Hax apobiJe-
HMS QManupoBbiX cKNafok (puc. 111); 7) cnoxuebie no ¢popme Teaa B pac-
CAOGHHDBIX GJOKHPOBAHHBIX CKaAaaKax (puc. [12). Kpome sTux THNOB pyAHBIX
TeJ, CBA3AHHLIX C PA3NHUHBIMH 3IJNEMEHTaMH CKaaa4aThix (GOpM, NONOAHH-
TeNbHO MOTYT €lle paccMaTpHBaThCsi pyAHbIE TeNa, CBA3aHHble CO CKAALKA-
MH pasaidHoll MOPQONOrHI H HX 3AeMeHTaMH.

CrpyKTypHble TUNbI PYAHbIX TeJ, CBA3AHHBIX C Pa3spbiBHLIMK Hapylle-
uaamu. ChelyeT pasninuaTb CTPYKTYPHbIE THMbI PYAHBIX Te, MPUYPOUCHHBIX
K KpyTONajaioulHM H MNOJOTONAaAaloWHM Pa3’pblBHbIM HapyIIEHHAM.

CTPYKTYpHbLle TUNbL PYOHLIX Tea, 3aA€2Qux 6 Kpyronadarouwjux
paspoigax. B cootBercTBHu ¢ Habalonalouledcs BepTHKAAbHOH 30HAIbHO-
CTBID B CTPOGHMN KPYTONAAaiouIuX pasphbiBos, noameyennoi B. M. Kpeiite-
pom (1947) u B nanvuerwem passutoil @. H. Boasdeorwom n np. (1967 r.),
B. U. Kazauckum (1973) n apyrumu HCCAefOBaTeNAMH, NpeACTaBaAseTcs
penecoobpa3HbIM pasfenbHO  paccMaTpUBaThb  pYAHBIE Tena, CBA3AHHBIE:
1) ¢ sonamit 6s4aCTOMHAOHHTOB, 2) 30HaAMK paccianuesaHun, 3) paspniba-
MM, CONPOBOXKAAIOWNMHCS TEKTOHHYECKOHW FAHHKOWN, 4) 30namu Apobaenus
(puc. 113); 5) paspniBaMi, CONpOBOKAAIOUIMMHCS TEKTOHHYECKHMH Opek-
qUAMH, T. €. C [ATbIO THIAMH BHYTDEHHEro CTPOEHMs PaspbiBHLIX Hapy-
IeHHH.

Kpome Toro, MOTyT paceMaTpHBAaTbCH CTPYKTYPHBIE TUIBI DYAHBIX Ted,
NPHYPOUEHHBIX K CKOJOBBLIM HapyMIEHUSM M PA3JHYAIUINXCS MeXay cobokl
B 3aBUCHMOCTH OT HAaNpaBJeHHf ABHKENHA GJNOKOB MOPOMA, MPHMBIKAIOUIHX
K PYAOHOCHBIM HApYWEHHs M, B NEPHOA HENOCPeACTBEHHO pellecTBYIonLHil
OpPYACHEHHID MAH BO BpeMsi opyfenenusd. Ha ocHoBauun 3Toro npuHuMna
MOryT OblTb BhiReaeHbl pyAHble TeJsd, [puypodeHHbie: 1) xk cbGpocam,
2) casuram, 3) BabGpocam, 4) B3Gpoco-CABHraM, JHGO 5) K Tpewunam oTpbl-
Bd, B/IOJMb KOTOPLIX MNepeMelieHHH NPUMbLIKAIOUIMX K HHM OJ0KOB 1Opox
HE NPOHCXOANNO.

PaccmatpuBas  CTPYKTYpHBIE THILI PYAHBIX TeJ B 32BHCHMOCTH OT
BHYTPEeHHero CTPOCHHA Pa3pLIBHBIX HAPYWeEHHH, 06YyCA0BACHHOr0 HX BepTH-
KaJbHOM 30HANBHOCTBIO, CAELYET OTMETHTb, UTO KaXKABIH N3 THX THNOB Ha
psiie PYAHBIX MOJEH U MECTOPCIKAEHHH HMEET CaMOCTOMTEe/bHOR 3HaueHUe.
Hapsany ¢ 31um nmewtcs n Takue MeCTOPOMKAEHNSH, FeosOTHUeCKHEe YCAOBHA
(GopMHUpOBaHHA KOTOPHIX  OGYCJOBJAMBAIOT CMEHY BHYTPEHHEr0 CTPOEHHS
PYAOHOCHBIX Pa3pbiBOB HA OTHOCHTENbHO HEGOALINOM BepTHKAALHOM HHTEp-
Base. B cooTBeTCTBMM € 3THM BJAOJAL OAHOID W TOrO e pasphBHOrO Hapy-
(IeHHd HA PAINHYHLIX €ro y4acTkax Mo BepTHKaJAW CO313I0TCs pasauuHbie
CTPYKTYPHbLIE YCIOBHA ANt MOKanusaunn opynenenusn. Ecrectsenno, ne o6s-
3aTeJbHO TNPOfBJAEHHE B IJIOCKOCTH KpyTONajaaioulero paspbiBa, waunHas
¢ ray6OKHX TOpH30HTOB W BBEPX MO BOCCTAHHIO, BCEX NHATH YOOMAHYTLIX
paynee THUIIOB BHYTPEHHEro CTPOeHNs paspPuBHBIX Hapywenui, Uaue scero
gadmiofaerca GoJee orpaHuuerHas [0 BOCCTAHHMIO CMEHA  BHYTPEHHEro
CTPOEHHSI PYNOHOCHBIX pPaspbiBOB, 00YCJOBAHBAWOLIAS Nepexold 30HbL pace
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Pre. 111. Cxematuueckuit niam u paspessr Yaky-
PAKCKOrO apceHOMHDHTOBOTO MECTOPOMKIEHHS, NpH-
YPOUEHHOTO K IHAMHPOBOH CKaanke.

1 — coBpeMeHHBIe OTA0MKEeHHS: 2 — W3BECTHAKH; 3 — KBapil-

CepHUHTOBbIE CAAHULI;, 4 — KPEeMHHCTBIE B  (QUANTHTOBbBIE
CJaHLBl; § — pa3pbiBHble HapylUleHHs: 6 — pyanoe Teao

T
Lvara®i

3

Puc. 112. Cypemano-pTyTHOE® opyneHeHne B OJ0KHPIBaH-
HBlX ckaagkax XafizapkaHwckoro Mectopoxkaerns. Cxe-
matuueckne paspesst (no B. A, Hescxomy, 1949).

a — GaokHpoBaHHaA oOpydeneBIAas CKaadka C paccioeHueM B wap-
HHpE AHTUKAHHANH; O — GAOKHPOBAHHAA CKAAAKA € paccnoeHuem
B H30THYTOM KpBhlje.

1 — TOHKONAWTHATHIE M3BECTHAKH; 2 — cnanubl  BucAvero Goka;
3 — OKBapUoOBaHHble MOPOAbI € THE3ZaMH H BKPAMIEHHOCTbIO Cypb-
MAHOrO H 4acThi0 PTYTHOTO OpPYAEHeHHA



ClIaHIEBaHUsI MO BOCCTAlHIO B paspbiBbl, CONPOBOKIAIOIIHECS TeKTOHHUE-
CKOH T/HHKOH, a 3TH HMHTEpBajbl, pasBHTbie BJ0Jb OCHOBHbLIX DPa3pbiBOB,
CMEHSIOTCS Bbillie OoJbIUHM KOJIHYECTBOM  ONEpPAIOLIHX TPelluH, a elle
BHIILIE 10 BOCCTAHHIO PYAOHOCHBIe pa3phiBHble HapYIIEHHA CONPOBOKIAIOTCHA
TEKTOHHYECKOH OpeKunei.

M3 13/10:keHHOT0 BHIHO, YTO B HEKOTOPBIX CJIydasix HMEIOT MeCTo mepe-
XOIbl BbIAGAEHHBIX CTPYKTYPHbIX THIIOB OAMH B APYroi, H Ha PasJUYHBIX

a o e+ 1

Puc. 113, Ctpoenne Capmouckoro pynosocnoro pasaoma (no E. M, Hexpacoery,
1966 r.).

a — pa3BHTHE MEJNKHX THe3]l B YYacTKax OrpaHHuyenus pYLoBMEWawWuX Ttpewnn chaGo
NPOSBUBLUNMHCA TONEPEUNWMHE OFPAHAYUTENAMK  (1113aH); O — NPOSBIEHNE B KONFADMEPaTax
(nnaH) MouwHoil 30HBI NPOXKHAKOBOro OpyAGHEHHS, pa3BHBaBueiics BAOAb CYOLWNPOTHLIX
TPeWiH, OTXOARUWMKX oT H3THGa [naBnoro wapywenus (Cesepo-3anannoro wna)
I — rpanuTul; 2 — GasanbHie KOHTJOMepaThl; J — WBL W TPeulHibl, BLINOAHEHHLIC AOPYANON
TAHHKOH Tpeuus; 4 — KBapU-NHPUT-rafeHHT-chHaNepHTOBBIE pyAHBlE MXUAL H NPOKHAKH

rayGHHHBIX YPOBHSX OAHO H TO JKE PYMHOE TEJO MOKET OTHOCHTHCH K pas-
JUYHBIM CTPYKTYpHbBIM TunaM. HecMoTpsi Ha 3To Bce Ke cuuTaeM Lene-
coo0pa3nblM YYHTbIBATL B INPAKTHYECKHX  HCCJAELOBAHHAX H pasie/bHO
paccMaTpHUBaTb KamAblii M3 3THX THIOB, MOCKOJbKY BCE OHH SIBJSIOTCS
AOCTaTOYHO XapaxkTepHbIMH.

CTpyKkTyprole TUnbL PYOHbLX TeA, 3aAe2A0Wux 8 N0A020nadaroujux
paspoigax. Jas pyAHbIX TeJ, NPUYpPOYEHHBLIX K IOJOronajaiolium paspbl-
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BaM, MOKHO BBIIEMUTH TPH CTPYKTYPHBIX THna: 1) pyanbie XuAul B HANLBH-
rax, 3a/70XCHHLIX B TPOUECCe CKJAaAyaToCTH MapaJjJielbHo OCSIM CKJaloK,
2) caoxnbie no (opme pyAHble Tena, CBA3AHHbIE ¢ Pa3BHTHEM TpelllH B
BHCAYeM GOKY NoJoronafaloulnx 3oH npobaenus, 3) caoxible no gopme
3aJ/1eKH Ha NepeceyeHHH KPyTonafaloliMX H MoJIoronafalouiinX paspbiBoB.

Pynuble knnap B HaABHrax, 3aJ0XeHHLX B Dpoilec-
Ce CKNaluyaTOCTH mapanfenbHo ocAM CcKaAapok Xuabl
JaiHor0 CTPYKTYPHOro THMA IWIPOKO PACNHPOCTpPanelsl Cpean MUOTHX cpef-
He- M HH3KOTEMIEPATYPHhIX THApOTEpMasbHbIX MecToposaeniii. Ocnoshoil
CTPYKTYPHOH 0COOENHOCTbIO TaKHX XK CaedyeT
CUHTATh TO, UTO pa3pbiBHbIE HApPYLIEHHs, BAOJb
KOTOpbIX OHH Habaojaloresd, OblJIH 3a/10MKEHB
elle B paHHuil 3Tan AeopMALHM TNPH CMATHH
BMeLlaoluX Toaul B ckaaakd. OaHako mo HHM
NPOAO/MIKAANCL HAABUIOBLIE M CABUrO-HALBUTO-
Bble llepeMellleHHst # B MOCJeAyIOLIHe 3Tallbl Je-
dopmMauyuKM BMJAOTL 10 MOMEHTa  OpYAEHEHUS.
CTpyKkTypHBIE yc/a10BMS (OPMHUPOBaHHSl paccmar-
pHBAeMbIX TpELLMH CKa/JblBAHMSA, BHOOCAEACTBHH
MHHepaJiH30BaHHbIX, ObI/IN TAKOBEI, YTO CKOJbLKO-
HUOYAb CYLIECTBEHHBIX [PHOTKPbIBAHHH BAOJb
/ aux He Owbio. B pesyapTarte BAOJAbL 3THX TPELLMH
‘ Pa3BHTLI Y3KHE KHJIbI, MOILIHOCTL HX penko l—

_ 1,5 M, a o6biuno He npesbimaer 0,2—0,5 M. B 10
Piic. 114,  Cynsunvo- e BpeM# TaKHe JKHJbLI, KaK [IpaBHJIO, TIPOCIEKH-
KACCHTEPUTOBOE Opy.lene-
HHe Baons naasura g BAlOTCA HA 3HAYHTENILHOM M[POTSXKEHHH MO Tpo-
onepsiolux ero Ttpewun CTHpaHuio — no 1,5—2 kM u Gogee, a no naje-
OTpLIBA. Cumupnosekoe  Hulo Ha | KM u GoJsee, coxpaHnss B 00UEM OTHO-
MECTOpOXaeiHe. 3APHCOB:  cyTenbuo MONOCHIL YFOA NAJEHUS, He NPeBbLILIAI0-
Ka 3afos wroabhu  (no o o
M. Il Matepakosy, i 45—55°. OT OCHOBHBLIX pyAHbIX HJ no 6o-
1948 r.). KOBLIM ONEpSIOLHM TPEUIMHAM HEPeiKD OTXOAAT
I —rauuncre caanue; 2—  DYIHbIe anousbl, B MecTax cConpsaxXeHHsa KOTO-
e PBIX C [J1aBHBLIMH XKHAAMH MOTYT GbITb 000raLleH-
Hble yuacTku. [IpuMepoM TakHX MecTOpOKAeHHIT
ABJISIETCS Cmnpnomxoe na [Maabnem Bocroxe, nayuennoe M. IT. Martepu-
KOBbIM (puc. 114).

CnoxHue no ¢GpopMe pyAHBHE TeJsna, CBS3aHHBE C
pa3BuTHeM Tpeuwiun B BUcAuyeM GOKY NOAOTONMALalouiux
80H Apo6GaeHHA K 3TOMy CTPYKTYPHOMY THNY OTHOCSITCS MpeHMYylle-
CTBEHHO HH3KOTEMNepaTypHble CBHHUOBO-UHHKOBble M YacTbio CypbMfAHbIE
MeCTOpPOK/eHHNs, 3aJjeraroliie B H3BECTHAKAX, MOACTHJAAEMblX TOJLULAMH
NMJAacTHYHBIX APruJAJAHTOB HJIW Apyrux nogoGHbIX WM nopoa. B pesyabrate
[pPOLEeCccOB CKAaA4aToCTH BAOJAb KOHTAKTOB HA3BAHHbLIX MOPOJL B HEKOTOPHIX
ca1yyasx BO3HHKAIOT 30HBI JpoB/eHHs, COMPOBOMKIAIOUIHECH MOUIHBLIM pas-
BHTHEM  TekTouMueckux Opekuuil. B Bucadem OOKy TaKMX 30H MHOTAA
3afneraloT C/JOXHble MeTacoMaTHYeCKHe py/[Hble Tela THAPOTepMAaJbHOro
NIPOHCXOKAEHNSA, Pa3BHBAIOLLIHECs] BJAOJb TpPelUlHH H 4acTblo BAOJbL MJaCTOB.
[NpumepoM Takoro CTPYKTypHOro THna siBasieTcs Auncaiickoe CBHHLOBO-
nuukoBoe mectopoxkaenue B Hmuom Kasaxcrawe (puc. 115). Opynenenne
30€eChb PA3BHJOCL B HHXKHEKAMEHHOYTOJbHbIX M3BECTHAKAX, MOACTHJAeMBbIX
JEeBOHCKHUMH CJaHLlaMH W H3BECTHSIKAMU.

30HA MOUIHOro TEKTOHWURCKOro ApOOJeHHs, CONPOBOKAAEMAsn CPLiBOM,
NpHYpPOUYeHAa K KOHTAKTY HHXKHEKaMEHHOYroJlbHbIX H3BeCTHAKOB H IIOJCTH-
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JAoUNX HX CJaHLUeB BepXHEro AeBOHA, 3a/EraioUUX B BHAE OTHOCHTENIBHO
MaJoMoumHoro cos. Cinannsl MecTaMH CMSTHl B CEpPHIO MeNKHX CKIafioK,
a YacThbi0 NOJHOCTBIO Cpe3aHbl TEKTOHHYECKHM CDBIBOM H BRINIAJAIOT H3 Pa3-
pesa. B cBsisu c mepemelnenueM GJIOKOB TOPOA IO IOJOroNafaiouleli 3oxe
ApoGaenus BIOJbL Hee chopMHpoOBaaack 30Ha GpeKyHi ¢ 06J0MKAMHU KaK Hi-
KeJleXKaluX M3BECTHAKOB H C/IAaHIEB BePXHEro JeBOHA, Tak H BhIILeJeXka-
U(HX M3BECTHAKOB HHXKHero kapGona. CJhanuel, copBaHHBE ¢ OCHOBAHHf,
o6s1analoliie BHICOKHMH NJIaCTHYHBIMH CBOHCTBAMH, MeCTaMH TEKJH BAOJb
BOBHUKIUMX B KaMEHHOYTOJIbHBIX HM3BEeCTHSIKaX KpyTolajaiolluXx pasphiBOB
¥ oGpasoBanu cBoeoOpasHble JHanHpOBble CKJAajikH. PasBuTHe 3TuX cKaa-
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Puc. 115. Cxemartnueckuii monepeynkii paspes Auncaiickoro MecTOpOMKIeHHS.

1 — nssectHakn (Ci); 2 — pomomutnl (Ci); 3 — cnanum (Dy); 4 — TekToHMWeCKas Operuns;
5 — paspuiBHBle HapyWIeHHN; 6 ~— cyNbhHAHBIE PYAHBIE Tela; 7 — OKHCAEHHBe IHHKOBbLIE
Pyabl; 8 — OKHCJICHHBIE CBHHILOBBle DYZABI

JOK B KOHEUHOM HTOre NPHBEJO K Pa3phiBy H3BECTHAKOB, 3ajeraiollux Hal
30HOH CpbiBa, U K 00pa30BAHHIO B HHX MOINHAIX KPYTONAaJjalolluX paspbis-
HBHIX HapyueHuH, conpopoXpaaeMbplx Opexyweldn. OpyleHeHHe pa3BHBAeTCS
BJI0JIb CEPHH MeJIKMX TPELlHH M [JAcTOBHIX 30H JApobGieHus. B Gojee BhicO-
KHX FOpH30HTAaX DYZOHOCHEIMH SIBJASIOTCS TPEIHHBI, NMpOCJEXHBaeMble Kak
B BEPXHHX H3BECTHfKaX, Tak H B jojoMHTax. C rayGHHOM XKe OpyleHeHHe
B OCHOBHOM JIOKAJH3yeTCsi B NOJOMHTAaX, IZe OHO 00pasoBLIBAJIOCL MeTd-
COMaTHYeCKH MpPEeHMYIIECTBeHHO BHOJb CEKYIHX TPeWHH H YacTeio MO
HAIJ1aCTOBAHHIO.

Cnoxusle no GpopMe pyAHBE 3aleXu Ha NDepeceue-
HHH KDPyToNDaJaloUHX M NOJOronajalIlHX pa3pHBOB.
PaccmaTpuBaeMblil CTPYKTYPHBI THI PYAHBIX TeJ fBJAseTCS Kak Obl Ipome-
HYTOUHBIM MEKAY CKAANYaTHIMH M TPELIHHHBIMH CTPYKTYypaMH M XapakTe-
PeH [AJS MHOTHX THIPOTePMaJIbHbIX MECTOPOXKJEHHI IBeTHbIX, 6Jaropoji-
HbBIX H pefkuX MeTajnoB. CTpyKkTypHbie 0COGEHHOCTH TAKHX MeCTOpOXKe-
HHiI HEPEJKO ONPenensioTCs TeM, WTO CJOH NOPOR, OJaronpHATHbIE A1 3a-
MeIeHuss, co6pansl B CKJAAJKHM, H BAOJb IOBePXHOCTH HX HAIJIACTOBAHHSA
BO3HHKJH 30HBl MEXKIIJIACTOBOIO CKOJIbZKEHHH, KOTOpble B psle CcJaydaesn
#MrpaloT poJb pynopacrnpelessionlHx TpelinH. BmecTe ¢ TeM KpyTomajpaio-
Lie NOpyAHLIE paspeiBbl, mepeceKaiounlue GnaronpHATHBE JS PYLOOTJIO-
JKEHHS [IACTHI, ABJSIOTCS PYRONONBOAAIHME Kanaiamu, HauGosnee ymay-
HHIM CTPYKTYPHBIM COYETaHHEM B XapaKTepH3yeMOM THIIE MeCTOPOAeHH
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caelyeT CHUTAThb 3ajeranue 6JIEITOHIJHPITHOFO I PyALOOT/IOXKEHHS CJIOsA MO
ropu3oHTOM ciaaboNpoHHIlaeMbIX NOPOA. B 3ToM cayyae pydHOe TeJo CJAO0K-
HOTO OuepTaHHs OObIYHO pa3Mellaercss B OJArONPHATHOM CJIO€ NOPOJ, BHITS-
TUBAsICh BJOJb AOPYAHOrO pas3pbiBa, mepecexaiouiero 3toT cioit. Ecau py-
JIOHOCHDIE Da3phiB IepeceKkaeT HecKOJbKO OJaarolpHiTHBIX o (H3HKO-Me-
XaHHYeCKMM CBOHCTBAM H XHMHYECKOMY COCTaBy HOpPOJ, NepeMerKaloUIHXCH
CO CJIOSIMH MeEHee 6JIaFOIIpHHTHbIMH, TO YaCTo BO3HHKaeT HECKOJbKO PYI-
HBIX TeJl, IOCJAeN0BaTeJbHO 3aJeraluinx OJHO Hal JAPYTHM, KOTOpLIe 00BIY-
HO 00pasyloTCH B CBA3W C Pa3BUTHEM CHCTEMBI MeJKHX Tpemud. Dojbuas
YacTh TAKHMX TPeLlHH He NPOHHKAeT B BHIe- H HHMKeJexallHe CJOH, CIO-
co0Hble K IIACTHYECKHM faedopMauusiM, B CBA3H ¢ 4eM OpY/JeHeHHe B OC-

[Z]e  [H]

Puc. 116, Ilpumep orpanHueHHsi OpyIEHeHHS KOHIJIOMEPAaTAMH CHH3Y. 3ap.’COBKa CTEHKH
rOpHOR BHIPAGOTKH.

1 — GasannThl; 2 — KOHrsioMépaThl ¥ Tydo-KOHIJOMEpaThl; 3 — paspbipHble HApymenus (a) H MejxHe-
TeKToHHYeckne Tpeuwunsl (6); 4 — Y4acTKM MoJororo pasBajiblieBanusA; 5 — KBapl; 6 — GoraToe opy-
AEeHEHHe; 7 — BKpan/JeHHOe OpyJAeHeHHe

HOBHOM pasBHBaeTCA TOJIBKO B I[peneaax ﬁﬂaFOHpHH’I‘HOI‘O nJmaacra

{puc. 116).
CrpyKTyPHBle THNBI PYIHBIX TeJ, CBA3AHHBIX ¢ 30HAMM MeJKOi TpellH-

HOBAaTOCTH, BO3HHKLIeH B cHenuduueckux ycaosusix. K 3Toil rpymnme oOTHO-
csiTcA pyAHbIE Tead, KOTOPble 3a/ieraldT B HHTPY3HBHLIX 00pda30oBaHHSX B.
BHJle¢ WITOKBEDKOB M BO3HHKAIOT HPeHMYILIECTBEHHO B allHKaJbHOH YacTH
IITOKOB MaJbiX MHTPY3Hil. DTO KPYIHEE PyAHbE Texa, HeCyllne NPOMKHIKO-
BO-BKpalJIeHHBIE PY/ABL, 4 TaKKe KHJIBlL U MHHepaJn3QBaHHBIe 30HBL APOG-
JIEHHS.
[lroksepku 6 UHTPY3UBHbLY MACCUBAX W UWITOKAX MQAbLX UHTPY3Ul.
JlaHHbI CTPYKTYPHBLIH THI OOBEAHHSET IIOUTH BCE IIPOKHIKOBO-BKpAIJIEH-
HBIE MeJHbe, MeJHO-MOJNOLeHOBHE B MOJHOIEHOBLHIE MECTOPOKACHNH,
a TakkKe HEKQTOpPhle CBHHIOBO-UMHKOBLIE, OJIOBOpYAHEIE u 1p. Opyneneunue
Ha TAKHX MECTOpPOKIAEHHAX IPEICTaBJeHo B BHAE Pa3JHYHO OPHEHTHPOBAH-
HBIX INPOXKUJIKOB H BKPalJIEHHOCTH B THAPOTepPMAaJbHO-H3MEHEHHBIX IIOPO-
Aax, HepeLKO PaclpocTpaHsIOHXCA Ha 3HAYHTENbHOH maomaan (1o 1 xm?
1 Goaee). Ilpn 3TOM Opylenenyio NOABEPrajoOTCA HE TONLKO HHTPY3MBHbIE
NOpoabl # INTOKH ManblX HHTPY3uH, HO TaKKe HACThio ¥ BMEMlAOUlHe HX
3 ysuBHLIE, ocaJouHble H ApPYyrie o6pa3oBaHH.

Ilpn BeIICHEHUH VCIOBHE ()OPMHPOBAHHS pYLOHOCHBIX LITOKBEPKOB
BaXKHO pelieHHe Bompoca 00 ycaIoBHAX (DOPMHPOBAHHS MHOIOYHCJEHHBIX
MEJKHUX TPelllnH, Hecyllux opyienense. B cBA3u ¢ TeM YTO BO MHOTHX Cay-
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yasX B OPHEHTHPOBKE TAKHUX TpelHH He HabMIONAeTcs CTPOro yCTAHOBJEH-
HOM 3aKOHOMEPHOCTH, a TakKxkKe B CB3H ¢ (AKTOM YacCTOH IPHYPOUEHHOCTH
OopyZheneHHs K aNHKaJbHBIM 4YacTsAM LITOKOB MaJblX HHTPY3HH, MHOTHE
HeeneoBaTelH NPHXOAAT K BHIBOAY, 4TO paccMaTpHBaeMble pPYAOHOCHBIE
TPEIIMHEL CBOMM BO3SHHKHOBEHHEM 00613aHbl He TEKTOHHYECKHM, a JPYruUM
npuunnaM. Ilpeanomaraercs, yto oGpa3oBaHHe HX MOrJIo GHTh 0OycCaAOBIE-:
HO JaBJeHHeM NPOHHKAOWMX M3 rayOuH rasos (B. 3mmonc, A. E. ®epc-
MaH).

Mccnenosauus 3toro BOIpOCa, mpOBeJeHHBIE B TOC/AeNHEe BPEMS B
CCCP u CHIA, noxasanu, 4to NnyTeM NpOPHIBOB ra3oB H CBepXIJIaBKHX
KOMIIOHEHTOB, BBIIEJAYHBAHHA C MOCIeAYIOMHM 00pyIUIeHHEM, IpoCeldaHHEM
B CBS3H C OTTOKOM Marmel, Ju60 Bo3IeHCTBHEM MAarMaTHUeCKOro DACILIABA
Ha BMellaoulHe MOPOALl IPH €ro BHEAPEHHH BO3HHKAET JHIIL YacTh MeaKOH
TPELIHHOBATOCTH, KOTOpas uMeer cyry6o JokaabHoe 3HadeHHe. [aBnas
JKe Macca TpelldH B XapakTepH3yeMblX PYLOHOCHBIX IMITOKBepKax BO3HHK-
Ja B pesyJbTaTe TEKTOHHYECKHX MNpoleccoB. B pynoHOCHBIX MTOKBepKax
cpell MHHEepaNH30BAHHBIX TPEIIHH OTYETJHBO BLIAGIAIOTCA CHCTEMBI OoJee
UETKO BHIDAMKEHHBlE, ¢ NPHCYIIUMH MM XapaKTePHLIMH 3JeMeHTaMHM 3aJjera-
mug. Hapsapy ¢ HuMu HabaiozaloTcs u Oolee MeJIKHe MHHEpPaaH30BaHHBIE
TPeLlHHbl, OJlTHAKO OHH B pfAAe CAydaeB OTHOCATCA K THIY ONEpSIOIIHX, CO-
IPsKEHHBIX C TPEIIHHAMH, HMEWIIUMH 4YeTKO BbipaXKeHHBIE 3JeMEHTbl 3a-
Jeranusi. B apyrux cayuasax ynaercst HaGJ10JaTh, YTO 44aCTh MEJKHX CJIOXK-
HO OpHEHTHDOBAHHLIX TPEUIMH BO3HHKJA BHauaJjJe B NPOLECCE OCTHIBAHHS
HITOKOB HMHTPY3HBHBIX IIOPOJA B KaueCTBe KOHTDAKIHOHHBIX, a 3d4TeéM OHH
IpOABHINCE B GoJiee MO3AHME sTanbl AedopMaluim.

Hanpumep, Ipu HSYYeHHH MEJKOH TPEN[HHOBATOCTH  KOyHpaIcKoro
mMenHo-Monubaenosoro mrokeepka K. C. TI'asusomoit (1957) ycranosiexo,
uTO I'JIABHOE 3HAYEHHE 3/€Ch MMEIOT CHCTEMBl TEKTOHHUECKHX TpElIHH, LIH-
POKO TpOABJEHHBIX B paiioHe. B KoHType PYLOHOCHOro WITOKBEpKa BhIAB-
JIeHBl TaK¥Ke JOKa/JbHO Da3BUThiE KOHWYECKHe TPellHHB, HAKJOHEHHbe K
ero LeHTpy nox yrjom ot 45 no 80°, npu cpennux yraax nanenms 60—70°.
BosHuKHOBeHMe 3THX TpelllUH aBTOp CBA3LIBAET C TEKTOHHUECKHMH HAmps-
JKEHHAMH, NpeALIeCTBOBABUINMH M CONPOBOKIAABIIHMH H3IHAHHe 3(dyaus-
HBIX MOP(GUPOB, PA3BHTHIX HA MeCTOPOKIEHHH, H 0O0YCAOBASHHLIMH TEKTO-
HHYECKHM HMIYJbCOM, CBS3aHHBIM C HOJHATHEM MarMaTHYecKOro pacrJasa.

PaccmarpuBaeMble Manble HHTPY3HH He Bcerja HMeoT GOpMy LITOKOB,
HHOTJIa OHH TNpuOGAHKAlOTCT K fnalikam. OpyleHenHe BolleKyabcKOro mecro-
POXMIEHHSA NpPOXKHAKOBO-BKpamneHHbx Meannix pya (Llenrpanbmmii Kazax-
cran), usyuennoe H. I'. Kaccunrim u P. A. BopykaeBniM, passuTo BHYTPH
BEITSIHYTOrO JaHKonofoOHOTO Tena TpPaHHT-NOPGHPOB H HACTBIO paclpo-
cTpaHseTcs BO BMellalollue nopoAbl. IMHTEHCHBHO CepHLUHTH3HpPOBAHHbBIE H
OKBApLUOBaHHLIE TPAHUT-NOP(PHPH COAEPIKAT BKPANJIEHHOCTL M IPOMKHJIKH
cynb®HIO0B, ACCONMHPYIOMUX C KBapueM. Muorue M3 35THX NPOXKHIKOB
HMEIOT ONpefeJeHHYI0 OPHEHTHPOBKY, ApPYyrue ke, 6oJiee MeJKHE, COIpSXKe-
HBl C HHMH, H 94CTh H3 HHX, HECOMHEHHO, PACIPOCTPAHAETCA BAOML KOH-
TPAKIIHOHHLIX TpelmHH., DoJee M¥HTEHCHBHOE pa3BHTHE MHHEPAJIH3ALHM B
rpauuT-nopdupax mo CpaBHEHHIO C BMEULAOUIMMH HX NOpoAaMH 00yCloB-
JIEHO TOBHIIIEHHOH XPYMKOCTHLIO MEepPBHIX.

Kurot u mureparusosanusie sowoe Opobrenus 6 WTOKAX MAALLK UR-
Tpysuil u akcrpysud. K 3TOMY CTPYKTYPHOMY THIY OTHOCSATCS CBHHILOBO-
IIHHKOBbIe, 30JI0TOPY/HBEIe, YpaHOBLle U Apyrue pyiHble Tesaa. llltoxn Maabix
HHTPY3HH M 9KCTPY3HH OOGHIUHO CJAO0XKEHBl MPEHMYLIeCTBEHHO (elb3uTaMu
anb0 JunapHTaMH H pexke TPaHOAHOPHT-NOpQHpaMH, AHODHTAMH H APYrH-
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MH 60Jiee OCHOBHBIMH pPasHOCTAMH. B caMHX IITOKAxX 4acTo [pOABJAETCS
cronfuarass OTHENbHOCTb. Il0 KOHTAKTY e INTOKOB C BMEIIAOUIHMHA
fI0OpOlaMH BHEJAPSAIOTCS J1aBOOPEKYHH, KOTOpPHIE, KaK NpaBHJO, OTJIHYAIOTCH
NOBBHIIEHHOH XPYHKOCThIO IO CPaBHEHHIO C BMeIAOUIHMH HX TNOpPOLAaMH.
B peaysibrare BO3HHKAlT pa3phiBHbIE HapylleHHs, B GOJbLUIHHCTBE Cayyaes
HEe BHIXOZfIIME 3a Ipelets LITOKOB BO BMellaioliue mopoibl. Halle Bcero
06pasyioTcs MOJIOTO HAKJOHEHHHIE paspbiBbl. BosHHKawollue KpyTonajaaio-
lHe HapyileHns HanGosiee 0XOTHO pPacnpoOCTPaHAIOTCS MO KOHTAKTY LITOKOB
¢ BMEMAOMUMH NOpoAaMu JuGo Gosee NO3THHMH JaBoGpeKkuusMu. Broas

10JIOr0 HAKJIOHEHHbIX JHOO KpyTonajaaic-
R : ——3 wux paspblBOB B CBSI3H C IIPOHHKHOBE-
£ | upem u3 ray6MH PYNIOHOCHBIX PacTBOPOB
NOKaJU3YIOTCS DPYAHBIE Teja, MpPelcTaB-
NeHHble MPEeHMYIIEeCTBEHHO TPeIlHHHBIMH
xunamu (puc. 117).

CTpyKkTypHble  THOBI PYAHBIX Ted,
CBfI3AHHBIX C pa3pbiBaMH, XapaKTepHBIMH
AJAf BYJAKARHYECKHX NOCTPOEK H HHTPY-
3MBHBIX MACCHBOB [EHTPAJbHOTO THMA.
Ciola OTHOCSITCS JKHJbHBEIE, HITOKBEPKO-

. ._-.‘ .‘.‘,...'~. 'r 2

3 _ sble H TPYOoOOpa3Hbie pyAHbIE Tela MHO-
s EZls 74 [-7]5| THX PYAHBIX MECTODOXKJIEHHH H, B HaCTHO-

CTH, KOJIue/[aHHO-TIOJHMeTaJlJIHyecKHe
Tpyboo6pasHele pydHBIe Tejla H KHIBI
Puc. 117. Cxematnueckmit paspes so- mectopoxaenus Ceppo-mge-ITacko B ITe-
IETOPIAIORO NSCTPSIIGHSR SO, py, paaNealomHEcs D MepHpepIeciOf
PYAHHKa). yacTH epJa, miacroobpasusie (J100-
f — Tydorennsie mecuawuxs W popdupnts; PHT-GEPTPAHIHTOBBlE TeJa MeCTOPOKIle-
i “’;‘E“;g’,;y;i, e . hud xpetia Tomac (CIIIA), sanerawouiue
§ — nocnepyAHble Pa3pLIBHbIE HADYLIEHH: B qu)ax BO/MIH3H KOHTAKTa C KepJaaMu, H
psii ApyrHX. K 3TOMy Ke Tunmy NpHHAZ-
JIeXKaT JKH/JAbHblE TE€Jd W LITOKBEPKOBble 30HBI OJOBOPYIHOTO MECTOPOXKIe-
uusi TTorocu B DoaunBuM, NpHypoueHHble K HEKKY (puc. 118), a Taxxe men-
Hoe Mectopomiaenne ITunapec 8 Mekcuke (puc, 119).

Pynuble Tema, cBs3aHHble C JKepJIOBHHAMH, B psige DYAHBIX pailoHOB
npuobperaoT GONbLION MPOMBLIIIICHHBIH HHTepec (MeNHOe MEeCTOpOHIeHHe
Bpanen B Yuan).

CTpykTypHble THNOBI PYAHBIX TeJ, CBA3aHHbIX ¢ Kapcramu. Kapcers
ABJAIOTCH PYAOBMELIAIONHMH [MOJOCTAMH AJs1 MECTOPOMAEHHH pasIuuHBIX
reHeTHUECKHX TPYNI M, B YAaCTHOCTH, C HHMH CBf3aHO (OPMHPOBAHHE OCTa-
TOUHBIX, HHQUIBTPALHOHHEIX H HEKOTOPBHIX OCAJOYHLIX  MECTOPOIKIEHHH.
1llupoxo u3BecTHa IPHYPOUYEHHOCTL K KAPCTOBEIM HOJIOCTSIM B H3BECTHSIKAX
CKOMJIEHHH GokcuToBBIX pya (Typrait u Ap.), CHIHKATHO-HHKEJNEBBIX Py
Cpeanero u FOxuoro Ypana, xenesublx pya (Asanaesckoe MeCTOPOKIeHHE
Ha YpaJe), KacCHTepHTOBHIX pocchined (foauHa Kunra B Manaiizun)
H JIPYTHX PYA 5K30Te€HHOTO MPOHCXOXKIEHHS.

OnuiT pasBejKu M 3KCHJyaTalliH 3HIOT€HHBIX MECTOPOXKAEHHH MOKa-
3bIBAET, 4TO B psAJe PYAHHX PaHOHOB HMEIOTCA pYyJAHble TeJa, CBS3aHHbIE
€ KapcraMu JH60 € 30HAMH OGpYLIEHHS, BO3HHKIIHMH HaJX KapcTaMy B
kapboHatHelx Hopofax. IIpH 5ToM OTYETIHBO BHIEJSIIOTCH TPH CTPYKTYp-
HbIX THHA pYAHLIX Tex: 1) cdopmMHpoBaBIIMecsi Ha CTEHKaX KapcTos,
2) cBg3aHHble ¢ OOpyLIEHHEM KDPYTOHAK/JIOHHLIX KapPCTOBHIX IYCTOT B H3-
BECTHAKAX, BO3HHKIIHX BJOJb Da3pHBHEIX HapylleHHHA, 3) NpHypoYeHHBIE
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K 30HaM OGpyIIeHns, BOIHHKIINM Haj TOJOTHMH KapcTaMmu, o6pasoBaBIIu-
MHCA B CBfI3H C BBHIlEJauHBAHHEM MNOJA3EMHEIMH BOLAMH  HUMKeNeHallnx
M1aCTOB H3BECTHAKOB.

Pydnsie Teaa, cipopmuposasiuuecs Ha CTEHKAX KApcTos. XapaKTepHEIM
npuMepoM  ABasieTcs  Mecrtopoxpaenne Tios-MyloH, HsyueHHOe elle B
20-x ronax A. E. ®epcmanom u . M. Illep6akoBuiM H B IOC/HEJHEe Bpems
netaabuo onucannoe B. M. Kasanmckum (1970 r.). 3aech B NPUIOAHATOM
6aoke wusBectHskoB (D;—C,;) nero-
Gepexbs Apasana (Cpenusia A3us)
nmabjonaercs cepus TPyG006pa3HBIX
KapcToB, BO3HHKIINX B MeCTe nepece-
YeHud CyﬁMEpHI{HOHﬂJ’IbHIﬂX H yacCTHY-
HO CeBepo-3amajHbIX Pa3/oMOB C pas-
PBHIBHBEIMH HApPYIIEHHSIMH, YACTHIO CO-
IPOBOMKIAIOMUMHCS 30HAMH OpeKyui.
Kaperel passuanch B BHCAYHX GoKax
W BOJH3H 3THX PAa3jIOMOB, H B OTHeJb-
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Puc. 118. CxemaTuuecknl paspes we- Puc. 119. Cxematnuecknii paspes (a)
pes mectopoxienue Ilotocu, BoauBus B naan (6) MenHoro mectopoxuenus ITu-
(no ®. Tepuepy, 1964 r.). aapec, Mexcuka (mo A. Baunke, 1920r.).

] — pynnble XHAL; 2 — S0HA OKBaplUEBAHHA; 1 — angesuto-nanHToBans Gpexuna; 2~ aHpjesn-
3 — kBapuesnie nopbups; 4 — tybm Kapako- ToBas Opexunn; J — MOHIOHHTH; 4 — mafikm oc-
nec; 5§ — KoHrnoMepaTbl IlanjaBHpH TpeTHu- HOBHOTO cocTaBa; § — pymHbieé Tena; 6 — pas-
HOro Bo3pacra; 6 — HepacuJeHelilible NOPOAL! PHIBHBIE HApPYIIEHHA

OpAOBHKA

HEIX W3 HHX, IIpeXJe BCero TATOTEIOIHX K OpeKYHPOBAHHOH 30He IIHPOT-
HOro MpoCTHPAHHH, BOSHHKJH GapHTOBO-PYAHBIE TeJa, copMHpOBABIIHECS
Ha CTeHKaX KapcTos. Pyaunle Tesa ciaraloTcs cepueii GapHTOBHIX H KaJib-
HHTOBBIX KOp, NpeJICTaBJsIONINX cobo#l CBOoeoOpasHble KoJbllda, NOC/JAeL0Ba-
TeNbHO HapacTaBuine ofHo Ha apyroe (puc. 120). IlomoGueie GaputoBo-
PYAHLIE KOPBE PACNPOCTPAHSIOTCA HA 3HAYHTENBHYIO IMTyOHHY.

B ncropuu reonornyeckoro pasputHs pafiona B. M. Kasanckuii Bhne-
JISleT YeThlpe 3Tamna MOJHATHA M BO3MOXKHOro (GOpMHDPOBAHHA KapCTOB H
6apHTOBLIX PYyH: B cpeliHeM KapGoHe, B KOHIle Nane03051 — Hadaje Me3030%,
B HeOreHe, B d4eTBEPTHYHOM MNepHONAE, COOTBETCTBOBABUIEM (OPMHPOBAHHIO
peunoii cetu. OpyneHenue HopMHPOBAJOCH B.TEPMCKOe BpeMs, Iocjae BTO-
poro sTama NOAHATHH W KapcrooGpasoBaHus. Temnepartypa oGpasoBaHusi
150—210°.

Pyonvie resa, ceasannsie ¢ 0bpywienuem KpyTOHAKAOHRHbIX KAPCTOBHLY
NYCTOT 8 UBBECTHAKAX, CHOPMUPOBABUIUXCA B800Ab PABPLIBHLIY HAPYULEHUIL.
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[TonoGuble 30HBI OOpYIIEHHS BO3HHKAIOT B 06JACTAX, 3aJ0Jro 1o OpyHdeHe-
HHs TIOABEpPraBlIMXCA JJHTeJbHOH JAeHYHalHH, ¢ KOTOpOH cBA3aHo oOpa3o-
BaHME KapcTOBHIX IycToT. OOpyHieHde TakuX NYCTOT NPHBOAMT K NOABJeE-
HHIO PasJHYHO OPHEHTHPOBAHHEIX IVIEI0 H OGJOMKOB KapOOHAaTHHIX IOpPOZ,
00pasylolluX B COBOKYIIHOCTH MACCHBBI, XapaKTepH3YIOLUlHeCcs BecbMa IO-

[i1i]s RERS7 s [ 20 =]

Puc. 120. Crpoenwe TI'naBHoro pyaHoro Tena HAa  TOPH3OHTE fellepe!
uM. A, E. ®epcmana, Cpenasa Asua (mo B. H. Kasanckomy, 1970 r.).

a— obukil mnau; 6 — gerans,
— H3BECTHAKH CO IUTOKBEDKOBBIMH CKOMJEHHAMH KPYNHOKPHCTAAJNHYECKOro KaNbiIdTa;
2 — KuAbl KPYNHOKPHCTAANHYECKOTO KAaJbLHTa; 3 — NOpPYAHBIE KAPCTOBBIE TecdaHHKH; 4 —
wecToBaThlfl KanbUHT; § — «PYIOHEIA MpaMops; 6 — KpacHblii JHcToBaThill Gapur; 7 — Gypiiit
NAacTHHYATHIA GapaT; § — NPOXKKUIKH BTOPHYHBIX DYAHWX MHHepaloe; 9 — KpacHas <Iocie-
pyAaHas» ramHa; [ — pasphiBHbie HapylIeHHS

BHIIEHHOR NYCTOTHOCTHIO. 3aJe4YHBAHHE NYCTOT HEPEAKO NPOHCXOAUT HyTeM
HX 3allOJIHEHHSI MarMaTHYeCKHM paciyiaBoM, a 3aTeM H PYAHHIMH MHHepa-
JIaM¥, KPHCTaJJIH3YIOUIHMHCA H3 THAPOTepMaJbHHIX pacTBOpoB. Xapakrep-
HHIM NPUMEPOM paccMaTPHBAEMOro CTPYKTYPHOrO THHA PYAHBIX Ten SAB-
asiercs OCHHOBCKUA LITOK CBHHIOBO-IMHKOBEIX pyn B Kamaunckom pyaHOM
nose Bocrounoro 3abafikanabs.

Pydusie Teaa, copmuposasuuecs 8 80xax obpyuerug nopod wad no-
AOSUMU KaplTamu 8 nAacrax U3BeCTHAKOS. OG6rigHO NpOABJAITCA Ha aKTH-
BH3HPOBaHHHX IIaTHOpPMax, pACCEUeHHHIX pa3pPHIBHHIMH  HapyIUeHHAMH.
[TonoGuble pynHble Tesa, HeCYIIHEe YpaHOBOe OPY/eHeHHE, YCTAHOBJEHH Ha
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muato Kosopazno, rae oOpylleHHEIMM OKasaluCbh I0DCKHe NeCYaHMKH Ham
‘KapcTamMH, BO3HHKIIHMH B HHKeJeXXalluX TPpHAaCOBBIX H3BECTHAKAX TOILHJ—H:-
To. Pynusie Teqma umenoT (GOpMy IITOKBepKOB mpoTsiKeHueM a0 600 m npu
BePTHKAJbHOM pa3Maxe opyleHeHus okosao 200—250 m.

THNIBI PYIHBIX CTOJBOB

Pynubie cTonGnl pasBuTHE NpPeHMYLIECTBEHHO B THAPOTepMalbHHIX Me-
<ropoxaennsax. Mx xapakrepucrtiuke nocsslleHa obuwHpHas Juteparypa.
Hau6osee noapoGHO BONpOCH, CBsI3aHHBE C OoOpasoBaHHeM M JoOKa/lu3a-
nuuell pyaHeix cron6os, pacemorpen B. M. Kpeirrep (1956), soinennsuini
14 ux TumOB. B OCHOBY NpeiNOXeHHOH CHCTeMATHKH pYAHLIX C¢TON60B
B. M. KpefiTep nosoXul OPUSHTHPOBKY DYIOBMELIAIOMHX TpeUlHH, HX
coyeranye, a TakKKe JIHTOJOTHYECKHH KOHTpOJb opyleneaus. On nokasan,
410 06pasoBaHHe pPYIHBIX CTONGOB MOKeT OBEITh CBSI3aHO KaK C MeTaco-
MaTHYECKHMH IpOIlecCaMH, NMPOTEKAWIUMH HauboJee HHTEHCHBHO B CHJb-
HO TPELIHHOBATHIX BMEIIAMOUIMX MOPOJAX, TAK H C BLIIOJHEHHeM PyJoil pas-
HOOOPA3HBIX TPEIIUHHBIX TOMOCTEH. B OTEYeCTBEHHOH reo/IOrHYecKOH JHTe-
paType™ yKopeHHJOCh omnpejleneHne pyAHOro cronba, NpeNJOKeHHoe
B. M. KpefitepoMm, corlacHoO KOTOPOMY INOJ 3THM TEPMHHOM CJEAYeT IOf-
pasymeBaTh yYacCTOK NPOMBLIIJIEHHBX PYA HJH DY 3HauuTe]bHO GOJee Bbl-
‘COKOr0 KauecTBa MO CPAaBHEHHIO CO BCeMH [PYTHMH PyAamMH JaHHOIO MeCTo-
POXKEHHS WIH PYLHOTO Tesia. ABTOPEI MOJHOCTbIO NPHAEPKHUBAIOTCS BTOPOH
YyacTH 3Toro onpejenenus. MHorne reoJIOrH NPHXOJAT K 3aKNIOYEHHIO, YTO
Ppyanble cTonbbl, obaanas ceyeHueM, NMPHOJHKAOIHMCA K H30MeTPHUYECKO-
MY, MOTYT IPOCJIekKHBAThCS HA 3HAYHTENbHYI0 TIy6uny. OaHako, mpuHHMas
onpenenesne B. M. Kpefitepa, x pyausiM ctonGaMm oTHOcsiTcsl U oGoralileH-
#ble YUACTKH, HMeWIIHe OrpaHHYeHHOe PAaCHpOCTpPaHeHHe Ha TAyOHHY.

Bee pyauble cTosiGpl MOryT OBITH pasjesieHsl Ha TPH OCHOBHBIE TPYNIBI:
I. O6pasywomuecs npu Belylledl poaH CTPYKTYpHHIX (dakTopos (pasmerna-
10TCH B OJHOPONHBIX BMemamwomux nopofax). II. OGpazylomuecs npu Be-
Jyumei poin ¢$H3NKO-MEXAaHHYECKHX CBOHCTE BMeEILAIOUHX MOpox (pasme-
IIAI0TCH HA KOHTaKTe WAH BOJMH3W KOHTAKTa Pas/HYHBIX NOPOX, HO-DA3HOMY
noxsepramomuxca nedopmannu). III. ObOpasyomuecs npu Befyllell poJH
XHMHUECKHX CBOMCTB BMeEIIAlOLIUX MOPOX (pasMellaioTcs B GarompHATHHIX
AJa 3aMemienus pyaoi noponax) (Boabdcon, Hekpacos, 1965).

[TpoBeneHHbIE MHOTOUHCJIEHHBIE HCCNEJOBaHHA IOKa3BIBAIOT, 4TO BCE
PYyAHBIE CTOIGB CAefyeT pasfesHTh elle Ha JABa KJaacca B 3aBHCHMOCTH OT
“TOr0, B KAKHX NOPOJAaxX OHM 3aJieraloT -— aJIOMOCHJIHKATHHIX Hau Kap6o-
HaTHeiX. B nepBom u3 HuXx GoraThle PYABl 06pasyiOTCa NPEHMYIIECTBEHHO
MyTeM BHIIOJHEHHS INOJNOCTeH ¢ NOAYMHEHHHIM DPas3sBUTHEM MeTacoMarthye-
CKHX IpolieccoB, PyaHble CTONGH BTOPOTO Kjaacca XapaKTepH3YIOTCH pas-
BUTHeM O6OraThlX pyA, NPEHMYIIECTBEHHO BO3HHKIIMX METacOMaTHYECKH C
TIOJYHHEHHEIM PasBHTHEM NPOIECCOB BHINOJHeHHS mogjoctel. OnHako CTPYK-
‘TYpHLIE 9/IeMEHTH Y PYAHBIX cTONG0B O6OHX Kiaccos B o6uieM OKa3bIBAiOT-
€Sl OJIMHAKOBBIMH, T03TOMY OoJiee n1po6HOE nesieHHe HA TUIE Les1eco06pasHo
MPOHSBOAHTE BHYTPH Ha3BaHHBIX TpeX rpynim. ITo cTPyKTYpHOMY moJOKe-
HHIO PYJAHOTrO Crosiba B HEpPBOil rpymnne, B KOTOpOR PyHHble cTonbGH 06pasy-
I0TCH NPH Beayuiel pPONM CTPYKTYPHHEIX (hAaKTOPOB, YIAETCH PA3JNHYaTh CeMb
THIOB PYIHBIX CTOJ0OB, JOKanuaywoumuxcs: 1) B TpemuHax OTPHIBA MM
CKaJIBIBAHUA, PACKPHIBINMXCA B MpOLECCe OPYAEHEHHS IO THUNY TPEllWH OT-
pEIBA; 2) B M30THYTHIX y4acTKax CKOJIOBBIX HapyIUeHHH, pacKpEIBIIHXCS B
TlepHOR PYRooOpa3oBaHHA NpH mepeMelleHHH N0 HHM npuJeraioumux 670-
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KOB HOpPOM; 3) B YYacTKax 30H pa3pHIBHEIX HAPYIIEHHH, MpencTaBIEHHBIX
cicTeMoH COMHMKEHHBIX NapajjiedbHbIX TpelHH cKoJsa; 4) B ydyacTKax co-
yJeHeHHA pAa3phiBOB, CXORALIHXCA MOX OCTPBIM YrJjoM; 5) B ydacTKax
COuJIeHeHHs1 ONepsIONHX TPEIIHH CKOoJa H OTphiBa C TJIABHBIMH pa3phIB-
HBIMH HapylIeHHSIMH; 6) B y4aCTKax COYJEHEeHHS TPellHH CKaJbiBaHHA IBYX
uau Gonee HanpaBjaeHuH, 7) B yuacTKax nepecedeHus TpelluH CKaJbiBaHHA.
Cevennss pyIHBIX CTOJI60B BCeX 3THX CEMH THIOB HMEIOT H30METPHYECKYIO
Hnu nuH3006pasHy0 ¢opMy H TOIbLKO ce-

UeHHs] TIePBOTO THIA PYAHHIX CTOJNGOB HMe- 2

10T Xkunoobpasuyio ¢opmy. Hia Bcex cemu
THIOB TNEPEeUYHCAEHHHX PYAHHX c1oaloB
mepBoil rpynnel HauGoJiee yacTo BCTpeda-
I0TCST M 0co60 BaKHOe 3HAaYeHHe HMEIOT
BTOPOH, MATHIH H CeAbMOH.

Bo sropoit rpynne cronbos, o6pasyio-
LIUXCS TPH Bexymield poan (HU3UKO-MexaHu-
YeCKHX CBOHCTB BMeILAIIIHX TMOPOM, MOK-
HO BBIJEJHTb UeTHIpe THIA CTOJOOB, JoKa-
Jusytomuxcsi: 1) B yyacTtkax orpaHuueHuil
PYLOHOCHHIX  pa3peIBOB  TEKTOHHYECKOI!
FIMHKOM TPeHHs JMOPYAHHIX  NONEepevHbiX
pPasphiBOB, 2) HA KOHTAKTAaX CJOHCTHIX [1O-
PO Pas3/IHYHOTO JIHTOJOIHYECKOI0 COCTaBa,

IiepecedeHHBIX  PYIOHOCHBIMH pasphIBaMH,
3) Ha KOHTaKTe NaeK HJIH MacCHBOB HHTpPY-
3HBHBIX TOPOJi, TEPeCeyeHHBX pPYIOHOCHBI- S R LAY Sl R
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Pue. 121. Tmnm  pyanmx  cronbos (mo Pme. 122, Paspes cBHHIOBO-
B. H. Cwmuprosy, 1954 r.), npHYPOYEHHBHIX K IIHHKOBOM MeTacoMaTH9ecKon
Pa3NMHYHLIM Y49acTKaM DaspLIBHHIX HapYIUIEHHH: pyasoir 3anexu  Mananckoro

@ — MCKDHBJIEHAS H NPHOTKPLIBAHHSN OCHOBHON TpEm{H-
HEl; 6 — HCKDHBJEHHS H JApPOGNeHHS OCHOBHOM Tpeuid-

MeCcTOpOXzZeHn#, Doarapus (mo
P. O. Ooxosy u xp., 1962).

HHl; 8 ~ CONPAXEHAR OCHOBHOH TPERMHEHW C onepsioueh;
2 — MepeceyeHus TPeulHH; 0 — MepeceveHHA OCHOBHOH
TpellHHE ¢ OJATONpHATHON [AA OpPYABHEHHA mOpPOLOR

1 — xBapu-noNeBoIINATOB A rHefic;
2 — Mpamops; 3 — ABycawLAHRGi
reefic; 4 — cyabhmanble pyas; §—
CKAPRL, G—Daapunaue Hapynesus

MH paspbiBaMi, 4) B KCEHOJHTaX XPYNKHX IOPOJ, IepecedeHHHIX PYHOHOC-
HBIMH paspeiBaMu. PynHsle cTo/M6B BTOPOI TPYnNNbl, Tak e Kak H NepBOil,
HMEIOT B IJIaHe H30MeTpPHUYEeCKOe HJIH JIHH3000pa3Hoe CeyeHwue.

K Tpertbeli rpynne pynHbX CTOJAGOB OTHOCHTCA JHIIL ONMH THM, JOKa-
Jlﬂ3leLLlIflﬁCﬂ B MecCTe TMepecedeHud PYAOHOCHBIMH paspelBaMu CIIOEB
BMEILAIOUHX NOPOA, 6/aronpHATHHIX /s 3aMelleHHsl DYyXHBIMH MHHepaJa-
Mu. B oTiHume oT Bcex npeAbAYIIHX KpPYTONMAajAaiolluX, pPyAHsle CTOJGHI
TpeTbefl rpynnul 06BIYHO ABJIAIOTCA NOJOTHMH MJH /aXe TOPH30HTAaJbHBIMH
H, KaK NpPaBHJIO, HMEIOT BHITAHYTYIO AeHTo0Opasnyo dhopmy.

Pynuble cronbul nepBoft rpynisl, ocoGeHKO BTOPOro, NATOrO K CEAbLMOTO-
THIIOB, NPAaKTHYECKH IPOsABJEHBl Ha BCeX THIAPOTepPMAaJbHBIX MeCTOpOXK 1€~
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HUSX, 3a/eraloliiX B OAHOPOAHBIX nopojax (puc, 121), a sropof rpynnsl —
Ha MECTOPOXKICHHAX, NPHYPOUYEHHBIX K KOHTAKTaMm IIOpOoA pa3HOro cocCTapa.
Pynupie cTo16Bl TpeThedl TIPYNIBl pacnpoCTpaHeHbl MeHbIIe, HO NpaKTHYe-
CKOe HMX 3HauyeHHe OYEHb BEJHKO M BIIOJHE CONMOCTABHMO C TJIaBHEHRIIHMH
THIAMH PYZIHEIX CTOJGOB NepBOi TPYMIEL

B kauectBe XapakTepHOro IpuMepa pPyAHBIX CTOJOOB TPeTbeil TpYMIIbE
Moryr ObITb PacCMOTPEHbl CBHHIOBO-LHHKOBbIE METaCOMAaTHYECKHe pYAHbie
Tesla B H3BecTHAKax Majanckoro Mecropoxfenuss B bBoarapuu. Coriacto
ncenepopanuaM P. 1. Iloxoea u ap. (1962), menrooGpasHele Tena Goratusix
PYA pasmemam’rcs B MeCTe nepeceueHHsd pr'ronajlarom.imn PYAHBIMH 2KH-
JaMH, NPOXOIALIHMHA CPeIH THeHCOB, CJI0EB IOJOronajalolmux H3BeCTHIKOB.
Cpenu nocnennux pasBuBaioTCs GoraTble JeHToOOpasHble MeTacoMaTHue-
CKHE PYJAHBIE TeJa, CJOKeHHble Cynb(uAaMu CBHHIIA H IHHKA, acCOLHZPYIO-
mumu ¢ refenGeprurom (puc. 122). Ilpu 3TOM OT KpyTOmajfamolIuX pPY/AHBIX.
KHI Cyab(pUIHOE OpPYAEeHEeHHe Pa3BHBAETCH N0 BOCCTAHHIO H3BECTHSIKOB, Ha-
KNOHEHHBIX nox yriaoMm 10—15% na paccrosuuu mo 40 M, a no naiaeHusio He
6onee 3—5 M. ITO yKasklBaeT Ha TO, 4TO PYAOHOCHBIE PaCTBOpPHI, NMOCTY-
[HBIIHE B 30HY pPYAOOTJOXKEHHA IO MAOCTATOYHO BBICOKHM [JaBJEHHEM,
ObIN CNOCOGHBI TPOHHKATb IO BOCCTAaHWIDO CJIOEB Ha JOCTATOMHO GOMbIOE
paccrosaHue, B TO BpeMs KaK MO0 NajeHnio CJoeB PAaCTBOpDbl 3TH He IMPOHH-
Kaau, a Ha KOPOTKOM pacCTOfHHH OT OCHOBHOTO IHTAaollero Kaualaa pyno-
0TJIOJKEHIe MPOTeKano, BHAHMO, B CBA3H C AH(P(Y3HOHHEIMH SBJIEHHIMH.

F'masa VIIL

OCOBEHHOCTH JIOKAJTU3AUHUH 3HIOOTEHHOTO OPYAEHEHHUS
B PASJIMYHLIX CTPYKTYPHBIX 3TAKAX W SAPYCAX

IMposoaupmuecs B CCCP m 3apyGeXHBIX CTPaHAX CTPYKTYPHBIE HC-
CIeI0OBaHHa Ha PYIHBIX NOJAX H MECTOPOXKIEeHHAX INPHBEJH K BBEIABJAEGHHIO-
MHOTHX BaxHBIX 3aKOHOMEDHOCTEH 10 YCJOBHSIM JIOKAaJH3AalHH OpYy/IeHe-
HHA, 4TO B pAle CaydaeB CYLIECTBEHHO MOBBICHI0 3((eKTHBHOCTb MOHCKO-
BbIX, Pa3BELOYHBIX H 3KCIayaTallMoHHEIX pabor. OQHAKO A0 NOCTETHEro-
BpEMEeHH NpH 5THX HCC/AeIOBAHHAX MaJjo BHUMAHHS YAEJSJIOCH BBICHEHHIO
cBA3H (POPMHPOBAHHS CTPYKTYP 3HLOTEHHBIX MECTOPOMKIEHHH C reosoruue-
CKHM CTPOEHWEM M MCTOpHeHl pasBHTHA PYAOHOCHHIX NPOBHHIME B IeJOM.
Hauunaa c¢ 19656 r. stomy Bompocy craso yaeasTbcs GOJibHIE BHHUMAaHHS
(Bomsdeon, Jlyxkun, 1965, 1968; @. 1. Boabdeon, 1972 r.).

CTPYKTYPHBIE 3TAXKH W APYCHl H MX BIAUAHUE
HA JIOKATTU3ALLMIO OPYIOEHEHHA

Ha Heo6xolHMOCTb paccCMOTPEHHSI TI'eOJIOTHYECKOTO CTPOEHHS 3HAO--
TEHHEIX MECTODOXKAEHHH B CBA3H C HX NpPHYPOYEHHOCTBIO K 30HAM, HAXO-
AAUIEMCH HA PA3JHYHBIX IJIYOHHHBIX YPOBHSIX H 3aHHMAIOLIMM HEOJHHAKO-
BOE IIOJIOXKeHHe B paspese CJIOHMCTHIX TOJI[ BepXHeill 4acTH 3eMHOH KOpHI,
ykasuiBanu B cBoux TpyAax C. C. Cmupnos u 10. A. Buanbun. C. C. Cmup-
HOB (1947 r.) BBIZENAHS TPH 30HH 1O TIMIyGHHE CONEPIMKAHHS 3SHJIOTEHHBIX
MECTODOXK/IEHHH M OTMETH/, 4TO CPeJHAs 30HA COJEePNKHT MaKCHMAILHOE-
ux kKoauuectBo. 0. A. Buanbun (1947 r., 1955 r.) yxasblBas, YTo reOCHH-
KIHHAJIH pasBHBAIOTCS B TPH PHTMa, H3 KOTOPHIX KaXABIH OTBeyaer
CTPYKTYPHOMY SIpyCy: HHIKHEMY, cpeHeMy H BepxHeMy. Oum oT/iHYalOTCS
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ocoGeHHOCTAME OCaAKOHAKOIIEeHHs, negopMalui, MarmMaTu3Ma M 3HJOreH-
HOH MMHepaJanzanuu. IlpHBeleHHble HaHHBIE IIPeACTaBIAIT CO00H MNEPBYIO
[ONBITKY MPHBJIEYEHHS LIHPOKHX PErHOHAaJbHBIX reoJOrHYecKHX HCCaeX0Ba-
HUH 711 BLISICHEHHS YCNOBHI JIOKAJH3allHH OPYAEHEHHS B DYAHBIX IIOJSX
H MecTopoxJaeHHsX. OJHAKO B CBeTe COBPEMEHHBIX TeOTeKTOHHYECKHX IO-
CTPOEHHH BMECTO IOHSTHS <«CTPYKTYPHBIH SIpyC», = KOTOpOE IpPHMEHA
10. A. Buaubun, B Kayectse CHHOHHMA GoJsiee NPABHIbHO NPHMEHSTDH HOHS-
THe «CTPYKTYDHBIH 3Tax», a TePMHH «CTPYKTYPHBIH fpYyC» COXPaHHTbL i
6oJiee APOOHOTO JeJeHHS.

ITon cTPYKTYpHBIM 3TaX*OM HYXHO NOHHMATb COBOKYIHOCTDH
0CalloUHBIX H H3BepXKeHHHIX o0pasoBaHui, OTBeYaIOIHX KPYHNHOMY 3Tamy
pasBUTHS TePPUTOPHH (FeOCHHKJIHHAJbHOMY, OPOreHHOMY, IIaT(hopMeH-
HOMY). CTpYKTYpHBle 3Ta:KH CJEIYeT pas/HyYaTh Mexay coOoH 1o cocTaBy
CJOUCTHIX TOJI, OCOGEHHOCTAM NpPOABJIEHHA MarmMaTH3Ma W CTEIEHH MeTa-
mMopduaMa H Ae(OPMHPOBAHHOCTH NOPOA. I'paHuIbl MeKIy CTPYKTYPHBIMH
3Ta:KaMH OOGLIYHO BbIpAXKEHBI 3HAUHUTEIbHBIMH II€PepPbIBAMH, PErHOHAaJbHE-
MU YIJIOBBIMH HECOTJIACHSIMH, De3KOoH cMeHOH (alui OCaL0YHBIX TOJIL H
u3MeHeHHeM CTpPyKTypHoro mnana. CTpyYyKTYPHBH Py C OPEACTaBIseT
co60l 4YacTb CTPYKTYPHOro 3Taxa, XapaKTepH3YIOIYIOCA CXOMHBIMH CTe-
neHbio JeOpMUPOBAHHOCTH HOPOJ U MarMaTH3MOM.

BosbmIMHCTBO PYAOHOCHBIX NPOBHHUMN B IpOlecce Pa3BHTHA NPOXOMST
BCe TPH 3Tana: reOCHHK/IHHAJbHEIH, OPOreHHBIH M miaTdopMeHHbIH, B reo-
TEKTOHHYECKHX IOCTPOEHHsX NMIaTGOpPMEHHbIE OTJIONKEHHSI OOBIYHO OTHOCHT-
¢l K BEpPXHEMY CTPYKTYpHOMY 3Taxy. B 3ToM ciayyae Bce HHKelexallne
oGpa3oBaHus 00BEeJHHSIOTCS B HHXKHHH CTPYKTYDHBIH 3Tax, IpHYEeM B HEro
B KaueCTBe IOJ3Tarxka BKJIOYAIOTCS TaKkKe APeBHHE HHTEHCHBHO MeTaMmop-
(H30BAHHBEIE IIPOTEPO30MICKHE M apXefcKHe TOJIIH, Ha KOTOpHX G6oJee
MO37HHE T'eOCHHK/IHHAJIbHEIE OCaNKH{ JeXaT C pe3KHM HecOrJacHeM,

Jnsi BBISICHEHHS CTPYKTYPHBIX OCOGEHHOCTefl 3SHIOTeHHHIX MECTOPOXK-
AeHHH lesecoo0pas3Ho ApeBHHE MeTaMOphH3OBAHHLIE TOMUIK OOBEAUHATH B
CaMOCTOATEJNbHBIH HHMKHUE CTPYKTYPHBII 3Tax H paccMaTpHBaTbh HX B Ka-
yectBe (PyHIaMeHTAa HJH OCHOBaHHA. B 3TOM ciydae oOpa3oBaHHs IeOCHH-
KJIHHAJbHOTO H OpPOr€HHOIO 3TalloB pasBHTHS COOTBETCTBYIOT CPeIHEMY
CTPYKTYPHOMY 3Taxy, a miaThopMeHHEIe — BepXHeMY.

M3 u3noXKeHHOro clefyeT, 4TO CpeAHHH CTPYKTYDPHBIE 3TaXK MOXKHO
pasfesHTb Ha ABa NoA3Taxa uau sfpyca. [lepBrii u3 HHX, cOGCTBEHHO Teo-
CHHKJIMHAJbHBIH, XapaKTepH3YeTCsl OT/IOXeHHeM MOILIHBEIX 0CaJ0YHO-BYJKa-
HOT@HHBIX TOJIY, KOTOPHIE B NOCAEAYIOUIEM MMOABEPrawTcd HHTCHCHBHBIM
IHCAOKAIHAM, NMPHBOLAIIMM K 06pa30BaHHI0O KDYNHBIX JHHEHHBIX CKJaI0K
H pasphIBHBIX HApYIUEHHH, CONPSKEHHBIX CO CKJaaYyaToCThlo. THOHYHO TaK-
JKe Ha/JuuHe KPYIHBIX HHTPY3HBOB, OOBIYHO BBITAHYTHIX IapaJijieJibHO IpO-
CTHPAHHIO CKJaJOK H MPHYPOYEHHBIX K siApaM aHTHKIHHAJeH. C reocHHK/IH-
HaJbHBIM 3TanoM pa3BHTHSA 4YacTO CBsi3aHO BO3HUKHOBEHHE HEKOTOpPBIX
CcoGCTBEHHO MarMaTHYeCKHX MecTopoxiaeHuii u nermartutoB. O6pasoBanus
paHHero 3Tama pasBHTHS BBILEJIOTCS B HHKHHUH spyC CpelHero CTPyKTyp-
HOTO 3TamKa.

Bo BTOpOfi, OpOreHHBIM, 3Tal PasBHTHS PYLOHOCHBIX TEPPHUTOPHI MpoOHC-
xoauT (popMHPOBAaHHE BepXHEro CTPYKTypHOro spyca. Ou xapakTepH3yeTcs
HAKONJEHHEM OCAJOYHBIX H 3GQYy3WBHLIX TOJII MEHLIIHX  MOIIHOCTEH.
B nanpuefimeM 3TH TOJIIH OGBLIYHO CMHHAIOTCSE B MoJioTHe OpPaxHCKJIalKH,
pasbuThie pa3joMaMH, YacTO HAc/deIYIOIHMH pa3pbiBHEE HApYLIEHHd, 3a-
JIO}KeHHbIe B MeOCHHKJHHAJbHHIA 3Tan pasBuTHA. [lis Bepxuero sipyca Xa-
pakTepHB MHOTOYHCJEHHBIE TeJNa MaJbelX HHTPY3HH, uacT0 TpPelHHHOIo
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tuna n pafiku. OKoHuanue (QOpMHpPOBAHHMS 3TOTO fpyca COBNALaer C mepe-
XOOM OpOreHHLIX oGsacTeil B milatdopMenHbe. FiMeHHO B 3TO BpeMs Ipo-
HCXOIHT 00pasoBaNHe NPOMBIIMIJIEHHBX THAPOTEPMAJbHBIX MECTOPOMKAEHHH
pasIHYHLIX KJIaCCOB.

[Tocre pyLOOT/NOMKEHHS MHOTHE PYLOHOCHBIE TEPPHTOPHH INPOLOJKAIH
pasBuTHe yiKe B IIaT(hopMeHHBLIX ycaopusax. s 3Toro srana xapakTepHO
HAKOIJIEHHE MEJKOBOJHBIX MOPCKHX OCajKoB. JTH 00pa3oBaHHsd IO OTHO-
EeHHI0 K 3HAOTEeHHOMY OpPYIAEHEHHIO ABJAAKTCH IOCJEepYAHBIMH, HO HEpEAKO
HECYT 3K30TeHHYIO MHHepaJIH3alHIo.

Taxkasa cxema pasBHUTHA PYLOHOCHBIX NPOBHHIMA sBAsfeTca HaubGoJjee
npoCToil; BBIIEDPKHBAETC OHA JaJjeko He Bciofy. Mmeercs psax upumepos
NOJHUUKIUIHOTO X (HOPMHPOBAHHUA, XapaKTePH3YIOIErocs HeOJHOKPATHBIM
NOBTOPEHIEM HEKOTOPHIX M3 OTMeueHHLX 3TanoB. OAHAKO NpH 3TOM Cle-
IyeT TMOAUepKHYTb, YTO M B TAKHX DYNOHOCHBIX 00JacCTAX OCHOBHAs Macca
SHAOTEHHOTO OpYHAeHeHHs OOLIYHO MPOHCXOAHUT K KOHIY OPOreHHOTo 3Tama.
HsBecTHol TaKiKe PYAOHOCHBIE NMPOBHHIHMH, B KOTODBIX CPEeAHUI CTPYKTYp-
HBIH 3TaK BhINajfaeT, H Ha 00pas0OBaHHAX HHXKHETr0 CTPYKTYPHOTO 3Taa,
T. €. Ha (yHIaMeHTe, HeNOCpPe/[CTBEHHO 3aJeraloT mnaaT(opmenHble OTJIO-
MEHHST BEPXHEero CTPYKTYpHOro 3Taxka. Takne NPOBMHLMH NpEeACTaBJSIOT
cob0ll KpyIHBIE YYACTKH JAPEBHHUX NAaTGOpM, a B CKJIAAYATHIX 06JACTIX
OHH pasBUBAIOTCH B CPelMHHBIX MaccuBax. Kak y:Ke oTMeuaJsoch, maatdop-
MeHHble 00pa3oBaHusa OOBLIYHO ABJISIOTCH nocaepyanbiMH. OnHako mHoraa
HabmoJaeTc OMOJIOXKEeHHe TIaT(opM M IMHTOB, HX aKTHBU3ALHUA H pasBH-
THe B HUX 0oJ/iee MO3JHEro MarMaTtusMa. B TakHX cayuasix B CTPOGHHH BepX-
HEro CTPYKTYPHOro 3Ta)Ka yyacTByloT 3¢ (y3HBHBIE TOJIIM; B HUXKHEH ero
yacTH, a Takke B QyHAaMeHTe (Ha WHTaX H B CPEJHHHLIX MacCHBax) pas-
MeLaloTcs THAPOTepMaJbHBIE MECTOPOXKAEHHs pAa3/HUHBIX MeTajJoB, He-
PeLKO KpYIIHBIE.

AxTHBH3ALMS IHTOB MOYKET NMPOUCXOMNUTL €lle B NPOTepo3oe — NpOTO-
aKTHBH3alHsA, 1100 3HAYHTENbHO NO3JHEe — B [1aJe030e, Me3030e H AaxKe
kaiiHo3oe. CoOTBETCTBEHHO B MeTaMOp(HYECKHX TNOpOJAax, CJaaraiolux
WHTH, MOTYT (OpPMHPOBATLCA 3HIAOTEHHBIE MECTODOXKJAEHHS CaMOro pas-
JHYHOTO Bo3pacra. AKTHBH3alua m1aTdopM # WMTOB, cornacHo A. II. Iller-
JIOBY, MOXKET SBJIATHCH ABTOHOMHOM, HE CBSI3aHHOH C TEKTOHHYECKHMH JBH-
KeHusAMH B OJU3PACHONOXKEHHBIX TeOCHHKJIHHAAAX, JHOO OTpayKeHHOH,
BOZHHKAIOLell B CBA3M C STHMH IBHKEHUSMH. AKTHBH3AIlHH MOTYT NOABEp-
rathCa H CKaazuartele obGaactH. COOTBETCTBEHHO B CKJag4arthix 06aacTax
MoryT o6pasoBaThCcsl MECTOPOXKJEHHH 3HAUHTENAbHO NO3aHee GOPMHPOBAHUA
CKJIaa4aThX BMEMAIOIMX TOJII.

FIIYBUHA ©®OPMHPOBAHHUSA THAPOTEPMAJIbBHOIO OPYIOEHEHHUA
OT 3EMHOH NOBEPXHOCTH, CYIIECTBOBABUIEH
B NMPOILECCE MHHEPAJIH3ALIHH

Onpenenenne ray6uubl GOpMHPOBAHHS 3HJOTEHHOrO OpYAEHEHHs OT
3eMHOH IIOBEpPXHOCTH, CYIIECTBOBaBUIEeH B INpolecCe MHHEPANH3ALHH, SB-
JifieTcsl KpafiHe BaXKHLIM He TOJNLKO B [e/e MO3HAHUSI CTPYKTYPHBIX YCJIOBHI
JIOKaJn3aluu OpPYLeHeHHH, HO H IPH pelleHHH BCeX JIPYTHX BONpPOCOB Ie-
HE3HCa 3HJOreHHBLIX MeCTOpOXIeHHH. B cBA3M c 3THM npoGJjema riayGHH
(opMHpOBAHUA 3HAOTEHHOTO OpYAEHEHHA JaBHO TpHBJEKajla BHUMAaHUE
MHOrHX reonoros. CaomKuBlinecs npexcTaB/JeHHA o rayGuHe dopMmuposa-
HHSI THAPOTEPMAaJbHOrO opyleHecHus B Hadase XX B. OTpasujach B KJaac-
cubukanuax PyAHBIX MeCTOpoXKieHuf, paspabGoranubix II. Hurram,
B. Jlunarpenom, B. A. OGpyuesnim, M. A. VcoBnM, B. X. DmmMoucom H
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ILPYrHMH HcenefgoBaTensaMu. Doabllloe BHHMaHHe 3TOMY BONPOCY YAENss
C. C. Cmupuos. OcrHoBHbIM cnioco6oM onpeseneHus riyOuH (GopMHpPOBAHHS
OpYyAeHEeHHS, IO €ro MHEeHHIO, ABJAETCA pecTaBpallus paspesa HJH, ellle
mupe, Hapbojiee IIONHAA pecTaBpallus TeOJOTHYECKHX YCJAOBHH B IEepHOL
¢dopmupoBanusa Toro uau uHoro mecropoxiuenus (C. C. CmupHos, 1946 r.).
C BakKHOM 3HauYeHHH omnpejieJeHus IMTyGHH JOKAJAH3AUHH OPYIEeHeHHs IHCa-
an tak:xke A. B. Koposes (1935 r., 1962) u B. H. Cmupuos (1969).

HocratouHo TOYHO rayGHHY (OPMHPOBAHHS 3HIOTEHHOTO OpYHEeHeHHs
yaAaeTcs OnpejieJHTb JIHIIL HAa DPYJOHOCHBIX TJIOMIAAAX, CAOXKEHHBIX Malio-
JHC/IONHPOBAHHBIMH CJOHCTHIMH TOJAIAMH. 3/eChb B IOJHOH Mepe MOXer
OBITb  HCIOJNb30BAH METON pecTaBpallid  paspes3a,  YNOMHHABLIHHCH
C. C. CMupHOBEIM. DTOT METOJ OCHOBAH Ha AeTaJbHOM H3YYEHHH CTPaTH-
rpadun pyLOBMeLAKIHX TOJIL U BOCCO3JaHHH MOIIHOCTH Iauek MOPOX,
noal KOTOPBIMH 3dKaHYHMBaJOCh II0 BOCCTAHHIO OpYyJeHEHHE. ECTECTBCHHO,
HCHOJIb30BaHHe CTpaTurpadHyecKoro MeTofa NpH OnpeieJeHHH IAyOun
(opMHPOBaHHS BEPXHHX uacTell MECTOPOXKIEHHH OKAa3blBAETCSH HEBO3MOK-
HBIM Hd DPYAOHOCHbLIX ImJomiagasaXx, CJA0XKEHHBIX MAaCCHBHBIMH NOpPOAdMH, a
TAKXK€ Ha NJ0LLlansXx, rje CJAOHCTble MOPOIBI, caarampllHe BepPXH paspesa,.
0Ka3aJHCh MOJHOCTbIO 3POAHPOBAHHBEIMH.

Ilomumo reosornyeckoro Merona omnpejejeHus rayonH (GopMHPOBaHHA
OpyIeHEeHHs NEeJalTCHd IIONBITKH HCIOJAb30BATh TAKiKe H HEKOTOpbIe NPYrue-
METObI. K HHM, B YaCTHOCTH, O!HOCATCA MeTOJbl, OCHOBAHHBle Ha YYeTe
HaHHbIX 3KCHEPHMEHTaJbHBIX HCCeI0OBaHHi H H3y4eHHH MHHEpPaJibHOro CO-
crasa pya. Hanpumep, nenaloTcy MNONBITKH HCIOJAb30BaTh  Pe3yJAbTATH
3KCIlepHMMEHTAaJNBHBIX paboT mo pacnajiy TBepAbIX PacTBOPOB, ONPENEJeHHI)
ZaBJeHHS, KOTOPOMY IIOJBEpraJich pacTBOPH B Ipollecce pynoo6pasosa-
HHA, MYTEM TOMOreHH3allHH HEKOTOPLIX ras’soBO-XKHIKHX BKJAKYEHHH, HAIpH-
Mep Co/ieprKallliX B CBOEM COCTaBe MKHIKYIO YrJeKucaoTy. HssecTHsl mpH-
Mephl, Korjga oOTJAeJibHble HCCJAedOoBaTelH NbITAJHCh YCTAHOBHTHL I‘JIY6HHY
hopMHPOBAHUS OpY/EHEHHs N0 HAJHYHIO HJAH OTCYTCTBHIO KOJJIOMODP(HBIX
PYZ, @ Tak:Ke 1o HabI0ZaeMBIM CTPYKTYpaM HHTPY3HBHHIX HJIH CcyOByJ/Ka-
HHYECKHX TMOPOJ, ¢ KOTOpbIMH accouunpyer opyienenue. Onnaxo Bce 3TH
MeTOJbl OMNpeJieNeHHsT fBJAIOTCA  KOCBEHHBIMH H JajeKo He TOUHLIMH,
OCHOBHEIM, JOCTATOYHO TOYHEIM METOJAOM OIpeJeleHHsa TrayOuH (GopMHPO-
BaHHA 3SHIAOT€HHOrO oOpylAeHeHHA [0 CHX IIOp ocTaeTcsd I‘EOJ'IOFHHECKHFI,
OCHOBaHHBLII Ha pecTaBpallid pa3pe3a CJOHCTHIX TOJII, CYLIECTBOBABLIETrO:
B MOMeHT (OPMHPOBaHHS MECTOPOKJeHHH. DTOT MeTon IIHPOKO NpHMEHd-
€TCsI COBETCKHMH TIeoJorami, ocobGeHHO B IOCJenHee BpeMsd, H HMH IIOJyde-
Hbl JOCTAaTOYHO HAaJEXHLle JaHHble O IVyOHHAX (OPMHPOBAHMS SHIOFeHHOro
OpPYJEHEHHS BO MHOPHX pyAoHOoCHHIX npoBHHUHMAX Coserckoro Corosa H
YaCTbI0 IPYTHX COUHATHCTHUECKUX CTpaH.

IlpoBenennsle HccaenoBaHHS TNOKas3adH, YTO BepXHHe HYacTH CpejHe-
M HHU3KOTEMIEPATYPHBIX THAPOTEPMAJBHBIX MECTOPOXKAEHHH CBHHIA, IHH-
Ka, (JIoopuTa, YacThio 30JI0Ta M JAPYrHX MerajJoB (GOpPMHDPYIOTCS Ha DaIy-
oune 400—1500 M or 3eMHOH IIOBEPXHOCTH He3aBHCHMO OT TOro, B 06-
pa30BaHHAX KaKOrO CTPYKTYPHOTO 3TaXKa OHH BO3HHKAH. Bepxuue uyacrtu
PYAHBIX TeJ BBICOKOTEMIEpPAaTYypPHBIX CBHHIIOBO-IHHKOBLIX MeCTOPOXKIeHHMH
CKapHOBOH (opMalHH, a TaKkKe HEKOTOPHE BOJb(paMOBHIE, OJIOBSHHbIE H
MOJMHOIEHOBLHIE MECTODOKAEHHS, CBA3aHHble C rpeii3eHaMH, (GOpPMHPYIOTCA
Ha HeckoabKo GOabimux (1000—2500 M) roy6MHAX OT JHEBHOH IIOBEPXHO-
cty. OfHako MeCTOPOXIEHHS, 3a/eralouiHe B DAa3JHYHOH  eoJOTHUYECKOH
0o6CTaHOBKe, He3aBHCHMO OT TeMmepaTypel HX (OPMHPOBaHHS XapaKTepH-
3YIOTCSl Pa3JMYHOM BEpTHKAJAbHOHA ryOHHOH pacnpocTpaHeHHs opyAeHeHHs,

188




MM BEPTHKAJbHBIM Pa3MaxoM opyAeHeHHd. B CBf3H ¢ 3THM BepTHKaJIbHBIH
‘pasMep pPYIAHBIX TeJ OKa3blBaeTcs CYLUICTBEHHO pas/inyHbIM B 3aBHCHMO-
‘CTH OT TOTO, B 00pa3s0oBaHMAX KAKHX CTPYKTYPHBIX 3TaxKeHd M spycOB OHH
3ajieraioT. Boo6lle e O pacnpoCTpaHEHHH OpPYAeHeHHs Ha TJIyOHHY MOXK-
HO CYAMTb HCXOAA M3 ONbITA 3KCIMIyaTalMH DPYAHHKOB.  BosbLIHHCTBO
H3BECTHLIX HAPOTEPMAJbHBIX MECTOPOXK/IEHHH, BK/IOYad M CKPHITHE, He 06-
‘HaXKalompecss Ha TMOBEPXHOCTH, 3aKAHYHBAIOTCA Ha IJyOMHAX, He MpPEeBbI-
qmatomux 1—1,5 KM 0T coBpeMeHHOH 3eMHOIH NOBepXHOCTH. JIMb eIHHHY-
Hble MECTOPOXKIEHHS CBHHIIA M IIHHKa, 30JI0Ta4, peXe JPYruxX METaJlIOR,
mpocaexensl p0 rayouas 2,5—3,5 kM (3. Cagmenxuit-Kapmow, 1957 r.;
T. C. Maspusrr, 1958 r.; H. I1. Kymnapes, 1961 r.). Conocrasiasa paHHble
Mo H3yYeHHHIM HMH paloHaM, HCCJIeloBaTeJH MNOKasajH, uTo BepTHKAaJb-
HBIH pasMax THAPOTePMAJNbHOTO OpYNEHeHHs BCeX THIOB COCTABJSET
4000—5000 M. 2ToT BHIBOA NOATBepKiaercss H Gojee INO3JHHMI: paGoTamH.
‘OueBnno, HHXKe 3TOH IIyOHHBI PYAOBMeNaollie H PyJIOKOHTPOJHPYIOLLe
paspLiBEl NMEPEeXOAAT B 30HBl IJIACTHYECKOTO  TeYeHHH, rie OTCYyTCTBYIOT
YCJIOBHA IS OTJIOXKEHHS DYH, XOTS BO3MOXKHOCTb IPOHHKHOBEHHS PacTBO-
poB coxpansiercs. Bcio MpoAYKTHBHYIO 4acTh paspesa 3eMHOi KOpbI, B Mpe-
Jenax KOTOpoil MOMKeT JIOKaJu30BaTbCS THApPOTEepMaJbHOE OPYAEHEHHE, MBI
Ha3biBaeM <«KpHTHUecKoi 3onoi» (Bosbdcon, Jlykun, 1965, 1968).

Bnarogaps OTHOCHTENBLHBIM [JOCTATOYHO  KPYNHBIM  IlepeMelleHHsAM
‘6/MI0KOB TIOPOJ, KOTOPHle OGBIYHO MPOHCXOAAT B CBA3H C TEKTOHHYECKHMH
ABHKEHUAMH, NPOTEKAKIUME 10 HNpPOUeccoB pyaocobpasoBanus, KpHTHYE-
‘CKasl 30Ha MOXKeT OJHOBpPeMEHHO paclpoCTpaHsaTbCsg B 00pasoBaHHsAX pas-
JIHYHBIX CTPYKTYPHBIX 3Taxeill n spycoB. ITocKoNbKy AOpYAHBIMH JBHIKE-
HHAMH Ha OJIMH YPOBEHb NPHBOJATCA MOPOJLI, Pe3KO pasiHyalollHecs I
XHMHYECKOMY COCTaBy, (DM3HKO-MEXaHHYECKHM CBOHCTBAM, MeTaMopdusmy,
HCTOPHH, Fe0JOTHUECKOTO pa3BUTHS H CTeleHH AeOpMHPOBAHHOCTH, B Iipe-
Jenax eIHHOH KPHTHYECKOH 30HLI BO3HHKAIOT CYLIECTBEHHO pasHble YCJIO-
BHA LJ18 JoKanusauun opynenenusi. Omnpefenenne rayGHHEr GOpMHPOBaHHA
OpyleHeHUs] B KOHKDETHHIX pYIHbIX paHoHax u moJsfX BaxHO U OLEHKH
HUX IepcreKTHB, TPOrHO3UPOBAHHS M HANpPAaBJEHHS MOHCKOBO-Pa3BENOYHbLIX
pabor. OnHaKo OYeHb YacTO BHIAICHHTB TOYHO 3Ty TJAyOMHY He yjAaercd.
210 0OLIYHO BLISLIBAETCH HEBO3MOXKHOCTBbIO B psfe CAydaep IOJYYHTL He-
-00XOLHMEIE CBEIEHHS O IOJHOM paspe3de H HCTHHHBIX MOLIHOCTSIX CJOHCTBIX
TOJIL, KOTOpBle OBIM pPa3BUTHL HA PYLOHOCHOH mJomajin B npouecce ¢op-
MHPOBaNHS OPYIeHEHHS.

Janeko He Bcerjla BO3MOXKHA M pecTaBpallus paspe3a IyTeM 3KcTpa-
NoJsAlHE JIAHHBIX 10 paHoHy, yAaJeHHOMY OT pYJIOHOCHBIX ILIOIIAafied Ha
20 kM u GoJsee. B Tex xe cayuyasx, Korja Io pa3po3HeHHbLIM OGHAXKeHHIM
JleslaeTes NMOMBITKA YBA3aTh B €AHHBIH pa3pe3 BHIXOAE! MOPOJ, 3HAYHTENLHO
yAaJeHHBle APYr OT JApyra, HepeIKO HCCJaefoBaTeNH NPHXOAAT K OMHO0Y-
HeIM BoiBogaMm. Korma ke ckosabko-HHGYAb TOYHO YCTAHOBHTH TAyGHHY
«bopMHpOBaHHA BEPXHHX yacTeH PYAHBIX TeJ He YAaercs, N0Je3HO BBIABIATL
HEKOTOpble KOHKPETHbIe TeQJIOTHYeCKHe TOBEPXHOCTH M BBISCHATH IVIyOHHY
(opMHPOBAaHHS BepXHHX yacTeil pyAHBIX TeJ MO OTHOIIEHHIO K 3THM IO-
BepxuoctaM. Cpean HHX 0coGHll HHTepec NpPeACTaBJMIOT MOBEPXHOCTH He-
COrJIacUsl, OT KOTOPBIX MOXKHO ONPEAeJHTb PACCTOfHHE 10 BEPXHHX yacTed
MECTODOKIEHHH HJH OTIENbHBIX PYLHBIX TeJ.

Brisisiiende npocTPaHCTBEHHOro MOJIOXKEHHs] MOA00OHLIX TOBEpPXHOCTEH
©0cofeHHO BAXKHO B PaHOHAX C OTHOCHTEJbHO HeGOJBHIHM SPO3HOHHBIM Cpe-
30M, I'le Ha NOCTYIHBIX IIyOHHAX MOXKHO OXHJAaTh HAXOMXKAEHHE CKpPHITHIX
PYAHBIX Ted. B 3THX YCJOBHAX HAa COBpEMEHHOH 3eMHOH HOBEPXHOCTH 006-
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HAXAOTCS JHiib BEPXHHE YaCTH OTAE/AbHBIX PYAHBIX TeJ, a OONBIIMHCTBC
HX HAXOAHTCS HA IIyOHHe B KOPEHHBIX MOPOJAAX M ellle He BCKPHLITO 3po-
sHel. B psge pyIHBIX NmoJell 3TO BEI3BAHO TEM, YTO PYJAOHOCHLIe pasphiBH,
NpOHHKAaBLIHe H3 GoJiee HHMMKHHMX TOPH3OHTOB 3eMHOH KOpHI, OrpaHHYHBA-
JICb II0 BOCCTAHHIO TNOBEPXHOCTSIMH cTpaTurpaduyecknx uecornacuii. Opy-
JeHeHHe, TOCTYyNaiollee IO pas3pbiBaM, B HEKOTOPHIX Cayuasgx JMOCTHraer
TAaKHX NOBepXHOCTel, JHOO faKe HA HEKOTOPOe pacCTosiHHe (ualle He Mpe-
Belliaouiee 10 M) NpOHHKAeT B BhileseKalllHe TOPH30HTHL. M3BecTHbI Tak-
JKe NMpHMephl, KOorja py[Hble TeJa 3aKaHUHBAIOTCH HHXKE TaKHX MOBEPXHO-
cTell Ha pacCTOSHHH HECKOJbKHX HecATKOB HJIH HeCKOJBKHX COTE€H METpOB.
OrpaHHYHBATL PAacOpOCTPaHEHHe PYAOHOCHBIX Pa3phIBOB H OpYAEHEHHA MO
BOCCTaHHMID MOTYT TaKiKe TIOJOTHE KOHTAKTH BLIlEJeXXKalnX GoJiee BA3KHI
unu GoJsee maacTHYHHIX nopoi. MHorza pyroHocHsle pasphiBH MO BOCCTA-
HHIO IlepexoisT B GoJee [OPHCTHlE IIOPOJBI, KOTOpPHIe BBHI3LIBAIOT pe3Koe
H3MEHeHHe TepMOJAMHAMHYECKHX YCJAOBHH. Y CTAHOBIEHb] TAKXKe MHOTOYHCIIEeH-
Hble MpHMephl OTpaHHYeHHS PYLOHOCHLIX TPeIlMH ¥ OPydeHeHHS MOJOorona-
JaOMEMH Da3PBIBHBIMH HapyIIEHHSMH, COTPOBOMKAAIOUIMMHUCS TEKTOHHYE-
CKOHl TJMHKOH. BEKIHHMBaHHe OpyHeHEHUS IO BOCCTAHHIO 4acTo O0YCJIOB-
JHBAETCH pe3KHM H3MeHeHHeM 3JeMeHTOB 3alleraHus  pyJoBMENalolInX
pa3pbiBoB BO/AM3H OrpaHMYMBAIOIIKX IOJOroNmagalollux noBepxHocred. Ha-
JUYHE OTMEUYeHHBIX MOBEPXHOCTeH, OrpaHHYHMBAIIIHX  PACHpPOCTPAHEHHE
OpYIEHEeHHS IO BOCCTAHHIO, OTHIO[AL He IIOJIMEHSIET IpeCTaBAeHHT O KpHu-
THYECKOH 3o0He. DTH NOBEPXHOCTH JHIIb YCJOXKHSIOT 00Imyio KOHpHrypa-
LMI0 BepXHell IPaHHIBl OpyAeHEeHHS H HHOTA4 HECKOJBLKO H3MeHSIOT MOJo-
JKeHHe BepxHel uacTH pyAHBIX Tesa. CaMH JKe 3TH pDyJAHBIE TeJa B MOMEHT
OpY/IEHEHHS BO BCeX CJyYasxX BO3HHKAIOT INOJA HAIAPYAHOH TOJIIEH HIH
«IOKDHIIIKOH» BBIIENEXKAUHX NOPoJ, N0 (H3HKO-MeXaHHUECKHM CBOMHCT-
BaM 0OBIYHO OTAHYAKUIMMCH OT PYLOBMEINAOUIHX TOJLIIL,

Ha6uaiogennsiMu Haj noBeleHHeM PYAHBIX TeJ MO BePTHKA/AH yCTAHOB-
JIEHO, YTO PACCTOSHHS MeKAYy BeDXHHMH HaCTAMH CAMBIX BEDXHHX H CaMBIX
HHJKHHX CKPBITHIX DYAHBIX TeJl B Hpejenax NAaHHOTO MEeCTOPOXKIEHHS oObly-
HO He mpesbimaloT 600—800 M. O6muit e BepTHKAIbHLIH pasMax opyne-
HEeHHs, KaK yxKe O0TMeuanoch, KoaebJeTcsd B IIHPOKHX IIpefesax — OT He-
CKOJIbKHX COTeH MeTpPOB n0 3 HaH maxe 4 kM, uaume oH pased 0,8—1,5 km.

CPABHHTEJIbHAA XAPAKTEPHCTHKA YCJIOBHH JIOKAJIM3ALLMH
9HOOTEHHBIX MECTOPO)KJOEHHWH, 3AJIETAIOLIUX B PA3JIMYHBIX
CTPYKTYPHBIX 3TA)KAX U SAPYCAX

OnelT pasBeflkH H H3yYeHHS THAPOTEPMAJbHBIX PYAHBIX MECTOPOKIe-
HHH, 3a/eralomiX B pPasJHYHBIX CTPYKTYPHBIX 3Taxax u spycax, NOKash-
BaeT, YTO HapALy ¢ OOLIAMH YepTaMH CTPOEHHS OHH HMEIOT U CyLILECTBeHHbIe
pasuuud. DTH pasJHuUHA OCOGEHHO OTYETNHBO BHIABJAAIOTCA INPH CpaB-
HeHHH Mop¢doJorHH PYIHBIX TeJ H ycaoBuE ux 3aneranns, OHu omnpeneus-
I0TCA B OCHOBHOM HEONHHAKOBOH pOJbIO JHTOJOTHYECKHX CBOHCTE BMe-
LAOIIHX, a TaKKe HUKeJeXallHX H TOKPHBAWIIHX NOPOL M TEKTOHHYE-
CKHX 3JIEMEHTOB B JOKaJusalluu opyaeHeHHsA. [losToMy B® ogHHX caydasx
IpH CyLIEeCTBEHHOH OJHOPOJNHOCTH BMeNIAIOIIHX MNOPOJ OCHOBHBIM (PaKTo-
poM, OJaronpHATHO BJHAIOINM Ha JIOKaJH3alHi OPYAEHEHUS, ABAAIOTCH
3MeMEHTH TeKTOHUKH W Ipex[e BCero paspuiBHLie HapymeHusg, B apyrux
caydasx IJaBHOe 3HAYEHHE B PYMOOTJOXKEHHH HMEIOT (H3HKO-MexaHHYe-
CKHe CBOJCTBAa BMeIAIOUHX NOpoj (ympyrue, IPOYHOCTHbIE CBOMCTBA H IO-
pucrocTh). HaxoHell, Ha Jokanu3alumio OpyAeHEHHsl BAHAET H XUMHUECKHHE
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cocTaB MOpPOJ, ONpefeNsiomuii HX OTHOCHTEIbHYIO CINOCOOHOCTb BCTYNaTh
B peaklHio ¢ PYJOHOCHBIMH pacTBOpaMH.

YeTanoBJeHO TaKiKe, 4TO MECTOPOMK/JEeHHs, NMpUypodeHHble K 06Gpaso-
BaHHAM Da3/JHYHLIX CTPYKTYPHBIX 3TaxKell U sPYCOB, IO-PA3HOMY 3aKaHUH-
BAalOTCS BBEPX IO BOCCTAHMIO M Ha ray6uny. Kpome Toro, mHorza mecro-
POXKJIEHHS ONHOTO M TOTO e MeTaJJa, 3ajeraiollie B o00pasoBaHHsAX pas-
JHYHEIX CTPYKTYPHBIX 3TaxKeH, chopMHpPOBAIHCH Ha PasHOM rAyOHHHOM
YpOBHE H 3aMeTHO OTJIHUAIOTCS 110 MUHepasJbHOMY COCTaBy pyja # THIpO-
TepMaJIbHO-H3MEHEHHLIX BMEIIAOUIHX MOPOL.

B cooTBETCTBHH €O CKa3aHHHIM CpaBHEHHE YCJIOBHil JIOKAJH3AIHH OpY-
JeHeHHs CHAPOTePMANbHBIX PYIHEIX MECTOPOXKIEeHHH, IPHYPOUEHHEIX K pas-
JHYHBIM CTPYKTYPHBIM 3TayKaM H spycaM, LeJecoobpasHo IpoBecTH Mo cJe-
HLYIOILIMM OCHOBHBIM IOKA3aTeNsaM:

1. KonTpoanpymomas poab B pa3BHTHH OPYAEHEHHS KDYNHBIX pas-
PBLIBHBIX HapyLIeHui.

2. Posab ckIapyaThiX CTPYKTYp B JIOKaJH3alUH OpYJeHeHHS.

3. Posib paspuiBHBIX HapyIIeHuil B JIOKAJH3aLHH OPYAEHeHHS.

4. 3nageHne (PHSHKO-MeXaHHUECKHX CBOHCTB [OPOX B pasmelie-
HHH DYI.

5. 3HaueHHe XUMHYECKOTO COCTaBa IOPOJ B JOKAJH3AUHH OPYHAEHEHHS.

6. CocraB u cBoiicTBa HAAPYAHONH TOJIIH, CYLIECTBOBABLIEH B Ipolec-
ce QOPMHPOBAHUA PYI.

7. Cnoco6 BLIKIHHMBAHHA PYAHBIX TeJ IO BOCCTAHHIO.

8. Cnoco6 BHIKIHHHBAHHS PYAHBIX TeJ MO IaJ/IE€HHIO.

9. 'ny6una ¢GopMHPOBaHHA OpydeHeHHs OT INOBEPXHOCTH 3eMJIH, Cy-
IeCTBOBABIIEH B Ipoliecce pyaoo6pasoBaHus.

10. BepruxkanpHblii pazMax opylLeHeHH.

11. OcoGenHocTy MHHepaJbHOro cOCTaBa PYA M OKOJOPYIHOH3MEHEH-
HBIX BMENIAIONIHX HOPOJ,.

Huxunii cTpykTypHbiii atax (dysaamenrt)

O6pasoBaHusl HUIKHEro CTPYKTYPHOrO 3Taxa, T. e. (DyHIaMeHTa, WJH
OCHOBaHHS, B GOJbIIHHCTBE PYAHLIX PaHOHOB IpeACTaBJEHH NOPOLAMEH ap-
XefCKOro, MPOTEPO30HCKOT0 M HHIKHENaJeo30HCKOro Bo3pacra M JHIIb B
MEe3030HCKHX M aJbIHACKHX PYALOHOCHBIX NPOBHHIOHAX TaxKxe H foaee
MOJIOABIMH OTJOXKeHusaMH. B HeaoM e IopOIAbl (byHIlaMEHTa OTMHYAIOTCH
CYILleCTBEHHLIM DA3BHTHEM IJIACTHUeCKHX JedopMaluii H OTHOCHTENLHO
GOJILLIOH CTelneHbio MetaMop®usMa (BIJIOTh A0 Nepexojfa HX B KpPHUCTaJIH-
YyecKHe ClaHlbl # rHeHcbl). OHU 0GBIYHO pa36UTE MHOTOYHCJIEHHBIMH pas-
PBIBHEIMH HapyIIeHHAMH, 4acCTO KDPYHNHBIMH pasJOMaMH, HNPOCHAEeKHBaIOULH-
MHCSl Ha [JeCATKH KHJIOMETPOB. DTH pasjoMbl 3al0KeHLl B Ipolecce Jpes-
HeH CKJIafyaTOCTH H HMEIOT JJHTENbHYI0 HUCTOPHIO PasBHTHA. 30HBI TAKHX
PasJoOMOB YaCTO CJIOXKEHB (J1aCTOMHJIOHHTAMH, BMeIaioT AaliKu H3BepiKeH-
HBIX MOpon H, Kak nokasawo B. M. KasanckuM, MoABeprayTel MeTaMopdgHs-
My GoJsiee HH3KHX CTyNeHeH, HaJOKeHHOMY Ha 0oJiee BBICOKOTeMIlepaTypHble
H3MEHEHHs, KOTOPHIMH OXBaueHbl caMu BMellaomiHe nopoabl. C 3THMH
pasnoMaMH CONpfAMKeHLl Pa3phlBHBEIE HAPYIIeHHs BTOPOro M 0oJiee BBICOKHX
NOPSAIKOB.

B page py/AoHOCHLIX NPOBHHUMH NOPOABI (YHIAMEHTAa HHTEHCHBHO
AHCJAOLUHPOBAHEl C 00Pa30BAHHEM IIPEHMYLIECTBEHHO JHHEHHBIX CKIANOK H
MHKDPOINIOHYATOCTH, a Takime MeXK(GOPMALHOHHBIX M MeXIJIACTOBBIX CpLI-
BoB. Ecan ke o6pasoBanust HHIKHEro CTPYKTYPHOro artaxa (GopMuHpOBaiHCh
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B nJaT(GopMeHblX YCIOBHAX, TO caaralouiie ero MetraMop@HyeCcKHe MOPOAbL
MOryT OBIThb TIOJABEPrHYTH JHIIbL cJa00H CKJIai4aTOCTH H HMeTh OTHOCH-
TeJbHO TOJOroe 3ajeranue (yrabl nafeduss peako mnpesbimainTt 10—15°).
B 37tnx ycaoBmsix KpynHbe Pa3/oMbl, B OTJIHYHME OT TAKOBHIX B TeOCHHKJH-
HaJqbHBIX 0OJACTAX, MOCYT ABAATHCA HEe TONBKO PYAOKOHTPOJIHDPYIOIIHMH,
HO ¥ BMEIlaTb pYyJHLIE TeJa, eCJH K MOMEHTY OpYAeHeHHs OHH Oblau Iepe-
KPbIThl BblIeJeXalluMy N1aTGopMeHHEIME 06pa3oBaHUAMH. Pyauble Ttena
H MeCTOPOXKJEeHHS, NIPHYPOUeHHble K KPYNHBIM pasiaoMaM B 0OpasoBaHHAX
HUIKHEr0 CTPYKTYPHOI'O 3TAKA W BHITATHRAIOUIMECT HA 3HAYUTEAbHOM M[pO-
TSKEHHH (MHOTZAa HEeCKONbKO JecsiTKOB KHJIOMETPOB), BCTPedaloTCsi Hepel-
KO, XOTs IIpH 3TOM JIOKAJIH3alHs o0OoraleHHbIX YYacTKOB PYAHBIX TeJa, TaK
JKe KaKk H B IeOCHHKJIHHAJbHHIX 06/1acTaX, 0OBYHO 00YCAOBAHBAETCA H3TH-
6aMn paspHIBHHIX HapymieHufl, HO caMu 3TH H3rHOB OKa3HIBAIOTCA OUEHb
MJ1aBHLIMH H NPOTAXKEHHBIMH, H pYAHBle cTOJOBI, NpHYpPOYHBAIOLLIHECs K
sTHM u3ru6GaM, HepeiKo BBITATHBAIOTCS [0 [POCTHPAHHIO HA 3—5 KM H
Goaee.

Tlockonpky obpas3oBaHnsi HAXKHEro CTPYKTYPHOTO 3TaKa 4acTo OKasbl-
BAIOTCH NONBEPKEHHBIMI WHTEHCHBHOW CKIAaf4aTOCTH, TO W MeCTOpOMKMIe-
HHs, 3aJeraionige cpeid HHX, HepeILKo 06.11311&10’1‘ CKJIaa4aTbIMH CTPYKTY-
pamu. Pynnble Tena TOrfla paclpocTpaHsIOTCS BJAOJb MEMKMJIACTOBLIX CPBI-
BOB H NPHOOpPeTAIOT MIacTOBYIO MJIH JEeHTOOOpPasHyIl0 GopMy.

CayGoxkufi meraMOp®hn3M BMeU[AIOWIMX NOPOX CYHISCTBeHHO YMEHLLIH
pasauund B HX (H3HKO-MeXaHHuecKHX cBoiictBaXx. OaHako ruaporepmals-
HO-H3MeHeHHBIe IoOpPoAbl H B 3THX YCJIOBHAX OKAa3BIBAIOTCS HECKOJbKo 60-
Jiee TIOPHCTHIMH H XapaKTepPH3YITCH OTHOCHTENbHO HM3KHMH IPOYHOCTHBIMH
CBOHCTBAMH 10 CPAaBHEHHI0 C HEH3MEHEHHBIMH PasHOCTAMH nopoia. Kornr-
pacTHOCTb 3ITHX CBOHCTB HeOOJbIIAS, YTO W OTJIHYaeT 3TH NOPOAEL OT PY-
JOBMEIIAoINX, PasBUTHIX B 0ojee BLICOKHX CTPYKTYPHBIX 3Taxax H
sgpycax. 1

Opynenenne xapaKTepH3yeMLIX MeCTOPOXKJEHHH B OCHOBHOM (opMu-
pyeTcss myTeM METACOMaTHYeCKOrO 3aMellleHWsi TOPOJA W YacTHYHO TYTeM
BhIIOJIHEHHS nosoctelt. Ha Jnokanuzanuio opyneHeHHss NOMHMO TEKTOHHYE-
CcKHX (pakTopoB G60JIbIIOE BJAHSHHE OKa3LIBAET Tak:Ke OJaronpuUATHHIH XH-
MHYeCKHH cocTas BMemawmux nopod. OpyneHeHue, Kak npasmuJo, 3aJe-
raer B CBoeoOpasHBIX MeTaCOMaTHTaX, KOTOpbleé BO3HHKAlOT IPEHMYILECT-
BEHHO B KOHeYHble CTAAHH MPOABJACHHS DYIOHOCHBIX pPa3pLIBHLIX Hapyuie-
Huii. CaMu 3TH HapyIUeHHsI HMEIOT OYeHb IJIHTelbHOe passutie. Hekoro-
phle H3 HHX 3aK/JaJblBaJHCh B BHJe 30H OJaCTOMHJIOHHTOB €lle B apxefi-
CKO€ BpEMs, 4UTO TOATBEpKAaeTCs pasBHTHEM BIOJb HHX H4€K HHTPY3HB-
HEIX TIOPOJ apxefcKOTO BO3PACTa, 3ajeraioiinX OCBIYHO B BHAE MAaJOMOI-
HBIX Teq mauTo06pasHon (GopMbl. B pe3ynbraTe NMOCHEAVIOUINX IBHIKEHHI
BJI0JIb PAspBIBOB B HMX LEHTPAJbHBIX 4acTAXx BHAyaJje 00pasyloTcss MAcCo-
KpacHble KBapll-NOJEBOIINATOBLIE NOpOJbl, BO3HHKIINE B CBA3U C JOKAJbHO
npoasaennod rpannTtusanued. Cornacuo B. A. Kpynmemnnkoy u ap.
(1968 r.), B GONBIIMHCTRE CNYYaeB BROAL APEBHHX Pa3JOMOB OTMEYaioTCHd
‘30HBI paccaaHieBaHdss HaH MHJIOHHTOB. OHH MpelAcTaBAAIOT co6Oi MOPOJH
C TOHKOH CJaHIEBATOCTbIO, BHITAHYTOH B/lOJb IPOCTHPAHHS HapyUIEHHH.
CiiaHueBaToCTp BHIPAXKAETCs B OTUYETJHMBOH IJIOCKO-NAPAJLICAbHOR OpHEH-
THPOBKE W ApoGJEHMH 3€pEeH MOJEBHIX HINATOB, poroBo# ofMauxu, GHOTHTA
H KBapla, pacnaBlIiXCsl Ha Y3KHe mapaJJiejbHble NMOJOCKH. [lns paccnas-
LIOBaHHBIX MOPOJ pasJOMOB (yHIaMeHTa YCTOHYHBOH HBJSAETCS KBapll-
MHKDOK/JIHH-IIATHOK/1a3-6HOTHT-aMbHO0I0BaS accorHalus. Hannune
B MUJOHNTaX 3TOH MHHEPaNbHON accounauuy OTHETIHBBLIX NMPH3HAKOB Teue-
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HHMST MartepHaja B pe3yJabTaTe IJIacTHUeCKHX  AedOopMalui CBHAETENb-
CTBYET O IIPOsIBJEHHH B pa3JioMax IHCJIOKalMOHHOTe MmMeramMoppusMa B yc-
JIOBUAX OOJbIINX JaBJEHHH M BBICOKHX TeMIepaTyp.

[Tocnenyiomiass MeTacoMaTHyeCcKas MHHEPaJH3alHs BAOJIL PasjoMOB,
pasBuBaBliascsd B IPOTEPO30HCKOe BpeMd, BbIpAXKAeTCd B BOSHHKHOBEHHH
CBOEOOpa3HEIX aJbOHTHTOB, BHYTPEHHsiss CTPYKTypa KOTOPBbIX HaXOJHTCH
B IPAMOH 3aBHCHMOCTH OT CTPYKTYpbl MepPBUYHBLIX IOpPOJA, KOTOpble OHH
samectuan. PelnkomeraibHoe W Apyroe opy/leHeHHe OOBYHO 06pasyercs
IocJie He3HAYHTEJNbHBIX TEKTOHHYECKHX JIBHIKCHHH, yHAcCJIeIyIOIIHX paHee
HMeBlIHecs ocaabJeHHbIe HATPABJISHHS, HO NMPOABISIONIHECS yKe B anbOH-
Tutax. B ycaoBusiX jKe aKTHBU3HPOBAHHBIX NJIAT(GOPM BJOJb JPEBHHX MH-
JIOHHTOB, He IOJBEpriiMxcs  anbOHTH3ALUH B TeYeHHe  IIPoTepo3os, B
majge030icKoe WIH Me3030HCKoe BpeMs BO30OHOBJAAIOTCH TEKTOHHYECKHE
IBHMKEeHHS yKe B 3HauuTeJbHO OoJee OGJH3NOBEPXHOCTHHIX YCJIOBHUAX, CO-
NPOBOKAAIOIINECS MHOTOKPATHBIM ApoGJeHHeM IOopoJ H HX MHHepaJjusa-
uueil. [Ipu stom BHaYaje BO3HUKAIT KBapll-aayasp-NupHT-KapboHATHBIE
MeTacoMaTHTH. B panpHeiilieM (GOpMHpPYIOTCS XHJILL ¢ KBapleM W APYrHMH
MHHEpa/JaMH C BO3HHKHOBEHHeM MHHepaJH30BaHHbIX Opekuuii, rpebenua-
THIX TeKCTYp M T. ., IOJATBep:Knaloliye YNOMSAHYTHI] DpaHee BEHBOJ O JBH-
JKEeHHH BJOJb pasjoMOB B OJH3NOBEPXHOCTHBIX ycJoBHSAX. B aTux Kumax
KpoMe KBapla MOTYT Da3BHBATbCA Takxke 6GapHT H paHHHE CYJb(HIBL.
Penxomerancnoe u apyroe opyiaenenne (GopMupyeTcs o0OblYHO B KBapll-
anynsp-mHpUT-KapGoOHATHEIX MeTacOMaTHTaX, IIoCJe BO30OHOBJEHHA Tek-
TOHHYECKHX JABUKEHHUH.

IlpumMepnl OKOHYAHHSA OpYAeHEHHS MO BOCCTAHHIO ROCTATOYHO XOPOMIO
H3YUYEHHl M5 LIHTOB, aKTHBH3MPOBAHHBIX B NaJ€030ICKOe H Me3030iCKOoe
spemMa. HaGmonennaMu ycTaHoBJeHO, yTo B OOOHX CaydasX OpyJdeHeHHe
BLBIKJINHUBAETCA CPefii JAPeBHHX MeTaMOp(HUECKHX BMEILAIOUIHX MOPOJ, HE
JHOCTHras TOBePXHOCTH HecoryiacHs, pasfendiollell HOPOJsl IIUTa H I1Jart-
topmennbx obpasopaunii, Ha paccrosgaue oT 100—200 no 500 M. Brikau-
HUBaHHE pYJHBIX TeJ OODBICHIETCS H3MEHEeHHeM  3JeMeHTOB 3aJleraHus
pyZLOBMeILAIOMHX pa3phIBOB H IpeXjJe BCero UxX BhimoJaxkusaHueM. Onnako
MHOrH® H3 H3YUEHHBIX DYAHBIX TeJ B TeX e pPYAHbIX MOJAX H paloHaxX
pacrpocTpaHAOTCH Bbillle IO BOCCTAHHIO M HOCTHTralT IOBEPXHOCTH He-
coriacus MJIH Jaxe IPOHHKAIOT HAa He(oJblloe PACCTOAHHe B IaT@opMeH-
HEle 00pa3BaHus.

Oxonuanue opyleHeHus Ha rayOuHY OOGYCJIOBJHBAETCS IIOCTENEHHBIM
[ePEeX0A0M COCPEJOTOYEHHBIX pYAOBMEINAIOIIHX pa3pblBOB B 30HBl pac-
cllaHlleBaHusl, OTPaxalollue NpOosB/AeHHe IJIACTHYECKHX nedopmanu#, Han-
pYAHOH ToMIIeH, CyHlecTBOBABUIEH B IIPOLECCE OPYIeHEHHs, OOBIYHO SBJfA-
IoTCA nuaT(GopMenHble OTJIOMEHHS, NMpeACcTaBJeHHble PasJHYHBIMH 06paso-
BaHHAMHM — @eCYaHHKaMH, H3BEeCTHAKaMM, CJaHIAMH H T. 1. Bce 3TH
OTJIOKEHHs NEePeKphiBadi B Ipolecce MHHepadH3alHH pPYAOHOCHBE pas-
JIOMBI, 4TO 0OYCJOBHJIO TPOTEKaHHe pyAo00pasylolHx I[pPOLEeCCOB B M0-
CTaTQYHO 3aKPBITBIX YCJAOBHAX [PH OTHOCHTENbHO BHICOKHX TeMieparypax.

Fny6una QopMHpOBaHHS BepXHMX 4YacTell PYAHBIX TeJ ONHCHIBAEMBIX
MECTODOK/IeHHI BHISBJAAETCS ¢ GOJBLIMM TPYAOM, TaK KaK MOL[HOCTL IJIAT-
¢GOpMeHHBIX OTJIOKEeHHH K MOMEHTY OpyldeHeHHS Y9acTO TPYAHO YCTAHOBHTE.
B neranbHO m3yueHHBIX pafioHax 5Ta ryy6nHa KoJebaercs ot 800—1000 mo
1500 M. BepTuka/abHBIH pa3sMax OopyAeHEHHS B XapaKTepH3YeMbiX YCAOBHAX
II0 CPaBHEHHWIO C MECTOPOKIEHHSIMHM, 3aJeraloluuMH B GoJiee BBLICOKHX
CTPYKTYPHBIX 3Ta)ax H gpycax, sBigercs MaKCHMaJbHbIM, MMeHHO cpean
THAPOTEPMAJbHEIX MECTOPOMKIAEHHH, 3ajerarlldX B 00pasOBAHMAX HHMK-
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HEero CTPYKTYPHOTO 3TaxKa, U3BECTHhLI IPUMepHl, KOT/a OpYleHeHHe Mpoc/e-
XKHBAeTC Ha MAaKCHMaJbHOE paCCTOSHHE IO BEPTHKAaJH, M BHIPaGOTKW
yray6asiores Ha 2—2,5 KM H maxe 10 3,5 KM (3010TOPYJHOE MeCTOPOMKIe-
Hue Komap B Muaum). Dro, oueBHaHO, 0OBACHSETCH TEM, 49TO AJIHTEJbHO:
Pa3BHBAaBIIHECS pAs3JOMBl B YCJMOBHSAX OTHOCHTEJbHO ONHOPOAHOH CpEelbb
B HEKOTODHIX COy4asX IpPH NPOsABJICHHH JBHXKEHHH BAOJb HHX B IEDPHON OT
apxesa JI0 Me3030d M jaxe KaHHO30d XapaKTepH3YIOTCH HOSBJIEHHeM I0JO-
CTell, INPOCTEKHBAIOIMXCA HA 3HAYMTEJILHOM BEPTHKAaJbHOM HHTepBale.
Brigep:KaHHOCTh TEKTOHHYECKHX 3JEMEHTOB  CIOCOOCTBYET BO3HHKHOBEHHIO
BIOJIbL HMX YCTOHYHBHIX MHHEPAJbHBIX acCOUHMALMi, TaKiKe IPOC/EKHBAI-
muxcad 06e3 CYLMECTBEHHOTO H3MEHEeHHsS Ha 3HAYHTENbHOM BEPTHKAJbHOM
HHTepBaJe. DTH MHHepa/JbHble ACCOIMALHN OKa3blBAIOTCA INPeHMYIIeCTBEH-
HO BBICOKOTEMIIEpaTypHLIMH. TepMOMeTpHUeCKHMH HCC/IeJ0BAaHHAMH YCTa-
HOBJIEHO, YTO TeMIeparypa (OpMHpPOBaHHSA  pyAHBIX MHUHEpPaJOB paBHa
300—400 °C. CrnenuduuecKHMH OKa3blBAIOTCS TaKXKe H OKOJOPYIHbIE H3Me-
HEeHHSl BMEIIAIOMHX IOPOJ, BhIpAMKAIOIHECS B BOSHHKHOBEHHH aJbOHTHTOB,
OPTOKJIA3UTOB M APYTHX OTHOCHTEJNBHO BBICOKOTEMIIEPATYPHLIX MHUHepalb-
HbIX 00pas3oBaHul. XapakTepusyeMble MeCTOPOXKAEHHI OOBMHO OYeHb KpYIl-
Hbl€, YTO BajKHO YYHMTLIBATH NPH HX [POMBILIIEHHOH OLlEHKe.

XopoWHM NPHMEpPOM 3HIOTE€HHHIX PYAHEIX 00pa30BaHHi, BO3HHKIIHX
B CBfI3U C aJbIHICKOH aKTHBH3allHell HHMKHEro CTPYKTYDPHOro 3Taxa, siBjsi-
eTcd rpylna CBHHLOBO-UHHKOBLIX MecTOpOxkKAeHuit MaznaHckoro paliona B
Boarapun (HdokoB u nmp., 1962). 3xecs passursl NMPOTepo30iicKHe mapa-
THEHCH ¢ TOPH3OHTaMH aMduboanTOB 1 MpamopoB. ITopoasl He3HAUHTEJILHO
JHCIOUUPOBAHE M B oOwem nox yrioM 10—I15° HaAK/IOHEHH B CeBepHBIe
pyM6muL. IlepekpriTel 3TH 06pa3oBaHHs MOYTH FOPH3OHTAJBHO 3aJeraloluMu
[1a/IeOreHOBBLIMH OTJIOXKEHHAMH, KOTOpPble COXPAHHJIHCL B CEBEPHOl 4acTu
pyJoHocHoH miomann. Bea Tonmia mepeceyeHa cepuell KPYNHBIX pas/ioMOB
CeBepo-3alajHOr0 MNPOCTHPAHHS, Ka)KAbli H3 KOTOPHIX IIPOC/EKHBAETCS
npuMepHo Ha 18 kM. Ha uutepBaJe, cocrasasiomeM 1o 509% obumero npo-
TAKEHHS pPAaCcCMaTPHBAeMHIX pa3JIOMOB, MPOCJAEKHBAIOTCS IPOMEBILLIEHHbIE
CBHHIIOBO-IIHHKOBBIE DPYAbL. B psime MyHKTOB pas3/iOMHE NOYTH NOJ IPAMEIM
yrJoM IlepecedeHbl paspblBaMH OAH3MIHPOTHOro NHpoOCTHpaHHd. B ywact-
Kax IepeceueHHH BIOJb CeBepO-3amaJHBIX Pas3/JIOMOB, Ha HX MepHAHOHA/b-
HbIX HHTEpBaJax, pasMelLlaloTCs KpyTromajaioulue pyldHble cTojOhl, a, Kak
yXKe paHee OTME€YaJoCh, HA MepecedyeHHH 3THX pPAa3JOMOB C IPOCIOAMH
MpaMopa — BLITAHYTHle JeHTooOpasHele Teja. Boccoslnanue  paspesa
NJ1aTGOPMEHHLIX OTJIOMKEHHH, 3ajeraBliMX Ha 00pa30BaHHAX  HHXKHEro
CTPYKTYPHOTO 3Taxa, NAeT BO3MOMKHOCTb 3aKJIOYHTb, 9TO BEDXHAA YacTb
PYOHBIX KuJ MapnaHckoro MecTopoxzaeHus (opMHpoOBaJachb Ha IJIyOHHE
600—800 M oT GniBIHEH NMOBEPXHOCTH, MOJ TIVIHHHCTHIMH CHAaHIAMH MaJeo-
reHa. YCTaHOBJEHHBIH K HACTOAIEMY BpeMeHH N0 OOHAXKEHHSIM B peabede
¢ yuyeToM HauboJee riy0OKHX CKBajKMH BepTHKaJbHBIH pasMax opyleHeHHS
npessimaer 2000 M.

Cpennuii CTPYKTYPHBIH 3TaXK

Tlopoaw cpennero staxa MMEIOT MPEMMYILIECTBEHHO MaJe030HCKHH HIH
Me30-KafHO30HCKHA BO3pacT M NPeACTaBJeHb Pa3HOOGPA3HBIMH CJIOHCTHIMH
TOJIIAMH OCAafoYHBIX U 5(Qdy3uBHBIX 00pasoBaHHl, HHTEHCHBHO CMSTHIX
B CKJ1ajakH. XapaKTepHO MpOsBJEHHE MHOTOUHC/IEHHBIX Da3pBIBHBIX Hapy-
LIeHHH, a TaKke HHTPY3HBHBIX M SKCTPY3HBHHIX QOpa30BaHHi DPas/iHYHOIO
cocrasa. [l PyAOHOCHEIX pafioHOB cpeJHero CTPYKTYPHOrO 3TaxKa THIHU-
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HO OTHOCHTENbHO HelvTyGOKOe 3aJsieranie Mopol KEeCTKOro OCHOBAaHUS, pas-
OUTOrO Ha OTAENbHBLIE GJOKH KPYHHBIMH DaspHBHBHIMH HapyLIeHHSIMH JpEB-
Hero 3anoxkenud. Ilocaenyomue ABHKEHHS TIO 3THM paspbiBaM NPHBOLMIHA
K 00pa30BaHHIO CKJAJ0K H paspbiBHBHIX HapylleHHH B BHIENeXalIHX TOJ-
max cpenHero CTPYKTYpPHOro 3Taxa. Kak yiKe TOBOPHJIOCH, 1O HCTOPHH
re0JIOrHUeCKOr0 Pa3BHTHA H OCOOEHHOCTH CTpOeHHA 0Opa30BaHHS CpepHerc
CTPYKTYPHOTO 39Taxa UeiecoofpasHO pasfelsiTb Ha fABa CTPYKTYpPHBIX
apyca.

Huzxunit cTpykTypHbiii sipyc. B ero mpeznenax opyicHenHe pasBuBaer-
€5l HpeNMYIIeCTBeHHO Ha IVIOLIAAfAX, TAe NposABJeHH KpyTomajaloliue pas-
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Puc. 123, Pasmeuienye ruapoTepManbHbIX MECTODOKICHHI B HIKHEM M ODOTEHHOM spycax
CpeJiHero CTPYKTYPHOrO 3Taxa B NMEpHON PyRooGpa3oBaHH.

Huxuuil cTpyKTypHBIl 3Taxk: | — MeTamopduuecKHe NOpPOAn (yHAaMeHTa; 2 — rPaHHTOHAB M reefi-
cul. Cpefuuit CTPYKTYDHBIH 5Tax, HHXuHHE spyc: 3—b5 CJOMCTHIE HHTEHCHBHO MeTaMopdhH30BaHHBIE
obpasopanna (3 — caadns, ¢ — ponoMuTn H H3BECTHAKR, §— sQdysuBHEe nROPOAR COHIHTO-Keparo-
dupopoit Gopmanuu); 6 — rpanuTorasl, Bepxnuii fApyc: 7 — cnoucThle cnabo meraMmopdusoBaunble 06-
pasoBanua (KOHrJIOMEpAaTsl, OPEeKYHH, TIHHHCTBIE CHAHUB!, S¢dys3as); §— ByJikaHUYECKHe anmnaparsl;
9 —mroKH H AaliKpl MajelX HHTPYaHfi; I0 — cnoucThie o6pa3oBAHHN BepxHero CTPYKTYPHOTO STama;
11 — kpynuele pasnoMsl ¢yHAameHra; J2 — pasphiBHbI@ HapylIeHHs; [3 — pyAuble Tena TrHApOTep-
MaJbHBIX MECTOPOXAeHHH

PBLIBHLIe HApYLICHHS, NPOHHKAIOUIHE H3 HHXXHErO CTPYKTYPDHOTO 3TaXa H
YacThbi0 BHIKJMHMBAIOMIMECS 10 BOCCTAHHIO BHYTPH PYAOHOCHHX Tou. Ha
PYIOHOCHBIX MJIOLWANAX OOBYHO ITPOCAEXKHBAIOTCS KDPYNHEIE Pa3JOMbl, KO-
TOphle BO BCEeX CIyYamX KOHTPOJHDYIOT OpyJeHEHHE, HO CaMH SABJIATCH
GespynubiMu. O61acTH PasBHTHA CJOHCTHIX, TOJI, 3TOTO spyca XapakTepu-
BYIOTCH WIMPOKUM TIPOABIEHHEM IJIACTHYECKHX nedopMalmi, o6yc/0BUB-
IIAX BO3HMKHOBEHHE CKJANOK, Cpeil KOTOPHIX YAacCTO BHLIABASIOTCA CYHAYY-
Hble GOpMHL

Pynubie Tena uMelor GOpPMy CeAJOBHAHBIX M NJIACTOBBIX 3alexef,
CcOpMHPOBABIIUXCA ITPEHMYIIECTBEHHO BOJM3W COTJIACHBIX CpBIBOB B TO-
PH3OHTAX NOPOJ, JIETKo moxseprawiuuxcs ApobGienuto. Takux Giaronpusr-
HBIX JJIs1 OPYyIeHeHHSI CJIOEB B pa3pe3e GhIBaeT He ONMH, a HECKOJbKoO H
COOTBETCTBEHHO PY/OHOCHBIMH B PsJ€ PYAHBIX DAHOHOB SBJSIOTCA OGBIUHO
HECKOJIbKO MHOrOSIPYCHO PacClOJIOKEHHBIX rOpPH30HTOB (puc. 123).

Kak yxe yKasnBa/loCh, nmepecekaiolliie CIOHCTbIe TOJIH KPYTOManao-
IHe paspbiBHbie HapylleHHA, Kak NpPaBHJO0, CaMH He HeCyT OpYyACHEeHHS,
HO SABASIOTCA DYJAONPOBONAWMMH  KaHalaMH, N0 KOTOPHIM NOCTYRaioT
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DYAOHOCHBIe pACTBOPHl H3 TAyOHH B 30HY pynrootaomenud. Ilpuw orcyr-
CTBUM TAKHX HapyIIeHHH B CJIOHCTHIX TOJIIAX IJactoo0pasHbie pYyiHHE
Tela He BO3HHKAOT, OAHAKO B HEKOTOPBIX CAYYafAX B HHX (POPMHPYIOTCH
TpemuHHble XKuabl. Cekyliue HapylleHUs YacTO OKa3bIBAIOT CYLIECTBEHHOE
BAHAHHEe HAa MOPQOAOrui0 COrVIACHBIX DYAHLIX Tes, 06VCAOBAHBAR HOABJE-
HHe KOMOHHHPOBAHHBIX — COMIACHBIX M CeKylux ¢opMm. B HHTeHCHBHO
MeTaMopQH30BAHHEIX KapOOHATHBIX, HHTPYSHBHBIX H JAPYTHX MaCCHBHBIX
10poJax OpyJeHEHHEe pa3BHBAETCH BJOJL Pa3pbiBHBIX HApYIIeHHH, oGpasys
HJIBL, pYRHBIE CTOMGBEL H TpyGooGpasHele 3ajexu. B ¢opmupoBauun pyn-
HBIX TeJl Hapsly ¢ BBIIOJAHEHHeM IoJocTefl Baxioe 3HaueHue NpUoOpera-
IOT 1 IPOHEecchl MeracoMaTHYeCKOre 3aMemeHus. [as  cornacHelx H
CeKYLIHX PYAHBLIX TeJ, 3ajieraloUiux B 00pa30oBaHUAX HHIKHEro spyca reo-
CHHKJIHHAJIbHOTO 3Tama, (Ju3nKo-MeXaHHYeCKHe CBOHCTBA BMEMAIOMHX HO-
pon umewT GOJbllee 3HAYEHHE B JOKAJM3aLHH OPYAEHEHH:S, UeM B MECTO-
pOMEHNAX HHKHEro CTPYKTypHoro sramxa. Opydenenue OGodee OXOTHO
BO3HHKAeT B MOpojax, o6ianalonux Gonee HH3KHMH YIPYTHMH H IIPOUHOCT-
HBIMH CBOICTBAMH TI0 CPaBHEHHIO C BBILIE- H HHMKeMeKallHMH, a TaKikKe
B II0pPOJlaX, XapaKTepuayIOMuXcs NOBbLIIeHHON 3(QeKTHBHOH NOPUCTOCTHIO.
B’ 317oM oTHOWEHHH, KaK yiKe OTMeYasJoch, 0c000 OJaronpHsITHBEL CJAOHCTHIE
o0pasoBanuf, OTANYAIONIHECH YaCTBHIM IIepecIaHBaHHEeM IJIACTOB ¢ Pe3Ko
pasInInBEIME (PHINKO-MEXAHHUECKIMH CBOHCTBaMIL.

B Jnoxanmsanun opyOeHeHHS B HMMKHEM Spyce T'e0CHHKIHHAJbHOTO
CTPYKTYPHOTO 3Tajka QUeHb BaxKHOe 3HayeHHe HMEET TakKe OJaronpusar-
HbII XMMHUYECKHH cOCTaB BMEILAIOUHX NOPoA. B wacTHoCTH, opyleHeHHE
yallle BO3HMKAET B IOpoJax, OGOralleHHEIX OpPraHHYeCKHM BeleCTBOM HJIH
cymbpuaamMu, SBASIONUMHACH CHHPEHETHUHBIMH NO OTHOLIEHHI) K BMeLlaro-
UM NOpOAaM MM BOSHHUKIIHMH Ilocae ux (opmuposanus. Ilpoueccer opy-
JleHeHuss GoJiee OXOTHO MPOTEKAIOT TAKKe B Iopojaax, obaamaipmnx 6Jaro-
NPUATHBIM ~ MHHEpAJIOTHYECKHM H Herporpaduyeckum cocraBoM. K mum
OTHOCATCA CKapHBL, Tydbl, XapakTepu3ylollHecss pe3Ko pas/jHUHBIM COCTa-
BOM 00JOMOYHOIO MaTtepHaja, aM(uOOANTH # Ap. DTH nopoxasl Gojee HH-
TEHCHBHO B3aMMOJIEHCTBYIOT ¢ pYAOHOCHLIMH PACTBOPAMH H NPOTeKAIIHE
NpH 3TOM XUMHYECKHEe PeaKuun oObIYHO IPUBOAAT K CBA3LIBAHHIO LIGJOYEH,
YTO B CBOIO Ouepejb CIOCOOCTBYET BHINAAEHHIO M3 PACTBOPOB PY/AHLIX MHHE-
paJios.
PaccmarpuBasi Bompoc O HaApyAHBIX TOJILAX, CYILeCTBOBABIIHX MPH
mpolecce MHHEDaJIH3alHH, CAeAYVET YYUTHBATbh NpPEXKAE BCero Té H3 HHX,
KOTOpBIe 3ajieraju Haj NPOAYKTHBHBIMH TOPH3OHTAMH H IlepeKpbiBagu He
TOJILKO PYLOHOCHBIE CJIOH, HO TaK:Ke H PYAONPOBOJIALINE KpyToNnaaaloniyue
paspuiBel. Hapsajay c¢ stum cieayer YYuTHIBATH CJIOM IOpPOJ, KOTOpHE He-
ONHOKDPATHO MOSIBJASIOTCS B paspese M I0A KOTOPHIMH HEHNOCPEeICTBEHHO
3ajeralor naacroobpasHele u ceinoo0pasHbie pyAHble 3anexn. Happynubie
TOJMILH, B TEpPHOA OPYAEHEHHS 3ajeraloliie Hal NPOAYKTHBHLIMH IOPH30H-
TaMH, TIPEACTABIEHEl NMPEHMYIIECTBEHHO Pa3HOOOpPa3HBIMH TMOPONAMH BepX-
HEero oporennoro sgpyca. K #mum yacTo oTHOCATCS pasanuHble 3(gysuBHEE,
a Taxkxe 06JIOMOUYHBLIE W IVIMHHCTLIe 00pasoBaHMsl, 3aJjieraiolllie HECOrJacHO
HA TIPOAYKTHBHBIX NOPOXAX, YTO, B. YACTHOCTH, XapaKTepHO /IS MHOIHX
CBHHIIOBO-IIMHKOBLIX, MEJAHLIX, CYpPbMSHO-PTYTHBIX W JAPYIrHX MeCTOPOKIe-
HuH. T'opH30OHTH MOPOJ, NMOX KOTOPHIMH HENOCPeACTBEHHO 3aJIeraioT ILIacTo-
ofpasHble pyaHble Teja, GOJbIlel YacTbl0 IPEJCTABAEHLl INIHHHCTBIMH H
JpYruMH CJAaHlaMy, HrpapliuMH poJb NOJYHeHDOHHIAeMEX SKpaHoB M
MOCTYMABIINX CHH3Y DYNOHOCHBIX pacTBopoB. OKOHUaHHE OT/ENbHLIX 3aJe-
ralouux COIVIACHD CO CJIOHCTOCTBIO PYJAHBIX TeJ N0 BOCCTAHHIO M IIAJEHHIO
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06YCJI0B/IEHO HAXOXKIEHHEM B pa3pese Mopoj, HeGaaronpusATHBIX A/ Pyao-
OTJIONKEHHUsI o (Pu3HKo-Mexauuueckum cpoiictBaM, K 3THM mopoiaM uaiie
BCEro OTHOCATCS TJHHHCTLIE c/aHllbl, nHoraa 3(¢pys3uBHbe MOPOMALI, 06aa-
JalollHe MOBLIIeHHOH BA3KOCTbIo (Amadasbl U Ap.).

[ny6una GopMupoBaHHs BEepPXHHX yacTedl PYAHBIX Tea B OOLieM COOT-
BETCTBYeT I/yOuHe 3ajerannsi MpoAyKTHBHBIX FODH30HTOR H OOBIYHO KOJe6-
Jdercsi or 1000 mo 1500 M. B 3aBucumoCTH OT YCJOBHH 3ajeranisi BepTi-
KaJbHBIH pasMax OTAEJbHLIX PyAHBIX TeJ pesko pasauued. Pasmep no Bep-
THKAJH CeAJI006pa3HbIX M HEKOTOPBIX IIJIACTOBBIX pyaHbIX Tea 100—200 M,
HO B TO JKe BpeMSsl Takue DYyJAHLle Teja HMEIOT 3HAYHTEJLHYIO IIDOTSKEH-
HOCTb 10 TPOCTHPAHHIO, BLITArHBasCh Ha 3—5 KM H OoJjee. ITocKOMbKY
PyZLHBIE Tena pAacloJaralTCs MHOTOAPYCHO, TO 00IINi BepTHKAJbHBII pa3-
MaX OpYyIeHeHHs COCTAB/SET, KaK INpaBHJO, HECKOJbKO COT METPOB H OKa-
3BIBAETCSl NPHMEPHO PABHBEIM BCEH MOLLHOCTH MPOAYKTHBHOH HNAUKH NOPOJ.
Eciu e B CTOMCTHIX TOJIAX Pa3BHTO KHJbHOE OpyleHeHnne, 0OBIYHO MpH-
ypoueHHOe K KpYTOHAKJIOHHOH Nauke IOPOJ, TO BePTHKAJbHBIH ero pasmax
moxket pocturath 1200—1500 m, npu 3TOM Ha TAyOOKHX FOPH3OHTAX OpY-
JleHeHHEe NpeKpallaercsi, KaK NpaBHJO, B CBA3H C OKOHYaHHeM HJIH Yylale-
HHeM OT KPYyTONnajaloliuX Pa3pblBOR 56aarolpHATHOH A OpyAeHeHHs mad-
Ky nopoj. Kpyronanatnine pyaHble xKubl B TPAHUTOMLAX HIH JPYrHX MacC-
CHBHBIX MOPOJAX TaKkKe HMEIOT BepTHKaJAbHLIH pasmax opyienenus 1200—
1500 M.

MecTopoKieHns, 3aJjeraiolllie B HHXKHEM fipyce CpeiHero CTPyKTyp-
HOrO 3TaxKa, OOBIYHO OTHOCATCS K IPYIIe BHICOKOTeMIepPaTyPHBIX (CKapHO-
Bole (opmanuu), auGo cpenHereMiepatypHblX. Oxo/opyanoe mnsaMeHeHHe
BMEIIAIOUWHX MOPOJ Y BHICOKOTEMIIEPATYPHBIX MECTOPOMIEHHH BbIPAKEHO
B BO3HHKHOBEHHH CKAPHOB HJIM KBapL-TYpMaJHHOBHIX oOpasoBanuii. Jlasa
CpeJlHeTeMIePaTYpPHBIX MECTOPOXKIEHHI OKOJOPYIHBIE H3MeHeHHSA Bbipa-
JKaloTCA B 3aBHCHMOCTH OT COCTaBa BMeNIAlOUIMX NOPOJ B BO3HHKHOBEHHH
KBapll- WIH XJOPHT-anbOHTOBBIX MOpon, Oepe3uTOB, JHCTBEHHTOB H APYTHX
CXOIHBIX ¢ HUMH 00pasoBaHHH.

B xauecrse npuMepoB YCJAOBHI JOKAJIH3aUHH OPYACHEHHA B CJOHCTHIX
MOpofaxX, CJI4ralouiuX HHKHHUH CTPYKTYPHBIH SIDYC TeOCHHKJIHHAJbHOTO 3Ta-
3Ka, PacCMOTPHM HEKOTOpPHE CBHHIOBO-IMHKOBEE MecTOpoxkAeHus Adaras.
Obniefi 0coGeHHOCTBIO 3THX MECTODOKAEHHH  ABJSETCH IPHYpPOYEHHOCTb
OpY/JeHEeHHs K NauykaM TOHKOTrO IepecJauBaHHs OCANOUHBIX, TY(OreHHBIX
H 3 (y3UBHEIX TOPOJL CpelHero /eBOHA, CYIIECTBEHHO Pa3MHYAIONIHXCH IO
(GusuKO-MexaHHuecKHM cBoficTBaM. IlosmMeTanyuyeckue pyAbl BOSHHKJH
NPEeHMYLIECTBEHHO IIyTeM 3aMellleHus aJieBPOJauTOB, TyHOB M APYrHX IIO-
poxa. Pynuble Tena 3ajerarorT NpeHMMyLIECTBEHHO COIIACHO C HAmJIacToBa-
HueM BMemawomunx nopox. Cekylliue 3a/ie:H HMEOT Cyry6o NOAYHHEHHOE
3HaueHHe.

B reojiornyeckoM CTpOeHHH THIHYHOTO AJjs AJrtas 3bIpsHOBCKOrO Me-
CTOPOXKIEeHHsA TIPHHHMAIOT yuactue oﬁpaaoaaﬂpm HHXKHEro IaJnaeosod,
IpejCcTaBJeHHble MeTaMOp(hHYeCKHMH cJaaHIlAMH, COOTBETCTBYIOIIHe HHAK-
HeMy CTPYKTYPHOMY 3Taxy, H OTJIOMKEHHS CpelHero IeBoHa (3idenbckui
sIpyc), OTHOCAlLMeCHS K HHXKHEMY sipycy CpelHero CTpPYKTYPHOro 3TaxKa.
[Tocsemnue paspensiorcss Ha TPH CBHTLI, CJIOXKeHHBIE 3 (y3HBHO-0CALOUHLI-
MH INOpofaMu. BhIle ¢ HEKOTOPBIM HeCOrVIaCHeM 3a/eralT OTJIOXKeHH:
BepXHEro [IeBOHA M HHKHero KapOoHa, Takxe ciaoxKeHubie 3¢dy3uBHO-
OCaJIOYHBIMU TIOPOJAMH, HO XapaKTepH3yloLlHecs NpeobjafaHueM MOCel-
Hux. Bce moposibl CMATH B CJOMKHO MOCTPOEHHYIO PeBHIOLIMHCKYIO aHTHKJIH-
HaJib, IIePeCeYyeHHYI0 Pa3pLIBHBIMH HapyLIEeHHAMH H NPOPBAHHYI) TPAHHUTOH-

197



JAMH, MaJbIMH HHTPY3HSIMH H JafKaMH KHUCJbLIX H OCHOBHHIX NMOPOA. 3hIp-
HOBCKOE MECTOPOXKIeHHe NPHYPOYEHO K AaHTHKJHHAJH BTOPOrOo MOpsAAKa
TOrO JKe HaHMEeHOBaHMf, B Ipefejax KOTOPOH cjaramwilHe ee IOPOMABl MO-
BeprHyTH HHTEHCHBHOMY pacC/JaHLeBAHHIO H JHHAMOMETAMOD(hH3MY.

Bce npoMbilyieHHble pyIHBIE Tesa MAacToo6pa3HOf H CeKyllel KHJb-
HOll (OpPMHl 3afleraloT B MNpefeiax HHXKHell 9acTH MAacJsgHCKOH CBHTH
CpeIHero JAIeBOHA B OCHOBHOH pYy[OBMellaiolilefi nmadke MOPOJ, XapaKTepH-
3YIOLIEHCA YaCTHIM MepecaanBaHHeM TY(QoB aabO6HTOGHPOB H ajJeBPOJIHTOB.
Hau6osee GoraThle y4acTKH INIACTOOOpAa3HBIX PYIHBIX TeJl, CJOKEHHBIE Mac-
CHBHBIMH PYJIaMH MOWIHOCTbIO A0 8—10 M, mpuypouYeHbl K y4acTKaM HHTeH-
CHBHOTQ IIPOSIBJIEHHS MEKIJIACTOBOIO OTC/JAaHBAHHA, BLI3BAHHOrO IepeMelre-
HuaMu OJ0koB. Coefyer mom4epKHYTb, YTO B [ABYX pSAOM HaXOAALIHXCH
6JI0Kax MacCHBHbIe PY[bl PacHmoJIOKeHbl B Pas3jIHYHBIX dacrax. B Gaoke, uc-
NEITABIIEM B30POCOBOE NepeMellleHHe, OHHM JIOKAJH3YIOTCS B HHIKHEM KOH-
TakTe, a B 0JIOKe, OmycKaBLUieMcH BHH3, — B BepxHeM. B. II. BapaHoBmM
II0Ka3aHo, YTO YUacTKH OTCJaHBaHus, BMellalollHe pynHsle Tena CeBepHOH
MPOMBINVIEHHOH 30HBI, 06pa30BaHbEl B pe3ysabraTe OJIOKOBHIX NepeMelleHHiH
IO pa3pLIBaM CeBepO-3am” THOTO IIPOCTHPAHHSA H CONPOBOKIAIOTCA MEJKHMH
CKJI4KaMH C CeBepo-3aLaJHEIM IIPOCTHPAHHEM H IOro-3amafHbIM IlaJeHHeM
OCEBBIX MJIOCKOCTEH.

Jlokasusalnsi opyAeHeHHs B mpejenax Bcefl 3bIpAHOBCKOH aHTHKIHHAIH
B LeJOM ONpeJeJisieTcsi NepecevyeHHsIMH HJIM COUJIeHeHHSMH PasphIBHEIX Ha-
pyLIEeHHH ceBepo-3anaJHOr0 M LIMPOTHOrO NMpOCTHpaHHH. I'aBHBle pasphiB-
Hble HapyleHHd Ha 3LIPIHOBCKOM MECTODOXKIEHHH  BBIKJIHHHBAIOTCS IO
BOCCTAHHIO B IIpejiesiaXx pYAOBMeLIAIOIIeH NMauyKH IOPOJ, NpeJiCTaBJeHHOH
YacTLIM [epec/HanBaHHeM aJeBpOJHTOB H TYyGoB Kucaoro cocrana. MmenHo
K MecrtaM TaKoro BBHIKJIMHHBAHHS MHHEDPAaJH30BAHHBIX DPas3phIBOB BHYTPH
3TOI MaYKH M TATOTEIT HauOoJee BajKHblE B IPOMBIIIIEHHOM OTHOLIEHHH
pynHbie Teaa MecrtopompaenHus. Oco6o 6/aronpHATHBEIMH [/ OpYydeHeHHA
‘0KA3a/1HCh aJeBPOJUTEl, B HHX PAa3BHJHChL BCe DPYLHbIe 3aJI€XKH, CJOKEHHEIe
MAaCCHBHEIMH DyAaMu, H GoJblIAs YaCThb MPOMHIKOBO-BKPAIJIEHHBIX PYI.

Ha wmecropoxkpenusax 3bIpAHOBCKOro pationa (MaJseeBcKoe u nAp.), Ha
KOTOPBIX paspLiBHbIe HapyIIeHHs, IPOHHKAWOLIHe M3 HHMKHEro 3Taxa, He
JOCTHTAIOT NPOAYKTHBHOH mauky nopofd Ha 80—I100 m u GoJsee, B mauke
TOHKOTO II€PeCcJauBaHHS NOPOJ CpPEeAH aJeBPOJHTOB BO3HHKAIOT HCKJIIOYH-
TeJbHO BbIJIEPMKAaHHble m1acTroolpasHble pyaHbBe Tejna. BhidBaHo 3TO, BO3-
MOJKHO, T€M, 4TO PYJOHOCHBIe PACTBOPHI, NPOHHKAIOIIHe CHH3Y N0 pa3phIB-
HBIM HapyLIeHHAM, NOCJAe OKOHYAHHS 3THX HapyIIeHHH NpocayuBaJuch Ha
HEKOTOPOM pPaccTosHuH (POHTOM Hepes Mophbl MOpod. DTo GJaaronpHATCTBO-
BaJO TOMY, UTOOGH NpOIecc MHHepalH3allHd B NPOAYKTHBHOM TODH30OHTE
TPOTEKAJ NYTEM CIUIOMIHOTO METACOMATHYECKOTO 3aMelleHHd 1opon GJaaro-
TIPUATHOTO TOPH3OHTA PYLHBIMH M CONPOBOXAAIONIHMH HX KUJIbHBIMH M-
HepaaaMH.

BepxHuit cTpykrypusiii sipyc. OGpasoBanusi 3TOro sipyca (popMupoBa-
JIHCh B 3aKJIOUHTEJBHYIO OPOTeHHYIO CTaJHIO Pa3BHTHS IeOCHHK/IMHAJH H
npH nepexoie ee B nuardopmy. PasmelleHne MecTOpoXIeHHH KOHTpPOJIH-
pyeTrcsi KPYMHBIMH JOJTOKHBYIIHMH DPa3JOMaMH, IPOHHKAOUIUMH H3 HHK-
HHX CTPYKTYPHBIX 3Tael, BJAOJb KOTOPHIX OOLIYHO BHEAPU/IHCH MaJble
HHTPY3uBHE H Jafiku. CamMu 3TH pas3iOMH NPOTSAKEHHEM HepeaKko B He-
CKOJILKO [IeCATKOB KHJIOMETPOB OpyAeHEHHs He HecyT. B CBfi3u c Tem uTo
NOPONEI BEPXHETD CTPYKTYPHOro sipyca OGBIYHO CMSATHL B OYE€Hb IIOJOTHE
CKJaNK¥, CKJAaJuaThle CTPYKTYDbl B JOKaJH3aLUUH¥ OpYIEHEHHS CYLIeCTBeH-
HOro 3HAYEHHS He MMEIOT. BMellalonHMH OpyJAeHEeHHe YacTO OKAa3EIBAKTCH

198



a(dysusuble 06pa3oBaHus, a TaKKe NMOPOJAH XKepaoBoit dauuu u cy6By.-
KapHueckHe Tena. OHAKO M3BeCTHHI [HAPOTEPMAJNbHBIE MECTOPOXKAEHHA,
3ajieraiomne B 06pa30BaHHAX BepXHEro CTPYKTYPHOro sipyca, mpeAcTaBfeH-
HbIX OCaJ0YHLIMH NOpPOAAaMH — MecYaHHKaMH, Tydonecuannkamu ([apana-
Te3CKMH pYIHBIH y3eq1 B ApMeHHH), M3BeCTHAKAMH H Jaxe CjlaHIAMH
(CBHHLOBO-IIHHKOBRE MeCTOpOxKAeHHs PeHHCKHX caaHIeBHXx rop). Opyne-
HeHHE YacTO NPHYPOYEHO K CHCTEMEe DAa3JHYHO OPHEHTHDOBAHHBIX Pa3pBIBOB,
TIPOCJIeKHBAIOIHXCH HA OTHOCHTEJIbHO HeOOJbLIOM IpoTAXKeHHH. Bo MHO-
THX CJy4asiX PYAOHOCHBle Pa3pbIBEl X4PaKTEPH3YIOTCH Pe3KHMH H3rHOGami
110 TPOCTHPAHHIO. ITO OGBICHAETCA TeM, YTO OTHAEJNbHbIE HX HHTEPBAJbI
YHACJeLylOT paHee 3aJOXeHHHe TPEIIMHB Pa3NuyHblx Hanpasaenuii. ITpo-
JoJIKeHHe TpelHH KAaKoro-HHOyAb OJHOTO HAaTNpaB/IEHHS, HEHCHIOJb30BaH-
HBIX COCPEJIOTOUYEHHBIM PYJOHOCHBIM Pa3phIBOM, HACAEAYIOTCS MHOrOYHCJIEH-
HLIMH OTEpSIONHMH CKOJIaMH M OTPHIBAMH. B IeJIoM Xe pyJIOHOCHBIE HApY-
LleHHs B IOpOjax BepXHero cTpyKtypHoro sfpyca, no E. M. Hekpacosy
(1968 r.), wame mpepacTaBJjeHsl 30HaMu NDOOJEHHS Pas3JHYHOH MOUIHOCTH,
CHcTeMaMH COJHKeHHBIX cyOmapaJjjebHbIX TPELIHH, B psle YYaCTKOB CO-
@IHHEHHBIX MHOTOYHCJEHHBIMH KOPDOTKHMH TPellMHAMH JHAaroHajbHOTO Ha-
NpaBJeHHs, OTAENbHBIMH IVIOCKOCTSMH  CKOJLIKEHH:S M TEeKTOHHYeCKHMH
IIBAMH, BBIMOJHEHHBIMH [VIMHKOI TpeHHst. 30Hb G0siee MOIIHBIX PYIOHOCHBIX
PasJOMOB BHIpa)KeHHl NMPEHMYIIECTBeHHO Me1K006JOMOYHOH TEKTOHHYECKOH
Gpexunei, HepelKO 3aTepPTOH B TEKTOHHYECKYIO TVIMHKY.

Pynonocuble paspbiBbl BBepX 10 BOCCTaHHIO 3acTO pasBeTBJIAIOTCA.
B uenom B BepXHEM CTPYKTYPHOM SIpyce 5TH Pa3phIBHI HMEIOT 3HATHTENBHO
6oJiee CJIOMKHOe CTpOeHHe MO CpPaBHEHHIO C DYAOHOCHBIMH pa3peHBAMH B
HHIKHEM CTPYKTYDHOM sipyce. DTO NPHBOIHT K BO3HHKHOBEHHIO B BepXHeM
‘ApyCe 3HAUNTEJbHO 0oJiee CIOKHBIX B MOpP(OJIOrHYecKOM OTHOIIEHHH pYA-
HBIX JXKHJ H 30H IPOXKHIKOBOTO OpYAEGHEHHS II0 CPAaBHEHHIO C HHKHUM
sipycoM. [asi mepBoro w3 HHX XapaKTepHbl CJIOXKHBEIE MKHJBI, LITOKBEPKH,
IITOKBeDKOBBIE H TMPOMKHIKOBHIE 30HEL. DBaXHyi0 poab NpH 3TOM HIpaioT
«DH3HKO-MeXaHHYeCKHe CBOHCTBA MOpOA: HX IOBBIIEeHHAs 3¢ deKTHBHAT I10-
PHCTOCTb I TOHHIKEHHEIE NPOYHOCTHEIE CBOHCTBA, CNOCOGCTBYIOIIHE Tpe-
uMHoo6pasosanHio. B pesyabrare pylHble Tena, cHopMHpOBaBLINECS B
CJIOHUCTBIX TOJINAX, OKA3LIBAIOTCA YaCTO JIOKAJM30BAHHBIMH TOJBKO B OIpe-
JIeIEHHBIX TIJ1aCTax ITOPOJ, JIETKO MOABEPralolluXcsl TpellnHoo0pasoBaHuio.
‘Opynenenue (opMEpYeTCs NpeHMYLIECTBEHHO HYTEM BBHIIOJHEHHS OTKDBI-
TBIX MYCTOT H XapakTepuayeTcs pasBuUTHeM OpeK4YHeBHAHHIX M KOKapAOBBIX
TEKCTYP.

BiusiHne XMMHYUECKOro cOCTaBa NOPOA HAa PYLOOT/IOMKEHHE B pac-
CMaTpPHBAEMLIX YC/IOBHSIX HMeeT MoJYHHeHHOe 3Hauenue. ONHAKO €cly BO
BMEIIAIOWHX TOPOAaX Pa3BHTHI CYJIb(HIb HJIH OPraHHYECKHEe COeRHHEeHNH,
TO OHH CHOCOGCTRYIOT PYAOOTJIOXKEHHIO.

ITo BOCcTanmiO PyoHble Tesa OOBIUHO 3aKaHUYHBAIOTCS 1oJ TrOpH30H-
TaMH MaJIONPOHHUAEMbIX MODOR HJH IOJ NOJOTHMH DPaspHIBHBIMH Hapy-
IIEHHAMHU, CONCPIKAIIHMH TEKTOHHYECKYIO IMIHHKY TpeHusl. Hanpynmmoit To.-
IleH y XapaKTepH3yeMBbIX MEeCTOPOKAeHHIl Yallle BCEro SBJSIOTCH HaHGoee
TNO3/HHE /I IAHHOTO TEKTOHO-MArMaTHYeCKOrO NHKMA NOKPOBH (dy3u-
BOB, pexe NPYIHX MaqaonpoHnnaeMeix mopox. ITo nagenwio pynmsle Tea,
KaK NpaBHIO, 3aKAHYHBAIOTCSA B CBA3H CO CMEHOH IHOPOX, 6J1aronpHATHBIX
i 6z Tpemnﬂoot’)easosaﬁm, nopollamMu MeHee xpynkumu. Iiy6nma dopmu-
POBAHNA BEPXHEeH 4acTH PyAHLIX Ten yamle 500—700 M, pexko 1000 m. Bep-
THKAJbHBIH Pa3Max OPYHCHEHHS B BEpXHEM CTPYKTYDHOM SIpyce 3aMeTHO
MEHbIINH, YeM B HHKHeM: 00buHO He mpeBbimaer 500—600 M 11 HECKOIBKO
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YBeNMUUBAETCH B VOJEE KPYNHBIX pazaoMax. ULHAKo B CBA3H C HAJAHTHEM
B HHX TeKTOHHYECKOHl IVIMHKH TPEHHS M 3aTepTOif B Hee MeJK000JOMOYHOI
GpeKunH YCJIOBHS JJIsi BOSHHKHOBEHHS MpPOTSKEHHBIX IOJOoCTed H B Kpym-
HBIX pa3JjoMax OGBIYHO OTCYTCTBYIOT. B pesyabrate m B 3THX Ooslee Kpym-
HBIX DAa3/oMaX BepPTHKAJbHLIA pa3Max opyjeHenus He npepbimaer 700—
800 M. Jlmmp B ocoGeHHO OAaronpuUATHHIX YCHIOBHSX, KOffa B Kpynubie
pasioMbl BHEeApPSIOTCH CyOBYJKannyeCKHe HHTPY3UBHBIE MaccCiBbl, KOTOPbiE
B CBOIO Ouepeslb 0KasblBAIOTCS MepeceyeHHbIMH cepHed 1noJoronaiarollnx Ha-
pYIIeHHH, pacloJoKeHHEX MHOTMOAPYCHO, BepTHKAaJLHBIH pasaMax opyie-
renust moxKet pocrurate 1000 M u Gouee.

OGueit 0COGEHHOCTBI0 MHHEPAJLHOTQ COCTABA PYA  MECTOPOKILeHUL
BEPXHEro CTPYKTYPHOTO sSIpyca fABASETCA 3HAUHTEALHO MeHbLlee KOJHYeCTBO
cTaiuil MHHEpaAN3alUM — OT ABYX [0 YETHIPEX BMeCTo TATH-CEMM CTa-
IHiIl B MeCTOPOXKIEHHMAX HHKHero sipyca. ITponyKTHBHO#I B MecTOpOXKIe-
HHSX BEpPXHero sipyca oObluHo GnlBaer ogua cpexnss cragus. llpu sTom
HO3/HHe MUHepaJbHble ACCOLHAIMN Yalle BCEro BO3HUKAOT Ha (uaHrax H
BBEPX 10 BOCCTaHUI0 PaspacTaiouiuxcst pPYAOHOCHBIX paspeBoB. Okogopyn-
HOe H3MEeHeHHe BMEULAIOIHX NOPo/ BHpaxeHo B Oepe3uTusallyu, XJIOPUTH-
3AI{HI 1 9ACTbIO APTHAIH3ALNH.

Ilpumepamn mecTopoOzKAeHNiH, 3ajeralolllux B 0Opa3s0BaHUAX BEPXHEro
spyca, CayKar Kupiashuble Mecropomaenns Bocroudoro Kapamasapa (Ce-
Bepubi Tammuxncran), meausle Mecropoxjenuss Pocen u Boipiu-Bpsar
(Boarapusi), a Takke MHOTHe ypaHoBble Mecropoxaenus. OxapaxTepusy-
eM CBUHNOBO-IUHKOBOe Mectopompenne Uyxyp-Ilwuiara, naxoasieecs B
Bocroynom Kapamazape. Osio pasmelniaercsi B TeKToHMYeckoM  GJioKe,
OrpPaHMYEHHOM € CeBepo-BOCTOKa CBHHIIOBBIM, ¢ loro-zamaja — IOxHLIM
pasioMaMH, a ¢ ceBepo-3anaja JOPYMHLIM Pa3pbIBOM, OPHEHTHPOBAHHBIM
Ha CeBepo-BOCTOK. B mpejesnax 6a0Ka NpeAMYUIECTBEHHO Pa3BHTHI IOPOJbI
CpejHero ropH3oHTa BepXHero xapGoHa (osicalickag CBHTA), HpeiCTaBJeH-
Hele TydosasaMi KBapleBblX NopdHpoB, U MeHee PA3BUTHL BbILIEIeXKALLHE
Tydonassl ¢ ofioMKaMu noactuiapuiux nopof. CornacHo E. M, Hexkpa-
coBy (1960 r.), sToT TexToHHuecknil 610K pasOUT B OCHOBHOM TIOTIEPEUHBI-
MH pasppiBaMu, napaJqiebHbiMu YOiKHOMY pasioMy, Ha psaj GoJee MeJKHX
6J10KOB KJIHHOBHJHOH H IINTOOOpAa3HOH (hOPMBL

CBHHIOBO-IIHHKOBOE OPYAEHEHHE NPeJACTaBJEHO IBYMS INapaJjliebHbl-
Ml MUHEpPAJH30BAHHBIMH 30HAMH, HaunHawwuMucs ot lOxuHoro paznoma
H OPUEHTHPOBAHHBIMH Ha CeBepPO-BOCTOK. B KaMjo#f W3 3THX 30H BLifBJe-
Ha Cepisi PYAOHOCHBIX Pa3phiBOB, BblpaKEHHLIX HENPABUALHLIMH KHJIAMH,
BBITOJHUBIIHMH TPEULHHBl OTPLIBA CEBEpO-BOCTOYHOro Hampasienns. Opna-
KO Ka)Koas H3 3THX JKHJ HMEET OTHOCHTEJIbHO HEGOJIBIIOE TPOTHAMEHHE H
pe3KO 3aKaHYHBAETCA IIPH INOCTHIKEHHH CeKYIIHX IODYHHBIX DPas3pEIBOB Ce-
Bepo-3anajHoro npoctupanus. B cocenmen ke GMOKe HA HX TPONQJIKEHUH
WM HECKOJbKO B CTOPOHE NOSBAAIOTCH HOBLIE JKHJLI WIM CHCTEMBI KM,
Taxum ob6pasom, pynnbie 30HH Kak Obl pacnajfaloTcs Ha OTAeNbHblE PYLO-
HOCHbIE YYaCTKM, COOTBETCTBYIOIUHE OTAEJNbHBIM HeboJbplnM OJ0KaM, He-
CKOJILKO Da3JnyalomHMCSA N0 CTpoeHHIo. JKuabl HMeoT (QII00pHT-rajeHuTo-
BLIH cocTaB. Baoab 30H npo0JieHHs, BEITAHYTHIX HAa CeBepO-BOCTOK H Orpa-
HUYHBAWOUIHX MECTOPOXKIEHHE C CeBepo-3amaja, pa3BUTH TaKkKe KBapll-
cyabQUAHBIe W KBAPU-TeMATHTOBHE Xuibl, [IpHoTKpHBaHHE CeBepO-BOCTOU-
HBIX PAa3pLiBOB ¥ BHINOJHENHE HX pPYJAOH TpoTexkaJo Ha (oHe CABUIOBHIX
niepeMellleHHi Mo ceBepo-3anaiHbiM ckonaM. CorsachHo aawHeim JI. M. Jly-
KHHa, raybnna (opMHPOBAHHS BepPXHHX YacTell PYAHBIX KHJ MeCTOPOMKJe-
nnsg Yykyp-Ilxuiara cocrasasiia okosiao 800 m.
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st ONHCAHHOTO MECTOPOXKAEHHS, TaK JKe KakK W JJIS APYrAX MEecTo-
pomaennit Bocrouworo Kapamasapa, naJpyAno# Togiledi ABJIANHCL Ty(o-
J1aBbl KBapIeBbIX MOPGUPOB W UTHEMOPHTH KbISBLI-HYPUHCKOH CBHTBHL NEpPM-
CKOTO BO3pacTa, XapaKTepH3yiolllHecs He3HauHTeJbHOH mnopucrocTbio (1—
29%) u BBICOKOI MpounocThio Ha cxkathe (Goaee 3000 xrc/em?). Tomuun e,
BMeIlaollie OpyleHeHHe, — TypoaaBsl KBapleBblX noppupos u ¢eb-
3HTOB — 006Ja1al0T NOPHCTOCTLI0 6-—89% M OTHOCHTENIbHO HH3KOH IPOYHO-
CThIO Ha cxKaTue, He npesbimalomei 900—1500 kre/em?.

Bepxuuit (maardopmeHnplil) CTPYKTYpPHBIR 3TaxK

Ucropus passuTus paccMaTpiBaeMblX ofgacreii pasauyHa. B oamux
clyuasix mopomnl ()YHAAMEHTa B CBA3H ¢ IIHPOKHM  pacrnpocTpaHeHHeM
JIpeBHUX 3SNUKOHTHHEHTAJ/JBHBIX MOpeH MepeKPHITH YeXJIOM OCaIOYHBIX I0-
PO, HYACTHUHO TakxKe 3(dy3uBHEIMH 0GPA30OBAHUAMH, 3aHUMAIOMHMU
Hepenko oblHpHKEe Ioman. B apyrux caydyadx ocalkoHaKOIJIeHHe H 3¢-
dy3uBHAS J(eATENbHOCTh PA3BHBAJMCH B Tpejenax HeGOAbLUIHX IPOruGOR,
BO3HHKABIIHX B IIJ'IHT(I)OPMEHHBIX YCAOBHAX Ha CMATOM B CKJIaJKH KOHCO-
JHINPOBaHHOM IHaneo3oiickoM ocnoaHuH. CooTBercTBeHHO — 3(h(py3HBHO-
oCcaJlouHbIe OﬁpaBOBaHHH, BBINOJIHSAIOLLIE HpOI‘HﬁbI, cjJaralT OTHOCHTEJNbLHO
HefosbIINe pas3oblieHHbe IJOAnH, HEPeLKO OrpaHHUYeHHLEIE Pa3pLIBHEIMH
HapymeHuAMH, W NPeACTaBIANT co00H YeXoJa CKAaiuatoro ocHopauud. OHH
O0OBIUHO BO3HHKAIOT B CBfA3H C ABJCHHIMH AKTHBHU3allUH 3TOT'0 OCHOBAHHA,
06yC/I0BHBILEr0 NpOsiBJAeHHe pa3puiBHBIX Hapymlennid. HawnGosee mpoayx-
THBHBIMH TIOPO/bl UeXJa OKAa3LIBAIOTCA B TeX CJAy4asax, KOrza OHH IOKOATCS
Ha MHTEHCHBHO Pa30HTHIX pa3pLIBHLIMH HapYWEHHSIMH JKeCTKHX obpasoba-
HHSAX, NPEeACTABJACHHLIX NDEBHHMHU rHeficaMu WJIH rpanuToOH I aMH.

CKJ]a}l‘-IaTb!e COOpPYKEeHHA B paccMaTpPHBAeMbIX YCJIOBHAX HMEWT IIOJ-
unHennoe pasathe. CaouCThle ocafoyrble # 3(¢ysuBHbe NOPORBl 3ajera-
I0T YacTO TOPHM30HTAJNbHO, pere HAKJIOHEHBI IIOX HeOOJBIIMMH  YrJaMH.
Kpyroe nazenne o mpHOOPETAOT JHILIb B HEMOCPEICTBEHHON GJH30CTH
K Pa3pLIBHEIM HAPYLIEHHAM JuUG0 HAX NPHIOAHATBIMH GJI0OKAMH (yHIAMEH-
Ta. DUJOreHHOe OpYJeHEeHUe, Pa3BHTOE HA AKTHBH3NPOBAHHBIX IaTdopMmax,
KaK Ipapu/o, KOHTPOJANPYETCS KPYHNHBLIMH Pa3pbiBHBIMH HapyHIEHHAMH, KO-
TOpble CaMil PYAHLIX TeJ He HecyT. PaszBuBaerca opyaeneHue mno Gosee Men-
KMM paspelsaM H TO B Ipejienax OTAeNbHBIX bJaronpRATHLIX A1 pyLooT-
JIOKEHHS TOPDH30OHTax. Oﬁpasylo'rca HE& TOJBbKO KHJbI, HO H YacTO JIEHTO-
oOpasubLie, TOYTH TOPHU30HTAJBHO 3aJeraloulie MOCAOHHBIE pyNHBlE 3aJeXH,
pacipoCTpaHAIIHECsT OT CEeKYIIHX  paspbiBOB, B HEKOTOPHIX  CaAy4asax
BMEILAIOMNX Kua000pa3Hble pynHble TelMa. Mupepajusanua B Ipejenax
MOJIOTHX 34/1€YKell pPa3BHBAeTCs MO MeJKHM TpellHHAM M [mopaM, pexe Imy-
TeM 3aMeIlleHHs IoPoI.

ITo Boccranmio opyleneHue oOLIYHO 3aKAHUYNBAETCS IIOJ FOPH3OHTAMH
NopoJ, caabonpoHHIaeMblX IJsi PYJOHOCHBIX PAacTBOPOB, H TIOL MOJIOTHMH
Pa3spBLIBHBIMH HapyUIeHUAMH, CONPOBOMKAAMIIUMHICA TeKTOHHYECKOH TIJIHH-
Koil. DT caabonpoHHIlaeMble MOPOAbl, KaK NpaBuJio, u HpPeACTaB/sNiOT CO-
Goit maxpyausle toamu. Ha rayGnie opy/lieHeHHe 3aKaHUMBAETCS B CBSI3H
CO CMeHOH mopon, GJaronpHSITHBIX AJf JOKanu3anuu pyA. Bepxnue yacrtu
PYAHBIX TE€J MECTOPOMKACGHHH BEpXHero CTPYKTYPHOrO 3Ta)a dYallle BCEero
BosnukalwT Ha raybude 400—700 M or MoBepXHOCTH 3eMJH, CYLIECTBOBAB-
Lieil mpu rnpouecce MHHepasau3anui. BepTukalbHBIE padMax oOpyleHeHHS
00biyHO He mpeBhiraer 300—350 M, oH CYIIECTBEHHO YBEJIHUHBAETCH JHUID
B YCJOBHSIX Da3BHTHSI HAKJOHHBIX PYAOHOCHBIX NIJ1aCTOB. Ha AKTHBH3HPOBAaH-
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HHIX TaTdopMax pasBHBAKTCA MPEHMYIIECTBEHHO HH3KOTeMIepaTypHbie
MuHepaJbHble accounannn. OKOJOpyAHble H3MEHEHHSI YacTo BBIpPaKaloTCs
B aprujJi3aliH BMeLAOUUX CHIHKATHLIX NMOPOA JHOO B IOJOMHTH3ALHH
H pexe OKBapleBaHHH BMEIAIOIIMX H3BECTHSIKOB.

TunuunpiMiH TpHMepaMH, XapaKTepH3YIOUIHMH CTPYKTYpHBIE YCIOBHS
JIOKAJIH3alHH OPYAEHEHHs HAa AKTHBH3HPOBAHHBIX maaT(opMax, SBJIsIOTCSH
CBHHIIOBO-IIHHKOBEIE MecTopozkienust Gaccefina pex Muccucunn—Muccypu
B CIIIA, mectopoxnenuss menucteix necuanukoB CCCP u IlentpanbHoro
MeaHOro mosica AdpHKH, a TakKe HEKOTOpble 30JIOTOPYAHBIE H YPaHOBHE
MeCTOpoKAeHIA. PaccMOTpHM 0COGEHHOCTH CTPYKTYpP HEKOTOPBIX YypaHo-
BHIX MECTOPOKJEeHHH, 3ajeralollux B 00Cpa3oBaHHAX BEPXHEro CTPYKTYp-
HOTO 3Taxa.

[To ycnoBusM JOKagH3alHH THAPOTEPMaJbHEle YpaHOBBIE MECTOPOXK-
JleHus, 3ajleraioline B 00pa30BAHHAX BEPXHEro CTPYKTYPHOTO 3TdXKa, HMe-
IOT MHOTO CXOAHBIX UEPT C YPAHOBBIMH MECTOPOMKJEHHAMH, 3aJieralolliMH
B BEpXHeM spyce cpelHero sraxa. 31ecb KpyNHbEle Pa3JOMBl OPYIeHEeHH:H
He HEecyT, a TObKO KOHTposaupyioT. CkaaadaThle CTPYKTYPHl B JOKAJIH3ALUH
OpyLeHeHHs Y4acTHsi He NPHHUMAIOT. XHMHYECKHH COCTaB IOPOX HMeEeT
BTOPOCTENEHHOe 3HAYEHHe, a HAa MepBLIH NJaH BLIIBHUTAIOTCA HMX (DH3HKO-
MeXaHHYeCKHe CBOMCTBA — IIOPHCTOCTb, NPOHHIAEMOCTb, MPOYHOCTHEIE H
ynpyrue csoictBa. IIpuypouenHOCTh opyleHeHHS K O6JarOnpHATHBIM TOpH-
30HTAM INPOSIBASIETCA OdYeHb pe3ko. [nybmHa (GopMHPOBAHHA BEDPXHHX ua-
cTeli pyAHBEIX Tes oObiuHO He npesnimaer 500 M. B oOpasosannsx BepxHero
CTPYKTYPHOTrO 3Ta)Ka, KaK MPaBHJIO, BO3HHKAIOT MECTOPOXKIEHHS, cHOPMH-
poBaBllHecs: B JeNpecCHsiX, PA3BHBIIMXCA HA CKJIAA4aTOM OCHOBAHHH, NPO-
pBaHHOM rpaHuTouiaMu. OpyJeHeHHe npuypoueHo K 3(dysuBHO-ocanoy-
HBEIM NIOpPOJaM, 3aJleramilluM Ha KeCTKOM I1aJe030HCKOM OCHOBAaHHM rpaHH-
TOWJ0B, HHTEHCHBHO Pa30HTHIX Pa3pbLIBHEIMH HAPYLIEHHAMH H IPOPBAHHEIX
SKCTPYSHBHBIMH M CYyOBYJKAaHHUCCKHMH TeJaMH CpeIHHX IO COCTaBy cy0-
UeJOYHBIX H KHCJBIX IOPOJ.

B pyauoM mosne B OCHOBHOM pacCHpOCTPAHEHBI OCANOYHBIE MOPOXHI,
npeAcTaBleHHbIe KOrJioMepaTaMH, rpaBejuTaMiu, TydamHu. Brie mo pas-
pe3y 3aneramloT IJIHHHCTHIe CJaHUbl H aJeBPOJIHTHI, KOTOPhle HaXOAATCA 33
npejgeJaMu CoCcTaBJeHHOro paspesa. Cpennm pyLoBMelIalomiel ocanoyHoH
TOJIIH JHIIb HAa OJHOM M3 YYaCTKOB PYAHOrO MOJfA 3aJeralT JIHIApHTO-
Bhle Ty(oJsaBel. 'HApoTepMaibHOe OpyAeHEHHE JIOKaJH3YeTCs MpeHMyLie-
CTBEHHO B HaHOoJee MOPHCTHLIX IpaBeHTAX, YdCThi0 B KOHIVIOMEpATax, pas-
GHTBIX 30HOH TPEIIMHOBATOCTH, BO3HHKIIEH B PYJIOHOCHBIX FOPH30HTAX HAJl
6GoJiee KPYNHBIMH pasjoMaMu (ynnamenta. PylHble Teqa 3a/jeraroT corJac-
HO CO CJIOHCTOCTBIO H Yallle HMEIOT JeHTo00pasHyio dopMy, BEITATHBASICh Ha
J0CTaTOYHO GOJBIIOM NPOTHAKEHHH BJOJb 30HBI TPEIIHHOBATOCTH HAJ CKPHI-
THIMH pasnoMamu ¢yunamenta (ITenpmenes, 1968 r.). Opynenenue comnpo-
BOXK/AeTCH HHTEHCHBHBIM H3MEHeHHeM BMeIIaiOlUX MOPOJ, BhIPaXKEHHOM
B HX KapOoHATH3alMH, FHAPOCTIONH3AIHH H aprun3anun. BepxHue wacTu
PYIHBIX Tesa copMupOBaanch Ha ray6uHe nmopsiaka 500 M or ObiBIIell mo-
BepXHOCTH. BeprukasibHblii pasMax opyAeHEHHSI COCTABJSET JHIIb NepBhie
coTHH MerpoB. Temmeparypa o0pas3oBaHMsi OCHOBHOrO DYAHOTO MHHEepaJa
HacTypaHa, CyAs 1O TEPMOMETPHYECKHM OIpeJeseHHsM acCOLHHPYIOLIEro
C HHM pOroBHKOBOTO KBapla, cocrasager 150—180°.

B nenom e mpu ¢OpMHPOBAHHH THAPOTEPMAJbHOTO OpYJEHeHHS B
MeKTODHBIX BNAaAHHAX H [AENPECCHOHHBIX 30HAX, Pa3BHBHIMXCS Ha CKJIal-
YyaTOM OCHOBAHMY, BajKuoe 3HayeHHe NpHOOPETAIOT COCTaB H OTHOCHTEJb-
Hasi HApYUIEHHOCTb NOpoJ (yHAaMeHTa, a TaKkKe COCTaB H YCJIOBHSA pac-
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TIPOCTpPaHeHH: OCANOYHBLIX Iopoj uexJaa. Haubonee GaarompHsaTHOe couera-
HHe 00pa3yloT KeCcTKHe M HHTEHCHBHO OCJOXKHEHHble pasJoMaMH MOPOBL
¢yHpaMenTa B KOMOHMHAIHH C NMOpOJaMH 4exJa, o6jalaloliMMH BEICOKHMH
KOJIJIEKTODCKHMH CBOHCTBaMH, IlepeMeXalollUuMHCA C MaJoNpOHHILAEMBIMH
mJaacTaMyd OCafouHBIX mopox. IlpuBemenHbiit Ha pHC. 124 reoJorHuecKHi
paspe3 BEpPXHETO CTPYKTYPHOrO 3TaxKa HABJSETCHs Kak Obl MIeaNbHBIM A5
($hopMHUPOBAHHS PYL LBETHBIX H pPeKHX MeTasaoB. PyHAaMeHT mpencTaBieH
HKECTKHMH H HHTEHCHBHO HapyLIeHHBIMH rpaHHTaMH. B ocHOBaHHHM pa3pe3a
0CaN0UHOH TOMIIH 3a/eraloT IPOHHLAeMble FTOPH30HTHL MOPOJ, BhIpaiKeHHbIX
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Puc. 124, Mpeanusuposanknifi paspe3 G/aN3NOBEPXHOCTHOTO THAPOTEPMANBLHOTO MECTOPONK-
Jlennst B 06pa3oBaHuAX BepXHEro CTPYKTYPHOrO 3Taxa.

I — rpannTel dyHzaMenTta; 2 — KPYNHOrajJeuyHble KOHIVIOMEPATH!; J -~ rpaBeAHTH; 4 — CcpefHerajedHble
KOHrnomeparnl; § — TydonecHanHKH; 6 — MecyaHWKH; 7 — apTAAAHTHE; § — IIMHHCTHIE caod; 9 — pas-
pbiBlible HapyIIenus; 10— pyARsie Tena

KOHTJIOMepaTaMi, CMeHAIEMHACA TpaBejHTaMH M NMeCYaHHKaMH, mepeKphl-
THIMH TJHHHCTHIMH (pauusMu Mopod. B 3THX YCIOBHAX B rpaBeNuTax, nec-
YaHHKaX M KOHIJIOMEpPaTaX MOFYT 3aJjerarth IVIacToOOpasHEle, a TaKikKe KH-
J006pasHee Tefda PyA THAPOTEPMAJBHBIX MECTOPOXKIAEHHH, KOTOpHE MHOTH-
MH HCCIeNOBATENIMH OTHOCSATCH K CTPAaTH(QOPMHLIM.

Hexoropwie o6mue ocoGeHHOCTH JOKAJH3AUNM FHAPOTEPMAJbHOIO
OpYAEHEHHs METANN0B B PA3JHYHBIX TeOJOTHYECKHX YCJAOBHAX

ITopBoAst MTOTH H3MOMKEHHOTO, NMPHUXOJAHM K BHIBOALY, YTO YCJOBHA 06-
pasoBaHHd M JIOKaJdH3allHs THIPOTEepMaJbHOrO OpyAeHEeHHS pAja MeTad-
JIOB H npemne BCETrO LBETHBIX, peILKHX H 30JI0Ta B paannqmﬂx CTpYKTyp-
HBIX 3Ta)kKax MOAUYHMHIIOTCA HEKOTOPhHIM 00IuM ocofeHHOCTAM. B HuKHeM
CTPYKTYPHOM 3Taxe H3MEHEHHe BMellalolmHX MOPOA H CaMO OpyIeHeHHe
TIPENMYIIECTBEHHO IPOHCXOAUJ0 IIPH BLICOKOH TemnepaType. DTO, OYEBHI-
HO, BLI3BaHO (GOPMHPOBAHHEM DY B YCJIOBHAX OTHOCHTE/NbHO 3aKPBITOH CH-
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CTEMBbl, KOrjla PYIOHOCHBIE PACTBOPELI, MOLHHMASCH N0 PA3PHIBHLEIM Hapye-
HUAM, TIePEeKPBLITEIM IJIOTHBIMH HaApPyIHBIMH TOJILAMH, MMEIOT BO3MOXK-
HOCTh COXpaHSITh BHICOKYIO TEeMIepaTypy Ha BCeM BePTHKaJbHOM HHTEpBa-
Jae pymoornokeHus. IlpakTHueckH Bce THApPOTepMaJbHble MECTOPOXKIEHHS
HA3BAHHBIX METAJ/JIOB, BO3HHKLIME B CKJaJyaThlX 06/acTax, o06pa3oBblBa-
JIHCh B OCHOBHOM INpH CpPeHHX TeMmMnepaTtypax. B:.3THX ycCJIOBHSIX Takke B
00lleM COXpaHAETCA 3aKpHITAs CHCTEMA; PYLOOTIOXEHHEe NPOHCXOLHT B 30-
He, HaXOAfMIEHCsA II0J OTHOCHTENbHO MAaJONpPOHHLAEeMOH HaJpyAHOH TOJ-
meii. B BepxHeM CTPYKTYpPHOM 3Ta:Ke pasMellaioTcss HH3KOTeMIepaTypHbIe
rujpoTepmanbible  Mectopoxaennssi. OGpasoBHIBAaAHCh OHH HECOMHEHHO
B YCJOBHSX OTHOCHTEJNbHO OOJlee OTKPHITOH CHCTEMLl, KOTOpasf 00YyCHOBIN-
BaJa pesKui mepenaj AaBJeHHs, YTO B CBOIO oyepelb CIOCOGCTBOBAJO YCH-
JIGHHOH JlerasalliH pPacTBOPOB ¥ MajieHHI0 HX TeMNepaTyphl HA OTHOCHTE/b-
HO KOPOTKOM BepPTHKAaJIbLHOM HHTEpBAJe.

Bce n3noKeHHoe HAXOMUT MOATBEPXK/IeHHEe B HaMeTHBIUEHCS B Pasyiuy-
HbIX CTPYKTYPHBIX 3Ta)Kax pas3u4yHOH pPoJn (hH3UKO-MeXaHHYeCKHX CBOHCTB
BMeIlaloliX HOPOA B JOKaJdu3aluu OpyAeHeHHA. B HHIKHeEM CTPYKTypHOM
3TaxKe B CBA3H C HHU3KOH KOHTPACTHOCTbIO (DH3MKO-MEXaHHUECKHX CBOHCTB
BMELLAoUIX I110POJl, BbI3BAHHOH pErHOHAJbHLIM MeTaMop(u3MOM, CHHUBe-
JHPOBABIIUM 3TH CBOHCTBA, HX poJb B (POPMHpPOBAHHH OpY/JEHEHHS OTHO-
CHTENbLHO He0OJblllas, B 3THX YCJOBHSX HIHNPOKO NPOSBJIEHE MeTacoMaTHYe-
cKue mpoueccel. B cpepneM CTpyKTypHOM 3Ta)e KOHTPAaCTHOCTb IOBBILIAET-
ci H COOTBETCTBEHHO IIOBLIIIAETCA poOJb (H3HKO-MeXaHHUeCKHX CBOHCTB
BMEIIAIOIIHX MOPOJd B JOKaJH3aLHH OPYAEHEeHHs, & PYL00TJa0MeHHe HIeT
KaK B pe3yJbTaTe MPOIECCOB MeTACOMATHYECKOro 3aMelllenus, Tak H NyTeM
BHINOJIHEHUSI NIYCTOT. B BepxHeM CTPYKTypPHOM 3TazKe KOHTPacTHOCThH (pH3H-
KO-MeXaHH4YeCKHX CBOHCTB MOPOJA pPe3KO TMOBBLIMIAETCS W B JIOKAJH3AILHK
OpyleHeHus poJb 3THX CBOHCTB cTaHOBHTca Apyrod. Ilpomecec pynootao-
JKEHHSI TIPOTeKaeT B OCHOBHOM NYTeM BBLIIIOJIHEHHS B OCAL0uHBIX H 3Gdy-
3UBHBIX IOPOAAX IIOp HJH TPEUIMHHBIX HoJjocTeil, B peayabrare B CJIOHCTHIX
0CajlI0YHBIX TOJMIAX HCKJIOYHTEJbHO LIHPOKO pasBHTHL IJacTo00pasHble H
JIeHT00Opa3HEIe PYIHEIE TeJa.

Bce uanoikennoe 1nossogsier 3akIIOUYHTb, YTO THAPOTEpPMaJjbHble MECTO-
POXKJEeHHs, NpHYpPOYEHHBle K 06pas30oBaHHAM pas3Nnu4HBIX CTPYKTYPHBIX 3Ta-
JKeH H spycoB, HMEIOT M pasJuuyHble CTPYKTYPHLIE YC/OBHS JOKaJH3aLHH
opyaeHeHusi. COOTBETCTBEHHO CJaraiolllie 3TH MECTODOMKJEHHsS  pYHHbIe
TeJla Pas3aH4aloTCs mo Mop(poNOrHyu. YCTaHABIMBAIOTCS olpelleseHHble pas-
JIHYUA W B MUHEPAJbHOM COCTAaBe PY/, 4 TAKKE H B OKOJOPYLHOM H3MEHe-
HHH BMeLAIONHX IOpPoA. B HHKHEM CTPYKTYpHOM 3Ta)ke yallle Pas3BHUTH
BBICOKOTEMIIEpATYpPHBle MECTODOXKIEHHS, B CpeflHeM CTPYKTYPHOM 3TaiKe,
KakK IpaBujo, (opMHPOBANHCh CpeIHETEMIIEDATYPHEIE, & B BepXHEM — HH3-
KoTeMIepaTypHble. BhIABAAOTCS onpene/leHHble pas/inuug B CrocoGax BHI-
KAHHHBAHHA OPY/EHEHH: BBEpPX IO BOCCTAHHIO B MECTOPOMKJEHHAX, 3alie-
ralouux B PasMHUYHBIX CTPYKTYPHBIX 3Ta)Kax M sipycax. Yuer BCEro 3TOro
HMEEeT HCKJ/IOUHTEJbHO Ba)KHOE 3HAYeHHe INIPH NMOHCKAaX CKPLITOr0 OpyieHe-
HHA KaK BOJH3H H3BECTHBIX MECTOPOXKAEHHH, TaK H HA HOBLIX IEpPCHEKTHB-
HBEIX IIOLIATSX. :



HACTH . TPETBA
METOOAUKA CTPYKTYPHbBIX UCCJENLOBAHHH

Fnasa VIIIL
METOAbI CTPYKTYPHbBIX HCCJIELOBAHHUHA

OcHOBHLIE METOJBI CTPYKTYPHBIX MHCCJIEJ0BAHHH BHITEKAIOT M3 CaMOro
{IOHATHA CTPYKTypa (CTpoeHHEe) 3SHAOTEHHOrO0 pPYAHOTO MECTOpPOIKJIEHHS.
K HuM oTHOCATCS TreosorHueckoe KapTHpPOBaHHe M JokyMmeHraiug. Crnemu-
allbHBIMH JIOMOJNHHUTENbHBIMH METOLAMH  SBJSIOTCS H3y4YeHHe TpPeulHHHOH
TEKTOHHKH, H3yueHHe IBHKEHHH BAOJbL PA3PBIBHBIX Hapyllenuid, MpOsBHB-
IIHXCA B pasiuyHble STanel gedopmanil, MHKPOCTPYKTYPHHINH aHaau3 H
BO3MOXKHOCTL €ro INpHMeHEeHHSI IpH H3YUEHHH CTPYKTYP PYAHBIX IOJel H
MECTOpDOKACHHIH, H3ydeHHe MNeTporpagHyeckoro H XHMHYECKOro cocTaBa
" Q)I{SIIKO-MEXE!HHT-IECKHX CBOIHCTB BMEIa0IIHX Iopoa.

FTEOJIOTHYECKOE KAPTUPOBAHHME

OcCHOBHBIM METOJOM CTPYKTYPHBIX MCCJAeNLOBAHUH $IBJASETCS TeoJorude-
cHafl cwemka. Ilnomans 3HI0TEeHHOrO MECTOPOXKIEHHA PYAHOrO HJIH HEMe-
TAJIJHYECKOTO TOJe3HOr0 HCKomaeMoro OOLIYHO OXBATLIBAETCS TreoJiorHue-
CKOH chbemMKol Mmacmrata 1:1000—1:2000. Ha reomormueckoii  Kapre
3TOoro Macmraba yiaercsi OTPas3nTh BCe TEKTOHHYECKHE 3JeMEHTEH, BJHSIO~
UlHe Ha YCJOBHSI pasMeLUEeHHS PYAHBIX TeJ, BLIJEIHTb TOPH3OHTHL IOPOI,
claraloluux pyJAOHOCHYIO NJouiajb, MouiHocTbio | M u OGoJblle, a TaKkKe
HaHecTH BCe pa3phiBHBle Hapyllenys, nafiKH MHTPY3HBHBIX NOPOA M pyJHLIE
TeJia npoTsKeHHocThbo 10 M u Gosee.

Jlnsi BLISICHEHHSI 3aKOHOMepHOCTEH  pa3MelleHHs  MeCTOpPOKJIeHHH
B IIpejlesiaXx BCEro PYyAHOro NoOJsi M BHISCHEHHS HX CTPYKTYPHO-reoJoruye-
CKHX MO3MIHI HeoOXOJHMO COCTABJIEHHE Te0JOTHYeCKOH KapThl B MacluTa-
Ge 1:10000 unum 1:5000. Ha aroit kapre HAXOAAT OTpaKeHHe JHHEHHBIE
TEKTOHHYECKHE 3JeMeHTH mnpoTraxenxoctblo 100 M u Goaee. CrpykTypHO-
reosIornueckKast MO3UIHS PYILHBIX NOJed MOXKeT OLITh BHISICHEHA JIHUIbL MPH
YCJIOBHH COCTaBJERHA TI'€0JIOTHYECKOH  KapThl BCEro pYyAHOro pailoHa B
macmrabe 1 :50000, a 11 HEKOTOPHIX MECTOPOXKIEHHH PeAKHX MeTasJoB
B macmrrabe 1 : 25 000.

He ocrawmasnnpasick netaibHO Ha PacCMOTDEHHH CaMOH — METORHMKH
KpylHOMAacITa0HOr0 TenJ0rHYecKoro KapTHpOBaHMs, MOCKOJIBKY OHA H3J0-
JKeHa B KypcaxX CTPYKTYPHOH Teoqoru# M MeTOIHKH NOHCKOB H pasBelky,
MBI CUHTaeM BCE JKe HeoOXOJANMBIM XOTs Obl B KPaTKHX uepTaX KOCHYTHCS
HEKOTOPLIX crel{uduyeckux ocobenHocTell KapTHPOBAHUA PYIAHHX IoJel H
mectopoxaennii. Oun npexae BCero BhIPaxkaloTces B He0OXOAHMOCTH TOUHON
TIPUBA3KNA OCHOBHBIX TEKTOHHYECKHX 3/JEMEHTORB, KOHTAKTOB DPa3/HUHBIX MO-
POR M PYAHLIX TeJ. ITO BHI3BAHO TeM, YTO TEOJOTHYECKHE KAapPTHl PYIHBIX
moJel M MECTOPOMXK/JAEHWH JTOMIKHBEI SIBJAATHCS OCHOBOMH, Ha Gase KOTOPOMH
TPOEKTHPYIOTCS W NMPOBOASITCA TopHble W OypoBble paboThl AnA Lefell pas-
BEeIKH, 4 3aTeM W IKcmayatauuu. B cBasu ¢ 3TuM KpynuomacuitaGHbie reo-
JOriyecKue ChbeMKH pPYAHBIX HOJeH H MECTOPORIEHHH N0MKHBL ObITH BO
BCeX CJAyuasx HHCTpyMeHTaNbHbiMH. [Ipn KpynHoMacmTaGHOM reosorxue-
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CKOM KapTHPOBAHHH HeJb3s OTPAHHUYHBATLCS TIEOJOrHYECKHMH MaplupyTa-
MH, OPHEHTHPOBAHHBIMH TOJBKO IONEepeK OCHOBHHIX CTPYKTYPHLIX 3/1eMEHTOB
WA KOHTAKTOB DAas3HBIX NOPOJL, a TaKikKe [JaHHLIMH, BBIABAAEMBIMH B HC-
KYCCTBEHHBIX 06Ha:KeHHAX, BCKPLIBAIOWMX NOPOALI B Yriax IPsSMOYTrOJbHOMR
HJIH KBagpaTHoH ceTkd. Bo Bcex cayuasix JuHeHHBIE TeKTOHHYeCKHE 3Jie-
MEHTH — pPAa3pLiBHLIE HAPYWICHHS, pyHHbEE Teja, NalKW M KOHTAKTH pas-
JIHUHBIX TOPOJ —— MOJIKHBEI MPOCIAEKHBATLCA N0 NpocTHpannio. Kak npasu-
JIo, TpakKTHYECKH BO BCeX PYIAHLIX MOJAX H MECTOPOXKIEHHSAX JOBOJbHO
fosbllne TNAOMIAAN CJAO0XKEHH COBpeMeHHBIMH M 0oJiee JPeBHHMH OTJI0XKEe-

: Janaduas cmenka, novda

Bocmoywas cmenxa, novla

s (A1

N e Y Y S  I errers

Bocrmouwas cmenKa, Kpobis

Puc. 125, Ilpamepsl MOKYMeHTAUHH TOPHHIX BHIPAGOTOK DA3HEIMA COCOBAMH.

a — GA0K-JHarpaMMa TIOPH30HTAJNLHON TropHoit BripaGoTkH; 6 — AOKyMeHTalHA 3ToH BEIpaGOTKH ¢ pa3-
BepTKON ee CTEHOK NO JHHHH CONPAMEHHA ¢ Kpopaefi; 6 — To e, ¢ pasBepTkoll cTeHOK mo auHAR
COMpSIKeHHs] HX ¢ NouBoil,

1 — cnannel; 2 — nafika mamnpodgupa; 3 — pyAHas Xuaa; 4 — nocaepynHoe pasphiBHOE TEKTOHHUECKOE
HapylleHHe

HUSMY, HepeaKo OoAbIUNOH MOLLHOCTH, NEPeKpLIBAIOMINMU KOPeHHBE Nopo-
Abl. B 3THX yCc/l0BHAX IPOBOAHTH HCKYCCTBEHHBIE BLIPAGOTKH JJis Ipoc/e-
JKHBAHHS CTPYKTYPHLIX 9JeMEHTOB KpaiHe TPYAHO, a MHOrZAa H BooOlle He-
BO3MOXKHO. B cBA3M € 3TuM KpynHomacmiTaGHBle TeOJOrHYECKHE CHeMKH
PYAHBIX OJIeH HEOOXOAHMO CONPOBOXKAATh reo(@H3HYECKHMH HCC/IeI0BaHHA-
MH H TpexKJe BCero MarHHTOMETPHYECKOH CBEMKOH, 3JeKTPOoIpo(QHIHpO-
BaHHEM H JPYrHMH MeToAaMHu. JlaHHBle, NMoJyueHHBIE NPH 3ITHX HCCIeNO-
BaHMAX, CINOCOOCTBYIOT KapTHPOBAHHIO HHTPY3HBHBIX MOpOJ, 06/1a1aroliHX
MOBHIIIEHHBIMH HJIH Pe3KO NOHHMKEHHLIMH MAarHHUTHHIMH CBOHCTBAaMH, ITPOCTIE-
’KHBAHUIO Pa3pHIBHLEIX HapyMIeHHH, 30H THIPOTePMaJbHOrO H3MEHeHHs BMe-
al0IAX JIOPOA, 4 HHOTJAAa H PYAHHIX Tes. IToCKONBKY BCe HasBaHHbLIE JIH-
HeflHble 3JleMeHThl yAderTc reodu3MvYeCKHMH MeTOAAMH JIOKAJIH30BaTh B
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COOTBETCTBHU C BLISIBJIEHHHIMH aHOMAaJUsMH, YIpPOIAETCss 3ajaiya NMPOBEpKH
HX pa3BeJOYHLIMH BHIpa0OTKaMH. IIpH reoJiorH4ecKOM KapTUPOBAHHH pPYI-
HHIX paioHoB B Macmrtabe 1:50000 u 1:25000 u pyaHbix nojeii B Mac-
wrabe 1:5000 u 1:10000 sHaunTe/ILHYIO MOMOLLL B BHISIBJICHHH JHHEHHBIX
TEKTOHHYECKHX SJEMEHTOB W o0COOEHHO pAa3pbIBHBIX HapyLIEHHH u Jaex
HHTPYSHBHBIX IOpPOJ OKa3hlBAeT Takxke NemupHpoBaHHe aspo(OTOCHUM

- Y S " gy
T+ ¥ A I L T
S

%‘ml.

Pgc. 126. IlpuMep MOrOpH3CHTHOrO IJaHA MO MAHHBIM MOASEMHOR MOKYMEHTALHMH TODU3OH-
TaJbHHX FOPHHX BHIPabOTOX. ?

@ — MapKmieffepckuil nNnan ¢ HAaHECEHHBIMH MAHHBLIMH UOA3EMHON JOKYMEHTalHH; 06— reoJOrHYecKHil
njay TOPH30HTA, COCTABJAGHHBIf NyTEM SKCTPANONALMH AAaHHBIX MEKJAy TropHbIMH BhEIpaGOTKaMH.
1 — KpHCTaAJH4eCcKHe CaaHmbl; 2 — rpaHuTh; § — nafikm nnabasoB; 4 — PyAHBE Kuabl; § — nocaepys-
Hble pa3pHlBEbIE HapyIUEHHS YCTaHOBJEHHHe (@) H npennojaraeMeie (6)

koB. PoToOTNEYATKH TAKHX CHUMKOB NPAaKTHYECKH JJS BCeX DYNOHOCHEIX
NPOBHHIMA HAmeH# CTpaHB MOTYT OHITb NOJIyYeHbl y COOTBETCTBYIOUIHX Op-
raHu3anufi, KOTOpele HX mpoussomar. IlpuoGpereHue u MCHONB30BaHHE
a3pO0OTOCHUMKOB NPH KAPTHPOBAHMH DPYAHBIX NOJeH H MeCTOPOXKAEHHH
caeflyeT CYnTath oGA3aTeNbHBIM.

OnHoit u3 ocoGenHOCTell KapTHPOBAHHS PYAHBIX TMOJedl M MECTOPOMKJe-
HHH CJlleflyeT CYuTaTh TaKXe TO, YTO IIOJNyYeHHLIE NPH 3TOM KapThl He
ABJISIOTCA TOJNHOCTBIO 3aKOHUEHHLIMH Te0JIOTHYECKHMH NOoKyMeHTaMu. OHH
TpeGyiOT HEeNpepuBHOrO MONOJHEHHS H YTOUHEHHA II0 Mepe MPOK/IaIKH
JOpOr, NMPOXOAKH rOPHBIX BeIPaGOTOK M OYPOBBIX  CKBAaXHH, 3aK/JaiKH
KaphepoB H NpoBeeHHs ApYrux paboT, BCKPHIBAIOUWHX KOPEHHBIE NOPOAHL.
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IIpu reoJjioruyeckoM KapTHpoOBaHHM OCOOEHHO BaxKHOe 3HAYeHHe TIpH-
ofperaer yCTaHOBAECHHE BO3PACTHBIX COOTHOMIEHHH MOPOA H TeKTOHHYECKHX
371eMEeHTOB He TOJbLKO B TOPU30HTANLHOM CEYEHHH, HO H B BepPTHKAJbHOM
paspese. B cBA3H ¢ 3THM NPH KapTHPOBAHHH DYAOHOCHBIX MIOLlALEH HYHK-
Hasg uppopManus MoKer OHITH TOJyYeHA NpH AeTalbHOH JOKyMeHTallui
KepHOB CKBaMHH H 0COOEHHO TOpHBIX BLIpa6oTOK. B ropH3oHTaJbHEX TOp-
HLIX BBIpPA0OTKAX C/JIeLyeT OCYLLeCTRAATb NOJ3eMHOe TeoJOTHYeCKoe KapTi-
posanne B Macirtabe 1:200—1 :500. Ha HekoTopbIX KpYHHBIX MeCTOPOK-
JLeHHsiX 9T0T Macuta®d Moxer Ouite yMeHbmer o 1:1000. B npouecce npo-
BeleHHA TOPHHIX BRIpaGOTOK odenb GoJblIOe 3HayeHue npuobperaer Hoi-
3eMHas LOKYMeHTaLusl uX cTeHok u 3aboeB B Macmrtabe or 1 :50 no 1 : 200,
a A OTHAeNbHLIX HanfoJee HUTepecHBIX YYacTKOB B MacmTabe 1:5 1
1 :10. ITpuMepsl AOKYMeHTALHH TOPHBIX BHIPAGOTOK M COCTaBJeHHs! TIOFOpPH-
30HTHBIX NJIAHOB NMpuBeAenb Ha puc. 125 u 126.

Jlnsi moHMCKOB clembiX pYAHBIX TeJ BajKHOE 3HaueHue npuolGperaer
reOXHMHUECKas CbheMKa, KoTopas MpPOBOANTCA KakK Ha NOBEPXHOCTH, TaK
H B MOJI3eMHBIX TOPHBIX BHIPAOOTREX.

Ilpi reonoruweckoM KapTHpOBaHHI H JXOKYMEHTaHH 3HAUHTEJIbHVIO
NOMOIIL MOYET 0Kas3aTh (ororparpoBaHHe KpOBJH, CTEHOK M 3a00eB BHI-
pabotok, a Takxe KepuoB ckBaxuH. lemungpuposanne uepro-Geanix (oro-
rpaduii MO3BOJSIET CYLIECTBEHHO YTOYHHTb MOKYMEHTAlHIO, TOI4epKHYTbH
nposiBIeHNe HanGoJsee BaMKHBIX TEKTOHHUECKHX 3JEMEHTOB, KOTOpHIE B pAJE
cIy4aeB HELOCTATOYHO XOPOUIO BEHIABIASIOTCA MPH NPAMONH JOKyMEHTAIluH.
B srtoM orHouleHnH 0COGEHHO LEeHHBbIE JAHHBEIE MOTYT GbITh NOJYYEHBI HPH
LBETHON AHANO3UTHBHONH CheMKe, KOTOPAA CNOCOOCTBYET YCTAHORBJIEHUIO Psi-
2 CTPYKTYPHEIX 3JEMEHTOB, HE YJIABJHBAEMEIX APYTHMHI METOJaMH, H O1HO-
BpeMeHHO OKAa3blBAeT 3HAUHTENLHYIO NOMOLLb B BHISIBIEHHH M KapTHpOBa-
HHH 30i HAPOTEPMAa/JbHOTO H3MeHEeHHsl BMeEIIAaolHX MOPOA H pPasJHYHBIX
JOPYAHLIX, NPOAYKTHBHEIX I IOCIEPYAHBIX MHHEPAJbHBIX aCCOIHAINH.

Bee noayuennple JgaHHbple 1O TeOJOrHYECKOMY KapTHPOBAaHMIO, Jemi-
(puposannio a’3poOTOCHHMKOB, JOKYMEHTAllUH M MojAseMHOMY ¢oTorpadu-
POBAHMIO KJIAAYTCA B OCHOBY COCTABJEHMS I'e0JOrHYECKHX pa3pesos, OJOK-
JHarpaMM, a a8 AeHCTBYIOUIHX ray6oKO BCKPLITHIX MECTOPOXKICHHH TaKiKe
NOCTPOEHNs CHelHANbHLIX MaKeTOB.

USYYEHHE TPEUHHHOW TEKTOHUKH

Bee ocuorubie pa3priBHpie HapYUICHHsS M TEKTOHHYeCKHe IIBLI, KOTODLIE
yaaercsi 3akapTHpPOBaTb B Ipouecce NPOBeAeHHs Te0JOTHYeCKOH CBheMKH
B macmrabe or 1:50000 mo 1: 1000 1 noa3eMHOf TeoJOTHYECKOH CHEMKH
B Gosiee KpynmHoM maclutale, AOJIKHEL NOJBEprathes ajbHEHIIeMy H3ydye-
HHUIO A5 BBEISBJACHHA HX BHYTDEHHEro CTPOCHHS W BOCCO3IaHHUS HCTODHHA
PasBUTHS [BHXKEHHH BIOAb HUX (cM. Aanee). Hapsany ¢ stum mpu mayue-
HHH CTPYKTYP PYAHBIX MeCTOpoKJIeHuii Baxknoe 3Hayegwe npuoGpeTaer
TaK)e H3yueHHe MENIKOH TpPeLHHOBATOCTH, Pa3BHTOH CpeIH BMEeIlarolHX
nopon. K nell oTHocATes TpellWHBl OTAENBHOCTH, 3a/J0KHBIINECS B NepHO]
(opMupORaHHA OCAJIKOB WJIM B Ipouecce OCTHIBAHHMA 3()(Y3UBHEIX W HHTPY-
3UBHHX NOpPOJA, 0OKIYHO NPOSBJASIOLINECS M MOJydYalolide AaJbHeilllee pa3s-
BHTHE B IIpollecce TeKTOHHueckux aAedopmanmii. Menkas TpemiuHOBaTOCTh
BO3HHKAET TAKMKEe B NPOIEcce CMSATHA NOPOJL B CKAaaKu auGo OHA NPOSABIIS-
e€TCl B Y3KHX 30HAX CpPeJH CJOMCTBHIX TOJUL Haj pasdjoMaMu GyHILaMeHTa.
OuyeHb yacTo MeJKas TPeIHMHOBATOCTh BO3HHKAET B CBSI3H C JBHIKEHHSMH
60KOB TOPOA, NPHMBIKAOWMUX K OoJiee KPYMHBIM pasphiBHBIM Hapylue-
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HHSIM, H TpeAcTaBJsieT co00H CepHio TPellHH, Onepsiolux mnochaeiHue. Hay-
yeHHe MeJKOH TpeliHHOBATOCTH CBOXHTCS K BAISICHEHHIO MJIOTHOCTH ee pas-
BUTHA (KOJWYECTBO TPellHH Ha | M), a Takke K YCTAHOB/EHHIO 3JIeMEHTOB
3ajeranusi HauboJee pacnpoOCTPAHEHHLEIX CHCTeM TpelluH. Mayuenue med-
KOH TPEIHHOBATOCTH B OCHOBHOM BblpaKaeTCs B MacCOBBIX 3aMepax aJje-
MEHTOB 3aJleralHsi TPEUIMH C MOCJeIyIOLMM HaHECEHHeM HX Ha Juarpam-
mel. [ast 3Toit wenn BeiGupaercst miaouiagka B 20—80 M2, npeicrasasiomas
coGoil XOpollee eCTeCTBEHHOE MJH HCKYyCCTBeHHOe o0HayKeHue, B npenesax
KOTOpPOH H3MEpAIOTCS 3JEMEHTH 3ajieraHus BceX TpellMH. B psge cayuaes
Npe/CTaB/]sSeTCsd BO3MOMHBIM TNPOHM3BOAMTH  MAacCOBbIe 3aMephl TpellHH
B NOJ3eMHLIX TOPHBIX BBIpa6OTKaX, 0COOEHHO OPHEHTHPOBAHHLIX BKpECT
IIPOCTHPAHHSI OCHOBHBIX TEKTOHHYeCKHX 3JEMeHTOB, HJIH B Kapbepax,
BCKPBIBAIOIHX pYAOHOCHBIE WITOKBepKH. IIpH TakoM mH3MepeHHH MLeJeco-
006pa3Ho BLIENATb TPEIIMHLl, BbIOJHEHHBIE Pas3HUHbIMH MHHEPaJbHbLIMH
accouMalusIMH, a TAaKXKe He HeCcyllHe IOC/AedHHX, B COOTBETCTBYIOLIHX
yCnoBHLIX 0Go3nauennsnx. Bece 3amepel, obliee KOJIHYECTBO KOTOPHIX JOJIHK-
HO cocTaBaaTh He MeHee [00—150, nanocsaTes Ha ceTky Baabtep-limuara,
Ha KOTOPOH OHH M 00pabaTHIBAIOTCS C LEJbI0 ONPEAE/]eHHS 3JeMEHTOB 3a-
Jeraiuss MakCHMyMOB Han6GoJsiee OTUETAUBO INPOSIBJEHHLIX CHCTEM TpPEeLlHH.
[Tpu 3TOM noMHMO AHArpaMM, oTOOpPaKAaIOUIHX 3aMephl CBOAHBIX 3JEMeH-
TOB 3aJieraHusi BCeX TpellHH, B psiie CAydaeB HYXKHO JONOJHHTENbHO CO-
CTaBHTb YACTHBIE AHATPAMMEI, IOCTPOEHHLIE MO 3J1EMEHTaM 3aJeranus Tpe-
ULHH, BBIMOJHEHHLIX PA3JHUYHBIMH MHHEpaJbHLIMH accouuaunsamu. ITonyuen-
Hble JHarpaMMbl SIBJSIIOTCS HEOOXOZHMBIM [JONOJHHTENbHLIM MAaTepHaJ0M
sl aHaJU3a CTPYKTYpPhl BCEr0 M3yYyaeMOro PyLHOrO IOJS HJIH MECTOPOMK-
JeHHsI M HCIOJB3YIOTCS TPH TakoM aHaaude. B HEKOTOPHIX caydasx HIJst
3TOH IEJH mpeJCcTaBisercs IeNecoo0pa3HbiM HAHECTH B YMEHbIIEHHOM
BHJE AHArpaMMbl MEJKOH TPEeIIHHORATOCTH HA IeoJIOTHYeCKHe KapThl H MOJ-
3eMHBI€ Te0JOTHUECKHe IJIAHLL, YTO MOXKeT CIOocOOCTBOBATH INPOBEAEHHIO
yray6/aeHHOr0 CTPYKTYPHOr0 aHaJjH3a. i

ITomumo cGopa u 06pabOTKH CTATHCTHUECKHX JAHHBIX MO MEJKOH Tpe-
LUIMHOBATOCTH BarXKHOE 3HauyeHHe NpuodperaeT H3YYEHHE BHYTPEHHEro CTpoe-
HHA 6oJiee KPYNHBIX MHHEpPAaJIH30BAaHHLIX W Oe3pyAHBIX pa3pLIBHEIX HApY-
weHud W pyauslX TeJ. OHO NPOBOAHTCHA MyTeM IOA3EMHOTO KapTHPOBAaHHS
M HeTanbHOH nokyMmeHrtanuun B Macuitade 1:10—I1 :50. Ilpn atom B mep-
BYIO OYepelb JeTaJbHO NOKYMEHTHPYIOTCS IIJIOCKOCTH CKOJIbMKEHHS, OTMe-
yaercs pasBUTHE HJH OTCYTCTBHE BJOJIb HUX TEKTOHHUYECKOH [JIMHKH HJIH
NpPH3HAKOB MHHepaJH3aluM, TILATeJbHO 3apHCOBEIBACTCS Pa3BUTAS MEXILY
TEKTOHHUECKHMH IIBaMH MeJKas TPelUlMHOBATOCTb, TEKTOHHUECKas Opexkuus
W pas3jnyHbie MHHEepaJbHble 00pa3oBaHis, BKIIOYAST OTHOCHTENbHO MOL[HLIE
30HBI T'HAPOTEPMAaJbHO-H3MEHEHHLIX TIOPOM, a TakKe y3KHe MeTacoMaTHue-
CKHe OTOPOUYKH, OOYCJOBJEHHbIE OKOJIONPOMKHJIKOBBIM n3MeHenHeMm. I[louy-
YeHHbIE IPH TAKOH IyMeHTALHH JaHHble SIBASIOTCS Ba*KHBIM MaTepHaJoM,
KOTOPBIH HCIOJMb3yeTCsi mpH OOMLleM aHalHu3e CTPYKTYPHI MECTOPOKIEHHS.

H3YYEHHE OBWXEHHH BOOJIb PA3PBIBHBIX HAPYLIEHHH,
NPOABUBIUKUXCSI B PA3JIMYHBIE 3TANbl JE®OPMALLUH

B npouecce u3dyuennsi paspLiBHLIX HapylleHHH, pa3BHUTBHIX B PYAHBIX
NOJNAX H MECTOPOK/EHHSAX, C/elyeT pas3JHuYaTbh AOpyAHble HapyLIeHHs, pas-
PBIBbI, BO3HHKAIOIIHE B IIPOlecCe OpPYAEHEHHS H IOC/e Hero (moc/JepyaHEIE).
[Ipn 3TOM mpexkje BCero AOJKHBI OBLITL BLIAENEHBI JOPYAHBIE pa3pblBbL
K HHM OTHOCATCS HapyuleHHs, BO3HHUKINHE IO TPOABJICHHS 30H THIPOTEP-
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MaJbHOTO H3MEHEeHHs BMEUIAoWNX MOopoL M pynHoH MuHepanuzauuun. Or-
JeJibHble H3 HHUX MOTJH CAYMHTL NYTAMH TPELIHHHBIX H3AHAHIH 3(p¢y3IlB—
HbIX 00pa3oBaHHH HJM ONpelesaTb MOJOXKeHle AaeK W HHTPY3HBHbLIX Mac-
cupos. lopyAHbIMH B noaasasiiolleM GOJbIIHHCTBE CJay4YaeB ABASIOTCA
TPELLHHbLI OTAEJbHOCTH, BOSHHKLIHE HAa pPAHHHX CTAaJAHAX OCTbIBAHHS HHTPY-
supos. [loannee, B nepuoa TeKToHHueCKHX AedopMaumii, OHH OOLIYHO NOM-
HOBJISIIOTCH. ﬂOpYﬂHbIMH ABJAIOTCA TAKXKE€ TpelWHHbl B OCAN0OYHbLIX H MeTa-
MOpgHYeCKHX NOpPoAax, COBMAL4IOIHE C MJOCKOCTAMM HamnacTOBaHHA H
CJlaHlLLeBaTOCTH J1100 CeKyuine TpelulHHbl, CONpAMeEeHHbIe C CbOle-lpOBaHHBM
CKJan0K. = AOpYIAHBIM HEepHOAOM HepelKO CBfA3aHO M TEKTOHHYEeCKOoe pas-
JHH30BaHHue OTAEeJbHBLIX M114aCTOB B METaMO]J(bH'-IECKHX TOJMULaX.

Hopynnbie paspbiBbl K Hauajy npolecca pyrooGpasosBatinsg 0GbIYHO
ObIBalOT 3aKPbiThl JAHO0 3anOJAHeHbl Pa3NHUHBIMA NMPOAYKTaMH marmaThue-
CKOH [eATeNbHOCTH, HO NPEACTaBASNIOT COOOH Y4acTKH MOHHMKEHHOH Mpoy-
HocTH. B npollecce pynooGpasoBaHHsa OHH NOAHOBAAIOTCH, T. €. 110 HUM MpO-
HCXOAAT [ABHMKEHHS H BO3HHKAIOT MNOJble TPELlHHbl, MO0 KOTOPLIM MOLYT
NPOHHKHYTb pyAoHocHble pacTeophl. Ho B paje cayuyaeB B npouecce opy-
JleHeH!Isl BO3HHKAIOT HOBbIE TpellHHbl, ¢ HHbLIMH 3JeMeHTaMH 3a/jeraHus.
Ha6.aioneuna Haa coOTHOILIEHUSIMH AOPYAHBIX PaspblBOB C paspbiBaMi, BO3-
HHKIWIIIMH B [Opouecce MHHepaJH3auuH, NO3BOJAANT BbIABHTbL aMIJIHUTYLY
nepemeLleHusl B HaNpaBJeuye JBHXKEHHH, HMEBIIHX MECTO BO BPEMs pyJOOT-
JIOZKEH s,

[lepexona K paccMOTpeHHIO Pa3pBIBHBIX HapyUIeHHI, MPOSABHBIIMXCA B
npouecce oOpyAeHeHHd, CJAEAYET OTMETHTb, YTO OHH B 6ONbLUIHHCTEE cay-
Yyaes NOBTOPAIOT Pa3pbiBbl, 3aJ0KeHHble 3a104r0 10 opyAenenns. HexoTo-
pble H3 9THX HapyUIeHld BO3HHMKJM Ha 3HAUUTEJNbHbIX Ty0HHAX B Buie 30H
NJ1aCTHYEeCKOro TeYeHHa B paccaanueBanus. OLHAKO K MOMEHTY OpyLeHeHHs
pPyaoHOCHas IJIOMlaAb HCHOBITbIBAET MNOAHATHA H BAOJNb paHee BO3HHKIUHX
301 paccaaHUeBaHHa B NpoLecce MHHEpaJH3alHH BO3HHKAIOT TpeLlHHHbe
NOJIOCTH, BLOJb KOTOPBLIX M JlOKanausyercst opyleHeHue. PaHee BosHHKIIHE
paspbiBbl HHOFAA OFPAHMUYHBAIOT PACMHPOCTPAHEHHEe PYNOHOCHBIX HapylleHhé
o NpOCTHPAHHIO W MaldeHHIo, 0Cc0oOEHHO ec/lH K HHM npuypouyeHa TeKTOHHYE-
cKaa rJHHKa TPeHHf, Malo TMpoHHllaeMas AJAf pPyAOHOCHLIX pacTBopoB. Ha
paae MECTOpO}KﬂEHHﬁ AHAJNOTHUYHYK PpOJb HIrparoT NaiKu HHTPY3HBHBIX
NIOPOA, BLIMOJHAIOLULHE JOPY/JHble Pa3phiBbl H TaKXkKe HepelKO OrpaHHunBaio-
LiHe pacnpocTpaHeHHe OpyAeHeHHs, INPHYPOYEHHOro K pa3pblBaM CeKyIlero
Hanpasaenus.

[Tpu GopMHPOBAHHH MKHJIbHLIX PYIHBIX MECTOPOXKIEHHH TJIaBHYIO POJIb
HTpaeT BbLINOJHEHHE OTKPbLITbLIX DOﬂOCTEﬁ, X0TA B HeKOTOPLIX CAy4yanx pe-
atoulee 3HavyeHHe MOryT HMeEeTb sBJAEHHMA MeTacoMaTo3d. HUccnenosanus
NOKa3blBaOT, HTO MPHOTKPbLITbIE HHTEPBAJbLl pa3pbiBOB, CJayKallHe ToJ10-
CTAMH 4151 HAKONJeHHd MHHepaJabHblX MacC, BOSHHKAIOT B IIpoliecce pyno-
OTNOXEHHA B CBA3H C JBHMXKEHHIMH 6.10K0B nopon BAOJb PYAOHOCHOro Ha-
pyllennsi OTHOCHTeNbHO napyroro Gaoka. Popma u noao)KeHHe OTKPbITHIX
npocTpancTs 06ycJaoBaeHbl MopdoJorneii pa3pLiBOB M HAMNPAaBJIEHHEM [BH-
JKennsg ux cTeHoK. 3THM B OCHOBHOM H onpeaesseTcs pasMelleHne pyAoHOC-
HbIX Y4acCTKOB, MPHYPOHEHHbLIX K MeCTam NPpHOTKpbIBAHKHS Pa3pbiBOB B Me-
ctax nx uarufoB. B GosbluHHCTBE cJayuaeB OpyLeHeBLIHM OKasbiBaeTcs He
BCE€ JOopyaHOoe pa3pbiBHOE HapylieHHe, a JHlUlb Te ero MHTEPBaJbl, KOTOpbie
B MOMEHT OTJIOXKEHHWS PYAHOro peulecTsa OblH MPHOTKPLITHI.

C nocaenylownMy ABHMKENNAMH CTEHOK pyaopMellalomux TpeHH,
TNPUBOANBIINMM K HX TNPHOTKPLIBANHIO, CBA3AHO NpoABJACHHE 30HaAbHOCTH
opyAeHenud, BbI3BAHHOM nocaefoBaTe/ibHbIM H IIDHTOM NPEPLIBUCTBLIM IIO-
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CTYIJIEHHEM pasJHYHBLIX NOPLHH TFHAPOTEPMAaJbHBIX PACTBOPOB Pa3HOTO CO-
cTaBa B packpbiBaioulnecs: noJaoctu. Hepemnko munepanusauus, cpsizaHHas
C MOCAEAYIOLWIHMH CTaAHAMH, TIPOSBAAETCA BHYTPH KHJ, COCTOAIIHX H3 MH-
Hepa/ibHbIX acCOLMALMA DPAHHUX CTaAHH, 4TO OOYCAOBJEHO  ITOBTOPHBLIM
pacKpblTHEM paHee BO3HMKIIHX paspbiBHbIX Hapymenud. Ilocnexnee wacto
nabJaionaeTcs He HA BCeM IPOTsXKeHHH 6GoJiee JPEBHHX KHJI, a 0OBIYHO HA
X GoJiee BLICOKHX TOPH30HTaX. DTO NPHBOAHT K CMEHE MHHEpaJbHBIX ac-
colpanuil BAOJIb MOBEPXHOCTH MAaJeHUS pas3pblBa M HHOrLA K [OSABJIEHHIO
TaK Ha3biBaeMoi 0GpaTHOH 30HAJALHOCTH. JIBHXKeHHS B XOJe Tpolecca MH-
HepaJu3allui MOTYT NPOSIBAATLEA KaK MO AOPYAHBIM pa3pbiBHLIM Hapylie-
HMAIM, TaK H [0 TPELUHHAM, BbINOJHEHHbIM MHHepaJaMH paHHHX CTalHH,
H B0JIb BO3HMKIUHX BHOBb B IIpOLlecCe MHHepaJH3allid paspblBHLIX Hapy-
[eHnH.

Bce nanokenHoe NoKasblBaeT, HACKOJbKO BaKHO TNPOBeJeHHE JeTallb-
HBIX HCC/IeNlOBAHMH, HANpaBJEHHbLIX HA BBISIBJEHHE HANpaBJeHHH nepemelle-
HHSl CTEHOK MHHEPAJH30BAHHBIX pa3pbiBOB, MPOHCXOAMBIUMX B Ipolecce
pyaoo6pa3oBaHud, HJAH, KAaK 5TO 4YaCTO NPHHATO CYNUTATb, BbIBJIEHHE
«BHYTPHPYILHBIX» JBHMKEHHH.

H3yuenne nBHKEHWH 1O pPYAOHOCHEIM pas3pbiBaM, NpOSABHBIIUMCS B
npouecce MHHEpaJH3aLUK, NPOH3BOAUTCA NyTeM HabMIOAeHHR Hal cMelle-
HUSIMH KOHTAKTOB TepeceKkaeMblX MMH NOpoJ HJAH 6oJiee paHHHX PYHLHBIX
Kua. Iasi onpemenenus HanpaB/eHHs JBHMKEHHA BLISICHAETCS MOJOXKEHHE
JUHHA CKoAbKeHHs, C 3TOil Lesblo HCIOMb3YIOTCS GOPO3/Ibl CKOMbXKEHHs Ha
CTEHKAX pa3pbiBHLIX HAPYLWIEHHH NPH YCAOBHH NJOTHOrNO CPACTaHHUA C HHMH
PYLHOH Macchl, a TakKKe MHKDOCTPYKTYPHBIA aHa/au3. 3HAYHTENbHYIO NO:
MOIlb MOTCYT  TaK¥Ke 0KasaTb HaOJ0leHHd Hal NPOCTPAHCTBEHHBIM COOT-
HOLIeHHeM [JaBHOrO pa3pbiBHOrO HApYIUEeHHS W ONepsIoUINX ero TPeulnH.
Onepsiomne TpeulnHel OTpLBa 00pa3yloT ¢ IJaBHBIM HapylleHHeM OCTphIi
yroJi, OpHEHTHPOBAHHLIA BEepPLUIHHOH B CTOpPOHY [ABHiKeHud. [lpu Haanuun
TPelHH CKa/JblBAHHA IBHIKEHHE NPOHCXOAHJIO0 B CTOPOHY TYMOrQ yraa, KOTo:
phiil 06pa3yloT 3TH TPELHHBl CO CMecTHTesNeM B JBHrasiiemca Gaoke. Ilpn
9TOM HeOOXOLHMMO HMEeTb B BHAY, UTO IVIABHBIH CMeCTHTe/]b H ONepsollLHe
€ro TpellHHbl HMelT OJHHAKOBYI0O MHHEpaJH3alHIo.

TekTonnueckue pedopManun Ha pPYAOHOCHBIX IJIOMAAAX OOBLIUHO ‘HE
3aKaHuNBalOTCSl B Npoliecce MHHepaJaH3allli, a NPOJOKAITCA U B IOCHE:
pyaunoe Bpems. Ilociepynnbie paspbiBHbBIE HapyILeHHS YCJI0KHAIOT (hopMmy
pyanbix ted. OHn pasfgensior WX Ha OTHeJbHble OJOKH, CMeLleHHble Jpyr
orHocuTesbHO Apyra. Hepeako nocnepynHbie HapyIIeHHs MPOABJAAIOTCS TaK:
Ke no sanpbaHjnaM pyAHbIX TesJ. B Takux cayuasx OHH He H3MEHAIOT HX
(opMbl, a JHIIb OTAENAIOT PYAY OT BMELAIOUIHX NOPOJ, HApyLIas IJOTHO
cpociniecst KoHTakThl. [locnepyamrble  HapylleHHs NpOSABASIOTCA OOBIMHO
B BHJe 30H ApoGJeHusi, TPeACTABJEHHLIX YIrJIOBATHIMH, HHOTAA HECKOJbKO
OKPYTJIEHHBIMH 0O6JIOMKaMH pYJbl WM BMellalOIHX MOpoj, aubo Tex w Ipy-
IHX, CIEMEHTHPOBAHHLIX TOHKODACTEPTLIM MAaTepHaJOM — TeKTOHHUECKOH
ranHKoi. Hepeako nocaepynsble HapyLIeHHS TPeACTABAEHBl TOYTH LEJH-
KOM TEeKTOHMUeCKOH TJHHKOH, CoLep:Kalled MeJkHe yraoBaTble oO0JOMKH
HJH 3epHA MaTepuaja pyAHbIX TeJa u BMellaiowux nopoa. Oxkpacka rocie-
PYAHOH TEKTOHHYECKOH TJIHHKH TPEHHS LEJHKOM 3aBHCHT OT OKpacKd pac-
TEepPTHIX MHHEpAaJOB, BXOAAIINX B ee coctaB. Tak, TeKToOHHYecKas TJAHHKA
NOCJEpYAHLIX HapylleHHH, pasBHTas CpellM MACCHBHLIX CyJb(HIOB, HMeeT
TEMHYIO, TIOYTH YEpHYIO OKpacky. TeKTOHHYecKas TJHHKA B MNOCJAepYIHbIX
HapylLIeHHsAX, MepeceKalollnX OKH{CHbE JKele3Hble pylbl, 00bYHO npHOGpe-
TaeT KpacHyw uian Oypyilo okpacky, 6Giarogaps HaJHYHIO B HEH BOJHBIX
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OKHCJIOB Kese3a. [Ipm nepexofe mnocnepy/HBIX HapyLIeHWH BO BMellalo-
aHe MOpOJLl TeKTOHHYecKas rJAMHKa npuobperTaeT OKPacKy, CBOHCTBEHHYIO
pacTepThiM MHHepaJaM, CJaralmuiHM 3TH HOPOIBL.

Ja1s Gospliefl yBepeHHOCTH B OTHECeHHHM [AaHHOIrO pPa3pbIBHOrO Hapy-
(IeHHA K NOC/JAepyIHBIM TpefyeTcss MHKPOCKONHYECKOe H3yueHHe cJaratolie-
ro ero marepnana. [locnepyanas TeKTOHHUECKas! [VINHKA HE HECeT CJe0B
XJOPUTH3AIWH, CEepHIMTH3AUHH HJAH KaKHX-AHO0 HHBIX THAPOTEPMAaJbHBIX
u3MeHeHHi. BxioueHHEle B Hee py/Hble MHHepaabl M KYCKH pYAbl HMeIOT
SIBHO OOGJIOMOYHBIH OOJHK.

[Ipu M3yueHHH MOCJEpPYJHBIX Pa3pbiBHbIX HApPYIIEHHH IJaBHBIMU 3aja-
4AMH SIBJSIIOTCA BBISICHEHHE BJHSAHHS HX Ha 3ajJieraHHe OT/AEJbHBIX yacTeH
PYAHBIX TeJ, OINpejieleHHe 3aKOHOMEPHOCTEH HX pacloJIoXKeHHsT W ycTa-
HOBJIEHHE HANPAaBJCHHS, a TaK¥Ke aMIUIITYABI MepeMelleHnil no Hum. [se
nepsbie 3ajaud OOLIYHO pelIaloTCs NMyTeM [AeTajabHbiX HabJal01eHHH B rop-
HbIX BbipaGoTKax B mpouecce ux mokyMmenrtauun. OnpejesieHde e Hanpas-
JEHHS TIepeMelleHHs M0 MOCAepyAHBIM HapylleHusiM TpeOyeT NpoBejleHHA
psiia AOINOJHHTENbHBIX CIelHadbHbiX Hechefnopanni, OnHo3HAYHO HANpas-
JleHHe JIBH)KEHHsl 110 MOCJepyJHOMY PpaspeIBY yJaaeTcs YCTAaHOBHTb IIyTeM
HaOJIOeHHH HaJ CMEUICHHEM HM HECKOJbKHX (MHHHMYM [ABYX) PYIHBIX
TeJ, HMEIONIHX pasjHulble 3JeMeHThl 3aneranust. Hecnoxkuble rpaduueckue
[IOCTPOEHHS IO3BOJSIOT TOYHO YCTAHOBHTH MOJOXKEHHe JHHHH CKOJbXeHHS,
a TakxkKe AMILUIUTYAY IepeMelleHHsl MOPOoJ, CJIaraiolliX CTeHKH pasphiBOB.
Ecnu xe ynaercs Ha6aonaTh lepeceueHuss U CMEULeHHs 1oC/epy/IHbIM pas-
PLIBOM JIHIIL OJHOTO PYAHOro TeJa, Judo psaja pyAHBIX TeJ ¢ OJNHHAKOBHI-
MH 3JIeMEeHTAaMH 3aJieranust, JJs onpejesieHHs HalpaB/eHHs IepeMelleHHs
HeoOX0MUMO 3HATh TAKKe H IMOJOXKeHHe JHHHH CKoJabxenus. Kuorma sto
MOJKHO BBISICHHTBL IyTeM H3yueHHS OOpPO3J CKOJIbLXKEHHHA Ha CTeHKax Mocje-
PYIHOrO pa3peiBa M B MeCTe NepeceyeHHss HM pyaHoro tesna. Moryr takxe
CYILECTBEHHO MOMOYb HabMoAeHHs Haj 3arubaMH pyAHLIX Te1 B MeCTax Ie-
pecedyeHHsl HX TOCACPYAHLIMH pa3pbiBaAMH, a TaKKe HaJl pacloJoXKeHHeM
8 3THX INOCJaefHHX 00JOMKOB pyjaHoro Martepuana. OnHako HepeAKo IIOJIO-
MEHHE JHHHH CKOJbXEeHHS OJIHO3HAYHO YCTAHOBUTL He yaaercd. B 3ToM
ciyuae CyIeCTBEHHYIO MOMOIb MOXKeT 0Ka3aTh MHKPOCTPYKTYPHBIH aHaJjius
(cM. nanee). YCTaHOBHB MOJIOKEEHE JHHHH CKOJIbXKEHHs H HCNOJb3Ys Ha-
GaiofeHNs Hal NepeMelleHHeM pPYyAHOro Tesa, MOXKHO JOCTATOYHO TOYHO
ONpeeJqHTh HAnpasjeHHe MNOC/JAepYJAHOro [ABHMKEHHH, a TaKMke aMIUINTYILY
nepementenusi. I1pn BbISICHEHHH HAmMpaBJeHHs MOCJAEDYAHBIX JBUMKEHHH MO-
FYT OKa3aThcsl BeCbMa TOJIE3HBIMH HaO0JI0/eHHA 3a IPOCTPAHCTBEHHBIM CO-
OTHOIIEHHEM OCHOBHOTO HapYLIEHHSI H ONepsiolux ero Tpeuins. Ilpn stom
B OTAMYME OT [BMMKEHHH 1O paspblBaM B Ipollecce MHHepaJH3alluy, Xa-
paKTEPH3YIOLUIHXCA TeM, YTO ONepsIollHe TPelllHHbl OKa3hlBaJich MHHEpaJH-
30BAHHBIMH, ONEPSIONHEe TPELHHbl, BO3HHKILHE [0CAe OpYJAeHeHHUs, HHKa-
KHX MPU3HAKOB MHHEPA/IH3allnH He HeCcyT.

MHUKPOCTPYKTYPHbBIM AHAJIK3 U BO3MOXHOCTb Er0 HUCNOJIb3OBAHKSA
NMPU U3YYEHHUHU CTPYKTYP PYJAHbIX NMOJEA W MECTOPOXIAEHHWH

MHKPOCTPYKTYPHBIM aHAJIH30M HA3BIBAETCA H3YyueHHe OPHEHTHPOBAH-
HBIX CTPYKTYp ropHbiX nopoi. Ouu XxapakTepusylOTcs TeM, 4YTO OIlIpeje-
JEHHbIe 3JeMeHThl ITO0pPOA00OpPasyoIUX  MHHEpPAJOB, KaK-TO CHaiHOCTb,
yaJHHeHHe, ONTHYeCKHe OCH, CTATHCTHUECKH HMEIOT 3aKOHOMEepHOe I0JI0-
Kelue, HAMpHMep JeKAT B OJHOH W/ HECKOJBKHX IJIOCKOCTSX, NOAUHHEHb!
OMHOMY HATIPABJEHHIO WJIH HecKoJbKHM. OpHenTHPOBaHNbIE CTPYKTYPH MO-
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FYT BO3HHKATL B HOPOJaX B pe3yjbTarte OTJOXKEHHS KOMIICHEHTOR M3 HENo-
JBHXKHOH WJIH JBHUKYILIEHCs cpejbl, B pesyiabTare AedopMalul TBepIbiX
TOPHBIX MOPOJ TIOJ{ BAHAHHEM TEKTOHHYECKHX CHJI MJIH B CBA3H C HEKOTOpHI-
MH [ApyruMH npoueccamu. OpuentupoBka 1o (GopMme NPOUCXOAUT B YCJIOBH-
AX orTnoxkeHud. IIpH oOT/IOKeHNHW H3 HeNoJBMKHOH Cpelbl IJIacTHHYATHIE
MHHepaJAbl HaKaNIHBAIOTCA HA <«IHE», CTPEMACH paCHOJOKHTbCA Mapai-
JesbHO 3ToMY AHY. Ecam oTsoKenne MHHEpaJoOB IPOUCXOLHT B JABHUMYLLeH-
csl cpejle, HANpHMep KPHUCTAIH3ALMA IJIACTHHYATEIX MHHEPAJOB B JIBUIKY-
LIeMCS [OTOKe JIaBhl, TO OPHEHTHPOBKA MHHepaJoB OyJeT COOTBETCTBOBAThL
MOBEPXHOCTAM YCTYIOB TBEpPIBIX MOPOJ, KOTOpblie oOTekanauch naaBoi. [lpu
3TOM OPHEHTHPOBKA MHHEPAJOB YKA3bIBAeT W Ha JHHHH TeweHHs. Tak BO3-
HHK4eT OPHeHTHPOBKA MHOrMX MOpoAooOpasylollux MHHEpasoB B TNPHKOH-
TAKTOBLIX UYACTAX HMHTPY3HBOB, BbI3BAHHAS IIepeMellleHHeM BHejpslollefics
marmbl. Ecan e opuentHpoBKa mo ¢opme BbI3BaHA POCTOM KPHCTAJLIOB Ha
CTeHKaX OTKDPBLITOH TpeuluHBl, TO 00pasymTcsl Tak HasblBaeMble rpefeHua-
Thle TeKCTYpH.

ITo apyroMy BO3HUKaeT OPHEHTHpPOBKA MHHEpaJoOB, BhI3BaHHAS TEKTO-
HHYecKHMH nedopmaunamu. Ilpy ux nposgsieHHH B Iopodax MOryT IpoHC-
X0OuTb Au(depeHHpoBaHHbIE  ABHMXKEHHS OJHHX 3epeH MO0 OTHOIIeHHIO
K JIpyruM uau gedopmalus caMux 3epeH MO IJIOCKOCTAM TPAHCAALHH HJH
JBOMHHMKOBAHHSA, T. €. 10 OMPELeNeHHLIM IMJIOCKOCTAM KPHCTaJIHYeCKHX pe-
meTtok. O6masa pedopmanus NOpoOL ABJISETCS CYMMapHBIM pe3yJbTaToM
Takux ApHkenn#. O6umiEM pesyabTaToM TeKTOHHUECKHX JedopMmauuii sB-
JsleTCs OPHEHTHPOBKA HEKOTOPLIX KOMIIOHGHTOB IO BHYTPEHHEMY CTPOEHHIO,
xXapakTtepHast IJas TeKTOHHTOB. Takas OpHeHTHPOBKA mNpuHCylla KBapuy, a
TakKe KauabluTy. Jpyrue e muHepasbl, CJaaraiollie MHOPOAY, NPH 3TOM
MOLYT 0Ka3aThCsl OPHEHTHPOBAHHLIMH 10 (popMe 3epeH.

Hna obaeruenns ananusa [ABHXKeHHI B IIOPOJAE, BO3HHKAIOWHX [pA
Aedopmalny U MPOSABJAIOUIHXCA B OPHEHTHPOBKE CJaraloLUX ee MHHepa-
JIOB, a TaKxKe [J/fl CONOCTABJEHHs HanpaBAeHHH 3THX JIRHMKeHHH C 3JACMeH-
TaMH MaKpOCTPYKTYPHl (C TpocTHpanueM M MaZeHUEM  CJIOHCTOCTH HJIH
CJIAHIEBATOCTH IMOPOJ H T. II.) B MHKPOCTPYKTYPHOM aHA/JIN3e NpPHHATA Nps-
MOYroabHad cHcTeMa KoOpauHaT a, b, ¢. Ock a 3TOR CHCTEMbl KOOPAHHAT
COOTBETCTBYET JIMHHH JBHAEHHS, MIOCKOCTh A€ — IJIOCKOCTH AehopMalLHH,
ocb b — nepneHAHKYJAspHA K Docjefnell. DTH COOTHOWIEHHS IOKa3aHLI Ha
npumepe ckaaiku (puc. 127), no oTHomeHHIO K KOTOPOH OCb @ COOTBETCT-
BYeT NnaleHHio CJOMCTOCTH, 0Cb b — NpoCTHPAHHIO CAOHCTOCTH H OCH CKJall-
KH, OCb € — NepreHuKyaapHa K CJAOHCTOCTH.

Hepenko B MHKpPOCTPYKTYPHOM aHajn3e yNoTpeGJsAloT TePMHH «IJIO-
ckocTh S». Ilon HEIM NOAPA3yMEB2IOT BCSKYIO INIOCKOCTDb, NPOSABJSIOLIYIOCS
B TEKCTYpPe WJH CTPYKType Nopojabl. TakUMH ILIOCKOCTAMH S MoryT GbiTbh
CJIOUCTOCTh, CTPYKTYpPhl TEUEHHH, CJAAHIEBATOCTb HJM IJOCKOCTH CKaJbiBa-
s (CKOMbXKEeHHs ).

UTobbl M3yuNTh OPHEHTHPOBKY MHHEPAJOB B MOPOJe MO HX BHYTpeHHe-
MY CTPOeHHIO, HeoOXOAHMO B3ATb OPHEHTHPOBaHHL obpasen. [lasa srtoro
npAMO Ha OOHayKeHHH, Ha XOPOIUO INPOSABJAEHHON NJIOCKOCTH KapaH1allom
NPOYEPUHBAIOTCA JHHHM TPOCTHPAHWA W MNajeHHd H TMPOHU3BOLAMTCH 3amep
3neMeHTOB 3T0# maockocTH (puc. 128). Tlocne storo orbusaerca oGpasen
C HAYepuCHHBLIMH HA HeM JuHHAMH. DtorT 06pasell W OTNH/JAEHHAHd OT HEro
naacruuka (puc. 129) jgerko Moryr ObITh OPHEHRTHPOBAHbl B MPOCTPaHCTBE.
[ang, u3roTOBACHHLIT M3 TAKON IIACTHHKH, M3yuaeTcs Ha PemopoBcroM
cronuke. Mayuenne Boipaykaercsi B H3MEPeHHH TIOJIOKEHHS ONTHYECKHX OCel
KBaplua ¥ KajabluTa, JU00 mIocKocTell JBOHHHKOBAHMS KaJbIHTA H CJIOL.
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Jinsi xaxaoro Munepana npoussonar uamepenne B 200—300 sepuax u pe-
3yJbTATH 3aMepOB HAHOCAT HA PaBHONJOIAAHYIO CETKY; MOMKHO HaHOCHTDL
uX B Ha ceTKy Byabda. 3ateM npoBOAsST H30JAHHHH paBHBIX MIOTHOCTe#. ITo
xapaxTepy NOJydaloUHXCs AuarpaMM BCce TEKTOHHTHI MOryT GObiTb pasne-
JEeHbl HA TAK Ha3blBaeMble S-TeKTOHHUTB H B-rektonutnl. Ha puarpammax
S-TeKTOHHTOB ONTHUECKHE OCH 3epeH KBapua uJAW KalbluTa, Ccaaraiouux
nopony, o6pasywor makcumymsl (puc. 130). Chaeaosatesbho, B 3TOM Ciy-
gqae ONTHYECKHe OCH He TOJbKO pacnoJioXKeHbl B OJIHOH IJIOCKOCTH, HO H
OpHEHTHPOBaHbl MapaJ/eJbHO Mexay coboii. B B-rekronntax umeercs ce-
pHSl MaKCHMYMOB, PacroJaralouuxcs B
npefesax ONpefeseHHOro noaca, 0cbio
KOTOPOTO OKasbiBaeTcsi ock b. B 3ToM
cayuae ONTHYECKHE OCH pacnoJoXeHs
B OAHOH INTOCKOCTH H HMX OPHEHTHDOBKY
MOMHO CPaBHHTb C IOJOXEHHEM CNHI B
konece (cMm. puc. 130). B-TekTOHHTH
YKa3biBaiOT Ha uMeBuiee MecTo obulee
CMSITHE MOpPOALl ¥ OHH OOBIYHO BLIFBAA-
I0TCfl B THellcax, KpUCTAJJHYECKHX CJaH-
Puc. 127. Cxema cooTHOmenmsi ocefi Lo PasTHedCOBAHHLIX TrPaHHTaX H B
KOOPIWMHAT, NpHMenAeMuX B MHkpo- OJHBKHX K HHM NOPONAX.
CTPYKTYpHOM ahanu3de (#a upuMmepe C noMOLLLI0O MHKPOCTPYKTYPHBIX HC-
cKAanKY). C/IeIOBAHNHA MOXHO BLIACHHTb MEXaHH3M
Gopuarmmt: T e e yAng R hs-  (hopMupOBaHHA oknanky. Tak, B CKaax-
crat ac Kax usruba o CKOJbiKEeHHeM MHHEeDAaJb,
clarawuiie nopony, npHobpeTanT CooT-
BETCTBYIOULYIO OPHEHTHPOBKY: HAMpUMeEp, MAACTHHKU CJIIOALI PacnonaratoTes
8 NJAOCKOCTH CKOJbLXKEHHA, NOBTOPss dopmy ckaankmu (puc. 131, a). 3epua
KBapna MOryT OblTL OPHEHTHPOBAHLI TaK, YTO MAaKCHMYMbl BLIXOLOB HX Oceil
COBNanaioT ¢ MOJOKeHHeM JHHHH ckoJabxenus (cm. puc. 131, a). B nopole
BO3HHKAET CJAHLEBATOCTb, COMJIACHAA CO CJOHCTOCTLIO.

B cknaaxax cxkanniBaHusi, 0GsI3aHHBIX CBOUM 0GPa30BAHHEM CKOJbiKe-
HHIO OT/Ee/IbHBIX TOHUAHMIKX IAACTHH TOPOALI MO CEPHH  NapasienbHbX
TJIOCKOCTEH, BO3HHKAET W COOTBETCTBYIOUAs OPMEHTHPOBKA  MHHEPAJOB.
B noponax obGpasyercsl caaHIeBaToCTh, KOTOPAS ceyeT cJoHcTocTh. [lacTin-
KH CJI0[bl DPAcCloJaraicTcs NPeuMYIIeCTBeHHO MapasJelbHO IJIOCKOCTAM
cKoJibKeHns. COOTBETCTBYIOULYIO OPHEHTHPOBKY MOrYT HPHOOGPECTH H ONTH-
qeckye ocu 3eper ksapua (puc. 131, 6).

B ofpasnax, B3dThiX OKOJO paspbLIBHBIX HApyUIEHWH, BLISBJSIOTCS
S-TeKTOHHTBl U 110 TOJIOKEHHI0 MAKCHMYMOB Ha AHArpaMMax MOKHO CYAHTH
00 OpHEHTHPOBKe JHHHH CKoJbxenus (puc. 132). Ocb a TeKTOHHTOB COBNa-
DAeT CO LITPHXAMH CKOJbXKEHHH.

B npouecce reonornueckoro xapruposanug A. B. ITskom B Cesepuoit
Knprusnys ObI0 yCTAHOBAEHO, YTO BAOJb TEKTOHHYECKOTO KOHTAKTa rpaHo-
OHOPUTBHL HAABHHYTH Ha CAanlbl. DTO NMPEANOJOXKeHHe NOATBEepPANI0CL N3y-
YeHHeM OpHEeHTHPOBAHHBIX UL1H(:0B M3 rpanoiuopuToB. Ha jHarpamme
OPHEHTHDPOBKM ONTHYECKHX OCeH 3epeH KBapua B Wn@ax, B3sITbIX HENO-
CPELCTBEHHO OKOJIO MJIOCKOCTH 3€PKaJl CKOMbMKEeHHsT 6Ju3 KOHTaKTa, XOpollo
3aMeTeH OTYCTJAMBBIA MaKCHMYM, OTBEYAIOUIMH BePTHKAALHOMY HONOKEHHIO
JAUHMR cKoabakenns (puc. 133, @). Ha nexoropom yaanenny OT KOWTaKTa
OpPHEHTHPOBKA KBAplla COOTBETCTBYET THNHYHBIM B-trexTonutam (pnc. 133,06).

HM3noxeHHOe MOKa3biBA€T MOJHYIO BO3MOXKHOCTb IPHMEHEHHsi MHKPO-
CTPYKTYPHOTO aHA/H3a MPH H3YUEHHH Pa3pbIBHBIX HapylleHHi. dTo ocobeH-
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Puc. 128. Basitwe opuentuposantoro obpasua.

a — HopMaab (N) K na0CKOCTH, no kotopofi opuenTHpoBan obpalel, Hampas-
nexna BBepx; 6 — HopMmanb HanpaBleHa BHH3

Qpuenmupobanysid cloasey 5
N2 346

& &) (&

Puc. 129. INonrotoBka MJAacCTHHOK AMS H3rOTOBJEHHS OPHEHTHPO-
BaHHBIX WAK(OB M3 OpHeHTHpoBannoro obpasua (mo JI. H. Jly-
Kuny, 1965).

4 — OTARNWRANNE ¥ MADKHNOBKA (AACTUUOK MODOALl AAA WandoB (cTpen-

Ka Ha loBepxnocTH o0Gpasua NOKalblBaeT €ro OPHEHTHPOBKY B lpoOCTpaH-

ctoe); O — 3apHCOBKA KOHTYPOB 3ITHX NAACTHHOK Nepejl HAaKNCHBAHWEM HX

Ha (peiAMeTHoe CTeKI0; & — NAaCTHHKa ropiuodl MOPOAbI, HAKACCHHARA HA

npeaMerHoe CTeKA0 (NYHKTNPHAR CTPeska — OPHENTHPLDK2 RAALTHNKA RO~

pOAbl; CTPEAKA HaHecena Ha HHXKHell NnoBepxHOCTH NPeAMETHOro CTekaa,
TaK e Kak H Homep waxda)
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S- mexmornums:

B-meKkmoxumbl

& Puc. 130. S-rtekTonutHl (@a—c of-

HHM, 6 —¢ OBYMS MaKCHMYMaMu)

1 B-TekTOoWuTH (8 —C OAHMM, 2—
€ TPeMsl MaKCHMyMaMHu)

Puc. 131. OpuentupoBka maacTH-
HOK CJIOALI ¥ ONTHYECKHX OCell 3e-
peH KBapla B pasiHuUHbLIX YdacTkax
CKM2AKH H3ruba cO CKOJbXKeHHeM
N (a) m cxnanka ckaabiBaHua  (6)
(no JI, M. Jlykuny, 1965).

1 — opHenTHpoBKA HOpMadell NJACTHHOK
CJI04bi; 2 — OpPHEHTHPOBKA OINTHYECKHX
oceif sepHa KBapua

a 2 4 b

Bucayud

[Pue. 132. Ilonmoxenne ocn @ S-TEKTONHTOB B DA3MHUALIX THNAX CKOJOBHIX Pas-
PHIBHbIX HapylUueHui
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a

Puc., 133. OpuenTnpoBxa ONTHYECKHX OCeH 3epPeH KBapua B rPaHOLHOPHTAX B 30-
e TekToHuyeckuro Kourakta (no A. B. Ilaky, 1940).
a — pacclaHUOBaHHbIH TpaHOAHOPHT BOAH3H KOHTakTa, 452 H3mepeHHA, <<U,6—1—2—3—4<%;
6 — cnaGopaccaalllOBaHHLIH TPahoOLHOPHT B ylaieHHH OT KOHTakTa, 400 H3MepeHHil, £0,5—
1—1,6—2£ %, Ilaudb BepTHKkanbHble, NEePUEHAHKYASADHbLIE K NJOCKOCTH CJAAHLEBATOCTH

ot
+ + b// L
A

+
g 100 Z200m
i R

[+ +|7 -z |#1]s

Puc. 134. CxemaTtHuecknii miaH ¥ pa3pe3 pa3pLiBHONO HapylIeHHs B
rpaHuTax.
1 —rpanuThl; 2 — paspbiBHoe Hapywenne; 3 — mecta oTGOpa OpHEHTHPOBAH-
ubix obpa3ios.
B peaynbrate uccnenoBanuii BHIABIEH S-TEKTOHWT € TOPH3OHTanbHON oOChlO a,
CneposaTenbHo, BAOJAL HAPYWEHARS NPOHCXOAHI CABHI NOPOL
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0 BaXKHO, KOTJa H3ydaeMoe pa3pbIBHOE HapylleHHe MNPOCJeKHBAeTCA B
ONHOPOJAHBIX MOopojax (HampUMep, TPaHHTOHAAX) H IMpPAMbIMH TreoJiornye-
CKMMM HaOJIOAEHUSMH HanpasJ/ieHHe NepeMelleHHsl MpHJeralolux K Hapy-
wennto 6J10KOB NOPOJL YCTAHOBHTL He yaaertca (puc. 134).

[TomuMo HCCnenoBaHnsd pa3pbiBHBIX HApyLIeHHA MHKDOCTPYKTYPHbBIH
aHaJH3 TpH U3YueHHH PYAHLIX MOJEH ¢ yCNeXOM MOKeT ObiTb MPUMEHeH s
onpejleNleHHs COOTHOLUEHNS PYAOHOCHbIX XKHJ C JailKaMH HHTPY3UBHBIX MOPOJ,
Jl1A BBIACHEHHS reHe3uca pYyAOHOCHBIX TpellHH, a TakKe AJS ycTaHoBJe-
HHSl HanpaBJeHHs NPEAPYAHBIX H BHYTPHPY/IHBIX JABHXKEHHH, NpPOHCXOLHB-
IWHX B MX IJIOCKOCTH. Pe3ynbTaThl TAKMX HCCJeNOBAHMM, IPOBOJHBIINXCA
E. Il. CoHiowKnHEIM Ha of-
HOM H3 XKUJIBHEIX NOJUMETaJ-
JHYECKHX MEecTOpOXK AeHHH,
nokasanul ma puc. 135. YKuaa
CJI0JKeHa PAa3HOBO3PAaCTHLIMH
MHHEpa/NLHBIMH  accoLualus-
MH u ¢opmMupOBaAjsach B He-
CKOJMbKO cTaguil (KBapleBylo,
KapboHaTHyil0, KBapu-XJOpH-

e TOBY10). B OpHEHTHPOBAHHLIX

: man(pax, B3ATLIX M3 TpaHUTA

Fd [ B3 (&) oxonqc)n KOHTAKTa ¢ TDEE-lH'HOI':I,
BMellalollell KBaplLEeBYO KH-

Puc. 135. OpwenTnponka MuiepanoB B pymmoil xm- 1y, ¥ B YIaJGHHH OT HErO,
ne (cxema B paspese, no E. Il Comowkusny, #3yuaJjcsa kBapiu. B nepsom

+ +’.'._'.:._.:..-._-..'.'

1955 r.). cayyae 6blT YCTAHOBJAEH OT-

I — rpanut; 2 — KkBapll; 3§ — KaabuUHT; 4 — XJOPHT C KBap- YeTJIHBLIH MakKCHMYM OpHeH-
ueM.

JuarpaMmbl  opHeHTHpoBKH: | — onTkueckux oceil sepen  THPOBKH OTNITHYECKHUX ocen

KBaplia BO BMewlawlieMm rpaxute, 200 samepoB, <<0.5— °
2—4—5<"%: 2—onThueckux ocefl suapkoro ksapua, ~KBAPLd, OTBEYAOUIHH TOPH-

L AT i G e S5 £y SOUTAIBHOMY TOTOKERNIO ak-
HUH CKOJbXEHHA; BO BTOPOM
mande OpUEeHTHPOBKA OKasa-

Jlach WHOM, 4 YKa3aHHBIH MaKCUMYM TPOSIBHICS 3HauHTesbHO caabee. Orcio-

ZNa Obll caefaH BbIBOM, YTO CMELleHHe M0 TpPeuluHe mneped 06pa3oBaHHeEM

KBApPLEBOH KU/l HMEJO XapaxTep CABHIA.

JAns cy:AeHHST O NOJOMKEHHH JHHMM  CKOJIbXKEHHS NPH IBHIKEHHAX,
NPOSIBUBUIUXCS B npolecce opyaenenus, Oblia H3yuyeHAa OPUEHTHPOBKA OMNTH-
YyecKHX oceil 3epeH KBapla, a TaKKe TJIOCKOCTeH cnaiiHoctn Gosee nosaue-
rO KaJbLUTa B JKHJE, HMelled noJjocuatoe ctpoeHHe. OpHEHTHPOBAHHbIE
waHgbl GblIH BHIPE3aHbl B MJIOCKOCTH, NEPHEHAHKYAAPHOR K JMHHH IPOCTH-
pauus xunbl. MaMepeHue opHenTHPOBKH ONTHYECKMX OCeH 3epeH DaHHEro
KBaplla B JHJe [oKa3a/jo Ha/JuuHe OLHOI0 MaKCHMYyMa, COBIajalouiero C
Junuel npoctupanus kontakta xuasl. E. TI. Conlomkun caenan 3akaioue-
Hie, YTO TepeMelleHne mo TpelluHaM Hepej OTJI0XKeHHeM KaJjbluTa TaKmxe
GblJIO CIABHIOBbIM.

B msudax, B3aTHIX M3 KaJbUHTOBOH KHJB, Oblia H3MepeHa OPHEHTH-
pOBKa mJocKocTefi cmafinocTH B 3epHax Kaabunta. Okasafnoch, uTO OHa
oTBeuaeT THNHYHOMY B-texTOoHuTY, OCb b KOTOpOro mnapajJenbHa IPOCTH-
paHMIo KOHTAKTa KaabluTOBOH KuJbl. CleaoBaTenbHO, ABHKEHHSA IPOHCXO-
IMJH 1O JHHHH NMaAEHHS XKHAbLL, T. €. BEPTHKAJbHO.

WMHTepecHble MHUKPOCTPYKTYpPHbIE HCCJAE0BAHHA KapOOHATHHIX MNOPOJ
Goiin nposefeHsl B. @, UepnbimesbiMm Ha AJTbhiH-TOnKaHCKOM CKapHOBO-
noJiMMeTamauueckom Mecropoxaeduu. Ia puc. 136 nokasaH oiuH H3 yyacT-
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KOB MEeCTOpOIKAeHHA, I/le PasBHTL GHMeTacoMaTHYecKue (Ha KOHTaKTe rpa-
HOLHOPHTOB C H3BECTHAKAMU) H HHOWUALTPAUHMOHHbIE (BAAJH OT KOHTAKTa)
cKapubl. M3yuenne noxasaso, 4To ONMTHYECKHE OCH M MJOCKOCTH [ABOHHUKO-
BAHHS 3epeH KaJblHTa B MPaMOPU30BAHHBIX M3BECTHAKAX OKOJO HH(HJb-
TPaUHOHHBLIX CKaPHOB 1 PA3J0OMOB HMEIOT HHYIO OPHEHTHPOBKY, YeM OKOJO
6itMeTacomMaTHyeCcKNX CKapHoB. B 1ByX mepBblX cayuasX ONTHYECKHE OCH M
f0JI0CHl MAOCKOCTEeH JBOMHHKOBAHHSA 3€peH KaJblUHMTAa OPHCHTHPOBAHLI B
OJHOM-/IBYX Hanpas/eHHAX M AAIOT AHarpaMmy, THOHYHYIO IJf S-TeKTOHH-
TOB, paspuBalOUUXCA npu JedopMmalny NOPOA ¢ PaspbiBOM CIJIOIIHOCTH M

=—
Y o e e g (55

DSz
« x (7

xR Y s e

Puc. 136. MneanusupoBanubiii cxeMaTHYeCKHH mjau pasMelleHns cKap-

HOB pasjHylblX THNOB Ha AJITI:III-TOI‘JKHHCKOM NoNAxuMeTaNInueckKom

MEeCTOPOXKAEHHH ¢ AHAarpaMMaMH nonaiocoB cnainHoCIH KalbUHTAa (1'[0
B. ®. Yepuwuiweny, 1965 r.).

! — MpaMopH30BaHHLlE HIBECTHAKW: 2 — 301bl HHTEHCHBHON mnnacTuweckoii necdop-

MauHH MpaMOPH3GBAHHLIX H3BECTHAKGB; J — rpaHOIHOPHTH; 4 — pasphiBHbLIE Ha-

pylleHHs; 5 — MHPOKCeH-TPanaToBLle KOITaKTOBO-OMMETACOMAaTHYECKHE CKapHBI;
6 — NHPOKCEHOBhIE HH(OHUALTPALHOHHBLIE CKAPHBI

oGpasoBaHHeM TpellHH CKanabiBaHus. B MpaMOpH30BaHHBIX H3BECTHAKAX U3
KOHTaKTa € OHMETacOMaTHYeCKHMH CKapHaMM NpPOABJSETCs OTYeT/JHBAs
NOsSCOBas OPHEHTUPOBKA ONTHYECKHX OCeH H HOpMaJeH K NJOCKOCTAM [BOH-
HHKOBAHHS, CBoHcTBenHas B-rektonutraMm. Takas opueHTHPOBKA BO3HHKJA
B YCJOBHAX NPOABAEHUA NJAacTHYECKoil AedopMmauun HOPOA, CONPOBOMAAB-
meics WX TOHKMM paccaadueBauunem 0e3 paspblBa  CIJOMIHOCTEH, YTO,
NO-BUAHMOMY, cBfizauo ¢ Go/ee HHTEHCHBHbIM IIPOrpeBOM NOpoj BOAM3H
HHTPY3HBHOIO MacCHBA.

CyulecTBEHHYIO TOMOUIb METOJ MHKPOCTPYKTYPHOTO aHajHu3a MOpod
OKa3blBaeT H TPH H3YyueHHH nNocnepydHbiXx zpedopmauuit. BosmoxnocTH
NPUMEHEHHS MHKPOCTPYKTYPHOrD aHafni3a NPH H3Y4YeHHH PYAHBIX noJed H
MECTOPOXK/JIEHHH, a TaKkye pacCMOTpeHle CaMOro Meroja H ero TeopeTiiye-
CKHX OCHOB H3joxeHbl B paborax JI. M. Jlykuua (1960 r.; Jlykuu, UepHol-
wes, Kyunapes, 1965).

/ 219



HU3YYEHHE METPOTPA®HYECKOTO U XUMHYECKOIo COCTABA
H ®U3HKO-MEXAHHUYECKHUX CBOWCTB BMEUIAIOWHX MOPOM

Ilpn m3yvennn YCHOBHH JOKaJH3alHH OPYAEHEHHS THIPOTEPMAaJbHBIX
MeCcTOPOKAeHHH GoJbIIoe 3HAYEHHE IPHOOPETAET BBLISICHEHHE BJHSHHS XH-
MHYECKOro coctaBa H (DH3HKO-MeXaHHYEeCKHX CBOMCTB BMEIIaloUIHX MNOPOJL
Ha pyLOOTNOKeHHe. BunsHme XHMHYyecKoro cocrapa TNOpOA Ha Mpo-
mecchl pynoo6pa3oBaHusl MOIAMEUEHO YiKe AaBHO H 3TOT BONpOC JIO-
CTaTO4HO NMOAPOGHO AHAJH3UPYSTCH B YUEHUH O PYAHBIX MECTOPOMIACHHAX.
B wuactHocTH, B JHTepaType y:Ke HEOZHOKPATHO OTMeYasoch, YTO IOBBI-
HieHHble KOHLEHTPAlHH pyJA BO3HHKAIOT B Nopojax, o6orallleHHLIX OpraHH-
4ecKHM BeLlecTBOM, 0OoJsiee panHuMH CyJab(uIaMH CHHreHeTHuecKoro, Jn6o
APYroro npoucxoxjeHusi. BaaronpuaTHeIMH AJs opyleHEHHsi OKa3bIBAIOTCH
TaKKe TMOpPOAbl, COAEPXKALlME MHHEepaJbl, Jlerko BCTYNawollhe BO B3aWMO-
JefiCTBHe ¢ PYIOHOCHBIMH pacTBOpaMH, KaK, HanmpuMmep, KapOGOHAThI, POro-
Bast o6MaHKa, Nupokcensl H JIp. B3anmolelhcTBHe pacTBOPOB C 3THMH MH-
Hepasamy crnocoGCTBYeT MPOSIBAEHHI0 OOMEHHBIX XHMHUYECKHX peakiMi, yTo
B KOHEUHOM HTOre MPHBOAHMT K BHINAJEHHIO PYAHBIX H CONPOBOXKAAIOIIHX
HX KHJbHLIX MHHEpAJOB.

B cBf3u € u3/J0KEHHBIM IIPH H3YUEHHH CTPYKTYp pyﬂnblx nojef M
MeCTOPOXKALHUH KpaHHe BAXKUO YUHTHIBATL meTporpaduueckuil u Xumude-
CKHH COCTAB HCXOJHBIX BMEIIAIOUNX MOPOA, a4 TAK#e NOJBEPrHyThIX THApO-
TepMaJbHOMY H3MEHEHHIO elle 10 OTJNO0XKEeHHS pPyAHOH MHHepasH3alluH.

B mocseanee BpeMf IPH H3YYeHHH CTPYKTYp PYAHBIX NOJe€H H MeCTO-
pPOK/eHHHA YCTAHOBJEHO, YTO HA YCJOBHA JIOKANAH34UHH OpyaeHeHHs O0oJib-
I0e BJHSHHE OKAa3blBalOT (H3HKO-MEeXaHHWUeCKHe CBOHCTBA BMELlalOUHX
noposn. K Hum npexnae Bcero otHocaTcs: 3()(eKTHBHAS NOPHCTOCTb, TNPOHH-
uaemoctb, Moayas IOura, xosdiguunent I[Myaccona u np. A. B. Kopones
(1949, 1960 r.) ykaspiBaJ, uYTO PH BBIABJAGHMH CBOHCTB nopox, O6Jaro-
NPUATHLIX K PYAOOTIOMHEHHIO, HeOOXOANMO YAeiTh BHHMAHHE HX MOPHCTO-
ctu. 10. A. Poszanos (1961 r.) momuepkuyJs, uTo xapakrep MOpHCTOCTH I0-
pon onpefeasierca HX reHeauco™. ITopbl — 3TO mpOMeKyTKH MexKay OT-
NenbHbLIMI 3€pHaMi, ClaralomiiMy MOPOAY, a TaKiKe pasfuuHpie no npouc-
xomaeunio myctotel. ChelyeT pasziHuyaTbh NEpBHUHbE H BTOPHYHbIE MOPHI.
[TepBble H3 HHX BO3HHKAIOT MPH 06PA30BAHHH FOPHOH MOPOALI;, BTOPHYHASA
MOpPHCTOCTL TpeacTasJser coboi nycToThl, ofpasopasiupecs B yxe cop-
MHpPOBABIIHXCSl MOPOJAX B Pe3ynabTaTe SNUTreHeTHUeCKHX Mpolleccon (Bbilie-
JauynBaHHe, MepeKpucTaaan3auna u T. m.). JI. b. Pyxuu (1958 r.) Buineaser
TpH Kjaacca 1o pasMmepy mop: 1) cBepxkanuaisipusie pasmepom 0,1 mm u
Boabite, 2) kanunaapusie — ot 0,1 a0 0,0002 MM u 3) cyGranuaasipHble —
menee 0,0002 mm.

O6uas nopHCTOCTE — 3TO COBOKYMHOCTL OTKPBITHIX M 3aKPLITHIX IOP,
T. e. 06U 06beM BCeX IYCTOT B NOpPOAe, OTHECEHHLIH K 0ObeMy MOpokl.
Oua paccuuThiBaeTc H3 3HAUYEHMH IVIOTHOCTH M 0GbEMHOH Macchl IO cie-
nyiouei dhopmyJe:

Poﬁm=l?_5.100%,
roe Pogm — o6uas nopucrocts, Y% ;
y — NJOTHOCTb TIOPOAHL, rfcM?;
8 — o6beMHas Macca nopoasl, r/em®.

AddexTusHas NOPHCTOCTL — CYMMApHBIAE 00beM KaNHJIAPHBEIX H

CBepXKANMJNISIPHLIX IOP, Yepe3 KOoTopble NPOHUCXOANT [ABHKEHHE JKHAKOCTH
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(BORBI MM PACTBOPOB) NPH BO3MEACTBHH PAa3/NHUYHBIX BHENIHHX M BHYTPEH-
qux cud. Ona, corsacio [0. A. PosanoBy, paccUMTHIBAETCS MO 3HAUEHHAM
xo3pprunenta sojgonoraolenns (cBoboAHOrO nAR NPHHYANTENbHOTO BOJAO-
HacbllleHust) 4 06'beMHOH Macchl, onpejeleHHBIX I8 0/IHOrO U TOro Ke 06-
pasia no dopmy.e

PW=W6'

rae Papgp — 3pdextuBuas nopucrocts, %;
W — kosdpduunent sogonacsiuiennd, %;
6 — oOGbeMHasi Macca NOPOJAbL.

DddextuBHas nopuctocTh 00byHO Menblie obmei. 0. A. Poszanos
H Apyrue HccaeloBaTenn Nokasadu, uto 3Q¢exTuBHas NOPHCTOCTh 3aMETHO
MOBLILIAETCS] B NOPOAAX, MOABEPrUIMXCS THAPOTEPMAJbHOMY  H3MEHEHHIO.
C noOpUCTOCTBIO MOPOA CBA3aHAa WX MPOHHIAEMOCTb. XOTH MeXKAy 3THMH
BeJAHYHHAMH [pAMAA 3aBHCHMOCTb OTCYTCTBYET, MOCKOJbKY Ha NpOHHILae-
MOCTb BJHSIOT MOPHOJIOrHa MOPOEBIX MPOCTPAHCTB, H3BHJIHCTOCTh, pasMephl
ceveHHil MOPOBBIX KAaHAJOB H HEKOTOpPbIE NPYriHe OCOGEHHOCTH IOPOM, TEM
He MeHee C YBeJHYEHHEM [TOPHCTOCTH B O0IUeM YBeJHYHBAETCH H IPOHHLde-
MOCTB JAaHHOrO meTporpaduuyeckoro THNa nopoid. [Ipu npouyux paBHBIX
YCJAOBHSX PYAOBMeEULAOUIHe MOPOAB HA THAPOTEPMATbHEIX MECTOPOMKIAEHHIX
00KLIYHO XapaKTEPUIYIOTCA MOBRIIEHHOH MOPHCTOCTbIO, B TO BpeMs KaK I0-
POAbI, CJAYMKHBIIHE SKpaHAaMH /s NPOCAyUBAIONMXCA pAcTBOPOB, oGuajna-
10T, KaK NpaBWJIO, IOHHMKEHHOH NOPHCTOCTbIO. 3HAUHTENbHYI0 3((heKTHB-
HYIO MOPHCTOCTE HMeoT Naiiku nuadas3oBsix nopdupuroe (0,4—0,5%), me-
TamopdH30BaHHLIE, MPAMOPH30BaHHBIEe M3BeCTHsAKH (okoso 29%), a B ckap-
Hax oHa Konaebuerca ot 3,5 mo 5% u Gosaee. Bricokoit 3¢ heKTHBHOM mOpH-
CTOCTbIO 06/1aJ1a10T TaKKe rpybo3epHHCTLIe NeCYaHHKH, IPaBeJuTH U TY(HI,
I/ KOTOPHX OHa cocrasaser 5—89%, a nepenxo Takxke 10% u Goxaee. Bo
BCeX HA3BAaHHBIX MOPOAAX ¢ 3(h(EeKTHBHOH IIOPHCTOCTbIO, PABHOH WJH IIpe-
sbiaomeii 2%, wacro ¢opMEpyercs CBHHIOBO-IHHKOBOE, MEJHOe, DPTYT-
HOe, YpaHoBOe U APYroe opylieHeHne.

b. TI. Beaukos, 10. A. Po3zanoB M JApyrne HCCAENOBATENH MNOJYYHIH
[eHHLIE CBEJeHHS M0 MOAyJi0 ynpyroctd u Koadduunenry Ilyaccona, wusy-
YeHHLIX JJsS1 Pas’HLIX NOPOJ, BMeUaloMINX THAPOTEPMAaJbHOe OpY/JeHEHHE.
Hamenenns MOLyJIsi YOPYroCTH FOpPHBIX TNMOPoJ OOYC/IOBJEHbB B OCHOBHOM
AByMs (GakropaMH: H3MEHEHHSIMH CTPYKTYpH (B TOM yHcJe M HOPHCTOCTH)
ROPOA M H3MEHEHHIMH HX MHHEPAJILHOFO COCTaBa.

Ha npumepe Kapamasapckoro ropHopynHoro paiiona 0. A. Posanos
u W. Il. Tumuenko (1965) moxazaju, 4TO NpPH THAPOTEPMAJbLHOM H3MeHe-
HHH NOPOX HaGJIOHAIOTCH 3aKOHOMEDHBIE H pe3KHe H3MEHEHHH  MOAYJs
yupyrocta u Koabhdunnenta [lyaccona, o6ycioBleHHble XapaKTepOM HaJo-
XKeHHBIX mnpoueccoB. Mx uccnegosanuaMu Ha AJThH-TOnKanckoM MecTo-
POXKAEHHH YCTAHOBJIEHO, YTO MpPH CKAPHHPOBAHHH HE TOJbKO CYUIECTBEHHO
noBbimaercs 3G GeKTHBHAS NOPHCTOCTb NOPOL, HO 3HAUHTENbHO MEHAIOTCH
Takxe MOAyJab ynpyroctu u Koadduunent Ilyaccona. Tax, ans M3BecTHs-
KOB MOAYJAb YOPYrocTH cocrasiaser 5,5—7,6-10° krc/cm?, a aaa crkapHOB
11,0—15,8-10° krc/em? B To ke Bpems Koshduuuent Ilyaccona, pasHbiil B
n3pectakax 0,22—0,35, cumxaercs ansa ckapuos no 0,20—0,16. Taxkum
ofipasoM, A4 mpolecca CKapHHPOBAHHA XapaKTepHO yBeJHYeHHEe NMOPHCTO-
CTH ¥ PasphIXJIeHHe [HOPoJ H HeCMOTPS HA 3TO NOBLILIEHHE MOIYJAs YIpyro-
CTH INPH OJHOBpPeMeuHoM yMeublieHHH Koadduunuenra Ilyaccona. Takoi
XON H3MeHeHHs MexaHHyeckKuxX cpoiicts mopox 1O. A. Posanor oObAcHder
‘TEM, UTO NMPH CKAPHHPOBAHHH 00PA3YIOTCHd MHHEPAJbl ¢ GOMbLINM YaeAbHbIM
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BECOM, T. €. ¢ OoJbllell IVIOTHOCTBIO KPHCTAMIHYECKOH CTPYKTYphl. Pa3sBu-
THEe MHHEpaJoB C BbICOKOH IJIOTHOCTBIO 06yc.nos.nmsae1" Takoe G0JblIOE M0O-
BbIIIEHHE YNPYTHX CBOHCTB METACOMATHYECKHX NOPOJ, KOTOpOe 3HauHTelb-
HO NEPEeKpPbIBAET CHHXKEHHE MOAYJ/A YNpPyroCTH, Bbi3bIBAEMOE pa3pbliXJIieHHEM
CTPYKTYPbl NOpoA (yBeqHueHHEM NOPHCTOCTH). BbiCOKHE MOAYJH ynpyrocTh
NpH HHU3KHX 3HaueHuAX Koapduuuenrta Ilyaccoma xapakTepu3yioT cKapHbi
AnteiH-TonKaHCKOrO MeCTOPOXKAeHHS KaK OueHb XpynkHe mnopoibl. Ilpu
HAJOXKEeHHH CKaJblBAIOUIHX HaNpsXKeHHii B 0OCTAHOBKE BBLICOKOro BCECTO-
POHHEro C2KaTHsi CKapHbI foJiee CKAOHHBI K XpPYNKHM ﬂecpopmammm, B TO
BpeMsl KaK H3BECTHAKH Ae(OpMHpPYIOTCS IJACTHYHO. ITO sBJAAETCA OAHOR
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Puec. 137. M3menenne ynpyrax CBOHCTB TOPHLIX MOPOI TPH WX THIPOTEDMANb-
Hom uamenenuu (no lO. A. Posanosy u H. Tl. Tumuenko, 1955):

a — W3BeCTHAKOB NPH OKBAPUCBAHHH H AONOMHTH3AIHH; 6 — KBaplleBbiX nopdHpos npu
CEepPHLUTHIAUMH H anbLOKTH3ALHK, 6 — OCHOBIILIX NOPOA NPH CePneHTHHH3ALUHH H oCAeAYI0-
mefl AHCTBCIHTHIALHH,

I — W3BECTHAK; 2 — NOJOMHTH3IHDOBaHHBIT HIBECTHHK; 3 — pmecnenonn: 4 — ksapuessii
nopdmp; 5 — cepHUHUTHIHPORAHHLIA KBapiesuil nopdup; 6 — anbOGUTHIHPOBAHHBIA  KBap-
neBblil nopdup; 7 — ocHoBHbie 3thdy3uBn; § — CepneHTHHHTL, 9 — JHCTBEHHTB, | — KO-
spduuynent [lyaccona; E — mopyas lOura

W3 MPHYHH TOr0, 4TO CBHHUOBO-UNHKOBOE Opy/JeHeHHe JIOKaJH3yeTcs Ipe-
HMYIIECTBEHHO B CKapuax. IIpH ceprneHTHHH3AUMH JYHUTOB H Mocieaylollel
HX JHCTBEHHUTH3ALHH NPOHCXOAMT CHavaJa CHHMXKEeHHe MOAYJs YNpPYrocTu
H HEeKOTOpoe MoHHKeHHe 3HaueHuidl kosdduuuenrta [lyaccona, T. e. cepren-
THHU3HPOBAHHbBIE MOPOALI Ae(OPMHPYIOTCH TIPH 3HAYHTENbHO GoJiee HH3KHX
HANPSIKEHUAX, YeM HcXoaHble AyHuHTH. [locnenyomias JHCTBEHHTH3ALHS
CepreHTHHU3HPOBAHHBIX MOPOJ MOBbLIIAET MOAY/Ab YIPYrOCTH M 3HAYHTENb-
Ho cHmxkaer Kosdpuuuent [Tyaccona. JIncrBeHHTH3HPOBAaHHbIE TOPOABLL Tpe-
GyloT I/ TpOsiBJeHUss B HHMX Aedopmauuil 3HauuTeNbHO 6oJiee BBLICOKHX
HanpsiKeHuit; AeopMHPYIOTCS JIHCTBEHHTH B OCHOBHOM XpYINKO.

10. A. Pozanos u M. Il. TuMueHKO peKOMeHIYIOT H300paaTb rpadu-
YecKH H3MeHeHHe YMPYTHX CBOHCTB TFOPHBIX IOPOJ, Bbi3biBAEMOE MOCTMAr-
MATHYECKHMH TMPOLECCAMH, B CICTEMe KOOpAHHAT MOLYJb YNpPyrocTH -—
koadduunent [lyaccona. Xog u HanpasieHHe H3MEHEHHH OYAYT NpH 3TOM
1300paxkaTbCsl BEKTOPOM, HANMpaBAeHHbLIM OT HEH3MEHEHHOH MNOPOJAB K H3-
MeHeHHOH. B npeasoeHHO#M cHCTeMe KOOPAHHAT BEKTOpP, HanpaBJeHHbIH
BIPaBoO, B CTOPOHY yMeHbluenus kosdduuuenta Ilyaccona, noauepkuBaer
60JIbIIYI0 XPYNKOCTb MOPOIBI, BJIeBO — GOJbIIYIO ee MJIacTHYHOCTL. Bek-
TOp, HAYIIHHA BBEpPX, YKa3blBaeT Ha yBeJHUeHHe YNPYroCTH M MPOYHOCTH TI0-
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pOIbl, a MAYIIMA BHH3 — HA yMeHbIUEHHE YNPYroCTH H NPOUHOCTH. H3me-
HEeHHsT YOpYruX CBOHCTB MOPOL NMpH TAKOM MeTode H3oGpax»eHus MOKasadbl
#a puc. 137.

F'masa IX.
JIABOPATOPHBIE YNPA)KHEH U4

PacundpoBka reosornueckoil CTpYKTYPBl JIIOGOTO 3HIAOTEHHOTO MeCTO-
POKeHHUa SABASETCA BecbMa CJA0MKHOH, HO aKTyasbHOR 3ajauell Ha BCex
CTalHsX ero passeikH W pa3paGoTku. B cBoeii moBcenneBHOH MpaKkTHUeCKOH
JeATeJbHOCTH reoJlor-pasBelunk coOHpaeT CBEeLeHHUH O MarmMaTHyecknx o6-
pasoBanuax, ckaanqateix dopMmax, paspblBHbIX HApyWeHHaX, HX CTPOeHH,
COOTHOIIEHHH CO CKAAAKaMi n Mexay coboit, 0 mopdonorun pyaARbX T H
HX BHyTpenueM cTtpoennn. Kpome Toro, Ha MHOTHX MeCTOPOXKIEHUSX TPOBO-
HISATCs CrellHalibHble CTPYKTYPHbIE HCCA@NOBAHHA (M3yuyeHHe MeJKOH TpellH-
HOBATOCTH, MHKPOCTPYKTYPHBIH aHanu3 u ap.). Hcnosabsys Bce nmelouinecs
AaHHble, TEOJOr JOJMXKEH BOCCO3I1ATb NMOCAENOBATEeLHOCTb PA3BHTHA TeoJo-
rHYeCKHX COOBITHH, YCTAHOBHTb OCHOBHbLIE 3Tanbl (OPMHPOBAHHUS CTPYKTY-
Pbl PYAHOFO NOJS W MECTOPOXK/AEHHA M BbIABUTL 3aKOHOMEPHOCTH JIOKaJ/H3a-
KK OpylNeHeHHus.

Oyenp Bamuo NpHOGPECTH TNMpaKTHYECKHE HABHIKH no pacindpoBKe
CTPYKTYP MECTOPOXJIeHHH, OCBOHTb METO/bl H3YUeHHst MECTOPOMIEHHH pa3-
JIMYHBIX CTPYKTYPHBIX THNOB, HAXOAAIIMXCA B PasjHYHOH  reojorHyeckoH
o06CTanoBKe. DTOMY B 3HAYHTENbHOH Mepe JOJKHBI Cnoco6CcTBOBaThH /1al0-
paTopHble ynpaKHeHwus,

Bcee nabopaTtopHble 3aHATHSA paclpelesieHbl HA LEBAThH TEM, B KaxIOH
H3 KOTOpbIX PAacCMOTpPeHO pewlende HanGonee THIMYHBIX 3alay W TpeLIo-
JKenbl 3ajaud AAf camocrtosiTenbHoll paGoTbl. YTOGH pemnTh 3amauM, He-
0GXONHMO 3HATH Ie0OrHi0 PYLHbIX MECTOPOXAEHHH, XOpOWO BJAaAeTh OC-
HOBaMH CTPYKTYPHOH reoforii i HMETb OTYETNHBOE {IpeACTaBAEHHE O Teo-
puu nedopmMannn TBEpABLIX TeJ, 06 3AJHICOMAE HANDSMKEHMH M 3aKOHOMEp-
HOCTRX BO3HHMKHOBEHUS TPEULHH CKOAa W OTPLIBA, ONEPSIoUNX KPYNHbie pa3-
pbiBHble Hapywenus. Jlas peluenus pana sajad, CBA3aHHbIX C omnpenene-
HHEM aMMJUTYA NepeMelleHusl No PaspbiBHbBIM HapyWeEHHAM W 3JEMEHTOB
3a/eraHusd pyaHblXx ¢Ton00B, HEOOGXOAHMbI 3HAHHA MO HauepTaTeNbLHOH Teo-
metpuu. [lns pelwlenus 3ajay no MHUKPOCTPYKTYPHOMY — aHalu3y HYKHO
3HAThb METOJ H3YYeHHs OpHBIX nopol HA PellOPOBCKOM CTOMHKE.

Urobul pelidTh Ty HAH HHYIO 3aaady, HeobxoauMo pa3o6parbea i
YCBOHTh pelleHHe THNHYROR 3ajauu, npuseleHHoft B nocobnun. 3atem che-
IyeT BHMMATEJbHO- H3YUHTL TFeOJOrHYecKylo CXeMy YyuacTKa, OTUYeTJalBO
npeicTaBuThb cefe, YTO H3BECTHO M AAHO B YCJAOBHM 3aj4ay H uTo elle HeoO-
XOAMMO BLISSCHHUTL H CHeNaTh.

Yacth 3asau Hactoaulero mnocobus (1, 2, 6, 10, 13, 15, 17, 18, 20,
21, 22 n 29) 3aumcrBoBana w3 zanaunnka A. B. Opyxuunna n B. M. Ka-
3a1CKOro, COCTABAEHHOr0 ANfA CTyLeHTOB MOCKOBCKOrO HHCTHTYTA LBETHBIX
metanioB um. M. M. Kannunna B 1956 r. Hexkoropele 3 yxka3adibix 3aigad
npunaanexar A. B. Ilsky. 3anaun 8, 30 u 33 paspaboraust A. B. Lpy-
Muuunbim (1972), sce octanbhbie coctapaens Il. J1. Sxkopiesbim n peilna-
JHCb HA NPOTSKEHHH pAAa JeT CTYJeHTaAMH reo/OoropasBejo4yHoro (paxyJb-
teta MI'PH um. C. Oprxonuxunse.
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TEMA 1. CKJIAIOYATBIE CTPYKTYPbI

3anaua 1. Jana eeorceuveckan cxema yuacrka (puc. 138). B cege-
pO-3anadHoM Kpblie CKAQOKW OCeRble NOBEPXHOCTU CKAQOOK 80A04eHUS 8

=
255 A N 0 W7 L P L -7 R

Puc. 138. Teosoruueckas cxema ydacTka.

J — necuaHMkH; 2 — rJHHHACTBIE ClaHUbl; 3 — KOHIJIO-
mepaThl; 4 — rpanuThl; §— aafika Jamnopodmupa;
6 — pa3pniBHOe  Hapylueunue; 7 — MPOTOTEKTOHHYE-
CKaf 00M0CHaToCTh B FpaHHTax H 3JeMeHThl ee 3a-
Jeranus; § — snemMeHTbl 3aAeraHHA TOPHBIX IHOPOJ

H pa3pLIBHOrO HapyUIeHHS

57
Ceolr B =2
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Puc. 139. Teosornueckas cxema ydacTka.

1 — KoHrjioMeparel; 2 — mecHYaHMKHM; 3 — TJIHHHCTHEIE

cnaHubl; 4 — H3BECTHSKH] 5§ — CBHHILOBO-IHHKOBbBIE

pYAubie Teja; 6 — claHuepaTocTh; 7 — pasphiBHOE

HapylieHHe; 8 — 3JeMeHThl 3ajelaHHd CJAaHIEBATO-

CTH; 9 — BepTHKa/JbHOe 3aseraHHe MOpPOA M pa3pbiB-
HOrQ HADYIICHHA

8 naacre A nadawT Ha cesepo-3a-
nad nod yeaom 45°, 8 1020-60CTOU-
HOM Kpblie — HQ 1020-80CTOK nod
yeaon 30°.

Tpebyercs: 1. Botasure ocHO8-
Hble 3TANLL (HOPMUPOBAHUL 2E0A0-
2u4ecKoll CTpYKTYpbl YeacTka i on-
pedeauTo eenerTudeckudl Tun pas-
poleHblX Hapywenud (ckoa uail oT-
pbig).

2. Onpedeaurs
CKAQOKW U NOCTPOUTD
aunuu AB.

3. Onucare mexanusm popmu-
posanua CKAGOKU.

4. Onpedeaute yeoa nozpydce-
HUS WapHUPa CKAQOKLU.

Sapnauya 2. Mana eceosozute-
ckas cxema yuactka (puc. 139).
HasecTtna caanyesaTocTe 8 necua-
HUKQX U JACMEHTbL ee 3aieeanus.

Tpebyerca: 1. Onpedeauts
Mopghoaoeuro  cKAQOKW, INEMEHTHL
3a1e2anus nopod Ha 1020-80CTO4-
HOM Kpbiae, (opmy pyoHblx Ter, o
TAKJCe aMnAuTYdy cmeuwjerus no
pa3polBHOMY HAPYWIEHUTO.,

2. [Hocrpoure paspes no au-
nuu AB.

3. Onucare Mmexamusm Qpopmu-
posanus CKAAOKU.

4. Onpedeauto yzon nozpyxce-
HUS WapHupa CKAaOKU.

Yro6Hl mpeacTaBHTh CTPYKTYPY
NPUBeleHHbIX Te0NOTHYeCKUX CXeM
Y4acTKOB ¢ IIPOsIBAEHHOH CKJanya-
TOCTBIO H TOCTPOHTh  pa3spe3hl,
HMEIOIIUXCS HAa cXeMaX JaHHbIX He-
nocratoyno. Jlasi  peumleHuss 3THX
3ajlay  HeoOXOMUMO HCNONBI0BATH
CBEIeHHSI 10 CTPYKTYpPHOH reoJo-
'Y, KOTOPHe OLIIH M3J0XKEHH BO
BTOPOM pasgieJse nocobus (cM. pHuc.
2, 3). Hdna onpeneneHus amIIHTY-
Obl HepeMelleHus MO HapYUIEHHUIO
(cm. pme. 139) HeoGXomuMo 3HATh

Mmopghorozuo
paspe3 no

HCTHHHOE HaNpap/ieHue NepeMemieHHs B MJIOCKOCTH CMECTHTENs, D70 Ha-
NPaBJIEHHE JIETKO ONpeJeNIsieTcss Mo reoJoruyeckoii cxeme. [Ipu BepTHKa/b-
HOM MaJeHHH CMECTHTENs aMIVIATYAY NepeMellleHHsT caelyeT INOKa3biBaTb
B pa3pese, OPHEHTHPOBAHHOM B IJIOCKOCTH Pa3phIBHOrO HapYIIEHHS.
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TEMA 2. PA3PBIBHBIE HAPYIUEHHSA

3anaua 3. Jana ceorozudeckas cxema yuactka (puc. 140).
Tpebyerca. 1. BoiaguTe OCHOBHbIE 3TANbLL HOPMUPOBAHUS 280A02ULECKOL

CTPYKTYPOLL Y4acTKA.

2. Onpedeautv eeneauc Tpe-
WUH, BBINOAHEHNbLX daliKamu U Heu-
Aamnu.

3. Onpedeauto amnautydot ne-
pemeujerus 80046 TPewun 8 pas-
AUYHBIE  3TAnbL  (POPMUPOBAHUSA
CTPYKTYPoL YHACTKA.

3agaua 4. [Jana e2eosoeute-
ckas cxema yuacrka (puc. 141).

Tpetyerca: 1. Onpedeaurs no-
€2e008aTEAbHOCTb obpasosanus
TPeujur U BLIACHUTL UX 2eHeTude-
CKUW TUn.

2. ¥xasars Tpeuyunsl, 2eHeTu-
wecKkull TUN KOTOPbLX HeOOCTATOUHO
ACEH, U HAMETUTb MePOnpUATUR, He-
obxodumble OAfl YTOUHEHUA UX 2e-
Hesuca.

IIpn u3yueHun pYINHLIX Tea H
MECTOpOMKAEHHH, CBSI3AHHBIX ¢ pas-
PBIBHBIMH  HapyLIeHUsAMH, BCEraa
BO3HHKAET HEOOXOAHMOCTh B Bbisic-
HEHHH TeHeTHYECKOTO THMA TPEeLLHH.
leonory Heo6X0AHMO XOPOLIO 3HATH
OCHOBHBbIE TNPH3HAKH TpELIHH CKa-
JLIBAHUS W OTPblBA H yMeTb pasJiu-
YaTh HX B IOJEBHIX YC/JAOBHAX H Ha
reoJIOrMUeCKHX  Kaprax, IJaHax,
paspesax. OT reHeTHYecKOro THNA
TPEIIHH BO MHOrOM 3aBHCHT IIep-
CIIeKTHBHOCTb pPYIHBIX Tea, a cJe-
nOoBaTeJqbHO, W HampaBJeHHe pas-
BelouHbX pabor. bea ananusa rese-
THYECKOrD THNA TPELIMH W HaNpas-
JIEHHS TepeMenieHus N0 HUM HEeBO3-
MOKHO YCTAHOBHTb OPHEHTHPOBKY
rnaBHeIX oceil  mgedopmauuu mpu
aHaju3e MexaHmaMa (OpMHPOBA-
HUSL CTPYKTYPHl MECTOPOZKIEHHA.
[enesuc TpellnH HAXOAUT CBOE OTpa-
JeHHe npexue Bcero B dopme Aaek
HAM PYIHBIX 2KHJ, NPHYPOUEHHBIX
K HHM, a TakKxKe B HaJIHYUK HJH OT-
CYTCTBHH CJAEIOB  NepeMelleHHs
Bosb TpeuuH. [IpuBeneHHble mMpo-
cTeie 3agaun 3 U 4 o6bluHO pemia-
torcad Gea 3arpyiaHenuil. OnHako
B NpPaKTHYECKOH JAesTeJbHOCTH Feo-
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Puc. 140. Teonornueckas cxema y4acTka

(pafion KamkapaHckoro MecTOpoXKIeHHS).

I — KBapueBble AHOPHTHI; 2 — pafikh JaMnpodupoB;

3 — KBApU-MHPHTOBbLIE XKHAbI; 4 — KBapL-MOAHOACHH-

ToBafA MHuAa; § — KapOGoHaTHble HHJbl; 6§ — SAEMEHTH
3aneraius

= (e W E s By 17

Puc, 141. Teonoruueckass cxema ydwacTka.

| — u3BecTHAK; 2 — rpaHuTbl; 3 — nailxa aHOpHTO-
Boro noppupurta; 4 — pyAaHble KHAbI, 5 — TEKTOHH-
3 — KBapl-NHPHTOBblE XHAb; 4 — KBApL-MOJHOLEHH-
TOBaf KHAA; 5 — KapGOHATHBIE MKHALI, 6 — 3N1eMeHTHl
6 — roptible BLIPaGOTKH; 7 — 9/IeMEHTHl 3aJieraHHs
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JIOTY TPHXOAMTCA HMeTb Jeso ¢ OoJiee CJHOXKHEIMH — CaydYasMH, Tak Kak
O[HA H Ta JKe TPelIMHA MOXEeT MPOfAB/ATLCA BHAuaJe KaK TPELlMHA OTPbIBa,
a 3aTeM KakK TpelluHa CKaabiBauus uiu HaoGopor. M Bhisicnenne renesuca
TPEeIlHH OKAa3blBAaeTcsi B TaKMX CJyuasx BecbMa caoxHbiM. HanGoabline
TPYAHOCTH BO3HHKAIOT NMPH M3YyUYeHHH reHe3nca TPellHH B MHTPY3HBHLIX IO-
porax. Ho u B 3TOM cayuae 3HaUNTENbHYIO MOMOLLb OKAa3bIBAKWT AaHKH, Ie-
peceKkaeMbie pyAHbIMH :uaamu (cMm. puc. 141).

I'paduueckue MeToxn oONpefeNeHHS aMNJAHTYy[n Te-
peMelmeHnss No Pa3pLIBHBIM HapylWweHHdM B npakTuuecko#
IeATEeNbHOCTH YaCTO NMPHUXOLHTCA pellaTbh BONPOCH], CBA3aHHBIE C Onpejese-
HHEM aMIUTYA NepeMelleHna o pa3pbliBaM. D10 HeOOXOAHUMO AJS BblficHe-
HUSl LeJoro pajfa BonpocoB. UToGbl ONpeieqHTh aMIUIHTYLy MNepeMeLleHis,
HeoOX0AUMO MMETh He TOJIbKO KaKOH-THOO0 CTPYKTYPHLIH 3/€MeHT, cMelleH-
HbIHl PaspbiBHbIM HapylleHHeM, HO H 00f3aTe/]bHO 3HATb HCTHHHOE Hanpas-
JCHHE TepPeMElleHHs] B MJOCKOCTH cMecTHTenst (cM. puc. 132). 3to nwanpas-
aenue (R) onpenensercs pasznHuHbBIMH crnocofaMu: Mo IITPHXaM CKOJbMK-
HHS, C 1IOMOLLLIO ONEpPAIOUIHX TPeLlHH, NYTeM MHKPOCTPYKTYPHBIX HCCJEL0-
BaHu#, a rtakxe rpaduuecku. Ilocneanuii cnoco6 saBasercs HanboJsiee Ha-
IexKHbIM. [IpuMenuM oH B TOM cayuae, ec/ii PaspbiBHbIM HApYLIEHHEM CMe-
LeHbl 1BA Pa3/HYHO OPHEHTHPOBAHHBLIX CTPYKTYPHbLIX 3JE€MeHTa: ABe HLaiKH,
JlBe MHUJbl, fafika u xus2 u T. 1. [Ipu pelienun sajgau ua 3Ty Temy HeoO-
XOIHMO ONpeeasiTh JHHHn __TPSMKEHHA ABYX pasjHYHO OPHEHTHPOBAHHLIX
niockocteil. Jlesaerca 370 i paduueckum Crnoco6om.

Ilepsuiit cnoca6 (puc. 142). Hse naockoctu (AL u BI') conparawotcs
B Touke B. [lnockocts A5 nmamaer na cesep non yraom 70° a niaockKocThb
BI' — ua cesepo-Boctok nop yriom 50°. UToObl HaliTH JHHHIO CONMpPsKEHHA
9TUX MJIOCKOCTEH, HEOOXOLMMO 3HATb NOJOXKEHHe HAa 3TOH JUHHH He MeHee
JIBYX TOYeK, NpuHajsexalnx oberm naockoctam. Onnoit ux obulefi TouKo#
sIBJfeTCA Touka B, naxoasuiasca Ha nosepxHocTH. Bropylo Touky Gynem
HCKaTb Ha JI000H MNpon3BoJbHON raybune H (HHKHeHd BcrnoMoraTenbHOH
MJIOCKOCTH) C MOMOLLbIO [LOMOJHATENbHOIO FOpPH30HTaJbHOrO cevexund. s
3TOr0 MOCTPOMM BCHOMOraTesbHble paspe3bl BKPeCT INpocTHpaHHs obenx
nnockocteil. ['opuzoHTanbHoe npoJiokeHue Aas naockoctu A5 paBHo OT-
pe3Ky a, a ans naockoctd BT — ortpesky 6. Ilonyuennbie oTpe3kn OTKJa-
IblBaeM Ha NJaHe NepneHAHKyAApHO JHHHAM [OPOCTHPAHHA MJIOCKOCTEH MO
HanpasJeHHIO NajeHusi, a 3areM npoBoiAuM aunun JAE n JKH, apaswownecs
JHHUAMHK NpOCTHpaHuA naockocredr A5 u BF Ha HHMHel BcrnoMoratenbHoM
nnockocty. Touka [ gBasercqd BTOpoH 0OWEd TOUKOH M HaXOLHMTCH
Ha ray6une H or nosepxHoctu. CoefuHeHMB TOukH B u I, noayuum ro-
PH30OHTAJbLHYIO MPOEKLUHIO JHHHM CONpPSMEHHS ABYX nNJuockoctedl, Urolwl
nokasaTh 3Ty JMHUIO B nmockocTn AL, nanajoweil na cesep nox yriom 70°
HeoOXoAuMO caenaTth pas3pes B nJjockoctH AL u COBMeCTHTb ero ¢ mJjo-
cKocTblo yeprexka. Hyxuo nosepuytb naockocte A5 Bokpyr aunun A5 Kak
BOKpPYr ocu Ha 70° no COBMelleHHS C MOBEPXHOCTLIO. DTOT MPHEM MMOBOPO-
Ta OCYULeCTBJAGTCS Ha BCIOMOraTesJbHOM paspesde (MOKasaHo NYHKTHPOM).
Jluuna [JE zaiimer monoxenne A’E’, T. e. OyLeT HAXOAUTbCA OT Juuun AbL
Ha paccroaHun 8. IlepeHocum oOTpe3oK 8. Ha mJaaH H NPOBOAHM JHHHIO
H’E’. B pesyabrate mnoBopota maockocTH A5 10 COBMelleHHsI C NOBEPX-
HOCTBIO BCE TOYKH, HaXoafwuecsas Ha JAuHHM JE, 6yLyT cMelleHbl Ha JHHHIO
HA'E’ mo wopmann. Touka [ 3afimer mosoxenune 2. Takum o6pa3oMm, Mpl Ha-
LIH TOYKY 2, KOTOpas HAXOMAHMTCA HA JIMHHH COMPAMKEHHH ABYX MAOCKOCTEM
H pacnonaraercs Ha rayGuxe H or nosepxHoctu. Jlunus B-2 apasercs
JuHuel conmpsxenus niaockocreih A5 u Br.
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A1y Ke 3ajauy MOKHO peEWIHTb H BTOPBIM €noco6oM, npu KOTOpoM
BCIIOMOTATe/bHble Pa3pe3bl CTPOATCS HA JHHHAX NPOCTHPAHHA NJIOCKOCTEH
AB u BI. B stom cayuae oTpe3ok f oTKJalblBaeTcs B JIOOOM MeCTe JIHHHM
MpoCTHpaHus. 3aTeM BOCCTAHABJIMBAIOTCHA IEPNEHIHKY/IAPBI N0 Hampasie-
HHIO TIAfeHHs TJIOCKOCTeH M OT OJHOrO M3 MEepHeHAHKY/asPOB OTKJalbiBaeT-
Csi yroJi MajeHus TJ0CKOoCTH. 3ateM mposoisatcs aunnd JE u JK3 u naxo-

BenoMo2ame feHbIe

LA
Bmopet: cnocod AE p-— 8 —<AE Fofepy-
W A HocmMb

G 1 'ﬁ i

x \ 7 /
IEN HuacHss
1] 5-3‘{” benomoeq-
*a 7 METBHAR
\ TAGCKOCITTS

Puc. 142, Onpenenenne JHHHM COMpsKeHHs JABYX mnaockocteir (A5 m
Br) rpaduueckum cnocoGom (Ha maane)

autea touka /. Tlocne sToro ocyliecTBasieTcsi MOBOPOT BOKpyr Juuuun AB
0 COBMENIeHHsT MIOCKOCTH AL ¢ MOBEpPXHOCTbIO TakKMM 00pasoM, Kak 3TO
MmokKasaHo Ha pHcyHke. Haxoaum Touky 2, a 3ateM JIHHHIO COIPSIKEHHs
ABYX mJockocten B-2.

Sagauva 5. Hauna eeorvzuueckas cxema y4wactka (puc. 143). Pas-
PbIBHLLM Hapyuwerues, nadarowum Ha cegep nod yeaom 45°, cmeujerovt dse
PABAUYHO OpUERTUPOBAHHbIE OQliKU.

Tpebyerca epaguueckum cnocobom onpederurs HanpasieHue u amniu-
Tydy nepemeujerus.

Onpenesenne aMIIHTYILl TepeMelleHns aBJaseTcss Gojiee CI0KHOH 3a-
naueil. [lo mabaiogaeMoMy B miaHe CMELIEHHIO aeK MOMHO 3aKJIOUHTb,
4T0 BHCAYHA GOK NpPHUNOAHAT, a NepeMelleHHe ObLIO B36GPOCO-CABHIOBLIM,
TaK Kak 3anajgHas jaiixa (yron magenuss 35°) uMeeT MeHblllee BHIHMOE
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CMellleHHe N0 CPABHEHHIO ¢ BOCTOYHOH Aaikoi (yros mapenus: 50°). Meruu-
HOe HaTpaBJeHne TNepeMelleHHsi W ero BeJAHYUHA JETKO ONpenesfioTes
rpauuecKuM CrnocodoM.

UroGel pewuTh 3TY 3a4ady, HeoOXOAHMO HAWTH KaKyO-HHGYAbL TOUKY
cHauaJa B OJAHOM OOKY paspbiBHOrO HapylIeHHS, d 3aTeM MOJOMKEHHe ee
B Apyrom cmemeHHoM OokKy. HanpaBiense u paccrosinHe MeKIy STHMH

—

R (7]
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- +.
JCTIMO2AITIETb HBIE p{.’e‘.?pf.?é/
A8 2 8r’

HUHCHESA
Bernomeza -
1HETbHES
ANGCKOCITIE

Puc. 143. Teonoruyeckas cxema yuacrTka.

I — rpanuTel; 2 — nafikA rpaHuT-nophuposB; J — pa3peiBHOE HapylIe-
HHE; 4 — 31eMeHThb] 3ajeraHus

TOUKAMH M COCTABHT AMIVIMTYLY llepeMellleHHs. 3ajnada CBOILMUTCA K TOMY,
yToOB HaHTH OOLLYIO TOUYKY, NpHHALIeKALLYIO ABYM [dalKaM H HAapyLIEHHIO
B BHCAYEeM GOKy HapylleHusi (Aaiiku majaaioT B IPOTHBONOJIOXKHBEIE CTOPOHDI
H TIepecexaloTcs Haj NOBEPXHOCTLIO) M 3TY JKe TOUKY B CMOIIEHHOM JIeKa-
yeM Goky paspbiBa. O6uiasi To4Ka JAByX AacK B IIOCKOCTH HapyIIeHHs Ha-
XOQUTCH Ha Hepecedeuy AUHHH CONpSIKEHUs 3ITUX JAeK CO CMecTuTeseM.
Haxonum 3Ty TOYKYy cHadaja B BHcsueM OOKY paspbiBHOTO HapyLIeHHS.
Ilyrem rpadudeckux moctrpoeHHil (cm. puc. 142) noayyaem JMHHH COMpS-
Kenusi gaexk ¢ Hapyuwenuem (m'a m x'u). 3nech Jnib HeoGXxoaHMo obpa-
THTH BHHUMAaHUE HAa TO, YTO JHHHH CONpPSIKEHHH# ¥ HCKOMAas aMmJiHTy[da Ha-
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XOASATCS B IUIOCKOCTH HapylueHus. IlosToMy paspe3 B MJIOCKOCTH Hapylue-
HHsl COBMEIAeTcsl C IJIOCKOCTbIO KapThl (C MOBEPXHOCTbIO) NyTeM IOBOPO-
Ta IJOCKOCTH pasphiBa BOKpyr jsunun AD na 45°. Touka nepeceuenus Jiu-
Hu# Mm'a n K'u W apaserTca o6uiell Toukon N.

IMyTeM aHaJOrHYHLIX MOCTPOEHHI MOXKHO GblIo 6bI HAlTH TaKxKe H 00-
LIYI0 TOUKY B JexaueM Goky napyuwenus. Ho 3ty 3ajgayy MOXKHO pelllHThb
6oJiee npocThiM cnocoGoM. YUepe3 TOUKH &) M 2 NPOBOAMM JIHHHH, HapaJ-
JeJbHbie paHee HafJeHHLIM JHHUIM COIpSIKEeHHs, N0 NepeceyeHHs B TOU-
ke M. 3ta Ttouka u Gyner nckomoit. Coenunsiem M u N. Paccrosinue Mexuy
HUMH $IBJISIETCS AMILIMTY/OH, a HalpaBJCHHE COOTBETCTBYET HarpaBJeHHIO
nepeMelleHHs 10 pa3pblBHOMY Hapyulenuio. Ecii yc/a0BHO npuHsiTh, 4TO B
MpoLlecce NepeMeLleHnsl ABUracsl BUCsSAYHE GOK, a JlexKaunit 60K ocTasaJcs
HEMOABHMKHBIM, TO 3TO HanpaB/eHHe JBHXKEHHS CJeJlyeT NMOKa3aTh CTpel-
KOH, HanpasJeHHOH B cropoHy ToukH N. CienoBaTenbHO, B paccMaTpHBae-
MOM TNpHMEpe MLI HMeeM ae0o co B3Gpoco-casuroM. Bucaumii 6ok cmelen
Ha 15 M u gBuragcs mox yraoMm a=78° K ropusonty. Babpocosas cocras-
gsiowast nepememtenuss LN pasua 14 M, a casuroas ML pasua 3 m.

3anaua 6. [Jan eeoaroeudeckull naan 20PU3OHTA 20PHLLX BbLPAOOTOK
1080 m (puc. 144).

Onpedeaute amnautydy nepemetienia 8 NAOCKOCTU NOCAepYyOHO20 HA-
PYUWEHUS U NOAONHCEHUE CMEULEHHOU HaCTU PYOHOLU HCUAbL HA 20PUBOHTE 20p-
Hox soipaboror 1080 m u na nodzopuszonre 1060 m.

3adaua 7. Han 2eonoeuveckutl naan yuacrka (puc. 145).

Onpedeaute amnautydy nepemeujerus U NOAOKEHUE CHMEUeHHOD 4a-
CTU pYOHO2O Teaqa 8 BOCTOUHOM 0O.40Ke, nocTpous paspesst no aunusm Ab
u BT.

3anaua 8. Jan eceonoeuveckuil naan yiactka (puc. 146).

Tpebyerca: 1. Onpedeauts w noxkazars 8 sude OTOEAbHbLIX CXeM HUCAO
U Hanpasaenue nepemeujeruri 80oaAb pa3poulEHOZ0 HAPYULEHU.

2. Haiditu seautury amnauryd cmewjerull daex u pyorvlx Jcur epagu-
YeckuMm cHocoboM. ;

3anaun 6, 7 1 8 npuBeleHB M5 caMoCTOsITebHOI paGorsl. Ilpu pele-
HHHM HX HeoOXOJHMO HMeThb B BHAY clefyioliee. B 3ajaue 6 cuauasa onpe-
Jensercsa aMILIHTYZa NepeMelleHNs, a 3aTeM C NOMOLLbIO TOJYYeHHOH aM-
IVIMTYALl HAXOAHTCS TOUHOE MECTONOJIOMEHHe CMEILEHHOH 4YacTH pYAHOH
JKHJABL, T. €. pelnaercs obpatHas 3ajada. B Tex cayuasax, Korja pa3phiBHOE
HapyllleHHe BepTHKaJbHOe (3ajfaya 7), aMIJIMTYLY [epeMelleHHus cJaeryer
HAXOAHTb IyTEM IOCTPOEHHS pa3pe3a B ero IOCKOCTH. IIpu mocTpoenHsix
BO BCeX 3ajauax HeoOXOZHMO NPHHHMATH CO CTOPOHBI BHCSYEro M JIeKauero
OOKOB pa3pbiBHbIX HAPYIIEHHH OAHH H Te K€ KOHTAKThl CMELICHHBIX JacK.

Sanaua 9. Jau eeonroceuteckuil naan yuacrka (puc. 147). Hasecruot
eudUMOe CMEWeHUe JHCUAbL U HANPABACHUE WTPUNOB CKOALNWCCHUSL, OPUEHTU-
POBAHHbIX NO AUHUL NAOEHUS CMECTUTEAA.

Tpebyerca onpedesute amniutTyoly  CMEWeHUS XHCUAbL 2pagduyeckum
cnocobon.

3anaua 10. Jana eeoroeuveckas cxema yuacrka (puc. 148). Ha-
BeCTHbL BUOUMOE CMEWeHUe HCUABL 1L WTPUXU CKOAbNCEHUS 8 NAOCKOCTU Ha-
pyulenus, HAKAOHEHHble K B0CTOKY nod yeaom 40° Kk aunuu npocrupanus
cMecTurens.

Tpebyerca onpedeauts QMRAUTYOY Nepemeulerus 8 NAOCKOCTU nocae-
PYOHO20 HapyeHus.

Koraa paspbiBHBIM HapylleHHeM CMeIleH OJHH KaKOH-HHOYIb CTPYK-
TYPHBIH 3JE€MEeHT, HO IIPH 3TOM H3BECTHO HalpaBJ/eHHE IITPHXOB CKOJbIKe-
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Puc. 144, T[eosorudeckuii naan  ropH3oHTA

Prc. 145, [eomormueckmii nuam ydactka.
ropubpx Beipadorok 1080 m.

Puc. 146. TI'eonoruyeckuit nuan yuactka.

! — Tydnt nopdHpATOB; 2 — cnannel; 3 — nopgupu- | — rpanuThl, 2 — nalixy TPanoAHODPHT-NOP(HPOR;
1 —rpanuthi; 2 — AailkH KBapUeBLIX nopApos; Tl d—= pYANOE Teno; 5 — mailki KBapUeBHWX nop- 3 — KBapu-MoNHONCHATOBLIE KUAbI; 4 — paapmnnoé
4 — pynunasn una; 4 — ZOpyAHOEe paspelBHOe Hapy- (HPOB; 6 — pa3pLIBHO® HAPYIIEHAe; 7 — 3MeMeHTH HapYIUeHHe; § — saeMeuThl 3ajeraHus
uleHHe; 5 — NnocaepyaHoe paspbiBHOe HAPYLIEHHE; 3anerauus

6 — ropuni¢  BRIpAGOTKH; 7 — 3NeMEHTHl 3aneranus
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Puc. 147. l'eosornuecknii mjay y4acrka.

{ ~ TpamuThy 2 —~ pyanasa XKuaa;
JeHHs B MJAOCKOCTH DaspuiBHOrO

Puc. 148. T'eosorugeckasl cxeMa yuacTka.
I — kBapuepnie nophupsl; 2 — pafika namnpodupa;
3 — pyanan Xuaa; 4 — HocaepyiHoe TEKTOHHYECKOE
paspbiBrOe Rapyuwledie; § — SneMEHTE 32/1€Tanus

3 — pa3psipHoe iapyllenne; 4 — MTPHXH CKONb-
papyueHus; 5 — sneMenThl 3aneranus
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Puc. 149, Teonoruueckas cxema Y4aCTKA,

J — crannyl  KBapu-CepFIHT-XJOPHTOBLIE; 2 — Mepre-
JHCTBIE H3BECTHAKH; J — CKhalakH BOJIOMEHHA B H3-

BecTHAKax; 4 — nailka

PHIBHOE HApYWIEHHE ¢ TeKTOHHYECKON  rawdkoil;

6 — 3MeMEeHTHl  3aneraHus  oCeBbIX nosepxuocrei

CKAaJOK BOJIOYEHHSI; 7 — SNMEMEHTHI 3aneranus rop-
HbIX MOpoA

rpauuT-nopdHpa; 5 — pas-

Y14 Bafls (Zmis 717 @eds @5y

Puc. 150. Teonoruueckas cxeMa ydacrka.

I — necuanuku; 2 — cnasllel; 3 — TYdB; 4 — Tonma shdy-

3HBHLIX [MO0pOX CMewWwaHnHoro coctasa; 5 — aafikooGpasHoe

TE/N0 KBaDUEBLIX nNOpdupoB: 6 — damonaansnocts KBapue-

BHIY nopbupoB: 7 — pasnhiBHOE HapyweHHe: 8 — 30M0T0-Co-

peGpsnble KHAL, TPHYpOYeHHBle K OnepRcIHy TpeUlHHa M

OTpLIBA, M 3JAEMEHTBl WX 3aneraHHA: 9 — neMenTbl 3ajera-
HHA pa3phlBHOIG HapyuwleHus

Puc. 151. Teonornvyeckan cxema yuacrra.

1 — necyanukn; 2 — u3pecTHaKH;

4 — pyansle Tena; 5 — pa3pbiBHOE HApPYWEHHE: 6 —

YHACTKH 3aMepoB TPEUHHOBATOCTH FOPHLIX MOPOA;
7 — 971eMeHThl 3ajeranus

3 — 3tbdhy3uBEI



HHfl, aMOJHTYAa NepeMelleHHs onpefe]sieTcs Jerko. 3ajava CBOAHTCH K
ofipefe/feHHi0 ABYX CJAeN0B COMPAMEHHA KUJAB € HapyweHueM (B BHCRYEM
H Jexadem GoKy Hapywedusi). Paccrosinme MeKAy 3THMH CJAeNAMH [0
HanpasJeHuio ITPHXOB CKONLKEHHS W sBAsercs aMmmautynon JE, pas-
HOH 9 M (cMm. puc. 147).

Sanaua 11. Hana ceoaveuneckasn cxema yuacrka (puc. 149).

Tpetiyerca onpedeauts Hanpasienue & amniuTydy nepemeuwierus 8004b
Pa3olBHO20 HAPYUWEHUS 80 Bpema 00pA308aHUA CKAAJOK 60A04CHUA.

Werunnoe nanpapieHue nepeMeuleHdst M0 PA3PLIBHOMY HApyUIEHHIO
MOXKHO ONIpefeauTb, MCNoJAb3ys OpPHEHTHPOBKY CKAAaNoK Bogoyenns. Ha-
IpaBJenHe HepeMellenus: BOCTouHoro 0J0Ka OLIO NepneHJHKYJIAPHBIM JiH-
HUH CONpsKeHHa OCeBOit HOBEPXHOCTH CKAALKH BOJOYEHHA CO CMECTHTEe-
aem. Onpenenus uanpas/iedne nepemeuleHus (R) u 3Haa BuAHMOe cMelie-
HUE HAliKH rpaHuT-nopdHpoOB B miaHe, MOXKHO ONpPeAeNdTh AMIIUTYLY Me-
peMeLlenus 0 pa3phLiBHOMY HAPYIIEHHUIO.

TEMA 3. ONEPAIOWIUE TPEWHHDBI

Sanaua 12. Jawa eceorceuneckan cxema yuacrka (puc. 150).

Tpebyerca onpedeauto Hanpasaexue nepemeujerus 60046 pPaspoi8HO20
Hapyulenus u NOCTPOUTL paspes no AuHuu Ab.

3anava 13. Jana 2eoaveudeckan cxema yuactka (puc. 157).

ITocrpoenvr Ouazpoammbl TPEwuHOBATOCTY 20PHLIX NOPOO HA YHACT-
kax I u ll.

Tpebyerca: 1. Onpedeaure nanpasieHue nepemeuwjenus no paspoie-
HOMY HAPYUERLO.

2. Hocrpoute paapes no auxuu Ab.

Kax yxe oTmeuasoch, onepsioliiie TPeUIHHE WMEIOT BaXKHOe 3HauYeHHe
IJi OTpeneJieHHs RaNpaBleHHs NepeMeUleHHs MO KPYMHLIM CKOJIOBbLIM Ha-
pyuweruaM. HyxKRo ellle pas noOAYEPKHYTh, YTO NIPH ONpeleJeHHn HanpaBe-
HUA NepeMEEHHa N0 pa3pbiBHLEIM HApYIUEHHAM, HCXOAA H3 IMPOCTPAHCTBEH-
HOH OPHEHTHPOBKH ONEPAIOMIHX TPEULHH, B KaXK/IOM KOHKPETHOM c/lydae He-
06X0AMMO HMETh COBEPUIEHHO NOCTOBEPHbIE NAHHBIE O FeHeTHYeCKOM THIe
ONEepSIONINX TPCIUHH (CKOJ MM OTPHIB) M B CBS3H MX € KPYNHBIMM pa3phiBa-
mMH. HeoGxoanMo 10Ka3aTbh OJHOBPEMEHHOCTh ABHMEHHA MO Pa3noOMy H BO3-
HHKHOBEHHA ONMEPRIOUHX TpelluH. [1ag 3T0ro NpOROAATCR MACCOBBIE 3aMephl
TpellHH BOJMH3H pPa3pbIBHOrO HAPYWeEHHS H BAAJMH OT HEro, a MOJYydeHHbie
TPeUIHHHBIE AHArpaMMBl comocTaBasiotcd. KpoMe Toro, usyyaercs w Como-
CTaBJSeTCS THAPOTEPMAaabHAS MMUHEPAJH3alHsi B ONepsiolUX TPelliHax u
OCHOBHLIX HapYWeHHSX, a TakxKe AeNaloTCsi JeTajbHble 3apPHCOBKH.

3HaA NPOCTPAHCTBERHYIO OPHEHTHPOBKY M TEHETHYECKHH THH ONepsio-
UMX TPeUuH, MOXKHO HaHTH UCTHHHOE HanpaBbjeHHe NepeMelleHds B MJO0-
CKOCTH HApyUIeHHds B MOMeHT HX 00pasoBanus rpaPuyeckHM CrocoGoM.
Ha cxeme (puc. 152) nokasayo, 4TO IDHPOTHOE pA3pbBIBHOE HapyuUIeHHe,
najampouiee Ha cepep nox yraom 65°, cOmpoBOXKaeTcss ONepAIOLIIMH Tpely-
HaMM OTPHIBA CEBEPO-BOCTOMHOTO NPOCTHPaHM#A, NaJaOWMMH Ha CEBepo-
zanaj nof yraom 50°. Cmeuienne ceBeproro 6J0Ka NPOHCXOAMJIO B 3amnap-
HOM HAaNpaBieHuH, T. €. B CTOPOHY OcTporo yraa a. Urobul onpeenuts uc-
TUHHOE Hampas/enue nmepemeutenus (K), HEOOXOLHMO HAHTH JAHHUIO CONpS-
KEHHs onepsiouell TpemMHB co cMmecTuTeneM. [lyTeM onucanHbxX Bhilne
rpaduuecKux NOCTPOEHHH HAXOAMM 3Ty Junmio conpsikenns (5—2) u no-
Ka3blBaeM Ha uepTewxe Hanpasienue R, NepneHaHKy/NApHOE JIHHHH CONpPS-
Kenusi. TakuMm 00pasoM, MOMXKHO CAenaTh BbIBOJA, YTo npu 0GpasoBaHHH
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onepAIoMWHX TPEUHH UMea Mecto B3Gpoco-caBUTr. Bucaunii 6ok nmepememan-
cq oA yrsaom P, paBubiM 41° K rOpH30OHTY.

3anaua [4. [ana eeonozuueckan cxema yuacrka (puc. 153). ¥era-
HOBAEHO, 4TO PYOHAR MHCUAQ UMeeT Qnogusbl, NPUYPOULHHLIE K ONepsioujum
TpelHHaM CKaJlblBaHH.

A

Bernonozamensibie paspess

(i
1. TelepxHocms

HUNCHER
fenomaza-
EAENG S
nAeCKOCTIE

Puc. 152. Cxema omnpenesnennst HanpaBlieHus nepemellendst (R) B mnuioc-
KocTH Hapyliehns AB rpadmuuecknM cnocoGoM, YudThiBas OPHEHTHPOBKY
OmepsIoKX Tpewun orpuiza B u B[’

4

Tpebyercs onpedeaurs nanpagieHue nepemeujerus (R) 8 naockoctu
scuaol neped pPyooOTAQNCEHUEM.

[lytem rpaduueckux mnocTpoeHuil yAaeTcs  YCTAHOBHTb, 4YTO BJOJh
PYAHON KHJBL TEepell pPYLOOTVIOXKEHHEM MPOHCXOAHJI0  CcOpOCO-CABHIOBOE
nepemewtenne. Bucsuuit 6ok Kuapl cMmemiasucs mon yraom B=39° K ropu-
30HTAJH.

3anauva 15. Jana eeorocureckan cxema yuacrka (puc. 154).

Onpedeaute amnaurydy crewjenus no Tpewjure neped obpasosarnuem
6apuTosol HeuAbL.

CHauana onpegessieTcs HampaB/JeHHe MepeMelleHus BIOJb JKHAB C
MOMOUILIO ONEpSIIOUIHX TpelluH, a 3aTeM, 3Has IOoJOXKeHHEe CMelleHHOTO
KOHTaKTa MEXAY FpaHnTaMH H Hop(HPHTAMH, MOXKHO ONDENENHTbL aMIJIH-
Tyny cmetlenusi. [1pH Brimoanenidy rpa@HUYecKHX HOCTPOeHHH HEOGXOAHMO
YUHUTBHIBATL MOLLHOCTb JKHJbL.

3anpaua 16. Hana zeoaocuueckas cxema yuwactka (puc. 155). Ha
yuactrax I u Il npoussedenvr maccosvle 3amepol MEAKUX Tpeujusn U no-
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BrromozamensHbie
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0CroMoZaInERLHARA
AeCKOcmIb

Puc. 153. Teonoriyeckas cxema ydacrka. 3
| — rpauuThl; ! — pyanas Kuja; J — pyAuble anodH3bl; 4 -— 31EMeHTHl 3ajACranus

)

g Z5 50 Tiom
e

+
) Y =8 =4 [

Pnc. 154, Teonornyeckasa cxeMma y4acTKa.

[ — rpanutel; 2 — nopdupHTe;; § — GapuTOBLIe KH-
Abl; 4 — TeKTORMYECKAs TAHHKA; 5 — 34eMeHTHl 3a-
AEraHnA
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Puc. 1565. Teonornyeckas cxema y4acTka.

| — rpaHuTH; 2 — pa3spbiBHOe HapylleHHe; J — yyacTKH 3aMepa MEIKHX Tpe-
UHH; 4 — 3J1eMEHTB 3ajleraHHs
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Puc. 156. 'eomornueckas cxeMa ydacTka.

1 — KBapuHTH; 2 — KOHTNOMEpaThl €O CHAKOLWEeHHoH ranbkol; 3 — KpH-
CTANNHYECKHE ClaHUbl; 4 — MPaMOPH30BaHHbIe H3ABECTHAKH; & — MecTa
P3IATHA OPHEHTHPOBaHMLIX 06pa3suoB; 6 — sAeMeHTH 3ajeraHHs




cTpoenst duazpammol ux opueHTuposku. Kpome tozo, ycranosaeno, 4To rpe-
WuRbL, onepsloujue PaspouleHoe HApYWeHue, SBALIOTCS TPeUUHAMU CKAAbL-
BaHUA.

Tpebyerca onpedeiuTs Hanpasienue nepemewjerus 8 NAOCKOCTU pas-
POIBHO20 HAPYULEHUS.

TEMA 4. MHKPOCTPYKTYPHBIH AHAJIH3

3anaua 17. [Hana eceoroeuueckasn cxema ywacrka (puc. 156). Ha
yaacrkax I w Il Ha Kpblabax cKaAaOKW 83ATbl OPUEHTUPOBAHHbIe 00pasybt,
U3 KOTOPbLX W320TOBAEHbL OPUEHTUPOBaHHble uiaugel. [lpocTpancreenHasn
OPUEHTUPOBKA WAUPOB U PEe3yAbTATbL 3aMepO8 ONTUHeCKUX ocell 3eped
K8ApYa NOKA3AHbL HA OUA2pamMMaX.

Yeaemox [ Yacmon T

¢ C
H ] =
« finaw linay " ZEEE‘{ 5 5
Puc. 157. I'eonornueckas cxeMa yuacTka.

| — PAHHHCTBIE CJAAHIBI, 2 — necdaHHkH; J — H3BECTHAKH; 4 — NOJOMHTBHI;
5 — MecTa B3sITHS OPHEHTHPOBAHHBIX 0GPa3LoB; 6 — 3JeMeHTHl 3sajeravus.

T'pebyerca nocrpoute paspza no aunuu BI u onpedeaurs 2enerute-
cKull Tun CKAQOKU.

3anaua 18. Jawa zeoaocecuteckans cxema ywacrka (puc. 157). Ha
yuactkax I u Il Ha Kpoiavax ciaiaOKu 83ATbl OPUEHTUPOBAHHbLIE 0OpPA3YLL,
U3 KOTOpPLLX l320TOBAEHbL OpuUeHTUpOBaHHble waugsl. Ilpocrpancreesnas
OPUEHTUPOBKA WALGPO8 W pe3yabTaTsl 3amepos ONTUHeCKUX ocell sepeit
K8apya nNOKa3ansl Ha OUAZPAMMAX.

Tpebyerca noctpours paspes no auruu BI' u onpedeaurs eeweruue-
cKull T CKAQOKU.

ITpu pemreHnn 3apau HeoGXOAMMO HMETh B BHIY, UTO IPOCTPaHCTBEH-
Has OpHEHTHPOBKa wmaudoB mokazaHa Ha auarpammax. B szagaue 17 maundn
HMEIOT BEPTHKAJbLHYIO OPHEHTHPOBKY, a B 3ajaue 18 — ropu3oHTaJbHYIO.

B caepyiomux uerblpex 3ajauyaXx pacCMOTPEHO NpHMeHeHHe MHKPO-
CTPYKTYPHOTrO aHAJIH3a IPH H3YYeHHH PAa3PLIBHBIX HAapYIIEHHH.
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3anaua 19. [MHaun cxemaruueckud naan yvacrka (puc. 158). Ha
yuactke | 83aT 06pasey U U320TO6ACH WAUG, OPUCHTUPOBAHHbLL 8 NAOCKA-
cTu paspoleno2o wapyuwienud. [loctpoena duaepamma OpUEHTUPOBKU ONTU-
YyecKux ocell 3epex kKsapya.

4
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Puc. 158. T'pacuueckas cxema onpejicaenns AMIIHTY LBl
nepeMelllelHs N0 paspbIBHOMY Hapyllennio (naau).
I —rpauur; 2 — pyanas muna; 38 — paspbiBHOe Hapywenue: 4—
MecTo B3ATHA OpHenTWpoBaunoro o6pa3ua AnA MHKPOCTPYKTYPHOro
ananuaa; 5 — snemelThl 3aJeraHHus

o Iy el -G

Tpebyerca onpedesuTo HanpasaeHue nepemeufenus no pa3poblBHOMY
HAPYUeHUIO U AMIAUTYOY.

3anaua 20. Jana eeonceudeckas cxema ywactka (puc. 159). Ha-
yeactkax | u Il 83atbl opuenTuposantsie 06pasybt U L320TOBACHbL OpUEH-
TUPOBAHHOLE ULALDLL, BbLPE3AHHbIE NO AUHUU NAOEHUL PA3PLIBHO20 HApYyULe-
Husa. B waugax samepenst no 200 soixodos onruteckux ocel sepex Keapya.
Peayavrarst usmepenuil Hanecenbt HA pagHonaouiadHele npoekyuu u obpa-
boranel no merody usoruHUl.
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Puc. 159. Teonornueckan cxema yuacTka.

| — rpaHoAMOpHTLI; 2 — KBapuesbie nopdHpbl; 3 — paspuiBHOE HapyUeHHE;
4 — MecTa B3IATHA OpPHEHTHPOBAHHLIX 06PA3LOB; & — rOpPHIOHTANH
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Puc. 160. Teonormvecknii naan yuacrka,
I —rpaunt; 2— pyanana kuna; 3 — nocaepyasoe
paspblBiOe Rapyuwenne; 4 — yyacTox B3aTHA OpHEH-
THpOBaHHOTo o00pa3sua; 55— snemeHThl 3ajeranus
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Tpe6yerca. 1. [Toctpourse paspes no aunuu Ab.

2. Onpedeauts amniuTyly CMeujeHus no HAPYUIeHWO, ecal OpUeHTU-
pPOBKQ OATUHECKUX OcCell 3eper K8apya 8 NAOCKOCTI HAPYUIeRUs umeer 6u0,
nokasaxuoii na duazpammax (sapuantor 1 u 2).

S3anaua 21. Jlan eeosceudeckuli naan yeactka (puc. 160). Ha
yuactke | 83T opuenTuposaHnbli obpasey U u320TOBAEH WAUPD, OpUEHTU-
POBAHHDLIL 8 NAOCKOCTU nocaepyonozo Hapywenus. Pesyaorarsl samepos
OpUEHTUPOBKU ONTUMECKUX oOceli 3epen- Keapya npedcrasienst Ha dua-
2pamme.
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Puc. 161, 3apuconka pyanofi xuam (naam).

I — cnanub; 2 — rpadut; 3 — nafika raG6po-pauaGasa; 4 — pYyAHas Kuja:
KBapu-nHpHTOBaaA (@) H kBapl-monnGaenunToBan (6) MHHepaabHble accollua-
UHE; § — MECTO B3ATHA ODPUEHTHPOBAHHEIX o6pasnoB; 6 — SACMEHTH 3AREranHs

Tpebyerca onpedeiute amMniutyoy nepemeuieHus noO pa3poulBHOMY Ha-
pyuienuro, NOCTPOUs paspes 8 NAOCKOCTU CMECTUTEAS.

3anaua 22. [Jan naan pyouoir scuaer (puc. 161). Ilpocrparcreen-
HOS OPUCHTUPOBKA WAUGOB U pe3yrbTarvl 3amepos8 ONTU4ecKux ocell 3se-
pen keapya Ha yuacrkax I u Il nokasans: na duazpammax.

Tpebyerca onpedeiuTo HUCAO U HANPABACHUE NEPeMEUeHUll 8 NAOCKO-
CTU pYOHOL HCUADL.

Kak yxe orMeuanoch, mandbi, H3roTaBiHBaeMbie K3 CHEHUAJbHO OTO-
6panublx 00pa3loB, OPHEHTHPYIOT B IVIOCKOCTH pPa3pblBHOIO HAapyLIEHHT
WK 10 JuHUK najedus napywenud. [Topona usyuaercs kak BOJUSH, TAK H
Biaay ot Hapywennf. Ilonyuaemble AHarpaMMbl TEKTOHHTOB AAiOT BO3+
MOKHOCTL YCTAHOBHTb HANpAaBJEHHE IBHMKEHMS B INIOCKOCTH DPA3DPBIBHOIO
HapyueHus.

B kauectBe mpuMepa pemeHa 3ajgaua 19. Mayuenwe muinga noxasano
HaJHuMe S-TEeKTOHHTA C OCbi0 @, COBHAjaoulell ¢ JHHHeH najeHHsT Hapy-
menusi. CuaenoBaTesabHO, HampasJjeHHe JBHKEHHSI B IJOCKOCTH Hapylle-
Hus OLIIO BEpPTHKAAbHLIM. 3aTeM rpauueckuM cnocoboOM HaXOANM JHHHH
CONpPSKEHHS CMEILeHHBIX 4acTedl PYAHOH »KHJIbl CO CMECTHTEJeM, a pac-
CTOSIHME MEKLY 3THMHK CJlefaMi N0 HANPaB/ASHHIO OCH @ S-TeKTOHUTA H
ecth amnautyna AE, pasHas 32,5 M.
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Pue. 162. DneMentsi 3aieranus pyaHo-
ro croaba
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Puc. 164. Pynuult cton6 Ha mepeceueHus paspLiBHBIX Puc. 163, P : 6 "
Hapymennii (nnan). HC. . Pynusin crond, npnypouemlhuj K YYacTKy mne-
! — rpaunT; 2 — pa3spbiBanie papymenuss; J — pyAHbll cTOAG; pecetennsd pasphiBHbIX HapyLUIEHHH (n‘"aH)'
4 — ’3neMeHTBl 3aneraHus | — rpauuT; Z— paspbiBubie HapyweHus; § — pyAubiii croaG;
. 4—oneMeHThl 3ajeradud
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Puc. 165. Pynmwe cron6u
1/1aCTOB KapOOHATHLIX MOPOA PAa3PHIBHLIM Ha-
pywennem (naamu).

I — cnanubl; 2 — HABECTHAKH:
pPa3pbiBHoe Hapyulenne;

3MeMEHThl 3anaeraHus

Ha mepeceveHnu

3 — necyanwKH; 4 —
5 — pynusie  cronbel; 6 —

. g & 10
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Puc. 166. Teonornueckas cxema yuwacTka ¢
Pa3aPuYHBIMH CTPYKTYPHBIMH THNAMH pPYAHLIX
cTon6oB.

I —rpanuthl; 2 — GazanbHble KOHFJIOMEpaTh; 3 —
NMeCYaHHUKH; 4 — H3BeCTHAKH; § — pa3phiBHOE Hapy-
uweHHe; 6 — MUHEpanHINBaHHAR ONEpAIOLAA TpPeuUlH-
Ha; 7 — pyanble cronGunl; 8 — aneMeHTHl 3ajeranus

/:‘Mvﬁ o 3o

o B By B¢ (385 sl

Puc. 167. Teonornveckan cxema ydacTka,
I — necuannku; 2 — napecTrAKM:
KH 1naGazos; 4 — nopynnoe pas

5 — pynusie Teaa:

3 — nopynssie nati-
PHIBHOR HapylleHHe:
6 — 31eMeHThl 3ageranns



INpu pewennn 3anaun 20 B NMOCTPOEHHH pa3dpe3a 3JeMeHTHl 3a/eraHus
rOPHBLIX NOPOA U paspLIBHOIO HapylleHHd cJelyeT ONpPEAe]HTb HCXOAA H3
tonorpadpuu MecTHocTH. 3ajgaya 21 Jerko pelaercs IMyTeM TNOCTPOeHH:
POJOJLHOrO paspe3a B IJIOCKOCTH pas3pbiBHoro mapyuwenns. ITpu pewenun
3agaun 22 HeoOXOAUMO ONpele]HTb HANpaBjeHHe BHYTPHMHHepaJH3alLHOH-
HBIX TIO/BHIKEK.

TEMA 5. PYAHbBIE CTOJIbBbI

[Ipu nposeienuu pasBenoyHpix paboOT YacTO NMPHXOAHTCA HMeTh NeNo
¢ PYAHBIMH CTOJGAMH, NPHYPOUEHHBIMH K yYacTKaM MEpPEceueHis, COmpsi-
AKeHus, pa3BeTBJCHHS Pa3pPLIBHLIX Hapyllenuil, yuacTkaM HCKDHBJEHHS Ha-
PYIIEHHH M CONPSXKEHHHA C HUMH ONepAIOLIHX TpeliMH, a TaKkKe K MecTam
nepecevyeHns MIACTOB, GJATONPHATHLIX AJS JOKAJH3aLHH OpYAEHEHHs, pas-
PHIBHBIMH HapyUWeHHAMH. DieMenTh 3aleraHus TakuX pYARHLIX CT0160B
ONpefeNslOTCs 3JeMEHTaMH 3alJieraHus  PaspbiBHbIX  HApyLIeHHH u nJja-
CTOB I'OPHBIX MOPOJ.

Pynubifi ¢ToN6 ¢ HAKJOHHON OCbIO H CJerka yAJHHEHHBIM B OILHOM Ha-
npaBJeHid FOPH3OHTANLHBIM ceusHneM H300paxen Ha puc. 162. Cpean ade-
MEHTOB 3aJieraHus cToa6a pasanuaioT NPOCTHPAHHE, CKJIOHEHHE, HLIPSHHE
H majenue. Bce ouu onpeflensiioTcs Mo OTHOWIEHHIO K CHCTEME KOOPAHHAT
ydacTka MecTopoxaeHusi. [asi BceX CTPYKTYPHBIX THIOB PYAHBIX CTOJGOB
HeoOXOMMO OMPEeAeNHTb TOJOKEHHE OCH PYAHBIX CTONOOB: a3UMYT NPOCTH-
panusi ee rOpu3OHTaAbHON npoeknuu (a) M yros norpyxeuns ocu (B).

3anpaua 23. Han pyouvil croad, npuypoueHubill K y4acrky nepece-
4eHus paspoienblxy Hapyuwenuid (puc. 163).

Tpebyerca onpedesutTe a3umMyT RPOCTUPAHUL OCU PYOHO20 CTOADQ U
20N ee Nnoepyscerus.

Banaua 24. Han pydneli croab Ha nepecetexHuu paspolérbly HAPY-
wenuti (puc. 164).

Onpedeaurs IAEMEHTOL BAAC2AHUR PYOHO20 €TOA6Q U ROCTPOUTL PA3-
pes no aunuu AB.

3anaua 25. Jawner pydnste croabol na nepecedexuy niacros Kapbo-
HarHolx nopod paspoieroim Hapyuwenuem (puc. 165).

Onpedeauto 3aementbr 3aiecanusi — pyoHwvlx cT0A608 U NOCTPOUTS
paspes no aunuu Ab.

Sanpaua 26. [lana ceocsozuveckas cxema yq4acTka ¢ PASAULHBLMU
CTPYKTYPHBIMU TURAMU PYOHbIX cTOAG08 (puc. 166).

Onpedeaurs: 1. Hanpasaenue 0opydno2o nepemeujequs 6 NAOCKOCTU
Hapyulents i amMnauTyoy.

2. JaemenTol 3ane2anun pyorslx CTOA008 U nokasare hpednorazae-
Moe npodosdcerie Ux HUxMce noBepXHOCT.

3anaua 27. Jana 2eonozuveckan cxema yuacrka (puc. 167).

Tpebyerca: 1. Onpedeautt 3aeMeHToL 3AAe2AHUS  CTOAB00OPAZHBIX
pYyOHbLX TeA.

2. Halltu noaoscenue cmeujernolx vacreil pyoHelx Tea 6 sucsuem 6o-
Kif Hapyuierua.

B kauectse npumepa paccmorTpuM pemenne sanaun 23. Ock pyjHOro
cronba 3nech ABASETCS JMHHEH NIepecevyeHnss JBYX pasiiMyHO OPHeHTHDPO-
BaHHBIX muIocKocTell. [opH3oHTanbHAS NPOEKUNsT OCH ONpejessieTcs rpadu-
geckuM crnoco6om. AsumyT mpocrupanus ee a=150°. Yron norpyxenus
cronifa HAXOAHM METOAOM COBMelleHHLIX paspesos. Ha rpadmux Bcnomora-
TelILHLIX Pa3pes3oB TEPEeHOCHM TOPH3OHTAIbHOE TPOJOJ/IKEHHE — py/AHOrO
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cronba (6) ana ray6unnt f, B3ATOE C IJaHa, W ompejenseM yroa f=65°
On Bcerna oxasbiBaeTcsi MeHbIUe YIJIOB IafeHHsl TPELlHH, OrpaHHYHBaIO-
WHX pPyAHLIA cTOAO.

TEMA 6. HCTOPHSI ®OPMHPOBAHHS TEOJIOTHYECKOH CTPYKTYPBI
PYAHBIX NOJAEH H MECTOPOXXAEHUH

YcranoBaenne ucropuu (GOPMHPOBANHA ~ TEOJOTHUECKOH  CTPYKTYpH
PYLHOro 1oJisi, MECTOPOXKAEHHS M PYAHOro Tesaa SIB/AAETCS HEOOXOAHMBIM
KaK [Js pellieHHsl TeHeTHYeCKHX BONPOCOB, TAK H [Js BhISCHEHMs 3aKOHO-
MEpHOCTEe! J0KaJH3alMH ODYNeHEeHHS, 4TO oOecneunBaeT Haunbonee pauno-
Ha/JbHOE HalpaBJeHHE MOMCKOBBIX H Pa3BefloyHLIX paborT.

Ilpu wuccnenoBaHUH CTPYKTYPLI PYAHOrO IO HJAH MECTOPOXKIACHHS
06bIYHO BBIEJHIOT 3Tankl uX (GOPMHPOBAHHSA, O] KOTOPHIMH INIOHHMAIOT
onpeeseHHble (MHOrJa 3HAYHTE/bHbIE) IPOMEKYTKM BPEMEHH, B TEUEHHE
KOTOPBHIX TIPOHCXOAHT 0GpasoBalue 3JeMeHTOB CKJIaA4aTOH CTPYKTYPHI, pas-
PHIBHLIX HApYIICHHH, BHeJpeHHe MarMaTHUeCKHX INOPOJ H OTJOXKEeHHe PYI.
Boigenenne Kaxaoro srana AoJKHO GbiTh 000CHOBAHO AOCTOBEpPHBLIM (ak-
THYECKHM MaTepHaJOM, OCHOBAHHBIM HAa JeTaJbHbX 3d4PHCOBKAX, B DPALe
clyuaeB MOAKPEMIAEMBIX MHKDOCKONHUECKHMH HccaeaoBaHnAMH. OcobeHHO
BAXKHO OIpeIe]HTh BPeMs pPYLHOTO mpouecca MO OTHOIIEHHI KO BpeMeHH
$opMupoBaHua TEKTOHHYECKHX 3JeMeHTOB (CKJAafoK, paspelBOB) H [pO-
IRJIEHUAM MarMaTHYeCKHX 00pasoBaHuil (MHTPY3HBHBIX H BYJKAHHYECKHX).
OGLIMHO HAa KamKAOM OOBEKTe BLIAEASIOT JOPYAHBIH, PYLHbIH H MOCJEpya-
HbIH 3Tanpl. Beeria Ba)KHO BOCCO3/aTh [eOJOTHYECKYI0 OOGCTaHOBKY, CyLle-
CTBOBABIIYI0 K MOMEHTY DPYLOOT/OMKEHHsS, TAK Kak IyasHbiM ofpa3oM oHa
onpejessieT 3aKOHOMEPHOCTH JIOKAJM3allHH OpYAEHEHHSI M pasMelleHHS
pyansix Tes. TexTomnueckue OBHXKEHHS PYIHOr0 3Tana HaXoAsT OTpaxkKe-
HHe B MOPGOJOrHH H CTPOEHWH PYAHBIX TeJ, 30HAJLHOM pacnpejiegeHHH
MHHEpaMu3aluil Pa3JHYHBIX CTadnH, MPHBOAAT K oOpasoBaHuio oboralieH-
HbIX yuacTKoB. C noCHepyIHBIMH TEKTOHHUECKHMH JBHXKEHHSIMH CBS3aHO
yenomuenne GopMel PyAHBLIX Tes, MeTaMophuaM py.

Onnako BbIleIeHHe JTHIIb TPeX 3TanoB (LOPYAHOro, pyaHOro H macie-
PYAHOro) OYeHb YACTO OKA3bIBAeTCS HeJ0CTATOUHHIM. [lopyanas uCTOpHS
tdopMHPOBAHHS CTPYKTYPHl MeCTOPOMKAEHHH B OOJbIIHHCTBE C/Ay4aeB BecCh-
Ma caomxuan u muorostannasn. Oco6enno 3T0 KacaeTcsi CK/aajdareix o6.aa-
crell €O CJIOMHBIMA MarMaTHYeCKHMHU (MHTPY3HBHLIMH H BYJIKAHWYECKHMH)
KOMILIEKCAMH TI0POJ, a TaKKe 06JacTell TEeKTOHHYECKOH M MarMaTHUecKOH
akrtususanun. IlosToMy B ROpYAHOR HCTOPHH BBIAEJNSAIOTCS 3Tanbl GOpMH-
POBaHHA CKJIA[UATOCTH ¥ PA3PHIBHBIX HAPYIIEHWH, BHeJDeHUs MarmMaTHye-
cKHX o6pasoBaHuil (MomKerT OLITb HECKOJIbKO 3TANOB), a 3aTeM BLIABJ/AETCHA
4 coBCTBeHHO npeapyaublii sran. HanGosdee cI0xHOI ABJAsETCS HCTOPHS
hopMHPOBAHHS MECTOPOKAEHHH, TPHYPOUCHHBIX K KPYNHBIM BYJKaHHYE-
CKHM COOpYKEHHAM H OT[AEJIbHhIM JKepJaM BYJAKaHoB. B Takux ciayuasx
06s3aTeTbHO HYJKHO pAa3IuyaTh CleldylollHe 3Tanbl:  JOBYJIKAHHYECKHH,
BYJIKaHHUeCKHe (COGCTBEHHO BYJKAHHUYECKHII H CYyOBYJIKAHHYECKHIl), 3TaAlbI
BHE/IpEHMs] THNaGHCCaJbHLIX TPAHHTOMIOB H JaeK, PYAHBI H [0C/aepy/IHbIH.
lunporepmanbuas nesiTelbHOCTh HHOrJA CaMa OKasbiBaeTcs MHOTO3TallHOMH,
pasje/eHHOH BHeApeHHeM MarmMaTHYeCKHX Tell.

Ananusy ueropun (GOpMUPOBAHHUSI CTPYKTYPHI PYAHBIX NOJCH H MeCTo-
pOXKJieHHH B TMOCOOGHH OTBeJeHO 3HaunTenbnoe Mecto. IlpuBelens 3amauu
10 MEeCTOPOXKAEHHAM KHAbHOTO (29—32) u wToKBepKOBoro (33 u 34) TH-
0B, & TAKikKe [0 MeCTOpPOKAECHHAM, NPHYPOUCHHBIM K BYJKaAHHYECKHM CO-
opyXeHHAM H TpyOKaM B3pbiBoB (35—38).
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Puc. 168. Teonormueckuit mnaHn yuactka (mo
JI. K. Jlykuny).
1 —cnanusl; 2 — necyaunkn; 3 — rpanut-nopdups;; 4 —

namnpoduppl; § — paspbiBHble HapyweHus; 6 — pyauoe Te-
JN10; 7 — 3MeMeHThbl 3ajeraHus

*

Puc. 169. OcHoBHbIe 3Tanul (GOPMHPOBAHHA TeOJOTHYECKOH
CTPYKTypsl yuyactka (cM. puc. 168) (mo JI. WM. Jlykuuy ¢
.!IO{]OJTHEHHF[MH) .

a — nonaftkosblit (06Gpa3oBaHHe CKNAAKH H 3aJ0¥KEHHE pa3pbiBHBIX
HapylueHufl, conpsXKeHHblX €O CKnamkoil); 6 — BuejppenHe jaex
rpaHuT-nophHpoB; 8 — BHeApeHHne naexk naMnpodHpoB; 2— pyA-

Hblil; 0 — mocnepyaHbIf =
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Pue. 170. l'eosoruueckas cxema yuactka (mo
A. B. Ipyxuunny, 1952 r.),

| — rpanuT nopdHps;; 2 — rAUMTH KATAKAASWDORAH-

Hble nonocuaTthie; J— raGbpo (KCeHOMHTHI); 4 —

naMnpogupel; 5§ — cHeHBT-nophUPL; 6 — NerMaTHThI;

7 — pyAuoe Teno; & — paspbiBHbIE HapylueHusa; 9 —
9/ICMEHTbl 3aseranus
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Puc. 171. Teonornueckass cxema KHJILHOTO
BOJL(PAMOBOro MECTOPOKIAEHHS,

I — xcenoant HHMXHenaneo3oicKkoro KBapLeBoro

AHOpHTA; 2 — KOHTAKT MEMXAY Me3030fICKHMH H na-

Neo30HCcKHMH  rpaHHTOHAAaMH; 3 — pailku rpanodu-

poB; 4 — nafiku KBapuesbiX mopdupos; § — KBapn-

BONbGPAMUTOBLIE JKHABI; 6 — paspuiBHble Hapylue-
HHA; 7 — 3e@MEHTLL 3aierauus
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Puc. 172. Pasapes nonuMerasinueckoro Mecto-
POKACHHA.
/I —cnanuel; 2 — poroBooGManKoBbiE  TOPGHPHTEL

3 — CHAJl KBAapUeBLIX [HOPHTOB; 4 — pDYAHBblE Tena:
5 — paspbiBHLIC HapyIIeHHs
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Puc. 174, Crpykrypnast cxeMa WITOKBEDKOBOro MojubneHo-

BOr0o MeCTOpOXAEHHSA,

1 — rpaHuT-nopdpHpu  (J3); 2 — MeNKo3epHHCTHBIE AAArHOrpPAHNTH

111 o ~ uuppupusnannie  GuornTosoie riradutil (T): 4 — paapuip-

Hble uapywenin; § — pymonocusll WToOKBepK; 6 — LuarpaMmbl 3je-

MEHTOB  3aneraius RPOKUIKOB! 1 — KBapuU-monHOAEHUTOBBIX,
2 ~— KBapy-NHPUTOBBIX, 3 — KBApL-KupGOHATHLIX

Puc. 173, Teonoro-cTpykTypnas cXeMa JKyrckoro oJoBo-
pyaHsore mectopoxacuna. Yykotka (no B. [. Haprtukoesy
u M. H. Jlenewosy. 1972 r.).

I—3 — Bepxudft otfen Tpuaca: J — aleBPOHTH ¢ PEAKHMH MpoO-
CAOAMH GecHanHHKOB (BEPXHWUA TOPH3ONT); 2 — ANeBpOAUTI W CAaH-
usl (cpeauuit  ropusonT). § — nNecuanukd € MaNOMOULHLIMH  NpO-
CNOAMH TAHHACTHIX CAAHUEB (HMMUUA Toala): 4 — pafikp namnpo-
DHpos: § — nalikn W WTOKH KBapuenslx NophUpoB: 6 — FPanNT-
nopdupet; 7 — paiiki drenwantos; 8 — nailku  AMOPHTOBHIX nopdyi-
pHTOB; ¥ — minepanuzobanibie  30ubl  faek; [0 — oKBapUOBAHHBE
napoast; JJ — KacCUTepHT-KBapueBhie Muanl; [Z — pasphisuble Ha-
pYweHun: [3 — KOHTYP HHTEHCHBHOrQ OpOroBiKOBanHA; /4 — npea-
nonaraemMbli FPAHAUTOHARBIN MacCHB; /& — HAeMEHTH 3ajerauus
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Puc. 175. CxemaTnanpobaniibie Teonormueckuii naau (ropusowt mronsuu  Duauncon) w
paapes mectopoxkiaenns Kaafimake (mo C. P. Yoaaecy u 1p., 1973).
(nereufy cM. Ha cTp. 249)
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Prc. 176. Teonornueckas cxema
PYOHOCHO najeoByJKaHHye-
CKOH Kaabaepsl.

I — OTAOMEHHA HHKHUX CTPYKTYPHBIX
AIPYCOB (Ha cxeme He 3alITpHXxoBa-
HO); 2 — ByAKaHOTeHHLIE  NOPOALI;
3—4 — cyGpynnannteckan thaunn:
3 — rpanut-nopdupel; 4 — aunapuTo-
Bule, JAHNAPHTO-AAaUHTOBLIE nopdHpsl
H Ipyrue nopclbl; § — ByaKaHHue-
CKHE JKepaa H  TPYGKH  HiNKIBOB:
6 — MecToOpOKIEeHHS CYNbhHANRKIX
pyn: 7 — nailkH ocHOBHOTO H Cped-
Hero coctaBa: 8 — naitku auaGa3os;
9 — ranaGuccanbubie rpanuTh; 10 —
PaspuBlble HapylIeHHs

O B B Bl (Ml
() =) =) v Eav

Puc. 177, Teonornveckufi paapes

(@) u nmaan ropusoura 3 (6)

OJIOBAHHO-CEPE6PAIOr0  MecTo-
poXKAEHHS.

I — naneo3lofickue caawubl; 2 — KOH-

raomepathl; 3 — naBoOpexkunH; 4 —

TYdH: 5 — SKCTPY3HBIIHIE AHNAPHTO-

Bue NephHpnI: 6 — paspbiBubie Hapy-

WeHHR; 7 — pyarule Kiabs; 8 — pyi-

Hyil WTOKBepK; 9 — 3eMenThl 3ane-
raHus

o 100 Z0m
e

B+ [(£1¢ =3¢ A7 B [ma]e

TMopoALl TPETHUIIOrO MarmaTHuecKoro Komnaekca: J—4 — nopduposbie nopofbkl  rpynnst  Kaafimakc:
1 — nosanue Aailkh  pUHOAHT-nNopdiupoB: 2 — BHYTPHUPYAHbie nopdupoBble  aalikw; 3 — Llentpaapunifl
MaccHB nopdiHpoBbiX nopoa wrToka Kaaiimake; 4 — Kro-3anaannii maccHs noppHpos wroka Kaaf=
MaKe; § — KBapu-monuoHuToBbie nopdupbl: 6 — dopmaunn MunTepn neUCHAbBalCcKoro BospacTa (Pz),
colepKallan okono 40% CHANOB KBapueBbIX MOHILOIHTOB TPeTHYHOrO BO3pacta; 7 — nowemGpuilckne
NopoAbl: FPaHHThl H KPHCTAAAMYECKHE CAdHIb, HepacufeHeHHbie; 8§ — CHALHO OKBAPIOBAHHBIE HOPOLLL;
9 — KoutTyp MmoaubaeHoBoro opyaenenns ¢ conepxanvem U,2% Mo; [0 — paspbiBinie  Hapylwenns;
11 — KOuTaKkThl ropiblX MOpoA upeanofnaraembie; /2 — rpannua CHAbHO OKBapuoBailiLiXx nopoad (nocre=
neHHan), [3 — npeanonaraemMoe [ON0XEHHE KOHTAKTOB NOpoAd B 30HE OKBapuUEeBalHA; [4 — 3neMenTbl
3ajeranus 1010CY4aTOCTH AokeMOpuiickMXx nopon; /6 — 3aeMenThbl 3ajeraHusA 1aneo3oiiCKHX nopol, Aa-
€K H pa3pbiBHLIX HapylleHHH
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3anaua 28. Jan ceosceuneckud naan ydacrka (puc. 168).

Tpebyercs: 1. BblasuTe OCHOBHble 3TANbL POPMUPOBARUA 2e0r0eute-
CKOU CTPYKTYpbL Y4acTKa u usobpasute Kaxcobli sran ordeabHol cxemou.

2. Onpedeauts eeHeTUHeCKULl TUn paspbleHbLx Hapyuieruil, 8vlNOAHEH-
Holx Oatikamu u pyood.

dopMHpoBaHHe CTPYKTYpPbl MECTOPOXKIEHHS, NPHYPOYEHHOTO K AHTH-
KJIMHAJLHON CKJAANKe, OCA0YKHEHHOH HECKOAbKHMH CHCTEMAaMH PA3HOB03pacT-
HLIX Pa3pbIBHLIX Hapymenuii NPOMCXOAMAO HE MeHee uYeM B NAThb [OCAeAQ-

RaTeAbHbix 3Tanos (puc. 169).

x X
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Pue. 178. Tleosoruueckue paspe3 (a) H naan

(6) MeLHOro MecTOpOXKAEHHS, NPHYPOUEHIIOro

K BYJKaHMMECKOMY XKepay € KaAbaepodt oce-
JdaHuA.

1 — kpapuespie  auoputhl; 2 — Tyde; 3 — nasoGpek-

YHH: 4 — pyAusie  Teaa; 5 — Koaulenbie Operuun

ocenalnn (opyaeHennie); 6 — Kpapuesuie nOpQHpsLI;

Puc. 179. Pa3pe3 noJauMeTasiu-
YECKOro MeCTOpOXKAEHHs, MNpH-
ypouenroro x TpyOxe B3pbiBa,
I — UHTpY3aHBHBIE (OpOAb;; 2 — run-
aGuccansible  rpaHuT-nopgHpp: 3 —
TeKTOHHUeCKUe TpeuuHs; 4 — mac-
cHBHLIE  cyabdHAnble  pyAab; §—

7 — namnpodrpul; 8 — AHNAPHTO-AAUHTLI; 9 — anje- BRpanseunnie  cyabduidsie  pyLsl
3HTOBbe HOPGUPHTE; [0 — pa3puiBHble HapYIIEHHS 6 — OpeKkuHH BipwiBa, 7 — Daiiku
nophupuTos
Sanmaua 29. Jana eeorozuueckas cxema yiacrka (puc. 170).
Tpebyerca onpedeautv: 1. Hctopuwo — opmuposanus  CTPYKTYpoi

yuacrKa.

2. TeneTudeckutl Tun pydoeMeUjatOWUX TPEULUH.

3. Amnautyder nepemeujeruil 80046 Tpeujun 8 Kancdom arane Gopmu-
poBarUf CTPYKTYPOL.

4. Bpemsa 3a10MceHUL MEAKOL TPEUWUHOBATOCTI 8 2pAHUTAX.

3anaua 30. [lana e¢oao2uueckas cxema MUAbHO20 BOAbHPAMOBO2O
mecropoxcdernus (puc. 171).

Onpedeautsv: 1. 3ranst GopMuposanus CTPYKTYpol MECTOPONOCHU,

2. [eneTuueckue Tunbl Tpewjur, BMewaIOWUx pyoxble dHusbl 4 OadKu.

3. OTHOCUTEAbHYLE BO3PACT PA3PLIBHLLY HAPYULEHILL.
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3anaua 31. [Jan paspes NOAUMETAAAUYECKO20 MECTOPONCOeHUR
tpuc I 72),

Tpebyerca: 1. Boiasutre 0cHOBHble aTanst (OPMUPOBAHUA CTPYKTYPbLL
MecTopoycoenus 1 us06pasute Kacdolll aran ordeabHold cxemoll.

2. Onpedeauts 2eneTudeckull TUN pA3PbIBHbIX HAPyuweHul Kandozo
ITANA U HANPABACHUE NepeMeuierHus no HUM.

3anmaua 32. llana eeoao2o0-cTpyKTypHas cxema. IKyackozo 02080-
pyoHoeo -mecTtoposcdenusn (puc. 173).

Onpedeaurs: 1. [ocaedosareabHocTs 2eosoeuveckux cobolTull Ha nao-
wadu MecTopoNcOeHUs L BOBMONCHble 2eHeTUHecKUue Tunbl pa3pbiBHLLY HA-
pyuLerl.

2. OcnosHble aranvt GopMupoBaHUs CTPYKTYPbL MeCTOPONCOeHU.

3apaua 33. [ana cTPYKTYpHas cxema WTOKBEPKOBO20 MOAUOIEHO-
8020 mecroposcdernus (puc. 174).

Onpedeautv: 1. CTpYKTYpPHO-260A02UHECKYIO NOBULUIO MECTOPONCOCHUA.

2. [locaedosateabHoCTb OpMUPOBAHUA UITOKBEPKA.

3anaua 34. [lan cxemaru3upoBaHHbLl 260A02ULECKUL NAQH U pasped
smecroposcdenun Kaatimarce (puc. 175).

Tpebyerca: 1. OnpedesuTs OCHOBHbLE ITANLL POPMUPOBAHUL CTPYKTYPbL
MECTOPOHICHUA.

2. [Ilpedycmotpers meponpuatTus Oaf OONOAHUTEAbHO20  UBYHEHUS
CTPYKTYPbL MECTOPONCOCHUA.

3anaua 35 Jana eeosceuueckas cxema pPYOOHOCHOU NaAeo8yaKa-
nuueckoll kaarvdepol (puc. 176).

Tpebyerca 1. Botasure ocHosHbie aTanbt opmuposanus Kaassvlepol u
npedcrasurs ux 8 sude pada cxem.

2. Hamerure nopsadku paspblérblx  Hapywierud (nepgoeo, 8TOpPOeO,
Tperve2o u 6oaee BblCOKUX), pa3paboTars A HUX [CAOBHbie 0003HAHEHUA
u npedcrasurs 8 sude CTPYKTYPHOL cxXemol.

Sanmaua 36. [an ecosoceuueckuil paspes u naiax 20pu3onHTa 3 0A0-
8aAHHO-cepebpanoeo mectopoxcdenus (puc. 177).

Tpebyerca: 1. Boiasute ocHosHble aTanvl GOpMUPOSAHUS CTPYKTYPbL
MecTopoNcOenus 1 npedcrasurs X 8 sude cxem.

2. [lokasars na paspesde npednosazaemyro  3pPOOUPOBAHHYIO  4ACTb
SKCTPY3UBA AUNAPUTOBLIX NOPHUpOB.

3anaua 37. [an eeonroeuteckuil paspes u niaxn medHoz20 MeCTopOC-
denusn (puc. 178).

Tpebyercsn 8blABUTL OCHOBHbLIE ITANLL HOPMUPOBAHUS CTPYKTYPbL Me-
CTOPOJNCOCHUA.

3anauva 38. [Hax paspes noOAUMETAAAUYECKO20 MECTOPOICOEHUS,
npuypouernozo K Tpybke eapoieu (puc. 179).

Tpebyerca 8b198UTH OCHOBHbLE ITANbL (POPMUPOBAHUA CTPYKTYPLL Me-
CTOPONCOCHUA.

TEMA 7. TEKTOHHYECKHE MNOJifg HANPAXXEHWH

B pyaHBIX HOJSIX M MECTOPOMAEHHSX Ieosor HabJI0fdeT pe3yJbTaThl
Aetopmalinil rOpHbIX MOpPoJ (CkaajadaTbie (OPMBI W pa3pbiBHble Hapylie-
nus). Ha ocnoBanun stux HaGa0AEHNH MOXHO BOCCTANOBHTH MOJSA TEKTO-
HUYECKHX HANpsIKEHHH, KOTOpble CYLLeCTBOBA/JH HA ONpeleseHHbIX 3Tanax
GopMiipoBaHusa CTPYKTYPBI MeCTOPOXKIENHi H NMOpoAnaH 3TH AedopMallHH.

IMpu anannse reosOrHY4eCKOil CTPYKTYPHI MOM(HO NbLITATHCH BLIACHHTb
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JHIIb OPHEHTHPOBKY IJIABHLIX OCeH HampsizKeHHH, CYHTas HX COBNAdalollH-
MH C rjaaBHbiMH ocsaiMu gedopmaunn (Beaoycos, 1971). Ilpn onpenenenun
raBHLIX Ocefl AeopMalliu B CKjaagyaThix paloHax HeoGXoAHMO JeTallb-
HO H3yyaTb pa3/HH30BaHHe H OyAHHAXK  OTHOCHTEJbHO GoJee XPYNKHX
CJI0€B, 3AKMIOYEHHLIX cpenl OoJee MAACTHYHBIX, M3YYATH CKJAAAKM BOJIOYE-
HHSl M MEJKYI0 TpelllHHOBATOCTb (KAMBAXK).

[Tpn Boccranossenun mnodeit pedopMalunH H HaANpSXKEHHI MO paspbl-
BaM rJlaBHOE 3HayeHHe HMeeT BbICHEHHE TEeHeTHUYECKOro THNA TpeLlHH
(ckosl waH OTPLIB) H HANpaB/ACHHA MNepeMelleHHil 10 CKOJOBbIM Hapylle-
HuSM. TpewyHbl OTpPBIBA BCErjlla pacnoJaraiTes HopMalJbHo K ocH A —

MaKCHMaJbHOr0 pacTsKeHHda " YAJHHeHHd
i (cM. puc. 9). Tpewuusl cxanuBauUa COBNA-

Gl : i v & JlAI0T ¢ MJ0CKOCTAMH MaKCHMAaJbHbIX Kaca-
$ v+ | TenbHbix HanpsixeHuid. M ecau Ha MecTo-
i J’" ¥ +§ A POXKIEHHH HMEIOTCHA [Be CHCTeMbl TpEULIHH
J : Jat o CKOJ1d, pacnofoXeHHbx nmoa yraom 90°, To
+ +3 /L' -+ JUHUA NepeceueHHs 3THX CUCTEM COOTBET-

L
e
&

CTBYeT cpelHelt ocu gedopMauuu ¥ HaAnps-
xkenuto B. Ocb maxkcumansuoro cxarua C
meprneHaAnKyasipa K ocam A u B.

B npuponueix ycnoBuax aedopmanus
ABasercsl obbeMHON. PacTaxenue npoucxo-
auT no nBym ocam — A u B. Uucao cucrem
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i R BO3HHKAIOINX TPEIlHH B N0AaBASIOUIEM

2 : GOJIbIIMHCTBE CJAyudeB HE COOTBETCTBYET

dilnsb0E TEOPETHYECKH BO3MOXKHBLIM. OTaenbHble CH-

i AR CTeMbl OTCYTCTBYIOT. M mo3TOMY BOCCTaHOB-
i 00 JeHue noJed nedopmanuil okasbipaercs 3a-

Adayel noctaTouno caomuof. Ha puc. 180
- : NpHBelIeHa cXeMa yuyacTka, Ha KOTOpPOM OX-

F 1 [T e [eFs)e < ’

o B BT 1 P HH ¥ Te Ke NalKH JHOPHTOBbLIX MOPOHPHUTOR

TIPUYPOUEHBI K JBYM CHCTEMAaX TPElLHH: Me-

PHIHOHA/ILHOTO W CEBEPO-BOCTOMHOTO MPO-

ctupanud. Ilafiku obeux cucTeM ABAAIOTCH

Puc. 180. Teonoruveckasi cxema

yuacTKa.
{—rpaunth; 2 — nafike AHOPHTOBHIX OLHOBO3pAaCcTHLIMH, TaK Kak HabJsonaercs
nopdHpHTOB; 3 — TeKTOHHUECKHe Tpe- HENOCpPeACTBEHH b mepexon faeKk W3 Tpe-

IHHbLI; 4 — 3NeMeHThl 3ajeraHus T
IIHH OOHOH cHcTeMmbl B Apyryto. Kpome To-

ro, AetajbHOoe H3YUYeHHe d}Oprl AaeK rnoka-

3a/]10, YTO MEpPHIHOHAJbHLIE TPHYPOUEHbl K TPeUlHHAM OTpbiBd, a CeBepo-
BOCTOYHbLIE — K TpelldHaM CKaJblBaAHHA, TaK KaK BAOJb HHUX HMEIOTCA CMeE-
mennn nopod. Manomennoe 12eT BO3MOMKHOCTL BOCCTAHOBUTL OPHEHTHPOB-
Ky oceit nedopmauuu nas srana sHeapedus naexk. Oce A HMeer WHPOTHOE
HanpaBJeHHe W ABJAETCH TOPU30HTANbHOMH, TAK KaK LANKH MEpHLHOHAJbHO-
ro HanpasJenusi umMeloT yrabl nagenns 85—90°. Cpennsia ocb — B, nepneH-
AUKYAApHasa K OCH A. 3anumaer HAKJOHHOE MOJOXKEeHHe H [OCpyXKaeTrca B
I0XKHOM HanpasJ/eHHH. TO4HYI0 ODHEHTHPOBKY OCH B yCTAaHOBHTb B paccmart-
PHBAEMOM C/ydyae HEBO3MOMKHO, TaK Kak OTCYTCTBYeT BTOpPas cHCTeMa Tpe-
e cKasabipanug. Och MakcuManbhoro cxkatug C uMeeT MepuiMoBanbhoe
HampaBJeHHe U NOTPYKaeTca Ha CeBep.

3anava 39. Hanet cxemartiveckue naiar u paspes HuUAbHO20 apce-
HOnUpUTOB020 MecTopoxdenus (puc. 181).

Tpebyerca: I. Onpedeautt NpoCTPAHCTBEHHYIO OPUEHTUPOBKY 2AABHbIX
oceli dehopmayuu u NOKA3ATs UX HA NAGHE U paspese.
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2. Orgerurs HQ 80NPOC ~— KAKUE HUNAGL MONCHO euje OOHapyIuTs Ha
HeCTOPONAEH UL, YUUTbIBAR OPUEHTUPOBKY Ocell dedopmatult.

3anaua 40. Haua eeoaoeuneckan cxema yuactia (puc. 182).

Tpebyerca: 1. BuiacHuTty OCHO8HbIE 3Tanbt (opmuposarus zeoso2uve-
CKOLL CTPYKTYpbL YHacTKa.

2. Onpedeauts NPoCcTPAHCTBEHHYND OPUCHTUPOBKY 2aasHbix ocell Ode-
popmayui U NOKA3QTL €8 HA 2e0402UYECKOM NAAHe,
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Puc. 181. CxemarHueckde mjad Puc. 182, Teonoruueckas  cxema

(a) 1 paspea no auuum AB (6) yyacTka.

ZKHJABHOTO 4PCEeHOTNIHPHTOROrO 1 — OpOroBHKOBaHHbIE OCAAO4YKLIE TOPOAML!;
MECTOPOKACHHA. 2= rpanunThl; 3 — pa3pbiBHble HapYWeHHA ©

OPHYPOYEHHLIMH K HHM 3010TO-KBApUEBLIMH
KHnaMHu; 4 — fpailki gaMmnpod@upoB BeckMa
cRoMHOHR QopMBl; § — INEMEHTH  3aferasus

I —rpauuTsl; 2-— OCajo4HbBIE  TOPOLEI;
3 — pyAnne Xuaw; 4 — sNeMeNTH 3ane-
ramus

3amada 41. Jana ceonoeo-CTPYKTYPHAR cXema B3040TOpYOHOZD Me-
cropoxcdenus (puc. 183).

Tpebyercs onpedeaurs oCHOBHBLE 3ITANLL (POPMUPOBAHUR 2e0A02UHe-
CKOU CTPYKTYPLL MECTOPONOCHUSA, @ TAKNE RPOCTPAHCTECHHYIO OpUEHTUROE-
&Y 2aasHbLx oceld dehopmayuu 8 Kaxdom arane.

UTo0Obl pemiuTh 3afauu 110 paccMaTpuBaeMol TeMe, HEOOXOLHMO HMETb
B BHAY, YTO OpHEHTHpOBKa oceji zedopMallun JOJKHA BbIIBAATLCA AAd
Kax[0ro 3Tana pazaedbo. Hy»KHO BbISBUTb TEKTOHHYECKHE TpPeLLMHEl, BO3-
HHKIIHE OJHOBPEMEHHO, OIpPeldeNHTh reHeTHYeCKHH THI TPpeLULHH H HalpaB-
JieHHe nepeMellennH N0 CKOJOBLIM HapylueHuaM. JIpllb nocje 3TOoro cJe-
JyeT peliaTth rVIaBHYIO 3a1auy.

3HaHue OPHEHTHPOBKH TJIABHBIX ocell nehopMaluu HA PASNHYHBIX 3Ta-
nax (opMHPOBAHUS TeOJOrHUECKOH CTPYKTYPB DYAHOrO HOJS HJIH MECTO-
POKIEHHS HMeeT HE TOJbKO TEOPETHYECKOe 3HAuYeHUE, HO M IO3BOJSET
NMpeACKa3biBaTb OPHEHTHPOBKY H reHeTHYeCKHH THII TPEeILLHH, KOTOpble MOKAa
He 0OHApy:KeHBl, HO MOIVIH TIPOSBHTLCA. A 3TO HMMeeT BaKHOE NpaKTHUE-
CKOe 3HaueHHue.
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Puec. 183. Teonoro-cTpyKTypHasi cxeMma 30JJOTOPYAHOrO MeCTOpOKAe-
uua (no B. E. Tynskosy, O. H. lllupokomy, 1972).

] — GuornToBble naarkorpanuThl  (Cp); 2 — rpanomnoputhl  (Cz)i 3 — nailkm
JMHODHTOBLIX NOPHHUPUTOB, FHOPHANLIX AAMOPOHHPOB W TPaHOAHOPHT-NOpdiHpOB
(Ja); 4 — wrok KBapuesbiX AHOPHTOBR (Ja): & — MHAB  \ANICAONUBHAHITO
KBapua ¢ KajbUHTOM, (JAI00PHTOM H LEOJAHTAMH; 6 — KBAPU-TYpMalui-cynb-
dHAHbIE KHAbl, 7 — pyLHble JKHAL 8 — rayOHHHLIH pasaoMm; 9 — pa3puBrble

HapylleHHus Aopyauble (a) B nocaepyausie (6); 10 — sneMeHTbl 3anerauus

TEMA 8. OCHOBHBIE BONIPOCHI B H3YYEHHH CTPYKTYP
MECTOPO)XJAEHUN )XHWJIbHBIX, INITOKBEPKOBbIX H NMPHYPOYEHHBIX
K BYJIKAHHYECKHM COOPY)XEHHAM

OcHOBHBIE METObl H3YUEHHA CTPYKTYP IHAOTEHHBIX PYIHBIX MECTOPOXK-
neHuii paccMoTpenbl panee. OaHako cjaenyeT OTMeTHTb, UTO H3yueHHe Me-
CTOPOKAEHHH DA3JHUHBIX CTPYKTYPHBIX THIOB HMeET CBOH CrelH(pHuecKHe
0COGEHHOCTH.

Kunbuse MecTOPOXKIAEHHS HAXONATCS B CaMOH pasHYHOR
reoJIOTHYECKOll 06CTaHOBKE, 3aderasi B HHTPY3HBHbIX, 0Ca/lOYHbIX, BYJKaHO-
reHHO-0CAZ0UHBLIX H HHTEHCHBHO ANCJOLHPOBAHHBIX MeTaMOp(GHUYECKHX IO-
ponax. Ouu npuypoueHsl K OAHON, ABYM i GoJjiee cHcTeMaM MpsAMOJHHEHHBIX
TPELIHH CKAJbIBAHHS M PEAKO OTPbiBA, @ TaKXKe K KOJbLEBbIM, AYroBbiM H
painajbHLIM paspbiBHBIM HapywennsM. Macmra6 Kiua BecbMa pasHoo6-
pasnblii. [1poTsKeHHOCTb MX NO NPOCTHPAHHIO H3MEPSETCA OT HeCKOJbKHX
NeCATKOB M COTEH METPOB 10 HecKoJbKHX Kujaomerpos. [lo nazenuro oHm
0TpabaThLIBAIOTCS HA HHTEpPBanax OT HECKOJbKHX coTeH MeTpoB a0 1,5—
2,0 kM u Gosee npu MmowHoctH oT 1—2 no 10 m u Gosee B paspyBax
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¢ 06pasoBaHHEM pYAHHIX CTOJNGOB. B pyIHBIX NMOJAX H MeCTOPOMKIEHHIX
o6bIYHO (POPMHPYIOTCSI CHCTEMbl MHOTOYHMCJ/IEHHBIX MKHJ H pexe oOpasyloTces
H OTpaGaTbiBAlOTCHA €IMHUUHLIE MKHUJAbHble pyAHble Tema. Kak npasuio,
MHJAbHBIE MECTOPOM/IeHHs MPHYPOHeHbl K MaHKOBBIM TIOJIAM, y3JiaM repece-
yeHHsl M COMpSMKEHHs KPYNHBbIX paspbiBHBIX HapylieHui. ITostomy kpome
KW B paccMaTpHBAEMbIX MECTOPOXKIEHHSX NPOSABJAAIOTCS KpYNHbe pasphbi-
Bbl pas3iMuyHOro HanpasseHus. HeszapucumMo oT CTPYKTYPHOrO THIA H(HJb-
HBIX MECTOPOMKAEHHH H reoJoruyeckod oOGCTAHOBKH, B KOTOPOH OHH Haxo-
ASITCS, BCErja NpUXOAUTCS BbIICHHTb H H3YUHTh:

I. FeHeTHuecKHH TUM Pa3pHIBHLIX HApPYIIEHHH H TPELIHH, BBHINOJHEHHBIX
AafiKaMH M pYAHbLIMH JKHJAaMH, HanpapJeHHe MNPeAPYAHbIX MOABHMKEK IO
ckosoBbIM TpewuuaM. CooTHolleHHe pa3pbiBHBIX HapylIeHHH co CKaajgda-
TOH CTPYKTYPOH.

2. [TocsegoBaTenbHOCTh BHEfPeHHs JaeK MW BO3pacTHble COOTHOLIGHHS
HX C DYAHBIMH TeJaMH.

3. BospacTHble COOTHOLIEHHs MeXKAY PpAasjiHYHBIMH CHCTEMAaM| XKHI,
a TaKxe MeX1y KHJaMH M KPYNHBIMH paspbiBHBIMH HapylleHHAMH (0CO-
OeHHO MONepeyHbIMH).

4. Mopdonoruio Kuji, HaJlHYHE ITIePEeKHMOB, H3THOOB H HCKPHBJEHHH
o npocTHpauHio M napeniio. Hamanwume anonsd B onepsiominx TpellHHaXx
H FeHeTHYECKUWH THII 3THX TPEeLLuH.

5. BHyTpeHHee CTpOeHHe KHJ, CTaAHAHOCTb MHUHEpaJH3allHH H Ha-
fpaBieHHe BHYTPHMHHEPAJH3AUHOHHBIX TOJBHKEK.

6. ®usuko-Mexanuueckie CBOMCTBA  BMEILAIOUIMX NOpPOA, OcOGeHHO
B TeX CJayuadx, Korjaa mJjaoliaab CJ0KeHa pasHOPOJHON CAOMCTOM TOJILEH.
OcoGentiocTd MOp(ONOrHH KU/ B Pa3JHYHBIX MOPOIaXx.

7. Okomopyanbie H3MEHeHHsI BMeL(dIOWHUX MOPOL H CNOCOOGBl OT/IONKE-
HHSI MHHEpaJbHOro BellecTBa (METacoMAaTO3 H BbINOJHEHHE OTKPLITHIX IIO-
JIOCTEH).

8. Pynubie ctonGel u oforauieHHbIE YYacTKH H YCJ0BHdA, GJaronpusar-
Hble A WX BO3HWKHOBeHHA. CKJIOHEBHHE PYIAHBIX CTOJGOB.

9. 30HaNbLHOCTL OPYAEHEHHs HA ILIOWAAH PYAHBIX TOJEH, MeCTOPONK-
JeHHH 0 B OTHEJbHLIX }HJAaX 10 MPOCTHPAHHIO H MaJEHHIO.

10. Crpoenne Kua B BepTHKAJIbHOM pa3pese, a TaKiKe CmocoOnl M NpH-
YHHBl HX BbIKJAMHHBAHMNS.

3anaua 42. Jana crpyktypras cxema BYyKyKuuckozo soabghpamo-
68020 mecTopoycdenus (puc. 184).

Tpebyerca cocrasute npozpammy usyqeHus CTPYKTYPvL 3TO20 MECTO-
poxcOenus, HAMETUTo OCHOBHble BONPOCHL, NOOAeXCaujle paspeuwienuro, U
pexkomendosats Heobxodumvte Oaa 3T020 MeTOObL UCCACO08AHUA.

LITokBepKOBEHE MeCTODOXILEHHUA (OPMHPYIOTCH, TaK IKe
KaK M XWJIbHble, B pa3Hoo6pa3Hoil reoJoruyeckod oOCTAHOBKe H pasme-
I210TCS B HHTPY3HBHBIX, OCAJI0UHLIX, METAMOP(PHYECKHX H APYTHX NOpoAax
B y3/axX MepeceueHHss KPYMHbLIX pAa3pblBHLIX HAPYIWIEHWH pasMYHOro Ha-
npapjeHHs. ITH MECTOPOXKAEHHA YACTO NMPHYPOUEHbl K KyMoJaM FpaHHTOH-
[OB H MOpOJaM KPOBJH Hal KynojaaMu. P IITOKBEPKOBLIX MECTOPOMKIE-
HHH TIPHYPOYEH TaK¥Ke K aNMKa/JbHbiM yacTAM HeGOJbLIHX WITOKOOGpa3HbIX
HHTPY3UBOB M Tpy6KaM B3pDLIBOB, a4 TaK:kKe K Kep/JaM [IPEeBHHX BYJKaHOB,
0coGeHHO € Ka/bAepoi oceaaHiist.

Ha MHOrHXx MeCcTopoXAeHHaX BCTPEYaloTCA paszHoofpasHble H MHOTO-
gucaennble gaiki. Ha suwauntenbnoll nmaoiland BMellaloliye MOpoAbl MO~
BEpPrJauCh FHApPOTEpMaNbHOMY H3MeHeHulo. [liomaab pyAOHOCHBIX LITOKBEp-
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KOB IOCTHTAeT HECKOJbKHX KBa/JpaTHEIX KHJIOMETp(
cTtpatennsi opyaenesus 500—700 m. :
HezaBucimo ot Macumitaba WITOKBEPKOB M H¥
CKOW MO3UUKH HA BCEX MECTOPOXKAEHURX Healxoap’
1. IMocnenoBaTesbHOCTL BHEApeHHS H oOpMY "
H 0coOeHHO AaeK. \
2. ®opmy u CTpoenne TeJT 3PYNTHBHBIX GpeKyni,
3. Buyrpennee CTpoeHHe LITOKBEpPKA W BO3pacTH
Iy KpYNHLIMH pAa3pbiBHLIMH HAPYLIEHHSIMM  PasJu’
a Takxe MeXIy HapyWeHUAMH H AaiKaMH.

56° )% x )

' -_%.:__\_ ) - 5, #cwa.v:?,%

4

St 4 g
a0° "umg
[~ IS

~ »
~

-
~

\,!___,
g 1o 200 jiim
S R

W e [ ) s
e e U

Puc. 184. Crpyktypnas cxema Dykykunckoro BOMb()PaMOBOrO MECTOPOXIEHHS
(no A. B. Hpyxuuuny, 1960 r.).

] — necuaHukn H cnannw (Ji—2); 2 — rpanuT-noppups; 3 — nalikH rpaHONHOPHT-nopHHPOB R

naMnpodinpoB; 4 — KBapl-AHOPHTOBbIE NOPYIHPHTBI: & — POroBOOOMAHKOBHIE TPaHOAHOPHTLI;

6 — rpanoanopnThl (6yKYKHHCKHE); 7 — KBapleBble OHOPHTHEI H JaMnpodHpbl; 8 — KBapieBbie

MHAL KpyTonagatolixe; J — KBapleBble Hakl nonoronanawciine (uugpaMH JaHb] HOMEpa
Kua); [0 — pa3pblBHbIE HapylleHHA

4. BospacTuple COOTHOLIGHHS MeXKAy AalKaMHu H OpyJAeHeHHeM. DTamnbl
H CTalHH MHHEpaJH3alHH.

5. OpueHTHPOBKY MpPOXKHJIKOB DAa3JHYHBIX CTaJHil MHHEpPaJH3AUHH H
3aKOHOMEPHOCTH TIPOCTPAHCTBEHHOIO COYETAaHHs HX C KPYNHBIMH pasphiB-
HBIMH HapYLIEHHSIMH.

6. BepTuKambHYIO CTPYKTYPHYIO 30HATBHOCTE.

7. 'maporepManbHble METacOMaTHTBl, HX (DAUHATBHYI0 30HAJbHOCTD,
CBAi3b € KPYNHLIMH DAa3pLIBHLIMH HAPYUWIEHHSMH ¥ MeJKOH TpeuuHoBa-
TOCTbIO, @ TaK¥Ke 3aBHCHMOCTh OT NeTporpadHueckoro coctasa mnopo.

8. 30HaNbLHOCTL OpY/IEHEHHA M 3aKOHOMEpPHOCTH o0pasoBaHHs obora-
IIEHHbIX Y4acTKOB.

3anaua 43. [Jana cxemaruveckas eeoaozudeckns xapra Jupexen-
CK020 MOAUGOeH08020 mecTopoxcdenus (puc. 185). [Maowads ezo caoxcena
unTpysusnoimu nopodami. [lupoxo pazeurst datku epanur-noppupos u
nod4yurenno-duopurogbix nopuputos. Kpynuoie paspelérsvie Hapyuienus
2pYnnuUpyloTCA He Meree, 4em 6 Ipu CUCTEMbL.

Tpebyerca coCTQBUTL NPOSPAMMY UBYHEHUR CTPYKTYPbL 3TO20 TURUH-:
HO20 UTOKBEPKOBO2O MECTOPONCOEHUS.
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7, IpHYypoYeHHBEe K BYJKAHHUECKHM
AKTEpPHU3VIOTCS, KakK NIpaBHJ0, BeCbMa CJI0XKHBIM
Pasnoofpasnbie mo (opme pyJHBle Teja IpH-

() (e X3 a4l 55 [@xds

Puc. 185. CxemaTnueckas reojiornueckasi kapra JKHpPeKEHCKOro MoJu0aeHoBOro
mecropoxuennst (no B. T. IToxamosy, 1972).

1 — nafiki JHODHTOBBIX NopdHpHTOB; 2 — AailKH TpaHHT-NOpdHPOB; J§ — MEJKO3epHHCTHIE

nopdupoBuarbie GHOTHTOREIE M OGHOTHT-pOrOBOOGMAHKOBBIE IDAHHTH; 4 — CPelHE- H KpYI-

HO3EPHHCTEIE GHOTHTOBEIE W OHOTHT-POroBoOOMaHKOBhIe TIPAHHTH; § — paspbIBHEle HAPY-
HIeHHA; 6 — H30JHHHH CoAepHKaHuA .\IOSTH[‘);}.(‘H;‘L

YpPOuUeHB K BYJKaHHUECKHM KepJaM, CYOByJKaHMYECKHM TeJlaM, pa3phIB-
HBIM HapyLIEeHHSIM H TOpH3oHTaM OJaronpHATHHIX NOPOJ CPpelH BYyJKaHHUe-
ckux nokpoBoB, [IIHpoko pasBuTble rHApOTEpMAaJbHBIE METACOMATHTHL M
opyleHeHHe (POPMHPYIOTCS B TEUEHHE HECKOJIbKHX 3TAMOB.

[1Tpu H3yYeHHH OMHCLIBAEMBIX MECTOPOMIeHH HeoGXOLHMO:

17—2043 257
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Puc. 186. CxemaTHueckHH mJdH BYJKAHHYE-
CKOH JenpeccHd ¢ GoraThlM 30J10TO-cepelps-
HeIM opylenenneM, Kosmopamo, CILA.

I — noxemGpufickuii dyEgamMenT (KpHCTajJaHuYECKHE
Clnanmki, THefichl, rpaHuThl); 2 — ByJKaHHYeCKHe IIO-
pofst HepacdAeHEHHbIC; § — pYAHBIE XUAB, RAHKH
H pasphiBHBIE HapylleHHs

y 7

?

Puc. 187. Cxemartnueckufl IaH  [OJHMETAaJJIHYECKOro
MeCTOPOXKICHHS.

| — KouraoMepatsl; 2 — KpapuoeBwle nopgupbl; § — tydel; 4 — rab-
Gpo; & — anaGasoBble NOP(GHPHTH; 6 — cHeHHT-Nopdupkl;, 7 — pya-
HOe Teno; 8 — pasphuiBHblE HapylIeHHS
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[. ITpoBoauTh ¢haunanbHLII aHaNH3 MarMaTH4eckux ofpasoBaHuii n
BLIAEJIATL BYJKaHHYECKHE IIOKPOBHL, JKEpJOBYH M cyOBy/iKanuyeckyio da-
UHH, THnaGucCaIbHbe H HAHKOBEIE 00Pa30BaHH.

2. BuigBaaTh pyNOHOCHHIE MarMaTHYeCKHe KOMILIEKCH M 3aKOHOMEpHO-
CTH HX HOPMHPOBAHHA.

3. VMayuats He TONbKO By/JKaHHYECKHE, HO ¥ NOBYJKaHWYECKHEe ¥ 1O-
CIeBYJKAHHYECKHE pPA3PBIBHbIE HApYLIEHHA KaK Ha [JIOWAAH BYJAKaHHYE-
CKHX COOpDY:XeHH}, TaKk H B uX nepudepun cpeiH nopoi ¢yHnaMeHTa.

4. Onpenenuts CTPYKTYPHBIA THUI BYJKAHHYECKOTO COOpyXeHus (ByJ-
KaHOKYNOJbLHLH, KaNbiAePHEH K Ip.).

5. Msyuate ¢opMy H CTpOeHHe BYJKaHHYECKHX anunapartos, TPYGOK
B3PHIBOB M CYGBYJKaHHYECKHX Tej, ofpamlias INpH STOM ocofoe BHUMAaHHE
Ha y4YacTKH C KOJbUEBHIMH H pauafbHBLIMH PaspbiBHBIMH HapyLICHHAMH.

6. BuumaTeNpHO H3y4aTb YYacTKH pAacOpocTpaneHusi OpeKuui, reme-
3HC KOTOpHIX GbIBaeT BecbMa Pa3HO06pa3HLIM (BY/IKaHHYECKHe NOKPOBBL,
mepm):saﬂ danus, aBTOMarMaTHYeCKHe OpeKuuH, Gpekunu TPYOOK B3PHIBOB
H Ip.).

7. WsywaTh rujpoTepMa/ibHLIE METAaCOMATHTHL W OpYyJAEHEHHe, 3Tan-
HOCTb M CTaiuliHOCTh HX OOpa30saHus, CBSI3b C BYJKAHHYECKHMH CTPYKTY-
pamu u 0oJiee NMO3AHUMH pasPBHIBHEIMM HADYUICHHAMH, a TAKXKe 30HaJb-
HOCTb 51O OTHOWIEHHIO K BYJKAHHYECKHM annaparaM u TpyOKaMm B3pLIBOB.

8. HMayuats ¢u3uKO-MeXaHHUECKHE CBOMCTBA IOPOA H THAPOTEPMAsb-
HBEIX METACOMATHTOB H BLISBJATb YUACTKH M IIOILAAHM, GnaronpusiTHeie IJis
NOKaNHU3AUHH OPYLEHEeHMSI.

Sanaua 44. Jana ynpoujeHHas 2eoso2udeckas cxema pyooHOCHOZO
HAAE08YAKAHUYECKO20 COOPYHCEHUA, UMENOUEZ0 BecoMa CAOHCHOE 2e010-
euueckoe crpoerue (puc. 186).

Cocrasute npocpammy RAGHOMEPHOZO  USHHEHUS €20 CTPYKTYpoL C
YeAbIO BbLABNCHUA BSAKOHOMEPHOCTELl JAOK@Au3ayuUll 8040T0-CepedpaHo2o
opyOeHeHUA.

3apgaua 45, [Jaun eeosoeuueckutl nAGH NOAUMETAAAUMECKO20 MECTO-
poxcdenun (puc. 187). :

Hamerure npoepammy usyueHus e20 2e0A02UHEeCKOL CTPYKTYpbL.

TEMA 9. NOCTPOEHUE BJIOK-JHATPAMM PYJIHBIX MECTOPO)XJOEHWH

Harasgnoe rpadguueckoe n3o0pakeHHe TOPHO-TeOJOTHUECKHX 00BEKTOR
NIPOH3BOAAT C NMOMOILBLIO H3OMMHME H crioco6oM paspe3oB. M3oanuuamu
MOXKHO NMOKa3aTb peshed 3eMHOH MOBEPXHOCTH, IOBEPXHOCTh MOUYBHL H KPOB-
JIH TeJla TNOJE3HOTO HCKONAeMOro, NOBEPXHOCTH KOHT2KTOB FOPHLIX NOPOJ,
H3MEeHeHHe MOIUHOCTH PyAHOro Tena u T. n. CrnocoG H30aAMHUA TpuUMeHndseTcs
IIaBHEIM 00pa3oM B DNPOEKNHH Ha TOPH30OHTAJBHYIO INIOCKOCTh, a TaKXKe
Ha BEePTHKAJbHYI0 H/IH HAKJIOHHYI IIOCKOCTH. [/IBe mochegHue MIOCKOCTH
HCIIOJB3YIOTCA NPH H300paXKeHHH CAOXKHHX 3aMKHYTHIX IOBEPXHOCTEH pyna-
HBEIX 3a/eXel H B APYrHX CAy4asx.

Cymuocts cnocoGa pa3pe30B 3akJouaeTcs B TOM, UTO CTPyK-
Typa MeCTOPOKAeHHA H30Gparkaercs NPH MOMOMK XaPaKTEPHBIX reosornde-
CKHX pa3pesoB, NOCTPOGHHHIX MO DALY PpasBeloyHbiX JauHuHA. Takum cnoco-
60M MOXKHO XOpPOWIO OTPAa3UTb BHYTPEHHEE  CTPOeHHE pYIHON 3aJeiH,
a Takxe cTpoenne BMemawmomux nopofA. OaHAKO NOJYYHTL TNpaBHAbHOE
NpeACTaB/ieHHe O NPOCTPAHCTBEHHOH (OpPMe CAOKHON 3adeKH [0 OTAS/b-
HEIM paspe3aM BecbMa TpyaHo. [IpuMenseMule B NpaKTHKE COCOGH H30JH-
HHIt B PaspesoB He BCeria YAOBAETBOPAOT TpeGOBAHHIO HATAARHOCTH MpH
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Pnc. 188. Baox-iuarpamma, cocTaBiennas ua
ropu3oHTansHEIX cevennit (mo M. JI. Toab-
nuny, 1967)

Puc. 189. Bnok-gnarpamMma, cOCTaBJeHHAs H3
HeHcKaXeHHux paspesos (mo M. . Toabpu-
Hy, 1967)

Puc. 190. Baok-muarpaMma H3 BePTHKAJbHAIX
paspe30B, JOMOJHEHHAs JHHHAMH CBfASH rop-
upx nopoA (mo M. . Tonbauuy, 1967)



d

reoMeTpH3ally CJAOKHBIX (OPM Tes MOJNe3HbIX HckonaeMbix. ITostoMmy mpi-
MeHSIOTCH GNOK-JuarpaMMbl, KOTOpPble TpeLcTaBasdioT co0o# aKCOHO-
MeTpuueckoe (uam nepcnekTHBHoe) H300pajieHHe XapakTepHOro yyacTKa
(6noka) Mecropoxienusi. [locrpoeHne G6JOK-InarpaMM CBOAHTCA K Ha-
IJIAAHOMY H300paKeHHio Kapkacd NOBEPXHOCTH reOJOTHYecKHX Tesd. IJToT
KapKac COCTOMT H3 JHHHM, IIOJyueHHBIX B pesy/bTaTe CeUYeHHH NOBEPXHO-
CTell ITHX TeaA PasIHYHBIMU MIAOCKOCTAMH. Ha HCXOAHBIX ueprexax JHHHH
Kapkaca o6blYHO 3aJaibl TOPH3OHTANAMI KPOBJIH H IOUBBL 3AJT€HH, JHHHS-
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Puc. 19]. Baox-zrarpamMma ¢ MHOTOCTYNEHYATHIMH BHDE3AMH, NDKa-
3LBalomas YCAOBHA JIOKanH3auMy # (opMmMy DYAHBIX Te/l Ha YpaHo-
BoM Mectopomaennu (no B. A. Kpynenuuxosy, 1969 r.).

I — n¥aGasel; 7 — rAMHHCTHIE W H3BECTHNKOBO-TMHHHCTHIE CHAHIBI [geBOHa;
8 — YIaHCTO-IIHHHCTLIE CaaHuhl CHAYpa; 4 — H3BECTHSKH cHaypa; 5-—— YIAHCTO-
KpeMHHCTBle chaauibl CHAaypa; 6 — CIIOAHCTO-MIHHACTEIC ciaHiibl OpPROBHKE;
7 — nocaecknajdaThie paspuiBHbIE  Hapylieuss; 8 — uellyfduaThie HAIBHTH C
TEKTOHHYECKHMH NAacTHHaMH JEeBOHCKHX MNopoA; 9 — pyldHLe Tena

MH KOHTYPOB TI'e0JIOTHYECKHX pAa3pe3oB H XapaKTepHbLIX TOPH3OHTAIbHLIX
ceueHHH MeCTOPOIKIEeHHS.

B 3aBHCHMOCTH OT reoMeTpHYECKOTO KapKaca GJoK-IHAarpaMMbl MOXKHO
NOJpa3/eJuTh Ha COCTaBJIeHHLIE: 1) U3 rOpU3OHTANBHBIX ceueHui, 2) H3
BePTHKANBHBIX pa3pesos, 3) H3 TOPH3OHTAJNLHBIX CeUeHHH H BepPTHKAJbHBIX
paspesos (losbann, 1967). Bpibop Buaa O6/10K-AHarpaMM 3aBHCHT OT Ha-
JHYHA HCXOAHBIX TOPHO-TeoJOrHYecKux martepuanos. [Qas Gonbitefr Ha-
IVISIHOCTH GJIOK-JHArpaMMBl MOXKHO H300pasuTb € mpeiHaMepeHHbIM pac-
TSIKEHHEM WJIH CXKaTHeM HX 10 OLHOMY H3 riaBnbX Hanpasienuii. Ecin
n306pasuTh OTAEAbHblE YUACTKH PasABHHYTBIMH, TO GJOK-guarpaMmma Oyner
pas6opHoi. (a7 BCKPLITHH BHYTpPEHHEH CTPYKTYPHI NPHMEHSIIOTCH B bl-
pPes3Bl OTAeJLHBIX YYacTKoB 6JIOK-IMarpaMMm. Bhipean orpanpuuBaior pas-
JHYHLIMH TOPH3OHTAJAbHBIMH CEeYeHHSMH H BepTHKAILHBEIMH pa3pe3aMH, Bbl-
60p KOTOpLIX ONpelesercss pellaeMbIMH 3afauamu, GopMoR PymHON 3aJje-
KU M HAJTHYHEM HCXOJHBIX JaHHBIX.
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Puc. 192. Baok-guarpaMMa ¢ MHOrocTymneHda-

ThIMK BhipesaMu Kancaiickoro ckapHOBo-non-

MeTaJUIHYeCKoro Mectopoxaenua (no B, H. Tu-
TOBY, 1965 r.).

1 — u3BeCTHAKH; 2 -— CHEHHTH; 3 — rpaHOAHOPHT=-

nopdupsl; 4 — haoronnToBEle CKApHBL 5 — CYABPHI-

Hble pyAbl; 6 — ciel pYAHBIX Tea B NPOCTPaHCTBe;
7 — pa3phiBHEle HapylUeHHA
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Puc. 193. CxemaTHuecKaa TeOJOTHYECKAs KapTa yuacTka.

! — H3BecTHAKH; 2 — Mepremu; J— cnauubl; 4 -— H3BECTKOBHCTHLIE
necuannKH; & — necuanHKH; & — FPauHTB, 7 — RailkKH JHODHTOB;
8 — paspbiBHble HapylleHHs; 9 — CKapubl; [0 — H3OTHICHI
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Bnox-giarpaMma, cocTaBjieHHas H3 TOPH3OHTAJBHBIX CEUEHHH M M30-
Gpaxkalwmas Tonorpaduueckylo NOBepXHOCTb, NpeicTaBlieHa Ha puc. 188.
Kpome Toro, sta GJoK-amarpamMMa JONOJHEHA JHHHSAMH BHIXOIOB IJIACTOB
FOPHEIX TIOPOJ HA NOBEPXHOCTb W GOKOBHIMM paspe3aMu. McxonnmM ueprte-
JKOM 715 IOCTPOeHMA TakoH OJoK-IHarpaMMBl SIBASETCA Ie0JOrHyeckas
Kapra ¢ Tonorpaduyeckoi oCHOBOH.

Baox-nnarpaMMmbl, cocrapieHHble H3 BepPTHKaJbHHIX pa3pesoB, npel-
<TaBJens Ha puc. 189 u 190. IlapaasenbuHme Apyr Lpyry paspesel HpOBO-
ASTCS BKPECT npocTupauus mecropoxklienus. Takme GJOK-IHATDaMMHI 1ie-
Jiecoo6pasuel AJA CKJIaR4aThIX MecTopoxienuit. Jlas mpoCcTpaHCTBEHHOH
YBA3KH OTJAENbHBIX Da3pe30B H YJAYYIIEHHS HATAALHOCTH Kapkac 6J0K-IHa-
rpaMMbl ZONOJHAETCA JAHHHUSMH KOHTYPOB ropHbIX nopod. Has munactossix
MeCcTOpOXAeHUA HHOrAA NpHMEHSIOTCH GJOK-RHArpaMMel, COCTaBJEHHBIE H3
HECKOJbKHX DANOB B3aHMHO MepHEeHNHRYIADHBIX paspesoB. Haa Haraszxo-
ro u306pa)KeHus CHAOMKHBIX TeOJIOPHYECKHX Tesd NpHMeHAwTcs GJIoK-IHa-
TPaMMbl, COCTAB/JIEHHbIE H3 FOPH30OHTAJAbHBIX CEYeHHH H BepPTHKAJbHBIX pas-
pe3oB.

PasGopHere GJIOK-IuarpaMMbl MOTYT OBITh Pas/IHYHBIMH: BepTHKAJbHO
PAa3[BHHYTHIMH TI0 TOBEPXHOCTH KOHTAKTOB TOPHBIX IIOPOJ, BepTHKaMAbH(E
PAa3’ABHHYTHIMH IO TOPH3OHTA/JBLHEIM CEUEHHAM, a TAKKe Pa3[ABHHYTHIMH MO
XapakTepHLIM re0JOTHYECKHM paspesam.

Biok-nuarpaMMbl ¢ BhIpe3aMH TNpPUMEHSIOTCS IIPH BecbMa CJAOXKHOH
Mopdosioruy pyAHLIX Tes. Bripean AaloT BO3MOMKHOCTB GoJiee HATJISIHO
1I0Ka3aTb re0JOrHYecKylo CTPYKTYpPY MeCTOPOKIeHHS u HOpMY PYNHBIX TeJ.
IlpuMepnl Takux GJOK-AuarpaMm npHuBefeHH Ha puc. 191 u 192.

3anaua 46. Janwa cxemaruueckas 2e0A02UHeCKAS KAPTA YUACTKA
(puc. 193).

Tpebyerca noctpoure 6a0K-Ouazpammy 8 uU3OMeTpU4ECKOl npoexkyuu
METO00M 20pUSOHTaALHBLY Cewerill 0aa yuacTka JTEJKT.
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VKA3ATEJb PYAHBLIX MOJEX K MECTOPONAEHHH

AtGepdona (Sn; Ascrpaans) 53

Arapaxckoe (Mo, Cu; ApMenun) 44, 109

Aryaunne (Be; Mexcuka) 111, 146

Anpacman (Cu Bi; Cpennast Asusi) 99, 101

Axramckoe (Hg; TCopuwit Axrait) 109, 130

Axmios (Pb, Zn; Cpenuss Asus) 72, 1LI,
150, 151

Aruaray (W, Mo; Uenrpaabunii Kasax-
cran) 108

Ananaesckoe (Fe; IOxuuiit ¥Ypan) 180

Aamanwik (Cu, Mo; Cpennsin Asua) 109

Amsmanen (Hg; Hcnanus) 108

Amsué (Nb, TR; Ilsenus) 110, 141, 142

Aarpmn-Tonkan  (Pb—Zn—Ag; Cpeanss
Aaus) 99, 101, 219

Anmvrenbepr (Sn; T'IP) 110

Aﬂlralpo-llxlmmcme (Fe; 3anapnas CuGupb)
11, 144

Anppeesckoe (Fe; Cesepubiit Ypan) 138

Anxasanckoe (Cu, Mo; Apmenns) 32, 44,
55, 109 °

Annatepr (Co, Ag; T'IP) 129

Aypaxmatckoe (dumoopur; Cpepuas Asus)
108, 118

Ayspoaxo-Typeunckoe (Cu, Fe, Cesepnulii
Vpan) 111, 153

Ayspoaxosckoe (Fe; Cesepuwiii ¥pan) 156

Auncaiickoe (Pb—Zn—Ag; IOxusii Ka-
saxcran) 176

Banvypaunckoe (Sn; Asrait) 102

Baiinasap (Mo, W: Llentpanbusii Kazax-
cran) 110

Banaxunnckoe (Au; Xakaccus) 39

Bannapar (Au; Ascrpanusn) (08

Bapyn-Lorro (Sn; MHP) 53

Bas-Cnpug (Au; Pymunng) 144

Beayxa (W; Bocrounoe 3abaiikanne) 108

Benpuro (Au; Arcrpaaus) 21, 22, 108, 113

Bepesosckoe (Au; Cpennuit Ypan) 109, 129

Baaronarckoe (Pb—Zn—Ag; Bocrounoe
3abaiikanse) 35

Baexksyn (Au; Ascrpamus) 108

Boratupesckoe (Pb—Zn—Ag; Pyanuii
Aanrait) 100

Borocaoscxoe (Cu; Cesepnmit ¥pan) 156

Boumexyap (Cu, Mo; Llentpansnnii Kaszax-
cran) 109, 134, 179

Bpanen (Cu; YUnau) 69, 111, 146, 180

Bplnz:gMynna (As; Cpenussn  Asusn) 108,

Bpoxen-Xman (Pb—Zn—Ag; Ascrpanins)
24, 108, 122

Byranannckoe (Mo; Bocrounoe 3abait-
Kaabe) 150

Byxyrunckoe (W, Bocrounoe 3abaiikanine)
37, 109, 256

Byayxrait (W, Mo; Bypartua) 1563

Bymgensackast rpymma (Cr, Ti, V, Ni, Pt
Pd: I0AP) 48, 96, 110, 138, 14D, 161

Beiorr (Cu, As; CIHA) 13

bsuna (Au; Pymunug) 144

Banumo-Anexcanaposckoe (Cu; CeBepHbli
Ypaa) 156 ;

Bacuarepckoe (Cu; Cepepnmii ¥paa) 156

Benuxkas [Maiika (Cr; IOxuas Pomesus)
48, 161

Bepxuee Oszepo (Cu; CIHA) 13

Bepxnuit 3run (Pb—Zn—Ag; CesepHbii
Kaskasz) 109

Bepxybunckoe (Pb—Zn—Ag; Pyaumii An-
Tait) 117

Bepwnnka paiton (Cu, dumoopur; Xakac-
cusi) 108

Beer-Illacra (Cu; CILA) 143

Boponuosckoe (Fe; Cepepnwit Ypaa) 156

Boerouno-Koyupanckoe (Mo; Llentpaib-
ot Kasaxcran) 108, 125

Beriickoe (Fe; Cesepubiii ¥Ypaia) 138

Boipau-Bpsar (Cu; Boarapus) 200

Bricokoropekoe (Fe; Cesepubtit ¥Ypaa) 108,
120

Taiickoe (Cu; HOxuwit Ypan) 111, 143

Teiiep (Sn; [ZIP) 110

['openorckoe (Fe; Cesepuuiii ¥pax) 138

I'pexosckoe (Pb—Zn—Ag; Pyanwit An-
Tai) 100

I'yuuae (Nb, TR; I0AP) 144

Fynnuckwit  Maccus (anmatur; 3amaguas
Cutups) 52

Tymberickoe (W; ¥pam) 171

F'ymemenckoe (Cu; Cesepumit Ypax) 110

Cypnapunckoe (Hg, Sb; Cpennsin Asus)
108, 115

Hasennunckoe (Mo; Bocrounoe 3aGaii-
raave) 28, 55, 108, 124

Hapanares (Cu; Apmenus) 199

Hapacyn (Au, As; Bocrounoe 3aGaiiganse)
150, 153

Hacrakeprckoe (Cu, Mo; Apmennsn) 44, 109

Meanyn Kpyue (Au; Pymbinua) [44

Henyrarckoe (Sn; HAxyrusg) 56, 109

Jlxesxasranckoe (Cu; Llenrpanbumii Ka-
3axcran) 108 P
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Ixenra (Pb; CIIIA) 146
Ixkupunckoe (W, Mo; Byparusa) 111, 153,
156

Jixikukpytckoe (Sb, Hg; Cpennas Asus)
82, 108, 116

Ixoe (Nb, Sn; Hurepua) 50, 110, 112, 142

Hypyaryiickoe (Sn, W; Bocrounoe 3abaii-
Kanbe) 103, 104

Enusaposckoe (Fe; Cesepnbit Ypan) 138

JKupekenckoe (Mo; Bocrounoe 3aGafi-
Kaabe) 44, 109, 257

3ambapakckoe (Pb—Zn—Ag; Cpennsas
Asusi) 109

3meunoropckoe (Pb—Zn—Ag; Pynueii
Anrai) 56, 108, 117

3uipsnosckoe (Pb—Zn—Ag; Pynneit An-
taii) 99, 100, 108, 197

Huarau (daoromur; Axyrus) 50

Hukypckoe (W; Byparna) 158, 168

Upaneitn (U; CLIA) 150, 153

Hraknnckoe (Au; Bocrounoe 3abaiikanbe)
109

Hyastuuckoe (Sn; Uykorka) 109, 128

Kanaunckoe (Pb—Zn—Ag; BocrouHoe
3abaiikaase) 182

Ka,ua:‘M,u}Ka;?cx‘oe (Sb; Cpennas Asua) 108,
11

Kanmxapanckoe (Cu, Mo; Apmenus) 44,
109, 135

Kaxanyp-XonnkoMmckoe (Pb—Zn—Ag; Ce-
BepHuulit Kaskas) 109, 132

Kananea (Cu; Mekcuka) 150

Kancaiickoe (Pb, Zn; Cpeansia Asus) 101,
109, 132, 170, 262

Kaparonnckoe (Sn; Anraii) 102

Kapacykckoe (Pb—Zn—Ag; Xakaccus)
145

Kacramaiin (Au; Ascrpanus) 108

Kayna (Cu, Ni, Co; Koasckuit nomyocrt-
poB) 164

Kadanckoe (Cu; Apmenus) 111

Kavapckoe (Fe; Cesepuent Kasaxcran)
111, 153

Kemnupcaiickas rpymna (Cr; FOxHBIH
¥Ypan) 95

Kupynasapa (Fe; Ilpeuus) 109

Knaiimake (Mo; CIIIA) 13, 44, 110, 141,
248

Kmouesckoe (Au; Bocrounoe 3aGaiikasbe)
111, 150, 153

Kuo6 (Pb, Zn; CIIA) 146

Kosnopckoe (Fe; Koabcknit momyoctpos)
110, 141, 142

Konap (Au; HMngua) 108, 194

Komcomonnekuii paiion (Sn; Tlpuamypse)
109, 133

Kopuysan (Sn; Auraus) 29

Koynpax (Cu, Mo; Llenrpansuuii Kasax-
cran) 44, 150, 179

Koukapckoe (Au, As; IOxusit ¥Ypan) 109

Kplasxémcxnﬁ maccus (Cr; FOxueii ¥Ypan)

270
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KPIHIHIH-{SI%HK (Au, Ag; CIIIA) 64, 68, 69,

Kycunckoe (Fe, Ti; IOxumii ¥pan) 95

Kysabnop (anatutel; Kouabckuit mosyoct-
pos) 141

Jla-Konopago (Cu, Mo; Mekeuxa) 72, 111,
150, 151

Jlennnoropckoe (Pb—Zn—Ag; Pynunui
Anraii) 22, 108, 117, 118

Jennnckoe (Sn; Aarai) 102

Jnannarya (Sn, Ag; Bonusus) 70

JloBozepo (Nb, TR; Kosbckuil neyoctpos)
48, 50, 110, 138

Jokymoit (Nb, TR; Vrauma) 145

Jlyem (Nb, TR; 3aup) 144

ﬂft]}él:lap;:;cge (W, Mo; Cpenusas Aszusa) 110,

Marnanckoe (Sb; Cpennaa Asua) 108
Ma;ﬁmoropcxoe (Fe; IOxnwut ¥pan) 108,

Mapnanckoe (Pb—Zn—Ag; Boarapus) 109,
185, 194

Maguneymu (Cu; Tpysus) 143

Maiixypa (W, Sn; Cpenusia Asus) 110

Mauneebckoe (Pb—Zn—Ag; Pyauwii An-
Tait) 100, 198

Marepunckaa xuna (Au; CIIA) 109

Moes (Nb, TR; Tausauusn) 145

Mupranumcaiickoe (Pb—Zn—Ag; IOxubliz
Kasaxcran) 108

Muccncanu-Muccypu  paiion  (Pb, Zn;
CIIIA) 172, 202

Monoaexuoe (Cu; IOxuuiit ¥pan) 143

Monueropekoe (Cu, Ni, Co; Koabckuit mno-
ngcrpon) 36, 39, 48, 49, 108, 110, 138,

Moppo-Benso (Au; Bpasuausa) 108, 123
Mypynray (Au; Cpennss Asus) 135

Haruar (Au, Ag; Benrpua) 70

Hepuutcknit 3ason (Pb—Zn—Ag; Bo-
crouHoe 3aGaiikaase) 35, 109

Huxurosckoe (Hg; HounGace) 108, 119

Huxnrosckoe (Cu; Cesepuwutit ¥Ypaa) 156

Hopurasekoe (Cu, Ni, Co, Pt, Pd; Kpacuo-
spexuit xpair) 48, 96, 110, 138

. OkraGpeckoe (Sn; TTpumopee) 134

Okrsabpickoe (Cu, Ni, Co, Pt, Pd; Kpac-
HOAPCKMIT Kpail) 48

Ounennit Ocrpos (Myckosut; Kapenns) 165

Ononckoe (Sn; Bocrounoe 3a6aiikanibe)
103, 104

Ocounxuiickoe (Pb—Zn—Ag; Pyaunii An-
tait) 100

[Tapuirnuckoe (Pb—Zn—Ag; Pyanwii Ax-
tait) 100

ITepBomaiickoe (Mo; Bypsarusa) 156

ITextenserpion (Sn; TIP) 110

IMeuenra (Cu, Ni; Koabckmit moayocTpos)
96, 165

IMnnapec (Cu, Ag; Mekcuka) 69, 146, 180

IMorocu (Sn, Ag; Bomusua) 111, 180



[Tytnuuesckoe (Pb—Zn—Ag; Pynusiit An-
Tai) 100

Isoran (W, Sn; IOro-Bocrounsiii Kurair)

- 53

Panrse (Nb, TR; Kenuns) 145
Pﬁtbsu lﬁéléapeucxoro (Cu, Ni, Pt, Pd; IOAP)
48,

Pocen (Cu; Boarapus) 200
CanGepu (Cu, Ni, Co, Pt, Pd; Kanaxa)
18, 48

Canonckoe (Pb—Zn—Ag; Cesepunii Kas-
kas) 109, 131, 175

Can-Padasae (Au, Ag; Mexcuka) 109

Capaﬁﬁafacxoe (Fe; Cesepunii Kapxkaz) 109,
1

Capsitaxckoe (Sb; fAxyrans) 109

Casnkckoe (Cu; Lewrpampuuii Kasaxcramn)
111, 113, 183

Ceppo-ne-ITacko  (Pb—Zn—Ag, Cu, Bi;
Tlepy) 180

Cubasickoe (Cu; IOxuwmifi Ypan) 111, 143

Cunssepron (Au, Ag; CIHA) 68, 69, 111,
146, 147

Cuxyamant (W, Sn; IOro-Bocrounsiit Ku-
Tait) 53

Cmupuosckoe (Sn; Ilpumopse) 176

Copckoe (Mo, Cu; Xaxaccus) 44, 109

Cnoxofinnuckoe (Sn, W; Bocrounoe 3a-

Gaiikaave) 103, 104 t

Tannaxckoe (Cu, Ni, Co, Pt, Pd; Kpacno-
spckuit Kpait) 48

Tapuskanckoe (Pb—Zn—Ag; Cpenuss
Aszuga) 101

Tokenara (Cu, Mo; Iepy) 150

Toxypekoe (Au; Ilpuamypee) 108, 126

Tpancunbpanckuit pafion (Au, Ag; Pymw-
Hug) 143

Tpermua (Pb—Zn—Ag; lOrocnaeus) 143

Tponuxoe (Fe; Cepepnmii ¥Ypan) 156

Teipapiayas (Mo, W; Ceeepumii Kanxa3s)
£19, 172

Tios-Mytor (6aput; Cpenmas Asus) 181

Vanaxau-drensxckoe (Sn; fxyrus) 108
Yenenckoe (Cu; Cesepustii ¥pan) 156

O®peiibepr (Pb—Zn—Ag; TIOP) 29, 109
Pponasexoe (Cu; Cepepuniit ¥Ypan) 156

Xafinapkanckoe (Hg, Sb; Cpennss Asus)
108, 118, 174

Xanuepanra (Sn; Bocrounoe 3aGalikanse)
93, 103, 104, 108

Xubuupt (amatur; Koasckmit nomyocrpoB)
50, 110, 141

Xuk (Pb, Zn; CIIIA) 146

Xnnganﬁx?e (Sn; XaGaposckuit xpait) 111,

180, 16

Xonracon (W; Bocrounoe 3abafixamse)
156

Xonu Hasaxo paiion (U; CIIIA) 68

Xoymereiik (Au; CIHIA) 108, 121

Xou-Mayurun (Au; CIIA) 109, 129

Xpe6er Tomae (U, Be, dmoopur; CILA)
68, 111, 143, 149, 150, 180

Xpycranenoe (Sn; Tlpumopre) 93, 108

Xyankasemuka (Hg; Iepy) 108

Ilenckoe (As; Kaskas) 91

Llentpamshoe (Au; Kysuenxuit Amnatay)
108, 126

Henrpancuoe (W; Bocrounoe 3abaiikanse)

Hszanen (W, Sn; I0ra-Bocrounsit Kurait)
109

Hunosen (Sn; UYexocaosakus) 53, (10,
139, 188

Ilyme6 (Pb—Zn—Ag, Cu, Ge; Hamunbus)
72, 151

Harau-Yaynckoe (Hg; Topuert  Auxrait)
109, 130

Yakypakckoe (As; Cpenuas Aasms) 108,
119, 174

‘Ia]noaTa (Pb—Zn—Ag; Cpenuas Asua)

1

Yepnoaxckoe (Sm, W; Aarai) 102

Uunsa (Nb, TR; Manasu) 145

lh{ysnym‘ﬂay (W; IOro-Bocrouumit Kuraii)
5

Youkoiickoe (Hg; Cpenusisn Aans) 109

Uyxuxamara (Cu, Mo; Yumn) 109, 134

Yykyp-Hxuara (Pb—Zn—Ag; Cpeansas
Asns) 200

[Hlanmimckoe (Fe; Topuas Ilopus) 108

Ll_‘[?[:}cérama (Mo; Bocrounoe 3abalikanne)

Iepyosas Topa (Sn, W; Bocrounoe 3a-
Gafixanbe) 103, 104, 144

Mlopaxuuckoe (Cr; 3akaskasee) 162

[Mynk-Kanckuii paiton (Mg, Sh; Cpennss
Aanx) 132

Oxyrexoe (Sn; Uykorka) 247

dnu-Canssapgop (Cu, Mo; Yaan) 150

Oreika (Sn, W; Bocrouwoe 3abafixanne)
108

IOronseipekoe (W, Mo; MHP) 110, 139,

10:xnag Kanira (myckosur; Kapenna) 167

I0xno-Tlecuanckoe (Fe; Cepepumit Ypan)
156

IOkcnop (anatut, Koabekuit noayocrpos)
{
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