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NPEAHUCJIOBHE

B nporpamMmsl reojioriyeckux pakyabreToB By3oB Coserckoro Corosa
BXOJUT CHEUMANbHBIA KypC, NMOCBHILIEHHBIH H3YYEHHIO CTPYKTYDP PYAHBIX
none#t U MecropokieHuil. IIpH ero mpenofaBaHMH 33 OCHOBY 0GBIYHO
NPHHAMAIOTCA CTPYKTYPHO-TEO0JIOTHYECKHE MO3HIHE PYIHLIX MECTOpOXJe-
Huii THOO TEXTOHO-MarMaTHYECKHe 3JIEMEHThl PErHOHANIbHBIX TIe0JIOTH-
yeckuX CTPYKTyp. Bonee npo6Has cHcTeMaTHKa C BbiIeJIeHHEM CTPYKTYp-
HBIX THIOB, KaK NMpaBHJIO, OCHOBRIBAETCH Ha mpeobiajaloiieM 3HaYEHHH
B 06pa30BaHHH MECTOPOXICHHH TEX MITH HHBIX 3JIEMEHTOB CTPYKTYyp. DTOT
KYpC YYMT TMOHHMAHHIO POJH CTPYKTYPHBIX (akTopoB B o6pazoBaHum
PYAHBIX MecTopoxaeHuH M renesuca dopmel pynunix Ten. IlonyuerHbie
3HAHHA OKa3piBal0OT GONBLIY MOMOINL re0JIOraM NpH NPOrHO3HPOBAHHH
opyAeHeHHs, BhIGOpe palMOHa/IbHOrO HANpaBjieHMs pa3BedoyHBIX pabor,
nJ1aHApOBaHUH crnocoba 3kcnyaTauud pyaHeix o6bvextos. Ho npu mpeno-
[JaBaHHH 3TOro Kypca, KaK TpaBHJIO, Maj0o BHHMAHHA YyaenseTcs O03-
HaAKOMJIEHHIO- ero ciymaTeneif ¢ nojeBbIMH H 1Ta6OpaTOPHLIMH METOIaMH,
KOTOPBIMH TO/Ib3YIOTCA TEONIOTH MpH H3YYCHHH CTPYKTYP PYJHBIX MecTo-
poxjeHuii. ITO 3aTpyAHAET NPHMEHEHHE HA NPAKTHKE MOJIOALIMH Ie€o-
JIOraMH MOJIy4eHHBIX 3HAHHMM,

Ilpennaraemas pabora uMeeT UenbI0 NOMOYb MOJOJBIM reojoraM B
OCBOEHHH METOAOB reoJIorO-CTPYKTYPHBIX HMCCIEJOBAHHH M B HCMOIBL30-
BAHMH HX MNpH pa3BefKe M IKCIUIyaTallHH MOCTMAarMaTHYeCKHX pPYZHBIX
MECTOpOXACHUH.

CnenyeT OTMETHTh, YTO, HECMOTps Ha DGonkiioe pasHooGpa3ue cTpYK-
TYPHBIX THIOB, NPH H3Y4YeHUH 3HOOTEHHBIX PYAHBIX MECTOpOXAEHHH MpH-
MEHAIOTCH €OHHBIE METO/bl re0JIOr0-CTPYKTYPHBIX HccnegosaHuil. UMeHHo
No3TOMY OHH H3JararoTcs Hamu B obuem BuIe, Ge3 NMPHBA3IKH K THNAM
MECTOPOXIEHHH.

B nauHo# paGoTe-nmomeleHsl MaTEPHANL! N0 CTPYKTYPHOH TeoJIOTHH;
JJIEMEHTHI - T€0JIOTHYECKHX CTPYKTYp PAcCMATPHBAKOTCA B INPHKIAIHOM
acnekTe, B CBA3H C HX POJIbI0 B Mpolecce pynooTinoxkeHHs. OcBemanTcs
BOmpochl AehopMalMH TBEpPOOro Teja, HM3NaraloTcs MOHATHA O THMAX
Aedopmanui, HX BOIHHKHOBEHHH, B3aHMOCBA3M H PAa3BHTHH BO BpEMEHH,
Vieneno BHHMaHHE PacCMOTPEHHIO POJIH QH3IHKO-MEXAHHYECKMX CBOHCTB,
XHMHYECKOr0 cOCTaBA TOPHLIX MOPOJ B HOPMHPOBAHMH CTPYKTYP MOCTMAr-
MaTH4eCKHX MeCTOPOXACHHH U B pyfooTnoxkeHuH. [Toka3aHbl JIHTENLHOCTS
H CIOXHOCTh MpOHEcca OPYIEHEHHS, MPHYHHbBI BO3IHMKHOBEHHS YyCJIOBHH,
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fraronpHATHLIX I8 pyaooTiokeHHs. KpaTko paccMOTpeHb! HEKOTOpLIE
oblIxe Bompochl 3aKOHOMEpHOCTEH Pa3BHTHA CTPYKTYP MECTOpOXICHHH,
a TaKke HCCENOBaHHs, HMEKIIHE NENbI YCTAHOBJICHHE B3aHMOCBAIM
CTPYKTYPHBIX YCJAOBHH PpYIOOTIOXEHHA H TeHETHYeCKHX ocobeHHOCTel
OpylIeHEeHNU .

OcHoBHo#i pa3gen paborsl nocBAlleH cobBCcTBEHHO MeTONAM H3Iy4YeHHA
CTPYKTYp mocTMarMaTH4eckux MectopoxiaeHuii. [TomuMo pekomenmaiuit
110 MPOBEAEHHI0 TPAJHIMOHHLIX HCCIIEJOBAHHH, TAKUX, KaAK reoNoruyeckas
chEMKa, NOJ3EMHOE KapPTHPOBaHHE, YAENEHO BHMMaHME TIeOMETPH3alHH
pYAHBIX MecTOpoxeHHi. OcCBEIeHBI TAKXE HEKOTOpHIE ClEUHANbHbIE Me-
TOAL — TpEIUHHHAS TEKTOHHKA, MHKDOCTPYKTYPHBIH aHamu3, nerpodu-
3HYECKHE HCCNIEOBAHHA.

CrneunanbHble pa3fenbl MOCBALIEHBI MOIEIHPOBAHHIO TEOJIOTHYECKHX
CTPYKTYp, a TaKKe H3y4eHMI0 NajeorHJpoAMHAMHYECKHX YCIOBHH pyno-
0TNOXeHHA. BONpoChl CTPYKTYPHEIX YyclnoBHH GopmMupoBaHHS pPyJHBIX MO-
Jeil H pacnolIoKeHHs B HX NpelelaX pYJHBIX MeCTOpDOXJeHH# B pa-
G6oTe He paccMaTpHBalOTCS. B COOTBETCTBHH C Y3KOH HamnpaBlIeHHOCTHEO
paGoThl B HeH OTCYTCTBYIOT M CHCTEMATHYECKHE OMHCAHHSA CTPYKTYPHBIX
THIIOB NMOCTMATMAaTHYECKHX PYAHLIX MECTOPOXAEHMI: OHH IOJHO OXapak-
TEpH30BaHbl B Psfie CBOAHBIX cTaTel, yuebHUKOB M nocobuii [18, 63, 100, 136,
165].

B npomecce paboTel Hajl KHMrOW H MOPH NONrOTOBKE PYKOMHCH K
HeYaTH MHOTO IeHHhix comeToB aBTop nonyuun ot HO.I. Cadonosa,
B.®. Yepunimesa, E.Il. ManuHosckoro. B opopmnenun paborel arTOpY
okasanu nomouir O.H. Kynaesa, I''A. Illanenxo. Bcem 3THM TOBapH-
aM aBTOp NPHHOCHT HCKPEHHIOK 6/1arogapHOCTh.



BBEJEHHE

OCHOBHBIE INOHATHA

Kak cnenyer u3 pasBanus paboTel, 06BLEKTOM ee pacCMOTpEHHS ABJISA-
I0TCA pyAHbIE MecTopoxAeHuS. [1oJ1 pyJHEIM MECTOPOXAEHHEM NOHHMAETCH
NPHPOAHOE CKOIUIEHHE MeTaJUIHYeCKHX PYX, uMerollee OoObLIYHO MpoMmbilu-
JIeHHYI0 LeHHocTh. ['pynma mecTtopoxnaeHHit, o6bequHAEMBIX 0GILIHOCTHIO
MPOHCXOX/JCHHA H eJIHHCTBOM TreOJIOTHYECKOH CTPYKTYpbl, NpeacTaBiisieT
coboit pyaHoe none [136].

Euje He Tak JaBHO, BCEro HECKOALKO [ECATKOB JieT TOMY Ha3ag,
CTPYKTYPY MECTOPOX/ICHHH MOHHMANH KaK COYeTaHHe B HX CTPOCHHH
TEKTOHHYECKHX 3JIEMEHTOB, @ HMEHHO PYJIOHOCHBIX CKJaA4aThiX M Pa3phiB-
HBIX HapylUIeHHH, a TaKke MOCNEPYAHBIX Pa3pLIBOB, YCIOXHAIOLIHX mep-
BOHAyYaJIbHOE 3aJIeraHue py..

B Hacrofillice BpeMs 3TH MOHATHA cyllecTBeHHo pacumpensl. [Tog Tep-
MHHOM "CTPYKTypa pyJHOro MECTOPOXIEHUs" MOHUMAETCA COBOKYMHOCTH
3JIeMEHTOB TE€O0JIOTHYECKOTO CTpOEHH#, ompeaensiommx ¢opMmy pyaHoro
MECTOPOX/EHHA W BJHAIOUIMX Ha JIOKaIu3auuioo opyaeneHus [63]. Taxumu
3/leMeHTaMH ABIAIOTCA CKNaa4yaThie H pa3pbiBHbIC HAPYILUEHHS, P OABIICHHBIE
B mpefesiaXx MeCTOpOXICHHA H BMEUAIOIIHE OpYyAeHEHHE TMOpPoAbl C
NPHCYIIHMH HM (H3HKO-MeXaHHYECKHMH H XHMHYECKHMH CcBOHCTBaAMH,
TaKHMH, KaK cIOCOGHOCTh K TPEMIHHOOOpPa30BaHUIO, MPOHHLAEMOCTh,
MOPHCTOCTh, @ TaKkKe OTHOIUEHWE K PYJOHOCHBIM pacTBopamM — crnocob-
HOCTh BCTYNaTh C HAMH B XHMHYECKHE B3aWMoJeHcTBHS.

@opMHpPOBaHHE MECTOPOXKAEHHA — TMPOLECC IATENbHBIH, H B XOMe
€r0 3JIEMEHTHI Fe0JIOrHYECKOr0 CTPOEHUSA YaCTO CYUWECTBEHHO H3IMEHSIOTCH,
Bo3HukarOT pa3pbiBHbIE HAPYLIEHHA H BO BPEMs PYLOOT/IOKEHHA H TIOCIIE He~
ro; Gnarogaps B3auMoeHCTBHIO ¢ PYNOHOCHBIMH pacTBOPaMH H3IMEHAETCH
MHHepa/ibHbll COCTAB NOPOJ, 28 COOTBETCTBEHHO H XHMHUYECKHe CBOHCTBA,
MeHSI0TCS H (QH3HKO-MEeXaHWYeCKHe CBOHCTBA MOPOJ — MNPOHHLAEMOCTb,
CTOHKOCT K TEKTOHHYECKHM HanpsxeHuaM M T1.0. [loatomy reosor
OOJKEH MOAXOMOHTh K H3Y4YEHHIO CTPYKTYPBl PYJHOTO MECTOPOXKIEHHA
Tak %e, KakK MOAXOJMT OH K H3YYeHHIO APYIHX reoJIorHYyeckKux o0beKkTOoB,
T.e. CTPEMHTBCA MO3HATh POPMHPOBAHHE MECTOPOXIEHHA B HCTOPHYEC KOM
acnexte, a He (UKCHPOBATH JHIUb BHIMMbIE COOTHOLICHHA Kak YKe
TOTOBBIE.



3HAYEHHE TEOJIOTO-CTPYKTYPHBIX MCCJIEAOBAHMHA

H3 npuBefieHHBIX ONpeAeNeHHH BHAHO, YTO TNpEOAMET HMMeeT Npexiae
BCEro MPHKJAJHOE 3HAYEHHE, NMOCKOIbKY BBIACHEHHE 3JIEMEHTOB IE€0JIOTH-
YeCKOro CTPOEHHA, ONPEeNeNAIHX GOPMY MECTOPOXIEHHS H BIAHAIOIIAX
Ha JIOKa/IH3alHI0 OPYIEHEHHS, CIOCOOCTBYET YCTAHOBJIEHHIO 34 KOHOMeEp-
HOCTeH pa3MellleHHs pYyJIHBIX TeJl, reHe3uca HX Gopmel. MoXHO npH-
BECTH p#AI NPHMEPOB, KOrfa MpaBHIbHOE TMOHHMAHHE DPOJIM pa3/IHYHBIX
TEOJIOTHYECKHX JJIEMEHTOB B CTPOEHHH MECTOPOX[EHHS, T.e. ocobeH-
HocTe €ro CTPYKTYphl, CYIIECTBEHHO CKa3aloCh Ha ONpeHeiEHHH €ero
NepcnekTHB H crnoco6cTBOBaNO palHOHANLHOMY HaNpaBJIEHHIO TE0JIOro-
pasBegouHbix pabGor. Tak, mecTopoxaeHne ThIpHBIAY3 MNpeACTABIANOCH
B BH/Ie NPOCTO#H BIH3IHMPOTHOH aHTH KIHHATLHOMN CKJ1a JKH, orpyxaloieiics
KpYTO Ha BOCTOK M nepexopsmied x rory B cuHkiauHans [125]. Cornacuo
3TOH cXeMe MPHHHMAJIOCh, YTO CKaAPHOBBIE PYJHbIE Teja pa3MelIakTCH MO
cTpaTurpadguyeckoMy KOHTAaKTY DOTOBHKOB M MOACTHIAIOMIMX HX Mpa-
Mopos. [letansHoe H3Y4YeHHE CKapHOB, npoBeaeHHoe A.B. IMakom [125], no-
Ka3ajo, 4TO OHH MPHYPOYEHB!I K KPYTOMAaJarollleMy [0CKapHOBOMY TEKTO-
HHYEeCKOMY KOHTAKTy. BbUIO BBICKa3aHO NpPEANOJIOKEHHE, YTO CKapHBI
NPOTATHBAKOTCH BJOJb 3TOro pa3noma rny6oko BHH3, 4TO W MOATBEp-
OHIIOCh TIOCTeAYIOUMMH pa3BedouHbIMH pabotamu. B manbmeifuiem Guutn
BHECEHbl HEKOTOpbLIE YTOYHEHHS, HE H3MEHHBIIHE OCHOBY 3TOr0 Mpen-
MOJIOKEHHUA.

Ha mennopynnom mecTopoxaeHuH Typbsi CYIIECTBEHHYIO MOMOLIbL B
pa3Belke 0Ka3alo ycTaHOBIEHHEe (aKTa NPHYPOYEHHOCTH OpYIAEHEHHA K
NHPOKCEHOBbIM ckapHaM. Ha MHOrHX MeCTOpPOXICHHAX NMPH NETaJIbHBIX
HCC/IE[IOBAHUAX pPa3pbiBHbIE HapYILEHHH, TPaKTOBaBIUMecs KaK Moclepyn-
HblE, HA CAMOM JleJileé 0Ka3alHCh JOpPYAHBLIMH, ONMpeaeNsIOMHMH MepBOHa-
HaneHyR0 (GOpPMYy PYAHBIX TEJ, YTO CYLIECTBEHHO TMOBJHAIO HAa MpoBeje-
HHe NanbHeHIIMX pa3senouHbiXx pabor. Ha unenom psage mectopoxiaeHuit
B pe3yJbTaTeé H3yYeHHA MCTOPHHM PAa3BUTHA TEKTOHMKH ObLIO mpeacka3aHo
nonoxenne oborameHHbIX y4acTkoB. JleTajJlbHOE H3y4eHHE MOCIEPYOHBIX
HapyleHnii momMoraer HaliTH CMeIEHHbIE YACTH PYAHBIX TEJ.

BaXHOCTb NMpOBEJEeHHA Te0JIOrO-CTPYKTYPHBIX HCcenoBa Uil o 4ep Ku-
Balach HEONHOKPATHO HALIMMH BeAyIIMMH reonoramu. B.A. OG6pyues
CYMTAJI, YTO yCleX fefia NMpH MOMUCKAaX H pa3BelKe PYOHBIX MECTOPOXIEHHH
B 3HAYHTENbHOH CTEMEHH 3aBHCHT OT TOr0, HACKOJBKO TIHIATENBHO H3Y-
YyeHa TeKTOHHKa paiioHa. A.E. ®epcmaH yTBepXIaj, 4YTO H3IY4YEHHE reo-
XHMHYECKHX MPOLECCOB BO3MOXKHO JIHIIbL B KOMIJIEKCE ¢ TEKTOHHYEC KHMH
HCCleIOBAaHHAMH. Bonbllloe 3Ha4eHHWE reosIOr0-CTPYKTYPHBIM HCCIIEN0Ba-
HusM npuaasan A.I'. Berextun. B.H. KoTnap mog4epkuBan Ba¥HOCTh
reoNoro-CTPYKTYPHBIX HCCNEJOBaHHH H HCTOPYECKOro MOAXOMa C Bbije-
JIEHHEM [IOPYAHOTO, BHYTPHPYAHOTO H MOCIEPYAHOTO 3TANOB Pa3BHTHA
crpyktypul. C.C. CMHpHOB yTBepXJaJs, u4To "NpHKIaJHas TeoJIOTHA €CTh
npex/e BCEro CTPYKTYpHas reojorHs”.

Ces3p ¢ JgpyruMu oTpacnsmMu 3HaHuit. Kak Buguo
M3 Ha3BaHHA MpeaMeTa HCCIEJOBaHMsA, OH CBA3aH NpeXJe BCEro ¢ [By-
Mf [JHCHHIUIHHAMH — CTPYKTYpHO# reojiornelf M y4YeHHEM O pYOHBIX
MECTOPOXAEHHAX.



CTpyKTypHas reojlorus — HalpaBJIEHHE, H3Y4alollee CTPOEHHE 3EMHOi
KOPbI, BhIpaXX€HHOE YCJIOBHAMH 3alleraHHs U B3aHMOOTHOLUEHHSAMH rOpPHBIX
nopoda, — B CBOK oOuepelb CBA3aHa: a) co crpaTurpadmueit (nmocneno-
BaTENLHOCTh OTIOXEHHS CIOHCTBIX Tonm); 6) ¢ auTosorueldh W merpor-
padueit (MHHepanbHBIH cOCTaB, TEKCTYpPHl, CTPYKTYPhl OCA[04HbIX, H3Bep-
KEHMBIX, METaMOp(HYECKHX MNOpOJ, HX H3IMEHEHHE B CBA3H C Mpolec-
COM OpYAEHEHHA); B) TEKTOHHKOH (M3MEHEHHA 3aJieraHHA M COOTHOLUEHHH
nopoa nocne uXx obpalzomaHuA); r) merpoduiaMkoit (ynpyrue csoiicTBa
nopoJ, NPOHHLAEMOCTb, NMOPHCTOCTB); J) reoMopdosiorueil (oTpaxeHue
reoJIOrHYeckoif CTPYKTYphl B COBPEMEHHOM peibede); €) MeXaHUuKOH H
COMPOTHBJIEHHEM MaTepHanoB (aHaju3 nedopmaunii Mopoa C NO3MOMIA
3THX pa3fe/ioB 3HAHHA).

YueHue o pyJHBIX MECTOPOXKOEHHAX CBA3AHO C MMHEpaJlorHed — ycTa-
HOBJIEHHEM MHHEpPAbHOTO COCTaBa PYJ M COOTHOLUEHHH MX KOMIIOHEH-
TOB, ¢ (u3MyYeckoit M HeopraHudeckoi XHMHeH — H3y4YeHHEM XHMMHYeC-
KOTO cocTaBa pyd, oOBACHEHHEM NpOLECCOB pynoobpa3oBaHHs, CONyT-
CTBYIOIIIEr0 H3MEHEHHA BMEINAIOIIHX MOPOJ B MPOLECCE MHHEPAIIH3ALHH,
a Takke ¢ TepMobaporeoxuMueH M THIOpPOAMHAMHKOH (TemnepaTypHbIi
peXHM H YCIOBHA JaBleHHS INpH pynoobpa3oBaHuM, cnocob u nyTH
. [OBMXEHHSA PYJOHOCHBIX PACTBOPOB).

MeToas HCCNeJOBaHHSA, MHCNOIb3YEMbIE T€OJIOTAMH NpPH H3Y-
YEeHHH CTYKTYP PYOHBIX MECTODOXKJCHHH, B 3HauHTEeNbHOH Mepe Te XKe,
YTO M [pPHMEHAEMBbIE NMPU APYTHX reojorudeckux paborax. OCHOBHBIM
METOJIOM SBJIIETCSH TeOJIOTHYECKas CheMKa pa3/IH4YHbIX MacmTaboB B 3a-
BHCHMOCTH OT MOCTaBJICHHBIX 3a7ja4, Pa3MEpoB H CIOXHOCTH CTPOEHHHA
obbekTa, €ro reHeTHYeCKOro THNA, Pa3MEPOB OTAE/IbHBIX PYIAHBIX Ten
u 1.4 CylecTBEHHYH NOMOLIL B NPOBEAEHHH TIeOJIOTHYECKOro KapTH-
pOBaHHA MOBEPXHOCTH pyAHBIX mnojell oka3biBaeT a’podoTocheMKa.
HmeroTcs Takxke OTAe/IbHbIE MPHMEPB! HCMOIL30BAHHA KOCMHYECKHX CHHM-
KOB.

ITomuMo reosiornyeckoil CHEMKH NOBEPXHOCTH, 1O MEpE BCKPBITHS
MECTOpPOXJCHHA Ha TrJyOHHY NpPOH3BOJUTCH [eTalbHOE TIeoJIOrHYeckoe
KapTHpOBaHHE MNOA3eMHBIX ropHeiXx Bbipaborok. C 3To# uHenbr HOKY-
MEHTHPYIOTCA BCe TOPH3OHTa/lbHble, 4 TaKke BEpTHKaJlbHbleé TOpHbBIE
BbIpaDOTKH, MpeXIe BCEro Te, KOTOPbIE COEJHHAIOT pa3Hble TOPH3OHTHI.
OcHOBBIBasACh Ha JaHHBIX CbEMKH MOBEPXHOCTH, BCEX MOA3EMHBIX MOPHBIX
BblpaboToKk W OYpOBBIX CKBaXHH, COCTABIAKTCA pa3pe3n! uyepes Haubosee
XOpOIIO BCKPBITHIE YYACTKH, @ TAK®Ke re0JIONHYECKHE TMIIaHbl BCKPbIBAEMbIX
TOPH30HTOB, 4TO TMO3BOJIET BBLIABHTb H3IMEHEHHE CTPYKTYpPbI MECTOPOX-
JAeHuil ¢ rmybuHO#H.

IIpu npoBeneHuH NOKYMEHTAlHH FOPHBIX BhIpaboTok kKax nmon semiei,
TaKk H Ha TNoOBepXHOCTH cobupaeTcds MaTepHa] [ns M3Y4YCHHA pyAa,
(H3HKO-MEXaHHYECKHX CBOMCTB M mneTporpaduyYeckoro cocraBa NOpoOJ,
HX H3IMEHEHHA Nong BOSﬂCﬁCTBHCM PYAOHOCHBIX pacTBOpPOB, OTMEYaKTCHA
COOTHOLUEHHS XU/ pa3Horo coctaBa. IIpoBoaHTCs cneunanbHOe H3y4YeHHE
NOJIHPOBAHHBLIX H MpPO3payHbIX UUTHQOB /1A BLIACHEHHS COCTaBa PYAHBLIX
H HEpYOHBIX KOMIOHEHTOB, XapaKTepa CpacTaHHi, H3MEHEHHH MHHEpPaJIOB
npH Bo3aeHCTBUH Ha HUX 6oJiee MOJIOJIBIX, MEPEce KAFOLLMX HX XKHJT H IPOXKHIT-
koB. [lerporpaduueckoe H3yueHHE BeleTcs leneycTpemyeHHo. [naBHas
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3ajlaya ero — BBIACHHThL MEPBOHAYaJbHBIA COCTAaB nopojd, HX BIHAHHE
HAa PYJ0OTIOXKEHHE, H3IMEHEHHE NIPH FHAPOTEPMATIbHOM Tpolecce.

OcHOBBIBAACH HAa [aHHBIX HaOnlogeHHH H OOKYMEHTalMH, [eNaercs
NONBITKA MPOAHATH3IUPOBATE TEKTOHHYECKHE ABJICHHS B TOPOax, 06 bACHUTS
NPHYHHY HX MPOABJIEHUA C TOYKH 3PEHHS MEXAHHKH M CONPOTHBJIEHHA Ma-
Tepuanos. Tako#l ananu3 NoO3BOJIAET YCTaHOBHTh oOuuii nnan nedopma-
LMK JAHHOTO YYacTKa, BBIABMTh 3aKOHOMEPHOCTH Pa3BHTHS €ro CTPYKTYphI
B MPOCTPAHCTBE H BO BPEMEHH.

ITomumo muccnegoBaHus GHIMKO-MEXaHHYeCKHX CBOWCTB MNOpOd, MX
BJIHAHHSA HA TPO/BHXEHHE PYIOHOCHBIX PACTBOPOB M Ha PYH0OT/IONKEHHE,
a TaKXe MX M3MEHEHHs B mpouecce pynoobpa3oBaHHs, BLISCHAIOTCA Ham-
paBiieHHs NeACTBYIOIMX YCHNHH, T.e. OHHaMHYeckas o6CcTaHOBKA mpoliec-
ca fedopMaluy. ITO NPOH3IBOAUTCS MY TEM H3YHEHHA CKOPOCTH NPOXOKIEHHS
YOpYrux BOJIH, 4 TakXe ¢ NPHMEHEHHEM MHKDOCTPYKTYPHOTO aHaiu3a,
T.e. CTATUCTHYECKHM HM3Y4YEHHEM 3aKOHOMEPHOCTeH NOBEJEHHS AHH30T-
POMHLIX MHHEPAIOB B Ne(OPMHPOBAHHBIX MOpOAaX.

UpeasbivaliHO BaXHYK NoJAcoOHYI ponb MrparT paboTsl mo Monenu-
poBaHHIO NeHOPMAIHOHHBIX CTPYKTYP, HMHTHPYIOLIHE CTPYKTYPY JaHHOrO
yuactka. OcobeHHO pacnpocTpaHEHO MOJEIHPOBAHHME CKIAJYaThIX H pas-
PBIBHBIX AehopMalMii Ha ONTHYECKH aKTHBHBIX MaTepHasax, No3BOJIAOIINX
BBIACHHTH paclpelieicHHe HanpsaxkeHHH Ha qeOPMHPYEMBIX MOBEPXHOCTSX.
BechMa nepcneKTHBHBIM MpeICTAaBIAETCS H3YYEHHE 332 KOHOMEPHOCTEH /BH-
MEHUs pAacTBOPOB B CpelaxX C pa3JH4yHOH MPOHHUAEMOCThIO. DTOT Tak
Ha3bIBaeMbl METOJ 3/IEKTPOrMAPOJHHAMHYECKUX AHAJIOTHH OCHOBaH Ha
HabnroleHUAX MO NPOBOAMMOCTH 3JIEKTPHYECKOTO TOKA B COCEJCTBYHOLUX
MaTepHaax ¢ pa3IM4HON 31EeKTPONPOBOJHOCTEIO.

B panbueiimem o060 Bcex wMetomax OyzmeT ckasaHo mnoapobHee.
ByayT npuBefeHbI HeKOTOpbIE NMPHMEpHI, HIUTFOCTPHPYIOUIHE HX MpHMe-
HEHHE TPH H3YYEHHH CTPYKTYp PYAHBIX MECTOPOXICHHH M BBISCHEHMH
NMPHYMH BO3HHKHOBEHHS y4acTKOB, oborameHHbIX pyaoi.

B HacTosulee Bpems NpPH H3YYeHHH PYAHBIX MECTOPOXAECHHH WIHPOKO
NMPHMEHAIOTCA CTATHCTHYECKHE METO/bI, cnocobcTByoIuue 06beKTHBHOMY
BCKPBITHIO 3a KOHOMEPHOCTEH, He BBIABJIAEMBIX NPH 00 bIYHEIX HAbTHO IEHHAX.
B kHuMre HeT chelHajbHOro pasjieNla, NOCBAIIEHHOTO 3THM METOMaM.
OnHako CTaTHCTHYECKHH MOOXOJ B H3YYEHHWH CTPYKTYp pYIAHBIX MeECTo-
POXIeHHH NOKa3aH HA psile  KOHKPETHBIX MPOCTHIX MPHUMEPOB.

H3 HCTOPHH H3YYEHHHA CTPYKTYP
PYJIHBIX MECTOPOXKJAEHHMA

OMNHpHYECKHE 3aKOHOMEPHOCTH 3ajieraHHs py/ HeCOMHEHHo Oblin
H3IBECTHBI elle ApeBHUM pynokonam. Yxe B X—XI BB. pynokonsl HMenu
npencrasieHHe 06 onpezneneHHbIM 006pa3oM OpHEHTHpOBaHHBIX oboralex-
HBIX pyno# y4acTkaX, KOTOpble OHH HepedKO MOJIHOCTHIO BhipabaThiBaim.
IIpuobperennsie B npouecce paboTsl HabnroAeHHA YCTHO mepeaaBajMch M3
MOKOJIEHHS B MOKOJEHWe, MHChbMEHHble CBHIETENLCTBA CHCTEMATH3AlHH
HaKOMIEHHOTO ONbITA HE H3BECTHBI.

[leppas H3BECTHas K HacTOfleMY BpEMEHH mNonbiTka 00061HTH
HAaKOTUIEHHBIH OMBIT MO CTPYKTYpPaM PYIHBIX MECTOPOXAeHHI Oblna cieana
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Arpukonoii (1494—1555), koTopslit ony6nHKOBaN KIACCHPHKALMIO PYAHBIX
MECTOPOXIeHHH, OCHOBaHHYI Ha HX ¢dopme. OH BBIOENHJI KHIBI, Miac-
TOBBIE 3aJIEXH, OpYyAeHesble Y4aCTKH (LUTOKH), NMPOXHIKH. Takoe Mopgo-
Noryveckoe pasfieNicHHe PYIHBIX MECTOPOXKIEHHI He NoTepsAIo nMpakTHyec-
KOro 3HAYEHHMA H 10 HACTOALIErO BPEMEHH.

OpHaKO NPUYMHBI BO3ZHHKHOBEHHS 33 KOHOMEPHOCTEH pa3MelleHHs pya-
HbIX CKOMJIeHHWH HM Arpukoyia, HM JApyrue ydeHwle H B XVI, u B XVII 3.
BBIICHHTh HE CTPEMHIIHCH.

IMonbiTKy Hay4Horo oOBACHEHHS psAla 3aKOHOMEPHOCTEH pa3MeLIeHHs
opyaeHenns caenan M.B. Jlomonocos (1711—1765), ocHoBbiBasich Ha NH4-
HbIX HaONHOOEHHAX, NpOBEJEeHHBIX B ropHBIX BbipaGoTkax JoOCTaTOYHO
XOpOILO BCKPBITHIX k TOMY BpeMEHH MecTopoxkeHHH CakcoHckux PyaHeix
rop. B pabore "llepBbie OCHOBaHHA METaJ/UlyprHH HIH pPYOHBIX Oen”
(nanucana B 1742 r., onybnukoBana B 1763 r., nepensnana B 1949 r.) on
NoCTaBH/ BOMPOC O BO3MOXHbBIX NMPHYHHAX BO3HHKHOBEHHS PpAa3JIHMYHBIX
dopM pyAHBIX TeJN W MoABIeHHA B HuX oboramenHelx yuacTkob. Ilo ero
npeiCTaBIeHHAM, PyOHBIE XHJIbBI — 3TO MHHEpalbHLIE MAacChl, OCEBIUHE
M3 TOpAYHX BOJHBIX PacTBOPOB cojiell WNM MapoB B TpellWHax. Tpeun-
Hbl 06pa30oBaHbl TEKTOHHYECKHMH NMPHYHHAMH 10 pyAoobpa3oBaHHA, MO3Ke
OHM 3aMOJIHHJIMCh Pyaod H MOJBEprajMch TMOCJEPYAHBIM HapYIIEHHIM.
Vkaspiaer M.B. JlomMoHOCOB H Ha NpHOTKpDbIBAHHE TPELIUH C [OCHe-
OyKINMM HX BbimosHeHHeM. OH OTMevaeT Tak¥e, YTO MO B3aHMHOMY
nepeceyeHHI0 PYAHBIX JKHJI MOXHO ONpe/e/IHTh HX OTHOCHTEILHBIH BO3pacT.

HHutepecHnl paccyxnenus M.B. JlomoHocoBa 06 o6Gpa3oBaHHH pyIOHBIX
cronbor: "Ilpu 3Tom noameueHo... Korga nBe XuJbl B oJHy coMayTcs,
To ObIBaeT W3 HHX CJIOXKEHHas pYyJaMH BBICOKHX MeTajuloB OOHIbHee,
HEXEJIM Ka)<Jas H3 OquMHaKux".

CrneunanbHble reonoro-CTpyKTYPHBIE HCCNEeOBaHHS TNPOBOIAMIIHCH B
NPOLUJIOM CTOJIETHH Ha MecTOpoXaeHuax Pynueix rop. Cpean uccieno-
BaTejied, yaeNSBIIMX CYLIECTBEHHOE BHMUMAHHE 3THM BOMNpOCaM, H0JIKHBI
O6uiTh OoTMeueHB! yueHnle ®peiibeprckoit roprofi akagemun I'.Miomnep,
B. Korra, B. ®ubur. Onu ony6nukoBanM BechMa HHTEpecHbIe [JaHHBIE,
OTpaallllHe pojb CTPYKTYpPbl B pa3MeIUEHHH DPYAHBIX CKONIEHHH Ha
MecTtopoxaeHusx ®peiibepra ¥ Gau3nexauux pyaHbX obbekTax. B HacT-
HOCTH, B WX paboTax MHOro BHHMaHHs YIENAeTCA Bompocy GopmMHpo-
BaHMs pyaHeIX ctonGos, a B.Korra B 1855 r. paccmorpen MexaHuim
HX oOpazoBaHHs B CBA3H C NPHOTKPLIBAHHEM H30THYTBHIX YYaCTKOB Tpe-
INHH TpH TepeMelleHWH WX CTEHOK OJHOH OTHOCHTeNbHO OpPYroM, Ho
3TH Mpe/cTaBlIeHHA BCKope ObUTH 3a6bIThI.

B Hauane Hamlero cTOJIETHA NJIAHOMEPHOE H3YYeHHe TeoJIOTHYecKoi
CTPYKTYpbl PYAHBIX MeCTOpOXKIEHHH B PyQHBIX ropax mpakTH4YeCKH Mpek-
patunoce. BuuMaHHe wuccnegoBaTeneil Obino obpamieHo Ha jgeranbHoe
H3y4yeHHe MHHEpPalbHOro cocTasa py/l.

C koHULa TNpoOUUIOro BeKa [eTajJbHble T[eOJOr0-CTPYKTYPHbIE HC-
cneposanus Obimm HavaTel B CIIA u Kanape, a 3atem W B ABCTpasiHH.
Tam OHHM LUIHPOKO MPOBOAATCA H B HACTOALIEE BPEMA.

B 1929 r. nosBunace crtaThks K. Xwionuua [158], B xotopoii oH
H3JI0KHJ1 NMpeacTaBieHus 0 GOPMHPOBAHHH PYIHBLIX CTONGOB, TOXKIECTBEH-
Hble BBICKa3aHHbLIM paHee HeMelLKHM reosorom B.Korra. B npansHeii-
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IeM ITH mpenacTaBieHHs OwulH pa3BuTel B Gonpmodt  o6o6maro-
e paGoTe amMepHKaHCKHX reosoros noxa penaxuueii B. Huioxaysa (cM.
HUXeE).

B Poccuu 8 XVIII—XIX BB. MaTepHanbl M0 reoJIOTHYECKOMY CTpoe-
HHIO PYJHBIX MECTOPOX/CHHI Ha KaN/HBaJIHCh Y HHXKEHEPOR, PYKOBOAALIHX
UX pa3genxoit W axcnnyaTtauued, oAHAKO OHM HE NyOaMKOBaNHChL.

B 1789—1794 rr. ropHsie umxenepnl Hopodeit JleGener u Muxaun Una-
HOB COCTABHJIH MEPBYIO PYCCKYIO T€0JIOTHYECKYIO KapTy, B KOTOPYHO BOLU-
na wacth HepumHckoro ropsoro okpyra. OHa XapakTepH3yeTcs A€Tallb-
HOCTBIO HCTIOJIHEHHS M YETKHM BBIJEJIEHHEM 3aKOHOMEpDHOCTEH pa3smennie-
Hus opyndeHenus. B 1892—1897 rr. JL.H. JIyTyruH cocTABHI TEONOTH-
deckyio kapty [loubacca; Ha BeicTaBke B TypHHe OHa MOJYYH/IA BbIC-
Wy HArpaay — GoJibLIYIO 30/10TYH0 MeJalb.

Teopernueckne ob6o6uienns mo BompocaM 3akoHoMepHOCTeH ycnoBui
3ajeraHus H ¢opmbl pyOHeIX Ten B Poccuu noseuimce B Hauane XX B.
B CBA3H C HEKOTOPbIM NOJBEMOM OTEYECTBEHHOH MPOMBILLIEHHOCTH.
B 1900 r. H.K. Beicoukuii onybnHkoBan pe3yabTaThl McciaeJOBaHHH, npo-
BeleHHBIX HM Ha Kovkapckux 30510TOpyaHbIX MecTopoxaenuax (Y pan). Ox
noxasay, 4to oboralleHHble YYacTKH T'HAPOTEPMAIBHLIX PYAHBIX TeJ
BO3HHKAIOT HAa HCKPHBJIEHHSX pPYIOHOCHBIX pa3pbLIBOB, YTO CBS3aHO
¢ MOABHXKAMH MO HHM B mpollecce opyneHeHHs. Takum ofpa3som,
oH noBTopun HabmwoaeHus, coenaHHslie paHee B.Korra. B mocneayromme
roasl H.K. Beiconkuii 3aHHMaICA H3yYEHHEM NIATHHOBBIX MECTOPOXACHHH
Hcosckoro u HuxkueTarunsckoro paionos Ha ¥Ypane. OH oxapaKkTepu3osal
0cOoGEHHOCTH CTPYKTYPhbl NIATHHOHOCHBIX MAacCCHBOB OCHOBHBIX TOpOA H
3aKOHOMEPHOCTH pa3MeIlleHHA B HHX OpY/JEHEHHA.

HomkHbl 6bITh 0c060 0TMedeHbl aeTanbHbe Hccnemorauun E.C. ®eno-
poea ¥ B.B. HukuWTHHa, BHINOJHEHHBIE B KOHIE NpOLIJIOr0 Beka Ha
TypeHHCKHX MeOHOPYAHBIX MecTopoXaeHusXx. Mmu Owumm ycraHoBieHB!
MOP(OJIOrHS PYJHBIX TeJI H 3aKOHOMEPHOCTH HX pa3sMemleHHA. DTH paboTel
uMenu Oosee mMHpoOKOe 3HaYeHHe U1 MECTOPOXKICHHH CKapHOBOTO THNa
apyrux paiioHoB. Bonbumio# 3acmyroit E.C. denopoBa sBnseTcs BHICOKHH
YPOBEHb TOCTABJIEHHOTO HM reosiorH4eckoro obcnyXHBaHHA pYIHHKOB.
Kpynuefimnit kpucrannorpad, oH BMeCTe ¢ TEM ABIAETCSH, MO CYILIECTBY,
OCHOBaTE/IeM OTeYeCTBEHHOH pymHH4YHOH reosnoruu. [detanbHble re0JIOrH-
yeckue uccaenosanus E.C. ®enopor coBmectHo ¢ H. YcneHckum nposen
Takxke B Hauane 3Toro Beka Ha KemabekckoM MeOHOPYOHOM MECTOPOX-
nenun (Kanxkas).

B popepomounonHble roast A.H. 3aBapuukuii nposogun getansHoe
H3y4eHHE XeNe3opyJHOro MecTopoxieHus ropel MarmuTHo#f Ha VYpane;
pe3yasTaThl 3THX pabor 6wum onybGnukoBausl yxke mocne OkTabpesckoif
peBomounH, B 1923—1927 rr. Bonbinoe BHHMaHHE OH YAETHI BHIACHEHHIO
resesnca Gopmel pyaHeix Ten. MM Obino ycTaroBIEeHO, YTO PYAOHOC-
Hble CKapHbl #ABJSIOTCA MOCTMAarMaTHYecKHMH obpasosaHmsmu, Bonee
MOJIOABIMH OTHOCHTENIbHO AKOOBI CEKYIUHX MX Jaek JaMnpodHupos.

Iensifi psg BaXKHBIX 3aKOHOMEPHOCTEH B MOJIOKEHHHM OpY/EHEHHA
30JI0TOPYAHBIX MECTOPOX/EHHH, a TaKXKe B HX pa3MElleHHH Ha MJIOILAIH
pyaHbeIX paiioHoB 6bln ycTaHoBneH B.A. OGpyveBBIM O pa3jHYHBIX Tep-
putopuit Cubupu.
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B nepeepie roaw mocne OxTabpbckoil peBonlOUMH JETANBHOIO H3y-
yeHHs CTPYKTYP PYAHLIX MecTopoxieHuil He mposogunocs. Ho ¢ koHua
20-x ropmoB, ¢ Hayala MepBbIX MATHIETOK, TaKHe HCCIEAOBaHHA WWHPOKO
pa3BepHYJIHCh, YTO ObUJIO CBA3aHO C HAYAJIOM OCBOEHHS MHOTOYHC/IEHHBIX
pyaHbix ob6sexToB. M yxe B 1936 r. mosBHIOCH mepBOE B MHpE METO-
paYeckoe nocofue 10 [eTaNbHBIM IeONOro-CTPYKTYPHBIM MCCIENOBAHUAM,
npHHaJexallee Nepy KpynHoOro uccinegosatens — npogeccopa A.B. Ko-
ponesa (r. Tamkent) [55, 56). DTa KHHra He moOTepaia Hay4YHO-
MpPaKTHYECKOrO 3HAYEHHN H B HacTOsALlee BpEMd.

Bonbinyo pons B H3y4eHHH CTPYKTYP PYAHBIX mojel ¥ MeCcTOpPOX-
nennii B CoserckoM Comw3se cwirpamu pabGotsi B.A. OGpyuesa [94],
B.M. Kpeiitepa [61, 62], ®.H. Bonsdcona [22], M.A. Vcosa [150],
nocobue "K mMertoamke reosorudeckoil ceeMkd” noa pemakuued H.HU. Bo-
pomaesckoro [53] m psan apyrux. Ocoboe 3nayenue mmeno omybmmko-
paHHoe B 1956 r. yueGHoe mocobue B.M. Kpeiitepa. Ha nposenenue
AeTanbHBIX HCCNEJOBaHHI CTPYKTYp pYyAHBIX MECTOPOXIEHHH ¢ nmpHMe-
HEHHEM METO[a MHKPOCTPYKTYPHOIO aHA/IM3a, a TaKX€ OCHOB MeXaHHMKH
H CONMpPOTHBIEHHS MaTepHanoB 6onbloe BAMAHKHE 0ka3aid paboTel A.B. Ila-
ka [121, 123], H.A. Enuceesa [43]. BaxHyio poib B pa3BHTHH
paboT mo H3y4eHHIO CTPYKTYP PYAHBIX Moje M MeCTOpOMIeHHH Chir-
pajl BHINYCK B CBET MEepeBOJHBIX HgOPHTHHANLHLIX OTEYECTBEHHBIX IO-
cobuii no crpyktypHoii reonorum [2, 12, 17, 149, 151, 156]. KpaTkuii
ob630p pabor mo H3yd4eHHIO CTPYKTYp PYAHBIX mosiedl H MecTOpoOX[e-
HH#, BbINogHeHHBIX 3a nepBbie 40 ner mocie OkTAGPbCKOH peBOMIONMH,
JaH B [OBYX CBOAHBIX cTaThsax [24, 65]. IlepBhle HTOrH HccienoOBa-
HHA (H3HKO-MeXaHHYECKHX CBOMCTB rOpHBIX MOPOJ H KX BJIHAHHA HA pyl0-
noxanuzauuio Obuin  mnopaseneHsl B paGote HO.A. Posaumosa [129].

B Hacrosmee Bpems H3y4YeHHEM CTPYKTYpP PYAHBIX MeCTOPOXKIAECHHH
3aHuMaeTcsa 6oMbIoOe YHCIIO reoioros. B pange Hay4HO-HCC/IeqOBATEIBCKHX
HHCTHTYTOB Muuuctepctea reosorus CCCP, opyrux MHHHCTEPCTB H Be-
nomcTB, Akagemur Hayk CCCP u colo3HBIX pecnybnHK HMEOTCS clielHa-
nu3upoBaHHble nabopatopus unu rpynnel. UMu nposoasTcs uenexanpas-
JIEHHBIE MCC/IEIOBAHHA, 3a4ACTYI0O COBMECTHO CO CHelHaJIiCTAMH [PYTHX
HanpasieHu#, ny6MTHKYHOTCA MHOTOYHCIIeHHBIE PaboThI, OCBELIAOIIHE NOJTY-
4YeHHble pe3ynbTaThl. BonpliHe HcCeqOBaHHS MPOBOAATCH TreOJIOTAMH,
paboTalomMMH Ha pa3BeyeMBIX H 3IKCIIyaTHpyemsiX obbsexktax. MHoro
nybnukanuii NocBAIIEHO XapaKTePHCTHKE OT/AENbHBIX PYIHBIX MECTOPOXie-
unit. [Ipm Hayunom cosere mo pynoobpazosammio OITIT AH CCCP
MMeeTcs crenHanbHas cekuHs "HaydyeHHe CTPYKTYpHBIX YycioBuil. pyno-
obpa3zosannsa”. OHa opraHu3yeT oO6LIecOlO3HbIE COBELIAHHA Ui O3Ha-
KOMIICHHS C pe3y/JbTaATAMH HCCJIEJOBAHHH H KOOpPAHHALMM HX HANpaB-
JieHua. [locneHHe TakHe cOBEeLAHHA COCTOANNACE B . EpeBane B mae 1981 r,
(no Teme "CoBpemMeHHBIE METOMbI H3YYEHUA CTPYKTYP IHAOTCHHBIX PYAHBIX
MecTopoxaeHui) H Bo BnaguBocToke (ceHTs6pe 1985 ).

Ana reosoro-cTpyKTypHBIX HCCNeJOBAHHH COBETCKHX TeOJIOrOB Xa-
pakTtepHa ocobas MeTOMOJIOTHS B H3y4YeHHH pyAHBIX 0o0bekTOB. UM CBOM-
CTBEH MCTOPHYECKHH MOAX0/, CTPEMJIEHHE MO3HAThH re0JIOTHYECKYIO CTPYK-
TYPY MECTOPOXJEHHs H pYOHOTO NOJIA B HX pa3BUTHH, paciindpoBaTh
npouecc WX cTaHoBjeHHA. HeKoTophle COBETCKHE reo/IOTH HaXe CYHTAIOT
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HYXHBIM BKJIOYATh 3TOT TNPHHUHN B ONpefe/icHHe OCHOBHOTO MOHATHA
¥ pacCMaTpHBAIOT CTPYKTYPY PYAHOrO MECTOPOXICHHA KaK “"COBOKYNHOCTh
3JIEMEHTOB TE0JIOTHYECKOTO CTPOeHHs B HX pa3lsuTuu” [63]). Teosorm
3ana/IHbIX CTPaH Yallle XapaKTepH3YIOT CTPYKTYPY MeCTOPOX/EHHA, He BIa-
Basich B AHAJIU3 €€ CTAHOBJICHHSA, PA3BHTHA.

CoserckuMH reosioramu paspabareiBaercs psan mnpobieM, HMeOIMX
LeJIBIO BCKPBITH O6IIHE B3aHMOCBA3H HOPMHPOBaHHA r€0JIOTHYECKHX CTPY K-
TYp 3HOOTeHHBIX PYAHBIX MECTOPOXAECHHH ¢ pa3nHuHbiMH pakTopamu. Tak,
CyLIECTBEHHOE BHHMAaHHE Y[IENAETCA BBLIACHEHHIO 3aBHCHMOCTH CTPYKTYp
MECTOPOXIeHHH OT NPHYPOYEHHOCTH HMX Kk obnactam c pasnuuso# wHc-
Topueit reonoruyeckoro pa3puTus. PaspabaTeBaloTcs Bonpock cTpyKTYpHO#H
30HAJILHOCTH Kak B PErHOHAJILHOM ACNeKTe, TAK M B JIOKAAbHOM NpPOSB-
NEHHH ee W MO naTepajii, M MO BepTHKalH. AHaJIM3UPYETCA 3aBH-
CHMOCTB CTPYKTYP MECTOPOX/EHHi oT riybHH HX GopMHPOBAHHA.

B nocnegHHe roasl B paboTax COBETCKMX TreoJiOrOB HameuaeTcs
CTpEMIICHHE YBA3ATh [JAHHbIE I'€0JIOTO-CTPYKTYPHBIX HCCI€AOBaHHI ¢ Apy-
THMH OTpacifMH 3HaHHA. Tak, CYIIECTBEHHOE 3HAYEHHE NMPHOAETCH BBIAC-
HeHHIO 3aBHCHMOCTH T€0JIOTO-CTPYKTYDHBIX YCIOBHHl pPyHOOTIOKEHHS OT
GHU3MKO-XUMHYECKHX TapaMeTpoOB, TEMMNEpPAaTyphbl, [aBJEHHA, & TakKXe
BJ/IMSIHKA JTHX YCJOBHH Ha reHeTHYeckMe OCOOEHHOCTH IHIOTEHHBIX py.I-
HbIX MecTopoXieHHi. Cepre3Ho H3ywyaloTcA MeTpodu3HYeCKHEe cBOHCTBa
TOpHBIX TOpPOJ, HX BIHAHHE Ha GOPMHPOBAHHE TEOJIOTHYECKHX CTPYKTYp
H PYIOOTIIOXKEeHHE. Y enseTcd BHHMaHHE MONETHMPOBAHHIO CTPYKTYp 3HIO-
reHHbIX MECTOPOXIEHHH M THIPOOWHAMMYECKHX YCIOBHMH NOKaIH3aLHK
opyneHeHus. BmecTe ¢ TeM O€TaNbHO H3Y4aKOTCA CTPYKTYPhl OTHENBHBIX
PYAHBIX MECTOPOXIEHHH ¥ pyIHBIX MojeH pa3THYHBIX reHeTHYECKHX THNOB
M BeIeTCA nanbHedas pa3zpaGoTka TpaJWUHOHHEIX H HOBBIX CIELHAJNb-
HBIX METOJOB MCCIIE[JOBAHHA.

HUmeeTcs psag CcBOAHBIX paboT COBETCKHX TEOJIOroB, MOCBALIEHHBIX
BONPOCAM H3YyYeHHs CTPYKTYp PYOHBIX noyieli M Mecropoxaennii. Tako-
Bul paborer S.H. Benesuesa [7], ®.H. Bonsdcona u II.JI. SAxosnesa
[26], A.B. Koponesa [55, 56], A.B. Koponesa u II.A. IllexTtmana
(58], B.M. Kpeiirepa [62, 63], A.B. Ilska [126], I'.®. Axosnera [165],
a Takxe crneuuanbHble MoHOTpadHu: “OcHoBHBIe Bompocel..” [97],
"CTpykTypHble yciosus...” [144], "T'eonoro-cTpykTypHsie MeToasl...” [32].
B page cOOpHHKOB paccMaTpHBAKOTCS MeETOJbl HCcneNoBaHHN M Xxapak-
TEPH3YIOTCA CTPYKTYPBI OTAENbHEIX MecTopoxaeHuit [27—30]. Ony6iu-
KoBaHBI aTnackl, 0606malomue JaHHLIE MO CTPYKTYpaM pYOHBIX mojei u
MEeCTOPOXIEHHH pa3NHYHbIX reHeTH4YeckuX THNoB [5, 6]. Bonbmoi pas-
Zen TOCBAIIEH CTPYKTypaMm pyaHBIX monelf W Mecropoxienuit B paborte
B.A. CmupHoBa "l'eonorus nonesneix Hckonmaemsix” [136]. Kpatkue
XapaKTEPUCTHKH Te0JIOTHYECKHX CTPYKTYP NPHBEJCHBI B TPEXTOMHOM H3-
nanud "Pypneie Mectopoxaenus CCCP” [132]. Hwmeetca cnenmanbHbii
cbopunx "IIpobnemsl 06pa3opanus pyaHslix cronbos™ [112]. Muoro craTeii
noMewmeHo B XypHanax "I'eonorus pyausix mectopoxiexuit”, ”Hipectns
AH CCCP. Cep. reon.”, "Coserckas reonorus”, "I'eonorus u pas-
BeAKa” H B MEPHOAMYECKHX HM3JaHMAX pecnyOIHKaHCKHX akajeMuit Hayk,
a TaKKe Hay4yHO-HCC/Ie[IoBATENIbCKHX HHCTHTYTOB MHHHCTEpPCTBA reoJIOTHH
CCCP u cow3Hbix pecnybnuk. Hayvenuro puIHKO-MeXaHHYECKHX CBOHCTB
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MOCBALLEHbI KOJUIEKTHBHbIE cOOpHMKM "®H3MKO-MexaHHYeckHe cBoiicTBa
rOpHeIX Mopoj BepxHeH dvacTH 3emHo#t kopw” [155], "Pone ¢uiuko-
MEXAHHYECKHX CBOMCTB rOpHBIX MOPOJ B JOKAJH3AUMM FHIOTEHHBIX Y-
HBIX MecTopoxaenuii” [130]. B cmeuwansHoM TemaTHueckoM cBopHHKe
"JKCMEPHMEHT H MOJEIIHPOBAHHE B CTPYKTypooGpa3syloKX mpoueccax
pynorene3a” [163] monseneHsl HMTOTH 3KCNEPHMEHTANLHOTO BOCCO3Ja-
HHSA MOJenell reoJIoTHYECKUX CTPYKTYP.

B 1982 r. Benuna xHura "leonoro-cTpyKTypHblE METOABI H3yue-
HHA OHJOTEHHBIX PpYy[HBIX MecTOpOoXJeHHH”. B Heit Hapamy ¢ xapak-
TEPUCTHKOI COBPEMEHHBIX METONOB paccMaTpHBaercs psg obummx Bon-
pOCOB HCCIIEe/IOBAHHUS.

H3 3apyGexHbIX H3JaHK# CBOJHOr0 XapaKTepa, ClielHaJbHO MOCBALIEH-
HBIX TEOJIOTHH PYIOHBIX MECTOPOXAeHHH, MO/KHA ObITh OTMEYEHa YKe
ynoMsaHyTas pabota nox penakuuneil B.Horoxayaa "Ore deposits as related to
structural feature» (1942), a Takxke "Geology of Australian ore deposits”
(1953). MHoro cBeAcHHHE MO rEONIOMMYECKHM CTPYKTYpaM DYAHBIX Mec-
TopoXAeHHit B cOopHHkax “I'eonorus pymHBIX MeCTOpOXAeHHH 3anan-
geix wratos CIIA” [31], "Pyaubie Mectopoxnmenus CLIA™ [133],
"Tlone3nsle uckonaemble AscTpajqud u I[lanya Hopo# i I'sumen” [110].
CrnenuanbHO XapakTepHCTHKAM CTPYKTYpP PYOHBIX MeCTOpPOX[ICHHH pa3-
NHYHBIX THNOB NocBAlleH cOOpHHK craTeif, B3ATHIX M3 3apybexHBIX mne-
pHoaHyYecKuX u3ganui, "[Ipo6ieMsl IHIOreHHBIX MecTopoxaeHuH” [115].

CTaThH, XapaKTepH3YIOIIHEe CTPYKTYpPhl PYIOHBIX mojiell H MECTOPOX-
AeHHi, MOMEeIAOTCA B MHOTOYHCIIEHHBIX MepHoAnYeckuX u3nanusx CLIA,
Kananel, ctpan 3anagHo#i Espornsl.

BonpocamMH cTpyKTYp pyAHBIX mnojied M MECTOpOXOEHHH H Ieranb-
HBbIM M3YYEHHEM KOHKPETHBIX PYJHBIX 06BEKTOB YCMEUIHO 3aHHMAKOTCH B CO-
yuanuctHdeckux ctpaHax. B I'IP pabGoTel, mocBsiieHHBIE 3TOMYy BOM-
pocy, nybnukyroTcs B wu3gaHHAXx Opeiibeprckodft ropHoii axamemum,
Axagemu HaykK. YexocnoBallkHe TeOJIOTH MEYATAKT pe3ylbTaThl HC-
cnenoBaHuil B u3gauuax [eonoruveckoit cnyx6el, Yexocnopaukoii akane-
MHH Hayk, [Ipaxckoro ynuBepcuTeta. B Bonrapum paborwel mo wH3y-
YEHHIO CTPYKTYpP PYAHBIX mMoJjelf H MeCTOpoXAeHHHA NMyGIIHKYIOTCA B M3aa-
HUAX By30B, Bonrapckoli axanemud Hayk. Heckonmbko netr Tomy Hasang
Beimia B cBer opurHHansHas pabGora C.C. CrosHoBa "Mexanuim
tdopmMupoBanua pa3pbiBHBIX 30H” [143], TpakTyrollas ¢ COBpEMEHHBIX
Hay4HBIX NO3MLUMHA OUHAMHKY H KHHEMAaTHKY Pa3BHTHA pa3pbIBHbIX Ha-
pymieHu#i. B PyMBIHHH pe3ynbTaThl T€0JIOTO-CTPYKTYPHBIX HCCleoBaHHN
MeyaTarTCs B M3JAHHAX By30B, AKaJIleMHH HAayK W [DYrHX Hay4HBIX
opranu3auuii. HayuHo-MeTogHuecKHE OCHOBEI HCCNIENOBAaHMM, MPOBOAUMBIX
TeosloraMH COLHANMCTHYECKHX CTpaH, OGNM3KH K NPHHATBIM coBeTcKoi
KOO,



YacTtr nepsas

JE®OPMALIHKM H OPYIEHEHHE

TTIABA I
3JIEMEHTBI CTPYKTYPHOW T'EOJIOTHH

1. AE®@OPMALIHHA TBEPJAOI'O TEJA

Ilpu w3yueHHH CTPYKTYP PYIOHBIX monell u MecTopoxaeHu#l reosnor
npexae BCEro HMEET [eJI0 C TEeKTOHMHYECKHMM SABNCHHAMH. TeKTOHHKa
KaK Hayka o gedopmaunaXx 3emMHoH Kopel mpeactasiager coboif, mo cy-
LIECTBY, MpPHKIagHYH MeXaHHKy. [l03TOMYy Ha aHANOrHYHbIE MOHATHA
TeKTOHHKH MEPEHOCAT TEPMHHBI, TPHHATHIC B MexaHuke. CneayeT, OAHAKO,
HMMETh B BHIOY, 4TO TaKoe NEpEHeCEHHE TEPMHHOB HECKONbLKO YCIIOBHO,
NMOCKONBKY sBNEHHs, Habmiogaemble B NMpHpOME, 3HAYHTENBHO CIIOXKHEE
H MHorooGpa3sHee, yem B 3KcnepumeHTaX. Ho noka Her cnenmansHoi
TEPMHHOJIOTHH, KOTOpasA Y4YHThIBana Gbl Bce 0cOBGEHHOCTH TEKTOHHYECKHX
seneHuil. [ToaToMy HeMONB3YHOTCH CEYOLIHE NOHATHSA, NPUHATHIE B MeXa-
HHKe TBEpJOro Tela.

Hebopmauna Iloa 3THM TepMHHOM NMOHHMAaETCA H3MeHEHHE PopMBbI
HITH pa3mepoB Tena nubo kako#-HUOYaL ero wacTi 6e3 H3MeHEHHA Macchl.
PasnuyaloTcs OAHOPOJAHAN H HEOQHOPOJAHAA NeopMalHH.

IIpu ogxoponHo# nedhopmanuu aBe kakHe-nubo wacTu Ttena, obnagas-
wKe a0 pepopmannu nogobuo#i dopmoit B OpHEHTHPOBKOH, COXpaHAIOT
H nocie pnepopMauud GopMy H OPHEHTHpOBKY, Nogo0HLIE NepBOHA-
yanbHbiM. [Ipn oaHoposaHo#t nedopmaumu MpsMble THHUK OCTAKOTCA NpA-
MBIMH, NapajuUleNbHble — MNapajie/ibHbIMA, XOTH PAaCCTOAHHA MeX]y HH-
MH MOTYT H3MeHaThcd. [Ipu HeonHoponHo# nedopMauuu 3TH YCIOBUS
He coxpausoTcd. IlepBoHauanpHO NMpPAMBIE JIHHHH CTAHOBATCH KPHBBIMH
M HenmapasieNbHeIMH. B (OpMHpOBAHHMH T€OJIOTHYECKHX CTPYKTYD H B
CTPYKTYpax 3HAOrE€HHBIX PpYIHBIX MECTOpPOX/JeHHH mNpossnsioTcs oba
3TH BUAa nedopmaimii,

Hedbopmauuu pa3fensioTcs Takke Ha YIPYrHe H OCTaTO4Hble. YNpyrue
JehopMalHH XapaKTepH3YKOTCH TeM, 4YTO TNpPH YCTPaHEHHH Bo3feii-
CTBHA BBI3BABINMX HX CHJ1 TENO NONMHOCTHIO BOCCTAHABIIHBAET CBOE fep-
BoHauaneHoe coctosune. [Ipu ocratouHoit nedopmaumm, nocne yganeHus
BO3/1efCTBHA BbI3BaBUIEH ee CHJILI, TEJI0 HE BOCCTAHABIIMBAET MOJHOCTHIO
CBOEro rNnepBoOHa4ajbHOrO COCTOAHHA.

OcraToyHas nedopmalus MOXET NMPOABIAATHCH B BHIE MNIACTHYECKOH
gepopMmauHH, korja @Qopma H obveM H3IMeHAOTcA G6e3l HapyluleHus
CNJIOUIHOCTH MaTepuana, nubo B BHAE XpPynkoro pa3spymieHus Tena 6es

3aMETHOTO MpOsBJieHUA nuacTuyeckodl nepopmauud. Kakoit nedpopmauuu
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Puc. 1. lnarpaMma 3aBHCHMOCTH MEXIY YCHIHEM, IPHIOKEHHBIM K CTAJILHOMY CTEPXKHIO, H €ro

pedopmaunci
F — pennuuna younus; AL — npupauenue Annnsl crepxus; O4 — ynpyras aedopmauus (npsmas npo-
NOPUHOHANLHOCTE MEKJY YCHIHEM H fedopmanueii) A — npenen nponopuUHOHANLHOCTH, OTBENAO MM A
cune Fi; F; — ycunue, oTeevasouee npeaeny ynpyrocts; A8 — yanunenne 6e3 uamenennn ycunus (" rexy-
secTs”); C — mpenen npouxocTH; Fy — cooTeeTcTByloulee emy ycumue; D — paipuis ofpasua
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Puc. 2. Jedopmauus TBEpAOro H3IOTPONHOrO Tesa
A — obwemHasn, HIH TpexocHas; B — nnockas, Wnn gsyxocHan. O6bACHEHHA CM. B TexcTe

NperMMYyLIECTBEHHO MOJABEPraeTcs JaHHOE TEJI0 — MyacTHYecKoH WM Xpyn-
KOH, 3aBHCHT OT CBOMCTB MaTepuana (COOTBETCTBEHHO pa3JiHYalOTCH
NIacTHYHBIE H XpYNKHe Teja B OOBIYHBIX YCIOBHAX [aBJIEHHA H TeM-
nepaTypel), OT NPOJOJKHTENLHOCTH BO3JeHCTBHS CHIIBI, OT TeMIEpaTypsl,
npe koTopoifi mpoucxomuT Aedopmauus, ¥ T.4. Tak, Bap npH MrHo-
BEHHOM BO3[eHCTBHH CHJIbl pa3pyllaeTcd KakK XpYNKOE Teno, HO NpH
JAONroM JIeXaHHH pacTekaeTci mox cobcTBeHHBIM BecoM 6e3 HapyIIECHHS
CruioWHOCTH, H3BECTHAKH B MOBEPXHOCTHBIX YCIOBHAX XPYNKH, HO Ha
Gonbwux rnybuHax, B YCIOBHAX MOBBILIEHHBIX TEMIEPATypbl M [JaRje-
HHA, OHH [eOpPMHPYIOTCH KaK MJIACTHYHBIE Tena.

CooTHomenne ynpyro ¥ octatouHod nedopmauuu, npuBoasuied x
paspylieHHi0 Tesa, HarMAQHO MOKa3bIBAET H3BECTHAS KPHBAas 3aBHCHMMOCTH
Mexay BoajeficTBylomed cunoit w nedopmanmedt cranbHoro obpasua
(puc. 1).

Otpe3zok OA xapakTepu3yeT HaJIHYHE NPAMOH MPONOPUHOHATIBHOCTH
Mexay pepopmauued W Bbi3BaBLIEH ee CHIIOH, T.e. Ha 3ITOM HHTep-
Bane peiicteyer 3akoH ['yka, nmposBnsercs ynpyras gedopmauus. Ilpu
CHATHH CHJIbI TEJIO BO3BpAILAETCHA K CBOEMY NEPBOHAYANILHOMY COCTOFHHIO,
T.e. npupaweHue AnHHLl obpa3sna cHumaetca. Tak Beger ceba Teno go
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jHaveHus cunel Fi. CooTseTcTBYlOmas eMy Toyka A Ha KpuBOil npen-
cragnsger coboit mnpemen mnponopuuoHanbHOcTH. [lo 3HaueHuio cuie
F\ ovyenn 6nu3ka cuna Fz = npejen ynpyrocTH, HauyMHasg ¢ KOTO-
poro Hapsay ¢ Ynpyroif mposBJfeTcs yXe H OCTaTO4YHas AedopmMauus,
T.e. TNpH CHATHH CHIIbI TeJI0 HE BOCCTAHABIHBAET MOJIHOCTBIO CBOETO
NepBOHAYAIbHOTO COCTOSHUSA.

Ot TouxkH A 10 ToukH B nedpopmMauus — ynnmHeHHe obpasuma —
pacrer 6e3 H3IMEHEHMs CHJIbI, a 3aTeM 10 To4ykdH C — mnpH Me[JIeH-
HOM ee Bo3pacTaHuu. Touka C, oTBeyarollas 3HaueHHIO CHIbl F3, oT-
paxaeT npejes NpoYHOCTH. TeopeTuueckH JasbHeduas gedopmaums 10J1-
Ha QHKCHpOBaThCA NMpAMOM, napastenbHoH ocH abeuuce. OgHako B 3Kcne-
pHMMeHTe OHa HMeeT HakJIOH Onaromaps mosBneHuio B obpa3sue "melku”,
T.e. YMEHBILIEHHIO €ro ce¥eHHs. ITO COOTBETCTBYET CTAJMH IMIacTHYECKOH
nebopmauun Ges paspuiBa. B Touke D npomcxoaumt paspeis obpasua
¢ MTHOBEHHBIM MaJieHHeM 3Ha4YeHHA cunbl F 00 Hyns.

Hedbopmauuu no cpoeMy NPOSBIEHHIO PAa3JENsOTCA H HHBIM CIOCO-
6om. PasmuuaroT Aedopmaumio o6weMHYIO, HIIH TPEXOCHYIO, H MJIOCKYIO,
HJTH IBYXOCHYHO.

IIpu obbemHO# nepopmanuu H3MeHeHHE GOPMBI Tejla TMPOMCXOIOHT B
Tpex HampaBlieHHsX. [IpHMEpOM MOMXKeT CIYXHThb CIUIIOLIHBaHHE KyOHKa
M3 pe3MHbl WM M3 NnacTHIHHA. TpexocHyw AedhopMalMiO MOXHO BbIpa-
3MTh B BHOE TPEX €e INaBHBIX Oceli B TPeXOCHOH CHCTEME KOOpAHHAT

(puc. 2, A). Onu obo3snauarorcsi: ock A — HanpapleHHe Haubonbiuero
pacTaxenus; B — cpenusas ock; C — KOpPOTKas OCh, OCh CXATHA.

Ecnu nepsoHavansHo pebpo kybuka, Ha Koropmili aeHicTByer cuia
P, uMeno BeNWYHMHY a, TO ero pnedopmauus B obueM BUOe MOXET
6biTh BeIpaxeHa crefyromwuM obpazom: A> B> C; C<a.

Mpu nnockoii, Hiu OByXocHO#, nedopmaluu (puc. 2, B) uamene-
HHe GQOpMBI Tena NPOHCXOAMT TONBLKO B OOHOH nnockocTH. Ee moxHo
BbIPa3HTh B BHJAE JBYX OTPE3KOB B [BYXOCHOH CHCTEME KOOpIHMHAT —
A u C, a oce B ocraercs paBHOH mNepBOHAaYalbHOMY pa3mepy peb-
pa kybuka a. CooTHOlIEHHE MEXAY OCAMH Ae(GOpMALMH BHITIAIAHMT TakK:
A>a>C; B=a.

Hanpsxenue. Ilpu paccMoTpeHHH [JedopMalMH Yallle TOBOPAT
He O CHle, a O HanpshkeHHH, oOycnoBuBIIEM ee NpOABIEHHE, T.e. O
BEJIMYMHE CHJIBI, MpHXoAALIEHCcS HA E€IHHHLY TUIOLIANH JAHHOTO CEYeHHs
nedbopmupyeMoro Tena.

B 3KcnmepMMeEHTaX W B MPHUPOJHLIX YCIOBHAX BBIJENAOTCA HOPMAJlb-
Hble U KacaTeJbHbIE, HIIH CKaJLIBAOLIHe, HANPAKEHHS.

IMoa HOpManbHBIMH TIOHHMalOT HAaNpSXKEHHA, JEHCTBYIOILIHE Ha MJIO-
WAAfX, pacnojiaraloIiuXcs MeprneHOHKYIAPHO OCH pacTATHBAEMOTO HIIH
ckumaemoro obpasua (trena). OHu obGo3nawarorca Gykeoit o. Ckansl-
BAIOIHE, WM KacaTe/lbHble, HANPAKEHHA NEHCTBYIOT B NJIOCKOCTH HaH-
Holt nnowaau; onu obosnavarorca Oyksoil 1.

PaccMOTpHM COOTHOLUIEHHE HOPMAallbHBIX H CKa/lbIBAOLIHX HAamNpske-
Huil Ha o6pasue, noarsepruyTom cxatuio (puc. 3). K ulorpomHomy
obpasuy c ceyeHuemM S npunoxena cuna P. B ogHopomHom o6pasue
HopMansHoe Hanpsikenuwe o= P/S. Tposenem B obpasue ceueHue S nojg
yrnom a k cevenuio S. Ilnowans ero 6Gyaer paBHa S, = S/cosa.

1é
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Puc. 3. HopmaneHele H KacaTenbHble (CKajbiBalolue)
HATNPSMEHHA B CEYEHHH, TNPOBEJEHHOM KOCO OTHOCH-
TENLHO HAMpaBNeHHN CXHMaloumx ycunwit [121]

Puc. 4. Xpynkoe palpywenne kybuka oaHopoasofi rop-
Ho#t nopoaw! npr cxatu [121]
A — ofipajoBaHHe HETHIPEX CHCTEM TPCLIHH CKA/ILIBAHHA,
CTPE/IKAMH MOKAa3aKbI HANPABICHHA OTHOCHTE/ILHBIX TIEpEMe-
wenuRt; 5 — paspymenue ¢ ofpajopaHHeM TPELIHH OTPHIBA;
Mex/ly 06pa3noM H MIYHXEPaMH NPECCa NONOKEHB CBRHLIO-
BBIC MPOKNAAKH

PasuopelicTBylomas cuna B 3ToM cedeHHH Oyner Taxxke P; no npasu-
Jly mapajuieiorpaMma CHJI OHa MoxeT ObITB pa3joXkeHa Ha aBe coc-
TaBaswue: P, — cHna, HOpManbHas K TJIOCKOCTH Si, H P, — cuna,
‘KacaTe/lbHas K 3TOH NJIOCKOCTH.

HopmanbHoe HanpskeHHe O Ha IJIOCKocTH S OGynmer o1= P,/ S, roe
P,= Pcosa, oTkyma o, = P/Scos’‘a=ocos’a. Ilo ¢opmyne npusesenns
c0s2a =2cos’a—1 nonysaem o,=1/2 o(l +cos2a). o, Gyaer UMETh MaKCH-
MaJlbHyI0 BeJM4YHHY, kxorga cos2a=1, T.e. a=0. HHBIMH cnoBamH,
Haubosbluee HOpMAaAbHOE HANPXKEHHE NEHCTBYET B MONEPEYHOM CeYeHMH,
NepNeHANKYISPHOM OCH CXATHA.

KacatennHoe HanpseHde T1 Ha NJIOCKOCTH S| paBHo.T,= P,/ S, rae
P,=Psing, orkyma 1T, = Psinacosa/S =osinacosa. Ilo ¢opmyne
npuBeeHns sin2a=2sin acos a monayyaem T,=1/2 osin2a. 1, ‘Gyaer umeTh
MaKCHMalbHYIO BEJH4YHHY, Korja sin2a=1, T.e. a =45°,

2. 3ax. 1061 ’ 17
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CnenoBatensHO, TeopeTHYeckH Haubonblnee kacaTenbHoe (CKajiblBafo-
miee) HanpsKeHHe NeHCTBYET B CEYeHHH, HAKJIIOHEHHOM moj yriaom 45° k
HaNpaBJIeHHIO OCH CXaTHA.

PaccMoTpuM Teneph HEKOTOpbIe IKCMEPHMEHTHI MO JedopmMauuH, Npu-
BOJAALIME K XPYNKOMY pa3pylieHH obpa3sua, HMeolne MHOTOYHC/IEHHEIE
aHAaJOrH B MPHPOAHBIX ycnoBHAX. IIpu cxkaTHm kybMKa H3 H30TpPOMHOro
XpPYNKOro MaTepHalia, NOMELIEHHOT0 HEMOCPEACTBEHHO MEX /1y IIyHKEpaMH
npecca, B HeM oOpasylwTca 4HeTbipe CHCTEMBI TPELUMH, BbIKaJBIBAKIIHE
[iBe MHpaMM[bl, cXolfdlkecs BepuiMHaMH (pHC. 4, A). 9TO TpelUMHBI CKa-
nbiBaHuA; ux obpaloBanme obycnosneHo AeficTBHeM KacaTeNbHBIX (HJIH
ckanpiBalomux) Hanpsxenuil. Kak Gbino mokasaHo BhIIE, TEOPETHYECKH
Ka¥aas M3 3THX CHCTEM [OJ/DKHA pacmojiaratecsi mop yriom 45° ort-
HOCHTEJILHO HAMpAaBJIEHHS CNHMAKOWMX ycHiaui. OaHaAKO NMpaKTHYECKH 3TO
He BblIepXkHBaeTcd. B Gosee Xpynkux nopomax 3TOT yroa MeHhIe
45°, a B wMmenee Xxpynkux (Oonee mnimacTHyHBIX) — Gonsuie I3ITOH
penuyuHbl. [To obpa3sylomuMcs MOBEPXHOCTAM NMPOMCXOOHMT MepeMelleHHe
pHIKansiBatomuxcad GJ0xoB B CBA3H ¢ HAaJHYHEM HA HHX CKAJbIBAIOUIHX
HanpskeHuit. [IBHKeHHe BHOJIb TUIOCKOCTEH TpELIHH SABISETCH OCHOBHBIM
NpH3HAKOM TpeIMH ckanbiBaHHA. OObIYHO MoBepXHOCTH HX Gonee MM
MeHee pOBHble, npuTepThie. OHH NpPOCNEXHBAIOTCH HA 3IHAYMTEIbHLIE
pacctosura. Ilpm Hanuuyue kakux-nuGo HeogHopodHOCTed B mNopoje
TpELHHBl CKANBLIBAHHA MEPecekaloT H CMEWaloT MX rpaHHusl. Tak, Han-
pHMep, B KOHIJIOMEpaTe TPELIHHbI CKaJIbIBAHHA MEPECEKAlOT KaK LIEMEHT,
tak H oOnomMkH mnopoasl, pa3pesads HMX Ha uvacTh. B mnpupome Ha
MOBEPXHOCTAX TPELIHH CKaJbIBAHHA YacTO OTMe4arTCH 60po3aL! CKOMNbXKe-
HH#, BLITAHYTBIE MO HampaBieHHIO apmxeHHs. Ha HuMX HMeroTcs 3a3y6-
PHHBI, KOTOpbleé XOPOIIO HYBCTBYKOTCA, €CJIH MPOBECTH JIAJIOHBI0 B Harl-
paBiieHHH, o6paTHOM nepeMelleHHI0 MO JaHHOH TpellHHe NpHIEKAIIero
Kk Heil OGnoxa mopon. B HampaBieHWH Xe NBHXKEHHS JIAZOHb CKOJIB3HT
csoboaHo. Tak MOXHO onmpeae/NHTh HanpaBjeHHEe JBHXEHHA MO TPEIIMHAM
CKaJIbIBAHHA.

HHo#t xapakTep XpymkKoro pa3pylleHHS MCILIThIBAET KyGHK oHOpO.-
HOTrO MaTepHana, eclldi MEXAYy €ro MnioCKOCTAMH, HECYLIHMH Harpy3ky, W
MIyHXEepaMH Tpecca NOMECTHTh NPOKIaAKH Kakoro-nubo maTepuana,
yMeHbIIAOUIEro TpeHHe (HAMpHMeEp, NMJACTHHKH CBHHLA). 3TO OaeT Boa-
MOXHOCTh MpPOCKaNb3bIBAHHUS MO NMOBEPXHOCTAM o0pa3sua, NpUIeKAIIHM K
nayHxepaM, W "pa3naun” ero B cTopoHEl. B Takom cnyuae B kybuke
BO3HHKAIOT TPEIHHBI, Napajuie/ibHble OCH €ro CXaTHfd, NPHOTKPLITHIE B
NEpNeHANKYISPHOM HANMpaBJieHHHW, T.e. B HANPaBJIEHHH BO3IMOKHOrO HX
pacxoxnaeHus. ITo TpemuHsl oTphiBa (puc. 4, B). Onm xapakrepn-
3yHTCH HEPOBHBIMH "pBaHBIMH” OrpaHHYEHHAMH, NMPH3HAKOB MPHTHPAHUSA
Ha HX mnoBepxHocTAX HeT. IIpH HanHYHH B MaTepHane xakux-nubo
HEOJHOPOAHOCTEH TPEUIHHBI OTPbIBA MpHcnocabnMBalOTCH K HHM, pa3ps-
kasch B MeHee NMpPOYHOM MaTepHane Nubo cneays KOHTakTaM ¢ Heoj-
HOPOJHBIMH BKNIOYeHHAMH. Tak, NpH nepece4eHHH KOHIJIOMEPATOR TPELIH-
Hbl OTpbIBAa BO3IHHKAIOT B HeMeHTe nubBO NO KOHTAKTAM €ro ¢ rajn-
KaMH, He mepecekas uX. [Ina TpemMH OTphiBa XapaKTepHa HeEBblIep-
KAHHOCTh MO NMPOCTHPAHHIO H MAJCHHIO, BHIKIMHKA W TOSABJIEHHE APYIHX
napanneabHbIX TPELIHH, YacTO pacnojlaralomMxcs KyJHcamu. Tpelmussl
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Puc. 5. Jedopmauus "uucThil capur”

A — nedpopmauns xybuka ynpyroro matepMana noa bsolaelicTeMeM cKaTHA (NokajaHO CTpenxamu);
B — anmuncony pegopmauui (cnnowrol KOHTYp), MPOCKUHS HA MUTOCKOCTh Napannensuyio Gonswof (4)
® manolt (C) ocell nedopmaumn; cpennss ock B nepnenauxynspHa minockoctd 4eptexa. Ltpuxosas nm-
HHE — UIHNCOH HANpKEHHH, MPOCKLHA HA MJIOCKOCTS, NAPAIEABHYIO OCAM M2 KCHMANLHBIX (O1) H MHHHK-

MAaNbHLIX (0)) CKHMAKOWKX HanpsxeHuf, CTPEe/KH NOKaILBAKOT HAMPABICHHA NEepeMellcHHH NO TPEUHHAM
CRANBIBAHHA

OTpbIBa Hepeako OBIBAIOT NMPHOTKPLITBIMH 32 CYET PACXOX/JEHHH CTEHOK
B MEPNEHIHKYISAPHOM K HHM HAalpaBJICHHH.

Onnuncoun nebpopmManuu. Mbl paccMOTpenH 3KCIEPUMEHTSI,
NPOBOAMMEIE C LENbI0 BLIACHEHHA TOTO, KaK pacmpeeNsiOTCA TPELIHHLI B
XpymKkoM OJHOPOOHOM TeNe NMPH BO3AcHCTBHH Ha HEro ompezeNeHHBIM
obpa3om HanpasneHHbIX yeuaui. Ho reonoram Tpebyercs pewnts 06paThyto
sagauy. OHM [OKHBI HA OCHOBaHHWH HabmiogeHu#l Haj npocTpaHCTBEH-
HEIM PacnoJioeHHEM TPEIIHH B FOPHBIX NMOPOJaXx, cnararolmx kakoi-mbo
y4aCTOK, BLISCHHTH, KaK GLUIH K HEMY NMPUJIOXKeHb! TeKTOHHYECKHE YCHIIHA.
HenocpeAcTBEHHO 3TO pELIMTb HENb3H, H BMOJIHE E€CTECTBEHHO CTpeMJIe-
HHE BBIABHTHL 00wy cBaA3s HabGmopmaembix pedopmanuit ¢ npHIOXKeH-
HBIMH ycuiuamu. IIpocrefiiiuM cnoco6oM BbipaKeHHSs TAKMX COOTHOLIE-
HEH sBnseTca rpaduueckoe npeacrasneHue o6 ynpyroi nedpopmaumu
mapa B 3JUIHNCOHJ, OCH KOTOPOT0 COOTBETCTBYIOT TI/aBHBIM OCAM [e-
dopmanuu (0 HUX pedb LA paHee).

Ecnu nopgseprHyTh cxaTHIO KyGHK, BbIpe3aHHBIH M3 ynpyroro ofHO-
poOHOro MaTepHana, TO OH (40 MOMEHTa NpeoJOJIEHHs mpenaena ynpy-
roctu) nepefifer B npsMoyronbHuii nmapamnenenunesn. llap e, nucan-
HBlif B 3TOT KyOMK, NMpeBpaTHTCA B TPEXOCHBH 3ynunconp. Dta zedop-
Malus HajblBaeTcd 4YMCTBIM ciBurom (puc. 5, A): r — pagayc 1wapa,
BOHCaHHOTO B Ky6Hk; A — Oonbmas ock 3nunconsa (oce MaKCHMallb-
HOro pacTsxenus); B — cpenHsas ock (ock cpenHero pactsxenus), C —
Manas ock (och MakcumanbHoro cwxkartud). Ilpm atoMm A>B>C u B
obmem cnywae A>r; B>r; C<r, 1.e. npoHsoiimer TpexocHas aedop-
Mal|s — CXKATHE B OJHOM H PACTSIKEHHE B JBYX HATpaBJICHHAX.

B npHpOAHBIX YCIOBUAX OKa3bLIBAETCH, YTO PaCTAKEHHA N0 OcH B
NpaKTHYeCKH He POMCXOQUT; HM MOXHO npeHe6peus u cuHTaTH AedopMalHio
32 MJIOCKYIO ABYXOCHYIO, MpH KoTopoit B=r. ¥ 1o6cTRO 3TOr0 JOMYILIEHHS B
TOM, 4TO ABYXOCHYI0O gedopmanuio Nerko uiobpa3uTs B ojaHOH mioc-
KoctH. Ito Gymer snnunc ¢ ocsMd A B C, a ock B cMOTPHT Ha
YATATE/IN; NPOEKIHA €€ BLIPA3HUTCA B BHIC TOYKH.
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Cnegyer MMeThb B BHAY, YTO HA NJIOCKOCTH YEpTeXa IJUIHINCOMI fe-
dopmanuu, a npu MiIockoi nAedopMauuu UIHNC PHCYIOTCH [JIA HATIS-
HOCTH OYeHb YJJIHHEHHBIMH (HJIH, 4TO TO Xe, CIUIOUIEHHBIMH), XOTH
B MPHPO/JHLIX YCIOBHAX TMpe/eNl YNPYrocTH TOPHBIX TOPOJ [JOCTHTraeTcs
NpH OTHOCHTENbBHO Mano#i nedopMauuH, W OTPaXKaKoLHi ee 3JTHNCOMI
(mo xpynkoro pa3pylleHHs) [OJDKEH Malo OT/JHYaThcd OT wapa (Hiw
NpH naocko# AedopMaluu — OT Kpyra).

Panee OblTO MOKa3aHO, 4TO NpPH cXaTHH KyOMka M3 Xpynkoro ma-
| TepHasa B HEM BO3HHMKAIOT TPELIHHBI CKaJILIBAHHA TEOPETHYECKH MO/ YIIIOM
45° K OCH CXaTHd, NMPH HAJHYHH Xe NPOKIaJKH — CMa3kKH — TMOsB-
NAKTCA TPEUIHHBI OTPbLIBA, Mapajule/ibHbIE OCH CKATHA.

Ecnu obBeauHHTL 3TH dakThl ¢ NpeacTaBlieHHeM o6 ynpyro#t negop-
MallMd 1apa B 3JUIMICOMJ, TO TOJNIYYHTCH Takas urypa: 3iiMncous
AedopManuu ¢ ABYMS CHCTEMAMH TPEIIMH CKANLIBAHHS, Nepecekajolnxcs
B OCH B, W TpellHHBl OTpbiBa, NMPOXOAALIHE MNapajiie/IbHO IJIOCKOCTH
CB. 3rto orpaxeHo Ha puc. 5, B, rae cTpelkaMH Tmoka3aHbl Harm-
paBNeHHA OTHOCHTENbHBIX NEepeMelleHHH o TpeuuHam ckanasiBanns. Takoe
obbeguHEHHE He OYE€Hb CTPOroe, HO BCE € NMPaKTHYECKH BO3MOXKHOE,
NOCKOJMBKY B XPYNKMX TejlaX, KaKHMH 4acTo ABJIAKOTCA TOpHbIE Mo-
ponsl, ynpyras gedopmauus ObICTPO CMEHAETCA XPYINKHM pa3pyLUeHHEM.

CosmecTHOE nNpoAB/IEHHE BCEX TPEX CHCTEM TpEIIHR HHOraa Habmiona-
etca W B mpupoae. Yame xe Bo3HHKalwT nubo obe cucTeMsl TpeliuH
cKkanpiBaHusA, THOO (B ciydae cylleCTBEHHON aHH30TPOIHM MOPOAL]) TOIBKO
ofHa M3 HHX. B Opyrux cny4asx OTYET/IIHBO MPOABISIOTCH MW TPELIHHLI
oTpbiea. CorjnacHo JaHHBIM 3KCNEPHMEHTOB H Habmromenwit Ha npupon-
HbIX ob6BeKTax, BbIICHEHO, 4TO oOpa3zoBaHHe TpELIHH CKa/lbLIBAHHA Hec-
KOJIbKO MpealIecTBYEeT TPeUlHHAM OTPhIBa.

Panee Obino cka3aHo, 4TO NMPH PACCMOTPEHHH ABJEHuit nedopmauuu B
(IPUPOJHBIX YCIOBHAX 3a4acTYI0 PACTHKEHHEM MO OCH B MoxHO npeHeb-

pedb W cuMTaTh JAedopmauuio 3a Iiockyio. Ho Bce ke Hepeako npo-
ABNSAETCH M TpPeXocHas gedopMalMs, KOTJa BO3HMKAIOT YeThIPE CHCTEMBI
TPELIHH CKaJBIBAHMA, T.e. MPOMCXONHT pacTAXKEHHE W Mo ocH B 37-
nuncouga. Jns mMpocToThl aHajlH3a noJo0HYH TpexocHyr IedopMaumio
_00BIYHO HCKYCCTBEHHO pa3/IeNfioT Ha f1Be Kak Obl MposABHBIIMECH MOCIHe-
JI0BATEJILHO [JBYXOCHKIE edopMaLiiy.

Ilpn aHanu3e TekTOHHKH Kakoli-nmGo TeppHTOpHM BMecTO 3NIHMn-
coupa ,ue(popmauuu HepegKO HMCToJb3yeTcs mpejcTaBieHne of /uTHNCOHe
Hanpsxeru#i. Bonbmas och ero, o6o3HayaeMas Oy, €0OTBETCTBYIOLIAs
. MAKCHMAaJIbHOMY CKHMAIOLIEMYy YCHIHIO, MO TNOJIOKEHHIO MPHMEPHO OTBe-
~ yaer wManoii ocH (ocm C), a MeHpwas — OCb .03 — OnH3KAa no
nonoxexuto Gonbmoii ocu (ocu A) snnunconga nepopmanun. Cpensas
OChb Hanps)KeHHS O COBMAajaeT ¢ Ocbk B 3juIMNcouma AedpopManuu
(cMm. puc. 5, B).

OcobeHHO 4acTO B reoJIOTHH MOJIb3YHOTCA 3THM TNOHATHEM NPH NETPo-
du3HveCKHX HCCNeNOBaHMAX, Korjga Tpebyercs BbIACHHTh obulyi0 KapTHHy
HanpsHKeHHOTO COCTOSHMA NAHHOTO y4acTKa 3¢MHOH Kopel B TOT Wim
HHOW MOMEHT €ro TEeKTOHHYECKOTO pa3BHTHA. B Takux ciydasx HHOTIa
HCTO/Ib3YeTCA YKa3aHHAS Bbillleé 3aKOHOMEPHOCTb: B OTHOCHTEJBHO Xpym-
KHX MOpojax yroj Mexay TpelllWHaMH CKalbiBaHHSA, OTKPBITHIA B CTOPOHY
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Puc. 6. Jedopmanns "cABHI” xsaapaTa, BblleJEHHOro B H30TponHo# nopoxe
A — nonoxeHua ocell rnasHbIX HanpaAXeHuH; 5 — NonoxeHHe CONPAKEHHLIX TPELIHH CKaNbIBAHHA (Ck)
H oTpuiBa (0)

JeHCTBHA CXUMalOLIMX ycunuil, kak npasuno, MeHsmwe 90°. OpHako
Bo u3bexaHHe BOIMOXHBIX OWHOGOK MM ONpejeeHHS HanpaBiCHHA CKH-
MaOIIHX YCHJIHH MONIb30BATHCA CONMPANKEHHBIMH TPELIHMHAMH CKaJILIBAHHA
MOXHO JIHIB B TeX Cly4asX, KOr[ja H3BECTHO OTHOCHTENLHOE Mepemelre-
HHE MX CTeHOK. ITo ycTaHaBiuBaeTca juGo mo 6opo3nam CKONbKEHHS,
nubo no cMeleHHI0 Kakux-HUOynb HeoaHOpoOHOCTeH nmepecekaeMbIX HMH
nopoa — BKIKYEHHH, MPOXKHKIKOB H T.M.

Bce nocTpoeHHA, 0 KOTOPBIX IUJIA Pevb, BBITEKAKOT H3 MMPEICTABJICHHS O
megopmaunn uHctoro casura. Ho B npupoge Hapaay c mposiBIeHHEM
YUCTOTO CABMIAa YacTO NPUXOAHTCA MMETh Aeno ¢ Aedopmauued, Hocsmek
Ha3paHue "caBur”. OHa BeIpaXkaeTcs B NepeMelleHHH 6710K0B mopoJ BIOJIb
paspensionieil HX MIOCKOCTH.

Hedopmauus cIBHra paccMaTpHBaeTcs kak muockas. Oua ces3aHa c
nposeneHueM napel cun. IMon mx Bo3aelicTeuem, npH cnocobHocTH MaTe-
pHana K 3JHAYHTENBHOH ynpyro#t nedopmMaumH, MBICTIEHHO BBLIENEHHBIH
kBaapaT nomkeH Gbl mepediTh B pom0, a BnHCaHHBI B Hero xpyr — B
JJUIANC, JJIMHHAA OChb KOTOPOTO COBMAJAeT C €ro [IMHHONW QHaroHalbIo.
Ho senuunna ynpyroit nedopmalinu TOpHbIX NOPOA [0 pa3pylieHHs BeCbMa
HE3HaYMTe/IbHAA, MW BIHCAHHBIA B Hero annunc 6yJger Mamo oTIHYMATHCA
ot xpyra. CnenopaTenbHo, JJIHHHAA OCh 3TOro 3/Hnca Gyaer coBnmaaaTthb
€ OuaroHaibi0 KBajpaTta, MpeTepneBlliedi HEKOTOpoe (He3HAYMTENBHOE)
yanuHuenue (puc. 6). [Ipn atom 06pa3yroTcs TpeIMHBI OTPbIBA, MPOXOJALIHE
napannensHo Apyro# — "ykopoueHHo#” — nuaroHanH kBagpaTa, a TaKxe
[Be CHCTeMBI TpEIIWH CKallbIBAaHHA, pacrnosjoXkeHHeple onHa (Haunbonee
HETKO BBIpaXKCHHafl) TMOA OCTPBIM, a Jpyras moj OnM3kuM k mpamomy
YIJIOM OTHOCHMTEJIbHO MJIOCKOCTH CKoNbXeHuA. I1o cX0ACTBY ¢ nosiokeHHEM
NYWHCTEIX OTPOCTKOB mo GokaMm nepa OTHOCHTENBHO €ro CTEPXKHSA 3TH
TPEIHHE! NOJyYH/IH HalpaHHe omepsaromux. OHH pacnojaraiTcs no obe
CTOPOHBI OT MNIOCKOCTH CKOJbXEHHA. OmnepsroliHe TpPeIMHBI OTpLIBA
COCTABNAIOT C ITOH MJIOCKOCTHIO Yrosl 0koJyio 45°, OTKpHITHIH B CTOpPOHY,
NPOTHBOMOJIOKHYIO HANpaB/ieHAK [BHXEHHS COOTBETCTRylollero Giokxa
nopoa. Orcioma MOXHO CcHOPMYNHPOBaThH TaKOE MPaBHIIO: CTPENKH,
NOKa3bIBAIOIHE HAMpPABJIEHHE MepeMelleHus AByX GJI0KOB mopoj OTHOCH-
TENBHO ApYr ApYyra No pasrpaHHYHBAIOIIEMY MX pa3phEIBHOMY HapyIIEHHIO,
HanpapjieHsl B OCTPLIE YI/IbI MEXAY IJIOCKOCTbI) 3TOTO HAPYIIEHHA H
ONEpAIOIMMHE TpeIIHHAMH OTphLIBA (cM. pHc. 6). ITa 3aKOHOMEpPHOCTH
HCMONL3yeTcH AN Onpele/ieHHs HanpaBJIeHHA NepeMeLIEHHS.
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0 3aMeqaHHAX NO NOBOAY YIHNCOHAa NedopManmn

Ipencrasnenne o6 3nnuncoune nedpopMaudH Bbi3bIBAET PAI KPHTH-
YeCKHX 3aMeyaHHH co cTopoHbl ¢pu3nkoB. OHH yKa3wIBalOT, YTO 3TO Npen-
CTaBJieHHe MaTeMaTHYeCKH He of6ocHoBaHO, 4TO H3o6paxkaemas reojioramMmu
¢urypa He OTpa¥aeT HCTHHHBIX COOTHOIICHHH yCHNIHH, BBI3BaBIIHX [e-
tdopmauuio. IToMuMO TOro, HENB3A COEAHHATL B OJHOM MOIENH YNPYTYIO
nepopmanu ® xpynkoe paspymenne. OHH NPHXOOAT K 3aKJIFOMEHHIO,
uTo, MoHATHE 06 3naMncoune nepopmauMH cneayeT "CHATH C BOOpYxke-
Hus” [36]. Hajgo cka3aTh, YTO 3TH 3aMe4YaHHA B NMPHHLHINE CIIPaBEIIHBBL
OpHako, KaK HaM KaXeTcf, BbIBOA O HEHYXHOCTH NpPHMEHEHHA mpen-
craBneHds o0 amnconae negopMauMH HENb3A CYMTATH NPABHIbHBIM.
Takoro e MHEHHs TNpHIEPXHBaeTCA H Uenblff pan apyrux reosoros [21,
64, 124].

HeficTBUTENILHO, MOJENb 3JUIHNCOHAA AeHOPMALHH MAaTEMATHYECKH He
oGocHoBaHa. 3TO Jaxe W He IMNHPHYECKH MOCTPOEHHas QHrypa, a TONBKO
rpaduyeckH BhIpaXeHHOE MpeAcTaB/ieHHe 06 OTHOCHTENBLHOM TOJIOKEHHH B
MPOCTPAHCTBE HANIPABJIEHHH pACTAXKEHUA M CKATHUSA, BOIHHKIIMX B JaHHOM
Tene (MMM y4acTke 3eMHOH kopel) npu ero aedopmauuu. OHa nMIbL Noka-
3blBa€T, YTO B OJHOM MM [ABYX B3aHMHO MNepNeHAHKY/IAPHLIX Hamnpas-
JICHHSAX MPOABHIIOCh OTHOCHTE/ILHOE PacTAKEHHE, a B TPETHEM, HM NepreH Iu-
KYJIADHOM, — HeKOoTopoe cxaTue. [l HArNSIHOCTH BBIPAXKEHHS 3THX
COOTHOIIEHHH NPH MOCTPOEGHHH 3JUIHNCOHAA AedopMalHH HCKYCCTBEHHO
npHHEMaeTca Gosblllas pa3HHLA B BeJIHYHHE ero ocei, B TO BpeMsA Kak
B yCcNOBHAX ynpyro# nedopmaiuu mpHpoAHBIX Xpynkux o6bekToB durypa
pacnpe/ieieHHs BEKTOPDOB CXATHA—PACTKEHHA [0 MX pa3pylleHHs MaJio
oTnu4aercs orT wapa. [Ma, 3To Tak, HO, OJJHAKO, HHKOTO He CMYILAeT,
KOrga B KpPHCTa/UIOONTHKE HMHAMKATPHCCY AaHH3OTPOMHOrO KpHCTanna
H300paxaloT, CHILHO HCKaXas pa3HHIlY B CKOPOCTAX MPOXO0XACHHS HeoObIK-
HOBEHHOTO Jly4a No pa3HbIM HanpasieHHAM. H B naHHOM clly4Yae HCTHHHAS,
obpasyeMas 3THMH CKOPOCTAMH (urypa odYeHE OJIM3KA K MOBEPXHOCTH
mapa. Ob6BbeIHHeHHe B ONHOH MOIENH 3JIEMEHTOB, OTPaXAKIIHX OJHO-
BPEMEHHO H yNpyryw nedopManuio Tella H €ro Xpymnkoe pa3spylleHwe,
KOHEYHO, fBIfeTcA nomymeHHeM. Ho B npupojHBIX yCIOBHAX ynpyras
nedopmanuus B ropHelXx nopomax obwl4HO ObicTpo cMeHSETCA HX paspy-
HIEHHEM, YTO B KaKOH-TO Mepe onpaBJbIBACT 3TH BOJLHOCTH.

BMmecte ¢ Tem mnpexacraBneHde o6 asnHMnconae aepopMalMH 4acTo
O0Ka3bIBaeT CYIIECTBEHHYH MOMOLUbL INPH H3Y4YEHHH CTPYKTYP PYAHBIX
MecTopoxaeHnit. OHo cnoco6eTByeT BOCCcTaHOBNeHHK ofIero nnaua
meopMalMH, TOJIOXKEHHS TJIaBHBIX ocelt JAedopmanuH, OTpa)arIIHX
OCHOBHBIE OCOOEHHOCTH CTPYKTYpbI MECTOPOXIEHHA H €€ pPa3sBHTHE BO
Bpemenn. Kak Oyger moxa3saHo HHXe, npeactaBneHne o6 annmncompae
nedhopMaLMH NOMOraeT NPH dHAJH3e CKJIAaJ4aThIX, a 0cODEHHO pa3phLIBHBIX
HapyumieHu#i. DTo mpeacTaBiieHHe Hafl0 MPHHHMATh Kak BCIIOMOTaTENbHOE,
TONbLKO Kak HarnaaHelif cnoco6 oTobpaxeHHs B NpOCTPAHCTBE OTHOCH-
TeJILHOTO HAMNpaBJIEHHs CHJI PAcTSHKEHMS H CXaTHA NpH Aedopmaimm.
KcratH, OHO MMeEeT NpPHHUHNHANBLHOE METOJOJIOTHYECKOE 3HAYEHHE, Mo-
CKONIBKY BbIpaXXaeT OJHOBPEMEHHOCTh M B3aHMOCBA3aHHOCTb TMPOABJICHHSA
nebopMallMM PacUIHPEHHA H CXaTHsA, KaK 3TO H NPHHHMAETCH cefcMmono-
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ramu, obobmaromumn HabGnloneHHs Haj pe3ynbTaTaMH  3eMIIeTpsce-
uuii [147].

Hcnone3ys annuncoun naedopmauyu, cieayer cobiirogaTth oCTOpoX-
HOCTh B BhiBoJax. HMIeHTHYHOE MOJIOXKEHHE OCell CXATHA M PACTAKEHHSA
MOXeT BO3HHKHYTh MpPH pa3’IHYHOM HANpaBIEHHH AeHCTBYIOIIHX YCHIHH.
IMockonbKy cXaTHe H pacTAXKeHHe B3aHMHO CBA3aHbLI H NPOSBJIEHHE OJHOTO
M3 3THX (aKTOPOB BLI3LIBAET NOSABJEHHE APYroro, TO HE BCErJa MOMKHO
BBISICHHTh, KAaKO€ W3 3THX YCHIHH cTallo nepBonmpHYHHOH nedopmaumw,
BbIpa)XXEHHOH [aHHBIM 3JUIHNCOHAOM JedopMalliy, JaXKe ecJIH OHA SBHJIACh
ciencTeueM Bo3neiicTeuda mapel cun. Iloatomy npuMeHsTs NpencTaBneHue
06 snnuncoumpe nedopmanmm uenecoobpasHo, ckopee, AN BLISCHEHHSA
KHHeMaTHYeCcKOH, a He OHHaMH4Yecko#l 0oOCTAaHOBKH NpoOsBJIEHHS JAHHON
gedopManuH. A HMEHHO 3Ta CTOPOHA BOMpPOCa — OMNpee/ieHHe JBHXEHHS,
HAamnpaBJieHUs nepemellenus 61okoB mopoa — u sBiasercs Haubonee
BaXKHOH B MpaKTHKE H3Y4YeHHA HCTOPHH Pa3BHTHA CTPYKTYpPhl MeCTO-
POXIEHHA H PYIHOTO MOJA.

2. CKJIAQYATBIE HAPYIIEHHSA 3AJIETAHHA TOPHBIX MOPOJA

Ioa cknagyaThLIM HapylleHHEM MOHHMaeTcs H3rHb NMIAacTOB HIIH ApYrux
reoJiorudeckux Ten 0e3 cCymIecTBEHHOrO HapyIIEHHS HMX  CIUIOMIHOCTH.
B pesynbTaTe 3THX HapymeHH# obpasyroTcs cknaaku. Cxnaakua moryr
HMETh pa3M4YHYIO BeJIHYHHY, GopMy H npoucX ok aeHue. CKIaKH, UEHTpasb-
Has YacTk KOTOpHIX ciloxeHa Gonee OPEBHHMH CJIOSMH, Ha3bIBAKOTCH
AHTHKJIHHANAMH, a 6osee MOJIOABIMH — CHHK/IHHAJIAMH.

B cxnagkax pa3nMyaloTCH CIEOYIOLIHE OCHOBHBIE 3IEMEHTBI' (puc. 7).

1. 3aMoK cknagki — YacTh CKJIAJKH, TI€ CJIOH MEHSAIOT a3HMYThl H
yriabl NafieHHs H HMEKOT HAHGONMBIIYI0O KPHBH3HY.
2. Kpuines cknagkd — 6oka cKIaJKH, T.6. YacTH ee, pacroJiararo-

muecs mo ob6e cTOPOHBI OT 3aMKa.

3. Agpo cknagkH — BHYTPEHHAS 4acThb CKJIAaAKH, CJIOKEHHAs B aHTH-
KnuHanax Oosiee ApPEBHHMH CIIOAMH TOPOJ CPaBHHTENLHO C BO3PacTOM
NOpoJ, COCTABNAKLIMX BHEIIHIOK YacTh CKJIaJKH, a B CHHKIHHANAX — Gonee
MOJIOAbIMH.

4. Illapuup cknaakd — nuHHA nepernba crnos B cCKnagke, 0KOJO
KoToporo oH HmeeT Haubonelyro kpuBH3Hy. HekoTopele reonors npm-
HHMalT B Ka4yecTBe CHHOHHMA TEPMHH "0OCh CKIaiaKH”.

5. Ocepas noBepXHOCTb (H/JIM OceBas TUIOCKOCTb) CKIaJKH — IMOBEpX-
HOCTb, NpOXoAAlias 4epe3 €e LIAPDHHPHI — Teperddnl MocienoBaTeNbHO
JIeXalux Cloes.

6. Ocb cknafikn — JIMHHA NepeceyeHHsA OCCBOH NMOBEPXHOCTH CKJIAAKH C
TOPH30OHTAaNbHON WIH BepTHKANbHOM® MIOCKOCTBIO WIH C NOBEPXHOCThIO
3emnu.

I. Mo HaknOHY KpbLILEB H OCEBOH MOBEPXHOCTH BBILENSAHOTCA:

1. Mpsamele, HIH CHMMETpHYHBIE, CKNagkd. O6a Kpbina HaKIOHEHbI B
Pa3Hble CTOPOHBI MOJ OAHHAKOBBIMH YIJIAMH K TOPHM30HTY, OceBas Io-
BEpXHOCTh 06pa3yeT ¢ ropH3OHTOM npsamoi yrom.

1
3 Mosckenus TepMHHOB B3ATH W3 [2] 1 [93].
B cnyuae nexaueht unm onpoxunyTolt cknaaxm (cMm. mixe).
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Puc. 7. OCHOBHbiE 3/IEMEHTHI CKIaJ0K.
Mo I' . Axrupeso [2]

2. HaknoHHble, HIH aCHMMET-
puuHble, ckaankd. Kpeinba Ha-
KJIOHEHBI B pa3Hbie CTOPOHBI NMOJ
pa3HYHLIMH yrilamMH, B CBA3H C
3THM H OCeBaf MOBEPXHOCTh Ha-
KJIOHEHAa OTHOCHTEJIbHO TOPH30H-
Ta.

3. OnpokHHYTBIE CKJaJKH.
Adps cumnauners  Ofa KpblJIa HAKJIOHEHBl B OOHY
Hipe awmunrmuwaru CTOpOHY, B TY e CTOPOHY HaKJo-

HEHa M OCeBas MNOBEPXHOCTh.

4. Jlexaune cknagkd. Kpeinbs H oceBas MOBEPXHOCThb 3aJIeral0T MOYTH
rOpH30HTABHO.

5. MepesepuyToie cknaaku. HMeroT onpokuHyTOE 3aneraHHe njiacToB
oceBOi MOBEPXHOCTH.

II. ITo popme wapHHpa BBIAEAAOTCA:

1. JIuneiinnie cknanku. JIHHMA wapHHpa 6G1n3Ka K NpsAMON MJIH M3rH-
Gaerca NMHIlIbL B MUIOCKOCTH, HOPMaJIbHOH K OCEBOH MOBEPXHOCTH.

2. Bpaxucknaaku. JIuHUS 1WIApHHpPA B MIOCKOCTH OCEBO# NMOBEPXHOCTH
H3orHyta ayrooGpa3no. CoOTBETCTBEHHO HAmpaBlIeHHE MOTPYXEHHS OCH
H3MEHSETCH M0 NPOCTHPAHHIO HA TPOTHBOMOJIONKHOE,

3. Kynonoeuaubie cknaakd. HMeroT B niaHe npHGIH3MTENBHO OJHHA-
KOBBIE pa3Mephl BO BCEX HANpABJIEHHAX OT Ajpa cknaakd. B nnaue popma
61M3ka K OKpyrioi.

III. Mo nONOXEHHIO KpPblIBEB OTHOCHTENBHO OCEBOH MOBEPXHOCTH
BBIAENAKOTCH:

1. OTkpbiThie cknagku. Kpbuibs Hak/IOHEHBI B CTOPOHBI OT OCEBOM
NOBEPXHOCTH B AHTHK/IHHAAX H K OCeBOH NMOBEPXHOCTH B CHHK/IHHAJIAX.

2. Beepoobpa3Hbie cknagkH. AHTHKJIHHA/IH, XapaKTepH3yloluecs o6-
PATHBIM HAKJIOHOM KpblbeB (K 0CeBOH MOBEPXHOCTH).

3. HszoknunanbHbelie ckiagkd. Kpblnkd mouyTH napannienbHel OCEBO#H
MOBEPXHOCTH.

IV. ITo dpopme 3aMka ocobo BeIAENAKOTCH CKIAAKH:

1. OctpoyronbHble. XapaKTepH3yHOTCA PE3KHM neperubom cjioeB B
3aMKOBOH 4acTH.

2. CynayuHsie, uiu kopobuateie. UMeroT nnockuil obeiuHO mHMpOKHik
3aMOK, pE3KO nepexonsuiuii B KpbUIbs, NAJajlollHE KPyTO B pa3Hkle
CTOPOHBI.

3. ®nexcypHeie, NpeAcTaBlieHHbIe K0JeHO06pa3HbIM HIrHOOM crioeB.

V. Ilo u3MeHEeHHK MepBOHA4aNbHOH MOIIHOCTH CJIOEB MOPOJ Ha
KpbLIILAX H B 3aMKax paanuqam'rcsi CKJIaAKH:

1. MapannensHbie, MOWHOCTh CNOEB MOYTH HE H3IMEHAETCH BO BCEX HX
4acTAX.

2. Ilopobubie cknagku. XapaKTepU3yHOTCA YBEJHYEHHEM MOILHOCTH B
3aMKaxX U YMEHBIUEHHEM €€ Ha KPbLIbAX.

3. [OuanupoBble cknaaku (CKnagku NMpoThIKaHHA) — OOBIYHO Kymoso-
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‘BHIHbIE AHTHKJIHHAJ/IbHbIE CKIAJKH, AP0 KOTOPBIX, CJIOXKEHHOE IJacTHy-
HBIMH MOPOJAMH, MPOTHIKAET BHILIEIEKALIHE MEHEE NMIACTHYHBIE MOPOILI.

Takue [eneHHs BeChbMa BaXXHO HWMETh B BHIY NMpPH H3Y4YEHHMH PYIHBLIX
MECTOpPOXKAEHHH, NMPHYPOYEHHBIX K CKIa[4aThIM CTpykTypam. OTHeceHHe
JaHHO#M pynoBMewarowei ckIagkH K TOMY HIIH HHOMY THIy NOMOTaeT B
HanpaBJjieHHH pa3ssenouHbix pabor. Ho, momMumo dopmsel cknagok, s
pellicHHs BOMpOCa O 3aKOHOMEPHOCTH Pa3MEILEHHA OPYICHECHHS BaXHO
3HaTh ciocob obpa3oBaHus, MexaHu3M GOpMHpPOBaHUA NaHHOM cknagyaToi
CTYKTYpHI, 4TO NpeXJe BCEr0 H ONMpeJeNseT CTPYKTYPHbIE YCIIOBHA TOKAH-
3a1HH OPYJEHEHHS.

ITo Mexaun3my obGpa3oBaHHA CKJIAAKH pa3[e/IflOTCA HAa TaKHE OCHOBHbIE
THIBL

1. Cxknafku mpomonbHOTO H3rHba co CKONbXKEHHEM.

2. "Cknagku, oOycnoBieHHble NOCHOHHBIM TedYeHHEM MaTepHala —
YcKNIaJKH TeYeHHA".

3. Cxknagku 6/10KHpOBaHHBIE.

4. CxnaJKd CKablBaHHA.

5. Cknagku OHamHpoBbIE.

6. Cxnanku nonepe4Horo uiruba.

He Bce 3TH THNBl CKNafJoK HMMEIOT OOHHAKOBOE 3HAYEHHE B (OpMH-
pOBaHHH pYIOHBIX MecTopokaeHud. K ToMy xe crenyer uMeTh B BHIY,
YTO CKJag4aThiX CTPYKTYp MeCTOpoxIeHHH B uucToM BHae Her. Kak
NpaBHJIO, OHH MPOSBIAIOTCA B KOMOHHAIMH C Pa3pLIBHBIMH HapyLICHHAMH.
IMoaToMy MOXET MATH pedb JHIIb O CTPYKTYpaX MeCTOpPOXIeHHH, B
GOpMHpPOBaHHH KOTOPBHIX CKIaJa4aThie (OPMEI HMENH TJaBEeHCTBYIOIlee
3HauCHHE.

Craadku npodoabHozo .u3zzuba co ckoavwcenuem (puc. 8). DToT THN
cknanok Haubonee wmMpoko pacnpocTpaHeH M ob6pa3zyeT GOJILLIMHCTBO H3
nepevyHciIeHHbIX Bhillie Mopdosioruueckux THnos. OHu obpa3syroTcs B ycio-
BHAX GOKOBOro CXaTHs NPH BO3MOXKHOCTH IlepeMEIeHHA MaTepHajia B
HanpaBJIeHHH K 3eMHOI MOBEPXHOCTH.

CywHocTs GOpPMHPOBAHHA TAKHX CKJIAJIOK, KAK OTPaXX€HO H B HA3BAHHH,
COCTOMT B HM3rubaHHH M MNpPOCKab3bIBAHHH CJIOEB OTHOCHTENLHO Ipyr
apyra. Heo6xoquMbIM yCNOBHEM BO3IHHKHOBEHHA Tako# nedopmauuu sB-
JIAeTCH MeXaHWYeckass HEOQHOPOAHOCTh CIOHCTOH TOJIIH — uvepeaoBaHHE
B paipe3e MOpoJ C pa3THYHBIMH (PH3HKO-MeXaHHYECKHMH CBOMNCTBaMH,
T.. KOrja HMeEeTCA OTHYET/JIHBAfg CJIOHCTOCTh HIH XOTA Obl ToHYallme
NpoNnacToYk¥ MaTepHasa ¢ HHbIMH CBOHCTBaMH, YeM cliararoLHi OCHOBHYHO
Maccy nopojbl.

Mexaunsm o6pa3oBaHHA TaKMX CKJaJOK XOpOLIO HJUIKOCTPHPYETCH
NpocTeIM 3KkcriepuMeHTOM (cM. puc. 8, A). IIpu uarube crnou, obnagarommue
Pa3sHeiMH (QU3HKO-MeXaHHYECKHMH CcBOHCcTBaMH, BeayT cebs pa3nn4HO.
Cnou ynpyrux (unm Gonee cToHkMX — “KOMIETEHTHBIX”) MOPOJ HM3rH-

alTca niaasHo, obpa3ys cBOI, H MPHHHMAIOT Ha cebf Harpy3ky Beile-
Nexamux Ttoaw,. TakHMH nopoJaMH B ycnoBHax HeGonbmmx ray6un
MOTYT ObiTh KBADUHTHI, MJIOTHBbIE MECYaHHKH, H3BeCTHAKH. [InacTHuHble
("HexoMneTenTHBIE™) MOPO/LI NOAYHHAIOTCS AeOPMALMH NEPBBIX H YACTHY-
HO "rtekyT”, nepeMeliasck K 3aMKaM CKJIaJOK, I[e YBeJIHYHBAIOTCA B
MowmocTH. Tax Beayr ceGs rNMHBI, TTHHHCTbIE H YIJIHCThle CJaHIBI,
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Puc. 8. Cxknalku npoaosibHOro H3rnba co cKoJbXKEHHEM

A — cxems 06pa3loBaHHA CKIAAKH: HITHE rOPHIOHTANBHO NEKAWMX CHOEB C OAHOBPEMEHHBIM MPOCKAL-
ILIBAHHEM HX OTHOCHTENLHO JApyr Apyra; B — CKNa/KH BOJIOYEHKA B C/IOE NAACTHYHON NOpo/s! HA Kpbi-
AbAX CKAAAKH M3IrHba cO CKOMbXKEHHEM, B — NPHOTKPLIBAHHE (YEPHOE) B NPHIAMKOBOMH 4acTH CKIAAKH
HA rpaHHDe coes naacTHYHON (cBepXy) u ynpyro#l (Buuay) nopoa; I' — ceNoBHAHAS XK 3010TOPYAHOTO
mectopoxdcHus benanro. Monowenne pyanoro Tena (YepHoe) onpeaenfeTca NPKOT KpLIBaHWeM B ocenofi
YACTH CKNAAKA B COYETAHHH C Noc/0HHLIM paIpeiBoM, nepeXonsuum B cexyiwuft [157]. Ctpenxn nokaisi-
BAKOT OTHOCHTENBLHOE NEPEMELLICHHE NPHICKALIKX CIOCB NOPOI

Puc. 9. Cxknajiku TedeHHA

A — cxema obpasosanns cknaaxu. Mo E H. Maranaxe [106]: /] — Gonee nnacTuuHbie; 2 — MEHee nnac-
THYHBIE Nopoabl. CTpeNnKaMH NOKa3aHkl OTHOCHTE/TbHBIE MEPEMELLICHHA MaTepuana: b — nonoxeHHe xene-
J0pyAMLIX TN B cKnagke Tewenus (nokaszans Toukamu). Mo S.H. Benesuesy [7]

HHOTJA H3BeCTHAKH U Ap. CkaszaHHOE XapaKkTepH3yeT 0cobeHHOCTH cKnagko-
ob6pa3oBaHHA JaHHOTO THNA B obuieM BHJE.

Ho, xak nokazan B.B. Benoycoe [9], obpa3oBanue u ¢opMbl cKIafok
NpoAoNBHOT® H3rHba co CKONbXEHHEM ONpeNensAoTcs He obs3aTennHo
KOMIIETEHTHBIMH NOpoAamH, a npeobiiajaHHeM NOpoj TOTO HIIH HHOro
THNa WX B paspeie. [Ipu npeoGnajanuu NNACTUYHBIX NMOPOA OHH Ompe-
OensoT GopMy CKIaAKH.

[Ipu GOPMHPOBAHHH CKIALOK NPOAOILHOrO H3rkba co CKonbkKeHHEM B
CNOAX MJIACTHYHBIX TMOpPOJ, 3aKIHHYEHHBIX MEXAY YUPYTMMH, HHOTHA
pa3BHBaKTCA CBOe0Opa3Hble BHY TPHNIIACTOBbIC CKIaJKH — TAK Ha3bIBa€Mbie
ckaaoxu goaouernus. Ceoum obpasopanneM oHH 00A3aHbI TEYOHHIO MJIACTHY-
HOr0O MaTepHaja B YCJIOBHSX Bo3dedcTBus mapel cun (cM. puc. 8, B).
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XapakTepHO, YTO MX OCEBbleé MOBEPXHOCTH BCEr/la HaK/IOHEHbI B HAMpap-
JEHHH TIepeMelIeHHs MPHIEKALIEro cJI0f YNPYrHX MOpoJ, T.e. K 3aMKy
OCHOBHOHN CKnaakH. DTO HacTO OKa3blBAET CYLIECTBEHHYID MOMOIIL TPH
pacliuppoBKe CKIaa4aTOCTH.

Hepenko napaiiensHO CIOHCTOCTH NPOSABIIAETCA C/IAHLIEBATOCTh, HHOT A
pepexoasias B MEXIUIAaCTOBbie CPbIBBI, KOTOpbIE B MpH3aMKoBO# uacTH
fnpHODpPETalOT KOCOCEKYILEE TIOJIOXKEHHE,

Ha rpaHuue nnacTHYHBIX M YNPYTrHX NMOpOJ HHOTJAa BO3HHKAKT OT-
cllaHBaHHe H NMPHOTKpbIBaHHe. HEKOTOpBIE re0IOTH CYHTAKOT BO3MOXKHBIM
0o0BbACHATD 3TO SABJEHHE CTPEMJIEHHEM YNPYTHX NMOPOJ NMPH CHATHH HanpA-
¥eHHsA npuobpecTH NepBOHaYaIbHOE COCTOAHHE, BLINPAMHTBLCA, B TO BpeMs
Kak Bhlluenexaljie MJacTHYHBIE MOpPOJbl HE MNpPOABNAKT Takoit cmocob-
gocTH. CylIeCTBEHHYIO PONb B NMPUOTKPHLIBAHWM WIPalOT, NO-BAAHMOMY,
OTMEYeHHbIE Bbillle pa3pbIBHBIE HApPYUIEHHS — MEXIJIACTOBBIE CPLIBHI,
pmepexonsiHe B cekymue (cm. puc. 8, B, IN.

Bnone nosepxHocTH oTcnauBaHus 06pa3yioTes MIACTORLIE CENNOBHAHBIE
KHIIbl, KOTOpble MOTYT HEOOHOKPaTHO MOBTOPAThECA B pa3pese. Pynuble
TeNa pa3BHBAKOTCA TakXe H BOOJNb Pa3phIBHBIX HAPYLIEHHH, YCIOKHAKOLINX
CKJIaKH.
~  Cnenyer uMeTh B BHIY, 4TO IIPH JIOKaJH3alHH OPYIeHEHHA B CKIaJaKaXx
H3rnba co CKOJIbXKEHHEM HapsIy C BBINMOJHEHHEM MPHOTKPLIBAIOIIKXCA
MPOCTPAaHCTR CYLIECTBEHHOE 3HAYEHHE HMEET TAKXKeE 3aMelleHHe baronpusar-
HbIX mopoa. IlpHMepamMH XapaKTEpH3yeMOro THNa SBISKOTCS WIHPOKO
H3BECTHbBIE CeUTOBH/IHBIE MHOTO3TAXHbIE XHIIBI MECTOpOX AeHHH beHauro B
Apctpanuu, CokonbHoe Ha Antae. B Bopaiibunckom paitone mmeercs
cennoBunHoe Teno GelpynHoro Keapua: OpYJEHEHHE CBA3AHO C pa3phbiB-
HBIM HapyLIeHHeM, pa3BHUTBLIM BJ0Jb OJHOrO M3 KpbUIBEB CKIadKH.

Ckaadxku meuenua (cknanku, obycloBIEHHbIE Te4eHHEM MATEpHaa;
puc. 9). Mo Tuny Gnuakd & cknagkam u3Tuba €O CKONBXKEHHEM, HO
BO3HHKAIOT, KorjJa B paspe3e mnpeobnajgaeT maTepuan, NNAacTHYHBIH B
npounecce nmposBNeHHs MaHHO#H nedopmanun. Cxnaaku TeueHHs ocobeHHO
XapakTepHBI U NOPOJ MeTaMop(HYECKOr0 KOMIIEKCA W PaIBHBAKOTCH B
ycnoeusx rinybunHoOro MetamopguimMa, KOrja nopo/sl, cnaralpuue paspes,
OTJIHYalOTCH CYIIECTBEHHOH mNIacTHYHOCThI0. OHM BO3HMKAKOT TakKke B
ycnopusax 60KoBOTO CXaTHA.

Cknagxu TeuyeHHs MNPOABIAIOTCA M B MeHee IJIYOHHHBIX YCIOBHAX,
KOrfla B pa3spese npeobnamaioT, HanpuMep, MIACTHYHBIE TTHHBI MJIH [JIH-
HHCTHIE caHUbl. B psaae ciydaeB cKJla/JIKi TEYEHHS BOZHHKaKOT COBMECTHO CO
Cknankamu uaruba. DTo ObiBaeT, KOrga Ha OTAebHBIX Y4acTKaX JaHHOTO
palioHa B paspese npeobnagarT TO YNpyrue, TO NAACTHYHbIE MOPOIBI.

Mexaunim ofpa3oBaHHs CKIaJOK TEYEHHA CBOJMTCH K TOMY, YTO MpPH
H3ruGe crnoucTod TOJIIM TIACTHYHLIA MaTepHan nepemMellaeTcd K 3aMKy,
o6pa3sys cnoxuble popmel nnactudeckux aeopmaunii, [Ipy 3ToM MOLHOCTE
nopox snecs ysenuunBaercs a0 10 pa3. 3akmioueHHBIE CPelH NIACTHYHBIX
nopoa cnowu, Gonee XpynkKue BHaYane, packaabBaoTCA Ha OnoKH, 4YaCTHYHO
PacTackuBaloTcs, 3aTeM JHH3YIOTCH c o0Opa3zoBaHMeM H30JHpPOBaHHBIX
5leﬂ; NPOCTPAHCTBO MEXKAY HHMH 3aMOJIHAETCH MJIACTHYHBIM MaTEPHAJIOM
(eM. puc. 9, A). MomHOCTb KPBUTbEB CKNAJOK CYNIECTBEHHO YMEHbIUAETCH,
HEPpenko BOONE HHX pa3BHBAKTCA MEXKIIAcTOBble CpBIBBL llapuupel

27



CKJaJ0K B MeTaMOpdHuYeCKHX ToJllax MMerT obblyHO kpyToe, HHOraa
NOYTH BEPTHKANLHOE MONIOKEHHE.

Cknajiku Te4eHHs KaK PyJoBMelUaloIlHe 3JIeMEHThI CTPYKTYphl BeCbMa
XapakKTepHbl Ul METaMOP(HYECKHX IKETEIOPYAHBIX MECTOPOXKACHHH B
xesie3ucThix KBapunuTax Tuna Kpusoro Pora (puc. 9, 5). B Hux nabniopgaetcs
NPHTOK B NPH3aMKOBYH YacTb PYAHOro MaTepHana, pachpeieleHHOro
paHee no Bcemy muacTy. IIpH 3TOM BO3HHKAIOT ClOXKHble 3anexu. B ux
obpa3oBaHHH, NMOMHMO NEPEMELIEHHA MaTepHana, CyLIecTBEHHYIO pOJib
Hrpaer BblLellayHBAHHE KpeMHE3eMa, 4YTO MPHBOOMT X oOoraiieHHro
pyAHBIX 3ayexei [7].

Baokuposanue cxkaadku. [Ina obpa3zosaHus GNoKMpOBaAHHBIX CKNALOK B
KkavecTBe 00sA3aTeNbHBIX YC/IOBHH npeanmonaraercs HaJHYHE HEOJHOPOA-
HOCTH B CNOHCTOH ToMIle pa3pe3a M HEBO3IMOXKHOCTbL NpPOCKAJIb3LIBAHHSA
CJI0€B OTHOCHTENILHO ApYr Apyra npu gedopmauuu uiruba.

Bo3HHKHOBEHHE GNMOKHPOBAHHBIX CKAANOK MOXHO MJLIIOCTPHPOBATH
npocthiM 3kcnepumeHToM (pHc. 10). Ecie cnokeHHble BMecTe HECKOJIBKO
nojiocok ByMaru 3akpennTh KOHHAMHM W NOABEPrHYTh M3rubaHHio myTem
CXKaTHsA, BepXHHE NOJOCKH 00pa3yrT NPOCTYK “aHTHKIHHAIL" CyHIy4-
HOrO THUMA ¢ WWPOKHM, TIOYTH TIJIOCKHM, 3aMKOM, Pe3K0 MepexolsliHM B
kpeuibs. HukHue ke nosiockd obpa3yroT "CHHKIMHaNbHBIH nporub” u
OHOBPEMEHHO TNPHOTKPLIBAHHE B 3aMKOBOH uacTH. IIpH HMHTEHCHBHOM
CKATHM HHXHHE [MOJIOCKH MoryT obpa3oBaTh He OJHH, a HECKOJIbKO
nporu6os u BO3HMKHET ABYX- nubo gaxe Tpexropbas "cknagka” [lomgobHbie
H3ru6bl M NPHOTKPBIBAHHA MOTYT NPOABHTLCA H HAa Kpblibax. OTMeyaeTcs,
4TO B CBA3M C NMPHOTKPbIBAHHEM H4acTo Habiromaerca apobiieHHe mopog.

B npupone o6pazoBaHue 610KHPOBAHHBIX CKJIaZI0OK BO3MOXHO NMPH Ha-
JINYHH HE JAFOILIUX BO3MOXHOCTH NMPOCKa b3bIBAHHA CJIOEB YIOPOB B BHIE
Tej MeJIKHX HHTPY3uBOB M naek. HMHorma Takyro pollk MOTYT WrpaTth
pa3lioMbl, paccekarolHe CIOUCTYIO TOJILLY H NMPUBOJAAIIHE IUIACTHI B TEKTO-
HHYECKHH KOHTAKT C H30TPONHBIMH MOPOJAAMH, OTPAHMHYMBAIOLMMHE BO3-
MOXHOCTb MEXC/I0eBOro npockaib3biBaHud. [Tono6Has obcTaHOBKA MOXeT
BO3HHKHYTh B MpElejiaX TEPPHTOPHH B [OCTATOUYHON Mepe KOHCOJHIH-
poBaHHOM, pa3buTOH pa3pbiBamH, 3a/iCYeHHBIMH TeJJAMH MajlbiX HHTDY3HH.
Tako# obcTaHOBKE OTBEYAKOT TEPPUTOPUHK OPOTEHHOTO NOCTTEOCHH KJIHHAIIb-
HOTO 3TaXa pa3BHUTHA, MEPEXOTHOTO K MIaThopPMEeHHOMY PEXHMY.

OpyneHeHHe B CKNalKaxX NAHHOTO THNA MOXET Pa3BHBATLCA: a) B CBOAAX
aHTHKJIMHaJeH, ocoXKHEHHBIX nporubaHHEM; YacTo LEMEHTHPYET pasapob-
JIeHHBIE YYaCTKH, MOJIOCTH TNPHOTKPLIBAHWA DPa3BHBAIOTCA Hallle CpeaM
Nnoc/JeAHAX, a He HA KOHTAKTaX pa3jM4HBIX noposx; 6) orMeuaroTcA pyaHble
Tena TaAKKe HA KpblibsX ONOKMpPOBaHHBIX CKIAHOK.

K atomy Tuny, cornacuo B.A. Hesckomy [85], oTHocsTCH pynoBMeniaro-
We CKNAAKH HEKOTOPHIX CYpbMSHO-PTYTHBIX MecTopoxaeHui CpenHei
Asuu. HccnemosaHHs NociAeOHHX JIeT MOKa3allM, YTO OMHCAHHBIE 3THM
aBTOPOM CKnaak¥ WMmewT Dosee cnoxkHoe cTpoenue. B ux obpa3oBanum
CYLIECTBEHHYIO pOJIb HIpajld HaJABHrOBbIE NepemellleHHs 670koB mopon.
OpaHako 3TO He MeHSeT Aesa. Bo3MoXKHOCTb nposBJieHHA 610KHpPOBaHHBIX
CKJIa[0K, 0COGEHHO B COYETAHHH C JPYrHMH THNAMH CTPYKTYp, Bcerpa
cnefyeT Y4MThIBaTh npH pabore B pailoHax nepexoJHOro 3tana reonoru-
YECKOro Pa3BHTHA OT TFeOCHHKIHHANBHOTO peXHMa K riatdopMeRHOoMy.
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Puc. 10. Bnokuposannas cxnagxa
A — cxema obpasosanus, b — opyaenesiias 610xuposatHas cxnaaxa (cxema). [To B.A. Hesckomy [85].
I — cnanus sucavero Goka; 2 — pOroBHKH C FHEIJAMH H BKPATUICHHOCTHIO PYALL 3 — WIBECTHAKH
ToHKO IUTHTYaThie

Puc. 11. Cknagka cxanbiBaHHA
A — cxema ofpa3osaHus; 5 — opyJcHEeHHE B 30HE JIOKaILHOrO CphiBa B cBofie cknanxd. [Mo B 1. Bapa-
nosy (B3aT0 y @. 1. BonsdcoHa W3 ki. "OcuosHbie npobnemsl...", 1954): I, 3 — yraucTeie chnaHubl; 2 — anen-
PONHTBI C KPYTO OPHEHTHpOBaHHOM ClaHUEBaTOCThIO; 6 — nopguponabl ¢ KpyToH opHeHTHpoBAHHON
CAAHUCBATOCTHIO, 4 — JOHA PACC/IAHUEBAHMA BLO /b KOKTAKTA NOPHUPONNOE 1 ANEBPOIHTOB; J, 7 — /IeHTO-
ofpa3nbie pyaHbie Tela CO CAONKHLIMH anodHIamMH.

Craadxu cxkaaviganud. ObpalyloTcsa nNyTeM CKOJIbXKEHHA MJIACTHH MOpokd
1O cepuH cONMKEHHBIX Napalye/ibHBIX NJIOCKOCTEH HA pa3jInuHbIE paccTos-
HHS; OHH MOTYT ObITh OPHEHTHPOBaHbI MO Pa3HBIMH YIJIAMH K CJIOHCTOCTH
{puc. 11). IlnockocTH 3TH oTpaxarT JubO claHLEBATOCTh, THGO CHCTEMY
napannensHsix TpewdH. Ilocnenyronine ruaporepmanbHble o6paizoBaHus
MOIYT [PHBECTH K HX 3aJICYHBAHHIO, H B TAKOM CJIyyae OHH CTAHOBATCH
MaKpoCKONHYECKH HE 3aMeTHBI.

Cknaakd cKallblBAHHS B YHCTOM BHIE BCTpedarorcs penko. HMHorpa
OHH aCCOLHMHPYIOTCA CO CKJIaJKaMH Te4eHHS B METaMOpQHUYECKUX TONAX H
npenctaBnsioT coboii uX panbHedmee pa3BuTHe. OOHAKO OHH MOTYT
BO3HMKHYTE H B IUIACTHYHBIX MopoJax mnox Bo3aelicTeuem nHeGonpmmx
YCHUIIHH,

ITo obue#i popme CKMaaKK CKANbIBAHUA CXONHBI CO CKNaaKaMu H3rnba
€0 ckosbXeHHeM. [I18 HHX TakXe XapakTepHO HEKOTOPOE yMEHBIUEHHE
MOIIHOCTH C/IOEB HA KPBINLAX U yBE/IWYeHHE ee B 3aMKoBoi yacTH. OgHako
TONIIKMHA C0S, H3IMEPEHHAS HA Pa3HbIX Y4acTKaxX CKJaJKH B IUIOCKOCTH
TPELMH, [0 KOTOPHIM NPOUCXONHIIO CKONBLXKEHHE, OCTAETCA NOCTOAHHOM,
Koneuno, He nposBnsiloTCA M CKNAaJKH BOJIOYEHHS HAa KpbUibaXx. ITH Oco-
GennocTH cknafoK ckanwiBanua 0bycioBieHB! cnocoboM ux 06pa3oBaHH.
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Ckna/iKu CKajbIBAHHA PA3BUBAKOTCHA B YCIIOBHAX 3HAYHTEILHOM KOHCOJIH-
Jauuu nopoa. I110CKOCTH CKONbXEHHA MPOSBIAKTCA BO BCEX 4epeaylo-
UUXCcA B pa3pele Mopojax pa3HOro COCTaBa, HO MOTYT BBLIKJIMHHBATHLCH,
nepexoAs B MOULIHbIE C/IOH MJACTHYHBIX MOPOL,.

OpyaeHeHHE B CKJIa[IKaX CKaNbIBaHHA NMPOSABAETCH BIOJb 06pasyroux
HX TPEIHH CKaJIbIBAHHA H OTPAHHYHBAETCH MO BOCCTAHHIO, KaK IKPaHOM,
[OCTATOYHO MOLIHBIMH CJIOAMM MIACTHYHBIX MOPOLI.

OpyneHenble cKNaJKH CKaNbLIBAHHA OTMEYEHbl Ha pAe MOJHMETaJITH-
Yeckgx MmecTopoxaenuii Pyanoro Anrtas [28). Cknanxm ckanbiBaHus,
YCIIOXKHSIOIME CKJIANKH TedeHHS, HEPEIKO BCTPEYarOTCH Ha MeCTOpPOXIe-
HHAX Kene3ucThix kBapuuToB Kpusoro Pora. C ux obpasosanueM cBA3aHO
NposBJIEHHE IIENOYHOTO METACOMATO03a, HAKNa/blBalOLErocs Ha XeJie30-
PYOHBIE TEna.

Muanupoevie ckaadku. ITo cBoeobpas3Hble aHTHKIHHANBHBIE CKJIAIKH,
B siipe KOTOpbIX Gonee ApeBHHe (M Gonee MIACTHYHBIE) MOPOAbLI MPOTHIKAKOT
6onee mosoabie (4yacTo Ooslee XpynkHe), BHeApsAcs B HHUX Mogo6HO
HHTPY3HBY.

[uanupoBble CKNAAKH BeIENAOTCA B o6nacTaX pa3BMTHA COMSHBIX
Kynonos, B pafionax ¢ nnaThopMeHHBIM peXHMOM pa3BHTHA. Oun obpaso-
BaHbl IITOKaMH COJIM, MPOPBIBAIOIIMMH Bhiluenexauiue nopoas. MMeercs
HECKOJIbKO BapHaHTOB OOBACHEHHA NPOHCXOXKIEHHA 3THX CKIaJ0K, a
HMEHHO:

1) quanupsl paccMaTPHBAIOTCA KAK Pe3yNhTaT CKIaA4aTOCTH, COMPOBOXK-
[aeMOH WHTEHCHBHBIM nepeMemeHneM ("TeuyeHnem”) muacTHyHOro Mare-
pHana B MPH3aMKOBYIO YacCTh CKJIaJKH;

2) obpa3oBanue OHANHPOB OGBACHAETCH HEPABHOMEDHOCThIO HATPY3KH
BbILIENEXAIIHX TONI. B CBA3M ¢ 3THM COMb KaK MiacTHYHOe (B JaHHBIX
ycioBusX TriyOMHBI) BEIIECTBO TNEpPEMELIAETCH B MEHEe HATPYKEHHbIE
YHMACTKH H MPOPLIBAET 3[1€Ch CIIOUCTYHO TOJIILY MOPOSI;

3) cons kak Gojee nerkas nMopoja CTPEMHTCH MOIHATLCS BBEPX Yepe3
nopons! 6onee Taxensie. MexaHu3M cpaBHHBaeTcs ¢ NMOJAHATHEM XXKHIKOTO
Macsa co JHa CTakaHa Yepe3 HaJITYH BbIILE BOJY.

Snpo amManupoBoif CKMagKkH MOKET ObITh MPEACTABIEHO HE TOJBKO
conbio, HO M JpyruMH Kakumu-nu6o mnoponamu, Gonee nnacTHYHBIMH
OTHOCHTENIBHO TNOPOJ, CNaraloiux ee Kpbutbd. TakumMu ™MoryT OmITh
TJIHHBI, TJHHHCTBIE CNAHIBI, aJeBPOJHTH H T.N. O6GBIYHO OHM WHTEHCHBHO
nebopMHPOBaHBI H MPOPLIBAIOT BhILIENEKALLHE MOPOAbl, 06pa3ys TEKTOHH-
YeCKHi KOHTAKT C UX Pa3IHYHBIMH TOPH3OHTAMH.

@opMHpPOBAHHE TAKHX CKIaZ0K 0OYCJIOBNEHO BO3JEHCTBHEM TEKTOHH-
HECKOr0 MMIMYJIhca CHH3Y H CONpPOBOXK/AETCH PACTANKEHHEM CIIOEB FOPHBIX
nopon, MPHBOOAIIMM K YMEHbIIEHHK HX MOIIHOCTH, a Takke obpa3zo-
BaHHEM HOpMaJbHbIX cOpOCOB.

B xauecTBe npuMepa NPUYPOUYEHHOCTH OpYAEHEHHS K JIHANHPOBOM
cknagke B psage nocobuit npusoauTcs (IOOPHTOBOE MECTOPOXKAEHHE
Aypaxmat B Cpenneit Asuu. 3pmecs, no nawHeiM B.B. Apxanrensckoii
(1. mo [22]), MmaccHBHBIN H3BECTHAK MPOPBIBAET BLILIENIEKAINC HIBECTKOBO-
KpeMHHCThIe cnaHubl. OpyneHeHHe IOKaqu3yeTcd MO TEeKTOHHYECKOMY
KOHTAKTY H LEMEHTHPYET H3BECTHAKOBYIO 6pekudio. B rnuuke TpeHus,
pa3BuTO# MO ClaHIAM OKOJIO KOHTAKTa, HAMEYarTCA CKIAJKH BOJIOYEHHH,
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Puc. 12. Cknagku nonepeunoro uiruba
A — cxema oGpasosanua rasibosolt cknanxk nonepeunoro Haruba. Mo B.B. Benoycony [9]; 5 — cxematu-
4eCkuil paspe’ MECTOPOX/CHHA, MPHYPOYEHHOro K ckaajgke nonepeunoro wiruba (Pyauwit Antait). IMo
I.®. fAxosnesy [165]. | — meTamopduyeckHe NOPOabl HHXHETO NancolIon: 2 — NECHAHHKH H KOHINO-
MepaTsl; 3 — NHNAPHTOBLIE NOPGHPLL 4 — rIHHUCTHIE CAAHUL, aNeBPONHTH: J — nuabalossie nopdu-
PHTH H HX TYQH 6 — paIpLIBHLIC HAPYLICNHR, 7 — pyaHbIC Tena

GHKCHpYIOLLHE MOAHATHE H3BECTHAKOBOTO G1oka. MoxeT 6bITh, mpaBunbHEE
6ui10 6Bl 3TO MECTOPOXKIEHHE pacCMaTPUBATL KaK NpuMep rbGoBoi
CKNa/IKi monepevyHoro u3ruba (cM. Huxe).

Ckiradku nonepeunozo uizuba obpa3yioTcs B CBA3M ¢ HirHGaHueM
cloeB noj Bo3zeHCTBHEM CHII, MPHIOKEHHBIX MEPNEHOHKYIAPHO HX 3a-
neraumro (puc. 12). TakoBbl, HanpuMep, LITAMMOBBLIE, HIW TabIbOBLIE,
CKJaJKH, BO3HHMKalollHe Gnarojaps BEpPTHKa/bHBIM [BHXKEHHUAM XECTKHX
BnoKoB, unu rauib, ¥ CMATHEM BeilIeneXaluXx Gonee MIACTHYHBIX NOPOI.
Hepenko Ha rnybuHe OHH OC/OXKHAKOTCA paspbiBAMH THna B36poCOB.
Hna takux CKNMafioKk 4acTo XapakTepHbl obmas kopobuaTas cyHayuHas
opma, WMpPOKHE CBOABI NPH KPYTOM MaJeHHH KpbinbeB. OHU obpa3syroTes
6e3 cokpalleHHs TrOPH3OHTANbHOW NPOTMKEHHOCTH, HO C YBENHYEHHEM
obuwieii nnouaagu aehopMHPOBAHHBIX MOPOJ 3a CYET YMEHBIIEHHd HX
MomHocTH, OcobGeHHO Ha Kpbinbax. [anbHeffimee peHcTBHe wTammna
'MOXET MPUBECTH K MPOTHIKAHHIO BHILIEIEKALIMX MOPOJ C BOSHHKHOBEHHEM
TEKTOHHYECKHX KOHTakTOB. IIpHMepoM NpHYPOYEHHOCTH OpYIEHEHHH K
CKJIajiKe NONepeYyHoro u3rnba MOXKeT CNYXHTh MECTOPOXKAEeHHe Ha PyaHOM
AnTtae, paspe3 kotoporo (cM. puc. 12, 5) npusenen B paGote I.®. fAxoe-
nesa [165].

HexoTtopoe cxoacTeo co cknagkaMu nonepeyHoro u3ruba no dopme
npossiaeHus, B Kakoi-to mepe H no cnocoby o6pa3oBaHHA HMEIOT ropcT-
AHTHKJIMHAIIH, @ TAKKE KYNONoBHAHbIE NOOHATHA. [Iepsbie 0O6biuHO GbIBaIOT
npeacrasnensl KopobyaTeiMu cknagkaMu. MX KpeUIBA B BEPXHHMX 4acTAX,
Cpenu nnacTHYHLIX nopod, umewT dopmy dnekcyp, a ¢ rnybuuoii, cpeau
Gonee xpynkuX Mopoj, CMEHAIOTCH KPYTONAJalOIMMH pa3phlBaMH, BJO/b
KOTOpBIX MOXET NMPOABHTLCH OPYIEHEHHE.

Kynonosuausie nogHaTHa UMe0 T Gopmy Gpaxucknaiok WK cobCTBEHHO
Kynonos, oxpyraeix B nuiaHe. Mx obpa3sosanue cBsi3aHO ¢ MEXNIACTOBLIM
CKONkXeHHEeM, HO B HanpaBieHHH, obpaTHoM o6pa3oBaHHIO CKIadOK
H3ruba co ckonbkennem. [MookeHHe CKIANOK BOJOYEHHS YKa3blBaeT Ha
OTHOCHTENbHOE MepeMeleHHe BBEPX KaX/10ro HMKeNexallero cjof, 4To
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FOBOPHT O pPa3BHTHH TAKHX MOJHATHH B YCIOBHMAX BEPTHKANbHBIX IBU-
XKEHHH fZjpa B CBA3H ¢ MMNyJIbcaMH cHu3y. MHoraa nox takumu Kynoso-
BHAHBIMH MOHATHAMH YCTAHABJIHBAIOTCA HHTPY3UBHBIE Teja, BHEAPEHHE
KOTOPBIX, OYEBH/HO, CBA3AHO C BO3HHKHOBEHHEM XapaKTEPH3yEeMBbIX CTPYK-
TypHBIX OpM.

Crnegyer MMeTh B BHIY, YTO HE BCerja TaKO€ MOJIOXKEHHE CKJIaJ0K
BOJIOYEHHS HAa KpBUIbAX CKNaaok obycrnosneHo obpa3oBanuem kymosioBH-
HOTO NOJAHATHHA. AHaJOTHYHBIE CKJIAAKH BOJIOYEHHS BO3HHKAIOT B CJIOAX
MJACTHYHBIX MOPOJ, €CJAH MO HHM MPOHMCXOJHIM NEPEMEICHWA THUNa
onoJyi3Hedl. PemuTh BONpOC 0 NMpHYHHE MOABJIEHHA TAKHX CKIaJ0K MOXHO
NMUIIL TYyTEM TPOBEJEHHS CHEUHANIbHBIX, DoNlee IIHPOKMX pErHoOHAasIbHBIX
Hcclle0BaHHH.

3. PA3PBIBHBIE HAPYIMEHHA

Ilon pa3pbIBHBIM HAPYLIEHHEM, HITH pa3pLIBOM, TOHHMaeTcs Jilo6oe Hapy-
IlIEHHE CIJIOLIHOCTH FOPHBIX MOPOJI HIIH PYJAHBIX Tell. Pa3phiBbl BO3HHKAIOT,
KOT[a B re0JIOrHYeCKOM Telle, NOJBEPriieMcs BO3AEHCTEHIO TEKTOHHYECKHX
HanpsyKeHWH, NpeB30#H/EH Npeaen yNnpyrocTH ¥ OHO NpPETepleBaeT Xpynkoe
paspyllieHHe.

Pa3peiBHbIE HAPYLIEHHA CHCTEMATHIHPYHOTCA 1O Pa3HbIM MpH3HAKaM [2,
93]. \

I. ITo MacwitabaM NMposBIEHHA BhIAEISIOTCAH:

1. PaznoMbl — KpynHble pa3pbiBHbIE HapylueHHsS GonblIOi NpoTsKeH-
HOCTH H LIMPHHBI, NMPOCJIEXHBAIOLHECA HAa 3HAYHTENbHYI riaybuny. Ilo
pa3nomMaM OTMeEYarTCA NMEpEMEILEHHA NpHIekauuX 610k0B nopoa HHOra
Ha OosblUHE pacCTOAHHA.

2. TpewuHbl — pa3pbiBbl Hebonboi nporsxeHHocTH. [lepemeenns no
HUM 160 coBepuieHHO He mnposBastoTcs, 6o HMeroT HeGonbuIyrO
aMIUIHTYay.

Pe3kylo rpaHuuy mexay pa3ioMaMH W TPELIHHAMH TPOBECTH HEJIb3A.

Pa3nomel  TpemuHbl, CBA3aHHBIE NIPOMCXOXAEHHEM H 3a KOHOMEPHBIM
pacrnonoxeHuem Mexay coboit nubo ¢ xakumM-HHOyner 6osiee KpymHbIM
3JIEMEHTOM Te0JIOTHYECKOH CTPYKTYphl, 00BbeIHHAIOTCA B NOHATHE "conps-
HEeHHBIE”,

Cpean conpseHHBIX TPEUIHH (M Pa3/IOMOB) BbIAEIAKOTCH:

a) TpelHHb! (pa3/ioMbl), COMPAKEHHBIE CO CKIAAYaTOCTELIO;

6) TpewIMHBI CKalbIBAHHA H OTpbiBa, o0Opa3ylollHe B3aHMOCBA3AHHBIE
CHCTEMbI, BO3HHKIIME [IPH HATIPABJIEHHOM CXaTHH;

B) TpelIuHbl (pa3oMsl), conpsxeHHbIe ¢ Hoslee KPYNMHBIMH pa3pbiBaMH,

II. B 3aBucHMOCTH OT OTHOCHTEJBHOTO TIEDEMEILIEHHA KpPbUILEB H
MOJIOKEHHs cMecTHTeNd pasnuyaior (puc. 13, A):

1. Babpoc — kpyronagawiuuii pa3pbiB, 10 KOTOPOMY BHCAYEE KpBLIO
(BucsiuMit 60K) NOOHAT OTHOCHTENILHO JIEXKAMYETrO.

2. Hapsur — pa3spsIBHOE HapylIeHHe C OJIOTHM YIJIOM najeHus (1o 45°
HJIH, TI0 JaHHBIM JIpYrHX aBTOpOB, He Oonee 60°), No KOTOpoMY BHCAYHI GOk
MOJHAT OTHOCHTENBHO JIEXKAUETO.

3. IloanBHr — TEeKTOHHYECKHH pa3pbiB, MOP(OJIOTHYECKH CXOIHBIH
Haasurom. [IpuMeHeHHE I3TOrO TepMHHA [ONMYCTHMO, €CJIH [0Ka3aHO
aKTHBHOE [IBH)XEHHE BBEPX JIeXa4ero Kpbuia noj BHCAYHM.
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Puc. 13. TlepemeleHns N0 NOBEPXHOCTH pa3puiBa
A — obman cxema nepemenienuil Bucavero Goka. Mo I'. . Axrupeio [2] ¢ HebonbiHMHu HIMEHEHHAMH.
Buu3y nana cxema mepemeileHuil o cABHroBOMY HapylueHHi0. CTPEIKH NOKAILIBAIOT HANDABICHHA NEpe-
mewennit; 5 — npaeuifl casur (AnH caBHr "no yacosolt crpenke™): B — neswi#t capur (caBur "npoTHB Ya-
cosoit crpenxu”)

4. Pa3sngBur — pa3spbiB CO CMeIlEHHEM, BbIPaXeHHBIM pa3JBHraHHEM
KpbUIbEB, BCJIEJCTBHE YEro YBEITHYHBAETCA €r0 3HAHHE.

5. Copoc — pa3pbiB BepTHKaILHEIH HIH KPYTOHA KJIOHHBIH, IPH KOTOPOM
€ro BHCAYEE KPBUIO OMYLIEHO OTHOCHTEJILHO JIEXKAHEro.

6. CnBur — KpyTonanaloLHil HIIH BEepTHKaIbHbIA pa3phiB, 10 KOTOPOMY
KpbUIbS CMEILUEHb OTHOCHTENBHO IPYyr ApYra B TOPH30HTaJlbHOM HITH
GIH3rOpH30HTaILHOM HampaBJIEHHH.

ITo oTHocuTeNnbHOMY mnepemelleHHI0 OJI0KOB pa3nn4aiT “npapbie”
CABHMIH (MJTH COBHTH “No 4acoBO# cTpenke”) u “neBble” CLBHIH (HJIH COBHTH
"NpoTHB 4acoBo# cTpenku”). ITo mokasaHo Ha puc. 13, b, B

7. Cpsuro-si6poc, cOBHrO-HajaBWr ¥ B3OPOCO-CABMI — pa3pbiBbl CO
CMelIeHHeM, KOMOUHHDPYIOIIHM 3JIEMEHTbI casuro-ibpoca’.

8. Caeuro-cbpoc u cOpoco-CABHI — pa3phiBHEIE HAPYIUEHHS C NepeMe-
HIeHHEM, KOMOHHHPYIOIIHM 3JIEMEHTHI cOpoca H C/BHra.

INII. Tlo THny nposBreHHs CcpeaW pa3phBIBHBIX HapylleHHH ocobo
BBIENIAOTCH:

I. JenumocTs — cnocoGHOCTh MOPOABI PACKA/IBLIBATECH MO Mapajuieib-
HBIM NOBEPXHOCTAM, COBMANAOIIHM C PAcMoJIOKEHHEM OPHEHTHPOBAaHHBIX
MHHEpasioB, HHOTa He3aMETHBIM MaKPOCKOMHYECKH.

2. TpelHHOBATOCTh — pPACYIEHEHHOCTh FOPHBIX MOpPOMA TPELIHHAMH,
BIIOJIb KOTOPBIX HE MPOHCXOOHJIO CYLIECTBEHHBIX MEpeMeIIeHHH.

3. CnaHueBaToCcTh — [JEMHMOCTb H TPELMHOBATOCTh MOPOA C HacThIM
PacrnonoxeHHeM napaJuiebHBIX TOBEPXHOCTEH pasjena.

4. KnuBax — ClaHUEBaTOCTh C YaCThIM PACMOIOKEHHEM MOBEPXHOCTEH
Pa3fiena, pa3suBaromancsa B CJIOHCTHIX MOPO/IaX, TEHETHYECKH CBA3aHHAA CO
Cknanxoobpa3osanuem.

5. PaccnaHueBaHue — 4acTO PacnoJioNeHHbIE OBEPXHOCTH AETHMOCTH

HITH TPELIHHOBATOCTH, oﬁpa:yl-oumcca B CBA3H CO CKOJ/IBXCHHEM NMOpOabl MO
L
B choxueix nassammsx Ha nocneHeM MecTe CTAaBHTCS TEPMHH, KOTOpbiil BuipaxaeT npeob-
Jafalomuil BuA nepemMelieHHs.

3. 3ax, 1061 33



napanieibHbIM TJIOCKOCTAM B 30HAX KpPYNHBIX pPa3pbiBHLIX HapyLIeHHH
(c6pocos, B3GpOCOB, HANBKIOB, CABWIOB M 30H CKAaJILIBAHHSA).

Yame Bcero 30HBI pACCNAHLUEBAHHS OTPAXalT KpPYINHBIE pPa3phiBhI.
. O6pa3yloTcd B YCIOBHAX 3HAYHTENbHBIX I1y6HH.

6. Jonbl apobnenns (bpexunpoBaHHA) — O06BIYHO NHHEHHO-BBHITAHYTHIE
y4acTKH (He3aBHCHMO OT pa3MepoB), B MpeJesax KOTOPBIX FOpHBIE MOPO/IbI
pa3bHThl Ha MHOrOYHC/IEHHBIE Hebo biIHe 6710 KH, CMeLIEHHBIE H IOBEPHY THE
OTHOCHTENBHO TNepBOHadaJbHOro 3aneranus. OO6pasyrorca oObIYHO B
yCIIOBHAX HeGoNbIIKHX TyGHH.

7. 30HBI TPEIIMHOBATOCTH — NUHEHHO-BRITAHYTHIE YYACTKH, B peaesax
KOTOPHIX TpEWHHbl Pa3BuThl Gojie€ HHTEHCHBHO, YeM B OKpYXalOLIHX
nopoaax. O6pa3syroTcs 06uIyHO Ha HeGonbKX rny6HHAX.

IV. Mo nosioXeHHIO OTHOCHTENBHO CKNagyaThiX COOpYXeHHH BhIIens-
HOTCH:

I. Cornaceble pa3pbiBsl (TpEILIHWHb]) — pa3phiBHbIE HAPYIICHHA,
napannesibHbie TOBEPXHOCTAM HAMNIaCTOBAHHSA CIOHCTBIX TOJIIIL.

2. MexdopMaloHHbBIE pa3peibl — pa3pbIBHbIE HAapyIIeHHs, 06pa3oBaB-
IUHecs BIONL MNOBEPXHOCTH KOHTAKTa MNACTOB [ABYX NOpoOj, HMHOrAa
NMEPEXOOAT B CEKYIHE Pa3pLiBhI.

3. BHYTpHN/JIacTOBBIE pa3phiBbl — DPa3pPLIBHLIC HAPYUIEHHS, IPOABIAIO-
Hecs B Npefienax xaxoro-nubo nnacTa nopoa cnouCTo# TOMIH H HMEIOLIHE
cOTJIacHOE ¢ HHM 3aneranne. HHorga nepexosT B ceKyllHe pa3phiBhbl.

4. IlpomonbHele pa3pbiBel (pa3ioMbl, TpeIIHHL) — pa3pbIBHLIE
HADYILIEHHA C IPOCTHPaHHEM, MIPHMEPHO Napalyie/lbHBIM OCAM CKIaJ0K HJIH
BBITAHYTOCTH MHTPY3HBOB. Yaile Bcero — HaJBHIH.

5. Cexymue pa3peiBel — 00Ilee HalBaHHE A/l pa3pbIBHBIX HAPYIIEHWIl,
NPOCTHpPaHHs KOTOpPBLIX HeMmapaJuUle/ibHbl NPOCTHPAHHIO oOcell CcKnajok,
C/IOHCTOCTH BMELIAIOIHMX MOPOJ, AJIHHHBIX OCeii HHTPY3HBOB M T.II.

6. JlnaroHaibHble pa3phiBbl (Pa3noMmbl, TPEIWHBI) — Ppa3pLIBHbLIE
HAPYLIEHH#, NPOCTHpaHHe KOTOphIX ofpa3yeT ¢ mpocTHpaHHEM oceif Ckiia-
OOK (MM JNTHHHBIMH OCAMH HHTPY3HBOB) yrou, 6nu3kuif k 45°. Yamie Bcero —
COBWTH.

7. IlonepeuHble pa3peiBbl (pa3ioMBbl, TpPEUIHHBI) — pa3pLIBHELIE
HAPYILEHHA, IPOXOJALIHE MePNeH HKYIAPHO HIIH MOYTH NEPNEHIANKYIIPHO K
OoCAM cKkMagok 60 K JIHHHBIM OCAM HHTPY3HBOB.

8. PaguanbHele M KOHLUEHTPHYECKHE pa3pbiBBl — B Kynojax (B
HAOWHTPY3HBHBIX OpaXxHaHTHKIIHHANAX), MY/IbJaX MPOCEJAHUS ¥ T.M,

V. Ilo ¢opMe nposiBIeHHS pa3pbIBHBIC HApYIICHHS Pa3feNsiOTCA Ha:

1. IIpaMonuHeiiHble — BbigepXaHHbIE B MJAHE, MPOCIEXHBAKOIIHECH
0o0BbIYHO H HA 3HAYMTENbHYO riyOmHy, Gonbuiel ¥acThrO KpyTONagaroLIHe.
Moryr O6bITh cOrJacHBIMH CO CJIOMCTOCThIO, 4ame cekyiiue. Ciopna
OTHOCHTCA OCHOBHAS Macca pa3pbIBOB TEKTOHHYECKOTO NPOHCXOMXKIEHHS.

2. Tlonorue, COrJacHBIE CO CJOHMCTOCTBI) — pa3pbiBbl MO KOHTAKTaM
pa3HeIX nopoja. MoryT 6T TEKTOHHYECKHMH, a TaKxke 00pa3oBaThes npu
onon3HAX (rpaBHTALHOHHBIM NYyTEM).

3. Kojblesble HJH OyroBHAHBLIE pa3pbiBhl MOTYT HMETh pa3iHYHOE
npoucxoxaeHue. Moryt GuITh LHIHHIpHYECKHE, KOHHYECKHE (IEHTPOK/IM-
HaNlbHBIE H nepuknuHansHele). Haubonee vacTo BOIHMKAOT npH Gpopmupo-
BAHHH KOJIbLEBbIX MAarMaTHYeCKHX HHTPY3HBHBIX H CyOByJIKaHHYeCKux
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_KOMIUIEKCOB, a Takke BY/JIKAHOB LEHTPA/JLHOrO THNA H Kajbaep mpoce-
JaHnAs.

VI. Ilo cnocoby o6pa3oBaHus cpean pa3pbiBHBIX HApYLIEHHH Bblaens-
FOTCH:

1. TexToHHYeckHe pa3pbiBbl. BO3HHKAIOT KaK pe3ynbTaT pa3pylleHHs
popon Mmof Bo3jeficTBHEM TEKTOHMYECKHX HANpPMKEHHH, T.€. NMPHIOKEHHbBIX
H3BHE MeXaHHYeckuX YCHNUH. [eHeTHYECKH ITO TPELIHHBI CKAJILIBAHHS H
orpbiBa. [lns nepBhIX XapaKTEpHO MepeMEIleHHE MO UX cTeHkaMm OGJokoB
ppHIekalUMX Mmopoj, BTOpele 06pa3yloTcs MyTeM pacXoXOEHHS CTEHOK.
Ciona oTHocsTcs B30Opocel, HagBura, cOpockl, ¥acTo TakKke MenKas
TPEILHHOBATOCTb B CKJIaAKaxX H T.[. Bce 3TH pa3phiBbI HMEIOT HCKIKOYHTE b=
HO BaXXHOE 3HaYeHHe B JIOKAJIH3AUUH OPYJAEHHA.

2. Pa3phiBHBIE HApYyLLIEHHS HeTeKTOHHYeckHe. Cro/la OTHOCATCSH pa3phIBEI,
obpa3zyrollHecs B CBA3H ¢ JIOKaJIbHBIMH CHJIOBBIMH BO3elicTBHAMH. TaKoOBbI
TPELHHBI, BOJHHKAIOMIHME MPU YChIXaHHH OCANKOB, HATIPHMED, B Wl Ha JHE
pbicoxuwero Bomoema. K 9Toii xe rpynne npuHHagnexaTt OTHE/NLHOCTH,
obpasylomnecs 3a cueT KOHTPAKLUWH H3BepXKEHHBIX MOpPOJ MNpPH HX
OCTHIBAHUY, PAJUAJIbHEIE ¥ KOHIEHTPHYECKHE TPELLHHBI B BYJIKAHOKYIOIbHBIX
COOPYXEHHAX, a TaKXe TpeIlHHbI HajJ KyNoJlaMH HHTPY3HBOB. B 3Ty Xe
rpyniny nonajarT pa3pbiBhkl TPABHTALHOHHOTO MPOMUCX0XIEHHA, HAPHMED
BO3HHKAIOILHE NPH ONOJ3HAX, TPELIHHBI OOPYIICHHSA B CBA3H C KAPCTaMH.

- HexoTtopble THNB HETEKTOHHYECKMX TPEIIHH, a MMEHHO TpELIMHBI,
BO3HHKAIOIIHE B CBA3H CO CTAHOBJIEHHEM HHTPY3HBOB H BY/1KaHHYECKUX TeJl,
HMEIOT OTNpEeNeNIeHHOe 3HaAYeHHE B JIOKAIH3alHH OPYAeHEHHS.

3. Pa3phiBHBlE HAPYIUEHHS B HHTpY3HBaX. Pa3peiBbl B HHTpy3HBaXx,
obpa3ywolye ceTky, 3aKOHOMEPHO CBA3aHHYIO ¢ HX (QopMo#, a Takke c
o6muM npocTHpaHHEM CKIAAMATOCTH BMEIIAKIIKX TOJI, OMKHB! ObITh
TaKkKe BbiJeleHbl B CaMocToATeNnbHyw rpynny. HMx dopmuposanue, no-
BHOMUMOMY, 00YCIOB/IEHO COBMECTHBIM MPOAB/IeHHEM aKTHBHOCTH BHEOps-
[ouekics Marmel, KOHTpakuAedl B BO3OeHCTBHEM BHEILIHHX TeKTOHHYECKHX
HampsHKeHHH.

VII. Ilo oTHOCHTENEHOMY BpeMeHH 00pa3loBaHHA B MCTOPHH pa3BHTHA
PYAOHOCHBIX obJacTeil BLIAEAAOTCH Pa3oOMBL:

1. KoHcemuMeHTallHOHHBIE — BO3HKUKIINE W NelCTRYIONIHE OIHOBPEMEH-
HO C HaKOTJIEHHEM ocaJkoB. B cknaauaTeiX 061aCTAX OHH pa3/ieNifAoT 30HEI,
pPasnHyarOUIHECH YCIIOBHAMH ocaakoobGpa3oBaHus. MoiHoCcTh, HHOTOA
TaKkKe W Gaumum ocalKoB, OTIaraBmHxcs no obe CTOpoHBI OT TakHX
pa3nomMoB, MoryT GbITh pa3HuyHeIMH. Ha noBepxHocTH, 6yay4n nepexkpuIThI
Bonee mo3gHuMuM ocagkaMH, OHH (HKCHPYIOTCS HHOrJA JIMUIb HAIHYHEM
Bonee yacToit TpemMHOBATOCTH.

K a3Toii kaTeropHn mno 3aN0XEeHHIO OTHOCATCS H TaK Ha3bIBAEMbIE
IyOHHHbIE PA3JIOMBI, Pa3leAKNHe CTPYKTYpHO-HOpMALMOHHbBIE 30HBI C
Pa3Hoii ucTopHell reoIOrHYecKoro passyTHA H coobimaronuecs ¢ ray6oKxuMu
HacTAMH 3eMHOH KOpBI H BepXHEH MaHTHH.

C rnyOGuMEHBIM  3an0MeHHEM 3THX pa3/IOMOB CBA3aHA MOCTOSAHHASA
NPHYPOYEHHOCTL K HHM TeJI MaJIbIX HHTPY3Hil TDAHHTOH/IOB, NAa€K KHCIIBIX H
OCHOBHBIX MOPOJ.

2. ComnpskeHHble CO CKJIaA4aTOCThIO. DTH Pa3puiBbl pa3BHBAIOTCH B
32 KJIIOYATENbHY O CTAJHIO CKIafko00pa3oBaHHA H 3aKOHOMEPHO CBA3aHbLI B
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CBOEM TMOJIOKEHHH CO cKjaag4aThiMH ¢Gopmamu. BeizensioTcsa pa3pbiBbl,
BO3HHKAKIIHE B CBA3H ¢ obpa3zoBaHHeM OTIE/NbHBIX CKJIAZIOK, H Pa3pbiBbl,
conpsikeHHble ¢ obuieif cknag4aToCTHIO.

3. HanoeHHBbIE Ha CKJaJ4aTOCTh pa3pbiBbl NMEpecekarT CKIAJAKH B
pa3NHYHBIX HamnpaBJIeHMsX, 4acTO He cuuTasAch ¢ obmeil crpyktypoit. Hx
BO3HHKHOBeHHe 00ycnoBneHo nposBieHHeM Gosiee NO3AHUX TEKTOHHYECKHX
HampsKEHWH, HepeIKO MHOrO HAmNpaBJIeHH#, 4YeM Te, 4To O6YCIOBHIH
pa3BHTHE CKIaNoK.

VIII. Ilo ponu B mnpouecce pyaoobpa3opaHHA cpedu pa3pbIBHBIX
HapylueHH# BBIJEAAIOT:

1. PynokoHTponupyromue pasyioMbl. OnpenensiioT NojoXeHHe PYIHBIX
noned. 3TO KpPYyNHbIE NPOTHKEHHBIE pPa3/ioMbl ¢ ANHTENbHOH HCTOpHEd
pa3BHTHA, KaK MPaBHIIO, CO 3HAYHTE/IbHBIMH AMIJTATYAaMH cMmemenuit. Boons
HHX NMPOHCXOJH/IO HEONHOKpaTHOe BHeJApeHHe H(MJIH) H3IHAHHE MarmaTH-
yeckHX oOpa3zoBaHHil CpeJHErO0 H OCHOBHOTO COCTaBa.

Kax mnpaBuno, caMH pyJOKOHTDPONHPYIIHE pa3jioMbl He HeECyT
OpYyJOEHEHHA, B MepHO pynoobpaizoBaHus OHH 06bIYHO GLIBAIOT MPHTEPTHI.
Ho nepemenieHHs N0 HUM CNOCOBCTBYIOT MPHOTKPBLIBAHHIO CONPSAXKEHHBIX C
HUMH Gosee MEJIKHX pa3sioMOB.

2. Pynopacnpeliensioiiue pa3fioMsl CONMpsAXeHs! ¢ npeasiayumMi. OHH
MEHee MPOTMKEHHbIE, ¢ MeHbIleH aMnIuTya0H nepemMelienuii. B npouecce
OpyZJeHEeHH A B HHX NOCTYNAOT PyI0HOCHBIE pacTBOPEI. [lepemMeieHHs Mo HAM
BBI3BIBAIOT MPHOTKpPbIBaHHE ellle 6oslee MEKMX Pa3/IOMOB H TPELIHH.

3. PygoBmelaionie pa3psisbl. B 3THX pa3peIiBHBIX HAPYIIEHHAX JIOKAJIH-
3yeTcs THApOTEpMalibHoe opyaeHeHHe. Oco6eHHOCTH HX CTPOEHHMS, 32 KOHO-
MEPHOCTH pa3MelleHHs B HUX OpYIeHeHHN TpeOyT crnenuansHOro pac-
CMOTpPEHHA.

IX. Ilo oTHOWEHHID K TMpolleccy OpYJAEHEHHS CpeOH pa3pbIBHBIX
HapylleHH# BbIAENAIOTCH:

1. Jopyausie. B 3Ty rpynmy BXOAAT pa3pbIBHbIE HapylIeHHS, BOIHHKIIHE
H MPOABIAIOLIMECS B IPoLEcce 0caJKoHaKOMIeHHd (KOHCEAUMEHTa IHOHHLIE),
B TOM uMcle urnyOHHHBIE AONTOXHBYIIHe pa3snomsl. Cronaxe oTHoCATCS
pa3pbiBHBEIE HApYIIEHHS, KOHTPOJIMPYIOIIHE pa3MellleHHe HHTPY3HBOB,
TPELIMHHBIX JTABOBLIX H3/THAHKH, H3BEPKEHHH By IKAHOB LIEHTPAJILHOTO THIA,
Tesl ManblX HHTPY3HHl, maiikoBeix mopos.

YacTo Takue pailsiomMbl ABJIAKTCA TAKKE PYIOKOHTPOIHPYIOIIUMH H
pynopacnpeaensiomuMu. JopyQHbIMK N0 3aJI0KEHHIO HEPEAKO GLIBAKOT M
pPYHOBMeIlaloLHe pa3sphiBbl, MOAHOBHBILHECH B MPOLECCE PYAOOTIOKEHH.

2. PypnoHocHBle pa3spbiBHble HapyuwieHus. Hepeako Hacnenyior mno
MOJIOKEHHIO [0PYJHbIE pa3pbiBHEIE HapylIeHHs. JlokaIu3auusa OpyneHeHus
onpefenseTcs B HHX MHGO 3amMeleHneM 61aronpHATHBIX NOPO/ B CTOPOHBI
OT HapylweHHs, NU00 BhIMOJIHEHHEM B YC/IOBHAX MPHOTKPHIBAHHA HX B
npouecce OpYOEHEHHS B CBA3M C NepeMelleHHeM HX cTeHOK. HM3yuenume
nepeMeLleHHii M0 PYAOHOCHBIM pa3pbiBaM B TPOLECCE PYAOOTIOKEHHA
MCKJTFOYHTENILHO BaXXHO /N1 BLIACHEHHS 3aKOHOMEDHOCTEH pa3MelueHus
B HHX OpYJeHeHHA, ocobeHHO oforamieHHBIX y4acTKOB.

3. MMocnepyaHbie pa3pbIBHbIE HAPYLIEHHA YCIOKHAIOT CTPYKTYPY PYAHBIX
nosell ¥ MECTOPOXIEHMIT, pa3aenstOT pyAHbIE Tesla Ha BIIOKH H CMEIaloT uX
OTHOCHTENIHO ApYr apyra. YcraHoBleHHe HampaBlieHHH W aMnuutyn
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MEPEMEILECHHS M0 HHM TM03BONAET PEKOHCTPYHPOBaTh MEPBOHAYANBHYIO
dopmy M ycnioBus 3aneraHus pynaHeix Ten. Hepeaxo w3yuenwe nocnepyn-
HBIX HapyLIeHHi npeBpaliaeTcs B NMEPBOOYEPEAHYHO 3aJady NpPH Nposee-
HHH reojioropasseio4HbIx pabor.

X. ConpsxeHHble TPEIIHHBI H pa3ioMbl. B 3T0 moHATHe 06beqHHAIOTCS
pa3phiBHBIE HAPYLICHHA, B3aHMOCBA3aHHBIE N'EHETHYECKH Mexay coboit mubo
¢ KaKHM-HHOYb ApYrHM 3J1IEMEHTOM reoJIOTHYeCKO#H CTPYKTYpHI.

ConpsxeHHble pa3pbiBbl GopmHpylOTCH OGIH3IKO OJHOBPEMEHHO TMpH
eIHHOM niaHe aehoOpMalMH H COOTBETCTBEHHO 3aKOHOMEPHO CBH3aHBI
MOJIOEHHEM B MpocTpaHcTBe. Tak, HapHMep, CONPMKEHHBIMH ABJIAOTCA
CHCTEMBI TPEIIHH CKajbiBaHHA, 0Opa3oBaHHE KOTOPBIX pPacCMOTPEHO B
paszeine, NOCBAIIEHHOM JeGopMauuy TBEpPAOro Tejla Ha NMPHMEPE YHCTOro
capura. ConpseHHBIMH SBJIAKTCH TAaKXe Pa3phiBEl H BO3IHHKAKOILIHE MPH
nepeMelleHHsX BJ0Jb €ro CTEHOK napasuUleNibHBIE €My TPEIIHHBI, a TakXe
onepAKIIHe TPEUHHBI CKa/IbIBAHAA H OTPBIBA. TaKo€ COYETAHME pa3phiBHBIX
HapymeHuit 6b1I0 MOKa3aHO NpH paccMOTpeHHH NedopMauuu caBura.

B npHpOIHBIX YCIIOBHAX BIJEJIAIOTCA [{BE OCHOBHBIE MPYNNbI pa3pbIBHLIX
HapyLIeHHI:

1. ConpsxeHHble ¢ PA3BHTHEM CKJIa{4aTOCTH.

2. ConpskeHHble ¢ 6oJlee KPYNHBIMH pa3pLIBAMH.

Pa3peiBHble HapylEeHHs, CONPAKEHHbIE CO CKIaQ4aTOCThIO, BO3HHKAIOT B
3a KJIYHTEIbHbIH MOMEHT JaHHOTO 3Tana ckiaakoobpa3oBaHUE NPH TOM Xe
nnane gepopmannd. OHH pa3sMelalOTCS COOTBETCTBEHHO oBlEeMy npocTH-
paHHIO cknafok nubo 3neMeHTaM OTAeNbHBIX cknagok. Cioga oTHocATCH
NpoaobHbIE pa3oMsl (rnaBHeiM 06pa3oM HaJBHTH), corlacHule, Mexdop-
MAallMOHHbIE DPa3JIOMBbl, MOJIOTHE TPELHHbI OTPhIBA, BO3HHKAIOIIHE MpPH
HeGonblioil Harpyske Beimenexammx Tonaw. K 3Toil xe rpynne oTHocaTcs
JMaroHanbHbIE CABHIH H KPYThIe MoNepe4Hble TPEIMHLI OTPLIBA, CBA3A HHbIE
co cknagkoobpa3opaHHEM NpPH 3aTPYOHEHHOH BO3MOXKHOCTH NepeMelleHHs
MaTepuana BBepX. ConpskeHbl CO CKJIaAYaTOCTBIO TAKKE CHCTEMBI MEJIKO#
TPELIMHOBATOCTH B OTHAENbHBIX CKJIaJKaX, NpEACTaBJIEHHbIE, HaNpHMeED,
CNIaHLEBATOCThIO, KIIHBAXKEM.

Pa3pbiBHbIE HapylUEHHS, CONpsXKeHHbIE ¢ HoNlee KPYNMHBIMH pa3OMaMH,
pasBuBaloTca B Gnokax npunexammux K HMUM mnopox. Mx o6Gpa3zoBaHue
obycnoBneHo mnepeMellleHHEM B MIOCKOCTH OCHOBHOTO pa3spbiBa. Croga
OTHOCATCHA Pa3/IOMbl H 3aKOHOMEDPHO CBA3aHHBIE C HHMH 1O MOJIOXKEHHIO B
NPOCTPaHCTBE Mapasule/ibHble HM pa3pbiBbl, 3 TAKXKe ONMEPAOLIHE TPELHHBI
(pa3pbiBbI) CKaJILIBAHHA H OTPHIBA.

ConpsxeHHbIMH MOTYT OBbITh pa3pbiBbl, BO3HHKAaIOIIME B pa3jIHYHbIe
MOMEHTE! (OPMHPOBaHHA MecTOpOXAeHHA. TaKHMH ABNAKOTCH JOpPYIHBIE
Pa3noMbl ¥ CONpPOBOXJAIOLIHE X MapalifesbHble H ONEPAILIHE TPELIHHBI
(pa3pbiBbl), HHOTga (HKCHpYeMble NalKaMH IaBHBIM 06pa3oM OCHOBHBIX
nopop,.

ConpsxeHHble pa3pbiBHbIC HAPYIIEHHA YacTO MPOABIAIOTCA B Mpolecce
pa3BuTHsA opyneHenus. OHH MOTyT HaclenoBaTh JOPYAHLIE pa3phiBel MH6O
BO3HHKAKT B Mpoluecce pyaooTnoxeHns. OTHeceHHe TaKHX pa3pLIBOB K
CONMpsXEHHBIM BO3MOXHO JIHIIb IPH HAJIMYHH aHAJIOTHYHOH pynaHoi
MHHepaJIM3alliH, yKa3biBalollel HAa OJHOBPEMEHHOCTb NMPOMABIEHHA B HHX
TEKTOHHYECKOH aKTHBHOCTH.
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PaspbiBHBIE = HapYIIEHHS, CONMPOBOXIAEMBIE CONPAKeHHBIMH Mapaj-
JIeNbHBIMH H ONEpAIIIMMH TPEIIHHAMH, Pa3BHBAIOTCH H B NoOcjepyaHOe
Bpems.

ConpskeHHble pPa3pbIBHLIE HAapYIIEHHS MOTYT HMeTh pa3jiIHuHbIe
macTabbl MpoABIEHUA.

K HAM OTHOCATCA B3aHMOCBA3aHHBLIE MO 3aJI0XKEHHIO PyNOBMEMIAOIIHE
pa3phIBBI C ONEPAKIIHME HX TAKXE PYJOHOCHBIMH TPEILHHAMM CKaNbIBAHUS
H OTpBIBA. B kxauecTBe cONmpsKEHHBIX MOTYT paccMaTpHBaTLCA PYAONoI-
BOOALUME H pyAopacnpelensiollde Ppa3/ioMbl, a Takke MOCHEAHHE H
pPyLOBMENaONIHE Pa3pLIBHbIC HADYIIEHHA MIPH YCIOBHH HX 3a KOHOMEPHOTO
B3aHMOPACNOJIOKEHHS H aHAJIOTHYHOH MHHepaIn3auuy.

Io nosoxeHHIO ONEPAIOIIHX TPEUIWH OTPLIBA, CONPOBOXKAAKLIHX PY/I0-
HOCHOE pa3pblBHOe HapyllleHHe, MOXHO OMNpEe/IuTh HanpaBjieHHe NepeMe-
LIEHHA BOOJIb HEro B MpOLEcce PyAOOTJIOKEHHS, YTO [OMOTAeT B NPOrHo-
3UpOBaHMH pa3MelleHns oboramenHeix pyaol yudacrkos. ITogpoGHee 06
3TOM OyZeT cka3aHO HHKE, TPH ONMHCAHHH PYJIOHOCHBIX Pa3pLIBOB H B YaCTH
sTopoiil paGoThi.

TekTOHHUYLCKAR FIIHHKA

OgHHM MX XapaKTepHBIX MPH3HAKOB pa3pbIBHLIX HapyllueHuid, BOONB
KOTOpBIX MPOHCXOAMNO TepeMelieHne Tpunexamdx 6JokoB mopon,
AB/AETCA HAaIHYHE B HUX TEKTOHHYECKOH rTHHKH, WM IMUHKH TpeHus. IMox
3THM TEPMHHOM NOHHMaeTcd maTepHas, obpa3oBaBluHiics nyTeMm NepeTH-
paHus Mopoj B npouecce Takux nepemewenuit. He moasepriuasca kakum-
nH60 H3IMEHEHHSM TEKTOHHYECKAasd IJIHHKA MOXET OLITh TOHKO3EPHHCTOM,
uHoraa cuinyvelt, mopoit cnabonnacTHYHOH H MOCTOAHHO COJEPKHUT MENKHE
ofnoMKkH nopoj, nepecekaeMbiX pa3phIBHBIM HapylieHueM. Okpacka Tako#
TEeKTOHHYECKOH TMHHKM ONpejenseTcs LBETOM TOpPOJ, MO KOTOPBIM OHa
obpazopanacek [46].

ITpu nepeTHpaHHH CHIHKATHBIX, aTFOMOCHIHK2THLIX NOPOJ OHA npuob-
petaeT cBeTny — Oenylo, XeJITOBATYIO, PO30BaTYwD — OKpacky. Ecim
pa3noM TmepecekaeT MNOPOAbI, HMNPErHUPOBaHHbIE CcynbPHIaMH, JHGO
cynbhuHOE PYOHOE TENo, INMHHKA MOJy4YaeT TEMHO-CEPYIO, @ TO H TMOYTH
yepHylo okpacky. IIpm mepeceyenwsu pa3iOMOM reMaTHTOBBIX PYA OHa
CTaHOBHTCA Bypo-KpacHO#.

Ecnu Xe TexkTOHWYeCcKas TIJIHHKa MOABEPriack THAPOTEPMANBHOMY
H3IMeHEeHHI0, OoHa mpuobperaer Oosee MIOTHOE CIOXKEHHE, HHOTNA CTaHO-
BUTCA TBephoi. B Helt Hapsany c BxirovYeHHAMH O6IOMKOB OTMEHaKOTCH
HoBoOOpa3oBaHHA KBapLa, XJIOpPHTa, CEpHIHTa, HEPEIKO MOXHO BHIETH
TOHKHE TIPOCEYKH M TNPOXHIKH pyaHoro MuHepana. Takas r/IMHKa HMeeT
3eJieHbIH, HHOTAA GypoBaThIil LBeT.

OueHb 4acTO BOOME PAIPHLIBHBIX HApyHieHWH, BLINONHEHHBIX YaCTHYHO
TeKTOHMYeCKOH TrnHHKOH, mnpocadyuBarOTCd TNOBEPXHOCTHBIE BOJbI, 4YTO
NPHBOAMT K €€ THNEPreHHOMY H3IMEHEHHI0. JTOT NPOLECC MOXKET BwiTh
HAJIOXeH Ha IIHHKY KaK HEH3MEHEHHYIO JTHO0 H3IMEHEHHYIO THAPOTEPMAIb-
HBIM NMPOLECCOM, TaK H HAa TJIMHKY B MOCIEPY/HBIX pa3jioMaX, NepeceKaro-
WX pyfdHbie Tena. B cBA3M ¢ TakMM H3MEHEHHEM TJIHHKA CTAHOBHTCSH
nnacTuyHOH, Gosiee oTBeyaromel 0GLMHOMY NMPEACTABNEHHIO O TJIHHE; B Heil
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BO3HHKAKOT HOBOOGPEBOBaHHH FJTHHHCTBIX MHHEPAJIOB — MOHTMOPHJUJIOHH-
Ta, rajajyasuTa, THAPOCION ¥ IIp.

H3 cka3auHoro BHIHO, 9YTO O€TAaJIbHOE H3YYEHHE TEKTOHHYECKOH rNIMHKH
MMEET BECbMA BAXHOE 3HAYEHHE NMPH BOCCO3JaHHH HCTOPHH Q)OPMHPOBHHHDI
CTPYKTYP 3HAOTEHHBIX MCCTOpD)l(chHHﬁ. BmecTe ¢ TEM 0OHO HCKNHOYHTENLHO
BaXHO H B MpakTHYeCKOM oTHomeHHH. Hepenko paspeiBHOe HapylleHHE C
FIHHKON TPEHHA, PE3KO OrpaHHYMBAKOLICE PYIHOE TENIO, PACCMATPHBAETCH
anpHopu, Ge3 meTanbHOrO H3y4eHHA, KaK mnociepylHoe. MHoro ycuimii
3aTpayHBaeTCA HAa MOHCKH AKOOGHI cMellleHHOMH YacTH pyIHOroO Teja, XOTH Ha
caMoM jJiesie TAaKO# pa3nom sABIAETCA AOPYAHBIM H OTpaHHYHBAJI pACOPOCTpa-
HEHHE OpY[eHEHHA.

bonee noapo6Ho 0 NOCNEpyAHBLIX HAPYLEHHAX, HX POH B (POPMHPOBAHAK
CTPYKTYpPhI MCCTOpO)K,EICHHﬁ, 0CODEHHOCTAX HX CTpPOEHHHY H ONpEOEJIEHHH
HanpaBlieHUA CMeEleHHH mo Hum OyaeT ckajaHO HUXKE, B CHCUHAIBHOM
pasnene.

Ha 3ToM MBI 3akaHYHBaeM o6uHii 0630p pa3THYHbLIX MOAXOIO0B K CHCTe-
MATHKE pa3pbiBHBIX HapymeHui. M, nockoneky Hac oco6eHHO HHTEPECYIOT
BONPOCK! TEHE3HCA H HCTOPHA HOPMHPOBAHHA CTPYKTYP PYAHBIX MECTOPOXK-
nenuit, bonee noapobHO OCTaHOBHMCS Ha BOMPOCAX B3AHMOCBSA3H Pa3pbIBHLIX
HApYIIEHHH C APYTHMH 3JIEMEHTAMH re0/IOTHYECKOH CTPYKTYpHI.

4. PA3PBIBHBIE HAPYIIEHUSA H CKJIAAYATOCTH

Cpenu 3THX pa3pbIBHbIX HAPYILICHHH BbIOENAOTCA TPH O 0JIbLINE rPY MBI

1. Pa3peiBsl, conpsxkeHHble ¢ 061uM npoueccom cknaakoobpa3oBaHus.

2. Pa3peiBHbIE HapylLleHHS, cONpskeHHbIe ¢ 0O6pa3oBaHHEM OTZAENbHbIX
CKIaJI0K.

3. Pa3peiBHbIE HapylLIeHHSA, HaJI0XKEHHbIE HA CKJIA[YaTOCTh.

PaspriBbl, conpsxkeHHble ¢ 06LIMM NPOLECCOM CKNaakoobpazoBaHus, B
CBOEM TOJIOKEHHWH MOAYHHEHBI 00lIeMy Miavy JAedOopMalHH, ONpelesio-
HemMy nposBieHue B palfoHe CKNIaAYaTOCTH JAHHOrO 3Tana.

Obpa3soBanue cknafok npexactaBasgeT coboil B OCHOBHOM NIIOCKYIO
Aehopmanuio, 6e3 CYIIECTBEHHOr0 pACIUHPEHHA M0 OCH CKJIaJ4a TOCTH.
InaBuas pedopmMauusa crnoMcToil TOJNIM NpPOABJAfETCS B IUIOCKOCTH,
nonepeyHo# NpoCTHpaHHIO BO3HHKAKWIIMX CKJIaJ0K, B TaK Ha3LIBAEMOH
INaBHOH mniockocTH Aedpopmanud. MMEHHO MO3TOMY [nf oToOpa)eHHs
CKnagyaTo# CTPYKTYpBl KaKOoro-nubo yyacTka WM paoHa CTPOAT pa3pesnl
BKPECT NPOCTHPAHKA CKIagYaTOCTH.

Hedopmanus, npuBomsmias K obpa3joBaHHI0 cknaJkdH Hiruba co
CKOJIb)XKeHHeM — HauboJiee pacnpoCcTpaHEHHOTO THIA CKIa0K, MOXeT ObITh
BbipaxkeHa 3JUTHNCOMAOM aedopManuu, B KoTopom ocH A u C jnexaT B
FTaBHOH nnockocTH aedopMauuH, a oCb B COOTBETCTBYET NOJIOKEHHIO
lIapHupa cknaaku (puc. 14),

Ilpn Tako#f nedpopmauun B KoHe4HBIE MOMEHTHI CKialkoobpasoBaHus,
Korga u3rub cnoeB yke HeBOIMOXeEeH, BOIHMKAIOT (COOTBETCTBEHHO Tpef-
CTaByieHHI0 006 3THncon e nedopMamuy) JBE CHCTEMBI FPELHH CKaTbiBaHHA
(#mm pasnomos). Ipu 60koBOM CXAaTHH, MPH BO3IMOXHOCTH PACIIHPEHHS
BBEpX (T.e. B HanpaB/IEHHH K 3eMHOH MOBEPXHOCTH), BEpXHMH KBaJpaHT,
OrpaHu4eHHBIi 3THMH pa3pbiBamu, Oyler BbiKajbiBaThcs, 6GJIOKH XKe,
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Puc. 14. ledopmaums, npusoaaias k o6-
pa3’oBaHHIO CKJAJKH NPOAOBHOIO HITH-
6a co cxosnbXeHHEM, MOXeT GuiTh npes-
CTaB/icHA B BHAC JIMNCOMOR, B KOTO-
pOM ock B COOTBETCTBYET NPOCTHPAHHIO
e¢ ocH. C pa3sBHTHEM CKIaJKH CONPAXEHO
BO3HHKHOBCHHE HaaBHros. CTpenxm mo-
KA3LIBAIOT HANPARNCHAR OTHOCHTESbLHBIX
nepeMeriennit no uum. B npuocesoil vac-
TH cknaaku o6palyeTcs npHOTKpPBIBAHHE,
OMpEEAEMOC MOJIOKEHHEM TPELUHH OT-
psliBa (MOKa3aHo YepHLIM)

TIpUJIETAONHE K HHM c JiexaynX 6okoB, — BOaBIHBaThLCH, T.€. CMELUEHHS 110
3THM pa3pelBaM COOTBETCTBYIOT Ae(GOpMalHH YHCTOTO CABHra H OHH
NpoABAAKOTCA B BHAE HAJBMIOB, Nepecekaromuxcs no ocd B. Kpome toro,
BO3HHKAIOT TPEIMHE! OTPHIBA, NEPNEHANKYNAPHBIE OCH A H mapasnenbHbie
ocH Bannunconga nepopmanuu. OHH MOTYT IPOABHTLCA MYTEM OTC/IAHBAHHA
Ha rpaHHLE MJACTOB NMOPOJ C Pa3MYHBIMH MEXAaHHYECKHMH CBOHCTBaMH
(cm. puc. 8, A4, 14).

Tak npeacTasiseTcs pa3BUTHE pa3pbIBHBIX HAPYILEHHH, CONPAXEHHBIX CO
cknmagkoobpa3oBaHHEM NpPH OTHOCHTeNbHO HeGONbIIOH Harpyske cBepxy,
KOorga BO3MOXHO (OpMHpPOBaHHE CKIaAkH ¢ H3rHbaHHEM cCJIOEB BBepX.

IMo-uHOMY nposBnseTcAd  AedopMalus CIOMCTON TONINM H pa3BUTHE
pa3phIBOB, CONMPAKEHHBIX ¢ 06pa30BaHHEM CKNIaIOK, KOIr/la HATpy3Ka CBepXy
Gonbwas, T.e. eciH gedpopmaua NPOABNAETCA HA IHAYHTENbHO rnybune. B
TaKHX CTy4asx NpH O0KOBOM cXKAaTHH MOJHATHE NOPOJ BBEPX 3aTPYIHEHO H
OHH MOTYT JIHIIb HECKOJIbKO pa3faTbCAd B CTOPOHBI, NEpIeHIHKYJIApHO
HanpasieHui0 cxkaTua. IIpu 3TOM BO3HHKAKOT CKJIAJKH C BePTHKAIBHBIM
WIIH IOMTH BEP THKANBHBIM NOTpYXKEeHKEM IapHupa (COOTBETCTBEHHO H ocH B
annuncona aepopmauun). TakoBbl, HANPHUMeED, CKJIAJKHA TEYEHHA B CHIILHO
meTamopou3oBaiHbix nopoaax Benomopes n Kpusoro Pora [141, 146].
Takyro sedopMaliio B MIaHE MOXHO H300pa3uTh, KA K NOKA3AaHO Ha pHc. 15, A.
Bo3HHKalOT [OBE CHCTEMBI pa3pLIBOB, OTBEYAIOIIHX TPEIIHHAM CKaJbl-
BaHHA, MO KOTOPbIM NPOABJSIOTCS TOPH3OHTAJIbHBIE CABHUTOBLIE Tepe-
MELIEHHA. .

W3 cxa3aHHOTO MOXHO cZie/laTh BLIBOJ, 4TO 110 MOJIOXKEHHIO Pa3phiBOB,
CONPSIXEHHBIX CO CKNag4aTOCThIO, 3aKOHOMEPHO PAaCNOJIOXKEHHBIX OTHOCH-
TENbHO 3JIEMEHTOB CKIaJ0K, MOXHO FOBOPHTh O HanpaB/IEHHAX MeEpeMeliie-
HUH BIOJIb HHX. DTO HMEET BaXKHOE 3HAYCHHE [/ MOHCKOB CMEILEHHBIX
yacTeil pyAHBIX T/l B pe3yibTaTe MOCHepyAHbIX Jedopmanuii.

Kax oTmeuanocs paHee, B NPHPOJHBIX YCIOBHAX AedopMauus NposBs-
€TCS C PaclIMpEHHEM HE TOJBKO MO OCH A, HO M mo ocH B (TpexocHas
nejpopmauus). B obmem cnyyae Takad gedopmMauHs Kak 3aBepuIaroulas
npouecc ckaagkoobpa3oBaHus BOZHHKAET HA HEKOTOPBIX CPEIHHX r1ybuHax
H obycNOBNMBAET PAIBATHE ueTHIPEX CHCTEM TPEUIMH CKaNbiBaHMA (IBYX,
COOTBETCTBYIOIUMX HaJBHraM, H JBYX — CIOBHIaM), a TaKXke JBYX CHCTEM
TpelHH OTPhiBAa, NapaliefibHbIX MOJIOKEHHIO [BYX HanpasieHHH ocedl B
(puc. 15, b).
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Puc. ]5. BodHMXHOBEHHE OHATOHANBLHBIX CABHIOB B YCJIOBHAX HEBO3MOXHOCTH PacIIHPEHHS
pBepx (/) W HaJIBHTOB H CABHTOB Npu TpexocHo# nedopmaumn (1)

Puc. 16. CnanuesaTocTh (KJHBax) oce-
BOM NOBEPXHOCTH B AHTHKIHHAILHOMN
CKnanke
a — crnelbl ee B pa3pele BKPECT NpocTHpa-
BHA CKAAAKNA; § — NepeceueHme ee TOPAIOH-
TanbHON NIOCKOCTBIO; 8 — mnepecedcHHE
e¢ BEPTHKAMLHON NNOCKOCTEIO, Napan/ie/h-
Hoft npocTHpaHHIO oceBol NOBEPXHOCTH

K pa3peIBHBIM HapyLIEHHAM, CONPAKEHHBIM CO CK/IaJ4aTOCTEIO, IOJDKHA
6BiTH OTHEcEHAa CJIAHIIEBATOCTb, MJIM KJIHBaX, OceBoi moBepxHocTH (oce-
BO# NIIOCKOCTH).

CnaHuEeBaTOCTh 3TOTO THMA MPOABIAETCH HA 3HAYHTENILHBIX IUIOMAOAX,
pa3BHBaeTCs NMPHMEDPHO MapajUlesibHO OCEBBLIM MOBEPXHOCTAM CKIAJOK H
aajeraeT B COOTBETCTBHH C HX HaKIoHOM. IIpH BepTHKAaIbHOM IMOJIOXKEHHH
oceBoii MOBEPXHOCTH OHA TAaKXe BEPTHKAJIbHA, B JIEXAYHX CK/IaJKaX HMEET
nonoxenue, 61M3Koe k ropu3oHTasbHoMy. Ilo mpocTHpaHHIO cKIagoK
CNIAHUEBATOCTL OCEBOH MOBEPXHOCTH HE WIMEHAET NONOXKEHHs H B obnacTax
HX MEepHKIMHAJIBHOrO 3aMbIKaHHSA H IEpeceKaeT 3JeCh CIOHCTOCTb MOJ
yriioM, HHorja gocrurarpoimm 90° (puc. 16).

Ha npoucXoXOeHHe CIaHLIEBATOCTH OCEBOH NMOBEpXHOCTH HMeEETCA DA
Bo33peHuii. BONBIIMHCTBO re0JIOrOB PacCMATPHBAKT €€ KaK pe3yibTaT
CILTKOIIMBAHKA, POSBJIAIOLIETOCS NPH TOM X€ MJaHE, 4To H ob6pa3osaHue
CKnajiok, B njockoctH AB rnasHeix ocefi mepopmanun. OHa BO3HHKAET B
YCNOBHAX, KOTAa BclieACcTBHEe MeTaMopdH3Ma opoa AafibHeiee narubaHue
HX Hepo3MoxHO. I'. 1. Axrupeii [2] nonaraeT, YTo TaKHe YCIOBHA CO3AaKOTCA
Npu yaasieHHH U3 mopo Bobl 61arogaps Hx HHTEHCHBHOMY cxaTHio, [ToTeps
BOABI, wrpalolell pons C©Ma3ku, 3aTPYAHAET MNPOABIEHHE BHELUIHHX
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IuddepeHHANbHBIX [ABHXEHHII MEXIy 3€pHaMH, 4YTO M NPHBOOHT K
npexpalleHnio cknaakoobpasopanus.

[Ipu reosorH4ecKkOoM KapTHpOBaHHH HabJIOJEHHS Hall COOTHOLICHHEM
CIaHIEBAaTOCTH OCEBOH MOBEPXHOCTH M CJIOHCTOCTH CYLIECTBEHHO MOMOTa0T
B pacmHppoBke cknajgyaToii cTpykrypel. IlpocTHpanHe ee yka3wiBaeT Ha
npocTApaHHe OCEBBIX MOBEPXHOCTEH CKIaNOK, NepeceyeHHe ke ee MoBepX-
HOCTBIO CJIOEB TOPHBIXIOPOJ JaeT BO3IMOXHOCTh ONPENETHTh HANIPABJIEHHE H
yroJ norpyXeHHs OCH CKJIagkHu (cMm. pHc. 16).

CnanueBaTocTh OCEBOH NMOBEPXHOCTH XOpPOLIO MpEACTAB/IEHA B XKelle-
aucThiX kBapuutax KpuBoro Pora kak yCI0XHAKOLIAS CKJIA AKH CKaJIbIBAHHA.

Pa3puiBHbIe HApYIIEHHA,
conpseHHble ¢ 06paloBaHHeM OT/Ae/NbHBIX CKJIaJ0K

OcobeHHOCTH 3THX Pa3pLIBOB COCTOAT B TOM, 4TO, XOTH OHH BO3HHKAKOT
TaKXe B CBA3H ¢ OGILHM NIaHOM JleOpMalHK, COOTBETCTBYIOILINX JaAHHOMY
3Tany CKJaa4aTOCTH, HX Pa3BHTHe onpejensercs GopMHPOBAHHEM OTHENb-
HBIX CKJa/IoK.

Cpenu TakuX HapylUEHHH MOTYT GbITh BhIE/IEHBI:

1. Tpemmusl u3ru6a B NpHOCEBOH 4acCTH CKNAaOK.

2. TpelmMHbl MeKCI0EBOro CKOMbKEHHA

3. MexnnacToBble H BHYTPHIJIACTOBBIE Pa3phIBbL.

Tpewjunst uzeuba 6 npuoceswvix uacmax ckaadox. Ilpn obpazosanun
CKJ1aJKH H3rH6a co ckoNbXEeHHEM B TPHOCEBOH ee YACTH HAa BHELUHeH cTOpOHe
nyroobpa3Ho H3OTHYTOTO CJIOA BOHHKAIOT PACTATHBAFOLIHE HATIPSXKEHHS, &
Ha BHYTpeHHe#i — cxumarowme (puc. 17). BHyTpH cnos nOpoXoauT
HeATpasibHAag 30Ha. B nnactax Gosee XpynkHX nopoy Ha BHEIIHEH CTOPOHE
Wirufa BO3HMKAKOT NMEPNEHANKYNAPHbLIE HATUIACTOBAHHK M NapanienbHble
OCH CKJIaJKH TPELIHHBI PACTAXeHHA (TPEIIHHLl OTPLIBA), 3UAIOLIHE BBEPXY
H BHIKJIHHHBalOIKecs K HeHTpanbHo# 3oHe. Ecnu pa3spes cioucTol Toaum
cnoxeH Boobile QOCTATOYHO XPYNKMMH NMOPOJAMH, TO TaKHE TPEUIHHbI
MOTyT NpOABAATHECA A0 onpeneneHHo# riybunsl. Pacnonarasck napasn-
NleJIbHO MPOCTHPAHHIO CKJIAKH, OHH HMEIOT HEMpPaBUJIbHYIO opMy, cBOMCT-
BEHHYIO TpeIHHAM OTPbIBa; MO MPOCTHPAHHIO H NAJCHHIO [I0CTATOYHO
6bICTPO BHIKJIHHHBAIOTCA, CMEHAACH APYTHMH AHAJIOTHYHBIMH TpPELHHAMH.
B cinyuae pe3ko HEOAHOPOOHOTO pa3pe3’a XapaKTEPH3YEMbIE TPEUIHHBI
pa3BHBAIOTCA B OTHOCHTE/LHO XPYNKHX MOPOJax M MOTYT NMOBTOPSATHCH,
OrpaHH4YMBafiCch ropH3oHTamMH Gonee NIACTHYHBIX MOPOI.

TpeluHb! B IPHOCEBLIX YACTAX CKIAJO0K HEPEJIKO BMELIAIOT PYIOHOCHEIE
WHIIBI, BO3HHKIIME B 3HaYuTeNbHOH Mepe 3a cueT BbiMoNHeHHs. OHu
pacnonaraloTcs KyaucoobpaizHo, cMeHSS OJlHA APYTyHO MO NPOCTHPAHHIO H
Ha rioyOuHy.

Tpewumrs mexcnaacmogozo cxoasxenus. Kak 6bU10 MoKa3zaHO Bele,
obpa3zoBanue cKknafKku H3ruba co CKONILKEHHEM ONpPEAEIAETCA NP OCKaib3bl-
BaHHEM IJIACTOB MOPOJA OTHOCHTENbHO APYT ApYyra, BO3MOXKHOE IPH HaIHYHH
HEOJHOPOIHOCTH B pa3pese cioucTocTOd Tomuu. B nepsoM npubnuxenun
ata ngedopmanMs MOXET paccMaTpuBaThes kak capur. CooTBEeTCTBEHHO

BO3HHKAKT [BE€ CHCTEMBEI TPECLIHH CKaJIbIBAHHA. OHa U3 3THX CHCTEM MOYTH
napaniejibHa HANJACTOBAHHIO H OTBEYaeT CJIAHUEBATOCTH CJIOHCTOCTH.
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Puc. 17. TpewnHsl OTpLIBa (PACTAKEHHA) CPEAH XPYNKHX NOPoa B Kynone cxianku. CTpeskamu
MOKa3aHO HANpPAaB/IEHHE HANMPMKEHHH; WTPHXOBAA JHHHA — MOJIONKEHHE HelTpansHOR 30HBI

Puc. 18. TpemHHBI MEXNNACTOBOTO CKOMBKCHHA

A — pajynHyHOe nonoxeHKe BeepoobpaiHoro KIHBAXKA B OJHOM NIACTE B PASHBIX MACTAX CKNajikH; 5 —
Pa3/IHYHOE NONOXKCHHE KNHBAXA B COAX: @ — XPYNKHX, 6 — nuiacTHYHLIX NOpoa

HanpagneHue TPEUWIHH CKANBIBAHUA BTOPOI CUCTEMBI ONIpeieNnseTCs NonoKe-
HHeM ee B cknaake. Ha kpbiibax OHa pacrmonaraeTcs MOJ OCTPLIM YTJIOM K
CJIOMCTOCTH, B NMPHOCEBOH 4YacTH — NpHBIHKAETCA K MOJIOXKEHHUIO OCeBOi
noBepxHocTH cknaaku (puc. 18, A). Boobme e B COOTBETCTBHH C
H30THYTOCTHIO MJIACTOB 3TH TPELMHBI HMEIOT NOJIOKEHHE, pACXOoAsIIeecs o
NMaJeHHI0 TJIacTOB, W KnaccuPHUUMPYHOTCH Kak BeepooOpa3sHblii KIMBaX.
Haknon TpeuwiHH BTOpO# CHCTEMBI OTHOCHTENBLHO OTPAaHHYHBAKOLIHX €ro
NMOBEPXHOCTEH HAIIACTOBAHMSA 3aBHCHT OT MeXaHHYEC KHX CBOHCTE ropoasl. B
crnoax Gonee nnacTHYHBIX OHM 06pa3yiOT ¢ HX rpaHHLAMH OCTpHIi yron. B
XpYNKHX TOpOJax YroJ MexJy TaKHMH TpelIHHAMH H TNOBEPXHOCTSMH
Hannactosauus Gonee npubnnxaercs Kk npsMomy (puc. 18, B).
Mexcnaacmossie paspuigsi. 1o cBoeMy 3a710KEHHIO 3TH Pa3pbiBbl CBA3a HBI
¢ dbopMHpPOBaHHEM CKIAJ0OK H OMNpPEAENAIOTCH HAIM4YMEM CJIOHCTOCTH B
nopone. OHM TIPOSBNAOTCA KaK NanbHeiillee pa3sBHTHE CNAHIEBATOCTH
CJIOMCTOCTH M BHIpAXaloTCsA pacclaHleBaHHEM, HHOT[a pa3apobiieHHeM Ha
rPaHMLAX MOPOJ C Pa3NHYHBIMH (QH3IMKO-MeXaHHYeCKHMH cBoficTBamu. Ha
KPbUTbAX CKIaJ0K OHH HMEIOT 3ajleraHHe, COrIacHOe CO CIIOMCTOCTBIO, HO B
MecTax M3ruboB cloes, a Takxe NpH NOAXONe K MPHOCEBOH YacTH CKNIAKH,
coxpaH#s cBoe oblliee HaNpaBJIeHHE, MEPECEKAIOT MJIACThI MOPOJ MO OCTPBIM
YIJIOM CO CMEIIEHHEM, T.€. MPEBpAalalOTCA B CEKyUIHe pa3puiul. YacTo mo
MEXIUIACTOBLIM pa3pblBaM p kOMOHMHALUMH C CEKYLIIMMH pa3ioMaMH
Pa3BHBAETCHA OPYAEHEHHE NPH CYLIECTBEHHON POJIH 3aMeELLEHHA MOPO/.
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Pa3puiBHbIe HAPYLIEHHSA, HAIOKEHHbIE HA CKJIAAYATOCTH

Takue pa3puiBBl [0 CBOEMY MOJIOKEHHIO, KAK MPAaBUMO, HE CBA3AHLI C
3/IeMeHTaMH 3ajieraHus cknagox. OHH MOTYT MpeceKkaTh HX MoJ pa3’HbIMH
yrjiaMH BHE 3aBHCHMOCTH OT HX NMPOCTHPAHHA, YTO CBA3aHO C H3IMEHEHHEM
HanpasJieHHA OeHCTBYHOLIHX HanpsXKeHHi, T.e. H3AMEHeHHeM U1aHa qepopma-
uud. Hepeako, ogHako, NMPH COXpPaHEHHH TOrO XXe nuaHa aOejopmaumii
HapyLIeHHS, HaJIOXEHHBIE Ha CKJaa4aToCTh, MOrYyT MNOBTOPATH paHee
 BO3HHMKIIHE pa3peiBel. B TeX cnyuasx, korja miaH gedopmauuil HamMeHs-
eTci mpuMepHo Ha 90°, HOBBIe pa3phIBHBIE HapylLIeHHs Takxe oObIYHO He
Bo3HHKaloT. Toraa paboTatoT paHee o6pa3oBaHHbIE pa3phiBhl, HO MepeMeLie-
HHS N0 HHM HMEIOT yXe HHbIE HanpaBJIeHHSH,

HanoxeHHBIMH MOXHO CYHTaTh Takke cOpochl, monepedyHble OTHOCH-
TebHO MPOCTHPaHHA oceit CKJIaJ0K, MOBTOPAOLIHE HANPABIIEHHS TPEILHH
OTpBIBA, 32/I0KEHHBIX B KOHEYHBIE CTaJIHH Mpollecca ckiajgKkoobpa3oBaHus.
Hepenko mnomepeunsie cOpochl pa3’BuBalOTCH BAOJAR TPELIMH OTPLIBA,
BeINONHEHB! Nafikamu auaba3zoBoro nopdupHTa M JaMnpodHpOB.

5. PA3PBIBHBIE HAPYWEHHA,
CBSA3AHHBIE C ®OPMHPOBAHHEM MATMATHYECKHX TEJ

TPCIIlIIIIH B MACCHBAX PAHHTOHOOB

HasHo OblTO 3aMeyeHO, YTO HHTPY3HBHBIE Tejla pac4eHEHBI 3a KOHO-
MEPHOH ceThI0 TpemuH, pa3bupajommmx uX Ha 610xu. OTMeuanack Takxe
cBoeobpa3Has MoJ0CYaTOCTh TPAHHTOHI0B, 06YCIOBNIEHHAa s OPHEHTHPOB KOH
KPHCTAJIJIOB MOJEBBIX mnaToB W cmoasl. HauGonee monHoe omucanue
3a KOHOMepHOCTe# pa3MelleHHA TPEIIHH B HHTPY3HBAX H MONBITKA 06BACHUTD
HX npoMcxoxaeHue 6buiH croenansl I'. Knoocom B paGore, Bhieamei s
1921 r.; kxpaTkoe H3JI0XKeHHE €ro NMpEeACTABJIECHHH NPHBEJEHO BO MHOTHX
nocobuax [2, 43, 121].

OcHopuble nonoxenus I'. Knooca ceoparca k ciaeayromemy. OpHeHTH-
POBKa mNIACTHHYATBIX MHHEpAJloB H TPEIIHHOBATOCTH B HHTPY3HBaXx
IPaHATOHOOB ABIAETCA CNEICTBHEM TEKTOHHYECKHX YCHJIMH, KOTOpbIE OHH
HCNBITHIBAJIH [IPH BHEIpEHHH H KpucTan3aunu. Baavanel, Knooc cBa3bIBan
uXx obpa3oBaHue ¢ BHEUIHUMH ycunmsamHu, B Gonee nosguux paborax rnasuyro
poib TpHIaBan MMNynbcaM BHeapsiouledics mHTpy3uH. Ilo I'. Knoocy,
OPHEHTHPOBAHHOE MOJIOKEHHE Y/JIHHEHHBIX U MIACTHHYATHIX MUHEPAIIOB, a
TAKXKe KCEHOJIHTOB OO6YC/IOB/IEHO TeuYeHHEM MarMbpl. OTO SABJICHHE OH
BhIpaxaeT MOHATHeM “pacTtixkeHne” (Streckung). OpHeHTHPOBKA MHHepaJjloB
MOXeT ObiTh THHEHHAs, KOrAa LUTHPbLI ¥ HrOJIbYaThle MHHEPAIILI BLITAHYTHI B
OJIHOM HANpaBJIEHHH, HJIH MUIOCKOCTHAfA, KOTa MHHEpAJIbl H WIHPL! pacno-
naralTcs NapajuUlelbHO, cO3/JaBas BreyaTieHHe kak Owl cBoeoGpa3moit
ciouctoctd. OpHEHTHPOBKA MHHEpaJOB 4YacTo Mapasuie/ibHA KOHTaKTy
HHTPY3MBa C BMEILAOIMMH TTOPOJAMH, B TOM YHCJIE H B €ro CBOJIOBOM YacTH,
B ueHTpansHBIX e 4acTAX OHa MepneHAHKyIspHa GOKOBOMY HaBIICHHIO.

C ycunuamu, neficTBOBaBUIHMH NPH OCTHIBAHHH HHTPY3HBA H cpa3y
nocJie 3TOro, CBA3aHO M pa3BHTHE PAHHMX TPELMH B HeM (pHc. 19).

TapannensHo pacTaxeHnuio (Streckung) pa3BHBatOTCH TPEILHHEL, 0603Ha-
yaemeple OykBo#t S (Spaltfliche — nmockocTH packanbiBaHHf). Ouu
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Puc. 19. Bnox-auarpamMma npoTOTEKTOHHYECKHX 3JIEMEHTOB rPAHHTHOTO MACCHBA
F — nunefiHas nonocyaTocTs; S — MIOCKOCTH packabiBaHHA; ) — nonepeyHbie TpemBKL; D — anaro-
HafbHbIE TPEWMHE, U — xpaessie HaaBury; L — TPELIHHBL, NAPA/NENbHLIE CBOY MACCHBA

MeprneHaH Ky TApHbl TEKTOHHYECKHM YCH/IMAM. DTH TPelHHBI MPEACTaBIAOT
MJIOCKOCTH Hawuyuiiel aenumocTtd nopoasl. CornacHo I'. Kitoocy, no atum
TpewuHaMm He pa3ssuBatoTcs gafiku. Ho P. Bonk[14] ormeuaer, uTo BO/IE HAX
HabnronarwTed AaiiKM anjJMToB, MErMaTHTOB, 2 TAK)XKe H OCHOBHBIX NMOPOI.
IIpoHcX0X/eHHE ITHX TPEIIHH HE COBCEM ACHO.

IlepneHIUKYNAPHO OPHEHTHPOBKe MHHepayioB (M MapanienbHo aeHcT-
BYIOILLHM HanpskeHHsaM) pacnoyararoTes TpewrHsl Q (Querfliche —
CeKyluHe NIockocTH), nepneHaukynspHele ceoay. Ilo I'. Knoocy, 3tH
TpelnHbl HaubBoee BbIAePKAHBI: K HHM MPHYPO4EHBI YacTO JalKH aninTa H
PYAHBIE WAL

IMapannensHo cBOJy MaccHBa, cinenys ero obmeit popme, pacnonararores
BhigepkaHHble TPpeuwmHel L (Lagerkliifte — nexauwne TpeummHbl), koTOpbIE
paccMaTpHBAKOTCH KaK pe3yinbTaT AaBJCHHA BhlleneXalwMx Ttosm. OHH
neprneHAM Ky IapHbl TpeuHam Q u S.

Ilox yrnom 45° kx TpeuwuHaM (Q COOTBETCTBEHHO H K HampaBJIEHHIO
NeHcTBYIOIEro HANMpsDKEHHS pacrnojiaraloTcs BepTHKajbHble TpewwHHsl D
(Diagonalfliche — nuaroHasbHBIE MAOCKOCTH). 3TO THNHYHBIE TPEIIHHBEI
CKaNbIBAHHA C TOPH3OHTAJIbHBIMH 60pO31aMH CKOJIbKEHHA.

H mwHakoHen, B 30He 3HO0-3K30KOHTakTa, boyjee HIH MeHee emy
napasulesibHO, Pa3BHTHI KpaeBbie HAABATH, NaJal0lIHe B CTOPOHY HHTPY3HBa.
Hx BO3HHKHOBEHHE CBA3BLIBAETCA C BO3JEHCTBHEM MMMNyibca CHH3Y, obyc-
JIOBJICHHOTO Pa3BHTHEM HHTPY3HBA.

Cornacio I'. Knoocy, no nonoXeHWIo OPHEHTHPOBKH MHHEDPANIOB H
TPELIMH B MAaCCHBE MOXHO BbISCHHTh HaNpaBJIeHHE TEKTOHHYECKHX YCHIIHH,
JieficTBOBaBIUKX BO BpeMs GOpMHPOBAaHHA HHTPY3HBa, a2 Tak¥ke U ero opmy.

BuauMas MpPOCTOTAa CXEMbI TEKTOHHKH HHTPY3HBOB, NpeioXeHHOH
I'. Knoocom, moakynuna uccienosatenedi ¥ Hauuia cebe MHOro cTopoH-
HHKOB Kak 3a pybexom, Tak W B HameH crpane. OnHako BcKope OHa
NOJBEPriach LEJIOMY paay KpuTHueckuX 3amedanuit. Tak, B.H. Jlomounukos
OTMETHJI, YTO OPHEHTHPOBKA NJACTHHYATHIX H HroJIbYaThIX MHHEPAJIOB,
OTHOCHTENIbHO KOTOpOH KiaccHPHUUMPYIOTCH TpEIUIHHEI B HWHTPY3HBaX,
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NposBiseTcs HE BCEr/a, MO3TOMY Takaf KjIacCHQHKAalHA MX 3aTpy/HEHa.
®. 3iocc TaKkKe YKa3bIBaj Ha 3TO, BMECTE C TeM OH 06paTH/I BHHMAaHHE Ha TO,
YTO CeTKa TPELIHH 4acTo ObIBaeT OMHA KOBA H B HHTPY3HAX H BO BMEIIA FOLIMX
UX TMOpPOJaX; 3TO OH CBA3BLIBAET C MPOSBJEHHEM aKTHBHOTO PErHOHAJIbHOTO
6orosoro gasneHus. b. 3annep nogmeTnn, yTo B MeTamMopduyec KHX Nopoaax
KMEIOTCH T€ Xe CHCTEeMBI TPELHH, 4TO H BuiaeneHHble I Knoocom B MaccHBax
rpaMuTa, T.€. HX CJIE[lyeT pacCMaTPHBAaTh KaK Hall0OXEHHBIE,

Q6c¢cToarensHas kxputHka cxembl I'.Knooca 6buta mana A.B. IIakom
[12i], a 3aTem u apyrumu asTopamu [73].

Ecnw cneposats I'. Knoocy, To TpenmHb! Q o nojioxeHHo napaiieibHbl
JeHCTBYIOIIHM VCHIIHAM, T.€. COOTBETCTBYIOT TPEIHHAM OTphIBa. OHaKO NO
JaHHOH MM XapaKTEPHCTHKE 3TO — TpPEUIMHBI CKaNbIBAHHSA, XOTH M0 HHM
apukeHHs He MoxeT GuiTh. Ilo H3BecTHOH dopmyne s cranbIBalOLMX
HanpskeHuit T = 1/2¢ sin 2a; npu a = 0 sin 2a = (, cnegosaTensHo, T = 0.

Tpewunsr S no xapakrepuctuke, nanHo# I'. Knoocom, Takxe sBiasoTCH
CKOJIOBBIMH, PpachojIOXeHHBIMH mepneHaukynspHo tpemwmHaM Q. Ho
MPHHATOE 3ITHM aBTOPOM COOTHOLUEHHE C JCHCTBYIOUIHMH YCHJIHAMH He
NO3BOJIAET JONMYCTHTh BO3IMOXHOCTb nepeMelenuil: T = 1/2sin 2a; npu a =
=90° sin 2a = 0, cnegoBaTensHo, T=0.

Tpemunst D, no I'. Knoocy, — TpeusHs! cKajibIBaHHA.

Takum .o6pazom, obmas cerka TpemuH npencrasnser coboil npe
conpsKeHHbIe CHCTEMbI TPEIIHH CKalbiBaHHA, MOBEPHYTHIE Ha 45° onHa Mo
OTHOILIEHHIO K apyro#. UXx MOMXHO cYHTaTh pe3ysibTaTOM JBYX MOCJeI0Ba-
TeNbHBIX Aedopmanuii. '

3TH 3amMeyaHus B obmem cnipaBennusel. JIeHcTBHTENBHO, B HHTPY3HBAX
rPaHHTOHJ0OB OPHEHTHPOBKAa MHHEPa/lOB HEPEJKO OTCYTCTBYET; HHOTZA e
OPHEHTHPOBKAa TEMHOLIBETHBIX ABJAETCH PEIHKTOBOH, cOXpaHMBIIeHCs NpH
TPAHHTH3ALUHMH CIIOOHCTBIX CJIAHIEB, M TOJHOCTBIO  COOTBETCTBYET
MOJIOKEHHIO CJIAHLEBATOCTH B ITHX MOpOJaX, BMEIUAIIHX HHTPY3HB.

OueBuaHo, o6pa3oBaHHE CETKH TpEUIHH B HHTpy3HBax obycnosieHo
COBMECTHBIM BO3AeHCTBHEM HMIYJIbCA MOJAHHMAIOILErOCH MarMaTHYeC KOTo
pacniasa, BHELIHHX TEKTOHHYECKMX HampsikKeHul H yMeHblUIeHHeM ob6bemMa
HHTPY3HBOB NpPH HX CTAHOBJIEHHH B CBA3H C OCThIBaHHEM (T.e. ABJIEHHEM
KOHTpaKTallHH).

Tpemwasl D, BO3MOXHO TakXe H TPeUIHHBI Q, ABNAOTCA Pe3yNbTaTOM
BO3JeHCTBHSA BHEWIHMX TeKTOHHYecKHX ycHnuil. Tpemmuunl Q moryT 6uiTh
3aJI0’KeHBl KaK OTPBIBBI, HO B Ja/bHei1IeM nepeATH B nonepeyHsie chpocsl
(uto ObiBaeT goBONMBHO uacTo). Tpemmusl L, 3aTtyxamommue obbiyHO C
riy6HHO#M, MOTYT TPaKTOBaTHCH KaK Pe3yIbTaT OTJa4YH PH CHATHH HATPY3 KK
(npy- ymMeHbILIEHHH [HaBieHMs wMarmel). Kpaesble HagBHTH, O4YEBHIHO,
ABNAIOTCA CIAEACTBHEM HMMIY/bCa €lie He 3aCThIBIIHX IIyOHHHBIX yacrelt
HHTPY3HBA Ha YXe 3aCThIBIIYK KOPKY.

Bo BcskoM ciydae, TpEelLIHHOBATOCTh B HHTPY3HBaX HE chenyer
paccMaTpHBaTh H30JIHDOBAHHO, BHe CBA3H ¢ obmeH TekTOHHKOH paliona.
MoxHo nonaraTe, YTO OHA BO3HHKAeT MPH COBMECTHOM B3aMMOAeHCTBHH
BHYTPEHHHX H BHELIHHX YCHIIHH.

TpemuHbl, BOIHHKILIHE B NMpOLEcce CTAHOBJIEHHS WHTPY3HBOB, HIpaloT
CYIIECTBEHHYIO POJIb B GOPMHPOBAHHH BBICOKOTEMIEPATYPHBIX HAPOTEp-
MaJibHBIX MECTOPOXJAECHHH.
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Tak, onoBopyaHble rpeiizeHsl MecTopoxiaeHus AnsteHGepr (I'IP) u
Hunosen (UCCP) onpepenstoTcs pa3sBUTHEM CETH TPELIMH OTIAE/NbHOCTH,
BO3HHKILKX B ANHKAbHBIX YaCTAX HHTPY3HBOB rPAHHTOHOB B MPOLECCE HX
cranosyieHua. CnaGo npHOTKpbIBaBLIMECH TPEIUHHBI OTAEJbHOCTH, 3a]10-
JeHHble PH GOpPMHPOBaHHH rPaHHTHOrO MaccuBa, o6ycnoBunn obpasosa-
HHE HEMpaBHJIbHBIX TeJ BOJb(pPaMHTCOJAEPXKAIIWX rpefi3eHOB MeCTOpPOX-
nenua Bykyka B 3abaiikanse. [lonorosaerarilne kBapU-pojibpaMHTOBEIE
KH/IBI 3TOT0 MECTOPOXKICHHA BO3HHKJIH B pE3y/JbTaTeé BhINOJHEHUSA
KOHTPaKIHOHHBIX TPELUMH, NapajuielbHbIX KPOBJIE HHTPY3HBA, MPHOTKPHI-
BaBLUMXCA B CBA3M C COKpalleHHeM ero obbema npu octeiBanuu. Yame xe
CpeaH MacCHBOB IDaHHTOMJOB MpPOABIAKTCA PYMNOHOCHBIE ¥HIIBI, MPHYPO-
YeHHBIE K HAJIOXKEHHBIM TEKTOHHYEC KHM TPEIIHHAM, BOSHHKIIIHM B YCIIOBHAX
HaJIM4HA CYIIECTBEHHBIX TEKTOHHYECKHX HanpsxeHHH. TaxoBbl, HanmpHUMep,
KpyTomajaroliHe KBapU-BOIbOPaMHTOBLIE XMl TOro Xe BykyknHCKoOro
mecTtopoxeHus. OHH QopmupoBanuck Ha ¢oOHE NPOABIEHHUA HEOJHO-
KPaTHBIX TEKTOHHYECKHX MEPEMEILEHHH Ty TEM NOCIIE0BaTEIbHOIO PA3BHTHSA
pAla pa3sHYHBIX MHHEpAJbHBIX KOMIIJIEKCOB NpPH CyLIecTBeHHOH poiu
samenieHus [77]. [Ipumepsl BbIAEICHUA Pa3HBIX TEHETHYEC KUX THNOB TPELIHH
MpHBeleHbl HHXe, B pa3sfene, MNOCBAIICHHOM H3Y4YeHHIO TPEIHHHOM
TEKTOHHKH.

K cxa3zanHomy cneyeT N06aBHTh, YyTO H3y4YeHHE TEKTOHHKH HHTPY3HBOB
MOXEeT 0Ka3aTh ONpEeIeSIeHHYI0 NMOMOINL B OLEHKE CTeMeHH HX 3PO3HH.
Monorue TpewMHBLI, MapanfenbHble KpOBJe, WHPOKO pacmpoCTpaHEHBI B
obnacTH 3HAOKOHTaKTa; B ry6bs MaccHBa HX pOJib MOCTENEHHO CHHXAETCH.

Pa3puiBHbIe HApylleHHs, 06ycnoB1eHHBIE MeXaHHYeCcKOH AKTHBHOCTBIO
BHE/PAIONLIErOCH MArMATHYECKOTO paciiaBa

3TH pa3pbiBbl XapakKTepHBI /IS CYLIECTBEHHO KOHCOJIMJHPOBAHHBIX
obnacreif, kakuMH ABJAOTCH 06NMacTH aKTHBH3ALUMH MIaTHOPM H LLMTOB, a
Taxke o6sacTH OPOreHHOTO 3Tana pPa3BHTHA NOABHXKHBIX 30H. OHM pac-
MpOCTpaHeHbl B MHTPY3UBAX, BYJIKAHO-MJIYTOHAX M BYJIKAHAX LEHTPAJILHOTO
THNa, a TAKXe B Kynmojiax, LITOKaX, HeKKaX, Tpybkax B3peiBa, KajbJepax
MpoCeNaHHs, YaCTHYHO B JIAKKOJIHTAX H HEKOTOPBIX APYTHX MarMaTHYECKHX
Tenax.

Cpeau KpynHBIX pa3peIBOB 3TOTO THNA BBIOENSIOTCH KOJIBLEBHIE H
AYroBHAHBIE  (UHIMHOPHYECKHE M KOHHYECKHe), LEHTPOKIHHAJIbHBIE H
nepukaHHanbHble (pHc. 20), a TaKXe NpAMOJIHHe#Hble pagualbHbIE,
ropusoHTanbHble H Gau3kne k HEM. Kpome Toro, orMmeuaroTcs KpaeBbie
HaJBWUTH H noJiorue c6pockl B rpaHHTHBIX MAacCHBaX H B HX 3K30KOHTaKTaXx.
Menkue pa3peiBbl peAcTABIEH TPEIHHAMHE OTPHIBA H CKa/ILIBAHHSA B 30HAX
KONbLEBbIX M AYrOBHAHBIX pPa3JIOMOB, pajJHajbHble H KOHLEHTPHYECKHE
TPelHHbI B KYNOJaX, ByJKaHaX LEHTPaJbHOTO THNA H T.A.

Bo3HHKHOBEHHE BCEX 3THX pa3pLIBOB CBA3aHO C Pa3BUTHEM MarmMaTH-
yeckux Ten. [To B.A. Hesckomy [87], moaHATHE MarMbi Mo HANOPOM B BHIE
ctonfa mno KaHaly, oOmnpeleNdeMOMY MEPECEYEHHEM KpyTOoNaJalolluHX
Pa3pbLIBOB, MPHBOAHT K 06pa3’0BaHHIO B BhILIENeXalieH To/Ile KOHUEHTPH-
YeCKHX (KOJbLEBBIX) pa3pbIBOB LHIHHApPHYECKOH GopMbl, KOTOPbIE BbILIE
CMEHAITCA KOHHYECKHMMH LEHTPOK/IHHAIbHBIMH Haapuramu. Hag MarmaTu-
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Puc. 20. Konsuessie paspuisel. [To B.A. Hesckomy [87]
A — ofpa’oBaHHe UHIHHAPHYECKHX TPELIHH OTPLIBa; 5 — 06paloBatte UCHTPOKAMHAILHBIX KORHYECKHX
Tpewun; B — obpazosanue UCHTPOKMHHANBHLIX TPEWHKE cxanuiBanus, I' — obpajopanne oneparomux
KOHHYECKHX TPCLUHH OTpWIBA: 1 — UeHTPOK/IHHAILHLIX NPH BOIHHKHOBCHHH KOIbLLUCBOTO ropcTa, 2 —
NEPHKNIHHANBHLIX NMpH BOJHHKHOBCHHH KO/BLLUCBOrO rp-&m

Puc. 21. Pacnonoxernue TPEUKHE B KPYTiOM TEXTOHHYECKOM NOARATHH. 3anonHeHHbIe nalikaMu
pajiHaibHbie H KOHLUEHTPHYeCKHE TpeluHsl Ha o-B¢ Pam B Wlotnannus. B3ato y B.B. Benoycosa
9
I — panmansime galixu; 2 — xouuenTpuuccxkme gafixn. CTpe/IKAMH NOKA3IAHO HANPAB/ICHME NAJCHHS
Asex; J§ — rpawMum wmexAy nopogmamu. T — Tpmac; Tor — TOPPHIOHCKME MNECYBHHKH;
£ — WHTpYIHBHble nNopoAs! (rpaHuTsl, rabbpo u T.4.)

4YeCKHM TenoM oOpasyeTca Kynos, B KOTOpPOM BO3HHKAKT Takke
KOHLIEHTPHYECKHE HAJBUIH H CHCTEMa pajHabHLIX pa3psiBoB (pHc. 21), no
KOTOpBLIM HHOrga pa3puBaioTcs maiiku. C UHIHHODHYECKHMH pa3phiBamu
4acTo OBIBAIOT CBA3AHBI ONEPAIOIIHE EHTPOKIHHAbHbBIE TPEIHHBI OTPLIBA.
Ilpn oTTOKE MarMbl Ha MeCTe KynoJjia MOXET BO3HHKHYTh ONYyCKaHHE.
KpyTonagalmomue konbueBble uiH qyroobpazusie cOpochl B TAKHX CIYHAAX
CONPOBOXAAKTCH ONEPAIOIIHMHE NMEPHKIHHANLHBIMH TPEIIHHAMH OTpBIBA H
LUEHTPOKNHHANBLHBIMH KpaeBsiMH cGpocamu (cm. puc. 20).
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‘pOPMHpOBaHHC MarmMaTH4YeCKOro TeJla — MpouecC NOJIFOBPpeMEHHBbIH,
IMocnemoBaTebHbIE MarMaTHYECKHE HMIY/IbCbl MPHBOAAT K HEONHOKpaT-
HOMY NOJHOBJIEHHIO pa3pbIBOB. B Hux Pa3BHBAKOTCA MarMaTHYECKHE TeJa,
oﬁpaaylou.me HHOIr'Ja C/IOXHBbI€ KOJIBLEBBIC HIIH NYTrOBHAHBIE MArMaTHYECKHE
KOMILJIEKCHBI. Pa)manbnue, YACTHYHO TAKX€ H KOHUECHTPHYECKHE pA3PbIBhI
HHOTJA NMPOABIAKTCA KaK pyJ0OBMEIIAK LLIHE.

6. HETEKTOHHUYECKHE PA3PBLIBHBIE HAPYMEHUSA

HeTekToHHYECKHMM Ha3bIBalOTCA HAPYLIEHHs 3ajleraHUs TMOPOA, He
CBA3aHHBIE C NeHCTBHEM perdOHaNbHBIX HANpseHHH, a o6ycnosieHHbIE
NOKaNbLHBIMH, Bosbine#t YacTbIO BHEIIHHMH nNpHuHHaMH. Cpeau HHX MOTYT
BBITE BBIIENEHBI 3HOOTEHHbIE HApylIeHHs, Hollee ApeBHHE, YeM TEKTOHHYEC-
KHE pa3pbIBbl, a Takke JIK3OreHHble, Gosee MOJOJbIC HApYLIEHHS.
DH/IOTEHHbIE HETEKTOHHYECKHE pa3phiBbl HAYHHAIOT BO3HHKATH €IIE B
npouecce cTaHOBNeHus nopod. Ciona npexae BCEro OTHOCATCH JIHTOIEHETH-
4YeCKHe TPeIIMHBI, obpa3yloumecs npH o6e3BOXKHBAHHH OcagKoB. TaKOBBI
TPEIIHHBI B HJIaX BBHICOXIUHX BOJOEMOB, a TAKKe TpPEIIHHEI B HegedopMu-
POBaHHBIX MOpoJaXx, BOSHHKIUIHE NMpPH OHareHeTH4eckoMm npeobGpa3oBaHuH
ocankos. ITo BHelIHeMY BHAY OHH COBEPIIEHHO aHAIOTHYHBI TEKTOHHYEC KHM
TPELIHHAM OTpbIBA, HO, KAK MPaBHJIO, OPHEHTHPOBAHL! MEPNEHIHKYIAPHO
KOHTa KTaM cj10eB H 06pa3yloT B mopojax oTAeIbHOCTH pa3nu4HoO# popMel —
cronbGuaToli, npu3MaTHYecKo# H 1p.

B aTy e rpynny BXoAST TpeLIHHEI TEPMHYECKOH KOHTpa KIHH (ycaJKa npH
OCThIBAaHHH) B MarMaTH4YeCKHX mopodax. Takumu SABJIAKOTCA, HanpHMEp,
TpelHHbl B 6a3anbTax, pasbuBaroniye mopoay Ha cToNn6bl ¢ LECTHYTOJIbHBIM
ceueHueM. TakoBbl TpellHHbI, obpa3syroume cronbyaTyio, NIHTYATYIO,
MapoBy H Apyrue GopMsbl OTAENBLHOCTH B ByJkaHuTaX. CroJa xe JODKHBI
6BITh OTHECEHBI TPELUHHBI KOHTPAKIHMH B MaCCHBaX FPAHHTOHOOB, GOpPMH-
PYIOLIHXCA B TEKTOHHYECKH CHNOKOHHBIX YycinoBuAX. TakHe TpeLIMHBI
obpa3syoT rpyGyr0 MaTpauUeBHIOHYIO TUIHTYATYIO OTHAE/NLHOCTh M MHOr;a
BBINOJIHAIOTCH NafikaMu afuMta M nermaTuta. Hepenko Takue TpelmHsl
NOJHOBAKOTCA NMOJ BO3JEHCTBHEM TEKTOHHYECKHX HAaNpMKEHHH, H N0 HAM
MOTYT NPOSBIATLCA NMepeMellieHHs GJIOKOB HOPOI.

K HeTeKTOHHYECKHM 3HIOreHHBIM HAPYLIEHHAM A0JKHbLI ObITh OTHECEHEI
TaKxe rpaBHTallHOHHBIE TOABOAHbIE ONOJI3HH. [[oaBOAHBIE OMONI3HH MOTYT
ObiTh CHHreHeTHYeCKMMH, 06pa3yrOLIHMHCS OZHOBPEMEHHO C MpPOLECCOM
OCaJKOHa KOMJIEHH S, a TAKXKe IMHTeHeTHYEC KHMH, BO3HHKAIOIIHMH B TO/IIIAX
nopon, CNOM3alIUHX MO CKIOHY. LIS NposBiAeHHS MOABOJHBIX OMOJ3HEH
AOCTATOYHO YKJIOHA B HECKOJIbKO rpaaycos. ObpazoBaHue HX MOXET ObITh
CBAzaHO NHOO ¢ ceHcMHMYECKHMM TOJMYKaMH, JHGO ¢ H3IOLITOYHBIM BECOM
OT/IOXHUBIIHXCA HAa CKJIOHe ocankos [67].

B paspesax moaBojHble OMOJI3HH BBITJIAAAT KaK Mayka CMATHIX H(HIH)
pasnpobieHHBIX MOpoA, 3ajleralollias MeXAy NapaiieNnsHO JIeXallHMH
nnacraMi. OGLIMHO MO NPOCTHPAHHIO [OCTATOYHO OBICTPO CMEHAIOTCA
NoponaMH ¢ HOPMallbHBIM 3aJleraHHEM, HHOTJA XK€ NPOCIEXHBAIOTCA HA
3HaYuTeNbHbIE paccToSHHA. [lns omon3Hel, BO3HHKIIHX B IJIACTHYHBIX
nopoaax, o4eHb XapakTepPHO Ha/IHYHE CKJIaJ0K BOJIOYEHHS, HA KJIOHCHHBIX B
CTOpPOHY NMepeMelleHHs MOpoJl, BHH3 IO CKJIOHY, T.¢. 06paTHO Mo cCpaBHEHHIO ©
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TAKHMH CKJaJiKaMH, COMPOBOXJAIOIIHMH pa3BHTHE cKinaaok H3ruba co
CKOJIBXKEHHEM, HO TOYHO TakK Xe, Kak B cyyae o6pa3oBaHHsA KYMOJTOBHIHBIX
cknagok, obycnoBeHHBIX BO3AeHiCTBHEM BEPTHKAIBHBIX YCHIIHI.

TMpan ofpa3oBaHHH MOABOJHOTO OMNOJ3HA B YIJIOTHEHHBIX OCajJKax
NMPOMCXOAHT HX pacTPeCKHBaHHE: BOIHHKAIOUIHE MOJIOCTH HHOTJA 3aMOJIHA-
FOTCH necYaHbIM MaTepHasioM ¢ obpaszosanuem necyansix (no I1.H. Kponor-
KHHY, "HENTYHHYECKHX") JaekK.

K 3K30TreHHBIM HETEKTOHHYECKHM HAPYILICHHAM ClIe[lyeT OTHECTH Mpexae
BCEr0 TpaBHTALMOHHBIE HAa3eMHBIE OMNOJI3HH, BO3HHKAIOIIHE HA KPYThIX
Geperax pek, o3ep W Ha ckioHax rop. OcofeHHO HHTEHCHMBHO OHH
NpOSBJAIOTCA B FOPHBIX paoHAX ¢ MONOABIM anbnHACKHM penbedom, rae
HHOTJa CYIIECTBEHHO HAPYLIAIOT LEJOCTHOCTh PYAHBIX MECTOPOXKIECHHMH.

IMoBepXHOCTh TAKHX OMOJN3HeH HMeeT BOTHYTYH ¢dopmy. OHu Gonee
KpyThie B BepxHe#t B Gonee monorne B HUXHeH 4acTH.

K HeTeXTOHHYECKMM HADYLICHHAM [O/DKHBI ObITh OTHECEHBI TaKXKe
TpeLIHHbI, TPOABJIAIIIHECA B NOPOJaX NPH HX BhIBeTpHBaAHHH. OHH pa3BUTHI
NHIIbL B TPHNOBEPXHOCTHBIX HYacTAX obOHaXkeHHH, KaK NMpaBUIO, HMEKOT
HeOONbIIYI0 MOIIHOCTE W NPOTAXKEHHOCTb, OBICTPO 3aKAHYMBAKOTCH Ha
rny6uny. Haubonee BaXHyI0 posib B HX 06pa3oBaHHH HrpaeT pe3kas CMeHa
TEMNepaTyp B YC/IOBHAX KOHTHHEHTAJIbHOTO KJIHMATA, a Ta KXe Bo3elcTBHe
3aMep3alollelf BOJBI, NPOHHKalONIEH B TOHKHE, paHee BOSHUKIUHME TPEIHHEI.

IToMHMO NepeYHCIeHHBIX OCHOBHBIX THITOB HETEKTOHHYEC KHX HAPYLIEHHH
3ajieraHHfl TOPHBIX TIOpOJ, MOOMMHBI ObITE oTMeueHnl Jedopmaimu,
CBfi3aHHblE C KapcToM B kKapGoHaTHbIX Toamax. OHH NpoABNAKOTCA
OOpYIIEHHAMH, CONPOBOXAAKIUMMHACS DPA3BHTHEM IICEBJ0TEKTOHHYECKHX
Gpexunii. Tonbko o6pymeHHe noOpoa MOMKET pacCMATPUBATBCA Kak
HETeKTOHHYECKOe HapylleHHe. Bo3HHKHOBEHHE Xe caMOro Kapcra ompee-
nseTcs obbIYHO TexTOHMYeCKMMH TpelunHamu. CreayeT nmoa4YepKHyTh, 4TO
JIpeBHHE KapCTOBLIE KaMePhl MOTYT GBITh 3aMOJIHEHB! THAPOTEP MaJIbHBIMH,
Gonewe#l wacTeio GapuToBBIMH, NHGO kapGoHaTHEIMH o06pa3zoBaHHAMH,
coAepXalllHMH HH3KOTEMNEPAaTyPHOE OpY/ICHEHHE. ITO CJIe/IyeT YUATHIBATh,
ecnmd OyayT BCTpedeHBI HapylLIeHHs 3ajieraHHA MOpPOJ, CONPOBOXOAaeMble
KapcTaMH.

W HakoHel, K HETEKTOHHYECKHM [OJIKHbI OBITb OTHECEHBI HAPYIIEHHS,
BO3HHUKILHE B CBA3H C JEATENIbHOCTBIO YeN0BEKA. TaKOBBI pa3phiBbl, ONOJ3HH,
obpasylolHecs NpH NpoXoJke MOA3EMHBIX BhipaboTok, oTpaboTke kKapbe-
POB, PbIThe KOTJIOBAHOB NPH CTPOHTEBCTBE, HAPYILAKO LIMX CYLLIECTBYIOIIEE B
NpHPO/ie ECTECTBEHHOE PABHOBECHE.



I'TTABA 11
BMENIAIOIIHE MOPOABI U OPYAEHEHHE

1. ®U3HKO-MEXAHHYECKHE CBOMCTBA
TOPHBIX MOPOJA H PYJAOOTJOXKEHHE

Pu3MKO-MeXaHHYECKHE CBOHCTBA rOPHBIX MOPOJ, H NpeXJe BCEr0 HX
cnocobHOCTh K XPYyNKOMY Ppa3pylleHHIO, T.e. K pa3BHTHIO TPELIHH,
onpejenseMOMY 3HaYeHHEM TMpelena YNPYroCTH, a TakKe pa3JjiMYHA B
MOPHCTOCTH ¥ MPOHHIAEMOCTH HrpalOT BeCbMa BaXHYH poss B o6pa3osa-
HHH [OCTMArMaTHYECKHX pYyIHBIX MECTOPOXIEHHH BCEX TIeHETHYECKHX
THIOB.

Ynpyaue ceolicmeéa nopod, obycnoBnuBalolHe HX CONPOTHBIIAEMOCTh
XpYNKOMY pa3pylLIeHHIO, He ABJIAKTCA 4€M-TO NOCTOAHHBIM. OHH CyLIEeCTBEH-
HO M3MEHAKTCA B 3aBHCHMOCTH OT TOro, B KaKHX YCJIOBHAX MPOHCXOIOHT
gedopmManms, T.e. OT BCECTOPOHHETO NAaBJEHHA, TEMNEPATYPLl H CKOPOCTH
npunoxenus ycunua. Kak yke yka3biBajioch, M3BECTHAKM — TOPOABI,
Xpynkue B o6bIYHBIX YCJIOBHAX, HAa 3HAYMTENbHBIX ryOHHAaX MoaBEprarTCs
naactuyeckoit nepopmauuu. B ycnopuax 60NMbLIKMX AaBJIEHHHE NacTHYEC KM
IEPOPMHPYIOTCH H CYLIECTBEHHO KBapIEB ble MOPO/Abl, 0COGEHHO MPH HATHYHH
B HX Nopax ILIeJIOYHBIX PacTBOPOB. JKCMEpHMEHTalibHble AedopManuu
XPYNKHX CMOJI XOpOLIO HJUTHOCTPHPYIOT POJib CKOPOCTH JHHAMHYECKOTO
Bo3aeiictBua. I[IpH MrHOBeHHOM yaape Bap pacnajaeTrcs Ha MeJIKHe
ocTpoyroyibHble 06nomMkn. IIpn monrom nexaHuwu noj cob6CcTBEHHBIM BECOM
OH pacnibiBaeTcd, JepOpMHpPYACh KaK MJIACTHYHOE TENO.

ITo cTeneHn yMeHbIIEHHS XPYNMKOCTH (HJIH YBENHYEHHMA MIACTHYHOCTH)
MpH HOPMAJIbHBIX YCIOBHAX TEMNEPaTyphl H [JaBIEHHS FOPHbIE MOPOIBI
MoryT ObITh pacnosioXeHbl NMPHMEPHO B TakoH pAJd: KBapLEBbIC MKHIIbI,
$enb3uThl, KBapUHTBI, TPAHHTOHbI, 3ddy3uBHBIE MOPPHPEI, NMECHaHHKH,
ra66po, nuabGa3oBsie MOPpOHPHTHI, HIBECTHAKH, CEPIEHTHHHTHI, TTTHHHACTHIE
cnaHub! H Mepresn. Bonee noapo6Hble JaHHbIE 0 XPYNKOCTH pa3sHbIX MOpoA
npuseaeHbl B kHure A.B. Koponesa u I1.A. lllexTmana [58].

Ynpyrue cBoiicTBa ropHeiX nopog MOTyT ObiTh OXapaKTepH30BaHbI
KOJIMYECTBEHHO C MOMOIIBI psAjJa KOHCTAHT, OMNpEHE/NfAeMBbIX MyTEM
HCNBITAHHS BLINMJIEHHBIX H3 HUX cTepxkHe#l Bo3gelicTBMeM HOpPMalbHOIO
pactaruBaroulerocs HanpsokeHus. [Ipupamenue nnuHBL, T.€. abconOTHOE
yonuHe Hue cTepxHa Al noa aelicTBHeM cHIbl P, 3aBHCHT OT NMepBOHAYaIbHOM
JUIHHBI CTepXHA /, a TakXke oT Ko3(pdHLUHEHTa NMpPONOpUHOHANbHOCTH (E),
HMEIOILEro pa3JIiyHble 3HAYEHHU 1 pa3HbIX MaTepHasioB. DTOT K03hDUIIH-
eHT Ha3biBalT Takke MoayneM HOura. OTMedyeHHas 3aBHCHMOCTb MOXET

O6uiTh BHIpaxeHa Gopmynoit E = ol/Al. rje 0 — HOpMalbHOE HAaNpAKEHHE.
Moayns HOura (E) seipaxaercs B kI'/cM™. B MarmaTHueckux ¥ 0caJ04HBIX

NOpo/ax ero 3HauYeHHs MoyJis B 06mem kone6motes ot 0,3 109 -10° kI'/em’.

Hpyro# napameTp, XapaKTepH3ylOWMi ynpyrue cBoHcTBa NOpoOABI, TaK
Ha3lbiBaeMblit ko3douuuent Ilyacconma (8), ompegenseTcs OTHOLUEHHEM
BEJIMYHHBI MOMEpEUMOTO CXaTHA cTepkHA (B) K BenHuYHHE NMPOJOJILHOTO
yanunends (Al), t.e. 8=p/Al Koappuument IlyaccoHa Beipaxaetcs
6e3pasmepHoil BenHuHHOM, 3Hauenus ero konebmrores ot 0,1 mo 0,5 [33]

Jlns xapaKTepHCTHKH Aedopmaunu caBura (06pa3oBanus CKalbiBaOUHX
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noBepxHocTeH Mpu cxaTHH 06pa3ua) npuMeHAETCA NOHATHE “MO1yJb CABHIa
(G), Takke 3aBHCALIHA OT YNPYrHX CBOfCTB HCMBIThIBaemoH nmopoasl. Ero
Be/IMYHHA OTNpeAe/IAeTCA OTHOLIEHHEM BETHYHHBI KACATEIbHOrO HANPAKEHHA
T K BeJITAYAHE OTHOCHTENILHOIO casHra y, 1.e. G=1/y.

Bce atu koaduumeHTH cBA3anbl Mexay coboii no popmyne G = E/2(1+
+ o). B HacTosuiee BpemA NPAMOE ONpedeNeHHE 3THX KOHCTAHT OOBIYHO
He npou3soauTcs. M, TOCKONBKY HM3IBECTHO, YTO ympyrue cBoiicTBa mHe-
MOCPENCTBEHHO CBA3aHBI CO CKOPOCTbIO MNPOXOXKOEHHA YNPYrHX BOJIH,
3THM MOJb3YKTCH A ONpelesIeHHs YNPYTHX MapaMeTpPOB pacYeTHBIM
nyTeM.

PasnuuaroT ynpyrie BOJHBI NpOAObHLIE H nonepeyHsie. [IpoJoabHbIe
BO/IHBI XapaKTEPH3IYKTCA TEM, YTO B MCCJIEAyeMOM MaTepHaJjie YaCTHLI
CMEIIAKTCA JIMILb B NPOJOJLHOM HANPABNEHHH, T.€. OTPAXAIOT MOC/EA0BaA-
TeJIbHOE CKaTHe—pACIIHpPEHHE 3IEMEHTapHBIX 06B€MOB.

CxopocTs pacnpocTpaHEHHA NPOAOALHLIX ynpyrHx BoaH (V) cessana ¢
Moy sieM ynpyrocTH (Moaysem FOmra) cooTHomennem V,= p. THEP —
MJIOTHOCTh TMOPO b,

Hcnone3ayercs Takxke onpeeneHue CKOpOCTH pacnpocTpaHeHHS ronepey-
HBIX ynpyrux BonH. OHH XapaKTepH3YIOTCA TEM, YTO 4ACTHLLI 3JIEMEHTAp-
HOro ofbeMa nepeMeniaoTCs ONHOBPEMEHHO, BpAliasick B HATPABJIEHHH,
neprneHH KyISpHOM JIHHHH HX pacnpocTpaHeHHs. CKOpocTk pacmpocTpaHe-
HHA nonepedyHeIx ynpyrux BonH (V) ceasama ¢ wmoaynem caBHra
cooTHoweRHueM V=1/G/p. O6bI4HO MOPO/BLI, XapaKTepH3yIOLIHeCH HH3KH-
MH 3Ha4YeHHAMH YNPYrHX KOHCTAaHT, 6onee GnaronpHATHBI ANs TpPeLUHHO-
obpa3oBaHus.

BnusuHe ynpyrux cBoHCTB MopoJl Ha JOKaNH3alMI0 OpYAEHEHHS MOXHO
nokKa3aTh Ha leNoM psne npumMepos. [IpaBe/ieM HEKOTOpBIE H3 HHX.

Ha cypsMsHO-PTYTHBIX MecTopoxaennax KOxno# Kuprusuu opyneHenue
Pa3BHTO B JKACTIEPOMIAX MO HIBECTHAKAM, 3AJIEralolWAM MO MOKPBIIIKOH
ClIaHLEB. Mo,uym, HOHra n3pecTHskoB pasen 7,16.10°, a IKacrnepoHgos —
6,20 10°xI'/cm® [92].

B pesynbTaTe H3ydeHHA pana pyaHeix padonos Cpenneit Asuu B.A. Ko-
pones [130] noka3an, uro TUN AedOpManUy 3aBHCUT OT COYETAHMSA NIOpOA B
pa3pese. Tak, MacCHBHbIe H3BECTHAKH, YepEAYIOIIHECH ¢ 3P Py3nBAMH, MOTYT
BeCcTH cebA Kak NIaCTHYHLIE MOPOBI, NeOPMHPYACH C 0Bpa3oBaHHEM Y3KHX
CKATHIX CKJIa/0K. B HUX BO3HHKAIOT NPEHMYIIECTBEHHO PYAHLIE MECTOPO K-
OeHus c¢ npeobrnagaumeM cornacHeix Tea. Ho cnoucteie, ocobenno
rpybocioncTeie, M3BECTHAKH B COYETAHHH CO CJIaHIAMH TNpeTepreBaroT
XpynkHe gepopmaluni. B HHX nposABNAIOTCA KPYNHBIE CKOJIbI, COMPOBOXa-
KOlIHeCH MeJKo# CknamuaTocThio. Beayuiee pynonokanusyrollee 3HaYeHue
npuobpeTaloT pa3pbiBHbIe HapylleHHA. JPdy3uBsl B 0OBIYHBIX YCNOBHAX
BeayT cebn kaxk xpynkue mnopoasl. Ho ecnim oHH nojcTHnarTCH
kapOOHATHBIMH TOJILIAMH, TO NMPOSBJIAKT cnocobHOCTh k CkMankoobpaio-
BAHHIO: B HHX pa3BHBalTCA MexdopMaluHoHHBIE cybcorjiacHele PpyaHbie
Tena.

Yactas mepeMexaeMocTh B paspese CHOXKHOH Tonmy mOpox, painmu-
YaKOLUXCA N0 GU3HKO-MeXaHHYeCKHM cBocTBaM, crnocobcTByeT nokanuasa-
uHH opyzaeHenHs. Tak, Ha Pygsom Anrae riaBHas macca KoN4eJaHHO-
NOMMMETA/IHYECKHX pyA TNpeicTaBjieHa I1acTooOpa3HBIMH 3alieXaMu B
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COYETAHHH C CEKYUIHMH pYIONOABONAIUIHAMH pa3lsoMaMH. Meracomarh-
4eckoe Opy/AeHEHHe pa3BHTO CPEIH nepecanBaromuxcs TyGoB u TydoreHnsix
necyaHukoB [13, 34]. B nokanu3auuM OPYACHCHHA ONpeJeNIeHHYIO poJlb
ArpaloT PajpbiBhl N0 KOHTAKTAM Pa3/IHYHBIX NOPOJ.

Iopucmocms. 1o TOPHCTOCTHIO MOHHMAKOT COBOKYITHOCTh MPOCTPAHCTB
mexay Teepaoil dasoit abconoTHo cyxoit noponwr [70, 142). Pa3znuuaiot
obmyro ¥ >PpdexTHBHY0 mopucTocTh. ODmas nopuctocTh mpeAcTaBnseT
CYMMY OTKpPBITBIX H 3aKpBIThIX NOp, 2 3Q(deKTHBHAs COCTABJIAET 4acTh
OTKpPLITOH NOPHCTOCTH, N0 KOTOPOM NMpH 3a[JaHHBIX YCIOBHAX MPOHCXOOHT
UHPKYNAUHA KHAKOCTeH HnK ra3os. [To 3HaYeRHEM NOPHCTOCTH NOHKMAETCH
OTHOLUEGHHE B MpOLEHTaX cyMMbl 06BeMOB mop ropHoi# mMopoas! KO BeeMy
obsemy mopoasl.

Ons ¢opMHpoBaHHA NOCTMAarMaTHYECKHX pPYIHBIX MECTOPOXACHHH
Haubospliee 3HaveHHe HMeeT 3()(eKTHBHAs MOPHCTOCThb, MOCKOJBKY €l0
H3MEPAETCA BO3MOXKHOCTh NMPOHHKHOBEHHA B MOPOAY PYAOHOCHBIX pacT-
- BopoB. OHa onpenenserca nyteM cBo6oAHOro BOJOHACKIILIEHHS MpegBapH-
TeIbHO BhICylleHHOro ofpa3na ropHo# Mopo/sl, BEIPE3aHHOro B BHAE
nmapannejienuanena, o6semM xkoToporo To4Ho HiBecTeH. [loapo6HocTH MeToa
H3noxenbl B paborax B.U. Crapoctuna [70, 142].

OppexTHBHAR NOPUCTOCTh, ONpeAensAlomas MacmTabel HachleHHS
nopoj XHAKOCTAMH, HaXOOUTCH Mo Gopmyrne

P,— P,

M cyx

B [
Py—(Px—Prp) "

rae Py — Bec HachimeHHoro o6pasua; Peyx — Bec cyxoro ofpasua; Py — Bec
o6pasua B XHAKOCTH; Py — BeC MPOBOJIOKH, NPUMEHAEMO# B ruapoCcTaTH-
YeCKOM B3BELIHBAHHH.

A.B. Kopones u II.A. llextman [58] 4aroT cneayiollyio rpynnupoBKy
TOPHBIX MOPOJ MO pa3sBHTOH B HHX MOPHCTOCTH:

1) noponel ¢ BeckMa HH3KOH mopucTOocThO — MeHbIIe 1%. Cexne
H3BEpXEHHBIE MOpPOABI, IUIOTHBIE TJIHHHCTbiE W KapOoOHATHbIE MOPOJEI,
NUIOTHBIE CBEXHE KPHCTA/UIMYECKHE H METaMOp(HYECKHE ClAaHLIbI;

2) nopo/ibl ¢ HH3KO# NopucTOCThI0O — OT 1 10 3%; pazHoobpa3xbie MarMa-
THYeCKHE H METaMOp(HYECKHE MOPOIbl, YMEPEHHO HIMEHEHHBIE IHIOTeHHBI-
MH MpOLECCAMH WM BHIBETPHBAHHEM; CPABHHUTE/ILHO IUIOTHBIE NMECYaAHHKH,
H3BECTHAKH, MeTaMopdoreHHbie Tyhol;

3) nopoasl ¢ nosbleHHOH nopucTocThio — oT 3 go 10%. Cnabo mera-
MOpdu3OBaHHbIE MEeCYAHHKH H KOHTJIOMEpaThl, CHJIBHO H3MEHEHHBbIE H
BbIBETpEJIble MArMaTH4YECKHE MOPOIbl, TYDbI H TYDHHTHI;

4) nopoasl ¢ BeICOKOH mopHcTOThIO — Gonee 10%. Pwixsnle, cnabo
CLIEMEHTHPOBAHHBLIE MNECYaHHKH, KOHrJoMepaThl H TY(bl, KaBepHO3HBIE
H3BECTHAKH H JOJOMHTBI, 0COGEHHO CHJIbHO BBILIETIOYEHHbIE H BhIBETpEIbIE
HHTpPY3HBHbIE NOPOBL.

HmeeTcs MHOro mnpHMepoB, Korja oOpyAeHeHHe pa3Buto B Gonee
NOPHCTBIX MOpoJax, a INpuiexaluue K HHM MeHee MOPHCTHIE MOPOABI
npakTH4ecKH Ge3pyaHbl. XOpoLIHM NMPHMEPOM MOTYT CIYXKHTh YNOMSHY-
Thie BhILIE CYypPbMAHO-pTYTHBIE MecTOpoXAeHHA FOxHo# Kuprusun. [Insa Hux
XapaKTepHO TO, YTO OpYAEHCHHE pA3IMEIIAETCA MPEHMYILECTBEHHO B
JDKAacnepouIax Nno WIBeCTHAKAM, 06pa3lys MeXNNAacTOBLIE 3AMEKH, Y4TO AAeT

hgp=
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OCHOBaHHE MHOTHM I€é0JIOraM OTHOCHTh HX K cTpaTHhopMHBIM. [TopHCTOCTE
H3BECTHAKOB B cpeaneM pasHa 0,5%, B mxacnepongax nocturaer 5,08%. Ho
OpyZieHeHHE NPUYPOUEHO B OCHOBHOM K TAKHM Y4aCTKaM, rie uxX MOpHCTOCTh
ouennBaercs B 1,5—3%. OnTamanbHoe 3HaYeHHe mopucTocTH (He camoe
BLICOKOE), OnaronpuATHOE ANA PYKOOTNONKEHHSA, OTMEYAETCA H HA MHOTHX
JPYTHX PYOHBIX MECTOPOXACHHAX.

HHuTepecHble JaHHBIE 0 3aBHCHMOCTH MEX/IY JIOKaH3aUHell OpyaeHEHUA 1
NOPHCTOCTBIO rOpHBLIX nopoa nonyyens! H.K. Bparuasim [16] Ha cBHHIIOBO-
LUHHKOBBIX MECTOpOXAeHHAX Tapwi-DkaHckoro pyasoro mons B Cpenmei
AjpM. DTH MECTOPOX/IEHHS mpeJcTaB/ieHbl MPEHMYLIECTBEHHO 30HaMH
NPOXHIIKOBO-BKPanIeHHOro Opy/ICHEHH A, MEHee — BbIIepiKa HHBIMH KHIIaMH
cpean 3¢ dy3HBOB BEPXHEro Nane03os ¥ HHWKHEro Tpuaca (7).

Ha ocHopanun H3yueHHs Gonee 300 obpa3nor pa3nuyHBIX TOpoOJ,
craraloUMX pyaHOE MoJjie, 3TOT ABTOp MOKa3ad, 4To cofCTBeHHO pYIOBMe-
MAILMHMH SBJASIOTCH KHC/ble BepXHenaneosoickue 3¢ dy3uesl cheponuro-
BOH H TapelakaHCKOMH MOACBHT ofAcaiicKoi CBHTHI cO CpeJHHMH 3HAYECHHAMH
st dexTusHOl nopucrocTn cooTseTcTBeHHO 6,6 U 8,9%. IMpu 3ToM HanbGonee
GoraToe opyaeHeHHe NPOABJIAETCA B PY[OHOCHOMH 30He MPH MepecedeHHH ek
cheponuT-noppHpor, KBapuessx nopupos u denvaut-noppupos, sbdex-
THBHaf NMOPHCTOCTh KOTOPHIX cocTaBngeT ot 6,3 no 10,4%. IMpocnou Tydos
JauHTOBEIX mopdupoB, a Takxke TydonecuaHukos ¢ 3dpdexTuBHOE mopu-
crocteio 11,8—13,.80) He oka3swiBajoT GraronpusTHOro Bo3zelcTBHA Ha
JIOKaNH3alUHI0 OpyAeHEeHHs. 3aneraloulide Bbille pYAOBMELIAIOIIEH TOILH
BepXHenepMcKkHe—HHXHeTpHacoBble (?) TydosaBbl M HrHHMOpDHTHI Tak
Ha3bIBaeMOM KbI3BUTHYPHHCKOM CBHTHI ¢ 3¢pekTUBHON nopucrocTeio 5,6%
TaK¥ke He cofiepXaT opyaeHeHus. BecbMa uuskoe coepxanne cBoficTBEHHO H
OTpe3Ky PYAOHOCHOH 30HBI, MPOXOAAILEMY CPEIH MOJCTHNAKOIINX pyAOBMeE-
AWMy Tomly Tydonap NauUTOBBIX MOPGHPOB M aHAE3HT-AALATOBLIX
nophupuTOB; cpenHas dhhekTHBHAA NOPHCTOCTE KOTOPLIX 4,8 1 5,9%. Takum
obpa3om, H B JaHHOM ciyyae GIaronpHATHLI 715 JIOKaTH3aHH OpY/ICHEHHA
NOpOALl ¢ HEKOTOPBLIM CPeAHAM, "ONTHMaIBHBIM” 3HaYeHHEM 3 deKTHBHOH
MOPHCTOCTH,

Mexay nopHcTocThi0 M 06ycnoBneHHo# €10 pyaHo#f BKpPanJeHHOCTHIO,
¢ ofHOM CTOpPOHBI," H YyNpyrHMH cBoficTBAMH — ¢ Opyro#, CylecTByeT
obpaTtHas 3aBHCHMoOcCTh. OHa xopoino HANKOCTpupyercA puc. 22. U3obpa-
XeHHBIE Ha Helf KpHBBIC IOCTPOEHbLI HA OCHOBaHHH MHOTOYHCIIEHHBIX 3aMEpPOB
B mnpeaenax ofHoro pyaHoro nosd. OAHaAKO TakHe Xe COOTHOUIEHHSA
BLISBNNIOTCH, €CIH CPAaBHHTh COOTBETCTBYHIIHE NaHHBIE MO OTMEYEHHBIM
BEIIIE CYpPbMAHO-PTYTHBIM MecTopoXaeHuaM HOxuo#t Kupruzuuw. Drta
TeHACHUHA ABifeTCHA Beeobuwieli. Kak mpasuiio, BHICOKONOPUCTHIE NOPObI
XapakTepH3YITCA HH3KHMH 3HaYeHHAMH MOJYJIf ynpyrocTd (Moays FOura)
H, Ha060poOT, MOPOABI C BHICOKHM €ro 3Ha¥€HHEM OOBIYHO HMEIOT Manyio
MOPHCTOCTh H B HHX Pa3BHBaIOTCA NPEHMYLIECTBEHHO HE BKPAMJICHHHKH, a
NPOXHIIKOBOE OPYAcHEHHE, 06yC/I0BIEHHOE XPYTIKHM pPa3pylIeHHEM OPOIbl.

MopucTocTe MOpPOABI CYLIECTBEHHO H3IMEHAETCH B MPOLECCE PA3IBHTHA
opyncHenHs. B cBsa3H ¢ rugporepmansHoit mpopaborko#t (okonmopyamsiM
H3MEHCHHEM) MOPO/], OHA 3aMETHO NOBBLIIALTCH, YTO B CBOKO OYEPENL BIHAECT
Ha H3MeHeHHe Moayns IOura, 3HadeHHe KOTOpPOro, Kak TMpaBuio,
yMEHBIIAETCH.
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Puc. 22. Tpaduk 3aBHCHMOCTH HHTCHCHBHOCTH OPYJICHEHHA 0T PHINKO-MeXaHHYECKHX CBOHCTR
pMemarommx nopon. Mo A.B. Kanuenwo u ap. [130]
@ — HHTCHCHBHOCTS OpYCHEHHA — KONWYECTBO META/LIA B YCIOBHBIX eAHHHUAX Ha | M MOLIHOCTH nopoa
(nesas mxana); 6§ — nopHCTOCTh; & — MOOYNAL yNpyrocTH. [ — xpHcTannoxnactHyeckue Tydu u Tydo-
Gpexuun munapuTos; I/ — 3pynTHBHBIC GpeKyYuH, ArTIIOTHHATH, HHrAMOPHTH KBapUEBLIX NOPGHHPOB;
1l — nennossie Tyds H KnacTonassl ksapuesbix nopdupos; IV — tydorenno-ocanodHsie nopomsl,
NOKXpoBHbIE GENbIHTH H KBAPUEBIC MOPPHPL, IKCTPYIHBHBIE DENBIHTE

VBenHYeHHe MOPHCTOCTH B NOpofe cnocobecTBYeT pa3BUTHIO BKpanmjeH-
HOTO Opy/ZieHeHHd B 3anb6aHIAX PYIHBIX XKHIL 34 CHET BHINOIHEHHS NOPOBLIX
NPOCTPAHCTB, & 3TO BHOBb NPHUBOAHMT K YMEHBIIEHHIO NOpUCTOCTH. Tak, Ha
YNOMSHY TOM Bblllie CBHHIIOBO-IIHHKOBOM MeCTOpOXaAeHHH Tapbi-DKaH pyao-
BMEILIAIOIIHE Heu3MeHeHHble (enb3uT-noppupsl UMET MOpHcTOCTh 6%;
B6nu3u pynoHOCHOH 30HBI, rAe MOPOAbl CEPHUHTHIHPOBAHEI, OHA IOBLI-
maeTcs 10 8%, B HenocpeACTBEHHOM KOHTaKTe ¢ pyAOHOCHOH 30HO# 3a cueT
Pa3BHTHA PYQHOH BKpalJeHHOCTH BHOBb CHHXaeTcs 10 6%, a 3aTeM Jaxe 100
4% (puc. 23). Ha nonameTtannuieckom Mectopoxaenun Typaurns (Cpearss
A3aun), CBA3aHHOM ¢ GHMeTacOMAaTHYeC KHMH CKapHaMH, KBaplIeBble NOPHPHI
nexavero Goka pynHoi 3anexH HMeT NopHcTOCTh 1%, MpaMopU30BaHHBIE
H3BECTHAKH BHcs4ero 6oka — 1,5—2%, a NOpPHCTOCTh CKAPHOB MOBLILIAETCH
B0 5%. CymecTBeHAYIO pOJib HA MECTOPOXAEHHH HIPAIOT BKpanaeHHbIE Py bl
B NHPOKCEHOBOM CKapHe.

Iponuyaemocms, unu npoHuuaemMas 3@PeKTHBHAA NOPHCTOCTh, Mpea-
craBiseT coboilf COBOKYNMHOCTh MOP H KAMHIIAPOB, 0GYCNOBIIHBAKOLINX
BO3MOXHOCTh MPOX0XK/IeHHSA XHAKOCTH HJIH ra3oB B 3aJJaHHOM HanpaBJieHHH.
OHa 3aBHCHT OT MOPUCTOCTH, HO He CTONLKO OT 0b61mero ee o6bema, ckoMbKO
OT opMBl, pa3MepoOB NMOP U OT HAJTHYHA B3IAHMOCBA3H, COOGLIIAEMOCTH MEX Ty
HUMH. A.B. Koponer u II.A. lllextman [58] HamocTpHpYHOT 3TO TakuM
npumepom. B rimsax nopucTocTs MoXkeT focTurath S0—60%, HO OHH MOYTH
‘Henponuuaemsr. H HaobopoT, necok ¢ mopHcrocThio 20—30% moxer GBITE
'BBICOKONPOHHLAEMBIM,

IMpoHHUaeMocTh OMpPENEeNAlT MYyTeM MOJHOTO HACHIIEHHS MIACTHHKH
nopons! Bo#o# moi OaBlIeHHEM, KOJIHYeCTBO KOTOpOH 3aTeM H3MepseTcs
NyTeM H3BJIeYeHHS €€ NpPH NpoAyBaHHH Bo3ayxom [70].

IIpoHHHAEMOCTE MOPOABI NPOABIAETCA B 3aBHCRMOCTH OT BA3KOCTH
$unbTpyomierocs BemjecTsa. I[loJl BAIKOCTHIO NOHMMaeTcs CcBoOMCTBO
KHAKOCTEH W ra3oB OKA3bLIBATE CONMPOTHBJIEHHE MEPEMEILEHHIO ONHOH HX
YaCTH OTHOCHTENbHO Apyro#i. HHLIMH ClIOBAMH, 3TO UX BHYTPEHHEE TPEHHE.

55



Ol & TS, 7o
N ON W 8 Y

& L2
S S 5 $

LV
S
Y

A

SN

A

7 g rm

| —
C 1556 s (A CRls 0 3s =3+ = ]+
Puc. 23. HameHeHHE MOPHCTOCTH B MOpPOJax, BMEWAIOIIHX MecTopoxkaeuwe Tapu-Dxan. ITo
HO.A. Po3anosy u ap. [27]
1 — genvaut-noppup; 2 — XNOPHT; 3 — CEPHUMT; 4 — TPCUIHHBI, § — CIOIIHAA PY/a H BKPANICHHOC

OpyACHEH U, § — PYAHAR 30Ha, 7 — xpuBaz dhPexTusHOl nopucTocTh; & — xpusas of well nopHeToCcTH;
9 — mecTa BIATHA npob

3a eguHMLY JHHAMHYECKOH BI3KOCTH (M/IH MPOCTO BA3KOCTH) B CHCTEME
CI'C npunumaeTtcs nyas. [log 3THM TepMHHOM NMOHHMAETCH NEPEMEIEHHE B
1 cek. 1 kr xuakoctn Ha 1 M (IT=Kr/m:cex). B HacTos1ee BpeMs B CBA3H C
nepexoloM Ha MexayHapoaHyw cucteMy CH 3ta emuHHIA H3BATA H
3ameneHa Ha epuunny Ilackans-cexynpa (Ila-c).

Mackans ([Ma) — enunuua nasneHus. OOHH Mackajdk — BeJHYHHA
[JaBlieHHs, BbI3biBaeMoro cuio# B oauH HewoTOH (H), paBHOMEpHO
pacnpeneneHHod Ha HopmanbHOH K Hell MOBEPXHOCTH MIowmaabio B 1 M, T.e.
Ila = [L"MT”]. raoe L — metrpel; M — kunorpammbl; T — ceKyHIBI.

HetoToH (H) — equuuna cunel. OHH HBIOTOH paBeH cuie, coobmaromei
Teny maccoii B | kr yckopeHue B 1 M/ ¢’ HalnpaB/IeHHH AeHCTBYOIEH CHITBI,
re. H=[LMT]

IIpoHHnaemMoCTh BbIpaxaeTcd B JapcH {,[[)[. 3a eaMHHUy JdapcH
NPUHHMAETCA NMPOHHIAEMOCTh, MPH KOTOPO#H 4Yepe3 momepeYHOEe ceYeHHE B
1 cM” npu nepenane nasnexus B 1 aT™ Ha 1 cM TonmHbl 06pasua 3a | ¢ npoxomuT
1 cM’ KHAKOCTH C BA3KOCTBIO B | CAaHTHNYya3. 3Ha4eHHE BA3KOCTH HEKOTOPIX
xuakocTe# npuseneHo B Tabn. 1.

Takum o6pa3oM, ¢ NOBLIIEHHEM TEMIIEPaTyphl BA3IKOCTb XHIKOCTH
CHJILHO YMEHBIUAETCH, NPH NMOBLIIEHHH BCECTOPOHHETO gaBjeHus — cnabo
yBenuuuBaercad. CHIBHBIE 3NEKTPONHTH €1abo YyBENHYMBAKT BA3IKOCTH
pacTBopa, ciabble — pe3Ko MOBBILIAIOT €€ C YBEJTHYCHHEM KOHLEHTPALHH.
Mponnuaemocts (K) paccuntniBaercs no popmyne K=plL Q/SAP, roe p—
BS3KOCTh mNpoTekaromie# XuaxocTH, O — KONHYECTBO MpoTeKaromen
KHOKOCTH; S — nonepevyHoe ceyeHue obpasua; L — Tonmuna obpasua, cm;
P — pa3nuyne B JaBJICHHAX.

',l],apcn — BHECHCTEMHAA eAHHHIA (MOANEKHT HIBATHIO).
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Tab auya 1
BaixkocTs HexoTopuix #uaAkocTel (83810 y A.B. Koposesa n TLA. Mextvana [58])

Temnepaty- Baaxocts
BewecTtso pa,°C Mpamenanne
Epnnnua ud- Benuunna
MEpEHHS
Bona 20 MHJLTHIYa3 10,0
P 100 r 28
Boaaso#l nap 100 " 0,127
Bona 150 7 1.84  Masneune, xI'/cm’
& 75 > 0,72 500
@ 75 < 0,81 2000
Ty 75 ® 1,0 5000
Konuenrpauus, %
Bonusiit pacteop NaCl 100 nya3s 1,013 0,1
To xe 100 " 153 4
Pacteop Na;O + 1,09 SiO; 20 MHJUTHNYa3 55 10
To xe 20 1500 40

I'.H. Teonoposuy, H3yyaswn# cBoiicTBa HeTAHKIX KonnekTopoB Bonro-
Vpaneckoit obnactu, nan knaccH@HKaUHIO MOPOJ MO BEMHYHHE NPOHHIaE-
MocTH. BasBe ee 3a ocHosy, A.B. Koposnes u I1.A. lllexTman [58] suipensior
CHEAYIOIIHE IPYNNbl TOPHLIX MOPOL:

1) oueHs Xxopouo npounuaeMsie — cabile 1,0 [I. CunsHo TpeluHOBAThIE
H3BEPXKEHHbIE MOPOMbI, KaBEPHO3Hble H3BECTHSKH H JOJIOMHTBI, PbIXJIble
NecHaHH KH;

2) xopouwo npoxutaemsie-— 0,1 go 1,0 [I. PasrooGpa3Hble MOPHCThIE H
TpellHHOBaThbie, H3MEHEHHbIE H BbIBETPENbIE MOPOMIbI;

3)cpennenponnuaemsie — ot 0,01 go 0,1 [I;

4)cnabonponunaemsie — ot 0,001 mo 0,01 [I; nnoTHsie ¥ HeTpeuMHo-
BaThl€ MOPOAbI — OCAJ0YHBIE, H3IBEPKEHHBIE H MeTaAMOpdHYECKHE;

5) nenpouuuaemeie — Menbite 0,001 I, cnocobHble kX 3KpaHHPOBAHHIO;
TJIHHHCTHIE C/IaHLbI, X/IOPHTOBBIE H TAa/IbKOBBIE C/IAHIIb, TUIOTHBIE JIHTIA PHTBI,
KBapuUeBbie NopdHpsl H Ap.

OTa rpynnupoBka XapaKTepH3yeT NpPOHHLAEMOCTh TOPHLIX NOPOJ B
MACCHBE, B HX €CTECTBEHHOM 3aJIeTaHHH, C MPHCYIHMH UM NMYCTOTHOCTHIO,
TPelIMHOBATOCTLIO. [IpoHHuIaeMocTh Xe, onpenensemas B naGopaTopHeIx
YCIIOBHAX B 0TOGpaHHBIX MOHONMHTHBIX 06pa3uax HepsiBeTpensix nopon Ges
BHAHMBIX MaKpPOCKONMHYECKH TPELIHH, CYILIECTBeHHO HHas. IIponnuaemocTs
"ckanbHBIX” mopoj (HeBBIBETPENILIX H3BEPHEHHBIX, MeTaMOp(H30BaHHBIX
0CaJ04HBIX, MeTaMOPpHYECKHX), C KOTOPHIMH ODBIYHO MMEKT AEN0 NpH
H3y4YeHHH 3HOOTEHHbIX PYIOHBIX MECTOPOXIeHHH, HMeeT BecbMa Mallbie
BesiHuHHbl, 06b1yHo n-1-107 — 1.10°° mI. Tak, HamnpuMep, No JaHHBIM
nabopatopuu nerpodHsnku H'EM AH CCCP, npoHHIIa¢eMOCTE MPaMOpOB,
HamepeHHas B o6pa3uax, oro6paHHBIX Ha paje pyaAHLIX nonei Cpenneit Aaun,
HMeeT cpenHee 3naueHue 0,0055, rpaunros — 0,000315, rpaHoguopHTOB —
0,00015, a nupokcenoBbix ckapHoB — 0,000095 m[1. HMeHHO 1@ HHBLIMH TAKHX
onpeneneHnii o6GLIYHO MONBLIYIOTCH MPH CPABHMTENLHOM AHANHM3E PONM
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Puc. 24. Csomnas crpatnrpaduyeckas xonouxa Banefickoro rpafeuna co cpeanumn KoHcTan-
TaMH QH3IHKO-MEXaHHYeCKHX cBoMcTB nopoa u cxemMoli pasmeieHns opyaekenns, [To KO.I". Ca-
tdonosy [144]
| — nnoxo okaTaHHMeE KOHTIOMepaThi, Gpexynn; 2 — necuaHuku;d — aneBposHTH; 4 — KOHTIOMEPATHI;
5 — ByNKaHOICHHBLIE NOPO/BI; 6 — rPaHATOHAL, 7 — 30HA KAONHHH3AUMH (@) H KBAPUEBBIE METACOMATHT L
(6), 8 — nanpyanas TonuwA; § — nonorke cpussl (a) H pyaHsie Tena (6); 10, 11 — yctanosnerusie (/0) u
npeanonaracmiie (//) JHaveHHA PpHIHKO-MEXaHHYeCKHX cBOficTE
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iponnuacmomu FOPHBIX MNOpPOA B JIOKANMH3aUHH nocTMarmMaTH4YECKOro
‘gpyncueunn.

ITpounaeMocTs — BecbMa BaXKHOE CBOiicTBO ropHuiX nopoa. Ocobenno
JENEUIHO OHA HCTIOB3YETCA NMPH AHAIUIE KOHKPETHBIX MPHMEPOB, Korja
MOCTYNJIEHHE PACTBOPOB B chepy PyLOOTIOKeHHA ODYC10BIEHO HE HAJTHYHEM
pa3phbIBHbIX HapylieHHH, a MPOJABHXEHHEM HMX IIHPOKHM (POHTOM uepe3s
TeepAyIo nopoay. Takue yciOBHA XapaKTEpPH3yHOT, HanpHMep,06pa3oBaHus
CKApPHOB MO M3BECTHNKAM HA KOHTAKTE HX C rPAHHTAMH — OOGLIYHO MeHee
ApoHHIaeMbIMH moponamu. IIpuMepoM MOXET CNyXKHTh BoJib)pamMoBOe
mectopoxaeHde Hurmuke B Cpenneil Asum, rie nexauuit 6ok cCKapHOB
Npe/CTaB/IEH TPAHMTAMH, POHH1IAEMOCTh KOTOPBIX 0,00016 M, a H3BECTHSA-
xoB Bucsyero Goka — 0,004 M1 [120]. HaoGoporT, rpeiilexsl B anuKanbHbIX
YACTAX FPaHHTHBIX MaccHBOB 0Opa3yloTcs mMoJ MOKPBILIKOH cnaHueB nubo
APYTHX MOpOJ, HMEIOLIHX MEHbIllee 3HaYeHHe MPOHHLAEMOCTH.

I PaanuuHoii npoHHLAEMOCTbI NOPOJ OOBACHAKTCA TAKKE SABJICHHA
3KPaHUPOBAHHA OPYACHEHHA B MpeJenax OTIENbHBIX THAPOTEPMAaJbHBIX
MECTOpPOXKIEHHH M B wUeawlX paiioHax. Tak, B HxkHom Kurae [102]
MaJIOMOIIIHBIH 4€X0J1 WPCKHX 0CaJ04YHBIX H (P Y3IHBHBIX OTI0XKEHHHA CITYHKHAN
MOKPLIMIKOH [/ rpaHUTOM/IOB MEIOBOTO BO3PacTa M CBAIAHHOTO C HUMH
‘BoNbpamMoBOro opyaeHeHHs COBCTBEHHO rpei3eHOBOrO H BLICOKOTEMIEpa-
TypHOro xuinsHoro tunos. B 3anagHom 3abafixanwe nogobHyr ke poJib
@Wrpana Ttona nepMckux 3¢dy3uBoB, cinyxHBmas caabonpoHHlaemMoi

" MOKpBIIKO#H [UIs BEPXHEIOPCKHX rPaHHTOM/I0B H PEJIKOMETANBLHOIO opye-

HEHH .

- Cnegyer OTMETHTB, YTO OpYAEHEHHE MOXET MJOCTATOYHO PpeE3KO

3 KAHYMBATLCH 110 BOCCTAHHIO M NMpPH OTCYTCTBHH KakKHX-THOGO 3KpaHHpYyRO-

mux nopoa. Tak, B mpenenax baneifickoro pyaHoro nons pylHble 30HBI

3aKAHYHBAKOTCA 100 MaJOMOUIHOH MNOKPHILIKOH BHICOKOMPOHHUAEMBIX
nopopn (puc. 24) [144]. Takas ocoGeHHOCTH NOKANH3AILHH OPYNEHEHHA, MO~

BHAMMOMY, oDyclOB/iEHa Pe3KHM HapylIeHWEM PABHOBECHSA B PYJOHOCHOM

pacTBope BclieACTBHE Nepenaja OaBJIEHHA NPH Nepexoje €ro W3 MeHee

NpoHHUaeMEsIX B 6ojiee NpoHHLAEMBIE MOPOIBL.

Ipounocms. Tlpun paccMOTpeHHH BIMAHHA (QHIHKO-MeXaHHYECKHX
CBO#CTB ropHbIX nopoa Ha GopMHpOBaHHE CTPYKTYp 3HIOFEHHBIX PYJHBIX
MECTOpPOXKAeHUH H JIOKaJIH3aLHI0 OPYAEHEHHs JO/DKHA YYHTHIBAThCA TaKXKe
NPOYHOCTL MOPOJl, T.6. BPEMEHHOE CONPOTHBJIEHHE OJHOOCHOMY CXaTHIO
(unu npegen npousocTH Ha ckaTue). [[povHOCTL NOPO/ HA OTHOOCHOE CXKATHE
Pex onpenensercs no gopmyne Pex=F, . /Sy, rae Fmax — MaKCHMab-
Has pa3pymarouas cuia, Kr; Sp — HauaygbHas NJOIIAJL NONEPEYHOTO
ceuenus o6pa3ua, cM’. YCIOBHO-MIHOBEHHbIE MPOYHOCTH HA CKallbIBAHHE
FOPHBIX MOPOJ B cyXHX ofpa3uax npH BCECTOPOHHEM [ABJICHHH B | aT™M H
. HopmanbHoii Temnepatype 10°—10° xIc/cm?, Ha oTpeis — 10—10° kIc/cM?,
Hanpumep ans rpauToB 600—1800 u 30 xI'c/cm® cooTBeTcTBeHHO [33]
IIpO4YHOCTE MOPOJ ECTECTBEHHO 3aBMCHT OT BCECTOPOHHEro [ABJICHAS,
TEMNepaTyphl cpedbl H APYrux ¢paxTopos.



1. BIMAHHE XHMHHECKOI0O COCTABA MNMOPOJ
HA PYJAOOTJOXKEHHE

B Hauwy 3aqa4y He BXOJMT [IeTajlbHOE pacCMOTpeHHe XHMH3Ma npolecca
B3aHMOJeHCTBHA BMEINAOIIMX NMOPOX H PYAOHOCHBIX PacTBOPOB, crocobeT-
BYWIHX pyAcoTinoxeHH0. OTMeTHM NHIlIb, YTO B OCHOBE €ro JIEXHT
HAapyUIEHHe DaBHOBECHA B pacTBOpe, 4TO MOXeT ObITb 0OycnoBieHo
peakunamMu obMmeHa, HeHTpanH3aLHH, BOCCTAHOBIICHHS H T.1.

Ins obpa3opaHHs CKapHOB Heo6XOOMMO Ha/lMuHe KOHTaKTa KapboHaT-
HOH M aJlOMOCHIHKATHOH mopoa. B ycnoBHAX NposBleHHS MIACTHYECKOH
nedpopmaunu [160], npuBoasme#i Kk yBeIHUEHHIO NOPHCTOCTH NOPO/I, B CBA3M C
JIBHXEHHEM DYJOHOCHBIX PACTBOPOB BJ10JIb KOHTAKTA MPOMCXOAAT 06 MeHHbIE
peakuMH Mexay BeuiecTBoM obenx mopoj M MPHBHOC APYrHX — PYAHBIX
KOMINOHeHTOB. B pesyneTaTe 3toro obpa3syloTcs H3BECTKOBHCTHIE H
KEJIe3HCThIE AJIFOMOCHIHKAThI; H3OBITOK NPHBHECEHHOIO MXeje3a MOXeET
BBIEJIMTBCA B BHJIE MarHeTHTa. B nanbHeitmiem ckapHbl pearupyroT Ha
nedopmanuu kak 6omee XpynKHe, K TOMY e H 60Jiee mopHcTEIE MOPO LI, YTO
cnoco6cTBYET NPOHHKHOBEHHKO B HHX PYIOHOCHBIX pacTBOpoB. Baaumoneii-
CTBHE C XENe30colepXallUMH aaOMOCHIHKaTaMu (rnaBHeIM obpasoMm c
NHPOKCEHAMH) MPHBOJHT K BBIIEICHHIO KENE3UCTHIX CYybHIOB — NMHPHTA,
XaNbKOTHMPHTA H Ip.

Kap6onaTHbie nopo/bl (H3BECTHAKH) GNaronpHATHBI DA JI0 KAJIH3a LUK
CBHHLOBO-UHHKOBOIO OpyAeHeHHs. PyJOHOCHbBIE pacTBOPBI KHCJIOTO COCTaBa,
CONpHKACAfiCh C M3BECTHAKAMM, HEHTpanu3ylOTCA, 4YTO MNPHBOAMT K
pa3oNEHHI0O HaXOMAAIIMXCA B pacTBope cylbdocosiedl CBMHIA H IHHKA H
BBIJIEJIEHHIO CYNIbGHI0B 3THX METANIJIOB MYTEM 3aMELIECHHA.

Xopowum NpuMepoM pyAHBIX 3anexed, obpa3osaBimIKMXcA B pe3ynbTaTe
H30HpaTENLHOrO 3aMELIEHHA TOpPOJ, ABNAKTCA py[HbIE Tejila CBHHIIOBO-
IMHKOBBIX MecTopoxjaeHuit Manaunckoro pafiona B Bonrapuu [39]. 3necs
CpelH IOJIOoro3aierato el TOMIIM pa3IHYHbIX 10 COCTaBY FHEHCOB HMeEOTCH
npocnon Mpamopa. Ilo 3THM npocnosiM B MecTaX MNEPECEYEHHA HX
PYAOHOCHBIMH XH/IAMH BO3HHK/IM CKapHbI CO CBHHIIOBO-IHHKOBLIM Opy/e-
HEHHEM, MPOCIIEKHBAOIIHECH HA HEKOTOPOE PAacCTOSHHE OT XHJ1, ocobeHHO
HENoCpeACTBEHHO BOJIb KOHTAKTa MpaMoOpOB ¢ rHeficamu. B nienom pynusie
3ajexH HMMET ¢opMy IEHT, CKJIOHAKOIIMXCA COOTBETCTBEHHO JIHHHH
nepecedeHHs KOHTaKTa 3THX MOpPOJ C PYJOHOCHBIMH XHIaMH (puc. 25).

OcHOBHBIE MOpOALI TaK¥e MEryT HrpaTh ponb ocajguTenell pyanoro
peutecTBa. IIpHMEpOM MOXET CIIYKHTh BOJIb(PaMOBO-MBILIBAKOBOE MECTO-
poxneHue Ktu-TebGepna [128]. 31ech BbIJENEHUS MIeeTUTA U APCCHOMHPHTA
Pa3BUTHI B MECTAaX NepeceyeHns PyJOHOCHBIMH XKHlaMu njacToB ampubonn-
Ta cpead ciroaucThIX cnaHues. Ha koHTakTe ¢ Xunamu amdubonuT npes-
palieH B MOpPONy, CJI0XEeHHYI0 B OCHOBHOM OHoTHTOnmomoGHo# cmromnoil,
oboralieHHOMH [MleT04YaMH H MOy TOPHLIMH OKHclamu. BMmecTe ¢ TeM Ha aTom
HHTEpBajie B 3ansbaHzax XM OTCYTCTBYET KalMeBbl mojieBoH mnar,
KOTOPbIH HApAAY ¢ NIarHOK1a30M IHPOKO Pa3BHT HA OCHOBHOM HHTepBasie
KMl B CIIIOJMCTHIX craHuax (puc. 26). B naHHOM cnyuae, oueBHAHO, GBUIO
HapylleHO paBHOBECHE PacTBOPA 3a cueT QHKCALMH IeI0ueH, YTO ¥ NpHBEIO
K BRIMAJICHHIO pYAHBIX MuHepanos. Hanuuue menoueit B pacrteope
JOKa3bIBAETCA TEM, HYTO TOHKHE MNPOXHIKH CYNb(QHIOB, paccekarolme
KpHCTAJ/Ibl MJIATHOK/Ia3a, COMPOBOXIAKTCA OTOpOoYkoi ansbuTa.
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Puc. 25. Tlnan awxHel meracomaTHueckol 3anexu mectopoxienus Ipaauwe IMueHnynme
(Mapnanckuit pafion, Bonrapus). o P.[0. Hoxosy u ap. [39]
1 — rpanuTHIMpoBaHHwe naparHelice; 2 — GuoTHTOBRIE NaparHelics; 3 — mpamMopsl; 4 — opyneHensie
CKAPHBI; § — METACOMATHYECKAN 3a/1EKb; 6§ — PyNHLIC XHIbI H anopHIL
Puc. 26. Cxema CTPOCHHS PYAOHOCHBIX XHJI BOJTbHpPAMOBO-MBILILAKOBOTO MECTOPOXICHHUA
Ktu-Tebepaa. ITo A.B. Maky u JLH. Jlyxuny [128]

] — KpHCTaNILI WeeTuTa; 2 — KPHCTA/IL apCeHOoNnMpHTa; I — XHAbHLIR kBapu; 4 — sanb6anan weme,
CIOMEHHBIE MIATHOKNAI0M; 5 — 3a1b6aHAb! XKL, CIONKEHHbIE KATHEBLIM NONIEBLIM IUNATOM H [LIATHO-
kn230M; 6 — GHOTHTHINpOBaHHLIA aMPubonHT; 7 — amprOOIHT, § — KBAPLEBO-CNIOAHCTHIE ClaHIK

IMoponsl, comepxalue 3HAYHTEIbHY BKPall/IEeHHOCTh MHPHTA, cnocob-
CTBYIOT pPa3BHTHK o6OralleHHBIX y4acTKOB B XHJIAX TaK Ha3bBaeMol
naTHaneMeHTHOH ¢opmaunu B CakcoHcknx Pyaseix ropax. ITonasim
aHajoromM SABIAKTCA H3JaBHa HisecTHble ¢anbbanasl Kourcbepra s
Hopseruu, rae cepebpocoaepxaniye rapoTepMaibHeIE XHJIbI CYLIECTREHHO
oforaiaroTcs 3THM MeTa/UIOM Ha y4acTKe MEPecedYeHHs MacToB CNAaHUEB,
NPOHUKHYTHIX CYIbQHIAMH, MPEHMYIUECTBEHHO NMHPHTOM H MHPPOTHHOM.

TpuynHy TaKHX COOTHOUICHMH HEKOTOpbIE ABTOPHI YCMAaTPHBAIOT B
3/IeKTPOJIUTHYECKOM B3aHMOJEHCTBHH PYJOHOCHBIX PAacTBOPOB C CyNbdu-
Jamu, [pyrHe MOJIaraloT, YTO CYJbOHUILI UIPAlOT PONb BOCCTAHOBHTENS,
NPHBOJALIEr0 K HIMEHCHHIO 3HA4EHHA OKHCJIMTEILHO-BOCCTAHOBHTEIBHOTO
NOTEHIMAIA PaCTBOPOB.

Ponb OCaaHTeNs HEPEAKO HIPaeT opraHuyeckoe semecTso. Ero Hanmuuue
CO3MaeT pPE3IKO BOCCTAHOBHTENbHYI0 OOCTAHOBKY, GnaronpHATHyIO ns
o6pasoBanus cynbdunos. MHOTHE Fe0JIOTH CBA3LIBAIOT ¢ peakuuel BoccTa-
HOBJICHHS BhIMAJEHHE H3 pacTBOpa ypaHOBOH cMoiku Gnarojaps nepexony
pacteopumoro U* B HepacTBopumutii U*.

B.I1. Xynsaxos [28] oTmewaeT, 4TO HAa H3YYCHHOM HM YPaHOBOM
PYIONPOSBIEHHH, OTHOCAIIEMCA X CMONKoBO-KapbonaTHOH ¢opmaumy,
ypaHOBas MHHEPAJIH3ALHs NPHYPOYECHA B OCHOBHOM K MEXaHHYEC KH XPYNKHM
H XMMMYECKH aKTHBHHIM BMemaroumm noponaM. o 70% nuu3 ypaHoBo#
CMOJKH pa3MEINATCs B MECTAX MEPECEeYeHHS PYJOHOCHBIMH XHJIaMH
NUTOJIOTHYECKH 6NaronpuATHBIX TOJIL TMNOPOJ, CJIOXEHHBIX CKapHamH,
aM(puOONMTAMH, YIIHCTO-KPEMHHCTHIMH H MHPHTH3HPOBAHHBIMH KBApLl-
CEpPHLIMTOBLIMH C/IaHIIAMH.
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TJIABA 11l
®OPMHUPOBAHHUE PYJIOHOCHBIX CTPYKTYP

1. JOPYAHBIE PA3PBIBHBIE HAPYIMIEHHA

Cpenu pa3sphIBHLIX HapyIleHHi, BOSHHKIIHX ellle [0 Mpouecca pyaooTIo-
KEeHHU, NpeX/ie BCero NOJIKHBI GbITh BblieNeHbl TaK Ha3blBaeMble rNyOHHHbIE
pa3JioMbl, HIPalOLHE BECEMa Ba)XXHYH POJIb B Pa3MEIEHHH PYAHBIX MojeH
NOCTMAarMaTHYECKHX MecTOpoxaeHHA. OHM XapaKTepH3YIOTCH JUIMTENb-
HOCTBIO H YHAcJeJ0BaHHOCTBIO pa3BHTHA, 6oabmoi ry6uHoH 3aJI0XKEHHA H
NPOTAKEHHOCTHIO NO natepanu. Ilo MacmrTabam nmpossneHus riy6uHHBIE
pa3noMbl pa3’fenfaoTca Ha HeCKoNbKo mopsaakos [145]. Hanbosee kpynHsie,
CBepXIr/TyOGHHHBIE pa3IOMBI HMEIOT MJIAHETAPHOE 3HAYEHHE, PA3rpaHHYHBaNA
y4acTKH 3¢MHOH KOpPbl 0KEaHHYECKOTO ¥ MATEPHKOBOTO THIOB.

Teonorn, HM3yyaloliHe CTPYKTYPB PYAHBIX noyielf H MECTOPOXICHMI,
0bBIYHO HMMEIOT fAeno ¢ rnyGuHHBIMH pa3noMamH Haubonlee BBICOKHX
NOPAAKOB, BbIJENAEMBIX Kak “CTPDYKTYpHBIE WWIBbI” WK “cekyliMe ¥
nomnepeyHsle WBLI” (MO0 OTHOWEHHK K MPOCTHPAHMK CKNIAJ4aTOCTH). 3TH
pa3IoMbl MpeacTaBafAlOT coboifi MolluHbIe 30HBI ey OPMHPOBAHHBIX MOPOI,
MPOCNEXHBAIOIIHECA IO [MPOCTHPAHHIO HHOTJA HA MHOTHE [ECATKH
kunomerpoB. OHH HMEHT [UIHTEIBHYIO HCTOPHIO pa3BuTHA. [lo HHM
HEOJHOKPAaTHO NMOBTOPSJIHCh NEepeMellleHHs, CYMMapHas aMIUIHTYaa KOTo-
pBIX [OCTHraeT mNOpOH HECKONbKHX KHJIOMETpOB. XapaKTepH3yemble
rny6HHHBIE pa3IOMBl 3a K/1aJbIBAJIHCE €llle B MPOLECCE 0CaKOHAKOMIEHHS,
yeM obycrnoBnauBaeTcs pa3nnude danuil ¥ MOUIHOCTEH CIOMCTHIX TOJIL B MX
kpbulbaX. Hepenko oHH onpenensioT NojioXXKeHHe KOPHEH BYJKaHHYECKMX
HITHAHUR.

B nmpemenax 30H rayOMHHBIX pa3OMOB MpPOCNEXHBAKTCA MOsACA
pPa3zHOBO3pacTHRIX Ja€K pa3/iHYHOro (B TOM 4HCIie H OCHOBHOIO) COCTaBa, He
CBA3aHHBIX ¢ KAKHM-THG0 HHTPY3uBOM. YacTO NPOABNAOTCH TA KIKE MACCHBBI
rpaHHTOHI0B, 00bIYHO HebosbiHX pa3mepoB. IlHpoko pa3BUTHI NPOOb-
HbIE, HHOTJA MOIIHBIE TEKTOHHYECKHE IUBBI, BBIMOJIHEHHbIE OpexyHAMH
BMELAIKX MOPOJ H TEKTOHHYECKOH INTHHKOH.

C nocneAyloluMH ABMMEHHAMH MO pajioMaM CBS3aHO MpOsBIICHHE
NOCTMAarmMaTHYeCKOH. MHHEPAalH3alUMH H pa3BHTHE OpyJeHEHHSA HA NpPH-
nexalmux mromansx. Takum obpa3zom, 3TH pa3loMel HrparwT pyao-
KOHTPONMPYIOLYO posib. IIpuMepe! TakHX I1yGHHHBIX pa3/lOMOB MHOTO-
yHcNeHHbl. TakoBB KpymHble MOJTOXHBYUHe pa3nomel Kypamuuckoro,
Ana#ickoro xpe6toB B Cpenneii Asum, psg pasznomoB 3aBaiikanbs,
Kapka3a u apyrux paiioHos.

Becbma cymiecTBeHHyKH poJib B CTPYKTYPE pYJAHBIX moJjiel H MecTo-
pPOXIEeHHI HrpalOT AGpYAHBIE  HAPYIIEHHA MeHee KpPYNMHBIX pa3iMEpOB,
KOTOpBIE TAKXE MOTYT HEOJHOKPATHO MOJHOBNATBCH W OuITL pymonon-
BOASAIIMMH H pyoBMelnarouMMu. Cpean HHX MOTYT OBITh BBIJENEHB! TAKHE
pa3HOCTH:

1) KoHCEAMMEHTAIHOHHBIE PAa3JIOMBI;

2) pa3pbIBbl, COMPKEHHBIE C KPYITHBIMH Pa3ioMaMH;

3) pa3pbiBbi, BO3HHKLIHE B CBA3H CO CTAHOBJIEHHEM HHTDY3HBOB;

4) pa3pbiBbl, BO3HHKIIKE B CBA3H CO CKJIaJKooOpa3oBaHHEM.

62



L 3

Pa3snombl nepBolf pa3zHOCTH XapaKTepH3YHOTCA TEM, YTO MepeMelleHHs
Mo HHM TIPOSABIAIIHCE CHHXPOHHO € TMPOLECCOM OCAJAKOHAKOTJIEHHS.
OHH OrpaHHYHBAIOT TEKTOHHYeCKHe OJIOKH, pasnHyaloUHecs (auHAMH
CNATAIOIINX HMX OCAaJKOB, MOIIHOCTAMHM, YacTO TAKXe H BbINaJeHHEM
OTHENbHBIX TOPH3OHTOB. B pe3ynbTaTe Takue pa3puiBHblE HapylICHHS
MOTYT CIYXHTb 'PAHHLAMH Pa3HOBO3PACTHBIX C/IOEB W COBMECTHO C HHMH
nepexphiraThes Gonee MONOABIMY OCANKAMH.

JopyaHsble KOHCEAHMEHTALIHOHHBIE pa3pbIBHbIE HAPYLIEHHS OMMCAHBI AT
MHOTHX pallOHOB, CIOXeHHBIX CIIOMCTBHIMH KaK OCa/IOYHBIMH, TaK H oca-
nouHo-3¢dYy3uBHbIME Tonmamu. [IpuMep Takoro pa3spbIBHOTO HapylEHHS
npHBeJeH Ha pHc. 27.

B pesynbTaTe OeTansHOrO KapTHPOBAHHA YCTAHOBJIEHO, YTO 4YeThIpE
HIWKHHX rOPH30HTAa BEPXHENaJIe030HCKUX CJIOHCTBIX MOPO/, 3aJIerafollinX Ha
HUXKHenaneo3ofickoM QynaaMeHTe, HMEIOT OJIHHAKOBBIE MOILIHOCTH 1O 06e
CTOpOHBI pa3znoma. Ha OCHOBaHHH COMNOCTABJIEHHS MOJIONKEHHA ITHX
FOPH30HTOB YCTAHOBJIEHO, YTO MO pa3/ioMy NPOHCXOJMIH cBPOCOBEIE
nepemMeileHus ¢ aMnauTygo# go 500 m.

B cTpoeHHH BbImIENEXalIMX IIECTH TOPH3OHTOB MO pa3Hble CTOPOHBI

~ pa3nomMa HMEHTCA Cylllec TBEHHbIE pa3iuuud. B npunoguarom 6710 ke Kamabii
3 TOpU30HTOB 5, 9 ¥ 10 WMeeT MEHBIIYIO MOIHOCTH, YeM B ONYMIEHHOM.
OnyckaHHE NPOH3OLINO MOCJE OTIOXEHHA NMEPBHIX HEThIPEX FOPH3IOHTOB
addy3uBHO-0CcaNOUHON TONIIM, HO A0 HAKOMJIEHHS MOPOJ MOCeAYHIIHX
 ropH30HTOB. B pmansueiimieM BIONBL pa3nioMa BHEOPHIIHCh 3KCTPY3HBBI
~ KBapueBwIX mopdupos u fgaiika nuabasa.
Ko sTopoii rpynne gopyAHbIX pa3peiBOB MOTYT GBITE OTHECEHBI PA3PbIB-
‘Hble HapyUICHHS, BO3HUKIIHE B CBA3H C MEPEMEIIEHUAMH MO KPYMHBIM
- pasnomam, anpHOPH K JOPYAHLIM Ta KHe HAPYIUEHHS MOTYT GHITL OTHECEHB!
| JMWb B TOM Cry¥ae, €C/IH OHH BbINOJIHEHb! AafikaMH H3BEPXEHHBIX NOpOJ,
MO BpeMeHH BHEAPEHHs NMpelIecTBOBABIIHX PydoOTNOXeHHI. OHH MOTYT
ObITh KaK KHCIIOrO, TAK M CPeJHEro H OCHOBHOTO cocTaBa. I1o monoxeHnuio
. MOTYT COOTBETCTBOBATh BBINOJIHEHHAM pa3pbIBOB, COMPMKEHHBIX C HHMH
napannenbHbBIX 60 OnepAIOLWINX TPEIIHH.

K >71o#i %e rpynne pomkHbi ObiTh OTHECEHBI M OTAENbHBIE NPHOTKPHI-
BalollMecd Y4acTKH B mnpeaenax rayGHHHBIX pa3jioMOB, BBINOJHEHHBIE
JadKaMH HM3BEPXEHHBIX NOpOJ, HEe CBA3AHHBIE TEHETHYECKH ¢ KaKHMH-
U600 UHTPY3UBAMH.

Ilocneayronme nepeMeLeHHs M0 KPYMHBIM pa3jioMaM MOTYT MPHBECTH
K NMOBTOPHOMY MpPHOTKPHIBAHHIO TaKHX JOPYAHBIX TPEelHH H Pa3BHTHIO
B HHX MOCTMarMaTHYeCKOTO OpY/JAE€HEHHS.

Pa3speiBHBIE HapylleHH#, BO3HHKIIHE TNPH CTAHOBJIEHHH HHTDY3HBOB,
CBA3aHBI C HHMH H MPOCTPAHCTBEHHO H TEHETHYECKH KaK pe3yabTaT

' BHEIpeHHs TNOCNEAyHIIMX NOopuHii MarMbl 3acTeiBatolero mMaccusa. OHH
dHKCHpYIOTCA JallkaMH MOPOJ KHMCIOro, CPeIHEro COCTaBa, BLIMONHAOIIHX
TPELIMHBI, BOZHHKLIME NPH GOPMHPOBaHHH MHTPY3MBA, 2 HMEHHO Pa3pbIBBbI,
NOBTOPAIOIINE TPENIMHBI OTCNAWBAHHA, KpaeBbleé HAJBHTH, MONEPEYHLIE
Pa3pLiBLI ¥ T.M.

Brons Takux pa3pblBOB TaKXe NPOABAAIOTCA MOCHEAYIOLIHE Mepe-
MeLIEeHHA, BCJIEACTBHE 4ero BO3HHKAKOT YCJIOBHA [JA NMPOHHKHOBEHHA pya0-
HOCHBIX PACTBOPOB M PAa3BHTHA OPYICHEHHA.
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Puc. 27. lopyanblii KOHCENHMEHTALHOHHbIA pa3ioM. YCTaHABNHBAETCH HECOOTBETCTBHE CTpa-
THrpau4ecKHX pa3pe3os ocajoyHo# 3¢pdy3nBHON TONIMM MO pa3Hsle ero cTopoHsl. Basto u3
cratey E.Il. Conrowxuta u ap. [97]
1 — xpapusl W nopduphs; 2 — Tydui; I — Gypsie GenbINTH 4 — cepoie TYDb; 5 — NECHAHHKH MesIKO-
JepHECTHIC: 6 — Tydobpexunn: 7 — ceponuTonsie KBapuesbic NOpPHPLL, 8 — koHrNOMepaT; 9 — Gyphie
Tydui; /0 — dpuoneTonwie Tyui: /] — rpybolepuncTuie necyanuxu; /2 — Noponbl HHKHErO NANCOION;
13 — 3kcTpy3uBbl KBapueBbiXx nopgupos; [4 — nalixu auabazosoro nopdupurta; 15 — paipuisubie Ha-
pywerns. Ludps Ha paipese — HOMeEPA TOPHIOHTOR




K 3Toif e rpynne pa3pbiBOB OTHOCATCH TPELHHbI OTIEJIBHOCTH B
@HTPY3HBAX, pa3BHBAIOIIHECA B CBA3H C HX OCThIBAHHEM. TakoBbl Tpe-
MHHBI, onpefensolHe (OpMHPOBAHHE IITOKBEPKOBBIX MECTOPOXIACHHMN
rpeiiseHosoro tuna. [IpaMepamMu MOTYT CNYXHTh LUITOKBEPKH OJIOBOPYAHBIX
mectopoxaennit Anstenbepr (I'’IP) u Hunoesen (YCCP). Cro1a e OTHOCAT-
¢d NMOJIOTHE TPEUIMHBI B HHTPY3HBaX, MOBTOPSAIOIIHE O4YEPTAHHA KPOBIIH,
TPEIIHHBI, COTJIACHBIE C TNOJIOXEHHeM KoHTakTa. K TakHM TpemHHam,
BO3HHKIIHM TakXe NPH CTAHOBJIEHHH MAacCHBOB TpPaHHTOHMIOB, GbiBaroT
ApHYPOYEHB! BEICOKOTEMIIEPATYPHbLIE KBapL-BONbOPaMHTOBLIE XKHILI, Kak,
panpumep, nosiorue xunbl BykykuHckoro mectopoxaenus [77]). Kpyto-
najalollie TPELHHL], IPOXOAALIHE NEPNEeHAHKYJIAPHO OTHOCHTENBHO [JIHH-
HOM OCH TrpaHMTHOrO MACCHBA, 3aJIOKEHHBIE B TNPOLECCE €ro CTAHOB-
NEHHS, TaKKe MOTryT 6bITh pyJOBMeLIa0OMHUMHA. TaKOBLI, HApUMEp, KPYTO-
nmajaroliife nonepeyHsie KBapL-BOAb(PaMHTOBBIE X HITEI MECTOPOXAEHHS A K-
YaATay, COMpPOBOXOaloInecs rpedleHaMu.

JopyaHble pa3pbiBHbIE HapyLIEHHs, BO3HHKILIHE B CBA3H C NMPOLECCOM
cknagkoobpa3osaHusA, mposBafAKTcA pa3nuyHo. Ilo HanpaBneHuio mnep-
BHYHOH AHM3OTPONHH — CJIOMCTOCTH MOPOJ — BO3HHKAIOT MEXIIACTOBLIE
cpeiBel. ITo TakuM pasnromMaM, a TakXke MO HaJBHraM, KpyTonaJarollHM
CABHIraM, JHaroHa/bHbLIM OTHOCHTENBHO Ocelf CKIafoK, ¥ MO MonepeYHbLIM
TpelMHAM OTphiBa H cOpocaM Hepeoko NPOSBNAKTCS AalikKH CpelHHX,
'KHCNBIX, HHOTa H OCHOBHBIX MOpOJ, a B AanbHeHineM B CBA3H C mocne-
AYHOLIMMH [epeMeIleHHAMH MO0 HHM Ppa3BHBAalOTCA PYJOHOCHBIE MXHIIBI
TlpuMepoM MOTYT CIYXHTh PyAHBIE TeNa MOJMMETAJJIH4ECKOTO MeCTO-
poxneHus Axtana (ApMeHH#), HacleAyIOIHe AOPYHBIE MOMEPEYHBIE TPeE-
MHHBI OTPbIBA, K KOTOPBHIM NpHypoueHsl naliku nuaba3zoBoro mopdupu-

- Ta [45].

- Taxoe e nojoXKeHHE 3aHHMAKOT PpyOHbIE JKHIbLI Ha pHANE MECTO-
- poxnenuit Pynusix rop (I'IP), npHypo4eHHBIe K TPELIHHAM, BMEIIAFOIIHM
JopynHble naiiku nuabasa wnu namnpogupoB. K mopynHeiM 3neMeHTaM

| CTPYKTYpbl OTHOCHTCA TakKXe TEKTOHHYECKOE pa3jIMH3OBaHHE, MNpPOAB-
NflOLIeeCH CpedM CHIIBHO [IHCJIOLHPOBAHHBIX MeTaMOpGHYECKHX TOMLI.
Pasnun3zoBauuio nogsepraroTes nuacTel Hosee Xpynkux nopon, 3ajeraroniue
cpeny nopop, Gonee mMnacTHYHBIX B JaHHBIX ycnoBHAX. OHO BhlpaxaeTcs
pacuieHeHHeM Xpynkoro mjacta Ha 6J0kM, KoTOphle B JaJjibHeiiiem o06-
MHHAIOTCA M MpeBpauiaiTcs B NHH3006pa3Hele Tena. Ilpu mocneayromux
gebopmanusax B Takux IHH3aX o6pa3zyloTcs TpELIMHbI, KOTOPbiE MOTYT
CIIYXHTh KaHallaMH A/ NPOXO0XIeHHS PYOOHOCHBIX pacTBopoB. IIpu Gna-
TONPHATHOM XHMHYECKOM COCTaBe MOPOMbl, ClarakliHe JHH3bI, MOTYT
3amemaTbcs pynoi. TakoBo, HaNpUMep, MECTOPOXKIEHHE CHOCPHTOBBIX PYA
Pynabauus (Benrpus), BO3HHKLIEE NyTeM 3aMELICHHA OyIHH H3BECTHAKOB,
PacnonararpIuxcs cpead Gonee nnacTHYHBIX MecYaHHKOB H CJIAHIEB.

Hepenxo nopynHble pa3phiBHbIE HapyIIEHHA, OcOOEHHO eciH OHH
BBINOJIHEHBI TEKTOHHYECKOH TIHHKOM, CYLIECTBEHHO YCIOXKHAKT CTPYKTYDPY
MecTopoxaeHHds. OHH OrpaHHYMBAKT pacnpocTpaHEeHHE pPYIOHOCHBIX
TPelHH M0 NPOCTHPAHHIO W NAJIEHHIO H 3a4acTyio owHO04YHO NHATHOCTH-
PYyIOTCA KakK mociepyaHble, AKoObl Hapyllalolue 3ajieraHue pyOHBIX TeJ.
Hopyaueifl Bo3pacT MX BBIABJIAETCH MO pAny npu3HakoB. OT OCHOBHOM
PynoHocHOH TpelWHBI HabNlogaeTcs pacTekaHHe pyAbl MO KOHTaKTaM ce-

5. 3ax. 1061 65



EH- [’E LY 234 L&A BT =7

Puc. 28. COOTHOUWEHHR PYIHBIX KKA C AOPYAHBIMYA PAaIPLIBHBIMA HapylIeHHAMH (3apHCOBKH)
A — yBe/THYCHHE MOUIHOCTH XH/Tbl HA KOHTAaKTe ¢ AopyAHoft Tpewunoi. Mo T.M. Kafixoso#t; 5 — orpa-
HHYEHME N0 NPOCTHPAHHIO KBapleBo# pynoHocHol xuaw W naffixu AHa6a3osoro NOpGUPHTA NOPYAHBIM
paspuiBibiM HapyweHHeM [40]. BasTo w3 pabors ®.H. Bonsdcona u I1.[1. Sixoenesa [26]

I — rpanuTsi; 2 — rpanoanopuThl; 3 — nrabalossifl nopdHPHT; 4 — 30Ha paccnanucBauus;, 5§ — Texyo-
HMYeCKaf TIHHKA; 6 — TexTowwueckuil wop; 7 — pyaHas xuna

KyLiero pa3fiiomMa C TJIMHKOH TpeHHA W BMelarolleil nopojo#, B rIHHKe
OTMEYAKOTCH HeNpaBuJibHble pylHble nNpoXxuinkH (puc. 28, A). B «ka-
YecTBE MPHMepa MOXHO NPHBECTH PAJ MeCcTopoxaeHH#H Pynusix rop B TP,
rAe MoJIOTHE TEKTOHHYECKHE 30HbI, COrJIACHBIE CO CJIIOHCTOCTBIO MOPOJ H
3aJI0XKeHHBIE, MMO-BHOIHMOMY, €lle B mpolecce cknagkooGpa3osaHud, or-
PAaHHYHBAKOT paclpoCTpaHEeHHe TMomnepeYHbIX cepebpocomepkamux pya-
HBIX XHJI.

AHajIOTHYHYIO POJIb Ha psijie MECTOPOXKACHHI HrparoT Jal KK HHTPY3HB-
HBIX MOPO/. BHIMOMHAIOLIHE JOPYAHbIE TPEIIHHLI H TaKXe OI'PaHHYHBAaIOIIHE
pacrnpocTpaHeHHE OpYyIEeHEHHS, NPUYPOUYEHHOTO K TpELIHHAM CEKYILEero
HanpasJieHHsA. B cBoro ouepear HalKH MOTYT TakKke OrpaHHYHBATHLCA
WIIH TpPEepBIBATLCA JOPYOHBIMH TEKTOHHYECKHMH HapyLIEHHAMH € TIIHHKOH
TPEHHs, HMEKLIMMH HHBbIE 3JIeMeHTHl 3aneranusa. I[IpuMep TakMX cooT-
HOLIeHWH MOXHO BHMJETh Ha NpPHBEJECHHOM Bhimle puc. 28,5, rae naiika
anabGazoBoro noppHpHTa M pa3BHTas MO ee KOHTAKTaM pyjda npepel-
BaIOTCA JOPYAHBIM TEKTOHHYECKHM HapyIIEHHEM C TJIHHKOH TpeHHS.

2. CNOCOBBI JIOKAJHM3AIIMH OPYJEHEHHA

IlIpu HM3y4YeHHH CTPYKTYp pYyOHBIX mone#d H MecTOpoXIeHHH Bechma
BaXKHO pelleHHe Bompoca o crnocobe Tokau3alni OpyIeHEHHS, BO3HHKIIO JTH
OHO B CBA3H C BHINOJHEHHEM Kakoro-nubo mpocTpaHCTBa HJIH XKe ocC-
HOBHOE 3Ha4YeHHEe B ero0 (GOpPMHPOBAHHH HME/IH NPOLECCHl 3AMELUEHHA
nopoa. IlpaBga, MoxHO roBopHTh NHIIE 0 mpeobnanaroueil ponn Toro
MJIH MHOTO MpoLEcca, MOCKOJbKY HEpeAKO OHH NMPOABISKOTCA COBMECTHO.

O6uIYHO 1A PyAHBIX Tej, 06pa3oBaBLIMXCA NMPEHMYIIECTBEHHO MyTeM
BBINO/IHEHNS, CYATAIOTCS XapaKTEPHLIMH Cleaylolne npu3Haku [127].

1. OT4eTnuBeIe, GoNlee HIH MeHee pOBHBIE KOHTAKTHI PY/IHOTO TENIA ¢ BME-
WaOUKMH NopojaMH. B nocneaHUX ok0/0 KOHTaKTa MOTYT GbITh BKpgn-
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HHOCTb M HEMpaBH/IbHbIE CKOIMJIEHHA PYAHBIX H XHIbHBIX MHHEpaJOB,
YTO yKa3biBaeT HA HEKOTOPOE y4YacTHE METacoMaTo3a.

2. YrnoBaThle BKIOYEHHS BMEIIAKOLIMX TOPOJ B py€, HMEKOLLHE pe3KHe
ouepTaBuA.

3. KpycTupukauuonsble TeKCTYphl pyld, 0ByclnoOBjeHHbIE HAaPacTaHHEM
PYAHBIX H XHIbHBIX MHHEDA/IOB Ha CTCHKH TPELIMHBI H HA NMOBEPXHOCTH
QrpaHHYEHHA YrJOBATHIX 06/I0MKOB rOpHBIX MOPOJ.
§ 4. I'pebenuatoe nubGo Apy3oBoe CHOXEHHE KPHCTaJUTHYECKHX KOpPOK,
yKa3biBAKOLIee Ha MOC/ICAOBATE/NbHOE BbINAJCHHE W3 DACTBOPOB TeX MM
HHBIX MHHEpAJIbHBIX KOMILJIEKCOB.

. ns pyaHbix Tejy, obpa3oBaBIIMXCA MyTeM MeETacoMaTo3a, CYHTAKOTCH
XapaKTEPHBIMH TaKHE MPH3HAKH.

|. Hepe3akue KOHTaKThI pYAHBIX TEJI C TNOCTENEHHBIM NEPEXOA0M
K BMEUAKIIHM MOpOAaM 4Yepe3 30Hy BKpanjeHHHKOB. Pexe KOHTakThl
pe3kHe, HO HEpPOBHbIE, ¢ 06pa3oBaHHEM 3aTEKOB BO BMeIlalOIIHE MOPOIBI.

2. BknroueHHs BMEINAKO KX MOPOJ Cr/IaXeHHOH (OopMBbl, CHIILHO HMIIper-
. HAPOBaHHbBIE PYJHLIMH M XHJIbHBIMH MHUHEpaJaMH.

3. KpycTudHKkaHOHHBIE TEKCTYPhI Py OTCYTCTBYIOT.
OpHako 3TH NMpH3HaKH HE BCErja HOCTATOYHBI [JIf pPELICHHS BOMpoca o
cnocofe nokanulauuu opyaeHenus. [Ipu 3aMeilienud nopon pyaoit moryt
BO3HHKHYTh POBHbIE pe3KHE KOHTaKThl, ONpeaessieMble MJIOCKOCTbIO JOPYa-
OT0 pa3pLIBHOrO HapylLIeHHs C TJHHKOH TpPeHHA, K KOTOPBIM pyaa
oTHO “npunasHa”. Takue TeKTOHHYECKHE HApPYLIEHHS MOTYT ObITh
Koe-re nmpopBaHel pyaoii ¢ o6pa3zoBaHHeM 3aTeKOoB B nopoay (puc. 29,4).
Huorpa meracomaTuueckue pyJHbie Tena, obpa3zoBaBuivecs myTeMm 3ame-
E€HHA B TEKTOHHYECKOH 30He, cCOAepXaT MpOC/IOH H MPHMa3KH TITHHKH
eHHs, 4aue BOGIH3M oOrpaHHYHBamOlieHf TEKTOHHYECKOH TMUIOCKOCTH.
akHe MPOMIACTKM MOXHO NPHHATH 3a nocnepynusie (puc. 29,5). Ytobbl
‘H3bexaTe omubku, TpebyrOTCH OETanbHbBIE MHKPOCKONHYECKHE HCCIIeq0Ba-
‘HuA. Ecnm 3TH nponnactkn oOpa3zoBannch B CBA3H C JABHXEHHAMH MO
,?ynonccnoﬁ 30He B Mpollecce MHHEpa/IH3allHH, OHH HE NPOCJIEXHBAKOTCH
Ha CKONbKO-HHOYOh 3HAYMTENbHBIE PACCTOAHHS, MOCTENEHHO BHIKIIHHH-
‘@ Basics. Ha ux npomomkeHuu cpeau pyast ¥ KunsHO#| Maces! ve HabnionaroTes
"rpcmunu uiH xakue-nmubGo cnensl pasgpobGnenus. ['MHHKa TpeHHS He co-
~ BepXHT 06IOMKOB pyABl HIH XHIbBHBIX MHHEPAaJOB, HO OHa OOBIYMHO XJ0-
~ pHTH3HpOBaHA /MO0 CEPHUMTH3MPOBAHA H COJEPXKHT BKPAIJIEHHOCTh
PYIOHBIX MHHEPAJIOB.

He Bcerpa sensercs GeccriopHBIM [0Ka3aTeJLCTBOM (OpMHPOBaHHS
~ PYOHBIX TEN NMyTeM BLITOJHEHHA H Ha/liUHe B HHX YrjoBaThiX obIOMKOB
~ BMemaromux nopoxn. Ecnu TpemmHa cKanbiBaHHA NepecekaeT W ApobHT mo-
~ pojbl pa3Horo cocraea, To oOJoMKH mopoj, Gonee GnaronpHATHBIE O
- B3aMMOJEHCTBHA C pyJOHOCHBIMH pacTBOPaMH, MOTYT ObITh LEJTHKOM HIH

MAacTHYHO 3aMelleHsl pynoii, a obnoOMKH OpYrHX Mopoj cOXpaHAT yrio-
- Batyio ¢opmy. Ecnm ydacTKH NMOpoOAbI CpeJH PYAHOH Macchl COXpPaHAIOT
- CBOIO MEPBOHAYAJIbHYK) TEKCTYPY (CIOMCTOCTh, CIaHLEBATOCThL) B TOH Xe
. OpMEHTHPOBKE, YTO ¥ BMEUIAIOMUE NOPO/bI (T.€. €CM OHM HE MOBEPHYTHI),
- TO MOXHO moJjiarath, 4To B o0pa3oBaHHH [aHHOro Tena rJaBHYK pOJb
‘Hrpanu npoueccel 3amelleHus (puc. 29, B). O cnocobe nokanu3auuy pyaHbIX
T€Jl MOXKHO CYIHThb 10 HX COOTHOLLUEHHSAM C Nepece KaeMbLIMH HMH NIPOCIIOAMH
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Puc. 29. Cnocofbi noxannsaunn pyansix ten. o A.B. Tlaky u ap. [127]
A — mectopoxaenne Kancail. KOHTaKT MeTacoOMaTHYECKOr0 ¢BHHIOBO-IIHHKOBOT0 PYHOro Tena, onpe-
fensemufl paipuiBom ¢ TexTonuseckofl Tannxof, MecTaMu npopuieacTcs pynoit ¢ obpasosannem "laTe-
k08" B H3BECTHAKE: | — MpaMoOpH3IOBaHHLIA HIBECTHAK, 2 — CyNbQHOHLIE Pyasl B cCKApHAX, 3 — TeKTO-
Huyeckan ramHka ¢ o6oMKaMu HIBECTHAKA, JaMelicHROro pynoll, F — wacTh cynbpuanoh Xuasl, 3ane-
raroneit 8 rpannTe, o6pazosaswelica nyTem JaMeNICHHA NIACTHHEI MOPOJI, OrpaHHYEHHON [IBYMS TeKTO-
HHYECKHMM TPeUHHAMK; | — rPaHMT, 2 — OKBAPLOBAHHAA H X TOPHTHIHDPOBAHHAN TCKTOHHYCCKAR TAMHKS,
3 — xBapueBo-Cyb(HaHAR XHNa; B — cXema, NOKAILIBAIOWAN COOTHOLIEHHE ¢ BMEILAFOLLKMH NOPO A MK
pyaHo#l xuasl, 06paloBasehics B OCHOBHOM MyTem 3ameuleHna: | — crarusl, 2— pyanas xuna; I'— coot-
Howenns ¢ bosee parnell xunoll Gonee nosaueit xuawl, 06pasosaswelics nyTemM NPHOTKPLIBAHAS TPELLH-
HBl (@), NpH cymiecTBeHHOM ponH 3aMenieHHA (6) — cxema; [ — NO3IHAR KHNA BOIHHKNE NYTEM MPHOTKPbI-
BAHHA TPCUIHHLI ¢ ONHOBPEMERNBIM CMEILIEHHEM OHOH H3 ee CTEHOK B HANMPABJIEHHH, TOKA38HHOM CTpeN-
ckofi (cxema), Litpuxosoit MHHKeH 0TMeHEHO NONOXKEHHE e€ OTpelKa B ciy4ae, ecnd Gl no3anas xuna obpa-
30Banacs JTHIL MYTeM NPHOTKPLBAHKA TPeUWHE (K& X Ha puc. 29, ). Ons Mn I | — sMewmaomue nopo-
a1, 2 — Gonee panHss xuna, 3 — Gonee nosanas xuna. CTpenkH NOKa3bIBaKOT HANPAaB/CHHE nepeMellieHuH
cTeHoKk TpeiuHbl. [IpephiBACTas IHHKA JAHA JUIS COMOCTAB/CHHA MEPEMEIUCHHLIK YUACTKOB pansef Wunw

kakux-nmubo mopon, maex wnu Oonee paHHMX pyaHeix Ten. Ecim pyno-
HocHas XMJAa TIEpeceKaeT MX MOA OCTPBIM YIJIOM, TO B CJy4ae NMpOCTOro
NPHOTKpLIBAHHS BMellarouief ee TpellHHb! YYACTKH NMPOCIIOEB MOPOJ Aaek
nH60 paHHHX XKHII, JNexallHe no obe ee cTOPOHBI, MOTYT DBITE COBMeNIEHBI
yTeM MPOCTOrO CABHTAHHA CTEHOK TPEIUMHL! B NEPNEHAWKYIAPHOM K HHM
Hanpasnennd (puc. 29,I). B cny4ae xe MeracomaTh4eckoro obpasosaHus
PYOHOTO Tena NpH INepeceyeHHH HM Njacta nmopoi, Aakum win panHeil
MHJIbI IO/ OCTPBIM YIJIOM OTPE3KH MOC/IeAHHX 110 06e CTOPOHB! PYIOHOCHOH
TPELUMHBl PACNOJATalOTCA TOYHO OJHH Ha NpoJoKeHHH npyroro. Ilpu
3TOM B PYIHOM Tele Ha 3TOM OTPeIKE MOTYT COHEPXAaThCH DPEIHKTHI
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jaMellleHHO# nopoapl. /11 cTpororo J0Ka3aTeNbCTBA METACOMATHHYECKOTO
obpa3joBaHMs pyQHOTO Tena Ha/lHYHE TAKHX PEJIHKTOB COBEPLIEHHO He-
06X0auMO, Tax Kak To00HbIE )K€ COOTHOLIEHMS JaHHOIO PYAHOTO Tena ¢
Honee paHHelt palikoH, XHJIOH HIH NIACTOM NOPOJA MOTYT BO3HHKHYTb,
ecnd pyaHoe Teno ofpa3soBanock MyTeM BBIMOMHEHHS MPH HEKOTOPOM
nepeMelICHHH CTEHOK pynoHocHO# TpemwHst (puc. 29,[7). Hanuuwme
rpebeHYATHIX TEKCTYp B XHJ€ TaKXe He Bceraa MoxeT ObITh GeccnopHBIM
[0KA3aTELCTBOM €€ (OPMHPOBaHHA NYTEM BbIMOJHEHHA OTKpPBITOH mo-
noctH. MMeercs npumep, korga HaHoMopdHBIe KpHCTa/lUlkl KBapua, cna-
ralliHe MpoOTMKEHHbIE PYJOHOCHBIE XHJbl CPEIH KHCIBIX H3BEPXKEHHBIX
fOpOJ, PACTYT OT TOHKMX TpeuiyH B 00Oe CTOpOHBI, BAaBasck BO BME-
marwinHe nopoasl [74]. MeracoMaTHYeCKOe MNPOHCXOXIEHHe rpeben-
4YaTOro KBapua B TAKOM Ciiy4ae He BBI3bIBAET COMHEHHSA, MOCKOJbKY MOJ
MHKDPOCKOIOM N0 NMbUITHHKaM B HEM "pocBeYHBaeT” CTPYKTYpa 3aMeLeHHOM
HM nopofbl. B pyaHsix Tpy6Kkax ¢ kapHOBBIX MECTOPOXKICHHH HAHOMOPDHBIE
KpHCTaJUlbl refenfepruTa BpacTaloT BO BMellalwlllue H3BECTHAKH. Bo
BCAKOM CiIyyae, IS peElIeHHs Bonpoca o cnocobe JOKa/JH3aUMH oOpy-
JleHEHHs NyTeM BHINOJHEHUA HWJIH 3aMelleHHs Tpebyerca Oonpluas BHH-
MATEJIbHOCTh H NPOBE/IEHHE ClENHANBHBIX NETANbHLIX HCCNENOBAHUM.

3. 0 CTPYKTYPHON 30HAJBHOCTH PYJHBIX MECTOPOXJAEHMHA

CTpyKkTypHas 30HANbLHOCTh PYAHBIX Tojiel M MecTOpoXIeHHH Buipa-
KaeTcAd 3aKOHOMEPHBIM Pa3MEILEHHEM B IPOCTPAHCTBE PY0 KOHTPOJIHPY#O-
HIHX H PYAOBMELIAIOIHX 3JIEMEHTOB CTPYKTYD Pa3/HYHBIX FeHETHYECKHX
TunoB. OHa ycTaHaBNHBaeTCd H B BEPTHKANTBHOM H B TOPHIOHTAILHOM -
HANpaB/IEHUAX OTHOCHTE/ILHO KakKoro-nubo leHTpa pa3BHTHA CTPYKTYpHI.
Wm moxer OwiTh XpynHelfl pyJOKOHTPONHpYHIWH pa3noM, B CBA3H C
KOTOPLIM BO3HHKalOT pyoopacnpeiensioline, a Takke 1 OGomee menkue
CONpAXEHHBIE ¢ HHMH pa3phiBbl, HecymHe opyaeHenue. llenTpoM pa3BHTHA
CTPYKTYPBI MOM¥eT OGuITh WHTDPYIMB rpaHUTOHAOB. B cBA3u c ero ocThi-
BaHHEM TocnegoBaTelbHO 0Opa3yloTcs TpEUIMHBI B €ro 3K30- H 3IHI0-
koHTakTe. OueHb 4eTKas CTPYKTypHas 30HaNbHOCTh YCTaHaBJIIHBaeTCH B
BYJIKAHO-TEKTOHMYeCKHX obOnacTax. Ova onpegensercs dopmoil kymoso-
BHAHLIX MOJHATHH W pa3BHBaETCA MNOCJHeJOBAaTENbHO OT HMX LEHTpPa K
nepudepun ¢ oOpa3loBaHueM KONBUERLIX W pajuanbHuX TpemwH. CTpyk-
TypHas 30HalbLHOCTh MPOABNAETCH H OTHOCHTEIBHO OCEH KpPyNHBIX CKJa-
HOK H BbIpaxkaeTca 3a KOHOMEPHBIM COYETaHHEM CONPAXKEHHBIX CO CKJIagKO-
obpa3oBaHHeM pa3phIBHBIX HApYIIeHHH, a TaKXKE pPa3BHTHEM MEJKHX
CKJIaJI0K, YCIOKHAKIIHUX KPYNHBIE CKIaA4aThIE COOPYXKEHHS.

[Iposenenwe cTPyKTypHOli 30HANBHOCTH B IHAWHTENbHON mepe 3aBH-
CHT OT CTENMEeHH HEOQHOPOJHOCTH Cpellbl, B MEPBY o4epeldb OT (H3HKO-
MeXaHAYECKHX CBOHCTB MOpPOJ H M3MEHEHHS 3THX CBOHCTB BO BpEMEHH
B CBA3H C H3IMEHEHHEM BCECTODOHHETO /IABJICHHSA, TEMIEPATYPLI M [p.

IIpn mpouuX paBHBLIX yclnoBHAX B Gosee mporpeTsix W yAaleHHBIX OT
3eMHOH TIOBEPXHOCTH Y4acTKax NPOABNAIOTCA 30HBI MIACTHYECKHX Aedop-
mauuii. [Ins maneix riny6HH XapaKTepHO XpYNKOE pa3pylleHHe Mopou.

CTpyKkTypHAs 30HalbHOCTH 10 BEPTHKAJH MpPOAB/IAETCA JOCTATOYHO
or4eTnHBO. [TpH OTHOCUTE/ILHO OJHOPOIHBIX MOPOAAX BEPKHUE FOPHUIOHTEI
MeCTOPOXAeHHH Hepeako GbIBAIOT NpeACTaBJEHb! IITOKBEPKOBLIMH 30HAMH,
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KOrja mpH oaHOM npeobnanaroliem HanpaBieHHH TPeUIHH nopoaa pa3buta
Ha MHOTOYHC/IeHHble 610KkH. B npouecce opyneHeHHS 3TH TPELIHHBI MOTYT
NPHOTKPHIBATLCA, H B KOHEYHOM cHeTe BO3HHKaeT GpekyHs BMeELIAOIIHX
nopo/i, CUeEMEHTHPOBAHHAA PYAHLIMH H XHIIbHBIMH MHHEpaJIaMH.

C nepexonom k 66mpmmm rnybunam obocobnsercs ogHo Beaymiee
HanpasjieHHe, NMpPeICTABJIEHHOE TEKTOHHYECKHM LUBOM HJIH HECKOJIbKHMH
napaiebHBIMH IIIBAMH, KOTOPBIE COMPOBOXIAOTCA PYI0HOCHBIMHE XHJIAMH,
BBIMOJTHAIOLIHMH CONMPSXKEHHBIE C ITHM Pa3JIOMOM TPEIIHHBI OTPLIBA.

Ha eme Gonbueii rny6uHe ponb BeOyHmIHX pa3nomMoB cHukaerca. HMx
3aMeHAIOT pa3obieHHbIe Ky/IHCOOBpa3HO pacmonokKeHHbIE TPELIHHbI, CMe-
HAKIHECH 30HAMH DACC/AHLUEBAHHA KaK PE3yJBTAT NpPOABJIEHHS NJIACTH-
4yeckHX aedopmanuii.

Takan obias cxema BepTHKaJbHOH CTPYKTYpPHOH 30HAaNBHOCTH CY-
LeCTBEHHO HapylUAeTCH, €CIH PYyJAOHOCHBIE CTPYKTYpbl (GOpMHpYHOTCH B
HeoaHopoaHo# cpene. Ecnm Ha riny6HHE MMeroTcs MOpoABI, ManocToHKHe
Ha pa3pbiB, B HHX TaKXKe MOTYT BO3HHKHYTh wroksepku. Haobopor,
MpPOC/IOH OTHOCHTENLHO MJACTHYHBIX MOPOJ, TPYAHO MOAJAOUIHXCH Tpe-
IuHOO06pa30BaHHI0, MOTYT CIIYKHTbh MECTHBIMH 3KpaHAMH, 3a/I€pPXUBAO-
IHMH TPOABHXEHAE BBEPX PYAOHOCHBIX pacTBopoB. IToj HHMH MOTYT BO3-
HHKHYTb PYAHBIE CKOTIICHHA.

K ckasaHHoMy ciaeayeT mo6aBuTh, YTO OKOHYAHHE OpPYAEHEHHA IO
BOCCTAHHIO H Ha (aHrax B Kako#i-TO Mepe CXOAHO C BHIKIHHHBAHHEM ET0
Ha riybuHe. PynoHOCHBIE TpEIIHHBI Pa3BETBIAKOTCH, MOCTENEHHO YMEHb-
IIAKTCA KOJHYECTBEHHO, TEPHAKOT MOIIHOCTb, 4 3aTEM CMEHAKOTCHA paccpe-
JOTOYEHHBIMH XHIIAMH H NMPOXHIIKAMH, KOTOPbIe HEPENKO MOTYT MIpaTh
pO/ib HHAHKATOPOB, YKa3blBalOLIMX HAa pa3sBUTHE OpYAEHEHHS Ha riaybuHe.
B Ka)0M KOHKPETHOM CJIy4ae yCTAHOBHTh, ABJAIOTCA JIH TAKHE [P OKHIIKH
MoKa3aTe/IAMH BEPXOB MECTOPOXACHHA HIM OHH OTPAXalT BBIKIHHKY
opyleHeHus Ha riy6uHe, nomorarT HabMOIEHHA Hal MHHEPAIbHBLIM COCTa-
BOM HX BbinonHeHus. KpaTko 06 3ToM cka3aHo B cleayioue#f rnaee.
IMogpo6GHee Bonmpochl CTPYKTYPHOH 30HaNBHOCTH PacCMOTPEHBI B CTATHAX
E.M. Hekpacoea [90], JI.H. Jlykuna u gp. [75].

4. 0 CTAZHAHOCTH MNPOLIECCA PYJOOBPA30BAHHSA

IIpuBeneHHas cXxeMa CTPYKTYpPHOH 30HANBHOCTH B YHCTOM BHIAE NpO-
ABNIAETCA B JOCTATOYHO OMHOPOAHOMH cpede, B YCIOBHAX MOCTENEHHOIO
pa3pacTaHHUA CTPYKTYphl MecTopoxieHus. OJgHOBpeMeHHOe pa3lBHTHE
nmpolecca MHHEPAJIM3alMH [NPH T[OCTENEHHOM CHHXEHHH TeMIepaTypsl
€JHHOTO0 PpYJOHOCHOTO pPacTBOpa MO MEpe ero MNpPOABHXEHHS K 3eMHOM
MOBEPXHOCTH OMpENeNseT BO3HHKHOBEHHE B IMpefle/lax MECTOPOXIEHHS
npaMoii MHHepanbHOH 30HANBLHOCTH OT/NOXEHHA (HJIH MOHOACLEeJEHTHOMH
joHanbHOCTH). OHa XapaKTepH3yeTcs TNOCTENEHHBIM H3IMEHEHHEM MHHe-
panbHOTO BBIMOJHEHHA MO BOCCTaHHIO 6e3 3aMETHBIX MEPEpHLIBOB M 3Ha-
YHTENbHbIX MPOABNEHHH TEKTOHHKH.

Yame reonornyeckas CTPyKTypa 3HAOTEHHBIX PYOHBIX MECTOPOXIEHHH
pa3BHBaeTCi Ha (pOHe mMoOCNEqOBATENbHBIX TEKTOHHYECKHX HMIYJIbCOB,
C KOTODBIMH CBA3aHO TakKKe MOC/EIOBATENLHOE TNOCTYIJIEHHE MHHepa-
JIM3YIOLIHX pacTBOPOB, pa3nu4aromuxcs mno coctaBy. Kaxnawih Takoi
HMIYJ1bC CONPOBOXAETCH NPEPBLIBHCTHIM Pa3pacTaHHEM Py I0BMEIIA 0 LIEro
70



!

] MHHEpPAJIbHBIX KOMIIJIEKCOB. O1o0 NPHBOAHT K HOABJICHHK B MNpeaenax

LIE

HADYLICHHSA W ONpe/enseT BOSHHKHOBEHHE Bee HoJiee HU3KOTEMMEPATYPHBIX

| MECTOPOXJEHHS My/IbCAUMOHHONR (WIM nonMacueaeHTHOH) MuUHepanbHOM

soHanbHocTH. Ilepuonbl, B TeyeHHe KOTOPBLIX GOPMHPYIOTCH TakKHe,
CYIECTBEHHO pa3IHYaloLIMeCH IO COCTaBY MHMHEpalibHbIE KCMIUIEKCHI,
AOJY4HIIH Ha3BaHMe cTafuil MuHepanu3auuu [10].

INocraauiiHoe M3MEHEHHE MHHEPANBLHOTO cOCTaBa (OPMHPYHOILErOCs
MECTOPOXJeHHA 00ycnoBIHBaeTCs H3IMEHEHHEM (H3IHKO-XHMHMYECKHX YC-
JIOBHH, Tpex /e BCEro majJeHHEM TEMIEPAaTyphl, JABJIEHHA B PYJIOHOCHOM
pacTBOpe, H3IMEHEHHEM €ro COCTaBa, B YaCTHOCTH KHCJIOTHOCTH—LIETOY-
HOCTH BO BpPEMEHH M BCJIEACTBHE pPEaKUMH C BMELIAIOLMMH [OPOIAMH,
OTHOCHTENILHOH pPOJH cephl U KHCJIOpoAa H T.J.

Bonpockl cTagMitHOCTH NpOMBIEHHS Mpoliecca MNOCTMArMaTHYeECKOTo

- pyaoobpa3oBaHHs paccCMaTpPHBAalOTCs B psne cneunansHeix pabor A.T'. Be-

~ rexTtHHa u ap. [10], A.I'. Berextuna [100], B MHOTOYHC/IEHHBIX CTATHAX,

. coAepKalMX XapaKTePHCTHKY KOHKPETHBIX MecTopoXaeHHH. MHoro pa6oT
. MOCBALLEHO TaKXe€ H BBIACHEHHIO TE0JIOrO-CTPYKTYPHBIX YCIOBHH pyno-
- oTnoxenus. CoracHo 3THM JaHHBIM, X0 IpoLecca MUHEpasoobpazoBaHus
B MECTOPOXKIECHHAX pPa3HbIX FeHETHYECKHX rpynn B obiluem BHje pHcyeTcs
cnenyomum obpasom. ObpazoBaHHe PYIHBIX MECTOPOXKIEHUH, CBA3AHHBIX
€O CKapHaMH, HayHHaeTca oOMeHHOHN peakuuell MEX QY KOHTaKTHPYIOILIHMH
. ANIOMOCH/IHKATHLIMH H Kap6oHa THEIMH MOPOAaMHE MO BIHSHHEM MOCTMAT-
MaTHYECKHX pacTBOpoB. ITOT TNpolecc pa3BuBaeTcs Ha ¢(oHe nposs-
- JeHuA nnactuveckod nepopmanmu uiBecTHAKOB [160], mpuBOoaswmied
BO3HMKHOBEHHIO B HUX Oonsiuedl npoHuuaemocTty. B pesynsraTte 06pasyrores
CaJINT-rpaHaTOBbIe CKapHbl. B manbHeilieM, NpH NOHHKEHHH TEMIIEPATYPbI
pacTtBopa, (opMHpyHTCH reneHOepruTOBbie W TpPAHATOBLIE CKAPHBI C

- GonbwiMM cofepXaHUEM AaHIpPaJHTOBOH MoOJEKyNnsl (T.e. CYLIECTBEHHO

- JKene3ucThle pa3HOCTH), Haubosnee paHHHE NPONYKTHBHBIE KBAapL-KallbLHT-
nupoKceH-rpaHaT-aM¢ubonoBas MM KBapL-NOJIEBOLUNATOBAs ACCOLHALIHH
C MapareHHbLIMH LIECTHTOM, MATHETHTOM MIIH MOJIMO JEHUTOM, pexe ¢ CYJib-
bugaMu MeOH M XKenesa.

Mocnenyromue NpoayKTHBHBIE CTAIHH, OTHOCSALIHECH YXe K cOGCTBEHHO
THOpOTEpMaNbHOMY MNpOLEccY, MPOTEKAIOIIEMY B YCJIOBHAX Ppa3jI0oKeHHA
CKapHOB, IPE/ICTABJIEHbl KBapl-KalbIHTOBOH accouHaleil ¢ a KTHHOJTHTOM,
a 3ateM c xuopuTtoM. C 3THMH accoUMalHAMH MapareHETHYECKH CBA3aHbI
meenuT, MonubaeruT. [o3xe BeIgENAOTCA CYIbPHUOBI MEH, CBHHLA, IHHKA.
3akaHumBaeTCs NpPOLECC MUHEPAIH3aLHH pa3BUTHEM KBapu-kapboHaTHOH K
BGapurtoBoii accouuanmii.

IMo3gnue cTaguu mpouecca, ¢ KOTOPBIMH CBA3aHO HaKOMJIEHHE PYAHBIX
MHHEpaJoB, MPOABIAIOTCA Ha (OoHE XPYNKOro pa3pylleHHs, Bblpaxarole-
rocs obpazoBaHHeM PYyJOHOCHBIX TPELIHH.

@opmMHpOBaHHE BBICOKOTEMMEPATYPHBIX MECTOPOXKAEHHH, CBA3AHHBIX C
rpeiizeHaMH, MPOTEKAET MYyTEM METACOMATO3a C MCMOJIb30BAHHEM TPELLMHH
OTHENbHOCTH, BO3HHKUIHX NpPH CTAHOBJIEHHH BMELLAKOIIHX HHTPY3HBOB.
OHo nposBnseTcs MpeXae BCEro OKBaplEBaHHEM € OJHOBPEMEHHbBIM
3aMelIEHHEM MOJIEBbIX LUINATOB CBETJION cNof0# MM pa3BHTHEM KBapll-
Tona3oBoi Mopoabl U BbiAeNeHHEM MONMUHOOeHHTa MO0 KaccuTepHTA.

Bonee HH3kOoTeMnepaTypHble KBapLEBLIE MHJIbI, COMpPOBOX/AI0IIHECH
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rpeii3eHOBBIMH OTOpOYKaMH, HECYT KPYNHBbIE KPHCTaJUJIbl 3THX MHHEPAJIOB,
a TaKXKe apCceHOMHpPHTa M cynbpuI0B MeaW, CBHHUA H uUWHKa. B ¢opmu-
pOBaHMH 3THX MECTOPOXK/IEHHit CYLIECTBEHHYI0 pOJb HrpaeT AanbHeliulee
pa3BHTHe, NMPHOTKPLIBAHHE U BBITIOJIHEHHE TPEIIHH, BO3HHKIIHX B CBA3H C
OCTHIBAHHEM BMEIAOIIMX HHTPY3IHBOB M NMPHJIEKAIUHX Y4acTKOB MPOPLI-
BaeMbIX HMH MOpPOJ.

Pa3BuTHEe OpyJeHEHHS B MECTOPOXIEHHAX CpPEJHHX M HH3IKHX TEMIe-
paTyp BbIpa)kaeTcs TpeXIe BCEro B OKBApLEBAHHH M CEPHLHTH3ALHH
BMEUAIOMMX TIOpOf KMCIOTO cocTaBa, obpa3oBanueM KBapl-moJieBolLNa-
TOBBIX JHJI, OKBapleBaHHMEM H3BeCTHAKOB. Eciu e opyneHeHHe Mnpo-
ABNIsETCA B nopojax, GoraTelX jene3oM H MarHueM (T.e. CpPeIHEro HIIH
OCHOBHOTO cocTaBa), JIH60 eciH 3TH 3NEeMEHThl TNPHBHOCATCH pacTBO-
paMH, XapaKTepHBIMH Uil CY/JIbQHIHBIX MECTOPOXIEHHH, NMPOHCXOOHT
XJIOpHTH3alHA nopoaoobpa3yrUMX allOMOCHIHKATOB H [JOJOMHTH3AIHA
u3BecTHAKOB. C 3THM mpouLeccOM CBA3AHO pa3pyulieHue cynsGUIHBIX
KOMIUIEKCOB, HAaXOJAIIMXCA B pYJAOHOCHOM pacTBOpE, H BhINaJeHHE
cynsduaos. B panpeefimemM soiaensroTcs cynsdoconn W camoponusie 6ia-
ropoJHble MeTaJlJIbl COBMECTHO C KBapueM u kapGoHaTaMm.

B HH3KOTeMNepaTypHBIX MECTOPOXIEHHAX NPOLECC MHHEpPATH3aLHH
Hepe/JKO 3aKaHYHBAETCA aprHJUIH3allHed W KAOJMHH3AIMEH BMeLIarOHX
nopofd, 4To o0OycnOBNIEHO BO3NEHCTBHEM CEPHOKHCNBIX M XJIOPHOHBIX
pactBopoB. OB6bI4HO X€ (OpPMHPOBAHHE CPEJHE- H HH3IKOTEMIEPATYPHBIX
MECTOPOXECHHI 3aBepllaeTcs pa3BHTHEM MO3OHUX KapOOHATHBIX MHIL.
OGe 3TH rpynnel MecTOpoXAeHHi obpa3yrwTcs B yCNOBHSX NpOABNEHHS
HepeaKo XOpOIIO BhIPaXXEHHBIX pPa3pbIBHBIX HapyueHHH, Gonwell yacThio
COMPAKEHHBIX ¢ KPYNHBIMH MPOTMKEHHBIMH Pa3lOMAMH, HMEIOILHMH [1TH-
TENbHYK HCTOPHIO Pa3BHTHA, YacTO MNOBTOPAKIHMH 3HAYHTEIbHBIE
LOPYAHBIE PA3PLIBEL.

B KxayecTBe mpuMepa MOCJENOBaTeJILHOTO pa3BHTHA CTajaHil MHHe-
panu3alMH Ha (GOHe MEHAIOUIErocs XHMH3Ma MpPOLECCa MOXHO NPHBECTH
CXeMY, XapaKTEpPHYH I MHOTHX TMOJHMETAJUIH4YeCKHX MeCTOpOXAeHHH
CpelHHX TeMIepaTyp:

I cragus — paHHHe KBapLEBble XHIbl ¢ HeGONBUIHM KOJTHYECTBOM
cynsPHIOB Kenesa;

Ilcragus — cynsduanas. Kpapuessie Xuisl ¢ Cylb®HIamu xejesa,
Me[H, LIMHKa, CBHHIA (CYLIEeCTBEHHas POJIb CEpPBI);

III cragus — cynsdoapceHnanl, Oiekible pyabl, MeHee cyabGuabl
(cHHXaeTcs ponb cephbl B MpoLECCce);

IV cragus — GapuToBble, kKapboHaTHBIE XK1kl (MpHOGpeTaeT cymecTBeH-
HYIO POJib KHCJIOpPOJ; 3HAYE€HHE Cepbl CHJIBHO CHH)KEHO).

KunsHble obpa3oBaHus Kaxoil nocraenyromel cTaud MHHEPAIH3aLHH
nepecexkaroT paHee obpa3zoBaHHble MHHEpanbHble KOMIUlekcol (puc. 30).
3To JaET BO3MOXKHOCTbL CYJHTh O MOCIENOBATEIbHOCTH HX GOPMHPOBAHHA.

ITocnenoBaTeNbHOCTh PA3BHTHA PA3IHYHBIX MHHEPAJIbHBIX KOMIUIEKCOB
H BhIIEJEHHE CTaauil MHHepalH3alUHH OPOH3BOAATCA NYTEM [eTalbHOM
[IOKyMEHTallHH ropHbIX BeipaboTok, oOHaxeHuit n HabnoneHuit Ha KepHOM
ckBamHiH. OueHs GonplyI0 NOMOLLEL OKA3KLIBACT AeTaNibHLI OCMOTp 0OTBaNOB
ropHsIX BeIpaboTOK, B KOTOpBIX KOHLEHTPHpYETCH MAaTEpHaJl H3 pa3HbIX
y4acTKOB MecTOpoXaeHHH. COOTHOIIEHHA OTAENbHBIX MHHEPAJIBHLIX KOMII-
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Puc. 30. Tepeceuenne Kunoh Kanbun-
14 CO cHANEPUTOM H CHIEPHTOM KHJIbI
fonee paHHeR CTAAMH MHHepanuia-
[HH, CIOXCHHON KBApUEM H CHIOEPH-
ToM ¢ xanskonupuTom. IMo A. Kytu-
ue [10]

1 — smemalowme nopoaw; 2 — pyn-
Wil xpapu; 3 — cuaepuT; 4 — XanbKo-
nupuT; § — chaneputr; § — xamp-

LHT ¢ ApY30BOR MONOCTBIO B CEPEaMHE

JIEKCOB, YCTaHOBJIEHHbIE NpH
TAKOM OCMOTpE, OTBICKHBAKOT
B KODEHHOM 3aneraHuu (B
ofHaXeHHH MM B TOpHLIX
phipaboTkax) u TakHM obpa-
30M BBIACHAIOT HX MONOXKEHHE
B IPOCTPAHCTBE.

B Buinenenun ctagui MuHe-
PpajH3allKH, TOMHMO JeTaIbHO-
ro H3y4eHHSA MHHEPAJIbHOTO CO-
CTaBa M COOTHOIIEHHH pa3nny-
HBIX MHHEPAJIbHBIX KOMILJIEKCOB, O4Y€Hb IOMOTraeT ONpeAeNeHHE TEMIIEPATYP
obpa3zoBaHHa BXOAALIMX B HHX )KHIbHBIX MHHEPAJIOB METOAaMH FOMOTeHH-
3anuu U aexpenutauuu [70]. HabnrogeHus mokassiBaloT, 4To mpH obmem
33 KOHOMEPHOM CHHXEHHH TEMIIEPATYPHI B X01e mpoLecca pynoobpa3opaHus
MUHepanbHble KOMIUIEKCHI Kaxno# mocnedyrome# craauu o6bIYHO HauM-
HaloT GOpMHpPOBATLCA NMPH HeckoJIbko Gonee BhicOKkOH TemmepaType, 4eM
TA, NPH KOTOPOH 3aKOHYMJIOCH pa3BHTHe mpefwiyue#i craguu. Bmecre
C TEM WHOTa B TeYeHHe OfHON cTaauy Ha doue 001IEro CHHXEHHUA TEMNepa-
TYphl NPOSABIAKTCA CKa4K00Opa3HEIE €€ MOBBILICHHA.

B npenenax pyaHbIX moJiei ¥ OTAENbHBIX MECTOPOXICHHH MHHEPANILHbBIE
o6pa3oBaHusA pa3IHYHBIX CTAaJHI MMEIOT pa3HOE MOJOXKEeHHe mo riybuue
H no ¢nanraMm. O6blyHO Gonee nMo3aHHE, Kak NpaBHio H Gonee HH3KO-
TeMNepaTypHble, aCCOLMALHH MHHEDPAJIOB JIOKANH3YIOTCA OiHXke K 3eMHOM
NMOBEPXHOCTH H Ha (naHrax, 4T0 0OYCNOBNEHO MOCNEOBATENbHBIM pasi-
BHTHEM PYJOHOCHBIX pa3pbiBoB. IS HITIOCTPAHH MOXHO NPHBECTH MpPH-
mep Kanumancypckoro pyasoro nons B Cpenmedi Aszum [102]. 3pecs,
cornacHo cratuctuke, nposenedHo#t E.I'. KpacHoBeIM, pymonposBieHHA
Meau (KBapu-XalbKONMHPHTOBas ACCOLMALHA) NMOYTH HE BCTPEYAIOTCA Ha
coBpeMeHHOH 3eMHOl MoBepXHOCTH (coBmajaromieil ¢ ypoBHeM Me3o-Kai-
HO30fickoro nesenyiesa). OHM Ja0T MaKCHMyM Ha rnybunax 300—500 m
3akaHynBaloTca B 700 M or 3emHo#l mosepxHocTH. Bonee Hu3koTemme-
paTypHBIe KBapU-NOJHMETA/UIHYECKHE XHIBI yallle BCTpedarOTCH Ha IIIy-
6unax 200—400 M, a Hauwbosee HU3KOTEMIEpaTypHele kBapu-Gapurt-
KaJbUHTOBBIE NMPOABJIEHHS LIMPOKO PAcCNpOCTPaHEHB! OT MOBEpXHOCTH [0
rny6uasl 100 M. Huxe 400 M OHH OTCYTCTBYIOT.

OpHako HMEKTCA M HHblE COOTHOLIEHHA. Tak, Ha pafge GIOOPHTOBBIX
MecTopokaeHu# 3abalikanbs MuHEpanbHbie KOMIUIEKCh Oosiee No3AHKX cTa-
OMi MHHepanM3auMM nposeasloTcs Ha Gonwwed rny6uHe oT 3eMHOM
NOBEPXHOCTH, T.e. pa3BuTa obpaTHas 3o0HankHOCTh [112].
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HabnroneHus Hafl pa3MEILCHHEM Pa3IHYHBIX MHHEPAJIbHBIX KOMIJIEKCOB
B mpelenax pyAHOr0 MECTOPOXIEHHS H pPYJHOToO MOJA MOTYT OKa3aTh
noMolLls B pEeIIeHHH BONpOCa O NepCrnekTHBaX OpyleHeHus Ha ray6GHHy.
IIps HOpMaNbLHOM XOJ€ Mpollecca MHHEpasH3alHH, pa3BHBAIOILErocs Ha
¢oHe pa3pacTaHHA CTPYKTYpPhl BBEPX H Ha (IaHTH COOTBETCTBEHHO,
3feck MPOSBJIAIOTCA MHHEpa/lbHBIE KOMIUIEKCHI Oosee mMO3OHHX CTamHid,
a TaKKe M CBf3aHHOE C HHMH OKOJIODYOHOE H3MEHEHHe nopon. 3To
OTJIHYAET PaccpedoTOYCHHBIE XHIIbl H MPOXHUIKH BepX0B H ¢JIaHrOB MecTo-
pOXJeHHS OT aHAJOTHYHBIX No opme ob6pa3oBaHnil, NPOABNAIOMHXCH IPH
BLIKJIHHHBAHMH OpyAeHEeHHs Ha riyOHHY, rlle OHH NMpeacTaBieHbl KOMIUIEK-
caMH paHHHX cTajuii MuHepanu3aumd. Cneayer, oqHaKO, HMETh B BHAOY,
4TO B clydYae NposBiicHHA o6paTHO# 30HANBHOCTH MHHEpanHW3alHH Takoi
cnoco6 OLEHKH BO3MOXHBIX NEPCNEKTHB OpYAECHEHHA Ha riayOuHY, Ko-
HEYHO, HEMPHMEHHM.

Ipouecc mocTmMarmaTH4YeckoH MHHepaJH3allHH pa3BHBaeTCA Ha ¢GoHe
TEKTOHHYECKMX ABHXEHHH, yeM obycnoBneHnl Hepeako HaGmromaroniuecs
nepeceyeHns, MECTAMH CO CMellleHHeM Gosee paHHHX MHHepalIbHBIX KOMII-
JIEKCOB MOCNEAYIOIIHMH MHHEpaJbHBIMH 00pa3oBaHHAMH, CBA3AHHBIMH C
Gosee mo3gHMMH cTaaMsMH mpoiecca. HHoroa nocnenyrmuii KOMIJeKc
JIOKaMM3yeTCs NpPH NPOCTOM NPHOTKPBHIBAHHH YX€ MHHEpaH30BaHHOMH
TpemnHel. OH MOXeT BBLINOJNHATh LEHTPalbHYH ee uacTe JHbGo mnpo-
ABJIATHCA BOOJIb OQHOTO H3 3anbbaHIOB H, nepecexas kxuiay 6Ge3 cMelleHHs,
nepexoauTh Ha Apyro# ee KoHTakT (cMm. puc. 30). [Ins TakuxX PyAHBIX Teln
XapaKTepHBI NOJIOCYaThIE, YacTO rpebenyaTrie TEKCTYpH. B Tex xe cnydasnx,
Korja mocnenyrooInHii MHHepanbHEIH KOMIUIEKC pa3BHBAaeTCH B YCIIOBHAX
MpOsIB/IEHUS TEKTOHHYECKHX NBHXEHHH MO BHOBb BO3HHKalOUIEH TpelIMHe,
OTMeuaeTcs nepeceyeHHre e Gonee paHHHUX KHII CO CMEILIEHHEM.

BhisicHeHHE HampaBieHH NepeMeILeHHH Mo pyI0BMEa 0 IHM TpeLMHAM
B MpoONecce MHHEPAIM3allHH, CBA3aHHBIX C BO3HHKHOBEHHEM pa3JIHYHBIX
MHHEPAJIBHBIX KOMIUIEKCOB, OTBEYaIOIIHX Pa3HbIM CTaJHAM MHHEPATH3AIIHH,
HMeEeT BecbMa BaXkHoe 3HauyeHHe. OHO NMO3BONIAET BOCCTAHOBHTH HCTODHIO
Pa3BHTHA CTPYKTYPhl MECTOPOX/JEHHA H BBIACHHTL 32 KOHOMEDHOCTH OpY-
[eHEHHs B €ro npejaejax, B YacTHOCTH TMOJIOXKEHHe PYOHBIX CTONGOB,
06yCNOBNEHHOE TPHOTKPBIBAHHEM TpELIHH B MecTax WX H3rubos. 3Has
HampaBJIeHHEe MepeMelleHH# Mo pyAOHOCHBIM pa3phiBaM B MPOIECCE PyJO-
OT/IOKEHHA M HCNOJb3ys H3BECTHbIE JaHHbIE 3KCNEPHMEHTa, yCTaHaBJIH-
BalOUIHE OTHOCHTEIBHOE MOJIONEHHE CONPSXEHHBIX CHCTEM TPELIHH, BO3-
HHKIIHX B YCIOBHAX HANpPaBJIEHHOTO CXaTHA, MOXHO BOCCO3JaTh TEKTO-
HHYECKYI0 06CcTaHOBKY [/1s KaXJ0# cTaJHH MHHEPa TH3aLlHH, T.€. YCTAHOBHTD
COOTBETCTBYIOIIHE HM TOJIOXKEHHA NoNieH HanpsHXKEHHA MIIH TNaBHBIX ocel
pedopmanuu (A — ock HauGonemero pacTaxkeHus; C — ock HaubonbuIEro
cxaTus; B — cpefiHas ock Aedopmaiuu).

Crnegyer 3aMeTHTh, 4YTO NPH TAKHX INOCTPOEHHAX CONpPSKEHHBIMH
pa3phIBHEIMH HapyIIEHHSMH J1JIf MOMEHTA Pa3BUTHA JaHHOH CTAIMH MOXHO
CYHTaTh JIHIIBP TE, KOTOPBIE BBINOJHEHB MHHEDPAILHBIM KOMIJIEKCOM,
OTBEe4YaOIHM JIAHHOH CTa[IHH.
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5. PAIPBIBHBIE HAPYIIEHHA H TNMPOLIECC OPYJAEHEHHSHA

TexkTOHHYECKHE pa3pbiBbl, NPOAB/IAIOLIHECA B NpoUecce OPYACHEHHA

KpuTepuem oTHeceHHs pa3pbiBOB K 3TOH KaTeropuH SBIAETCH HAJHYHE
B HHX pyaHoii MuHepann3anuu. Kak 610 oT™MedYeHO panee, 10 MON0XKEHHIO
| OHH HEpEIKO YHAC/IEAYIOT JOPYIHBIE Pa3phiBbl, HO YACTO TAK)KE BO3HUKAIOT
‘M B X0/i¢ mpoliecca OpYIeHEHHA.

B noxanu3auuu cpeiHe- M HH3IKOTEMIEPATYPHBIX PYAHBIX MECTOPOXK-
JIeHHH CYLLECTBEHHYIO POJIb HIPalOT ABHXKEHHS MO OXapaKTepH30BaHHBIM
BBIIIE KPYNHBIM PYJOKOHTPOJIHPYIOLIHM pa3ioMaM, 3aJ10)KeHHBIM B 0Py I-
- Hoe Bpema. HenmocpencTeeHHO B mpejenax caMHX TaKHX pa3sioMOB THOpO-
 TepMaJibHOe OpyleHeHHe NposBIseTcA KpaHHe peako. MoxHO ykaszaTs
. JIHIIb HA eJWHHYHbIe (GIFOOPHTOBBLIE H PEIKOMETAJIbHBIE MECTOPOXICHHS.
B kpynHBIX pa3zioMax MMeHTCH OOBIYHO ML MEJIKHE PYJONpOABICHHSA,
WHOTOa Takke Oe3pyaHble KBapueBble XHJbl. PyJoBMeIlarOlHMH, Kak
*jtnpanuno, ABJIAIOTCA pa3pbiBbl, pa3BHThIE B TMpHJeXamed K HUM mnoJoce
| BMELIAIOUAX TOPOA. TakuMH MoOryT OBITH JOpYy[OHBIE pPa3pbIBEl Pa3HOro

- MPOHMCXOX/ICHHA, UMEIOLIHE PA3THYHOE MOJIOXKEHHE B npocTpaHcTee. [su-

L MKEHHS [0 KPYNMHBIM pPyIOKOHTPONHPYHOUMM (MIH pYyZONOBOAALIAM)

pa3ioMaM BBI3LIBAIOT MPHOTKPBIBAHHE ITHX Pa3pLIBOB H NMPOHHKHOBEHHE
B HHX pYJOTeHHBIX pacTBOpoB. [Ipu 3TOM opyAeHeHHe MPOSBISETCS JHLIbL
B TeX pa3pbiBaX, KOTOpbE HMEHT ONaronpHATHOE NOJIOXKEHHE [JIA NpH-
OTKPBIBAHHA.

PyoBMeIIalOIMMH MOTYT OBITh TakXe pa3pbiBHBIE HAPYIUIEHHS, BO3-

g‘ HHKalIHe KAK ONEPSIOIME B CBA3H C ABHXXEHHAMH MO KPYMHBIM pa3iio-

| mMam. Ho panexo He Bcerga NOCTMArMaTH4eCKOE OpPYIEHEHHE pa3BH-
BaeTcs B CBA3H C MEpeMEIeHHAMH M0 KPYMHBIM PyA0KOHTPOJHPYIOIIHM
pasnomaM. Py10HOCHBIMH MOryT GbITE Pa3phIBHBIE HADYIIEHHA Pa3JIHYHOTO

. MPOHCXOXKIEHHS, PACTIONOKEHHbIe 61arONPHATHO /UIA NPHOTKPBLIBAHHSA OT-

| HocuTenbHO 06UIEro HANPSHKEHHOTO COCTOSHMA JAHHOro pafoHa B MOMEHT

| pa3sBHTHSA OpYJEHCHMS.

; B psage pailioHOB H3BeCTHBI PY/JOHOCHBIE TPEIIHHBI, KOTOPBIE MOJHOB-
JIAIOT pa3pbiBbl, 3a/l0XKeHHble NpPH ckiaakoobpazoBanuH. Tak, HepenkH
PYOHBIE XHIBIL, MPHYpOYeHHble K cOpocam, momepeyHBIM K NPOCTHPAHHIO

. CKIaJ0K, MOBTOPSIOLIMM M0 MOJIOKEHHIO TPELIHHbI OTPLIBA, CONPAXKEHHBIE

. CO cknamyaTocThi. OHM pa3BHBAIOTCHA NPH TOM Xe MjaHe AedhopMalHH,

YTO H TpPEUIHHB OTpbIBA, T.e. B YC/IOBHAX BO3MOXHOCTH HEKOTOPOIoO

pacLIMpeHHs B HATNpaBleHHH NpocTHpaHHA cknajnok. Ilpumepom MoryT

CIYXKHTh pPYAOHOCHBIE Wbl HeKOTOpBIX MecTopoxaenuii Kaszaxcrana

[91] » Cakcouckux Pyneeix rop. Bonbumoe 3HaueHHe B mpolecce pyao-

OTJIOXKEHHS HMEET MOJHOBJIEHHE CONPSKEHHBIX CO CK/IAaJ4aTOCTLIO Haj-

BHIOB, CABHIOB, 2 TaKke MEXIIACTOBEKIX CPLIBOB, MEpPEeXOolsdIIMX B Hal-

urd. K nocnegHeMy THNY OTHOCST IIHPOKO M3BECTHBIE CE/IJIOBHIHBIC HHIIbI

MeCTOpOXJeHHA BeHOuro, a Taxke CBHHLOBO-UHHKOBBIE MECTOPOXIECHHA

Pyauoro Anras, rae WIHPOKO pacnpoOCTPaHEHB! COT/IACHBIE MEXINJIACTOBBIE

3aj1eXH 8 MPHOCEBLIX YACTAX AHTHKIHHANBHBIX CKIaJ0K W HA HX KPbUIbAX.

YacTo pyaoHOCHBIE pa3pbiBbl MOBTOPAKT pa3pbiBHblE HADYLIEHHA, ONpe-

JAenslolHe TPEIIMHHbIC H3JIHAHHA JIaB, MTON0XKEHHE BYTKAHHYECKHX HEKKOB,

MepJ BYJIKAHOB LEHTPAJIbHOrO THIMA, 3KCTPY3UBOB, CyOBYIKAHHYECKHX TeJl.

-
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Puc. 31. CTpoeHHe XunsHOR 30HBL, TAroTerOWEH K IKCTpy3uBy dennsuta (nnasn). Mo H.I1. Jase-
posy u ap. [71]
1 — xBapuessnie cheponuT-nopPupsl H Gpexunn; 2 — arnomepatnl Hexka; 3 — (PeNbIHTH IXCTPYIHBA;
4 — pyOHBie XHIbI, § — 30HB MPOXHIKOBO-BKPANICHHOTO OPYACHEHHS

Ipu 3ToM 06pa3yroTcs CIOXKHBIE LITOKBEPKH, 'PaHMIbI KOTOPHIX OMNpe-
[ensOTCA KOHTypamMu 3THX ob6pa3sosanuit (puc.- 31). Ha psape wmecro-
pox/eHHH pyIHbIE XHJIbI BBINOJHAIOT paJHalibHble H KOHIEHTpHYECKHE
TPELMHBI KYNONOBHAHBIX NMONHATHH, a Takke BYJNKaHHYECKHX M HHTpY-
3uBHbIX Ten. Hepeako pyaoHOCHBIE TPEIIHHBI MOBTOPAIOT MOJIOKEHHE
MENIKHX TPELIHH OTAENbHOCTH, 3a/OXHBIIMXCA NMpPH CTAHOBJIICHHH HHTPY-
3uBOB. B Takux ciyyasx obpa3ylwTcs IITOKBEPKH, CJIOXKEHHBIE CEThbIO
TOHKHX PYAHBIX MPOXKHJIKOB, TPOCTPAHCTBO MEXY KOTOPBIMH MOXET GBITh
NOYTH HaleJIo NpeACTaBIEHO PYNOHOCHBIM rpeiiseHoM. TakoBo, HanpuMep,
H3BECTHOE 0JIOBOPYAHOE MecTopoxaeHue AnbTenbepr 8 I'JIP. Kak npasuno,
rpeii3eHOBble MECTOpPOKIEHHA (GOPMHPYIOTCA HENMOCPEJCTBEHHO B 3HMAO-
KOHTAKTE FPAHHTHBIX MACCHBOB, NMPHKPBITEIX KpoBie#d nmopoxn, masonpo-
HHIAEMBIX /i PYJOHOCHBIX PacTBOPOB.

HHoraa B ycnoBHAX NMPOSBJIEHHA TaHM€HUHMAIBHOrO CXKATHA MO PAHHHM
TpELMHAM B MacCHBaX IPAaHHTOMIIOB Pa3BHBAIOTCHA BhIACPXKaHHbIE pyIHBIE
Tesnia. TaKoBbI, HaNpHUMep, KuNonogoGHble KpyTONajatolIHe rpefizeHoBbIE
sanexu LlenTpanbHoro Mectopoxnenusa B LlentpansHom Kasaxcrane [77].

YacTo pyIoHOCHEIE pa3phiBel 06pa3yloTCcs N0 KOHTaKTaM [aek CpeaHHX
M OCHOBHBIX mopoA. TakoBbl pyaHble Tela MOJHMETAJLTHYECKOTO MeCTO-
pOXaeHHA AXTala, N0JI0KEHHE KOTOPbIX KOHTPOJIHPYETCA KDHTAKTAMH aeK
nuabaza [45]. IMopo6ublii npumep npuBeneH Ttakxke B pabore E.II. Co-
HiomkuHa ¥ Op. [97). Cepebpoconepxkaniue xuinbl CakcoHCKkHX Pyaumix rop,
NpHypOUYEHHLIE K MomepeyHnIM cbpocaM, HHOrAa NPOABIAIOTCA BAOJL KOH-
TaKTOB [aek namnpotdupos nu6o nuaba3oBoro noppupHTa, BEINOMHAIOMMX
TpELMHBI OTPBIBA.

Wuorga pyINOHOCHBIE pa3speiBbl PACMONAralOTCs HEMNOCPEINCTBEHHO B
Tene pgaek. Tak, LIMPOKO H3BECTHBIE JIECTHHYHBIE KBApIEBBIE JKHIIbI
Bepe3oBckoro MecTOpoXOEHHS Ha Ypalsie BBLIMOJIHAIOT NOMEPEYHBIE Tpe-
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HBl OTpbiBa B GJIH3MepHAHOHANBHBIX Nalikax rpaHHT-mopdHpa, mia-
rHorpaHuT-nopdupa H oO6bIYHO He BHIXONAT 3a MpeleNbl HX KOHTAKTOB,
| BJI0JIb KOTOPBIX MPOC/NEKHBAETCA TOHKAA OTOPOYKAa AOPYAHOH TEKTOHH-
weckoi rnuHku. E#f npunuceiBaercs ponk cMma3iku B 06pa3oBaHHM TPELLHH
fpH BO3/CHCTBHH TaHreHUHAJBHOrO CXaTHA 6IH3IMIMPOTHOrO HanmpaBlECHHS
[68]. Ha ceunnoBo-unnkosom mectopoxaenun Ipunbpam (YCCP) pyausie
JKHIIBl 3aJleraloT BHYTpH naek amuabaszoBoro nopdupa, a He BOOJb HX
KOHTAKTOB, XOTH HMEKOT COTJIaCHbIE C HHMH 3JIEMEHTHI 3ayieraHus. [IpHuHHY
aroro M. Mamka BHAMT B ToM, uTO oDa KOHTakTa Hmaex MMelwT KpalHe
cN0XHbIe 3y64aThie OrpaHHYeHHS.

B psage crnyyaeR BO3HMKHOBEHHE PYJOHOCHBIX TPCIIHH ONpenenseTcs
HaNH4YHeM CPeOH CJIOKHON TONINH Npocloes HIH JHH3 Gonee XpymkHx
nopon. TakoBbl HEKOTOpble MECTOPOXIEHHA cpeqHed H cepepHOMN wacTeit
CBHHLOBO-IIHHKOBOTO pyaHoro mosca Boctounoro 3aGaiikanes [54]. Tak,
ga flBneHCKOM pyoHOM mnone OpYyACHEHHE pacnonaraeTcsi B TEKTOHU-
YeCKHX JIHH3aX H3BECTHAKOB, 3a/IETal0IIHX CPeH MOpoJ nec4yaHo-ClnaHUeBoH
TomuH. OHO MPHYPOYEHO K MECTAM COWICHEHHS H TMEPECeYeHHN TPEILUHH,
pa3BHThIX B 610KaX HIBECTHAKOB, pa3MEpPhl KOTOPBIX ONPEAEAIOT MacILTabbl
opyneHenus. IlonoOHble e COOTHOIIEHHS H3BecTHH B mnpenenax Haa-
HOBCKOTO MECTODOXJEHHS, I[e MOJIOKEHHE PYOHBIX TeJ ONpeneNfeTcs
. mepecevyeHHeM 30HaMHM Opekynii JIMHIOBHIOHBIX TEKTOHH4YeCKHX Omokxos
n3pecTHAKoB. B mnpepenax llynk-KaHckoro pynHoro paiftona (Tamxku-
- KHCTaH) PTYTHOE OpYAEHEHHe MPHYPOYEHO K pas3phiBaM, COMpPAXKEHHBIM C
KpyThIM HaJBHTOM, H KOHLUEHTpHpyeTCS B MecTaX mnepecedeHHil HMH
TOpPH30HTA NIIOTHLIX KOHriIoMepaToB H necuanukos [153]. IpumepHo B Ta-
KHX X€ TEKTOHHYECKMX YCJIIOBHAX, MO-BHOMMOMY, (POpMHpOBanHChL KBapl-
LIee/IHTOBblE PyAHbIE Tela Ha MeCTOpoXAeHHH p. Ozepuoii B I'opHom
~ Antae. Mx nonoXeHHe onpenenseTcs TpelHHaMH, Pa3BHTHIMA B INHIOBA/-
HBIX TeNax MecHYaHHKOB, 3ajleralolIuXx cpeau Gosiee MiIacTHYHLIX CIaHLEB
[105]. ITpuBe neHHBIE NPUMEPHI TOKA3BIBAIOT, YTO B 06pa3oBaHHK pa3pLIBHBIX
PYAOHOCHBIX HapyLIEHHH CYlLIeCTBEHHYIO POJIb HIPAalOT Pa3IH4Hs B PU3IHKO-
MeXaHHYeCKHX CBOHCTBAX MoOpoJ, cAaralpliHX pa3pe3 CIOHCTOR TOJIIH.

IIpHoTKpBIBaHHE pa3phIBHLIX HapyueHHH
B X0/ NMpouecca MHHEPARJIHIALHA

Buie oTmeuasnioch, 4TO MpH GOPMHPOBAHHH PYIHBIX MECTOPOXKAECHHH
MHUMLHOTO THOA BAaXKHYK POJIb MTPAeT NpPOLECC BLIMOJIHEHHS pa3pPBIBHBIX
HapylleHHH, pacKpbITHE KOTOPHIX 06yClOBlIeHO NBHXEHHAMH HMX CTEHOK.
Ono nposBnseTCs:

1) pacxoxaeHHEM CTEHOK B MePNEHAHKYIAPHOM K HHM HamnpaBJIeHHH;

2) NpHOTKPBIBAHHEM YYacTKOB MCKDHBJIEHHA TPH OTHOCHTENLHOM
nepeMellleHHH BAOAL HUX GJI0KOB MpHIEeXKaIIUX MOpPoJ.

IpHyYK¥HBEI MPHOTKPLIBAHHA pa3phLIBOB IyTEM Pa3[ABHTaAHHA MX CTEHOK
B NpPOLECCE pa3BUTHA OpyJeHeHHs MOTyT ObiTh pa3nuuneiMu. Ha Beico-
KOTEMIEPATYPHLIX MECTOPOXIEHHAX, MPHYPOYEHHBIX K HHTPY3HBaM Ipa-
HUTOHMJOB, MOTYT NPHOTKDBLIBATHCH TPELIMHBI OTAENLHOCTH Onaromaps
cokpalleHHI0 o6beMa nMopo/ NpH MX OCTHIBAHHH. [IPHOTKpBIBATHCS MOTYT
TakKe TPEIIHHBI OTPhIBA, CONPAKEHHBIE C OCHOBHLIM PAa3JIOMOM B CBA3H C
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Puc. 32. TIpHOTKpBIBAHKHE TPCUIHHBI B mpouecce QOPMHPOBAHHA KBapLUEBO-BONL(PAMHTOBOH
®unel (kuna N 53 BykykHHCKOro MecTOpOXICHHSA)
A — saprcork# YacTH xubl [40]; 5 — pexoHCTpY KUHM TOTO X€ yHacTka 10 pyaocobpaosanun[77]. Basto
y ®.M. Bompdcona [97). 1 — rpanoawoputel; 2 — xunpHsill ksapi; 3 — Apy3ossic nycToTsl; 4 — BONb-
¢pamut. [Lna HPOCTOTH CONOCTAB/CHHA PHCYHKOB OTAE/bHBIE 610KH npoHymeposansl. Ctpenxolf noka-
3aHO HANPABNCHWE OTONABUTAHNA BHCAYETO Doka WHAR OT nexavero

+

Puc. 33. Pynnoe none Yykyp-[Ixunra
A — nepeceyenue rematnT-ksapuesofl xunoi (/) ksapueso-nupuTosoft xunw (2); 5 — nepecevenue ksap-
ueso-nupHToBON (3) # remaTuT-kBapucsoit xun npoxunxamu (4) xeapua. [Mo E.M. Hexpacosy [89)



HXEHHAMH N0 HeMy. B03MOXHO HEKOTOpOe pacLIMpPEHHE pa3pblBOB
Jlaroaps KpHCTal/IH3aUHOHHON CHIIE BBIACNAKOMIUXCA MHHEPAJIOB, HATIPH-
p xBapua (puc. 32).
Insa pyaoHOCHBLIX Pa3pbiBHBIX HAPYLIEHHH, IPHOTKPBIBAIOLIMXCA B CBA3H
pacX 0XK/IeHHEM CTEHOK, XapaKTepHBI TEKCTYPhI BBINOJHEHHS; CTONOUaTHIE
ITHHEHHBIE KPHCTAJU/IBl HAPACTAKT HA CTEHKAX BHOBL BO3HHKILHX TPELLHH.
O/IHOKpaTHbIE MPHOTKPLIBAHHSA B NpOLECCE MHHEPATH3AIMHA IPHBOJAT K
a30BAHHIO TIOJIOCHATHIX XMW/, B KOTOPHIX 3aMeTHbI rpanuub Gonee
ANHHX MHHEpaJbHBIX KOMIIekcoB ¢ 6onee paHHUMH. [Ipu 3TOM He Hab-
'nae'rcn pa3gpobrenns, GpekuHeBble TeKCTypbl OTcyTcTByROT. JKHia,

nonHennas 6onee MO3JAHHM MHHEPAlbHBIM KOMIUIEKCOM, MPOXOOHT
60 B uenTpansHo#fi wactH, nubo no oaHomy H3 3ansbaHOOB paHHed
~ xunbl. OHa MoXeT nepecedb PaHHIOW KHIY H nepeliTh Ha Apyro#i 3anb-
@nun, He cMmelias ee (puc. 33).
- K 3Tomy xe THOy NpPHOTKpLIBAHHA OTHOCHTCA ofpa3oBaHde nycToT
. OTCNAaMBAHWA B NPHOCEBLIX YACTAX AHTHKIWHANBHBIX CKMAJ0K, OMNpe-
gé‘nenmomnx MoABJIEHAE MIACTOBBIX 3a/exell H CeUVIOBHOHBIX HKHII.
- TlpuoTkpbIBaHKMS Pa3pLIBHLIX HAPYIIEHHH B CBA3H CO CMEILIEHHEM BI0JIb
HHX NpuieralolHXx 6J0KOB MOpoJ BO3HMKAOT HA y4acTKaX MCKPHBJIEHHS
HX N0 nageHH0 M(HJIH) mo npocTHpaHuio. Ha oTaenbHBIX HHTepBanax
Pa3phiB NIOTHO TPHTHPAETCH, & HAa [PYrHX BOZHHKAKOT OTHOCHTENBHO
NPHOTKPHIThIE YYACTKH, YACTO BLINIOJTHEHHBIE Pa3Apo0IeHHBIM MaTEPHATIOM;
- OHM SBIIAIOTCS MECTAMH BO3MOXHON JoKanu3auuu pya (puc. 34).
ITonoxeHne TakHX NMPHOTKPBITHIX Y4aCTKOB 3aBUCHT OT THna H3ruGos
 Pa3spHIBOB M OTHOCHTELHOI'O TIEpeMelleHHs NpHIexamnXx 6I0K0B Mopos.
Tax, ecnm nepemelnesHe CTpOTO BepTHKANbLHO, To B ciyuae cOGpoca
NPHOTKPBIBAIOTCA YYacTKH pa3puiBa c¢ Gomee KpyThiM MajeHHEM, a NpPH
‘HagBure — Gosiee monorue HHTepBanwul (cM. puc. 34,4). B cinyuae ropu-
30HTANILHOr'O MePeMElleHUA NPH MPABOM CIOBHIe MPHOTKPLIBAKTCA YHaCTKH
TpelMHbI ¢ 66NMBLIMM, a DPH JIEBOM — C MEHBIUHM a3HMYTOM NPOCTH-
- paHHA (cm. puc. 34,5).

Ecnn xe pa3peiBHOe HapyuweHHe H3rubGaeTcd H MO NPOCTHPAHHIO, H MO

. nageHH o H(MIK) MepeMelleHHS 10 HEMY HMEIOT NMPOMEXKYTOYHOE HAMpPAB-
. nenue (Hanpumep, cOGpoco-caBur, B3GPOCO-COABHr M T.M.), TO YHaCTKH
. NpHOTKpbIBaHMA OyoyT HakJIOHEHBI B TY MJIH Apyryio cropoHy. Hackonbko
 BaxHbI HabroeHUs HAl 3aJIeTAHHEM PYAOHOCHBIX TPELIHH, MOKHO BHIETh

M3 npumepa pynonpossnenus [donnpau B Cpenueit Asuum [97]. DTo MecTo-
| POXZeHHe NnpeICTaB/IeHO 30HO# pacciaHIUeBAHHS, B peaenax kKoTopoii cpeau
. KBAPLEBO-XJIOPUTOBBLIX MOPOA PACHPOCTPAHEHBI COrNACHBIE CO ClaHle-
BATOCTBIO MeJIKHE JIHH30YKH H MNPOXHIKH pyHoHOCHOro kpapua. OHu
pacrnonaraloTci HepaBHOMepHO. Ha yuacTkax ¢ 37eMEHTaMH 3ajieraHus
cnaHueBatocTH 329°, manenne CB Z£50°, npoxHiIku cocTapisioT MeHee 5%
obsema nopopa; Gomee 5% o6bema NMOpoa OHHM CNAralOT Ha y4YacTkKax ¢
| mpocrupannem 341°, magenwe CB /75°. C saneranviem CHaHUEBaTOCTH
| (M c HHTEeHCHBHOCTBIO pPa3BHTHA KBapla) CBA3aHbl H pPa3/IHYHA B COJEp-
| wanunm mertanna (puc. 35). Tak, Majible cofepKaHHs XapakTepHbl Ui
| yyacTkoB co cpegHuM npoctupaHHem 331°, mapenne CB £50°. YuacTku
Fe 6oslee 3HauHTENBHON KOHLEHTpallHell COBNaJalT CO CpeHHM NpPOCTHpa-
F HHeM mpoxunxos 341°, napenne CB /74°. M, naxonen, obGoramennsie
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Puc. 34. TIpHOTKpLIBAHHE PA3PLIBHOIO HAPYIIEHHS B MecTaX HaruboB no najenu:o (A) u no npo-
ctupannio (B). Crpenkoit nokasaHo HATNpPaB/ieHHE OTHOCHTENLHOTO MEPEMEIICHHA M0 Pa3phiBy

N
\I\
N
3
N
2
N
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Yomsr nadesur HpOEMELEN L E

Puc. 35. Pynonpossnenue [Jonnpas. 3aBHCHMOCTb MEXKIY YTIOM najieHus (A) H a3HMYTOM Npo-
cTHpatus (5) cnAHUEBATOCTH KBAPI-XJOPHTOBLIX MOPO/I ¥ COAEPKAHHEM 30JI0TA HA Pa3THYHBIX
yuactkax pyasoro Tena N 1. Touku ¢ undppamy — HOMepa KaHaB, BCKPhIBAIOUIHX PYAHOE TEJIO,
To B.®. Yepuwimeny [97]

YYacTKH XapaKTepH3yKTCA NMPOCTHPAHHEM NpPOXHIKOB KBapua 343°, mane-
Hue CB £50°.

TaxuMm obpaszom, pa3HHLA B IPOCTHPAHHH H MaJEHHH PYJOHOCHBIX XKHJI
Bcero B 10—12° yxe cHNbHO BIHAET HAa HHTEHCHBHOCTH OpYIEHEHHS.

IMomumo HamGonee o6BIMHOrO NPHOTKPBLIBAHHS PYJOHOCHBIX Pa3phbIBOB
Ha u3rubax, NMpHOTKpLITHIE yyacTkuH oDpa3yloTcs Takke B MECTax cowie-
HEHHSi HX C CONpsAXEHHbIMH ¢ HuMM TpewuHamu. Hambonee wacto mpu-
OTKpbIBAHHA MPOMCXOAAT B MECTaX CONPSXEHHS TpPELMH OTpuiBa. Ho
Hapsajly ¢ 3THM HHOT[Ja BO3HUKAKOT NPUOTKPLITHIE YY4aCTKH B OCHOBHOM
pa3peiBe, B MECTE COYJIEHEHHH €ro ¢ Onepsolledl TPELMHON CKabIBAHHA.
IMonaratoT [29], uTo 3TO 06yC/I0B/IEHO TaKXe IEPEMEILEHHEM MO OCHOBHOMY
pa3peiBy, epeJaroAMCH 3aTEM Ha YKE HMEIOIILYIOCH ONEPAIO LY IO TPEUMHY .
Bnox nopoppl, 3akniO4eHHBI# B TYNOM YIJly MeXIy OCHOBHBIM pa3pblBOM
H onepsromeil ee TpelIHHOMH cKalbIBaHHA, YIHPAETCA B NOCIEOHIOK H CKOJIb-
3UT B/OJIb HEE B HANpPaBJIEHHH OT OCHOBHOrO pa3pbiBa, YTO H MPHBOIMUT
K €ro NpHOTKpLIBaHHIO (pHc. 36).

IlepemenieHna B npouecce pa3BHTHA OPYACHEHHA MOTYT NPOABASTLCH
Mo BHOBb BO3HHKAIOUIHM pa3pbIBHBIM HapyLIEHHAM, JTHOO MOBTOPATH
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JIOPY[IHbie Pa3pbIBHBIC HAPYIICHHS, BLIMOIHEHHBIE TEKTOHHYECKOH rTHHKOM

- @ne  gafikamu, 6o yHAacnenoBaTh pa3phiBhbl, 3ajieYeHHbIE DPAHHHMH

MHHEPANTbHBIMH KOMIJIEKCAMH. CoOTBETCTBEHHO BO3HHKAIOT JTHGO npocTeIC

~ KHUIBL, mbo CIOXHbIE, B KOTOPBIX MaTepHal Nack paHHHX MHHepaJbHBIX

KOMIIekcoB pa3apobier W cueMeHTHpoBaH Gosee mo3nuMMH o6Gpa3zosa-
HHAMH.

XOpolHM NpPHMEPOM CIIOXKHOTO [NUTENLHOrO PA3BUTHA mnpolecca
MHHEpAJH3alUMH HA (OHe NPOABJICHHA TEKTOHMYECKMX [BHXEHHH, npw-
BOJHMBIIHX K HEOJHOKPATHBIM MPHOTKPHIBAHHAM pa3pbiBHbIX HapyLICHHH,
06yCIOBHBIIMX BO3HHKHOBEHHE QOOrallleHHBIX Y4aCTKOB, MOXET CIYXHThb
pyaHoe none Yykyp-Ixunra B Cpenneft Asuu [73] (puc. 37).

I'naBHas 30Ha 3TOro MECTOpPOXJEHHA pacrmojaraeTcs B mnpelenax
HIKka Tydonas kBapuesoro nopgupa, nojgoKeHHe KOTOPOro ONnpenensercs
CONpSMEHHEM CXOAALIMXCS MOJ MPAMBIM YIJIOM /[BYX KpYTONAaJAaKOLIHX
pa3nomMoB GnH3MepHIHOHAIBHOTO H 3aMa/-CeBEpO-3anajIHOro NPOCTHPaHHSA
(cm. puc. 37). Ilo ceoemy mnonoxeHHro InasHas 30Ha NOBTOpSAET

Puc. 36. Cxema cMelleHHs MO /
onepsiomell TpelHHEe CKabi-
BAHHA C OJHOBPEMCHHBIM MPH-
OTKpLIBAHHEM rnaBHON TpelH-
Hel (3amTprxosado). [lnaw no —
B.J1. Puibanosy [29] —

Pa3ioMel, onpeaenAOlHe rPaHHIbl HEKKA. OcHOBHO# LIOB 30HBI H napaj-

- nenbHBle emy Gojiee MejkMe pa3pbiBbl HMEIOT GIH3MEpHIHOHANbHOE

npoctupanue (20—30°) u kpyTo napaior k 3anangy. C rora oHa orpaHHYM-
BaeTCs Tak Ha3biBaéMbiM CBHHLOBBIM Pa3IOMOM 3aMa/I-CeBEpO-3anagHoro

npocTupanus (290—300°), nanaroumnm KpyTO K CEBepy.

B npepenax MecTOpoXOCHMS HMEITCH KpyTomajawluue Halkd KBap-
LeBOro cHeHHT-noppupa u Oonee no3nuue pnaiike auabaszoBoro mnop-
¢upuTa, mpocnexuBalmmecs 0o azumyty  60—70°, wHorma BaONB
enquHo# TpemuHbl. Ilo dpopme OHHM COOTBETCTBYIOT BBIMOJHEHHAM TPEIHH
orphiBa. Jlaliku KBaplLEBOro CHEeHHT-NOP(HPA OTMEYAIOTCH H Ha OTIAENbHBIX
yuyacTKax B npefenaX CBHHLOBOro pa3sjioma.

Ilponecc mMuHepanu3auMH B mpenenax pyaHoro mons Yykyp-Ikunra
NpOSBHJCA B Te4eHHEe dYeTHIpeX cCTaaHif, pa3/leNleHHbIX TEKTOHHYECKHMH
nepeMelleHHAMHE BO0JIb OCHOBHOTO 1iBa I'naBHo# 30Hbl. HanbGonee panuas
CTafHs MNpEICTaBjieHa KBaplLEBO-CYIbOHAHBIMH (MPEHMYILIECTBEHHO Xallb-
KOMHPHT-MHPUTOBLIMH) METACOMATHYECKHMH H XHIBbHBIMH TeJlamMH. C nocne-
Aywoume# craguedt cBalaHo obpa3oBaHHe KBaplUeBhIX XHJI C NMHPHTOM H
rematuToM. K Tperbeil cTainn OTHOCATCA METACOMATHYECKHE TEJIA H XKHIThI
XajueJOHOBHAHOTO KBapua C TaJieHHTOM H XaabkonupuTom. Ilpouecc
PYOOOT/IOXKEHHS 3aKaH4YHBaIOT Ge3py[dHBIC KBapUeBble XHIIbI H NPOXHIKH
(puc. 38).

O6pa3osaHus BCEX 3THX CTagWil NpPOSBJIEHbI B MNpeJesaX OCHOBHOrO
wea I'nasHo# 30HBI H B mapajie/IbHbIX €My pa3pbiBax, a Takxke B omne-
PAKOIIMX TPEeLIHHAX OTPhIBA, PA3BHTHIX B €ro BHCAYEM 60KY. TH TPELIMHBI

6, 3ax. 1061 81



Puc. 37. Pynnoe none Yyxkyp-Ixunra, Inarnas sona. ITo JIL.H. Jlykuuy u ap. [72]
I — pynoHocHbie TpelllHHb; J — Pa3pbiBHbie HapyLIeHHA ¢ noloHel MuHepannianuelt; 3 — nal o auaba-
3oBoro noppupuTa; 4 — mafixu xpapuesoro cHenut-nopupa; § — Tydonass xmapuesoro nopupa,
NoKpoBHEIE; 6 — Ty onasw KBAPUEBOro NOpdHpa, CNaraloUKe HeKK; 7 — KBapuUeBhle NOpHpSLI; § — MHHe-
panut | cragun; 9 — munepans! Il cragun. A — cxeMa CTPOCHHS PYAOHOCHON XHIIB, NPHYpOYCHHON Kk One-
palowed Tpewnne; 5 — cTpoeHHe pyaoHocHOR wuakl, npHypoycHHol K TexTOHHYeckomy wRy [nasHol
30K

HMelT npoctHpanne 60—70° u nagarwT KpyToO K ceBepy, T.€. MOBTOPSAIOT
HAMpaB/ICHHE MaeK, NPOCIEKHBAIOMIHXCA HA IJIOMIAHM MECTOPONKICHUS,
XOTH M HE BCTPEHAIOTCH COBMECTHO.

PasjensHoe W3MepeHHe 3aJleraHHs PYJOHOCHBIX TPELIHH C Pa3IHYHbIM
MHHEpallbHBIM BhINOJIHEHHEM MOKA3asi0, YTO ONEPAIOLIHE TPELIMHBI, KAK M
OCHOBHOM IWIOB M mapaJuleNbHbIE €My pa3phiBbl, MPOABHIMCH B MNpolecce
pa3suTus Bcex cTazuil munepammsanmu. Kak npasuno, MHHepasbHBIE
KOMILIEKCHl Pa3IHYHBIX CTafHii MHHepANHM3allWH BhLIMOJIHAIOT pa3Hble ofe-
pAlomMe TpeuHHsl ¢ ofpazoBanrem rpebendaThiXx TekcTyp. Ho HHoOrma
pa3HYHble CTAOWH MHHEPAJIM3alHH MPOABIAIOTCH B mNpedenax eguHOM
TPELHHBI MyTEM €€ NMOC/IeJ0BaTeIbHOTO NPHOTKpLiBanus Ge3 npobienus c
obpa3oBanHueM nonocyaThix Xun (cMm. puc. 37,4). B npenenax ocHoBHOTO
pa3oMa H B napajjie/IbHBIX €My pa3phiBax (QHKCHpyeTcs pa3znpobnenme
GoJlee paHHAX MHHEPaIbHBIX KOMIJIEKCOB H LIEMEHTALIHA HX ITOCJIe Ay FOIUMH
(cM. puc. 37,B). D10 obycnoBneHo mepeMelIeHHSMH MO HEMY B rpouecce
PYOOOTNOXEHHS, 4TO NMPHBOAKIO K NPHOTKPHIBAHHIO €r0 B MECTaX HCKPHB-
JIeHH# MO MPOCTHPaHHK H MO NMAJCHHIO H BO3HHKHOBEHHIO OBOTramieHHbIX
PYOHBIX YYacTKOB.

PeayneTaTOoM 3TOro mpouecca sBHJIOCE 00pa3oBaHHE PYIHBIX CTOJGOB
B MPHOTKPHITEIX WHTeppanax I'masHoro paznoma n 060rauieHHBIX y4acTKOB
B MECTax ero conpsxeHuii ¢ onepsAOIMKUMH TPEIUHAMH OTPhIBA.

Pa3BuTHE CTPYKTYPHI MECTOPOXIAEHHS NPOJONKANOCh H M0 OKOHYAHHH
npouecca 3HA0reHHOH MHHepaNH3alMH, YTO BbIpaXaeTCs NEpPEMENICHHAMH
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" Puc. 38. PynHoe none Yykyp-Ixnunra. JuarpaMmul OpHEHTHPOBKH XHJ Pa3jIH4HLIX cTanuil
Munepausaunn. [lo JI. K. Jlykuny u ap. [72]. [naBHas 30Ha: A — KBapUEBO-CYNbHIHBIE HKHIIbI,
- 50 samepoB (< |1 —2—3—5%); 5 — KBapueBO-reMaTHTOBbIC XHIEL, 47 3amepoB (< 1 —2—3—5%);
3;— xnnel Genoro ksapua, 90 samepos (< 1—1,5—3—5%). 3oua Uy kyp-Ixunra: ' — rajesHur-
,?moopnTo:Hc *uel, 50 3amepos (< 1—3—5%)

- HeGonbWOH aMIIMTYAbl BIOJb KOHTAKTOB MHHEPA/TM30BAHHBIX TPELIHH,
YacTHYHO TAKXKE H [0 MaJoOaMITHTYIHBIM NONepeYHsIM chpocam.

W3 ckazannoro cneayer, 4To GOPMHPOBAHHE CTPYKTYPbl IHAOTEHHBIX
PYAHBIX MecTOpOXAeHHH npeacTaBnseT coboil cnoxublf QMHTENbHBIR Mpo-
uecc. OH HauMHaeTcs 3aN0KEHHUEM JOPYAHBLIX Pa3pLiBOB, Hepenko ¢GuKcH-
PyeMbIX TelaMH H3BEpXeHHBIX mopod. B mpoiecce MHHepanH3allMH OHH
HEOJJHOKPATHO MOAHOBNAKTCA. BO3HHKalOT TaKKe HOBbIE pa3pbiBbl. B Hanb-
HeileM CTPYKTYpPbl ©CI0XHAKTCH NMOCAePYAHBIMH HapyLIEHHAMH, HHOTA

- HMEHIIHMH 3HAYHTE/IbHYK) aMIUIHTYAy NepeMelleHuii.
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6. PYJAHBIE CTO.JIBbI

B nmpepenax nmocTMarMaTHYECKHX PYIHBIX MECTOPOXIEHHH opylneHeHHe
peaxo pacnpejenseTcs paBHOMepHo. O6bIYHO HAPANY C HENPOMBILLIEHHBIMH
unu cnabo opyaeHeNbIMH, HHOT[JA TMOJIHOCTbI) 3aTEPThIMH HHTEPBaAaMH
PYOHBIX KU HMEIOTCH Y4ACTKH MPOMBIILIEHHBIX PY/I 32 CHET MOBLIILEHHOTO
COJepXaHHA MeTaslla, YacTO TakKXe BCNEJCTBHE 3HAYHTEILHOT0 YBETHYEHH
MOIIHOCTH. TaKHE YYaCTKH NPOMBILLICHHBIX PY/A CPeAH HENPOMBILLIEHHBIX
uid cnabo opydeHenbIX HHTEPBajioB, WMEIOIHX OMNpENeNeHHYI0 MpOTH-
KEHHOCTb, HECKO/ILKO YC/IOBHO TPHHATO HAa3biBaTh PYAHBIMH cTONGamu.
Hepenkxo pyaHble cToNOBI MpeACTABNAIOT OCHOBHYIO NPOMBILIJIEHHYIO LEH-
HOCTb. BBIACHEHHE HX NOJIOKEHHA B MPOCTPAaHCTBE, MOBEJeHHA HA TMyOHHY
ABJISETCA OJHOH M3 rMaBHBIX 3aJay reoJora.

HenpaBuibHble HeGoNbIIME KOHUEHTPALMH PY/Ibl Ha3bIBAKOT KAPMAaHAMH,
reesgamu, kycramu. OcobGerHo GoraTele cTonbbl unuM kycTel cepeGpsaHoii
H 30J10TOH pyasl HHOrAa MMeHYIOT 6oHaHuamu. Yauie 3TOT TEPMHH ynot-
pebasercs s o6o3HaYeHHA yYacTKOB BoraTeix py/, BOIHHKIIHX B PE3YIib-
TaTe BTOpHYHOro oborauieHus. BepTHKanbHBIE HIIH KpYTOHAKJIOHHBIE
pyansle ctonGel Gomee MNH MeHee H3IOMETPHYHOIO CEYEHHsA Ha3bIBAIOT
pyaneiMH TpyGamu. ns o0603HaueHHdA NMOJIOTHX PYIHBIX cTonb6oB HHOTrIa
ynoTpebnseTcs TEPMHH "pyAHBIE 3aJIeXH”.

Pynusie cTonGbl, He JieXallde B FOPH30HTaJbHOH MJIOCKOCTH, Xapak-

TEPH3YIOTCA TAKHMH 3JIEMEHTAMH 3ajleraHHs, KaK NPOCTHPaHHE, Na/iIeHHE,
a TaKXKe IJIOCKOCTh MaJieHHs, MPOXOAALIAs Yepe3 JIMHHIO NaJieHHA H JIHHAIO
npoctHpaHus. Ho mnosiokxeHHe MX B NPOCTPAHCTBE OMpENENAETCA NMpexIe
BCEr0 MOJIOKEHHEM HX ocelf, T.e. HanpapieHHeM HauOonblueil BHITA-
HYTOCTH B IUOCKOCTH majgeHus (puc. 39). Jlnd xapaKTEpHCTHKH pYyIHBIX
cToN6OB BaXHbI H JPYIHE 3JIEMEHTbI MX 3ajeraHud. Yacto oHM HMEOT
HAaKJIOHHOE MOJIOKEHHE OTHOCHTE/ILHO  HAIpaB/ICHUA NaJCHHA (xax Ha
puc. 39).
VYron mexnay ocelo pyaHoro ctonba B MIOCKOCTH €ro MaleHHA H JIHHHEH
MPOCTHPAHHSA HA3LIBAETCA YIIOM CKIOHeHHA. OH XapaKkTepH3yeT 0TX0/ OCH
PYAHOTO Tejla OT HampaBjieHHs naleHHA. B npaxtuuecko#i nesrensHocTH
reojiora, NpH NPOBEJCHHH Pa3BE/KH H 3KCIUIyaTAllAH PYAHOrO MECTOPOX-
AeHust, ¥ 0cOGEHHO MpH NMPOEKTHPOBAHHH IIyGOKHX rOpHBIX BeIpaGOTOK,
BaXHO 3HATh Yo/l H a3WMYT HbIPAHHA HIIH CKATbIBAHHA PYOHBIX CTOJIGOB.
Yron HbipsHus oGpasyercs ocbio pyaHoro ctosba u ee mpoexuuel Ha
TOPH3OHTA/IbHYIO IUIOCKOCTh, @ A3HMYT HBIPAHHA ONPEENAETCA HATIPABJICHH-
€M 3TOH MpOEeKLHH.

HelpsHHE HIH cKaThIBaHHE pPyAHBIX cToN60B 06BLIYHO ycTaHaBNHBaeTCH
NyTeM MOCTPOEHHS, OCHOBBIBAACH HA JAHHBIX OKYMEHTAIHH MTOJIOKEHHA HA
pa3HbIX ropu3oHTax. OgHako 3TO He Bceraa Bo3mMoXHO. Bo MHOTHX cnyyasx
3TOT 3JEMEHT 3aJieraHHd pYAHOro cTonba MOXHO ONpEeNeNnuTE MyTeM
NpoCTOro rpadHYecKkoro MOCTPOEHHs, NOJB3yACh cTepeorpaduyeckoi
npoekuuel (cerkoit Bynwsda). O6 3Tom crnocobe cka3zaHoO B cneLHanbLHOM
pa3jene paboTsl, NOCBALIEHHOM ONpe/IeIEHHIO MOJIOKEHHS PYAHBIX CTONGOB..

Pasmepul pyaHBIX cTon60B Mo MpocTHpaHHK OOBIYHO BapbHPYIOT OT
10 no 100 m, uHorna Gonee. Ilo maZileHHIO OHH NPOCNEXHBAKOTCA TAKXKeE 10
100 M 1 Gonee; B peKHX cliy4asiX NPOTAKEHHOCTb MX Ha ry6HHY DocTHraeT
6onee 1000 m.
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Puc. 39. Cron6oo6pasnoe pyn-
Hoe Teno nuH3oo6pa3Horo none- ol X g
peusoro cevenus. [lo A.I. Be-
TexTHHY K ap. [11] ¢ nobasnenn-
AMH
AB — nuums npoctHpauus; K1 —
NHHHA nanenus; F'ABE — nnoc-
xocTh nageHus; KE — ocwk pyn- 7\
HOro Tena; A 'E — yron najgeHus; —ALC \'L
N e

/|

BKE — yron cxnoweuns; KEJ — 5
yron cxateiBauus; JJE — nanpas-

JIEHHE HBIPAHHA r 1 !

— AN~

Onucanus MOpGONOrHYECKHX THIOB PYIHBIX cTOJI60B ¢ 06bACHEHHEM HX

NPOHMCXOXKIEHHA JAKOTCA BO BeeX yueGHHKaX M y4eGHBIX MocoGHAX Mo py AHBIM

MECTOPOXIEHHAM. P KOHKPETHBIX NPHMEPOB pyAHbIX cTonb6oB H
HEKOTOphIE BONPOCHI HX IeHe3Wca paccMOTpeHbl B cbopHHke "IIpobnemel
obpa3oBauus pyaHsiX cTon6os”. B 3To#t rnase HamMu JaHa KpaTkas Xapak-

. TEPHCTHKA TIJIaBHBIX THNOB PYOHBIX CTOJGOB ¢ MO3HUMH CTPYKTypHOro

KOHTPOJISi HX GOPMHPOBaHHA.
ITo cnocoby ob6pa3oBanHHa pyaHbie cTONOBI MOryT OBITH pa3eneHbl Ha

" YeThbIpe OCHOBHBIE IPYNIILL:

1. Pynusbie cTonbbi, onpeaenseMble CKJIag4aThIMH GopMaMH.
2. Pyausie cTonGb!, KOHTPONMHPYEMBIE PA3PLIBHBIMH HAPYIICHHAMH.
3. Pyausie cTonbbl Ha nepeceyeHHNAX PYJOHOCHBIMH pa3pbiBAMH MOPOJ,

OMaronpHATHBIX NS PYNOOTI0KEHHS.

4. Pynusie ctonbei, onpenenseMble 3KpaHHpoBaHHeM crnabonpoHuuae-

 MBIMH MOPOJIAMH.

OpnHaxo Takoe pa3rpaHHYeHHe HeNlb3s CYHTaTh TBepabM. [Ipu ¢op-
MHpPOBaHHH PYAHBIX CTOJIGOB JABYX MEPBLIX IPYNN HEPENKO HAPAOY C TEKTO-
HUYecKHMMH GaKTOpaMH CYLIECTBEHHYIO POJIb HTPalOT pa3liHuHble CBOHCTBA
FOpHBIX MOPOJ, 4YTo BbipaxaeTcs B mpeobGnanaroimeif NpHYypOYEeHHOCTH
NPHOTKPBITBIX YYaCTKOB K OMpEEICHHbIM MOPOJaM, a TakKe 3HAYHTe IbHAS
POJIE MPOLECCOB 3aMelLEHHS HApAY ¢ BrIMoaHeHHeM nonocTeit. H HaoBopor,
pyausle cTonbsl ABYX mocneAHMX rpynn obpa3yloTcs NpH HenpeMeHHOM
Y4aCTHH TEKTOHMYECKHMX (aKTOPOB, MPEX/e BCEro pa3phbiBHbIX HapyuieHHH.

IMoMHMO yKa3aHHBIX TPYII, HEKOTOPBIE FEOJIOTH BBIAEIAIOT B Ka4eCTBE
pyaueix ctonbos oforaleHHble y4acTKH B TpefesaX pyOHBIX nojedl H

-MQCTOPO)KJIQHHH, KOHTPOJINpYEMBIE FHyﬁHHOﬁ H, KakK CJIEOCTBHE 3TOro,

HM3MeHEHHEM YCJIOBHH TeMIepaTypsl H JaBJI€HHA, a TAKXe pyIHbie CTOIOBI
NOBTOPSAIOILEHCS MHHEpaJIM3alHH, KOTOPBIE BO3HHKAKT NPH NEpECEYEHHH
PYAOHOCHBLIMH XHIaMH paHee 06pa30oBaBIIHXCA MHHEPAJIbHBIX KOMILIEKCOB,
cnoco6CcTBYHOIMX BHIMANEHAIO DY/ H3 PacTBOPOB.

O6oraleHHbIE YYacTKH; KOHTPOJHPYEMblE€ H3IMEHEHHEM MO BOCCTa-
HHIO GH3HKO-XHMHYECKHX YCJIOBHH, mo CyILecTBY, HE SABJIAIOTCH PYAHBIMH
cronbamu. OHH XapaKTePH3IYKTCHA JOCTATOYHO PE3IKHM JIHOO MOCTENEHHBIM
H3MEHEHHEM THNA MJIM HHTEHCHBHOCTH OpYJEHEHHS HA 3IHAYHTENbHBIX
nomanax — B Npejenax BCero MeCTOpOXACHHA HITH fjaxe pyaHoro noys. Hx
nosBiieHHe 06YC/I0BIEHO 30HAIBHOCTLIO PA3BHTHA MHHEPAJIH3A1[HH B CBA3H C
H3IMEHEHHEM COCTaBa pYIOHOCHBIX PACTBOPOB B MNpPOCTPaHCTBE (MOHO-
acueneHTHas 30HanbHOCThL) NHOO € MNocneqoOBaTENbHLIM TNOCTYNIEHHEM
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Puc. 40. CTpyxTypHas cxema 3anagHo# 4acTH MecTopoxienus Cesepo-Bocrounoe Xaiigapkau-

cxoro pyasoro nons. Io C.A. Alipanerany
[ — paspusrLc HAPYWICHKS; 7 — NPOCTHPAHKE H YTITBl HBID
NpocKUHK PyAHBIX TEN

poe (ocu B) cxnanox; 3 —

pacTBOPOB pa3HOro cocrapa oOBIYMHO Ha (OHEe NPOSBICHHA pa3pbIBHOM
TexkToHWKH (oBpa3oBaHus mNonWacuefeHTHONH 30HansHOCTH). Ilpumepom
noao6HbIX O0BOoraleHHBIX Y4acTKOB MOXET CHAYXHTh TaK Ha3biBaeMblii
pyaseil nosc, smigensemuii B npenenax OGamammpoTHoM pyaHOH 30HBI
MonubaeHosoro MecropoxaeHns Bocrouneit Koynpan [161]. On mmeer
3HAYHTEJILHYIO TIYGHHY pacnpocTpaHeHus No BEPTHKANH W, OrPaHHYHBANACE
CBEpXYy M CHH3y cnabo MHHEpa/H3O0BaHHBIMH HaJPYIHBIMH H MOAPYIHBIMH
NOSCaMH, MOJIOr0 CKJIOHSeTCA B HAampaBlieHHH 3amaasoro gnawra mecro-
poxnaeHns. BolHukHOBeHHe pynHoro mosca Ha Boctounom Koympane
o6BbACHAETCA MOCNEN0BATENbHBIM MOCTYNIEHHEM PYAOHOCHBIX PAcTBOPOB
Pa3HOTO COCTABA.

O6oranieHHble y4acTKH, BO3HHKIIHE B CBA3H C MNOBTOpsiowelcs
MHHepanu3aiuell, Bpaj Ju cleayeT BhIIEAATh B CAMOCTOATE/IbHYIO IPyMmy.
Hx MOXHO paccMaTpHBaTh kak pPa3sHOBHAHOCTb PYIAHBIX cTonGoB Tperbeil
rpynnbi, POPMHPYIOLIHXCA NyTEM B3auMOAeHCTBHA PYAOHOCHBIX pACTBOPOB
¢ nopoaamH, 6IaronpHATHLIME A/ JIOKaJH3ALHH OPYACHEHHA.

Moryt OuiTh BhieNeHB! TaKXe pyAHble CTONOBI, ABNAOIIHECA KOMOH-
Hauue#f paga pasHBIX THIOB.
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JauHble, NOJyYeHHBIE NIPH YCTAHOBJIEHHH HBIPAHHS M3BECTHBIX PYIHBIX
:7oNGOB, MOTYT NOCNYXHTbL OCHOBOH /1A TPOTHO3HPOBAHUSA HA MPHJIEXKa LLei
oM APYrHX, elle He BCKPHITBIX 3po3Hell pyaHuix cTonbos, KOHTpo-
ARPYECMbIX 2HAJOTMUYHBIMK COYCTAHMAMH 3IEMEHTOB CTPYKTYphi. B cnyuae
KOHTDOJIS TOJIOXKEHHS PpPYAHLIX CTOJOOB B OCHOBHOM TEKTOHHYECKHMH
gakTopaMH JUIS 3TOr0 MOMeT ObITh HCMONB30BAHO CTATHCTHYECKOE
H3MEPEHHE 3JIEMEHTOR 3ajleraHud OCHOBHBIX CK/IAJ0K, OCIHOKHAKIIHX HX
MENKHX CKJIa[0K H pa3pblBOB Ha BCeil MIOIAAH PYOHOTO MOJIS, BO3MOXHO
fonee 4acTO H KenaTelbHO BKpecT npocTHpaHus. IIpm obpaborke 3THX
HHBIX CJIEQIYET BBIAENATH OJI0KH (IOMEHBI), XapaKTepH3ylolHecs Gnu3ku-
3HaYeHHAMH 3THX 3JIEMEHTOB 3aneraHus. Belgenesue cpeiH HEX pyIHBIX H
fe3pyOHBIX YYACTKOB M MX CpaBHEHHME IMO3BOJAKT BCKPBITh [€TalH
CTPYKTYPHOTO KOHTpOJA pa3MelleHHs 0boraleHHbIX y4acTKOB H HAMETHTD
‘mopobHble Xe y4acTKH B mpexaenax Hsysaemodl nnomaan. Ha xopowo
H3Y4EHHOM CYPbMAHO-PTYTHOM MecTopoxaenun Xafinapkan C.A. Afipame-
TAH YCTaHOBHJ, 4To HauOonee GoraTble y4acTKH PTYTHOTO OpYIeHEHHS
B [OKACTIEPOMIAX, PAa3BUTHIX MO KOHTAKTY M3IBECTHAKOR ¥ MOKPLIBAIOINX
CNaHUEB, TATOTET K AOpaM MeNKHX CKJIaJ0oK CeBEpPO-BOCTOYHOIO
- pocTHPaHHA ¢ HauboJiee KPYThIMH yrilaMH HeIpSHAA WapHUPOB (puc. 40). B
Cilyuyae KOHTPOISA JIOKaJH3alHH OPYIEHEHHH COYETAHHEM pa3pbIBHBIX
HapyuleHu# ¥ GiaronpuATHBIX Mopojd Heo6XoAMMO TIIATeNbHOE H3ydeHHE
pa3pe3a, a TaKXKe COCTaBa M (H3HKO-MEXAHHYECKHX CBOHCTB ciararomIux
: nopon. IlyTem comocTaBneHHs 3ITHX JaHHBIX C XapaKTepHCTHKaMH
nopoa, crnocoGCcTBOBABIIMX BO3HHKHOBEHHIO YX€ M3BECTHBIX pYAHBIX
€T0JI60B, yIaeTcs BBIAETHTb YYacCTKH, T/Ieé TaKXe BO3MOXHO OXHOATh
TMpOABJ/IEHHE OPYIECHEHHUA.

Pyausie cTonbm (3a1eH), onpeje/isemMble CKIaA4ATHIMH (hopMamMH

K aToii pa3HOCTH OTHOCATCA MpeX /e BCero pyAHbIE TENa, MPHYPOUYEHHBIE K
y4acTKaM NMPHOTKpPBIBAHMA MO KOHTAKTaM IJIACTOB MOPOJ € pa3/IH4HBIMH
@nanxo -MEXaHH4YeCKHMH CBOHCTBAMH B IPHOCEBBIX YACTAX AHTHKJIHHAJIBHBIX
cknanok Hiruba co ckonekenuneM (puc. 41,4). Takossl, HaNpHMep, LWHPOKO
H3BECTHBIE KBapl-30JI0TOPYAHbIE TeNa MecTopoXaeHus Benauro B ApcTpa-
' NN, COTNACHBIE PyAHBIE TENA HEKOTOPLIX MeCTOPOXAeHUH Pyanoro Anras,
- Ciofia e MOXHO OTHECTH PY/IHBIE CKOTJIEHHA B MPHOCEBBIX YacTAX CKIaAO0K

TeyeHWs, BO3IHMKIuWe Onaronaps NepeMellieHHIO PYyAHOTO MaTepuana w3
~ KpBUTbEB C TONYTHBIM BHILIENIAYHBAHHEM HEKOTOPBIX KOMIIOHEHTOB TPH
MeramMopdH3Me BMellawimux nopon. IIpHMepoM MOTYT CNYXHTHL PYAHBLIE
. 3aJieXXM HEKOTOpLIX Xesie3opyAHbIX MecTopoxaenud Kpusoro Pora u
Rypc:oﬁ MarHHTHOW aHOMajuH. DTH pYOHbIE Teja NPOTATHBAKOTCA H
. HBIDAIOT COOTBETCTBEHHO IOJIOKEHHIO ONpEAENSIOUHX HX IIAPHHPOB
- CKJIaZIoK, YTO He TPYy/JHO yCTaHaBJIMBAETCH, Kak 3T0 GyeT NOKa3aHO B YacTH
- Bropoil paboTel. Hepenko mpHOTKpbiBaHHE B MPHOCEBOH YacTH CK/AJOK
- obycnosnuBaeTcs BO3AcHCTBHEM KPYTHIX NpPOAOJLHBIX HAaJBHIOB, MpO-
ABJIAIOLIMXCA BAONP KpBUILEB CKJIaJO0K, HA OTHENbHBIX ydYacTkax, MpH-
- obperalomux cexymee nonoxenne. [logo6Hoe coueTanne cknaayaTeix Gopm
¥ pa3phLiBOB WIBECTHO ¥ HA YNOMAHYTHIX Bhillie MecTopoxaenusnx. Iipu atom
BO3HHKAIOT Py[HbIE TeNa, HAHGOBIIAA MOLIHOCTE KOTOPBIX NPHXOJHTCH HA
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Puc. 41. Hexotopuie TuNsl pyausix ctosnbos
A — B npHOCesOH YACTH CKNANKH B CBAIH C NPOSBICHHEM HAJRHTA; 5 — Ha xphine CKNanKu B MecTe HIruba
nnactos; B — Ha ydacTKe HCKPHB/IEHHN pa3noma; | —Ha NepeceveHHH palphiBHBIX HApyweHuf; J — Ha
conpAXeHHH pa3psiBos; £ — Ha cONpsKCHHH palphuiBa ¢ onepsiomefi ero Tpemunoi; XK, 3 — Ha nepecese-
HHH PYJOHOCHBIMHE XHIAMH 0poJ, 61aronpHA THLIX N0 MecXaHHYecKHM (XK) ¥ xHMHveckuMm (J) caoficTBam;
H — nop 3xpasom cnabonposuuaemuix nopon '

VYACTKHM COMPHKEHHWS KOHTAKTOB NNAcTOB ¢ HaaBuramu. HwelpsAue ux
onpenenseTcs JIMHHEH [epeceveHUs NOBepXHOcTed HannacToBaHHA H
pa3psiBa.

HexkoTopyro pa3HOBHOHOCTE MPEACTaBISIOT pyldHble cTonGwl (BepHee,
PYHOHBIE 3a7I€KH), NPHYPOYEHHBIE K MecTaM H3rHOOB Ha KpBUIBAX CKJIAOKH,
nubo B cBs3H ¢ prexcypamu (puc. 41,5). Ou# BOIHHKAIOT NPH OTHOCHTEIEHOM
NpOoCKa/ib3bIBAHHH OJHOTO IUIACTa OTHOCHTEJILHO [PYroro, 4To NMPHBOAWT
k 06pa3oBaHHIO NPHOTKPBITHIX Y4acTKOB. HBIpSAHHE TakHX pyOHBIX Tes
OnpeAenseTCA NHANEH cOnpsKeHHA OCHOBHOH MOBEPXHOCTH HAIJIACTOBAHHA C
MOBEPXHOCThIO FPaHHULLI CIOEE B MecTe Maruba.

Haorna oboraiieHHBle pyQHble YYacTKH BO3HHKAKOT NPH HANOXKeHHH
cknagdaTocTH AByXx HanpaBneHuit. IlonmoXerWe TAaKHX pYAHBIX Tell
ONpeNeNnseTcs COYeTAHHEM LIAPHHPOB CKIaNoK 000HX HampaBneHHH; Takue
pYyAHBIE Tela HMEIOT CHNOXHYyI0 nenemkoobpasnyro, Gompmel dHacThio
HeNnpaBH/IbHYIO (OPMY H OGBIYHO HE BBIICPKHBAIOTCH HA CKONbKO-HHOYIB
3HAYHTE/IbHOE pacCTOSHHE. BRISCHeHHe Ha/IHYHS HAJIOKEHHOH CKNag4aTOCTH
NpOH3BOANTCH JIyTEM MAaCCOBBIX 3aMEPOB 3JIEMEHTOB 3aJIEFaHHA CIIOHCTHIX
Tonuy W Wx maneuefimiedi cratucTHueckoil obpaboTkh (cM. 4YacTh BTOPYHO
paboTsi).



Pyansie cTo/6bl, KOHTPONHPYEMBIE PAIPHBHLIMH HAPYIICHANAMH

K 3T0if pa3jHOCTH OTHOCHTCA NoJaBiasiollee GONbIIMHCTBO H3BECTHBIX
pyAHBIX cTONGOB, pa3BHTBIX B MNpeAeiax MOCTMAarMaTHYECKHX PYIHBIX
JECTOPOX ACHNMH KMALHOTO THMA, B TOM YHC/IE ¥ 3HAYATEILHAA YACTh PYAHBIX
ipy6. Cpenm xapakTepH3yeMBIX PYOHBIX cTon6OB B CBOK O4epeAb MOTYT
BITH BBIZIEJIEHB! CIEAYIOLIHE THIBI.

1. Pynusle cTonbbl B MECTaX HCKPHBJIEHHH PYJOHOCHBIX pPa3pbIBOB.

2. Pynubie cTon®bl Ha NepeceyeHHAX Pa3phiBOB.

3. Pynuele cTonGbl B MeCTaX CONPAMEHUA PA3IPLIBOB.

Pyanpie cronGul B MecTax HCKpHB/AEHHH pyJOHOCHBIX pa3phLIBOB.
OABJIEHHE Ta KMX PYAHBIX cTonGOB (pHc. 41, B) onpeaenseTcs BLINOJIHEHHEM
ynHo#l Maccoll OTHOCHTE/IbHO NPHOTKPHITHIX YYacTKOB, BO3HHKAKIIHMX B
TaX HCKPHUBIIEHHA PA3PHLIBOB B CBA3H C TPOSOILHBIME NEpeMEMIEHUIMHU HX
HOK H 3aTOJIHEHHBIX pa3aApo6eHHBIM, 6o/lee NpOHHIIAEMBIM MaTEPHAJIOM.
pocTeiilne BapHaHT Bl MOJIOKEHHA TaKHX Y4YaCTKOB MPHOTKPBIBaHHA 6 bLTH

CCMOTpEHB! Bhime. HuIpsHHe NMPHYpOYEHHBIX K HHM pPYAHBIX CTOJIGOB
IPEIENAETCR MONOKEHHEM MHUM CONpPSIKEHHA NPUTEPTOH NMOBEPXHOCTH
HKH pa3phiBa H yYacTKa CTeHKH Ha H3rube, ONpelensroleM ero mpH-
KpbIBaHHE, KaK 3TO MOKa3aHO HHXe (CM. 9acTh BTOpPYIO paboThl).

Pyansie cTonbml Ha nepecevenmax padpmpoB. OOpa3opaHHe TakHX
PyAHBIX cTONGOB 06yCNOBIEHO PA3IBATHEM NOBBILICHHON TPEIHHOBATOCTH B
MEcTe TNepeceyeHHs pPYAOHOCHOrO pa3pbiBa C OJHHM HJIH HECKOJbKHMH
A3pBIBAMH JPYTHX HanpaBieHuHA. 3To 61aronpuUATCTBYET NPOHH KHOBEHHIO
DYJOHOCHBIX pACTBOPOB, 4 TakKXe MPHBOJHT K H3IMEHEHHIO (H3IHKO-
XMMHYECKHX ycrnosui, yTo ¥ cnocobGcTeyeT pyaocoTnoxennio. Hapany c
BITOJTHEHHEM TpEIUHH BechbMa CYIIECTBEHHYK) PpONb B JIOKAaIH3aUUH
OpYIeHEHHA HIPalOT MPOLECCHl 3a MELECHHA.
®opma Takux pyaHeIXx cTonboB MoxeT ObITh pasnuuHoif (puc. 41,T).
Ecnu pmemaromme noposl 3aMellaloTes OTHOCHTENbHO cnabo, obpasyroTes
pyaHsle cTonbGwl KpecToobpa3Horo ceueHus. YacTo OHH HMEIOT OKpyrihie,
3NUNICOBHIHBIE OYEPTAHHA, HHOTAA C ano(H3aMH MO ONMpENENAOIIHM HX
TIOJI0XKEHHE pa3phIBAM.

KpyTonapaioumpe oxpyribie B CeHEHHH pyAHbie cTONOLI, HIH pyaHbIe
TpyObl, HHOT/1a pacnpocTpaHAOTCA Ha Gonbine rny6unsl. MMmeroTcs nanube,
4T0 HA riy6HHe pyaHsle TpyObl HHOTIA MEPEXOIAT B xkHIoo6pa3Hble Tena.
'i PHMEPOM MOTYT CJYXHTh HEKOTOPblE YYacTKH MOJHMETAJIJIHYECKOTO
MecTopoXaerns AnTeiH-Tonkad B Cpeanelt Asum [160). Kctatn, B pyassix
Tpy6ax 3TOro MECTOPOKACHHA, 3aJETAI0IMX CPENH U3IBECTHSKOB, XOPOILIO
BLIAB/IAETCA poOJib 3aMelleHHs NpH uX obpaszoBawmu. OkpyXarou@as 3TH
- Tpy6sl kaiima cymiecTBEHHO MHPOKCEHOBOro CKapHa NpencTasyieHa cTonbo-
00pa3HBIMH KpHCTa/lJaMH rejeHbepruta, BpacTAOIIMMH B BHIE LIETKH BO
BMEUIAIOIIYIO IOpOay.

HelpsHHe oxapakTepH30BaHHBIX PYJAHBIX cT0JI60B onpenensercs THHHEH
CONnpsiXeHHs pa3pbIBHBIX HapymeHui, 06ycIOBNHBAIOIHMX HX BO3HHKHOBE-

‘HHe,
§ HexoTopo#t pa3HOBMOHOCTHLIO ABASIOTCA pyadbie cronbsi, obpaslyio-
IHecs HA yYacTKaX MEpeceyeHHs PYAOHOCHBIMH pa3phiBAMH 30H pacc/laH-
leBaHMA HITH pa3apobneHus cpeas oAHOpoAHbIX nopoa. O6eIYHO Opy AEHEHHE
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pa3BHBaeTCHs NyTeM BLIMOJHEHHS TPEUIHH, a TakKXe 3aMEelIEeHHs, pac-
NPOCTPAaHAETCA BJOJIb 30HBI PACC/IAHLEBAHHSA B CTOPOHBI OT ME€PECEKAKLIETD
€e PYAOHOCHOTO HAPYLIEHHS H NMOCTENEHHO BhIKJIHHHBAETCH.

HbipsiHHe TaKMX pyAHBIX cTOJIGOB ompepensercs NUHMel NepeceyeHus
PYOOHOCHOTO pa3pbiBa € IJIOCKOCTBIO, OTPAXalILUEeH cpejHee 3ajeraHue
30HBI paccaHIeBaHHA.

Pyausie cTonbpl B MecTax conpskennii paspmiBoB. Yalue Bcero Takue
pyaHbie cTonbbl obpa3yroTcA B y4acTKaX YTHIKAHHA H OTpaHHYEHHA 110
MPOCTHPAHHK PYJOHOCHOTO Pa3pbIBHOTO HAPYIIEHHA HOPYAHLIM pa3pbiBOM
nop yriom, 6nH3kuM K npaMoMy. Tako#t nopynHBIH pa3psiB MoXeT GbiTh
NpeACTABJIEH pa3jioOMOM C T[JIHHKOH TpeHH#A, 30HOH pacc/laHLeBaHHS,
a Takxe nafikoi cpenHux 1H60 OCHOBHBIX MOPO/, MPHYPOYEHHOMN K AOPYAHOI
TEKTOHH4YECKO# 30He,

IToaxons x nofo6HBIM pa3pbIBHBIM HapyLIEHUSAM, PYJAOHOCHBIH pa3phis
pa3BeTBIAETCS Ha LEJbIH pAJ COCTaBIAKILMX, HEpeoKo ¢ obpa3oBaHHEM
mTokBepka. Hapsngy c BLIMONHEHHEM TpEIHH OpYdeHEHHE pa3BHBAETCH
nyTeM 3aMelleHHs, H oOpa3yloTcs pyaHbie CTOJOBI, MOCTENEHHO BBIK/IH-
HHBalOLIKMecs Ha ryOHHY M C yOaJIeHHEM OT OrPaHHYHMBAIOLLErO pa3pLiBa.

B nnaHe Takue pyaHbie cToa6bI MOTyT HMeTh T- unu I'-06pa3nyro gpopmy
(puc. 41,[). IloBenenue ux Ha rnyOHHY onpejenseTcs JHHHUEH cONpsKeHHs
PYZOHOCHOTO H OTPaHHYHBAIOIIEr0 €ro Mo MPOCTHPAHHK COMPATAOLIEroCs
C HHM JOPYOHOTO pa3phiBa.

Pa3HOBHAHOCTBIO XapaKTepH3yeMBIX PyIHBIX cTonbGoB sBnsoTca 06o-
raileHHble YYaCTKH Ha CONMPMKEHHAX PYNOHOCHBIX Pa3/IOMOB H ONEPSHOLIHN X
TpemuH oTtpbiBa (puc. 41,E). Ilepememenus no pa3spbiBy B npolecce
PYJOOTJIOKEHHA MPHBOAAT K MPHOTKPBIBAHHIO MPHJEKAIIMX K HEMY 4acTeil
ONEPHIOIIHX TPEUMH: B HHX JIOKaJM3yeTcsd OpYIeHEHHE, MOCTENEHHO
BHIKJIHHHBAOLLEECA ¢ yIajleHHeM OT pa3pbiBa. HHorga taxkue oborauieHHble
YHACTKH CYIIECTBYIOT OJJHOBPEMEHHO C PYAHBIMH CTON6aMH, pa3BHTBIMH Ha
HCKPHBJIEHHAX TOTO )K€ OCHOBHOIO PYJOHOCHOIO pa3phiBa.

Pynnsie cTon6bl HA mepeced4eHHAX PYAOHOCHBIMH Pa3pbiBAMH
61aronpHATHLIX 1JIA OPYAeHEHHA NOpPoj

Pynuele cTonGul, BepHee pyjHBIE 3a/IeXH, 3ToH pa3HOCTH Xapak-
TEPH3YKTCA TeM, YTO PYHNOHOCHBIN pa3psiB, ciabo opyaeHenwi wiu gaxe
npaKTHYecKH Oe3pyaHbiif, npHOOpeTaeT NpOMBIIIJIEHHOE COIepkaHHE MeTaJl-
71a Ha yYacTKe MepeceyeHus Mopo, OTIHYAKUHXCA OT OKPYKakoLWeH Toamy
CBOHMH (H3IUKO-MeXaHUYECKHMH MJIH XUMHYeCKHMH cBolicTeamu. IToMumo
MOBHILIEHHA COIEPXXKaHHA MeTaJlJla B peJesiaX caMoro pyI0HOCHOTO pa3psbiBa,
HepeaKo OpyJcHEHHEe pa3BHBAETCA TakK¥Ke MO NMopaM H MenKoH TpeuuHoBa-
TOCTH H B 3THX NEpeceKaeMbIX HM NMOpPoOJax.

B COOTBETCTBHH CO CKa3aHHBIM CpeIH paccMaTpHBaeMOH pa3HOCTH
BBIIENAIOTCA pyAHble cTonObl (3amexu), obycloOBIeHHBIE nepeceyeHHEM
PYAOHOCHBIM Pa3pbIBOM Nopof, 61aronpHATHLIX N0 GU3IMKO-MeXaHHYeC KHM
mu6o Mo XHMHYECKHM CBOHCTBaM.

Pynusle 3anexxu, ompeaeiseMbie NOpoAamMH, O61aronpHATHBIMH A48
Opy/ileHeHHA N0 (PHIHKO-MeXaHH4eCKHM cBolicTBam. Takne nopoasl oTinya-
FOTCA MOBBIMEHHOH crnocobHOCTBIO K TpeuwHooOpa3oBaHWIO (T.e. 3HAYM-
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BHOH XPYNKOCTBIO), 2 TAKXKE JOCTATOYHO BBICOKOH MOPHCTOCTBLIO H NMpO-
muaemocTbio (puc. 41,K). Ilpumepom noxanusauuu opyneHeHus B Gosee
pYNKHX MOpPO/ax, 3ajeralouMx cpeau 6oiee NIacTHYHBIX, MOTYT CIYXHThb
(¢ YNOMSHYTHIE paHEEe IUMPOKO H3BECTHBIE XHIbl BepezoBckoro mecto-
yoXKeHHA Ha Ypane. 3aech rnaBHas Macca pYJOHOCHBIX KHJ 3ajeraer
0JBKO B Tpegenax [aek; OHH HMEIOT CEKYIUee MOJIOKEHHE M MOYTH He
BIXOAAT 3a MX mpejesibl. TpeliHbl, BMELIAIOLME ITH XKHJIbl, HECOMHEHHO,
feKTOHHYEC KHE, TOCKOJIbKY MepecekaroT Pa3HOBO3PacTHLIE JalKH B MECTaX
ix nepeceveHus. Popma WX HeNMpaBHJIbHAA, COOTBETCTBYIOIIAN TPELIHHAM
pbIBa, a MO KOHTAKTAM JaeK C MHTEHCHBHO pacclaHIOBaHHBIMH
elIAOLIMMH HX CJIaHAMH HMMEKTCA COTlJIacHblEé KBaplEBblE JKHIIBL
OHEYHO, He HCKJIIOYEHO, YTO NMONEPEYHBIE PYJOHOCHBIE TPELIHHE! OTPBIBA
CNEyOT KOHTPAaKUHOHHBbIE TPEIUHHbI, BO3HHUKIIHE B NaiiKax mNpH HX
BIBAHHH.
Ha wmecropoxgenusx HOxHo#t Kuprusuu rnasHas macca pPTYTHOTO
)pPYAEHEHHS JIOKAIIH3yeTCs CPENM XPYNKHX, CHIbHO TPEUIMHOBATBIX H
AOCTATOYHO MOPHCTHIX KACNEPOM/OB, BO3HMKIIMX MO M3BECTHAKAM MOM
joKpbilIKo#i cnanues. OpyldeHeHHe 3ajledHBAeT ceTh TPENIMH, a TaKke
OJIHAET MOPHI ¢ 06pa3oBaHHEM BKPAIJEHHOCTH,
Ha cBHHIIOBO-IHHKOBOM MecTopoxaeHun Inebpyc (Ceepheiii Kapka3)
)YOHOCHBIE TpEIIWHBI, NEpeceKarollue NaiKky kBapuesoro nopdupa co
CMELIEHHEM €€ KOHTAKTOB 70 | M B NJiaHe, BBIKJIMHHUBAOTCH BO BMELLAO LIMX
¢naHnax Ha kopoTkom pacctosHuu [23]. [ITpumMep coBMecTHOroO BIUSHUA Ha
T0KalH3alHi0 OpyAeHeHHs (M3MKO-MEXaHHYECKHX CBOMCTB mopoj H mpH-
DTKpLIBAHHA DYyHNOHOCHOTO pa3pbiBa npHBedeH y B.M. Cmupnosa [136].
PyIoHOCHAS TpellMHa NpH mepexonae u3 6Gonee nuacTHYHBIX mopoj B Gonee
pynkue “npenominsercs”’, npuoGperaetr Gosee KpyTol yros nageHus.
B casu ¢ HeGonbIIHM nepeMellleHHEM ee CTeHOK THna cbpoca (?) atoT
ACTOK MPHOTKPBIBAETCS M BO3HUKAET MOLIHOE pyJHOE TeNo.
Pyanbie 3a/jie/KH Ha NepecedeHHH pYJOHOCHBIMH Pa3lphiBAMH TOPOJ,
JIArONPHATHBIX [UIA PYIOOT/IOKeHHs N0 XHMHYecKHM cBoiicTBam. Takue
)YOHbIE 3a7IE)KH BO3IHHKAKOT B TeX ClIyYasX, KOTJa PYAOHOCHBIE Pa3pbIBbI
TiepeceKal0T MOPOJBI, BCTyMalollHe BO B3aHMOJEHCTBHE C pacTBOpaMH,
HWXKYILHMHCA 1O 3THM paspeiBaM. IlpuMephl Takux 3anexed Obuin
npusenens! Buime (cm. ri. II, pasn. 2). HanoMHHM, 4TO cKapHOBO-pYyIHBIE
1a CBHHIIOB O-IIHHKOBBIX MecTOpoXAeHuit ManaHckoro paiiona B Bonrapuu
06pa3oBauck MO MPOCIOAM MPAMOPOB CPEIH TOJNIUH THEHCOB, B MecTax
pecedeHHs MX PYIOHOCHBIMH XHJaMH. MelubskoBoe H BoJb(pamoBoe
(rnaBusiM 00pa3oM LIeeTMTOBOE) OpyIeHEHHE Ha MecTopoxaeHuH Kru-
. Tebepna (Cesepublii KaBka3) 10KanM30BaHO B MECTaX MEPECEUEHHs PYyIO-
HOCHBIMHM KHJIaMH TUacToB amM(puOONHTa cpeau CIIHOAHCTO-KBAapLEBBIX
nanues (puc. 41,3). [logo6HbIE NPHMEP bl MOXKHO 3HAYHTEIBHO YMHOKHTE. K
3TOif e pa3HOCTH OTHOCATCS 3aJIeXKH, TPHYPOYEHHBIE K MECTAM TepeceyeHH S
JOHOCHBIMH JKMJIAaMH IUIACTOB MOpPOJ, COJEPXAalHX BKpaNJIeHHOCTh
neduaoB, a Takke oboralleHHBIX OpPraHHYECKHM BellecTBOM. Bo Bcex
AKHX Cly4asX PyIHbIE 3a/IeXH MMEHT (OpMy JIEHT, NMPOTATHBAIOILIKUXCA
COOTBETCTBEHHO JIHHHH TMepeceyeHHss KOHTAaKTOB, OnaronpuATHBIX U4
'PYIOOTIIONKEHHS MOPOJ C PYAOHOCHBIMH XHJIaMH.
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Pyaubie cToa6bl, onpeaesiseMble JKPAHHPOBAHHEM

Pyausie cTONGBI 3TOr0 TUMA, MO CYTH AENA, MPEACTABIAT COYETAHHUS ¢
apyrumu pasHocTamu. Ha ux ¢dopMupoBaHHME Hapsdy C 3KpaHHpOBaHHEM
OOBIYHO OKa3BIBAIOT BJIMSHHE TOPHbIE MOpPOABI, GIaronpusATHBIE oA Py-
OOOTIIOXEHHUA, @ TAKKE CEKYLIME TPELIMHbI U MEXIUIACTOBLIE Pa3phIBE
PoJsib 3xpaHUpOBaHHSA CBOAUTCSH K MOJANPYXHBAHUIO PYIOHOCHBIX PaCTBOPOE
MOJIYNIPOHHALIAEMBIMH MOPOJaMH. B HemocpenCTBEHHOM KOHTaKTE€ C HHME
pyAa kak Obl pacTekaeTcs B CTOPOHBI OT pa3phiBa, CaM € OH HEpEAKe
pa3BETBJISETCA U B cllyyae 6/1aronpuaTHLIX nopoj o6pa3yeT 160 LITOKBEPE,
nubo pynHoe Teno 3amelleHHsA. IIpuMepoB TakHX pyOHBIX TEJl MOXHO
NPUBECTH OY€Hb MHOro. Tak, Ha H3BECTHOM MECTOPOXICHHH AMEPHKIE-

_Hetrn (puc. 41,H) opyneHeHne B kBapuuTax obpa3yeT pyaHble CTOJIOLI Hza
rpaHMLE ¢ MTOKPHIBAIOLIMMH UX IIIMHUCTHIMH claHuamu. Ha MecTopoxaeHus
Cueppa-Manpe B CIIA, cornacHo Bb. Batnepy (uut. mo [136]), pyaoHocHbI#
pa3phbiB IPH NEpexojJie U3 IPAaHUTOB B TOJILY KBapUHTOB o6pa3yeT B HHX
MeJIKHe anodu3bl U 3a KAHYMBAETCSH MOLIHON pyOHOH 3ajIeXbl0, BO3HHUKIIEH
NyTeM 3aMeELIeHHs BbILIEJIEKAIEro NjacTa JOJIOMHTa, OrpaHHYHBASACH I10
BOCCTaHHIO IUTACTOM CJIaHIIEB.

Posb 3XpaHOB MOTYT HTpaTh JaHKH OCHOBHBIX IOpoA, HeblaronpusTHbIE
ons 3aMmenleHus. Pyna o6pa3yeT B HHMX TNpPOXHJIKH H BKpPaIlJIEHHOCTS,
BLI3bIBa€T OKOJIOpYJHOE HM3MEHEHHE; pyAHBIE Tejla NMpH Moaxode K Aaiikam
TYNO 3aKaHYHBAIOTCS, HHOTJa 00pa3ys pacLIMpeHHEe B HENMOCPEACTBEHHOM
KoHTakTe. M HaKOHel, 4acTo pyJaHble CTOJOB BO3HHKAaWT Oiaromaps
OTpaHHYEHHIO pYJOHOCHOTO pa3pbiBa H 3KPAHHPOBAHHIO OpPYICHEHHS
TEKTOHMYECKOH 30HOH, BBIMOJIHCHHOH IJIMHKOH TpeHus. PynHele cTos6h!
3TOr0 THMA YaCTO BCTPEYAIOTCH CpeaH >KHIIBHBIX. MECTOPOXACHHH. OHH
XapaKTEPU3YIOTCA YThIKAHHEM PYJOHOCHOTO pa3pbiBa M Pa3BHTHEM OKOJIO
orpaHuuMBaromleli TEKTOHHYECKOH 30HBI y4YaCTKOB pa3apobiieHHs, mpo-
SBJIECHHEM MEJIKMX MHHEpPAJIM30BaHHBIX TPEIIMH ¢ 06pa3oBaHHEM “pacTpy-
6a” — WWTOKBepKa, MOCTENEHHO 3aKaHYMBAIOWIETOCH C yOAJIEHHEM OT
3KpaHHUpYHOLIeHd NOBEPXHOCTH U Ha riy6uny. Takue pyaHble cTONOH B aHe
MoryT umeTh T- umu I'-06pa3Hble ouepTaHusa. OOHako HepeaKO MOAOGHBIE
OrpaHWYeHHs PYOHBIX CTOJIOOB TEKTOHHYECKOH 30HOH paccMaTpHBalOTCH
omHO0YHO KaK MpOSBIIEHUS MociiepyAHo# TekTOHHKH. [lopynHblii Bo3pacT
TEKTOHMYECKOH 30HBI BBIABJISETCA NpPH NPOBEACHHH [E€TaJIbHBIX HCCJIIe-
JOBaHUM.

7. MOCJHEPYAHBIE PA3PbIBHBIE HAPYUIEHHUSA

Pa3pbiBbl, HapylIalOLIKE LEJIOCTHOCTh PYAHBIX TN, a TAKXKE H MeCTO-
POXAEHH#H, YaCTO CHJIBHO 3aTPYAHAIOT IMPOBEAEHHE re€0JIOropa3BelOYHBIX U
3KCIUTyaTaMOHHBIX paboT. Hepeako BBIACHEHHE HX pPOJIH B CTPYKType
MECTOPOX/ICHHS NPEBPALIAETCS B OCHOBHYIO 3a/avy reojioro. PerieHue xe
ee 3a4aCTyH OKa3bIBaeTCs BeCbMa CJIOXHBIM H TpebOyeT BBINOJIHEHHS
6oJIbIIOro KOMILIEKCa JOPOrOCTOSIIMX FOPHBIX paboT, He Bcerga NpuBOAs-
IIMX K XeJaeMbIM pe3ysibTaTaM. [lesio B TOM, YTO 3a MOCJIEpPYAHbIE YAaCTO
omH60YHO NPHUHHMAIOTCA HapyLICHHs, BO3IHHKIUME 1O Mpolecca pynoob-
pa3oBaHus. I[loJio)keHHe TaKHX pa3pbIBOB ONpElENseT NEepBOHAaYaIbHYIO
¢opMy pyIOHBIX TeJl, © NMOHCK AKOOBI CMELIEHHBIX MX YacTeil OKa3mlBaeTCH
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esycnemrHsIiM. [103ToMy o4eHb BaXKHO NMpPAaBHJIBHO JHATHOCTHPOBATH MOCIIE-
yyAHble HapyweHus. OcHOBHOH 3anaueift reomora mpu H3yYeHHH Mocie-
py/AHBIX pa3pBLIBOB ABJINETCA BHIACHEHHE HATPABJIEHHA, 110 BO3MOXKHOCTH H
: HTyOsl TepeMelleHus pa3o0lleHHbIX uacTell pyaHOro Tena WM
mectopoxxaeHus. Ho, mpexige 4wem pemath 3Ty 3afady, O4eBHHO, Halo
ybeIMTECA B TOM, YTO J[aHHOE pPa3pLIBHOE HapylleHHe NeHCTBHTENIBHO
pocnepyanoe. YacTo B kadecTBe MPH3IHAKOB MOC/EPYAHOrO Pa3pLIBHOTO
gapyluieHus npuHumaror [127]:

1) HenocpencTeenHo Hab ko Jaemoe B 3aboe UM o6 HaXEHUH epeMELIICHHE
4aCTKOB PYIHOro Tena, pa3obIIeHHBIX NMEPECEKAIOIIHM €ro pa3pbIBHBIM
APYLIEHHEM, HJIH pe3Koe OrpaHH4YeHHe DPYIOHOrO Tena TEeKTOHHYECKHM
pa3’pbiBOM C INIHHKOH TpeHHS;

2) pe3koe pa3lnHuHe MOLIHOcTeil pyaHoro Tena no obe CTOpOHBI mepe-
KalollIero ero pasnoma;

. 3) Hanu4Me cpe/IH BBINOJIHEHHSA pa3JioMa YIJI0BaThiX 06110MKOB pyIbl HITH
THAPOTEPMAJIBHO H3IMEHEHHBIX BMEILAOIINX MOPOL;

~ 4)3aBOpOTEI PYyJAOHOCHOW XH/IBl OKOJIO KOHTAKTA C MEpeceKarolliM ee
‘pa3pbIBHBIM HapyLUIEHHEM;

~ 5)3epkana CKObXEHHA Ha pyHe.

OnHaxo 3TH NPU3HAKA  HE BCErAa MOTYT CYMTaThea OelycnoBHbIMEH
MOKa3aTeNAMH HaHYHA NOCEPYAHBIX Pa3phIBHBIX HapyLIeHH.

Buaumoe nepecedeHHe pyOHOro Tena pa3phIBHBIM HapylUeHHEM C Mepe-
MEIlEHHEM €ro pa3061eHHBIX YacTed HIIH pe3K0e ero OrpaHHYE HHE pa3pbIBOM
'MOTYT BO3HHKaTh, ecJiH ellle 6e3pyaHas TpeinHa 6bi1a pa3opBaHa H cMellleHa
0 pa3phIBY, a 3aTeM B Hell Iokanu3oBanack pyaa. Pa3pei 6611 JOpyaAHBIM H
y)KHJI Mperpaaoii, orpaHd4HBaloUIEHi NpoABHXEHHE PAacTBOPOB.

Pe3koe H3MEHeHHe MOLIHOCTH PyAHOro Tena no obe CTOpOHBI pa3phiBa
MoxeT ObiTh Takke 06YCNIOBJIEHO €ro 3KPaHHPYIOLIHM BO3JEHCTBHEM.
HabroaeMoe HHOTJa pa3nnyme TakuX pa3o6IIeHHbIX yacTell pyHOro Tena
B MHHEpPaJIbHOM cocTaBe MOXeT 6bITh 06yciioBIeHo BO3/IeicTBHEM pa3omMa
aK MOJIYIPOHHLIAEMOT0 IKpaHa.

Hanuune cpeau meperepToro riMHHCTOTO MaTepHala, BhINOJIHAILLETO
Pa3niom, yriaOBaThIX BKIHYEHHH PyAbl HIH THAPOTEPMAJIbHO H3IMEHEHHBIX
nmopoa MOXeT ObITh pe3y/lbTaTOM 3aMellleHHs 06J0MKOB BMewlaroiueH
Topo/ibl, NONABIIMX B pa3jioM elle Jo pyaoobpaizosanus. MHorga mMoxHo

HaG o JaTh, 4TO TAKHE PY/IHbIE NCEBIOOGNIOMKH COETHHAOTCH C OCHOBHBIM
PYAHBIM TEJIOM TOHKHMH PYIHBIMH NPOXHIKaMH, CEKYyLIHMH TeKTOHHYEC-
KYIO TJIHHKY.

IMogBOpPOTHl PYOOHOCHBIX XM MOryT GBIThH pe3yJLTaTOM BO3NEHCTBHSA
pa3iomMa Ha JOPYAHYH TPELIMHY, B AalbHEHLIEM BHIMOJHEHHYIO PyHOi.
B Takom ciayvae He mabmionaetcs Apo6ieHHA pyAbl, a OHA B KOHTAKTE ¢
- pa3ioMOM MOJXET OaBaTh pa3JIyBbl.
~ 3epkana CKONbXEHHS Ha pyJe BCTPEYalOTCHA JOBOJIBHO YacTO B CBA3H C
MOCJIEpYAHBIMH TEpPEMELICHHAMH H HEPEAKO CONpPOBOXOAIOT KpYMHBIE
pa3peiBbl. Camu ke no cebe OHH QUKCHPYIOT THIIL HeGONbLIKME NEpeMeLIeHNS,
AMIUINTYJ2 KOTOPBIX W3IMEPAETCA CAHTHMETPAMH — TIEPBLIMH NECATKaAMH
CAHTHMETPOB.

Cka3zaHHOE OTHIOJb HE OTPHLUAET AeHCTBEHHOCTh NpPHBEAEHHLIX paHee
NpPU3HAKOB [IOCNEPYIHLIX pa3puIBHLIX Hapywenuit, Hamu 3aMeuanud umeroT
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1EbIO ML MOKA3aTh, YTO cielyeT cobioaaTh ONpefeNeHHY OCTOPOX-
HOCTb NpH HX Hcnoab3oBaHWH. TIOMHMO yNOMSIHYTHIX paHee MpH3HAKop
nocNepyaHbIX HapylueHHH, HeoGXOAMMO enie NOAYEPKHYTh TaKHEe XapaKTep-
Hble MX 4YepThl, KaK OTCYTCTBHE B HMX BBINOJIHEHHH CEKYIIHX PYIHEIX
MPOXHIKOB, NPOSBICHHA THAPOTEPMAJILHOTO H3MEHEHHs, OKpacka ero,
obycnosneHHas HBETOM pa3/ipobNeHHOr0 W mepeTepToro pyaHOTO MaTe-
pHaia, W pa3Hele N0 BenuYHHe obnoMKkH pyasl. B Tex ciyuasx, eclu pyna
HMEETy MOJIOCYaTOE CIIOXKEHHe, OHa pe3ko obpeszaerca mnocaepyaHbiM
pa3peiBOM, KOTOpPHIf conepxHT BONMM3M KOHTAKTa C pYOHBIM TeloM
yrinosatble 06;10MKH pygHoro matepuana (puc. 42).

IIpn yBepeHHOCTH B TOM, YTO H3yYaeMO€ pa3phIBHOE HApYLUEHHE HMeeT
nociepyaHslif BO3pacT, 1A onpee/IeHHsA HanpaB/IeHHA NepeMeIEeHAA MOTy T
OBbITh HCTIONB30OBAHBI B COYETAHHH CJIENYIOLIHE NaHHBIE.

1. HenocpencTeeHHo HabropaeMoe HNIM ycTAHABJIMBaeMoe MYTEM TMo-
CTPOEHHA MepeMelleHHe YacTed pyJHOro Tena (nydile JBYX mnapasulefbHbIX
Ten).

Puc. 42. Mlocnepynsbie pa3pbie-
Hble Hapywenns. PyaHoe Teno
(4epHOE) pa3oppaHO H CMELICHO
N pa3phiBy, BhIMOTHEHHOMY
pacTepThiM MaTepuaoM. Buaun
ob61OMKN H Menkue BKIIOYEHHS
pyast. CTpenkamu nokalaHo
HANpaBJICHHE NepeMELICHHA

2.3aru6eBl MpuNieXalKX K pasloMy PYAHBIX KHJ, COMPOBOXIAK LIHECH
pa3apobnenuemM pyabl okono koHTakTa. OBJIOMKH pyael cpemd TIHHKH
TPEHHA Paclo/laraloTCH MO HAMpPABJIEHHI0 K CMEMICHHOH HacTH XMIbl (CM.
pHc. 42).

3.Cknaaxe BOJIOYEHHS CpeJH TeKTOHHYeCKOH TIHHKH, BBIMOJHAOMIEH
pasyiom.

4 Bopo3asl CcKOJNIbXEHHA (CTATHCTHYECKH) HA pyde H BMELLAKOLIHX
nopofax B KOHTAKTE C Pa3IoMOM.

5. Conpsxennsle ¢ pa3ToMOM HEMHHEpAJIM30BAHHBIE HJIH COHEpXKaluue
NOCNEPYIHYI0 MHHEPAH3ALHIO ONEPHAIOLIHE TPEIHHBI OTPLIBA.

6. AHanH3 nonoXeHHs pa3pbiBa OTHOCHTENBLHO o6el reomoruueckoi
CTPYKTYpHI paffoHa C Y4eTOM JaHHBIX 10 CMEILEHHAM B0 APYTHX MOCIe-
PYAOHBIX pa3pbiBHBIX HapylIeHuH.

7. NanHBIE MEKPOCTPYKTYpPHOro aHanu3a, May4eHne opHEHTHPOBAHHOTO
CIIOXEHHA TOPOJ H PYOHOro MaTepHaja Ha KOHTAKTE C pa3jioOMOM H B
ydaneHHH oT Hero. OpHeHTHpOBKa KBapla MOXET MOKa3aThk IOJIOKEHHE
NHHHH CKOJIbXEHHS, N0 OPHEHTHPOBKe 3epeH kapboHaTa ymaercs Bhlsc-
HHTb TAKXKe€ H HanpaBjieHHe MepeMelleHus no paiomy. Iloapobuee
06 3ToM cKa3zaHO B crenuansHOM pa3sfene paboTsl.

8. Hamnume papoliHHKOB B KpHcTannax cdanepuTa, XanbKONHPHTA
H HEKOTODPLIX APYr¥X MHHEPaJOB.
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8. JAAKH M OPYJIEHEHHME

TpyH M3YYCHHH MECTOPOXKAEHHH LBETHBIX W PEAKHX MeTajioB Habnio-
eHHA HaJl nojioXeHHeMm jgaexk B obuici reonormveckoil CTPYKType HaH-
oro paifoHa ¥ HaJ HMX COOTHOIUEHHAMH C DYIHBLIMH TeJlaMH HMEIOT
HO€ HayYHOE M NMpaKTHYeCKOE 3HAYEHHE.

OvueHp YacTO rpaHulla pacnpocTpaHeHHMs [daeK SBIseTCA TaKXKe W rpa-
uueil pa3BuTHA opyneHeHnsa. Hepelko nmonoxeHue qaex OCHOBHBIX MOPoJ
(HacJielyeTCA PYIOHBIMH XHJIAMH, KOTOpble pa3BMBAalOTCA BAOJb HX KOH-
faKTOB. Takas B3aMMOCBA3b MOJYEPKHBAET 0Dy TEKTOHHYECKYH) Ha-
JLIEHHOCTh paiffoHa ¥ TOBOPHT O 3HAYHTENbHOH AKTHBHOCTH Marma-
ma. IlpakTuyeckoe 3Ha4YeHHe 3THX JaHHbIX oueBHAHo. Lllupokoe pac-
OCTPAaHEHHE [laeK — BAaXHbIH KpPHTepHHl NMpH MOHCKAX pyAHBIX MECTO-
DO IE HHIA.

Habnropgenns Haa gafikamMy HMEIOT BaXKHOE METAJIJIOTEHHYECKOE 3Ha-
jerne. OHM TNO3BONAIOT YTOWHMThL OTHOCHTENILHBIA BO3PAacT OpYyAEHEHHs
JAHHOT'O THNAa M BBIABHTb BO3MOXHYK TEHETHYECKYIO CBS3b €ro C TeM
HHBIM MarmMaTHYecKHM KommiekcoM. [a#iku urpamoT poJib cBoeoB-
PA3IHOTO MapKHPYKIIEro rOpU30HTA MpH pacmH(pOBKe nocieJOBaTENb-
JOCTH pa3BHTHA MarmaTH3ma H OpyleHeHHs. Takue HabnroleHus cro-
200cTBYIOT BhIpaboTke palMOHAJLHOTO HampaBJIeHHS MOHCKOBHIX paboT,
JAI0T BO3MOXHOCTh OrPAHHYHThL HX npoBejaeHHe Honee noKajJbHBIMHA ILIO-
12 JAMH.

BaxHoe 3HaueHMe HMeOT Takxke HabIIOOeHHS HAJ COOTHOILUEHHAMH
Jack ¥ Opy/eHEHHA HENMOCPeACTBEHHO B MpelelaX KOHKPETHOTO PYAHOro
osia. [lpy 3TOM Hepenko BBIABIAETCA pPOJb [JAa€K B JIOKaJIH3ALHH M
opponornn pyaHbiXx Ten. BmecTe ¢ Tem Takde HabmogeHHs MOMOrakwT
BISICHATb CTPYKTYPHYH 0OCTAaHOBKY pYJOOT/IOXKEHHS Ha pa3HYHBbIX
Tanax ero pa3BHTHS M BOCCTAHOBHTh HCTOPHIO (OPMHPOBaHMS py-
OT0 TMOJA.

Ilpu peTranbHBIX TeOJIOrO-CTPYKTYPHBIX HCC/IENOBAHHAX HYXHO HMETh
BH/Iy, 4TO B MACCHBAX TI'DAHHTOHIOB HapAdy C pacceKarOlIHMH HX
AafixamMH MHOIJa NPHXOOUTCS HMETh MEN0 C MNceBJodaiikaMH, T.e. C
[CEHOTUTAMH, HMeroLMMH nafikoobpasHyro ¢opmy. OHH MOTYT ObITh
MpeacTaBNeHbL 0CAJOYHBIMH, METAMOP(QUUECKHME W M3BEPKEHHBIMYU NOPO-
gamu. Takxue nceBmomalikW /erko MOXHO NPHHATh 32 HCTHHHBIE JalKH.
JInp MMKpOCKONMHYeCKOe H3yYEHHE ClaraloUIHX HMX NOpoj MO3BOJSET
IPaBUIILHO PELIHTL BOMPOC.

- Ha puc. 43 nns cpaBHeHMS NOKa3aHbl 3aPHCOBKH CTEHOK KBepILIa-
TOB OBYX pa3HbIX MecTopoxieHuil, UepTex A mnpeacTaBiseT HCTHHHBIE
afiky nuabGaszosoro nmopdupuTa cpeau keapuesoro nopdupa. ITomumo
OpPMBI H cocTaBa, B 3ToM ybexJaeT HanuuyWe B Jaiikax HA KOHTaKTe
iX c¢ BMelarouedl nopogoil oTyeTnAHBOH 30HBI 3akankH. Ha uyepTexe
b noxaszanbl paiikoobpa3uble Tena TeMHO# MJIOTHOH Menko3lepHHCTOM
lmpo,uu cpenu rpaHoguopuTa. Ilo dopme oHM OYEHb cXonHbl ¢ JalkaMH,
A300paxeHHbiMH Ha puc. 43,4. OOHako H3yueHHe cocTaBa ClararoLIuX
nopoj MoJi MHKPOCKONMOM MMOKa3alo, 4TO 3TO OKBapLOBaHHbIE TOHKO-
3CPHUCTHIE NECYAHMKH, COBEPIIEHHO AHAJIOTHYHEIE NOPOJAM, BMEILAILHM
‘HHTpy3uB. JIFO6ONBITHO, YTO 3JIEMEHTHI 3allErAHHA 3THX TeJl — HX Mpo-
pPaHHA M A3UMYThl NajJeHHA — TaKXe COBEPLIEHHO MM HIACHTHYHBI.

»
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Puc. 43. Ja#ixu u nceBaona#ku. 3apucOBKH CTEHOK KBEpILIAaros
A — mopgosorus naex nuabazoporo noppupura. Mo E.II. Conromwkuny u ap. [97); B — xceHonuTH
oxBapuosanHoro necuyannka. [To JI.H. Jlykuny. ] — xsapuessiit nopdpup; 2 — nuaba3ossifi nopdUPHT;
3 — oxBapuoBaHHbI# necyaHuk; 4 — amPubon-6HOTHTOBBIH rPDAHOAHODHT; 5 — anJMTOBHAHBIA rPaHHT;
6 —NpOXHIKM KBaplLa; 7 — MPOXHIKH KaJbLUHTa; 8§ — pa3phiBHbIC HApYILEHHS

[IpuBeneHHBIH MpHUMEp MOKa3bIBAa€T, YTO HaJ0 OBITH BeCbMa OCTOPOXHBIM
IpH JMATHOCTHKE MIHTO06pa3HbIX MAafKOMOMOOGHBIX Ten pa3NMYHBIX MO-
pOI B MHTpY3HBaX.

OcHoBbLIBasiCh Ha JaHHBIX ILleJIOoro psjaa uccaenosarteneii, B.U. CMupHoB
[136] BeimsnseT nATH rpynn gaek, MMEKOIIMX pa3jIHYHbIE MO3HIMH OT-
HOCHTEJIbHO THAPOTEPMAJILHOTO OPYACHEHHS.

1. Ma¥ixu rpaHOOHOpPHTA, TPAHUTA, FPaHUT-NOpdHpa, aNIuTa U APYTHX
KHcobIX mopoa, oTHeceHHble B.C. KonteBbiM-IIBOpHHKOBBIM K HOaiikam
nepBoro 3tama. OHH NpeACTaBIAT co6OH OTILENJIEHHS MarmaTHYECKHX
pacmyiaBoB, MOCTYNaBUIMX IO TpPEUMHAM B MEPHOM paCKpHUCTAJUTH3aLUH
TPaHUTHBIX MacCHBOB. IIpOCTpaHCTBEHHO OHH TECHO CBSI3aHBI C HHTpY-
3MBaMH H paclojiaratoTcs B MNpeAeNax HX 3HI0- M Ommxaimmx 3k3o-
koHTakTOB. Ilo BpeMeHM C HX BHeapeHHEM Osm3ko GopMHpOBaHHE
PaHHHX CKapHOB U Irpei3eHOB.

2. [aiiku, cBs3aHHbIE C TIyOWHHBIMH 4acTAMH WHTpY3H#, mpeacTas-
neHHble auabasamu, rabbpo-guabazamu, maMnpodupamu, noppupuTaMU
u nopdupamu, ortHeceHHble B.C. KonteBbiM-IIBOPHHKOBBIM K Halkam
BTOporo 3Ttanma. OHHM BHEOPAKTCA mNocie (GOPMHpPOBAHHS HHTPY3UBOB
N0 TEKTOHHYECKMM pa3pbiBaM. BHauaie o6pa3yloTcs KHCIble, 3aTeM —
OCHOBHBIE Oai{kH, MOCJIE KOTOPHIX NpPOSBISAIOTCA pa3phIBHbIE Oedopma-
IIMM ¥ pa3BHBAETCH OPYICHEHHE.

3. Ha#ixu, He CBs3aHHbIE NMPOCTPAHCTBEHHO C KPYNHBIMH HHTpY3HBa-
MH H BMECTE CO LITOKaMH o6pa3yrolue caMOCTOATENbHYIO IPYNNy MaJbiX
HHTPY3uii. POPpMHUPYIOTCA Ha OPOTEHHOH CTaJWH pPa3BUTHA TEPPHTOPHH.
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[pfica TAKMX JaeKk NPOTATHBAIOTCA HAa 3HAYHTENIbHble paccTosHuA. [ns
HX XapaKTepHa MOC/IeJOBATEIbHOCTh BHEAPEHHSA, BhIAEPKHBAKOLIAACH 110
eMy mosicy. OpylneHue cnellyeT HENOCPEICTBEHHO 3a MOCIEJIHHMH 4ie-
MM BHeJpeHHil Jaek, mpeACTaBIEHHBIX OOBIYHO OCHOBHBIMH NOpPOJaMH.
Janbonee pyJOHOCHBI YY4aCTKH MAaKCHMAJILHO TMOJIHOTO pPAa3BHTHS [aex
T PaHHHX 10 TNo3aHMX pa3HocTedl. MMeHHO ¢ TakHM moscoM pacmpo-
TpaHEHH OCHOBHBIX MaeK MPOCTPAHCTBEHHO CBA3AHO palBHTHE MOJIH-
annHyeckux MectopoxaeHuil Ha CesepHom Kapkase.

Haiixn u cyﬁnynxannqecxﬁc MTOKH ansbHTOQHpPOB, KBaplEBLIX
ne6UTODHPOB, TECHO CBA3aHHBIE C 0CAJ0YHO-BYJIKAHOTEHHBIMH KOMII-
gKCAMH paHHEeH CTaJHH TeOCHHK/IHHalbHOro pa3BHTHA. C HHMH acco-
MPYIOTCH KOJIMeJaHHBIE MECTOPOXKICHHA MEIH, CBHHUA H IMHKa. MHo-
e re0JIOTH PAcCMAaTPHBAlOT BYJIKAHOTeHHbIE MOpoAk!, Cy6BYy/IKaHHYEC KHE

OKH H Halik¥, a Takke M KOJYeJaHHble 3a/IeXH KaK MPOH3BOJHBIE
NMHOr0 MarmMaTHYeCcKOro ovara.

5. Halixyu — KOpHeBble HaCTH TPEUIHMHHBIX JIABOBBIX HIIHAHMMH, 06bIY-
0 HE CBA3AHHBIX C OpYIEHEHHEM.

HekoTtopuie ocoGennocTH MopoOrHE aaek

. Jaiixu HM3BepXeHHBIX MOPOJ HMEIOT pa3ljIHYHyK ¢opmy, 4To obycroB-
MBAETCSA CTPYKTYPHLIMH YCIOBHAMH HX Nokanu3anud. Hapaay ¢ npocTeiMi
krnoo6pa3HbIME THGO nuacToo6pa3HbBIMH TEIaMH, ONpeJe/ISeMbIMH BHE]I-
EHHEM MAarMaTHYeCKOT0 pacijlaBa B TPEIIHHbl OTPbIBA H/IH NMPHOTKPhI-
AlOLMeCH TPELIHHBI CKaJBIBAHHA, YacTo HAaba0OaloTCA OYeHb CIIOXKHBIE
DJOPMEI JacK.
A.B. Opyxunun [40] 3amoxymeHTHpoBan Ha MonubaeHoBOM MecTo-
0xeHHH JlaBeHIa yrioBaThble, CO CTYNMEHYAaThIMH OrpPaHHYCHHAMH JaiKH
IHa6a30BbIX MOPGHPHTOB CpPelH TPAHHTOMJOB, TYNO 3aKaH4YHBaIOLIHECH,
DrpaHHYHBANCh TEKTOHHYECKHM pa3pbIBOM C TJIHHKOH TpeHus, ma#ikoi
Ipyroro cocTtaBa, a TO H mnpocTo cyxoii TpemmHo# (puc. 44). Henpa-
bpHas ¢opma maex mMoxeT ObiTh 0OBSACHEHA JIHIIL NPHOTKpPLIBAHHEM
) MOMEHT BHEIDEHHA CIOXHON CHCTEMBI TPEIIHH pa3HbIX HANMpaBJICHHI.
i M. Bopopaesckuit u M.B. Boponaesckas [15] orkapruposanu Ha
epPe30BCKOM MECTOPOXKAEHHH Aaliky rpaHHT-nopdHpa cpenu mMeramopdu-
ECKMX CJIAaHLEB, OTPAHHYEHHYI0 MO NMPOCTHPaHHIO mpoxoasume# nox npsa-
fbIM yrjaom 30HOH paiznoma c rinHko#t Tperus. [ona#koBuiff Bo3pacT
pa3nioMa J[0Ka3blBaeTcs TeM, YTO MOalika B KOHTaKTe C HHM, Kak H coO
IMEIalOLMMH ClaHIAMH, HMeeT OTHYETJHBYIO 30HY 3akankd. Ha atom
k&€ MeCTOpOXKIEHHH yKalaHHBIE aBTOPbl OTMETHIIH JaliKy, KOTOpas TakKxke
NOAXOAUT K pa3pbiBHOMY HApYLIEHHIO NMOJ MPAMBIM YIJIOM, CIEAyeT Ha
HEKOTOPOM pACCTOSHHH BJOJb OJHOH H3 €ro CTEHOK NpPH YMEHbIIEH-
HOH MOIIHOCTH, 3aTEM MEPECEKAET ero H YXOOHT B APYTYIO CTEHKY.
Bo MHorux ciayuasx, ocobeHHO B paifoHaX pa3BHTHA BYJIKAHHYECKHX
TOJIIL, OTMEYalOTCS KOJIbIIEBbIE, IMOJIyKONbleBble NaHKH, pajBHBAIOLIHECH
10 CHCTEME COMpSIKEHHBIX TPEILHH. Konsuessie gaiku onucansl P. Boa-
oM [14]. Mo ero MHeHHIO, MX mosABJEeHHE oOycioB/IEHO, BEPOATHO,
B3pLIBHOH [1€ATEIbHOCTbIO BYJIKAHOB.
- Taxkasa cnoxHas cdopma JaeKk NOKa3blBaeT, YTO OHH PA3BHBAJIHCh B
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Puc. 44. Mopdonorus gaex
A — nalix¥ IMOPUTOBOTO NOPPHPHTA CO CNOMHBIMA CTYNEHYATHIMH KOHTAKTAMH CPEaH rpaunTa; b -
CIOWHOCTYNEHYATAS JaflkA AHOPHTOBOTO NOPQHPHTA, OTpaHHYeHHas NO mpocTHpaHuio Gonee apesncii
nafixo#t rpanut-nopdupa. Mo A.B. Mpywuuuny [40]. ] — rpanutss; 2 — rpasnt-noppup; 3 — QHOPHTOB LI
nopduput

yCIIOBMAX TOPH3IOHTAJBHOTO PpAacTHXKEHHA, OOYCIIOBIEHHOT0, BEPOATHO,
Bo3acHCTBHEM NOAHHMAIOIIErOCH MarmaTHueckoro pacmiapa. CTpyKTypa
H KpPYNHOCTh 3epeH NOpoJ, claraloliUX naiiku, B 3HAYHTENbHOH Mepe
3aBHCAT OT YCIOBHH HX KpucTamnu3auud. OTHocHTeNbHO GonbiuMe rimy-
GHHBI M HEOCTHIBILIHE BMEIIAO II[HE MOPObl CIOcOGCTBYIOT pa3BuTHio Gonee
KPYNHO3EPHHCTOTO CJIOXKEHHSA, OJHOPOJHOrO To Beed MouUlHOCTH JdaMxu.
Ecnu ke KpHCTaJIM3alHMsA NMPOMCXOOUT Ha HeGonwumoil rnybune B cyuie-
CTBEHHO OCTHIBIIMX BMEIAIOIIMX MOPOJaX, MaJloMOMIHbie Aalku npHobpe-
Tal0T TOHKO3EPHHCTOE CIOXEHHE, a Donee MOIIHBIE MOJYYalT 30HY 3a-
KaJKH 10 KOHTaKTaM BIIOTh A0 obpa3zoBaHus adaHHTOBOH CTPYKTYpHI
3oHa 3akagku mno 3anbbaHZam [Oaek, MOMHMO OTJIHYMA HMX OT IICEB-
J[0/1aeK-KCEHOJIMTOB, HEPEAKO MOMOTaeT B BBIACHEHHH OTHOCHTE/NBHOIO
BO3pacTa nepecekarolHXxcsa gaek, 6IH3KHX M0 cocTaBy.

B paiikax KHCHBIX TMOpOJ 4acTO OTMEYAarOTCA TEKCTYpPhl TeUYEHHS,
BhIpa’KeHHbIE MapasUie/bHbIM PACMOJIONKEHHEM BKPAMICHHHKOB MIIM 3epes
TEMHOLIBETHBIX MHHepanoB. OHH MPOTATHBAIOTCA NMapasijie]ibHO KOHTA KTaM
u u3rHbarOTCA COOTBETCTBEHHO HM3MEHEHHI0O HX HamnpasieHus. WHorma
TEKCTYPbI TeueHHs npHobGperaroT GoJiee cnoxHyw GopMy U JarOT HArHGE,
nogobHBIE CKNMagkaM BOJIOYEHHS. DTO YKa3biBaeT Ha HAaJIHYHE OTHOCH-
TEJLHBIX INepeMelleHHH BI0Mb CTEHOK TPELIMHBI B XOJE HX BBIMOJHEHHS
MarMaTHYeCKHM pacriaBoM. TpeuiuHbl B JaHkax oObIMHO HMelOT Te Ke
HampaBlIEHHA, YTO ¥ BO BMEIIAKIUMX HMX H3BEPKEHHBIX NOpojax, HO
Hepeako oHH Oonee 4Yactwle. [laliku cpean MeTaMophHyYeckux mopoj,
CYLIECTBEHHO paijMyarolMecs OT HHX M0 BO3pacTy, 06bIYHO 6bIBalOT
pa3bHTH MONepeYHLIMH KOHTPaKUHOHHBIMH TpemuHaMu. MHoraa B paiikax
BO3HMKAET CJIOXKHAs TPELIMHOBATOCTh: OJIHA CHCTeEMa TpeluH Oonee uiy
MeHee napajule/ibHa HX CTeHKaM, [Apyras — [WaroHanbHaf. 910 06BAcC-
HAETCH TMPOABJICHHEM TO KOHTAKTaM JacK TEKTOHHYECKHX NepemMelleHHi
THIA C/ABMra.

98



Jlaiiku kak nokasate/b NojoxeHus AOPYAHOro NOJA HANPAMKeHHH

Tlpu XapaKTepHCTHKE pa3pbIBHLIX HAPYIIEHHH, COPAKEHHBIX CO CKIaa-
ATOCTBIO, OTMEYAJOCh, YTO B HANpPaBlEHHH AeHCTBYIOIIHX YCHIHH, T.e.
apainensHo ocu C annunconaa fedopmanuii, BOIHHKAIOT TPELIMHbI
tpbiBa. EcnM ecTh BO3IMOXHOCTh PAacClUHpEHHs BBEpPX, OHH OyayT HMeTh
WBropH3oHTaIbHOE MosioXeHue; Ha G6osbMX ray6uHax obpasyroTcs Bep-
MKalbHbBIE TPELIMHB OTpbiBa B MiuockocTd BC snnunconaa gedopma-
4, T.. B TJIOCKOCTH O\—0; JUTHNCOHJA HanpspkeHHd. OueBHOHO, 4TO
KHe TpeuMHbl Hanbonee OGnaronpHATHBI Ans BHeapeHus naex. U neil-
TBHTENbHO, BO MHOTHX pyIHbIX pailoHax naiiku namnpodupos M aua-
a30BbIX MOPOHPHTOB BBIMOJHAIOT BEPTHKANIbHBIE TPELIMHBI OTpBLIBA, MeEp-
eHANKYIAPHBIE MPOCTHpaHHK cknajok. TakoBwl, HanpHmep, nalku ce-
epo-3analHOr0 HampaBlieHHs, pacceKarollHe BKpPecT MPOCTHPAHHA CKaj-
Tele coOopyxeHHs Pyaueix rop. Kak crenyer u3 ycnosuil o6pa3oBaHus,
aKkne NaifiKu MMEIOT HeNpaBHILHYIO QOPMY M MepeceKkaloT KOHTaKThl pa3-
MuHbIX mopon 6Ge3 cmemenus. Mx nonoxkeHne ¢HKCHPYET BO3IMOX-
Thb PACILIHPEHHS BJOJIb OCH CKJIaJ0K, Y€MY COOTBETCTBYET MOJIOKEHHE
uncoua HanpsokeHuit. WHorpa pa#iku (rnaBHsIM 06pa3oM OCHOBHBIX

HAe TAKHX [aeKk MOKa3biBaeT, 4YTO B MpOlECCE BHEAPEHWA BMellarollue
pa3phiBHBIE HADYILEHHs pa3BUBAJHCh B YCIIOBHAX, COOTBETCTBYIOLIHX

JHKCHDYET pa3MelleHHe MJIOCKOCTH O;—O: 3JUIHNCOHAA HanpskeHHH, a
pHEH/IH KyIAPHO el — COOTBETCTBEHHO HAampaBlIeHHE OCH O).

Takue COOTHOIUEHHS HEKOTOpbIE TeoNorH O0OBACHAKT H3IMEHEHHEM
aHa nedopmanuuii mepen craHoeneHweM pnaek. Hepenko, oaHako,
KA OCHOBHLIX NOPOA H NaMnpodUpoB BLINOJHAKT TPElWHbl ABYX
3aMMHO TMeprneHAUKYnapHbIX HanpasneHuil. K sTol ke kaTeropum or-
OCATCA Jafikd KoJbLEBOH, monykonbUeBoit Gopmbl, a Takke Aalk,
IrpAHHYEHHBIE CJTOXKHONW CHCTeMOH TpELUHH HECKONbKHX HanpaBneHu#, no-
j06HO Tem, uTO ObINM OTMeueHB! Bbille. TakKoe pacnoJioKeHHE [ackK
103BOJIAET TOBOPHTb O BO3MOXHOM o0O0IIeM pacIlHpeHHH B TOPH30H-
fanbHOH MJIOCKOCTH, NO-BHOAHMOMY, B CBS3H C BEPTHKAaJIbHBIMH CH-
IOBLIMM MMIYJIbCAMH BHEAPSIOIIETOCH MarmMaTHYeCKOTO pacnjaBa, T.e.
D) BEPTHKAJLHOM TOJIOKEHHH OCH O MOJIs HanpsmeHHH.

COOTHOILIEHHA JaeK W OpYAeHeHHS

B3aUMOOTHOWIEHHS Opy/ieHeHH ¢ JaiKaMH 10CTATOYHO pa3HoobpasHbl.
HmeroTes naiikd, BOIHUKIIKE 3aBE/I0MO PAHbLIE OPYACHEHH A, BCTPEYAOTCH
Rafiky mocjepyaHble W pa3feNfoliHe BO BPEMEHH Pa3jIH4HbIe 3Tanbl MHHe-
panu3auuu. BeisicHeHHE 3THX COOTHOLIEHHH NOpo#i BCTpeyaeT cyllecTBEHHBIE
3aTPYAHEHHUS.

HenocpencTBennbiMu HabnroAeHUAMH NPH NPOBEJCHHH JeTanbHOH reo-
JIOrH4eCKOH CHEMKH M [JOKYMEHTAlHH TOpHBIX BbipaboTOK ycTaHaBJIH-
AJOTCA pa3Hble BHIMMBIE COOTHOLUEHMS [JaeK W PyAHBIX Tej. Mbl mpH-
‘HHMaeM BbIJe/IeHHE COOTBETCTBYIOIIHX TpPynm [aek,  MNpeanoXeHHOoe
B.1. CmupHOBBIM [136], ¢ HEKOTOPBIMH H3IMEHEHHAMH.

1. Hadikn © pyaHble Tena BCTPEYaKTCA COBMECTHO Ha YyvacTKax
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MECTOPOXEHHA, HO 3aJIeraloT B pA3/IHYHBIX reosiorudeckux obpa3opa-
HUAX — pa3/ioMax, OTC/IO0EHHAX B cTpaTHGHUMPOBAHHBIX TOMIAX.

2. Majixu nepecekaroTCs PyJHBIMH XHJIaMH.

3. Jajixy nepecekaroT py/IHble Tena.

4. Pypauble Wbl BbIMOJHAKT TPELHHBI ONEPEHUA BOJb KOHTAaKTOR
Jaek.

5. Maiikiy W pyaHble XHIBI NMPHYpPO4YEHbl K OJHHM M TEM K€ Tpe-
IIHHAM.

6. Jaiixy cofepkaT NpoXKHIKOBO-BKpAIN/JEHHOE OpYy/IeHEHHE.

BospacTHble COOTHOLIEHMA [aek M pYAHBIX TeJ, BCTPEYALIMXCs
COBMECTHO, HO B pa3NW4HBIX reojornyeckHx obpasoBaHuaX, o0O6bI4HO
yJaeTcs BBIACHHTbL MO Habl0JaeMbIM NEPECEHYEHHAM C JOMOJHHTENbHBIM
H3yYeHHEM KOHTAKTOB py[bl H JaeK NMoJ MHKPOCKONOM.

Ilpn oTCyTCTBHMM HenocpeJCTBEHHBIX NEpecedeHHit gopynHoe ¢opmu-
pPOBAHHE [AEK YCTAHABMAUBACTCA 1O HANHYHMIO B HUX THIPOTEpPMAllb-
HOTO0 H3MEHEHHs, peAKOH BKPAIUIEHHOCTH PYJHbIX MHHEpAJOB, Xapak-
TEPHBIX 18 PYAHBIX TEJ.

Ilepeceuenue Jaek pyaHbIMH XHiaMmH, nogobHo BepesoBckomy mecTo-
poX/eHHI0O HAa Ypane, kaK MNpaBHJIO, HE BBI3bIBAET COMHEHMsA B Gonee
no3gHeM Bo3pacte opyaeHeHus. OpHako o MexaHH3Me o6pa3oBaHus
TaKHX XHJI MMEIOTCH pa3juble npeactapieHds. [TocKOIbKY PyAHBIE XHIbl
Ha 3TOM MECTOPOXEHHH pacrnojlarafoTci JIHIIL B JaifkaX rPaHHT-MOp-
¢upa, mepecekalrOT HX NepneHOHKYIsApHo 3anbbaHmam, uMmerT Gonbueii
YacThH HeNpaBHJIbHYH (OpPMY, BIIOJIHE €CTECTBEHHO pacCMaTpPHBATL HX
KaK BBINOJHEHHE KOHTPAKIHMOHHBIX TPEIIHH OTPbIBA, BO3HHKIUKX TpH
OCThIBAHMM BHeApuBLIMXCA Jaek. OaHakKo Hapady C NONEPEYHBIMH B
naiikax Bepe3oBCKOro MecTOpPOXIECHHS HMEIOTCH [HAarOHANbHBIE MXHIIbI,
MPHYpOYEHHbIE K TPELIHHAM CKalklBAHHA. BIONL KOHTaKTOB Aaek OTMe-
YaeTCsAd 30HA CHJIBHO pacc/aHIOBaHHBIX BMEILAKOIIKNX MX CIAHLEB ¢ TJIHH-
ko Tpenus. OHa mepeceKaeTcs pYJAOHOCHBIMH JKHJIAMH, [POCIIEXH-
BAKILUHMUCA HAa HEKOTOpOE PACCTOSHHE M CPEIH CJIAHUEB. JTH [aHHBIE
NpUBOAAT K 3aKJ/IHOYEHHKO, HTO H IMONEpPEYHBIE pPYAOHOCHBIE TPEUIHHLI
ABNAIOTCA TeKTOHHWYecKHMH. OHH BO3HHKJIH B CBA3H CO CXKAaTHEM OT-
HOCHTE/IbHO XPYMKHX [aeK B HanpaBleHWH, NEPHEHAWKYNSPHOM WX TNipo-
CTHPaHHIO, MO THMY YHCTOrO0 CHABHIa; .MIPH 3TOM NOpyJHas TIHHKA Tpe-
HHS Hrpana posb cmasku. [IpH GopMHpOBaHMH pYJIOHOCHBIX >XHJI CyIle-
CTBEHHOE 3HA4eHHe HMeJH TMpOIECChl 3aMEIIeHHs, 3HAYUTENILHO yBe-
JIHYMBILIKE HX MOIIHOCTH [68].

TMepeceuenne paiixkamMu pyAHBIX Ten oOBIYHO paccmaTpuBaercs Kak
nokasatens 6GoJiee mo3gHero MX BO3pacTa OTHOCHTENbHO Npoliecca opy-
neHenus. HcTHHHBIE TepeceveHHs pYAHBIX XKW JalikamMH NopdHpHTOB
H3BECTHBI B LIEJIOM psilie pyAOHOCHBIX MPOBHHIIHIA.

Ha onosopynHsix mectopoxaeHusax [Ipumopss, no nanusiM B.H. Hy6-
posckoro [41] mw M.H. Kwuras [51], *wunamMu mniardoxnasoBoro nmnop-
(upHTa MepeceKarTCHA PYIAHbIE XKUIIbI, CJI0OKEHHBIE TPEMS NOCIEI0BATEIBHO
BLIJIE/IMBIUMMHCA  MMHepa/bHbIMHM accouualuamu (puc. 45): xBapu-kac-
CHTEPHUTOBOMW, TNHUPPOTHH-NIHPHT-XAJIbKONMUPHT-CPANEPHTOBOH M rajleHHT-
chanepuToBOH, BKIHYAKIIHMH OOJIOMKHM pPyabl H MECTaAMH BbINOJIHAIO-
UMK MYCTOTHI B XHuax, obpamieHHbie HOHOMOPGHBIME KpPHCTAJLIaMH
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Puc. 45. Tepeceuenne cynbpuaHoi ] T :
Wbl BHYTPHMHHEpPaIH3aUMOHHOH FEE ok ayond Ml
paiikoil NNarMokna’oBoro nopdu- ‘

puta. [nan no H.H. Kuraio (1957)

I — necuanuk; 2 — nopduput; 3 —
ﬂpCEHDanHT-XMLIDﬂHp}ITDBHC
KHbl, 4 — KBApUEBLIE XHIbl; 5§ —
nocnenai KOBbIE KBApLI-CEPHIIT-ITHPH-
TOBbIE KU /Ibl; 6 — CEPHUMTOBLIE NPO-
WHIIKH

Puc. 46. Mectopoxnenne Huayct-
phuanbHoe. JI0KYMEHTALUS YacTH
KPOBNH  WITPEKa HA COPH3OHTE il s e
wronenn 30. IMo A.JI. Cokonosy R/ g R o
[139] PR

I — pynHas 3oHa; 2 — TPaHHTLL e L e i

3 — 6a3anbThi; § — TypMaHHHIALMHA, R | ER SRR ==
5 — pa3phiBHBlE HADYIIEHHS; 6 — g8 57 PP M
JMEMENTHI 3ATIEraHHs e

T

TS’ 0 g P g e 4 s g I g

kBapua. [locne BHeApEHHA NaeK Ha MeCTOPOXAECHUAX MpOABHIHCH Aedop-
MaluH, Bbl3BaBIIMe ApobneHwe Bcex mopoj (BKIwoYas M MOCIEpYaHbIE
Jafiku) W pa3sBHTHE TEKTOHHYEeCKOH rMHHKH. BO3HMKIIME NpPH 3TOM Tpe-
IHHLI GBUIM 3alle¥eHbl KaJbLUMTOBBIMH, KBapl-KalbUHMTOBBIMH H KBapl-
KabIHT-(JIF0OPHTOBBIMH MPOXKHIKAMH.

IIpumepsl nmocnepyaHbIX Jaek NOop@HPHTOB mNpuBeldeHbl B paboTax
©®.U. Bonbdcona u I1.1I. Sxosnesa [26], M.II. Marepukosa [78]. ITocne-
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pyansle ma#ikd 6azansta ycraHoBieHbl A.JI. Cokonoewim [139] Ha mecTo-
poxaennn HunyctpuansHoe. Pyauble Tena 3TOT0 MECTOPOXIAEHHA 3asie-
raloT CPedH I'PAaHHTOB W TPENCTaBAAT c0DOH 0JIOBOHOCHBIE KBapIEBO-
TypMaJ/IHHOBBIE H XJIOPHTOBBIE MeTaCOMATHTHI. IToJYHHE HHY IO POJIb HTPAIOT
KBaplLEBLIE NMPOXHIIKH, MECTAMH COJepaliue oOHIbHble BbIIEIEHHA Kac-
CHTEpHTA, HHOTJA TakKXke QIIOOPHT; H3pedKa BCTpedaroTcs Cyab(HIbL.

Ha yuacTke HabiloleHHS Haj] MEpPECEYEHHEM DY/JHOe TeJI0 MpelcTaB-
JIEHOr 30HOH XJIOpMTH3auUMH, B CpeJHell ero 4YacTM mno CKOJOBOMY Hapy-
LIEHHIO Pa3sBHTA MaJIOMOILIHASA [0JI0CA TYpMalHHU3ALHH H OKBApLEBAHHS.
Tafixa MuHOalexaMeHHOTo Da3anbTa nepecekaeT pyJHOE TEJIO MO OCTPBIM
yrinom (puc. 46), Ha 3HA4YMTEILHOM pPAacCTOSHHMH TPOCJEKHBAETCA BIOJb
Hero, nepexods OT OAHOro 3ansbaHma K IpyroMy, W JaeT TOHKHE OT-
BeTBstOIKecH ano¢Hu3bl. Jlalika BbITIONHAET H3BHJIHCTYO TPELUMHY OTpHI-
Ba. OHAa MHTEHCHMBHO KAaOMHMHM3HPOBAHA, HO BH3yallbHO XOpOILIO YCTAHAB-
JIMBaeTCs MHJIOTaKCHTOBAas CTPYKTypa BOIH3M KOHTAKTA M JIy4luas pacKpH-
CTalNIH3aLMsA B cpefdHEeH 4YacTH; NPOABJEHHH TUOpOTEpMalbHO# MHHe-
panu3allid — pa3BHTHA XJOPHTa, TYPMalHHa — B Jaiike He OTMEYEHO.

Ho He Bcerma BH3yanbHO HabGniojaemble NepeceYeHHs DPYAHBIX JKHII
JaiikaMH sBNAKOTCA GeccopHBIMH MOKalaTeNAMH HX IMOCIEPYAHOTO BO3-
pacta. Umeercs MHOTO NpUMEDPOB JIOXHBIX nepecedeHuil. Takue JIOKHBIE
nepeceuyeHus OOBLIYHO HAGMIOOAIOTCA y [Ja€K OCHOBHBIX, DEX€ CPEOHHX

Mo cocTaBy — OTHOCHTenbHO Gonee BA3KHX — mnopoxa. Ilpu 3Tom,
OIHAaKO, C/ledyeT y4YHThIBATh, 4YTO HalNM4He B JalKe KHC/ILIX MOPOJA Mpo-
XHIKOB KBapla, a B OCHOBHOH — KaibuuTa camMo mo cebe Hemp3s

cYHTaTh MOKa3aTelleM ee NOpyAHOro Bo3pacTta. TakHe NMPOXHIKH MOTYT
OBITE MO3QHMMH, HE CBA3aHHBIMH HEMOCPEICTBEHHO C MPOLECCOM pY[IO-
obpa3zoBanus. B cinyyae HMCTHHHOrO mnepeceyeHHs DPYZOHOCHOTO pa3pbiBa
pafixo#t B meHl HabGnromaroTcs OOOMKHM pPYIOOHOCHBIX TeJl, XHIBHOE BbI-
noNHeHHEe pa3pbiBa Ha KOHTaKkTe ¢ Jalikodl pa3gpobneHo W LEMEHTH-
pyeTcs TOHKMMH NpoXunkamu cnaratouieéf ee mopoger. Ha pyne zamer-
HO KOHTaKTOBOE€ TelJIOBOE BO'Z‘I}IEﬁCTBHC — MNEPEKPHUCTAJUTH3ALUHA XKHJIb-
HOTO KBapla, H3MEHEHHE COCTaBa PYAHBIX MHHEDAJIOB. :

[Ipumepsl nmomobHEIX cooTHOWIEHHH oTMmeueHbl A.B. [IpyXHHHHBIM
[97] va HaBenmuHcKOM MoJHOIEeHOBOM MecTopoXaeHud B 3abaiixanbe.
Ksapu-MonubaeHHTOoBas Xujla MOAXOMHT MOJ TPAMBIM YIIOM K jgaike
nuabala W npH 3TOM 00pbiBaeTCHA, a Ha €€ NPOAOIKEHHH B [JaliKe BHIHLI
NUIOL TOHKHE KBapLEBhle MPOXHIKH, CONPOBOXKJAKIIHECS HHTEHCHBHOMH
xjmopuTH3auue#t nopoas. Ha mpoTHBONONOXHOM KOHTaKTe HAafiKi BHOBL
MOfABJAETCS MOIIHAS KBapleBas j)Kulla, HO yxe Oe3pynHas u oborames-
Has TypMalWHOM. B gaHHOM ciyuae JopynHas naiika urpana poJb
NoJyHPOHKLUAaeMOro 3kpana. [Ipyrue kBapu-MonubaeHUTOBBIE XKUiibl, niepe-
cekarollue naiky, obpa3yroT B Heil Gosiee MOLIHBIE MPOXHIIKH.

Ha meano-monubaeHosoM mMectopoxneHun KamkapaH, 3aneraiomiem B
MOHUOHUTaX, mo paHHeiM K.A. Kapamsuwa w gp. [50], Tpm mnapan-
NlellbHblE OafikM rpaHogHopHT-nopdupa pa3zobum@rwT Ha 610KH mogxo-
OAIIyH K HHM MOJ OCTPBIM yriom KBapl-MonubaeHuToByio xumy. Ilpu
noaxode K fafikam JKuna pasBeTBASCTCH, BETBH €€ XOpOLIO Tpocie-
KHUBAIOTCA Mexay nalikamu u o6pa3yoT B HHX OTAe/ibHbie ANoQH3bI.
Bponp koHTakTa OJHOH W3 Jaek MPOXOJHT MalOMOIUHBIA KBaplU-MoJHG-
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JIEHUTOBLIH MPOXUIOK, OTBETBAAIOUIMICA oT %uiasl. OH conmpoBoXaaeTcs
OKBaplLEBAHMEM H XJopHTH3aumell TmpHIexauleh vacTH aailku; BmecTe
¢ TeM B Hell oTMewaeTcs MOBBLIMIEHHOE COAepX)aHWe MOJubIeHAa M meau.
Ha MecTopokieHnH HMEIOTCH TaKXe MAaJOMOIHbE AaiikW KBapueBoro
CHEeHHT-nopdupa, cojepxkamme O06NOMKM BMEMAKMUAX MOHIOHWTOB,
CBEXHMX H H3MEHeHHbIX ruapoTepmansHo. Ocobbiii MHTEpec mpelacTaBiseT
0610MOK MOHIIOHHTAa C KBapueBoH Xuno#, comepxameil no sansbangam
XapakTEepHYH OTOpPOYKY KpHCTasutoB MonuGaenuTa. B nopone oTMeuaioTes
obunbHas BKpANICHHOCTh M MPOXHIKH XalbKOMHPHTa M nMUpHTa. TakuM
obpa3zom, naiiku rpaHHT-nopdupa SBAAOTCA JOPYAHBLIMH, a KBapleBbIe
CHEHHT-NOpOHUPLI OTAenAT MonubneHoBoe opyneHenue or OGonee nosn-
'HEr0 MEIHOTO, T.e. ABJIAKTCH BHYTPHPYAHBIMH.

Xunel, BBIMONHAKOLIME TPELIMHBI OINEPEHHS BLOJL KOHTaKTOB Jaek,
‘MoryT 6eITh kak GoNee MO3MHWMM MO OTHOUIEHWIO XK HUM, TakK W mpen-
HIECTBOBAaBIIHMH HX o6pa3oBanuio. IlocnenalixoBrie pyaHbIe XKHITBI COMPO-
BOX/IAIOTCH THAPOTEPMAabHBIM H3MEHEHHEM MPHIEKAUIWX yacTelt maek,
HANMUYHEM B HUX PYAHOH BKpanfieHHOCTH, MHOTIAa NpOXHnkoB. ®opmu-
POBaHHE TaKMX XHJ CBA3aHO C MeEpPeMELIEHUSMH MO KOHTaKTaM [aek,
YTO MOXeT (PHKCHpOBATHCA pa3BHTHeM O0OpoO3a CKONMBLKEHHA, K KOTOPBIM
npuBapeHa pyna. Busyanbso nono6Hble cOOTHOIIEHHS MOTYT BO3HHKHYTb,
ecnu fAafiki BHeJPHIHCh B [OJHOBJIEHHBIE pPYJOHOCHBIE TpEIIMHLL. B
TaKHX clIy4asx pgafiky He HeCcyT NpPHU3HAKOB THIPOTEPMA/bHOTO H3-
MEHEHHS M DYIHBIX NPOXHIKOB, He cojepxaT oBIOMKOB pyasl, a pya-
Hble MHHEpa/bl NpEeTepneBarT TEpMajibHYI0 nepepaboTKy, B HaCTHOCTH
NMHPHT TEepPeXOJHT B TNHPPOTHH; Pylbl MOTYT COAEpPXaTh TOHKHE TNpO-
WKUIKH NOPOAbl, OTXOAAIINE OT OaeK.

Haliku W pyqgHble XHIbI, IPHYPOYEHHBIE K OIHHM TPELIHHAM, BCTpe-
YaKOTCH [OBOJILHO 4YacTO, MPHYEM BO3PACTHBIE COOTHOLIEHUA BHIBAIOT pa3-
nuypel. B cnyuae, ecnm paliku sBNAKOTCA OOpPYAHBIMH, PYAHBIE XHIBI Ha
3HAYHTENLHOM MNPOTSKEHHH MOTYT NpPOC/IEXHBATHCA BJOJb OJHOTO H3
KOHT2KTOB H CONMPOBOXAAThCH THAPOTEPMAJIbHBIM H3MEHCHHEM MpHIIe-
JalMX TOpOJ, pyAHOH BKpPamJIeHHOCThIO, NPOXHIKAMH H, Nepecekas
Jafiky nox ocTpuIM YrJOM, cjeloBaTh TakKXe BJOJb Jpyroro KoH-
takTa. Ecnu xe pafika monoxe pyaHoro Tena, HabmojaroTca obpaTHbIe
cooTHomeHns. [lalika mnepecekaeT noja OCTPBIM YIJIOM pYJHOE TEJO,
Cpe3aeT €ero MmoJIoCYaTOCTh H MOXKET OKa3slBaTh TepPMalbHOE BO3JeH-
CTBHE Ha MHHepajbHbIff COCTaB, a TAKKE€ JaBaTh TOHKHE MPOXHIKH MO
cTeikaM 3epeH. I'maporepmansuas mnepepaborka B pgalike oTCyTCTBYET.

Haiixu cojepxaT BKpalUIEHHOCTh PYJHBIX MHHEpasOB B TeX clydasx,
KOr/ila OHH NepecekalTcs PyAHBIMH kuiaMu. [aifiku, uMerlomue BHYTDH-
PYAHBI BO3pacT, MOTYT mnepecekaTb Gonee paHHMe pyaHble Tejla H cojep-
MaTh BKPANJIEHHHKH M MPOXKHUIIKH MO3JHHX MHHEpAJIOB.

B kadecTBe mnpHMepa MOXHO TNPHBECTH pyaHoe mnoje Kanmkon B
Kapamazape (Cpeanss A3sus). 3gech, no gaHHeiM B.M. TypasiukuHa
[144], ®unbl MaccMBHOrO KBapua, cOAEpXallHe BKPAIUIEHHOCTb CYJib-
$u0B, MepecekarTCs NaidkaMuH OHMaba3oBOro nopgHpHTa, KOTOpbLIE CAMH
nepeceyeHbl KBapleBO-KapOOHATHBEIMH XHJIAMH C MOJIHMETANTHYECKOH MH-
Hepa/iM3allHeil, npeCTaBIEHHOH CBHHIOBO-IIHHKOBBIMH pyaamMu ¢ cepebpo-
CoJlepallliMH MHHEpalaMH. R
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[TopobHble cOOTHOIIEHHA OTMEHalOTCHA H B [Apyrux paitonax. Tak,
Ha mecropoxaenun Dxunay (3epaBwanckuii xpeber) palixaMu namnpo-
dupa ¥ gMabasa nepecekarOTCH HAJIOKEHHBIE HA CKapHbl KBAPLEBBIE K
KBapL-M0JIEBOLINATOBbIE KHJIbl ¢ LieeTMTOM. B cBOKO ouepenp 3TH KMk
BMECTE ¢ CEKYLIHMH HX JaHKaMH mepeceyeHbl KBAPLUEBbIMH XKHIIAMH C Xallb-
KOMHPHTOM M 30JI0TON MuHepanusauuedl [144]. BuyrpupyaHule ngafiku
KHCIIBIX TMOpOJ W JIaMNPOQHPOB, OTAENAIOUIHE MOJIHOIEHOBYIO MHHe-
panu3alMi0 OT nmocieaypoluei BonbppamMoBoi, HisecTHl Ha JKHIWHCKOM
mecTopoxaeHuu B 3abaikanse [109].

TIpuMepsl aHAIOTHYHBIX COOTHOLLIEHHH MOXHO CyIIECTBEHHO YMHOXHTh.
B GonswmHCcTBE ciay4yaeB Oosiee no3dHMEe nNocieJaiKoBbie pPYOOHOCHBIE
KUITBl ABNAOTCA Gonee HU3KOTEMMEpaTypHbiMH. Ecnu e mo3gHHe XHIIbl
TakXKe BBICOKOTEMNEpPaTypHbie, TO ODBIYHO yCTaHaBIMBAaETCHA, YTO OHU
OTZEJIeHbl OT PAHHUX 3HAYHTENbHBIM BPEMEHHBIM HHTEPBAJIOM H HX 0bpa-
30BaHHE CBA3AHO C TMOCJEAYIOLIHM TEKTOHOMAarMaTHYeCKHM LIHKJIOM.

Pyaubie npoxuinku B NadkaXx MOryT ObITh Takke CBH3aHbl C NpPOAB-
JIeHHeM JHHaMomeTaMopdH3Ma, KakK 3TO, B YaCTHOCTH, JOMyCKaeTcs pi-
IOM TeOJIOTOB [UIA KOJMYeJaHHBIX MECTOpOXaeHHi, nubo ¢ mnepeoTso-
XEeHHEM B CBA3HM C nocieayromeil ruaporepmansHoii nepepaboTkoi. Tak,
cepebpo-BHCMYy TOBBIE XHNbI PyJHBIX rop HHXHENEPMCKOrO BO3pacTa OT-
YETJIMBO IepecekaloTcs JaiikamMu 0a3albTOB — KOPHAMH H3JIHAHHH,
NMOKPBIBAKLIMX TPETHYHbIE KOHTJIIOMepaThl. BMecTe ¢ Tem B 3THX paiikax
HHOT/a BCTPEYAKTCA MPOXKHIIKH, aHAJIOTHYHBIE 10 COCTABY Majie030HCKHM
pyoHBIM kuaaM. B gaHHOM cilyyae MMella MECTO pereHepalus — mnepe-
OTJIOXKEeHHEe py/bl B CBA3H C NMOCJEAYIOUIHM Pa3sBHTHEM THAPOTEPMAbHOIO
nporecca.

T'JIABA 1V
HEKOTOPBIE CTPYKTYPHBIE OCOBEHHOCTH
MOCTMATMATHYECKUX PYJAHBIX MECTOPOXJIEHUA

HccieJoBaHUAMH TIOCNEIHUX JIET YCTAHOBJIEHO, YTO CYLUECTBYET OTpe-
HeneHHas B3aMMOCBA3b MEXAY CTPYKTPYPHBIMH YCIOBHAMH (OpPMHpOBa-
HUA DPYIOHBIX MECTOPOXKAEHHH M TeHEeTHYeCKHMH ocobeHHOCTAMH oOpyje-
Henus. Mmeetcs Takke psg paboT, BCKPBIBAIOLIMX 3aBHCHMOCTh CTPYK-
TYp PYAHBIX MoJled W MECTOPOXKIEHHH OT HX TPHYPOYEHHOCTH K TOMY
MIIH MHOMY CTPYKTYPHOMY 3Taxy.

PaccMOTPHM KpPaTKO 3TH BONPOCHI, HMEKLIHE BaXXHOE NMpaKTHYECKOE
3Ha4YeHHE.

1. CTPYKTYPHBIE YCJIOBHA
©®OPMHPOBAHHSA PYAHBIX MECTOPOXKAEHHA

B nokanu3auMM 3HIOTEHHOTO OpY/JCHEHHA BECbMAa CYIIECTBEHHOE 3Ha-
4YeHHe HMeeT CTeneHb OTHOCHTEIbHOH CTPYKTYPHOH OTKPBITOCTH—3aKphl-
TOCTH CHCTeMBblI pynooTjoxeHHd. [loJ 3THM TEpMHHOM MOHHMAaeTcs CO-
BOKYMHOCTb CTPYKTYPHBIX YCJIOBHii, BIHSAIOIHMX HA H3MEHEHHE OCHOBHBIX
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papaMeTpoB cpeasbl pyacoTnoxenns. OHa onpejenseT BO3IMOXKHOCTh MPOJ-
BWKEHHS DYIOHOCHBIX pPacTBOPOE. B 3HAYHTENLHOH Mepe BIHMAET HAa HX
(HH3HKO-XMMHYECKOe COCTOSHHE, a TeM CaMbiM H Ha JIOKAaJH3aLHIO OpYy-
[IEHEHHS H Ha reHeTHYeCcKHe OCOOEHHOCTH BO3HHMKAKOLIMX PYOHBIX MECTO-
poxaenuit [78, 113].

- OxapakTepu30BaTh CTeNeHb CTPYKTYPHOH OTKpPBITOCTH—3aKPBITOCTH
CHCTEMBbl PYIOOT/IOXEHHA B KaKHX-THOO KOJIHYECTBEHHBIX MMOKa3aTENAX
A pa3HbIX KOHKPETHBIX YCIOBHil MOKa He MpeACTABIAETCH BO3MOXHBIM,
Oua o6ycnosnusaerca rny6uHO# OT 3eMHOH moBepxHOCTH, QH3HKO-
'MEXaHHYECKHMH CBOHCTBAMH MOpoOJ, a TakKke OGIUHM reoTeKTOHHYECKHM
'pEXUMOM H HHTEHCHBHOCTbIO MpofABIeHHH nedopmanuii.

- JIns MecTOpOXOEHHH pa3IAYHBIX TeHEeTHYECKMX THIOB CYIIECTBYET
goit Habop CTPYKTYpHBIX NMpH3HaKOB. MaKCHMalbHO 3aKpbiTas CHCTEMa
pynoobpa3oBaHus B 1LIEIOM XapaKTEPH3YeTCA OTCYTCTBHEM pa3slOMOB,
3HauuTebHOH riy6uHO# GopMHpOBaAHHA W COOTBETCTBEHHO Majlod mon-
BHXHOCTBIO PYIAHBIX KOMIOHEHTOB MPH HAaJIH4YMM IUIOTHOH HeHapylUeHHOH
KkpoBnH. Takue yc/ioBHs CBOHCTBEHHBI MAarMaTHYECKHM CerperaiHoHHbIM
ﬁecropo:«nennam BricokoTeMnepaTypHble MHHepaJibHbIe accounaun (6un-
'METacoMaTH4YeCKHe CKapHBI, rpeiiseHsl) pa3BuBatoTcs 0Oe3 obpasoBaHus
TEKTOHHYECKHX TPELIWH, NMpH cnaboll CTPYKTYpHOH OTKPBITOCTH CHCTEMBI
pynoobpasosanus. IIpouecc MuHepa006pa3oBaHus NpoTeKaeT NPH 3aTPY -
HEHHOM TMPOCAYHBAHWM PYJOHOCHBIX PacTBOPOB MO MOpaM B [OpPOJE ¢
HCNIO/IL30BAHHEM TPELIHH OTIENBHOCTH, BO3HHKIUMX B CBA3M C OXJIaX.e-
'HHEM HHTPY3HBOB, M MpPOABJIAETCS MYyTEM XHMHYECKHX peakuuil c¢ 6na-
TOTIPHATHBLIMA NOPOJaMH. MeHee BHICOKOTEMIEPATYPHbIE ACCOLHALHMM JIO-
KaJM3YIOTCH B YCIIOBHAX HAMPSXEHHOTO COCTOSHHS Cpellbl, B HEMPOTAKEH-
HbIX pa3061IeHHBIX TPEUIHHAX Pa3HOrO MPOMCXOKCHHS NMyTeM MX BhINOJ-
HEHHA W 3aMelleHus nopod. TakoBbl No3gHHE HHGHIBTPALHOHHBIE CKap-
HBI, BBICOKOTEMIEPATYPHBIE MaJloCYIbQHOHBIE KBapleBble XHJILI C BOJIb-
¢pamutoMm. CpenHeTemnepaTypHbie THAPOTEPMAJIbHbIE MECTOPOXICHHA
pa3BHBalOTCA yXe B 0OBEIHHEHHBIX, NOCTATOYHO MPOTAKEHHBIX pa3phbl-
Bax MNyTeM HX BBINOJIHEHHS NPH YaCTHYHOM 3aMELIEHHH BMEIIAOLIMX
nopoa. TakoBsl TrHApOTEpMalIbHBIE XHIbl C BoNlb(paMuTOM, MOnubOE-
HHTOM, cyishHIaMH MeaM, LMHKa, CBHHLA, a TaKXe CpeJHETeMIepa-
TypHbIE MHOTOCTA[JMiHbIE MXHIBl C CYIIECTBEHHO CyIbQHIHBIM OpyJe-
HenueM. M HakoHel, HH3KOTeMNepaTypHble KBApIl-KaJbIHTOBBIE XHIIbI C
3onoToM, KBapl-GapuToBble XHAEI ¢ cyabhoconsmu, depbepHT-aHTHMO-
HUTOBBIE XHJIbI Pa3BHBAKOTCA B CBA3H C MPOABJIEHHEM KpPYIHBIX cOCpeao-
TOYEHHBIX pAa3JIOMOB H BBIMOJIHAIOT COMNpMXEHHbIE ¢ HHMH ONEpAIOLIHE
TpellMHbl, a Takxke 30Hbl Opobnenus. Takum obpaszom, Mo Mepe yciox-
HEHHSI Fe0JIOTHYECKOM CTPYKTYPHI H YBEJIHYEHHA CTPYKTYPHOH OTKPBITOCTH
cpeasl pynooTnokeHuH nposeasloTcs Bee Oonee HU3IKOTEMmepaTypHBIE
MecTopoXJeHns. Bmecte ¢ TeM mnpeobnajaroliye cpeiu pyIOHbIX MHHe-
panoB OKHMCHBIE COCJHHEHHS CMEHHIOTCA CyNbpHUOAMH, a 3aTeM CYib-
toconamu u kap6oHaTaMH.

OTcrona MOXHO clenaTh BBIBOJ, YTO BO3HHKHOBEHHE MHHEpAJILHBIX
acconMauuif, pa3lnMuYalONMXCA MO COCTaBY H TemnepaTtype (OpMHpOBa-
HHA, HAXOOHUTCA B CBA3H ¢ OCOOEHHOCTAMH CTPYKTYPHBIX YC/IOBHH MHHE-
panoobpa3losanus. bosnee Toro. kak monaraer E.Il. ManuHosckuii [114],

A
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0co60 3HaYHMBIE MECTOPOXIECHHA GOPMHUPYIOTCS NMpPH ONMpeAeNeHHbIX, HM
CBOMCTBEHHBIX YCIOBHAX CTPYKTYPHOH OTKPBITOCTH—3aKpPBITOCTH Cpe/ibi
PYAOOTIOXKEHHS.

Ipu paneHeiimeil paspaboTke H3INONKEHHBIX BbIlE TNPEICTaBICHHIH
MOTYT OBITh TOJIy4eHbl [ONONHHTENbHbIE KDPHTEPHH IIPOTHO3MPOBAHHS
M OLIEHKH 3HOOTEHHOT0 OpYyJeHEHHS.

IogpoGHee BOMpOC O B3aMMOCBA3H TeHETHYecKHX ocobeHHocTell JH-
[IOTEHHbIX PYIHBIX MECTOPOXIEHHH W CTPYKTYpPHbIX ycnoBu#i HX ¢op-
MHpPOBaHHS pacCMaTpHBaeTcy B ymomsHyTo# Bwime pabGore E.II. Manu-
HOBCKOTO.

2. OCOBEHHOCTH CTPYKTYP
SHJAOTEHHBIX PYJIHBIX MECTOPOXKIAEHHH,
NPHYPOYEHHBIX K PA3JIHYHBIM CTPYKTYPHBIM 3TAXKAM

HabnrofleHus B pa3NH4HBIX PpYJOHOCHBIX o0OacTaX IMOKa3bIBAIOT,
4TO 0COGEHHOCTH CTPYKTYP 3HAOTEHHBIX PYAHBIX MECTOPOXICHHH B 3Ha-
YHTENBHOH Mepe ONpeNeflOTCA HX TMOJOXKEHHEM B TOM HJIH HHOM CTPYK-
TYpPHOM 3Taxe. JTa 3aKOHOMEpPHOCTb OCBellieHa B psajge pabGor [25, 102,
144]. 3pech HAMH NPHBOJAHTCH KPaTKOE H3N0KEHHE NAHHBIX MO 3ITOMY
BOMpOCY.

CTpYKTYpHble 3TaXH, OTpaXkarollHe KPYMHBbIE 3Tambl Ie0JIOTHYeCKOro
Pa3BUTHA PYJOHOCHBIX TEPPHTOPHH (r€OCHHK/IMHABHBIH, NiaThopMEHHBIFH
H T.[1.), Pa3JIM4al0TCA JIMTOJIOTHYECKHM, XHMHHYECKHM COCTABOM H CTe-
NeHbI0 MeTaMopdH3IMa clarajllHX HX MOpOMd, a Takke OTHOCHTENbHOMH
pOJIbK CKIAgYaThiX, pa3phiBHbIX Oedopmallmii, MarmMaTH3Ma M mocJiies1o-
BATEJILHOCTbIO HX pa3BHTHA. DTH pa3/HYHA, MPOABIAIOIIHECH B Treosio-
rMYeCKOM CTPOEHHH CTPYKTYPHBIX 3TaxeH, CYILECTBEHHO CKa3bIBAKTCHA
H Ha OCODEHHOCTAX CTPYKTYp 3alleTalOIMX CpeIH HHX 3HAOTEHHBIX pYy.-
HBIX MECTOpPOXEHHH, HepeoKko HMMEIOIIHX 3HauuTeabHO Gosee Monomoi
BO3pacT, Y€M BMEIAIOIIHE HX MOPO/bL.

B CTpOeHHHM pYAOHOCHBIX TeppHTOpPHH Hamu BblIensioTcs: 1) Kpu-
CTaJ/IMYeCKOe OCHOBaHHME;, 2) TeOCHHKJIMHANbHBIH CTPYKTYPHBIH 3Tax;
3) SNHMreOCHHKJIHHANBHLIH OporeHHbiff 3Tax; 4) nnaThopMeHHBIR 3Ta);
5) snunnathopMeHHbI OporeHHbIH 3Tax. 3To pasfeNeHHE [aeT MOJHYH
cXeMy MOCIeJ0BaTEeNLHOCTH (GOPMHDOBAHHA CTPYKTYPHBIX 3Taxei, onpe-
OenseMOH pa3HbIMM 3TanaMM OJHOTO IHKJIA TeO0TEeKTOHHYECKOro pa3-
BUTHA oOynacTH. CxeMaTHYeCKH HMX COOTHOIIEHHE MOKa3aHO Ha puc. 47.
Ho otagenbHble 4neHs! 3TOH cxemsl HepeNKOo BhinaaaiT. Bmecre ¢ Tem
HMeeTcA PAl NPHMEPOB MOJIHUHKIHYHOIO Pa3BHTHA, KOrjJa MOBTOPAIOTCS
HEKOTOpble 3Tanbl H (OPMHPOBAHHE COOTBETCTBYIOIIHX HM CTPYKTYp-
HBIX 3TaXei.

Kpucrannuyeckoe ocHOBaHMe (M/TH KOMIMJeKc ocHOBaHHA no M.B. My-
patoBy) — HaubGonee gpesHee obGpasoBanme. OHO CIyXHT QyHAaMeHTOM
reoCHHKJIMHaNLHBIX ob6nacTeli MOHOLUMKIHYHOIO pa3BUTHA U APeBHHX (paH-
Henaneo3loMckux) nnatdpopm. B npenenax OpeBHHX LIHTOB, IUIMT M cpe-
JUHHBIX MACCHBOB MOXeT ObITh (yHOZaMEHTOM Jns MoOJOAbIX (3NHKa-
NeJOHCKHX M JMHrepUHHCKHX) miaTtdopM, a Takke anda obpazosaHuil
3NUNIATHOPMEHHOIO OPOTeHHOI0 3TaXa.

IToa KpHCTANIMYECKHM OCHOBAHMEM MOHHMAETCA KOMIJIEKC METaMop-
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¢. 47. CTPYKTYPHBIE 3TaXH W MPUYPOYEHHBIC K HHM 3HIOTEHHBIE PY/HBIE MECTOPOXKIEHHSA
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1 — pyamHbie TeNa; 2 — pa3IpuIBHbiE HAPYLWEHHA; J — HHTPY3HBBI N0CTNAATHOPMEHHOT0 OPOTEHHOr0 ITAKA;
4 — obpajopanus NocTIIATHOPMEHHOrO OPOFEHHOrC 3TaXa, 5 — HHTPYIHUBbI NOCTIAATHOPMEHHBIC;
6 — obpajopanus NNaTHOPMEHHOrO CTPYKTYPHOTO ITawa, 7 — MHTPYIHBL MOCTTEOCHHKIIHHANBHOIO
OPOTCHHOTO 3TaXa; 8 — oﬁpa:louuul MOCTreOCH HKJTHHAJILHOTO CTPYKTYPHOIO 3TaXa; 9 — HHTPY3IHBbI
NOCTIeOCHH KTHHANbHbIC cocknanyaTeie; /0 — obpa3oBaHus reOCHH KNHHANLHOTO 3TAXA; /| — HHTPY3IHBLI
JpeBHHE, NPOPLIBAIOIIHE KPHCTA/IHYECKOE OCHOBAHKE; /2 — KPHCTANIHYECKOE OCHOBAHHE

tuyeckHX mnopoja mpoTepo3oiickoro, apxefickOro, 4acThi0 paHHenalneo-
soiickoro Bo3pacta. OH npezcTaBieH pa3HOOOpa3HBIMH KPHCTAIUTHYe-
CKMMHM ClaHUaMH, rHeficaMu M NMpopLIBAIOIMIMMH UX, 00bIYHO rHelicHpoBaH-
HBIMH, [IPEBHUMH TPaHHTOHJAMH, peXe OCHOBHBIMH M YJILTPAaOCHOBHBIMH
MOpO/IaMH.
CroMcThle TONMIIM CMATHI B CIIOXHBIE CKIAJKH, CONPOBOXKAALIHECH
PYMHBIMH, YaCTO COTJIACHBIMH pa3loMaMH, 3al0XeHHBIMH B Tpolecce
ApeBHEr0 CKJIanKkooOpa3oBaHHA M pacciaHUEBaHHA. ITH PalIOMBl, Kak
paBHJ/I0, NpeAcTaBieHbl GracToMHIOHHTAMH BhicOKOH (amMdubonurosoii)
neHH MeTamopduiMa. OHH Hepenko BKIIOYAKOT JpeBHHE JaWKH H3-
BEPKEHHbIX MOpPOJA H TMOJBEPXKEHBI MOCIEIYHOIIEMY HANOXEHHOMY MeTa-
Mopduamy Gonee nHuszkoif — xnopuroso#h — crtymenu [49]. Bnaropaps
HHTEHCHBHOMY MeTaMoppHu3My (uiInKo-MEXaHHYECKHE CBOHCTBA mopon
(npo4HOCTHBIE CcBOHCTBA, MPOHWIAEMOCTh H T.N.) CYIIECTBEHHO BbIPAaB-
HusatoTcA. [locnenyromme nepopMalMé TNPOABAAKTCA, KaK TNpaBHio,
10/IHOBJIEHHEM CTaphiX, a TakXKe 06paloBaHHEM HOBBIX Pa3NIOMOB.
HHorpa MetamMopduyecKHe TMOPOJbl KPHCTA/UIHYECKOTO OCHOBAHHA
€l0OT MOJIOroe 3alieraHWe, M co3jaeTcs BrnewaTneHne o6 ux craboi
nehopMHPOBAHHOCTH, 4YTO, MO-BHAMMOMY, He Bcerna BepHo. EcTh naHHBIE,
ITO ¥ B TAKHX ciy4asX oHH o6pa3yloT C/IOXKHBIE NeKauHe CKNaJKH,
B KpHCTa/ulHYecKOM OCHOBaHHM BBINENAKTCA ApPEBHHE H MOJIOIbIE
JHIOTEHHBIE MECTOPOXK/ICHHUS.
IMonoxeHne ApeBHHX MeCTOpPOXIAeHHIl B 3HAYMTENLHOH Mepe cBA3aHO
C BHYTpEHHEH CTPYKTYpO# TO/IM KPHCTAUTHYECKOTO OCHOBaHUA. OGLIYHO
OHH NPUYPOYHBAKTCA K APEBHMM MOOMILHBIM 30HaM, B KOTOPBIX NMpOSB-
Nensl HHTEHCHBHASM CXJIa/MaTOCTh M pa3peiBHble HapymeHus. Opyze-
HEHHe pacnpocTpaHfeTcs BJAONL 30H pacClaHLUEBAaHHA H MO pa3pbiBaM
B HMX, a Takxe B OnaronpuATHBIX /IS 3aMemieHHs nopoaax. Xapak-
TEpHBIMH NMPEJICTaBATENAMH ABISIOTCH 10 KeMOpHuiickoe CBHHIIOBO-LHHKOBOE
MecTopoxkaeHne Bpoken-Xumun (ABcTpanus) U 30J10TOPY/AHOE MECTOPOXK/E-
Hue Konap (Mugus).

Monoabie MeCTOPOXKAEHHA B KPHCTAJUIHYECKOM OCHOBAHHH (QOpPMHDPY-
TCA B CBA3H ¢ npoueccaMd akTHBH3auuH. OHH NPOABAAIOTCA NyTEM
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NMOJHOBJIEHHA CTapbiX pa3/iOMOB H/IH B CBA3H C BO3HHKHOBEHHEM HoO-
BhiX. PynHele Tena HMerOT ¢opmy XHII, HHOTJa IITOKBEPKOB, a TaKike
3anexeil, pa3BUBAIOMXCA NO NnacTam nopoj, GraronpuATHHIX AnA 23a-
MemieHHA. THNHYHBIM TIPHMEPOM HABJISIOTCA CBHHIOBO-IIHHKOBbIE MECTO-
poxneHus Mananckoro paiiona (Bonrapus) TpeTHyHOro Bo3pacTta, 3a-
Neraloline cpe/id MOPoJ APEeBHEro KPHCTAJUIHYECKOTO OCHOBAHHA.

HOns GonbUIMHCTBA pPYJAHBIX MECTOPOXIEHHH, pPa3BHTBIX B KPHCTal-
JIHYECKOM OCHOBAHHMH, XapaKTepHbl 3HAYMTENbHAN NPOTHKEHHOCTb IO
natepanH M rnyGHHa pacnpocTpaHEHHs MO BepTHKAJIH, MHOTAAa MAOCTH-
rarolias (Hanpumep, Ha mectopoxaeHnn Konap) 3,5 kM. Um CcBOHCTBeHHa
TaKKe CYLIECTBEHHAA BbIJEPKAHHOCTh MHHEPAaNbLHOTO COCTaBa Ha Tiy-
OMHY H MO MPOCTHPAHHIO.

I'eocHHK/IHHANBHBIA CTPYKTYpHBIH 3Taxk ¢QopMHpyeTcs B YCIOBHSAX
NpoABIEHHA HHTEHCHBHBIX HHCXOOAIIMX OBHXEHHH (IEMHCCHOHHBIH PeXHM
pa3sutua no T.H. Cnmxapckomy), YTO NPHBOJHT K HaKOIUIEHHK) MOIL-
HbIX cloMcThIX Toam, OcaJKoHaKOMJIEHHE 3aKaHYHBAETCH HHTEHCHBHBIM
cknagkoobpaszosanneM, conpoBoxaaroliMcs o6biYHO BHeapeHHeM 6oib-
IIMX MarmMaTH4YeCKHX MacC KHMC/IOro HJIH CpeJHero cocraBa.

[Io ycnoBHAM pa3sBHTHS, COCTaBY CIAararoIIHX MOPOJ H THOAM PYAHBIX
MeCTOPOXAeHHH reOCHHKJIHHAJIbHBIE CTPYKTYPHBIE 3Ta)KH 3Bre0CHHK/IHHA b~
HBIX H MHOT€OCHHK/THHAJIbHBIX 30H CYIIECTBEHHO pa3JIH4HBbI.

B 3BreocHHK/JIHHAJIbHBIX 30HAX OCAaJKOHAKONJIEHHE MPOHCXOOUT B
ycnoBHsiX ocobeHHO HMHTeHcHBHOTO mporubanus. Hapsany c rny6okosoa-
HBIMH, NPEHMYILECTBEHHO KPEMHHCTBIMH MOPCKHMH OCaJIKaMH CYILECTBEH-
HYK PpOJb HIPalT MNOABOAHLIE H3JIMAHHA JlaB, MPEJACTaBJIEHHbIE MOPO-
JaMH TaK Ha3blBAEMOH CHMAMT-KepaTohHpoBoil GOpPMAIHH, 4YaCTHYHO
ansbHTOPUpamMu u Oa3zanbTamMH, HLIHE MNpPEBpPaLIEHHBIMH B pa3/IH4Hbie
cnafibl. 3TH NOPOJbl BMECTE C BBILIEIEKALIMMH MPEHMYIIECTBEHHO TEp-
pHUreHHBIMH MOPCKHMH OCa/iKaMH CMSATHI B JIHHEHHbIE CKIaAKH H pa3bHThI
Npo/0JibHBIMH pa3ioOMaMH, HHOT/ia MOBTOPSAIOLIHMH Pa3ioMbl QyHAAMEHTa,
a Takke TMOCHOHHBIMH H CeKyILIMMH pa3phiBAMH, CONPMKEHHBIMH CO
CKJIaI4aTOCThi0. XApaKTepHO HalM4YHe KpyNHbIX, Oonbiuei YacTeio mom-
YHHEHHBIX MOpP(OIOTHH CKIaJ0K, Pexe CeKyIMX, MACCHBOB YJbTpa-
6asuToB u ra66po. C nepBbiMu ObIBalOT cBsA3aHbl COOCTBEHHO Marma-
THYECKHE MECTOPOXJEHHA XPOMHMTOB, CO BTOPLIMH — THTaHOMAlHE-
tutoB. Cpenu H3MEHEHHBIX NOpOJ CHHIHT-KepaTodHpoBoH (opmaunn
YacTO MNPHUCYTCTBYIOT KOJIYe[aHHbIE MECTOPOKIEHHA B BHIE COTIJIACHBIX
3anexeil, HHOTAa TakXe CeKyLUUX Tell.

B 3BreoCHHK/IHHANBHBIX 30HaAX OTMEYAIOTCA TaKXKE MAaCcCHBbI IPAHHTOH-
noe, Gomee Mo3gHMX OTHOCHTENbHO  yIbTpabGasuToB M rab6po, pa3BUTh!
CKapHOBBIE 3AMEXU C WEMeIHBIMH ¥ MEIHLIMH PYONAMH, 2 TAKKE WHUJibHBIE
rHAPOTEpMalbHble MECTODOXKIEHHA 30710Ta H APYTrHX METaJLIOB,

IeOCHHK/IMHANBHBIA CTPYKTYPHBI 3TaX MHOrEOCHHK/IHHANBLHBIX 30H
dopMHpyeTCAs B YCIOBHAX MeHee HHTEHCHBHOro nporubaHus, HHOrga
CMEHSAIOLIEroCs OTHOCHTENbHBIMH MOAHATHAMH. YNbTpaGa3sHThl pa3BHTHI
cnabo, rimaBHeiM o06pazoM BOONE Pa3’ioMOB, 0Opa3yloLIHX TrpaHHIb!
Me¥ Oy CTPYKTYpHO-(OpMaLMOHHBIMH 30HAMH.

XapakTepHa MoOIIHAs TOJIIA TEPPHreHHBIX ¥ KapbGoHaTHeIX mopon,
pexXxe OTMEYAKTCA BYJIKAHOTCHHBIE MOPObl CPEAHEr0O H KHCIIOro cOCTaBa,
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BA3AHHBIC C HA3EMHBIMH H3NIMSHHAMH. OTH TONIIH CMATH B NHHEHHBIE
aJlkKi H TNpPOpBaHbl KPYNHBIMH HHTPY3HBaMH TPAaHMTOHA0B, O6bIYHO
IPHYPOUYEHHBIMH K AIpaM aHTHKJHHaNeh. XapakTepHo nposBJeHHE Mpo-
[XKEHHBIX 30H KPYMHBIX pa3fioOMOB, CONpPSXeHHBIX CO CKJIAJYaTOCTHIO.
[Tloponsl MeramopdH3oBaHBl B MEHbIIEH CTeMeHH, 4YeM B KPHCTaJUIH-
CKOM OCHOBAHHHM, BCJENCTBHE YEro pa3uYud HMX 0o ¢H3IHKO-MeXa-
HHYECKHM cBolicTBaM GoJiee KOHTPACTHBI,

B npexgenax reocCHHKIHHANBHOTO CTPYKTYPHOTO 3Ta)a MHOTEOCHH-
HATbHBLIX 30H PACTPOCTpaHEeHbl MHOTOYHUCIIEHHBIE MECTOPOXICHUS, CRA-
saHHbIE CO CKapHaAMH, a TaKXe MHAPOTEpMalibHBIE MECTOPOXKIEHUS BOJIb-
@dpama, MonubaeHa, CBHHUA, LAHKA, 30Jl0Ta, PTYTH, CypbMbl H [PYTHX
MeTannoB. PyaHble Tesa B CJIOHCTBIX TOJIIAX 4YacTO HMEKT (opmy
ACTOBBIX, HHOT[JA ceIOBHAHBIX 3anexed. CorjiacHble 3alie)XH pa3BH-
BPAIOTCHA NMPEHMYIUECTBEHHO MO MEXIIACTOBLIM CPbIBAM, 0CODEHHO MO KOH-
TaKTaM TNOpOoJ, pa3nH4arlUuXcd (HIKKO-MEXaHHYECKHMH CBOHCTBaMH.
Cekymue pa3pbIBbl, CONPAXEHHBIE CO CKNaQ4aTOCThiO JIHGO omnepsioune
KPYNHBIE pa3fioMbl, TaKXKe 4YacTO BKJKYAKT DYAHbIe TeJla W HHOrOa cy-
MIECTBEHHO BIHMAIT Ha HX ¢opMy, obpasys xkoMOHWHHpOBaHHbBIE CKnaj-
YaTO-TPELIHHHBIE CTPYKTYPBI.

B MHTpY3HMBHBEIX mopoJax rHApPOTEPMasibHOE OPYAEHEHHE YacTO JIOKa-

JIH3YyeTCA B TPENIHHAX, 3aJIOKEHHBIX €Ille B MpollecCe CTAHOBJICHHA
MaccHBOB, JIH60 pa3BuBaeTcs M0 TpEILHHAM, ONEPHIOLMM Ppa3pbIBBI,
CONpsIKEHHBIE C KPYNHBIMH pa3jioMaMH. PyaHble Tena MecTOpOXAECHHH,
CBA3aHHBIX CO CKapHaMH, OOBIMHO BO3HMKAIOT B KOHTakTax kapboHat-
HBIX mnopoa ¢ uHTpy3uBamu aubo obpasyror Tpy6el B H3BECTHAKAX,
npejenseMble nepeceueHHEM pa3phIBHbLIX HApDYLIEHHH.
- OpyneHeHne pa3BuBaeTcs B OCHOBHOM MPH YMEpeHHOW CTPYKTypHOi
OTKPBITOCTH CHCTEMBI DY/IOOT/IONKEHHA MyTEM BAINONHEHHS TPELUHH H TOP,
a TaKXke MyTeM 3aMelleHHs nopoj, 6GMaronpHATHBIX MO XHMHYECKOMY
coctaBy. [lo BoccTaHHMIO OHO HEpENKO OrpaHHYHBAETCHd MeHEe TPOHH-
HaeMbIMH HJIM HeONaronpHATHBIMH [UIA 3aMEIIEHHA nopoiamu JIHOO pa3s-
PBIBHBLIMH HapylLUEHUAMH ¢ TekTOHH4ecko# rnuHkol. HHoraa pone momo6-
HbIX 3KpAaHOB MrpaloT Bhillenekallue o6pa3oBaHHA HHBIX CTPYKTYPHBIX
araxeil. [Ins GosblUMHCTBA MECTOPOXKIEHHH XapaKTepHO TMpPOABIEHHE
MHHepalbHOH 30HaNBHOCTH, 06yc/IOBNEHHOH MHOrocTaguiiHBIM GopMHpO-
BaHueMm. ['mybuna pacnpocTpaHeHHs OpyJeHEHHA MO BEPTHKAIH MOXET
pocturate 1000—1500 M. IlpumepamMH MecTOPOXIEHHH, NMpPHYPOYEHHBIX
K TeOCHHKJIHHAJIbHOMY CTPYKTYPHOMY 3TaXy MHOT€OCHHKJIHHA/bHBIX 30H,
ABNAIOTCA MOJHMeTas/UTHYeckne MecTopoxaenua Cpenuedt A3uu, PynHoro
AnTas, paiHuHble MecTopoxaeHus Kapkasa u ap.

ONWUreocHHKIWHANbHLBIA OpOreHHBIH CTPYKTYpPHHIH 2Tax (wnw Bepxuuil
CTPYKTYpPHBIH ApyC rEOCHHKJIMHAJILHOTO 3Ta)a) MpPOABIAETCS B MOIABHXK-
HbIX 30HAX B YC/IOBHAX OTHOCHTEJIbHOTO MOJHATHA TEppPHUTOpHH (HHBep-
cHouHbiif pexum mo T.H. Cnuxapckomy). B cBoem ¢opmupOBaHMH OH
TECHO CBM3aH C FeOCHHK/IMHAJIBHBIM 3TaXOM, HE HMeeT ¢ HHM Oonbioro
nepepsiBa B ocajkoHakomieHHH. PaccmaTtpusaemelie o6pa3zopanus o6eivHO
NPHYPOUYEHbI K OCTATOYHHLIM JENPECCHAM reOCHHKJIHHANBHOTO 3Taxa aubo
BRINOJIHAKOT HAJIOXKEHHBIE MYJIbIbI,

IInsi 3NHreoCHHKIHHAILHOTO OPOTEHHOro CTPYKTYPHOro 3Taa Xa-
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paKTepHbl H3JHAHHA J/18B KHCIOTO, peke CpedHero cocraBa, a TaKke
KOHTHHEHTa/IbHbI€ HJIH MENKOBOJHBIE MOpPCKHE ocajik¥ HeGoNbIIMX MoOILl-
HocTed. YacTsl MecTHble Hecorjacus, 0OyclOBIEHHBIE NepepbiBAMH &
ocajkoHakonjeHHH. IINHKaTHBHBIE CTPYKTYphbl NpOABJeHbI ciabo M waie
BCETO MpejcTaBeHbl KPYNHBIMH N0JIOTHMH Gpaxncknankamu. Bmecte ¢ Tem
XapaKTepHbl pa3pbIBHBIE HAapylleHHs pa3HbIX macmtaboB, B TOM 4YHCIe
M KpYyMHble pa3pbiBbl, NOBTOPAOIIHE HANIPABIEHHE [JOJIFOKHBYLMX r1yOuH-
HBIX PA37TOMOB; OHH CIYXKHIH NyTAMH Ha3eMHBIX M3JHAHMA nas. K
30HaM pa3/lOMOB THArOTEHT MOPOAbl XepjoBoil Qauuu, Tejaa Mabix
HHTPY3Hil, a Taxke cybOBynkamuvyeckue obpasoBauusa, Oiu3kue no Bo3-
pacty K opynaeHeHHI0. JIONTOXHBYILUME Pa3ioMbl H CONPAXKEHHbIE C HHMY
pa3pbiBbl KOHTPOJHPYIOT pa3MellleHHe opyacHeHus. Pyausle mMecTopoxie-
HHUA [peacTaBJieHbl MPEHMYLIECTBEHHO JXHMIAMH, LITOKBEpKaMH, YACTHYHO
MJIACTOBLIMH 3ajieXKaMH B CBA3H C MEXIIACTOBBIMH CcpblBamu. B noxa-
NIH3alMKH  opyleHeHHA Oosibliyl0 poONb MrparT (H3IMKO-MeXaHHYEC Kue
CBOMCTBA TOpHBIX mopoh, ocobeHHo cnocobHocTs MX K TpemmHoobGpa3o-
BaHHIO (T.e. ynpyrue cBoiicTsa). OpyleHeHHWe pa3BHBAaeTCA B YCJIOBHAX
CYUIECTBEHHONH CTPYKTYPHOH OTKPBITOCTH Cpelbl pyJOOT/IOXKEHHA B 3Ha-
YHTENbHOH Mepe MyTeM BLINOJHEHHA MycTOT W mop. I'nyb6una pacnpo-
CTpaHEeHHs OpYAEHEHHWA MO BepTHKaJH oObiyHO mocturaer 600—800 M,
HHOrga W Gonee. [nA MeCTOpPOXIEHHH XapaKTepHO TPOSBJIIEHHE MH-
HepanbHOH 3o0HanbHOCTH. [IpuMepoM sABNAOTCA pa3HooOpasHble THIpO-
TepMasibHble pyAHble MecTopoxieHus Kypammuuckoro xpebra (Cpemuss
A3us), 3010TOpPYIHBbIE MECTOpPOXICHHA PyMbIHMH, CBHHUOBO-LHMHKOBOE
mectopoxaenne Paiibn B Wtanuu u ap.

IMnatdhopmMeHHBIH CTPYKTYpHBIH 3TaX GOPMHPYETCA IPH OTHOCHTENBHO
cnaboif aKTHBHOCTH [BHXEHHH 3eMHOH KOpbI M MPH ME/JIEHHOM OCaJKO-
HakomieHud. COOTBETCTBEHHO [/ HEro XapaKTepHa BhIJEPKAHHOCThL
coctaBa ocaiakoB Ha Oonpmmx nnowansx 6Ges peskoro uaMeHeHHs ¢a-
uuit. [InatdopmenHblii 3Tax pa3BHBaeTCA MNOCIE CYLIECTBEHHOrO mepe-
pbiBa B 0CaJIKOHAKOTJICHHH Ha BHIPOBHEHHOH MOBEPXHOCTH HMMKEJIEXKallHX
nopoa. TakiMH MOryT ObITh NOPOABl KPHCTA/UTHYECKOTO OCHOBaHHA
nubo obpazosanus obnacreil 3aBeplIEHHON CKJIaA4aTOCTH.

®opmupoBanue MIaTGOpMEHHOIO 3Taxa HauyHHaeTcd oOpa3oBaHHEM
MaJIOMOIIHbIX TEPPHIEHHLIX OCAaJKOB — TMECYaHHKOB, KOHIJIOMEpaTOB
W ap. B paneHelilieM B CBA3H C OTHOCHMTENbHBIM ONYCKaHHEM [POMC-
XOOMT AJIHTENILHOE MEIJIEHHOE Ha KOIUIEHHE ocaJkoB Hernybokoro mops —
M3BECTHAKOB, [JOJIOMHMTOB, ITHH. B ycNIOBHAX MeCTHBIX MOOHATHH oTia-
raloTcs KOHTHHEHTAJIbHbIE, HHOTAA YrJIEHOCHBIE OCaKH.

O6pazopanus miaThopmMeHHOro 3Tax¥a, Kak mnpasuno, ciabo mera-
MophH30BaHbl U HA GONMBIIMX MAOIIAAAX WMEIOT NPAKTHYECKH MOYTH ro-
PH3OHTaJIbHOE 3ajieraHde. TeKTOHHYECKOe OXKHBJIEHHE MNaTHOPMEHHBIX
obnacrteit ceA’aHO ¢ nocneayroulelt akTBH3lauMel, nposBasloumeiica BO3-
HHKHOBEHHEM pa3pbIBHbIX HAapylIeHHH, YacTO MNOBTOPAIOIUAX pPa3IoOMBl
(yHOaMeHTa M 3aXBaThIBAKOLMX Kak MIaTHOPMEHHBIA 3Tak, TaK H HHXKE-
nexaume o6pa3oBaHHA.

C npoueccoM aKTHBH3allHH Hepeako ObiBaeT cBA3aHa MarMaTHue-
ckafg M NOCTMarmaTHuyeckas JeaTesbHOCTh. Ocobwuiii uHTEpec npencTas-
JIAIOT MAarmMaTHYECKHE KOMIUIEKCHI, CBONCTBEHHBIE TOJLKO IIaT(hopmeH-
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M obnactaM. 3To 3QQy3HBHBIE H HHTPY3HBHbIE TPaMNibl, C KOTOPLIMH
oraa ObiBaeT CBA3aHO MeEJHO-HHKE/NEBOE M JKEJEIHOE Opy/ICHEHHE.
IpuMepaMH ABJAIOTCA MENHO-HHKeleBble MecTopoxaeHna Hopunbckoro
)afloHa 1 MarHoMarHeTHTOBbIE MecTOpoXaeHus Cubupckoit nnatdpopmsl.
IugpoTepManbHble MeCTOpoOXIeHHA obpasyrorca B npenenax Haubonee
@pylIeHHBIX muowaznei, obuiuHO Ha yyacTkax HernyGokoro 3saneraHus
pynpamenTa. Mx cTpyKTypbl OnpefensilOTCs coYeTaHHEM CEKYLMX pas-
BIBOB H TOCJIOHHBIX 30H ApobGJeHHA MO KOHTAKTAM [MOPOX ¢ pa3iHy-
HbIMH (QU3HKO-MeXaHUYECKUMH cBOHCTBAMH. OpyneHeHHE lOKaiulyercs
p¥ CYIIECTBEHHOH CTPYKTYpHOH OTKPBITOCTH Cpelbl PYAOOTIOKEHUS
€M BBITIOJIHEHHS TYCTOT, YACTHYHO 3a CYET 3aMelleHHs OnaronpusaT-
x nopoxn. [ny6uHa pacnpocTpaHeHHA OPYJEHEHHA MO BEPTHKAlIH JOCTH-
raer 1000 M u Gonee. IlpumepoM MOTYT CHYXHTb MECTOPOXKAECHHA
leGenunoe (Angax) u Cannonur (KOxnas Kopes).

OnunnathopMeHHbIH OpOreHHBIH CTPYKTYpHBIH 3Tax ¢QopmupyeTcs
Jjoc/ie JOCTATOYHO MHTENLHOrO MEPHOAA CNOKOHHOTrO pa3BHTHA ofnacTH
8 ycnoBHAX npebnamaHus BocxonAmux AMxKeHuH. O6pa3zoBamus xapak-
TEpU3IYEMOTO 3Ta)a 3aJIeraloT Ha [EHENIEHH3UPOBAHHBIX CKJaJyaThiX
ronmax, Ju60o Ha mnnatpopmeHHOM ITaxe, nubO, HAKOHEL, Ha BBLIPOB-
HEHHOH MOBEPXHOCTH MNOPOJ KpHCTAJUIHYECKOro OCHOBaHusA. Pa3puThe
ynumI1aThOpMEHHOr0O OPOreHHOTO 3Taxa CBA3aHO C MPOLECCOM aKTHBH-
sanuu tepputopud. OBpa3zoBaHHe ero Ha4YMHAETCH BO3IHHKHOBEHHEM KpYIl-
HBIX pa3fomMoB, 06YCNOBIMBAIONIMX MNOABJICHHE HAJOXEHHBIX NpOruGos.
[Ipouecc BumonHeHus 3THX nporuboe, no A.Jl. Illernosy [162], pa3snme-
deTCA Ha JBe cTagud. B nepByro oTnaraloTci KOHTHHEHTAJbHble 006-
JIOMOYHBIE, a TaKXe BYyJIKaHOTeHHble MOponsl. B ciydae akTHBH3ALMH
pbnacTeli 3aBeplieHHOH CKIAag4aTOCTH NMPOSABIAIOTCA TPEIIHHHBIE WHTPY-
3UM pa3HOTO cocTasa. [l aKTHBU3HPOBAHHBIX MIATHOPM M ILIKMTOB CBOH-
CTBEHHLI TOKPOBbI KHCJIBIX M ILENOYHBIX 3(dYy3UBOB, a TAKKe HHTpPY-
3UBbLI TEX e cocTaBoB. Bo BTOpYH CTaJHI0 BO3HMKAKOT HAllOXKEHHBIE
BNA[MHbI, BBINOJIHEHHbBIE KOHTHHEHTAJIbHBIMH YIJIEHOCHBIMH, Gosbiuei
5acTbl0 Trpy60061OMOYHBIMH OTIOKEHHAMH. I[IpOSABNAIOTCA HHTPY3HBbBI
OCHOBHbIX H CyO6IlesouHBIX MOpoA, a B 3aReplUAlOIUMi Mepuod pa3BH-
i BMAJWH — H3NUsSHAA 6a3anbTOB, MHOT/A cNAaraloUIHX 3HAYHTENBHEIE
omann.

- OcanmoyHble W ByJKaHOTeHHbBlE mNOpoJbl o6bIYHO HemeTaMopdH3o-
AHbl, 3aJIeral0T MOYTH TOPH3OHTAaNBHO; KpPyThie CKJaakd obpasyroTcs
wb BOIH3IM pa3ioMoB. DTH pa3jioMbl NPOSBIAITCA €llle H B Npolecce
AZIKOHAKOMJIEHHUSA; C [JBHXEHHAMH N0 HHM CBS3aHbI pa3jIH4us MOLLHO-
cteit u aumii ocagkos B cocequux GroKax.

- B popMupoBaHHH PYOHBIX MECTOPOXAECHHH CYLIECTBEHHYIO POJib HIPAKOT
paspbiBHBIE HApyLIEHHS, NpeX[e BCEro pa3jioMbl, pa3pacTaloliHecs MO
' BOCCTaHMIO M3 nojactuiawmx nopon. OpyneHeHHe pa3BHBaeTcs MO Kpy-
- TonajarmliMM pa3pbiBaM cpeau GoJsiee Xpynkux nopoji, YaCTHYHO BJOJb
CPLIBOB MO0 HX KOHTAKTAM C BbILUENEKAUMMH NOPOJAMH, MEHEe MPOHH-
LlaeMbIMH [J1s1 pYyJOHOCHBIX pacTBOpoB. Pyna nokanuiyercs B 3HAYMTENb-
HOM Mepe mnyTeM BBINOJHEHHN TPELIMH H NOYCTOT MNPH CYLECTBEHHOM
CTPYKTYPHOH OTKPBITOCTH Cpefibl Py 10OTIOKEHHS.

Opyaenenune pacnpocTpanseTcs no BepTHkamu no 600—800 m u Hepenko
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oTiHYaeTcs GoraThiM coJaepXaHHeM MeTa/sioB. B HekoTopbIX ciyuasy
PYOOHOCHBIE pa3pbIiBbl MEPEXOOAT B MNMOACTH/IAKIINHE MOpoAbl KpHCTa-
NUYECKOTO ocHOBaHHA MO0 B MeTaMOp(H3IOBaAHHYIO CKIAAYATYIO TOJ-
1y TEOCHHK/IHHANBHOTO CTPYKTYpHOro 3Taxa. Torma obummMii pasmax
opyaeHeHuss no BepTHKanH jgocturaer 1000 M u Gonee. Ilpumepom sp-
naoTes MoaubAeHOBBIE, (IFOOPHTOBBIE, HEKOTOPLIE CBHHIIOBO-IHHKOBLIE
U apyrue MectopoXxaeHus BoctouHoro 3abaiikanbsa.

Cpenu obpa3oBaHMii, CBA3AHHBIX C NpoOlECCAaMH aKTHBH3ALHH, ocobo
BBIJENAIOTCA BYJKaHuueckue mosca. OHu "BO3HHKAIOT B pe3yibTaTe Mo-
OUNH3aIHM TeKTOHHYECKMX [BHXeHHH B obnacTax 3aBeplieHHOH cknan-
YaTOCTM M Ha MaccuBaX MuaT@OpPMEHHOro THMA, CBA3aHHON C BBICOKOIi
MOABHXHOCTbEO 3eMHOH Kopbl B CMexHO# reocHHKIMHanLHOH obnmacty
6onee mononoro Bo3pacra” [152].

BynkauuyeckHe rosica BO3HHKAIOT NYTeM MNPOABIEHHA CHCTEMBI TNpo-
TAXEHHBIX IIyOHHHBIX pa3noMOB, CIYXaIlWX MYTAMH H3JTHAHHA MOIIHBIX
MOKPOBOB MNpPEeHMMYLIECTBEHHO KHCIBIX H CpPEJHHX JlaB, KOTOPHIE 4Yepe-
OyKTCH B pa3pele ¢ NMHPOKIACTAMH H YacCTHYHO C KOHTHHEHTAaJbHBIMK
ocajJkaMH. B Bepxax paspes3a NMOSBJIAKTCA OCHOBHBIE JIaBbl. 3TH TOJIIK
CMATH B MOJIOTHE u wwHpokue Opaxucknaakd nubo cyHIyvyHBIE CKJall-
KH H OClOXHeHBl pa3nomamd. Mectamn umerwTcs nporubbl, Hepeakw
ByJKaHHueckHe mnocTpoiiku. YacTo paspes 3akaHuYMBaeTcsi MOKPOBAMH
6a3anbTOB, HHOT/A 3aHHMAK LIIMMH 3HaYHTEIbHbIE TUIOLIAIH.

IMonoxeHue 3IHIOTEHHBIX PYAHBIX MECTOPONJIEHHH KOHTPOJHpYyeTcs
KPYNHBIMH pa3JiOMaMH, MECTaMH HX couleHeHMH W mepeceueHuii ¢ Gonee
MEJIKHMH pa3pblBaMH. XapaKTepHbl 61M3MOBEPXHOCTHBIE HH3KOTEMIepa-
TYpHblE MECTOPOXIEHUS 305l0Ta W cepebpa, pPTYTH, a TakXe OJIOBa.
OpyaeHeH#e NpeAcTaBleH0 MHHEPAJIH30BAHHBIMH 30HaAMH, IITOKBEPKOBLI-
MH 30HaMH, rmuiactToobpasHeiMH H nMHH3000pa3HeIMH Tenamu. OHO noxa-
JIU3yeTcs NyTeM BBIMOJIHEHHS TPEIIHH, MYCTOT NMPH Y4YacTHH MPOIECCOB
3aMELLICHHA.

IIpumepom oxapakTepH3oBaHHBIX 06pa3oBaHuMii MoxeT cnykHTs OX0T-
cko-UykoTckuil BynkaHHYecKMH TMOfiCc, pacnoNOXeHHbIi B MOTrpaHH4HO
30He Mexay THXOOKeaHCKMM KaiHO30HCKHM TI€OCHHKIHHAIBHBIM MpoO-
rubom u 06nacTeio 3aBeplIeHHONW ME3030HCKOM CK/Iaq4aTOCTH.

IlpuBenennble NaHHbIE NOKA3BIBAKOT, YTO CYUIECTBYET OMNpele/eHHas
3aBHCHMOCTh CTPYKTYPHbIX 0cOOGEHHOCTEll 3HIOreHHBIX pPYOHBIX MECTO-
POXIEHHH OT HX MOJIOKEHHA B TOM MJIM HHOM CTPYKTYPHOM 3Taxe.

910 MoxeT OBITE HMCNONB30BAHO NPH pelIEHHH LEJOro psAa Npak-
THYECKHX BONpocoB. Tak, mMpH OLEHKE BHOBb OOHapyXEHHOTO MECTO-
POXIEHHS MOXHO MPOTrHO3HPOBaTh OCOOGEHHOCTH €ro TreoJIOTHYECKOro
CTPOEHHS — OTHOCHTENLHYIO PONb CKJANYATHIX W pa3pLIBHBIX Hapy-
weHuil, npeobnajarommii cnocob nokanM3aUMH OpyJeHeHHS, Mopdo-
JIOTHIO DPYIHBIX Tel. MoryT Takike nporHO3HPOBATHCS BO3IMOMKHAA IIly-
6uHa pacnpocTpaHEHHS H BBIIEPKAHHOCTL OpYIEHEHHA Ha rny6uny.
KoneuHo, noMHMO 3HaHHA O NMPHYPOUYEHHOCTH OPYIEHEHHS K TOMY HIIH
HHOMY 3Ta)y, JOJDKHBI YYHTHLIBATBCH H JPYIHE OCHOBHBLIE [MOKa3aTesH,
Kak, HanmpuMep, JIHTOJIOTHYeCKHil COCTaB MoOpoJ PyAOBMeIIaroIlel To Ny,
cTeneHb HX JeDOPMHPOBAHHOCTH, MeTaMOp()H3Ma, TreHeTHYECKHH THT
opy/JeHeHus, riny6HHa 3p03IHOHHOTO cpe3a W T.4.
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YacTte BTOpas
METOIbl M3VYEHHUSA CTPYKTVP

MMOCTMAIMATUYECKHX
PYIAHBIX MECTOPOXIEHHHA

I''TABA V
IFEOJIOTHYECKOE KAPTHPOBAHHE

Bonpocel opraHM3auuH reojorHYecKoff ChEMKH, NMpHeMB! MPOBEACHHSA
0/1eBbIX H sabopaTopHBIX HccleNoBaHHMH oOcBelleHbl B pafe pabor.
[akoBbl M3BecTHble yuebuukd B.A. O6pyuesa [95], B.H. BeGepa [19],
M.A. Ycopa [151], 6onee nosble mocobus B.A. Anpogosa [4], H.H. Bys-
ioBa [17], I''K. Coxkpatosa [140], A.E. Muxaiinosa [84], B.H. Ilasnu-
joBa [104], metoauueckne nocobus, cocrapneHusie reonorami BCETEH
719—83, 98, 99].

HmeroTes cnennanbuble paboThl, MOCBAIICHHBIE METOAAM KpYIHOMAC-
ITabHOro reoJIOTHYECKOro KapTHPOBAaHHA PYAHBIX MOJNEH M MECTOpOXIe-
i [38, 53, 97]. IloatomMy MBI He paccMaTpPHBAEM [eTalbHO METO-
bl ¥ TEXHHKY Te0JIOTHYECKOTO KapTHPOBAHHA, OTMETHM JIMILbL TE€ OCO-
DEHHOCTH, KOTOpbIE, KAK HAM TpPEACTABIIAETCH, CHEAYyeT YYHTHIBATH reo-
10Ty, 3aHMUMAIOIIEMYcs CHeUHAbHBIM H3YYEHHEM CTPYKTYPhl pYJHOTrO
MECTOPOX/AEHHA HJIH PYJHOrO MONA.

~ Ilpu nposegeHun TakuX paboT reosor HMEET WENbIO OTBETHTh
ia cJIeyIOIIHE OCHOBHBIE BOMPOCHI:

1. KakoBa cCTpyKTypHO-reonoruyeckas MNO3HILMS pPyJHOr0 TONAs H
MecTOpOXaeHHuA?

2. KakoBa reonoruyeckas CTpyKTypa pyAHOIO MOJis H MECTOPOXaAeHHA?
3. KakoBbl 3aKOHOMEPHOCTH pa3MelUleHHA OpYJeHeHHs B MNpejenax
MECTODOXIEHHS, TNPHYHHB BO3HHKHOBEHHHZ 3THX 3aKoHOMepHocTed W
NEpCNeKTHBBl HAXO0XKIEHHA nogo6HEIX oborallleHHbIX y'-laCTlCOB?

IlepBuiii Bompoc oOBIYHO peliaeTcs NMYTEM aHAllH3a TeO0JIOTHYECKHX
KapT MenkHX W cpeaHux macwiraGoe (mo 1:100 000—1:50 000), coctas-
JIEHHBIX TeoJloraMH-cheMIquKkaMHu. [eosior, U3yvarOIUi CTPYKTYpy MecTo-
POXIEHHA M pPYAHOTO MOJfA, KaK MNPaBHJIO, OTPAHHYHBAETCA pPEKOTHO-
CHMPOBKO# A3THX KapT W NPOBEICHHEM [IONOJHHTENbHBIX HabromeHui
B Haubosee BaXHbIX yyacTKaX.

[Ipu aHanuse reojorusecKOH KapThl B LENAX BBIABJIEHHUSN CTPYKTYpPHO-
reoJIOrHYecKOi MO3HLMH MECTOPOXJEHHS, T.€. YCTAHOBJIEHHA OCHOBHBIX
TEOJIOTHHECKHX YCIIOBHMH, ONpPEJENAIOMMX TONOXKEHHE MECTOPOKIACHHA
(pyaHoro mons) B perHoHe, cleAyeT MMETb B BHAY, YTO OHO oOmpe-
AenseTcs TaKMMH 3JIEMEHTAMH T€OIOrHYeCKO# CTPYKTYphI, KaK:

a) PerunonanbHele pa3pblBHble HapylleHHs. PynHble mons ¥ MecTo-
POX/EHHA 4YaCTO pacnojaralOTCs B MecTaX HCKDHBJIEHHS KDYNHBIX pa3s-
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JIOMOB TO0 TNPOCTHPAHWIO, TAKKE B MECTaX pa3BETBJIEHHS, CONPIKEHus
WIH TiepecevyeHMs HX C pa3pbiBaMH HHBIX HanpasieHuil. OcobeHHO e
GnaronpuATHLI A8 pa3sMelIeHHA PYIHBIX MOJieH coYeTaHHA HECKONbKHX
OTMEYEHHBIX GakTOpPOB.

6) Cknajguatble HapylleHus. PyaHbie MONs H MECTOPOXIEHHS HacTo
NPHYPOUYHBAIOTCA K AHTHK/IMHANAM, OCOGEHHO K MeCTaM MX MOrpyXKeHus,
0OBIYHO B COYETAHHMH C pa3pbIBHBIMH HapylUEHHAMH; 671aronpUATHBL Ta Kice
MecTa repeceyeHHs CKJIaJ0K pa3HLIX HalpaBleHHil H Bo3pacta (T.e. mpo-
ABJIEHHA HAJIOKEHHOH ckjaa4aToCTH). 3HAUMTENBHO peXke OTMEYAeTCH MpH-
YPOUYEHHOCTh PYAHBIX MECTOPOXAEHHH K CHHKIIHHAJIAM.

B) BynkanoreHHnie cTpyktypel. IlonoXkeHue pyIOHBIX MECTOPOXIECHHUI
B ofnacTdX pa3BMUTHA BYyJKaHH3Ma OMpeleNnseTcd HaIHYHEM BYJIKaHo-
TeKTOHHYECKHX Jenpeccuii nubo Kajgbaep NpoceHaHHs; MECTOPOXIEHHs
yallle MPOABNAIOTCA NO WX NEepuPepHH, HEpenKo NPHYPOUHBAKOTCH TaKke
K Y4acTKaM pa3BHUTHA BYJIKAHOKYNOJIbHBIX CTPYKTYP.

r) MaccuBsl H3BepXeHHbIX Mopon. MarmatHuyeckue MECTOpOXKIEHHA
XPOMHTOBbIE, THTAHOMATHETHTOBBIE, YACTHYHO MEAHO-HHMKENEBBIE, NpO-
CTPAaHCTBEHHO (M TeHeTHYeCKH) CBA3aHbl C MHTPY3HBAMH OCHOBHBIX MM
yJbTPaOCHOBHBIX TMOpPOJ, B MpeAelaX MacCHBOB KOTOPHIX OHM 3ajlerarot
u mnpeactaBnsoT coboll HepaspeIBHO CBA3aHHBIE ¢ HHMH 06pa3oBaHus,
T.6. YaCTH 3THX MACCHBOB MM CONYTCTBYWIIHX HM HAaiikoobpa3Hwbix
TEN.

I'peiizeHOBLIE MECTOpOXKIEHHS TECHO CBA3aHbl MPOCTPAHCTBEHHO C
rPaHHTOHJaMH, Pa3BHBAIOTCHA, KaK MpPaBUIIO, B ANHKAIbHBIX 4acTAX MH-
TPY3HBOB B BHIE IITOKBEPKOB H MHJI, 4 TAKKE B HX HEMOCpEACTBEH-
HOM 3K30KOHTakTe, obpa3ys xumoobpa3Hele Tena B crabornpoHMia-
€MBIX Mopojax.

CxapHOBbIE MECTOPOXAEHHA 11s cBoero obpazoBanms TpebyroT Hanu-
YU KOHTAKTA MeEX[y AaJlOMOCHIHKaTHOH u kapbowaTHOH nopomoii;
06BIYHO 3TO KOHTAKT TIPAHUTOMOOB C H3IBECTHAKAMM ¥ 30HAa WHTEH-
CHBHOTO MpOTrpeBa KPOBJIH HHTPY3HBA.

‘CpeHe- W HH3KOTeMrepaTypHble THAPOTEpMAaJibHbIE MECTOPOKIEHHS
Ianeko He BCerja NpPOABIAIOT NPOCTPAHCTBEHHYIO CBA3b C WHTPY3u-
BaMH. YacTo nuolagd pydHBIX MOJeH 3THX MECTOpOoXAeHHH ObiBaroT
BOBCE JIHIUEHBI BHIXONOB H3BepXeHHbIX mnopox. Ho WHorpa npm reonoru-
YyecKoH pa3BenKe HJIH reoQH3HYECKHMH METONAMH YCTaHABJMBAaETCH Ha-
JIAYHE CKPBITOro Ha rinybuHe uHTpy3uBa. B cnyvae BmIXoga HHTpy3uBa
HA MOBEPXHOCTh HEPENKO OTMEYAETCH 30HAILHOE PAcrosiOeHHE MecTo-
POXeHHH WM pyAONpOsSBIeHHI, 3a KOHOMEPHO HIMEHSAIOLUHMXCS 110 TEMIE-
patype ofpa3osanus. DTO paccMaTpHBaeTcs KAK NOKa3aTels omnpenue-
JIEHO# CBA3H MEX1y HHMH.

n) Iloponwl, GraronpHATHBIE /A JOKanH3aluu opyneHeHus. Iloct-
MArMaTHYECKHE DV/HBIE MECTOPOXKACHUA OOpalyloTCs NPEeHMYIECTBEHHO
cpeqd mnopon, GnaronpuATHBIX A7A JIOKANMH3AUMH OpPYIEHEHHS nmo (u3u-
KO-MEXaHHYECKHM H XHMHYecKHM cBoicTBaM. K mnepBeiM npexje Bcero
oTHocHTcA cnocobHocTe mopoxa k TpemmMHooGpa3oBauuio, 4to ofycno-
B/IHBAET Pa3BHTHE XHIbHBIX H IITOKBEPKOBBIX MECTOPOXKIEHHH; uX dop-
MHpPOBaHHIO crocobCcTByeT AocTaTo4HAas NPOHHLAEMOCTH NMOPOJ, ompeje-
NA0AS BO3MOXHOCTh ABHXEHHS PYJOHOCHBIX pacTBOPOB IIHPOKHM DpOH-
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48. AspodoTocHuMOK HezaneceHHoH MecTHocTH B Macutabe 1:20 000—1:22 000. I'pauuT-
maccup (06BeaeH wTpuxosoit MHEKeH) BbIjeNAETCA CPEN BMELIAOIHX MECYaHHKOB H ClIaH-
eB peikumH dopmamu penveda [97]

TOM C NOCHeAYIOLIMM CTATHBAaHHEM HX K TpemuHaM. [lopHcTocT: mopon
criocoGCTBYET pa3BHTHIO B HHX BKpalUleHHoro opyaeHenusa. I[loponw,
DIIaTONpPAATHBIC JJIS JIOKAIH3AIHH OpYy/IeHEHHSA 0 XHMHYEC KHM cBOHCTBaM,
KapakTepH3yIOTCS cnocoGHOCTBIO BCTYNaTh B XHMHYECKHE PeaklMH C py-
I0HOCHBIMH DacTBOpaMH H, Hapyllas B HHX pPaBHOBECHE, NPHBOIOHTh K
BBIZICNIEHHIO DYyOHBIX KoMnoHeHToB. Hepeaxo oba ¢axtopa — 6naro-
IPUATHOCTh MOPOJ MO PH3IHKO-MEXAHHYEC KHM H XHMHYECKHM CBOHCTBAM —
BO3AcHCTBYHOT COBMECTHO.

B pemennn Bompoca O CTPYKTYpHO-TE€OJOrHYeCKO# MO3MUMH PYIHOTO
10711 H MECTOPOXJEHHA CYLIECTBEHHYIO MOMOINL OKa3blBAET METOJ a’po-
hortockemxu [107, 108], nosBonsromk# Xopomo QHKCHpOBAaTL 3Jie-
MEHTHI pETHOHaNbHON reonoruyecko#f cTpyxTypml (puc. 48). MmerwoTca
Takke OTHENbHbIE MPUMEPHLI MCNONbL30OBAHHA MNPH HW3YYEHHH CTPYKTYp
)YAHBIX Monell KocMHYecKHX cHHMKOB [164].

Bropo#f M TpeTHH Bompocel, T.e. H3IYYEHHE TrEONOTHYECKOH CTpyK-
Phl pYAHOTO MONS H MECTOPOXIAEHHA H BLISCHEHHE 3aKOHOMepHOCTEH
pa3sMemIeHHS OPYACHEHHA B HX npelenax, PelIajOTCs Ha OCHOBAHHH KpyIl-
HomacmiTaGHO# reonmorgveckolf ChbeMKH MOBEPXHOCTH ¢ HCIOJIb30BaAHHEM
‘JaHHbIX OypoBBIX CKBaXXHMH, KaHaB, DacYMCTOK, a NpPH HaJIHYHH TOA-
3EMHBIX FOPHBIX BEIpaGOTOK — COCTABICHHEM MOTOPH3OHTHLIX IJIAHOB.

M reonorudeckag cbeMKa MOBEPXHOCTH, M MOTOPH3OHTHBIE MJIAHbI
 BLIMONHAKTCA Ha Mapkiuelinepckof ocHoBe. ENWHas KBaJpaTHas CeTKa,
ODHEHTHPOBaHHa# 1O HCTHHHOMY MEDHIHaHy C yKa3laHHEM KOOPJHHAT
€€ y3JI0B, MO3BOJIAET CONOCTABNATEL ITH rpaduyec KHE MaTEPHAJIbI, CTDOHTD
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pa3pe3bl BKPeCT M BJIOJb NPOCTHPAaHHA PYAOHOCHBIX 3JIEMEHTOB CTpY k-
Typsl. DTHM [OCTHTraeTcs MOJy4eHHE NMPOCTPAHCTBEHHOTO MpPEACTaBJICHUy
0 CcTpoeHuW pyAHOro oOBeKTAa MW O pPa3MEUICHWM OpPYACHEHHA B erg
npegenax. Ouno u4acTo odopmisercs B BuHAe  Grok-gmarpamMm iy
Mo Ienei.

1. KPYITHOMACHTABHOE
TEOJJOTHYECKOE KAPTHPOBAHHME TMOBEPXHOCTH

KpynsomacmitabHoe reonordveckoe KapTHPOBAHUE UMEET HENbIO Bhifc-
HHTb T€ CTOPOHBI TeOJIOTHYECKOr0 CTPOEHHs, C KOTOPBIMH CBf3aHBI 3a-
KOHOMEPHOCTH pa3MellleHHs OAHHOTO BHIAa MOJIE3HOr0 HCKOMAaeMOro g
npeaenax pyOHOro TMOJA HJIH MecTopoxnaenus. Macwmral reonoruvye-
CKOT0 KapTHPOBAHMSA OMNpEeNAETCH pa3MEpaMH H3BECTHBIX PYIHBIX Te,
CIIOXKHOCTBI) CTPOEHHS, a TakXe MmacmuTabaM# NPOABICHHA 3JIEMEHTOR
CTPYKTYpBhl, BIHAIIMX HA JIoKaH3aLui0 opyneHeHus. CymecTByioT o61me
TpeboBaHus, 4TOOBI pyJHBIE MOJA IHIOTEHHBIX PYIHBIX MECTOPOXAEHHII
kapTupoBainck B Macwitabe 1:10 000, ocobo crnoxuble — B MacmTabe
1:5000. Ons oTOenbHbIX MECTOPOXIEHHH NpPOCTOro CTPOEHHA MPHHH-
maetcs Macmurab 1:5000, ana cnoxueix — 1:2000 u ans ocobo ciox-
HeiXx — 1:1000. HMeroTcs cOOTBETCTBYHOLIHE PeKOMEHIALHMH Mo BeIGoOpy
mMaciiTaboB KapTHPOBAHHA [/ Pa3HBIX TMOJIE3HBIX HCKOMAeMBIX, a TaKXe
yKa3aHHs 0 KOHOWLHOHHOCTH KapT — HeoOXOZMMOM KojH4ecTBe Habuio-
[eHuil Ha emquMHHLY KapTHpyemoil muomanu. He BgaBasch B noapobHOCTH,
OTMETHM JIHUIb, YTO, corjlacHo obilemy npasuiy, s kapt maciirabos
1:5000 u menbye Ha | cM’ KapThl JOJ/KHA NPUXOOUTBCA KaK MHHHMYM
oaHa Touyka HabmiwogenHus. TakoH e HOPMBI NPHIAEPKHBAKOTCH MpH
chbeMKe kapT Oonee KpynHbiXx MmacmbaToB B ycnoBusx cnaboit obua-
KEHHOCTH, Korza TpebyeTcs mpoBEeAEHHE HCKYCCTBEHHBIX OOHameHWdl —
pacuucTok, kaHaB W OypoBbix ckBaxuH. [IpH Xopoumed obHa¥eHHOCTH
COCTaBJIEHHE TreOJOrMYECKHX KAPT KPYNHBIX MacmiTaboB MPOH3BOJHTCS
NyTeM I[JIOWAQHOrO KapTHPOBAHHA, KOTJa H3YYalOTCH M ONHMCLIBAKOTCH
CIUIOWbL Bee oOHaXKEeHHU.

PykoBoacTByAch TpeOOBaHHAMH HHCTPYKUHH, BCe e Halg0 HMMETEH B
BHAY, YTo Haubonee BakHble YYaCTKH DYINOHOCHOH IUIOWAOH AOJDKHEI
obcnenoBaThest ¢ Gosbluell AeTaNbHOCTBIO, HHOTAA [aXe MpeBbILIAKIIEH
o6mue TpeboBaHHA, C NPHMEHEHHEM HCKYCCTBEHHBIX oOHaxeHuid — pacuu-
CTOK, KaHaB H KapTHpoBoyHoro Oypenus. [eranbHas reonoruyeckas
KapTa JOJIKHA MOCTOAHHO YyTOYHATHCA 110 Mepe NONy4YeHHA HOBBIX JaHHBIX.

B nposenennn KpynHomacmTaGHOH reosorHyeckoif ChbeMKH CylIecT-
BEHHYI) TNOMOIIb OKa3biBalOT reopuinyeckue meronwl [97, 165]. Ilpu
MPOCHCKWUBAHWK KOHTAKTOB TOPOA M PasphIBHBIX HAPYlLIEHHH HCMO/b-
3yeTcs 3neKTpopa3Benka. KOHTaKThl OCHOBHBIX H YJIbTPAOCHOBHBIX MOpPO/l
xopowo oT6HBaKOTCA ¢ NOMOLIbKD MarHuToMeTpHH. IIpH mpocnexmuBa-
HH Pa3JIOMOB H PYAOHOCHBIX 30H NMPHMEHAKTCA FEOXHMHYECKHE METO/Ib!
[35]. TMonyuenusle npu 3ToM HAaHHbIE OGOPMIILIOTCE B BHIE 0COBBIX
rpaduuecKHX NpPHIOKEHHH, KOTOpbIE COMOCTABJIAKTCH C TeoIOrHYecKO
kapToii. Ux koMOMHMpOBaHHOE MCMOJIb30BAHHE MO3BOJISET WHOTHA CyILE-
CTBEHHO YTOYHHTE [OJIOXEHHE KOHTAKTOB CIOHCTBIX TOJIL] H HHTPY3HBOB,
NOMOYb B NPOCJEXHBAHHH TOSCOB [aeK, pa3pbIBHBIX HapyweHui, pyi-
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Ten. OHM MOMOralT W B ONpeldeieHHH NpHMepHO# rnyGuHBI 3ane-
HHS HEBCKDPBITBIX 3pO3HeH HHTPY3HBOB, a TaKXe MOpoJ PyHAAMEHTa.

B mpoBeneHMH [OeTanbHON reosiorHYecKoil ChbeMKH NMPHMEHAIOTCH pas-
guHble MeToabl. HanbGosiee pallHOHalbHO NMPOBOAMTH €€ OJHOBPEMEHHO
COCTaBJIEHHEM Tonorpaduyeckod KapTel NYTEM HWHCTPYMEHTaJIbHOTO
KCHPOBAHHMA Ha Hell OCHOBHBIX To4ek Habmonenus. Moxso pabotaTh
¢ yxe rotopoil tonorpaduveckoil KapToil ¢ HaHECEeHHBIMM MapKLlIei-
ePCKMMH TOYKaMH, NMPHBA3LIBAACE K HHM c Momollek Gyccon. OueHs
pobuo Takyro paGoTy mpoBoauMTh ¢ nomousio kpyra BeGepa. 06 atom
puGope OGymer ckasaHo HwKe. 3amepbl pyJeTKOH HMEHOT JIHIIL BCHO-
joraTeJIbHOE 3HAYEHHE B Mpenesax oOHaXEHHA HIIM YCTyna Kapbepa.

Ilpn xapTHpOBaHMM pyIHBIX TONIEH W MECTOPOXAEHHH, C/IOXKEHHBIX
oMCTOH Tonuel c npeobnalaHHEM COrJacHBIX PYAHBIX Ten (KaKUMH
BJISIOTCH MHOTHME CBHHIOBO-LHHKOBBIE, CYPbMAHO-PTYTHbBIE, MEJHOPYIHBIE
fecTOpOXAeHHA), mpexae Bcero TpebyeTcs HeTalbHOE pacuJiEHEHHE pas-
a BMEWAKOIMIAX MOpoJ ¢ BbiAeieHHeM B INpeaenax mnavykd, Onaro-
HATHOH [/If JOKa/lM3aLMH OpyAeHeHHs, TOPH30HTOB, HaHbonee HH-
€CHbIX B OTHOLUEHMH pYJOHOCHOCTH. 3TO MPOH3BOJMTCA C MpHME-
eiHeM pasnuuHbix npuemos. A.B. Kopones u IILA. lllextman [58]
KOMCHIAYHT INpH paculeHeHHH pa3pe3a nopoa Y4YHTHIBATbH LBET, TEK-
Py TnopoAbl, HaJIMYHe BKJKOMECHHH, cpeqHue pa3Mepsl 3epeH. B obno-
{04HBIX OPOJAX XKeJJaTeNbHO BLIIEIATh PHTMbI 0CaJKOHa KoreHUu A, O6bru-
OHH HayMHawTcA Goyiee KpynHbiMH o6GIOMXKaMHM; pa3Mep HMX BBEpX
10 IIACTY MOCTENEHHO YMEHbIUAETCA.

B mmacrax ocHoBHbiXx 3d¢dy3uBOB cneayeT ofpamaTh BHHMaHHE Ha
HYHE H MOJIOXKEHHE OKPYTJIbIX BblAeneHHH kanbuuTta. OHH obpa3syroTcs
pesyibTaTe BBIMOJIHEHHS TA30BbIX MY3BIPbKOB, MOJHMMAIOIUMXCA B
BEpXHMC 4aCTH NaBOBOro notoka. Takue HabmoneHus nomorarT onpe-
AENHTL TOJIOKEHHE MOYBBI M KPOB/JH IUIacTOB, 4TO 0coGEeHHO BaXHO,
orja HMEKT JeJI0 CO CJIONKHOIHCIONUPOBaHHOH cliorucTOoN Tommei.

B crnomcTRIX Tonmax pekOMEHOyeTcA TakkKe OTMeYaTh CTeNeHb Clo-
TOCTH (KojMuyecTBO cioeB Ha | M momHocTH miacta). CHcTemaTH-
jeckd oTbOuparoTca obpasupl O08  ONpenesieHHs TOPHCTOCTH MOPOJ,
[CCIEIyeTCA MHHEpaJIbHEIH cOCTaB MOPO/bl, COOTHOLIEHHE KPYMHBIX H MeJl-
(MX dacTell IEeMeHTa, ONpeleNnfeTcd XHMH4YECKHH cocras nopoasl. Pe-
JyNbTaTel HMCC/IENOBAHHI MCNONB3YIOTCA 1A OOBACHEHHS OTHOLLUEHHS
1I0pod K pyAHOMY MeTacomMaTo3y H 3KpaHHpYHIUeH crnocobHOCTH, mia-
'THYHOCTH, XPYNKOCTH M [APYrHX cBoHcTB mnoponanl. PekomeHmyercs
peleneHHe yOeJbHOH TpelMHOBATOCTH (KOJIMYECTBO TpElWHH Ha | M
MHbI BBIPAOOTKH HIH OOHaXEHHH, HIMEPEHHOE BKpPECT HX MPOCTH-
panus) n obveMa npoxuIKoB 3aneuynBaHus (B % Ha obmwmit 06beM Dnoka
Nopoa), a TakKkKe perucTpaudsd NPOABJIEHHS M HHTEHCHBHOCTH METaMoOp-
pusma moponsl. K 3tomy HykHO eme nob6aBdTh, 4TO He06XOOHMO HMETh
06pasnel nmopox ANA M3YueHHS NPOHHLAEMOCTH, OMNpEHENeHHA MOIyns
ynpyroctu (momyns HOura) u xoadduunenta Ilyaccona. Ilpm cratHcTH-
YECKOM H3yYeHHH MHHEpa/JIH30BaHHBIX TpPEUHH cleJyeT OTMeYaTh TMO-
JIOKEHHE WX OTHOCHTENLHO KOHTAKTOB MNAacTa W COCTAB BBIMOIHEHHA.
HyxHo Takxke o6paiiaTe BHUMaHHE Ha XapaKTeP KOHTAKTOB MEX/Y HHMH,
4 TakXe Ha MpPOSBJIEHHE THAPOTEPMANbLHOrO H3IMeHeHHs mnopoa. [ns
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pacueHEHHs M NPOTATHBAHHA M/acTOB JOCTATOYHO OJHOPOMIHBIX Kap.
GoHATHLIX TOPOA MOXHO HCIOIL30BaTh METOI H3y4YeHHS HEPACTBOPHMEix
octaTkoB [1], a cHIMKaTHLIX — HccreJ0BaHHWE cocTaBa IEMEHTA H 06Io.
MOYHBIX 3€pEH.

MaccHBHbIE H3IBECTHAKH TPYJHO pac4JeHHTb no okpacke. Ina 3torg
Hapsaay ¢ HEpacTBOPHMBIMH OcaJKaMH MOXHO HCIOJIb30BaTh MpPOIUIACT-
KH CHHTEHETHMHbIX, (alHanbHO yCTOHYHBBIX A0JOMHTOB. B MOHOTOHHLix
NecYaHo-CHAHLEBBIX TOJIAX MOXET MPHMEHATLCH [ETalbHOE MHKPOTET-
porpaduyeckoe H3yueHHEe pa3pe3a CO CHEUUANbHLIM ONpeAeNeHHEM ak-
LECCOPHBIX MHHEPAJIOB.

Ocobyio TpyaHOCThL TNpEACTABNET pacu/l€HEHHE pa3pe3a MeTamop-
duueckux Tonul. B ocHOBe MeTojJa NEKHT BhIABJIEHHE PHTMOB B TETpo-
rpagu4eckoM cocTaBe Mopod. ITOT MeTold moapobHO ocpelieH B pabore
B.H. Ponencona u ap. [131]. KpaTkoe H3noXeHue €ro WMeeTcs B KHHre
"TeonorocTpykTypHeie Metonbl...” [32], a taxxke B nocobuu I'.®d. HAxos-
nesa [165].

Pacunenenne paspe3a CIOMCTOH TONIUH MO3BOJISET MOJOWTH K pac-
wHdpoBKe cknagyaToi CTPYKTYpBl PYAHOIO MO HIH MECTOPOX/ICHHA.

PacundpoBka cknagyaToif CTPYKTYPH! yCNEIHO NPOBOOMTCH TPH Ha-
JIHYMM XapaKTePHOTO MapKHPYHOLIEr0 rOPH3OHTA, BBIAENEHHOro MpH pac-
4jleHEHHH CTpaTHrpadHYecKOro pa3pe3a CIOHCTOH TOJLIH H MPOCIEXHU-
BAOILUErocs Ha 3HAYMTENsHOE paccrosHue. Ecnu mnoponsl, cnararoime
CIOMCTYI0 Tonmy, OJM3KH MO COCTaBy, MOXHO HCIOO/JBL30BATH MO/-
Me4eHHble 3aKOHOMEPHOCTH COYeTAHHS Ppa3HbIX TOPH3OHTOB B pa3spese
HIIH XOTA W HEBblAEpXXaHHbIE, HO XapaKTEpHbIE MPOCIOH HMHBIX MOPOJ,
ObICTPO BHIKJIHHHBAKIIHECA [0 MPOCTHPAHHIO, HO BBIPHCOBBIBAOLLME
NONOXKEeHWE CIOMCTOCTH.

B cnoxHOOHMCIOUMPOBAaHHBIX paHoHaX, KOrAa HET YBEPeHHOCTH B
HOpMaJIbHOM 3aJIeTaHHH MJIACTOB, TOABNAeTCE HeoOXommmocTe ycTano-
BHTh IOJIOXKEHHE HX MOYBBI M KpoBaW. JIns 3TOro MCMoJjb3yHOTCs Habmio-
[IeHHs HaJ PHTMHYHOCTBIO OCaJKOHAKOIUIEHHs, HaJ MOJIOXKEHHEM CKJIAL0K
BOJIOYEHUA M, HAKOHEl, HaJ COOTHOIICHHEM CIIOHCTOCTH M CllaHIe-
BatocTH. HanomHuMm, 4To B ckiagkax H3rHba co CKOJIbKEHHEM IO
HaKJIOHAM OCEBBIX I[IOBEPXHOCTEH CKNANOK BONOUYEHWS MOMKHO OIpee-
JIHTh HANpaBJieHHE OTHOCHTEJILHOTO TMEpPeMENIEHHS COCeJHHX CJI0eB W
TakHM 00pa3oM BBIACHHTh, ¢ KaKHM KDBUIOM HMEEM JeJI0 H KaKoBO
MONOKeHWe HaHHOTO mnacta B paspese. Ilpu BHAHMOM mnojorom 3ane-
raHgd 1MJjacToB oOpaTHOe NOJIOKEHHE OCEBBIX MOBEPXHOCTEH CKIamok
BOJIOYEHHA TFoBOPHT JHMB0 06 ompokMHyTOM ee 3aneranwd, nubo, Hako-
Hel, O CMOJI3aHHHM Ha Kpbule obpa3ylolledcs CkIafgKH ellle HE KOHCO-
NHIHPOBAHHBIX 0CaAKOB. PelIHTh 3TOT BONMPOC MOXHO JIHLIL MPH KapTH-
POBAHWM IHAYMTENbHLIX NJIOWanei.

Ipu OTCYTCTBHH MapKHPYIOLIEro FOPH3OHTA MOJOXKEHHE OCH CKJagKH
MOXHO YCTAHOBHTh NYyTEM MAaCCOBBIX 3AMEPOB 3NEMEHTOB 3ajleTaHus B
pa3HbBIX [OpoJaX Ha €€ KpbUlbaX M mnocaenyromed obpaborku mnony-
YeHHbIX JAHHBIX C MOMOIIBKO ceTKH Byneda, kak 3To kpatko Bymer
noka3zaso Hwxe. [Ipw oToMm Xopoulo BbIABIAETCA TaKXKe MeNkKas CKial-
YaTOCTh M HAJHYHE HAJOMEHHOH CKIAJ4YaTOCTH MHOr0 MPOCTHPaHHA
[164].
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[Ipu xapTHpPOBAHHM CKNAJOK HYXKHO UMETh B BHIY, YTO NO TpaHu-
M IUIACTOB, pa3NHYaloLMXCcd (H3MKO-MEXaHHYECKHMH cBOMCTBAMH, B
mbonee pacnpocTpaHEeHHBIX CKIadkaX H3rHba co CKOJbKEHHEM BO3HH-
J0T NPHOTKPbLIBAHHA B CBOMOBOH 4YacTH, a HHOrza M Ha (QUIEKCYpHBIX
ubax B KkpbUlbAX. ITO MecTa, ONaronpusTHble ANS pa3BHTHS Opy-
HuA, Hepenko Takke mo KOHTAKTAM MOIACTOB NPOABIAAIOTCH MeX-
@cTOBbIE CPBLIBBl THMA HaJBHIOB, BJ0/Jb HuX 06pa3syroTcs nnactoobpa3-
le MM neHTooDOpa3Hbie pyaHbIe Tena.

Ilpu kapTHpOBaHHMH pyIHBIX TOJIeli M MecTopoXaeHuil ¢ npeobna-
HHEM COTJIACHBIX pYJHBIX Ted, MO JaHHBIM JOCTATOYHO 4acToH ceTH
POBLIX CKBAXHH MIH NP Handuuu GONbuIOro KonWYecTsa TOPHBIX
pipaboOTOK, MOJIE3HO COCTaBIATH CIENHAJbHBIE KapThl MOLIHOCTEH, a
AKXKE penbeda mOYBLI M KPOBJIH PyJAOHOCHOTO MJlacTa.

ConocTaBjieHHE H30THIIC KPOBJM MM MOYBbl OMOPHOTO TOPH3OHTA
H30JIMHHAMH MOUIHOCTEH PYAHBIX Tel MpPH COrJACHOM HX 3ajlIeraHHH
OMOTAET BBIACHATL CBA3b OPYJACHEHHA ¢ TEKTOHUKOI,

Ilpn kaprHpoBaHMH pyAHBIX ToONeH H MeCTOPOXKAEHHH, CIOXKEHHBIX
Y3HBHBIMH MOPOJaMH, BLIABHTh MapKHPYIOIIHHA rOpH3OHT yaaeTcs jaa-
exo He Bcerga. D¢dy3HBH HacTo NpeacTaBIAEHbI OAHOOGpa3HBIMH TOJI-
@MH, CPEH KOTOPBIX JIHIIbL HHOT/JA BHIAENAKTCA IJIACThl HHOTO COCTaBa,
OBBIAEPKAHHLIE MO npocTHpaHuilo. Heckonsko ynpomaercs BuIACHEHWE
PYKTYpel 3)$y3HBHOH TOMIIH, KOTAa B HEH HMEKOTCA NPOCIOH OCHOBHBIX
phy3uBOB, coaepXkallHX B BEPXHHX HYacTAX MHHIAJIHHBI, BbINOJHEHHbIE
pbonaTtom unu xanuegoHoM. Hepenko B addysuax ormevaercs dirou-
BHOCTb, MpPHYEM HAK/IOHHOE €€ MOJOXKEHHE He Bceraa obycioBiieHO
EKTOHHKOH, 4acTO OHA OTpaXaeT HEPOBHOCTH penbeda NOACTHNAKUMX
jopoJ, 1H60 3aBUXpeHHE NPH TeYEHHH BA3KOMH /aBbl.

OnpenenenHyo noMolls B paciiidpoBKe cTPYKTyphl 3ddy3uBHOIM ToN-
_ MOXET OKa3aTh HalHYHe cpeau Hee IUIockuX obrnomkos. Bonee
HaZIeXHbl MMeEIolHecs HHOrJa ocafouHsle obpa3oBaHus, KoTopble nuGo
Dpa3ylT CaMOCTOATENbHLIE MIACThI, MHOO cofepkaTCA B BHAE NMpUMecei
| ndpoknactax. [Jns pacyieHeHHA H MPOCJIE)KHBAHMA TONI BYJIKAHHTOB
MOTYT MCTIOJIb30BAThCA TaKXK€ HMEIOIIHECH B HHX 3/IeMEHThI-MpuMecH [42].
BynkaHoKkymonbHbIE CTPYKTYpbl, CTOJb XapaKTepHble OJis MaJieOBYJI-
(aHHYeCKHX obsiacTeil, BHIABJIAKOTCA N0 MaJCHHIO NJACTOB BYJKaHHTOB OT
HTpa Takux obpa3oBaHuil K UX NepUQEPHH H MO0 YMEHBIUCHHIO B 3TOM
¥e HampaBJIeHHH OOGJIOMKOB [OpeBHHX NOpPOJ, OTOPBAHHBIX OT XepJa
nkaHa. XepnoBble dauuu ITHX CTPYKTYp OOHaxarOTCs Ha MOBEPXHOCTH
YCJIOBHAX [OCTATOYHO TrnayboKOoro 3pO3HOHHOTO cpe3a H Hepenko
KJHOYaKT pyJHbIE MECTOPOXIEeHHS. 3ajJaya KapTHPOBAHHA CBOOHTCH
IpeX /e BCEr0 K UX OKOHTYDHBAHHIO, MOCKO/IBKY DPY/IOHOCHBIE TPEIHHBI,
KaK NpaBHJIO, He BHIXOAAT 3a HX rpaHuubl. JTa 3ajma4a observaercs
NpH HanM4YMH KpyTonajarouleid QroHIanbHOCTH H 0O6JIOMKOB HHXelexXa-
X NOpoj B NPHKOHTaKTOBON 4acTH xepja. B npedenax xepJs ByJ1kaHOB
OCHOBHOE BHMMaHHWe YIeNseTcs H3Y4YeHHIO TPEIIHHHOH TEKTOHHKH, 0CO-
DeHHO BBIACHEHHMIO 3aKOHOMEPHOCTEH MOJIOKEHHA PYJOHOCHBIX TPEILHH.
[ Cnenyer umeTe B BHAy, 4TO pa3MellleHHe JKEpJl J[peBHHUX BYJIKaHOB
KOHTPONIHPYIOT pa3pbiBhl, 3aJIOKEHHBIE €Ill€é B [polLEcce HaKOMJIEHHS
 ByJKaHWYecKHX Tonu,. Hepenko Takue pa3pblBbl ONpee/sflOT KOHTAKTHI
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Xepn [peBHHX BYJKAHOB C OJHOH, a HHOTrJa M C HECKOJIBKHX CTo-
pou. Ilocneayromme NOABHXKH NO TaKHM pa3snomam crnocobcTBoBany
NOJHOBJICHUIO PAaHEE 3aN0KEeHHBIX W BO3IHHKHOBEHHIO HOBBIX TpEIlHy,
a TaKXe pa3BUTHIO B HHX OPYIEHEHHS.

B cBs3u ¢ BYJIKaHOKYNOJbHBIMH NOCTPOHKAMH TNPOABAAKTCH Kallk-
Jepsl TMpoceAaHHsi, OTPAHHYEHHBIE KOJBLEBLIMH MJIH IONYKOJbLUEBLIMY
cybBepTHKaNbHBIME NHOO KpyTOnaJarOLIMMH K LEHTPY pa3psiBaMH. D1y
pa3pbiBbl HHOTHA QHKCHPYIOTCA HalKaMH M3BEPKEHHBIX MOPOJI.

Ilpu xapTHpoBaHMH TakuxX obpa3zoBaHWil [0MKHO OBITH yAENEHO BHU-
MaHHE MPOCJIEXXHBAHHIO Pa3BHTHIX B HX MpejesiaXx pa3pbiBHLIX HapyLUEHHI],
HEpeKO pynoHOocHBIX. OOBIYHO 3/1€Ch MPOABNAKOTCA pajJHalibHble, 4 TAKke
KOJIbLIEBBIE Pa3/IOMBI, NTOBTOPAOLIHE KOHTYPbI KaJlbJIEphl.

IMpn xaptupoBaHuH pailoHOB pa3BUTHA 3¢GQY3HBHBIX ToONLI CleayeT
obpamiate BHMMAHHE HA BYIKAHHYECKHE MyJbabl M pgenpeccHu. Ony
BBIDAXKAIOTCA [MOJOTHMH NAaJeHHSIMH IUIACTOB K LEHTPY H 4YacTO Orpa-
HAuKBaloTCA pasnomMamu. K nepudeprHueckum yacTaM Takux obpa3oBaHuii
334aCTyK0 THATOTEHOT PpYOHBIE MeCTOpoXaeHHA. OpyleHeHHe KOHTPOJIH-
pyeTcs He TOJIbKO CEKYIIMMH pa3pbiBAMH, HO TaKke MEXIIACTOBBIMH
cpbIBAMH H HMHOTAA JIOKajH3yeTcd B MNiacTax O/aronpHATHBIX MOpPoO.,
IToaToMy npu KapTHPOBAHMH CJIEJIyE€T YIENATh BHHMaHHe [ETajbHOMY
H3YYEHHIO M pacwJeHeHHI0 pa3pes3a 3¢dy3uBHoit Tonmu ¢ orbopom obpas-
LOB TIOPO/ AJisi H3YYeHHA UX QU3IHKO-MEXaHHYECKHX CBOMCTB.

B pyausix nonsx, cnoxeHHsix 3(pdy3uBamMu, pacnpocTpaHeHs! BLIXO/IbI
H3BEPKEHHBIX MOPOJ — HHTPY3MBHBIE Tela, a TaKXKe JalKH — KOpHEBbIE
yacTH nokpoBoB 3(dy3HMBOB H IKCTpy3uBhl naBobpexunit. MHorna cpenu
3 y3MBHBIX TOJILL OTMEYAaIOTCH MEXIJIACTOBBIE IKCTPY3MBHI JjaBobpek-
upii ¢ anodu3aMH, COEIHHAIOLIMMHCH C CEKYLIMMH HaiKaMu.

OueHb TpyAHO NpPOBOAHTHL TEOJIOTHYECKYH0 CBEMKY pYOHBIX moneii,
CNIOXEHHBIX CHJIBHO METaMOp(H30BaHHBIMHE 3¢ ¢ y3HBaMH, NpeBpallieHHbIMH
B pa3nWuHble cnaHObl. PacuneHeHHe pa3lpe3a MpOM3BOOMTCH MyTEM BOC-
CO3[JaHHs TNEpPBOHAYAJILHOIO COCTaBa MopoJ. DTO JeNaercs ¢ MOMOLIEI
AeTANBHOrO H3y4YeHHA WNHGOB H HCKYCCTBEHHBIX WIIHX0B. B o6uiem,
KaK MpaBH/Io, MO KHCIbIM 3h¢y3uBaM 06pa3yroTCAd CYLIECTBEHHO CEpH-
IHTOBbIE, a MO OCHOBHBIM —  CYIIECTBEHHO XJIOPHTOBBIE mopofbl. Boc-
CO3JaHWEe TIEPBOHAYaJbHOTO ODJIHKa MOPOA W CpPaBHEHHE C 3TaJIOHHBIMH
obpasuamMu nuamek kepHa 6ypoBbIX CKBaXHH MO3BOJIAKOT BBITAHYTh ILIACThI
3¢dy3nBoB B pa3spese. OnpeleneHHyl mnomollb B paciindposke 3ane-
raHua MeTaMmop(pH3oBaHHbIX 3(dy3HBOB OKa3bBAIOT HabmroneHHs Hal
COOTHOILIIEHHEM CJIOHCTOCTH M CJIaHLEBATOCTH.

ITonpobree Bompochl H3yuyeHHA BYJIKAHO-TEKTOHHYECKHX CTPYKTyp OC-
pemieHbl B cneuuansHoé pabore H.I1. Jlaseposa u A.E. Tonkynosa
[32], a Takxe B nocobuu I".®. Sxosnesa [165].

Ilpn kapTHpOBAHHH MHTPY3HBHBIX MACCHBOB CJIEJyeT HMETh B BHAIY,
YTO OHH HepenKo OBLIBAIOT COXKHBIMH, MHOroga3HeIMH. CoOTBETCTBEHHO
OT/AENbHbIE pPa3HOCTH BbiAeNsAOTCA Ha kapte. MX Bo3pacTHble cOOTHO-
LIeHHS YCTAHAB/IMBAKTCH MO HAMMYHIO JKHJ MJIM NPOXHIKOB ogHON pa3s-
HOCTH B 1pyroif, a Takxe nmo mMpHCYTCTBHIO 06IOMKOB Apyroii mopo/e!
¢ pe3kuMH KoHTakTamu. M3ywaiorcs eI, B3SAThie HEMOCpeaCTBEHHO
M3 KOHTaKTa C Le/bI0 BBIACHEHHs BO3JeHCTBHA OJHOH pa3sHOCTH MOpPOAb!
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| gpyryto. Ilpn HanuuyuM nmocTeneHHbIX nepexoJoB oTbHparTCA LIHOBI
3 Bcel 30HBI koHTakTa. [loMHMoO oOblYHOro neTporpaguueckoro Hsy-
s [OPOJ] C ONpe[e/ieHHeM ONTHYECKHX KOHCTAHT OCHOBHBIX MOpOJ0-
jpasyIollHX MHHEpPaJioB, PeKOMEH/YITCA HCCIeAOBaHHsA TaKenol dpak-
M HCKYCCTBEHHBIX IIJIAXOB, a8 TaKXe TMOJIHbIE XHMHYECKHE aHaH3bI
OTpEJIeJICHHEM pPYIHBIX 3JIEMEHTOB B CBEXHX H THAPOTEPMAIIbHO
gMEHEHHbIX noponax [3]. OrmevaeTcs OpHEHTHPOBAHHOE CJIOKEHHE rpa-
ATOH/I0B, BbIPaXXEHHOE 3aKOHOMEPHLIM PACMOJIOKEHHEM BKparnjeHHHKOB
OJIEBLIX 1INATOB, a TaKXe CNHOAbl H APYTHX TEMHOUBETHBIX KOMIIO-
HTOB. IlpH HanuuuW B Nopoje MJIOCKOCTHOH MIH JuHeHHOH opHeH-
[POBKH HX CJIeZlyeT MOoKa3biBaTh Ha KapTe, kak 3To npeanoxeno H.A. Enu-
BbIM [43] u rpynmoii reonoros BCET'EH [82].

CTaTHCTHYECKH H3y4aeTcs OPHEHTHPOBKa TPEUIHHOBATOCTH B Mac-
Be: NMPOBOAATCH 3aMephl TPeldH OTAENbHO B KaXIo#H pa3HOCTH mopof,
IAraloIIMX MHTPY3WB, U B Pa3HblX MX YacTAX — HA KOHTaKTe, B yjJa-
2HHH OT KOHTaKTa ¢ BMelarwuMMu nopoaamu. Hamepsiorcs Takke ane-
€HTHI 3ajleraHus TPEIIHH B NOPOJaX 3K30KOHTAKTa M Ha HEKOTOPOM
cTOAHHH OT Hero. OcoBo oTMeuaeTcs NMOJOKEHHE MHHEPAJIH30BaHHBIX
peIlMH (C yKasaHHEM COCTABa BBIMOJIHEHHA) B Pa3HbIX 4acTAX OTHENb-
BIX pa3HocTeil mopoj, cnararoluMX HHTpy3uB. Ha kapry HaHocATca H
oponbl naikoBoit cepuu. Ilpu Hanuuuu OaikooOpa3sHeiX Tes MeslaHoO-
ATOBLIX MOPOJ CpEeNH TPAaHMTOMIOB HyXHO ObITh OCTOpOXHBIM. Kak
0 MOKa3zaHO BbIlIE, H3BECTHHl C/IyYyaH, Korja 3a NaiikM NMpHHHMaJIHCh
CEHOTMThI BMEILIAFO KX MOPO/I NJacTHHYaTOH popMbl. MUKpOCKONIHYECKOE
AyqeHHe TaKHX MOPOJ W MX KOHTAKTOB TOKa3aJio oHO60YHOCTh CO3/aB-
Jerocs BHayYalle NpeacTaBIeHHS.

Bosbuioe BHUMaHWE yIenseTcs TNPOCIEKHBAHHIO H KapTHPOBaHHIO
(OHTAKTOB MHTPY3MBOB ¢ BMemjaouuMmu nopoaamu. [Ipamonuneiinbii
PyTOH KOHTAKT MOXeT ObITh TEKTOHHYECKHM JOHHTPY3HBHBIM HJIH MOCe-
HTPY3UBHBIM. DTO BbISCHAETCA NMyTEM J[ETaJbHOTO MPOCJEKHBAHHA IJIO-
OCTH KOHTAKTAa M HM3yYeHHS B3ATHIX BAOJIb Hero uuiMgos. EciM HHTpY-
B obpa3oBanca 3a cyeT rpaHHTH3ALHH MeTaMOP(HYECKHX CIIAHIEB,
DHTAKT O4Y€Hb HEPOBHBIH; rpaHAT obOpasyer maabueobpa3Hbie 3aTe€ku BO
Mella FollHe MOPO/Ll; HX YAJIHHEHHBIE PEJIHKTHI JajleKo BXOJAAT B MACCHB,
OCTEMEHHO  BbIKIIHHHBAsACkL K er0 BHYTPEHHHM dacTaM. HHTpy3HBHbIH
(OHTaKT OOBIYHO HEMpaBHIIbHBIH, ¢ ano¢H3aMH BO BMEIIAOIIHE NMOPOMIBI.
Ipy KapTHpPOBaHHH TaKOTO KOHTaKTa HeOGXOOMMO YCTAHOBHTB, COrJac-
bIH OH HJIH CeKyLIHH, KaKOBO HanpaBJieHHEe H YTOJl ero naJeHHs.
HeTanbHO KapTHpyeTCs 3K30KOHTAKT HHTPY3HBOB C Bbl/e/IeHHEM pas3-
jocTeii KOHTaKTOBBIX oBpa3zoBaHuit W yKka3laHHEM HMX MoOINHOCTH. B KoH-
[AKTE C aJIlOMOCHJIMKATHBIMH [MOPOJaMH BO3HHKAalOT pOrosukH. B He-
NOCpe/IcTBEHHOM KOHTaKTe rpaHHTOMIoB ¢ kapOonaTHOH cpenoii wacTo
pacnosiaraloTcs 3anexu ckapHos. HUx dopmuposaHue npeacrasnfeT cobo
AU TeNbHBIR MpOLEcC, OTHAeNbHLIE €ro 3Tamnbl HHOTAA pa3fensioTCA BHe-
DEHHEM [laeK.

HetanbHo pa3BHTHe Tmpolecca CckKapHooOpa3oBaHHs oOXapaKTepH3O-
aHo B craTtbe B.@. Uepusimesa [32]. [lupuHa xoHTaxTOBOrO Opeona
DNIpeeIseTcs pa3MepaMH HWHTPY3HBa, €ro BeIleCTBEHHbIM COCTABOM, IIly-
DHHONH NOKajNH3alLMH M, HAKOHEll, KPYTH3HOH KoHTakTa. B 3HOOKOHTakTe
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rPaHUTOMBI, KaK MPaBHIO, BCNAEJCTBHE KOHTAMHHALMH H3MEHAIOT CBO{
coctaB. Ilo ¢opmMe KOHTAKTOBOTO OpeoNna, COOTHOWEHHIO HHTPY3IHBa.
¢ BMENIAKIMMH MOPOJAMH, OPHEHTHPOBKE BKPANJIEHHHKOB M NMOJIOXKEHH
TPEelUHH B 3HIOKOHTAKTE HHTPY3IHBA MOXHO CYIHTb 0 ero ¢opMe H ycio-
BHAX 3aJI€raHus,

IMpu kpynHOMaciTaGHOM reoIOrHYeCKOM KapTHPOBAHWH ocoboe BHy-
MaHHe Y/JeNseTCs pa3phIBHBIM HapyIIEHHAM, MOCKONbKY OHH KOHTDPOIH-
PYIOT pa3MellleHHe PYAHBIX MeCTOPOXKIECHHWH M 4acTO BMEIIAKT OpYIeHe-
une. Ux wmiaywennio nocesuieHs! cnenmanbibie paGorel A.A. Benmuxoro
[8], U.TI. Kymmnapesa [69], B.A. Hemckoro [32]. 3mece MBI OTMeTHM
JMHIb, HAa 4YTO HYXHO OoOGpaTHTh BHHMaHHe NpH OeTanbHOH reonoru-
4ecKo# cheMKe.

Ilpu reonoruyeckomM KapTHPOBAHHH pPYIHBIX TOJeH M MECTOPOXAEHHI
pernoHa bHbIE 30HBI PA3/OMOB, KOHTPOAHPYIOUIHE HX pa3sMELUEHHE, He-
peako ocraroTcs BHe cheps Habmiongennit. Kak npasuno, kapTapoBaniio
nofnexaT pa3dioMsl Gonee BBHICOKHX TOPAAKOB, NMPOCHEKHBAIOLIMECS Ha
KHIIOMETPbl — NepBble NeCATKH KunomeTpoB. ITonoxeHue 3THX pa3nomMos
B obuel cTpykType pafioHa, MX OTHOIIEHHE K 30HAM pETHOHAJIbHBIX
Pa3fioMOB H K CKJAaJ4aThiM CTPYKTypaM [epBLIX NOPAAKOB BRIABIAIOTCH
MpPH aHAIH3€e MEJTKOMAcIITaGHBIX reoIOrHYeCKHX Kapr.

Ipn npoBeneHHH HNETaNLHOTO TEOJIOTHYECKOTO KapTHpPOBAHHS Heob-
XOOMMO MpOCNEXHBAHUE pA3JOMOB MO NPOCTHPAHHIO, BBIACHEHHE HX
COOTHOLLIEHHH Mexay coboii, MoBeNEHHs B Pa3H4HBIX NMOpPOJax, MpOss-
JIEHHsl ¥ MCTOPHM MX pa3BUTHA BO BPEMEHH M OCOGEHHO MO OTHOLUEHHIO
K mporeccy pyaooGpaszoBaHus.

B ycnoeusx xopomeil o6HaXkeHHOCTH NpPOCIEXMBAHWE PA3TIOMOB He
npeacTaBnseT ocobwix TpyaHocTe#d, HO uame Tpebyercs npoBenenue
pPacyYHcTOK, mMpoxogka kaHas M T.A. Ha moBepxHocTH pa3phiBHBIE Hapy-
IIeHHs HHOTAA XOpOolIo BhipaxeHbl B penbede. Ecnu oHu npepactaBnewsl
30HOW OpobneHMs WM pacclaHueBaHWs, TO mMposBAsAlTCcA Gonee wHiH
MeHee NpPAMONHHeHHbIM yriayGnenuem. B Tex ke ciydasx, Kkorga K HHM
NpHypoYeHkl JaliKH MJIM KBaplLeBhie XHIbl, OHH 00pa3yroT GPOBKH, BhICTY-
nawoupe cpean Gonee paspymeHHBIX nopoj. YacTo paaioMbl mpochexu-
BAKOTCA B BH/JE 30H FHAPOTEPMAJILHOTO HM3MEHEHHs MOPOJ, & TreOXHMH-
uyeckoe onpoBoBaHue BLIABNAET HATHYHE PYJHLIX 0peosioB. PaioMsl 06bIY-
HO Xopolo hHKCHpYHOTCH reodHU3IHYEC KHMH METOJAMH.

ITpu npocnexuBaHWH Pa3phIBHLIX HapylleHHH Ha MOBEPXHOCTH OTME-
YalOTCH HIMEHEHHS HX MPOCTHPAHHA, 0 BOSMOXHOCTH H YI/IOB MaJCHHA,
a TaK)Xe BapHallid B MOIIHOCTH W COCTaBE BBIMOJTHEHHN HAa OTAENbHBIX
uHTepBanax. KapTupyroTcs TakXke ONepAIOlIME pPa3pbiBbl C yKa3laHHEM
HX BBINOJIHEHHA, YYACTKH THAPOTEPMALHOTO W3MEHEHHS M TPH3IHAKH
B HUX pyaHo# mmuHepamm3auuu. [Ipm stoM cneayer obpamarts BHHMA-
HHE W HAa HM3IMEHCHHWE 33JIEraHUA W BRINOJIHEHHA pa3jiomMa NpH nepece-
4YeHHH MM pa3TH4YHLIX MOPO..

Jlnsa, BoIACHEHHA HCTOPHH (GOPMHPOBAHHS CTPYKTYpBI MECTOpPOXIEeHHA
BaXKHO MOJYYHTh HAHHBIE, CBHAETENLCTBYIOUIHE 00 OTHOCHTENLHOM BO3-
pacTe 3aJIOEHHA pa3phLIBHBIX HapyuwleHud, a Takke O HampaBlieHWH H
aMIIMTYyJaX TnepeMellieHHH MO HHM B pa3HOe BpeMs HX Ppa3BHTHA, B
TOM 4HCIle H B OTJenbHbie cTaguu npouecca pygoobpazosaumsa. Co-
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CTaBIAIOTCA pa3pe3bl CHOHCTHIX TOM mo ofe CTOpPOHBI pa3noma;
A ICHHA OTAeNbHBIX TOPH3OHTOB, H3MEHEHHA MX MOUIHOCTH H dauHab-
Pro COCTaBa YKAa3bIBAKOT HA KOHCEMMEHTALMOHHOE €ro 3all0KEHHE.
mATENLHO KAapTHPYIOTCS KOHTAKThl TPHJIEKAIUMX K pasioMy Nopoj,
[MEYAlOTCHs H3MEHeHHs HX 3ajeraHus BOmM3In mero. dukcupyercs mo-
DXKEHHE MEepeceKkaeMbIX UM M NepecekalollMX ero Jaek ¥ pa3joMOB Jpy-
x Hanpasnenmii. Taxne nabmojenus, xax ¥ HabGniomeHus Haj [JBH-
€HHAMHM 1[I0 pa3JioMy B mnpouecce pynoobpasoBaHus, ocobeHHO 3¢-
EKTHBHO NPOBOJATCSA NPH HAJTHYHMH MOJ3EMHBIX FTOPHBIX BRIPAGOTOK nyTemM
)CTABJICHHS NOrOpuW3oHTHBIX NnaHoB. IIpeMylecTBo 3Toro 3akikoua-
f[ci B BO3MOXHOCTH CHCTEMATHYECKOro (mo mepe mnpoxonku) cbopa
AKTOB B YCIIOBHAX OTCYTCTBHA I[PHMNOBEPXHOCTHOTO pa3pyLIeHHA H

. Kpyz Bebepa. Ilpu neranbHOM re0JIOTHYECKOM KapTHPOBaHHM NOBEPX-
DCTH, MOJIb3YACH YK€ FOTOBLIMH TONOrpaduYeCKMMHM KapTamu HIM mjia-
AMH, HAHOCHTH Ha HHX 3JIEMEHTBI TEOJIOTHYECKOTO CTPOEHHS O4YeHhb
go6Ho ¢ moMompr kpyra Bebepa.

BT0 npucnocobnenne Gvul0 mpenmoxkeHo npod. B.H. BeGepom eme
1917 r. ansd HaHeceHus OaHHBIX MapwpyTHoH creMKH [19].

Kpyr Bebepa ouyeHb npocT B H3rOTOBJIEHHH M CHJIBHO YIpoOLIaer
@aboTy: MOJb3YACH WM, He TpeOyeTCH OPHEHTHPOBATh KapTy WK MJAH,
K 3T0 OOBIYHO MPHXOJHMTCH JE€NaTh NPH Ie0JIOTHYECKOH ChEMKE.

OcuHoBy kpyra Bebepa (puc. 49) cocraBnser Hecyuiud kBaJpaTHBIi
naxwet u3 Tonctoil danepsl (A) pazmepom 50X50 unu 60X60 cm. K oa-
oMy Kpalw IUIaHLUETa HArjayXxo MNpPHKpENnnfeTcs nnaHka (bB), HemMHOro
BICTYNAOWIAS C OJHOW CTOPOHLI HA/l €T0 MOBEPXHOCTHIO.

.~ B ueHTpe MJaHIIETA ¢ MOMOILIBK 3aKJIENKH 3akKpenssercs CBoOOIHO
jpawatonuiics kpyr (B) u3 Gonee ToHKoH ¢aHephl, AUaMeTpoM He-
PKONTEKO MEHBLIIHUM, 4eM CTOpOHBI nMnaHmera. {Ipu 3TOoM ronoska 3aknen-
H He [0JDKHA BBICTYNATh HaJ NMOBEPXHOCTLIO Kpyra.

[To nepudepuu xpyra, B HanpaBjCHWH MO YacOBOH CTpenKe, TYLULIO
[pouepyHBAIOTCH [elieHUs 4epe3 1°; KakIeli NECATOK OTMEYaeTcs COOT-
ercTeyrommy 1uppami or 0 go 350°. B komniexkc BXOAMT H mpsAMo-
ronbHbIA TpeyronsHuk (I); ero Takxe MOKHO cIelaTh W3 TOHKo# da-
epsl. [Ipu paGoTe MeHBLIMI KaTeT CKOAB3UT BAOML MnaHku (B).
TlomMecTHB TpeyronbHHK B pabovee momoxeHWe W moasens ero Gomas-
Ipii kaTeT kK LEHTPY Kpyra, Ha HecylleM TJIaHIIeTe Haj KpYroM OT-
eyaroT wTpux (/[J); OH nepneHAMKYJISpeH IUIaHKe M 3aMEHAET Ha
Nnanmere HampaBlieHue “ceBep” Ha MecTHocTH. Kpyr BeGepa rortos
k pabore.

Haxaeusanue kapmsi uau naana. TonorpadHyecKHe KapThl WK MIIaHBI
AMEFOT CETKY, HAHECEHHYI0 [0 HCTHHHOMY reorpadHyeckoMy MepHIOHAHY.
YroGel cpa3y xe NaHHBlE M3MepeHHH, MOJyYeHHBIE ¢ MOMOWBI BycconH
rOpHOTO KOMfaca, HAaHOCHTh Ha KapTy H/IH muaH, Heobxoaumo
Ip HaKJEHBAHWH ODHEHTHPOBATH HMX TakK, 4ToGBI 3Ta ceTka Oblma cMe-
lieHa HAa YTOJ, COOTBETCTBYHOIIMI MarHATHOMY CKJIOHeHHI0. [lomycTHM,
UTo B JAHHOM paifloHe MarHHTHOE cKJIOHeHHe BocTouHoe 10°. IloBo-
PauuBas Kpyr, COBMEINAFOT CO IITPHXOM Ha HECYILEM MUIaHIIETE AeleHue
mba kpyra 350° W HecKONbKMMH KamJfMH Kies YKpeIsioT Ha
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Puc. 49. Kpyr BeGepa
I — xpyr BeGepa B pabouem cocTosHum: A — nnaHwer, vecywml kpyr: 5 — nnauka, no xoropo# npH
pabore nepemewaeTcs NPAMOYrobHblil Tpeyronsiux I [ — Kpyr ¢ nencHusMu Yepes 1°; Ha Hem HakaceH
nnaiwet B; /I — nanecenue Ha xapTy (niaH) TOYKH CTOAHKA J N0 jaceyxaM HAa MapkuleiiepckHe TOUKH:
1 — mapxwefiepckue TOYKH Ha MECTHOCTH; 2 — TO Xe, Ha naake. YepTeX OPHEHTHPOBAH C Y4ETOM Mar-
HHTHOTO cK10HeHHA (BocTouHoe 10°); /] — nponoxenHe MaplIpyTa oT TOMKH 2 10 TOYKH J M HAHECEHHE
Ha maK Toukw I, waxonamieica B CTOPOHE OT TWHHH MapuIpyTa

Kpyr KapTy WJHM [JaH Tak, 4ToObl NPH TAaKOM TNOJIOKEHHH JHHHS HX
CeTKH, OTBeYalolias HaMpaBJeHHIO HCTHHHOTO MepHAHaHa, Obula napal-
nensHa GosbIIEMy KaTeTy TpeyrojibHHKa B paGo4eM COCTOSHMH.
Harecerue mouku cmoanus. JIn TOYHOTO HAHECEHHS TOYKH CTOAHWA
Ha KAPTY HMIIH IUJlaH, NOMHMMO aKKypaTHocTH B paboTe, Heo6xoauMmo,
yTo6bl ¢ 3TOH TOYKH Ha MECTHOCTH ObUIO BHIHO HE MEHEe Tpex Mapk-
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et IepPCKHX TOYEK HJIM KaKHX-TM60 APYrHX 3aMeTHBIX MpeJMETOB, TOUHO
aHECEHHBIX Ha kapTe unu nnawe. C TOYKH TTOAHHMSA [IENAIOT 3IACEYKH
yCCOJIBI0 MJIH TOPHBIM KOMMAacoM Ha Bce 3TH Toykd. [locrnemosaTenbHo
palllcHHEM Kpyra JeneHHs Ha ero Jumbe, cOOTBETCTBYIOLIHE 3aMEPEH-
pIM a3MMYTaM, COBMEIIAIOT CO IUTPHXOM Ha HECYIIEM Kpyr niaHileTe
| no GonbmieMy kaTeTy TpeyroJisHHKa NMPOBOASAT 4epe3 3TH TOYKH Mps-
pie THHEH. IIpn TouHo#t paGoTe HX nepeceuyeHHe OacT MOJIONKEHHE
0YKH CTOAHHA HAa KapTe uiu nijaxe (cM. puc. 49, II).

Hanecenue mouku, Haxodsweiica 8 cMopoHe OmM AUHUU Mapuipyma.
H HCKOMas TOYKa BHAHA ¢ OBYX (MIH Jy4lle C TpeX) TOYEK Mapli-
a, TO C I3THX TO4YEK MOENAalOT Ha HEe MOC/efOBATENbHO 3aceYKH H
g KapTe 4epe3 HUX MPOBOAAT MpsSMbIE, COOTBETCTBYIOIUHE MOTYUYEHHBIM
aMepaM, kKak 3To 6bino ykazaHo Bbiie. [lepecedeHHe I3THX JHHHH
ipefenuT TNOJIOKEeHHe HCKOMOMH ToukH (cM. pHc. 49, IT1). Ecnu e nckomas
04Ka BHJHA TONIBKO C OJHOW TOWYKH MaplipyTa, €€ MOXHO HAHECTH
[0 oOHOH 3aceyke M C MpPOJIOKEHHEM pACCTOSHHMA [0 Hee, H3IMEpeH-
0r0 ¢ TMOMOLIBK PYNETKH, HEMPEMEHHO ¢ MOMpaBKo# Ha HepOBHOCTH
enbveda.

Hanecenue 31emenmoeg 2eonozuveckozo cmpoenus. TaKHMH ABNAIOTCA,
[anpuMep, JJIEMEHTHI 3ajleraHUs NOPOJl, pa3pbIBHBIX HapylleHuil, Oaek,
YAHBIX Ten W T.n. JIns MX HaHECEHHs [OCTaTOYHO COBMECTHTb CO
PHXOM Ha HECYLeM MiaHuere agefieHHe THMba, COOTBETCTBYOLIEE a3H-
AyTy NPOCTHPAHHA (MJIH a3UMYTy mMaJeHHA) 3TOr0 3NEMEHTa, H B AaHHOM
[OYKE Ha KapTe WIH miaHe no GonblueMy KaTeTy TpeyrolbHHKa MpoBe-
NpAMY JIHHHIO.

2. MOrOPH30HTHBIE TJIAHBI

[loropH30HTHBIE MJIAHBI IPeACTaBIAIOT cob0#H AeTanbHbIE re0IOrHYeC KHE
KapThl MECTOPOXJEHHA HA pa3HbIX THICOMETPHYECKHX YDOBHAX, OTBe-
4alOLHX TOPH3OHTAM BCKPBITHA €ro MoJ3¢MHBIMH TOPHBIMH BbIpaboTKaMH.
OcHoBOH 1718 HX COCTaBJieHMS CJYXKHUT OeTajibHas reoJiorHyeckas [o-
yMeHTalusa BeipaboTok. Habromaemble cOOTHOLLIEHUA HAHOCATCH HA MapK-
mefiepckuii MIaH ropu3oHTa (MJIaH rOpHBIX BeIpaboTOK) ¢ HempemeHHO#H
IpUBA3KOH K MapKiueiaepcKHM ToYKaM.

HokyMenTtauus nposoauTcs B MaciuTabe 1:100—1:25; otaensusle Haubo-
Niee BaXKHBIE W/IM CJIOXKHBIE Y4acCTKH 3apHCOBBLIBAIOTCA B Gosiee KpymHBIX
acliTabax.

Ha MecTopoXaeHHAX ¢ NpOCTBIM CTPOGHHEM MAOKYMEHTHpYIOT 3abom
ropHeix BblpaboTok (mocne kKaxqo# OTManKH), a TakXe OOBIYHO KPOBIIIO
TOPH3OHTA/IbHBIX M CTEHKH BepTHKanbHbIX BhipaboTox. Ilpu cnoxuom
TPOCHUH MECTOPOXAEHHA BeAyT CIUIOMIHYK) CHCTEMATHYECKYH) [HOKY-
MEHTAlL{I He TONbKO KPOBJIM, HO M CTEHOK KBEPIUAroB M LUTPEKOB,
a4 TaKKe COCTaBJAKOT MOJHbIE pa3BEPTKH IO BepTHKalbHLIM BhipaboT-
kam. Pa3sepTkd o6bIYHO [OenaroT Tak, kak ecqH 6wl Ha BeipaboTky
' CMOTpETh HM3BHE, CO CTOPOHBI MOpoOA, a He CO CTOPOHbl BbIpaboTok
(puc. 50). Takyro JOKYMEHTALHMIO TIPOLIE MEPEHOCHTb HA MOrOpPH30HTHbBIE
nnaHel. MoOXHO, KOHEYHO, PHCOBAThb KPOBJIIO H CTEHKH, Kak HMX BHIOAT
B caMuX BbIpaboTkax, a 3aTeM TaKHe 3apHCOBKH NEPEBOAHTh B HX
3epKanbHOe oTobGpaxeHnue.
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Puc. 50. JoxymenTauus (pa3pepTka) ropu3oHTaNbHOMK ropHoil BeipaboTku (uTpeka). dparment
A — 6aox-guarpamma seipaborxu; 5 — 10kyMmeHTauus 3tofl BipaboTkK ¢ paisepTkofl e CTCHOK no
NHHHAM COMPAKEHHR HX ¢ KpoBnel. | — KpucTanWueckue cnannsi; 2 — nalixa namnpodupa; 3 — pyauas
¥H7a; 4 — MOCAEPYAHOE PAIPLIBHOE HAPYLUEH He

IIpH DOCTPOEHHM MOrOPHIOHTHHIX MIAHOB, MOMHMO AAHHBIX JOKYMEH-
TAHH TOPHBIX BHLIPaBOTOK, MCMOJIB3YIOTCA KOJIOHKH OYpOBBIX CKBaXHH,
NOJCEKAOUWIHX YPOBHH COOTBETCTBYIOIIHX FOPH3OHTOB, a TAKXKE FOPH3OH-
TaJlbHBIX CKBAXHH MoJ3eMHoro GypeHus.

Ilo mMepe NpoXoakH ropHbIX BbIpaOOTOK MOrOpH3IOHTHLIE MIIAHLI MOCTO-
AHHO MOMOJIHAKTCA M YyTOYHAKTCA. BMmecTe ¢ TeM HX cocTaBieHHe M
aHaJ M3 MOMOraldT KOPPEKTHPOBATh HAMpaBl€EHHE TOPHBIX BhIPabOTOK.
OHH chykaT Takxke npoBepkod kavectBa Habmionenuii. HeyBssku npu
MX CONOCTaB/IEHHH 3aCTAaBJIAIOT NEPECMOTPETH H 3aHOBO 3aJI0KYMEHTH-
pOoBaTh OTHENBHBIE YYaCTKH.

Ilpn nokyMeHTauHUM NOA3EMHBIX TOPHBIX BeipaboTok HKCHpYrOTCSH BCe
pa3HOCTH BCKDBITBIX MOpOJ, XapaKTEPH3YIOTCH MX MHHepalbHbIH COCTaB,
MOpPGOIOTHA KOHTAKTOB, 3JIEMEHThI 3aJlIeTaHHA, BO3PACTHBIE COOTHOLLCHH,
NposBlIleHHe H cTeneHs MeraMopduima. TiaTeNbHO HOKYMEHTHPYIOTCHA
KOHTAKTOBBLIE OPEOJibi, CBA3AHHBIE C WHTPY3NBAMM, H3IMEHEHHA MOC/IEOHHX
B 30He 3HAoKoHTakTa. Ocofoe BHHMaHWe yHaessfeTcs MPOCIEKHBAHUIO
PYOOHOCHBIX CTPYKTYp, BBIABJIGHHK) HX COOTHOINEHHH C pa3HYHBIMH
nopoJaMu, pa3pbiBaMH, 8 TAKXKE YCTAHOBJIEHUIO ABHXKEHHH BJONb HUX B
npouecce muHepanusauud. Ilocnennee BOIMOXKHO NHIIL NYTEM HETajIbHBIX
HabnrogeHHH HaZl COOTHOLIEHHAMH pa3’IHYHLIX MHHEPAJILHBIX KOMIJIEKCOB.

KpuTepuaMH COOTHOILUEHHH MHHEPAJIbHBIX KOMIUIEKCOB MOTYT GBITH
nepeceyeHHs KHI M TNPOXKHUIKOB pa3HOro cocTaBa, OpekyHpoBaHuHE H
LeMEHTAalHA OJHOI0 KOoMIJIekca APYTrHM, MOC/IEJOBATEILHOE OTIOXKEHHE
Pa3IMHYHBIX KOMIMIEKCOB B XHIAX OT CTEHOK K NEHTpanbHo# YacTH u T.4.
IIpu H3y4eHHH COOTHOIIEHHH Pa3HMYHBIX MHHEpPa/IbHBIX KOMILJIEKCOB H MX
KapTHPOBAHHH CJIe[lyeT CHCTeMaTH4eckH orbGupaTth obpasusl ans mocie-
NYIOIIEro MCCIAeNOBaHHA HX Moa OHHOKYJISPOM H noj MHKpPOCKOMOM,
NpOBEIEHHS Pa3NTHYHBIX AHAIW30B, 4 TaKXKe [UIA ONpejesieHUs TeMIe-
paTypsl 0Dpa30BaHHA OTHENbHLIX JXHIbHBIX MHHEpPAJIOB MeTOodaMH I0-
MOTeHH3alMH H JekpendTauud. OCHOBBI 3THX METONOB H TEXHHKa HC-

_ crefoBaHHMil KpaTko ocBelleHb! B ctaThe ®.J1. Menbuukosa [70].

BrigeneHne pa3HOBO3PACTHBIX MHHEPAJIbHBIX KOMIJIEKCOB M YCTaHOB-
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sHHE HX COOTHOLUEHHi uenecoobpa’Ho mpoBoAMThL nyTeM HabmwoaeHui
dnaHrax MecTOpOXIECHHH, rae OHM B Kakoit-ro mepe obGocobiieHbI
BO BCAKOM cCJ/lyyae, OTCYTCTBYIOT CIIOXKHBIE HanoxeHHs. 3xech XKe
pobHee MIyYaTh WIMECHEHMS BMEIAIOLIMX TOPOJ, CBA3aHHBIE C pa3BH-
deM TOTO HJIM MHOrO MHHepaJibHOro kKommiekca. O6bIYHO NpPH KapTH-
OBAaHHH. H H3YYEHHH PYAHBIX MECTOPOXICHHH 30HbI TMAPOTEPMANILHOTO
3MEHEHUs, COMpPOBOXJalolue pyHHBIE Tena, pa3fensaT mo npeobna-
atolieMy HoBooOpa3oBaHHOMY MuHepany. Tak, BeigenstoTcs kKapboHa-
3MPOBAHHBIE, CEPHIMTH3INPOBAHHLIE, OKBAPLIOBAHHLIE, XJIOPHTH3HPOBAH-
ple, JMHAOTH3HPOBAaHHBIE mopoAbl M T.1. OJHAKO NpeAnoYTHTE/bHEE
IefleHHe THOPOTepMasibHO mepepaboTaHHBIX MOPOJ MO THMAM H3MEHe-
Wf, a HMEHHO CKapHHpDOBaHHe, rpeii3eHH3anud, nMponuJHuTH3Iauus, Oe-
MTH3alMA, aprunnusamma 1 .o [100].

Jna npocnexwBaHus M JOKYMEHTAllHH KaK COTJIaCHBIX, TAK M CEKy-
MX pYOHLIX Ten MpeXIe Bcero OTMedaeTcd XapakTep HX BHCAYETO
siexcadero GOKOB: pe3kHe OHH MJIH HMEIOT MEPEXOJHYIO 30HY NPOXKHI-
0B, BKPalUICHHHKOB, “NpHBapeHb” I K BMEIIAKIIHM MNOpoJaM HIIH
107 KOHTAKTOB HMEKTCH 30HbI ApOoONeHHA, CKONMbXEHHA H HeM OHH
BIMOJIHEHBI — coaepxXaT JTH o6/IOMKH MJTH TIPOXKHIKH KaKHX-THb6o MHHe-
bHBIX 06pazoBanuii, PHKCHPYHOTCA HIMEHEHHA 3JIEMEHTOB 3a/leraHUA
)Y IOHOCHBIX Pa3pLIBOB 0 MPOCTHPAHHIO H MAaJEHHIO, a2 TaKXKe HIMEHEHHA
fOLLIHOCTH TPHYPOYEHHBIX K HHM MHHepanbHeIX o6pasoBanuii. UeTkas
BHCHMOCTE MEXIy TeMH H JPYTHMM MOKa3blBaeT, YTO MHHEpasH3alus
)a3BHBAIACh B CBA3H C OTHOCHTEJBHBIMH ABHXEHHSMH CTEHOK pa3phiBa,
[PHBEILIMMH K €ro NpHOTKPBLIBAHHIO Ha OTAENbHBIX HWHTepBajax. 3Has
{3MEHEHHE 3JIEMEHTOB 3aJleraHus KOHTAKTOB PYJOHOCHOTO pa3phiBa Ha y4a-
TKE €r0 UCKPWBJEHWS, HETPYAHO OMpEeNenuT: OTHOCUTENbLHOE HAmpaB-
eHHe aBxeHHA Baoab ero creHok (cMm. ri. II paborwr). Ilpw Hanuyuuu
. KOHTaKTE€ PYAOHOCHOTO pa3peiBa IUIACTHYHBIX [OpPO/J HAMpaBlIEHHE
peMeEIeHHs MOXKHO yCTAHOBHTH 110 3arubam mnuacToB, Mo MOJOKEHHIO
aflok BOJOYeHHA. EcC/iM jXe KOHTAKT OmNpelenseTcs CI0eM TeKTo-
iHuecko# TIMHKH, TO MO CKNaJIKAM BOJIOYEHHS B Hell MOXHO roso-
JMTh JIHIIb O HAaNpaBJieHUH TMO3/HHX, BEPOATHO MOCNEPYIHBIX, JBH-
eHuil. YBenuueHHe MOLIHOCTH MHMHepalibHbIX oOpa3zoBaHuMil BHe 3aBH-
MOCTH OT MOBeAeHHs PYIOHOCHOrO pa3noma MoxeT GrITh 06ycnossieHo
peceyeHneM WM OGrnaronpusTHeiXx mopopn, nubo TexToHMuecku ocnaab-
HHBIX 30H, TH60 KAaKMX-TO HMHBLIX 3JIEMEHTOB CTPYKTyphl. TakHe yd4acT-
A TpebyloT meTaNbHOro H3yYeHUS.

IIpy noKyMeHTalUMH CaMHX pyJOHOCHBIX 3JIEMEHTOB CTDPYKTyphl Ha
APHCOBKaX BbIJENAIOTCA pPa3IHYHbIE MHHEpajbHble KOMIIJIEKCHI, MOKa-
bIBAIOTCA WX COOTHOLUEHHMS, TEKCTYphl (MaccHBHaf, moyiocyatas, Gpek-
iHeBUIHAaA, KpycTHdHMKAIMOHHAA U T.J.), OTMevalTcs o6JIOMKH BMelLIal0-
IUMX NopoJ, HX cocTas, popMa, OPHEHTHPOBKA.

TiwaTensHO KapTHPYHTCS MHHEPAJTH3IOBAHHBIE TPEIHHEI, CONPSKEHHBIE
OCHOBHBIM pYJOHOCHBIM pa3peiBoM. OTpaxaerca ux ™opdonorus,
OnpejenseTcs reHeTHYeC KU THM (CKOJIBI, OTPBIBBI), YKa3bIBAFOTC A ITIEMEHTBI
3a/ieraHus, MHHEPa/bHBIH COCTaB H TEKCTypa BuinosHeHus. ITo nonoxeHuro
HHEPAJIH30BAHHBIX OMNEPAIOIUHX TPEIIHH OTPbIBA MOXHO YCTAHOBHTH
HanpaBJ/ieHUs JBHXEHUS 10 OCHOBHOMY pa3pLIBHOMY HapYLIEHHIO B npoliecce
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0o0pa3oBaHusA TOr0 HIH HHOTO MHHEPAJBHOIO KOMIJIEKCA, & 3TO MO3BOJIHT
BOCCTAHOBHTh TEKTOHHYECKYI 0O6CTAHOBKY B pa3Hble MOMEHTbI GOPMHPO-
BaHHMs MECTOPOXIEHHS H NpENCcKa3aTh, KaKHEe OTPE3KH OCHOBHOTrO pYIlo-
HOCHOro pa3spuiBa HauboJiee 6IATONPHATHLI NI PYAOOTIOKEHHS.

Bonbuyio moMous B BOCCTAHOBJIEHHH MCTOPHH Pa3BUTHS CTPYKTYpEI
IHIOTEHHBIX PYAHBIX MECTOPOXEHHH OKa3bIBAET JOKYMEHTALMA ¥ H3YYEHHe
COOTHOLLEHHH PYAOHOCHBIX pPa3pbIBOB ¢ JalikaMu.

Kak w3BecTHO, BuigensroTcs Jaiku, obpa3oBaBliHecs 40 NPOSABIEHHs
npouecca rHAPOTEpPMalbHOrO pynoobpa3oBaHHA, HIIH, KaK MX Ha3bIBAIOT,
JlopyAHble; HMEKTCA Aaiiku, BO3HHKILIME B XOJe 3TOTO mpouecca, pasie-
NAKLIHE BO BPEMEHHW 3Tanbl MHHEpAnH3alMM (Tak HasbiBaeMble BHYTpH-
pyaHule), u pgaiiku nocnepyausie. [locnegHue 4acTo OTHOCATCS yXe k
HHOMY, Gosee mo3aHeMy 3Tany MarMaTuima. Ins o/IHO3HAYHOTO pelleHHs
BONpOCa O COOTHOUIEHHH MaiikH ¢ MpoleccaMH pPYJ0OTIOXKEHHA, MOMHMO
KapTHPOBAaHHSA BHIHMBIX COOTHOLIEHHH H cooTBeTcTBYyROLIEro oTbopa
mnHpoB, He06XO0AHMO BBIACHHTD, BECh JIH HA60P MHHEPA/ILHBIX KOMILIEKCOB,
Pa3’BHTBIX HA MECTOpOXAEHHH, nepecekaeT ece. Hannune B cexywem paiixy
pa3peiBe nHiub Gojiee MO3AHMX KOMIUIEKCOB MOTPeOYET MOMONHHTENBHBIX
JeTajibHbIX HaONOJeHHH MANY BbISCHEHHA COOTHOLUEHHS ¢ HeH paHHMX
MHHepaJibHbIX o0Opa3oBaHHii W CBS3aHHBIX C HHMH THOPOTEPMAaJIbHbBIX
H3meHeHu# nopon [50].

TIpu BHAMMOM CEKYILIEM MOJIOKEHHH NaiiKH OTHOCHTE/ILHO PyIOHOCHOTO
pa3pbiBa TakXe ciefyeT ObITh OCTOPOXHBIM B BhIBOAAX, MOCKOJIbKY mnepe-
ceyeHne MoxeT ObITh noxHBIM. IlogpobHo o cooTBeTcTByrOLMX Habiio-
JeHusx ObUIO cKa3zaHO B pa3sjelie, MOCBALICHHOM PAacCMOTPEHHIO Oaek H
OpYyOeHeHHs.

HaGnrogeHus Hag COOTHOIUCHHAMM [aek B PYJAOHOCHBIX pa3pbiBax
crnocoOCTBYIOT BbISCHEHHIO HANpaBJICHHA MNepeMelleHUd 1o MmocnegHHM
B mnpolecce MuHepanu3dauuu. ITo MOOXeHHIO KOHTAKTOB Jaek mo ofe
CTOPOHBI pa3pbiBa ycTaHaBJHBaeTcA oblias ropM3OHTajihHAs M(MIH) Bep-
THKa/lbHAfl COCTaBNAKOIIAA CMEIleHMs, HalH4YHe K ToMy xKe Oopo3n
CKOJIbXEHHS Ha KOHTaKTe MOpOAbl ¢ IIJIOTHO CKpEMeHHoM ("npuBapeHHoi”)
KHIbHOH Maccoil MHHepaIbHOTO BhIMOJIHEHHS Pa3pbiBa MO3BOJIAET BLISCHHTH
HCTHHHOE HanpaB/ieHHE W aMIUIHTYAy nepemMelleHHs, OcobeHHO TO4YHO
obipe cyMMHpYIOLLHe HAaNpaBJIeHHA H aMIIHTY/la NEpeMElIeHHA yCTaHaB-
JMBAIOTCH NPH NEpeceyeHHH Pa3pbiBOM CO CMEIIEHHEM IBYX JaeK, HMEIOLHX
pa3Hble 3JIEMEHTbl 3alleTaHHs .

Cepbe3Hoe BHHMaHHE yJenseTcs JOKYMEHTALMH H H3Y4YEHHIO pa3pbIBHbIX
HapyLIEHHWH, CEKYLUMX pYyJAOHOCHBIE CTPYKTYpPhI, TIOCKOJLKY OHH Hepenko
OKa3blBAKOT CYILECTBEHHOE BJIHSHHE HAa MOBE/ICHHE OpYyaeHeHHA, 0COBeHHO
B MECTOPOX/EHHAX, HMelIHX brokoBoe cTpoenne. Cekyue pa3pbIBHBIE
HapyIEHHA JOPYAHOTO 3a/I0KEHHA OTPAHHYHBAIOT PACpOCTPaHEHHE OpYy/e-
HEHHsl, HMHOrAa crnocobCeTBYOT 0oOpa3oBaHHIO pa3[yBoB pyAHBIX Tes B
Mectax mnepecedeHuit. IMocnepyaHble cekyluue pa3pbiBbl CMeLIAOT Py/0-
HOCHbIE 3JIEMEHTBI CTPYKTYphl. BbisiCHeHHe HanpaBJIeHHs NepeMelleHHi no
HHM HMeEeT BaXXHOE MpPaKTHYECKOE 3IHAYEHHE, H ITOT BOMPOC MpH HX
H3y4eHHH 0OBIYHO ABNSETCH OCHOBHBIM,

'3r1or cnoco6 onucau B pasa. 4 ra. VI
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Pa3lnnyus QOpYyOHBIX H MOCHAEPYAHBIX Pa3pbIBHBIX HapyLUeHHH KpaTKo
cBELLeHbl Bbille; MOoApoOHee OHW OmMMcaHbl B psne nocobuit H pykoBoaCTB
26, 63, 97, 137]. 3mech MBI OTMETHM JIHIIb HEKOTOpblE 0COBEHHOCTH
feX W [Jpyrux, uTo cneayer (GUKCHpOBaTL NPH NOKYMEHTAllHH TOPHBIX
pipaboTok. Ilpexe BCero moka3blBalOTCA 3JIEMEHTHI 3aJIETAHUA pa3pbiBa,
. TAKXKE TrpaHy/IOMETPHYECKHH COCTAB H TEKCTYpPhl €ro BHINOJIHEHHS.
DTMEYaIOTCA CeKylliWe MNpoXuikH, HMX dopma, MuHepaspHBIH cocTas,
IPUCYTCTBHE, pa3Mepbl, opMa M OPHEHTHpPOBKa 00JOMKOB MOpoa H
yyaHoro mMatepuana. IIpH HaJW4YMH MOCIEJHHX HAa 3apHCOBKaX OTpPa)XarwT
X MOJIOKEHHE B CEKYIIEM pa3pbiBeé OTHOCHTENBHO PYIHBIX Tel. ITO
DMOXET pELIMTh BOMNPOC O HANpaBJICHHH MNEPEMEILEHHA [0 pa3phbiBY.
oNeyeT, oHaKO, HMETh B BH/Y, YTO MHOTIa 3a pyJHble 0610MKH MOryT
BITh OLIHOGOYHO NMPHHATH 06JIOMKH BMellaouied Nopojsbl, 3aMellieHHBIE
focneacTBuM  pyno. JletanbHO H3y4aeTcs TOBENEHHE pYJHOro Tena
KO0JI0 cexyuiero pasnoma. Ormevaercs GpekunpoBaHue, TPELMHOBATOCTh
60, Hao6opoT, HamHuHe anodu3 pyasbl, NepecekaroluX 30Hy ApobaeHus.
MKCHPYETCS YBEMYEHHE MOULIHOCTH PYAHOro TejJa OKOJI0 pa3ijioMa, a
[aKXKe pacTeKaHHe pybl BAOJb €r0 CTEHKH.

Jis BuissicCHEHHWs HANpaB/IEHHA NEpeMElleHHH MO MONEepeYHLIM H0pya-
ibIM pa3pbiBaM HJIH pa3pbiBaM, BO3HHKLIHM B MpOLECCE PYAOOT/IOXKEHHH,
oryT ObITh HCMONB30BaHLI CONMPOBOXIAKIIHE HX MHHEpaIH30BaHHBIE
JEpAONHe TPEIHHBE! OTpbiBa. ONpeneNeHHy0 NOMOIL MOXET TaKXe
Ka3aTb [pHMEHEHHE MHKPOCTPYKTYPHOTo aHanW3a obpasuos mnopon,
39THIX HENOCPEACTBEHHO OKONO pa3phbiBa HJIM Ha HEKOTOPOM yAalleHHH
T Hero [76].

Hanpasnenue mnepemeuieHuil Mo mociepylHBIM pa3pbiBaM, MOMHMO
ga6itoieHunii Hal pa3MellleHHeM B HUX PYJIHBIX 06/10MKOB, HHOTAa MOXHO
TAHOBMTH MO TMOJIOKEHHIO CKJIaJ0K BOIOYEHHS B BLINOJHAKILEH HX
[EKTOHHYECKOH TIJIMHKE TpEeHHA, a B CJlydae CJIOMCThIX BMeEIIAK KX
lopoa — no 3arubam naacToB okojio pa3dpeBa. [Tomoue B 3TOM MOXET
Ka3aTh MHKPOCTPYKTYPHbIH aHanu3 waudos u3 o6pa3nos ®uibHOH Maccsl
i MpHJIeXKalMX K pa3pbiBy BMEIIAKIIHX MOPOI.

IIpu nomszemHo#t NOKyMEHTALHH Ha MECTOPOXAEHHAX IITOKBEPKOBOTO
rMna (GHKCHUPYIOTCS 3JIEMEHThI 3alleraHMfA, MOIIHOCTb, MOpdonorus, MH-
epasibHbIH COCTAB BHINOJIHEHHA 110 BO3MOXXHOCTH BCEX MHHEpAIM30BAHHBIX
[PELIUH; OTMEYalTCA HX COOTHOLIEHHS, W3IMEHEHHE BMEIAKIUMX NOpOoJ,
DTHOILIEHHE K PpA3/IMYHbIM NOpPOJaM, K pa3spblBHBIM Hapymenusm. Ilo
IbipaGoTKaM NPOBOANTCA pa3/ie/ibHO CTATHCTHYEC KOE H3IMEPEHHE IJIEMEHTOB
afieraHds pyAOHOCHBIX TpelL¥H C pa3lIHyHOH MHHepanu3auuei; cocTas-
IAOTCA IHATPAMMBI X OPHEHTHPOBKHM B Pa3HBIX TEKTOHHYeCKHX Grokax’.
OnpenensioTcs yaenbHas MHHEPAIH30BaHHas TPELIMHOBATOCTh — KOJIH-
YeCTBO MHHEDAJIM30BAHHLIX TpewMH Ha | M anuesl Beipabotku [57],
TaKXe yJelbHOE pacTsHKeHHe, T.e. MPOLEHTHOEe OTHOLleHHe oO6Bema
NPHOTKPBLIBAHUA (M MHHEpAaJIbHOTO BBIMOJHEHHA) B TPELIMHAX KO BCEMY
06bemy nopoawt [57, 58], cTposTcs cooTBeTcTBYHOLMe KpuBble. CocTas-
NAIOTCA TAKKe AHArpaMMBbl, OTpa)calolllHe OpPHEHTHPOBKY pyAOHOCHBIX
TpemwlMH pa3nu4yHod MowuHocTH. [lonyueHHble rpaduueckue MaTepHalibl
COMOCTaBRAKOTCH ¢ JAHHBIMH onpoboBaHu,

" Cnocofbl TakMx nocTpoeHHH onucansl HHXe, B 1. VI,
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B T1ex cnyuasx, KOrJa HET BHAWUMOrO OpyaeHeHHA (OHO ycTaHAaB/y-
BaeTCH JIMIIL XMMHYECKHMH aHalu3amMH) W TpebyeTcsa BbIACHHTHL npeobia.
Jarollee HanpaBlieHHE PYJOHOCHBIX TPELIHH, CTPOATCA KPHBhIE, MMOKAa3kLl.
BAIOIIME Pa3JeNbHO KOJHYECTBO TPEIIHH Pa3HOro npocTHpaHus (OKpyr-
JIEHHO, HAmpuUMep, CeBEPO-BOCTOYHBIE, GIH3IMPOTHBIE, CEBEPO-3amajiHble,
6aM3MepHAMOHANILHEIE), NpUXoAsmuxcad Ha 1 M BeipaGoTKM, M comocTas-
NATCA ¢ AaHHBIMH CeKUHOHHOro onpoboBaHus,

IMpn Heo6XOAMMOCTH [ETANbHOM JOKYMEHTALMH OTHENBHBIX, HHOI/a
NPOTHNKEHHBLIX YYaCTKOB CO CJIO%HBIM CTPOEHHEM CYILECTBEHHYIO MOMOII,
MOXET OKazaTh npumeHeHHe c¢otoannapaTta. [logpobHo ammapatypa
npueMbl  QOTOAOKYMEHTalMH onucaHel B crathax .M. Kucnskosa y
O.T. Jatenuesa [52], a Takke S.C. Kpacunsmmkora [60]. ®oTorpadu-
pOBaHHE CTEHOK MOMA3EMHBIX TOPHBIX BhIpaGOTOK MO3BONAET MOJMYYUTHL
foslee OeTanbHYH H OOBEKTHBHYI [OKYMEHTallHIO, B clyyae Heobxomu-
MOCTH BOCCTAHOBHTb NPONYIIEHHbIE MPH A0KYMEHTAIMH AETAJIH, NaXe ECIIH
BeIpabOTKa yXke HEJOCTYITHA, H, HAKOHEIl, YCKOPAET NpoLecc JOKyMEHTALIHH,
dortorpaduposaTe CcleAyeT ¢ MNOMOIIBI IIMPOKOYroibHOro ob6bekTHEa
(nyyiie Ha UBETHYH MJEHKY) C mNepeKphITHeM miuowmwaad Ha 15—20%,
4yToOBl H36exaThk HCKaxeHHs H3oOpaxxeHus BeneacTeue chepuyeckoit abep-
paunn. Iepen poTockemMKoil cTeHKH BbIPaBOTKH JAOKHBI OBITE OGMBITHI H
Ha HHX NO BO3MOXHOCTH 000MTHl BbicTynsl moponabl. IlapannensHo c
tdoTorpaduposaHHeM' peKOMeHAyeTCA [JenaTh “3aroToBky” (T.e. BecTH
abpuc) B cooTBeTcTByHOIIEeM maciuTabe, oTmedas Ha He#lt OCHOBHbIe
3/MeMEeHTHI TeosiorHyeckoif cTpykTypel. Ha 3aroToBky 3aTem HaHOCATCH
netanu, 3apukcupoBaHHble GoroannapatoM. I1oJIHOCTBIO 3aMEHHTb O6bIY-
HYIO [JOKYMEHTalMIK 3TOT cnocob He MOXeT, Kak He MOXeT dororpadus
3aMEHHTb KAPTHHY, HAPHCOBAHHYIO XYOXHHKOM.

JaHHbIE JOKYMEHTALMH TOPHBIX BbIPAaOOTOK CHCTEMATHYECKH MEPEHO-
cATCA Ha MapKmeinepckuii nnan. MacuTab BLINONHEHHSA MOTOPHIOHTHOTO
niaHa oOnpeaesNseTcs pa3MEpPOM pYAHBLIX TEl H CTENEHbBI) CJIOKHOCTH
cTpoeHHs MecTopoXxaeHus. [IpH MpPOCTOM TeO0NOrHYeCKOM CTPOEHHH H
KPYNHBIX PyAHBIX TejJaX NJAaHbl MOTYT COCTaBNsAThCE B Macmrabe
1:5000—1:10000, gns cHOXHBIX MO CTPOCHHI MECTOPOXIAeHHH Mmaciutab
MoxerT OwiTe nosesen mo 1:1000 u pmaxe 1:500, a To u eme xpynmHee.

O6GBIYHO HA MOTOPH3OHTHBIE MJIaHbl HAHOCAT He BCEe JaHHBIE NOKYyMEH-
tauun. OGf3aTeNbHO NOKa3bLIBAIOT MOJIOXKEHHE pa3pBIBHBIX HapylueHui,
CJIOMCTOCTH, BBIAENAKTCA JIHTOJIOTHYECKHE PA3IHOCTH MOPOJ, HIMEHEHHH B
X COCTABE H TEKCTYpe; OTMEYAEeTCH MOJIOKEHHE KOHTAKTOB, HAHOCATCS
gafku, Opyrue MHTPY3HBHbIE Tena, GHKCHPYIOTCH 30HBI TPELIHHOBATOCTH,
OpexuHpOBaHKSA, KHIbI H NPOXHIKH C YKa3aHHEM THNA BLIMOJHEHHA H
BO3pacTHBIX cooTHOWeHHH. OKOHTYPHBAIOTCH 30HBI NPOABJIEHHS KOHTAKTO-
BOTO M OKOJIOpYOHOro MeTaMop(uimMa, OTMEYAETCH THI 3THX HaMeHeHHH.
Bce 3TH reojioru¥eckue 3JIEMEHThl OTPAXAKOTCHA PAa3MHYHBIMH YCIIOBHBIMH
sHakamu. HenpemeHHO HAHOcATCA 3aMEpBl HX 3JIEMEHTOB 3ajieraHuf.
WHTeprnonupyoTcs NPOMEXYTKH MEXIy FOpHEIMH BhipaboTkaMu, Tak 4TO
B KOHIE KOHIOB Mojy4aeTcs H300paXK€HHE TIeoJICrHYECKOTO CTpOEeHHA
MECTOPOXK/EHHS Ha [JAaHHOM TOpH30HTe ero nojcedeHus (puc. 51). Ha
MOTOPH30HTHBLIC IUIAHBI NMEPEHOCATCHA HAaHHBIE onpo6onanux; Mo BO3MOX-
HOCTH OpyleHeJbie y4YacTKH OKOHTYpHBaloTCH, nonobHo opeonari mame-
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c. 51. Teonornyeckne naansl ¥ paspes

A — nnar nosepxHocTH. IIudpa 0X0/0 ropH3OHTANBHOR H BEPTHKANLHOA NHHUA — YC/IOBHO NPHHATHIE
xoopausaTH no ¥ ¥ . inauw 1 ropusonTa (Gparment). BaaTet 3 xuuru B.H. CmupHosa [135): 5, — reo-
JIOFHYECKAN CHTYAIHS NOKA3AHA JHIIE B0/ FOPHLIX BupaboTok; B; — cOCTABNICH NYTEM HHTEPIIONNLHK
mexay ropHsMH BuipaGorxamu. B — nuan Il roprlonTa; ' — paspes B nnockocTH /-1, X, y — THHHA KoOp-
AuHaTHOM CETXH B ropusonTANBHON NI0CKOCTH; Oy B (), — HA MIAHAX TOYKH, HA PAa3pe3c THHHH Nepece e-
HHA MIOCKOCTH PA3PE3a C COOTBETCTRYIOIHMH THHHAMH CCTKH KOOPAHHAT. | — pa3phIBHEIC HAPYLICHHA;
2 — pafixa nuabasosoro nopdmuputa; 3 — pyaHas 3anexs, 4 — rpanuTo-rHeficel; 5 — MIBECTHAKH



HeHHs BMelawimux nopoa. ConocTaB/ieHHe BCEX 3ITHX JaHHBLIX NMO3BOJser
cyauTh 06 0CODEHHOCTAX TIeOJIOrHYECKOro CTPOEHHA H €ro BJHSAHHH Ha
nokanulauui opyaeHenus. [IoMHMO OTMEYEHHBIX BbILIE 3JIEMEHTOB re0.J10-
rHYECKOro CTPOEHHS, HA MOTOPHIOHTHBIX MJIAHAX (QHUKCHPYIOTCA M ApYTHe
yacTHble HaGMIO NEHHUA, CleTaHHbIE PH [0 KYMEHTALMH, KOTOPbIE, 10 MHEHHI)
HCIOJIHHTENA, MOTYT OKa3aTh MNOMOMUIL B PEIIEHHH BOMpOCa O 3aKOHO-
MEPHOCTAX pa3MelLeHHA PYIHBIX Tell.

Ecnu BceX paHHBIX, XapakKTEepPH3YKOILIHX TEOJIOTHYECKOE CTPOEHHE K
MONOXKEeHHE OpYJEHEHHs HA OTKAPTHPOBAHHOM TOPH3OHTE, OKaXeTcy
CNMILKOM MHOTO, MJIAH MOXHO pa3rpy3uTh, BbIJEJMB HEKOTOpblE H3 HHX
Ha Bockopke. HaknaawiBasg TakHe BOCKOBKM Ha MJIAH, a TAKXKe MJAHL
pa3HbIX TOPH3OHTOB OJHH HA JPYroi (C HempeMeHHBIM COBMEILEHHEM
KOOPAHHAT), MOXKHO aHAJIH3HPOBATh NMOBEJEHHE 3JIEMEHTOB re0JIOrHYecKoij
CTPYKTYpPBl H OpYy[JEHEHHS H NPOTHO3HPOBATh PACNPOCTPAHEHHE €ro Ha
rny6udy. Ho ropaszno Gonee 3dpdekTHBHBIM AN ITHX UeNeld ABIAETCH
cocraBneHue paspeios. Yalie oHH OPOBOOATCA BKPECT MPOCTHPAHHS pYLo-
HOCHBIX 3JIEMEHTOB CTPYKTYpBI, HO MOCTOAHHO CTPOATCA TakKxke “mpo-
ponbHbie” paspessl. IIpy 3TOM HCHONB3YHOTCA [JaHHBIE TeOJIOTHYECKOrO
KapTHPOBAHHA 3eMHOH MOBEPXHOCTH, MOTOPH3OHTHBIX MJIAHOB H GypoBLIX
CKBaXHH,

3. TEOJJOTHYECKHE PA3PE3bI

Teonoruueckue paspesbl HMEIOT HCKIHOYHTEILHO Ba)KHOE 3HAYEHHE [1/n
MOHHMAHHMA TE0JIOTHYECKOr0 CTPOEHUA PYAHBIX Mosell H MECTOPOXKAEHHH H
BLISICHEHH S 3aKOHOMEpHOCTel pa3MeleHus B HUX opyaeHeHus. B.M. Kpeiitep
[61] cuuTaeT HX OCHOBOH re0/IOTHYECKHX MOCTPOEHHH, a UX MOJyYEeHHE —
OJHOH W3 OCHOBHBIX 3a7]a4 pa3BeIKH.

IToMHMO caMOCTOATEILHOTO 3HAYEHH A, TEOJIOTHYECKHE pa3pe3bl ABJIAKOT-
csi OCHOBOH ans obvemHoro orobpaXeHHs Ha NIOCKOCTH Mopdonoruu
3JIEMEHTOB PYJOHOCHBIX CTPYKTYp B H30JIHHHAX, a TAKKE [/ COCTABJIEHHH
610K-IMarpaMM H MoJenel pyaHbiXx o6bekTOB.

Hdnsa npaBunpHOro oTo6Gpa)eHWs TreoJOFHYECKOr0 CTPOEHHS pPYIHOIO
noiasi M MECTOpPOXIEHHsA pa3pe3bl JO/DKHEI 001ajgaTk onpejieneHHbIMH
HeoOXxoauMbIMu kayecTBamH. OHHM MEpeqYHCIEHb B H3BECTHOM mnocobuH
A.B. Koponera u II.A. lllexTtmana [58]). Huxe Mbl NpHBOOMM HX C HEKO-
TOPBIMH COKpaIleHHAMH.

1. Paspe3sl nomkHbl 0To6paxkaTh BCE (PaKTHYECKHE JaHHBIE O TOJIOXKEHHH
KOHTAKTOB, XapaKTepe TEKTOHHYECKHX HApYIIEHHH, MOLUHOCTH ILIACTOB,
CIIOMCTOCTH, 00 HX 3/eMeHTaXx 3ajeraHus.

2. OHM [OKHBI OTpa¥aTh Bce (akThl, JOOBITHIE TI'eOJOTHYECKHM
KapTHPOBAHHEM, pa3BeqKoil, B TOM 4ucjle M OGYPOBBLIMH CKBa>KHHAMM.
B nepByi ouepenb 3TO OTHOCHTCA K OTOOpaXeHHIO pyAHBIX Tej, HO
HrHOPHPOBATh JpPYrHe 3NEMEHTHI CTPYKTYPBI TAKXe He CIIeAYeT, OCKOJbKY
OHH MOTYT 0Ka3bIBATh CYILIECTBEHHOE BIIHAHHE HA pa3MellleHHE OpYIeHEHH .
OcobeHHo Gonesuioe BHMMaHHWe crienyeT obpamiate Ha (akThl, TPOTHBO-
peuallHe CIOXHBUIMMCA npejcTaBaeHuaM. UX Hu B Koem ciyyae Henb3d
orbpachiBaTh.

3. UuTeprnionsuma Ha pa3pe3ax MoJKHA ObITh reosioruyec ki obocHoBaHa.
WHTepnonnpoBaTh MOXHO IIHLIL TaM, rie yBi3ka npasaononobua, B
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CTHOCTH WHTEPNONALUMA PYyIHBIX 3ajexell nomkHa GBITH coriacoBaHa ¢
J0J10KEHHEM [OCTOBEPHBIX re0JIOTHYECKHX JaHHBIX.

4. ocToBepHbIe NaHHBIE IO HBI OBITH OTAE/IEHBI OT NPeANoiaraéMbIX H
pKa3aHbl HHBIMH YCJIOBHBIMH 0003HaueHusMH. BmecTe ¢ TeM NOJIKHBI
BITh OTPAXEHBI NPEANOJIOKEHHA ABTOPA, B YACTHOCTH NMPOTHO3 MOBEIEHUS
JIEMEHTOB TeoJIOrHYecKoi CTPYKTYphl H OpYJeHEHHN Ha TayGuHY.

5. Ilo mepe pa3BeaKkH pa3pe3bl JOJUKHBEI YTOYHATBCH H AOMOJTHATHCA.
HaubGonbume 3HauyeHHA MMEIOT pa3pedbl BKPECT NMPOCTHPAHHA pyHo-
DCHBIX 2NIEMEHTOB Te0JIOTHYECKOH CTPYKTYyphl. Beibop mecT ux moctpoe-
(Ms onpelensercd Tpe6OBAHHAMH NpaKTHKH pa3BeKH ¥ HanuyueM (akTH-
eckoro Matepuana. [Ipw HanM4MH NOA3EMHBIX TOPHBIX BLIpaboOTOK
a3pe3bl MOTYT CTPOHTBCH MO MJIOCKOCTAM, TPOXOAALIHM BAOJb ONEPEUHBIX
aHaB W KBEDIIJIarOB, MCHOONb3YIOTCA H [aHHble OYpOBBIX CKBaXXHH,
g TOM 4HCIIe TOPH30HTalIbHBIE, pa3bypHuBaeMble 111 onepeXeHHs NPOXoaKH
kpepuiaros. [Ipy HaJMYMK NHIIb NUIAHA OBEPXHOCTH H GYPOBLIX CKBaXKHH
a3pe3bl CTPOATCH B CTBOpPe MX Npodwuis, 3agaBaemMoro obwlyHO BKpecT
IpOCTHPAHHSA PYAOHOCHBIX 3JIEMEHTOB CTPYKTYpbl MecTOpoxk Aenus. [loapo6-
ee 06 3TOM DYJET cKa3aHO HHKE.

Crnocobsl MOCTpOEHHS pa3pe3oB OCBELIeHbl B MOCOOMAX MO reoJIorH-
YeCKOMY KapTHPOBaHHIO, @ TakXKe B pAJe CnenManbHeIX cTaTel. 3necs Mbl
{paTKO HAMOMHHM JTHILIb OCHOBHBIE MpPHEMBI, ncnonmyemue NpH BBINOJ-
geHUH 2TOi paboThl.

Pa3peisl N0 JaHHLIM KAPTHPOBAHHA rOPHLIX BhipaGoTok

Ha nucte 6ymaru B maciTabe, 0ObIYHO COOTBETCTBYHOLLEM MOTOPH3OHT-
HbIM TJ1aHAM, BLIYEPYMBAETCH IIKaja BLICOT H MPOBOJATCH BEPTHKAIbHEIE
AHHHH KOOPAMHATHOH CETKH, NepeceKkaeMeIc THHHEH pa3pe3a Ha MOTOPH3OHT-
HbeIx nnaHax. OTtcrpauBaercs penbed 3emHoi mosepxHocTd. HaHocsarcs
TOPHU30HTA/IbHBIE JMHHH, OTBEYAIOIIME MOJIOKEHHIO TOPH3IOHTOB TOpPHBIX
BoipaboTok (cnensl nepecedeHHs C IUIOCKOCTBIO pa3pe3a MOBEPXHOCTH
TOPH30HTHBIX IUJIAHOB); OTMEYaKTCA HX HAUMEHOBAHHA, BBICOTHBIE
oTMeTKH (abcomroTHBIE WNH ycioBHble) — cM. puc. 51, I. Hcnonb3ys
NHHAH KOOpAHHATHOH CETKM KaK ODHMEHTHDHI, HAa JIMHHH pa3pe3oB, OTBe-
YajollMe YyPOBHAM IOPH30HTOB, MEPEHOCAT C MOTOPH3OHTHBIX MIAHOB BCE
HMeromecs GakTHYeCKHE JaHHbIE — KOHTAKThl NOPOM, pa3jioMsl, Haiiku,
pyaHBle Tena M T.I. — ¢ OTODpaMeHHeM OJJIEMEHTOB HX 3aJIeraHHs.
Ilpu HanH4YUKM KaKUX-THGO BaXKHBIX JaHHBIX, HAXOAAIMXCA HAa HEKOTOPOM
PaccTOSHUK OT TUIOCKOCTH pa3pe3a, OHH MOTYT ObITh CHECEHBI HA nocne-
Hui ¢ ydeToM oOmmx ocobeHHOCTeH reonorHYecKoro cTpoeHHs. [lokHBI
BbITh yuTEHBI TAKXKE H JaHHbIE 6YPOBBIX CKBaXHH.

IIpn nepeHeCEHHH 3NEMEHTOB TEOJIOTHYECKOH CTPYKTYphI, MMEHOLIMX
NpoCTHPaHHE, HE mNepNeHAHKYIApHOe K IUIOCKOCTH paspesa, YINbl HX
nageHHA NOKa3blBalOT C YYETOM MOnpaBok no tabn. 2.

IMocne Toro kak BCe HMMEIOLIHECS [aHHBIE NepeHeceHbl Ha paspes,
N0 JMHHUAM, COOTBETCTBYIOLIMM YPOBHAM BCEX TOPH3OHTOB rOPHBIX BbIpa-
6oTOK, NpOM3BOAUTCS HX yBA3Ka (MHTeprnonsAuuA) no BepTHkand. OrcTpan-
paeTcs NMOBeAeHHE Ha ryOMHY pa3pbIBHBIX HapylIeHHH, KOHTAKTOB NOPOJ,
CIIOMCTOCTH, MOJIOKEHHE PYAHBIX TEJI, XHJI, TPOKHIIKOB Pa3IHYHOTO COCTaBA
u T.0. Ocoboe BHHMaHHe yHensieTcs MOKa3y TOJIOKEHHS PYyAOHOCHBIX
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3JIEMEHTOB Te0JIOTHYeCKOH CTPYKTYpbl H HX H3IMEHEHHA OT TOPH30HTa g
ropH30HTY (H3MEHeHUs MOIHOCTH, JIEMEHTOB 3aJieraHud H 1.4.). Ha paspe;
C MOTOPH3OHTHLIX TJIAHOB H ¢ mpoduael BypoBbIX CKBaXHH NEPEHOCHATCH
uudpoBbIe JaHHBIE CONEPXKAHMN MeTanIa No gaHHLIM onpobosanua. Moxuo
NpPOBECTH JIMHHH, OKOHTYPHBAIOIIHE HHTEPBAIbI C PA3HBIMH COJEPKAHUAMH,
VYnobuee 3To nOenaTh Ha OTHENBHBIX JHCTaX BOCKOBKH, 3@ HAa TIeOJIOrH-
HeCKHi pa3pe3 HAaHECTH /b KOHTYPbl, OTPaHHYHBAIOLIME PYIOHOCHLIe
ydacTkn 6o GanaHcoBble H 3a6anaHcoBLIE pYHbIE Tena.

B pesynbTaTe nosy4yaercs npeAcTaBICHHE O pacnpeie/ieHHH Opy/IeHeH s
N0 BEepTHKalH H H3IMEHYHBOCTH ero conepxanuii. Ho, momumo 3Toro,
BECbMa BaXXHO HMETh JaHHbIE 00 H3MEHYHBOCTH OpYyAeHEHHS B Npeleliax
PYZOHOCHOTO 3/IEMEHTA reoJIoTH4ecKoi cTpyKTypsl B enom. C 3To#l uensio
CTPOMTCH €ro NpoAoJbHAaA NPOEKIHA.

Pa3spe3sl U NOrOPH3OHTHBIE MJIAHLI N0 JAHHLIM Gypenus

PyaHble MeCTOpOXIEHHS, KaK MNpAaBHIIO, pa3BeAyKOTCH CKBAXHHAMH
KOJIOHKOBOTO GypeHus ¢ nonyuyeHHeM KepHa nepecekaemMsix nopod. Cksaxu-
HBl PacrofiaraioTcs Mo pa3Bef0YHBIM JIHHHSAM B CTBOpPE OHHA 3a Jpyroii u
obObIYHO 3afarOTCA C BHCAYero Ooka pyaHOTO Tena BKPECT €ro MpOCTH-
paHus. OHH MOryT OBITb BEpPTHKA/IbHBIE HJIH HaKIOHHbBIE B 3aBHCHMOCTH
OT MpPeANnonaraeMoro 3ajeraHusa. Takoe pacronoKeHHe CKBaXHH MO3BOJISET
no pe3zynetataMm pa3bypuBanus kaxaoH oTaensHOH pa3BegOYHON JTHHHH
CTPOMTB re0JIOTHYECKHE pa3pe3bl COOTBETCTBYIOILMX NMpodHiei.

Opnako B mpouecce GypeHus cKBaXHHa OGBIYHO HECKONBKO H3MEHSET
yroji HakJOHa, HepedKO TaKXe OTXOJHT OT MEPBOHAYANbHO 3a[aHHOTO
HanpaeneHus (T.e. mpHoOpeTaeT 3eHHTHOE H A3HMYTAJIbHOE HCKPHBIIEHHE),
4TO QU KCHpYeTCH cnelnHaibHbIMK npubopaMe B npouecce 6yperus. [oatomy
B BEPTHKANbHOW MJIOCKOCTH, a H B IUJIAHE MPOEKLMH CKBaXHH 4acTo
OBIBAIOT H3IMEHYHBBI. DTO HYXHO YYHTHIBATh, HCMOJIb3Y A HX NPH MOCTPOEHHH
reoJIOTHYeC KHX pPa3pelos.

IlpoexkTHpOBaHHe HA MIOCKOCTh pa3pe3a CKBAXHUHBI, HMEIOLIEH 3eHUT-
HOE HCKPHBJIEHHE, 3HAYCHHUS M3MEPEHHBIX YIJIOB HAKJIOHA oBwIYHO pacnpo-
CTPaHAKT Ha TMOJIOBHHY PAaCCTOSHHA MEXIy COCeJHHMH 3amepaMH. B pe-
3ynbLTaTE Ha YepTeke mosayyaercs cnabo uiarubaromascs nomanas JTHHMA.
IIpn HaHeCEeHHH HA MJIOCKOCThb pa3pe3a CKBaXKHHbI, HMEIOIIEHd U 3eHUTHOE
M a3HMYTaJIbHOE HCKPHBJIEHHS, CJIE[[yeT BHECTH COOTBETCTBYIOLYIO MONpaB-
ky. IlogpobHee ¢ TeXHMKOH NMOCTPOEHHS TEOJIOTHYECKHX pa3pe3oB, B TOM
yhciie W co crnocoboM omnpegeneHHUs TaKOH NONPaBKH, MOXKHO O3HaKO-
MHTBCA 10 KakoMy-nubo pyKOBOACTBY MO pa3BedKe pYIHBIX MecTO-
poxnenui [135].

Jlns mocTpoeHHs MOrOPH3OHTHBIX MIAHOB MECTOPOXKIEHHS Ha pa3pe3ax,
COCTaBJEHHbIX N0 NaHHBIM pa3bypHBaHHA pa3BeNOYHBIX JIMHHH, HAHOCAT
JTHHHH HX [epece¥eHHN C HAMEYEHHBIMH TJIOCKOCTAMH TOPH30HTAJEHbBIX
ceuennii. Ha nucre 6Gymarn B Tom ke macmrtabe, koTopbii 6bUT MpuHAT
Npd NOCTPOEHHHM pa3pe30B, MPOYEPYMBAIOTCH I3TH JIMHMH (HelmpeMeHHO
¢ cobni0ieHHEM NOJIOKEHHS HX B KOOPJAHHATHOM CETKE) U HAa HHX NepeHoCcAT
reoNorHYecKMe [JaHHbIE, MOJIyYEHHbIE MPH MPOXOJAKe CckBaxuH. [lyreM
HHTEPNOJIALUHHA MEXOY pa3pe3aMH COCJHHAKT COOTBETCTBYIOLIHE KOHTypbl.
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OHTAKTHI, NPOEKIHH TEKTOHHYECKHX HapylleHHWH H NOJy4awT NJIaH
aHHOTO FOPH30HTAJIbHOTO CEYEHHS MECTOPOXKIACHUA.

Hrtak, HCXOAHBIMH MaTepHanaMHM i rpaduyeckoro orobpaxeHus
CTPYKTYD PYIHBIX MECTOPOXKAEHHH, BCKPBITHIX M013¢MHBIMH BhIpaboTkaMu,
gBNISIOTCA TIOrOPH3OHTHBIE MJAHBI, a A8 MECTOPOXKIEHHH, pa3BedyeMbIX
DypeHHEM, OCHOBOH CNyXaT TreoJIOTHYECKHE pa3pe3bl, COCTABJIEHHBIE O
NAHHBIM OypoBBIX cKBaXXHH. EcH ke MeCTOpOXIeHHEe YaCTHYHO BCKPBITO
10[3¢MHBIMH BbIpaboTKaMH H OCBeleHO OypOBBLIMH CKBaXMHaMH, TNpH
COCTAB/ICHHH [JJAHOB M pa3pe3oB HYXHO HMCMNOJIb30BTh BCE HMMEIOIIHECH
laHHble, OTHaBas NpPeANOYTEHHE MOJ3EMHBIM TFOpHBIM Bblpaborkam. Hx
NOKYMEHTALMIO HYKHO NPHHAMATb 33 OCHOBY IPadHYECKHX MMOCTPOCHHH.

4. MPOAOJBHBIE INMPOEKLHH
PYJOHOCHBIX 3JEMEHTOB I'EQOJOTHYECKOH CTPYKTYPBI

HpOI!O.TIbHHC NMpOEKIHH HMEKWT LENBK MNOKa3aTh 33aKOHOMEPDHOCTH
pa3MEIEHHA OPYACHEHHA B TpeleNax PyAOHOCHOTO 3JIEMEHTA CTPYKTYPHI
10 ero MNpPOCTHPAHHIO H Ha rnyOuHy. TakHe TNpoOeKUMH CTpOATCA IUIA
pa3nuyHbix napamMeTpoB. OHM MOTYT XapaKTepH30BaTh H3MEHYHBOCThb
CONepXaHHWH pa3HbBIX META/l10B, BapHallHH B MOIIHOCTH OpYIEHEHHH,
ophonorH0 KOHTAKTOB BHCAYero M(uim) nexavero GokosB H3ydaemoro
eMeHTa CTpyKTypbl. Kpome Toro, Ha mpoAoJjbHBIX TpoekKuusx otobpa-
KAIOTCA KOHTAKThl Pa3IMYHBIX MO COCTABY NMOPOZ, YYaCTKH MEpecevyeHHs
PYJOHOCHOTO 3JIeMEHTa CTPYKTYypbl OafikaMH, JIHHHH CONpPAXKEHHA HIIH
epeceyeHHsl €ro ¢ JAPYrMMH CTPYKTYPHBIMH 3JIEMEHTAMH — TpPEIIHHAMH,
a3nomamu. IIpoeXTHpYHOTCS TakKXe [MOJOKEHUA I[IAPDHUPOB CKIAJOK
BMeEIAKOIIeH CJIOHCTOH TOMIH H T.A.

. OO6BIYHO A KaXXJOT0 M3 YKa3aHHBIX NapaMETPOB CTPOATCH OTAENILHBIE
NpOoeKIHH, KOTOpHIE 3aTeM CpaBHHBalTcA. Takoe cpaBHeHHE HepeaKo
BCKpBLIBAET 3aKOHOMEPHOCTH pa3MelleHHs OpYAeHEeHHS, BIHAHHE Ha MOJIO-
JKEeHHE pYOHBIX TeJ TOro HMIH HHOro ¢aktopa. B Takux cnydasax ero
oTobpaxkaldT HAa OCHOBHOH MNpPOEKNMH — H3MEHYHBOCTH cOJepKaHHH
DpY JEHEHHA.

HmeeTcs HECKOIbKO cTocO60B MPOEKTHPOBAHKA PYJOHOCHBIX 3JIEMEHTOB
eOIOrHYeCcKOH CTPYKTypsl Ha miockocTk. Haubonee mmupoxo pacnpo-
cTpaHeH yHuBepcallbHbili crnoco6 wu3orumnc. ITormoromagarommue 3/1€MEHTEI
PYKTYpBI IPOEKTUPYIOTCH HA FOPH3OHTaNbHYIO, 2 KpyTonajarolige — Ha
BEPTHKaNbHYIO TUIOCKOCTh, MapajuleflbHYI0 €ro CPeHEMY MpOCTHPaHHIO.
Ilns npoeKTHPOBAHKSA 3JIEMEHTOB re0OTHYECKOH CTPYKTYPbl, HMEIOIIHX
KpyThEIE mbo CpeHHE YIJibl MAaACHHHA, HMHOIJa IMPHUMEHACTCA TaK Ha3bl-
BaeMblii cioco6 u3osnoHr. [IpoekTHpOBaHKWE NPOH3BOAUTCH HAa BEPTHKAIBHYHO
TJIOCKOCTb, OPHCHTHPOBAaHHYI CTpPOTO MO IHpoTe nHOGO mo MepHOHaHy,
T.e. COOTBETCTBEHHO JIHHUAM CETKH KOOPIHHAT.

IlpoaonbHbie NPpOEKIHH B H3IOTHICAX

TpoeKuHH MOJI0ro3a/ieraloIHX 3/1eMEeHTOB cTPYKTYphi. Cniocob u3orumnc
H3[aBHA NPUMEHSETCA U1 IPOEKTHPOBAHHMS MOJIOr03aIEralolMX MIaCTOBBIX
TeJl Ha IOPH30HTAJIbHYK MOBepXHOCTh. Ero mmHpoko Hcnonb3yroT IS
OTCTpoOiikH penbeda KPOBJIH H MOJOWIBLI YroJIbHLIX MJACTOB, [AJs MoKa3sa
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ux mowmHoctH. Hepenko 3tor cnocob nmpumeHseTcs Takxke misi otobpa-
MEHHA NMOBEPXHOCTH MOJIOTHX KOHTAKTOB MEX]Y Pa3H4HbIMH NOpoJamuy,
[UIS OTPHCOBKH KPOBJIM HHTPY3HBa, OKA3a MOJOXKEHHS 10JI0r03aJ1erar iy
PYOHBIX Ten cTpaTHQOPMHBIX MecTopoXaeHHH. BmecTe ¢ TeM Ha Takue
NPOEKIHH HAHOCATCA H KpPyTomaJaloInue 3JEMEHTBI CTPYKTYPhl, HANpuMep
cexkylHe Jalikd, pa3pblBHble HAPYLIEeHHA, KPYThie KOHTAKThI C HHTPY3H-
BaAMH H T.I.

Ins npoeKTHPOBaHHA NPHHHMAETCd MPOH3BOJILHAN TOPH30HTANIbHAj
naockocTs BONH3M Jiexadero Goka H3y4yaeMoro 3jeMeHTa TeosIOTHYeCKoit
cTpykTyphl. Ha nincTe GyMary BeIYEPUHBAETCA CETKA KOOPAMHAT, HAHOCATCS
M0 BO3MOXHOCTH BCE rOpHbIe BHIPAGOTKH M JIHHUM pa3pe3os.

Ipu npoe KTHPOBaHKUH COJep KaHUIf N0J1E3HOr0 HCKONAEMOTO Ha MOy Ye H-
HYK TakHM cnocobom OCHOBY mepeHOCATCA uH(pPOBBIE JaHHBIE onpobo-
BaHHA C ropHbiX BeipaboTox W paspe3os. [lonp3ysch HHTEpHONALME,
Mo He OCBElIeHHBIM onpoboBaHHeM yyacTKam NPOBOAAT HW3OJHHHH COAEp-
MaHHWi, KaK 3TO JejaeTcs NMpPH BblYepYHBAHMH FOpPH30HTAJIeil HA Tomorpa-
pHueCKAX KapTaX HJIH TUIaHaX.

IIpy npoekTHpOBaHHH H3MEHYHBOCTH MOIIHOCTEH MonoronagarolLEero
3JIEMEHTA TeoJIOTHYecKOW CTpYyKTypbl Ha NPOEKLHIO IEPEHOCAT B COOT-
BETCTBYIOLIEM MacuiTabe BEHYMHEI MONIHOCTEH, H3MEPEHHBIX B BEDPTHKAJIb-
HOM MoJIoXeHHH, kak OOblYHO, 0TOGHpalTCs M Mpobel Mo mosorosanerao-
mweMy pyaHomy Teny. M3o1MHMHM MoIHOCTeH NpoBOJATCA TaKXke MyTeM
HHTEPMNOJIALHH.

Ilns npoekTHpoBaHHA peabeda pYyHAOHOCHOTO 3IEeMEHTa CTPYKTYpBhI,
T.e. oToOpaXKeHHs €ro BHCAYEro MM jexayero 6oka, IPHHUMAKT Kakylo-
nub0 ropU3OHTANIBHYIO MJIOCKOCTh, MPOXOAALLYIO HEC KOJIbKO HUKE MOcne/-
Hero ero noacevenus. Ha puc. 52, A 3a Takyr MJI0CKOCTb NPHHAT YPOBEHb
+800 m. OcHoBO#H NpoeKTHPOBAHHA CIYXKAT pa3pe3bl BKPECT MpPOCTUPAHHA
(na uweprexke — suHuH 5000, 5250 u gp.). ITo kaxmomy paspesy oOLeHH-
BAalOTCA PAcCTOAHHA OT HHTEPECYIOIIEro 3JeMeHTa reosIOrHYecKod CTpyk-
TYpBl, Hanmpumep ero BHcadero Ooka, B pa3HbiX ydacTkax. [JaHHble 3TH
NepeHOCATCS HAa COOTBETCTBYHILUHE TOYKH MiockocTH npoekuuu. Ilposo-
OATCA W3OTHNCH, NofoOHO TOMy Kak 3TO fAenaercs NMPH BbIYEPYHBAHHH
ropu3oHTajeil Ha Tonorpagu4yecKHX NMiuaHax.

Ha puc. 52, A wn3oruncsl nposeaeHbl depes 100 M. OHu oTpawkaroT
Jumb 0o6mpe O0COGEHHOCTH WIMEHYMBOCTH TNOJOXKEHMA B NpPOCTPaHCTBE
npoekthHpyemoif nosepxHoctH. Ins otobpaxenus meranel ee mosemeHHs
Heo6X0/HMO NPHHHMAaTh MeHbLIHH mar mexnay u3oruncamu. Mo A.B. Ko-
ponesy u I1.A. lllexTmaHy [58], senaTensHo, 4TO6BI Ha BLICOTY OHOTO pa3se-
AO0YHOro ropu3oHTa (t.e. npumepHo Ha 50 M) npuxoaunace xots 6ul oaHa,
ny4me ase uioruncel. Ho 3To He Bceraa MOMXKHO BBINOJIHHTB, MOCKOILKY
YacTOTa M TOYHOCTh HX TPOBEJEHHA B 3HAYHTENILHOM CTENEeHH onpeaensioTCH
CTENEHBI0 BCKPLITHA MECTOPOX/IEHHS H HAIEXHOCTbI) HCXOJHBIX [JIf MPOeK-
THPOBaHHA JaHHBIX.

Ilpoexuun KpyTOmaJaOIMX 3J1eMeHTOB cTPYKTYpwmi. KpyTonagaromme
INMEMEHTHI TEeONOTHYeCKOl CTPYKTYpBI NPOEKTHPYIOTCH B H3OJHHHAX Ha
BEPTHKaNbHYIO TMJIOCKOCTh. Takas mMJIOCKOCTh BbIOHpaeTcs BO3MOXKHO
Omuxke k BHcAueMy (MaM nexadvemy) Goky mnpoekTHpyemoro ofbexTa
COOTBETCTBEHHO €ro cpeaHemy npoctupanuio. Ha paspesax W mnoropw-
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c. 52. CpasHenHe npoekuu#i B wioruncax (A4) # B miononrax (5). Mo A.B. Koponesy u
.A. llexTmany [58]). H3oruncel npoBeaeHb Ha MIOCKOCTH Xy ¢ abconroTHON oT™MeTKo# +800 M
3 100 M; H3010HI'H aHEI HA IIOCKOCTH y'Z, NpOXoasmeH Yepe3 koopunHaty X = 2400, yepe3

M

Puc. 53. TpononpHeie NpoeKUHH rnasHoro pyaHoro tena [opesckoro mecropoxjenns [5]
A — pacnpenencume mowHocTel pya; 5 — pacnpesencnue conepkanuit caunua. MownocTH pya u coaep-
WAHWE METANNR BOIPACTAIOT COTNACHO YBEANYZHMIO NAOTHOCTH WTPRXOBXK. [—II] — ropuICHTH
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30HTHBIX TJIaHAX MPOBOAATCH MpAMbIE — CJedbl MEPeceYeHHs HX 3Toj
nnockocThio. [Ipu 3ToM Heo6X0oqMMa HX YBA3Ka B IPOCTPAHCTBE C MOMOLL i
KOODJAMHATHOMH CETKH.

Ha nucre Oymaru, npexacrasnsiromeM cobo#t nimockocTh NpoeKimm,
OTCTpPaHBaeTCA JIMHUA 3€MHOH MOBEPXHOCTH, HAHOCHATCH IOPH3OHTAJIbHLIe
JIMHHH, OTBEYAOIIHE B MPHHATOM MaciuTabe YpOBHAM rOpH3OHTOB TOPHbBIX
BrIpaboTOK, BCKpPLIBAKOIIMX MecTopoxaeHHe. [IpoBoaATCS npAMBIE THHHK —
cllefibl TepeceyeHHs NPOeKIHH C MOMEepeYHBIMH pa3pe3aMH, a TakKke c
BEPTHKAJIbHLIMH TJIOCKOCTAMH, NPOXOASILIHMH Yepe3 JIHHHH KOOPAHHATHO
ceTku (1M6o ycioBHOH CceTKH, NMPWHATOW HAa MOTOPH3OHTHBIX ILIaHAX)
DTHM 3aKaHYHBAaeTCA MOATOTOBKa OCHOBBI /Il MPOEKTHPOBAHMA.

IIpu NOCTPOEHHH NPOEKIHH HIMEHYHBOCTH OpPYAeHEHHSA HA MNOATOTOBJIEH-
HYI0 TakuM o6pa3oM OCHOBY MNEpPeHOCAT JaHHbIE ONpobOBAHHS TOpHLIX
BbIpabOTOK M CKBaXHH MO HAMPABJIEHHAM, MEPNEHAHKYJIAPHLIM TJIOCKOCTH
NpOoeKTHPOBaHHA, NMONOOHO TOMY Kak 3TO [eJiaeTcs NPH NMPOEKTHPOBAHHH
MOJIOro3ajierarollero 31eMeHTa CTPYKTYPhI Ha TOPH30HTaIbHYHO TUIOCKOCTE.
HHTepnonupys He OCBELIEHHbIE ONpo60BaHHEM YYACTKH, MPOBOAAT H3OJIHHHH
colepXXaHHH MOJIE3HOr0 HCKOMAEeMOTO Mo MpHHATO#H rpamauuu. Tak nosy-
yaeTcsd MPOAOJbHAS BepPTHKAaNbHAf MPOEKLHA COMAepXaHHH mnonesHoro
HCKOMaeMOoro B peenax pyI0HOCHOTO 3IEeMEHTA Me0IOrH4ec KoM CTPYKTYphI
(puc. 52, Bb).

IMpononbHas npoekuHs M3IMEHYHBOCTH MOLUHOCTeH cTpouTcs mogobHo
OnKMCaHHOMY Bhilile cnocoby MpoeKTHPOBAHHKA M0JIOTONAaNAOILIMX IJIEMEHTOB
reojorudeckoéf cTpykTypel. MOIIHOCTH HAaHOCATCA Ha BEPTHKAJbHYHO
MJOCKOCTh B TOPH30HTAJIbHOM TMOJIOKEHHH (KaK OHH H3MEpSIOTCA BIOJIb
f6opo3n ompofoBaHHA Ha CcTeHKax ropHeix BelpaboTok). Ilyrem mHHTep-
NONALUMH MPOBOIATCA H30NHHHH MouHocTell. CpaBHHBas NOJYY9EHHYIO
TakiM 00pa3oM MpoeKNHI0 H3IMEHYHBOCTH MoInHocTed (pHc. 53,4) c
npoexunell pacnpeneneHns copepxaHui Metamna (puc. 53,5), MOXHO
cKa3aTh, YTO B JAaHHOM clly4yae MeXIy 0oOOHMH 3THMH NapaMeTpamH
HMeeTcA NpsAMas cBsA3b. B obmiem, Gonbieil MOIIHOCTH COOTBETCTBYET H
Gonbiuee comepxaHne. OQHAKO HEPEAKH H HHble cOoOoTHomeHus. [a u B
HAlleM [PHMEpE CTPOTOro COBMAJEHHA MOBBIMIEHHBIX MOIHOCTEH H co-
nepxaHu#t Metanna Bce xe Her. Ha pHc. 54 mpuBeneHsl asis cpaBHeHUS
Npo0JibHbIE BEPTHKANMbHbIE IPOEKIHH pacnpee/ieHHA COIepXKaHHIH MeTa 1a
H MomHocTel pya. JIro6oneITHO, 4TO NMPOEKLUHH CONEPXKAHHH CBHHUA W
LUMHKA BechbMa CXOJHBI, HO MAKCHMYMBI HX COHEpPXaHHH Ha MpOEeKLHH
cKopee COOTBETCTBYIOT MHHHMAJIbHBIM 3HAaYeHHAM MoIUHocTel. B To xe
Bpema ¢ 3Toff nocneaHeit npoexuued onpeneNieHHOE CXOACTBO HMeEET
npoexkuus comepxaHuit megu. Tak, ycTaHaBIMBAaeTCs, YTO PyAbl CBHHLUA
H UMHKa ONH3KM MO0 MPOCTPAHCTBEHHOMY MOJNOXKEHHIO (O4EBHIOHO, H 110
BPEMEHH OTJIOXKEHHA), pyasl xe mMeau obocobieHsl.

CocTasieHne NpoeKLUMH pebeda KpyTona aoLero 3JIeMeHTa CTPY KTy pb!
NPOH3BOAMTCA MYTEM OTOOpa)ceHHA B H3O0NMHHMAX PACCTOAHHA TOHEK €ro
BHCSYEro WM Jexavero Goka o miockocTH mpoexunu. ITo paspezam H
NOrOPH3OHTHBIM MJIAHAM H3IMEPAIOT 3TH PACCTOAHHA H MOJTyYEHHBIE JaHHBIC
NepeHOCAT Ha Hee MO MEepNneHIHKYIAPHBIM K He#l, T.e. MO rOPH3OHTAJIbHbIM,
nuauaM. [Tocnenyromas o6paboTka cBOOHTCA K HHTEPNOJIALHH-H NPOBeEc-
HHIO H30JIMHHH, OTPaXaUWIUM peibed H3yyaeMoli MOBEPXHOCTH.
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Puc. 54. TipoponsHble BepTHKANbHBIE Npoekuuu bepesoscko-Benoycorckoro pyanoro nons [5]
Pacnpenencuue conepxaunii: 4 — uunka; 5 — ceuuua; B — meau; I' — pacnpenencHne MouHocted pya,

VBeqHYCHHE NAOTHOCTH LUTPHXOBKH MOKA3bIBACT BO3IPACTAHHE COJCPKaHUA METannos W mouwHocTel
pya. 1—III — ropu3oHTHI

CekyliHe 3JIEMEHTBI CTPYKTYDBI — KOHTAKThI MOpPOJ, pa3pbiBHbIE
HapyleHHs, TIOCKOCTH CONps)KEeHUsA TepecedyeHUH pa3phiBOB, MMEIOIHE
NPpOCTHPAHHE, MEPNEHAHKYIAPDHOE MNJIOCKOCTH MNPOEKUHH, NMEPEHOCATCA Ha
Hee C pa3pe3oB H MOTOPH3OHTHBIX IUIaHOB Oe3 kakux-nubo nonpaBok.
Ilpu NpoeKTHPOBAHHH ITHX 3INEMEHTOB, NPOXOAALIMX MOA YIJIOM K MJjoc-
KOCTH NPOEKUHH, AO/KHBI ObITh BBEAECHbI MONPAaBKH HA Yrosl BCTPEYH
HX C IUIOCKOCThIO MPOEKIHH.
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[Mpoao/ibHbie MPOEKIHA B H30J0HIAX

3toT cnocob nocTpoeHHa npoekuuii 6u11 npeanoken u onucan A.B. Ko.
ponessiM H ILA. Ilextmarnom [58] ans xpyTonajarUIMX 3JIEMEHTog
reo/IorHYecKOH CTPYKTYpbl, HO OH MOXET HCMOJIb30BATBCA H B Cly4yae
CpeaHHX YrJIoB HX naneHusa. Cnocob npoekTHPOBAaHHA B H30JIOHTAX OCBElley
Takxke B pabote "[leTanbHele CTPYKTYpHO-NPOrHO3HBie KapThl..” [38)
NpoexTHpoBaHHE NPOH3BOJHTCH Ha BEPTHKaNbHYo njaockocts. Ho owma
obsi3aTeNbHO JOMKHA ObLITh OpHEHTHpOBaHa cTporo nub6O0 B MepHIMo-
HaJIbHOM, NH6O B IWIMPOTHOM HanpaB/ieHHH, T.€. COOTBETCTBEHHO KOOD/H-
HaTHO#t cerke. W3 aTux nBYX HanpaBlieHu#i cnenyer BuIGHpaTh Takoe, ¢
KOTOPBIM OGBEKT NPOEKTHPOBAHHA COCTAB/IAET MEHBILHI Yo, U MO3TOMy
Oymer MeHbllee HcKaXeHHe ero Ha npoekuud. IlocTpoeHne npoekiuuy
TakUM crnocoGoM aHaIOrHYHO NMPOEKTHPOBAHHIO B M3OTHICAX.

Ha noropH3oHTHbIX NMJaHaxX H pa3pe3ax MPOYEPYHBAFOTCH CAEBI Nepe-
CeueHHS C HUMH TJIOCKOCTH NMPOEKIIHH.

Ha nucre SymMaru oTcTpaHBarOT JIHHHIO 3€MHOH NOBEPXHOCTH, HAHOCAT
JTHHHUH MEPEeceYeHHN ¢ TMJIOCKOCTbI NMPOEKLUHH BEPTHKAJBHBIX MJIOCKOCTEI,
MPOXOAAIIMX HYEPE3 JTHHUM CETKH KOOPAMHAT, YPOBHM FOPH30HTOB, BCKDbI-
BalOUIHX MECTOPOXKJEHHE, 4 TAKXKE JIHHHH Pa3pe3oB.

Ha noaroToBfeHHYH TakdM 0o0Opa3oM OCHOBY MO MPAMBIM JIHHHAM,
MepreHAHKYIAPHBIM MIOCKOCTH NPOEKIHH, NMEPEHOCAT COOTBETCTBYHOLIHE
TpebyeMble [aHHBble: MOILIHOCTh 3JIEMEHTa TeOJOTHYeCKOH CTPYKTYphI,
pensed ero Bucavero nubGo nexadero Goka MM COfEepXaHHE TMOJIE3HOTO
HCKOMaeMOro H MPOEKTHPYIOTCH [ApPYrHe 3JEMEHTHI I'¢0JIOTHYECKOTO CTpOoe-
HHs — KOHTaKThbl MOPOJ, JIMHHH CONPSDKEHHH Pa3pbIBHLIX HapYILEHHH H T.1.
Bce 3TH omepanmH nmpoBoAATCA TaK K€, KaK M NMPH NMPOEKTHPOBAHHH B
H30THNCAaX HA TOPH3OHTAJBHYK TUIOCKOCTh; TOYHO TakK YK€ MPOBOJHTCH H
pansHeiimas obpaborka npoekuny.

Tpeanaras MeTo/ NPOEKTHPOBAHKA B H30JIOHTraX, ero asTopsl A.B. Ko-
pones u IL.A. llexTman [58] noauepkuBaioT, YTo obmwenpuHATHIH crocob
oToOpaXeHHs KPyTOmaJaloUIMX 3JIEMEHTOB T€OJIOTHYECKOH CTPYKTYyphl B
H30JMHUAX Ha  “cnyyaliHOW” BepTHKanbHOH NIOCKOCTH, mnapasienbHOH
CpeHeMy €ro NPOCTHPAHHIO, HApyLIaeT CBA3b MEXAY H3ONMHHHAMH H
3NeMeHTaMH 3ayieranus. [IpH NpoeKTHPOBaHHH B H30JIOHraX CTPOro OpHEH-
THPOBAHHBIE MJIOCKOCTH MPOEKLHH ABNAKOTCA MIIOCKOCTAMHM NPAMOYTOIbHBIX
koopanHaT. CoOTBeTCTBEHHO MOJIOXKeHHe N060H TOYKH B MpOCTpaHCTBE
OIHO3HAYHO OTPEENAETCH MO ee NPoeKUMH Ha J6Yio U3 ITHX naockocTel
TaK e, KAK M Ha TOPH30HTaJbHON MpOEKUHH B H30THNCAX. DTH 3ame-
yauus B obwem cnpasennussl. Ho npu npoekTHpoBanum Ha “cryuaiinyio”
BEPTHKAJIbHYIO TIOCKOCTh, NAPalieNibHYH NPOCTHPAHHUIO NPOEKTHPYEMOTO
ofbekTa, MonyvaeTcs MHHHMYM €ro HCKaXeHHS, H TaKyl MpOEKIHK
3HAYHTEbHO JIEr4e COMOCTaBJATh C NMOTOPH3OHTHBIMH IUITAHAMH W pa3pe-
3aMi. MX 3HAYHTENBHO JIerye COCTABNIAThL, H OHH JIy4ile BOCTIPHHAMAOTCA
Ha rna3. Bce 3To gns mpakTHueckux paboT HMeeT HemallOBaXkKHOe 3HA-
uenue. [103TOMY NPoOEKTHPOBAHHEM KPYTONaIal0 LIHX 3/IEMEHTOB CTPY KTYPb!
B M30/TMHHAX Ha “ciyyaiiHyro” BEPTHKAJLHYIO MOBEPXHOCTD,MApasiienbHY
cpefHeMy €ro MNPOCTHPAHHIO, NOJbL3YIOTCA 3HAYHTEeNbHO wvame. MeToA
H30JIOHI LIHPOKO MPHMEHSAETCA JMIIbL CPENHEA3HATCKUMH TIeoJIoraMH —
nocnenosaTtensMu wkonsl A.B. Koponesa.
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Puc. 55. Paspe3sl, MOKa3bIBalOLIKHE MONOKEHHE NPOeKTHpYeMoli nosepXHocTH (cM. puc. 52) no

oruncam (A4), no uzononram (5). [MposeseHsl 8 MIOCKOCTH Xy , poxoafAwmeit yepe3 KOpAHHATY
= 5250 ]

HOns cpasHeHus Ha puc. 52,5 npHBeaeHa NpoeKUHs To#l e MOBepX-
OCTH, 4TO M Ha pHc. 52,4, u3zobpaxenHoit B u3orumcax. Ilnockocts
poekunu BepTHkaubHas (yz). IMokasaHwl obume TOYkH 0OeHX mpoeKuHi
a, b, ¢, d e). Xopouo BHOHO, 4TO TaM, Ie H30NOHTH Ha BEPTHKaJIbHOH
POEKIMH CIYLIAKTCHA, H3OTHICHI pa3pexeHsl, H Ha060poT.

H3oruncet Ha puc. 52,4 npoeeneHbl ueped 100 M, a u3onoHru (cm.
uc. 52,F) — uepes 50 M, YTO NO3BOJIMIO BLIABHTh HEKOTOpPBIE A€TallH
NOBEJeHHS NMPOEKTHPYEMO#l MOBEPXHOCTH, a KHMEHHO pPe3Koe M3MCHEHHE €e
)/IEMEHTOB 3ajleraHUs Ha y4acTKe, MpHJeralolieM k koopauxare y = 5250,
TO 0coOEHHO XOPOIIO BHAHO NMPH CPaBHEHHH pa3pe3oB, COCTABJEHHBIX B
Toit W gpyro#t npoexuuu (puc. 55).

CnenyeT TMOAMEPKHYTh, 4TO COCTaBlIeHHe MNpoOeKUHi, oTo6paxaloiHx
HJIH HHBIE TAPaMETPLI 3JIEMEHTa I'e0JIOTHYECKOH CTPYKTYpPbl, BO3MOXKHEI
JIHIIb B TeX CJIy4YasX, €CJIH OH BCKDBIT 3HAYHTENbHBIM KOJIM4ECTBOM
TOPHBIX BbBIpAaDOTOK, CKBaXHH, OCBEIAIOLIMX €r0 B JOJDKHOH Mepe Ha
ceM mpoTsxkeHHH. IIpH HeZOCTATOYHOM KOJIHYECTBE HCXOIHBIX JAHHBIX
NpoBeieHHe H30MMHHUH (H30THNC HJIM H30JIOHT) MOXET JaTh HeNmpaBH/IBHOE
npencraB/ieHHe 06 H3IMEHYHBOCTH 3THX NapaMeTpOB.

A.B. Kopones u ILLA. llexTMan nna HarasagHOCTH H3obpaxeHus (1o
HEKOTOpOH CTenmeHW B yumepb6 HCTHHHOMY NOJOXEHHI0) pPEKOMEHOYIT
'M3MEHEHHE TOJIOKEHHH W3IOTHIC W H30JIOHI HA TNPOEKLUMH, OTPaXarolIHX
HM3MEHEHHE 3JIEMEHTOB 3aJIeraHUs NMPOEKTHPYEMOro obbekTa, pHCOBATH He
NNaBHLIMH JHHASAMH, a pe3KHMH H3ruGamMu npaMbiX nuHuiA. B Takom
Cllydyae 4eTKO BBISBIAKTCA "TPaHH”, Pa3NHYalOIIMECs H MO NMPOCTHPAHHIO
U 1o yraam nageHuns. ono6usie npoexuun ocobeHHo yI06H0 CONMOCTABNATH

¢ MpOeKUMAMH, OTPaXAaIIIMMH HIMEHYHBOCTh COAEpXKaHHil Moe3HOTo
| KoMnoHeHTa.
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ITABA VI
FEOMETPHU3ALIUA CTPYKTYP PYJAHBIX MECTOPOXIAEHUR

Lensto reoMeTpu3auuu ssnseTcs Harnsnnoe otobpaxenHne obmef
reonoruyeckoi CTPYKTYpsl u3ydaemoro obbekTa (pyaHoro mons wny
MECTOpPOXIEHHA), a8 TAK¥Ke yCTAHOBJIEHHE TMOJIOXKEHHSs B NPOCTPAHCTRe,
MopdoIOrHM ¥ COOTHOIUEHHH €€ pa3TH4YHBIX 3MeMenToB. ['eoMeTpH3anuy
CITYXHT XOPOLIHM BCIIOMOTATE/bHBIM, 4 B HEKOTOPBIX CNy4asix OCHOBHBIM
METO/IOM BhISCHEHHS 3aKOHOMEPHOCTeH pa3MelileHHs opydeHeHHS.

OGuiee npeacTaBleHHE O TreOJIOrHYECKOM CTPOEHHH DYJHOTO TMONAs u
MECTOPOXIEHHA CO3/IA€TCA MyTEM H3roTOBIeHHs Grok-auarpamMMm H mpo-
CTPaHCTBEHHBIX MoJeneil. BuifiCHEHHe TMOJIOXEHHS B - MPOCTPAHCTBE
COOTHOIIEHH OTAEbHBIX 3JIEMEHTOB CTPYKTYPbl MPOH3BOAUTCA C TOMOILIL O
HECJIOWHBIX TEOMETPHYECKHX MOCTPOEHHH C HCMONL30BAHHEM Pa3JIHYHLIX
npoeKuui.

1. NOCTPOEHME BJOK-IUATPAMM

Bnok-guarpaMMel J1alOT Ha TUIOCKOCTH HaHboJee HarnAgHble 00BbeMHbIe
oToBpakKeHHs reoIorH4ecKoil cTPYKTYpbl PYIHOTO MOJIA H MECTOPOXKIAEHHS.
WNMeHHo no3TOMY TeOJIOTH-pYAHHKH B CBoelf moBceaHeBHOH paboTe wacTo
NONB3YHTCA ITHM cMoco6oM reoMeTpu3aluy, NO3BOJIAKOLINM NPEACTABHTE
NOJIOXKEHHE HHTEPECYIOIIMX MX 3JIEMEHTOB re0JIOrHYecKoil CTPYKTYphl B
npocTpaHCTBeE.

Cnocobsl noctpoenns 610k-AHarpaMM OCBELIEHBI B psje nocobui u
cneuMaJbHbIX cTatel [17, 19, 32, 44, 111, 116, 159]). B nauuoii paborte
HAMH [pPHHATA 3a ocHOBY rnasa nocobus H.W. Bysnosa, B kotopoii
paccMmaTpHBaeTcs crnocob noctpoeHus 6710K-aHarpaMM, PEKOMEHI0BAHHBIH
b.H. Baliu0BEIM, HO B HETO BHECEHBI HEKOTOPBIE H3IMEHEHHUS.

Bnok-guarpaMMel CTPOATCS B aKCOHOMETPHYECKOH H MepCreKTUBHOM
npoekunsx. IIpH cocTaBleHHH MNEPBOH NPOEKTHPOBaAHME Ha MJIOCKOCTh
(Ha3piBaeMyl0 KapTHHOM) BeleTCd mapaleNbHLIMH JIy4aMH, NeprueHauKy-
JNAPHLIMH HJIH HAKIOHHBIMH K KapTHHHOH miockocTH. B mepcnekTHBHBIX
Gnox-awarpamMmax NpoeKTHPOBaHHE MPOH3BOAMTCA JIy4aMH, MCXOIALIHMH
H3 OJHOH TOYKHM, Tak HalbiBacMO# “TOYKH 3peHHA”, B KoTOopoil mnome-
waercs rnas HabmonaTens.

IMocTpoenune Gnok-gHarpaMmM B aKCOHOMETpPHYECKOH MpOEKUHMH 3HAYH-
tensHo npoume. Ho oHH garoT HecKOJNIBKO HCKaXeHHOE MpeacTaBJeHHE
0 ¢Qopme mpenmera, MOCKONBLKY COOTBETCTBEHHO crnocoby nocTpoeHus
He OTpaXarT IOCTEMEeHHOTO CXOWACHHA JHHWN TO 3aKOHY NMepCrneKTHEBbI,
a TAaKXKe MNOoC/e[dOBaTeNIbHOTO YMEHbIUEHHS paBHBIX B HAaType OTpPE3KOB
JIHHHMA ¢ yJaneHHeEM OT mepenHero nnaHa 6nok-guarpamMm. OgHako 3ToT
HEJOCTATOK [aeT HM H ONpeleNieHHoe NpeHmyliecTBo. B npakTtuke pa-
60Thl ¢ TaKkO#H BrOK-AHArpaMMOii NPH HeOOXOIHMOCTH OLIEHHTEL PACCTOSHHE
Mex 1y KakMMH-THGO TOYKaMu B HalpaBJIEHHAX, MapasifielbHbIX TpaHAMH
6noka, He HYXHO BBOJHTh MOMPABKH HA HCKaKeHHe maciutaba, Hensbex-
HOE TIPH NEPCNEKTHBHOM MOCTPOCHHH.

Bnaronaps 3Toif ocobeHHOCTH, a Takke BCIeJCTBHE IPOCTOTH! MOCTPOE-
HHA B TNpaKTHKE reonoropasselloMHbIX paboT IIHPOKO HCMOJIb3YHOTCH
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Puc. 56. TIocTpoeHHE aKCOHOMETPHUCCKHX 610K-AHArPAMM
A — reonorwdeckuil NIan ywacTka NOBEPXHOCTH (ssizeneHnl GIOXH) H BePTHKAIbHBIC Pa3pesdl, orpa-
HHYMBAIONIME €ro MIOCKOCTH; B — WiomeTpHyeckas 6n0K-nMarpaMma B0 dpoHTanbHON npoexun; B —
aumeTpuueckas Gnox-anarpamma. Macwtabsl 10 OCAM y R Z PaBHBI; 110 OCH X — yCOSQL I — H30METpH-
wecxas 610K-IMArPAMMA C BLIPE3AHHOMN YacTLIO 6n0xa; [ — W3omeTpHueckas 610K-anarpamMma B yraosoii
npoekunn. OGbACHEHHE nOCTpOeHUH JaHO B TEKCTE

AMEHHO 6/10K-AHarpamMMsl, OCTPOCHHLIC B aKCOHOMETPHUYECKOH MPOEKUHH.
MepcnexTuBHBIE 60K-IHATPAMMEL AMeEI0T GONBIIYI0 HArIAJHOCTH, HO B
NPAKTHYECKHX LEAX HE HCTONb3YHOTCH. MX NpUMEHSIOT JHLIb [UIA HI-
JFOCTPALMHA B PA3THYHBIX CTATHAX H JOKNAZAX.

[IpH COCTaBJCHHH aKCOHOMETPHUECKHX 610K-qUarpaMM OOBIYHO TMpH-
HEMaeTcs paBHbifi MaciTa6 Mo BceM TPEM OCAM X, J, z; Taxue 610K-aMarpam-
Mbl HA3bIBAIOTCH M30METPHYECKHMH. ITOT MPHHUHD HapyliaeTcs, el Ha
GrOK-qMarpamMme ecTh HEOOXOOMMOCTE seyienuTs B OoJsiee  KpynmHOM
macmtabe xakyio-nu6o OJHy HIH [BE MIOCKOCTH npoexTHpyeMoro 610ka.
Eci¥ om@HAKOBBIE MAaciTabbl NPHHATH! MO ABYM ocAM, a No TpeTbeH
oH HHOHM, TO TOBOPAT, 4TO Takue GIOK-AHATPAMMEI NOCTPOEHB! B AN~
meTpuueckoit mpoekuun. Ecnu xe mo BceM Tpem ocaM 610 K-auarpaMmel
macwTabbl pa3iHYHbL, TO TAKHE NPOCKUHH Ha3bIBAIOT TPUMETPHUYECKHMH.

Ilns nocTpoeHus 610K-auarpamMm Bcex BHIO0B HCXOHBIMH MaTepHaNaMi
clyXaT TeoJIOTHYECKas KapTa HIH NJaH [IOBEPXHOCTH, TOTOPH30OHTHBIE
nnaHel ¥ paspesst (puc. 56,A4). Ha xapre (nnaHe) 04epUUBAIOTCA rPAHALBI
6710Ka, NPUHATOTO K TNPOCKTHPOBAHHIO. Kakx mpasmio, OH MMeeT NpsiMO-
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YrosibHble OYEPTAHHA H BbIENAETCA BEPTHKANBbHBIMH IJIOCKOCTAMH, Mpo.
XOJAAUIHMH 4Yepe3 IIHPOTHbIE H MEPHHOHAJIbHbIE THHHH KOOPIOHHATHoj
CeTKH. DTH IUIOCKOCTH OJHOBPEMEHHO CIYXAaT H OMNOPHBIMH pa3pesamy,
Hepeako B ka4ecTBe OrpaHHYMBarOWMX OJIOK NPHHMMAKOTCH MJIOCKOCTH,
npoxojslye noJ YrioM K CETKe KOODPJHHAT.

Ha rny6usy Onok-guarpamMma OTCTpaHBaeTcs OOBIMHO [0 HHXHerg
rOpH30HTa, BCKPHITOrO MOJ3eMHBIMH TOPHBIMH BbIpabOTKaMH HIIH Gypo-
BLIMH CKBa)XHHaMH. '

Ha Bcex nmoBepXxHOCTAX npoekTHpyeMoro 670ka gomkHa ObITH HaHeceny
NpAMOYro/ibHas ceTka quHui. Ha nnane 3170 Moxer GbITh CeTKa KOOpAMHaT,

Ha pa3pe’ax — cCJeJbl NEPECeYeHHA HX BEPTHKANbHBIMH ILIOCKOCTAMHY,
NPOXOASAUIHMH 4epe3 JIHHHH KOODIOHHAT, a TakKXe TOPH30HTAlbHEe
JMHHHH — creabl NJIOcKocTe rOpH3OHTOB TropHuix phipabortox. Moryr

ObITh NpUHATH M Kakue-TH6O ycloBHblE ceTKH JIHHHH. OHH ZOKHBI
JeNuTh NPOEKTHPYEMbIE MJI0IA /1M HA TPAMOYTO/IbHBIE, JTyYIlIE PABHOBEH KHe
KBaJpaTHbIE A4YeHKH.

Bce 3TH JIHHHH MEpeHOCATCH B MPOEKLUHH Ha BHIAMBIE MOBEPXHOCTH
61ok-guarpamMmbl B 00Opa3sylOT ceTKy, MOJb3yfAch KOTOpPOH ¢ MNnaHa u
paspe3a HAaHOCHAT 3JIEMEHTHI reoslorHYeckoro ctpoeHns. 06 3ToM moapob-
Hee OyaeT cka3aHo Huxke. BIoK-aHarpaMMBel MOTYT CTPOHTBCA BO PPOHTAIb-
HoH M yrnoso#t mpoekuusax. Bo ¢poHTanbHOH NpoekUHH C KapTHHHOM
MJIOCKOCTRIO, T.€.'C IUIOCKOCThIO H300paKeHus, cCoBnajaeT oHa H3 rpaHeii
(BepTHKaNbLHBIX pa3pe3oB) mpoekTHpyemoro Gnoka (puc. 56,5). ¥Yrnosas
NPOEeKLHA XapaKTePH3YeTCHd TeM, YTO C KAPTHHHOM MIOCKOCThIO COBMagaer
nawe pebpo, obpasyemoe IByMs CMEXHBIMH, PACXOJALHMHCH MO MPAMbIM
yriIOM TJIOCKOCTAMH OTpaHHYeHHs NpoekTHpyemoro OGnoka (puc. 56,/7).

AxcoHomeTpHueckne 610K-aHarpamMmel

B 3TOM pa3jefie HAMH KpPaTKO pacCMaTPHBaKOTCH npocTeiiine cnocobsl
MIOCTPOEHHS M30METPHYECKHX H JHMETpPHYECKHX 6i0k-auarpamMm Bo (pon-
TanbHON M Yr10BO#H mpoekuuax (cM. puc. 56).

Baok-marpamMmel Bo pponTansHOl npoexunn. Hiomempuueckue 610k-
ouazpammsl. HMerTCA reoNorHyeCKMid mNIaH MOBEPXHOCTH, a Takke
nonepeyHsLId W NPOJOJbHBIA pa3pe3bl yuacTka (cm. puc. 56,4). Ha mucte
6ymarn npoBOAMTCA JIMHHMS [i — TaK Ha3blBAEMOE OCHOBAHHE KapTHHBI
npoekuuu (cMm. puc. 56,5). Ha Heli oTCTpaHBaeTCs OpTOrOHAaNbLHAA (NpAMO-
yronbHas) npoekuus fieiaib, cooTBeTcTByrollas mnepeaHe# mnpoekuHH
610k-muarpammsl (nonepeuynoMy paspesy feab; cm. puc. 56,4). Ot ToukH fi
noJ, BeIGpaHHLIM YIJIOM NMOCTPOEHHs NPOBOJUTCA JIHHHA f181, paBHAA [UTHHE
6okoBoii mpoekuHH (NMpoAosLHOrO pa3spe3a ydacTka) — fg'. U3 touex
a1 v by nposoaATca napannensHble H paBHBIE eif MO AJIHHE JTHHMH aidi ¥
bic;. CoeguHuB Bce 3TH TOuYKM (cM. pHc. 56,F5), nonydaroT 06beMHYIO
aKCOHOMeTpHYecKyr npoexunto 6noka. [lonbaysck ceTkoii nuHuil, nepeHe-
CeHHOH Ha BHAMMbIC OrPAHMYHBAOIIHE €0 MMIOCKOCTH C.MNAHA ¥ OMOpHBIX
pa3pe3oB, HAHOCAT (C y4eTOM HCKaXeHHA) reonorHyeckHe gaHuble. OdopmiieH-

' Ot suifpannoro yria nocTpOeHHS 3aBMCHT CTENEH b HCKAXEHHH TON wiH HHOH rq,wclrmpyt:Mﬂﬂ
nnockoctH Ha Gnok-aumarpamme. Ilpu Gosbluem yrie MeHee HCKaXaeTcs ropH3oHTansHad

MIOCKOCTE (TMNaH), NpH MeHbleM — GOKOBBIE NPOCKIHH.
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Puc. 57. Bnok-guarpamma, pasJBHHYTas 0 MJIOCKOCTAM pa3pe3os. Basto y B.H. CmupHoBa
[135]

1 — rueficel; 2 — 3MeeBnkH; 3 —necuaHHkH: 4 — pyna

Has TakdM obpa3om npoekuus 61oka — OGrok-guarpaMma — MoKasaHa
Ha puc. 56,5.

Ecnu tpebyeTcs moka3aTh 0cOGEHHOCTH CTPOEGHHS BHYTPEHHHX vdacTei
br0ka, ero pa3bHBalOT MEPHIHOHAIBHBIMH HJIM INHPOTHBIMH IL1I0OCKOCTAMH
(BONIE KOTOPBIX MMEIOTCS FEOJIOTHYECKHE pa3pe3bl) H MOJIyYEHHBIE YIJIH-
HeHHble OlOKM pa3sgBHraloT Ha HEKOTOpBIE PacCTOAHHA, MO3BOINAIOLIHE
BUIOETh AeTanH cTpykTypsl (puc. 57). MoxHo Taxke “BbIpe3aTh” 4acThb
boxa, kak 3To Moka3aHo Ha puc. 56,1

Humempuueckue 6aox-duazpammsl. Ha puc. 56,5 BHOHO, YTO H3OMETpPH-
yeckas GIoK-gHarpaMma NpeacTaBifeTcs BbITAHYTOH mo ocu x ("B riy6s”
HepTea), XOTA WCXOMHAas TOPH3IOHTAJIbHAS TOBEPXHOCTL (IJIaH) MPOEKTH-
pyemoro 6roka mmeeT ¢opmy kBanapaTta. UTobml criaguTh Takoe BredaT-
Jienwe, npubGeraroT K yMeHblLIEHHIO Macuitaba no ocH x, T.e. no GokoBoi
TOBEPXHOCTH Npoekiun 6noka. Takoe H3aMeHeHHe MaciuTaba yacTo Aenaercs
TMpOHU3BONBHO, "Ha rna3”. MoxHO, HaNmpHMep, NMPHHAThL, 4TOGB MacmTab
HMCXOQHOro rpadHYecKoro MaTepHasla HAXOJHJICH C HCKaXEHHBIM B COOT-
gorreHusnx 1:0,75; 1:0,8 u 1.n. ITocTpoeHue Takux auarpaMM O0OCTaTOYHO
npocto. [Tocne oTcTpoii kK nepeaueii nockocTu 610k-gHarpamMmel a1 bfie; ot
TOYKH fi; TOJA TIPOM3BOJILHLIM YTJIOM OTHOCHTENIBHO JIHHHH OCHOBaHHSA
BBEPX MPOBOAMM MPSAMYIO JIHHHIO H Ha Heil B JaHHOM H3MEHEHHOM MaciuTabe
OTKJIAJLIBAEM OTPE3KH, OTBEYAIOLIIHE PACCTOAHHAM MEX Iy BepTHKAIIbHBIMH
JUHHSAMH CETKM Ha mpononbHoM paspese fbcg. Yepes ToukH, OrpaHH-
HHBalOLI[MEe OTPE3KH, MPOBOJMM 3TH JIHHUH. B mansHe#iuem Bce nocTpoeHHe
NPOBOJMTCA TAaK e, KAK H [UIS H30METPHYECKHX NMpPOEKLMIA.,

Vno6Hee Takoe HW3MeHeHHe MaciuTaba NMPOH3BOJHTL B 3aBHCHMOCTH
oT BuifOpa yria nocTpoeHHs 60KOBOH NMPOEKIHH Ha KAPTHHHOH MIOCKOCTH.
Tlokaxem 3T0 Ha npocToM npaMepe (puc. 56, B).

Iocne oTcTpoiiku nepeaneii npoekuuu 610ka — naockocTH a:b fiey — Ha
JIHHMM OCHOBAaHWA KaPTHHBI I OT TOYKH fi OT/JIOXHM BIpaBO OTPE3OK
/2, paBHblii nnuHe GokoBodi mpoekuun Gimoka fg, W pazobvem ero Ha
HYEThipe paBHbIX OTpE3ka COOTBETCTBEHHO WYHCIIy HHTEPBAJlOB MEXIY
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BEPTHKaJIbHEIMH JINHHSAMH CETKH Ha pa3pese bcgf. ToukH, orpaHHYHBAIOLUIHE
3TH oTpe3ku, obo3Haunm nudpamu 1, 2, 3, 4 (Touka 4 coBmagaer c
TO4KO#H f3).

OT TOYKH f; MOJ 3aJJaHHBIM YIJIOM @ OTHOCHTEIbHO JIHHHH ii MPOBE/eM
NpAMYyl0 JIMHHIO, PaBHYI0 NMPHMEDHO OCHOBaHHMIO OGOKOBOW NMpOEKUMH fg.
H3 Touku f; (4) onyctum Ha 3Ty nuHHIO nepnenaukynsp. OH mepeceuer
ee B TOuKe g1, KoTopas OyJeT cOOTBeTCTBOBAaTh HHXHEH rpaHHYHOH TO4ke
6okosoit npoexnuu g. U3 sToi TOYKH MPOBEIEM BEPTHKAILHYIO IHHUIO £1C),
PaBHYH BICOTE 3TOH NPOEKNIHH (T.€. THHHH gC), H MOJYYEHHYH TOYKY ¢,
coelMHHM C TO4KO# by;. OT TOYKH @) MPOBEAEM NHHHIO 41d), TAPAJUIENbLHY O
nHHHH bic1, paBHyro eii no amuHe. CoeMHHB MONYYEHHYK TOUYKY ) € TOu-
Koii €1, MOJIy9HM aKCOHOMETPHYECKYFO JHMETPHYECKYIO NnpoekiHo 6yoka, y
KoTOporo mMacwrtalsl MO OCAM y H Z OIHHAKOBEL, & 110 OCH X — YMEHBIIEHLI,
a HMeHHO X = y cosa (Mo MOCTPOeHHIO).

Takas npoexnus 6Gioka yXe He KaXeTCH BhITAHYTOH MO OCH X, Kak 3T0
NpeACTABNAETCH B NPEbIOyIIeM NPHMEPE NOCTPOEHHSA. [l OKOHYATENBHO
MOATOTOBKH TpPOEKUHH GJI0KAa K HAHECEHWIO 3JIEMEHTOB TeOJIOTHYECKOTO
CTPOEHHH Ha €ro IUIOCKOCTH CJIEyeT NEPEHECTH CeTKy JHHHH C mnnaHa
MOMepeYHOro W MPOAOJILHOTO pa3pe3’os.

Io ocH z (mo BepTHKaNH) ¥ MO OCH y (MapajuleIbHO NTHHHA OCHOBAaHHS)
NpOEKIMH i 3TO [ENaeTcs MPOCTO, MyTEM MEPEHECEHHs COOTBETCTBYHOLIMX
nuauii. [Ipu HaHeceHWH Xe¢ BEPTHKAJIbHBIX JHHHH ceTKH Ha GoKoByio
npoexknuio (M0 OCH X) AOMKHO ObITh H3IMEHEHO DACCTOSHHE MEXIY HHMH
COOTBETCTBEHHO H3MeHeHHI0 MacimTaba. [Ind HX NMOCTPOECHHS 4Yepe3 TOYKH
1, 2, 3 nposeneM JIHHHH, MapanneibHble MHHHH fog1. ToYkH nepecedeHus
HX C JMHHEH f1g1 MOKaXyT PacCTOSHHS MEKIY BEPTHKANLHBIMH JIHHHAMH
ceTku Ha 6okoBoit mpoexuun bici1gfi. [JlanbHelniee nocTpoeHHE MPOBOAUTCA
TakK Xe, KAK U B NpelbiaylleM NpHMEpE.

BAOK-IMarpaMMel B yrioso#f npoexumH. Mbl paccMOTPHM JMIIB mo-
cTpoeHue H3omeTpudeckofl Gnok-gHarpammel (cm. puc. 56,[). Ilpuuuun
MOCTPOEHHS TOT Xe, YTO H 1)1 GpOHTAILHON MPOEKLHH.

Ha mucrte 6ymaru npoBOJWTCA JTHHHA iI — OCHOBAaHHE KapPTHHEI NMPOEK-
nan. Ha ueit oTMeuaercs Touka fi, U3 Hee BOCCTAaHaBIHBAETCH NMEPNEHIH-
KyJAp K JIMHHH [[ U 0 HEMY BBEpPX OTKIAALIBAETCH B COOTBETCTBYIOILUEM
Macimtabe oTpesok byfi, paBHbI BbICOTe mpoekTHpyemoro Grmoka bf. Ot
3Tofl e TOYKHM fi MO NPHHATHIMH YIJIaMH o H B MpOBONAT IHHHUH fig H
fiei, paBHEle JUIHHAM BePTHKaJbHBIX IJIOCKOCTEH, OrpaHHYHBaIOMIAX 610K
(T.e. nuHEAM fg W fe). B Toykax g1 H € NPOBOOAT BEPTHKAJILHLIE JIHHHH,
paBHBIe BeICOTE 610Ka, MONYYaKOT TOYKH € H @1, COEHHAIOT HX ¢ TO4KOH 5
H MPOBOLAT 4Yepe3 HHX JHHHH, MapasulenbHble fig: U fier. OHH mepeceKyTCH
B Touke d;. B pesynbTaTe nosyuntcs npoekuus 61oka. Ha 60xoBrIX rpanax,
a 3aTeM M Ha NMPOEKUHH I'OPH3OHTAIbHOH NMOBEPXHOCTH (MIaHa) HaHOCAT
COOTBETCTBYIOIYI0 CETKY JNHMHHA, Kak 3To ObI0 nokasaHo Bwimle, H,
NoJIb3yACh HMH, 0TOOPaXXalT 3/IEMEHThI F€0JIOTHYECKOTO CTPOEHHA.

Mogo6usIM xe o6pa3om cTposaTcs 6M0K-AHArpaMMBI B TH- H TPHMETPH-
4eCKHX MpPOEKLHAX, H3MEHAA (YMeHbIIas) Macmtabel MHOO MPOH3BOJIBHO,
nu6o  HCXOA H3 NPHHATHIX YIJIOB MOCTPOEHHS o H .
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IMepcnexTHBHBbIE 6/10K-qHATPAMMbI

Kak 6bUT0 mMOKa3aHO BhIlIE, MEPCNEKTHBHBIE G6J10K-qUAarpaMMsbl B Npak-
THKE Te0JIOrOpa3BeJOYHLIX paboT OGBIYHO HE NMPHMEHAIOTCS BCIIEACTBHE
TOr0, YTO H3MEHeHHe MaciTaba Mo 3aKOHaM MEPCNEKTUBBI CHIIBHO YCIIOXK-
HSeT MCMOJIb30BAHHE UX NPH NMPOEKTHPOBAHMH Pa3BENKH PYAHOTro 0ObEKTa.
K ToMy Xe Takue GJOK-mHarpaMMbl BO (hpOHTAJIbHOH MPOEKLUHH AT
OueHb CHJIbHBIE HCKaXeHHUs. bonee HarnaaHb! 6710 K-AMarpaMMel, MOCTPOEH-
HbI€ B YIJI0BO# npoekuuu. OHH JOCTATOYHO X0poIo, 6€3 60abIIMX BHAUMBIX
HCKaXeHHH 0ToOpaxaloT BCe MIIOCKOCTH NMPOEKTHPYEMOTo 6J10Ka M HCTIOb-
3yl0TCA KaK HIUTIOCTpaTHBHbIH MaTepuas. Haubonee mpocToit ¥ ymoOGHbIH
cnioco6 mocTpoeHus Takux Gnok-guarpaMm npemsioxeH b.H. bamunoBeim
(uuT. mo [17)).

HcxonaHble NaHHBIE T€ €, YTO M NPH MNOCTPOEHHH 6nox-,uuarpaMM B
aKCOHOMETpHYECKO# npoeknuu. ITo NiaH (kapTa) ydacTKa W ABE B3aHMHO
neprneHOUKYIApHbIE MPOEKIXH (pa3pe3bl) ¢ HAHECEHHBIMH OPTOTOHAJIbHBIMH
cerkamu JuHuH (puc. 58,4). [IpoexTHpoBaHHe Ha KapTHHHYIO IUIOCKOCTh
NpOU3BOAMTCA JIyYaMH, CXOOAIIMMHCA B OOHOH TOYKe, Ha3bIBaeMOi
“Touko# 3peHus”. B Heil momMemaeTcs rina3 HabmogaTens.

Jdns noctpoeHus Onox-guarpaMmbl B yriosoii mpoekuuu (puc. S8,F)
BbIOHpaeTcs ToYka 3peHHs S, a TaKke HampaBJIeHHE IJIaBHOro Jiyya. Ero
TrOpH3OHTaJIbHasl MpoeKUusi SP HaHOCHTCH Ha KapTHHHYIO IJIOCKOCTh B
HanpaBJIEHHH K NJaHy aibicid,.

Y106l OMpenenuTh MOJIOXKEHHE TOYEK CXoAa TrpaHei, uepe3 TOYKY
3peHHs S TPOBOAAT NPOEKLUHIO Jy4eH, mapasuleJIbHBIX CTOpOHAM ILJIaHa
aiby u bici, a yepe3 TOYKy by — JMHHIO, MEpPNEHAMKYJIAPHYIO NPOEKIHH
rnaBHOTrO nyya (MuHuM SP), T.e. MMHHUIO OCHOBaHHUA KapTHHBI. OHM mepe-
cexytcs B Toukax F wu Fi, xotopble OymyT ToYkaMH cXxoda rpaHe#
6moxa.

Yepes TOYKH a1 ¥ ¢) TPOUAYT NpEKUUH Jyuei Sa; ¥ Sc1; OHU epecexyTcs ¢
nuHue# OCHOBaHHWs kapTHHbI FF| B TOYyKax do U ¢o. Ha 3TOM moaroTosu-
TeNpHBIE ONEpAlM 32KaHYMBAIOT W TNPHCTYNAOT K CAMOMY IOCTPOCHHIO
npoekuuu 6y0xa (puc. 58, B).

IIpoBoouTCS NHHHSA TOPU3OHTAa hh M Ha Hee NEPEHOCATCA C IUIaHA
(cm. puc. 58,5) Touku F\, ao, bo, co U F2» OCHOBaHHUS KapTHHbI, HE U3MEHsIS
PacCTOSHHS MEXIy HHMH.

Huxe NMHUH rOpHM3OHTa, Ha PacCTOSHUH, PaBHOM BhIOpaHHOH BLICOTE
TOYKH 3PEHHUs, HAHOCUTCA MpsAMas ii (OCHOBaHHE KapTHHBI), MapasuiesibHas
AWHAY TOPU3OHTA hh.

N3 Touku. by NHHHUM TOPH30HTA OMYCKAaeTCH Ha OCHOBAHHE KapTHHbI
(nmeHIO i) NepneHOUKYJAp bif2 M OT TOUKH f2 BBEPX IO HEMY OTKJIaAbIBAETCH
OTpE30K, paBHBIH BHICOTE BEpTHKAJIbHOM Npoekiuun bf; mony4aercs usobpa-
XeHde rpaHu 6oka b,f;. Touku by U f2 coeqUHAIOT ¢ TOYkKaMHu cxona Fy u Fs,
a U3 TOYEK Qo M Co OMYCKAKOT MEPNEHANKYNAPLI HA OCHOBAHHME KAPTHHBI —
nuHuo ii. OHHU nepecexyT npsmele Fib; u Fif;, a Takxe Faby U Ffs cooTBet-
CTBEHHO B TOYKaX dz, €2 H C2, §2. ITHM NOJyYaeTCA HEPCTIEKTHBHOE u306pa-
xeHne 6710ka. OH NOKA3aH KOHTYPOM XHDHBLIX JIHHH.

Ins oTobpaxeHus reoOrHYECKHX NAHHBIX Ha BCE NMOBEPXHOCTH MOJy-
YEeHHOTO 6JIOKAa NEPEHOCAT CETKH JIMHUH C y4€TOM H3MEHEHH PacCTOAHHIH 0

147






3akoHy nepcnekTHBbl. C 3T0# LenbIo AenaeTcs JONOJHUTENLHOE OCTPOEHHE
(cMm. puc. 58,B)".
Junuro Fig; npoJokaeM [0 NepeceYeHHs C OCHOBAHHEM KaPTHHBI — JIH-

HX KONMYECTBY Ha TJIOCKOCTH pa3spesa bcdf — cnegaMu nepeceuyeHHs €ro
MJIOCKOCTAMH, MPOXOAAWMMHE 4Yepel NMHHUM KoopauHat, B Hamem criyuae
Takux oTpe3koB Oyaer natek. [lonyyeHHyro Touky M: coemuHsieM nmpsamoi ¢
TOYKO#i /2 M IPOBOOHM MapallyleNibHblE THHHM Yepe3 ToukH |, 2, 3, 4, oTcekaro-
e B NpPOEKLUHH PACCTOAHHA MeXJy BEPTHKANbHBLIMH JIMHHAMH CETKH.
AHaJIOrH4YHOE ITOCTPOEHHE [Ea€M BJIEBO OT TOYKH f>, AJA MJIOCKOCTH
Ipyroro pa3spe3a, orpaHnHuMBaiouiero 6sok. Temepb ocTaeTcs HaMETHTH
eTKy Ha OPOEKLHH TUIaHa, T.€. Ha MIIOCKOCTH @2bacady.
N3 tovex F; w F, mpoBOOMM NpSMEIE JTHHHH, COEJHHSAIOIUME TOYKH
nepecevyeHUs BepTHKAaIbHBIX JIMHAR CETKH Ha orpaHHuMBaroumx 6ok
pazpesax ¢ pebpaMH Gnoxa — THHHAMH dxd; U bycz, a TakKe ¢ TOYKaAMH
TiepecedeHs TOPH3OHTAIbHBIX JIMHHN Ha pa3pe3ax ¢ nHHue#H byf2. B pesyns-
TaTe MOJY4HM CETKY H Ha BepXHel NMOBEpXHOCTH G0Ka.
O cnocobe HaHeceHHMs HAa HEro 3JIEMeHTOB IeOJIOTHYECKOTO CTPOEHHSA
Dy et ckazano Huxke. OGmul Bun roToso#i nepenexTuBHoM G10K-IHarpaMMBl
mokasaH Ha puc. 58,1

HamneceHHe 31€MEHTOB TIeoQ/IOTHYecKOro cTpoeHHsa. [lns HaHeceHHsA
3]IEMEHTOB TIeO0JIONHYECKOT0 CTPOEHHS HCMOJIb3YeTCH CeTKAa KOOpIHHAT,
UM YCIOBHAS CETKa, MPHHATAN A4 BCEX HCXOOHBIX rpadMyecKHX MaTepua-
JIOoB (1aHOB, pa3pe3oB), a Takxke s muockocTeil 6ioka 6yaymefi 6nok-
arpaMMBl.

Ha akcoHOMeTpHYECKHX H30MeTPHYECKHX NMpoeKUHAxX 610Ka, CTPOAILIHX-
¢ KaK BO (POHTANLHOH, TaK H B YrJIOBOH NMpPOEKLHH, KOHTaKThl NOPO,
pa3phIBHBIE HApDYUIEHHs, PYIHBIE Tejla MEPEHOCATCA ¢ MCXOOHEIX rpadu-
YECKMX MaTEPHAJIOB MyTeM H3MepeHHS HX TOJIOXKEHHA BIOJIb JTHHUH CETKH
‘koopauHaT. HHTepBansl Mexay I/HHHAMH CeTKH HAHOCATCH Ha [IJa3.
Ecnu MecTOpoXIeHHE HMEET OYeHb CIOXKHOE CTPOCHHE H HYKHO BO3IMOXKHO
‘TOYHEE OTPA3MTh AETANM, YMEHbIIAIOT PACCTONHHUE MEXIY JNHHUAMH CETKH
Ha HCXOJHBIX MaTepHaJiaX H Onok-aHarpamMmax.

Tpy HaHECEHHH 3/IEMEHTOB TI€OJIOTHYECKOTO CTPOEHHA HA OAMETpPH-
YECKYH0 H/IH TPHMETDHYECKYIO MPOCKLHI0 BAXHO YYHTHIBATL W3MEHEHWS
MacmTaboB GokoBeix miockoctedl. Ecnum QN8 HHX NpHHATE MacliTabsbl,
HaXOIAIIHECH B MPOCTHIX COOTHOIUEHHSX C MacmTaboM HCXOOHOro Mare-
pHana, nepeHOCHTh Ha MPOEKLHMI 3JIEMEHThl T'e0JIOTHYECKOLO CTPOEHHS
MOXHO C MOMOILBI MpPONOPLUHOHANLHOTO IMPKy/ns. Ecnu e HiMeHeHHe
MacmTaba CBH3aHO C HM3MEHEHHEM YIjla nNocTpoeHHs OGoKoBOH rpaHm,
JUIHHY MOJIy4aeMBIX OTpPe30B MOXHO BBIYHCIHTHL Mo dopmyne b = acosa,
roe b — BelHYHHA OTpe3ka B MCKa)XeHHOM Maclutabe; ¢ — macmrab
HCXOJHOTO MaTepHasa, MPHHATOro 3a 1, o — yroj nocTpoeHHs.
IMepcnexTuBHbIE 610 K-AHAarpaMMBl, TPHMEHSEMBIE IHILBL KaK HIUTIOCTpPa-
THBHBIK MaTepuas, He TpebyioT GonbioiH TOYHOCTH B HAHECEHHH 3JIEMEHTOB
reosioryyeckoro crpoedus, I1oaToMy 06BIYHO HX MONOKEHHE OTHOCHTEIBLHO

1
TMpunsaTOE HAMH NOCTPOCHHE OT/IHYaeTCA OT mpewiokerHoro b.H. Bammnossim.
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AMeromeHca ceTKH COOTBETCTBEHHO H NMPONOPIHOHAIbLHOE Je/IEHHE OTPe3Kop
MeXJy HHMH omnpenendrorcs Ha rna3d. Ho Bce xe MOXHO yBenHuuTy
TOYHOCTh HAHECEHHA NYTEM YMEHbIUEHHA DPACCTOAHHH MEXIYy JIHHHAMY
CETKH KAaK HAa MCXOJHOM MaTepuane — TlaHaX pa3spe3a, Tak H Ha Onok-
amarpaMmax. [11s aToro Ha paspesax abfe u fbdg crymarT ceTKy, MpoBeas
JONOJIHATE/IbHBIE BEPTHKAJIbHbIe H TOPH30HTAJIbHble MUHHH. To Ke genaior
H Ha NpOEeKUMAX ITHX Pa3pe3oB — MIOCKOCTAX @xbyfrex M fabadag: Gnok-
AuarpaMMbl — MNyTeM I[OCTPOCHHS MO OMNHCAHHOMY Bblllle CHOCOGYy,

0O6reMHBIe MOAETH

s nonyyeHus HanGoee HaraAQHOTO NPECTABIEHHS O IeoIOTHYEC KoM
CTPOEHHH MECTOPOKIEHHA HIIH PYTHOTO 014, 0COGEHHO B HENAX JEMOHCTpa-
UMM, H3COTaBNMBaOT ob0bemubie Mopenu. Pajnuunbie BHAB TAKHX MoO-
nened oxapaktepH3oBaHbl B paGotax B.H. Cmupnosa [134], A.A. Tpogu-
MoBa [148], 3.B. XKaposa [44] u ap.

Ilo MaTepuany u cnocoGy H3roToBjeHHA ofbeMHBIE Monend GuiBaioT
pasnuuebiMH. HauGonee mnpocTsl MOMJENH, COCTaBJEHHBIE H3 IUIACTHH
CTeKja MM MNJEKCHIr/Iaca, ¢ HAHECEHHBIMH HA HHX MOrOPH3OHTHBIMH
IUIaHAMH M 3aKpeIUIeHHBIMH (c cOBJIF0IEHHEM OPHEHTHPOBKH MO KOOP/IH-
HATHOH CeTKe) OJHa HajJ JApyrolf Ha paccTOAHHAX, COOTBETCTBYHOLIHX
npuHsToMy macuitaby (puc. 59). Ilpu monoroM nageHWH pyIOOHOCHBIX
3JIEMEHTOB CTPYKTyphbl uenecoobpasHo nenaT MOAENH M3 CEPHH mnorme-
PeuYHBIX pa3pe3os.

Ha HeKOTOpBIX MECTOPOXKIEHHAX, pa3pabaTeiBaeMbIX KapbepaMH, HHOT/1a
NpUMEHAIOTCA a/iIb6OMBI MOrOpH3OHTHBIX MJIAHOB Ha GymMare HiH KapToHe,
MOMEUIEHHBIE OJHH HA JAPYTOM.
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Puc. 59. [IpocTpaHCTBEHHO OPHCHTHPOBAHHbIC TOPHIOHTAJILHBIE CEYCHHN (MOTOPH3IOHTHBIC
NNaHbl) YacTH pyaHoro mecropoxaenus. [To B.H CmupHrosy [135]
I — xsapuessifl nopgup; 2 — nasectasxu; 3 — pyna: 4 — cbpoc
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o mepe oTpabOTKH OYEPEAHOrO YCTyNa, COTJacHO Map KueiiepcKUM
JaHHBIM, BBIPE3aeTCA COOTBETCTBYIOLAas 4acTh MJaHA U ITHM obHaxaeTcs
HIOKeJIeXAIU# TOPH30HT.

BoJiee LIKPOKO PACNPOCTPaHEHbI COGCTBEHHO 06BEMHDBIE MOTIEH. BcBoe
BpeMs WX W3rOTAaBJIMBAaJIA W3 Tambe-Malie. Takue momenu otobpaxaroT
¥ penbed MECTHOCTH, AENAIOTCA Pa36OPHBIMH 110 MIOCKOCTAM, HA KOTOPBIX
oTo6pa)eHs! NOrOPU3OHTHLIE TUIAHBI, Pa3pe3bl, a TaKKe Kakue-Tubo uHbie
MOBEPXHOCTH, OTpaXKalolye OTAENIbHbIE Ba)XKHbIE 3JIEMEHTHI F€0JIOTHYECKOH
CTPYKTYPBI.

B HacTosiiee BpeMs oObeMHbIE MOJENH OOBIYHO H3rOTABIMBAKOT M3
miexkcurinaca. OCHOBOM HMX NOCTPOEHHS CIIYyXaT TakKXKe MMOTrOPH3OHTHBIE
I1aHel WM pa3pe3bl Jubo Te H Apyrue. UX nepeHoCAT Ha JIMCTHI IJIEKCH-
rjiaca, KOTOpbI€ paclojlaraloT OTHOCHTEJILHO APYr Apyra ¢ cobiroaeHueM
cooTBeTcTByromero Macmraba. ITonp3ysce MMH, B MOJENH MOHTHPYIOT
CKyJIbIITYpHBIE H300paKeHUs OTAEIbHBIX 3JIEMEHTOB CTPYKTYPbI — Pa3phiB-
HBIX HapylIeHW#, PYAHBIX TeJ, HampUMep pYyOHBIX CTOJGOB, PYOHBIX
Tpy6oK 4 T.I.

IMpo3pauHoe 0TOOpaxeHHe 3eMHOM MOBEPXHOCTH TIOMOra€eT NpPEACTABUTD
NOJIOXKEHHE PyaHOro obbekTa B LEJIOM, a TaKXe pa3MelleHHe H Mopdo-
JIOTHIO PYAHBIX T€J B HX 06BbEMHOM BLID2XXCHHH.

2. OTOBPAXEHHME IOJOXEHHS B INPOCTPAHCTBE
OCHOBHBIX J3JIEMEHTOB IEOJOrMYECKHX CTPYKTYP

Bce OCHOBHBIE 3JIEMEHThI T'€0JIOTHYECKHX CTPYKTYp MO crocobam ompe-
JIeJIEHUs UX MOJIOXKEHHUS B IPOCTPAHCTBE MOTYT ObITh CBEIEHBI K IHHEHHBIM H
IJIOCKOCTHBIM. MI30THYTYI0 MOBEPXHOCTh MOXHO paccCMaTpHUBaTh Kak coye-
TAHHE MHOTHX MEJIKHX IUIOCKOCTEH, HMEIOILMX pa3Hyl0 OPHEHTHPOBKY B
npoctpaHcTBe. IlonoxeHue 3TOH NMOBEPXHOCTH B KaX OO AaHHOM Touke
onpefensAeTCs NMyTEM H3MEPEHHS 3JIEMEHTOB 3aJleraHus KacaTeJbHOH K HeH
MJIOCKOCTH.

IMonoxeHne B MpPOCTpaHCTBE MOGOro JHMHEHHOrO 3JIEMEHTAa TIEO0JIOTH-
yecko# CTpyKTypsl, Hanpumep 6Gopo3n CKOIbLKEHHS, OCH CKJIaAKH H T.I.,
MOXHO OTpa3uThb Ha IUIOCKOCTH B BHAE NPOEKIMH TOYKH IEPECEYCHHS
€ro ¢ MOBEPXHOCTHIO NMoJIycdepsl Ha €€ OCHOBAHHUE, T.€. MOJYYHTh KPYyTOBYIO
JHarpaMmy — NpoeKUuio noaycdepsl. s 3TOro JTHHUIO, 0TOGPaXalo LIy o
JIHHEHHBIA 3JIEMEHT TeoJIOrHYeCKOH CTPYKTYpbl, HaNpaBJieHHE MOTrPYXEHHS
KoToporo (T.e. yroJ MexAy HHM H €ro npoeKuHedl Ha TrOpH3OHTAJIbHYIO
MJI0CKOCTh) H3BECTHO, MBICJICHHO NMOMEMIAIOT Tak, YTo6hl OHa npoxoauna
yepe3 LEHTP cdepbl, H NPOJOKAIOT €e B 06€ CTOPOHBI OO MepeceyeHus
¢ ee moBepXHOCThIO. IIpW 3TOM NOJNIy4alOTCA IBE TOYKH IEpPECEYEHHS:
oaHa — c BepxHe#, Apyrag — ¢ HHXHe#l noBepXHOCTbIO chepsl (puc. 60,7).
B Hactosimee BpemMs B CCCP vuamie NpoeKTHPYIOT 3JIEMEHTHI TIe0JIOTH-
YeCKOro CTPOEHHSA Ha BepXHIOK mnouycdepy. B 3apyGexHsix cTpaHax,
KaK TpaBUJIO, HCIOJbL3YIOT NMOBEPXHOCTh NMPOEKIHH HHXHEH mojychepsl.
MoXHO NpUMeHATh N060# U3 3ITHX cnMOco60B, HO B KaXJOM KOHKPETHOM
cily4ae ClleAyeT yKa3hiBaTh, KaKO# H3 HHX MPHHAT aBTOPOM.

Touka nepecedeHHs JTHHEHHOTO 3JIEMEHTa CTPYKTYpPBI C MOBEPXHOCTHIO
nojychepsl NPOEKTHPYETCH Ha €€ OCHOBaHHE — IUIOCKOCTb, KOTOpas H
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Puc. 60. HaneceHue Ha KpyroBylo QMarpaMmy JIHHEHHOTO 3/IEMEHTA re0IOrHYECKOH CTPYKTYpuI
I — nonoxenwe nuuefinoro anementa B cepe (8ua cboky): Oc, O'c — ToukM nepeceverus Auneltnoro
3MEMEHTA CTPYKTYPHI € NOBEPXHOCTAMH BEPXHed # HUkHel nonycdep, 0.0' — NPOEKUHH ITHX TOYEK CooT-
BETCTBEHHO Ha OCHOBaHHe BepxHel W HuXHel nonycdep; /7 — nonoxenue Ha kpyrosolt aHarpamme npo-
EKUHM TOYKH MEpPeceyeHHs THHERHOro IMEMEHTA ¢ NOBEPXHOCTLIO BepXHell nonycheps

4 &

Puc. 61. CpasHenne crepeorpaduyeckoii (A) n pasHonnomanaHo# (5) cetok (ceTkn Bynsda
u Lmuara)

Oyner npencTaBlATh KpPYroBYHO ,z:umrpm.n.':y1 (puc. 60,I7). IlpakTHyecKH
3Ta onepauus NMPOH3BOAHTCA ¢ NOMOLIBIO Kakoi-nmHbo ceTkW — mnpoek-
uHH nonycdepsl. Yale Bcero HCmob3yrTCH cTepeorpaduyeckas mpoek-
uus (cerka . Bynsda) unn paBHomnomanHas npoekuus (cerka B. LImua-
Ta). Paznuuua Mexay HMUMH BHAHbBI Ha pHc. 61 W B Tabn. 2%, Jlesas

! Juarpammy, NOCT POCHHYIO OAHHM H3 OTMEYEHHbIX Bbillie CNOCOGOB, 1ErK0 MOXKHO nepepecTH B

OMarpamMmy APYroro noctpoeHHs. Jis 3TOro AOCTATOMHO MOBEPHYTH €€ BOKPYr LEHTPA
Ha 180°.

?Cm. raxxe Mpunoxenus I u I1.
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Puc. 62. TlocTtpoenne npoekunii nonycdepbl Ha

MJ10CKOCTh ,’,’
A — ctepeorpaduueckoii npoexuun (cetka Bynsda); 1
F — pasHonnowanuoit npoexunn (cetxa Wimuzara). ?
[MoscHeHus cM. B TEKCTE V.

NMONOBHHA mpeacTaBnfeT ceTky Byneda. Ona xopomo orpaxaeT
JIOBbIE BEJIMYMHBI, B COOTBETCTBEHHO NMpH pabore ¢ Heil Xopomwo coxpa-
eTcs HCTHHHAs QopMa Hryp B pa3HbIX 4acTAX npoekuuu. Tak, Tpaneunu 1
2 B neBoit MOJIOBUHE DHUCYHKA (A), orpaHH4YeHHblE MEpHIHAHAMH WU
pannensmu yepes 10°, 6:1m3kH o hopme, 0IHAKO OHH CHITLHO PaITHYAIOTCH

MUIOLIA [TH. Tpaneuuu ke 3 u 4 B npaBoii monoBuHe pucyHkKa (B5) cuibHO
3HATCA MO (opme, HO HMeKT OiH3kHe niuomaad. Takas ocobeHHOCTHL
Geux npoekuui o6ycnosieHa pa3iuYHeM B HX nocTpoeHHH (puc. 62). s
u b obo3naueHus cnenyroline: G — TOYKAa Ha MOBEPXHOCTH BepXHei
nycdepsl, pACNOJIOKEHHASA MO/ YTJIOM 0 OTHOCHTE/IbHO €€ BEPTHKAJILHOTO
aMeTpa; @ — PacCTOSHHE OT LEHTpa nonycheps! o Touku H — mpoekuuu
yku G Ha MUIOCKOCTH — OCHOBAHMM nosychepsl.

Crepeorpaduueckas npoekuus (cerka Bynwda; cm. puc. 62,4). H3 tpe-
onsHHka OHB umeeM a = Rtg&.

Pasnomnomanuas npoekuus (cerka lImunara; cm. puc. 62,5). U3 Tpe-
onbHukoB AGIK u OHK: AG,/OH = AB + BK/ OB + BK, u3 Tpeyros-

ko8B AD\K u ODK: AD,|OD=AB+BK|OB+BK,1.e. AG,/OH=AD,| OD.
0 OH = a; U3 MOCTPOEHHS

AG, = 2AM = 2Rsin% unn OH = AG,0D| AD,, rneOD = R; AD, = R\/2,
TCHOOa

a = 2Rsin% RV2.

VmMmHOXHB 0o0e YacTH paBeHCTBa Ha V2 u npoussens cokpaumenue,

ONyYHM @ = \/2—Rsin3‘.

LudppoBsle 3Ha4eHHS PpacCTOSHHA OT IEHTPA MNPOEKUMH [0 TOYEK,
00TBETCTBYIOLIMX Ppa3IHYHBIM yriaM MaleHHs, NpHBeNeHb! B Taba. 2.
Ins obneryeHus npouecca HaHeCEHHS TOYEK — MpOEKUHil nepeceyeHUui
HHEHHLIX 3JIEMEHTOB CTPYKTYPbl C MOBEPXHOCTHLIO Monycdepbsl — MOXHO
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Tabauya 2
Ocnopimie aaunAsie, HeolXoawWMele 1as nocTpoeHus npoexumii noayceps (mimr, y
H.H. Kpurepa [66])

e | s W_'L 1o | 20 | 250 | 300 | 3% | a0e [ on
— 0
PagHo- — 0,62 1,23 185 245 304 365 424 4382 54
naomagHas
NPOCKUKS
Paccros- (ceTka
HAS OT HWimunra)
ueHTpa
mnarpam- | Crepeo- — 044 087 1,32 1,74 222 268 3,15 364 414
MBI 0 rpadu-
Kpyros yeckas
PaBHBIX NPOEKUKS
najgeHu (ceTka
Bynuda)
Paguycnl okHa qns 072 — 071 072 0,73 0,74 0,76 0,78 0,80 0,83
cTepeorpaduyeckol
NpoeKUHH
50° 55 60° 65° 70° 75° 80° B5° 90°
PasHo- 597 651 7,05 757 809 859 907 9,5 10,00
niomaanas
OpoeKuus
Pacctos- | (ceTka
HHS OT Wimmara)
HeHTpa -
muarpam- | Crepeo- 466 521 577 637 1700 7,67 839 9,16 10,00
Mbl 110 rpagn-
KpYros yeckas
paBHBIX MPOEKIHA
nageAn# (ceTka
Bynnda)
Paguycel okHa Ans 08 09 095 09 100 LI13 121 1,31 1,42
crepeorpaduyeckoif
NpoeKLHH

Mipamenanne, B pabore H.H. Kpurepa pajguyc sHewne# OKPYXHOCTH auarpamm mpHHET
PaBHBIM CAMHHJIC, Ml NDHHSIH €ro pasHuM 10 CM, COOTBETCTBEHHO BCe WHpOBME MaHHbic HaMH
NpHBeJeHL! B CAHTHMETPAX.
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V44
780 177 149 790 200

Puc. 63. YnpollleHHas najeTka Ui MOCTPOEHHS KPYrOBbIX QHArpaMM [0 3aMepaM JIHHEHHBIX
H [UIOCKOCTHBIX 3JIEMEHTOB Te€OJIOTHYECKOHX CTPYKTYphl (NpoeKuus cTepeorpaduyeckasn)

Puc. 64. Illpumep HaHeceHMS Ha KpPYroBYIO AHArpamMmy JIHHEHHOrO 371€MEHTa TeoJIOTHYeCKO

cTpykTypbl. Helpanne no asumyty 20° noa yriom 40° Ha CB. IIpoekuus ero nepeceyeHns ¢ Bepx-
Hell nonycdepoi nokazaHa TOYKOH Ha BEPTHKAJILHOM QUaMETpe AMArpaMMbl
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Puc. 65. HaHeceHHe Ha KpYroByIO JHArpaMMy IUIOCKOCTHOTO 3JIEMEHTA re0JIOrH4ecKo CTpyK-
Typbl
1 — nos10XeHME NIOCKOCTHOrO 2JIEMEATA CTPYKTYPHI B BepXHe# nonycdepe (3awtpuxoBano). ITc — Touka
peceyeHHss HOpMaJii (NepneHOHKYyJfApa) K IUIOCKOCTH C MOBEPXHOCThIO mosycdepsl; /T — npoexuus
3TOM TOYKH Ha OCHOBaHMe BepxHeil nojiycoepsr; /7 — nosnoxenne Touku I7 Ha kpyrosoii auarpamme. [yra
60nBWOro Kpyra — NMpoeKUMs JIMHHK NEpeceyeHH s IUIOCKOCTH C MOBEPXHOCTBIO Noxycheps!

HCIIOJIb30BaTh YHpoIlleHHbIe mabnoHbl. OKpyXHOCTb paauycoM 10 cMm (kax
u ceTku Bynbda u lllIMmuaTa) pasbuBaeTcs yepe3 5° NpOTHB 4aCOBOM CTPENIKH,
KaXOblii JecAThld rpayc oTMe4aeTcs COOTBeTCTBYIowed nuppoii (puc. 63,
IIpunoxenue II1). F'opu3oHTanbHBIH U BepTHKAIbHBIH AHaMeTpPhI 1ab10Ha
TakXe pa3buBaioTcs yepe3 5° (OT HEHTPa BHU3 M BBEPX ¥ B 00€ CTOPOHBI) B
COOTBETCTBHH C PACCTOSHHAMH, MMOACYUTAHHBIMH JIA TOH MJIA HHOH ceTkm
(Bynbdpa unu IllImuara). Jns ymo6cTsa moJib30BaHHsA I11aGJIOH HakJiew-
BaeTcd Ha (aHepy, B LEHTPE €ro MOMENIAETCH MeTaJUTHYeCKHH WTHOT
(ToHKuMH rBO3ab UK OynaBka).
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3amepol nuHERHLIX JIEMEHTOB TeOJIOTHYECKOH CTPYKTYpHl HaHOCATC
Ha BOCKOBKY, Ha KOTOpPOH TylIblo HadyepyeH Kpyr paauycom 10 ¢y
Ona HakanbIBa€TCH UEHTPOM Ha wTHdT wabnoHa, koTopelfft H cmymyy
LueHTpoM ee BpalleHHs. Kpyr Ha BOCKOBKE WMEET WITPHUX, OTBEYAKOLIj
HanpasJieHHI0 “Ha ceBep” Oyaymieil auarpamMmal.

IIpy HaHeceHHWH NHHEHHOrO 3NMeMeHTa CTPYKTYpPBI, ANf KOTOPOTO 3.
BECTHO TIOJIOXEHHE B MPOCTPAHCTBE, BOCKOBKY BpPaualOT A0 COBNAlEHHg
3TOro IITPHXa C Je/IeHHEM Ha OKPYXHOCTH 1abnoHa, OTBEHAIOLIHM a3y.
MYyTy MOOTpYXeHHA NHHEHHOro 37eMeHTa. 3HAa4yeHHe YIia MOTPYXKeHuy
OTKNanbiBaloT MNo crosbiuy uudp B HHXNKHEH NOTOBHHE BEPTHKALHOTY
nuamerpa mwadnona. IonydYeHHas TOYKA OTpaxaeT MOJIOXKEHHe JIMHeHHOrg
anemenTa B mnpoctpaHcTee. Ha puc. 64 mnpuBeneH npumep HaHecewusy
Ha JuarpaMmy JTHHeHHOro 3JIEMEHTa CTPYKTYpbl, HMEIOLIEr0 MOTPYXKeHue
noj yrnom 40° no azumyTty 20°.

[TonoxeHue NMIOCKOCTH (HampHmep, TPELIHHBI) B MPOCTPAHCTBE MOX-
HO otobpa3uTe B BHJAE NPOEKUHH ee MOJKOCA, T.e. TOYKH NEpPECeYeHHs
HopmanH (mepneHAnKynApa) K ITOH NIOCKOCTH C NOBEPXHOCTBIO MOYyChe-
pbl. PaccMOTpHM NpHHUMN 3TOH OmepalMH, Mo/ib3ysAch BepXHeH mouycde-
poii (puc. 65).

IlockoCTh, 37IEMEHTHI 3ajieTaHUsl KOTOPOH WIBECTHbI, MBICJIIEHHO [10-
MemaeTcs B LeHTp noiycdepsl Tak, uToObl OHA mepecekna Mo OHAMeETpy
ee ONOpHYI MJIOCKOCTh (KOoTOpas K TOMY e ABJISETCA H MJIOCKOCThEO
npoexuun). M3 nmeHTpa mosycdepsl BoccTaHaBIIMBaeTCs HOpMalb (nepneH-
JHKYNAp) K NPOEKTHPYEeMOH NMIOCKOCTH M NMPOMOJIKAETCA [0 MEPeCceyeHHs
¢ moBepXHocThi0 nonychepel. Touka UX nepeceveHHs NMPOEKTHPYETCH Ha
ocHoBaHMe mnonychepsl, MoJoO6HO TOMY KaK 3TO JejaeTcs MNpH HaHece-
HHH JTHHEHHBIX 3JEMEHTOB reosioruyeckod cTpykrypel. Ecnu 3anmcambl
A3UMYT NPOCTHPAHHA, HAMpaBleHHE H YroJl maJeHHs NJIOCKOCTHOTO 3é-
MEHTa, BOCKOBKY C HayepYeHHbIM KDYroM BpallalOT BOKPYr mwtH¢Ta mab-
JI0OHa [0 COBNAaJeHHs WTPHXA “ceBep” ¢ [eNeHHEM Ha OKPYXHOCTH Liab-
JIOHA, OTBEYaKIIHM a3HMYyTy NpPOCTHPaHHA. 3HayeHWe yrja MnajeHHs
OTKNa/blBAETCH 110 FOPH3IOHTAILHOMY JHAMETpY WabioHa BIpaBo HIIH BIIEBO
B 3aBHCHMOCTH OT HampabjieHHf najeHus. Ecnu xe pns pawHoro nio-
CKOCTHOIO 3/MIeMEHTa 3alHcaHbl a3WMYT M YroJl NajieHHs, BOCKOBKY 10-
BOpAauMBAIOT 10 coBrnajeHus o06o3HayeHHOro Ha Helt wTpuxa “cesep”
¢ [deneHHeM Ha nepudepHH wWabnoHA, COOTBETCTBYIOLIMM a3MMyTy maje-
HHA, a YroJl MajeHHs OTKNajbBAIOT MO BEPTHKAJNLHOMY AuameTpy wiab-
JIOHa BBEPX OT LEHTpa JHArpaMmel.

IpuHUKMD HAHECEHHA HA JHAarpamMmy M0JIOKEHHA B NMPOCTPAHCTBE MJIOC-
KOCTHOTO 3JeMeHTa CTPYKTypsl NOKa3aH Ha pHc. 65, I, II. Touxa
Ha 3TO# JHarpaMMe fABIAAETCA MPOEKIHH MOJKOCa MIIOCKOCTHOTO 37eMeHTa
CTPYKTYpPBI; TPOEKIHA T[EpecedeHHs €ro ¢ TNOBEPXHOCTBIO mnoycheph!
ortobpaxaerca ayroit Gonsumoro kpyra. IlomokeHue ee Ha gmarpamMMe
onpenenserca cneaywiuum obpa3oM. BockoBky ¢ HaHeceHHo# Ha HEC
TOYKOH — mpoexnuei HOpManu K IJIOCKOCTHOMY 3JIEMEHTY CTPYKTYpbl —
HaKa/lbLIBAIOT Ha COOTBeTCcTBylOMIYi ceTky (Bynbda wnm Wimupara) tak
yTo6bl 3Ta TOYKA NPHLIJACH HAa €€ TOPH3OHTaIbHLIH auamerp (puc. 66)-
Ilo wemy otcuuThiBatorca 90° W npoBoauTes ayra Gonsworo Kpyré
(T.e. nMHUA MepHOMaHa), KOTopas u GyJeT MPOEKIHel NMUHuU nepece

156



2406 m‘.{
i 1
1

W
il forstey

Puc. 66. Hanecenne 31eMEHTa 3aJI€raHUs MJIOCKOCTH Ha ceTKy Bynbda ¢ noMouisto ynpouiennoit
najieTKu
A —no a3uMyTy NPOCTHPAaHHSA, HANpaBJIEHHIO U yray naaeHus (50°, nagenue C3 £60°). 5 — no a3umy-
Ty ¥ yray najgenus (320°, £60°). Ilpoexnus Ha ocHoBaHMe BepXHeil nosycdepsi: NoJOC NIOCKOCTH —
KHDHas TOYKa

YeHHA IUIOCKOCTHOrO 3JIEMEHTa CTPYKTYPHI C NOBEPXHOCTBIO MOJycephl
(cMm. puc. 65, II).

IIpu cTaTHCTHYECKOM H3MEPEHHH MOJIOXKEHHUS IJIOCKOCTHBIX 3JIEMEHTOB
reoJIOTHYECKO# CTPYKTYphI (TPELIMH, PYTOHOCHBIX JKHII M TPOXKUIIKOB U T.[I.)
cliedyeT a3suMyThl HX  NPOCTHPAHHH 3aNlHUCHIBATH B CEBEPO-3aMaJHBIX H
CEBEPO-BOCTOYHBIX pyMbax. DTO HCKJIOYAET HEOOXOAMMOCTh H3JIHILIHHX
NOBOPOTOB BOCKOBKH Ha 11a6JIOHE M YIIPOILIA€T HAHECEHHE UX Ha JUarpamMmy.

HaHecenue mpoexuuil nepeceueHus ¢ mnoiychepoil JHHEHHBIX 3J€MEH-
TOB M HOpMaJjledl K IUIOCKOCTHBIM 3JIEMEHTaM (T.e. HX IOJIOCOB) MOK-
pBIBaET MOJjie AHAarpaMMbl MHOTOYHCJIEHHBIMH TOYKaMH. [l BBISCHEHHS
BO3MOXHBIX 33 KOHOMEDHOCTEH HX paclOJIOXKECHHS, T.e. HaJIMYMA ONpese-
JICHHBIX CHCTEM 3THX CTPYKTYDHBIX 3JIEMEHTOB, TpebyeTcs mocieayrolias
obpaboTka ToyeuHbix guarpaMMm. OHa CBOAMTCS K ONpEOENICHHIO KO-
JMYECTBa TOYEK B MNpoleHTaX (oT HMX oOmero KoJIMYeCTBa), NMpUXOAS-
muxcs Ha 1% niomjaau Auarpammbl. JJis 3TOro BHavaJjie MOACUMTHIBAETCS
abCco0THOE KOoJIMYeCTBO Touyek Ha 1% mnomamu. Ecnu pabGoraroT ¢ pas-
HomnomaaHoi cerkoi llImupra, 3To pmenaercs oueHs ppocto. Ilpu npu-
HATOM paguyce 3Toil ceTku B 10 cm 1% ee nnomagu COOTBETCTBYET
IIOIIA K KPyXKa paguycoM 1 cM. [Inis noacyeTa ToYeyHas JuarpamMma Ha Boc-
KOBKE HaKJlaJblBaeTCs HAa MHIJTAMETPOBKY”C MOAHATHIMH TyLIbIO MHTEp-
Bajamu ueped 1 cm (IIpunoxenue IV). IlaneTka ¢ mpope3aHHBIM Kpyr-
JbIM OKHOM pajguycoM | cm (puc. 67, Ilpunoxenue IV) nepemewaercs
o AuWarpamMme Tak, 4ToObl KaXIblii pa3 ero LEHTP COBHNAJall C y3jaMH
CaHTHMETPOBBIX [e/ICHHI MpocBeuHBaroLleH”’ MHIUTUMETPOBKH”.IloACYHTHI-
BaeTCs KaX[Iblii pa3 YHCIO TOYEK, NMOMAaJaroIIMX B 3TO OKOIIKO, U B
LIEHTPE €ro Ha BOCKOBKe CTaBHUTCS COOTBETCTBYoIIas uubpa. Hus
NOACYETa TOUeK, JIeNALUX MO NepH(EPHH JHarpaMMbl, IPHUMEHAETCS JTHHEH-
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Puc. 67. Cnocob moacueTa KONMHYECTBA TOYEK HA eQMHHLY MIOLIAH AHATPAMMbI, HAHECEHHKIX
¢ nomompo ceTkd limuara (pasnonnomiagnas npoexunn). [Manerka o8 HeHTPaNbHBIX YacTel

(xBaspaTHas) H AnA nepHbepHH

\n

oy ads oANE oIz 7%
TFAOLYLGTL TTEGHLETETS

Puc. 68. Manetxa Nponnua. Tpadaper [Us CTaTHCTHYECKOrO MOJACYETA IYCTOTH TOYEK Ha CTEPED™
rpaHyeckoil MpoeKkuHH

Ka ¢ Npope3aHHBIMH Ha €€ KOHLAX Ha pPacCTOSHHH, PABHOM JHAMETpY CeT-
ku (tr.e. 20 cm), oxHamu, paguycoMm | cm (ITpunoxenme V). KonH-
4eCTBO TOYEK, MOKPLIBAEMBIX 000HMH OKHAMH, CYMMHPYETCH H COOTBETCT-
Byroluas uudpa npocraBnsercd Ha o6OMX KOHUAX AWaMETpa AHarpaMmb.
IpuHuKun nojc4eTa M yKa3aHHbIE HECJIOXKHBIE npHcnocobnenus (nmanerkd
¢ OKOHLIEM U NMHHel Ka) MoKka3aHel Ha pHc. 67.

ObpaboTxa gnarpaMm CyIliecTBEHHO YCKOPSETCH, €C/lH TOHYEHYHylo AHa-

rpaMMy Ha BOCKOBKE, COCTABJCHHYIO ¢ momomibio ceTkn Wimmara, momet:
. THTh Ha WabjoH, NOKPBITHI CeTbi0 KPYXKOB paauycom | cm, uentpoM
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(oTOpLIX cayxaT y3nsl ceTkH B | cMm (Ilpunoxenne VI). Dtum ycrpa-
geTCA HeoOXOAMMOCTE NEPEMELICHMA KPYXKKa TIaJIeTKH 110 y3naMm mwabioHa-
SeTKH.

Ob6pa6oTka TOYEYHBIX AHATPAMM OPHEHTHPOBKH MJIOCKOCTHBIX 3/IeMeH-
DB, COCTaBJIEHHBIX C MNOMOILIBI cTepeorpaduueckoil ceTku Bynbda,
pefyeT BBeeHWS NOMPABKH Ha Pa3HHLY Nolwajeil, oTBeYalOWHX OOUHA-
KOBLIM YIrJIOBbIM 3HA4eHHsSM B PA3HBIX yuacTKax nuarpamm. [Lis ynpomie-
a 3toro npouecca A.B. IIpouun [117] npeanoxun nanerky, B KOTOpo#H
DKHa-KpYXKH, oTBedaromue 19 njomand, WMEIOT pa3Hble pa3Mephl B
ABMCHMOCTH OT BeJiHuMHBl yrna naaeHus (puc. 68, Ilpunoxeune V). Ipu
I0CTPOECHHH 3TOH mMaleTKH, MOMHMO BENHYWH HAK/IOHA nJOCKOCTelH, yum-
bIBAETCA TAKKE BEJIHYHHA YrJIOBOro pajJHyca OKHa Ha monycdepe, pas-
gas 1% ee nnowann. Pacver manetku ITponuHa naH B ero cratee [117], a
AKKE B OCOOHH MO MHKPOCTPYKTYpHoMy  aHamu3y [76]. Lluppossie
HAY€HHS paJHYCOB OKOH, oTBedaromue |9 miomianm amarpaMmsl s
a3HBIX YrJIOB NaJieHus, NpUBeaeHbl B Tabu. 3.

Ha nanerxe IlpoHuHa B npaBo#f 4acTH HaHeCEHbl OKHA, COOTBETCTBYHO-
e 19 nnomaau AuarpaMMbl U8 HHTepBaJiOB, OTBeYarLIHX rpaayCHBIM
ACCTOSHUSM OT UEHTPa B iejibie NECATKH TpalycoB, a B JIeBOH — s
IpOMeXyTOouHbIX 3HaueHHii (5—15—25° u 1.10.). Bumiy, okono ueuTpa
AJIETKH, HAXOJHTCA OKHO AJif 1MOCYeTa TOYeK, PACIOOXKEeHHBIX OT LEHTpa
arpaMMbl Ha PacCTOSHHH, COOTBETCTBYIOILEM NEPBBLIM rpajaycam.

[ns nogyeTa XanbKy C HAHECEHHHIMH Ha Hee TOYKAMH 3aKpelUisioT
a kpyrosoii wiabnoH. IloBepx HakanbiBaroT nanetky IIpoHuHa c npopesan-
ibIMH OKHaMH H, NOC/e[0BaTeNbHO Bpallasf €e, MOJACYMTHIBAIOT YHCIO TO-
€K, MepeKpbiBaeMbIX KaXblM okHOM. OueBHOHO, ¥TO TaKoif moacyer
0MHO BECTH, TAKKe Bpallas BOCKOBKY, HAJIOXeHHYIO (HAKOIOTYK) Ha
aneTky [IpoHHHA C HEMpOpe3aHHLIMH OKHAMM.

HOns yuactkoB Gim3 nepudepus muHarpaMmsl (C rpagycHbIM paccTos-
em ot 90 mo 50°) pocraToyHOe MNepeKkphITHE MNIOMIAAM MOJyYyaeTcs
ip¥ IOBOPOTaxX noseTky [IpoHKHa (MM BOCKOBKH OTHOCHTENLHO Hee) Ha 12°.
NpHONHKEHHEM K HEHTPY Yron NOBOPOTA MOXHO YBENWWHBATL, Ha4H-
Has ¢ yrna 40°, Ha 24°, nis yroa 20° — wa 30°, a gna yrma 10° — po 72°.

BeiBoa 3THX 3aBHcHMOCTel gaH B ctaTthe A.B. IIponuna [117], a Takxe
nocoGHH N0 MHKPOCTPYKTYpHOMY aHanusy [76]. LludppoBnie 3Ha-
HeHUA PaJHYCOB KPYXKKOB, OTBevaromux 10 nnomangu Ans pasHEIX yriioB
ajileHus Ha naneTke IIpoHuHa, NpHBeJeHsl B yNOMAHYTOM paHee Tabm. 1.
Ob6paboTka TOYeYHbIX KPYIOBbIX JHArPaMM, COCTaBJICHHBIX C TOMOLIbIO
ceTkH Bynbda, 3HAUMTENbHO YyNpOLIAETCA, €CJIH TOYEYHYIO [HarpamMmy Ha
BOCKOBKE TMOMECTHThL Ha 1abrioH, MOKPBHITHIH CETBIO KPYXKKOB, paauychl
KOTODBIX M PAacCTOSHHE MeXAy HMX IEHTPAaMH PacCYMTaHbl ¢ Monpaskoil
Ha uckaxeHHe nnomagn amarpamMm (IIpunoxenue VII). O6paborka TO-
Ye4yHBIX [HArpaMM C MOMOLIBK Takoro mabioHa NpoOBOJHTCA Tak Xe,
ak ¥ npu pabote ¢ ceTxoii Himuara (cm. Buie).

B pesynbTare Takoro nojcuera AHArPaMM, COCTABJICHHBLIX ¢ NOMOIbIO
eTkH Jub6o Bynbga, nub6o UImuara, Bce nmone HX MOKpbIBAETCH HHP-
PaMH, yKa3piBaloUHMH Ha abCcoIIOTHOE KOJIHYECTBO TOYEK, NPHXOAAIMXCH
Ha 1% nnomapu. Yrtobui nerve Gbno cpaBHHBATh JHATPAMMEBI, MOCTPOEH-
Hble [0 pa3HOMY KOJIHMECTBY 3aMeEpPOB, A0CONMIOTHBIE 3HAYCHMA TOUEK
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Puc. 69. JImarpamMma  OPHEHTHDPOBky
tpewnH. 300 namepennit. Hionuuuu npo.
sedeHsl yepes 0,5—1—2—3%

3aMEHAKOT Ha 3HAYEHHWS MX B NPOLEHTAX OTHOCHTENbHO 061ero Koiu-
yecTBa. [lony4yeHHble LHGPOBbIE NaHHBIE HAHOCHATCA HA YHCTOH BOCKOBKe
BMecTO LHdp, nokaseBalomKX abconoTHoEe KonmMuecTBO Touek. [anbHei-
mas obpaboTka OWarpaMM CBOJHTCA K NMPOBEAEHHIO H3O0JHHHH, BbIgens-
IOLMX MOJIA ¢ pa3sNHYHON NMIOTHOCTHIO Toudek. OGBIYHO BHAaYase OKOHTY-
puBaroT none mnotHocTeio 0,5%; B ero mpeaenax o4epuMBAKOT KOHTYD,
orpaHHYuBarolMii none B 1%, manee 2, 3, 5% M T.n. B 3aBHCHMMOCTH
oT maoTtHocTH Touek. IIpu 3ToM Hago cneauTh, 4To6bl HAa NMPOTHBOMO-
JIOXKHBIX CTOPOHAaX [AHarpaMMbl N0 AHaMeTpy cOuBaIMCh OJMHAKOBBIE
H3OJTHHHH.

Ins HarnsgHOCTH MOMNS Pa3HBIX TUIOTHOCTEH BRIJENAKOT pasiu4HOMN
wTpuxoBko# (puc. 69), a mone HauGoabIIeH NJIOTHOCTH 3aJIHBAKOT TYLIBIO.
Ecnu nnockocTHBIE 3JIEMEHTHI CTPYKTYPH B CBOEM DACIOJIOXKEHHH MpOAB-
AT KakKyro-n1H60 3aKOHOMEpPHOCTh, HapUMep 00pa3ylT onpenesieHHbIE
CHCTEMBI, TO B pe3ynbTaTe Takoil oOpaboTkH OuarpamMm Ha HHX MpOAB-
NIAI0TCA MaKCHMyMbl OPHEHTHpOBKH. MHTepmpertauus 3THX MaKCHMYMOB
NPOH3BOAHTCA NYTEM COMOCTAaBICHHA HX MOJIOXKEHHH ¢ JaHHBIMH reoo-
THYECKOH CHEMKH MMOBEPXHOCTH H NO/J3e€MHBIX FOPHbIX BbipaboTOK.

Ins cpaBHEHHA TOJIOKEHHA MaKCHMYMOB TOYEK — MpPOEKIHIH KaKHX-
B0 3TeMeHTOB reo/IOrHYeC KO CTPY KTYPBl — HYXHO ONPEJIeNIHTh HX LIEHTpPbI
TakecTH. OOBIYHO 3TO JenaeTcds Ha rias no Gopme yxe OKOHTYpeH-
HOrO MakcHMyMma. Bosiee TOYHO ONpenenHTh MOJOXKEHHE LEHTpA TAKECTH,
a BMECTe C TeM H TOYHEC NPOBECTH KOHTYP MaKCHMyMa MOMXHO MyTEM
JOTIOJTHHTEILHOTO MEPEeKPBITAS HAa TOYEYHOH OMarpaMme y4acTKOB CKOT-
NeHu# Touek, Mepemellas OKOLIEYKO I8 mnojcyeta (eciM MoJb3yroTCH
paBHOmIomwaaHo# ceTrkoi) nubo nosopayuBas Ha HeGONbIUHE yribl HANO-
WEHHYI0 Ha auarpammy nanetky Ilponuna. IleHTput 3THX KpykkoB gaiyT
JOTOJIHUTENbHYIO HH(PY, BhIpaXaK LIy MIOTHOCTh TOYEK.

Heckonbko 3amedaHHH O NMPHMEHEHHH pa3IMYHBIX Mpoekuuit ans 06-
pabOTKH CTAaTHCTHYECKHX JaHHBIX MO OPHEHTHPOBKE 3JIEMEHTOB reoJIOrH
yeckoit cTpyKTypel. PaHee 6bino cka3aHo, 4To ANA 3THX Henei mMoxHO
Nonb30BaThCs KakK paBHonuowanHoi nmpoekuned llIMuara, Tak W crepeo-
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papuyeckoit cetkoil Bynbda. Ho Bce e mocneanss umeer ompejeseH-
oe npeumyiiecteo. Ilpu aHanmile OUarpamMm OpPHEHTHPOBKH, NOMHMO
paBHEHHA TMOJIOKEHHS LEHTPOB TAXKECTH MaKCHMYMOB, BEChMA Ba)KHOE
ayeHue uMeeT H UX ¢opma. Cetka Bynwda xondopmHuas, oHa npaBHIIBHO
TpaxaeT GopMy MakcCHMyMoB Ha nonyctdepe. Ha quarpammax, noaydeH-
BIX C MOMOIILF PABHOMIOIAAHONH NPOEKIIHA, Ma KCHMYMbI CHJIbHO HCKaXKe-
bl, ocobeHHO no nepudepHH OHArpaMMbl, TI€ OHH CHIIBHO BBLITHATH-
IOTCH M0 OKPYXHOCTH.

3. AHAJIH3 CTPYKTYPbl JAHCJOLIHPOBAHHBIX CJHOMCTBIX TOJIII

OnpeneneHne OPHEHTHPOBKH IIADHHPOB CKJIaM0K

[Ipy H3y4eHHH OJHJOTEHHBIX DYAHBIX MECTOPOXKAEHHH, NpPHYpOUYEH-
X K CJIOHCTBIM CKJIag4aThIM TOJIIIAM, NpPEXHE BCEro BaXHO 3HATH
0JI0’KEHHE B MPOCTPAHCTBE INADHHPOB OTHENbHLIX CKIaJ0K Ha pa3HbIX
TepBajlaX MX npocTHpaHud. B cinyuae npocrtoit nmockoit medopmaumm
M mapajjiesibHbl OCH B CTPYKTYypBl, a COOTBETCTBEHHO M JIHHHH
peceueHHs Ppa3pbIBOB, CONMPSKEHHBIX CO CKAaJ4aTocThio. IlosnoxeHue
pHHpa CKJa/JIKH 4YacTO OMpe/eNfeT pa3MEIlleHHe H CKJIOHEHHE pyAHBIX
n ¥ opyaeHeHus B uenoMm. OcoGoe 3HayeHHE 3TO MMeeT i Haubonee
CIPOCTPaHEHHLIX B MPHPOJE CKIaJ0K H3rHOa cO CKONbXKEHHEM, Omnpeje-
JOIIMX TOJIOKEHHE CEITOBHIHBIX, HEPEOKO MHOTOAPYCHBIX PYAHBIX TeJl.
€MaJloBaXXHOE 3IHAYEHHE MMEET 3TO M [J1f MECTOPOXKIEHHH TpEeIHHHOrO
na. Kax noxasanu E.Il. Manunosckuit u B.®. Yepusiwes [164], B paiionax
Ja3BHMTHA CJIOKHOM CKNAaJ4aTOCTH CYLUECTBYET ONpe/esieHHas 3aBHCHMOCTh
eX/1y MOJIOKEHHEM LIAPHHPOB Pa3HOBO3PACTHBIX CKJAJOK H pa3lBHTHEM
pyJdEeHEHHA.

Ecnu B crnoucToll pygoBMemaromei TOJINE HMeEETCS MapKHpYH LM
OPH3OHT, MOJIOKEHHE LIAPHHPOB H TIOBEJIEHHE HX 110 MPOCTHPAHHIO CKIAaJ0K
O6bIYHO AOCTATOYHO YeTKO BHIPHCOBBIBAKOTCSH NMpPH [OETaJIbHOM reojoruye-
KoM kapTHpoBaHuH. Ecnu ke TakoH ropH3oHT oTcyTcTByeT nubo paiioH
0X0 OOHaXKeH, YTO He MO3BOJIAET JAETAaIbHO H3YYHUTh 06/1aCTh 3aMBIKAHHA
KNIaJKH, TOJNIOXKEHHe LIADHHPA MOXHO OMNpPEJE/IHTh KOCBEHHBIM IyTEM,
MOMOLIBLI MPOCTBIX MOCTpOeHHit Ha ceTke Bynbda.

3T0T cnocob nmomoraer W MpH paclIMGpPOBKE CIOXHON CKIaa4aTOCTH,
orga B npefenax HM3yyaeMoOH MIOWIaJH pacnpoCcTPaHEHBl CKIajAKH He-
KOJIbKHX CHCTEM, Pa3JIH4akOLIHXCA MOJOKEHHEM LIAPHHPOB.

PaccMOTpHM Takoe MOCTPOEHHE HA NMPHMEpPE FOPH3OHTANBHOH LHIHHI-
Hyecko cknaaku. IIpuHuMn ero moka3aH Ha puc. 70,a. Kaxnawifi 3a-
ep 3NIEMEHTOB 3aJIeTaHHA B Pa3HBIX YacTAX CKIAIKH OTpa)XaeT NoJIoKeHHE
Oro HJIH HHOTO IUlacTa cllarajollHX €e Topoa B JaHHOH Touke.
MepBbl, cIelaHHble HAa KpBUIbSX H B NPHOCEBOH 4YacTH LHIMHIPH-
CKOH cknagkH, Ha npoekuuH nonaycdepsl (ceTku Bynwda), orpaxarotcs
BHIE nosca Touek (MM "nosca CIOHCTOCTH”), pacmnojioXKEHHOTO Mo ee
aMeTpy — NpOEKIHH 3kBaTopa nonycdepbl. JIHHUA, nepneHaH Ky IspHAS
OMy Mofcy, T.e. COBNaJaloliaf ¢ JAPYTHM OHAMETPOM NpoekuuH, byner
OTBETCTBOBATh LIAPHUPY HIH ocH B cknanku (cm. puc. 70, A, II).

Ecnu npoekuun To4e K, 0TpaxakolIHe 3IEMEHThI 3a/IeTaHUA AHTHK/THHAJ1b-
oif cknaakd B o6nacTH ee NEPHKIHHANBHOTO 3aMbIKaHHA (T.e. MOMAC

. Jax. 1061 161



Puc. 70. Onpenencnue MoNOXKEHHA B NPOCTPAHCTBE LIAPHHPA CKIAA0K
A — auTHkaMBAnsHON umaHEApHweckolt cxnanku; B — aHTHxauHATeHOM cxnanke B o6nacTh ee nepH-
KIHHANBHOrO 3aMbIKaHHS; / — NPHHUMN NPOCKTHPOBAHHA 3IEMEATOR JANCTAHHA HA BEPXHIOH NOBEPX-
HOCTh monycpepny; [/ — pe3ynsTaThl NPOCKTHPOBARER Ra crepeorpaduyeckofl npoexnum; B — Bia HA
nonycdepy (ans II) B sepTHKANLHON NAOCKOCTH, NpoXoasiedi yeped WAPHAP CKNAAKH

CIIOMCTOCTH), PAcToNOXaTci Ha JuarpaMme no ayre Gonbmoro Kpyra,
HAKJOHEHHOTO K lory mnoa yriaom 60°, kax nokasaHo wa puc. /0:
F,B, To wapHup TakoH CcKkIajJKH, T.e. HOpMalb K MJIOCKOCTH Kpyréd
norpyxaetcs k cepepy non yrinom 30° (cm. puc. 70, B, II).

Ecnn 3amepoB 37€eMeHTOB 3ajieraHHs B CKlaJke MHOro, to Gmarofa-
psA HEPOBHOCTAM MOBEPXHOCTH KpbUILEB JHGO BCIEACTBHE HX MeCTHBIX
u3rn6oB Ha aMarpamMMe mnony4aercs paibpoc OTpaXaloIHX HX To4cK B
wupokom nosice. Torga ayra Gonsuioro Kpyra, COOTBETCTBYIOWAR M0ACY
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Puc. 71. HaxoxXJeHHe noJIoXKeHN 1apHupa (ocH B) ck1alok npu pa3bpoce 3aMepoB 3/IEMEHTOB
3ajIEraHys MJ1acTOB B CBA3M C HEPOBHOCTAMH HX NMOBEPXHOCTH
A — CKIanyaToCTh UMEET OJHO NMPOCTHPaHHe; 5 — [IBe CHCTEMBI CKIa0K C MONOKEHHAMHU LIAPHHPOB B
u B;. TlonoxeHune mapHupa B; YCTaHOBJIEHO MO 3aMe€paM 3/IEMEHTOB 3aJIeraHHs CJIO€B TOJILKO B CEBEDHOM
KpbUle CKJIaJKu

CIIOMCTOCTH, IPOBOJUTCA MO cpeHEMY HX mojyoxeHuro (puc. 71, A). Takux
NOSICOB MOXET OBITh HECKONLKO. B momobOHBIX ciyyasx Npeamnoaraercs,
9TO HMEITCA CJIOoXHbIE ckaanaku. OO0 aHanmu3e TakHX CKJIALOK MOXHO
y3HaTh U3 CKa3aHHOTO HHXE.

T'eoMeTpHYecKHil AHAIH3 CIOKHOM cKIAIHATOCTH
CJIOMCTBIX TOJIN

Ipu u3yyeHHWH KOHKPETHBIX PYJIHBIX MOJeH HEOOXOAMMO YYHTHIBATH
HeogHopoaHocTh HMX crpoeHus. E.II. ManuuoBckuit u B.®. UepHubimies
[164], cnenys ykasanusaM ®.Teprepa u JI.Beiica (uut. mo [48]), pekomenayioT
NpPOBOOMTHL H3y4YeHHE CTPYKTYp pa3fenbHO i KaXZOro H3 OJHOPO[-
HBIX GJIOKOB C €CTECTBEHHBIMH I'PaHHLAMH JUOO I JOMEHOB — Y4aCTKOB
¢ yCIIOBHBIMH I'DaHHI]AMH, Xapa KTEPH3YIOLIUXCS BO BCEX YACTAX CXOQHBIM I10-
J0XEHHEM B NPOCTPAHCTBE Pa3IMYHBIX TEKTOHHYECKUX IJIEMEHTOB.

Takue y4acTKM MHOTJa MOXHO BBIJEJHTb YXKE€ INpPH NPOBENCHHH
JeTajIbHOH reoJIOrHuecKoil CheMKH, KOria Iar 3a LIaroM CTaTUCTHYECKH
PUKCHPYIOTCA 3JIEMEHTBI 3ajleraHHs CIIOMCTOCTH, CJIAHIEBaTOCTH, pa3-
PHIBHBIX HapylLIeHWi, NOJIOKEHWE PYAHBIX Tel, KOHTakToB u T.4. Yamie
3TO yAaeTcs CHenaTh JIMIUb NPH PACCMOTPEHHHM Y€ TFOTOBBIX AETabHBIX
reoJIOTHYeCKHX KapT PyAHBIX MOJiei, Ha KOTOpPbIX BO3MOXHO MOJIHO 3a-
(¢uKCHpPOBaHbBI 3TH 3JIEMEHTEI CTPYKTYPBI.

3ajmaua HcciegoBaHHA CBOOMTCA K TOMY, 4TOObI B Npedenax Kaxao-
ro takoro 6s0ka WM OOMEHa YCTAHOBUTh OPHEHTHPOBKY IJIaBHBIX OCei
gepopmanuu (MM Ocell HampsKEHHs), NMpEXAe Bcero cpeaHeit ocm B —
HauboJjiee BaXKHOro 3JEMEHTa, XapaKTepusylolero o6umi mian negopma-
LHH.

IMosoxeHnne ocu B, T.e. HmIapHHpa CKJag4aThiX (GOpM, pa3BUTHIX B
JAHHOM y4YacTKe DyOHOTO MNOJsi, ONpPENENseTCS CTATHCTHYECKH C HCIMOJIb-
30BaHMEM BCEX 3aMEPOB 3JIEMEHTOB 3aJiecTaHHA CJIOHMCTOCTH B Ipeesiax

163



BBbIIEJEHHOTO y4acTka — Onoka wumM [oMeHa. 3To [enaercs nyrey
YKa3aHHOTO BbIIIE HECJIOKHOTO MOCTPOCHHS C MOMOLIBI CeTKH Bynngg
(cm. puc. 71). IInockocte AC nepneHAMKynspHa ocH B, npuueM ocy
A (tak xe Kak H ochb B) NeXuT B OCeBOH TNOBEPXHOCTH CKllap-
yaTeiX opM, a ock C MepNeHaH KyaapHa ITOM MOBEPXHOCTH.

CoOTBETCTBEHHO YCTAHABJIHBAETCA MOJIOKEHHE H ITHX IIaBHBIX Ocej
nedbopmanuu gaHHoro yvactka. Ho, kak yxe OTMewanock BeIll€, B Mpe-
Jenax pYyOHLIX TOJieH HepeaKO TNpPOABIATCH CKIagKH OBYX H Bonee
HanpagsjeHuil. 3T0 MoOXeT OBITh CHNEACTBHEM pPAa3BHTHA MONEPEYHbIX
u3ruboB CKJIaZI0K M CBA3aHO C TeM e MnpoleccoM cknaakoobpaso-
BaHWH, 4YTO W TIOJIOKEHHWE OCHOBHBIX ocelt cknanok. Ho pgonmonuy-
TeNnbHBIE CKJaJKH MOTYT BO3HHKHYTh M B pe3yJibTaTe HaJlokeHHS Dosee
MO3JHETO 3Tana ckiaaakoobpa3oBaHHA.

IIpu reonoruveckod chEMKE TMpOABICHUE [ABYX (a TO H ﬁonee) CcH-
CTeM MEJIKHX CKIafgoK 4acto He ortobpaxkaerca. Ho 3To Moxer or-
YET/IMBO BHIABUTBCA NyTeM 06paboTKH MaccoBBIX 3aMEPOBIJIEMEHTOB 3a-
JleraHus CIOMCTBIX TOJI Ha crepeorpaduyeckoi npoekuuu (c nomMouisio
cetkn Byneda). B Takux cnyuasx TOYKH Ha OMarpaMMe, OTpPa)aroliue
3ajleraHHs MOpOJ, TPyNNHpyrTcA mo aAByM (uax Gosee) ayram Gonbuioro
Kpyra, KaK 3To noka3aHo Ha puc. 71, b.

Ilpu HanuuMM [OByX HanpaBJjieHWit oceli B, T.e. WAPHHPOB CKalokK,
BaXHO 3HaTh, KAKOe M3 HUX SABJIAETCH OCHOBHBIM. OOBIMHO 3TO ObIBaeT
HETPYOHO BBIACHHTh, MOCKOAbKY OCHOBHBIE CKJIAJKH CleAylT obuemy
MPOCTHPAHHIO CKIag4aTOCTH B [aHHOM paHoHe. 3HaAYMTENBHO TpYIHee
YCTaHOBHTb, CBS3aHbl JIH JOMNOJHHTEIbHBIE CKJTAJIKH C OCHOBHBIM MPOLIECCOM
cknangkoobpa3oBaHHA, T.€. 0OYC/IOBJIEHB! YHOYIALUWEH WX [IApHUPOB, JH-
60 ouu Gomee Monoaple, CBA3aHBI ¢ NOCNeAyOUMM 3Tanom Aedopma-
nuu. Cornacuio E.II. Manuxosckomy u B.®. Yepusiueny [164], mononas
CKIaa4aToCTh, HaloxeHHas Ha GoJiee OpeBHIOI, 06BIYHO mMpPOSBIIAETCH
tbnexcypoobpa3HeiM H3rHbaHHeM OCEBBIX MOBEPXHOCTEMH, 2 COOTBETCTBEHHO
H KpbUIbEB paHHHX cKnafok. [IpH 3TOM CTaTHCTHYECKH IIAPHHUPBI paHHHX
CKJTaI0K OMHCHLIBAIOT B MPOCTPAHCTBE KOHHYECKYH) NMOBEPXHOCTh, pacroa-
ragck Ha cTepeorpagu4eckoii MOBEpXHOCTH MO [Jyre Majoro Kpyra,
OCbH BpallieHHS KOTOpOTO sABNAETCA ock B Mosonoit wanoxenHoit cknal-
YaTOCTH. ODTH AaBTOPHI MOJYEPKHBAKOT, 4YTO paccMaTpHBaemblii MeTO]
H3YYEeHHS CKJIaA4YaThIX TOJIL] MOXKET OKA3aTh OMNpEIeIeHHYK NOMOIIb NMpPH
TIPOTHO3HPOBAHHH OpYyAEHEHHs B Mpenenax pyaHoro mnoss. OpyneHeHHE
NpOoABJIAETCA B TeX [OMEHax, Ie Hapsaldy C LAPHHPOM, OTpa)arolHM
CKJIaQ4aTOCTh PAHHEr0 3Tana, BbIPAXEHbl TAKKE IIAPHHPBLI, COOTBET-
CTBYHOIUME MO3JHEMY 3Tany cknaauatocTH. Opynenensie 6noku B goMeHb
XapaKTePH3YKTCA HAMMEHBLIHMH YriaMu Mexzay ocamu Bi u By, Tlo nad-
HbIM 3THX aBTOPOB, B npeaenax pyaHoré nons Martaambpe (Kyba) yrib!
Mexay ocaMH B M B: (yriasl @) pPY/IOHOCHBIX [JOMEHOB W3MEHHH0TCH
B npenenax 50—60° npu HaubosblieM 3HAYEHHWH yria MorpyxexHus OCH
B:. Tlpu 3TOM OTMEYAETCH NOYTH MNOJIHOE COBMAajeHHe OpHEHTHPOBKH
JUTMHHBIX OCeit PYAHBIX Ten ¢ 3Toi ockio. Biuikue 3navuenus yrios ¢ A
CKJIAZIOK PAaHHEr0 M TMO3JHEro 3TamoB OTMEYEHbl W Ha psane pyaHbX
noneit Cpenamneii A3zun u Kapkasza. Tak, Ha CKapHOBO-LIEETHTOBOM MEC
TopoxiaeHuu [kunay 3ToT yron paseH 58°, Ha MecTopoxkaeHuu THP”
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Puc. 72. Pyanoe none Mataamb- 7
pe (Kyba). M'mctorpamma vacro-
Thl BCTPEYaEMOCTH (1) IOMEHTOB
¢ onpeaeneHHol  BenH4HHOH

A’
yrna ¢ mexay ocamu B (npo- & /
JI0/IbHAS  CKNaavaTocTs) M B /
(nonepeyHas ckn1ag4aTOCTh). y, /ﬁ
Mlo E.Il. ManHHoBCKOMY M /

z %

o

B.®. Yepusiuesy (1980 r.)
%

I — Gespyanwie gomens:; 2 —
PYAOBMEILAIOLIHE JOMEHBI

'Y
!
Hblay3 H Ha XalbKOMHPHT-2PCEHONMHPHTOBOM MeCTOPOXIeHHH Tapop oH He
mpeBbiaer 50°, a Ha CKAPHOBO-MONWMETANIMYECKOM MECTOPOXIEHHH
{KaHucaii on He Gonee 60°.
| Tlo wmuenmio 3Tux astopos [164], takas ocobenHocTh cTpoeHms
pynoememiarompuXx 610koB He ciyyaliHa. Bnokw u momeHsl co cpemHumu
3HAYeHHAMH YIJIOB MeXJy INapHHPaMH PaHHHX H MO3[HHX CKIAJ0K HaH-
fonee MHTEHCMBHO H CIIOKHO OepOpPMHDOBAaHBI, XapaKTEPH3YIOTCA pa3-
BHTHEM MHOTOYHCJIEHHBIX COCKJIA4aThIX M HAJIOKEHHBIX Ha CKI2A4aTOCTh
TPELIHH H COOTBETCTBEHHO DoJiee NPOHHIIAEMBI 1115 PYJOHOCHEIX PACTBOPOB.
OxapakTepH30BaHHBIH METOJ H3yYeHHS OUCIOLHMPOBAHHBIX CJIIOHCTHIX
TOJIL € ycrnexom Mo)KeT ObITh HCNONB30BaH NPH NMPOBENEHHH TeE0JIOro-
ChEMOYHBIX paboT W NMPOTrHO3HPOBAHHH Pa3MEIEeHHA PyIHBIX TeJ.
CkazaHHOEe HJUIKOCTPHPYETCA OWarpamMMol, Noka3sbiBarolluell 3aBHCH-
MOCTh OpyJaeHeHHA OT ocobeHHOCTed cTpOeHMs pa3HbIX 06JI0KOB pyaHOTO
nons Martaambpe (puc. 72).

4. YCTAHOBJIEHHUE NEPEMEIEHUA MO PA3PLIBHBIM HAPYUWIEHHAM

Buisicuenne 3THX napaMeTpoB pa3phIBHbIX HapyLIeHHH HMeET BaXXHOE
3HAaYCHHE NPH M3YYEHHH PYIHBIX MecTopoxjaeHHH. OHO ABNAETCH OCHOB-
HOMH 3amaveii, korga TpebyeTcs BHIACHHTh, T€ HCKaTh 4aCTh PydHOrO Tea,
CMELIEHHYIO MocnepyausiM HapymieHuem. HemanosaxHoe 3Hauenne nmeeT 1
Lycmuonnenue Hanpap/ieHHs NepeMeLeHni Mo PyIOHOCHBIM pa3pLIBaM B [TpO-
Lecce pa3BHTHA OpyJeHeHHHA. ITO crnocoOCTBYeT BHIACHEHHIO 33 KOHOMep-
HOCTeH pa3MellleHHs MHHEDAJIH3a lHH Pa3HBIX CTa/AHH B peenax MeCcTOPORK-
JIeHHs M PYAHOrO Mojs W B psAe ciyyaeB OaeT BO3MOXHOCTb Mpelacka-
3aTh NMOJOXEHHE B PYJOHOCHBIX pa3pbiBaX 00OrallleHHBIX Y4acTKOB, NPHY-
POYEHHBIX K MeCTaAM MX HCKPHBJICHHH M0 MPOCTHPAHHIO U NaJEHHIO.

Hanpasnexue ¥ aMniuTyly nepeMeIlieHHs MO Pa3pbIBHOMY HapYLIEHHIO
MOXHO BbIACHHTb Pa3/IHYHBIMH MeTogamMH. OHH OCBEIlleHbI B pA/ie ClelHab-
HBIX PYKOBOJCTB ¥ nocobuii u noapobHo paccMaTpHBaroTcA B 060061maro e
pabore WU.T1. Kymnapesa [69]. Mbl npuBeneM MHIIBE HeKOTOpPhIE cocobbl
PELLIEHHsA 3THX BOMPOCOB. TaKHMH ABIAKOTCA:

l. Busyansnoe HaGnrogeHwe HajJ nepeMelleHHEM [0 pa3phIBY IJacTta,
fafixuy unu Gonee paune#t pyaHo#t xunsi n1ubo xoHTakTa ABYX mopoa.

2. MocTpoenue mo cMelleHHIO OBYX XHIoobpa3ubix Ten (maex, Gonee
| PAHHUX PYIHBIX XHN H T.1.), NaJalOIIKX B Pa3Hble CTOPOHBI.
| 3. MocTpoexnne Mo NONMOKEHUIO ONMEPAOUIMX TPEIUIHH.
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Puc. 73. Cmewenus naitku (3awrpuxosano) no c6pocy (1) u casury (/1)
a— naan: A; — nofoxenHe naii KM B nexateM, A2 — B pHcAuem Gokax pasnoma; 6 — paspes: A\ w A) —
caeasl nepeceyeHHs Aafikn B nexadem W BHCAYem Gokax pasnoma B NPOCKUMH HA BEPTHKAIBHYIO MU10C-
xocTh. CTpenkaMi NOKa3jaHO HAMPABIEHHE OTHOCHTENLHOIO NEPEMENICHHA YYacTKOB nalikn

4. Habnronenne Haa 3arubaMH MJIacTOB MIIH MUIOCKOCTEH CIAHIIEBATOCTH,

5. MocTpoeHHe MO MOJOKEHHIO TPHPA3TOMHBIX CKIal0K BOJOYEHHS.

6. MHKpOCTPYKTYPHbIH aHA/TH3.

O HanpaeneHuM H TeM Gosee 06 aMnnUTyde nepeMelleHHs Mo pas-
pBIBY macTa, KOHTakTa AByX nopona nubo xunoobpasHoro Tena Mox-
HO CY[HTh JIHLIbL B TOM CJIy4ae, €C/IH, TOMHMO MOJOXeHHS pa30bIeHHbIX
y4acTKOB MX 1O Ty M JpYry:H CTOpPOHBI pa3pbiBa, M3BECTHA TAKXKE H JiH-
HHSi CKOJIBXEHMH, 'T.e. TepeMellleHHs B €ro MJIOCKOCTH. B camom nerne,
aHAJIOTHYHOE MOJIOXKEHHE OTHOCHTE/IbHO DPa3phIBHOTO HApyILIEHHA MOTYT
MMeTh CMEeIlleHHble 4YacTH TakuX Ten ¥ npu cbpoce, m npu cpsure,
H [IPH NepeMeuleHHH MHBIX THNOB. 3TO HETPYIHO BHAEThH HA MpHiaraemMoi
cxeme (puc. 73).

IlonoxXeHue JIHHAH CKONbXEHHUA B 30HE PA3PLIBHOTO HAPYLUEHHS MOMHO
ycTaHOBUTh mnyTem HabGniogennit Hag 6GOpO3daMM CKONBXKEHHA HA €ro
nosepxHocTax. Haknon ee onpenensercs HemocpeacTBEHHBIM H3MEpEHHEM
yrna nageHds 6opo3n ckosbkeHHs (B MPOEKUHH Ha BEPTHKAaJIbHYIO MJI0C-
kocTs). HampaBneHue ke OTHOCHTE/IbHOIO MepeMeLleHUs MOXHO ycTaHO-
BHTb, IPOBOASA MO TOH WJIH MHOH €ro MOBEPXHOCTH NafoHblo. IIBHKEHHE
nanoHu He OyneTr 3alepkuBaThecd 3a3yOpHHAMH, €CIH NPOBOJMTE €HO B
HAanpaB/IeHUH MEpPEeMELIEeHHs MPHJIErallIero Kk 3Tod nmopepxHocTH 6ioka
nopoa. Mo ob6pasuy, niobpaxkennomy Ha puc. 74, B3ATOMYy H3 Jiekayero
6oka pa3pbIBHOrO HapylleHHS H OPHEHTHPOBAHHOMY COOTBETCTBEHHO I10-
NOMKEHUIO ET0 MOBEPXHOCTH, no 60po3nam CKoMbXKeHHs YCTaHABIIHBAETCH,
4yTo 670K mopon nexayero Goka OTHOCHTENILHO BHcs4ero Goka mepeme-
1miajcs BIEBO.

Ecnu MMeET 1e/0 ¢ pyJOHOCHBIM HapylleHHeM U TpebyeTcs BLIACHHTH
HampaBJieHHe ABMXEHHA M0 HEMY B NpOIIECCE PYJOOTIIONKEHHA, TO HYXKHO
6bITh yBepEHHBIM, YTO GOpO31bl CKOJILXEHHA HA €ro CTEeHKax He cBfA3aHbl
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Puc. 74. 3apucoska obpa3ua noposiel, BIATOro H3 nexadvero 6oka kpyronapgasoiliero Casnra.

Xopowo Bugubl 60po3asl ckonskenns. [To mojoxkennio 3a3yGpHH ycTanaBIMBaeTcs, 4To 610K
nopoj BHcavero Goka pa3noma nepemelliasics BIpaso

C MOCJIIEPYOHBIMH MNEPEMELLICHHAMH. Hns pellieHHs MOCTaBJIeHHOH 3aJay4u
MOryT ObITh HMCNOJb30BaHBI JHLIL OOpO3aABl CKOJMBXKEHHA HAa BMeELLAK-
e nopone, ¢ KOTOPBIMH pyaHas (MNM XHIbHafg) Macca MJIOTHO cpacTa-
eTci (T.e. oMM kak Obl cBapeHnl Mexay coboif). B Takux ciyvasx
MOXKHO oTOuTh 06Gpa3sen, BKIroYalOIKi U MOPOJY H PYJHYIO Maccy.

Bmecte ¢ TeM HANo YHYHTHIBATb, YTO TNEPEMELUEHHSN MO pa3phIBHbIM
HapyLIEHHSAM MPOABIAKTCHA O4EHb CJIOKHO, YaCTO MEHSS HaNpaBJ/IEHHA.
CooTBeTcTBEHHO M 06Opo3aBl CKONbXKEHHS HMEKHT pa3zHOe MOJI0KEHHE
Jaxe HAa Heganeko OTCTOAIIMX yyacTkax. B takux cnyuasx obmiee sanpas-
JleHHe TNepeMelleHHs NPHXOAMTCH ONpeHeNiaTh NyTeM CTATHUCTHYECKOTO
H3MEPEHHS MX HANpaBJEHHA H YrJIOB NajeHHs.

Ipr oTcyrcTBuM 1WTPHXOB W 6Gopo3a ckonbkeHus A.A. Benuuxui
8] pexomMenayer MCIOJB30BaTh H3peaka HabmoJarUyrCcad MeENKYIO
BOJIHHCTOCTh (ro)pHpOBKY) Ha NOBEPXHOCTH CTEHKH pa3peiBa. OH yka-
3BIBAET, YTO JIMHHA [BMXEHHA OOBIMHO MEpNEHOHKYJAPHA K OCAM I3TOMH
BonuucTocTH. ITogo6Hoe cooTHOuleHHE MENKOH BOJHHCTOCTH Ha MOBEpPX-
HOCTAX CNaHLeBATOCTH B MJACTaX KPHCTAJUTHYECKHX C/IaHLIEB H HANIPABJICHHS
ABMXEHHA ObUIO mMoka3aHO Ha mnpHMepe mectopoxacHus Kru-Tebepna c
TMOMOLIBLI0 MEKPOCTPYKTypHOTo ananusa [128].

Ecnu M3BecTHbI HamnpaBlleHHE NepeMellleHHA MO Pa3pbLIBHOMY Hapylle-
HHIO H TOJIOXKEHHE B [MIAHE CMEUIEHHBLIX MO HeMy uacTell nnacra no-
ponsl, Nafiku, pyJoHOCHOH xuabl 1H00 KOHTakKTa OBYX NOpOJ, HETPYIHO
rpajuyecku onpene/uTh OOy aMIUIHTYAY NEPEMELICHUSN, a TAKKE Bep-
THKaJIbHYH0 H FOpPH30HTaJbHYI0 cocTaBasomue (Taba. 3).

IIpuMep coOTBeTCTBYIOLEr0 MOCTPOEHHS NpHBeJeH Ha puc. 75. Bepx-
HAf YaCTh pHCYHKa TmpeAcTaBisfeT nnaH yyactka. J[ajika, naparouas
nong yraom 60°, nepecekaercs mof ocTpbiM yriom (50°) co cmeme-
HHEM pa3ioMOM, HMeIHM yroa naneHus 50°. PazobuieHHble oTpe3kH
naiikn A um A; nokaszaHel 4acTod mTpHXoBKOH. Bopo3ael ckonexke-
HHsS Ha TMOBEPXHOCTHAX pa3jioMa HAKJIOHEHBl Nojd yriaom 55°; nmo HHM
yCTaHaBIHBAaeTCA nepemellleHHe BHcadero Goka mo Tuny cOpoco-casura.

Ins onpeneneHus aMNAMTYAbl NEpeMellEHHA NOCTPOHM (B ToM Xe
Macmtabe, 4To M UIaH) BEPTHKAJIbHBIH pa3pe3 — MpOEKIHIO MIOCKOCTH
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Tabauya 3
Tonpaskn yrna nAJEHHS MPH TepPeceMeHHAX He MNEPNeHIHKYIAPHBIX K NPOCTHPRHMIo
naactos {no B.A. O6pyueny [95])

Herun- Yron mexay npoctupanuem W auHHelk nepecevenus, rpaa

HblH yron

najenns, 80 75 70 65 60 55 50 ll:

rpan

1

10 9°51° 9°40° 9°24° 9°05° 8241 8°13 7°41' T06
15 1447 1431 1408 1339 1334 1228 1136 10 04
20 1943 1923 1853 1815 1730 1636 1535 14 25
25 24 48 2415 2339 2255 2200 2054 1939 18 15
30 2937 2909 2829 2737 2634 2518 2351 2212
35 3436 3404 3321 3224 3113 2950 28 12 26 20
40 3934 3902 3815 3715 3600 3430 3244 304]
45 44 34 4401 4313 4211 4054 3919 3727 3516
50 49 34 49 01 48 14 47 12 45 54 44 17 42 23 40 07
55 5435 5404 5319 5218 5103 4929 47135 4517
60 5937 5908 5826 5730 5619 5449 5300 5046
65 6440 64 14 63 36 6246 61 42 60 21 58 40 56 36
70 69 43 6921 6849 68 07 67 12 66 08 64 35 62 46
75 7447 7430 7405 7332 7248 7153 7043 69 14
80 7951 7939 7922 7859 7829 7751 7702 7600
8BS 84 56 B4 50 84 41 B4 29 84 14 B3I 54 B3 29 B2 57
89 88 59 B8 58 88 56 B8 54 88 51 B8 47 88 42 88 35

Il p v me p. Hanpasnenue obuaxenns obpasyer ¢ npoctupanneM fafiku yron 40°, Buaumsift yron
nageHus nattkn 50°. B seprrkansHoM cTonbue ans 40° Haxoaum 48°04' i 54°02°, cooTBETCTBY IOLUHE HCTHHHBIM
yrnam nagesus 60 u 65°. Hernnunoe nagenne naficn 6yaer 61°, rounee, 61°37°,

pa3phiBa M HaHeceM Ha Hero cljie[ nepeceveHus galiku B To#d M Opy-
roii ero crenkax. [Tockonsky pa3nom cedyeT HaiiKy MoJ OCTPHIM YrioM,
no Tabn. 3 omnpedenseM  yroJ €e majeHus, Kak OH BHIAEH  Ha BepTH-
KalbHOH mpoekuUuWH pa3noma. [Ind MCTHHHOrO yrja ee maJeHHs, PaBHOTO
60°, npu yrine nepecedeHus 50° on Gynmer pasen 53° 05'. Oxpyrnss a0
53°, oTcTpaMBaeM TIONIOXKEHHE CJIEJIOB TMepecevYeHHss OTpe3KoB JaiKH
Ha obeux creHkaX pasznoMa (moka3aHbl pelKoil IITPHXOBKOH, OTpe3KH
Al u A}). CoemuHas cnems! Bucsuux 60koB 060MX OTPE3KOB fafiku nuHuMell,
napannensHOH HampaBlieHH:0O 6OpO3] CKONbXKEHHA, MOJyYaeM aMILTHTYIY
CMEILEHHs MO pa3/ioMy B BEPTHKANbHONH NpPOEKIHH €ro MIOoCKOCTH. ITO
6ymer nmunusa Ci1C:. TopuioHTansHas M BepTHKaJIbHAS COCTABNSIOIIHE €€
6yayT cooTBeTcTBeHHO C\E M EC:.

Ins ompeneneHns aMNIWTYObl NepeMelleHHA B IJIOCKOCTH pa3ioMa
nejiaeM [JOMOJIHMTENbHOE MOCTpoeHHe. BbluepyHBaeM NMpSMOYTroabHbIR TPe-
yronbHUK, BeicOTA KoTOoporo paBHa CiE, T.e. mpoekuWH aMniauTyas! Bep-
THKanbHON cocTaBnfioleli Ha BepTHKAaILHOM pa3pese, a MPOTHBoJeKa Uil
yroj COOTBETCTBYET YIJIy majieHus paiinoma. ['unoTeHy3a 3Toro Tpeyrofib-
Huka C;D noka)eT BeIHYHHY BEPTHKAJIbHOW aMIUIHTYOB! mepemMelleHHA
B IUIOCKOCTH pa3noma. McTHHHAas aMINUTY/a W MONOXKEHHE IMHUH KOCOTO
nepeMelleHHs ONpPENesIATCH KaK THIOTEeHY3a MpAMOYTOJBHOTO Tpeyrojib-
HHKa ¢ katetamu C1D u DC, 1.e. nuuueii C,Cs.
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Yron mexjy npocTHpaHueM H JuHHeH nepecevenus, rpaa , McTHH-
4 Hbill yron
40 3 30 25 20 15 10 } 5" naneHus,
rpaa
‘ﬁ + }

6°28" 5°46" 6°02° 4718 32T AT IPAYY S 10
9 46 g 44 7 38 6 28 514 333 2 40 120 15
1310 11 48 10 19 8 45 7 06 523 3137 1 49 20
16 41 14 58 1307 1109 9 03 6 53 4 37 22 25
2021 1819 1606 1343 1110 8 30 5 44 253 30
2414 2153 1918 1629 1328 1016 6 56 33 35
2820 2542 2245 1931 1606 1215 817 4 11 40
3244 2950 2633 2255 1853 14130 9 51 4 59 45
3728 3421 3047 2644 2211 1709 11 41 5 56 50
4233 3920 3532 3107 2602 217 1355 7 06 55
48 04 44 47 4054 3614 3029 2408 16 44 8 35 60
5402 5053 4659 4211 3615 2902 2025 10 35 65
6029 5736 5357 4916 4313 3525 2530 13 28 70
67 22 64 58 61 49 57 37 51 55 44 01 3257 18 0l 75
74 40 7275 7034 6721 6243 5544 44 33 26 I8 80
8215 Bl 20 8005 7819 7539 7120 6315 4454 85
88 27 BB I5 8B O 87 38 8705 B609 B84 15 78 41 89

Hamu 6bi1 paccMoTpen Gonee obumii cnydail, xorga pasioMm nepe-
cekaerT Jaiky moJa ocTpeiM yrnoMm. Ecnm mexay nmpocTHpaHHeM OadkH H
pasnoma yron pasBed 90°, BBOAMTL MOMpaBKy Ha Yroj najeHHs AaHKH
NpH MOCTPOCHHH pa3pe3a, KOHe4yHO, He TpebyeTca.

Ilpu nepeceveHHH pa3pbIBHBIM HapylIeHHeM KaKHX-MHbGo ABYX yuiM-
HEHHBIX TEJl, HMEIOUIMX pa3Hbie INEMEHTHI 3alleTaHUA, NPOCTHLIM NOCTPOe-
HHEM ONpEeNeISIOTCA U NOJIOKEHHE THHUM CKOJIbXKEHHA U oblas aMnnuTyaa
nepemeltieHns. IIpaumMep Takoro mMocTpoeHHs NpHBeaeH Ha puc. 75, I1.

[lge pmaiikn, majaroliHe B pa3Hble cTOpoHBI Mof yrnamu 50 u 80°, me-
pecekaroTCs CO CMeELIEHHEM pa3ioMOM, 06pa3ylolllMM C HHMH B IUlaHe
cooTBeTcTBeHHO yribl 80 u 40°. B nexauem 60Ky pasnoma pacrnoyioXkeHbl
Tpe3kH 3THX gpgaek A, u B, a B BHcAueM — A4, u B; (Bce
nokasaHbl 4acToH wTpuxoskoi). [logo6HO NpeablaAYIIEMY npHMEPY, AenaeM
BEPTHKa/bHBIH pa3pe3 — MpoekUHIO MIOCKOCTH pasnoma. HaHocum crebl
nepecevyeHuss Jaek Ha ofemx cTeHkaX, BBeds TOMPaBKH Ha yIrJIkl maje-
HuA no Tabn. 3. [Ina paiiku A yroa najgeHus, BHAMMBIH Ha BEpPTHKallb- -
HOM pa3spese, 6Gyger 50° (T.e. TOT »e, 4YTO M HCTHHHBIH), a 1ans
paiixku B — 74°50°, wnu oxpyrnedHo 75°. Ilony4eHHble TpOEKUHH
Jack (oTMeueHbl pejaKoil WITpUXOBKOH) nomapHo npojoimkaem [0 mepece-
vyeHusa. Jluuus C,C:, coenuHsollas TOYKH MEpeceYeHHs cinefoB obenx
faek, GyJeT COOTBETCTBOBAThL MOJIOKEHHUIO JIMHHH CKOJIbXEHHA H MOKaXeT
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AMIUTHTYIy NepeMelleHHs B BEpTHKaIbHOH MPOEKIHH NJIOCKOCTH pa3jioMa.
O4eBHOHO, YTO B pAacCMOTPEHHOM TNpuMepe BHCcA4YMi GOK mo pa3snomy
onylleH npu HebGonblIoi ropuloHTaNbHOM cocTasnsiouieii. C noMolIbio 1o-
NOJIHUTENILHOrO MOCTPOEHHN M3 TPeyrojbHuka BC,C; NOJyYaeM JHHHIO
C\Ci, BBIPAXAOWYI0 TOJOXKEHHE JIMHHH TKOJBLXEHHS M AMIUTHTYIY
nepeMellieHHs B MIOCKOCTH pa3pblBHOIO HAPYLLIEHHS.

Mo nonoXeHHIO ONEPAKLIMX TPEUHH NOPH OTCYTCTBHH KakKHX-IHGO
APYTHX JaHHBIX MOXHO OMNpeAe/HTh JHIlbL HANpaBJEHHE OTHOCHTE/ILHOTO
nepeMelleHHs DJIOKOB MOpoOJ, NPHIEralolHX K pa3peIBHOMY HApyIUEHHIO.

| O6pa3oBaHHe OMEPAIIHX TPEIIHH 0OycnoBleHO ABHXXEHHAMH MO OCHOB-
| Homy pa3pbiBy. COOTBETCTBEHHO IHHHA HX CONPMKEHHA 32 KOHOMEPHO
CBf3aHA C HANpaBJICHHEM MEPEMEIIEHHA, T.6. C TMOJIOKEHHEM JIHHHH
ckonbxeHusi. B pa3n. 1 rn. 1 6bino oTMedeHo, 4TO CTpenka, MOKa3bi-
BalOLIas HAMpaBlieHHE MEPEMEIIEHHs MO0 OCHOBHOMY pa3JioMy, MOBeEp-
| HyTa ocTpHem B OCTpHIi yron, o6pa3oBaHHLI NOBEPXHOCTHIO 3TOTO
pasnoma W onepsioliell TpeunHo# otpeiBa. OTCIOOa, 3HAA MOJIOKEHHE
| THHHM CONMpsXEHUS OMNEPHIOILIMX TPEIIHH OTPhiBA H OCHOBHOrO pa3jioma,
MOXHO BBISCHHTh HanpaBJieHHE MNEePEMEIUCHHA BIONb HEro. JTO JIETKO
BBITIOTHHTH MYTEM MPOCTOr0 MOCTPOEHHS ¢ MOMOIIBIO ceTkH Bynnda.

IIpumep pewmesus Takod 3anmauum npuBeneH Ha puc. 76. IlnockoctH

OCHOBHOTO pa3pbiBHOT0 HapyweHus (80°, nanenue FOB £70°) u onepsromeit

TpemHsl oTpeiBa (30°, nmagenue KOB /80°) HaHeceHBl Ha MNpPOEKLHIO
| nonycdepet. dyru 6onbuoro Kpyra BLIpaXkaroT HX MepecedyeHue ¢ nonayche-
tpoﬁ, a xopasl (MO OgHaAMETpaM CETKH) SABNAKOTCA CleJaMM MepeceveHHs
HX C OCHOBaHHEM MoJychepsl.

Jluaus nepecedeHus obenmx mnuockocTell, MOKa3zaHHas Ha 4YepTexe
KHpHBIH uepTo#l, HakioHeHa Mo asumyTy 122° nopm yrmom 68°. Ot mec-
Ta nepece4eHHs Ayr GONBIIOTO Kpyra, OTPaXaIlHX NepeceyeH e MI0CKOCTH
pa3jioMa M OnepAIoLIMX TPEelMH ¢ nonycdepoit, no ayre, COOTBETCTBYIO LIeH
| ocHOBHOMYy HapylleHHIo, oTknaneiBaeM 90°. Tlonysaem Touky, KoTopas
| COOTBETCTBYET TOUYKE mepecedeHHs ¢ nonychepoil NHHHH CKOMBKEHHS MO
JAaHHOMY pa3pbIBHOMY HapyuleHHio. OHa pacnojioeHa B ero MJOCKOCTH
W HaKJIOHeHa no a3umyTty 74° mon yrinom 25°.

®opMHUpPOBaHHE PYIOHBIX MECTOPOXIEHHH mMpecTaBaseT cobo# croXHBIH
npouecc, pa3BuBalollMiics BO BpeMeHM, OOBIYHO NpH MOC/IEOBATENbHOM
NpOSBIEHHH paAfa crTaguil MHHepalM3alMH, Ha ¢GOHe mnepeMelIeHHH,
cnocobBCTBYOIHX NMPHOTKPBLIBAHHIO pa3pbiBHLIX HapyweHui. [lostomy npu
H3IY4YeHHH HCTOPHH pa3BHTHA CTPYKTYPbl MECTOPOXAEHHS HYXKHO 3HATh
HampaBJIeHHEe NepeMelleHHit pa3fenbHO [UIS KaXOOH CTafHH Tmpolecca H
COOTBETCTBEHHO BHHMATENIbHO M3YYaTh W COMOCTABJATH BBINOJIHEHHS Ome-

| mEecaa

Puc. 75. OnpenencHue HaNpaBIcHHA H AMILUTHTY /Bl CMELIEHHA A€k MO pa’lnomy

I — cmeweHa oana nafika, u3secTHo nonoxenne Gopola cxonk s I — bl ase nafixu, Hme-
JOLLIHE Pa3IHBIE 3IEMEHTH 3aIETAHHA. @ — NNAaH; § — BEPTHKANbHA A NPOEKIHA N0CKOCTH PalIOMa M 10N0N-
HHTE/EHbIC NOCTPOCHHA, A1 By u A2 B: — OTPE3IKH CMELUCHHBIX Jack B ickavem H Bucsvem Gokax pasioma;
A1 B u A1B) — cnesibl orpaHHYEHHbIX PA3NIOMOM OTPE3IKOB [aeK B fIekaueM i BiCsuem ero Gokax. JInuua
< 3yb6uaTolt oTopouxolt — npoexuns emuoll nosepxuoctTH; Ci1C; — obWAN AMNANTYAA NEPEMELIEHHMA,

| OTHECCHHAA K BEPTHKAILHON npoekuum pasnoma; CiEn EC: — BepTHKANLHAS H FOPHIOHTAILHAN COCTAB-
nsomme; CiC: — NONOKEHHE THHHK CKOJBXKCHHS M OGIIAR AMIIMTY/IA NEPEMEIICHHS B IOCKOCTH pad-
noma
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JUNUR LHERBIEE-
1] k74 L 2.

Puc. 76. OnpenencnHue OpUEHTHPOBKH JIHHAH CKOJIbXEHHA B ILUIOCKOCTH paijioMa
A — N0 NONOKEHHIO ONEPRIOIMX TPeluHH oTpbiBa. JIHHUS COnpRAKEHUA Pa3nOMa ¥ onepRiomel TpewHEL
nojaazumyTom 122°, nanenme Z68°. JIWHHA CKONBXEHHA PACNONATAETCA B NIOCKOCTH padsioma u o6pasyer
¢ nuuueii conpskenns yron 90°. Oxa npoxoaHT nol asumyTom 74°, nanenne £25°; 5 — no nonokenw
nosca Tpemun [37): A B (J) — naockocTs emecTHTes; /' — nomoc 3Tolt naockocTw; /1 — NaocxocTs one-
pRiouieil TPeUHHbI; 1I' — nonioc 3ol naockoctu. Wirpuxosod nuumedt noxasaxa NpOoeKUHA MNOCKOCTH
nosca TpemwnH Ha Bepxuell nonycdepe

PAIOIUMX TPELIMH OTPhIBA H OCHOBHOIO pa3phlBHOrO HapyweHus. Crnenyer
HMETL B BH/Y, 4TO MNpPH TNEpPEeMEHICHWW TIO Ppas3loMy B HalpaplieHHH,
6nH3KoM TpeaIUIecTRYIOIUEMY, YacTO YHac/leAyroTcs paHee obpa3oBaHHbie
onepsOIIHe TpelHHbl (KaK 3TO BHIHO Ha nmpHMepe I'nasHOH 30HBI pyn-
Horo mona Yyxyp-Ibkunra) [72]. B Takux cayvasXx HEOQHOKpATHBIE [ie-
peMelLleHHs M HX HanpaBJieHUs GUKCHPYFOTCA JIHILE 110 COOTHOLUEHHAM KT,
BBINOJHAKIIHX 3TH TPELIHHBI.

Ecnu xe nocneayioliHe ABHKEHHA [0 pa3jioMy HMEIT HHOE HANpAB-
neHwe, 4eM B npeAbigymmi#i oTan ero pa3sBHTHA, MOTrYT BO3HHKHYTh
omepsIOIIHe TPEIIHHbI HHBIX HAaNpaBJIeHHIA.

BuisBnennio HEOJHOKPAaTHBIX NMepeMeLUeHHH MOXeT oKa3aTh NMOMOILb
Ta K Ha3biBaeMbId cnoco6 NOSACOB TPELIMHOBATOCTH, MpeaioxeHusli B. H. Ha-
Hunosu4em [37)].

Ha npoekuuto monycdepsl (no asropy — Ha cetky lliMuara) nanocar-
cA MJOCKOCTh CMECTHTEeS M CTATHCTHYECKH OMNpejefieHHble MJIOCKOCTH
ONEPAIOMIMX TpeliH. MeToa npeanoJiaraeT HajH4YMe H TPELIHH OTpbIBa, H
TpellHH ckajbiBaHud. Ho wallle JOCTOBEPHO MOXHO TOBOPHTH NuuIk 00
OonHOH cHcTEMe — TpellMHaX OTpbiBa. KOHEYHO, HAHOCHTH TpeUIHHBI
MOXHO H ¢ nomoubi ceTkd Byneda. DTo pamke nyumie, nocKoNbKy
oHa Gojiee npaBUIILHO OTPAXaeT COOTHOLIEHHS YIJI0B H JOPMY Ma KCHMYMOB.

Ha mpoexuun nonychepni nonioca niOCKOCTeH CMECTHTENS H omepsio-
WMX TPELHH pacnojioxkaTtcs BAosb ayru Donslioro kpyra, obpasys "nosc
TpelnHOBaTOCTH" (CM. pHc. 76,5).JIuHHA, coeAMHAOIIAS LEHTP AHarpaM-
MBI C TOYKOH nepeceyeHHs NPOEKUHH Ha nonycdepe MIOCKOCTH CMEC-
tutens (AB) u nnockoctH mnosca (Ttodka D), COOTBETCTBYET JIHHHH
[OBHXEHHA [0 pa3nomy. OHa Nepnes MKy ISpHA AUHKM CONPIKEHHA Npoe KIHA
NJOCKOCTH CMECTHTENS H ONEpAIOMAX TpewmuH (T.e. nmuuum OB;). IlpH
WHOM HATIPABJIEHHHN TEPEMENICHHS B MJIOCKOCTH CMECTHTEJIA NOAC TPELHHO-
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c. 77. Onpeaesenne NOJOKEHHA APHHPA CKIAAKH BOJIOUYECHHS H YCTAHOB/IEHHE HANPAB/IEHHS
peMellleHus, o6ycnoBHBUIErO €€ BO3IHHKHOBEHHE

A — NpH 01HHAKOBOM NPoCTHPaHHK 060KX kpbutbes. IlapHup neXHT B ropusOHTaILHON NOCKOCTH, JlH-
. HPA IBWKERHA — B NJOCKOCTH NJIACTA M HANIpAB/IEHHE — B CTOPOHY HAK/IOHa CKNafikH; 5 — NpH pasubx
AIMMYTAX npocTHpanua kpbiises. LlapHup norpyxaerca mo asumyty 242°. JIuHHA OBHKEHHA — B [LIOC-
KOCTH Mnacta Hanpasnewa nops yraom 90° x mapuupy B CTOPOHY HaK/IOHa CKNagkH

aToCTH Gyner uMeTh Apyroe nojoxeHue. Tak Mo onepsAOLIHM TPeIIHHAM
bIFB/ISETCH HEOMHOKPATHOCTh mepeMenieHni no pasnomy. Ilocnenosa-
€/1bHOCTh HX TPOABJIEHHA onpenenseTcs nyTeM HabmoneHu#t Hajx Bo3pa-
THBLIMW COOTHOLIEHHAMH TPEIUHH, BhINOJTHEHHLIX PAa3HbLIMH MHHEPAJIbHBIMH
6Gpa3zoBaHHAMH.

Tlo mnonoxeHuio NpUPA3IOMHBIX CKIaJOK BOJIOYEHHA HampaBJieHHE
€peMEILICHHA MOXHO ONPEJC/IHTh UCKONN W3 TOrO, YTO JIWHHA IBHKEHHSA,
exallas B MIOCKOCTH HApylUIEHAS, OPHEHTHPOBaHA NEPNEHOHKYJIAPHO K
POEKIMKM HA Hee MApHMpa CKNaJlKH, a HamNpaBleHHe ONpeneiseTcs Ha-
KJIOHOM ee OCeBO# MOBEPXHOCTH.

PemmnTs 3Ty 3a/ja4y MOXHO TakXe C MOMOIIBIO MPOCTOrO MOCTPOEHHS.
OCKOJIbKY MOJIOXKEHHE IIapHHPA CKJIAJKH HEMOCPEACTBEHHO W3MEPHThL He
cerja ynaeTcs, MOXHO HCNOJIb30BaTh 3aMeEphl JIEMEHTOB 3ajieTaHus €e
pblJIbEB, KakK 3TO GbUTo noka3ano panee. [lpwMepsl onpeneneHus Hanpas-
€HHA TepeMelleHHs MO0 pa3fioMy C HCIOJIb30BAHHEM CKJIAJOK BOJIO-
HWS NOKa3anbl Ha pHc. 77.

IIpubnuxeHHO HanpaBlieHHe NepeMelIeHHs MO pa3pbIBHOMY HApyule-
HHIO, TepecekarolleMy cnabo KOHCONMMIHPOBAHHYIO CJIOHCTYHO TOJIILY,
MOHO OnpeleJdTh no 3arubam nnactoe okono Hero. Marubanme nnac-
Ta 0KOJIO pa3phiBa MOXHO PACCMaTPHBATh KakK Pa3opBaHHYIO UM (rekcypy.
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CoOTBETCTBEHHO HalpaBJIEHHE ONpENENISETCS N0 PacTATHBAHHIO €ro, a mo-
JIOXKEHHE JIMHUM [BHXEHHS — KaK MNEpIEeHAUKYNApD K MNPOEKLHH OCE
neperu6a nnacra B MJIOCKOCTH OCHOBHOTO Pa3pbIBHOTO HapyLUEHHS.

OmnpejenieHHe HANpaBlieHHWsi NEPEMENIeHUS N0 pa3pbLIBHOMY Hapyiie-
HHIO C IOMOLIBK MUKPOCTPYKTYPHOTO aHajiu3a OCHOBAaHO Ha TOM, YTO NpE
OBHXXEHHH BJOJIb €ro IUIOCKOCTH HEKOTOphIE ONTHYECKHE H KPHCTal -
JiorpaHuyecKue 3JIEMEHTHI 3€peH Nnoponoobpa3yroluXx MHHEPAJOB B IPE-
Nexanyx K paspbiBy NOpoaax NpHOoGPETalOT OPHEHTHPOBKY, OTPAXKAIO LY
3T0 naBWXeHue. s Takux Hene# uallie BCEro MCMOJb3ylroTcs KapOoHaT:
u kBapnu. IlogpoGHee OCHOBBI M BO3MOXHOCTH 3TOH METOOMKH OCBE-
meHsl B pa3a. 3 ri. VIL

Cregyer MMEThb B BHAY, YTO METOOMKA MHKPOCTPYKTYPHOTO aHaJIE-
3a BeCbMa TpPYAOEMKa, K TOMY € He BCEra MOXET ObITh NMpPHMEHEEH2
(BCnEACTBHE OTCYTCTBMS B TNOPOJE COOTBETCTBYIOIUX MHHepanoB). Ez
HCTIONIb30BaHue Ienecoobpa3Ho JMmbL B TEX ClyyasX, Korza JIpyrue
crocobbl He N30T yAOBJIIETBOPUTEILHOIO OTBETA HA MOCTaBJIEHHBIH BOMPOC

5. ONPEAEJEHHE CKJOHEHUA U HLIPHHHUSA
(MMOTPYXKEHHUSA) PYAHBIX CTOJBOB

Panee Hamu 6BUIO paccCMOTpEHO OINpeAe/IeHHE MOJIOKEHHS B INPOCT-
PaHCTBE JIMHEHHBIX U MIOCKOCTHBIX 3JIEMEHTOB CTPYKTYPHI IyTEM IIPOCTOTO
rpaduyYecKoro NOCTPOCHHS C NOMOUIBIO cTepeorpaduyeckoff npoekuu=
(cetkm Bynbda). Crone Xke mpocTo, moJjb3ysick ceTkoi Bynbda, rpads-
YeCKH OINpEHE/IUTh IOJIOXEHHE B MPOCTPAaHCTBE pPYAHBIX CTOJ6GOB, T.c.
yXke 0O0BEMHBIX 3JIEMEHTOB CTPYKTYpPHI. [IJIs 3TOro JOCTaTOYHO YCTaHOBHTE
HX yroJl CKJIOHEHHS H OCOOCHHO a3HMYT H yroJyl HelpsHHA. Tako# cmocob
gaeT ObICTPBIH OTBET W 3HAYMUTENBHO NPOIMIE MATEMATHYECKAX W MHBIX
rpaguyec KX METONOB ONpEEICHMH 3THX apaMeTPOB.

Ha npakTHke 4acTO NOJIOXKEHHE PYAHBIX CTOJIOOB ONpEnNENAIOT, CO-
NOCTaBJigsd KOHTYDBbI HX, BCKDBITHIE Ha pa3HbIX ropH3oHTax. OnHako
3TO BO3MOXHO JIHIIL B CIIy4Ya€ 3HAYHTEJIHOIO pAcHpOCTPAHEHHA HMX Ha
riy6uny. Ilpu Hanuuuu psOa pyAHbIX CTOJOOB, He MMeronMX G0bmo# npo-
TSAKEHHOCTH, U NPH OTCYTCTBHM JIOCTATOYHOTO KOJIMYECTBAa BOCCTAIOLINX,
yBS3Ka MOACEYEHHH HX Ha pa3HBIX TOPH30HTaX HEPEAKO NPHBOAHUT X
omubKaM.

Ecniu ecTh NHIIb OOHO MOJACEYEHHE, BCKDPBIBAKOLIEE MEPEXOJ OT
6e3pyqHOro yyacTka K OpYICHEIOMY, HCMOb30OBAaHUE rpaduyecKoro MeTo-
Ila C TOMOILIBIO CeTKH Bynbda MoxeT JaTh B JOCTaTO4YHO#H Mepe JOCTOBEp-
HBIi TIPOTHO3 O NOBEJEHHH DPYAHOr0 CTOJ0a, BO BCAKOM Cllyyae Ha
6mxailieM HHTEpBaJe.

Ha mecTopoXaeHHSX XHJIBHOTO THNA Nepexon oT Ge3pydHOro yuact-
Ka K OpYAEHEIOMYy, HHOTJA [OOCTATOYHO pe3Kuil, ompepensercs mibo
HEPOBHOCTSIMH TNOBEPXHOCTH CTEHOK pa3pbiBa, JMOO CONMps KEHHEM, Imepe-
CEYCHHEM HECKOJIbKHX pa3pbIBHBIX HapyLIEHWH MJIH mopoh, Giarompusar-
HBIX [JIS JIOKaJIM3aLUHH OpPYIEHEHHS MO CBOHM XHMHYECKHM MJIH (PU3HKO-
MEXaHHYECKUM CBoicTBaM, 1160, HaKOHEIl, HaJIMYHEM MOPOJ, MPEACTABIIS-
OIIUX crabompoHUIaeMblil 3KpaH O PYSOHOCHBIX pacTBopoB. Bo Bcex
TaK#dX CJy4asiX OPHEHTHPOBKa PYyIHBIX CTOJIOOB B NMPOCTPaHCTBE OMpere-
JISE€TCH COYETAHHEM [IBYX IUIOCKOCTHBIX 3JIEMEHTOB CTPYKTyphl. 3anava
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c. 78. OnpejeneHne cKNOHEHHA M HbIPAHUA (CKaTeBaHHA) pyansix ctonbos. [To B.®. Yep-
wimeBy [27]

A — HaHecEHHE HA BOCKOBKY 3/IEMEHTOB 3JaJicraHHs pyAHOTO WHTepsaja (npocTHpande 20°, majcHue
€3/60°). Wrpux C("cesep”) va Bockoske copmeled ¢ o6osnaucnnem 20° Ha ceTxe Bynsda (nenenns va
HEM B TOM K¢ NOPRAKE, 4TO W 8 TOPHOM Komnace), 5 — wanecewwe InemMenToR lancravus Gespyasore
(HAH ManoMOmHOro) HETepBana (npocTupakke 40°, nagenne C3 £30°) va Ty xe sockosxky. Wrpux C ("ce-
Bep”) conmenieH ¢ o6 o3navennem 40° Ha ceTxe Bynsda; B — onpeaenenue yriia cKIOHEHHA Py AHOro cTON-
6a. Ocnoranue gyrs 60NLMIOro XPYra HA BOCKOBES, BHIPANAIOUILE NONOKEHHE NAOCKOCTH PY AHOTO HETEpP-
BAJIA, COBMEILEHO C BEPTHKANBHLIM IHAMETPOM ceTKH Byneda. ¥ron mexay I/ w 6 nuxafitunm nonrocom
CETKH (B JAHHOM CITy4ae — C I0X HbIM) — IHAYEHHE YT /1A CKNIOHEHHA (B HALLEM CiTydae OH paseH 18°); '— on-
PEOCNCHKE YT A HHPAHKA pyanoro cTonGa. Touxa I/ cOBMEIICHA ¢ BEPTHXATLHLIM ARAMETPOM CeTXE Byne-
ta. Monoxenne wrpuxa C ("cepep”) Ha POCKOBKE OTHOCHTENLHO FPASYCHOTO Ae/ICHHA HA CETKe NOKAKET
A3HMYT HBIPAHHA (B JaHHOM ciy4ae — 9°), a yron, oTcunTanHmillt 0o 6mmxafimero (B nannoM cnyvae — ox-
HOTO) NOMKOCA CETKH, NOKANKET YyToN HuIPAHWS pyanoro ¢Tonba (B HawieM npumepe ou pasen 16°)

NOCTPOEHHA CBOAMTCA K TOMY, 4TOOBI YCTaHOBHTB [OJIOXKEHHE JHHHH
nepeceveHHs 3THX 3JIEMEHTOB, KOTOpas B KOHEYHOM CuYeTe M ONpeienseT
nonoXenue pyAHoro cronba B npocTpancTBe. TeXHUKA NOCTPOSHUS BPOCTa
H OCHOBBIBAETCA Ha PacCMOTPEHHOM paHee crocobe orobpaxeHus mioc-

KOCTHBIX 3nemeHTOB. [logpo6Ho oHa M3nokeHa B ctaThe B.®. YepHslesa
[27]. ,
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Pue. 79. TIpsmMepbl onpe/ie/IeHHA MONOXEHUA PYAHBIX cToN60B
A — pyansie ctonbut Ha neperuGax papuikbix HApywennit: / — npu casure (a) 3aneranue paspuisa 06-
wee — npocrupatue 70°, nagenue OB L60° | na wirnbax (6) — 280°, napeuwe FO3 £70°, auuns conps-
weHus — ayumyT 140° £60°; 17 — npu cbpoce (a)  npu Hansure (6); obuwe€ sanerauue pasppisa — npo-
cTHpanue 50°, nagenne C3£70°, Ha narube — npocTrpanne 70°, nanenue C3 £40°, MHHKA cOnpaxeHHs —
aaumyT 225° £24°; B — pyausiit cTon6 Ha nepecedeHHH pa3phiBos PasHbIX HanpasaeHuH, SnemMeHTH
3ajieranHs paspuiBos — npocthHpanue 300°, nageuwe fO3 L70 w 55°, nagenne KO3 £60°, nuHua conpi-
XeHHA paspplBoB — atuMyT 160° /58°; B — pynuuiii cton6 wa nepecesenunn paspeiaom nopoa, 6naro-
NPHATHBIX JUIR PYZOOTHOKEHHR. DNEMEHTH! dJaneTanus palpuisa — 310°, nagenue KO3 £70°, nnactd
6naronpHaTHBIX NOpoa — NpocTHpaue 55°, nanenue OB £20°, nuHus nepeceuenns — asmmyT 135° £18°



Mycts B wamiem ciayyae oborallleHHbIH y4YacTOK MpHypodYeH K HHTEp-
any Kakoro-nubo NnioCKOCTHOTO 3NeMeHTa (Hanpumep, TPEUiHHE) ¢ mpo-
cTHpannem 20°, nageHHeM K ceBepo-3anmany noa yrinom 60°. Ilpunexa-
muii OespyaHblif yyacTok umeeT mnpocTHpanue 40° H mageHHe TaKKe
X cesepo-3anmajay noa yriaom 30°. JIMCcT BOCKOBKH ¢ HauepuyeHHOH Ha Hei
DKPYXHOCTbK) TOrO Xe [HAMETpa, 4YTO ¥ cTepeorpaduueckas ceTka
(1.e. 20 cM ans ceTku Bynbga), Ha KoTOpO#H OTMEYeH WITPHX, O TBEHAIOWIWI
HanpaB/ieHHIO Ha CeBEp, HaknalabiBaeM Ha ceTKy Byneda, okpyxHOCTB
'KOTOpO# pa3sgnesleHa Ha rpajyckl B TOM Xe [OpAJKe, 4TO H Ha rop-
HOM Komnace. BpaumeHueM BOCKOBKM IUTPHX, NOKasbiBaloIUHA Ha Hel
HanpaBplieHHEe Ha CeBep, COBMeEIUaeM C [eJIeHHEM Ha OKPYXHOCTH CeTKH,
oTBevatrouiuM 20°, ¥ mpoBoaMM ayry Oonbinoro Kpyra mo MepHIHAHY
(CETKH, OTCTOAILEMY OT BepTHKajbHOro auamerpa Ha 30° pieBo (monmonHH-
TenbHbl yron x 60°). Ota nyra (/) npeacraBnser coboil npoexunro
nepeceyeHUs NJIOCKOCTH HAHECEHHOT0 HaMH OPY/EHENIOTO Y4YacTKa TPeimiu-
Hbl ¢ mnoBepxHocTbio mnonycoepsl (puc. 78, A). 3atem, He cHuMas
BOCKOBKH ¢ ceTku Bynbda, nyTeM ee noBopoTa IITPHX, yKa3blBalUIHi
Ha cesep, coBmemjaeM c genenueM 40° OKpYyXHOCTH CeTKM H CHOBa
NpoBoAMM [Ayry OONpLIOro Kpyra, TENEph YXe 0O MEPHAWAHY CeTKH
Bysnsda, orcrodleMy OT BEpTHKalnbHOro auamerpa ee Ha 60° k Boc-
oky (II). Ona oTpa3uT mnojioXeHHe BTOpoil niockoctw — Ge3pyaHoro
MHTeppana ¢ mnpocTHpannem 40°, HaknOHEHHOH K ceBepo-3anany mnox
raom 30° (puc. 78, B). Dt gyru Gonbluore Kpyra nepecexaroTcs
10 JHHHH, MPOEKUHs TNepecedeHHs KoTopoit c¢ nonaychepoik obosHayeHa
‘Toukoit /I (cm. puc. 78, B). Ilpoekuuns xe camMoil JHHHH HX TepeceyeHHA
OEJMHAET ITY TOUKY C LIEHTPOM AHarpaMMel — Touko# O.

Ilna onpeneneHHs yrna CKIOHeHUs pyaHOro cronba BpalieHHeM BOC-
KOBKH COBMelllaéM OCHOBaHHE (KOHLBI AyrH 60/ILIIOr0 Kpyra, OTpaxaro e
MOJIOXKEHHE OpYyIEeHeNoro HHTepBala) ¢ MOJIIOCAaMH cTepeorpaduyeckoi
ceTxu (puc. 78, B) W OTCYMTBLIBAEM B rpajycax OTpPe30K IOyrH Mexay
Touko# /1 v GnuxalliAM NOMKOCOM CETKY (B HAlEM Clyyae HKHBIM). ITO U
Oyner cooTBeTcTBOBaTH Yriy CKIOHEHMA pyaHoro cronba. B Hauem
npumepe oH paBeH 18°. Yro6el ompenenuTe asHMyT H Yroa HbIpAHHS
{norpyxeHnusi) pyaHoro cronba, BpameHuemM BockoBkH Touky I (a coot-
BETCTBEHHO M IMHUIO nepecedyeHus nnockocred, oTpaxarommx oba untep-
Bajla — pyaHOTO H De3pyaHOro) COBMELLAEM C BEPTHKAJIbHBIM JHAMETPOM
{ceTkn, OTCYET MO KpYry CeTKH, ¢ KOTOPbIM COBMAaJaeT ILITPHX, YKa3bl-
BalOIIMil Ha ceBep Ha BOCKOBKe, MOKaMeT a3HMYT MPOCTHPAaHHA HBIPAHHA,
a OTpe3oK Ayrd B rpajgycax oT Onwxajiiliero nonwca ceTKH A0 TOYKH
IT (oTcuMTaHHBIH MO ee BEPTHKAJbHOMY [HAMETPY) ONpEAENUT yron
HBIpAHHA pyaHoro cTonba (puc. 78, I). B Hamem cnysae asHMyT
| HblpsHua paBeH 9°, a yron — 16°. IIpuMepsl ompeneneHHs moJoXe-
|HHf B NPOCTPaHCTBE OCHOBHLIX THNOB PYIHBIX CTONGOB mpHBedeHBI Ha
pHc. 79.
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TJIABA VII
CINEUMAJIBHBIE METO/JIbI HCCIHEAOBAHHUSA

K cnenmanbHbIM MeTO/aM HCCIENOBAHHSA NpEX[e BCEro clelyeT ot-
HECTH LLIKPO KO MTPHMEHAEMOE re0JI0Ta MH H3YYEHHE MEJIKOMN TPELIHHOBATOCTH
rOpHLIX MOPOJ, HIH TPEUHHHYK TeKTOHHKY. CTATHCTHYECKHE H3MEDPEHus
3/IeMEHTOB 3aJIeTAHHA TPEIlHH Ha IUIOINAH H3y4aeMoro pyaHoro obbekra,
aHaJIA3 3a KOHOMePHOCTEH HX pa3MelleHHA OTHOCHTENIBHO APYIHX 3/IEMEHTOR
reoJloruyeckoif CTPYKTyphl, H3y4eHHE HX MOpP(]OIIOTHH, COOTHOLIEHHH Bo
BPEMEHH H NPOCTPAHCTBE CHCTEM TPEIIHH C Pa3THYHBIMH MHHEpPAJIbHBIMy
BBIMONIHCHHAMMH HEPENKO OKajhiBAIOT CYLIECTBEHHYIO TOMOIIbL B PACLIHd-
POBKE MCTOPHH Da3BHTHA CTPYKTYPHl H3Y4aeMOro pyAHOro MNOJA HIu
MECTOPOX/IECHHS H BbIABJICHHH 3a KOHOMEPHOCTEH pa3sMelleHHs OpyAeHEe i,
Hpyrue oneuuajibHbie METO[bl MCCIEIOBAHHA, PACCMATPHBACMEIE B 3TOM
paszene, Takxe ABIAIOTCA BcmoMoratensHeIMH. B npexenax maywaemoro
pyAHOro o6BEKTA OHH HMMEKT LENbH BBIACHHTh TeHeTHYeCKHe ocoben-
HOCTH, MEXaHH3M, QHHaMHYecKyw obGcTaHOBKY 06pa3oBaHHA H pPa3BHTHA
nepOpMalHOHHBIX CTPYKTYp, a Takke NONOHTH K pelIeHHI0 BONpoca
0 TNaleornApOAHEAMHYECKHX YCIIOBHAX JIOKaJIH3alHH OpPYAECHEHHS.

IedopMaluoHHbIE CTPYKTYPbI BOCTIDOH3BOAATCH MyTEM MOIENHPOBaHHS
Ha Pa3slMYHLIX XPYNKHX H NIACTHYHBIX MaTepHanax. [[nf BbICHEHHs Mo-
NOXeHUs TmoneH HANpsKEHHSA, a TaKXKe TIEHETHYECKHX oOcobeHHOCTEH M
MexaHu3ma (opmMHpoBaHHA [e)OPMALHOHHBIX CTPYKTYP HCIOb3YHOTCH
MOZe/HpOBAHHE HA ONTHYECKH AKTHBHBIX MaTepHA/aX, mneTpodH3HuYecKHe
METO/ibl H MHKPOCTPYKTYpHbiH ananu3. [Taseornapo uHaMHYeC KHe YCIOBHS
pyZdo/IOKaJH3aUHH MOMAEIHPYIOTCA METOAOM 3NEeKTPOrHAPOJHHAMHYECKOH
aHaJIOTHH, PEKOHCTPYHPYHOIIMM HMHTEHCHBHOCTB H TYTH JABHKEHWS pYyno-
obpasyiomHX pacTBOpPOB.

1. TPEHIHHHAA TEKTOHHKA

Menkae TpeumHbl ¢ TOH MM HMHOH HHTEHCHBHOCTRIO pacnpocTpa-
HEHbl BO BCEX TrOpHBIX MOpoJaX — OCAJOYHBIX, METAMODP(QHYECKHX H
H3BepXkeHHBIX. HHorga ymxe ¢ mepBOro B3risga BBIABIACTCH WX 3aKO-
HOMEpHOE pacnojoXeHue: BHIHO, YTO mopoja pa3buta Ha Gnoku, Gin3kue
no ¢opme M pasmepam. B TakHX cnyyasX ycHIHA reojiora cpasy Han-
PABNIAIOTCA Ha BbIACHEHHE HX TeHE3Hca H PONH B JIOKa/H3aUud Opy/e-
HeHHA. Yaime e KaXeTCd, yTo 3ajeraHHe MeNKHX TpEIIHH B MOpoje
HE MOOYMHEHO KakoW-mubo cuHcTeMe, XOTA B JAeHCTBHTENLHOCTH OHO
obBIYHO TaKXe 3aKOHOMEPHO. DTO BBIABISETCA MYTEM CTATHCTHYECKOIO
WIMEDEHHUA WX 3NIEMEHTOB 3aJieTaHHA ¢ nocienayoueit obpaborkoif mnony-
YEHHBIX JAHHBIX H HX COMOCTAaBJIEHHA C MaTepHallaMH T€0JIOTHYECKOI0
KAPTHPOBAHHA H3Y4aeMOT0 YYacTKa 3eMHON MOBEPXHOCTH.

B pesynsTaTe OOBIYHO YaeTCR MONYYWTH NOCTATOMHO J0OCTOBEPHOE
CyX/JeHHe O TreHEe3Hce MEJKOH TpEeLHHOBATOCTH, YTO MOXET OKa3aTb
CYLIECTBEHHYI0 MOMOINbL B YCTAHOB/IEHHH 3aKOHOMEpDHOCTEH pa3sMeLieHHd
opyJeHeHHA M cmocobGcTBOBATH palHOHATBHOMY HANpaB/IEHHIO re0Noro-
pa3BeloYHbIX paborT.

Bonpockl TpellMHHOM TEKTOHHKH pyAHBIX monef W MecTopoxaeHHH
[eTanbHO paccMOTpeHbl B cBonqHO#K pabGote B.A. HeBckoro [88]. Mul siuiik
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[KpaTKo OCTaHOBHMcCA Ha crnocofax H3ydeHHS TPELIHHOBATOCTH TOPHBIX
nopojl W TPHBENEM HEKOTOpbIe NpPHMepbl HCMNOJIb30BaHHA 3TOH MeTo-
JHKH HCCNEOBaHHA,
| WmeeTcs HECKONILKO KAACCHHKALMH MENKHX TPEILIMH B FOPHLIX NMOpo-
,nax Haubonee mmpokxo v3BecTHa CHCTeMaTHKa, npeinoxeHHas A.B. Ils-
koM [97]. OToT aBTOp BBIAENSET TPH IPyNNbl TPELMH: |) TEKTOHHYECKHE;
12) oanporenusie, Gonee papeBHue, uYem TexkTomwueckme. Croga BXOOAT
|AMareHeTHUECKHE TPELIHHBI OCAJKOB, a TAKKE TPELIHHbI, BOZHHKIIHE npu
|xpnc1'annnsauun HHTPY3UBOB; 3) 2K30TeHHbIE TPeLIHHbI, 6oNbIIeH YacThio
|cBA3aHHBIE C BBIBETPHBAHUEM.
| B.A. Hesckuii [86] npeanoxun BechbMa JpobGHYH CHCTEMATHKY.
|OH BHIZENAET TPU OCHOBHBIE IPYNABI MEJIKHX TPELIHH:

1) BO3HHMKarOlIMe NOJ BIHAHHEM BHEIIHEro CHJIOBOro BO3ACHCTBUY,

2) obpa3opaBiuHecs noJ BO3AeHCTBHEM BHYTPEHHEro HampsKeHHs,
nposABNAOIerocs B npouecce GOpMHPOBaHHA H JlaNbHEHILEro H3MEHEeHHs
FOPHBIX MOPOJ;

3) TpewlnHB! CIOKHON reHeTHYEC KO mpHpoasL.

B nmnpenenax 3THX rpynn BBUIENAKTCA MOATPYNNBLI, BKJIHYaHLIHE
MO HECKOJILKY THIOB TPELUMH.

Bcero nameueno 13 tunos. VIX nonHas xapakTepucTHKa npuBe/jeHa
B yKalaHHoH Bbmime paGorte [86]. HauGonee mmupoko pacnpocTpaHeHb
JNIMIIb TPelIHHbl 4YeThipeX THMNOB: | — TeKTOHHYECKHe, 2 — obycrnoBneH-
HbIE MEXAHHYECKO a KTHBHOCTLIO BHEAPAROLIEr0CH MArMaTHYECKOT0 PACILIA-
Ba, 3 — TepMHUYECKOH KOHTpaKIHH, 4 — JIHTOreHeTHYEC KHE.
TexToHMYECKHE TpelwMHbl B TOH WM MHOH Mepe NposBIAKTCA B ca-
Mo#l pa3nH4HOH reosnorudeckoit obcTaHOoBKe. DTO TpeuMHBI CKajbiBa-
HHA U oTpbiBa. OHM OPHEHTHPYIOTCH 32 KOHOMEDHO OTHOCHTE/ILHO 3J1€MEH-
TOB CKIajfKH HWJIH OTIOEeNbHOTO TJlacTa, OTHOCHTENbHO obuero npoctu-
paHus cKJaJ4aTocTH JM60 KpynHBIX pa3pblBHBIX HapyLUeHHH — CABHIOB,
HAaJIBHTOB H T.J., KaK CONpSKEHHBIX CO CKJAaA4aTOCThK, TAaK H Halo-
MeHHbIX Ha Hee. TakoBbI TPEILMHLI, OTPajKa O IIHe CIAHIEBATOCTh CJIOHCTOCTH
M/IH OceBOH MOBEPXHOCTH, M TpELIHHBI BeepoobpasHoro knuBaxa. Ta-
KOBBI, HAKOHEH, OMNepsiollMe TPEUIHHBI, CONpPSKEHHbIE C pa3lOMaMH.
YacTo MenKHE TpeUIWHbI Pa3BHBAKTCA B ylJaJeHHH OT pa3jioMOB, HO
MOBTOPAIOT MX MOJIOKEHHE B MPOCTPAaHCTBE H QHKCHpylOT obliee Hanps-
EHHOE COCTOSHHE [AHHOTO YHACTKA 3eMHOW KOpbl B OnpeleNeHHbIH Mo-
MEHT €ro pa3BHTHA.

TekTOHHYECKHE TpelUMHbl B HMHTPY3MBAaX 3aKNa/blBalOTCH B KOHEYHbIE
TagHH HX cTaHoBJeHHs. OHH BBIABJIAIOTCA HA OCHOBAHWM BHELIHMX
PH3HAKOB M0 HAJIHYMIO MOBEPXHOCTEH CKOJIbXKEHHSA, MepeMelleHnil Baob
HHX KakuX-TM60 37€MEHTOB CTPYKTYPhl, & TakXke M0 MOJIOKEHHIO B
ob6mem nuaHe nepopmanuy (MK NMONA HaNMpsKeHuit) JaHHOTO yyacTKa.

Tpemunel, obycnosneHHble MeXaHHYeCKOH aKTHBHOCTBIO BHEOPAOLIE-
roci MarmMaTH4YeCKOTrO pacllaBa, BO3IHHKAKT NpH (GOPMHPOBAHHMH KOIb-
1eBLIX MarMaTHYeCKHX KOMIUIEKCOB, KOJIbLEBBIX pa3nomMoB. OHM LUMPOKO
acHpOCTPAaHeHBI B WHTPY3WBax, BYJIKAHOIUIYTOHAX, BYJKAHAX LEHTpalb-
Oro THNa, a TaKXe B KymoJjax, KajlbJepax W JAPYrUx MarmaTHYECKHX
nax. OTHET/IIMBO BBIABJIAKOTCH JIMILL B TeX clyYasx, KOTJa MarMaTH-
ecKMe Tesa He MpeTepnend nocneaywoummx nepopmauuit. B npoTHBHOM
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cllyyae HMX TPYAHO OTJIMYMTL OT HAJIOXKEHHBIX TEKTOHHYECKHX TpPEUIHH
K >3To#i rpymme OTHOCATCS KoOJIbLieBble, OYyrOBHAHbIE, IMIUHIPHUYECKHE,
KOHHMYeCKHe (LUEHTPOKIWHAJbHBIE U TEPHKINHAJIbHBIE) TPEIUUHELI, CBA3aH-
HblE C KONIbIEBBIMH KOMIUIEKCAMHM, a TAKXKe NPAMOJIMHEHHbIE, MOTYKOb-
LEeBbIE ¥ AyrOBHHbIE TPEUIMHBI, Pa3BUThIE MO KpasM KOJLLEBRIX Marma-
THYeCKHUX KoMmmjekcoB. Crona ke BXOIAT NMPSAMOJIMHEHHbIE, paJUalibHBIE H
KOJbIEBEIE TPELMHBI B MAacCHBaX LEHTPaJbHOTO THMAa H B KyNoJax,
a Tak)Xe KpaeBble HAaJBUTM M IOJIOTHE COPOCHI B TPAaHMTHBIX MAacCCHBaX.
Bce 3T rpynnbl TpemMH OCOGEHHO XOpOWIO MNpOsSBJEHb B o6IacTax
aKTUBU3UPOBAHHBIX MJIATHOPM U 3aBEPIICHHOH CKIaq4aTOCTH.

TpelwnHel TEpMHYECKOHX KOHTPAKIHH BO3HHKAaKOT B IPOLECCE KpHC-
TaJH3a0HH MarMaTHYECKOTO pacijaBa M OCTbiBaHHS oOpa3oBasiueiics
H3BepX)eHHOH nopoisl. K TakuM OTHOCSTCS TPELIMHBI OTCJIOCHUS B HHTPY-
3uBe BOIM3M €ro KpOBJM, HEpeNKO BBINOJHEHHbIC JaiKaMH aluldTa, Mer-
MaTHTa M OPYTHX NOpOJ, TEHETHYECKH CBA3aHHBIX C BMEUIAIOIUUM MH-
Tpy3uBoM. C SBIEHHAMH TEPMHUYECKOH KOHTPAaKIHMH CBA3BIBAETCH TaKXKe
o6pa3oBaHue TPELIMH OTHENLHOCTH Pa3HYHBIX THUINOB — MaTpPalEBUIHOM,
napaJulejienuneJaibHOH B rpaHMTax, cronbyaToi, nuMTy4aTod W Op. B
ByJKaHHYECKUX moponax. OAHako mojgo6Has OTAETbHOCTh MOXET ObITh
o6ycoB/IeHa ¥ MPOSBIEHHEM TEKTOHHYECKOrO HANMpPSIKEHHS U QUKCHPYETCSH
HE TONbKO B MarMaTHYeCKHX NOpOJAax, HO U B yJaJIeHHH OT HHUX, CPEIH
BMEILAOIIHX MOPOJ, T.€. HMEET PETHOHAJIbHOE Pa3BHTHE.

JIuToreHeTHYecKHe TpeUIHHBLI ODOpa3yroTCs NpH YChIXaHHH BOJOEMOB,
[UareHeTHYeCKOM mpeoOpa3oBaHHH OCa[KOB; NPENCTABJIEHBI TpEUIMHAMH
OTpBIBA, PACHOJIaraloTCs MEPNEHAUKYJISPHO FpaHHIAM NuacTa U o6pasyioT
TIPU3MaTHYECKYIO, CTOJIOYaTyr0 OTHAEIBHOCTD.

Bce oTMeueHHBIE TpYyNNBI TPEIIMH JOCTATOYHO YETKO TATOTEHOT K
obnacTaM, pa3MYalOLMMCS HCTopHedl pa3BuTHi. Tak, B HEQUCIOUMPO-
BaHHBIX WM cJabo OUCIOUMPOBAHHBIX TMoOpogax 4Yexja mMmiaThopm H

CPEAHHHBIX MacCCHBOB pa3BHUThl B OCHOBHOM BHYTPHILJIACTOBLIC JIMTOICHC-
THYE€CKHE TpPCIIHHBI OTpbIBA, MCHEEC TEKTOHHYECKHE TPCLIHHBI OTpbIBA H

CKaJIbIBaHH, CONPSIXEHHBIE C TEKTOHHYECKUMH pa3phIBAMH.

B Meramop(du3oBaHHBIX, a TaKXe HHTEHCHBHO [OUCJIOLUPOBAHHLIX
TOJILIAX TEOCHHKJIMHAJIbHBIX O6nacTelt pacnmpocTpaHeHbl TEKTOHHYECKHE
TPEIIMHBI CKaJIbIBaHUS U OTPBIBA, KaK CONPSKEHHBIE CO CKJIa4aTOCThIO, TAK
U HaloXeHHble Ha Hee. Ilpm 3TOM B BEpXHHMX TrOpU3OHTaXx mpeobnamaioT
TPEUIMHB OTpBIBA, C TAYGMHOR GONBUIYIO pOJb WIPalOT TPELMHBI
CKaJIbIBaHUS.

B HeaucnonMpOBaHHBIX JIABOBBIX MOTOKaX MOJIOABIX BYJIKAHHYECKHX
obrnacTeli MMPOKO pacnpoCTPaHEHB! TPEIIMHBI TEPMHYECKOH KOHTpAKLMH.
B cnabo gucionupoBaHHBIX BYJIKa HHYEC KHX MOPOJAaX COYETAOTCA KOHTPaK-
HHOHHBIE W HaJIOKEHHble TEKTOHHYECKHE TpELIHHbI, & B MHTEHCHBHO
JUCJIONHPOBAaHHBIX M METaAaMOD(H30BAHHLIX BYJKaHHTaX OTYETJIUBO (UK-
CHPYIOTCS TONBKO TEKTOHHYECKHE TPELIHHBI.

B uHTpy3uBax U CyOBYJIKaHMYECKHX 0Opa30BaHUAX BBIOEIUTH TPELIMHbI
TEPMHUYECKOH KOHTPAKLMU TPYAHO, MOCKOJbKY OHH 3aTyLIEBaHhI IOCJIE-
JyHOIMMHU TEKTOHHYEC KUMH BO3AeHCTBUAMH. JIerye oHM BIAENIAKOTCSH IMILIB B
fosiee MOJNIOOBIX MHTPY3MBaxX, NPOPBIBAIOIIMX METaMOP(QHYECKHUE TOJIILIH
LIIMTOB, JPEBHUX MIATPOPM U CPEIHHHBIX MaCCHUBOB.
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CraTHcTHYeCKOE H3y4YeHHe MeJIKOH TPeuHHOBATOCTH

H3yuenne 3akOHOMEpHOCTeH pacnpeneeHHs MEJIKHX TPELLHH OCHOBAHO
MacCOBBIX 3aMepax HX 3JIEeMEHTOB 3aneraHus. OHO HMEET Bcrmomora-
€/IbHOE 3HAYEHHE H MOXKET HCMOJIL30BAThCA B TEX CIIyYasX, KOTOa OXKHIOAETCS
OJIyY€HHE [JOMOJIHHTE/LHBIX [aHHBIX /IS pElIeHHS HEKOTOPHIX KOHKpET-
bIX BOMpOCOB. PS1 npumepoB MCMNONb30BAHHA TAKOro H3yuyeHus Oyrer
pHBEIEH HHXKE.

ITpu BBIGOpE YYACTKOB /18 H3IMEPEHHA MEJIKOH TPELIHHOBATOCTH HYXHO

TPEMHTBCS pacnoJlaraTh X TaK, 4TOOBI MOXKHO ObIJIO 0K K AATE HAHO OB IIHH
(pdexT nonyyenusa Takux gaHuslX. [Io 3TOMy Bonpocy TpyZlHO JaBaThk KaKHe-
©0 TOTOBLIE PElEenTbl, MOXKHO OTMETHUTD JIHIlIbL HEKOTOPhIE TIOXKETaHHS H
e KOMEH/a LMK,
ITpu u3yyeHHH MEJKOH TPEIIMHOBATOCTH B CKJIAJA4ATHIX CJIOMCTHIX TOJI-
X H3MEpeHHs ClleyeT MpPOBOAHMTh B pa3HBIX YacTHX CKIaJ0K — Ha
PBUTESAX H NPHOCEBBIX HacT#AX, XeJaTelbHO B NMpelelax OJHHX H TeX Xe
JIACTOB H, BO BCAKOM CJly4yae, B aHANIOTHYHBLIX [0 COCTABY U CTPYKTYype
opogax. Y4yacTKM M3MEpPEHHH JOIKHBI PAclONaraThCAd HA 3HAYHTENLHOM
ACCTOSIHHM OT pa3loMoB, 4ToOBbl H3bexaTh HX NPAMOro BIHSHHS Ha
e3ynbTaThl 3amepoB. KM HaoGopoT, mpH H3y4YeHHH pPa3IOMOB HIH
YAOHOCHBIX 30H H3MEPATH NOJIOKEHHE MEJIKHX TPELIMH HYXHO Henocpel-
BEHHO B WX MpeAesiaX, a Takke B MpHIeXalIMX K HUM [opoJax M Ha
HauYHTEJTbHOM YyJaleHHH, BHe cdepbl HX BIHAHHA. H3yyeHue Menkoi
PEIIHHOBATOCTH B HHTPY3HBaX CJIEyeT MPOH3BOJHTh MyTEM HX 3aMepOB B
a3HBIX y4acTKaX H pa3iesibHO B pa3fIH4HBIX ClIaTalollHX MX MOpoJax.
3MEPAIOT TPEIHHEI B CPeIHHX YACTAX HHTPY3HBA, HENOCPEACTBEHHO B IHI0-
IK30KOHTaKTe, a TaKXKe B0 BMECIIAIUMX MOpPOJax Ha yAaleHHH OT
OHTaKTa.

H3mepeHune TpeLMH cleqyeT NPOH3BOIMTh Ha Hebonbimx ydacTkax. I[lpu
TOM HYXHO BLIOHMpaTh MecTa, IOCTYIHbIE C ABYX CTOPOH, 2 TAKKE H BBEPX:
TO 0fecneyrT nonajgaHHe B 3aMEPbI TPELLHH BCEX HanpaBieHUH. UMu MoryT
BITh ECTECTBEHHOE 00HaXeHHe MOPOI Ha MOBEPXHOCTH, 60 ycTyn Kappepa
0 CTEHKAMH, CXOOAMUMHUCH NOX YTNIOM, OMU3KuM K npaMomy, nubo mecto
60ifikM rOPM3OHTANBHBIX MOA3EMHBIX BhIpA0OTOK (HampHMEp, WITpexka H
Beplunara) u Boccrarouero. ONHAKO TakoH y4acTOK HE Bcerja ymaercs
bIOpaTh.

I ns nonydeHus Gonbiueil 00beKTHBHOCTH B OLIEHKE OTHOCHTENILHOM POJTH
a3/MYHBIX CHCTEM TpEIIHH, H3MepseMbIX B OOHaXeHMH, HE HMEIOLIEM
4BHOM MPOTSKEHHOCTH MO TPEM HANPABIECHHAM, MOXHO PEKOMEHI0BATh
poctoii cnoco6. I[Tokaxem ero Ha npumepe. IlycTs cTaTHcTHuYecKOe
3MepeHHe 3aJleTaHHA TPEIHH NMPOH3BOAHTCA B FOPH3OHTaTbHOH TOpHOMH
BeIpaboTKe, BBICOTA KOTOpO# paBHa npuMepHo 2 M. Obmias qnHa yyacTka
u3mepeHuit 20 m. B Takom cnydae MOXHO NMOBTOPHThH 3aMeEphl NOJIOTHX
TPEIUKH Yepe3 KaX bl 2 M, XOT# Okl OHH OTHOCHJIHCH HE TONLKO K OJHOMH
cUcTeMe, HO aaxe ObUIM NMpogo/DKeHHEM TeX, 4TO MOoNajii B NMpeablnyiHi
3aMep. Takoil, HECKONbLKO MCKYCCTBEHHBIH NMpHeM Bce ke MoMoXeT Goee
00BEKTHBHO OLIEHHTh OTHOCHTEIBHYK POJIb TMOJIOTHX TPEIIHH B JaHHOM
y4acTKe.

Tpu npoBeieHUKM MACCOBKIX 32MEPOB QU KCHPYIOTCH 3NIEMEHThI 3afieTaHKS
BCEX BH/AMMBIX Ha IJia3 TPElIMH C BO3MOXKHOH TOYHOCThIO, 6e3 kakoro-mibo
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OKpYIJIEHUS NaHHbIX. PEKOMEHAYETCS 3aMUChIBaTh TG0 a3MMyT MpOCTHpa-
HHUs, HANpaBjIEHHe H yroj naleHusd, 1u60 a3uMyT M yron najexus. Ieppuid
cnocob npeanoYTHTEIbHEE, MOCKOJBKY, MOJb3YSACh UM, JIErYe YCTAHOBHTE
omMGKHM B 3aIHCH 3aMEPOB H HCKIIIOYHTb HX H3 MOJACYETa. 3alHCh 3aMEPOB
JIy4Ilie BECTH B BUJIE CTOIOH KA, OTAEIAA YEP TOUKO# KaX bl ECATO K 3aMEPOE
(ans ynobcTBa moacyeTa MX KOJIMYECTBA); XKeJaTeIbHO, YTOOBI 061ee yucno
ux 6buto He Menee 200—300.

HanoMHHM, YTO IPH CTATHCTHYECKOM H3MEPEHHH NOJIOXEHHS TPELIHH, Kax
H BooOIe BCEX IUIOCKOCTHBIX JIEMEHTOB T€OJIOTHYECKOH CTPYKTYpHI, a3H-
MyThl X NPOCTHPaHUU CleyeT 3alHChiBAaTh B CEBEPO-3amajHbIX U CEBEPO-
BOCTOYHBIX pyMbax. DTO HCKJIFOYAET HEOOXOAUMOCTh H3JIMIIHUX BpallleHH#
BOCKOBKHM Ha mabyioHe W ynpolllaeT HaHECEHHE X Ha JHarpaMmy.

Kpome 31eMeHTOB 3ajeraHus TPCLUHH, CIEAYET OTMeHYaTh (Jydue Ka-
KAMM-TH00 YCIOBHBIMM 3HaKaMM) HX Da3IM4Ms, MNpeXJe BCEro Bhl-
OEeNATh TPEIUMHBI CKajbIBaHUA ¥ OTpbiBa. HamoMHUM, YTO TpeUIMHBI CKa-
JIBIBAHKSA 4acTO OBIBa}OT NMPUTEPTHI, CTEHKH UX OOBIYHO IJIafKHE, POBHHIE,
HEpeaKo CO CjleJlaMH OQBHXEHHS BIOJIb CTEHOK B BHIE 6OPO3[, 3€p KaJI CKOJIb-
KEHHsS, HHOTAA OHHM COJEPXAT IJIHHKY TpeHus. Ilpu Hanmuuumu kakux-mu6o
HEOJHOPOAHOCTEH B MOpPOJE NEepeceKaloT MX CO CMelleHHeM rpanui. Tpe-
LIMHBI OTPbIBA UMEKOT OOBLIYHO HEPOBHBIC, IIEPOXOBATHIE “pBaHbIE” CTEHKE
6e3 cieioB nepeMeIleHns] B HX MIOCKOCTH. OHHU HE BhIZEPXaHBI 10 NIPOCTE-
paHHWIO H MaJEHUIO, HepeAKOo ObIBatOT MPUOTKPBITHL. IlpyU Hanu4uu B mopoae
KaKo#-HUOYOb HEOQHOPONHOCTH OHHM MNpHCTNOcabiIMBalOTCH, pa3pexasncs
B MeHee MPOYHOM MaTepHale, JIH60 ClieAyloT N0 KOHTaKTaM 3THX HEOJHO-
ponHocTedl. B CIIOMCTBIX TONIIAX YacTO Pa3BHBAIOTCH B XPYNMKHMX IMOPOIAxX
M OrpaHHYMBarOTCH DoJiee MIACTHYHBIMH. B OHOPOIHBIX TOHKO3EPHHCTHIX
MopoAax pas3/IMYUTh TPELUUHBI OTPbIBA H CKa/IbIBAHHA TPYSHO M TOrAA HX
pa3fenaTh NpPU 3aMepax He ClelyerT.

B MuHHepaM30BaHHBIX TPEIIMHAX OTMEYAIOT MOLIHOCTH BBINOJIHEHHS.
€ro CocTaB, TEKCTypbl, HabmroJaeMble BO3DacCTHbIE COOTHOWIECHHUS C Tpe-
IMMHAMH HRBIX HANpaBJICHHH H BLIMOJHEHHA. Y Ka3blBaeTCHA COMPOBOXKIA-
Jolllee UX M3IMEHEHHEe BMEIIAIOIIMX NopoAd. B kaXJA0M KOHKPETHOM cCllydac
GUKCUPYIOTCS M pyrHe 0COOEHHOCTH TpPELIHH.

IIpyu cTaTUCTHYECKOM M3IMEPEHUH TPEIIMH B CIIOHUCTHIX TOJILIAX 3aMeps-
IOTCS 3JIEMEHTHI 3ajleTaHHUA IUIaCTOB Ha y4acTKaX 3aMEpOB, a B ClIy4ae NpE-
YPOUYEHHOCTH TPELIMH K JaiKaM 3aMUChIBAETCA MOTOKEHHE KOHTAKTOB 3THX
MOCJIEAHUX.

IMonyyeHHble TakuM 06pa3oM pakTHYECKHE JaHHbIE MOANIEKAT NaJIbHE#-
wel o6paboTKe ¢ LeJbI0 NMOJYYHTh HarjsgHOE TIPENCTABJIEHHE O 3aKOHO-
MEPHOCTH COYETaHHUS OTAEAbHBIX CHCTEM TPELUHH Pa3IHYHLIX THIIOB, O MO-
JI0KEHHH UX B MPOCTPAHCTBE U I yA06CTBAa COMOCTABJIEHUS ITHX JaHHEX
C OpYTHMH 3JIEMEHTaMH re0JIOTHYECKOH CTPYKTYPBI HCCJIEAYEMOTO yYacTka

OGpaGoTka naHHBIX H3MepeHnil Menkol TpemmHoBaTocTH. O6paboTEz
CTATHCTHYECKHX JaHHBIX N0 3aM€paM TPEUIHH CBOQUTCS K COCTABJIEHUIO Hz-
ragHbiX guarpamm. OHH CTpOATCS pa3AeabHO A1 TPEIUHH, pa3/InYa o LHx-
cs Mopdosorueii (TpellMHbI CKaabIBAaHHS, OTPBIBA), COCTABOM BHIMOJIHEHHE.
N0 BO3MOXHOCTH ¥ JJIS pa3HbIX 110 BO3pacTy, YTO YCTaHABJIMBAETCH IO Mepe-
cevenusm. Hanbosee npocToii cnoco6 — nocTpoeHne po3 TpelnH, aHano-
HYHBIX po3aM BeTpoB. TakHe nHarpaMMbl OHEHb HarJIfAHbl, HO MOTYT OT-
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c. 80. [InarpamMma npocTHpaHnil KpyTonaaalouKX Aaek Kpapuesoro cienuT-nopdupa (Kapa-
3ap); 44 samepa. MakcuMyM COOTBETCTBYET asuMyTy okoso 60° (13 3amepog). [Ipeobnanator
/KM C BEpTHKANbLHBIM MaJEHHEM

aXaTh JIHIIL KaKOH-IMOO OOWH H3 3N1EMEHTOB OPHEHTHPOBKH TPELIHH —
ubo npoctupanus, nubo HanpasneHue nageHUA. OBbIYHO UX NMPHUMEHSIOT
pu 06paboTKe OJaHHBIX MO KpyTONaJarollMM TpELIHHAM, K TOMY Xe ecJid
ns paboTel HeGoNnblag pa3HULA B yrilax UX NajeHHS HE HMEET CYIECTBEH-
Oro 3HaueHHH.

Jlns HaHeceHHS JaHHBIX MO H3MEPEHHIO a3HMYTOB MPOCTHPAHHA TPEIIUH
bIYEPYHMBAIOT MOJIOBHHY OKPYXXHOCTH, OMHPaIOIIYIOCH HA TOPU3OHTAIbHbIH
nametp. Ha Helt oTMeuaroT nenenns yepes 5° no yacoBo# cTpenke, HAUYHHAN
T 270° (neBwiit koHew guamerpa) yepes 0° (360°) no 90° (npaBbiii koHen aua-
erpa). Kaxpawiii nmecatox rpanycos obo3sHauaercs uudpoil. IMposoast
aJUycChl, COEJUHAIOLNE ITH [ENIEHHs C LEHTPOM mnonycdepsl, H Ha HHX B
C/IOBHOM MaciuTabe HaHOCAT OTpe3KH, COOTBETCTBYIOLIHE KOJIHYECTBY
pelMH AaHHOTro npocTHpaHus. IIpu aTom 3ameps 0GBIYHO OKPYIJISAHOTCH;
X HaHOCHT uyepe3 5°, a To u yepe3 10°. Kpaiinue nonyuyeHHbIe TOYKH Ha pas-
bIX pajiiycax COEIHHAKT NPAMBIMH JTHHHAMH, a2 OTPaHHYEHHOE HMH MPOCT-
PAaHCTBO 3a/JIMHBAKOT TYWbI. Y BepiIHH Hanbojiee XOpOIIO BbIpajXKeHHBIX
Jy4edl — MakKCHMYMOB OPHEHTHPOBKH — MOXHO MOKa3aTb rpaduuecku
npeobnagaroiMe Hanpas/IeHHA H YTkl MafeHHsA TpemHH (puc. 80).

B GonblMHCTBE XKe cilydaeB, KOrJa HYXHO OTPa3HTb MOJIHOCTLIO 3alie-
raHde  Macchbl MEJIKHX TpEIUHH, NpHOEraroT K NMOCTPOEHHI) KPYrOBbIX
auarpamMM, TNonb3yAck cTepeorpaduueckoi mpoekuueit (cerkoi Bynwda).

TexHHKa cocTaBJICHHA TAKHX JHAarpaMMm ocselleHa 8 pa3a. 2 ra. VII.
IMonocs TPEIMH, PA3IHYAKOIKHXCH OTMEYECHHBIMH BBIILIE HIIH Ka KUMH-TTHG0
ApPYrHMH MpH3HAKaMH, HAaHOCATCA OOBIYHO Ha pa3Hble OHarpaMmel. Pas-
OeNbHO QUKCHPYHOTCH TPELIMHBI CKaJIbIBAHWA, OTPLIBA, TPELIHHBI C PA3JIHY-
HbIMH BBLINOJIHEHHAMH, TPELMHbI B MOPOJAaX pa3HOTO cOCTaBa H T.n. MoxkHO
OTAe/IbHbIE I'PYNNbl MOJKCOB TPEUIHH HAHOCHTE H HAa OJHY OHArpamMmy,
HO 0603Ha¥aTh HX pa3HbIMH 3HaKaMHu. [IpH Hanuuuu GoNBLIOrO KOHYECTBA
3aMepoB TaKHe AHarpaMmbl TpyaHo o6paGaTeiBaTh.
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CTaTHCTHYECKOE H3MEPEHHE TPEUIMH OMOTAET DK H3YUCHHH CTpykry
PYAHBIX MECTOPOXAEHHH H ycTaHOBJEHHH O6IIEH TeKTOHH4YECKOH 06cr,.
HOBKH B MOMEHT X popmMHpoBaHusa. Yxe obuiee nosoxeHune MaKCHMYyMop
MOMIOCOB TPEUMH HA IUArPaMMaX NO3BOJIAET CYAHTh 0 CTPYKTYPHBIX ocq.
GenHocTAX gaHHOro y4actka. Tak, aBe CHCTeMbl BEPTHKAJbHBIX Tpempyy
CKaJIbIBaHHs, pacloNaraloliecs OJHA OTHOCHTEbHO APYroH MOM yrioy
OJIM3KUM K [IpSMOMY, roBOpAT 0 JedopMauuu H0KOBOTO CKATHA NPH orpa.'_
HHYEHHOH BO3IMOXHOCTH NMEpeMELIEHNs MaTepHalla BBEpX, T.e. 0 6H3BepTy.
Ka/bHOM M0JI0KeHHH ocH B nedopmauuH. JIpe cHCTeMbI TPELIHH CKAaTbIBaHuy,
najiafollHe HaBCTpeUy ApYyr Apyry NoJ CpeHUMH yriaMu, TaKKe ¥ Ka3blRatoT
Ha nposBieHre GOKOBOro cxxaTHA C MEpeMEIEHHEM MaTepHana BBEPX W na
MoJOroe nojoXeHHe ocd B nedopmauyu, onpejaensemMoe JTHHHEH Nepece-
YeHHS ITHX CHCTEM TpelluH. OnepsiomMe TPelHHbl OTPbIBA, MPOXOAdlilke
N0 OCTPLIM YriOM K OCHOBHOMY HapylLUEHHIO,I0Ka3bIBalOT HANpPAaBleHHe
OTHOCHTE/ILHO MEpPEMELIEHHS BAOJb Ero CTEHOK,

HekoTopbie npuMepbl HCNIOIb30BAHUA CTATHCTHYECKHX 3AMEPOB TPELLHH
NPH PEIEHUH OTAENLHBLIX BOMPOCOB NPUBEAEHbLI HHXKE.

IMomMuMO XapaKTepMCTHKH 3JIEMEHTOB 3ajieraHMsi pa3JIM4YHBIX CHCTEM
TPEIINHH, BaXXHBIMH MOKA3aTeNAMH NedopMaliui NOpoa ABAAIOTCA HX YIeib-
Has TPEUIMHOBATOCTh M Y/JIENbHOE pacTANKEHUE,

YaeasHas TPelUIHHOBATOCTH

OroT nokaszatens BBedeH A.B. Koponesbim. OH BhipaxaeT KOJIHYeCTBO
BHIMMBIX MaKpOCKONHYECKH TPELIHH, MPHXOASLUIHXCH HAa JHHeHHBIH MeTp
oOHakeHHO# NoBepXHOCTH ropHo# nopoasl [58]. B saBucHmocTH 0T du3H KO-
MeXaHHYECKHX CBOHCTB MOPOM U CTeNeHy HX NehOopMHUpPOBaHHOCTH BETHYHHA
€ro MeHs€TCA B ILIHPOKHX mpejenax — oT npobGHbIX 3Hauenuit go 100 u
Honee.

Yaenbnas TpellMHOBATOCTH HMeeT BaxKHoe 3Hauenue. [Ipexpe scero
OHa B KaKo#H-TO Mepe XapakTepH3yeT cnocobHOCTb MOpoAbl K XPYMKOMY
pa3pylIeHHIO H MOXET CJYXHTh KPHTEPHEM MPH CPaBHEHHH € IPYTHMH MpH-
nexamumu nopoaamu. Kpome Toro, H3MeHeHHE ee 3HauYeHHsA B Npejesax
ogHON MOpoOdBl MOKa3bIBAET CTENEHb €€ Ne(OpMHPOBAHHOCTH, a BMECTE
C TEM M HamnpsKEHHOTO COCTOAHHA NAHHOTO yHacTKa.

Jns npaBHABLHOH OUEHKH YIENbHOH TpPEIMHOBATOCTH OYEHb BaXKHO
BLIOpaThL COOTBETCTBYHOIIEE HANpPaBAEHHE H3MepeHHuid. Jlyyile Bcero Hx npo-
H3BOJHThL BKPECT NMPOCTHPAHHA OCHOBHOH Macchl TpewMH. B cjioxHOTpE-
IIHHOBATHIX MOpOJaX peKOMEHIYETCH yAEIbHYIO TPELIHHOBATOCTh H3Mep ATh
B Tpex HanpaBieHHAX W OpaTh cpeanee apumeTnueckoe.

Urobbl nony4uTs 6oee TOUHYHO XapaKTEPHCTHKY CII0KHOTpeIHHOBATOH
NOpo/bl, yAENbHYI0 TPEIIMHOBATOCTL ONPENENAIOT pa3e/ibHO i Kax 10/
cucTeMB! TpeuiyH. B monyveHHble 3HaY€HHS BBOJATCH TONPABKM Ha yribl
MEX 1y NPOCTHPAHMEM TPELUHH H HanpaBlIEHMEM CTEHKH obHaxkeHus (H/IH
ropHo#i BeipaboTku) no gopmyne Du = Di/sina, rae Ds — 3amepeHHoe KO-
JIMYECTBO TpeIUMH Ha |1 M obHaxeHus; [, — HCTHHHAA ylenbHasg TPeLHHO"
BaTOCTb: KOJIMYECTBO TPEUIMH AaHHOH cHCTeMBbl Ha | M mJIOCKOCTH, mepreH-
JUKYJIAPHOH HX MPOCTHPAHHIO; & — YroJl MeX/Jy NpocTHpaHHeM TpellHH
M MJIOCKOCThH cTeHKH obHaxkeHus (BoipaboTku). CymmHpoBaHue nosyyeH-
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#bIX TaKMM 06pa3oM 3HauyeHHi 1O BCEM CHCTEMaM TpPELIMH OaeT XapakKTe-
pUCTHMKY OO1Ieil yAenbHON TPEIMHOBATOCTH MOPO/BL.

Ipy NpoBeCHHHH 3aMEPOB OTMEYAKOTCS MOLIHOCTH TPELIMH, HX MOp-
DoJIOTHS, MUHEPAJIbHBIH COCTAB M TEKCTYPa BHINOJIHEHH S, XOTS 6bl NPUMEPHO
OLEHUBAETCS 3ajIeTaHHE OCHOBHBIX CHCTEM TPELUHUH.

JlaHHBIE 1O YAEJBHOH TPEIIMHOBATOCTH CONOCTABJIAIOTCA C IUIAHAMHM
onpoboBaHus. Hepeako B MECTOPOXAEHUAX IUTOKBEPKOBOIO THIA BRIABJIA-
:TCS B3aHMOCBSA3b €€ C COAEPXaHUAMH METaJlla, YTO 0COOEHHO BaXKHO B TeX
tIyyasix, KOTOa OTCYTCTBYET OpPyAEHEHHE, BUIMMOE Ha IJia3.

HaGnronenus Haj yIOeNbHOH TPEIIMHOBATOCTBIO MOXHO YCKOPHTD,
107b3ySCh €€ MPUMEPHOH KoiMyecTBEHHOH oueHkoil. A.B. Kopones wu
I.A. lllexT™MaH npeayiararoT MoJb30BaThCs TaKOH LIKAaJION:

Bamnsl KonwuvectsBo TpemwuH Ha | M
1 <10

Ot 10 no 20

Ot 20 go 50

Ot 50 mo 100

>100

w AW

Kpome ynenbHOH TpeLmIMHOBATOCTH, YKa3aHHbIE BHIIE aBTOPHI pa3Jid-
1aI0T €LI€ W 4aCTOTYy TPEIUHH. ITO MOHATHE XapaKTEPHU3YET KOJHMYECTBO
TPEIIMH JaHHOH cHCTeMBbl (MO 3JIEMEHTaM 3alieTaHus), NPUXOAALIEeCs Ha
| M BKPECT npoCTHpaHHs M NepNEHAMKYJISIPHO cpeaHeMy nanenuro. Como-
(TaBJIEHHE PE3YJIbTATOB M3MEPEHHUA YAaCTOTHI TPEILHH C JAHHBIMH OnNpo6o-
BaHHS Ha LITOKBEPKOBLIX MECTOPOXIECHHUAX MO3BOJISAET BHIACHATh OCHOBHOE
NPOCTHPAHHE PYJOHOCHBIX TPELIUH.

Y enbHOE pacTshKeHHe, MITH TyCTOTHOCTb, — TaKXKe BaXHbIA MoKa3aTelb
1eOpMHPOBaHHOCTH MopoJ, BBeAeHHbIH A.B. KoponessiM. OH Xxapakrepu-
3yeT CTENeHb pa3rpy3Ku NOpPOAbI OT BCECTOPOHHErO JABJICHUS B ONpeeIeH-
HpIH MOMEHT POPMHUPOBaHUSA MECTOP0XK AEHHS U OMPEeIAeT HaJHYHE H MO LI
HOCTb TOI'O HJIM HHOTO BBINOJIHEHHS TPEILHUH.

ITo npeanoxennro A.B. Koposiepa, noa y A€/IbHBIM pacTsaKEHHEM CIEAYET
IOHMMATh MPOLEHTHOE OTHOLIEHHE 06bEMa IPHOTKPHIBaHUA KO BCEMY 00B-
¢tMy MOpOoAbI, conepxaimieil TpeuHbl. OOGBIYHO H3MEPEHHEM YIIEJILHOTO
DACTSDKEHHS MOJIb3YIOTCS IJISi CPABHEHHSI CYMMapHOH MOLIHOCTH pyJI0HOC-
HpIX JKMJI B Pa3HBIX y4acTKaX MECTOPOX/IEHHS, B YACTHOCTH [JI51 BHIICHEHHS
43MEHEHHs €€ ¢ ryOuHOM, a TaKkkKe B MOpOJax pa3HOro COCTaBa.

Ins onpeneneHns BEJHYMHBI yIEIBHOTO PACTSXKEHHS U3MEPSIOT KOJIH-
S€CTBO H BEIMYMHY NMPHOTKPBITHIX (M 0OBIYHO BHINOJIHEHHBIX) TPEIIMH B AaH-
d0M obbeme noponbl. I[IpakTHYeCKH 3TO [eNaeTcs IIyTeM MOACYETA CyM-
MapHO#H IIMPHHBI TPELIMH B CAaHTHMETPAX Ha ONpeREeIeHHOM HHTEpBale,
2 3aTEM MOJICYATBIBAETCH MPOLEHT UX MO MIOWAAM Ha | M [UIHHBI H3MEPEH-
20ro mpoctpaHcTBa. OTMedaeTcs TakXkKe MOIIHOCTh MPUOTKPLIBAHHS Tpe-
IHH:

Knace Mouu ocTh, MM
1 <1
11 1—5
I 5—10
18Y 10 u BbIIE
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MMM 10 CPeHUM MOUIHOCTHM NMPUOTKPHIBAHUA (BBLIMOJIHEHNR):

1 0.5

1 3

11 7.5

v 15 u Boile

W3yyenne 3aKoHOMEpHOCTEH pa3BUTHA MeKOH TPELIMHOBATOCTH B rop-
HBIX TMOPOJaX OKa3bIBAET MOMOLIL B PElIEHHH HEKOTOPLIX TEOPETHHEC Kux
H NpaKTHYECKHX BOMPOCOB, CBA3aHHBIX C BLIACHEHHEM CTPYKTYP 3HIOTeH-
HBIX PYOHBIX MecTopoxzeHuil. Huke paccMOTpHM KpaTKO HEKOTOphIE i3
TaKMX BOINPOCOB.

OnpeaeneHHe OPUEHTHPOBKH oceli HanpsKenni

B pasp. 1 rn. I 6s10 noka3axo, 4TO NpH AeHOPMAIME YHCTOTO CHBMTaA,
obycnopnenHoll OeHcTBHEM CXHMAalWIKX YCHIHH, B MOpoae BO3HHKAIOT
[IB€ CHCTEMBb! CONpPSKEHHBIX TPELUHH CKaJIbIBAHHSA, MEpeceKaloluxcs mno
NpAMO# JIMHHH, KOTOpas NpeacTaBliseT cobol CpeaHIOK OCh AIUTHICOH[A
nedopmanuu B, a Takke cpeHIOK OCh 3JUTHNCOHA HANPMKEHHH 02, Yrnm
MeXIy 3THMH NepecekalolMMHCH CHCTEMaMH TpelHH OJH3KH KnpaMbiMm,
OucceKTpHCAMH HX CyXaT MaKCHMalbHas H MHHHMallbHasd OCH Hampsxe-
HHi — o) ¥ 0;. [IpH 3TOM B XpyNKHX MOpoJax yroj MeXay TpeIHHaMH,
OHCCEKTPHCOH KOTOPOro SBIAETCA OCh O), KaK MPaBHJIO, MEHbIIIE, & B Jiac-
THYHBIX — Gosnbiue npaMoro. OTcroaa ka3zanock Obl, 4TO, 3HAA YIJIBI MEX Ty
nepeceKalMMUMHCH CHCTEMAMH TpPEILUHH, MOXHO HENMOCPEACTBEHHO Ompe/e-
JIHTh TOJOXEHHE B3aMMHO NEPNEHOHKYJIAPHBIX ocelt O, M O3, JNexallux,
KaK W3BECTHO, B IJIOCKOCTH, MepneHau Ky nspHo# ocn 2. Ho ans npasuasHoro
JIOCTOBEPHOTO CYX/IEHHSN BAXHO 3HATH OTHOCHTENLHOE HATpaBiieHHE Tiepe-
MELIEHHS IPHIIeKAIMX K ITHM TpeluHaM 6okoB nopoa. Ecnu 310 nasect-
HO, TEXHHKa OmpejeneHns ocell HanpsikeHHi 01 H 03 CBOAHTCH K MPOCTOMY
MOCTPOEHHIO C MOMOUIBIO ceTKH Bynbda, kak 3To mokasaHo Ha puc. 81.

\ JlaHHble CTaTHCTHYECKOrO HM3MEPEHHA 3JIEMEHTOB 3alleraHus MeJIKoi
[ TPelMHOBATOCTH HAHOCATCA HA BOCKOBKY C moMolubto ceTku Bynbda. Llent-
PBI TSKECTH TOJIyYEHHBIX Ma KCHMYMOB NPHHHMAKOTCH 32 CPEIHHE 3HAUCHHA

A & g

Puc. 81, OnpejeneHne OPHEHTHPOBKH OCeil HaNpsXEHHA MO JBYM COMPMXKEHHBIM CHCTEMAM

Tpemun ckansisanua. [To M.B. I'osckomy [33]
A — IBe NNOCKOCTH CONPAMEHHBIX CHCTEM TpellnH: | — asumyT nagenns 135°/45° (peaxas wTpHxoB-
Ka), 2 — a3umyT najsedus 220°260° (wacTas mTpuxoBka). JIHHHA HX NEPECEHCHHI — OCh Oy B — HAXOX
AeHue MIOCKOCTH, NEpreH AR Ky1apHol ock o; (nnockocTH ocell o) M 01). CooTBETCTBEHHO HanpaBAeHHIO ¢
nepeMelIcHH 110 NIOCKOCTAM TPEINHH HA YHTATE/A YKadLiBaeT ock o) Kak GuccekTpuca Tenecuoro yrid
MEX 1y MIO0CKOCTAMM ITHX TPEUIHH; 0Ck O3 — JIEWHT B 3TOH nnockocTh, o6pasys ¢ ockio o, yron 90°; B —
OonpeeneH e YI/1a H HANPAB/ICHHA HA KITOHA OCH 03 (NOYYEHHbIH PEIYALTAT — A3HMYT NAACHHA 260° £ 10°)
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ONIIOCOR MIOCKOCTEH CUCTEM TPEUMH ¥ COOTBETCTBEHHO NMPOBOAATCH NYTH
OJIBIIMX KPYroB — MPOEKUHM JIMHHH MepeceYeHHus ITHX MIOCKOCTeH ¢ mo-
pXxHocThio moaycepnl. Touka mepeceyeHHs HX COOTBETCTBYET MPOEKIHH
peceyeHHs C MOBEPXHOCTHIO MONYCHEPHI OCH HATIPAKEHHS O2, @ JIMHMS,
€[HHAIOIIAA €€ C LIEHTPOM AHarpaMMmbl, JaeT NpoekuHio 3Toi ocH. Cos-
MECTHB 3Ty JIHHHIO C FOPH30HTAJbHBIM JTHAMETPOM CETKH, OT TOYKH, CO-
TBETCTBYIOLIeH MOMOKEHHIO OCH 02, CYHTAfA €€ 3a MOJIOC, NPOBOAAT noa 90°
ry 6onsuoro Kpyra — npoekLHIO cliella nepecedeHus ¢ noaycdepoit nioc-
OCTH, B KOTOpOii JIeXXaT OCH HanpskeHHs o1 H 0. [Tonoxenue To# H npyroi
CTAHABJIHBAIOT HCXOAA H3 HabmoneHuil HaJ HANpPaBIEHHAMH OTHOCHTENb-
OTO MepeMeLeHU .

BuisBienne cHCTeM TPEIHH, CONPAXKEHHBIX CO CKJIa4aTOCTHIO

B pasnene, nocBsAlleHHOM XapaKTEPHCTHKE pa3phIBHBIX HAPYLIEHHIA,
BLJIO MOKA3aHO, YTO Pa3phiBbl, COMPSXKEHHBIE CO CKNAAYaTOCTBIO, MOTYT
O3HHKHYTh 1460 B cBA3H ¢ 06pa3loBaHHEM CKIAA4aTHIX CTPYKTYP B LIENOM,
60 ¢ dpopMupoBaHHEM OTHENbHOH CKNafAKH B CBA3H C OTHOCHTEJIBHBIM
€peMellieHHeM claralomux ee miactos. Ilepsbie nposiBNAOTCA Kak mpo-
ONbHBIE HAABUTH WK cOpockl MHbo kak JHaroHanbHble caABMrd. Ecnu men-
€ TPELIMHbl, H3MEPEHHbBIE B PAa3/IMYHBIX yYacTKaX HccleayeMoro paiosa,
10T npH 06paboTke HA AHarpaMMaXx Ma KCHMYMbI, 0TpaXaroIHe M0 CBOEMY
0JI0XEHHIO 3TH 3JIEMEHThI CTPYKTYPbl, MOXKHO M0JIaraTh, YTO OHH CONpH-
€HBI CO CKJIag4aToCcThi0. OGLIYHO NMPOABIAIOTCA HE BCE CHCTEMBI, OTBEYA-
1IHe YKa3aHHbBIM pa3pbIBHBIM HapylweHHaM. Yame apyrux pacnpocrpa-
€HBI MEJIKHE TPELIHHBI, OTBEHAIOLLHE 110 NOJIOKEHHIO QHATOHAIIBHBIM CIBH-
M, pexe cbpocaM M Ha[BHIaM.

B npuocepoif yacTu ckIagkH TPELIHHBL,CONPAXEHHBIE CO CKJIAAYaTOCTHIO
TpelHHEl KJIHBaXa), COBMAajalOT ¢ OCEBOH MOBepXHOCThI. Ha Kpbuibsax
HTHKJIHHAJIE# OHH MAJAKT K OCeBOH MOBEPXHOCTH, HA KPbUIbAX CHHKITH-
JIK — B NPOTHBOMNOJIOXHYIO CTOpoHY. HX mpoTAXXeHHOCTH OrpaHHYMBa-
Ci HEPENKO OJHHM IUIACTOM; OHM 3aKaHUYHMBAKTCA HJIH HU3MEHSAIOT yron
a/IeHHs NPH nepexo/e B NOpoay ¢ ApYyrHMH GH3H KO-MeXaHHYeC KHMH CBOMHCT-
MH. Taxue TpelHHbLI MOTYT ObITh HCTIOJIB30BaHb! /15 BRIACHEHHA, C KAKO#
CThIO CKJIAZIOK HMeeT fAeno HabmrogaTtens, ecid OOHaXXKEHHOCTh He AAeT
BO3MOXHOCTH MOJIy4eHHA MPAMBIX aHHBIX.

Onpenenenvie Hanpasiienus nepememennii no pasiomy B npouecce py/ao-
Tnoxenns. Mcnonb3zoBaHue and 3THX Henel CTATHCTHYECKOrO M3yuyeHHS
JIKOH TPEeUMHOBATOCTH BO3MOXHO, €CJIH B npejienax PyAOHOCHOH 30HBI
CTAHABJIHBAIOTCA CHCTEMBI MHHEPANH30BAHHBIX TpPElWH, OTBEYAIOIIMX
0 NOJIOXKEHHI0O OCHOBHOMY PYAOHOCHOMY Pa3jiOMy H ONEPSAIOLIHM €ro Tpe-
HHaM OTPhIBa.

IIpumepoM HCMONbL30BaHHA JAHHBIX CTATHCTHYECKOTO M3MEPEHUSN OPH-
HTHPOBKH TPELHH [UIA ONpEJC/ICHHs ABHXEHHA MO pa3jioMy MOXET cly-
XKHTh 0XapaKTepH30BaHHOE Bhile pyaHoe nosne Yykyp-Txunra. Hanomuum,
YTO OpyAeHeHHE 3[ech NpPEACTABJIEHO YEThIPbMA MHHEPAJbHBIMH KOMII-
JIEKCAMH, OTBEYAIOLIHMH HYEeTHIPEM CTaJMsaM MHHepanu3auud. B npenenax
I'nasHo# 30HBI 3TOr0 MECTOPOXKACHHA OHH NMPOABJIEHL! KaK B0Jb TEKTOHHU-
YECKHX LIBOB rnaBHoro HanpapyieHHa 20—30°, Tak U B CONPKEHHBIX C HUMH
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KPYyTOMANAOWMX TPEUMHAX OTPLIBA, HMEIOIMX NpocTHpanHe 60—70° (cy,
pHc. 37).

PaszensHOe CTAaTHCTHYECKOE WIMEPEHHE TPEUIMH C PalIHYHBIM Muge.
panbHLIM BBINOJHEHHEM MOKA3aJ0, YTO H TPELIHHBI OTPLIBA, H OCHOBHKe
webl [NaBHO# 30HBI NMPOABH/IMChE KaK PYAOBMEWAIOLIME B NMPOLECCE paj.
BHTHSA BCEX YEeTHIPEX CTaAHN MHHepauu3aluH (cM. puc. 38).

Hcnonb3ys W3BeCTHOE MPABHIO OMPE/IE/IEHHA HAMpPABNCHUS NEPEMelre.
HHA 110 Pa3fioMy, OCHOBAHHOE Ha MOJIOKEHHH ONEPAIOUIMX TPEIHH OTpPhiBg,
HETPYAHO OBIIO PEIHTH, YTO NEPEMEILICHHA N0 OCHOBHBIM mwBaM [nasnof
30HBLl B NMpoLeCCe MHHEPAJIH3ALHH MPOABHJIHCh KAaK NMpaBble CABHIH C Heko.
TOpPLIM y4acTHeM BepTHKansHOM cocTasnstomeil,. MHBIMH clIOBaMH, BHCAuyj
60K nepemelasncs K CEBEpO-BOCTOKY H HECKOJIbKO NpHmogHumalics. Co-
OTBETCTBEHHO GbI10 BBICKa3aHO MPENNOJIOXKEHHE, YTO py/AHbIE CTONObI 10 %-
HbI PACTIONATATECA HA YYACTKAX, TII€ OCHOBHBIE IUBBI HMEIOT GobIH i a3uMy T
MPOCTHPaHHA, H KPYTO TOTPYXaThCA K CEBEP-CEBEPO-3amajy, 4TO M moj-
TBEPAKHIOCH NOCNEAYOIIAMY paboTamu.

BrisicHeHHe OTHOCHTE/IbHOI0 BO3PACTA Pa3HbIX cHeTeM TpeumH. Hepenko
yxe npH GermoM ocMoTpe obHameHWH WNH TOPHBLIX BHIPabOTOK, OcBema-
OIMX Ha 3HAYMTEIBHOH MIOLAMH NOCTATOYHO OJHOPOLHbIE HHTPY3HBHbIE
HIH 3¢ dy3uBHBIC TOPOAbI, YAAETCA 3aMETHTh, 4TO Ha oHe obme# Buinep-
MaHHOH CEeTKH MENKHX TpelllHH HMEIOTCSA YYacTKH, B Npenerax KOTOphIX
Pa3BHTA elIe OJIHA HJIH HECKOJIBKO JOMOTHHTENBHBIX CHCTeM TpemmH. Yacto
310 ObiBaeT '0bycnoBneHO HANMHYHEM yHacTKa KakuX-HGo Gonee OpesHux
nopoji, AJis KOTOPBIX UIHPOKO pa3BHTafd ob1ias TPEIIHHOBATOCTb ABNAETCA
HAJIOXKEHHOH Ha HMeBIUHecs paHEe, CBOHCTBEHHBIE MM CHCTEMBI TpELIMH,
Taxue y4acTKH BLIAENAKOTCA H OKOHTY PHBAIOTCSA IIPH NPOBEAEHHH € TaIbHBIX
reonoro-cseMounbiXx pabor co cneunanbHLIME HabMIOAEHHAME HAa KOHTaK-
TAX 3THX NOPOA M CHCTEMATHYECKHMH 3aMEDPAMH 3JIEMEHTOB 3aJIeraHus
TPeLIHH.

Hepenko Takxke JONOMHHTEIbHbBIE CHCTEMBI TPEILHH BOSHUKAKOT B CITy4ae
NpOABJIEHHSA TEKTOHHYECKHX 30H HHOTO HAMpABNESHUA, YeM paHee BOIHHKLIHE
cucTeMbl MeNKoii TpeuHHoBaTocTH. [IpuMepoM pa3sutus Gosee mosaueit
TPELIHHOBATOCTH, CBA3AHHOM C 3a/10)KEHHEM PYJOHOCHOH TexkToHWuYecko#
30HBI, MOXET CIYXHTh YXe YNoMsaHyTOe pyaHoe mone Yykyp-Ixunra B
Kapamasape (Cpeanss Asus). [Ind pyAHOro mojs B LEJIOM XapaKTepHbl
IBe CHCTEMBI MENKHX TPEIIMH — OJIHA C a3HMYTOM mpocTupaHus 60—70°,
najieHHe KpyToe K CceBepo-3amany, Apyras — c mpoctupanuem 290—300°
W MaJeHUEM Ha CEBEPO-BOCTOK TAKXKE NMOJ KPYThIMH YIIaMH,

C TpewiuHaMu NepBOro HANpPABJIEHUA COBMNAAaeT MOJIOKEHHE JaeK KBap-
ueBoro cueHuT-nopdupa, nuabalosoro noppHpuTa, a TaKke GONBIIHHCTEA
MHHEpa/IH30BaHHBIX 30H paifoHa. Bropas cHcTeMa TpeIWH no4ep KHBaeTcH
HaJIHYHEM pAJA MapaineNbHLIX PAa3pbiBOB, B TOM MHCJIE KpYyNHOro, Tak Ha-
3siBaemoro CBHHLOBOro, pa3jioMa.

I'naBHas pynHas 3oHa, conmpAraromasca co CeHHHOBLIM pasnoMoM CO
CTOpOHBEI ero BHcA4ero Goka, mpocTHpaercs mopg asumytom 20—30°,T1.6
B HAamNpaB/IeHHH, HE XapaKTepHOM [Jis palioHa B uenoMm, W najmaer KpyTo
K ceBepo-3anany (puc. 82).

B HenocpencTeeHHON GIH30CTH OT 30HBI BMEIIAKOLIME MOPOALI HMEHT
YeTKO BbIPAKEHHBIE TPEILHHBI, Mapajie/bHele e, H BTOPYIO cHCTeMY,c00T”
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Puc. 82. Mectopoxnenne Yykyp-Ixunra. CxeMaTHuecku#l reonornyeckuif nnan 4actu oflHOro

|B3 ropulontos [nasuol 30HBI

I — cepuUHTHIHPOBaHHBIC; 2 — XJOPHTHIHPOBaHKbIe TyhONass! KBapuesoro nopdupa; 3 — joua sopya-
Horo apobsienua B BHcueM Goky CBHHUOBOTO payioma; 4 — KBADUEBO-CYbQUAHBIE, KBADICRO-TEMATH-
TOBbIC XKLL 5 — pyanoe Teno ¢ 6oratoll cynepuanolt Munepanusauuehi; 6 — BxpanaeHHas cynbOHAHAR
MHHEPAITHIALHA, 7 — paIpHIBHBIC HAPYIIEHHS, B KpyXKax Noxa3aHsl NPOCTHPAHHA M HANPABJICHHS Na-
nennit TpewnH: A — B ynaneHnn ot pyauHoit jonu;, 5 — 8Gmuan pynuofl somu

BETCTBYIOIIYH) ILIAPOKC pPACMPOCTPAHEHHBIM TpPEIIMHAM BOCTOK-CEBEPO-
{BocToyHOTO mnpocTHpanus (60—70°). CeBepo-3amajHas CHCTeMa TpEeLIHH
1(220—300°) 3aecs BhIpaxeHa cinabo: ee posb CHHXKAETCH 33 CHET HHTEHCHE-
HOTO MpOfABJIEHHA yKa3aHHbIX Bbille cicTeM. OJHAKO OT[E/bHBIE Pa3PBIBLI
[3TOro HafpaBlI€HHS OTMEYAKTCA B CTPYKTYpe caMoi ['nasHoi 30HEI.

Ha mectopoxnenuu Toipubiay3s (CesepHriii Kapka3) umerorcs ase rnas-
Hble rpynmnel rpaHuTOH0B. OTHOCHTENBHO MEJIKHE HellpaBHIbHbIE N0 opme
[MaccHBbl KBaplLEBBIX MIATHONOPGHPOB Pa3BHTHI B BEPXHHX FOPH3OHTAX
MecTOopoXaeHud, B npegenax I'nasHoro pyauoro tena. [lopoas! Xxapakrepu-
3y1oTca Gonb1I0H N3MEHYHBOCTBIO [10 COCTABY, MOBLIILEHHLIM COLEPKAHHEM
H3BECTH M PacCMATPHBAIOTCA KaK NPOAyKT KOHTamMHHauuu. Hu3wl mecTo-
POX/CHUA ¥ HEMOCPEACTBEHHO NMpunexaumii x semy BocTounwil dnaur cno-
MeHbl NOPHHPOBHAHBIMH OGHOTHTOBBIMH, TAK HA3LIBAEMBIMH 3/1b/KYPTHH-
CKHMH, TPAaHHTaAMH.
CTaTHCTHYECKOE H3MEPEHHE TPEUIHHOBATOCTH 3JIbKYPTHHCKHX Tpa-
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HHTOB Jajio Ha JHarpaMMax [Ba YeTKHX MaKCHMyMa, OTBe4Yalo WHX 6.
IWHPOTHOH W 3amaj-ceBepo-3anagHOi cCHCTeMaM TPEIIHH.

B kBapueBbix nuardonopdupax Gui10 BHIABIEHO OTHOCHTENBHO Clafoe
Pa3BHTHE TeX Xke JBYX CHCTEM TPELIHH, HO 3aTO PE3KO BRIPAXKEH MAKCHMy)y
OTpaXallHi CHCTEMY, XapaKTepH3YIOIYIOCH CPEIAHHMH YIIIaMH Nafenyg
K CEBepy, @ TaKkKe YeTKHH Ma KCHMYM TPELUMH CO CPEHHMH YrlaMH NaieHuy
K loro-3anany. Bo BcakoM ciyuae, ceTka TPELHH B 3JbIKYPTHHCKHX Ipa.
HHTaX oka3ajnack nmpoime. 3TO Oal0 OCHOBaHHE MpPEANOJIOKHThb, YTO OHy
umeroT Gonee monopo#t Bo3pact. Ilocnenyrommue paboThl NOATBEpmHy
3TO mpencTaBneHne. BulIo yCTaHOBNEHO, YTO KBapleBble MIArHONOpGHpsy,
TAK XK€ KaK H pPYJOHOCHbIe CKapHEI, Ha Irny6HHe mMoJpe3ar0TCa MAaCCHBOM
MbHKYPTHHCKHX TPAHHTOB.

Ha [laBeHOHHCKOM MecTopoxaeHHH (3abalixanbe) GHOTHTOBBIE TPAHKHTH
BEPXHEro Maneo3os npopeaHbl HeGONBUIMM MaccHBOM rpaHHT-mopdupos
KAMMepHiickoro Bo3dpacTa. B nepBbix ceTka Menko# TPEIIMHOBATOCTH 3Ha-
YHTEIBHO CJIOXKHEE, YEM BO BTOPLIX.

H3 cxa3zanHoro crnenyer, 4To Gonee ApeBHHE HHTPY3HBHBIE MOPOLI NpH
NpoYMX PaBHHIX YCJIOBHAX MOTYT HMeTh Gojiee CNOXKHYIO CETKY TpELIH,
4eM CBA3aHHBIE C MOCEAYOLHMH BHEIPEHHAMH.

BoificHeHHe IeHeTHYeCKOro THNA MeJKOH TPelHHOBATOCTH B HHTDY3H-
sax. [Ipu dopMHPOBAHHH HHTPY3HBOB B TEKTOHHYECKH OTHOCHTEJILHO CIIO-
KoiHOH ofGcTaHOBKE, B YC/IOBHAX aKTHBH3ALHH MIATHOPM H LIMTOB, B HEX
BO3HHKAIOT CHCTEMBI TpeLIuH, obyclloB/eHHbBIe KOHTpakuuel — coKpaiie-
HHeM HX o6bemMa BcneacTBue ocThiBaHHA. CyLIECTBEHHYIO POJib B TPELLMHO-
o6pa3oBaHHH MOXET HrpaTh TaKke BO3JelicTBHE JHHAMHYECKOTO HMIY/Ibca
MarMaTH4YeCKOTO paciUlaBa Ha yme 3aCThIBIIYK 4acTh MaccHBa. TakHM
obpa3oM, B HHTpPY3HBax pa3BHBAKOTCA CHCTEMbl TPELIHH, B TOW HIH HHOH
CTeNeHH CBA3aHHbIE MO MOJIOKEHHIO ¢ HX (popMoii. ITo TpelMHbI, napan-
JleNIbHBIE KPOBJIE MACCHBA; HX POJIb ¢ ITy6uHOMN nocTenenHo cumxkaeTcs. Tako-
Bbl TAKXK€ TPEIIHHbI, MapaJule/bHble KOHTAKTaM, paAHa/IbHbIE TPELLHHbI B KY-
NOJIOBHAHLIX HHTPY3HBaX, HMEIOMHUX GJIH3KHE K OKPYIJIbIM OoYepTaHus. Ta-
KOBbI H Kpa€Bble Ha/IBUTH, KOTOPBIE B CBOEM MOJIOXKEHHH B H3BECTHOM Mepe no-
BTOPSAIOT OYEPTAHHA HHTPY3HBOB. B pe3y/bTaTe MaccOBbIE 3aMephl TPELIHH,
clieflaHHLIE B pa3sHBIX 4acTAX MHTPY3HBOB, Ha KPYroBbIX JHAarpamMmax, no-
NyYeHHBLIX ¢ NOMOLILIO ceTkH Bynbda, Jar0T oTYETIMBLIE NOsACA 110 UX NEPH-
depun. B cnabo spoaupoBaHHBIX MacCHBaX GUKCHPYETCH TaKKe MaKCHMYM
B Cpe/lHeil yacTH aMarpamm, oTpaxaroiuil nonorue TpewMHL, napaieib-
HbIE KpOBJIE. ;

CkalzaHHOe MOXeT ObITb NMPOHJUIHOCTPHPOBAHO Ha NMpHMEpe H3y4eHHA
TPELHHOBATOCTH B OJHOM H3 MacCHBOB Tpaxuiunaputos CesepHoro Kas-
ka3a. [To gauueim B. M. Mansiuesa (cM. paboty JI. M. Jlykuna u U.T1. Kyuw-
Hapesa [73]), oTueTnuBLIe MoAca Mo nepHdepHH KPYroBuIX JHArpaMM xapak-
TEpH3YIOT PACTIONIOXKEHHE MEJIKOH TPEIHHOBATOCTH B PA3/IMYHBLIX 4acTAX
maccusa (puc. 83). Oco6o cneayeT OTMETHTH, YTO Ha OOHOM H3 OguarpaMM,
OTpaxXarIINX TPEIHHOBATOCTh B IOr0-BOCTOYHOM YacTH MaccHBa, MOMHMO
nosca mno nepuepuH, BHIABAAETCS YETKHH MaKCHMyM KpyTomagarolHX
TpewuH. 1o MOJIOKEHHIO OH COOTBETCTBYET HAampaB/ieHHI Gnmanexalcro
KOHTaKTa MAacCHBA ¢ BMELLAOLMMH NOPOJAMH, a TAKKE OTpe3kaM KOHTAK
TOB B HEKOTOPBIX APYTrHX YacTAX. DTO MOXKHO PACCMATPHBATHL Kak yKa3aHH®
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Puc. 83. CxemaTtudecku#t nnan maccHsa Tpaxununaputos Ha Ces. Kasxaze. [To B.U. Manui-
‘meBy. Basto w3 craten JLH. Jlykuna u H.TI. Kymnapesa [73], ynpoweno

KpyTonajaiolise TPEIIHHE Pa3lIHYHLIX HanNpaBicHHA JalOT CNIOWHBIE NOACA NO NepHGEPHH KPYroBbIX
auarpamm: | — TPaxXHAHNAPHTH; 2 — TPETHYHLIC OTNOMEHHR

HA ONMpENE/ICHHYIO POJib Pa3phIBOB CEBEPO-BOCTOYHOIO NMPOCTHPAHUS B €0
 GopmupoBanuK. Bee ke OCHOBHAs 4acTh MEJIKHX TPELIHH B cBoeM 06paso-
BAHWH CBA3aHA C NMPOLECCOM CTAHOBJIEHHA HHTPY3HBA — €ro BHEIpPEHHEM
H KpHCTaJIH3aluel B TEXKTOHHYeCKH cnokoiiHol obcTaHoBKe.

HHolt puCyHOK HMeeT ceTKa TPEUIMH B MHTPY3HBaX, GOPMHPYIOIMXCH
B CKJa[4YaThIX 30HaX, NPH BO3JcHCTBHH HANpPaBICHHBIX TEKTOHHYECKHX
HanpskeHHH. B Ta KHX yCIOBHAX KOHTPaKUMOHHLIE TPELUMHBI, 00ycnoBieHHbIE
NpOLECCOM OCTHIBAHHA MAacCHBA, 3aTYLICBLIBAKOTCH, @ HEPEAKO MOJHOCTHIO
NepeKpLIBAIOTCH TPCUIMHAMH TEKTOHHYECKOro npoucxoxaeHus. HanGonee
YacTO NPOABIAIOTCH CHCTEMB! KPYTONAaAaoHX TPELHH, PACNIONAralo M XCs
JMATOHAJILHO OTHOCHTENbHO mpocTHpaHus obuieit cxnaguatocTu (W npe-
HMYIECTBEHHOTO yIJIHHEHUd MaccHBa). B kpynmHbIX MaccHBax Takas ceTkKa
TpeLIHH pa3BHTa Ha 3HAYMTENbHBIX MIolansx. PacnpocTpanesa oHa W BO
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BMemarmHEX nopogax. ITo cBoeMy MOMOKEHHIO TaKHe TPEIMHBI COOTBETCT.
BYIOT IHArOHa/bHbIM caBHraM. Hepeako QHKCHPYIOTCH H IOIOTHE TPEIH ky,
napajie/ibHble KPOBJIE MACCHBOB H NMPOSABJIAIOLIHECH KaK TPEIMHbI OTPhing,
nopoil BeIMoNHeHHbIe NafikaMHu amumTa. IIpMMepsl NpoABIeHHS TAKHX Te.
TOHHYEC KHX TpellMH MHOTOYHCIeHHB!. OHH OTMEYEHbI B pa3HbIX MO BETHYHYe
maccuBax Kasaxcrauwa, CpeiHeii A3uu M JpYTrHX paiioHos.

BuisicHeHHe rJIRBHOIO HATIPAB/IEHHA PYJOHOCHBIX TPeIHH B LUTOKBepKe,
B npenenax WTOKBEPKOB YacTO BLIJENAIOTCA OJHO HIHM [BAa HAMpPaBlieHus
Gonee WM MeHee KPYNHBIX Pa3pLIBOB, IJIaBHAA Xe Macca Opy/IeHEHHA CBA3aHa
C COMpsAXEHHBIMH ¢ HHMH TOHKHMH JXHJIAMH H TPOXKHUIIKAMH, a IepeceKaeMule
MMH TIOPOIbI HeCyT CONPOBOXJalollee WX BKPANIIEHHOE OpYIAEeHeHHe. Dty
MPOXKHIIKKM 4acTo o6pa3yoT rycTyio ceTh, pacnonarasck GIM3KO OOHH oT
apyroro. B Takux ciyyasx co 3Ha4YMTENbHOH HoJeit BEPOATHOCTH MOXHO
ONpeNeNHTh OCHOBHOE HanpapjieHHe BBbITAHYTOCTH IUTOKBEPKa, BepHee
IITOKBEPKOBOMH 30HBI.

Hepenko, ogHako, WTOKBEpKH ObIBAKOT MpeACTABIEHBI JIHILIbL MAccoi
MEJIKMX TPEIMH, HHOTa 6e3 BuauMoit MHHEpaTH3aLuu; X npeobanaioiee
HATpaB/IeHHE MOXHO BBIABHTH JIMIUb MYyTEM CTATHCTHYECKOTO HM3MEpPEHHH.
3nanue npeolnajgarollero MX HanpaBlIeHHS HMeeT CYIIECTBEHHOE NPaKTH-
Yeckoe 3Ha4YeHHe: OHO crnocobCcTByeT MpaBHJIBHOMY BHIGOpY pacrnonoxeHus
CeTKH pa3BelloyHBIX BhIpaboTOK, a Takxe nosioxeHHs 3abos kapbepa mnpu
IKCMJIyaTallHH MECTOPOXAEHHA.

JIns pemieH|s 3TOro BOMpPOca MOXKHO CAeN1aTh NPOCTYH NpHKHAKY. [lyTem
Gernoit oLEHKH MOXHO YCTAHOBHTb NMPHMEPHOE NMPOCTHPAHHE CHCTEM Tpe-
LIHH, Npou3Beas nNpHGIH3HTENbHBIE 3aMephl, CAeNaTh rpybyro pa3bHBKy HX
Ha TPYNMNBI MO NPOCTHPAHHIO H HaHeCTH Ha JHarpaMmy po3y TpewmuH. MoxHo
NPOU3IBECTH OLEHKY OCHOBHOTO HAMpaBNEHHA TpELIMH HHBIM crnocoboMm,
a MMEHHO COMOCTAB/IASA [JaHHbIE 3aMEPOB YIEIbHON TPELHHOBATOCTH C CO-
[AepXaHHEM ToJjie3Horo uckonaemoro. IIpumep Takoii oueHKH moka3aH Ha
puc. 84,

BusyaneHo GBUIO MOJMEYEHO, YTO Ha MECTOPOXKJEHHH, BCKPBIBAEMOM
KapbepoM, HMEKOTCH [IBe AO0CTATOYHO YETKHE CHCTEMBI TPEIMH — Ou3LLIH-
POTHBIX H ONHM3aMepHIHOHAaNbHEIX — 6e3 BHIHMoro opynaeHeHus. CTeHka
kapeepa Gwia onpo6GopaHa 6opo3mamu nnuHoH 2 M. Ha 3THX MHTepBajax
6bT0 pa3fenbHO 3aMepeHO KOJHYECTBO TPEIIMH, NpHbaHxarommxcs no
NMPOCTHPAHHIO K TOMY HJIH IPYrOMY OTMEYeHHOMY HanpasieHuto. ComocTas-
JIEHHE Ppe3yIbTaTOB 3THX 3aMepOB C JaHHBIMH onpoboBaHWs Mokas3ao,
uyTo HauGonee GoraThble pyaHBIE HHTEPBANLI MPHYPOYEHBI K y4acTKaM Mak-
CHMAJIbHOTO Pa3BHTHS TPEelIMH GIH3IMIHPOTHOrO NMPOCTHPAHHUS.

Ecnu B npegenax kakoro-nubo yd$acTka opydeHeHHe yCcTaHAaBJIHBAeTCH
Nno JaHHBIM XHMHYECKHX aHAJIH30B, & TE0JIOTHYECKA S MO3HIUA Ero He H3BECT-
Ha, CTATHCTHYECKOE HM3IMEDEHHE TPEUIHH MO3BOJIAET BbIACNHTL HHTEPBAJ
NOBBIIEHHOH TPEMIMHOBATOCTH M MOJCKA3aTh BO3MOXHOE HalpaBJcHHE
TOHKOTPOXHJIKOBO#H pyIHOH 30HBI.

B cnyvae pabortarolmHX KaphepoB OAaHHBIE [I€TaJIbHOTO Ie0JIOrHYeCcKOro
KapTHPOBAaHHA HX YCTYNOB H JHArpaMM 3aJIeraHus MeJTIKO# TpeluuHOoBaTOCTH
MOXHO COTNOCTABHTh C pe3ynhTaTtamMu onpoboBaHHA 3KCIIyaTauMOHHBIX
ckBaxuH. [Ipumep Takoro conocrasneHus npuBeaeH Ha puc. 85. Ha HeEM
H300paXeH NaH 4aCTH OJHOTO rOPH30HTAa Kapbepa, BCKphIBAfOLIEro mToK
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Puc, 84. 3aBucHMOCTB ConepXaHHit METa/l/1a OT HANpaB/ICHUA PYAOHOCHBIX TPELIHH B IUTOK-
Bepke. Bee TpelHHBl KpyTOnazaoomue
1 — TpemmHs BIHIMEPHAMOHANBHOTO MPOCTHpauus; 2 — TPemEHE GAMIWIMPOTHOrO NPOCTHpaHHSK;
3 — copepxanns metanna, Hudpu no nunum abeunce — Homepa npob, Xapa KTEPHIYIOUIMX IBYXMETPO-
BhIE HHTEPBA/ILI, MO JHHHH OPAHHAT — KOJHYCCTRO TPEWIHH H COACPXAHHN METAMIA (B YCNOBHBIX €HHH-
uax)

Puc. 85. PynonocHsifl INTOKBEPK
A — cXeMa MONOXEHHN pa3lpuiBOB H coacpkaHufl mMeTanna (B ycnosHeix eguHHuax); 5 — auarpamma
PHEHTHPOBKH Panu3. x TpeutuH, 189 samepos, < 1 —2—3—5< %. | — coacpwanns MeTanna
(@ — cnaboe, 6§ — NOBLILIEHHOE, & — IHAYMTE/IbHOE); 2 — KPYNHLIE PAIpLIBHBIC HAPYIEHHA (@ — npo-
cnexeHnbie, 6 — NMPOCNEXCHHBLIC HA OT/C/NbHBIX WHTEPBaNax); 3 — paspusn (@ — NpocaexeHHsle, 6 —
NPOC/NEMCHHBIC HA OTACNBHBIX HHTEPBANAX)
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BEpKOBOE MecTOpOXAeHHe. OTYETIHBO NPOCNEKHBAIOTCH Pa3pPLIBHbIC Hapy.
IUeHHs Pa3’IMYHBIX MacliTaboB, NpeHMYILECTBEHHO GJIH3MHPOTHOrO, MeHee
CEBEpPO-BOCTOYHOrO MPOCTHPaHMH. DTH HanpaBJieHHS HETKO BLIABIAIOTCy
M Ha JOHarpaMme TpelluHOBaTocTH. M3omMHHM conepxaHumil mMeTannma uy
njaHe MOKa3biBAIOT, YTO OpYAEHENble YYaCTKH NMPOTATHBAKTCA TakKke g
6IM3LMIHPOTHOM, YACTHYHO B CEBEpPO-BOCTOYHOM HampaBJICHHAX.

Jipyrue o6aacTH HCHO/Ib30OBAHHA CTATHCTHYECKOrO H3YYeHHS TPELUMH p
nopoaax. KavectBo crponTensHoro kamHs. Ilpu paspaboTkax xapbepos
CTPOMTEJILHOTO KaMH TIEPBOCTENEHHOE IHAUECHHE HMeeT H3MEPEHHE YAEbHo}
TpemHOBaTOCTH. [IpOMBINIIEHHBIE HOPMBI [ONYCKAKOT NOObIMy Gl0OKoB,
eciu Ha 10 M o6HaxeHHOH Mopoasl npHXoAHTCA 2—4 TpemMHLL. JansHe#mme
TpeGOBaHHA OTHOCATCA K (PH3HKO-MeXaHHYECKHM CBOHCTBAM mopozsl.

OnTHManbHBIE YCIOBHSA PAacloJioKeHHs WnypoB B 3aboe onpenenstorcs
TeM, 4T0 HauGosee 3 hekTHBHO B3PBIB MOPO/ILI NPOABNAETCA, ECIH IIMYpLI
pPacnoIoKHTh NEPNEHAHKYNAPHO HAubONEe HHTEHCHBHO NPOABICHHOMY
HAMNPAaBJICHHIO TPELIMH.

2. MOAEJIHPOBAHHE CTPYKTYP
PYJAHBIX MOJEA M MECTOPOXJAEHHH

MogenupoBaHue NPH H3YMEHHH CTPYKTYD 3HIOrEHHBIX PyOHBIX MoJel
H MECTOPOXAEHHH HMEET LEbI0 NOMOYb BHISICHEHHIO T€0JIOrO-CTPY KTY PHOH
o6cTaHOBKH [JaHHOrO y4YacTKa 3eMHOH KOpBl B mpoliecce pyZOOTIIONKEHHA
H 3THM COOcOGCTBOBATE YCTAHOBJICHHIO 3aKOHOMEPHOCTH pa3MelleHHs
opyHeHeHHs B ero npendenax. Mogenupyerca pa3BHTHE CKJIaA4aThiX H pas-
PHIBHBIX HapylleHuif, a Takxke NojoXeHWe nojei HanpskeHu#, obycro-
BHBUIHX HX obpa3oBiHHE.

Haun6onee u3BecTHHI ClIEfYIOIIHE METOABI MOJETHPOBAHHA MPUPOJHLIX
TEKTOHHYECKHX MPOLIECCOB.

1. DKciepUMeHTH! HA TOXIECTBEHHBLIX MOJENAX, T.€. HA €CTECTBEHHbLIX
ropebix mopomax. Mopaenupyercs npouecc ¢OpMHPOBAHHA TpEIHH pas-
HBIX THIIOB B pPa3JIHYHBIX YCJIOBHAX TEMINEPATYPHI H AaBlieHHA. O6bIYHO 3TOT
METOO HCHONb3yeTcs AJIA OmnpefencHHA (PH3MKO-MEXaHHYECKMX CBOFMCTB
ropHbiX NMOpPOA H pyJ, B HYaCTHOCTH HX CONPOTHB/ICHHA pa3/iaBiHBAaHHIO.
B u3yyeHHH coGCTBEHHO CTPYKTYP PYIHBIX moJjiell H MecTopoxneHuii BO3-
MOXHOCTH 3TOr0 MeTOJa OrpaHHYeHbI.

2. JKcrnepHMEHTH! Ha IKBHBAJIEHTHBIX MaTepHasnax, T.e. HMEIOIIHX MeXa-
HH4eCKHe CBOMCTBa, COMOCTABHMBIE C TAKOBLIMH FOpHBIX mopox. Ha mone-
JAX M3 YepeayIoIMXcA MJIACTOB TJIHH C pa3HuiMH nob6aBkamu mecka JHOO
H3 JPYTHX MaTepHaJIOB yTeM HX CXKATHA BOCMIPOH3BOIAT Pa3IHYHBIE CKJIa -
YaTeie PopMmel, coyeTaHus ux c paspuisamu [113]. Ha maccuBibix Mogaensx
M3 [JIHHBI H3YYal0T BO3HHKHOBEHHE Pa3phiBOB. TaKkoBbI, HATIpHMep, H3BECT-
Hele 3kcnepumenTsl I'. Knooca no o6pa3zoBaHHI0 ONepsAIOMIEX TpeIIHH MpH
CIBHTOBBIX MEpEMEIICHHAX.

3. B HacTosee BpeMs HauboJiee NEPCNIEKTHBHBIM NpeCTaBigeTCA METOA
MoJe/MpoBaHus AedopMalnii Ha ONTHYECKH aKTHBHBIX cpejax (Tak Hasbl®
BaeMmblll nonspusauponusil MeTon). OH Bnepssie 65u1 npamenen 8 CCCP
B Uncturyre dusnku 3emnn M.B. I'3oBckuM H coTpyaHukamu [33, 113}
Ilupoko Hcnonb3osaics B CpeaHea3HATCKOM HHCTHTYTE reOJIOTHH H MHHE
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panbHoro cuipbs (r. Tamkent) B.A. Koponeswim [6, 38, 59] u nponomkaer
pa3BHBATLCA €0 COTPYJHHKAMH H YYeHHKaMH. 3TOT METOJ OCHOBAH Ha
crnocoOHOCTH HEKOTOPBIX NPO3pavHBIX H MOJNYNpPO3PAaYHBIX MaTEPHAJIOB,
H30TPONHLIX B HEHANPMXKEHHOM COCTOAHHH, npuobperaTh cBOMHCTBO ABY-
NpEIOMIICHHS, €CIH K HHM TNpPHJIOXHTE MeXaHHueckoe Bo3nelicTene. I[Ipu
3TOM [BynpenomieHre TeM Gonbiue, YeM Gollee HHTEHCHBHOE CXKAaTHE Npe-
TepneBaeT Mozenb. Y4acTkH, cnabo nedopmupoBaHHBIE, HE MOKA3LIBAIOT
CKOJIbKO-HHOY/Ib 3HAYHTENBHOTO JBYNPEJIOMIICHHA.

B xauecTBE ONTHYECKH AKTHBHBIX MATEPHANOB HCMONMBIYIOTCA CTYIHe-
'06pa3Hele BellecTBa, MPHIOTOBJIEHHBIE HA OCHOBe XEIATHHA, IJIMLEPHHA
¢ nobasnenneM psaga apyrux semects [103].

TeopernHueckue ocHOBHl MeToma pa3spaGoran M.B. I'sosckuit [33]. Dta
pa3paboTka NMO3BOJSET OLEHHBATH MPHOIHKEHHO KOJHYECTBEHHO CTEMEHBb
OTHOCHTEJIbHO HANpSKEHHOTO COCTOSHHA Pa3jIHYHBIX YYacTKOB AedopMH-
pyemoii mozenu. IIpr o6biuHbIX paGoTax Takoro paciera aeslaTh HE HYXHO:
CTENeHb HAMPMKEHHOTO COCTOAHKHA ONPEAEAETCH 0 OTHOCHTENbHOM BhICOTE
HHTep(epeHLIHOHHO! OKpackH, GHKCHPYeMOMN NpH CKPEILEHHBIX HUKONAX.
K MopaenupoBanmio Ha ONTHYECKH aKTHBHbIX MaTepHanaxX NpeabABJIAOTCA
cneaylouue TpeGopaHus:

1) mogens gomkua 6uITh Nogo6Ha HcclefyeMOMY IPEPOAHOMY 00BEKTY;

2) Ha MoJenH IO/DKHBI H3Y4YaThCH Pa3iHuHble GaKTOpHI, AeicTBYIONIHE
B NPHPOJHBIX YCIOBHAX COBMECTHO,

3) MogenupoBaHHe JOMKHO NOC/IENOBATENLHO NPHBIHXATECA K BO3MOXK-
Ho Gonee nonHoMy nono6uI0 MpHpOAHEIM 06BEKTAM;

4) BBIBOJLI O pe3yjbTaTax MOZIeTHPOBAHHA JOJDKHEI OBITE 06OCHOBaHBI
CTATHCTHYECKH.

Yrtobbl cOXpaHHTh YCI0BHA Nogob6HA MoIenH ¢ npHpoAHBIMH, TpebyeTca
onpefeneHNe HPHINKO-MEXAHWYECKHX CBOHCTE FOPHBIX NOPOJ, CAArAMIINX
AaHHbIH reosiornueckuit 06bexT. ITO HEobXogHMO s MoaGopa oNTHYECKH
aKTHBHBLIX MATEPHAJIOB, HA KOTOPLIX MPOBOAHTCA MoJAenuposanue. [Jomkua
ObITh BBLIACHEHA Ma/ICOTEKTOHHYeCKas 0OCTaHOBKA, perHoHanbHBIA NIaH
nepopMauun B MOMEHT (GOpMHPOBAHHA NAHHBIX 3JEMEHTOB CTPYKTYPhl
¢ TeM, 4To6Bl Moens OGbila MOCTAB/IEHA B AHAJIOTHYHBIE, BO3MOXHO 6H3-
kue, ycnosua. JomkHa ObiTh OeTanbHO H3yveHa Mopdosnorus reosoro-
CTPYKTYPHBIX 3JIeMEHTOB (CKJaaKH, KOHTAKTHI MOPOM, Pa3fioMsl), yCTAHOB-
neHbl (Mo nosneBsIM HabIOACHHAM) HANpaB/IeHHsS NEPEMEIUECHHH MO OCHOB-
HBIM TEKTOHHYECKHM IOBEPXHOCTAM.

Mogenbio cIyXHT MaccCHBHas NEPEBAHHAA paMa CO CTEKJIAHHBIM JHOM,
B KOTOPYIO 3aJIHT ONTHYECKH aKTHBHBIA MaTepHan paBHOH TONLIMHBLI; TIOCTE
3acTHIBAHHA OH Npespamaercs B ynpyrui ctynens. Ha Hem ¢ cobnroeHneM
TOYHOr0 H30METPHHYECKOro nomobus B nMpHHATOM Maciutabe Bbipe3aloTcs
KOHTYpPhI CTPYKTYPHBIX 3JIEMEHTOB, KOTOphle TpebyeTca uccnenosath. Pama
cHabxeHa cnemHanbHLIM mnpHcnocoONeHHeM, MO3BONSIONMM NpPHAABATHL
MOJIE/TH CXATHE HJIH PacTMKEHHE.

Habnronenns Han npossieHHeM Aepopmauuil npoBOAATCA MyTEM Mpo-
CBCYHBAHHA B MOJIAPH3IOBAHHOM CBETE MOJIENIH, MOJBEPKEHHOH Harpyske.
IIpumepnas mopens nabnionenuit nokaszana Ha puc. 86 (ueprex A).Ilnac-
THHKA ONTHYECKH aKTHBHOI'O MaTepHajla PACTATHBAJACH 1O JJMHHOH OCH.
Bo3HHKIIHE NPH 3TOM HANpPSOKEHHS CBA3AHBI C PACTMKEHHEM HA YYacTKe
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Puc. 86. PacnpenencHHe HaNpSKeHHA B MOJENAX H3 ONTHYECKH aKTHBHOTO MaTepuana. [Np
B.A. Koponesy u LI [1. ®arxynnaesy [59]
A — B oaHOpOAHON MOJCIH NPH PAacTAXEHHH; 5 — B MOAENH, OCNIOXHCHHON JHIBIOHKTHRHEIM Hapyiue.
HHeM npu cxaThu, Hanpasnenue nefcTByiomux yCHnuA moka3ano cTpenkaMu. 3HAUCHHA HANPRXCHl:
I — orcyrcreue, 2 — cnabule, 3 — ymepernsie, 4 — CHABHBE, 5 — MaKCHMaNbHbIC
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Puc. 87. Tlons HanpsXeHHA H OpYAcHEHHE
A — cXema pacnipeeNeHHA KACATEbHAIX HEMPANEHHA B KIHHOBHIHMX GIOKAX ¢ PAITHIHbIMH GopMaMK
OrpaHHYHBAIOUIAX Pa3oMOB [6]) ; B — pacnpencnenne nonefl HanpsxeHHA B MoaenH AKTH3ICKOTO pyi-
soro nons. Mo L], ®atxynnaesy u B.A. Koponesy [163]. 3onst hanpaxenuit: | — nefitpansuse, 2 —
yMepenHbie, 3 — WHTCHCHBHBIE, 4 — MAKCHMANLHbIC, § — KOHTpacTHble. Pyauas muHepanuiauus (6)
0BHAPYXKHBAET TEHEHIMIO K PASMEUICHHIO B MOJIAX PAITPY3IKH, MPEHMYIICCTBCHHO B 30HAX epexona OT
HYNIEBHX K OYCHB C1a6LIM KACATE/NLHBIM HAMPIKCHHAM

NPHIOKEHUS YCUITHIL, a TaKXKe MepNeHIHKYIAPHO eMYy 33 CUET CXaTHA ynpy-
roit Mogenu. K ueHTpy niacTHHKH HanmpsyKeHHS 3HAYMTENLHO CHHIKAKOTCH.

Ha ueprexe B nokazaHa Moje/lb, HMHTHPYIOIIAA OHYbKOHKTHBHOE Ha-
pywerne (npope3b B MIACTHHKE ONTHYECKH aKTHBHOTO MaTepuana). OHO
pacronaraeTcs 1ojJ OCTPbIM YrJoM K HATNPABIEHHIO CKUMAKOIUMX ycuvil.
MacuManbHble 3JHAYEHUA HANPAXEeHHH NPOABIAIOTCA 0KOJIO KOHLOB MpPOpe-
34 — (GnaHroB pasnoma, 410 U 06ycnOBIHBaEeT pa3pacTaHHe ero B CTOpPOHB!

Bonee cnoxHana kapTHHa npencrtasieHa Ha puc. 87, roe nsa pasnoma
CXOAATCH B BHJE KJWHA. B ciyyae pOBHBIX OrpaHHYHMBAIOIHX €ro noBepx-
HOcTeff B MeCTe HEMOCPeACTBEHHOr0 HX CXOXIECHHA MPOABJIAKTCH MHHH-
MajibHble HanpskeHus. UMeHHO B TaKHX MECTaX M BO3HHKAIOT ycHoBHA,
GnaronpusATHLIE 78 JIOKaNH3alUH OPYJAeHEHHS B MPHPOAHBIX yCnOBHAX.
Ecnu e orpaHHYMBalOLIHE KIIHH TEKTOHHYECKHE MOBEPXHOCTH HMEHOT M3~
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'ru6bl, BOJHHKAIOT NOMOJIHHTE/IbHbBIE MAKCHMYMBI B MECTAX HCKPHBJICHHH,
|PHCYHKH pacnpe/ie/ieHns HanpsXeHU#H M pa3MelleHHs OpPYACHEHHA CTaHO-
'BaATcA Gonee ClIOXKHBIMH.

OnTHYecKkoe MOJE/THPOBAHHE MMeET BaXKHOE MpakTH4YECKOoe 3HAYEHHE,
NOCKOJIbKY OHO MOXET MOJCKa3aTh, KAKHE y4yacTKH B Npefenax PyAHOTo
nons, NMpeACTaBleHHOTO cHcTeMoll pa3phiBHBIX HapyweHui, 6onee Gnaro-
NPHATHB! U1 JIOKAIH3AUHH OPYJCHEHHS.

IMoapobHee 0 MpHMEHEHHH H BO3IMOXHOCTAX METOJA ONTHYECKOro MoO-
JeNMpOBAHUA MOXHO Y3HATh H3 YNOMAHYTHIX Bhile pa6otr M.B. I'30BcKOro
# B.A. Koponesa. ¥ nepBoro H3 3THX aBTOPOB MOXHO NOJIYYHTh CBELEHHS
no ofLMM BOpOcaM NMPHMEHEHHS METOJa B ero TeopeTHYeckoMy obocHo-
BaHHIO.

3. MHKPOCTPYKTYPHBIA AHAJH3

B 3TOM pa3sfene kpaTKO OCBELIEHBbI 06IHe MOHATHA O MHKPOCTPYKTYp-
HOM aHa/H3e KakK. BCOMOraTeNbHON MeTonHKe, HCMONb3yeMoill mpH Hayde-
HHH CTPYKTYp PYAHBIX MecTopoxaeHHH. TeopeTH4eckHe OCHOBBI METOIUKH,
TeXHHKAa TpPOBE[CHUS HCCIEOOBaHHI, BO3IMOXHOCTH ee¢ NMPHMEHEHHA pac-
cMoTpeHBl B pane pabor [2, 43, 76, 121, 138, 154].

IToag MHKPOCTPYKTYPHBIM AHAJIH3OM MOHHMACTCH METOAHKA H3YYEHHS
nopoJ, MO3BONAKIAS YCTAHOBHThL B HHX HajIH4YME, 3aKOHOMEPHOCTH OpH-
€HTHPOBKH MHHEpAJIOB H BLIACHHTb ee NMpOHcXoxAeHHe. OHa MoXeT GHITH
obycnoBieHa pa3HLIMH TPHYHHAMH: OT/JIOXEHHEM KOMIIOHEHTOB NOpOXLI
M3 HenmoABWXHON WnHM ABHXKYyweHca cpebl, 3a KOHOMEPHOCTAMH pPOCTa KpHC-
Tannos, Aedhopmanuuel nopoasl nox Bo3AeHCTBHEM TEXTOHHYECKHX Hamps-
weHnH. 7

OpHEeHTHPOBKA B mpoliecce OTI0XKEHHS CBoficTBEHHA MHHEpanaM, HMeFo-
MM TJACTHHYAaTYK, dYelyiuaTylo, YMIHHCHHO-NPH3IMATHYECKYH) HIIH
uroapyatyto popmy. IIpu oTIONEHHH H3 HENOABHXHOMK Cpeakl TaKHE MHHE-
paibl pacnojiaraloTcs HaHGONBIIHMH NIOCKOCTAMH OrpaHHYeHHA Mapan-
JensHO moBepXHocTH AHA. IIpH OTNOXEHHH W3 HBHXYylleHcA cpeasl KpHC-
Tasbl OPHEHTHPYKOTCA COOTBETCTBEHHO ABHXeHHIO. B 06oHX cnyvasx Bo3-
HHK2E€T OPHEHTHPOBXa no (opme 3epeH.

OpHEeHTHpPOBKAa pocTa MOSBIAETCA NPH KPHCTAJNNH3alUMH kxakoro-nubo
MHHEpaNa u3 pacTBOpa Ha CTEHKaX TPEIIMHBI HIIM MycTOThl NMubo NMpH nepe-
KPHCTaJUIH3alHA HJIA METACOMAaTHYeCKHX npeobpa3oBaHUAX mopos.

TekToHHYeCKass OPHEHTHPOBKAa B TOPHBIX MOpOJax BO3HHKAET NMPH HX
nepopmaunu. B mpouecce nepopmauun nopoasl NpoHCXoauT quddepeHnu-
ajbHOE ABHXEHHE OTHEJIbHLIX CJIAralollHX €€ 3€PeH MO OTHOIIEHHIO Opyr
K apyry W(unu) nedopmanrs 3epeH Mo MIOCKOCTAM CKOfIbXeHuA mubo aoii-
HHKOBaHHA, T.€. 10 ONpee/IeHHBIM NIOCKOCTAM KPHCTAJIHYECKOH peIlleTKH.
DTHM caMbIM KPHCTaJL/IbIl CTPEMATCH NPpHOOPECTH IHEPre THYECKH BLIFOJHOE
nonoxeHnne, Haubonee cooTBeTcTByloLlee naHHOH nedopmauun. OGmas
nepopmalHs mopoasl — CyMMapHbIfl pesynsTaT Takux ApmxkeHuil. Tak,
B NMOpoAaxX BO3HHKAET OPHEHTHPOBKAa MHHEpa/lOB, XapaKTepHas I TeK-
ToHUTOB. QUEBHIHO, YTO, BLIACHHB 32 KOHOMEPHOCTH OPHEHTHPOBKH MHHE-
panoB B MOpoje, MOXHO HMETh CYX/I€HHE O THNE NeopMaluu H O NONoXKe-
HHH €€ IJIaBHbIX oceil, 4To ocobeHHO BaXHO [UIA reoJyiora, 3aHHMalollerocs
H3IYYEHHEM CTPYKTYp PYIOHBIX MECTOPOXICHHH.
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Ans obnerveHHs anannla ABHXEHUH B nopoae, NPOABNAIOWHXCA B Opy-
C€HTHpPOBKE MHHEPAJIOB, H /Ul CONOCTABJICHHSA MOJYYCHHBIX AAHHBIX C 37e-
MEHTaMH MaKpOCTPYKTYpPbl B MHKPOCTPYKTYPHOM aHAJIM3€ NPHHATA NPAMo-
yronpHas cHcTeMa koopauHaT. OCb @ COOTBETCTBYET JIHHMH NBHXKEHMg,
ac — mIocKocTh Aedopmanun, ock b (6) —nepneHaMKYNIAp K 3TOM MIocKoCTH,
4acTo NpOSABIAETCA Kak OCh BpalleHHA (puc. 88).

B MHKPOCTPYKTYPHOM aHa/lH3€ Hepeako ynoTpebiserca Takke TepMun
"naockocte S”. Tlox HAM mogpasyMeBaercs BCAKafA MIIOCKOCTH, MPOSBs-
IOLaACA B TEKCTYPE WM CTPYKTYype MOpoAbl, KaK-TO: CIOHCTOCTb, CIIaHIe-
BaTOCTh CTPYKTYPb! Te4E€HHA, IUIOCKOCTH CKaJIbIBAHHA H T.1.

TexHHka MHKPOCTPYKTYPHOTO aHAJIH3a CBOIOHTCH K CTATHCTHYECKOMYy
H3MEPEHHIO MOJIOKEHHA B MPOCTPAHCTBE TeX HJH HHBIX KpHCTaanorpadu-
HECKHX H ONTHHECKHX 3JIEMEHTOB 3€PEH HEKOTOPHIX MHHEpPAJIOB, & HMEHHO
nnockoctel cnaliHocTH, ABOWHHKOBAHHA, ONTHYECKHX ocei, ocell onTHuec-
koff HHAHKAaTPHCHL. 3TO MPOH3BOJUTCA C NOMOIILIO (EOPOBCKOro CTONMKA,
cHabxeHHOro npHcrnocoGeHHEM [UIS mapaJule/ibHOTO TepeMEILeHHs ILTH-

Puc. 88. CootHowenne oceft koop-
[OHHAT, NPHHATHIX B MHKPOCTpPYK-
TYPHOM aHanuie (HA NpHMepe
cKnaakH)
g — NBHHS OBHXCHMS, ¢ — NIOC-
KOCTh AcOpMALIHHN S — NEPNCH1H-
KYASp K MIOCKOCTH ac (Hepeaxo
AB/INCTCH OChIO BPALICHHN)

¢oB, KoTOpBIE BhIpE3alOTCA NEPNEHIHKYNAPHO BHOAMMON HEOQHOPOAHOCTH
nopoabli, H3 06pa3loB, OPHEHTHPOBAHHBIX OTHOCHTEbHO KakuX-nmubo 3ne-
MEHTOB MaKpPOCTPYKTYphl — CJIaHLEBATOCTH, TPEUIHHLI, KOHTAKTA XHJIbI
H T.0L

IMonoxenne opuentHpoBaHHoro ofpasua B mpocTpaHcTBE CTpOro ¢Hk-
cupyerca. Ha moBepxHocTH 0oOpa3la HaHOCHTCA JIHHHA €€ NMPOCTHPAaHHA
co cTpenkoif Ha 0JHOM KOHIIE, YKa3biBarolleli HanpasneHHe OPHEHTHPOBKH,
a Takke LUTPHX, OTMevalouuil THHAIO NajJeHHd. 3aMHCLIBAIOTCA 3JIEMEHTHI
3aneraHus 3ToH NMOBEpXHOCTH, HANpaBleHHE, YKa3aHHOe cTpenKol, H yron
najeHu”, a TaKXKe M0J0KeHHe HOPMAJIH K JIOCKOCTH OPHEHTHPOBKH obpa3ua
(oHa HaknoHeHa BBepX Hnu BHM3). IloaroroBka mMaTepHana ans H3roTOBJIE-
HHA OPHEHTHPOBAHHBIX HUTH(OB H HX MapKHPOBKA MOkKa3aHbl Ha puc. 89.

B 3aBHCHMOCTH OT ce4eHHA 3epHa B LUIH(E NOJIOXKEHHE ONTHYECKOH OCH
onpejenseTcsA MyTeM COBMELIEHHA ee 60 ¢ ockio MHKpOcKona, JIn6o ¢ ockio
I penopoBckoro cTonuka. 3TO JOCTHrAETCA NYyTEM BpallleHHs ULTH(A BOKPYT
ocH N u HaxyioHOM 1o ocH J wie H. IMonoxeHnne niockocT cnafiHOCTH HITH
[JBOHHHKOBAHHS YCTAHABIIMBAETCH COBMEIEHHEM HX C ILIOCKOCTBIO, MpO-
xofsuie# Yepe3 oCh H rOPH3OHTANBHYIO HHTh MHKpOcKona. [lng aToro uund
BpPalaloT BOKPYr ocH N W HaKNOHSOT no ocu I [76].

PeaynntaThl M3MepeHuif obpabaTmBaroTcs monobHoO 3amepam TpelHH
NMyTEéM HAHECEHHA WX B BHJE TOYEK — MpoeKIHHA onTHYECKHX ocelt HaH HOP-
maJieff K MIOCKOCTAM cna#HOCTH, JBOWHHKOBAHHA M T.I. — HA NpPOEKLHIO
nonycdepsl. 3a pybexom A ITOr0 NMONbL3YIOTCA HCKIIOYHTEILHO PaBHO-
naomannol cerxoll lliMuara B npoexunn Ha HEXHIOK nonycdepy. B CCCP
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Puc. 89. TloaroToBKa NIacCTHHOK AN% H3rOTOBJIEHHA OPHEHTHPOBaHHLIX obpasuos. Mo JI.H. Tly-
kuHY # 10p.[76]
Crpenxa wa nosepxHocTi o6pa3iia NOKalLBacT €ro OPHEHTHPOBKY B NPOCTPAHCTBE. A — OTNHIHBAHMHE
H MAPKHPOBKA MIACTHHOK NOPOAL Ans mnudos; 5 — 3apHCOBKA KOHTYPOB ITHX IIACTHHO K NEPE/] HAKIIE-
HBAHHEM HA NMpEOMETHOC CTCKIO; B — nnacTHHKa l‘DPHOﬂ nopojsl, HAKJIECHHAR HA nNpeAMETHOE CTEKIIO.
TIyHKTHPHAR CTPE/IKA MOKAILIBACT OPHEHTHPOBKY MIACTHHKH. CTpe/ika HAHECCHA HA HIX He il NOBEPXHOCTH
CTEK/Ia ANMA3IHLIM Kapanaawom (kax u Homep uUuda)

3aMephl 4alle NPOeKTHPYIOT Ha BEPXHIOK mnonycdepy, NpUYeM HEKOTOpbIE
reoJIOrH NoJb3ylTcH cTepeorpadnyeckoit npoexumeit I'. Bynsda, xak u npu
o6paboTke 3aMepoB TPEILIMH.

JIns HaHeceHHA pe3yNbTaTOB 3aMePOB Ha BOCKOBKY y106HO nonb3oBaThcs
ynpomeHHbIME mabnonamu (puc. 90, Npunoxenus VIII, IX). [Tonyyennas
ToueYyHas [uarpamMma mnopnsepraeTcd OankHeiwed obpaborke, momobHo
[HarpaMMaM TPelIMHOBAaTOCTH. BhIYMCIAETCA NMIOTHOCTE OPHEHTHPOBKH Ha
#nnnnuy nnomagH auarpamMmel (o6siuHo Ha 19%) B npoueHTax ot obero
KOJIHYECTBA 3aMEPOB, MPOBOAATCA H3OJIHHHH TUIOTHOCTEH M BBLIABIAKOTCA
MaKCHMyMBI, KOTOpbIE COIOCTABIAKTCA C NIEMEHTAMH MaKpPOOPHEHTH-
POBKH H C JaHHbIMH OOBIYHBIX reosornyecKux HabGmonenwuit.

BeigenaroTca ABa OCHOBHBIX THIA TEKTOHH4YECKOH opHEHTHpoBKH. OOHH-
[Ba JIOCTATOYHO 4E€TKHX MakCHMyma Ha mycTtoM ¢oHe auarpamMmsl 1HGO
cpeny nons cnabo BeIpaXeHHbIX MIOTHOCTEN XapaKTEPH3YIOT S-TEKTOHHTHI.
3ayacTy0 TakKHe MaKCHMYMbl OTPaXalOT MOJIOKEHHE IIOCKOCTEH CKOJb-
xenus. ECllH HMeeTCa HECKoJIb KO MaKCHMYMOB, pacrnoJiaralouuxcs B npeje-
Nlax OnpeesIeHHOro Mosca, oCbK KOTOPOTo fABJIAETCA OCh BpAllEHHA &, TO
TaKHe CTPYKTYpbl Ha3biBatOT B-TeKTOHHTaMHu, a npu 6osee WK MeHee paBHO-
MepHO# mroTHocTH moAca — R-TekToHuTamu (puc. 91). MoxHo nonaraTs,
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Puc. 90. TlaneTka ANs HaHeCCHHS Ha AHarpaMMy NaHHBIX MHKPOCTPYKTYPHOTro aHamu3a (mpe-
CBCYHBACT Ye€pe3 BOCKOBKY)
Mo BepTHXANLHOMY AMAMETPY HAHOCATCA: MO JIEBHIM LHHPPOBLIM 0603HAYCHUIM — MOJIOKEHHE ONTE-
# ocu, 1y # ¢ OCbI0 MHKPOCKONA; N0 MPaBLIM — MONIOCH cNafHOCTH M NIOCKOCTH ABOE-
HukoBanun. 110 ropMIOHTaNBHOMY NHAMETPY (BNPaBO H BNEBO) — MONOKEHHE ONTHYECKOHR OCH, COB-
MeerRON! ¢ ockio ] geRopoBCKOro cTonHka. JINf MPOCTOTH Ha WaNeTKe NOKa3aHhl QyKKH, OTCYET no
KOTOPAIM HaHOCHTCR B JRHHOM HanpasieHuH. O6Go3HavueHNS Ha BEPTHKAILHOM JHAMETPE CETKH J1ENIAI0TCS
B TOM Xe nopaaxe, yTo 1 na 6apabane ocu . Ludposuie 06 4eHHA N0 NepHPepHH NaNeTKH HAHOCKTCS B
TOM Xe MOPANKe, XKaK OHH MOKA3AHH HA BHYTPCHHEM KOMblE CTONMKA (T.c. HKCHPYIOIIME MOBOpOT
BOXpyr ocu N)

8 ©

Puc. 91. TexTOHHTHI
A — S-TEXTORHT C OAHHM MakCHMyMoM; 5 — B-TCXTOHHT C TpeMs MaKCHMyMaMH

410 U B B- H B R-TeXTOHHTaX OCb b — THHUA NEpeceyYeHUs MIOCKocTel S (noc-
KocTei#t ckanbiBaHu), a oOpa3oBaHue B- 1 R-TEKTOHHTOB ABNsAETCH CIEACT-
BHEM IIOBOPOTa WM BPAIlIEHHS IUIOCKOCTEH CKOJLKEHHS B 3epHax (moc-
xocreit S) Bokpyr ocu b H B nponecce aepopmauuH.

IIpu maccoBo#t paGoTe mo paciiHppOBKe CTPYKTYyp pyAHbIX nonel
MecTopoxacHu# B 1ehOPMHPOBAHHBIX TOPOJAX H B MOPOJAAX € BO3MOXKHbBIM
nposBieHHEM JedopMalMH OOGLIYHO H3yyaeTCs OPHEHTHPOBKA KBapua,
xap6onaToB H cnon. IIoMEMO 3THX MHHEPaJIOB, HHOT/2 B FOPHAIX TOPOAAX
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H pYOHBIX Telax HM3yY4akT OPHEHTHPOBKY 3¢peH NMHpoKceHa, ambnbona,
noneBsIX mnatoB, baputa u pAga Apyrux MuHepasos [154].

OpnHako 718 HEKOTODBIX M3 3THX MHHEpAJIOB 33 KOHOMEPHOCTH TEKTO-
HHYECKOH OPHEHTHPOBKH HIYYEHEI MIOXO, A BhIABICHHE OPUECHTHPOBKH ApY-
TEX COMPMKEHO CO JIHAYHTENbHBIMH TpyaHocTsmu. [lodTomMy mamepenue
HX OPHEHTHPOBKH ILIHPOKO He NMPaKTHKYETCH.

Hanbonee xopowo u3y4eHa B3aHMOCBA3b JeOpMaLMi H TEKTOHHYECKOH
OpPHEHTHPOBKH y KapboHaToB. Yamie reoslorn HMeWT €0 C KaJIbLHTOM,
NOCKOJNIBKY KaNlblHTOBbIE H3IBECTHAKH H MPaMOPbLI BMEILAIOT MHOTHE Py AHLIE
MECTOPOXOCHHS.

Ha puc. 92 noka3aHel NpOCTPAHCTBEHHbIE COOTHOLUCHHS OCHOBHBIX
CTPYKTYPHBIX 3/1€MEHTOB KPHCTAaJ/JI0OB KanbiuTta (A) u OonoMHTa (B).
Xopouwo M3BECTHO, YTO KaJBUMT JErKO NOJBEPraeTcA MeXaHHYECKOMY
ABOHHUKOBAHUIO MYTEM CKONBKEHHA NO NockKocTH ¢ (0112) B HanpaBaeHun K
onTHYecKo# OCH, Kak moka3aHo Ha puc. 92, 4. B xanpunTe HMelOTCA TPH
TaKHe TJIOCKOCTH, B MeXaHHYeCKOM OTHOIIEHHH paBHO3Ha4Hble, Brosne
OYEBHHO, YTO ABOHHHKOBOE CKOJIbKeHHE OYeT TPOHCXOOHTH 110 TEM H3 HHX,
KOTOPBIE PACMO/IOKEHBI GJIArOTIPUATHO OTHOCHTENbHO HATIPABJIEHHA [JBHXKeE-
Hug 8 nedopmuposaHHoll nopone. V kanuiMTa yron MEXAY HOpMalbio K
nnockocTh npofinukosanna e (0112) m onthyecko#i ocslo pasen 26° 15°. 3nan
HX TMOJIOXEHHE B NPOCTpAaHCTBE, HETPYOHO OINpENe/THTh HampaBJieHHE
OBHXECHHA TPH ABOHHHKOBAHHH. 3HAYATENLHO pexXe, Kak NpPaBHIO TNPH
BBICOKHX TEMMEPATYPAX, CKONBXKEHHE B KPHCTAJINAX KANbIHTA IPOHCXOAHT
no nnockoctd r (1011) B HanpasieHdn OT onTHYecko#f ocH: yroj mMexay
nocneaHeil # HOPManbIo K NJIOCKOCTH CKOJIbXEHAA paBeH 44° 30°. Y nonoMura
CKONBXEHHE OcyllecTBageTcd mo miaockoctH f (0221) B Hanpasnenns ot
onTuyeckoH ocH kpuctamna (cm. puc. 92, B), yron mexay nocnenHedf u
HOPMATbIO K MIOCKOCTH aBoiiHukoBanud f (0221) pasen 63°07,

TIpu u3yueHMH MHKPOCTPYKTYphl KapOOHATHBIX NOPOA B KaXJOM 3epHe
Ha (eIOpPOBCKOM CTOJIMKe onpelenfioT nojoxeHde ocd (00) m HopmamH
K IJIOCKOCTH ABOHHHKOBOro 1msa (MM cnaHHOCTH — IJIOCKOCTH BO3MOX-
HOro JBOHHMKOBaHHA), T.€. A/A KaIbUHTa K MIocKocTH € (0112) — Touka e
WIM OAs DONMOMHUTA K nnockoctH f(0221) — touka I7f. UX HaHoCAT Ha BOC-
xoBKy obbiuro ¢ nomompio ceTkn lImuTaa unu Byasda, coBMemarT ¢ og-
HHM H3 MEpHIHaHOB (Ayr 601bLIOTO KPYra) H OT NPOEKIHH HOPMAJIH K ABOH-
HuKOBOMYy wBYy oTknaiabBaioT 90°.IlonyyeHHble TO4YKH [Je oA KaJIbLUTA
a Jf nna nonomuta 6yAYT cOQTBETCTBEHHO NPOEKIHAMH epeCceHeHUA C NOTY-
chepolt xopoTxo#t muaronasnu tynore pomGoanpa e (0112) unu fuHEYM CKOMb-
xeHua no rpanu f (0221). ¥nsiMu cnoBaMn, 3To NPOEKIAS THHUH CKONbXKE-
HHA, COOTBETCTBYIOIAA IHHHA — OCH @ CTPYKTYDPHBIX KOOPOHHAT B JAHHOM
sepHe. Ochb ¢ NEpNeHIHKYISpHa el H JIEXHUT B MJIOCKOCTH AcopMallHu, T.€.
COBMAJAET C MOMOCOM ABOHHMKOBOTO WIBA, 2 OCh b MepHeHAHKYIApHA ITOH
niaockocTH. BnionHe o4eBHOHO, YTO ONTHYECKAR OCh NBONHMKA Ta KiKe NEKMT
B IJIOCKOCTH Ae(hOpMAlHH, T.e. B IUIOCKOCTH ac.

Mb! paccMOTpENH TPHHIHKIELL ONPEAEIEHHS CTPYKTYPHBIX KOODAWHAT B
OJHOM 3epHe KapOoHaTa. 3Has HX MOMOXEHHE, MOXHO NMOJAOHTH H K BhIfAC-
HEHHIO Pa3MEILEHHA FMaBHbIX ocell nedopmauuu. [naBHbIe OcH JedopMaUuH
3¢pHa xanbuuTa OyayT 3aHMMaTh Takoe nonoxerue. CpenHas och nedopma-
uuH B no OpHEHTHpPOBKE coBHafaeT ¢ ocbi b, a miuockocTe nedopmauun
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Puc. 92. OpHeHTHpOBKa riaBMefilINX KpHCTa/UIOrpadHuYecKHX IUIOCKOCTeH M HanpasieHui

NBONHMKOBOTO CKOJIbXCHHA (MM01'a3aHKI CTPEJIKAMH) B KPHCTaJUIe KanbuuTa (4) ¥ nonomuta (B)
BHU3y — cTepeorpadHyeCKHe MPOCKLHH OCHOBHBIX 3JIEMEHTOB KDHCTAa/IOB 3THX MHHepanos: OO0 —
onTuuecxolt oCH ocHOBHOTO 3epHa; O /] — onTuyecxolt och geofinnxa; /Te — Hopmann x nnocxocth e (0172);
Jle — NHHME CKOJILXCHHS HIH KOPOTKOf AMATOHAJIH rPaHH pomboanpa e(0112); ITf — Hopmanu x rpans
a (0221); a, b, c — npoexuuu ocell CTPY KTYPHBIX KOOPAHHAT. B Xa/ILLMTE OCHA IO OPHEHTHPOBKE COBMNAACT
¢ xoporxofi quaronansio pom6osspa e (01 12), OCb ¢ — HOPMAJIbIO; OCh b — NepneHANKY/ISpHA X HHM.
Mpoexuun maockocte#t pomGosapos (0112) u (0221) HaHeceHbI CIIOMHKIMH THHASMHE AyTaMH 601bILIOro
xpyra. [Ipoexuun nAOCKOCTER, B KOTOPHIX JIEXAT ONTHYCCKHE OCH OCHOBHBIX 3epeH (00), nBofiHHKOB
(OQ) » nopmanu e u JTf n306paxensl NPECPLBHCTHIMHE JIHHASMH

AC — c INIOCKOCTBIO aC CTPYKTYPHBIX KoopAuHAT. [Ipu 3TOM HaHMeHbIIas

ock nepopmanuu C pacnoiaraeTcs JHAroHaJbHO K OCAM @ H ¢ CTPYKTYPHBIX
KOODAMHAT W MO OPHEHTHPOBKE OJH3Ka K NEPNEHAUKYJIAPY K ONTHYECKOH
ocu xpuctamia. CooTBeTCTBEHHO HanGonbias ock Aepopmanun A pacno-
JaraeTcs MexJay OCAMH CTPYKTYPHBIX KOODAHHAT @ H ¢ B CMEXHOM CEKTOpe
u o6pa3syeT ¢ HEMH yroJi, 6H3kuit x 45°.

IIpu pa3BuTHH NBOMHHKOBBIX IUIACTHHOK IO MJOCKOCTSM HECKOJBbKHX
rpaneii ocu nedpopManuu GyayT 3aHHMAaTh HHOE PE3yJIbTHPYIOLUEE MOJIOKE-
Hue. OHO MOXeT OBbITh ONpPEEIICHO JIHIIbL Ka4YeCTBEHHO, C Y4€TOM HHTEHCHB-
HOCTH NPOSABJICHHA NBOHHHKOBAaHHA MO NJIOCKOCTAM pa3HbIX rpaHeii.

B nopoze ¥ ONTHYECKHE OCH M TUIOCKOCTH ABOHHHKOBAHHA Pa3HbIX 3epeH
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Puc. 93. CBoiHas AHarpaMMa MaKCHMYMOB YacTHBIX THarpaMM OPHEHTHPOBKH 3€peH KaJIbLHTa
B Mpamopax I'naBHoro pyanoro tena mecropoxaenus Tuipuniays. llo A.A. KypaioxoBy, B3saTo
y A.B. Ilaka [125]
A — MaKcHMyMBbI ONTHYeC KUX oceli (okxosio 5000 namepennit); 5 — MakCHMyMBI 10/110COB ABOAHUKOBBIX
niacTHHOK (oko0s10 3000 uamepennif). CTpenkaMu NOKa3aHbl 10JI0XEHHA KOPOTKHX AHAaroHasnel W Hanpas-
JIEHHS CKOJIbXEHHS MO HHM. S — MOJIOCYATOCTh B Mpamope

HMeI0T B ofumeM pazHoo6pa3Hyio opHeHTHPOBKY. OnHako npu o6paGoTke
KPYTOBBIX JUarpaMM B TEKTOHHTaX NPOABIAIOTCS MaKCHMyMbI JIOTHOCTEH
3THX 3JIEMEHTOB MHKPOCTPYKTyphl. C HX NMOMOILIBIO pacmosioKeHHE oceil
nedopManuH MOXET ObITh YCTAHOBJICHO CTaTHCTHYECKH Oojiee TouHo. Hns
onpenesIeHHs HalpaBJICHHS ABHXKEHHSA B Je(pOpPMHPOBAHHOW KapOoHAaTHO#H
nopoJe M3roTOBJAKT ocobyro nuarpammy. Ha mocTpoeHHo# ¢ momMoubio
cetku . Byneda unu B. llImMupara ToyeuHo# auarpaMme OpPHEHTHDPOBKH
ONTHUYECKHX OCEH W MOJIOCOB IIOCKOCTEH IBOWHMKOBAHHS COBMEINAIOT
OTpa)karolHe UX TOYKH pa3ZiejIbHO JJIS KaXKJOro 3epHa ¢ Ayroi 60Jbumoro
Kpyra M yKa3blBalOT CTPEJIKO# COOTBETCTBYIOIIEE HANlPABJIEHHE CKOJIbXKEHHUS
(puc. 93). Ilo npeobnagaroreii OPHEHTHPOBKE 3TUX CTPEJIOK ONPEAENSIOT
obliee HampaBJIEHHE OBHXEHHUSA B OPOJE B LIEJIOM U YCTAHABJIMBAIOT OPHEH-
THPOBKY I'IaBHBIX ocell Aedopmanuu. [IpH OTCYyTCTBHM ABOWHHKOB B KpHC-
TaJulaX kapboHaTa, cllaraloLIEro MOpoAy, MOXHO H3MepATh MOJIOKEHHE
IUIOCKOCTEH cIalfHOCTH — NJIOCKOCTEH BO3MOXKHOTO CKOJIbXKEHHUS — U BECTH
JanbHedly0o o6paboTKy MOJIyYeHHBIX JaHHBIX TaK Xe,Kak 3TO yKa3aHo
BbIllle A1 JBOHHHKOBBIX IIIBOB.

Huorga B 3epHax KaJIbLMTA, CJaraloliX MpaMOpH30BaHHBIH U3BECTHSAK,
HMeeTCS OBE, @ TO U TPH CHCTEMbI IBOHHHUKOB, IUNIOCKOCTH KOTOPBIX MOCIe-
[0BaTeJIbHO IepecekaloT OJHa APYTyl ¢ HEKOTOpbIM cMelleHueM. Pas-
JEIbHOE M3MEPEHHE MOJIOXKEHHs ONTHYECKHUX OCeH M IUIocKOCTe# NBOHHH-
KOBaHHA B KaXJOH Takoif cHCTeMe IO3BOJISET BHLIABHTh MHOTOKpaTHhLIE
AeopMaluH NopoAbl B HX MOCJIEN0BATEIbHOCTH M YCTAHOBHTh XapakKTep
HX [pOSBJICHHA. .

Cpenu nepopMHupoBaHHBIX KapOoHaTHBIX nmopon HauboJjiee MpoCThI 1O
KOHCTPYKLUHMH S-T€KTOHHUTHI, OTJIHYAIOLIMecH HeOOJNBIIAM KOJIHYECTBOM
MaKCHUMYMOB ONTHYECKHX OCeH, a Takke HopMalell K IUIOCKOCTAM chai-

| HOCTM M [BOMHMKOBaHHMsA. B HHX NpOSBIAIOTCA OOHA-ABE, peAko Ooiibiie
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pa3MYyHO OPHEHTHPOBAaHHBIX MJIOCKOCTEH ckonbxkenus. Haubonee uacto
BCTPEYAIOTCA S-TEKTOHHUTHI CIIEAYIOIUMX BH/IOB:

1. S-TEKTOHATBI C OJHUM MaKCHMYMOM HOpMaJiel K MJIOCKOCTAM IBO#-~
HMKOBOTO CKOJIbXCHHS H OOHMM MJIH JBYMS MaKCHMyMaMH OITHYECKHX
oceii. BO3HHKalOT B YCIOBHAX IUIOCKOH AedhopMalMH NMPH OTHOCHTESBLHO
NOCTOSHHOM IIOJIOKEHHH OCel CTPYKTYPHbIX KOOpPAMHAT. XapaKTepHBI s
pacciaHIOBaHHBIX KPHCTAaJUTHYECKHX kapOOHATHBIX MOPOA M AJIS MPOCJIOER
MpaMOpOB Cpely THe#coB, 00pa3ylolMX CKJIAOKH CKaJIbIBAHHS M TEYECHHS.
TakHe TEKTOHHTBI IPOABIAIOTCA TAKXKE U B y3IKHX 30HAX, COMPOBOXJAOLINX
CKQJIOBBIE HapyIIEHHUS.

2. S-TEKTOHMTBHI C AByMs MaKCHMyMaMH HOpMaJie# K MJIOCKOCTSAM JBOMH-
HHKOBaHMA, nepecexaromuxcs bGonpwedi vacTeio nox GONBIIMMH yriaMe;
ONTHYECKHE OCH OPHEHTHPOBaHBI B JBYX WIH 6oJiee HampaBlIEHHAX U NpH-
6MM3UTENBHO NMapaJuleNIbHbl MOACY HOpMaJjied. 3TO TEKTOHHUTHI CIUTIOLMBA-
HHS; B HUX OCh b CTPYKTYpHBIX KOODAHHAT COBNAAAET C JIMHUEH EpECEeUCHHS
MJIOCKOCTEH CKOJIbXKEHHA S, OCH a1 H @; NapajulesbHbl THHUAM CKOJILKEHHS,
ocu C; u C; nepneHaUKyNAPHbI K MJIOCKOCTAM ABOHHHKOBOTO CKOJIbXKEHHS.

YroObl OBITH YBEPEHHBIM B NPaBUJILHOCTH OTHECEHHSA K B-TekToHHTam
Nnopoj, Ui KOTOPLIX MOJIy4eHa Takas qUarpaMma, Hy)KHa JONOJIHUTEIbHAS
npoBepka. [les0 B TOM, YTO MPH H3MEPEHHH MOJIOKEHHA MIIOCKOCTEH craii-
HOCTH M ABOMHHMKOBBLIX LIBOB B 3€pHaX KapbOHAaTOB M JPYrHX MHHEDAJIOB
MO MUKPOCKOIIOM He (PHKCHPYIOTCS 3TH 3JIEMEHTHI X CTPYKTYpHI, IOJIOTO
HaKJIOHEHHBIE K TMJIOCKOCTH uutHda. U 1axe npu noJIHOM OTCYTCTBHH OPHEH-
THpOBKH 06paboTka M3MepeHHH JaeT KapTHHY MOSCOBOrO PaCHOJIOXKEHHS
MJIOCKOCTHBIX 3JIEMEHTOB CTPYKTYphI O MEPHPEPHH AHATPaMMBbI; COOTBET-
CTBEHHO TakKasi MopoJa MOXeT ObIThb OINHOGOYHO NMPHUHATA 3a B-TEKTOHWT.
IMMo3ToMy mpH MHKPOCTPYKTYPHOM aHajlM3€ TaKHX MOPOJ ClleAyeT MpOBO-
IMTh U3MEPEHHS OPHEHTHPOBKH ONTHYECKMX M KPHCTaJUTHYECKHX 3JIEMEH-
TOB 3€peH B [BYX NEPNEHAHKYJIAPHBIX LITH(AX.

B nepopmupoBaHHBIX KapOOHATHBIX NMOPOJAX NPOSBIAIOTCA B-TekTOHE-
THI ByX OCHOBHBIX THIIOB:

1. B-TEXTOHHTEI C OJHUM MOACOM ONTHYECKHX OCeH U HOpMaJIe# K IJioc-
KOCTSIM JBOHHHUKOBaHHSA U cmadHOCTH. OHH BO3HHKAIOT MyTEM CKOJIbKEHHS
o OJHOM cHCTEMe IUIOCKOCTEH, CONPOBOXIAEMOrO MEX3€pHOBBIM Ipob-
JIeHHEM H TIOBOPOTOM 3€pEH.

DTO TEKTOHHUTHI 30H PACCIAHIEBaHUS W DPa3pbiBOB THNA CKaJIbIBAHHS
nmu60 MHOTOKpaTHOW IepopMalMH CIUTIOIIMBaHUA (Oedopmalus YHCTOro
cABHra) NpH cTabHUILHOM NOJIOXKEHUH OCH b M COOTBETCTBEHHO NJIOCKOCTH
nedhopMalnM d4c, HO HA JHarpaMMax BbISABJISETCA HECKOJIBKO TMJIOCKOCTEH

S-CTPYKTYp, NepecekaroMXcs MPUMEPHO No ogHOM nuHUK. Takue TekTo-
HHUTBI B OTJIHYHE OT TEX, YTO COMPOBOXKAAOTCS MEK3EPHOBLIM ApOGIeHHEM,
pa3BHBaIOTCA B YCIOBHAX GoJibllIEH NIACTHYHOCTH CPEAbl, CTENEHb KOTOPOH
NOBLIIAETCA C TIyOMHOM, C yBEJIMYEHHEM TEMMEPATYpPhl H MpPH HAJIMYHE
BOJHBIX PacTBOPOB.

2. B-TEKTOHHUTHI C ABOHHBIM NOSCOM ONTHYECKMX Ooced M Hopmajei &
IOCKOCTAM ABOHHHKOBOTO CKOJIbKEHHA BOSHUKAIOT Yallle BCETO B YCIIOBHAX
NpOosBJIEHHS JJINTENbHBIX MHOTOCTaUHHBIX Hepopmanuii, B mporecce KOTo-
PBIX NOJIOXKEHUE Ocell CTPYKTYPHBIX KOOPAMHAT a, b, ¢ MEHAETC OT CTaAHE
K cTaguu. TeKTOHHTBI 3TOr0 THNAa XapaKTEPHH! Ul MpPaMOPH3OBAHHBIX
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Puc. 94. OpHeHTHPOBKA ONTHYECKHX OCEH KBAapua Ha MIOCKOCTH pa3phisa ¢ GopoIgamu CKOb-
weHna. Ctpenka B BepxHelt 4acTH o6pasia noxa3blBacT THHHIO MPOCTHPAHUA M MaJieHHA pa3-
pusa. ITo Jlykuuy [97]

H3BECTHAKOB O/IH3 MacCHBOB HMHTPY3HBOB, KOHTaKT KOTOPBIX CONpPOBOX-
JAaeTcH 30HOW W3IBECTKOBLIX CKapHOB. ®opMHMpOBAHHE TAKHX TEKTOHHTOB
CHHXPOHHO ¢ nmpoueccoM obpa3oBaHus pyOHbIX ckapHOB [160].

MexaHH3M OpHEHTHPOBKH 3€pPeH KBaplia NpH AedopMalHH COAepKAIIUX
€ro nopoj H3y4eH XyHe, H HHTEPNpPeTAlHa AUATPAMM OPHEHTHPOBKM KBap-
LEBbIX TEKTOHHTOB B JOCTaTOYHOH Mepe runoTeTHyHa nubo ocHoBaHa Ha
o6bIuHBIX reosornyeckux Habmopenusx. HMspectHo, uro Hambosee wacto
3epHa KBapua B CBA3H C [OBHXEHHAMH BJOJNb Kakoi-nuGo noOBEpXHOCTH,
B YacTHOCTH BJOJIb 3€pKall CKOJIbXEHHS, OPHEHTHPYIOTCA ONTHYECKHMH
OCSAMH, HJIH, YTO TO Xe caMoe, ocamH ¢ [0001], npuMepHO NapanenbHO JHHHH
ABHKeHHA (puc. 94). O6bIyHO 3TO H NTPUHHMAaETCA 332 OCHOBY MPH paccMOTpe-
HHH KPYTOBBIX JHarpaMM OpDHEHTHPOBKH KBapLEBLIX TEKTOHHTOB. Bripouem,
BO3MOXHA TaKXXe TPaHC/IALHA KPHCTAJIJIOB KBapla Mo MIockocTaM poMbo-
agpos (10T1) m (0171); ykassiBaercs W paj APYrHX rpaHeii BO3MOXHOM
TPaHCIAUMK 3epeH kBapua [154).

Heobxonumo noa4epKHYTh, YTO Ma KCHMYMBI OPHEHTHPOBKH ONITHYECKHX
oceii-3epeH B KBaplLieBbIX TEKTOHHTAX OTPAXalOT JIHLIb MOJIOXKEHHE JIMHHH
JIBHKCHHA, T.€. OCH g CTPYKTYPHbIX KOOpPAMHAT, Jexalleili B NJIOCKOCTH
CKOJIbXXEHHA S, HO He HANpaBJICHHE [IBHKEHUA.

Kapu nososnbHO nerko npuobperaeT OpHEHTHPOBKY MoJ BO3/eHCTBHEM
TEKTOHHYeCKHX Aepopmaumii ¢ obpazosanuem S- u B-rextonuros. Cpean
S-TEKTOHUTOB BbIJENAOTCA:
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1. TeKTOHATHI C OJITHUM MaKCHMYMOM ONTHYECKHX Oceli, BOIHMKAIOLIHe
00OBIYHO B TEX ciyyasX, KOorja nopoja npereprneBacT pa3’pbiB CIUIOLIHOCTH.
Ocobenno 4acTo OHH 06pa3ylOTCA Ha IUIOCKOCTAX CKOJIbXEHHA BAOJb Tpe-
WIMH CKaJbIBAHUA, TPHYEM Ma KCHMYM BbIXOZOB ONMTHYECKHX ocel coBnagaer
¢ monoxeHneM 6opo3z ckonbkeHUA UK 6aH30K K HeMYy (cM. puc. 94); npu
HX OTCYTCTBHH OH [Ja€T BO3MOXHOCTh YCTAHOBHTD MOJIOKEHHE JIHHHH CKOJIb-
KEeHHS, T.€. OCH d CTPYKTYPHBIX KOOpPJAHHAT. B To# e nocKkocTH CKONbKEHHs
nepneH M KyJISPHO OCH @ pacrnojaraercs ock b, a eif nepneHquKynspHa nuoc-
kocThb Aedopmauuu ac. C yaaneHHeM OT IJIOCKOCTH CKOJIbKEHHS OPHEHTH-
POBKa ONTHYECKHX OCeH KBaplia B MOPO/JE H3IMEHAETCH, YacTo HabmomaeTcs
nepexoJ Kk B-TexkTOHHTY, Aanee BHAMMAA 3aKOHOMEPHOCTh OPHEHTHPOBKH
MOXET MOJTHOCTBIO HCHYE3HYTh.

2. S-TeKTOHHTHI C ABYMS MaKCHMYMaMH ONTHYECKHX Ocei kBapua, obyc-
JIOBIIEHHBIE MPOABIEHAEM AedopMallHy CILTOIIHBaHHA. MakcHMyMBI pacrio-
NararoTcs Ha AMarpaMMax npHMepHo noj yrinom 90° u oTpaxaroT HalHuue
[BYX TNOCKOCTEH CKONbXKEHHH, MEPECEKAIOIIHXCA MO OCH b CTPYKTYpPHBIX
KoopauHaT. Baons 3THX niuockocTe#l, NepneH Iy KyJISPHO OCH pacnosarakTcs
NHHHH CKOJIBXEHHS 4.

S-TeKTOHHMTHI KBapla ¢ AByMs Ma KCHMYMaMH OPHEHTHPOBKH ONTHYEC KHX
oceil BO3HHKAIT B CJyyYae NpOABIEHHS nuiockol nepopmauuu. B ciyuae
TpexocHo# nedopMaLMH pa3BHBAETCS BTOpas napa MaKCHMYyMOB, OTpaxa-
owas MoJIoXKeHHe JPYTHX IUIOCKOCTEH CKOJIbKEHHA, NMEPEceKaroMnuXcs 1o
ocH bz, IpHMEpPHO NEpPNEeHAHKYJSPHOH OCH bi. S-TEKTOHHTBI C YeTHIPbMA
MaKCHMyMaMH MOTYT BO3IHHKHYTh TAKX€ B CJIyuae, €CJIM NOpOAbl nperep-
nenH ABa MOcJeNoBaTebHbIX 3Tana neopmauui NPH Pa3iHYHBIX TEKTO-
HHYECKHX MJlaHaX.

B-TexTOHMTHI KBapua wWHpoko pacnpocTpaHenbl. OHH Xapa KTepH3YHOTCH
TEM, YTO ONTHYECKHE OCH KBApUEBLIX 3epeH OPHEHTHPOBaHbI Pa3IHUHO,
HO TMPEMMYLIECTBEHHO B MJIOCKOCTH 4¢ M Ha OWarpaMmax obpasyloT nosc,
OCEIO KOTOPOTO ABJIAETCA OCh b CTPYKTYPHBIX KoopaHHaT. B npenenax nosca
Gonbuiell yacThiO BBIOENAOTCH [Ba, YEThipe, a TO U Hoslee mMaKkCHMYyMOB,
OTpaXarIIHX MOJIOKEHHE MIOCKOCTeH CKONMbXEHHS S, OPHEHTHPOBAHHBIX
neprneHAUKYIAPHO NMJIOCKOCTH 4C M NMEPECEKAIOIIMXCHA MO OCH b.

B-TekTOHHTBI KBapLa XapaKTEpHHI IS MOPOJ, Ne(OPMHPOBAHHBIX B
YCIIOBHAX MacTH4eckoro npeobpa3oBaHus 6e3 pa3peiBa cnjiomwrHOCTH. Ta-
KHMH ABJIAIOTCS MeTamMop@HYecKHe ClaHlsl, MeTamopH30BaHHBIE mecya-
HUKH, KBapuesbie QUIITHTLI, KBAPLUMTHI U T.O.

B-TeKTOHMTBI C HEMOJIHLIM MPEPLIBAFOIIHMCS NOACOM, NEPEXOHBIE K S-TEK-
TOHHTaM, CONPOBOXKAAIOLUIMMCH HEKOTOPbIM pacTATHBAHHEM Ma KCHMYMOB B
HanpaBlieHHH, NMEPNEHAHKYIAPHOM OCH b, OmHCaHBI U1 KPHCTAJUTHYECKHX
CNaHIEB, THefiCOB H APYTHX Mopod, CMATHIX B ckinaaku. Hepenko B-TeKTOHHTH!
C HEMOJTHBIM MOACOM Pa3BHBAKOTCH B 30HAX MOPOJ, MPHIEKALMUX K KPYNHBIM
[HIBFOHKTHBAM CKOJIOBOrO THNA, B NMpeAenax KOTOPBIX HEMOCpeACTBEHHO
O0TMEYaeTCs OPHEHTHPOBKA KBaplla, OTBEYaloIlas S-TEKTOHMTY.

C nomo1b0 MHKPOCTPYKTYPHOTO aHAIM3a MOXHO NOJOHTH K pelieHH0
BOMPOCA O MOJIOKEeHHH A-, B- u C-oceil nedopmaunn nanHHo# nopoawl. ITpH
HanHYHKH B KapboHaTHO#N mopoae NByX Miau Gonee MaKCHMYMOB, OTpaXar-
IHX OPHEHTHPOBKY IUIOCKOCTEH NBOWHMKOBAHHA, BO3HHKIIHX B CBA3H C
negopmanueil CrUTIONIMBAHKA, 3TO CAENAThL A0CTATO4YHO nmpocto. IMepecete-
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HHEe TaKHX IockocTed S omnpenenseT MNoJOXeHHe OCH b CTPYKTYpHBIX
KoopaHHAT, oOblvHO coBnajarowed ¢ ocel0 B pedopmManun noponsl.
IMonoxenue oceit A u C nedopmaium, NeKalMx B MIOCKOCTH, MepneH/IH-
KynapHo#t ocu B (unm, 4To TO Xe camoe, ocu b), ycTraHaBIHMBaeTcsa Ha
OCHOBaHHH JaHHBIX MO MEpPEMEIEHHAM BOMb NI0CKOCTEH ABOHHHKOBAHHA,
YTO BBIACHAETCH MPH HIMEPEHHAX HAa (EeIOPOBCKOM CTOJIHKE, Kak 310 OBLIO
NoKa3aHO BbILLeE.

IIns xBapueBBIX TEKTOHHTOB pelllEHHE 3TOro Bompoca Gonee 3aTpyn-
HuTensHO. [Ipy HaTHYHK B TAKHX TEKTOHHTAX JIRYX HIH 6oJiee Ma KCHMYMOB,
OTpaXamwllHX TMpOABJCHHE HECKOJbKHX TJIOCKOCTEH CKOJbKeHHA S,
MOJIoXeHHE OcH b CTPYKTYPHBIX KOOPAHHAT HIH ocH B nedopmaniuu nopoast
onpenenuTca nuHUed ux nepeceveHus. [lepnenaukynspHas el nnockocTs ac
ABJIAETCHA TAKXe MIOCKOCThIO nedopmauuu nopoasl AC.

He 3Has HanmpaBneHMs MBHXXEHHS BJIOJBL IlockocTe# S, onpenenuTts
OTHOCHTENbHOE mosoxeHue ocelf A u C Henb3g. Ho 370 BO3IMOXHO clenaTh,
€C/TH B MOpOJAe HapsAdy C KBaplem HMeeTca OHOTHT.

Io cmone 06LIYHO OMPENENAOT MIOCKOCTHYK) OPHEHTHPOBKY NOpOALL,
obyclioBNIEHHY0 TpaHCNALHUENH 3TOro MHHEpPa/a Mo MJIOCKOCTAM crnaiiHOCTH
(001). Ons 3Toro u3MepsOT MONOXKEHHE CNafiHOCTH B OPHEHTHPOBAHHBIX
mnupax ¢ noMoumeo GegOpPOBCKOro CTONHKA H HAHOCAT HA AHArpaMmy B
BHOe Touek-mpoexuui Hopmanedi x Heh. Ilpu obpaborke mmarpammsl
TEKTOHHTOB — KPHCTallTHYECKHX CJIaHIEB, THelicoB — ob6bIYHO Xopoio
BBIABNIAAETCA OJHH MaKCHMYM, H B TAKOM CJIy42€ MOXHO FOBOPHTh JIHILb, 4TO
OH COOTBETCTBYET MJIOCKOCTH @b, oCb ¢ eMy nepnenaukynsapHa. [lpu Hanuunu
B Nopoje KBapua MOXeET ObITh ONpeneNeHO NOJIOXKEHHE OCH @ M COOT-
BETCTBEHHO OcH b.

HHorga MakcCHMyM MOJIKOCOB cnMaffHOCTH Ciiofbl GbIBaeT pacTAHYT B
oJHOM MIOCKOCTH, MPOABNAA TEHAEHIHIO K 06pa3oBaHHI0 MOACHOH CTPYK-
Typbl. B Takux crny4asx TO4YKa, COOTBETCTBYIOINAN OCH BpallEHHs TaKOro
HaMmewvalolerocs mosca, npeactasnfseT coboit ocw b. Tpancnauus 6GuoruTa
NpoHcXoJHT mno muockocTH cnafinocth (001), cremoBaTtensHo, NHHHSA,
Jiexamas B 3TOH MJIOCKOCTH W TMEpNeHOHKYJNspHas OCH mosica, Oymer
COOTBETCTBOBATb OCH @ CTPYKTYpBL

A.H. Kasakxop [47] cumTaeT BO3MOXHBIM yCTAHAB/IHBATh HE TOJILKO
NOJIOXEHHE /NHHHH TpPAaHCNAUHH OHOTHTa, HO W HAMpaBJIEHHE ABH)KEHHA
(puc. 95). CornacHo ero JaHHBIM, JIHHHA OBHXECHUSA IEXKHT B mockocTH (001)
u npoxoauT B Hanpasyenuu [100], 1.e. nepnenaukynapuo (010). Ontuueckas
ock B 6HOTHTE 06pa3yeT ocTpHlii yron ¢ mnockocteio (001), U qBHKeHHE npH
TpPaHCIAIHH NPOHCXOJHT HMEHHO B CTOPOHY 3TOr0 OCTPOro yria. 3uas xe
HaMpaBlieHHE IBHXECHHA B NJIOCKOCTH OPHEHTHPOBKH CJIIObI, T.€. 10 OCH 4 B

' manpasnenun [100], MoxHo onpenenuTh nosoxenue oceit A u C nepopmauun
nopofe!, NoA06HO ToMy Kak 3To 6bUIO yKa3aHO ans kapboHATOB.

IlpuBeneHHOEe KpPaTKOE pPACCMOTPEHHE METOJa MHKPOCTPYKTYPHOTO
aHaJIu3a MoKa3biBaeT, YTO OH JA0CTATOYHO TpyAoemMoK. [1o3TOMy NpHMEHATD
€ro MOXHO JIMIIb B TeX CJy¥asX, KOrja MocTaB/ieHa KOHKpeTHas 3ajava,
TpyAHO pa3spemiaemas OOBIYHBIMH IeoJIOTHYECKHMH MeTogamH. OH MOXeT
NOMOYb MPH BLIACHEHHH FeHe3Hca CKIaA0K (B CKIagKaX CKalbiBaHUA H C/II0a
H KBapll OPHEHTHPYIOTCH Mapajule/ibHO OceBOH MIOCKOCTH, a B CKiajJKax
uiruba — mnapamnenbHO CJIOMCTOCTH), B BbIACHEHHH TeHe3HCca OpHEH-
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Puc. 95. Ilonoxenne QHHAMHYECKHX HanpaBicHui B OHOTHTE npH TpaHcnsuuy no (001) B Ha-
npasnenun [100]. Mo A H. Kasaxony [47)
C — ock ckaTHf; T — och pacTaxeHHA; L — ITHHHA CKOJBXKEHHA

THPOBAHHOI'O CJIOXKEHUA TPAHHTOHIOB (ABJIAETCA /1M OHO CJIEJCTBHEM
AedpopMallHH HIH TeuyeHHA pacrulaBa). MHKpOCTpYKTypHBIH aHanu3 cno-
coBCTBYET BBISCHEHHIO THNA Pa3pLIBHBIX HApYLUEHWH, YyCTAHOBJIEHHIO HAI-
paBiieHH#t NBHXKEHHI MX CTEHOK, MOMOTaeT H3YyHYEHHIO CMeLIEeHH# no pyno-
HOCHBIM TpELIHHAM B MpONECCE OPYOCHCHHA H B IOCINEPYAHOE BpEMA.
HaxkoHel, ¢ NOMOIIbIO MHKPOCTPYKTYPHOTO aHAJIH3a MOTYT OBITh YyTOYHEHBI
NpeacTaBlIeHHss O CTPYKTYPHBIX YCIOBHAX MHHepaloobpa3oBaHHs, B
YaCTHOCTH O pOJIH H 3HAYEHHH PAaMTHYHBIX THNOB Jdedopmanmii (njactu-
YeCKHX, XPYNKHX) B pa3BHTHH METACOMATHTOB M OPYHCHEHHA.

Ilpn wpeneycTpeMiIEHHOM NPHMEHEHHH METOJ MHKpPOCTPYKTYpPHOIO
aHanu3a obecrieyuBaeT HccnegoBaTens oOBEKTHBHBIMH JaHHBIMH, [0NOJI-
HAKOLMMH obbluHbie reonoruyeckue Habmronenus. Tpyn, zaTpaueHHblfl Ha
06paboTky opHeHTHpoBaHHBIX HINHGOB, 06BIYHO OKynaeTcs, ocobeHHO B TeX
cnyyasx, koraa obGLjenpHHATHIE METO/LI T€0JIOrHYECKUX HCCeZoBaHHIl He
[JAal0T OJHO3HAYHOTO OTBETa HA KOHKPETHO IOCTaBJICHHBIH BONpOC.

TIp¥MepHl WCTIONBL3OBAHKA MHUKPOCTPYKTYPHOTO aHANH3a NPH pellEHHH
OTMeYEHHBIX Bbillle H HEKOTOPbIX JPYIHX BONPOCOB NPHBENEHBI B psije cTaTei
u nocobwuii [76, 97, 160].

4. CTPYKTYPHO-IETPO®H3IHYECKHA AHAJH3

3aKOHOMEpPHOCTH NOKAJH3al[HH 3HIOreHHOTO OPYIEHEHHS HAXOOATCHA B
onpeAeneHHON 3aBHCHMOCTH OT AHH3OTPOMHH BMeLawumx nopog. OHa
BHIpaXaeTca pa3IMYHAMH QH3IHYECKHX H MEXAHHYECKHX CBOWCTB B pa3HbIX
HanpaBlICHUAX, 4TO 0O6YCIOBNEHO OCODEHHOCTAMH CTPOCHHA NOPOJbI,
HepesKo 3aKOHOMEPHBLIM OPHEHTHPOBaHHBIM PAaCMOIOKEHHEM ClararolHX
Nopojy MHHepasoB. AHH30TPONHA B FOPHBIX MOPOJAX YaCTO NPOABIAECTCH
MaKpOCKOTNHYECKH M BCErja [0CTATOYHO OTHYETJIMBO YCTAHABIHBAETCSH NpH
MHKpPOCTPYKTYPHOM HCC/IeIOBAHHH OPHEHTHPOBAHHLIX LINHGOB.

Ilna npoueccoB GOpMHPOBAHHMSA CTPYKTYP IHAOTEHHBIX MECTOpPOXKAeHHH
ocoGeHHO BaXKHYIO POJik HIPAeT AHM3OTPONMA YNPYTHX CBOHCTB nopoa. Ona
CYLIECTBEHHO BIIHSET Ha 3aKOHOMEPHOCTH MNpOSABIEHHA TEKTOHHYECKHX

208



nedopmanmii. M3yyeHHe aHH3OTPONMHH YIOPYIHX CBOHCTB ropHLIX NMOPOR W
BLISICHEHHE BIMSAHHE ee¢ Ha (opmHpoBaHHE AedopMaLHOHHBIX CTPYKTYp
ABJIAKOTCA OCHOBHBIMH 3a/1a¥aMM CTPYKTYpHO-NeTpodH3Hyec KOTO aHa/iH3a.

3To HanpaBjieHHe HCCJIe[IOBAHHH pa3BHBaeTcs B pANE HAYYHBIX H
TPOM3BOACTBEHHBIX opraHu3lauuit. OcobenHo ycnemwHo U neseycTpeMIeHHO
oHo pa3pabaTeiBaercs B 1a60paTOpHH NeTpOhH3HKH NPH Kadeape Mmose3HbIX
uckonaemuix MI'Y, pyxoBomumoit B.H. Crapoctunsim. Ilepy 3Toro uccie-
JoBaTeNns NpPHHAJIEXKAT H OCHOBHBIE MOCOOHS MO CTPYKTYypHO-neTpo-
¢u3anueckomy ananusy [32, 142]. IlpuBogHMoe HAMH ONHCAHHE METOIA
npeactasnseT coboif KpaTkoe H3I0XKEHHE HEKOTOPBIX pa3/enoB 3THX paboT.

AHH30TpPONMA YNPYrHX CBOWHCTB TOPHBIX MOPOI B HACTOALLEE BpPeMs
yCTaHaBNHBaeTCA OOBIMHO NyTeM W3IydeHUs cKopocTeii pacnpocTpanHeHus
yAbTPA3BYKOBLIX YNPYrHX BOJH TMO pa3HBIM HANpPABJICHHAM B OPHEHTH-
poBaHHBIX o6pa3uax. OHa MOXeT HMETb pa3JIH4HbIe NPUYHHBI. CHHreHeTH-
yeckas aHH3OTPONHA BO3HHKAET yKe NpH POPMHpPOBAHHH CAMON MOPOMIHI,
CNOXEeHHOH MHHEpalaMH, HMEIOLIUMH pa3iH4YHble PU3HYECKHE H MEXaHHYEC-
KHe CBOHCTBa, ¥ MPOABJIAETCA B OPHEHTHPOBKE HX no popMe 3epeH.

B ocamounbIX mopojgax 3TO CNOHCTOCTb, cieawl pAbH ¥ T.m., B Marma-
THYECKHX — (IHOMAAaNbHOCTh, OPHEHTHPOBAHHOE MOJIOWKEHHE HEKOTOPBIX
MHHEpAJIOB, B METAMOpP(PHYECKHX — CIIAHIEBATOCThb, FHEHCHPOBAHHOCTb M
T.0. Jns takuX nopoj XapakTepHa OOMbIIas CKOPOCTH MPOXOXAECHHS
YIPYrux BOJIH B HAIpaBJIEHWH, NAapallieIbHOM MJIOCKOCTH OPHEHTHPOBKH.

AHHM30TPONHA B FOPHBIX NOPOJaX MOXET BO3ZHHKHYTh TaKXe B CBA3H C
HaJlHYHeM HanpAXEeHHOTO COCTOAHHMA Mol AeHCTBHEM JIMTOCTATHYECKOTO
AaBneHus MH60 TeKTOHHYeCKHX ycHNMid. ITockonbKy ropHsle MOPOAbI YACTO
ObIBAIOT AHH3OTPOMHBI yXe MpPH aTMOCHEPHOM [aBIIEHHH, B H3Y4YaeMbIX
obpa3nax npu HATOKEHHH HATIPSXKEHHS CTENEHD €€ MOBBIIIAETCS, IPH CHATHH
*e ero BOCCTAHABIIMBAETCH MEpPBOHAYATbHAA aHH3OTPOIHA.

W HaxoHel, aHH3OTpPONHA MOPOA MOXET BOIHHKHYTh B pe3ysibTaTe MX
pedopmauuu. Hauunas ¢ HeGONLIUMX BEMHYMH HANPABNEHHOTO MIIH BCECTO-
POHHEro JaBJIEHHA, B MOPOJaX NPOABASKOTCA MHKPOPA3pYILIEHHA U MIACTH-
4eckas nepopmanusa. Bo3HMkaeT KaTaknas Mo rpaHHLAM 3€peH, a B CAMHX
3epHaX — niacTHYecKHe OedopMallMH, BbIPaXKEHHbIE TpaHCJAUWel, ABOii-
HHKOBaHHEM C OJHOBpPEMEHHBIM MOBOPOTOM 3€peH B MojoXeHue, Hnaro-
NpUATHOE [UIS NPOABIEHHA 3THX Aedopmauuii. Bee 3TH H3ameHeHns B nopoje
Xopoio GpHKCHPYIOTCH NPH H3y4YeHUH OpHEHTHPOBaHHbIX mnKHdoB Ha demo-
POBCKOM CTOJIHKE.

H3yyenne aHu30oTponuH HIHKO-MEXaHHYECKHX, B TOM YHMCJIE H YIPYTHX,
CBOMCTB ropHBIX nopos O6GLIYHO NPOH3BOOMTCA NMYyTeM Mpo(QHIMPOBAHHS.
s 3Toro or6HparOTCa OpHEHTHPOBaHHBIE BIIOKH MOPOI H U3 HHUX BBIMTHIIH-
|BatoTCH 0Opasipl ¢ TPeMs BIAWMHO NEPNEHANKYIRAPHLIMH NOBEPXHOCTAMH,
Ha KOTOpLIX HaMe4YalTCA JIHHHH YIbTPa3ByKOBOTO MNpo¢HIHPOBAHMA.
H3roToBneHno Takux oOpa3noB NpeamIecTBYeT HCCIENOBAHHE OPHEHTH-
POBKH AHH30TPONMHH C [OMOIIBI MHKPOCTPYKTYPHOro aHajlM3a: 3TO
HeoOxoaumo ana BeiGopa HanpaBieHHS TUIOCKocTed pacnuna obpasios B
COOTBETCTBHH C NMONOXKeHHEM Ocell CTPYKTYPHBIX KOOpIOHMHAT a, b, c.

CKopocTs MPOXOXKJAEHHS YNPYTHX BOJIH H3MEPHETCH C MNOMOLILIO
y/bTPAa3BYKOBOTO MMIYLCHOTO METOJA; NMPH 3ITOM NPUMEHAIOTCH COOT-
BETCTBYIOLIHE ycTaHOB KM — npeumynectseHHo HITA 1 HKJI-6. [IpuHuMn ux
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neficTBusA 3akr0¥aeTC B caeayromem. IevepaTtop Bo3byxaarommx HMIy -
COB M0JaeT Ha Mbe30IEKTPHYECKHH H3INYHATENb INEKTPHYECKHE HMITYIIbCH]
BHICOKOH 4YacTOThHI: OHH HpeobpasyloTCA B HMNY/LCH YIbTPa3BYKOBhix
konebaHuH, CKOpPOCTb pacnpoCTPaHeHHS KOTOPBIX ONpeNeNnsercs CBOM-
CTBaMH HccllelyeMoif cpefibl. Y IbTpa3ByKOBbIE CHI'HAJIBI, IPOLIEIIHE Yepes
TaKyl cpejy, NPHHHMAIOTCH TIbE303/IEKTPHYECKHM NPHEMHHKOM, KOTOPLIH
npeobpa3yeT MX B 3/I€KTPHYECKHE MMIMYJILCHI; OHH TMOAAKTCH HA OCLHIJ-
norpadudeckdd HHOUKATOP, MO3BONAKONIHA BH3yadbHO HabmoJaTe 3TH
CHTHAJIbl H U3MEPATH BpeMA HX MPOXOKICHHUA 4epe3 HCILITYEMYIO Cpeay.

Ilpu npomosnbHOM NpOQHIHPOBAHKH MOJIOKEHHE HITYYaTeNd 3aKPenis-
eTcA Ha ofpa3ue, a MPHEMHHK MepeMelllaeTcs BAONL NPHIIHGOBaHHOIH
NOBEPXHOCTH MO NpAMLIM Ha paBHBIE paccTosHHA. OTMeuaeTcs Bpems
MepBOro MOCTYIUIEHHS HMNYbCa H BpeMs NMepBHIX (a3 ynpyrux kosebanuii
s Kaxnao# Toukn Takoro mpoduns. CTpoATcs KpHBHIE, ONpenensioTCs
CKOPOCTH yNPYTHX BOJIH H PACCYHTHIBAIOTCA 3HAYEHHA YNPYTHX MOCTOAHHBIX,
CBONCTBEHHBIX Hcciegyemod nopone. MeTon mpomonbHOro mnpogumupo-
BaHHA NO3BOJISET ONPENeNATE CKOPOCTh NPOXOXAEHHA KaK NPOA0JLHBIX, Ta K
H MonepeyHsIX ynpyrux soaH. OaHa ko NPpHMEHEHHE ero JO0CTaATOYHO CIIOXKHO
H TpebyeT npoBeieHUs HEKOTOPBIX JOMOJHUTEILHLIX HCCIIed0BaHUM.

B.A. Crapoctun [142] 3HauHTeNLHO YNPOCTHI TEXHHKY ONMpPEdeNeHHs
CKOPOCTH NPOXO¥AEHHs YNpyrux BosH. Mm paspaGoraHbl TeoJONHTHbIE
NPHCTAaBKH K YJIbTpa3ByKoBbIM mnpubopaM, nNo3BOJAIIIHE NOCTATOYHO
6LICTPO 3aMEPATHL CKOPOCTH YNPYTrHX MPOAOJLHBIX BOJH B pa3sHBIX HAMpPaB-
JNIEHHAX Ha NuacTHHkax TonmuHOW oT 0,5 mo 5—6 cM M guaMeTpoMm ot
4—5 no 10—15 cm. B pesynbTaTe TaKHX H3MepeHHH NONy4al0TCA JaHHBIE O
3HaYeHHAX CKOpOCTeil yIbTPa3By KOBbIX MPOJOILHBIX YIPYTHX BOJIH BO Beex
HanpaBlieHHAX HccneayeMoro obpasma. Bonee TowHble HaHHBIE MOXHO
NOJIYYHTh, €CJIH HCMOJIb30BATh HE OJHY, a [IBE-TPH NJIACTHHKH, OPHEHTH-
poBaHHbIE B3aUMHO nepneHankynspuo. IlaHHble namepenuit oGpabaTeipa-
OTCH ¢ noMollpi paBHonnomanHoh cerku Ilmuara (puc. 96). Ilo
noJly4eHHO# JuarpamMme ONpENENsOT THI CHMMETPHH aHH3IOTPOIHH Hcce-
JoBaHHO#H ynpyroi cpenbl. PaccyuTeiBalOTCA TakkKe 3HAYEHHs MonyJei
yNpYyrocTH Cpedbl B pa3HbIX HanpaBJIeHHAX.

C yuerom Gonbwioil TPYJOEMKOCTH COCTAB/IEHHS TAKHX JHATpaMM, a
Takke HCKaXeHHWH npu nojacyere IoTHocTed Tovex (ocobeHHO eciu
nons3oBaThes ceTkoi llIMuaTa, cHnbHO HCKaXatowell purypsl MaKCHMYMOB)
B naboparopuu B.HM. CrapoctuHa pa3paboraH H NpHUMEHAETCH MeTO/l
oOpaboTku JaHHBIX UIMEPEHHSA CKOPOCTH YIPYrUuX BONH ¢ noMouisio IBM.
ITHM gocTHraercs ObICTPOTA COCTaBJIEHHA AHAarpaMM, MPOCTOTA NepeBo/ia
HX B ciyyae HaqoOHOCTH B ApPYIyH MJIOCKOCTb; HCKaXKeHHEe NPH MOACYEeTE
MJIOTHOCTEH TOYEK B pe3yJibTaTe CriaXHBaHUs HCKITFOYAETCH, IOCKOILKY OHO
JlenaeTcs HEMOCPe/CTBEHHO Ha cdepe, a HE Ha Kakoi-THOGO ee mpoeKIHH.

MamiHa BbllaeT KPYroBYIO AHArpaMMy, Ha KOTOPOil uudpbl, Bhpaxar-
IHe CTa)XKeHHble 3HAYeHHA MIOTHOCTEH TOYEK, OTCTOAT NpHMepHO Ha | cM
apyr ot agpyra. IIns mopabGoTKH OHarpaMmel OCTA€TCA JIMIIL NMpPOBECTH
H3oauHuM nnotHocTel. Koneuno, 9BM moxer GuITh HCoOJIb30BaHA H A
COCTaBJIEHHA KPYTOBbIX JHATPAMM [0 JaHHBIM CTATHCTHYECKOTO H3MEpEHHA
Mo6bIX OPHEHTHPOBAHHBIX 3NEMEHTOB TeOJIOTHYECKOH CTpyKTypHl —
TPELHH, CIOMCTOCTH, JaHHBIX MAKPUCTPYKTYPHOTO aHajin3a M T.1L
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Puc. 96. MUKPOCTPYKTYpHBIE H NETpodHIHYeCKHE 0COOEHHOCTH CCPHUMT-KBapueBolf mopoast
(JlennHoropcxoe mectopoxaenue, Pynuniit Anraff). Ilo B.H. Crapoctuny [142]
I — puarpamma ckopocTell npoAOTbHBIX BOJIH; H3OAHHEK: 2,6—3,0—3,4—3,8 km/cMm; a, b, ¢ — ocH cTpyK-
TYPHBIX KOOPAKHKAT; /] — onTHyeckue ock B0 3epen KBapua B IIOCKOCTH ac; H3oauRun 1,5—2%; I, IV —
rpadH KK HACTOT BCTPEHACMOCTH OPHE HTHPOBKH YELIYEK CCPHUATA B iockocTax ac(/I) wab(IV) wnonoxe-
HHE ANHHHBIX ocel sepen ksapua H kapGonata B nnockocTax ac (F)u ab (V). n — wneno 3amepos; a — yron
(B rpasycax) mex/1y OpPHEHTHPOBKOH YEIIyeK CEPHUMTA H OChIO

Panee 6bUIO CKa3aHO, YTO AHH3O0TPONHA YNPYrHX CBOHCTB TOPHBIX
nopon obycnosnuBaercAa ocobeHHocTAMH HX cTpoeHHA. IloaToMy, eciH
HMeeTCs MopoJa ¢ YnopAA04YeHHOH OpHEHTHPOBKOH AHH30TPONHBIX MHHEpa-
JIOB, CTENeHb W HANpaBJIEHHE 3TOH OPHEHTHPOBKH MOXHO YCTAHOBHTb, HE
npuberas kK TpyaoeMkoMy MHKpPOCTpYKTypHOMY aHanu3y. Ha nuarpammax
ckopocTelf oHa mnpossifeTcs B 0oJiee YETKOM BHJE, MOCKOJbKY OHH
O0TpaXalT He TOJIbKO OPHEHTHPOBKY MHHEPAJIOB, HO H JedopMalHOHHBIE
3/1eMEHTbl — MHKpPOTPELIHHOBATOCTh, TUIACTHYECKOE Te4YeHHE, MHJIOHHTH-
jaumio H T.1. C yyeToM BCEX 3THX JaHHBIX MOXHO C Oonbuiolt yBepeH-
HOCTBIO OLEHUTh AHWIOTPONMIO MOPOALI, YCTAHOBHTL mNoJoXeHHE ocell
CTPYKTYPHBIX KOOpAMHAT a4, b, ¢ B TEXKTOHMTe W NMONOHTH K peEUIEHHIO
BOMpOCA O HAaNpPSHKEHHOM COCTOSHHM MOPOJIBI.

TecHas cBA3s 3HaueHMH ckopocTeH pacnpeleNieHAs MNpOAOJbHBIX
yNpYrux BoNH ¢ 0coBeHHOCTAMH CTPYKTYpPBI NOpOJbl XOPOLIO WIIIOCTPH-
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pyercs puc. 96,/. Ha HeM OTHET/IMBO BH/IHO, YTO HAMpPaBJICHHE Ma KCHMATbHO R
CKOPOCTH YNpPYrHX BOJIH COBNajaeT C OPHEHTHPOBKOH mo dopme 3epen
KBapua H kap6oHaTa H C TUIOCKOCTbIO OPHEHTHPOBKH NJIACTHHOK CEPHLIMTA,
a BMECTE C TEM U C OChI0 @ CTPYKTYPHBIX KOOPJHHAT, T.€. C IAHKEH ABHKEHHs
B mopoje.

5. MOAEJIHPOBAHHE NMAJEOTHAPOAHHAMHYECKHX YCJOBHHA
JOKAJTH3AIIHH OPYAEHEHHA

3TOT BHA MOOeNHPOBAHHA HMEET UEJbIO PEeKOHCTPYHPOBaTh NYTH
JABH)KeHHS pyn0oobpa3ylolHX pacTBOPOB H YC/IOBHA JIOKaJH3ALHH OpyAeHe-
HHS Ha JaHHOM pyAHOM 006beKTe B 3aBHCHMOCTH OT NPOHHUAEMOCTH CPE/Ik
pyaoornoxeHHs. OH OKa3blBaeT CYIIECTBCHHYH) NOMOIIbL B BHISCHEHHH
reHe3uca pYAHBLIX TeA H TNPOTHO3HPOBAHHH BO3MOXHBIX YYacTKOB HX
pasMeuleHus. MoennpoBaHHe NPOH3BOAMTCA METOAOM JIEKTPOTHAPO IMHA-
mudeckoll ananoruu (cokpawenHo ST IA).

MeTO 3NEXTPOrKAPOANHAMUYECKUX AHANOTHI YCNEWHO pa3BUBAETCSH
H nogpobHo onucaH B paborax A.A. Ilaka m apyrux Hccnemosareneii,
OH OoCHOBaH Ha MaTeMaTHYeCKOH aHAlOTHH MeXIy ABHXEHHEM 3J1E€KTpH-
4eCKOro TOKa B NPOBOJHHKE H MPOXOXIAEHHH XHIKOCTH B QUILTpYyIOILEi
cpene. A.A IIak u np. [32] npuBoaAT Takoe conmocTaplieHHe (HaMu JaeTcs
B HECKOJIbKO COKpAlleHHOM BH[E):

©uneTpauoHHBIA noTox AnexTpHucck Wit Tox

Hanop A DnexTpHuecKHi MOTEHUHAN U
HnuHa nyTH ¢puneTpaumn S JnuHa NuHEE TOKa S
Koagpduumnent punsrpaumnn Ky YaeneHas npoBoaHMOCTE C©
CxopocTh QHIBTPALHH V InoTHocTh TOKa i

3axoH [Japcu: 3akoH Oma:

v=-Kydh|dS i=cduldS
®uneTpaUHOHHBIR pacxold Q Cuna toka [

OTcroia crieiyeT, 4TO AJiA H3y4eHHs JBHXKEHHA QHIbLTPYIOLIErocs NoToKa
KHIKOCTH MOXHO HCNOJIb30BaTh 3JIEKTPONPOBOIALIYI0 MOJENb, KOTOpas
oTpaxana Gbl COOTBETCTBYIOIIHE CBOHCTBA H3Y4aEMOro MPHPOJHOro oGbEK-
ta. [Ipn 3TOM moyxkHBI 6bITE cobmioneHsl creayomue TpeboBanHus:

I)monens u McclieayeMblif 06beKT MOMKHBI 6bITH F€OMETPHYECKH MO-
Ao0HbI,

2) rpaHHYHbIE YCIOBHA (Hamop Ha rpaHule o61acTH) Ha MOJENH JOJIKHbI
COOTBETCTBOBATh TAKOBbIM y HCCJIEyeMOTo 06beKkTa;

3)npH HEOOHOPOIOHOCTH CTPOEHHA H3yuaeMoro 0ObeKxTa BHYTpeHHHE
KOHTYpBI €ro y4acTkoB (MPOHHLAEMOCTh TNpPH MOCTOAHHOH BA3KOCTH H
NJIOTHOCTH PacTBOpa) MO/KHLI OTBEYATh COOTHOLUECHHAM YJENbHBIX NpPO-
BoAMMOCTeH MOJOGHBIX Y4aCTKOB MOJEIH.

HOnsa MopnenupoBaHHs o06bIMHO HCNOJB3YeTCH 3J/EKTPONpOBOAALLAS
6ymara. U3 Hee Brpe3aeTca MoJesb (NIaH HIIH pa3pe3) obnacTu puasTpauuH
Hccnenyemoro obvekTa B BoibpanHoM Maciutabe. Ecnu 3Tta o6nacts Heon-
HOpOJHA, T.€. COCTOHT H3 YYacTKOB C PA3HBIMH K03 pHUHEHTaMH QHILTPA-
LIHH, MO/JIEJTb CKJIEHBAIOT H3 Pa3JIHYHBIX COPTOB 3JIEKTPONPOBOAHOMH ByMmarH,
nonobpaHHbIX Tak, 4T0ObI BHINOJHATE TPETHE H3 YKA3aHHBIX BbIllE yCI0BHH
MOJETHPOBAHHA.
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Puc. 97. I'napoMHAMHYECKAR CETKAa JBHXCHHS PACTBOPOB B cknajke B asyxcnofuoft cpene.
Mo A.A. Taxy u ap. [120]
CniouiHsie THHHA — JTHHHH TOKA; CTPE/IKH NOKaIBBAIOT HANPABICHHE ABKKCHHA PACTBOPOB; LUITPHXH —
NHHHH PABHBIX MPHBEACHHbIX Hanopos. Hpu 0TEESAIOT IHANCHHAM NPHBEICHHOTO HANOPA B NPOLICHTAX,
TOYKAMH MOKA3AHHL JHHHH TOKa, PAIrPAHHYHBAIOWIME AHTHKIHHANBHMIC H CHHKIHHANLHBIC HACTH
notoxa. 100% A n — xoHTYp nuTaHKs; 09 An — XOHTYp ApeHHposanus noToka. [IponnuaemocTn sepxueht
H HHxHeR cpen oTHocaTcs xak 300:1

b /4

Yepes monens QpOHTOM NPONYCKAaKOT 3NeKTPHYECKHH TOK, H3IMEPAIOT
3HaYeHHsS 3JIEKTPHYECKOro MOTEHLHa/la B pa3HBIX TOYKaxX MOMENH H MO
noJiy4eHHbIM JaHHBIM MPOBOMAT JIHHHH PaBHBIX MOTeHUHasnoB. BoccTaHas-
NUBaf MEpNeHAUKYNApbl K 3THM JIHHHAM, HAXOOAT TaKHM o6pa3oM Hanpas-
NeHus ABMXKeHUs PponTa pacTeopa. Moaenu MoTyT OBITh HE TONBLKO NJIOCKHE,
HO M oOBeMHBIE,

HarnsgHelM npEMEpPOM HCNO/b30BaHHA XapaKTEpH3yEMOT0 METOAa MO-
IYyT CNYXHTh HccliefoBaHus, nposeneHHbie A.A. IIaxom u np. [118, 120]
Ha CKApHOBOM MecTOpoXAeHHH WHru4YKe, NpHYpO4YEHHOM K KOHTAKTY
MpaMOpPH30BAHHLIX HM3BECTHAKOB C IDAHHTOM. YCTaHOBJIEHO, YTO 3/€Ch
CKapHbl pa3BHBAIOTCA B OCHOBHOM [0 MpaMopam M HX Haubonsume Moui-
HOCTH THArOTEKT K JIOKaJbHbIM mnporubamM kpoenH HHTpy3uBa. OTme-
yaeTcd, YTO TPEMHHOBATOCTh MOPOJ HE OKa3biBalla CYLIECTBEHHOrO
BIIMSHHA Ha cKapHooOpa3oBaHHe: OCHOBHYK pONIb B TNpoOLEcce urpana
¢poHTanbHas BocXonAlas (HIBTpPaUHUs pPYIOHOCHBIX PpacTBOPOB 4Yepe3
I'PAHHTBHI.

lunoTe3a ruapoaMHaMH4ecKoro mpolecca oOpa3oBaHHA CKapHOBHIX
Ten MectopoxaeHus HWHru4uke OCHOBBIBaeTCA Ha pe3ynbTaTaXx MOJC/H-
POBAHHA THMOBOM CXEMbI JBH)KEHMS DAacTBODOB B CKlaJKe, B YaCTHOCTH
Ha CTPYKTYpHO-QHNbTPALMOHHOH CXEME CKIaaKH B ABYyXcroiiHo#l cpene
[120], npuBenexHo# Ha puc. 97. CooTHOIIEHHE NMPOHHIIAEMOCTH BEpXHEro
H HWXHero crnoes B cxeme 300:1; neuxenne pacTBopoB Bocxoasmee. Hay-
YeHHas MOJENlb NMOKa3bIBAET, YTO PACTBOPHI CTATHBAIOTCH K CHHKJIMHA/Ib-
HOMY LIAPHUPY CKNAOKH.

OTa Mozens OTpaXaeT B TUIOCKOCTH OCHOBHBIE HYEPTHI MajeorHapo-
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Puc. 98. Mectopoxnenne Hurnuke

A — reonornveckufl paspey; 5 — nnan. H301HHHE YAeIHOrO PACX0/la PEKORCTPYHPOBAHHOrO MOTOKA
cxapHOO6pasylomMX paCTBOPOB HA KOHTAKTE TPAHHTOB C MPAMOPAMHE — B YC/IOBHbIX CIHHHIAX B TIpe/ic-
nax BeibpaHHoro ywactka pyasoro nons. Io A A, Taky u ap. [120], ynpouteno. / — H3oNMHHM pacXxona
noToKa; 2 — cKapHul; 3 — MPaMopbi; 4 — rpaHATHL; § — KPYKKH — UCHTPBI ITEMEHTAPHLIX MIOIIAL0K,
BBIAC/ABIIHXCA NPH MOAETHPOBAHHH

nuHaMHYeckol obcTaHOBKM o0Opa3oBaHMS CKapHOB HAa MECTOPOXAEHHH
HHruuke, rae MaKcHMaibHble MOLITHOCTH HX PHYPOUEHBI K TEM XKe 3JIeMEHTaM
reoJIOTHYECKOM CTpyKTYpBI.

Ilpu MoaenupoBaHHH CKapHOB MecTopoxAeHHA UHruuke 61 oToOpaHs!
ofpasusl rpaHuTOB H MpamopoB. IlepBele HMEIOT NPOHHLAEMOCThH
0,00016 MM (23 onpeneneuus), sropeie — 0,004 M (55 onpeneneunii),
1.2. B 25 pa3s Gonbyio.

Ona mopenupoBaHus OGwin BeiOpaH yuYacTOK, pa3pe3 KOTOpOro mpH-
BezeH Ha puc. 98. M3 anebactpa 6bi1a mpHrotoBneHa o6beMHas MOMENb,
otpakaiomas B macitabe koutakt. Ha ee mosepxHocTH 6binM Hak/ieeHb!
MeaHble nacTuHbl. LIEHTPBI MX MOKa3aHbl HAa PHCYHKE. KPYXOYKAMH H
xupHbIMH Toukamu. K 3THM nnactHHam ObIIH npunasHel NpoBoaa; OHH
BLIBEJCHBI 4epe3 Teno anebacTpa HA HHKHIOK IUIOCKYK) YacTh MOZENH.
VjganeHHas OT KOHTaKTa FOPH3OHTaNbHAf MOBEPXHOCTh BHYTPH HHTpPY3HBA
MOIeIMPOBAJIACh CIJIOIIHBIMH MeAHBIMHA MHcTaMH. CobpaHHas mopens 6bina
3ajluTa PACTBOPOM MEJHOro Kymopoca H 4Yepe3 Hee Mpomyckajics Mnepe-
MeHHBIH Tok. CHHMalach cunla TOKa ¢ MJAacTHH Ha anebacTposoil Moaenw:
MX LEHTPbI IPHHHMAJIMCh 33 LEHTPHI 3JIEMEHTAPHBIX NIOMAN0K H CTPOHIIHCE
M30JIMHHH TJIOTHOCTEH JJIEKTPHYECKOro ToKa. ITO BHAHO Ha puc. 98, rae
nposefeHsl H30JMHHH YOeNbHOro pacxoja Toka (MOTOKAa pacTBOPOB).
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Puc. 99. I'appomaHaMuYecKHe CeTKH ABHXeHHA PacTBOPOB B cKiajke, B Tpexcnoiuoil cpene.
Mo A.A. Maxy u ap. [118], "TeonorocTpyxTypHBIM MeTOzaM ...” [32]
A — xopowo npoHKuaemeifl ol cpein OTHOCHTENBHO NJIOXO NPOHHUAEMBX nopox; 5 — nnoxo npo-
nunaeMelfl cofl cpeiH OTHOCHTE/ILHO XOPOIO NPOHHNACMBIX nopo. 100% Ay, v 0% hpp — KOHTYP NHTA-
HHA H JPCHHPOBAHMA MOTOKA

Xopowmo 3aMeTHO CTATHBaHHE TOTOKa K ocH mnporuba, T.e. K y4acTKam
yBeMH4YeHHOH MOLIHOCTH CKapHa.

IMonobubM xe obpa3zom nubo Ha 3nexTponporoaHOH Gymare, nubo Ha
ob6beMHOM MogenH MOTYT pelmlaThcd H JpPYTHe 3ajadd. Tak, ecid MOJENb,
n3obpaxeHHylo Ha pHc. 97, noBepuyTk Ha 180°, To oHa Byner oTpaxaTh
oBcTaHOBKY, XapakTepHYo Ang GopMHPOBaHKS rpei3eHOB NIO TPAHKTAM NOJ,
cnabo npoHHuaeMo#i KpoBieH craHuEB.

ToxnecTBeHHBIe pe3ynbTaThl eme panee A.A. Ilax u ap. [118] mony-
yuaH Ha 6osee cnoxkHBIX mnockux monensx. Ha puc. 99 npuBeaeHsl cXeMbl
(pPOHTANBHOTO NBHXEHHS PACTBOPOR B CKJIAZKE C TPEXCIOHHBIM CTPOEHHEM.
Bcrpewas Ha mnyTH [ABHXeHHA npociod Gonee mnpoHMuaemsix nopon
(puc. 99,A4), pacTBOp Pe3K0 MEHAET HAMPABJIEHHE H ABUraeTcs BAONL 3TOTO
npocnos, B CTOPOHY aHTHKIHHanbHOTO mepernba cknagku. Ilpu seiXOne
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M3 HEro B MeHee MPOHHLAEMYK Mopojay oH mpuobperaer nepsoHavalibHoe
HamnpasJIEHHE,

Bxoas B npocioii mMeHee nponuuaemMoit moponwt (puc. 99,5), dpour
pacTBOpa Takke HECKONbKO OTKJIOHAETCH, HO YK€ B HAMPABICHHH CHHKIIH-
panpHOTO meperuba ckIaikH, a, mepexojs cHosa B Gonee mMpoHHUaembie
NOPOALI, TAKKE BOCCTAHABJIMBALT NPEXKHEE HaNpaBlieHHe JBHXKEHHS.

BriofiHe 04eBHAHO, 4TO B 0o0OMX cnyyasX, MOMHMO HanpaBJieHHS Npu
nepexo/ie B cpely ¢ MHOH NMPOHHLUAEMOCTbIO, PACTBOPBI HIMEHSAIOT TaKke
H CKOpOCTh ABHXEHHA. DHrypanbHO B TAKHX C/yYasX MOXHO TOBOPHTL
kak 6b1 0 "npenomiieHHH” GpOHTa NBHKYILHXCH pacTBOPOB.

BruUTH BBINOTHEHB! NJIOCKHE MOJIENH U 1711 pa3phIBHBIX HapylUeHHH, T.e.
[UIA Cy4aes, Koraa (POHT pacTBOPOB BCTPEYaeT Ha CBOEM MYTH Cpeiy
¢ BeCbMa BBICOKOH mnpoHHIaeMocThio. OHH MOKA3ANH WUHTEHCHBHOE CTa-
rHBaHHE PACTBOPOB B 30HbI pa3psuiBos [119].



JAKJITHYEHUE

BhIficHEeHHE  CTPYKTYPHO-T€OJIOTHYECKHX  YCIIOBMH  pYHOOT/IOKEHHS
ABJIAETCA OHOM U3 OCHOBHBIX 3a/1a4, CTOALIMX Mepef] FeosIoroM, MPOBOAALLHM
pa3BedKy M H3yuyeHHe PYAHBIX MOJed W MeCcTOpOXAeHWH. DTH Hccnemo-
BaHHA CNOCODCTBYIOT YCTAHOBIEHHIO 3aKOHOMEPHOCTEH pa3MellleHHs opy-
JIeHeHH#, BBIACHEHHIO MPHYHH BO3HHKHOBEHHS 3THX 3aKOHOMEpHOCTEH, a
TaK¥€e NPOTHO3HPOBAHHIO YYACTKOB, G1aroNpHATHBIX 118 10 KaJIH3aLHH Py .

dopMHpPOBaHHE IHIOTEHHBIX PYIHBIX MECTOPOXKIECHHH MPENCTABIAET CO-
Goit oTaensHbIi 3MM304 B npolecce pa3BHTHA pyAOHOCHOH obnactu.
IToaToMy Ans BCKPLITHS 32 KOHOMEPHOCTEH PYIOOTIOKEHHS, 8 BMECTE C TEM
H 18 ompeaesieHHs NyTed NanpHeHIIHX pa3BeqoyYHBIX H MOMCKOBLIX paboT
Ha pYJHOM MOJie H 3a €ro MpelelaMH BaXXHO MPEXIEe BCEro OMpEeNHTDb
CTPYKTYPHO-TEOJIOTHYECKYI0 TMO3HIHK MECTOPOXIEHHH, T.e. BBIACHHTH
B3aHMOCBSA3b C Pa3BHTHEM pErMOHAllbHOH TEKTOHHKH, MarMaTH3Ma H T.O.
DTH HccleJOBaHHUA, MO CYLIECTBY, MMCHOT LENbH0 OTBETHTh Ha BONpPOC,
noyYeMy pyaHOE MoJie H MecTOPOXAEHHe BO3HHKIM B JaHHOM y4actke. [Ins
€ro peuIeHHs MPOBOJAMTCH PeroKHOCUHPOBKA H aHANIN3 cpeHeMacIuTabHbIX
reoJIOTHYECKHX KapT, v3ydyeHHe obIiel HCTOPHH reosIOrHYecKOro pasBHTHA
TEPPHTOPHH.

OCHOBHOE COJEpXKAHHE Te0JIOrO-CTPYKTYPHBIX HCClIeOBaHHH OrpaHu-
yHBaeTcA OOBIYHO JeTa/bHBIM H3Yy4YeHHEM PYHOrO MOJsA ¥ BXOOALIHX B €T0
cocTaB MectopoxaeHuil. It paboTel TpeOyiOT NPUMEHEHHSA pa3THYHBIX
noneBuX ¥ naGopaTopHbIX MeTonOB. JieTanbHOe reoIorHYecKoe KAPTHPO-
BaHHE MOBEPXHOCTH M MOJ3€MHBIX FOPHBIX BBIpAGOTOK — OCHOBA TAKHX
uccneJoBaHHH — pgaer, Tak cKa3aTh, (oTorpagmuyeckoe oTobpaxeHHe
reoJIOTHYECKOr0 CTpOEHHS H3yyaemoro pyaHoro obwekTa, gukcupyer pas-
MelieHHue, MOpdoOrui0 ¥ COOTHOLIEHHS B NMPOCTPAHCTBE OTHENbLHBIX 3Je-
MEHTOB €ro CTPYKTypbl, KAK OHHM BBIMNIAAAT B JaHHbIf MOMeHT. Takue
paGoThl JalOT MHOro MaTepHana ANs CYXJEHHs O NMONoXeHHH H dopme
PYAHBIX ckomsienuit. Oanako camu no cebe OHM HE MOTyT BCKpBITh 3aKO-
HOMEPHOCTEH pa3MelIeHHs opyJeHeHHs W TeM Oollee BBIACHHTL HX TpDH-
yuHHOCTh. POpMHpOBaHHE MECTOPOXIEHHH — UIHTENLHBIH Mpouecc, pa3s-
BHBAIOILHICA BO BpeMEHH, M 3JIEMEHTHI HX CTPYKTYPhI YacTO NpeTeprneBalnT
MHOTOKpaTHbIC MOAHOBJICHHS H H3IMEHEHHS.

IlpaBaa, MHOTHe (hAKTHI, OTPAXAaIOIIHE MOC/IE0BATENLHOCTL HOPMHPO-
BaHHMA OTHENBHBLIX 3JIEMEHTOB CTPYKTYpPbl MECTOPOXIeHHH, QHKCHPYIOTCH
yXe NPH MPOBE/IEHHH NEOJIOTHYECKHX ChEMOK U OCOOEHHO MPHU JETANbLHBIX
JOKYMEHTALMH H KapTHPOBAHMH TOPHBIX BeIpaGoTok. OAHAKO OHH HAlOT
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JHILE OTPbIBOYHbLIE, HE CBA3aHHBIE Mexny coboi, mHorga kak 6Bl npo-
THBOpeuHBLIe cBeneHus, Tpebytomme nanvHeiimeii o6paboTku U ocMbicin-
BaHHA.

BrisicHeHHe NOCJIe0BATEILHOCTH PA3BHUTHA IEOJIOTHYECKOH CTPYKTYphI
MECTOPOX/ACHHA M PYIHOro NOJiA B LENOM, & TAKKE WX OTHENbHBIX 3le-
MEHTOB BO3MOXHO JIHILb NYTEM CONOCTAR/IEHHA BCEX HMEIO M XCA 1a HHBIX —
MOTOPU3OHTHLIX TNAHOB, Pa3pe3’oB, OTHEJbHBIX 3apHCOBOK H T.JA., HX
ob6paboTkH, comocTaBlieHHs H [JaNbHEHINEro aHANH3a C NpPHMEHEHUEM
pa3HYHBIX METOJOB.

Ipouecc GOpMHPOBAaHHA CTPYKTYPHI PYAHOTO MOJNA W MECTOPOXIEHHS
onpeaenseTcs MpeX/e BCEro mocieloBaTebHbIM, HHOIJAa MHOTOKpPATHBIM
nposasnenuem Aepopmanuit, 06ycroBNEHHBIX BO3AEHCTBHEM T€ KTOHHYEC KHX
Hanpsxenuii. [To3ToMy npH peKOHCTPYKIHH 3TOro NpoLecca Ba¥HO Bbi-
ACHHTH MOJIOXKEHHE MoJiell HanpsAXEHHs B pa3Hble MOMEHTHI €ro pa3BHTHS,
YTO MO3BOJIAT YCTAHOBHUTh NAWHAMHYECKHE YCJIOBMA, OnaronpusaTHbIE A7s
pydooTnoXeHHA. B CBA3M ¢ 3THM BaXHO TakXe YCTAHOBHThL NOC/IENO-
BATENLHOCTh W THNbI NMpOABNeHHS Aedopmauuii ¥ HanpasieHue obycnos-
NeHHbIX HMH nepeMeleHHid 6J10KoB Mopoj BA0/1b Pa3phIBHBIX HApPyIeHHH.

Ananu3 pa3BuTHA gedopmanmii, OCHOBaHHBIH Ha NMOJIOXKEHHAX MEXaHHKH
H COTPOTHBNEHUSA MATEPHAJIOB, ABNAETCA OCHOBHBIM METOOM TAKHX HCCJle-
nosanuii. Kak 6bu10 mokasaHo B pabore, npuMeHeHHe 3TOr0 MeToAa okKa-
3LIBAET BEChbMa CYIIECTBEHHYK) MOMOIUL MPH BCKPBITHH NPHYHH BO3HHK-
HOBEHHS 33 KOHOMEPHOCTEH JIoKaIM3auHdH OPYACHEHUA.

Hcnonb3osaHue MOJMOXKEHHH MEXaHHKH H CONMPOTHBJIEHHA MaTEPHAJIOB
TpH reoJIoro-CTPYKTYPHBIX HCCIENOBAHHAX JOJKHO OCHOBBLIBATHCA Ha JaH-
HBIX 0 BpEMEHHBIX, POCTPAHCTBEHHBIX COOTHOIIEHHAX H TEKCTYPHBIX QCO-
BeHHOCTAX pa3/IHYHbIX MHHEPAIbHLIX obpa3oBannil. OHH QHKCHPYIOT OCTE-
[0BaTelbHOCTh M THN MpOABNEHHs AedopMaumii, a Taxke ABMKEHHA Blo-
KOB mopoj B npouecce pOPMHPOBAHHS MECTOPOXICHHH H PyLHBIX MOJIeH.
Ho ¥ WHTEHCHMBHOCTb TPOABJIEHHS M THN TEKTOHWYeCKHX Hedopmaiuuii B
3HAYMTENILHONH Mepe 3aBHCAT OT (H3HKO-MEXaHHYECKHX, MpEXAe BCETo
yNpyrux, CBOHWCTB ropHeix nopona. OHH oOyclOBNHBAIOT pa3sBHTHE Xpyn-
kuXx nubo nnactuyeckux aedopmauuii, npuBoasmMX K 0b6pazoBaHHio Tpe-
LMHHBIX WM CKlaavaThiX cTpykTyp. OHu nHGO co3paroT GnaronpHsTHbIE
YCIOBUS VIS PYAOOTIOXeHHs, Nubo NpenATcTBYIOT €ro fposBieHu0. B
3TOM OTHOLIEHHH CYLUIECTBEHHYHO POJib UTPAET TaKXKeE NPOHULIAEMOCTh NOPOS.
Tlpn pa3nuuHBIX 3HAYEHHSX OHA MOXET crocobcTBOBATH NMPOHHKHOBEHHIO
dpoHTA ABHAKYUIMXCA PYAOHOCHBIX PACTBOPOB M BhI3bIBAET NOABJICHHE BKpar -
JIEHHOTO OPY/JEHEHHS H/IH €ro paccesHHE, MOXET MperpaxiaTe NyTh IBH-
MEHHIO PacTBOPOB, 00pa3ys HEMPOHHLACMBIE HJIH NOJyNPOHHIAEMBIC IKpa-
HBI M COefcTBYA BOZHHKHOBEHHIO PYIOHBIX KOHLEHTpPaUMH.

JlokanbHbIE YYacTKH PYAOOTIIOKEHHSA 4acTO OMpPEdENARTCA HaJIHYHEM
nopopn, G6raronpUATHLIX. NO XWMHYECKOMY COCTaBY: BCTymas BO B3aHMO-
neficTBHE ¢ NMPOHHKa#OIUIHMH 4Yepe3 HHX M0 TpellHHAM H mopaM pyao-
HOCHBIMH pacTBOpaMH, OHH CMOCOGCTBYHOT BhINAafIEHHIO PY/JAHBIX KOMIIO-
HeHTOB. [letajibHOe mneTporpadHyYeckoe M XHMHHYECKOE H3yueHHME NOpoa,
Pa3BHTBIX B npefeiax MeCTOpOXOEHHA, H MPOAYKTOB HX B3auMoJeHcTBHA
C DYOOHOCHBIMM PAcTBOPAaMHM MMEET Ba)XHOE 3HAYEHHE JUIA NPOTHO3HPO-
BaHHA PACMpPOCTPAHEHHA PYAHBIX Te.
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KoMnnekcHoe HCnofib30BaHHE BCEX ITHX METO/IOB H COCTaBjser OCHOBY
reosoro-CTPyKTYpPHBIX HCCle0BaHHMIA.

IIpH npoBeJeHHH TeoJOro-CTPYKTYPHBIX HCCIEJOBAHHH H BBISCHEHHH
3aKOHOMEpHOCcTel pa3MelleHus OpYACHEeHHMs MpelcTaBiseTcs Lejecoob-
pa3HbIM YYHTHIBATh MPHYPOUYEHHOCTh H3Y4aeMOT0 pyaHoro o6bexkTa K TOMy
HJIIH HHOMY CTPYKTYpHOMY 3Taxy. ITH obpa3zoBanus, GopMHpyHOLIHecs B
CYLIECTBEHHO pa3HO# reoTekToOHHYeCKO#H oOcTaHOBKE, pa3NUyYarOTCA COCTA-
BOM CJIaraloIUMX HX CJIOHCTBIX TOJII, MPOSABIEHHAMH TEKTOHHKH H Marma-
TH3Ma, YTO CKa3bIBAETCHA H HA CTPYKTYPHBIX 0coBeHHOCTAX MeCTOPOXKIACHHH.
B 3aBHCHMOCTH OT MPHYPOYEHHOCTH K TOMY HIIM MHOMY CTPYKTYpPHOMY
3TaXy OHHM Pa3NMYaAIOTCA OTHOCHTE/IbHOH POJIbIO CKJIaA4aThIX U Pa3pbiBHBIX
nedopmaumit (uto ompemenser Gopmy pyAHHIX Texn), a Taxwke riybunofi
dbopmHpoBaHKS OT MalleONOBEPXHOCTH M PacnpocTpaHEHHEM Ha TJIyOHHY.
COOTBETCTBEHHO pAa3/IMYaAlOTCH OHH M CTENEHbK CTPYKTYPHOH OTKpbI-
TOCTH—3aKpBLITOCTH Cpefbl PyAOOTJ0XKEHHA, B KA KOH-TO MEpe TakXe W re-
HETHYECKHMH 0COOEHHOCTAMH OpY/ACHEHHA.

Bonbuiyo NoMOIL B BHISCHEHHMM 33 KOHOMEPHOCTEH pa3MeleHua U Npo-
rHO3HPOBAHMH OpPYIEHEHHA OKa3bIBAIOT 3IKCNEpHMEHTalbHble paboTel,
npexje BCEro MOJENHPOBAHHE HANMPMKEHHOrO COCTONHHA HAa ONTHYECKH
aKTHBHBIX MaTepHanax. OHO MO3BOJIAET BCKPHITE JHHAMHYEC KYEO 00CTAHOR-
KY B nIpolecce pa3BHTHA MHHEPA/IM3aLlHH HA KOHKPETHBIX PY/IHLIX 00bexkTax.
3Ti paboThl HE TONLKO NMOMOTAOT BLIACHATL MIPHYHHBI NOKANH3aLUKHH OpY-
[CHEHHs B TeX HJIH HHBIX YX€ H3BECTHBIX Y4YAaCTKaX, HO H cnocobCTBYHOT
BBIZEJIEHHIO MECT BO3MOXHOTO NpPOABJIEHHA NPOLECC2 PYAOOTIOKEHHA HA
npuaeXalMx nioluaasx. )

BaxHble B HayYHOM H TNpPaKTHYECKOM OTHOLICHHH pe3yJbTaThl JaeT
pajpabaTuiBaeMbiii B TocnenHue ToAbl BeChMa MEPCNEKTHBHBIA METON
3/1eKTPOTHAPOAHHAMHYECKHX aHanorui. OH no3posseT MOJEeJHpPOBAThL IS
KOHKpeTHOH 06CTAaHOBKH PYJOOT/IOKEHHS HanpaBJ/IeHHE H OTHOCHTELHYIO
CKOPOCTh OBWXEHHA QPOHTA DPYIOHOCHBLIX DPACTROPOB, NMPOABUTAKOIMXCS
yepes cpelbl ¢ pa3’NH4yHOH DPOHHUAEMOCTbIO H MOICKAa3aTh BO3MOMHOE
NOJIOKEHNE YACTKOB PYAHBIX KOHLUEHTpaUHi.

IIpy BhIACHEHHH QHHAMHYECKHX YCIOBHH GOpPMHPOBaHHA MOCTMArMaTH-
YECKHX JIHJOrEHHBIX PYAHBIX MECTOPOXKIEHHH OoNbIUYyI0 MOMOIIE MOXET
0Ka3aTh WHPOKOE NpHMeHeHWe neTpoduinyeckoro Merona. OH No3IBONRET
B COYETAHHHM C JPYTHMH METOJAaMH [OCTATOYHO OBLICTPO H OTHOCHTENBHO
NpoCcTO YCTAHOBHThL MOJIOXEHHE TJIABHBIX OCeH HampsKeHHH W NMpH H3y-
YEHHH CJI0XHOAedOpMHPOBAHHBIX MOPOJ] YACTHYHO 3aMEHHTh BECbMAa TPY/10-
eMKHH METOa MHKPOCTPYKTYpPHOro aHajIH3a.

OueHb BaXKHBLI B HAayYHOM ¥ NPAKTHYECKOM OTHOINEHHM HadaTbie B
NOCNeAHHE TOObl HCCIENOBAHHSA, HMEIOIHE 1IENbI0 BLIABHTH B3aHMOCBA3b
reHeTHYeckHx ocobeHHocTeH Opy/JeHEHHA CO CTPYKTYPHBIMH YCIOBHSAMH
PYAOOT/ONKEeHHA. DMIHPHYECKOEe MOHATHE O CTPYKTYPHOH OTKpPBITOCTH—
3aKPBITOCTH Cpedbl PYJOOTOXEHHS, CTENEeHb KOTOpPOH B ompeieleHHOH
Mepe BIMSET Ha TN MHHEpPANM3IalMK, NOKa HE HMMeeT [QOCTATOYHOro
TeopeTHYeckoro obmcHosaHus. Her moka W Meroaa ee KoJH4ecTBeHHOMH
oueHkH. [lanpHeHunan paspaboTka 3TOro npeacTaBlieHHs, HECOMHEHHO,
nepcrnekTHBHA.

219



VcraHOBNEHHE CBA3M MEX/y NeoJIOro-CTPYKTYPHBIMH H (H3HKO-XHMu-
4eCKHMH YCJIOBHAMH PYA0OTIOXEeHHS MO3BONHT Gosiee yBepeHHO CTaBHTL
NMpPOTHO3bI HA OPY/CHEHHE Pa3THYHBIX TEHETHYECKHX THIOB.

Ec/M roBOpHTh O mepcnekTHBAX Pa3sBHTHA METOIOB e0JIOrO-CTPYKTYp-
HBIX HCCIENOBAHHH 3IHOOTeHHBIX MecTopoXaeHHH 6Oonee wmMpoko, To
TakMe MEepCrneKTHBbI MOXHO BHAETh KaK B YCOBEpUIEHCTBOBAHHHM OXa-
pakTepu3OoBaHHBIX B paGore MeTomOB, Tak M B pa3paboTke HOBHIX,
CBA3aHHBIX ¢ yruybGJeHHeM HalIMX NMO3HAHHE O MHHEPaJbHOM BellleCTBe
H (QH3HKe reoNOTHYECKHX MPOLECCOB.

Be3ycnosHo, NepcneKTHBHBIM ABJIAETCA NMEPEBOJ MHOTHX CTPYKTYPHBIX
NOCTPOeHMH, aHA/IM3a JAHHBIX M NPAMOLO MoOJenHpoBaHus (mosiel Hamps-
MeHHH, rHOpoAHHAMHYECKHX CHCTeM H T.1.) Ha Gasy DBM. B nocnennue
roabl MaTeMaTHYeCKHe MeTOObl C Hcrmoab3oBaHHemM 3IBM pasnuuHoi
MOILHOCTH CTaJli AKTHBHO BHEJPATHCH B paccMaTpHBAEMYyl HamH cde-
py-

HoBoe pa3BHTHe MoNy4yarOT QHCTAHLHOHHBIE METOMbl M3YYEHHS CTPYK-
TYpP, BKJIOYas CNEKTPO3OHA/lbHble a3POCHHMKH H KOCMHYECKHE CHHMKH
BBICOKOTO pa3pemieHus.

Baxno, uto6Bl BO BCeEX ITHX HampaBJIeHHAX HCCJIeJOBaHHI He Te-
pANAach X reoJIOrHYECKas CyIIHOCTS.
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