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MPEAUCIIOBHE

Ipegmaymee (BTOpoe) mH3gamHe yuyeGHOro mnocofus «Crpyk-
TypHas reojiorus» Beuuio- B 1971 r. C Tex mop Bo Bcex ofaac-
TSX CTPYKTYPHOH reoJIOTMH IOSIBHJIOCH MHOTO HOBOTO H B METO-
JOHYECKOH UYacTH, H B HCTOJIKOBAHMH MeXaHH3Ma 06pasoBaHHg
pasnMuHBIX ¢opM 3ajeranus ropenix nopox. IlosTomy Bce pas-
IOeJbl KHHFH Heo0XxoAuMO OBLJIO MEepecMOTpeTb B CBeTeé HOBHIX
JaHHHX., VaMenujaach KOHCTPYKLHS KHHUTH, H3MEHHJOCh YHCJIO
IJ1aB, KOTOpDBE cTajH 6oJjee. KOMIAKTHEIMH,

OcobeHHO cjefyeT OTMETHTh NI 5 o zedopMauusx u Han-
PSIKEHHSX, KOTOpasd HamHcaHa 3aHOBO. [IpH 3ToM GBI HCHOJMb-
30BaH OUEPK Ha 3Ty TeMy, CIEUHaJbHO COCTaBJEHHHH Inpod.
JI. B. HuxuTuHHM I ADYroffl KHHTH aBTOpa. 34eCh STOT OUEPK
BOCIPOH3BEAEH B CHJBHO COKDAIIEHHOM H YOPOUIEHHOM BHIE.
B raaBy o MeTomax BOCCTAHOBJEHHS TEKTOHHUECKHX moJelt je-
¢dopmanuit M HampsKEHHH BBEIEHH KDATKHE CBENEHHS O HOBOM
«KHHEMATHYECKOM» METOZe, paspafaThiBaeMOM ceHuac psigoOM Hc-
cnefioBarteyiell. 3HAuHTEJbHO GOJbIIE CKa3aHO 00 HCKAXKEHHAX
TOJIeH HANpPSIKEHHA B CBA3HM C HApPYIICHHEM CIVIOIIHOCTH CPEHHL.

Bumecte ¢ TeM COKpallleHO H3JIOXKEHHME VCJIOBHR 3ajerasus
BYJKaHUIECKHX NOPOJ. MCKMOYEHH TakkKe CBEJAEHHS O 3aKOHO-
MEPHOCTAX HCTOPHYECKOrO H PEeriOHaJbHOTO COUETAHHS CTPYKTYp-
HHX (OpM, NMOCKOJBKY 3TH BONPOCH OTHOCATCA 6OJbIIE K 06Iek
H DEerHOHaJbHOH TI'eOTeKTOHHMKE, YeM K CTPYKTYDHOH TeOJOTHH.

B cnucke nuTepaTypH NPHBOAMTCS Tropasfo GoJbllee YHCIO
H2UMEHOBaHUH, YeM 3TO OOBIYHO NPUHATO B YYeOGHHX MOCOGHAX.
Bo-mepsEIx, 9TO cleJlaHO B CBSI3H C T€M, YTO B HEKOTOPHX Ieo-
JIOTHYECKHX BY3aX CTPaHH 9HTAIOTCA CHelHaJbHHE KYPCH CTPYK-
TYPHOH TeONOTHH MO pacluHpeHHoft mnporpamme. IIpusenenHas
JUTEPATYPa MOXKET OHITb HCHOJb30BaHAa MAJNS TAaKHX CIELKYPCOB.
Bo-BTOpHX, aBTOp HaleeTcs, YTO 3TOH KHHrOfi GYAyT mOJB30-
BaThCl H KBaJH(HUIMPOBAHHHIE TEOJIOTH, AJS KOTOPHX CIIHCOK
HCTOYHMKOB NPEACTABHT HHTepec.

[To-nmpexnemMy aBTOp He KacaeTCsi METOZOB TIeOJOTHUECKOro
KapTUPOBaHUsA, XOTS OHH H NPENORaTCA OGHUHO BMECTe ¢ OC-
HOBaMH CTDYKTYpHO# reosoruu. Takoe oOBeJHHEHHE aBTOPY
npeAcTaBasercs He obasaresnpHbIM. He onucHBawTCH Takke cre-
LHUajibHble METOJLl NEeTPOTeKTOHHKH. OHH TpeSyloT 0co6oro pac-
CMOTDEHHS H CHEeNHaJbHON MOATOTOBKH.

Ilpu cocrapnenun pacrosmiero Hspauus «CTPYKTYpHOR reo:
JIOTHM» aBTOP INHPOKO IOJMB3OBAJCS MNOMOLILIO CBOHX  KOJLIET,
B. B. 33 u H. B. JleGeneBa BHHMATENbHO NPOCMOTPENH BeCh
TEKCT H [JajH MHOIO NEHHHX peKoMeHAalHil. Boublnyio moMomsb
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coperamu okaszan M. A, ToHuapoB; OH Xe SBJSETCA COaBTOPOM
ra. 7 «Ioas rexkrommueckux Xedopmauuit m Hanpsxenmiis. Ilo~
NesHHe KOHCYJbTausH astop nosyuuay O. . T'ymenko. H. B. Jle-
Genesa u T. M. TentHep B3saM Ha ce6a HeJerku#i TpyA moibopa
HMoCTpauni. ‘Texuuueckoe odopMJIeHHe pyKomuck OmlIo obec-
neueno . H. Ksarkosckoii. Doablyio NMOMOIUb OpH STOM OKa-
sand B. A. Huxkonamuepa, M. M. Poxxkosa, B. T. Taauukui,
B. H. Bununauna, E. Y. Ynx, Beem ykasaHHHM JHUaM -aBTOD BH-
paxaer 6JarojapHoOCTb.



BBEAEHMUE ‘ ;

CTpyKTypHasi reoJioTHs H3yiaeT (OPMH 3aJeraHHs FOPHHIX HOPOX
B 3eMHOH KOpe.

Ha6amonas cTpoeHne 3eMHOH KOpH, MH y6exJaeMCsi B TOM, 4TO
ropHble NMOpoAnl 06pasylT Tesda pasHoH ¢opmu. Hanpumep, ocamou-
Hble MNOpPOJLI 3aserailoT caoAMH. IlociexHne MOTyT JexaTb FOPHU3OH-
TaJIbHO, HO MOIyT OHITb HAKJOHEHH NOJ TeM HJIH HHBIM YIJIOM HJH
H30THYTH B CK/AaAKH. OIHH H TOT e CJOH MOXKET NPOTATHBATLCA B
pasHBIX HanpaBJeHUAX Ha GOJIbLIME PACCTOSAHHS, HO MOXKET GHTb pas-
OMT pasphiBaMH Ha KYCKH, CMellleHHble BEPTHKAJbHO, rOPH30HTAJbHO
HJIX HaKJIOHHO OTHOCHTEJBLHO Ipyr apyra. D¢ dysuBHbe MarMaTHue-
CKUe TOPOJH 3aJ/IeraloT NOTOKAaMH HJH NMOKPOBaMH, HMEIOIIHMH BHEHI-
Hee CXOACTBO CO CJIOSIMH OCaROYHHIX Nopod. FIHTpy3uBHbIe MarmaTuue-
CKHe NMOPOAE 00pasyioT B 3eMHOH KOpe Tesia HHOH (HOpMB — KynoJa,
CTOJIGEL, XKUJB M T. 1. Bce mepeuncieHHble Tesa SIBASIOTCS (GOPMaMu
3ajleraHus rOpHBLIX NMOPOJ, HasbiBAeMBIMH TaKXe CTPYKTYPHBIMH (HhOp-
MaMH HJIH IPOCTO CTPYKTYPaMH.

Pasnnuaior nepsuuHble M BTOpHYHHE (OPMBI 3aJI€TaHHs IOPOL.
IlepBuunble — 3TO Te, KOTOpHle BOSHHMK/IH BMeCTe ¢ (OPMHpOBaHHEM
caMoii nopoAnl. BropuuHbie (opMul 3aseranns o6pasyioTca B pesyiib-
Tare NocJelyIoIHX AepopMauui nepBuYHBIX ¢opM. Takoe pasgese-
HHe HauboJiee OYEBHIHO 1Jif OCAJOYHBIX IOPOJ, KOTOPHie OTJIAraloTcs '
NPEUMYIIECTBEHHO TODH3OHTAJbHEIMU cJosiMH. [locieaHue u sBASIOT-
cs1 To#l (OpMOIl 3asleraHusi, KOTOPYIO MOXKHO CUHTAaThb NEPBUYHON AJIS
GosblIMHCTBa cayuaeB. Ho paszenenne ¢opM 3aderanus ocaJOuHHX
MOpoJ Ha MepBHYHbIE M BTOPHYHBIE BCe XKe B HEKOTOPHIX cJyudasix yc-
JI0BHO. [leJ10 B TOM, YTO HEKOTOpHe Ae(OpMalHH NPOUCXOASAT B OCAA-
Kax yxe B npolecce UX HaKOIVICHHH, A0 HX JUTHOHKAIUMH, KOTAa OHU
elle He NMpeBPaTHIHCh B rOpHyI0 mopoay. IlocienHsisi B 3TOM cayyae
GyZer HeCTH B CBOell TEKCType CJIein 3THX Aedopmanuil. TakoBbl, Ha-
npuMep, TeKCTYpHI, BEI3BAHHBHIE OMOJ3AaHHEM OCAaJKa II0 HAKJIOHHOMY
JHY MOp4.

Anajoruynasi ycJOBHOCTb BOSHHKAGT M IIO OTHOLIEHHIO K Marma-
THYECKHM TnoponaM. Marmatuueckuii pacnjiaB HAuHHAaeT MOCTENEHHO
KPHCTa/NIN30BaThCsl, KOrja oH eule asuraercs. IIpu sToM cosgaiores
«TEKCTYDHI- TEUEHHS», OTPaXKaIoUIHe B PACNOJOXKEHHH KPHCTAJJIOB ABH-
JKeHHe marmel. [JosToMy nJa pasgenieHHs Ha6a0ZaeMbiX B 3€MHOH KO-
pe aedopmauuii Ha THNH HEOGXOAMMO YYHTHBATH IpHPORY CHJ, KO-
TOpHle 3TH AepOpMaUHK BHISHBAIOT. Pa3gHuaoT «TeKTOHMYECKHE» H
«HETEKTOHHYecKMe» nedopMauuu. IlepBHe cBsizaHb ¢ IJyGMHHBIMH,
«TE€KTOHHYECKHMH» CHJAMH 3eMJIH, ¢ HanpsKeHHSIMH, KOTODHeE OXBa-
'THBAIOT 3HAYHTeJbHbHIe O0BEMH 3eMHOH KODH H KOTODHE CBSI3aHBl C-
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o6muMH 32KOHOMEDHOCTSIMH Da3BHTHA mnocjenHed. HerekTornueckue
AedopMauny BBHISEIBAIOTCS MOBEPXHOCTHBIMH IPOLECCaMH, HanpuMep
OIIOJI3HSAIMH, KapCTOBHIMH IPOBaJaMH H HEKOTOPHIMH AUareHeTHYECKH-
My npoueccamu. Takue Jedopmaliu TECHO CBA3aHBI ¢ COBPEMEHHHM
penbedoM 3eMHOI NOBEPXHOCTH, MPHYPOYHBAsACh, HampHMep, K CKJIO-
HaMm jgosauH M T. 1. OHH NPOSBJISIOTCA B CAMBIX BEPXHHMX CJOAX 3EM-
HOB KODBI, He 3aTparuBas ee rJayOuH.

JlebopManny, NPOUCXOJAIINE B PHIXJIOM elle OCajKe, BHI3BIBAIOTCA
NOBEPXHOCTHBIMH IPOIECCAMH ONOJI3aHHS, HEPaBHOMEPHOIO YIJIOTHE-
Hust 1 Ap. ITo 3TOMY IpH3HAKy HX CJIEIyeT OTHEeCTH K Pa3psAly HeTek-
ToHHUecKUX. K HETeKTOHHYECKHM JedopMaluaM NpHHALIEXKAT H Te,
KOTOpHIe BHI3BaHB TEUEHHSIMH BHYTPH oOuara 3acThIBAIOIIeH MarMel.
Ho nmedopMamuu HETEKTOHHYECKOrO NMPOHMCXOXKJeHHsi HaOJa0Aal0TCd H
B JUTHOHUIMPOBAHHBIX TOPHHIX IIOPOAAX, KOTOPble MOTYT NMOABEPrHYTH-
csl ONOJ3aHHIO K APYrUM [edOpMHDYIOUIHM MOBEPXHOCTHHIM IIpOlec-
cam.

CTpyKTypHasi TeOJOrHsi 3aHHMaercs Jw00bMu (QopMaMH 3aJjera-
HHsi, 06pa30BaBIUNMHUCS B FOPHBIX IOPOJAX NOJA BJIHAHHEM KaK TEKTO-
HHUUYECKHX CHJI, TaK M HETEeKTOHHuecKHx mpolleccoB. Ho maubosbiuee
BHUMaHHe OHA HampaBJiseT Ha U3yueHHe BTOPHYHBIX (OpM 3ajeranus,
SBJSIIOMMXCA Pe3y/JbTaTOM TEKTOHHUECKHX AedopMaluil, HasblBaeMbiX
TakKe [HCJAOKalUAMH HJIH NPOCTO HapylleHUsIMH (MMeeTcsi B BHAY
HapyuleHHe NMEPBHYHOrO 3aJeraHus MOPOa).

ITpu wmcc/elOBaHHM CTPYKTYPHBIX (OpPM IpexJe BCEro H3yyaercs
UX BHeHiHui 06JHK, Mopdoaorus. PesyabraToM TAaKOro H3yu€HHS SIB-
asiercsi MopdoJiorndeckas KaacCHPHKaUusa CTPYKTYPHBIX (OPM. Ha-
npuMep, CKAaJAKH CJOeB MOIYT OBITb pasjelieHbl IO HX BHEWIHHM 4ep-
TaM Ha JHHeHHBIEe M KyIOJOBHIHBIE, NpAMble H HAaKJIOHHBIE H T. IL

OTHOCHTEJBHO BTOPHUHBIX (DOpPM 3ajeraHus BO3HHKaeT TaKkxke BO-
Ipoc o xapakrepe JedopManui, KOTOpble MpHUBEJIH K 06pa30BaHHIO
atux dopM. D10 3ajaua IpeXAe BCEro KUHeMaTHuecKas, COCTOAHIA#A
B BOCCTAHOBJCHHU TeX ABHXEHWH B MaTepHale 3eMHOH KODHI, KOTO-
pble COMpOBOXKIA/AH H3MeHeHHe NEePBUYHON (OPMBI 3aseraHus. Hag-
6oJee pocTOil MpUeM, KOTOPHIM IPH. 3TOM MOJb3YIOTCA, — CpaBHEHHE
HabJai00aeMoll BTOPHYHON (GOpPMEI 3ajeraHus ¢ To# (opMOH, KoTopast
cuuTaeTcsi nepBuuHON. HamnpuMmep, c/O#, H3OTHYTHE B CKJIaAKy, M
CpaBHHBaeM C FOPH3OHTAJIBHBIM CJIO€M H TakuM 00pas3om BOCCTaHaB-
JAMBaeM XapaKTep NepeMelleHHfi, npouCIIeAUHX B 3eMHol Kope. Ilpu
5TOM MOXHO HAMETHTb TPaeKTOPHH, KOTODhle OBIJAH ONHCAHBl OTAeNb-
HEIMH YacTHI@MH CJIOf, KOrja OH u3rubajicsa B CKIaJKY.

OTHOCUTEIbHO BTOPHYHBIX CTPYKTYPHHEX (DOPM BO3HHKAIOT BONPOCH
He TOJbKO KMHEMAaTHYeCKOro, HO U AMHAMHYECKOro Xapakrepa, a UMeH-
HO: K4K U B KaKOM HAanpaB/jeHHH K NOPOAe OLLIH MPHJOXKEHH CHJIH,
KOTOpHIE IPUBEJH K HapylIeHHIO ee NEPBHYHOTO 3aseranus. Hanpumep,
CKJIaJKd MOTYyT o6pa3oBaThCcsi pasHbIM HyTeM: B pe3yJbTate <Ipo-
JOJIbHOTO u3ruba», T. €. NpH NPUJIOXKEHHM CHJI CXKAaTHs Iapajjes]bHO
CJI0M, HO TakK¥Ke I110J AeHCTBHEM <«IOIEPeyHOro H3ruba», Koria CJaOH.
uarubaioresi, OyAy4d Ha HEKOTOPBIX Y4YaCTKax MPHUIOAHATH CHH3Y
JAaBJeHHEM, [TPUJIOKEHHBIM HOPMAJIbHO K CJIOSAM.

6



3anuMasnch MODGOJIOrHYECKHMH, KHHEMATHUECKUMH U AMHAMHYe-
CKHMH BOIPOCAMH, OTHOCAHIMMHCH K ¢OpMaM 3aJieragus TOPHHIX HO-
POl, CTPYKTypHas reoJiorusi, 0JHaKO, He CTaBHT mepen cob6Oi 3amavy
BLISICHUTb NPOHUCXOXKJEHHE CHJ, BHI3LIBAIOIUX AedopMaliiud B 3eMHOH
Kope. OHa He 3aHMMaeTrcss ¥ OOUIMMH 32KOHOMEDHOCTAIMH pAa3BHTHA
CTPYKTYpPH 3eMHOH KOopHl. Bce 3T BOmpOCH paccMaTPHBAIOTCA B Kyp-
Cax reOTEKTOHUKH, K KOTODOH CTPYKTYpHAas Te0JIOTHS SBJSAETCA BBe-
JleHneM.

3HaueHHe CTPYKTYDHOI Ire0JOruu B KOMIIJIEKCe Ie0JOrHUeCKHX AHC-
UUIVINH OueHb BeJuKo. IIpaBujbHOe NMOHUMaHHe MOPQOJOrHH CTPYK-
TYPHHX (OPM HEOGXOAMMO AJS T'EOJOTHUECKOH CBEMKH U JJs JIOOBIX
JpPYTUX PEerHOHAaNbHBIX Te0JIOTHYEeCKHX, Ie0JIOTONOUCKOBLEIX M I'€0JOoro-
pasBejouHbIX pa6oT. I'eosior, Kak mpaBHJO, BHIHYXKJeH BOCCTAHAaBJH-
BaTh NMOJHBIH OOJHK CTPYKTYPHEIX (pOpM TO OTPHIBOYHBIM HabJawoje-
HUSIM Ha OTHeJNbHHIX OOHaXXeHHAX; ero Kapra OyleT HeNOJHa HJIH
IPOCTO HeBepHa, ecjau OH He 3HAET, KaK NPaBHJIbHO OOBEIHHHTbL 3TH
OTPEIBOYHHIE JlaHHLIE.

Ot dopm 3alleranusi rOpHHIX MOPOJ 3aBHCAT YCJOBHS pacloJoxe-
HHUS. B 3eMHOH Kope moJie3HhX nckonaemuiX. HedTp u ras obwlunO co-
CPELOTOUEHE B CBOJAX AHTHKJIUHAJBHBEIX CKIaLOK, H, CJe10BaTeNlb-
HO, yTOOBl HAaHUTH 3TH II0JIe3HBIE HCKOmaeMkble, Hago 3HaTh, Ie HaXo-
IATCS BepIUHHB aHTHKJMHajaeH. MHorue pyliHbEle MECTODOXKACHHSA NPH-
ypOueHbl K TpelliiHaM B 3eMHOH Kope. CTPYKTypHas TeoJIOTHSl YUHT,
B KaKuX YCJOBUAX 00pa3yloTCs TPEIIMHE U KaKOBO HX BEpOsiTHOE
pacnoJioKeHue.

3HaHue ¢opM 3ajeraHus TOPHLIX HOpPOA uMeeT 00JblLIOe 3HaueHHE
IpH PelIeHUH THAPOreOJOTHuYeCKHX BONPOCOB, NMTOCKOJbKY NYyTH ABHIKE-
HUSL NOJ3eMHBIX BOJ ONpeRessilorcs 3TUMHU ¢opMaMu 3aJjeraHud. Iloc-
JeHue JOJIXKHBEl YUUTBHIBATbCS M HPH HHXKEHepHO-TeOJOTHUECKUX H3HI-
CKaHUAX. - '

.,C H3YUeHHS CTPYKTYDPHBIX ODM KaK pe3y/bTaTa ABHIKEHHH 3eM-
HO#l KOpDH HauHHaeTcs BOCCTaHOBJEHHE TeKTOHMYEeCKOH HCTOpHM TOH
WM HHOH 00J1acTH.

Kypc cTpykrypHO#l reoJioruu ONHpaeTcs Ha CBeleHHS O NOPOAAX
H OCHOBHEIX ()OpMax HX 3aJieTaHHfA, NOJydYeHHHIE CTYAEHTAMH B Kyp-
ce o6mie#l reoJIOTHH, a TaKXe BO BpeMs NOJEBOH aKaleMHUYeCKOH npak-
THKH. ‘ :

ITocKoMbKY reoJoruyeckoe KapTHpPOBaHHe COCTOMT B OCHOBHOM B
BBISIBJIGHUH, ONpeleJeHHH M H300paKeHuu Ha Kapre u mpoduasx
CTPYKTYPHHIX (ODM, CTPYKTypHasi TeoJOrHsi H3y4yaeTcs B yueOHBIX 3a-
BeJIeHHSIX B TeCHOH CBSI3H ¢ KypcoM reokaptupoBahus. OJHako B npen-
JaraeMoli KHHMre MeTOAbl KapTHDOBaHHs He OHHCHIBalOTCH. lM3jaraior-
¢l IMIIb HEKOTOPHeE ocofhle ClellHaJbHble METOAM H3YUeHHS KHHeMa-
THKH H JUHaMMKH CTPYKTYP 3€MHOH KODHI, KOTOpble OOLIYHO B Kypcax
reoJIOTHUECKOr0 KapTHPOBAaHHSI He pacCMATPUBAIOTCs, HO KOTOpHeE
BaXHO 3HaTh MJIS peIlleHHS MHOTHX TEOpPeTHYeCKHX H IpaKTHYecKuX
BOINPOCOB.



FNMABA 1

NEPBUYHBIE DOPMbI 3AJIEF AHMS
FOPHbIX norPoO[

3necy paccMaTpHBAalOTCAd NepBUYHBIe (OPMBl 3aJeraHus 0canoy-
HBIX, 30 (y3UBHBEIX H HHTDPY3UBHHX NOPOA. MeraMopdHUecKHe MOPOAH
HaGJII0RAI0TCH TOAbKO BO BTOPHUYHBIX (DOpMax 3ajieraHHus, MOCKOJbKY
MeTaMOp(du3M OCaAOYHBIX M IPYTHX HOPOA NPOHCXOAMT BCerja cOBMe-
CTHO ¢ UX JedopmalHeil.

MEPBAYHBIE ®@OPMbl 3AJIETAHUA
OCAJO4YHbBIX TOPHBIX NMOPO L4

CJIOA KAK ®OPMA 3ANETAHMA NMOPOA

. HaunGonee pacmpoctpaHeHHOH NepBHYHO (GOPMOH 3ajeraHus oca-
JOUHBIX TOPHBIX NOPOA fABJAeTCHA cA0H — OOpPa3s0BaHHOe OCAAOYHOM
HOPOAOH NJOCKO€ TesNo, HMeiolee OOBYHO 3HAUUTENBbHYIO MJIOLIAAL H
MaJyio TOJIIMHY (MOIILHOCTb), OrpaHMuYeHHOE IOBEPXHOCTAMH pasfe-
Jla, OTAEJSAIOLIUMH ero OT COCeZHHX (MOACTHJIAIOUIErO H MOKPHIBAIO-
mero) cjaoeB. B orpoMHOM GOJIBIIHHCTBe CJyYaeB NMEPBHYHOE 3aJiera-
HHe CJIOs 4BJfAETCS TOPU3OHTAJNBHBIM. IS 0OCaAKOB, OTJAaralmomuxcs
B BOJle, 3TO CBSI3aHO C TeéM, YTO PHIXJBIH MarepHa/j PaBHOMEPHO oce-
JaeT M3 BOJHOH cpelJbl M 3aTeM pacTeKaeTcs II0 JHY; NPH 3TOM BCe
HEPOBHOCTH M YKJOHH Ha ero MOBEpPXHOCTH criaxupawrtcsa. Tonmuha,
WK MOLIHOCTB, CJOsi GHIBAaeT OT NOJell CAaHTUMETPOB A0 HECKOJbKHX
METPOB, TOrZa XKaK B TOPH30OHTAJbHBIX HAaNpPaBJEHUAX CJIOH MOXKET
ObITb IPOCJ/IEKEeH Ha COTHH METPOB H Ha KHJIOMETPHL. }

HuxHee orpanuyenHe cJosi Ha3bIBaeTCs ero nodoul8ol, pepxuee —
kpossed. logomBa M KpPOBJASA CJOS NPUGAM3UTENbHO NapajJesabHbE
Apyr ApyTy.

Tonmu ocafmoyHBIX TOPHBIX OPOA CJIOHCTH, T. e. 06Pa3oBaHH NO-
CJIeIOBAaTe/NBHOCTBIO CJIOEB, JeXaluX APYr Ha Apyre. B ucxoaHom mo-
JIOKEHHH KaxKIblH BHILIeNexXKalmuil caoil o6pasoBaH mocje HUXKeNeXKa-
mwero. O6HYHO HabJaOfaeTcs MepeMeXaeMOCTb CJI0EB Pa3HOro CocTa-
Ba. Ho mexamue apyr Ha apyre cJOH MOIYT GBITb CJOXKEHBH H ONH-.
HaKOBO# nopoxod. B sToM cayuae ciaou BHIAEASAIOTCA TOMBKO 6Jaro-
Hlapsa pasjenaM MexAy HUMH. MexXcJ/IOfHBle pa3fie/bl BbipaXKeHb TOH-



KHMH TpemuHamu. Kpome TOro, B KpoBJjie cil0eB yacto HabJIOfaloOTCS
HEKOTODBIC H3MEHEeHHS, CBHJETENbCTBYIOLIHE O TOM, YTO A0 OTJIOMKe-
HHSA CJELyloWero cJosi Obll KpaTKHMil NepepHB B 0CaAKOHAKOMJECHHH.
DTH H3MEHEHHs COCTOAT, HalpuMep, B NPONUTHBAHHH BEPXHEH YacTH:
CJI0f MUHEDPAJbHBIMH COJISIMH, Yallle BCETr0 IKeJNe3HCTHIMH,

Cnon MOPCKHX OCafKOB NIPOCJAEKHUBAITCH OBBIYHO Ha G6OJBIIOH
naomany. CJa0H KOHTHHEHTAJbHBIX OTJIOXXKEHHH, KaK NpPaBUJIO, HMEIOT
MEHBlIEE pacnpocTpaHeHne Ha muomand. OHH 3aJeralT JuH3aMH,
KOTOpEIC BLIKJIMHHBAIOTCS BO BCE CTOPOHH H KJAHHOOGDA3HO 3aMeHA-
I0TCS APYTUMH CJIOSIMH. DTO CBSI3aHO ¢ TeM, 4TO, B OTJIHYHE OT MOp-
CKHX OCA/IKOB, OTJIAralUHKXCs Ha OGUIHPHBIX MPOCTPAHCTBAaxX MODCKHUX
BIAJMH, KOHTHHEHTaJbHBlE OCAAKM HAKAMJIHBAIOTCS B Y3KHX pycJaax
PeK, Ha JiHe 03ep HeGOMbLIOH MJIOIMAAH U T. II. :

Hapsany c¢ tepMunoM «cioii» ynorpebJisieTcs TEPMHH <ITacTs.
HHoraa B noc/ieannit TepMHE BKJAABBaETCS 0cOGoe cojepxaHue, Ha-
IIpHMEp, N1aCTOM HA3HBAIOT NauKy CJ0eB, KaKHMH-AHGO CBOHCTBA-
MH (COCTaBOM, LBETOM) OTJIHYAMILYIOCS OT BHILIe- H HHXKeJexKallux
nauex cnoes. Muu ynorpebasior stor tepmun NPHMEHHTEJBHO K IIO-
JIESHBIM HCKONaeMbIM: yriiio, ¢ocdoputam u T. . OHAKO ME 6ynem
CUHTATD «CJI0H» U «IIJIACTS CUHOHUMAMHU.

XOTs A/ OTPOMHOTO GOJBIIHHCTBA OTJIOKEHHI NEePBHYHOE 3aJjera-
HHE CJI0EB, KaK yKa3hblBaJOCh, ABJISETCS TOPH3OHTAJbHEIM, B OTLeJb-
HbIX CIy4yasaX OHO MOXKET OKa3aThbCs M HAKJOHHBIM. B MODCKHX YCJIO-
BHX 3TO, HampuMep, HAaGAIOAAeTCs TaM, TAe CJOH NEPEeKpLIBAIOT He-
POBHOCTH, BLISBAHHbIE CKOMNJIEHHSMH GHOrepM — MaCCHBHBIX KOpaJJjo-
BBIX 10CTpoex (puc. 1), uMenomux KYIIOJIOBUAHYIO WJIM BanooGpasHyio

Puc. 1. Ilpumep nepsuunoro HakaouzOro saneraHud - cnoes. PupoBHii Maccus B
wrare Hewo-Mekcuko (CHIA).
Huxuult xap6on: 1—10 — ropusonTH CBEPXYy BHH3; 8- GHorepMopas danus

¢opmy. Tlpounocrs Takux moctpoex IPEeNnsATCTBYeT BEIPABHHUBAHUIO MX
NOBEPXHOCTH, H CJIOH JIOXKATCS HAaKJIOHHO Ha Kpasix 6uorepm. Hak-
JIOHHO€ MEPBHYHOE 3aJleraHue CJI0eB HAGMIONAETCS M B KOHTHHEHTAJIh-
HBIX OCalKaxX, OTJIOXKHBIUHXCS, HALPHMEP, HA CKJIOHAX AOJIHH.
IlepsuuHoe Hak/IOHHOe 3aseranue cioep OXBaThIBA€T OrpaHHyeH-
HBIfl OTPE30K TIeONIOrHYECKOTo paspesa u Ha HeGOJbIIIOM PacCTOSTHUH
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BBEPX H BHH3 CMEHSIeTCA CHOBA TOPHU3OHTAJbHBEIM 3aJieTaHHEM CJOEB,
YTO §BJAETCA XapaKTepPHHIM NPH3HAKOM TAKOTO 3aJI€raHHus.

BHyTpeHHee cTpoeHue CJ0€B OCaAOYHBIX NOPOJ 3ABHCHT OT (PU3H-
Ko-reorpaduyeckux yCJIOBHH OTJOXKeHHd ocaaka. [losHo aToT BOmpoc
paccMaTpuBaercssi B Kypcax nerporpaduu OcaJOyHBIX IOPOA H JIHTO-
Joruu. 3Jech OYAyT yKasaHbl JiHlUib IJ1aBHefline oCOOEHHOCTH CTpOe-
HUs CJI0OEB OCaZOYHBIX NOPOJ, BayKHble I/ paclindpoBKH HX ¢(opMm
3aljleraHus.

PacnosioxeHue 3epeH NMOPOAEI 3aBHUCHT OT JBHKEHH TOH CpEAH,
B KOTOpOH 3Ta mopoxa oryaranacb. Hamnpumep, B rajseuHukax, obpa-
30BaBIINXCA HA Gepery Mops B 30He NpuOOS, MOXHO HabGJa0AaThL ye-
penuTuaTOE HaJjeraHue ApYr Ha Apyra 6oJee HJIM MeHee YNJIOUIEHHHX

Puc. 2. Kocasi CJIOHCTOCTh B aJUIIOBHAJbHBIX neckax. Peka Kamuatka
(doto A. P. Ientnepa)

rajiek. OHH HaKJOHEHHl NIPEHMYIIECTBEHHO B Ty CTOPOHY, OTKyAa Ha-
Gerasau BOJHBL Npubos, T. €. B CTOPOHY HacceilHa, a IJUHHBLIE OCH HX
pacroJiokeHsl mapaJdieibHo Oepery. M1 MopckHe DaKOBHHHL B 30HE
npubosi 3aXOpOHANOTCA TaK, YTO HX JJHHHbIE OCH NapaJjJiesibHH Ge-
pery. -

B pekax ¢ cuibHO MeHsioIIeHcH B NONepedHoM IpodHie CKO-
POCTBIO TEeUYeHMs], a TaKXKe B 30HAX CHUJIBHBIX MODCKHX TeUeHHH rajbKH,
NeCYHHKH H DAKOBUHBI ODHEHTHDPYIOTCS [AJHHHOH OCBIO [0 TEYEHHIO.

YacTto BHYTPH CJIOSI MOKHO NOJMETHTb CJOHCTOCTh MEHBILIEro Mac-
mraba, o6pa3oBaHHYI0 KpalHe TOHKHUMH cJoeukaMmu. Takue CJO€YKH
HaGJIOLAI0TCs Yallle B NeCKaX M HecYaHHKaX, YyeM B HU3BECTHAKAX HIH
rauHax. Cioeukd MOTYT OBITb napaJnfeibHBl cioio. [Ipu 3ToM OHEH MO-
TYT OLITh CIJIOLIHBIMM MJIH IPEPHIBHCTHIME («WITPUXOBEIMHY»). Ho cJo-
€4KH MOTYT 3aJjerarb M HAKJIOHHO K CJ0K, o006pasys KOCyIo CJOH-
crocTb (puc.2). OHa HaGJ0faercss OPH OTJOXKEHHH TecKa WIH JAPYy-
roro 06JI0MOYHOTO Martepuaja (HampuMep, PAKOBHHHOTO AETPUTYCA)
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B BOJHOH cpejle, MOABEPXKEHHON YacTHIM H3MEHEHHSIM CKOPOCTH H Ha-
NpaBJeHUs IBMXKEHUSA. TaKMMH CBOHCTBAMH BOJHad cpeaa obaagaer
B 30HE CHJIbHBIX MODCKHMX TeUYeHHH, NpPHJHBOB W HpUGOS, B H3MEHUYH-
BBIX pycsax pek. Kocas cjJ0HCTOCTb XapaKTepHa Takxke AJs 1ecuya-
HBHIX JIOH, HaBeBaeMbiX BeTpoM.  IlocKolbKy OGBIYHO HAKJIOHHHIE
CJIOCUKH K IIOJOLIBE CJIOS BEHIIOJAXKHBAIOTCA M CTAHOBSITCS NMapaJuiefb-
HBIMH BCEMY CJIOIO, KOcasi CJOHCTOCTb MOXKeT ObITb HCNOJb30BaHa s
onpeJesieHHs KPOBJH H TOAOWIBBHI CJOS B CHJBHOIHCJOLHPOBAHHBIX
TOJIAX, TAE CJOH MOTYT OKa3aTbCsi B NEPEBEPHYTOM 3aJieraHHH.

[Ipu ocaxnenun mecka Ha ouyeHb MaJsioff riyGuHe B 30He MOpPCKO-
ro npu6os, a TakKe B pycje pPeK C CHJbHBHIM TEYEHHEM MPOCJOH MO-
ryT 06pa3oBbIBaTh I'PeOHH BHICOTOH B HECKOJBKO CaHTHMETPOB. DTO

-

Puc. 3. Hepormnpn (a3HuxoBhie). TeppureHHHR (NI HHXHEro Mena. Manmi
Kaskas (doro M. I. Jlomuse)

BOJNHONPHOO/HEIE 3HAKH, MM 3HAKH Dsi6H, KOTOpble TaKkKe MOTYT
OHITL HCNOJIb30BAHBI, UTOOH OTJMHYHTL KPOBJIO CJOSI OT €ro IOOLIBHI.

Ilpyrue ocoGeHHOCTH BHYTPEHHEH CTPYKTYpH CJIOS, HCHNOJb3yeMble
AJisl ONpeNlesIEHHsT €r0 KPOBJHM H NOJOLIBH, — 3TO cJeIbl Kanesb JOXK-
Asi WIH 3aNOJHEHHBIE TVIMHUCTBIM MaTePHajJOM TPELIHHBl YCHIXaHHA Ha
BepXHeil NOBEPXHOCTH CJIOS, a TaKke C/eIb HEePeABHIKEHHS pPasjnd-
HBIX OpI'aHU3MOB. .

HIupoko MCHONBL3YIOTCS AJS TeX XKe Iesel ¢JHuileBble GUrypH HIH
Heporaugpu. JT0 pasauuHble (POPME MEIKOro BHIIYKJIOrO pefibeda Ha
HHXHEH MOBEPXHOCTH NeCUaHHIX CJIOEB TaM, Iie TocaefHHe 3aJleraloT
Ha INIAHHCTHIX MOPOJaX, Ha KOTOPHIX TOT e pesabed OTIEYaTHBaeTcs

1



B ofpaTHOM, BOTHyTOM, BHZe. Bbicota sToro pembeda oT Muaaumer-’
POB 10 HECKOJbKHX CaHTHMeTpoB (puc.3). IIpoucxoxaenue duuie-
BEIX (DUTYD, HJH HEePOrTH(OB, He BNOJHE BhsCHEeHO. YacTh U3 HHX HB-
JdACTCA CJAEACTBHEM IOTpYXKeHHs 6oJiee THXKEJOrO NEeCYaHoro Mmare-
pHaja BhIIENEXAUIEro CJI0s B MeHee IUIOTHBIA IVIMHHCTHIE MaTepHal
NOACTHU/IAIOMIEro CJIOS NMOA AeHCTBHEM cHJB TsxectdH. Ho cpeau mepo-
raudos MHOTO QHTYp M APYrOro NPOHMCXOXKMIEHHS, HANPHMEP CIEMKH
XOJ10B yepBeH, CJIEAbl MOJI3aHUs MOJIJIIOCKOB H JIp.

Pasiiuuarth KpoBJIio # MOAOLIBY C/I0St MOXKHO TaK¥Ke II0 MOJOKEHHIO
HEKOTODBIX OKaMeHeJOCTeH, HalpuMep 110 OZHHOYHBIM W KOJOHHAJb-
HbIM  KOpaJllaM HJIH 11O 3aXOPOHEHHBIM B CJOSIX OKaMeHeJhIM JpeBec-
HbHIM HHAM, T. €. IO TeM HCKONAEMbIM, AJs KOTOPHIX MOXKHO ONpeie-
JIMTD, e BepX U TAe HHU3. :

; BaaumooTHOWeEHNe cnoes

Huorma nepemexaemMocTb CJIOEB Pa3HOro cOCTaBa Kaxercs Gec-
nopsanoysoii. ONHAKO BO MHOTHX CAYyYasix B UePeLOBaHHH CJIOEB MOXK-
HO TOJMETHTb HeKOTOpHi NOpsfoK. Hampumep, uacto BCTpedaercs
puTMHueckas cjouctocTb. OHa XapakKTépH3YeTCH PHUTMHYECKUM MOB-
TOPEHHEM B paspese HeKOTOporo Habopa nopox. OGHYHO BHH3Y DHTMA
3aJjieraeT OTHOCHTe/JbHO Gojee rpybas mopoga — MeCYaHHK HJH JeT-
PHTYCOBLI H3BecTHAK. BBepx mo paspesy 3aTa nopoja cMeHseTcs BCe
6osiee TOHKHMH NOPOAAMH: IIECUAHHCTOH IVIMHOH, MEpresiem, rJIHHOH.
MomHocTh KaXAoro puTMa KosebJercss OT gosell Merpa 10 2—3 M, H
OCafiouHasi TOJIa MOXKET COJAepKaTb B pa3pe3e COTHH M TBHICAYH Ta-
Kux puTMOB. Ilepexojsl MeXdy mMOpoxaMu BHYTPH DHTMa NOCTENEHHH,
2 BeChb PHUTM OTAENEH OT COCENHHX pEe3KHMH IDaHHUAMH H CIeJaMH
pasmeiBa., B TakHX PHTMHYHHIX TO/IIAX B MOAOIIBE CJOEB NeCIaHHKE
HIEPOKO pasBuTH ¢JHlleBHe (urypel. XapakTepHa pHTMHUEcKas
CROHMCTOCTb, HaNpUMeEp, LISl YIIEHOCHHIX hopManui.

i ‘Baarogaps nNpaBHJBHOA NOCJHENOBATENBHOCTH IIODOX B Ipefenax
putma (OT rpy6oit IOPOAH BHH3Y KO Bce 60Jiee TOHKHM BBEpPX) DHT-
MHUYECKas CJOMCTOCTb MOXKeT ObITb HCNOJb30BaHa AJsA OINpele/eHHs
II0JIOXKEHHUST KPOBJM H NOAOLIBH CJIOEB. ,

CyllecTBYIOT H [IpPYyrHe 33KOHOMEDHOCTH COYETAHHSA CJIOEB Da3HO-
rO COCTaBa, NO3BOJIAIOIINE BHIAEJATh B TEOJOTHYECKOM paspese pas-
JuyHble ocagounble GopMauuu. O mocneJHHX peub mAET B Kypcax reo-
TEKTOHHKH U JINTOJIOTHH. . '

B mpouecce 0ocaJKOHAKONJIEHHS TO H JeJO CJAY4alTcsl MepephiBHI,
BO BpeMsi KOTOPBIX NOBEPXHOCTb OCAAKOB NMOJHHMAETCS BHIIE YPOBHA
MOPA ¥ BMECTO OTJIOXKEHHS MPOHUCXOAHT PasMHIB. TaKue mepepuBbl MO-
IYT GBITH Pa3JHYHBIMHU N0 JJIHTEIbHOCTH. ,

Korna noausThfi y4acTOK CHOBA B JaJibHeHllleM ONYyCKaeTcsd U Ha
HEM BO30OHOBJSETCH OTJOXKEHHe OCaAKOB, TO MEXKAY CJOSMH, coXpa-
HUBINMMHCS OT TeX, KOTOpble HAaKOTMUJUCh JO IEpPephIBa, H TeMH, KO-
TOpHIE HAYaJH OTJarathbcs IOCJe:Hero, BOSHHKaeT B3aHMOOTHOLIEHHE,
HasbpiBaeMoe Hecozaacuem. Kpome crparurpaduueckoro IepepeiBa B.
OCaKOHAKOIJIEHHH HeCOrJacHe XapaKTepH3yeTcs TeMH H3MeHEHHSIMH,
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KOTOpblE TPOM3OUITH 3a BPEMS NEPephiBa B 3aJieraHUH CJOeB HHIXHel
CEpHH.

"~ Ecau 3a BpeMsi mepephiBa IPOHCXORUJ TOJBKO DPa3MbIB 6e3 H3Me-
HEHHUs! 3aJIeraHUs CJIOEB, TO.C/IOH OGEHX CepHHl B LEJOM 3aJeralor na-
pasesIbHO, XOTsi B KPOBJIe HUXXHEH CepPHH MOTYT CYLIECTBOBAaTh 3pO-
3HOHHBIE HEPOBHOCTH. B TaKuX cayuasix rOBOPAT O napassesbHom He-
cozaacuu (puc. 4, a). Ecau Xe HHXKHsS cepHs BO BpeMsi IepephlBa

Puc. 4. Hecornacue (cxema): Puc. 5. ITpnaeranne (cxema):
a — Tapajuiesbaoe; 6 — yriaoBoe a — mapaJsJenabHoe; 6 — HeCOrJIacHoOe

noABepriaack AedopManuH, ee CJAOH OBJIH HAKJIOHEHH, H30THYTH B
CKJIAJK{, a 3aTeM C IIOBEPXHOCTH Cpe3aHBl 3pO3HeH, M BTOpas Cepus
3ajieraeT Ha 3TOH Cpe3aHHOH MNOBEPXHOCTH, TO BO3HHKAaEeT Yy21080e He-
cozracue (puc. 4,6). :

- Kpynnsie gopmbl peibeda Ha MOBEPXHOCTH HECOTJIAcHs, 3aXOpo-
HeHHbIEe N0J] BEPXHE# cepHelf, BCTpedaloTCs PEAKO, TaK Kak NEpPex OT-
JIOXKeHHeM BepXHefl CepHM NOBEPXHOCTh HHXHEeH cepuM B 3HAYHTE/b-
HOH CTENeHH BHIpaBHHBaeTcs MOpPCKoH abpasuedi. Ho ecau Takue
KPYNHBEIE HEPOBHOCTH .(C PasMaxoM BO MHOLO pa3 GoJblle TOJLIHHEL
CJI0€B) CYILECTBYIOT, TO Ha KpadaX NOrpe6eHHLIX BnagMH MOMXHO Hal-
JIOAaTh IPHJEraHHe CJ0eB MOJOJOH CEPHH K PAa3MHITOH MOBEPXHOCTH
6onee napeBHedl cepuu. IIpH 5TOM MOXHO pasjMYaThb NapallielbHOE
WIH HECOIJIacHOe IIpHJIETaHHe B 3aBHCHMOCTH OT TOrO, COXPAaHHIA JK
HHXKHSS CepHsl CBO€ TOPH3OHTa/bHOE 3ajleraHue WJIM OHa Oblia ne-
¢opMHpOBaHA JO TOrO, KaK Ha ee MOBEPXHOCTH OBl BBIPabOTaH peiib-

ep (puc.5). . :

MACCHBHOE 3ANErAHME OCANLOYHBIX NOPOJ

XoTs O6GmEM NMPaBHJIOM SBJAETCS 3ajeraHde OCaJOYHHX NOPOX B
BHJE CJOEB, CPelH HHX HHOrZa BCTpeYaeTcs M. 3ajeraHue B ¢opme
MacCHBOB. DTO CBOHCTBEHHO pPH(}OBHIM H3BeCTHsKaM, 06pPa30BaHHBIM
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KOJIOHHA/JIbHEIMM KODAJIJIaMH, MINaHKAMH HJH H3BECTKOBHIMH BOJO-
poCnsiMH, T. e. 6HOrepMaMH.

®opma OuorepMm OBIBAeT KYIOJOBHIHAsS, JHH30BHAHadA, rpub006-
pasdas. OHH OKaiMJAIOTCA CJAOAMH, KOTOpble B Y3KOH OKpyXKalomiei
30He HaAKJOHEHH B CTOPOHH OT OGuorepMel (cM. puc. l). Takoe ocoboe
3ajierande GHOrepM CB3aHO C HX HPOYHOCTBIO, KOTOpas IPENSATCTBYEY
HX Pa3pyLIEHHIO JBHXKEHHSIMH BOXHOHN CPEJHI.

MEPBUYHDBIE ®OPMbI 3AJNIEFAHUSA
BYJNKAHUYECKHUX MOPOA

3aseraHve BYJKaHHYECKHX MMOPOJ 3aBHCHT OT cnoco6a ux o6paso-
BaHus. MOXKHO pas/inuaTth clelylOllMe FJaBHEE NPOHECCH, BEAyUIHE
K ()OPMHPOBAHHIO OCHOBHEIX IPYNI BYJKAHHYECKHX NOPOA:

a) 3¢ ¢y3uBHHIH, BHpaxKeHHHI B H3IUAHUM H pacTeKaHUU IO 3eM-
HOH NOBEPXHOCTH MarmMaTH4eCKOrO pachljaBa (JaBH) B B €ro 3acTH-
BaHHUH; |

6) SKCIIO3MBHHIA (B3pHIBHOM), cocTosmHi B BhGpoce B aTMoche-
Py HMAM B BOAY nox GOJabliuM [AaBJeHHEM CMeCH PAaclbLIEHHOrO Mar-
MaTHYeCKOro MarTepHalia (HaXOASLIerocs B ra3o- HJAH Napoo6pasHOM,
JKHAKOM W TBEPAOM COCTOSIHHH) BMecTe ¢ O6JOMKaMH BMeUIalOHX -
nopoa. Bri6poumeHHH! MaTepHas 3aTeM OcCelaeT Ha INOBEPXHOCTH CY-
M WIH Ha AHe facceiiHa B ¢opMe 3aTBepJECBINMX YACTHI ByJKaHHYe-
CKOr0 MaTepHaJa, HaskiBaeMOro NHPOKJIacTHKOH;

B) SKCTPY3HBHHI, B ¢opMe BHIABJHBaHHS MarMaTHyecKOro Bele-
CTBa Ha NOBEPXHOCTb B NOJIy3aTBepJeBlIeM COCTOSHHH.

®dopMamu 3ajeraHus BYJKAaHHYECKHX IIOPOJ $BJARIOTCA: NOTOKH,
HJIH TIOKPOBHI, JIaBHI; CJIOH MHPOKJIACTHYECKOTO MarepHana; ByJKaHH-
yeCKHe alnaparhl U pa3judyHble XKepJOBHE TeJa. '

TIOTOKH, MJd MOKPOBHL. DTH [Ba TEepPMHMHA HHIKE CYHTAIOTCH CHHO-.
HumMamu., ONHAKO HMHOTAA MM NPHIAETCH HeCKOJbKO pasjiHYHOe 3Ha-
yeHHne: HOTOK GoJsiee BHITSHYT B AJHHY, YeM B IIHPHHY, TOTJa KaK NMOR
THOKPOBOM IOHHMAeTCsl paclipocTpaHeHHe JaBbl Ha MIMPOKOH IJIOMIA-.
au. Ilo xapakrepy MartepuaJsia, MOP(HOJOTrHYECKHM OCOOEHHOCTAM R
ycioBHAM OGPa30BaHHA MOXKHO BHIJEJHTh JBa OCHOBHHIX THIa IIOTO-
KOB HJIM IIOKPOBOB: JIABOBhle W MHIHMOPUTOBHE,

JlaBoBre NOTOKH, unu noKpoBH. [log naBOBEM NOTOKOM
HOHHMAaeTcs oﬁpasosaameeca B- pe3yJibTaTe W3JIHAHHA JaBhH Ha MO-
BEpXHOCTb IJIacTOOGpa3HOe TeJO, FOPH3OHTAJbHHE Da3MepH KOTOpO-
r0 3HAYHTENBHO GOJblIe €ro TOJMIIXHE. [ToZo6HO cJIOSIM OCaNOYHBIX
HOPOJ JIAaBOBLIE NIOTOKH NPH MHOTOKPATHHIX H3JUSAHHAX B OLHOM ¥ TOM
JKe MecCTe NepeKphiBalOT APYr Apyra, o6pasys JiaBOBHE TOJMIH 60Mb-.
moi momHocTH. OJHAKO MONIHOCTh €AMHHYHHIX JIaBOBHX INOTOKOB
OOBIUHO H3MepsieTcsi MEeTPAMH HJIM HEeCKOJBbKHMH JeCcATKaMH MeTpoB,
penko npepwimass 100 m. OHH oTZeJeHHl Jpyr OT ApPYra IIOBEPXHOCTH-
MH pa3fiena: B KpOBJe KaXJOro MOTOKa MOXHO NOAMETHTH npnsuam
3aKaJKH H XHMHYECKHX H3MEHEHMH, g

14



MowHocTy MOTOKOB, a TaKXKe IJIOMALb MX PACHPOCTPAHEHHS HJIH
JJIMHA 3aBHCAT OT BS3KOCTH Jashl. OcHOBHHE JaBh (Gasanbrhi), 06-
Jajas HauMeHbIIEeH BASKOCTBIO, JIETKO PACTeKaloTCs 10 6OJbIIOH MJ0-
ilagd, H X NOTOKU MOTyT JOCTHraTh COTE€H KHUJIOMETPOB B [IJIHHY.
A nnaro6asanbThl MOKDPHIBAIOT MJIOL{afH B THICAYM KHJIOMETPOB B IIO-
nepeunuke. ITo mepe noBhulleHHs colepxaHusi KpeMHe3eMa BS3KOCTb
s1aBbl pacter. Kucible naBe (JMNapHT-TALUTOBHIE, JHIAPUTOBLE) Xa-
PaKTepH3YIOTCS MAaKCHMAaJbHOH BSI3KOCTBIO H MO3TOMY ciabo pacTeka-
0TCA; HX NOTOKM B IJIHHY He NPEBHIULIAIOT HECKOJbKHX KHJIOMETPOB.
Takue naBH HAarpOMOXKIAIOTCS M 3aCTHIBAIOT BOJIM3H MecTa H3BepiKe-
HHf, H TO/IIKHA MOTOKOB OBICTPO YMEHbIIAaeTcss ¢ yJAajJeHHeM OT
{[CHTPA H3BEPKEHHS,

[ipy nsiusHHM KMIKHX OCHOBHBIX JiaB B BOLY B HHX NIDH 3aCThBa-
HUH Hepexko ofpasyercsl WIapOBas WJH INOAYINEYHAS OTIAEJbHOCTb

Punc. 6. Iopymeunnie naBH. K kpoBie 06palieHH BHIIYK/He IOBEPXHOCTH <IO-
aymex», Ilneficrouen. Mcnanaua (doro A. P. Temrnepa)

(puc.6). JlaBoBHIH MOTOK pacmajaeTcsi Ha Jexaliue APYr Ha Apyre
«IapeE» HIH «IIOLYIIKH», UMeIONHe KOHIEHTPHUecKoe cTpOoeHHe. Pas-
MepH TaKHX OTAEJNbHOCTEH OT AeCATKOB CAaHTHMETPOB IO HECKOJbKHX
MeTpoB. IIpHUMHaA NOSBJEHHS 3THX CBOCOGPA3HBIX OTHAEJNbHOCTEH —
oueHp GHICTPOE OXJaXKAeHHe BLINJIECKHBAIOUIUXCSH H3 TPEUIMH B BOLY
nopuuft 6oraToit rasamu JaBbl. JIaBa OGHICTPO 3aCTHIBAeT ¢ IIOBEPXHO-
€TH, 00pa3ysl CTEKJOBaTYyIO KOPKY, OAEBAIOILYIO «LIap».

INopyuieunbie OTAENLHOCTH MOTYT OBITb HCIIOJb30BAHBI AJISI OIpe-
JeJIeHHs] KPOBJIM M IIOROLIBH CJIOS: K NOJOLIBe OOpallleHs POBHBIE HJIH
BOrHYTHIE [IOBEDXHOCTH OTAENbHOCTEH, OTpaxaloliie HEPOBHOCTH IIOA-
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]
CTHJAIOIEro pesbeda, BBEPXY «NOAYLIKH» HMEIOT BHIYKIVIO (GopMy.

[Ipu 3acTbiBaHUM J1aBBl HA [OBEPXHOCTH CYLIH OXJaxAEHHe IPOHC-
XOIUT MeJJIEHHEee, YeM B BOJE, U PacnpOCTPaHAETCA NMOCTENEHHO ¢ Io-
BEPXHOCTH BINIyOb. B sToM cayuae 06pasyloTcsi He IEHTPH, a BEpTH-:
KaJlbHble OCH 3acThIBAHHS, PACHOJOXKEHHBIE HAa PACCTOAHHH JECATKOB
caHTuMeTrpoB uan 1—2wm apyr or gpyra. OKoso KaxaoH Taxkofl ocm
INPOUCXOAUT CTAXKEHHe JaBHl, IIOCKOJBKY IIPH OCTHIBAHMH 00beM ee.

yMenbumaetcs. CTskeHUus 3TH
NpuHHMawT GopMy cTOa6OB
3 : HJIH NPHSM IPEeHMYIIECTBEH-
HO HIGCTHIPAHHOTO TOPH30H~-
TAJbHOTO ceueHHa (puc. 7)..
Mexny cros6aMy BO3HHKAIOT
TPelldHH pacTsaxenus. Brico-:
. Ta CTON6YATHIX OTAENLHOCTEH
3aBHCHUT OT TOJUIHHH MMOTOKA
H MOXeT HOCTHIaTb AECATKOB
merpoB. B ropusoHTransbHOM
HnoTOKe CTOJOH CTOAT BEpPTH-
KaabHO. HaknoHHBIe cTONGR
yKasblBaloT JHG0 Ha HEpOB-
HOCTH JIOXa NOTOKa, JHOO Ha
TO, 4TO NMOTOK HOCJE€ 3aCTHIBa-
HHS HCOBITa] TEKTOHHYECKYIO
ZedopMmalHio.

JlaBoBbIe TOTOKH Hepeny-
I0TCS C [Aa4YKaMH CJIOEB HOp-
MaJbHO-0Cag0UHBIX HOPOJ,
KaK MODPCKOro, TaK U HaseMm-
HOTO IIPOHCXOXKJEHHS.

UreumM6puTtoBHE NO-
KPOBH  CBOEOGpasHpl IO
CTPOEHHIO U YCJIOBHAM 3ajie-

‘ rauusg. Omnu OPMHPYIOTCH
Puc. 7. Cronbuarsie OTAENBHOCTH B IIHO- popmupy

LeHOBHX Gasaibrax loxHof Mcnamaum (po- [PH HASEMHBHIX HIBEPKEHHIX
10 A. P. T'entHepa) KHCJIOH HJAH UIEeJOYHOH Mar-

‘ MHl, Goraro#t Jaeryuumu. Hr-
HUMOGPHUTH 06pas3ylorcs H3 TAXKEJIBX 006J1aKOB, JaBHH WJIH IOTOKOB TO-
psideil rasonupoKJacTHYecKoi smysbcuu. Ilociaennsis COCTOMT H3 Ka-
IeJb WX CTYCTKOB H IIACTHYHBIX OCKOJIKOB, B3BELICHHHIX B IJIOTHOM
ropsiuem 06JaKe BOASHBIX NApOB M Tas3oB. DTa cMech NOA GOJIBIIAM
JaBJeHHEM BHILYBAeTCH H3 Kepja ByJKaHa M CTPEMHTENBHO pacrpo-
cTpaHsercs B (OopMe HH3KO cTemouieiics Tyuu uiau jasunb. [locaen-
HsA yCTpeMJIAETCd BHH3 IO JOJHHAaM.

ITo mepe oTneseHuss ra3oBoil ¢a3nl UTHUMOPHUTOBBIA IIOTOK TEpSET
HNOJBHXKHOCTE, TBep/ble DacCKaJ€HHBIE YACTHUIH OCENaloT, [OJ Harpys-
Ko#l BHIIIEJEXAllero MarepHana CIJIIOUUBAIOTCA, CBapHBAIOTCH H
criekalorcs. BosHuKalomue NIpH 3TOM ByJKaHHYeCKUE HOPOAH UMEIOT
[0JIOCYATYIO TEKCTYPY € XaPaKTePHHIM HPHCYTCTBHEM YIJIOIIEHHEIX Je-
HEeMKOBUAHBIX JUH3 CTEKJIOBATOMH JIaBHL.

16




. Caou nuMpOKAacTHYECKOro MartepHaia o6pasyioTcs MpH IKCIVIO3UB—
\ HBIX HM3BEpXKEHMfAX, KOIJa BYJKaH Bbi6pachiBaer GOMOBI, Januiy,
- menes, a Takxe OGJOMKH 3aXBaU€HHHIX JIPH B3pHIBE BMEIIAMOIHX MO~
- poA. BriGpockl 6osee pacnpocTpaHeHHl NPU HA3EMHBIX H3JHSAHUSX, YeM.
IpY NOXBOAHKX H3BEPXKEHHAX, TAaK KaK HaBJieHHe BOAH NPENATCTBYET:
6ypHOMY BBIIEJEHHIO Fa30B ¥ BHIOPOCY YacTHIL JIaBHL.

BripriBaromieecss H3 ByJKaHa o6/JaKo rasoB H NHPOKJIACTHKH NOA~
HUMaercs Ha BHICOTY HECKOJbKHX KHJIOMETDOB, CHOCHTCS BeTPOM, W
RHPOKJIACTHYECKHH MaTepHaJ/ BBHIIAJaeT HEPeAKO Ha OOJbLIOH II0Ia-.
Au. Bavxke K ByJKaHy nmagaioT Haunbosee KpynHble 0OJOMKH, a MeJKHH
nenej MoxeT ObITh yHEeCeH Ha COTHH KHJIOMeTpoB. C NUPOKJIACTHKOK -
CMeLIHBaeTCs HOPMaJbHO-OCALOYHBIH MaTepHaJs, HJIH CJAOH NHPOKJia-
CTHKH YePeAyIOTCA CO CJAOSIMH OcaflouHeix nopof. Tak o6pasyiorcs
cMelllaHHbBle TY(POreHHO-0caA0YHble TOPOALL B ¢ OpMaluy.

BYJIKAHMYECKME ATMAPATHI
(BYJIKAHbI)

Byakanuueckue anmapatsl - (ByJKaHbl) COCTOAT U3 KaHaJOB, BHIBO-
IOSIMUX BYJIKaHHYeCKHE MPOAYKTHI, ¥ HaKONJIEHHH MOCJAeNHUX KaK B
KaHaJje, TaK H B HENOCPEeACTBEHHOH 6/M30CTH OT Hero. Byakannyeckue
OPOAYKTH, 3amlOJHAIOIIMEe KaHaJ M 3acTHBAaWIlHEe B HeM, 00pasywoT:
JKepJIoBHeE Tesla, KOTOpble OKa3hBAaIOTCH Ha IOBEPXHOCTH B pe3yJbTa--

T€ 3PO3HH. Te xe NPOAYKTHI, HarpoMoxjawiinecss Ha NOBEPXHOCTH.

BOKDYF KaHaJia, (OPMHUDPYIOT BYJKAHHYECKHH KOHYC.

[Tpu BysKaHH3Me LEHTPAJIbLHOTO THNA MArMOBHIBOASLIMH KaHAJ HME-
eT Tpy6oobpasHyio ¢opmy. )KepioBble Tesa, NPHUYPOUEHHHIE K TAKHM
BYJKaHaM, Ha3HIBAIOTCA HeKKami. Y HHX CTOJIO000pas3HOe, OKPYIJIOE,
OBaJtbHOE MJIH HENPaBHJbLHOH (OPMHI rOPH3OHTaJbHOe ceueHHne., [lna-
METp HeKKa MOXKeT KoJebaTbCsl OT HEeCKOJBKHX METPOB 10 HEeCKOJbKHX
KujomerpoB. OrtnpenapupoBaHHBE 3P0O3Hell HEKKH O6Gpas3ylOT Ha IO--
BEPXHOCTH 3eMJIi 06eJIHCKH H KymoJa.

Ilpr TpelmMHHEIX M3BEPIKEHHAX BHIBOAALLWI KaHAJ HMEET IeJEeBH -
Hyio ¢opmy. B Helt o6pasyloTcs niocKHe XepJioBHE TeJla, MMEIOHIHe:
BHJ JOCOK, BEPTHKaJbHLIX HJIH HaKJOHHHX. Takue Tejla Ha3HBAlOTCH:
datikamu (cM. HUXKeE).

Pasmepn u ¢opMma BynKaHqucxoro KOHyca 3aBHCAT Kak OT JJH--
TeJIbHOCTH H HUHTEHCHBHOCTH BYJKAaHHYECKOH [esiTeJbHOCTH, TaK H OT

CBOIICTB U3BEpracMoro MarepuaJaa. ByJIKaHbI, u3pepramuue KHIAKHE:

JaBel H o6Jajaiouiue ca1aboi 5KCIJIO3UBHOCTbIO, HMEIOT OYEHb II0JIO-
rHe (B HECKOJbKO I'pajyCcOB) CKJOHBL KOTOPhle HE3aMETHO NMEPEXOAST
B OKpyXalolllHie BYJKaH TOPH30HTA/bHBE JaBOBhHle NOTOKH. Takme

BYJKaHbBl Ha3hBAKWTCA ILIHTOBBIMH. Hx ;mazvxe'rp MOXKET JOOCTHIaTh.

MHOI'¥X JHECATKOB KHJIOMETPOB.
BynKaHbI BhHLAeJIAOUIHe 00Jee BSI3KHE JiaBbl, @ TaKXe IHPOKJa-

CTHYECKHH MaTepual, HMeIT ropasao 6ojlee KPyTHe CKIOHH (10

20—30°). B paspese Takux BYJIKAHOB OGBIYHO 4YepeAyIOTCs 3aCTHIB-
1IMe JaBHl M NHPOKJACTHUECKHH MaTepHaJ, B CBSA3H C 4eM 3TH BYJI-
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&aHBl HA3BIBAIOTCA CTPATOBYJIKAHAMH, T. €. CJOUCTHIME BYJIKaHAaMH.

CyLLeCTBYIOT 4HCTO rasoBhle B3DHIBHEE UEHTPHl BYJKaHUYECKOH
JesareapHoctd. X xepia mpeacraBasior co6oii Tpybxu 83pbi8a, cJo-.
JKeHHBIe 6peKunell U3 06JIOMKOB NOpOJ CTEHOK, 3aXBaUYeHHBIX U BHIHE-
CEHHBIX rasamu. Cpein 3TUX GpeKUMil XapPaKTEPHO NPHCYTCTBHE MH-
HepasoB TIMTyOHHHOTO NPOHCXOXKAEHUS, 06Pa30BaBIIUXCH Nnpu  BHICO-
KoM paBJjeHuu (Hanpumep, anamasoB). Ha mnoBepxsocTH Han Tpy6-
KOH B3pHIBa MHOrZa o6pasyercsi BOPOHKA ¢ KDYTBIMH CKJIOHAMH -—
maap.,

ByJsKaHHYeCKHE KOHYCH IOCJHe OKOHYaHUS BYJKaHHYECKOH pesi-
TEJBHOCTH OBICTPO paspylaloTcs AeHyJalHedl, u [103TOMY JHOYeTBep-
"THYHEIC NIOBEPXHOCTHEIE BYJIKaHHYECKHE NOCTPOHKH, KaK IPaBHJIO, IJIO-
X0 coxpamsiorcs. Ho xepioBele Tesa, BCKPHTHE 3pO3Hel, He TONbKO
MOJIOAbIE, HO U IpeBHHE (HANPUMep, MaJe030HCKHE), BO MHOTHX Me-
‘CTaX COXPaHWJIHCh H MOTYT H3yUaThCs.

MNEPBMYHBIE P OPMbI 3AJIEr AHMUS
UHTPY3KBHbBIX NMOPO,,

HJast MHTPYSHBHBIX MarMaTHYecKHX IOPOX TPYAHO NPOBECTH Ipa-
HHIYy MEXNYy NEePBHYHEIMH M BTOPHYHEIMH (OPMaMH 3aJEeraHusi, Ho-
CKOJIbKY BHEJPEHHE Marmul B BepXHHE CJOH 3eMHOH KOPHl yxKe SIBJIf-
€TCs1 Pe3y/bTaTOM JABMKEHHS MarMbl u ee JAedopmanmun. MoxkHo, of-
HaKo, pa3iuyaTh o0pa3oBaHHe Tesa, CJAOXKEHHOIO MArMATHYECKOH IO~
pomoH, m nociepyiomue aepopManuK 3TOro Tena. Ecim cumTath, 4TO
IEePBLI Npolece NPOHCXOLHT, KOrJa MarMa HaXOAHTCS elle B JKHIAKOM
‘COCTOSIHHMH, a BTOPOH BbIpaKaercs B AeGOPMHDOBAHHM YiKe 3aCTHIB-
IIero MarMaTHYeCKOro TeJa, TO TPAHMIY MeXAy NEepBHYHOH H BTO-
PHYHOH (OpMaMH 3aJeraHus CJeNOBaJO OBl IPOBOAMTL MeXAYy ABY-
‘MSL 3THMHU mpoueccamMy. TpyAHOCTb COCTOMT B TOM, UYTO 3acThHIBaHHe
‘Marmbl NPOUCXOAHUT HEe Cpasy: OHA IPOJAOJIKAET ABHraThes H Aedop-
MHpPOBAaTbCH, OYAyYd B MONYTBEPAOM HJH IOUTH TBEPAOM COCTOSTHHH.
ITH AedopMauKNH 3aNeyaTseBaiOTCH B OCOGEHHOCTAX BHYTPEHHEH TeK-
“CTYPBl U CTPYKTYPBI HHTPY3UBHOro maccuBa. IloatoMy o6oiiTHCh 6e3
YCJTIOBHOCTH B pa3jieleHHM (OpM 3alleraHHsi HHTPY3HBHBIX IOPOJ Ha
TMEePBHYHEIC ¥ BTODHYHEIE HEJb3S. K MepBHYHBLIM MBI OTHOCHM Te€ CTPYK-
“TYPHBIE (DODMBI, KOTOPHE CBUAETENbCTBYIOT O ABHIKEHHH MarmMaThue-
CKOrO MmaTepHasa NPEeHMYLIECTBEHHO B KHAKOM BHIE, KO BTODHY-
‘HBIM — Te (OPMBI, KOTOPHE NPHOGDPETAalOT HHTPY3HM mocie mehop-
MaLHH TPEHMYIIECTBEHHO B TBEPAOM BHIE,

Tena uHTPYSHBHBIX HOPON  HA3BIBAIOTCS UHTPY3UBAMU, a TaKxKe
URTpY3UAMU, UM RAYTOHAMU, 110 OTHOMIEHHIO K 3aJeraHHIO BMeIIa-
IOUIMX OCaJOYHBIX UM METAa(pOPHUUECKHX NOPOJ, MHTPY3HUBH JENATC Ha
"COrJIaCHBIE M HeCOIVIACHBIe (MM ceKyuiue). B mepsom cayuae moBepx-
HOCTh HHTPY3MBa IapaJjJelbHa CJ0AM BMeIIAIOUIUX IOPOJ, BO BTO-
POM — HHTPY3UBHOE TeJO MepecekKaeT 3TH cJOH. Takoe pasfieneHHe,
*OJHAKO; YCJOBHO, NOCKO/IbKY OIMH H TOT K€ HHTPY3UBHBLIH MaccuB



Ha Pa3jMYHBIX CBOHX YPOBHAX MOXKeT OHTb OAHOBPEMEHHO W corjac-
HBIM H ceKymuMm. Hanpumep, mpu corJacHod OCHOBHOH 4acTd HHTpPY-
3uBa NOABOJASAINMI KaHaJ, CBSI3bIBAIOLIHA HHTPY3UB C IIyOOKHMH Mar-
_ MAaTHYECKMMH OuaraMmi, Bcerja OmBaeT ceKymuMm. Huxe mbl pasge-
JsieM WHTPY3UBH Ha COTJIacHBIE H CEKyllHe B COOTBETCTBUH C TeM, Ka-
KHe B3aHMOOTHOLIEHHS C BMELIAIOUMMH NOpPOAaMH mpeo6jajaiT B
OCHOBHOH yacTH Mmaccupa. Kpome TOro, Mu BHAe/NsEeM CTPYKTYpPHHE
GOpMBl NIPOMEKYTOYHOrO Xapakrepa  (YacTHYHO COrJIacHBE), Korzaa
pasHHe B3aMMOOTHOLIEHHSI MarMaTHYECKOr0 MacCHBa C OKPY:KaIOLIH-
MU NOpoAaMu Gosiee MM MEHEE PaBHOLEHHHL.

CorjacHpie MHTPY3WBBL. IlnacToBEle MHTPY3HMBE], HIH CHJUIB, IPeX-
CTaBJAIT cO00H IIOCKHE MarMaTHuecKHe TeJia, BHEJIDHBIIHECA BAOJb.
NOBEPXHOCTeH HaN/JacTOBAHHS OCANOYHBIX HJIM MeTa(OpHUeCKHX IO-
poa. CyuiecTBylOT MeX(pOpPMalHOHHbE CHJ/VIB, KOTOpHle BHEADEHbE
BOJIb IIOBEPXHOCTH YIJIOBOro Hecoraacus. OHH mapaJijie/bHbl BbiLIe-
JexXalluM CJOSIM, HO OKAa3HBAIOTCH CEKYUIMMH N0 OTHOWIEHHIO K CJO-
AM HuXHed cepud. OZHAKO 3TO HeCOTVIacHe JIOXKHOE, NMOCKOJbKY CJIOH
HHUXKHEH CepHHM OBIIH AMCJIOLKDOBAHBH H 3POAHPOBAHH A0 BHELPEHHS:
cuila. IlnacToBre MHTPY3HBH 00pasyloTca Ha He6GOJBIIOH IyOHHE H
OTHOCATCSH K paspany runabHccaapHbX. [Ipm o6pasoBamuy 1mJacro-
BOrO WHTPY3HBAa MarMa IPOHHKaJa MeXJy CJOSIMH, paccjanBajia HX
H pacTeKajachb MeXAYy HHMH. MOLIHOCTb OTAE/bHBIX IJACTOBRIX HHT-
py3uBoB pocturaer 500 M, a MaJiOMOLIHbIe TeJa OBIBAIOT TOJLIMHON
BCErO B HECKOJbKO caHTUMeTpoB. HekoTOpHe MjacTOBLIE HHTPY3HBLE
pacTeKaJuCh YAMBHTeNIbHO IHPOKO. Hanpumep, miacToselii MHTPY3HB:
Ha ceBepe AHIVIMH, UMEIOIIHA MOIIHOCTb OT 6 A0 70 M, 3aHHUMaeT IJO-
maznb 3800 kM2 B IOxHo#t Adprke obaactb pasBHTHS JOJEPHTOBHX
CHJIJIOB 3aHuMaer miomanp B 13000 km?. KpynHbie niacToBHE HHTPY-
3MBH H3BeCTHH B TyHTycCKOi cuHekJu3e B Bocrounoit Cubupu.

Crosp ILIHPOKOe pacTeKaHHe MarMbl NOJA  IIOBEPXHOCTBIO 3€MJIH
OKa3HIBAE€TCA BO3MOXKHEIM 06Jsarofaps pacKJIHHHBaKOHIEMY OeHCTBHIO.
caMoii MarMbl M CONPOBOXKJAAIOUIHX ee mapoB M ra3oB. OHH NPOHMKa-
10T nox GOJblUMM AABJeHHeM BJAOJb MOBEPXHOCTH pasjena MeXAy
CJI0SIMH H NPHIIOLHHMAIOT BepXHHE CJIOH.

B ogHOM u TOM Xe paiiOHe MOXKHO HabJa0AaTb 60JblIOE YHCIAO
NJI4CTOBHX HHTPY3HBOB, YepeAYIOMIMXCA C OCaJOYHHIMH NOPOAAMH
(puc. 8, a). ,

[lnacToBHeE HHTPY3HBH [AOJKHB COCIHHATbCA NOABOIALIMMH Ka-
HaJlaMH ¢ TAyGOKMMH MarMaTuiecKuMu ouaramu. Ho ganeko He Bcer-
A4 TaKue KaHaJbl MOXHO OOHAPYXKHTb; 4acTO OHH pAaclOJOXKEeHH B
CTOPOHE OT BUAMMOro B O6HAXKEHHAX paspesa. B mpomecce mocnaenyio-
miux Jedopmanuii oHM MOryr OHITh IepeXaThl U OTOPBAHEL OT CHJ-
Jg0B. CeKymUMH KaHajJaMH COENMHSIOTCS MEXAy co060H M CHJJH, Ha-
XonsuIecs Ha PasHBIX YPOBHAX CPelH OCaJOYHBIX CJOEB. , .

Ins naacToBHIX HHTPY3MBOB XapaKTepeH OCHOBHOH COCTaB Marm.
Honeputs, nuabase, ra66po, HOPHTH — Haun6OJee pacnpOCTPaHEH-
HHe HOpoAH. Dyayun MeHee BA3KHMM, yeM CpeRHHE H KHCJHE MarMH,
OCHOBHEIE MarMbl OTHOCHTEJbHO JIETKO DacTeKaloTCs MeXKAY CHOSMH.
.MomHHe cHUIIE B pe3yiabraTe AH(epeHIHAUUH NPH NOCTENEHHOM:
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-34CTBIBAHNM MOIYT DACCIAHBATBCA Ha OCHOBHOM MaTephal BHHU3Y H
CPeJHHI U KHCJBI BBEDXY.

PasnoBuanoctsio miactoBmix HHTPY3HBOB ABJSIOTCH AOROAUTOL..
‘OHH TpelCTaBASAIOT cOGOI M/IACTOBHIE HHTDY3HBHbLIE 3aJI€KH, HMEI0-

Puc. 8. [TnacrosHe MHTPYSHBH:
@ -— IJ]aCTOBble HHTPYSHBH KBapUeBHX JAHOPHT-NOP(YHPOB CpPeAd KAMEHHOYIOJb-
HHIX, TPHACOBHX H I0DCKHX mopoX Kosopano (mo E. Sko6y u xp.); 6 — Bym-
Beapackuil nonodut (IOmnas Adpuka). Huuna npoduas okono 480 kM (mo
A. Jlio Tofiry): I, 4 — Meramopduueckne NOPOXH NPOTEPO30si C MJAACTOBHMH
‘MHTPYSHBAMH [1uaBa30s; 2-— HOPHT, 3 — KPacHH{ TIpaEHT; 5, 6 - ByJKaHHYe-
CKHe LEeHTPH; 7 — KuMOepauToBas Tpy6Ka

“1He IJIOIIajb BO MHOTHE THICAYH KBAADATHHIX KHJIOMETPOB H 3aJiera-
I0IIHe CpPeAM OCajO4YHEIX NOPOJ, CJAOHM KOTOPHIX NOJOTO BOTHYTH. Bme-
€Te C BMENaoIHUMH NTOPOJAAMH HHTPY3HBHBIE Tesa 06pas3yloT MOJOryIo
'qaury. MOLIHOCTh JIOMOJMHTOB AOCTHraer coteHsMmerpos. ITono6HO cha-
JlaM JIONOJHTHL OGLIYHO CJI0XKEHB OCHOBHBIMH MarMaTHYeCKHMH IIOpO-
Jdamu. Ho B pesynbraTe KpHCTAINH3ALHOHHOA auddepeHUHaNHH U OHH
‘HepeIKO paccJauBalOTCs Ha YJIbTPaOCHOBHHE NOPOAK BHHU3Y H OCHOB-
‘HBle, CPellHHE M KHC/Ible BBepxXy. TakoBo, Hampumep, cTpoeHHe Bym-
BeJspAcKoro jonoanta B KOxuolt Adpuke (puc. 8, 6).

[Ipn BHeZpEeHHH B CJOHCTYIO TOJILY, yXKe CMATYIO B CKJIajiKH, 06-
pasyloTcsl 3HAYUTEJbHO MEHblIHe, HeM JIOMOJHTH, II0 pasMepy. cepuo-
'‘BUAHO H30THYTHIE MEXIJIACTOBBlE HHTPY3UBH], BEIYKJble JIHGO BBEpX,
UIn60 BHM3, B 3aBHCHMOCTH OT TOTO, BHEIpeHbl J¥ OHH B AHTHKJHHA-
JIH WIH cUHKJAuHAJH. Takue Tesa HaswBaloT ¢gaxoauramu, Ux mox-
HO CcYHTaTh NMEPBHYHBIMH TOJBKO B TOM CJydae, eclH BHEJPEHHe Mar-
‘MBI TIDOM3OLIJIO TOCJEe CMSTHA CJ0eB B CKAajiKH. CXOAHEIE CTPYKTYp-
‘Hble (OPMH MOryT OGpa3oBHIBATbCA B pe3yJabTaTe BTOPHUYHOH nedop-
Manud NJaCTOBBIX MHTPY3UBOB, H3OTHYTHIX B CKJIaIKKH BMeCTe ¢ BMe-
INaMIEMU NOPOJaMH M PasfesleHHBIX Ha JIMH3BL B IIpOllecce pacTsxe-
HHS CJIOEB.

- CocraB mMarmul B ¢aKoJHTax INpeHMYHIECTBEHHO OCHOBHOH, HO cpe-
‘“AM AOKeMOpHHCKHX MOpPOX H3BeCTHH M TIPaHHUTHBIE HHTPY3HBH 3TOH
“popME! 3aseranus. ’

Iupoxo pacnpocTpaHeHHOH (OPMON COrNacHEIX HHTPY3HUBOB  SIB-
JSIeTC AAKKOAUT — JTMH3000pa3HOE TeNo, INIOCKOe BHH3Y H BBIIYKJIOE -
"BBepXy. Bollmesexamnine cJOH IPUINOAHSTE HHTPY3HBOM H H3OTHYTHI
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KYIOJIOBH/IHO: TDH 06pa30BaHUH JIAKKOJHTA MarMa MeXaHHuecKH BO3-
JeHcTByeT Ha BMellaliliue MOPOAb H HX NMpunoiHumaer. B maane sa-
KKOJHT UMeeT KpPYIVIYIO, SJUIHNTHYECKYI0 HJIM HENPaBUIIbHYIO (GOopMYy.
~JlnaMeTp JaKKOJHMTA OT HECKOJBKHX 10 AECATKOB Kujomerpos. Ilo-
JOGHO CJOXKHHIM ILIACTOBBIM MHTPY3HBaM BCTPEYaIOTCs CJOXKHBIE JaK-
KOJIHTLI, COCTOAILLHE H3 PSAA JIAKKOJUTOB, PACHOJOKEHHEIX Ha PA3HBIX
CTpaanpa(pnqecxﬂx ypoBHAX (puc.9):

“Mayur- a © MayHT- 6
Xaﬁg'rm(- MayHT-XoG6¢ MayuT-flun  MenneHTXuH

Puc. 9. Jlakkoautw rop Jla- Ca.rma CHIA (mo A. Hpzmmn):
@ — NpocTOl JAKKOJMT, 6 — CJOXKHAS CHCTEMA JAKKOJMTOB. UepHoe — MH-
TPYSHBHEIE nopolu;x ’

I[Jm JIaKKOJIUTOB xapaKTepeH cpemmn’ W IIEJOYHOH COCTaB Mar-

. Takas marma 06MagaeT BHICOKOi BSI3KOCTBIO, UTO IPeNSTCTBYET
mnpoxomy pPACTeKaHHUIO ee MEeKIY CJOSIMHU. I'IoaTOMy JIAKKOJIUTH MOXK-
HO paccMarTpuBaTh KaK DAa3HOBHAHOCTb MEXIIACTOBHIX HHTPY3Hii,
¢dopMa KOTOpHIX OHpelesseTcss MaJofl TeKyuecTblo MarMbl. ToJbKO B
pPeAKHX cJyHasx YAaBaJaoch Haﬁ.HIOﬂaTb NOJBOASANIHE KaHaJdbl JaK-
KOJIHTOB.

Yacruyno corjacHele MHTPY3HBH, Cl0Ja OTHOCATCS HHTPY3HBHBIE
Kynosa H-marmaruyeckue guanupbl. OHH pas3/iHYalOTCs CBOHM pasme-
POM: H COCT4BOM.

'HTPY3HUBHB H KYINOJ [JOCTHTAeT HECKOJbKHX KHJIOMETPOB H
Jaxe JeCATKOB KHJIOMeTPOB B nuamerpe. KpoBis ero umeer ¢opmy
KynoJia, HajA KOTODBHIM [aBJ€HHEM MAarMBl COTVIACHO HPHIOAHATH H
H30THYTH BMellaiouiue nopoibi. B i6osee riyGOKHX yacTAX Ha CBOHX
6OKOBHIX CTeHKaX KynoJ sBjsercs cekKymuM. OOBIYHO HHTPY3HBHBIE
KyIloJjia CJOXeHb TPaHHTaMH, TpaHOJHOPHTaMH, nuopuramu, Hawubo-
Jiee pacrnpocTpaHeHbl HHTPY3HBHEIE KYIIOJa B MeTaMOpP(DHUECKHX TOJI-
ax gokemOpus.

MarMaruuecknit Auanup npeacraBiaser coGOi HHTPY3UB
B (popMe nepeBepHYTOH KallJiM, COTJIACHBIH C BMeL[AIOLIUMH IOPOAAMH
B KpoBJie UM CeKymui Ha rayOuHe. Ecin o6HaXKeHa TOJIbKO BEpXHAA
YacTb MarMaTHYeCKOro AHaNnHpa, TO €ro, Kak M KyIOJl, JIEFKO NPHHATb
3a. JIaKKOJHAT (pHC. 10) CocraB mopog B MarMaruyeckux AHamupax
CpeIHHH H LIeJOYHOMH.

Cexymue uHTPy3uBpl. CiOfla OTHOCHATCS TpEIIMHHble HHTPY3HBEL
(BafKH ¥ XKuUJABl), WTOKK M GaTOAMTH. TpemMHHHEe MHTPY3H-
B Bl IPEACTABJAIOT COGOH IPyNIy MarMaTHYECKHX TeJ, NPUYpPOYEHHEIX
K TpemuHaM B 3eMHOH kKope. K sTofi rpynne anHaﬂJIemaT_Oaurcu, o
KOTOPBIX YK€ YINOMHHAJIOCh. JTO IJOCKHE Te1a HeGOMBbIIOH TOJI[HHE
OTHOCHTEJbHO [JIHHBI, 3ajieraillde INPEeHMYLUIECTBEHHO BePTHKAJbHO
MJH KPYTO, XOTfl €CTb CPeAll HHX H NOJIOroHaKJoOHHBEE. MomHuocTs ca-
MBIX TOHKHX JlaeK u3MepsieTca caHTHMerpamit, Camas MOILIHAaS H3Be-
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CTHasA Aafika — Boubwas Jajika B 3um6a6ae- (IOxHas Adpuka) —
HMEET MOWHOCTL OT 3 10 13 KM u AnuHYy Gosee 500 k. IBe nua6a-
30BhIe Jaiku B Amnmanawax uMmeror Anudy 62 u 72 km. OxHa naiika B

HInM TAHeTCH HAa 64 kM. Toammua 3THX mocaenHux gaek HECKOJIbKO

JECSITKOB METPOB,
HPBIMCKHE MACCHBHI -

Naane Mapmenumenye maccwsst
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HANBHHCHHE MACCHBB!

B, Tnnoz(n‘i M. Tororeis

Fr RN e Q. 20 50 780 1000x -

Puc. 10. Marmarnueckne nuanupu Kpuma u Kan6um (mo B. H. IMasaunoBy):
I — nHTpY3uBHHE NOPOAH; 2 -— BMEWAKIINE NOPOIH

Hafiku yacTo 06pasyloT IpyNIbl, CHCTEMHB HJH NYUKH. Hanpuwmep,
BOKpYT BYJK&HHUYECKHX LEHTPOB, MarMaTHUECKHUX IUTOKOB HJH JaKKO-
JINTOB, KOTOPBIC IIPH CBOEM BHEAPEHHH KYNOJ006pasHo MPHIOAHUMATH
H pacTAraBaji Bbllle/NexalllHe NOPOAbl, HabJIONAIOTCH CHCTEMH pa-
AUalNbHBIX HaeK. B npyrux caywasx nafiku KOMGHHHDPYIOTCS B mapad-
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Puc. 11. Cucrema naex Ha daexcype. Bocrowsoe mobepexne T'pennannun
(no JI. ¥Ysiinxepy). IIyd0oK TOHKHX NMPAMHX JHHHHE — Aafikh
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JenbHble myukd. Onu HaG/I0fal0TCsd, HampuMep, Ha QJekcypax, pacrs-
JKeHHe KOTODHIX BJjieder 3a coboii ofpasoBaHHe CepHU Napajie/lbHBIX
rpeuiss (puc. 11). B ¢BsA3H ¢ KyNOJOBUAHBIMH BHIH6aMH TIOPOA HaX
_ MarMaTHUeCKHMH KaMepaMH oGpasyloTcs CHCTEMEl 1aek B ¢popme KO-

— ¢_ '¢' \ N
. £3 + 4+ \X x\ O
Bmemalouwe/ \‘\\\ OnywenHan rnbléa\ /// \Bmeu;aro’uwe
nopo fibl Honbuerbie Aaiku nopoAasl

Puc. 12. Koungeckue #u KoabiesHe pmafike IlloTmanmmu (cxema 1o
Jx. Puun). PasHble 3HaKH ~— PA3/IMYHEE HHTPY3HBHBIE MOPOXEL

€yCOB, BJIOXKEHHBIX OJMH B JPYTOH M TMOBEPHYTHIX OCTPHEM KaK BHHUS
(konuueckue Oatxu), Tak u BBepX (roabyesvie Oailxu). KoHuueckue
¥ KOJbLieBble AafiKi 06pasyloTcs NPH 3aCTHIBAHHH H YMEHbIICHHH 00b-
€eMa MAarMaTHYecKoro ovara, 3aJjeraipline NOBePX MacCHBA CJIOM Oce-
HAIOT U 06pasyIoT [Be CHCTEMH KOHYCOBHJIHHIX TPELIMH CKaJHIBaHHSA:
ONHY — CXOASAILYIOCSl BHH3, APYryl — cXojsuiyiocs BBepx. K aTuM
TpemKHaM H NPHypoueHH Jaliku (puc.12). Heckoabko psioB KOH-
fIeHTPHUECKHX KOJbUEBHIX NaeK OKPYXKaer BYJKaHHYECKHe KaJbAEepH.

Berpeualores y4acTkH, Upe3BHYafHO HacHINEHHBE AaiKaMu. B Ta-
KHX cJyyasiX MOACYET MX CYMMAapHOR MOLIHOCTH NPHBOAMT K BHIBOAY
O 3HAUUTENHHOM pasMepe pacTsXKeHHS 3€MHOH KODHI, €CJH CUHTATh,
yTO AafiKM BHEIPAIOTC B roTOBHe mosoctH. Hanpumep, B BOCTOYHOR
vyacti Mciamauu Ha npoTskeHuu 37 Km oGHapyxeHo 450 naek 00-
mel momHOocTbI0O 2,3 KM. [lo ApYroMy mnepeceyeHHIO IJIHHOH 53 KM
66110 oTMedeno 1000 faek ¢ cyMMapHOH TOJILIMHOH OKOJIO 3 KM.

B nmafikax pacmpocTpaHeHn MarMaTudecKHe NOPOAb PasHYHOIo
COCTaBa — OT KHCJHIX 4O YJAbTPaOCHOBHHIX, HO OCHOBHHE mpeoGiajga-
10T. BeTpeuaroTesi «c/OXKHHEE AalKu», COCTOSIIME M3 HECKOJbKHX Aa-
€K, TPHMBIKAIOIHUX APYr K Apyry. Takme HHTpy3uu OOPa3OBHIBAJIHCh
NIOCJIEI0BATENbHO, II0 MePe PACKDHITHS TPEMIHHEL.

C TpellMHAMH CBSI3aHB H euOpoTepMOAbHble KHCUAbL, CTIOKEHHBIE
. 3aKPHCTAJJIH30BABIIMMACS BO3TOHAMH TODPSYHX BOJHBIX H Ta30BBIX
PacTBOpPOB (IErMAaTHTOBHIC, ANJMTOBbE, KBAapUEBHIE, KaJbUHTOBBIE H
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Apyrue Xuin). OHH NpeACTaBASIOT COB0H CTPYKTYPHYIO ¢opMy, mo- .
A0GHYI0 NafiKaM, HO BHEIIHe OHH ropasno MeHee NPaBHJbHE: OHH H3--
THOAIOTCS, BETBATCSH, TONLLHHA HX OYEHE H3MEHUYUBA, OHH OCJO0XKHe-:
HBHl y3JIONOAOGHEIMH pasayBaMH. XapaKTepHO, UTO XKHJIB YaCTO He co--
CAMHSIOTCA ¢  KaKMMH-THG0 KPYNHBIMHU o4yaramy, KOTOpBle MOIJK
ABUTLCA MCTOYHMKOM HX MaTepHasa. OGHYHO OHH 3aKaHYHBAlOTCS:
C/leno B o6e croponsl. Mx marepunan PaccesiHHO H3BJeKaeTcst («Bhica-
CbIBAETCSA») H3 OKPYKAIOUIMX NOPOA (XM  aJbOUICKOrO THIA).

Itoxwu 06pasyior Goabiuyio Ipynnly HHTPY3HBOB  DPa3/HYHOrO-
PasmMepa (0 HeCKONILKHX JecsTKOB KHJIOMETPOB B AHaMeTpe) H He-
NPaBUJBLHON ¢dopMbl. Dto HHTPY3HBHBIE CTOJIOBI, NPU3MBI, HMEOWIHe B.
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Puc. 13. Crpoenne mroka Xa6uunl-tynapu (mo E. H. Bouaoauny): )
1 — "eTBepTHIHKE OT/IOXEHHS; 2 — MOJMOHE XKHIbHHE NOPOAH; 3, 4 — Hede-
JHHOBHIE CHEHHTH; 5, 6-— QOAANTHL 7 — BHOMUT-yPTHTH; 8 — pHCYOpPHTHE;
9 — menoynke cueHuT-nopdupw; 10, 11 — xubunuth; 12 — wenountie u Hecbg-
JIMHOBEIE CHEHHTH; I3 — maneo3ofi (?), caanub u pOroBHKH; /4 — mpoTeposos,
poroBuKH; I5 — KBapueBble ra66po-guabasm; 16—Me-rara66po-1ma6{3u; 17 —

lUapoBHe JaBbl, 3e/ieHHe CAHIE # TyGhQHTH; 18 — apxefi, rueficu
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TODHU3OHTAJbHOM cpe3e (OpPMY HeNPAaBHJIBHO OKDYIJYIO, YIJIOBAaTYIoO,
JIHH30BHIHYIO, MHOTOI'DAaHHYI0 H Tp. DTH HHTPY3HBH HDHYDOUYEHH K
y3jlaM TIEpECeYeHUs HEeCKOJIbKMX TEeKTOHHUYEeCKHX TpeUlUH MJH K Me-
. £TaM HX DPa3BeTBJIEHUS U pacUINPEHHs, UeM H OnpeleseTcsi pa3Hoob-
pasue ux ¢opm. MHoraa B ropH3OHTAaJBHOM cpe3e B HUX HabJaw01aer-
‘sl KOJIbLIEBOE PaclOiOKEeHHe Pa3/IMYHBIX Pa3HOBHAHOCTEH MarMmarHue-
CKHX nopoia. IIpumepaMu ABJIKIOTCA HMIEJAOUHBIE HHTPY3UH XHOUHCKHX
Top #a Kosbckom monyoctpose (puc. 13). '
B 3aBucumocTtH OT GOpPMBI IITOKH pasfelsIoTcs Ha pPAX Pa3HOBHI-
HOcTel: 6ucmaruret — Tesa, uMelolie GJIU3 MOBEPXHOCTH KOHUYECKYIO
HJIM LUJIMHIDHYECKYIO (GOpMY; STMOAUTH, — TeJa, CYXKUBAIIHEeCH
KHH3y; Cc(henoAauTs. UMEOT (GOPME KJHHA, CYKUBAIOUIErocs BBEpX;
aKmoAuTs. — GOPMY BHTAHYTOTO OCTPOTO Je3BHf H T. X. Bce atu pas-
‘HOBHIHOCTH BHIAEJASIIOTCA JUIIb YCJAOBHO, TakK Kak (opMa LITOKOB
'0GBIYHO GHIB2ET CJA0XKHOMN, Pa3HON Ha PasHHX CEUCHHHX.
Hedopmauun BO BMeIalONIMX NOPOJAAaX MOKAa3HBAaIOT, YTO Marma,
©o0pasyouias IITOK, BHEJPAJACh HACH/IbCTBEHHO, MEXaHHYECKH BO3-
JelcTBys Ha OKpyKalollue NOPOALl, pa3fBUTas HX.

[IToxu cJ0XeHB pPasJHYHBIMH [0 COCTaBy NMOPOZAaMH — OT Tpa-
HHUTOB IO YJbTPAOCHOBHHIX, BKJIOUAaf M HICJOYHBIE MOPOMHL.
BatTonuTH — caMble KpynHBle HHTPY3uBHBe Tena. OHu CJO-

JKeHbl I'PAaHMTAMH HJIH TPAHOAHOPHTAMH. Yaaercs Ha6Ja0IaTh TOJLKO
BEPXHIOIO YacThb GAaTOJNMTOB, HMEWOWYIO rpebHe-, KYIO0J0O- HJIH KOHYCO-
BuAHYI0 popmy. OGHIYHO KyNOJIOBHAHASE KPOBJS $aTOJNHTAa HMEET He-
.POBHHII pesbed, OGyAyYH OCJIOKHEHA BHINYKJOCTAMH H BHaJHHAMH
‘PasHHX NOPSAKOB. B niade 6aTonyuTh MMEIOT YIJHHEHHO-OBaJibHYIO
tdopmy. MsBecTHB 6aTONUTHI, NPOTATHBAIOLUINECS HA THICSYH KHJIOMET-
POB NpH LIMPHHE B OJHY-IBe COTHH KHJIOMETPOB. [ paHOAHODPHTOBHI
6aronur B Kopaumbepax CeBepHOH AMEPHUKH NPOTSHYJCH OT IOXKHBIX
okpavH bBpuraHcko# Koaym6uu po tepputopun IOkom Ha AJscke,
T. e. Ha 1700 xM npu mwupune 80—100 kM. B Annax IOxHoit Amepu-
KH TpaHUTHHE GaToquT TaHercs Ha 6000 xm ot OrHenHo#t 3emMau HO
ceBepHbix padioHoB Ilepy. Ero munpuna e OGosee 100 xM. OzHako
60sbl1ast yacTb GAaTONHTOB MEHbIIE: AeCATKH H COTHH KHJIOMETPOB B
JUIHHY U HeCKOJIbKO KHJIOMETPOB WJIH HECKOJBKO JECATKOB KHJIOMETPOB
B LTHPHHY.

Hauunasa och 6aToJNHTA, KaK NPaBHJIO, OPHEHTHPOBaHa B COOTBET-
CTBHH ¢ HPOCTHPAaHHEM CKJIAAYATOCTH BMeINAOMUX mopox. KoHTakT
6aToJIUTa ¢ TMOCTeNIHHMH Ha GOJBIIOM NPOTSXKEHHH ceKymuil. Xapak-
TEpPHO, UTO, B OTJIHUHE OT JAKKOJHTOB, IITOKOB M HHTPY3HBHHIX KYIIO-
JIOB, 6aTONHTH He OKAa3blBAIOT MEXaHHYECKOTO BO3AeHCTBHS Ha BMe-
Hialolike TOPOALI, HeCMOTPS Ha cBOM Gosbmoit o6beM. OHU He pas-
JIBUTAIOT MOPOAH, a Kak Gbl 3aMeNIaoT WX Ha Mecte. CylulecTBYIOT ABa
00BbsICHEHHS 3TOMY. B COOTBETCTBHH € OJHHM Marma TpOKIagBBaeT
cefe MyThb CKBO3b BMEINAION{HE NOPOAE NYyTeM HX NOCTENEHHOTO IMO-
ryomeHus. ITopoael rMe0T 6O/bLIYIO MJIOTHOCTb, YeM paclJaBjeHHast
Marma, U OHH, CJIOff 3a cJIoeM, Pa3jaMbiBasch, TOHYT B MarMe W B He#t
pacrBopsitorcst. CorsiacHO JApyroMy OoOGBSCHEHHIO, GaTOMHTH SBJISIOT-
“CHl Pe3ysbTaTOM IPAHHTH3AUUM DPa3/HYHHIX NOPOX 3eMHO# KOpH Ha
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mecre. Ilpu HarpeBanun HanGoslee PacHpOCTPAHEHHBIX [VIHHHUCTBIX HJIH
MIECUaHO-IVIMHUCTHIX NIOPOJ M NPONHTHIBAHUH HX PAcTBOpPaMH KpeMHe-
3eMa H Ie0uell NPOUCXOAHT YaCTHYHOE IVIABJIEHHE STHX HOPOZ C 06-
pasoBaHHEM pacnjaBa TPaHHTHOrO MJH T'PAaHOLHODHTOBOrO COCTABa,
4 BC€ JIMIIHHE [Js 3THX IIOPOJA COCTABHbIE YACTH IIOCTEHEHHO CrOHM-
I0TCA K mepudepud MaccuBa, o6pasys OTOPOYKY 3HAUMTENbHO GoJiee
OCHOBHOTO €OCTaBa, Y€M CaM MacCHB.

Ilo-BupumMoMy, 06a TONKOBaHHS CHpaBeIJUBH AJS pasHHX CaIy-
uaeB. IlepBoe moaTBepxKAaeTcs HaGJIONAaEMBIM HHOTAA CKOMNJCHHEM
GOJBIIOrO YHC/la KCEHOJHTOB BMEUIAIIIHX MOPOJ B KpoBje 6aTonH-
Ta, & Npouecc rpaHUTH3AaUMH NOATBEDIKAAETCS TeM, YTO GATOJNUT IO-
CTENICHHO MNEPEXOAHT B OKPYXKalollMe NOPOABI Uepe3 30Hy MUSMATU-
108. Ilocnennne NMpeACTaBJSIOT cO6OH cMeCb HCXOAHOTO 0CaJ04HOTO,
HO CHJIPHO M€TaMOp(H30BAHHOIO MaTepHala ¢ MAaTepHAaJOM AallJIHTO-
BOro, nerMaTHTOBOrO MJIH TPaHHTHOIO cOCTaBa. B 3aBHCHMOCTH OT
pasMepa M pacHoJIOXeHHs] OCTATKOB HCXOAHHIX OCaZOYHHX MOPOA, OT
OTHOCHTEJILHOTO KOJIMYECTBA HOCJHEAHHX H MarMaTHYeCKOro MaTepHa-
J1a BBIACJSIOT HECKOJIbKO Pa3HOBHAHOCTEH MHIMAaTHTOB.

Hocaotdinbie muemarurer obpasyorcs B pe3yabTaTe NPOHUKHOBe-
HAs pacn/iaBa B BHAE TOHKHX BHEADEHHI MeX[Iy NIaCTAMH MeTaMop-
(H30BAHHOH NOPOHI.

Bersucroie muemarure, npefcraBasior co6oi pe3yJsbTaT IpocayH-
Bails pacnsiaBa BO BMEINAIONIYI0 NOPOAY IO CJOMKHOM CeTH nepece-
KaloWHUXCa TOHKHX KaHaJoB.

Aemarure, OTpAKAaOT CASAYIOWYIO CTaAHIO nepepaGOTKH NMOPOAH.
B stoM cayuae ncxomHas meramopduizoBaHHAE ocagouHas nopoja
COXpaHsercsl JUIb B BHAE OTAEJbHBIX, NMOJHOCTHIO Pa3beIHHEHHHIX,
KPYIHBIX M MEJKHX TJbI6, IVIaBAIOWIUX B TPAHHTOMAHOM MaTepHae.

Tenesbie Muemaruro, cOOTBETCTBYIOT KpaiiHeHl craguu mepepa6oT-
KA TIODOJBI, NOYTH yXK€ LEeJHKOM NpPeBPAlleHHOH B rpaHuT. Bxiioue-
HH3L UCXOLHOH NOPOJBI elle BHAHBI, HO KOHTYDE CTaHOBSITCS DAacILIbiB-
yaTbIMH. Hepenko Takue BKJIIOYEHHS YHAETCS 3aMETHTh JHLIb HA Bbi-
BETPEJIOH IOBEPXHOCTH, TOTJa KaK B CBEXKEM H3/IOMe HX He BHJIHO.

Kakyio ¢opmy uMeror 6aTojuts Ha riy0uHe, IJIOXO H3BECTHO.
Cyas no reousHuecKUM JaHHBIM, GATONHUTH He pacnpocTtpansoorcs
Ha ray6uny Goaee 15—20 kM. OHH umelT doOpMy JuH3, BHITSHYTHIX
B TOpH3OHTAJbHOM HampaB/JeHHH MHOrO GoOJblle, YeM B BepPTHKaJb-
HoM. [lo-BHAMMOMY, HHXKHSISI rpaHMIa GaTOJNUTA He CTOJb pesKa, Kak
BEPXHss, U 0ATOJIUT BHU3Y pacCUlemJsieTcss HAa MHOMXKECTBO MEIKHX HHT-
PY3H#i, MUTAIOIMHX OCHOBHOE TeJO GAaTOJHTA. ‘

Bce uHTpy3uBHbIe Tesra MOryT CONPOBOKAATHCS MEJAKUMH OTBETBJIe-
HHSIMH, BHEADAIOMHMHCA B OKPYXKaIOUlHe MOPOAB H CJEN0 3aKaHYH-
BalomuMucs. Takne oTBeTB/IEHHS HA3HIBAIOTCS anopusan.

BHYTPEHHEE CTPOEHME MHTPY3MBOB

HekoTopie siemenTh BHYTpeHHEro CTpOeHHs WHTPY3HBa npoJn-
BalOT CBET Ha XapaKTep ABHKEHHS XHAKOH Marmel NpH ee BHeApe-
HHH, & TaKXKe Ha Te AepopMaluH, KOTOPHIM Marma HOABeprajach BO
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speMs 3aTBepAeBaHns. Tak uTO OCOGEHHOCTH BHYTPEHHEro CTPOCHHSH
HHTPY3HBHBIX MAcCHBOB HMEIOT IIPAMO€ OTHOLICHHe K 3ajavyaM CTPYyK-
TypHO# reosorud. TaKuMH OCOGEHHOCTAMH SIBJSIOTCS HEOAHOPOAHO-
.CTH B COCTaBe MHTPY3HBa M ODHEHTHPOBAHHOE pACHOJOXEHHe KpHu-
ctannoB. U Te u apyrue, GyAydYH 3aKpemJieHB mocJje 3aCThIBaHHs Mac-
CHBa, ONpENeNSIOT AHH3OTPOIHIO CBOHCTB HMHTPY3HBHOH HOPOAH, B
TOM UHCJe M MeXaHHYecKHMX, YTO BJIHsIeT Ha Xapakrep Aedopmalui,
KOTOpHIE 3Ta MOPOJA MOMKET HCIHITAaTh BIIOCJHEACTBHYM MO BJHSHHEM
TeX M/ HHBIX HAIpsXKeHUH B 3eMHOH Kope.

Hekoroprle HHTPY3UBBH XapaKTepH3YIOTCs OXHOPOZHOCTBIO COCTa-
Ba. TakoBH, HampuMep, MHOTHe TDaHHTHble ©6aToJuTH. PaBHOMED-
HOCTb pacnpefie/ieHusi B HUX MHHEpPAJOB PasHOro cocraBa npu Gec-
TOPSAAOYHOH OPHEHTHPOBKE OTAEJbHHIX =~ KPHCTAJJVIOB YKashbBaeT Ha
MelJeHHOE CIOKOHHOe 3acTHBAHHE pacniaBa, HAXONMALIErocs yxe B
HEeMOABHXKHOM COCTOSIHHH.

Béspluas yacTb MHTPY3UBOB KMMeeT HeOAHODOIAHHIH cocTaB. B me-
KOTOPHX CJyuyasix 3TO sIBJSETCS CJAeACTBHEM BHELpEHHs B OIHY H TY
e KaMmepy B pasHoe BpeMsl MarM pasHOro cocraBa. B ppyrux cay-
qasxX HEOJHOPOAHOCTb CO3Ja€TCsl B NMpPOUECCe BOJIOLHH €JHHOIO Mar-
MAaTHYECKOro ouara.

HeoxHOPOAHOCTH COCTaBa HHTPY3HBA YacCTO BEIpaXaercs B €ro pac-
CJOEHHOCTH: MOPOABI PasHOTro cocTaBa 06pasyioT BHYTPHU HMHTPY3HBa
OTJeJbHBIE NPOCJOHU, TPAHUIEI MeXAYy KOTOPHIMH OBIBAIOT KaK DE3KH-
MH, TaK ¥ IOCTeNeHHBIMH.

PacnpocTpaHeHHl c/lydaH CKONJIEHHs MOPoA GoJiee OCHOBHOTO CO-
CcTaBa B HUXKHeH yacTH HHTPY3UBHOro tela u Oojee KHCJIOrO — B
Bepxneill ero yactd, Hanpumep, B Boabmo#t [lafixe 3umbabse Ma-
TepHas pacnpeleseH B BHJe IOUTH FOPH3OHTAJbHBIX TeJ, U3 KOTO-
PHIX BepXHHE CJOXKeHB 0asajJbTaMH H HOPUTAMH, a HHXKHHE — Me-
pugorutamu (puc. 14). Ilomo6Hoe HaG/I0AaeTCs B NJIACTOBBIX HHTPY-

EpOHSUTHT

1

Puc. 14, Crpoenne Bospmo#t Haftku 3umbabee (mo B. Jlaitrdyry)

3UAX W JlomoauTax. Berpevaercss W Gosiee CIOKHAsS — PacCJIOEHHOCTb
HHTPY3HUBOB, IPHYHHBI KOTOPOH €lll€ HE BEISICHEHBI.

27



Opuenrtuposannsle TEKCTYDPEI BLIDAXKeHbl B 32KOHOMEDHOM pacIo-
JIOXCHHH IIOCKHX H YHJMHEHHBIX KPHCTAJJIOB, OpuenTHpoBaHHOE
PACNOJIOXKEHNE TIOCTEAHHX BOSHHKAET NPH ABHKEHHH MarMhe, B KOTO-
poii yxe o6pa3oBaJuch TBepAble Kpuctamiel. OHO OTpa)aeT «cTpyit-
4aTOCTb» ABHMKEHHS MarMbl, B KOTODOH B3BelIEHH OTAe]bHEE TBep-
Able KpucTannl. Kaxjoe TBepioe BK/IIOYeHHe, momaBLiee Ha rpasuny
MEKLy LBYMsl CTDYAMH, HCIHITBIBAaeT BpamieHHe, Eciu BKIIOYenue
HUMEeT IIOCKYI0 HJIH YHJIMHEHHYI0 (opMY, To BpallleHHe 3aKOHYHTCH,
KOria JJIMHHAS OCb BKJIOYEHHs HJIH €ro LIMPOKAsl IJIOCKOCTH pacro-
JI0KATCA NapasenbHO IPAHHLE MEXKAY CTPYSAMHU. :

Pasnuualor opuentHpoBauubie TEKCTYPBI: JHHEHHYIO, IJIOCKOCT-
HYI0, THHEAHO-TIJIOCKOCTHYIO U PaAnaNbHO-NINIOCKOCTHYIO.

Ecan morox marmer Pasiesien Ha CTPYH B (opMe HHTeH WM Xry-
TOB, TO CO3JaeTcsl JHHeHHas OPHEHTHDOBKaA, T. €. JJIHHHHE OCH KpH-
CTa/JIOB BBITATHBAIOTCSA BAOJb CTPYH, a IJIOCKHe IOBEPXHOCTH HX MO-
TyT GBITb NOBEPHYTH BOKPYr Ocell TeyeHHs KaK yromuo (puc. 15,a).
‘ ‘ |

v/,
2%/
/////////////
////// //4///
dzz Xy
PETRaN Y
BYAYA 57

Puc. 15. Buxsl opuenTHpoBaHHHX TEKCTYD  (CXeMH):
@ — JMHefiHad; 6 — IIOCKOCTHAst, & — JIHHEHHO-IVIOCKOCTHAS; 2 — PaAHa/bHO-TIOC-
KOCTHAs

Ecnu notox paspeasiercs Ha caon c Pa3HOi CKOPOCTBIO TEYEHHS,
TO AMMHHLIE OCH yNJMHEHHBIX H INIOCKOCTH MJIOCKHX KPHCTAaJJIOB pac-
IOJIOKATCA MapaJsIesIbHO CIOSIM, HO HANpaBJleHHe NJIMHHBIX Ocelf KpH-
CTaJIJIOB IIDH 3TOM MOXET ObITb JIOGHM, JTO IJIOCKOCTHAS TeKCTypa
(puc. 15, 6).

Eciu B noToke ckopocTH MemsoTes xak ot cios CJI010, TakK M
NIONEPEK CJIofA, TO BOSHMKHET JIHHEHHO-IIJIOCKOCTHASN TEKCTYypa, MpH KO-
TOPOH IUHPOKHE INIOCKOCTH KPHCTAJJIOB 3aliMyT B3aHMHO napaJiesb-
HOE TI0/10KeHHe ¥ OLHOBPEMEHHO NapaJlIe/bHO PACION0KATCA U IJIHH-~
HbI€ OCH KPHCTaJIOB (pHC. 15, 8).

Ilnockocrnas Tekcrypa npu paguanbrom Pacmo/IoXeHHH AJHHHHX
OCeli- KDHCTAJIJIOB BO3HHKAET, €CJH IMOTOK YIHpaeTcss B CTEHKy U pa-
CTEKaeTcss No Hed BO BCe CTOPOHBI OT CBOEH OCH (puc. 15, ).

OpnenTHpOBaHHBE TeKCTYPH HacTo CONPOBOXKAAIOTCS pa3jieseHH-
€M MHHEDAJIOB, TAK YTO B OJHHX CTPYAX KOHUEHTPHPYIOTCA CBET/IHE
MHHEDAJI (KBapl, NMOJEBbE IUMAThl), a B Apyrux — TeMHule (6uo-
THT, poroBas o6MaHKa H Ip.). B 3aBHOMMOCTH OT Tuma OPHEHTHPOB-
K CO3MAIOTCS CTPYH HJIH CJOHM TeueHHs. OHH GBIBAIOT COBCEM TOHKH-
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MH HJIH IOBOJbHO TOJICTBIMH (B HECKOJbKO HECATKOB CaHTHMETPOB),
COJIOIIHBIME HJIH «IYHKTHPHBIMH®, DachafaloliUMHCA Ha LITPUXH HJIH
TOHKHE JIUH3HL.

Crpyu TeueHHs MOIyT OBITH NPSIMBIMH, a CJIOH Te4EHHS — IJIOCKH-
mu. Ho cnsiomb ¥ psiioM M Te U JApyrHe CTAHOBSITCA  BOJIHHCTHIMH,
H30THYTEIMH B MeJKHE CJO0XKHbIE, IepeKpeliiBaloyecss CK/Aal0uKH,.
o6pasys naot4arocrs. .

Bce 5TH TeKcTypH 0cOGEHHO XOpollo HabmojawmTes B Aaiikax. Ec-
J1 IBUMEHHe MarMbl NPOMCXOAMJIO MO OTKPHTOH TpeuuHe, To Habaio-
LaeTcsl JIHHEHHO-IJIOCKOCTHAs OPHUEHTHPOBKA, JIyyllle BCEro BHIpaXKeH-
Has B KpaeBHX 30HaX Hafiku. 34ecb BCJEICTBHE TPEHHs MarMbl O«
CTEHKH TPEUIMHB YCTaHABJHBAETCS TPAaAHEHT CKOPOCTH, HaNpaBJeH-
HBIl NEpHIeHAHKYAApHO K cTeHKaM. OOpasyercs IVIOCKOCTHasi OpPHEH-
THPOBKa, HapajJeinbHas creHKaM. Ona MoOxeT OHITb AGNOJHEHA JH-
HeHHOMH, ecJli CyIecTBYIOT KoJebaHus CKOPOCTH TEUeHHs BHYTPH CJIO-
eB. BHyTpeHHASA yacTh JalKH NPH 3TOM MOXKET He HMeTb OPHEeHTHpO--
BaHHO!H TeKCTYDH, TaK KaK BJIHsiHHe CTCHOK CIOJAa He JOXOLHT W Mar-
Ma ABUKETCA efuHOH Maccoli (puc. 16, a).

B Tex xe ciayuafx, Korja JBHIKeHHe Marmbl [O TPELlHHe NPOHCXO:
JHUT TOJA HamopoM, IPU CONPOTHUBJEHHH ee ABHIKEHHIO, H Marma, ynu--

Puc. 16. OpueHTHPOBKA KPHCTAJ/IOB B Jafike:
4 — OpHEHTHDOBKA, NapaJiebHast CTeHKaM Ha DNepu{epuM AadKH, M OTCYT-
CTBHE ODHEHTHDOBKH B riyGune paiiku (cxeMa); 6 — pyroob6pasHas OpHEH--
THDOBKa; 3apHCOBKH C HaTypH (mo A. Bazmmsrrony),
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PadACh B NPENATCTBHE, PACTEKACTCA B CTOPOHbI, PACHIHPSs CBOI KaHaJ,
HabJ0aeTcst paauasbHO-IJIOCKOCTHAS TEKCTypa ¢ Ayroo6pasHbiM pac-
1I0JIOKEHUEM KDHCTANJIOB C BHITYKJAOCTBIO B CTOPOHY ABUXKCHHS
(puc. 16, 6). :

OpueHTUpOBaHHBE TEKCTYPH OGHIYHB B HHTPY3HBHHIX KymHoJax,
MarMaTHY€CKHX JManupax, ITOKaX, Aaiikax. Ualmie Bcero onu 6uBa-
10T PaquafbHO-INIOCKOCTHBIMH IPH OKPYTJBIX CEUEHHSIX HHTPY3HBOB H
JMMHEHHO-IJIOCKOCTHEIMH NPH IVIOCKHX ceuenHusix. OKOJIO CTEHOK HHT-
PYSHBOB IJIOCKOCTHBIE TEKCTYDB PACHOJNONKEHH NapaJlieJbHO CTeH-
KaM, a B KpOBJIe OHH 006pasylT KyNOJOBHIHbHE CTPyKTypH. B kpos-
<I€ KDYNHBIX MHTPY3HBOB MOXKHO HAaG6JI0JaTh HECKOJIBKO TaKHX Kyno-
JIOB, DACIOJIOXCHHBIX DANOM HJIHM KaK OBl BJOXKEHHEIX Apyr B Apyra.
Kynonosuausle TekcTyphl yKaseBaioT Ha TO, 4YTO MarMa IpH BHeApe-
HHH pas3iBuUra/na BMeLIAIOIHe OPOLb, MPEOJOJIEBAT HX COIIPOTHB.JIE-
‘HHe. A coueraHue psma Kylo.JoB CBHJIETEJILCTBYET O NOA’beMe MAarmMe
?T;Leml,;:;:mn IOpUUAMH JIHGO OXHOBPEMEHHO, JIH60 NOC/IENOBATEIBHO
(puc. 17).

LM 103 " Bonowod Eewmay . ce
.

Noxuamed llypian )
2 Kjal+a
K;al,

Puc. 17. HUutpysus, cocrosmas u3 paga KyNOJOS. Paspes wepes ropy Bemray (mo
B. H. NaBauHoBY):
{— TPaxuTH; [ NUNAPHTH; NYHKTHP — OPHEHTHPOBKa TEKCTYPH H TPELIHH

Hcnosssys 10, 4TO IJIOCKOCTHBIE CTPYKTYpH B HHTPY3HBAX, Kak
{IPABHJIO, NApAJJIE/bHE CTEHKAM, U3yYeHHe TEKCTYPH NOMOraer ycTa-
‘HOBHTb (OPMY HMHTPY3HBa JNaxe TaM, Ile HENOCPEACTBEHHO B OGHa-
JKEHHSIX OHA HE BHIHA.

OpHeHTHPOBAHHLE TEKCTYDH NDOSBAAIOTCS TAaKKe B ODHEHTHDO-
‘BaHHOM DACNOJIOXKEHNH YIJIHHEHHEIX KCEHOJHTOB, a TaKXe ILIHPOB,
°T. €. CKOIIEHHH B BHJE JIEHT, NOJOC ¥ JHH3 TeMHHX U CBETJIHIX MHHe-
PaJjioB BHYTPH UHTPY3HBa.

31ech COOOIIEHH TOJBKO 3/eMEHTApHHE CBENEHUS 06 OPHEHTH-
POBAHHBIX TEKCTYPAX HHTPYSHBHBIX IOPOA H O CBSI3H 3THX TEKCTYp ¢
XapaKTepoM ABHXKEHHA MarMbl. CymecTByeT oco6as oTpacip TEKTO-
HHKH, KOTOpas CHeUHaJbHO 3aHUMAeTCs STHMH TEKCTYPaMH, — nHer-
iporexTonuxa. OHa paspabaTeiBaeT OCOGBIE METOLEI H3YYEeHHS OpHeH-
THPOBKH MHMHEPAJIOB He TOJBKO MO HX (OPMeE, HO H 10 BHYTPEHHEMY
“CTpOeHHI0. Boslee MOAPOGHO ¢ MeTOAAMH H De3yJbTATAMH HEeTPOTeK-
“TOHHYECKHX HCC/IECNOBAHHA CJAEAYeT 3HAKOMHTBCS IO CIELHANbHON JH-
Teparype (Pepbepn, 1949; Eaucees, 1953; JlykuH, Yepueimes, Kyu-
#Hapes, 1965).



TNABA 2

BTOPUYHBIE (®OPMbI 3ATIETAHUA
HETEKTOHMHECKOTIO NPOUCXOXAEHUA

BTopHuHHE CTPYKTypHEIE (OPMEI HETEKTOHMYECKOrO HPOHCXOXKAE-
HUS TIPOSIBJAIOTCS NPEHMYIECTBEHHO B OCa/IOYHHIX NOPOAAX M B MEHb-
liefi Mepe B NOPOAAX BYJKAHHYECKHX M WHTPY3HBHHX. Hexoropiie H3.
BTOPHYHHIX (POPM 3aJleraHHsi HETEKTOHHYECKOTO NPOMCXOXICHHA BOS-
HAKal0T B pe3yJbTaTe [ABHXKEHHH B OcCaJKaX, KOTOphe elle He JHUTH-
¢umupoBaHs. JIpyrne HaGMONAIOTCA B yXKe JHTHQHIMPOBAHHHIX OCa-
IOYHBIX H APYTMX TBEPAHX FOPHBIX MOpoAax. Bo MHOrHX H3 HHX OC-
HOBHOH NpHUUHOH AedOopMalMu AB/IAETCA CHJIA TAXKECTH.

HETEKTOHMUECKUE JEDOPMALINA
B PbIXJibiX OCAZAKAX

KOHBOJIIOTHAA CJAOMCTOCTb. Hekoropele cJOH OCaAKOB o6pasylor-
csi He NyTeM CHOKOMHOrO OcaxeHHs B3BEUICHHBIX YaCTHIL U3 Henoxa-
BHJXHOI BOJAHON CpeAbl, a B pe3y/bTaTe CTPEMHTEJbHOrO BRIHOCA Mac-
Cbl OCaJlOYHOTO MarepHalia B MYTbEBOM («TypOMAUTHOM>») IOTOKE, Ohl-
CTPO cKoJb3filleM 1O AHY. Takne MyTbeBHE NOTOKH HabaoganTCcs Ha.
AHe COBPEMEHHBIX MOpEH H OKeaHOB, Tl€ C HX AeATENbHOCTBIO CBSI3aHbBE
Mpope3aHHe Ha KOHTHHEHTAJbHbIX CKJIOHAX IOLBOLHELX KaHbOHOB H.
BHIHOC B IayGOKHe OKeaHHUeCKHe BIaJMHBI Ha PACCTOfHHE BO MHOIHE
COTHH M [azKe THICSYH KHJIOMETPOB OT Oepera mecuaHO-TIHHUCTOro Ma-
Tepuana, KOTOpHi 6e3 5THX NOTOKOB AOJKEH 6Bl GBI OCecTb MHOTO-
Gauxe K Gepery. MyTbeBble MOTOKH 06pasyloTcs B pesyJbTaTe BIMYy-
YHBaHUS PHIXJABIX WIOB, HANpUMep NpH CEHCMHYECKHX TOJNUKAX. Box--
Hasi CYCIEH3Hs HJIHCTBIX YaCTHIl HMeeT GOMbUIYI0 IVIOTHOCTDH, HeM HH-
cras BoAa, H NMO3TOMY ¢ GOJBIIOH CKOPOCTbIO CKATHIBACTCH MO KOHTH-
HeHTaJbHOMY CKJIOHY.

OcafKe MYyTbeBHIX INIOTOKOB OCHAPYXKHBAIOTCA K CPeAM HPEBHUX.
OTJIOXKEHH}l, HanpuMep BO GJHIIEBHX (OpMALUAX. Caenrl OBICTPOTO-
JIBUMKEHHS TAKKX MOTOKOB B BH/e HACHILEHHOTO BOAOH MJHIBYHA BHI-
paxaiorca B ¢Qopme KOHBOJIIOTHOH (T. €. 3aBepHYTO#H)  CJIOHCTOCTH..
Cnabas KOHBOJIIOTHOCTb BHIpaXaeTcs B BHIE MeJKHX TPeOHEBHIHHIX.
CKJNafouek (OcTpHE aHTUKIHHAJIM H IIOJIOTHE CHHK/JIMHAJH) pasMepom
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B CAHTHMETPHl M NECATKH CaHTHMETPOB. CH/IbHASL KOHBOJIOTHOCTb TPO-
ABJSCTCH B BHAC CJIOXKHOTO 3aKpyuuBaHHs cJosi (puc. 18). Cxomawe
Jedopmanuu HabIIOAAIOTCA B PEUHBIX OCALKAX. -

Puc. 18. KoHBOMOTHAA C/IOHCTOCTh B IMIMHHCTHX MecuaHukax (goro K. Crer-
coHa). IIMMHA CHHMKa OKOJO 3 M

Ansekuus Mexpy caosmu. Korga Toabko uto 06pasoBaBmiics
"C/IOH, elle COXpaHUBIIHIl TEKyYeCTb, NEPEKPHIBAETCH ADYTHM CJIOEM,
CJIOXKEHHBIM 0oJjiee TAXKEJbBIMH OCagKaMH{, Ha TPAHHIle CJOEB BO3HH-
'KaeT MHBEPCHS IVIOTHOCTH M, C/e[lOBATeNbHO, MeXaHHYECKas HeyCTOH-
UHBOCTb: MaTePHaJ BEPXHErO CJIOS CTPEMHTCH IPOHHKHYTh B HHXKHHH
CJIOH, a 3TOT MOCJeHHil BBKHMaercs BBepX. BosHukaer adsexyus!
‘MEXIY CI0SMH, B Pe3y/bTaTe Yero IPAHUIA MEeXAY HHMH CTAHOBUTCSH
‘BosHuCTOH. Ha Hel depenyiotcs mosorse u OCTphie BOJNHHL, 06palleH-
‘HbI€ BBINYKJIOCTbIO OAHHM BHH3, npyrue BBepx. O6mast KapTHHA NOXO-
‘JKa Ha CK/IaJloYKH, BO3HHKAIWOIHE B OCAAKaX MYTbeBHIX NOTOKOB.

Bsaumubiit 06MeH MarepHaloM MeXAy CJAOSMH OCOGEHHO ApKO
BEIDaXKeH TaM, Ile BEPXHHH CJIOH COAEPXKUT rajbKM, BaAyHH, [JEIOHL.
‘Tsixenvie 061OMKH TOHYT B HHXKHEM CJIOe, HApyllasi ero BHYTPEHHIOIO
CTPYKTYDY M BBHIIABJIHMBAs €r0 MaTepuan BOKPYr ce6st BBepx (pHc. 19).

Henrynnueckue naiiku. IIpH BOSHHKHOBEHHSX TpEUIHH B 0CaA04-
'HBIX CBUTaX, COAEPXKAIIUX TAKOH MaTepual, KOTOPHH crnocobeH Teub
TIOA Harpy3koil BHILIEJNEXAUIMX C/0eB, O06pPa3yloTcsi HeNTYHHYeCKHE
(unu xnacruyeckue) nafiku. OHH NpPEACTAaBAAIOT OGO BHEJIPEHHUSA
TIIACTHYHOTO MaTepHasa (TVIMHBI, BJaXKHOTO mecka) B TpemuHsl. Iloc-
JI€ BBICBIXaHHS M OTBepPAeBaHMs IOJNYYaloTcs Tela, N0 (opMe CXOLHLIE

! Tak HasHBaeTCs UACTHYHAs KOHBEKIHS, [IpH KOTOpPOH OTHOCHTENBHO JIEFKHI
MaTepuaJ, NOAHABIIMCH, OCTACTCS HABEPXY, a OTHOCHTENBHO TSAXKENHIH, ONYCTHB- .
IIHCe, — OCTaeTcsl BHH3Y, M MOBTODHOTO KDYroBOPOTA, XaPaKTEPHOTO AMA KOHBEK-
UHH, HE [IPOHCXOJUT.
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¢ JatiKaMi Marmatuyeckux MOpoJd, HO CJIOKCHHbLIE ocajlouHbiM MaTe-
puajiom. JBuxkyuei CHJION, YBJeEKalollel 3TOT MaTepuas B TPCUIMAY,
ABJSETCS PA3HOCTb JaBJIeHHIl Ha TeKydYue NMOPOALL 32 npejenaMmu Tpe-
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Puc. 19. JedopMauus ciaoeB [IOJL - THKECTbIO BYNKAHHYECKOH GOMOEHL Or-
NoXeHHs BepxHero TpHaca B Beperosom xpebre Ama, Yinu (poro
M. T. Jlomuse)

HIMHB ¥ HEMOCPeJACTBEHHO IOJ Hel, T. e. HapylleHUe rpaBHTAaLUOHHO-
rO paBHOBECHS. : :

CBoeo6pa3Hble MeJKHE HeNTYHHYeCKHe NaHKu 6HIBAIOT TpUYDOYe-
HH K NOBEPXHOCTAM pasjlela KJHBaxa, CO3A4aBas JIOXHOe Breddrie-
HHE TOHKOil MepeMeXaeMOCTH Pa3HBIX NOPOX — HAXONSIIHXCH HA ME-
cTe M BHEAPHBIIHXCS MEXAY NVIACTHHAMH KJHBaXa.

Moasoaubie onoa3HH, IIInpoko pacnpocTpaHeHH! CJedbl MOABOLHBIX
OnoJI3HEH, 06pasyiolHXcsl B elle MSACKHX OCajKax, €ClH, AHO BOAOE-
Ma HMeeT HEKOTOpHifl YKJOH. B TekyuuX, HAaCHIIEHHBIX BOAOHK OCax--
Kax OMoJi3aHHe MOMKeT NPOMCXOAMTH IPH HHUYTOXHHIX YIJax YKJIOHA,
He JOCTHTAIONIMX M OAHOro rpapyca. Hauamo corpsiceHusi ‘Boobe
cnoco6erByeT AedopManusM MOPOX, HO B JAaHHOM CJydae OHH Hrpa--
T 0cO6YI0 pOJb, MOCKOJBKY B pe3y/ibTaTe COTPSCEHHS reld B HJIaX
IEPeXOAAT B 30JH, UTO BeNET K PasKHKEHHIO OCaAKa H NOBHIUEHHIO
ero NoABHIKHOCTH. [IpH OIMOJI3aHUM CJIOM CMHHAIOTCA B MEJIKHE CKJaal-
KH, B HHX 00pa3yloTcsi MeJKHe HaJBHIH, KOTODHE TOXe CMHHAIOTCH,
€JOM PacKajiblBalOTCS- Ha KYyCKH, KOTODHE, CKOJb3s IO CKJIOHY, He-
NpABHJBHO NeDPEMEIHBAIOTCS; OYeHb XapaKTepHel NPH3HAKH pacTs-
JKEHMS M PaclJIOMIMBAHHUS CJIOEB. '

CymiecTBEHHEIM NOKAa3aTe/NbCTBOM TOTO, YTO AaHHAs AedopMauus
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SABJISIETCSl CJIEACTBHEM IONBOAHOIO OMOJ3aHHSA, MOMXKHO CYHTATH HpH-
YPOYeHHOCTh AedopMaluH K mauke CJOeB HEGOJBINOH MOIIHOCTH, Or-
PaHHYEHHOH CBEPXY H CHH3Y CJOSIMH, 3aJieTaloliuMy crokoino, OTMme-
JaeTcs TaKke HENPaBUABbHBIN Xapakrtep AedopMauuil, OTCYTCTBHe HX
CBSI3H C PErMOHAJbHBIM TEKTOHHYECKHM IIJIaHOM.

Crpykrypnl ynaotHeHHs. C JeHCTBHEM CHJIBL THXECTH CBS3aHO
06pa3oBaHHe CTPYKTYP, BHEIUIHE CXOAHHIX ¢ TEKTOHHYECKHMH CKAafKa-
MH IIPEPHIBHCTOrO (MAHMOMOP(HOro) Tuma.

ITox BausinMeM Beca BHILIENEKALUIUX NOPOL OCAAKH B TOH HJH HHOIX
Mepe YIJIOTHAIOTCH M YMEHbIIAIOTC B oObeMe. Takoe ymIoTHeHue
CBSI3aHO C NEPErpynnUPOBKOH 3€PeH NOPOJH, HO IVIaBHEIM 06PasoM C
BBIKHMAaHHEM H3 Ocaika BoAb. HaGuiofeHHsT NOKa3BIBalOT, OJHAKO,
YTO Pa3HBe MOPOAH YIJIOTHAIOTCH NOA HAarpy3KOH B Da3HOH CTeleHH.
Hanpumep, cJioM TOMBKO 4TO OCAaXJAEHHOrO HMJa, COAEPIKAMIETO NEpPBO-
HayaJbHO 0 70 06. % BOZBI, MOryT OLITH CXAThl TaK, YTO HX MOII-
HOCTb 'YMEHBIUHTCH INOYTH B uYeThHpe pasa. Topd Takke Jerko oraa-
€T BOJY H YIJIOTHSETCS NOA Harpyskoi: o6pasoBaBUIKiCS H3 CJIOS TOD-
Gba ca0#t yris uMeeT MOLIHOCTb BCero B 15—209% ot Haua/dbHOH Momi-
HOCTHU TOpda.

Ecan Takas Jerko cxumae-
Masl MJHCTasf TOJINA OTJIONKHJIACh
Ha HEPOBHOM MOBEDXHOCTH ¢yHaa-
MEHTa, CJOXKEHHOTO TBEPIBIMH He-
CXKHMaeMbIMH IOPOAAaMH (Hampu-
M€p, Ha KpHCTaMJIudIecKoM (yHnaa-
'MEHTe, NOACTUJIAIOLIEM OCafOYHBIH
4exos IMJIaTQOpME), TO HaJ BH-
crynamMu (yHAaMeHTa BTODHYHAS
MOILIHOCTb OCafKOB OYAET MeHblle,
ueM Haj BnaguHaMmu (puc. 20). Ilo-
CKOJIbKY YIJOTHEHHE INOJ Harpys-
4 : KOH NPHBOAHT K PaBHOMY OTHOCH-

; TEJIbHOMY COKpPaIleHHIO NEepBHUHOR
MOIIHOCTH, abCOJIOTHOE OceJaHue
KDPOBJIH OCAJOYHON TOJINH Haj Bh-
crynoM ¢yHAameHTa 6yneT MeHb-
ure, 4yeM HaJ BNafHHaMH. B pe-
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Puc. 20. Cknagka ymjioTHeHHs Haf
BHCTYNOM (yHRaMeHTa (cXema, IO
Y. Hesuny, c u3sMeHenusMu). 3a-

mMTPHXOBaH ¢yHAaMeHT, Jlunuu 1, 2 3,

4 ~ HayaJBHOE TOJIOKEHHE NOBEPXHO-

cTH choes; 11, 21, 3t 4! — nonoxe-

HHe COOTBETCTBYWIUHX CJOEB IOCHe
YIJIOTHEHHS

3y/abTaTe Hald BHICTYNOM BO3HHKa-
€T BBHINYKJABIH H3TH6 CJI0€B, KOTO-
PHH B crjaxeHHOH ¢opme MOBTO-
psieT ‘¢$opMy BHICTYIIA.

» [omo6roe sBienne Gyner HaG-
JIOAATBCA M TaM, Tie CPEelH CKHUMAEMBIX TVIHH 3ajleTaeT JIHH3a IOPOJ
CO 3HAYHMTEJNbHO MEHbIUEH CKHMAaeMOCThIo. TaKHMH MOPOJAMH SBJIAIOT-
Cd, HalpuMep, NeCYaHHKH MM W3BeCTHSKH, Haj JHH3aMH IecyaHu-
KOB HJIH H3BEeCTHSIKOB B pe3yJbTaTe TOr0 Ke IIpolecca YIJIOTHEHHS
O] Harpy3Ko# B TJIHHAX OYAyT 06pa30BLIBATHCA AHTHK/IHMHAJIH YIJIOT-
HeHusl. Takne cTpykTypH H3BecTHH Ha Bocrouno-Esponefickofl muart-
¢opme. Yribl Ha MX KPHJIbAX BCeraa odeHb MaJjh — He Gosee 1—2°
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CKIaIK# VIJIOTHEHHS TNPEACTABJSIOT MPAKTHYECKHH HHTEpeC. Ha-
psily C TeKTOHHYECKHMH CKJIaJKaMH TPEPBIBHCTOrO THNA OHH MOTYT
CAYXKHTb JIOBYIIKaMH JJIsl He(TH 1 rasa.

HETEKTOHUYECKME AEDOPMALIUN
B TBEPZAbIX FTOPHbIX MOPOAAX

Onosauu. I[TofBoanoe ONoOJ3aHHe MOXKeET OXBAaTHTh YyXKe YyCleBllHe
3aTBepeTb OCa/l0YHEIe MOPOABL. [IpH 5TOM CJOH M HEJble CBHTEI Ipo-
6s1cs1, mpeBpamialoTcs B 6pexunn. OTKanbIBAIOTCH H LEJDHBIE 60J1b-
[IHe TJIACTHHbI CJIOEB H KX Hauek. VI3BecTHhl ONMOJ3HU B (popme mJja-
cruH pasmepom ceoime 1 kM. Ilepememenne raAB6 W IJIACTHH HO JHY
MOp$i TPOHCXOXHT OCOGEHHO JIETKO (Zaxe NPU OUeHb MaJbIX YKJIOHAX)
TaM, TAe AHO CJOXEHO TJMHHCTEIMH IOPOAAMH. Hanpumep, rabi6s 4
NNACTHHBl M3BECTHAKOB M NECYaHHKOB, 3aJjieraiollMx Ha [JHHAX, MO-
IYT GbITh NEpeHeceHbl Ha JeCSITKH KHJOMETPOB OT MeECTa CBOEro KO-
peHHoro 3ajeranus. Tam OHH MOTYT GBITh 3aXODOHEHH cpeiu GoJee
MOJIOLBIX OTJIOKeHHH, 06pasys 9K30TUdecKue 246l06t.. TakOBO, HANPH-
Mep, npoucxoxkjienne JnOpapCKux yTecOB Ha I0ro-BOCTOHUHOM Kasxka-
3¢ — OrPOMHBIX (B COTHH METPOB) IJIbIG H3BECTHSIKOB BepxHeil 10DH,
3aJleraioliux cpelu MJIHH 6appeMCcKOro Bospacra. ATH yTrech mnepeme-
cTaanch To AHY Gappemckoro Mops Ha 20—30 KM. Onoa3ziiue CJIOH
6LIBAIOT CMATH B CJOXKHBIE, 3alMyTaHHHe CKiIaakH. KpynHbie LeabHbIe
OmOJ3IIHe MJACTHHEI HA3biBAIOTCS OAUCTOAUTAMU, 2 TIOTOKH OTAE/]b-
HHX [JIBI6 — OAUCTOCTPOMAMLU,

3HAUHTEJbHYIO POJb B OOpPa30BaHHM HETEKTOHHHECKHX pedopma-
‘Ll TOPHBIX TOPOX, KaK OCaJOYHHEIX, TAK H MarMaTHYeCKHX, WIparoT
ga3eMHBle ONOJI3HM H 00BaJbl, MPOHCXOAAIIHE Ha KPYTHIX CKJIOHAX
nosuH. HaseMHH# ono/3eHb (OJHCTOJHT) MOMKET OXBATHTh IIOIIAAL
B HECKOJBKO KBAaJPATHBIX KHJIOMETPOB M MPHUBECTH K NepeMCILICHHIO
nayexk NOPOJA HAa COTHH METPOB M JlaXKe Ha HECKOJBKO KHJIOMETPOB
puu3 1o ckjoHy. Tosma NOPOX, NPHXOAAULAs B JBHXKEHHE, 0GBIYHO
HMeeT MOIIHOCTb He 60Jblle HeCKONbKHX JecATKOB METPOB. '

B cBsi3M ¢ Ha3eMHBIMH OINOJI3HSAMH B CJIOSIX TOPHBIX NODOZ obpa-

3yI0TCSi KaK PasphBH, TaK M CKIalKH. B BepxHeli 1acTH OMOJ3H: Mpo-

" HCXOMMT PACTsXKEHHe, H TaM BO3HWKAIOT Pa3pLIBRI THIA HOPMAJbHEIX
c6pocoB. B HHKHell 4acTH CKJOHa, [Jle CJIOH BCTPEUalOT COMPOTHBJIE-
HHe CBOEMY JABHKEHHMIO, OHH MOTYT GHITb CMSATH B CKJIaAKH.

Onoy3Hi ¢ HeGOJBIIOH :aMIJIHTYAOH O6jarofaps CKOJbXEHHIO O
KpHBOJIMHEHHOMY BOTHYTOMY KBEpXy pa3pbiBy NIPHBOAAT K HAKJIOHY
CJI0eB IIPOTHB HAMPaBJIEHHs JBHKEHWs ONOJ3Hs. B CBA3H ¢ STHM TP
HaJHYMH GOJBILOTO YHcJaa ONOJ3HEeH B CKJIOHAaX AOJHHBI MOXET CO3-
JaThCs JIOXKHOE NPeACTaBJeHHe, YTO CJIOM BCIOJY NajaioT OT AOJHHEL
110/l OKPY?Kaloll(iie BO3BBILICHHOCTH (PHC. 21).

O6Banbl NPOMCXOAAT B TBEPABIX HPOUHHIX NMOPOAAX, 06pasyoIux
BepTHKa/bHble OOphiBH. TaKOBH H3BECTHAKH, NECYaHHWKH, KBAPLUHTH,

~ MarMaTyuecKue IOPOJLL ¥ AD. PacTpeckuBaHue, HauaBLleecs NMOA BJIHS-
HieM TeKTOHHUeCKHX CHJ H YCHJHBalolleecs B Ipollecce BHIBETPHBA-
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HHsl, TIPHBOJAMT K OTJIaMEIBAHHIO OT OGpbIBa Ik, KOTOpHIE CKaThiBas
10TCs1 BHU3. B pesysibraTte 06pasylorcst o6BasibHble KOHYCHl GpeKYHil —
HarpoOMOX/J€HHS YIJIOBATHIX IJIbI6 (OJHCTOCTPOMEI). MHuorue o6Hapy-

Puc. 21. BuaBaHHHe ONOJSHSMH HapyINeHHS 3ajeraHHsi CJAOEB Ha
" CKAOHAaX JOJHHH (cxema)

KHBaeMble B CJIOSX Pa3HOTO pop,a GpeKuHH fABJIAIOTCA OCTATKaMH IO-
rpeGeHHEIX APeBHHX 06BAJIOB. :

KapcroBbie o6pymenns. B Toslax H3BecTHAKOB, HOJOMHUTOB, IHII-
COB, cOJieli MOJX BJIHMSIHHEM KapCTOBLIX SIBJEHHHA 00pasylTcss NMYyCTOTHL
(memiepnl), KpOBJsi KOTOPHIX 4acTO OOBaJMBaercs, H MYCTOTHI C Teye-
HHEM BpEMEHH 3aNOJHAIOTCH OGMOMKAMH OKDYXaIOWHX MOPOL. Tax
obpasyercss KapcroBasi 6pexuus. Ilociennsisi BcTpeuaercs B HcKomae-
MOM COCTOSIHMHM B (opMe TPyO, BOPOHOK, KapMaHOB B M3BECTHSKAax
J1060ro BO3pacra.

3aru6pi cJ0eB Mo CKJAOHY. Ha KpYTHIX ¥ BBICOKHX CKJOHAax ylle-
JHA B TOPHHX 06JacTAXx HAOJIOAdIOTCH 3arH6GH MO CKJIOHY BEpXHHX
yacrei BepTHKaJIbHO HJIH KPYTO 3ajeralomux cjaoes (puc.22). Takue
3aru6ul BHI3BIBAIOTCH  CHJION
TAXKECTH M IPUYPOUEHH K
BepXHell yacTu ckJoHa. Taw,
rae ectb 3arubbl CJA0EB, OT
reosora Ttpebyercss GoJibliast
OCTOPOXKHOCTh IIPH 3aMepax
3aneranusi nopoa. Haubonee
4acTto 3arubHl 1O CKJAOHY Ha-
6ar0Kal0TCsl B TJHHAX H TVIH-
HHCTHIX CJlaHIlaX, HO MOIYT
nposiBUTbC U B GoJiee TBEp-
JIblx nopopgax. 3arubbl MOTYT
" npuBecTH K 06Gpa3oBaHHIO
IR L2 R ERR L L OS] I -_':;] St JMOoXHBIX aHTHKJIHHaJAEH BAOJB

- m noJauH. B cayyae coMHeHHH
Puc. 22, 3arn6 cnoeB mo ckaoHy (cxema) CJEAYET HMETb B BHAY, UTO B

ray6OKHUX YIIENbAX C KPYTHME -
CKJIOHaMH BIOJHE HAJeXHH 3aMepbl 3ajieraHHs CJI0eB Ha CaMOM
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AHe yuIeJbsi, B TaJbBere, B pycJe pyubeB, T. €. TaM, TAe 3arub mno
CKJIOHY Yy2Ke He MOT CKa3aThCsl.

HepaBHOMepHas HArpyska Ha Ca0M, BuusHHe HepaBHOMepHO# Ha-
IPY3KH Ha CJIOH MOXET MPOSBJATbCS Ha SHAUYUTEbHBIX YYaCTKaX 1
BeCcTH K KPYNHHM AeOpMauisiM, CXOIHBM NO MacwTaly ¢ TEKTOHH-
YeCKHMHU. ,

Fciu Ha MIACTHUYHBIX CJOSX OTJOXKHJIAChL TsAXKejas TOJILa NOpoA,
pacnpejesieHHas 10 IJIOWAJH HEPaBHOMEPHO, TO HEPABHOMEPHAS Ha-
IPy3ka MOXKET 3aCTaBHTh HUXKeJexallue INJIACTHUHblE C/IOM BBIKH-
MaTbCsi M3 OLHHX MecT M HarHeratbcs B Apyrde. B mecrax Harsera-
HUSI CJIOM CKYYMBAIOTCS H CMHHAIOTCH B CKJaAKH. Takue sIBlIeHHs pac-
IIPOCTpaHEHbl, HANpHMep, B IVIACTHUHBIX CJOfAX, MOACTHJIAIOUIHMX BYJ-
KAHOTGHHBIE CBHUTHI, CJIOXEHHble CKOIJIEHHSIMH J1aB M OpeKuHuil ¢ Me-
HAKWEACH Ha TJIOMaAH MOUHOCTBIO.

OueHb BHIPA3UTEJBHO BBDKHMMaHHE IUIACTHYHBEIX CJIOeB IOJ Hepas-
HOMepHOH HArpysKofi NpOSIBJISETCS B paspese mpasoro Gepera Bosaru
61u3 r. Uebokcap. 3/ech MJIacTHYHBIE KPaAcHbE [VIHHBI MEPMCKOTO BO3-
pacTa BEIKAMAIOTCH H3-TIOA BOAOPA3JEJ]OB, TJe OHH HArpymeHbt
GosbIle, W HATHETAlOTCS B JOJHHH, TA€ Harpyska orcyrcTByer. B mec-
Tax HarHETAaHHd CJOH, CKYUHBAsCh, CMHHAIOTCS B CKJIaAKH, KOTOpHIe
CXOMHE CO CKJafKaMH TEKTOHHYECKOTO [MPOUCXOXKAeHHH (puc. 23).

—
——— e —
——

Puc. 23. CkJafikH B NMEePMCKHX KDaCHHIX [JVIHHAX, BHIXKATHX H3-MOJA BOAOpas-
nedqos. Baus r. Yebokeap (mo B. B. Bpouryieesy)

ToJIbKO HCKJIOUHTE/IbHASt TPHYPOYEHHOCTb K COBPEMEHHBIM pa3HO-
OpHEHTHPOBAHHBIM JoauHaM YKa3blBaeT Ha HX ‘HEeTEKTOHHYECKYI0 NpH-
poay. :

AEDOPMAUUN, BbI3bIBAEMbBIE
U3MEHEHUEM OBBEMA TMOPO/J,

YBeanueHue o6bemMa. AHTHADPHT, TOrJiomias BOAY, NEPEXOMUT B THIC
c yseauuenneM o6bema Ha 60%. Dta peakius MOXeT NPOHUCXOAHTEH B
NOBEPXHOCTHHX cJoAX He ray6xe 150 m. OHa sBjsieTcs JAONOJIHH-
'teJIbHBIM TIOBEPXHOCTHHM (DakTOpOM, CNOCOGCTBYIOIIHM NOABEMY slep
AMANHPOBHX CKJIAJOK, €CJAH B CJOXKEHHH siiep y4acTByeT aHTHIPHT
H eCJH TOCHeAHHHA yxe Gb NOAHAT 6/HM3KO K TIOBEPXHOCTH.

Ecnu aHrujapHT 3ajeraetr CJIOSIMH CpefH APYTHX mopoj  (HampH-
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Mep, IVIHH), TO Ipu OoOpasOoBaHHM THIcAa H YBeJHUYeHHH o0beMa CJIOH
rHIICA CMHHAIOTCS B CKJAAJKH HJIM pasbHBaKOTCd Ha KYCKH, HaJBHHY-
THE JApPYr Ha Jpyra. BmecTe c THIICOM CMHHAOTCA B CKJAAAKH H IpO-
cnod rauH (puc. 24).

Puc. 24. Cknajaxu B CJOMCTOM runce, o6pasoBaHHEIe B pe3yJbTaTe YBeJHYEHHSH
o6beMa npd ruaparauuu aurugpura. Iepmckue orioxenns. IHrar Hero-Mekcu-
k0, CHIA (mo ©. IlertHaxoHy)

YBesauueHre 06beMa MOXKET POHCXOAUTh TaKxke B IMIMHAX NPH HX
o6BoaHeHUH. B pesyspTare B CJIOAX IVIMH BO3HHKAIOT OJMHOUHBIE Ma-
JieHbKHe CKJaJKH W HaABHUIH.

Ymenblienne o6bema. O6beM JI060H NOPOAH MOXKET YMEHBIIHTh-
cs. IlpuunHofi yMeHblIeHUs1 00beMa MarMaTHYECKHX IIOPOJ SBJSETCH
OCTHIBAaHHE, 4 OCaJOYHBIX — BBICHIXaHHe. BBICHIXaHHE NDOHCXOAUT B
J106081 mopoie KaK MOPCKOTO, TaK ¥ Ha3eMHOIO IIPOHCXOXAEHHUS: B
U3BeCTHAKAX, NlecuaHuKax, riHHax, jgécce. CyMMapHas mupHHa (3ud-
HHe) TPeIlUH YCHIXaHHS COOTPETCTBYET yMeHBUIEHHI0 00beMa NOPOJH.
Ilo mexaHusmy o6pa3oBaHHS -— 3TO IPEUMYLIECTBEHHO TPEIIHHH OT-
puiBa. OHu 00pasyloT cucreMy OOHIHX TPeLINH, IPHCYTCTBYIOIUX OyK-
BaJIbHO BO BCeX IIOPOJaX, 32 HCKJIOHUEHHEM JIHIIb CaMblX CHITYYUMX H
TeKyunx. Bomnpocel MexaHn3Ma oGpa3oBaHHA TpPEUIMH, B TOM YHCHAE H
CBSI3aHHBIX C yMeHbLIeHHeM o6beMa mopol, OyAYT PpacCMOTPEHH B
HOCJeAYIOIUX TaaBax. B cuabHO XedhopMUPOBaHHEIX MOpPOAAX OOIIHE
TPELIHHE 3aByaJHPOBAHH TPEIIMHAMH, BOSHHUKIUMMH yKe B IIpoliecce
Aedopmanuy.

C ymenblueHHeM ofbema Ocafika BO BpeMs JHTH(DHKALMH, AHAare-
He3a H Mpeo6pa30BaHUS B FOPHYIO NOPOAY CBA3AHBI CTUAOAUTHL, IPel-:
cTaBJjsioune co60d 3y64yaTyio NOBEPXHOCTb COUJIEHEHHS [BYX CJIOEB
UJIH yYacCTKOB OJHOr0O M TOro xe cjaos. Bricora 3y6noB or 2 no 20 cm.
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UacTo BAOJb Takoil 3y6uaToll MOBEPXHOCTH, OCOGEHHO B ee yraybie-
HUSIX, Ha6JOfaeTcs CKOIJIEHHE OCTATOYHOH TJIMHBI, a BEPTHKAJbHHE
IITPHXK YKa3HBAIOT Ha NPOJaBJHBaHHE 3yGUaTHIX BBEICTYNOB B HHXKe-
gexamui caoll. O6HYHO CTHJIONHTH 00pasyloTCs B H3BECTHAKAX H
ponomutax. O6pa3oBaHue CTHJOJHTOB CBSI3aHO C H3OHpATENbHHM
pACTBOpEHHEM IO JAaBJeHHEM Ha OTAEJbHHEIX Y4aCTKax CONpHKacaio-
IIHXCS CJIOEB H BeJeT K HEKOTOPOMY COKDAlIeHHI0 MOLIHOCTH OCaika.

JOEDOPMALMM, BbI3BAHHbBIE
DEACTBUEM NEOHMKOB U BEUHOM
MEP3J10Thb!

Fasuuogucaokauud. YeTBepTHUHBIE JICAHMKH, NOKpHBAaBINKE 3HA-
yyreapHylo Tomanb EBponsl u CepepHofl AMepHKH, B UacTHOCTH
66bylo TepputopHio esponefickoit wactu CCCP, npy ABHXKEHHH Aa-
BUJIM Ha MOACTHJAIOLIHE NOPOAH, BEIKHMAJIH HX H3-TOJ ce6s, TSHYJIH
3a co6oft M npd 3TOM AedOpMHpOBaJU. B pesynbraTe B OAHHX MECTax
BO3HHMKAJH OOLIHpHBIE, NO HECKOJbKHX KHJIOMETPOB B IONEpEYHHKE,
06J1aCTH CKJIaAuaTo-delllyHyaTHX CTPYKTYp; B APYTHX — (GOPMHPOBA-
JUCh HHDBEKTHBHBIE (OPMBHI, CBS3aHHBIE C BHEJpPEHHEM B NOBEPXHOCT-
Hble CJIOH BBDKATHX TAMKECTHIO JEIHUKOB MOACTHAAIOMIHX TJIHHHCTHIX
WIacTHYHBIX MopofX. Takum 06pasoM BOSHHKAH 2AAyuo0uanupsl.

Uame, yeM CKJIaJKH, BCTPeUaioTCs MEPEABHHYTHIE JIEIHHKOM Ha
JeCSTKY KHJIOMETPOB TJIbIGH KOPEHHHBIX IIOPOA — Ae0HUKOo8ble OTTOP-
acerybl. Ecau Takue TABIOH BEJHKH, OHH MOTYT Ka3aTbCs KOPEHHBIMH
BHIXOJIaMH. -

[JISUMOAKCIOKAINH PAa3HHIX THIOB M3BECTHH B OKPEeCTHOCTAX Jle-
HHHTpaja, Ha noGepexbe BanTHiickoro Mops, Ha Basjafickoll BO3BHI-
menHocTH, 6143 r. Kanesa nHa Jlmenpe u B Apyrux mecrax. Jljas HuX
XapaKTepHO, YTO OHH 3aXBaThHIBAIOT TOJBKO CaMble {IOBEPXHOCTHHIE
NOPOAB! (M0 TAyOHMHBl B HECKOJBKO JAECATKOB METPOB), a TaKke 4TO
B HHX YYacTBYIOT TOpPOAH Ji060ro Bo3pacra — BIVIOTh RO ApeBHEYET-
BEPTHYHBIX JOJELHUKOBHIX OTJOMXEHHH, KOTOpHE HHrJe B JPYrHxX
MecTax TeKTOHHYeCKUMH AehOopMalHsIMH He 3aTparuBaroTCs.

Taapoaaxkoautel. CBoeoOpa3HHe NMOBEPXHOCTHHE JHCIOKAIUH BO3-
HHKAIOT B palioHe BeuHOH MepanoTH. Boja, mpoHHKalouUlas IO TPeiu-
HAaM B TOYBY, 3aMep3asi, yBeJauuuBaercsi B o6beme. Ha mosepxHocTh
06pa3yloTcsi BCIYYMBAHHA IOYBH B BuAe 6yrpoB — Oyrphl NyYeHHs.
BuyTpu Takux GyrpoB IOA MOYBOH MOXHO HAaHTH Jed B ¢opMe, HAmo-
MHHAIOIIEH JIaKKOJHT.

[eosor mpu BCTpeYe C IHAPOTAKKOJIHTOM JHOJXKeH CO6JI0faTh OC-
TOPOKHOCTB: KOTAa JeA HOA HouBOf Taer, B HeM o6pasyloTcs ray6o-
KHe IyCTOTH, NPHKPLITHE CBEPXY JHIIb TOHKHM cjoeMm mnoushl. [Tage-
HHe B TaKyl0 IIyCTOTY ONAacHO.
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BYNKAHO-TEKTOHMYECKME
CTPYKTYPbI

XoTs BYJKaHO-TEKTOHHUECKHE CTPYKTYDHl NpUHAJLJEXAT K paspapy
HETEKTOHUYECKHX, 110 pasMepy OHH NPUOJIHXKAIOTCA K KPYNHBIM TEKTO-
HHYECKHM CTPYKTypaM, uMesi oObluHO OO6JHK O6OJbIIMX IpabeHoB.

By/nkaHO-TEKTOHHYECKHMH CTPYKTYpPaMH HA3LBAlOTCH HapylleHHs,
BO3HHXAIOllHe B TeJje BYJKaHHYECKOrO amnnapara B pesyJabTaTe H3Me-
HEHW# JaBJeHUS B MarMaTH4ecKOM odare HJAH B MarMOBBIBOZALIHX
KaHajax, a TakKXe MOJ BJHSHHEM H3OBITOUHOH HAaTPY3KH MarMbl, H3-
BepruyTo#i U3 BYJKAaHHYECKOr'0 oyara Ha MOBEPXHOCTh 3eMJIH.

Korna Gompumine macchl MarMaTHYeCKOrO MaTepHatda, NUTAMOLIEro
BYJKAaH, IOCTYNAKOT M3 Heray0OKO 3aJjleramlllero MarMaTHYeCKOro
pesepByapa, B pe3yJabTaTe pa3rpy3KH NocjaefHero u A0o6aBOYHOrO Har-
pPyXeHHs KPOBJU MOXET NPOH30HTH TpoceJaHHe KDOBJH BMecTe CO
BCcell ByJKaHnuecko#l nocrpoitkoii. [lpu stom obpasyercsa kaasdepa
Apoceanus, WK o0pyueHus. I'y6uHa NpoCemaHUsT MOXKET JOCTH-
ratb 1—2 kM u GoJjiee, a nuaMerp Kanabaep — 15—30 km. :
©Kanpgepsl — 3TO OKpYIJble, OBaJbHbE HJIH uMeiouye Goee
CJIOXKHYIO B NJaHe (GOPMY BNANHHBEL, OTpaHHYEHHble KOJbLEBBHIMU HOp-
MaJbHBIMH c6pOCaMH, HepeAxo CTyNeH4aTHIMH. BcTpeuarorcss Kaabge-
PHL B BHJEe KaK JHMHEHHO BBITAHYTHIX, TaK U KOJbLeoOpasHbx npabe-
HOB. [lHO Kanpiephl ObiBaerT pa3bHTO paAHANbHBIMH, MONEepeyHbLIMH
HJIH TIPOJOJIbHBIMH COpPOCaMH Ha pas3jHYHO omylieHHble 6j0ku. CoHpo-
Cbl MecTaMH 3aMeHsiiorcs ¢uekcypaMmH. [Ipn NOBTOpHOM HEOJHOKpAT-
HOM 1fipocefanuu 06GpasyoTcs Pa3HOBO3PACTHBIE BJIOXKEHHBIE IPYT B
Apyra Kanpjepsl (puc. 25).
© K uucay MmeHee pacnpocTpaHeHHBIX, YeM KaJbAephl, BYJIKAHO-TEK-
TOHHYECKHX CTPYKTYP OTHOCSTCH BYJAKAaHO-TEKTOHHYECKHE MOLHATHSA.
Onu npeacrasasfiorT cob60il B3AYTHA B CTPYKType paHee cHOPMHPOBAB-
HIErOCS BYJIK@HHYECKOTO KOMILIEKCa HJIH HEBYJKaHHYeCKHX TIOpPOZ,
BO3HHKAIOUIHE Haj BHOBb ‘0o0pasyiollefics MarmMaTHYecKOH KaMepoi
IIPH 3aNOJHEeHHH €e MarMaTHYeCKHM BellecTBOM. Marmaruyeckuii pac:
N/1aB HepelKO HCIOJb3yeT IIPH I9TOM MNOBEPXHOCTH HECOTJIACHA HJH
pasjenbl MeXAy CJOSIMH #, pacTeKascCh BJAOJb 3THX PasjesoB, NpPH-
fIOAHUMAET BhILIENEeKAlHe TIOPOIHL.

METEOPUTHBIE KPATEPbI
(ACTPOBJIEMbI)

Ilpn mageHHu KpyHmHBIX METEODUTOB Ha INOBEPXHOCTb 3eMJH B pe-
3yJabTaTe yAapa NPOHCXOAST HapyUIEHHss B 3ajleTaHHH  TIPHIIOBEDX-
HOCTHBIX TOPHBIX MOPOA. B HHX BO3HHKAIOT KpaTeph, Ha3nBaeMbe
Takke acrpobaemamu («3Be3NHBIMH paHaMu»). B Hacrosimiee Bpems
Ha TNOBePXHOCTH MaTepPHKOB 3eMsiH M3BecTHO okoso 100 cTpykTyp,
KOTOPble MOXHO C IMOJHOH JOCTOBEPHOCTBIO OTHECTH K UHCAY MeTeo-
puTHHIX KpaTepoB. OHH HMEIOT OYeHb Da3HBIHl BO3PACT: OT HECKOJb-
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Bl BEN113N0BEpXHOCTHbI
(reputepuuecknii)
ouar

Puc. 25. Mopdonorus u  BHyTpeHHEe CTpOeHHe kaapaep (mo
E. E. MHJIaHOBCKOMY):
a— 3akphiTas (KOHIEHTPHUECKas) = Kajibaepa Hroponropo (Tansa--
uus1), maomans 300 xkm%; 6 — OTKpHITasA (3KCUEHTpHYeCKas) KaJb-
nepa Mepy (Tansanus), maomans 40 KM%, 8 — CXeMaTHYeCKHi:
paspe3 KajbAePH C MOJIOJBM BYJIKaHOM BHYTDH

kux po 2000 mau. jer. EcTecTBeHHO, UTO H cTeneHb COXPaHHOCTH HX
¥ (opMa BHpaXKeHHs Ha NOBEPXHOCTH BECbMa Pa3HbIC. '
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JlnaMeTpel METEOPHTHBIX KPaTepoB KouIeGMIOTCA B IIHPOKHX Mpene-
Jax — or 25 M jgo 100 xM. Haubosee uacto BCTpPeUAlOTCS KpaTeph
¢ monepeuHdkoM oT 2 go 30 kM. Kpartepn umeoT ¢opMy ymJoIleH-
HO# yaiu ¢ rayGuHOH, paBrOH ~1/3 nuamerpa. Popma YCIOXKHAETCH,
KOTJAa CJUBAETCS HECKOJBKO KPaTepos.

[Topoxsl, cnarapmue CTeHKH M JIHO METEODUTHOIO Kparepa, pas-
JAENSAIOTCS HAa KOMIUIEKCHl YETKHMH (IOBEPXHOCTAMH. LIOKOMbHEIA KOM-
IJIeKC COCTOMT H3 KOPEHHBIX IODOJ MECTHOCTH, NOABEPTIIMXCA pact-
PECKHBAHHIO MPH yaape Mereopura. KONTOreHHH# KOMIJIEKC BHIIOJ-
HSIeT AHO KpaTepa H COCTOHT H3 OOJIOMOYHBIX M MOABEPrIIHXCA Hac-
THYHOMY PacIJIaBJEHHIO MOPOJ, BOSHUKIIHNX B pesy/bTare yaapa, —
umnaxturos. IToMHMO MeXaHHYeCKOro yhapa NpH NajJeHUH METeopHTa
PasBUBAIOTCS OYeHb BHICOKHE TeMuepartypbl (mo 10 C) n nasaenue
(103—10* x6ap). ITponcxoNUT YacTHUHOE [JIaBJCHHE IIOPOL, H TOA
BJHSIHHEM BBLICOKHX AABJIEHHH H TeMmepaTyp 00pasylorcsi HOBHE MH-
HepaJsibHbele Momu(ukanun. Hanpumep, kBapy (maorHocTb 2,6) nmepexo-
IAT B KO3CUT (mIOTHOCTH 2,9) M cTHmoBepuT (mirorHOCTb 4,3). KpHC-
TaAJJIHYECKHE IOPOJABl YACTHUHO NEPEXONAT B CTeKJIO0. JIpoOJeHHHIH H
paclJIaBJieHHHIH MaTepHay BHIOpacHBAaeTCs BBEPX H B CTOPOHH H
YacTHYHO BAABJHBAeTCd B AHO Kpartepa. UacTb BHOPOLICHHOIO MaTte-
puania nagaer o6paTHO B KpaTtep. 3a mpeiesaMHu mocaeiHero GopMu-
PyeTcs HaCLIUTHON BaJ.

IToBepx KONTOI'®HHOTO KOMILIEKCA MOXKeT 3aJIeraTh KOMILIEKC
«3amnoJHAIoLNE», 06pasoBaBlniics B BORHOM OGaccefiHe, 3alOJHHB-
meM KpaTep. DTOT KOMIUIEKC HHBeJHDYeT kpaTep. Bhilie mMoryr saje-
raTh NOPOAH <«MEPEKPHBAIONIEr0» KOMILIEKCAa, KOTOpble HMEIT perHo-
HaJIbHOe paclipejiejieHHe U NOJHOCTBIO 3aXOPOHAIOT KpaTep.

MereopuTHEIE KpaTepH JOBOJBHO AOJATO COXPAHAIOTCA B IYCTHIH:
HBEIX YCJIOBHfX, TA€ MPOLECCH BHIBETPHBaHHA ocnabieHsl. Hanpumep,
B MycThiHe ApH30Ha COXpDaHHJICA KpaTep ¢ nomepeunukom 1200 M u
ray6unoit okoso 180 M. KpaTepHrlil BaJ, ycesiHHBIA 06JOMKaMH BHO-
POIIEHHHX IIOPOA, TOAHHMAaeTcss Hal yPOBHeM OKPyXalolledl MeCTHO-
cti Ha 45 M. CroM KOpeHHBIX NODOJ JIeKaT BOKDYT COBEpIIEHHO
TOPH30HTAJNBHO, HO OJIHXKe K KpaTepy NPUNOAHATH H Jaxke MeCTaMH
3anpokuHyTH. Kpatep oOpasoBajcs mpH NafeHHMH MeTeOPHTAa OKOJO
10 000 ner Tomy Haszaf.

BeposaTHo, 3HauyuTesbHO GJHXKe K HaleMy BpeMeHH o0pasoBasach
Ipylnna MeTeopHTHHIX KpartepoB Ha 0. Caapemaa B dcrouckoii CCP,
caMBlit GOJIBLION M3 KOTOPBIX uMeeT nomepeuHuk B 110 M.

Ho B ymepeHHOM H BJIaXHOM KJIHMaTe MeTEOPUTHHIE KpPaTepH
OBICTPO PA3PYIIAIOTCA H CTAHOBATCA He3aMeTHHIMH. Ha coBpeMEeHHBIX
KOCMHYRCKHX CHHUMKax CKBO3b INOBEDXHOCTHHIH JaHZmApT C JiecaMH
M BO3JeJaHHBIMH 3eMJSIMH BO MHOT'HX MeCTax IPOIVIAAHBAIOT HEKHe
«KOJIblleBBIE CTPYKTYPHl», NPHPOAA KOTODHIX ellie He BIOJHe sCHA,
BeposaTHO, OHH HMeEIOT OYeHb pas3HOe TpoHucxoxiAeHHe. TOJbKO HeKO-
TOPHIE H3 HUX, BO3MOXHO, SBJIFIOTCS OCTATKaMH IPEBHHX PaspylleH-
HBIX actpobJieM, JApyrue MOryT OHITb CTPYKTYpaMyu MarMaTHIeCKOTO
# TeKTOHHYECKOD'O MPOHCXOXKJSHHS. ‘



TNABA 3

CBA3HbIE TEKTOHUYECKUE
JEDPOPMALMM

CBS3HbIE JE®OPMALIMM B CITOUCTBIX
FOPHbIX MOPOOAX

Casi3Hble gedOpMalHy B CJAOHCTHIX TOPHHIX NOpOAaxX NPOABIAIOTCA
riaBHEM 06pasom B popme u3ru6op caoes. Ilpn 5TOM cJIOH TIIABHO Me-
HAIOT CBO€ 3ajeranue, Hampumep, €J1OM, TOPDH3OHTAJIbHBIE Ha KaKOM-
160 yuacTKe, HA COCEJHEM YYacTKe HAKJIOHAIOTCA MOA TeM HJIH HHBIM
YIJIOM K TOPH30HTY, COXPaHSIOT Ha HeKOTOPOM TDOTAXKEHHH HAKJIOH,
a 3aTeM CHOBAa BO3BPALIAIOTCS K TOPH3OHTAJbHOMY moJoxeHuio. HMan
CJIOH HCOBITHIBAIOT MOJHBI Tepern6: HAKJIOHAACH B OJHY CTOPOHY,
OHM H4 HeKOTOPOM DAaCCTOSHHM TIpHOGPETAIOT HAK/NIOH B NPOTHBONO-
J0XHYI0 cTOpoHy. CBsi3HHE Ne(QOpMalHH NPOABJIAITCA TaKXKe B H3-
MEHEeHHH MOIIHOCTH CJIOEB.

Jedopmanuontble CTPYKTyphl OLIBAIOT Pa3HBIX PasMepoB: OT 06-
IIMPHBIX BNAJMH ¥ BBI'HGOB B COTHH H Jaxe THICAYA KHJOMETPOB B
TONepeYHHKe, Yepe3 CKJIaJKH pasMepoM B HeCKOJbKO KHJIOMETPOB HJIH
COTHH M [IecATKH METPOB 1O MeJKOH nioi4arocTu CaHTHMETPOBBIX H
MeHBIIMX pa3mepoB. [ledopMalvoHHbE CTPYKTYPHl PasHBIX pasMeposn
MOTYT COYETaThCsi, HaKJaAblBasiCh APYr Ha JApyra B KayecTse ABJIEHUN
Pa3HOTO NOPAAKA: GOJBIIOK H3rHG MOMKeT OBITh OCHONKHEH KPYIHBIMH
CKJIAaZKaMH, a NocJefnne — Bce Gojdee MeakuMmu. Jlag npaBHIbHOrO
CTPYKTYPHOTO aHaJM3a Haf0 YMeTb Das3jHyaTh CTPYKTYpHbIE $opmut
pa3HBIX MOPSAKOB ¥ PAaCCMaTPHBAThL X MO OTJAENLHOCTH H B COYeTa-
upd. CJeiyeT pasiHyaTh Mera-, Makpo- ¥ MHKPOCTPYKTYpnl. Mera-
CTPYKTYDH H3MEPHIOTCH HECATKaMH W COTHAMH KHJOMETPOB B mome:
PEeYHHKEe; MaKPOCTPYKTYPHI, ¢ KOTOPHIMH Yallle BCETrO BCTPEYaeTcs reo-
JIOT-CheMUIHK, MMEIOT pa3Mepbl OT HEeCKOJIbKHX KHJIOMETPOB 10 MeT-
POB, a MHUKPOCTPYKTYPH — 3TO (ODPMEI, H3MepAeMble CaHTUMETPaMHK
H MeJbye.

MOHOKAUHA DL

[Tpu msrubax croeB BOBHHKAIOT YYacTKH, B Ipelenax KOTOPHIX
CJIOH COXPAHSIOT €IHHOOGPA3HBIH HAKJIOH: B ORHY CTOPOHY H TOX OA-
HEM YIJIOM. DTO YHaCTKH MOHOKAUHAAbHO20 3ane2anus cioes. Ecan
y4acTOK MOHOKJMHAJBHOTO 3aJIeTaHHsi BEJIHK — He MEHee HEeCKOJb-
KHX COTE€H MeTpOB IO HaNpaBJIeHHIO NafeHHs CJIOEB, TOBOPAT O MOHO-
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KAUHQAL KaK O caMocTosTeJbHOH ¢dopme 3aneranus, OgHako BhAese-
HHe Tako# (QOpPMEBI YCJOBHO, IOTOMY 4TO B AEHCTBHTEJbHOCTH MOHO-
KJIMHaMb HUKOTAa He OniBaeT caMmoctoaTenabHoH. Oua obpasyercss Ha
nepern6ax, CBA3LBAOIAX MeXAY Cco60H ABa yyacTka C MHBHIM 3aJjiera-
HHEM CJIOEB, HO PaCHOJOXKEHHHX Ha DPa3HBHIX YPOBHAX. Ecad MoHO-
KJIHHAAb COeAHHAET YYacTKH € DOPU3OHTAJBHEIM HJM IOJONOHAaKJIOH-
HBHIM 3a/1eraHueM CJI0€B, OHA BXOJHUT B COCTaB (pJeKCypHl (CM. HuKe).
Hax/loHHO J1exKaT CJIoM Takke Ha KpPBUIbSAX mporu60B H BHITHGOB
CJIOEB HJMH KPYIHHIX CKJA4f0K, H B 3TOM CJydYae MOHOK/JHHAJH COC-
TaBJISIOT YacTH 3THX CTPYKTYPHBIX (OPM.

MoHoK/IMHaMb XapaKTepU3yercs HalpaBJeHHeM H YIJIOM TNafeHus
CJIOEB, IUHPHUHON H IJHHOMN.

Kpynnass MOHOK/IHHANb MOMKeT GBITb OC/IOKHEHA CTPYKTYPHBIMH
$opMamMu BTOPOro NOPAAKA, KOTODHIE BHIPAMKEHH  JOTIONHUTE/IbHEIMU
M3rH0amMu CJI0eB KaK N0 NPOCTHPAHMIO, TaK H MO MAfEHHIO MOHOKJIH-
Haau. YuacTkH 6oJiee HOJIOTOTO 3ajleraHHsl Ha (oHe MOHOKJIHHAMH
HOCAT HA3BaHHE CTPYKTYPHBIX Teppac. Ecnu’ Takas Teppaca uMeer
BHI IIOINAJAKH, BHITAHYTOH MO HANPaBJSHHIO MAJEHHS MOHOKJIHHAJH,
TO 3TO CTPYKTYpHHIA Hoc. Ha KapTe CTPATOM3OTHIC OH BHIPHCOBHIBA-
€rcs B BHAE MHIca (puc. 26, A). ' ’ ‘
ST ,

=300 —400, —300 —200 |

0 Hy#buisen

Puc. 26. Ctpyxrypumii HOC (A) H cMuEKawomee Kpusio ¢uaexcypsl (5) ma kpmsbax

HTYJ/IeBCKOTO NOJHATHSA. CTPAaTOM3OTHNCH NO KPOBJe IUBATEPHHOBOrO TOPH3OHTA
(no  E. H. TlepMsaxony, us paborat H. C. Illatckoro). HJjmua duekcypH. oKoJ0
S 60 kM. Pa3pe3 no smuanu I—I cMm. puc. 45,6

DAEKCYPA

Ecau ABa ydacTKa TOPH3QHTAJBHOTO HJIM HAaKJIOHHOTO 3aJETraHHs
€JI0eB, HaxoAslluecs Ha DPa3HBIX FODH30OHTAJbHBIX YDPOBHAX, CTyIeHe-
00pasHo CBA3aHH MeXAy coboll Gosiee KPYTHIM 3ajleTraHHEM CJIOEB, TO
Takasi ¢opma HaseBaerca  gaexcypoid (puc. 26,5, <M. Takxe
puc. 45). ¥V c¢Jekcyphl pasiHyalOT BepxHee, CMBIKAWOLlee, H HHKHee
KPBIbS. 3ajleraHue C€J0eB Ha CMBIKAKIeM Kpblie (IeKCYPHl MOXKeT
OBITh JIOOBIM: OT CaMOr0 MOJIOTOTO 10 BEePTHKAJIbHOTO H Jaxe Kpy-
OO OHPOKHHYTOTO.

Diekcypa XxapakTepH3yeTCsi yrJIaMH NaJeHHS CJOeB Ha BCeX
TPeX KPbIIbsX, BEDTHKAJbHOW aMIIUTYAOH M IUHDHHOH, H3MepseMOi -
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TI0 npocmpaﬁmo cMbIKapomero Kpesia. CleyerT HMeTb B BHAY, YTO IO
IPOCTHPAHHIO BCErAa MEHSIOTCH KaK aMIIMTyAa GJeKCyphl, Tak H
Yroa najeHus ee CMHKaomero Kphiia. ®uekcypa MOMXeT MONHOCTBIQ
BBLIKJHHHTHCS M CJAHTbCA ¢ OOLIMM TOPH3OHTAJbHHIM HJIH MOHOKJIH-
HaJIbHBIM 3aJIETaHHEM CJIOEB.

. DJekCyphl Ha MOHOKJHHAJAX B 3aBHCHMOCTH OT HampaBJjeHUs
NajileHuss CMBIKAIOIIErO Kphblia PasfessioTcss Ha MNONMyTHHE (CHHTETH:
HecKHe) M BCTpeuHble (aHTHTeTHYecKHe). B mepBBIX CMBIKaiollee Kpbl-
JI0 majaerT B TOM Ke HampaBJeHHH, YTO M BCSH MOHOKJHHAJb, BO BTO-
PHIX — HaBCTPEUYy MaJeHHI0 MOHOKJHMHANH (pHC. 27).

e S e N N
////// &S % \\\\\\ l////////,,/
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Puc, 27. daekcypH Ha KpPbIbAX NOAHATHA: CHHTETHYECKHE B uem-pe # Ha BOCTOKE
¥ aHTHTeTHYeCKHe Ha 3amajHoM kKpuule, -Cesepo-CocbBHHCKHE 6ypoyroJibHuA Gac-
, ceiin (mo B. A. Jluzepy):
1 — naneo3oll, BepXHAA Iopa, APYCH: 2 — KeJIOBeHCKUH, 3—-oxc¢opncxnn, 4 —
Knmepnuxcxuu 5 — BepxHss 10pa — HUXKHHE Med; 6 — BepXHHH MeJs; 7 — maJjeo-
LeH-30UeH; 8—9 — OJHroueH; IO—paapuau .

Hepenko nHabmonaiorcs cepud Quiekcyp, pacnonomenﬂmx IpyT 3a
ApyroM. DTo JECTHHLB MM Kackaisl ¢uekcyp (ecin oHu Bce obpa-
LIeHBl B OLHY CTOPOHY).

Huorna rosopsr o ropnaomanbnmx qmexcypax uMes B BUIY pe3-
KHE MeCTHhHIE€ H3MEHEeHHSl NMPOCTHPAHUS KPyTo3ajieraiollux CJoes, IIpo-
HcxoAsiuue Ha ¢(oHe uX B ODIIEM XOPOLIO BHJAGPXKHBAKOLIErocd Ha
GOJIBIIOM NPOTSXKEHHH €IHHOOOpa3HOro mpocTHpaHHsA. Takue H3rHOB
BHJHBI Ha FOPH30HTAJIBHHX Cpe3ax. :

BOJIbIUIME NPOTMELI U BbIrUBDI
(CUHEKNU3bI M AHTEKITU3b!) -

[Ipocnexusas coM OXHOTO H TOro K€ BO3pacTa Ha OOJbIIHX
TIPOCTPAHCTBAX, MOXKHO 3aMETHTb B HX 3a/leraHHH OOLIADHBIE NOHH-
SKEHHS, WX NPOTrHOBI, ¥ CTOMb e OGIIMPHEE MOLHATHS, HJH BHICH-
6L AMnJmTyna GoabuIux nporu6oB U BHIIHOOB H3MepsieTcs 06131111{0
HECKOJIKHMH KHJIOMETPaMH, 'HO MOXeT ZocTHrath H 10—12 kM. B mo-
NIepeYHHKE OHH OOCTHrAIOT OECcsITKOB, COTeH M GoJiee THICAYH KHJIO-
METpPOB. ' .

MoWHOCTb OTNIOXKEHUH B NMpefesax GONBUIMX NPOrHGOB M BHTHGOB
OGBIMHO 3aKOHOMEPHO MeHsiercsi, Gyayun GoJibilie B mEHTpe NPOTHGA
¥ yMeHbIUAsiCb Ha CKJOHAX ero M K CBOAY coceiHero Buiru6a. Ha BH-
rubax NOCIeLOBATENbHOE yMeHbIIEHHE MOIIHOCTH YacTo  TIpHBOAMT K
- TIOJHOMY BLIKIHHMBAHHIO, TIO KpaliHe#i Mepe, HEKOTOPBIX CBHT, HaKoI-
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JeHHBIX B nporubax. IlostomMy orHOCHTENBHO TIy6okHe CIOH B ITHX
CTPYKTYpax 3aJieratoT Kpyde, ueM IHOBepPXHOCTHHIE.

Hau6osee npoctel 6osbline Nporu6bi ¥ BHIHOLI, MPHYPOYEHHBIE K
CIOKOHHBIM yuacTKaM 3eMHOH KOophi — miatdopmaM. Yrib NajeHHs
CJI0€B Ha KPBIIbAX 3TOH DMPYNIL CTPYKTYD Upe3BHIYAHHO Masbl H COC-
TaBJsAIOT HeGosblHe RONH rpanyca. OGBIYHO OHHM H3MEpHIOTCH IO
H3MEHEHHIO IVIyOHHB KaKoro-lubo TOpH30HTa WIH [OACTHAAIOLIEro
OoCcafouHBle CJIOH KPHCTAJUIMUECKOro ¢yHAaMeHTa B MeTpax Ha | Km
paccrosHuA. 2—3 M Ha | KM — OOBIYHBIHA VKJIOH, HaOJIOZAIIIHACT
Ha KDPHUIbAX Takux CTPYKTyp. IIporu6m 3toro THila Ha3HBAWTCA CU-
HeKaAusamu, a pasjejsollue UX BBITHOB — axrexaudamu. Ilnarcop-
MeHHBEIe CHHeKJH3bl W aHTEKJIH3Bl OCJOXKHAKTCA AeGopMalUsiMU BTO-
poro nopaaxa. Hanpumep, Ha HX KpHJIbAX o06pasyioTcs JeCTHHUR
MEJKHX GJIeKCyp.

IIpaMepoM CHHEKJIM3B MOXET CJIYXKHTb MOCKOBCKas CHHEK/IH3a
(puc. 28,a). B neHTpasbHOM YacTH CHHEKJH3B IJyGuHAa 3ajieraHus
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: Puc. 28. CxeMaTHYeCKHE TeOJIOTHUECKHE Pa3Pe3H:
a —uepe3 MockoBekywo cunekausy (mo B. A. Cokonosy); 6 —uepes Bopomex-
CKylo anreksu3y (mo A. M. Mymenxo, ¢ ynpoumenusmu)

KPHCTAJJIMYeCKOro ¢yHnamMenTa npeBeimaer 3 kM. OyHIaMEHT NOAHH-
MaeTcs K CeBepy M K IOTy M BHIXOAMT Ha NOBEPXHOCTh Ha ABYX MPH-
MBIKAIOINX aHTeKknusax: Baartuiicko#i (Banrtuficku#t mur) u Bopo-
Hexcko#. Kpucrajuueckuit QyHIaMEeHT NOKPHIBAETCH OCAJOYUHBIMIT
NOpOJaMH BEPXHEro IpoTepo30s, 1ajeo30s1 H Me30KalHO305, KOTOPHE
B LeJOM 3aJIeraloT B BHAE OrpoMHOH yamu. Eciau paccrosinne or BH-
XONOB KDHCTAJJIHYECKOTO (HYHAAMEHTA HA I0KHOM Kpblie Baaruiickoro
WIHTa H Ha CeBepHOM CKJOHe Boponexckoro Buru6a cuuTaTh mome-
PEUHHKOM CHHEKJIU3Bl, TO OH OKashiBaeTcs paBHbM 1300 kM. Takum
06pasoM, TajeHHe CJI0EB HAa KPHUIbSX CHHEKJH3H PaBHO NpPHGJIH3H-
TeJbHO 2,5 M Ha 1 KM paccrosiuus. B LeHTpaJbHON 9YacTH CHHeKIH-

46



30 HaOgopaercsi HauboJee MOJNHBIR W MOUIHBIH pa3pe3 OCaAOYHBIX
[DOPOJ BEPXHEro MpPOTEpO30sl, HIXKHEro [aneo30sl, AeBOHA, KapOoHa,
nepMu, pH, Mena. K kpasM cHHEKJH3b BCE BTH OTJIOXKEHHS IOCTe-
TIeHHO BHIKJIHHWBAIOTCI, OHH TOJAHOCTBIO TIPONANAa0T Ha CKJIoHe Dau-
THHCKOTO IIHTA M CTAHOBATCS Upe3BBIUafiHO MaJOMOLIHBIMH Ha Bopo-
HexcKofl aHreknuse (puc, 28,6). Kpoubss MOCKOBCKOH CHHEKJIH3H
OCJIOKHEHB! AMCIOKALUSAMH 2-TO NOpAAKa: (uekcypaMH, CTPYKTYpPHH-
MH TeppacaMy ¥ BEPTHKAJIbHEIMH CMEIUIEHHSIMH MO Pa3pHIBaM.

Cpenu aHTeK/NH3, HAGJIONAEMBIX B 4YexJje APEBHHX IIaT(ODM, Bh-
HeJSIIOTCS TakWe, B siApax KOTOPBIX M3-NOJ OCAJOYHHIX CIIOKOHHO Je-
JKaI¥X CJ0eB BHIXOJHT Ha IOBEPXHOCTh CHJBHO AHMCJIOLMPOBaHHOE U
MeTaMop(u30BaHHOE JOKeMOpHHACKOe KpHCTALJIHYecKoe OCHOBaHHe
naaTpopM. DTH aHTEKJIH3bl HOCAT Ha3BaHHE KPUCTANAUHECKUX WUTOS.
IlpuMepoM siBasiercs Dantuiickuil IUT, CJOXKEHHHIH B cBoeM oOOHa-
JKEHHOM sjpe MeTaMop()H30BAHHHIMH apXeHCKUMH H HHKHeNpPOTepo-
30fCKMMHU NOPOAAMH H OKPYKEHHBIN MO Nmepu(epHUH CIOKOHHO 3ajera-
oUIIMH (C NIOJIOTHM TiafieHHeM OT LINTa HapyXKy) BepXHempoTepo3ol-
CKHMH H T1a71e030HCKHMM OTJIOXKEHHAMH 4exjaa JpeBHelr BoctouHo-
Esponefickoit mrardopmsl. s aHTeKIH3 MOJOALIX maaTdhopM, B fLpe
KOTOPHIX O0HaxaeTcs NaJjeo30HCKOe CKIaAyaToe OCHOBAaHHE, TEPMHH
IIUT» OOBIYHO He yROTpebasercs.

Caepyer moguepKHYThb, YTO CHHEK/JH3BI M aHTEKJH3bl, KaK H JIO-
Oble JIpyrue CTPYKTYpH, BCerja CYIIECTBYIOT Kak (PODMHI 3ajieraHuf
NOPOX ONpeReJeHHOrO BO3paCcTHOTO HHTepBaJja. Hampumep, mosoxke-
HHe M (PODMa CHHEKNHM3 M aHTekJu3 Ha Pycckoli naatgpopme B Toi
HJIH HHOH Mepe MeHSJHCh OT OLHOTO TeOJOTHYeCKOTO NepHOJa K ApY-
ToMy. McTopusi CHHEK/M3 H aHTEKJH3 BOCCTAHABJIMBAETCH IO pacmpe-
JleNleHHIo MOIHOCTeH u (auHil 0caJOYHEIX NOPOA Ha PAa3HEIX YPOBHAX
paspesa uexJja. ‘

B nHOCTpaHHON JHTEpAType BMECTO «CHHEK/INM3a» M «aHTEK/IH3a»
YacTO MPUMEHSIOTCH TePMHHBl «0acceliH» H «CBOA». ITa TEPMHHOJO-
THS BCTPEYAETCs H B COBETCKOH JHTepaType INPEHMYILECTBEHHO IIpHU-
MEHHTEeJIbHO K nporn6am H BHIHOaM OTHOCHTENBHO HEGOJBIINX pas-
Mepos. Bosbmoft m Manwil pasmMepel B 3TOM <JydYae pasaHuaioTCs
ycaoBHo. [lpn omucanum cTpoeHHs TOH WM MHOM 06JACTH BHINEAAIOT
CHHEKJH3Bl H aHTeKJH3bl, 6accelHBl M CBOIHI Da3HBHIX MOPAJKOB: Ca-
Mble KpynHbele 1-ro nopsiika, MeHblle — 2-To Nopsigka u T. 4. [panu-

Ubl MEXAY CTPYKTYPaMH Pa3HbIX MOPSAAKOB YCTAHABJIHBAIOTCA HAJA
KaxJaoro caydas.

CKNAAKH. OCHOBHBLIE OCOBEHHOCTH
UX MOPONOFUM

Hsruber cioes, Gojee peskHe H HMEIOIIHE 3HAYHUTEJNbHO MEHbBUIHE
PasMepHl, YeM CHHEKJH3h U aHTEK/H3H, GacCefHBl W CBOALI, Ha3bIBa-
IoTca ckaadkamu. :

Cknagku OHIBAIOT Pa3/MYHEIMH K4K [O BeJHYHHE, TaK H IO ¢dop-
me. CyIlecTBYIOT CKMaJKH € Da3MaxoM, U3MePSIeMbIM HeCKOJbKHMH
KHJIOMETPaMH; MHOTHE CKJaJKH UMEIT IIHPHHY M BBICOTY B COTHH
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METPOB; He MeHee YacThl CKJAaJAKH, U3MepsAeMble NeCATKAMH METPOB;
HO CYIILeCTBYIOT CK/JaJAKH H 3HAUHTEJBHO MeJbyie, pasMepoM (B IIHDH-
Hy H BBHICOTY) B HECKOJbKO CAaHTHMETPOB M MeHbHIe, TePeXOAsflHe B
c1abylo MODHIMHUCTOCTb CJI0eB. TakHe MeJbyajinive CKJIajKH Ha3bl-
BAIOTCH MJIOHYATOCTBIO. Mopdosoruueckue pasjinyus 103BOJAIOT BH-
JEJUTh CPelH CKIaaoK 00JbllIoe KOJHYeCTBO pasHoBHIHOcTeH. PopMa
CKJIAJIOK OTpaxkaeT ycJaoBusi ux of6pasoBanusi. OJHako B 3ToH riase
pedb OyJeT HATH TOJBKO O MOP(OJOTHUYECKHX Pas3IHYHAX MEXAy OT-
JeJbHBIMH CKJaJKaMHU.

OcranoBuMcs Ha TeX MOPQOJOTHUECKHX UepTaX CKJIaJOK, KOTOpHE
NPOSIBJSIOTCS B NONEPEUHOM BEPTHKAJBLHOM pa3pese HX.

ITpexxne Bcero OTMETHM, YTO B TEOJIOTHH CKJAaAKOH Ha3bIBAOT

OXUH H3THG CA0eB — BBEpPX HJH BHH3, WIH B cTOpoHy. Takum obpa-
30M, CKJaJKa COCTOHT H3 MecTa meperuba clioeB, Ha3hBaeMOro 3aM-
KOM CKAGOKU, U ABYX Kpblibes. 3aMOK MMeeT M BHNYK/as KBEPXy H
BOTHyTas c¢KJjagku (puc. 29). Ecnu cklagku cAeayioT oHa 3a Apy-
roi, HEOCPEeJCTBEHHO Iepexois ADYr B ApPyra, TO TIpaHHIa MeXIy
IBYyMSl COCEIHMMH CKJIZfKaMH MOXKeT ObIThb YCJIOBHO IpOBeJeHa B
J060M MecTe KpBLIA HJIH yepe3 J0GOM CBOA — KaK BHMYKJAHH, Tak
¥ BOTHYTBHIH. PakTHYECKH JABe COCefHHe CKJAIKH HMeioT o6lee KpHi-
JIO; OIHZKO 3aMKH HX CaMOCTOSITEJbHBl U HanpaBJeHbl CBOMMH H3rd-
6aMHu B NPOTHBOTOJIOXKHBIE CTOPOHHL.
- Kpblabs cknamok MOTYr GbIThb TaKkKe IPOTHBONOCTABJIEHB S0Py
' ckaadku: PaspeneHne 3T0 YCJIOBHO, HO MpakTHYECKH yaoO6HO. SIapom
CUMTAIOT BHYTPEHHIOIO YacThb CKJaJKH,  DAacHOJOXEHHYI0 MeXAy
KDBUIBSIMH H 3aMKOM. ‘

Pasznnualor cxkJIajKH aHTHK/IMHAJbHEIE W CHHKJHHAJbHBE, Ha3bl-
BaeMble TAKKe IMPOCTO GHTUKAUHAAAMU U CUHKAUHAAAMU. OHU OTJIH-
qalTcs APYr OT Apyra TeM, YTO B QHTHKJIHHAJNAX B SIAPe HAXOAATCS
Gonee ApeBHHe NOPOAH, 4eM Ha KPBLIbSX; B CHHKIMHAJIAX XKe SAPC

" cyokeHo Oosiee mononnIMH nopopaMHu. Ecan ciou snexar B HOpMaJib-
HOH MOC/NeNOBATEJNbHOCTH, T. €. OTHOCHTEJIbHO GoJiee ApeBHHE CMeHs-
“IOTCA BBEPX MO paspesy Bojiee MOJOALIMH CJOAMH, TO AHTHKIHHAJbL-
Hble CKJIaAKH BHIYKJB, a CHHKJMHAJbHbIE BOTHYTH. Taxk B 60ab-
' IIMHCTBE Cc/y4yaeB M OnBaer. OaHako B obaacTaX, TJe B pesyabrare
OUeHb CHJIbHBIX HeOPMAUHi CJIOH HAa 3HAYHTEJIBHOM MNPOTANKEHHH
‘npuoGpesn nepeBepHyTOe 3ajieraHue u GoJiee JPeBHHE OKAa3aJMCh
BBepXy, a GoJjiee MOJNOAble — BHH3Y, aHTHKJHHAJbHEIE CKJIA[IKH MOTYT
OKa3aTbCsl ~ BOTHYTHIMH, a CHHKJHMHAJbHBIE — BBITYKJBIMH -(CM.
puc. 32). Heo6xoQuMOCTb 3HATh OTHOCHTEJBHBLIH BO3DPAcT CJOEB, 06-
pPasymomux Ty HJIH HHYI CKJAAKY, AJS TOTO 4TOOGBL OTHECTH ee K
QHTHKJIHHAIH W CHHKJIMHAJH, CTABHT HCCJAENOBaTeNst B TPYAHOE I10-
JIOXKEHHE, ecsly OH He 3HaeT, KaKue CJIOH JpeBHee, KakHe Moaoxke. Ecin
AJIsT LaHHOTO pafoHa XapaKTePHO HOPMAaJIbHOE PAacClONONKEHHe CJIOEB,
TO He OyJeT COMHEHHsS B TOM, YTO BHINYKJble CKJAAKH SIBJISIOTCS
AHTHKJHHAJNSMH, a BOTHYThle — CHHKJAHHANAMH. Ho - ecam ob6uipit
CJIOKHBIH Xapaktep AMCAOKalUMH, Pa3sBHUTHIX B NAaHHOM paiOHe, 103-
BOJIsleT MpPeNNOJIOXKHTb BO3MOXKHOCTb IePEBEPHYTOTO 3aJIeTaHUs  CJOEB,
TO TOrJa HCCJAEA0BATENb JO BLIICHCHHS CTPATHTPaHUecKON Mocaeno-
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3amok aHTHRAWHANK (cBOR)

Hphiaba CHHKAWHARK

FIAPO CHUHKAUHENHR

—
N
Aapo aHTHHAWHAAW

HpbinbR aHTUKAMHANK

Puc. 29. SneMenTH CKJanKH:
TOJILE IEPECTAHBAHHA CJIAHLEB Y
(poro B. T. Tanuuxoro). Buaum.

a— cxeMa; 0 -— aHTHKJHHaJbHasl CKJajKa B
MpamopoB Jnokem6pus. Kupruackuit xpeGer
. 3aMOK, LIapHHP, KPHIbS
Ulpsiljarassicara)



BaTeJbHOCTH CJOEB BO3JAEPKHUTCS OT BBHIACJEHHS aHTHKJIHHAJBHBIX H
-CHHK/IMHANbHBIX CKJA2JA0K H OPPDAHHUNTCH pasfieJeHueM HX Ha GHTU-
popmnele v cunpopmuoie cknaaku. Taxoe pasmenenne GyHeT OCHOBa-
HO HE Ha OTHOCHTE/JBbHOM IIOJIOXEHHHM MODPOJ, PasHOrO BO3pacTa, a Ha
UHCTOH TeOMEeTPUH: aHTH(OPMHBIE CKJAALKH BCErAa BHITYKJIH, CHH-
«popMHBIe BCerZa BOTHYTH. K 9TOfl TePMHHOJOTMM NPHXOAHTCS YacTo
npuberaTe NPH ONHCAHHH CTPYKTYPHBIX (GOPM B CHIBHOMETaMOpGbH-
B0BaHHBIX MOPOJAX, Tie AUCJIOKANHH OYeHb CJOXKHH, a CTpaTturpadus
_HesICHA.

Jlunus, HanpaBieHHas BROJIb CKAAKH, MPOXOASUIAS IO Teperuby
'KaKOTO-JIH6O CJI0S, HAa3BIBAETCH WAPHUPOM CKAAOKYU, AHTHKIHHANLHOMN
WM CHHK/JIHHAJAbHOH. B CBS3H ¢ TeM UYTO CKJIafKH [0 NMPOCTHPAHUIO
HMEIOT NONEepeyHble Neperndbl, WapHHP TaKke H3rubaerci B BepTH-
KaJIbHOU TUIOCKOCTH. DTO — YHOYAAYUA, HIH BOAKUCTOCTS, LapHupa.

IToBepxnocTb, coepuHAOWIAs IIADHUDH, NPOBEIEHHBE NO 3aJ€ra-
TOIMM IPYT HA APYre CJOSM, ABJIACTCA 0CE80L nOBEePXHOCTbHI0 CKIak-
Ki (cM. puc. 29, a). B 3aBUCHMOCTH OT ¢pOPMHI CKIALKA OHA MONKET
OBITh BEPTHKAJbHOH, HAKJIOHHON HJH TOPHU3OHTANBHOH, TJIOCKOH WJIH
U30THYTOH B BEPTHKA/JbHOM H TODH30HTAJbHOM Hampasienusx. Ilpu
‘CHMMETDHYHBIX CKJIaJKaX OCeBas NOBEPXHOCTb HEJNHT YIOJd MeXIy
KpbibsiMH nomoJiaM. Ilnockasi oceBasi MOBEPXHOCTb Ha3BIBAETCH OCE-
80l NAOCKOCTbIO.

JIunusi mepeceuenns: oceBo# NOBEPXHOCTH ¢ FOPH3OHTANbHOH MJIOC-
'KOCTBIO Ha3HIBACTCs OCbi0 cKaaaku. Ilepeceuenue Tofi xe oceBoll mo-
‘BEPXHOCTH € HEPOBHLIM pesibeoM 06pa3yeT KPHBYW JIMHHIO, (HopMa
KOTODOH 3aBHCHT OT pesbea H HakK/JIOHA CKAafKH. OHA COBNAAaeT ¢
OCbIO TOJIPKO B C/Iy4ae, ec/u NOBEPXHOCTb 3eMJIH TOPH3OHTaJAbHA. JIas
JIeXaueld CKIaJKH 3TO ONpEJescHHE OCH TepseT CMHCI. B atom cay-
‘iae BBOAMTCA MOHATHE I'PeCHs aHTUKJIMHAJIH WIH aHTHGODMH M AHA

Puc. 30. Cxnaxxu ¢ pasuoit popmoii samMxos (cxema):
4 — OCTpHE, UJH CTPeNbuaThie; 6 — OKDYIVIHE; 8 — H3OKAHHAJBHHE, 2 — BeepooG-
pasubie; 0 ~— CYHIyUHHE, HAH KOpPOGUaTHe
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(un KHIA) CHHKJIHHAMM WIH CcHHOPMEL. ['pebers — 3TO JIHHHSA,
COeIUHAIOILAsA CaMble BBICOKHE TOYKH NOBEPXHOCTH KaKOTNo-THOO CJO0S,
a OHOo, MM KuAb, — JHHHUS, COCNUHSIONIAS caMble IMyGOKHE TOUKM
aboro ciros (cM. puc. 32).
‘ Ilo dopme monepeyHOro ceveHHs pa3iHYaOT CKIAaAkd (puc. 30):
C OCTPHIM 3aMKOM (OCTpHIe, HJIH CTpeJbdYaThle), C OKPYIJABIM 3aMKOM
(oKpyrabie), H3OKNMHAJbHBIE (KPBUIbS Ha OGosiblied cBOeH YacTH ma-
pasienibHEl MeXAy co0oii), BeepooOpas3Hble (XapaKTepHO MOMepeuHoe
nepexHMaHue CKJAaLKH, B CBSI3H C UeM MOXKeT HaGJoAaThCs OTASJe-
HHe siipa OT MOPOA TOrO e BO3pacTa HHXKe mepexuma). Kpome
TOTO, BBIAEJSIOT CKJIAJKH CYHAYUHBIE, HJIH KOpOGYaThe, A7 KOTOPHIX
XapaKkTepHH IIMPOKHH MOJOTHH 3aMOK H KDYThle KpBLIbS.

Cknafkn pasnuyaloTcs TaKXKe N0 HAKJIOHY OCEBOH TIOBEPXHOCTH
u kpbuibes (puc. 31). Ecau oceBas moBepXHOCTb BepTHKaJabHa H 06a
KDBUJIa HAKJOHEHHE NPHOJH3HTENbHO CHMMETPHYHO, FOBOPAT O NPAMBIX
ckl1agkax. Ecim oceBasi mMOBePXHOCTb HaKJOHEHA, KPBUIbA acHMMeT-

peGenb

OceBaa NOBOPXHOCTEL
’

8

FpeGehb

Ocepas nNoBepxHoOCTh

Puc. 31. Cxk7Mafk¥ C DAa3JHYHHM IOJIOXKEHHEM OCEBHIX NOBEPXHOCTEH (cxe-
Ma): @ — TpsMHE; 6 — HAKJOHHHE; 8 — ONPOKHHYTHE, 2 — JeXauHe.
Lucdpe — noMepa CJIOEB OT APEBHHX K MOJOLHM
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PHUHBL (OLHO KPHIIO Kpyye APYroro), HO 3ajierande  OGOHX KPHJIbEB
HOpMaJ/IbHOE, T. €. BPO3b Ha AHTHK/IWHAJAX H HaBCTpeuy APYyr APYry B
CHHKJIHMHAJAX, TO MBl HMEEM JIeJI0 ¢ HaKJIOHHOH cKJaaakoi. Ecau npH
HAKJIOHHOH OCEeBOH NOBEPXHOCTH Ha ONHOM KpBIJIE CJOH OKa3hlBaIOTCSH
B JIEDEBEDHYTOM 3ajIeraHHH, TO 3TO ONDOKHHYTas cKJagka. Ilpu ro-
PH3OHTAJIBHOM TIOJIOXKEHHH OCEeBOH IOBEPXHOCTH CJIEAYeT TOBODUTHL O
J1exaunx ckiaaakax. HakoHell, BcTpedaroTesl CKJIaiKH HBIPAIOUIME, MM
nepeBepHYThIE, KOTJAa OCeBas IOBEPXHOCTb Mepellia Yepe3 TOPH3OH-
Ta/bHOE NMOJOXKEHHEe M IOJy4yuJa OOpaTHHH HakmoH (puc. 32). d1o U
€CTb TOT CJIy4ya#, KOrja aHTHKJAHHAJH CTaHOBATCH BOTHYTEIMHU KBEpXYy
H KaXyTCs CHHK/JIMHAJIAMH, 8 CHHK/JIHHANH CTAHOBSITCA BHIMYKJBLIMH H
KaxyTcs aHTHKJIHHAJIAMH. '

Puc. 32. Hupsomas antukauHatp (cxema). ITpu HesdcHo#t crpaTurpaduu
4acTh CTPYKTYPH A perucTpupyercs Kak cuH(OpPMa, uacTb CTPYKTypH b —
T : KaK aHTHdOpMa g

ITockonbKy pasHble MOP(ONOrHYecKHe OCOGEHHOCTH MOTYT COYe-
“TaThCs B OJHOH H TO# XKe CKJIaJKe, XapaKTEePHCTHKA TOCHeXHEH Mo-
KeT ObIThb KoMOHHHpOBaHHOH. Hampumep, ckiagka MOXKeT OHTb CHHK-
JJHHAJbHOA H OJHOBPEMEHHO H3OKJHHAJbHOH M  Jexaued, HJIH aHTH-
KJIMHAJbLHOH, OCTPO# H OJHOBPEMEHHO HAK/JIOHHOH M T. 1.

Mopdonornueckne pasiHuusi MOTYT OBITh TNOAMEUEHH MEXIY
CKJIafikaMH H NPU PACCMOTPEHHH HX B JIJaHe H NPOJOJBHOM paspese.
‘TTonoxenne cKIaZOK B MJaHe XapaKTePH3yeTCs MPOCTHPAaHHEM HX
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ocei. [lpocTupanye cKJIagKu MOXKeT GHITh BHIACPKAHHBIM HA 3HAYH-
TeJIbHOM HPOTHKEHHH, HO MOXKET H MEeHSITbCA, TaK YTO CKJajKa CTa-
HOBHTCSl M3BWJIHCTOM B miaHe. CKJajdKa MO NPOCTHPAHHIO MOXKET BeT-
BUTbCsA. DTO sIBJIeHHe Ha3bIBAeTCH supeayuer CKaajiKH.

ITocko/bKy HM OJHA CK/MajKa He NMPOROJIKAETCS TO NPOCTHPaHHIO
0ECKOHeYHO, KaKas-TO YHAYJALUS IIapDHUPA OKA3HBAETCH IOCJeN-
Heil. Ha oxOHYAaHHH AHTHKJIMHANH IIADHMD OMNyCKaeTcs M CKJIaAKa
TIOCTENEHHO CAHBAETCA C OKPYKAIOILHM TOPH30HTAJBHBIM 3aJieTaEdeM
CJI0eB (WM TI0 NPOCTHPAHHIO AHTHKJIHHAJNH MOSBJISETCS CHHKIHHAMb),
2 Ha OKOHYAHMH CHHKJIHHAJH IIAPHHD NOXHHMAETCH M CKJIAAKa TOXKe
TepsIeTCsl CPelM TOPH3OHTANBHBEIX CJOeB HJH IEPeXOJUT B CBOIO NIPO-
THBOIIOMIOXHOCTD — aHTHKIHHAJb.

TaMm, rae ckiajka Mo NDPOCTHPAHHIO 3aKaHYMBAETCH, CO3LAIOTCA
©ocobble ycJIOBHSI 3aleraHust cjoeB. Ha mOrpyxeHuH aHTHKJIHHAJIH
LJ0M ONHMCHBAIOT AYry, H HX NajeHHe B OTAEJbHBHIX TOYKAX COOTBET-
CTBYeT pajuycaM 3TOH AYrH M HalpaB/JeHO K BHEIUHEH ee CTOpOHE.
Ha oxoHuaHMH CHHKJIHMHAIH CJIOH Ha SPO3HOHHOH MOBEDXHOCTH TaKXKe
00pasyioT Ayry, HO MajJaloT BHYTPb HOC/IeAHel.

Dopma saneraHds C/0eB Ha OKOHYAHHH (T. €. IOTPYKEHUH) aHTH-
KJIHHAJY HasblBaeTcs nepukiuunaavro (puc. 33, A). Dopma 3asera-
HHUSA CJIOEB Ha OKOHYaHHUM (T. €. BO3ABIMAHHH) CHHKJIHHAJIH Ha3bIBa-
ercsi yenTpukaunassro (puc. 33, 5). OObUHO Ha NEPUKAMHAJAX |
UEeHTPHUKIHHAAAX Habaojgaercs OoJee MOJIOrOe 3ajieTaHHe CJOEB, YeM
Ha KDBUIbSX TOH Xe CKiajaku. Ho H3pesKa BCTpeyaloTcss KpyThle Iie-
PUKJTHHAIHN H UEHTPHKJIMHAIM H [laXKe ONPOKHHYTHIE, KOTJAA CJIOH MOJ-
BePTHBAIOTCH TOJ OKOHUAHHe aHTHKJIHHAJAH M HABHCAIOT HajX OKOH-
YaHHeM CHHKJIHHaAH. B nocjefHem cayuyae CKIagXH CTaHOBATCS
BeepooOpasHbLIMH B NPOJOJBHOM paspese.

B c10XHOAHCHOUUPOBAHHEIX MeTaMOp(HUYECKHX TOJIIAX, a TaKkKe
BHYTPH [AHANHPOBBHIX = KYMNOJOB (CM. HHXE) YacTo HabJI0La0TCs
CK/IaJKH .C BePTHKaJIbHBIMH IIapHHpaMu. Takue CKIaZKu® BHAHH HA
TOPH3OHTAJNBHBIX CP€3aX, TOTAa KaK B BEePTHKAJbHBIX OOGHAXKEHUAX
MOXHO BHAETH JIMIIb BEPTHKAJbHOE 3ajeranne <noeB. CKaaiku ¢
BePTHKAJLHEIMH LIAapHUPaMH 061aal0T TeMH xKe MOP(OJOrHYeCKHMY
OCOGEHHOCTSIMH, YTO M CKJ3JAKH C TODH30HTAJbHBIMH IIapHUPAMH,
TOJbKO BCE 3JEMEHTH CKJIaZOK KaK Obl noBepHYTH Ha 90° BOKpyr
TOPH30HTAJNBLHOH OCH, TONEPeYHON K MPOCTHPAHYIO CKIaA0K. OueBHI-
HO, YTO NPABUJIbHO NMOHSATH XapaKTep CKAAJOK B TAKHX CJAYYafAX MOXK-
HO TOJIBKO NpPH XOPOINEM 3HAHHH CTPATHrpaHUIeCKOH IOC/ef0BaTENb-
HOCTH CJIOEB.

Pasmeprl cKaIan0K pasIuuHbl H ONPEAEJSIOTCS AJHHOH, IHPHHOMN
H BHICOTOH. [lIMHA H3MepseTcs B IJIaHe W NPOLOJIBHOM paspese, IIH-
PHHAa — ¥ B IUIaHe H B NONEPEYHOM paspese, BHICOTA — B JIOGOM
BEPTHKAJbHOM cpese. [linHa CKIafKu ONpefessieTcss MO OCH MeXAY
TOYKAMHU TIOTPYKEHHsl 1apHUpa (I/ aHTHKIHHAJAH) HJH €r0 BO3bI-
Manusg (A4 cuHKIHHAMH). HInpuHA CHHKIHHAJBHOR CKIaNKH MOMKET
OBITH ' ONPe/ie/ieHa PACCTOSHMEM MeXAY OCEBHIMH  TIOBEPXHOCTSIMH
(MM OCSIMH) ABYX COCEJHHX, DAaclOJOXKEHHHX 10 06e CTOPOHBl OT
CHHKJIMHAJNHM aHTHKJIMHAJIbHBIX CKAaNoK. AHaNOTHYHO INMDHHA aHTH-

53



Puc. 33. Bpaxuckaankn.
A: a—vyacTb GPaXHAHTHKJIMHANH B H3BECTKOBHX CJAHIAX cuanypa, dbopa G6auz
Ocio, Hopeerns (mo X. Ilossily), BHIHA NepHKJAMHAIb CKAAIKH: CXeMa TOH iKe
GpaxuaHTHKAMHANH: 6 — BOCCTAHOBJEHHAS TNOJHOCTBIO CKJAJKa; 8 — MPOA0Jb-~
HBIH paspes; z— CKJajKa B IUIaHe, BHJHO NaJCHHE CNOEB HA KPHUIbNX CKJAAKH
M Ha IByX NEPHK/MHANAX; 0 —Ta Xe CKJafka B TONEPEYHOM paspese.
b: ueHTpHK/MHAJbHOE 3aMBIKAHHE GDAXHCHHK/HHAMH B MHOLEHOBBIX MepreJsx
H necyaHukax. Beaymxucran (doto Apw. Teitma)

KJIHHAJABHOH CKJIAaIKH ‘PaBHa PACCTOAHHUIO MEXKIY OCAMH ABYX orpaHu-
YHBAIOLIHX €€ CHHKJIHHAaJMeH. HIH'pHHa CKJAaJNKH MOXKeT OBbITh olmpene-
JieHa aasi Jio6oro IpOU3BOJIBHO H3v6pa<HHOII‘O' F'OPH3OHTAJNBHOTO Cpe3a
II0 PacCTOSAHUIO MEXAY BHIXOLAMH KaKoro-ambo cJjos Ha IIPOTHBOIIO-
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JIOXKHBIX KPBLIbAX. TakuMm 006pa3oM oupexessieTcd YCJOBHAas IIHPHHA
CKJIajKH, OTHeCeHHasi K ONpeleieHHOMY YPOBHIO H H3MepeHHAad IO
OlpefieleHHOMY CJIOK. DTOT YCJIOBHBIA MeToj oco0eHHO yaoGeH B
Tex caydasix, Korja pasinuHa ¢opMa aHTHKAMHAJEH U CHHKIHHAJEH,
Hanpumep, npu rpe6HeBUAHOA CKJIAaJUaTOCTH (CM. HHXeE) C OCTPHIMH
AHTHKJIMHAJIAMY H NOJOTHMU CHHKJIHHAJISMY.

Broicora unu riy6uHa CKJAaAKH H3MepsAeTcd IO BEePTHKaJbHOMY
PACCTOAHHIO MEXJIY BBICOTOH 3aJieraHus CJos B 3aMKax COCeIHHX
CKJIaZ0K (aHTHKJIMHANBHOH M cUHKIWHAAbHOH). Ecau anuHa CRIAAKU
fonble, ueM B 3 pasa, MpeBLHILIAET IIUPHHY, TO TaKasd CKJIajgKa Ha-
3piBaercs auxetbnod. Ecau aauna cknaaku Bcero B 2—3 pasa mMpeBH-
IaeT ee WIXPHHY, TO MBI HMeeM Jeso ¢ 6paxuckiadkoil {cM. puc. 33).
YanunenHasi, pacnoJOXKeHHas H30AUPOBAHHO GpaxMAHTHKJIHHAJIb Ha-
3pIBaeTcs 8a4oM. BerpedaroTcsi Takxke CKAaJKH, H3BECTHBIE MOJ Has-
BaHUEM KyNOJOB H MyJbld. Kynos mpencrasisier coGOH aHTHKIHHANb-
HYI0 CKJaAKYy, OKDYIIYI0O HJIH HENpaBHJLHO OKPYIJIYIO B IJaHe.
Myasda — rakas xe OKpyrJas CHHK/IHHAAb, Takue cKJIalAKu HE UMe-
JOT NPOCTUPAHUS, TAK KAK Yy HHX HET BHIPAXKEHHOHN OCH.

MU3meneHne HOPMLI CKAAROK C NEPEXOAOM
OT OAHHUX CNOEB K JPYrMM

Omyckasgch WM NOAHMMASCh TO BEPTHKAJbHOMY paspesy 3eMHO#
KODBl, MOXKHO 3aMETHTh, YTO B OJHHX CJayYasx (opMa CKIaFOK COX-
paHseTcd Ha 3HAUHTEJbHOM ydyacTKe paspesa, TOrAa KakK B APYIHX
' ¢JIyYasix CJoH, JexallHe APYT Ha Apyre, CMSATH Pas3/iHIHO.



Ecin B cMATOH B CKNaJKH TO/IE MOBEPXHOCTH CJOEB OGPAsyIoT
AYTH, KaK Obl ONHCAHHBIE H3 OJHOTO UEHTPA, TO TAKHE CKIALKH HA3HI-
BaIOTCAA KOHyenTpuueckumu (puc. 34,a). ITH CKAaJKH OHICTPO BHINO-

o~}

uc. 34. Cknamxu KouueHTpuieckHe (@) u mofobume (6) (cxeMa), Crpenxu —
MOIIHOCTH CJIOEB

JIaXKUBAIOTCsl BBEPX M BHH3 [0 Paspesy H He MOTYT 3aXBaTHIBATH 3Ha-
YHTEJbHBIE MO MOIIHOCTH TAYKHU CJIOEB.

B GolibluncTBe cyyaeB MBI HMeeM A€JI0 ¢ NMOAOGHBIMH CKAALKAMH
(prc. 34,0). B Hux BCce CJIOM UMEIOT OJXHHAKOBYI0 dopmy uarnba. He-
IpeMeHHOe YCJIOBHE CYLIecT-
BOBAHHS NMOXOGHBIX CKJIAAOK—
60JbLIas MOLIHOCTb CJOER B
3aMKax CKJIaJOK, HeXeJH Ha
KDBIbAX. Takue H3MeHeHHS
MOIIHOCTH C€JIOEB B Mpelenax
KaXJOH CKJIaAKH TIpeicras-
JIIIOT COBOI BTOPUYHOE sIBJIe-
HHE, BBHI3BAHHOE IlepeTeKaHu-
€M MaTepHada C KpPBUIbeB
CK/IafIoOK B HX 3aMKH B IpO-
ecce  CKJIaJK0o06pa3OBaHHSA.
O MexaHH3Me 3TOTO mpolec-
€a rOBOPHUTCA HJaJjblie.

Ecau autukauHaasm B 60-
Jee TIYOOKHX CJA0SIX COOTBET-
CTBYIOT AHTHKJIuHAJH B 60-
Jiee BBICOKHX CJOSIX U Takxke
COOTBETCTBYIOT ApYyr  Ipyry
W CHHKJHHAAH B CJOAX, Je-
JKallUX APYr Haja APYroM, TO
TaKHe CKJAAQJKH  SIBJSIOTCA
rapMoHuuHEMH. CRI3aAKH He
mepecTanyT OBITb TapMOHHY-
Puc. 35. [lucrapMOHHYHHIE CKJaAKH B TOH- HBIMH, €CJIH BBEpX IO paspe-

KOCJIOMCTHX KDPEMHHCTHIX  HM3BECTHAKaX H . 0B (Ha-
CJIaHIaX. Kaaudopuus, CIIA (mo 3Y MEHSCTEN. HX HAK] {
JI. E. Beiicy)
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npHMep, NpsAMble CKJAAAKH B IMyOOKHX CJOSX CTAHOBSTCH HAKJIOHHBI-
MH HJIH JI€KAYUMH B BEPXHHX ).
PacnpocTpanensl, ogHako, cJyyad, KOrJa TaKOTO COBIAJeHHs B
_ PacTOJOXeHNH AHTHKJIHHAJBHBIX M CHHKJHHAJBHBIX CKJIAZOK B, pas-
HBIX CJ0fIX HET, KOrja Haj AHTHK/JIHHAJIBIO B JIPYTHX CJIOAX CYLIeCT--
BYeT CHHKJHHAJb MJIH KOTJa pasMep CKJIATOK B PA3HBIX CJOAX HIH
Pa3HBIX MayKax pasjHyeH, B CBA3HM C YeM KOJHYECTBO CKJIalOK B pas-
HBIX CJIOfIX pasjuyHo. Hepeako npu 3T0M B OZHOH M TOH Ke TOJIIE
clou Goslee MOILHBIE H TBepAble (HANpUMep, CJIOH IT€CUaHUKOB) H30r-
HYTHl B IIHPOKHe CNOKOHHble CKJAAXKH, a TOHKHEe W MArKHe (HampH-
Mep, CJOH .IJIMHHCTBIX CJIaHIEB) 06pasyloT MeJKHe CXKAThle CKJAaIKH.
JT0 ABJNEHHE HECOBNAJEHHS CKJIaJOK B Pa3HBIX CJOSIX HOCHT Ha3Ba-
HHe duceapmonuu (puc. 35), a CKJAaIKH B PasHBIX CJIOAX, He COBIA-
Jawouiie Apyr ¢ APYroM, Ha3wBAIOTCA OUC2APMOHUYHbIMU.
~ SIBjeHue AMCrapMOHHH MOXKET DaccMaTPHBATBCH B pa3HBIX Mac-
wrabax. Hanpumep, MeJiKHe CKJIaAKH B TOHKHX CJIOfIX MOTYT OBITb
AHCTApDMOHHYHHIMY, a 6OJbliMe CKAaJKH, OOpa3oBaHHBIE MOLIHBIMH
NaykKaMH CJI0eB, MOTYT GBITh 3J€Ch K€ FaPMOHHYHBLIMH.
. IucrapMoHHI0 He CJAelyeT CMEIIHBATh ¢ YIJIOBHIM HECOIJIACHEM.
Ilpu aucrapMOHHH CKJIaJKH DasHHX pasMepoB M (OPMH 06pasyiorcs
OJHOBPEMEHHO, TOTAA KaK YIVIOBOE HecolJlacHe YKashlBaeT Ha TO, 4TO
CKJAaJKH B HHXHEM KOMILIeKce o0pas3oBaJHCh paHblle, 4eM B BepX-
HEM.

BcrpeuaioTcsi aHTHKJIHHAJbHBIE CKJAafKH, Yy KOTOPHIX B 3aMKax
MOIIHOCTH CJOeB YMEHBINAIOTCA TIO CPABHEHHIO C KDBLUIBSIMH, a HEKO-
TOpble €J10H TOJHOCTbIO BHIKJHHHBAIOTCA. [ aHTHKJIHHAJBHBIX CKJa-
JOK C YTOHUEHHBIMH 3aMKaMH XapaKTePHO BbLINOJIaKUBaHHE KPLLIbeB

103 CB

Puc. 36. YMeHbllleHHe MOIMHOCTeHl Ha CBOZe MOAHATHHA. CXeMaTHUeCKHH paspes
gepe3 kynoa Bepekeit (mo IT. H. Kynpuuny, us 0. A, Kocwruua)

BBepX no paspesy (puc. 36). MiaMeHeHHe MOIUHOCTH CJI0E€B B 3TOM
clyuae mpeAcraBiaser co6off mepBHYUHOE SBJEHHE, CBSA3aHHOE C YCJO-

BUAMHM (OPMHDOBAaHMS TaKHX CKJIaJ0K, 4T0 GyAeT paccMaTpHBATHCH
JaJjblue.

AnanupoBbie CKNAZKM

Ckyaaky, HasbiBaeMble OUANUPOBbIMU, XAPAKTEPHIYIOTCA TEM, UTO
MaTepHaJ OZHOH H3 YYacTBYIOIUHX B JAedopMauuu TOJAL[ HepeTeKaer,
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OTTeKasi U3 OAHHX MecT (TJe mepBHYHAs BepTHKa/JbHasg MOILIHOCTh
TOJIIIY yMEHbUIAETCH) M CKyYHBasicb B JAPYrHX, TJe BEPTHKaJbHAd
MOILHOCTH TOW K€ TOJIUM BO3pacTaeT H rne, 6jarogaps 3TOMY, BhI--
Lrejiexaliyie TOJIIH JHOO NPUNOAHMMAIOTCH, JHOO K TOMY Xe elle #
MPOTHIKAIOTCS MaTePHAIOM IOABHIKHON TOVIIIH. ‘

CromJyieHHe MaTepHajia TepeTeKalomel TONILH B 3aBHCHMOCTH OT
B3aUMOJEHCTBHSA C IOKPHIBalOIleHl ToJiuieli o6pasyeT sApo HarHeTa-
HHS WK A4pO npoThikauusi. Ilocsesnee HasbiBaeTcd TakkKe AHANAPO-
BBIM sAPOM, a BCSI CTPYKTYypa B HEJIOM -— CKJIAaJKOH HarHeTaHusi, HIH
JHaNHPOBOA CKJIaAKOH.

Has o6pasosannsi nojoGHOTO THNA CTPYKTYP HEOGXOJHMHL  1Ba

(aKTOpa: KOHTPACT BSISKOCTH. M WHBEDCHS IVIOTHOCTH MEXAY TOJIEH

" TIOpOJ, 3asleraiolliX Ha HeKOTOPO# IiyCHHe (COTHM METPOB HJIHM He-
“CKOJIBKO KHJIOMETPOB), # BHILNEJeXalWHUMH nopogaMu. Ha rayGuue
' AOJIXKHH HaXOAHTbCA NMOPOAEI 3HAUHTENBHO MeHee Bs3KHE (T. €. TEKy-
yHe), uyeM MOPOJbI, Jexalwe BHle. [TopogaMu, 06/1aAa0MUMH Ma-
JIOH BASKOCTBIO B YCJOBHSAX TEMIEPATYphl H [NaBJeHHs!, CBOHCTBEHHEIX
ry6HHaM B HECKOJBKO KHJIOMETPOB, MOTYT OBITb COJb, THIC, INIMHH,
TOHKOCJOHCTHIE MePresH, yroJb H HeKOoTophie apyrue. HauGonee TH-
NHYHBl QHANUYPOBLIE CKJAAAKH € SALPaMU, CAOXKEHHHIMH COJbIO, — CO-
JIsiHblE JAHANHPH. B MX CTpOeHHH yyacTBYIOT TPH KOMILIEKCA NOPOSA,
HaxOAAUINXCA B PasHblX yCJAOBHAX 3aneradus (puc. 37, a). OcuoBHOe
3HaYEHHE HMEeT CPeAHHH KOMILIEKC, CJIOXKEHHHH CObI0 — NOpOonof,
OTVIHYaloWedcs B yCHOBHAX HeOOJNbHIHX TNIyOUH TOJ IIOBEPXHOCTBIO
3eMJIH W NIPH MaJoH CKOPOCTH Je(OpMalUH BHICOKOH TEKy4ecThlO.
OTOT COJSIHON KOMILIEKC NepBOHAYaJbHO HMeJ] PABHOMEDHYIO MOII-
HOCTb Ha BHauHTeJbHOH mJjomaid. B mpouecce medopmanuu du oka-
3aJiCsl B HEKOTODHIX MECTaX Pa3ZaBJeHHEIM U €ro MaTepHasJ H3 3THX
MecT OblJ1 BBEIXKAT B APYNHEe MeCTa, rje MOILIHOCTh €ro COOTBETCTBEHHO
yBeanumiach. Takue nedopManuH OGHUHO BHI3BIBAIOTCH BTODHIM H3
YHOMSIHYTHX (PaKTOPOB — HHBEPCHEH IIOTHOCTH, T. €. TeM, YTO TJja-
CTHUHBIE KOMIIJIeKc 00JafaeT MeHbHIEH ILUIOTHOCTbIO, YeM HOPOMHI
BEPXHEN0 KOMILVIeKca. B 3THX yClIOBHSAX mOPOABI MJIACTHYHOTO KOM-
HJIeKCa CTPEeMSITCH BCIJIBIBAThb CKBO3b BEePXHHH KOMIIEKC, UTO H Be-
JeT K HX BHIXKHMAHHIO U3 OAHHX MECT W HarHeTaHHIO B apyrue. Mexa-
HH3M 3TOr0 npomuecca noapobxee 6yneT paccMOTpeH B IV 6.

PaspyBbl nJiacTHYHOTO KOMILIEKCa, T. €. fApa AWamuPOBHEIX CKJa-
JOK, UMEIOT pasHyl (opMmy: OHH 0OpPAa3yOT JHH3H, TPeOHH, KOHYCHI,
IHIRHIAPB HJIH KOJIOHHBI, KOJIOHHBE BBEPXY MOTYT PaCLIUPSTLEA M CTa-
HOBHTbCS TpH6oOOpasHbiMH. BricoTa sgpa MoOXKer H3MepsATbCH He-
CKOJIBKHUMH KHJIOMETPaMH.

B nnane siapa AHanWpOBEIX CKAAXOK OOGBYHO OHLIBAIOT KPYIJBIME
H OBaJIbHLIMH. XapaKTepHHl gApa B BHAE KOJOHH BHICOTOH B HECKOJb-
KO KH/JIOMETPOB M WIMPHHOH B COTHH MeTpoB. Ho CylIecTBYIOT u JH-
HEHHO BHITAHYTBIE AHANUPOBHE CKIAaAKU. OHH OGHLMHO BHTATHBAIOTCH
BIIOJIb pa3peiBoB. X aapo umeer popmy rpeGHst Hiu pebpa.

Ecau conp cjoucta, To BHYTPH sApa MOXKHO YBHAETb Y3KHE,
CHJIBHO C/laBJIeHHble H30K/HHAJbHBE, OYEHb HENpaBHJbHBIE CKJIAXKH,
mapHUpE KOTOPHIX HepelKo OHBalOT BepTHKanbHuIMH (puc. 37, 6).
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JaBJEHHEM IOCJEAHEro IMPHIOAHHMAIOTCA B cpopme
AHTMKJIMHAAY HJAH JHHEeHHOH anTHKAuHaJH. [IpeoOmanaer KyNOJOBHA:
Hasg (opMa, B CBA3H C YEM BCH 3Ta TPYyNNa CTPYKTYp OOBIUHO HMEHY-
€TCA AHallApOBBIMH KyIOJaMH. Ho me cJaenyer 38*6HIB'aTb, YTO HMEIOT
pacipoCTpaHeHie U JIMHEHHbEe NHANHPOBLIE CKJIaAKH. BepXHHA KOMIe
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Puc. 37. JumanupoBee COJSHBIE KYyNOJa, CKAaf4aToCTh HArHETAHHA B
JNManApPOBHX AApax:
a — aHTHKAHHAM> OpjmHben B AxsuTanckoM Gaccefine, ®pannus (mo
JK. Iionyu-Kame); 6 — zuamupoBufi kynmon (mo A. Bentny); sapo
CJIOXKEHO 1OpOJaMH TepMcKoro Bospacra: I-— coab; 2-—ramHa; 3—
H3BECTHAKH; 4 — aHTHADHUT; 5 — Mepreju. I[JokpHBalT $HIPO pasiuy-
HHe OCaJKH Me3030 M KaiHO030%

HOpOlIbI BEPXHEN0 KOMIJIEKCA, JI€XKAINEro Ha MJIJCTHYHOM, IIOX
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JIEKC BCerjia ObIBAa€T OCJOXHEH MHOTHMH Da3pHBAMH (cM. Huxe).
Ecan conb nporsikaet Bepxuuii koMmIuiexc HOPOJ, TO CJOH NOC/JAETHEro.
3a1HPAIOTCS Yy Kpas COJNAHONG sAPAa M OKPYKAIOT €ro B BHAE «BOPOT-
HHKa». o N e o w

Lenecoo6pasno AHANMPOBEIMH  CKJdAKAMH (xymonamu), wan
CRJIaLKAMH NPOTHIKAHHSA, HA3HIBATH MMEHHO TakKHe, B KOTOPHIX SIPO
IPOTHIKAET BhIUeexaline c1oH. Ecau xe sapo uMeer (hopMy JIHH3H
H TOJbKO NMPHUINOAHUMAET BBILEJEXKAIIME CJIOH, TO TaKHe CKIAAKH
MOTYT UMEHOBATLCHA CKJIAAKAMH HATHETAHHS. ,

Bokpyr guanupoBoro Kymosa M BIOJb GOPTOB JIMHEHHD BEITAHY-
TOil AHANHPOBOH CKJIAJKH CJIOH BEPXHEro KOMILIEKCa 0o6pasyloT Tmepu-
depuyeckuit mporul, KOTOPHIH B ciydae KynoJsia siBJseTcs KOJble-
BbIM. OH HaxOUTCH HaJ TE€M MECTOM, OTKYAa GBIM BHIKATHI TIOPOIBE
TEKy4ero KOMIMJEKca, 00pasoBaBuIe IHAMHPOBOE SIAPO. ITOT mepH-
¢eprueckuil TPOrHG HA3BIBACTCA KOMNEHCAUYUOHHOL myasdol, Taxue
MyJBAbl BBIDAXK€HBI NO-pasHOMY. VHOTAa OHH OUEHb YETKHe, WHOrIa
IIHPOKHE M PacHJbIBYATHIE.

CTpoeHHe HMIKHEro KOMIUIEKCAa INOPOJ, 32/€raoliero o IJIacTHY-
HBIM, OOBIYHO H3BeCTHO miaoxo. OAHAKO SCHO, Y4TO 3AJEraHHe ero OT-
JHYAETCS OT 3a/IeraHHusi 000HX BEPXHHX KOMILIEKCOB. MHOTAA HHXKHHIK
KOMIIIEKC 3aJ/leraeT CNOKOHHO, T. €. FOPH3OHTAJbHO MJH -IIOJIOCOMOHO~
KJIHHAJIbHO, WM 00pasyer TOJOTHE MYJbAB H KYNOJa, He' COOTBET-
CTByIOLIHE CKJIalKaM B BhIUeJeXaUUX c10AX. MHorma oH pas6ur
BEDTHKAJbHBIMH DaspeIBAMHM Ha  GJIOKH, NOAHATbIE W ONYIEHHBIE OT-
HOCHTEJbHO APYr Apyra. Dbiio 3aMeyeHO, 4TO JIHHEHHO BBITAHYTHE
rpeGHEBHAHbIE AHANHPOBbIE CKIALKH YaCTO O6Pa30BaHBl’ Haj CTPYK-
TYPHBIMH YCTyNaMH B (yHIaMeHTe, MOACTHIAIONIEM ITACTHUHYIO
TOJIILY. .

'

AehopMmalmm, conyrcTayiomMe cKNagKam

CMsiTHE C/I0EB B CKJIALKH CONPOBONKAAETCS 'HEKOTOPLIMH JPYTHMA
AebOpMalHAMH CJI0€B, KOTOphle HAK/IAALIBAIOTCA ® HA CKAALKH H HX
ycaoxusior. ITpuuuns B MexauusMm 06pa30BaHHS STHX  AOMOJHUTENb-
HBIX nedopMauuil 6yAyT paccMOTpeHHl anblie (cM. NI, 6 u-8). 3xech
XK€ MBI OTDaHHYHMCS . IPCHMYLIECTBEHHO KHHeMaTHYeCKo# u Mopdolo-
IHYECKOH XapaKTePHCTHKOH HEKOTOPHIX H3 HHX.' ‘

O6pasoBaHne CK1af0K OOLMHO CONPOBOXKAACTCA CKOJbKEHHEM
CJI08B APYr I0 APYTY, YTO BeJeT K MOAYEPKHBAHHIO TpaHHIl MexAy
cnosiMu. Ecu cknaakn o6pasoBaHbl M3nMbaHHeM CJA0EB MOJ BAHAHHEM
IIPOJIOJIBHOTO  (T. €. MapaJIelbHONO CJI0SIM) CXKATHS, TO KaK HA aHTH-
KIMHAJAX, TaK H B CHHK/JIHHAJIAX KaXIBH BHINEJEXKAMWHUE IO
CKOJIb3HT OTHOCHTEJIbHO HHXKeJsexaillero BBepx. TojicTas T1ayka cJioeB
HE MOXET H30NHYThCs 6e3 CKOJbXKEHHS MEeXAY CJOAMH. DTH OTHOCH-
Te/JbHble CMCLIEHHs CJI0eB BCJEACTBHE TPEHHSI CO3JA2I0T B CJOAX Hal-
PSXKEHHS, KOTOPbie BEAYT K HEKOTOPHIM JONOJHHTENBHEIM Aedopma-
uusaimM. O HHX ynoGHee GYAET rOBOPHThb JaJIblle. -

-Hab6nonaetcs Takke pacliollMBaHHE /0B HA KPHUIbAX CKJa-
ROK H yBe/NHYEHHE HX MOUIHOCTH B 3aMKax KaK aHTHK/IMHaJeH, TaK H
CTHHKJIHHA/IeH. DT0 sABNEHHE NOCHOMHOTO TEUGHHSI MaTepHala CJAOeB ¢
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Pnc 38. ByauHH B cl0fiX KBapuUHTOB mpotepo3ost. Kpueoit Por (¢oro T. M. Tent-
Hep):

86epxy — OyAHHH IO TPEIUHHAM CKaJNHBaHHUA; BHU3Y — GYAMHH 0O TPEIUIUHAM OT-
pHBa

'KPHUTbeB K 3aMKaM HaGJi0JaeTcst B CKJIaAKaX ¢ KPYTHIMH KPBIIbAMH,
KOrjla NPOJOJKAlolleecs IOPH3OHTANbHOE CXKATHE HMEET HAa KPbIAbAX
COCTAaBJSIOINYI0, HOPMAJNBHYI0 K CJ0AM, OOJBIIYIO, YeM COCTaBJSIO-
mas, napajijaenbHas uM. Takoe NOCAOHHOe nepepacnpeaesesye Mare-
pHajia MPHBOJAUT K NPeo6Pa3OBAHHIO KOHUEHTPHUECKHX CKJAMOK, mep--
BBIMH 00pasyoluxcss TPH NPOROIBLHOM CXKATHH CJOEB, B CKJIaAKI
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TofobHble. PasHble CJIOH, B 3aBUCHMOCTH OT HX MeXaHHUECKHX
CBOWCTB, TeKyT NPH 5TOM B Da3HOH CTeneHM, W HX NepBHYHAA MOII:
HOCTb HA KPBHUIbAX H B 3aMKax H3MeHseTcs mo-pasHomy. Ecaum cpelin
Gosiee TJIACTHUHBIX, CIIOCOGHHX K GOJIBIIEMY TEUSHHIO, CJIOEB 3aJieraer
CJIOH MeHee TLIACTHYHBIH, TO HEPEJKO STOT NMOCAEIHHHA He ycleBaeT
Je(opMHUpOBATECS DPaBHOMEDPHO BMECTE C OKPYXAWOWUMHU CJI0AMH H
ero yjaianHeHue OyaeT BuIpaxkeHO JHGO B pas3AuH308aHUU, T. €. B IO~
fIBJIEHHH B CJO€ MHOTOKPATHO CJEAYIOIIMX APYT 3a JAPYrOM TepexH-
MOB H yTOJIeHUH, qubo B sIBJIEHHH Gyournaxsca, T. €. B PacKaJbIBAHHU
Ha KyCKH, KOTODBIE Da3ABHIAIOTCS, a4 TPOMEKYTKH MEXIy HHMH 8a-
HONHSAIOTCH BHEZPHBIIMMCS IVIACTHYHHIM MaTepPHAJiOM COCEJHHX CJI0eB
MJIH MHUHEPaJbHEIM BelleCTBOM, BHIIABIIAM 43 pacTBOpoB. KyckHu
(«6ymuHbI»), Ha KOTOpHIE pa3jeisfercs CAOH, MOTYT WUMeETb Pa3HYIO
«popMy KOHLOB: B OJHHX CJHy4asgX KOHLUH HX Tymee, Kak Onl 06py6-
JIeHHBIE TIONIEPEK CJ10f, B JAPYTHX — OTTSHYTHE, 3a0CTpeHHEE. B mo-
clnegHeM caydae OyAHHB HMeIOT (OpPMy JIHH3, IJIHHHAsg OCb KOTODPHIX
HampagsJeHa KOCO TI0 OTHOIIEHHIO K cJiolo (puc. 38).

OueHp BaxHOH CONPOBOKAAIOHIEH CKJIAAKH CTPYKTYPO# SBJsfeTCS
Kausaxc. DTO BTOPUUHAS CTPYKTYpa, cBf3aHHasA c AedopMaluess 1o-
pon. KiruBaxkeM HaspiBaeTCs pacllenieHHe NOPHHIX MOPOJ Ha TOHKHE
TnapaJjiieNbible TAaCTHHKY, HE3aBHCHMBIE OT CJIOHCTOCTH M OOHIYHO
cekyliue cnou. KimBax nposBisercd TJIaBHHIM o06pasoM TaM, rie
CKJIAIKH CHJIbHO CXKATH, H TIPEHMYLIECTBEHHO B IVIHHHCTHIX TIOPOAax
(apruaanrax). B moponax rpyGo3epHHCTHIX M OTHOCHTEJBHO TBEPAHX
(HanpuMep, B TIleCYaHHKAX HJIM HM3BECTHAKAX) KAHMBAXK NPOsABAAETCHd B
Menbluteli ctenedd. OH MOXKeT COBCEM OTCYTCTBOBATH B HHX, TOTJa Kak
PAZOM B TVIMHHCTHIX CJOSX XOPOWIO pasBHT. EcC/aH Xe KJIHBaXK eCThb
u B Oojiee TBepAHX HOPOLAX, TO TOJIIHHA KJHBAXKHHX TJIACTHHOK
(MHKDOJNNTOHOB) pa3NMYHA; B apTH/IJHTaX OHA MHOTO MEHbIIE, geM
‘B fleCUaHHKax: MOJHM MHJJIUMETPA B IePBHX CJAy4Yasx H RO HECKOJb-
KHX CaHTHMETPOB -— BO BTOPBIX. TOHKHH KJHBaX B TVIHHUCTHX TI0-
‘POAAX HA3HBAIOT KAuBaxeM TedeHus, a TPyObIA KJIHBAX B TBEPAHX
IIOPOAAX BHIAEJSETCA B KaueCTBe KAUBANCA PACKOAQ.

B MOWIHBIX TAHHHCTHIX TOJNLIAX KJAHBAaX TeYeHHdA, KaK TpaBHJO,
‘HnapaJijiesieH OCeBOil TOBEPXHOCTH CKJalZkH. EcaH ckijajgka He H30-
KIuHaJbHasA, TaKOH KJMBaX ceuyeT CJOH KaK B 3aMKe, TakK H Ha
KPHJIBAX. B 9THX ciayuasx OH MOXeT OBITh HCIOJB30BaH AJd Olpe-
‘JleleHHs 3aJIeraHHs CJI0€B: HODMAaJbHOTO HJH INepesepHyToro. Eciau
KJIHBaX 3aJjeraer Kpyue CJO€B, 3TO CBHIETENbCTBYET O HOPMAaJbHOM
3ajieraHud nocjeanux, Ecim XKe OH 3ajeraeT 10J0OXKe CJOEB, TO CJIOH
HAXOAATCA B ONPOKHHYTOM IOJIOXKEHWH. B M3OK/JIMHAJBHBIX CKIagKaX
KJ/IHBa3K CeueT CJOM B 3aMKaX CKIaJOK H NapaljeseH cJ0SM Ha
KpBIIbsAX (puc. 39).

MHTEeHCUBHO Pa3BUTHIH K/AHBaXK, OCOGEHHO B ToJmax 6e3 6oJbIno-
TO JIUTOMOTHYECKOro pasHoo6pasHsd, MacKHPYeT CJHOHCTOCTDb, H MOC]AeH-
HSIS MOKET CTaTh TPYAHO Pacno3HaBaeMOH.

Ecau Toalma COCTOHT M3 Pa3AHYHHIX HepeAyIoIUHXCd NOPOX, TO
MOXHO HabJaonaTh, Kak ¢ NpHOJMXKEHHEeM K CJIOI0 NecYaHHKa HJH
.M3BECTHSKA, 3aJIETAIOUIEro CPeiH CJIOEB IVIMHHCTHX CJaHIeB, KIHBaX
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Puc. 39. KumBax Teuenus (cxema):
@ — ONPOKHHYTasd OKPyrJas aHTHK/IH-
Ha/lbHas CKJAafKa; KJHBaX IOKa3aHs
TOHKHMH JIHHHIMH: Ha HOpPMajbHOM
KpHJIe YroJ MajeHHs cJoeB 0! MeHb-
e yraa najeHHs KiauBaxa f!, Ha
ONPOKHHYTOM KpHlJe o2 Goabite f2;
6 — ONpOKHHYTas H3OKJIHHAJBHAA aH--
THRJHHAJIb — KJMBaXX  Ha  KPHUIbSX
napajjesieH CJOSM, B 3aMKe — Ceyer
HX; 6 —KJHMBaX B CKJajKe B JeBOH-
ckHX caaHuax. JOxnoro JleBoHmmpa:
(mo M. V. Kocrpose) -

cobupaercd B Ny4kH, cxonsdumpecs K Oojee peiAxum pasfenam B OTHO-
CHTEJbHO TBEpAOM cjioe. Kpome Toro, ¢ mepexojoMm OT Gojee MACKOH
K Gosee TBepoil mopoie wacto HaGJiofaeTcsd IpeoMieHHe KAHBaXKa:
B OTHOCHTEJIBHO TBEDJAOH MOPOJe KIHBaX yXe He mapajulelleH OCeBOH
NOBEPXHOCTH, a OTKJIOHSEeTcs OT Hee. B aHTHKIMHAJAX OH PacXOJUTCH
BeepoobpasHo BBEPX, a B CHHKJIMHAJAX — BHH3. JTO npamoi seepo-
obpasnbli xaueaxc. Berpeuaercss u o6paTHbil 8eepoobpaAsHbll  KAu-
8avk, CXOINSINMHACA BBepX B aHTHKJIHHAJAAX U BHM3 — B CHHKJIHHAJIAX.
On Habaiofaercss B TOHKHX CJOSX IIJACTHYHEIX TOPOJ, 3aKJIIOYEHHBIX'
MeXJy TOJCTHIMH TBepAbiMH closmu (puc. 40).

OueHb TPyObIil H peNKUIl KAMBAXK B TBEPABIX CJIOAX MOXKET OBITb-
BHIpaXKeH H3OTHYTHIMHU TPELIHHAMH, Pa3iessiOmHMH CJOH Ha JIHH3HL..
D10 coueranue IpyOBIX H3OTHYTHIX TPEUIHMH M JHH3 MEXAYy HHMH HO-
CHT Ha3BaHHE «MYAAUOH-CTPYKTYpa». Kax H KaHBaxX, OHA B LEJOM
napaJjjielbHa OCeBOH IMOBEPXHOCTH CKJIaJOK M CedeT CJOH — HOP-
MaJIbHO B 3aMKaX CKJafoK # IOX YIJIOM Ha KpHIbaX. Baosb pasge-
JIOB MeXJy JUH3aMH OOBIYHO MPOHHKAeT IMIMHHCTHIA MaTepHas cocex-
HUX CcJoeB. B peaysbrate BMeCTO ONJIOIIHOTO CJIOSL IieCYaHMKA HIIH
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M3BeCTHSIKA HabJlojaercd 10J0Ca JHH3, .IJABAIOIIMX B [JIHHUCTOH
Macce. MyJJIHOH-CTPYKTYpa OTJIHYAETCS OT. JIMH3 U OyILHH, CB3aHHBIX
.C DacTAXKEHHeM CJ0eB, TeM, YTO MYJ/LIHOHBI TlepeceKaroT cJofl (B 3aM-
Ke CKJIaJK{ OHY BBITSHYTHl Nonepek ciosi) (puc. 41).

Teepabie
nopoa,t
o

Msirkue
nopo,bi

Puc. 40. KnauBaxk BeepooGpasumifi (cxema):
a —npsamoit; 6 — o6paThHf (B MATKHX IOPOZax)

Puc. 41. MyJ/uIHOH-CTPYKTYPH B MpaMopax H CJaHUAx JOKeMGpHS.
3anaanas vacts Kuprusckoro xpe6ra (doro B. T'. Tamuukoro)

MaxkpOCKONHYeCKH KJ/HBaXK BHIPa)KeH Ha BHIBETPEJbIX TOBEPXHO-
«TAX MNOPOABl B BHAE TPELIMHOK M 3a3yOpUH; ero BbIpaXKeHUEM SBJIS-
©TCSl TaKXKe pacKaJbiBaHHe NOPOAB Ha IVaZKHe TapaJjiiesbHble miac-
THHKH. [10J MHKDOCKOIIOM XOPOLIO Pa3BHTHIH KJMBaX TEUEHHS BHIPa-
2KeH TlapasijielbHOH OPHEHTHDOBKOH TJIMHMCTBIX H APYTHX IVIOCKHX
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MuHepaJoB. MecTHHE OTKJIOHEHHst OT 9TOro napaJiesnusMa Habgiona-
IOTCS Tam, rJie B [VIHHHCTYIO Maccy BKJIOYeHbl GoJjiee TBepALIE 3epHA
(manpumep, KBapla) M TAe NOBEPXHOCTH KiAHBaxa OOTEKAOT 3TH
sepHa (puc. 42).

~ Berpeuaercsa KauBaX, KOTODHIH
XapaKTepusyercs TeM, 4YTO IIJIOC-
Kasi ODHEHTHPOBKA CJAOJ H APYTHX
MUHEPaJOB HE IIPOHH3BIBAeT €ro
PaBHOMEPHO, a KOHIEHTPHpYeTCH
B OTJEJNbHHX Y3KHX moJjocax. Me-
XKAY 3THMH NOJOCaMH CJaIOJB H
JIpYrHe IJIOCKHE MHHEepaaH Paclo-
JIOXKEHBEl 1O YIVIOM K YKa3aHHBIM
moJsiocaM. B uesom B paspese mopo-
OBl BHAHBl TECHO pPacCHOJIOXKEHHBIE
MesakHe (GJeKCYpH. ITOT KAHBAXK
TpelyeT I cBoero 006pa3oBaHHSA
HE TOJbKO NapajijeJbHOH OpHEHTA-
LUK IIOCKHX 3ePeH, HO U CKOJbiKe-
HAS IJIACTHH KJIMBaXKa OTHOCHTEJIb-
HO Apyr apyra. Ilostomy Takoi
KJAUBaX HAa3BIBAETCH KAUBAKNEM
ckonvacenus. B HeKOTOpHIX cayuda-
$iX MHKDOJHTOHEI  OKa3bBaloTCs
CMATHIMH B MEJKYI0 IJIOHYATOCTh,
obpasysa Kausasx  nAoU4ATOCTU.
(TToppoGuee 06 ycaosuAx 06paso-
BaHHs KJIMBaXka CM. ra. 8.)

Or kauBaxKa c/aeayer OTJIMYATh
cranyesarocrs. Tlocnepnsa npucy- Puc H‘;l MHKPOCJTI%I;TXPaq)K-’IH?BaPKa
ma. GOpOXaM, mORGGpruNCs we- IS B giramiu Gmimeser
TaMopQ)usmy. CalaHneBatocTs sBJIA- 10 H. B. JleGenesoit). Bemoe — TBep-
€TC pe3yJibTaTOM MepeKPHCTAJIH- JHe 3epHA KBapua
3aluH ¢ o6pa3oBaHHEM IIIOCKHX,

PaCOJOXKEHHBX NapaJenbHo ADPYr APYTy 3epeH BTOPUYHBIX KpPUC-
TaNNoB CJAIOJ, XJODHTa, SUHAOTa W APYrHX MuHepanaoB. CJaHueBa-
T0CTb YacTO BO3HHKaeT no KauBaxy. Ho oHa Moxker o6pazoBaThCsl H
no NEepPBHYHON CJIOHCTOCTH TJIHH. O6pas3oBaBLIASCS MO KJIMBAXKY CJIaH-
1IeBATOCTL NMOAYHHAETCA TEM K€ 3aKOHOMEPHOCTAM PaclOJIOXKEHHS
OTHOCHTE/IBHO CKJaNOK, KOTODhle XapaKTepHH AJas KiauBaxa. CiaH-
1€BaTOCTh, BO3HHKINAA IO NEPBHYHOM CJIOHCTOCTH, OCTaeTcs mnapad-
JIEJILHOA CJIOSIM M BMECTe C HUMH H3rubaeTcs B CKMaAKH. DTy mocsof-
HYI0 CJaHIIEBATOCTh B MOPOAAX, NMOABEPNUIMAXCS CHJIBHOMY CMSTHIO,
JIETKO CIyTaTh €O CJAHLEBATOCThI0 IO KJIHBAXKY, OCOGEHHO €CJH Je-
$opMauuH ABIAIOTCS Pe3yJbTATOM MHOrOKPATHOTO B3aHMHONO HAaJO-
KeHHSl CKJIaJOK Pa3HOH OpPHEHTHPOBKH. :

ITpn GoabwioH crenmeHn MeraMop¢u3Ma CIaHIEBATOCTh NMEPEXOIHT
B MeTaMOp(hHYECKYIO I0J0CYATOCTD, SBJSIOILYIOCH Pe3yJbTaTOM MeTra-
Mopduueckol AuddepeHnnalluy, T. €. pasjgeeHHs MOPOAL Ha CJOe-
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nofoGHEE 30HE, 06pa3OBaHHbIE YePENOBAHUEM CBET/LIX MHHEpAJIOB
(TpeuMyIlecCTBeHHO KBAapLa M MOJIEBHIX UINATOB) W TEMHbIX KpHcran-
JIOB GHOTHTA, POroBOfi OGMaHKH H HEKOTODHIX APYTHX. Takas TekcTy-
pa Nopon Ha3LIBAeTCs, KaK M3BECTHO, THEHCOBOH, a CaMH NMOPOAB —
raeficaMi. OTHOLIeHWe THeHCOBOM MOJOCYATOCTH K NMEPBHUHOH CJIOHC-
TOCTH, KaK Mbl BHAHM, MOXeT ObIThb PasyHYHBIM, MOCKOJIBKY I10J0CYA-
TOCTb MOXKET 06pa30oBaTbCd KaK 7O TIEPBUYHOH CJOHCTOCTH, TaK H IO
KnuBaxy. Bropoli ciyuah maGaiomaercsi uawe, ueMm nepBhiff (CM.
TJ1. 6).

TpynnupoBka cknagok

Crnagxu, Kak TPaBHIO, He BCTPEYAIOTCH B eAUHHUHOM NposBJIe-
HUH. OGBIYHO OHH 06pasyiorT rpymnsl. Bosiee KpymHEE CKIaAKH MOryT
OCJIOKHATBCSA ‘HAJNOXKEHHBIMH Ha HHUX CKJaAkaMmu Gosee MeJxuMmu. THm
CKJIaA0K TIPH 3TOM COXPaHAeTCA: HanpuMep, KPYNHBIE KYNOJOBHIHHIE
CKJIIAIKH OCNOXKHAITCA 6ojee MeNKHMH KyIOJOBUIHBIMH K€ CKJaj-
KaMH, a Gosblnve JIHHEHHBle CKJAAKH OCJAOKHSIOTCH 6ojee MEJKHME

D CuHKnHHOpuiA by
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Puc. 43. Tpumep nosmoit (ronoMopohHo) cKIaZTATOCTH.
1 — xeM6po-0pHOBHK; 2 — CHAYD;

JIHHCHHBIMH XKe CKAafkaMH. MoxeT HaG/IOfaThCA HECKOMBbKO MOPAM-
KOB HaJ/IOXKEHHBIX JOPYr Ha JPyra CKaajoK, BIJIOTh A0 MeJbuaiimiel
IJIOHYATOCTH. ,

UpesBbluaiino BaxHOe 3HaueHWE MMeeT TPYNTHPOBKA CKIAJOK Ha
niomans. COBOKYMHOCTh CKJIaJOK, TIOKPHBAOIIAS HEKOTOPYIO TEppH-
TODHIO, HA3bIBACTCA CKAAOUATOCTHIO.

Brigeasioress pasuble MOpQOJOrHUECKHe THIB CKJIaX4aTOCTH, H3
KOTOPBIX MOXKHO BBIASJAHTb [JBA OCHOBHBIX THNA: CKAQO4ATOCT6 HOA-
HY10, WU 2000MOPPHYIO, U CKAQGO4ATOCTS NPepuleucTyro, WIH uiuo-
mopdhryro.

Ilonnyto, unu rosoMoOpobHYIO, CKAazuaTOCTh XapaKTepPH3YIOT cie-
oywouiHe csoiicrBa (puc. 43):

a) HeNpepHBHOCTb YepPEeAOBAHHS CKJAAJOK Ha IJIOMALH, CJIOH B
npeaenax CKJag4yaTOd 30HBI CMSTH B CK/AAIKH IIOBCEMECTHO, TaK UYTO
He OCTaeTCs HEAUCTONHMPOBAHHBIX YYACTKOB (CKJA4TUATOCTb CTJIOLIE
3amoJIHsAeT NPOCTPAHCTBO);

6) paBHOe Da3BHTHE AHTHKJIMHAJBHBIX H CHHKJIHHAJbHBIX CKJIa-
JOK; WIHDHHA H aMIVIATYJa TeX M APYTLHX, a TaKxke UX (opma opu-
HaKOBHI; ‘

B) JIMHEHHOCTb CKJIANOK; CKIaAKH BHITAHYTH, T. €. HX AJUHA 3HA--
YHTeNbHO GOJiblie WIMPHHBI; CKIaAKH NapaJielbHH APYr APYTY: OHA
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uMeoT obllee MPOCTHPAHHE B Ipejesax IMMPOKHX MOJIOC; eClIH mpoc-
THpaHHe MEHseTCH, TO TaKoe H3MeHeHHe OXBATHIBACT UIMPOKYIO NOJIO"
Cy CKIAJIOK; _

) BEPreHTHOCTb CKJ3aAOK; B IUMPOKHX MOJIOCAX CKJIANOK HabJio-
JaeTcsl WX OAMHAKOBHI HAKJOH B Ty WJIH APYryilo CTOpPOHY; B MOME-
peuHoM paspese yepes CKAafYaTyio 30HY MOXKHO 6niBaer HabMIOAATH
- H3MeHeHHe BEePreHTHOCTH (T. €. HampaBJeHHd HaKJAOHA) CKJIaxoK, HO
Takoe H3MeHeHHe BCErja OXBaThiBaeT 3HAUYMTENbHOE YHCJO pacloo-
KEHHBIX PAJOM CKJI4XOK.

Takum 00pasoM, OTAeJbHEE CKIaIKH, NPHHALIEKAIHE K 3TOMY
THNY CKJIaA4yaTOCTH, COCTABJIAKT 4acTH HenbHOH CTPYKTYpHl: (opMma,
TPOCTHPAHHKE, HAKJIOH He WHAMBHAYAaJbHHL IJIS KaXJIOH CKJIagKH, a
aEnsoTes 06MUMH A8 Beell cknaguaTofi 3oHE. CKI2a1aTOCTh 3TOTO
THIIA XapaKTepHa AJs CKJIaJ4yaThiX 30H, 06pasyoliuxcs B FeOCHHKIH-
Haasax. :
[IpepuBUCTON, HJIH HMIHOMOD(HOH, CKIAAYATOCTH CBOHCTBEHHB
IPU3HAKH, B OOLIEM IPOTHBONOJIOKHBE TEM, KOTOPEIE XapaKTepH3YIOT

s D_Cuninuopwi

- 0 1 2 3n
~ B B B )

Hentpanpure [Tupenen (mo T', LlBapry):
3 — neson; 4 — xap6oH

OJHYI0, HJIH TOJOMOP(HYIO, CKIaayaTocTb. ITH MPU3HAKH ClENyIo-
mue (puc. 44):

a) TIPepHIBMCTOCTb WM JIOKANbHOCTb CK/IaJRO0K; XapaKTepHO pasBH-
THe OTACJBHBIX W30JHPOBAHHHIX CKIafOK cpein obnactd, B oOUIEM,
TOPH30HTAJIBHOTO 3aJIeranus CJI0eB;

6) HepaBHOe Da3BHTHe AHTHKIWHAJeHl H CHHKIHHAJEH; OOGBIYHO
BBEIPaJKeHH TOJbKO aHTHKAMHAJH, TOTAAa KaK DaBHONpaBHLC C HAMA
CHHKJIMHAJM OTCYTCTBYIOT; AHTHKJMHAJM pas3jesieHbl yd4acTkaMi, rie
CJION 3aJIeTaloT TOPH30HTANbHO; (opMa TaKHX yJaCTKOB ONMpeaesaeT
¢ (OpMOM M B3aNMHBLIM DACIOJIOXKEHWeM aHTHKIHHAJeH; TaM, TAe
IBe H30JHPOBAHHBIE AHTHKJIMHAJIH OGJM3KO TMOAXOAAT APYT K APYTY,
MeXIy HUMH BO3HHKAeT Hexoe Nojobne CHHK/IHHAJIH, HO, NPOCJIEKH-
Basg 9Ty CTPYKTYDPY MO TIPOCTHPAHHUIO, Mbl OGHApYXKHM, 4TO OHA mepe-
XOANT B DOPH3OHTAJbHOE 3aJleraHWe C/I0eB, KaK TOJNBKO COCEIHHE
AHTHK/IHHAJH DPa3BHTAIOTCS HJIH 3aKaHYHBAIOTCA MO MPOCTHPAHHIO;

B) OTCYTCTBHE -JIHHEHHOCTH; H30JHPOBAHHbIE NOAHSTHS, o6pasyio-
UHe 3Ty CKAaA4aToCTh, NPEACTABJEHB IPeHMYLIECTBEHHO 6paxu-
AHTHKJIHHATAMH M KYNOJaMH; BCTPEYaloTCs U OTACJbHBIE JIHHHEBIC
NOAHATHA (Badbl), HO U OHH H30JHDOBaHbl, MPOCTHPAHHA HX HE BB
JepXaHH M MEH{IOTCs OT ONHOTO Baja K Apyromy, a HHOrla H B
fpejesiax OXHOTO Baja TAK XKe, K&K MEHSIOTCA TPOCTHPAHHT H Gpa-
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XHaHTHK/IHHAJeH; MOAHATHS MMEIT pasHble (OPMY, pasMepH H aMi-
JUTYAY;

) OTCYTCTBHE BBIZEDKAHHON BEPreHLHH; MHOTHE NOIHSATHS, BXO-
JAuye B 3Ty CKJIAAYaTOCTh, aCHMMETPHUHBI: OFHO HUX KPBHUIO Kpyde
ApYroro; HO aCHMMETDHs 3Ta HE3aKOHOMEepHa: OHAa MEeHSeTCs . OT Of-
HOH CKJIaJKM K JADYro#, W JaxKe OJHA CKNajKa B Pa3HbIX CBOHX 4ac-
TAX MOXKET MMETb HaK/JOH B Pa3Hble CTOPOHH.

IIpepbiBuCTas CKIAAYAaTOCTh XapaKTePU3YETCs Upe3BHIYANHO 60Jb-
IIEM MOP(OJIOTHYECKUM Pa3HOO0pa3ueM BXOAANIHX B HEe OTHEJbHBIX
cknanok. KynomooGpasuble ckianky, IpHHALNEKALME K ITOMY THIY,
CHIbHO PAasyIHYaTCsd M CBOUMH (pasMepaMH, M HaKJOHOM CBOHX
KpbUIbeB. JMaMeTpEl KyNOJIOB GBIBAIOT OT COTEH METPOB HO JECSTKOB
KHJIOMETPOB. YTIJIbl NafEHHs CJI0EB HA KPBUIbAX KOJEGNIOTCS OT HHY-
TOXHBIX (ZOJIM rpajyca) A0 OYeHb KPYTHIX. AMIVIHTYAa MOXHATHI OT
HECKOJIbKMX METPOB 10 HECKOJIBKHX KHJIOMETDOB.

Cpean 0ocobbix NPOSIBIEHMI NPEPHIBHCTOH CKJIaZYaTOCTH MOKHO
ykasaTb Ha OTJeJbHbie OYeHb KDYNHble MONHATHS CYHAYYHOH (OPMBI
C TOJIOTHM CBOJOM M KDYTHIMH KDPBIIbAMH (HJIH ONHHM TOJIOTHM,
APYTHM KDPYTBIM KpBLTOM). TakoBBI, Hampumep, MACCHBHBIE IIOXHSITHS
Hono-Menseaunkoro Bana u JKuryneit na Bocrouno-Espomeiickolt
nnardopme (puc. 45). OHM TMPOTATHBAIOTCH HA COTHH KHJOMETPOB, a

Puc. 45. Kpynnue cyHayunbe CKaagky:
a — Ilono-MeaBenuukuii Baj; 6 — YKuryaesckoe MOmHSTHe

HX aMIIHTy[a H3MEPSIeTCs MHOTHMH COTHAMH MeTpOB. JKHUTYJIH acuM-
METPHYHBI: I0XKHO€ KPBUIO HX IIOJIOTO, CEBEPHOE — MeCTaMHu BepTH-
KalbHO H HapymeHo paspuBamu. Kpwuies lono-Mensenunxoro mon-
HATHA OCJOXKHEHBl ycTynaMu ¢Jekcyp. BmecTe ¢ Tem B Tex e Boc-
TOYHBIX paioHax Bocrouno-Espomeficko#i miarpopMpl mupoko passu-
Thl OYeHb II0JIOTHE KYIOJOBHAHBIE TOAHATHS OBAJBHOH HJH Hempa-
BHJIbHOU (hOPMHL

XapaKTepHBI TakiKe HH3KHE IIOJIOTHE BLITSHYThle BAJIBl, TPHMEPOM
KoTopblx fABJasierca Oxcko-Lnuuexkuit Ban. OH mporarusaercs Ha -
350 kM mpu mmpure 25—40 KM u ammaaryge 200—300 M. Yrasl ma-
JEeHHS CNOEB Ha KPBJIbAX He mpeBbllawT 1,5°.

70



OGaUK TpEepLIBUCTON CK/IaAYaTOCTH yKasblBaeT Ha TO, 4TO, B OT-
JIHUHe OT MOJHOH CKJAAaTUuaTOCTH, BXOAsIIHE B €e COCTaB CKJIAaJKH
NPEeACTaBJSIOT COO0OH Kax[as CaMOCTOATENbHYI CTPYKTYpy, HE3aBH-
CHMYIO OT APYPMX CKJIaJOK. DTOT THIl CK/IaA4aTOCTH THOHYEH JAAd
‘TaaTGoOPM.

BHyTpH 30H Pa3BUTHS NOJHOH CKJIAAYaTOCTH B KayecTse 6oJee
KPYTHBIX, YeM CKJIaJKH, CTPYKTYPHEIX (HOPM BBIICNSAIOTCS GHTUKAUHO-
puu u cunxauxopuu. IlepBble mpeAcTaBasioT coGOH CTPYKTYpHl B ue-
JIOM aHTHKJHMHAJBLHBE, HO OObefuHsAIONHe 60JbIIOE YHCJIO YaCTHHIX
AHTHK/JMHAJEeH ¥ CHHKJIWHaJell. BTOpHe sBASIOTCA TaKNM XKe 00belH-
HeHHEM MHOTHX YaCTHHIX CKIajoK B ¢dopme OOJBIIOTO CHHKJIHHAJb™
noro nporu6a. ITo BepreHTHOCTH CKJaROK, BXOAAIIMX B HUX COCTaB,
BHIIEJSIOTCS AHTHKAMHOPHH M CHHKJHHODHM AaHTHBEPreHTHbIE M CHH:
BepreHTHble. AHTHKIMHOPHH OOBIYHO aHTHBEPTEHTHEIE: OCEBhIC MOBEpX-
HOCTH CKJaJOK Ha HX KPBUIBSIX CXOAATCSA BHH3, T. €. CKJIAIKH HaKJO~
HEHb! B CTOPOHBI OT OCH aHTHKJHMHOpHs. CHHK/IHHODHH Xe O6BIYHO
CHHBEPTEHTHBIE, T. €. CKJIalKH Ha HX KPHUIBAX HAKJIOHAITCH BHYTPb
CHHKJIHHODHSL.

K ToMy e MOpsAKy CTPYKTYp, K KOTOPOMY mNpHHajIeXKaT aHTH-
KJIMHODHH M CHHKJMHODHH, OTHOCATCH ONKCAHHBIC BBILIE AHTEKIU3bL H
CHHEKJM3H. Pasinyne MeXJAYy HUMH B TOM, YTO B AHTHK/JIHHODHH U
CHHKJMHOPHH TPYNNHPYIOTCS CKJAAKH NOJHOrO THNA M PAa3BUTBl 3TH
CTPYKTYpH B CKIaAuaThX 30HAaX. AHTEKIH3bl M CHHEKIHM3bL OCJIOXK-
HeHBI CKJAJKaMH [PepHIBHCTOTO THIA M MPHYPOUEHH K miaThopMam.

XapakTepHBIMH JJisl 30H TIOJHOH CKJIaA4aTOCTH CTPYKTypaMu fosee
KPYIHBIMH, YeM CKJaJKH, ABJSIOTCH TaKxKe CTPYKTypHbIE CTyHEHH. Onu
BHIpXKeHHl B TOM, UTO 3epKa.lo CKAGOOK, T. €. MOBEPXHOCTD, TpOBe-
JZeHHAad TIO OAHOBO3DACTHHIM CJIOSIM Ha yPOBHE 3aMKOB aHTHKJIHHAJeH
WM CHHK/JIMHAJeH, Ha KPBUIbSX AHTHKJIMHOPHEB ¥ CHHKJIMHOPHEB, HE
HAKJIOHSETCS IJ1aBHO, a4 ONyCKaeTcs WJIH NORHUMAeTCd YCTyNnaMmu
(puc. 46).

KpoMe ABYyX YKa3aHHbBIX OCHOBHHX MOD(QOJIOTHYECKHX THIIOB
CKNafyaTOCTH BBUACASETC CKAQO4ATOCTL NPOMENCYTOHHOZ20 Tuna, Ko=
Topas 06befuHseT NPU3HAKH KaK NOJHOH, TaK H TIpepPBIBUCTOH CKIad"
yatocTH. TIpoMeKyTOYHAs CKJAAYaTOCTh B CBOIO OHYEpeAb MOApasjie:
JsieTcs Ha ABAa TOATHIA: 2pebHesudHyro W Kopo64aryio, WIn CYyHOYH-
HYrO. . '
I'pe6HeBUAHAs CKAaLUaTOCTh XapaKTepu3yercs uepefoBaHHEM pes-
KO BBIP2XKEHHBLIX AHTHKJHMHAJEH U HIHPOKHX TOJIOTHX CHHKJIHHaJEeH
(puc. 47). HepaBHoe pa3BUTHE aHTHKJIHHAJIEH H CHHKJIMHaJe# cO/IH-
KaeT 3Ty CKJAaAYaTocTb ¢ npepuiBucTod. OQHaKO CHHKIAHAIU B rpeb-
HeBH/HOJ CKIafuyaTOCTH BCe-TAKH CYIIECTBYIOT, XOTs Obl H NOJOTHE.
Kpome Toro, rpeGHeBHAHAs CKJI4A4aTOCTh OTJIHYAETCH XOPOIIO BEIpA-
JKEHHOH JIMHEeAHOCTBIO: AHTHKJHHAJH HMeloT (HOpMy BHITAHYTHX Ba-
JOB WM YIJHHEHHBIX OpaxHaHTHKIMHajed. B psage ciyuaes OBLIO
yCTaHOBJIEHO, YTO B SIAP&X TPeOHEBHIHBIX aHTHKJIMHAIe#l coCpeaoTo-
YeHBl CKOIMJEHHS MJACTHYHOrO MaTepHaja, BBIXKATOTO H3-TOJ cocen:
HHX LIMPOKHX CHHKJAMHajeld. MHOTAa 3TOT M/IaCTHYHEIA MaTepHasl BhI-
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Puc. 46. Teosoruueckuit npodHIb I0MKHOMO CKAOHA IOTO-BOCTOUHON 9acTH Bosbe
CTPYKTYPHHE CTYNEHH, OCJOXKHSIOUIHe aKTHKAKHHOPHH Bosbmoro Kaskasa

k)
) ) § ’
s ¥ g 3
o . - L)
5 O\ §~ ) <
KM= \ N 42 3 /o~ fe LN
4 8 Vi K R 7. 3
ol o IIN\ZEAZG Ty (A
A e, -~ Wi SN
4 t + -
8 =

0 4 Bxkm Rl Foe B -

~

Puc, 47. Ionnas u rpeGHeBujHas CKAafgyaTOCTh, BoCTOuHasm wacTe BoJBLIOr®
I — naneosoff; 2 - npenonaraeMas KpoOBJAS TPAHHTHOTO JHANAPA;, & — CJAKILH;
8 — meckn; 9 — TeKTOHHUeCKHe paspHBH. B pafione ropu Bap6ano — ray6un-

417 CKNaA4aToCTh MOJIHAs, B CEBEPO-BOCTOYHON YaCTH — rpeGHeBHIHASA

HUMAETCs] Yepe3 Pa3pHB B CBOLE aHTHK/IHHAJNH B BHAE A3BIKA H 06pa-
3yeT MaJIeHbKH# TeKTOHHYECKHH MOKPOB.

B sanaznoesponefickoit mepmunonormn (I'. Hltune) rpeGHeBHA-
Hasi CKJIaf4aTOCTh Ha3bIBACTCS 3HCEKTUBHOL.

KopoGuarasi, unu cymgyusas, cKn1ag4aTocTb COCTOHT H3 IPYIIH
KPYNHBIX CYHAYYHBIX CKJIa[0K, MOKPHBAIOIIHX Ty HJIM HHYIO MJOIIAAb.
¥ crIIanoK mWHPOKHE MOJOTHE CBOXB H BEPTHKAJBHHE WIH OUEHb KpY-
Thie Kpblibi. CHHKAUHATH HMEIOT GOPMY y3KHX IieJell MeXAy aHTH-
KIMHANAMH. 34eChb CHOBa HaGJI0aeTcss HepaBHOE pA3BHTHE AHTH-
RJHHA/Ned W CHHK/IMHAJeH, 4T0 CONMKAET STy CKIAA4aTOCTh ¢ TIPEpH-
BuCTOH. ONHAKO CIMOWIHOE MOKPHITHE €10 HEKOTOPOH IUIOMAAH H IpH-
Cymlas ed JIHHEHHOCTb COJHKAIT 3Ty CKAAaA4aToCTh ¢ MOJHOH
(puc. 48). B 3anagnoeBponeiickoi TEPMHHOJOTHH 3TO QexceKTUBHAR
CKJIa 14aTOCTb.

ITpomexyTounas CKIaf4aTocTh HaG/IIOAAETCS TPEHMYILECTBEHHO B -
NEePeXOAHEX 30HAX MEXKAY CKAaA4aThIMH 30HaMH H mIaTGHOPMaMH.
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moro Kaekasa (mo A. B. HoanuxoMmy). Jluuus Hag npoduneM NOKasHBaeT

AN O L rurn e

i— p. Cyraxa

Kapkasa (mo A. A. Copckomy):
4 —CnaHUH W NECIaHHKH; & -— H3BECTHSKH; 6 — Mepreqn; 7 -—NECKH H IJIHHH
HH RHaMHp, YCJOMHEHHHA oceBHM rpaGeHoM. B ioro-samagnoft wacts npodu-

Pac: 48. KopoGuaras  (cymmyywas)  ckaaggarocts.  Jarecram  (mo
- B. H. IHoamno).

CBA3HBIE AEPOPMALIMKA
MATMATHUYHECKUX MOPOL,

Onucaunble nepBuyHbe (GOPMBI 3ajJeranns >OPY3HBHBIX U HHTPY-
3MBHBIX MarMaTH4eCKHX NOPOA MOTYT OHITH BHAOH3MEHEHH B IPOILEC
Ce TeKTOHHYECKHX JedpopMaluuil. Moxer H3MEHHTbCA TaKkKe H BHYT-
PEHHAS CTPYKTYpa TeX Ke TOPOJ. '
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[Tockonbky npemmymiecTBeHHasi QopMa 3ajeranus 3(dy3uBHHX
nopoj miaacrosas, T. e. cXojHas ¢ (QopMO#l 3aJeraHHs OCaZOUHEIX IO:
POA, AucCJOKaluHu, HabJogaeMble B 3(p¢Gy3HBHBIX NOKPOBAX, aHAJOTHY-
Hel fedopMalusaM B CAOHUCTHIX OCaJO4YHEIX nopopax. Ciou agpdysus-
HBIX MOPOJA CMHHAKIOTCH B CKJAaZKH BMecTe C OCaAOYHBIMH CJIOSIMH.
Taxk kak 3¢ ¢y3uBHEe TOPOAL OOLIYHO TBeP2Ke OCAXOUHBIX, OHH 4acTO
Pa3/HH30BHIBAIOTCA M Pa3Ae/sioTcs Ha GyAuHH. AHAJOTHYHBIM OOpar
30M BeAyT cebs HOA BAHSIHMEM TeKTOHHYeCKHX HaNpAXKEeHHH M Iuiac:
TOBBIE HHTPY3MBHI, KOTOpble TaKXe CMHMHAIOTCH B CKIAIKH, Pas/HH30-
BBIBAIOTCH U OYAHHHDYIOTCH.

HUnaue peso o6CTOHMT ¢ MacCUBHEIMH HHDPY3UBAMH, HallpuMmep CO
IITOKaMH uAH GatoiutraMu. B aTHX cilydasix MHOTOE 3aBHCHT OT CTe-
IeHH TEKCTYPHOH aHH30TPONHMM HHTPY3HBHOH mopoxanl. Ecam Tekery-
pa ee JHHeHHO-TJIOCKONApaJJie/ibHasg, TO HOPH OJaronpHATHOH OpUeH-
THPOBKE TEKCTYpPHl MO OTHOIIEHHIO K CKHUMAOUHM TEKTOHHYECKHM
HaNpAKEHUAM OHa MOXKET HrpaTh Ty XKe MEeXaHHUeCKYIo POJb, KaKyIo
B 0OCaJOYHBIX TOPOAAX HIPaeT CJOHCTOCTh, T. €. OJarofgaps BO3MOXK-
HOCTH B3aHMHOTO CKOJIbXKEHHS IflapaJljielbHO OPHeHTHPOBAHHBIX KPHC-
TAJTHYECKHX 3epPeH TEeKCTYpPHBEIE TMOBEPXHOCTH MOTYT HM30THYTHCS B
ckaagku. ITOCKOMBKY TEKCTYpHblE NPOCJAOH OYeHb TOHKH (HMX TOJIIH-
Ha ONpeAe/seTCs TOJLIMHON OTIHEeNbHHIX [JIOCKHX MMHepajoB), obpa-
3YIOLIHEC TPH 3TOM CKJIAZKH TaKXKe OUeHb MEJKH. IDTO HE CTOJbKO
CKJIaAuaToCTh, CKOJIBKO MeJKasg IUIOHYaTOCTh HJIH MODPIUMHHCTOCTb
mpocsoeB. Beskue HHBlE HEOTHODOJHOCTH BO BHYTPEHHEM CTPOEHHH
HHTPY3HBAa TaKXKe OKa3bBAIOT BJHSHHE HA H3MeHeHHe ero (QOpMbl.

Ecau kpucTanasl B MHTPY3HBHOM MAacCHBE ODHEHTHPOBaHBI Geclio-
pAAOYHO M, TakuM 00pasoM, B KPYNHHIX ofbeMax IOpoia OKasnlBa-
eTcsi B CpPeAHEeM H30TPOIHOH, TO TEKTOHHYECKOe CXKAaTHE BLI3LIBAeT B
Maccupe 6oJjee OAHOPOAHYI gedopmauui. IIpu TOPH3OHTANBHOM
CXKATHH HHTPY3UBHOE TENO CTAHET DaBHOMEDHO KODOUYe B TODH3OH-
TaJbHOM HAanpaB/eHHH ¥ AJHHHee — B BePTHKAJbHOM (pHc. 49).

Puc. 49. edopManusi HHTPY3HBHOrO Tesa, DACHOJIOXEHHOIQ
BHYTPH CJIOHCTOH TOJIIH, INOA BJHAHHEM I‘OpHSOHTaJ‘IbHOl‘O CXKa-
THa (cxeMa): a — jgo medopMaiuH; 6 -— mocae gedopManunu

Takas nepopManus TPOUCXOAUT MyTEM B3aHMHBEIX TlepeMelleHHuk
BHYTPH MaccHBa 3epeH HJH 6ojiee KPYNHHIX GJIOKOB B COOTBETCTBHH
C HalpaB/IeHHAMH MAKCHMAJbHBIX KacaTeJbHBHIX HalpsiKeHHH.
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Ecnu mopoaa 8o BpeMs gedopmauuu Gbljia N/IacTHYHOH, Aedopma-
nus mporekaer Ge3 HapyilueHHsi cBsisHocTH. IIpu 3TOoM Moxer o6paso-
BaThCH HOBas, BTOpUYHAd, OpPHEHTHDOBAHHAs TEKCTypa B IODOXE.
IlepBuunas OpHeHTHPOBaHHA# TEKCTypa BO3HHKAeT, Korja mopoja
‘ellle B 3HAYHTENBHOH CTENEHH XKHAKas, U OPHEHTHPOBKA KPHCTaJJIOB
npeacrasiser coGoil pesyJbTaT HX HOBOPOTA B KHAKOH cpefe. Ilpu
06pa3oBaHUH BTOPHYHOH TeKCTYpH  (ZehopMalHOHHOH) GOJbIIYIO
pPOJIb UPpaeT OPHEHTHPOBAHHAA NEPEKPHCTAJNIH3ANUSA B TBEPAOM COC-
TostHuu. He#ictByer «mpaBuio PuKke», MO KOTODOMY BELIECTBO Ha
TpaHsAX KPHCTAJJIOB, HAXOAAIIHXCA TI0J, GOJBIIMM IaBJCHHEM, PacTBO-
psercs, a Ha I'PaHsAX, HaXOA4UIMXCHA INOJ MeHbIUIMM AABJCHHEM, Ilepe-
otsaraercs. [103ToMy KpHUCTadAHl YIJIOIAIOTCS [0 HalPaBJIEHHIO MaK-
CHMAaJIbHOTO CXKAaTHA W YAJHHSAIOTCS B HampaBjeHHW MUHHMAJbHOTO
cXaTus, T, e. JehOPMHUPYIOTCH, KaK U MOPOAA B LIEJIOM.

Bropuusas aepopMalliOHHAS TeKCTypa MOXKET BO3HHKHYTb B TOH
nopoze, B KOTopo# Onlia M TlepBHYHas Tekcrypa. [locaenssis Moxer
B TOH WM MHOH Mepe COXPAHHUTBCS M «IPOCBEUHBATH» CKBO3b Hep-
BYI0, HO MOKET U TIOJTHOCTBIO YHHUYTOXHUThCS.

Kak 651 He gedopMHDOBAJICA UHTPY3UBHHIH MaccuB, OH Bceria
Aedopmupyercs HHauye, yeM OKPYXKaIOllHe €ro CJOHCTHE 0cafouHble
nopoful. [lo3ToMy B Tex C1ydasix, KOUZa HHTPY3UBHBIE MAacCHBHL Je-
¢$opMupOBAIACE OZHOBPEMEHHO C BMEILAIOIIUMH OCAaJOYHHIMH II0PO-
IaMH, MEXIy TeMY M JPYTHMMH Ha6/a10JarTcs KPYIHBIC pasphiBE HJH
MeJIKHe CPBIBBl H AHCTapMOHHS.

Ilo Hey3HaBaeMOCTH HCKaxkaeTcs OOJHK HHTPY3HH B 006JacTHX,
IpeTepueBLUIMX OUeHb OOJblIMe H CcJIOXKHBle medopmanuu. Takue ne-
tdopmauun HabawnalTcs, HapuMep, B APeBHUX rayboxoMeramopdu-
30BaHHBIX TOJIAX NOPOA. B 3THX yCAOBHAX HHTPY3HM HepeAKo INpeB-
palialTes B y3kHe JAJMHHbIE H3BHBAIOIIHECS JICHTH, OOBIYHO pacdie-
HeHHBble Ha OyAUHHL

U3 ckaszaHHOTO BMJHO, YTO B3aHMOOTHOIIEHHS BHellHeH GOPMH U
BHYTPEHHETO CTPOEHHS HHTPY3MBHEIX MAacCHBOB € BMeEIIAIOUIMMH OCa-
JOYHBIMH TIOPOJaMH B 30HaX TEKTOHHYECKHX Aedopmauuii pasHoob-
pasHH U CJAOXKHBL. M3ydenue HX mpefcraBiseT 0cOOBIH pasjes CTPyK-
TYpPHOH reoJIOTHH, KOTODHIH TOJLKO B CaMHX OOIIHX YepTax MOT OhIThb
31ech ‘paccMOTPEH.



FNABA 4

PA3PbIBHbLIE TEKTOHUMYECKME
AUCNOKALUMK

PaspriBHble aHCNOKaLHH Pasfe/AOTCA HA [Be OCHOBHHIE TPYIIIH:
Pa3phiBE 6e3 CMeIUeHHs, MM TPelIMHH (IUAKJIAa3bl), U Pa3pHIBHL CO
CMEIICHHEM, HJH DasphiBHEIE cMelleHHs (nmapaknaasw). Caexyer oT-
METHTb, YTO IIOHATHE O TPELIHHAX KaK O Pa3pHIBHHIX HHC/IOKALHUAX Ge3
CMEIIeHHs] YCJIOBHO, TaK KaK Pa3pLIBOB COBEPILUEHHO Ge3 BCAKOrO cMe-
IIeHHss MX KpHLIbeB CYILIECTBOBATL He MOXKeT. Bcerga umeercs xors
Obl DYeHb MaJioe CMellleHHe B BHAE WJH Da3XBHTAHHS KDPaeB TPeIlHHHI,
HJIH HX OTHOCHTEJIbHOTO CKOJIbXKEHHS NapaJjiesNbHO ApYyr Apyry. Oaua-
KO, eCJIH TaKHE€ CMEIUEHHs: OYeHb MAaJbl ¥ He CYLIECTBeHHH I/ JaH-
HOro MaciuTaba HCC/IeIOBaHHs, HMH MOXHO IpeHeGpeus.

TPELLIMHDbI

Tpewnnnl upessuivaiiHO IIHMPQKO PACHPOCTPAHEHE B 3€MHOH KOpe.
OHn BCcTpewaloTcst BO BCeX MOPOAAX, KpoMme HamBoJee CHIYYHX HJH
JIETKO DAa3MOKAaeMHbiX, B KOTODHIX TPEIIMHBEI HE MOTYT COXPAHATHCH.

WnnusuayanbHele TPEIHHEI DA3/HYAlOTCS DPa3MepoM CBOEro pac-
KPHITHS (3USIHHA), NPOTSIKEHHOCTbIO, (OPMOH, MOJOKEHHEM B MPO-
CTPaHCTBE W OTHOCHTEJHHO APYTHX 3JI€MEHTOB TEKTOHHYECKOH CTPYK-
TYPH (CKJI3IO0K, ODHEHTHPOBAaHHONH CTPYKTYPH H T. I.).

ITo pasmepy 3usiHHS MOTYT GbIThb BHIAENEHH TPEHIHHBI CKDHITHIE,
3aKpBITHIE M OTKpHIThie. CKpHITHE TpPEIHHBL B CBexell mopoge He
BHIHBI M CTAHOBATCS 3aMETHHIMH JIHIIb NPH ee PacKaJbBAHHH, KOTJa
00HapyXHBaeTCqd, UTO OHA KOJIETCS II0 HEKOTOPHIM MPEeHMYIeCTBeH-
HEIM HanpaBneHuaM. [Tox 3aKpEITHIME TpPelIMHAMH NOHAMAIOTCH TaKHe,
KOTODHIe BHAHEI HEBOODYXKEHHHIM IJVIa30M, HO JIHIIEHB 3aMeTHOH mo-
Jgoctn. OTKpPHITHE TPEIHHE HMEIOT 3aMeTHoe susHme, OHM He mepe-
CTalT OHTb OTKPHITEIMH H B TOM cJy4ae, €CJAH 3aNO0JHEHB KaKHM-JH-
60 NMOCTOPOHHHM MAaTEpPHAJOM: OCAAOYHBEIM, KHJAbHEIM WJIH MarmMaTH-
JECKHM. : :

Mo mpoTsXeHHOCTH TPEIIMHH Ype3BHYAiHO pasanunsl. HekoToprie
IPOCTIeXKHUBAIOTCH HA TPOTANKEHHH BCEr0 HECKOJbKHX CaHTHMETPOB,
Apyrye NPOTATUBAIOTCSA HAa JECATKH KHJIOMETpoB. BrpoueM, ouens mpo- .
TS’)KEHHblE pDaspbiBHbIE HApYIIEHHS DeAKO OCTAIOTCS TPEIMHAMH, T. €.
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paspbiBaMu Ge3 cMewenns. OGBIYHO OHH BHIPAXKEHB! Pa3PHIBHHIMH CMe-
‘flIEHHSIMH C 3aMeTHOH aMIIHTYAO# NepeMelleHHs Kphiabes. HaunGosee
pacmpocTpaHEHH! TPEIlHHB NPOTAXKEHHOCTBIO B METPH H JACCATKH MET-
poB. OHH COCTaBJISIIOT {I0BCEMECTHO DPAaCNPOCTPAHEHHYIO TPELIHHOBA-
TOCTh TOPHBIX NOPOJ. :

B ocafoyHHX NOPOAAX TPEWHHH 60JbllIel YacThiO SIBJSIOTCS BHYT-
PHCJIOHHEIME, T. €. He BHIXOAAIIMMH 3a TpeLess OAHOro cJosi. Muorne
M3 HHX PaCcCeKaloT CJIOH NepNeHAMKYJSPHO K HamJacTOBAaHMIO, APY-
THe — HAaKJOHEeHH K ¢jowo. OHH TpepHBAIOTCA TaM, Uie YIHDPAIOTCA B
NOBEPXHOCTh HAMJACTOBAHHSA, W INO3TOMY HMX MPOTSKEHHOCTb B Ha-
TIpaBJIeHHH, TepecekalolleM CJOH, MeHblle, Yem BAOJb cyos. Jlpyrue
TPEIUHEl SBASIOTCS CEKYUIHMH; OHH PaCCEeKaioT Haykd CJOeB.

[To" popme TpelIHHBl GHIBAIOT NMPAMBIMH H H30THYTHIMH HJH H3JI0-
MaHHBIMH, a Kpasi uX MOryT GHITb TJIaJKHMH, OTUUIH(GOBAHHHIMH HJIH
HepOBHHIMH U 3a3yOpPEHHBIMH,

[To 1MOJIOXKEHHI0 B NMPOCTPAHCTBE TPEIIHHBI MOTYT OBITh OXapakTe-
PH30BaHE OGHIYHBIMH 3/1€MeHTaMH 3ajleraHusi ~— NPOCTHPAHAEM, Ia-
JeHHeM H YIJIOM DajeHHsd.

[To OTHOUIEHHI0O K 3aJIeTaHHIO CJI0eB TPEIIMHB MOTYT ObITb HOD-
MaJbHBIMH M HAKJOHHBIMH K CJIOI0, @ TaK¥Xe flapajJieJbHEIMH CJOI.
TIo OTHOIIEHHIO K NPOCTHPAHHIO NHHEHHBIX ¥ OPAaXHUCK/IaLOK TPellMHbI
MOryT GHITb NPOJOJbHEIMH, NOMEPEYHHIMM M KOCHIMH. Ha OKpyrihix
KyNOJMOBHAHHIX (opMax MOryT ObITb BHAEJEHH pajHajIbHBIE X KOH-
IEHTpPHYECKHe TPEIIHHHL. : » ,

I MATPYSHBHBIX MOPOJ YNOTPebJseTcss HEeCKOJbKO HHasg Kjiac-
CHOHKANMA TPEUMH MO HX NOJOXKEHHIO BHyTpU Maccusa. Mx 0OBIYHO
PasfgeNsioT B 3aBHCHMOCTH OT IIOJIOXKEHHS IO OTHOUICHHIO K ODHEHTH-
POBaHHHEIM TekcTypaM. MsjoxeHHas 3fech Kiaccudukauus Gbina pas-
paborana I'. Kaoocom. Te TpelIMHE], KOTOPHE PaCHOOXKEHH NONEpex
JHHEfHO ODMEHTHPOBAHHBEIX TEKCTYD, HA3HBAIOTCA IONEPEUHHIMH H
06o3HayaTcs 6ykBoi Q. DTO TPEWIMHBl PACTsKeHHs, OOBIUHO 3HSAIO-
tuue, Tpemiuusl, mapajjejbHEe TOH JKe JIMHEHHOH TeKCType ¥ IpPH
5TOM BepTHKA/JbHHIC WJH KDyThie, Ha3biBAalOTCS IPONOJbHEIMH (Tpe-
muas S). DTH TPEUIUHB, B OTJMYHE OT NpeAbIIYIIHX, 3aKPBITHE H
nputepThie. CYIECTBYIOT elllé NOJOTHe TPELUHHB, NapaJJiesbHbe JIH-
Helinofi Tekcrype (tpeumunsl L). Onu 0o6pasyior B mOpoje NJacTOBYIO
OTZEIbHOCTb. BeTpeyaroTcs AHaroHaJbHEE Tpemuus (D), pacmoso-
JKeHHBe KOCO K JHHeHHOH Tekcrype (pHc. 50).

IMpoucxoxaeHHe BCeX 3THX TPEIMH HEJb3s CYHTATh TBEPHO yCTa-
HoBjeHHHIM. TpelwHs Q, BeposATHO, 006pasyloTCss MPH COKPAlCHHH
o6beMa MacCHBa IPH €ro OCTHIBAHHHA. :

[Ipexnosnaraercs, uto TpeluHH L 06pasyioTcs, KOTAa B pe3y/bTa-
Te 3DO3HH MacCHB OCBOGOXKAA€TCS OT HArpy3KH BhILIEJEXKallUX Mo-
poA. DTO TpellMHH PasrpyskH. IIpoHCXoMXIeHHe TPEUHH S H D, Bos-
MOKHO, CBSI32HO C BHEUIHHM TEKTOHHYECKHM BO3JEHCTBHEM.

Jlns nmoHEMaHHs yCloBHH 00pasoBaHHs TpelUuH CYIIECTBEHHO®
3HAYCHHE MMEIOT 3aKOHOMEDHOCTH HX B3aWMHOrO codeTaHus. TpelH-
Hbl OGBIYHO 06DPA3YIOT «CHCTEMH», T. €. TPYMNIH TPeillHH, 00befuHse-
‘MBle TE€MH HJH HHBIMH OCOGEHHOCTAMHM HX pacmojoxeHus. Hacro B 0-
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HY CHCTeMy 00 beIUHSAIOT TPpEIIHUHBl B3aHMHO HapaJIJIelJIbeIe, HMEWIIHe
OJHHAKOBO€ IOJIOXKCHHE B IPOCTPAHCTBE. OpHako moj cHCTeMOH Mo-
JKE€T NOHHMATLCd U HHOE COUCTaHHe TpPeLLHH, HanpHMep Ha KyloJje

Puc. 50. CucTeMnl TpellWH B HHTPY3HBHOM MaccuBe (cxema mo I'. Kaoocy):

TPellUHK COCTABJSIOT JBE CHCTEMEI — CHCTEMY DaiHaNbHHX H CHCTe-
My KOHIEHTDHYECKHX Tpell#H. HepeIKo Ha NCPUKNHHANAX U LEHTPH-
KIHHAJAAX CKJI4aJOK HalJioJaeTcsi NOBOPOT TPEIUMH BMECTE C IIOBOPO=
TOM CJIOEB, IPHYEM TPeLIWHBl BCEe BPeMs COXPaHSIOT CBOE MOJIOXKeHHe
10 OTHOILIEHHIO K CJIOI0; HAaNpHMep OmpejeJieHHas [PyliNa BePTHKAJb-
HBIX TPeIlHH Ha BCeM INPOTSKEHHH NePH- H IEHTPHKAHHAJH COXpaHs-
€T CBOe IIPOCTHPaHHe IO HANPaBJEHHIO NaAeHHsd CJ0s; ApYyras rpyn-
[a, OCTaBasich NEPIEHNHKYJSPHOH K CJOI0, COXpaHsieT IPOCTHpaHHe,
JHaroHajJbHOe K NDOCTHPaHHIO cJjos, € T. A. O4YeBHAHO, B 3TOM CJiy-
qae Hesjecoo6pa3HO BHIAEJNATb CHCTEMB! TPELIHH NO OOIIHOCTH HX 3a-
JIeraHHg O OTHOIUEHHIO K cJiolo. Kak MHB TOJABKO 4TO BHAEJH, B HH-
TPY3HBHBIX MacCCHBaX BBIJE/SIOTCS CHCTEMBl TPEUIHH B 3aBHCHMOCTH:
OT HX NOJIOXKEHHS MO OTHOWIEHHIO K OPHEHTHPOBAHHBEIM TEKCTYPaM.
Tlpu mayueHuu Tpeilud (UKCHPYETCS MX YacToTa — KOJHUECTBO:
TPeIluH Ha YCA0BHO BHIOPAHHOM NPOTSKEHUH, OTJIOXKEHHOM B Hallpas-
JIEHHH, HOPDMaJbHOM K TpeliuHaM. IIpH 3TOM yCcTaHaBJHWBAETCS 44CTO-
Ta JJas KaXIOH cHCTeMbl TpelldH. Ecnu TpeutuHb, oObelUHEHHLIE B
CHCTEMY, B3aHMHO NapaJijesbHbl, H3MEPeHHe YacTOTH TPEUIRH TOH HIH
HHOU CHCTEMBI BEIETCS 110 HANPaBJEHHUIO, MepNeHAHKYIAPHOMY IIPOCTH-
panuio 3ToH cHCTeMEHL. B cayyae paauasbHBIX TPEIlMH H3MEDEHHS Be-
JLYTCSl IO NePUMETPY KYyNoJia, a B cliyuae KOHIEHTPHUECKHX TPeUIHH —
no ero paaugycaM. ITockonbKy HHAMBHIYadpHBIE DACCTOSHHA MeEXIY
TPeIIMHAMH CHJBHO MEHSIIOTCSH, AJIsI MONyYeHHs cPefHefl 4acTOThHl Tpe-
IIHH HEOOXOAMMEl H3MEDEHHUs HA 3HAYUTEJNbHBHIX NPOTSIKEHHSX, BKIIO- .
YaOMHX MHOTO JEcSiTKOB TpeliuH ofHo#l cucteMbl. ChelyeT HMETh B
BHAY, YTO 49acToTa TPEUINH OAHOH M TOH 3Xe CHCTeMB 3aKOHOMEDHO

78



MeHsIeTCsl ¢ TIePexoA0oM OT CJIOs C OZHHM COCTaBOM M OJHOH MOIIHO-
CTHIO K APYrOMY CJIOK0 C HHBIM COCTABOM H HMHOH MOIIHOCTBIO: KaK
HPaBHJIO, TPELUHHB CTaHOBsATCA OoJjiee YaCTBIMH C YMEHbIIEHHEM Kak
_MOIIHOCTH CJIOS, TAK H IPOYHOCTH ero Marepuasa. ,

[Mepecekatomuecss CHCTEMBl TPELIUH BHIPE3aIOT M3 NOPOJ 6/10KH
TO WM HHOM (QOPMBI M TOTO MJIM HHOTO pasMepa. Takue OJOKH
Ha3HBAIOTCH  OTOEAbHOCTAMI TOPOAH. B  ciaoucTeix  MOpoAax
pOb OFHON M3 CHCTEM IIOBEPXHOCTEH, OrpaHHYMBAIOIIHX OTAE/b-
HOCTH, Mrpaer HamjiactroBaHue. PopMa OTHEeNbHOCTEH 3aBHCHT OT TOJ-
UHHBl CJIOSI ¥ B3aUMHOTO TIOJIOXKEHHS, a TaKke OT YacTOThl TPEIIHH
pasHBIX cucTeM. ['0BOpPAT 06 OTAEJBHOCTAX KyOHUECKHX, TJIBIGOBBIX,
MJAATYATEIX ¥ JAPYTHX, XOTsl YCTAHOBHBIUEHCSH TEPMHHOJOTHHM MJIsA BHI-
IeJeHUs THIIOB OTIENbHOCTEeH MeT. :

Oco60 IOJKHB ObITh BHIAEAEHBI CHCTEMBl KYJHCHBIX TpPEUIHH OT-
priBa, 06pas3yloIHX I[OJOCY BAOJb CABHIOBOTO CMeEINEHHS. Baonb
CIBUTA TPOTATHBANOTCA lapajJjefbHBE €My TPeIlMHBE CKaJbBaHusA, a
KYJTHCHBIE TPEUIMHBE OTPHIBA NPUMBIKAIOT K IOCJEAHHM, SABJAACH «Tpe-
UIMHAMH onepeHusi» (puc. 51).

Puc. 51. Ky/ncHele TpemMHH OTPHBA B 30He CJABHra B H3BECTHAKAX. Xp. Ta-
nacckuit Anatay (¢oro B. T. Taamnxoro)

CiefyeT OTMETHTh TaKXe CJyuyad BeTBJICHHUS TPeUHH, B CBS3H C
yem 06pasyoTCs CTPYKTYPHl «KOHCKOTO XBOCTa». BerBnenus oOBIUYHO
Ha6JI00aI0TC Ha KOHIIE GOJBbLIOH TPEIIHHB, Ie MOCJACAHAS BbIKIHHU-
.BaeTcs M [€ COCPELOTOUEHHOE paspyllleHue pacceMBaercs (cm. ri. 6).
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PA3PbIBHbIE CMELLEHUA

Cpenu pa3phBHHIX CMELIEHHH BHIAESETCA DAL PAsHOBHAHOCTEN B
3aBHCHMOCTH OT IPOCTPAHCTBEHHOTO IIOJIOXKEHHSI pa3pHBA H OT Ha-
npaBJieHHa cMellleHHss. OCHOBHBIMH TpYNNaMH pas3pHIBHEIX CMeIleHHH
SIBJISIIOTCS H Pa3pHIBH CO CKOJbKEHHEM, ]

Pasnsuru. Ilox pasaBHroM NOHMMaercs CMellEHHe, BHIPAXKeHHOe B
pasaBHraHMH KDaeB TDPELIUHBI, BCJEACTBHE YEro yBeJHUHUBAETCH IO-
JIOCTh TPelluHsl. PasABHr xapaKTepu3yeTcsi pa3MepoM TOJOCTH (3usi-.
HueM). Ilosple pasjaBHrH ¢ GOJBIIHM 3HSHHEM He MOTYT JJHUTENbHO
CYLUIEeCTBOBATL B 3€MHOH KOpe: OHH 3aKPBIBAIOTCA BBHAY IOJ3YUECTH
NOPOJ HJIM 3aMNOJHSAIOTCS MOCTODOHHUM MHUHEDAJbHBHIM MATEPHAJOM.
[TonocTs MOXKeT 3aNlOJHHTbCS NUIACTHYHEIM = MaTEpPHAJOM COCENHHX.
cnoeB. B Apyrux cayuasx NOJIOCTb 3aNOJHSETCS MHHEpPaJbHBIM Belle-
CTBOM MarMaTHYeCKOrO HJIH BOJAHOTO NPOHCXOXKIEHHH, B CBS3H C ueM’
B pasaBure o6pasyioTcsi MUHEDAJIbHbIE JKHJIb. ,

B orpomHoM GoJbIIHHCTBE CAyYaeB aMIJIETYAA OTIEJNbHBHIX Pa3/BH-
FOB H3MepseTcHd AOJSAMH MeTPa HJHM HEeCKOJbKHMH MeTpamu. CaMpM
OOJILIIAM M3 M3BECTHHIX HA MATEepPHKAX sBJsercd pasaBur B IOxHoi
Adpuke, 3anosHeHHBIH YHOMsAHYTO¥ Bele Boabmoit [aiikoit. Dror
pasABHr MMeeT 3HusHHe, npeBbHmalomee 10 kM. B pauny Tpeummnna pas-
ABHTa NpocaexuBaercsa Ha 540 kM.

PaspbiBpl co ckosb¥eHHeM. DTa Ipynna pa3phiBOB XapaKTepPH3yeT-
CA NapaJuieIbHblM CKOJIbXKeHHEM KpaeB pa3phiBa. ¥ BCEeX pa3pLIBOB
€O CKOJIbXKEHHEM HuMeloTca 06-
mue MOp(OJOrHUecKHe YepTH,
KOTOpHIE ILejecoo0pasHo  pac-

dt CMOTpETb COBMECTHO.

Kptino AP Ilnockocts paspeiBa, MO KO-
LTI, TOpOI’I pa3BHBaeTCf{‘ CKOJIbXKE-
HHe, Ha3BLIBAGTCH CMECTUTEAEM.
a ITopoxkbl, HENmOCpeACTBEHHO IMpH-

- MBEIKalOHIHe K pasphiBy, 06pa3sy-
10T ero kpsiass. Ecnu cmect-
TeJb HAaKJIOHEH, TO paaiH4alT
sucs4ee KpblA0, HaxoAsAlleeCH

6 £ Haj, CMeCTHTeJeM, H .Jedxcauee,
A SAF:GUSANERAVEANRAREN] pacnoﬂara}omeecﬂ ‘Ho’u HHM
Brane ' (puc. 52). PaspbiBHOe cMelue-

b HHE CO CKOJbXeHHEM XapaKTe-
AN DH3YeTCS TOJOXEHHEM CMECTH-
Temanee | N N S Tels B INPOCTPAHCTBE, Hanpas-
IS ‘ JICHHEM CMeUIeHHS H ero aMILIH-
¢ typoit. Tlpu 5TOM MOJHAs aMil-

Puc. 52. Cxema paspHBHHX cMemleHmii JHTYJAa MOXeT ObITh pasioxe-
co CKOJbKeHHeM  (0GBSICHEHHe B  Ha Ha coCTaBiIdiomue aMmiviu-

TEKCTe) : TYIHL. S
a — BHCsiYee KPHUJIO ONyINeHo, 6 — BH- Ha prc. 52, a u306paKeHo '
: . ,

cs4ee KPHJIO NOAHATC 8
CMellleHHe II0 HAaKJOHHOH Tpe-




UIMHE, KOTOpPOe OTKJOHSeTCs KaK OT NajeHHs, TaK H OT NPOCTHPAHUR
CMEeCTHTEJSE, T. €, HMeeT KaK BEPTHKaJBbHYIO, TaK H TOPH3OHTAJbHYIO:
COCTABJAILYI0 ABHXKeHHs. PaccTosiHHe ab fABJAETCA MOJHOH aMIIH-
_Tymo#t cMmeweHusi, HanpabieHue nocjiegHero Moxer OHTb BHPaXKeHO:
ero asumyToM. Eciin 3aMepeH yroJ najfieHHsi CMeCTUTEJNs; TO 3TOro JAo-
CTaTOYHO [AJsl ONpEeNeJeHHsi IOJOXKEHHS JHHHH CMElleHHS B IPOCT-
paHcTBe, TaK KaK JIHHHA CMelleHHss OyJleT Jexarb Ha IepecedeHHHw
NPOBEAEHHOR MO COOTBETCTBYIOLIEMY A3HMYTY BePTHKAJIBHOH IJIOCKO-
CTH H ILIOCKOCTH CMECTHTENS. -

TMosHas aMIJAHTYZa MOXKET OHITb DasjiokeHa Ha CMelleHHe Mo
NPOCTUPAHHIO, T. €. TOPH3OHTAJbLHYIO aMIHTYAY (ac), H Ha cMelle-
HHe 1o magenuio (cb). BepTuranpHasi JHHHS NpeACTaBJseT COG0H
BepTHKaJAbHYK aMmiuTyay (ad). Ha puc. 52, 6 msobpaxeHo apyroe
pasphHIBHOE CMelleHHe. 3/eChb MOJMHOE CMellenHe (ab), cmemeHue no
BoccTaHmo (cb), cMemenne mo npoctHparuio (ac). BeprukaabHae
cMellleHYe H3MepsieTcs auHuel bd. . ‘

Taxk Kak ‘B pesyJbTare Pa3pHIBHOIO CMELIEHHs B HENOCPeACTBEH-
HOEe CONPHUKOCHOBEHHE NPHXOAAT CJAOH Pas3JMUHOrO BO3PaACTa, TO MOX-
HO TOBOPHTH O CTpaTHrpaduuecKoll aMIIHTYAe cmewlenus. Ilocaenuss
He HMeeT HU(POBOTo BHIPAXKEHHs ¥ 3aBUCHT IOMHMMO. aMIJIATYAH CMe-
HIeHHS elle. ¥ OT 3aJeradus U MOIIHOCTH CcTpaTHrpadruyecKux MoA-
pasaeneHui. o ‘

B 3aBHCHMOCTH OT IIOJIOXKEHHS 'CMECTHTENS II0 OTHOLICHHIO K Tpo-
CTHPABHUIO CJOEB HJH CKJAaA0K PasjHyaloT PasphlBHl NPOJOJbHBE, NO-
nepeunbie u Koche. Ecau CMeCTHTes b NajfiaeT B.TY XKe CTODOHY, UTO
¥ CJIOH, KOTOpble OH mepeceKaeT (OJHAKO, BO3MOXHO, M NOX APYIHM
YriioM), TO Takol paspniB HasblBaeTcst corsacHbiM. HecorsacHsiit pas-
PHIB MajaeT B HAaNPaBJeHHH, OTIMYHOM OT NaJEHHUs CJIOEB.

PesyJbTaTaMH Pa3pbIBHOTO CMeIEeHHS MOTYT OHITh CABAMBaHHE X
susinve caoes. ClBauBaHHE MMEET MeECTO, KOrJZa, BOCCTAHOBHB Yy pas-
PHBa NePHeHAHKYJAAD K cjIolo (mn Ha puc. 52), MH Ha NPOJLOJIKEHUH
NepNeHAMKyAsipa 3a PaspPHBOM CHOBa BCTpedaeM TOT XKe CJOH. 3us-
HHe GyZer COOTBETCTBOBATb TOMY CJAyualo, KOTAA TpH TeX XKe YCJIOBH-
sX caolt He Gyzxer BerpeueH (puc. 52, a). Ilpu paspaboTke miaacToBHX
MECTOPOXKJEHH! IOJEe3HBIX HCKONMaeMBIX CJBaHBaHHE BHIMOAHO, TakK
KaKk OHO YyBeJHUHBAET 3alach HCKOMAaeMOro Ha JaHHOW MJIOIIAJH.
3usanne, Ha060POT, HEBEIFOAHO. - _

[Tepememasch B Ja1060M HanpaBJeHHH B IJIOCKOCTH CMECTHTEJ,
KaK NMpaBHJIO, MOXKHO OTMETHTb H3MeHEHHMEe aMINIHTYAH CMELIeHH:, a
HHOT[Ia M €ro HampasjieHus. Bce pasphiBHHE CMeEIEHHMS TJe-T0 3aTy-
XaloT ¥ TOJHOCTBIO NPeKpaliaioTcsl.

ITepexofuM K KpaTKOH MOP(OJOrHYeCKOH XapaKTepUCTHKE OTAeJb-
HHIX Pa3HOBHIHOCTe#l Pa3pLIBOB CO CKOUbXeHHeM. B saBHcuMoCTH OT
HAanpaBJieHHsi OTHOCHTENBHOTO CMellleHHs MO PasphiBaM CPefH HHX BHI-
JeNFI0TC CABUTH, c6pochl, B3pe3bl, B3OPOCH, HANBHIH, NMOKPOBHL

Cdsue — 3TO pas3pLiBHOE CMellleHHE, HANPaBJEHHOE IO NMPOCTHpA-
HHIO TPEIHHH, T. €. FOpPH30HTaNbHO. CMECTHTeNb CABHIa MOXKeT ObTh
KaK BepPTHKaJbHHIM, TaK # HAKJOHHBIM. PasnnualoT npaBuit U JeBHH
casurd. Ecay cMoOTpeTh Ha CABHI MepPNEHJIHKYJSALHO K DaspHBY, TO:
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B IPaBOM CABHTE YyAaJeHHOe OT HAOJIONaTeNis KDBIO CMellaeTcs
BIIPABO, 2 B JIEBOM CIBHIe yJaJeHHOe KPBLIO CMeNlaeTcs BjaeBo. Jler-
KO NOHATb, YTO OAMH M TOT XK€ CABHI OKaxeTcsi JAHGO NpPaBLIM, JHG0
JIEBBIM, C KakKOH OBl CTODOHBI MBI Ha HEro HH CMOTpeau (puc. 53).

E23: 77 B XY 22 Ee 217 2
w

- «

Pmc. 53. IluaronajbHble cIBHTH: JeBHe (Ha 3amaje), npasne (Ha BOCTOKe) H Ha-
IBHT IO NPOCTHPaHHIO TeMeTHHCKO! H3OKJIMHAJBHON CKJAaiKd. 3anainuit Komerzar
(mo M. JI. Kommny):

:] — BepxHMli mnaxoueH; 2—5 —Bepxrguﬁ 50leH; 6 — cpefHHN 30LEH; 7 — CIUBHIH;

— HaJABHUT

Taxum 06pa3oM, CEBHT XapaKTEPU3YeTCs IOJOKEHHEM CMECTHTeNs
‘B HPOCTPAHCTBEe, HalpaBjieHHeM (IPaBHM MJH JIEBHIM) CMENICHHS H
.AMIIUTYAOH mociaefHero. B cloOMCTHIX TOMIIAX, 3aJE€ralollnX HaKJOH-
"HO, MOXHO TaKKe T'OBODHTb O IPONOJIbHBIX, KOCHBIX H INONEPEYHBIX
cppurax. IlpoJoJbHEI! CABHr, T. €. HaNpaBJeHHHIH [0 NPOCTHPAHHIO
€J10eB, He NPHBOAUT HH K KaKHM BHIMMBIM Ha TeOJIOTHYECKOH KapTe
MK NpodHIe NepeMellleHHAM . CTpaTHrpaHuecKUx HoApa3ieaeHuH.
CaBHr, -IepeceKalomiil BHIXOJB HAKJIOHHBIX CJIOEB, BHI3BIBAET COOTBET-
-C'IBYyIOllee CMeLIeHHe HX BBIXOJOB.

C6poc mpencTaBisier co0oil pa3pblBHOE CMellleHHe, HampaBJeHHOe
IO TafeHHI0 CMeCTHTeJ . B pesynbrare cMelleHus no c6pocy BHCAYEe
"KPBLIO IpHOGpeTaeT MONOXKEHHe ONYLIEHHOTO KpPBLIa, a Jexauee —
‘nogHAaTOro. Takue cOPOCH HasbBAlOTCA HOpMasbHEIMH. OGHYHO K
c6pocaM OTHOCSIT H Pa3pBIBHBIE BePTHKAJbHBIE CMEIEHHs, TPOUCXOAS-
LiHe 110 BePTHKAJBHEIM TpemmHaM. OfHaKo JJA TAKHX BePTHKAABHHX
TIO NOJIOKEHHI0 CMECTHUTEeJNd W N0 CMEUIEHHIO Pa3pHIBOB NpPeNIaraercd
“TaKKe TEPMHH 83pe3.

ITo npoctupaHuio c6poca Moxker HabGAIOZATHCS H3MEHEHHE aMILIH-
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TyAB CMELIEHHs H NOJIHOE €ro 3aTyXaHnue. CMelleHHe TO B3pe3y Ha
NPOTSXKEHHH TOCJEIHEr0 MOXET H3MEHHTb CBOE HANPABJICHHE: omy-
[{eHHoe KPHLIO AaJblie IO NPOCTHPAHHIO TNPeBpallaeTcs B HOAHATOE,.
'a MOAHATOe — B OMylleHHOoe. Takoe pasphHBHOE HapYIIEHHE C MEHA-
JOIUMCS TI0 TPOCTHPAHHMIO HANDPABJEHHEM OTHOCHTEJLHONO CMEIMEHHS
HA3LIBACTCH WUAPHUPHBLM. ‘ :

COpOCH H B3pessl B NPHPOJE 4acTO OGBEAMHSIOTCH B IPYILIB. Ha:
pHC. 54 Cpei ApYruX H300paKeHbl IPYNIE CTYHEHHaTHIX B3PE30B..
Cpeny HUX BHIAEJAIOT CUHTETUYECKUE A AHTUTETUUECKUE 83pesel.

CunTeTHyecKHe B3pe3bl (a TaKKe CHHTeTHUCCKHE c6pocel) Xapax-
TEPH3YIOTCS CMEIUEHHAMY, COTAACHBIMA C obmuM MajeHHeM CJOEB.
TlepeMelleHHs O HHM CYyMMHpYIOTCA C HaKJOHOM CJOEB # BeLyT K
yBeJHUEHHIO - CPEHEro NajieHus TOJILIH. AnTHTeTHUECKHE B3DE€3Bl H
c6pochl XapaKTepU3yIOTCs CMEIeHUsIMH IPOTHB o6IIero Hakja0Ha CJo-
eB. CMelleHHs TIO PasphiBaM B STOM CJlydyae kak Gbl BEIMMTAlOTCHA H3.
HAaKJOHA CJI0OEB, YMeHblIas HX CpeiHee NaJeHHe. AnaJsiornyHoe pasje-
JleHWe HAa CHHTETHUECKHE ¥ AHTHTETHUECKHe CTPYKTYPBI BHIIIE OBLIO
vKasaHo AJd GhJaekcyp.

Ecanu ¢6pocH MJH B3pe3bl OrpaHHYHBAIOT ONYIIeHHBIH y4acToK, TO
raKas CTPYKTypa HasbiBaeTcss epabexom. Ecan Mexay c6pocaMu H
B3pe3aMH y4aCTOK OTHOCHTE/IbHO NOAHAT, 3T0 20pCT.

B miaHe cOPOCH M B3Pe3bl MOTYT NeEpeceKarTbCs W YNHPAThCA OMAHH
B APYroil O PAasHEIMH YTJIaMH, OTpaBuiHBAf TAKIM 06pa3oM 3aMKHY-
Thie ONYIEHHble HJH TOMHATHE TIIBIOHI pasuoii dopmet. Ilpn aToM
pa3phiBHl OHIBAIOT HE TOJBKO NpAMOJUHeHBIMH, HO ¥ H3OTHYTHIMH.
3aMKHyTHE AelNpPecCHH, OKaiMJ/eHHbIe c6pocaMi, Ha3pBAOTCH TAKKE
osanramy 0ce0anus.

B36poc. DTOT PA3PHB CO CMELIEHHEM XapaKTepH3yercs KPYTHIM:
(or 60° u Gousblle) MONOKEHHEM CMECTHTE]A H TIOZHATHIM BUCAUUAM
kphiioM. Onucanue 836poCoOB B 3HAYHTENbHON CTeNeHH MOBTOPHJO OBl
CKa3aHHOe O c6pocax u B3pesax: MO TPOCTPHAHMIO aMILUINTYAA B36pO-
COB MEHSIETCA M CMEIieHHEe MOXKeT He TOJbKO 3aTYXHyTb, HO ¥ NepeH-
TH B HOPMaJbHBI cOpPOC, KOTAA BHCHYEE KPHUIO OKAKETCi He TOJHS-~
THIM, a OTYUIGHHEIM. IlapaJyiebHBIe, CO CMEIICHHEM B OLHY CTOPOHY
B36pOCH 06pPasyloT CHCTEMY CTYNEHYaTHX B3Gpocos. ITopo6Ho c6po-
caM B36POCH MOTYT OKaMMJATH ONYIIEHHEIE ¥ MOAHATHIE ydaCTKH 3eM-
HOH KOpHI, KOTODHIE COXDaHSIOT COOTBETCTBEHHO HA3BAHMS rpa6eHoB
¥ ropcToB. B 5TOM Cjlydae ropCTH PacliHpeHbl BBEPXY H KPYTO HaJBH-
HyTHl Ha COCEJHHE YYacTKH, TOTJa Kak IpH c6pocax pasphBE JHGO
BepPTHKAJbHE (B3pe3nl), /100 HAK/IOHEHE OT rOPCTOB K rpabeHawm.

V Hadsuza TMOKHATHIM SIBJSETCS TaKKe BHCHYee KpPBLIO, HO maje-
HHe CMmecTHTeas nojoxe 60°. [lis HalaBMrOB XapaKTEPHE 3HAUMTEb-
Hie W3MEHEHHs HAKJIOHA CMeCTHTeJs Kak [0 €ro NPOCTHPaHHIo, Tak.
B OCOGEHHOCTH W N0 NaJeHMI0 — BOCCTAaHHIO, B pesysbTare dero Ha-
JBHT CTAHOBHTCS MECTaMH Kpyde, a MECTaMH IOJOXE. B KpymHHX Ha-
JBHraX Takas BOJHHCTOCTb CMECTHTEJs CTOJb MHTCHCHBHA, HTO MecTa-
MH CMECTHTe/b CTAHOBHTCSA TOPH3OHTAJbHHIM M JaXKe «HBIDSIOLAM?,
1. e. npHoGperaeT OOPATHHH YKJOH. KpoMme TOro, MOTYT BCTPETHTbCH
YYaCTKH C ONPOKHHYTHIM HOJOXKEHHEM CMECTHTEJS. Tpyuns mapadg-
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Purc. 54. I'pynnuposxa B3pesos B ropcTH, rpaleHH, CTyNeHJaTHe CHCTeMH. [JH-
1—10 — nnronen-yeTBepTHYHEE 06pasoBaHus; Il -— MHOLEHOBHE 6ypne yram;
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Puc. 55, UYewyhvatme Hazsurm. Kpocmenckas 30mua, Ipexxapnaree (mo
B. B. Taymko 1 C. C. Kpyriosy)

JIeJIbHBIX HAJABHIOB C NEpeMellleHHeM B OXHOM HanpasJieHHH obpasy-
0T CHCTeMY 4ewyHyaThlx HaABHroB (pHc. 55).

PasHoBHAHOCTBIO HAZBUTOB SBJAIOTCH  TeKTOHU4eCKue .HOKPO8bL,
MIH wapesxu. Ilon sTHMH Ha3BaHUAMH H3BECTHBl HAABHLH C OYEHD
GoMbIIMM (MHOTAA JO HECKOJBKHX HECSTKOB KHJIOMETPOB) IepeMenie-
HHEM TI0 IOJOTHM BOJIHHCTHIM HOBEDPXHOCTSM, B LEJOM GJIHSKUM K rO-
PH30HTAILHOMY NOJIOXKEHHI0 (puc. 56).

Hopoxsi, noacTHnalouse NOKPOB ¥ HAXOAAIIHECS HA MeCTe, Ha3H-
BawTcqa A8TOXTOHOM. TIOpOALl nepeMelleHHbe, 06pa3yIoOIHe Tea0 IIo-
KPOBa, HOCAT Ha3BaHHe an40xToHa. Ilepennuil kpali NoKpoBa Ha3bBa-
‘eTCs 160M NOKPosa, WA ero (pOoHTaNbHON uyactbio. Hauyaso HOKpO-
Ba — MECTO, Ile TeJI0 NMOKPOBA HENOCPENCTBEHHO CMEIKAETCH C IOPO-
Jamu TOro e BO3pacTa, HAXOALUIMMMUCS ‘B KOPEHHOM 3aJeraHuy, T. e.
COCTaBJAIOIIEME Y2Ke 4acTb aBTOXTOHA, HA3HIBAETCS KOPHEM NOKPOBa,
WA €T0 JHCTaJbHOH 4acTblo. AMIUIHTYAa NepeMeIeHHs] MOKPOBa H3-
MepseTCc OOLIYHO MO HANPABJEHHIO €r0 IEepeMEIeHHs OT KODHs A0
aba.

HepaBHomepHast 5posHsi MOXKET NPHBECTH K TOMY, YTO ONHH YaCTH _
NOKPOBA OKAXKYTCA K HAIUEMy BPEMEHH CMHITHIMH, a JPYTHE — COXpa-
Hsrcs. Ilpn 3TOM COXpaHHBIIMeCs YacTH yxke He GYAYT COeNHHEHH €
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Gopas cTpyktypa Pypckoro Gaccefina ®PT (mo JL AxopHepy, ¢ YIpPOUIEHHSIMH):
12 — naneoren; 13 — naneosofi; 14 — paspuBH

KOpHeM MoKpoBa. Takue COXPaHHBUIHECH, HO OTUJICHCHHHIE 3DO3HeH OT
KODHSl NOKPOBA YacTH 'HASBIBAIOTCH OCTAHYUAMU NOKPOBA, a YUACTKH,
TZle IOKPOB CMHT M TAe 06HAXKAITCA NOPOJAbl aBTOXTOHA, OKPYKeHHHIe
aJIIOXTOHOM, HMEHYIOTCS TeKkTOHuueckumu oxnwamu. Eciam onHm auulb
YACTHYHO OKAaUMJEHBl aJJIOXTOHOM, TO HHOTJA OBOPAT O TNOJYOKHAaxX.
Ilpu posmO#l noxouise TOKPOBA OCTAHIUE H OKHA CBSI3AHEI C HEPOBHO-
CTAMH peabeda 3eMHOM noBepxHocTH. IIpH BoJHHCTOH moOfoiIBE INO-
KpOBa OCTaHLL ¥ OKHa MOTryT 00pa3oBaTbCs M NPH BLHIPOBHEHHOM
peasede.

CnoxHbie pa3pbiBHble cmemenusi. [IpuBenenHasi kmaaccuduxauns
Pa3pHIBHBEIX CMELIeHHUH €O CKOJIbXXEHNeM YYHTHIBAET CMEMIEHHS TOJLKO
IO TPOCTHPAHHIO M NaJAEHHIO CMECTHTENsl. B MeHCTBHTENbHOCTH TaKHe
KIPOCTHE» CMELIeHHS B YHCTOM BHJE NPEACTaBJAAIOT COO60H PEeaKOCTb.
TlpaBna, B 3aBucuMocTH oT Macwraba HCCIELOBAHUN, BO MHOTHX
CJlydasix MOXKHO IpeHeOpedb HEKOTOPHIM OTKJIOHEHHEM CMEIUIEHHS OT
<YHCTOTO» HanpasJeHHs. Ho NpH JeTaNpHHIX MCCAEAOBaHHAX He00XO-
JHUMO HMeTb B BHAY, YTO OOJBIUHHCTBO CMEIIeHHH, HaGJIOHaeMBIX B
NpHpOJe, OTHOCHTCS K Pas3psiy CJAOXKHEHIX, T. €. O0BeAUHAIOUINX ABU-
XKeHHs KaK 0 NaJeHHI0, TaK ¥ IO HPOCTHpPAHHI0. B aTHX cayuasx
Pe3yJAbTHPYIOLLHE NIepeMelleHHs] MOryT 0603HAaYaThCs ABOMHBIMH Tep-
MHHaMH, IPHYEM Ha BTOPOE MECTO CJEAYyeT CTABUTb TEPMHH, OTpaxa-
oyl npeobaanawomiee aBukenue. Hanpumep, cOpoco-ciBur o6osHa-
HyaeT nepemellleHHe INPEHMYIIECTBEHHO CIBHTOBOe (TOPH30HTAJIBHOE),
HO C HEKOTOpOH BepPTHKaJbHOH cocTamasiolledl. Tak xe MOXKHO TI'OBO-
PUTHL O CIABHro-cGpoce HJH CABHIO-B36poce, eCJM BEPTHKAJbHAA KOM-
TIOHeHTa npeolanaer.

SBJIEHMA, CONPOBOXAAIOLLME
PA3PbIBHbIE AUCJIOKALMA

PasphiBHEIE CMeEINEHHS] CONPOBOXKIAAIOTCS HM3MEHEHHSMH BHYTPeH-
H#ero CTPOEeHHsl NPUJIEraloliUX K Pas3phiBy MOPOA.
Tosbko camble MeJKHE TEKTOHHYECKHE Pa3phIBHl BHIPAKEHB OJNHOH
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Puc. 56. T'paBHTaLMOHHBII TEKTOHHYECKHHI NOKPOB TeueHHH 106eii-AM6prone,
1 —ueTBepTHYHEE OTJOXKeHHA; 2—4 — GJHII NaJeOTeHOBHE; 5 — BepXHHE MeJ
cpelHsAsf lopa (U3BeCTHAKHM); 9 — HHXKHAS lopa (u3BecTHsKH); 10— par; 11—

ac (usBecTHsKH); I4 — GaT-orcdopa (rIHHEY)

TPeIHHO#. KpynHble TeKTOHHUeCKHe DasphIBbl IPEACTABJEHB BCErL2
HEKOTOpPOH 30HOH, LIMPHHA KOTOPOH MOXKeET KosieGaTbCst OT JoJell Mmer-
Pa 10 HECKOJbKHX KHJIOMETPOB. 30HA COCTOHT M3 GOJbIIOr0 UHCJIA
Pa3pEIBOB, MPEHMYLIECTBEHHO IPyOONapa/eNbHbIX HAK NEpeceKalouHx-
CA IOJ OCTPLIMHM YIJiaMH. BeJecTBHE TAaKOro DacHOIOXEHHsT Pasphi-
BOB 30Ha ObIBAeT pasjesieHa Ha y3KHe IJIHHHbBIE JIHH3bl MeHee Hapy-
INEHHBIX NOPOJ, OKaNMJIEHHBlE TOJOCAMH HHTEHCHBHOTO APOG/eHHS.

IIpu cMemeHHH NOPOJ O CMECTHTEJNIO CONPHKACAIOIIHECS I[MIBIGED
TPyTCs Apyr o apyra. Ha moBepxnocTsix ckogbxeHus o6pasyroTcs
IITPUXH, LapanuHsl, 60po3asl, pyOubl. X pacnosoxkenne MOXeT GHITh.
HCTIOJIb30BAHO MJIs ONpEeJesieHHsi HanpasjeHus cMemenus. Caenyer
JHIIb HMETb B BHAY, UTO CMEIUEHHS IO OXHOH H TOH XKe 30HE Pa3pH-
Ba MOTYT OPOUCXOJAUTh MHONOKDPATHO, HPHUYEM OT OLHOTO TOJUYKA K
JApYyroMy HaNpaB/ieHHs CMeLleHHsi 3HAUHTEJbHO MeHAloTed. JIHMH3E
MOryT BpPalaTbCsl, YTO NPHBEAET K PA3JHYHOMY HANPABJIECHHUIO IUTPHU-
XOB M Llapanue Ha PasHBIX y4acTKax OJHOH W TOH e JuH3H. Takum
06pasoM, ofIlee CMelIEHHe N0 PA3PHIBY, BHISBJISEMOE IeOJOTHUECKHM
KapTHPDOBaHHEM, BCErAa SIBJAETCH Pe3y/JbTaTOM CYMMHPOBAHHS MHO-
POYMC/ICHHBIX MEJKHX JBUKEHHH B Da3HbIX Hanpas/enHsix. [loatomy
He CjelyeT NpeyBelHYUBATHL 3HAUeHHe HAOMIOJeHHH HAL IUTPHXAMH
# 60p03/laM¥ Ha OTAENbHBIX MOBEPXHOCTSAX CKOJbXKEeHus. Jlasa ompene-
JIGHHs1 OOLIEro HanpaBJeHHst CMeLIeHHs [0 NAHHOK Pa3pEIBHON 30He
HeOOXOIHMO OCHOBBIBATBCS B GOJIbLIEH Mepe HA PErHOHANbHBLIX Ie0J0- -
FHYECKHX KPUTEPHUAX.

Ha nosepxnoctu cMmemenuii 06pasyioTcs H 3epKkasa CKOAbHEHUI—
GaecTsilue rafKue NOBEPXHOCTH, 06S3aHHbIE CBOUM NPOHCXOXKACHHEM |
KaK HNOMMPYIOIeMY [EeMCTBHIO CKOJb3SIUHX ADYr HO APYLY MOPOL
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@paunysckue Agsnsi (o JI. lneerancy):
(¥3BECTHSIKH); 6 — HEOKOM (u3BeCTHSAKH); 7 — BEpXHsAs Iopa (usBecTHAKH); 8§ —
sepxumii TpHac (aprHaIMTH); 12— cpenHmit TpHAC (rumcel); 13 — HUXHUA TPHU-

KPHUIbEB TPEIUHb], TaK H 0GPa30BaHHIO B 30HE TPEHUS HOBBIX MJIOCKHX
GJeCTAIINX MHHEDaoB (XJOpHTA, CEepHIMTa, 3NUA0TA H Ip.). drto
cTpecc-MHHepassl, O0sf3aHHble CBOMM O00pasoBaHHEM JAaBJCHHIO HA
MOBEPXHOCTH PAa3PhiBA. ,

B npujeramoliux K pa3peIBy 30HAX CJIOH, OJABEPrasCh BOJIOUCHHUIO,
u3ru6anTcs B CTOPOHY cMelleHHs. IMpHHA 30HBI TAKOTO «HOABOPO-
Ta» cjoeB GHIBaeT pasHoii — OT AoJedl Merpa A0 MHOTHX NECATKOB
METPOB — ¥ 3aBHCHT OT CBOCTB NOPOJ, TOJIIHHEL CJIOEB, aMILIHTY b
¥ auTesbHOCTH cMemenus. Caexyer, OfHaKoO, UMeTh B BHAY, 4TO U3-
ru6 CJI0eB y pasphiBa MOXKeT OLITh OCTaTKOM TOH naacTuyeckon ne-
dopmanuu (HanpuMep, GJeKCypsl), KOTOpas npejxuiecTBoBana o6pa-
30BaHHIO paspeiBa (cM. 1. 6).

B nopoaax, NPUMHKAIOIKX K Pa3phiBY, Pa3BUBAIOTCA TaKXKe ABJe-
HHsl Apobienus W nepeTHpanus. Ha mepsoii craauu obpasyercss HH-
TEHCHBHAs TPEIIUHOBATOCTb: YHacTKH BOJM3HM pa3phiBa BCErAa Xapak-
TEPUSYIOTCS [OBHIIIEHHOH 4acTOTOH TPEIHH H pasHoo6pasHeM HX CH-
creM. 37ech BO3HHKAIOT M NapaJjesibHble PaspblBy TPeUIMHBl CKaJbI-
BaHHUs U <«OIepsIONlie» PasphiB TPELIHHEl OTPHIBA (PHC. 57). Hepenkn
H BTODHYHBIE CHCTEMBI TPEILHH.

JlanbHefnM pe3yJabTaToOM pas3ipolieHHsi MOPOA B 30HE pasphiBa
ABJseTCs o6pa3oBaHhe TeKTOHMYeckoidl Gpekunn. TyibIGer MOpPOA, OT-
ZeJeHHBle APYr OT ApYra TpelllMHaMH, B Mpolecce ABMKEHHs cMella-
I0TCSl U TIOBOPAUUBAIOTCS. [JIBIOBI MOTYT OBITh YIJIOBATHIMH, HO BCJEN-
CTBHe CMellleHHs NPEHMYLIECTBEHHO B OJHOM HaIpPaB/JIeHHH OHH B 3TOM
HANpaBJEHHH CTAYMBAIOTCS M TPHOOPETAOT (QOPMY, BHITAHYTYIO Ma-
. pajliieJibHO CMECTHTeN0. Pasmepnl IJbIG B TEKTOHHYECKHX OpeKuuax
PasAHUHBL A0 AECATKOB METPOB B IIOTIEPEUHHUKE, HO Yalile OT HeCKOJIE
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KHX CaHTHMETPOB N0 AeuuMeTpoB. TeKTOHHuecKas GpPEeKYHs, COCTOs-
Iias H3 OOJOMKOB MeHbIle 1 CM, HasHBAaeTCA KAKUPUTOM, WM

OPEUWHUKOM.
Hanbueiimee pasapobienne (karaxaas) nmopojsl NPHBOIHT K 06pa-
30BAHUIO KaTakiasuTa — INVIOTHOH MacCH, COCTOSIUEH H3 OOJOMKOB-.

MHKDOCKOIIHYECKOTO pasmMmepa. Ilox MHKDOCKONIOM B KaTaKJasute 0Co-

. OEHHO XapaKTepHO RHIVIALAT 3€p-
A
K

TEIM yracaHueM B HOJSIPH3CBAHHOM
CBeTe, NPOHH3AHHBHIE TpPEUHHAMH,
OKPYXEHHl IO nepudepHH 0TOpou-
KOH, cocrosiiiel us KBapueBo# Kpo-
wWxH. JIpyrue MuHepans GHIBAIOT
CHJIbHEE DPa3ipoOJieHH HJAH  H30-
THYTHI. '

PesynbTatom Haubosee TOHKOro
LiepETHPAHHS NOPOALl B 30HE pas-
PHIBA ABJAETCH MUAOHUT — NOPOAA,
3epHa KOTOPOH mepeTepThl A0 coC-
TOAHYUA nblIH. OTHOBpEMEHHO mo-
poja mojABepraetrcs MNEPEeKPUCTAJ-

N\

B

Ha KBapua: 9TH 3epHAa, C BOJHHC-
/

Puc. 57. Bropmunme pegopMmauuy, ome<
pALIMe CABHT (CXeMa):

!l —capnr; 2—cknagku (@ — aHTHKIH-

Halb, 6— CHHKJIHHAJD); 3 — HaaBur; 4 — -

v I:l, IE 2 3 TPEIIHHE OTPHIBA; 5 — JBe CHCTEMH Tpe-
- IIHH  CKaJMBAHHA  (Yyrofi CKaJHBaHHS
. oy .
‘ 5' < 45°); cTpesKH — HanpaBjeHHe CMele-
HHA 10 CHBHIy

JIHSALHMM: TPOHCXONHT OKBapleBaHHe, O06DA3ylOTCS HOBHE YeMYHKH
CCPHIINTA, XJOPHTA H HEKOTOPBIX APYTHX MHHepaJoB. 110/ CHIBHBIM
YBEJIHICHHEM BHAHO, YTO HOBBHIE 3€DHA HMEIOT YILIOMEHHYIO JIHH3O-
BHIHYIO (bOopMy. MaKpOCKONIHYECKH MUJIOHHTH IPENCTABAAIOT COGOH
IIOTHYI0 CIHBHYIO NMOPOAY, HANOMHMHAIOIIYI0O DPOTOBHK H  HMEIOLIYIO
JIEHTOYHYIO HJIH BOJIOKHHCTYIO TEKCTYpY.

Bce atn pasapoGnenHsie u mepeteprsie NOPOJH, CONPOBOXKIAKIIHE
Pa3pBIBHBIE CMELIeHHs, OT GPeKYHH IO MHJOHHTOB, HA3bIBAIOTCS TeK-
TOHUTAMU. ’ ’

OGpasoBaHne TEKTOHHTOB TOFO WJH HHOTO THNA 3aBHCHT OT paxa
(aKkTOPOB: aMIJIHTYIE CMEWIEHHS, ryGHHBL, Ha KOTOPOH OHO NpOHC-
XOAHJIO, MCXaHHUECKHX CBOHCTB NOPOA, CKODOCTH CMeIleHus. B 3apu-
CHMOCTH OT H3MEHEHHs 3THX (AKTOPOB BAOJNb ONHON M TOH K€ 30HBLI
Pa3phiBa MOXHO Hal/IIOHaTb H3MEHEHHe XapaKTepa TEKTOHHTOB OT
Mecta K Mecty. COPOCH, ABJISAIONIHECS PAa3PHBAMH, 06PA3YIOLUMHCS B
00CTaHOBKE DPaCTAKEHHS, OGLIUHO COIIPOBOXKAAIOTCH TPYORIMH YTJIO-
BaThiMyu OpexkuusaMH. Hansuru, B 30He cMecTHTENS KOTODHIX HMeer
MECTO caKaTHE, XapAKTEPHIYIOTCH NPEHMYILIECTBEHHO TOHKOHCTEPTHIME
TEKTOHHTAMH — KaTAKJIa3UTAMH ¥ MHJIOHHTAMH. ‘

Bosblure TekTOHHYECKHE MOKDOBHI HEPeaKo COTIPOBOXKIAIOTCS 0CO-
ObIMH BHAAMH TEKTOHHUTOB, H3BECTHHIMH 1I0J OGLUMM Ha3BaHUEM Tek-




TOHUYECKO20 MEAQHXHCA, UJU TeKTOHUHecKol cmecu. DTO OTrpOMHEIE
Macch PasGUTHIX, Pa3BasbIOBAHHBIX M CMEUIAHHBIX NOPOJ, MOKPHIBA-
Jollde JeCATKH M COTHH KBaJpPaTHHIX KHJIOMETPOB H HMEIOLIHEe MOII-
“HOCTb B COTHH METPOB.

O6pasyoTcs MeJaHXKH pPasHBIMH NyTAMH. HekoToprle u3 HUX mpen-
CTaBASIOT coGofi pe3y/bTaT paspyuleHHs (HPOHTAJLHOH YaCTH TEKTO-

: (@ s BB (&8s Y 5

Puc. 58. IpuMep TekTOHHUecKOoro Mesanxa (cxema). CTPYKTYpPH B 30HE MejaHKa.
Huuapuau (mo Y, K. Benocronxomy):
1 — TpHACOBHE H3BECTHAKH; 2 — PacClaHIOBAHHBIE CEPIEHTHHHTH CPeAH PHIXJHX
obpasoBanuii; 3 — Aua6asH (IIHOK); 4 ~— KPEMHHCTO-TJIHHHCTHE CJIaHUH C [Ja-
CTaMH ILJIOTHHX DPafgHOJSPHTOB; 5§ — rAHOH PaiHOJAPHTOB; 6 — apTHAJHTH H Hec-
YaHHe Aapru/JHTH; 7 — DPHXJHE THAMHTONONOOHHe 06pasoBaHusA C rJan6aMH pas-
HHX MOpPOX B me6eHuaTO-apTH/JIHTOBOM cyGcTparte

HUYECKOT0 MOKPOBa, [IBHTABINErocs IO MOBEPXHOCTH 3eMJaH. Takoe
paspylleHHe MPOUCXOAUT HOCTENEHHO, 0 Mepe TOTO, KaK IOKPOB MpPO- .
JABHTaeTCd BIepeX H .ero Jjob MOBHCAET HAA KPYTHIM CKJIOHOM COCEH-
He#l aenpeccuu. Ilopoawl OTKANBIBAIOTCA OOJBIIMMH Iibi6aMH # CO-
CKaJb3BIBAIOT B JAenpeccuio. TaM OHH MOryT OBITb 3aXOPOHEHH IOJ,
TocaeYIOIMHMHE ocafikaMu. Tak o6pasyloTcs TOPH3OHTHL  «3K30THYe-
CKHX TIVIBIO», «KJHIIOBY UMK «IHKOTO (QJIHLIAY.

VHoraa oTKasNbIBAIOTCS H CIIOJ3AIOT B XempeccHu uenasle ciou. OHH
3aXOPOHFIOTCH INJIOCKHMM IMIHTAMH WJH Ilepe] 3aXODOHeHHeM MHYTCS
B ckJagkH. Takude miacThl, OTAENHBUIHECH OT MeCTa CBOEIO KOPEHHOTO
3a/eraHus, Kak yxe INOBOPHJIOCH, HA3HIBAIOTCA OAUCTOAUTAMU, A TO-
Jocel (cTpyH) HebOJAbIIHX 06JIOMKOB — oaucrocTpomamu. OnosHaga- -
TeJbHAS UYepTa SK30THUYECKHX.IJhO, CKAaTHBIUHXCA co J6a N0KpoBa,—
HArpoMoXjeHHe HX B oOpaTHOH crpaTtHrpadHueckKoi nocjeloBaTelb-
HocTH: GoJjiee MOJOABIE MOPOAH BHH3Y, 0oJjee ApeBHHE BBEpXy, Tak
KaK BHayaje pa3pyllaloTcs NMOPOXH, Jexallue HaBepxy, a IOTOM Te,
KOTOPHIE JieXKAaT ray6xke. MeslaHXKH 3TOr0 THHA HAa3BIBAIOTCS 0OCaf0d-
HEIMH.

B xpyrux cayuasgx o6pasyloTcss UHCTO TEKTOHHUeCKHE MeJaHXKH.
OHHU cBsI3aHH C NpOIeCcCaMM, MPOUCXOAALINMHU B TeJjle TeKTOHHYECKOTO
NOKPOBa TIpH €ro ABHXKeHUH. BceiefcTBHe HepaBHOMEPHOI'O ABUIKEHHSA
OKpOBa M HEONHOPOAHOCTH MaTepHasa BHYTPH IMOKPOBA MOTYT OT-
mMenasaTbes GoJiplHe TJAACTHHH, KOTOPHE IOTOM, NOJ BJAHSHHEM OT-
HOCHTEJIbHHIX CMelleHH# COCeNHHUX YYaCTKOB, CBEPTHIBAIOTCH B pYJO-
HH UAH PaCKaJbIBAIOTCA Ha TBIOH. KpynHbie rabiber o6pasylorcs U3
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Gosiee TBEpHOTO MaTepuasa, TOTAA Kak Gojee MATKHH (IJIHHHCTHI M
MEpreJIUCTHI) MaTepHas TPOHHKAET MEXAY TIJIHGaMH, OTHeNfAs HX
Apyr ot Apyra. B npomecce TeueHHs runiGE BpamlalOTCH B IJIACTHY-
HOH Macce. B meit Takxe o6pasyiorca saBuxpenusi. IlepeMeliHBaHMIO
CIOCOGCTBYET MOTPYKEHHE OTHOCHTEJNbHO 60Jiee TSKEeNHX IO B
NOACTH/IAIOWINI MeHee IVIOTHHIH MaTepHas] M BHEAPEHHE MOCJefHero
o TpemuHaM BBepX. Ha puc. 58 nmpuBeneHbl 3apHCOBKH TEKTOHHYECKUX
MeJIaHKeN.

O6pasoBannio TEKTOHHYECKHX MeJaHXKell CTOCOGCTBYIOT KOHTPACTHE
B MeXaHMYeCKHX CBOWCTBaX INOPOJ, cJarallIHX NOKPOB. B kagecTse
IJIACTHYHEIX TNOPOJ KpOME IVIMH, apru/JiATOB, [IJIHHHCTHX CJIaHLEB,
Mepresefi, COJIM W LPYrUX OCAJOYHBIX NOPOJ 3HAUUTENBHYIO POJb Hrpa-
IOT CepneHTHHHTH. OHH 06/1a1aI0T He TOJLKO GOJBIIOH TEKydecTbio
HOA NaBJeHHEM, HO H MaJjbiM YJeJbHBHIM BECOM, 4TO CHOCOBCTBYET
BHEJIPEHUIO HX B BHIIIeJNeXKAlIHe TOPOAH H NMOTPYKEHHIO B HHUX TG
APYDHX TOPOL.

TekToHNYeCKHEe MeJaHXKH MOTYT GHTH CXOAHB C NPOAYKTAMH TOL-
BOJHOTO ONOJI3aHHs. A B HEKOTOPHIX CJIyyasix OHU OBLIM NePBOHAYA/Ib-
HO TIPHHSATHI I€0JIOTaMHU 3a APEBHHE JieJHHKOBbIE MOPEHH.

FNYBUHHbBIE PA3JIOMBI

IMox ruay6uHHBIME pasioMaMH moHHMaeTcs ocoGast KaTeropHs pas-
PHIBHBIX CMEINEHHH, KOTOPHIE HMEIOT NPOTSKEHHOCTb Ha MNOBEPXHOCTH
B COTHH KHJIOMETPOB H KOTODHIE B TEUEHHE JOJIOTO Te0JOrHYECKOro
BPeMEHH SBJIAIOTCS 30HOH KOHUEHTPAllHH OCOOEHHO HWHTEHCHBHBIX TEK-
TOHHYECKHX, MarMaTHYeCKHX H MeTaMOD(HUeCKHX IIPOLeccoB. Buojb
TJyOMHHBIX Pa3JOMOB HabJIONAIOTCH 3HAUHTEJbHBIE NUCIOKAIMH TO-
POR, NPOABNEHUS HHTPY3UBHOH U 3(pPy3UBHON HAeATENbHOCTH, a TaKKe
ycujenue MeTaMOppUYeCKAX npoueccoB. [JIyGHHHEE pasjoMHl pasje-
JSIOT y4acTKH 3eMHOH KODPBI C PA3HOH HMCTOPHEH, a MO3TOMY ¢ PasHH-
MH COCTABOM H BO3PacTOM IIOPOA, C PA3HOH MOIIHOCTBIO OCAAKOB, C
pasHoil cTeneHblo AeOPMHPOBAHHOCTH.

[yOnHHBIA pasioM npeacTaBiseT coboil Bcerda WHPOKYIO 30HY
pasapoluennnix nopox. lllnpuna Takoit 30HB MOXKET JLOCTHraTbh AECHAT-
KOB KHIOMeTPOB. [IGpoasl B 3Toil 30He paspesansl OrPOMHBIM KOJH-
YECTBOM KYJIHCOOODPA3HO PaCNOJIOKEHHBIX Pa3PhIBOB Pas3HBIX MOPSAKOB
Ha MHOXECTBO OT/[eJbHbIX OJIOKOB IPEHMYILIECTBEHHO JINH30- UJIH POM-
GoBuaHol dopMEl (puc. 59), a TakKe pa3BANBUOBAHL H NEPETEPTHL.

B 3aBuCHMOCTH OT HanpaBJEHHS OTHOCHTEJNbHEIX CMEIIEHHH y4acT-
KOB 3¢MHOH KOPbl, HAXOAAUIKXCS O PasHble CTOPOHH! IJIy6HHHOTO pa3-
JIOM2, NOC/JEeIHHH MOXKET ObIThb INIyOHHHHIM DAa3ABHIOM, TIMyOGHHHBIM
CABHIOM, IVIyOMHHBIM COPOCOM, TJIYGHHHBIM HaABHIOM M IMyGUHHBIM
B3pesoM. Ilociennnt THN TIyGHHHBIX PA3JOMOB, T. €. pasjIoMOB BepTH-
KaJbHHIX C BEDPTHKAIbHBIMH K€ IlepeMEelIeHHIMH KpBLIbeB, HECOM- -
- HEHHO, B Ipejenax KOHTHHEHTOB mpeobaaxzaer. Ho ciaexyer umers B
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BHLY, UTO B TCUCHHE NIHTEIbHON HCTOPHH CYLIECTBOBAHHUA I‘JIY61/IHHODO
pasJjsoMa HanpaBJeHHe CMelleHHH 0 HeMy MOIKET HEOIHOKDAaTHO Me-
HaTbCd, O6GBIUHO NEPBBIMH JABHKEHUAMH II0 PJIy@I/IHHOMy pasaoMy s5B-

Puc. 59. Cxema TreOJIOTHUECKOro CTpoeHHsi 30HH IJlaBHOro pasjiomMa B OacceifHax
ipex Boasmoit u Manoit Bupiocst u Yam (no H. A. Bepesuny):
1— neBOH; 2 — CuNyp — HIKHMIL [eBOH; 3 — Benn; 4 — BepXHmil nporeposolt; 5 —
HUXHHI 1poTepo3ofi; 6 — apxell; 7 — J€BOHCKHE CHEHHTH, TDAHOCHEHHTH, TIpaHA-
TH; & — HHXHeMaJe030HCKNe TPaHHUTHI; 9 — uuKHenasneo3oiickue ra66po, THOPHTH,
TpaHOXMOpHTH]; 10 — KeMOpHiicKHe THIepPOasHTH; 11 — BepXHenpoTepoO30HCKHE Trpa-
#HTH; 12 — mpoTeposoiickue ra66po-AHOPHTHL M AP.; I3 — apXeficKHe K HIXHeNpo-
TepO30fiCKHe TPAHUTEl, TPAHHTO-THENCH, T'DAHOXHOPUTHI; [4—paspHBHHE HaPYIUEHHA

JAI0TCSA BEPTHKAJbHbIE, KOTOPEE NMOTOM CMEHSIIOTCS TOPH30HTAJNbHBIMH.

CJl0uCTHIE TOPOJE B 30HE TVIyGUHHOIO pasjoMa pa3fuThl pasphiBa-
MU Ha OTJelbHble OJOKH, a TaKke yacTOo OBIBAIOT CMATHL B CHJBHO
cxKaThle cKaaiku. Ilosyuaercs cKiaaauaTo-6J0KOBas CTPYKTypa, KOTO-
pas npespalllaeT IMyCHHHBEIA PasjoM B «30HY CMATHS».

[1y6uEHble PasJOMBl HrpaioT GOJbHIYIO POJb B OOLIEM DA3BHTHH
3eMHOl KOpHI, NpeACTaBass co00f CTPYKTYPHBIE (HOPMBI [EPBOTO MO-
psifxa. Bonpock, cBsisaHHbIe ¢ HHMH, PaCCMaTPHBAIOTCA B Kypcax 00-
Heil TeOTeKTOHUKH (YaCTHYHO OHH OYAYT 3aTPOHYTH B IV 8).

BrisBaennIo IyOMHHBIX PasjioMOB BO MHOTOM CIOCOOCTBYET H3Y-
geHye 3eMHOI MOBEPXHOCTH H3 KOCMOCaA.



FMABA 5

-OCHOBbI MEXAHWKM JEDOPMALIMA
M PA3PYLUEHMS TBEPALIX TEN !

" NOHATUE CMNOLUHOM CPE/pI

Hsyyaemble B CTPYKTYDHOM TeOJIOTHH AHCIOKALHE TOPHBIX NOPOX
NpEACTaBAAIOT co60i nedopmauuio, 8 pesysnbrare KOTOPOH NepBHYHEHE
GbopMbI 3aseraHus 1OPOJ CMEHAIOTCS BTOPHYHHIMH. [edopmanun npo-
HCXOLAT NOA BIMSHHEM CHJI, ACACTBYIOUIMX B 3eMHOH Kope. Te xe cu-
JIEl MOLYT BHI3BATb M DaspylIeHHe TOPHOH NOPOABI, KOTOPOE B TeoJo-
THYECKOH OGCTaHOBKE BHIPAXaeTCd B MOABJICHHH PaspHIBHEIX JIHCJIO-
Kanui.

XapakTep npoTekaHus mpolecca Redopmauun, a Takxke paspyile-
HHST 32BHCHT KaK OT (H3HKO-MeXaHHYECKHX CBOHCTB, TaK M OT cTpoe-
HH3 MaCCHBA IIOPOJ, OT HA/MMYHS B HEM TeX WIH HHBIX HEOXHOPOZHO-
creft.

llepopmanuu u paspymenne ropHeix OPOJ HPEACTABAAIOT coboik
dacTHele Ciyyau JepopMauui M pas3pylIeHHS TBePAHX Ten Boobile.
Cesasn Mexnay medopMauusMu u HaNpsXKeHHsMY, NPOYHOCTBIO U pas-
PyUI€HHEM TBEpALIX TeJ H3Y4YaloTCd MEXaHHKOH CIJIOMHON CpensL.
Cnnomuas cpena npexpcraBisieT coboil YIPOILIEHHYIO MOJAEJb peallb-
HEIX TeJ. B 3Todi Moneau npuHEMaercs, 4TO BellecTBO CpelBl Hemnpe-
PLIBHO pacmpezesieHo no ee o6bemy. Takoe mpeiacTaBieHHe o CILIOLI-
HOH cpele NO3BOJISIET CUMTATh, YTO BLIAENCHHBIH OKOJO fIPOH3BOJb-
HOH TOUKH 3aHHMAaeMOro TeJoM TIpOCTpAHCTBA CKOJb YrOAHO MaJikii
o0beM COJNEPKHUT BelllecTBo. B npenese, NpH CTArMBaHHH o6beMa K
TOYKE, Mpl NPHXQAHM K NOHATHIO MAaTePHAJbHON YaCTHUBl CIJOLIHON
CPE.bl, KOTOPYIO, C OJHOH CTOPOHH!, MOXKHO HAaIENATh CPeIHUMH busn-
KO-MEXaHHYECKHMH CBOHCTBAMH, a ¢ APYrofl — CUHTATH TOYKON npo-
CTpaHCTBa, CAEIHTb 32 €e MECTONOJIOXKEHHEM U IlepeMelleHHeM B
npouecce aedopmauun. CienoBarenbHO, MaTepHAJbHAs —YacTHIA
CIIOIIHOA CPeAbl HajeNeHa OXHOBPEMEHHO CBOACTBAMM TOUKH M TeJa,
4TO CYHIECTBEHHO YIpPOIlaeT MaTeMaTHUYeCKoe OIMHCaHue nedopmupa-
BaHHS TeJ.

IIpencraBaenne o cniowHo# cpege BXoaur, KOHEYHO, B NIPOTHBODE-

-

! YnpomeHHHMA BapHAHT OYepKa, COCTABJECHHOrO npod. JI. B. HurHTHHEM,
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yge ¢ AHCKPETHHIM CTPOEHHeM peasbHBIX TeJ, KOTOPhle COCTOAT M3
aTOMOB, MOJIEKYJl, 3€peH HJH Nb (B 3aBHCHMOCTH OT maciuraba pac-
cMoTpenus). Hampumep, onuchiBasi KakK CIJIOWIHYIO CPeAy HECOK, MBE
‘He TpUHEMaeM BO BHHMaHue ero sepHucrToe crpoende. Ho momens.
CIJIOLIHOH CPeIR XOPOLIO ONHCHIBAET YCPEIHEHHBlE, MaKpPOCKOIHYe-
CKHe XapaKTeDHCTHKH JAedopmMaluii H HaNpsXKeHHH, T. e. MeTolaMu
MEXaHHKH CIUIOWIHOH CpeAbl HeJb3s ONHMCaTh JBHXKEHHs OTAEJNBHBIX
NeCYHHOK NpH AepOopMALHH Nlecka, HO I 00bEeMOB, COJepKallHX
GoJIpIIOe YHCJIO NMeCUMHOK, 3Ta MOAE/b BIOJHE NPHroAHAa. XOTH B 3TOM
cjlyuae HE pacCcMaTpUBaeTcsl CTPYKTYpHas HEORHOPOJAHOCTb CpenHl,
HMelonlasi Té HJM HHblE KOHeUHble TeoMeTDHYECKHE pasMephi, HO B
paMKax MOJAeNH CIJOWHOK cpelbl NPH MaTeMaTHYeCKOM ONHCaHHK
pPacCMaTpHBAIOTCS CKOJb YIOAHO MaJjibleé MaTepHa/bHBE  HaCTHIHL.
IporuBopeunss #e GymeT, TaK Kak MNOJyyaeMble pe3yJbTaThl OTHOCAT-
cs K o6beMaMm cpefbl, pa3Mep KOTODHIX 3HAYHTENbHO NIPEBHIIAET Xa-
PaKTepHHe Da3MepPH CTPYKTYPHOH HEOJZHOPONHOCTH CpPelnl. JTO He
3HAUHT, YTO B PaMKax MeXaHHKH CIIOIIHOH CPeAH HeJb3sl paccMaTpH-
BaTb HEOQHOPOAHBE cpeinl. Ecsn, Hanpumep, B TOJIle IeCKa C IIy-
6uHOI MeHsieTess pasMep CJaraloLIUX ero 3epeH, To, npexebperast He-
OJHOPOJHOCTBIO Ha YpPOBHE NMECUHHOK, MH MOXeM Yy4YeCTb HEOZHODOX-
HOCTb Ha ypOBHE FOPH3OHTAJBHHX C/IOEB H BBECTH B Haile pacCMOTpe-
HHE 3aBHCHMOCTb (DH3HKO-MEXaHHUECKHX CBOHCTB mecka OT IV1yOHHBE
3aJleraHus.

CnJolHas cpefa, (pU3HKO-MexaHHUYeCKHe CBOACTBA KOTOPOH MeHs-
J0TCA OT TOUKH K TOUKe, sBJseTcs HeoAHoponaHo#. OT HeOAHOPOAHO-
CTH CJeAyeT OTJIMYaTh aHU30TPOmHIo cpeibl. IlocaenHss cosjpaercs
ODHEeHTHPOBKOH KDHCTAJIOB HJIH TPELIMHOBATOCTH M COCTOHT B TOM,
4TO CBOMCTBA CpeAbl PA3/nYHBl B 3aBUCHMOCTH OT HanpaBieHHl, no
KOTOPHIM OHH omlpefensiorcs. Ecam CBOHCTBAa ONHHAKOBH IO BCEM Ha-
NPaBJieHHs M, TO Cpeja sBjseTcsd u3oTponHOH. OAHOPOLHOCTL H HEOA-
HOPOJHOCTb, C OXHOH CTODOHE], M3OTPONHOCTb M AHH30TPOMHOCTh —
¢ Apyro#, mpeACTaBASIOT coboil cBONHCTBA, HE3aBUCHMBIE ADYr OT ApYy-
ra: cpefia MoxeT GhLITb OXHODOAHON, HO AHH3OTPONEOH HJH, HA0GOPOT,
HEOLHOPOAHOM, T. €. MeHsolllell CBOHCTBA OT TOUKH XK TOYKE, HO H30-
TPONHOMH,

LBWKEHUS Y AEDOPMALIMM
CMJIOLWHOM CPEAbI -

MoenupoBaHHe TOPHHIX NMOPOJ CIJIOIIHON CPeRofl MO3BOJSAET CpaB-
HHTEJBHO NPOCTO ONHCHIBATL KHHEMATHKY JABHKEHHS YaCTHI CPElbl M
ux gedopMaiuio Ge30THOCHTENBHO K INPHPOAE CHJ, BHI3HIBAIOLIHX [BH-
JKeHHe ¥ JedopMauuio, ¥ He3aBHCHMO OT CBOHCTB MaTepHaJa.

JBuxenne cnaowHo#i cpeibl MBI OyAeM ONHCHIBATb KAaK IBHKEHHE
ee OTAEJbHHX MaTepHaJbHBIX YaCTHL OTHOCHTEJbHO HENMOABUKHOH CH-
CTeMbl NPSIMOYTOJNbHBEIX HEKapTOBBIX KOOPAHHAT X, Y, 2, OCH KOTODHIX
HATPaBJEHE! BAOJb B3AHMHO NEPNEHINKYISPHEX eIHHHYHLIX BEKTOPOB:
x, €y, €z
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Ilycts B HeKOTOpHIH HAauaNbHEIL MOMEHT BPEMEHH YaCTHIA 3aHH-
‘MAeT NOJIOXKEeHHe, olpelesnseMoe KOOPAHHATAMHU Xo, Yo, 20 HJAH, UYTO TO
JKe caMmoe, HCXONANIHM #3 Hayaja KOOPAHHAT PaZHyCOM-BEKTODOM:

Fo=Xo€x+ Yoly+ 2oe;
TaK, YTO PacCTOsiHUE OT Hadaja KOODJHHAT A0 YaCTHIHI
ro=[Fo| = (x0®+ yo2 +2¢2) .
Co BpeMeHeM paccMaTpHBaeMasi 4acTHLa MePeMEINaeTcs, U B MO-
MEHT BPEMEHHM ! OHA 3alMeT IIOJIOXKEHHeE, ONpeleseMoe KOOpAHHATAMU
xzx(xo’ Yo, 2o, i)v y=y(XO, Yo, 20, t)v 2=z(x0! Yo, 2o, t)
MJIH PaJUyCOM-BEKTOPOM
F=xéx+yéy+zéz,
r=|r| = (22+y2+22)"%,

Takum o6pasoM, TPH umclIa Xo, Yo, 20 MASHTHOHIHUPYIOT YACTHILY,
‘@ Yhesa X, Y, 2 ONPeJesIoT MOJ0XKEeHHe B MPOCTPAHCTBE, KOTOpoe 3a-
HUMAeT T4 4YaCTHIa B MOMEHT BPEMEHH f.

HBHuxXenue u Bech mpouecc AeOPMHPOBAHHS OYAYT ONpedeseHbl,
©CIM AJS KaXKA0{ 4aCTHIH H3BECTHH yKa3aHHBIe 3aBucuMocTH. OfHa-
KO BT€OJIOTHYECKOH NIpaKTHKe YCTAHOBHUTh 3TH 3aBHCHMOCTH, KaxIpa-
BHJIO, HE MPEACTaBIACTCH BO3MOKHBIM. OOBHYHO HMEITCH JHIDL NPEs-
CTaBJEHHS O MEPBHYHOM 3ajeTaHHU NOPOJ H BO3MOKHOCTb HaBJ0AaTh
OKOHUaTeJbHYI0O (GOPMY HX 3aJeranus. B 3Tom cjyyae MOXHO IOCTa-
BHTH BOIPOC O HaXOXKJEHHU OKOHUATENbHOH AedOpMAaluH, B pe3yiabra-
Te KOTOpoH o6pasoBaJjiack BTOpUYHAd cTpPyKrypa. [eosorumueckue ge-
{opmanun co3gaioTcs B TeueHhe GOJBIIMX NPOMEKYTKOB BPEMEHH H
THO3TOMY, KaK IPaBUJIO, 3HAYHTEJNbHH 10 Bennunne, TlosTomy nmocraBuM
3ajayy oxapakKTepH30BaTb OoJiblliMe, KoHeunwle nedopmaiuu. Jas
NPOCTOTHl ¥ HATJALHOCTH OTPAHHYHMMCS PaccMOTpeHHeM aedopMmanuii
JIMIIb B TJIOCKOCTH X, Y, CUHTAs, YTO B HAMPABJEHUH 2 YaCTHUH He
TIepeMelaoTCs. ~

PaccMoTpuM Manblil 37€MEHT CPefbl, KOTOPHIH B HCXOMHOM COCTOSI-
HHY npefcTaBjasieT co60H 3amOJTHEHHBI MaTepHaJbHBIMH YaCTHIAMH
TPAMOYTOJBHUK C OJHOH M3 BEPIIHH B TOUKE Xo, Yo H CO CTOPOHAMH
0eckoHeuHO MaJsioHl HauHBL dxo, dyo, HANPABICHHLIMHM NapaJIeqbHO
BEKTOPaM ey, &, (puc. 60). CTOpOHH NIPAMOYroJIbHHKA Iocjae nedop-
MaluH NEePEeXOAAT B OTPe3KH dry, dry, KOTOPble BBHAY UX MaJOCTH

IO MaTepHa/bHOTO 3JEMeHTa;
] —nepeHoc 3jieMeHTa KaK JKEeCTKOro
a - 7 _ 1eJoro; 2 -— NnepexaulBaHHe MPAMBIX
o [ Ozy) 1 YIJIOB  sJieMeHTa; 3 — yAJMHEeHHe N
YKOpOUeHHe CTOPOH 3JjeMenTa. O0b-
sichenne B Tekcre (mo JI. B. Huku-
g ' THRY)
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MOKHO CUHTATb TPSMONHHEHHBIMH. YIJHHEHHS OTPE3KOB 00O3HAUMM
uepe3 Ay H Ay Torna

dfx=7\,xde, dry=7»ydyo.
Hamnpagpaenne orpeskoB dry u dry OyLeT XapaKTepH30BaTbCs BEKTOpa-
MH Zx U Gy.

Jlepopmauuio MaTepHANRHOIO 5/EMEHTa MOXKHO PACHUICHHTR Ha
_CeIYIOLIHe AT

1. TlnockonapajenbHbI NepeHoC 3JeMeHTa KaK KeCTKOro IeJsoro
w3 Toukn 0 B Touky (’, ONpele]seMbli BEKTOPOM H=F—To (CM.
puc. 60).

2. CoBMelleHHe CTOPOH NPSMOYrOJbHHKA NO HANpaBJeHHIO Ge3 u3-
MEHEHHs HX JJIHHB C BEKTODAMH Zx U Jy. IIpH 3TOM IPAMOH yroJa
MeXJy CTOPOHAMH TDAMOYTOJbHHKA H3MEHHTCS Ha YIoJ, KOTOpHIH
0603HAUHM Yxy. BeJHUHHA Yxy XapaKTepusyer ngedopmalnio, HasLBae-
MYIO CABHTOM.

3. Haxonel, yaauHemke (UM yKOpOueHHe) ' cTopoH 00pasoBas-
werocst mapajjenorpaMMma B Ay B Ay pas coorsercTBeHHO. OTHOCH-
TeJbHbIEe VIJIHHEHHS CTOPOH OYAYT PaBHBL

dry—dx, =5

_dry—dyy _
—1, e, ==y 1,

dy

B pesyibraTe NepBOHAYAJbHBI 3JEMEHT IpeBpaliaerca B gedop-
MHP'OrBaHHbIﬁ. I'Iepe‘MeuLeHHe KaK KeCTKOro LeJIOrO OonpeAeiaeTCss BeK-
TOpOM #. BBeleHHEIE XapaKTeDUCTHKH AeQOPMAlHH Ay, Ay (HIH €x,
€y) H Yxy TOJHOCTBIO ONpeleAT AehopMauHuio Marepuaja B TOUKE.

Ecnu usBecTHH YyAJMMHEHHUS B [IBYX HaNpaBJeHHSX, KOTOPbHIE B HC-
XOAHOM IIOJIO2KEeHHMH B3aHMMHO HepHeHJlI/I:Ky.}IHp(HbI, U H3BECTHO H3MCHE-
HYe TPAMOTO yIVia MeXAy HHMH, TO MOXHO BHIYHCIUTL YAJMHEHUS B
J60M IpyroM HalpaBJeHHH, a TakXke M H3MeHeHHe yIia MeXILy
JOOHIMY PYrHEMH B3aHUMHO OpPTOTOHAJbHBIMH OTpDe3KaMH.

MoxHo [oKaszaTh, 4yTO IpH JI000H AedopMalHud Majoro JaAeMeHTa
CYMIECTBYIOT TaKue TPU B3aNMHO IepNeHAMKYJADHBIX HampapJeHHd,
YyroJq MexAy KOTOPHIMH B npouecce JedopMaunuu He MEHACTCA M IO
KOTOPbIM INPOMCXOIHT TOJBKO TNPOAOJbHAs AepopMaunus yAJHHEHHs-
YKOPOUeHHS. DTH HanmpaBJeHHs HA3HBAKTC 2AQBHbIMU ocamu dedop-
mayuu, TIpn Banwuuu TakuX ocedl Jiobas fedopMaius MOKET ObTb
cBeJleHa K KOMOMHAILNM TPOJOJbHHIX JedopMaiuuil mo TpeM OpTOro-
HaJbHBIM OCSIM, YTO Ype3BbIYAHHO YNPOILAET XapaKTEePUCTHKY nedop-
Manuu., B ofmeM Buie gedopMauus ONDeLeaseTcsd He TpeMms#d, a
IECThIO BEJHYHHAMH: TPeMs OPOJOJABHEIMH JAedopMalHsMK YAJIHHe-
HHSI-yKODOYEHHUSI M TPeMs M3MEHEHHsMH NpSIMHIX yryoB. Hasnuuue rias-
HBIX OCeH NO03BOJISeT NPH OonucaHum Aedopmanuu OcBOOOZHTHCA OT
TpeX TOCJIEJHUX BeJHUHH.

Ecau Bo Bcex Toukax Teja NPOHCXOJUT OLWHaKoBas AedopMalusi,.

E.=
o dx,

| YinuHeHHe M YKOpOUEHMe CHMTAIOTC OAHHM THNOM pAedopMaluii, KOTOpPHIA
MOXeT OHTb Ha3BaH NPOJOJbHHNM; YAMMHEHHE CUHTAETCH NOJIOKHTENBHOH MPOAOJIb-
HOli gedopmanueil, a YKOpoYeHHe —— OTPHIATENbHOH.
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TO TOCJeNHss] Ha3blBaeTcs OAHOpOmHOH. IIpmMepoM ee cayxut pas-
HOMepHOe. YAJIMHEHHe MM YKOpoueHHe Tesa (puc. 61, a). Hcxoaumi
pasmep lo mpeBpamaetcs B [y, yAauHsIsCh Ha Al .

Heoxunoponno#t ssasercs medopMauus, npoMcxXoisilas B CTepxHe
#nn Gpycke mpH ero usruGe WM KpyueHuu (puc. 61). B stux cayuasx
Aedopmanus pa3nHyHA B PA3HHIX TOUKAX Tesaa.

{4 ﬂﬂ.

a b

Puc. 61. Jedopmamun: ' :
a— oaHoponHaA (yAJuHeHHE); 6 H 6 — HEOZHODOIHHE (H3rH6 H KpyueHue)

IIpr pacTsiKeHHH HJM CXKATHH LHJUHADPHIECKOTO CTEPXKHS C He-
CTECHEHHOH GOKOBOH NOBEPXHOCTBIO HapsLy ¢ AedopMmauueir BAOJb
OCH IPOMCXOAUT AeopMalys H B NONEDEUHOM HANPABJICHHH: NPH
'PacTAXEHHH NONEePEYHHK LUUWIMHADPA YKOPAauHBAETCH, IIPH OCEBOM YKO-
DOUCHHH IONEPEeYHHUK YyBejuyuBaercsi. OTHOIIEHHe NONEpPEeYHOTO YKO-
‘POYEHHS K IPOJOJBHOMY YAJHHEHHIO OTpaKaeT CBOHCTBA MaTepHana
U HaswiBaetca Kospdunuentom Ilyaccona. Ecnn martepHasn He HCOBITH-
BaeT NONepevyHOH AePOpMalMH HNPH OCEBOM CXKAaTHH MJIH VIJHHEHHH,
‘To Ko3pouuuentr Ilyaccona paBeH my.aio. s HeCcKUMaeMOro Mare-
praja, T. e. TaKoro, o6veM KOTODOro npu jgedhopMmalud He MeHIETCH,
Koapounuent Ilyaccona pasen 0,5. Koadpouunentn Ilyaccoma pas
DPeaJsbHBIX MAaTepPHAaJOB 3aKJIOUeHH MEKIY 3TUMH KpahHuMH 3Haue-
#uamu. Koappunuentsr IlyaccoHa Ast HEKOTODHIX TOPHBIX NOPOA TPH-
‘BeleHsl B TabJ. 2 B cienyomefi riase.

. ¥
8
4 8",
l 4 4
Ap——ta g NAZ h
, NC, .
4
[’
) c x )4
Puc. 62. [HOedopmaumus mpocroro
cBHUra.
KsagpaTuuit saemenr OABC, Bu-
JeJleHHHH OCAMH X, Yy, TepeKo- Puc. 63. JedopMauus wumcroro
“CHJICA Ha YroJ Y H IOpeBpaTH/ICH capura, OObsicHeHHe B TekcTe (mo
B napajienorpamm OA,B,C ’ JI1. B. Hukuruny) :
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Briie 6uiio BBeJEHO NOHATHE O AedopMamuH CABHra, KOTOpas
H3MepsAeTCA M3MEeHEeHHeM IePBHUHOrO yrja MeXAy JHHHAMH HJH IJIOo-
CKocTAMH. Pa3nuyaior npocToil ¥ YHCTHH CIBHIH.

Ilpu npocrom cdsuze Kaxpas TOYKAa TeJla CMellaeTcs NapaJijelib-
HO HEKOTOpOH OCH, HAOpPUMEpP OCH X, HAa BeJHUYHHY, INPONOPIHOHAJD-
HYIO ee paccTosiHuIO OT 3ToM ocu (puc. 62). O6neM Tena mpu 3TOM
He MeHserTcs. Pasmep nedopManuu ONpeJesisieTCs YIJIOM v.

[TockonbpKy AedopMamus HPOCTOrO CABHIra IPOHCXOJAHT BO BCEM
Tesle OJXHOBDEMEHHO, CKOPOCTH NepeMelleHHs €ro 4acTHI,, OYeBHIHO,
Pa3NMYHHE: OHH PACTyT HPONOPLHOHAJBHO PacCTOSHHIO OT OCH X, T. €.
MEXAY CJAOSMH YaCTHI CYLIeCTByeT TrpajaueHT ckopocredl. Boo6uie
rpafiueHTHl CKOpOCTell NepeMelieHHss MeXAy TOYKaMH Teaa NpH Je-
¢dopManuy SBJIAIOTCT BaXKHOM XapaKTePUCTHKOH npolecca NoCJefHeH.

Qucreui cdsue — 310 AedopManust yAIHHEHHS-YKODOUEHHS, IPO-
ucxonsias Ges u3MeHeHHs oObeMa, T. e. TaK, UYTO YAJHHEHHE IO
OJZHOH OCH PaBHO YKOPOYEHHIO IO OCH, NepHNeHAHKYJSPHOH K NepBOH.
Hanpumep, kBagpar OABC co cTOpOHOH, paBHOH 1, mepexoauT B Ips-
moyrosibHuk OA’B’C” co croponamu 3/2 u 2/3 (puc. 63). Ha nepsuift
B3IVisiA, Takas nedopMauus He cooTpeTcTByeT casury. OfHaKo ecaH
okosmo ToukH O Buiaenuth KBajgpar ODCE, cTOpOHBEI KOTOPOTrO OpPHEH-
THPOBAHBI IO YIJIOM 45° K ocIM KOOPIHHAT, TO OH B pe3y/bTaTe yKa-
3aHHOH Jepopmauun npeppaturcs B pom6 OD’C’E’, uto sBasercs
OYEBHAHHM CHABUTOM. |

L

HANPAXXEHHOE COCTOﬂHME
CI'IﬂOUJHOM CPE.D,bI

[Ipuunnoit ,ueqoopmaunn TeN SBJASETCS nenc'rsne Ha HEx cui. CHIH
BO3HHMKAIOT NpH B3auMoieicTsuu Tesa. OHH HMEIOT BEKTOPHYIO IIPHPO-
oy, T. e. XapaKTePH3YIOTCH He TO/IbKO BeJIHUMHOH, HO H HanpaBJieHHeM.
B MexaHHKe CIJIOIIHOH Ccpelbl* PacCMaTPHBANOTCA MPEHMYIIECTBEHHO
CHJIBI, pacrnpejeseHHble [0 MJIOUIAAH, TAK KAK KOHTAKT MeXIYy Dealb-
HBIMH TEJaMH BCerja TPOMCXOJHT He B ONHOH TOYKe, a Ha HeKompoﬁ
nIomany.

PasnuualoT CHJH BHELIHHE U BHyTpeHHHe. Brewnue cunrst — 310
Mepa B3aHMMOJAEHCTBHS AAHHOTO Teja C ADYTMMH TeJaMH HJIH PH3H-
YECKMMM IOJIAMH. BHEIIHHe CHIIEI MOTYT GBITb NO8EPXHOCTHbLMU (cnm-
JH, AeHCTBYIOIME HA paccMaTpuBaeMHli 60K 3eMHOH KOPHI CO CTO-
POHBL COCeXHHX OJIOKOB) M O6BEMHbIMU, HJIH MACCOBLIMU (CHJIBL, Hei-
.CTBYIOLIME Ha Ka)Iyi0 MaTepHaJbHYIO HacTHIY Cpeldbl H pacmpele-
JieHHBle 10 BceMy oObeMy Tena). HauGoJsee BaxHBIM A5 reojloruye-
CKOH 0OGCTaHOBKHM NDHMEPOM MAacCOBHIX CHJ SBJSIETCH CHJIA Beca, HIH
IPaBHTAUMOHHAA CHJA. ECAH TeJo NOKOMTCA HJIHM HAXOAHUTCA B pas-
HOMEDHOM NPAMOJHHEHAHOM ABHXKEHWH, BHELUIHHE CHJIBl AOJXKHH OBITH
B3aUMHO YpaBHOBELIEHBI.

PacceyemM MEICAEHHO paccmaTpHBaeMOE TelO, Haxojslleecs B paB-
HOBECHHM, IIOCKOCTBIO S, MpOXOAsilefi uepe3 HeKOTOpylo Touky M
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(puc. 64, a). Ha xaxpnoe H3 06pa3oBaBIUMXCA TeA AEHCTBYeT HacTh
BHEWHHX CHJI, KOTOpHe B ofOliemM caydyae He OYAYT YypaBHOBELIECHEE.
Hasi Toro 4To6Bl KaXAOe W3 TeJ COXPAHSJO CBOE NOJOXKEHHe, K IIo-
BEPXHOCTHAM pasdfiesia HEOOXOAMMO NPHJIOXKUTL CHJBI, YIEPKHBAOIIHE
5TH TeJa Ha MecTe. DTO M eCThb BHyTpeHHHMe cuidl. [loka Teno He
6HJI0 pa3pe3ano, 9TH CHJH OOECHEYHBANH ero LeJbHOCTh. Ilociae ToTo
Kak Tesio OblJIO paspe3aHo, BHYTPEHHHE CHJIbl GBIJIH 3aMEHEHHl IIPHJIO-
KEeHHLIMH H3BHE CHJAAMK TOTO e JeHCTBHUS.

Puc. 64. BHellHHe M BHYTPeHHHE CHJIH:
a — HalnpsXKeHHOe TeJo, HaXojAsuleecd INOA JeHCTBHEM  CHJ,
0003HaYeHHHX CTpPeJKaMH; 6 — OTCEYeHHAsw MO IJOCKOCTH S
9acTh TeJIa H HANpPSXKeHHS Ha NOBEPXHOCTH OTCEYEHHs

Buizesinm okono Toukn M manylo mmomanky AS (puc. 64, 6).
OrHolenne peficTBYIOWIEH Ha 3Ty ILIOIMAAKY CHJE K €€ IJIOUAAH SB-
asercss wanpaxcenuem. CleloBaTeNbHO, HANPAXKEHHE — 5TO CHJA, OT-
HeCeHHas X eQMHHle miomanu. [lo HeaBHEro BpeMEHH TAaKOW eIMHH-
Uei miomwaxd cyurancs 1 cm? a cuia BHIpaXanach B KHJIOTPaMMax,
rpammax, 6apax maum_atmocepax. ITo HOBOH cHcTeMe CTaHJapTHBIX
enuHHl uaMepenns (CH) 3a epunuuy nuowanu npunuMaercs 1 M2 a
CHJa BBIpaXKaeTcs B HblOTOHAx '. HanpsikeHus MOXHO BHIDAa3HTb Tax-
Ke HeMOCPEACTBEHHO B MacKaJsx 2,

Hanpsikenune, kax u cuna, siBjserca BeKTOpoM. TakuM obpasom,
Ha myomanke AS CymeCTByeT BEeKTOpP IOJHOTO HAaNpsKEHHS (CM.
puc. 64, 6). Ilpoexuus BekTOpa MOJHOTO HANMPSKEHHA HA HOPMAab K
njomaake AS HasblBaeTCd HOPMAJIbHBIM — HANpsKeHHeM H OOLIUHO
o6o3Hauaercs GykBoil o. [IpoeKUHs BEKTOPA MOJNHOTO HANPSHKEHHS Ha
IJIoIaAKy AS Ha3hIBaeTCsi KaCATEJbHBIM, MM TAHIEHIHAJbHBIM, HJIH
CKaJNbIBAIOIINM HaNpsXeHHeM H 0603Hayaercs GYKBOM T.

! Heloron — 1 kr-m/c2
2 IMackaab — 1 HbloTOH Ha 1 M2,



OueBHAHO, 4TO HOPMAJIbHBIE HANPSKEHHS MOTYT ObIThb JHOO pac-
TAMMBAOMIMMH, JHGO cxuMammuMmu. PacrtaruBamomiye Hanpsi:KeHHS
OPUHSITO CUHTATb NOJIOXKHTENbHBIMH, CXKHMAKIHE — OTPHILATEJbHbI-
Mu. PasgeneHne xacaTeJbHBIX HaNpsKeHHH Ha NOJOXKHTEJbHBE H
OTpHIATE/IbHBIE YCJIOBHO. Bhillle TOBODHJOCH O Pa3fefeHHH CIBHIOB
Ha TipaBble M JeBble, MOXHO ¥ KacaTe/JbHbie HAOPSKEHUS Pa3[esATh
Ha TpaBble H JIeBbe, eC/IM NPHHAThb, YTO KacaTe/bHble HaNpAKEHHS
BLI3BIBAIOT COOTBETCTBEHHO NPAaBHIE UJIM JIeBble CABHIH.

Ecan B Touke M BeIGpaTh NJOIIAJKY ¢ APYroH OpHEHTaLHeH, TO
HOJIHOE HaNpsiKeHHe H HaNpsKeHHMs HODMaJbHOe H KacaTeJbHoe Oy-
Ayt uHpiMu. OOllee Hanps:KeHHOe COCTOAHHE B TOYKE CIJIOWIHOH cpe-
Jbl ONpefeNisieTcs BCell COBOKYIHOCTBIO BEKTODOB HaNpPSIKEGHHH, JeH-
CTBYWOUWIMX B 3TOM TOYKE Ha IJIOMAJKAX BCEBO3MOXKHBIX ODHEHTALMH,

Ecin Teno HAaXOAHTCS B PAaBHOBECHH, TO ypaBHOBelleHa H Jo6as
BBIAE/IeHHas U3 Hero yacTb. OUeBHJHO, UTO HOPMaJbHBIE HaNPSAXKEHHS
6yoyT ypaBHOBELIEHH, €CJIH Ha JBYX OeCKOHe4YHO GJH3KHX IJIOIIaAKax
€ TPOTHBOMOJOXKHO HANPABJIEHHHMH HODMaJsiMH OHH OYAYT paBHHl 1O
BeJHYHHE W TMPOTHBONOJIONKHHE II0 3HAKY: PaCTSAXKEHHIO B OIHY CTOPO-
HY IDPOTHBOCTOHT TAKOE 3Ke 0 BeJHYHHE pacTsXeHHe B NPOTHBOIO-
JIOXXHOM HaNPaBJEHHH, CKATHIO TPOTHBOCTOHT TAKOE XKe CXKaTHe, Npo-
THBOIIOJIOXKHO HampapJeHHOe. A W3 paBeHCTBA MOMEHTa CHJI MOXHO
BHIBECTH YCJOBHe MAPHOCTH KacaTeJbHHX HAIPSKEHHH, MO KOTOPOMY
KacaTeJbHEE HANPSKEHHS MO BeJHUYHHE DasHB Ha JIOOBIX B3aHMHO
HepPNeHAUKYJAAPHHX MJIoULafgKaX.

§

Tuake, g, _ Tmaxc
M , 2
- 3 g, L
» "‘o, 1 P,
e - » — Thanc %2 Tmaxc
P T P
i Y
Q N P,

Puc. 65. Cxema HopMaibHHX w kaca- Puc. 66, JIpyXocHoe, HaH  IIOCKOe,

TeJbHHX HANPAXeHHA Ha TNPOH3BOJLHO  HAMpSXKeHHOe COCTOfRHe. Pacnojoxe-

OpHeHTHpOBaHHON mJomanxe MN 1§pu  HHe HOPMAaJbHHX H KacaTeJbHHX Mak-
ORHOOCHOM PACTHXECHNK CTepXKHS CHMAJILHHX HANPAXeHHMR

OueBHAHO, 4TO NpH JIOG0OM HANpPSKEHHOM COCTOSTHHH BeJHYHHA
HalpsXKEHHA H COOTHOILEHHE HOPMAaJIbHRIX H KacaTeJbHBIX HaNpsxKe-
HHH 3aBHCAT OT OPHEHTALMH IJIOLLAAKH, HA KOTOPOA OHH (PUKCHPYIOT-
ca. PaccMOTpHM HanpsKeHHOe COCTOfIHHE, BO3HHKAIOlLlee B NMPU3MATH-
YEeCKOM CTepXKHe, K TOpLaM KOTOPOro IPHJOXKeHb PacTATHBAIOUlHEe
cuan (puc. 65). Takoe HanpsKeHHOE COCTOSHHE C HEKOTOPOH jAoJef
OpHOJIHXKEHHS MOXKHO CUHTATb OXHOOCHHIM, HJH JIHHEHHHIM.

Bribepem miomanky MN BHYTPH CTeDIKHS, CEKYIULyI0 ero foj He-
KOTOpHM yrioM. IlycTh mpHiIOMKeHHAas KO BCEMY CEYEHHIO CTepXKHSA
pacraruBamilas cuna pasua P. Torga HanmpsikeHnue p, AeHcTByollee
Ha njomagke MN, Gygper '

4> 99



Pcoso
F »
rae F — miomwans nonepeyHoro, T. €. HOPMaJbHOTO XK OCH, pactsxe-
HUSl CeYeHHs CTepXKHs (Ha pucynke MQ); F, — miomags niomanks
MN; @ — yros Mexny nonepeuHHM cedeHHeMm H maomankoli MN.
Hanpsixenne p sBasiercst nonnum manpsixenueM. OHO MOXeT GHTb
Pa3JI0XKEHO Ha HOPMa/bHOE W KacaTeJbHOE HaNpsiKeHHA. Brpasum
T0JIHOE, HOpMAJIbHO® M KacaTeJbHOe HANpsIKeHHS uepe3 HANpsKeHHe
Ha IONEpeuHOM CEYEHHH CTEPXKHfA. ITO NOCHEfHEE HANpPSKeHHE —
H NOJIHOE, H BMeCTe C TeM HOPMaJbHOe, MOCKOJIbKY KacaTeJbHHX Ha-
NpSAKEHUH Ha IVIOUlaJKe, HOPMAJIBHOK K OCH PacTSKEHHS, OUEBHAHO,
He MoxeT OHTb. OG03HaYHM 3TO HaNpSKEHHE uepes o.
Torna

p=l
F¢

Op=pcos ¢ =0 cos? ¢,
To=psing=gsingcos p = -;—sin2 P.

- M3 aTuX BHIpaxeHHH MOXHO ONpPENEJHTb OTHOUIGHHE BEJHUAH Oy
H T, IIpH PA3HYHHX YriaxX ¢. Bmecre ¢ TeM MOXHO ONpeXesHTD, TIPH-
KaKHX yryax HOpMa/bHHE H KacaTe/lbHHE HalPsIKEHHS Ha ILIOLIaIKe
MN Makcuma/bHH. :

Jlerko BHOETH, 4TO O, MAKCHMAJbHO npu ¢=0. Torna o,=0=
=Ouakc. A KacaTelbHHE HaNpsKeHHS T,=0. MaKCHMaJbHBIMH Kaca-
TC/IbHbIC HANPSKEHHS CTaHOBATCA NPH ¢=45°. OHM PaBHH TOJIOBUHE
BEIHYHHE MaKCHMAJbHOTO HOPMAJbHOTO HaNpsKeHHs:

— Ouaxc
Tuakc o

Tockom Ky nMeeTcs yCJ0BHe MapHOCTH KacaTe/IbHHX HampsKeHuH,
NIoC/IeiHHe DABHBI MeXAY COGOR M MaKCHMaJbHH HAa BCEX B3aHMHO
NEPNEeHAHKYIAPHHX MIOMALKAX, PACHOJOKEHHNX TNOJ YKA3ZHHHM
YoM 45° K oCH pacTsKeHHs. y ‘

MoxHo npocnennts, Kak N0 Mepe NOBOPOTA MJAQUIALKH OT IOJO-
KEHUJA, NOMEPEYHOro K OCH pacTsaXeHHs (¢=0), K Nnojaoxenuo, npo-
ROJLHOMY K TOH K€ OCH, HOpMaJIbHEE HAaNpSKEHHS YMEHbLIAITCH [0

u";"c npu ¢=45" u no myas npu ¢=90°. A KacareibHHE HampsKe-

HHUSl NIDH TOH Ke ONepauysy CHava/ja BO3PACTAIT OT HYJAA A0 Tuaxe=

o
—l‘é“—"- npH ¢=45° a 3aTeM CHOBa yMeHbHIAIOTCA A0 Hyad. Ilpn

@¢=45° HOpPMaTbHBE H KacaTe/bHble HANDSXKEHHS DABHLI MeXIy Co-
6o#t. IIpH NONOXKEHHH MJIOWANKY, NAPAJIeNbHOM OCH pacTaxKeHus,
KaKHe-/IH60 HANPsKEeHHs Ha IUIOMAJKe OTCYTCTBYIOT.

AHaNOTHYHO pacHpeNeNAIOTCS HANPSAKEHHS NPH CKATHH CTEPKHA.
TosbKo M3MeHSIOTCA 3HAKU HaNpsKEHHI. ‘



Ecan ouenb ToHKas NacTHHKAa HaXOAWTCA NOA BO3AeHCTBHEM CHJ,
HanpaBJ/IeHHEIX [0 ABYM B3aHMHO IEPIEHIHKYJNAPHHIM HalpaBJCHHSM,
TO TaKOe COCTOSHHE ABJSETCH NBYXOCHBEIM, HMJIH NJOCKHM, HalpsikKeH-
HBIM cocTosiHHeM (puc. 66). Cunn P; u P, BHI3HBAIOT COOTBETCTBEHHO
Ha DaCNOJIOXKEHHEIX HOPMANbHO K OCAM HX AeHCTBHS IVIOLIAKaxX HOP-
MaJibHple HaNPSAXKEHHS O] M Oy KOTODHE SBJSIOTCA KPAaHHHMH, T. e,
MAaKCHMaJbHBIMH H3 T€X, KOTOPEIE MOTYT OBITh BHI3BAHHl CHJION IAaH-
HOro HanpabJjieHHsl. [IpunHsATO CuMTaTh, UTO 01>09. [lOCKOMBKY pacTi-
HEHHE BCErAa MOJIOXHTENbHO, a CXaTHE BCeIJa OTPHLUATEJbHO, pac-
TAXKeHHe JI000ro pasmepa Bcerfia GyfeT 0003HAYaTbCS Gy, €CAH O
npeicTaBaser cxartue. Eciu o6a KpalHuX HaNpPsKEHHUS — HaNpsKe-
HAA pacTiXKeHHs, TO ¢; OyIAeT oTBeYaTh HAHGOJBLIEMY PACTAKEHHIO.
Ecin 06a Kpafiux HanpsXeHHs SBJASIOTCS HAMpSKEHHSMH CKATHS,
T0 01 GyAer OoTBeyaThb apHPMETHYECKH HAMMEHbIIEMY CXKAaTHIO.

MakcumanbHEE KacaTesibHble HANpSIKEHHS, KaK 3TO MOXHO BH-
BECTH, HaG/IIOAA0TC HA [ABYX COTDSIKEHHBX, B3AHMHO NEPIEHKHKY-
JIAPHBIX IJIOIMAAKAX, SIBJASIOIHXCA GHCCEKTPHCAMHE MEXAY JBYMSA OCS-
MH LeHCTBHS KPafHHX HODMAaJbHEIX HaNpSXKeHHA o; U oy Beamuuna
MaKCHMaJIbHOrO0 KacaTeJbHOTO HAaNpSIKeHHS IIPH 3TOM ONDPEAEUTCS
TaK: ‘ "

0, — 0
2

Tuaxe =

M3 atoro BIpaxkeHHs CJEAYeT, YTO KacaTesbHHE HAIPSKEHHs npn
ABYXOCHOM HANPAMXKEHHOM COCTOSHHH MOTYT BO3HHKAThb TOJBKO B TOM
crydae, eciH KpaiHHe HODMaJdbHHE HaNDSKEHHA Pas3aHyHH AHGO NO
BeJHuMHe, 60 mo sHaky. Ecau Xe IIacTHHKa MNojBepraeTcs pas-
HOMY DacTf)KEHHIO HJIH PABHOMY CXAaTHIO IO JBYM B3aUMHO MepleH-
AMKYJIADHBIM HaNPaBJIEHHSM, TO B HeH BO3HHKAIOT HOpMaJIbHBIE Hanps-
JKEHHs!, @ KacaTeJbHhle OTCYTCTBYIOT.

Oco6uifi ciyuafi Bo3HHKaeT, ecid KpafiHHe HanpsiKeHHS PaBHH IO
BEIHYHHE, HO PA3JHYHH IO 3HAKY, T. €. 0;=—0C TOr4a MaKCHMa/b-
HO€ KacaTe/bHOE HaNpsikKeHHE PaBHO MaKCHMAaJbHOMY HODMAaJ/IbHOMY
HanpsKeHHIO:

Oy -+ 04
2

Tmake = =0j.

B sToM canyvwae Ha miomajgKax, HaKJIOHEHHHIX IOJ YIyioM 45° K ocsim
AeHCTBH MaKCHMAJbHHIX HOPMaJbHHIX HANDSIXKEHHH, HOPMaJbHHE
HanpsKeHHs PaBHH HyJ10. OHH yMeHbUIAIOTCA A0 HYJs 10 Mepe IMo-
BOPOTa IVIOLIAJKH OT HOJOXEHHS, HOPMaJbHOIO K KAaKOH-1H6O IJaB-
HOH OCH PaCTAXKEHHA-CKATHA, K Yriy, paBHomy 45° a npu jasbHei-
1IeM NIOBOPOTE TOH e IVIOUIAJKH CHOBA BO3PACTAIOT, HO yXKe ¢ 00part-
HBbIM 3HaKOM. : ’

Ecnu BHyTpH Tesla, HaXOASILEroCS B TAKOM HaNPSKEHHOM COCTOS-
HUH, BBIICJHTH JIEMEHT C TPaHfMH, PacHOJOMEHHHMH [0J yriaMH
45° K HanpaB/IeRHSM NPUJIOXKEHHHIX HODMaJbHHX HANpSKEHHH, TO Ha
BCeX TpaH’AX 3ITOrO 3JjeMeHTa OGYAYT HaGMIOZATLCH TOJBKO KacaTelb-



gble HanpskeHus. [1ofo6HOe HANpPAXKEHHOE COCTOSIHHE Ha3bBAeTCH
wucToim cOsuzom. Bpille yIOMHHAJNOCH O AeOPMallHHd YHCTOTO CABHra.
IocnenHsist BLI3BIBAETCH PACCMOTPEHHBIM HAMNDAXKEHHHIM COCTOSIHHEM.
Bmecre ¢ TeM B 0cob0ii poJiH Kaca-
TeJbHBIX HaNpsiKeHH{ B 3TOM BHIE
HalpsIXKeHHOTO COCTOSIHHS COAEp-
JKHTCSL OObACHEHHe, 10UYeMy OHO—
Twaud H COOTBETCTByIOLAas AehopManui—
— HMeHYeTCH CABHIOM.
Eciau Teso Haxomurcs moj BO3-
O e -} — — N —— 5, JefiCTBHEM CHJI, HAMpaBJEHHBHIX [0
‘ - l | TpPEM B3aHMHO MepNeHAHKY/sIPHbIM
/ 6, | OCSIM, BO3HHKaeT TPeXOCHOe, HJIH
Twanc Tuanc 06beMHOE, HaIpAXKeHHoe COCTOs -
' gue. [1pu 3TOM CymeCcTBYIOT MaKCH-
MaJbHOE, CpeJHee H MHHHMaljbHOE
HOpMaJibHble TIJIaBHble Hampsike-
HUSI: 01>03>03 (puc. 67).
Puc. 67. Tpexochoe, HiH o0GBeM- MakcuMasibHHe — KacaTelbHHe
Hoe, HaNpsKeHHOe cocTosiHHe. Pac- HATIDAIKEHHS B STOM CJyuae TpOsiB-
noJI0XKeHHe HOPMAJIbHHEX H Kaca-
TENBHHX  MAKCHMalbHHX Hamps-  J1AIOTCH  Ha JBYX COMPsAKEHHBIX
meHnft 4 nJI0INaJKaX, KOTOphHE MAeJaAT MNOIo-
"JlaM yrojl MeXAY OCAMH O; H Os.
BeJHudHa MaKCHMaJbHHX KacaTeJbHbIX HaNpPsIKEeHHMH

)

)

__ 01 —0g
Tuaxe "—'—2 | .

an onpelnc/eHHun MAKCHMAJbHBEIX K MHHHUMAJbLHBIX HOpMaJIbelX
fHaHpﬂ)KeH\Hﬁ caenyer HMETb B BHAY H3JIOXKEeHHO€E BHILIE ﬂpa‘BHJTO‘ 3Ha-
KOB. .

B APYyrux 'HaﬂptarBJIeHH'ﬂX Haéﬂmﬂam’l‘(}ﬂ HpOMe)Ky’TO‘IHbIe 3HAUYCHHUA
KacaTeJbHbIX Hanpsm(elmﬁ. Han‘pHMep, Ha MJoHLLaZKax, AeJdiux no-
noJiaM yroJaq MeEexny Han‘paBﬂe’HHﬂMH o1 " 09, ’HﬂﬁJﬂOllaIOTCﬂ KacaTteJb-
HbI€ Hanpﬂ}KeHH‘ﬂ

i 0y — 0'3‘

Tyy = ——t,
12 9
Ha npomaaxax, JeJslIHX NIONOJAM yroJ MeXAy Oz # O3, Kkaca-

TeJbHbIE HANDAXKEHUA :

Ecav o, m o3 paBHEl MexAay cobo#, T. e. 0y=02=03 TO Kaca-
TelbHBe HaNpsiKEHHs OTCYTCTBYIOT. DTO cAyyadl paBHOMEPHOro Bce-
CTODOHHEro CXAaTHs HJH pacTsikeHHs. PaBHoMepHoe BCeCTOpPOHHEe
CXKaTHe CO3JaeTcsi, HanpuMep, NPH MOrPYXKEHHH Tesa B KHAKOCTD.
‘OHO CylIecTBYeT Takxke B riayGHHax 3eMHOH Kopul. I[losTomy pasHo-
MEpPHOEe TPEXOCHOE C)KaTHe Ha3HBAETCH TaKXKe IHAPOCTATHYECKHM.
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Pa3HocTh HOpMaJbHBIX HaNpsKeHHH BhIpaaercs JAu60 B passiHy-
HOH HX BeJIHYMHe, NH6O pPasHEiM UX 3HAKOM. TOMBKO DU HANHYHH pas-
HOCTH HOpMAaJIbHHIX HANPSXEHHH BO3HHKAIOT KacaTeJbHbE Hampsaxe-
‘HUs. OTKJOHEHHE HOPMAJbHLIX HANpPSIKEHHH OT THAPOCTATHYECKOro
CXKaTHd, T. €. OT CPelHed BeJHYHHBI HODMaJIbHBIX HaNpPsXKEeHHH:

g =11 0:10s

Y

Ha3bplBaeTCs AEBHATOPHBIM, WM Audp(depeHUHATbHHM, HaNPAKEHHEM.
B reosoruueckoit suTepaType (HPEHMYIIECTBEHHO CTApOR) 3TO OTKJIO-
HeHHe HHOrja HasebiBaercs cTpeccoM. IIpH skcmepuMeHTaX ¢ BBLICOKH~
MH JaBIeHHSIMH HEOGXOAHMO OTAEJSTH BCECTODOHHee NaBJ/ieHHE, BEAy-
niee K HBMeHeHu10 o6beMa Tena, oT AHdepeHIHaTbHOTO HANPAKeHH,
BBI3BIBAIOIEr0 H3MeHeHHe (QopMbl Teaa.

PaccMoTpum elle mockoe HaNpsKEHHOE COCTOSHHE MPH TPOCTOM
caBure (puc. 68). K kBaapaTHON NJIacTHHKe [DHIOKEHAa Tnapa CHI,
T. €. Ha NPOTHUBONOJOXHHIX Kpasx ee (Ha
PHCYHKE -— HHXXHEM H BepXHeM) IeHCTBY- ——————

IOT paBHbI€ IO BeJHYHHE, HO IPOTHBONO-
JOXHEIE 110 HANPABJEHHID CHJB, Inapad-
JeabHble kpasgM. OueBHAHO, YTO MO AeHCT-

| ‘ A
BHEM 3TOH Iapel CHJ1 IJACTHHKA HAuyHeT } G marc Stmane. |
KpyTHThCs. UTOGH €e ypaBHOBECHTb, HeOG- 1
~ XOLHMO K ADYTHM ee CTOpOHaM mpuio- i f . p :

Y 1 maxc Jmaxe
XHTh ellle Ilapy CHJ, KaK 3TO I0Ka3aHo

Ha DpHCYHKe NYHKTHDHBIMH CTPeJKaMH.
B 3toM cocTosiHMH TIiiaBHBIE HOpMaJbHBIE
HanpsixXeHHsl HanpapjeHbH NOR yriaom 45° —
K CTOPOHaM IIaCTHHKH, T. €. 1O ee JAHaro- -
HansM, eclH OHa kBagpaTHas. Ilo oxmoi },’g;;;wg&cmgggﬁgenp:aggf,‘:
AHAarOHA/NK HANpSIXKEHHs pPacTATMBaIOLIHe,

CTOM CJIABHIe
no apyroi — cxuMalouue. Ilo Benuyune
OHH paBHH MeXJy co6of. MaKcHMaJbHEIE KacaTelibHBE HaNpsXKeHHS
napaJjijieJibHel CTOPOHaM IJIACTHHKH. ‘

ITpn m060M THNE HANPSXKEHHOTO COCTOSIHHS HMEIOTCH IWIOLLAJIKH,
KOTOphle OPHEHTHPOBAHBI TaK, YTO HAa HHX CYUECTBYIOT TOJBKO HOD-
MajibHBlEe HaANpPSKEHHdA, a KacaTejbHBE OTCYTCTBYIOT. [IpH ogHOooCHOM
CXKATHH-PACTAXEHHH 5TO0 IJIOAfKA, HOPMAJbHAs K OCH IPUJIOKEHHOH
cuH. B caydae miaocKoro HanmpsiXKEHHOTO COCTOSIHHS 3TO IBAa B3aHMHO
HEePNEeHANKYJIAPHBIX IOJOXKEHHS, HOPMAJIbHBIX K OCAM Oy ¥ oo. [Ipu
TPEXOCHOM HANPSKEHHOM COCTOSHHH B TOM e MOJIOXKEHHH OKa3hBa-
I0TCSl TPH B3aHMHO IIEPNEHAHKYJSPHHIE TJOMIAXKH, HOpPMaJbHbE K
ocaM Gy, G H O3,

[Tnomanxu, Ha KOTOPHIX CYLIECTBYIOT TOJBKO HOPMAJbHBIE Hampsi-
JKEHHsl, Ha3bIBAIOTCA TVIaBHEIMH. A HOPMAJIH K HUM, T. €. OCH HOPMaJb-
HEIX HalpsIXKewHH, ABJASIOTCA IVIABHBIMH OCAMH HampsKeHHH.

[TonsiTHe 0 rMaBHEIX OCSAX JIEKHT B OCHOBE TOTO, 4TO J060e Hamps-
JKeHHOe COCTOsHHe 3jieMeHTa o0beMa, Kakofi OBl CHOXKHONH CHCTEMOH
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CHJI OHO HM BBI3HIBAJIOCH, MOXKET OBITH CBEJEHO K HOPMAJbHBIM Ha-
NPSKEHHUSIM CXKATHSL M DACTSKEHHs], NEHCTBYIONUIHM IO B3aHMHO mep-
NEHAUKYAAPHBIM OCAM. DTO uYpe3BHYaHO oO6Jeryaer paccMOTpPeHHe
PAa3THYHBIX HANPAXKEHHBIX COCTOSHHH.

Ilpr opHOpOAHBIX He(OpMAUMAX YIJIHHEHHS-YKODOUCHHS IMIABHHIE
OCH HamNpsXKeHHH COBMAJalOT ¢ IVIABHHEIMH ocaMH Aedopmauuit. Ilpn
IPOCTOM CABHIe M HEOZHOPOJAHHIX ZeopMauUHAX OHH MOLYT He COB-
najars.

B3AMMOOTHOLLEHUE HATMPSEHUA
U AEDOPMALUA

Tena Mmoryr nepopMupoBaThbes H 6€3 NPHJIOKEHHS BHEIIHHX CHIL
Takumn pedbopManusgMu fABJISAIOTCHA, HalDHMEp, TemnepaTypHoe pac-
mupenue, HaGyxanue NMOA [eACTBHEM BJArM HJH, Hao6OpOT, cxKaTHe
IIpH BHICEIXaHHH. Ho NMpHJOXKeHHe BHEIIHHX CHJ K PEajibHBIM TesJaM
BCErjaa BbI3LIBAET B IOCJHEAHHX AedopMmaliio. B3aHMOOTHOIIEHHSA MEX-
oy cuaaMu W' Aedbopmannefl B KaXAOM KOHKDETHOM Clydae onpene-
JISIOTCS. MeXaHHYeCKMMH cBoiicTBamu Tena. [locnennne MeHAIOTCH B
3ABHCHMOCTH OT, TEMIEpaTypHl, BCECTOPOHHErO JAaBJICHHS, NABJCHHS
MOPOBOH BOABI, CKOPOCTH zepopmupoBanua. KoHkpeTHoe BIHSHHE
3THX (aKTOpoB Ha CBOficTBA Ten GyleT DAcCMOTPeHO B C/EAYIOmIeH
riase. 31eCb XKe MBI 6ygeM FOBOPHTL 0 Goslee OOUIMX, DPHHIHIHAJD-
HBIX CTOpOHAX coomc)meauﬂ CHI H nedpopmaunn npncyumx JI0OBIM
TeaaM.

'B ofwem cayuyae anps{meﬂﬁoe H ue@opanoaaHHoe COCTOSTHHSA
ONpEeAeNAITCH ~COBOKYTHOCTBIO 1ECTH HANDAXKEHHH Oxx, Oyy, Ozz, Txy,
Txz, Tyz M WECTH NeQOPMALHH &x, &y 82, Vxys Yoo Yoz (¢ — TpomOJb-
Hble gedopMALKA BIOJB Tpex ocel, a y — H3MEHEHHSA YIJIOB umexmy
YKA3aHHBIMH OCSMH) .

HedbopMHpoBaHHOE COCTOSTHHE ciaelAyeT pas3OHTb Ha [Be yacTH;
HaMenenue o6bema Ge3 maMeHeHHs (OPMBl M H3MeHEHHE (QOpPMEI 6e3
H3MeHeHHs oObeMa.

B ofmem cayuae uaMeHeHHe o6beMa onpezermeTCﬁ CpPeLHHM HOD-
MaJbHBIM Hanpsixkenuem P:

1

P:—_(O'xx+0yy+ 0z2)-

‘3HaK MUHYC 03HAaYaeT yMeHblIEHHE 06beMa, 3HAK IUIIOC — YBEJH-
yenue obbema. Hapr{)KeHHe coxpaHsmplleeca 3a BHUYETOM cpenHero
HaNpsKeHHus, OTBETCTBEHHO 3a M3MeHenue (opMmet. OdeBHAHO, YTO B

- A30TPONHOM MaTepuaJie H3MEHCHHE (pOprI MOXKET HpOHBOI/ITI/I TOJBKO
B TOM cJjydae, eCJd CyHeCTBYET Pa3HOCTb MeXJ1y HOPMAaJbHBIMH Ha-
Hpﬂ)KeHHHMPI T. €. eCJIU WMEeIOTCs KacaTeJbHBIE HanpAXKEeHUd. Hmenno
IocJieAHNE OTBETCTBEHHbBI 34 HU3MEHCHHC q)OprI tena. KacatesabHule
HanpseHusi BHI3BIBAIOT ne(popMaumo CcABUra, KoTopasi U COCTABJIAET.
OCHOBY BCHIKOTO H3MEHEHHS Q)OprI KOJIH‘IeCTBeHHOC Bupaxeﬂne CBA-
3 MeXAy HaNPsKeHHAMH H AeopMalysMu AJAS PasHBIX TeJ PasHoe.
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HanG6onee o6muM cBOACTBOM TBEDAHX TeJ ABJAETCA YnpyzocrTo,
9710 CBOJACTBO COCTOHT B TOM, 4TO, 6yAyud JAe(OPMHPOBAHO MOJ Ha-
IPY3KOH, TeN0 NOJHOCTBIO BOCCTaHABJHBAeT CBOKI HCXOAHYIO ‘GopMy
nocse cHATHs HarpyskH. [Ipu sToM mpouecchl HarpyXeHus U pasrpys-
'KH NOAYMHSAIOTCA OAHHM H TeM JXe 3aKOHaM. 3aBHCHMOCTb MeXIY Ha-
NpAXKEHHAMH ¥ YNPYrHMH AedopMauusMu OGBIYHO JIHHeHHas:

P=—K60, t=py,

rae 6 — pasmep) nedopmaru. ]
. DTH 3aBHCHMOCTH COCTaBJSIOT-3aKoH 'yKa, HJH 3aKOH nponopuuo-
-HaJIbHOCTH, NOCKOJIbKY OHH YKa3hBalOT, YTO BeJHYHHA YNPYro#t nae-
-cpopmaupm NpONOpLUHOHA/IbHA HANpPsiKenHo. Beanunna K masmiBaercst
MOLy/eM OGBEMHOTO CHKATHsI, a | — MOLYJEM CABHra. PasMepHOCTH
STHX BeJMYHH T4 e, YTO y JaBJeHHs ~ HWAHM Hanpsxedus:  [la uau
kr/cM? 3HaueHHss MOAyaed K H p /I HEKOTOPHX MHHEpAJOB H TOP-
HBIX NOpOA NpuBeAeHn B Taba. 1 B 2 (cm. ra. 6). lIJm mpumx Hopox,
yupyrue pedpopMansy Bceraa oyeHb MaJikl.

CBAsp MeXAy HOpMaJbHHM HamnpsKeHHEM ¢ H neq)opmauueﬁ
y}.IJII/IHeHPISI & npu ozmoocﬂou npo,uonbnou ne(popmaunn HMeeT BHJ

‘o=Ee,

rae £ — moayas IOwra. 3nauenns E 145 rOpHHX NOPOJ NPHBEAEHHI
B Taba. 2 (cM. ra. 6).

HauuHas ¢ HEKOTOpPOro HaNpSIXKeHHSl T;, HA3HBAEMOTO MPENENOM
YNPYrOCTH HJIH NDONOPLHOHATLHOCTH, .3aBHCHMOCT | MEXK/Y HalpsiKe-
HueM H aedopMauned nepecraer GuiTh JuHeiiHOH. [Ipu nanbHeiuem
HarpyXeHHH JOCTHraeTcs /MpelleJl TeKyYyeCTH MaTepuana ts, NPH KO-
TOPOM MaTepHall NEPeXOAMT B IJacTH4ecKoe cocrosHue. Pasnnune
MeXJly mpeieNaMH YNPYrocTH M TeKyyecTd MaJjo. Ilnactuueckoe co-
CTOsIHHE BhIpaXKaeTcs B TOM, UTO IIOCJIe CHSTHA Harpy3kH BBI3BaHHas
el0 fedpopMalusi YAaCTHYHO OCTaeTcsl (MJIacTHUeCKasl, WJIH  OCTATOU-
Had, febopmauus).

I/I,uea.nbﬂo IIACTHYECKOE TeJO IOCJe AOCTHKEHHS npenesia TeKy-
yecTH Aedopmupyercsa O6e3 NOBHIIEHUA Harpy3KH, NpH HEH3MEHHOM
HanpsKeHuu. Ha puarpamme, no ocfM KOTOpOil OTJIOXKEHH Hampsxe-
HHe H BeJHYMHa JedopMalHuH, yupyrasi xedopmaunusi u3obGpaxaercs
HaKJIOHHOK NpAMON JHHHell, HAKJIOH KOTOPOH 3aBHCHT OT MOAYIR
IOnra, a maacTuyeckast — rOpH30HTAJNbHOM npsmoﬁ JHHHeNl Ha ypoB-
He mpefena TeKydectu (puc. 69,4).

PeanbHble Tena OTKNOHAIOTCA OT nnea.nbﬂo NJacTHYECKOro  Co-
crosnud. Hekotophle 3 HuX B mpouecce aeopMallHH YHPOUHSIOTCH,
T. e. IJlacTHYecKas JedopMalldsi pa3sBHBaerTcs C NOBLILIEHHEM Hamnpsd-
xkenu#t (puc. 69, 5). Ipyrue tena, Hao60pOT, PasynpoOYHSIOTCA: ILIa-
cTuueckas AedopManus, HauyaBUIHCh, NPOJOJIKAETCS NPH CHHIKEHHH
HanpsikeHuin (puc. 69,B). B srom cayuae npounecc pepopmaiunn cra-
HOBHTCS HEYCTONYHBEIM H OOLIYHO 3aKaHYHBAaeTcs paspylueHHeMm Te-
jga. PacnpocrpaHeHsl c/yyaH, KOrja TeNo CHayaja YNpOYHsieTCH, a -
3areM, TOCJEe JOCTHXKEHHS HEKOTOpOH KDHUTHUeCKOH BeJH4HHH Jedop-
Manuu, pasynpouHsiercs. Bo Bcex cayuasix, eciau mociie JOCTHXKEHHS
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HEKOTOPOH BeNHYHHB IIacTHYeCKOl AedOPMAUMH CHATH HArpysKy,

TO CHHMAeTCH TOJBKO ynpyras aedopmanus, a nJacTHYecKas cOXpa-
HAeTCH. ‘ :

o b
- .

T - 4 Puc. 69. Ympyras ® nnacruveckast negope

$ ‘~\_\ MallHH:

5 - ‘ ~g € — gedopMallus;  ep — IVIACTHYECKAs  fe-
dopManus; e, — nomHas  xedopmauus;
€m—ep — ynpyras  pgedopMaumms; T -—Ha-
OpAXeHHe; T;— Ipedes  YOPYIOCTH; 7T, —
npejest TeKkydectH; A — HieasbHO nJacTH-

N . 4ecKoe Tes1o; 5-— Teso ¢ ynpousenmem; B —
1 ' TeJI0 C PasyNnpoYHeHHEeM
0 & Em €

~CBoiicTBa YNpYrocTd H IJIaCTHYHOCTH CONpPOBOXKAAIOTCA  CBOHCT-
BOM BA3KOCTH. BA3K0CTb — 3TO CBOHCTBO MaTepuana OKashBaTh CO-
DIPOTHBJIEHHE CKOPOCTH AedopMauuu. IToBeneHne BA3KuX Tes onpeje-
JIA€TCA TeM, YTO CKOPOCTh JedOpMaluH INpPSAMO NPONOPLHOHAJbHA
KacaTe/IbHBIM Hanpsi)KeHUAM H OOpaTHO HPONOPUHOHAJIbHA BA3KOCTH:

T

£ =

n

BsskocTe (KoahuuHeHT BASKOCTH) & H3MepsieTcs B nackanb-ce-
kynpax (I1a-c).'l Tla:c=1 H-.c/M2? unm 1 Kr-m/c, T. e. BA3KOCTBIO B
I Tla-c o6nanaer cpea, B KOTOPO# KacaTelbHOe HaNpsKeHHE B OJlHY
enunnly (Hanpumep, 1 Ila) BHI3HBaeT AeOPMALHIO CABHra C OTHO-
CHTEJIbHBIM ~ CMEIIEHHEM CO CKOpPOCThIO 1 M/c ABYX cJ0eB, Haxons-
IUXCA Ha B3aHMHOM paccrosuud B 1 M. Ilns npumepa yKaxkem, uTo
BsidkocTh BoAb 103 ITa-c, rauuepuna — 0,85 ITa-c, ouens BaaXHOHN
TaHHE — 102 Ta-c, a TBepABIX ropHHX nmopox— ot 105 fo 102 [Ia-c.
IIpoTHBONO/IOKHEIM BA3KOCTH CBOHCTBOM fBAsieTcsl TeKyuecTsh. UTo-
Obl YCKODUTH IJIACTHYECKYIO Ae(OPMALMI0 NpPH MOCTOSHHON BSI3KO-
CTH, HeOOXOJAUMO NOBHICHTb HampsKeHus. M Hao60poT, ecau mJaacTH-
dyecKas gedpopMalHs ycKoOpsieTcs KaKUM-IM60 BHEIIHUM BO3JeHCT-
BHEM Ha TeJIO, TO HaNpPAXeHHs B NOCJEJHEM PacTyT.

Creayer OTMETHTh NPHHIMNOHAAbLHOE Da3juYHE MeXAY MOAYJeM
IOnra u Bsiskocteio. Moaynb YOHra onpeneasier pasmep ynpyroii ie-
$opmauuu. Bs3KoCTb ompefenseT CKOPOCT6 IJACTHUECKON  aedop-
MaluH.

Ipenens ynpyrocTd u TeKyuecTH AJsl PAasHBIX Ted M ORHHX H Tex
Ke Tesl NPH pasHHIX JaBJeHHUSX W TeMmieparypax pasiuyHbl. Cymect-
BYIOT TeJIa C HH3KHMH HpeJeJaMH yNpyrocTH H Tekyuectd. OHHM Ha-
YHHAIOT HeoOpaTHMO AeOpPMHPOBAThCA NPH OYeHb MaJblX HampsikKe-
HusAX. Takue Tena Ha3LIBAIOTCH 6A3KUMU, a HX AedOpManus — BSI3-
KuM TedeHuem. OOBLIMHO OHM CUHTAIOTCH KHIKOCTAMH. TBepAHeE IJa-
CTHYHBIE TeJia HMEIOT BLIpaXKeHHEI Mpejes TEKYUecTH. _

Mproryne MartepuasEl NPOSBJASIOT CBOHCTBAa nocaededcrsus u pe-
sakcayuu. TlocnencTBue COCTOHT B TOM, YTO IIOC/€ IPHJIOXKEHHs Ha-
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rPy3KH TOJNBKO HEKOTOpas 4acTb YIPYrou ,ueQ)opmaLEHH BO3HHUKaeT
MTHOBEHHO (CO CKOPOCTBbIO pAaclpOCTpaHeHHs YNpyroil BodHbl). [o
CcBoell e KOHEYHOH BeJHYMHB JAedopMalHd «IOXOAMT» B TEUCHHE
HeKoTOporo BpemeHH. IIpn pasrpyske Takoro -Tejla COOTBETCTBEHHO
" yacth aedopManuyu CHHMaercd cCpasy, a OCTajbHag 4acTb— MOCTe-
neHHo (puc. 70).

£
&
I f
i
¢ i -
fs ta t
Pac. 70. Hedopmauus rena co
CBOHCTBOM nocJe1eACTBHA.
JnarpaMMa B KOOpAHHaTax je- Puc. 71. Penakcauus uHanpsixeHmnii;
tdopMaukH & H BpeMeHH I nepexox ynpyrofi jgedopManHH B
€ ~— ynpyrags (MrHoBeEHas) NAaCTHYECKYIO: ‘
dedbopMauEsd; &m — NOJHAA Je- T ~— HanpsiKeHHe; f— Bpemsi; I-—
¢opmanuus; f. — MOMeHT pas- yapyras  nedpopmauus; 2 -— nja-
IpyskH; [— mocaeneficTBre cTHYecKas pebopManus

CBO/CTBO penaKcalHH COCTOHT B TOM, YTO €CTH TeJO HOABEprHY-
TO HanpsXXeHHAM HHXKe IpefieJla YNPYrocTH H JAOCTHTHYTHIl pasmep
AepOpMALMH KeNaTeJbHO NOJJAEPKHBATL B TEUEHHE NOJFOr0 BpeMe-
HH, TO He0GXOAMMO NOCTENEHHO YMEHbIUaTh HaNpsXKeHHs, HHaye Je-
dopmanus npH TOH Ke Harpyske O6yleT TNOCTENeHHO BO3pPacTaTh.
YMeHblueHHe HanpsiKeHHH, HeOGXOAMMBIX /s NOAXEPXKAHHA ORHON H
TOH Xe BeJHUHHH JAedOpMalHH, O3HAYaeT, UTO HaNpAXKEHHA C Teue-
HHEM BpeMeHH KaK OBl paccachiBalOTCsi M YIpyrasi, T. €. oGpatuMas,,
AepopMauus nepexoAHT B NedOPMALHIO  NIACTHYECKYIO, Heo6paTH-
Myl0. B KoHlle KOHLOB NpakTHYeCKH BCsi ynpyras feopMmauus cMe-
HseTcs NJIACTHYECKOH NMPH COXpaHeHHH ee BeJHYHHb. CKOpPOCTb «pac-
CachbiBaHHA» YNPYTHX HanNpsiXeHHH onpejessieTcsi «CKOPOCTHIO peJaKs
caUHHu», Da3JHUYHON AN PasHuX Ten (puc. 71).

Du3nyecKHii MEXaHH3M 3TOr0 MPOUECCa CXeMaTHYHO MOXHO Ipef-
CTaBHTb CJeAylolHM o6Gpa3oMm. Kaxpmoe Teso COCTOMT M3 4YacTHI, KO-
TOPHIMH MOTYT OBITb aTOMH, HOHBI HJIH MOJIEKYJhH. TacTHUH cBsi3a~
HH MeXAy cOo60H (H3HKO-XHMHUECKHMH CHJIaMH (3JIeKTPHUECKHMH,
BaJIeHTHBIMH, HOHHBIMH M T. I.) TakK, 4TO CYILECTBYeT HEKOTOpOe HaH-
6osee ycTofiuMBOe pacmoJioXeHHe uvactul. Hampumep, noJsoXuTeab-
Hble€ H OTPHilaTesbHble HOHH O0belHHEHH nomnapHo. OAHAKO YACTHLH
HelpepHBHO COBEPLIAIOT TelJIOBbie KOoJeGaHHS OKOJO CBOEro CpegHe-
ro mnoJsoxeHus. [IpeacraBum ceGe ABa cJOSl 4acTHl, O6BLEAUHEHHHIX
TEMH HJIH MHBIMH CBSI3fiMH nonapHo (pHc. 72,a). Korga K teay npH-
‘KJaJBplBaeTcsd HAarpyska, OJHH CJIOH YacTHI CMEIIaeTcs OTHOCHTEJBbHO:
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apyroro (puc. 72,6). B Tejie = BO3HHKAIOT HanpsxeHus. YacTHUH
CTPEMATCS BEpHYTbCA' Ha CBOH NpeXHue Mecra. Ecim Harpyska co-
XpaHseTcs AOCTAaTOYHO HOJITO, TO HAUHHAIOT CKAa3BIBATHCSl TelJIOBHE
KoneGaHus yacTul. Cpeam 3THX KojaeGaHHH, KOTOphe HMEKT CTATH-
1 2 3 4 5 .
® 0O ® 0 ®—
a
©O® 0 @ 0=

1 2* 3 4 5’

. Puc. 72. Cxema MexaHH3Ma peJlaKCanHH
O @"@"’@"’ HanpaxKeHni: '

a — HavyaNbHOe . = PACHOJOMKEHHe — YaCTHI
(cTpeKH — HampaBJieHHe NPHJIOKEHHHX
Harpysok); 6 — coctosiHe ympyroi jge-
1 2 8 4 6 ¢dopManHu  (CTPesIKH — HanpasJ/ieHHe CMe-

e ®= @-—@—@-—@.— IIeHHS WYaCTAL, NOCJHe CHATHS HATDPY3KH);

8 — mnocie GOJbUIOrO :CKauKa' YACTHIH Ie-

@ @ . PeMelIaoTCs, KaK yKa3aHO ' CTPeNKaMH;
7 ‘*@"'@"C:)"-@*C;), e—-'penaxcal'mﬂ (qagmuu saxpgnnmo'rcs;

oy af 4 e A& HOBHX MeCTax)
. 606666
©099Qao

‘CTHUECKHH XapaKTep, HapsALy C YacTBIMH MaJEIMM CKauKaMd BpeMs
OT BPeMeHH NPOHCXOAAT M OTHOCHTE/JbHO HajleKHe CKauku. B peayis-
-TaTeé TaKHX CKaYKOB YaCTHIH MOTYT HalTH ceGe HOBYIO «Hapy» H 3a-
KDemUTbCA Ha HOBHIX Mecrax (puc. 72,2). Uem GoJbile NpOMeXyTOK
"BpeMeHH, Tem 0oJibllle BEPOSATHOCTb, YTO TaKHe JaJIEKHe CKAauyKH MHpO-
usoiiayr. B pesysabTaTe nmepecKOKOB M 3aKDEIJIEHHS Ha HOBHIX Me-
cTax Bce OOJbLIEro 4YHcJa YacTHI, M NPOHCXONUT. paccachiBaHHe Ha-
TIpSKEHMA H Nepexof ynpyro# nedopMaunuu B IJIaCTHYECKYIO.
Marepnann, ob6nagaomue - CBONCTBAMH - HOCHAENeHCTBHA. W  pe-
“JIaKCAllMH, HAa3hIBAIOTCA BA3KOYINPYrHMHU; BhI3BaHHAs B. HHX ymnpyras
JepopManus NepexoiHT CO BpeMeHEM B BS3KOe TEUEHHe. - L
‘CKOpOCTb peslaKCAIlMH OTPaXKaeT BJMSHHE CKOPOCTH IeQOpMHpO-
‘BaHUsA Ha IOBeJleHHe TeJa Mojx Harpy3ko#. OfHO M TO XKe Telo MNpH
~GuicTpoli Jedopmanuu BefeT -cebs KakK ynpyroe, a NpH MeAJEeHHON —
-KaK mnactuyHoe. BricTpo pasBuBaomuecsi AedpopMalHHu 3eMHOH KOPH
‘B TEKTOHHYECKM AKTHBHHEIX 00JacTAX NPHBOIAT K GOJabLIMM Hanpd-
‘JKeHUAM, JIOCTHTalOIUM Ipefe [POYHOCTH HOPOXA, H 3TO BeJeT K
3eMJIeTPACeHHsIM. A MeJJIeHHO HaKamJHBAIOUeCss HaNpAXKEHHS B
TeKTOHMYECKH CIIOKOHHBIX O6JaCTSX YCHEeBalOT penaKCHPOBATH.
CBoficTBO pestakcaluu OODBSCHSET, IIOUeMYy ceficMUYecKHe BOJHH B
‘3eMJsie PacnpoCTPAHAIOTCA KaK B YOPYrOM Teje, H B TO e BpeMS B
‘3eMlle NPOHCXOIAT MeJJIEHHbIE IJacTHIECKHE aAedopManuH.
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Jlpyrofi CTOpPOHOR peJIaKCalMH SIBJASETCH CBOHACTBO MHOA3YHECTU
marteprasa. OHO COCTOMT B TOM, YTO €CJH BHI3BaTh B TeJle Halpsike-
HHS HHXe IIpefesa YNPYrocTH H B JaJibHelllleM He yMEHBIIAThb Ha-
. TPY3KYy, TO C TeUeHHeM BpDeMeHH BMecTe
¢ HepexofoM ymnpyroii JedopMmalud B
IVIACTHYECKYIO BCJEACTBHE peJaKCaluu ©
BeauuuHa gedopmanun 6yner pactu. 1o
ABJIEHHe IIOXOXKe Ha NocJaeAelcTBHe, HO
OTJHYHe Ae(hopManuy noJa3ydyecTH COCTO-

HT B TOM, YTO OHa He BOCCTAaHaBJHBaeT-
cd, a coxpamsiercs. IIpu pasrpyske Boc-
CTAHABIHBAETCH TOJbKO MTHOBEHHafl, g,
T. e. ynpyrad, uactb jgepopmapuH, a
JUIHTeNbHAS COXPAHAETCHA B KayecTBe OC-
tTaTtoyHoH. THOHYHAs KpHBas mOJ3yde-
¢ty H306paxkeHa Ha puc. 73. B mMoMeHT - S
-[IDHJIOKEHMS HATPY3KH BO3HHKAeT MrHO- .. -~ . . t
.BeHHag ympyras gedbopmauus (). Cko-

:pocTb JedopManuH NMON3YYeCTH Ha Iep- Pac. 73. Kpusax NOJI3YHECTH:
~BHX IOpax NOCTEeMeHHO Y{HBaeT A0 He- ° ﬁas‘[— (ﬁiﬁ?ggé“ﬁi‘;i’," ;eo ¢;I;M§IIIJ.I:4¥I-
- KOTOPOTO 3HAUEHHS (Y4acToK 1), mocHe ;. yyous 1 2, § — ywacren
9€ro HaCTynaeT >Tal yCTAHOBHBINEHCS . Kpmsoﬁ noJ3yvecTH
10JI3yUeCTH (yqaCTox 2 npAMOi JIMHHH ),

passuBaloUlelics ¢ NOCTOSHHOH CKOPOCTBIO. Ha noc.nenHeM yqacme 3
'CKOPOCTb NOJI3YyuecTH OOBIYHO HapacTaeT, YTO 3aKaHUYHBAETCH Pa3pPy-
{eHHeM TeJia,

CKOpOCTb MNOJI3YYECTH CHJBHO 3aBHCHT OT BceCTopOHHero . laBJie-
(HHA M TeMIepaTypul {cM..ra..6).

A%, ¢t PasJUYHAEIX TeJ YCTaHABJHMBAIOTCH pasﬂbxe . coomomeﬂm
~MeX/y CBOHCTBAMH YNPYrOCTH, IJACTHUHOCTH, ,pelaKCcalliH, IoJ3yye-
. CTH, noc.ne;xencmnﬂ B CBA3H C 5THM B Teopym ,zle(’popmaunn q)m‘ypn-

Orvocurenshas
Aepopmaunn ¥

a Bpema pefictaun noctonHHsix HanpaAmenuit (T =const 6 £

Puc. 74. Cxema pedopmanuu <«tena Marceemnas (no M. B. I'soscromy):

1 —nmepBag vacTb ynpyroﬁ ZebopManuHn (yc/OBHO-MTHOBEHHAs); 2 —

BTOpas uacTe ympyrofi nedpopmanuu (ympyroe mnociefmefictBue); & — mia-~

cTHueckad AeopManus; @, 6 — MOMEHT Havyala W MOMEHT NpeKpalleHAs
RefiCTBHS MOCTOSIHHHX HAnpAXKeRuik

. PYIOT passiMuHble «MOAeNH» Tes (YHpYrHe, MAacTHUHHIE, BH3KKe, BA3-
KOYNpyrue, B3KOYNPYro-NJAacTHUHKE H 1p.). Hanpxmep, NoBeleHHe
o[l Harpysko# «resa MaxcBeasna» u3obpaxkaercs AHArpaMMof,
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npejAcTaBJeHHON Ha puc. 74. Jlist storo Tela XapakTepHo, UTO C MO-
MeHTa TNPHJOKEHUs Harpy3KH ynpyras W NJacTHyeckasd JedopMalum
pasBuBaloTCs coBmecTHo. Kpome Toro, ato Teso obJsajnaer nociaenei-
cTBHeM. BO3MOXHO, 4TO CBOHCTBAa TrOpPHBIX NMOpoA OJu3KH K CBOHCT-
BaM «TesJa MakcBesa». ' ‘

SIBjieHHE MOJI3y4ecTH MOXKHO TOJKOBaTb TaK, YTO Ipenes TeKyde-
‘CTH 34BHCHT OT BPEMEHH: ueM [AJUTe]bHee JeHCTBHE HArpy3Kd, TeMm
HIDKe Tpejes TeKydecTH, TeM NpH OoJjiee HH3KMX HaNpsiXKeHHAX Ha-
ypHaeTcs MJlacTHueckoe TeueHue. [103TOMYy MOXKHO TOBOPHTH 06 «yc-
JIOBHO-MTHOBEHHOM» H O «JJIMTEJbHOM» Ipejesax TeKyuecTH (a BMe-
CTe ¢ HEHMH H 06 «YCJAOBHO-MTHOBEHHOM» H <«IJINTEJBHOM> Npejese
VIPYTOCTH ). f -

MPOYHOCTb U PA3PYLUEHME TEN

Teepanie Teaa obaanaior npourocrsro. Tlox nmocienHed NOHMMAOT
CONpOTHBJIEHHE Tejla pa3pylleHHIO. TouHee, 3TO — HanpsiXKeHHe, NPH
KOTOPOM TeJIO pa3pyllaercsi, NPOHH3LIBAsCh TPEHIHHAMH HJIH Tepsist
BCAKOE CONPOTHBJIeHHe AedOopMalHH; NOCAEAHSAA NPH 3TOM CTAHO-
BUTCH 0€30CTaHOBOUHOM H GecKoHeyHO Goabiuod. Taxoe HampsXKeHHe
Ha3BlBAIOT npedeioM NPOYHOCTU Teha.

Pasnuualor paspylueHue Xpynkoe H Bsiskoe. Ilpu Xpynkom Teno

' 0 pa3pyllieHHS He HCILITBIBaeT OCTAaTOYHHX AedOopMauHii: mpejen
' IPOYHOCTH JIEKHT HHXe Npeaesa YHAPYroCTH, NpPH BA3KOM nepejp pas-
pYLIEHHEM TeJO HCNBTHIBAeT 3HaUHTeJbHbIE OCTaTOUHHe Jepopma-
"guu. B 3TOM cjyuaé oHO paspyLIMTCS HJH NOTOMY, 4TO jAedopManus
JNIOCTHI'HET HEeJONYCTHMOIl BEeJHUWHBE, HJH B pe3yJbTaTe MOHHKEHHS
NPOYHOCTH Tesia (pa3ynpouyHeHHs) B nmpouecce AepopMauHH.

Paspywenue npoucxonur jgu60 myTeM oTpeiea, aubo nyTem cKa-
" abiganus (WM cpesvisanus). B mepBom chayyae paspylieHHe BhI3bI-
BaeTCi PAaCTArHBAIONIMMH HOPMaJbHBIMH HaNpSXKEeHUsIMH; KOrja OHH
JOOCTHI'aloT Npejesia NnpPo4HOCTU HA OTPbLi, O6pasywTca Tpeuwurs. OT-
poléa, mepneHAHKYNsipHBEE K OCH MAaKCHMaJbHOrO pacTAruBamoulero
HanpsiXeHusi. Bo BTOpoM cayuae KacaTeJbHble HanpsiXKeHus AOCTH-
ralT npedesa NPOYHOCTU HA CKAAbIBAHUE, W Da3pylleHHe MNPOHCXO-
IHT ¢ 06pasoBaHHeM Tpeuwjur ckaasiganus. [locienHne TeopeTHYECKH
JAOJIXHBE- OPHEHTHPOBAThCA B MJOCKOCTAX MaKCHMaJjbHHIX KacaTeJb-
HHIX HAUPSKEHiA, HO B HeACTBHTENbHOCTH OHH OTKJOHAIOTCA OT 3TOH
OPHEHTHPOBKH BCJIEACTBHE HAJIHUMA BHYTPEHHEro TPEHHS B TBEPAOM
TeJle, KOTOpOe 3aBHCHT H OT CBOHCTB TeJa, H OT HOPMaJbHOro AaBJje-
HHA Ha IUIOLIaAKaX MaKCHMAaJbHLIX KacaTeJbHBIX HanpsiKeHud. [as
rOpPHHIX NMOPOX TaKoe OTKJOHEHHe MOXKeT JIOCTHraTb 20°. Tloatomy
napHble TPellUHHl CKaJbBaHHs 06pa3yloT Mexnay coboit ocTpiit yrod,
6HCCEKTPHCAa KOTOPOrO COBHAjJaeT C OCbI0 MAaKCHMAaJbHOro CXKHMalo-
mero HanpsixeHus (mogpoGHee cM. ra. 6). Paspymraercs au B AaH-
HOM cJyyae TeJIO ITyTeM OTphiBA HJIM NYT€M CKaJIbIBaHH#A, 3aBHCHT OT
TOrO, KaKOH npejes MNPOYHOCTH — Ha OTPHIB WJIH Ha CKajpiBaHHE —
B JaHHBIX YCJIOBHAX OKa3biBaeTcs HUXKeE,
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Paspymienne OTpHIBOM NPOUCXOZHT XPYHKHM, a paspylleHHe CKa-
JILIBAHUEM — BSI3KHM INyTeM. PacTsizkeHHe OOBIYHO NPHBOJUT K OTPHI-
By, a CXaTHe — K cKajnBaHHO. Ho pacTsiKeHHe MOXeT NPHBECTH K
pPa3pyLIeHHIO BSI3KUM HYTEM, eCJH OHO cjelyeT 3a IVIACTHUECKOH Je-

" ¢opmanyeii. CpofictBa peasibHEIX TBEPJABIX TeJ HNPHBOAAT K TOMY, YTO
BSI3KOE Da3pyHIeHHe BCerha sABJSETCA CJIeACTBHEM IOCTEHEeHHOH Bce
OoJblleli KOHLEHTPALWH IJIacTHYeCKOH Jedopmanuu ¥ B KOHHE KOH-'
fI0B NMOCJeJHsiA 3aKaHUUBaeTCs pa3phiBOM. ’

Ha npouHocTh MaTepuaja OKa3hiBaeT BJHsAHHE AJHTEJbHOCTb BO3-
JeficTBua HanpsXeHuit., Uem GoJsbllle AJHTEJNBHOCTb, TEM HHXKe Ipe-
Aen npouHoctTH. [To3ToMy CymecTBYIOT TNOHATHS «MTHOBEHHOH» |
«JJIATEIbHOH» mpoyHOocTH. IIpOYHOCTL 3aBHCHT H OT PasMepoB TeJa:
JJs1 6ONBbIINX MACCHBOB OHa MeHbHIe, WeM JJs MaJhx o6pasuos, 1o-
CKOJIbKY B TI€pBBEIX BCer[a CyIIecTBYeT MHOrO CTPYKTYPHHIX Je(eKTOB.

Hanpamenus Bug pasnoma
’ npn  Paspywenss

BHewinne Harpysuu
ot
2 nanc manc | +0maxc oT Tuake

-
Pacramenne _1‘ %
]

Cwartne | ,
o | B

= |20 |LL
10|00 | X

Puc. 75. CxeMH pacHmOJIOXXEHHS TPellMH OTPHBA H CKAJHBaHHA HPH pas-
JIMYHHX BHAAX HarpyskH.
Hanpsxenusa: Owaxc — MaKCHMaJIbHHE HODMAJIbHHE; Tmaxc — MaKCHMAalb-
HHE KacaTeJbHHE

Ha puc. 75 uso6pakeHa OPHEHTHPOBKA TPEHIMH OTPHIBA H CKaJkhl-
BaHHs 0 OTHOLIEHHIO K IVIABHBHIM OCSM HAaNpsKeHHH [PH Pa3jHYHBIX
Harpy3kKax — pacTsXeHHUH, CXKaTHH H CABHTe..



TNABA 6

OCOBEHHOCTM MEXAHM3MA
- TEKTOHUYECKHUX AEDOPMALVA

METOQMYECKME 3AMEYAHUSA

B mpenminyuieii riaBe OBlJH H3JI0XKEHH 3JeMeHTHt OGHIEH TeOpHH
Jepopmauuit ¥ paspyuleHHs TBEPAHX TeJ. DTa TEOPHUSl IPHMeHHMa K
TOPHBIM _TIOpPOAaM B YCJHOBHAX 3eMHOH Kopnl. Ho TekTOHHUYeCKHe Je-
¢opMauun 061analoT HeKOTOpoiH crenndukoit. Te, KOTOpble Mac Tpe-
MMYUIECTBEHHO HHTEPEeCyiOT, OGHIYHO GHIBAIOT OueHb Goabiumu. OHu
pPasBHBAIOTCA B Ipejesiax OrPOMHHIX OGBEMOB TOPHHIX NOPOA € He-
OJHOPOJHEIM CTpPOeHHeM. TeKTOHHYecKHe pasphiBb, 00pa3OBaBILHCDH,
pasBUBAIOTCA, PacTyT, NpPH 3TOM OAHOBPEMEHHO C INJacTHYeCKOH jJe-
¢dopmanueit, nmpojgonkawolueiics B oxkpyxXaiomel cpeae. Tekronuue-
CKHE CHJIbl NPHKAAJBIBAIOTCS K OYeHb GOJbLUIMM IVIQMIAAAM. . MM K
6onbuiiM o6peMam mopoj. BosbLIyI0 pOJb B TEKTOHHYECKHX Jleq)%pMa-
IHAX HIPAOT o6beMHBlE CHJIBI I'DAaBHTALMM, TeM GOabliylo, uem GoJib-
e 06BeMul NOPOJ, BOBJIeYEHHbIE B JAe(OpMaIHIO. Kpome Toro, mexa-
HHYECKHe CBOMCTBA TOPHBIX NOPOJ MEHSIOTCS C H3MEHeHHEeM BHEUIHHX
YCA0BME - TeMIepaTyphl, BCECTODOHHEro NaBJIeHHsl, BEJHYHHH Ha-
npsiKeHnH, ckopocTu Aedopmauuu. D1y cneuubHUKy HeoOXOAUMO YUH-
TBIBATh, M K YEMY OHA BeJeT, Mpl YBUAUM HUXKe. '

BhisicHeHHe YCJIOBHI Pa3BHUTHS TEKTOHHUYECKHX AedopMaluii OcHO-
BHIBAaeTC IpeX/e BCero Ha M3YYEHHH pe3yJibTaTOB 3THX HAedopma-
nuit B upupoge. EcTb pasnnyHble BO3MOXKHOCTH BOCCTAHOBHTH HCTO-
PHIO CTPYKTYp, BBISICHUTb XapaKTep J[BHMKEeHHUH, NPOUCXOJUBIINX B
nopojgax .M HXx KoMmnJexkcax. HaubGonee »siemeHTapHBI MeTO —
cpaBHeHHe HabJlojgaeMoro cefiuac AepopMUPOBAHHOI'O 3ajleraHUsA IO-
PO C TeM HX 3aJeraHueM, KOTOpoe MOXKHO cuHTaTb nepBuuHbM. [lo-
CKOJIbKY NepBHYHEIM OOBIYHO fABJISETCH TOPH3OHTaJbHOE 3ajleraHue,
CpaBHeHHe CMATHIX B CKJAAKH CJOEB C HX TOPH3OHTAJbHBIM 3aJjera-
HHeM IO3BOJISIET NpeACTaBUThb cebe, KaKhe JBHXKEHHS CJOeB H OT-
JeJbHEIX HX Y4acTKOB l'IpPIBeJIH K Ha6mop.aeMbIM CKJTaJa4aThM CTPYK-
TypHuIM popMaM.

JanbHeiilee yTouHeHHe 3aKJAIOMeHHH O KHHEMaTHKe TeKTOHHUe-
ckux gedopmannii MOXeT GLIThb AOCTHTHYTO € HCNOJB3OBAaHHEM IpY-
rux mnokasatenell. Hampumep, yrsioBrle Hecorslacusi NO3BOJSIOT pas-
JIequTh XOf Aedbopmanuii Ha pap craguil. Ha puc. 76 usobpaxed
npodHuab yepe3 aHTHKJIHHAJb, CJOXKEHHYIO CJHOSMH BepXHero MeJa,
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najeoueHa M sonena. CkiJazka HaK/JOHEHa Ha CeBep M TyAa XKe Ha-
KJIOHEH paspHB A, uMelomuil cefiyac xapakrep B36poca. Ho cknan-
Ka HecoIVIaCHO cpe3aHa HAaKJOHHO 3aJIeraloUHMH OTJOXEHHAMH OJIH-
roueHa uw muoueHa. [TockoibKy NOBEPXHOCTb HecCOiacusi K MOMEHTY"
'Hayajga OTJIOXKEHHS MOPOX OJiH-

rolleHa X MHOIleHa [oJIXKHa Ow- 10 c
Ja OHTb rOpH3OHTAJbHON, ciaeny-
€T clleslaTb BBIBOJ, YTO  NepBO- .
HayaJbHO CKJlajKa B BepXHeMe-
JOBHIX H -TaJIe0lleH-30UEHOBBIX
OTJIOXKEHHAX OblIa TNpsMo#, ¢
BEPTHKaJbHOH OCEBOH 1OBepXx-
HOCTbIO, H BEePTHKAJbHEIM ObiJ i
-pa3puiB A, HMeBIIMA ToOrjga xa-
‘paKkTep B3pe3a. Hakmon u
CKJIaJKH H pa3phiBa IPOH3O0LIEN
‘BO BpeMAl H NOCJe HaKOMJIEHHSA
MHOLIGHOBHIX © M IJIHOLEHOBBIX |
ciaoeB. Takum obpa3oM, IoJo- PHe. 76. ABTHKAHHANL B BEPXHEMEJNOBHIX,

JKeHHe HOBerHOCTH YIJI0BOTO HaJICOEHOBHX H 30UEHOBHIX OTJOXKEHHAX,.

HECOr/IaCHO MePEeKPHTAA OJHTONEHOBHIML.
HECOTJIACHS = TOSBOJIMJIO  PA3AC- y  yyonenopmmn ocaixamd. CeBepo-3a--
JuTh . HabaopaeMyio Jedopma- nanaufk Kapkas

LHIO HAa ABa 3tana.

* AHaJIOTHYHO TIO IepeceyeHHI0 JABYX pa3pHBOB MOMKHO ObiBaer
YCTaHOBHTb, KaKOW M3 HHX 06pa3oBaJjics paHblie, a KaKoi MO3kKe.
IIpocaexuBas mo npocTHpaHHo (GJEKCYpy u BHASA, KaK OHA IOCTEMeH-
HO Bce GOJIbllie YCHOXKHSeTCA CHauajJa MeJKHMH, a 3aTeM Bce GoJee-
KPYNHBIMH Da3pHIBAMH CHHTETHYECKOH HalpaBJEeHHOCTH, MOXKHO 3a-
KJIIOYHTB, YTO OTAeJbHble YYaCTKH 3TOH CTPYKTYypPH HaXOAATCH B pas-
HBIX CTaguaX (OPMHPOBAHHA M UTO NJIACTHYecKasl gepopmalus 6o-
Jiee paHHeR CTaiuH Bce B GoJiblllei CTeNEeHH CMEHSETCS pa3pHBAMH-
BsA3Koro tumna. TOUHO Tak e HAKJIOHHBIE CKJAJKU C Pa3BHUTHEM Je-
¢dopMauuu Moryt Bce 6oJibllle OCJHOXHATHCS =~ pa3pbHiBaMH THHA Ha--
ABHra, a KyNOJIOBHIHBIE MOAHATHS — Bce GoJibllle pacKasblBaTbCs pa-
JHaJIbHBIMA M KOHUEHTPHYECKHMH TpPELIHHAMH.

Mgl ykasbiBaeM 3Jech TOJBKO HEKOTODHE 3JeMEHTapHble MPHeMH,.
KOTOPHIMH TOJIb3YeTCA  HMCCJIENOBaTe/b, BOCCTAHABJIMBas XapakTep
ABUKEHHA (KHHEMaTHKY) B TOJIle TOPHBIX MOPOJ, MPHUBEAIIHX K 06--
Pa30BaHHIO TOH MJIH HHOH CTPYKTypHOH ¢popMmel. JIpyrue npuemsi Gy--
AYT ACHH M3 NOCJEAYIOIIEro H3JIOXKEHHS.

Ecan nopo6xele na6aiofeHnst NPOM3BOASTCS B PasHBIX HOPONAX —-
Goslee NJIAaCTHYHEIX H Gojlee TBepAHX —H B CBHTaX €O CJOSMH pa3--
HO#l TOJIMHBI, HA YYaCTKaX C Pa3HOH HHTEHCHBHOCTBIO TEKTOHHUE:-
CKUX nedopMauHi, TO, CPaBHHBAsi 3TH HaGJIOJEHHS, MOXKHO BHIsIC-
HUTb BJHSHHE Ha XOJ U xapaktep JAedopmanuii Takux GpakTopoB, Kak.
OTHOCHTeJIbHble Je(OPMaUHOHHBIE CBOACTBA DAa3JIHUHBLIX MOPOL HJIH
TOJIHHA CJOEB, HJIH pacnpefeleHHe TEKTOHHYECKHX HanpsKeHH..
Hanpumep, masiblie 6yser BMAHO, YTO pa3NMH30BaHHE U GYyXHHAXK
HPOSIBNAIOTCA B CJOAX, CJAOXKEHHHIX O6oJiee BSI3KHMH, MeHee IOALAI0--
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AIHMHUCSH . IJTACTHYECKHM JedOopMalHiIM NOpPOJaMH, 3aJeralolluMH cpe-
Ju nopol Oojnee njacTHYHBIX. Pasmepsl OyAHH B IJIOCKOCTH  cJlost
MeHblle B TOM HanpaBjieHHH, B KaKOM JeficTBOBaJiH HauGoJjblixe
‘pacrAruBaloniie Hanpsixenus. Hanpumep, ecam pasmepnl OyauH B
IJIOCKOCTH CJIOA 3HAYHTEJNbHO MeHbIle @0 HanpaBJeHHIO mHajeHHs
“CJIOS, YeM TI0 ero NpPOCTHPAHHIO, TO H3 3TOrO CJAeAyer, YTO HaHOOJb-
[1IHe pacTATHBAIOIIHe HaNpfXKeHHs npu AedopManuu cjaoes GbiJd Ha-
TIpaBJieHbl MO MajeHHI0 cj1oeB (cM. ¢. 138 u caen.).

Ha otHOocuTenbHule cBoficTBa C/I0eB YKasblBaeT TaKke GoJbliee
M/ MeHbliee MNpPOsfiBJIeHHe B3aHMHOTO HaJIOXKeHHs CKJIafoK PasHoro
NOpsiiKa, CTeleHb CXKATOCTH CKJAaAOK, UX Pa3Meph, a TaKKe 4acro-
Ta TPeUlHH M MHOrHe ApyrHe npusHaku. OpHakKo Bce Takde IpH3HA-
XM, HabalojaeMble B NPHPOXHBIX OGHaXeHHAX, NMO3BOJAIOT CYOHTh O
«CBOHCTBAX NOPOX H 06 YCJOBHSFX, B KOTOPHIX IPOHCXOJHJH TEKTOHH-
yecKyue ReOpMaHMH, JHIIb KayecTBEHHO W OTHOCHTEJNBHO: MOXKHO
“TOJILKO CKa3aTb, YTO B JAaHHBIX YCJOBHAX TaKas-TO IOPOAA OKa3aniach
-60Jiee MPOUYHOH HJH GoJiee NJIACTHYHOH, yeM Jpyrasi, HO XapaKTepH-
:30BaTb MNPOYHOCTb HJH INWIACTHYHOCTb MOPOABI XOTA Ol NPHOJHKEH-
HBIMH HHGpaMH B TaKuX cJayuasdx Hejb3si. Kpome Ttoro, psia mnope6-
HBIX YMO3aKJIOUeHHHi HeMHHyeMO OyZeT HMeTb NPEeANOJNOKHTENbHE
XapakTep, NOCKOJBKY B NPHPOJHEIX OOHAaXKeHHSIX MbBl MOXEeM BHIETh
“TOJILKO KOHe4HBI pe3yabTaT mnpolecca. AeGopMHpPOBaHHS, HO caM
Ipolecc BO BceM €ro xone HaGJiogaTb HeBO3MOXKHO. :

B Hekoropolt Mepe mnpuG/JIM3HTBCA K KOJHYECTBEHHOH OLEHKe
«CBOMCTB MHHEPAaJOB H TOPDHHIX IOPOA HOMOramoT jalopaTopHule ofpe-
JleJIeHHs] MeXaHMYyeCKHX CBOHCTB MHHepaJsIbHOTO BelllecTBa INIPH pas-
JIMUHBIX JaBJIeHHAX H TeMIepartypax. HuXe npusoidrca TtabJuub
Pe3yJbTAaTOB TAaKHX H3MepeHHH AJisi HeKOTOPHIX MHHEpPAJoB M TOPHHX
mopoxa. CymiecTBeHHRIM HeJOCTATKOM NOAOOHHIX H3MEpPeHHH sABJseTCH
TO, YTO' BJHSHHe IO MeHbIIeH Mepe OJHOTO KpaliHe BaXHOTO B reo-
JIoruueckoit o6cTaHoBKe ¢akropa Ha JeopMalUOHHBIE CBOHCTBA
MHHEPAJIOB M TOPHBIX MOPOJ NPAaKTHYECKH YYecTb HEBO3MOXHO. IJTOT
«haKTOp — BpeMs HJH, TOYHee TroBoOps, CKOpocTb NedopMaunHH H Hpo-
JAOJKUTEJBHOCTb JEHCTBHA CHJ. Bpillie roBopusoch 0 TaKuX sBJe-
HUSAX, KaK NOJ3y4YecTb WJH JJIUTeNbHas NpouyHocTb. O posin BpeMeHH
B TeKTOHMUecKux JedopMmaunusix peub Oyaer HATH Huxe. Upessniuai-
Has HPOJOJIKHTENbHOCTh TeOJOTMYeCKOTO BpeMeHM JeJlaeT ero Hc
KJIOYHTEJIbHO MOTrY4YHM (paKTopoMm AJsS JIOOBIX MpoleccOB B 3eMHOH
KOope, BJIHAHHE KOTOPOrO MOXKET OKasatbcst (M OKa3weiBaercsl) 3HauH-
‘TeJbHO OGONBbIIMM, YeM BJIHSIHHEe APYTUX (paKTOPOB, TAaKHX, KAaK TeM-
nepatypa u naeiaeHue, Ho B /1a60paTOpPHBIX YCJIOBHSIX BBECTH B 3JKC-
TlepUMEHT ¢ NPUPOJHHIMH MHHepajaMH M IOPOJaMH BpeMsl TIeoJIOrH-
YecKOH NMPOJOJIKHTENbHOCTH, O4eBUIHO, HEBO3MOXHO.,

B sToM ciayuae HCHONB3YIOT METOA MOJENHPOBAHHA TEKTOHHUE-
CKuX HedopMaluil ¢ NOMOINLIO MaJOBA3KHX <«3KBHBAJEHTHHIX» MaTe-
pHasoB. DTOT METOJ, ONHpaloIuics Ha IPHHUUIH (GH3UYIEeCKOro Io-
J00us, MO3BOJSET C TOH MJAH HHOH CTeNeHbl0 MNpHOJMKEHHOCTH He
TOJBKO BOCCTAHABJHBATH PE3YJAbTATHl TEKTOHHYECKUX JedopMalui, -
HO W IPOCJTeXHBATh Bechb WX XOA. llpm srtoMm wmofeam moryr OHITb
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CJ0KHBEIMH, COCTOSIIIMMH H3 BEHIECTB ¢ Da3HBIMH CBOHCTBaMHi, U B:
HMX MOryT GBITb BBHI3BAHH HaNpsXKeHHSA Da3HOH BeJMYMHBLI, PasHOTO-
pacnpeseseHusi, pasHOH ODHeHTHPOBKH. Moje/poBaHHE MOXKHO IIPO-
. H3BOAUTh KAaK C IPUJAOKeHHeM MOBEPXHOCTHBIX CHJI, TAK H C HCIIOJb-
3oBaHHeM OObeMHOH cHAM TaxKecTH. CyIiecTBYIOT TaKXe METOMbL
H3y4YeHHsi paclpefesieHHs HanpsKeHHH BHYTpH AedOPMUPYEMOro He-
OJHOPOAHOrO (HampuMmep, CJOUCTOrO) TeJda, YTO MO3BOJISIET IOHATH,
noueMmy mJiactHuecKas WJH paspeiBHas fAedopMainds pasBuBaercs
HMEHHO TAKHM, a He HHBIM IYyTEM.

MopeaupoBaHue JOJKHO OCHOBHBATbCcA Ha TEOPHH (H3HUECKOTO:
nogoGus. JIBa mpouecca cuuTalOTC NOAOOHBLIMH, €CJH OHH OIHCHI-
BalOTCSt OJHHAKOBHIMH ypaBHEHHSIMH, T. €. €CJIH BCe OTHOUIEHHS MeX-
AY OIHOWMEHHBIMM HapaMeTpaMH, ONpeJeNsOHMH TpoLecc, B MO-
JelH Takue Xe, KaK B H3yuaemMoM OpHpoiHoM mpouecce. [Tockosabky
Hac HHTepecyloT AedOpMalHuH, B ypaBHEHHs, OINHCHIBAIOLIHE MNOCJe[-
HHe, JOJKHH BXOJHTb TaKHe BEJHYHHH, KaK HampsKeHHs, nedopma--
LMOHHBIE CBOWCTBa MaTepuana (MoAynab IOHra AJas cxkaTus U CABH-
ra, kospduunent IlyaccoHa, BSI3KOCTb, NpeAesa NMPOYHOCTH Ha OTPHIB
M cKajJbiBaHue) M BpeMs. Eciu OTHOIIeHHSi MeXAy 3THMM ¢akropa-
MH, a TaKXe XapaKTep BHEIIHEro BO3/eHCTBHA B Mojeau OYyAyT Ta-
KHMH Xe, KaK B NpHpOJe, npouecc AedopMauud B MojelH GyAeT mo-
HO6HHM npupoaHoMmy mpoueccy. IlonHOCTbIO  YAOBJAETBOPHTL  3THM
TpeGOBaHHAM IPH TEKTOHHYECKOM MOJEJHPOBAHHH HEBO3MOXHO H3-
3a HEONpeAeJeHHOCTH HAUIMX CBeJeHuH O CBOWCTBAX rOPHHIX MOPOA B
NPHPOAHON OGCTaHOBKe, O HAeACTBYIOMIMX B 3eMHOH KOope Hampsxe-
HHAX U O NPOAOIKHMTEJIbHOCTH TeKTOHHYecKHX aedopmauni. OpHako:
npubiauXKeHie K MOJOOHIO B HEKOTOPHIX Cllyuasix BO3MOXKHO.

Jlerye Bcero MopeJHpywoTcst ynpyrue Jjedopmaunu. OHH ONHCHI-
BaloTCsA 3aKoHoM [yka:

e=2,

E
Tie e — BeJlMyMHa nepopMalHu, ¢ — HanpskeHHe, £ — MOAYJab ynpy-
rOCTH.

Ecau HHKaKue gpyrie ¢pakTOpH He BJHAIOT HAa AedopMauuu d, Ha-
npHMep, MOXKHO NpeHeGpeub CHJAAMH HHEPUHMH, TO, 3aMeHsisi NPHUPOMA-
HBHH MaTepuas (FOpHYIO NOPOAY) KaKHM-AHOO APYTrHM MaTepHaloM €
MEHBIUHM 10 BeJHYHHE MOJAYJEM YIPYTrOCTH, MBI JOJIKHB JJIf CO-
6/100eHHST NOAOOHS BO CTOJMBKO K€ pa3 yMEeHbUIHTb BEJHYHHY JeHCT-
Bylomux Hanpsxenuit. CiaenoBaTeJbHO, J1060f MaTepuas, objafaro-
HIHA YOPYrocTblo, MOXeT OHTb MOAEJUPYIOHMIMM HJH, KaK TOBOPAT,
9KBHBAJIGHTHBIM. YCJ0BHe NOA00MSI B 3TOM cJjyuae MOXHO 3anHCaTh
TaK: :

CG=CE1
rie C, 1 Cg— «MHOXHTEJNH NoA0o6HSA» HaNpAXKEHHH M MOAYJsA yOpy-
rOCTH: BeJHUYHHBL HANPSIXKEHHH M MOAYJS YHNPYrOCTH HOJKHBI OHTb
yYMEHbIIEHH HJIH YBeJHYeHH B OJHHAKOBOE YHCJO pas, paBHOe MHO-
. XKureJqio nopobusa C. '

IMnactuueckas AebopManus, NPOHCXoAsdllas IyTeM BA3KOro Te-
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weHHsi, B O6LIeM BH/E ONHCHIBAETCA yPaBHEHHEM
Ln(1+e)—1n2\.—- L.
‘JIpu manoit gedopMamHH MOXKHO CYHTATh CHPaBEAJHBHM OTHOLICHHE

8=Lt,

‘Tle T— HampsxKeHUe, 1 — BA3KOCTb, ¢ — BpeMs.

Ilpu MomennpoBaHHH TeKTOHHUECKOH IJIACTHUECKOH nedopmanyuy
"HaWa 3ajaua, OUeBHAHO, GyJeT COCTOSATb B TOM, YTOOH B 3HAUHTEJb-
HOH cTeneHH YCKOPHTbL HAeopManuio, T. €. COKDATHTh BpeMs t ¢ reo-
.JIOTHYECKOH NPOXOJKHUTENbHOCTH A0 AOCTYIHOH B 3KCIepHMeHTe. DTo-
0 MOXKHO JOCTHTHYTb, JHGO YyBeJNHUMBAs HaNpskKeHHd, JHGO yMeHb-
mas BA3KOCTb MOJEJNHPYIOIIEro MarepHana, JH60 NPOM3BOAS TO H
.Apyroe onHoBpeMeHHO. IIOCKOJBKY NpOAONKHUTENLHOCTb ~ Npolecca
HeO6XOAHMO yMEHbIINTb HAa MHOTO IOPAAKOB, a TEKTOHHYECKHE Ha-
TIpSXKEHAs e[Ba JIH Ha MOJeJH MOXHO CHJBHO YBeJHYHMTb, OUEBHIHO,
"YTO IeJH MOXHO JOCTHTHYTb, TOJBKO ymeﬂbmaa Bs3KocTh. [Ipepmo-
JIOXKHM, YTO MBI HaMepPeHH NPHHATb TakKoi Macwrab BpeMeHH, IpH
Kotopom | 4 Ha MOAeNH COOTBETCTBYeT | MJH. JeT B HNPHPOJIHOM
aipouecce. TO 3HAYMT, YTO Mbl YMEHbLIaeM INpPOXOJIKHTENbHOCTh
“mpoitecca mpubausuTenpHo B 10'° pas, T. e. MHOXHUTENb MOJ0GHA AJS
"BPEMEHH

Ci=10-10,
OTCIO}Ia CJIEIlyeT 4YTO TaKOB Xe JJ,OJI)KEH OHITh I/I MHOXHUTEJb BA3-
KOCTH:
C,-,=Ct=10—10.

ChnenoBaTeNibHO, €CJIH NMPHHATH BA3KOCTb TOPHHIX IIOPOJ paBHOM
10'7 Tla-c, To >KBHBaJIEHTHBIHi MaTepuaa [I0JXKeH HMeTb BS3KOCTb
107 Ila.c. TakoBEIMH MaTepuajiaMu ' IDM KOMHATHOH TeMmeparype
SIBJISIIOTCSI, HAampuMep, BJaXKHasl IJIUHa, IyCTHE CMa3ouHble Macia,
‘KaHH(bOJIb W GUTYM, CMellaHHEIE C MAaCJIOM.-

Ecau naacrtuueckasa Aedopmalusi B 3eMHOH ‘Kope BHI3HIBAETCSA CH-
“NMOH THAMKECTH, TO AEHCTBYIONIME HanpAXeHUs ONpeJeNsAIOTCA IIOT-
“HOCTbIO IIOPOA P, '€OMETPHYECKHMH Da3MepaMH Y4acTBYKOIIEro B Je-
“(popmauuu Tena ! M YCKODEHHEM CHJIBI TAMXECTH g. B astoM cayuae
yCJIOBHE I'IOJJ,06PIH 3anuiercs Tak: ‘ ‘

C C CngCt.

HOCKOJIbe YCKOpEHHE CHJIbI TAXKECTH OAMHAKOBO KaK JAJsl IpH-
PonoHOTO obbeKra, TaK U IJS . MOJEJNH, MHOXKHUTENIb Cg paBeH eaHuHHIE
‘# BBHIMajgaer’. MaJjioe 3HaueHHe HMeeT TaKXe U MHOXKHTENb IIJIOTHO-

! EcTb BO3MOXKHOCTH 3HAUMTENBHO (B THCHUH pa3) TOBHCHTB. 3TOT napamerp
_JUIST MOJENH, 3aMEHHB C NMOMOUILIO LEHTPHGYTH CHIY TAKECTH LEHTPOOGEKHON CHIOH.
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CTH p, TMOCKOAbKY NJOTHOCTH MOPOJ M IVIOTHOCTD MOJENHPYIOILETO
marepuana pasaHiaiorcs oOHYHO He Gojiee yeM B ABa pasa. Caeno-
BaTeJbHO, IO CPABHEHHIO C NpEABAYIIHM CJyyaemM B pacueT BS3KO-
CTH SKBUBAJIEHTHOTO MaTepuaja KpoMe (paKropa BpeMeHH MAOJKEeH
OHITb NPUHAT elle U (akTop reomerpuueckoro pasmepa C,. M3 Bcero
STOrO CJelyeT, YTO MOJENb JOJXKHA OTJIHYaThCH OT NPHPOAHOTO OGb-
€KTa BASKOCTbIO, YMEHBIUEHHOA Ha HeCKOJAbKO NOPSAKOB. Ilpu 3TOM,
€CTECTBEHHO, JAONXHH GHTh COXpaHeHH TaKHe YCJOBHS npoLecca,
KaK Hava/JbHble M KpaeBhle, H XapaKTep MeXaHHYeCKOro BO3AeHCTBHUS,
T. €. CHAaB/HBaHHe MOJENHPYeTcs CAaBJHBaHHEM, TpaBHTALHOHHOE
TeyeHHe — IPaBHTALIMOHHEM TeYeHHeM H T. 1.

OTH ycJ0BHS MOAOGHSA MHOTOKPATHO NPHMEHSJIHCh K MOJZeNUupo-
BaHHUIO TaKHX CTPYKTYp, KaK AMANHPOBHIE KyNoJia MM TPaBHTAaIHOH-
Hble IIapbsiXH, 06pa3oBaHHe KOTOPHIX CBSA32HO C JeHCTBHEM CHJIH
Taxectd. [Ipn 9TOM SKBUBaJEHTHRIMH ‘MaTepHaiaMu "GBLIM pas/Hu-
HHE MacJoNoA06HHE NPOAYKTH nepepaGoTku HedTH, Kayyyk, 3amas-
Ka, KaHu¢oJb, caxapHH CHpON H Ap. :

3HaYUTeNbHO CHIOXHee - YCJOBHS NOXOOHS B. TeX CAy4asx, KOrxa
He06XOAUMO Y4eCTb IIpefiesl NPOYHOCTH IOPOA M 06pAa30BaHHe B HHX
paspHiBOB. JTH clyuau MH He GyZem 3[echb paccMaTpuBath. ' '

Ins u3yueHHs: pacupejesieHHsl HalpsAXeHUil B aepopmupyemMoi
“TBepIOH cpele cpeau APYTHX HCIONb3YEeTCs MOJSPH3aNHOHHO-ONTHUE-
CKHit 'MeTOX. [last 3TOro roTOBAT MOAENH U3 NMPO3PAUYHOrO ONTHUECKH
AKTHBHOrO MaTepHa/ia (rJaBHHM 06pasoM pasjHYHBIX cModa). [lpu
OTCYTCTBHH B TAKOM MaTepHajle KacaTeJbHHIX HaNpsAXKeHHH NOKa3a-
TeJib NPeNIOMJIeHHs BO BCeX HallpaBJeHHSX OAUHAKOB. Eciu X Takomy
MaTepuany NPHJIOKEHO KacaTeJbHOe HanpsiXKeHHe, B HeM BO3HHKaeT
JBOHHOE JIyYenpesoM/IeHHe B CBA3H C TeM, YTO CKOPOCTb PAaCHpOCTpa-
HEHHs CBETOBHIX KOJeGaHMHA CTAHOBHMTCH 3aBHCALIEH OT HanpaBJeHHS
pacnpocTpaHeHHs CBeTa H OT IVIOCKOCTH INoJsApu3anuu csera. Ha-
Ontonast u u3Mepss 3TO JABOHHOE JIyuenpesJOMJIEHHEe C TMOMOIIbIO aHa-
JIH33TOPa, MOXKHO BOCIHPOM3BECTH KapTHHY paclnpefejeHusi KacaTeJb-
HbIX HanpsixkeHuit B mogeau (Ocokuna, 1963).

Bosbiioe 3HaueHHe B pasBUTHH METONOB TeKTOHHUECKOrO MOJie-
JiipoBaHus uMenn paborel M. B. I'soBckoro (I'sosckuii, 1975; Besao-
ycoB, I'soBckuit, 1964). o : . :

MonenupoBaiue B CB3H CO' MHOTHMH OrDaHHUYEHHSMH He MOXKET
CUMTATbCSI DELIAIOIIMM METOAOM H3y4eHHH TeKTOHIYECKHX HampsKe-
#udl u nedpopmanuéi. OHO He JOKa3LIBaeT, KaK BO3HHKJIA Ta HJIR
MHasi TeKroHuueckas nedopmauus. OHO JHIIL IOJCKAa3HIBaeT, Kak
©OHa moeaa obpasoBarbesl. Ho. mozmenupoBaHHe sIBASETCS MOJIE3HBIM
JIOTIONIHEHHEM K NOJIeBHIM HaGMIONEHHSIM M BO MHOTHX CJAYYasX MOXKeET
HaNpaBHTb MHICJb HCCIENOBATE/s, IIOJCKA3bIBast, KAKHE YCJIOBHSA TeK-
TOHHYECKHX AedopMauMii GoJsee. BEDOSATHb, a KaKHe MeHee BO3MOXK-
Hel. ITpaMepn HCIONB3OBAHHSI METOAA MOACJHPOBAHHA TEKTOHHYe-
CKUX CTPYKTYp GYAYT BCTpeYaTbCS B TEKCTE ' MHOTOKDATHO.

Mu paccmarpuBaeM pnajiee BJAMSHHE DPA3JHUHBIX (DAaKTOPOB, CBs-
3aHHBIX Kd4K CO - CBOHCTBAMHM TODHHIX IIOPOX, TaK H €O cnocoGamu
fIPUJIOKEHHsT K HUM CHJI, Ha XOJ TEKTOHHUeCKHX AedopMaluii.
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PA3IMUUS M UBMEHUMBOCTD
JEDOPMALIMOHHBIX CBOMCTB
rOPHbIX MOPOS,

SlyefikaMH TOPHBIX TNOPOA SBJSIOTCS MHHepaJbHbIE 3epHA. Pasau-
Yug YOpyrux CBOACTB HauGojiee pacrnpOCTPaHEHHBIX MHUHEpaJoB ua-
CTHYHO HJJIIOCTPHpYIOTCs Taba. 1, rae npuBeJeHHl CBEAEHHS O CXKH-
MaeMOCTH HEKOTODBHIX MHHEepaJioB NPH HOPMAaJbHBIX TeMilepatype H
JaBJIeHHH.

Ta6auuna 1
CxumaemocTh MHHepaaoB (Vo — V)/V,y npu 1 I'Mla

Munepan (Vo — V) Ve ~ Munepan Vo — V)/V,
Kambuur . . . 0,0130 OnmBHH . . . . 0, 0079
Fpanar . . . . 0,00538 Optoknas . . . 0,0171
Marnersr . . . 0, 00564 Tupar . . . . 0,00645
Cmoza . . . . 0,0092 Keapu . . .. 0, 02440

IocKoNLKY ropHsieé NOPOIH, oﬁ%ennﬂﬂemue OAHHM neTporpa¢m-
YecKHM TEPMHUHOM, MOTYT HMeTb Da3JIMUHHA MHHepaJbHHA COCTaB H
OTAHuaThCA APYT OT APyra pa3MepoM MHHepaJioB H TEeKCTYpOH, He

Ta6anua 2

Monym IOura E n xoapduunent Ilyaccona v Ras raasumix
THNIOB FOPHWX MOPOJ{ NMPH HOPMAAbHOR Temnepatype
u apasrennn 10-1 MIla (no @. Bepuy)

Tlopoaa E, I'Mla V)
KameHHast cosib . . . . . « « « 28—37 —
V3BECTHAK . .+ « o« « + « o & » 17—80 | 0,16—0,32
JIOMOMHT . « + o ¢« « o o » o 71—93 -
Mpamop . . . . . . o o . . 23—-95 | 0,10—0,28
JIGCHAHHK  « « o o o o o o « o 6—100 | 0,06—0,29
T'/AMBMCTHA cAaHEl . . « « . « 12—44 0,04—0,12
DHITAT .« o ¢ ¢ o« o » o » . 9—27 0,06 .
Cnagett, . . . . .. PR 40—113 | 0,01—0,20
FHeflC . . . & v v v ¢ o o o o 370 0,03—0,15
TpaHHT . . . « ¢« v ¢ v o+ o 21—70 0,04—0,27
AHIE3HT . . & o o o o o + o » 40—54 0,16—0,18
Huwopur . . . . . . « . . . & 55-—87 —
BazasbT . . . . . . . e e . 48—111 | 0,22—0,38
Ouabas . . . « « -« v v« o« 72—116 | 0,10—0,28
Ta66po. . . .« . v o « v « & 58—108 { 0,11—0,25
OKJAOTHT « o « o o o s o o o o 123—142 —_
AHOPTOBHT . . + « « o v s o & 82 0,26
TIMPOKCEHAT . « « « « « « o « o« 113—156 | 0,16—0,24
JAYHAT . 4 o v v v 0 v 0 v o . 89—195 |} 0,27—0,40



YAUBHTEJbHO, UTO OT/E/NbHBIE NPeACTaBHTEJNH TI'PaHHTOB, 6a3ajbTOB,
THEeHCOB, U3BECTHSKOB H JPYIHX THUIOB NOPOJ PasJHYalTCH MO CBOH-
cTBaM Mexay co6oii. B Ta6x 2 yKasaHbl LIMPOKHE NpefeJibl 3Haye-

Ta6aunna 3

BsiakocTh 1) 06pasuoB rOPHHIX NMOPOX NMPH KOMHATHOA TeMmmepaType,
PasanYHEBIX BCECTOPOHRHX JABIEHHUSX P H MAKCHMAJbHHX
KacaTeJbHBX HANPAMEHHAX Tyaxe (M0 M. B. T'soBckomy)

Topona p, MIla T make MII2 n, Ia.c

Tunc (cyxoit) 0,1 21 2,4.10t
THnc B HachllleHHOM BOJ- 0,1 15 0,4-1018
HOM pacTBOpe 0,1 12,5 1,6.1018
0,1 10 2,6-1018

0,1 9 5,1.1018
0,1 8 6,04-1018
0,1 7,5 6,36.1018
0,1 6,2 1,44-101

0,1 5,1 3,8-10t

100 15 6,0.1013

100 12,5 2,7-1014
100 10 1,47-1018

KamenHas coJb 0,1 03 3,0-1018
0,1 1 2,0.1017

HasecTHsak 0,1 70 2,0-102%
1000 338 2,2.1013

1000 275 9,3.1018

1000 220 3,1-1014

INecyanux 0,1 8,6 8,6:-1016
TuuncTHIl colaHexn, 0,1 8,5 8,5-1(n8
0,1 6,8 3,4.101?

I'panar 0,1 14 1017

Hait Moayas IOura u kKosdpduumenr Ilyaccona ana riaaBHeHIIHX NO-
poa. BecbMa H3MeHUHBH AJiA NOPOJA Pa3HLHIX THIIOB 3HAUEHHS BA3KO-
CTH U NIPOYHOCTH (Taba. 3 u 4).

Ta6aunna 4

Y CJ0BHO-MTHOBEHHAS MPOYHOCTh CYXHX 0GPasLOB FOPHBIX NMOPOX
npu armocepHOM JaBJEHHH M KOMHATHOR Temmeparype
(no M. B. TI'soBckomy) ‘

IpoyrocTb Ha cxajsiBanxe, MIla
TMpouHocTs

MNopona HA OTDHIB, | vupuManb-| MaKcH- cpenusis

11a Has MajdbHas | CTATHCTH-

qecKada

Kamennast cotb . . .| 1,5—5,0 9 — —
Mpamop . . . . . . . 5 12 130 59
KBapuur . . . . . . 8 13 160 107
Tlecuamuk . . . . . . 2—6 20 75 —
* TAMHUCTHIE chaHew . . 3—4 18 26 —
Tpamur . . . .. . . 3 60 180 75
HOma6as . . . . . .. 5 65 230 90
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CyMMapHas BSSKOCTb TOMI{ FOPHHX TOPOX B 3E€MHOI Kope oue-
HuBaeTcd npuGamxkenHo!. ITo B. A. MarHuuKOMy, BSSKOCTb Bcel
3eMHOH KOPH B UeaoM paBHa 109—102' [la-c. M. B. I'soBckuii cuu-
TaJ, YTO NPHPOJAHBIE TOJLIM TOPHHX NMOPOA MOIYT GHITb pa3feseHnd
Ha ueThlpe KaTeropuu: |-—HaumeHee Bf3KME KOMILIEKCH MHOPOA:
TVIMHBI, COJIH, THIICHI, TOHKOCJIOHCTHE II€CUaHO-TJIMHUCTHIE TOJILH, HX
B3Kocth or 10'75 po 10 Ila-c; Il — TOHKOCJIOMCTBIE H3BECTHSKOBO-
MepreJbHble W I€CYAHO-TJIMHHCTHE TOJINM; HX BA3KOCTh 10185—
10" Tla-c; III — maccuBHEIE necuaHHKH, KOHFJIOMepaThl, M3BEeCTHAKH,
ByJIKGHOT€HHble NOPOAL!, a TaKXKe paHee MIHCJIOLUUPOBaHHHIE cJabo-
'MeTaMop(u30BaHHBE IeCYaHO-IVIHHHCTHIE TOJIIM, BA3KOCTb AJIS 3TOM
Kareropuu 3akjlooueHa B npefenax 1020—10'7 Jla-c; IV —rpanurH,
Apyrue HHTDY3MBHHIE€ TIOPOABI, THEHCHI, KPUCTAMJIHYECKHE CJaHIH
BaA3KocTh 10'9—10'8 [a-c. , :

Paganure nedopMaluOHHBIX CBOHCTB OTAENbHHX BHIOB MHuHepa-
JIOB U TOPHBEIX MOPOJ CYIIECTBEHHO BJHSET Ha XOJ TeKTOHHYEeCKHX je-
¢opmaunit. MuHepann ¢ PasHHIMH CBOACTBaMH JAe(OPMHpYIOTCS H
paspylmialoTcss He OJHOBPEMEHHO, 'a IOCJA€J0BATE/LHO — HayuHAd C
HaHMeHee BSI3KHX U HauUMeHee NPOYHEIX K NEpexoAsi Ko Bce GoJee
BASKHM H NpPOYHBIM. [Ipu NpHJIOXKeHHH CHJI MeHee Bs3KHE MHHepaJH
Iedpopmupyiorcss OuicTpee. HMx cnaiomkBaHne BefleT K COMMKEHUIO
Gosee BS3KHX 3epeH Mexny coGofi. Korna oHH npuxomsT B compu-
KOCHOBeHHe IDYr C ADYIOM, BA3KOCTb NOPOAL B IEJOM BO3pacraer,
W IIPH COXPAaHEHHWH pasMepa HanpsiKeHHH oHa HedOpMHpyeTcsd Mel-
JeHHee. lMameHenue pacmonoxeHnus 3epeH B mnpouecce AedopManum
TaKXe BeJleT K H3MEHEeHHIO CBOUCTB MOPOJIHL.

Ecan cBuTa nopoa COCTOHT M3 mepeMexaeMOCTH. Gosee HIH Me-
Hee BSI3KHX CJIOEB M NOABEPraeTcs CXKAaTHIO MNapajjelbHO HM, TO
OoGBIYHO OHa CMHHaercsl B ckiaakd. Ho moka 6ojee BsisKue CJIOH CO-
XpaHAOT CBOIO LEJOCTHOCTb, OHH SABJSIIOTCH KaK OBl CKeJleTOM Beeit
TOJIIIH, H HMEHHO HX BSI3KOCTb ONpejiessieT CKOPOCTh JedhOpMauuu u
¢dopmy obpasyomuxcs ckaagok. Korza ke mpH COOTBETCTBYIOuIEi
CTelleHH JAe(OpMalluH BA3KHe CJIOH pa3jaMbIBAIOTCH, IpeBpallasch B
He CBsi3aHHBIe APYr c APYroM OONOMKH, MJABAIOMIHE B MeHee BH3KOH
Macce, TO C 3TOro BpeMeHH JedopMauusi Bcell: TONUIH NOAYHHSETCSH
yXKe CBOHCTBAM MeHee BS3KHX CJIOEB: HPH IOCTOSHHBIX HaNpAXKEHHsX
oHa OyJZeT HATH CKOpee H XapaKTep CKJIaJOK H3MEHHUTCH.

M3 sTux npumepoB BHAHO, YTO CBOHCTBAa GOJIBUIMX MAacCHBOB MO-
poJ He SBJSIOTCS Pe3YJbTATOM. CYMMHPOBAHHSI H YCpeJHEHHS CBOHCTB
OTHeJbHEIX MHHepaJoB H cJjioeB. Jleqo 0GCTOHT 3SHAYHTENBHO
CJIOXKHEe,

Ha pedpopmanuonHbie cBoicTBA MHHEPaJOB M TOPHBIX IIOPOA
BJHAIOT CJelyolie QaKTOphl: ‘

TEeMIepaTypa;

BCECTODOHHee IaBJeHHE;

1 Cnei(yeT OTMETHTD, YTO TOJ <«BA3KOCTbIO®» TOPDHHX IOPOJ NMOHHMaeTrcsd CJOXHOe
CBOKCTBO, KOTOpOe NpeicTaBjseT COGOH CYMMapHyi0 CONDOTHBJSEMOCTb  JAHHOR

HOpoAH cKOpocTH AedopmaiuH. TepMHH <BASKOCTb YNOTPeGJAETCS NPHMEHHTENbHO
K TODHHM IIOPOiaM B 3TOM YCJOBHOM CMHCIE.
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KacaTeJbHHE HanpsiKeHusd,

CKOpOCTh Ae(OpMallHH;

MOPOBOE AAaBJleHHe BOIHL.

PaccMOTpHM BJAMAHHE KaXJO0ro H3 3THX (aKropoB, a 3aTeM Bhl-
SICHHM De3yJbTaThl HX COBMECTHOrO JefiCTBHA B YCJOBHAX 3eMHOH
KODBHI.

TemnepaTypa BAHSIET KaK Ha BA3KOCTb, TaK ¥ Ha MPOYHOCTL TBEP-
JAbIX Tes. IToBHiIIeHHE TeMIepaTyphl BeJeT K NMOHHKEHUIO BA3KOCTH H,
«CcJefoBaTeJbHO, K YCKOPEHHIO IIacTHuYecKod AedopMallH, ecJH Ha-
NpsiKeHusi OCTaloTCs HeM3MeHHBIMHU. [IoBbileHHe TeMnepaTyphl BBI3HI-
BaeT NOHMKEHHe Npefesa TeKyuecTH M IOHHXKEHHe Iipefesa HPOUHO-
CTH Ha CKaJbBaHWe, TOTAAa KaK MOBHIIEHHe TeMIeparypsl Majo CKa-
SbIBAGTCH Ha TpPOUYHOCTH Ha OTpHB (pHC. 77). B c¢BA3u c mociaefHHM
.06CTOSITEILCTBOM TIPH  OTHOCHTEJLHO MOBRIMEHHBIX TeMIlepaTypax

paspyluetye IyTeEM CKaJibBaHUsi CTAHOBHUTCS Qg.uee BCPOATHLIM, HUEM
paspylleHHe NyTeM OTDHBA.
a ' é 8
50 2800, \
o 0 2000 -
= .
= joo 1500
20 100}
X ‘
90k, 5007

i ) i » ] | S | 1 1 1
07 Wek 0 F We%h 0 5 WeR0 5 1%

Puc. 77. 3aBHCHMOCTb npefefa TEKYYeCTH OT TeMIepaTypH:
a # 6— MpaMop, pacTsiKeHHe;, 8 — FPaHHT, CXKATHE; 2-— OHPOKCEHHT, CXa-
THe; BCecTOpoHHee nasseHue 500 MIla (mo V. Paiidy m np.); e — medop-
- . Manus ; 3

B raba. 5, 6, 7, 8 MOXHO HaHTH HEKOTOpHE JaHHHIE 06 M3MEHe-
Huax moayas IOHra, BI3KOCTH, NMPOYHOCTH TOPHBIX NOPOL H HeoGXo-
JHUMOTO AJA olpeiesneHHOH AepopMalMH Xu(pdepeHUHaNIbHOTO Hampsi-
JKeHHS B 3aBHCHMOCTH OT TeMIeparypul M JaBjieHus. KaK H3BECTHO,
TeMIepaTypa B 3eMHOH Kope Bo3pacraeT ¢ IiyOuHoi. B pasHbX paii-
.OHax reOTepMHYECKHH rpajgueHT pasnudeH: or 6 mo 150°C/km. Ham-
Bosee vacro Habmomaerca rpaguedt 30°C/km. C rayGuHOH OH, B
obmeM, JOJKeH YOHBATb. Ucxons u3 pasiuyHEIX JaHHBIX MOXKHO
3aKJ104HTh, UTO. Ha mjaaTdopMax B NOAOWIBe 3eMHOH KOpPEHL. TeMI¢pa-
Typa He npesuiuaer 600°C. Ho B 30Hax M B 3NOXH NOBHIIEHHOH TeK-
TOHOMAarMaTHUecKo¥ aKTHBHOCTH, KaK IOKaswlBalOT JaHHHE 006 ycJo-
BHAAX MeTaMoppH3Ma NOPOA, TeMIlepaTypa B KOpe CHJBHO (Ha He-
CKOJBKO COTeH IrpajgycoB) NmonHHMaercd. B HHXHHX CJIOSX KOPH OHa
MoXeT RocTurHyTts 800°C, a BHYTpH HHTDY3MH, HaxojslluXcd B pac-
JIJIaBJIeHHOM COCTOSIHHM, H HENOCPeACTBEHHO MOGJIH30CTH OT HHX MO-
*KeT noJuaTees go 1200—1300°C.
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Ta6nuna 5

Hamenenue mopyas IOura E (TMa) npu uameHennn
BCECTOPOHHEr0 JaBJeHHst P W Temneparypm T
(no ®. Bepyy). AGcomorHpe Beauuul E yKasaum
aag 50 MITa u 25° u 250°C; B gpyrux Kaerkax
yKa3aHo u3mMeHeHue E

p, MIla
Topona T, °C
50 | 00
H3BeCTHAK . . . . « . 63,3 +2,2
Mpamop . . . . . . . 70,5 +5,7
Tlecuanmk ., . . . . . 25 45,7 | +11,6
Tpanur 1 . . . . .. 79,2 -+9,5
Tpamur 2 . . . . . . 80,4 +4,8
Tpasur 3 . . . . . . ] 75,2 +4,3
WsBectHsik . . . . . . —2,8 —1,0
Mpamop . . . . . .. —11,9 0,0
IMecyanuk . . . . . . 200 —5,3 | +11,3
Tpauur 1 . . . . .. —1,8 +7,6
Tpagur 2 . . . . . . —5,3 +3,2
Tpamur 3 . . . . .. —8,2 “+2,9
Basambr. . . . . . . 67,5 +3,3
Ta66po 1. . . . . .. 250 96,0 +3,8
Ta6bpo 2 . . . ... 90,1 +5,2
Ta66po 3 . . . . .. 98,1 +7,3
Bazamr. . . . ... —3,8 +2,2
Ta66po 1 . . . ... 300 —7,7 +2,3
la66po 2 . . .. .. —12,0 0,0
Ta6bpe 3 . . .. .. -10,3 +5,6

BcecToponnee naBieHHe TakKe OKasHBaeT BJHSHHE M Ha BS3-
KOCTb H Ha IPOYHOCTb NOpoA. BospacraHHe BGECTODOHHEIO [ aBJEHHS
BeleT K NOBHILIGHHIO BA3KOCTH, UTQ IPH IIOCTOSHHBLIX HAaNpPSXKEHHAX
3aMeJlIsIeT IJIacTHYECKYI0 aedopMalHio. YTOOb COXpPaHUTb €€ INpex-
“HIOW CKOPOCTb, HEOGXONHMO HOBHCHTL HanpsiXkeHHs. BmecTe ¢ TeM
MOBBHILIEHHE BCECTOPOHHErO NaBJeHHs 3HAYHTEJbHO MOBHUIAeT NpPOY-
HOCTb NOPOAHN Ha cKajbiBaHHe. [lostomMy, xoTa nNedopmanus npu He-
H3MEHHOM HAaNpPAXeHNWH HIeT MelJeHHee, NOPOAA CHOCOGHA CHJILHO
AedpopmupoBaThcss Ge3 pa3pyuleHH$l, TOraa KaK [PH MajioM BCECTo-
POHHEM HaBJEHHH Ta Xe Nopoja Jerko paspyumaercda. Hanpumep,
H3BECTHAK, KOTODHIH NIpPH HOPMaJIbHOM BCECTOPOHHEM [aBJIEHHH Jer-
KO paspyiuaercs, npd BcectopoHHem nasjeHuu 0,5 I'Tla u npu pud-
¢epenuuanbuom Hanpsixkenud 0,6 I'lla Teuer Kak ManoBs3Koe Belle-
CTBO. BuansiHHe BCeCTODOHHEro JaBJeHHSI Ha CBOMCTBa IOPOR HJIIO-
crpupyercs Tabja. 5—7 u guarpaMmoil Ha pHc. 78.

BcecToponnee naBieHHe B 3eMHOH KOpe paBHO BEPTHKaJbHOMY
JlaBJICHHIO Harpyskn Boiulesexamux nopoi. OTKJIOHeHHS OT 3TOro
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Tab6nuua 6

MIpo4HOCTb Ha CKAJbiBAHHE Ts VIS HEKOTOPBIX
MUHEPAJIOB M [JABHBIX - THIOB -TOPHBIX TOPOX
npu Temneparypax T H BCECTOPOHHHX JABIEHMSX P,
COOTHOMEHHE MEXIY KOTOPBIMH NPHOIM3HTENbHO
COOTBETCTBYET HOPMAJIbHOMY re0TEPMHYECKOMY
rpaaventy 30 rpan/km (1,2 rpan/MIla)

(no Jx. Xenunuy)

MuHepan, nopoaa T, °C p, MIla T, MIla
Kamennasi cofb 24 10 77
’ 105 106 120
Kansuur 24 0 14
300 275 238
800 507 28—40
Y3secTHsak 24 - 20 216
150 134 380—439
300 254 350
400 304 184—242
500 500 500—622
Honomur (MuHepan) 24 0 60-—343
Jonomut (nopoza) 24 49 441
' 150 100 397
300 200 443—522
380 300 657
500 500 829—922
500 507 994
Ksapn, 24 0 2500
600 507 1900—2500
Keapuur - 24 0 359
Tlecyanuk 24 28 200
150 101 390—736 .
300 202 204—912
Aprunnur 24 0 235
24 69 432
TauuscTHA CoaHel, 24 26 98
110 70 49
150 100 201
300 200 192
Chanen, 150 101 224—494
500 505 531610
Trefic 150 101 589—703
500 505 432—1130
T'panur 24 0 167
: 24 49 471
150 101 329
500 505 828
Juopur 150 101 613
500 505 710
Dasaset 24 0 262
700 507 531
HuaGas 150 101 510
500 505 546
T'a66po 150 101 529
500 505 817
Ilepaaorur 150 101 448--508
500 107 1080—1212
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Taduuﬁa 7

Hsmenenue BsskocTH 1) Kamennofi coun npu H3MEHeHHn
TemnepaTypu T # BCeCTOPOHHEro aaBaeHMs p
(no ix. Xenauny)

Tlopona T, °C |p, MIla Tﬁi}!ﬁ' n, Ma.c
Kamennas coms npmpop-| 25 0 2,5 3,5.1016
Hast 400 0 2,5 1,3-1014
Kamennas com mekyc-| 25 0 3,5 | 4.1014
CTBeHHas 105 0 3,5 3.1018
29 1,0 3,5 4.1018
105 1 1,0 3,5 }9.qms
198 1,0 3,5 2.1018

Ta6aumua 8

npaBHig .0
Auddepennpamntoe Hanpsxenne! o, — Oy, ﬂ%B 1 eH?de :gﬂb HESHAYHTENLHEL.
HeoGxoumoe Aas AedopManuH B Pasmepe POX HasriBaeTcs Jau-

5% (cmartue), Mlla . TOCTAaTHYECKHM JaBJeHHeM. OHo
T oc Beecropounee pasnenne, MIIa E.;ZH: . IUIOTIﬁ)zCprg;If)’p on, z—
' 0 | 100 | 500 TJIyGHHA MO/ TIOBEPXHOCTHIO, g—
— YCKOpEeHHEe CHJH THAXecTH. Ec-
IO/mckuft Mpamop ‘, aH p=2,5-10%. kr/mM3, To Ha 1 KM
N _xpynkoe . 270 390 YrayGJeHust - BHyTPh - KODbl [1aB-
paspymenne JieHHe MOoBHIIaeTca Ha 25 MIla

égg %gg‘ , gfg (. e. Ha 250 kr/cM?).
500 110 IlnotHocTs mOpox  Kopm e
800 40 riyOHHOH, B 06lueM, NOBHIIIAET-
30/eHroQeHCKHR RIBECTHAK ¢, W CpeLHAq H'HOTHO..C Tb KODH
NpHHHMaeTCs  paBHOM 2,8-
24 Xpynkoe 420 630 -103 xr/M%. 3ro 3mawur, yro npu
150 paspyluenne 390 560 TOJIIIHHE KOHTHHEHTAJbHOH XO-
300 pot 40 KM B ee OCHOBaHHH HaB-
500 340 300 460 JeHne pnocruraer 11000 kr/cm2

: (unum nprbrmxernno.1 I'Tla).

1 Havenenne JuddepernpalbHoro nanps- Cosmecruoe neficteue noshi-
JWeHHs 06paTHO M3MEHEHHIO BSI3KOCTH, IUCHHbIX TEMIIEPATYD M BCECTO-
POHHETO AaBJIEHHS BEAET K TOMY,

UTO B 3€MHOH KOpE, XOTA H MeNJIEHHO, MOTYT pa3BHBAThCA OYEHb
GoabluHe miacTHuecKHe AepopManun Ge3 paspHBOB, a KOrAa pasphi-
_BHl BO3HHKAIOT, OHH NPEHMYINECTBEHHO HMEIOT XapaKTep CKaJHBaHud,
_a He OTpHIBA.
PasnuuHoe usMeHenne CBOKCTB pasHHX HOpPOA OpH H3MeHeHHH yC-
JIOBHH MPHBOMHT K TOMY, YTO COOTHOIIEHHe CBOMCTB TaKie MEHeTCs. -
Hanpumep, npu oTHOCHTeNBbHO HH3KHX TeMIepaTypax BS3KOCTb H3-
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BeCTHSIKa BBIILIE BA3KOCTH IJIMHHCTHIX CJaHIeB, a Ipu Gojee BHCO-
KHX TeMIepaTypax COOTHOIIeHHe Bf3KOCTel MeHsieTcsi Ha oGpaTHoe..

KacateabHbe HanpsiXeHHsl NPH HX KOHUEHTDAUMH BEAYT K HOHH=-.
JKeHAI0 BASKOCTH TODHEX_NOpoA. HanmpuMep, NpH MOBHILIEHHH CKaJbl--
Bammui"ﬁﬁ;ﬁﬁﬁfﬁkﬁﬁa BA3KOCTb H3BECTHSIKA IIPU BCECTO--
ponHemM jasienuu 1000 MIla ymenbmaercs Ha MNOPSAOK (cM..
taba. 3).

i 5’=50 Hha
¥
1
)
v
§
] y T |
S § £=19107c*
S 3
sl S
g x o
2 .
3 2
X 3=
S 3 5
kY RN
% 3 P g .
$ é - ,'z.m'i ,
N Iy 12107
3 12107
Legopmauun £ = 2, ,
¢ 2 ¢+ £ 8 10
Legopmayus, %e
Puc. 78. Poer mnpouno-
CTH HMa - CKaJHBaHHE ¢
pocToM BCECTOPOHHEro
JAaBJCHHS: Puc. 79. 3aBHCHMOCTb Tipejena:
Sz — BcecropoHHee  JAaB- . TeKy4ecTH 30JIeHTOGEHCKOro - M3-
JICHHE; CTPeJKH COOTBET- BECTHAKAZ OT CKOpocTH Jedop-
CTBYIOT TOuUKe paspyue- manuu npH 400°C (mo V. Qai-
HHA H YEKasHBaloOT Ha : . ¢y u zp.).
OTHOIIEHHE MeXAy Hpod- CKopocTb yKasaHa B JOJAX H3-
HOCTBIO M pPasMepoM Je- MeHeHHsT pa3mepa ofpasua B
¢dopmannu CeKyHAY

dTa pO/b KOHHEHTPAUHH CKaJHBAOLIUX HANpsXKEeHUH WJIIOCTPH—
pyercsi WHPOKO pacHpocTPpaHEHHHMH CKJaJKaMH C 330CTPEHHBIMIL
3aMKaMH. EcaM npH H3rHOAHMM CJI0eB B CKJAJKH HanpsKeHUs KOH-
HEHTPHPYIOTCA B 3aMKaX, TO 5TO BeJeT K IIOHHXKEeHHIO BSI3KOCTH B 06-
JIACTH TIOCJeJHHX, YTO B CBOIO Ouepelb Bhi3hBaer o0pa3oBaHHe BCe
6onee octporo usruba. [locnenuuit B KOHIle KOHIOB IIPEBPALIaeTCHd B-
usjoM. Tak 06pasyioTcs CKAaAKH C NJAOCKHMH KDHIIbAMH H OCTPHIMI
H3JIOMaMH B 3aMKax. '
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Ckopocth AedopmManun BIUSIET HA MeXaHHUECKHe CBONCTBA Tes, M
JIpeXJie BCEro Ha mpeAes TeKydecTH. [JoBhillieHHe CKOpPOCTH BejeT K
TOBLILIEHHIO mpeaeta tekydecTd. Ilocaesnuin moxker craTb Bhie
npenesa NpoyHOCTH. B 3ToM ciyuae mo Mepe TOro Kak NOBHILIAKOTCS
H CKODOCTb JAedOopManHu, U Npefes TeKYYecTH, NOCHAENHME MOXKeT
CPaBHATHCH C NMPEAEJOM NPOYHOCTH Ha OTPHIB MJIH CKAJBIBAHHE, H TOT+
Aa niactayeckas Aedopmanus BooOGIIe He NPOHCXOMHT, a4 BOSHHKAET
XpynKoe paspyuierne. lJsi NOCTHXKEHHs IJIacTHuecKoll AedopMmaiuei
SHAYHTEJBHOrO pasMepa HeOGXOAHMO AeGOPMHPOBATH FOPHYIO INOPO-
Ay TaK MeAJEHHO, YTOObl HaKaN/JHBAIOUNIHECS B MOPOAE HANpPSKEHHS
yoleBaju peNiaKCUPOBaTh, T. €. YTOOH He ObLIO MPEBHILEHO ONpefe-
JICHHOE OTHOLIEHHE MEXAY CKOPOCTbIO HAKOIVIEHHS HANpSKeHHH H
CKOPOCTbIO peslakcalud. BricTpoe HakomieHue HampsiKeHU# B 3eMHON
KOpe B TEKTOHHYECKH aKTHBHBIX 06J1aCTAX MPHBOLUT K 3eMJIETPACEHHIO.
A MelJIeHHO HAKAHJIMBAIOIINECS HANPSIKEHHS Ha mratdopMax ycme-
BalOT PEJAaKCHPOBATb JO TOrO, KaK OHH CTA4HOBATCH NOCTATOYHBLIMM
JJ5 paspriBa # 3€MJIETPSICEHHS,

Posb ckopoctH B miacruueckolt medopmaimuu SpKo BHIDaXKaeTcs B
ABJICHHH IOJI3YYECTH, NPH KOTOPOH TBepAbie Teta (B TOM 4YHC/IE H
TODHBIE NOPOAb) MJACTHYECKH AeQOPMHPYIOTCS NpH HANpsKeHHsX,
MEHbIIHX YCJOBHO-MTHOBEHHOrO mnpejena mJIacTHYHOCTH. edopMa-
LU NpH 3TOM HIET MEJJIEHHO, M Npeies IJIaCTHYHOCTH OKa3HBaercs
CHJIbHO NOHMXKEeHHHIM. Uem MeHblle HaNpsiKeHHs, TeM HHXe Mpexel
TIIaCTHYHOCTH M TeM MelJleHHee Jedopmanus (puc. 79). Bosuukaer
BONPOC: MOXeT JiM NpeAesi TeKyuecTH OHiTb KaK YrogHO HH30K? Bo-
TPOC 3TOT MMEeT JHIIb Cyry60 TeopeTHYecKoe 3HayeHHe: MPH CHHKe-
HHHM HanpsXeHWd JedOopMalHs B KOHLE KOHIOB MOXET CTaTh Ha-
CTOJILKO MeJJIEHHOH, 4TO MOoTepsieT BCAKHI HHTEpec AAA TreoJora, Io-
CKOJIbKY naxe JJisi CaMONl MaJofl TEeKTOHHYeCKOH pgedopmanuu Hmo-
‘TPeGYIOTCS MHUJIHAPAN JeT. [103TOMy MOXKHO TOBOPHTH O HEKOTOPOM
«lpelesie NMOJ3YYecTH» H CYUHTATh, UYTO, KOTAA HANpsIKeHHs CIycKa-
J0TCA HHXKEe Hero, Je¢OpMalus CTAHOBHTCHA GeCKOHeUHO MelJeHHOM.
‘OIHEKO ONpefesuTh TAKOH «Ipefes MOJN3YYECTH» JJS TOPHBIX HOpOA,
3aJjerawmux B 3eMHOH Kope, He npocTo. 1o HEKOTOPHIM YCAOBHEIM
JaHHbIM, CKOPOCTb JedopMalHH B 3eMHOH KOpe KMeeT NOpAIOK B
cpepem 1-1077 B roag (T. e. GMIOKH 3eMHOH KODHI MEHSIOT CBOH JIH-
HellHble pa3MepHl, YAJHHAACh B OZHHX HaNpPaBJEHHAX H YKOpauH-
Basgcb B Apyrux Ha 1-1077 cBoero ucxomHoro pasmepa B roa). Takas
CKOpOCTb BBIpaXaeTcs, HaNpuMep, B TOM, YTO Y4acCTOK 3eMHOH KOpH
Anusoir 100 kM yKopauHBaercst WJd YAJHHAETCS 3a rof Ha 1 cm. He-
XOJIfi U3 3TOH CKOPOCTH H M3 NPHOJIH3HUTEJNbHBIX 3HAYEHHH BS3KOCTH
FOPHBIX MOPOJA, MOXHO 3aKJ/IOYHTh, YTO TeKTOHHYeCKHe audpdepeHiH-
ajbHple HanpsiKeHus KoJdebmiorcsa ot 0,03 po 3,0 MITa. Menbuyo u3
3THX UMD MOXKHO CUHTAThb HauboJiee BHLICOKHM 3HaueHHEM TipejeJa
noasyuectd. Ho oH mMoxeT GBITh U MeHbINe,

Moposoe napneHHe BOAB OKa3HBaeT ABOsiKOe AeHCTBHE Ha Trop-
Hbl¢ NOPOAH: (H3HUKO-XHMHYECKOe H MexaHHuyecKoe. (DU3HKO-XHMHYe-
‘CKOe BO3JeHCTBHe BHIPaXaeTcsl, HAllpHMep, B PACTBOPEHHH IOPOIH,-
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0cOGEHHO B MecTaX KOHLeHTpauuu HanpsxeHuil. C pacTBopeHHeM:
CB13aHO OGpa3OBaHHe TAKHX MEJIKHX CTPYKTYPHBEIX (OpM, KaK CTHJIO-:
authl. Ecan mopopa mopBepraercd A depeHUHaJbHOMY JaBJeHHIO,
TO BOJA PacTBOpPsieT BelieCTBO MHHepaJioB Ha TeX MOBEPXHOCTAX, KO--
TOpHle MAKCHMaJbHO CJAaBJeEHBl, ¥ OTJaraer 3TO BeleCTBO B 30HAX.
MaKCHMAJIbHOTO DacTSXKeHHUs WM MHHMMaJbHOro cxkartus. Takoe Ha-
NpaB/eHHOe MEePeOT/IONKeHHe PAacTBOPEHHOro BelllecTBa BeleT K H3-
MeHEHHIO (OPMBl 3eDeH: OHH CTAaHOBATCA YIVIOLIEHHBIMH IO Hampas-
JIEHUIO CAABJHBaHWA M YBeJHUYHBAIOT CBOH PasMepul NO HalpaBJIeHHIO:
pacTsixkeHusi. DTO OJUH U3 MeXaHH3MOB OOpa30BaHHS OPHEHTHPOBAH-
HOM TIJIOCKOH U JIMHeHHON TeKCTYp. ,

Mexannueckoe BO3jeficTBHEe NOPOBOH BOABL MNMPOTHBOPEUHUBO H.
aBofictBeHHO. C OJHON CTOPOHB, NOpPOBasi BOAA CJYXHT CMAaskKoH, .
obJieryamoleli CKOMbXeHHe MEXKAY 3epHaMH, UTO BeJeT K HOHHKEHHIO:
30b¢heKTHBHON BS3KOCTH FOPHOM NOPOJAB,, K CHHXEHHIO €e COIpPOTUB-
JasieMocTH AedopMalMOHEBIM cuiaM. Ilopoma mpuobperaer G0JbIIYIO-
TeKy4ecTb., XOpOUIO M3BECTHH IJIBBYHB — MIECKH, HACHIUEHHHE BOJOH.
¥ TpeBPATHUBLIHECA B TEKyyyl MaccCy. JKCNEepHMEHTH C THICOM H
CepPNIeHTHHUTOM TOKa3ajH, 4TO, KOTJa NpH HarpesaHuum (rumca 1o
100°, cepmentunura Ao 500—600°) npoucXOAMT [HerHApaTanuf H
KOHCTHTYLHOHHAasl BOZA BbljleJifieTcsi B NOPHI, Ipeaes TeKyueCTH 3THX
nopoJ 3HayMTeNbHO cHHXaercd. Hanpumep, as cepneHTHHHTA NpH
BcecTOpoHHeM naBieHuu 350 MIla, tTemnepartype 25°C npenen Teky-
yectu paBeH 550 MIla KacaTeibHHX HanpsikeHuil. [IpH HarpeBaHUH.
10 500° on onyckaercsa ao 350 MIla, a npu 600° nagaer no 150 MIla.
Ecax BOJa M3 NMOpP YXOAWUT HApYXy H HOPOJa CTAaHOBHTCH CYXO#, ee
BA3KOCTb U Npejesa TeKyuyeCTH CHOBa BO3pPacTaloT.

C apyroit CTOpPOHH, NOPOBOE AaBJieHHe CHHUMaeT C TBEpAOro CKe-
JleTa TOPOAB 4aCTb BCECTOPOHHETO JapijeHus. JddeKTHBHOe Aapie-
HHe MeX/]y TBepAbIMH 3epHaMH OKa3bBAeTCs PaBHBIM Pa3sHOCTH MeX-
Ay JHTOCTATHUECKHM JaBJeHHEM H JaBJieHHeM IOPOBOH BOJBI:

Pad)rb =chene-r - Pnop. pona-

Ecau mopoBoe JaBjeHHe AOCTAaTOYHO BEJNHKO, TO OHO BeJeT K MNOHH-
JKeHHIO He TOJILKO BSA3KOCTH M Npejesia TeKyyecTH, HO H mpejeia:
npoyHocTH mopod. [TocienHee 0O6CTOATENBCTBO MOXET IMPHBECTH K
COCTOSIHHMIO, KOrja MpH NOBHILEHHH HaNpsiXKeHH# ropHas mnopojaa He
nedbopMHupyeTcsl IJIaCTHUECKH, a packanniBaercsi. C aTHM cBfidaHa H
HaBeJieHHast CEeHCMHUHOCTb, NpOfABJAIONlasicss B CBA3M CO CTPOUTE]b-
CTBOM HCKYCCTBEHHBIX BomoxpaHuaum. IIpH nocrpoiike mnocjelHHX
BOZa NPOHHKAaeT B TPEUIHHH H NOPhH OKPYXaIOWHX MOPOA, Npelerk
NPOYHOCTH KOTODHX NpPH STOM CHHIKAercs, W MOJ BJHAHHEM HepaB--
HOMEpHO paclpefie/leHHOH Harpy3kd NPOHCXOAAT CMEUIeHHS BHYTPH
MaccuBa. M3aMeHeHHe BSI3KOCTH M Ipejesa IPOYHOCTH C J(aBJleHHEM
TaKOBO, YTO Ha GoJbulell rayOHHe O] NOBEPXHOCTHIO NOPOBast BOAA
B GoJbluefi Mepe CHOCOGCTBYET DPasBHTHIO ILJIACTHYECKHX Jedopma-
IHH, TOrAa KaK GJHXe K NOBEPXHOCTH INPHCYTCTBHE BOAB Beler K
3aMeHe MJacTHuecKoH gedopMmalyH paspbiBaMHu.
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- OGbIuHO,  €c/iM TOPHI COeJMHEHB B €XHHYI0 NpPOMEIBAEMYIO BOJON
CHCTeMY, B HHX yCTaHaBJIUBAaeTCH [aBJjieHHe, PaBHO¢ Becy BhilieJe-
Kalero cronba BOAB, T. €. THAPOCTATHYECKOE AaBJeHHe. [10CKOMbKY
{IJIOTHOCTb BOJABl MeHbIE IJOTHOCTH NOPOJH, HOPMalbHOE TMAPOCTa-
THYECKOe JaBJeHHe B 2,5—3 pasa MeHwpule JguroctaTHueckoro. OxHa-
KO BCTPEYAIOTCA CJAyYad aHOMAJbHO BHICOKOrO BHYTPHIOPOBOrO AaB-
JIeHHsl BOABI, KOTOpPO€ MOXeT nNpHOJMXKAThCA K JIHTOCTATHUECKOMY,
Jocruras 0,9 nocaensero. Takue aHOMaJbHO BHICOKHE [ aBJEHHS .CO3-
JAaloTcsd, HallpHMEp, eCJiM HEKOTODPHH 06beM NOPUCTOH MOpOAH, 3amne-
YaTaHHHHA B BOJOHENDOHHIaeMYyI0 H HeledOPMHPYeMYI0 060J04KY,
HaXOAUBUIMACA NEPBOHAuaJbHO Ha GoJbluell rJyGHHe, B pe3yJbTare
NPOIECCOB 5PO3HH OKa3biBAeTCs NPHOJMKEHHEIM K IOBepXHOCTH. Co-
XpaHasa [aBJjeHue BOJAH, NMPHOOpeTeHHOe Ha Ooxablieli rayOuHe, OH
‘OKa3blBaeTCsi ¢ HEHOPMaJbHO BBHICOKHM JJs MeHblLIeH INIYOHHE MOpO-
BhIM JaBJeHHeM. AHOMAJbHO BBICOKOE JAaBJeHHE MOXeT NPHBECTH K
BEIOpOCY BOAL Ha IOBEPXHOCTb. EC/H NOPOBOA XKHIKOCTBIO SIBIASAETCSH
He BOJa, & He(Th, MOIYT NOCJIeNOBATh BHIOpOCH HedTH ¥ rasa. [lpu
JABHXKEHHH K MOBEPXHOCTH.BOAa, HedTh M rasel MOryt nedopmupo-
BaTh BHINEJeXalllHe IOPOAL U, CJIefOBATEJNBHO, CIOCOGCTBOBATH BO3-
'HHKHOBEHHIO HEKOTODPHIX CTPYKTYpHHIX (popM. Hampumep, aHOMasbHO
BBHICOKHE AaBJieHHsI BOABI H Tas3oB y4acCTBYIOT B KauecTBe CYLIECTBEH-
HOro MAONOJIHHTEeJIbHOro (hakropa B o6pasoBaHHH CKJAaJOK Hariera-
HHUS [JHANHPOBOrO XapaKTepa B TJIMHHCTHIX OTJOXEHHSX, NPHBOAA K
JIOHMKEHHIO MJAOTHOCTH nNopox. IlpumepaMu MOryT CAyXHTb [VIHHH-
cTole. auanupel Kepuenckoro, TamancKoro, AmmepoHCKOTO IOJYOCT-
poBoB B KpriMcko-KaBkasckoii o6GaacTH. »

[TponcxoxneHue BOAH, 3aNOJHAIOMEH NOPH, MOXET OHTb pas-
JH4YHBIM. Boja MoXeT: MPOHUKHYTb C NOBEPXHOCTH H 3aTeM OHTb «3a-
[IeYaTaHHOH» B MOPHUCTHIX NMOPOJAAX NOA BOXOHENPOHHIIAEMOH TJIHHH-
CTOH NOKpHIIKOH. Ho 3T0 MoXer ObiTh BOJa, paHee BXOAWBIIAsA B
KPHCTAJJIHYECKYIO pellleTKy MHHepaJoB (T. €. KOHCTHTYLHOHHas BO-
Jla), KoTopas BhlJeausach NPH HarpeBaHHH nopoanl. leruaparanus
BOAHLIX MHMHEPaJOB MpeAcTaBiser cofoi OGBIYHBIN mpolecc HOpHU Me-
-TaMopdusme nopoxa. Hanpumep, BenectBo, cocTosiliee H3 MYCKOBHTA
U KBaplia, NpH MeTaMOP(QHYECKHX peaKUHAX HEepPexXOUT IPH TeMIle-
parype 600°C u BcecropoHHem naBiaeHud 250 MIla B KajaueBHH mO-
JIeBOH WINMAT M CHJUIAMAHHUT C BblfeJeHHeM BoAH. [Ipu stom o6uiui
06beM TBeplOH .M XKUAKOH a3 yBeaumuuBaercad Ha 14% wu coorser-
‘CTBEHHO YMeHbIUAETCH IJIOTHOCTD. ,

JTOT mpolecc yBeJHYeHHST 00beMa M YMEHbLICHHS IJIOTHOCTH IIO-
POA B XoHe MeraMOp¢u3Ma HrpaeT CyILIeCTBEHHYIO POJb B (HOPMHPO-
BaHUM CTPYKTYP 3eMHOH KopH (CM. HHMXe B 3ToH ruase). OIHaxKoO
COCTOSIHHE 3TO MMeeT BPeMeHHHBII XapakTep: Hoc/je . TOro Kak BOja
BHIHAET H3 JaHHOTO o6beMa MOPOXA, IJIOTHOCTh IIOCAEIHHX CHOBAa BO3-
pacraer. :
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HEYCTOMUYMUBOCTb MNACTUUECKOM
LEDOPMALIMU

Tonbxo naactuyeckas pedopManusi Majoro pasmepa, MPOHUCXOAsA-
Iasg B M30TPOMHOM M ONHOPOAHOM Tejle H Pa3BHBAOLIasiCA B TeYeHHE
KOPOTKOrO BpeMeHH, GhiBaeT OJHOPOJAHOH, T. €. TaKoi, Koria Bce 4a-

Puc. 80. Ilnacruueckoe
pacTaXKeHHe CTepKHA:

a — o6pa3oBaHue IuefikH,
6 — TpemlHHa BA3KOIO
CKaJILBaHUS

CTH Tesa Ae(OPMHPYIOTCS NPaKTHYECKH
.ofMHaKoso. Ecau maacTHueckas jne-
dopManusg npesBHILIAET HEKOTOPYIO BeJIH-
YyHHYy W TeM 6oJiee HMPOHCXOIHUT B TeJe
3HAYUTENbHHIX Pa3MepoB, B €€ Pa3BHTHH
OOBIUHO NPOABJASETCA HEOJZHOPOXHOCTD:
OJHH YYacTKu Tenaa AePopMHPYIOTCS OB~
cTpee, ApyrHe OTCTAIOT.

IlpH mIacTHUECKOM pAaCTAXKEHHM Ta-
Kasg HeyCTOHYMBOCTb AedOpMaLHM BeAeT
" K o0pa3oBaHu0 <«iueliku». Pacrarusae-
‘MHIH nJjacTHuHei# crepxeHb (puc. 80)
JedOpMHPYETCS PaBHOMEPHO TOJBKO B
Havaje, nmoka paedopMalus elle OueHb
Hesenuxa. [lo Mepe Toro kax medopma-
IHS BO3pacCTaeT, OHAa KOHIEHTPHPYETCS
B HEKOTOPOH 30HEe CTepXKHA, H IOCAek-
- HAA CTAHOBUTCA Bce GoJjiee Y3KOH (pHuC.
-80,a). B 30He KoHueHTpauuH cedeHue
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Puc. 81. [ducrapmo-
HHYHOE uarubanue
C/I0eB, HMEIOIIHX Ppas-
JIHYHYIO BS3KOCTb NPH
OIMHAKOBOM TIPOAOJIb-
HOM COKpallleHHH.
BsskocTe yMeHbLIaeT-
ca or ciaos 1 K crowo
5; nepBOHaYaJbHAS
MOIIHOCTb KaXJ0ro
HYMepOBaHHOTO  CJIOS
6HJla  OAHWHAKOBOH W
paBHsJach  Tenepell-
Hell MOUIHOCTH cJ0d
1; B ciaoe 1 mnpouso-
1eJ TOJbKO H3rub, B
caoe 5, BASKOCTh KO-
TOPOro paBHa BS3KO-
CTH BMellamollel cpe-
JBl, TPOMU3OILIO TOJb-
KO THpPOJ0JbHOE CIVIIO-
LUIYBaHHe; = POJb  MO-
CJIeIHEro HapacTraer
or croa 1 x caow 5.
Cmou  HaxomATCd B
cpede C HH3KOH Bs3-
, KOCTBIO



CTE€PXKHA COKpalllaeTcs, YTO IPH COXPAHEHHH BEJHYHHB HArPy3KH Be-
A€T K COOTBETCTBYIOLIEMY MOBHIIEHHIO HanpsikeHuH. OaHOBpeMeHHO
BSI3KOCTh B 30He Y3KOrO CeYeHHS MajaeT, H 3TO BMECTe ¢ HapacTaHHEM
HanpsKeHUH NPHBOAMT K JIaBHHOOGDA3HOMY yCKOPEHHIO Ipomecca he-
dopmanuu. Ilocnennss 3saKaHUHBAaeTCs PaspuBOM, KOLAa KOHHEHTPAs
UHs HalpsXeHHH NOCTHUraeT mpegesna npounoctd (puc. 80,6). lei-
Ky 06pasyloTCA M B CJIOSIX FOPHBIX MOPOJ, NMOJBEPraeMEIX PacTAIKEHHIO
(cM. c. 138).

HeycroiiuuBocth mnactrueckoii pedopMalmu NpOSBASETCS U npa
cxarud. Oco6eHHO APKO 3TO HabJIORaeTcsa NPH CXKATHH TOHKHX TJia-
CTHH B HalpaBJeHHH MX IUIOCKOCTH (IpPOAoAbHOe cxkatue). Tlna-
CTHHKHM J1e(OPMHDPYIOTCS OLHODOAHO JIHINb B CaMOM Hauaje nedop-
ManHH, a 3aTeM TepsAIOT YCTOHYMBOCTb M u3rubawrca. B reosoruue-
CKOH 06CTaHOBKE HMEHHO TaK 06pasyloTcsi CKJAAKH NPOJOJBHOTO H3-
ru6a, T. e. U3rHGH CJI0EB TOPHBIX MOPOA, 06pas3oBaBLIHeCS NOA BJIHS-
HUEM CXKaTHf, HaNpPaBJEHHOIO NapajseNbHO cJosaM. CKIafKd npo-
ROJbHOrO 1H3ru6a BO3HHMKAlOT TOr4a, KOrAa H3rub TpeGyeT MeHbluel
3arparhl paGoTH, 4eM pPaBHOMeDHOE COKpallleHHe CJOS B ONHOM Ha-
npaBJIeHHH U YyTOJILIE€HHE -€ro B Apyrom 6e3 usruba. Jlas Kaxaol mo-
POAH H KaXJABIX J@HHBHIX YCJOBHH (TeMIlepaTypH, BCECTOPOHHEro
ZaBJICHHS,, BeJIMYMHBl HalpsXKEHHH) CyIlecTBYeT HeKOTOpasi KpUTHYE-
CKas TOJIHHA caosi. Koraa cioft oKaswBaercs ToJe, OH AedOpMH-
pyercsi Ge3 usrmba; Korja cJOH TOHbUIE KPHTHUYECKOH TOJINUHBI, OH
CMHHaeTCs B CKgaaKH.

Ilpu nepebeQe OT OJHOH NMOPOAH K APYroH ¢ HHOH BA3KOCTBIO Me-
HAETCA M KPHTHYECKas TOJUIMHA cJoeB. UeMm HuXe BA3KOCTH MOPOAH,
TEM TOJIle CJAOH, KOTOPble MOI'YT IPH NPOAONLHOM CIKATHH Ae(POPMH-
poBatbcsl Oe3 usruba. IloBhlleHHe BASKOCTH BeAET K H3rHGaHHIO B
CKJaiKu Bce GoJee TOHKHUX CJIOEB.

Ho u B Tex cayuasix, Korja npogojbHOe cXaTHe BHI3HIBaeT H3ru6
CJI0s, HapsAy ¢ u3ru6oM OOBIYHO pa3BHBAaeTcsl M OXHOpPOAHas Aedop-
Malus cJost (Mbl MOXKeM Ha3BaThb ee NPOAOJBHBIM CIUIIOUIMBAHUEM).
CrnenoBaTesbHO, COKpallleHHe TOPH3OHTAJbHOH NPOEGKUHH ¢JOS IpH
€ro NpOAOJBLHOM CXKAaTHH OCyIlecTBJsfeTcs KOMOHHHPOBAHHBIM JeiCT-
BHEM [BYyX OJHOBDEMEHHO pa3BHBAIOIIUXCA MPOIECCOB: u3ruba H
PaBHOMEPHOIO NPOJOJLHOIO CIVIIOUMIUBAHHA. DKCIEPHMEHTH H HaBJII0-
JeHUsl B NPUPOJE II0OKa3bIBAIOT, YTO OTHOCHTENbHAsi POJb 3THX ABYX
IPOLECCOB B pasHbIX cayyasax pasauuHa. CoKpallleHHe TOPH30HTAaJb-
HOH IIPOEKLHH CJOSl B Pe3y/bTaTe TOJbKO MPOLOJbHOIO CIJIONHBA-
HHSl WJH TOJIbKO H3rHGaHus B CKJIAJKH NpeACTaBJaseT. KpaiiHHe cay-.
yau. IlepBbili MOXeT HPOSBHTbCS B OU€Hb TOJICTHIX CJOSX TOPOX €
HU3KOH BSI3KOCTbIO, BTOPOH B UHCTOM BHJAE NpPOSBJISETCS B TOHKHX
eJ108x HanboJee TBEPABIX MOPOS.

BsaumooTHOIEHne MeXAy H3rHOOM H PAaBHOMEPHBIM NPONOJbHBIM
CIVIIOIIUBAHUEM 3aBHCHT TakKXe U OT pPa3jiludsid MeEXJAY BfA3KOCTHIO
IaHHOIO CJIOS M BASKOCTBIO TOH CpeNH, B KOTOPYIO OH IOTpyKeH.
Ecau caofi ¢ Goablnell BSI3KOCTBIO HaXOZUTCH BHYTPH HeECJOHCTOl
Cpellbl ¢ MeHblLIeH BA3KOCTHIO, TO, UeM GoJblle KOHTPACT MEXIY BHA3-
KOCTSIMH CJIOS H CpelHl, TeM B 6oJiblllell Mepe NMpH NPOJOJbHOM CXKa-
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THH cJlos npeobianaer Mexanusm u3ru6a. Eciu B oaHy u Ty Xe cpe-
Ay C OTHOCHTEJNBHO HHU3KOH BSISKOCTBIO MOTPYKEHHl CJOH ¢ GoJbliel,
HO pa3HOH BSI3KOCTBIO, TO B CHJIY TOJNbKO UTO OTMEUEHHOH 3aKOHOMEp-
HOCTH IIPH OJHOM H TOM e FOPH30HTAJbHOM COKpalleHHH CJOH OKa-
KYTCH CMSTHIMH B CKJaJKH pa3HOro pasMepa, T. €. CKJag4yatocTb Gy-
Jer pucrapmonuyHoit (puc. 81). JIBoHcTBEHHOCTb MeXaHH3Ma NpO-
AOJIPHOTO COKpalleHHs CJOHCTHIX TOJIN HOJKHA YUHTHIBATBCH IIPH
00bACHEHHH CKJAaLOK.

Ilpu npomosbHOM H3rHbe NAuYKH CJOEB IPOHUCXOIMT CKOJbKEHHE
cnoeB Apyr mo Apyry. KaXawifi clOH CKONB3UT OTHOCHTEJBHO HHUXKe-
Jiexallero K CBoAy aHTHKJAHMHAJH, a OTHOCHTENLHO BhHILIEJNEXKANlero —
K 3aMKy CHHKJHHaJH. TOJBKO Ha OCSX aHTHKJIWHAJEeH W CHHKJIHHA-
Jiefi B3aHMMHOro IpPOCKAaJb3BIBAHHSI CJoeB He npoucxoaut. CKoJibikKe-
HHe CJIoeB ADYr MO ApPYry, o0YycJOBJeHHOEe MeXaHHUeCKHMH pasjena-
MU MeXJ1y HHMH, HeoO6XOAMMO, YTOOB MOLIHAas ToJma cJoeB Obljia
cMsATa B cKaaiku. Ecau 6l BO3MOXKHOCTb CKOJBXKEHHSI OTCYTCTBOBA-
Jla, B 3eMHOH Kope He OblIO OBl CKJIaAOK: NMOJA BJAMSHHEM TEKTOHHYE-
CKOTO TODH3OHTJIbHOrO CXKaTHSA INOPOAB KOpPHL I[OCJe HEKOTOPOro
TPOJOJBbHOTO PaBHOMEPHOTO pacIJIIONIMBAHHMS paspymIMJIHCh Obl 11y-
TeM 06pa30oBaHusg B HHX pa3JIOMOB,

V3BecTHE HONBITKH TeOpPeTHYECKH ONpefelJHTb pasMmep CKJAIaq0K
(mnuny BOJMHBI) B 3aBHCHMOCTH OT CBOHCTB CJIOSL M INpUJIaraeMod cH-
Jbl NPOROJBHOrO cXatus. Pellenne Takod 3ajmauu B oOleM BHIe,
T. €. JJf MOLIHOH NayKH, cOCTOslled M3 MHOTHX CJO€B C Pa3HHIMH
CBOWCTBaMH, BCTpeyaeT OoOJbliNe MaTeMaTHueckue TpyaHocTH. Ilo-
3TOMY 3ajlaya 3Ta CTaBHJach AJS NpelesbHO YIPOINEHHLIX YCJIOBHL.
IlpeumymiecTBedHO paccMaTpHBaJjoch H3rHbaHHe OAHOrO cJOf, Haxo-
JAIlerocs B cpelie, OKashBalOlled MaJjoe CONPOTHBJEHHe ero xedop-
manun. MMesoch B BHAY TONBKO camoe HauaJo paedopMmalinu, Korja
aMIJHTYAa CKIAJOK ellle OYeHb Mana, a (OpPMY HX MOXKHO CUYHTATh
CHHYCOHZaNbHOH. v

B wacTH TakKHx pacueTOB INPUHHUMAJOCh, UTO JHedopMUpyeMBIH
ciaoii sBasiercs ynpyruM. OH npupaBHHBajdcs K 6Ganke wujd K nJja-
CTHUHKe, W pelllajach IJIOCKast 3ajava, T. €. paccMarpuBanach xedop-
MalHsf B IJIOCKOCTH, I1apaJjiyiesbHOU JeficTBHIO cuanl cxartus. Kuac-
cuyeckde pabotsl B 3ToHl obaacti npuHajpiaexar M. CMmoayXoBcKomy,
C. Tompamreliny, M. Buo. Ecan cuntate cjofi ynpyroi nJacTHHOR
TOJILHHOK A, MOMEIEHHOH B MAJIOBS3KYIO cpely, TO IPH NPOAOJbHOM
CXKaTHU OH 06pasyeT U3THOB ¢ AJHHON BOJHH

W —=anh l/___E___
(1 —+2)F

rie W — pauna BOJHBL, BKJ0Yalomasl IBa COCeIHHX H3rHba: BHIIYK-
JAbl U BOTHYTHIH (T. €. CKJajgKa B re0JIOTHYECKOM I[OHHMAaHHH paBHA
W/2);, E-—wmonyas IOnra; v— koadpduunent Ilyaccona; F —cuaa
CKAaTHS.

Mkul BHAHM, YTO B 3TOM cJydyae pa3Mep CKJIaJOK 3aBUCHT He TOJb-
KO OT CBOHCTB aedOpMHpPYeMOro MaTepHasja, HO H OT NPHJIOXKEHHOH
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cunbl. OZHAKO, NOCKOJBKY NPH MeIJIEHHHX TeKTOHHYeCKHX nedopma~
nusix 66JbLIYIO POJb, YeM YNPYrocTb, HIpaeT BA3KOCTb MOPOA, 3HAUH-.
TeJbHHH HHTEpec NpeAcTaBJjgeT cepusi pabor, nocesAmeHHas aedop-
MallHH BSI3KOTO CJIOSI, [IOMEILEHHOrO B BA3KYIO XKe CPEAy, HO C MeHb-
‘1iel BSI3KOCTbIO. OCHOBHHIE PabOTEl STOTO HanpaB/leHHs ObIIH BHIIOJ-.
Herul I'. Pam6Geprom (1985) u M. Buo.

Ilpu nponOJBHOM CXKATHH BSI3KOTO CJOSI B NOCJHEAHEM = OLHOBpe-
MeHHO o6pasylorcs BOJHH PasHOi AJuHH. Ho BosHa oxHoli ompepe-
JICHHOH JUIMHBI pacTeT = GbicTpee Apyrux. Pasmep Ttakofi «momuHaHT-
HOH» BOJIHBI onpefenasieTcs Kak :

Wd =2nh —_—
6!"2

rae u; — BSA3KOCTH CJIOS; Mo — BA3KOCTb BMeMAIoWed cpean; h—
TOJINIMHA CJIOS. ~

9T0 ypaBHeHHEe CNpaBeJJIMBO JHIUb AJs Hauana mnpouecca. OHo.
nepecraer AeficTBOBaTh, KOTJAa BSI3KOCTH CJIOSi M BMel[awilell Cpexn:
6/113KH, T. e. orHomeHHe Wg/h mano (MeHbiuie 5). Mbl yXe Buuenu,
YTO B 3THX YCJAOBHAX H3rHG CJOs B 3HAUHTEJNBbHOH CTemeHH 3ame-
HSIeTCS ero NPOXOABHHIM chJomuBaHueM 6e3 usru6a. Ha stor npo-
Iecc yKasaHHOe YpaBHEHHe He PacCYHTAHO.

Takum o6pa3oMm, B npeanojaraeMbiX INPOCTHX YCHAOBHSIX [JHHA
CKJIaZOK B BSI3KOM CJIO€ OT pasMepa NPHJOXKEHHOH CHJB He 3aBHCHT.'
JJuHa CKJAafoK pacTeT NPSAMO INPONOPLUHOHAJBHO TOJIIHHE CJOA K
IPONMOPLUOHAJBHO KODHIO KyGHUeCKOMY H3 OTHOLIEHHS MeXAy Bsi3-
KOCTAIMH CJOS1 H BMeINalell cpeanl.

Ecan B medpopmanum yyacTByeT mauka CJIOEB, TO BCe 3aBHCHUT OT.
TOr0, HACKOJbKO CBOGOIHO NPOHCXOAUT CKOJIbXKEHHe CJoeB OTHOCH-
TeJbHO APYr Apyra. Ecau TpeHHe MeXAy CJOSMH UPE3BHIUAHHO BeJIH-
KO, TO 3TO PaBHOCHALHO TOMY, YTO Hauka AedopMHPyeTcss Kak eIu=
HBIH CJIO¥, TOJNIMHA KOTOPOrO paBHa TOJUIHHe BceH mauku. Ecan
MeX1y cJosiMH obecreueHa HIeasbHasi cMasKa, npuueMm pgedopMH-
pyeTcsi mayka pasHBIX MO TOJLIAHE ¥ BSA3KOCTH CJIOeB, Haxojsmiascs
B BsI3KOH BMewlawiueil cpeje, TO «IOMHHaHTHas» BOJHA OyIeT UMeTb
ILJIMHY

W, =2k (&) "
. 6u,

rae n— 4HCJaO CJOEB, T. €. nh— o0liast MOUIHOCTb NMAauyKH.

CaenoBaTenbHO, pasMep CKJA2A0K, 06pa3yeMHIX NaykKoH CJIOEB,
CKOJIB3SIIUX JAPYr 1O ApYyry Ge3 TpeHus, Bo3pacraeT IO CPABHEHHIO C
pa3MepoM CKJIAaJOK B €IUHHYHOM cjoe B n'/® pas. OueBuaHo, YTO pe-
aJbHBIE CJyuyau NOJIXKHBI HAXOZUTbCSI MeXIY./IBYMs KpadHHMHM Bead-
YHHAMM, DABHBIMH n B CJyyYyae OTCYTCTBHs CKOJbXKeHHst H n'/® npu
HUYTOXHOM TPEHHH.

TeopeTruueckoe paccMOTpeHHe npouecca H3THOAHUA BASKHX CJIOEB
B CKJAIKH [I0Ka3aJo, 4TO BHavuase CKJIAHKH, JOJKHH DAacTu MejJieH-
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HO, a 3aTeM HacTylaeT CTajusi 3HauUTeNbHO 6ojee OGHICTPOrO HX poO-
cra (B3pHBHOE CK/IaJKOOOGpa3oBaHue). :

B HeKOTOpHX pab0Tax pacCMaTPHBAJIOCh BJHSIHHE CHJB TAXKECTH
_Ha u3rubaHue BsI3KOro cJjof. Hampumep, ecau BASKHH CJOH JIEXKHT
Ha BS3KOM Xe THAXKeJoM ¢yHAaMeHTe, TO «JOMHMHAHTHasg» BOJHA
paBHa

rae F—cuaa cxkaTusi; p; — IVIOTHOCTb (YBAaMeHTa; h— MOIIHOCTD
caos. DTO ypaBHeHue AaeT pa3Mep BOJHH, BCEUEJNO 3aBHCHMBIH OT
CHJL TAXKeCTH. Pacuer mokasmiBaer, 4TO B 3aBHCHMOCTH OT BeJIHYH:
HH felicTByomei cuinl F otHomenHe Wg/h MeHsercss npuOJaH3HTe/Db-
Ho oT 12 no 17. B aToM cayuae Ha AJHHY CKJaJOK TaKXe BJIHsSET He
TOJBKO CHJIA THAXKECTH, HO H BSA3KOCTb, B CBA3M C YeM pacueTnl IpH-
HUMaIOT GoJiee CJOKHBIA XapakTep.

JdedopMaunu CJIOHCTHIX TOJIL FOPHHX MOPOA B NPHPOAE IPOHCXO-
AAT B 6oJee CAOXKHOH OOCTaHOBKe, YeM NpPEANOJaraioT 3TH pacdeTH,
W ONpelensioTcs coyeTaHueM GOJBIIOrO 9HCIAa Pa3HOOOPa3HHX (ak-
topoB. Cpelln HMX — H M3MeHeHHe CBOHCTB MOPOAX B mpoiecce jedop-
Mauud. Hanpumep, sicHo, uTo B Xoje AepopManun MeHseTcs BA3KOCTb
nopon. Ecau oHa ocraBanach Ol NMOCTOSIHHOH Ha BCcex CTajusx ne-
¢opmanuy, cJIOM B npolecce H3rHOGaHUss B KaXABH MOMEHT HMeJH
6bi OHY M Ty e KpPHBH3HY Ha 6OJblueil YacTH NONEPeYHOro npodu-
Js CKJajKM, a 5TO O3HAuaeT, YTO NOBCEMECTHO MOJXKHH Oblin OH
BCTpeuaTbCs BeepooGpasHble CKJaAKH, KOTOphe KaK pas XapakTepH-
3yiOTC COXpaHeHHeM OAHOH M TOH Xe KDPHMBH3HH B Ipejesax MNOUTH
BCcell INMPHMHH BHIIYKJOro WJH BOrHyTOoro usru6a. To, yro oHu Berpe-
YaloTcs MHOrO pexe, YeM CKJAAaAKH C NPAMBIMH KPBUIBAMH H OCTpHI-
MH 3aMKaMH, T. €. C Pe3KHMH H3MeHEHHSAMH KPHBHU3HBI B Ipejenax
ONHOH CKJAajKH, MOKa3eBaeT, 4To AeOPMAalMH pacnpeneasIorcss He-
pPaBHOMEDHO, KOHIEHTPHPYSCh NPEUMYIIECTBEHHO B 3aMKax CKJIalok.

MoXHO AyMaTh, YTO Pa3BHTHE BBHIUHCJAHTENbHOH TEXHHKH PacUIH-
PUT BO3MOMKHOCTH TEODETHYECKOrO HCCJIeJOBaHHUs CK/IaaYaTHX CTPYK-
typ. Ho He caeayer 3abmiBaTh, uTO (H3HYeCKOe MOJENHPOBAHHE 5B-
JsieTcsl B HEKOTOPOH Mepe aHaJOroM BBHIYHCJMTEJbHOH MaUIWHBI, [03-
BOJISIOIIEN 3HAYHTEJbHO BapbHpPOBATb H YCJHOXHITH YCJNOBHS M MHOJY-
yaTh OGOGIIEHHHIH pe3y/bTaT MX COBMECTHOrO BJIHSTHHA.

HeycroitudBocTb NJacTHYeCKOH AepopMaliu NpOsABJAAETCA U IpH
npocrom capure. Ilocse Toro Kak AegopManuss AOCTHTHET 3aMeTHOH

L™ [0 22

Puc. 82. Pasputue jfedopmaluH Npu CRBHre:
a—Hauano JedopMaumn; 6 — KOHIEHTpanus Jebopmauuu; 8 — BA3KHH
. paspuB . o
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BEJIMYMHBI, OHAa HaYHHAeT KOHUEHTPHPOBATBCS B HEKOTOPOH 30HE, H
nocyefHsist CTaHOBHTCSL Bce yxke (puc. 82). Ilpoumecc KoHIEHTpamuu
M YCKOpeHHA AedOpMauuH 3aKaHUYHMBAETCH BA3KHM DA3PHBOM, KaK H
TIpu 00pa30BaHHH LIECHKH.

BJIUMAHUE HEOAHOPOAHOIO
CTPOEHMA F'OPHbIX MOPOA
U NX TONL,

HeonHopoaHOCTb CTPOEHHS TOPHBIX LIOPOA M HX KOMILIEKCOB CY-
IIECTBEHHO B/IUseT HAa Da3BUTHE IIaCTHYECKHX AedopMmauuii M ofpa-
30BaHHe PaspbiBOB. HeonHOPOAHOCTD CBfi3aHA ¢ 3epHHCTOCTHIO H aHH-
BOTPONHON  KPUCTANNMYeCKOH CTPYKTYpOH 3epeH, MNOJUMHHEpaJb-
HOCTbIO, TPELIHHOBATOCTHIO H CJOHUCTOCTDHIO.

B cBsA3u ¢ TeM uTO GOJIBIIMHCTBO TOPHEIX HOPOX 3ePHHCTHI, Je-
¢opManuM B HUX MOTYT NPOHCXOAHTH NYTEM JHGO MeEX3epHOB8020,
JUG0 BHYTPU3EPHOB020 CKOAbNHCEHUS. MeXK3epHOBOe CKOJbMKEHHe Xa-
paKkTepHO 1711 OGJOMOYHBIX IOpoJ 6e3 IEeMEHTa WJIH C PHIXJAHM Ie-
MeHTOM. B atux ciyyasx mpu aedopmauuu mOpoAb 3epHa ee Npak-
THYECKH He NeQOpPMHDPYIOTCH, a JIHLIb IepeMelaloTcsi W BpallaloTcs
OTHOCHTEJIBHO APYT Apyra. '

ITockonbKy naactTHuecKne pedopMalur OGYCJHOBJHBAIOTCH Kaca-
TEJIbHEIMH HaNpsKeHUsIMH, NepeMellieHUs 3epeH IIPOMCXOAAT IO Ha-
OpaBJeHUsIM, BO3MOXKHO O6oJiee OJH3KHM K MJOCKOCTSM MaKCHMaJb-
HHIX KacaTesbHbIX HanpsikeHui. ITo ABYM compsikKeHHbIM HampasJe-
HHSIM, 3aBHCSILIHM OT yrjia CKaJblBaHHUA, YACTHIB Teja CKOJb3AT Tak,
4TO OJHH M3 HHX BTAJKHUBAIOTCH IIy6GKe B TeJO, a APYrHe PacTalKH-
BaloTcss B CTOpOHH. CyMMapHHEIfi pe3yJbTaT TaKHX NepPeMelleHH# Bhl-
paxkaercsi B COOTBETCTBYIOIleM H3MeHEHUH (opmu Tena. [laacTuue-
CKOe pacTsXKeHHe NPOBOJIOKH, HallpuMep, OCYLIECTBJSETCS NYTEM OT-
HOCHT@JIbHOTO CKOJIb}KEHHS] OYeHb TOHKHX IJIACTHHOK HO IJIOCKOCTSIM,
HaKJIOHEHHBIM K OcH pacTsixeHus (puc. 83). Ha noBepxHOCTH npoBo-

—— s Puc. 83. Cxema cMelleHMii NIpH NJacTHYECKOM pac-
TS2KEHHH IIPOBOJIOKH

JIOKH TpPaHHUBl IJIACTHHOK BHAHBEI B BHAe IWITPUXOB (AuHHH YepHo-
Ba—J/lionepca). Bosee cioxHBIi npuMep u3o6paxkeH Ha puc. 84.
B sToM ciyuae cMellleHHsI IPOMCXOAMJIH MO OGOMM CONPSXKEHHHM Ha-
NpaBJeHHsIM, B pe3y/abTaTe 4Yero YacTHIH, NepBOHauaibHO coGpaH-
Hple B KBajpar B IleHTpe TeJa, mocie gedopmanun obpa3oBaju He-
NPaBUJBHYIO GUIYPY, PACTSAHYTYIO TOPH3OHTAJBHO.

Ho B pealbHBIX nmOpoxax NOBEPXHOCTH, MO KOTOPHIM INepemellla-
I0TCs 3epHa Npu JedopMauusx, NOA BJAHSHHEM HEOZHOPOJHOCTEH OT-
KJIOHAIOTCSL OT YIVla CKaJblBaHusA. B ciyuae rpy6o3epHHCTHIX NOpPOA
OTKJIOHEHHS MOrYT OBITh 3HAUUTEJbHBIMH. 3epHAa KaTATCcA APYr IO.
apyry. IlnockHe 3epHa NOBOpauyUBAKOTCH, CTPEMsCh 3aHATb Haubosee
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ycTofiuMBOe MOJOMKEHHe, KOTOpOoe NOCTHraercs, KOTrAa JJHHHAf CTO-
pOHa 3epHa OKa3hBaeTcsl NapaJJie/lbHOH NOBEPXHOCTH NepeMelleHHs.
IIpy BHYTPH3EDHOBOM CKOJbXeHHH jedopMauHus 3axBaTHBAaeT

A 5 o
; /
Z
———— \\ J ——
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Puc. 84. IloBepXHOCTH CKOJIbXEHHSl B TeNe NDH NAACTHUECKOH
IedopMailu-.
®urypa A npesparuiack B ¢urypy 5. Ilokasano oTHOCHTeIbHOE
nepeMelleHHe JEBSITH BHAEJNEHHHX KBaJADaTHHX 3JIEMEHTOB

KpHCTaJUIHUecKylo pelerky. [ledopmanusi KpHCTANJIOB TNPOMCXOLHT
pasHbIMH cnocobGaMu. OpuH M3 HUX — Karakjaas. KpynHole Kpucras-
Jaul Apo6sitcs Ha Bce Gojlee MeJsiKHe OOGJIOMKH, KOTOpble 3aTeM Iepe-
pacupefensioTcd NyTeM NepeMelleHHs OTHOCHTEJbHO APYr Apyra.
Hpyroit cmoco6 aedpopMalHH  KPHCTAJJIOB — JHCHOKALHHU. Tlpu
JIHCJIOKALMAX BHYTPH KpHCTaJJIHYECKOH -pelleTKH o6pasyloTcss Aedek-
TH B pe3ysibrate AUPPY3HOHHOH MHrpalMH HEKOTOPHIX aToOMOB, I10-
KMJAIOUHX CBOM MECTa NOJ BJAHAHHEM MeXaHHYeCKOro BO3ACHCTBHA.
Ot nedeKTH B BHAE «BAKAHTHHIX MeCT» B KPHCTANIMUECKOH peuler-
Ke NepeMellaloTes, OXBaThIBAalOT LeJHH CAOH aTOMOB, M B DPe3yJbra-
Te Kpucraaa gedopmupyercs (puc. 85,a). Dosee npocTeiM 1npouec-

\ e
“‘\‘ e

‘ Pnc. 85. Jledopmanun KpHCTANIAYECKOR DPEINETKH: ,
a— ynpyras; 6 — IlacTHYecKasd NYTeM CKOJbXKEHHS; 6 — IJIaCTHYeCKAasd IyTeM
IBOIHHKOBAHUS

coM fIBAsieTCs TPaHCJAALHMSA, KOTOpas COCTOHT B CMELIEHHH IEeJbIX
CJI0EB aTOMOB OTHOCHTEJbHO npyr zpyra (puc. 85,6). Ecam Takoe
cMellleHHe NPOHCXOJHUT CHMMETPHYHO B JABYX IpHJeralollnx ydacTKax
KpHCTania, BO3HHKaeT ABOHHHKOBaHHe (puc. 85,8). Ilpu BHYyTpH3ep-
HOBOH Jedopmanuu GOJIbIIYIO pOJb Hrpaer IlepeHoC BellecTBa XKHI-
KOCTSIMH, YiKe YIOMHHAJIOCh fIBJIeHHE PAacTBOpeHHst BelllecTBa Ha rpa-
HX KPHCTa/Ja, HaXOAALIHXCA NOJA CAaBJHBAaHHEM, H OTJOXEHHE €ero
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Ha rpaHdax, HaxONSIUMXCA B YCJOBHAX PDacTAXEHHS  HJIM MeEHbUIero
cnasnupanud.. B pesysbTaTe Bcex STHX BHYTPH3EDHOBHX NpPOLECCOB
KpHCTa/JIMYeCKOe 3epHO YKOpAuMBaeTCss B HaNpaBJEHHH OCH CXKAaTHS,
H pasMepbl €ro YBeJHYHBAIOTCSI BAOJIb OCH PACTAMKEHHS WJH MeHblle-
ro cxarusi. Ilogpo6Ho MexaHu3M IeOpMaluM KPHCTAJJIOB paccmar-
puBaercd B pH3HKe TBEPJAOIO TeJd.

Camoe BaxKHOe 3aK/IOYyaeTcss B TOM, YTO KAK 6l BHYTpH3epHOBAs
AedopMauns HH NPOHCXOAMJIA, 3ePHA HCHHITHBAIT JeGOPMALHKIO TOrO
e IJaHa, YTO H BCH NOPOJA B LEJAOM: OHH YMEHbIIAOT CBOH pas-
MEpH B HalpaBlleHHH HaubOJbLINX CKHMAIOIIHX HANPSKEHUil U yBe-
JHYMBAKTCS B pasMepax B HampaBJeHHH HaHMeHbIIEro cxkatus. Ta-.
KuM 00pasoM, IJIHHHBIE OCH MHHEPaJOB B 3TOM cCJydae ODHEHTHpY-
I0TC He NapaJljlefIbHO IJIOCKOCTSAM, ONpelesisieMbM YIJIOM CKaJbiBa-
HHU#A, a NEPNEHAHKYJAPHO OCH MaKCHMAJbHOrO C3XKAaTHA. :

MexsepHoBoe cKOJBbXKeHHe NpeobJafaeT B OTHOCHTENbHO GoJee
PHIXJBIX 1OpPOJAaX, BHYTPH3EPHOBOE CKOJIbXKEHHE — B OTHOCHTEJbHO
Gonee mioTHHX. Kpome TOro, MexsepHOBOe CKOJbXeHHe GoJiee CBOM-
CTBEHHO , IOBEPXHOCTHBIM OOJIACTAM 3eMHOH KOpBl, e JHTOCTaTHye-
CKO€ JaBjieHHe HH3KO, TOr[a KaK BHYTPHM3€PHOBOE CKOJbXKEHHE INpH-
COeJMHAIETCS K MEX3eDHOBOMY B Gojee rayGoKux o6JacTsx, rae JH-
TOCTaTHYECKOe [aBJjieHHe BeJIHKO. BHyTpH3epHOBOe CKOJIbXEHHE TH-
NHYHO A/ MeTaMoOppHUeCKHX TOJII, IOJBEPraBHIMXCA AedOpMauuH
B 00CTaHOBKe BHICOKMX JaBJIeHHH H TeMIEpaTyp. :

CBoeo6pasHbHIM pe3yJbTaTOM BJHSHHS HEONHODOAHOCTH CTPOEHHS
TOPHBIX NOPOA Ha ypOBHe¢ MHHePaJbHBIX 3epeH HBJAETCH KIHBAXK,
MOp(goJIorHyecKasi XapaKTepPHCTHKa KOTOpOro Obila JaHa Bhiue (CM.
ra. 3). O ero nponcxoxaeHuH peub GyAeT MATH B TJI. 8. :

IloBceMecTHO B Da3BHTHH TEKTOHHUECKMX JAedopMauuii mposs-

Puc. 86. Kyckopas nedbopmanus: H3OTHYTHE B CKJaIKy CJOH aljiHTa CPedd
rpaduToBHX caanues (mo B. 3anzepy)
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JIIOTCA HEPAaBHOMEPHOCTH GoJiee KpymHoro Macumiraa, yeM 3epHHC-
T0cTh. OHH BHIPAXaloTCA B «KYCKOBOM> [(HIH «2Abl6080M») XapaxTe-
pe degopmayuil. JepopMupyemas Mopoia OKashBaercs paszesieHHOM’
Ha KYyCKH CaMOro pasHOro pasMepa, OT MEJKHX [0 KPyNHEHIIHX
IJbI6, KOTOphe BHYTpH ce6si NOYTH He AEhOPMHDYIOTCS, a BCS nedop-
Mallisi OKasblBACTCH COCPEJOTOUEHHOH Ha IPaHHIAX MEXAY KYCKaMH.
Kycku TompkO Heckoabko nosopauuBaiorcsi. Ha puc. 86 uszobpaxkena
CKJIajlka, oOWUH H3ru6 cjIoeB B Ipefesax KOTOPOH BLI3BAH HE CTOJb-
KO IJIaCTHYECKOH AepopMalHeli H3THGA, CKOJbKO OTHOCHTEJNbHHIM CMe-
IEHHEM KYCKOB, Ha KOTOPBI€ PacNajaloTcsi CJoH. Kpas KyckoB cHilb-
HO NIEpETEPTEl M Pa3APOGJEHEl; MENKOPa3APOGIEHHEM MaTepHaJIoM
SaNOJIHEHB. U NPOMEKYTKH MEX1y KyCKaMH; 3TO CBHAETENbCTBYET O
TOM, 4TO KMEHHO 3/leCh KOHIEHTPHPOBaJach Ae(pOpMalus. \

KyckoBoii xapakTep TeKTOHHUeCKHX AHCIOKAILMEH 10 CHX op MaJjo
IpuBJIeKaN K ceGe BHHMaHHe. Mexay TeM MHOrHe AedopMalliH, Ipo-
HCXOAslHe B HETMYGOKHX 06JaCTAX 3eMHOM KOPH, B YCJOBHSX yMe-
PEHHOro JIHTOCTATHYECKOTO AaBJICHHS H IPH HEBHICOKHX TEMIepaTy-
pax, sIBJAIOTCH, NO-BHAHMOMY, KYCKOBHIMH. 3J€ch MBI elie pa3 craJ-
KHBaeMCsi C OTHOCHTE/IbHOCTbIO MOHATHH. MBI yiKe BH/JENH, YTO BCAKAS
IacTHYeCKas ne)opMauHs CBA3aHA C OTHOCHTEJBHHIM NepeMelleHHeM
9acTul, o6pasylomux AepopMupyemoe Teso. Takue mepeMelleHUs
MOTYT NPOHCXOAHTb Ha CaMBIX Pa3HbIX YPOBHAX: MOJIEKYJSPHOM, 3ep-
HOBOM, KyCKOBOM. IIpH yCJIOBHOCTH NMOHSATHA Mbi HMeeM NpaBO M Kyc-
KOBYIO edopMalHio OTHOCHTb K Paspsidy INIACTHUECKHX, €CJH npu
3TOM DasrjIgALIBaTh €€ KaK Obl C OYeHb GOJIBLIOTO PAacCTOSHHS, KOTAa
PasMe€phl OTAEJbHBIX KYCKOB OKa3bIBAKOTCS OYEHb MaJbIMH IO CpaB-
HEHHIO CO BceM aedopMUPYeMBIM 06beMoM. .

IloBTOpuM, uTO upe3BHUANHO BaXKHOH OCOGEHHOCTBHIO O0CaJ0YHEIX,
4 TaKXKe METaMOD(QHYECKAX W HEKOTOPHX MarMaTHUECKHX IIOPOJL SiB-
JIA€TCA HX CJIOUCTOCTh. MBI yiKe OTMeuasiH 3HaYeHHe CJOHCTOCTH B 06-
PasOBaHHH CKJIAJOK NPOAOJBbHOro u3ruba. HMinmoctpupyeMm 310 3Haue-
HHE TIPHMEPOM MOJeNHPOBaHHS. :

2cm

Bock

Puc. 87. Poab coucrocTH B 06pazsoBaHuH CKIAMOK:
@ — Re)OpMaNHs MOHOJHUTHOTO CJOS TJIHHHL 6 — nedopManusi cioucToll Mauky
TVIRHR

Ha puc. 87 nso6paxenn pesyabraTh TFOPH30OHTAJBHOIO CKaTHS
ABYX 06pasuoB IVuHH. B 0Goux caywasx ravHa ogHa m Ta xe. Pas-
JHUHE 33KJII0YA€TCT B TOM, UTO B NEPBOM cjyuae (pHc. 87, a) rauHa
6blia MOHOJNHTHOH, HECJOHCTOH, a BO BTOpOM (puc. 87, 6) — oHa
Oblna 0 AedopManrm pasieneHa Ha TOPH3OHTANBHLIE CJIOH, MEXIY
KOTOPHIMH BO3MOXHO CKOJIbXKeHHe. Mbl BHIMM, YTO B MepBOM Cayudae
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ZedopMallHsi cOCTOsia B PacIUIOMMBaHAA 06pasua JAeHCTBHEM TrOpH-
30HTAJbHOrO cXKaTHs. TouamuHa o6pasia COOTBETCTBEHHO YBEJHUH-
nach. HUKaKuX CKJIaJOK He 06pasoBasioch, a HeNpPaBHJIBLHOCTb Aedop-
MalU{ BHI3BAHA BJAHAHHEM HEOLHOPOAHOCTEH MaTepHaja U TPEHHEM
[JIMHBL O CTEHKH sllHKa, B KOTOPOM [IPOM3BOAMJCA SKCHEDHMEHT.
Bo BTOpPOM cjayyae CJOH TIVIHHB H3OIHYJHCb B XOPOLIO BhipaXeHHbIE
CKJIaJKH.

PACI'IPE,D,EﬂvEHHOE MPUNOXEHUE CHUN

B reosioruueckoit o6cTaHOBKE CHJABl JAEGHCTBYIOT Ha IMOPOAHl pacmpes
ZeJIeHHO, T. €. PAacHpelessioTCs [0 TOH HAM HHOH IUIoMAajiH MO MO0+
BEDPXHOCTH HEKOTOporo o6beMa mopofnl. CyllecTBeHHOe 3HaueHHE
UMEIOT BeJIMYMHA 3TOH ILIOIAJH H ee OPHEHTHPOBKA IO OTHOILUEHHIO
K ciosM. HampHMep, ecli TNpeACTaBHTb ceGe H30JHDOBAHHBIA CJIOH
ropHOii MOPOAb, KaK OB BHCAIIUE B BO3AYXe, H BOOGPa3HTh, 4TO OH
NOJBEpraeTcsi PAacTAXKEHHIO ABYMs IPOTHBONOJIOXKHO HaNpaB/IeHHBIMH
CHJIaMH, NPHJIOXKEHHBIMH K ero TopuaM, TO OYeBHAHO, YTO NOsBJIEHHE
O/HON-eIHHCTBEHHON WIefiKM C KOHUEeHTpauueii B Helt JedopmauHA
CHHMAaeT HampsiKeHHss B APYTHX 4acCTAX CJOs; a TocAe IOsIBJCHHA
€JMHCTBEHHOr0 pa3pblBa HANPSIXKEHHsI MOJHOCTBIO HCUE3HYT.

Ecau CHJIB pacTsiXKEHHsi pacnpejesieHH Ha GoJbLIOH IUIOIMAAH 1O
MOBEPXHOCTH CJosi (NpeacTaBHTh cebe 3TO COCTOSHHE MOXKHO, BooGpa-
3MB, YTO CJIOH JIGXKHT Ha PEe3UHOBOM JIHCTE, KOTOPHIH pacTsATHBaeTcs),
T0 NOsABJEHHe IICHKHM HJIM pa3pbiBa CHUMaeT HaNpsAXKEHHs JHIb B
CBOe}l HelocpeJCTBEHHOH GJIHM30CTH, TOTAa KaK BO BCeX APYruX 4acTdX
cJIosl HaNpPSIKEHHs] COXPaHsSI0TCH. DTO NPHBENET K BO3HHKHOBEHHIO He
OIHOil, a MHOTHX IN€eK H pPa3pbiBOB, IIOBTOPAIOLIHXCA Ha ILIOWAAH
pacTsxKeHHs.

Bhile yxe yNOMHHAJIOCh O Da3jIHH30BaHHH M OyAHHAXe CJOeB.
3zech MH MOAPOGHO paccCMOTPHM MEXaHM3M 3TOro Ipouecca.

Ecau nauka u3 Tpex cjaoeB (6Gojee BSA3KHA MeXAy AByMs MeHee
BSI3KMMHK) TNOJABEpraeTcsi Da3iaB/HBaHHIO CHJIAaMH, HanpaB/IeHHBIMH
HOPMAaJIbHO K CJOSIM, H MaTepHaj NOCJAEIHHX HMEET BO3MOXKHOCTb
pacTekaThCsi B IPOTHBONOJIOKHBIX HaNpaBJICHHAX (puc. 88), To 6aa-

Prc. 88. PacTsxeHHe BASKOTO CJIOSl MEXAY ABYMS MeHee BSISKHMH NpPH pa3fas-
JIMBARHA CHJIaMH, HANPABJEHHHMA HODMAJBHO K ciosM. ObbfcHenne B TeKCTe
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rofapsi MeHblIed BSI3KOCTH BEPXHHH M HHKHHHA cloM 1e(OpPMHPYIOT-
cq B GoJblIeH CTeNeHH, 4eM 3aKJIOUEHHBIH MeXIy HHMH 6oJee B3KHH
cnodf. MaTepuan MeHee BASKHX CJIOEB IIPOCKAaJb3biBaeT 10 IIOBEpX-
"HOCTH GoOJjee BSI3KOTO CJIOS, M NO3TOMY Ha TIPAHHIAX MEXAY CJIOSAMH
BO3HHKAIOT CHJIBI TPEHMs, KOTOPHIE CTPEMSITCS PAaCTAHYTbL CJIOH 60Jb-
meidl BaAskocTH. CHJIBI pacTsiKeHHs paclpefeieHbl IO BceH IJIOanH
PacTATHBAEMOro CJIOsi: KaXKAbIH Y4YacCTOK TIOCJEIHEr0 pacTArHBaeTcs
He3aBHCHMO OT JPYTHX Y4acTKOB.

I'pacduuecku na puc. 88, @ pacnpejieneHHOe O MJIOMANH CIOS pPac-
TSXKEHHE YCJOBHO NOKA3aHO MEHSIOUIUMCSI ¢ yAaJeHHeM OT JIHHHU
0—O0 no cBoeit anuHe cTpeaxamu F, u306pakalollUMH TeUeHHE MaTe-
pHaja MeHee BA3KHX cJoeB M; u M, oTHocHTeabHO 6oJiee BSI3KOTO
cnos N. ‘ ' : ‘

Ecaun pacraxenne npuBeno K o6pasoBaHuio IepBoil weHiKH B 60-
Jee BA3KOM CJI0€, TO, HOCKOJbKY pacTsKeHHe paclpefiejeH0 Mo Beeik
TIOBEPXHOCTH BS3KOI'O CJIOS, BOSHHKINAS LIefiKa He OYAeT NpensiTcTBO-
BaThb 06Pa30BaHHIO M [PYrUX IleeK B TOM ke cjoe. [Ipy 3ToM pac-
CTOSIHHSL MeXJY OTJE/bHLIMHM lIeHKaMH He GyNyT CJAyYaHHBIMH: OHH
6yayT ONpeNeNAThCS COOTHOLUEHHEM BEJHUYHH PACTATHBAIOMIHX CHJ HA
MOBEPXHOCTH CJI0S1 M Npejena ero TekydecTH. Ilsisi Havasa o6pasoBa-
HHs LIeHKH Heo6X0AMMO, YTOOBl HANpPsXKEHHs, AeHCTBYIOIIME HA [aH-
HOM CeYeHHH CJIOsl, JOCTHIVIM Npejesia TEKYYeCTH.

Kak Buano u3 puc. 88,a, ¢ yaaneénuem oT cpegHell JUHHH BeJu-
YHHa TNepeMeIleHHs MeHee BS3KONO MaTepHaja OTHOCHTENbHO GoJee
BSI3KOro CJI0S BO3pacTaer. JTO O3HAYaeT, YTo 4eM JJIHHHEe OTPe3oK
C/0sl B HampaBJ/leHHH JAEHCTBHUS DACTATHBAIOMIHX CHJ, TeM GOJblIeMy
pacTsXkeHHI0O OH mHoAaBepraercsi. [I03TOMy NpH JaHHBIX CBOHCTBax M
MOLIHOCTH CJIOS JOJIXKHA CyLIeCTBOBATh TaKas KPHTHUYeCKas IJMHA
OTpE3Ka IIOCJEJHEro, INPH KOTOPOH CHJBl DPAaCTAKEHHS OKaXKYTCH
AOCTaTOUHHIMH Anisi 06pasoBaHusa mefkH. PasMepoM 3TOro orpeska H
OnpeJeNsaeTcss PacCTOsiHHe MeXJy COCeIHHMH luelkamu. OnucaHHbIR
MeXaHH3M CXeMaTHYeCKH H3o0paxen Ha pHc. 88,6. B mpexenax uso-
6paKeHHOr0 yJacTKa BOSHHKAeT pacTsrHBamliee HampsixkeHne A, ko-
TOpoe NpeBbIIaeT Npefesl TeKY4ecTH O cjoss N; mostomy o6pasyer-
s IIeHiKa a; 10CJe 3TOr0 pacTsiKeHHe NPOJOJIKAETCS Ha OTpe3Kax Ra
M aS, B Ipefesax KOTOPHX PacTATHBAIOIME CYMMapHbie HaNlpsiKEeHHS
B, u B, Bce eme Gomblie Npelena TEKYYECTH Os, B CBSI3H C UeM obpa-
3YIOTCS LIeHKU by U by; Temepb pacTsiKeHHe COXPAHSETCS HAa yuacTKax
Rby, bia, ab; u b,S; HanpaXenus B npejenax atux yuactkos Cp, C,,
Cs u C, MeHbIle Tpefesa NJACTHYHOCTH, H HOBHIE IIeHKH He obpa-
3yioTes.

Koraa Bospacraiomas edopManus, KOHNEHTPHDYIOIIAsics BO BCe
Gonee y3KOH moJoce B npejenax KaXaoi WIeHKH, IpHUBeAeT K paspul-
By, JIMH3H pa3feiaTcd H LUeJbHbH CJOH IPEBPATHTCH B CEPHIO OTIEb-
HHIX KycKOB. Eciin nedopmauus MPOJOMKHTCS, TAKHE KYCKH GYIYT
pasiBHraThCA APYr OT APYyra BCe AaJjblie H Aajblle. A B IPOMEXyT-
KH MEXJy HHMH NDOHHKHET MaTepPHas COCeAHHX GoJee IIACTHYHHIX
nopon. BosuukHer 6ynuHax. '
~ DopMa KOHNOB OyIHH ONIPEAENSEeTCS XapaKTePOM pasleNuBIIHX HX

139



paspuiBoB. Ecii pasphiBH ABJASIOTCH pPe3y/JAbTATOM BSSKOTO CKaJbBa-
HHs, NOCJNEJOBAaBLICIO0 3a NpeJEJbHLIM  CyXeHUeM IIefiKH, TO Kpas
Oyaun 6yAyT OTTAHYThI, O6YAMHEI OYAyT HMeTb (QOPMY JIMH3, AJIHHHHEE
OCH KOTODHIX HECKOJbKO TOBEPHYTH OTHOCHTEJIBHO IIJIOCKOCTH CJIOf.
Ecan pacTaxkeHnHe IICHKH 3aBepUIHIOCH OTPHIBOM, GYAHHEI HMEIOT TY-
Hoe okoH4YaHHe. B 3aBHCHMOCTH OT TOro, Ha KakKOH CTaJHH Pa3IHH30+
BaHHSA NPOH30LIeN OTPHB, YIJB GyAUH MOryT OHITH TOJLIE HJIH TOHb-
we. Hepeaxo B 30He pacTsi:KeHHMs OKOJIO KOHLOB OyAHH, e CO3ZaeT-
cfl NOHHXKEHHOe AaBjieHHe, 06Pa3ylOTCsl CKOIIEHHA MHHEpaJbHOro Ma-
TepHaJjia, H3BJIEYEHHOTO H3 OKPYXKalOUIHX NMOpPoJ. Takue CKOILJIEHHA
gale BCEero CJOXKEeHB KaJbIHTOM, allJHTOM, KBapieM, NerMaTHTOM.

; Berpeuarores cayyan (B XpYNKHX Toponax), Korga GyAHHAX Ha-
CTynmaeT NpakTHueckH 6e3 mpeAmsiayllell CTaiHK pa3nuH3oBaHudA. Toraa
TBEPAbIH CJOH pasjensercs Ha KyCKH, B (opMe KOTOPHIX HeT NpH-
3HAKOB IJacTHuecKo#l AedopMmauuH. MoryT G6uITh Cllyuad HEMOJHOrO
GynuHaka, KOrAa B Cloe 00pasyloTcsi TPEIIMHbl DACTSKEHHsS, HO He
CKBO3HHIe, H Da3jiesieHHss Ha OyAHHBE He npoucxoiut. K 3toit karero-
pHH IPHHAJJEXAaT «JIECTHHUHBIE XKHJBI» —— KUJIL TeX HJAH HHHX NO-
pod, mpoHM3aHHBIE TPELUHHAMH OTPHIBA, B KOTOPHX CKalJHBaercH
pyaubiii MarepHaJ. Takne Xuabl o6pasyloTcsg B pe3yJbTaTe pacTske-
#us (puc. 89).

3 . ; ;\ ey . v, M_".' e
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Puc. 89. JlecTHHUHHE XHJH: KBapil-IOJEBOLINATOBOE BHOOJHEHHE TPEWMH B
aM¢uboanrax GesoMopckoro koMmiviekca apxed. Besomopbe (¢poto T. M. Tenr-
Hep)

PacnpeneneHHoe pacTsakeHHe MOXET CO37aBaThbCi Ha CBOJE MOA-
HHMaroulerocs KynoJsa. B stoM cayuae KaxAamifi HHxKeJexalui cioi
u3rubaer BHIIeJeXKallUl, NOABEPras €ro pacTHKEHUI0 N0 Bcel ero
IJIOWIAJH, YTO MOXKET NPHBECTH K Pa3/IMH30BAaHHIO H PaCTPECKHBAHUIO
CJIOEB. ‘

Takoe ke pacmpefesieHHOe NPHAOXKEHHE CHJI MOXKET CO3JaThCA H
npu fedopMalnMd NPOCTOrO CABHra, KOrja NOCJHEAHHH OXBaThIBaeT
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3HAYNTEABHHIH yYacTOK mopoia. B 3ToM cjyuae CABHI MOXKET CONPO-
BOKIATLCS. MHOIOKPATHO M PHTMHUYHO NOBTODAIOMUMHCH TPEIIHHAMH
O1pHBa, PACNOJOKEHHBHIMH HOPMAJbHO K TJIABHOH OCH PaCTSATHBAIO-
. QKX HaNpsiXKeHHH, T. €. MOA yryiom 45° K OCHOBHOH Nnape CHJ H KyJHC-
HO 110 OTHOLIEHHIO. APYT K APYTY.

HEOAHOPOAHOCTL BOJIbLUUX

LEDOPMALMHA. OAHOBPEMEHHOE
PA3BUTUE NNACTHUHECKUX
LEDOPMALUA U PA3PLIBOB

B ¢Bsi3H ¢ HEONHOPOAHOCTBIO COCTaBA H CTPOEHHMS TOPHBIX MOPOX
- 8 Goapuinx o0beMax, a TaKxkKe B CBSI3H C HEpaBHOMEDHLIM pacmpeje-
JICHHEM TeKTOHHYeCKHX CHJ pa3BHTHe Je¢iopMaunHH B Npejesax TOro
#J4 HHOrO oGbeMa TOpHBIX IOPOJA NOYTH BCeria HepaBHOMEpPHOE.
B passHeix Mectax 3Toro ob6heMa Ne@opMalHMH MOTYT IPHHAMIEKAThb
X pasHbIM CTaJHsM [OCTelleHHO Da3BHBAIOLIETOCsl €JHHOro Ipolecca.
STo Xopolwo BHAHO Ha NpHMEpPax COYETaHHMs pPa3PHIBOB C MJIaCTHYE-
ckuMHu JedpopManusamMu. OO6LIKHM NPABHJIOM SBJSAETCS TO, YTO KPYIHBIH
Pa3pbpiB 3apOXKIaeTCs B BHJE CEDHH MaJjblx TPEIIHH, KOTOPHE 3aTeM
pa3pacTaioTcsi, OGbEeIHHSIIOTCA M IpeBpalllaloTcs BO Bce  GoJbLIHil
pa3puB. OZHOBPEMEHHO pacTeT H aMIIHTY/a NepeMelleHHs 110 pPa3phl-
BaM, Bcerja OKasblBasich 60Jbllefi Ha Gojee cTapoM y4yacTKe paspbiBa
H TOCTENEHHO CXOAd Ha HeT IO HaNpPaBJEHHIO K MOJOJAOMY KOHIY
(HaKH KOHIaM) pasphIBa. ‘ '

IlocTenenHuli pocT xapakTepeH Kak AJsl Pa3pHIBOB CKaJbIBaHHSA,
TaK H JJs Pa3peiBOB OTPbiBA. [IpH 3TOM NPOHCXOAMT KOHUEHTPalHA
fpoiecca paspylleHMss Ha Bce MeHbIleM dYHCcJe Pa3phiBOB C OJZHOBpe-
MEHHLEIM YBeJHYeHHeM aMIJIMTYIAbl cMellleHHs. Tak, npH o6pa3oBaHHH
pa3phlBOB CKaJbIBaHHS CHayaja B HEKOTOPOH 30HE BO3HHKAIOT POH
MEJKHX TPEUIHH C OYeHb MAaJIbIMH CMEINECHHAMH 10 KaXAOH H3 HHX.
B panbHeiineM HEKOTOpHIE M3 TpeltHH obbeauHsiorcs B Gojee KpyI-
Hble pa3phBH ¢ 60JbIIHMH aMIJIMTYJAMH CMEINeHHs], TOrjJa Kak Apy-
THe HayaJbHBIe TPElIMHbl [EepecTaloT pa3BHBAThCA. B KOHIe KOHIOB
B JaHHOH 30He oOpasyeTcs €JUHBIH PaspbB C aMNJHUTYAOH CMeIleHHs,
KoTopasi CyMMHpOBaJa CMelleHust O OBIBHIUM MaJblM pasphHBaM.
Tako#i mpolecc nocTeneHHOH KOHIEHTPAHHH paspylieHHss ocoGeHHO
XapakTepeH JJs BA3KHX pa3PHIBOB CKaJLIBAHHS, 06pa3yIOMUXCa BCJAET
3a myacTHYecKoll nedopManuell U NMpeACTaBJISIOMINX cO00H pe3ynabTaTt
KOHUEHTPAIHH NMIACTHYECKOro TEYCHHS HA BCe MeHbIIEM 4YHCIe IIo-
BEepPXHOCTeH,

Tak Kak pa3pacTaHHMe HayaJIbHLIX Pa3pHIBOB H KOHLEHTpaLHs IIpPO-
flecca paspyuleHHss HayHHAIOTCA B HEKOTOPBIX = yU4acTKaXx H OTTyIa
pAaCHpOCTPaHAIOTCST B CTOPOHHL, TO OOBIYHO COCPEJOTOUEHHEIH pa3phiB
< 6GOJBIION aMIJNUTYAOH cMelleHHS ObiBaeT OKalMJeH 30HOH, B KOTO-
POJi OH pacilenyisieTcsi Ha Bce GoJIblllee KOJHUECTBO BCe MEHBIIHX Da3-
'PHBOB CO Bce MEHbINeH aMIJIHTYA0H CMeUleHHH, NOKa, HakKOHel, pas-
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PHIBE NOJIHOCTBIO He 3aTYyXaloT, H MHEl OKa3bBaeMCHd B 30HE CBSI3HOM
IJlaCTHYeCKOH AedopManyi. Takas 30Ha pacceMBaHHsi pa3phHBa OTBe-
YaeT MepBOH CTaJMH Ipollecca pa3pyUICHHs, HMEIOIEero eme paccpe-
AOTOYEHHRIH XapakTep, TOraa Kak 06JacTe, TAe HabJlofaeTcs elHHbBIHR
paspeiB, oTBeuaer GoJiee MO3JAHEH CTaAHH KOHUEHTPALHUH Pa3pyIUeHHS.
Takue cooTHOLIEHHS MEXAY pacCesHHOH YacTbio Pa3pLIBHOH CTPYKTY-
Pbl ¥ COCPeNOTOYEHHOH OOBLIYHBI, XOTSI JaJblile MBl YBHAHM, UTO B He-
KOTOPBIX CJyYasX ‘MOTYT CYIECTBOBAaTb H OGPaTHBE COOTHOIIEHHS,
Korja o6pasoBaHHe KOHIEHTPHPOBAHHOTO Pa3phiBa NpelIlecTBYeT 06-
Pa30BaHHIO PACCesIHHBIX MEJKHX Da3pHIBOB.

Ha puc. 90 nsobpaxen pesy.sb-
TaT MOJGIHDOBAHHS PasphiBa CKaJlbi-
BaHHUA IYTEM CXKATHA CJIOUCTOro Ier-
ponatryma. Ha momenu xopowo Bua-
HEl YYaCTKH COCPEJOTOYEHHHX pas-
PEIBOB H DAacCCEeSHHOrO pa3pyIUeHHs.

B cBsi3u ¢ TakuM mOoCTeneHHBIM
paspacranueM pas3phiBa 4acTo Ha-
6arojaeTcs Nepexoi MO NPOCTHPAHHIO
cb6poca Bo ¢aercypy. IIpu atom coc-
peloToueHHB c6poc ¢ GOMbIIOH aM-
5 5cm IVINTYAOH NpH TPOCJEKHBAHHH €ro
KaK [0 ITPOCTHPaHHIO, TaK H N0 Ha-
JEHHIO IOCTENeHHO  pacluenyiseTcs

Puc. 90. Monem = paspusa Ha Bce Gosbliee uHCIO c6pPOCOB C

.CKaJLIBaHus B CJIOBCTOM o o y

merponatyme.  Crpemkn —  MEHbIEH  aMILIHTYIOM. MeHbIIa-
HanpaBJenne CKATHS eTcsl H CyMMapHasi aMIUIATyZa BCex

~ cOpocoB. M HaxoHen, MH npH-
XOAUM K THIHYHOA IJAaCTHYECKOH JHedopmaunun B BuAe GJeKCypHL.
Ha camom jene pasBHTHe BO BpeMeHH HJET B 06paTHOM HaNpaBJIeHHH:
cHayasa obpasyercst (Jiekcypa, MOTOM OHAa HapyIIaeTcss PAIOM Ma-
JBIX pa3pHIBOB, KOTOPble MOCTENEHHO OOGBeIHHAWTCS BO BCe Gojee
KPYIHBIE H, HAKOHENl, B oJHH c6poc ¢ 60JbIoH aMinTyZOM,

Oco0uifi HHTEpeC NMPeACTABJSIOT CAyYaH, KOTAA pAa3PHBH IOSB-
JSIOTCS M Pa3BHBAIOTCH BHYTPU MACCHBA, B IEJIOM IIPOJOJIKAIOIMIEro
HCIBITHIBATL MJAacCTHYECKyI0 ZeopMmanuio. B Takol o6GcTaHOBKe, Ha-
HpuMep, MOJIOTHE TEKTOHHYECKHe pPa3phIBHl MOTYT OKAa3aThCH CMATH-
MH B CKJagKH (puc. 91). Ecju paspriB pacTeT OIZHOBPEMEHHO ¢ IPO-
Jonkawllehics B OKpyxamwlueHl cpele miacTuyeckod nedopmanuef,
OTJieJibHBleé YYacTKH pasphiBad BOBJEKAIOTCH B jAedopMaluio moCaeno-
BaTeJbHO, IO Mepe pocTa pas3priBa, W AedOpPMHUPYIOTCS B pa3HOH cre-
nend. Tak BO3HHKaIOT S-o0pa3Hble KYJHCHBIE TPEIIHHH B 30HE pasBH-
BalOLIEHCA CABHTOBOI INJacTHYeCKOH aedopManuu ¢ BpalieHHeM
(puc. 92). IlepBoHayasbHO B 30HE C/ABMra BO3HHKAIOT KODOTKHE Tpe-
HIYHbl OTPHIBA, OPHEHTHPOBAHHBE HODMAaJbHO K OCH MaKCHMAJLHOTO
PacTsXKeHHs, T. €. NOA YIJOM NpPHOJH3HTENbHO 45° K HalpaBJeHHIO
casura (puc. 92, a,1I). ITockoabky nedopManus npopoaxkaercs, 06-
pasoBaBIuasics TpelMHa noBopauuBaetrcsd. Ho ecin oHa npomonxkaer
TIpH 3TOM pacTH B JJIMHY, TO BHOBb 0OOpasyioliuecs ee y4aCTKH pac-
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B ELE2 B3 = E=3

Puc. 91. CMATHA B CKJAaAKH H Pa30PBaHHHMA NOCAEAYIOIIMMH DPaspHIBaMH
Haapur. Amnanauckme ropw, lirat Temmeccu, CIHA (mo A, Kucy):
.a— Cpasy mnocjae OOpa3oBaHMsA HajBHra; 6-—mocle AajbHeAMmHX HedopMma-
uufi; - OpPAOBHK; 2 — DasjMUHHE CBHTH = KeMOpHst; 3 -— 1OKeMGpHIACKHS
rpaHuTH; 4 — HaABHr; § — Gojiee MO3XHHE Pa3pPHBH

#10J1araloTCs IO-IPeKHeMy HOPMaJbHO K OCH MaKCHMaJbHOrO pacTd-
JKeHHs, KOTOpasi CBOero IIOJIOXKeHHss He H3MeHusa. B pesyabTare
6oJiee pPaHHHE YYaCTKH TPEIHHH OKa3bIBAIOTCA IOBEPHYTHIMH GoJblue,
Gosee MO3JHHE — MeEHblIe, a caMble MOJIOJbIe, KOTOPHIE IIAACTHYECKAsA
JedopMmanus elle He ycnesJa 3aXBaTHTh, COXPaHSIOT NMEPBHYHOE TOJO-
JKeHHe, OIpefeJisieMoe OPUEHTHPOBKOH ocell Hampsikenu#t (puc. 92, a,
11l u 92,6).

Hutepecen caepyiomuii skcnepument. [lapaasenenunen H3 Baax-
®HOH IVIMHBl NpPSAMOYTOJBHOTO ceuyeHHs Obl1  TOABEPTHYT IMJIOCKOMY
CRAaBJANBaHKI0 MO OZHOH ocH. MaTepnas HMesJ BO3MOXHOCTb Y/JH-
HATbCH B HANpaBJeHHH, NEPIEHJHKYISIPHOM K OcH cxkartus (puc. 93).
Ha HekOoTOpOH, LOBOJBLHO paHHeld cTajuM AedopMalHH B IJHHE oGpa-
B0BAJIHCh TPELIMHBl CKaJBBAHAS 0OJ yrioM, 6auskum K 30° orHocu-
TeJBHO OCH CXaTHus. B mpouecce nanbHefiie#l AedopMalud 3TH Tpe-
{IMHB MOBOPAYHBAJHCE H Yroj, o6pasyeMblil HMH C OCbl0 C¥KaTHd,
po3pacTajs. OJHOBPEMEHHO MO TPEUIMHAM IMPOAOJKAJIUCH CMEUIeHH,
onpesejsieMble TAHTEHIHANbHEIMH HaNpsKeHHAMH. 3aTeM HACTYIIHJI
MOMEHT, KOrja ABHKEHHS IO TPellMHaM IpPeKPAaTWIHCh H BO3HHKJIHU
HOBble TPELIUHH CKaibBahua nof yriom 30° K ocu cxatusi. OThednb-
Hble TPEeIMHEl CKaJbIBAHHs 3TOH BTOPOH reHepalMH YNHPANHCh B Tpe-
AHHBl CKaJIbIBAHHS NEPBOH reHepalHH H paspesajd NJAaCTHHB MEXKAY
@locaeJHAMH Ha PoMO6H (B miockoM cpese). Ilpojomxenue cxaTus
BeJIo K NMOBOPOTY TPEIIMH U NEpPBOH M BTOPOH reHepauui A0 TeX MOp,
@I0Ka He BO3HHKJIH TPEIIMHB CKaJIbIBAHHS TPEThEH TeHepallHH, CHOBa
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Puc. 92. BosnukHOBeHHe S-06pasHHIX TPelIMH OTpHBA B 30HE DA3BHBAIO-
meics cABHroBoRt nedopMamuu:
a — cxema mo moxeax (mo M. B. TI'sosckomy); I—II—III — cragun (I—
ucxoauwit capur; Il - mavanbHHE KYJNHCHHE TPeIIMHH OTPHBa; III — pas-
pacraHpe Tex e TpellMH NpPH NOBOPOTe HX OoJlee paHHHX y4acTKOB); 6 —
S-o6pasHbie KyJUCHBE TPEIIMHEI OprlBa)B necuaHHke (BepXOBbi p. 3epas-
maHa

noj yraoMm 35° K OCH CXKaTHs, pa3fe/NHBLIHE NepBble poMGL Ha pOoMOH

Gojee menkwue.
Mexanusm aToro mporecca caeaywomuii. O6pazoBaBinecss TPEIIH- -

HEl CKaJbIBaHHSI IIOBODAUUBAIOTCA B IpoLecce MAadbHeHumied mnaacTd-
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yecko# zepopmanuu. CKalsBalollve HanpsixKeHUs, NapajjesbHbe UM,

eHBIIAIOTCS, a TPEHHe Ha TPELIHHaX pacTeT B CBS3H C BO3pacra-
HHeM yriia MexAy TPelIMHON U ocblo cxarus. HacTymaeTr MoMeHT,
KOrja JajibHelillee ABHMKEHHe IO TPENIHHE CTaHOBHTCH GoJee 3aTpyX-

' | / |

- o w FQ

A f

Puc. 93. TloBopoT TpelMH CKaJLIBAaHHA - NepBOH  reHepauun

(ToHKHe JmHEH) M 06pa3oBaHHE TPELIHH CKaJbWBaHHi BTOPOH

reénepanun (Toncteie suHmi). OBanbl — AedOPMHPOBAHHHE KpY-

m, yxaabmalonme Ha paamep cxkaTtua. Mopgens u3 riHHH (70
T. M. Tentrep)

HHTEJBLHBIM, ueM o6pa3oBaHHe HOBOH TPELIHHBE CKaJlbiBaHHs, KOTOpas
H BO3HHKAeT MOJ NepBOHayaJbHEIM yriioM 30° K OCH CKaTHs, COOTBET-
CTBYIOIIUM YIJy CKaJblBAHHS 1Jif JAaHHOTO MaTepHana. B KOHKpeTHOH
CepHH ONBITOB KPHUTHUECKHM YIJOM [JIsi NOBOPAUHBAIOUIEHCS TPELIHHE!
ckajablBaHHg GBI yron 70° ¢ ockio cxkarusa. Korma yroa pmocruran
YKa3aHHOH BEJHUYHHEI, CKOJbXEHHe [0 TpellHHe IpeKpamaJ’och,
o6pasoBeIBajIach HOBast TpeuluHa Nox yriom 30°. :

OueBHIHO, YTO KPHTUYECKHH YroJi 3aBUCHT OT CBOHCTB MaTepHaJa
u ycaoBui nedopmanuil. MoxHO npeABHAeTb, UTO B MaTepuale ¢ Ma-
JBM K03 HUHEHTOM BHYTPEHHEIO TPEHHS KPHTHUYECKHH YTroJ MexXIy
HOBEpHYBIIe#cs TPElUHON CKaNBIBAHHS M OCbIO CXKATHA MOXKeT ObITh
6oavme 75°. Ho oH HHKorza He MoxeT JocTHrHYTh 90°, Tak Kak Ha
TOBEPXHOCTH, PACIOJIOXKEHHOH NepHeHAMKYJ/SAPHO K OCH CXKaTHf, TaH-
TeHIHaJIbHBle HATPSIKEeHHs paBHEL HYJIO H HHKAKOTO CKOJILXKEHHUS
BIOJIb TPEIIHHEI HE IPOHCXOLMUT.

*Tak Kak yrabl CKajJblBaHUS [JIg PasHBIX MaTepHaloB KoJaebJaioTcs
ot 20 no 40° (npubamxasce kK 45° B HanboJiee MAI'KHX cpelax), TO B
CBETe 3TOTO 3KCIEepUMEHTa, eC/M MBI Ha6JiiofaeM TPeLIWHB CKaJbHIBa-
Hus, o6pa3syloilye C OCbI0 CKaTHS yroa Goublie 45° 5T0 MOXKeT OHITH
HCTOJIKOBAHO TOJbLKO KaK pe3yJabTaT NMocjaeiylolled NJjacTHUecKol ne-
¢dopmanuy, B mpoLecce KOTOPO# TpeIluHLl MOBepHYJIHCH. TOT Ke aKcme-
PHMEHT TOKa3blBaeT, 4TO, HabJawoaas pasHble .CHCTEMB TPEIHH CKaJHl-
BaHHs, HalUpaBJeHHBE NOJA Pa3HEIMH YrJaaMHd, Heo6s3aTeNbHO Npef-
noJiaraTh 06pa3oBaHHe KaXA0# NpH 0cO6OM DacloJIONKEHHH ocell cxKa-
THS U pacTsikeHus. OHH MOTYT BO3HHKAaTb NPH COXPaHEHUU TJaBHBIX
ocell Hanpsi:KeHU# B npouecce- OJHOH AedopMauuHu, CJAeLOM ApPYr 3a
apyroM. [loBopoT TpemuH .CKaJHIBaHHS, KOHEYHO, 3aTPYAHSET pelle-
HHe BONpOCA, Kakas OHCCEKTPHCA MeXKAYy pa3phiBaMH CKaJIBIBAaHUS:
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FABJACTCS OCbIO CXKATHA H KaKas — OCbIO PacTsKeHHs. UTO6H pelHTD
3TOT BOINPOC, HEOOXOAMMO HabJawaaTh HalpaBJieHHE CMeEIleHHH 110
fPaspeiBaM (CM. 06 3TOM B I 7).

AEPEPACMPEAENEHME HAMPSHEHUA
B NPOLIECCE AEDOPMALIUU

Pas nauaBmuce, gepopmauus BeeT K H3MEHEHHSAM MECTHBIX mno-
Jiefl HaNpsiKeHHH BHYTPH NODPOABI, AaKe eCJAH OGMIMil XapakTtep BO3-
JAeACTBHH COXpaHsAeTCS HeH3MeHHbIM. Takoe nepepacipesejeHHe Ha-
JIpSI2KEHHH CBA3aHO C M3MEHEHHEM Kak BHYTDEHHEH CTPYKTYDH, TaK H
«DOPMBI IOPOAH! B IpoHecce Aedopmanun.

Oco6eHHO sipKO 3TO siBJIEHHe BbIPAXKE€HO B CBA3H C HajJHYHEM B
JI0poie TpemHH. Kaxknas TpeliMHa B TBepioM Tede, HaxoasleMcsa
JI0l HaNpsi)KEHHSIMH, BeJeT K MepepacnpefefieHHI0 MOCJETHHX: B Of-
HHX MeCTax OHH 0CjabeBalOT, B APYrHXx — ycuausalwTcesa. Ecan mo
AI0ABJICHHS] TPEIIHHBl HaNpsiKEHHOE I0Jie GblAO -OLHODOAHHM, TO Te-
TI€Pb OHO CTAHOBHTCA HeOoAHOpOAHHIM. Ha puc. 94 mokasaHo, kak Me-
HACTCs MMOJIe HANPSXKEHHA OKOJIO TPeUIHHbI, HAllPaBJEHHON MOX yriiom

Puc. 94. HsMeHeHHe moJs HanpsXeHnfi B pesyapTate o6pasoBaHus

TPEIMHE MOX YIoM 45° K TJIaBHOM OCH CXHMAOMHX HANpsKeHHi

{mo I. H. Ocoxmuoii u H. I0. Liserkoso#). Hanpaxenus BO3pacTalT
OT 3Haka | Kk 3Haky 7
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45° K ocH cXKaTHsi 63 PacipeneseHHe HaNpsDKeHHH DasHYHONA MHTEH-
CHBHOCTH OINPENe/sJoCch ONTHYECKMM MeTOHOM. VICX0Asi H3 HOJMydeH-
HOTO paclpejesieHHs HaNpPsKeHHH CTPOHJIHCh HX TPAEKTOPHH. Hs pu-
.CyHKa BHAHO, 4TO OKOJIO CpeJHell 4acTH TPellHHbl HanpsiXKeHHs B 3HA-
YHTEJbHOR CTeNeHH CHHXKAIOTCH, a y KOHLOB €€ CHJBHO BO3PacTaloT.
B HeGoabLIOH CTENEeHH OHH BO3PACTAIOT H NPOTHUB CPEAHEH YacTH Tpe-
I[HHB, HO Ha HEKOTOPOM paccTOsiHWH OT Hee. KOHIEHTpauHus Hamps-
XKEHHil y KOHUOB TPEIIHHB CIOCOGCTBYET POCTY TPEIUMHB, €e YAIH-
Henupo. IIpu 3TOM, 4TOGH BO3HHKLIAg TpPeUIHHA PacHpOCTPaHANaCh B
JUIMHY, AOCTATOYHO CO3[aTh B [JaHHOM MacCHBe HaNPsXKEHHs, 3HAYH-
TebHO MeHbLIHe TeX, KOTOpble ObIH HeOOXOAUMEI s NepBOHAYAJb-
HOro 06pa3oBaHHs TPEIUHHHL.

BoJiee cI0HBI IpUMep Mepepacnpefie/ieHHs HalPsXeHHA B CBA3R
¢ TpemuHaMu IOKa3aH Ha puc. 95.
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Puc. 95. Pacnpenenenne HanpsiKeHHH, HCKaXKeHHHX 3HMraaroo0pasHEMH pas-
PHBAMH, BHTSHYTHMH NapajJiebHO HalpaBJeHMIo HanGoJblIero cxatus (mo
M. B. T'soBckomy):

1 — paspHBH, CYIIECTBOBaBIIHEe A0 NPHJONKEHWS CHJ; 2 — HANpaBJeHHe HaH-
GoJblero CxaTHA; J — MaJHe KacareJbHHe HanpsXenus; 4 — cpeiHue Ka-
caTe/bHBHe HAOPAXKEHHA; 5 — GOJBINHe KacaTeJbHHeE HaNpsiKeHHA

Ha puc. 96 usoGpaxeHa TpeliMHA, CMEIEHHs IO KOTOPOH HMeEOT
CIBUTOBHIH xapaxkTep (mpaBmii casur). MsoGpaxkeH TOJNBKO OAHH KO-
Her, TpeuuHbl. Ha puc. 96, @ H30JMHHAMH IIOKasaHa KOHIEHTpaIus
KacaTeJbHBIX HANPS’KEHHH Y KOHIA TAaKOH TPEINHHH, a Ha pHc. 96, 6 —
TPaeKTOPHH MAaKCHMaJbHHIX KacaTeNbHHX HanpsxkeHuid. [Tocrennne
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JpasnesieHs Ha NpaBble M JIeBHIE B 3aBHCHMOCTH OT TOr0, Kakoil CABHIL

OHM BBIBBIBAIOT -— NpaBBIH MJH JeBb#H. Fcon HaNpsXeHUsT HCXOXHOTO

CABHIra BbIILIE IPOYHOCTH HOpOoJABl Ha CKaJbiBAHHE M OHHU NPHBEJIH K

PaspeiBy co CABHroBHIM CMEIlleHHeM, TO, KaK H B nmpeablaymeM cJay-
(=1

400 400 &

:250 b i
500

fii

"Puc. 96. HsonuuuM uETeHCHBHOCTH (a) u Tpaextopun (6) MaKCHMaJBHEIX Ka-
:CaTe/bHEX HANPRMEeHHA y KOHUA TPEIHHH, MO KOTOPOH MPOH3OWIO CABHIOBOE
CMeIIeHHE, YKasaHHOE CTpeKaMH

4ae, CO3J2I0TCH YCIOBHS AN JIETKOTO PacmpocTpaHeHHst 3TOro pa3pH-
Ba. Ho pacnpenenenne kacaTespHEIX HanpsiKeHHH y KOHLa pa3phiBa
‘TaKOBO, 4TO NpPH PacCHPOCTPAHEHHH NOCJELHEr0 MPOH30MAET paszese-
HHE €JHHOro paspeiBa Ha HECKOJIbKO Pa3phBOB, PacXodALIHXCA B BHIE
METEJKH. ITO cayvail, o6paTHBIH TOMY, KOTODPHIH 6Bl ONMHCaH - Bhille
(c. 142). B oboux cayuasx Ha KOHIIaX 'OCHOBHOI'O paspHBa HabJIio-
A2€TCH BeCP MEJKHX DPasphIBOB, 06Da3yIOUWHX CTPYKTYPY THMA «KOH-
CKOTO XBOCTa».

Paspuisnbie cmewmenns, npoucxonsmue B 3eMHO# KOpe, COMPOBOXK-
AZI0TCA TPEHHEM MEXIy KPLUIbIMH DaspuBa. ITO TPeHHE SBJSETCS
HCTOUHHKOM - HANPSKEHHH, KOTOPHE IO OTHOLIEHHIO K HCXOLHbLIM Ha-
TPSXKEHHAM, BhI3BaBIIHM 06pasoBaHHE OCHOBHOTO CMEIIEHHS, MOTYT
OBITh HA3BaHH BTOPHYHHIMH. OHH MOTyT MOPOJAHTh BTOPHYHBIE Ke
‘Pa3pLIBHBIE CMENICHHSA H T. X,

B cBasu c HcKaxeHueMm mepBuuHOro moss HaNpsXKeHHH IpH BO3-
HHKHOBEHHH DaspbiBa CIVIOWIHOCTH IOPOJ CaM  pa3pHB, SBHBLIHACS
TIPHYHHOA 5TOr0 HCKaXKeHHs, NOAUHHSAETCS HOBOMY IIOJIIO. DTO MOXeET
BLISBATb, B HYAaCTHOCTH, AYroo6pasHoe H3rubaHue pasphiBa 0PE ero
JaJbHeldmeM pocre.

Ha6monenns nokasmBaior, uto B IPHPOJE MHOTHE TeKTOHHYECKHe
'PA3pLIBEI, BLHISBAHHBIE CXKATHEM WJIH PacTsKeHHeM, Ayroo6pasHo H30-
THYTH M Ha IJIOIaH ¥ B BEPTHKAaJbHOM pa3pese. A HOPH 3HAYHTE]Ib-
HOH ofulell NJHHe OHH pacmafaioTcs Ha PsA Ayr, NPUMBIKAIOUIHX JAPYT
K ADYry MJIM 4aCTHYHO 3aXOASWIHX IPYT 3a Apyra (puc. 97).

M. B. T'soBckuit 06bsicuun HaruGanue Pa3pHIBOB TeM, 4TO IOCJE
S3POKACHHA DAa3pLIBA NMPOHCXOXHT TAKOE HCKPHBJCHHE TPaeKTOpHH -
HOPMaJIbHHIX H KaCaTeJbHBIX HaNPSIKEHHH, NpH KOTOPOM JaJibHeiiiiee
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paspacTaHue pa3pbiBa IPHHHMAET
Apyroe HampaBJeHHe, ONHCHBas B
KOHLe KoHIOB Ayry. Ha puc. 98
#306paxen npumep artoro. Hekoro-
PHl yIacTOK KOPHI HAaXOAHTCH IIOJ
PACTATHBAIOIIAMHE HaNpsAXEeHHAMH,
TPAaeKTOPHY KOTOPHX NlepBOHAYa/b-
€0 HanpaBJieHH MPSMOJHHEHHO B

pactaixenuss (pHc. 98,a). Tlocrie

TOro Kak o6pasoBasiacb TpelLlHHA 2 Lg

otpuBa (puc. 98,6), Te xe Tpa-
€KTOPHH OKOJIO €r0 KOHIOB HCK-
'PHBJAIOTCH, B CBISH C 4YeM IIPH
CBOEM JaJbHefillleM pOCTe€ HCKPHB-
JsieTcd U TPEIHHA, OCTaBasACh HOP-
MaJbHOH K TpPaeKTOPHSAM PacTArH-
BAIOMHX HaNpsAXKeHHH. DTH HOBHIE

' o
ISR
COOTBETCTBHH ~C  ODHEHTHPOBKOH P77, -“Q} ‘

Puc. 97. BOJHHCTOCTH TEKTOHHUECKOrO
paspuBa. - Axcypanckuit  Babpoc, Ka-
saxcran (mo M. B. T'soBckomy):

] — W3BeCTHAK; 2 — HeCHaHukH; & —
B36poc (WITPHXH —B CTOPOHYy omy-
IMIeHHOTO KpHJIa, UH$PH — yroa mna-

' LeHHSi CMEeCTHTEA)

SRR RA RN AR RN RRRR RN

VR R AR

TS A AR NN
FL IS B/ B

FApy

=) E=3¢ Fes

E—s [1414)6

Puc. 98. TeopeTHuecKkas cXeMa HCKaXeHHs NOJS Hampsxe-
HEA oxono paspuBa (mo M. B. I'soBcKOMY, ¢ H3MEHEHHSMH):
a— HCXOAHOe COCTOSHHE; 6 — cocTosiHue mocie ofpasoBa-
HESL paspuBa; | — paspuB; 2 -— HAaNpaBJeHHA JajbHefiero
paspacTaHMs paspHBa; 3 — TPAaGKTOPHH MAaKCHMAaJbHHX HOP-
MaJbHHX  pAaCTATHBAIOUHX  HAmpSXKeHHH; 4 — TPaeKTOPHH
MaKCEMAJbEHX HODMaJbHHX CHHMAOIHX HanpsuKeHH#t; 5 —
CHJIH OGINero PacTSXKEeHHs
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HallpaBJICHHUs] MOKa3aHEl TOJICTEIM IYHKTHPOM. -OueBHIHO, YTO HMEIOTCS
Da3Hbi€ BOSMOXKHOCTH: TPEIIHHA MOXKET 06pa3oBath ZLYyTy, HanpaBJ/ieH-
HYI0 B Ty HJIH APYIYIO CTOPOHY, HJIH NPHUHATH S-o6pasnyo popmy. Ka-
KOH BapHaHT GYAET HMETh MECTO—3aBUCHT OT HEOJHOPOAHOCTEH Cpejbk
u nedopmaunn. Tlpu obpasoBanunm HOpMaJ/IbHBIX C6pOCOB, Hampumep,
Pa3pPBIBEE "H3rHOAIOTCS TAK, YTO BOrHyTasl CTOPOHA HX HampaBJieHa B
CTOpOHY ONYIIEHHOTO Kphijaa. Takoe u3rubanue INPOHCXOJHT HE TOJBKO
B TODH3OHTAJbHOH IJIOCKOCTH, HO H B BEPTHKAJbHOH, B CBSI3H C ueMm
06pasyloTcs: cMecTHTENH B ¢opme coBka (mHcTpHUECKHE copocn). Ta-
KYlo e (OopMy IPHHHMAIOT MOBEPXHOCTH ONOJI3aHUS Hnopoja Ha Kpy-
ThiX ckioHaX. [lpu nanBurawum nyru Pa3pHIBOB  BOTHYTOH CTOPOHOR
o6pauwensl, Hao6opoT, K TOAHATOMY KpBUIYy. DTa 3aKOHOMEDHOCTb B
OTLEJbHLIX C/1yYasiX MOXKeT GHTb HCIOJb30BaHa sl onpeneneHus Ha-
[IpaBJIeHHs CMELIEHHUS IO Pa3pLIBY. :

Msornyras ¢opMma paspeiBos Bcerna CBHIETENbCTBYT 06 MX IOCTe-
IICHHOM paspacTaHWM: HX CPEAHSs uacTb Gojee ZIpEeBHAA, YeM H30r-
HYThHIe KOHI[HI. '

Ilepepacnpenenenne wanpsxenui MPOHCXOAHUT Ha CBoJe GpaxuaH-
THKJIHHAJH B NpOLECCe ee POCTA HOJ BJMSHHEM NPUIOXKEHHBIX CHU3Y
BEPTHKAJLHO HaNPaBJAEHHBX CHA. [Ipu Harubanuu BBEDPX CJOH pacTd-
TUBAIOTC W B HUX BO3HHKAIOT TPEL[HHHL IMockonbky u3ru6 B mome-
PEUHOM K OCH CKJIaiKHM HANPABJECHHM CHJIbHEE, ueM B HIPOJOJBHOM,
CHayana o06pasyloTcss NPOAOJBHBIE [0 OTHOMIEHHIO K CKJIaJIKe TPl HHHL.
Ho rtorza cuumarores IOIIEPEYHBIE  DACTArHBAIOIHE HaMpPSKEHHS.
Teneps Benymumu cranomsites IPONIOJIbHEIE DACTSATHBAIONUIHE HaNps-
KCHUA, NapaJJiebHble OCH cKaaakd. Ha 31ofi cramuu obpasyiorcs
nonepeuHbie TpemuHbl. Ha Mogenn GpaxMaHTHKIMHAAH w3 TJIHHEL
(puc. 99) xopomo BHzHO, yTO NIONEPEUHple TPEIHHB CEKYT TPEeIIMHEL
HPOJAOJbHEE,

Puc. 99. Mogens GpaxmanTukaunanbEORN CkMagku (mo M. B. T'sosckomy)

Ilepepacnpenenenne manpsixenni IIPOHCXOIHT H B CBSISH C HOp-
ManbHEIMA c6pocamu. Ilpeactasum ce6e gBa 6aoka TOPHHEIX TIOpOJ,
PasJie/IeHHBIX HOPMaJIbHBIM c6pocom  (pHC. 100). Braroaaps TOMY
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qT0 CKOJbKEHHE MO CMECTHTENIO MOJ BJIHAHHEM CHJB TAMKECTH BCTpE-
yaeT MeHblIee CONPOTHBJEHHE, YeM INepeMellleHHe B HeJbHOH mopone,
JaBjeHHe B OCHOBaHWM 6JI0Ka, IPHHAJJIeRAIIEro BUCATEMY KpbUTy, HA

HHXKeJexamue 10poAs OGosbule,
yeM JaBJeHHe B OCHOBaHHH 0JIOKa,
HaxoIslierocs B JexauyeM Kpblie
(na yuactke OP). Ecnu 3TH 6JIOKH
1IOACTHIAIOTCH TJIACTHYHHIM MaTe-
puajnoM, TO B Ipolecce AOCTHKe-
gus paBHOBecHa OJIOK BHCAYEro
KphlJia ONMYCTHTCS, BHIXKAaB H3-NOA
cebsi HeKoTOpHH o00beM MarepHa-
qa. Tlocjeinuit  MOCTYNHT NOA
60K JiexKauyero KpmJja, KOTOPHIH
COOTBETCTBEHHO EPHAOAHHMAETCH.
[Ipu ABYyX HOpMaJbHEIX CGpO-
cax, HaK/JIOHEHHBIX HaBCTpedy ApYT
Jpyry, Takoe Ke Mepepacrnpene-
JieHHe HaIpSXKEHHH npueejer K 06-
pasoBaHHIO rpabeHa Mexny NBYMs
ropcrami (cM. puc. 100).
OcobeHHo Cl0XHOE HEOAHOPOI-
©oe HalpsiXKeHHOe COCTOsiHHe BO3HH-
KaeT B MacCHBe, KOTODHI, Haxo-
JCb B COCTOSHMH 00Luero CXaTHs,

N

o0z ;
V24 e

Puc. 100. Cxema -o6pasoBanus c6po-
COB B pe3ysibraTe HapylIeHHS TrpaBH-
TalMOHHOIO paBHOBecHs mocjae o6pa-
30BAaHHS Pa3/IOMOB:
1 — caoft, pasfeieHnHit cOpocamn Ha
6n0OKH; 2 — TUACTHYHHI caof; 3 —
c6poc; 4 —KpoBJA K MOAOLIBA CJOA
50 ofpasosaHisi c6pocos; & — KpOB-
JAsi W TMONOUIBA CJOA MOC/E CMEUIEHAR
no c6pocaM. OGbsicHeHHE B TEKCTe

pacTAXeHUus HJIH CIBHUI'a, OKAXKET-

csi pasGuTHIM OOJbIIMM HYHCJIOM TECHO pAcNOJIOXKEeHHBX M Pa3HYHO
OPHUEHTHPOBAHHHX Pa3phIBOB. BnpoueMm, Jio0bie HEOZHOPOAHOCTH B

CTPOEHHH H CBOHCTBAX CKa3bIBAKOTCA HA pacnpeneeHHH HaHpﬁ}KeHHﬁ.

BSIUAHUE CUJIbl TAKECTU

Bce TeKTOHHUECKHe Ne(pOopMalHH MPOHUCXOAAT B NOJE CHJbI TAXKeEC-
. HernocpeacTBeHHOe BJHsHHE MOC/TeJHEeH Ha XapakTep nebopmanug
33BHCHT OT COOTHOLIEHHS CHJBI TSKECTH C MEeXaHHUECKUMH CBOHACTBA-
MH nopoj, oT o6bema U (GHOpPMH MaccuBa. Ecay mopoibi OJHHAKOBH
110 CBOHM CBOHCTBAaM, TO BJHSHHE CHJIH TSXECTH B Goubmel Mepe
CKas3biBaeTcs Ha mopojax, o6pasyiomux Gojee BHICOKHE B BEpPTHKAJb-
HoM HanpaBieHuu Tena. OHU aepopMHpyIOTCH («moJI3yT») MOM BJIHSA~
grem coGcTBenHOro Beca. Tesa Masoif BHICOTH 3HAYHMTEJNbHO MEHbLIIE
3aBHCAT OT CHJIB TSKeCTH. B oIpejesieHHbIX YCJIOBHAX HCpaeT POJb H
gpocto 06beM MOPOLHL

Ha xapaxTepe AeopManuii CKasbiBaeTCsi Harpy3Ka BhIIIGJIEKAIIHX
nopox. Ecu HekoTOpasi TOJIIa CJIOEB HAXOAWTCS TOA BJHTHHEM
CHJIBI, HATABJIEHHOH TOPH3OHTANbHO, H CMEMlaeTcsl €io [0 MOACTH:
JIAIOLIAM TOPOJAM, TO CHJA TAXKECTH BHIBBIBAET TPEHHE MEXIy STHMH
cToamamu. CHjaa TPeHHS pacTeT C POCTOM NJIOIMALH, HA KOTOPHIl TIPO-
MCXOAHMT cCMelleHHe (B IJIOCKON 3afaue — C POCTOM DacCTOSHHA OT
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" MCTOuHHKA cuinl). TlosToMy ecam nporsxKeHHOCTS BEPXHEH TOMILH RO~
CTaTO4HO BeJHKa, TO OHa He Gyner CMEMAaTLCA  HEeJHKOM, a HauHer
BEITHGAThCsT BBEPX, OCKOJBKY TaKas Aedopmanns BcTpeuaer cHavana
OTHOCHTEJIbHO MaJloe CONpPOTHBJIEHHE. [lepsriit  BHIru6 o6pasyercs,
€CTEeCTBEHHO, BOJH3H HCTOUHHKA T'OPH3OHTAJbHON CHJH, 31ech Gyner
O6pa30BEIBATLCS Y3Kasi BHICOKAS Cknanka. OfHAKO ueM BHLIE OHa
CTaHOBHTCA, TeM Gosbue ee pocTy GyJeT INpensTCTBOBATb CHJIA Tsi-
KECTH, H B KOHIIe KOHIOB POCT NePBOH CKJIalKK OCTaHOBHTCH, H ps-
AOM C Hel, Ha GOJBIIEM YIajeHHH OT MECTa IPHJIOXKEHHS TOPH30H-
TaJbHOH CHJIbl, BOSHHKHET HOBas CK/JalKa U T. 4. TakuM o6paszom,
CHJIa TAXKECTH CIOCOGCTBYET B BTHX YCJIOBHAX - TOMY, 4YTO CKJajua-
TOCTb TIOCTENEHHO PacMpOCTPaHAETCsT  Ha.Bce Gosee HIHPOKOH M0~
maju. ‘ .

To xke camoe moxno TIOBTOPHTL H _OTHOCHTEJBHO Da3pHIBOB, CBf-

SalHRIX C TOPM3OHTaJbHBIM CXKaTHeM. BmecTo CKJIaIOK HJIH COBMeECT-

HO C HHMH MOTYT 06pa30BBIBATLCS HALBHIH, SIBJISIOUIHECS CJIEACTBHEM

CKaNLIBaHHsA. PactipocTpaHisch Bce aafbuie or HCTOYHHKA CHJIbI, OHR

NPHBEAYT K BO3HHKHOBEHHIO CepHH NapaJiie/bHbIX HaJBMIOB, T. €. K

YenmyiyaToit cTpykType. : : o .

Ion BiHsiHuEM CHABI TixecTH 6oJbLine 06beMEl MOpoy MOIYT Mef-
JIEHHO CHOJI3aTh 1O CKJOHY, o6pasyst cneuuduyeckne CTPYKTypHbIE
bopMEl  (TexToHHuUeCKHe TIOKPOBhI,  CONYTCTBYIOIUHE MM  MeJaHKR
H 1. 1.). O6 aTux cTpyKTypax Gomee NOAPOGHO GyleT TOBOPHTBCS B
ra. 8. Bonpoc 8aK/II0YaeTcss B TOM, KAKOB JOJIKEH OBITb ‘YKJIOH, YTOGH
MOLIHBIE TOJIIH CIOHCTHX NOPOX MOIJIH MeJJIeHHO, Ha OCHOBe Mexa-
HH3Ma TIOJI3yYeCTH, CrioJ3aTh BHHS, IlepBoie pacuetst npuBogmaH K
00€eCKypasKHBaOWUM pe3yJbTaTaM: €CaM HCXOAHTb M3 BEJHUHHBL CYXO-
TO TPeHHs B IJIOTHBHIX NOPOAAX, TO YIo. HOJyYyaeTcss CJAHWIKOM 6O0Jbr
M — no 30°. dra uudpa sBHO [IPOTHBOPEUUT (haKTaM, TakK KakK BO
MHOTHX CJy4asiX rpaBHTalHOHHBIH MeXaHU3M NepeMeIeHnsT TeKTOHH-
HYECKHX NOKDOBOB He NOMJIEIKHT COMHEHHIO, H B TO e BpeMs OUYeBHS-
HO, 4TO YKJIOHB GBUIH OueHb MaJEMH. Peurenne BONpPOCa, NO-BUIHMO-
MY, 32KJIIOYaeTCs B TOM, YTO BeJHUHHA K BHEIIHETO M BHYTPEHHEro
TPEHUS B TIOPOJAX CHUKAETCA MOYTH 110 Hynss B TOM caydae, ecan
IIOCTEIHHE HACHINIEHL BOJOH W ee BHYTPHIIODOBOE JaBJIeHHE NPHOJIH:
KaCTCs1 K JIUTOCTaTHYECKOMY. Boza B 5TOM Cly4ae He TOJNbLKO Hrpaer
Posb cMasku. OHa npHHHMaer Ha cebg SHAYHTENBHYIO YacCTh JHTOCTA-
THYECKOH HArDY3KH H COOTBETCTBEHHO CHUMAET AaBJIeHHE C TBEPAOro
Ck€/I€Ta mnopoinl. Takme 06BOgHEHHHE ciou OYyAYT CKOMB3UTL Apyr
O Zpyry, IpH O4eHb MaJIHIX HANDSKEHHAX, T. o, IPH HUYTOXKHBIX VK-
Jonax. Korga noposoe nabjenne NpUOIHKAeTCH K JIHTOCTATHIECKOMY
(craHoBuTCH paBHeiM 0,9 NOC/I€JHET0), YroJl YKJOHA, 110 KOTopomy
IOPOAHl GYyAyT CKOJIb3HTH, He npesnimaer 1°,

Cuna TsKecTH BHI3BIBaeT ABHKeHHe MaTepHajia B 3eMHOH Kope He
TOJILKO CBEPXY BHH3 (CTEKaHHE TEKTOHHUECKOro NOKpOBa MOJ YKJIOH);
BO ¥ cHH3y BBepx. ITociennee IIDOHCXOJNT TaM, IZie B 3eMHOH Kope
o6pasoBanacy «HHBEPCHA TJIOTHOCTEH», T. e. rpe noponel ¢ Goabureir
IITIOTHOCTBIO OKAa3aJHCh JeXallUMH IIOBEPX TOPOX MeHee NJOTHBIX.
B stux ycnosusix nmox Bausmmem O0BEMHOH CHJB  THXECTH 6ojee
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TJOTHBIE HOPOJLl CTPEMSITCSI TFOHYTh, BBIKHMas H3-TOJA cebst H.3acraB-
JIsis OTOABHIaTbCsl B CTOPOHBI H JBHraThcsi BBepX OoJsiee Jierkue Io-
POAHL. - ' : '

VinBepcus MJIOTHOCTEH MOXKET MMeTb pasHoe mpoHcxoxienue. OHa
MOXKeT BO3HHKHYTh CEAHMMEHTALMOHHEIM IyTeM, KOrfa 6oJee TAKeJbli
0OCalOK JIOXKHTCS moBepx Gosee serkoro. Tak BO3HUKaeT HHBEPCHA
maoTHOCTeH B 06JacTAX pasBHTHS KaMeHHOH COJH (IJIOTHOCTD
2,2-103 Kr/m%), mMepeKpHITOH YIJIOTHEHHBHIMH II€CYaHHKAMM, TJHHAMY,
H3BECTHSKAMH (CPeAHss IJOTHOCTL Ha TayGume 1 kM 2,5-10% kr/md).
Dra HHBepcHs IJOTHOCTeH BeleT K' 06Pa30BaHHIO [HANHPOBLEX CKJA-
JIOK C COJISIHBIMH siApaMH.

OHa MOXeT OnIThb CJEJCTBHEM TEKTOHHUeCKHX Jedopmanuit: Ha-
npuMep, Gosiee Tsaxesble MOPOAH MOTYT OHTh HaABHHYTH Ha GoJee
JIerKHe 1O MOJIOTOMY pa3phIBy, H TOTAa HHXKeJexallHe NMopoibl GyAyT
BHIKHMATbLCS HM3-1I0Jl BEPXHUX NOPOX, HCIOJb3Yysl TPEIIHHBI B TeJe IO-
CJIeIHHX. '

[Moabem -MarMul cpelH APYrHX NOPOJ NPOHCXOAHT INOTOMY, 4TO
pacIjiaBleHHas Marma Jerde  BMellaiomel cpefbl. DTO HHBEPCHA
fIJIOTHOCTEH MarMaTH4YeCKoro npoHcxoxaeHHs. Cpelu pacnpocTpaHeH-
HBIX TIOPOJ MarMaTHYeCcKOro MPOHCXOXAeHHS HanMeHbIUEH MIOTHOCTbIO
o6aajaer rpaHuT. 30HB I'DAHATH3aIHH OCOOEHHO O6JarOMPHATHEL AJIS
BO3HHKHOBEHHsT HHBepCHH mJoTHocTe#. [losToMy ImHpoko pacmpocTt-
paHeHH TpaHHTHHE M T'PAHHTO-THEHCOBHIE KymoJia AMaNHPOBOro Mpo-
HCXOXKJEHUS.

Boabuioe 3HayeHHWe B Pa3BHUTHH CTPYKTYPHl 3eMHOH KOpHl HMeeT
WHBEpCHS IJIOTHOCTEH MeTaMOp(dHYeCKOro MpPOHCXOXKJeHHs. Berue
rOBOPHJOCH, YTO Ha HayaJbHHIX CTaJHAX MeTaMOp(H3Ma, KOria Hopo-
Ja NOJBEpraercs HarpeBaHHIO, H3 MHUHEPAJIOB BHIIENSIOTCS BOAA H
rasbl M CpefHsisi IJIOTHOCTb NMOPOABI, COCTOSINEH H3 TBEPABIX, XHAKHX
M ra3oo6pasHblx YaCTHL, NPH 3TOM YMEHbIIAeTCs, a 00beM YBeNHYH-
Baercs. Ecan B pesysbTate 3TOrO NJAOTHOCTh MeTaMOpGU3yeMod mo-
POAbl CTAHOBHTCS MeHbIIe IJOTHOCTH NMOKPHIBAWINHX [OPOL, TO BO3-
HHKaeT WHBEepPCHs IJIOTHOCTH. Iloj BJHsiHMEM HHBEDCHH MeTaMOpGH-
3yeMBlii MaCCHB MOXeT BCIJBIBATh BHYTPH MOKPHIBAIOLIHX NOpPOJ, a
foce/lHue — ONyCKaTbCs Ha €ro MeCTo. »

ITo Mepe TOro Kak IOpOBasi BoJa H3 MeTaMOP(H3yeMOro MaccHBa
YXOJMT, NJOTHOCTb NMOPOJA 3TOr0 MacCHBAa BO3PACTAET, MPOLECC BCIIH-
BaHHsl 3aMeJJsSeTCA H, HaKOHel, NpeKpamaercs, H JaKe MOXET cMe-
HUTBCSi OGPATHEIM NPOLECCOM NOTPYKEHHS.

B mesoMm mHBepcHsi MJOTHOCTeH BBISHIBAET Ha PasHBHIX YPOBHAX B
3eMHOH KOope NepeMellleHHs] MaTepHaJa, MMeEIOLlHe XapaKrep KOHBeK-
LMY, CHH3y BBEDX M CBEPXy BHH3, a TaKxe B CTOPOHH. IlocKOJbKY
.9Ta KOHBEKIHs BCerja KOHeuHas, T. €. JETKHH MaTepHaJl, NOJHABIIHCH,
OCTaeTCs HaBepxy, a TAKeJblH, ONyCTHBILHCh, OCTAeTCs BHH3Y, TaKask
Pa3HOBHIHOCTb KOHBEKLMH HasbiBaeTcs ajsekiuuedl. [locaenuss urpaer
Ype3BHYaiiHO GOJBIUYI0 POJMb B CTPYKTYPHOH KHM3HH 3€MHOH KOPHL

fBseHHe KOHBEKUHH (MJIH a[BEKIHH) H3yyaJjoch M H3ydJaeTcs H
TEOPETHYECKH H 3KclepuMeHTaJbHO. Mccienosateneél GoJibllie BCETO
‘MHTEpecyeT TEMJIOBas KOHBEKIHs, NPOHCXOAdllas B KHAKOCTH (MJH
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rase) npu NOKOTPeBAaHHH HHXKHEro CJIof. ITOT mpouece OpeAcTaBaseT
HHTepecC JJisl NOHHMAaHHS MeXaHU3Ma UMPKYJSLUUH BO3LYIIHBIX H BOZI-
HbIX Macc. Ho OH MOXeT CayXHTb MOAENBbIO M I/ I'DaBHTALHOHHON
aJBeKLUH B 3€MHOH KOPE, €CJH YYecTb, YTO IO TEODHH NOXOGHs He-
¢dopManuK nopol 3eMHON KOpPHl MOTYT MOAeAHDPOBaTLCH JedopManus-
MH BSISKMX XHAKOCTeH. CHCTeMa, COCTOAIIAs H3 MeHee MJOTHON KHM-
KOCTH BHHM3Yy H GoJjiee mJIOT-
HOJ BBepXy, Heycroiuupa. Jo-
CTaTOYHO MaJieHilell HEepPOBHO-
CTH Ha TrpaHHIE MeXAy OBY-
Ms KHAKOCTAMH, 4TOOH BCSE
CHCTEMA MPHIULIA B JBHKEHHE.
Tam, rge Ha 3Toii rpanuue
obpasyeTcsi BHIYKJIOCTb, AaB-
JICHHE XHUIAKOCTH B HHXHEM

Puc. 10}. Cxema MexaHM3Ma HAarHeTaHHs CJIOC, BHI3BaHHOE BecoMm CToJ-
MeHee INJIOTHOTO MaTepraja B GoJee 6a BHIIEJEXKAleH XKHUIKOCTH,

NJOTHHI IPH HHBEPCHH IJIOTHOCTEI: OKashBaercs MeHblile, yeMm
dy n dz—-—nm'r]};ocm BEPXHEIO0 H HHXK-« Ha CMeXHBIX YYaCTKaX HA TOM
Hero cnoeB; [H — MOWmMHOCTE  BepXHero
Cl0sl B HEHAapylUeHHOH uyactH; h; — mom- - 2K€ TODH30OHTAJbHOM YPOBHe.
HOCTb TOTO e CJIOSl. Haj 30HOH BHexpe- JKunxocTe HauHHaeT HBHraTh-
HHS MaTepHasJa HHXHero cJosi; hy — BH- ¢ B CTOPOHY IOHHUKEHHOrO
COoTa. BHe[IpDHBINEiiCA B BEPXHHH c/of ua- naeiennss (puc. 101). Ilpn

CTH minKuero ciod, Ecau 3TOM aMIVINTYIa BBIIIYKJIOCTH

di>ds, 10 hidi+hoda<hidi+hod,.
TlostoMy u3 Towek A m A, MaTepuan pacrer, 4TO elie Gosblie yBe-

HHIXKHETO CJOA YCTpEeMJsieTcs K Touke B JHYHBAET Pa3HOCTh AABJEHHH.
H BHEADPAETCA B BeDPXHHH clioft PocTr BHINYKJIOCTH CTaHOBHTCSH
JIaBHHOOODa3HBIM,
HeycrofiunBocts, Bo3HHKaOmas MEXAY CJNOSIMH c OOpaTHHIM pac-
IOJIOKEHHEM IJIOTHOCTEH, Ha3bIBaeTCs HEYCTOHYHBOCTHIO Pajes —
Teiinopa. s Toro 4To6b KOHBEKIHS HJH aJBEKIHA OCYUIECTBHJIAChH,
Heo6xoauMo cobioneH1e HEKOTODHIX YCJOBHUH, W3BECTHHIX 1107 HauMe-
HOBaHHEM KDHTEDHsi yCTOHYMBOCTH. [/t TensioBoll KOHBEKUHH Gecko-
HEYHOIO0 TOPH3OHTAJBHOIO €JIOf, KOrjJa pasHOCTb INJOTHOCTEH J0CTH-
raercs HarpeBOM XKHAKOCTH CHH3Y, 3TOT KDHTeDHH YCTOHYHBOCTH,
Ha3biBaeMHbIA uncyaoM Pajies, pasen '

Ap ghd
R =20 &%
P VX

TAe NEPBBIH MHOXKHTENb IMpEACTABASET OTHOCHTENBHYID pasHOCTb
NJIOTHOCTE! B KPOBJE M MOAOLIBE IIOJOrPEBAEMOrO CJOSL. DTa PasHOCTh
SaBHCHT OT PaSHOCTH TeMIEpaTyp H Ko3ddHIHEHTa 06beMHOTO TEIIo-
BOTO pacCIMpeHHs XKHAKOCTH. BTopoli MmOMHMTeJb BKJIOuaeT ycKope-
HHE CHJIBl TAKECTH g, MOILHOCTb CJIOSl /i, KHHEMATHUECKYIO BSI3KOCTb V
(T. e. OTHOWIEHHE BSI3KOCTH K IJIOTHOCTH) H KOo3(dHIHEHT TeMmepa-
TYPOIIPOBOJAHOCTH ¥. ‘

MEl He 6yneM aHaMH3HPOBATh (DH3HUECKYIO npupody uucaa Pajes. .
Hast Hammx wesefi A0CTAaTOYHO OTMETHTb, UTO OHO pacTeT mponop-
UHOHAJ/MBHO OTHOCHTE/NIPHOR PasHOCTH IJIOTHOCTEH, NPONOPIHOHAJIBHO
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-TpeTbell CTENEeHH TOJIIMHBL CJIOS H OGPAaTHO NPOMOPHHOHAJBHO BSA3-
koctH. Poct uMcna Panes o3HauaeT, yTO YCJOBHsS CTRHOBATCA BCe
Gonee GJIArONPHATHLIMH s KOHBeKUMH. Ho misi Toro 4ToGH KOH-
BeKIUs HauyaJach, YHCJIO JHOJKHO NOCTHUb HEKOTOPOH KPHTHUECKOH
BeJIHUMHLEL. B 3aBHCHMOCTH OT YCJAOBHH Ha rpaHHIExXx KOHBEKTHPYIO-
Qero cJIosi 9Ta KPHUTHUECKas BeJHYHHA KoJjebseTcs B INHPOKHX Ipe-
Zenax. TloJuepKHEM, UTO KOHBEKUHMH, KpoMe pasHOCTH INIOTHOCTeH,
CHbHO CNOCOGCTBYeT TOJIIMHA KOHBEKTHpYIOUIero Marepuana. Tyt
MOXKHO NPOBECTH AHAJOTHIO C YCJIOBHAMH BCIVILIBAHHMS H30JHPOBaH-
HHX cdepuueckux o6beMOB MeHee IUIOTHOH KHIKOCTH BHYTDH 6osee
OJ10THOM: 1o u3BecTHoi Qopmyne CTokca CKOPOCTb BCIVILIBAHHA IPO-
TOpIUHOHAJbHA KBaJpaTy pajHuyca luapa, PasHOCTH MJIOTHOCTEH H 00-
PATHO MPONOPUHOHANbHA BS3KOCTH BMEHIAIOLIeHd MKHAKOCTH:

— 2r%g (P1 — @o)
9u ’

DKchepUMeHTa/bHOEe BOCIPOH3BEJEHHE KOHBEKUHH NMOKa3biBaeT, 4To
€CJIM MHBEPCHS ILIOTHOCTeH OXBaThiBaeT IJIOIIa]b, 3HAYHTENBHO Ipe-
BLIIAIONLYIO TOJIIHHY KOHBEKTHPYIOWLEr0 CJIOf, TO B MOCJEAHEM o6pa-
3yeTcsi HEKOTOPOE UHCJAO LEHTPOB BCIJILIBAHHA — «syeek BeHapa».
AT syelikH OOLIYHO HMEIOT LIECTHrpaHHyio ¢opMy, npuueM BHYTPH
KaXXI0i sueliKd BCIILIBAHHE OTHOCHTEJBHO JIErKOH NMOJOrPETOH KHJ-
KOCTH HaOJIOL4eTCsi B 3aBHCHMOCTH OT COOTHOUICHHsI B3KOCTH JHGO
B ILleHTpe fAueliKH, JH60 MO ee MepH(pepHH, a ONYCKaHHe OCThIBIIEH
60J1ee MJIOTHON KHMAKOCTH NMPOHCXOJUT COOTBETCTBEHHO JIHOO MO NepH-
depuy sigefiky, JH60 B ee ILEHTpE.

OjfHako OKashBaeTCs,, YTO He Becerja f4eHKH KOHBEKOHH HMEIOT
wecTurpannyo ¢opmy. CyHeCTBYIOT YCJOBHs, KOTAa sYelKH TMpHHH-
MalT GopMy He LIECTHIPAHHBLIX IPH3M, a YIJIHHEHHHIX BaJOB, pPacro-
JIOXKeHHBX TapaJJie/ibHO APYr APYry. DKCIEePHMEHTaJbHO yCTaHOBJIE-
HO, UTO NpH 3HaueHHH yucaa Pajes npubausurenvHo 10% o6pasyror-
cs Bajwb, a npd GoJblleM 3HAaUYeHHH -— Kynosja H BepTHKa/bHbE
NpH3Mbl. YCTAHOBJEHO TaKXe, 4TO pasMepbl BaJOB U fueeKk U pac-
CTOSIHMsl MeXJy HHMH 3aBHCST OT TOJIIHHBI cjosi. B saBucuMOCTH
OT TpaHHMUHBIX YCJOBHH Ha BepXHedl M HHXKHell TpaHHIAX CJOs pac-
CTOSIHHSL MeX/]y OCSMH BajiOB WJH IEHTPaMH sueek Koje6aioTes OT
JBYX- 110 YETEIPEXKPATHON TOJIIMHBEL CJIOS.

Bce 3T pesy/bTaThl H3yueHMs] XapaKTepa JBHIKEHHMS BElECTBA
NpH TENJOBO! KOHBEKILHH BIOJHE MOLYT OHITb HCHONb30OBaHL H B
CTPYKTYPHOH T€OJIOTHH AJsi OODBSCHEHHS aJ(BEKUHH, NPOHCXOAAMICH B
3eMHOH Kope B 0GCTaHOBKe 3ajieraHusi Gojee IVIOTHBIX MOPOA NOBEPX
MeHee IJIOTHHIX, T. €. AJs OObsCHEHHs aJBeKIHH YHCTO I'DaBUTAHHOH-
HOro npoucxoxjeHus. Hanpumep, misi oGbsiCHEHHS HEKOTOPBIX 0CO-
6eHHOCTeHl pasBHTHsI AHANMHPOBHIX KYIOJOB B O6JacTsX, TIAe MEHee
IJIOTHAst COAb 3ajieraer moj GoJiee IJIOTHOH NOKPHIIKOM LPYrHX oca-
JOUHHX NMOPOA. B KauecTBEHHOM OTHOUIEHHH 3AeCh AEHCTBYIOT T€ Xe
GAaKTOpBl, YTO H TpU KOHBEKIHH, T. e. 06pasylrcsi sueHKH Denapa,u
pa3Mep HX 3aBHCHT OT TOJIHHBI aKTHBHOTO CJOA. ‘
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IpaBurannonnas aasexuus Pas/HYHHIMH aBTOPAMH HEOAHOKDATHO
BocnpousBoanaacy Ha Mogenasx. Haubomee o6miyna MOJeNlb, KOrja
HHXKHHH, NUTAOIHA Clof 06pa3oBaH MajOBS3KHM GHTYMOM ' HH3KO#
TJIOTHOCTH, a BEPXHHH — TSKEJEIM NPO3PaYHHIM CaxapHHM CHpO-
noM. CTajiiu 5TOro 3KCIEPHMEHTA MOKA3aHE Ha puc. 102. Buauo, Kak

CM, I ) y/a

Puc. 102. Cragmm nepeMemesus ABYX BS3KHX JKHIKOCTE!l NPH HHBepCHH
nnotHocTelt (mo A. M. CuueBofi-Muxafinosoi).
3amTpaxopannoe — 55% -muift 6uTyM  (maotHocTh 970 Kr/M3); Genoe —
naroxa (maornocts 1420 xr/m3). I—IV — cTanuu nepeMelIeHus

H3 HeGOJIbIIHX HEepPOBHOCTEH Ha NOBEPXHOCTH 6HTYMa pacTyT BHIMYK-
JIOCTH, KOTOpEHIE NpPEBpAINAIOTCA B CTOJAGH GHTYMa, NOXHHMAIOLIHECH
BHYTDH CHpONa, aHaJIOTHYHble SAPaM NpPOTHKAHHS AHANMUPOBHIX KY-
NoJIoB. ‘

Boabuio# mHTEpec mpexpcTaBasIOT MojnenH, o6GpasyeMble ¢ mno-
MOWbIO UEHTPHDYTH, KOTJa CHIA TSMKECTH MOJeJHpYeTCcs LeHTPoGex-
HOi cuuofi. Ilocaennss MOXET B TEICAYH Pa3 NPEBHIUATL CHAY THs
KECTH. JTO N03BOJISET HCHOMB30BATb A MOIeJed MaTepHaJBl BHICO-
KOH BSI3KOCTH (Hampuwmep, 3aMma3ky). IlosyueHHble B TakuX Marepua-
JlaX CTPYKTYDH MOXKHO Daspe3aTb [IJs H3YYeHHS HX BHYTPEHHEro
CTPOGHHH, a TaKkKe COXPAHATH HEOTDENENIEHHO JOJT0: OHH He pacTe-
KaioTCsA B NOJIE CHJIL TAKECTH KaK MAaJOBS3KHE MaTepHAJb, NOOGHbIE
xunkomy 6utymy. Ha puc. 103 H300paxKeHbl KYIOJOBUAHEIE CTPYK-
TYDEI, NOJIYYEHHBIE IPH MOJENHPOBAHUH € IOMOLIBIO ueHTpudyru. Me-
TOZAHK2 TEKTOHHYECKOr0 MOJENHPOBAHHS ¢ HCNIOJIb30BAHHEM LEHTPH-
¢yru 6una paspaborama wBenckum yuenum I'. PamGeprom (1985)."

YcTaHOB/IGHHBIE AJISt TENVIOBOH KOHBEKIHH 'COOTHOLUEHHS (aKTOPOB
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COXPaHAIOTC H NPH TEKTOHHYECKOM MONEJIHPOBaHHH. UTOGH rpaButa-
LNHOHHAs aJBEeKUMs B HHX OCYLIECTBHJaCh, He0oOXOAMMA JOCTATOYHAN
Pa3HOCTb NJIOTHOCTEH MeXAy HUMKHHM H BEPXHHM CJOSMH. HyxXHo Tak-
e, yTOOH BA3KOCTb OGOHX cJIOeB Gblla He CAHILUKOM GOJbLIOH, TaK KaK
HHaye oHa OyJeT TOPMO3HTb IpolecC IepepaclmpejiesieHHss Macc B
MOXeT €r0 COBCeM IIpHOCTa- ;
HoBHTb. Hakoseu, Heo6xonu-
MO, uTOOB HHMXHHH, IIHTa-
IOH#, CcJA0H uMea Jocra-
Tounyio toJuuHy. Ilocaennee
ycloBHE cJeayeT OCOOeHHO
nopuepkHytb. OHO oOBACHS-
€T, NoYeMy H3 TOHKOro cJos
coJH, 3aJseraiouiero noj G6o-
Jlee IJIOTHOH NOKPHIIIKOHK IOo-
poj, AHAMHPOBHE KymoJia He

NOAHHMAIOTCA: noabeMHaA Puc. 103. Mogzeab HMaNHPOBHX KYMOJOB,.
cHJIa MaJhX 00BEMOB Jierko- NoJyYeHHash C NOMOIIBIO LEHTPHOYTH B
ro MaTepHaja HENOCTaTOYHa, canmkore (no I'. PamGepry).

6 Taxeawit cao#, MNOKPHBABIIKK CHJHKOH,.
YTOOHl NMPEOROJETE CONPOTHB- cusit. LlenTpoGexmas cuia  JOCTHraja:
JISIeMOCTh NIOKPHIBAMOIUHX CJO- 1000 g

eB Je(opMauui.

PaaMep KynoJioB M PacCTOSIHHE MeXAY HHMH, Kaxk H IpH TelJOBOIX
KOHBEKIHH, NIPAMO 3aBHCAT OT TOJILIHHBI NHTaromero cjos. Ho te xe
napaMeTphl AHANHPOBOH CTPYKTYDPHl 3aBHCAT TaKXKe H OT OTHOIUCHHS
BS3KOCTEH NHTAIOIIEr0 H HOKphBalomero cjoes. Korja Bsi3KOCTb IIO-
KPBIBAIOLIEro CJ0si NpeHe6pexXHMO MaJja [0 CPaBHEHHIO C BSISKOCTBIO"
[HTAIONIETO CJIOfA, TO ONTHMAJbHBIE DAacCTOSIHHSI MeXAYy KynoJjaMuw
npubansuTeabHO B 2,5 pasa GoJblue TOJNUIMHBEI NuTalomero cJios. [Ipn
6oJsibllleli BSI3KOCTH IOKDHIBAIOINErO CJOsl pasMepbl KYMoJoB H pac-
CTOSHHSI MexXJAy HHMH pacTyT. Hampumep, eciim OTHOILEHHe Bs2KOC-
Teit MOKPHIBAKOIIEr0 H IHTAIOUIEro cJoeB AOCTHTHeT 50, TO OTHOIIEHHE
PacCTOSHHA MeX1y HEeHTPaMH KyINOJOB H TOJIIHHOA CJIOsi BO3pacTeT
npubausuressio 10 10. OT cOOTHOLIEHHS BSA3KOCTEH CJIOEB 3aBUCHT
TaKxXe, Ie BCIVIHBAeT JIETKHA MaTepHaJ: B lleHTPe HJH IO nepHde-
pul «siueiiky Benapa». YMeHblleHHe TOJIIMHEI BEPXHEro CJOS BeleT
K YMEHbLIEHHIO Pa3MePOB SUeeK H PACCTOSHHA MEXKAY HHMH.

Bce 3TH COOTHOUIEHHA, YCTaHOBJIEHHBIE IIPH HCCASJOBAHHAX Ha
MOJIe/IX, OTHOCATCS, CTPOTO TOBOPs, JHIUb K HadaJbHOMY 3Tamy o6-
pa3oBaHHsl AHANHPOBHIX KynosaoB. OJHAKO OHH CKa3BIBAIOTCS H HA
NOCeAYIOLHX 3Tanax 3Toro mpolecca. '

Beaeacrsue GoJsbliod HEOJHOPOJHOCTH CTPOEHHsI 3€MHOH KOpPHI H
CJIOXXHOCTH HPHPOZHBIX YCJOBHI NPOBEPHTb 3TH COOTHOIUEHHS Ha reo-
JorH4eckux o6bekTax saTpyaHHTeabHo. Ho uMeloliunecss AaHHbIE IIO-
Ka3hIBAlOT, UTO B IIPHHIIHIE, €CJH OTBJEYbCS OT OCJHOXKHEHHH, Te Ke
3aKOHOMEPHOCTH IIPOSIBJSIOTCA ¥ B NpPHpPOAHOH o6craHoBke. Hampu-
Mep, pasMellleHHe IHallHPOBHIX KYNOJOB Ha IJIONIAaAM B Psife Caydaes:
O4YEHb CXOJHO C pa3MelLleHHeM, XapaKTepHBIM -~ JJsi «Adeek Denapa»
(puc. 104). OTMeueHO, YTO pa3Mep AHAMHPOBHIX KYIOJOB H PaccTos-
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U MEX1y HHUMH B NPHPOJHBIX YCJIOBHSX NMPSAMO 3aBHCST OT TOJNIIHHEL
<nosi conu. B ceseprom Ilpukacmum mo nepHpepHH TEKTOHHYECKOH
JAENpecCHy, rae MOIMHOCTb CONH yMEHbILIEHa, KYNoJda Majbl u pacmo-

a

Kainaganin

J ,lilpv;gm.h,yt_:aﬁ
L. . oKaparay

'%‘Caypmcytiaumde
<N OpbingpikTep

e XN [ B«
s NN 237 [=e)e

‘Puc. 104. Tpynnuposanue AMaNypPOBHIX
KYIOJIOB B HENPABUJBHLEIE KOJbLUA H MHO-
royronbHuku. Ilpukacnuiickas  cHHekJH-
3a (NOBEPXHOCTb NPEANO3IHEMHOLEHOBO-
ro cpesa). Ilo M. Cuuesoii-Muxaii-
JIOBOH: @ — IJOYTH CIVIOMIHBHE KOJbIEBHE
MacCCHBH; 6 — NPEPLIBHCTHE  KOJbUEBHE
‘MaCCHBHI; | — BLIXOIE COJIH Ha TOBEDX-
‘HOCTb; 2 —CONAHEIE TIPSAAH W Kymoja,
CKPHTHE Ha TraybuHe; 3 — ray6okHe co-
JfHHE  [OepellelikH; 4 — rpaben; §—
MEXKYNOJbHHE MPOrHOH; 6 — paspHBH;
7 —Kynojia BTOpHuHOR reHepanuu; 8 —
HaJICBOJOBEIE MyJbAB OCEXAHHS

‘OYeHb MaJIOH CTeNeHH H IIpaKTH4YeckKu

JOXeHB TecHo. A B LeHT-
PaJbHBEIX YacTsaxX To# Xke jgen-
peccun, Trae  TONIA COJH
MOIIHee, XapaKTePHH pPefKo
pacosaoxeHnbe «KyIoJia-
DHTaHTHI».

B askcnepuMenrax c xus-
KOCTAMH, €CJAH INpouecc He
GyAeT MCKYCCTBEHHO MpepBaH,
OH NPUBOAHT B KOHIE KOHIIOB
K MOJHOMY OOpalleHHio: BCH
JIerKas XKHAKOCTb OKa3HIBAeT-
Csl HAaBePXy, a BCA TAKeJas—
Ha JHe cocyna. B mpupoze B
HeKOTOPBHIX CJAyYadgxXx TaKxke
NPOHCXOAUT BLIKHMaHHE Ha-
BePX 3HAYHTEJbHHIX 06BEMOB
NHTAIOLIEr0  CJI0S, HaNpUMeEp
npH 06pa3oBaHHU TEKTOHHYe-
CKHX NOKPOBOB IVIYGHHHOTO
(nenHHHCKOrO) THMA (cm.
rs1. 8). Ho wame nponecc npe-
Kpamaercsi pasbiue. Muorue
flpa JAHANHPOBHIX KYIOJOB
OCTAHAB/NMBAIOTCA Ha HEKO-
TOPOfi IyGHHE NOX  NOBepX-

HocTelo.  Paccmorpum  mpm-
Mep.
Ocamounble mopoasl wa

TOBEPXHOCTH HMEIOT CPeXHIOn
MJIOTHOCTD 2,2-10%  xr/m3.
Coib Ha MOBEPXHOCTH 3eMJH
ofnagaeTr TakoH ke mMJIOT-
Hoctblo. Ho ¢ ray6unoli, mno
Mepe TOrO Kak pHIXJble ocai-
KH  VIVIOTHSIOTCH HOA TH-
XKecTbio Bce GoJiee MOIILHOMH
NIOKPHIBAIOIIEH TOJIIH MOPOL,
HX NJOTHOCTb BO3pacTaeT A0
2,5-10% kr/M3, Torma Kak
IJIOTHOCTb COJIH 3aBHCHT OT
BCECTOPDOHHEro [aBJEeHHA B
¢ TIy6HHOH He MeHserca. B

CBSH C 5THM Ha IMyGHHE OKOJMO | KM MOJ NMOBEPXHOCTHIO CO3HAIOT-
€Al yCJIOBHSA NIt HHBEPCHH IVIOTHOCTH MEXAY COMbI0 H NOKDPHIBAIOHIHMH -
ocaakamu. Ilomumo storo mosbiLeHHe TeMOepaTypel ¢ IJyGHHOA
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CHJILHO CHHXAeT BI3KOCTb COJIH. B pesyabraTe BCeX 3THX (PaKTOPOB:
HauGosee 6JaronpusTHLHE YCJAOBHA AJs AMaNHPH3Ma yCTaHABJIUBAIOTCH
Ha ray6uHe 5—6 KM, OTKyAa M PacTyT KyloJa.

Ho, mo Mepe Toro Kak OHH IOJHHMAIOTCS, Te ke (HaKTOPH HaUH-
HAlOT AelicTBOBaTh B 06paTHOM HampasieHud. Coab, npubaHKAACH K
NOBEPXHOCTH, OXAAXKIAeTCs, H BS3KOCTb € Bo3pacTaeT. Pas3HOCTb.
NAOTHOCTell yMeHplIaeTcsi ¥ CXOAHT Ha HeT. IloabeMHas cu/ia B BEpX-
Heil YacTH AHANHPOBOTO KyNOJa B CBSI3W C STHM Najaer Ao Hyas. He-
KOTOpoe BpeMs GoJjee riIy6OKHe 9acTH siipa NMPOJOJKAIOT elle AaBHTh-
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Puc. 105. CxemaTHueckas TeKTOHmueckas kapra paiiona Hwmnm-
Gaepa, Bamgupckas ACCP (no A. A. Bormanosy):
1 — yduMmckue caou; 2 — sajeranne YQUMCKHX  CJIOEB; 3 — 06-
JacTh TPHMOJHATOrO 3ajeraHds KYHCYPCKOH COAH B TOJOIHX
CTPYKTypax; 4 — morpeGeHHble MAacCHBE apTHHCKOTO — JIOXKa; 5—
MeCTa BepOATHOTO DACMHOJIOXKEHHS COJSHEIX MAaCCHBOB MO0 JaHHHIM
reodusnks; 6 — CKpHTHe Ha TAyGHHE NHANHPH; 7 — BBIXOAHW KYH-
rypckoit coau
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C€HH3y Ha BeDXYIUKYy NHANHPOBOrO s14pa, KOTOpas, NOTEPSAB  COGCTBEH-
HYyIO NOABEMHYIO CHJy, PACTEKAeTCs MEX/y CJOSIMH B CTODOHHL. $1apo
npuHuMaeT rpuboobpasHyio ¢opmy. Hakouen, Bech mpomecc ocranas-
~JIHBAETCSA, 3aTOPMOXKEHHBIH POCTOM BSI3KOCTH H NajeHHeM NONbeMHOM
CHJTHL ' '

YcoxXHeHHe NPHPOAHOro. Ipouecca OHATHPH3MA  [I0 CPaBHEHHIO C
T€M, KOTODHIH HaG/I04aeTCs Ha MOJe/IsX, COCTOUT B TOM, UTO Ha pac-
HOJIOKEHHE H POPMY AHANHPOBHIX CTPYKTYP OKa3biBAIOT BJIHIHHE pas-
PHIBEL B 3eMHOH Kope. : ‘

Ha puc. 105 uzo6paxkeno crpoenne OXHOro Hu3 paHOHOB 10XXHOro
Ilpuypanes, rae conb okasbiBaeTcsi BHIKATON H3-ON HOKDHIBAIOLIHX
CJIOeB B BHLE PaMOK, (popMa KOTODHIX ONpeJeseHa CHCTEMOH pa3phi-
BoB. [locsienne HOMONb30BaHE! COMBIO B KayecTBe KAHAJOB.

3zech MBI MOAXOAMM K cnoco6y 06pa3oBaHHs CTPYKTYD THIA JHa-
JIMPOBBIX CKJANOK, KOrla ABHKYIIHM (DAaKTOPOM SBASETCS HE CTOJHLKO
HHBEPCHs IIOTHOCTEH, CKOJIbKO HEPaBHOMEDHOCTb HACPY3KH Ha ILIac-
THYHBIA cJI0H. Takas HepaBHOMEPHOCTh HATPY3KH MOXKET BHISHBATHCS
PpaspriBaMu B Bolmresiexaled Tonmme. Kaxablfi paspeiB npeacrasJser
«€0060#i 30HYy nepeTHPaHHS NMOPOA TOH WM HHOM wHpHHBL. [L1OoTHOCTD
TIePETEPTHIX NOPOJ MEHbIUE IJIOTHOCTH TeX K€ NMOPOA B ILEJbHOM CO-
CTOAHHH, H NO3TOMY Harpyska Ha IJIaCTHYHBI CJIOH NOX 30HOM pas-
PbiBa MEHbINE, YeM B ‘CTOPOHE OT Hee. 3TO M BHI3HIBAET epeMelleHHe
f17IaCTHYHOTO MaTepHasa H3-noj 6ojiee HAarpyKEHHHIX YYACTKOB B CTO-
POHY MeHee HarpyxKeHHBIX 30H. IIpH 3ToM mIacTHuHEI MaTepuan
BHE/DSICTC HA HEKOTOPYIO BHICOTY B 30HY paspniBa. I[Ipumep Takux
CTPYKTYp, BHI3BAHHLIX HATrHETAHHEM ILJIACTHYHOTO MarepHasna B pas-
PBIXJICHHEIE 30HBI PasphIBOB, H300paxkeH Ha puc. 106. ITaacTHuHBIMH
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Puc. 106. I'pebueBunnas cxiangatocts Harmerauus. IOro-Bocrounmii Kaskas
(no A. B. Buxepry u ap.)

3I€Ch sIBJSIOTCS IVIMHBI HHXKHero Mena (6Gappemau anta — Kib+ap),
'KOTODHI€ BHEAPSIOTCS B 30HBEI Pa3phiBOB, AeDOPMHUDYS OKpyXKaioUIHe
‘¢7I0M. B niaHe nomoGHEIE CTPYKTYPH HMEOT (GOPMY rpeGHeBHAHBIX
AHTHKJHHAJeH, BBHITAHYTHIX BAOJb PaspeiBa. XOTA 34eCh HHBEPCHSA
TIOTHOCTH MOXKET OTCYTCTBOBATb, CHJIA TSXKECTH OCTAaeTCs NPHUYHHOM
JAedopManuu. ‘
Hekoropbie cnenucduueckue ocOGeHHOCTH CTPYKTYD, CBSI3aHHHX €
JEHCTBHEM CHJIb TAXECTH, OGYLyT ONHCaHH B CaelylLiell riase.
IlonBonst wTOrM 3TOM TINIABbl, MBI NPUXONHM K 3aKJIOUEHHIO, UTO -
JepopManyy ropHbIX NOPOJ NPOHCXOAAT B CJOMXKHON 0GCTAHOBKE.
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I'naBHas oco6eHHOCTh O6CTAaHOBKH — HEOAHOPOAHOCTL cpenl. ITo-
MHMO CTPYKTYPHOH HEOAHODOJHOCTH, BhIPaXKeHHOH, HampuMmep, B
3epPHHCTOCTH M CJIOHCTOCTH TOPHHIX NOPOX HJIH B MX GJOKOBOCTH 4 B
-ApYrux (opMax pacuJeHeHHOCTH, HEOAHOPOAHO paclpele/ieHHE B 3eM-
HOH Kope Je(OPMallHOHHBLIX CBOMCTB MaTepHaja M €ro ILIOTHOCTH.
KpoMe Toro, ocioXHsI0T OGCTAHOBKY CJleAyiOlHe (GaKTOpHI:

a) H3MEHUYHBOCTb Ae(OPMALHOHHBIX CBOMCTB IOPOJ, NpPOSBJAIO-
Hlascs B npoiecce nehopMalHuy; '

6) HeyCTOHYHBOCTh MJAacTHUeCKO# AepOpPMalUHH B CJIOHCTOH cpeje,
4TO BeJIeT K Pa3JIMH30BAHHIO CJIOEB H CMSTHIO HX B CKJAaJKH;

B) pacrpejesieHHOe TNPHJIOXKEHHEe CHJI, SIBJSIOUIEECS NPHYHHON MHO-
TOKDATHOTO INOBTOPEHHS OZHOTHMNHBIX CBA3HHIX M Pa3pHIBHBIX AMCJIO-
KalMi BHYTPH 60JbUIOrO 06beMa MOPOJ;

) HepaBHOMEPHOCTb AeOpMauMH, 4TO, B YAaCTHOCTH, BHPAXKAETCH
B OJHOBPEMEHHOM Da3BHTHH DAa3pHIBOB H IJACTHYECKOIO TEUeHHs B
Xoze obweil aepopMailiK. TOro HJIH HHOrO 06beMa MOPOL;

A) mepepacnpejiejieiHe HaNlpsKeHHH B mpouecce AedOpMaIHH:
Kaxjoe u3MeHeHHe (OPMBI TOPHOH HOPOAH, KaXAhlfi HOBHI PaspHB
BEAYT K H3MEHEHHsM B IlOJie HANPSKEHHHA M, TaKHM 06pasoM, BJIHSIOT
Ha jaJjbHe#niee pa3suTHe HedopMalHii;

€) BJHAHHE Ha 06pasoBaHHE CTPYKTYD CHJIBI TSKECTH.

Tosbko npuHEMass BO BHHMaHHE Bce 3TH (DaKTOPH, MOKHO MOHSTH
OCHOBHbIE OCOGEHHOCTH TEKTOHHUYECKHX AedopMaiuil.

01[’ B. B. Benoyeon



FTMABA 7

nons TEKTOHUMYECKMX AEDOPMALIMA
M HATNIPSDKEHUA

BropuuHEe CTPYKTYpHHle (OPMBI, KaK CBA3HbIe, TaK H PasphiB-
HHe, TpeicTaBsioT coboi pesyabraT nAedopMaumMit H paspyuleHHA
TOPHHX TMOPOA H ciaaraeMblX mMu Toaml. [ledopMauuH BHISHBAKTCH
HAIPSKEHHIMHM  TEKTOHHUECKOro - Ipoucxoxpesus. CieJ0BaTeJbHO,
MOXKeT ObTbh IOCTaBJieHa «o6paTHas 3ajaua: MO HabJioLaeMbiM ae-
$OpManusIM BOCCTAHOBHTh TO INOJI€ TEKTOHHYECKHX HalpsiKeHHH, KO-
TOpoe 3TH JedhopMalHK MOPOAUIIO.

Pemenne 3TOfi 3afaud NpPeJACTABJSET HE TOJNbKO TEOPETHUECKUH,
HO M NPAaKTHUECKHI HHTEpec: 3HaHHe HampaBJeHHH JeHCTBHS Hamps-
JKEHHH CXKaTHs WJIH PacTSXeHHs II03BOJISIeT NpeACKashBaTh Xapak-
‘Tep H OPHEHTHPOBKY CTPYKTYPHHIX (hOPM, KOTOphe IOKa He HaGJoja-
JIMCh, HO B JAHHBIX YCJOBHAX MOTryT cyllecTBoBaTb. Hampumep, Ha-
©JI04as CKJaJKH TPOJOJBHOTO H3rufa, MOXKHO BBICKa3aTh IPEANOJIO-
JKenye (Mcxoas M3 o6Iiell KapTHHBI HalpsiKeHHH, CO3JaBIIMX TaKHe
CKJaJKH), uTO INOCJeJHHe XOTA Obl B HEKOTOPHIX CJIy4asX CONMPOBOXK-
Ial0Tcs HajgBHraMH. A Habaoojasi KYNOJIOBHAHYIO CKJIaJKy Ioneped-
HOro M3ru6a, MBI, NMOJb3YsCh TOH XKe MEeTOAHKOH, MOXEM HpeanoJo-
KHTb, UTO JAHHAd CKJAaJKa MoOXeT OHTbL pa3bura pajHaJIbHLIMH H
KOHIIEHTPHUECKHMH c6pocaMH Ha OTAenbHbe cerMeHTH. IlojoGHEe 3a-
KJIOUEHHS MHTEPeCHH! NPAKTHYECKH, TAaK KaK OHH ONpeJENEHHBIM 00-
pasoM OpHEHTHDPYIOT AaJjbHefiiue HaGJOAEHHS M NO3BOJAIT Hpea-
BHJETb XapaKTep 3ajieraHHs TeX HJH HHBIX IOJIE3HHIX HCKOMAEMBIX,
CBSI3aHHBIX C JAHHOM CTPYKTYpHOH (hopMOi.

OJHAaKO HeT BO3MOXKHOCTH IPsIMO H 06e3yCJOBHO ONpEJeNHTh NoJe
GHIJIBIX TEKTOHHYECKMX Hanpascerull, UCIBITAHHHIX TOPHBIMM IOPOAA-
MH KOrja-tTo paHpuie. Bce, 9TO MEL MOXeM cJelaTh, 3TO BOCCTAHO-
BHTb nosie Oegopmayuil, T. e. M0 HaGJOJaeMBIM B TOPHHX IIOpOAAX
H3MCHEHHS M INepBHYHHIX (OPM 3ajleraHHs YCTAHOBHTb ODHEHTHPOBKY
2aasHolx oceil degpopmayuil. CMOXKeM JIH MBI OTCIO[la IEPediTH K BOC-
CTaHOBJICHHIO NOASL HANpAYCexuil, 3aBUCHT OT IIPAaBOMOYHOCTH HAaIIHX
TIPeNOJIOXKEH A 0 CBsA3H Noas AeopManuil ¢ nojeM HanpsKeHHH.

Tonbko AJsi OXHOPOZHHLIX M H3OTPONHBIX TN TJIaBHHE OCH Jedop-
Mallid H HanpsiXKeHHs COBNAajfaioT. 'opHbIe OPO/b He OXHOPOJHH U HE
#izoTponubl. [TosToMy B ofmieM ciaydae Nojis TEKTOHHYECKHX Iedopma-

162



IHH B HanpsiXKeHu# He coBmajaorT. Ho BO MHOrHX KOHKPETHHIX
cayvyasx [Jjsl oNpelesieHHBIX PAaHIOB CTPYKTYp H IJIs KPYNHHX oOGBbe-
MOB IOPOJ IPOHCXOAUT TaKOe ycpeAHeHHe 4YacTHHIX moJsed pedbopma-
. UHA W HanpsiXeHUH, UTO rJIaBHHE OCH TE€X M JAPYTHX IpaKTHUECKH
coBNazaloT. Mul BHAend, 4TO, HanpuMep, B CJIOAX, CMATHIX B CKJIaj-
KH, N0JI1 HaOpPSKEeHHH pa3iHYHB B PasHBIX YacTAX CKJIaJIKH M B pas-
HBIX CJOAX B 3aBHCHMOCTH OT CBOHCTB caaramomux ux nopox. Honnan
JedopManuu Bcell cMATOH TOJNINM CJIOEB B LEJOM COBIOAjaeT CO CTOJb
XKe OOIIHM IJIaHOM HaNpsiKEeHHH: riiaBHbIE OCH CXaTHs s Jedopma-
LHH U JJd HanpsKeHHA B 3TOM cjaydae HanpaBJieHH NepHeHAUKYJIsp-
HO K OCeBOH ILIOCKOCTH CKJaJOK, a I'JiaBHble OCH YAJHHCHHSI H HAJs
JedopManuit U JJs HaNpPsiKeHHH ODHEHTHPOBAHH INepPNeHIHKYJISIPHO
K IIapHHpAaM CKJIaJoK. Tak uro myrem BEI6Opa Onpene]eHHOro paHra
CTPYKTYD BO MHOTHX CJAydasiX MOXKHO cJellaThb HeCyHIeCTBEHHLIMH pa3-
JIHUHs B OpDHEHTHpOBKe mojelt Aedopmaunuit u HanpsaxeHu#i. Ho srto
yTBepXKJeHHe CNpaBeAJHBO JHIIb B TeX CJydYasX, KOrja ocH JAedop-
Mallifi OCTaJIMCh B NI€PBOHAYaJIbHOM IOJIOXKEHHH H He HCHOBITaJH Io-
BOpOoTa B Mpoliecce HocJAexyomux AedopManuii, NPOHCXOAUBIIHX IIPH
HHOM IIaHe HanpsikeHHHA. Ecim Takoe HajoXKeHHe PAa3HOPOAHHIX MMO-
Jeil HalpsKEHHR npousounno, Tpebyercs chelHajbHBIN aHANH3, KOTO-
PHIH conpsixkeH HepelKo ¢ §oJbmIMMH TpyaHOCTssMH. K Bompocy o
B3aMMHOM HAaJIOXXEHHH JedopMauMil pas3HHX MOPAAKOB H DasHOM
OpHEHTHDOBKH MBI BepDHeMCS elie B 3TOH U B cjelyolled riapax,

BoccranasiauBasi B OJaronpuATHHX CJAYYasx NOJe TEKTOHHYECKHX
HalpsXKeHHH, MB HE MOXKeM CKOJbKO-HHOYAb JOCTOBEDHO OLEHHTHb
KOJIM4eCTBeHHO BeJIUYHHY 3THX HamnpskeHdl. O06 stoM yxke OHa
pedb B npeAnayliell raase. B autepatype TakHe NONBITKH BCTPEUalOT-
€, HO OHH BCerja HOCAT YCJOBHHIH XapaKTep, IIOCKOJbKY aedopma-
UHOHHEIE CBOMCTBA TOPHHIX NOPOA B NPHPOJAHBIX YCJIOBHSX, OCOGEHHO
B YCJHOBMAX JJHTEJBHOIO TIeOJIOTHYECKOTO BPEMEHH, OCTAalTCH cJjaabo
H3BECTHHIMH. ' '

CBOHCTBO NOJI3yYeCTH NO3BOJSET AyMaTh, YTO MHHHMAaJbHbIE Ha-
NpsXKeHUs, BHI3bIBAIOIME TEeKTOHHUeCcKHe JedopMaluH, MOryT OHITb
paBHBl HpeAesay IOJN3YYECTH TOPHHIX nopoXA. CJe0BaTeNbHO, MHHH-
MaJbHBIE pasMep HaNpsXeHHH, CHOCOOHEIX BhI3BATh TEKTOHHUECKYIO
AedopMantio, MOr H3MepATbCA BCErO COTHIMH JoasMu Gapa, T. €.
COTHIMH JOJSIMH KHJOrpaMMa Ha KBajpaTHHI caHTHMeTp. Takoe naB-
JeHHe OKa3blBaeT Ha JHO cocyZAa cToJji6 BOABI TOJILIHHOH BCEro B Je-
CATKH CaHTHMETPOB; 3Ta BEJHYHHA COH3MEDHMAa C H3MEHEHHEM aTMO-
c(hepHOTro AaBJICHHS NPH BTOPIKEHHU IHKJOHA.

MakcuMasibHbie HaNpsiKeHHsl ONpelessioTCss NpPefesioM NPOYHOCTR
FOPHEIX TIOPOJA, 32 KOTOPHIM MNOCJEAHHe paspylnaiorcsi. Mb Buzens,
4TO NPOYHOCTh MaKCHMAJbHO MOXKET H3MepAThCA HECKOJbKHMH KHJIO-
Gapamu. B sTOM LIHPOKOM AHMama3oHe — OT COTHIX AoJeil 6apa 4o He-
CKOJIbKHX KHJob6ap (103—108 IMa) — u pacnonaraeTcsl IIKaja TeKTO-
HHYECKHX HampsiKeHHI.

B HeKOTOpHIX c/ydasXx MO Pa3JHIMAM MEXKAY pasﬂonanpaBJIeHHm-
MH JebOpManUAMH MOXKHO CYAUTh 00 OTHOCHTEJLHON BEJHYHHE Ha-
TIPSXKEHHH, NeHCTBOBABIIMX B Pa3HbIX HanpaBJeHHsAX. B mpexwiayined
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rjlaBe TOBOPHJIOCH O TOM, YTO JIHH3H H GyAHHH, o6pasyiolmHecs B
TBEPALIX CJOAX, AePOPMHPYEMBIX CPEAM IJIACTHYHHIX CJIOEB, HMEIOT
pasHble pasMepbl B Pa3HbIX HaNpPaBJIEHHSIX B 3aBHCHMOCTH OT BeJHUYH-
Hbl HaOpsXKEHHH B 3TUX HampaBjeHusix. OueBHIHO, 4TO OnNpeseseHHe
B MOJOCGHBIX CJIy4asX OTHOLIEHHS MeXIy PasHOHAIPaBJEHHLIMH Ha-
NpSXKeHHAMH Oylner OGOCHOBaHHO TOJNBLKO NPH INpPEANOJONEHHH, YTO
AeOpMalHOHHBIE CBOHCTBA NOPOAB! OJHMHAKOBH BO BCEX HaNpaBJe-
HHAX H YTO PasHOHANpaBJeHHHE NepOpPMAalHH MPOUCXOAUIH OLHOBpE-
MEHHO, B XOJle OJHOTO aKTa MeXaHHYeCKOTo BO3JEHCTBHS Ha IOPOJBHL
Ecny npefen NacTHYHOCTH, BS3KOCTb H NPOYHOCTh NOPOA B PasHBHIX
HalpaBJIEHHSX DPAas3JIMYHbl, Pa3JIMYHA ‘B pa3Mepax JHH3 M OYAHH He
MOTyT paccCMaTpPHBAaThCS KaK HHIHKATOPH OTHOCHTENLHOH BeJHUHHBL
Pa3HOHANpPAaBJEHHHX HampskeHWid. OHU SIBJAAIOTCA B TaKUX CJAydasx
UHIHKATOPaMH OTHOCHTEJNBHON Da3HOCTH JehOPMAUHOHHHX CBOMHCTB,
HanpuMep OTHOIUCHHSI MEXIY BS3KOCTAMH DPa3HBIX IODOL.

. OFPEAENEHUE TNIABHBIX OCEHA
TAEDOPMALMU MO CBA3HBLIM
OEDOPMALIMAM

Hanpassnenue riaBHHX ocell gehOopMalun MOXeT GHTb BOCCTAHOB-
JIeHO 1o AedopMalMaM TeX BKJIOYEHHl B TFODHHIX NOPOAAaX, NE€PBOHA-
YajbHast GopMa KOTOPHIX H3BECTHA.

Hauiyumnm o6BbEeKTOM SIBJSIOTCA W3BECTHSKOBHE OOJHTH, HMeIO-
mue cpepuyeckywo nepsuunyio (opmy. B pesynvrare aelpopMmanuu
LIapHKH OOJMTOB NPEBpalalOTCs B TPEXOCHHE 3aauncougnl. Cpasue-
HHe JJIMHBI OCedl 3JIJIMICOHAA C AJIHHOH AHAMeTpPa HCXOHOM chep
1103BOJISET CYAHTh O HaNpaBJEHHH H OTHOCHTEJLHOM pasMepe aedop-
MalHH BJOJb COOTBETCTBYIOMHX oced. IToCKOJbKY NepBOHayaJbHLIE
cdephl OOJHTOB yixe He CYLIECTBYIOT, JJIHHY AHaMeTpa cdepnl IpH-
XOAHTCA ONpele/ATh, NPHBOAS HaGMIOfaeMBlfi 3JJIHNCOHI K paBHO-
obbemHoOl chepe. Jlomyckaercs, 4To NpH AedopManun o6beM OOJHTA
MeHsIeTCl He3HAYHTEJbHO.

Hntepecnyio pa6oTy no usyueHmio nedopmanuii OOJHTOB BHIIOA-
HHJI. aMepHKaHcKHit reoqor 3. Kmooc. OH H3yuas OOJIHTOBHIE H3BECT-
HAKH KeMOpo-opjoBHKa B Annanauax. M3BecTHAKH 3TH CMATH B
CKIaJKH M NpPOHH3aHH KJiuBaxeM. [lomepeyHHK HMHAHBHAYaALHOro
oosuTa B cpepHeM 6au30K K 1 mM. MaMepenus mnpousBogH/HCL HOX
MHKPOCKONOM B mINM(pax, AJs 49ero HeoGXOAMMBI GBIAH CpesHl, napai-
JieNIbHBIC [VIAaBHBIM OcsM aedopMmauuH. B 3TOM KOHRpEeTHOM caydae
IIOJIOXKEHHE 06JIeryanoch TeM, 4TO AJAMHHBIE OCH Ae(OPMHPOBAHHEIX
OOJIHTOB PacIOJIarajHCh BCeraa lapajjeAbHO KJIHBAXY, KOPOTKHE —
BCEraa NMeprneHIHKY/AsPHO K HeMY, a CpeflHHe — CHOBa B IJIOCKOCTH
KaHBaxa. Takum o6pasom, GbJIO H3BECTHO, KaK HANO OPHEHTHPOBATH
cpe3, uToObl ompejeJieHHasi Tapa IJIaBHHX oOcefl 6HAa B IJIOCKOCTH
wauda. Kax serasgenu B uiHde RehpopMHpPOBAHHHE OOJNHTHI, BHAHO
H3 puc. 107.
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Ornepanys HauMHACTCA C ONPeJeNeHHus MJIUHLI TPeX IJIaBHBIX MOy«
ocedl saaunconfsa. Ecaum piamnHa uX ompeneseHa, ToO paguyc cdephl

d o
r=—, PaBHOOGBEMHOI C 3JIIIHIICORNOM, Oy T MOJYUeH U3 CJeLYIOLIHX
dbopmya: A
4

4 ——
ry qrd = Y nabc ¥ r= f’/abc,

rie a, b, ¢ — COOTBETCTBEHHO MNJIMHHAS, CPEIHsT M KOPOTKas IOJy-
OCH 3JIJIHIICOHAA.

Puc. 107. [lebopMupoBaHHBIE = OOJHTH NOA MHKPOCKONOM (10
, 3. Kioocy)

Ecau, nanpumep, 6blyin onpejesieHbl CAeLYIOLIHE PA3MEDHI:
20 =MaxcuMaJpHB auaMerp=_8,45, a=4,23,

2b=cpenuuii fnamerp==6,74, b=3,37,

. 2¢c=wmuHUMAaJbHLIH KuaMerp=>5,06, ¢=253,

TO

r=1/423% 3,37 X 2,563=23,3; d=6,6.
H3ameHenue pasMepoB IO H'anpaBJleHmo I1aBHBEIX ocell nedopMa-
LUK TOrAA COCTABJSET
2a—d=+1,85, 2b—d=+40,14, 2c—d=—1,54.

ITo oTHOmeHHIO K HCXORHOH cdepe MaKCHMAJbHOE YAJHHEHHE (IO
OCH @) paBHO

1,85 X 100
1,85 100 _ ogq,
6,6 %
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YAJHHEHHe 1o ocH b —

0,14 X 100 .
X —2.1%,
6,6 1%
coxpameﬂne 10 OCH ¢ —
— 1,54 x 100
1ot X0 9304,
6,6 %

Onmuir mokasal, yTo aepopMauHs 1o ocH b Bceria oueHs Manda (He
6oJibllle HECKOJLKHX IIPOLEHTOB), H TO3TOMY, €CJH el IpeHeGpeub,.
pacyeTsl MOTYT OIDAHHYHMThLCA OTHOLIEHHeM ocel @ H ¢ H OHTb CBe-
JeHH K ILIOCKOM 3ajaue, T, €. K ONpeJeJIeHHIO KPyra, PaBHOBEJHKOro
IO IJIOINajH HabaiofaeMOMY B CeueHHH ac 3JJaHNcy. Paauyc Takoro:

Kpyra ]
r=Vac.

B stoM cayuae omepanun MoryT ObIThb emle 6oJjibine YHEPOMIEHH H3-
TFOTORJICHHEM MaJIeTKH, NO3BoJsiowel cpasdy rpadH4yecKH oOIpelesaTh
OTHOILIEHHE a/c NPH HX PasHHX JJIHHaX.

Bo n36exanne HemopasyMmeHHii Heo6XOAMMO 0OpaTHTb BHHMaHHE
Ha JBe NPHHUMIHAJILHO pa3JHYHBIE MepH BeJHUYMHH! JepopMalHH, KO-
TOPDHIMH MH NOJIb30BaJHCh Bhiile. B OZHHX CAyYasX yKas3kwBajgoCh, HQ
CKOAbKO TIPOLEHTOB, a2 B APYTHX — 80 CKOALKO Pa3 YBERHUHJACh WM
YMEeHbIIHJach NepBOHauaJbHas AJaHHA. [IpeMMymecTBa H HEIOCTATKHE
NpHUMeHeHHs KaXXJoi M3 3THX ABYX Mep xedopMannH HanGojee Ha-
rASAHO o6HAapyXKHBAIOTCS NPH XapakTepHCTHKe IJIOCKOA dedopmanuu.

B cnyuae maswix nepopManuit  (KakOBBHIMH OOGLIYHO  SIBJISIOTCA
ynpyrue pedopManui ropHeix HMOpoJ) «IPOLEHTHAs» Mepa COoBNajaer
no o6eum ocsaM. Tak, yaauHeHHIO mO OCH @ Ha 1% cooTBeTcTBYeT
YKOpOUeHHe II0 OCH ¢ Toxe npuMepHo Ha 1%. I pyrumu cjoBaMH, je-
dopmanus xapakrtepusyercsi odnoil uudpoii. «kKpaTthasa» Mepa BHpa- -
JKaeTcsl rpoMO3AKHM yHcaoM 1,01, :

B cayuae 6oabwux nedopmanuit mosoxenHe Mensercs. Hampu-
Mep, NPH H3MEHEHHH B JBa Da3a NepPBOHAYaJbHEIX pa3MepoB (yAaH-
HEHHH 110 OCH @ H COOTBETCTBEHHOM YKODOYEHHH IO OCH C) «KpaTHas»
Mepa jedopmaunnu xapakrepuayercs ooxod nuppoit 2,00, B To BpeMs
KaK <«IpOUeHTHas» mMepa — Osyma uudpamu (100% no ocu a 1 —50%
no ocH c¢). [TosToMy B MeXxaHHKe CIUIOIIHBLIX CPef NPH XapaKTePHCTHKE:
6O/IbIINX MJIACTHYECKHX dedopManuii OGHYHO MOJL3YIOTCS <«KPATHOH»
MepoH.

Crartucruueckass o6pa6oTka u3MepeHuit Jedopmaunuit Goabpuoro
KOJIHYeCTBa OOJIHTOB B KeMGPO-ODIOBHKCKHX OTJIOXeHHAX Amnanaueft
nmokasaja, YTO BeJHYHHAa AeQOpMalMH 3aKOHOMEDHO MeHseTca Ha
nJomaAx: oHa CTaHOBHTCA GoJsblie K sApYy 60JabwIoH cKaaikH, obpa-
3yeMOH OOJIMTOBBIMH H3BecTHsKaMH. OKa3aJoch BO3MOXHEIM II0Ka3aTh
Ha KapTe pacnpejesneHHe  creneHH  JedopMalu¥ H3OJHHHAMH
(puc. 108). Ha To#t e KapTe IJsi OTHAeNbHHXx TOUEK IIOKa3aHHl Ipe-
HMYLIECTBeHHEIE HANpaBJeHHS MAaKCHMaJbHOro YAJMHHEHHHS OOJHTOB.
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Prc. 108. Cxema pacmpesenenns no miomafu nedopManuit pasauu-
HOA BEJHYHHH B OPAOBHKCKHX OTJOXeHHAX IOXHHX Anmasauef,
CHIA (mo 3. Kaoocy): ‘
1 — Qopmauua VshncGopo (xemOpuii); 2 ~ HanpaBJieHHe MaKCHMAajb-
HOTO Y/JIRHEHHSI OOAHTOB (uudpa— pasmep yaaAHHeHHs, %); 38—
MaKCHMaJbHOe YAJHHEHHE HANPAaBJNEHO BEPTHKANbHO; 4 — JIHHHS paB-
HOro pasmepa ynauuenns, %. He samrtpuxoBanm pasimynne ropuaon-
TH OpPHOBRKA



o . N . . 1

OTH HanpaBJeHHs OCOGEHHO XOPOLIO BHIPAXKEHH Y CUJbHEE Ae(OpPMH-
POBAHHBIX OOJHTOB, H HHAHBHIYaJbHHE MAKCHMAJDLHBEIE OTKJIOHEHHS
OT NPEHMYINECTBEHHOIO HaNpaBJIeHHs, KaK NPaBHJO, He IPEBHIIAIOT
20°. Ecau Bhme peys unia o AehopMalHH NOPOA KaK TAKOBOH, TO O
Kapre, npuBefeHHOH Haprac. 108, MOXKHO cKa3aTh, 4TO OHA OTOGPaXKaeT
noae jpedopmanuii,

Ilpocroro Barasazna Ha Kap-
TY JAOCTaTOYHO, YToOn Yyo6e-
JUTLCSE B TOM, HTO B 60Jib-
IIMHCTBE CJAYyYaeB OPHEHTH-
'POBKAa  OCH MaKCHMa/ILHOTO
YAJIHHEHHS TMOYTH OJXHHAKOBA.
ConocraBneHue 3TOH oOpHeH-
THPOBKH CO CKJIaZuyaTol cTpy-
KTYpOH NPHBEJNO K KapTHHE,
u3obpaxennoi Ha puc. 109.
Ocr MaxkcHMa/lbHBIX YIJIHHE-
HHE 06pasyloT Beepa, CXOIs-
HIMecs TOA aHTHKJIHHAJIAMH,
Onn mnapaJJieNbHE = OCEBHM
IJIOCKOCTSIM  JIMUIb B 3aMxe
CKJIaIKH. :
Puc. 109. Pekomctpyxumsi npsMol ckaaj- ITockoMBKY oOCb MakcH-

KH H pacrnojoxeHus B Helt jpedopmupo- MaJIbHOTO COKPAINEHHS BCer-
BaHHHX ooqauroe (mo 3. Kaoocy). Opgo-

BUKCKHE OTiOXemHs  JOxuux Anmajga- A2  INCPIEHAHKYJISpHA OCH
geft. Ludpe — pasmep yajaueeHHs, % MaKCHMaJbHOIO  YIJHHEHHUA

H B JAHHOM cJydae JeXHT
B IJIOCKOCTH 4YepTexka, KOTODHIA IpefcraBJser coboil ceyeHHe, HOp-
MaJjibHOe K UIADHUDPY CKJAAJKM, MBI [OJIydaeM NpeACTaBJEHHEe O IoJe
nedopmanuii B cjoe, U30THYTOM B CKJIaikd. OHO HOBOJILHO CJIOXKHO:
OCH MaKCHMAaJbHOIO COKPAlleHHsi H YAJHHEHHS HMEIOT pasHoe MOJO-
¥KeHHe B PA3HBIX YYacTKax CKJIaiKH, 3aKOHOMEpPHO NOBOpAYHBAaiCh B
IVIOCKOCTH, HOPMAaJbHOH K IIADHHPY CKJAAKH, OT OXHOrO Kphlia K
3aMKy H K JPyromy Kphlay. JIump cpenHsisi ocb b coxpaHser cBoe
HOJIOXKeHHe B IIPOCTPAHCTBE, OCTABAsCh BCerja IapaJiesnbHOH Iap-
HHDY CKJIaJKH.

Hns onpenesieHHs! ryIaBHEIX OCel AeOPMANHE MOTYT GHITh HCIOJb-
30BaHbl 1e(OpMHpPOBAaHHEIE TaJbKH. B aTOM ciyuae HepBOHaYasbHAs
¢dopma aedopMHPOBAHHOrO OOGBEKTa YCTAHABJMBAETCH He CTOJbL Of-
pelesieHHO, KaK B cjlyyae OOJIUTOB. ['aJIbKM MOYTH HUKOrAa He GBIBAIOT
cepuuecknmu. HIX nepBuunasi ¢opma npubiauxkaercs K SHIEBULHOMN,
B DasHOi CTeleHH YIJIOIEHHOH, HO INOYTH BCerja OHAa HEMpaBHJIbHA.
OpuenTupoBKa NepBOHAYAJIBLHHIX OCell OTHEJbHHX rajiek MOXET CHJb-
HO pasJHyaThCs, YTO NPHBEJET K pas3jH4YHI0 (OpM, BO3HHKAIOLIHX
nocje ge@opManuH.

Onunaxo uckaxaiollee BJMSHHE 5THX (DAKTOPOB CTAHOBHTCS MaJo
3aMeTHBIM A/ CHJIbHO Je(OPDMHPOBAHHBIX TraJjek, CIJIOCHYTHX J0.
¢dopmbl «xBocTaThIX» rajek (puc. 110). Kak BHAHO H3 cXeMBl Ha
puc. 111, ecin nedopmanns yamuaenus gocruraer 100% (r. e. pas-
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3
~MEphH raJibKH M0 OCAM YAJIHHEHHSI U CCKpalleHHsA COOTBETCTBCHHO YBeE-

JINYMBAIOTCA ¥ YMEHbIIAIOTCS BABOE), TO OPHEHTHPOBKA I0JyYaeMOro
| 3JUIMNCOMAA IIOYTH IMOJIHOCTBHIO OIpEesieTcsl HalpaBjeHHeM oOceHd
-AedopMalKd M MaJlo 3aBHCHT OT NEPBOHAUYa/bHOH (OPMBL TajbKH.
Mexay TeMm GBUIM ONMCAHB TaJbKH, NOJABEpriivecs CIIOMIWBAHHIO H
YAJHHEHHIO B JECATKH Pas.
Ananoruunsie  mabiiofe-
HHS MOTYT OBITH BBHINOJIHEHH
HaJ KOHKpEeLUHSMH, IepBOHAa-
- 9anbHas GopMa KOTOPHX XOTs
. OB NpPHGIH3HTENBHO  M3-
' BecTHa. Hamnpuwmep, ¢doctopu-
' TOBHIE KOHKpEUHH IepBOHa-
. YaJbHO OBIBAIOT NPAaBUJIBHO-
¢hepuyecKuMH.

~ Ina toit xe LesH MoryT
GHITh  HCTIOJIB30BAHH  Aedop- - ,

- MalA¥  OCTaTKOB  MCKONA€-  pyc  110. PaspasieHHHA KOHITOMepaT

. MBIX OpPraHH3MOB. Hanpu- («xBocTaTHe rajabkH»). 3apHCOBKa

- Mep, Owim omucaHel jedop- :

 Mallil PaKOBHH CUpH(EpoB uIm oTHnedaTkoB pu6. MHTEpecHo, uto He-
KOTOphle NPHUHATHIE HePBOHAYAJILHO 38 CAMOCTOSITENbHEIE BH/AB PasHbie

' 10 (popMe orneyaTKH PHIG OKasaJHuCh Je-

. $OpPMHPOBaHHEIMH OCTaTKaMH OJHOTO BHAA.

: Kinaccuueckum npumepoM aedopMaluu /

-~
1
' MCKOIIaeMbIX SBJISIOTCS «PacTAHyTHe Oede- /
l)
/
4

. MHUTHI», ONHCaHHBIE 3HAMEHHTHIM IIBeli- /,V
- apckum reosiorom A. Tefimom. Takue Ge- |
L IEMHUTH BCTPEUYaloTCs B CHJbHOJHCJIOLH- \[

- POBaHHBIX oOcajouHblx Tosamax Ileefimap- | |

p ckux Anbn. Poctpe 51X GesIeMHHTOB pa- -
30pBaHBl Ha OTAEJbHBIE KOJbIA, H NOCAEA-
HHe Da3IBHHYTH Ha HEKOTOPOE pacCTOsIHHE ’
ono or apyroro. TIpomexyTku Mexny
KOJpLaMH 3alojHeHH JH0O MaTepHaJoM
BMeWlaolesl NOPOAL, KOTOPHA mpoHHK B Pme. 111 Redopmauus
OTKPHIBLIKECS TPOCTPAHCTBA, JHOO HOBBLIMH ;’:a;gﬁi)gigiﬁgg“fbop;g
 MHHEPAJIbHBIMH 00pa3soBaHUSMH (KBapLEM, Pagwep nedopMamH
'KaJbLUTOM), INOCTYNHMBIIHMH C BOJHBIMH  1009%. Cnosomnoll KoH-
pactBopamu (puc. 112). B HekoTOpHIX cay- EK)P M;—ﬁ;:@:;::g;::{g
gasgx pOCTphl O€JIeMHHTOB, DPa30PBaBIIKCh, KogTyp popua  ena
YAJIMHRIIACH B HECKOAbKO a3 (B HCKIIO-  pocne gedopmaumn. Teno
guTeNbHEX caydasx go 10 pas). OOBIYHO  mpuoGpeno opuenTHPOBKY,
YIJIHHEHHE pOCTPa CONPOBOXKAAETCS ero  OJH3KYIO K HaNpaB/IeHHIO
PacIIOUBAHKeM B HalpaB/eHHW, Mep- ~OCH MAKCHMAIBFOTO yami-
JICHIHKY/JISDHOM K OCH pacTaxenus. [le-

fpopMaLHs pOCTpa MO3BOJIAET CYAUTb 06 ODHEHTHDOBKE IVIABHBIX OCel
aepopMalLHH. ' :

Ha puc. 113 uso6paxeHnsl GpaxXuONOAbl, COBEPIICHHO OJHHAKOBHE
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Prc. 112. PacranyTee ¥ pa3opBaHHHE GeJeMHHTH B CJHaHUAaX BepxHedl IOPHL.. .
IlIsefinapckue Ambnu (no A. Teitmy). '
TeMnoe — KYCKH pocTpa Ge/leMHHTa, CBeTJOe — BHIOJHEHHE NPOMENYTKOB
focae pacTsIKeHHsS OeJeMHHTA: G — HAaNpaBJeHHe DacTAXEHHs COBNajaeT ¢
ocbio OGejeMHHTa; 6 — HanpaBjeHHe PaCTAXEHHS KOCOe @O OTHOLIEHHW K
ocH GeAeMHUTA ’ !

Puc. 113. Jedopmamusi pasiviHO OPHEHTH-
POBaHHHX GpaxnHomon: ,

a— 1o nedopmanun; 6 — mocie CKATHA Ha
100% B TOpHSOHTaJLHOM HANpaBJeHHH H
COOTBETCTBYIOLIEI'0  YAJHHEHHS B  BepTH-
KaJIbHOM

no ¢dopMe U pasmepy, HO Pa3JHYHO OPHEHTHPOBAHHBIE, TIOABEPTIIHECH
dedopMmanuu B moJe gedopMaldM, OPHEHTHPOBKA M BeJHUHHA KOTO
poro m3o6paxeHa 4epHHM 3JjiauncoM. CpapHenne puc. 113,a un 6 no
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K4XeT, KaK MOJOoXKeHHe GpaxHONoJA MO OTHOWIEHHWIO K I'JIaBHBIM OCHAM
JedopMaluy NOBIHANO HA HX KOHEeUHYIO dhopMmy.
B HekoTOpHIX C/ydYasX [Js BOCCTAaHOBJIeHHS noJs Aedopmanmit
- ‘MOXHO HCIOJB30BaTh HE CaMH Ae(pOpMHpOBaHHHE OGBEKTHl, a2 HX He-
TIOCpeACTBEHHOE OKpYXKeHHe, HalpHMeD KOPKH INOAylleK B NOAYylIeu-
HBIX JlaBaX, MOJABepriuxcs AeopMaiuy BMecTe ¢ APYTHMH OKpYyXKalo-
TWHMH nopoxaMu. HecMoTpa Ha TO 4TO Hele(OPMHPOBAHHBIE NMOAYILKH
HMEIOT HeNpaBHJbHYI0 (POPMY, MOIIHOCTb HX KOPOK OGHYHO IOCTOSIHHA.
TlosToMy H3MeHeHHS MOLIHOCTH KOPOK Iocje AedhOpMalMH MOTYT OHTh
HCHOJb30BAHK AJs ONpefeseHUs BEJUUYMHH Oe(DOPMalUMM ¥  ODHEH-
‘THPOBKH ee rJaBHbeIX ocel. OTHOIIEHHI0 MaKCHMaJbHOH M MHHHMAJIb-
HOM MOIIHOCTell KODKH OTBeyaeT OTHOIUEHHe JJHHHOA H KODOTKOH
vOCeH JJJHICOHAA AedOpMAIHH, '

OnucalHble Bhlllle METOAH PEKOHCTPYKUHH moJs Aedopmanuit oc-
HOBAaHB Ha MAONYHIEHHH OIHHAKOBOH BS3KOCTH JAe(OpMHPOBAHHEIX
BKJIOUCHUH M OKpyXKalolied HX OCHOBHOH Macchl ropHo#l mopoawl. Hs
3TOro QOMYyINEHHA B KauyecTBe CJELCTBHMS BHITEKAaeT OOHOPOOHOCTbL Je-
«popManuy MOPOAH, COAEpIKALIEH BK/IOUEHHS, T. €. PaBeHCTBO Ae(op-
‘MalHH BKJIIOYEHHS ¥ OKpyxKarouei cpeast. OfHaKo ropasno yaile Bf3-
KOCTb BKJIoueHH# 6oJbllle, yeM BS3KOCTh OKpYyiKawuieH cpeis. B atom
*OTHOLIEHHH OKa3aTeJbHbl KJIHBAXHDPOBaHHbIE IOPOAE], B KOTOPHIX KJIH-
BaxX KaK OH «00TeKaeT» BKJIOUYEHHS W JIHIIb B PEAKHX CJIYyYasix <«Ipo-
‘HH3HBaeT» HX 6e3 INpefoMjeHHA. B nepBoM mNpHOIHKXEHHH MOXKHO
ToJiaraTh, YTO Ha BKJIOYeHHe H HAa OKPYXKAWOILIYI0 NOpOAy HeHCTByeT
OZHO H TO Ke HanpaxeHue. ITosroMy MOXKHO yTBepXKAaTb, YTO CKO-
'POCTb Aethopmalny BKAOUEHHA H OKpYyKalomell nopoan o6paTHO mpo-
NOpUMOHA/NbHA HX BA3KOCTH. CleloBaTesNbHO, M KOHEUHBIE PasMephl
Jedpopmanuii BKIIOUEHHS H OKpyxKaromeil nopoasl 6yayT o6paTHo mpo-
NOPUMOHAJILHE HX BASKOCTH (€C/IM He YUHTHIBATb PasjIMuHs IpelesioB
‘TeKyyecTH). Takoe HONyuleHHe NDHEMJAEMO, TaK KaK NPH OYEHb MeN-
JIEHHOM DAa3BHTHH TEKTOHHYeCKHX medopMmanuil rjaBHHIM IIPOSBJSIO-
WHMCS CBOMCTBOM IOPOA OKAa3bIBaeTCsl NOJI3YYecTh, T. €. AedopManus
HauHHAETCSA IPH OYeHb MAJBIX HaNpsKeHUAX. AGCOMIOTHYIO BEJHUHHY
BA3KOCTH TaKUM 06pa3oM YCTAaHOBHTb HeJIb3sl, HO, CPAaBHHBAsl KOHeY-

_ HBle pe3ynbTaTh AedOpManHH, MOXKHO IOJYYHTh OLEHKY OTHOILEHHS
BA3KOCTH NOPOJ, NOABEPraBIUKXCS coBMecTHO# nedopmauun. Kak mpa-
‘BHJIO, BKJIIOYEHHH O00/1ajaloT GoJbllell BA3KOCTbIO, YeM OKPYKaIOlias
mopoAa. 3JTo OCOGEHHO XAapaKTEPHO MJst O6JOMOYHHIX BKJIOUEHHH
(ranpkH, HeoKaTaHHbe 0OJOMKH H T. 1.). OmHaKO IpH H3MEHEHHH
JedopMAaMOHHEIX CBOMCTB OPHHIX NOPOA B CBA3H C H3MEHEHHEM TEM-
TIEpaTypsl H BCECTOPOHHEro JaBJIEHHS COOTHOUIEHHS MOTYT MEHATHCS.
Hanpumep, rajbka H3BecTHsiKa o6safaer 6oJbliell BA3KOCTHIO MO
‘CP2BHEHHIO C OKPYXKaIOIIHM [VIMHHCTHIM BeLIeCTBOM IIpH AedhOpMauHH

. Ha HeGOJIBIHX rIyGHHAX, HO OHA JKe CTAHOBHTCA GoJlee TeKyuell, ueM
TVIMHUCTHIA CJaHell Ha GOJbIUMX TIyGHHAX, NIpH TOBHIIEHHEIX TeMIle-
PaTtypax ¥ gaBJieHHAX.

HJast BocCTaHOBJIEHHS! NOMEll TEKTOHMYECKHX HATpPAKEHHH MOTYT
OBITb MCNONB3OBAHB! PA3/HH3OBAHHE H GYIHHAX OTHOCHTENBHO GoJee
'TBEPABIX CJIOEB, 3aKJIOYEHHBIX MeXAy GoJiee TEKYYHMH. DTH SBJEHHS
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BCEeTJa YKasbBalOT Ha ClKaTHE €JOfA IO HalpaBJeHHIO, HOPMAaJbHOMY
K HEMY, U Ha pacTdxeHMe, napaJienbHoe emy. Ho mocko/ibsKy B aTOM .
cayuae Upe3BHYAHHO BeJHKO BJHSHHE HEONHOPOAHOCTH MaTepHalja,
Jellaiomel 3HAUHTENbHO 0oJiee JIerKHM TedeHHe MapajlelbHO CJIOSAM,
4eM B KaKOM-JHOO HHOM HallpaBJieHHH, pPasjIMH30BaHHe M OYAHHAXK
VKa3HBaIOT JIHUIb HAa HAJHYHE COCTAaBJSAIOIE#l CKATHS, NepneHIHKY-
JSPHOH K CJOfIM, M COCTaBJSAIOLIEH PacCTAXeHHd, NapajjelabHON CJI0-
SIM, HO He INO3BOJISIOT YTBEPXKA4Th, UYTO IJIaBHBIE OCH HANPSIKEHWUi
OBl ODHEHTHPOBAHHI TaKHM 3Ke 06pa3oM. MHI MOXeM .TOJbKO CKa-
3aTh, 4TO OCh MAKCHMAaJbHBIX CXHMAIOIMUX HaNpskKeHud Oblia Ha-
KJIOHEeHa K CJI010 oA yrijom GoJsiee 45°. Ecaum 6 yron Gbla MeHblie,
B IJIOCKOCTH CJ0A npeobsanano Ob He  pacTAXKeHHe, a cKaTHe, DTo
CJlelyeT H3 COOTHOLIEHHSl COCTaBJSIOLIAX CXKAaTHS — HOPMaJIbHOR K
CJI0I0 H nMapaJjuielbHol emy (puc. 114). Ilpu BepTHXaJNLHON OCH cXKa-
THS, €CJH CJOH HaKJIOHEH IIOX

a 4 YIJIOM K TOPH3OHTY GoJsee 45°%
&P « cocraBjdOllas CxKaTus, napaJ-
JeJbHasg CJaolo, GoJablle HOPp-

LP MaJbHOH COCTABJRIOUIEH; ecaH

JKe cJof 3ajeraet noJjoxe 45°

K TOpDH30HTY, COOTHOIUEHHE Me-

K]y COCTaBJAIIIHMH o6paTHOe.

Cron mnopaBeprarorcss pacrts-

KeHHI0O H OyJHHaXy Ha KphLIb-

SIX CKJ3JOK, a Takxe Ha (uek-

TP cypax. B szamrax momo6HHIX
- CKJaj0K OO0BuHO HabJIORAITCS
JepopMalHu  cXKaTHs  BAOJB
Puc. 114. Coornolmenue cocTaBisio- CJOsl, BhlpaXKeHHble, HalIpHMeED,
IuX C}KaTHﬂ: HOpMaJleOﬁ K CJox " MEJAKHMH IIHCI‘apMOHI/IIIHbIMPI
B rcroman i (Chag By CIAIKAM, YCIOXHTIOLLN OC-

W HAKNOHe CIOS X TOpH3OHTy kpywe HOBHYIO CKIaaKy. ODTH MelKHe
45° (a) n nomoxe 45° (6) CKJIaJIKH YKas3hBaioT Ha TO, UTO
MaTepHasJ CJ0€B, pPaCIIOUIEH-

HBIE Ha KDPBUIbSX OCHOBHOH CKJaJKH, BHXKMMAaeTcsi OTTyJda H Harse-
TAETCA B €€ 3aMKH. ‘
©~ PasnunsoBaHue W OYAHHAXK [O03BOJSIOT C HEKOTOPOH CTENEHbIG
IpUONYKEHHOCTH ONpeleIuTh pa3Mep YAJHHEHHs NapaJ/jiebHO CJIOAM
M, cJefOBATEJNbHO, pa3Mep COKpalleHHd B HOpMaJdbHOM K HHM Ha-
npasJjeHud. s sToro B caydae, ecJaH CJIOH pasjeseH Ha OTIe/bHble
pa3ABMHYTbie OyJHHBLI, Hafo CPABHHUTb COBPEMEHHYIO NJHHY KaKOro-
Jau60o orpe3ka CJ0OsS B TOM MJHM HHOM HAaNpaBJeHHH C CyMMapHOH JJIH-
HOH (IO TOMY Ke HanpapJ/ieHHW) OYIHH, pacHoJOXeHHHX Ha TOM XKe
orpeake. OTHOIIEHHEe YKajKeT Ha CTelleHp YAJHHEHMS cJod No jaH-
HoMy HanpasJjeHnuio. IlposensiBasi Takyio omepamHio IO pasHbIM Ha-
NpaBJeHUsIM B IJIOCKOCTH CJIOs, MOXKHO HaHTWU HalpaBJeHHe OCH MakK-
CHMaJbHOTO YAJHMHEHHS K OIpeleJUTh pasMmep yMauHenus. Tak xe
MOXeT ObITh HalileHa Oocb MHHHMAJBLHOTO VAJHHEHHS. DTOT Hpuem
‘IIPaBHJIEH, €CJAHM pasfesieHHe OYXWH NPOHCXOAMJO IIyTeM OTpPHIBA B
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KOHIE HX Tynele. Eciau paspesnenue 6yaun OBJIO Bf3KHM, T. €. eMy"
IpeAllecTBOBaJO 06pasoBanue IeeK W JIHH3, U OyAHHB WMEIT OTTHA-
#YTHIE KOHIB, TO PACCTOSHMS MEXJ1y HX KOHIAMH MeHblIE AeHCTBH-
‘TEJILHOT'O PACTSKEHU.

[lo pasmepaM JuH3 H OyJAUH B Da3HBIX HAINPABJECHHSX MOXKHO OI-
pelleIUTh OTHOLIGHHE DAaCTATHBAIOIUMX HANPSKEHUIl, JeHCTBOBABLINX
BIOJb CJOS B 3THX HaNpaBJeHHAX. Uem CHJIbHee pacTArHBalOIHE Ha-
NpsiXKEeHUss B KAKOM-IHO0 HanpaBJIeHHH, TeM KOpoue JHH3H U OyIHHBD
B TOM Xe HalpaBJeHUH IPH YCJIOBHH, KOHEUHO, UTO HabmwoieHus mpo-
BOAATCH HaJ OLHHM H TeM Ke CJIOeM, COCTaB H MOLIHOCTb KOTODPOIo
He MeHfIOTcd. Ha KpHIbfAX CKAaJoK NPOZOJLHOrO H3rn6a JIMH3H W
6yAuHH OGHIYHO BHITATHBAIOTCS AJHMHHBIMH OCSMH IapaJiiesibHO mpo-
CTHPAHHIO, 3 UX KOPOTKHE OCH DacloJiaraloTcs B HANPaBJEHHH naje-
HUA cjaog. DTO O3HAuaeT, YTO MAKCHMAaJbHBIE pAaCTArHBAIONIHE Ha-
NpsiKeHHs] OPHEHTHPOBAJIHCH IO HAJCHHIO-BOCCTAHHIO CJIOEB, 4 MHHH~
MaJbHble — IO TPOCTHPAHHIO, OCh CXKATUH — HOPMAJBHO K CJOIO.

CpaBHHBas pasMephl JIUH3 WU OYAHH B pasHHIX CJQAX, CJAOXKeH-
HBIX Da3HBIMH NOPOAAMH, MOXKHO OIpeleJHTh OTHOCHTEJbLHBIE BeJHUM~-
HH BSI3KOCTH W IIPOYHOCTH, XapaKTepusymouine naHHee nopois. Heo6-
XOAMMO TOJIbKO, 4TOGB! CONOCTaBJsIeMble C/JI0H OBIM OJAHHAKOBOH -MOII-
HOCTH M HAXONHJHCh B OZHOM M TOM XKe IoJe HanpssKeHui. Hanpumep,
MOXKHO CYHTATh, UTO CJIOH, JieXKallide HeNOCPeJACTBEHHO ADPYr Ha Apyre
Ha OJHOM KpBblJe CKJaJAKH, IOABEPramoTcsl OJHHAKOBBIM HaIDAXKEHUAM.
B atoM ciyyae nmpu OJHHAKOBOH MOILHOCTH cJ0OeB 0oJiee KOPOTKHE
JIHH3bl WJaH OyAMHBL OYyAyT HaOJIORAThHCH B CJOE, MOPOALI KOTODOTO:
obaazanoT 6ojee HU3KUMH NpeJeaMH IJIacTHYHOCTH W NPOYHOCTH.

Ons onpenenenusi ocedt aegopmarnust MOryT OBITH HCHOOJb30BaHBE

Puc. 115. Opeonn pacraxenus okojo -mopdupobraacta ansbuta B
KBapl-MyCKOBHTOBHX CJaHHax J1okeMOpus. Kuprusckuii xpeber (mo
B. I'. Tanunxomy)
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©opeosn pactsxkeHud. [locneiHue mnpeincTaBAA0T COGOA BTOPHUHEIE
OTJIOXKEHHS] MHHEPaJbHOrO MaTepHaja (peHMYIIeCTBeHHO KBaplua HJIH
KaJbIUTA) OKOJIO TBepABIX 3epeH, BKJIOYEeHHHIX B §oJjiee IIACTHYHYIO
nopoAy. MHuHepa/IbHBIA MaTepHas COCPeJOTOUMJICA B MYyCTOTaxX HJH,
npaBHJbHEE CKas3aTb, B MeCTaX NOHHXKEHHOrO JA4BJIEHHS, KOTOpHE CO-
3JlaBaJIECh OKOJIO TBEPABIX 3epeH B HANpaBJeHHH MaKCHMAaJbHOrO
YAJHHeHHs] BMellawomielt MAarko# mopoxas (puc. 115). Takue yyacrku
TIOHHKEHHOTO [JAaBJEHHS BO3HHMKAJH B pe3yJbTaTe TOTO, YTO HpPH pac-
TAOMYBAHAY MATKOH BMeljawomiell mopoJHl MOCJAeAHsS AOJXHA Gwiaa
«06TeKaTh TBEpAble HecKHMaeMmHle 3epHa. O6rekas, MaTepHas NPHKH-
‘MaJICsl K IOBEPXHOCTH TBEPJAOrO 3ePHA B HANPaBJEHHH MAKCHMAaJbHOrO
«CHKATHA M YAaJsJcs OT TOH e INOBEPXHOCTH B HAaNpaBJIeHHH OCH
‘MAKCHMAaJIbHOro yAJHHeHHs. B MecTrax yaaJeHHs MaTepHaJs HeCKOJbKO
[OTCJIauBaJjicl OT NMOBEPXHOCTH 3epHa, TeM GoJiblle, YyeMm OOJblIe €ro
BA3KOCTb, H 3JeCh cO3JaBajach 06JaCTb MOHHKEHHOTO NAaBJIEHHf, B
KOTOPYI0 H3 OKpyKaiouiell MOpOJAbl «BCACHIBAJHCH» PAcCTBODPH, NPHHO-
«CHBLUIHE KpPeMHe3eM, KaJbUUT H Jpyrue MHHepajbHHE COEAMHEHHUS.
‘B xauecTBe TBEpAbIX 3epeH YaCTO OKAa3BIBAIOTCH KPHCTAJJIB NHPHTA,
pasMep KOTOPHIX H3MepseTcsi MHJJIMMETPAaMH HJH JOJAMH MHJIHMET-
pa. COOTBETCTBEHHO H OPeOJibl PACTAXKEHHS Yy TAaKMX 3€peH MaJbl 1o
pasmepy. Ho oKoMO KpYNHEIX TBepAHIX BKJIOYeHHH (HanpHMep, KOH-
Kpeuut) Opeossl pacTsSKEHHs MOTyT OBITH SHAUHUTEJNBHO GOJbUIHMH.
‘ Hasa onpenenenus: oceft nedopManuy HCIOAB3YIOTCA Takke jAedop-
MaIHK H IOBOPOTHI OTlIeJIbeIX KPHCTaJJIMUECKHX 3€peH, CJaraloulHux
nopony. YiKe ymOMHHAJIOCh, 4TO
YAJMHEHHBIe KDHCTAJNJIH, CAMH He
ZedhopMupylOllHecs, MOIyT HCHHI-
THIBATb NMOBOPOT IpPH IJIACTHYECKOMH
AedopMailiu NOpPOAH, B KOTODOH
OHH HaXOJATCSH, CTPEMSICh 3aHATH
MOJIOXKEHHe, TapajjielbHoe  Ha-
NMpaBJeHHAM MaKCHUMaJbHHX Ka-
caTeJNbHHIX HampsAXKeHHH.

Cunepsl moBopoTa 0OHapy:HBa-
IOTCA 4 B 3epHax cdepugeckot
¢opmu. Taxk, wacro opeoas pac-
TSXKEHUA Y KOHKpeUMH IHpHTa He
NPSIMOJIHHEHHE, 4 M30THYTH B pe-
3yJbTaTe MOCJAeLYIOIIero MOBOPOTA:
Takxke Habaoganuch NPH3HAKH
BpalleHHd cOdepHYeCKAX MJH II0-
4TH cepHdecKUX 3epeH rpaHara.
OTH NpU3HAKH OCOGEHHO XOpOLIOo
BUIHH B TeX CJAydYadx, ecJH OXHO-
BpPEeMEHHO ¢ BpalleHHeM IPOHCXO-

HT pocT nopdupobaacToB rpaHa-
'Puc. 116. CTpyKTypa <CHEXHOTO KO- AT P poup p

‘Ma». 3€pHO rpaHaTa C BKJIOYCHHAMH d, Korﬂ.a NOGREAHMH, paapaCTa-v
mBMemaomeli NOPOAH, 3axBauennmmu  ACb, 33aXBaTHIBaeT KyCOUYKH BMeE-
:BO BpeMsl pocTa H KpyuyeHHs rpaHara ILIalOLIeH NOPOJHI. Torma BKIOUYe-
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HMs paclojaraioTCs BHYTPH 3€pHa B BHIe CHHpalu (CTPYKTypa
<CHEXHOro koma») (puc. 116).

BHJIH cAeNaHH IHONBITKH ONpeleJHTh pa3Mep OTHOCHTENbHHIX CMe-
IeHH#, BHI3BABIIKX NOBOPOT TPaHATOBOrO 3epHa. B ToJlue XJIOPHT-
cepHUMTOBHX ciaHues B lllpefinapun auamerp mopdupobaacTos rpa-
HaTa B cpellieM paBeH 3 MM. PasBopoT cnupaiu, 06pasoBaHHOH BKJIIO-
yeHHAMH B OLHOM H3 3epeH, MIOKasaJ, 4To 3epHO NMOBepHyJoch Ha 320°.
Jas Takoro moBopora HeoGXOAHMO OBbLIO, YTOGH [Ba CJOS CJI3HUEB,
HaXOJMBIUHXCH APyr OT ApPYra Ha PacCTOSIHHH 3 MM, CMECTHJIHCH OT-
HOCHTeJIbHO ApYr Apyra Ha 8,4 mM. O6mas MOIHOCTb TOJLIM CJIAHIEB
nocruraer 100 M. Ecau npuuath, 9to Aedopmanus OAHOPOJHO OXBa-
THBaJa ‘BCIO TOJIILY, KPOBJISI TOJIUIM JAOJKHA OHlJIa CMECTHUTHCS OTHO-
cuTenpHO mogowmBn Ha 287 m. Ecam cuurath, 4TO JedopMauHs HO-
cHJa XapaKTep NpPOCTOrO CABHra M OhlJIa BHI3BaHA Napod cui, Aed-
CTBOBABILUMX Napa/yieJbHO KPOBJIe H MOAOLIBE TOJILH, TO YroJ CABHIA
MOXHO OIpeIeJHTb TaK:

B7M _ 987, a="T1°
100 M

tga=

[Mox BAHAHHEM HANpSXKEHHi IJacTHYeCKHe AedOPMAlHH HCIHTH-
BAIOT KaK arperaTsl KPHCTa/JOB, TaK M OTAeJbHHe KpuCTaliH. Me-
XaHH3M JAedopManuii KpPHCTA/JIOB KPaTKO Obll DPAacCMOTPEH BHIILE.

- OH BhIpaxkaeTcsi B TPAHCJSIUUH, ABOMHHKOBAHHHM, NEPeKPHCTaIH3a-
nun. Bce 3TH mpoueccH BeAyT K TOMY, YTO B LieJOM JHGO myTeM HO-
BOpOTa, JH60 NyTeM AedopMallHH B PACIHOJONKEHHH 3€PeH NOSBJAETCA
OPHEHTHDOBKA: IJIHHHBIE OCH 3ePeH NPHOGPETAIOT NPEeHMYUIeCTBEHHO
MOJIOXeHHe, TNapaJie]bHOe AJUHHON ocH AedopmauHu BCed NOPOABI
WK napaJjjiejbHOe HampaBJeHHIO CABHTA, H COOTBETCTBEHHO KODOTKHE
OCH 3epeH pacroJaraioTcs napaJjlileJibHO KOPOTKOH OoCH JedpopMaiMH.

Or 3THX cayyaeB cJelyeT OTJIHYATh OPHEHTHPOBKY KpPHCTAJLIOB,
BO3HHMKAIOLIYI0 B CBSI3H C Te€M, UTO YyXe HMeolHecss 0COGEHHOCTH
CTPOEHHSI MOPOX CHOCOGCTBYIOT DOCTY KPHCTaJJOB MPEHMYILIECTBEHHO
B OZHOM HampaBJieHMH. Hanmpumep, pOCT KPHCTaJJOB MPOHCXOZHUT GHI-
CTpee B HANpaBJi€HHH, NapajjesbHOM I'DAHHLIAM MeXAY CJOSIMH HJIH

' OJIOCTH TEKTOHMUYECKOro pas3phiBa. ATOT GaKTop 0COGEHHO 4acTo BJIH-
fileT Ha POCT IUVIOCKHX KPUCTAJUIOB CJION, XJOpHTOB, amduGosos. Tak
ofpasyercsi OpHEHTHPOBKA IIIOCKMX MHHEPAJIOB IapalllesIbHO CJOfM,
pas3peBaM HJIH [APYrHM - OcJabJeHHBIM CTPYKTYPHHIM HOBEPXHOCTAM.
Caiofbl, XJOPUTH, aM(HOOIE B HEKOTOPHe APYrHe IJIOCKHe Io ¢opme
MHHepaJH, NoJyuaplire OCOGEHHO YacTO OPHEHTHPOBKY, 06pasyioT
rpynny, HashHBaBIIYIOCH paHee IPyNmofi crpecc-mMuHepasos. Ecin 3TO
Ha3BaHHE COXPaHSET ellle HEKOTODHH CMBICJ B CJayuae IepeKpHcTal-
JU3alHM NOJ HANpaBJeHHBHIM CXAaTHeM, TO OHO HENPHMEHHUMO K CJay-
yasgM, KOrja OpHEeHTHPOBKA IpeicTaBjser cOGOH pesysbTar IPHCHO-
co6JieHHsl pouecca KPHCTANIH3alHH K yXKe CYLIeCTBYIOLIHM B IOpPOAe
CTPYKTYDHBHIM NOBEPXHOCTSIM (MUMETUYECKAR KPUCTAAAUSAYUSR).

KauBax TeueHHss OGHIYHO CUHTaeTCss XOPOUIHM HHAMKAaTOpOM MO-
JoXeHHs ocelt ' gedopmauun. ITO. JeHCTBHTENBHO TaK, €CIH MOXKHO
CUHTATb, YTO OCH MaKCHMaJbHOrO YAJIHHEHHA M CpelHsAA JexXaT B
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IJIOCKOCTH K/IHBaXa, a NePHeHAHKYJISAPHO K TOH Ke IJIOCKOCTH pac-
NOJIOXKEHA OCh MAaKCHMaJbHOI'O coxpameHHus. [lo-sugumomy, B 60ib-
IMHCTBE CJy4aeB B MOIIHEIX CJAAHIEBHIX TOMMAX TaKoe JonymeHue
OIpaBAbIBAETCH (CM. O TPOHCXOMACHHH K/HBAKA Tl 8). Ocb mak-
CHM2JILHOTO YAJIMHEHHS PACTIOJNAraeTcss HOPMaJbHO K UIADHHDY CKJIaj-
KH (T. €. B Cilyuae FOPH3OHTAJBHOrO MIapHHPA U NMPAMOH CKAafKu aTa
OCb Hanpas/eHa BepTHKaabHO). Ho mociie TOro uro 6puio Bhume cka-
8aHO O IIPEJOMJICHHH KJIHBaka IPH Iepexoie H3 OJHOH HOpOAH B
APYTYIO, OU€BHIHO, 4TO HEOGXOMHMO KaXKbli pas IPOBEPHTh, HE BCTpe-
J4€MCs JIM MBH C MECTHBIM OTKJIOHEHHEM KJAHMBAXa OT ero «I1PABUJIb-
HOTO» TOJIOXKEHHS,

Ocn Hanpsxenusi nna KPYIHBIX YYaCTKOB 3eMHOH KODH MOTYT
GHITH BOCCTAaHOBJIEHE! M 10 BCell CKJIAAUATOCTH B uenoM. CKJIafKu npo-
AOMLHOTO H3rHGa CBHAETEJBCTBYIOT O TOM, YTO B OGJACTH HX pacnpo-
CTPaHeHHs NpOHCXOAWIa ofwmast Aedbopmanus COKpalleHHs B HANpaB-
JICHHH, HOPMAJbLHOM K OCEBHIM HOBEPXHOCTSM CKJIaJIOK, U 0o6Ias ge-
$opManus yAIHHEHUS N2PaJIENbHO TOH Ke NOBEPXHOCTH M HOPMAaJb-

BB, =, B9 3,

Puc. 117, Ckaanxu, ob6pasopakHEe B pesyJbTaTe TPEHHA IO TEKTOHHYECKOMY
‘ CABHry (miiaH):

{ —ocHOBHas mapa cma; 2-— NPOMSBOJHHE CABHTH, BHI3BAHHME MOJEM Ha-

NpsKEHHA y IAaBHOTO CZBHra; 3 -—— HANpaBJeHWE NPOH3BOJHONO CIKATHS,
4 — cxnagku
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MO K IIapHHpaM CKJAajoK. B ciayuae JjieXauuX CKJIaZ0K OCb MaKCH-
MaJIbHOI'O COKpallleHus pacloJjoXkeHa BePTHKaJbHO.

Bo3Jle TEeKTOHHUECKHMX CABHIOB HepeiKO HabJIOfaeTcss KyJaucoob-
pasHoe paclosoXeHye CKJIaJoK. B 3THX cayuasx ckjaafku 06pasoBa-
JHCb B pe€3yJbTaTe TOPH30HTAJBHOrO CXKAaTHsl, BO3HHKAIOIIEro MpH
ciBure mox yriom 45° K Hemy. I3 IosojeHHs: CKJafOK BOCCTaHaB-
JIMBAETCA OCh MAKCHMAaJILHOIO COKpAllleHHs, a OTCIOfa OIpeleAercs
_HanpasJsieHue cisura (puc. 117).

B ckaagkax momepeuHoro H3ru6a oCb MAaKCHMAaJbpHOTO COKpalle-
HHSI PAcloJIoXeHa, KaK IPaBHJO, BEPTHKAJIbHO, 8 OCh MAaKCHMAJbHOTO
VIJIHHEHHS — B ILIOCKOCTH cJjioeB. Ec/iM KPHBH3HA CKJIQ[JKH pasJHy-
Ha B Pa3HBIX HANpaBJIEHHSX, TO U YAJHHEHHS B Pa3HHX HAUpaBJEHUAX
pasauunb. Hanpumep, B ciyyae BHTAHYTOH OpaxMaHTHKJIHHAJIH pac-
TAXKeHHe W YIJVHeHWe MAaKCHMAaJbHb B HalpaBJieHHH, TIONEPEYHOM K
NPOCTHPAHUIO CKJAANKH, H MHHUMaJbHBL BOJb €e NpocTupanus. B cay-
yae KDYrJaoro KynoJa, KOrZa KPHBH3HA CJIOCB OLMHAKOBAa IO BCEM
paguycaMm, pedopMaius IPUHHMAaeT OCECHMMETPHYHBIA Xapakrep:
cXKaTve B BEPTHKAJbHOM HaNpaBJeHHH CONPOBOXKAAETCH OJAMHAKOBHIM
pacTsKeHHeM II0 BceM pajimycaMm. B ckjajkax 3TOro THia pacrsike-
HHe © YMJHHEHHE NDPOHCXOASAT HEe TOJLKO BKPECT IPOCTHPAHUSA, IO
IPOCTHPAHKIO B IO paguycaM, HO H MO BCeM APYTMM HalpaBJIEHHAM,
IOCKOJbKY YBEJHUMBACTCS IIOBEPXHOCTb JI06Or0 yuacTkKa CJioes, 006-
pasyoIluX TakKywo ckjaanky. Hampumep, pacraxeHwe W y[AJIHHEHUE
IPOUCXOAAT BAOJDL JHUHHE, OKaHMJAOMEX CKAAaIKY (KOHIEHTPHYECKHE
OCH YIJHAHEHHd).

BOCCTAHOBJIEHUE MOJIEA
OEDOPMALUA U HANPAXKEHUA
MO PA3PbIBAM

TpemuHBl OTPHIBA BCerja paclosiaraloTcsl HOPMaJjbHO K OCH Mak-
CHMAJbHOTO YIJHMHeHHs. 3ajzada COCTOMT B TOM, YTOOH BHIIEIHTH
TPELMHE OTPhIBA CpeA¥ BCero KoMmmiaekca TpemuH. OOGHUYHO YKasH-
Baercs, YTO TPELIMHbl OTPHBA OLIBAIOT 3Ur3aroo6pasHbLIMHU IO MPOCTH-
PAHHUIO, BUSIIOLIMMH, YTO OHH BHINGJHEHH IOCTOPOHHHM MaTepHasoM,
HUMEIOT HepOBHble, 3a3yOGpeHHBle Kpas. DTH NPH3HAKH JOCTATOYHO Ha-
JeXHH, €CJH TOJbKO OHH He 3aTyIIeBaHHl IJOCIEAYIOIMUMH HJH Ipe-
JBAYIIHME [AHCJHOKAIMAMH, HampuMep HOPOfABJeHHeM BAOJb TeX XKe
TPEIIMH IPOJLOJBHEIX CMEUNEeHHH IIocje TOro, KakK IoJie HanpsKeHHH
H3MEHHJOCh. DoJblnas aMIJuTyAa 3ufnus (pasjaBura) CJAyXKHT HaH-
GoJee yOeiNTe/ILHBIM NPH3HAKOM TPElIMHE OTPHIBA.

OcH MakKCHMAJbHOLO CXAaTHS W CPeJHAS AOJXKHH OHITH Pacrnoso-
JKeHE HOPMaJbHO K OCH MaKCHMAaJbHOTO DACTSIKeHHs, HO KakKoe IO-
JIOKeHHe OHH 3aliMyT B IJIOCKOCTH, NMepHeHAMKYJspHOH K 3TOH OcH,
ONpENeJNHTh IO OJHUM TPELIMHAM OTPHIBA Heab3d. [/ pemienus sTo-
ro BOIIpoca HeoOXOAMMO OOpaTHThCA K TPELIMHAM CKaJ/LBAHHA.

TpewnHb cKaJdplBaHHA PACHO3HAIOTCH IO OTCYTCTBHIO 3HAHHSA, IO
© IpPSIMOJIHHEHHOCTH M NPHTEPTOCTH Kpaeb. Eciin TpemiuHH CKaJbIBAHHA
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COBNajal0T ¢ MJIOCKOCTAMH MaKCHMAJbHHIX KacaTe/bHBIX Halpskes
Hufi, TO JBE HX CHCTeMH DAaCHOJIOXKEHH MOA YIJIOM 90°. Jluuus me-
peceueHHst 3THX CHCTEM SBJAETCA cpenmeit ocbio Aedopmanun. Ocw
MaKCHMAJbHBIX CXKATHS M pACTSXKeHHs GYAYT HampasJeHbl HOPMAJbLHO
K CpelHeil ocH ¥ TmO GHCCEeKTpHCAM YIVIOB MEXIy TpeIlHHaMH CKaJh-
BaHus. Ecau 3dech e HaGMIOZAIOTCA M TPELIHHB OTphIBA, TO HE-
TPYAHC PA3JHYHTb OCH PACTAKEHHs U CXKATHA. Ecnu TpeuwiuH OTPHBA
HEeT, TO HeO6XOAMMO NPHGErHYTh K HEKOTOPBIM JOMOJNHHTEJBHBIM Ha-
GI0EHAAM.

Buime (cM. Ta1. 6) rOBOPHJIOCH, UTO HCTHHHOE IIOJOXEHHe TPEHH
CKANLIBAHUS OTJHYAETCS OT IOJIOXKEHHS IJIOCKOCTed MaKCHMaJbHBEIX
KacaTeJbHHX HaNpSXKeHUH M NPH 3TOM TaK, YTO OCb CXKaTHA OKa3H-
paeTcsl GHCCEKTPHCON OCTPO2O yrila MEXIy TpelluHaMH, a Ocb pacri-
JKeHHs — GHCCEKTPHCOH Tynoz2o yriia Mexay HHUMH.

DTHM MOXKHO BOCHOJb30BAThCS, €CJAH OHTb YBEpeHHHM, YTO Tpe-
[IMHBl HEe MCHOBITAJH HOCJeAYIOIIero NoBopoTa B mpouecce AajbHelilel
pedopmaund. B-cayuae, ecau mocje o6pasoBaHHA TPEUIHH CKaJIBBa-
Hus feOpManus NMPOLOJKANACh B COOTBETCTBHH C TeM Xe MJIaHOM
¥ JOCTHIJa 3HAYMTEJbHOTO pa3Mepa, TPEIIHHH], KaK MH BHIETH (cm.
ra. 6), MOBOPAYyMBAIOTCH H OCTPHI yroJ pacKphiBaeTCd BCE mHpe.
[105TOMY HOBOe NOJOXEHWe TPElIMH CKAJBIBAHHA MOXKET O0KasaTheH
06paTHHM TOMY, KOTOpOe OBUIO HepBOHAYAJbHO: OCh CKATHA SABHUTCS
6HCCEeKTPUCOl TYnozo yria, a ocb pacTAXEHH — 6HcceKTpUcoOit ocT-
pozo yria.

Bosiee yBepeHHO MOXHO CYAHTb O IOJIOXEHHH oceit nedopmanuit
¥ HaNpsXKeHHH, eClM yAAcTc HaWTH yKasaHHsl O HaNpaBJeHHH cMe-
IIleHHH BIOJb TPEIIMH CKaJbBaHHA. TakHe, XOTH 6B He3HAUHTEJHHOM
aMINIMTY[B, CMeIeHHs 0653aTeJbHO MOJIKHBI 6blaM TPOU30HTH NPH
06pa3oBaHMH TPELIWH CKaJHIBaHHA, W NPUSHAKH HX MOIYT 6biTh 06-
HapyxXeHH. TpeujuHa MOXeT Nepecekarb CJOH, JaliKy, XuJael H ApY-
IHe reoJlOTHUECKHe Teja, 4acTH KOTODHIX, pasie/IeHHhIC TPEILHHOH,
OKaXyTCA CMELICHHEIMH OTHOCHTeJbHO ApYr Apyra. Ipu wmcnoJsb3o-
BaHEM CMeLeHHHX KaeK H XKHJ cjaeflyeT YOeQuTbCs, YTO MH HMeeM
Jesio C ONHHM H TeM e TeJOoM, PaspesaHHHIM Ha JBe 4acTd, a HE ¢
ABYMsl Pa3JIMUHBIMH TeJaMH, He3aBHCAMO MPHMKHyBIIHMH C JIBYX
CTOPOH K TpelLlHnHe. :

B TOHKOCJOHCTOM H CJaHIeBaTOM MaTepHale (0COGEHHO B MeTa-
MOpGUUECKHX CJIAHIAX) CJIOH- MOryT 6uITh M3OTHYTH HJIHM HaJJOMaHH
OKOJIO TpelluH cKanmBaHus. Hepeako mnocieiHue MOJHOCTBIO 3aMe-
HIAI0TCS TAKHMH M3THGAaMH HJM H3JIOMaMH CJIOHCTOCTH HJH cJaaHue-
Barocts. Torja HampaBjeHHe H3rH6a WJIM HM3/IOMA NPSIMO YKa3HBAET
Ha HampapJieHHe cMelienusi. HaGmonaiorcs cOMPAKEHHbE HOJOCH H3-
JOMOB, BHOJHE 3aMEHAIONHE COMpSKEHHbE TPEUIMHH CKAJIEIBAHHA
(puc. 118). Eciiu NOMOCH H3JIOMOB NEPECEKAIOT ILpyr Apyra, TO B MecC-
Te mepeceyeHHs BO3HHKAIOT CKJIAJKH H3JI0Ma (nBe aHTHKIVHAMH H
ABe CUHKJIHHAJH), NPUMHKAIONHe OJHA X apyro#t. Takue CKJIaAKH
MHOrAa HA3BIBAIOT UIEBPOHHOH CKIARYATOCTLIO. OnHako, Kak JeErkKo-
BHJETb, CKIAJKH H3aoMa (HaH UIeBPOHHBIE) TOMBKO (POPMAJBHO MO-
ryT ObiTb Ha3BaHBl CKJIAJKaMH. Ha caMoMm jlieJie OHH ABJAIOTCA CBOE-

178



o6pasHEIMH HaAJOMaHHBIMH (JekcypaMH BAOJb 30HH CIABHra H CBA~
3aHH ¢ NepemeuieHHeM mo He#t. [IlupuHa noJoc u3jgoma, a BMecCTe ¢
TeM M WIHPHHA CKJIaLOK HM3JI0Ma H3MepsAIOTCS OOHYHO CAHTHMETPaMBE.

KoMGuHuDYST Bce NepeyHCIeHHBIE
IOpHEeMH, MOXHO BOCCTaHaBJHBATh
NnoJisl TEKTOHHYECKHX HedopMauuB H
HanpsixeHH# no TpeuiuHaM. KpynHbe
HaJBHTH H CIBHTH TakXe MOryT OHTb
MCNOJNB30BAHH IJsi 9THX  leJed.
Ckaagyatocth OGILEro CMATHA YacTo
CONMpOBOXKAaeTcs 4YellyAYaTHIMH Ha-
asurami. Hx mpoctupanue B lesoM
OepHeHAUKYJISPHO OCH MAaKCHMaJb-
HOTO CXKaTuf, T. €, MapaJJiesbHO Hpo-
CTHPAHHIO CKJaJOK, a IOBEPXHOCThb
HaJBHTa MOXET paccMaTpHBaThcs Kak
MOBEPXHOCTb CKaJbIBaHMs; OChb Mak-

CHMAJBHOrO YyAJHHEeHHs1 HanpaBJeHa Prc. 118. CompsenHNe SOHE
O6GHYHO €CJH He BepPTHKaJbHO, TO BO H3NOMOB  CNAHIEBATOCTR  (HO.
BCAKOM cJiyyae KpyTO — B Hanpas- Jx. Pamsn)

JICHHH TpPEHMYLIECTBEHHOTO <«BHICBO-
6oxaeHus» MaTepHala.

KMHEMATHMYECKUIA METO/,
BOCCTAHOBJIEHMS TEKTOHUYECKMX
MNONEA AEDOPMALIUA
U HAMPSXKEHMMA

PaccMOTpeHHBIE METOAB BOCCTAHOBJIEHHS TOJIEH TEKTOHHUYECKHX:
Iedopmanuii no paspHBaM NpeANoOJaraioT, YTo BCe HabaonaeMue pas-
pHBH 06pasoBajHCh ONHOBPEMEHHO, B MpoLECce OAHOH M TOH XKe Je-
dopManuy, B cpefle, B KOTOPOH paHee HHKAaKHX Da3pHBOB He OHLIO.
Ho B neficrBuTennHocTH AedopMaunHH B 3eMHOH KOpe DPasBHBAJMCh.
HEOJHOKpAaTHO, H Ka)kJas nocjeayomas AedopMauus NPOHCXOAHJA
B Cpefile, B KOTOPOH yxKe CYIIECTBOBAJH pa3pHBH, 06pasoBaBlUHecH
B npeauaymue dasm gedopmanuit. B atux cayuasx Hoas Aepopma-
IHSl BHI30BET HEe CTQJLKO 0O6pasoBaHHe HOBHIX Pa3pHIBOB, CKOJIBKO-
CMEIIEHHST N0 CTapHM; 5TH NocjelHHe OYyAyT HCIOJb30BAaHH KakK OC-
JNa6JexHbie TOBEPXHOCTH. OueBHAHO, 4TO CMEINEHHS TO CTapbIM pas-
PHBaM N0 CBO€# OpHEHTHPOBKE MOrYT 3HAaYHMTEJbHO OTJIHYATHCA OT
OPHEHTHPOBKH TeX pa3phHBOB H CMeIEHHH N0 HHM, KOTOPHE MOJKHHI
6HLIH BO3HHKHYTh B TNOpDOZE, ecnd Gel B Heil He OniJo paHee ofpa-
30BaBIUIMXCSL paspeBOB. JIHmWBL B CBOefi COBOKYNHOCTH, CYMMapHO,
BCe CMELIEHHH 10 CTapHM pasphHiBaM OyAyT OTBeuaTh IIOJNI0 HOBOMH
Jedopmanuy.

CraBurca 3ajaua, YTOGH MO COBOKYMHOCTH BCeX CMEILEHHH, Npo--
HCIIeAIHX [0 yXe CYUIECTBOBABIIHM pPAa3JHYHO OPHEHTHPOBAHHBIM:
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paspbiBaM BOCCTAHOBHTHL NOJA JedopManuii W Hanpsxenud. Peuua-
‘eTcd 3Ta 3ajaua ¢ NOMOMIBIO 0cO00ro Meroja, MOJYYHBIIErO Ha3BaHnue
‘XHHeMaTuuyeckoro. IloxpoGHoe ero omucanue cM. B pabore O. M. T'y-
menko. (1979). 3mech MB 3HAKOMHMM 4HTaTeJss TOJALKO C €ro IpHH-
TIHIIaMH.

IIpuMeHeHHe KHHEMaTHUECKOro MeTOJa OCHOBHIBaeTCs Ha psje
Jonymenufi. IlepBoe nomyumieHHe COCTOHT B TOM, YTO Bce HabJioxae-
Mble CMeLleHHs 10 pa3phiBaM OIpPeLeJEeHHOrO PAaHra MNpeAcTaB/IsioT
co60#l pesysnbTaT OZHOM M TOH e eIHHOBpEMeHHON AeODMALHUHM Hf
CJIeIOBATEIbHO, MEeXaHHUeCKH B3amMocBsizaHbl. [lpeamoJaraercd, uTo
B ONpefieleHHOM o6beMe H Ha ONpeNe]eHHOM YPOBHE CTPYKTYpH JaH-
HBHIE MaccHB MOpoA BejeT cebsl OJHOPOAHO M UYTO OTAeJbHblE Pa3PHIBEL
He B3aUMOJEHCTBYIOT MexXAy coboit. OpHOpPOAHOCTL AedopMauuH Io-
HUMaeTcsi B YCpPeIHeHHOM Buae. B jpyrom o6beMe NOpPOJ HJIH
Ha pas3pelBax APYyroro pasMepa miaH Aedbopmanuil Moxer OHTbL Apy-
THM.

Heo6xonuMoe HONYILIEHHE COCTOHT TaKXe B TOM, UTO AedOpMalluH
H HalpsiKeHUs SABJAIOTCA COOCHHIMHM. OHO BHITEKaeT M3 OZHOPOLHOTO
B CcpefHeM TiOBeleHHs JAaHHOro MaccHBa. Eciu BCJeNCTBHE €ro Heol-
HODOAHOCTH OpHEHTHPOBKa TJIABHHIX oOcefl JedopManuu H Hanpg-
KeHH# He COBIajaer, CONIACOBAHHBIM pe3yabTaT IIOJYYHTb HEBO3-
MOXKHO. :

HexonueMu ZAHHBIMH JJg KHHeMaTHYECKOrO MeToja CJy:XKaT OpH-
€HTHPOBKH NOBEPXHOCTEH Pa3pHIBOB M BEKTOPOB CABHIOBBIX CMeIeHHH
no HUM. CuHraercs, 4TO CABUTOBHIE CMeleHHS IO KaXKAOMY DaspHBY
[IPOMCXOLAT B HaNpaBJeHHH HauOGOJbIIero MJs AaHHOH IJOmAaLKH
KacaTeJbHOro HampsiKeHHus. DTO IIOJNOXKEHHe SBJAETCS elle OXHUM
TIPUHHMaEMBIM [OHYyIIeHHeM.

ITosoxkeHne pas3prIBOB 3aMepsdeTcd, a HallpaBJeHHe CMeILIeHHH II0
HHM ONpelesisieTcsi [I0 PAa3JHYHBIM «CTPYKTYpaMm CKOJIbXKeHHS» (3ep-
‘KaJaM CKOJIb:KeHHd, Gopo3haM, HapanhiHaM, aCHMMETPHYHLIM BMSATH-
‘HaM, oOpa30BaHHBIM TBEPABIMH BKIIOUCHHAMH DM HX CMEILCHHH, H
T, I.), @ TakKkKe II0 CMEUIEHHIO TIeOJOrMYecKHX TeJs, MepeceKaeMhbX
paspuiBoM. [locnennufi THI NPH3HAKOB HauOoJee HajexeH. Bce atH
JaHHble HaHOCATCHA Ha ceTKy Byanda Mam APYTylo aHaJOTHYHYIO AHa-
TpamMMy.

OueHnb BaxkHafl ollepalHs, BHIOJHAeMAas B IOJe, — TPYINNHPOBa-
H¥e PasphIBOB IO paHraM, «CTPYKTYPHBIM YPOBHSIM», T. €. IO pasMepy.
K onHOMY paHry OTHOCAT pa3peIBEl OJH3KHX pasMepoB. Takoe rpym-
nupoBaHue Tpebyer ydeTa Bcell CTPYKTYpHOH OOGCTAHOBKH. DTO B IOJ-
HOU Mepe HCCJeloBaTeNbCKas 3anaya. PelleHHe ee, Kax OBIO YKa-
3aHO, HeOOXOZHMMO: cMelleHHe JaHHBIX JJs Pas3pbiBOB H TMelleHHH
PA3HBEIX [OPALKOB IPUBENET K HECOIJIaCOBaHHOCTH PE3YJbTATOB.

I anee BRIIOJHSAIOTCH CIEAYIOIIHE ONEPALHHU:

1. lsis KaxAOro paspelBa B OTAeJBHOCTH ONpenesfAloTcss 06JxacTH
JIONYCTHMEIX ODHEHTHPOBOK IJIaBHBIX OCell HaIpAXKeHMH Oy H 03, HC-
X0l U3 HaOJIOAeHHOTO CABHIOBOTO CMeEINEHHA 10 pPasphuiBy H U3 J0-
TIYILEHHA COOCHOCTH MoJiell fedopManuil 1 HaTPSIKEHUH, "

2. NnpuBuiyanbHble JONYCTHMBlE 06GJACTH OPHEHTANHH [JIABHBIX
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oceii JepopMaIHil B HAaNpPAXKEHUH, NOJYyYeHHBle N/ KaXXA0ro pasphiBa,
Nocjie0BaTeLHO CONOCTABJAIOTCA MeXAYy co0oi, u, TakKuM o6pa3oM,
MOCTENEHHO JIOKAJH3YIOTCS M OKOHTYPHBAIOTCA OOJACTH HanpaBJeHHH
oceit 0; H 03, AONMyCTHMBIEe AJ BCedl TPYNIH CMEUIEHHH B Ipejenax
BCEro MaccuBa.

3. CraTHCTHYECKH OLEHHBAETCH CTeNeHb COIVIACOBAHHOCTH HampaB-
JieHHH CMelleHHH B H3y4YeHHOH rpynne pa3puBoB. B cayuae corJsa-
COBAaHHOCTH CMeIleHHH IJaBHHE OCH JOJXKHH OHITh B3aUMHO OPTOro-
HaJbHbl. EcaM 3T0 He INoJyvaercsl, TO, 3HAYMT, cpeAu HaGJIOAEHHHX
CMeHleHHH ecThb NpHHAAJeXKalllHe K NoJsAM Adeopmanuu pasHofi opH-
€HTAalVH. ,

OG6ocHoBaHHe MeTOAA AOCTHTAeTCs C IIOMOILBIO - CUCTEMH BEKTOP-
HeX ypaBHeHuH. CrartHcTHueckasi 06paboTka pe3ynbTaToB HaGJI0-
AeHuit Benercs Jgubo Ha DBM, nHO0 ¢ NOMOLIBIO CIEUMAJBHHX naJfe-
TOK H HOMOT'DaMM.

CyliecTByeT HeCKOJbKO Pa3HOBHIHOCTEH KHHEMATHYECKOTO MeETO-
Ja. B menom oH, HeCOMHEHHO, MHTepeceH, HO ero TPYAOEMKOCTh He
BCerfa ONpaBJBIBAETCA H3-33 PALA JAONYLIEHHH, NePeYHCIEHHRX BHIIE.
Mexay TeM 3apaHee HeJb3s INpeAyrajarth, B KaKHX CJHAydYasix' OHH
fIpHeMJIEMB, @ B KaKUX — COMHHTENbHB. TPYAHOCTH M BO3MOXKHBIE
OWHOKY BO3HHKAKT TaKXKe IPH pasfesleHHH pPa3pLHBOB MO paHram.
OznHako B psfie c/yyaeB 3TOT METOJ [A€T BaXKHHE De3YJLTATH.

nona AEOPMALIMA
PA3HbIX MOPAAKOB

B npuBefeHHHIX NpHMepax OHJIH CCHBUIKH Ha moas jedopmanuit
3aBeJlOMO pa3Horo Mmaciiraba. C OZHOR CTOPOHH, MBI TOBODHJH O IO-
Jie fedopMannil, OXBAaTHBAIOILIEM CEPHIO CKAAfOK, a ¢ Apyroif — pac-
cMaTpHBanH - fehopManuH, MNpPOHCUIeAIIHe BHYTPH CJIOEB, CMATHX B
cknanku. IIpH sTOM ecaH IJsl CKJAaAyaTOro y4acTka B LEJOM B CJy-
Yyae CePHH NPAMBIX CKIAJ0K OCb MAKCHMAJBHOTO COKPAILLEHHS paclo-
JIOXKHTCS TOPH30HTAJBLHO M MNEPNEHIUKYJASPHO K NPOCTHPaHHIO CcKJja-
AOK, OCb MaKCHMaJIbHOrO yAJIHHeHHst OyAeT BepTHKaJbHOH, a CpeXHsAsA
OCb BHITAHETCH IO NMPOCTHPAHHIO, TO BHYTPH CJIOeB noJje nedopmauuit
TOH Ke OpHeHTalHH HabJjiomaercd JMHIb B 3aMKax CKJIaAoK, TOTJa
KaK Ha KDHUJIbSIX TIOCJEIHHX NoJje AedopMmanuil HHOe H MeHSETCHA OT
CJIOfl K CJIOI0 M OT OJIHOTO yuacTKa K Apyromy. Hanpumep, Ha KpHUJIBAX
CKJIaJIOK B CJIOIX Bcerfa 00pasylorTcsi y4acTKM BHIKHMAHHS H HarHe-
TaHHA. B mepBHIX CJIOH CIVIIOCHYTH, pa3faBJjieHHl, BO BTOPHIX OHH pas-
AYTH, B HHX NPOHMCXOAHT CKy4YHBAHME MaTepuasa, BBIKATOTO H3 Hep-
BHX yuacTkoB. HauGoJsiee npocroft cayyaii — BRIKHMaHHE MaTepHaja
CJIOEB C KPHJIbEB H HArHETAHHE HX B 3aMKH ckaafok. Ho yacto BcTpe-
yaloTcs M GoJiee CJAOKHHIE CJay4YaHd, Korja cJIofi B Ipefesax OLHOro
KpHJIa pasfiensieTcsl Ha HECKOJBKO YYAacTKOB BHIXKHMAaHHA H Harsera-
HHA. B aTHX yyacTkax nosas Aepopmauuii ¥ HampsKEHHH COOTBETCT-
BEHHO pasjuuHH (pHc. 119).
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Ilpn mnepexome OT yuacTKa BBIXKHMAHHA K Y4acTKy HarHeTaHHS
OpHMEHTHPOBKa ocell gedopMaluMH MeHsAercs Ha O6paTHYIO: Ha IepPBOM
yuyacTKe BJIOJIb CJiOs HalpaBJeHa OCb pacTsKeHHsl, Ha BTOpOM yda-
CTKE — OCb CXKaTHs. DTH BHYTPHCJOHHHE NoJd Aedopmauui npex-
CTaBJAT cOOOH YCJOXHEHHs BTOpOro H 60Jee MeJKOoro HNOPAAKOB

Puc. 119. Pacnpegenenne Hampsaxe-
Buit B cJ0d9X B 06JacT#X BHIKHMaHHS
(a) r HarHeranus (6):

1 —rnaBHHe pacTATHBAOIAE Hanps-
—==1a JKeHHs; 2-— IJaBHHeE CXHMaollne Ha-

3 OpAXKEHHA, & -— MaKCHMaJbHHE Kaca-
(=1} TeJbHEHE HaNpAXKeHUs — NpaBHe (a)
4 H JeBHe (6)

Ha (oHe OCHOBHOrO TOPH3OHTAJBLHOTO CXKATHH, BHI3BABIIEIO CMATHE
CJI0eB B CKJIAJZKH B OKpyXkamwllem o6beMe 3eMHOH KOpDHL. ¥YCJOXHEHHA
BBHICOKHX NOPSJKOB CYMMHDYIOTCS C OCHOBHHIM ((OHOBHIM) NOJIeM Je-

10 RN (i

" Puc. 120. Tlona nedopMauuu B CJOSX, H3OTHYTHX B CKJAAAKY MNPOJOJBHO-
ro n3ru6a. Ha 6oxoByio cropory cioeB n0 fedopMaunuy GhJH HaHECEHH
KPYXKH, KOTOpPHEe B pe3yabTare AedOpMalyH NPeBPaTHJHCh B 3JNIHICH
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¢opmanuil, uTo NPHBOAUT K HEKOTOPOMY NPOMEXKYTOYHOMY MNOJOXKe-
HuIO oceil JedopMaluy B KOHKPETHHIX TouKax cjos. Ha puc. 120 uso-
GpaxeHa MOJedb CKJAaJOK M3 CJOEB ILIacTHYECKOro marepuana. [lo
Jedpopmanun Ha GOKOBOH rIpaHM cjI0eB OblJIM HapHCOBaHH KPYXKH,
KOTOpHIEe NPH OGpPa3OBaHHM CKJIAJOK NPEBPATHAMCH B SJIIHICH, NJIHH-
Has W KOPOTKasi OCH KOTOPHIX YKa3biBalOT Ha MOJIOXKEHHe TIJIaBHBHIX
oceil pedpopmanuu. Mbi BHAMM, 4TO B MECTaX Pa3faB/IHBAHHA CJIOEB
Ha KDHJIbAX CKJIaAKH JAJHHHBIE OCH JedopmManuH HampaBJIeHH IOX
HEKOTOPHIM YIVIOM K CJIOIO, 3aHHMas IIOJIOXKeHHe, NPOMEXYTOYHOe
MeX1y BEPTHKAaJbHEIM, KOTOPOE COOTBETCTBYeT O6LIeMy TOPHU3OHTA/b-
HOMY CXKATHIO, ¥ TNapajJiefbHBIM CJIOI0, KOTOpPOe OTBedaeT IOCJIOHHO-
My BBIKHMAHHIO MaTepuasa C KphlJbeB K 3aMKY CKIafkKH. TOJbKO B
3aMKe CKJIaIKH obIlee M yacTHoe moJs AedopMaunuit coBnajgaoor: AJNUH-
Hele ocH JAedOpManuH HaNpaBJEHH BEPTHKAJBHO, M COOTBETCTBEHHO
ANHHEAS OCh SJUIMICA TaKxkKe BEPTHKaJbHA. JTO NPHMEP CJIOXKEHHS
PasJHYHO o%nenmposanumx Iedopmanui.

Takum o6pazoM MOryT GHTb BHIEJeHH oOmlee M BCeH KPymHOH
CTPYKTYpPHl NOJIe AedOopMalHM U JIOKaJbHHE MOJS JJIs OTAENbHHIX ee
3JIeMEHTOB, IIpHUeM MEXAY TEeMH M ADYrHMH, KaK NMpaBHJO, Habiaoaa-
eTcsi HecootBercTBHe. IloaToMy Bcerma ciaeayeT YYHTHIBaTH Mac-
wta6 Toro moJf jpedopmaiiud, ¢ KOTOPHM MBI HMEeM Jej0 B RaHHOM
cayyae. ‘

Eciau HeO6XOAMMO BOCCTAaHOBHTH NoJie AedopMauMu A KPYNHBIX
CTPYKTYp HJIH KDYMHOro paloHa, cofepxaillero psif CTPYKTYp, cJe-
IyeT ONMEePHPOBAThH C IVIACTHUECKHMH Ne(OpManHAMH HJIU DasphBaMH,
COM3MEPHMBIMM C pa3MepaMy H3yyaeMOro paloHa, TAKHMH, KOTOpHE
7o Bcem NPH3HAKaM OTPaxkKaloT Haubosee ofbllee NOJE HaNpPSKEHHH.
TakoswMH GyAyT: BCS CKJaauaTasi CTPYKTYpa B IeJIOM, KPYIHHE Ha-
JIBUTH, CABHTH, c6pOCH], IepeceKaioliye Bech padoH TPEHIHHH CKaJHl-
BaHHS HJH OTpHIBA. Ec/iy e MBI perHcTpHpyeM 3aMepsl MajbX Tpe-
UIMH,  COCPEJOTOYEHHHX B OTAEJBbHBIX CJOAX, MBI, MOXeT OblTb, H
BCKPOEM OCOOEHHOCTH JIOKAJbHBEIX NoJefi HanpsxeHud u AedopManui,
HO OBLIO 6B rpy6ofi OMIMGKON OCHOBHIBATBHCA HA 3THX HAOJIONEHHAX
JJist BOCCTAHOBJICHHSA NoJiefl o611ero 3aHauYeHHs.

Orciona caenyer sasxcneduiee merodudecxoe npasunro, o KOTOPOM
4acTo 3a6bIBAIOT: NP UBYueHUU noaell TeKTOHuweckux oOegopmayud
caedyer ecez0a conocTagaate mexcdy coboll cTpyKTYpoL 00HO20 NOPAd-
K@, 3aHHMAWIIMe PaBHONPABHOE IIOJIOXKEHHE B DAY BCeX CTPYKTYp-
HbIX ¢opM Ha JaHHOM yyacTtke. OnpenesieHHe U BLIfIc/IeHHE MOPSIIKOB
CTPYKTYP 3aBHCAT OT MECTHHIX T€O0JIOTHYeCKHX YCJOBHH. YCTaHoBJe-
HHe «HepapXui» HaOJI0JaeMbiX CTPYKTYPHHX 3JIEMEHTOB IIpe/iCTaBJs-
€T HCCJIe0BATENbCKYIO 3ajayy HeMaJsoll TpyAHOcTH. Ho ToJbKO pelns
3Ty 3ajayy, MOXKHO IDHUCTYIHTb K cOODY M4HHHIX, YKa3hBalOWUIHX HA
OPHEHTHPOBKY mojelt fedopmanuii. )
~ OG6hiyHO BEIBOJABI O HaNpaBJIeHHH TIJIaBHHX ocelt Aedopmaund ne-
JIaJOT H2 OCHOBAHHH CTATHCTHYECKOH 06PAGOTKH MHOTOUHCJEHHBIX elH-
HHUHHIX HaOJI0feHHH, YTOOB MCKJIOUHTh <CJAyYaiHBE» OTKJOHEHH:
‘OT 'OCHOBHOH ' OpHeHTHPOBKH nojs. He orpumad, uto BHIBefcHHE CpeA-
#Hero —— TOJie3Hasl ONepanus, NO3BONAIOIIAA YIPOCTHTL KOHEUYHHIE BHI-
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BOJbI, HYXHO MNOJYEPKHYTb, UTO <«CJyuafiHbhle» OTKJOHEHHS BCerja
ONpaBJaHBl MECTHHIMH OCOOGEHHOCTSMH NOJAA JeOpPMalMKE H NpEACTaB-
JIAIOT CaMOCTOSTeJbHBIH HHTEepec. B HeEKOTOPHIX CJayYasiXx, BO3MOXKHO,
YAACTCA BLISICHHTL NPHYHHY TAaKOro OTKJIoHeHHs. [losToMy, BMecTo
TOTO YTOGHl YCPEAHATb AAHHBIE O NOJOXKEHHH TPELMH HAH 006 OpHeH-
THPOBKE OCed ImJjacTHueckofi medopMauuu nas G6oJbLIOH NJOLIANH,
CJe[yeT Ipex/Je NONBTATbCA COCTaBHTh 0OJee JETaJbHYIO CXeMY pac-
TIpeJleleHUsA 3THX JAaHHBIX, YTOOH Jyylle GBIJIM BHAHH BCE JIOKaJbHHE
0COGEHHOCTH.

Bo .BcAkoM cayuae IpH YCpPeRHEHHH CJefyeT TIIATEJbHO OCTepe-
raTbCsl TOro, YyroObl He OBbILIH CMeLIaHbl CBEAEHHS, XapaKTepH3YyolHe
pas3/MuHBIE YaCTH KPYNHOH CTPYKTypHl. OUYeBHJIHO, YTO €CJH MH CMe-
HlaeM JaHHblE O MOJIOXKEHHH TPEUIHH Ha KPHUJIbAX CKJAAJAKH H Ha ee
NepHKJIHHAMIH H IIOTOM BHIBeleM CpeJHee, TO IOCAeAHee He GyZer
HMeTb HHKakKoro cmeicna. Heo6Xoaumo HMeTb OTAe/ibHHE CpelHHe
BEJHUYHHB [Jisi KPHJbeB, Ha KOTODHX INPOCTHPAaHHE CJOEB MeHseTCs
MaJo, H AJI OTAEJIbHBIX, 10 BO3MOXKHOCTH MHHHMAJIbHBIX 1O pasMepy,
YYacTKOB MNEpHKJHHAJH, B IpeJejaX KOTOPOH TNPOCTHpPaHHe CJIOEB
Geictpo MeHsierca. IIpm aToM cpelHee HOJIKXHO BHIBOAMTbCA HE H3 KO-
JIHYECTBA OTHAEJBHHIX 3aMepOB, @ H3 pa3Mepa IJoaAel, A KOTOPHIX
TO HJIH MHOe PacHOJIOXKEeHHe CTPYKTYPHBIX 3JIEMEHTOB SBJsAETCSA Npel-
CTaBHTEJbHRIM.

Puc. 121. Tpaekropun manpsxesuf B ynpyrofi cpefe Hax BHEAPSOMWUMCS
B Hee XeCTKHM INTAMNIOM, YCTaHOBNCHHHIE ONTHYECKHM METONOM Ha MOJeNH
H3 XeJaTHHOBOro cryaus (mo M. B. T'sosckomy):

@ — TPaEKTODHH MAKCHMAJBbHHX HODMAJbHHX HaNDAKEHHH, MYHKTHD C TOY-
XaMH — CXHMAIOLIHEe HANPAXKEHHS; TOUKH — PACTATHBAIOLIHE HANPAKEHHS,
6 — TPaeKTOPHH MAaKCHMAJbHHX KacaTeJbHHX HANpPSKeHuH; CIVIONIHHE JH-
ENN — OpaBble KacaTeNbHHE HANpSXKEHHs; NYHKTHP — JieBHe KacaTelbHbe
- HAIpAXeRHs

Ha puc. 121 nokasanb TPaeKTOPHH MAaKCEMAaJbHHX CXHMAIOIIHX,
PACTATHBAIOIIHX H KacaTeNbHHX HANPSXKEeHHH, a TaKxe BeJUYHHA
KacareJbHHX Hanpsi:KeHHH B YOpyrofl cpefie Haj BHeADAIOUIUMCA B
Hee IPSMOYroNIbHBIM JKECTKHM lUTaMnoM. B npupome Tak BHraAsguT
06cTaHOBKA 06pa30BaHHA TIJIHGOBOH CKJAAfKH B TOJLIE OCaJO4YHHX
NOpoA Haj NMOAHHMAIOIIHMCS GJIOKOM XeCTKOro OCHOBaHHA. OpHEHTH-
POBKa IJIaBHBIX OCEH OT TOUKH K TOYKE, KaK BHJMM, CHJILHO MeHseTcH,
XOTA MBl H OCTaeMCsl B I10Jle HaNpPSAXKeHHH, CBA3AHHLIX ¢ eXHHON TeK--
TOHHYeCKOH Aedopmanueis.
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U3meHeHHsT OpUEHTHDOBKH T[JVIABHBIX Ocefl HANpSXKeHHI CBSI3aHBI
M CO CTPYKTYDHBIMH HEOJHODOIHOCTSIMH 3eMHOH KOphl. Bhimle (cM.
ra. 6) DpPUBOLMJNCL NMPHUMEpPH UCKAXKEHHS I0JS HANpPSIKeHHH B CBA3H
. ¢ INOsBJEHHEM B cpelle TpeliHH. B mNog0OHHIX YCHOBUAX COCTABUTH
npeAcTaBleHHe O TOM, KakKOB OB XapaKTep MeXaHUYeCKOro BO3Jeil-
CTBUSl Ha JAHHBIA yYacTOK 3eMHOH KOpHI, MOXKHO, TOJILKO H3Y4YHB pac-
npejlesneHre IedopManuil Ha OOJMbINOH MJOIIAAH H IO BO3MOXKHOCTH
B GoablioM o0beMe 3eMHOH KOpHI.

IMonst nedopmanuii pasHblX MOPSAKOB OTUETIMBO 060CO6JAI0TCH,
Korga neOopMHUDYIOTCS TeOJIOrHuecKue Tesa pa3Ho20 parea — MUHe-
pajp (3epHa), arperaThl MHHepaJIOB (rOpHHE IIOPOABLI) H CJOHCTHIE
KOMIIVIEKCH FOpPHBIX mopox (Tonmu). Cyry6o TeopeTHUeCKH MOXKHO
IpeAcTaBHTh cebe TaKOH MaJOBEPOATHHIN caywail, Korga ToJmia, €O-
cToflas, HalpUMep, UCKIIOYHTENbHO M3 CJIOEB KBapLEBOro IeCUaHH-
Ka, HCIHTHBaeT OJHODOAHYIO AedOpPMALMIO FOPH3OHTAJLHOIO COKpa-
IIeHHUSA, B pe3yJbTaTe KOTOPOH CJOH He CMHHAIOTCS B CKJAAKH, a PaB-
HOMEpPHO YKOpPaUMBAlTCH M COOTBETCTBEHHO YBEJHUHMBAKT CBOIO
MOIIHOCTh; IIPH 3TOM KaxkJoe NepBOHayaJbHO c@epHyeckoe 3epHO
KBapla [peBpalliaeTcs B 3JJHICOUA, YAJHHEHHHE B HalpaBJeHHH,
NepHeHAUKYJIAPHOM CJAOHCTOCTH. B 3TOM cayuae noas pedopmauni
pasHBIX NMOPSAAKOB, OTHOCSIIIHECS K reOJOrHUeCKHM TejaM pPa3HOro paH-
ra—3epHaM, CJOAM H TOJlle, COBNAafaloT. B peanpHO#l KeficTBUTEIb-
HOCTH ZeJ0 OGBIYHO OGCTOMT HHauye. KBapueBhie 3epHa MOT'YT COBCEM
He ne¢dhOpPMHDPOBATHLCS, OHU JIMLIbL TIOBOPAUYHBAIOTCA H CMeELalOTCs OTHO-
CHTeJBHO Jpyr Apyra, uro u obecneuuBaer gedopmauuio cjos. B cBowo
ouepelb CJIOH MOTYT OBITb He TOJbKO DABHOMEDPHO YKOPOUEHH, HO H
H30THYTHl B cKJaalkH, obeclieyHBasg 3THUM FOPH30HTAJbHOE YKODOUeHHe
BCEH TOJIIILH.

HeonHopoaHOCTH, BCerja NPHCYTCTBYIOLIHe B IOPOAAX, BHI3LIBAIOT
CYILECTBEHHbIE OTKJOHEHWS B OPHEHTHDOBKE pAa3pHBOB H CMelleHHH
IO HUM OT HAeaJibHOrO pasMelleHus. KpoMe Toro, nocienywonye je-
topManud MOTYT B TOH HJIM WHOH Mepe 3aByaJHpOBaTh 6oJee paHHHe
CTPYKTYPHL.

Ha mnpakTHke NpH BOCCTAaHOBJICHHH naJIeOHanmeeHuu Ha usyyae-
MO# TeppUTOPHM COGHMDAIOT BCe JaHHBE O NPH3HAKAX IJaCTHYECKHX
Jebopmanuil, 0 paspelBax H CMeIeHHAX NO HUM, O INTPHXax B 60po3-
JaX, YKashBaOWKX HAa HaNpaB/ieHHs CMelleHHH, QUKCUPYIOT MX Ha
cmelHaJbHbIX AHarpaMmax (HanmpHMep, Ha ceTke Byawnba) u 3arem
‘TIOABEPraiT CTaTHCTHYeCKOH obpaborke. Ecnu mpu sToMm ymaercs pac-
cMaTpuBaTh HalJdI0JeHHble CTPYKTYDHBe NPH3HaKd IO DA3HBIM CTa-
Jusam gepopMmaiuii B 0 UX PaHTY, TO Pe3yJbTATOM MOXKeT OHITH IJIaH
JedopMaliil ¥ COOTBETCTBEHHO NJAaH HaNpsKeHHH [JIs ONpeleseHHOH
CTaJHM M ONpPeJeJeHHOr0 paHra CTPYKTYPHHIX mponeccoB. OG6vIUHO
Takol miaH gedbopMalnWil W HaNpAKeHHH NojJyuyaercs B NPUOGJMIKEH-
HOM BHJE: JJS OCel CXKaTHA H pacTAXKEHHA ycTaHaBJMBAeTCs HEKO-
TOpHIl JOBeDHTENbHLIH HHTEpBaJ HamnpsKeHHi (nmoapobHee cm.: Iy-
menko, 1979).
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MPUMEPBI BOCCTAHOBJIEHMS I'IOJ'IEVI
TEKTOHMYECKUX HAMPSXHEHMUA

B sakmouenue npuBeseM [Ba TNpEMepa BOCCTAHOBJIEHHA mOJefl
TCeKTOHHYECKHX HaNpAKeHUH, onucannsle M. B. I'soBckuM.

B nmepsom mpHMepe peub Hier o 60AbIIOM paspbiBe, KOTOpPHIH Tpo-
TAruBaerca BAoab Xp. Kaparay (IOxumit Kaszaxcran) u pasmeasier
OCaJ0YHbIE TIOPOAE! CPELHEro 1aJeo3os Ha IOro-3anafHOM Kphlie pas-
PBIBA U KPHUCTAJJIHYeCKHE IOPOABI NPOTEPO30s Ha €ro CeBepo-BOCTOY-
HoM Kpsuie. Ilpeanonaranocs, 4To paspeiB mpeicTaBisier co60i CABHI
C JIEBBIM cMellleHHeM. Heo6XxoanMo GblIO 3TO HPOBEPHTS.

BHayane 6blI0 MOCTPOEHO TO TOJie HATpSKEHHH, KOTOpOe HOJIXK-
HO OBLIO OBl CYHIECTBOBATb B 30HE DAa3pHBA, €CJH OH OH HeHCTBH-
TEJbHO OB CABHIOM C JIEBBHIM CMeLIeHHeM (pme. 122,4a). 3atem mo
25p0OTOCHUMKAM MECTHOCTH OBIIH TPacCHPOBaHH BCe paspHBH
(puc. 122,6). TloneBble HaG/IONeHMS IIOKA3aJH, YTO BCe ATH pas-
PBIBBl BEPTHUKAJbHH, H IO PAAY HPHU3HAKOB GHJIO YCTAZHOBJEHO, YTO
OHM NPEACTABJIAIT cOGOH pasphiBH cKasuBaHHA. Hcnonssys npapuio
0 TOM, YTO OHCCEKTPHCA OCTPOTO Yriia MeXAy pasphlBaMH CKaJjLlBa-
HHS SBJISIETCH OCbI0 MAKCHMAJbHBIX CKHMAIOLIHX HanpsxXeHUH, GulIa
FOCTpOEHA cXeMa JEHCTBHTENLHO CYIIECTBOBABIIHX B 30HE PAa3pHIBA
HanpsxkeHu#t (puc. 122, 6). IloayuerHoe pacnpexesenne HanpsKeHWH
He IIOXOXe Ha TO, KOoTOpoe TpefyeTcsa B cilyuae CABUrOBOH Aedop-
Manun. BMecTe ¢ TeM OHO OTBeYaeT CKAaTHIO, HaNPABJIEHHOMY HOD-
MaipHO K paspuBy. CuleioBaTelbHO, IPEANOJOXEHHe O CHBHIe He
@NpaBaaJIOCh. :

B xauecrse BrOporo nmpuMmepa paccMoTpeHa ojHa KpyNHAs aHTH
KJAHHAJIb, DACIO/IOXEeHHAA Ha 10T0-3allafiHOM KpHIJIE TOro e Pa3phiBa.
Tpe6oBasoch ycTaHOBHTL, ABJASETCA JH 3Ta CTPYKTYypa CKJIAAKOH Ipo-
BOJIBHOI'O MJIH TOIIEPEUHOro H3rH6a.

SIAPO CKNaJKH CJIOXKEHO NMeCYaHMKAMH M TJIMHHCTHIMH CJIAHIAMH
CHIypa H HHKHETO H CDEIHEro NeBOHA, CMATHIMH B KPYThle H3OKJIH-
HaspHble cKIaAku (puc. 123). Ha KpHJIBAX M CBOXE AHTHK/AMHAJIH
HECOrJIaCHO Ha NpelBbIAYIMX IOPOAAX 3aJieraloT KPACHOLBETHHE Iec-
YaHUKH H TNOKPHBAIOIIHE HX M3BECTHAKH (PaMeHa, a TaKXKe H3BECT-
HAKH TypHe. DTH CJOH H30THYTHl B AHTHKJHHAJBHYI CKJIALKY CYH-
AYYHOH (POPMBI: € INIOCKHM CBOJOM H KPYTHIMH KPHUIBSIMH.

Ha nzockom cBome anTukaunaau B dameHCKUX U TYpHeHCKHX OT-
JIOXEHHAX COBLIM YCT2HOBJNEHH KPYThie HOpMaJbHEE COpOCH, pase-
JIMBIIAE CBOL Ha paAA ropcroB W rpabexoB. Ha cesepo-Bocrounom
KpBblJle pasBUTa JAONOJIHHTE/NbHAS AMCTADMOHHMYHAS CKJafyaToCTh H
TIpOC/IeXKUBACTCA KPYNHBIH, NajaloWuil Ha 10ro-3anaj Kpyroit Ba6poc,
[0 KOTOpOMy $IADO CKJIAaJKH NOAHATO OTHOCHTEJBHO Kphiia. Kpyroe
I0ro-sanajHoe Kpbljo CKJIaJAKH TaKkKe OCHO0XKHEHO B3GpOCaMH, Najaio-
IHMH Ha CeBepo-BOCTOK. KpoMe TOro, Ha KpBLIbSIX HAGJMIOAOTCS MO-
- JIOTHe, IIOYTH rOPH3OHTAJbHEIE TPEHIMHHL.

BoccranaBnuBas ne sTHM aHciokanmusM mose Jedopmanuii, MOX- -
HO yCTaHOBHTb, 4TO B CBOJE AHTMKJIHHAIM B CJ0SX (aMeHa H TypHe

186



a’ / 4 //— 7/ / // S
- ‘ -7y
o T S LTSS
o/ /// S - S /4_"-_//_
17 %'_’fr// /.7 ///////{ 7
. / = / 7
AW EET LT i
/ / /4— Y 7 i
w7 / ey el
o FEE AT e
,L—lf /jj /S / /,4”/—'»' / A
e eres s LA
AL/ <L = AT
/ S = / /
0 5 10KM : S5
L 1 J 1 8

I \ </ A \\\\\\}\\‘\\\\\&/
) A ‘& X \\\\\\ //&

\ \)
X (/r////
\ 3\ \ )\&\\\ “\\ \Y 4\\1‘1\\ f ’ | /\
\\
\

ﬁ\

.__\
N

le NN
! "/‘& \<\\K\\ \”\> \1

1-.—:\>]7.|:==]2 s A s O = R (TR [

Puc. 122, [oae mampaxenuf B soHe Kaparayckoro paspriBa (mo M. B. I'sorckomy):
@ — nojie HaNPSUKEHHH, KOTOpOEe HOMKHO GHIXO Gbl CYW(ECTBOBAThb, CAK OBl pasphid GHLA CABH-
FOM; 6 — ceTKa Da3pLiBOB IO a3pOQOTOCHHAMKAM; 8 - HONEe HaNpSXKeHHH, BOCCTAaHOBJCHHOS
6o HaGMOLaeMBIM paspniBaM; |/ — mOpeAmoJaraeMble BHEIUHHE CHJABI; 2 — KpPYNHbBE pasphLiBbi;
4 — TpaeKTOPHN MaKCHMAaAbHbLIX CHHMaIOMMX HampSKEeHKH; 4 — TpDaeKTODMH JeBHX MaKCH-
MAaAbHBIX XKacaTeAbHbIX MaNpAXeHER; 5 — TPaeKTOpDMM NpaBhiX MaKCHMAaJAbHBIX KacaTeabNbiX
EaWpAKennii; ¢ — mabaOxaeMeie Ma a9POPOTOCHHMKAX Pas3phiBH
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JIeHiCTBOBAJIH PacCTArABaIOILINEe HaIPSIXKeHHdg, HanpasJIeHHBIE | Tr'OpH30H-
TaJpHO, H CXHMAOIIWe HaNpsIXKeHHd, HallpaBJICHHBIC BEPTHKAJNBLHO;
C NOCJIeAHHMMH HAaNpPAXKEHHAMHU CBS3aHEI B36p0CbI, 4 TaKxe MNoJOorue
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Puc. 123. Cknapka nonmepeysoro usruba B xp. Kaparay (mo
M. B. I'soBckomy):
1 — TP2eKTOpHH MaKCHMAJbHHIX CXKHMAKOIHX HaNPSKeHHA; 2 —
TPAEKTOPHH MAKCHM@JbHWX PACTATHBAIONMMX HANpAKEHU; §—
paspHBH

paspuiBH. Takum 06pasoM, BHACHfeTCH, YTO (aMeHCKHEe M TypHeil-
CKHE OTJIOXEHHS H3OTHYTH B CK/IaJKy NONEPeYHOro Haruba: fapo,
CJI0KEeHHOe CMATBIMH B H30KAMHAJbHBIE CKJIaJKH CHJIYPHACKHMH H Je-
BOHCKHMH OTJ/IOXKEHHSMH, IIOJHHMAJOChb B BHAE IOpPCTa, a COCeLHHe
CHHKJIMHAJIH ONYCKAaJHCh B (opme rpabeHoB, GaMeHCKHe U TypHeH-
CKHE CJIOH Ha CBOJE PACTATHBAJHCh H PACTPECKHBAJHCh, H 3TO BeJO
K 00pa3oBaHHIO B HHMX HODMaJbHHX cO6pocoB. HaK/ioOH pasphiBOB,
OKafMJIAIOMHAX AHTHKJHHAJb, COOTBETCTBYeT (GOpMe TPaeKTODHH TexX
MaKCHMAaJ/JbHBIX HANpsXKeHHH, KOTODbie, KaK MBIl BHJEJH, BLHI3LIBAIOTCS
BO3JleliCTBHEM NOJHUMAIONIErocs GJOKAa OCHOBAHHMS HA TOKDHIBAIOLIHE
nopoAsl (cM. puc. 121).

HaGmonaemast cTpykrypa B meaoM o6pasopajiach N0 KpaiiHel
Mepe B JBa npuema. CHayaja CJIOH CHJIYPAa H HHUXKHETO H CPeNHEro
AeBOHA OBLIH CMATHl B H3OK/IHHAJbBHbE CKJIaiAKH. MexaHHaM 06pa3o-
BaHMf 3THX CKJAaJOK 3[eCb He pacCMaTPUBAeTCsl, HO H3BECTHO, YTO
9TO CKJAaJKH INPOAOJBHOrO H3rubGa. 3areM, Iocje TOTO KaK HA 5TH
MHTEHCHBHO CMSThIE NIOPOALI HECOTJIACHO JIETVIH CJIOH (haMeHa H TypHe,
GJIOK IDEBHUX MOPOA HCMBITAJ NOAHSATHE, YTO NMPHBEJO K 06PA30BAHHIO
B 60Jiee MOJIOABIX IOPOAaX CKJAAAKK NMONEPEYHOro HaruGa. :



FITABA 8

MEXAHMWYECKME NAPATEHE3bI
CTPYKTYPHbLIX ©bOPM

CrpykTypHble (OPMBl Pa3JHYHBIX THIOB He BCTPeyaloTcs paspos-
HenHo. OHYM Bcerfia coyeTaloTcsl APYr ¢ APYroM, H HX B3aHMOOTHOILE-
HHS . IOAYHHSAIOTCS. OIpeJesleHHEIM 3aKOHOMepHOCTAM. BhisiBJieHHe HO-
CJIeHHX COCTaBJIfeT OAHY M3 BAaXKHEX 3aJau Ie0TeKTOHHKH BooGIie
H CTPYKTYPHOH reoJIOTHH, B YaCTHOCTH.

Coueranuss CTPYKTYPHHX (ODM BO3HHKAIOT B PAa3HBHIX YCJAOBHAX
H ONpele/sIOTCA pasHHIMM NpHyYnHaMH. Tak, oOHYHH COYeTaHHUs, Oll- !
pejesisieMble 00pa30OBAaHHeM Pa3JHYHBIX' CTPYKTYPHEIX q)opM B e[IHHOR
“"MeXaHHYecKoll OGCTAHOBRE, B €IHHOM IOJie TEeKTOHHYECKHMX Hampsike-
HHH, 4 pa3Juyds MeXAY HUMH OGYCJIOBJIEHH JHGO HeO}lHOpOILHOCTS{MK
"Cpeani, JHG0 3aKOHOMEDHEIM NepeXQoM OXHON (GOpMEI nucnoxaﬁ“n
BNpYTYIo B mpolecce MPOLO/KAIOIETOCH ABHKEHASA _3eMHOH KOpHI |
{HalpHMEp, CMeHa NJIacTHYeCKoH nedOpMaluM BA3KHM pa3pHBOM). nE
ITO Mexanuweckoe Co4eTaAHUe CTPYKTYPHOIX POPM, UX MEXAHULECKUE . |
napaeenea

“CodeTaHust CTPYKTYPHHIX (OPM MOTYT GHITh OGYC/IOBJIEHH HX HC-
TOPHYECKOH I0CJel0BaTeJpHOCThIO. Korjga Ha onpefesieHHOM y4YacTKe
AedopManyu TPOHCXOAHUIH HEOAHOKPATHO, CyMMHDYSCh APYr C Jpy-
roM, CO3AAeTCA UCTOPUHUECKOE CO4eranue CTPYKTYPHoLx Gopm.

Haxoneln, codeTanue CTPYKTYPHHIX GODM MOXKeT IPOSBHTLCA B pe-
rioHajabHOM mjaHe. CyYLIECTBYIOT 3aKOHOMEDHOCTH PasMEINEHHsl pas-
JHYHBIX CTPYKTYPHHX (OPM M HX KOMILIEKCOB Ha nos‘epmocm mare-
PHKOB; ONpPENENeMblE OOLMMH 3aKOHAMH DPa3BUTHS 3eMHOH KODHL.
IJTO_pecuoHaNbHOE COueTanue CTPYKTYPHbIX ?ﬁ%pm.

"3lech MBH PAcCMOTPHM JHHIbL MeXAaHHYECKOE COUeTaHHe CTPYKTYp-
HHX ¢OpM, TOCKOJbKY TOJbKO OHO OTHOCHTCS K IpeIMEeTYy CTPYKTYyp-
HOIl reojioru. JIpyrue BHAK COYETAHHHA — HCTOPDHYECKOE H PErHOHaJb-
HOe — H3Y4aloTCA reOTeKTORUKO.

Iloa BausHMeM BO3HHKAIOIIHX B 3€MHOH Kope HanpsieHUH obpa-
3yloTC KaK IJlacTHUecKHe xedopMauuum (HanpuMep, CKAajKd), TakK
H paspuiBH. M Te m apyrue moryr OHTb 06pa3oBaHH OJHOBPEMEHHO
HWJIH IOCAEN0BATENbHO IO AeHCTBHEM OJAHHX H TeX XKe HanpskKeHufl,
COXPaHSAIOIIMX CBOIO ODHEHTHPOBKY. Pasmep o6pasyiomuxcs CBSI3HHX
H DasphLIBHEIX CTPYKTYp MOXKeT OHITb CAMbIM Da3JiHYHBIM: Hapsay €
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KPYNHBEIMH CKJaJKaMH B COTHH MeTPOB MOXKET BO3HHKATh CAHTHMET-
poBas MJAOHYATOCTb, H PAAOM C OTPOMHBIMH DAa3joOMaMH B COTHH KH-
JIOMETPOB JJIMHOMH, PacCEeKAIUMMH BCIO 3eMHYIO KOpY, MOxer o6pa-
30BLIBATHCA MeJsbuailllass TPELIHHOBATOCTh HJHM CJAHLEBATOCTb.

BosHuKHOBeHHe NOJ OJHHUMHM M TEMH XK€ HANPSIKEHHAMH pPa3JIHy-
HbIX 110 THNY U pasMepy TEKTOHHYECKHX CTPYKTYp IO3BOJSIET CTABHThb
BONpoc 06 HX MeXaHHYeCKuX lNapareHesax, T. €. 0 HaGope CTPYKTYp,
CBA3AaHHBIX JPYr ¢ JAPYroM OOLIHOCTBIO MeXaHHUeCKOH OOGCTaHOBKH.
ITocnennas MoxeT ompefesaTbcsl, HanpUMep, FOPH3OHTAJbHBIM CXKa-
THEM TOrO HJIH HHOrO y4acTKa 3eMHOH KOpH. Ec/aH 3TOT ywacTok cio-
JK€H TOPH30HTAJIbHO 3aJIeralollUMH CJOSIMH, TO [apareHes GyaeT co-
CTOATh H3 CKJAAOK, BHITAHYTHIX NEpPNEHAMKYJNSAPHO IVIABHOH OCH CKa-
THsl, M3 Ha[BUIOB, a8 TaKXe U3 psAa APYrux 6oJiee YacTHBIX CTPYKTYp,
O KOTOpHIX peup OyAeT MATH HuxkKe. BaXKHO, UTO Bce 3TH CTPYKTYpH
06pa3oBaHul NPH eIHHOM IUIaHe HANMpsXKeHHH W AedopManuil H Kax-
Aast CTPyKTypa B CBOeM Maclitabe OTpaxaeT OAMH H TOT e NPOIecC
COKpalleHHs FOPU30HTAIBHOR OBEPXHOCTH.

Bhifesienne MexaHuueCKHX MapareHe30B CTPYKTYPHHIX dopM mpex-
CTaBJAET KaK TEOPETHYECKHH, TaK W IpakTHYecKuil uurepec. OHO Io-
8BOJIAICT CYAHTb, KAKHE CTPYKTYDPHl ABJSIOTCSH POACTBEHHBLIMH, 06paso-
BaBUIMMHCA B eJHHOH MEXaHMYeCKOH OGCTAaHOBKE, a KaKue uyXKAHl
3TOH OOGCTaHOBKE M CBHIETEJLCTBYIOT, UTO NAHHBIA YYacTOK 3eMHOH
KOpHl B pa3HOe BpeMsl HaXOAWJICH MOJ BJHSHHEM Da3JHYHO OPHEHTH-
poBaHHBIX HanpsixkeHHd. HaGmaionass BBUAY . HelocTaTKa oGHAXKeHHH
JIHIIb YAaCTHYHYIO KapTHHY TeKTOHHUeCKHMX nedopmauuii, HO BoccTa-
HOBHB MO S3TOH HENOJIHOH KapTHHe BepPOATHYI0 MeXaHHUYecKylo obcra-
HOBKY 00pa30oBaHHUsA IOCTEAHHX, MOXKHO NpeAyrafaTh, Kakue ele THIH
CTPYKTYPHBIX (OPM MOryT GOHTb Da3BHTHL Ha 5TOM YydacTKe. TakuM
06pasoM, NpeACTaBJeHHEe O MeXaHHUECKHX -[lapareHe3ax COCTABJSET
OCHOBY NPaBHJ/IbHOH WHTEpIpPETAaUuH HaGJIOfaeMbIX CTPYKTYP H CTPYK-
TypHoro mporHosa. ITocnennuii mMeer GOJblOe NMPaKTHYECKOE 3HAUYeE-
HHE, MOCKOJIbKY OH NO3BOJIAET NpEABHAETb, KaKHe CTPYKTYpHHIE ¢op-
Mbl MOTYT GBITh Pa3BHTH B JaHHOH 0GCTaHOBKE.

Bce rtekronmueckue pedopmanui B 3eMHOM KOpe NDOHUCXOAAT B
Heo[HOpoaHOl cpere. HeomnoponnocTd cpenbt (T. e. Bcell KOph B
Le/IOM, TODHBIX NOPOA, MHHEPAJIOB) WIpPalOT BMeCTe ¢ THIOM Harpys-
KH NpHUHUHMNHAJBHYIO DOJIb: OHH ONpEAEeJSIOT PsiJ OCHOBHBIX OCOGeH-
HOCTeHl 0G/IMKa TEKTOHMYECKHX CTPYKTYp. HeomHOpOAHOCTH, Kak Ml
BHJE/H, TIPOSIBAAIOTCS NMO-pasHoMy. OHH MOryT GBITh BHIPAXKeHH Ba-
PHALHUAMHA TJOTHOCTH Ne(pOPMHUDYeMBHIX MOPOJ HJH BapHALHAMH HX
AeopManHOHHBIX cBOHCTB. OHH MOTYT MpPOSIBHTBCH B HECHJIOLIHOCTH
CPensl, T. €. B pasjieJieHHH €€ [OBEPXHOCTSMH OG6JIEr4eHHOTO CKOJb-
XKeHHsl Ha OJIOKH, cJOH Hau 3epHa. CyIeCTBEHHOE 3HAUCHHE HMEIOT
PasMephl BbIIENEHHbIX TAKHMH NOBEPXHOCTSMH CTPYKTYPHEIX 3JeMeH-
TOB, HX pa3MelleHHe B NPOCTPAHCTBE H HX OPHMEHTHPOBKA IO OTHO-
LIEHAIO K IJI2BHBIM OcAM Jedopmanuu. YacTe HeofHOpOmHOCTell yXKe
CyLUICCTBYeT A0 Hayana Aedopmauud. JIpyrHe BO3HHKAIOT BO BpeMs
Aedopmanuy. Bee HEONHOPOLHOCTH MOTYT MEHSTH CBOK ODHEHTHPOBKY
H CBOe 3HaYeHHe BO BpeMd AedopManuH. :
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Her BO3MOXHOCTH paccMaTpHBaTh 3JAeCh BJAHAHHE HA MeXaHHUe-
CKMe TapareHesnl Bcex $ODM HEOZHOPOJHOCTell B 3eMHOH Kope. Mu
OCTAHOBHMCH JHIILb Ha BJHSAHUHM HauboJjiee PacHpOCTPAHEHHOrO B 3eM-
"HOHl KOpe THNa HEOZHOPOJAHOCTeH, a MMEHHO CJIOMCTOCTH TOPHBIX IIO-
poa. CJOMCTOCTL XapaKrepHa JJs OCafO4YHBIX, MeTaMOP(QHUYECKHX H
ByJKaHOreHHHX nopoi. OHa mposBasieTcss H B HEKOTOPHIX MHTPY3HB-
HBIX MarMaTHYecKHX mopojax. to HauboJiee 4acTo BCTpeuaeMmas OCo-
6eHHOCTh CTPOeHHs TOpHEIX NMOpoA. K ToMy ke OHa sBisiercst 06si3a-
TEJbHBIM YCJIOBHEM I3 BO3HHKHOBEHHS TaKoil pacnpocTpaHeHHOH
CTPYKTYDHOH (OpPMBHI, KaK CKJIaAKH.

H3BecTHO, YTO NepBHYHOE 3aJieraHye CJ0eB OCAAOUHBIX H BYJKa-
HOT€HHHIX MOPOZA TOPH30OHTaJbHOEe. DTO NMO3BOJIAET HAM OrpPaHHYHTHLCS
paccmoTpeHHeM (aKTOPOB, OKAa3bIBAIOIIHX BJHSAHHE Ha TEKTOHHYECKHe
JebopMauyuu TexX CJOeB, KOTOpHe K Hauaay JHedopMalHH 3ajierajm
rOpH30OHTabHO. Mil orpaHuuHBaeMm cefsi Takxke H OPHEHTHPOBKOH
HAOpsKeHHII: MB IPHHHMAeM, UTO TJIaBHBEIE OCH HaNpsXKeHHH Halpas-
JleHpl TOPU3OHTAJbHO M BEPTHKAJIbHO. DTO OrpaHHYeHHE COOTBETCT-
ByeT OPHEHTHPOBKE TEKTOHHYECKHX HalpSKeHHH, waile BCero Ha6J110~
NaeMOH B NPHPOAe B CyMMapHOM BuAe. B cpeiHeM B KDYNMHEIX o6be-
Max 3eMHOIl KOpHl TaKas OpHeHTHPOBKAa, HECOMHEHHO, NpeoGJajaer.
Ho B npezsenax maiwx ee 06beMOB, K KOTODHIM MOTYT GHITb NPHYpO-
YeHHl HaNpsaXkeHUS BTOPOTO, TPeThbero M 6oJjiee MeJKHX NMOpPSAJKOB, Ha-
NpPSKEHHS MOTYT HMETh H HHYIO OPHEHTHPOBKY.

Cion MOryT HaXOAHTbCS INOJ, BJHSHHEM NOBEPXHOCTHHIX M 06beM-
HbIX Hanpsixkenu#. IloBepXHOCTHBIE HANpsKEHHS BHI3BIBAOT Aedop-
MallHH CXaTHf, pacTAXeHHd HAH cABura. DTH ZedOopMaUMH MOTYT
6HITb HanpasJeHb TOPH3OHTAJNbHO HJM BEPTHKAaJbHO. B cBsi3u ¢ 3THM
MOXKHO BBIAEJHTh CJAEAYIOIIHE MeXaHHYeckKHe OGCTAHOBKH (NpHHHMAsd
BO BHHMAaHHe Te OrpaHHUYEHHsI OTHOCHTEJNLHO XapaKrepa HEOJHOPOA-
HocTeH, KOTOpHhle TOJbKO YTO ObLJIH YKa3aHhl):

1. TopusoHTaNbHOE CXKATHE.

2. Topu3oHTanbHOE pacTsKeHHe.

3. TopuaoHTanbHBIA CHBH.

4. BepTHKaJbHHEA CABUT.

MexanHnyeckyio o6craﬂosxy, CBA3aHHYI0 ¢ O00beMHBIMH Hanpame-
HHSIMH, BH3BIBAEMBIMH CHJIOH Ts2KecTH, a Takke gedopmanuHu, BO3-
HHKalolHe B 3TOi 06CTaHOBKE, MBl BHIEJAHM, KaK

5. Teuenne.

>

MEXAHUYECKAA OBCTAHOBKA
FTOPU3OHTAJIBHOIO CHATHUA

ITockonbKy MBI YCJIOBHJIHCH HCXOAHTb H3 NpPEANOJOKEHHS, UTO
nepen pedopmanueli cjou 3aferand ropH3OHTaJbHO, CXaTHE B 3TOM
clyyae JOJIKHO OBITh HAaNPaBJEHO NapaJliiesbHO CI0sIM. MHE yXkKe 3Ha-
€M, 4T0 B NoA06HON 06CTaHOBKe CXKHMaeMhle CJIOH paHblile HJIM II03XKe
TePSAIT YCTOHYHBOCTL M H3rHGAIOTCH B CKJIaJKH, KOTOpHE IO yCJIO-
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BHSIM CBoero 0GpasoBaHHs SBJAIOTCA CKJIaAKaMH IIPOXOJBHOLO H3-
Tuba. :

[Ipouecc o6pasoBaHHs M DPa3BUTHS CKJAAJOK MPOAOJLHOrO M3ruba
MOXKeT OBITh pa3fesieH Ha YEThlpe CTAXUU:

a) PaBHOMEPHOTO YKOPOUEHHs CJIOEB;

6) wn3ruba;

B) MNOCJOHHOFO NepepacnpefeseHusi MaTepuana;

T) 0O6lIero CILTIOIIHBAHHA.

OTH cTajHu yxe OBLIM KPaTKO paccMOTpeHH B ra. 6. Ecau B mnep-
BYIO CTafiMio AeOpMauMsi HOCHT OJHODOJAHBIH XapaKTep, TO CJOH paB-
HOMEPHO YKOPauHBAIOTCS B FOPH3OHTAJbHOM HAINPABJEHHH H HX MONI-
HOCTb COOTBETCTBEHHO DPAaBHOMEPHO BO3pacTaer. Briule GBIJIO yKa3aHo,
KakHe CBOMCTBA CJIOS ONpeeJsIOT pPa3Mep ero PaBHOMEDPHOIO YKOPO-
YeHHS, NOCTUraeMbli OO0 HavaJa u3rH6a. DTH CBOHCTBA — BA3KOCTH
TIOPOABI M TOJILHHA cy0sl. UeM MeHblIe BA3KOCTh NMOPOAL H ueM GOMb-
1le TOJNIUHHA C€JOsl, TeM B 6oJbllell Mepe NMPOSIBJSETCS PABHOMEpPHOE
'YKOpoueHHe cJIOSl 10 TOro, KaK OH NOTepsieT YCTOHUHBOCTh H W3OTHET-
¢ B cKaaakH. Mrpaior posb TakKe KOHTPACTHl BSI3KOCTEH MeXAy CO-
CelHUMH CcJIOAIMH. Ecan cJIof 3ajieraer MeXJAy ABYMS ADYTFHMH CJOSMH
-0/IM3KOH BA3KOCTH, TO CHOCOGCTBYeT GOJBIIEMY DABHOMEPHOMY YKO-
‘poueHHulo. Ecau cjaofi okafiMiaeH cBepXy M CHH3Y cpeiaoil co 3Hayu-
"TeJbHO MeHbIIeH BA3KOCTBIO, TO OH paHbllle HauHeT H3TM6aThCA.

Ilpy HanHYMK B CJI0€ HEOJHOPOLHOCTEH yBEeJHYEHHE ero MOILIHOCTH
B NEPBYIO CTAaJMIO NPOJOJBHOTO CXKaTHsA 6yAeT MPOHCXOAHTh HEPaBHO-
"MEPHO: B cCJioe 00pAasylOTCss MeCTHhle YTOJIeHHs. OHU BH3HIBAKOT
COOTBETCTBYIOLIEE H3rHOaHHe COCeAHHX cJioeB. Takue Jedopmanuu
M. B. I'soBckuit HasbBaJ CKJIafAKaMH CILTIOMHBaHUS (puc. 124).

L) EE: Il

! Puc. 125. OtcnauBaHHe ci0eB B 3aM-

Puc. 124. Craangu Kax CKJaJOK NpPOROJbHOrO H3ruba.
CIIIOIHBAHU A (o Xp. Kaparay (mo M. B. I'soBckomy):

M. B. TIsosckomy): ' I — menee Baskue cjou; 2 — GoJjee
1 — cuasHOCKaTHe, 2 — BA3KHE CJIOH; & — JIMH3M OTC/aHBa-
‘ cnabockaThe HHS

192



Tlocie moTepu YCTOHYMBOCTH CJOH H3THOAIOTCS B CKAaAKH. OF:
BA3KOCTH MOPOJA, OT KOHTpPAcCTa BSI3KOCTH MeXJAY COCeJHHMH CJIOSIMH,
OT TOJILMHBI CJIOEB 3aBHCAT GopMa M pazMeprl 06pasyiomIUXCs CKJa-
‘J10K. Mmeer 3HaueHHe H TpeHHe MeXAY CJOSAMH: MpPH H3rHbGe cJon
CKOJIBb3AT APYT IO APYrY, B OT TOr0, HACKOJbKO CBOOOLHO IIPOHCXOAHUT
3TO CKOJIbXXKEHHe, 3aBHCHT pa3Mep oOpasyloHIUMXCH CKIaJ0K. 3HAd CO-
OTBETCTBYIOLHE [apaMeTphl, MOXKHO paccuuTaTh (OpMy H pa3Mmep
obpasyomuxcd ckJAagok (cM. ri. 6), HO TOJBKO [Jf CaMOro HavaJja
nponecca H3rub6aHusg ¥ IPH YCJAOBHH, UTO KOHTPACTH BA3KOCTH MEXKAY
"CJIOAMH AOCTATOYHO BEJIHKH. ,

Benencrsre ckoJbXKeHHSt CJIOEB JAPYr IO APYry KaxKAHM CJOH Ha
Kphbljle CKJaJAKH HAXOJLHTCA IIOA BJHSIHHEM NapH CHJ: B KPOBJIE CJOS
CHJIa HalpaBJeHa K 3aMKy aHTHKJHHAJM, B TOAOUIBE — K 3aMKYy CHH-
KJIHHAJNH. DTO BHI3LIBAET B CJIOE€ HAaNpsXkKEeHHS CABHra, KOTOPhIE MOTYT
NpUBEeCTH K 00pa3oBaHHIO TPELIMH KaK CKaJHBaHHS, TaK H OTPHIBA.
O6 0coGeHHOCTAX MX pPacHOJIOKEHHSl YXKe HUIa peub B NpelblAyLIed
rjaBe.

ITo mepe TOro Kak CJOH Ha KpHIJIBAX CKJIaAOK NpH H3rHGaHHH
CTAaHOBATCA BCe 0oJiee KPYTHIMH, PAcTeT COCTABJAOIIAS CXKHMAIOUIETO:
HanpsKeHHd, HaNpaBJCHHAs HOPMaJbHO K cJofgM. DTO BeleT K pas-
JAaBJHMBAHHIO CJI0€B Ha KDHLIbAX M BBIKHMMAHHIO HX MaTepHajia B 3aM-
KH CKJalloK — aHTHKJWHAJbHblE H CUHK/JHHaJbHbie. HaunHaercs cra-
JHs TOCJOHHOrO MepepacnpelesieHUsT MarepHasa. MoOIIHOCTbL CJIOEB
Ha KPHUIbAX YMEHbIUaeTcd, a B 3dMKaX YyBeJHUHBAETCH, H CKJIaJKH
U3 KOHUEHTPHUYECKHX IpeBpallalTcs B NOAOGHHE.

B 3aBHCHMOCTH OT CONpOTHBJSIEMOCTH MarepHasa JedopMalnsm
CJIOM pa3iaBJMBalOTCA B pas3noi creneHH. HawuboJsee mnojgatauBhe:
CJOH CHJIBHO TEeKYT, H HX MOLIHOCTb Ha KpPBLIbAX H B 3aMKaX COOT-
BETCTBEHHO 3HAYHTEJbHO YMeHbluaeTcsi M Bo3pacraer. CJoi MoOXKeT
6HITb TMOJHOCTBIO N€pexKaT Ha KPBLIbSX, U €0 MaTepHaJ HEeJHKOM CO-
CPeIOTOYHBAETCA B 3aMKaX B BHJE M3OTHYTHIX JHH3. 3lech ke obpa-
3YIOTCA <«JHH3B OTCJAMBAHHA», KOTOphIE HEDENKO 3aINOJHAIOTCS MaTe-
PHAJIOM KHJIbHOTO THIIA, IPHBHECEHHEIM CO CTOPOHH MJIM BHIKATHLIM U3
cocelHHX mopod. Takue JIHH3BI MOTYT COJAEPXKATh I[OJIe3HbBlE MHHEpa-
aul. [Tono6Has ¢popMa CKOMJIEHHs PYAHBIX M HHBIX MHHEDaJoOB XapakK-
TepHa JiA 30H PA3BUTHA CKJIAJOK NPOJOJbHOro cxkKatua (pue. 125).

JKecTKHe cIoM Ha KPBUIbAX CKJIAJOK TEKYyT B MeHbLIEH Mepe HJIW
He TeKYyT -coBceM. Byayunm 3axkarel Mexily 6ojee TEKYUYUMH CJIOSMH,,
OHH HaXOJATCHA B COCTOSHHMH DaCTAXeHHs M IOABEPraloTcs pasJIHH30-
BaHHIO H OYyJHHAXKY. ,

B ciosx Ha KpBIBAX MOryT 06pasoBaThCsi Pas3pHLIBH, CMELIEHHS
0 KOTOPHIM, B OOLIEM, OTBEYAIOT DACTAXKEHHIO. B 3aMKax ckJAafgoK
CJIOH, MOJBEPrHYTHle HATHETAHHIO, MOIYT OBLITb CMATH B AMCTapMOHHY~
Hhle CKJaJKH H PACKOJIOTHl TpeLIMHAaMH, BHI3BBaHHBIMH cxkaTHeMm. He-
PaBHOMEDHOCTh DPa3JaBJHBAHHMA CJ0€B Ha KPHIAbAX CKJIANOK BeleT
K 06pa3oBaHHI0 M Ha CaMHX KDBUIbSX UepeHOBaHMs YYaCTKOB BHIKU-
MaHHs U HarHeTaHus. B mocieannx o6pasyloTcs MeCTHHE CKYYHBAHHSE
MaTepuaja, CMHHaloUierocs B CKJAaAKH Haberanus. Ilocaennue yacto
OIIMOOYHO CYMTAIOTCH CKJIafKaMH BOJIOYEHHS, T. €. CKJIAJAKaMH, Bbi-
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3BaHHEIMM B IJIACTHYHOM CJIO€ CKOJIbXKEHHEM COCefHEero MeCTKOro
cnosi K 3aMKy ckaankd. CKiaJKu BOJIOYEHMS, HO-BHAHMOMY, BOoGIue
MeXaHHYeCKH HEBO3MOXKHB, TAK KaK NpH IIPOCTOM CABHIE€ BeLIeCTBO
He NojBepraercs CXaTHIO. HamnpoTHB, IPOHUCXOJUT €ro pacrsiKeHHe
B HaNpaBJIeHHH, KOCOM K HaNpPaBJeHHIO [apHl CHJ.

B oranume or nepBoii cTaiWH, KOTOpPAas XapaKTepH30BaJach OLHO-
poaHoil nedopmanuel, BTopas M TPeThbSl CTaAWH OTJHUYAIOTCA Jedop-
Manueil HeoAHOPOAHOH. VIMEHHO B 3TH CTaJHH HEOXHOPOLHOCTH CTPOE-
HHUSl TOJIL FOPHBIX MOPOJ, Pa3JHYHA B HX AedOPMALHOHHBIX CBOHCTBAX
CKasmeBaloTcAd HaHGoJiee cubHO. XOTS OOIIMH NJIaH HAaNpPSKEHHH H
Jedopmanun ocraercs NpPeXHUM — CXKaTHe B TOPH3OHTaJbHOM Ha-
fipaBJicHHH W yBeJHYEHHE pa3MepOB B BEPTUKAJBLHOM, 3TO obuiee moJje
pasbuBaercs BHYTPH CJIOHCTOH TOJIIM Ha OOJbIIOE YHCJIO YaCTHHIX
nosel, Kaxkaoe U3 KOTOPHIX, B3fITO€ OTHAEJBLHO, CYINECTBEHHO OTJHYa-
€TCsl II0 OPHEHTHPOBKe OT ofbuero. B 3ToM MOxHO ObIO y6enauThes
¢ TIOMOIIBIO OMHCAHHOTO BhILIe 3KCIIEPUMEHTa C KPy»KKaMH Ha G6OKo-
BHIX NOBepXHOCTAX cJjoeB (cM. puc. 120).

B TeueHue Tperhell cTafiuH HEKOTOpPOe BpeMs M3rHO, CKOJbXKEHHE
CJI0eB APYT IO JAPYTy H IOCJOHHOEe IlepepaclpefeseHHe MaTepuala
TIPOHCXOAAT NapanieabHo. OFHAKO INOCTENeHHO OTHOCHTeJNbHAas pOJib
TIOC/IOfHOI'O IepeTeKaHHsl BO3DPACTaeT, TAK KaK CKOJbXKeHHE MeXAY
CJOAME (BCJTEJCTBHE DOCTa COCTAaBAAIOLIEH CXKaTHA, HOPMaJbHOH K
CJIOSIM) CTAHOBHTCSI Bce 0o0Jlee 3aTPYAHHTENBHBIM H, CJEN0BATEJbHO,
3aTpPyIHHUTENbHEIM CTAHOBUTCS MX H3TH6.

JlanbHelilllee BO3pacTaHHe CXKAaTHA BeJeT K NOBHILICHHIO XKECTKO-
CTH BCEX NOPOA. DTO CBA3aHO C HX YIJIOTHeHHeM, IIpHYeM 3lechb Ael-
CTBYeT MeXaHH3M, BEAYIHH KO Bce 6oJbllleMy BEIPABHHBAHHIO Jedop-
MAaIHOHHBEIX CBOUCTB pa3HHEIX IOPOJ: HAalpHMep, MeHee IJIOTHHE, T. €.
OTHOCHTENbHO 'G0Jiee DHIXJIBE H. NODHCTHE, NMOPOAHl  CXKHMAIOTCA H
yOJAOTHAIOTCHE B Gojblileir Mepe, uem Gogee miorHelie. M Hacrymaer
MOMEHT, KOrlla PasJjHuus B CBOMCTBAX CJOEB B 3HAYHTENbHOH CTeleHH
craaxusatorcss. Torga Hactymaer uersepras craiusa. OHa cHOBa, Kak
nepBas CTajfHdA, XapakTepH3yeTcs TeM, UTO BCf TOJLIA coeB gedop-
MHpyeTcsl NPHUOJH3HTENLHO OIXHOPOJAHO, COKpallasg CBOH pasMepH B
rOpPH3OHTAJbHOM HANpaBJCHHH M YBeJHYHBAss HUX B BEPTHKAJbHOM.
QnHaKOo, NOCKOJBKY TOJIA yKe OBlIAa CMATA B CKAAJKH, Pe3yJabTar
3TOM OAHOPOAHON HedopManuM CHJIBLHO OTJHYAeTCs OT TOro, YTo Ha-
6aoranoch B TeyeHHe NepBOH CTalHH.

[Ipocroe reoMeTpHyYecKOoe IOCTPOeHHe IIOKa3HIBAET, UTO HO Mepe
OBILEro rOPU3OHTANBHOrO CMATHS Bcefl ToMIH dopma CKAajoK Oyxer
MEHATLCHA, XOTS CKOJLXKEHHS CJIOeB APYr IO JAPYry H HE HMPOHCXO/HT.
®dopMa CKIZJOK MeHseTcd IpPOCTO NOTOMYy, 4YTO CJIOH, 06pasys
TeJla, HAKJIOHHBE 10 OTHOLIEHHIO K IVIABHHIM OCfIM JAepopMauuH, B
npouecce TOC/TeIHEH MEHSIOT CBOIO MOLIHOCTb M CBOH HakjoH. U3
puc. 126 BuAHO, 4TO BMecTe C COKpAllleHHEM TOPHU3OHTAJIbHBEIX pa3Me-
POB CMSATOH TOJIIM H yBeJHUYEHHEM €€ BEPTHKaJbHHIX PasMepoB CJOH
npuo6peralor Bce Gosee Kpyroe 3ajeranue. CJoH, najasline MOX Yr-.
JoM 45°, 1mocsie rOpH30HTAJBHOTO CXKAaTHA BCEH TOJIIH BABOE H TaKoO-
rO e VIJHHEHHS B BePTHKAJbHOM HaNpAaBJEHHH MafaloT yxe IOJ
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- yraom 75°, a MomHOCTh HX yMeHbwaercss B 1,4 pasa. [locie cxarus
B ueThHIpe pasa yros BoadpacrtaeT Ao 87°, T. e. IPAKTHYECKH CJIOH CTa-
HOBATCA BEPTHKAJbHBIMH, 4 MOIIHOCTb HX yMEHbIUAETCS MOYTH BABOE.

a 6

Puc. 126. YaauHeHHe H H3MEHeHHe yrjia na-
s - JIeHHs] HAKJOHHOTO CJOS NPH TOPH30HTaJb-
HOM = COKPAallEHHH H BEPTHKaJAbHOM yHNJIHHE-

HuH (cxema):
77 @ — NepBOHauaJbHOE INOJOXKeRne cjosi; 0 —
fioCJie TOPH3OHTAJBHOTO COKPAIEHHA K Bep-
THKAJbHOTO yAnmHeHHs Ha 100% (BaBoe)

CJuieoBaTelibHO, TaM, € CJOH HCIHTAJH 3HaYHTeJbHOE POPH3OHTAJb-
HOE cXKaTHe, CKIaAKH B HUX JOJIKHB NPHOIHKATLCA K H3OKJIHHAJIBHHM
NpH NOWTH BEPTHKaJbHOM 3ajeraHMu cJoes. IlepecTpoilka pHCyHKa

- 60%

" 50%
40% =l i

30%

Puc. 127. DxcnepuMeHT C 5JACTHYHOH TKaHBIO, HOKa3HBAIOWAA H3MeHeHHe

$OpMH H B3aHMHOrO PACTONONEHHS CKJIAJOK MHpPH BO3pacraiomen ae-

dopmanun pacTaxeHmsa-cxartua (no E. WU. IMaranaxe). IIpomenTH yka-
3HBAIOT pasMep medopManun

CKMalKH 3aMmeTHa yxe mpu cxkatud Ha 20—30% (puc. 127). Tlpw
71060/ TepBOHAYALHOK (OopMe CKJIaAKH TPHOAHKAOTCA K H3OK/IH-
HaJbHOH (opme mpu cxkatuu Ha 50—60%. B ckmaauaTeX 30HAX
Takoi pasMep CXKaTHs 4acTo BcTpewaercs. B 3soHax, 0COGEHHO CHJIb-
HO AeOpPMUDOBAHHBIX, CXKaTHe JOCTHraeT ABYKPAaTHOrO pasmepa H
6oabile.

CioH Ha KpHUIbSIX M3OK/JIMHAJBHBIX CKJIAJQK 3aJjeraiT napali-
JeapHO. B CBA3M ¢ 3THM BO3HHKaeT TPYAHOCTb' B BbISIBJIEHHH aHTHKJIH-
HalbHHX H CHHKIMHAJbHHX CKIaf0K, OCOGEHHO eclH CTpaTHrpadm-
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U€CKHe COOTHOLIEHHS CJIOEB HELOCTAaTOYHO H3BecTHH. UTOGH mpeopo-
JIeTh 3Ty TPYAHOCTb, TpebyeTcsi HaXOAHTh 3aMKH cKaamok. OnHaxo,
10 Mepe TOro Kak CKJIaJAKH Bce 6GoJbllle PACIIIOUIMBAIOTCA, 3aMKH HX
CTaHOBATCA Bce ocTpee. K 3ToMy cienyer npuGaBHTL BO3MOIKHOE NOJ-
HOe BBDKHMAaHKME HA KPBUIbAX TAKHX CKJA3J0OK HE TOJbKO OTAEJbHBIX
CJI0€B, HO H ILeJbIX CBHT. BbKMMaHHe Marepuala B HalpapJeHHH,
HOpMAaJIbHOM K CXKAaTHIO, BelleT K HapyIIeHHIO HelOCPEeICTBEHHOH CBS-
3 MEXIY KpBUIbSIMH H 3aMKaMH CKJafoK. THIMYHON CTAHOBHTCA
CTPYKTYpa, COCTOAINAs M3 MOHOKJHHAJbLHO 3aJeraiouyx, pasiHH30-
BaHHBIX M GYNHHHPOBAHHEIX CJIOEB, CPEAH KOTOPHIX BCTpEYaloTCH 06-
PEIBKM 3aMKOB CKJIaZOK B BHJle H3OTHYTHIX JIHH3. Takue <«KDIOUKH»
YKasblBalOT HA TO, YTO MOHOKJ/IMHAJbHOE 3ajieraHue CJI0eB 0GMaHYHBO:
Ha caMoMm Jesie OHO CKpEIBaeT B ce6e M3OKJIHHAJBHYIO CKJIaJYaTOCTh.
Crajguy pacniomuBaHus CKJIaI0K u3o0paxeHn Ha puc. 128. M3 pn-

Pre. 128. CunbHO pasfaBiennse ckiankn. Hamenennme obimka cknafok, pH-

CyeMHX CJOfIMH NeCYaHHKAa CPefiH MIHHHCTHX CJaHIeB, N0 Mepe Bce GOb-

ureroc pasfaB/HBaHKA NEPNEHAHKYJSPHO K OCEBOA IIOCKOCTH (OT 4 K ).
ITo B. Kunry u H. Pacry

CyHKa BH/JHO, UTO NPH DPa3/laBJeHHHIX H30KJIHHAJBHBIX CKJIajKaX 06-
fee 3ajieTaHue CJOEB He OTBEYAeT TOMY 3aJIETAHHIO KPHJILEB CKaa-
0K, KOTOpOe B IIepBYIO ouepelr Opocaercs B riasa. CJjou, MHOro-
KpaTHO H3rubasch, NPOTATHBAIOTCA B IeJOM IIOJOCAMH IONepeK
BHIMMOrO 3aJieTaHus BCel TOJIIH.

Jns yerBepTOH CTafMH Pa3BHTHA CKJIaJ0K IPOAOJBHOrO wusruba
THUNHYHO 06pa30oBaAHHE XOPOLIO BHIPAXKEHHOIO KJIHUBAXKA.

[IpoucxoxpneHue kKnuBaxa usyuaercd ¢ cepeamnHs XIX B, u emy
NocBsileHa orpomHas Jjuteparypa (cm.: Ionwapos, 1977). Hccaeno-
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BaJIUCh I'VIaBHBIM 00pa3oM NpPHYHHE], NPHBOASAILNE K XapaKTepHOH AJs
KIMBaXXHPOBAHHHIX MOPOZ IJIOCKONAapaJsuienbHON Tekctype. llpu atom
BBICKA3bIBAJIHCh JBE TOUKM 3pEeHHS: HJH IJIOCKONapaJjJjesnpHas TeK-
CTypa OpHUEHTHPOBAHAa NapaJjljieIbHO OPHEHTHPOBKE MAaKCHMAJbHBIX
' KacaTeJbHBIX HalpsiKeHHH, WJIH OHa o0pasyeTcsi B ILJIOCKOCTH, HOD-
MAaJbHOH K MaKCHMAJbHEIM CXKHMAIOIIUM HaNPIKEHHIM.

[IpaBusrHa BTOpas TOuKa 3peHHA. [ TOro 4ToOn yOGemuThCS
B 3TOM, cJefyeT o6paTHTh BHHMaHue Ha xXapakrep JAedopmaiuu BKIIO-
qeHHH, HabaofaeMblli, 0 KpaHHe# Mepe, B HEKOTODHIX K/IHBAMXHDO-
BaHHHIX nmopofiax. HabaoneHuss HeM3MeHHO NMOKa3HIBAWOT, YTO AJHHHASA
Ochb JehopMalud JIEKHT B IVIOCKOCTH KJMBa)Ka M HamnpabJeHa Hop-
MaJIbHO K IIAPHHPY CKJAAJKH, 4 KOPOTKas OChb HOPMaJbHa K ILJIOCKO-
CTH KauBaxa. Hamnpumep, B mnpeimiayllell riaBe ONMCHIBAJOCh, KaK
cepryeckye OOJHUTH TNPeBpAlIalOTC B KAHWBaXXKHPOBAHHOH Nopoje B
TPeXOCHBle 3JUIMIICOHAB C HMMEHHO TakKoH opueHTHpOBKOH ocefi. Ilo-
Ho6HEIM ke oOpaszom He(OopMHPYIOTCS OpPraHHUeCKHEe BKJIOUEHHS HJH
koukpenuu. OTclofa ciaeAyeT, uTO KJAHBaX obpasyeTcss B 0OCTaHOBKE
cXKaTHd, HalOpaBJEHHOrO HOPMaJbHO K IJIOCKOCTAM KJHBaXa IpH
MAKCHMAJbHOM YIJHHEHHH, NEpHNeHAHKYJNAPHOM IIADHHPY CKJAAAKH.
IlockosbKy ka¥Bax B GOJIBIIMHCTBe cjydYaeB IapaJiiieieH 0CeBOH IO-
BEPXHOCTH CKJIaJKH, CKa3aHHOe 03HauaeT, YTO CKaTHe NpH ob6pasosa-
HUH KJUBaxKa ObLJIO HAaNpaBJeHO HOPMAJBHO K OCEBOH IIOBEPXHOCTH.
Ho sT0 — TO camoe cXaTHe, KOTOpOe JIEXKHT B OCHOBe O06pa3oBaHHUsA
Booblie CKJIAaZOK NPOJAOJBLHOTO H3rHba, T. e. KIHBaX ob6pasyeTcs TeM
ke CXKATHEM, KOTOpOe BeldeT K CMATHIO CJI0OEB B CKJAaJKH. ToJbkKo
fI0BOPOT 3€peH H HX OpHEHTHPOBAHHAas NepeKpHCTaJJIH3alus NOA AaB-
JieHHeM IO NpHHUIMNY PHKKe MOTYT cO31aTh Takylo TEKCTYpY.

Ho B GoablIHHCTBE HCCHEJOBAHHN YHYCKaJOCh U3 BHAY, UTO HAJIO
HalTH OOBsiCHEHHe He TOJBKO IJIOCKONapaJleJbHOH TEKCType NOpOA,
€0 H Da3flesIeHHIO KJHBAaXXHPOBAaHHOH ToJWH Ha miaactHHH. Ha mep-
BBl B3TJIAA, TPYAHO yKasaTh NPHYHHY, KOTOpas 3acraBusa Obl IJja-
CTHYHYIO TOJILY IIOpOX Pa3feNUTbCH Ha IJIACTHHBH, NepNneHAUKyJasap-
Hble OCH cXaTHs. ITO, OAHAKO, CTAHOBHUTCH BO3MOXKHEIM, €CJIH Y4ecTh,
4TO0 TOPHHE MOPOAE HEOAHOPOAHH H COCTOSIT M3 3€PeH C pa3HHIMH
MeXaHHUYeCKHMH cBoiictBaMH. Ha sty cropoHy BHHMaHue ob6paTHjaa
. b. Jle6enesa (1976). Ona ykasasa, u4TO, KOrZa IOPOZa TOIBEp-
raetcd CXKAaTHIO, cjaraioniHe ee 3epHa AedOPMHPYIOTCS NO-Pa3HOMY.
Hekotoprie, osiee XecTKHe, CXKHMAIOTCS B HalpaBJeHHH OCH CXKAaTHA
He3HauyuTeNbHO, Apyrue, 6oJjiee NOAATJIHBHE, PACIIIOUIHBAIOTCSH - 60Jb-
1ie H COOTBETCTBEHHO GOJjblle YAJIHHSIOTCH B NePNEHIHKYJISIPHOM Ha-
npaBJIeHHH, NIPOHHKAd MeXJy COCEJHHMH 3eDHAMH, pacTajKHBas HX.
Ocobast poJib MPH 3TOM HPHUHAJJIEKHT BOJE H rasam. BKIIOUeHHS BO-
JBH H Ta3oB B IIOPOJle B BHJAe MaJNHX Kallellb MOTYT BECTH- CBOe IIpO-
HCXOXK]EeHHEe OT TOrO0 BPeMeHH, KOorjia Iopoja emie Gblla OCafKOM Ha
JHe BoAHOro b6accefina. Ho Boga u oco6eHHO rasmnl MOTYT NOSBHTBLCH
B [Opax HOPOAH H IO3XKe, B pe3y/abTate BHAEJEHHS BOAL M3 alCOp-
6YpOBAaHHOIO COCTOSHHS HJIHM BOJABL H Tra30B H3 KPHCTAJJIHYECKOH
pelleTKH MHHepaJloB, NMpeTeplieBAIOMIMX AETHAPATAIHIO- H Aerasaiuio.
.{locnennne mpoueccH BIOJHe BEPOATHH, TaK KaK KJIHBaX obpasyercs
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BCerja NmpH HECKOJIbKO MOBHILIEHHON TeMOeparype B 3eMHOH XOpe; OR
OTB€YAeT CAMOH HaYa/bHOH CTaJMH DErHOHAJNBLHOTO MeTaMOpdH3Ma,
KOrAa Kak pas NPOHCXOJAHT BbIAeJEHHE BOAB M3 BOLOCOAEPIKAIIHX
MHHEpPAaJIOB. .

BKi/IoueHHs BOIBI H ra30B NpeACTaBJAAIOT co60f Tena, obaanalo-
IlHe [0 CPABHEHHMIO C TBEPABIMH MHHEPaJaMH HHUTOXHOH CONPOTHB-
AseMocTbio Jedopmanyu. ITo3TOMY HpH CKATHM MOPOAH OHM nedop-
MHUDYIOTCA OCOGEHHO CHJBHO M, CIVIIOIMBASCH B HAlpaBJeHHH OCH
CXKaTHsA, OCOGEHHO AaJIeKO BHENPSIOTCS B OKPYXKAIOUIYW CpPely, BOH-
3asch MeXAy TBepAbIMH 3epHaMH. VIMeHHO ¢ 3TMM paspesarouum
AefCTBHEM CIVIIOIIEHHBIX BOAHBIX H a30BHIX BKJIOYEHHH H CJeayer
CBA3BIBATL pasjesieHHe MOPOAM Ha miacTHHKH. K Tomy Bpemenn, Ko-
TAa MBI HaGJIOfaeM KJHBAX, BOAA M Tashl M3 Pas3feloB MeXAy IJIa-
CTHHKaMH yXe yiliH. Ho npusHakoM HX GHAOrO NPHCYTCTBHS OCTa-
IOTCSl HAJIETH JKeJIe3HCTHX H JAPYrHX cOJiefl Ha NOBEPXHOCTH KJAHBaX-
HBIX IIJIACTHH.

Ilo-BuanumoMy, He cyllecTBYeT NPHHUMNHAJLHOH PAaSHHIEI MeXAY
K/IUBaXeM TeUeHHS M KIHBaXKeM packosa. [IpocTo mepsmii BosHHKaer
B HauGoJee TOHKHX IOPOAaX — IVIHHAX, aprHJJHTaX, a BTOPOil NpH-
ypoueH K Gosiee Tpy6GLIM NOPOAAM, HAPHMEP K NleCYaHHKaM, B KOTO-
PBIX pPasMephl 3e€peH MNPENsiTCTBYIOT 06Pa30BAHHMIO OYEHb TOHKHX MHK=
POJINTOHOB. : '

Kaxk ykasmBanoch Bhule (cM. ra. 3), ¢ mepexoioM OT OAHOTO CJIOA
K ApYroMmy, €C/JH CJIOH CJIOXKeHb Pa3HHMM IOPOAAMH, HaGAIJaeTCH
npejioMJeHHe KauBaxKa. M3 KaWBaxa 0ceBO#l IJIOCKOCTH OH CTaHO-
BUTCA BeepooGpasHbiM. OcoGeHHO XapaKkTepeH NpsiMoil BeepooGpas-
HbIH KJIHBaX, PACXOASIUHACSA BBEPX B AHTHKJIHHAJAX.

Ilpenomnenvie KIHBaXka, HECOMHEHHO, CBS3aHO C TEM, UTO CJOM
CJAOXeHH IMOPOAaMH ¢ pasHBHIMH AeOPMALHOHHHIME CBOHCTBAMH.
H. b. Jle6egesa naer Takoe OOBsICHEHHe STOMY sBJEeHHI0. Ili0cKasm
OPHEHTHPOBKA 3epeH HaYWHAeT BO3HHKATb OYEHb PaHO, B TEUEHHEe
NepBOA CTAAMH TNPOJOJBHOIO CKATHS CJIOEB, KOTAA INOCJeNHHE ele
JIEKAT TFOPU3OHTANILHO H ofllee cxaTHe He mnpesbimaer 10%. Sra
NI0CKasi OPHEHTHPOBKA 3epeH HalpaBjeHa HOPMAJBHO K MNJOCKOCTHA
C70eB. A KOrza 3aTeM, B CJIEAYIOUYK CTafHIO AedOpMalluy, CJOR
H3ru6aloTcsi B CKJAJKH, TOJNOXKEHHE INIOCKOCTeH OPHEHTHDOBKH 3€peH
CKJIaJBpIBAeTC KaK pe3ysbTaT COYETAHHS ABYX ONHOBPEMEHHBIX MeXa-
HH3MOB: OJHH M3 HHX, CBA3aHHBIH C IPOAOJKAIOMHMCS TOPH3OHTAJb-
HHIM 'CXKaTHeM, HMeeT TEHAEHIHIO YAepXHBAaTh OPHEHTHPOBAHHYIO
TEKCTYPY B IOJOXKEHHH, HOPMAJbHOM K CXKATHIO, T. €. Iapaiie/IbHO
OCeBOH NMOBEPXHOCTH PacTyumleH CKJIaiKH; APYrod, BHI3BaHHHIH yBeJH-
YHBAIIIAMCS HAKJIOHOM CJIOEB, CTPEMHTCS Pa3BepPHYTh OPUEHTHPOBOY~
HYI0O TEKCTypy Beepoo6pa3Ho. B HamGosee niacTHYHBIX CJIOSIX, B KO-
TOPHIX IIOBOPOT W TepepacnpejeseHHe 3epeH NPOHCXOIAAT OTHOCHTEJIb-
HO JIeTKO, MepBHH Hpouecc NOMHHHPYET H KJHBAXKHHE HOBEPXHOCTH
BCe BpeMsl COXDAHAIOT CBOEe IIOJIOXKEHHe, NapaJJiefbHOe OCeBOH Io-
BEDXHOCTH CKJaJAKH, HECMOTPS Ha H3MEHEHHe HaKJIOHA CJO0-
€B. B GoJiee XeCTKHX C/I0OSX BTOPOM IPONECC MPOSABJIAETCH C TeM 60Jb-
IIel CHIIOH, YeM TBepXKe MOpoAa. B Takux moponax OpHeHTHpPOBaHHHE
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TEKCTYpHl TIOBOPAYHBAIOTCS CJIEJOM 33 NOBOPOTOM CJIOEB H YIOJ IO-
BOPOTA MOXET CJYXKHTb MepOH IS ONpeJe/ieHHs] OTHOCHTEJBHOH
IVIACTHYHOCTH JAHHOTO CJAOS IO CPaBHEHHUIO C APYTHMH.

Mexanusm o6pasoBaHus KiauBaxa Gul1 Bocmpoussenen H. B. Jle-
GeneBoil METOZOM MOAeJHPOBaHHA. cxoas H3 mpeACTaBJIEHHS O PO-
JIH HeOJHOPOLHOCTH TOPHBIX NOPOA B 06pa30BaHUM KJHBAXKA, 06GPa3ibl
COCTABJISIJINCh M3 CMECH INOPOIUKa KaHH(OJH C KalJAMH MaUIMHHOTO

Prc. 129. Paspes pedopmupo-
BaHHOro -06pasna ¢ OpHEHTH-
DOBAHHON TeKCTypO#, CO3JaH--

HOH pacIIOIeHHEIMH Kallelb-
“KaMH, H ¢ ocjaGJeHHHMH Mo-

BEPXHOCTAMH CKOJIbIKEHHS
(mo H. B. Jle6eneroil).
CTpeJKH —  HanpaBJEHHA

CHKHMAIOMHUX YCcHAHH (pHCY-
HOK mo doTorpaduu)

Puc. 130. 3epna manofi Bf3-
KOCTH, PACIVIIONIHBASACD.
cauBarorcs, o6pasys ocna6-
JIeHEHe MOBEPXHOCTH, H3rH-
Galomuecss B OGXOA BA3KHX
(aeprmie) mnoutH He nRedop-
MHDOBaHHEHX  3€peH (o
H. B. Jle6enemo#t). Monens

(prcyrok mo  doTorpadun)

macaa. Bsskocts nopomka Geia 10% Ila.c, Baskocts Mmaciaa —
102 Tla-c. IMopowok 3acunajcs B NPUGOP CHOSMH K CIPECCOBHIBAJCA
'HOPMAJIbHO K cjioHcTOCTH. CTPOEHHE KaXJAOro CJos CTaHOBHJIOCH pes-
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Ko HEOJHOPOAHHIM — B HETrO BXOJHJH Pa3HOH BEJHUHHBl W Pa3jHUYHO
CKpellJIeHHBIe arperarbl 3epeH, OTAeJbHBIE 3€pHA, a TaKXKe HOpH, 3a-
HoJHeHHble BO3AyxoM. ITosyueHHble 06pasubl CKUMaJUCh NPOIOJBHO,
JIO YKODOUeHHSI X B TOPH30HTAJbHOM HaNpaBJeHHH B 3—4 pasa 4
TaKoro xe YAJHHEHHs B BePTHKaJbHOM HampabjeHud. Ilpu aToMm
OKa3blBaJIOCh, 4TO JeOopManus OTAEJbHEIX HAWMMeHee BA3KHX 3€peH
K Ty3BIPbKOB BO3AyXa BO MHOTO pa3 IHpeBOCXoAuaa AedopmauHio
Bcero o6pasua: OHH YAJHHSJNCH BAOJAb JJHHHOH ocH AedopMaunuu
6onee yem B 10 pas. B pesyabrarte cosgaBajach TEKCTypa, OPHEHTH-
pOBaHHAsA IePHEeHJAUKYJ/APHO OCH CKATHHA H cJoHcTocTH (puc. 129).
PasnaBiuBaemble 3epHa BKJIHHHBAJHCh MeXAY 06ojiee KEeCTKHMH,
OPaKTHYeCKH Hele@OpPMHpPOBAHHEIMH 3epDHAMU H pa3fefisiJH CJI0H Oc-
Jab/leHHEIMM TIOBEPXHOCTSIMH Ha IUJIACTHHBI, NOJOGHbIE = MJaCTHHAM
KiuBa)ka ¢ o0O0meHd OpPHEHTHPOBKOM, HOPMAJbHON K OCH CXKaTHA
(puc. 130). :

OKCIIepAMEHTH TOKa3aJiH, 4TO PA3BUTHE OPHEHTHPOBAHHOH TeK-
CTYpbl M KJHBaXHBIX NOBEPXHOCTeH NMpH AaJpHeHllieM CXAaTHH IpOHC-
XOJLHT B COOTBETCTBHH C Pa3BHTHeM JeopMauyu Bcero o6pasua u ero
OTAE/BHBIX CJIOEB — IIPOAOJIKAIOUIErOCs DPacIJIIONIMBAHHA TOJLIH H

Puc. 131. Passntde u nepecTpofika KJMBaXKa B SaBHCHMOCTH OT CTENeHH M XapaK-
Tepa Aepopmanmn Momenn (pHcyHoK mo ¢ororpadun H. B. Jle6euesoil):
a—o0Opasen, cxaTt Ha 256%; cmom ([, 2, 3) YIIOTHWIHCH, HO OCTaJHCb TODH3OH-
TaJbHHMH; OTJEJbHEIE 3epHA pPACHMIOLIKANCh, 06pa3oBaB  3aYaTOUHYI0  TeKCTYpY
KJIHBaxKa, HOPMAJIbHYIO K OCH CXKaTHf H K CJIOMCTOCTH; 6 — o6paser, cxart Ha 35Y%;
BsskuA croft (2) nebopmmpoBascA myTeM H3ru6a; pPAacHAILiEHHHE 3epHA 06paso-
BaJIH Beep; MeHee BaskHe coM (I M 3) ZedopMHDPOBaJHCh NPEUMYIIECTBEHHO HyTeM
PaCIJIONIMBAHHsSI; OPHEHTHDOBKA 3€PeH B HHX COXPAaHW/IACh OJM3KOH K HOPMAJBLHOM
K OCH CXaTusd
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u3ruba cioeB. MArKHe CJOM HpPeHMYIIECTBEHHO pacCIJIIOIIMBAlOTCH, B
KJIMBAaX B HUX HPOJOJINKAET Pa3BHBATHCS, KAK ¥ HA NEPBHIX CTafHAX
InedopMauun, HOpMaJbHO K OCH CXAaTHS (puc. 131,a). Bonaee xect-
"KHe CJIOH, Tepsis YCTOHYHBOCTb, HAUMHAWOT M3rubarbcsi B CKIAAKH, W
BMeCTe C TIOBOPOTOM CJIOEB NOBOPAUHBAETCA W HAMETHBIUHICH B HUX
KIHBaX (ODHEHTHpOBAaHHash ~TEKCTypa M TJIOCKOCTH pasjedsa)
(puc. 131,6). Ilpeo6naganue B cjoe TOrO HJIH APYroro mpouecca 3a-
BHCHT OT CBOHCTB MarepHasa HedOPMHPYEMHX CJIOEB H OT CTAAHH W
MECTHHX YCAOBHIH AedopMamuy. «

Cesi3b KJIMBAXKa TeUEHHs C PACHJIOLIMBAHHEM NOPOAB NMOJAKpPENJsi-
eTcsl HAGMIONeHHSMH Haj ITHCMATHTOBBIMH CK/aaikamH. Ecau 10 06-
pPasoBaHHMs KJMBAXKa MM HAa HAyaJbHHX CTaJHfAX €ro pa3BHTHA B
ToJMe TJIMHHUCTHIX CJaHIEeB HMEIOTCS TOHKHME XKHMJH KBapua, amnjiura,
nerMaTHTa WM KaJbl(HTA, CEeKylllHe K HaNpaBJeHHIO KJAHBaXKa, OHM
CMHHAIOTCA B MeEJIKHE CKJIajflKH, OCeBBle NOBEPXHOCTH KOTOPHIX JjieXaT
B IJIOCKOCTH Kiauaxa (puc. 132). D10 H ecTb NTHIMATHTOBBIE CKJIaA-~

Puc. 132. TITMrmMaTuTOBHE CKJaJKH, 06pa30BaHHEIE KBAPIEBHIMH XHJ4MH B CJaHLAX:
cuaypa. Ascrpanus (no . P. I'peio)

K. OHM yKaspiBAalOT HA TO, YTO NONEPEK KJHBAaXKa MPOH30LLIO CXKa-
tHe. VsMepeHue IJIMHBEI CMATOH JKHJBI I03BOJSAET IPHOJIHU3UTENLHO:
OTIpeeNiTh BeJHUHHY CKATHS KJIHBaXKHPOBAHHOH Tojmu nopox. Ta-
KHe M3MEepeHHs I0Ka3bBalOT, YTO B 3aBHCHMOCTH OT COCTaBa HNOPOL.
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XOpOoLIO BHIPAXEHHHH KJIHBaX o6pasyeTcsi INpH CIKATHH yxe or 20
(B raunax) g0 50% (B mecuaHmkax).

Crenyer OTMETHTb, YTO B CB3H C K/IHBaXKeM, CONPOBOXKAAIIIHM
CKJAaJKH, MHOTHE aBTOPH B CBOMX KjJaccH(PUKAUUAX BHAENAKT CKAA-
KH CKaJbIBaHHS. JTO CKMaJKH, NPOHH3AHHBIE KJHMBaXKeM OCEBOH IO-
BEPXHOCTH, O KOTOPHIX INpeANOoJaraercsl, 4YToO OHH OGpasoBajuCh He
IyTeM NPOJOJILHOrO HM3ruba, a B pe3y’bTaTe OTHOCHTEJLHOIO CMelle-
HH MHKDOJIATOHOB 0€3 CYLIeCTBeHHOI'O0 MNpPOXOJBHOro cxkartus. Mo-
JeNbI0 TAKHX CKAaJICK MOXKeT CJAYXHTh IOCTABJEHHAS BEPTHKAJbHO
KOJIOZa KapT, B KOTOPOH KapTHl IIOCJeLOBAaTeJbHO CMeILieHH OTHOCH-
“TeJILHO APYT Apyra BBepX M BHH3. OJHAKO elBa JIH MOXHO NpeAcTa-
BUTb Ce6e MeXaHH3M, KOTODHIi NPHBOAMA Obl K NEPHOLHYECKH IIOB-
TOPSIOIIMMCA Ha TJIOIAAH NPABUJILHEIM BOJHAM B CMEIIEHHAX MHK-
PoauTOHOB. [l03TOMY HeT OCHOBaHM BHAENATL 3TOT THN CKJAaJOK.
Knusax xors u obpasyercs paHblle CKJIAJ0K, HO. passuaaerca OJHO-
BpPEMEHHO C HUMH.

Ha6nonaeMble B HEKOTOPHIX CAYYasiX CMeLICHHS Mex«:ny MHKDOJIH-
‘TOHAMH, NPHBOAAUIME, HAallpHMep, K KJIHBAaXy CKOJbKEHHs, C €ro ye-
peZioBaHHEM MHKPOCKOINHYEeCKHX (JeKCYyp C HOJ0CaMH He/:neqxopMHpo-
'BAHHOH MOPOJABI, CBA3AaHH, IIO-BHAHMOMY, C HEPABHOMEPHHM pacIJio-
IIMBAHHEM MHKDOJIUTOHOB, IIPH KOTOPOM OHH GeCHOpPSLXOYHO - NpO-
‘CKaJIb3hIBAIOT APYT IO APYTY.

O6pathbifi BeepoOo6GpasHLIl KANBAXK, KAK YKAa3HBAJOCh, Da3BHBaA-
€TCsl B OTHOCHTEJILHO TOHKHX IJIACTHYHBIX CJIOSX, 3aJIEralolHX MEXLY
“TOJICTHIMH JXKECTKHMH cJOofMH. ETo opueHTHpOBKa npeicTaBiser coboi
PesyJbTaT CyMMHPOBAHHS ABYX IPOLECCOB: Pa3[aBJHBAHHUA B Halpas-
JIEHHH, HOPMAJbHOM K OCEBOH IJIOCKOCTH CKJIaJKH, W BBIXXHMaHHS
BAOJbL CJIOH.

Caenyer, ogHaKo, OTMETHTb, YTO B NpOGJeMe THIOB H YCJOBHH
«00pa30BaHHsl KJHBaxkKa elle MHOrO HEsICHOro, M 3Ta OYeHb HHTepec-
‘Has CTPYKTypa GYJerT ellle NOJTO H3YYaThCs.

T'opusoHTaJdbHOE CXKaTHe B 3eMHOH KOpe NPHBOJAHT OGHIYHO K pas-
BHUTHIO He elHHHYHBIX CKJIaJOK IPOLOJBLHOrO M3ruba, a CepuH HX, pac-
TIOJIOXKEHHEIX fapajyesNbHo H 00pa3yIoIMX B COBOKYNHOCTH IOJHYIO,
MM TOJOMODPDHYIO, CKJIaAYaTOCTh.

[ToMuMO MeJNKHX BHYTPHCJONHBIX Pa3pHIBOB, O KOTOPHX YINOMHHa-
Jioch ‘BhIE, 00pasyrorcss 4 Gosee KPyNHBIe Pa3pHIBEI PasHOTO Mac-
wta6a. OHM cBA3aHH C OOLIMM NOJeM HanpsiKeHHH TOPH30HTAJHHOIO
CXKATHA H BePTHKAJBHOTO yAJuHeHHS. V3 paspHIBHEIX CMelleHHHl Has
3TOH OGCTAHOBKH XapaKTepHH HaABHrH. CONpOBOXAAsA CKJIAIKH IIPO-
JOJbHOTO M3ru6a, OHH NPHHHMAOT Ha cebs YacTh TOPH3OHTAJLHOIO
YKOpOUeHHs 1ehOPMHDPYEMOro y4acTka 3eMHOH KOPHI.

Hapgsnurn — pesyabrar ckanmBanusi. ITockosbKy HaaBur mepece-
'KaeT TOPOJEl C PA3HHIM YIVIOM CKAJBIBAHMS, €ro NMOBEPXHOCTb CTAHO-
BUTCA BoJHHCTOH. Ha monoxeHne ee OKa3HIBAlOT BAHAHUE JIoObE He-
OJHOPOJIHOCTH B COCTaBe H CTPYKTyPe NMOPOL.

Pan oco6GenHocreit nposiBNeHHs] HaXBHTOB CBSI3aH C HX BSI3KHM IPO-
UCXOXACHHEeM: HaJBHUIH 0o0pasyloTcs B IIpOUECCe IOCTeNeHHOR KOH-
AIEHTPAlHH [1JIaCTHYECKOrO TE€YEeHHS M B CBOEM IIOJOXKEHHH 3aBUCAT OT
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HanpaBJieHHsl TMOCJAeZHero. DTH O0COOGEHHOCTH MOXKHO 3aMETHTh, €C/IH
NepexojuTh OT YYaCTKOB C He3HAUHTEJbHBIM Da3BHTHEM HAABHIOB K
MecTaM HX 6OJblLIEro pas3BHTHUS, NPOCJEKHBAS HAABHIH N[O IPOCTHpA-
HHIO, HabA0AasA HX B3aHMOOTHOWeEHHe co ckaaxkaMu. Ilpm atom mo-
ryT GHITb YCTAHOBJIEHBH CTaJWM pPa3BHTHSI HAJBHIOB, CONPOBOXAA0-
HIMX CKJAJKH MPOJOJLHOTO H3ruba.

[TepsbiM waroM x 06pa30oBaHHIO HAJBHTa SIBJSAETCS HaKJIOH CKIAA-
KH K ee onpokuaniBanue. Cjeayomlas CTagHs COCTOHT B TOM, 4TO Ha
ONPOKUHYTHX KpPHJIbSX CJOH CHJbHO PAaCTATHBAIOTCA M YTOHSIOTCH.
3jech NMOABJAAIOTCA CHayajla MaJjieHbKHe OTHENbHBbi€ DPa3phiBbl, MOUTH
napaJienpusie caosM. OHHM MOCTeNeHHO 0O0beAHHAIOTC BO BCe OoJee
KPYNHbe Pa3phiBH CO CMEIIEHHAMH HAJBHIOBOIO xapakrtepa. I[lo mepe
TOTO KaK Pa3pHBOB CTAHOBHTCS BCe MeHblE, aMIIHTYAbl CMEINeHHH
pPacTyT, H B KOHIle KOHIIOB HaJBHTaHHe y KaXKAOH CKJAJAKH KOHIEHT-
pUpYeTCa Ha OJHOH WM MajoM uHcsae nosepxHocTeit. O6pasyercs
«yemryiiuatas CTPyKTypa», B KOTODOM cepHA ONPOKHHYTHIX aHTHKJIH-
HaNbHBIX CKJIaJ0K HaJABHUHYTA JPYT Ha JApYra, TOria Kak CHHKJAWHAIKW
OKa3BIBAIOTCH B 3HAUHTENLHOM CTENeHHM CPe3aHHHMH (CM. pHC. 55).

B 3Toilf nocnenoBaTeABHOCTH OTpPAaXKaeTcs INPOLECC KOHIEHTPALHH
HJIACTHYECKOTO TeyeHHMs, NPHBOAALINE B KOHIE KOHIIOB K BS3KOMY pas-
puiBy. ONpOKHAbIBaHHE CKNAA0K SABJISIETCA Pe3y]bTaToOM ONpeNe]eHHOR
CTaJud TaKoH KOHIEHTPAlMH. BHYTPH rOPH30OHTAJNBHO CXKUMAaEMO# TOJ-
LM TOpOJ, B KOTOPOH yxKe 06pa3oBasach CepHs NPAMBIX CKJIaLOK, [0-
ABJIAIOTCH HAKJOHHBIE (0KOJO 45°) moJochl KOHIEHTPHPOBAHHOIO MJa-
CTHYECKOTO TeuyeHHs. DTO TeyeHHe BHI3EIBAET HepecTPOHKy (OPMEF
CK/MaJlOK, KOTOpbie M3 NPAMBIX CTAHOBATCSH HAKJIOHHHIMH. A JjajbHeii-
1lasi KOHIEHTPAlMs TeYeHHA TPHBOJHT K 0O6Pa30BAHMIO HALBHIOB.
[Tonoxenye nocnegnux yxe GBIJIO NpeoNpelesieHO, TaKuM oGpasoM,
HepBBIMH TOJOCAMH KOHIIEHTPHUPOBAHHOTO TEUYEHHS.

KoM6unaunsi aHTHKAMHAJbHOH CKJIAJKM M HAaZBHUra HHOT'RA HA3bI-
BAaeTCs CKJAaZKO-HaJBHroM. AMIJMTYAa HaJBHIOB, CBSI3aHHHX C OT-
AeJbHBIMH CKJIaJKaMH, MaKCHMaJbHa OKOJO HaHGOJbLIero BO3JABIMAa-
HHSl LIapHUpa aHTHKJAHHaJAXd. K NOrpyXeHHio mapHHpa aMIJIHTyAa
OGBIYHO YMEHBIIAETCS M MOXKET CONTH Ha HET, Pa3JeJHBIUHCh Nepes,
3THM MEXAY HEeCKOJILKHMH GoJiee MeJKHMH Pa3pbiBaMH.

[TpocTHpaHue HAJBUIOB B LEJOM INapajjeNbHO CKAajKaM, XOTST
O00LIYHO OHO XaPaKTEPH3YeTCsd HeKOTOPOH BOJHUCTOCTBIO.

E. Y. Tlatanaxa B CBOHX HCCJEIOBAHHUSX BHIABHHYJ HAEIO, COrJiac-
HO KOTOpDOH B3aHMOOTHOILEHHE MeXJAYy <CKJIaJKaMH M pas3pelBaMH 00-
paTHoe: pa3pHIBHL 00Pa3yOTCA O CKJIAJOK H ONpPENesisIioT MeCTOonoJ0-
XKenue ¥ popmy nocaegnux (Ilaranaxa, I'mopro6uany, 1975). ITonoG-
Hble B3aHMOOTHOIIEHHs, JeHCTBUTENLHO, B HEKOTOPHIX CAyyasx HabJao- -
ngaworcs. CyIIeCcTBYIOT CKJIaJKH, KOTOPble TaK H Ha3BIBAIOTCA IpHpas-
JOMHBIMH. [IpHYpPOYeHHOCTH HX K paspuiBaM oO6ycjaOBJeHA TeM, UTO
NOpoAH BOIM3M Pa3/IOMOB PasphIXJIEHBI H OCOOEHHO NMOJAT/HBHEL K Je-
dopmanuam. Haubonee sipko 3ta cBA3b CKJAAAOK C pa3phHIBAMH BHpa-
JKeHa B 30HaX CMATHS, CONPOBOXKIAWOWMX TAyGHHHHE pasioMmel. Of-
HAaKO B OTPOMHOM OOJILIIHHCTBE CJyYaeB, BCE XKe DPa3pHBH CAEAYIOT
3a CKJaJKaMH, a He Hao6opoT.
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IloMuMo HAZBHIOB, CBA3AaHHBIX C OTHENbHBIMH CKJIaKaMH, Cyile-
CTBYIOT M ropaspo Gosiee KPYNHble «CeKyllue» HaiBHIH, COOTBETCTBY-
IomKe rpynnaM cKiaaioK IPOOJbHOTO H3ruba. ~

Hazsuru B jpasnbHeiimieM MOIyT CMHHATBCS B CKIagK#H H Iepece-
KaThCA MOC/IEAYIOUAMH Pa3PHIBHBIMH CMeINeHHsIMH. B Takux cuayuasx
JIEpBUYHOE TOJIOKEHHE CMECTHTEeNeH MOXKeT OHITh CHJIBHO H3MEHEHO.

Ilpn ropusoHTaNbLHOM CKATHH B 3eMHON KOope ofpasyiores He
TOJIbKO HAJBHTH, HO U CHABHTH. BO-TIEPBLIX, OHH MOTYT SIBATHCS DE3Y.lb-
TaTOM TOrO, YTO CXaTHE HEPABHOMEDHO pAaCHpejesNeHO HA IIOAAH H
-ABA COCEIHHX y4YacTKa CXKaThl B Pa3HOH cTemeHH. MeXay HHMH MOXKeT
006pa3oBaThCA PasphiB, CMELIEHHE 1O KOTOPOMY OyJeT HMeTb Xapak-
Tep capura. Takme CABHTH HampaBJeHH IO OCH TEKTOHHUECKOTO C3Ka-
THs M, CIEI0BATE/IbHO, ePeCeKalOT CKJIAIKU Momepex.

Bo-BTODHIX, CABHIM MOTYT HpOH30HTH NO PasphiBaM CKaJbIBaHHS,
TpOCTHPAIOWIMMCS KOCO (NOA YIiioM 45° WM MeHblue) IO OTHOMIEHHIO
K OCH CXaThsi. OTH DaspHBH, KaK H HAABHTH, NPHHHMAIOT Ha cebs
qacte obmero cxarus. Ecau nagsura mpepcrasasior coboil pesyb-
Tar CKajlblBaHHS, IDH KOTOPOM PasMephl NaHHOrO MaccHBa NMOPOJ COK-
PpalanTCs B FOPH3OHTAJBHOM HANpPAaBJEHHH, a YAJHHAIOTCS B BepTH-
Ka/bHOM, TO KOChI® CHBHIH SIBJISIOTCA CKaJHBAHHEM, IIPH KOTOPOM H
COKpallleHHe u yAJHHEHHe MPOHCXOAAT B FOPH3OHTAJbHHIX HalpaBie-
HHAX: N€pBOe NOUEepeK, BTOPOe MO NPOCTHPAHHIO CKJIAIOK.

M3 npeprifymero BuaHa BCS CI0KHOCT TIPOLECCOB, MPOUCXOMAILHX
B 3eMHOH KOpe B OGCTaHOBKE €€ TOPH3OHTAJBHOTO CXKATHA. XOTH B
‘C/IOHCTEIX . TOPHBIX MOPOAaX 00pasoBaHHe CKAAZOK B 3THX YCJIOBHSX
TIPEACTaBJIACT COGOH I/IaBHHIA MPONECC, OHO CONPOBOKAAECTCH MHOMKE-
<CTBOM IPYTHX siBJICHHH, Da3BHBAIOMIMXCS B PAa3HBIX Mmacmrabax, HaJgo-
2KeHHBIX ADYr Ha Apyra. 3iechb M sIBJCHHS, NPOMCXOASLINE B MACIITA-
6e ckyanke (u3rHG CJ0eB, o0pasoBaHHe HAJBHIOB), H B MacuiTabe
‘CJI0A  (BBKHMAHHME M HarHeTaHHe MaTepHana, CKOJbXEHHS MeX1y
CNOSIMH), K B MacluiTabe 3epeH (KauBax). A ¢ ApYro# CTOPOHHI, MPO-
HCXOMAT SABJNEHHA H 3HAUYHTENBHO Gojiee KDYIHLIE, TaKue, Kak o6paso-
BAHNE «CEKYIIHX» HAABHUTOB M CABHIOB, OCUIMX IJIsS LEJBIX NMy4KOB
«KTagok. Bes ara pasnomacmira6rocTs HEOZHOPOJHOCTEH CpeAsl Be-
JeT K pacCIlen/IeHHIO eHHOrO OOIIero MoJsi HANPSXKeHHH HA MHOMKECT-
B0 YaCTHBIX IOJIEH Pa3HOrO MOPAAKA.

MEXAHMUYECKAS OECTAHOBKA
FOPU3OHTANBHOIO PACTSKEHMS

PacTaxenue T0ro uim ®HOrO yuyacTka semHoi KODHl TEKTOHHYECKH-
MH CHJIaMH, MPHJIOXEHHHIMH K HeMy H3BHe, TIDHUBOIHT OGHIUYHO K 06-
Pa30BaHMIO DA3PHIBOB H CMEIUEHHIO O HEM. Paspeizamu, conmpoBox-
AAIOLIAMH rOPH3OHTANbHOE PACTSKEHHE 3eMHOR KODHI, MOI'YT SIBHTHCH
PasmBurH, o6pasymomuecs Ha OCHOBE OTPHIBOB, H HOpMaJbHEIE cOpO--
«bl, TPEACTAaBAAIOMNEe COGOH pe3ysibTaT CcKaabiBaHHd, Yamie Bcero
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pacTsKeHue peajusyercss B 00pa3oBaHHA UMEHHO HOPMaJIbHBIX cbpo-
COB.

PasMep TODH3OHTAJIBHOTO DACTANKEHHS S MPH. 0o6pa3oBaHHM HOP-
- MaJbHBIX COPOCOB CBSI3aH C HX BEPTHKAJbHOM aMIUIATYAOH CMeEIeHHH
H u yrjiom najeHus CMECTHTEJS ¢ BbIPaXKEHHEM

H

g’

B GoJbLIMHCTBE CAyuaeB yroJ HafeHHst CMECTHTEN KPYNHBIX cbpo-
COB PeruOHaJIbLHOTO Xapakrepa OBIBAaeT OKOJIO 60°, T. e. yroa ckaJniBa-
HUsi [/ BepXHell 4acTH 3eMHOH KOPHl paBeH 30°. D10 o3HAuaer, 4To
pasMep pAacTsSKeHHs NPHOIHIUTENBHO B 1,7 paza MeHblie BEpPTHKaJb-
HOJ aMILIATYAH cOpoca. '
" TlocKoJIbKy OOBIYHO B 30HE pac-
TsKeHHs ob6pasyercd cepus cOpo-
0B, COpOCH, HaKJOHEHHHE HAaBCT-

s e s s e s s 2.»
s w0 o0 & @

pedy ApYr APYry, oObeguHAIOTCS B [T

rpabenbl, a Mexay c6pocamu, Ha- - |- Z{
NpaBJeHHEIMH BpPO3b, BO3HHKAIOT 1'.° ‘\
ropctel. Ilepepacmpenesende Ha- ;
NpsiKeHHA B 3eMHOH KOpe B CBA3HC [-.*. /-,
o6pasoBaHHeM cOpOCOB COJAEHCTBY- 7§

T 6oJblieMy ONyCKaHHIO rpaGeHoB
H COOTBETCTBEHHO OoJblIeMy MOA-
HATHUIO ropcToB (CM. IVI. 6).

Pac. 133. Bocroyno-Adpukanckas cHcTe-

Ma pudroB (mo I'. Knoocy):
-1 — cOpoch; IWITPHXH B CTOPOHY omy-
LIEHHOrO Kpblia; 2 — YCJOBHble H3OTHII-
cul, OGpHCOBLIBAIOIIHE ABa GOJBLIMX CBO-
na: Cynano-Apamuiickufi (unu  Dputpeit-
<ckuii H Bocrouno-Adpuxanckus; 3-—cyia.
TI'pabens, BXOAdilHe B COCTAB CHCTEMEI
pudroB: 1 — MeprBoro mops; 2 — Cy-
sukult; 3 — Kpacsoro Mops; 4 — Anen-
ckoro 3anuBa; 5 — Dobuonckuit; 6 — 3a-
nafHasi BeTBb cobGcrBeHHO Bocrouno-Ad-
PHKaHCKoro . puta; 7-— BOCTOYHAs BETBb
€06CTBEHHO Bocrouno-AdpurkaHcKOro

pudra («pudrt I'peropus)

B saBucumocTH OT pasmepa TepPHTODHH, OXBAYEHHOH paCTSXKEHH-
€M, cOpPOCHl W MX COYeTaHHS MOryT OHITh BHIPAXEHH B CaMBIX pas-
JIMYHBIX MaciuTabax. o

Kpynueiiiine CTPyKTYpH pacCTSIKEHHs, COCTOSLIME H3 PALa CIOXK-
HBIX rpaGeHOB M TOPCTOB, H3MEPAIOTCA B AJHMHY THICAYaMH, a B IIHPH-
Hy COTHAMH kuioMeTpoB. OHM HocAT HasBamwe pugros. OrpoMHBIR
 KOHTHHeHTaJbHHH Apasmiicko-Appuxanckuit pupt nporsHyiacs Gonee
geMm Ha 6000 kM or MeptBoro Mops Ha Bumxnem Bocroke Ao ycTbs
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p. 3ambesn B Bocrounoi Ajdpuxke, a B HauGosee LIHPOKOH CBoelt yac-
TH — B obJacti 6oJbIux Bocrouno-Adpukanckux 03ep — OH JIOCTH-
raer B WwHpuHy 1000 kM. DToT PUDT COCTOHT M3 MHOMHX OTJEJNBHBX
TPaGeHoB CO CTYNeHYaTHIMH 60pTaMH, KyJIHCOOGPA3HO MOACTABISIOMHX
APYT Ipyra, BeTBAIUMXCA H TO PACHIHPAIOLIEXCA, TO CXOASAIIHNX HA HeT
(prc. 133). 310 MonOaEIE CTPYKTYDH: HX HOPMHPOBAHHe HAYAJOCh He
Panbllle KOHUA OJIMrOLEHa, IO B TeYEHHE BCEro HEOreHa H NPOROJIKA-
€TCA N0 CHX IIOP, O YeM CBUAETENBbCTBYIOT 3eMJIETPSACEHHS M BYJKaHH-
ueckue H3pepikeHus. Illnpuna Kpymubix rpabeHoB gocturaer 30—
40 KM, HO OHH OC/IOMNKHEHBHI MHOMAME Gonee MeskHMM rpabeHamu u
rOpCTaMH. AMIVIHTYAB KPYNHEIX rpabeHoB 3—4 KM.
Heckombko npome nocrpoensl Pefinckuft u Baiikanbekuii pHOTH.
O H OHH DaseNsIOTCs Ha PSN CONPAXKEHHBIX rpaGeHoB M ropcToB
pasHoro macwiraba (puc. 134, 135). DTH CTPYKTYPH TaKKe OueHb
MOJIOAH: PeHHCKHH DPHOT nawan GOpPMHDPOBATLCH ¢ KOHUA 30UeHa,
Bafixamcxuit — Tonbko B namonene.
.- Hapsany ¢ raknmi OTPOMHBIMH. CTPYKTYPaMH PAaCTAKEHHS HIHPOKO
pacnpocTpaMensl 3HaYMTEAbHO ' GoJlee MeJIKHe, BbIpaXKeHHLIE OTHEeJb-

Puc. 134. Cxema Pefinckoro pudra (mo T Knoocy):
1 — rpaGenm (1 — Bepxuepefinckufi, 2 — Humnepefincku#i, 3 — Teccen-
exnft); II— c6pocn; IIT — koutyp Pefinckoro cBona; IV —o6aacte Heoren-
9eTBEPTHYHOIO BY/IKaHK3Ma
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Puc. 135. Cxema Bafikannckoro pudra (mo H. A. Jlorauesy):
1 —30Ha repUMHCKOR CKJIAg4aTOCTH; 2 — 30Ha KaJeJAOHCKOH CKJIaaYaTOCTH;
3— npesHas maaTdOpMa — HHXKHENANeo30HCKUe OTNOMEHHs; 4 — MPOTEpO-
30JiCKHe OCaJlOUHHe M MeTaMopduuecKHe NOPOAH; & — MPOTEPO30HCcKHE rpa-
'HHTOMIB; 6 — 30Ha apXefCKOH CK/Naj4yaTOCTH, 7 —rpabenn  DBafikasabckoro
putTa; 8 —rpaleHH B 30He SMHME3030MCKOA AKTHBH3ALHHM, 9 — u3oauHAR
ray6usn 1000 M B 03. Bafikan, I'paHHIH 30HH HEOTEKTOHHUECKOTO MOZXH:-
Tug: 10 — no 3000 m; 11— jpo 2000 M. ,
TpaGenn Bafgansckoro pudra: 1-— Kocoroabckwit; 2 — Tepckmit; 3 —
Tyuxsnckufi; 4 — Dafikanpckudi; 5 — HuXuHeceaeHrHHCKHT; 6 — Baprysus-
ckufi; 7 — Bepxueanrapckmft; 8 — BaynroBckuii; 9 — Myficknit; 10 — Hap-
cKuft :

HEIMH rpaeHaMH PacTAXEeHHs WIH HeGOJbIIMMH IPYNIaMH rpaGeHOB
M TOPCTOB.

XapakTepHO, YTO MHOTHe CTPYKTYDHl pacTsixKeHHs pa3HBIX MacIiTa-
60B MPUYPOUEHH K Y4acTKaM M 30HaM NOJHATHA 3eMHOM KOpHI: K Ky-
fl071aM, BajaM, AHTEKJIH3aM, AHTHKIHHODHAM H Tp. JTO JaeT MOBOJA
TIPEAMOJOKUTb, UTO PACTSKEHHE 3eMHOH KOPH B TaKHX C/IydasfX BH-
3LIBAETCS] €e BHITHOAHHEM MOJ BJHSHHEM CHJbI, HanmpaBJEeHHOH BepTH-
KaJpHO BBepX. Ecjn mepel 3THM 3eMHas Kopa Oblla rOpPH3OHTasbHA,
TO TIPH BHTUGAHKH ee NOBEPXHOCTb YBEJHYHBAETCH H, CACAOBATEJBHO,
pacTsaruBaertcs.
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Hanpumep, orpomHHIil Apasuiicko-Adpukanckuit pudT o6pasosas-
Cq BJOJIb HE MeHee OrPOMHOrO IO HJIOWAAX H MPOTSIKEHHOCTH MOMHS-
THH, KOTOpOe COPMHPOBAJIOCH B Hauasle NajeoreHa Ha BCeM TIPOTH-
xeHnH or bBamxuero Bocroka po yerbs p. 3am6Gesu. Ilonmarthe co-
CTOHT H3 JABYX 4YacTeH: W3 CBOJLOBOrO MOAHATHS B paiione KpacHoro
Mopsl, HasbiBaemoro OSpurpefickum (mam Cymano-ApasuiickuM),
AHAJIOTHYHOIO NOAHATHS l0)KHee—DBocrouno-A¢ppukanckoro. CBogoBhe
NOAHATHS HMEIOT TNONEPeYHHKH B HECKOJNLKO THICSY KUJIOMETPOB M
AMIVIHTYAY NMOJHATHS B LEHTPE MO KPOBJE KPHUCTANJIHYECKOTO OCHOBA-
HHsL 5—6 kM. COOTBETCTBEHHO M PH(T pasfe/NsieTCs HA HBE CHCTEMbI
rpaGeHoB: DpUTPEHCKYI0 H Boctouno-AdpukaHcKyio, npHypoueHHHE K
COOTBETCTBYIOIUUM MOJHATHAM. MexXAy HHMH UMeeTcs HeKoTopas Iie-
pPeMbluKa, rje rpabensl BHIKJIUHHBAIOTC.

Pejinckuit pudpr o6pasoBancs Ha cBOfe MOAHATHS, KOTOpoe B Me-
3030e OGbeluHsI0 coBpeMeHHble Boresn u IllBapusaiba u uMmeno He-
CKOJIbKO COTE€H KHJIOMETPOB B nomepeunuke (cM. puc. 134). K Heorek-
TOHHUECKOMY IOIHATHIO nNpHypoueH u Balikaibckuit  pupr (cm.
puc. 135).

Ilpuunsinas cBsI3b 5THX M JPYTHX CTPYKTYp pacTaXeHus ¢ MOLHS-
THAMH 3€MHOH KODH IOATBEPXKIAETCS M TeM, 4TO PH(PTH 3aHUMAIOT
ONpene/IeHHOe NONOXKEeHHe Ha NOAHATHAX. PHOT He BEIXOZHMT 8a mpe-
AeJIbl COOTBETCTBYIOIIETO MOAHATHS, MPOTATHBAETCH OOBIYHO BEOJb €0
OCH, a Ha CBOMX OKOHYAHUSX, MPHUOIHKASCL K IePHKIMHAJH, 3aKaH-
TMBACTCST XapAKTEPHBIMH «pacTpy6amu». Takue pacTpyObl MOKHO
BHJETb, HAaNPHMED, HA CEBEPHOM H IOXHOM OKOHYAHHSX Dpurpeiickoro
pudra. CepepHuii pacTpy6 obpasyeT 3anamssl AKaba u Cysukuit u
Cunafickuil OJyocTpoB Meskay HuMH. KO KHDIH pactpy6 — ato Agen-
CKHH 32JiuB M D¢Honckuii rpabed. A 0CHOBHas 4acTb pudra coBnaxa-
eT ¢ KpacHeIM mopeM i NpOTSirmBaeTcst BAObL OCH Sputpefickoro noj-
HATHS.

Ha puc. 136 xano comocrasaenue Opurpefickoro u Peiinckoro pud-
T0B. OHH H306paxeHbl B PasHBIX MaclTabaX: NepBbi U3 HUX B mac-
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Puc. 136. Cpannenne Pefinckoro (a) u Dpurpefickoro (6) pud-
10B (mo I. Knoocy). VcioBHHe H30JMHHHH OKOHTYPHBAiOT CBO-
JOBHE NOZHATHSA
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mwrabe, yMeHblieHHOM noutd B 10 pas mo cpapHeHuio ¢ macmrabom
Pefinckoro pudra. Kpome Toro, Ha cxeme JPHTPEHACKOro pudra cesep
PaCHoJIOXKEeH BHH3Y. DTO CONOCTABJEHHE SICHO YKa3blBaeT HA eIVHbIH
‘MexaHH3M 06pasoBaHHs 3THX PHGTOB U OJMHAKOBYIO CBf3h HX C COOT-
BETCTBYIOIIUMH NOLHATHSAMU.
Cessb GOPMBI H ToJoxKeHHs PHPTA ¢ HOPMOH TONHATHS 3ABHCHT
OT pacIpeeseHus PACTATHBAINIMX HanpsxkeHui. Ha kpyrabx mOaHA-
THSIX Tpeob6JafaloT PajHajbHble W KOHIEHTPHUECKHE DA3PBIBLL (puc.
137,a). B HauGosee BBICOKOH 4acTH NOAHATHS, €CJAHM OHO HMEET YLJIM-
 HeHHYIO (6paxHaHTHKJIHHAAbHYIO) GOpMY, MaKCHMaJbHbIE PACTATUBAIO-
H{Me HANPAXKEHHs HaNpaBleHbl MEPNEHAHKYNAPHO OCH HOIAHATHA, IIO-
sTOMy pH(T M mpoTATHBaeTcs BAOML 3TOH ocu Ha mepuxannansx pac-
TAruBalollMe HANpSXKeHHs 0GpasyloT YTy, OKaAMJIAs [OrpyXarouini-
CH KOHell MOAHATHsS. TakHM pachpe]elieHHeM HanpskeHuit oOycyioB-

a
00 %,
55001
2
hY b—mﬂ
AR |
Fo50 Puc. 137. CxeMH pacmoJio-
| KeHHS pa3pHBOB pacTaxe-
S HHA (TPEIlMH H HOPMAJIBHHIX
c6pocoB) Ha TNOAHATHH
Z4000 OKpyrJoft (@) H OBaJbHOM
/—\_/ . : (6)  dopmu. Illrtpuxx B CTO-

pOHY HaKJOHa CMECTHTEJ

JeHHl pacTpyGhl Ha okoHuaHHsaXx pudToB (puc. 137,6). Ho 310 HE 03HA-
yaeT, yTO BO BCeX MOAOOHBIX CJydYasix pasMep pPacTsKeHus, CBA3aH-
Hbii ¢ BHIMGOM 3eMHOH KOpHI, AOCTATOYeH, YTOOH OOBACHUTH AMILIH-
Tyay c6pocos B pudre. B onmcriBaeMbix HauGojee KPYMHBIX pudrax
ee Kak pa3 HeJOCTaTOYHO. MOXKHO PacCyHTaTh, YTO BHITHOB DpHTpeH-
ckoro H BocTouB0-AQPHKAHCKOrO CBOJOB BHI3HIBAIOT DACTSKEHHE 3€M-
HOHl KOpH Becero-HaBcero Ha 200—300 kM. A ans TOro 4TOGH 00BsiC-
HUTh aMIVIATYLy BocTouno-AdpukaHCKHX rpabeHoB, HeOGXOAHMO pac-
TAXKEHHe B HECKOJbKO KujaomeTpoB. CJenoBaTesNbHO, HALO NPEAINoJo-
KHUTb, YTO HMeeTCs ellle KaKasi-To HHas, IVyOHHHAsA, NpHYMHA DACTd-
JKeHHsT 3€MHOH KODBI, a POJib HANDsiXKeHHH, BbHI3HBAEMBIX ee BHIrHGa-
HHeM, COCTOHT IJIaBHHM 00pa3oM B OIlIpeJeJeHHH MecTa H NpocTupa-
Hus pu¢Ta. BrruGaHue KOPH BeleT K 3aKJAaJbIBAHHIO pHQTA, a AaJb-
. Helilllee ero pacTsiKeHHe BHI3HIBAETCA APYro# MPUYHHOM.
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Bo muorux mpyrux cayuasx, xorza CTPYKTYPHI pacTsiKeHH: 06pa-
3YIOTCA Ha MOAHATHAX OTHOCHTEJNBLHO MaJol IJTOLIafH — HA CBOJLAX.
IIILIGOBLIX CKAAJOK (BaJIOB, KYNOJIOB), B BEpPXHEM KOMILIEKCE JIHanH-
POBBIX KYNOJIOB -— TaKOTO DPACXOXKIEHHS MEXKAY Pa3MepoM pacTsxe-
HHS, CBSI3AHHOTO C BHITHOAaHHEM CJ/I0€B, U aMILIHTYIZOH c¢6pocoB Her.
TlostoMy Takme CTPYKTYpHI MOMHO CYUMTATb MOMHOCTBIO NPUUHHHO CBSI-
SaHHLIMH C BhirnGanneM. OHu GYIYT PaccMOTPEHH HUXKE B pasjele o
CTPYKTYPHEIX T1apareHesax, CBA3QHHBIX C BEPTHKaJIbHO HAIpaBJeH-
HBIMH CABH[aMH B 3€MHOH Kope.

Kaxk ykaswiBasmoch, pactsxeHne seMmHol KODBl NPHBOAMT Takke K
BOSHHKHOBEHMIO pa3iaBHroB. K caMomy Go/bIIOMY H3 HM3BECTHEIX Ha
KOHTHHEHTaX pa3/ABHMIOB, OGPA30BABIIHXCH B Pe3yJbTaTe NPOHCIUEN-
UIero B 3eMHOI KOpe OTpHIBa, NpHypodeHa Boabwas daiika 3umGabse.
OHa umeer aauny cBmime 500 KM 1 WHPHHY MecTam# A0 10 kM.
O6pasopaBmmniics B pesyabrate OTPbIBA KaHaJ 3alOJHEH MHT-
PySHell OCHOBHBHIX M YJILTPAOCHOBHHIX NOPOA. Boabmas [afika mmeer
PAHHENPOTEPO3OHCKHH BO3PACT U NEPeceKAeT Pa3JHYHBIE MArMaTHUe-
Ckne u MeraMopduueckne nopoast Kokem6pus. JloseputoBas naiika B
Kanckoit nposuuuun (IOAP) nmeer AJMHY 24 KM npu wHpuHe 1600 M.

Ilnpoko pacmpocTpanensl Laliku 3HAYHTENbHO MEHBIIErO pasMme-
pa: WIUPHHON B NECATKH METPOB M MEHbINE, NPOTAKEHHOCTIO B KUJIO-
METPHl M COTHH METpPOB.

'

MEXAHWYECKAS OBCTAHOBKA
FTrOPU3OHTANBHOIO CABUIrA

Hackosnbko wmnpoko B 3emuoi KOD€ KOHTHHEHTOB BCTpeYaeTcs Ta-
Kasg o06CTanOBKa, He BHOJHE SICHO. OTHOCHTENbHbIE FOPH30HTAJbHHE
€MEIICHNST B 3eMHOM KODE€ YCTaHABJHBAIOTCS 3HAUHTENLHO MeHee yBe-
Pe€HHO, YeM BepTHKajbHble, H3-3a TOrO, YTO YacCTO OTCYTCTBYIOT Gec-
CIIODHBIE Denephl, KOTOpble MO3BOJNHIH OB CYRHTB O pasMepe TOPH30Hr
TaJbHOTO CMEIIEHHA. DTO OCOGEHHO OTHOCHTCH K Haubosee KPYIIHHM
caBuraM. Ecau pas caBuros ¢ maJoit AMIVIHTYAOH penepaMH MOryT
GbITb CMeIleHHble B TOPH30HTAJLHOM HanpaBJICHHH JaHKH, Apyrue
HHTDY3UBHHE Te/Jla MM KDPYTO3aJeraillHe CJOH, TO, KOTrAa npexnoJa-
raeTcss aMIVINTYla CMEIEHHS B AECSTKH H COTHH KHJIOMETPOB, N0A06-
HLI€ pDENepel CTAaHOBATCA KpalHe HEHAJEXHBIMH, TaK KaK B TAKHUX cay-
4asiX He NPEACTABJISIETCS BO3MOXKHBLIM YBEPEHHO HAEHTHOHLHPOBATH
AaHKH, HHTPY3HH HJIH CJIOM, HaXOASLIHECS IO pPasHbBle CTOPOHH OT
pasphiBa. -

Knaccuuecknm npumepom kpymsoro cusura seasercs pasjoM Can-
Angpeac B Kanudopuuu (CIIA). Ou nporardBaercs NOYTH napan-
JeapHo Gepery Tuxoro okeama oOT r. Cau-@panuncko Ha cesepe Io
Kanudopnuiickoro samusa na 1ore. Ha Cyllle ero NpOTHKEHHOCTh HO-
cruraer 800 km. Ilox ocTpuiM yriom on nepecekaeT KpynHole CTPYKTY-
Pt IOxno#t Kanugoprun: nogustue Beperosoro xpe6Tta, nporn6 Ka-
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JudopHuiickol JloJMHH M YacTHYHO cpeluHHHIH MaccuB Kophauiabep
(puc. 138). PassioM BHIpaxeH NoJocod pa3fpobJeHHLIX MOPOA IUHPH-
HOM 10 1 KM M XOopowo BuAeAsieTcss B pesbede. DTOT PasjoM NPHBJIEK
K cebe BHHMaHHe IoCJe KaTacTpoduueckoro semJerpsacenus 1906 r.,
paspymnBiiero r. Can-@paHiucko. 3emaeTpsceHue OHLIO CBSI3aHO C

JEESEERE

"0 100 200KkM
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Prc. 138. Teonornueckasa cxema Kamudopumn (nmo o63opmoii
Fe0JIOrHYECKOH KapTe):
] — 10pcKHe, MeJOBHE H TJIaBHEM 00pasoM MNaJieOreHOBHE M
HEOreHOBHE OT/IOXKEHHS MOJOIHX TEKTOHHYECKHX MENMPeccHi:
2 — 10pcKHe, MeJIOBHE, [AJNeOreHOBHE M HEOTeHOBhIE OTJIO-
skenusi DBeperosoro xpe6Ta; J— HaseMHHE BYJKaHOIeHHHE
NaficOreHOBHE H HEOTeHOBHe NOpOAH; 4 — FPaHMTHHA NO3A-
selopcknft Garoaut; 5-—ilopckaf o¢uoamrosas  ((ppaHumc-
Kanckas) ¢opMauns Deperomoro xpebra; 6 — TpHacosas
opuoanToBast (HOpMalMs; 7 — NAJICO30HCKHE IOPOAH, 8 —
UOABOXHOE KpaeBoe INaTo; 9 — NOABORHHE rpaad; [0—
riapHefiliye pasyioMH; I/ — BTOPOCTENEHHHE PasIOMH
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IIpABBIM TOPU3OHTANLHEIM CMEILEHHeM IO PasjoMy, NpHYEM B HEKo-
TOPHIX MeCTax aMIJIUTYAa MTHOBEHHOIO CMeIleHus AOoCTHraa 7 M. By~
JIO YCTaHOBJIEHO, YTO IO 3TOMY pa3JoMy H paubmie — B XIX B, —
NPOHCXOAUIH CABHIOBbI€ CMEIUEHHS, BHI3BIBABIIHE 3eMJETPSCEHHs.
ITpoucxonnnu semserpscenns ¥ 8 XX B., OAHAKO HE CTONb CHJIbHEIE,
Kak B 1906 r. Bo Bcex cayyasix cMelleHus 1o paspuiBy OblIN TMpaBhle.
Ha HekoToprix yuacTKax 3TOro paspeiBa cei4ac OTMEUAIOTCS IpaBbie
TODH3OHTAIbHEIE CMEUIEHHS, KOTOPEIE NIPOHCXOAST He TOJYKAMH, a My-
TEM MEJJIEHHONO HENPEePLIBHOTO CMENIEHHS CO CKOPOCTBIO HECKOJDBKHX
MHJITEMETPOB B TOM.

[Toucku Gosiee paHHHX CMellEHHI NOKa3aJ/d, 4TO JOJHHH UETBEp-
THTHOTO BO3pACTa, NEPECceKalolliHe PasoM, COCTOAT OOBIUHO M3 IBYX
OTPE3KOB, CMEIICHHbIX OTHOCHTEJBHO APYT APYra BOPaBO IO pasjomy
C aMIIMTYROH A0 1 kM. DTO ABJIEHHe YKa3HIBAeT Ha TO, UTO yxe ¢
Hauaja 4eTBEPTHYHOIO BPEMEHH CMELIeHHs IO PasJioMy IPOMCXONH/IH
H KX CymMapHas aMIJIMTYAa poctHria 1 xm. OGHapyxeHue eme 60-
J€e IPEBHHX CMEIleHHH MoTpeGoBaso oGpalleHHs! K TEOJOTHH KOpEH-
HBIX TOpOA MecTHOCTH. Ho TyT pemepnl cTaHOBSTCA MasoHAJeXHBIMA.
Ecrecmsenno, uto Bokpyr BOoIpoca 06 aMIIATYJe CABHUra pasropenach
AHCKYCCHA, BO BPEMsA KOTOPOH HA3bIBANMCh Pa3Hble aMIJIATYAH H pas-
HO€ BpeMsi Hayaja NBHXKEHHs. B KOHIe KOHUOB GbLAO NMPH3HAHO, YTO
AOCTAaTOYHO OBOCHOBAHHOHN SIBJASETCS amMnautyga B 240 KM, a Hauajo
ABHXEHHUs GBLIO OTHECEHO Ha KOHel[ MHoueHa. OCHOBHO apryMeHr B
NOJIb3y STOTO BHIBOAA -— HAJIHUHE IPYGHIX KOHIIOMEDATOB BEPXHETO
MHOLCHA,  pa3BHTHIX Ha OJHOM Y4aCTKe K 3amaly  OT pasjoma.
Oun Morsin 06pa3oBaThes JHIIDb B HeNoCpPeNCTBEHHOH 6JH30CTH OT CBO-
€ro HCTOYHHKA, 3 eJHHCTBEHHHH NOAXOAAIIMA HMCTOYHHK HAXONUTCH B
240 KM K IOTY OT 3TOrO y4YacTKa Mo IDYIYIO CTOPOHY pasJjaoMa.
OnHnako ectb HccleoBaTelH, KOTOpBle 3TOT BHIBOA OCHapUBAIOT,
YKashiBas Ha TO, YTO HEKOTOPHE CKJIAL4aTHe H PA3PHIBHHE CTPYKTYPHI
nepecekaor pasyom Can-AHapeac 6e3 Kakux-AH60 KPYIHBIX CMelle-
Huf. Tak 4To yKasaHHAas aMIIMTyJa CABHUra OCTaeTCs CHOPHOIA.

Kpynawit  casur — [peiit Taen — O0HapyXeH B KaJeLOHCKOMR
Cknapyaroi sone Ulorsanmuy. 3pech MpemmosaraeTcs JeBoe cMemle-
#He Ha 100 kM. DTO OCHOBaHO Ha THIOTe3e, UTO ABa IPaHATHBIX Mac-
CHBA, HaXOAALIHECs ceHyac Ha YKa3aHHOM PACCTOSIHHH ADPYT OT Apyra
W 1I0 pasHble CTOPOHB! OT PasjoMa, NEePBOHAYAJBLHO COCTABJSIH €NH-
HEIil MaCCHB, KOTODHIH GBI Pa3pe3aH CABHIOM Ha JBe YACTH, Cuemme-
HHE JIOJKHO OHIO TMPOH3OHTH B KOHIE DAHHErO [1a/1€030Sf H 3aKOH-
THTBCA K Havyaly NeBOHA, KPACHOLUBETHBE OTJIOMKEHHS KOTOPOTO Nepe-
KPBIBAIOT pasnoM ¥ UM He cMmewaorcs. OgHaKo TPYAHO TBepAO A0Ka-
34aTh, YTO 1Ba TPAHUTHHIX MAaCCHBA HE MPOCTO CXOAHHI MO CBOHM nopo-
AaM H He 06pasoBaJHCh HE3aBHCHMO APYT OT ApYra.

B Coserckom Coloze caMblM GOJbIINM CIBHIOM CUHTAETCS Tanac-
colq)eprauﬂlcxnﬁ B Cpenneit Asun. [Inuna ero okoso 400 kM. B cepep-
HOM CBOCH YaCTH OH paslie/isieT KaJeIOHCKYIO M repUHHCKYIO CKaagya-
Thle 30HH Tsub-lllans, a 10kHee Koco mepecekaer LWIHPOTHEIE CKJaj-
JaTele CTPYKTYPHl M TeKTOHHUYeCKHe 30HH lleHTpanbroro Tsub-Illans.
OTH CTPYKTYPHl 4epe3 pasJioM He nporaruBaiorcad. OaHako GbLIO yKa-
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3aHO, 4TO NPOAOJIKEHHE HX MOXKeT OHITh HAHIEHO, HO C NPABHIM FOPH-
30HTAJbHEIM cMemenueM Ha 200 kM. COBHUr R0JXKeH OblJI NPOH3OHUTH
mocsie paHHe# mepMd U KO I0pbHl. B ueTBepTHYHOE BpeMsi MpaBoe CMe-
ieHHe BO30GHOBMJIOCH M NPHUBEJO K HM3JOMY IepeceKamlluX yIIeaun#
¢ ammaurtynoit cmewenus 30—50 M. M B atoM cayuae MOTyT ObiTh
BHICKA3aHEl COMHEHHs B IPaBHJBHOM OINpEJeNeHHH [aJIe030HCKOTo:
casurosoro cmemenus B 200 xm. HanpuMep, Ha HNPOZONKEHHH PasJo-
Ma K ceBepy, B xp. Kaparay, cABur He ycraHaBiupaetca. M Toraa
OCTaeTcs HESCHBIM, KaK Ha CTOJMb MaJOM PAacCTOAHHH — B HECKOJIbKO
COTEH KHWJIOMETPOB — 'MOTJIa OHITh MOIVIOILEHA YKa3aHHAs aMOJIHTYZAA.

Bce nepeuncieHHbe TEKTOHHYECKHE CABHUDH TDHHAAJEXKAT K KarTe-
ropuH rJyOHHHBIX Pas/oMOB. AHAJOTHYHBIE DPa3JiOMBl, B CTPOEHHH KO-
TOpbIX ObLIM. OTMEYEHbl NPH3HAKH CABHIOBBIX CMEUIEHHH ¢ NpexmnoJa-
raemMoll aMIJIATYJOH B J€CITKH KHJIOMETDOB, GBIIH CNelHaJbHO HCCle-
foBanbl B Kasaxcrane u Cpeaneit Asun (Cysopos, 1968). Hsyuenue
[0Ka3aJo, 4YTO TO OJAHOMY ¥ TOMY 2Ke IIyOHHHOMY pasJjioMy cCMmelle-
HHS MHOTOKPA4THO BO30GHOBJSJINCH, NPH 3TOM HANpaB/eHHE UX MEH:-
Jgock, OGHIUHO pas3/jioM HayHHAJ CBOIO XKHM3HbL B BHAE B3pesa UM
c6poca, T. €. BepTHKaJbHHE CMEIEHHs BHayaje mpeobsiajanu. 3aTeM
OHH CMEHSJIHCH TPEHMYILEeCTBEHHO TOPH3CHTAJbHHIMH  CMEIlEHHSIMU,
NpUYEM NpaBHE U JeBHe CMELISHHSI MOIJIH HEOJHOKPATHO YepeaoBaThb-
cs1. Boapuie Toro, HampaBJeHHs OJHOBDEMEHHHWX CMEIIEHHA MO OLHO-
My U TOMY K€ pasJoMy Ha DasHBIX OTPe3KaX ero NPOTSKEeHHOCTH
MOrJIH OhITh pasHbBIMH. Takoe H3MeHeHHe KHHEMaTHYeCKHX XapaKTepH-
CTHK BO BPEMEHH H B IIPOCTPAHCTBE, €CTECTBEHHO, 3aTPYAHSIET ONpese-
JieHHe THIIA Pa3PHIBHOTO CMEIEHHS M €r0 aMIIHTYABI, MOCKOJIbKY BCE
pasHoHanpaBJieHHble CMEMICHHS OCTaBJSIIOT CBOH CTPYKTYDHBIE CJI€MbI,
KOTOpHIE MepeKpHBAIOT H 3aTYIUeBEIBAIOT APYT Apyra.

Hlnpoko pasBHTH CABHIH MAaJjOro '
macuitaba, CONPOBOXKAAIOIINe CKIan-
yaTble, HAABUIOBHEC M ApYyIrHe RUCJIO-
KalHy.

CABHroBHE CMEIleHHS [0 pasJo-

MaM CONpPOBOXKAAIOTCA CONYTCTBYIO- > N
IHEMH 1edOpPMaLUAMH, IO KOTODPHIM _:),;::'\’ by IV =
OHH BO MHOTHX CHyYasX ¥ ycramaB- Ty || ]ix ,:,\,' a2
: - S TN <
ampalorcsd. Hanpumep, NOCKOJbKY SOl *<__ ATRA-RY
— l td

© i i -

KaXpiii CABHI TAE-TO 3aKAHIHBACTCH Al —vds o172 4
N0 = NPOCTHPAHUIO, TOPHU3OHTAJNbHOE
cMelleHHe JOJXKHO GbiThb  IOIVIOLIEHO .
Ha TPOTSAXKEHHH pasioMa HIH ¥ €r0  mrrrrvi
KOHLOB COOTBETCTBYIOIIMMH jedop- ==
MalHIMH. B OAHY CTOPOHY JOJIKHO ’ .
NPOHCXOJAUTL CXKATHe NMOPOA, aB Apy- Puc. 139. Jedopmauus, npuypoden-
ryio — pactsxenue (puc. 139). Ilep- JHE X MECtar &N e o

‘ ‘ s — OCHOBHO# CABHr; 2—30Ha Gez
BOE MOXET OHITb MOIVIOMEHO CMATHEM  redopmanmii; 3—ckaaguaThe ge-
CJ0€B ‘B CKJIAAJAKH NPOLOJBHOTO m3rnba ¢dopmanuu; 4 — HagBUTH; 5 — HOP-

B 06pa3soBaHHEM HAJBHIOB, BTOPOE—  MalbHbe CODOCH (WITPHXH B CTOPO~
' HY HaKJOHA CMECTHTEAs),
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CTDYKTYpaMH DACTAKeHUsT (HOPMAJbHBIMH COPOCAMH  HMJIH pas3aBu-
ramu).

JI1060# CABHr COMPOBOXAAETCS mOJEM BTODHYHBIX HaNpSKEHHUH,
BEISBAHHBIX TPCHHEM II0 MOBEPXHOCTH Pa3phiBa. ITO MOJe XapakTepH-
SYETCH KOCBIM MO OTHOWEHHIO K CABHIY HANpaBJICHHEM IVIaBHBIX OCEl
CXKATHA H PaCTsiKeHHA. B cBsA3W ¢ 3THM B Kauecrtpe CONMPOBOXKAAIOIIHX
CABHI nedopMauuit MOTYT BOSHHKHYTb CKJI2IKH (c HazBUramu HmH
6e3 HHX) M Da3pbIBBl, COCPEXOTOYEHHBIE B TOH [oJioce, Ha KOTOPYIO
PAaCNpOCTPAHAIOTCA HANDPAKEHHS, BHISBAHHHWE CHBHIOM (CM. pHC. o7).

MEXAHMYECKASA OBCTAHOBKA BEPTMKAJIbHOIO CABUTA

OTra 06CTAaHOBKA BOSHHKAeT TaM, TJe CJOH HaxouaTcd nojg Aefict-
BHEM TIEpeMeXKAIOWHUXCA HA IVIOWMAAH HATPABIEHHLX BBEPX M BHH3
CHJI. B 3THX ycnoBHsAX 06pasyiorcs Takue CTPYKTYPH, KaK aHTEKJH3H
H CHHEKJ/IN3bl, aHTHK/IHHODHH ¥ CHHKJIHHODHH, H GOJsblloe pasHooGpa-
SHE CKJIa[OK NONepeyHOro H3ru6a, T. €. PAa3JHUYHKHE [0 pasMepy H
¢opme Kynosa, BalH, CYHAyUHblE MOAHSTHS H Ipyrue CKJaikH, KoTo-
PBl€, NOKPBLIBAST TY HJH HHYI0 IIOILAAb, OOBEAMHHIOTCS B IIpepHIBH-
CTYIO, U1 HLHOMODQHYIO, CKAaA4aTOCTh. B Tex xe ycioBuax ob6pasy-
IOTCs1 Pa3pHIBEI, NPEHMYUIECTBEHHO B3DE3H, pa3felsiollHe TMOLHSTHE
H OTNYIIEHHBlE YYACTKH 3€MHOH KODH.

IlockosbKy npepHBHCTast CKIaAYaTOCTD IIHPOKO pacnpocTpaHera
Ha KOHTHHCHTAX H NpPENCTABJseT NPAKTHYECKHH HHTepeC (IJaBHHM
©06pasoM B CBA3H C 3ajeXaMH HeTH rasa), Mbl PacCCMOTPHUM CTPYK-
TYpHHIi napareHe3, CBOHCTBeHHBIH NAHHOH o06CTaHOBKe, mpexje Bce-
TO Ha NpHMepe 3TOH ck/aaguaTocTH. Kak ussectHo, atomy Tuny cxaag-
HaTOCTH CBOHCTBEHHO pe3koe NMpeoGJajaHHe aHTHKJIHHAJMCH, TOrIa Kak
CHHKJIHHAJIH 3aMEHAIOTCA OGBIYHO YYACTKAMH CIOKOHHOTO 3aJleraHus
cioes, ITosroMy HHXKe peub HAET 06 AHTHK/IHHANbHBIX CKJIaJIKax.

Kpblibl aHTHK/IHHANBHEIX CK/IaI0K nonepeyHoro Hu3ruba HAXOLAT-
€ TIOA NCHCTBHEM TNIaphl CHJI, HANPAaBJEHHBHIX BEPTHKAJbLHO BBEPX C
BHYTDEHHEH CTODOHHB!I KpblJla H BHH3 C €ro BHeMIHEH croponsl. [Ipu
AOCTAaTOUHOH Be/HYHHE H COJIHKEHHOCTH CHJ IPOTHBOMOJOXHEIX Ha-
TIpaBJjieHuil KPBUIO pHOGpeTaeT popMy KpyToil baexcypwr.

QieKcypbl Ha KpPHUIBAX CKAAJOK HAXONATCH TOX HedcTBHEM CcKa-
JIBIBAIOLINX HANPSXKEHHH, HaNpaBJEeHHbIX BEPTHKAJbHO H BHI3LIBAIO-
IWHX 06pasoBaHHe TPEUIUH KaK CKAJLIBAHUS, TaK H oTpuiBa. OHU BHI-
SHIBAIOT M JasibHeHllee NepeMelleHHe N0 STHM TPEUIHHAM.

‘Ecan yron ckanbisanus 6nusok x 45°, To Pa3pHIBEL  CKaJILIBaHHS
- ofpasyioTcs mapaJsessHO JeKkcype H HOpMaJbHO K Hell. CMmellleHus
110 NepBOH CHCTEME IOCTENEHHO 3aMEeHSIIOT IJIaCTHYECKYI0 (JIEKCYpy
B3pe3oM. Kpuiio noansTHsi pasgensieTcs Ha yCTYNH, —OTAeJeHHbe
Apyr or Apyra B3pesamH. Ho ecam yros1 ckajanBaHHS, KaK 3TO yacTo
ObiBaet, orTHyaercs ot 45°, TPELIHHbI CKANBIBAHHS pacrnosaraiorcs He
Nlapajle]bHO HJAM HOPMAJbHO K CJIOSAM Ha ¢Jaekcype, a HAKJIOHHO
(puc. 140, a). B stoM C1yyae CMCIUEHHSl N0 TOH CHCTEME TpPeIlHH
"CKaJIEIBAHHUS, KOTOPas MO CBOeH OPHEHTHPOBKE GJMKE K HATDABJEHHIO
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BEDTHKAJbLHOTO CJABHIa, HMEIOT XapakTep KPYTHiX HA[BHIOB. B mpo-
lecce aasbHeHIIEro pasBUTHS BEPTHKAJbHOIO CABHra TaKHE TDELIHHBE
paspacTaioTcs B LJHHY. ¥ HX KOHLOB pasBHBaeTCs KOHUEHTpauus Ha-
NpAXKEHUH, ¥ 3TO MPHBOJKT K TOMY, YTO, KOrja JABe COCejHHE Tpelln-
HHl, pPaspacTasch B MJIHHY, COJNHKAIOTCA, MEXLYy HHMH IPOHCXOLMT
NpOPHB U OHH OGDBEIUHSAIOTCS B €AHHBIH Pa3phiB, B LEJIOM BEPTHKA/b-
HbIH, HO B TO € BpPeMs BOJIHHCTHIA, T. €. B BOJHHCTHIH B3De3. Janb-
Helilllee CcMeIleHHe No 3TO-
My B3pe3y NPHBOAHT K 00-
pPa3oBaHHIO OKOJIO €ro H3-
rH6oB, ¢ OAHOH CTOPOHHI,
MoJocTedl, ¢ Apyroi—cixa-
tua mnopox (puc. 140,6).
Takne 1OJOCTH HePEAKO
ABJISIIOTCS MECTOM aKKyMy-
JAUMH MHHEPaJbHOTO Be-
1IecTBa, PUHOCHMOTO BOJA-
HeiMH  pactBopaMu. OHH
MOTYT COJepXaTb H CKOIN-
JIEHHS NPOMBIIIJIEHHO IleH-
HHX MHHepaJoB.

Ha ¢aekcypax passu-
BalOTCH TaKXKe W KyJHCO-
o6pasHble TPEUIHHH OTpHI-
Ba. [lpu  BepTHKaJBHOH
¢baexcype oHH pacnoJara-
I0TCSl HepBOHAYaJbHO MOJ
yrjaoM 45° K Heil, T. e.
MHOTO IOJIOXKe, YeM OJHa

Puc. 140. Kpyrhe HagBHIH Ha
tdlekcype mNpH yrae CKajAbBaHUSA

H3 CHCTEM TpeIIHH CKaJlbl-
BaHHUs, 3aTeM IOBOpayHBa-
lorci H npuobperaior S-
o6pasnyio ¢popMy (cM. I

MeHee 45°:
a — HagajJo  mpomecca; 6 — mo-
BepXHOCTH HaABHIOB  OGBbEIHHH--
JACb B BOJIHHCTHI B3pe3; 3allITpH-
XOBaHH INOJIOCTH, 06Gpa3oBaBIIHECH

6). Ha cnenyiomem stame
CMeLIeHHs 1o  QJekcype
MOKET NPOH3OHTH NPOPHB, M. KyJHCOOGpasHble TPEIMHB IpeBpalua-
I0TCA B BOJIHHCTHIH B3pe3, KOTOPHIH, KaK H B NpelhAYyIIeM caydae, co-
TNPOBOXKAAETCS MOJOCTAMH H CXKATBIMH YYacTKaMHu.

Briru6anue cioeB Ha CKAafKax NONEPEYHOTo M3rHbGa BeleT K pac-
TAKEHHIO BAOJb cJoeB. PacTaXkeHHe NJIaCTHUHBIX CJIOEB MOXKET KOM-
NeHCHPOBATLC YMeHbIIEHHEM HMX MOWIHOCTH. TBepjmle cJjioH, 3aJe-
rapomge cpead 6oJee IVIACTHYHBIX, IIOABEPralOTCs PpasJHH30Ba-
HHIO U OyauHaxy. Pacrsxenne BejeT Takke K 06pa30BaHUIO TPEUIHH
OTPBIBA H CKaJbiBaHusA. [Ipu nasibHefilieM pacTsKEHHH TaKHe TPEI(H-
HBl NepPeXOAAT B pa3phiBH €O cMellleHHeM. CpelH HHUX HA CBOJAX CKJa--
AOK TnomepeyHoro usruGa npeoGJafaioT, KaK yxke YKasplBajoCh, HOP-
ManbHble c6poch, o6belHHsIOMHKeCT B rpabeHsl M ropcre. Hopmadn-
Hble COPOCHI, OCJOXKHAIOIIHE CBOABI CKJAAJOK -[ONEPEYHoro Haruba w
paspensiolnlde 3TH CBOABI HA rpabeHbl ¥ TODPCTHI, SABJSIIOTCA THIHUHBI-

MH CprKTypaMPI BTOpPOro nopsiaka AJsi CKJaAOK 3TOro THIa (CM. puc..
123 u 141). |

IODH CMeIIeHHH KPHAbEB (JeKCypH

215



. 2 J+K4 LY T+Kq K

Kamaaraiup

Jayceinan

Kackuip
Bynax

0 4 Bkm

Fhlr Bz s Posle [

Puc. 141. @ — Cpenunnnii rpaGeH B BepXHEM KOMILIEKCe JIHATHPOBOrO Kyo-
na (no C. B. Hlymuauny). IIpH. pacTsAXenHH IOPCKHX ¥ HHKHEMEJOBHX GJIO-
eB 00pa3oBajcsi 3a30p, B KOTODHIA OCEJH BEPXHEMENOBHE CJOH; 9DO3HA CO-
XpaHua BEPXHEMENIOBHE CJOH B rpafeHe H Ha KPHJBAX KyNOAa.
‘6 — cXeMa TeoJIOTHYeCKOr0 CTPOEHHS yyacTKa IIpHKachHiickoi JIETIPECCHH.
Cepusi 1MamEpOBHX Kymoa0B: ]-—10pa; 2 — HEOKOM; 3 — anr; 4 — ann6;
5 — TypoH-ceHOMaH H GoJiee MOJIOAHE NOPOAH; KyNOJa PacCeyeHH OCEeBHMH
rpabenamy,
6 — c6pocH Ha noamatud Mopsan (¢§>aﬂunﬂ), npoduas . (mo C, H. By6-
HOBY

COpochl pacTsKeHHs HA CKIaJAKaX NONEDEYHOro H3rH6a OGHYHO
3aTyxaioT ¢ rayounoi. [IpuMep saTyxaHHs MOKHO BHAETb Ha puc. 142,
3aryxanne OGBSCHSETCS TeM, YTO GOJIbIIEE JaBJEHHE Ha ray6use
CNOCOGCTBYET IUIACTHYECKOMY DPACTAKEHHIO CJIOEB C yMEHbIIEHHEM HX
TOJIUKMHEl B GOJIbILEH Mepe, YeM 06pa3oBaHHUI0 Pa3PHIBOB.

OcoGbiM THIOM CTPYKTYp, BOSHHKAIOIHX HA KPHWIbAX CKJIALOK TO-
. IepeYHOro HU3ruba, sIBASIOTCH INOBHBIE CKJAfKH, FOPCTH H TpaGeHH.
OnH 06pasyiorcss B pe3y/ibTaTe H3MEHEHHS HanpasJ/IeHHS] BEPTHKaJb-
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. HOIQ . CMEIEeHHS .. .Ha  KDBUIbAX .
ckaaaxkd.. Ecau ckiagka mnomepeu-
Horo uarufa CcHagajJa OOJHHMA-

- JJACb OTHOCHTEJBHO COCeJHHX Yyua-

. ¢TKOB, “a-.3aTeM HeCKOJbKO OIyc-

- TH/IACh, 'TO ITOBEPXHOCTH IePBOHA-

yaJbHO, PaCcTAHYTBHIX Ha KpblIe

ClI0eB YMEHBIUAeTEH M OHHM H3THU-

v 6aforca B c;;n,anxy*xﬂa neperu6e

e oT Kphing K“tBopy. [lpu Tex xe

i - b Yo .
D et monan svsnaomHy ¢ -SHJKONEPEMEHHHX NBXCHHAX MO-
ray6uHoi. Amuepogckaii nojybérpos  TYT BOSHHRATH M "Pa3pHIBBI, BhICE-
. ‘ Kalolllie = B. ™. Kpblie KJIHHbS

B dopMe ropcToB u- rpabenos, " KapThHa euie Goablie YCIOXKHJETCHA

nocjie HeCcKONbKHX IOBTODHBIX 3HAKONEPEMEHHBIX JBHXEHWH Kpblia

OTHOCHTEJbHO cocefneli dempeccuu. Ha puc. 143 nsolpaxeHa cxema
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Puc. 143. CxeMa CTPYKTYDHBIX OCJOXHEHHH Ha TpPAHHIE. MeXJy CKIaAKOH MO-
nepeunoro Maruba_y cocefHell fempeccuell NpH H3MeHeHHH HANpaBJieHMH HX OT-
HOCHTEJbHHX . BEPTHKAJbHHX nepeMemlenuii (mo M. B. T'soBckoMy # Ap.):

o a — rpa6en; 6 — ropcr; 8 — B3bpoc; 2 — CKAALKH.
1 — nepBas crajus, ONMyCKaHHe NENPECCHH, PACMOJOXKEHHOH cJieBa, H MNOAHATHE
. CKJIafKH TOTlepevHoro uaruba; L
11 — Bropass = craaus, .OocJelylollee OTHOCHTEIbHOE TOAHATHE  AeNpecCHH.
BBepXy ~— DpHpOAHbBle NPHMEpPH IIOBHHX ropcra, B36POCOB M CKJALOK
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CTPYKTYPHEIX OCJOXKHEHHH, BOSHHKAIOIMX Ha TPAHHLE ABYX Y4aCTKOB,
HCIIBITHIBAIOIHX OTHOCHTE/IbHBIE BEPTHKAJbHBIE NEPEMEIICHHS MeHs-
IOIIErOCs HaNpaBJIeHHS. '

Puc. 144. Pa3puBH Ha CKJajKe TNONEPeYHOro wuaruba. Iauns-
Has Mozens (no-M. B. I'sosckomy)

Ha puc. 144 uzobpaxeHa ckiagka rbGOBOTO Tuna, BOCNIPOH3BE-
A€HHAs Ha TJHHAHOH MomesnH. Ha 3TOM pHCyHKe MOXHO BHaeTh Bce
THIIBI ONTHCAHHEIX 3/€Chb Pa3pbiBOB, XapaKTepHblE AJIS TAKHX CKJAANOK.

Tor ke cTpyKTYpHBIH maparenes, BKJAIOYAIOWMI tbJaexcypsl, mepexo-
AfillHE BO B3Pe3bl, H CTPYKTYPHI PACTSKEHHs, COCTOSIUE H3 IPalGeHoB.
M TOPCTOB Ha BEPUIHHAX, XaDAaKTePHB H AJs aHTHKANHOpHeB. [locnen-
HHE NPEACTaBJAIT COGOH 30HBI MHTEHCHBHONO M KOHTPACTHOTO MOA-
HATHS, 00pasylounecss B CKJIaivyaTeiX o6jacTax. Kommaekce CTPYKTYP,
CBS3ZHHBIA C NOAHSTHEM AHTHKJIHHOPHS, HE3aBHCHM OT €ro paHee 06-
pasoBaBUIEHCS CKIaA4yaTol CTPYKTYPH. OH HaNOXKEH HA MOCJAEAHION W
ABJSETCA CEKYyIIHM IO OTHOLIEHHIO K Hefl. Takum o6pa3oM, B 3TOM
Clydae COYETAIOTCS ABA CTPYKTYDHBIX HapareHesa: OAHMH, CBN3AHHBIN
¢ 06CTaHOBKOH TOPH30HTAJBHOTO CXKATHS (ckmapuaTocTh), APYroH —
C 06CTAaHOBKOH BEPTHKAJbHOIO CIBHra (¢excypni, B3pesnl, cGpocH).
M3 B3auMOOTHOUIEHHS 3THX MapareHe3oB CJAEAyET, YTO MeXaHHYeCKas
0GCTaHOBKa 3/leCh C TeYeHHeM EPeMEHH H3MEeHUJACh: FODH30HTAJIbHOE
CiKaTHE CMEHHJOCh BEPTHKAJbHLIM CIABULOM.

Ha nosorux aHTeknusax B COOTBETCTBHH ¢ MaJjoi KOHTPacTHO-
CTbIO MX NOAHATHS OTHOCHTE/JBHO COCEAHHX CHHEKJH3 KpaeBhie (Jex-
CYPBL M B3D€3Bl, €CJIM H IPOSIBJAIOTCSA, TO B MaJoM MacwTabe. daexcy-
Pl OOBIYHO TIPeACTaBJECHB NPEPHIBUCTHIMH NOJOCAMH HECKOJBKO GoJiee
KPYTOTO 3asieraHHs CJoeB. B3pesnl MMEIOT OyeHb MaJjyl aMILUIHTYLY.
OcraioTcs CTPYKTYpH PACTAKEeHHS Ha BepLIHHE AHTEK/AH3BL. 31ech ML
BO3BpAllaeMCs K TOH CTPYKTYpDHOH o06GCTaHOBKe, KoTopas OblIa pac-
CMOTpEHa BhiIe B pasjelie, HOCBSUIEHHOM MeXaHHYeCKOH oGcTaHOBKe
FOPH3OHTAJILHOTO DPACTSIKEHUS] B 3eMHOH KOpe, H. yCJOBHAM 06paso-
BaHAsA PHPTOB. DTH ABe OGCTAHOBKH — TOPH3OHTAJILHOTO DAaCTAKE-
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HHSL ¥ BePTHKaJbHOTO CABMra — HMMEWT OOIiHe YEPTHI, BHIpAXECHHDbIE
B 00Da30BaHUM CTPYKTYP pacCTskKeHHus, K HUM B o6cTaHOBKE BEpTH-
KaJIbHOTO CABMra npHGaB/SIOTCS KpaeBble (UeKCypbl W B3pe3bl.

3HAYHTEJbHBIE OCJ0XKHEHHS] BHOCSITCS B PacCMaTpUBAEMYIO Me€Xa-
HHYECKYI0 OOCTAaHOBKY BEpPTUKAJbHOrO CJABHra B CBSI3H C TeM, dTO B
HAaKJOHHBIX CJOSX HapyulaeTcsi TDaBHTALHOHHOE paBHOBecHe U B pe-
3y/ibTaTe B HUX MOMKET Da3BHTbCs TeUeHHe C NOAHSATHIX Y4aCTKOB B
cropony aempecchii. Oc/oXHAWINee BIHSHAE OKA3LIBAOT TaKXKe Ie-
HyJallHs ¥ HaKOIUIEHHEe OCaJKOB, BbI3BAHHbIC OTPaXKEHHEM BEPTHKAJD-
HBIX ABHMXKEHHH Ha TOBepXHOCTH 3eMJH. Teopernyeckue pacuersl IO-
Ka3biBaIOT, YTO NOXOOHBIE OCJOXKHEHHs HPHBOAAT K TOMY, HYTO 3aJe-
raHde BHILIEJERKAIIUX CIOEB MOXKET OKaszaThCs GoJiee CJI0XKHBIM, 4YeM
saneraHHe ux B OCHOoBaHuu (Muxaiios, 1983). ~ Xapaxrep mnepeme-
lleHHs MaTepHasta B CJOSX 3aBHCHT OT MHOTMX (PAaKTOPOB: JJIM-
TeJbHOCTH NpoOliecca, BASKOCTH CJIOEB, HX MJOTHOCTH, HODPMbI MOAHSA-
THit 1 NpOru6OB, HHTEHCHBHOCTH AEHYAAUHUH A I. [lpu onpeaesieHHOM
COUETAHHM 3THX (PAKTOPOB CTeKaHHE CJIOEeB C NOMHATHS B JENPecCHH
MOET NpPHBECTH K (GOPMHPOBAHMIO BHYTPH TNOC/IEAHHX BTOPHUHLIX
NOXHATHH B BEPXHHX CJOAX, MOAHSTHI, He HMEIOUIHX KOPHEH B CTPYK-
Type OCHOBAaHHSA. .

Posib B CTPYKTYpOOODaA30BaHHH 3THX MPONECCOB BHYTPHCJOHHOTO
nepeTeKaHus MaTepHaia B CBA3H ¢ JH(epeHUHPOBAHHBIMH BEPTH-
KaJbHbIMH [BHXKEHHSAMH GOJOKOB 3€MHOH KOPH ellie AOJXKHA ObITh
H3YyueHa. , : : :

B 3aK/JI0UeHHe 3TOrO pasjiesia CKaXeM, YTO CKJIaJKH NONepeyHoro
#3ru6a OTMHMUYAIOTCH OT CKJAANOK MPOAOJNbHOrO H3rHba M TeYeHHs He
TOJAbKO MOP(OJOrHYECKH, HO M fI0 CBOEH HCTOPHH: OHH Da3BHBANTCA
JUIHTENbHO, OLHOBPEMEHHO C HAKOMJEHHEM OCaJKOB (KOHCeJUMeHTa-
IHOHHO), TOTKA KaK CKJAaJKH APYTHX THIOB, NO-BHAHUMOMY, BCErla 06-
pa3yioTcsi KpaTKOBDEMEHHBIMH TOJIYKaMH, (asamH. Ectb MHOrO 0Ole-
TO MexJAy npoueccom OOpa3oBaHHsS CKJIafO0K nonepeyHoro Haruba -
TABIGOBO-BOMIHOBHIMU  MeJJEHHBMH  KoJaebaTebHBIMH  ABHKEHHAMH
3emMHO Kopel. [103TOMY HeKOTOpBHIE HCCJELOBaTesNd M0Jaraior, H9To
CTPYKTYphi NOMepeyHoro uaruba cnoes BooOlle He CJeLyeT OTHOCHTDL
K CKJaJKaM, a HajJo CUHTaTb MX CTPYKTypaMi oco6oro Kjacca.
C. A. 3axapos Ha3blBaeT MX, HampxHMmep, aHaKHMaMH (BHIYKABIE
$opMH) M KaTakuMaMH (BOTHyTbie (OPMbI), HCKJiodas 3 Kjacca
cxaagoK. OnHako 3TOT NMOAXOA K npobjeMe CTPYKTYpP NONEPEHHOro H3-
rufa He MOJY4UJ pacnpocTpaHeHH].

MEXAHUYECKAS OBCTAHOBKA
TEHYEHMS!

B 3Toii 06CTaHOBKE OCHOBHBIM AeHOPMHPYIOIHM (aKTOPOM SBJAA-
eTcst obbeMuas cuna TsKecTd. To 06CTOATENBCTBO, YTO CHJIA. NIPHKJA-
IbIBAETCS HEMOCPEACTBEHHO K J000# YacTHUE NOPOAEI, CO3AaeT NpPHH-
HHiFaJbHble OCOBEeHHOCTH mpouecca AegopMauiH, OTAMYHBIE OT . TeX
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YCJIORHI, Korda nedopMmanus BLI3BaHa JIOBEPXHOCTHLIMH cH/IaMmu. [Ipm
A€HCTBUH NOBEPXHOCTHBIX CHJ OGBEMBbI NOpOJ, Haxoisulivecs . B OTAA-
JI€HHU OT MECTA NPHUJIOKEHHS CHjl, MOTYT OBITh Ae(OPMHPOBAHB TO/b-
KO mocJje TOro, XaK Ha HHUX MeXaHHYeCKH BO3EACTBYIOT 6JIOKH, pac-
NOJIOXKEHHbIe OJivXKe K MCTOYHHKY cuia, Iloj aeficTBHeM o6beMHOHR
CHJIBI JIIOGOH y4acTOK TIOPO&EI MOXKET Ae(OpPMHPOBATHCA  CAMOCTOS-
TEJIbHO, B TOH HJIM WHOH MePe He3aBHCUMO OT Aedopmaluuil B OKpyxa-
IOIIUX ero 6J0Kax. : , . S . o

Hedopmaunuu, BrisbiBaembie OOBEMHOH CHJIOH THAXKECTH, 06pasyior-
Csl IIDH CTEKaHYH -JIOPOA (BBHAY: HX [OJI3Y¥4ECTH) TIOH YKJIOH, KOTOPHIik
BOSHHK KaK pe3ysbTaT BePTHKAJbHHIX ABHXKEHHH 3eMHOH Kopnl. Taxoe
CTeKaHHe HAaNpaBJeHO CO CKJOHOB . MOJHATHH B CTOPOHY COCEAHHX
zenpeccuit. [ledopmauuu .no toi xe NpHYHHE MOTIYT BO3HHKATh TpH
PaCTeKaHUH, UTAaCTHYHBIX MACC TOPHBIX NOPOJL MO FOPH3OHTAALHON MO-
BEPXHOCTH, €C/JIM CKOMJIEHHe 3THUX NMOPOA 06pasyeT CJOH HJIH MAaccHs,
He NOANEPXKHUBAEMBIH COGOKY NpYrHMHM maccaMHd. HakoHeu, omu MOryT
GEITh Pe3yJbTATOM .- ABHKEHHS IJIaCTHHECKHX MacC BBEPX, BEPTHKAb-
HO H/id HAKJAOHHO, HTO, NMPOHCXOAHT HPH HaJHYUY HHBEPCHH MJIOTHO-
creil. e . ox S :
Paccmorpum HekoTophle ocoGennocTH CTPYKTYpPHHIX ¢opM, 06pasy-
IOIHMXCSA NPH CTEKAHHH ; NIOPOJ, TNOX YKJOH, IPH PacTeKaHHH H npm
BCOAIBIBARBH. oo« 1y 2w, o - - T ,

HauGonee mpocThiM pe3ybTATOM CTeKAaHHS CJOeB FOPHBIX TOPOK
HOZL YKJIOH fBJSIETCA CMATHE 3THX CJ0EB TaM, L€ CTEKaHMe TOPMO3HT-
Ci H OCTAjjaBAMBAETCH. B eFexamolmeM noj ykaoH mox JeHcTBHEM CHJIb
THKECTH MacCHBE Da3sBHBAIOTCS - PACTATHBRAIOIIME HANDSIKOHHH, MO-
CKOJIbKY HHXKHAS 4acTh MaCCHBA NDHUXONHT B JBUXKEHHE. TIepBasdt, 2 3a-
TEM JIBHIKQHHE,DACTPOCTPZHACTCA HA BEPXHHE yacTH MaccuBa. Ho Tam,
TAE -3Ta . CTOKJIONIAs .MacCa BCTPETHT - CONPOTHBJICHHE (B CBSI3H, Ha-
NPHMED, C-H3M@HHBILMMCS YKIOHOM), HHXXHHE YacTH MaccHBa 3amel-
JAIOT JIBHXEHHE HJHM. COBCEM + OCTAHABJHBAKICH, M NMOA MPOAOIKAI0-.
AUHMCsl; NaB/ICHUEM - BBIIIEJIEKAWUX YacTefi = B MacCHBE MPOHCXOIHT.
CME€Ha DACTSKEHHA CKaTHeM.. Eeld CKIOH 6b1 6B COBeplIEHHO poB-
HLIM, -TO CJOH, CT€Kad -C:HEro, MOJ/KHBE GhITH O CMATLCA B CK/IALKR
TOJNBKO Ha-NOACTYNAX K €OCeAHeH AEHDECCHH, IJe CTEKAHHE 'LOJNKHO
OCTAHQBHTLCS; JIQSKOJNBKY YKJIOH: KoHYaeTcsd. QLHAKO CKJIOHBI TEKTO-
HHYECKHX NOAHATHH, Kak NPaBHIO, GHBAIOT CTYNEHYATHIMH, H KAXKLAST
TaKas .£TyNeHb. -COCTOUT H3 KPYTOTO YCTYNa, ¢ KOTOPOTO MOXET IpOH-
30HTH CTEKaHHE ¢JIoeB, U TOJIOrOH MJIOIIAAKH, HA KOTOPOH 3TO CcTeka-
HHe TopMo3HuTCsA. Il03TOMY rpaBHTalMOHHAST CKJIAAYaTOCTh MOMKET
TIOKPBIBAaTh BeChb CKJIOH, XOTA B Hell 0653aTeNbHO HOJKHA  HAGJIIO-
AaThbCsl HEPABHOMEPHOCTb: MOJOCHl YCHJIEHHS CKAAA4aTOCTH MOJIKHBI
UEPENOBATECA € MOJOCAMH GOsiee CHOKOAHBIMH. 30HHB  CKYYHBAHHS
CKJIA/I0K JOJIKHBI YePeloBaTbCA C 30HAMM pacTsikeHus. Takas Hepas-
HOMEPHOCTb B CKJIaA4aTBIX CTPYKTYypax HeHCTBUTENbHO HaG/I0XaeTcs
Ha CKJIOHAX' AHTHKJIHHODHEB H BO MHOTHX ‘CJAyYasX OHa MOXET OHTb
OGbsCHEHA MMEHHO -3THM MEeXaHH3MOM (cm. puc. 46). TpaBurTanHoH-
Hble CKIAAKH, NOAGGHO CKJafKaM MPOAOALHOTO H3rHOa, COTIPOBOXKAA- -
IOTCS - YemsyH4aTHIMIF HAABUTAMHY. '

LTI t .
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Bosiee CJOOXKHBIMH TPaBHTALMOHHHIMH CTPYKTYPaMH SBJAOTCA
TeKTOHHYECKHE NOKPOBBI, CPEAH KOTOPHIX MOXKHO BBIIEJNHUTH TOKPOBLI
pacTeKaHHsi, IOKPOBbI-HaBeChi, IOKPOBBI = CKOJIbXEHH: ¥ IOKPOBEHI
-CTEKaHUS.

ITokposer pacTexkanus TOAOGHH pPacTEKAIOUMMCA KOHTHHEHTAJb-
HBEIM JefHHEKaM, Ecjap A0OCTaTOYHO BHICOKHA MAacCCOHB NODOJ, 3ajeranw-
IIHf Ha TOPH3OHTAJNBbHOM NOBEPXHOCTH, HE HMeEeT MOANEPHKKH C KaKoH-
AH60 CTOPOHBI, TO BCJEACTBHE MOJI3YYECTH MACCHB OyleT MeIJeHHO
pacIoN3aTbCst B 3Ty CTOPOHY, MOKPbIBas BCe GOJBIIYIO NJOMIAAD H
COOTBETCTBEHHO OCeaasi M yMeHblias CBOKO BhICOTY. [IpepnoJnaraercd,
YTO TaKHe NOKPOBHl PacTeKaHHs INMPOKO PacIpOoCTpaHeHbl B KaJelo-
wugax CKAaHIWHABHH, Te OHH DACTEKAIOTCS OT LEHTPANbHOH HaCTH
3TOH 06/1aCTH Ha BOCTOK, B CTOPOHy BaaTuiickoro wmura.

ITokpossi-Hasecs. COOTBETCTBYIOT HauaJbHOM CTajWH 06pa30BaHUSA
NOKPOBOB CKOJIbXKEHHsl M CTeKaHHus. J[IBHKeHHe MacCHBa TOPOA Ha
VKJOHe Hayajoch, HO MaCCHB 3TOT €lle He OTIAENHJCA OT CBOEro KOp-
Ha. Takue CTPYKTYpHl SBJSAIOTCH Pe3yJbTATOM DacTeKaHus BepxHe#
yactH 6a0Ka NOPOJ, NOAHATOTO Bhlule cocefHHx Osoxos. Cuauana
3TO UHCTO NJ1ACTHYECKOEe pacTeKaHHe, NMOJOOHOE TEYeHHI0 MOKPOBa
npeibiayiiero Thna. Pasnuune ¢BCTOMT B TOM, YTO HOZHATHIH OJIOK
NpOLOJIKAeTC B rAyGHHY, Tie OH OrPaHHYEH OT OKPYXKAIOWHX NMOPOA
BepTHKA/JbHBIMH pa3puiBaMH. O MOKpOBe MOXHO TOBOPHTbH, KOTJa
Pa3phiB, OTPAHAUKBAIOIIKA MOXHATHIA OJOK H ABNAOWMNCA Ha TIy6H-
He BEPTHKAJbHHIM B3P€30M, CTAaHOBHTCA BBEPX.BCe GoJjiee MOJOTHM —
BIIOTh A0 TFOPH3OHTAJBHOTO moJoxKenus. I[lo aTOMy paspmiBy CO CTO-
POHH TOAHSTOrO GJOKAa HaBOJAKHBAETCS Ha OKPyXaiolue TNOpOIH
TEKTOHHYECKHH TOKPOB, 06pa3ylolkil KakK Obl HaBeC HJIH KO3BIPEK.

Ecau gBurathesi BAOJb Pa3phiBa 10 3PO3HOHHOH NMOBEPXHOCTH, TO
MOXHO YBHJeTb, KaK B OJHOM MecTe NOAHATHIA 0JOK OTrpaniieH Bep-
THKaJbHEIM Pa3phiBoM (B3pe3oM), a B APYroM — HMeEET OTOPOUKY B
BHJe TEKTOHHYECKOro MOKDOBA, MOTOMY UYTO NEPEXOA OT BEPTHKAJIbHO-
ro paspelBa K HAKJIOHHOMY H TOPDH3OHTA/JbHOMY NPOHCXOAHT TO Ha
OAHOM, TO Ha ApPYroit BecOTe pejbeda.

Ha puc. 145 u3o6pakeHnl TPH NPOGHUIsA Yepe3 KPBIJIO TiopuHTcKo-
ro MOZHATHA, KOTOPOe OJLHOBPEMEHHO sBJseTCS KPBUIOM TIOPHHICKOH
nenpeccun (IAP). TMogustne u aempeccus o6pasoBajHCh B Ipouec-
Ce BepTHKAJbHHX ABHXKeHMA seMHOH Kopnl. Ha puc. 145, a BuuHo,
YTO rpaHHlla MexAy MOAHATHEM H JenpeccHell BhpaxeHa ¢uekcypou.
Ha mpodusne Ha puc. 145, 6, IpOBeAEHHOM uUepe3 Ty e TPAHHLY, C
HEKOTODHIM CMeIeHHEeM 110 MPOCTHPAHHIO, (JeKcypa CMEeHHJIach Kpy-
THIM HajaBuroM. Haxosen, Ha npodunae Ha pHc. 145, 8, NMpOBEAEHHOM
ellle JaJjblie MO NPOCTHPAHUIO, KPYTOA HAJABHT CMEHHJCs 0JiM3 MOBEpX-
HOCTH TeKTOHHYECKHM MOKDOBOM, [IepPeMEelIeHHBIM IO BOJHHCTOR
TIOBEPXHOCTH HA paccTosHHe cBHe 1 KM.

AHajoTHUHbIE NOKPOBH-HaBech HaGmwopalorcs B CesepHom TsiHb-
Illane Ha rpaHuUaxXx MeXAY NOAHATHIMH OJIOKaMH M [eNpecCHMH,
AMIIHTYAa NOKPOBOB 3TOTO THIIa MoxeT aocTurate 10 kM u Gouee.

ITokposer cxoavocernus o6pa3oBaHH MayKaMHU CJIO€B, COCKOJb3HYB-
IUMMHA 1O NJACTHYHOH NMOACTHJIKE, B POJH KOTOPOH BHICTYNAIOT CEPHH
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Puc. 145. Tpu mnapamiensHBX TPOGHIS. uepe3 TIpaHully Mexay TIOPHHEICKHM
nogusitneM u Tiopunrckoii menpeccueir (I'JIP). Ilo 3. Tpym6ty. Ilo npocrupa-
HHIO (JIeKCypa TIEPeXOAHT BO Bce GoJsiee MOJIOrHH HAXABUT B pe3yJbraTe IpaBH-
TAllHOHHOFO pa3BaJMBaHHUsA TOXHATOrO Osoka: a — duaekcypa; 6 — KpyTol Ha-
ABHT; 8 — TeKTOHMYECKHH MNOKpoB-HaBec. Ha jpeBnux rpanurtax (Gr) Jexur
HeMIpepHIBHAS CepHA OTJOKEHHH OT HHMKHENepMCKHX [0 BEPXHETPHACOBHX

cJI0eB, 3aJjeraioliue Ju00 B NOJOIIBE NMOKPOBA, JHGO B KPOBJe NOA-
cTunaWux nopod. Ilpu atom caoH BHYTPH NMOKpoBa AePOPMHPOBAHH
cnabo. Ha puc. 146 nsobpaked nmpuMep moKpoBa 3TOro THma. CKOJMb-
XEHHe NPOUCXOJHJIO MO MOJCTHJKE THICOHOCHBIX IVIMH TpHaca. B mo-
KpOBe yYacCTBYIOT NOPOABI TpHAca, IOpHl, MeJa W INaJjleoleH-301eHa.
CKOJIbKEHHIO COCOGCTBOBAJO M 3ajleraHHe B KPOBJe MOJLCTHJAIOUHX
MOPOJ NJACTHYHBIX OTVIOXKEHHH MaJeoleH-301eH0Boro ¢iuma, Buytpu
TIOKpOBa CJIOH MOYTH He Ae(GOPMHDPOBAHH; OHH COCKOJb3HYJH LeJbHbI-
MH KPYIHBIMH GJIOKAMH,

OKpOBb. CTeKAHUA HA3LIBAIOTCH TaKXKe TMOKPOBAMH [eJbBETCKOTO -
THIA. BHyTpenHee cTpoeHHe TaKHX NOKPOBOB Onpejessercs <«dHry-

222



PaMH TeueHHS» CJAralOLIFX €ro NJacTHUHHIX mopox. Ilocaeanne pac-
MJHBAIOTCH B HampaBJEeHHH YKJIOHA, H MX BEPTHKAJIbHAsi MOILIHOCTb
ymenbmaercs. «CTpyn» noroxa HaberaloT ADYr Ha JApyra, U TaukH
.C/I0eB TIOABOPAUMBAIOTCA M 3aKpyuHBaloTcA. JTO BejeT K obpasoma-

Movls Fetale
T PE

Puc. 146. CxemaTtwyeckuii npoduib depes Bepxuecapoiickue Ilpeanbmu, Ilpumep

[OKPOBA CKOJbXeHHA: [ -— MoJjacca; 2 — ¢anw; 3 — MeJoBbie OTIOXKeHus;, 4 —

JIOPCKHE OTJNOMKEHHA; 5 — CUNCOHOCHHE OTIOKEHHA TpHaca; 6 — KpHCTaIHIe-

ckue mopoas: I— apToxTon, 11— yabTparenbserckas 3oHa, I1I—cpenusis npe-

anpnufickass 30Ha (NMOKPOB «Meiman»), IV —BepxXussi fpeaibnuiickas 30Ha

(6pekunesriit nokpos), V —3ona Mopkas - (aBroxtoH), VI-—30Ha BHEUIHHX
KPHCTAJVINYECKHX MACCHBOB

HHIO JIeXauHX, CIJIOCHYTHIX B BEPTHKAJbHOM HaNpaBJeHHH H3O0KJH-
HaJbHHX CKJaJOK, HarpOMOX/EHHBIX APYr Ha Apyra. Muorue <kiaaj-
KM OK43BIBAIOTCH HEMOJHBIMHM, TaK KaK OTJeJbHHE NaykKu CJIoeB ULe-
JHKOM TNepeXHMaloTcs H passajbuoBmiBaiorcd. [lostomy B paspese
TIOKPOBa HepeAKo HabJjiofaeTcss NPHUYAIMBAs IepeMexaeMoCTb. CTpa-
THrpadHuecKux noapasaenesnii. CTpyKTypa moxer eme GoJsuie yc-
JOXHHTbCA, €cii 06pa3oBaBLIHiCS MOKPOB MOMBEPrHETCA IIOCJCAYIO-
UM CKJajyaThiM HJM pa3puiBHbiM Jdedopmauusam. Ha Hero moxer
HaJIBUHYTbCS APYroil ROKPOB H CBO€H TAXKECThIO YaCTHYHO €ro pasja-
BHTb M BBIKATh H3-NOA cebsa. [lopcTHaAalolMe NOPOALI BHHUMAIOTCH
MO 3HMSAIOLMM Pa3phiBaM BHYTPb TOKPOBa (OCOGEHHO €CJIH BhIlIeJexa-
IHe MOPOAH! TsAXKejee MOACTHAAINX). -
TopH3oOHTa/bHEIE TIepeMelleHHsT IOKPOBOB «CTEKaHHsi» AOCTHTaloT

JECSITKOB KHJAOMeTPOoB. Takue MepeMellieHHss MPOHCXOAAT He B OAUH
TIpHEM, a Pa3BHBAIOTCS NOCTENEHHO, MHOTOKPATHO BO30OHOBJIASCH IO
Mepe DacIUHPeHHss H yCHJeHHsS NOJHATHSA, C KOTOPOTO MOKPOB CTeKaer.
VKJ0HH, HeOOXOAUMBE 1Js 06pa30BaHHS MOKPOBOB CTEKAHHH, a TaK-
XKe NOKPOBOB CKOJIbXKEHHSI, CTeKalollMX H COCKaJb3bIBAIOLINX OYEHb
MeJJICHHO, B TE€UeHHEe MHJIJIMOHOB JeT, MO-BHANMOMY, KpaliHe MaJjbl H
HE NMpeBBIIAIOT OAHOTO rpajyca.

- Ha puc.,56 Gbl1 u306paxeH THNHYHBIA WApbsaXK reJbBETCKOrO THIA,
B KOTOPOM MOXKHO PasrJIsiieTb BCE Te OCOOEHHOCTH BHYTPEHHEH CTPYK-
TYpbl, 0 KOTOPHIX 3JeCh IIJIa PEYb. v
. B o6cTaHOBKe HHBEPCHH IJIOTHOCTH B -3eMHOH Kope o00pasyiorcs
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KaK B OCaflOYHBIX, TaK H B METaMOPpHYECKHX H MarMaTHYECKHUX IOPO-
Aax pasjiuyYHble «CTPYKTYDHl BCHJIBIBAHHA® (<HHBEKIHOHHHIE IHUCJIO- .
Kaunu», no K0. A. Kocuruny). THIHYHEIMH CTPYKTYPaMH BCIIBIBAHHS
SBJNFIOTCH spa COJAHBIX H APYTHX . AHamupoB. Kak Guio ykasaHo B
rJ. 3, HaOMIOAAIOTCA PasHble CTENEHH HATHETAHHS B TAKHX AAPAX: OT
NOJIOTOro JIMH3006Pa3HOro YTOJIMIEHHS IJIACTHYHOrO CJIOs A0 BBICOKHX
CT0JI60B, NMPOHHKAIOMMX CKBO3b BLILIEJEXKAIIHE NMOPOAH. B0O3MOXKHO,
4TO B HaCTOsllllee BpeMsi MBI HEJOOLEHHMBAeM pOJIb TAKHUX CTPYKTYp. B
cTpoeHHH 3eMHON Kopbl. JI. H. PosanoB (1981) nonaraer, nanpumep,
YTO MHOTHE MOJIOTHE KYNOJOBHAHbIE CKJIaAKH IIPEPHIBUCTOrO THIIA,
Pa3BHTHE Ha MaaTdopMax H CYHTAIOMHECSH OGHLIYHO CKJAAJKAMH IVIH-
GOBOro NMpPOMCXOXIAEHHS, Ha caMOM Jeje 06pasylTCS B De3yJbTaTe
HEPABHOMEPHOIO TOPH3OHTANLHOIO NEPETEKAHHUA C OJHHX MeCT B Jpy-
rHe HEKOTOPbIX mayek cjoeB Ha ray6une. Ilpwuem npexamonaraercs,
YTO NepeTeKaHHe MOXKET NPOHCXOIMTH HE TOJBKO B COJH HJIH TJIHHAX,
HO H B HM3BECTHAKAX.. DTa ‘TOUKa 3peHHS TpeGyer, OAHAKO, HaJbHel-
weil npoBepkd. THNHYHBIMH BCe K€ OCTAlOTCA SAPa COJSHBIX AHANH-
pos. Ecim oHHM MOCTaTOYHO BBHICOKH, TO HabJOfaeTcs TEHIEHIUS K
fiepeXXHMAHHIO HX B HHXKHEH YacTH M K Kalje- Wi rpu6ooGpasHoMy
Pa3nyBaHHIO BBepXy. BepxHusas uacTh Takof CTPYKTYPH MOXKET IOJ-
HOCTbIO OTY/JEHHTbCS OT OCHOBAHHS M JABUraTbC BBEPX CaMOCTOS-
TEJBHO. ' ,
BHyTpH AHamHpOBHIX sA€P NPH HANHYMH CJIOHCTOCTH HaGJIOAAIOT-
Csl Y3KHe, CHAaBJEHHBIE, PACTAHYTHE B BEPTHKAJbHOM HalpaBJeHHH
H30K/IHHaJbHbE cKAadKH. CJIOH MeCcTaMH PasBajblOBHBAIOTCS, BIJIOThb
JI0 TNOJIHOTO BBIKJIMHUBAHHA. DTO CKAQOKU TeweHus BTOPOro MOPstaKa
BHYTpH OOlleH CKJIaAKH TEYEHHS NEPBOro NMOPAAKA, KAKOBOH SBJSETCS
Bce auanuposoe fapo. CKaaZkaMH TeuyeHHs, B OTJIAYME OT CKAaA0K
NPOROJILHOTO H MONMEPEeYHOro H3ruGa, Mbl HasbiBaeM' HU3rHGH CJ0€B,
obpasyiouinecs Nmoj AeHCTBHEM OGBHEMHBIX HANpsKeHHA. DTH H3rHOH
TIPeACTaBAAOT Co60H OTpaXKeHHe HEPAaBHOMEDPHOTO TEYeHHS CJOHCTOTO
marepuana. CKIaakH TeYeHHs AHANHPOBHX sifep 06pasyloTcs Ha doHe
ofiiero NBHXKeHHst MaTepHasa BBEPX KaK Pe3yJbTaT TOTO, YTO JBHKe-
HHe 3TO pacnajaercs Ha NOTOKH, OJHH H3 KOTOPHIX HAYT BIepen, ApY-
rue orcrator. CBoeft pacTaHyToit (opmoll CKIaIXH BTOPOro NOPAAKA
NOXOXH Ha CKJIaJKH, OCJIOXKHMAIOLUIHEe BHYTPeHHee CTPO€HHE MOKPOBa
FeJIbBETCKOrO THNA. Ho B AHANHPOBHIX SAAPAX OHH PAcTAHYTH He [ODH-
30HTaJbHO, KaK B MOKPOBaX, a BEPTHKAJbHO.
- Bepxnuii KOMIJIEKC NMAaNHPOBHIX CKJAJOK, H3rHGAIOMHKACS NOX
JaB/ieHHeM BCIJIBIBAIOIIETO siAPA, 06pasyeT CTPYKTYPY, KOTODPYIO YKe
He/Mb3sl OTHECTH K CKJaAkaM TedeHHs. Ero cTpykTypa — ckiaajgka mo-
TIePEYHOr0 H3TMba ¢ XapaKTepHHIM PacTsKEHHeM Ha CBOJE.
A/BeKTHBHBIN MeXaHH3M BCIUIHIBAHHS WIACTHYHBIX TIOPOL B YCJIO-
BHSIX HHBEPCHH IJOTHOCTH OBIJ YKe paccMOTpeH B M. 6. TaM 6wuno
yKa3aHO Ha CBf3b DPa3MEpPOB JUANUPOBHIX CTPYKTYP C MOIHOCTBHIO
MHATAIOEro cJosi, a TaKXKe Ha POJib BA3KOCTH YYACTBYIOIIHX B AHa-
nupoBoM mnpouecce nopox. [loguepxuBanoch TakKe 3HaYeHHE pasJo-
MOB B 3eMHOHi KOpe B JIOKQ/JM3alHH JHATHPOBRIX CTPYyKTyp. [locmen- -
Hee MBI XOTeH OBl elle pa3 noAyepkHyTb. Ha okpauHax ckaagdaThlx
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30H, rle OOBIYHO MHOTO AHANHPOB, GOJBIAS YACTh MX BHITATHBAETCS
BJIOJIb DPA3JIOMOB, 06pa3ys He CTOJIbKO OKDYIJIBIE KYIOJA, CKOJIBKO y3-
KHE BHITSHYThIe IpeCHEBUJHBIE AHTHKJMHAJM, NPOTHBONOCTABJCHHBIE
'COCEIHHM IIHPOKMM H IHOJOTHM ’
cunkauHansaM. OTcioga yacro Ha-
6ronarwmascs CBsi3b pacnoyoxe-
HHSl AMANHPOBHIX CKJA8J0K C TIJbI-
GoBOH CTPYKTYpO# KecTKoro ¢yH-
JaMeHTa: JHAanKpbl Haubojee ua-
cro HabamojanTcs KakK pas Haj'
HIBAMH MeXay ranibamu. Hanpa-
Mep, ranl6oBoe. nofuATHe (yHAa-
MeHTa MOXeT OHITb OKaHMJEHO o o
BBEDXy  ABYMSA LUATIHPOBHIMU = ) By
.CKJIajkaMH—«ymamu» (puc. 147),
OueBHAHO, YTO B3pe3Hl, Pa3AeNsO- Puc. 147. JloKaiHsauus AHANMPOBHX
une TAbI6H GYHAAMEHTA, NpOoAOJI-  CKJIAAOK HAA PpasjOMaMH B IKeCTKOM
KAIOTCA B OCAJOYHOM Yexge B Pop- byrnamente (cxema):
] . g sf. ] — 0CamoYHHH - 4eXoJ; -2 -— MJacTH4-

Me P«33PHXJ1€H§HX‘-‘,36%, no kOTOPH_'u'l,‘_ HHE NOPOAH HH3KON MJOTHOCTH| 8 —
H ‘npOH‘CXOn@-ehﬂeJIDEHHe AHAUPO~ nopoanl yHxaMenra -
BLIX . CK/AZi0K, €C/IH HaNHUHe HH- o .. ‘ Uk
BEPCHH NIEOTHOCTH U MJIACTHYHBIX nopb%‘ €03HALeT K 3TOMY VCIOBHS.

HHrepecHoe ocioxHeHHe HabaOxaeTcs Hi _TIOBEPXHOCTH TJIyGOKO
Pa3MHITBHIX [VIMHSHBIX silep HeKOTOPbIX aHTHKJIHHaje# Ha Kepuencxom
nonyocrpoBe. CliOXKeHHBIE KPYTO3aJeTAOMUMH CHJABHO Da3BaJblio-
BaHHBIMH CJIOMH MAHKONCKAX (OJMIOLIGHOBHIX — HHIKHEMHOIEHOBHIX)
TJIMH, 3TH A/pa OCJIOXHEHBl «BJABJCHHBIMH MYJbJaMH» — OKPYIJIH-

AHCKCGEBCKaﬂ AHTHKNHHaNL
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—

Cnrocapesckas aHTuknHans
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250_N(1s;__;,‘ ,Nflﬂl'l N1TT \ ;\sz Nf“(g N‘1?;'n N133 Nﬂ
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(=g NN
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250 _N151+2 @\quf’\\\\§~ + |
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Puc. 148. BnasnenHHe MyJbAH B CKJIAAKaX HarHeTaHHs:
a — BIaBleHHHE MyJbIH Ha CBOJe IVIMHAHOH JQManHpoOBOfl aHTHKJIMHAJR
. (nnan), Kepuenckmit mosiyocrpos (mo A. 1. Apxaﬂrenngomy H 1p.); 6-'—TQ
ke B paspese (mo H. B. JleGexesoit)
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MH CHHKJHHAJbHbIMH BINAAUHAMH, 06pa30BAHHBIMH IIECUaHHKAMY H H3-
BECTHAKaMH MHOLeHa (puc. 148). DTH MyJbAnl BOSHHKJHK B CBSA3H C
TEM, YTO TJHHBl sApPa BBUKHMAIOTCS N0 NepudepHH pasMHITOH YacTH
TNOCJIEAHEN0 IIOJ TSXKECTbIO BHILIEJEXKAUHX T[OPOA CHJIbHEe, YeM B
HeHTpe sApa, YAaJEeHHOrO B Pe3yJabTaTe 3PO3UH OT NOKPHIBAIOLIHX MO-
poa. B pesynpTaTe cepelMHa siipa OTCTAaeT, M 3/eChb COXPAHAITCH
MHOLEHOBBIE OTJIOXKEHHS, yXKe pasMblThie 10 mepudepuu. B naibueit-
HleM OTHOCHTENbHO TSKEJble MHOLEHOBLIE MOPOABI KPYMHBIMH I/H6a-
MH TOCTENEHHO MOrPyXkaloTCsi B OTHOCHTEJNBHO JIErKHEe MaiKOICKHe
TJIBHBI, KOTOPBIE OTXKHMAIOTCSI B CTOPOHH. [JIbIGH TMpHHHMAaIOT QopMy
OKpYr/blx Guiofel, obecrneyuBaloOUlYl0 HaHMeEHbIIee TpPEHHe IPH MO-
TPYXEHUH B TVIHHBL.

FpaBuTannonHble CKJIaJKH «BCIJIBIBAHHS» 0GPa3yloTcs HE TOABKO
B OCaJ0UHBIX MOPOJAaX, HO ¥ B KPUCTANLAHYECKHX HHTPY3HBHHIX H Me-
TaMop$hHUEeCKHX NMOPOJAX. : :

V [PU— e g Ve e v

'O 1 2KM
e |

B (28

71 7~
NN/

NN

Puc. 149. T'neficopme Kynmoa # Bais B mratre Mospuneng (CHIA). Tlo
I. Knoocy: ' .
1—8 — HAXHemaleo30HCKHe MeTaMopHueCcKHe MOpoAn; 4 -—rHelic; § —
rpaHuT

Ha puc. 149 n3o6paxeHB I'DAHATO-THEACOBHIE KYNOJ M BajH B
mtate Mspusenn (CHIA). Hepexko Taxue Kymosna COCTOAT U3 I'DaHH-
Ta B CPeAHefi 4acTH W OKDYXKAIOUMX €ero MHIMaTHTOB M THEHCOB —
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Bo BHemmHel. Jlns ux nepudepun XapakrepHa IJIOCKas TEKCTypa, mHa-
paj/ieJbHas TpaHHIam MaccuBa. PasMmepn  KyinoJoB KOJIeBJII0TCSL OT
HECKOJbKMX A0 AeCATKOB KHJIOMETDOB.

QOuelib ‘BaXKHYI0 POJib B CTPOEHHH CKJIAAyaThiX 30H MrpaioT riay-
GUHHBIE JHANHpBL, CJIOXKEHHBIE MeTaMOPOHICCKHMH ClaHUAMH HH3KOH
¢taguu MeTaMoppHu3Ma — OT (UJJIATOE A0 3€JIEHBIX CHAHIUEB. Baaro-
Aaps CJOUCTOCTH M CJAHLUEBAaTOCTH B STHX NOPOAAX 0co0eHHO XOpOoIOo
BHIHH BHYTDEHHHE CKJajKu TeyeHHs. Takue MeraMopuueckue AHa-
IHPE MMEIOT OOBIYHO JIMHEHHYIO BHITAHYTYIO tdopmy. ITO CBfI3AHO €
TeM, 4TO HX MOJbEM TpPHYPOUHBAETCH K FYOHHHBEIM Da3joMaM. Buen-
psafick B BhllUeJeXall¥e NOPOABI, OHH DPA3ABHraioT MX B CTODOHM
cMHHAIOT B ckaagku. [Tocaeanne oTHOCATCA yKe K THNY CKJAALOK MpPO-
N0JIbHOTO H3THO6A, MOCKOJbKY OHH 00pPa3oBaJ/IHCh NMOJA BJIMAHHEM BHEILI-
HEro ropu30HTAJbHOIO JaBJEHHS.

Ha puc. 47 6but #306paxeH npodHib yepes boabwo# Kapxascku
xpeGer. B oceBoii yacTH ero BBLAC/IAETCA rAyOGuHHHHA  AMANHp, CJO-
JEHHBIl HHXKHEIODCKAMH CJaHIlaMH, HaxoldAllMMUCH B HauaJbHOH
CTafuu MeTaMopdusMa. SIApo AHaNUpa OCHOKHEHO KPYTHIMH H3OK/IH-
HaJbHBIMH CKJajikaMH TeyeHus. Ilo obe CTOPOHBL OT AMANHPOBOrO
siApa 1OA BO3JAEHCTBHEM €ro Pacmupaiouiero JeHCTBHA CJIOH cpenHeH
IOpH H 0oJiee MOJIOAbIE CMATHL B CKJIaJKH TNPOAOJIBHOIO usrunba, XoTo-
pHe Ha I0XHOM CKJIOHE XpeOTa OCJOMHeHB HaJABHraMu M BMECTe C
nocaeHHMH 06pa3yioT delyHduaTyio CTpyKTypy. :

C rayOMHHBIM AHANHPOM CBA3aHHl [yGHHHBHIE TEKTOHHYECKHE IO-
KPOBbHI, Ha3HBaeMbie TAKXe HOKPOBAMIU NEHHUHCKO20 TUna. Owuy npen-
CTaBJSIOT COGOH OCJAONKHEeHHe rAyOHHHBIX QHAnHPOB. BepxHsa dacTh
ZHAMMpOB HA HEKOTOPOH CTaJHH MOAbeMa HAKIOHACTCA K HAJABHraercsd
Ha npujerapouide nopoisl. Haasuranue MOXKeT NPOUCXOAHTH B OMHY
W pa3Hble CTOPOHH rPHGOOGpasno. [IpHMepOM MOTYT CIYKHTH Ilen-
uuHckue nokpoBn llIsefinapckux Amenm (puc. 150).- OHu CJOXKeHH
MeTaMOp(H30BaHHBIMH ¥ TI'DAHUTH3UPOBAHHBIMH MOPOAAMH MaJe030:
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Aapcruit MaccHs 7 ' '
For B B [ EE

Puc. 150. Tlewnunckue TeKTOHHYECKHE TOKPOBEI iselimapckux Aabn (0o
‘ 3. Aprany):
] — TpeTHUHEE TPAHHTE; 2-— APEBHHE KPHCTAIHYECKHE LODOJE; 3 — HmKHEA
Me3030ff TEHHHHCKHX TOKpOBOB; 4 — aBTOXTOHHHI Me3030f; 5 —soueH (Quuur
reIbBeTCKUX TIOKPOBOB M aBTOXTOHA)
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M Me30305. BHyTpeHHee CTpOeHHe MOKPOBOB 3TOrO THIA, KakK H Iefb-
BETCKHX IIOKDOBOB, IpeAcTaBJsAeT co60OH HArpoMOXKIeHHE JieXKayHX
CHJIBHO DPACTAHYTHX B TODH3OHTAJbHOM HalpaBjieHHH Da3pajbIOBaH-.
HBHIX CKJAJOK. AMIIUTYJa NepeMelleHus TaKuX NOKPOBOB H3MEPAETCs
HEeCKOJIbKHMH JEeCSTKAMH KHJIOMETPOB.

INocsie BenyiBIBAHHSL W NMOTEPH BOABl MAaTepHa] IMyGHHHBIX MOKPOs
BOB CTaHOBHTCSH Bce OoJiee TaxennM. IIpH3HAK 3TOr0 MOXHO BHIETb
B pasfaBJHBAHUH BHILIEJEKAUIWMH TOKPOBAMH NMOPOX ABTOXTOHA WJH
ApPYrHX MOKDOBOB, 3aJeraiouUlHX HHuxKe. Takoe pa3faBJMBaHHE Bepx-
HHAM IIEHHHHCKHM [OKDOBOM HHXKeJ/IeXAalllero NMOKPOBa BHIHO Ha pHC.
150: nokpos Monrte-Poxa pasgaBun mokpoe Cen-BepHap u Bbkan
€ro m3-nmoj cebs.

KakoB Xe OCHOBHOM ONO3HaBaTeJbHBIH IPH3HAK CTPYKTYP Tede-
#us? Ecan B ckaajKax KaK IPOJOJBHOIO, TaK M NONEPeYHOro Harnba
BCE YACTH CKJaJOK MEXaHHYeCKH TeCHO , OBA3aHH JPYr C APYroM
aHTHKJHHAJbHASA CKJAaJKa PacTeT, OTOMY YTO €€ «IOATaJKHBAIOT» CO-
CeJHHE YYaCTKH TOPOJ, TO B CKJaJKe TeYeHHS 3aMKOBast 4acTb aH-
THK/IUHAJAH JBHKETCH CAMOCTOATEJNIBHO M MOXET ONepexaTb B CBOEM.
ABHXeHHH OoJjiee rayGoKHe 4YacTH TOf Ke ckiaagku. OTcioga pactd-
HYTOCTb CKJaJOK TeYeHHs B FOPDH30OHTaJbHOM HJIH BEPTHKAJbHOM Ha-
DpaBJeHHH, NepeXHMaHHe HX GJIH3 OCHOBAHHS, BO3SHHKHOBEHHE Beepo-
o6pasHbX (QOPM, TOJHOEe pasBaJjblieBaHHe HEKOTOPHIX cJjoeB. PpOH-
Ta/lbHasl YacTb CKJIAAKH MOXET NPH 3TOM NOJHOCTbIO OTAEJNHTBCH OT
Gonee rayGOKHX uacTeli M JBHIaTbCs BHH3 HJM BBEPX (B 3aBHCHMO-
CTH. OT TQrO, HMEEeM JIH Mhl Jg/0 CO CKIaZKAMH CTEKaHHS HJIH BCIVIH-
BaHHA) CaMOCTOSITENBHO. C : ,

U3 3TOro MexaHH3Ma BHTEKAIT H OCOGEHHOCTH TeX Pa3phIBOB, KO-
TOPHIMH CONPOBOXKAAIOTCH COKJAAAKH TeYeHHS. DTO IPEeHMYLIECTBEHHO
PaspHBH. B3KOrO CKAJbIBaHHs, 00pasylollHecs Nocje OueHb 3HAUYB-
TeJIbHBIX IJIACTHYECKHX JAe(OpPMAlHH M 3HAYHTEAbHONO DaCTATMBAHHUA
H. yToHeHHs cjoeB. ITonoxeHHe 3THX paspbiBOB GJHM3KO K NOJIOXKEHHIO
CJI0€B: OHHM TOYTH NapaJ/uleJbHBl NOCTAEIHHM M BMECTe C TeM HapaJ-
JieJIbHBl OCeBBIM NOBEPXHOCTAM CKJaxok. IIpH ckiamxax cTekaHHS 3TO
OYeHb IMOJIOTHE HJM HBIPSIIOIHEe HAJBHTH, IPH CKJajKax BCIJbIBA-
HHA — KpyTole B36pocml Hau B3pe3bl. OCHOBHOe 3HAYeHHE HMEIOT
pPaspeiBbl, OTHeNfIOllMe TJIYOHHHBIH JAUANHP OT OKPYXKAIOMUX NOPOJ
HJH TEeKTOHHYECKHH MOKPOB OT aBTOXTOHOB. C HHMH CBSi3aHH pa3HO-
ofpa3Hble TEeKTOHHTHL.

" 3mech yMeCTHO BEPHYTBbCS K BONPOCY O CJIaHIEBATOCTH. Heoggo-
vxgamo OTMEUaNoCh B JIHTEPAType, UTO B METaMODGHUECKHX MOPOAAX

aHHEBaTOCTb ‘WacTo OHBAaeT mapaifenbHOR cJaoAM M H3rubaercs B
CK1aaku BMecTe ¢ HHMH. BeposiTHO, NaJieKO He BO BCEX CAydasX 3TO
3akJroueHHe OOOCHOBaHO: MeTamopduyecKas AuddepeHUnanus NpH-
BOAHT K Pa3BHTHIO THEHCOBHAHOCTH, KOTOpAas HHOTAa NDHHAMAeTCH
reoJIOTaMH 3a CJOHCTOCTb, TOTAA KakK B JAeHCTBHTENBHOCTH OHA TakKo-
BOil He aBJseTcd W o6pasyercs IO KJIHBAaXy, IOJHOCTbIO MaCKHPYys
HCXOAMYIO CIOHCTOCTb. .

PlapannenssM cJlaHIEBAaTOCTH M CJOEB BIIOJHE 3aKOHOMepeH Ha
KPHUUIbAX H30KJMHAJbHEIX CKAaJNOK, B €CJH 3aMKH CKJIaloK pasjaB-
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JIeHB U TJIOXO PAasJHYUME], TO CeRYILHH xapaKTep KJIHBB}Ka MOXKeT
yCKOAB3aTh OT HabmofgeHus. O6MaHYHMBAs NMOCHOHHOCTh KIHBaXa MO-
XeTr ObITb CBS3aHa TakKXe C NMOBTOPDHBIM HajloXeHMeM APYr Ha Jpyra
cKJIafuaThix AedopManuil, korga KiHpax ‘Ho8BoH NoBepXHOCTH NMpelbl-
JAylleil TeHepauUH Hsmﬁaerca B cmanxn ﬂbcneny«}omeﬁ “ reHepanuu
(cM. Huxe). - .

OxHako BO MHOTHX APYrHX Caydasix nap‘a.n.ne.nuaM CAAHUEBATOCTH
M cJ0ep yCTaHaBiuBaetca B MeFaMOpQHYeCKHX mopojax’c FOCTATOU-
HO#l yBepeHHOCTbIO. UTOOBl OODACHHTL ITOT NAPANIesiu3M, BEMNOM-
HEM CKa3aHHOE BhIlleé O MEePBUYHOH JIHCTOBATOCTH IVIMH, KOTOpas
OCbIUHO napasjenbHa caQEM.w Ecam MeraMepdu3M NPEpaTHT 3Ty
JIHCTOBATOCTh B KPUCTAMHSALWONHYIO -SigHfeBdatocTs, TOAHQCIENHAS
Toxe GyleT mapasjenbHa CHOSM. B craaxkgx l'lpOIlO.leHO y u3ruba
TakKas TeKCTypa B JaJjibHefilieM, NO-BUAHMOMY, nepeCTpﬁﬂBaerca ne-
PeKpHIBasACh KJAHBaXKeM 0CeBOH ToBepxHOCTH. Ho B ckinazkax reueHus
CcaM MeXaHH3M HX 00pa3oBaHhsi MOXKET NOJJePXKHBaTh NapaJJesu3M
CaHIEBATOCTH # CJoeB. CKAafKH TeueHHs 0OpasyloTcs HE B pe3yJb-
TaTe NPOAGABLHOTO CXAaTHA, a B Pe3yJbTaTeé pAaCTAKEHHH CJOEB.
B sTux yc/I0BHAX AJHHHAs OCh AedopMaiHu napaJienbHa cioiwo. Ilo-
3TOMY B cJjoe o6pa3yerTcs HJH NOLLEPKHBACTCA NJIOCKONapajienabHas
TeKCTypa, Napaje/bHasi N0 HA BCeM NMPOTAKEHHY CKIAKH, BKIIO-
Yyasg 3aMKH. - 23

Oanako' ciaenyer npﬂsna;rb qm& npoéneme oﬁpasoaarma CJIaH-
UEBATOCTH @Jfle MHOTO HEACHBIX BOIIPOCOB. ; .

Ongamasarenbnum..np SHAKQM crpykryf o TEUEHHS MOXKET CAYXKHTb
TaKke ABjIeHie, KOTOpoe gymoaﬂo Ha3oBeM é‘ercfouuuecrcoﬁ K8asutryp-
6y aenTHOCTS 'Lax; aK p '06pg30BAHHH . cmam«reqeuuﬂ HET Ha-
npaBJmmmei‘rb,, .gngmua ‘0 \¢TOp o&g‘qone XHOSTEE {8 KOTOPEH TIpHJIO-
XKeHn BHemHne CHME, %o B‘YNopox®¥x NOLMeACTEMEN 06HbeMHOM CHIK
pasBHBaeTcs cBOOOAHOE TeyeHHe, H OHO B CBSI3H C HEOJHOPOLHOCTHIO
Cpelbl MONKET, IPHOGpeTaTh  BecbMa CJ0XKHbie . (POpMH. B . aTOM Teue-
HHH MOTYT BOBHHKATH 3aBHXPEHMS; HSBWHMHICTa# CFPyHYaTOCTb H IpYy-
THE HelpPaBHJBLHOCTH. B Kakoi-To 'Mepe 3TH HeNpaBHJBLHOCTH TeUeHUS
HMEIOT CXOACTBO C TeM, YTO B THAPOAMHAMHKE HA3HIBAETCS TypOyJeHT-
HOCTBIO NOTOKA. Ogﬂaxo 3TO xaasmypﬁ?nemuocu NOCKOJIBKY B 06-
pasoBaHuH HacTosileH TypOyJIeHTHOCTH tBenymyw POJIb"MrpPaioT CHJIH
UHEPUHMH, KOTOpble B, TEKTOHHYECKHX Ae(OpMalMAX, BCAEICTBHE MX
MeJIeHHOCTH, NPAKTHYECKH HE HMEIOT HHKAKOTO 3HAYCHHS.

Takasa «TekToHHUeCKAS masmypﬁynem*ﬂocrb» ‘Bezer K zmcrapmo-
HHH B CKJaJyaTofl CTPYKTYpe, KOra B PA3HEIX CIOFX M MX MAUKAX Je-
$opMalHK PASIHUHB O CAOKHQCTH, 2 TaKKe K NOBTOPHOMY CMATHIO
B TOM K€ HJH B JPYIOM HaNpaBIEHHU DaHee 06pa30BaBIIKXCs CKia-
JOoK (M BMecTe C HHUMHE paspbnsos) Hanoxenne HOBBIX CKJI2JOK Ha
PaHHHE MOXET NOBTOPSITHCS, HECKOIBLKO pas.

[onoGusie CJIO}KHOC’BH CTPYKTYPH 0COGEHHO xapax'repum LI Me-
'raMopqmqecKHx TOJIL, NpPEeHMYILEeCTBEHHO JPEBHHX, noxeMép‘Hucxnx
Tlpuunra 31010 B TOH., 0cO60# TeKydecTH, KOTOPYIo IpHOGperaioT mo-
PoAH BO Bpems MeraMopdusaunuu. dTa TeKydecTb BHI3BIBAET KaK OBl
«TypOyJIEHTHOCTb» M B TeX NEepPEMELIeHHAX YaCTHI MODPOAbI, KOTOPHIE
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NPOHCXOAAT B Tpollecce ee Aedopmauuu. [Ipu 3ToM 0coGoe 3HAUEHHE
UMeeT TO OOCTOSITEJIbCTBO, YTO ,ae(bopMaumi BBI3BIBAIOTCH OOBEMHBIMH
TPABHTALHOHHBIMH CHJIAMHU.

Tlpu HanmoxeHHu CKJIaI0K HECKOJIBKHX reHepaiuil ¥ pasHBIX na-
HOpaBJeHHHA TeOMETPHsS CTPYKTYDPHI, pPHCyeMas N0 NOJOKEHHIO CJAO0EB,
MOxeT OBITb BechMa cjaoxuoi. osoapHo obwiueH Ccayuai, Korga
CKJIaAKH TepBO# reHepallid M30KJMHAJBHBL M JI€XKAYH, a CKAAAKH BTO-
pPOfl reHepalMH OTKPHITH, M HX OCEBbl€ MOBEPXHOCTH BEPTHKAJbHLL
Ha puc. 151 usobpaxensl ckaagku ABYX reHepaumi. Ha puc. 152

Puc. 151. JIBe renepauuu ckiagok (Fy u Fp). JHopudeiickue cmoan-
CTHE KBapuuThi MakG6ajibcKOro aHTHKAHHODHS B KaprasckoM xpeGre
(¢oto B. I'. Tanuukoro)

MOXKHO BHIETb IOPH3OHTAJBHEIA CPe3 Yepe3 CIOHCTYIO TOJILY, npetep-
neBIIyI0 IBOMHYIO JHedopMauuio, NoKasaHHylo Ha puc. 153. Ha puc.

152 npu ABHXKEHHM € CceBepa Ha IOr Mbl OOHapyXkHBaeM CHayaja aH-
THKJIMHAJb, NOTPYKAWLIYIOCS K 0Ty, a 3aTeM Ha ee NPOCTHPaHHH
CHHK/IMHA/b C ONPOKMHYTHM LIAPHHPOM, MOrPYXKalOUIMMCA B TOM XKe
Hanpasienun. Jlanee Mbl OKashiBaeMCsi B MONEPEYHON AHTHUK/MHAJH.

Ho cyon, ee oxaiimMasolIne, 3a/eraloT Ha NOBEPXHOCTH CHHKJIHHAJBHO.
‘ O'—IeBHILHO YTO, €CJH CTpaTHrpadus HeJIOCTATOYHO pa3paboraHa
{a B ,MeTaMopcpmecxnx TOJILIAX 3TO ACBOJIbHO 4acTHil ciydai), reo-
JIOT, IBHUTAIOIIUICH ¢ CEBepa HA 10T BLOJbL OCH YIOMSHYTHIX CTPYKTYp,
TIPEANOJIOKUT, YTO OH HaXOAUTICS B Npejesax OAHOH Horpyxaouiefics
K 0Ty aHTHKJXHAJU BILIOTH 10 BTOPOTO BEIXOAA CJOs, NOKAa3aHHOIO
yepHbIM IBeTOM. IlpH 3TOM emy OyAeT KasaTbesl, YTO UYEPHBIH CJI0OH
HOBTOPsIETC B CTpaTUrpaduueckoM paszpese asaxzabl. HOxHee Gynaer.
ANPEANOJOKEH NMONEPEUHbIl CHHK/JIHHAIBHEINA 1eperdd ¥ HOBBIH TMOABEM
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mapHupa aHTHKAHHain. Ha ca-
MoM fese nepernb sBjadercd aH-
THKJAHHAJbHBEIM, 4 Ha KpaiHeM
jore Mbl IOMajgaeM B CHHKJIH-
HaJb C NepeBepHYTHIM, [ajalo-
muM K cesepy wapuupoM. To,
YTO HallieMy I'eOJIOTY Ka3ajioch
MepHAMOHAaJIbHOH AHTUKJIH-
HaJ/Jbl0, AECHCTBUTEJNBHO SBJSAET-
cs AHTHKJIMHAJBIO, HO BTOPOH
redepalud. B Hee  H30THYTHI
yXe He CJIOH, a 00pa3oBaBIUH-
ecst paHee  H3OKJ/JIHHAJbHbIE
CKJIaAKH.

Kaxpasi reHepallusi CKJaJo0K
MOXKET CONpPOBOXAATbCA CBOHM
KINBaXeM TedyeHHus, OPHEHTH-
POBaHHBIM NapaJlieNibHO OCEBOH
MOBEPXHOCTH  3THX  CKJIaJOK.
[1poMCXOAHT B3aHMHOE HajoXe-
HHe HEe TOJbKO CKIaJOoK, HO H
KJIHBaXKejl pasHbIX TreHepaiuil.

Hanpumep (puc. 154), mnepBbii
kauBax (Si), orBeyaromuii Ire-
Hepauud ckaagok (F1), cmuHa-
eTCc B CKJIagKH. ITO CKJIaIKH
Il renepaunu (Fg), oHu compo-

"“III-»

Puc. 152. TopusoHiaibHbIl cpe3 yepes
CJIOHCTYIO  TOJILY, HOABEPTIIYIOCS
apoftHolt  AedopmaukH, cxema KOTO-
poit H3o6pakena Ha puc. 153
a.— crparurpaduueckas - HOC/Aef0BaA-

TEAbHOCTH CJIOeB; 6 — TOPH30HTA/Nb~

KJHBa- HBI cpes mo naockocru I (prc. 153)

BOXKIAKWTCA
a

BTOPBIM

Puc. 153. Cxema xBoiinoit aedopmaituu:
a4 — cJIOH, CMATHE B JekauHe H3OKJIHHAJbHEE CKJIaJKH C TO-
PH3OHTA/MbHLIMM OCeBHMH MOBepxHOCTIME A H B; 6 — oceBnie
TOBePXHOCTH (NOKa3aHa OJHA TOBEPXHOCTH A) CMATH B CKJAaA-
_KH C BEpPTHKAJbHHMH OCEBHIMH IHOBEPXHOCTAMH; MYHKTHP — rO-
PH3OHTAJAbHEIH cpe3, H306paxeHHHH Ha pHC. 152

xkem (Sp). Ilocaenuuit B CBOW oyepeAb MOKeT OBITb CMAT
B crjaagku III resepaumn (F3), KOTOpas TakKkKe CONPOBOXKAAETCH
knuBaxem (S3). B pesynbrarte mepsas ckjaajnyaras CTPYKTypa MOA-
_Bepraetcs TaKOMY HCKaKeHHI0, 4YTO HaAHTH ee B OOHAXKEHHAX HIH
waagax Kpaise TPyILHO.
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154, Cxema nbaauﬁnna;{iﬁ&x B3aMMOOTHOILIEHHIl MeXAy Tpe-

T T MAt TeHepauusMERCKAaNOK K. KAHBEXKA: : ~

@—ckinafgku " (F;) M wmBax (S;) 1 reHepauuu; 6— CKJAaJKH

(F2) u xamBax (Sp)~ Il .pesepauun; 6 — cknaaku (FsY ¥ KAMBAX
: ; (Ss),,H1 renepauuy; SS, cion 1

- ","f"" s % 5

Puc. 155. Kmmeax mniofmatocrs. Hopudeiickne cranms. Kuprus--
ckuit- xpeber (doro B. T. Tanuukoro) =

M.lps/ljurassicauf



B nogoGHBEIX CJIOXHBIX CTPYKTYDPHEIX YCAOBHSAX YacTO PA3BHBAETCST
Kausaxe naodqarocty. [lpenpayminfi KIHBaX CMHHAETCS B O4€Hb MeJ-
KHe — MHIJHMETPOBOH M CAHTHMETPOBOH BeJHYHHB — CKJAAJOYKH.
. OTH CKJIAf0YKH OOLIYHO YKa3BIBAIOT ~ HA TO, YTO-B KaKYIO-TO CTaHIO
AedopmMauuu cxKatHe OBLIO HANPaBJEHO . MAPaJUIEJbHO KJAHBAKY.
A 1o KpHUTBAM 3THX MENKHMX CKJa[04eK Pa3BHBACTCH HOBHIH KIHBAXK..
OHn 4 HasnBaeTca KMHBaXeM mioiuatoctu (puc. 155).

O6pasoBaHHe pa3HO OPHEHTHPOBAHHBIX CKJAAJOK HOCJELOBATENb-
HBIX TeHepanHii MOXHO OOBSICHHTb MEXaHH3MOM a/BEKTHBHHIX IBHIKE--
HUAl B 3eMHOA KOpe mpu o6pasoBaHHH IMyGHHHHX amamupos. Ha puc..
156 m3o0paxkeHa KMHEMATHKA THX ABHKEHHH, BOSHUKAIOUIHX B yCJO--
BHSIX HHBepcuHM IJIoTHocTed. [Flpemmosaraercs; 4ro “mJIOTHOCTL CJOEB:
NOCTENEHHO ~ yMeHbllaeTcst - ¢ rayOuHo#i. Ha pmarpamue. usobpa-
XKeHBl JIWHHH TEYEHMS H Pa3fesoB MeXAYy CAOAMH. B HcXOAHOM mOJIO-
KeHHH Ha BEPTHKAJBHOM paspese OHH OTPAHHUMBAIOT KBaJpaTHHIE
AqgeHKA (cM. puc. 156, a). Ho npociexXuBas sueiiky B npouecce WX Aab-
Hellllero ABHKEHHs, Mbl YBHAUM, YTO .OHM AedOPMHDPYIOTCS, NpeBpa-
Iasch B Tpahenuxn H poMOH (CM. H3MEHEHHE 3aYePUEHHON sSYeHKH Ha:
puc. 156, 6—ak). [Ipu 3ToM Ha Pa3HBIX YPOBHAX aABEKTHBA ODHEHTH-
POBKa ne¢opMaluH pas3jvyHa: B HUXKHEH Y4acTH HOTOKA, TAe aJBeKTHB:
pacnabiBaeTcst rpu6006pasHY, OCh CKATHS CTAHOBHUTCS BEPTHKAJBHOIM,
a 0Cb yIJIHHEHHS — ropu3oHTa/ibHOH. COOTBETCTBEHHO B IUIyOHHE mO--
TOKa 006pasylorTcsi CKAAAKH ¢ BePTHKAJbHBIMH OCEBHIMH NMOBEPXHOCTSI--
MH, KOTOpEIE, JOCTUTHYB BE€DXHEH YacCTH, . OCAOKHAIOTCH CKJAaZKaMM

BTOPOH TeHepallH C TOPH3OHTAJIbHHIMH OCEBHIMH IOBEDXHOCTAMH:
(puc. 157). o

COBMECTMMBIE M HECOBMECTMMBIE
JEDOPMALIMM

k)

Bhifenenne MeXaHWYEeCKHX IapareHe3oB CTPYKTYPHHIX (opM Io-
3BOJIET LJIA KaxX/0#i 06CTaHOBKH, XapaKTePHU3YIOWEHCs COCYIIeCTBO-
BaHHeM Dpsila Pa3NMYHBEIX CTPYKTYP, YCTAHOBHTh, KAKHE W3 MOCJELHUX
ABJIAIOTCH COBMECTHMEIMH HJIH «NONMYTHHIMH® H KaKue APYT C APYroM
HecoBMecTHMb. COBMECTHMEI, HalpHMep, CKJIaAKH NPOAOJLHOIO M3TH-
6a, HaJBUIH, KJIUBAX, NOCKOJLKY BCE 3TH CTPYKTYpHI o6pasyioTcs B
©HHOM MeXaHWYeCKOH OGCTaHOBKE NOPHU3OHTAJBLHOIO CIKATHS CJIOEB.
(IpE yC/OBHMH, KOHEYHO, YTO OPMEHTHPOBKA IJIABHLIX OCEll He MeHs-
Jacp). CoBMecTHMBI MeXAY cOGOH BepTHKAJbHEIE (bJIeKCypHl, B3pEsH,
HOpManbHEle COPOCH: BCe OHH XaPAKTEPHH A/ OGCTAHOBKH BepPTH-
KaJbHBHIX cABHroB H T. 1. COBMECTHMBIE CTDYKTYPH B3aHMO3aMeEHsie-
Mbl, Hanpumep, o6pasoBanne CKIaA0K HPOZOJBHOTO H3rH6a MOMKET
OBITh 3aMEHEHO HAABUIAMH, CK/IAJKH U HaJBUTH B DAaBHON Mepe CBS3a-
HEl C COKpaLUE€HHEM NOBEPXHOCTH 3eMHOH kophl. HaBecTHm cayuaw,
Korja CKJajXH NMPOJOJIBHOTO H3TH6a 3aMEHSIOTCA B COCENHHX MauKax
CJIOGB KJINBaXKEM, MPHYEM B ITHX NadyKaX CJIOH OCTAIOTCS B TOPHU3OH-
TaNnbHOM IIOJIOXKEHHH, a BCe TOPH3OHTAJbHOE COKPALlEHHEe KOMIIEHCH-

PyeTcs BepTHKAJbLHBEIM yanuHenveM. Takas B3auMHAas 3aMeHa O0HHUX:
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naoteocTH (mo M. A. Tonuaposy).

INokaszaun craamg npouecca. JInHEH u3006paxKaiOT CIOH
6H TIOKa3aTh, KaKk MeHseTcsi ee ¢dopMa B XOoJe aABEKIHH

Puc. 156. KumeMaTHka aIBeKIIHH, BHI3BAHHOH HHBepCHeH
¥ HampaBleHus TeueHus. Ojua sdefika 3auepHeHa, 4To-
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Puc. 157. Jedbopmauusi cIOHCTOH CTPYKTYPH AYEHKH B XOZe
agsekiun (no M. A, ToHuapoBy).

fluefika Ta ke, uTO Onlja BHJE/eHA Ha NPeANAYIIEM DUCYH-

Ke. OT craguu a K CTajuH o€ TepPBOHAYaJbHO 0OpasoBaHHLIE

CKJaJlkKH C BEePTHKAJbHHIMH OCEBHIMH NOBEPXHOCTSIMH CMEHR-

IOTCS CKJAAJKaMH C TOPH3OHTaJbHBIMH OCEBBIMH ‘ INIOCKOCTAMH

nedopMamuil APYrUMH, COBMECTHMBIMH, IDEACTaB/IseT B 3eMHOH Kope
obbuHOe gBJeHHe., B CBS3W ¢ 3THM Ha TPOTSKEHHH OIHOH H TOH Xe
CTPYKTYPHO# 30HHI OTHOCHTEJbHAsl POJb TeX HJH HHBIX AedopManui
(HanmpuMep, CBA3HHIX W PAa3PHIBHBIX) MEHSETCs, XO0Ts obumias MeXaHH-
yeckass 06CTaHOBKA COXpaHsAETCH.

Ho cTpyKTypH, CBsiI3aHHBIE C PA3HBEIMH MeXaHHYeCKHMH OGCTaHOB-
KaMM, B3aMMHO HECOBMECTHMH, HampuMep, HeCOBMeCTHMBl CKJaAKH
TIONEePEYHOro M3ru6a § KAHBAXK, NapajebHBIH OCEBOH IOBEpPXHOCTH.
Ecnau Takwe HeCOBMECTHMBIE CTPYKTYPBI BCe 3Xe OO0HApYXKHBAIOTCHA CO-
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BMECTHO, TO 9TO-03HAYAET, YTO OHH 06Pa3OBAJHCh HE OXHOBPEMEHHO,
'HE B OJHOH MeXaHHYeCKOH OGCTaHOBKE, YTO MOCJENHAS B 3TOH 30HE B
‘PasHoe BpeMs Oniia pasmoil. ITo B3aUMOOTHOLICHHIO CTPYKTYp, IpH-
‘HaJIeKALIHX K Pa3HBIM MEXaHHYEeCKHM 0o6CTAaHOBKAM, MOXHO GLIBaeT
‘BOCCTAHOBHTbL H MOCJE[0BATENbHOCTh, C KaKOH MeXaHHUeCKHe 06CTa-
HOBKH CMEHSJH ApPYT Apyra.

Briwe 6bi1 mpHBeieH mpHMep coueTaHus CTPYKTYD TOPH3O0HTAJb-
‘HOTO CAaTHA H CTPYKTYD BE€PTHKAJbHOI'O CABMIra B AHTHKJIHHOPHAX.
Breiio ykasamo, uto CTPYKTYPHI, CBSI3aHHEIE C BEDTHKAJLHLIM CIBH-
TOM, HaJIOXKEHBl HECOTJIaCHO Ha CTPYKTYPbl FODH3OHTAJbHOTO CXKATHS.
OTHM onpepeasercs NOCJI€J0BATENBLHOCTD, B KaKOH. CMEHSJHCh MeXa-
:HHYecKHe 06CTaHOBKH. '

Ha puc. 158 uso6paxeno crpoende ydyactka - Cxkamaucreix rop B

Puc. 158. Teosoruueckuft npodmuas, nokasmpaioumil IBe CTaiHH pas3HoO-

THOHHX ZedopMamufi: 06pasoBaHHe CKJaJOK M HAABHrOB B OGCTaHOBKe

TOPHSOHTAJBHOrO CHKATHA H MO3Ke -— 06pPasoBaHHe HOPMAJBHHX COPOCOB

B YCJOBHAX TOPH3OHTAMLHOrO pacTskenus. Ckaiuersie ropw, CIIA (no
A. Hpamu).

Pa3phiBu, H306paXeHHHE TOHKHMH JIHHUSIMH, — HAABHI'H;  TOJCTHE JIH-
HHH — c6pocH

CHIA, rae nposiBunack cMeHa Mexa-
HHYeCKHX oOcraHoBOK. CHauala B
YCJIOBHSX TOPH3OHTAJBHOTO CXKAaTHA
06pa30BaHCh ONPOKUHYTHE CKJIALKH
H uemly{yaThle HaJABHIH, a 3aTeM
B OGCTAHOBKE DACTAKEHHS BO3HHKJIH
HOPMaJbHBIM COPOCHI. :

Ha puc. 159 usobpaxkensr 6yau-
 HHDOBAHHHE CJIOH, CMATHE B CKJIaj-
KH M pasopBaHHbIE BMECTE C OKpykKa-
IOLIHMH  CJIOAMH Ha KyCKH. B 3TtoMm -
caydyae MOXKHO TOBOPHTH O  CMeHe
Puc. 159. B on. TPEX  MeXaHHYeCKHX  OOCTaHOBOK.
‘,c:,f'me B cxgﬁ;;‘;“’g";‘;‘;;i cﬁ{’gné CHauana Gei1a  o6craHoBKa _pacra-
pa3bHTHE Ha KYCKH paspulBaAMH XKeHud, B YCJIOBHAX KOoTOpOH CJIOH

e noABeprauck OyAuHHpOBaHUIO, 3a-
“TeM HACTynHja OOCTAHOBKA:- CXATHs, NaPaJJIEIbHOTO CJOSIM, H IOCJe]-
HUe H30THYJHCh B CKIaAKH. M HakoHell, CHOBa BepHYJOCH pacTsaKe-
#He, H TOMWIA, CMATass B CKJAaAKH, pasfenunach Ha Gsoxu. [Ipouso-
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wlen HOBHIE OYAHHAX, HA STOT pa3 OXBAaTHIBAIOILMH He OTAE/bHbLIE
€NI0H, a 1eJIbie TaUKH CJI0EB. .

3AKNIOHYEHUE

B saBepumenue cieiaeM HEeCKOJBKO 3aMeyaHHH obuwiero Xxapak-
Tepa. : :

B 3emMHO# KOope BO3HHKAIOT HanpfKEHH KOTOPble IPHBOAAT K pas-
JUYHBM JepopMaunsaM. 3HAUHTE/IbHEE HANPSXKEHHS CBA3aHBl C Hapy-
HIeHHeM B 3€MHOH Kope rpaBHTalHOHHOrO paBHOBecHs. Takue Hapy-
HeHAs] BO3HUKAIOT NpPH HEPABHOMEDHBIX BEePTHKAJbHBIX JIBHXKEHHAX
YYaCTKOB 3eMHOH KOpHI, KOrla B nocijenned o6pasyioTcss YCTYNHl HJIH
yKJOHB. HanpsixkeHHs BO3HHKAIOT NDH HEPaBHOMEPHOM HPOrpeBe 3eM-
HOf KOPH, NPHBOJAIIEM K IJIOTHOCTHHIM ‘HEOJHOPOAHOCTAM, KaK Bep-
THKAJbHBIM, TaX H JatepadbHeiM. OcobenHo 3QPeKTHBHH BepTHKAJb-
#ble HeOJHOPONHOCTH, BHPaXKeHHbIe HHBepCHeH maoTHocreit. [lrorHo-
CTHHE HEOJHOPOZHOCTH MOryT OHITH H NEPBHYHOTO Xapakrepa, CBf-
3aHHHe C pacnpejefeHHeM OCaJOodYHHX MOPOA pa3Hol maorHocT: Ha-
ApSKEHHs BO3HHKAIOT M TaM, I/ie BHILeJeXaliue TOJIIH TOPOA OKa-
3HBAIOT CBOell TAXKECTbI0 HepaBHOMEPHOE 1aBJeHHE HAa HHXKejexallne.
TOJIIHA. , o : ‘ :

Bo Bcex cayuasx paBHOBECHE BOCCTAHABJIHBAETCH IyTeM IepeMe-
MIeHH B MaTepHajie 3eMHOH KOph. JTH mepemelleHus, OyLy4H HepaB-
HOMEDHHIMH, ¥ NPHBOAAT K Zebopmanusam. Tlepememenus npoucxogsar
B JIOOLIX HANpPAaBJEHHUAX H, TOJbKO CXEMaTH3HPYs AEHCTBHTEJbHOCTb,
Mbl TOBOPHM OGBIUHO 1HG0 O FOPH3OHTAJbHHX, JHO0 O BEPTHKAIbLHBIX
mepeMeleHuAX. .

B ToM, Kak 3Td AedopMalMH pa3BHBAIOTCS, OTPOMHYIO POJb Hrpa-.
€T HEeOJHOPOAHOCTb TFOPHHX NOPOX H HX KOMIJIEKCOB. MOXHO cKa-
3aTh, YTO, ecau 6bl He OHIJIO BCEH CJOXKHOH HEOJHODOAHOCTH 3€MHOM
KOpHI, He 6Bl/I0 Ohl BCETO TOPO apceHasta CTPYKTYPHHX (OpM, KOTOPHIA
TaK YAMBJIAET CBOMM pasHooGpasueM. Hanmpumep, ecid Ob He Oblio
CJIONCTOCTH OCaAOUYHBIX W BYJKaHOT€HHBIX NOPOA, He 6HIIO OBl CKaa-
JOK Kak INPOMOJBbHOTO, TaK Y- momepewnoro usruba. Ecam 6bl me cy-
UIECTBOBA/Na HEOJAHOPOAHOCTb B AeOPMALMOHHHIX CBOKCTBAX 3epeH,
He 6bI0 OB KauBa)ka. XOTS CMeHa NJIacTHYecKo# aedopmanuu Bs3-
KHM pa3phIBOM SIBJSIeTCS CBOHCTBOM H OJHODOAHOHN CPEAH], HO TOJBKO
HEOJHOPOAHOCTb BEIET K TOMY, UTO 3Ta CMEHa NPOHCXOAUT HEpaBHO-
MepHO BO BPEMEHH H IpPOCTPAHCTBE: KOraa B OAHOM dYacTu JAaHHOM
CTPYKTYpH YK€ 00paszoBajics paspeB, B JIPYIHX €€ YacTAX MOXKeT
NPOAOJIKATLCSA elle IacTuyeckas AedopMalHus.

HeoxnopoaHoctH nedopMalUHOHHBIX CBOHCTB MHMHEpAJOB, 3€peH,
OPOA B IEJIOM H HX KOMILICKCOB, MJIOTHOCTHHIE H CTPYKTYPHBIE HEON-
HOPORHOCTH, HECIJIOIIHOCTb CPeJbl MOryT OBITb HCXOAHBIMH, CBA3aH-
HHMH ¢ 06pa3oBaHHeM M pa3MelleHHeM NOPOJL B HMX NEPBHYHOM 3aje-
raHHH, HO MOTYT OHITb H BHOBb HPHOOpDETEeHHHIMH YXKe B Ipolecce fe-
¢opmanuii. B xone mocaefHHX TPOHCXOAHT MOCTOSIHHOE JajibHeHinee
H3MeHeHHe XapaKTepa M pa3MeleHHd HEOZHOPOJAHOCTe# BCeX THHOB.

237



Heopnoponnocts matepnasna u xoma aedopMauui Beger K TOMY,
4To HauGoJiee obulee IoJe HANPsIKEHHH Pa3GHBAETCA HA MHOXKECTBO
noJjiefi MeHbIIMX MacwTaboB M PasHBIX NMopsiAkoB. OGuiee mose ropu-
30HTAJIbHOTO CXKAaTHUS M BEPTHKAaJbHOIO YAJUHEHHs IPH 0Gpa3oBaHHH
CKJIa0K NPOAOJBbHOTrO H3rua ¥ Npu uX AajbHeflieM PasBUTHH Pa3lu-
BaeTcs Ha IIOJIs, OXBATHIBAIOUIME OTAEJbHBIE NMAYKH CJOEB, OTIeJbHBIE
CJOM B Pa3HBIX YacTAX CKJAAJKH, OTJeJbHble 3epHa. Kaxgoe moue
OPHEHTHPOBaHO no-cBoeMy. M ¢ KaxabiM mosieM CBsi3aHbl CBOHM Aedop-
MaluH, NAacTHYeCKHe H pa3phiBHbE. TOJBKO B CyMMe OHH COOTBETCT-
BYIOT HanGoJiee OOL(MM, CPeIHHM IlIaHAM HANDSKEHHH M JepopMa-
unii. OpHEHTHPOBKA TOJiel Pa3HBIX MOPAAKOB M MX pa3MeLIeHHe B Te-
YeHHe Je(OpPMAalHH MEHSIOTCH. '

OrpomHyl0 pOJIb B TEKTOHHYECKHX Ae(QOPMALMAX UIPAET LJHTEJb-
‘HOCTp IE€OJIOTHYECKOrO BPEMEHH H MeNJeHHOCTb Aedopmauuil. B stux
YCJOBHAX €1Ba JH HE CaMbIM BaXXHBIM CBOHCTBOM TOPHBIX IOPOJ OKa-
3bIBAETCA MOJI3YYeCTh — CNOCOOHOCTb MJIACTHYECKH Ae(OPMHPOBATHCT
NpH OYeHb MaJIbIX HaNpPsKeHHAX. MonesupoBaHHe ¢ TAKMMH MaJjIOBS3-
KHMH MaTepuHajaMH, Kak CMasOYHBIE MacJja, JaeT XOpolllee NpejicTas-
JIEHHE O TOM, KaKHMH CBOMCTBAMH 06,1a1ai0T HOPOAH NpH AedopManuy
B YCJIOBHAX BDEMEHH, U3MEPSEMOr0 MHJJIHOHAMH U AECATKAMH MHJ~
JAHoHOB JieT. [Ipu aToM pasmepn pedopManuii ypesBhUANHO BEJHKAH.

B uenom semMnas kopa npencrasisier co60ii MHTepeCHeHIUHH 06b-
€KT He TOJIbKO AJs reoJjiora, HO H AJs MeXaHHKa H (H3HKa, XKexalo-
IHX H3Y4YHTh, KaK AeHOPMHPYIOTCS GOJIbIIME MacChi HEOLHOPOAHOTO:
MarepHaJa, NOABEPraeMoro HeGOJIbLIHM, HO OYeHb MJHTEAbLHLIM Ha-.
NpsIKEHHAM, pacnpele/ieHHe KOTOPBIX, TAK Xe KaK U CBOIHCTBA CpenH,
MeHsieTCs B npouecce aedopmanmm.

ClloXHOCT OGCTAHOBKH, B KOTOPOil INPOMCXOAST TEKTOHHYECKHE
AedopManuy, AUKTYeT TO, YTO OHH IIOHEBOJE MOLYT PacCMaTPHBATHCS
TOJIbKO B OYeHb CXeMaTU3HPOBAHHOM ¥ JaxKe MHACAJH3HPOBAHHOM
Buje. Maeanusuposannoii ssasiercs aobas ux Kiaaccudukanus. Tolb-
KO B CaMblX MPOCTEHIMX. CBOHX NPOABJEHHAX OHH COBNAaAalOT C OC-
HOBHBIMH BBIAE/SAEMBIMH B CTPYKTYPHOH Te€OJIOTHH THIAMM. B 60Jb-
HIHHCTBE CJaYy4YaeB TeKTOHHYeCKHe JedopMalnd OGHIBAIOT CJIOXKHLIMH,
O0beAHHSIOIHMHA B ce6e Pl HaJOKEHHBIX APYT Ha APYra SJeMeHTap-
HBIX Aedopmauni.
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