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VAK 551.24;553

B KHUuze 3aTPOHYTbL NpobGrembl pa36UTUA 3eMHOU Kopul nod
8AUAHUEM 6HEUWHUX U 8HYTpeHHUX (axropos. Ilo marepuaram
Kasaxcrana paszeusaerci KOHUEnYUs 2AYOUHHBIX NOGBUNHBLX
30H — ofaacTell pa3padKu HanpaXceHull 8 3eMHOU Kope U éepx-
Heil MaHMTUW, N0 KOTOpbLM npoucxoduru duddepenyuayus u
MUzpayus eeujecTsd U3 epruell MAHTUL 8 3eMHYI0 Kopy. Bdonw
ITUX 30H 68 TeyeHle Kandoz0 TEKTOHUYECKOZ0 YUKIAG WAa nepe-
cTpoiika 3eMHOL KOpblL, ee KaueCTéeHHOe U3MeHeHue, CUaRUTU-
3auua, 803pacTAHUE MOUWHOCTU (CTYNEeHYaTOoe passurue 3eMHOU
xoput). Ocadxonaxonaenile, MazMaTu3ayus, ckaaduarocrs, yee-
AUYeHUe MOULHOCTU 800Nb KOMOHHbL npeobpa3osanHui 06Ycaoeu-
AU B03HUKHOBEHUE NPOTANCEHHBIX AUHEUHLIX CTPYKTYP — 2€0-
TeKTOHOZEHOE.

OdHoBpeMeHHO cO 6CeMu 3TUMU NpOyeccaMi UIMEHANCH
20XUMUNECKUIL NPOPUib; 6 HePABHOGECHBLY YCNOBUAX B03HU-
Kana cenapayus pydHozo eeuwecréa U 00pA306LIEAAUCH MECTO-
poXMcdeHlUA pa3nUYHbLX 2eHeTuyecKux TUNOB8, 8 CB0el co80KYmn-
HocTu co3dasaewue pYydHvle nosca zeorekToHozenos. Cocras
opydeHeHus 6 TeueHue Kaxdozo MeTANNOZEHUYECKO20 YUKIA,
OT 3NOXU ¥ 3n0Xe, CTPeMUNCA KO 6ce 6onvwiel AUTOPUALHOCTU.
B noauyukxauyeckux 2e0TeKTOHOzeHax Hapady ¢ KOHYeHTpa-
yueii pyoHozo eewjecTéa npoucxoduno U ez20 pacceusaHue no
Mepe 6030bIMAHUA (PPOHTA MeTaMOpPUIMA U MAZMATUIAYUU.

Aerop usaazaer cucremy 63za8008 HA 63AUMOCEA3IAHHOE
passuTue TEKTOHUKW, MazmMaruama U pydoobpazoeanusn, mozy-
wylo npedcTaduTh uHTepec Ani WUPOKO2O KPYza 2e0N0208.

Taba. 12, una. 25, 6ubn. 217.
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OT PENAKTOPA

Ilo mepe pasBuTHA Bcero (pPoHTa HAyK MOJepPHUSHPYETCSH
u reonorus. OjHoit u3 HauboJee 3aMeTHHIX TeHAEHIIHII TAKOro
OOHOBJIEHHSI TeOJIOTHH fABJIAETCS CTPeMJIeHHe OXBATHTE HAYY-
HBEIM AHAJU30M HE TOJIHbKO IOBEPXHOCTH 3eMIM, HO U IPOHHK-
HYTH BHYTPL €€, XOTA Obl B IpeAessl 3eMHOH KOpbI I BepXHeH
MAaHTHH. JTO CTAJI0O BO3MOKHBIM OJiarogaps HTOCTHIKEHHAM pe-
THOHAJIBEHOH TeOo(@U3MKH M JIOTUYECKHMX HAYUYHBIX CXeM, Tpak-
TYIOIIUX TAYOMHHOE COCTOSAHUE BelllecTBA TIJIAHETHI HA OCHOBE
HOBEMIINX JAHHBIX TEePMOJHHAMHUKHN M (UBHYECKOH XHMIH.
B cBA3H ¢ 5THM IIOBEPXHOCTHOE IIJIOCKOCTHOE MBIIIJIEHUE BCe
DoJiee peHIMTENBHO BBITeCHAETCA OOBEMHBIM, IPHHUMAIOIIHAM
BO BHHMAaHHe I'yOHHHYIO0 KOOPAHHATY.

Teomorng — HayKa ecTeCTBEHHOHMCTOpHYECKas, II03TOMY
npobieMa raIyOMHHOrO CTPOEHHS BEPXHHMX 000JI0UeK 3eMJM IIo-
TpefoBajia TPeXKJe BCero AaHAJIM3a BO3AEHCTBUA I'JIYOHHHEIX
IIPOIECCOB HA IIPUIIOBEPXHOCTHEIE CTPYKTYPHI B (GOpPMAIUH B
XO0Jie Pa3sBUTUA 3eMHOro mapa. jesa crniomrHoro M IIpocTpaHCT-
BEHHO HENpPEepBIBHOTO BO3AEHCTBUA MATEPHH W DHEPrdM Moi-
cTHIAOMX O000J0YEeK Ha IepeKphiBalollde He IOJYyYHIa
pas3BuTHA. BONBIIUM yCIeXoM NoJb3yeTcs NpeicTaBIeHle 0 Tpe-
00pa3oBaHHKM 3eMHOM KODPBI MOJ, BIHMsHHEM TI'JIyOMHHOrO Belle-
CTBAa, TOCTYNAKIIIEro BAOJbL NPEeHMYIIECTBEHHO JHHEIHO-BBLITH-
HYTHIX JIOKAABHBIX MOOHJIBHBIX 30H, NPOHHKAIOIIHX B MAaHTHI-
HYIO yacTh IIaHeThl. Takue CpPABHUTEJLHO Y3KUE 3HEPreTHYECKH
AKTHBHEIE 30HBl PACKAJLIBAIOT 3eMHYI0 KOpy Ha Oosee mnac-
cusHble Onoku. Tak, IPUMHTHBHAA CXeMa 30HAJBHOTO 00070-
YEeUHOI'0 CTPOEHHA 3eMJH CMeHHJach Goyiee coBepIleHHOM cxe-
MO MO3aM4YHO-000JI04eYHOH CTPYKTYDPHL ¢ AuddepeHIpoBaH-
HEIM PaspesoM 3eMHOM KODEI JUJIs OTHeNbLHEIX ee 010KoB. B aroii
cxeMe OJIOKOBOTO Pa3BHTHHA W CTPOEHMs 3eMHOI KODEI elle MHO-
T0 HeonmpejaeleHHOro M JHcKyccHoHHOro. Ho BmecTe ¢ TeM oHa
IpejcTaBiseT HOBOe CJIOBO B Hayke o 3eMJe, K KOTOPOMY He
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MOT'YyT He IIPHCJIYIUATHECA IIPeACTaBUTENH PASHEIX ee HalpaB.ie-
muii. B wacTHOCTH, cenqManucTel B OONACTH TEOJIOTHH PYAEHLIX
MeCcTOPOKAeHHH NBITAIOTCS MCIOJIB30BATH ee AJA COBepIIeHCT-
BOBAHMA TEOPUM HHAOTEHHOTO pyAoobpa3oBaHMA M MeTaJjore-
mun. OHA M3 TAKHX, 0YeHb MHTEPEeCHBIX H JaJleko HAYIIHX I0-
MBITOK OCBENIeHA Ha CTPAHMIaX HACTOAIEH KHHIH UJIeHa-KOp-
pecniougerTa Axagemuu Hayk Kasaxcxoii CCP I. H. IllepGer,
H3BECTHOrO HCCIeJ0BATeNsd pPYAHBIX MECTOPOMIEHHH o6Iup-
HEIX npocrpaHcTE Hasaxcrama. Teppuropus Kasaxcrana, 1o
ero JAaHHEBEIM, PacuJeHAeTcH Ha OJMOKH, orpaHMYeHHBIE JHHeIIHO-
BHEITAHYTBIMH, Te0JIOTUYECKH aKTHBHBIMH, COOOIIAIIIUMUCH C
BepxHeH MaHTHEH 30HAMH, KOTOPLIe OH HAa3BIBA€T I'€0TEKTOHO-
reramu. Ilo Bospacrty cpeam HHX Boulgeasiiores pudeiickue,
KanefoHCKHe, MepIHHCKHe, KEHMMepHiicKUe H aIbIIHICKHe re0TeK-
TOHOTEHEI, YaCTO PAa3BUBAIOIIHecHd HACIeAOBaHHO ¢ 00pasosaHueM
NONMMUMKINYHBIX WX pasHoBHAHOcTed. B  wmcropum  dop-
MHPOBaHHS IeOTEKTOHOIeHOB PAa3JIHYAIOTCA MEePHOLLI IIepBOHA-
YanbHOTO PACTAMEHHUd, CMEeHAIOIIeroca NocAeAyIOIuMHA gedop-
MamUAMH cRaTHa. MeHAoUeMycs peXuMy AWHAMHYECKHX
HAnpAMeHHH COOTBETCTBYET SBOJIONMA MarMaTH3Ma OT ero Ha-
YanbHLIX 0aB3afbTOHAHLIX (OPM K TIPAHUTOHAHBIM K KOHIIY
npouecca, Ilocse aroro ocraercd cjesaTh elle OAHH INAT IS
TOr0, YTOOBI PACCMOTPETh 9BOJIIOLMIO SHAOTEHHOr0 pyjoo6paso-
BaHUsA Ha (QoHe MO3aUYHO-GJIOKOBOH MOJEnH B3eMHOM Kophl B
CBASH ¢ TeoJioTo-MCToOPHYecKoil o6CTaHOBKOMH, BO3HHKAamIIel B
IUIHTENBHO U HATPaBJCHHO Pa3BUBAIOIIMXCH TeOTEKTOHOPEHAX.
YeoTexToHoreHsl BHICTYHAIOT KaK KpPYNHDBIE FeoJOrMYecKue
aNeMeHTHI, KOHTDOJHPYHIOUIHEe pa3sMelleHHe pYAHBIX I[0SCOB
MoCAeOBATEABHEIX METAJJIOreHHYEeCKHX OI0X, IIpHYeM B3TOT
KOHTPONE OO0BACHAETCA He TOJBKO YHCTO MEXaHHYeCKUMIN
CTPYKTYPHBIMHM TpHYMHAMM, HO M TeM, 4YTO TONBKO B
CPaBHHUTEIBbHO Y3KHX IPAHHIAX Fe0TEKTOHOTE€HOB OCYILecTBJIA-
Jack MarMaThyeckas AndepeHnmManus BeliecTB BepXHeil
MaHTHH U 3eMHOH KOpPbI, 663 KOTOpPOH He MbBICHHTCA AH(pdepeH-
TmHAUUS PYA000PaASYIOIUX COefUHeHNI, MIPUBOAALIAA K BOSHUK-
HOBEHHIO PYAHEIX MECTOPOMK JeHHUit.

Wneu, paseusaemsie I'. H. IlepGoif, BEIXOZAT Hajexk0o 3a
npefensr Hasaxcrana. B3ragajgel ero QOCTATOYHO I1ieJieyCTPEM-
neHHble W pajuKadbHble. M0oKHO He COMHEBATHCA B TOM, YTO
MHUMO HHUX H€ MPOUAYT PaBHOAYIIHO HCCIENOBATENH DPYAHBIX
MeCcTOpOXAeHut 1 ApPYrMX obiacreil Halleit cTpaHBL.

Arxademur B. H. CMHPHOB



BBEJEHHUE

Ilon reoTeXTOHOTreHAMH IOHMUMAKITCA IPOTAKEHHEIS
JMHelHBIe TeoloruyecKkue (fedopMallMOHHO-MarMarudecKue)
CTPYKTYPEI PA3IHYHOrO BO3pacra, 00pasoBaHHBIEe IO BIHAHH-
eM I'TyOMHHBIX IOABMUIKHEIX 30H, YXOLAIINe CBOMMH KOPHAMH

B BEDXHKOI MaAHTHIO H OTJHYaIOIHecd 110 CBOeMY CTPOEHHIO OT |

cocenuux OmokroB. ITox sTum TepMHUHOM 00BeZWHAKIOTCH CKJAAJ-
YyaATbIe H MarMaTH4YecKHe Iofca, OPoreHbl, rAyOHHHEIE pPasio-
MbI, 30HBI AKTHBHUBAI[MH, JHHeIHHbIe IeOCHHKIMHAJIH, KOTOpbIe
IpeACcTaBaAAT cofoi JHIOs OTAeNbHBIE GOPMBI M CTagWMHM pas-
BHUTHUSA Fe0OTEKTOHOTEHOB.

I'eoTeKTOHOTEeHEBI ABNAIOTCSA OJHON M3 IIABHBIX AKTHBHEIX
¢opm passutHa 3emHo# Kopwl (3K). [anee ™Mbl monsiTaemcs
O0BACHATL UX TIPOMCXOM/IEHHEe ¢ TO3HIUU CTYMEeHUYATOT O
pasBurua 3K mox BauAHEeM B3aMMOAEHCTEYIONHX BHEIIHHUX
H BHYTpPeHHHX (akTopoB. BogHHKalOIHe NMPH 3TOM KPUTHYECKHE
CHTYAUMHK BLISHIBAIOT TIOABJIEHHE I'JIYOHMHHBIX NOABMIKHBIX 30H,
BJOJE KOTOPBIX NPOMCXOAWT paspacraHue 3eMHOH Kopbel 3a
cyeT rayGMHHOrO BellleCTBAa IJIAHETHI M €e KayecTBeHHoe IIpe-
obpasoBaHne.

B mpouecce paspacranus reoTeKToHOTeHa BemniectBo 3K mH-
TeHCHUBHO Aupdepennupyercs. Hapaagy ¢ obocobiaeHueMm cHaau-
YECKOTO MaTepuasa BHIJleNIseTCA M pyAHOe BellecTBO, JOKaJIH-
3ylolleecs B BHAE MeCTOPOMKIEHUH pPasJIHYHLIX TI'eHeTHYEeCKHX
THIIOB, 06PA3VIOIIUX PYAHEIE TOACA.

IIpu cBOMX MOCTpPOEHHAX MBI ONHPAJHUCh HA pe3yJbTATHI
JIMYHBIX HCCIeJOBaHuii, Ha ob6mupHBIe onyGJIHKOBAHHBIE MaTe-
puansl no Kasaxcrany u fpyruM persoHaM.



Hneu o raybunHbIXx nOoABHKHEIX 3oHax (Illep6a, 1952—
1956), crymeHyaToM pPasBUTHHM 3eMHOII Kophl (1965), pomm moz-
BHKHBIX 30H B METAJIJIOTEHWHM HAYHHAIOT HHTEHCHBHO pPA3BH-
Batbed, Iloxg BUZIOM «IIyOMHHBIX PasjIOMOB», «IIOJBHKHBIX IIO-
ACOB», «30H AKTHBH3AI[HH», «BHETEOCHHKJIMHAJIBHBIX T'PAHHTO-
HIOB» — YACTHBHIX (GOPM NpPOABIEHHS IIYOMHHBIX ITOJABHMKHBIX
30H — OHM IIHPOKO PaCIpOCTPaHAIOTCS cpeld reojioroB. B Ha-
crosfllee BpeMs B HAYYHOH mmeyaTH, HApUMep, He HAWTH OTpU-
MAHUA HAJIUYUS II0ACOB I'PAHMTOMAOB U PYAHBIX, TOrJa Kak elle
coBceM HegasHO (l-e MerajnoreHudecKoe coBenianue B 1958 r.
B r. Anma-ATe) OHH IOJTHOCTHI0 HIHOpPHpoOBamuch, Bojee Toro,
ceifyac CUHMTAIOT BTO caMo coboii pasyMerommmca. TaxkoBer za-
KOHOMEDHOCTH B DBOJIONUK HAIIHX 3HaHMil. MoikHO HageaTbCd,
yro ¢puHAA ¢ TINYOMHHBIMK TOABMKHBIMU 3oHaMu (I'II3) Gyazer
TaKUM e, TeM 0OoJiee, UYTO B IEYATH yiKe MOABHIUCH CTATBH C
Onu3kUMM BarnafzaMu. Hamu BBIBOABI MU uX OOGOCHOBAHUSA IO
paccMaTpuBaeMoii nmpodieMe NpHUBeZeHBl B caMOM 0O0uieM RH-
Je. B maHHOM ciaydyae BajKHA NPHHIUNHAJLHAA CTOPOHA BOII-
poca, OIleHKa (haKTHYECKOro MarepHasia ¢ HOBOM IIOBHIIHH IIO
KazaxcTany nu0o 1m0 OTAENHHEIM €r0 perHoHaM, I'jle Ha TOM
MM HHOM 3Tame reoJorHYecKoro pasBHTHA OBIAH IMIPOABIEHEI
rnyOuHHBIE TOABHKHBIe 30HBI, IIpeamonaraercs, uro daxTude-
CKUIl MaTepHaJl XOpOIIO H3BecTeH reosoraM kKak Kasaxcrawa,
TAK M JAPYIHX COOTBETCTBYIOHmIMX paiioHos. Ham kaercs:, 4To
HECKOJIbKO OTEJIEYeHHOE HBJI0JKEeHHe OCHOBHEIX B3aKOHOMEPHO-
creii obnerdaer MCIONB30BAHME NMPHHIIMIIHAJNBHBIX ITOJIOMKEHUIT
IPUMEHHTEIbHO K IeoJIOTHYEeCKHMM YCJIOBHAM KOHKDETHEIX pe-
TMOHOB.

HderanbHoe IeoJIOrHYecKOe ONHCAHUE PA3NHYHLIX CTPYKTYD
Kasaxcrana, ocofeHHO MOOMJIBHBEIX, HUMEETCI B MHOI'OYMCJIEH-
HBIX NMeYaTHBEIX paboTax ¥ MO3TOMY HHU IOBTOPATH, HH pPaccMar-
pHBATh HMX IPHMEHHTEJIBHO K Ka’KIOMY IOJIOKEeHHI0 HEeT BO3-
MosxHOCTH. OueBngHo, yrayOnenHas paspaGoTka mpoGiaeMbl
rIyOMHHBIX TIOABUMKHBIX B0H C YYETOM JaHHBIX II0 OTAENbHBIM
CTPYKTYpaM — Ie0TeKTOHOIeHAM — JeNo OyAylmero M MHOTHX
ucciaepoBareneii. HaMm BasxkHO 000CHOBATH WM3JMAaraeMylo IO3H-
IIHI0 B caMO¥i CYTH, B €e OCHOBe, IOKAa3aTh HOBEIE BO3MOIKHOCTH,
KOTOpBIe OTKPHIBAIOTCA B IIOHMMAHHH PAa3BUTHA Te0JIOTHYECKHX
CTPYKTYDP M UX BIMAHWHA Ha pyAooGpasoBaHue.

Peun uyer o HeCKOABKO MHOM IOAX0/e K 00BACHEOHNIO, HHOM
TOJIKOBAHHH Te0JIOPMYeCKHX MAaTepuasioB, INONLITKe 060CHOBATH
HHYI0O CXeMy Da3BHTHA COOBITHII, B H3BECTHOHl Mepe OTIHYHYIO
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OT TOH, KOoTOpasd eule celdac saBagercs obmenpuaaToii. Ha-
CKOJIBKO pa3BHBaeMas KOHIENIUSA OKaMKeTcd IIpaBHJIbHOIM,
nokasker Oyayuiee. BoamorxxHo, psaj monoxeHui norpedyer ceo-
ero yrouHeHus aubo pgaxke mepecmorpa. CosHaBas THIIOTETHY-
HOCTE PfAfa BBICKAB3HIBAEMBIX IIOJIOMKEHHH, 00YCIOBIEHHYIO He-
JOCTATKOM HAIIHMX 3HAHMI 0 raybuHaX 3eMJIM M AHUHAMHUKE IIPO-
1[ecCOB, MBI IPeJIaraeM MX B KauecTBe OCHORBI JIA ITOJIE3HOTO,
KaK MOMKHO HaIeaThesd, 00CYKIeHUS U IPHMeHeHH s,



I'naea 1

IIpo6arema passumus
3eMHOU KOpbL

ITocnerane AeCATHNETHA B PA3BUTHH DPErHOHAJIBHON reosorHu
03HAMEHOBAJNHUCh PANOM OTKPBITHIT (GYHIaMeHTaJBHOTO 3Hade-
Hu", 6a3UPYIOIIUXCa HA HOBBIX JAHHBIX MeoH3WKH M IJIAHETO-
sorun. Ecnu mepeele mozBonmam nmoay4uTh CBeJeHHS O CTpOe-
HHN 3eMHOM KODBI ¥ BepXHeil MAHTHH, T. €. IPOHHKHYTH BHYTPH
BeMJIH, TO HCCIeL0BAHKA KOCMoOca M IJIaHeTHOI cucrembl CoiH-
Ha MOKa3ad, YTo 3eMJsd, Kak IJaHeTa, NoguuHsercd ob6muMm
3aAKOHAM JIBUYKEHHMS M pABBUTHA, cBolicTBeHHbIM ColHeuHOIl M
Tanaktuueckoii cucremaM. M3 artoro crnepayer, 49To pasBUTHE
3eMJIH, B TOM YHCJe I'e0JOTHYecKoe, 00YCIIOBIEeHO NOCTOSHHBIM
B3AMMoOZelicTBHEM KOCMHWYeCKHX (aKTOPOB U BHYTPeHHeil Ma-
TEePHAJBEHON M SHepreTHYecKoi cHceTeMbl 3eMJH, COCTOAINeld M3
paccIoeHHBIX 000JI0YeK, HAXOAAIINXCS B HeIOJHOCTBIO YpPaBHO-
BELIEHHOM COCTOSHHH. I[OHHMaHHe 3TOr0 NMPUBEJIO K CO3JaHHUIO
pAla KOHUENIWi O reoJIOTMYecKOM CTPOEHHMM M Pas3BUTHH 3eM-
uoi xopet I'. JI. Awxrupes, I'. JI. Adanaceera, B. B. Benoycosa,
B. I'. Bougapuyka, H. II. Bacunskosckoro, A. II. Bunorpapo-
Ba, I'. A. TamGypuesa, P. M, Jlemenunxoii, I'. H. Karrepdens-
jga, 10. A, Koceiruua, II. H. Kpomorkuna, 10. A. Kysueuoera,
B. JI. JIuukoea, E. H. JIioctuxa, B. A. Maraunkoro, E. K. Map-
xuHuHa, E. E. Munanosckoro, ®. C. Mouceenko, M, B. Mypa-
ToBa, A. B. Ileiise, B. ., ITonoga, T, JI. ITocenosa, I'. I1. Tam-
pazana, B. B, ®easinckoro, B. E. Xauna, H. II. Xepackosa,
M. H. Yebanenxo, H. C. Illarckoro, 0. M. Illeiitnmansua,
T'. H. Illep6s1, A. JI. Inm#Ha H MHOTHX ADPYIHX,
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Eme 6oJiee MHOrOYMCIEHHA TpyNna 3apy0esKHbIX YYEHBIX,
cpeau KOTOPBIX ocobeHHO Hy;xHO ormerntsh C. H. By0Ouosa,
E. Bynnappa, I'. Bynnapna, B. T'yrenbepra, TI. J:xedpuca,
P. Murua, PD. Kuura, JI. Kobepa, E. Kpayca, TI'. Menappa,
C. Pauxopna, A. Toiira, U, Yuucona, I'. Xecca, I'. IlltTunne u
MHOTHX APYTHX.

SEMHAS KOPA

Pacnonaras Gonbuieit wHdoOpMauMeil 0 reolOrMH MOBEPXHOCTH,
MBI 0 HACTOSIIEI0 BpeMeHH NPEeHMYIIeCTBeHHO AHAaJM3HDPYEeM
BCe M3MEHEHHS ¥ IPOIlecCchl B 3eMHOM KOpe CBepXy BHH3 H He
JellaeM CYIIeCTBeHHBIX MONBITOK (HCKIIOUAA YACTHBIE IIPHMe-
PHI) AaHAJU3UPOBATE UBMEHEHUS CHHU3Y BBEpX, CKakeM, OT BepX-
Hell MaHTHHM, CO CTOPOHBEI AKTHBHOrO HadYala — OCHOBHOID
JBUraTeNsd BCell COBOKYNMHOCTH SHJIOTEHHBIX IIPOIIECCOB.

Bce mMaTepmasisl NMpoBejleHHBIX CEHCMHMYECKUX W TIPABUMET-
puueckuX mccxeposanmii 3K KOHTHHEHTOB, 4 TaKiKe OKEaHOB
TIOKa3aJIi, YTO BCIOAY MBI BCTPEUAEMCH ¢ HEOJZHODOIHOCTAMNI H
yto B mesnoM 3K mMeer cnmoucTO-6J10KOBOe cTpoeHHe, KO-
TOpOe B KakKoi-TO Mépe, MO-BUAMMOMY, CBOIICTBEHHO H BepxXHeil
mauTHH. Huddepennuanua seniecrsa BHyTpH 3K ocobeHHo Tec-
HO CBfA3aHA C IpoIleccaMH BePTHKAJBHOro nepeMelleHus Gosee
«00beMHEBIX» M JIEFKHX 3J€MEHTOB M WX COeJWHeHH# H3 BepX-
Hell MaHTHH, B BepxXHeil 4yacTu KOTOPOW B 2TOT IepHoj IIpouc-
XOJHT pas3ynJIoTHeHHeE.

Ceifgyac TpyAHO OTAATEH NMpPeAIOYTEeHHe KAKOH-Tulo oAHOI u2
HNpeAToKEeHHBIX I'HIIOTe3 — B0HHOTO IJIABJIeHHS, NepeMeleHust
¢)poHTAa NAABNEHUS, KOHBEKTHBHBIX IIOTOKOB, /Jerasaiiu, ce-
JEeKIIMOHHOTO BBIMJIABNEHWA M BCIIbIBAaHUA 6a3albTOBEIX acTe-
HOJUTOB, HBMeHEHHs 00beMOB BelllecTBa II0J BIHAHHEM TepMoO-
AMHAMWYECKHX TNPOLECCOB, aHATEKCHCa, BYJIKaAHWYeCcKOi, AHG-
¢dysHOIil W, HAKOHEIl, TPAHCMArMATHUYECKHX PAaCTBOPOB.

Bacay:kupaeT BHMMaHHHA KHHMra, B KOTOPOH paccMoOTpeHa
CBsI3b TeKTOreHe3a ¢ NponeccaMu B Mantuu 3emiaun (Cyoborm,
Haymuuk, Paxumosa, 1968). XoTs ee aBTopbI I0JHOCTHEI0 OTPH-
Ial0T MOJKOPOBBle TeUYEHHA KaK NPUUYUHY BEePTHKANBHBLIX [BHU-
JKeHUil, HO B TO ’Xe BpeMs NIPHU3HAIOT, YTO CYIIeCTBEHHOE 3HA-
YyeHHe AJS PABBHTHA SeMJH HMeeT HEeMOCTOAHCTBO CKOPOCTH
BpallleHHsA TeoJHHAMHYECKOH cHcTeMbl. B JAansHeiireM Bce
ABHIKEHHSA 3eMHOIl KOpel — ofpasoBaHme TIYOHHHEIX paslio-
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MOB, NpPOru6oB M NOAHATHH, MarMaTHYeCKHX OYATOB — 0OGBsaAC-
HAKTCH HM3MeHeHHeM 00beMOB BelllecTBA BepXHeil MaHTHH IOJ
BAHAHHEM KPUTHYECKHX MPOI[eCCOB, NPHBOAAIINX K (ha30BBIM,
NMOAUMOPGMHBIM M JJEKTPOHHBIM IlepexojgaM BemecTBa. Eciam
NPH3HATH BO3MOMKHOCTH TAKHX IEPeXOJO0B B JOCTATOYHO GOJIb-
umx ofbeMax BellecTBa BePXHell MaHTHHM, TO NEePBONDPHYMHON
BOBHUKHOBeHHS KPHTHYECKHX CHTYaIHH BCe Ke HYMKHO CYH-
TATH (PAaKTOPBE KOCMHYECKHE, T. e. UBMeHeHHe (PUrypel 3eMiu B
npouecce ee lepeMelleHHA B KocMoce (pOTAlMOHHEBIE CHJBI,
NPHIAMBHOE TPeHHe, NpUpalleHlie TPABUTAIMOHHOIO IIOJA HA
opbOuTe). BepoATHO, MexaHU3M MHOT000DABEH M BKJIIOYAET DAL
IepeYMCIeHHBIX BBILIE IPOILLECCOB, & HUX POJb (JOJAA yUacTHHA)
onpejensiercsd CAMUMH YCAOBHSAMH B KOHKPETHBIX IMOJBHKHBIX
30HaX U reobJoKax.

BeposaTHo, clipaBeAJIHBO MHEHHE 0 TOM, YTO YCJIOBHBIE «Ieo-
(pu3HYecKHe» CJIOM 3eMHOH KOPBI OTBEYAlOT COOTBETCTBEHHO OC-
HOBHBIM o0nacTaM («hpoHTam») ©OGaszanbTU3anuyd, IHOPUTH3A-
IIUY, rpaHuTH3anuu ¥ MmurMarusanui (Bopucos, 1967 u ap.).
Ilpu 5TOM NpEABAPHTENBHO NOJKHBI 4Pa3yIIOTHATHCH» HUMKE-
Jexallie CJIOH, HAYWHAHA C BEPXHeH MaHTHH, B CBA3H ¢ BepTH-
KaJbHOM MMTrpallMeil BeMlecTBA M IOCTYINIEHHEM Hauboaee
«00BEMHBIX» H JIETKHX KOMIIOHEHTOB CHAJHYECKOTO COCTaBAa.

Pocr GazaneroBoro cioa 3K mpoHCXOoguMT BeJEACTBHE BBI-
nnasieHus 0as3anbTa U3 BepXHeil MaHTUH JubG0 M3 ee 4ACTH —
cioa I'yrenGepra, nesxamero Ha raybusHax 100—150 xm. Tem-
nepaTypa naaBieHus 6asanbra 1200° amzesura npu 18 xumjo-
6apax — 6omee Huskaa (Punarsyz, I'pun, 1966). Mcxoxa us sTo-
ro ¥0. M. Illeiinmanu (1967) memaer BEIBOZ O TOM, YTO AHIE3UT
Arngerca Hanbosee Kueaoit rnybuuHoil Marmoi. Bee Gonee xuc-
Jble MArMbl — 3T0 JuOO CMelIaHHBIe KOPOBO-IyIyOUHHBIE, anb0
YHCTO KOPOBOrO IPOMCXOXJeHUA. IIpmanaB NpaBHIBHOCTH
TOAbeMa IpaHUI] pasorpeBa B TekroHocdhepe, 0. M. Illeiin-
MauH (1967, puc. 1) B To ¥Ke BpeMdA OTPHIIAET He TONBKO NPWH-
IMII 30HHOI IJIAaBKW, HO M M3MEHeHHe COCTaBa 04YaroB MarMa-
TH3Ma Ha pasHbIX ypoBHAX 3K, urTo ABIdeTcA OYEBHAHBIM IPO-
THBODEYHEM.

CymectByer MOjenb, COMVIACHO KOTOPOM IIJIOTHOCTHAA IUD-
depeHITHATUA BelllecTBA NPOMCXOAMUT JasKe B HHMKHe MaHTHH,
M (hpakmuy ¢ MajJoil IJIOTHOCTHIO NPOABHMIralOTcA BBEPX BAOJIb
PUMTOBBIX 30H; IO NMyTH M3 HHUX BhEINJIaBiagercs O0azanbr (Bem-
melen Van, 1965; Apriomkos, 1968). Yro-To cxoaHoe ¢ 3THM
TIpOLiecCOM OTMedaeTcd NpPH IMeTPOJOTHYeCKOM AaHaJIu3e MaTe-
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puana M3 CHCTeMBbl OKeaHWYeCKUX DH(TOB; HAKOHem, Ha pac-

CHIOEHHOCTh BePXHell MaHTHH yKa3bIBAIOT AaHHble MHOIMX Celic-
MHYeCKHX 30HIUDOBaHUII.

1500 |
1000 1
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5001 =
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0 50 100 1%0 200 kM

Puc. 1. CpapHense pasaHuHbIX OPeANOJI0KeHHH 0 TeMmepaType
B Bepxax MaHTHH H Kope (mo }0. M. Ileitamanny, 1969). Mar-
Mel: ] — moj TeoCHHKJWHANAMH; 2 — I[0J BHETeOCHHKJIHHAJE-
HBIMH obnacTaMu. Teepzoe pemiecTBo: AA — reocHHKJIWHATIEH,
BB — rtpannoseix obaacreit, CC — obnacreil MeI0YHEX 6a3aib-
ToB, KpuBrie, mocrpoennsie no maHHeiM: 3 — B. B. Besoycosa
(xna reocuHKIHHAJeIH), 4 — Jlo6uMoBoil (MakcUManbHBIH U
MUHUMAJBHEIH BapuaHTh), 5§ — B. A. Maruumnkoro (a1s okea-
HOB — O M ans xoHTHHeHTOB — K), 6 — A. Punrsyma (nasa
oxeaHoB — O u Ana «uuTOB» — Sh),

B cOOTBETCTBHH C IPOBeJIeHHBIMH pacdeTaMH pPaBHOBECHH
MYABTHCHCTEM M TeOJIOTHYEeCKHMH JaHHBIMH TIJIy0OKHE 30HBI
MeramMopduaMa uMeloT Takoii cocras (Mapakymres, 1968):

P xbap T°C

TpaHATCOAEpXKAIlle Meramopduueckue nopoas: 5—12  650—850
9KJIOPHTHI M SKJOCMTOBbIE TPaHYJUTHL A0 TJay-
6uHEL 40 KM 12—20 pmo 1100

B 6a3anbTOBOM ClI0e MOTYT COJAEPIKATHCA DKJOTHTOBEIE H
MHPOKCEH-IIJIATMOKJIA30BEIe TPaHYIUTEL. 3aMelleHHe 0as3albTo-
BOrO CJI0f1, JIHKBUJALMA «KOpHeH rop» NpPOMCXOAAT IIyTeM 3a-
MeIIeHHsA TPAHYJIUTOB NUPOKCEHUTAMH U IePHAOTHTAMH.
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Yro ke KacaeTcs LUMPOKO PACIPOCTPAHEHHBIX I'PDAHUTOB, TO,
0 MHEHHIO OOJBIIHHCTBA MHCcJegoBaTeseil, OHM HMeWT BHYT-
PUKOpOBOE IpPOHCXOKJIeHHe — JuddepeHnnaliHoOHHOe B cJoe
AUOPHTA U TAJIMHTEHHOE B CJI0E I'PaHUTA.

HWmeroniagcsa ceiiyac TeHJEHIMs MCKATH MPUYUHEI TEKTOHU-
YeCKHX JBHIKeHHIl faxe B CcBepxXxrayObuunnoit audde-
peHIHaluy BeulecTpa (rpaHuIla fApa X MAHTHH), CONPOBOIK-
JaeMoil rpaBUTAIIMOHHBIMU SBJEHUAMH (BCIIBIBAHWE CHIWKAT-
HOII KOJIOHHBI), BOBHHKJA, OYEBHIHO, BCJEACTBHe HMIHOPHUpOBa-
HUA (PaKTa NMEePpHOAHYHOCTH TEKTOHHYECKHX ILUKJIOB HA SeMie
U AuHAMHYHOCTH paspesa 3K u Bepxmeli manTun. Ecau mMeTh
B BHJAY KOHKpPETHBIe IOJBUIKHBIE 30HBI C MX CPaBHHUTENBHO OI-
paHuveHHBIMY pasMepaMH, MX BO3PACTHBIe BCTYILICHHUHA, JIO-
KalbHble nepectpoiiku 3K MMeHHO B MecTax MX 3aJIOMKEHUH, TO,
€CTECTBEHHO, MPUYMHLI OTH JOJMKHBLI OIpEAENATECH PAMKaMH
TeKToHOC(hEepsl, paMKaMi TOH YacTH 3eMJIH, KOTOpas BOBJIEKa-
eTcs B JIBHXKEHHe NIPH H3MeHeHHM caMo#l (MUrypsl IJIaHeThH.

Harepecuo nabmiogenne H. A. Bensescxoro (1969), nmoxka-
3aBlIero BO3pPACTAHHE MOUIHOCTH ©a2aJbTOBOrO IO TIO[ 2B-
reOCHHKJIHHATAME ¢ MX HHTEHCHBHBIM MArMaTH3MOM.

B poxemGpuiickux nadrpopmax caon 3K xapakTepHsyroTCs
POBHBEIMH ITapajJelbHBIMH ITOBEPXHOCTSAMH ; MOIIHOCTH 0a3aib-
TOBOTO CJI0A (BMECTe C ZHOPHMTOBBIM) GOJbllle MOUIHOCTH TPAHMT-
Horo. B Gonee wmodoaslx IaTdopMax yiKe NIPOABIEHBI
«BOBMYIIeHUA» B BHJE H3MEHYHMBOCTH IPaHUL, H3MeHEHHId CO-
OTHOILIEHUA MOLIHOCTEl CIOeB, YCHOXHEeHNs NOBepXHOCTeir pas-
Lena, 9TO yCIOoKHEeHHe 0CO0EHHO BO3PACTAST B CAMBIX MOJO/BIX
CKJIAZYATEIX 00JACTAX, OAHOBPEMEHHO MOBBIUIAeTCH M ofmas
momuocTh 3K — mo 70 xwm (IlaMup), a MOIIHOCTE TPAHHTHOIO
crnos — g0 30—40 xm. Ilogobuaa Ke 3aBHCHMOCTL OTMeuyeHa
ans IleurpansHoro Kasaxcrasa ®. C. Mouceenko (1969).

Obpamaer Ha ceba BHUMaHMe TOT GaKT, YTO MOIIHOCTE 3€M-
Hoii Xopwl Menpme (30—35 km npu oTHocuTenbHO GOABLIEH
MOIIHOCTH cJiof 6a3anibra M AUOPHUTA) B 00JIACTAX MOJOOI aK-
THRHBAIWY, HAJNOMKEeHHON HA JPeBHHe CTPYKTYPHI, YeM NpH I0-
CleloBATENNLHOM HAJNOMEHHH KaJleJOHCKOr0, TepPIHUHCKOr0 H
KUMMEepPHIiCKOro DHKI0B (rae oua gocruraer 60 wm).

Haxkonen, npAMBIM yKasaHHeM Ha <«OKeaHM3aIuio» (6azaib-
Tuzanuio 3K, obpaszoBanue 9KJIOIMTOB) ABIAETCHA OTCYTCTBUE HA
niaTgopMax «KOpPHeH rop» B moBepxHocTu M, ee BEIpaBHMBAa-
HHe. B repuuHCKHX 30HaX HMX BeIHUMHA COCTABJISET YKe Iep-
pBle KuaoMerpsl (1o 5—8 xm B Kasaxcrame), a mojg KUMMepH-
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aamu ¥ ansnugaMu—10—20 1 Gonee KumoMeTpos. ITo 0GcTOA-
TeNLCTBO oTMeuasioch u panee (ILlep6a, 1962, 1963, 1965). Tor-
Ja e MBI YKasblBaJH Ha 3aBHCHMOCTE COCTABA M XapakTepa
MeTaJIJIOTeHHH OT THIOB paspesa u MouiHOcTH 3K ; TO Ke caMoe

Puc. 2. ®opma cooTBercTBHIl penbeda MoBePXHOCTH M H HOBEPXHOCTH KOH-

CONMHANPOBaHHOH Kopwl (BenseBckuii, 1969). TopH3oHTAJLHBII NYHKTHD —

Tonma BoAbl (MHAeKe W); TOUKM — ocafouHas Toama (ungexc S); xocasn

IITPUXOBKA — KOHCOJMMAMPOBaHHAA Kopa (uHAexc K); BeprukaabHas mTpH-
XOBKA — BepXHAA MaHTHA (mHAexc M).

ceiiuac gokaseiBaer u H, A. Bensesckuii (1969, ctp. 40). Ana-
NH3UPY A COOTHOULIeHWe peibeda nosepxHocTeit M 1 KOHCOIUIH-
poBaHHOrO OocHoBaHMA 3K, OH BBIZEJUJ BOCEMB THUIIOB, /[aB HM
pasau4Hble HaHMeHoBaHUA. [[OCTATOYHO MOCMOTPETh NPHBEJEH-
Hble UM CXeMBl (puc. 2), 4T0o6sl yOeAHTECH B OTCYTCTBHH COOT-
BETCTBHS, NMOCKOJbLKY W3 BOCEMH THIICB B IATH TAKOIO COOTBET-
cTBUS Her; Haobopor, o0HApyKUBaeTcs Hecorjacue B XapakTe-
pe dTHX JIBYX IMOBEPXHOCTEeil, YTO YKA3BIBAET Ha OIIPeJeIEeHHVIO
HeYPaBHOBELIEHHOCThE MeK/JY HHKHHUMH H BEPXHHMH CJIO-
avmu 3K,

B nocnejinee BpeMd HaMeyaeTcsd TEHAEHIMS Iepexofa OfF
cnoeBoii MofZenu 3K k conomHOH ¢ (ha30BEIMH NPEBPAIEHH AMK
M IJIOTHOCTHBIMHK TIOPOTaM¥ Ha TpaHuUnax. BO3BHHKaeT MHeHHE
0 HeoOXOJUMOCTH ITePecMOTpa MHTepPHpeTAlud JaHHBIX BOJHO-
BOrO 10Jif - (OTpaskeHHBle, PedpardpOBAHHBIC W NPEIOMIEHHBIE
BonHbl), OgHAKO U B DTOM Clly4ae COXPAHAIOT CBOE IIpPeKHee
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3HaYeHHe MeXaHM3M M KoJoHKa auddepeHHaMM BellecTBa
8K, nanuume CyOropM30HTAJBHBIX TIPaHMI, H ITOBEPXHOCTE
CKOJIBYK eHU .

HERKOTOPBIE COOBPAMEHUA
0 MATMATU3ME

0. A. Bunubuu (1955), 10. A, Kysnemor (1964) oGocumoBanu
HIel, COITIACHO KOTOPOIl ¢ TeYeHHeM BpPeMEeHU IIPOMCXOIUT MHI-
pamus MarMaTHYecKMX OYarop M3 HHMMKHHX B BepXHHe YacTH
3K. AHaroruuHoe npejicrasjieHHe OBIJIO BHICKA3aHO U APYTUMU
uccrnegosarenamu. 10, M. Illeitumanu (1969) nmpoaHaIu3upoBaI
CyIecTBYIOU[HAE K HACTOAI[eMY BpeMEHH reoJIOTHYEeCKHe M DKC-
NepuMEeHTaNbHble JaHHBIe 00 YCIOBHAX M IVIYOHHAX BO3HHKHO-
BeHuss MarM (oxomo 60 xaM), mpH KOTOPBIX HX HaYaJIbHBIH
cocTas (TOJIEeWTOBas M IMEI09YHO-0a3albTOBaMA) ONIpe/elAeT A TeM-
meparypoii. ITo ceiicMOJOrHYeCKHM AAHHBIM, MarMbl ITOZHUMA-
forea ¢ rayoun 100—250 xm (27—80 xumobap, TeMmepaTypsl
1500—1900°) B mpefierax TeKTOHODEPOB € Das3HOI CTENEHBIO
pasorpeea. .

Tab6auya 1
Cpegnune Temmeparypusie rpaguentsl (B rpagycax Ha 1 xm)

]0-:- 50—60xm|0-r 35 km

TeocmrrymHans (B. B. Benoycos) 24 39
Oxean (B. A. MarEunkuii) 29 29
Teocunkaunans (F0. M. Illeitamann) 21 26
Toneurossie obnactu (¥0. M. Illeiin-

MaHH) 19 21
ITenounsie Gazanerer (10. M. Illeiin-

MaHH) 17 19
Oxean (A. Puursyn) 16 18
Murer (A. Punrsyx) 11 13
Konturenr (B. A. Marmnukmii) 14 16

T'paguenTsl B MarmMax [Jd IeOCHHKJIHHaxeit — 6—9°, ma-
TEPMKOBBIX dYacTel AJA Tpanmnos — 5,5° M ImeaoYHBIX 0asajib-
ToB 4°C na 1 xm (Ileitnmann, 1969).

Bynkamwyeckue cepuy OCTPOBHBIX Ayr, TO MHEHHIO
¥0. M. Illeiinmanna, MPOMSOINJAM M3 NEePBHYHBIX MAIM THIA
OJIMBHHOBEIH TOJIeUT, KOTOPEIe IPH NajJeHHH JaBleHus obora-
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SE3E

1A0TCA aNTIOMHHHEM 34 cueT OOKOBBIX IIOPOJ, NPH ABHIKeHUH
TEPAIOT YacTh TBepjAoil (assl, NOAKHCIAIOTCH, O00OrallaiTCs
BOJIOII M M3MEHAITCH A0 CcocTaBa ujedovdHoro OazansTa, a 3a-
TeM ¥ aHfgesura. Ilpn sToM aBTOp, B CYIIHOCTH, MCKJIIOYaeT Ha-
Ju4YMe NPOMEKYTOUHEIX OacceilHOB ByJlkaHuaMa u jAuddepeH-
IManui0 B HUX Marm, 4To, KOHEYHO, HesepHO. HoHTpacTHOCTH
cocTaBa BYJKAHHTOE B OZHOM paspese, YepefoBaHHe B OJH3KHE
II0 BpeMeHH BYJKaHH4YecKHe IIHKJBI ¢ 00pa3oBaHHEM POJACTBEH-
HBIX cepuil u Apyrue ocobeHHOCTH MOTYT GbITH 0GBACHEHBI TOJb-
Ko AundepeHnHanyeir B IPOMEXYTOUHOM oOuYare M pasjeineHu-
€M Ha OCHOBHBIE, CPeJHHe M KHCIBIE,

BrezeocuHkauHaibHble Tpanmosele cepun, no 0. M, Illeiin-
MAHHY, OTAUYAIOTCA OTCYTCTBHEM IIOPOZ CpEeAHEero cocrasa MU
pe3xuM mnpeobaaganueM 6GaszanbToB. IlepBHYHBIEe OJMBUHOBBIE
TOJIEUTHI BO3HHKaOT Ha rayounax 50—60 xm, raasHag aud-
depeHIIHAMA MarM npoucxogutr Ha 12—15 kM, a sarem —
cBOOOHEIH BBIXOJ MO OTKPBITEIM pasdjoMaM, TOT[a KaK B Ieo-
CHHEJIHHAJAX IIOTOKH MarmM 3aMBIKAIOTCA M BOSHHKAIOT IpOMe-
KyTOuHEIEe BGacceiiHEL.

Ilona wenounwvix 6aszanvroé (ddmonus u Ap.), KAK CUUTA-
10T HEKOTOPBIE HCCJIeJOBATENH, MOIJIM BOSHUKHYTH BCIEICTBHE
pAja NPUYMH: OXJaKIeHHA pacmjiaBa Ha raybuHe, nubo cy-
II[eCTBEHHCTO TIOHWMKEHUS HaBJeHud, Jubo Ho00aBlIeHUS BellecT-
Ba MaHTHH U BOAbl. CMeHa TOJIEHTOB IIeJOYHBIMH OasaibTa-
MU — pe3yJabTaT AuddepeHIIHALME B 0Yare.

B nenom Barmaasr 10, M. Illeiinmansa o6 o6pasosaium Marm
pas3nNYHOIO cocTaBa 0a3UPYIOTCH HA HBMEHEHUH I[IePBHUHBIX
Marm Ha JJIUTEJBHOM M IPOTSKEHHOM IIYyTH HMX IlepeMellleHH:A
¢ GonbimuX rAyOHH BCIEJACTBHE OT:KUMAHHS TBEDABIX (a3 u
oforameHusa KHUAKOII (askl  nyTeM KOHTAMHHAI[MH. PasHble
pexkumsl (7, P) npu 2TOM peryJiupyIOT U3MeHEeHHs ITepBUYHON
TOZMEeHTOBOH MarMei. B Takoii TPaKTOBKE MHOTI'0 HMCKYCCTBEHHO-
T0, MHOFO BCAKOrO poxa jmgomyulenwit. Ilouru wuckmoyalores
JUKBAHA M JIH(depenlHanud MarM Ha IIPOMeXYTOYHBIX
VPOBHAX, TEKTOHHYECKHUI DPeXUM, COCTAR IIOPOJ Ha IyTH Iepe-
MellleHHA MarM, TOT/la KAK WMEeHHO DTH TPUYHWHLl BIOJAHE MOIYT
00BACHUTE BCe pasHooOpasme marMm. HaxoHen, caMo BOZHUKHO-
BeHHe TeKToHo(epoB B o0UIeM-TO 0043aHO CJay9alo, c,qeu xiem-

34 COTJIacHTRECH. v\’-\ =4

ITosiBmeHHe KHCHBIX JUIAPUTOBHIX MArM B ca,ﬁom Hawane
ouepesHOro IHKJIa (HanmpuMep, Ha PynHoM Am'ae) “anbo camo-
CTOATEIbHBIX TIOSCOE TPAHUTOU/OB (-re:reoporen;imx, cyﬁcer;-
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BEHTHBIX) — CBHAETEIBCTBO TOT0, 9TO MarMaTHYecKHe O0Yard c
passutHeM I'TI3 MoryTr 3apoXK/JaThCA M 3aTeM PAacIpOCTPAHATH-
Cf CBePXy BHH3, & He TOJIBKO CHU3Y BBepX (TeKTOHODEpH —
rexronerensl; 1lleitnmanu, 1968). O6 sroM ke roBopHT mosAB-
JIeHHe THNHYHEIX yabTpalasuToB B GONBIINHCTBE CAYYAEB 03I~
Hee §a3anbTONAOB, ViMenHo B 6a3an1bTOBOM cJIOEe M BepxXHeit MaH-
THH WUMEIOTCHS KPUTHYECKHe YCIOBUA, CABUI KOTOPBIX IMPHBOAHUT
K BBIIJIABJACHHKIO MarM, U COBEPUIEHHO He 00A3aTeILHO B STHX
eryyaax ydacTHe CBEPXrayO0oKMX JIOKaJbLHBIX ouaros aubo ac-
TeHocepsl B IeJI0M.

Muenne 0 TOM, UYTO BTOPOCTEIIEHHEIE I'HnepOa3uToOBBIe ITOACa
He CBA3aHBI ¢ MaHTHell 1 YTO B NMPOIlECCE TEOCHHKIMHAJIBHOTO
PasBUTHsA He IPOHMCXOAUT IOABEMa YJILBTPAOCHOBHOI MarMbl
(Mocranesa, 1968), moka HuueM He oGocHoBaHo, BepHo ToabKO
TO, UTO THNEPOA3UTHI, KaK M BCe APYrHe paHHWe reosiorHyeckue
Tena, Mpe Golee MO3AHHX IMpolleccax B IMOABMIKHBIX 30HAX (IH-
HaMoMeTaMOopdUUIECKoe, MATMATHYECKOE M MexXaHHYecKoe BO3-
JAefcTBHe) MOABEprajoTca BCAKOrO pojaa ImpeobpasoBaHUSM —
FeopMaIHaM, MeTACOMATHYSCKUM H3MEHeHUsM, B TOM GHCie
mepexony IVHHTA B rap.uﬁyprwr, aepromur (Edumor, 1968),
CepNeHTHHH3AIUN i T. II.

@. C. Mouceeuro (1969, ctp. 158) yTeep:kgaer, 4To rpaHAT-
HbIe MACCHBEI HE MCHBITANH 3HAYHTENLHOTO NMepeMEIleHus U 3a-
poskmanuck Ha HeGONBINEX IAyOHMHAX B TeX Mecrax, rie ceifdac
pacmosaralores caMd IUIyToHbl. Ilpm sToM MM GOBIJIH  IIpO-
AHANM3NPOBANLl CaMble PasHeoOpasHbBIe caydaM, 3a HCKJIode-
HUEM IIPOCTOr0 — YCTAHOBIEHHOTO BEPTHKAJILHOTO IepeMelie-
HHS OZOKOR IS CO3NAHUA KAMEPHOTO NPOCTPaHCTBA, KCTATH,
o6ocHOBaHHOIO HAMH B ITeYaTH AocTaTodHo xasuo (1951) u mox-
JepmaAHHOrO GONBINMHCTBOM MccaefoearTeneit Kazaxerana. Kpo-
Me TOro. JOKaJBHO-OYATOBBEIM PA3OTPEB W NJIABIEHHE NOPOA B
OKDyKAaIOIleil HHEPTHOH cpejle MOKAa HUYEM He apryMeHTHDO-
BaHEBI, B TOM uHCIe U CKOILIEHHEM pPaJHOaKTHBHBIX 2/IeMeHTOE.

Muorue muccaeposarenu (Harmb6una, 1963; Momauanosa,
1969; TIywmwaposcruit, 1967; Kopmuruusin, 1968) ormevaror
Ana paitonor Bocroka CCCP To 06GCTOATENBLCTEO, UTO I'PAHHT-
HEIe NOfCA 37ech YacTo BoOOIIEe He CBABAHBEI C NeOCHHKINHAL-
HBEIMH CcHCTeMaMH # (opMupyloTes BHe HMX. To 7Ke camMoe MEI
nokasanu eme muoro pambire (IlepGa, 1955, 1956, 1960) ana
Ilenrpansioro Kazaxcrama, reprnMHCKHe TIpPaHATHEIE IIOfACA
KOTOPOT0 9YacTo pacCceKaiQT B JAMATOHAJBHOM HANPABIEHUW Ka-
JeJOHCKHe CKIajgdaThle nosca Jubo Jgaske GOPMHDYIOTCS Hesa-
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BHCHMO OT TeOCHHKJIMHANEH B 0Oosee [APEBHHUX KOHCOJWINPO-
BaHHBIX CTPYKTypax (Tak HasbiBaeMble <«BHEreOCHHKJIHUHAJb-
Hple» TPAHUTHEIE Iogca). B cymiHocTH, TO ’Ke JaeT BechbMa
obcroarenbsoe uceaepopanue ®. C. Mouceenxo (1969). Exsa nu
TEePMUH <«Pe3OHAHCHBIN» MOMHO NDPHUMEHHTH K TIepPIHHCKOMY
marmatnaMy HKasaxcrana, HakJaJbpIBAIODIEMYyCH Ha KAaJeJIoH-
ckre cTpykrypel (Ilymiaporexkui, 1969, crp. 11). Pasnomuasn
TeKTOHMKA B JAHHOM CAydae TaKiKe ABIAETCHA TePIHHCKOM.

Ilponece crymenuyaToro paseutus 3K mnpejnonaraer 3aKo-
HoMepHoe oboramienne BepxHux ee croes O, Si, K, Na, H.0, F,
Cl, S, C 1 xgp. 3a cueT BOCXOJANIEIl MHIPAIIMK STUX IJIeMEHTOB
u3 BepxHeit MarTHH (rayouHEL, o A, A. fpomesckomy, jo 60—
70 kx u Gojyee); B CYIIHOCTH, BTO YIOMHHABIIHIICH BBIIIE IIPO-
Iect HapaIMBaHHsA 0a3ajbTOBOTO CIOA CHU3Y M ero Ioclenyio-
Iad rpaHUTHBALMS B BepxHei uvactu. BoxHas u rasoeas ofo-
JOYKHM TAKKE SBIAIOTCHA CHAEICTBHEM Jerasainuu BepxHell MaH-
THH, 0cOOeHHO HArAAZHOH NP BYJIKAaHWYECKHX M3BEDIKEHHAX.
E. K. Mapxuaua (1967) BynkaHWYeCKMM MeXaHUZMOM C HU3-
BeCTHEIM OCHOBaHMeM OOBsAcHseT Boobuie dopMupoRaHue Beeil
3K, oxeaHOB M BO3ZyNIHON 060MOUKH, OCHOBHIBASCH HA [AHHBIX
nmo Kypuasckoil rpsage, rae ¢ Meaa Ao HACTOMAIEr0 BpeMe-
HHi BbiHeceno 6,5:10° xm® cumanuueckoro wmarepuana. Bosab-
IIMHCTEO HccleoBaTesell ceiivac nmpusHaoT, uro 3K dopmupo-
BaJiach B pe3yJbTare AudQepeHIIMaIK BelllecTBa BepXHeil MaH-
TH®, MeXaHM3M KOTOpPOro, Kak OBIIO OTMEYEeHO BEBIIIE, OKAa3bI-
BaeTcs JOBOJIBHO Pa3HO0OPA3HEIM.

Bepxune yactu 3K oforamaiores H,0, Si, K, Na u apyra-
MH 3TeMeHTaMH elle W IoTOMY, YTo OHH 001ajaioT IOBBLINIEH-
HOIHl PacTBOPHMOCTBHI0 M CIHOCCOHOCTRIO ¥ KOMIIJIEKCo0OpasoBa-
HHMIO, YacTO He CBA3aHBI ¢ APYIHMH 3JeMeHTaMu. Mx BbiHOC
TIPUBOJUT K IOBBIIeHHIO cofiepxanus Mg, Fe B Gonee rayGoxux
YacTax.

Hmerores, HAKOHEI, BRICKA3LIBAHHSA O TOM, 4YTO XapaKTeD
noeepxuocTy M 3aBucHT or penseda COBpeMeHHOH NOBEPXHOC-
TH TI0 TIPHHIHOY H30CTATHYECKOTO DABHOBECHS, UYTO Hapylle-
HUf OMPEefendgloTes HeOTEKTOHMYECKUMH IBHKeHHsAMH (Ada-
HackeB, 1968 u ap.). H. A. Bensescruit (1968) nyrem craru-
cruveckoii o6paborku ofmupnoro Marepuana I'C3 nmokasad, uro
TaKoi BEIBOJ fBNseTcd HeoOOocHOBaHHBIM. MaMeHawTca IHIIB
KOpPPeNAIHOHHEIE 3aBUCHMOCTH [ANA KOHTHHEHTOB M OKEaHOB,
CBHETENbCTBYIOIIHE O pasJAHYAX IPOLEeCcCOB, NPOTeKaBIIHX
Ipy (OPMHPOBAHHM 3THX CTPYKTYDP 3€MHOI KODEIL.
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Hozroe, He TeoCHHKIUHANBHOE, HATPABICHHE B IO3HAHHL
3akoHOMepHOcTeil passutna 8K pasdunrock, Kak BHAHO, Ha JBa
TeweHHA: <«PUKCHCTCKOE», CUNTAIOUlee TeorpaduyecKu
MOCTOAHHBIM PA3BUTHe CTPYKTYp NMyTeM IVIABHEIM 00pas3oM Bep-
THUKAJMBHOH MHIpalliH BelecTBa, ¥ <M OOHIHUCTCEKOe»,
npejAIoNaralomniee HeIpPePBIBHBIM Jpeilid KOHTHHEHTOB, jpeiid
OJIOKOB H fJaske (OPMHPOBaHHE CTPYKTYDP IyTeM IOPH30HTAJb-
HOro mepemeiteHus pemlectsa 3K M3 oHOH 0G;acTH B APYIyIO,
HampHMep, IIapbaKHasg rumotesa oGpasoBaHua aasnuzg EBpo-
nBl, OTOpBaBmiMXcs OoT MaccuBa CesepHoit Adpuxu, ofpasora-
e 3K CpepuseMHOMOpBs IyTeM pPaspbiBa M PACTsMKEHUA I'pa-
HUTHOTO cnod. IIpaBpa, Apyrue wucclegoBaTeNld OOBACHAIOT
HCUE3HOBEHHEe TPAHHTHOrO CJI0A JJIUTEIbHBIM PAa3MBIBEOM C TO-
CJeVIOIIHM IIepeKpPBITHEM PHIXJIBIMH Ocagkamu (Brnaguusl Kac-
nua 1 YepHOro Mops).

PernoHanpHeIMH reoHaudecKUMH paboTaMu yOeZHuTeIbHO
MOKAa3aHO0, YTO CKJIAJAYAThie OPOreHHYEeCKHe CTPYKTYPhl Pa3BU-
BaloTcs HA aHoMasnbHoi 3K, uMeloniell oTAMYHBIE OT COCEIHUX
crabUIbHBIX OJ0KOB MOIIHOCTh 11 CTPOEHHE; CYIIecTBEHHEBI pas-
JUYHSA W B XApPaKTepe FPABHTAIIHOHHBIX M MArHHUTHBIX IIOJeii
(Anapees, 1960; Bensesckuii, 1968 ; Bopucos, 1967 ; demenuir-
kasd, 1968). Ona Kasaxcrana 9To TakiKe OTHETJIHBO BBHISBHJIOCH
Gmarozapa KOMIUIEKCHBIM Teo)H3HYECKUM HCCIe[0BAHUAM
(Augpees u ap., 1964, 1966; Mouceenxo, 1964; Moposor u
ap., 1963). OcobeHHO NOKa3aTe/NbHBIE PE3YJIBLTATHI IIOJNYUYEHE
mo YcmeHckoil 3oue (Bexsxkanos, Ilonoe, Kopucramesckaa, AH-
ToHeHKo, Kysmuuos u ap., 1969), rpe ycraHosleHB! HapyLIeH-
HoCcTh paspesa 3K, ee yBeawdyeHHas MOIIHOCTb, (pparMeHTap-
HOCTHh BHYTPHCIOEBBIX OJ0KOB, KPYTOHAKJIOHEHHEIE MOBEPXHOC-
TH paszesna, PasyIJIOTHEHMe BEIIeCTBA MAHTHHM M jake TPOHHK-
HOBEHHe CaMMX pA3JIOMOB B IIpejlelibl BepxXHeil MaHTHH,

IMogroma WTorH KpaTKOro 0030pa COBPEMEHHBIX TeHAEHUMIT
B I€OTEKTOHHKE, cJIeJVeT YKasaTh Ha CTpeMJieHHe HCCJejoBaTe-
Jieii K HOJYYeHHI0 O0BEeKTHBHBIX TAHHBIX [IJf YCTAHOBIECHMS
npHYuH nepeMelreHuil u aedopmanuiit 8 3K. B To ke BpeMsa
CKY/JAOCTE HAIIHX 3HAHHI 0 (U3NYECKOM COCTOSHHH HeAgp 3eM-
JIH 1 0Cc00EHHO O NMPONCXOAANINX B HUX MPOIEccax — TO Mej-
JIEHHBIX (QU3UKO-XUMHYECKUX IpeoOpa3oBaHMAX, TO OBICTPEIX
MeXaHHYeCKHX (celficMHUeCKHX) — Topo:kAaeT pa3HooOpasue
reOTEKTOHUYECKMX M MarMaTHYeCKMX KOHIeNIIHii, 9acTo IIpo-
THBONMONOKHEIX., HajgosnpussaTe, 94T0 TOKA ME INepe:RHBacM
IepHoj, aAKTHBHOI 60ph0ObI MHEHWH, BOBHUKHOBEHHUA M yracaHusd
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PABHOPOJHEIX HJeil, OTCyTCTBHA OODOCHOBAHHOI TeOPHH pag-
BUTHS 3e€MHOII KOPBEI M CYIIECTBYIOIIHX B Heil TeKTOHO-Marma-
THYECKHX (OPM T (QUIUKO-XUMHUYECKUX Tpoleccos npeobpaso-
BaHUA BeumlectBa. Takoe cocrosHue B3HAHMI, eCTeCTBeHHO,
CHYKHT NPHUYMHON MOKA IHIOTETHYHOCTW NIOOBIX TOCTpoeHuii,
CBA3aHHBIX C HeipaMH SeMJIH.
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Puc. 3. Tuns pa3peaos semuoit kKopel. 1 — ocagxi; 2 — rpaHuT; 3 — pHO-
pur; 4 — Gasaner; 5 — nepujgorur; 2,3—3,3 — NJOTHOCTH ITOPOX.

Kpuruuecxkuii 0630p MHOIMX NpeABIAVINHX KOHIEMUHI K
TUIIOTEe3 JaeTcs IOYTH B KAMIOH IocieAyiolmeil craTbe coBeT-
CKUX yUYeHBIX. B pacmupeHHoM Buje oH 6bL1 caenad B, I'. Bon-
mapuykom (1961), YO, A. Tpanesuukoseim (1963), II. H. Kpo-
morkuabIM (1964, 1968 u zp.), E. H. Jdwcruxom (1959), B, II.
Hexopouesreim (1963), ®. C. Mouceenko (1969) n xpyrimu. ITo-
9TOMY MBI OrPAHMYHBAEMCH MBNOMEHUEeM CBOWX B3T/IAJOB IPH-
MeHUTeIBHO K pasBUTHIO 3eMHo#i Kopel KasaxcraHa, npusie-
Kagd 10 Mepe HeoOXOZMMOCTH [JaHHBIE U BBIBOABL [APYIuX
aBTOPOB.

O6uMMH ~ OpeACTABIEHUAMHM, KOTOpBle IIPHHATHL 00ONb-
IWHCTBOM HCCIefoBaTeNeil ¥ KOTOpble MOMKHO CUNTATh HMCXOJ-
HBIMU, SBJISAIOTCSA CIAeAYIOIIHe.

1. Bemuas Kopa muMeeT MHOrociaoiiHoe crpoeHue (puc. 3),
COCTOMT M3 HPOAYKTOB Au(pdepeHIIHAIMH BellecTBA BepxHeil
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MaHTHH, BBIACTABIIMXCA JHOO MO NMPHHIMNY 30HHOH ILIABKN,
nuG0 BBIHOCUBIUMXCS B BHUJe JETKONOABHIKHBIX COeLUHEHHIt,
JuTOQIIIONAHBIX cMeceil, a TO03JHee — NMPOAYKTOB BYyJKaHH3Ma
1 celUMeHTOreHesa.

2. 3emHad Kopa Hadada oOpa30BEIBATHCA HA ONpejeseH-
HOIl CTajuy KOHCONMAAIINM IIJIAHETHOro BelllecTBa 3eMJU B Ka-
Tapxee; COBPEMEHHOE ee COCTOSHHe — PesyJabTaT AJUTEeNhHOIO
M HEOJWHAKOBOTO A4 PA3HBIX YacTell pa3sBUTHA.

3. B3eMHAag Kopa pasBHUBajach CHH3Y 3a CYeT NpHpaIleHuA
ee CI0eB M B MeHbIIEH Mepe PACTBOPEHHS <¢OKEaHH3AIUMI», A
TaK)Me CBepXY — NpHA ByJIKaHH3Me, AeHYJalHu, OCAJKOHAKOI-
nenuu, ITepepacnpeseneHne BelleCTBA ITPOUCXOIHJIO U BO BHYT-
PEeHHHUX cJ0fiX, Bo BCeX cnyuadx OoTMedaeTcAd BePTHKANBHAA U
naTepajgbHaa AuddepeHIIHAHUA BelllecTBa B3eMHOH KOpEHI.

4. PazsuTue 3eMHOH KOpH 00YCJIOBJIEHO B3AUMOJeHCTBHEM
BHEUIHNX (KOCMHYECKHX) M BHYTPEHHHX (BHYTPH3eMHBIX) (ak-
TopoB. Ilpunumaercs pasfenciEme 3K Ha cimom B reodpusuye-
CKOll TepMuHONOruM (CBEepXy BHHB) — CEAMMEHTHEIH, IpaHHT-
HBIH, JUOPHTOBEBIM, 0a3anMbTOEBIM, TPAHWYAINWH ¢ VCIOBHO
MePHIOTHTOBEIM cJioeM BepxHed mMamTun. Cioom, a Tarke rpaHu-
Bl MeXKIy HUMH CYHTAIOTCH TeOJIOTHYECKHMH, T. €. Mbl NPHHH-
MaeM <«TreoJoTHYecKylo Mozens» crpoenusa 3K. 31ecs MBI He oc-
TAHABIMBAECMCA Ha HIMPOKOH [JUCKYyCCHH 1o 9Toii mpobieme,
KOTOpas Bee ellle HJeT B IeoJIOTMYEeCKHX Kpyrax M JOCTATOYHO
XOPOIIO H3BECTHA.

3EMHAA HOPA KA3AXCTAHA

«CeguMeHTHB I cIoil» HWMeeT IJOTHOCTE 1,56—
2,6 z/em® u xapakTepH3yercsa CKOPOCTBIO PACHPOCTPAHEHUS VII-
pyrux KonebaHuii (IpojonbHble BONHEL) 2—5 xat/cex. Cocrour
M3 IVIHH, [16CKOB, TaJeYHUKOB, TIECYAHHKOB W IPABEIHTOB, AJEB-
POJHTOB, APTHIJIUTOB, TJIHHUCTHIX CIAHIEB, MU3BECTHAKOB, Ilec-
YAHUKOB, KOHIJIOMepaToB, TydoB u TyddHTOB, arjoMepaTos,
HrHUMOpPUTOB, MM Y3NBHBIX 3ajiexell PasjMYHOTO COCTABa, OT-
IeNbHBIX WHTPY3HBHEIX Tel CPeAd OCaJ0YHBIX WM ByJIKaHHYe-
CKHX TIOPOJl, a TAKMe KOPbI BBIBETPUBAHHSA OCAJOYHBIX U MAar-
MaTH4ecKHX INopoxa. Jacrto cioif Ha3bIBaeTcs BYJKAHOTEHHO-
ocaZloyHeIM. MOIIHOCTE ero pe3ko mepeMeHHas M Koaebiercs
OT IIEPBEIX COTEH METPOB [0 HECKOJBKUX KHJIOMETPOB, AOCTHTA S
B HEKOTOPBEIX KpynHbiX nporubax 10—12 xm u Gonee (Ilpurac-
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nuii)*. BospacT nopos — KaiiHo30if, Me3030i M Maaeo3oii, pexe
fosee IpeBHHIL.

«FpanurHs i cxoi» maorHoereio 2,5—2,7 2/em® u c
NJIaCTOBOI CKOPOCTBIO NMpPOAOALHBIX Boam 5,0—6,5 wa/cex co-
CTOMT U3 PPAHUTOR, TPAHOZUOPHTOB, YIVIOTHEHHEIX BYJAKAHHTOB
JIUNapUTO-ZAIMTOBOTO COCTABA, OTACNbHEIX TOPH30HTOBR BYJKA-
HUTOB CPeJHEro CocTaBa, UHTPY3MBHBIX TeJ CpeJHero M OCHOB-
HOTO COCTARa, YIIJIOTHEHHBIX MeTaMOP(H30BAHHBIX IIECYAHUKOB
(porosuxos), KapGoOHATHEIX TOPoJ (MpaMopu3alusa), CHAIOAAHBIX
claHIleB, THelicoB, MOPGUPOUA0E, MUTMATHTOB. MOIIHOCTE rpa-
HuTHOTO cjiost 8—18 xm. OHa moOBBIIIaeTCA B OPOreHHBIX 00-
JacTAX M 30HAX AKTHBHOIO MarmaTusMa. Bospacr — maxeosoit
u Gosee APEBHHIA,

«IuopuToBB i chxoii». Ilnoteoers 2,7—2,9 2z/cm?,
CKOPOCTH NPOJONBHEIX BoAH 6,1—6,6 xax/cex. Cocras (npeamo-
JOMKUTENBHO): JHOPHUTHI, MPAHCAMOPHTEI, aJaMe/JINTBI, PpPOro-
BMKM, CKADHHDOBAHHBIe KapOoHaTHBIE MOPOJALI, aM@UOOJIUTEI,
TPaHYINTEL, BYJKAHHUTHI CPeJHEro I OCHOBHOTQ COCTaBa, METa-
MophuTH TIHYO0K0i 20HBI. Ilo ceiicMHYeCKHMM JaHHBIM HE BCer-
Ja W He Beale BeIZensercd. MOI[HOCTH, pPe3KO IepeMeHHasd —
5—20 xm. Bospact nmopo NpeHMYIECTBEHHO J0MAJe030HCKUIL.

«BasansToBelit caoii». IlnorHoers 2,9—3,3 2/cm?,
CKOpOCTH IPOJOABHBIX BoaH 7—7,7 Km/cer, CoctaB HeOLHOPO-
ZJeH (IpeflONOKUTENbHO): pasHooOpasHble IOPOABl I'DaHYJIH-
TOBOH (pauru MeramMopohuaMa, MarMaTHdeckue guddepeHua-
Thl MOJKOPOBOTO CJI0H — 6a3aJIbThl, OCHOBHBIE raGbpo M yILT-
PAoCHOBHEIE WHTDPYBMH, IpaHyauThl, sKiaoruThkl (KokueraBckas
raei6a). MomuocTs mepemenHas — 10—15 xa u Gomee. Ot-
JelbHBIE BBICTyHaioliue GIOKH BepxXHel wuactH 06a3a/JbTOBOTO
cnod oTHOCATCA K Joxem6puio. IlpophiBaromiiecs B BepXHUEe
CTPYKTYpHEIE SPYCHI YABTPAOCHOBHBEIE HHTPY3UH HMelOT DaH-
Hemaseo30HCcKUII U cpexHenaseosolickuit Boapacr. I'paHuunbie
cKopoeTH Ha moBepxHoctm M cocraBasior 8,3—8,5 ka/cex.
JaeTo rpaHUIEl ITepexXoAHbIe (CHCTEeMA CJIOeB WM Pas3yIlIOTHEeH-
Had MaHTHA). Huxe rpasmnsl M n1acToBEHe CKOPCCTH IIPO-
JOTBHEIX BOJXH Bozpacraior 10 8,3 rMm/cex m Oomee. IIORBIIIEH-
Has cKopocTHas xapakrepucrura cioes 3K Kasaxcrana o0s-
sicHAeTcs Tu00 ee MHTEHCHMBHOII MarmMaTusamueii, Iu00 JPeBHHM

* Bneck M ganee MOUHOCTH CJIOEB NPHBOAATCA M0 CeHCMHYeCKHM JaH-
HBIM, a MO3TOMY OHM HECKOJBbKO OTJIHYAIOTCA OT MOIIHOCTEeH, paccUHMTAHHBIX
1o rpapumerpun (Mouceenko, 1969 u gp.).
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BOBPACTOM U yNJAOTHeHHeM (AHTOHEHKO, Kypckees, 1968; Mo-
uceenxo, 1969 u ap.).

Cnenyer moa4epKHyTh, uro ciou 3K rerTepoTreHH B K
YTO [MOPOAbI, CJaralpolnue UxX, Pa3lUYHbl He TONBKO 1O COCTABY,
HO I TI0 BO3PACTY.

Kax moxasanu ceiicMuuecKmue HCCleJOoBaHHSA, Kpome ¢BOJ-
nHosoia» Ha rayounme 100—120 xm, B BepxXHeil MaHTHM TakKe
HabalogaeTcs PACCIOEHHOCTB, OCOGEHHO YacTad BOMUBKM TPaHK-
el M, ITpu ceifcMUYeCKHX 30HAMPOBAHUAX B Kasaxcrase oTpa-
JKalOlMe MOREPXHOCTH OBLIN 3adUKCHpPOBAHBI HA IIyOHHAX 5,
8, 10 xx u Gonee HusKe TIoBepxHocTu M (puc. 4).

Ilo paHHBIM CEeHCMCIOIHYeCKHX uccleJOBAHNI, NpoBegeH-
goix H. K. Byauneiv (1967) no mpoduato Hapex — Jlenuno-
rOpCK, WeTKHe IOBePXHOCTH Pasfena B BepXHeH MaHTHH OBLIN
yeranoBmens! Ha rayomaax 80, 90, 100 u 170 xm (puc. 5). M
37lech OHU OTJIHYAKTCH HEPOBHOCTHIO, NIPEPBIBUCTOCTBHIO, ocoben-
Ho BONMMAN rAy6oKHX pasioMoB. Bee 5T0 MOKA3kIBAET, UTO CTPYK-
TypHOe pacciaoenne u AuddepeHNUANNA BellecTBA MPOILIN TO-
pasjo IayGike M UTO B AasbHeilllleM TDaHHILEL 3K, BO3MOMKHO,
fynoyT TMepecMOTPEHBL 3a CYeT MX PaClMpeHud Ha rayouuy. Ta-
KUM 00pasoM, MOMKHO IpeAnonaraTh, WT0 BHAYHUTENpHAd YacTh
BepxHell MaHTHM TOABepraercd AHMOepeHIUAlNN M CIYHUT
HOCTaBUINKOM MaTepuana ajs nocrpoenus 3K.

PaceroeHHoeTsh BepxHell MAHTHUM, YeTKHe NTOREPXHOCTH pas-
Jesa, COCTAB KCEHOJWTOB B TPyOKax B3PEIBA — BCE 9TO YKa3BI-
BaeT HA ce PeTEePOTeHHOCTh, HAIWYWe B €e COCTaBe MarmaTnde-
CKMX (MePHMIOTUT, AVHUT M UX nudydepediuarei), MeTaMoOphu-
yecKUX (SKIOTHTHI M 7Ip.) M ANCIEPrHPOBAHHBIX IODOJ TOTO e
cocTaBa (TWma THelicOB, MHIOHHTOB, CIAHIeB), CYAA MO MOHU-
SKEeHHBIM CKOPOCTHM YHIPYTHX BOJH.

CylnecTByOT, KAK HM3BECTHO, TaKWe TUmnbl 3eMHOI KOopbL:
OKeaHMYeC KM i, KOTOPBII MOKHO YiKe pa3/leldTs HA IOJI-
TUIB — TePBHUHLIN, pasBHBaOLIUiics, TmepexoAHbii (puc. 3);
KOHTWHEHTANbHEI ¢ TOATAIIAMHA — JApeBEeiIuii, 00BIU-
HEIl, MonoJoil; OPOTEHHBIH (kaseXOHCKHH, TePIUHCKHIA,
KuMMepuitckuil, anbuuiickmit). Bee paspessl 3K HKasaxcrana
OTHOCATCH K ABRYM MOCTEAHNM THIIAM.

Bemuag xopa KasaxcraHa U3ydanach TeoJIOTHYeCKHMH U
reoU3HYECKIMH MeTOAaMK — CeHCMHYecKHMH, ceiicMOoIoru-
YeCKMMHM, IPABUMETPUYECKHMHU, MArHUTOMETPUYECKUMHM, SJIEKT-
pOPa3BeJOUHBIMH. y  OTO reouzuIECKHE HCCHenoBa: us
. A. Tam6ypuesa, JI. H. Kazanmun, A. A. Homosa, M. JI. Mo-
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pososa, @. C. Mouceenxo, Y. II. Benesonencroro, A. II. Aun-
peera, B. B. Bponosoro, B. A, Byraiino, JI. . IIposojguukoza,
A. @. Henomusimero, A. H. Anronenko, B, M. Tonsaumunra,
H. A. Kyruna, I'. P. Bexxaunosa, A. II, Tasenn, B. P, I0Mmano-
Ba, B. A. Knmuunurosa, M. M. Hyxosa, B. A. Beiingmana,
B. H. Jio6enkxoro u MHOrnx Apyrux. B peayabraTe oTuHx pabor
TIoJNy4YeH PAX OMOPHEIX paspesoB 3K mo mnpodummam Anma-
Ara — Banxam — Temupray — IleTpomaBnoBcK, 1o YcleH-
ckoit 30me, J[)Ke3KABraHCKON cHHeKAH3e, Apbsick — Jxes3Kaa-
rau u Jlxeskasran — Kaern-Opga, Ilpukacnuro, Myromsxapam.

Cymmapnas momuocts 3K Kaszaxerana, mo maumuwsiM cefi-
CMHYECKHX B0HJHPOBAHHIH, MeHAeTcs oT 35—37 xm (Maursim-
nax, IIpuracnuii, Cesepunrit Kasaxcran) no 60—65 xm (San-
Juitcknit Anaray, s yHrapus).

XapaxTep paspesoB 3K KasaxcraHa jJ1s pasHbIX DPETCHOHOE,
Pa3HOBOBPACTHBIX Te0JIOI'HYECKUX CTPYKTYDP, KaK BH/AHO W3 DU-
CYHKOB 4 W 5, CVII[eCTBEHHO OTIHYAETCH. DTO SBISETCH THITHIM
7OKa3aTeJIbCTBOM TOTO, UTo crpoeHue 8K oTpaskaer HCTOPHIO
€e PasBUTHA Ha PA3MUYHBIX YYACTKAX.

OTH JaHHBIE, a TaKiKe MaTepHAJbLI IJIOMIAAHEIX IpAaBHMeT-
PHMYECKHX CBEMOK IIOCHYKHIH OCHOBOIl JJIsi TOCTPOEHHS KapThl
momuocreit 3K Kasaxcrama A. A. Ilomoeeim u I'. H. Illep6oii
(1962, puc. 6), BmepBEle OTMETHBIINX GJIOKOROCTH W CTYIIEHYA-
TOCTb noBepxuoctH M, sarem A. II, Augpeessim u gp. (1964),
@, C. Mouceenxo (1964). Oguako Ha 9THX, B JOCTATOUHOIN Mepe
0GO0IeHHBIX U CXeMATH3HPOBAHHEIX KApTaxX BCe Ke He TOaV-
YHJIH OOMKHOIO OTpaskeHud GIOKOBOCTH M CTPYKTYDBI BTOPOTO
NnOps#AJKa, T. e. OONBUIMHCTBO JHHEHHBIX TEKTOHUYECKHX CTPYH-
TYP M y3NIOB HX CONpaEeHuit — aTtux caegos I'TI3, chopmupo-
parmnx 3K Kasaxcrama. Ilpuywna sroro, ¢ ogHOil CTODOHEL,
caMozaleYHBanye, 3aTeM KODPPO3WA CTPYKTYPHBIX pYOIOB 2a
AMHTeNIbHBIH NEepuoj dIeHporeHeza, ¢ APYroil CTOPOHBI, AOMY-
IeHHbIe IPU COCTABJIEHHWH PABPeB0B M KapT yIpollenus, Ham-
Gosee weTKO Ha HHX OGOBHAYMIHCH TOJBKO MOJIOABIE AJIBITHiL-
CKHe CTPYKTYDPEI, MeHee SICHO — BCe OCTAJIBHEIE.

Monoasie CTPYKTYPEI OKa3aIHCh HACTONBKO Pe3K0 BEIPATKEH-
HBIMH, YTO IIO3BOJUIM COCTABHTH KAPTY HOBeiliiell TpemiuHBEOIH
TeKTOHHKHU snurepinuHckoro «Kasaxckoro mura» (BaGak, 1969).
SOHEI TPEIIMHOBATOCTH 0GPA3YIOT MOYTH TeOMETPHUYECKYIO De-
UIeTKY W2 BHIZEPIKAHHBIX CHCTEM CeBePO-3aIafHOr0 U CeBepo-
BOCTOYHOrO JHanpasinenus. Hapany ¢ JHHeHHBIMH O0TMedaioTcs
H xoubleBble cTpyKTypel (IlomoBa, 1966). B o6oux cayuasx
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yCTaHABIMBAETCH yHacjeqoBaHue oT Oolee APEeBHMX HAaIpapie-
HHUii, BIVIOTE 10 HAJOMKEHHUA, a TaKMKe 3aBHCHMOCTE oT Mopdo-
JIOriu moBepxHocTH M.

Bosee ToUHYIO 1 0HO3HAYHYIO HHPOPMAIIHIO MBI IIOJIYYaEM
HAa ceicMHUHYecKHX pasdpesax. Kak ormerunu, B wacr-
HOCTH 10 YcmeHckoil some, A, A. Ilomos, B. B. Aprenros,
A. B. Ocmanos, I'. P. Bexxanor (1968), mo Cesepromy Kazax-
crany — A. H. Anronenko u I'. K, Jly6posun (1968), no Ilpu-
kaconio — A, WM. [{umaroe (1968), Bce ocHOBHBIE MOBEPXHOCT-
HbIE TeOJIOTHYECKHEe CTPYKTYPHI HAXOAAT OTPAaKeHHe B IAyOHH-
HoM crpoenuu 3K, H, clemoBaTeNbHO, ABHMKEHUHA, MpUBELIUIUE
K X 00pasoBaHHI0, HMeJH riayOMHHBIN XapaKTep, 3aTparuBaiu
Bce caou 3K m BepxHeil MaHTHH, OBIIM CJHEJCTBHEM II0JKOPO-
BEIX ABHIKEHHI M npeobpasopanuii. OCHOBHEIE OKOHTYPUBAIOIIUE
PasnoMbl, B TOM 4YicJie M MOJOJAbIe, KAK M3BECTHO, IIPOCTEKH-
BAIOTCHE 10 BepxHell ManTuu, K aHATOTHYHBIM BEIEOJAM MOJKHO
NMPUITH 110 MAaTepHajJaM CceHCMHYeCKHX NPOQHUINPOBAHUILL
J. H. Kagannn, H. K. Ilymrapesa, B. A. Xpsiyosa, A. H, As-
ToreHko, T. M. Kopucraniesckoit 1 APyrux HceaeaoBaTeneil mo
IpyruM paiioHam.

O Tom, uTO 3eMHAA Kopa B pAze paiionoB Kasaxcrana jo-
CTHIa 3peJIOCTH KOHTHHEHTA B NPOTEpo230e, a MeCTaMU JAarke Il
B apxee, CBHACTENLCTBYET HAJIHYME TAKHUX KOHTHHEHTANbHBIX
OCajKOB B JPeBHEHIINMX CBHTAX, KAaK XBaplieBble MEeCUAHMKH
(axaeIMcras cepus), kuciable addysusbl (CpeMHHHBI aHTUKIN-
HOpUil), ocO0EHHO B IpOTeposzoe, a TaKMKe MO3AHUX TDPAHUTOR
¥ rpaHHTO-THelicoE — apricckuii koMmnexe IOxuoro Kazaxcra-
Ha, jKayHKOpckuii— Yauyray (1180100 mnsa. aer; 0. A. 3aii-
1es u Ap., 1968) u gpyrue.

Puc. 5. CeiicMonornyeckwmii paspes wuepes AJTajicEMH IeoTeKToHOres mo
smmaEA  Hapek — Jlenunoropek (Bysmm, 1969). I — omopsstit TOPHBOHT
(A) B 3eMuoit ®ope; 2 — ropusonr B (rosepxnocts Kompaga); 3 — nosepx-
Hocts MoxopoBmunua; 4 — rpaHMuLl MHTeHCHBHOrO oOOGMeHa B BepxHeit
MaHTHH; 5 — IPaHHULI 3eMHOI KOpel ¥ BepxXHedl MAHTHH, CTPATHOHKALMS
KOTOPBEIX He yCTAHOBNEHA; 6 — B0HEI PE3KOro MEMeHEHHS XapakTepa I'e0Jo-
TO-CeCMUYECKOTO paspesa W peabeda ceficMHYeCKMX TpaHHIl, RO3MOXKHO,
CBsI3aHHEIe ¢ TIYOGMHHBIMU DPasiIoMaMH: @ — GonbmIoil BepTHRAIBHOM mpo-
TAMEHHOCTH, 6 — Gosee NOKANbHBIE; 7 — PA3JOMBI 10 TIe0JOrHIeCKIM
JAAHHBIM; 8 — 3HAYEHHH CDefiHell CKOPOCTH NPOAOJBHHIX RONH B cpene
HaJ rpaHuueii u BeJMYNHA NmapaMeTpa.
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Puc. 6. Cxema Mommuocreil 3eMHoil KOps! B Io:kHO# uactTm Bocrousoro Ka-
saxcrana (Illep6a, ITonos, 1962). I — momHuocTH 3eMHOH xopst oT 40 xo
43 Km; 2 — 43—46 Km; 3 — 46—49 wkm; 4 — 49—52 kKm; 5 — 52—
55 umy; 6 — 55—5H8 wmy; 7 — 5B—61 nm; 8 — 61—64 km; 9 — Gonee
64 wa; 10 — nuHeilHEIe B0OHBI CTYIEHYATHLIX TEPErnfor B zeMHOMH Kope ¢
aMnaurygoit go 3—6 wm; 11 — onopusie npodhnmun I'C3: I—I — HucTH-
ryra reonornueckux Hayk AH KasCCP u «Kaareodusrpecras, II—II — Hn-
cruryra usuku 3eminm AH CCCP; 12 — orpenbEble GJI0KH 3€MHOH KODHIL.

Takum o6pasom, BK Kazaxcrana oTaIHYaeTcs HeOAHOPONI-
HOCTBIO, CYUIECTBEHHBIM pasnuuueM MoimHocTeil (35—60 xm),
COOTBETCTBHEM MEKAY Te0JOTHYECKHMH CTPYKTYpaMH IOBepX-
HOCTH M IIyOMHHBIM CTpoeHHeM. XapakTep reo@H3myecKHX IIO-
Jeil ¢pparmMeHTapHbIN, GI0OKH pasfeleHbl cepueil pasJoMOB pas-
JHYHBIX HafpaBineHuii. Ha OCHOBAHHM COBOKYIIHOCTH TI'eOJIOTH-
YECKUX M reo@usndecKHx AaHHBIX (AHjpees u ap., 1964; Mou-
ceenko, 1964) 6r1ma cocraBieHa cxemMa TEKTOHHYECKOrO paiio-
nupoaHusa Kazaxcrana e BIflesleHHEeM $KECTKHX IJIBIO JPEeBHUX
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©I0KOB, MOJe KANeJOHCKOH M TepIHHCKON CKJIaAYaTOCTH I
OTAENbHEIX TIAYOMHHBIX pPasiaoMoB. 11py 8ToM OBLI CHAT IMOKDOB
Me3030i-KailHOBOMCKUX OTJOMKeHWil, OTH JaHHble, a TaKiKe
TMEepBUYHBIC MAaTepHAJbl HAMH OBLIM MCIIOJb30BAHBI TPH BhIJE-
JIEHUH TJIABHBEIX CTPYKTYpHBIX sineMenToB 3K Kaszaxcrana,

IlpegcraBinger uHTepec u «Koa(HUIHEeHT 06a3aJIbTOHACEI-
wennoctu» (K;s), Brepenuniii B, A. AmjpeessiMm u ap. (1964)
M BHIpa’XalOIUil OTHONIEHHE MOIIHOCTHA §a3albTOBOTO CHOA K
mompoctd 3K B nemom. [{na apeeHux rubid o xosebiercsa oT
0,38 po 0,77, xanmemouckux crpykryp — 0,56—0,67 u rep-
uuackux — 0,50—0,72. Takum 06pa3oM, BHAHO, YTO 3TOT KO-
ad@uUIIeHT Bce 3Ke He oTpaskaeT cremeHH spojronuu SK. Ham
npejcTaBAfeTca, 4To Ooldee BasKHBIM OyAer Koadg@duiueHT rpa-
aurHsanuu (K, ), MOKA3bIBAIOIIWII OTHOIIEHHWE MOIIMHOCTH Tpa-
HHUTHOTO cJofg K cymmapHoH MomHocTH 3K (6e3 BepxHero
ceJUMeHTHOro), 4ro ocobeHno Baskuo aaqa I'Il3. 06 stom Oyxer
CKA3aHO HECKOJBKO HUKe, ABTODHI yAeNUAH OOJBIIOE BHUMA-
HHe MIyOMHHBIM pasjoMaM, pacKJacCHPUIIMpOBaAB MX IO TUIY-
OuHe npoHuKHOBeHHA B 3K. VrBepogjeHa TakiKe CBSA3b 3THX
pasioMoOB € apealaMu MarmatuszMma (AHJpees, Bex:xaHos u 1p.,
1966, ctp. 41—44; 1969), ycraHoBIeHHAS HAMH paHee II0 YiC-
TO Ire0JIOrHYECKUM JTaHHBIM.

CeificMuuecknit paspez mo aunun HKaparauga — Ilerpomas-
JIOBCK (ZOCTATOYHO CXeMATH3HPOBAHHBIN) IIOKA3BIBAET, YTO I'pa-
Huubl pasjenoR B 3K BeckMa yCTOHYMBEI M IOPH3OHTAJBHEI
Juuis B Ipemenax SanaaHo-Cubupckoil miauTbl (AHTOHEHKO,
Hyopoeun, 1968), a romHee moj CKIAZYATBIMH CHCTEMaMH HUX
ycToitunBOCTh HapyuiaeTcs, MouiHocts SK Bospacraer no 54 km
BMecTo OOBIUYHBIX 45—47 xm. Eme zase rpanuns (V, =
=8,7 mx/cex) ycraHaBAMBalOTCH Ha TIayouHax HH—65 mam.
Bexkrope! rpaiieHTOE B TONOrpadguu moBepxHocTH M HMeIOT ce-
Bepo-3aNafHYI0 HAIpaBIEHHOCTb, TAKYIO e, KAk U IIOJOCHI
paznoMoB, IpociexuBaeMble o rpaHuusr M. Ilo pagHbIM
A. H. Anronenko u I'. K. [ly6poruna (1968), momuoctu 3K u
BEJIMYUHEI IT'DAHHYHBIX CKOpocTeii siech Oonee BBICOKHE (00Ib-
mHe nroTHocTH B KoKdeTaBcKoii riwife), M, 4TO BaKHO, BOJIHO-
Basg xapakrepucrnka aas KoxueTasckoro 670Ka CyNIeCTBEHHO
OTJIHYaeTcHd OT coceqHuX (puc. 4).

Hapynienus B noBepXHOCTH NOAKOPOBOrO CIOS HMEIOT CeBe-
po-zanajHoe IIPOCTHPAHHE, TOrja KaK TOCIOJCTBYIOIIHE CTPYK-
TYpHI 3/leCh HE CTOJb OPHEHTHPOBAHBI M, MOXKAJNYyii, Npeobaajga-
10T CcyOIIMPOTHEIE.
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CrpoeHue 3eMHON XOPHl B paiione Manreimnaka moxassisa-
eT, YTO B ITajie030e 374eCh BOBHUKIA CyOIMPOTHAA IOARMIMKHAA
raybunuAs 30Ha, cosjaaBuiad nosfHee (mepmorpnac) Kaparay-
CKoe MOoAHATHEe. 3eMHaf Kopa npuobpera aHOMAaNsHOe CTpoOe-
HHE, & ee MOIIHOCTh yBeIHYHJIach or o0BIYHEIX 37—42 KM Ha
Beell ocraasHOR maomazul o 55 xar, T. e. Ha 30Y% (/[Iumaxos,
1968). IIporud umeeTcs He TONLKO B NMoBepxHoctu M, Ho u Ha
IpYrUx ypoBHAX. B reo®HsHYecKUX IONAX OTMEYalOTCH CTPYK-
TypHBIE 9JeMEeHTHI BTOPOrO TOpA/Ka, TAKMe CBARAHHEIE C IJIy-
OMHHBIM CTPOCHHEM SeMJIU.

Haxkxoneln, nmonpas 3aBUCHMCCTE MeXny crpoenneM 8K m
TEOMOTHYESCKHMY CTPYKTYpaMu O0HAPYRUIACE TPW HCCIeNo-
BaHUM YCIEHCKOM CTPYKTypHOI 30oHEl (1967—1969 rr.), rae
OBIT IpUMeHeH KOMIIJIEKC reohH3MYecKUX HCCAeA0BAHNI, B TOM
ympesae crenuaiasHoe npoduauposannme I'C3 u KMIIB.

Ilepsoe pasgenenme 3K uacru IfenTpannHoro Kasaxcrana
Ha CJIOM B PerHOHANTHHOM ILTaHe II0 FPABUMETPUYECKHM NaHHBIM
o110 Beinonneno @, C. Monceenro (1957, 1964, 1969). Brige-
NeHHble ciou A, Ao, Az m A; COOTBETCTBYIOT CEeIHMEHTHOMY,
rPaHUTHOMY, AUOPHTOBOMY H 6asansToBOMY ciaoaMm. Hegocra-
TOYHOCTL CefiCMHUYEeCKHMX PAaspPesoB B TO BPeMsd NPHBeda K DALY
HETOYHOCTEeH NMPH HHTepIpeTalud TDABUTAINHOHHBIX MaTepua-
JnoB. Hanpumep, upeamepHo Goabllioe BHHMaHHe yAeJeHO AYTro-
oBpasHOCTH CTPYKTYP, HO He ObLIA BEIZEeJeHA YCIeHCKas 30HA,
OBIIH 3aHM’KEeHBI MOIIHOCTH CEeIHMMEHTHOro ciod (B YcmeHcKoE
sore — 10 1 xm mnpu daxruyeckoit 4—6 Kx), HenmpaBHIBHO
OnpefeseHbl MOIUIHOCTH NPOMEMKYTOUYHBIX CJI0EB, a CJIOMKHBII
XapaxTep moBepxHocTH M 0003HAYeH KaK <CHOKOHHO-paBHHH-
Hblii», Henb3sa coriacuThed M C YTBEDKIEHHEM O TOM, YTO
Hentpaneueiii Kasaxcran B 7omaneozoiickoe BPeMs MDeACTaB-
nax coboil onHO 1enoe. [Togo6HBIe OTKIOHEEHS OT HeliCTBATENL-
HOCTH YACTUYHO OOYCHOBNEHEBI TEM, UTO HA MATEDHKAX PEKOH-
CTPYKINA paspesoB 3K 1Mo rpaBuMeTpPHYECKHM JaHHBIM BO3-
MosHa ¢ TouyHocThio = 5—T wa (KocMumckas, 1967 u gp.) u
ZaJeKo He BCErja OJHO3HAYHA, YTO JUIIAeT BO3BMOKHOCTH HC-
IIOJIB30BATE 3TH MaTepuansl Ansg Goxee meTalBHOTO CTPYKTYD-
HOro anaausa. B to xe Bpema ®. C, Mouceenro (1969) cnpa-
BeZIMBO OTMEYeHH! TAaKHe CYILLeCTBeHHLIe UEeDTHl, KaK HeOJHO-
POAHOCTL pacmpezeleHus mMacc B cxoax 3K, Hamwuaue Ilenr-
panbHo-KazaxcTaHCKOr0 W APYrUX TPABUTAIMOHHEIX MUHHMY-
MOB W aHOMAaJbHOCTL paspesoB SK B Tpejenax Taxk HasbiBae-
MbIX TFEOCHMHKJIHHAJBHBIX 30H, BBICOKHII ypOBeHb 6a3aJILTOBOTO
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CI0S B TeCcaHTURINMHANLHEIX OJ0KaX, NPEPBIBMCTOCTL OTHEeNxb-
HBIX BepxXxHUX cioee 3K u, HaxoHel, ofmasa CBA3L MeKIY reo-
JIOFHYeCKIMH CTPYKTYpaMu ¥ crpoenueM 3H.

Ceificmuueckue ucenegosaunsa 3K HKazaxcrana (I'C3) moxa-
3aJH, 4YTO B €e paspesax O0HADPYIKUBAIOTCHE PA3AeN A0 UIHE
MOBEePXHOCTH €O 3HAYNUTENBHBIM IIOPOTOM CKODOCTeil He
TOJBKO MEKAY OCHOBHBIMH cloaMu. EcTh elle MHOIO TpoMexy-
TOUHBIX BHYTPH CJIOEB, B TOM UHCJIe ¥ B BepXHel MaHTUH, IIPH
3TOM OTCYTCTBYIOT Karkue-TH00 BUAMMbIE NPHYMHBEI Ie0JI0THYe-
CKOTO NMOPSAAKA A UX BO3HHKHOBeHHS. MOKHO mpeAmonarars,
YTO MHOTMe H3 DTHX NMOBepPXHOCTEH COyKHIM MM CAYMKAT CJI 0-
AMYU UMK TOBEPXHOCTAMM CKOJBKeHH A BhIIeNEKA-
mpux 6s0K0oB; OosblIeill 4acThio OHH CYOrOPHBOHTAIBHEI,

HUszydenne H3nYecKUX CBOICTE TOPOJ, NPOEeJeHHOE IS
pasauunblx permonos M. II. Bonaposuuem (1967), B. M. ¥Vpa-
zaeseIM (1967) u gpyrumMm, moxazajio, YTO OKHHU U Te Ke IO Ha-
3BAHMIO MOPO/EI, HO MMeIoNlue pasHble BO3PACT, COCTAB M CTe-
TIeHb mewamop(pmma, JOBOJBHO 3aMETHO OTJHYAIOTCHA Mo TJI0T-
moetu (ma 5—109%; Ta6x. 2), MarHUTHOM BOCIIPHIMYHBOCTI,
COIPOTHRIIEHHNIO HA CIKATHE U PACTSKEHHe, CKOPOCTHBIM Xapak-
TEePHCTHKAM (B TOM yYuCjle IO PAa3HEIM HANPABJEHHAM BCJIEICT-
BHe aHusorponum; Tabn. 3). Kpome roro, ¢pmaudueckHe cBOIicT-
B4 OJHUX M TEX Ke TIOPOJ, KaK NOoKasanu sabopaTopHble HCCIe-
JOBAHMA, 2aBHCAT OT XapaKTepa MeramopduaMa, AaBICHHA,
TeMIIeparTypsl U BiaadHocTH. Ilo mauumiM B. M. Vpasaesa
(1968), U3BECTHAKH M IECYaHUKH Ha MMOBEPXHOCTH HMEIOT ILIO0T-
HocTs 2,69 z/em®, a ma ray6uHe B 1 KM OHa Bozpacraer A0
2,72 z/ex®. C yBenmmdeHHMeM JaBiAeHHd 3aMETHO IOBBIIIAIOTCA
CKOPOCTH NPOJAOJLHBEIX BOJNH, ocobenno go 2—4 kmmodap, a B
FaneneiiieM CROpocTH pacryT MeanenHee (Tabm. 3).

o manneim M. II. Boxaposnua (1966), cxopocTy Iponoisb-
HEIX BOJH OCOOEHHO CHJIbHO YBeJIMYHBAIOTCA B KHCJIBIX IOPO-
fax npu BospacraHun gaemenus go 2000 armocdep. Ilpu mas-
geunu cpbime 4000 xz/cm® crOpPOCTH PACTYT ropasio MeaeHHee
H IpupauleHHA cOnusxaloTes B IIOPOAAX Pas3HoOro cocrapa. J3
I[eJIOM K€ IIJIACTOBEIE CKOPOCTH ITPOJONBHEIX BOJIH B Pazpesax
Kaszaxcrana meckoasko Bhime (Ha 2—4 %), 4em B apyrux pail-
oHax crpaHel. C yBenludeHMeM JaBIeHHH, BIAXKHOCTH ¥ OCO-
GenHO TeMIepaTyphl MOBBIMAeTCA BJeKTPONPOBOJAUMOCTE IIO-
pox., Bee aTH dKCnepHMeHTANBHEIE PasyIbTaTHl JOJKHBL MPU-

- HUMATHCH BO BHHMaHHe IIDH reoIorn4ecKoi HHTepnpeTamuHd HO-

ety | W

JIEBBIX Te0(DU3NIECKIX JaHHBIX.
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IlnoTHOCTH TMOPOJA 06YCHOBIEHBI MX COCTABOM, HO B TO IKe
BpeMdA CTElleHb MeTaMop(H3Ma, IOBbILIeHHAA y Gosee JApeBHUX
MopoJ, IpHuBeJa K HEKOTOPOMY HX YIIJIOTHEHUIO, 4 I03TOMY Mac-
chl JipeBHUX OJOKOB OKa3bIBAIOTCH HECKONBKO OOJBLOIHMH, YeM

Ta6auya 2

IInoTrOCT: BOBPACTHHIX TPYIN DOpOJX 3amafgHoi uactH IlemrpannHOro
Kazaxcrana

(¥paszaen, Kypckees, Bepeaynkasa, 1967)

Ilpenen xoneba-
Boapacr MowHOCTE, M | HUA MIOTHOCTH,
2/em?
Apxeir (7) 7000 2,67—2,78
HHRKHUK 3500 2,60—2,69
Ifporepozot BepXHMIl 6600 2,75—2,80
Cunmit 1000—1(5)88 2,70 -
= HIRHI 1500—2 2,64—2,
KemGpuit cpeHui—Be PXHMUI o 2000 2,69—2,70
HEMHEUE 250—500 2,62
Opzosmx cpepunii—edpxanit 1500 2,70—2,78
Gast HEKHUN— cpepHuit 2300—3800 2,65—2,75
g cpejHHii—BepxHmit 2500—3000 2,68—2,70
TYpHE Ilo 2000 2,30—2,68
BH3E 500—1200 2,00—2,60
Kap6ou cpeAHHIE 1200—1400 2,40
cpesgBERit—BepxHENHA 400—600 2,68—2,70
BePXHUIL 1100—1700 2,65
CBHTA KUZe N 300 2,65
ITepms CBHTA KeHrHpa 800—1000 2,50—2,68

MOJIOZBIX, eIle M 110 NPHYHHE YAeJBHOr0 3HAYEHHS B HX paspe-
3e caoA Dasanbra. B arom cmuicie npaeum B. C. Berpos (1957)
u JI. K. 3erebapr (1968), cuuraloniue, 4TO IJIOTHOCTE ¥ Macca
naaropMensbix Onoxos CubGupu Oonabine, YeM y CHIAAAYATHIX
ofpamienwnii,

Hax Buzso u3 pasuslx TA6AHUBL 3, CKOPOCTH NPOXONLHBIX
BOJIH 32BHCAT OT TJIOTHOCTH TOPOJ M BCECTOPOHHEro NABICHHS.
3aBMCHMOCTS BTa He NpaAMasd, a ciaomxHag. Cropoctd pactyT
6eicTpee mo maBneHus 4 xunobap, Ecnu yyecTsh HM3BECTHYIO Ye-
JIOBHOCTE naﬁopampnmc AaHHBIX (haKTHYECKHe CKOpPOCTH Oy-
AYT GONBIIMMH, TAK KAK B ONMBITAX He BOCITPOM3BEEHO BPeMs),

32



Tabauua 3
Iln0THOCTE H M3MEHEHHA CKOPOCTH TPOAOIbLHBIX BOJH JNIPH BCECTOPOHHHX
ZaBIEHHAX A pasawunbix nmopojx Ilenrpansuoro Kasaxcrana
(Bonaposnu, Kypckees, ¥Ypasaes u zp., 1966, 1967)

Cxopocrs HPoAOAbHBIX BONH, Kit/cei,

IMrow- HpH AaBreHun, Kz/em*
TTopona HOCT;;, 7
2/en 8000—
1 I 1000 | 4000 , 6000 [ 9000
HUuTpy3uBHLBIE MOPOJAELL
TlepugoTur 3,12 6,30 7,30 7,80 | 7,94 8,00
TIupOKCEHUT 3,19 6,60 7,26 7.82 | 7.88 | 7,60
T'a66po 2,87 6,hd 6,76 7,02 7,06 -
T'paHogHODPHT 2,80 6,04 6,26 6,63 | 6,70 | 6,71
TparHT GHOTHTOBBIIL 2,67 4,83 5,93 6,25 | 6,31 | 6,34
Tpannr 2,58 5,22 5,43 5,85 | 6,00 [ 6,02
CHeHNT-IOpGUp 2,60 5,27 5,83 6,06 | — —
BynkaHOoOreHHBEe IOPOXH
JunaGaz 2,98 6,14 | 6,70 6,82 | 6,86 6,93
Tlopdupur 2,81 |5,83| 6,09 [6,49 | — 6,69
Tyd aannuToBwIT 2,80 6,06 8,17 6,36 — 6,57
Tyd nopdupuToBLiit 2,76 5,48 | 6,10 6,38 | — 6,54
Iopduput 2,65 5,50 5,60 5,80 | — 5,97
Tlopdup KBapUEBBIT 2,62 4,26 5,70 6,16 — 6,28
Tyd JumapHTOBBI 2,59 15,26 | 5,68 580 | — 5,93
OcajgouHsle TOPOXEBL
Ilecuanux 2,78 5,50 5,89 6,03 | — —
Ilecuannx 2,73 5,67 5,88 6,00 | — —
Tlecuanux 2,69 5,04 5,80 6,00 | — —
Tecuannk 2,66 4,47 4,88 5,33 | — =
Iecwanuk 2,64 | 5,87 | b,54 |59 — 6,10
AJIeBPOJHT 2,76 5,36 6,00 | 6,02 | — =
A TeBposnT 2,09 3,46 3,77 3,91 | — —
HUssecTaak 2,78 5,86 6,20 6,20 ( — 6,62
Konraomepar 2,68 |4,90| 65,22 [5,61]| — =
MeramMopduuecxue n0OpPoAHL

Oxaorur 3,88 | 7,17 7,68 |7,72] 7,82 7,87
Cnawen xm-amd. 3,11 |6,36| 6,56 |6,80| — 7,32
Ampubdosur 3,08 | 6,37 6,88 (7,88 — 7,53
Crnanen sn-xJ-Ka, 2,78 5,98 6,01 6,17 | — 6,46
Cranern XJ-My-KB. 2,70 4,88 5,94 6,82 | — 6,59
CraHel, KB-IIImt 2,68 5,06 5,54 5,80 | — 6,06
Tlopdupony 2,68 |(5,27| 5,69 |5,88( — —
Muxpoxsapuur 2,64 |58 | 592 |6,05 — 6,06
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Pue. 7. Cxema TeETOHHYECKOro paiionnpoBanma Kasaxcrana o reosore-reothHsnyecrum AaHEBRIM (AHgpe-
e8, Bexxanos, Oiigann ‘n Ap., 19686, 1969). I — o6ractu APeBHUX nmmatdopm; 2 — IIOTDY K eHHbIe
VYacTKH ApeBHHX mrargopm; 3 — mecriue PABIOBI, CpegHHHELIe MACCHBEI B  CRJIAZYATHIX obnacrax;
4 — 10 ixe, TOTPYIKEHHEIE 101 nraThopMeHHEi yexo Me3oKaliHo3os u Bepxos naneo3os; 5 — obaac-
TH NOBHIIEHHON MecTKocTh dyHRaMenTa, urpanomue PONE  CpexMHHEIX MaCcCHBOE, yacro nepugepuyecKkue
B0HBI ¢JKECTKHX» raeid; 6 — ofnactu 3aBEDPIIEHHO KasemoHckoit CRIAAYATOCTH  (yeToiiumBas KOHCcoauza-
una); 7 — o6nactu HesaBepPUIeHHOH Kkanenonckoit CRIAAYATOCTH (HeycToitumpas KOHCOMUAanua); 8§ —
obraeru 3ABEPIIEHHON repUHHCKOIT CKIax4aTocTH Ypano-CHGHpcxom CKIaa4aToro mosca; 9 — oGracru
SaBEPLIeHHON l'vpIHHCKOl CRaapuarocTy TaubmaHcKol TEOCHMHKIMHA IbHOIT obaacru; 10 — obiacTu ans-
nHilcKoit CKnaxyarocru; 11 — TePUHHMABI Ha (yugamenTe He3aBepLIeHHBIX kanepouug; 12 — vo e (MuO-
Te0CHHKJINHA TBHOrO THHa); 13 — o e, Ha YYacTkaxX MOBHIUIEHHO HecTroeTn; 14 — BIAXWHLL B KpaeBoit
OPOTEHHOH 30He Kasemomun; 15 ~— 80HA MHTEHCHMBHOTO repHMHEKOrO OporeHesa (ByaxaHHYeckmii mosc);
16 — nepegonne nporuGel  repumang; 17 — rny6HHHEIe PA3MOMBL, rpaHHLE ckaamyaTEIX oGracreii, TexTo-
HHYeCKHX G10KOB; 18—rnybunnpe DasnoMer BHyTpn CRJIaZ4aTeIX ofnacreii,



TO MOKHO CUMTATH, YT0 AaBieHusi B 1 wxz/cm? cooTBeTCTBYIOT
MMOBEPXHOCTH, a 3areM ruaybunam 3, 7, 14, 20, 26—30 wn.

ITo reosmormuyeckuM u reotpusuveckum AanueiM, B 3K Ha-
3aXCTAHA OCHOBHBIE CTPYKTYPHBIE 3JIeMEHTHI BBIJEISIHChE MHO-
TUMH HcciefoBaTeNasIMy, HAYMHAS CO BPEeMeHH IepPBBEIX paboT
A. JI. Apxanreasckoro, H. I'. Kaccuna, H. C. Illarckoro,
E. [. IInemruna, II. H. Kpomorkuma, H. A. Illrpeiica,
A. A. Borpanora, A. JI. umuna, M, II. Pycakosa, K. H. Car-
naesa, P. A. Bopykaesa, JI. H. Bopoeukosa, B. II. Hexopoesa,
T'. II. Menoeea, B. ©. BecnianoBa M JpPyrHX BeTepaHOB Ka3laX-
CTAHCKOMH re0JIOTHH. DTH 3JIeMEHTHI cle/yIonlue.

Ilnardopmer: Pycckas, ee mpuUKacnuiickas 4acTb.

Ilnurei: Typauckas — Typraiickuit nporu®, IIpuapanse;
Banazano-Cubupcras.

I'ieioer: Kokuerarckas, Cnasropojackas, Ynyrayckasa, Bami-
xaiicKas, Apanbckas, TeHrusckasa, CpeXWHHBIH aHTHEJIHHO-
puii, Apricckas, J[IKycaJTuHCKaa U Jpyrue.

JlpeBHHE CKIAXYATBIE COOPYMEHUWA: KANMEeJOHCHKHE —
Vpaasckue, Koxuerasckue, CesepHoro HKaszaxcrana, I'opubrit
Anrait, Yuarua-TapGararaii, Kaparay, Qy-Wau, Myrox:xaps;
repiiHCKue— 3aiicanckas, Banxamckas, Txyunrapckas,
Cesepo-Tsaubmanckasa, Myromxapckas, Typrafickas u JIp.

Mosogpsie mporudsl u BHAXUHBL (KUMMEDHIICKHE H aJbHHIi-
ckue): Ilpuxacnuit, Ilpmapanse, Uyiickas, Typraiickasa, 3aii-
caHcKas, Danxamckaa, Anakyinbckasa, Jxudacrysckas, 3amaji-
Ho-Cubupckasa, Wnuiickas u Ap.

Mosoasle ropHble coopyskeHUs (anbnuiickme): CeBepHEIi
Taub-llass, [Jyrarapeknit Ajgaray, Dopuslit Anraii.

Hexoropble U3 5TuxX onpeneneHdit (rieibbi, IINTEI, CTPYK-
TYPHl «KaJeJOHCKOIl KOHCOMUAAIHH» M /[pP.) B 3HaYHTEIRHOMH
Mepe YCIOBHBI, 0COOEHHO B TeX HEPENKHMX CIydasX, KOTJAa JApeB-
HHe CTPYKTYPHBIE 3JIeMeHThl GBIIM BOBJIedYeHBI B 0oJjiee MO3AHHE
OporeHHYeCKHe IBHIKeHHSA K MHOABepranck mnepepatorke. He
cayuaitno crpykrypbl CeBepuoro Tsaus-lllana pasnuunble asTo-
PBI HAZBIBAIOT M IMOKA3BIBAIOT HA CROMX KApTax I0-pasHOMY :
KaJeIJOHCKHe, TIeplIHHCKHe WIH ajbuuiickue. W geiicTBu-
TENbLHO, 3TO CTPYKTYPhI MOJHIMKINYECKOT0 Pa3BHTHHA, a caMoe
T03/lHee ropooOpas3oBaHHEe IO HUM IPOMCXOAUT B HACTOAIEE
BpEMSL.

Taxum obGpaszom, 3K Kasaxcrama B pa3HbIX YacTAX Nnpeji-
cTaB/ieHa BCEMU THYIAMH pa3pes3oB, 3a MCKJIYeHHeM OKeaHUYe-
CKOr'o, T, €. OHAa pa3BuBajach HeoJAuHakoBOo. OnHH OJOKH [0-

36



et

CTHDIM 3PEJIO cTajuy PasBUTHsA (0 KOHTHHEHTA) ellle B apxee,
Apyriue — B TIPOTepo30e, TO3JAHHE CKJIajAYaThie CHCTEMBI — B
(aHeposoe, a TPEMMYILIECTBEHHO — B Ianeos3oe. Ha cxeme
(puc. 7) mokas3aHO paclpejeleHHe IVIaBHBIX CTPYKTYDPHBIX diie-
menTos 3K Kazaxcrana.

B crpvirypax Kazaxcranma ABHO Npeo6iafaloT ABa THIA:
rae6oBEle @ OpPMB — NNAaTGOPMEI, IJNTHI, APeBHIe Mac-
cuBEI, B ToM uuciae u moj nporubamu (Tenmruz, JIeskasras,
Typrait u Ap.); TMHeHHEI e ¢ 0 p MBI — CKIAZYATEIE COOPY-
JKEeHHs — KajleJOHCKUe U TePIMHCKHE, MOJIOJAbIe OpPOreHEl, pas-
JIOMEL,

CrpykrypHEle OM0KM nepBoro tumna (reobaokn) ob6bidyHO HE
0061aga0T OIpejeNleHHOR OPHEHTHPOBKOH, KpOMe PeIUKTOB
BHYTPEHHUX CTPYKTYp Tuma Yayray. Bo BropoM Tume rtakas
OPHEHTHPOBAHHOCTh OTYETNHBA M HMeeT TPH Npeobrafaroinux
. HAlpaBJeHHs: CEeBepo-3alajHoe, CyDIIMPOTHOE CeBepo-BOCTOY-
HOe U cyOMepHUINOHANBHOE.

; W3 paccmorpeHus cxeMnl (puc. 7) BUAHO, uTO OJ0KM IEpPBOrO
. TUIIA pa3/eNdoTCA U OKOHTYpHBaloTcA 00Jee MOJOABIMHU CTPYK-
. TypaMy BTOPOTO THIIA, ABAMKIIMMHCH KAK OBl IleMeHTHDYIOIH-
G MH. Takoe cooTHOLIeHHe emie Oojiee MOJAYEPKHBAETCA IIPHCYT-
- cTBHeM u Oosiee MeJNKHX IAbI0 — OCTaHILER CPeAH TOJel kKaje-
. IOHCKOH M repIMHCKOMH CKJIAZYaTOCTH.
h B KpaeBpIX 20HAX JApeBHUX OJOKOBBIX 000co0IeHMIl 0OBIYHO
He o0Hapy:uBaeTcd anHanbHBIX H GOPMaIMOHHEIX OTOPOYEK,
BHYTPeHHIIe MX CTDYKTYPBHI Yallle BCero He cOrJacyioTcs ¢ orpa-
HHYMBAKIIUME JUHUAMH, M IPOJOJKeHHe MX Mbl HabmogaeMm
B cocennux Gmorax (puc. 8). Bee 9T0 mo3Bosisier MPUHATH K BBIBO-
Ay, 970 OT[e/bHble GJOKH OZHOTO KJIACCA CTPYKTYD ABISIOTCH
yacTtaMu 6Oojee KPYMHBIX reoGJOKOB, pacdJIeHEHHEIX Ooiee
MO3JHUMH ABMKEHUAMH Ha psj dparmMenToB. B atom cmeicie
BeckMa HarasjeH CpeIMHHEI ropeT-aHTHKJIMHOPHIT, MMEIOIi
OMepHAMOHANBHOE TPOCTHPAHHE, OTIENbHLIE OCKOJKH KOTO-
poro IpociaexuBaloTcs Ha lor or EpemeHTayckoil rieiObl Ha
nmporszkxenun csbiime 850 xm. XapakrepHo, YTO OTAeNbHBIE
~ (hparmMenTHl €UHOTO B IPOTEpPO30€ AHTHUKJIHMHOPHA pPa3/BHHYTEHI
" B cy6MepMIMOHAILHOM HATIPABJICHUH.
i OvyeBu/HOE HECOOTBETCTBHE MEKJY TE€OJOTHYeCKHM CTpoe-
- HHEM NOBePXHOCTH M Teo(dH3NYeCKHMH JaHHBIMH 0 TaybuHax
B HEKOTOPHIX CIyYasx, NO-BHIMMOMY, MOKHO OOBACHHTE HMEH-
- HO aJII0XTOHHOCTBIO caMoro reobGoKa.
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* Puc. 8. Cxema pasmeiuenua apeswnx reoGiaoxos Kasaxerama. I — naardopmsl; 2 — MOJHATHIE IKeCTKHE
rABIGB — BEICTYNBI AONAJE030IICKUX reoba0K0B; 3 — HIUTH — ONYLeHHbIe AOTIAJe030icKIie TeobIoKH, Te-
PEXpHITEIE NAATHOPMEHHLIMHM OTJOMKEHHAMH; 4 — JoNajieo30ilcKHe reoGNOKH IMOJ CKJIAAAYATHIMH cHCTeMAa-
MH IaJieo3od; 5 — mpefnosaraeMeie KOHTYPHl OJIOKA THNA CPeIHHHOTO MaccHpa; 6 — KaJejOHCKO-TepUHH-
CEHE CKJaAuaThie ToJd.
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CTYIIEHYATOE PABBUTHE
3EMHOM KOPbI

CyniHocTh Hameid THUIOTe3bl CTYNEeHYAaTOr0 pPasBUTHA 3eMHOI
wopel (Ilep6a, 1960, 1963, 1965) sakaodaerca B clefyioieM.

B pasentun 3K cyuiecreyooT ZBe (o pMEL

1. Megnenuas, TIIOCTENEHHAR H IIOCTOSHHOAEHCTBYIONIAA,
OXBATBHIBAIOINAS BCIO IIOBEPXHOCTH NJIAHETHI; OHA BBIPAKAETCH
B CTPEMJICHHM K MeXaHHYECKOMY M (PH3UKO-XMMHYECKOMY YIIO-
PALOYEHWIO HEPABHOBECHOI CHCTEMEI: BePXHAs MAHTHA — 3€M-
HafA KOpa, CJIOH 3eMHOH KOPHI, 3eMHAS IOBEPXHOCTH — ATMOC-
(depa u rugpocgepa, 3emns — Beesnennag. B ray6orux 30-
H a X npoucxoaur auddy3HBIT 00MeH BeIUEeCTE, BLIHOC W3 BepX-
Hell MaHTHH BMECTEe C TENJOBBEIM IOTCKOM JETYUYHMX M II0/IBHIMK-
‘HBIX KOMIIOHEHTOB (C GONBINHMH ATOMHBIMH pajHycaMM) M Ha-
panusanne 8K, a Tak:Ke peaKIIHOHHOe B3aUMOJelCcTBUe HA rpa-
HUIe BePXHAA MAHTHI—3eMHaa KOpa, I/le HapsaAy ¢ Hapaujuea-
HueM GAa3aJbTOBOIO CJIOS HMEET MECTO M YACTHYHOE ero pacTBO-
penne, oco6eHHO BHICTYNOB («KOpHEeil rop»), Bo BHYTpeHHHUR
YACTAX KOPHI IMPOHCXOAUT AHAJOTHYHOE B3aHMOJEIICTBIE MEXKIY
CACAMH 3€MHOH KOpPBI; BeAYUIdEe TpPOLecChl — rOMOTeHU3alHA
BHYTPM Ccl0eB M Mexay ciacsMu. Ha moBepxHocTH 3SeM-
JIu — JIaTepasibHble MPOIecChl JeHYAalui, CIIOKOMHOH cejinMeH-
Tanui (B OKeaHaX W MOpPAX), AUAreHe3, XUMHYECKOro M Mexa-
HUYECKOI'0 IlepepacnpesielIeHUs BellecTs, OTY (GOpMy pPassuTHA
C HEeKOTOpOoii Jose#l YCIOBHOCTH MOMKHO HA3BAThH aueHporedHuue-
CKOH B COOTBETCTEBNM ¢ Gojlee IIMPOHRMMH TOJKOBAHMAMU
C. H. Byo6uosa (1934), H, C. Ilarckoro (1937), I'. Illrunne
(1957) u npyrux u Bo n3bexaHHMe YMHOMKEHUA TePMUIHOB.

2. Brlctpasa puHaMH4Yeckas (opMa DasBUTHA B Ipegeiax
JIOKANBbHEIX 30H, DE3KO HAPYIIAIOIIAA CO3JAI0l[HecHd paBHOBe-
CHA, IPUBOAANIAA K OTHOCHTENEHO OBICTPOMY H3MEeHEHHIO MOII-
HoctH 3K (o0muHO HapanlMBaHWIO), ee KAYECTBEHHOMY Ipeob-
PaA30BaHUIO, BOBHUKHOBEHHI) M AKTHBH3AIHH MATMATHUYECKHX
IpPOIeCCOB, CKJAAAKO- M Topoo0pasoBaHMIO, ONYCKAHHAM H IOJ-
HATUAM, FOPHBOHTAJNLHBEIM IepeMellleHuaM. Jta dopma pasBu-
sutua 3K mosker OpiTh HasBaHa ¢ TOH Ke YCIOBHOCTBIO Opore-
Huueckoif. CosgaBas KauecTBReHHO HoBble ofpasoBanms B 3K,
OHa enle G0OJiee HADPYIIAeT PaBHOBECHEe B CHCTEME U BhI3LIBAET
4 IOTIOJTHUTENBEHYI0 paboTy» I BIeiiporeHUYecKHX IIPOL[ecCoB,
yOBICTPAS HX TEMIL
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Oporenudyeckas (opMa PasBUTHS NUKJIMYHA, 4TO 0OYCJIOB-
JIeHO, BepOfATHO, KocMHYecKHMHU ¢axkropamu. Bamkuo TO, u4TO
3eMHas KOpPa IOJ BAMAHHEM KasKJoro LHKJIa, H3MeHAACh Ka-
YecTBEHHO, CTAHOBUTCH HMHOM, NepexofMUT Kak Owbl Ha HOBYIO
CTYIeHb Pa3BHTHsA, KOTOPas M BeIpaskaercd obpasoBaHHEM OI-
pelenennpix THmoB ¥ moatrunos 3K (puec. 3) ¢ Bozpacraromieii
CTeneHBI0 IpaHUTH3AIMK. B 3TOM 3akiioiaeTrcs OCHOBHAA CYTL
ugen crymeHuatoro paseutna 3HK. Wanoxennas B mewaru
(1963, 1965) u BBICTYNJIEHHHAX, B TOM YHCJe Ha J5-M Meran-
JIOTeHUYecKOM coBelanuud B . Ppyuse (1968), ona, mo-Buau-
MOMY, He IPHBJEKJa K cefe BHUMaHHe, TAK KaK II03JHee K aHa-
JIOTMYHBIM BBIBOJAM  (fake TePMHHOJNOIMYECKH) TIPHULIN
3. H. duos (1969), ®. C. Mouceenro (1969), naske He ymoms-
HyBIIHe 3TUX pabor.

Eecnn sneiiporemnyeckas gopma paseutrns 3K gelicrever
IMOCTOSAHHO M TOBceMecTHO, ofecreuuBas cTadUIM3AIHIO, YIIO-
psJoOYeHHe CHCTEMBI, TO OPOT€HHYEeCKAS — MepPHOJHIECKH I
JIOKaJIbHO, BHIBBIBAET pas3ylnopAjoueHue, MepPecTPoilky M IIocie-
Dyromuit mepexof oxnoro tTuma 3K B Apyroil coriacHo Ineped-
HIO Ha pucyHKe 3. Pemakcamusa ABH:KEHHI, smeiiporeHHYecKoe
HUBEJIHPOBaHHE OOGLIYHO NMPUBOJAT TOMLKO K YACTUUHOMY BOCCTA-
HOBJIeHHIO ofHOopoxuHocty 3K, Torga xKak ofmias aHoManus B
Te0JIOTHYECKOM IIPOCTPaHCTBe O0BIYHO COXpaHseTcd B TOM HIU
MHOM BH/le JlajKe Ha IPOTOMATepHKaX, CIYCTA IepBble MUJIIH-
apjbl JIeT.

@opmupoBaHHe cjoeB 3K mpouexoJuT, NO-BHANMOMY, He
TOJLKO W HE CTOJBKO IIYTeM NIpeoOpa3sOBaHUA BEPXHHX CJIOEB,
CKOJIBEKO BCJIECTBHE H3MEHEHHA COCTaBa 34 CYET IPHTOKA HOBOTO
BeniectBa U3 Gosee rnyboknx ropusoHToB. Ecau cmoit 6asasbra
BO3HHEAJ B OCHOBHOM B pe3ylbTaTe BBLILJIABICHHUS BellecTBa
BepXHeill MaHTUM, CJOIl AUOPHUTA NMOMOJHAJICS 3a cUeT caoa ba-
3anpTa, CJIOH rpaHuTa — 3a CUeT ¢jlod AHOpPHTA (POCT I'DAHUTO-
THelicOBOH TOBEPXHOCTH), TOT/IA CYLIECTBEHHOe 3HAYEHHEe HAUH-
HaJdu TNpHobpeTaTh mpollecchl MeTaMOP(hH3Ma — rpaHUTH3aIUKH
celUMeHTHOTO cnod, Takoil mpolecec MOMKET UMeTh oT4acTH Gop-
My <«aKTHBH3auuOHHOH auroduonguzauuus (Ilocmemos, 1969),
crocoOeTBYOILEH MescesnoeBoMy obmeny., Hapazay ¢ rakoit mo-
crnejioBaTedbHOI (opmoil Hapamusauusa ciaoes 3K cyigecTByer
M «CKBOBHAA» (popMa, KOrga IOAKOPOBBEIE MK 0a3alibTOHAHEIE
MarmMaTuYeckHe Macchl NMPOXOJAT IO TPEUIMHHBIM CHCTeMaM
CKBO3b INPOMEYTOYHBIE CJOH, AOCTHTAIOT CEJMMEHTHOTO CJOH
H JaKe IIOBePXHOCTH. *

40




IlopTOpPHOE HaNOMKeHHe TPOlecCOB AKTHBHU3AIMH BHOBL IIPH-
BOAUT K Nepepoxiennio 3K, nmepexojay ee Ha caeAyHIIyKH HO-
ByIO cTyneHb. llockonbky Kamjpiii 010K 3eMHOl KOpPBI, NOABED-
rapouuiics aKTUBUBAIMHM, BCe e MHJMBUAYAJIH3HPOBAH, a ca-
Ma aKTHBHU3AllMd HECTAHJAAPTHA, MOCTOJBKY IpPH O0IIeM CXOJ-
C¢TBe 3eMHBIX KOD OJHOTO IIMKJA pasBUTHA OyayTr ¢opmMupo-
BaThHCH, NIPH 06IeM mojo0HH, CBOM NTPOBUHIHAJLHBIE Ieohu3H-
yecKHe U 'eOXHUMHYeCKHe Pas3Iuydms.

OGe bopMEI pasBUTHA 3eMHOIl KOPHI SBUIMCH NPUYHHOIL co-
31aHUA TAKHX ee 3JIeMeHTOB, KAK MaTePMKHM M OKeaHBl, IJaT-
¢GOpMEI, CPeJMHHBEIG MACCHBEI, CKJIAAYATBIE M OPOTE€HHBIE IOfA-
ca, puTOBEIEe B0HBI, OKeaHHYECKHMe XPeOThl W Apyrie IoJ4u-
HEHHBIE MM 3JIeMeHTBI BTOpPOro nopAnka. Bce omu gocratouHo
noZApofHO M BCECTOPOHHE PAaCCMOTPEHbI MHOTHMM HCCIe[loBaTe-
JIAMM, U3JOKHUBITHME CBOM B3IVIAARI B MHOTOYHCJIEHHEIX pabo-
Tax, B YACTHOCTH B crnenuaibHom cOopuuke «Crpoenue U pas-
BUTHE 3eMHOI1 Kopbi», 1964 (I'. Asxrupeii, B. Benoycog, Y. Bep-
cenes, B. u U. Bonbeosckue, I1. Kponorkus, I'. Jleoror, E. Mu-
nanosckuii, B. Ilomos, A. Ilpouun, B. Xaum u pgpyrue).
OcobesHO 06CTOATEIFPHO OHH OXAPAKTEPH30BAHBEI B MOHOrpaduu
B. I'. Bougapuyka (1961). Camble mocieiHHe AaHHBIE H3JIO0MKe-
HBEI B JOKIajgax coperckux reosoroB K XXIII ceccuu Mexxgyna-
POJHOIO I'e0JOTHYECKOro KOHrpecca, 00beuHEeHHBIX B cOOpPHUKE
«Kopa u Bepxuas mManTusa 3emiaus», M., 1968 (crarsun B. Beio-
ycosa, I'. Adanaceena, 3. @oruaau, H. Illuno, H. Bensesckoro,
J. Kopsxunckoro, E. Jlenucosa, T. Cumorenko, I'. T'opmkora
u xpyrux), <«Oporenudeckue mnosca» (craren I'. Axrupes,
B. Bponryneesa, M. Myparosa, 0. Ilymaposckoro, JI. Kpacno-
r'o U IpPYTHX). 4

OCHOBHOIl ABMIKYIIEH CHIIOI, OCHOBHOH (pOpMON OpOreHuye-
cxoro tTuna npeobpasosanusa 3K, obycioBausaooieil ee cTyneH-
JaToe PasBUTHe, ABIAKTCA 'NIyOHHHBEe NOJLBHMKHELE
30HBI.

TayounHbie moasuskuble 30HbI (I'TI3) — 310 00BIYHO TpOTSH-
JKeHHble JHHeHHBIe 061acTH OTHOCHTENBHO OBICTPOil (B reosorn-
yecKoM MacmuTabe BpeMeHH) pas3pAAKH TeKTOHHYECKUX Hanpsd-
JHeHHIl B 3eMHOII KOpe M BepxXHeil MaHTHH, CBsA3aHHBIE C JIO-
KAJBHBIM HAKOIJIEHUEM SHepruy, IpUBOAAIIHEe K Pe3Koi
AKTHBHBAIIUH TEKTOHHUYECKMX, TePMHYECKHX, MarMaTH4YecKHux,
MeTaMOPhHUYECKHX M MeOXHMHYECKHX IIPOIecCOB, HAPYLIAIOUINX
OZHOPOJHOCTh TeO0JOIMYEeCKOro MMpOCTPaHCTBA, COMPOBOKIAIO-
uecss HWHTEHCHBHOM Ju(depeHnHanneii  BemiecTsa, Tepe-
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CTPOlKOI 3eMHOIT KOPHI IIaBHEIM 06pa30M 3a CYeT BOCXOMAMAIIeIl
MUTPaAlluy MaTepHaya M3 BepXHell MaHTHH © HHKHUX CJIOeB
3eMHOIT KOpBI. B BepXHHX ee YacTAX OHH NPOABILIOTCA HA pas-
AUYHBIX CTAajuax B GopMe 30H PABIOMOE, Nporudoe, dopmaiu-
OHHBIX cepuii, daluaNnsHBIX TPAHMI], MOJCOB MarMaTHaMa, Me-
ramopguaMa, cKIag4YaTocTy W oporemesa. '3 dyuxumoHUpy-
I0T B TeYyeHHEe BCEro TeKTOHMYECKOT0 UMKJIA, COXpaHAd
IOBBLIIIEHHYIO MOGHUJIBHOCTE 110 CPABHEHHIO C OKPYRAIIIUMIE
6iroramu.

Ha pannxei craguy Ha noBepxHocru ITI3 wnpossiamoT
cedsd B BUAEe CTPYKTYDP DPaCTAMKEHHA — CHCTEM pa3jiioMOB, JH-
HelHBIX mporndos, rpabeHos, pU@TOB, T. €. CTPYKTYP ONyCKa- -
HHUs, BAOJL KOTOPBEIX DPasBHBAIOTCA OOBIYHO MOPCKMe OCajKH I
0azaJbTOMIHLIE BYJKaHOTeHHBIe (hopmanum muGo Boobule ByI-
KaHUTHI TORBIIIEHHOW OCHOBHOCTH, OCAZi0MHble M BYJKAHOIEH-
HO-0Ca04YHEIe TIOPOALI,

CyuiecTBo MexaHusMa mepecrpoiiki paspesa 3K npu pacts-
JKeHMH CBOJMTCS K IEepBOHAYAJIBHOMY YTOHEHHIO BCEX CJIOEB C
BOBHHKHOBEHUEM «IIeeK». ECaAH Mporudbl BEePXHHMX CJOeB 3a-
TMOJHAIOTCH CBePXY (BYJIKAHM3M, CeJUMEHTOreHe3), TO B HUMX-
HuX, Ha000pOT, NPOMCXIINT DHEPriYHOe HADACTAHHE CHU3Y 3a
CYeT MaTepuasia BepXHeil MAHTHH M 4YACTHYHO U3 GOPTOBBIX dac-
Teil, ¥ TAKUM 00pasoM «BepTHKANhHAS KOJOHHA» M3 YTOHEHHBIX
ClI0eB B KOHEYHOM WUTOre IIpeBpalllaeTcs B KONOHHY YTOJIIEH-
HBIX CJIOEB, BHYTPEHHe TaKIKe IePecTPOeHHBIX — MArMaTH3H-
POBaHHEIX, C IIOTOKaMn AupdepeHIUANNN ¥ CKBOSHOTO MarMa-
TH3MAa.

Ha cpepHeii craguy, nporexaolleii B 06CTAHOBKE IVIAR-
HBIM 0OpaBOM CoXATHS, a TaKMKe UYepeloBAHHS «CXKaTHe — pac-
TAMKEHHEe», TMPOJOJIKAETCS JIOKAJLHOe 0CAaJKOHAKOIIIeHHe, Ipo-
HCXOANT CKAafKooOpasoBaHue, CONpSKEHHBIE € HUM CJBHIH,
HAJBUTH, IOAHATHA; GONbIIee 3HadYeHNe npHoGperaeT HazeM-
HBI{l AHAE3NUT-AAIMTOBLI BYJKAHU3M, NOABIAIOTCA HHTPYSUH
IIPeHMyIIEeCTBEHHO CPeIHEr0 COCTARA.

Ha mo 3 g Heit (oporeunoit) craguu, IpH YepeloBaHUM Ha-
NPSAKEHUI CcKATHUS — PACTSAKEHHA, TOCHOACTRYET TI'DAHUTOM[I~
HO-JIHUMAPUTOBEIN MarMaTHsM; NpeofiafaioT BOCXOpAlNNe JIBW-
JKeHHA, MHTEHCHBHO pA3BHTA DABJIOMHAS TEKTOHNWKA, BO3HU-
KaloT AHHAMOCTPYKTYDBI — 30HBEI CMATHS, 30HBEI CABHMIOE M Ha-
JIBHTOB.

Ha Gonpumx raydmbax, Bo BHyTpeHHHx 4acrax 3K, B Teue-
HUe BCeTOo InNepuoBa NpoucXojsaT IepecTpoiika pa3speaa
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3K, perenepanusg, WHTEHCHUBHAA MHWrpalia BeulecTE, MarMaTi-
danusa ¥ AuddepeHIHANNA, YBeIWYeHHBIH TeNNOBOH IOTOK.
Ouarn mMarmMaTuaMa, 3apOAHBIIMECH B BePXHell MAaHTHU, Mur-
PHpYIOT 3aTeM TocJeJoBaTeNbHO B cJoii 6asannTa, mTHOpHTA W,
HAaKOHEI[, HA Io3jHel crajuu — B caoii rpanura (Bunubum,
1955; Illepba, 1960; Kysuenos, 1964 ; Illeiinmann, 1968).

IMapeune nasaenus B I'TI3 crnocofeTBoBaIO PEe3KOMY VClie-
HHUIO JerasaliM BepxXHell MaHTHN, AaKTHBH3UPOBAJO TenIoos-
MeH M, KaK CUHUTAIOT HEeKoTopble ucciaenoBatenu (Kysuenos,
Wzox, 1969; Benuwncruii, 1970 u zp.), a70 SBHIOCE NPHYHHOI
pacnnaBreHud BemjecTBa Ha rayowHax 150—100 xkm B obnactu
actedHocdeps! 1 fojlee BEICOKKUX MOPW30HTAX.

PasynaorHenne BemecTBa BepxHeil ManTHH, HabawjgaeMoe
B BOHAX AKTHBH3AIIMM, BO3pacTaHde MollHocTu cioer 3K, mpu-
BO/ISIIHEe K YBeNWYeHU0 o6beMa B cTaHI0 MArMAaTH3aIlH, 00yc-
nosnuBaoT HHBepcuio ITI3, obmee noaHsaTHe, AedopManvu
NpOABHKEHIE (DPOHTA MArMATH3Ma BBEPX B BHJE MHTPY3HIT 1
BYJIKaHHTOB Bce 6oJiee KUCJOro cocrasa. Takum o6pazom, I'II3 B
FHHAMHUYECKOM CMbIcae — ofJlacTi pas3pAfKH HANDPAKEeHWH H
AKTHBHBIX JBHIKeHHIl, B (DM3HKO-XMMHYECKOM — B30HBl AKTHB-
HOIl PA3rpy3Ku U3OLITOUHBIX NPOAYKTOB nHbMepeHIINpYIONIei-
cA BepxHeH MaHTHH (B TOM 4iicje Jerazaljui), oojajaioliue
BEICOEMMH BDHEPreTHMYecKUMH NoTeHnuanaMu. Pas HadvaBiIuCh,
npouece npeobpaszopaHua 3K passuBaeTcsa Kak lenHafd peak-
IHA, 9eM U 00BsICHAETCA €ro XIHTSNBHOCTE M GOoNblmeil 4acThIo
3aBepPUIeHHOCTE, BIJIOTH [0 YCTAHOBJEHWUA HOBOTO COCTOAHHI
61U3KOT0 PABHOBECHSA B CHCTEMe.

HKak BHAHO M3 9TOll XapaKTepHCTHKH, CTAJUM Pa3BHTUA
I'TI3 oweHb OMM3KHM K CTaANAM Ppa3BUTHA TIeOCHHKJIHHAJEH
0. A. Bunubuna (1955), ¢ Tem ornmumeM, YTO 3/eCh paccMar-
PHBRIOTCA HBMEHEHHS HE TOJBKO IOBePXHOCTH, HO M Beeil Ko-
nouusl 3K M, Kpome TOro, passuTHe TEOCHHKIAWHANN 3aKaH4H-
BaeTcsA Ha pPaHHeil JAOWHBEPCHOHHONH cTaguM. 4YTO Kacaercs
cocTaBa MarMaTHTOB, TO OH HA BCEX CTAMAX M3MeHseTCs B 3a-
BHCHMOCTH OT THIa paspesos 3K, Ha KOTOpPBIX 3aKIajbIBajlach
ICABHIKHAA 30HA, a He ABNAJNCA CTAHIAPTHBIM.

B KoHTHHeHTansHON SK rayOiHHBIC TOABHIKHBIE 30HEI HAa-
YHHAIOTCH C Pas3pbIBOM M 3aT€M NPOABJAIOTCSA B BHAe TAK Ha-
3bIBaEMBIX «30H AKTHUBHM3AIHHU» € PASBUTHIM IIATGOPMeHHBIM
MarMaTH3MoM, SBOJIOIHOHMPYIOILHM B CBOEM COCTaBe OT YJbT-
PA0CHOBHOTO A0 TPAHUTOMJHOIO M 1eJIOYHOrO, KAK 3TO OTMe-
yeHo B AdQpuke.
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TakuMm 006pasoM, B AJHTEJIBHOM NpOLecce BBIJENAITCA paH-
HAA, cpejHAdA M NozAHsaa craguu. Ha p a v He ii Hapamusacs
CBEPXY CeLMMEHTHEIl cloil M caMblii HHXXHMN cJoil OazanbTa
3a cyeT BeCchMa AKTUBHBIX NpOIECCOB B BepXHell manTHH. Ha
cpejHeil MarMaTidyecKkHe IPOI(ecchl 3aXBaTHIM CHH3Y H Cle-
AVIONIMH AHMOPHUTOBEII CJIOH ¢ OJHOBPEMeHHOI aKTEBU3allMeil
MarMaTUaMa B BepxHell yacTH KonoHubl, Ha 1m0 3 I Heii oTMe-
yaercs fABHOE 3aTyXaHHe MarMaTHaMa B cjoe 0asanbra, o4aru
CMEeCTHJIMCHE B IPDAHUTHBIA c/I0i, rje ¥ NPOMCXOAHJIO ero Hapa-
HMBaHHe OJHOBPEMEHHO ¢ ImepeMelleHHeM 3HAYHTEJIbHOH YacTH
paciiaBa B CeJMMEHTHBII CJ0H M ero rpaHUTH3allHeH.

PacnnaBieHue MOpoa B HUMKHUX CJOAX B HAYaJlbHOH CTa-
aup obecrneynBayiock 3a cYeT 9HEPrHH NPH KOHIEHTPanu¥W Ha-
NpAMKeHUII mepej pa3pblBaMH; MarMooOpa3oBaHHIO crocodcT-
BOBAJI0O U YMeHBIIIeHHe JaBJICHHHA Iocie paspbiBos, [lansHeilee
HaKOIJIEHHe TeIJIOBOl HHepruH Cco3Jarpajicch TIpH IIpolleccax
CI ATH A, Nepexoje KUHETMUYSCKOII BHEPruM B TeInoByio. Ta-
KuM o0pasom, B ITHEJe pacTsKeHHEe — CiKaTie — DPacTAKeHHe
HAKOIJIEHHe TeIIOBOH DHEePruM NMPOUCXOAMJIO B CTAJHIO CMKa-
THA, 4 €e PACXO0J0BaHHEe — B OCHOBHOM B CTAAUI0 pacTAKe-
HHUS — Ha MarmooOpasopaHue. SHAYUTENbHAS ee YACTh TaKIKe
yxoauna Ha (opMupoBaHue ©O0Jiee HMHTEHCHBHOI'O TEIJIOBOTO
MOTOKa M3 riyO0HH K IOBEePXHOCTH SeMJIH, KOTOPBII HaMHOrO
Bblllle B TEKTOHHYECKH AKTHBHBIX 30HAX — B cpeaueM Ha 257
(ITonsx, Cmupuos, 1968).

Ceiiuac 00IIenpuHATO, YTO OJAHMM N3 TNPHU3HAKOB OBLIONH
TEKTOHOMATMATUYECKOM AKTHBHOCTH SBIHETCA TEIJIOBOM IO-
TOK S3eMJII, BO3PACTAIOIIMII B OPOreHHBIX CKJIagdaTblx obaac-
THAX [0 CPAaBHEHHWIO ¢ IIaTGOpPMEeHHBIMH, a B NEpBBIX — ellle U
¢ ux omonaoxenneMm. Cpexuwe namuble TaxkoBbl (Ilonax, Cmup-

HOB, 1968):
JOKeMOpHiickas CKIaZuyaToOCTh — 0,93 Kaa/cMm®-cex
KaJeJoHCKad » —1,11 »
TepUUHCKAT » —1,24 »
Mesosoiickag » —1,42 »

NpPU CPEJHUX 3HAYEHHAX TENJOBOTO IIOTOKA AJS KOHTHHEHTOB
1,15+10% xaxnfem?- cex.

OcofenHo HepaBHOMepeH TeNJA0BOI MOTOK B obiacrax kai-
HOB30HCKOI CKJIAAYATOCTH U B PUQPTOBBIX 30HAX.

B cnygae orHocuTensHO cnaGoii Pa3sBUTOCTH OCHOBAHHSA
(okeannyeckan 3K) I'TI3 o6pasyroT CTPYKTYPHI, Majio OTJIHYa-
IOIHecA OT CTaHJAapPTHBIX JHHEHHBIX TeOCHHKJIHHAJCH, a NpH
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3penoii cTajuM (Kopa KOHTHHEHTOB) OHM BEIBHIBAIOT 3apokie-
HHe NPEeHMYIIEeCTBeHHO 30H PABJIOMOB M MarMaTH4yecKoil aKTH-
pusanuu, [Ipomemyrounbie Tansl 3K mnepecrpaupaloTcs coor-
BETCTBEHHO, B 3aBUCHMOCTH OT MX NePBOHAYATBHOIO CTPOEHMUS.
Bo Bcex atux caydaax cymuiHoceTh m GyHKmuu I'TI3 ocrawTtes
OJIHUMH M TEMH e, T. €. ABIKYIIEH CUNoil AKTHBHON AMHAMM-
yeckoif (hopmer passutua 3K. I'llI3 — 210 He oTAeNbHBIE IITY-
OMHHBIE PA3JIOMBI MJIM Jlake MX CHCTEeMBI (0ZHA M3 YACTHBIX
¢opM uX TPOsBIEHWA) M He aTpubyThl reocHHKIWHANEH, a ca-
MOCTOATENLHASI OCHOBHASA OpOTeHHYecKas ¢opma JHHAMHYe-
cKoro u (QUsHKO-XxuMHUeckKoro paseutusa 3K, onpependionmas
3aJIo}KeHHe M Pa3BHUTHe ee OJIOKOB, MVIABHBIX CTPYKTYDHBIX dJe-
MEeHTOB (B TOM UHCle U TEOCHHKJIHHAJMei), HX pasMepsl, Xapak-
Tep 1 (DOPMBI IPOABJIEHUA, a TaKKe TeMII PasBUTHA.

Cyza 110 HATMYMIO OPHEHTUPOBAHHBIX JIMHEWHBIX CTPYKTYP
B f1pax CAMBIX /IPDEBHMUX KOHTHHEHTANBHEIX MACCHBOB, B KOpe
Tuxoro okeaHa, MOKHO npexnoiaratb, uro I'Il3 ygacrsosann
B sapoxgenuu 3K u GopMHpOBAHHH OCHOBHLIX €e BIeMeH-
TOB. MIcX0/A M3 JAHHBIX XPOHOJIOTHYECKUX DETepoB B Te0sIOruu,
MOKHO CYUTATh, uTo I'Il3 BOBHHMKANMHM MepHOAHMYECKH B
CBSI3BH C OCHOBHBIMH oO0IIeniaHeTapHBIMH 3TamaMH pPas3BHUTHI
Bemun, BhisbiBaeMas HEOJHOPOAHOCTE U HEYDABHOBELIEHHOCTh
B cucreMe 3K — pepxHfg MaHTHUS B IOCHEAVIONIEM HHBEINPO-
BaJack 9IeHpOreHHYecKMMH IIpOIleccaMy, HalpaBAeHHBIMH Ha
BOCCTAHOBJIEHHE HAPYIIEHHOT0 PABHOBECHH.

ITpuynuoit mozHuxkwosenua I3, Kax o0 »ToM MOMXHO Cy-
IHTH IO JAHHBIM MHOTOYMCJIEHHBIX MCCJIeJoBaTesneil, ABIAeTCH
nmepHogHYecKoe U3MeHeHUe (uzypbl 3emMAlu W ee PAJHYCOB B
npoitecce nepemerenns B Conneunoii m amakTuuecKolt cucte-
MaX, CONPOBOMKIAaeMoe BO3HHKHOBEHHMEM o6jgacTeil cixatug U
pacTsiKeHHA (KPUTHYeCKHe mapajjieny ¥ MepHAHaHBI), IpPH-
JINBHOIO TPEeHUA NOJ BAUSHHEM OPOUTANBHOrO U POTAIHOHHO-
ro asmxeHud (B. Tomcon, T'. II. Tampassn, B. JI. JIuukos,
JI. C, Jleit6enzon, A. Bepoune, B. I'. Bougapuyk, I'. H. Karrep-
¢ensx, M. B. Crosac m MHorue apyrue). B Oonee kpaTkue Ie-
PUOZEl KOocMHUYecKHe (aKTopbl OOYCIOBIMBAIOT H3MeHeHUe
celcMUYHOCTH 3eMJIH.

HmelorTea Takwe JaHHBIE 0 KOCMUYECKMX CKOPOCTAX JIBH-
seHuii: ABMKeHue CoJHEYHOI CHCTeMBI MO TalakTHYeckoii op-
oure — 300 wa/cex, mepeMemenne 3eMIH 110 OKOJOCOTHEUHOIR
opbure — 29,8 xm/cex?, ckopocTh TOYKM Ha 9KBATOpPE MpH oce-
BOM BpamleHuH Semun — 0,5 wa/cex.
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Hy:xHo emie 3aMeTHTh, YTO AKTHMBH3aIMA CMelleHHI Macc
B BepxHHX uacTsx 3K NpH BOZHHKHOBEHHM KPHTHYECKHX Ha-
npsskeHuit o~ 10% dun/cm?® obnagaer U3BeCTHOH IMHKIHYHOCTHIO
o01lero MOPAAKa, B QYHKIHOHAJLHON 3aBUCHMOCTH OT KOTOPOit
HAXOAWTCA HepPaBHOMEPHOe H3MeHeHHe (3aTyxaHHe) yIJIOBOM
CKOPOCTH DPOTAIlMOHHOIO JBHJKEHHS M HapacTaHHe PasNHyHii B
KMHETHYECKOM aHepru# OioxoB U BMemlatouleii cpeasl. Ha anep-
reTHyYecKoe COCTOSIHUE BJIMAET M IpHpalleHue CKOPOCTH JIBH-
HMeHUA SeMJIH Ha OKOJOCOJHEedYHOoH op6uTe ¢ yYeToM ABMKEHUA
Beeii cucremel B [anakTuke,

CTpyKTypEl TeueHus, (DHKCHpPyeMble, B YACTHOCTH, II0 THeii-
caM W MWJIOHHTaM, MeJaHKy B SH nmpakTuyecKl BO3HUKAKOT Ha
paszauuHbIXx raybouuax. IleppoHayanpHO, IIPH AJNUTENBHBIX Ha-
NpAKEHUAX B COTHU K2/cm? u Gosee, 3apoKAaeTcsd IOI3YYECTb,
rocJie 4ero mpolecc TeYeHMs PasBUBaeTcsa OdeHb OvlcTpo. IIpu
CcyOropH3OHTANBHEIX PACTHMKEHUIX IIOBEPXHOCTH TeUeHHA U3
HAKJIOHHBIX (AMaroHaJbHBIX K BEKTOPAM HATPAMeHHWd) Iepexo-
AAT B CyOrOpHBOHTANBHEIE, H TI0 BTHM IIOBEPXHOCTAM IlepeMe-
matores (fpeiiyior) Belmenexamme 6iaokn 3K. M. E, Aprems-
es u E. B. Apriomikos (1967) cuuraior, yro Haubonpliine cropoc-
TH HEeCKOMIIEHCHDOBAHHLIX JBHIKEHHE XapaKTepHBI Ind GIOKOB
pasmepom He meHee 200— 300 xm. Ilpn pacrasKeHusx B pud-
TOBBIX B0HAX HHJKeJeKallliie CJIOM pPacTArMBAIOTCH M YTOHAMOT-
cdA, obpasysa «meiiku», Oiarofapsa yeMy Hapyllaercd M30CTATH-
YeCcKoe PABHOBECHE.

HenocpencTBenHbIe 3aMephl HANPAMKEHHOTO COCTOAHHSA IIO-
POJ TPAHHUTHOTO CJO0A B I'OPHBEIX BeIpafoTKAaX HAa pPasIHYHBIX
rayOMHAX MMOKA3aJIM, YTO IIOMHMO BEePTHMKAJBHBIX JeHCTBVIOT
BHAYUTENbHBIE TOPH3OHTANBHBIE CHJIBI C3KATHS, HA TIyO0HHE
1 xm pgocrurasomue 1000 xz/em? (Xacr, 1967). Caenosarensho,
HApyLUIEHHEe HANPSMXEHHOr0 COCTOAHHA TEKTOHHYECKHM HMITYJIb-
COM B NMOJABHXXHBIX 30HAX BEIZLIBaeT LeNb AedopMaluii (peso-
HAHCHYIO, KaCKajAHyI0), OOYCIOB/JAEHHYI TIODH30HTAIBHBIM
cixartueM (CIBHIH, HaJABHMru, B3Opochl, CKJIaA4aTOCTh) M pacTs-
#eHueM. CorsacHo cylecTBYIOIHM NIPEANOJI0MKEeHHAM, B HaCTO -
iijee BpeMsi COKpalllaeTcs pajuyc 3eMJH, M ciKaTue mnpeobsaza-
€T HaJ PacTsaKeHHeM.

CoBepiieHHO HeoOXOAWMEBEIM 11 TOPM30HTAJLHOIO TepeMe-
meHus mace, mo A, B. Ileiige, siBAsieTCA HaJdW4Ylie CI0H TeYeHUS
Ha raybusne (oT 5 kM M raydike), IpeAcTaBIEHHOrO pasapobiaeH-
HBIMU, PACCIOEHHBIMKY MeTaMOpP(hH30BAHHLIMHU MOpPOLAMU (THEii-
CBl, MHJIOHHTHI), 3Jiech e, M0 €ro MHEHHIO, BOSHHKAIOT 06-
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WHPHEIE MJIOLIaAM «BHYTPHKOPOBOr0 MarMaTusMa», AHaaoruy-
Hble ABJEHHS HMEIOT MecTO H B MaHTHH S3eMJIH.,

HzmeneHne ¢ TedyeHHeM BPEMEHH MOJOIKCHHS OCH BPAILEHHS
BeMau 00yCHOBMIO BO3HHKHOBEHHE KpOMe CyOMepHIMOHAlIb-
HbIX ¥ CyOIIMPOTHBIX ellle¢ M APYIMX PadHOHANPABJISHHBIX NOJ-
BHM(HEIX 30H, 06pasoBaBIINx caoiKHyo pemerky (Ileiipe, 1956 ;
Hlepba, 1955; Yebanenro, 1963 u ap.).

B pesyneraTte 0606uieHMii rpaBUTAIIHOHHBIX JAHHBIX BLIJIe-
JIeHBl CHeAYIONIIHe IIATh OCHOBHBIX HANPABIEHHH TPEIIHHOBA-
roctu B 3K samaguoii wacrm Hameir crpansl (BemxseBckiii,
1969): mepupamonambuasn (=*5°), cesepo-BocrounHas (30—50°),
cepepo-ganafHas (305—315°) u ABe noZYMHEHHBIE AWATOHAB-
Hble cHeTeMBI — 75 u 280—295°, xoropble o6jazaior pasind-
HOI BEIJIePXKAHHOCTBIO W NpoTrsaxeHHocTsio, Iloka He sicHO, Kak
CBABAHEI HTH CHCTEMEI ¢ DBOJIOUMEIl CHJIOBOrO IOJH 3eMIH BO
BpeMeru. IlocKonbKy xKocMHYecKHe (AKTODBL (IDPABHUTALUOE-
HEIe H pOTal[MOHHBIE CHJBI) UMMeIOT ofIernraHeTapHoe BHaYe-
Hue, To I'TI3 monkHB OLLIM NOKDPBIBATHL SeMJII0 ONpeeIeHHOIl
CeTKOH 1 COOTBETCTBEHHO CJEHOBAJN0 OKHIAATE M pemeTdaThid
xapakrTep passuTusa cucreMsl I'TIS Bo Beeit 3K, Ha Bceli noBepx-
HOCTH 3eMJIH.

CorslacHO BTOpOii KOHUIENUINY, NPHYMHAMH TEKTOHHYEeCKHX
JIBUXCeHUIT M CBABAHHBIX C HUMH SIBJEHHMH CIyKHT H3MeHeHHE
00BeMa ¥ IJIOTHOCTY BeIeCTBa B OT/JAEJbHEIX YYACTKAX MaHTHH
(B Tom 4mucie B acteHocdepe) mox BANAHHEM (ha30BBIX M CTPYEK-
TypHbIX npeppamenuit (Marsumrumii, 1953; Crumos, 1963,
Benoycos, 1968; Cy66orun u ap., 1968 u zp.). Ects BCe ocHo-
BaHHU#A NoJaraTh, YTO BTOPAS KOHUENIMS JONMOJHAET IIEePBYID H
npolecckl BHeIIHWe (KOcMHYeCKHe) U BHYTPeHHHe (BHYTPHUILIA-
HeTHbIe) B3aliMOCBA3aHEI,

daxruueckoe pasMelleHre reo0I0KOB ¢ 000coOIeHIIEM KOP
KOHTHHEHTOB, /IPEBHUX M MOJIOJABIX OKeaHOB ABJAETCA KOCBEH-
HBEIM JIOBOJIOM B NONE3Y IHTOTE3H Apeiiha KOHTHHEHTOR (B Ipex-
cragnenusx II, H. Kponorkuna, 1968). 9to cnegyer u ua caMoii
HEOJHODC/AHOCTH pachpejefenis KOHTHHEHTOB Ha S3eMJe
(puc. 9) u, crezoBaTENBHO, HEYPABHOBEIIEHHOCTH WX TIONOMKE-
HHS C POTAIHOHHBIM DEXHUMOM ILIAHETHI.

I'ny6unel, KoTopele 3aTPoHYIM AedhopManui 3emMau, Koc-
BE€HHO OIleHHBaeMbIe IO THIIOIEeHTPaM 3eMJeTpsACeHHi, cocTae-
asor 10—60 xm gas menkodpoxycHbix u 250—700 kM ans
riry6oKo(MOKYCHBEIX. YeiloxHeHHe OBEPXHOCTEH pasjena W Ipo-
HUKHOBEHHMe B30HEI I'JIYOMHHBIX Das3/IOMOB ¥ CIIEHCKOI CTPYKTY-
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PBl YCTAHOBXEHO 1O CEfiCMUYECKHM AaHHBIM 11d Tay6uHer 50—
60 e u Boxee (Momoe, 1968), a nns Anrasn, no ceiicMomoruye-
cxum ganaeiM, 130—170 xm (Byaun, 1967). Taxum obpasom,
MOKHO CUMTATBH, uTo B Kaszaxcrane HapylleHUs OJHOPOJIHOCTH
sepxHux o0onOYexk SBeMJM yCTAHOBIEHBI A TAYOHH ZO
170 xm; HeCOMHEHHO K€, YTO OHH elle OOJBIIHE.

&0 4 80
§

Puc. 9. Pacnpegenenne MaTepukoB H OKeAHOB 1O IIHPO-
Tam Ha 3emae (no f. 5, Fakkemio, 1963).

ITpuuunbl MarmMooGph3oBanusi B raybokux dactax 3K u
BEPXHEHl MAHTUM OKOHYATENIbHO He YCTAHOBJeHBL. Cylgecrsy-
eT pAJ NpeANoN0KeHH, MOJKPelJIieHHBIX PAacuYeTaMM, COrJiacHO
KOTOPBIM KaXjgad MOJelk B OTAeNbHOCTH obecmeduBaeTr Iepe-
XOJ B MHIKYHO (asy (aToOMHBIe peaKIIMH, INOTOKH pacTBOPOB,
najieHue JDaBleHHsS U Ap.). Bamuo To, 4yTo ocnabrenmne maBlie-
HHA BIOJb Y3KUX IeJIeBUAHBIX 30H B YCJOBHAX BBICOKHX TeM-
ImepaTyp BBIBBIBaeT Iepexol] TBepaod ()assl B pacniaB M NOJ-
TOK IIOJBUsKHBIX BelllecTB M3 OoJsiee riybokux 30H (B cuiy BO3-
pacTaHuA rpajiieHTOB).

IIpu coxpaHeHHH BBEICOKOTO JABJE€HHSA B KPAeBBIX M HUMKHHX
yactax 3K nmoABukHAS 30HA B CTAJHIO PACTHKEHHUA CTAHOBUTCS
THABHBIM KAHAJIOM, Mo KOTOPOMY IIPOUCXOJHT IlepeMelleHHe
BellleCTB M TeILIOBONM sHepruu. [laske B mocieJyOIIyI0 cra/HI0
cxkaTHA MoJenb pabGoraer o NMpHHLOHMIY KauHa (Ipecca) U Io-
9TOMY MJeT BBIJABIMBAHHE KBEepXy MarmMaTH4YecKHX Macc (CHH-
KMHEeMAaTHYeCKHe MHTPY3UH), X0Tsd NIpolecc MarMoodpasoBaHHA
B NPHHIHIE J0JMKEeH 3aTyXaTh (3aT0 OJJHOBPEMeHHO IIPOMCXOIUT
HakomneHue sHepruu). HoBoe pacrAXeHWe IPHBOJUT K HOBOMY
Marmoo6pa3oBaHuI0 ¥ T. . HaKonjneHue SHePruu B MHBEPCHOH-
HYVIO CTagnio oﬁecneqn§aeT MarMaTH3M OpOreHHoii craguu, B
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BTOM 3aJI0KeHa OflHa W3 OCHOBHBIX TIpMYMH HaOmogarolIeiica
IIUKJIHYHOCTH Pa3sBUTHA B OoabmoM ¥ maaom: ot I'TI3 gmo or-
JAeNBHOTO TEeKTOHMYEeCKOr0 HMIIYJIbCa, OT CTAHOBJIEHHS OT/AENb-
HOIl MHTPY3UM 10 GOPMHUPOBAHUA YACTHON MUHepaJbHOM IeHe-
paium.

HcTOYHHUKH SHEPrUM, KaK ViKe O0TMedalloch, [IOCTATOYHO
pasHo0OpasHBl (KOCMHYECKHEe, MeXaHWYecKHe, ATOMHEBIe, XHMU-
YeCKUX peaKnuii 1 ¢a3oBBIX IpeBPAIEHHI, TOTOKOB (DIOHI0B).
Bce oHm — BHeIlHMe W BHYTpPeHHHE — B PasiUYHOIl Mepe yua-
cTByIOT B pabore, coBepuiaeMoil B IIpollecce CO3UMAAHUS HOBOM
cTpyKTypel. B TepMoammamMudeckoii cucreme 3K omm BmIpaxa-
forcss B opMe aHoOManwii, BEIBLIBAIOIIMX KadyeCTBeHHBIe IIpe-
BpalleHus, BIJIOTH [0 M3PACXOA0BAHHS M30BITKA DHepPruu M ye-
TaHOBJeHUS HOBOro paBHoBecus. B, H. [NocroBamos (1965) cuu-
TaeT Iaxke, UTO 3eMJs — 3TO cBOeoOpa3HEIH ITpeofpasoBaTelb
SHepruu (MaIlrMHa), IPOIecch B KOTOPOIi MPOMCXOJAT B IIOCTY-
naTenbHOM (HeoOpaTHMOM) HATIPABIEHHH.

Bosepamasck K HCTOPHH 3aposIeHus u paseutua 3K, cie-
AyeT IMpeAloJIOMUTE M3HAYAJNLHOE 3apoiKIeHHe (COOTBETCTBEH-
HO paccjioeHHOMY cTpoeHuio 3K 1 3aKOHOMepHOCTAM BOSHHKHO-
Benusd I'II3) penrerku IepBHYHBIX 0aB3albTOBBIX IOACOB C TIO-
CHEIVIOINIUM JIATEPAJbHBEIM paspacTaHHeM H 3aI0JHeHHeM fde-
€K, BO BTOPYIO CTAJHI0 — PelIeTKH JHOPHUTOBOIO COCTaBa M, Ha-
KOHEI[, B TPeThi0 — rpanuTHoro. CooTBercTBeHHO BTOMY B pas-
sutTun 3K B obmlennaHeTrapHOM 3HAYEHHM VCIOBHO MOMKHO BHI-
JenuTh TpH Iepuoxa: 1 — «6a3aJabTOBBI», 2 — «IUOPUTO-
BBIii» W 3 — «rpaHuTHel» (Illepba, 1968). «I'paHuTHEIi» Ine-
puOJI IO BpeMeHM ToJjaeTcd PajAHOXpPOHONOrMYecKOl AaTHPOR-
xe. OH IMPOKO MpoABHIICH y:Ke B apxee. Oxeanmueckas SH
ocrajach HAa 0asalbTOBOM IIepUOJe PpAas3BUTHs, H JHIIb CYO6-
OKeaHHYecKHe XpeOThlI IepeKUBaIOT ceifuac «IHOPHUTOBEIM» TIe-
puox paseutua 3K (Cpegummo-ATrnanTuueckuii; BoapacT AHO-
puros 8 —12 mun, ner; F. Aumento, 1969).

C «rpaHMTHOTO» NEepHoZa B apXee W HadaJochk (opMupoera-
HHe AJepHBIX YacTeil KOHTHHEHTOBR B y3JIaX MepecedyeHus H CO-
npsi:xenna I'TI3 pasubix HanpasaeHuil. HeogHOpOAHOCTE CTpOe-
HHA U paclpejielleHIs MACC HA IMOBEPXHOCTH B YCIOBHAX JAeiicT-
BHMA POTAITMOHHBIX CHJI, IPH W3MEHEHHH IIOJIOXKEHUS OCH Bpa-
1leHU s, ABUIUCE MPHYMHON HapyuieHHA TeoMeTPHH B pasMelle-
HUHM MaTepHKOB, Apeiida aAmxep OYAVIIMX KOHTHHEHTOB, HX CJIH-
nanusg ¥ oOpasoBaHHSA IIPOTOMATEPUKOB € paspacTaHueM IIO
TNepudepny U NOCHEAYIOUET0 pacKajdblBaHUA, pasbeIHHEHHU
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HA COBpeMeHHEIe KOHTHHEHTHI, YTO YyiKe MOKHO CYMTAThL Teoiio-
rudYeckd 000CHOBAHHBIM.

HameneHMe poTalHOHHOTO pexuMa 3eMiu, B TOM 4YHcje 3a-
MejJIeHHe BpalleHHsd, NPUBOAUT K elle GONbLIEMY HapyIIEHUIO
CHMMETPHH BCJHEACTBHE PA3JIHYNSA HMHEPUHUOHHOTO MOMEHTa ¥
MATEPUKOBBIX TNEIG, CKAAAYATHEIX COODPYMXEHUIl, OKeaHHUYECKHX
Brnagnu, MccinegoeaTeld OTMEYAalOT HANHYHE [ABYX BeKTOPOB
CMEIeHHs MATEPHKOBBIX MACC: IO HANpPAaBIeHHIO OT IIOJIOCOB
K DKBATOPHAJIBHBIM YACTAM, & BCJEACTBHe M3MeHEHHA YIJIOBOIA
CKOpPOCTH elll¢ ¥ K BOCTOKY. PaBHojelicTByOIIMe ABYX BEKTODPOB
Ansa ceBepHOro noiaymapusi 6yayr uMersb (otHocutenbno Teru-
ca) I0ro-BOCTOYHOE HAIpPABJIEHHe, a I I0MKHOIO — CEeBEepo-
BocrouHoe (Cromac, 1963; Honunpkuii u Kuiiko, 1963; 3ere-
6apr, 1968). OTu ABMIKEHUS YCUIHMBAIOT HANPSMKeHHA W MOJ-
BHIKHOCTE B 0018CTH CTPYKTYPHEIX CTHIKOB, BHIBLIBAIOT BOBHHK-
HOBE€HHE HOBBIX PACKOJOB MATEPUKOB M OKeAHWYECKHX OJIOKOB.

OMozoeHe NIOBHBIX CTPYKTYP W MarMaTHYeCKHX IIOSCOB
IlenTpansHoro Kasaxcrana Imo HANPABIEHHIO K I0r0-BOCTOKY OT-
mevanun H, I'. Kacens n MHorme Apyrue ucelegosarenu. Ilpu
9TOM BOZHHKAJIH BCTPEYHEIE ABHIKEHHS Macc B BEPXHUX CTPYK-
Typax (Illep6a, 1955, ¥260; Cysopos, 1968).

Pacramenua 3K OuKcHpyOTCAd MHOTOYHCICHHBIMN
Te0JIOTHYECKUMH 00pasoBaHHAMH — JaiKaM¥, HWHTPY3HBHBIMK
TenaMmu, GaekcypaMm, TPeUIHHAMM, IPpUYeM IpHpalleHus obbe-
MOB OIpPeJeNdalorTca pasdMepaMH cOOTBeTcTBYIOIINX Ten. Ceiiuac
pacTaKeHHA BO MHOIHX CIydYasgx 3aMepsIOTCS HeIlocpeJCTBeH-
Ho. Tak, mMIMpHHA 3UAIOUIUX TPeIHUH robuiicKOro szeMieTpsce-
HHA NpeBbIcHIa 6 M, CABMIKeHNe NPH HAABUTE AamIxada/CKOro
semuerpacerns (1948 r.) cocrapuio 3 M, NIpH BEPHEHCKOM 3eM-
aerpsicenun (1911 r.) susronime TPeLUIWHBEI UMeIH IUpHHY 6O-
aee 1 m u 7. 1. MoimHOCTH Jaex M Cy0BePTHKANBHEIX TPeIIHH-
HBIX MHTPY3Hi, 3aNOMHABIINX NPHOTKPHIBABIIHECH TPEIIUHEI,
M3MepATCA B IIHPOKHMX IpejesaxX — OT MePBEIX MeTpPOB AC
IePBBIX KUJIOMETDOB.

TJIVEMHHBIE IIOJIBUAHBIE 30HBI
¥ TEOTEKTOHOT'EHBI

T'ny6unnble moaBusKHBIE 30HBI BHIBBHIBANM SBJIEHHA Auddepen-
IHUaUUK B CH0AX BepXHell MmanTuu U 3K, mepeposxienue Bceit
KOJIOHHBI. B mocrexu®ii He MeHee 4eM CTPYKTYPHAs BajXdHA Ieo-
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XuUMHU4YecKas CYHIHOCTL IIpoiecca, T. €. IlepepacmpejielleHHe
BeIllecTBa, KOTOpoe B 00mIeM BHAe NpeAcTaBlfgeTcs KaK Murpa-
IHA CHANUYeCKHX 3JeMEHTOB ¢ OOJNBINMMH ATOMHBIMH pajgHy-
caMu, psajia ra3oB M QIOHAHBIX CHCTeM M3 HHMXHUX yacTeil Ko-
JoHHB! K BepxHeif. Ilpu sTom pasnmualorcs Takde oGmue Gop-
Mbl MArpauuu: auddysHas, MarMaTHyeckKasd (MHTPY3MBHAA K
BYJIKAHOTeHHAA), (IIOUIHO-THAPOTEPMANBHBIX TOTOKOB U Me-
XaHnueckKasd (TeKTOHHYecKas, YKCILJIOBMBHAH, M30CTaTHYecKasd).
BHyTpHu Kaka0i HM3 HMX BO3MOMKHBI CBOM Tpajamuu JJas Jio-
KajabHBIX Ga0KoB. EcTecTBeHHO, YTO OJHOBPEMEHHO C II€TPOTEH-
HBIMH KOMIIOHEHTaAMHU IMIPOUCXOAAT AuddepeHUHAUUA ¥ MHIDa-
Ius pPYAOTeHHBIX, obecmeynBalolllie ofpaszoBaHWe DHOTeHHBIX
M CBABAHHBIX ¢ HUMH 3K30reHHBIX PyAHBIX KoHIeHTpaumii. Cre-
JOBATeJBHO, BTO IPOIeCC BechbMAa IIHPOKHIT M MHOroo0pasHbI,
JaJIeKO BBIXOJANIMI 3a Ipejenbl MOHATHSA T'MII0- 1 Me30TEKTOHH-
ku (Boumapuyk, 1968), mubo o6 beMHBIX NMpeBpalieHuii BemecTs
(CyG6otusn, 1964), nmubo, Hakonel, ogHoro Mmarmatusma (Uleiin-
manH, 1968) unu meramopduama.

BozHUKHOBeHMe pelleTKH IIyOMHHBIX Pa3/IOMOB, KAK YiKe
OTMeYaJioCh, — fABJEHHE oOum[enjaaHerapHoe, o0O0yCcI0OBIeHHOe
B3auMOJeHiCTBHEM KOCMHYEeCKHX (DAKTOPOR ¢ riIobanbHBIMH Ha-
npsaxesuaMu, CymiecTByOIllMe MONBITKH NPHBA3ATEH JHHEHHEIE
NPOTSAMEHHBIe 30HBI K JIOKAABHEIM OdaraM IJIyO0Ko(hOKYCHEIX
3eMJIeTPACEHMI M ¢ HUMM CBZ3aTh MAarMaTusM 3eMIH ¢ ero mo-
AgcaMu Ju00 oYaru rpaHUTH3AIMKE B CeJUMMEHTHOM caoe (cBoe-
oOpasuble «HapeIBBEI», lleitnmann, 1967; Mouceenko, 1969) B
BTOI CBABH HENb3fA NPU3HATH yOeJIHUTENBHBIMHU, TAK e KaK H
MarmMarTusanmuio  0ez 3aTpaThl BHEPIHMHM — TAK  HA3BIBAEMBIE
«BHETeOCHHKJIUHATbHbIe MATMEI®», HJIH BEICOKYIO BEIZAUy 3Hep-
THI BBepPX M3 TeKToreHa 0e3 BOBHUKHOBEHHA IIPOMEXYTOUHBIX
oyaros MarMoofpasoBaHu .

CrBO3HOII XapakTep MarMaTHM3Ma raBalcKoro Tuma, ciabas
AuddepeHIHaNA MATPMEL IpH ee OBICTPOM NMPOJABHIKEHUN BBEpX
¢ ray6ounsl 50—60 kM eme He 03HAYAIOT TOrO, YTO Tak ObLIO I
TaK Oyaer Bcerga, TeM Oosiee, uTo B o6JacTdX NaJIeOBYJIKaAHHS-
Ma MbeI 00BIYHO BeTpedaeMcs ¢ AuddepeHIUPOBAHHBIMHA BYIKA-
HUTaMH U OYeHBb DPeJK0 — ¢ Heaud@epeHIMPOBAHHBIMH.

BosuukHoBeHue I'TI3 u pasBUTHe HA WX MecTe ONpeAeNeH-
HBIX Te0JOTHYECKHX CTPYKTYp, IOCKOJBKY OHO B o0meM noa-
YHHAeTCHA KOCMHYecKHM ¢GaxropaM, obiazaeT ompejeleHHOH
NepHOJAUYHOCTHO, AABHO OTMEYEHHOH pPAa3HBEIMH HCCIe-
JoBaTelsMH H B O4YeHb yOexuTedbHOH GoOpMe IOKa3aHHOM
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T'. II. Tampasauom, C. C, HuxkonaeseiMm, I'. @P. Jlyurepcraysase-
mom, B. [I. Hanuekunsim, JI. M. IlankynreM 1 MHOTHMH [pyIH-
Mu, DTa NEepUOAUYHOCTL XapakTepHa u giaa I'II3 Kasaxcrana.

WHorja BEICKA3BIBAIOTCS NPEANOJOMKEHHA 00 HAeHTHYHOC-
TH TOHATHH <«rNyOMHHENL pasioM» U «rAyOHMHHAH NMOABUMKHASA
sona». Hosoe onpemeneHue TAYOMHHBEIX PAasloMOB, 110
A. B. IleiiBe, ceifyac BEIMNISAUT CAeYIONIUM 06Pa30M :

«rnyOUHHBIE PABJIOMEL — 5T0 MOP(OJOrMYECKN BHIPAIKeHHBIE, INUTENb-
HO Da3BMBABIIMECH BEePTHKAJBHEIC, HAKJOHHLIE HJH TrOPH30HTAJBHEIE
rayOMHHEIE  IOBEPXHOCTH  TeKTOHHYECKOr0  IepeMem[eHHA  Macch.
(ITeiise, 1967, ctp. 8).

9to ompeleneHue cosjaer eie 6olee YETKYIO rpaHb MEMXAY
TiyOMHHBEIME PasloMaMH M TeM IOHATHeM, KOTOpoe MBI BKJa-
IBIBAEM B INIyOMHHBIE MOJBUIKHBIE 30HBI, UTO SICHO BHIHO u3
ECEro H3J0XeHHOro BHIIIe,

OcHoBHaa uzes, passusaemas A. B, IleiiBe, o «paspriBHO-
TIEI00BOM Te4YeHHH» TOPHBIX MAacC BIIOJIHE COOTBETCTBYET CO-
BpeMeHHEIM JIaHHBIM O TeKTOHHKE JKEeCTKHX MACCHBOB H IIOXI-
TBEPIKJAaeTcT MHOTUMY, paxTamu. Uro sKke Kacaercs cCriaajda-
THIX JBUKEHHH M ABJIeHHH AuddepeHIINaNbHOTO TeYeHUA ITIPH
00pazoBaAHUM CKIANOK CKAJBIBAHUA M TeYeHWUSA, TO, OUEBHIHO,
TEePMHH «TJIBIOOBEII» 31eCh JOJNMKEH HCKIIOYAThCS.,

HccnepoBaHuA TOABMIKHEIX 30H HAa TepPPUTOpMN HAmrei
CTPaHGEl HAl0T OGIIMPHBIE MaTepPHANBl IJIA CYMKICHHS O Me X a-
HHu3Me ux dopmupopanusa. IIpu Bcem pasiuynu ycIOBHH —
MacuiTaboB, OPUEHTHPOBKM, BO3pacTa W TPOAOJIKHTEIbHOCTH,
KOHCOJMUAMPOBAHHOCTH M cocTaBe 0asuca — MeXaHHU3M J[BHIKe-
HHUil uMeeT 00IINe YePTHI M COCTOUT M3 CIEIYIOUIMX Tpex IJIaB-
HBIX 3JIeMEeHTOB.

I. Cy6ropu3oHTanIBbHOrO pPACTHAMEHUA, OXBa-
TeIBAIOILero Bce ciod 3K M BepXHIOW MaHTHIO W NPHBOZAIIETO
K 00pa3oBaHMIO CHCTEMBI Pa3phIBOB, PE3KOMY IaAeHHIO AaBie-
HHUA, HapyluIeHno cmiromuocTy 3K u B cBA3H ¢ 3THM — K pes-
KO aKTHBH3AaUH MarMaTH4eCcKWX dABJeHHH, auddeperHnua-
11K, 00PABOBAHHI0 BOCXOASAIINX IIOTOKOB BemiectBa. OHM BEI-
BBIBAIOT:

a) ipocefgaHnusa B BepxHeil wactn 3K, composoixpmae-
‘MBle TPAHCTpPecCcHeil, HAaKOIJIEHHEM 0CAJTKOB;

6) MO L TOK BelecTBa B 30HBI PA3PAXKEHUA U3 BepxHeil
‘MaHTHH 1 H3 0oxKOBEM! cioeB BK u oﬁmee paclIupeHue CH-
CTEMBEI ;
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B) BepPTHKAJAbHYI MUTpalMI0 BelecTsa, CONpo-
BO:K/JaeMyI0 pocroM MoimHocTu 3K 1 ee cioer, JocTHraomyio
mHOrZa MoBepxXHOCTH (6aBanmbLTOMZHBIN BYJIKAHWUZM, MHTPY3HH).

II. CYOropH30OHTAaAbHOTO CXAaTHSHA CTOINb MXKe
MolHoro Maciuraba, mopaskalollero IJIaBHBIM 00pasoM KOHCO-
JUAUPOBAHHYI0O M Pa3yNopSAAOYeHHYI0O HPeABIAVIIHMI IIpolec-
caMH CHCTEMY IIOABUIKHOI 30HEI, TIPHBOAMAIIEr0 K VCHIEHWID
HaNpsKeHUsA, HAKOIIeHKHIo sHepruu. ClencTBHeM SBIAAIOTCH:

4) TOPH30HTAJLHOE COKpallleHHe W CMATHE B CKJIAIKH HEeKOH-
CONMMAMPOBAHHBIX IIOPOJ, ROBHMKHOBeHME HAJBHUIOB, IADbAMKEH ;

6) BBIKHMaHHe IJIACTHYECKOTO BellleCTBA M MHTPY3HI B
BEPXHHE YaCTH MOJBUMKHOIT 30HHI;

B) BO3JBIMaHMWe Bcero GJOKa IIOj, BO3JEHCTBUEM KacaTelb-
HBIX HANpPsYKeHHH, BOSHHKHOBEHNEe JTHATOHANBHEBIX 30H CKAJIBIBA-
HHS$, TOMePEeYHBIX PA3PHIBOE.

MHOrOKpaTHOCTE [IBHMKeHUII CRATHA — PACTSIKCHUA B Te-
YyeHMe aKTUBHOTO IIEPHOAA ONpeeseT XapaKkTep PasBHUTHA IOJ-
BHJKHON BOHBI, MHOTOKPATHOCTEL CEAUMEHTAI[HH, AehOopMAIHii,
MarMaTHsMa ¥ BCEX IIPOYHX SABJEHHI J0 IOJHOTO 3aBepIIeHM
nukaa, Hapaay ¢ BepTHKAJIbHOM MHUrpaiueiil BeIecTBa IIPOMC-
XOAUT M JlaTepalibHoe paspacTaHHe, CONPOBOMKJaeMoe Iepe-
erpoiikoii K.

IIl. BepTHKaXbHBX mnNepeMelleHHI pasHOro
3HAKa, ONYCKAHUMN Bcell cHCTeMBl, 3aKJIIOUEHHOI MeKAY
fosee yCTOHYMBBIMHU OOpTAMu, B CTAMUIO PACTAMEHUS BCJIEICT-
BHE HAPYIUEHUSA CIJIOIIHOCTH M MeXaHHUYeCcKOH YCTOMYHBOCTH
3K (mo mMHeHHIO ApPYTHX HCCIegoBaTeneil, 10 MPHUYMHE COKpa-
nieHuda obbemMa Jub0 OTTOKA MOAKOPOBOTO BelllecTBa); MO I H dA-
THH B B3aRKMOUYUTENBHYI0O cTaauio (OpPOreHHYI0) BeleICTBHE
M30CTATUYECKOrO «BBITAJKMBAHUA» OOJiee JIEPKOTO CHANHUTH3U-
poBaHHOTO Os0Ka Nubo 1Mo mpuuymHe O6LIEH pelakcanunm IBU-
SKEeHUIA,

3a mocjefHHe TOABI YCHAMIACHh KPUTHKA THIOTE3LI PAaCIIH-
patomieiicas 3eman (Tpanesumnxos, 1963). Kpome toro, mHOro
3aMevYaHWi CIelaHo ¥ 10 THIIOTe3e «OKeaHW3alUH» MaTepHKO-
Boii Kopsl (KpomorkuH, 1968). Bo mMHOornx nybamkamusx pac-
CMOTpPEHBI pasAuYHble AcCIeKkThl 00eux rumnotesd, MBI mozBoauM
cebe OCTAHOBUTHCA JIMINb Hg [BYX MOMEHTAX, MMEIOIIUX HEIOo-
Cpe/ICTBEHHOE OTHOIIeHHE K 3aTparHBaeMoH TeMe.

OrcyTeTBHEe «KOPHEH TOp» II0J MATEePHKOBBIMH MacCHBaMH,
XOTSA TaM, KaK IIOKasblBaeT aHalM3 Ie0JIOTHYEeCKOro Irpollecca,
pA3BHBAJHCE I'MyOHHHBIC NMOABHIKHBIE 30HBEI OOBIYHOrO THIIA,
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TOBOPHT O TOM, YTO TH «KODHH» B TIOCHeAyIOmeM OBIJIM yHWY-
ToskeHBl Oasuukanueir Jaubo MaIATHOPMBI NpU CBOEM Apeiide
ObInM COpPBAHBI C NPEKHEro MecTa W MEPeMecTHIIMCh OTHO-
CHTe/BHO CBOUX OnIBIIMX «KopHeii». Hacoimenue 3K co speme-
HeM Bce OoJlee JIEPKHM U O0BEMHBIM CHATHYECKHM MaTepHaJioM,
BBICBOOOKIEHHBIM M3 <¢CIIPECCOBAHHOIO» COCTOSHUA Ha GoJab-
mrux raybunax (Cy66orun, Haymuuk, Paxumosa, 1968), neus-
OeXHO BeleT K M3BECTHOMY VEBelIHUYeHHI0 o0beMa M MOL{HOCTU
3K B menoM, ¢ ABHEIM IpeoblajjaHHeM BTOpPOro Iporecca, T. €.
pocTa, HaJL IePBLIM, T. €. PACTBOPEHHEM.

B sToM cMBICIe OYeHb MMOKA3aTeNbHBI PACYETHI pocTa 00Be-
Ma 3K B mociaenHBepcHOHHYIO craiuio passutua '3, Iaa Ve-
TIeHCKOM 30HBI NMpHpPAalleHHe MOIMHOCTH cocTaBmio 18 wx, a
natepanbHoe pacuupenue — 6 xam, wau~10%. Cosepuenno
0YeBUAHO, YTO TAKOTO e ImopAAKa Hudpsl Mbl OyjeM HMETh K
AAA APYrMX TOABHMKHBIX 30H KallelOHCKOTO M TepPIHHCKOTO
TeKTOHHYECKHX LuKJIOB. V3 aToro caeayer, uro 3K B menom
TNoCHeSOBATENBHO VBEIWYHBACTCA B CBOeM o0beMe 3a cueT Ma-
TepuaZia BepxXHeill MaHTHH, KOTODPBII B IIOBEPXHOCTHHIX 30HAX
zaHUMaer GOnbmIMil o0peM, Hexenun B rayboxux. Has Bocrou-
"Horo Kazaxcrana ocofo 3HAYHTEIbHOE YBeAWYeHHE MOIIHOCTH
3K npousomio 3a najieo3oiicKuii mepuoja. B Teuenne me303058 —
najgeoreHa NMPONCXOMUAN INIaBHBEIM 0GpasoM BhHIPABHHBAHHE He-
OZHODPOJHOCTel!, BOBHUKABIINX B ITaje030e, POCT CEAHMEHTHOTO
ClIOofl 3a CUeT [e3UHTEerpanmud KOHCONHIMPOBAHHBIX TOpPOA (a
Takke poct MomHocTH SK B IleToM) M B TO e BpeMs JOCTATOY-
HO pesKoe pacuyJieHeHHe MKEeCTKHX CTPYKTYP Ha OTAeJbHEIE IO-
JIHrOHANbHbIe OJOKM IOJ BIMSHMEM ANBNHHCKHX IBHIKeHMI.

Vpanbckas riny0MHHAA IOABUKHAS 30HA IO BO3PACTY CBOE-
ro B3aJIOMKEHHs #ABIsAeTCA INporeposoiickoil. JloxeMOpmitcKumit
BO3pacT MMeIOT M runepbasuToBbie (IVHHUT-rApPN0YPrUTOBEIE)
unTpysun Hoxaspsoro Ypana (Mopxoskuua, 1964). Uro xaca-
ercs runepbasuror Kemnupcaiickoro mosica, To BO3pacT HUX 0j-
HHEMH HCCIEAOBATENAME CUNUTAETCH BEePXHEPOTepPo30iCcKUM, a
APYrMMH — paHHeKaJelOHCKMM; OHU obpasyior pag Gomaee
menkux nmoscos I, IT u III mopsaakoe (Mockanesa, 1968), naTpy-
3UMM B KOTODPBIX pPa3BHBAJNHCh B HAYAJbHBIE 3Tallbl I[HKJOB,

Hecomuenno 10, 4TO B 2TOM Cilyyae B NIPOTEPO30E ITPOUIO0-
L0 pacyieHeHHe NMAaTQOopMeHHOro OJI0KAa BAONABL TPOTAMKEH-
HOH MepHAMOHANELHON 30HEBI, ero pasjBUraHHe B IIHPOTHOM HA-
NMpaBJeHHH Ha JecATKH KUJIOMeTPOB H (POPMHpPOBAHHME B IIpO-
MeKYTKe MOABMKHONH B0HB! NMOJMUHMKJINYECKOTO THIA, IIpOTe-
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KaBlllee, TI0 KpaiiHeil Mepe, B YeThHIpe TeKTOHMYECKMX »Tana —
TIPOTEPO2OMCKHAN M mocieAyIOLNe DAHHeKaJeJ[OHCKHIi, O3 He-
KaleTOHCKHUH M TepHHUHCKMII (O CBOMMH CTPYKTYpHO-QopMa-
I{HOHHBIMH BETBAMH (M COOTBETCTEEHHO paCIIMpPEeHHeM), Hemn3s-
MEeHHO COXPAHABIIMMHM CBOe OCHOBHOE <«ypPalbCKOe Hampasie-
HHEe»,

Pacuersr (Knymun uw ap., 1969) mopreepaunm cnpaiBepsiu-
BOCTH TOTO ODIIEro MOJMOMKEHHs, YTO IIyOHHA BIMAHUSA CTPYE-
TYP, UX ¢«KODHel» HaX0oAHMTCA B 3aBUCUMOCTH OT ILJIOIIATHBIX
pasmepoB. Tax, naa TiIaTHOPMEHHBIX CTPYVKTYP pasMepoM
(2,3+0,3) 10° xm? Tnybuna <«KOpHeil» ONMyCKaeTcs IO BepXHEH
MAHTHU, T. &. 10 70+40 kM, a gns CTPYXTYp B 1 ThiC, KM?2 —
Becero 2—5 wm (4TO ABHO 3aHHIKeHO0). UTO Ke KacaeTcd BCexX
KPYIHeHIIHX CTPYKTYP, TO MX <KODHM» HaXOAATCHA B BepxHel
MAHTHH.

Bribopku u3 HemocpeicTBeHHHX AaHubIx I'C3, ocBeTHBINNX,
B CYIIHOCTH, TOJbKO 3eMHYI0 KOPY, MOKa3aJd, YTO BHYTPEHHHE
CTPYKTYDPHE! (uKcupyiorcs Ha rayomaax 35—40 xm, a OGoiee
menkue — Ha 12—25 km (Xapuxos, 1965), 7. e. aTH JgaHHBIE
TOpasao BHIMIE pacueTHHIX. Ecaw MBI g06aBHM, 4TO ajTaiicKue
TOBUXHBIE B0HH (PUKCUPYIOTeH Ha Tiaydunax no0 170 m game
OoJlee KHJIOMETPORB, TO VCIAOBHOCTH IPHEBEACHHBIX PACYETOB CTa-
HeT ellie OYeBHIHEee.

Hapsany c mepectpoiikoii paspesa 3K onHOBpeMeHHO Iepe-
poKgasack u BepxHAA MaHTHA., Takum o6pasoM, HOROMY THIY
paspesa 3K orBeuana u OGomee AuddepeHnupoBaHHas, Oomee
Kuycjasg MO COCTABY IpPHJIeraloniasi 4yacTh BepxHeii MaHTHu. Ta-
Ko# BBIBOJ OOOCHOBBIBAeTCH TeM, UTO WMHHIHAJBHBEIIT Marma-
TH3M KasKIO0T0 MoCHeAVIONIero IHKJIA, OYard KOTOpPOro OOBIYHO
HaXOJATCH B BeDXHell MaHTHH, CTAHOBHUTCHA Bce Dojiee KACHBIM ;
BCe MeHbIIee MECTO B HeM 3aHHMAIOT THIUYHBIE THIepPOABUTEHI,
cMeHgIIecH 0a3anLTORIAMY,

I'ny6uHauEle MOABUMKHBIE 30HBI — 3TO O6GJACTH TPOSBIEHUSA
HHTEeHCHBHEIX ABHKEeHHH ¢ UX 0COOBIM MeXaHW3MOM U AHHAMU-
KOIl PasBHTHSA 3eMHOI KOpHI, a He reoJornuyeckue tena. Ilomckn
moAXoAAIero oflllero ompejeNeHHs BO3HWKAIOIINX IOJ UX BO3-
ZlelicTBHeM CTPYKTYp PasHoo6pa3HOro xapakKrepa IIPHUBeIH HAac
K TepMHHY Te€OTeKTOHOTeH B OTJIHYHE OT MOHATHI Te0CHHKJIH-
Halb, OPOTeH, TekToHOoreH, Tekroren (M. Ob6yasn, F0. M. Illeiin-
manH, K. 3anteran u ap.).

TeOoOTeKTOHOT € H — DPerHoOHANbHAA, NPEHMYIIECTBEHHO
BEITAHYTAA JHHeHHas TreoJIoro-TeKTOHHYecKas (ZedopmalnoH-
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HO-MArMaTH4ecKas) CTPYKTypa, BO3SHHMKIIAA B TeYeHHe ompeje-
JIEHHOI'0 TEeKTOHHYEeCKOro IMKIA (MJIM IJMKJIOB) HA MeCTe IJIy-
OMHHBIX NOJABHMIKHBIX 30H, IPH ydYacTdd auddepeHIHATTUA U
BepPTHKAJbHOM MuUrpalud BellleCTBa 3eMHOII KOPBI M EepXHeil
MaHTHM, BBEIJIe/IS0LIAsicAd II0 CBOMM IeO0JIOTHYeCKHM, Treodu3u-
YeCKHMM M TeOXMMHYECKHM IIPHU3HAKaAM B re0JOTHYeCKOM IIPOCT-
paucrBe, I'eorTekTOHOTeH HMMeeT OOBIYHO MHOTOAPYCHOE CTpOe-
Hyle ¥ YXOAUT CBOMMU KOPHAMU B BepxXHiOK MaHTHio. B mpeje-
Jax 3eMHOM KODBI ero HHKHSA YacTh HAXOJUTCA B 001acTH
BepxHeil MaHTHu u 0a3albTOBOrO CJIOf, CPefHAA — B BepXax
6a3aabTOBOrO, B JHOPHUTOBOM M IPAHMTHOM CJIOAX M BEPXHAA —
B CeAUMEHTHOM CJIOE.

CBepxy BHH3 CTPYKTypa TreoTeKTOHOreHa ympoimaercd, B
BepXHeH YacTu OH NMPOSABIeH B BH/E CIOMKHOTO COYETAHHUA
CKITaYaThlX M pas3phIBHBIX CTPYKTYpP, 00pa3oBaHHBIX B Olpe-
JeneHHOM Habope NTHHEHHO pasMellleHHbIX reoJornyecKux cdop-
Mainuii, oOBIYHO ¢ y4YacTHeM MarmMaTHYecKHX Iopoj, OioxkoBO-
rabI00BEIX 30H, 30H IVIyO0KOM TpelluHoBaTocTH. [IpH peakoM npe-
00aJaHUN B CTPOGHUU MATMATUUECKHUX TIOPOJ PABHOBHAHOCTHL
reoTEKTOHOTeHA MoKeT OblTh HasBaHa reomarmarorenom. Ta-
KuM 00pasoM, HA IMOBEPXHOCTH B CBOEM IIOJTHOM PA3BUTHIL 3TQ
BCEM XOpOIIO HM3BECTHEIE CKJIagYaTble, OPOreHHBIe, MATMAaTHYE-
CKHe mosfca, pudTOBEIe 30HBI ¢ DJIeMeHTAMH WX MaKpo-, Me30- i
MHKPOCTPYKTYP, o0aamaloiiue onpeje/leHHON cHCTeMo#, cTe-
IEeHLI YIOPANOYEeHUsI M COCTABOM, OTJMYAOIIMMHCA OT BMe-
MAaoIKuX reodI0KOR.

CpefHAad M HUXHSSA YaCTH I'eOTeKTOHOreHa Ipej-
CTABJEHE! MOrpPyXKaOIMUMHICsH Ha TIYOMHY 30HAMH AKTHBHOI'O
MeTaMOp(U3Ma, MarMaTH3alWH, TedeHHUsd, Pas3pblBOB, B COBO-
KYIHOCTH IpejCTaBIfAI0NiHe pPelynbTarsl puddepeHuuamun u
TOTOKA BelllecTBa M3 BepXHeidl MaHTHH, 0a3albTOBOrO M JHODPH-
TOBOTO CJIOEB B PPAHUTHBEII M CeJMMEHTHLIH U B IeJIOM Ipeodpa-
30BaHHUA 3eMHOH KOpPBI, HapalluBAHUA ee o0lieil MOIIHOCTH u
nepexoza Ha 0Oosee BBICOKYIO CTYIeHb pa3BUTHA. «CrapeHue»
CJOKHOI CHCTEMBI COBMEIIEHHBIX IPOCTPAHCTBEHHO Ie0TEKTO-
HOTeHOB Ppa3HOr0 BO3pACTAa, IIPOJOJIKHUTENbHOEe BO3LEHCTBHE
oneifipOreHMYeCKUX TIPOIECCOB (JeHyjanud BepXHeil wacTw,
rpaHuTH3ALMA W 6aBasbTH3alUA CPeJHel M HHUMKHell yacreil),
MO3HWEe PA3PBIBEI NMPEBPAIAIOT UX B KOHTHHEHTAJbLHBIE IOJIM-
roHaJbHbIE re0OIOKH.

B monarue «rexroreg» K. Bamumeran (Zapletal, 1968) srexn
OpOreHM4YecKkHe mosca (1. e. Mmopdomoruyeckue obpasoBaHUA) K
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anoxu ckiaazuatocrd, Cioja He BXOJAT 30HBI AKTHBU3AIIHH BO-
obure, pudToBEIe cHCTEMBI M T. 1., KOTOphIE MOT'YT H He IIpel-
CTABNATH COO0H oporeHa.

ITog rexroHorenoMm (rexroHogepom) IO, M. Illeiiumaun
(1968) mommMaeT 30HBI MArMaTH3anWH, MNOJAHHUMAOIIHECH U3
acreHocdepbl, BOSHHKIIHE IIOJ BJHAHHEM BHYTPEHHETO JIOKaJIb-
HOTO pacniasleHud. B Taxkoil TPaKTOBKe MCKIIOYASTCHA HAYANE-
HOe pacTdAMeHHe M onmycKaHue, a, Haobopor, jgonycKaeTcda ITOJ-
Harue. Kpome Toro, B psajge ciydaes ONycKawoTcss u odaacTH
pacnnasleHus («3anasibiBaHHe» YJIBTPaOA3HTOB, HAUYaJbHBIC
JUNapUThl U T. 4.).

CaM NPHHLUI BBIJEJeHHS e0TeKTOHOTEHOB KaK OIpeflesieH-
HBIX TEKTOHHYECKHX CTPYKTYP YCTAHOBJIEHHOTO BO3pacra, 00-
JajaloliHX M3BECTHBIM COCTABOM M pPa3BUBIIMXCA Ha oOnpeae-
genHoM tHie 3K, MoxeT CHyKHTH OCHOBOHL TeKTOHM Ye-
CKOT0o palioHMpoBauusu Taxoe palioHHpOBaHUe OTJIH-
yaeTcsAd OT CYIIEeCTBYIOLIEro mo BoapacTy Hauboiee MOIIHOI
crnaguaroctd (A. II. Apxaunrensckuit, H. C. larckwuii), no Boa-
pacty reocHHEIMHanbHOro pexuma (BCETEH), mo Tumam Tex-
TOHHYECKOTo peskuma u T. 4. Iloxanyii, oHO OMUBKO K cHCTeMa-
TuKe, paspabarteiBaemoil B Cubupckom orzenenun AH CCCP,
rje B OCHOBY KJaJeTcd TIe0JIOTHYECKOe TeJ0 OIpe/esIeHHOro
KJjacca, cOCTaBa U BO3pacTa.

BuyTpeEHHE CTPYKTYpPEI re0TEKTOHOTEHA IIPOABIAITCA Ha
pasHBIX cTaaumax pazsutus [II3 1 00bIYHO He BHEIXOJAAT 324 €ro
npegensl. Ouu GbIBAIOT NMPOJOJBHBIMH (rIaBHBIE), IIONEpeYHBI-
MH W JAUArOHAJBHBIMH, B APXUTEKTYPe TFeOTeKTOHOreHA BO3-
HUKAIOT ABTOHOMHEIE T'eOJOTHMYeCKHe Teja, pasMelleHUe KOTO-
PBEIX OIpefieNseTcd CTPYKTypaMH BTOpPOro MmopfAnxka. K HUM
MOJKHO OTHecTH (halluaJIbHBIe KpaeBble M OCEBBEIe IOJOCHI,
CTPYKTYDPHO-(hOPMAaIHOHHBIE MOJ30HBI, MOACA M Y3JBI MarMaTH-
TOB PA3HOTO COCTaBA M BO3PACTA, 30HEI CMATHIX IOPOJ, CKPBITHIE
IonepevHble BaJbl H T. 1.

ITockoabKy caMu HopMaluy ¢ MX BpPeMeHHOIH IocleoBa-
TeJIbHOCTEI) M BEIIeCTBeHHOII OCHOBOM B3aHHMAIOT OIIpejesieH-
HOe TIOJIOXKEHHE HA Pa3HBIX CTANUAX, HAAO IOJATATh, YTO OCHO-
BOlf uX ofpasoBaHus cay:kuT odmui Mexamuam I'II3, a pas-
MellleHHe oOmpejensercd JedhopMallHOHHBIMU CTPYKTYpaMH,
CO3MAIOIIUMHCSH TIPH B3aMMOJeilcTBHH (GOPMUDPYIOIIErocs reo-
TEeKTOHOreHA ¢ JABH;KEHUAMH BMeldaioileil pamel. Ha pasuei
CTanu¥ PasBUTHA 35T0 OOBIYHO MPOAOJbBHBIE CHMMeTPHUYHBIE
. CTPYKTYDPHO-QOPMAlMOHHBIE IOA30HEI WIH OOBIYHBIE TE0CUHK-
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JUHAaJbHBIe KOMILIeKchl. Ha cpefHell — mosica CKIajguaTOCTH,
MOSACOBEIE CHHKHHeMaTH4YecKHe BYJIKAHO-HHTPY3HBHBEIE KOMII-
JIeKChI OCHOBHOTO M cpefllHero cocrasa. Ha mosaueii — opores-
Hble MarMaTWThHI, 30HBI CMATHHA, NO3AHME pasioMul (puc. 10).
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Puc. 10. DBoaouua KOHTHHEHTAIb-
Hoii 3K B TeuenHe mUENA pacTame-
uume (1) — coxxatme (II1). Poer
MOIIIHOCTH CJIOEB 3a CHYeT NOATOKa
MaTepHana B o0nacTH pacTAMKEeHHH.

T'eomarmarToreHsl, T. e, 'e0TEKTOHOTeHLI ¢ TpeolnazaHueM
MarmMarudeckoro Martepuana (Goxee 509 ), mpoaBieHEl HOBOIb-
HO UIHPOKO M MMeHT, KAK IIPABUJIO, CJIOJKHOE BHYTDEHHEe CTpoe-
Hue. B kayecTBe mpumepa MoxHO npuBectd IOro-3anauuslit Au-
Tail ¢ ero CHCTeMOil CTPYKTYpPHO-QOPMALHMOHHBEIX 30H, B KOTO-
POM MarMaTudecKHe mopojasl zaHumaior a0 70-—807% Beceit muo-
maav. Hapany ¢ npogonsHBEIMH CceBepoO-3anajHBIMH  30HAMH
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BTOPOTO TOPSAKA 3[eCh CYUIECTBEHHOE BHAYEHME NpHOOGpeTarT
CeBePO-BOCTOYHBIE M cyOIIHPOTHBEIE, PadBUThIe BAOML HHX MAar-
MaTHYeCKHe Tejla He Bcerfa o0HAa’KeHBI Ha COBPEMeHHON [eHy-
HAIMOHHON mMoBepxHOCTH. MX rnyOunHOe 3ajeranue u mopdo-
JIOTHSA ONpefelIAIOTCa KOMIIEKCOM reo®H3MYECKUX MeTOJ0B —
rpaBUMeTPHYECKUX, MArHHTHBIX, BJIeKTPOPas3BelOYHBIX, yCTa-
HABIUBAIONIUX HUX NpojoxeHue Ha raybuubr 10—15 xm. Ta-
Kaf paciiMdpoBKa, B YACTHOCTH, BBINOJHEHA KOJNEKTHBOM
reodusuxoB u reosoros (I'. M. IIlyk, II. B, Epmoaos, H. H. Cry-
yesckuit, II. B. Cepuros, T. M. #Kayruxos, II. C. Pesaxuu,
B. Y. Turos u zap.) B 1968 r, nna Anraa. OHa naer 6osee sicHoe
npejcragieHde 06 obieil kapTuHe reomarmMatorena (pue. 11), o
MOIIHOCTH JIMIIL YacTH MAarMaTH4YecKUX IIPOIeCCOB B HX HHT-
PpysuBHOH ¢dopMe, pemreTxe MarMaTroreHa, KOTOPEIe BO3HMKAKT
non Bauaruem I'TI3.

BoiapnseMble mo reodusuuecKuM AHOMANHAM (JHHCHHBIE
BOHBI TPAJAHEHTOB, CMelleHHe reo@U3NIYecKUX MoJeil, JTuHeilHbIe
aHoMamuu Ag, Yy ¥ T. A.) rIyOMHHEIE PasiOMBI—O3TO B Gosblieit
YACTH OTAENbHLIC PDelWKTOBbBIC BAEMeHTHI KOrjga-to OypHO mpo-
ABNABIIMXCA NOABMMHBIX 30H pasHuX mopajakoe. Mx ocoben-
HOCTh 3aKJI0YaeTcd B MHOTOKPATHOCTH BO30OHOBIEHHS JBHIMKE-
HUl pasHOH aMIVIMTYJABEI ¢ PA3JIMYHBIMH Ka4yeCTBEeHHBIMH IIO-
CIeCTBHIMH.

CrnexoBaTeIbHO, paHHAA CTAJNS PA3BHTHA TeOTeKTOHOTeHA,
Korja onpeJe/UIHCh pa3dMepsl W I1yOHHA NMponukHoBeHu:A I'TI3
B BEPXHIOI0 MAaHTHIO, MacIITa0bl DHEPreTUYeCKHX IPOIeCCOoRB,
00BbeMbI MarMaTH3au U cTeneHb AuddepeHIUanuu, T. e. caM
IOTOK CHAJWYECKOro BeIlleCTBA M JIETYYWUX, ABIASAETCHA TIABHEH-
Iieil ¢ TOYKH 3PEHUs IOCHeAYVIOINE MCTOPUH PASBUTHS TEOTEK-
ToHoreHa, MOIIHOCTE TPOUECCOR W WX KAYECTBEHHAS XapakTte-
PHCTHKAa ONpeledsloT cTeleHb paspacTanus cioeB 3K, macuira-
6bI ¥ TEMIBI MUIDAI[UH OYATOB MarMaTH3Ma KBEpPXY, HX Belle-
CTBeHHBIH cocTraB, pasMepsl CTPYKTYD B HHBEDPCHOHHYIO M OpO-
reHHyI10 ctaauu, UMeHHO B HAYaJAbHYIO CTAJHI0 3aKJAABIBAIOTCH
M TaKHe KayeCTBEHHbIE DAa3JWyHid, KAK CeZWMeHTHBIH (MHO-)
HIH CeJHMMEeHTHO-MAarMaTOreHHbIH (9BreoCHHKIMHAJIBHEBIM) THII
TEOoTeKTOHOTEHA.

Xora obmas cuuxpoumsanusa kKuHemaruku I'II3, no-Bupm-
MoMy, 00yClIOBNeHA BHeIHMMH (HaKTOpaMH, Bece JKe MOIIHOCTH
IpOIlecCOB DPaHHeH cTafWM B KaKoil-To Mepe CIHYMKHT Ipejno-
CBLIKOMH M TOrO, OyjeM Jii MBI HMeTh TeQTEKTOHOTeH IOJHOTO
IuKNIa PasBUTHA WM TOJBKO OTJAENBHBIX ero craguii. MosxHo
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Puc. 11. Auarajicknii reomarmatorem, ofmacty ofnamennoit m crpmToi rAyOMHHON MarMaTH3amHH.
Obnacry marmatmama: 1 — AEBOHCKOro cyOBYJIKaHHYecKOTO AHESHT-IHIAPUTORBOTO; 2 — NeBOH-HUK-
HeKapBoHOBOrO raéopougHOro; 3 — nuxkHerapborororo ranepfasurosoro; 4 — HHKHEeKapOoHOBOro
rabipo-auabasosoro; 5 — wapGonomoro TPAHUTHOTO MarmaTnaMa Mprennexolt somst cvamws; 6 — cpej-
HeKapBoOHOBOTO JAHOPHT-IPAHOMOPHTOBOTO (panneaMennoropekoro); 7 — cpegHe-BepxHeKapGOHOBOTO rpa-
HHTOMAHOTO (3MEMHOropckoro); & — TMEPMCKOro rpAHHTONAHOTO (KaJIOHHCKIE KOMILIeKe); 9 — rpanumsl 30H
MarMaTH3aluM CcoCTABA AMOPHT-rPAHOAHOPHTOB, IPAHHTOR 11 ManblX MHTPY3HH IeCcTPOro cocraBa, 4acro
cyOByIKaHHYeCKHX,
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ApeAIoNaraTb, YTo 00JAbIIAs MOIHOCTH CHCTEMEl HA paHHeH
CTAAWH TMPUBOAHMT K DPA3BUTHIO FeoMarMaToreHa; CPefHuil ypo-
geHb ofecrmeynBaeT (GOPMHUPOBAHHe OOBIYHOTO TI'eOTeKTOHOrEHA,
a cnadblii — MUIUbL CKRIAZYATOrO MOfca, NUIIEHHOTO MarMaTu-
YeCcKHX NMopoJ (MUOTeoCHHKIMHAD ).

C mozunum runoressl cryneHuartoro paspuris 3K mamm ¢
COABTOPAMH - IPOAHANU3UPOBAHO  pa3BHUTHE TIeO0JIOTHUECKUX
CTPYKTYp VYeneHcxolt sonsl (B, B, Cremanos, I0. A. Xanxanos
# 1p., 1968), X0:xuoro Kaszaxcraua (H. II. Cenunno, A. B. Kyz-
pamozs, B. B. Epuioz, 1968) u Cesepo-3anaznoro IIpubanxambs
{T. M. JlJaymynun, H. H. Boasumakos, P. B. Macryros, 0. M. I'a-
ex, M. 1. Jyxos, JI. 1. Cepuxos, 1968) Ha ocHOBe HaHHHIX fe-
TAJLHEIX Te0JIOr0-CTPYKTYPHBIX, IEeTPOJOIHYeCKHX W MeTaslo-
TeHWYEeCKMX Mceciesopanuii. MaTepuansl 3TH B cBoeM OOJIBIINH-
CTBe ONyOIMKOBAHEL

Crynenwarocts B passutui 3K B TO e BpeMs OTpasKaer
ee HePABHOMEpPHOCTH, IOCKOABKY Kampgaa I'1I3, pasBu-
BasChb HA PAsHOM THIle paspesa, BHIBEIBAET KAYECTBEHHO HHEIE
npeo6Gpa3oBaHusA (BOZMOMKHEI Jladke pasHble crymenn). ITomumo
3TOro, crabunbHBIe GJOKH ONHOBPEMEHHO HCHEBITHIBAIOT 3Ieil-
poreHUYecKyio Gopmy mnepepodkjeHus. Taxum obpaszoM BO3HU-
KaerT KOHTPACTHOCTHL B CTPOGHHH M PA3BUTHH [aiKe COCeNHHUX
reoOJI0KOB.

IIPOTOCTPYKTYPBI KA3AXCTAHA

EcTecTBeHHO, YTO reosIOrHuYecKHe CTpyKTypbl KasaxcraHa pas-
BHBAJUCH IO/ BAHAHHEM ABHMKEHHS OKPYKAIONIUX CTaOHIbHBIX
ApeBHuUX raEl6: Pycckoit maatgopMer Ha 3amage, CuOHpckoif
Ha ceBepe u Tapumckoii Ha jore (4T0 0COGEHHO ACHO BHAHO Ha
TekTOHHYecKoi kKapre Espasun A. JI. HAnomuna, 1966), mexay
KOTOPEIMH IepHoauuyeckn BosHmkaiu I'TI3, Hapammueaaucek Bce
Dosee MOJOABIE CTPVKTYDPEI, & OTAENIMBIINECHS MX OCKOJNKH BJIU-
ANH Ha KOHMUIYypaIHo IMPOriHdoB M CKJIAZYATHIX TOSCOB, HIPAS
PONb KECTKHX YIIOPOB, CPeAWHHBIX MACCHBOB H T. A. B sTOoM
CMEICTIE pasMellleHue Teobaokos, nmpusogumoe JI, M. Kpacueim
(1967), He coBceM NMPaBUJABHO IlepejaeT TEHJEHIINIO PpASBUTHSI
OCHOBHBIX CYGIIHPOTHEIX CTPYKTYP.

B nenom Bocrounrrit Kazaxcran mpepacrasiger coboii 3a-
magHbli (bAAHr BBIZETEHHOTO paHee TPAHCKOHTHHEHTANBHOTO
CpeAuHHOTO KalefoHCKO-TEePIIMHCKOr0 CKIAZYATOr0 M OPOreH-
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noro nosica (reorexronorexa) Coeerckoro Coroza (IlepGa, 1960),
NPOCTHPAIONIEroca AAJEKo Ha BOCTOK, I'Zle OH CMBIKaeTcs ¢ IO-
nepeyHbIMy CTPYKTypaMy THX00KeaHCKOro IOJBHIKHOIO IOHA-
ca. CpeapHHBINA reoTeKTOHOreH Mo3JHee OBLT CABHHYT B BOCTOY-
HOM HAaIpaBieHuu, OJarofaps YeMy ero KpaiiHHil BOCTOYHBIH
baaHr BMecTe ¢ OCKOJAKAMM JAPEeBHMX MacCHBOB Blaercs B riay6b
KOJBIEBBIX CTPYKTYP KHMMepo-axbmmiickoro Tuxookeanckoro
re0TEeKTOHOTEHA.

IlpesHHe CTPyKTypHBle Gnoku Bocrousoro Kasaxcrana za-
HUMAIOT 110 OTHOLIEHHIO K GoJjiee MOJIOABIM CKJIAZUYATHIM CTPYK-
TypaM Takoe e nmoiosxeHue, kax Tapumckuii, Tubercruiy, Uu-
zocraHckHit ¥ Bocrouno-KuralickMe MacCHBBI K AJNbNHHCKUM
ckaaggareiM nosicam Ilenrpanbuoii u IOro-Bocrownoii Asum,
KOTOpBIE, B CYLIHOCTH, 3alOJHAIT ITPOMEMKYTKH MEXAY HHMH
au6o npocTo o0ieKaloT KeCTKHE MACCHBEL.

Pamee oTMeuanoch, uTo HKasaxcraHCKuii reolJo0K — aTo
CTPYKTYypa reTeporeHHas C PASHOBPEMEHHOH KOHCOJIHIAIIHei
pamHe-, cpeJHe- U IO3JHemaleo30iicknx crpyrryp (HEpacuslii,
1967, crp. 109). H3secTHO, OAHAKO, HANTUYUE B DTOM «TeobrOKe»
CTPYKTYPHBIX OJIOKOB, ropasjno Goliee JAPEeBHUX, KOHCONWAMPO-
BaBIIMXCH JO IaJIe0305, ¥ UMEBLIHX K TOMY BPeMeHU Ve KOH-
THHeHTaNbHbI xapaktep (KoxueraBckmii, Yayrayckuii, Apsic-
cxu#i, TsHbMaHCKUHE 1 1p.).

Jins OCHOBHBIX PAllOHOB PACIIPOCTPAHEHHS APEeBHEHIINX IIo-
pox Kazaxcrana crpaTHrpadmnyeckoe mnojapasfielicHHe IIpPeNIo-
smeno H. I, Kaccunwmim, E, JI. HlnmruusiM, P. A. Bopykaessim,
K. H. Carnaeserm, H. K. Hepummwewmim, I'. V. Bozgopezorsim,
M. A, Abgynkabupopoit, A. A. A6pynunsim, H. A. Henosuzn-
HBIM. BeIrnaaur ono cnexyioniuM ob6pasom (Bopyraes, MsmuH,
1968) *.

Koruerasckas ramifa. Pt. — seped fuHCKaa cepusd rHeiicoso-
aMbubonuro-cnaduesas u Pt, — 6opoBCcKAa A cepusd, ZABe CBHTHL — KYYC-
nexkckad nopdupuTOMAHas M KOKYeTABCKAd KBapIHTOBAH.

PaguoxpoHonoruyeckas HATUPOBKA IJis APEBHHX MarMaTHToB Koxrue-
TABCKOro MaccHsa Jaet no nupkoHam 10504-50—1400-+-100 mns. aer (Ty-
TapuHos M® Ap., 1970), 4To TakiKe nNoATBep:kAAeT MApPeBHHIT BO3pacT
RKOHTHHeHTanpHLX Onoxos Kasaxcrana.

Pi, (Rf)y— mapemxckasa cepuda XNOpUT-CepUNHT-KBAapL-rpadHTo-
BBIX CJIAHIIEB C npocjgoAMH HM3BECTHAKOB; aKJILBMCKAad CepufAi— MHK-
POKBADUMTEL ¥ AIMIMOKBAPLUMTEI, NnecCYAHHKH,; epeMeHTAaAyYCEKasd ce-

PHA — H3BECTHAKOBO-2hdYy3uRHAN; BEeHACKHI1 KOMIJIEKC KOHI'IOMepaTOoB,
NeCYaHHKOB,

* BospacT ApPeBHHX CBH¢ [EPECMATPHBAETCH B CTOPOHY OMOJIOMKEHHA.
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Yy-Hnuitickne ropef. Rf|— KapakyapJKHHCKAS CBUTA CHOXAHLIX ClaH-
e ¢ rpasatoM; Rf, — axfacrayckasd CBHTA KBAPUMTOR, HIBLCTHAKOB M
CHIOAAHLIX CHAHIEB; aKABIMCKAfA CepHA KBAPUMTOE H KPEMHHCTHIX CJIaH-
IeB; epeMeHTayCcKas cepus H3BECTHAKOB, claHUeB M 3Pdy3uBos.

Myrom:kaper, . OnsTangsKeKas cepua rHeilcos, amdubomn-
TOB, CNIOAAHLIX CJHaHNeB, KBapuuToB. II. YsyHKalipakTHHCKASN
cepHs KBAPOMTOER ¢ rpadyuTOM, XJODHT-CEDHIHTOBEIX CJAHIER H ajespore-
JUTOB,

Ina Cesepuoro ¥ayray M. &. Tpycosa u H. U. Bummues-
ckas (1969) npueogar Takyio obuiyo crpatTurpaduUecKyo cxe-
My B GIOKe ZOKeMOpus :

Apxeil HKHUI— TanaWpeIKCKad cBHTA — aM(uGONNTEI, TpPaHATOBBIE H

MONEeRQUILIATOREI, CaaHnsl ampubonurossle, MpaMophl . . d
2 o . - . 5 . 5 5 . 800—1000 .
Comeruckas CBHTa — cHaHUbl TPaduTO-afLOMTOBEE, MYCKOBHTO-allh-

GuToRLie, MHKpOrHeiicer . 5 g . . . 600—800 a.
Apxeii Bepxmuii — apraamMmHckan CBATA — caaHUbl aM(puUGOIHTOBBE, MYyC-
KOBHTO-KBapIeBEle, MYCKOBHTOBBEIE . . s . 1500—1600 M.
JocHHCEAA CBHTa — CHAHNLI anbOHTOBEIE € rpaduUTOM, MYCKOBHTO-
anLGuTOBEIe, MHEKPOTHEHCH! . . . . . 600—800 2.

Ilpotepoaoit EmRHUIT — Kapacyreiimenckas  cBUTA — NOPOHPOHUAEL, HOD-
GHPOHAEI NO TpaXMaHZE3UTAM C TOPU3OHTAMH 3eJieHBIX CAAHIEEB U

JeNeancThlY KBapuuToB (BBEpXy) . ¥ - . 2000—2500 M.
Baiikom@HCRas CBUTA — CNAHULl CEPHIUTO-KBADLERLIE, IHCTEHO-KBAD-
1eBble IJKEJNesHCTHe KBADHHTHL, QUANHATHI , . - . 400 M.

Keperemuuckas CBuTa — CAZHUBl  YIIHCTO-CEPHIHUTO-XJIOPHTO-KBapIe-
BbI@, TOPHBOHTH NOPMUPHTOHLOB, KapGOHATHEIX CJAAHIEB M Mpa-
MOPOB . : < . . - 1 . . 900—1100 M.

O0masa MOIIHOCTH, M3BECTHONO paspe3a AoKeMOpHA YJyTay
T—8 km. IlogoGuble paspessl NPHUBOAATCA MCCAELOBATENAMI I
IO ZAPYTUM APEBEMM MacCHBaM.

IITupoxoe pageuTHe Cpejy APeBHEHIINX pa3pe3oB KapdoHAT-
HBIX TOpoj (MpPaMOpsI, AOJOMHTHI, M3BECTKOBHMCTBIE CIAAHIBLI) H
SHAYUTENbHAS MX MOUIHOCTh (paspesnt Vayray, Tanp-Illans,
Anpana, Pononckoro Maccusa M Ap.), MO-BUANMOMY, ABIHIOTCSH
clIefilCTBHEM HOCTaTOYHOMH 3penocty 3K Toro BpeMeHH, pe3dylib-
TaToM Aebazanbrusanun (AedasudbuKaluy), PASBHTHA YiKe TakK
Ha3bIBAEMOI'0 <«IDAHHTHO-MeTaMopdHYecKoro» C¢J0osd B ee paas-
pese. MpaMopuszopaHHBIe CJIOH 3aMeraloT OOBIYHO CpeAu afio-
MOCHJIMKATHBIX TIOPOZA, HepeiKo IIpeBpallleHHBIX B TIPaHHTO-
rueiicel. O BO3pacTe JPEBHUX MACCHMBOB TOBOPDHT Jaske TOT
daxr, uro Banruwiickuii, Vkpaunckuii, Bopomemcrnit, IIpnu-
YPalbCKMil MacCUBBL OKPYKeHBI TOfCAMH CHJIAA4YaTOCTH B
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1700—1200 mau. aer (Cemenenxo, 1968). Takum obpasom, mc-
TopHsa GopMuUpoBaH#A reobnokos KasaxcraHa yxOZuT B IpoTe-
po3oil ¥ Jake apxeil, YiKe B Ilajeo30e DTH CTPYKTYPHL «0Gpoc-
au» Gollee MOJOJABIMH CAJAUPCKUMU, TO3AHEKANEAOHCKUMU K
repIHHCKHMH,

MHeHHe 0 TepPBUYHOM «MO3aNYHOCTH» I€OJOTHYECKUX CTPYK-
ryp KasaxcraHa, o HaJHYNU B HUX HAPHAAY C TeOCHHKJIHHAJL-
HBIMH O0OJACTAMH «IIOABHXHBIX IIeJTb(OoB», IIATOOPM H KOH-
THHEeHTAJBHBEIX IVIEIO, O HeCOBIAJEHHMM IPOCTHPAHHIl KaleJoH-
CKOH M TepIMHCKON CKIajguarocteil, Boickaszanuoe H, I'. Kaccu-
upim eife B 1934 r. u passuToe uM B Gosee mo3jHeir pabore
1951—1952 rr., noggepsxannoe E. II. IlaeirunpbiMm (Kanezox-
CKHMe IYIH), COXpaHAeT CBOE 3HAaYeHHEe U JI0 HACTOAILILEro BpeMe-
HH, TOYHO Tak ke, Kak u BoiBopg H. . Kaccuua o6 omomnomxke-
HHH CTPYKTYP BOCTOYHOI nosoBuHbl KasaxcraHa ¢ TedeHHeM
BpPeMEeHH B I0T0-BOCTOYHOM HAIIPABJIEHUH.

dparmenrapHoers 3K, HeoQHOPOAHOCTE €€ PA3BUTUA HMesa
MecTO B JONAase030iiCKOe BPeMs, 0 YeM MOXKHO CYAHTH IO pa-
6oram E. JI. Illneiruna, P, A. Bopykaesa, Y. @. Tpycosoit u ap.
B nporeposoe u, BOZBMOKHO, Jaxke B apxee BOBHMKIHN KOHTHHEH-
TaJbHbIe A1pa, KOTOPBIe OeLIH paszopsBanel I'1l3 B nporeposoe u
B paHHeKale[OHCKOe BpeM#A. YKe ¢ DTOro IepHoja MEI (PHKCH-
pyeM HMX pasABHraHHe W 3HAYUTEJbHOe cMelleHue (hparMeHTOB
KOHTHHEHTAJbHBIX OJIOKOB APYr OTHOCHTENBHO ApYyra, usMepse-
MOe, Cy[As 0 MPHUBeAEeHHBIM cxemaM (puc. 8, 12), MmHOrUMH Jecar-
KaMu KHJIOMeTpoB. B jnannHeiliieM pasasuranue MX ocCyIIecTB-
JAJ0CE B IIpoIlecce pPadpacTaHMs INOBHBIX, CKIAJYATHIX U ODO-
TeHHBIX CTPYKTYD B IO3AHeKAaJeJ0HCKOEe M TeDIIHHCKOe BpPeMs.

Haubosiee KpymHBle II03ZHHWE CABHUTOBBIE IepEeMEIleHHS II0
30HaM Pas3JIOMOB, IZTAaBHBIM 00pazsoM ceBepo-3amaHOr0 IIPOCTH-
paHud, NPOUSOILIH B KHMMepOo-aJabluiickoe Bpemda. ViMeHHO aTi
Pas3JIOMBI U CMeIleHdd 10 HUM QHKCHPYIOTCA ceifyac BCeMU BH-
JaMH TeoJoro-reopH3NYecKHX CHEMOK, MMEHHO 9TH JABHIKEHHS
oflecIIeUIN BOZHUKAOBEHWE TIOTIEPEYHBIX «THIJIOBHIX» OOJacTeil
PacTAMEHHUA CEBepo-BOCTOYHOTO NPOCTHPAHHA W BO3HHKHOBE-
HHe 37ech rpabeH000PA3HBIX CTPYKTYP ¢ KOHTHHEHTAJIbHBIMH,
YacTo YIVIEHOCHBIMH OCATKaMu.

HepocTaTouHo OIl€HEHO ellle 3HAYEHHe CYOMepuAMOHATBHBIX
NMOABMIKHBIX 30H. PaHHekaNleqoHcKasa 30HA, o0paMigplias ¢
BocToKa HokuyeraBcKHI MacCHB, IO-BUAMMOMY, SBJAgeTcA da-
CTBI0 KDYNHOM IJIaHETAPHOH CTPYKTYDHI, BaJIOMKEHHOI elle B
TIpOTepo30e ¥ NPOTAHYRIIEHCA ZajleKo K IOTY, BAOJb 3anaHbIX
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rpaunn TapuMckoro u TubeTckoro MaccHBOB, H pacceKaloleii
Iaxe MaccuB MHpocrana, o yem HemasHo mucan B, A. Ilerpy-
wesckuit (1969). Bausuue 3Toil NOMHIMKINYHON U JOJT0KHBY -
 mieit I'TI3 omymaerca wa rekronnyeckoit kapre Espasun. C ee
. ABHIKEHHAMH CBSA3BIBAIOTCH JaKe COBpPeMeHHBIe BCIBIINIKH CeM-
.~ CMHMYHOCTH Ha TEePPHTOPHH INoayocTpopa MHIoCTaH, KoTopasd,
Ka3aJI0Ch Obl, BIIOJHE YCTORYUBA.

Puc. 12, MexaHH3M ropH30HTAJIbHO-
ro caBMiKeHHs reodgoka u3 Goiee
TIOTHBIX MOPOJ.

Hanuyne 4YeTbipex, BRITAHYTHIX B MepHAMOHAJBHOM HAIIPAB-
Jenny (ma paccrosume 1200 kM 1o 1mMpoTe) CTPYKTYD, Npej-
CTaBJIEHHBIX OCTAHIIAMM — (parMeHTAMH [peBHHX GJIOKOB, —
Vpanbckoii, Myrogxapo-Apansckoii, Yayrayckoir u Cpeaun-
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HOTO AHTHKJIWHOPHA ¢ BHYTPEHHUMH, ToXe CyOMepHAHOHANB-
HEIMH MAaKpOCTPYKTYpaMH, YKasblBaeT HAa CYLIECTBOBAHHE elle
B HIJKHEM IIpoTepo3oe B0H CyOIIMDOTHOTO paCTAMEHMA,
BO3MOMHO, I'NTyOMHHBIX TOJBHXKHBIX 30H, IONEPEYHBIX OTHOCH-
TeJBbHO OCH BpallieHus SeMJiu Toro spemenu. ¥0xuee m BOCTOU-
Hee IePeYHCIAeHHBIX CHCTEM 00pasoBajiMch CTPYKTYPBI Yike C
ABHO cemepo-zanafHoil opuentuporkoit (Haparayckas, Hana-
up-Haiimanckaa, Yunrus-Axbacrayckas, XoJ3yHcCKas) M Bbl-
NMoJMaKWBaHWEM IOKHBIX (IAHrOB, oTpakasnieil Bnuaaue Cu-
fupckoit miaardopMer ¢ ceBepa u ocobenso Tapumckoro mMaccu-
Ba ¢ ora. OYepraHue CTPYKTYp CTajo AyrooGpasHeIM, 0 4YeM B
cpoe spems nucanx E, . Ilnsirun (1935). Orparuuusaiomue 6o-
KOBBIe IOBEPXHOCTH OJIOKOB IIPHOOPETAIOT 3/eCh SIBHO CKOJIOBO-
CIBHUI'OBBIM XapaxTep.

T'eobuzuyeckHe AAHHBIE AJIA IeOJIOTHYECKOr0 PailoOHHUpOBA-
nua Kasaxcrana snepsblie bl wenonbsosansl [1. H. Kasannu
(1955) u ®. C. Mouceenro (1955). Ileperie 06001IeHHA 0 CBAZH
CTPOEHUSA 3EeMHOIL KOPBI ¢ MeTaJloreHueil ObIMU ClenaHBl He-
cKoJbK0 mos:xe (B 1962 r.) maa IOro-Bocrounoro Kazaxcrana
(Ilep6a, ITomom, 1962). Barem pallOHHPOBaHHE TEPPHTODHH
Kazaxcrana no reomsuvyecKUM JAaHHEIM OBIIO IIDOM3BEJEHO E
1964 u 1966 rr. (Aufipees u zap., 1964; Momnceenko, ITasnos,
1964; Anzapees u ap., 1966). IIpexcraBieHHble HMH CXeMEI
CTPOEHHS 3eMHOIl KOpBI GBINN HECKOJNBKO 0osee yIIPOIIeHHBIMH,
yeM Hamua cxema 1962 r. C Gonbmieit pneranusanueil gas orpa-
HHUYEeHHOTro paiioHa noapasnenedusa BbinoaHua @. C, MouceeHKo
(1964). Ilo reomormueckuM ¥ reopusuueckun™m gawnbiMm (Mopo-
30B ® Ap., 1963; Awuapeer, Bekxanos, Ditaaua u ap., 1969,
puc. 7) ObLIM BBIJIENIEHBI OCHOBHEIe OJIOKOBBIe CTPYKTYpHl Ka-
gaxcraHa, HaMn HCIIOJB30BAHBI CXEMBI IEDPEYUCIEHHBIX AaBTO-
POB ¥ JONMOJHUTENBHO IIOKABAHEI BBICTYNBEI JONAJNE030HCKHX
6,10K0B, MIOAHATHIX HA OJHH YPOBEHb C TePUMHUAAMH M Jaxe
anbITHAaMH.

Cerepuee KokueraBckoit raplObl CKaagdaThie HHMKHENaseo-
BolickHUe CTPYKTYPEI obpaMienusa BamajHo-CHOMPCKOH NJIMTEL
HMEIOT ABa OTYEeTIIMBBEIX BEKTOPA OPHMEHTHPOBKU: HA BOCTOKE —
I0TO-BOCTOYHEI, Ha 3amaje — ioro-ganajueiii (Cypkos, 1968).
Osu xax 681 ob6nexaroT KoxueraBcKyo TiH0y U CpefMHHBIS
MaccHBHl Galikanbckoro Boapacta. CraagyaTelii moKpor 3anai-
HO-Cubupckoit 1 TapuMckKoii NJIUT KOHCOJMIMDPOBAJCH ViKe B
TEePIIMHCKOe BpeMs, XOTA OOpaMIAIOIHMe CKJIajuyaTble mosgca,
HECOMHEHHO, 3aJI03HIUCh PaHBILe,
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CrnefoBaTenbHo, HOBBIE TeONOTHYECKNe M reodusnvecKHe
nanHble nmoaTBep:kgator npexcrasiaesus H. I'. Kaccuna (1934,
1951—1952) o moszauuHO-rIEIOOBOM cTpoeHuH IleHTpalbHOTO
Kasaxcrana H 0 NOAYMHEHHOCTH IIOJIEH CKJIAA4YaTOCTH pasMelrie-
HUIO IPEeBHHX I'NIBIO, HECOBMAJEHHM IPOCTHPAHHUA KAJXeJOHCRUX
M TePUMHCKUX CKJazoK. Jlyroo6pasHble 3JeMEHTHI B Kajeno-
uugax (IIneiruu, 1935; Bopykaes, 1951) rakixe oOKazanuch
MOAYUHEHHBIMU TepBUYHOrIBIO0BEIM cTpyKTypaM. B srom or-
HOILIEHHH CXeMa TeKToHH4YeckKoro crpoeHus IleHrpansHoro Ka-
saxcrana H. I'. Kaccuna oxasanach Oimske k AeiiCTBUTENBHO-
crH, 4eM Gonee mosanas cxema H. C. Illarckoro (1938, 1940).

B macrosiee Bpems o6cympaercs mpobGiaeMa o cBsasu cy0-
MepHAHOHAABHEIX CTPYKTYP Vpanaa ¢ cybummporneiMu Taus-
Ilansa (A6xynun, Xampabaes, I'approsen, Bexskanos #u 1p.,
1969). Heszasucumo ot thopM 210 CcBA3H, Jaxe eCIH DPerHOHBI
GopMHUPOBANHCE CHHXPOHHO, HECOMHEHHO, KAMJBIH W3 reoTer-
TOHOTEHOB WMEET CBOM HHAUBHAYAJIBHBIE 0COOEHHOCTH.

Vike JaBHO BOBHMKAJO COMHeHHe B 1[eneco00pasHOCTH TONb-
KO JBYYJIEHHOTO Jeixenus Teppuropun Bocrounmoro Kazaxcrana
Ha KaJeJOHH[bl M TepIHHUALI, MOCKOJBKY, BO-TEpPBBIX, I'DAHH-
LBl MEXAY HMMH DACIIBIBYATH ¥ TPAKTYIOTCHA HEOJHHAKOBO, a,
BO-BTOPBIX, HA 3HAYHTEJNbHOH TEePPUTOPHH KajdeJOHHILI HecyT
OTYETJIMBEIEe IPH3HAKY PePIUHCKON aKTHBH3AIMU M HAJIOMKEHHS
| repUMHCKUX (POPMAIlMOHHBIX KOMIUIEKCOB, MATMATHTOB M TeK-
TOHHUYEeCKHX CTPYKTyp. OTcioma cleayeT NMPU3HATL TAKOe Jele-
. HUe HeCOBEPIICHHBIM M CUHTATH, YTO TeDIHHHILI Pa3BHBAJNCE
10 KaJdeJOHUZAM YAacTO YHACJHEeZOBAHHO, a B COBPEMEHHOM Je-
HyJallMOHHOM cpede o0HaKeHbl ApPeBHHe, 3aTeM KaJleJJOHCKUe
Jmbo repuHHCKHe, nubo Te U JApyrue CTPYKTYPEL BMecTe, pas-
BHBLIMECA IO [IOManeo3olickiMm (pereHepaiims).

ITopTopHast pereHepauus crpykTyp 3K, B oTaH4YMe 0T mpex-
'HUX B3IJIANOB ABTOPOB, MDHHHMABIINX APeBHHe CTPYKTYDHI He-
H3MeHHBIMH, y3e IpU3HaeTcd MHOIMMH uccaefosartenamu, Taxk,
B. E. Xanu (1969) passuBaer Takywo CxeMy NOCHeN0BaTeIbHO-
CTH TIPO1ECCOB Npeo0pal30BaHMs: BO3IBIMAHHMe CTPYKTYPHOTO
Gaoka moX BIUAHHEM IOAHATHII Pa3yIJIOTHEHHOTO BeUIeCTBa
BepxHel MaHTHH —MeTaMOp(@HUYecKas pereHepanys, rpAHUTH3a-
s BepXHero cJios u 6asuduranusd HUKHEro — pacTaxKeHHe oce-
Boii 3oHEI 1 ob6pazopaunue pudTa, COMPOBOKIAEMOe AKTUBU3A-
Iueii MarMaTHYecKOif JeATeJbHOCTH. JTa cXeMa yiKe HaIOM:
Haer Hamy cxeMy paseutus ['II3 u, Kax BHAHO, HMeeT Majo 06-
ero ¢ MeXaHH3MOM TreOCHHKJIHHANLHOH MOJend. 3a mnepso-
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NPUYMHY B DTOM CJydYae aABTOPOM IPHHHMAIOTCA BHYTDEHHHE
CHJIBL.

Eute 10 caMoro HeflaBHEro BPeMeHH ITPU3HABAJOCh HANHYHE
TOJbKO O(HOJHMTOBLIX IOSACOB, TOTAa KaK BO3MOYKHOCTE 00paso-
RAHHA TOFCOB KUCJBIX MArMaTHTOB OTpUuaack, [loBogoM mpu
9TOM CJHYKHJIA BASKOCTH KHCIOH MarmMbl y AKOOBI HEBO3MOIK-
HOCTH €e CKBOBHOTO TPOHMKHOBEHUsi BJOJIb NPOTAYKEHHBIX pas-
aoMoB. [l1g rpaHATOMAOB NPHHUMAJIUCE TOJNBKO JOKAJIbHEIE HE-
rayGoKHe OYard M OCTPOBHOE pasMellleHHe HWHTPY3HBOE. llep-
Bble 0000UIeHHA MO MPOrHO3HBEIM KapraMm IlenTpansHoro Kazax-
crana (1953—1956 rr.) u Ho rayOGHHHBIM [OABHXKHBIM 30HAM
(1955—1957 rr.) noxkasayii HECOCTOATENHHOCTDL STUX BITANI0B,
TOrjla Kak HAJWYHe IIOSICOB I'PAHMTOMA0OB OKazallochk Oeccriop-
HeiM. ITogmob6Has Ke 3BOMIOLHA B3MJIAJ0B M033Ke KOCHYJIACH H
apyrux peruoHoB, Ho elme u ceiiwac B JHTepaType MeJbKAarOT
BBICKA3LIBAHHSA, OTPHUIAIOIIHE IOACOBOE pasMelleHHe, HO yikKe
He 18 BCeX TPAHUTOMAOB, & JWINb AJA OTHAEJbHBIX KOMIIJIEK-
COB (IIepMCKOro aK4YaTayCKoOro 4 Ap.), YTO TaKKe HAXOLUTCH B
TIPOTHBOPEYHH C AEHCTBUTEIBHOCTHIO.

W3 npocTpaHCTBEHHOTO pasMelieHn A MJIbI0, MIaThopM H ILJINT
SICHO BH/HO, 4YTO y¥e K IaJIe030I0 BOZHHUKJIA aCHUMMeTpH U-
HocTh reobnoxos Kasaxcrama, XoTopas COXpaHHiach ¥ TO
HACTOSALIEe BpPeMs:d, JHIIb YACTHUYHO KOMIIEHCHDOBAHHAsA ypas-
HOBEIIMBAKOIINM HapallUBAHHEM MacC CKJIa/A4aTO-0POTreHHBIX
MOACOB Kalefouuj U repuuHui. OcHOBHBIC IUIOMIANH JAPEBHHUX
reoba0K0B, ecan B3ATh Bocrounsri Kasaxcran mesxay 66 u 82°
B. [., TATOTEIOT K CEBEPHOI NOJOBMHE, YTO BHAHO W3 CXeMbL
(puc, 13). B aroM cMbIcIe KAPTHHA HECKOJBbKO HAIIOMHHAET pas-
MellleHHe MATepPUKOB Ha 3eMJje, KOTOopble cocTaBuawT 247, ee
nosepxuoctd, u3d wux 16%, mwiu 2/;, npuxoaurcs HA ceBepHOe
noJayliapHe M JuMmb '/3 —Ha 1okHoe (pue. 9). Ha cxeme
(pue. 8) Takike BWAHO, YTO APeBHME reobGIOKM PACHONOMKEHHI B
00lieM He3aKOHOMePHO u Oousbile TAroTEIT K 3aHafHON II0JIO-
sune Kasaxcrana. Oun npexpcrasiaior pparMeHTH DoJiee KPYII-
HBIX eIMHUI, PA3JABHHYTHI, IIOrPyMeHbl @ B 3HAYHUTEJNbHOI dYa-
¢t mepepaboraHbl. BoKoBble MPaHHUIBI UX KOPPOAMPOBAHEI JIH-
0o Goslee MONOABIMM HHTPY3HAMHI (KOTOpBIE MX 4HacTO HAKe Ie-
peceraiT), Au60 CKIaAYATBIMU CTPYKTYPaMH KallelOHHJ U rep-
ILHHHUI,

Hecroneko Gosbliile onpejeIeHHOCTH HaMeudaercd B UX OpPH-
€HTHPOBKE — BCe OHW BBITAIMBAIOTCA B CYOMepHIHOHAILHOM
AHO0 B IOT-IOTO-BOCTOYHOM HaNPaBIeHHWH, HCKIOUYAA [BA W30~
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MeTpHYHBIX reobiaoka — Hokverapcknit m Tesrmsckuit. Wx
ouepTAHUA ONpeAeNdIOTCS JHHUAMH TPeX HalpaBJeHHii: cy6-
ITHPOTHOTO, CYOMepUAHOHATIBHOTO U CeBePO-3aNagHOT0. DTH TPH
HATIDABJIEHHSA B TO € BPeMs ABIAIOTCHA TJIABEHCTBYIOIIHM IIPO-
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Pue. 13. OrHoCcHTEeNbHOE pacupenenenne maomany (S) aApeBHHX
reobsoxos mo muporam Bocrounoro Kasaxerauna.

crupanueM I'TI3, pacuneHuBIIMX ApeBHHe ONOKH ¥ B3aJ0KUB-
1WHUX OCHOBY BCeX NOCHEeJYIOIHX CTPYKTYPHBIX 2JIEMEHTOB (a-
Hepo3os. XapaKTepHO, 4TO CyGiMpOTHbIe HaNpasJeHHs 00bIYU-
HO TepHeHAUKYIAPHBI K AJUHHBIM OCAM reobJOKOB U IIPOCTH-
PaHHIO UX BHYTPEHHUX CTPYKTYP M ABAAKTCH AedopManHAMH
OTpHIBA, 4 [ABA IPYIMX HANPABIEHHUA — IJIABHBIM 06pasoMm CKO-
JiOBble; OHHM, KCTATH, COBIIAJAIOT C TO3JHHUMH CIABHTOBBIMM HA-
PylIIeHUAMH B KaJ€IOHHUIAX W TePIUHNIAX.

ITockonsky cCy6mIMPOTHBIE BOCTOK-CEBEPO-BOCTOYHBIE Dpas-
DBIBBL ABRAKTCA CTPYKTYPAMH pacTdKeHHsA, a cybMepuano-
HaJbHBIE U CEBepo-3alafiHble — CKAJBIBAHUA €O CHBHTOBLIMH
nepeMellleHHAMH, TO CABHM’KeHHe Macc H OTAeJbHBIX (hparmen-
TOB reoBJIOKOB JOJKHO OBIIO NMPOMCXOJMTHL B CEBEpPO-3alajHOM
Jufo 10ro-BocTOYHOM Hamnpasieduu. Cyls Tmo cMeHe BoapacTta
HapalUMBaBIINXCA 00NeKaloUIMX CTPYKTYP, 3a0CTPEHHOCTH I0MK-
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HBIX OKOHYAHUH TreolJIOKOB, MO-BHIHMMOMY, OTHOCHTEIBHOS
cMeI[eHHEe HMX INPOUCXOJHJIO B IOT0-BOCTOYHOM
HalnmpaBJeHHH, T, €. B COOTBETCTBHH C OOUUM BEKTOPOM
CMeIleHUs Ha IaaHeTe.

Bropoii BaHBIH BOIIPOC BAKJIOYAETCA B TOM, IT0 KAKUM II0-
BEPXHOCTHAM MPOUCXOAUNI0 3TO CIBUIKEHUE B BEPTUKAJLHOM pas-
pese. To, 4YTO H3BECTHO K HACTOALIEMY BpEeMEHH, IIOKa HE Jaer
OKOHYATENBHOr0 OTBera. MOXHO AUIIB NpeArnoaaratb, 4To IIO-
BePXHOCTAMY CIBHMKEHUA MOIVIM CIYMHUTH He TOJBKO Iiybokue
ropuzonTsl MauTuH (Tampassan, 1967), He TOABKO CJIOIl «BOJIHO-
Boza», HO u ciaou 3K, B Kotopoil AuddepeHIHPOBARHOCTE Mace
reo®JOKOB mpHoGpeTaeT Hauboee KOHTPACTHBIA XapaxkTep Ha-
ynHas ¢ noBepxHoceTw M. C yuyeroM Mexan#MaMa ABHMKEHHIL
Macc B FeTepOTeHHOM cpefle MOMKHO OMHAATH, 9TO YeM MeHbIIe
nepeMentalouiuitica Gnok, TeM Ha MeHbnield TrayOuHe pacno-
Jiaraetcsa OCHOBHAS TMIOBEPXHOCTE €0 CKOJbIKEeHUA.

B sroii ¢BA3M HHTEPECHBI HEKOTODPhIE reodUINUECKHe [IaH-
Hble: (PAaKT MCUYe3HOBCHUA B paAZe CeHCMHUHYECKHMX pas3pesoB
«TMOPUTOBOTO CJIOA», IEPeX0] <«IPAHUTHOIO» HEINOCPeACTBEHHO
B cJoit «bazaneras, GONbIINE CKAYKH B I'PAHUYHBIX CKOPOCTAX
VOpPYruxX BOJH, mupokasi AMcCIePCHA IIJIACTOBBIX CKopocTeil,
pes3KHe TPajilieHThl IDABHTALIHOHHBIX IIOJeH Cpegu rIeoJsorude-
CKHM OJHOPOJHBIX C ITOBEPXHOCTH CTPYKTYD, NPOHHKHOBEHMHE
PfAfa pPasloMOB TOABKO X0 ONpeleleHHBIX moBepxHocreil, He
HMeeM JU MBI 371eCh pa3peiBoB cjioeB 3K u ux naTepansHOro cMe-
IIeHUS C 3aMOMHEHHWEeM NPOMEeXYTKOB 3a CYeT MaTepHalia co-
CeJHUX BepxXHero M HuXHero cjaoes? B aTom ciyyae MOMKHO
IpeAnoJaraTb BOZHHKHOBeHHe ellle MeJKHX NOoMepeyHbIX U JAua-
TOHAJBHEIX PA3PBIBOB M CKOJOB, AOTOJHUTENILHOE DPACCIOEHHE
OCHOBHOT'O IOPH30HTA HA DPAJ BTOPOCTENEHHBIX CJI0EB M JIHH3 C
TPOCKAJIb3BIBAHUEM II0 9THM IPOMEXKYTOYHBIM CJI0AM, MX pac-
TACKMBAHUE, YTO IPHBOAUT K YTOHEHHUIO BCEro CJI0A HIH B KO-
HEYHOM BHJE — faKe K ero MOJHOMY pPAa3phIBY M CMEIIeHHIO.
Mo:ker GbITb, UMEHHO OCHOBHBIE OO IPOMEKYTOYHBLIE II0-
BepPXHOCTH paspgena 3K ¥ SBIAAIOTCA TIaBHBIMH CTPYKe
TypaM#, M0 KOTOPHIM IIPOHCXOAMWJIO U IIPOMCXOAUT J1aTepab-
HOe CMeIleHH e BTOPOCTENeHHBIX Tre0lIOKOB, KaK 3T0 CUM-
Taer A. B. Ileiige. OgHo M3 TAKMX TIJIyOMHHBIX ITOJOTHX CMe-
UIeHWi B niaHe Ha 7 KM 3adUKCHPOBAHO CeiiCMHYECKUMH pa-
Goramu B YcmeHcKoit 30He Ha raybune 30 xm. B atom cayyae
BO3HHUKAJM IOJOTHE CJIOHM TedeHHs, cBoeoOpasHbIe 30HBI CMs-
THA, AHCHEPrupoBaHHBle JUTOGIIOHAMUTHI, MO KOTOPHIM H cje-
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AO0BAJH TJABHBIE CMEIeHMs HHKHHX 4YacTeil reo0GJIOKOB. 3ITO
XOpOLIO IMOATBep:Kgaercd cyOropM30HTAJIBHOH CTPYHYATOCTHIO,
nabmionaeMoil B JpeBHHX TIPAHHTO-THEHCOBBIX M THEHCOBBIX
TONIaxX (ApeBHHe MACCHBBI aPBICCKOr0 KOMILIEeKca, I'HeHCOBble
nopupoknacTurel Kwseiniray, Yayray, Taup-lllans, Pogomn-
ckuit Maccu® Bankau u gp.). TexcTypsl KpHCTANIHYECKHX CIaH-
1es, rHeiicoB, MOPMOUPONIOB, MHJIOHHTOB — PE3YJILTAT JAUHAMO-
MeTaMOPMHUYECKOro TeYeHHS IOPOJ, KOTOpoe IPOMCXOAMIO B
Jonayieo3oe 1 (paHepo3oe HA JOCTATOYHO OOJBPIMIMX TIAyOHHAX
(5“8 iC.ﬂ-I).

Takoii MeXaHH3M JAydnie O0OBACHAET CYIECTBYIOIIee COOT-
HOLUEHHE CTPYKTYD, Apeiip reo6JOKOB IpH HaHMeHBIDEM pac-
XOM0OBAHUHN SHEPTHH, IOCKOJBKY He 3aTParuBalOTCs 3HAYHTEb-
Hble PayOHHB!, IVy0OKO NpOHHUKalolue OJIOKH, CMelleHne KOTO-
pBIX BOOOIIE BATPYAHWTENBHO ¢ MO3HIMH MeXaHUKH H caMoil
IMIPHPOAEI COYJEHEeHHs KOpBI M BepXHeil MaHTHH, IIPH KOTOPOM
JONKHBL CMEIIATHCH 1[eNIbIe CerMeHThI.

Kounenmusa A. WM. Cysoposa (1969) o sHauuTenbHoii ropu-
30HTAJNBHON MHIPalHH MarMaTHYecKOro MAaTepUaNa BAONL IO-
JIOIIBEI TPAHHUTHOrO caod u3-moj, TOKpaycKoil JenpecCHH B CTO-
poHy ¥YcIeHCKOIl 30HBI BecbMa IpoGnemaruuna. Cocrap wmar-
MATHTOB (HaIU4He paHHuX 0a3aJbTOB), 3BOJIOLUA COCTABA BO
BpeMeHU, H3MeHeHUe Xapakrepa 3K Ha Bcio ee rnyOuny cBiH-
AeTedbCTBYIOT O IIPeMMYIIeCTBEHHOM BePTHHKAJIBHOM IIepeMe-
IIleHUM MarMaTHdeckoro martepwaisa. Henbsds He BHJETH H yC-
nopHOocT® cxemsl A, J1. Cysoposa (1969, puc. 4), B KoTopoit
«TIOTOKY PAJUOTEHHOrO Temnjias 0e3 BHAWUMEIX NPUYHH TOYEMY-
TO HMeT H30JIUPOBAHHBIA NYYKOBHIM XapaKTep W HAKJIOHHOE
MoJIoKeHNHe, TOTAa Kak OTH IOTOKH JOJKHEI OBITH BepTHKAIb-
HpiMi. CoBepIIeHHO HeNOHATEeH MeXaHU3M MpeolpasoBaHusA
BOCXOJAIIMX NOTOKOB BellleCTBA BepXHeil MaHTHH B TIOPH30H-
TaJbHEIEe B Ipejenax 0asalbTOBOrO M TI'pDAHHTHOro cioes. Ha-
KOHell, IIPOTHBOpPeYaT BBHIBOJAM aBTOPa MW MHOroOYHCJeHHEIe
JaHHBIe O BYJIKAHM3Me M ero odarax, MexaHu3Me (OpMUDOBA-
HHMA WHTPY3Mil, PA3BHTHM MarMaTH3Ma PHMTOBLIX 30H H CTpoe-
Husfg 3K reoreKToHOreHOoB, 006JaAAI0OINUX BCIOAY CBOMMH MecCT-
HBIMU KOPHEeBBIMU cucTeMaMu. TeM He MeHee CcaMa BO3MOMK-
HOCTEL CyOrOpHBOHTAJIBLHOTO IepeMelleHHsa MarM I10J BIWSAHUEM
TEeKTOHHYECKHX JBMKEHHH J0MKHA YYUTEIBATECH.

IToMuMO OTKPBITHIX (¢«3HAKIINX») CYOIIMPOTHBIX Pa3lOMOB
¥ JHHEHHBIX CTPYKTYP, N0 reodHU3U4YeCKHM JAHHEIM YCTAHAB-
JHBAIOTCA CKPBITHIE PAs3JIOMBl TAKOTO e HalpaBleHHHA, UETKO
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He TNpPOABAAIOIINECHA B TIe0JOrMYEeCKUX CTPYKTypax BepXHEro
apyca. Takue passompl ObIM OTMedeHbl Jas LleHTpansHOro
Kasaxcrana (Illep6a, 1956, 1962, 1968), Anras (Lllep6a, 1957 ;
Jhoteukuii, 1965), Tapbararas (Casouxkuna, 1968) m apyrux
pervoHOB. BHoJHe BEpPOATHO, YTO TaK HA3bIBAEMBIE CKPBITHIE
pas3jioMbl B KAaKOH-TO CBOeil 4YacTu SABIAIOTCSA IolNepedHBIMU
BHYTPHCI0EBBIMM DPA3pbBIBAMU, 0 KOTOPBIX TOBOPHUJIOChL BBILIE;
OHHI WTpaloT BajKHYIO POJb, B YACTHOCTH, IIPU pachpeieleHHH
PY/AHBIX Y3IORB.

ITonepeuHble CTPYKTYPBl B BBIJIEPKAHHBIX CKJIAAYATBHIX CH-
cTeMax YCTAaHOBJIEHBI He ToJbKo Ha Ypane, OHU 4eTKO NPOHAB-
nenbl Ha Aatae u B Ilenrpansunom Kasaxcraue (IllepSa m ap.,
1957, 1962; Jliobeukuii, 1965 u ap.), na Kaskasze u B gpyrux
peruoHax, B mocsiegHee BpeMsa TaKkue CTPYKTYPhl 0OHapyxuiaa
E. H. CaBouxuna (1968) 8 Tap6ararae. ITo-BugumMoMy, ux Hagd
paccMaTpuBaTh Kak c¢aabo NMpoABJIeHHBIe HAa ITOBEPXHOCTH [0-
CTAaTOYHO ray0OKHMe CTPYKTYPbl pacTAMEHHA, crnocob-
CTBYIOIIME BOSHUKHOBEHMIO B Y3J1aX NMepecedYeHUs ¢ OCHOBHBIMU
NMPOAOJBHEIMH CTPYKTYPAMH IIEHTPOB MarMaTusMa JHG0 yCIIok-
HeHMH («B3gyTHe», GreKcypsl, neperudni) cKiajdaThiX CHCTEM.

O6cyauM ropH3oHT@JbHble CMelleHHs B IJaHe IO OrpanHH-
YHBAKOIIUM OJIOKM KPYIMHBIM pasjioMaM.

IlenTpansHo-Kazaxcrauckuit (Tokpayckmii) cybmepuano-
HaJabHBEIH pasnom, mo B, f. Komkuny (1969), — nparocroposn-
HHH CABHI paHHeMe3030iicKoro BoapacTra, 4YacTb Tapumcko-Ka-
3axcraHCKoOro rpuacosoro casura, mo A. H. Cysopoey (1968,
crp. 228), — HOJTORUBYIIHIT JeBOHO-IIEPMCKHII pPAas3jioM, MMeIo-
LW SIS MEeCTHOE 3HAYEHHE,

Tlogpuuit BospacT pasiomMa OOBACHUM OTCYTCTBHEM MarMa-
THZAUWUH BJLOJIbL 30H, cMelLIeHHeM BePXHeKapOOHOBEIX OTIO0Xe-
HHHM ¥ HUHTPY3HH, 4 oCTANbHEIE BHIBOABI — O WHCTO CABUIOBOIl
npupoge, rpomagiom (120—130 xm) macmrabe mepeMellleHHs
M ero OOJBINON NPOTAMEHHOCTH, BILIOTH A0 TapHMCKOro mac-
cHBa (YTO OTYACTH BhITeKaeT U3 TeKTOHHYECKOH KapTel EBpasun
1966 r.) — rpebyior oGcyacaeHsI, 0cOOEHHO ellle B CBA3U C TeM,
uro nmopobuslit BeIBojA (Komkun, 1968, crp. 65) BEIBBIBaeT pan
TAKHX IOCHe[CTBHIl, KaKk HazsuroBad npupoxa Cnoacckoil zo-
HB], MOMCKM BOCTOYHOI'O MPOAOJXKEHHA IeOJOTHYECKUX u PyAo-
HOCHBIX CTPYKTYP B COBEpIICHHO JPYIHMX pailoHax, OTCTOALIUX
Ha MHOIHe JIeCATKH KUJIOMeTpPOR I0MHee, U T. A.

Hano samMeruTs, yro YyuCTO CABHroBas NMPUPOAA CHCTEMEHI (a
He ofHoro) ToKpayckogo pasjioMa He JIOKA3aHA HENOCPeACTBeH-
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HBEIMH HAOJIOJeHUAMHU CTPYKTYP TedYeHHs, TOrja Kak oObIuHBIH
XapaxkTep TNoj00HBIX HApPYUIEHHI B JAPYrux MecTax NpejcTas-
neH cOpocCO-cABUTOBBIMH IlepeMellleHHAMH. B arToMm
clydae Bce MaciTalbl ropu3OHTaNbHOTO TEepeMelleHus II0 reo-
JIOTHYECKHM KOHTYpPaM COKpallalTcA BO MHOro (xo pecsaTH)
pas, 30Ha pPas3JioMa He COINPOBOMKIASTCH B0HOW MOIIHOTO cMA-
THA W Apo0JeHud, a MpeAcTaBIfdeT <y3KHH IIOB»: TaMm, rje
OH HadawaanIcs, MOIIHOCTE €ro BCEro HEeCKOJIBKO METpOE.

Bnoku kaleJoHCKHMX CTPYKTYpP BOCTOYHee pa3jgoMa Kak pas
NPHIOZHATEL, YTO BHUAHO M3 JAaHHBIX I'eOJOrHYeCKHX KapT BCex
macmrabos. Haxkomen, mapbsikHasg npupoga Crnacckoli B30HEHI
BCE JKe He BBITeKaeT M3 XapakKTepa reoHU3MYeCcKHUX moJieii (reo-
GUBUUECKHE AHOMAJNU U CYLIeCTBYIOIIHe TIyOHMHHBIE pas3/IoMbI
JHHeiiHble CyOmMHpOTHLIE, ¢ «KOPHAMH», BAAIOLIHMHCA B II0-
BepPXHOCTE M); cO CTOPOHBLI «HAABWTA» TIPOJIETAIOT KPyTOIajalo-
e CTPYKTYpPhl — YcmeHckasi u JApeBHsasa TexTypMmacckas,
«MelIaoliMe» HAJABHIAHHIO Macc ¢ ora; ceBepuee Cnaccroit
npoxoaur Kaparanga-Amucyiickas 3oHa rpaGeHoB, T. e. 30Ha
pacTsKeHHs, a He cxaTudA, JleTalbHOe KapTHPOBAHUE TOKA3E-
JIO, 4TO JaTepajbHOe CMellleHHe II0 CONMpPsKeHHo AKTacckoi
30He Pas3JIOMOB OIpejleNiieTCA TAKMMH BeJHYMHAMHU (110 OTHeNb-
HBIM pasjoMaM): K cesepo-samaay — 3, 3, 1 kM, cyMMapHO
7 wm; ® wwro-Bocroky — 1,6—7, 6—7, 1 u 1 kM, cymmapHO
okoJo 16 xm.

AMNDIUTYAB BePTHKAJBHBIX CMeIIeHWH 3HAYHTENLHO MeHb-
IHe H OILEHHBAIOTCA CYMMAPHO JUINb MEPBHIMM KHUJIOMETpPaMU.
Takum 06pa3oM, 1Mo CHCTeMe BeepHBIX CTPYKTYP AKTaCCKOro
pasaioMa, conpsikeHHoro ¢ ToxpaycKuM, CyMMapHOe cMemjeHne
O/M0KOB K ceBepo-zamajy cocTaBjisieT 7 KM, Torjja Kak B obpaT-
HOM, IOTO-BOCTOYHOM HamnpaBiaeHuu — 16 xm, T. e. pPe3VIbTH-
pyomas IBUMKEHUH COCTABIAET CYMMADHOE OTHOCHTEJIbHOE
cMellleHue OJOKOB K IOro-BOCTOKY (a4 He K ceBepo-samajny), T, €.
B 00paTHOM HATpaBJIEeHHUH, Beero B 9 xm, DTH BEIUYUHBI TIOIY-
YyeHbl TIPH aHAJNH3e KPYMHOMACIITAOHBIX KApT M ¢ JONVIIEHH-
eM YHMCTO CABUIOBOTO XApaxTepa ABHKeHnIl.

CoxpameHHe aMIIHTYALI CMeLleHHs, 4dacTo HabmIoaaeMee
II0 TIPOCTHPAHHUIO OJHOTO M TOr0 e HAPYUIEHHWH, CBUAETENbCT-
BYET 0 KOMIIEHCAIIMM KOJHUYecTBA ABHXKeHHS 3a cyer Judo BO3-
HUKHOBEHHS BTODOCTEIEHHbIX CONPAXeHHBIX HapyuleHui, nubo
YACTHYHOII KOMMeHCAallWH JABHKEHMIT npu cKaTuu (cKmajgua-
TOCTh M BBIABHTaHHe OJIOKOB KBepXy, VIJIOTHEHHE BellecTsa).
Cepinka HA TO, YTO NPOJOJKeHUHe YCINEeHCKOH 30HBI BOCTOY-
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Hee Tokpayckoro pasiaoMa pacrnonxoxesHo B 7T0—75 xm 1oxHee
(Komkun, 1969, crp. 56) 6rarogapsa nmosfHeMy CMelleHHIO, BbI-
3biBaeT COMHeHWe, TeM 0Oonee, 4TO NPOCTHPAHUE Y Hee COBCEM
Apyroe, Boofie 30n cMATHA MHOro, 1 Kak pas B paiione Kapa-
raiiael 9TO cMATHe B ¥ CIIeHCKOI 30He 3aTyxXaer, haMeHCKHe XKe
rpadeH-CHHKIMHANWY YCTAHOBNEHB! HMMEHHO HA NPOJAOJMeHUU
YeneHCKOIT BOHBI B BUJle OCTAHIEB CPeAH NOJHATHIX KaJeJOHH]T
B paiiode moc. Erenabidyinak u K BocTOKy oT Hero. TaMm xe uMe-
eTcs pyAOHpOoABIeHHe Keneza aracyiickoro tuna (CoxaxoHraH).
ITomumo 2TOr0 H3BECTHO, YTO [ApyTHe (hanuanbHBIE 30HBI, THIA
VeneHcKo#, TPOX0AT mapajiiensHo u 0KHee ee B 10—90 km
(Akmxancxkag u Axfacrayckas), OOPBIBKH WX HAXOAATCH Aaje-
0 K BocTory (Batbicray-Kempmioxker, Bepkapa wu Japyrue).
HMeHHO OHH M MOIJIM OKa3aTbea 1o Ty cropoHy Toxpayckoro
pazioMa B BUAe KauUHIUHCKOW CTPYKTYPH, U TaKuM oOpasom
¢KDYIIHOe CMeIleHHe» Hc4Ye3aeT, a CeBepPHee, KAK NPH3HaeT U
cam B, f. KomIkuH, OHO coCTaBiaseT BCeTO HECKOJNbKO KHUJIOMeT-
POR M MeCTaMU COBCEM QTCYTCTBYeT (cTp. 37).

Ecau Bocrounblif Kpait TapuMcKoro mMaccuBa B Tpuace OBIT
noeepHyT, no B. fI. Komkuny, kK cesepo-3amajy NPOTHB 4acoBOii
CTPelIKH, TO eCTeCTBeHHQ ObIIO OXuAATH OOpaTHOEe MepeMelie-
Hue OIOKOB BAONL 30HBI HAJBHUIA, T. €, BOCTOYHOTO K CEBepy, a
samajgHoro ¥ Iory, u otpasoBaHHe B 3anaJHOM OJOKe CTPYKTYP
pacTa;XeHHs, a He TO, KOTOpPOe yTBepJaeT 9TOT aBTOp. 3[ech
Kakoe-TO ABHOE Hej0pasyMeHHe, B TO ;Xe BpeMs cHcTeMa Haj-
BHIOBBIX YelIyil KaleJOHCKHX OJIOKOE Ha TepIMHUIBLI BOCTOY-
Hee Toxpayckoii 30HBI MPOABIEHA BecbMa oTYeTAUBO. TakKiKe
cupageAnus BeIBog B. A, KomkuHa o TOM, 4TO TeKTOHHYeCKHE
cTpykTypel Boctoyroro Kasaxcrana B Me3030e pa3BUBajIUCh
moJ, Bo3/eHCTEHEM KPYIHBIX ABMMKeHUN dparMeHToB A3UaTCKO-
ro marepuka. K sToMy ocraercs TOJEKO Z00aBUTH, YTO TAK Ha-
3bIBaeMas <«IaJIe030iCKasg TeOCHHKIHHATbL Bocrounoro Kasax-
craa» (crp. 66) He Oplma eguMHON W TAKMKe PABIBUBANACE TIOJ
BIMAHMEM OOINMX PpPEerHOHAJBHBIX JIBHKCHUIl, OXBATHUBIIMX B
naJseozoe obmupHBIe obmactu 3anajgno-Cubupckoii, Typanckoii
u TapuMckoit iUt # UX GPArMeHTOR.

CoBepIiieHHO INPOTHBOIOJOMKHEIE CBeIeHHA O Xapakrepe
Toxpayckoro (Ilenrpansno-Kazaxcranckoro) pasioMa NpHBO-
nar A. U, Cysopor u C. I'. Cameirur (1969). Ilo ux mamsbIM,
OH COCTOMT W3 KYJHCHBEIX OTPEe3KOB Pa3IOMOB, PacIoJ0KeHHBIX
B nojoce mupHHoii 15—30 xm, nMpefcTaBIAOIINX KpYyTOonanao-
mye 30HBI CMATHSA, ApofieHusa U okBapueBaHus B 100—200 x
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€ KpyTOmajalolliMMH H JaXXe BePTHKAJbHBIMH CMECTHTEISMI.
Orcrofia ACHO, YTO IpPeACTaBIeHHME 0 KPYMHEHIIHX ropH30HTaNb-
HBIX CMeN[eHUAX 1O 9TEWM pasjoMaM oTnajgaeT. ABTopsl, Hao0o-
poT, VKA3EIBAIOT HA BepPTHKAJbHBIE aMIIMTYJIBl CMELIeHHUS, J0-
cruraomue 3—4 KM; TOPUSOHTAJNBHBEIE CMEIIeHHA OTMeYalor-
¢f TONBKO HA OTAENbHBIX YYacCTKaX M OIGHUBAIOTCA MMH CyM-
mapuo 10—15 xm (a Beflb 3T0 MHeHHE CTOPOHHHKOB IOPH30H-
TANBHEIX JBHIKEHHIi!).

Ilo papHBIM TexX ’Xe aBTOPOB, CTPYKTyphl ¥cmeHcko-Crac-
cKoro u YHHIM3CKOro HampapJeHHil ABISIOTCA PasHBIMH, CAMO-
CTOATENBHBIMH U He 00pasyloT CONPAMKEHHBIX AYr, KAK 3TO IO-
KazaHo Ha OONBIIMHCTBE TeOJOTHYECKHX M TeKTOHHYECKHX
cxeM. CoOcTBeHHO, Takas e CAMOCTOATEIBHOCTE CEBEPO-BOCTOY-
HBIX M CeBEpPO-3alafHbIX CTPYKTYp NOKa3aHa HA BCeX HAaIIHX
cxeMax Hadunaa ¢ 1955 r. (Iilepba, 1955, 1956, 1960, 1962 u
Jp.), a Take omucaHa B Mouorpaguu «I'eonorus m MeTanio-
TeHUsT YCIEeHCKOH TeKTOHHYecKoil 30HBI» (1967—1969). 91
AaHHBIE YyKAa3aHHbLIe BBIIIE ABTOPhI MOYeMy-TO He y4ian. HHTe-
PecHBI UX BBIBOJBI 0 MHrpanuu o6jacreil KOHCOJHIAIHMH BO
BpeMeHH B CTpPyKTypaX YcrneHcko-Cllacckoro HampapleHHSA
(CB) ¢ cerepo-3amnajia Ha I0TO-BOCTOK, & B UMHIHU3CKHX — C CeBe-
po-BOCTOKA Ha Ioro-zanaf. [IpaBja, nnsd MepebIX HaMeyaeTcsd He-
cooTBeTcTBHE (B IeHTpe — apeBHuii Texkrypmacckuii  6J0K).
Toxkpayckuil pasioM, Kak NpeAlnogaral0T ABTOPHI, BO3HHK Ha
CThIKE JBYX DPas3HOHATPABJIECHHBIX JIyrooGpasHbIX CHCTEM U €
TeyeHHeM BpeMeHH paspacTajiCsi B IOMKHOM HaNpaBJIeHUH, 3a-
Tyxaa B Banxanmickom paiione.

Hecmorpa Ha 3aTpy/AHHUTeNBLHOCTE KPYNHBIX BHYTPHMATEDH-
KOBBIX IepeMellleHHil ¢ TOYKH 3peHus MeXaHH3Ma 3aHATHS Npo-
CTPAHCTBA, MOCTYNaeT MHOT'O HOBHIX JaHHBIX O 3HAYHUTENBHBIX
Macmrrabax CABHIOBEIX IlepeMellleHHiT M B Jpyrux palioHax, B
gacrHoct B Typxmenuu (Kapamop-Jourysceiprekuii B 50 xn),
Taps-llane, [Jmyuarapun. Takum oOpaszoMm, hakT 3HAYHTENb-
HBIX ¥ UIHPOKO pACHpPOCTPAHEHHBIX TOPH30HTAJNBHBIX CcMellle-
HHIl B Me30KaiHO30e MOKHO CUHTATD JOKa3aHHBIM,

dakTuTeckue Aannvie no Kasaxcrany I03BOJAIT CHENATh
TaKkHe 00IIHe BBIBOIBI.

1. ©®opmupopanne apesHux O610koB Kazaxcrana um ux fAnep-
HBIX HacTeil, & TAKMKe JUHEWHBIX CTPYRTYP NOAYHHAETCA OJHO-
My BegyleMy IipollecCy —BEePTHKANBHOI ¥ IoJIYHu-
HeHHOW el JTaTepalbpHONl MHrpallMHu BellecTBa
M3 BepxHed MAHTHY B3eMHYI KOpY.
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2. I'maBHBIM MexaHH3MoM npeobpasoBanua SK, ee passu-
THA, ABIAITCI HamnpaMeHusa W gedbopmManumu pac-
TAMEHU T —CcIK aTH A, CONPOBOMKIAMIIIMeCH WIMeHeHUeM
TeMIIepaTypbl, (GOopMuUpyIOIMHe TAYyOUHHBIE 30HH,
HUKJAHYHBIE N0 CBOEMY XapaxkTepy u odycnos-
ATeHHBle KOCMHUUECKOIH umcropueili pagaBUTHHA IJa-
HeTH J3eMas DTH ABUKeHHA obmeryanu Bep-
THKAaJABRHYI0O MUTpalluio cHaJludYecKOro BellleCT-
BAa M3 BepXHel MaHTHHU, ero cenapupoBaHue, Audde-
peHIuaIuio ¥ ofecrmeyuBaJy cTyneHYaTOoe DPA3BUTHE
3K oT mepBHYHO OKeaHHUYeCKOH Jo 3penoil
MaTepHKOBOIM.

3. PasButHe BBHICTYNOB reobmokoB B 3K, agep
KOHTUHEHTORB (B MeCTax CONDAMKEHUS HIM TepeKpeliuBa-
HHA TIyOHMHHBIX TOABMKHBIX 30H) Hapylrmiao ofliee paBHOBe-
cHe cHCTeMBI B VCJOBHAX POTAIIMOHHOIO PeKHMa IIJIAaHeThl, TTPH
KOTOPOM BO3HHKAJNM TaHTeHIHANTbHBe HANDAMKEHHA A,
IPUBO/JUBIINEG K TNepeMeuleHUAM reo6I0KOB, CKOIb-
BHBIIMM II0 TOBEPXHOCTAM TeUeHUS B acTeHochepe, U APYTrUM
TOPHBOHTANBHBEIM MOBEPXHOCTAM, HAXOIAIIUMCSA Ha PasiudHBIX
ypoeuax. IIpy STOM MODIH IPOMCXOJHTE PA3pPBIBBI M paCTAMe-
HHAA CJI0eB B BepxHell MaHTHH U 3eMHOH KOpe, IHCIEePrHpOBaHue
M paciaBleHHe Mace, AMHaMoMeTaMopduuyeckoe TedeHue, o0-
pazoBaHue (POHTAJNLHEIX TIOSCOB CHATHA (CKIajdaTOCTh, CMA-
THe, NIaPhAMKHM U T. II.) H THUJIOBEIX oOsacTeii pacraskeHud (rpa-
GeHOB).

4. MexaHu3M PaAa3BUTHSA reoMOTrUYeCKHUX
CTPYKTYDP—TreoTEeKTOHOTEeHOB Hasaxcrana — Ha Mec-
Te I'TI3 obecrieuuBan He TONLKO BEePTHKAJIbHOE IepeMelleHHe
BelllecTBa M Pa3yIlJIOTHEHHe BepxXHei MaHTHH, HO M HX pocCT
BJIaTepalbHOM HaNDpaBJIeHHH, oONlee paciiupe-
HHMe c pa3fBHTaAHHEeM NpUJAeralnimux 6JJO0OKOB u
MX rpaHUTH3ANUe R (cManuTusanus), o6pasoBaHneM 1IH-
POKOii pelieryaToii MarMaruianiu (TaK Ha3BIBAEMBIl BHereo-
CHHKJIWHAIBHBIN MarMaTiaM) OKPYKAIINX DJIOKOB.

5. DurcupyeMble Ha TI'e€OJOrHYECKUX KapraxX pasioMEl, B
TOM YHCJIe KPYNHBIE, IPEJCTABIAIOT COO0HM pPe3yJabTAT VIIPYTHX
pedopmanuii 3K camoro mozgHero mepuoja W TO BO3PACTY B
cBoeM OOJBHIHHCTBe ABASIOTCA Me3oKaiiHoaoWckumu. Ilo HUM
NPOUCXONMIN HAKJIOHHBIE U CYOropH3OHTAJNbLHBIE CMEIIeHHA
reo0JI0KOB B MezoKaiiHO30e ¢ 06pasoBaHUEM B TBHIIOBLIX 30HAX
PacTAXKeHUA KOHTHUHeHTaNnbHBIX NPOrudoB — rpabeHos.



2 I'nraea 2

Cucmemamura
2€0MeKmoH02eH08

DNeMeHTAMU TeoTeKTOHOreHa HABIAITCH (OpMAIMOHHBIE TeJa
CeilMMEHTHOI0, MarmMaTHYeCKOro M MeTaMOop(dHYeCKOoro IIPOMC-
X0 JIeHHs, PA3JIOMbI pasHhIX MaciuTaboB, B TOM 4HCJI€ MPOHH-
Kalliue B MaHTHIO, a 4dalle cHCTeMa pas3jioMOB (OTpeIBa, CKO-
J1a), B0HBI CMATHA — JAMHAMOMETAMOPHUYECKOTO TEUYESHUS Be-
1ecTBa, TPOTH — OCeBble, JUHEHHBbIe, Y3KHEe, KOpbITOOOpa3HbIE
rpafeHsl W MX 3anojinenue, DOPTOBBle YacTH, OOBIYHO BOBJIEKA-
eMble B JIBHJKeHUS II03[[Hee, M CHHXPOHHO ofpasyioniuecs
CTPYKTYPHO-DOPDMAIIMOHHEIE 30HBI H II0ACA CKJIAIA4YaTOCTH, Me-
TamophHaMa U MarMaTuama. Bedg sTa MOOMJIBHAA CHCTEMA B 1e-
JIOM, OXBATHIBAIOIIAA BCe cJion B nmpenenax 3K, nmeronias B pas-
pese GopMy KJHHA ¢ OCHOBAHUEM B BepXHeil MAHTMH, N0 BEPTH-
KajJu TpejCTaBieHa KOJOHHOH npeodpasoBaHUMA
(puc. 14).

Kononna mpeofpazoBaHusa HaMH YCIOBHO, 10 KadecTBeH-
HOMY PAa3JHYHIO IIPOI[ECCOB, COOTEETCTBEHHO CO CTPOEHHEM TIeo-
TEKTOHOTEHA, pas3fensieTcsd HA TPH YaCTH: H WK H 10 10 KOpPHe-
BYI0 — B IIpejesaxX BepXHei MAaHTHHM M OCHOBHOIf YyacTHU Oasanib-
TOBOTO CJ0f, CPpeJHIO0 — RepXHell dJact ©a3ajlbroBOrO,
BCEro JHOPUTOROTO U TPAHHTHOTO CJIOGB U BEPXHIOI0 — B
npefeNax CeJUMeHTHOTO ciod., MeXaHuaM BceX IIPOLIECCOB B
KOJIOHHE Tpeobpa3oBaHus olpefieliser Xapakrep, Maciurabbl u
Tun uaMeHeHus 3K B JanHOoil obiactu M caMoOro reoTeKToHOTe-
Ha. Takum o6pasoM, B cocTaBe BHOBb 06pa3oBAHHOH CTPYKTY-
PEBI COIEPIKATCH CIeyIOIIHe 3JIeMeHTHI §

a) nepepaboranHBIe JpeBHHE OJOKU, coCTOsUIWe W3 THO-
puUaHOrO MaTepuana (KOPOMaHTHIHEIE) ;
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6) penMKTBI IpEeBHHX OJ0KOB, YaCTHYHO COXPAaHMBIIHE
CBOIO CTPYKTYPY ;

B) BHOBE 00pa3oBaHHbIe IeOJOrHYECKHe Teaa 34 CUeT HOBO-
ro marepHasia — 0caZl0YHOro, BYJIKAHOTEHHOT0, MHTPY3WBHOTIO,
MeTacoMaTHYeCKoro, IMOCTYNMHBIIEro M3 BepXHed MaHTHHM, TIY-
Ooxkux ropusorTor 3K u chopmMupoBaBmIMXCH TIaBHBIM ofpa-
80M B CpeAHeli ¥ BepXHel 4acTAX KOJOHHBL.
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Puc, 14, Cxema paspactanusa reorexronorena, I, II, III — orgensuuie
30HBI.

ITocKoNMbKy HMXKHAS YacTh M HHIKHAS NONOBMHA CcpenHeif
YaCcTH KOJOHHBI IpeoOpaszosBaHUA MO CBOEMY XapakTepy MOTYT
OBITH OJITHOTUNHBIMM ¥ B OOJBIIMHCTBE CJHyYaeR [Jf Hemocpea-
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CTBEHHOI'O MCCJEOBAHHSA II0OKA HEJOCTYIIHBI, TO pAasieleHue,
eCTEeCTBeHHO, CTAHOBHUTCHA BO3MOJKHBIM TIJIABHEIM 00pasoM IO
reoJIOTHYECKUM HOBOOOpa30BaHMAM BEPXOB cpeiHell M Beeil
BepxXHeill Y4acTH KOJOHHBI.

Hcexopsi U3 o0IIMX MONOMKeHUH 0 IMIYOMHHBIX IOJBHMKHBIX
30HaX, MPUYMHAX HMX BOBHHKHOBEHHSd, TJIyOHHE B3apOoKIeHHA,
YCIAOBHAX GQODMUPOBAHUS TEOTEKTOHOTEHOB, MOXKHO IIpeiJio-
JKHTE TAKYI0 MX CHCTeMATHKY, 0eps 3a OCHOBY OZMH M3 IJaB-
HBIX KayeCTBEHHBIX IPH3HAKOB M JOMyCKas, YTO II0 OTHOIIe-
HHI0O K HEMY BCE OCTaJIpHBEIE MeOTEKTOHOTeHBI ABIAIOTCA TOJ00-
HBIMH.

110 BOBPACTY

ITockoabpky 3K KoHTHHeHTalLHOIO THIIA YiKe CYIIecTBOBANA B
apxee (cpepu apxeifickux OJOKOB OTYETIMBO VCTAHABIUBATCH
OpPHEHTHPOBAaHHEIE JIMHeHHBIe reoJlorHdyecKue CTPYKTYPHI), IO-
CTOJNIBKY MOXKHO OMKHAaTh, uTo MexanudMm I'TI3 geiicTBoBan B
ToM ke oOlleM HanpasieHHH AUddepeHIUATNN BellecTBa M
HapamuBanuu 3K B apxee, KaKk M [o3JHee — B IIPOTEpPO30e H
danepozoe (Heoree).

K apxelo npuHATO OTHOCHTH CTPYKTYPSHI ¢ BO3pacToM Gojee
2500 maH. JgeT (TeKTOHHYECKHMe KOMIIJIEKCHI — CAaMHILI, HYK-
JeHuprl), ¥ nporepos3oi — 2500—600 mau. ner (HesoMopubI,
KapeJupsl, caTnypuasl, apaBammuzaer; Ilameii, 1965). Vuurs-
Baf, YTO BO3PACTHEIe O0PAB0BAHUS CTPYKTYPHBIX KOMILJIEKCOB
pPa3HBIX NOJABHMKHBIX 30H IPOCTPAHCTBEHHO YACTO COBMEIAOT-
cf, B3AMMOOTHOILIEHUS MEMKJAYy HHMH He BCerja KOHTPACTHBEI W
YeTKO YJIABIMBAIOTCH, [eNecoo0pasHo XPOHOJOTHMYECKH VBA-
3aTh MX ¢ o0IIel B3aKOHOMepHOH IUKIHYHOCTHIO TEKTOHHYe-
CKMX JBUMKEHHH Ha miaHeTe. OTHOCHTeJNbHO MOCHAENHEeH OHH BO
BpeMeHH OyJyT JHIOb He3HAUYMTEJIBHO CMeIIAThcA B TY M APY-
ryi0 CTOpOHY, HMesl B BUAY 3ana3abiBaHue JedopManud oT poc-
Ta HaNpAMKeHWH, UX NPOCTPAHCTBEHHOE ROJHOBOE DA3BUTHE H
MOCAeAYIONIYIO peJlaKcaluio ¥, HAKOHeIl, WAYIIHe HelpepPHIBHO
CMeNieHlHs KOHTHHEHTOB M OoCeli BpalleHHs reoHja. 3a OCHOBY
MOTYT OBITH NPUHATHI MEranuKJIbl, aHOMAaJHCTHYECKHE IepHo-
Jbl, MOJHBIE M Majble IHUKJILI, paccuuraHHsie I'. II. Tampaszsa-
HoM (1967), JI. 1. Mlankynem (1968), orwacru A. B. Jlomaikum
(1969), ¢ yueToM emre onpefeleHHOro BPeMeHH Ha (opMHUpoBa-
HUe CaMUX Pe0TEeKTOHOTeHOR,
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Tabauya 4

JAnuTeIbHOCTh TEKTOHHYECKHX MHKIOB HA 3emie, MIH. JdeT

AsnTop ITeruoanyuocrs
Texrypmacckoit
ITepuon I'.Il.Tampassu | JI.KU.ITan- cucrenut (Iep6a,
(1959, 1967) | xyas (1958) 1968)
Merauugn 800—900 860 900
Homu st LHKEA 200—220 215 570, 480, 230
AHomanucTHYe-
CKUIl mepnoj 176 172 140
Manbie IHKJIbL 80 86
63 €4 56—40
44 43
20 215 28—19
10 10,5—11 10
5 5
1 1 meHee

IIpumeuanne. 1. JeneHne MaJbIX IHKJIOB HA IE€PHOABI AJIUTEJH-
HOCTBIO A0 D—10 MJH. JeT mpaKTHYecKH MoKeT o0bACHHTH CAMYH pasHool-
PasHYI NMEPHOAMYHOCTh B PABBHTHU CTPYKTYP, o0Jafaomnx NOJHBIMH H He-
MOJNHBIMM rHneprpodupoBaHHEIMHA nepuogamu. 2. HuskHAA rpanuna npegmno-
ciaejHero Meranukjia — BepxHuWii pugeit 1100 man. ner (aas Texrypmaca
b1 npunsr 1050 man. net), BepxHss — 240 maH. mer Hasaja, Ha pybexe
nepmu ¥ Tpuaca. 3. B rabimue ykasaHbl NpUOMIHIKEHHbIE JaHHBIE HCXOAA H3
XpoHoxorudeckoii wkansr 1964 r.

IlepuoguunocTts B aBuKenuax 3K moarsepxgaerca, TIOMUMO
reoJIOrHYeCKuX M GHONOrHYEeCKNX JAHHBIX, TAKMKE MHOIMOYHCIEeH-
HBIMU OIpeAe/IeHUAMH PagHMOoJOrMUYecKoro BO3pacTa MarMaTH-
yecknx (opmanuii u xkommaexcos, [axe nmo Kaskazy, c ero
CHOKEBIMH B3AaHMOOTHOIIEHHAMH BCIOBIIIEK, NePHOAHYHOCTH
marmatuama onpezgensierca B 90—100 mau. ner u Goxee Apo6-
Hasi — B 45—50 muu, ner (Papxesuu, 1969). Ina CerepHoro
Taunp-lllana u JPKyHrapum INepHOIMYHOCTH TIPAHUTOUIHOIO
marmatTuama cocrasiader 100, 60—40, 30—25 man. mer (Illep-
6a, Cenunno, Kyapamos, Epmoe, 1968). AnanoruyHsie JaHHBIE
mbl uMeeM 1o IlenrpansHomy Kasaxcrany, B ToM uucie 1mo ¥c-
NeHCKo#H 30He (AbGapaxmanos, Crenanos u ap., 1968). Hakonerr,
0 NEepHOAHYHOCTH MOJKHO CYAHTH IO TajJleoMarHeTu3aMy, B 4acT-
HOCTH II0 UHBEPCHUAM TeOMATHHUTHOIO MOJs, (AKT MOABIEHHS
KOTOPBIX YKAa3BIBAET HA PE3KHe HADYIIeHHA T'eoJIOrHYecKoil 06-
CTAHOBKH, HBMEHEHHA TIOJ0KEeHU S ITOJII0COB.
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Kax cosepurenno cnpageanuso ormedaer I'. II. Tampassau
{1967, crp. 11), «B cuny KOCMHYECKOH B3AHMOOOYCIOBIEHHOCTH
BPEMeHH HACTYIJIEHUS IeOKPATHYECKHUX W TaNaCCOKPATHYECKHX
BI0X Te0TeKTOHHYECKHe DTANLI ABISIOTCA IIOYTH IIOBCEMECTHBI-
MH (pacmpocTpaHfAsfCh IO BCEMY 3eMHOMY WIAPY), pasaudasch
JIMIIb B YACTHOCTSX, OHH OXBATHIBAIOT T€M CAMBIM KaK I'e0CHHK-
JIHHAJbHBIE, TAK 1 MJIaTOOPMEHHbIe PerHOHBI». ‘

OTclofia TONBITKA HEKOTOPHIX HCClefoBaTelleil OrPaHUYHTH
pasBuTHE CTPYKTYDPEI PaMKaMH OJHOH Kakoii-nubo «crabunmaa-
IUH», & CAMO Pa3BUTHE «TeOCHHKJIMHANEli» CTABUTE B 3aBHCH-
MOCTH JHIIb OT HEKOTOPHIX (haKTOPOB YWHCTO BHEIIHETO IIPOSB-
JIeHHA B CBOeil OcHOBe HempaBWJbHa. Henbss aBTOHOMU3HUPO-
BATH HH CTPYKTYDPEI, HM HX YACTHBIE DTAIIBl, U30JIHPOBAB HX OT
O0LIeIIAHeTAPHOTO PA3BUTHSA. DTO XOPOIIO, B YACTHOCTH, ITOKAa-
sana B cBoeii cratse H. A. Kprios (1969).

IIo coBMelIeHHIO Ocell BpAIlleHHsA SeMJH M Oceil CHMMEeTpHHU
A. B. Jomuuxwuii (1969) onpegenser Bo3pacT 2M0X CKIATYATO-
CTH U JAaeT cJeAVIOUIVIO TePHOAN3aIlHI0 TEeKTOHHYEeCKUM IIUKJIaM,
yraaasiBaromuMes 8 150 MaH. JeT KaKabIi:

3150 2400 1650 900 150
3000 2250 1500 750 0
2850 2100 1300 600
2700 1950 1200 450
250 1800 1050 300

OIIEHHBAfA CPEJHIOI0 CKOPOCTh NepeMellleHHd IOJI0COB B 5 CM
B roj.

Ilpennaraercs emje M HOBaf IIIKAJA BO3PACTHBIX IIOJApasfe-
‘JeHuiT goxkeMbpua mo MarepuanaM Asuu u Ascrpanun (Bopy-
KaeB u ap., 1969). BepoaTHo, ¢ yCOBEPIIEHCTBOBAHUEM OIIpefe-
JICHHIH PaZiHOXpPOHOJOIHYECKOT0 BO3pacTa U 3TO AeleHHe Oymer
nepecMOTpeHo, BaXHO OTMETHTH HaJH4YHe A8 J0Iae030sd IIe-
puoanyHOCTH ¢ paspeizoM 0,9—0,5—0,2 mapa. aer.

C y4eToM IHMKIUYHOCTH MOKHO TIPe/ICTABATE ofmIyio mepHo-
AUYHOCTE TEKTOHMYECKHMX ABMsKeHHii (cM. Tabux. 5).

Has obmeit cucrematuku I'II3 1o BpeMeHH, O4eBHAHO, He
"HYKHBI Ipo0HBIe 3TAIBI, ABJAIOIIHECT YACTHI0 00MIEro II0JHOTO
1uKaa, a HeoOxoguMo O6paTh Bech NEPHOJ CTAHOBIEHHA PEOTEK-
ToHOreHa, (OPMHUPOBABIIErOCH HA IPOTSKEeHUH pa.qa MaJIbIx
UHKJI0B 10 5—10—21 MH. JeT KaKIblii, L
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Ta6auya 5
Ofman NepHOAHIHOCTE TEKTOHHIECKHX HHEIOB

Tpanuta  Ippawuna nmosmux| Texrormweckuit xommrexe
opa MeramuKIOB, | u MajnbIx I(MK- = 4 s A
et g 0B, MIH, HeT (¢asa TeKTOHOTreHEe!
Apxeit 3680—2820 | 5 wuurmOB Hygaenas

2820—1960 | 5 mnurIOB CaaMHABI, GeI0MOpHLL
IIporeposoit 1960—1100 | 5 uEKIOB Kapemuasl (axkuTKaHumgsl, Tro-
THZBI)

1100—240 1100—928  [1-it pudeiickuit (caTnypuabl)
928—756  |2-i1 pueiicknii (apasananmbi)
T66—684  [3-it pudeiicknit (apasanaugb)
Heoreit 584—498 Baiikaasckmit

(dbaueposoit) 498—456 Canaupcruil (capauHcrmii)
4556—412 TaroHCKHIE

412—369 |IlosgeexanegoHCKWID
369—326 |PammerepuuHCKHIl

326—283 |CpexpmerepuuHCKMi

283—240 |IlospuerepumHCKMIL

240 240—197 |Kummepwuiickuii
197—154 ¢
154—111 «
111—68 Agcrpuiickas dasa
68—25 Jlapamuiickas ¢asa
25 IToagHeanpnmiickas dasa

B03M0XHO, YTO OTKJIOHEHHS OT NPOJOJIKHTEILHOCTH O00JB-
IIOr0 W IOJIHOTO LMKJIOB BBIBBAHBI CMEIUEHUEM KPUTHUYECKHX
mapaJjieneil BeJe[CTBHe CMeNleHUs OCH BpAallleHus SeMIH Ha
90° B Teuyenue masoro mukaa (45—>50 maH. Jer), B pesyabTare
Yero CMEHAIOTCS HANPS:KeHHdA ciKaTHuig — pacrssxenusa (Paasu-
B, 1965). HaMenenue paguyca 3eMJIu MPOUCXOAUT mo Golee
KpaTKOBPeMeHHBIM murjJIaM. pyrue mccaegosarteaun (fAHos,
1965) oTpuiialoT MUrpaIuio IOJIOCOR, Apeiid KOHTHUHEHTOR, M3-
MeHeHHe 00beMOB 3eMJIHM Ha OCHOBAHUM JJIUTEABHOCTH CYILECT-
BOBAHHUI CHCTeM TIyOHHHBIX PA3JOMOB. OJTH BO3pajkeHHd He-
COCTOATENbHEI, ITOCKOJIBLKY CaM PeXHUM INPOABIEHHSA pPasioMOB
BO BpeMeHH HeoJHHakKoB. Yrto ke Kacaerca I'Il3, To ux passu-
THE SBHO IHKJIHYHO.

Hauanom dopmupoBanns I'TI3 MoKHO CUHTATE IMEpPHOL MeK-
Iy TpeibIAyImeil KOHTHHEHTAJbHOM MOJaccoil OporeHHoro ara-
Ta ¥ BOBHUKHOBEHHEM DABJIOMOB U TPOra, OOBIYHO ¢ MOPCKHMH
ocagKaMi, KOHIIOM — 3aBefIleHHe KOHCOJMIAIINH OporeHa, IO-
ABJIIEHHEe MoJacec ¢ O'a:ianbmn,namn (A1a MOABMAKHOM 30HBI IOJ-
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HOTO IMKJa passuThiA). Ecau e 10 21oro 0blla KOHTUHEHTAJb-
Has Kopa, TO PaspblBBl M 3apOKJEHHe TpOra IIJH B HaJalle H
3aBeplieHie — Ha CTAJAUM OKOHUAHHUS TIPaAHUTOMIHO-IIEJOUHO-
ro marmatuama. Ho Bce aTH Aeraiu moTpebyloTca IAaA yTOUHE-
HHUs BPeMEHHBIX IPAHHUI] OTAENbHEIX cTpyKryp. Celivac e paa
00IIeil cXeMBI MOMKHO OTPaHHYHTELCHA JeleHHeM TIe0TeKTOHOre-
o KazaxcraHa Ha clefylollyie BO3PACTHBIE T'PYIIIEL.

I. Apxeiickne B siipax JpPeBHHX OJOKOB; BBIJENAITCI yC-
JIOBHO (M3-32a OTCYTCTBHS NATHPOBKH) mo dparMeHTaMm rHelico-
BO-aM(pUOONMUTOBOTO KOMILIEKCa, SKJIOTHTOB M KpHCTAJIIHYE-
CKHMX CHAHIEB; CUJIBHO NepepaloTaHBI, BEPXHUE U JlaKe CPeJHIe
YacTH KOJIOHHEI CJeHYJIHUPOBAHBEI, COXPAHUIHCE B OCHOBHOM
TOJNBKO HUMKHUE W oTOMYy OoJsiee APoGHO IOKA He pasfelswnTcd,
XOTH MOKHO HAMETHTh IHKJIBI IO 001Iell cucTeMaTHKe,

II. Iporepo3soiickue 3aHUMAIOT SHAYUTENHHYIO YaCTh Ipes-
nux 6aoxor Kasaxcrama, o6BIYHO COIJIACHO MX BEITAHYTOCTH B
cyOMepH/{MOHANIBHOM M  CeBepo-3amafHOM  HANpAaBJICHUAX
(Ypansckue, ¥ayray, Hmycansl, Hanaup-Hajimanckuii, Baxa-
xamckmii, Axbacrayckuii, Texrypmacckuii, Kaparayckuit u
Ip.), pe:xke B mrupoTHoM (Taup-I1llans). JIninob B OTHENBHEIX CHIY-
YafX MOMKHO OTAEIHTH OT PAHHUX, MNIABHBIM of6pasoM 1o Gomee
cnaboil cremeHn MeraMopduaMma, mopox. BeneacTBue MHTEHCHB-
HOf TeHyZallui, KaK TPaBHJIO, MPEACTABIEHEI JIUNIh BEPXU Cpeji-
Hell YacTH KOJMOHHBI npeobGpasopanus. Hepeaxo mepepaGoraHbl
KaJeJOHUIaMU ¥ PePIIMHU /2 MU,

ITI. Ianeozolickme HaubGonee pacrnpocrpaHensl B Kazaxcra-
He, BeilensroTesa KallefOHCKHe BooOlile, a cpeau HHX — paHHe-
ramegoHckue (Cm—O) u mosgHeranegoHckme (S—D), zarem
TrepIUHCKNe, HEOrAa panHerepuuuckue (D;—C)), cpepnerepumx-
ckue (Co—Cs) unu nosauereprnunckue (C;—P—T)).

IV. Mezokaiino3oiickse, KHUMMepHHCKHe (CHCTeMEBI Meso-
B0JiCKMX rpabeHoB) M anbnuiicKkne (TPeTHYHBIE U COBPEMEeHHEBIE
BEICOKOTOpHEIEe Ienu Anras, [Dxyarapun n Tars-Ilans).

Bosmosxuo u 6osee xpobHoe HelleHHe MO OTAENBHEIM IHKIAM
TeKTOreHeza JIHIIEL AJA TeX claydaeB, Korjga OpMHpPOBaHUE Ieo-
TEeKTOHOICHOB 3aKaHYMBAJOCh HA OIpeJAeIeHHOM aTalle, U Tpa-
HUI[BI 3TH BIOJHE OTYETJHWBBI, Yallle jKe HU3BECTHBI CIyYaW IO-
JAUIMUKINYHOCTH, TOrJA CTPYKTYPHI MOIYT IOJAYYATH CMeIIaH-
HOe Has3BaHWe (KajleJOHCKO-repIHHCKNEe, KHMMEpPO-alblIHiicKue,
PaHHe-cpeJHerepIUHCKHE | T. 11.).



110 CTAJTUAIM PA3BUTUA

B cpoe Bpems 0. A. Bunubuu (1955) npenmosxun mepuoj pas-
BUTHS TeOCHHKIMHANBHBIX CHCTEM JeJHTH HA OT[eJbHBEIE CTa-
JHN: paHHMe, cpeiuue, nozzuue. Ilo3fHee BMeCTO TpexX cramuil
eTajy BBIIeASATH NMATH: HaYaJbHble, PAHHHE, CPeIHNIE, MO3JHUE,
KoHeuHele, KaKue mpolleccel BKJIAOBIBAJIHCHE B OSTH TI'pajanuH,
obmrenssectHo. Jlymaercs, 4To M s pasfeneHus mepuoga Gop-
MUpOBAHMA T'EOTEKTOHOreHA TaKKe IellecooOpPasHO BBIJEIATE
BpeMeHHBIe KadecTBEHHBIE CTAXHH, NIPHYEeM MCIONL30BATE YiKe
YTBEPAMBIIYIOCS M ACHYI TepMuHOJOoruio. Ha mepBeIX mnopax
MOIKHO TPUHATE TPEXUIIEHHOE JeNeHNe.

. K pamHeill cTagHu Pa3sBUTHA OTHOCHTCA BPEeMSA 3apOiK-
penua I'TI3, BeIpasxaioleecAd B paspajke HANPAMeHUH pacTHda-
senua 3K B Buge ofpasosaHus CHCTeMBI pasjioMOB, Iporuba-
muit 3K, Tporos, GanuambHEIX W (HOPMANHOHHHIX 30H (00BIYHO
TPaHCIPEeCCHBHEIX), MArMATH3AIHH HMMKHel YacTH KOJOHHBI U
mogBIeHua 0azaJbTOMJHOrO MarMarTHaMa B ero sthdysusHoit
MHTPY3UBHOH dopmax OOBIYHO B BepPXHEH YacTH KOJOHHEI IIpe-
o6pazoBanusa. Bepxwueil rpaHuneil panHeil cragun ABIsgeTca 00-
miee IpekpaliieHue NpolieccoB, CBABAHHBIX C PACTAMEHHEM, T. €.
ONYCKAHUH M CONpAMKEHHBEIX ¢ HUMH MarmaTtHaMa (aHzesuT-0a-
3aJBTOBOTO BYJIKAHH3Ma, MOABIAIOTCH rabbpom/bi, MHOTZA TH-
nepbasuThl) ¥ ceguMeHTanuu. Ilponecckl MarMaTu3sMa MMEIOT
OTKDBITYI0 (opMy (BYJKAHH3M), MONY3AKPBITYI0 (HHTPY3HH B
BEPXHIOI0 YACTH KOJIOHHEI), BAKPHEITYIO (MarMaTH3anHs B HIK-
HHuX crosax 3K).

Taxum o6pa3oM, paHHAS CTAXHA PA3BHTHA TeOTEKTOHOTEHA
B pAe CIYy4YAaeB MOYKeT ObITh CONOCTABJIEHA C I'eOCHHKIHHAJE-
Hoit., IIpeobpasoBanue 3eMHOM KOpBI BaKJIIOYAETCH B HHTEHCHE-
HOIf BePTHKANBHONH MUrpDAIdM BellleCTBa M3 BepxHeil MaHTHU, B
HapaIIMBaHMH CHUZY 0a3aJbTOBOTO M CBEPXY CEeZHMEHTHOTO
CJIOEE.

B cpenxH00 cTapguio (MHBEPCHOHHYIO) HAYMHAIOT IIpe-
061a1aTs Ipollecchl CKATHA, BOZHMKAIOT IepeMeHHBIe M BOCXO-
AAIMEe ABHIKEHWS BCeil CHCTeMEBI, JaTepalbHOE COKpalieHHe,
NpUBOAAIEe K CKIAAK0o0OpasoBaHMio, cMATHIO, Hazsuram, Ce-
OAUMEHTAIIMS HOCHT JIOKANbHBIM yMEpeHHBIM XapakTtep, dauu-
anbHO pes3Ko Ma3MeHunBa., MarMaTuaM IIpoJOdMKaercs B MOMeH-
Thl pacTAMKeHHs B BYJKAHWYECKOH M HMHTPY3UBHOI ¢dopmMax,
COCTaB €ro CTAHOBUTCS CPeAHMM — JHOPHT-IPaHOLHOPUT-aHJe-
BUT-JAIUTOBBIM,
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IIpeo6pasoBanue KOJOHHBI M3-3 HAKONIEHWS DHEPrUH IpPH-
obperaer OoJee IMPOKMII XapakTep: HAPAAY ¢ HapallHBaHHeM
cnoa 6GasaapTa CHH3Y, (GOPMHpPOBAHMEM <«KOPHEH rop» ero
BEePXHAA 4YacTh IlepepabaTbIBaeTcA B CJHOH <« HOPHTa», YBeJH-
YHBAETCA B MOL{HOCTH M CJIOH rpaHHMTa BCHeJCTBHE MarMaTis-
Ma W MHTEHCHBHO NpPOABJIAAEMOro MeTaMOpdu3Ma, YILIOTHEHHHA
HUKHeH YacTH CeIUMEeHTHOro cjof. BepTukalbHad MuUrpamus
BellecTBA IIPOHCXOJHMT IIOCTOAHHO, XapakTep u Maclutadel ee
HECKOJIbKO MEHAKITCH B IAPOKCH3MAJBHEIE U MeKIIapOKCH3-
MaJbHBIe MepHOABl (B TOM 4YHCHEe OTKPBITBIH MarmMaTuaMm —
BYJIKAHM3M, BBIKHMauue MHTPy3Hil). CocTaB MarMaTHTOB pas-
BHBaeTCsS DBOJIOIHMOHHO B CBA3KH C BOCXOAsIell Murpaumeit
ouyarosoro ¢ponra. I'paHuleii cpejgHeii craaum ABIAIOTCA pes-
KOe COKpallleHHe CeAUMEHTAIIMH ¥ YacTHYHAsS KOHCOJXHAALHS
CTPYKTYD B BepPXHei YacTH KOJOHHBI.

BunoaaH»wio cTaJuio (OporeHdavio) NpojoKaiT Hei-
CTBOBATH WHEPIMOHHBIE CHUIBI, TIPOUCXOAUT NOAHATHE KOHCOJH-
AMPOBAHHON CTPYKTYPHI HAJ Pa3yIJIOTHEHHOI BepXHell MaHTH-
eif B IMepeMeHHLIX YCIOBHAX CKATHA — pPaACTAXKeHHUdA, co3JaHue
TIOJIOKUTENBHBIX (hopM penbeda (ropoobdpaszoBaHue), cepuy pas-
somoB. CexmMeHTOreHe3 cMeHseTcsa JeHyAaluei, (GopMupoBa-
HHeM MoJaccel. MarmaruaMm B 6oJiee IKECTKOII cpeje HMeer
XapakTep OCTaTOYHOro (mpoAyKThl muddepeHnUalUl 04YaroB B
rpaHUTHOM cJioe) M Sk3oTHUecKkoro. Ilepselii faer rpaHuT-IHNA-
PHTOBBEIE MATMBI C IOBBINIEHHOMH IIEMOYHOCTBIO M 3aHHMAaeT 00-
WHpHBEIe 007aCTH, a BTOPOH sABIgeTcs MpoAvEToM Goxee ray6o-
KHX DEIUKTOBBIX OYAroB, CBASHL KOTOPHEIX C BEPXHHMH TOPHI0H-
raMu ofierymyack Giaarofaps cMeHe IIACTHYECKHX xedopma-
Ui yNpyrHMH, ¥ MMeeT IeCTPHI, B 00uleM auopuT-6a3albro-
BEIH COCTaB C OTKJIOHEHHMEM B CTOPOHY IIENOYHOCTH. POPMEL
WHTPY3Uil TPeUIHHHbIe.

Bocxogamue auikenus auddepeHIUPOBAHEL JJIg Pa3HBIX
6JI0KOB, B KOHIIE CTAAUM 3aMeAnANTCA W IPeKpallaloTcd ¢ Io-
cleAyIomMUM HeOOJIBIINM ONYCKAHHEM BCHAEACTBHE TIepenoabe-
Ma 3a cuUeT MHepIMM, 3aTeM HacTyllaeT Mepuoj ypaBHOBEIIHBA-
HHA CHCTEMBI, KOTODBIH MBI OOBIYHO HasbiBaeM IaaThopMeH-
HBIM, X0Td matdopma TpebyeT HECKOJNBKHX I[MKJOB Da3BUTHA
nepeuunoil 3K. llpasunsuee stor nepuox HaspaThk dHeiiporeHu-
YeCKHM, .

YmoMAHYTEIe TPH CTAJUU CO3ZAIOT MOJMHEBIH HHKJI pasa-
eutua I'll3, dopMupyomeil reoTeKTOHOreH, B TEYEHHUE KOTO-
pPOro mnpoMcXoAun0 o0o0BEMHOe paspacTaHHE TIe0JOTHYecKoit
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CTPYKTYPBI, 00pa30BaJICs CKIaA4YaTo-MarMaTHUeCKHuil Hoac, 3eM-
Ha# Kopa npeo0pasosaiack ¥ 3aHANA OoJiee BBHICOKYIO CTYIEHb
passuTHA. B TO jKe BpeMa Kaxjad cTajus caMa mo cefe B 5I-
COKOPDUTMMUYHA U COCTOUT UB CEPHUM PUTMOB CHATUH —
PACTSKEHNs, IOGHATHIL 1 ONMyCKaHHIl, MaJblX IHKJIOB CO CBOH-
My SHepruei, mMacmiTaboM H NPOJOIKHTENBHOCTHIO, KOTODBIE
MOJKHO OTHECTH KO BTOPOMY, TpPeTbeMy, YeTEePTOMY H T. A. IIO-
pAAKaM, cO BpeMeHeM OT AeCATKOB MHJIJILOHOB [0 THICAY JIeT U
MeHee, KOTOPEIe JOKYMEHTHPYIOTCA TIe0JOTHYeCKHMH 00paso-
BaHUAMHM TeOTEKTOHOI'eHA (CI0M U PATMBI OCaAKOHAKOIVIEHUS,
askl MarMaTHU3Ma, IIHKJIBl ByJKaHH3Ma, CcrajlHH pynoolbpaso-
BaHHL U T, A.). YeM MeHBIE PHUTM, TEM Ha MeHbIlee NPOCTPaH-
CTBO OH HENOCPeACTBEHHO DPACHPOCTPAHAETCS M TeM MeHBIIe
CHHXDOHHOCTH B [IPefesiax BCeil MOABHIKHOM CHCTEMEL.

K reoTeKTOHOreHAM OJHOTO TOJHOTO I[UKIA PA3BUTHSA MOMK-
Ho oTHectu YcneHcrui, Kanfa-Hapoiveruit, Pygmo-Anraiickuii
U Jpyrie.

Hsgecrel cayvam, xorga I'TI3 we mpoxomguT IOJMHOrO IMEK-
Jla PasBUTHS, 3aKAHYNBAET ero paHee JHO0 HAYMHAET IIO37HEee
BCAeLCTBHEe HAapyIIeHWs OOUleNIaHeTAPHONE CHHXDOHMBAI[HH
0/ BINAHUEM MECTHBEIX HapylIeHuii (B ToM umcie Apeida reo-
6noxoB). B cBsizu ¢ STUM MOKHO BBIJIEINTE TI'€OTEKTOHOTEHEBI
HOMHOIO U HENMOJHOIO IMKJIOB Pa3BHTHS U OTJeJb-
HBX CcTagHii passuThHd (paHHel, panHel — cpejHeil, cpej-
Heil, Mo3xHei), KOTOpPEle HauboJiee IOJHO IIPelCTABJIEHEl B Ieo-
TEKTOHOTEHE.

Pugrossle 30HEI, HapHMep, ABIAIOTCA PeTHKTAMH DaHHeil
CTAAHK PA3BUTHA TIeOTEKTOHOTeHa, He3aIllOJHeHHBIMHU B cpel-
HIOK MHBEPCHOHHYIO H NO3JZHIOI OPOTEHHYIO CTALUH (HeZopas-
BUTEIE TeoTeKToHOTeHpl 3abaiikanns, Bocroka CCCP, Adpukn
u Op.). 9TH PeNIuKTHE MBI HepeAKo BCTpedyaeM W B Hasaxcraue,
XOTBb U He CTOJb APKO BEIPaKeHHEBIE,

Teteporennocts 3K, ee HeoanopogHOOIOKOBOE CTPOEHME,
TMOBTOPHOCTE JedopMalinii HepeJKO CMOCOOCTBYIOT IPOCTPaHCT-
BeHHOMY coplajgeHuio Ooiee mozgrux ['TI3 ¢ Gonee pagHUMEA —
TO, YTO MHOTZA HABBIBAETCA YHACTIeJOBaHMEeM. B sToM ciayuae
HIET JYAaCTHJYHAs IepepafoTKa IIPesKHEr0 TIeOTEeKTOHOTeHa, a
HOBBIII pazpacraercsa JuG0 0 NPOCTHPAHHIO, HapamuBasg B
OIHHY TPEMKHION CTPYKTYPY (2LITOHMPOBAHHEIN ITOJIHITHKIII-
YeCKHH Te0TEeKTOHOTeH), JJH00 IPUMBIKAET ¢ OZHOH MIH ¢ 06eux
CTOPOH K npemueMy. Ilpu STOM IPOHMCXOOHT paspacTaHHe CHC-
TEMBI B HIMPUHY — OAHOCTOPOHHEe Jubo cuMmerpuuHoe. O6pa-
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TN TETT———

3yeTcA CHCTeMa CJOMHOTO TOJMUIHKINIEeCKH-30HAJBHOTO Teo-
TEKTOHOTeHa, B KauecTBe IIpuMepa MOMHO IpuBecTH Anraii-
ckumit, Yy-WUnwmitckuii, TekTypMaccKuil reotrekToHOreHbl, o6pa-
sopannbie I'TI3 kanmefloHCKOro M repIHHCKOTO IIHKJIIOR,

II0 MEXAHU3MY PA3BBUTHUA

Adna seex I'TI3 B camoM Hayase pasBUTHS XaAPAKTePHO MOABIE-
HHUe y3KOr0 JHHEeHHOro TPOra WM BRITIHYTOH CHCTEMBI TPOTOB
CHMMEeTPHYHOI'0 MJIH ACHMMETPHYHOIO CTPOEHH:, a TaK:Ke CHC-
TEMbI PA3JIOMOB B CJyYae BO3HUKHOBEHUA TAK HasblBAEeMBIX B0H
axTuBH3anuu. Tpor H Bce claeAylouHe 3a HEM CTPYKTYDPBI IIPH
3TOM MOTYT PASBUBATHCH OTHOCHTEIBHO OZHOBPEMEeHHO (OZHO-
BpeMeHHBIe) WJIH IocaeoBaTeJbHO OT OAHOro GiaHra K JApyro-
My (mocneoBaTeNhHLE), KAK BTO XAPaKTEPHO JJA Jie-
BOHCKOTO BYyJKanuueckoro mosca IlenmrpansHoro HasaxcraHa
wmt  I0xuomKyHrapcko-Banxalickoro BepXHealeQ30iCKOro.
Ecnu mepepaboTka orpaHHMYHTCA IpeAeraMH OJHOIO Tpora, TO
3T0 OYAYT M PoOCTHE € TIeoTEeKTOHOTeHBl. 3aTeM OT IepBOHA-
YaJBbHOTO TPOra, NMPHHUMAA er0 34 OCEeBYI B30HY, CTPYKTYDBI
pasBUBAIOTCH JHOO B Pe3ysbTaTe PABABHTAHUS HIU IMepepaboT-
K1 o0oux OOPTOB (CMMMeTpPH 94HE e [BYCTODOHHEr0O DasBH-
THUsA), 4TO Hamnbosee YacTo, JHOO HEOZUHAKOBO (ACHMMeT-
PUYHBIE); €CHM TIPOMCXOAUT NpeobpaszoBaHUe TOJIBKO OJHOIO
fopra, T0 910 Gyayr I'Il3 OZHOCTOPOHHErO HIH OJHO-
HAIPaBJEHHOIO pPAa3BUTHA (HEKOTOpHIE CTPYKTYPHI Ypajia 1
Myropsxap).

ITocnenoBaTenpuoe mpeobpasosanue 3K Broms cepum cpas-
HHUTEJBHO Y3KHX IIOJIOC NMPHBOAMT K 06pas3soBaHMIO CJIOMKHO-CO-
YJIeHeHHBIX CTPYKTYPHBIX 30H, TAKHM myTeM BO3HHKAIOT CIOMK-
HBIe 30HAaJbHE e reoreKToHorensl (Junrusckuili U Ap.), pe-
e, MPH HAJUYUH OJHOII TPOTOBOIl B0HBI, — I POCTHIE.

B Cesepuom Ilpubanxamnrbe MBI BCTPETHIHCH € IIPEMEPOM
KapKacHOTr o INeOTeKTOHOreHa, Korza Gonee [ApeBHUiT reo-
010K (B aHHOM cnydyae KajleJOHCKWIi) oKasalcs paccedeHHBIM
cucremoit I'TI3 Gomee MenKUX NMOPAAKOB HECKONBKHX HaIIpaBle-
HHi{, IO KOTOpPHEIM pa3BuBajack marmarusauus 3K B repiwm-
ckui mukia. IIponsomno o6pazoBaHue KaK GBI CKIEPOTHYECKOrO
LITOKBEPKOBOTO reo0lI0Ka, AYEHKH KOTOPOTO COXPaHWIH 3ie-
MeHTHI KaJIeJIOHCKUX CTPYKTYp, a Y3KHe 30HBEI ofpaMieHHS
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OKazajauch IepepaboTaHHBIMH ¥ MArMaTH3HDOBAHHBIMH B IO-
cilemoBaTellbHBIe HTANBl TEKTOHMYECKUX JIBHIKEHMIl cpeJHero u
BepXHEro Najxeo3od.

HaxoHell, clegyer elle COXPaHHTh IMOHATHE 0 MOHO I M K-
auyHBX [ITI3 — 0gHOrOo mMONMHOre IMKJA PpPa3BHTHA — H
MOAUIHUKIAUYHB X (TeleCKONUPOBaHHBEIX) — ABYX M Golee
LMKJIOB PA3BUTH#, COBMEIEHHBIX B IIPOCTPAHCTBe, KAK BTO YXKEe
OBLI0 npuHATO AAA reocuHkauHane (CmupHom, 1959).

II0 CTPYKTYPE OCHOBAHHUSA

Tun paspesa 3K, ma xoropoii sakmazpisaerca I'Il3, odensr Ba-
WEH C TOYKHM 3peHus caMoro ypoBHg 3pesocru SK, a Taksike Ha-
NpPABJIEHHOCTH ¥ CAMHX KOHEUYHBIX pe3yJbTaTOB BO3jelicTRud,
T. €. HA KAKOW CTymeHHM pasBUTHA 10 aToro oeuta 3K M kakoit
MOJKEeT OHA 3aTeM OKa3aThCHA B Pe3yJIbTaTe BO3JAEiiCTBHA Ha Hee
TTI3 u peremepanuun ([epba, 1960, 1963, 1965; Xaun, 1969).

CTpyKTypHOEe OCHOBaHHE MOsKeT OBITE Kak OJHOPOJHBIM,
Tak U Pa3HOPOAHBIM, (ParMeHTAPHBIM Ha PaSHBIX OTpPe3Kax
TTI3, Mo:xkeT KaK MPOJAOIKATE HEIpepPHIBHOe PA3BHTHe JAHHOI'O
0M0Ka, TAK M HAKJIAJBIBATHECH C TEPePHIBOM HA YIKe KOHCOIMAH-
POBaHHEIe CTPYKTYPHI. B KadecTBe nocienHero npuMepa ocobeH-
HO IpHMedaTelbHa ¥ panbekad 113, packosopiiasg miraTdopmy,
a 3aTeM BO30OHOBIABIIAA MHOTOKPATHO CBOI0 aAKTHBHOCTB, Ya-
nie ke I'II3 mocaenoBaTenpHO Pa3BUBAIOTCA 10 KpasMm Oonee
APEeBHUX HapAIHBAEMBIX reo0JOKOB M IIOpa’karmoT ocaadieH-
HEIe yuacTku SK.

CrpyKTypa OCHOBAaHHS, KOrJZa OHA JOCTATOYHO KOHCOJIHIH-
pOBaHa, BIMSET B TOM CMEICHIE, 9T0 B 3TuX ycaosusax I'TI3 mpu-
oOperaer XapakTep 30HE AKTHBH 3 aIl UM, T, €. MATMATH-
YeCcKOli pereHepaiuy, B PeayjbraTe 4Yero BO3HHUKAIOT IeoMarma-
TOTeHBI (B TOM YHCJle I0fca TaK Ha3bIBAEMBIX BHEI€OCHHKJIIH-
HaJBHBIX TPAHUTOB, HANpuUMep, HKBIBBIATAYCKHIH, 3epeHIHH-
CKHi1, a Takike nosca Byaxkanudma). CoorHomreHue eciaoes 3K
OCHOBAHHA ONpefelfdeT H reOXUMHYeCKHH MpodHUIs HOBBIX pas-
BHBAIONIUXCA CTPYKTYPHBIX 30H. Orcioga caeayer, uro, 3HasA
YPOBEHb Pa3BHTHUA U Ie0JIOTHYECKOe cTpoeHue reobiioxa, BMe-
WIATOUIero I'eOTEKTOHOTEH, MOKHO IIPeAyrajgaTh ero XapakTep.
9To BaKHO AJA TeX NPUMEpoB, KOrga CTPYKTYypa IepeKphiTa
mononeiMu ocagkamu (Typraiickmit nmporut, Hsxuoe Ilpubain-
xamsbe, IIppapanse).  *
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B obmem cayuae I'II3 Moryr sakgaAbBIBATECH HAa OKeaH H-
y e c kol kope (Cpeaunnsiii Arnanrudeckuii xpeber, Kypuusi,
KomaHmope! U T, 4.), Ha KOpe MPOMEM YTOYHOTIrO THIA
(Kamuarka, Sfnonckme ocTpoBa), KOHTHHEHTAJXbHOIM
(rpadensl AQpPUKH, 30HLI <«AKTUBH3AIMH» HA BCeX KOHTHHEH-
Tax, Ypaji) ¥ OPOreHHO (MOJMMIHMKINYECKHe CTPYKTYPHBIE
zoubl CpepuuuHOTO nosica, Kopaunbepsl, EspoaszuaTckue mosca
axenum; u T. 1.).

Taxum 00pas3oM, TeoTeKTOHOreHbBI MOIyT OBITh KOHTHHEH-
TalbHBIe (30HBI AKTHBU3AINK), MeKKOHTHHeHTAJbHble (pas-
neuranne — ¥Ypanx, Kpacroe Mope u ap.), oKeanuueckne {oxea-
HUYecKHe XpeOThl), IPOMeKyTOUHEIe H OPOreHHEIe.

II0 TEQJIOTHYECKOMY IIPOABJIEHUIO

Teonornvecknit peayabrar BoafeiicTeusa I'TI3 Bcerga MHOro006-
pa3eH, OJHAKO cpeau dopManuil BepxHeld 49acTH KOJOHHBI MO-
IryT IpeofrajaTh Te MJIH MHBEIE TPyl HOBOOGPA30BAHHEIX IIO-
Poj (HEe3aBHCHUMO OT YPOBHSA AeHYAAIMOHHOTO cpesa). B Taxom
caydae yMeCTHO ObIBaeT INOZYEPKHYTH 8Ty OCOOEHHOCTH IeOTeK-
TOHOTeHa.

CrpykTypHO-GOpMalMoHHE € TIeOTeKTOHOreHBl Xa-
PaKTepU3yIOTCA IOACOBEIM pPAa3BUTHEM IIOPOJ OIpegeJeHHOIl
rpynnel (MAH Jake MOATPYNNBI) OpMalHii — ocajo4HEIX (Teo-
CHHKIUHANBHBIX, TEOAHTUKINHANBLHEIX, MIaTGOPMeHHBIX), BYJI-
KaHOTeHHO-0CaJOYHLIX.

CTPpYKTYpPHOMArMaTH4YeCKHE TIEOTEKTOHOIeHEl —
nofAca BYJAKAHO-IIYTOHHYECKIe, HHTDYBHBHBIE, Da3/esrollie-
cf 110 COCTABY MArMATUTOR, T. €. FeOMarMaTOTEHBI.

CrpyKTypHEE reOTEeKTOHOTeHBl — I10fiCa  JIMHEeHHOM
CKIaAYaTOCTH (NAMKATUBHBIE), TPEIIUHOBATOCTH (JUBHIOHKTHB-
HEbie), rpabeHOB, AMHAMOTEPMAJLHOTO MeTaMopduaMma (pasind-
HBIX (amuit).

110 ®OPME CTPYVKTVYP

B sToM oTHOWIEeHuH 11e/1eCO00PAZHO MPUMEHATH CYIIECTBYIONIYIO
HOMEHKJATYPY CTPYKTYPHBIX (DOPM — OT OCHOBHBIX (QHTHKJIH-
HOPHMH, CHHKJIMHODHH, rOPCThl, rpabeHbl, OpOreHbl, rAyOHHHLIS
pa3jioMbl, MarMaTuyecKue Iofca M T. [A.) A0 BTOPOCTENEeHHBIX
(aHTUKIMHANH, CHHKJIHHATIH, IPOri0bl, IH3BIOHKTHBHEIE CTPYK-
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TYPBI, HALBUTOBHIE (OPMEI, MIAPBAKH W T. [.), OTPAKAIOIINX
KOHKpPEeTHBbIE IeoJJOTHYecKHe CTPYKTYpPHL. Ilpu 9TOM y4YHTHIBaeT-
A HeOJHOPOAHOCTH CTPOEHHS TIe0TeKTOHOTEHOB, AMCKDPETHOCTh
thopm BeaefcTBHE (parMeHTAPHOCTH OCHOBAHHMA, IeTEPOreHHO-
CTH JBHKEHWIl W HepaBHOMEPHOCThL paclpelefieHHs PasHBIX II0
cocTaBy EeurecTr. [lo-BUAMMOMY, CHeAVeT pPasiauuaTh JBa Kjac-
ca reoTeKTOHOTEHOB: JIHHEHHEIe 1 KapkacHbie. [IepBrrit He Tpe-
Oyer mosicHeHmii. KapkacHble TeOTEKTOHOreHHI Pa3BUBAIOTCS
00bpIuHO 1O GoJiee ApeBHHM GiokaM, pacceuegHbiM I'II3 Tperne-
TO-4eTBEPTOTO IOPAJKOB PA3HBIX HANPABIEHHI ¢ OTHOCHTEILHO
OTpaHUYEHHBIMH AMIIUTYAAMU BEePTUKANLHBIX ABWMKeHW, HO
HHTeHCHBHOM Marmarudsanmnei. XapakTepHs! I[IpPONHTHIBAHHUA
OIOKOB JIPEBHHX IIOPOJ MOJOJLIMH MArMATHTAMM (BYJIKaHO-
IIIYTOHUBM, HHTPY3UM), BHYTPEHHAS HEOJIHOPOLHOCTh, <«CTep-
TOCTH» YHCTO TE€OCHHKJIWMHAJLHEIX IPUBHAKOB, Npeobraganue
BOCXO/ANMX CEOZOBO-0JIOKOBBIX ABHiKeHUil, PopMa TAKIX reo-
TEKTOHOTeHOB Ipeofiajalone H30MeTPHYHAS, HeNpaBHIbLHAA.

110 COCTABY

ITo mopoauoMy miau GOPMAaIHOHHOMY COCTAaBY BHOBL 00pa3zo-
BaHHBIX TeOTEKTOHOTEHOB MOXKHO TaKyKe IIPOBECTH pasjeleHue.
HmeroTess TaKHe OCHOBHEIE I'PYINBI IIOPOJ IS BepXHeH YacTH
KOJIOHHBI Ipeobpa3oBaHusd.

OcajgodHE e — MOPCKHE MHOIeOCHHKJIHHANBHEBIE, IIIaT-
dopMeHHEIe, OKOJIOTOpHBIE dauuu (mpex-, Me;K-, BHYTPHIODHBIE
mporulsr, mAeitdst U T. 4.).

BynxaHorenHoO0CAZOUYHBI e — BBreOCHHKIUHAIbL-
HBEIe, cybaspalbHBle KOHTHHEHTANLHEIE, ILIaT(OpPMeHHEIE.

MarmMaTuuyecKkHe — ByJKaHOTeHHBIE, HHTPY3UBHEIE,

Yro kacaercss MeTaMOpPGHUECKHX IOPOJA, TO, KAK claegyeT
U3 caMHUX YCJIOBUM QOPMUpOBAHHUS TEOTEKTOHOTEHOB, OHM TIPH-
CYTCTBYIOT BO BCeX TUNAX 30H Ha CPeJHEM U HUMHEM YPOBHIX
KOJIOHHBEI TPeo0PaB0BAHUA M IOTOMY He MOIYT CIYIKHTE Kiac-
CHQURAIIMOHHBIM TPHBHAKOM. BBIXOJ MX Ha NMOBEPXHOCTb YKa-
3BIBAET Ha J0CTATOYHO I'IyO0OKHil JeHYIAIlHOHHEIH cpe3 W JHIIb
B OTAENBHBIX CJHyYaAX — HA MHTEHCUBHBIH AWHAMOMETAMOD-
¢usm. ITo mocmegHeMy KayeCTBeHHOMY IPH3HAKY MOIKHO BbI-
JeNATh CTPYKTYPHI ¢ 30HAMH CMATHS M JUHAMOMeTaMop®iide-
CHKOTO TeYeHMdA UaHu Oed HUX.
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IlogBiKHBIE 30HBI MArMaTHYeCKOro M pelKe BYJIKaHOTeHHO-
0CaJ0YHOr0 THUHA (reoMarMaTOreHEI) IO IMeTPOXMMUYECKOMY CO-
CTaBy MOYKHO pa3/ieUTh Ha cAeIyIOIHe TPH rpynnel: 0 a-
3alIbTOUIHBIe (CHMATHYeCKHe), 0a3aJbLTOMAHOTPA-
HHUTOHMIHBI e (IpOMeXYTOYHEIE) H TPDAHHTOMU L H Bl e (cua-
nuueckue) (Cmupros, 1964; Tsanupennasze, 1966 u xap.).

Ha cocTaB reoTeKTOHOT'€HOB BIMAIOT IOJHOTA, CTENEHb AH(-
drepeHIMaE MATMATHYECKOTO BelilecTBa B KojioHHe, Iloxasa-
TeJeM 3TOr0 ABISAIOTCA JABa KodthhumuenTa

M,

L S g 7

MMy
K="
rge K, — roadhdunuent rpanuTuzanun semuoii xopst (0,20—
0,39);
K 4 — xosdpdunuent Aud@depeHiupOBAHHOCTH 36MHOM KO-
pet (0,41 —1,70);
M,, M,, Ms;— MOIHOCTH COOTBETCTBEHHO TIPaHHUTHOIO,
JHOPHTOBOTO M 0a3aJbTOBOTO CJIOEE.

SHaYeHUS HTHUX K03 HUIMENTOB LIA Pa’lTUUYHEIX reoGIoKoB
KasaxcraHa nmokasaHbl Ha pucyHke 15. Yem Meubuie K45, TeM
BoJibllle OCHOBAHMIT CYMTATE, YTO NOABHIKHAA 30HA OyAeT MMeThb
demudecKHil 6asansrTouaHEll xapaktep. K, obnazaer MeHbinei
Aucnepcueil 3Havennit u bpiBaer OJUBKUM 1J1d niaatdopM M 0po-
reHoB. YeMm OH Ooabile, TeM VBEpPeHHEe MOMKHO OMKHJIATH CHA-
JpYecKuil npoduis HOBHIX o0pas’oBaHHWI, a4 TAKIKe OUECHUBATDH
TMOJHOTY AuddepeHIIIpOBAHHOCTH KPHCTAJLIHYECKON0 OCHOBA-
HUS reo6IJIOKOB,

B mocnennee Bpems enai0TCS TMONBITKH KOJUYECTBEHHO OII-
pelelIUTk cpejHMe cocTaBhkl ciaoeB 3K M ucxola M3 DTOrO CpaB-
HUTh UX MeXay coboit nubo ¢ xpyrumu reobroxamu. Tax,
A. B. Ponoe u A. A. fApowesckuii (1968) Beruncnuim, 910 cpei-
HHH COCTAB OCANOYHON 0O0JIOUKH OTAHUYAETCA OT cOcTaBa rpa-
HUTHOTG CJOfA MOBHIIIEHHEIM cofep:anuem Ca, COOTHOLIEHHEM
K:Na u FeO:Fe,0; a rakmxe H:0, CO; S, Cl u ppyrux
JeTY4YHX.

@. C. Mouceenxko, H. II. Ecuxos (1969) seruncnunu cpenumii
cocraB 3K IlenrpansHoro Kasaxcrana, B3AB 3a OCHOBY CTAaH-
JAapTHRIE COCTABEI COOTBETCTBYIOIIMX IIOPOA M NPHUHATHIE HMH
MOIIHOCTH cJoeB. IIpH 3TOM OKa3aJoCh, 4TO 3TOT COCTAB ITPH-
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Onuxaercd K cocraBy aHgesuto-6aszanvra. IlpuBesem caemaH-
HBle TMH pacders! aus maomann 82 000 xm? (Mouceenko, 1969;
Tabu. 6).

Tabauya 6

Coornomenne cocraso 3K uwacrm Ilemrpansnoro KasaxcraHa m HeKOTOPBIX
THNOB TopHBIX nopos (Monceenxo, 1969), sec. %

3 CocraR KOPHI IO OTHOIIEHHIO K

¢ H

Oxncan E}‘,’p:” epuAoTHTY | ra66po ] AHODHTY
+ | =1 + | = |+ —

Si0, 53,89 9,7 5,6 2,88

TiO, 0,81 0,8 0,10 0,03

Al O, 16,81 13,4 1,20 0,14

Fe,0; 2,90 1,3 0,23 0,26

FeO 5,00 3,6 1,49 1,00

MnO 0,13 0,1

Mg0O 5,55 32,2 2,43 1,38

CaQ 8,95 6,00 2,33 2,24

N&go 2,95 2,6 0,45 1944

K0 1,59 1,4 1,02 0,58

H20 1!01 0¢9 0,16 0,35

P05 0,22 — 0,01 0,03

Tor dakr, uTo cpeAHHIt cocTaB 0CaZOYHOI 060JOYKH BeMIH
Gonee «deMUYEH», YeM COCTAB TIPAHUTHOTO CJIOSH, COLEPIKUT
Gonbllle M3BECTH, MArHH#A, KAJIHA, OKHCHOrO Kejesa, MapraHia
M JeTyYdX, MeHbIle KpeMuHHd, HaTpus (PoHor, fApomesckwuii,
1968; Mouceenko, 1969 1 1p.), T. . Kak GBI HAXOAUTCA B IIPO-
THBOPeYHH ¢ 06Ieil 3aKOHOMEPHOCTHIO CMEHBI COCTaBa 000I049eK
10 BepTHKanu, obbAcHAeTca AByMA npHuYuHaMu. IlepBas —
cMellleHre IIPH CeJHMEHTOreHe3e IPOJAYKTOB JeHYAAIMH IIODPOZJ
pas3HOro COCTaBa, B TOM umcje W 00Jee OCHOBHBIX IyDMHHBIX.
Bropas — oTJIOMKeHHe B OOJACTH OCAJAKOHAKOIJIEHHS TAKUX
MPOAYKTOB IiyOuHHOM Aebasanpruszanum, kax Ca, Mg, Fe, Mn
H Ap. YTo e kacaercd merydux, To oboraiieHHe MU CeHMEHT-
HOTO CJTOS BIIOJIHE 3aKOHOMEDHO.

Konedno, Bce sro KpailiHe npubaumxeHHO # YCaI0BHO (oco-
6enno cocraB 3K), Ho Bce ;xe MBI IONy4YaeM M3BECTHOE Ipej-
CTARJIEHHUE O TeHIeHIIMH HM3MEHEeHH§ COCTABOB, VI3BECTHBIM IHC-
coHaHCcOM B Tabmuie 6 ®askerca nmoBefeHue Ca ¥ 3aKHCH Keie-
3a, Ux u3bblToK B 3K — ciegcreue nefa3albTU3allUM M BRIHOCA
HA IOBePXHOCTE.,

93



B menom ke Habmiojaerca TaKoii €eCTeCTBeHHBIH pAx
MUrpalii OCHOBHBIX BJIEMEHTOB H23 BepXHeli MaHTHU B MOCIe0-
BaTeJbHBIEe ciI0H 3K U HA e€e MOBEPXHOCTL NPH sneliporeHnve-
CKoif ¥ oporeHmnyeckoii ¢popmax pasputug: O, H, N, C, S, Cl, F
(1 gpyrue neryuune), Si, Al, K, Na u ap.

OTOT PAJ, MOKET HAPYWIATECH B CIYUYae IPMHY AU T € JI b-
H 0 i MUrpalluyi NeTPOreHHBIX (M PYJOPeHHBIX) 2JIEMEHTOB BMec-
Te ¢ MHTpy3uaMu Jdubo npu auddepeHIHAIIAM MarM B IIpOMe-
KyTOUYHBIX OacceitHax. Cloga MOMKHO OTHECTH IPHBHOC QeMu-
YECKHX DJIeMEHTOB YJbTPAOCHOBHBIX I OCHOBHBIX HMHTPY3HH M
BYJKAHUTOB B CeIUMEHTHBIH ca0if, BEIHOC Ha IOBepXHOCTE Mg,
Ca, Fe u gp. B KadyecTBe U30BITOYHBIX NPOAYKTOB Auphepen-
IHanUil M3 NPOMeKYTOYHBIX 09arop 0a3aJbTOMAHOIO BYJIKA-
HH3MA.

110 PABMEPAM

B wuHTepecax ofIIHOCTH [eNeHUS TIEOTEKTOHOTEHOB IO WX
pasMepaM cJIeIyer pacCMaTPUBATh MX MacmTabHOCTh TIPHMEHU-
TeJbHO K ImapaMeTpaM IiaaHeTsl, Takoe JeleHHe Ha KJacckl OBI-
70 mpepgmoxeno pamnee (IlepGa u ap., 1962). Ero mouo mnpu-
HATH U 371eCh 6e3 0COOBIX H3MeHeHMUil.

Ileproro mnopajgKa — reOTEKTOHOTeHBl  MAaTEPUKOBOIO
Macuitaba (B ToM uncae Iosica, JAHHEAMEHTBI), PACHIOJIOMKEH-
HBIE HA COYJEHEHHH PAJA KPYIHEIX reobJoKOB — IIaTdopMeI,
cybnnaTdopMbl W Ha OKpAHHAX MaTepuKos. JlJMHa uaMepsercs
MHOTHMH ThIcZYaMH KmioMerpoB (CpepuzeMHOMOpPCKUL, AJb-
nuiicko-Unpoxkuraiickuii, Hopaunvepckuii, TuxooxkeaHckuii,
CpennuHO-ATHanTHYecKuil 1 Ap.).

Broporo mnopgpka — pacnonaraioiiiecs BHYTPH KOHTH-
HEeHTOB MJu IO HX 00paMJIeHHI0, NPOTAMEHHOCTHI0O B IIePBHIE
TRICAYH KujaoMerporB (¥Vpan, Morrono-Oxorckuii, Anraii),

TpeThbero NOPAAKA — ABAAIOIIMECH YACTAMM WJIA CO-
NPAKEHHBIMU 3JIeMEeHTAMH IpeAbIAYyIOHX, Jubo OT/eNbHBIE Ca-
MOCTOATEAbHBIE BHYTPH H HA TpaHHLax reobsokos. IIporssken-
HOCTE — COTHH KuaoMerpor (Pymusiit Anrait, Vemencsuii, Typ-
rajickuit, Hanaunp-Haiimanckuii, Yunruscruii, Myromxapckuii
H Ip.).

YeTBepPTOoro Nopajka — 3T0 yiKe CTPYKTYPHBIE B30HEH
MPOTHEHHOCTLI0 B JeCATKH KHIOMETPOE, CAMOCTOATEILHEIS
Ju0G0 YacTH CHAOMHBIX JHHEHHBIX MJIM KapKaCHBIX I'€0TEeKTOHO-
TeHOB (MX GOJIBIIMHCTEQ).
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Il aToro nopaagka — CTPYKTYPHBIE BOHBI MECTHOTO 3HA-
YeHUs — BOHBI TPEIIHHOBATOCTH, TPEUHWHHbIE HHTPY3HH M Jaii-
KORBIE IIOJf, OT/ieJibHBIe BYJKAHHYECKHe IEHTPHl WM KOJbIeBLIe
CHCTeMbI, CTPYKTYPHBIE IIBBI U T, Il. TPOTAMEHHOCTHIO OT Iep-
BEIX KujnoMeTpor jo 10—15 xam, cBA3R KOTOPBIX ¢ TINIYyOMH-
HBIMHM NpoleccaMy yCTAHOBJAEHA; YacTH CTPYKTYP IPeABIAY-
IIUX KJIaCCOB.

I10 APYT'YM ITPUSBHAKAM

ITpu HeoOxXomHMOCTH BO3MOKHO pasferenyie I'II3 1 caMux reo-
TEKTOHOTCHOB 10 IrJAYOHMHHOCTH B3ajJoXeHHA (eclnH Iaf
9TOr0 MMEITCA OOBEKTHBHBIE JAHHBIE), T. €. KOPOBBle M MaH-
THHHEBIE ¢ OXBEATOM BCEro BePTHKANLHOTO AMana3oHa TEKRTOHO-
cdepnl.

P opMa reoTeKTOHOIEHOB B IIaHe OOBIYHO JuHeiiHAad,
¢JerKa JAyrooGpasHas; MOMHUMO 3TOr0 W3BECTHBLI TPAMOINHEN-
HEIe, BeTBAIIMeCs, CTyleHdyaTele, KyJaucHele, kapkacusie (Tox-
payckwuii), 6JI0KOBO-1IeII0YEeYHEIE 1 HHBIE.

K KOHTHHEHTAJIBHEIM TreOoMarMaTOTeHaM KapKaCHOTO THIIA
OZHOH CTAJAHMH PAa3BUTHA OTHOCATCH TPANIOBEle MaccuBhl Ci-
oupn u IOmuoll AQpHKH cC CKBO3BHBIMH KaHAJaMH Marma-
TH3MAa.

B paspese xosoHHAa npeo0pasoBaHHd HMeeT KJIUHOBUIHYIO
(opMy, Pe3KO YCJOMKHEHHYIO IIPH JaTepalbHOM pas3pacTaHMU;
BO3MOKHO BEPTHKAJBHOE, HAKJIOHHOE W OUYEeHb peako cybropn-
30HTAJLHOE TIOJIOJKEHME KOJOHHBI ITPeo0OpASOBaHWA IpH JaTe-
panbHOIl MarMatusanuu cioes SK.

BekpBETOCTE reOoTeKTOHOUEHOB, YPOBEHL JEeHYAALMOH-
HOTO cpe3a KOJIOHHBI, TaK:Ke OblBaer HeoguHakoBoil. Hapsay c
RBIXOJIOM Ha IOBEPXHOCTHL BepPXHell YacTH KOJOHHBI (ee BepXH
i HH3BI) MMEIOTCH CAydYayu HERCKPBITOTO CJENOr0 3asieTaHus,
yT0 0COOEHHO XapaKTepPHO AJif MONEPEYHBIX CTPYKTYP HHBLIErO
nopaaka (Ypax, Aunraii, IleaTpansHeni Kasaxcran), a Takxe
NMepPeKPEIBAHAA [IpPEeBHUX CTPYyKRTyp Oolee MoJoaniMu oOpaszosa-
HuAMH (Ha IIdrax, ItatgopMax — I0dKHEIE IIPOAOJIKEHud
Ypana, Myrogmxap, Vayray, Typraii). T'eonorugyeckue NpH3HA-
KH B 3TOM ClIyd4ae TepfAIOT CBOK OTYETIUBOCTH, ¥ OOHapymeHue
TAKHX CKPBITBIX CTPYKTYP BO3MOKHO IIpH aHAJIH3e reodusnye-
CKHX TI0JICH.

Hmerorca, HaoGopoT, U rIyGOKO BCKPHITHIE CTPYKTYPHL
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B. A. T'neGosunknii (1969) ans Cesepnoro Ipunaposba
oTMeuaeT AJUTEIbHOCTH IPOABIEeHHS Meramopdusma B raybo-
KHX 4YacTAX INOJBHMKHOTO IlofAca, NPHBOAAIIEr0o K MeramMopdhu-
YeCKOi B0HAJBHOCTH; KYJIbBMUHAIMA ITPOMCXOAUT B ITANbl MH-
BePCHOHHBIX JBHMeHHH. YabrTpaMeraMopdusM, 110 ero AaHHBIM,
NPUBOJAUT K IPOSIBJIIEHHI0 ITHPOKOTO0 HATPOBO-KPEMHHEBOrO Me-
TacoMaTro3a M 00pa30BaHHIO JUOPHT-NJATMOTPAHUTHOM CEpPUH,
a 3aTeM Ha NO3IHHX CTAJHAX — KaJNHEBO-KPEeMHHEBOIo MeTaCo-
MaTo3a ¥ PPAHHTHOI MarMel. 9TO KaKk pa3 OTBEYaeT HU3aM Cpej-
Hel 4acTH KOJIOHHBEI reorexkroHorena. Ilo ero MHeHHIO, B IJIy-
OMHHBIX CeYeHHAX KOJOHHBI M3 I'PAHOJUOPHTOBOTO (GyHZAMeH-
Ta ¥ IPOMCXOANT BHINIABNEHHEe IPaHUTOB. 1IpH 9TOM BOBHHKATOT
IPaAaHUTOBO-THEICOBBIE KYIIOJIa, PACTYIUe B TeYeHHE IJIHTEIbHO-
ro Inepuojia BpeMeHH, OXBaTHIBaloIlero 6oJjiee 4YeM OJHH rEOCHH-
KJIHHANBHBIH MUKN. Ilo-BHaAUMOMY, 3TOT BBIBOJ MOKHO OTHECTH
JIMIOG K NOJHIHKIHYHOMY I'e0TEeKTOHOTeHY, TAK KaK B JAPYIHX
¢ ormupanuem I'TI3 Bce npomeccsl 3aTyXaloT.

PasHpIM ypOBHSM KOJOHHBI NpeoGpasoBaHud T'e0TeKTOHOre-
HA COOTBETCTBYIOT TAKXKe OIpejelIeHHble (allHH II0SCOBOTO
IIN apeallbHO-TIOACOBOTO MeTtaMopduama (mo H. JI. Jo6-
penosy, B. C, Cobonesy u B. B. Xnecrosy, 1969). Ilna cpeaueii
YacTi 370 OyAyT (0 TEPMHHOJIOMHMM HA3BAHHBIX ABTOPOB) 2KJIO-
TUT-IUCTEH-THeCOBaA M SKJIOTHT-TIayKodaH-claHIeBas (THIBL
Koxuerasa u KamudopHuu) u apyrie, moxa HeJOCTATOYHO H3-
BecTHBIe anumr MeraMophuamMa mnOpos OGHOIUTOBOrO M Oa-
3a7bTOBOI'0 COCTAaBa, /AJf BEPXOB CpeJIHell YacTH — JUCTEH-
clIaHlepad, JUCTEeH-CMJLIMMAHHMTOBAH, TIPAHYJIHTO-THeiCOBO-
claHUeBad U [ANA BEePXHEH UYACTH — RBeNeHOCHAHIeBasd, a B 30-
HaxX CMATHA JaxKe MHIMATUT-rHelicoBasA, TIpaHyJIUT-THelicoBas
hanun meTaMophuaMa.

HepocraTouHo paccMOTpeH HMEIOIIWH oyeHh GONBIIOE 3HA-
YeHHe AWHAMOTEepPMAaJbHBIH MeTaMOpdu3M, COBJAIOMUIL B JIO-
KaJbHBIX 30HAX (Zaske BEICOKHUX YPOBHEH) yCJIOBHS, OTBEYAIO-
mue GOJXBIMMM PayOHHAM ¢ GOJBIIMMH I'OPH30OHTAIBHBEIMH TI'pa-
IUeHTaM¥ TeMIepaTypbl M JaBiaenus. MMmenHo Giaaromaps 3To-
MY cpeid MallOM3MeHeHHEBIX ITOpPOJ, BO3HHKAIOT IIOJOCHI AHHA-
MOCJIaHIIEB, BCAKOrO poAa NOP(GHUPONLOB, IHeICOBUAHEIX U MHT-
maturoB (Mpremmckaa u CeBepo-Bocrounas sonsr Anras, Ye-
NeHCKa® ¥ Apyrue), GOpMUpyOmAe 30HE CcMsaTus HKasax-
cTaHa, HHOT/lA IPHHUMAaeMBble 34 JPeBHHE ITOPOJEl QyHAaMEHTA.

HanpaBrnenue (npocTHpaHne) re0OTeKTOHOTEHOB MMeeT
BajKHOe BHAYeHHE, II®CKOJIBKY OHO, IIOMHMO BCEro IIpOYero,
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ompeenseT Xxapakrep AedOpMallHOHHOI pellleTKH 3eMJH B OII-
pefedeHHBIH IepHo/ (M MOAA HAUPAMKEHUA), a TaKKe COMpH-
JKEHHOCTE JedopMalMOHHBIX cucTeM. KpoMe 4YeTbipex OCHOB-
HBIX  HaIpaBJeHuil — cyOMepHJIHOHAJILHOTO, CYOUIMPOTHOTO,
CeBepo-BOCTOYHOr0 U ceBepo-zanajguoro (=+10—15%) — umeror-
Csl ellle YeThHIpe NMPOMesXyTouHBIX. C MexaHMUYecKO# IO3UIIUH B
KasKAbIi JaHHBIH MOMEHT mnpeobsajaloT TpH CONPSYKEeHHLIX Ha-
npaBaeHus gedopMalmii — BA CKaJBIBAIOIMX M OJHO pas-
poiBHOe. Heo6X0AuMMO yYHMTBHIBATE HM3MeHeHHe IIOJIOMEeHMA IIo-
BepxHOCTEH AedopMaiiiy B Npoliecce BpPAINEeHUS U CMeIleHUs
omoxor. C TeuenmeM BpeMeHM, KAK H3BECTHO, MEHAIOCH TIOJO-
JeHHe H OCH BpPAllleHHd Teouja CO BCeMM BBITEKAIOIIUMH OT-
clo/a MOCHeACTBHAMU. B 5THUX yCIOBMAX IpaBUIbHEe aHAIHBH-
poBaTh CHHXPOHHYIO cucTeMy nedopmanuii (YebGanenxo, 1961;
Honunruit, 1969 u gp.), pasBUBAOIIYIOCA B Te4eHHE OJHOTO
TeKTOHHYecKoro uKaa. B Kazaxcrane cMHXPOHHBIMU OBIIM de-
Thipe Hanpasiaenus I'Il3 — cesepo-samajgHoOe, CeBepO-BOCTOYHOE,
cyGmuporHoe U cyOMepuauoHanbHoe, X COBOKYIHOCTE CO3Ja-
Baja TPEIIUHHYIO PelIeTKy M MoJUroHaJbHble IreoboKH, a CKpe-
IMBAHME — Y3JIBl MHTEHCHBHOM Marmatuzanuu. OwueBHUIHO,
BCJIEJICTBHE CONpPsKeHHs pasnoHanpasieHHblx I'TI3 (manpumep,
CEeBepo-3aTaJHbIX U CEeBEePO-BOCTOYHBIX Yepesd CyOMepHAHOHAb-
Hbie W CyOIIMpPOTHBIE) BOBHMKANIH AyrooOpasHble CHCTEMBI Ka-
aenouuj, onucanusle E. 1. Illasiruasiv (1935 u ap.).

Illupoko nposineHHass fyroob6pasHocTs I'TI3 u or-
JebHEIX Ie0OTeKTOHOT€HOB C Pa3/IMYHBIM pPajJiuycoM KPHBH3HEI
Mosker OBITH 00BbsACHeHa Takike ODIIMM MeXaHHM3MOM Pas3BUTHA
AedopMaliuil B yOpyrol cpejie reouja NnpH HX pa3pacTaHUH BO
BpeMenn. Moxxuo aymars, uro I'Il3 Ha rayduHy He OYAYT CTPO-
TO BepPTHKAJBHBIMH W KPHUBH3HA Oy[eT pasBUBATHCA B CTOPOHY
najeHus TOYHO TAK JKe, KAK PA3BHBAIOTCA CHCTEMBI TPEIUH B
KPYIHBIX TPAHUTHBIX MaccuBax. CyliecTByOT M Apyrie IPUYH-
HbI AyroofpasHocTu — B YacTHOCTH, oOJjexaHue BHYTPEHHUX
KECTKUX reobIOKOB.

IIlpupautesue od6bema. [ToMUMO eCTeCTBEHHBIX pas-
MepHBIX IIapaMeTpPOB Te0TeKTOHOTeHa, TaKHX, KaK JJIWHA, IIH-
PHHA, BEPTHKAJbHAS MOIIHOCTh, IledecooOpasHO BBeCTH ellle
ofmeMHBIE, IVIABHBIM 00pasoM OTHOCHTEJIbHBIE, XapaKTepH3yIo-
e MacuITabHoOCTE ABJIEHHIL.

Ilpupaiienne o6beMa reOTeKTOHOTeHA

A V=V —V,,
7—125 97



rae V, — obbeM reoTekToHoreHa; V,— ob6beM mepBoHAYasb-
noit 3K. Vo Mosker OpITH BHIYMCJIEHO Ha OCHOBaHKHY NMapaMeTpoBR
HeHaPYyIIeHHBIX GOpPTOBBIX YacTeil.

Vi=l-m;-hy, xnMd,
rae I, m,, h) — nuHeliHBIe pasMepsl TeOTEKTOHOIeHA, KM.
Vo=1-mq - ho;
A V=Il(mh—moho).

OTHOCHUTEeNbHOEe IpHpalleHHe o6bheMa Jerko BBIYMCIAHTH IO
dopmyne (B %)

y— AV . 100=™21—mohd) | 100.
mohgy
TeMn NpUpOCTa TEOTEKTOHOTEHa, B KAKOH-TO Mepe OTpAKAI0-
1IMii MOIIHOCTE ITpoIlecca, JJsi CPABHHUTENBHEIX Iiejieii MOMKHO
TPUOAMKEHHO OIpeAeaATh, OTHeCs IpHpocT 00beMa K eIHHHIE
reoJIOTHYECKOr0 BpeMeHH, CKaMeM, B kKxm® 3a 1 MJH. mer

AV
AV gy
rge T — NPOJOMKUTENBHOCTE (QOPMHPOBAHHA IeOTEKTOHOTEHA
B MHJIJTHOHAX JIET [0 €ro IOJIHOM KOHCOMUIalul.,
Mok HO paccyuTaTh U Apyrue mapaMeTrpel.
CKopocTh pocTa re0TEKTOHOIEHA :
a) 0 BEPTUKAJIBbHOI MOIIHOCTH
M,—M,
V= Hipthe,
rae My — HauansHas MomtHocTs SK; M, — momuocts 3K B
KOHIle OporeHHO¥ craguu; T — monHoe BpeMs (hopMupOBaHMHA
re0TEeKTOHOTeHa ;
0) mo mIupuHe
m—m
V,l= IT 0 :
rie m, — HaYaJbHAsA IDHpPHHA (IIHPHHA IepBUYHOro rpabeHa);
m; — IIHpUHAa reowemonorena T — monHoe BpeMsa (GoOpMHPO-
BaHHW.
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B yacTtHOoCTH, nas Yenernckoil soHer V, = 0,16 ma/zod, a
V', = 0,05 mm/z00. Oguako UBBECTHO, YTO POCT MOIMHOCTH M
paspacTaHue B IIHPHHY OOBIYHO OXBATHIBAIOT He Bech ILHKJ, a
JHING OTAEeNBHEIe CTaZuH, HO3TOMY CKOPOCTH pocTa 00BIYHO OBI-
paior Oonbire., OHH COMOCTABHMBI CO CKOPOCTSAMH HAKOIJICHHS
0CajKOB.

ITpu pacuerax, ecrecTBeHHO, HeoOXOAHMMO BHOCHTH IONpan-
KM XOoTdA OBl Ha AeHYAMDOBAHHOCTL CTPYKTYPBI, 4YTO CHEIaTh
Jerde, 4eM OLCHHTH pasMep 0as3aJbTH3AIHN <«KOPHEH».

B xoneunoM urore mpupaieHue MoutHocr 3K 3a ofuH IOM-
HEIIL UK (33 BRIYETOM [AeHYAQINM — CBEPXY U pacTBOPEHHS
KOpHell — CHHM3Y) CTAHOBHUTCA He TAKHMM VK Oomsmmm (Ha 5—
7%), OlHAKO Henbas He OTMeTUTh CYIECTBEHHOTO KadYeCTBeH-
Horo naMeHeHna 3K — ee cuanmurusanuu.

Ilpi Bcelf mpuOAMIMKEHHOCTH H JaKe YCIOBHOCTH DPacueTOR
MBI BCe JKe MOMKeM IO0JydaTh HNOMOJHHTEeABHBIH COMOCTABHUTEINE-
HBII MaTepuaJ, MOKasbBaloluii, uTo mepexos 3K u3 ojHOro
THIIA B APYroii B mpoiecce (OoPMHPOBAHHA I'EOTEKTOHOI'€HA CO-
IpoBoaercsa npupamfenuem odbema Ha 10—30Y ¢ Bospacra-
HueM xoddohunuento rpanutusanuu (K.) u nuddepenunanun
(K udl)-

B mpexnoskeHHBIX OCHOBAX CHCTEMATUKH TeOTEKTOHOI'EHOB
TONyZal0T KAaYeCTBEeHHOE M KOJHMYeCTBEHHOe OTpaskeHHe BCe UX
0c0o0eHHOCTH HMCXOAS U3 eIUHBIX MPHHIUIOB., OTO HCKJINYAET
npobiaeMy «YHHUKAJIbHOCTH» Ka’XJ0H OTZENBHOHM CTPYKTYDHI
(BkMouas HaBeMHbIe W OKeaHWUYECKHe WX DABHOBHAHOCTH) M B
TO JKe BpeMs obJieryaeT BO3MOMKHOCTE MPOUSBONUTE WX CpaBHe-
HHE.



I'naea 3

I"eomexmoHoOzZeHbL
Kazaxcmana

HanoxeHHbie BBIIIE IPHHIUNBEL CTyrneHuyaToro passutuda 3K
H ee MexaHH3M B Buje ['II3, Ha MecTe KOTODBIX PA3BUBAKTCH
reoTEeKTOHOI'E€HBI, MO3BOJAIT ¢ JTOH IMO3HIHMK MepeHTH K caMo-
My o0LieMy aHaJ U3y MEeKOTOPHIX IJIaBHEMIIMX CTPYRTYp Haszax-
crana. MbI ceiiyac He MOKEM KacaThbCA AeTalieil reoJIOTHYeCKOo-
1o crTpoeHud (0OJMEIIell YacTbio OHHM ONyOJHKOBaHBI), HAMEpEH-
HO O0XOJAMM CIIOPHBIe HJIH HEeJOCTATOYHO pa3pelleHHble BOII-
pocel erje obuenpuraToit 8 Hasaxcrame reoCHHKJIHHAJIBHOMH
TEOPHU.

Hcropusa passutua 3K B apxee jqns tepputopun Kasaxcra-
HA MeHee W3ydeHa, 4YeM Mg MHOIMX APYruxX pPaiioHOB CTPaHBI
(Pycckas miaardopma, Bocrounas Cubups). MosxHo mpepnosa-
rate, yro 3K Hazaxcrana npommra B obijeM ToT Ke IyTh, Y4TO
U HA 0CTAJILHOM MaTepuKOoBOil dactu muaHeThl. Kak ato yixe or-
meuasoch panee (Illep6a, 1968), BoBMoKHO HeJIeHHEe €ro HAa TPH
OCHOBHBIX II€PHOJA :

«6a3aIbpTOBBII» — NMpuMepHO 10 3680 Mun. meT;

«IuOPUTOBLIN» — mpuMepno 3680—2820 mnn. xer (5 muk-
JIOB; HYKJIEUAbI, CTAHOBHII) ;

«PPAHUTHBI» — npuMmepHo 2820—1960 man. ser (b nux-
JI0B; caaMdjel, OeJIOMOPHAEI, yAOKaHWIl, HanamxaiiHmii, ade-
Ouif).

B TeueHMe yKa3aHHBIX MEPHOJOB, yiKe B MJIAHETHYIO CTAXUIO
pPasBUTHA 3eMJIH, BO BCAKOM CJydae ¢ MOMEHTa CO3JaHUA Oa-
3aNbTOROTO CHOS, Hauas OoNee OTYSTAMBO NPOABAATHCA MEXa-
HuaMm I'TI3, or UuKJIa K UMKJY BO3HHKAAA cBos pemrerka ITI3
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¥ TEOTEKTOHOTEHOB, NMPOHCXoAuwio paspacranue 3K, kamxabiid
pa3 ¢ BOBHMKHOBeHHEM HOBOTO KauecTBa, C 3allOJIHeHHMeM AYeeK
ceTH, JaTepalJbHBEIM paspacraHmeM 0a3aJbTOBOro, 3aTeM JAHO-
PHUTOBOTO ¥, HAKOHEI, 'PAHUTHOrO cioeB. Ecau ykazaHHAA TO-
CHC0BATENEHOCTL BBITeKaeT M3 oboJsioyeyHoro crpoenns 3K m
BepXHell MaHTUM, MexaHuaMa jguddepeHIHMAHH BelnlecTBA
(vsKe 2KCIEepUMEHTAJBHO M3 YJAbTPAOCHOBHBLIX TIOPOJ, BHIIIAR-
nena OasanbToBad Marma, a u3 06a3anLTOB — paHHUTHAsA), TO
abcomoTHAH TIeOXPOHOJOrMHS OCHOBHBIX IEPHOAOB, KOHEYHO,
BechbMa YCJOBHA W BO3MOJKHA TEPEABMIKKA HA OLWH IIOJHBIA
nuka (860 MIH., JeT) B TV U APYTYIO CTOPOHY.

HavanabHas cragug o4YepejHOro IIMKJIA I'eOTEKTOHOTEHA
MOJKET NPOABIATLCA PasiWYHO B 3aBHCHMOCTH OT paja IIpH-
yiH. Ilepeyncaum HeKoTOpPBIe MOEJH.

1. Tny0OKOBOAHBIMU MOPCKUMH OCAaZKAMH B Clydae LIMPO-
KOro mporufa npu pacTsKeHUM ¥ pa3IBuraHuu OOPTOBLIX ua-
creil 3K mepexoIHOro ¥ KOHTHHEHTAIBAOIO THIIOR.

2. MopckuMu ocajkaMu u OPHONUTOBON (popMalmeil B Tex
JKe YCNOBUAX NpH HAJHYMH ray0oKHx packosoB B 3K, obner-
YaBIInX BYJIKAHUAM.

3. MenkoBogHBIMU (QAUIIEM H MOJACCOH NPU OPOTEHHOUW KO-
pe; HaJXW4He CKBO3HBIX IJIyGOKHX PACKOJOB BBI3BIBAET IIOSB-
JeHHe BYJIKAHHTOB, COCTAB KOTOPBIX OIpPENeNAeTcs CTeleHbBIo
3pesocTH paspeza 3K (ueMm oma GiMiKe K MOJIOJJOMY OpOTEHY,
TEM KHCJee COCTABR BYJIKAHUTOR). BasuTel MOTYT HHTPYAHPO-
BaTh ¢ HEKOTOPBIM OTCTABAHHEM.

4. KOHTUHEHTANBHBIMH OCaJKaMM, MOJACCOH IIPH AKTHBHBIX
ropcTorIbIGOBBIX ABHIKEHMAX (coBpeMenHpble anbnuasl Kazax-
craHa).

OKOoOHYAHHe IHUKIA TaKKe MOMKET NPOABUTHCH TO-PA3HO-
My B 3aBHCHMOCTH OT ero zasepmenHoctu, B Kazaxcrane Moux-
HO OTMeTHTh TAKHe IPAHHILBI

1) nozauaAsa MoJacca OPOreHa ;

2) momubie dauuIesble HAKONJIEHHS KOHTHHEHTAJNLHOTO TH-
na, nHOrAa 6e3 pe3akux HecorJacuii;

3) TexToHO-MarmMaTHYecKHe o00pa30BaHHMH WHBEPCHOHHOTO
xapakrepa (MHOTHe KaJeJOHU/HI);

4) mo3gHMe MarmMaTUThi, 3aBepuiamiiie AuddepeHINAHOH-
HBIH pAJ CEpHH;

H) KOPHI BEIBETPUBAHUS MeJIeHHOI cTabHIN3aIliH.

T'ereporernocrs 3K, Hanwuue (parmMeHTapHOCTH NPUBOLAT
K HADYIIEHHI0 CHHXDPOHHU3AIMH IBHIKEHHI OTAeNBHBIX reobio-
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koB (puc. 8), pasIHuHIO npoUIA PasBUTHA, MECTHOMY Bbina-
JEeHMI0 OTYETAMBEIX (OPM MAJNbIX IHKJIOB TEKTOIeHe3a. Taxoe
[OJOMeHHe HCKI0UaeT BO3MOKHOCTE YCTAHOBJIECHHA OAMHAKO-
goro OOIIEro PasBUTUA IO IPOSABJIEHHIO TOJIBKO KaKoro-audo

OZHOr0 IMPH3HAKA.

| 200MUmO - 2HEdCs:

L
Piue. 16, Pazapo6aenusiii B 6y IHHAPOBAHHBIN MErMaTHT B paHHENpOTe-
POR0ICKHX I'PAHATO-THEHCAX CO ClIejaMH cyOropH30HTANILHOTO TEYCHHS
(Poponcknii maccus, pynuuk I'osepapauk, Boarapus).

IlpuBejeHHble BBIIIE PA3SHOPEUYHMBHIC NAaHHBIE O MEPHOAH3A-
UM, OTCYTCTBHE OOIIENPUHATBHIX CTpPATUrpadUYecKuHx I0Apas-
nenennii mo Kaszaxcrany jaas AoxeMOGpus, HeZOCTATOK pajaHo-
XPOHOJIOTMYECKHX OAT AJA APeBHHUX KOMIIJIEKCOB BBIHYIKZAIOT
OTPAaHHYHTHCH TI0KA CAMBIMH OOI[MMH CcO00pa)keHHuAMH O BO3-
PacTHOI ITOCHENOBATENBHOCTII PASBHTHA JHINBL OTIEJBHBIX I'eo-
6s0K0B M DoJiee MOJIOABIX reoTeKToHOreHOB Kasaxcrasa.

PUPEVICKUE TEOTEKTOHOT'EHBI

JlokasaTenbCTBOM HEOJHOPOJHOCTH CTPOEHHS  TEPPHTOPHH
B putee (1100—584 mun. mer, Tpu nmukaa mo 172 MaH. ner;
caTInypHAbl, CHUHHABI, apaBaJIAW/bl), BONPEKH MHEHHIO O TOM,
YTO BCA IJIOMIAJL IpejcTaBisia cofoil ¢ BEPXHEro mpoTepo3od
€IHHYI0 TeOCHHKJIMHAJE, ABIAIOTCH HAJIUYHE OTAENBHBIX ApeB-
HUX reo6I0KOB ¥ X 060C00TIEHHOCTE CPeAN CKJIAA4aThIX MOJei
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naneo30s, OTYETIMBO OPUEHTHDPOBaHHAd (opma, JHHeHHEBIe 30-
HBI ¢ pasBuTHeM Oolee paHHHX aM@GuOOIUTOB 1O OCHOBHBIM
BYJKAaHCIMeHHBIM IOPOJaM, cJaHIeB, KapOOHATHBIX IOPOA, 3a-
TeM IIIATHOTPAHHTO-THEHCOB W, HAKOHEI, I'DaHUTO-THeiCOE,
TIpeJCTaBIAIINX KOMIJIEKCHL ITOCHeZOBATENbHBIX 3TAMOB pPas-
BUTHSA reoTekToHOreuos (¥pasa, Myromxapsl, Yayray, Taub-
IlTanp), mojpBepruuxcsa MeraMopdusMy B YCI0BUAX aMbuboIu-
TOBOII (halfin.

CoBepliIeHHO fiCHBIE NePepPhIBEI ¥ HECOTIACHA BHYTPH IPOTe-
po3os (A0 mATH), Ha TpaHuIne ero ¢ 6oJiee APEBHUMH IIOPOJaMU
(apanbaiickas ¥ OeKTypraHckasi CBHTHI YJIyTay IO TpPERKHEMY
JeJIEHN10, KeMHHCKas W akTiodckad cBUTH Taub-lllans u apy-
THX PeruoHOB — He MeHee JBYX-TpeX HeCOrJIACHii), ToABIeHHe
cyOmraTopMeHHBIX MOJIACCOBMIHBEIX OpPOreHHBIX (dopMarimit
Ha rpaHMIaX pPa3HOBO3PACTHBIX KOMILJIEKCOB AOKEeMOPHA — BCe
BTO ¢ HECOMHEHHOCTHIO CBHETENLCTBYET o rereporeHHoctu 3K
JokeMOpHA ¥ HAAWYHH JHHEHHBIX CTPYKTYPHBIX B30H, pasie-
JISBUINX KOHTHHEHTaJ bHbie MaCCHBBI, 3aTeM KOHCOJHIUPOBAB-
IINUXCS M BBIJABHHYTBHIX ITO3/lHCe Ha IIOBEPXHOCTE YiKe B IIO3[-
HeM goxeMOpmu. C aTHMH OroBOPKAMM, He pasjesids 1o Bo3pa-
cTy (MOMKHO HIPHHATH LUKIUYIHOCTE coryIacHo Tadnuie 4 win 5),
moJ oOLIMM HasBaHWEeM pH(elicKHie MOMXHO YKasaTh Ha DAX
TeOTEeKTOHOTEHOB B 3alajHOH, IEeHTPATbHOI M IOMKHON YacTAx
Kaszaxcrana.

Tpu 6AU3PACHONOMEHHBIX IAPaJJIeNbHBIX TI'e0TEeKTOHOreHAa
cyOMEepHUAMOHANBHOT O IIPOCTHPAHHA BHIJENANTCH I
Ka3axcTaHCKOil wactu Ypana n Myromxap (A6aynun u ap.,
1968; puc. 17), 3aTem Bpons ¥Yrayray, JkycanuHcKoro 6roka
1 CpeZHHHOTO AHTHKJIMHOPHA, IO BOCTOYHOI rpanmie Koxde-
TABCKOTO ¥ 3amnajHoil oxkpauHe CraBropoickoro MacCHEOB.

CeBepo-3ama/fHble IeOTEeKTOHOTEHBI uYeTKO ofocobnd-
1ores B ocesoii wactn Kaparay, Hamaup-Hajimanckoro 6o-
ka u ¥ro-3ananHom Ilpubanxanire, a Takke B XOJ3YHCKOM
MACCHEE.

CyOmupoTHble BOHBI BBeNAITCA B HOKYeTaBCKOM
MacCHBe M I0KHee, Ha TpaHune c¢ TeHrnsckoii mauToOi, 3aTeM
BaoJsb TeKTypMmacckoro ropera W, HakoHell, B CeseproM Tsaiib-
IlTage. Hago omuaaTs HAAMUHA JHHEHHBIX CTPYKTYPHBIX 30H
Ha NPAMOJHHEHHBIX TpPaHHIAX JAPYMUX CTPYKTYPHBIX reo6Jio-
rxoB (Banxamckoro u Ap.).

KoneuyHo, 970 JHIIb YaCTh reoTeKTOHOTeHOB pudes. Ocrans-
Hble TIY0OKO IOTpysKeHbI JHO0 mepepaboTaHbl IOCIEYIOUHMHI
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ABIGKeHUAMU, YeTKO ONpeieIWBIiecd TPU HANPABICHHA CTPYK-
TYyp — cyOMepHAHOHAAbHOE, CeBePO-3alaHOe U CyOIIMPOTHOE —
OBl JOCTATOYHO Pa3BHUTHEI B pHdee, W yiKe 110 dTOMY MOMKHO
CYAUTE O MOJUIHKJINYHOCTH ABHMKEHUIl B TO BpeMa (118 APYrUX
PEerHOHOB BIOJIHe JAoKasaHo). TaHreHnwalabHBIE ABUIKEHHHA, 00-
yCHOBHBIIHE NedhopMALUI0 YiKe HOCTATOYHO 3pedoir SK pu-
thest (Her WIH Majio runepbABHUTOB), PEANMBOBAIUCH BIONL 30H
cyDIIHPOTHOTO, 0r0-3a11aj] — CEBEPO-BOCTOYHOrO M CYyOMepHIHO-
HaJbHOTO HANpABJEHHII; BOBHUKIA MO3auHHO-2ablO06asa Gpar-
MeHTapHad cTpykrypa Kasaxcrana ¢ KOpoil KOHTHHEHTAJLHOTO
THNA, CYAS o GOPMANMOHHLIM PAKAM CeJMMEHTHBIX M Marma-
THYECKUX II0poJ reoGJIOKOB, MeXJy KOTOPBIMM MOIJIA coXpa-
HHUTBCH, HO TOJBKO MecTaMi, KOpa IPOMe:XyTOYHOIO THIIA,

Ve B pudee BOZHHKIO JejICHUE HA 3aNaJHyI0 4acTth (K 3a-
majgy or ¥Yayray) ¢ mnpeobiagaHueM cyGMepHAMOHAIBHBIX Ia-
pallIeNbHBIX CTPYKTYP ¥ BOCTOYHYIO (K BOCTOKY OT YJayTay u
a0 T'oproro Aunras, a ma ore — go CesepHoro Taus-lllanz) c
pasBUTHEM CTPYKTYP BCeX Tpex HANpABIeHMil, cucreMa KoTo-
peix ouepuuBaer 60K Cepepnoro, IeurpansuHoro m Imxuoro
KazaxcraHa, orpaHpuymsas ero oT Ipeobaajaionle CeBepo-3a-
MafHBIX cyOnapanlnenbHbiX CTPYyRTYP AnTas,

B Bocrounoit wactu Kaszaxcrana B TOM Ke pU@ee HAUHHAIOT
BOBHHKATE JIEMEHTHI CTPYKTYP H CEBE€pP0O-BOCTOYHOrO HAINPAB-
JIeHHd, 0 YeM MOMKHO CYAHUTH II0 IOMHBIM OrpaHHYeHUAM Bai-
xauickoro W Axbacrayckoro GJOKOB, HANIPABJEHHAM JIPeBHHX
ctpykryp Cerepo-Bocrounoro Ipubanxainns.

O6mieit 0coBeHHOCTBIO IIPOTEPOROMCKHX TI'e0TeKTOHOTEHOR
ABIAETCSA WX JUHEHHBIM XapakTep, yie Torxa HaMeTHBIIeeCs:d
pasMellleHUe Ha rpaHUIax OJ0KOB, TMOJHOTA IMKJIOB Da3BHTHHA
¢ IIMPOKHM MarMaTH3MOM, C JAaTepalbHBIM paspacraHueM
CTPYKTYP BO BpeMeHW, OXBATHIBAHWEM UMW MIUPOKHX NpocT-
PaHCTB, IPHBEJIee B KOHEYHOM MTOre K CO3JAHUIO KOPBI KOH-
TUHEHTAJBHOT0 THIIA, HPHKPBITOH IOKPOBOM JDEBHHX KOHTH-
HEHTalIbHEIX ocagkoB. Ha mamreii cxeme (puc. 8) mokasaHbl
JHIIE OCEBBIe YACTH TEe0TEeKTOHOreHoB, MIMeHHO 2T0 JaTepalb-
HOe paspacraHue, 3allONHeHUe 4«Aueek» B ceTH nuHeinmx I'TI3,
06yCIOBHIO co3jaHue reobJIOKOB B TOM BHJe, KAK BTO MOKAa3aHO
Ha cxeme. CrpykTypa ocTanbHOTO MPOCTPAHCTBA OCTAETCA Hesdc-
HOIl, MOXXHO JHIIb ITPeJIOJIATATH HaJH4YHe TaM MeHee KOHCO-
JUJHPOBAHHON KODBI, BOBMOJKHO, IEPEX0/AHOTO THIIA.

Jina OonBIIMHCTBA CTPYKTYDP XapaKTepPHB! AOCTATOYHO Iiay-
6oKasa creneHs MetaMopduama (aM@uOOIHTOBAA W MecTaMU Ja-
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ke TrpaHyauTOBas (auuH) W MarMaTH3anUA TPAHUTOHIHOTO
runa (FPaHMTHEI M THeHCC-TPAHMTEI ¢ PaJHONIOTHYECKHM BO3pa-
croMm go 1350 mum, jeT), 94To yKasblBaeT HA JOCTATOYHO IIyGO-
Koe BCKDBEITHE IeHyZJalueil KOMOHHBI npeoOpasoBaHus (Bepxu
cpexHeil ¥ HHU3BI BepxXHel yacTu), ToABKO B OTJZEIBHBIX ydacT-
xax (Yayrayckuii anTukausopuid, Hapcakmaiickas 30Ha) MBI
BHJ7IM OCTATKH OCEBEIX YacCTell JIPeBHHX TIe0TEeKTOHOINEHOB C
PAHHUMHE KDPEMHWCTO-KEeJNe3WCTLIMHM BYJIKAHOTeHHBIMH GopMa-
nuaMu. B cOBpeMeHHBIX YCTIOBHSX IOJHATHL Ha IOBEPXHOCTH
OTAelbHBIe TOPCT-aHTHKJIMHOPHEIE OJIOKH, OOJBIIad 3Ke dYacTh
noejge JeHyjaumuu OblIa ONVINEHA, NOKDPEITA Mez030HcKuM
KOHTHHEHTANBHBIM YeXJIOM JHOO CTPYKTYPHEIMH SpycaMM ma-
J1e0304.

BO BCKDBITHIX IeOTEKTOHOreHAX HAaOIIONaeTcsa BAHAHHE 6o-
nee mo3guux U113, nmnGo HAKIAaJBIBAIOHNIMXCH 1[@IHKOM HAa JpEB-
HUe CHCTeMBI, JuO0 NMPHUMBIKAKIIHX K HUM NPOAOABHO WIH ma-
paanensno, KapTuHa aroro HacneLOBaHUA W NPHUPAIleHHS CTa-
HOBHTCA Bce DoJiee ACHON A7A IAJEOBONCKHX CTPYKTYD, HAYMH-
HAS C KaJleJJOHCKHX.

RAJIEI[OHCf{PIE TEOTEKTOHOT'EHDBI

B Kazaxcrame y:ke JaBHO TPOH3BOAMJIOCH pasjeleHHe Ka-
JeTOHCKOro IIHKJa Ha /JABA 3Tana: paHHeKalXenoHckuii (584—
455 maH. JeT — OaMKaNBCKHIL ¥*, camaupcKUil IHKJIBI) U [103He-
KaTeZoHCKuH (455—369 mMnH. mer — TaxkcHckuil u cobGCTBeHHO
NO3JHEeKAIeJOHCKUH ; M0 43 MJH, JIET B MaJIOM LHKJe COTJIACHO
rabmnme 5).

PaumHexkaneZoHCcKHe 30HH (puc. 18) B 3HauHTeIbHOM
Mepe HacJie[lOBaJH He TONbKO HanpapieHusa apesHux I'Tl3, xo
1 HepeJKO COBMEINAJHCEH IIPOCTPAHCTREHHO, CO3/aBad ITOMHITUK-
JAWYeCKHe CTPYKTyPHEIe B30HBI, JHGO HAPAOIMBANH [APEBHIE
CTPYKTYpPH!, IIpHJerasd K HUM c obeux cropoH., IlomMumo tpex
HampaBJeHU pHpesa IMOABHIOCH elle YeTBEPTOe —CEeBepo -
BOCTOUYHOe, IpeAcTaBJIeHHOe CTPYKTYPaAMH YeTBepTOro Io-
pagra B IIpubanxambe, TexTypMace u Oiuee Sxubacrysa, B
Hmumckoit JIyke.

* B mocaenHee Bpems GailkanbCKHIl LMK CTAN BHIZENATECH B CAMO-
CTOSTeNIbHEL, J]a% 2TOro NeproOHAYAILFHO YCTAHABIMBAJIOCE BPeMs B OAHH Ma-
ABIH OHKX B 43 M7aH, jger.
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OcoGenHO MolliHoe pasguTHe nomyydalor 1y-Mnuitckas, Yun-
rua-Tapbarartaiickas | TopHo-Anrajickas CHCTEMBI CeBepoO-3a-
naggoro HanpasiaexusA. IIpojoykaioT ceBoe pasBuTHe CyOMepH-
auonanbiibie T3 Vpaina, Myroamxap, Typras, Bocrounoro
IIpubanxamea, Yayray, IleamHorpaza.

ITo3zgHekaNMeLOHCKUE 30HL XapaKTepHUBYIOTCA UIMPO-
KHM JiaTepaJbHBIM paspacraHueM mo obe CTOPOHBI OT paHHEeKa-
gegonckux I'TI3, a TakKe IIOIIAAHBIM Pa3BUTHEM NIPEeUMYLIECT-
BEHHO MOPOJ KOHTHHEHTAJBHOIO ITPOMCXOMKAEHHHA, YTO NMPHBEIO
K J0GONBITHOMY BBIBOAY O IPUHAIEKHOCTH OJHOIH (aiualb-
HOIl PAa3HOBMIHOCTH MOPOZ CHIYyPa K OPOTeHHHIM (OpMailuAM
(xoTa M JOCKIafYaTHIM), a APYroil — K HHHIHAJBHBIM TepIiu-
augaMm (?!). CymHoCTh Ke pasnIuYMs 3AKIA0YASTCA B TOM, 4TO
nocje 3aBeplIeHUs DPAHHEKAJEJOHCKOr0 IHKJIa HA KOHTHHEH-
raneHoH 3K HacTynuna crabuamsanisa Ha ITHPOKOI TeppuTo-
Py, 1 UBMeHeHHe daluaIbHOro 00JKMKa Monacehl H @auua ObI-
J0 06YCIOBJIEHO PEXHIMOM OCAJKCHAKOIIJIEHHMA HAa MOB3aMYHOM
fa3uce H B MPOMeXKYTOUHBIX 30HAX MeKy reobIoKaMu.

CoxpaHfAioTes TakHe riaBHbele Hanpasienus I3 — cyGme-
punHoHaNbHOe (BOCTOYHEBIE 30HBI ¥Ypana m Myrommapsi, Yiy-
tay, Atacy-Korkuerasckas), cepepo-zanagHoe (Yy-Hlauiickas,
Kaparayckue, Yunrugckas, IopHo-Anraiickas), CyOILUIHpOTHOE
(Koxuerapckue, Cesepo-Banxamckas, Cesepo-Tanpuianckasn,
Dsxynrapckass M Ap.), ciaabo ITPOSBIEHEI CEBEPO-BOCTOYHEBIE
(Baauaynbckue, Cnacckas, MimuMekas u ap.).

ITocne BepXHECHIYPHICKOI CKJIAJYATOCTH HACTyMUJIa TIO3[-
HAg cragusa passutns 113 — mofgHATHEe W MOITHOE IMPOSBIEHUE
aHIe3UT-JallHT-INIaPUTOBOI0 BYJIKAHH3MA, I'DAHUTOMIHBIX WH-
Tpy3uii (ABa JEeBOHCKHX KoMILTerca, BeigeneHHBIX B. C. Komre-
BBIM-/[BODHUKOBLIM); XapaKTepHO aHAJOTHYHOE JaTepajibHoe
paspacTaHHe MarMaTHTOB B BH/e TOSICOB M pPelIeTYATHIX 30H
MArMaTH3Ma, 3aXBATLIBAIOIIMX 3HAYUTENBHBIE Macchl Tpuje-
raomux GJ0KOB, B TOM UucJe H NPOTEPO30HCKHUX, IepeBoad UX
B CTAHI0 KaJIeJJOHCKOr0 OporeHa.

VMeHHO IIHMPOKOe pa3BHTHE T'e0JOTHYECKHX O00pasoBaHMIL
KaJIeZIJOHCKOr0 BpeMeHH INo0YAMIJIO aBTOPOB MHOrHX TEKTOHHYE-
CKHX KapT M CXeM OTHECTH TOYTH BCIO 00HAMKEeHHYI TeppHTo-
puio Kazaxcrana K KajlefoHuZaM Ha OCHOBAHWUH BO3pacTa <Iipe-
obnajaiomeii» CKIAAYATOCTH. BaKHO TO, YTO AKTHBH3ANMSA
8K, ee mepecTpoiika 0XBaThIBAJIu HE TOJBKO COOCTBEHHO Ipexe-
JIbl Te0OTeKTOHOreHa, HO W MpPHJIeraionrie A0CTATOYHO 00IIHpHEBIE
6noxu, MoGHABHOCTL MX B TO3JHEKaleJOHCKOe BpeMs ObLiIa,

108



HeCcOMHEHHO, 00yclIoBIeHA (PATMeHTAPHOCTBIO BCEro JPEBHErO
OCHOBAHNA KaJeJIOHH, KOTOPAA OTMEeYalachk Bblile,

HyxHo emle o6paTuThk BHHManHe Ha (HaKT «IIpOCKAKHBA-
HHsA» W TIPEPBIBHCTOrO PA3BUTHH KAJENOHHJA, Kak Obl MHHYIO-
mux Oosiee Apepnue GM0KH. ITO OTHOCHTCS K IPOAOJIAKEHHIO
ctpykryp Yunaruza B IlpubasHaynbckuii pailoH K cepepy, MH-
Hya Onox TextypMaca, ¥ aTacylcKHUX — TONEPEYHOE pacceye-
Hue CpeHMHHOrO AHTHKJIMHODPUA U TIPOJOTIKEHHE CTPYKTYD IO
o6e cropoHsl orT Hero. Oco6eHHO IIMPOKO 3TO ABJIEHHE QTMeda-
eTcs AJis PepUUHHAT,.

TaxkuM obpa3zoM, K HAYAJY OUYEPEIHOTO PEPIIHHCKOTO I[HK-
na bonpmas yactes 3K Hazaxcrana obpena xapakrep KaJegoH-
CKOro OpoOTeHa.

TFEPITHMHCKHUE TI'EOTEKTOHOT'EHBI

TepuuHckMe 30HBI IpPOABICHBL eme Oojsee IIHPOKO, ueM
KanefoHcKue, 310 cyOMepmHOHANLHBIe 30HBI BOCTOYHOH CTO-
pousl Vpamna, Myromxap, Typraiickoro nporubGa, Ceseproro
ITpubanxamea (Koyupan-I[:xunrayckas), ceeepo-zallajHble CH-
cremsl Yy-Wan, Yunrus-Tapbararas, I0ro-3anmagnoro Anrasg,
cyOluuporHbie — Yemnenckasi, Cesepo-Taubmanckada, HsxHo-
JlskyHrapckas — M Macca 30H YETBEPTOro M IATOr0 INMOPAAKOB
pasJIHYHBEIX HanpasaeHuil (puc. 19).

Hapanay ¢ o0BIYHEIM MPUMBIKAHUEM K KANeNOHCKUM TeoTek-
TOHOTEHAM OTMedaeTcs BOBHMKHOBEHHe HOBBIX CaMOCTOATENb-
HBIX (3aiicaHckas cucrema, Tokpay u Ap.), a TakKXe MEIKHX
PasHoOOpPa3HO OpPHEHTHPOBAHHEIX WM Jasmke OpaXxudopMHBIX
CTpyKTYp. PparMeHTapHOCTH BCEro KAJEJOHCKOTO OporeHa B
Kakoii-To Mepe 00yCAOBMIA MONIHYIO pelIeTyaTyio IPaHHTH3A-
unio 3K B cpegume m mosjgHHe repIUHUBI, M HocKoabKy I'TI3
pas3BHBANIUCh TI0 KAJIEJOHCKOMY OPOTEeHY, TO cinaldo TposaBIeH
OCHOBHOIf MarmMaTu3M. B HauaJbHYIO CTAAHIO ITOYUTH ITOBCEMECT-
HO OTCYTCTBYeT THUIIMYHAS MHHIUAJMbHaA [gHabas3-CIHIAUTOBAS
Uy oduoauToBaA Gopmaiug. lepuuHuasl 3alicaHCKO reocuH-
KiauHand Ha PyzHoM AnrTae HAYHHAIOTCH MOUIHBIMH JAIlHTO-
NUNAPUTAMYA ¥ TOJBKO NO3jHEe MOABIAIOTCs 0asalbTo-aH7e3H-
THI, U TaK, B CYIIHOCTH, Bezje. B 1M0O3AHIOW cTaguio BO3HHUKJIH
MOIIlHBIe MHTPY3HBHBIE T'DAHMTHBIE M BYJKAHOTEHHBIe [JaI[UT-
JUNAapPUTOBBIE TOscA, HAKJIAABIBAIOIIHECA YaCTO HECOrJIaCHO Ha
CKJaZyaTble CTPYKTYDPHl KakeJoHHA u make repumHuy (Hmmii-
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CKHMii). 9TO BUIHO Ha BCEX I'eOJIOrHYeCKMX Kaprax, HAa CXeMax
Marmaruama (B ToM umHeae M cocTaBleHHBIX Hamu; 1llepGa,
1955, 1956), rge wapany ¢ TPONONLHBIMH IOSICAMH UMEIOTCSH
i nonepednsle (Kapeaknas, ¥ayray m Ap.) M ceruatsie. Ta-
KUM 00pasoM, 8TO IeOTEKTOHOIeHbBl KOHTHHEHTAJXBHOTO
THNA.

O4eHs 3aMeTHO YCHJIHIACH IPAHUTHB3AIMUA 1O HANPABICHUIO
K BOCTOYHOH M IOro-BocTO4YHOH uyactam Bocrownoro Kasaxcra-
Ha. Ona yBeamumaa MouHocTH 3K Io cpaBHeHHMIO ¢ KaleloH-
ckoit na 5—6 kM, B reorextoHorenax — zo0 18 xm, T. e. B
cpenHemM #Ha 10—12%, a rmaBHoe, cranm Gozee KHCABIM ee co-
craB, Bo3pocnu koaddunuenTsl K, u K ;5. Jocratouno cka-
3aTh, YTO B OAHOM Banxamickoit cumexanse (B Tom yuciae Tok-
PaycKoM CHHKJIWHOPHM) HA IOBEPXHOCTE M3 IepH@epPHUYeCKHX
OacceifHOR BYNKaHu3Ma OwiNo Beinecewo Ao 150 Twic. xm® Bva-
KaHOTeHHOTO MaTepHaJia CPejHe-KHCJIOro COoCTaBa, YTo IIPHUEEJIO
K IpOCeZaHHIO BCeil CTPYKTYPBI HAmomoGue TrUraHTCKOd Kalb-
gepel. Cpefiu ToJieil KaxeZOHUJ MPOSBIEHEI IepIHHCKHE CKJIal-
YaThIe CHCTeMBl, BYJKaHUTH U HHTPY3UBHI.

Takum obpasom, 3K KangegoHcKOro oporeHa Ha Goapireit
CBOell 4acTH, HCKIo4Yas HexkoTopsie paiionsl CesepHoro Kaszax-
CcTaHa, OKasajachk mnepepaboTaHHOIl — rpaHHTH3HPOBAHHOM, XO-
TH W HEOJAMHAKOBO, /0 CTAJUH I'epPIHHCKOroO OpOTeHa,
TOI'Ja KaK 9TH TEePPUTOPHH HA TeKTOHHYECKMX Kaprax Ece eIne
NOKAa3BIBAIOTCH KAK YHCTO KaJIeLOHCKHe,

HumMepuilickue 30HH B OOJNBIIMHCTBe IIpeLCTaBI-
10T c000if CTPYKTYPhI PACTAMKEHHT SNUEKOHTHHEHTAJBHOTO TH-
na — NTUHEeWHble rpaldeH-CUHKJIWHODHH TUMa JKHOACTY3CKOrOo,
Maiikiobenckoro, Anakyabckoro. IlpocTHpaHHe HX [JOBOJALHO
pasHcoOpas3HO: HApPALY C CeBePO-BOCTOYHBIM MMeeTcs CyOMepH-
auonaneHoe (FO:xuwiii Vpan, Typraiickue), ceBepo-zanajzHoe u
cybumporHoe. ClHojKeHbl KOHTHHEHTANBHBIMKM OCANKAMEN € He-
fonpmiuM KoaudectBoM OGasaneroupos. Ilocnexmee ceBuaerenb-
CTByeT O AOCTATOYHO IMIyOOKO 3aseramiiux HCTOYHUKAX W ca-
MOM MexXaHH3Me IpOCeJaHHs, IIOMHMO JaTepaJbHOro pacTH-
sKeHHA. XapaKTepHO, YTO MHOrHe TrpabeH-CHHKIMHODUH pac-
1nojaraloTesa IapajJelbHO B TBUIOBBIX YaCTAX TIepHOHHCKHX
reorexToHoreHoR  (Kaparanpa-Ammueyiicknil) mMIm  MeRIy
HHMH.

Tonbko ogua Maursimnaxcko-KapaTayckuil reoreKToHOreH
npezpcraBnfger coboit aHTHKIAMHOPHYIO CTPYKTYpPY. Ilpomexomu-
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JIM WHTEHCHBHAS JeHyZallud K TeHellNIeHH3aliisa CTPYKTYp rep-
IIUHCKOTO oporeHa (rnasHbIM oOpasoM sueiiporenudeckas ¢op-
Ma pa3BHTHS).

Becs Bocrounniii Kasaxcran npeBpaTH/ICA B OOCTATOYHO
KOHCOAMAMPOBAHHBIN (X0TA W (PparMeHTADHBIN) MOJOLOIT IIHUT.
Bamaggas ero IOJOBHHA IIpeACTaBafANa IIaTtdopMy, Teperphl-
TYI0 UEXJIOM Me3030HCKHX KOHTHHEHTAJNBHBIX OTJIOMeHHIL.

AnrsnuiicKkMe B30HB IMIPOABUINCHE IVABHBEIM 00pasoM
Ha Ioré H BOCTOKE B BUe JHUHEHHBIX MOIIHBIX I'OPCTO-TJIBIGOBBIX
IBUKEHHI, CO3JIaBIIMX COBpPeMeHHBIe TOpHEBIe CcHCTeMBl TaHb-
Illanga, M:xyarapun 1 TopHoro Anrasd, ¢ aMIIHTYIaMH ITepenMe-
menuii B 3—7 kM ¥ Gosee (Braouad AeHyjanuio). CrpyKTypsbl
3aPOKIANNCh HA KOpe TepPIUHCKOTO OporeHa, JYacTHYHO mepe-
IIefIero B MOJIOAYIO IJIATHOPMY KUMMEPHICKOr0 BpPEeMeHH.
Topuele ropcTO-TABIGOBEIE CHCTEMBI 001alalOT OTYETIHBBIMH
«KOPHAMM», a o0Ijasd MOL[HOCTH KOPEI BO3pacTaer 3Jech [0
60 xx. OTo obGcTOATENBCTBO, a TAKMKe YCHJIEHHBIM TelJI0BOH ITO-
TOK, HaJdH4YHe MOJOAOTO BYJIKAHHU3MAa, BBICOKAA CEHCMHYHOCTH
VKAa3bIBAIOT HA INPOIIEAIIYVIO OYEepeAHYI MOUIHYI0 MarmMarTusa-
nuto 3K (rnaBHeIM o0pasom B CKDBITOI (OpPMe), ee ImepecTpoii-
Ky 1 IIpoHcXojAllee cgiidac H30CTATHYECKOe <¢BBITAJKUBAHUE»
BCell crucTeMEBl ¢ Co3/laHueM TOpPHBIX XPe6ToB.

MeHee aKTHBHBI ABMIKEHHS Pas3apodiIeHHBIX GJIO0KOB OCTAMD-
Hoii wactu HKaszaxcTaHCKOro MaccHBa, HO BCe e OTYeTJHBBI
MHOTOYMCICHHBIC PasioMbl, cOpOCO-CABHUIOBEIE IepeMeIeHuA,
ZOCTATOYHO SICHO TPOSABJEHBI JIATepAJIbHBIE CMellleHUs OJIOKOR,
B TOM 4YHCHE CABMTHM ¥ JasKe HAABUTYU, XOPOUIO JOKYMEHTHPO-
BaHHLIE B IPEAropHEIX oOaacrax. IIpeo6iaagalor cueTeMBl Tpe-
IIHE TpexX HaNpaBlIeHWi: CeBepo-3alaj(Horo, CeBePO-BOCTOYHO-
ro, a Ha rore—cyburiporaoro. CucreMbl UMEIOT IPOTSIKEHHOCTE
Ha MHOTHEe COTHM KHJIOMETPCB U 00pasyiorT AOCTATOYHO I'YCTYIO
pemrerrky (Babak, 1969). IToMuMo IIABHEIX IIHPOKO DPABBUTHI
BTOPOCTEINeHHbIe TPEeIHHHEIe cHCTeMBl, pPazbuBaioniue BepXHIOIO
gacTs 3K Ha ZOCTATOYHO MeNlKHe IOJAHWroHAJNbHBIE BJIOKH C IIO-
BBIIIEHHON IMOABHKHOCTHIO.

HMuTepecHo IpocaeguTh XoTA OB B 0GHIMX yYeprax Iociego-
BaTeJbHOE pPa3BUTHe Haubojdee KPYIHLBIX TeOTEeKTOHOTe-
H 0 B, KOTOpHIe ceifyac ppejicTaBAfioT coboli B 1esoM ropcr-aH-
THKJIMHOPHEIE CHCTEMEIL,
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Ypansckui

Ilocnenane o6o6IIeHHbIE JaHHBIe 0 Ypaly IpUBeIeHHl B cOOp-
uuke «Inydunnoe crpoenue Ypana» (1968); Hexoropsle dacrt-
Hbie CBEeAEHUA H3JI0KeHbl B japyrom cbopHure <«K mnpobreme
ca3u Ypana u Taus-Illans» (1969). ¥Ypan — aT0 cepus mapai-
JIeTBHBIX ~ YBKUX  IJIACTHHOOODABHBIX CYOMEDHIMOHANBLHBIX
CTPYKTYPHBIX B30H-OJI0KOB (OKOJIO [eBATH), NpeACTaBIAIIINX
yepeayioliHecs IOAHATHSA W ONyCKAHHUSA, CH0MKEHHBIX Iopoja-
MH OOBIYHO HEOJHHAKOBOrO BO3PACTa ¥ MMeomux obmiyo um-
puny po 400—500 xx u pnuny 6oxee 2000 .

ITo mHenmio ypaneckux reosoros (Cobones u ap., 1968),
crep:xHeBad 3oua (IlenTpasnbHO-Ypalbckoe NOJHATHE) HAaYalla
GopMHpOBATECH Ha [JOKeMOpHICKOM He Bcerja OJHOPOJAHOM
(Taparauickas raeiba) ¢yunamenre Pycckoit naardopmer (ap-
Xel — HEKHUE Tporeposoil) B mporeposdoe (1400—1700 man.
JleT) ¥ paHHeM Iajeos3oe. [[pHMBIKAIOIIHE ¢ BOCTOKA CTPYKTYPhI
(Tarunscko-Marauroropekuii  nporu6, Bocroyno-¥Ypansckoe
MOJHATHE M ApP.) ABnAOTcH Oolee MOJIOABIMH, HEOJHOPOAHBIMU
10 CTPOEHHIO U NMpPHpPAIlWBAaIUCh B HHMKHE-, CpeJHenale030icKoe
u jJake BepxHenaseos3olickoe BpeMs B (Gopme JduneliHEIX TIOA-
BHJKHEIX 30H MarmaTOr€HHOrO Tuna HWIH B Buje nporudos. To-
fonbeko-KylIMypyHCcKOe HMOAHATHE YiKe SBIAETCS NEePeXoHbIM
K JAPEBHUM cTpyKTypaMm Yayray. Takum o6paszom, ¥pam — aT0
CJIOKHEBIM YeTBIPeXIMKJIUYHBIH Ie0TeKTOHOreH, Pa3BHBABIIHII-
cs SBHO aCHMMeTPHUYHO (ZBe B0HEI K 3amajy — 3amajHo-Ypaib-
cKaf HUKHe-BepxXHenadeosoiickas, IIpeAiypalbCKMil mporud
BepXHeNnaJleo30iHCKHA, IIeCTk 30H K BOCTOKY) H HA PA3HOM CTPYK-
TYPHOM OCHOBaHuUH (TPH 3alajHble BOHBl — HA KOHTHHEHTANb-
HOHl Kope Pycckoit miargopMEl, a OCTalbHBIe — TO HA KOHTH-
HeHTaJbHOM, TO Ha KOpe IMPOMeKYTOYHOTO THIIA), UYTO HAPALY C
PasHBIM THIIOM ABMXKEHHI 00YCIOBUIO CTPYKTYPHOS, MarMaTH-
yecKOe M MeTAJJOTeHHYeCKOe pasiiHdue OT/eNbHBIX JUHeHHBIX
3oH. Jame yabprpabasurel Ypana JAByX, a Mo:KeT ObITh, U TPex
BO3PACTOB: BepXHenpoTepozolickmii (JyHUTHI, M3paHIUT), pPaH-
HeKaneZoHCKHil, pamHerepmuHckmii (Illreiiu6epr u ap., 1968).
TlocmemoBaTenbHoe HaloMeHue Goiee moaoawix I'TI3 Ha cdop-
MUPOBABIINECH TeOTEKTOHOrNeHEl OOYCIOBHIO BCe BO3pacraio-
myio cuaautusanuio 3K m B ToM umnciae ee marmaTHToB. Ilpu
9TOM LLIO TapajijielbHOE pas3fBUraHHe MATEPUKOBBIX GJOKORB
ocnoBaud 3K Vpana B cyGluMpoTHOM HANpaBJIeHUH, B CBA3H
¢ yem oOpasoBajuch M IomepedyHble CTPYKTYpPHL Jlocrarouno
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AKTHBHBIE JBHIKeHHsA NPOABUINUCH H B Me303o0e. B uacTHOCTH, B
TpHace BAOJHL pPasJoMoB 06paszoBaJMCh MOIHBIE 0Ga3aJbTOBLIE
CepUH BYJKAHHUTOB B rpabeHax.

Pap uccnepopaTeneii B IOcje/iHee BpeMs OTMedaloT G-
goeTk cTpykryp Ypana u IOmxuaoro Tauw-Illans mo csoemy
CTPOEHMIO M BpeMEHM 3aJI0KeHWH, XOTH HEeNOCPeICTBeHHBI Ie-
PeX0] ojHOil B APYIYIO NOKA CIOPEH ¥, BEpDOATHO, XapaKTepH-
3yeTcs HaJAMYHeM IIPOMeXKyTOUHBIX cucrem (AGaymuH, Iapb-
Kogel, Xampabaes, 1969).

Yayrayckui

Mmeer MHOTO CXOAHOTO ¢ VPAaNbCKUM — aHAJIOTHUHOE POCTU-
paHue, MOMUIMKIWYHOE CTPOEHHE, TOJBKO acHMMerTpHA ofpar-
Ha TOli, KoTopag UMeeTcsi HA ¥Ypaie, nockonbky k 'II3 npesue-
I'o BaposKeHUS KAJeJOHHABLI IPUPAIIWBATHCE YiKe ¢ 3amajHOI
croponsl, Paamepst Gonee 300100 xm. Crep:xHeBaa 30HA Yiy-
ray hopmMHpoBanack B pHA(ee HA KOpe KOHTHHEHTAJHLHOTO THMA
(npeBumit Yayrayckuii reobrnox). Paunexkanegouckme I'TI3 B
keMOpHH ¥ OpAOBHKE, MPOABHINCH CyOnapasyielbHo W CTDYKTY-
PbI IPUMBIKAJIH C Bariajia, BOBIEKAS B NepepaboTKy BePXHEeNmpo-
TeposoiickHe OJoKH; Mmo3fHee 0O6pasoBalHCh JEBOHCKHE IIPOTH-
651. K BocTOKy oT panHell CTPpYKTYDPBI ITPOUZOILIO0 IPHPALIeHHE
BJIOJIE PABJIOMAa TEPLUHHCKHMX 30H NPOruboB B HIHKHEM KapOome;
Ha IOKHOM IPOJOJIKEHHH YJIyTAy OHH TIPHOOPETAIOT Xapakrep
CTPYKTYp OOJieKaHUA HA KOpe IJIaBHBIM 00pa3oM JApeBHEro opo-
reHa. BoaMosHO, CyOIIHPOTHOE CTYyIIEHYATOe CMEIeHHe OTHeNb-
HBIX DJeMEeHTOB reoTeKTOHOreHA ObIIO To3jaHee, ocobeHHO Ha
¢paanrax,

Yy-Hanickun

Honumuknuunelii 6aiKkalbCcKO-KaJeJOHCKO-TePIIHHCKHI T'eoTeK-
TOHOI'€H M3 CHCTeMBI CTPYKTYP CEBEepo-3alajiHoT0 TPOCTHPaHUS
nporskerHOcThI0 Mo 700 kv u mmpuuoir 70—90 wm. Ocobo
pe3ko orMedaercd acuMmerpus. CrepsxHeBas uacrs — sHasa-
up-Haiimanckass 80HA — pasBuBaiachk B pudee ¢ PaACKOIOM
KOHTHHeHTaJabHOH Kopel. Ilociae 3TOro B paHHEKATEJOHCKOE
BpeMs (KeMOpHii, OpAOBUK) 10 00e CTOPOHBI BOSHHKJA ¢IIEPBIY-
Has TeocHHKJIuHAJbHaa Ooposxa» ([leiige, 1956; Mapxosa,
1961) Ha xope nmpoMemyTouHoro THma. JlanbpHeilmee pasBuTHE
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I'll3 u npupalieHHe reOTCKTOHOTeHA HMeJO ACHMMEeTPHYHBI
xapakTep IMlIaBHbIM 06pA30M K CEBepo-BOCTOKY, Ijle B JeBOHE —
nepMH PasBUJICA JOBOJABHO MOUIHEBIN reoMarMaTored TIPaHWUTO-
ujgHoro tuna. C oro-zanaja, TaK e KaK U B YJyray, IpHpas-
JOMHOEe TIPpHYJIEHEHHe ITPOH30LLJI0 B HHIKHeM KapbOoune., KeHn-
IpIKTaccKaA CTPYKTypa MMeEeT YiKe HellOCPeJCTBEHHYIO CEBA3bL €
CesepubiM Taus-Illanem (puc. 20).

Yunrua-TapbaraTaiickuit

Bropoif KpymHBIT calaupcKO-TePIHHCKHII TeOTEeKTOHOTEH CceBe-
pO-3amaHOTO NPOCTHMPAaHN#A, NPOTAHYBIIHIICA B AJAUHY Oosee
900 xkx npu mupune go 100—140 xx. IlepsoHayanapHas cTepk-
HeBas B30Ha (OPMHPOBAJACH BJOJb CEBEpPO-BOCTOYHOrO Kpasd
AxbacTayckoll IUIMTHI HA KOpe KOHTHHEHTANBLHOTO M IIPOMEIKY-
TouHoro THHOB. Ha cesepo-samagHoM (iaHre oHa pas3BHIachk B
pacxomamuiica mydox moasoH (Mapxosa, 1948; Bopykaes,
1955; Bopeyk, 1956; Becmamos, Ecenos u ap., 1965, 1968 u
Ap.). B paHHe- W NO3AHEKANMENOHCKHN IHKJLI NPOHCXOAHJIO B
oflleM CcUMMETPHYHOEe OTHOCHTEJBHO CTEePIKHs paspacTaHme
6a3aIbTOHIHOIO TeoMarMaToresa co ciaaGopasBUTHIMM YIbTPA-
fasuTamMu. B nesoHe Hauanock OyepeaHOe IpHpallleHHe CeBepo-
BOCTOYHOI'0O ¥ IOro-ganajHoro GopToB ¢ Toi pasHHIlel, 4TO A
IIepBOTO 0HO OBLIO MOCHeJOBATENBHEIM (Wepes HMIKHMII KapboH),
a IS BTOPOTO — TIPEepPBIBUCTEIM, CKauykooOpasHbIM (cpasy cpel-
Huif xap6oH). I'epruHCKMiI MarMaTusM TPaHHUTOMAHOrO Xapak-
Tepa (kapOOH, MepMb) Pa3BHICH BAOJL TPOJOJBHBIX Pa3ioMOB,
oGpazosas cornacHeie mosica (ILlep6a, 1955, 1956), u Hocun =
KaJIeJJOHCKHX CTPYKTypaX TeoTeKTOHOreHa XapaKTep CKIepoTH-
4eCKOro (Tak HasbIBaeMble «BHEI'€OCHHKJIWHAJIBHBIE» I'DAHUTOM-
IObI), T. e. 30H AaKTHUBU3AIMM KAaJeJOHCKOTOo oporeHa (II03TOMY
OH¥ ¥ rpaHHTOHAHBbIE). CeBepo-BOCTOYHEE MNPHMBIKAIOT CaMO-
croaTenbHble Hapmuucko-Caypekuii, a eme jgamee — Anraii-
CKHIT TaKKe KaJieJOHCKO-TePIUHCKHE Te0TeKTOHOTEHEI,

Jo cux mOp oTMeUYaNioch MONEpPeYHOe PaspacTaHHe IeoTek-
TOHOTeHOB B GoproBeie 4actu. Hua Yuurus-Tapbararaiickoro
MOJKHO OTMETHTE ellle HapalluBaHHe KalleIOHHI ¢ TedYeHHeM
BpeMeHH Ha (JaHre B NPOJOJBLHOM IOr0-BOCTOYHOM HANpaBie-
HuH, Ha ceBepo-zamajie X JHHelHBIII pocT OBI OrpaHHYeH HA-
auaueM monepedHblx I'TI2 cy6mMpoTHOrO M CEBEPO-BOCTOYHOI'O
nanpagsiaedud (TekTypmac, Malikaus).
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Anralicknii J0ro-3anamHbI

9To TakKe NOJMIHKANYECKHH KaJlefOHCKO-rePIHHCKMIL (rias-
HBIM 00pasoM mociejHHII) TEOTEKTOHOTEH TOr0 e CEeBepo-3a-
majgHOre npocrupanusd. IIpors:xenHoers gocruraer 800 xm mpu
mnpuHe okono 200 xm. CeBepo-BOCTOUHOM TpaHUUER ero aABia-
ercsi maccue I'oproro Auras, a I0ro-zamnajHoif — CTPYKTYPBI
Hapmuucro-Caypckoro reoTeKToHOTEHA.

Anraiickuil reOTeKTOHOTEH [UTENLHOe BPeEMS U JeTalbHO
uaydayncg B. II. HexopoimeBEIM, NMOCBATHBIINM €ro TeKTOHHKE
crnenHanbHyl0 MoHorpaduio (1966), a sarem — B. A. Kyzueno-
eeIM (1964), B. H., Kpacunraukossim (1966), B. B. BoakossiM
(1966), A. JI. Margeesckoii (1969) u apyrumu. B. II. Hexopo-
mwes (1954), M. H. Benocroukuii (1959) ormernnn, 4To B pas-
BHTHH CTPYKTYP AJTas HaMeyaeTcs onpeleeHHAas IOCJIefoBa-
TeJBHOCTh NOJ BIMAHUEM KoJebaHuii kpas Cubupckoii miart-
GOopMEI, CONPOBOMKAABIIMXCA HapalliBaHUEM MOJOABIX CTPYK-
TYp B Iloro-sanajguom Hampasienun. Kanemonckas crepskuesas
MHHUIHAJNIBHAA 30HA COXPAHMJIACH JUIIL B BHJE CHIBHO MeTa-
MopbuzoBaHHEIX dparMentoR (CuniommHckuii u  Amnefickuit
aHTHEJIMHOpHHY, HpTHIIICKasi 30HA) CO cjaejaMH JuHAMOMeTa-
Mop(pu3Ma, YTO DOKa3bIBAET HAJWYHWe cAMOH TOJABHMKHON Z0HBI
TOr0 BpeMeHHM, IpoJeraBmieil OJM3Ke K CeBEpPO-BOCTOYHOMY
Kpaio, BePOATHO, BAOJb TpPaHHIBl XOJN3YHCKOro reoGioka
(puc. 8).

Tepuuncras TTI3 Hawana CBOIO MNeATENbHOCTE HECKOJIBKO
paHplle OOBIYHOTO — B HHKHEM — cpefHeM jeBoHe, C aroro
Iepnojia HaA KOpe CAeHYAHPOBAHHOIO KAaJEAOHCKOTO OpOreHa,
NPUKPBITOrO Koe-rfie MAJOMOINHOII Mojaccoil, Hadana (opMupo-
BaThCA TepUHHCKHII reorextoHoren c¢ ero Cepepo-Bocrounoii,
Pyano-Anratickoit, KanGa-HapeiMcKkoll 30HaAaMH M II0/I30HAMH,
OTIHYABMINMUCS PeXKUMOM (POPMHPOBAHHSA ¥ BellleCTBEHHBIM
cocTaBOM MarmMaTuTop. Hapafy ¢ acHMMeTPHYHBIM HapaluBa-
HIeM cyOnmapaljieIbHEIX CTPYKTYP B TeUyeHHe JeBOHA — IepMH

| K 1oro-samafly OTMeyaeTcs CHMMeETPHYHOE IOJIOMKEeHHe II0ACOR
NozAHerepHUHCKOro rpaHuToupHore MarmatusMa (Kanba-Ha-
peiMmcknii ¥ Ceeepo-BocTounslii) mo oGeuM CTOpPOHAM Te0TEKTO-
HOTeHéa.

Hpreimckas 20Ha pasioMOB IO MHOIMM IIPH3HAKAM Hada-
Ja GOpPMHPOBATECHA elle B KajeJoHCKyio smoxy. Ko Bpemenn
TepUUHCKOH aKTHBU3AIUMM 3[eCh ysKe CyllecTBoBaJa JHHeHHAR
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[OJOKHUTENBHAA CTPYKTypa (BaJj), B AajbHellleM IIOCHYKUB-
1I1as U3BECTHBIM 0apbepoM U rpaHuieii daruii.

ITpenMyIecTBEHHO TepIUHCKOe pa3BHTHEe IeoTeKTOHOreHa
HA KOHCONUWAWPOBAHHOM KANEIOHCKOM OpPOTeHe, a 3HAYWT, [0-
¢TaTOYHO 3penoi M paciuddepennupopannoi 3K, o0ycaopuio
OTCYTCTBUE OGHONUTOBOH (GopMamuy, CKOJBKO-HUGYAb Pas3BH-
THIX HAa4YaJdbHBIX runepbasuTos, xoTs 3K H gake BepXHAS MaH-
tuda (Byann, 1966) okazaanck Z0CTaTOYHO PacCI0SHHBIMH.

Anraiickue B0HB CMATUS, TO3AHHE [0 BO3PACTY, OTPAMHKAIOT
TOJI0KeHne Haubo/ee MOOMUIBHBIX y4aCTKOB, IIPHJETalomIuX K
riayboKNM pasjsioMaM. 3JeCh paspelIajiich HANPAMKEHUA TIAaB-
HBIM 00pa30M CAaTHd, CONPOBOJKIABIIMECA CILTIOIIHBAHHEM
mopox ¥ MX cybmapaiienbHBIM AUHAMOMeTaMopdHYecKHM Te-
YeHyueM. B NepHOABl pacTsIKeHWIl NMPOABUICA MO3THUIH Marma-
TH3M, [IPH TIOCJAeAYIOIIeM CHKATHH MOJeJHDOBAJINCE JHHEHHEIE
UHTPY3HUH M JaKe 00pasoBajayuch MHIMAaTHUThI, YTO AJs OGracTi
HerJIyG0KNWX repiuHuj Booblle He XapaKTepHo.

B pacrosmiee BpeMsa AJnTail mepeskHBaerT aJbIHICKYIO ak-
TUBH2ANUI0 TPENUHHO-TABI00BOT0 XapaKTepa ¢ BePTUKAJILHBI-
MU TIepeMellleHUAMH OJIOKOB M JaKe OTAeJbHBEIMH HaJIBUraMi
Ha dYerBepruuHble ofnoskenus (Ilemrpanbuas Kanba, Jlenuno-
TOpPCKHWI pailoH m Ap.) W BalpPOKUIBIBAHHEM ME3030HCKHX II0-
pox (Kengepasik).

TexTypMmacckunit

OrHocHTCA K CTPYKTYpaM CyOIOIHPOTHOIO CeBepo-BOCTOYHOTO
HANlPaBJIeHHsd, TaKKe IOJUIIHKINYHBIN — OaiikanbpCKO-TepPIHH-
CKHIi, & eCclIH CYMTATH M TNO3AHHe NPOrubel, TO W KHMMepUii-
ckuit. Mimeer cnosuoe crpoenme (IllepGa, 1967), nporsixen-
HOCTE 0K0s10 530 xm, mupuna 120 xm.

Crep:xHeBass uacTh — TeKTypMaccKMii ropcT-aHTHKJIWHO-
pHil — 3akiIazbiBasiiack B pudee Ha Kope IPOMeKYTOUHOrO TH-
Ila, XapakTepHa IpPOABIeHHeM yJIbTpatGasuToB. BosMoikHO, BO-
CTOUYHBIM TPOJONAKEHUEM ero CAYIKAT yAaleHHBle GIOKU Jpes-
HHUX Iopoj ¢ ynabTpabasuraMu BocrounHee Toxpayckoro pasio-
ma ¥ Erunaeioynaka unu Axraca.

Ilocnenyromee paseuTue GBIIO ACHMMETPDHUHBIM M ACHH-
xpounbiM. C ceBepa K CTep:HEBOH YacTH B OPAOBHKe IpUdJie-
uunack Cnacckas 30HA, a B HWKHeM KapGoune — Kaparanna-
Ampucyiickas, C rofs B BepXHeM JeBOHe Hayaja DasBHBATHCH
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Venenckan 3oHa ¢ Axanckoir m Axbacrayckoil IoAB0HAMH,
GopMHUPOBABIIUMHECH Ha KOpe KajeJOHCKoro oporena. Oruer-
JAUBO TPOsBIeH 0OIAil CKOJOBO-CIBUIOBBIM xapaxTtep nedop-
MaIluif, TOCKOJBKY BCEe Z30HBI C CeBepa IOCIEOBATENBHO YyAIAM-
HATUCH B CEBEPO-BOCTOYHOM HAIIPABJIEHHH, 4 ¢ Iora ¥YcleHCKasd
30HA U €€ BeTBU — B 1OT0-3aNaAHOM.

Ycenenckas soHa H3ydeHa Oomee moppoOHo. CoBpeMeHHEIE
MaTepHansl o Heil Goablreil wactepio omyoauxkosaHbl («I'eoso-
THS M METAJLIOreHHS YCHEeHCKOIl TeKTOHWYeCcKOW B30HbI», TT.
1—6, 1967—1969). 3gece MBI OorpaHHYMMCH YKazaHHeM Ha
TO, 4TO, MO0 TEONOTHYECKHAM W TEOMUIMUECKMM AaHHBIM, CTPYK-
TYPhl TEKTYPMAaCCKOrO HANpAaBIeHHA B BHAE (DparMeHTOB IIPO-
CHeXUBAKOTCA JajeKo K CeBepo-BOCTOKY B Aurail M K Ioro-sa-
najgy A0 Yiayray, «IPOCKAKHBasi» Yepe3 IONepeuHble CTPYyX-
Typel YudHruza u ATacy; TOJHOe HX 3Ha4YeHHe [IOKA HE BBI-
ARJIEHO.

A. H. Cysopos (1968, 1969) ykasplBaeT, 4YTO CTPYKTYpa
Criacckoil B0HBI MMeeT HAJBUTOBYI0 NPHPOLY; TaKoe IPeAIoJio-
JKeHHe CIPaBEeIJMBO JUIIb [JS TO3AHEH CTafdu PA3BUTHHA OT-
JenbHLIX GNOKOB, a He AJIA CTAHOBJIEHHS CTPYKTYPBI B LieJIOM,
ABJISIOUIEHCH ABTOXTOHHOM.

ITpupamenne MomtHocty 3K:'Tonpko mo YcemeHcKoii 30He 3a
TIepHOJ ee pPassBuTHA cocraBuino 18 xm, a pacTasKenue B cyOMe-
PHAMOHANHHOM HanpaBieHHH — Ha 6 xm. Eciu NpHMHATH NIpH-
OureHHBIE JaHHBIE M0 APYrUM 30HAM, TO 00Iee paclUIHpeHue
TekTypMacCcKoTo TeOTEeKTOHOTeHA B CyOA0JATOTHOM HAMpABIIE-
HHUH COCTABUT OKoJ0 8—9 kM.

sk yHTrapeKui

CyOLInpoTHbIH GaliKalbCKO-TePIMHCKUI M YacTHYHO AJbIHil-
CKUH acHMMeTPHYHbIH TeorekToHoreH pasmepom 4503<100 xax,
Jajgero yxomsaumuii B npejensl Kuras ma Bocrore. CocTour us
PAfa 30H, CHONOBHMIHO PACKPHIBAIOIIUXCH B 3allajJlHOM Haipas-
seanu. OcHOBHBIe PAGOTHI MO U3YUEHUWIO CTPOEHUS PErdoHAa Bbi-
monueubl H. A. Adounueserm, B. @. Becrranosbim, C. E, Maii-
puusiM, I'. B, Hexopomiessim, A, E. lllnesiruasim, M. M. I0zu-
YeBEIM.

CrepskHeBas 30Ha COXPaHUIACh B BHIe ()ParMeHTOB KOHCO-
JIHJUPOBAaHHBIX MODPOJ 0a3aibT-aHAe3UT-APrUIUTOBON (opma-
1un pudes, QopMHpoOBABIINXCH HA KOpe IIPOMEKYTOYHOrO TH-
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na. BoJsiee oT4eTAHMBO INPOfABIEHO CHMMeTPHUYHOE pa3pacTaHue
paHHeKaJefOHCKHX 30H M IOJ30H K CeBepy M IOI'Y C ACHBIMH
yepTaMH HAYAJBHBIX HTANOB (TeOCHHKJIWHANBHBIX) DPAa3BHTHA
(ITenTpaneHo-JskyHrapckas, Boporanunckasd) u mociexyrouieil
cTabUIN3allUy B MO3LHEKAaJNeIOHCKHI ITHKJT.

Tepruuujbl pa3BHBAJNChL TaKiKe CHMMETPMYHO K CeBepy H
IOTY OT KaJIeJOHCKOrO OpOreHa, HO XapakTep UX ObLI pasjuyed.
Ha rore cTpyKTyphl pPa3sBOPAuMBAJIICE Ha JOr0-3amaj U MMesn
CTPOEHHe IreoMarMaToreHa, K KOTOPOMY C 1ora IIPHYJIEHAJNCA B
KapOoHe — nmepMu — Mezo30e Minuiickmii ByJkaHHYecKHil Imodc
Ha Kope KAaleloHO-repuHHCKOro oporeHa, Ha cesepe CTpyKTy-
pel u3rubasuchk K ceBepo-3amafy, npeobiajgal KOHTHHEHTAb-
HO-ceIUMeHTAIMOHHEIH THI (daum Capranpackoit u Tacrayckoii
30H) ¢ MOCAELYIOIMIMMH KPYIHBIMH MO3JHErepPIHHCKUMH HHTPY-
3usiMH rpaHuToB. CllefoBaTelbHO, TI'eOTEKTOHOTEH OKAa3aJCH
aCHMMETPUYHBIM II0 COCTABY CJATAIOIHUX ero IMOPOoJ.

AnpnuiicKkas TEKTOHMKA MTPOABIAETCA A0 HACTOSALIErO Bpe-
MeHX B (opMe OJOKOBO-Pas3peIBHEIX JedopMaliuii co 3HAYM-
TeIBHBIMY BEPTHKAJNBHBIMU aAMIJIMTYZaMM IlepeMelleHuii.

.
Cesepo-TaHbIIAHCKHIT

ChosXHBI TOMHIUKAUYHBIIT cyOUIMPOTHBIN pPHbel-anbnuiicKuii
reoTeKTOHOTEH, SBJIAIOIMICA JIMIIb CeBepHOIl YacThblo CI0MKHOIM
BeICOKOTOpHOIT cucreMbl Tauw-Illans, oporeHHoe pasBuTHE KO-
TOPOIl NpPOAOJNMKAETCH B HacToAlllee BpeMs. LUeBepHasd I'PaHUILA
npoxoAuT Broab npearopuii Tanacckero, 3aunuiickoro Anaray,
Kermens, Kenasikraca, a 10Had — YCJIOBHO BJAOJb CEBEDHOM
rpauunbl gonmnbl Mcewnik-Kynsa., Ha Bocroke ropHasa cucrema
VXOAHMT B npejensl Kuras, Ha 3amajge saTyxaer B paiiome Ma-
aoro Kaparay. Obmasa nporsaxenHocTs Gomee 1000 wxa, mupu-
na 40—100 xm.

CrepsxHeBass 4acTh IIPEACTABIECHA OT/AeJbHBIMU OCTAHIAMMH
popudeiickux OIOKOB KOHTHHEHTAJILHOTO THIA, 06HAKeHHBIX B
HauboxNee MOAHATHIX M J€HYAUPOBAHHBIX BBEICOKOTOPHBIX yd4acT-
Kax W Ha 3anajgHoM ¢uanre. Pudeii-HnskHenaneosoiickas moj-
BH)KHaf 30HA (GopMHpOBalachk IO THUIY TEOCHHKJIHHAIH, U I10-
ponbl KemOpHsa cOXpaHuiIuch Ha s3anaze B Manom Kaparay u
Koe-rfle B IeHTpe (Samnuiickui Anaray). B manpzeiimmeMm mnpo-
MCXO/IMNIM IIOYTH HeIpepbIBHBIE KaleJOHCKHEe H TepIHHCKHEe
TEKTOHNYECKMEe ABMIREHMA ¢ HeoObIvallHO IIMPOKO IIPOSABJIEH-
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HBIM MarMatusMom, MeTaMopdmuaMoM (B TOM YHcje IpaHHTH3a-
uueit) u nepepaborkoii panee chopMHpPoOBaHHEIX GJI0KOB.

B kpaeBeIx pesko NPUNOAHATHIX 4YacTAX Xpebros CeBepHO-
ro Taus-Illansa obHaKeHB! cpegHHEe TOPU3OHTEI KOJIOHHBL IIpe-
00paszoBaHUA — 00JacTh yJAbBTpaMeTaMoOp@HU3Ma ¢ mnopogaMu
TPaAHYJUTOBOM M rpaHAT-IHPOKCEH-aM(pHO0JI0BOMH dalmii.

I'pannro-rueiickl #M OYKOBBEIE THeHCBl, KPHUCTAJIIHYECKUE
CcIaHIbl HECYyT OTYeTJIMBBIE CJeJbl JAMHaMoMeTaMopdHyecroro
Te4eHHd, a OTJeJIbHbie YYacTKH — U I'DAHHUTH3ALNH,

Heckonpko Gosiee BBICOKHI ypOBEHL (BBILie He MeHee deM
Ha 3—4 KM) 3aHHEMaeT OPeos MarMaTHYeCKOro IPONHTHIBAHHS.
37ech pa3HooOpasHBIe IOPOABI HOKeMOpPHs M HUIKHEro IAlleo-
304 TyCTO NPOHMB3AaHBI MHTPY3HAMHU CpeZHEe-KHCJOrO0 COCTaBa C
MHOIOYMCJIEHHBIMH OTBETBICHUAMHK, amnodu3aMH, OpeKuHaMI
npocejaHusa ¥ MHBEKIHOHHBEIMU. Hapajay ¢ IIHpPOKO IIpOSAEBJICH-
HBEIMH NpoIeccaMu ru0pUAM3Ma, KOHTAMHHAINKM M MeTacoMa-
TH3Ma B BEPXHHX YACTAX OPeoJioB HAOMIJAIOTCA PesKHe IpaHH-
Bl MeX/Jy pacniaBaMH M MHTPYAUPYEMBIMU mopozamu. Hepej-
KO caMBIMH ITO3JHIUMHK OKAa3BIBAIOTCA BETBsAIIMecHd JailK¥ OCHOB-
HOTI'O cOCTaBa.

PparMeHTapHOCTE OJIOKOB, Pa3MHYHBIH THII JABHIKCHHN M
npeofpas3oBaHuii, HeCMOTPA HA OTYETIMBYIO JHHEHHOCTL Beedt
CTPYKTYDEI, BCe JKe Heé IIPUBEIM K CO3JaHHI0 KaKHX-TO BHIIEp-
SKAHHBIX CTPYKTYpHo-bopManmoHubIX sou, O0pasopajcs IoaH-
IHKINYeCKHIl TelecKOMHPOBAHHEIN IeoMarMaToOreH, B KOTOPOM
BIEPEMeXKY Ppas3MellaloTCs CTPYKTYPBI, BYJKAHHTBI M HHTDPY-
3HMBBI CAMOr'0 Pa3JMYHOTO BO3PAcTa, HO C PE3KHM NpeolIaJaHK-
eM JUIapHTO-ZaluTOB U rpasuTounos (95%).

B xoHIle Me3030s npousonia odepeAHAs aKTHBH3AIIMA ABH-
JKEeHUI TPenMHHO-rIEI00B0ro Xapakrepa ¢ npeodaajaHieM Imoj-
HATHH, OJarogapa 4eMy ellle H ceif4ac HMpOKOJIKAETCA BOBLBI-
MaHHe BBICOKOTODHOIH 001acTH, Koe-Tle NMPOABUJICH OPOTeHHEIH
0a3aJbTOMAHEI BynkauusMm. OGaacTh KpaliHe HeycToOHYuBag, C
MOBBINIEHHOH celicMUYHOCTBI0 H TEIJIOBEIM IIOTOKOM.

BosuukHOBeHue Ha 3anmajZHoM (JIaHre CeBepo-sanajHBIX OT-
BeTBJIEHUM, Tak ke Kak marubanme Yy-Hlauiickoro, «packpsl-
Tue» JMKYHrapckoro reoTeKTOHOIEHOB, BO3MOJKHO, OOBACHseT-
Ccd HaJWYHeM TepeKpPBITHIX MOJIOABIMH OCATKAMM OCKOJKOB
apesunx IWiIHT Ilpubanxamsa (IIpubanxanickas pacyJleHeHHAS
TJINATA).
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Cesepnoe IIpudanxamine

Cesepuoe Ilpunbanxambe, ocofeHHO ero sanajHas MOJOBHMHA, B
menoMm npencrasiasier coboit pudeiickuii 670K, ITOABepriuuiics
aKTHBM3AIUM B TPHM NUKJIa — OalikanbCckuil, KademoHCKHl U
TePUUHCKRUI — BAONL HECKOJbBKHUX CHCTEM TIAYOHMHHBLIX NOABMIK-
HBIX 30H YETBEPTOTO M NATOTO TOPANKOB CyOMepHIHOHAABHOTO,
cy0IIHPOTHOTO, CeBEpPO-BOCTOYHOIO M CEBepo-3aMaJHOr0 MPOCTH-
paunii (Jlaymyaun, Bonesmaxos, Komkun, 'asusosa, Hykoe u
Ap., 1968).

B pannmne craguu 6aiflKanabCcKoOro 1uKiIa OBIIM aKTHBHELI CyO-
muporHeie I'TI3 (¢ rumepbasuTaMy HTMYPBIHIMHCKOTO KOMII-
Jexca), To3aHee IIMPOKO mposBuauck I'Tl3 Bcex HanpasaeHwuii,
mepepociiie B reOMArMaTOTeHEl IPAHKTOUAHOTO COCTaBa ¢ MOII-
HO TIPOSBJIEHHBIM AHAE3HT-TALUT-THIAPUTOBBIM BYJIKAHM3ZMOM
Ha3eMHOT0 THUIIA, 3ANOJHUBIIMNM NPOMeXyTO4YHBle adeitku I'TIS.
B peavabTaTe ApeBHHe OGJOKH OKazalHCh 0TYACTH IepepaboTaH-
HBIMH, DAcYJeHeHHBIMHM M CIeMeHTHMPOBAHHBIMH IeoMarMaTore-
HAMH W IPUKDBITBIMH MOIIHBEIM MOKPOBOM BYJIKAHHTOB H TEp-
PHIeHHBIX Mopoi. BosHUK pHeiicKo-repiHCKHIT reoONoK Kap-
KacHOTO {(CKJIePOTHYECKOT0) THIA, COXPAHHMBIIMK Ji0 CEro
BPEMEHHU CBOI0 MO3aWWHOCTh.

ITogob6HbBIle KapKacHBIE CTPYKTYPBI IIMPOKO Pa3BMTHI B Ka-
BaXCTaHe B MPOMEKYTKAX MEMAy OCHOBHBIMH JIUHEHHBIMHU T'eo-
TeKTOHOTeHAMH. OTHM M OO0VCJIOBJEH, B YACTHOCTH, TIOBLIIIEH-
HEBI ckopocTHOM paspes 3K Kaszaxcraua.

Mezosoiickue nporu6el u rpabeHbl TPeACTABIHAIOT
co0oif CTPYKTYPBI DaCTSAKEHHA IIABHBIM 00pasoM ceBepo-BOC-
TOYHOTO, pexe cyOMepHAHMOHAILHOIO U CEeBepO-3aMafHOrO IIPO-
CTHPAHUA.

HEKOTOPBIE OBOBIIIEHH A

Bce mepeuncneHHble BBINIe I'eOTEKTOHOTeHBI B CTpyKType Ha-
3axXcTaHa 3aHHMAIOT IOJIOMKEHHe Kak OBl CBA3YIOLINX 3JIeMeH-
TOB MeXXAy Golee YCTOMWYHBBIMH OJIOKAMM, HE HCIOBITABIINMH
IMeJHKOM B Tajieo30e OporeHHoit ¢opMer paseutusa, Eciu B 3a-
nansoif wactTu KasaxeraHa Bce MPOTOCTPYKTYPEI ONpeleuIuch
u coxpaHanu ycroiiwusocts (Pycckas mimardopma, Typanckas
IIJI¥Ta M Jp.), TO HAa BOCTOKE elle He Bce JpPeBHHe OJOKH IIOJ-
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HOCTBHIO BBIABJIEHBI. BOBMOMXKHO, KOHTYPaAMH AJS MHOTMX M3 HHX
OKAMYTCA OCHOBHBIE M BTOPOCTEIEHHBIE I'€OTEKTOHOTEHHI.

Kaxaprii nocieloBaTeNbHBIH TeKTOHMYECKUII IHKI, IpPO-
XO&sA PAHHIOKW, CPEJHIO H IO3/HI0I0 CTAAWH PasBUTHHA, Kade-
CTBEHHO M3MEHSJICA KAK 0 COCTaBy IIPOAYKTOB (c TedeHUEM
BpeMeHH Bce DoJjiee KHCJBIX HA COIOCTABUTENLHEIX pydemax),
TaK U 0 UX yJeJIbHOMY BHAYEHHIO, Bce Gojee mpuobperasd KOH-
THHEHTAJNbHBIA xapakTep. Ecium B caMOoM Hayale NpOABIeHHS
T'II3 B mporepo3oe HaRaNINBAJIKUCh MOIIHBIe MOPCKHE Ce/H-
MEHTHBIE TOJIIIH KApPOOHATHOTO W KpPEeMHHCTOro cocrtasa (IIpH-
sHak [pgebasanpTHsanmuK OasanbT-AHopUTOBOM SK), 6asanbTo-
nuadaspl, yIbTPAOCHOBHEIE MHTPY3UH, TO B IOCHeAVIOUIEeM Ha-
YPHATH NpeobaajaTh BYJKAHOTEHHO-0CAJOYHEIE W MarMmartude-
CKHe CcpejHHe, a 3aTeM MW KHCJAbie MOPOALI, pPas3BUBaNuUCh
OIUKOHTHHEHTANBHbBIE BYJKAHO-INIYTOHHYECKHe Iosca, TeppH-
reHHBIE OcafkM {MoJsacca cuiaypa, AeBoHa, KapOoHa, Me3OKaii-
HO304).

MexannuaM pa3BUTHS TeOTEKTOHOreHOB BO BpeMeHH IIpen-
cTaBaAn co0oil IocieoBaTelbHO-CTYIIEHYATOe H3MeHeHHe COoC-
TaBa u paspesa SK, yBernueHHe ee MOIIHOCTH (OpOreHH3aInio),
NpPOrPecCUBHO TIEPeXOJUBIIee OT CTePIKHeBoii 30HBI B OOpTO-
BBle yacTu. BoapacraHue KOMWYeCTBA PAa3yIIOTHEHHOIO Bellle-
crea 3K (ocaakm, Kucibkle ByJIKaHWTHI, TPAHUTHI), €CTECTBEHHO,
NIPUBOIMJIO HE TOJBKO K IPOCTOH mepepadoTke MaTepPHHCKOI
KOpPBI, HO U K Pas/BHraHuil OOPTOBEIX 4acTeii, CONpPOBOKIAaB-
IIMMCA TATepaJbHBM POCTOM TOCAeJIOBATENIEHLIX 30H,
o0paszoBaHMeM MOJIOABIX MporuGoe, cHcTeM pudToB M T. A. I'ep-
nneuasl Kazaxcrana oTaMyaauch OT KaJNeLOHUJ SBHO MeHBb-
1€l ¢re0CHHKJIHHAJIBHOCTBIO» M OOJBIIeH «KOHTHHEHTAJB-
HOCTBIO». Hajo ayMartb, 4T0 3TH PABABUrAHUS COEAUHAIH B
cebe HaANpAMKEHHA BCJIELCTBHE pacuIMpeHHs o0beMa, a Takke
obuero apeiida reoGI0OKOB, T. €. IPUYHH BHYTPeHHero (MeCcTHO-
ro) ¥ PerHOHAJIBHOTO MOPAAKA.

PparMeHTapHOCTE OCHOBAHHUS, HA KOTOPOM pasBHBaeTCH
odepefiHOH TreOTEKTOHOTEH, HEOAHOPOJHOCTEH JBHMKEHUS, B TOM
ypcJe BOJHOODPABHOCTH, HEPABHOMEDPHOCTH paclpefeleHHd
BHOBE 00pasyeMoro BelllecTBa PAa3HOrO COCTABa, CO37alOT B Iie-
JIOM MOB3AKWUYHOCTSH BHYTPEeHHe CTPYKTYPHL Me0TEeKTOHOTe-
HA, B KOTOPOM BCe JKe OTYETIHBO Habmjaercsa OmpeieleHHad
OPHEHTHPOBAHHOCTE, M3BECTHAS JHHEHHOCTb, MOITOMY MOMKHO
TOBOPHUTE JIMUIE O KBa3WOJAHOPOAHOCTH CTPYKTYpPHO-QOPMAaIllHOH-
HBIX 1 (anuaabubix 30H. OTgenbHEIe BBITAHYTEIE (parMeHTh
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00HApYKHUBAIOT €CTeCTBEHHOE BHIKJIHHHBAHHe JHOO NpephIBAIOT-
cATmoNMepedH bl MU CTPYKTYPAMH H TeJaMH KAK ecTecTBeH-
HBIMH (popMaMu obmero MexaHM3Ma Pa3BUTHA JUHEHHO-BBITH-
HYTEIX CTPYKTyp. Takue rmomepeudsle CTPYKTYPHI, TO O0Nee #AB-
HBIe B BHJEe 30H pasjoMOB, TPEUIMHHBIX HHTPY3Hi, TO 0oJee
CKDEITBIE ITOTPYKEHHBIX BaJOB H IMeperubos, daluanbHBIX W
(OpMallMOHHBIX TPAHUI], YK€ YCTAHOBJEHB! BO BCEX TIE0TEKTO-
HOTeHaXx.

BeeM reoTekToHOreHaM CBOHCTBeH aHOMaabHEIN (Gosee mar-
MaTH3MPOBAHHBIN U MeraMopdu3oBaHHBI) paspes 3K, ee mame
Teneps, NOCHe JEHYAAUUH ¥ PACCACBIRAHUA <KOpHeH», VBeldu-
yeHHAfl MOIIHOCTh, BO3PACTAOIIAA ILIABHONPEPBEIBHCTO HIH
cryneHeobpasno Ha 5—20 KM 1O CPaBHEHMI0 ¢ DOPTOBBIMH
YACTAMH.

W3 uyncna BHYTPEHHHX NMPUYUH POCTA TEOTEKTOHOIE€HOB HYIMK-
HO 0c000 OTMETHTH, KAK HAM KajykeTcsa, MarMaTusaluui. ¥ Hac
HET OCHOBAHMH CUHTATH NPUYHHON (POPMUPOBAHHA [eQTEKTOHO-
resHa BCIJIBIBAHHE ACTEHOJIHTA, IMOCKONBKY passurHe ITI3 Ha-
YHHAETCsH He ¢ MOAHATHH, a U3 ONyCcKAHUIl, K TOMY ’Ke BO3HHKA-
IOT HE MBOMETPHYHBIe (POPMEI (4TO CAEAYET M3 TAKOr0 MeXaHU3-
Ma), a Y3KHE JHHEHHER U BeChbMa IIPOTAXKECHHEIE.

MeameHHEIH TIPONECC CKPBITON MarMaTH3alUK PA3BUBAETCS
BJOJE BCEi CTPYKTYPBI, OXBATHIBAS BCIO HHIKHIO YACTh KOJOH-
HEBI, 3aTeM MepeMellaeTcsa B cpefHiol uactek. OTkpeiTasg dopMma
B BHJe BYJKaHH3Ma ¥ NOCIEIVIOIIMX MHTPY3HI BOSHUKE&eT IIe-
PHOZWYECKH, KorZa ()as0BOe H JHEepPreTHYecKoe COCTOSHWE Mar-
MATHMYECKHX ou4aror ofecmeunBaeT BBIJAYY ONpeJeNeHHBIX
MOPUHMH MarMsbl, a IUKJIHYIHbBIe TEKTOHHYECKHE HAINDAMEeHHdA B
9Tanbl PacTHAMKEHHUS CO34al0T COOTBETCTBYIOILIHe ociabienHble
CKBO3HBIE CTPYKTYDEI, CBASBIBAIONIME OYATH ¢ OoJiee BePXHUMH
FOPHMBOHTAMM WJIH Ja)Ke moeepxHocThi. O0OpasyioTcs mosAca
MArMaTH3MAa, cXeMa KOTOpPHX aias Bocrounoro Kasaxcrama 6bi-
Ja HaMu onydnukosaHa B 1955—1956 rr. Momuocts 3K reo-
TeKTOHOI'EeHA BO3pacTaeT OT PaHHel CTaAuH K IO3JHeil B Ka-
IOM IHKJe,

Pagpacranue reoTeKTOHOTEHOB M IIPUYJIeHEHMe K HUM 00-
nacTeil KapKacHOH MarmMaTHsalii KOHCOJMHIMPOBAHHEIX Mac-
CHBOB OOBIYHO IIPOHCXOAHJK B OPOTeHHYIO CTAAHIO BCIEACTBHE
MOITHOTO PACIUKPEHHA OYATOBOH 30HBI NJIABJIEHHA B AHODHTO-
BOM ¥ TPAHWTOBOM cJ0AX. IlosTOMy TakHe B0HBI OTMEYAIOTCS
KaK 30HBI AKTUBH3ALMUHM ¥ IIpeJCTABIEHBI TIeoMarMaToreHaMu
OGEIYHO TPAaHWTOMAHOFO THNA. ECTh OCHOBaHME MOJAraTh, UTO
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BpeMdA MX TIPOSABJEHHUs CBA3AHO MMEHHO C OpPOTeHHOH ¢ T a-
M eil WIN OPOreHHBIM THIIOM pasBUTHA ocHoBHBIX I'TI3, u B
TAKOM ITIOHMMAaHHH DTO HE CaMOCTOATeNbHBle CTPYKTYPBlI M He
«0COOBINl THII pagBUTHA», KAK BTO YTBEPKIAIOT HEKOTOphIe MC-
cnej0BaTeNH,

O0biYHO ByAKaHOreHHas# (opMa MarmMaTusMa oOmepelxaeT
HHTPY3HBHYIO, MHOT/la IIPOSBJIEHA TOJBKO OJHA M3 HUX, JHO0
CTPYKTYDBI PasBUBAIOTCA Ge3 OTKPBITOTO MarmarusMa (Muoreo-
cunkanganu). Hano mosararb, 4uTo cKpeiTas GopMa MarMaTH-
3aU MM B HUMKHEH YacTH KOJOHHEI (POCT «rHECOBBIX KYIIOJIOE»),
MOCKOJIBKY OCHOBHOII MEXaHH3M COXPAHSAETCs, BCE JKe U B BTOM
ciydyae HMEeT MecTo.

Camo mojHaTHe JMHEHHOII cHCTeMBl B OPOU€HHYIO CTAJUIO
YKA3bIBAET HA PAas3BHBLIYIOCH CHAJIHTH3AIMI0O M YBeJlHdeHHe
momuocTd 3K, BOo3pacTranue odbeMa 3a cUeT paCIIMPeHHA NPH
00pa30BaHUN IPAHUTOHAHON MArMEI (OTCIOZA M <«BCIYYHBAHUE»,
Kak Opl BennibigaHue), MeHHO B 5T0M clIyuae NPOABAAETCH
MOIIHBIH JIMIAPHT-TPAHUTOHIHBIM MAarMaTH3M, KAK cIpaBel-
auBo ormeqaer FO. A, Kysuenos (1969). 1 sgech, kak BHIUM,
He HYMKHO IIPHBJIEYEHHE «BCIJIBIBAIOIIETO ACTEHOJIUTA.

IIpuobpers monoxuTenbHy0 GopMy B penbkede, reoTeKTOHO-
reH nojABepraercs AeHYAAIlHH, a €ro BellleCTBO paclnpefeiserca
110 CKPYXKAIOIeil MOHUKEHHOM [TOBEPXHOCTH, YBEJIUYHEBAA MOIL-
HOCTH CeIHMEHTHOro CJioag OJIOKOB, OTCTaBABIIMX TIPH BEpPTH-
KaJIbHBIX ABM:KeHHAX. OZHOBpeMeHHO NPOMCXOAHUT BHIDABHHBA-
H¥e HIKHell mosepxuocTu (M), pacTBOpenie «ROpHeH Top», YTO
B 00IIeM NpUBOAUT K cokpauienuio momuoctu 3K. Ilpoxon:xazo-
mad fAeliCTROBATE YPABHUTENbHAA aneiiporeHudeckas dopMa
passurad 3K cnocobersyer JanbHeiilneit cTAOMIM3ALMU CTPYHK-
TYPHI, IPEBPALleHHIO ee B I1aTGOpMeHHYIO.

Kosbduumenrsr auddepeHIHPOBAHHOCTH H TPAHHTH3AIHH
8K kak pas u oTpPaskaioT ypoBeHb ee pasBuTHA. C yderoMm naH-
HBIX 0 BeIMYHHAX AEHYAHPOBAHHOCTH JPEBHUX KOpP 3TH KO03(-
GUIIHeHTH B npefiene OyAyT HMETh IPHMEPHO TAKO€ 3HAYEHHE:

KonTnHeHTaIRHAA ApPEBHAA KOPA 1.4
Oporen kaxefoHCKUI 1.0
Oporen repumHCKHIT 1.7
OnurepumHCKasf Inardopma 1,5
Oporen aXsnuiCKHi 1.8

Pagnuuue spavenuii Kod3)@(PHUIIHEHTOR OTPaXKaeT He TOJLKO
creneHb pacuneHenusa 3K, HO u cocrosHue 6a3muca, m0-
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3TOMY OHM MOTYT OKaszaThbCA ONMBKUMM AN PA3JIHYHBIX BO3-
pPacTHBIX THIOB M, Hao0OPOT, HEOJHMHAKOBBIMH Yy OJHOBO3PACT-
HEIX reoTekToHorenoB. CkakeM, Kopa KaJeIoHCKoH dactu Yy-
Haniickoro reorexktroHoreHa Onuska K repuunckoii Kanba-Ha-
PBIMCKOM, HO oTJu4yaeTca 0T YUMATHICKOH MOBBIIIEHHOT
IuddepeHIIUPOBAHHOCTHIO.

IIna wuccrnemoBaHHs HeQTETa30HOCHBIX palioHos 6Goabmiee
3HAYeHHe, OYEBKJHO, HMeeT KO03(POIHUIHEHT «CeIUMEHTHOCTH»
8K (K., ), KOTODBIII MOMKHO ONpeieIuTh KaK OTHOUIEHWE MOII-
HOCTH CEeIMMEHTHOTO CI0A K CYMMAPHOI MOIIHOCTH IPAHWTHO-
I'0 U IHOPHUTOBOTO CJIOEB.

ITocrynineHue cuaJMyecKOoro MaTrepuaya M3 raybuH u pas-
MemeHue ero B GoJiee cBOOOAHBIX YCIIOBHAX, daiKe AUCIEPrHpO-
BaHHE He TOJNBKO Ha MOBEPXHOCTH, HO M B TIMyGOKUX YACTAX KO-
JIOHHBI, IPHUBOAAT K pocty Mommoctu 8K M ee crymeHdaTomy
pasBUTHIO. Boapacraer He TOJABKO caMa MOIIHOCTh, HO M, Kak
0TMeYasoch Bbillle, TNPOMCXOAMT JaTepalbHOe pACTSKeHue,
paspacraHne reoBIOKOB, YTO O0OYCJHOBJAHBAET pPACIHHPEHME KOH-
THHEHTOB M /aXe HAIOJ3aHHe UX Ha OKeaHHYecKylo Kopy (mo-
rpy:eHue 30HBI 0Yaros celcMHUYecKoil aKTHBHOCTH B OCTPOBHBIX
Ayrax moj KOHTHHEHT, gTMedeHHoe eme A. H. 3apapHnorum).

IIpoBegenHsie HamMu coBmectHo ¢ B. B. Crenanombim,
A. B. Kyapamoserv, H. II. Cenynmno, B. A. JIbauKoBBIM Hccle-
JOBAHMA IOKABANM, UTO B KAMIOM TI'eOTEKTOHOTeHe NpHpalie-
HIe MOIIHOCTHM 3a OJAMH IIOJHBIH IuKja Aocturaer 6—87, ero
mupuHel (YeneHckuit, Anraiickuit, Yy-Mnuiickuit u ap.). Ecan
B 9TOM CMBICJIe NONOITH K OLeHKe BelWYHH pacmupeHus 3K
Bocrounoro Kazaxcrana B nmaneosoe 3a KajaeJOHCKHH U TepIIWH-
CKUM IMKIB ¢ yY4eroM ellle reoMarMaToreHoB YEeTBEpPTOro M Iif-
TOro0 MOPAJKOB (IIMPOKO pPACIpPOCTPAHEHHBIN KapKAaCHBIH THIl
IIpubanxambsa), To obuias BelIWYMHA JATepPAJIbHOrO paspacra-
uuda cocrasuT 7T0—100 rm.

Ecnu B paHHHe IepHoABl 0HO ObLI0 mpeoGiajaronie cyOnIu-
porubiM (Vpand, ¥Yayray, CpefuHHEBIA aHTHKIHHODHIL), TO MMO3J-
Hee, KAK MOJKHO BHAETh U3 CTPOCHUA CEBEDO-3ATAAHBIX TeaTeK-
TOHOTEHOB, OHO CTAJI0 I0r0-3amaji — CeBePO-BOCTOYHOE M OTdac-
TH I0ro-BOCTOYHOE, 0 YeM MOKHO CY/AHThH II0 PACIIHPEeHUIO0 KpyI-
HBIX CeBepo-3aNajHBIX, cYOUIHPOTHBEIX (CEBEPO-BOCTOYHBIX) reo-
TekTcHOrenoB (Koxkuerasckme, Texkrypmaccrkuii, CeBepo-Bai-
xamckuii, Cepepo-TANBIIAHCKNIT), aHANOTHYHBIX MOILIHBIX Tpa-
HHUTHBIX mosicoB (3epenpuuckuii, Keiseirray-Mamanracckuit,
Kanpmpmusckuit u gp.)y ofecneddBIINX COOTBETCTBYIOIEe pPas-
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zBuranme GopToBEIX reo6sokoB. O6mias KMHeMATHKA BBIpaXa-
eTCs B MOCHE0BATeILHOM OTUIEHEHHH BHYTPEHHHX BCe YMeHb-
mwaronuxcd IT-o6pa3upix 6GM0KOB, HMBOrHYTHIX K IOT0-3anajy
(puc. 22), caBuxkenne HX K IOr0-BOCTOKY B CBS3H C 00LIUM mepe-
MellleHHeM MAacc K BOCTOKY BJoJb ceBepHoro kKpas Tapumckoro
macceusa. IIpu oToM BHauaze NPOUCXOAUI OTPBIB, 3aTeM (YOpMH-
poBasack CKojomas cucrema, O6miee cMemenye GJIOKOB K 10r0-
BOCTOKY HAXOJHUTCH B COOTBETCTBHH C IHHAMHYECKHM DPEKHUMOM
Ha NJaHeTe M gpeiidoM reobJOKOB B (haHepo30e B CBASH C
POTAIMOHHBIM YPABHOBEIINBAHUEM,

IluknuuyHocTs B passurun 'lI3 u GopMupoBaHuu Teo-
TEKTOHOTeHOB M HX OTJAeJLHBIX 30H MOXKeT OBITh BEHIBIEHA C
HCIOJNB30BAHMEM CcTpaTHrpaduUecKMX M pPaJHOXPOHOJOTHYe-
CKUX (HeCcMOTPA Ha WX NUPWUOAMMKEHHOCTB) HaT, MPHBEeJeHHEIX B
COOTBETCTBHE € 00mIei MePHOAUYHOCTRIO TEKTOHWHYECKUX ITHKIIOB
Semiu (rabi. 5).

OnucelBacMble CTPYKTYPHI Pa3BHBAJHCHL B TeYeHHE OJHOTO
meranuxaa (860—900 man. xer), KoTopklil Havanxca B pudee u
sakonyuiaca B mepmu (ITaukyns, 1968), a sareM — ¥ B Nponoi-
sxenue Broporo (240—0 miuH. get).

Hopwlil Meranuks HauaJjicsi B Me3030e, IIPOHJEH OJHH —
KuMMepuiickuii — nuka 8 129 muaH, Jet u oxono °/s BTOporo —
aJLITHHCKOT0, HAYAaloM KOTOPOTO HANO CYMTATL AaBCTPHIICKYIO
dasy (111 mumn. ger). HeyssAska ¢ IUKIHYHOCTHIO, IIPEAJIOMKEH-
goit JI. M. IlaukyneM, 3akai4aercs B TOM, 4YTO IPOMUCXOIUT
CHBUT HA OAMH Maibii UKA (43 MaH. Jer, TAK Kak HHXKHAN
rpaHHiIa FepUHHKI A0M#HA Obl OTOABUHYTHeA K 412 MuH, aer,
TOTZla KaK OHA IpuHHATa B 369 MaH. mer); kKpome Toro, obire-
TIpUHATA MNEPHOAUYHOCTHL IHKJIa B TPH CTAIHH — PaHHIOIO,
CpeHINIo, TIO3AHI0, Torjda Kak, no JI. Y. Tlaukvao, nogsiasger-
¢ HeoOXOJMMOCTE JleJIeHHS IMOJMHOTO IUKJAA Ha NATL cTafmil
(215:43=5), a Goxsmoro mukiaa (172 MaH. JeT) — HA YeTHIpe
cragui. EcnH ke COXpaHMTh IPHHATYI0 IPOAOJIMKHTEIBHOCTD
TeOJIOTHYECKHX UnKJIOB B 129 MiH. JeT, TO NepHOAHYHOCTL CO-
XpaHUTCA B TOM BH/e, KAK DTO OTPAKEHO Ha NpUiIaraeMoii cxe-
Me (puc. 21).

Bonee nozpotusie JaHHBIe 0 Pa3BHTHUH KAa0i OTHeabHOI
CTPYKTYPHL PEOTEKTOHOTEHA MOJKHO IpPOCAEAHTHL HA IIpUMepe
Ycnenckoit 30HsI (Tabr. 7).

Taxum obpazom, ceiffyaC MOMKHO CUHTATE YCTAHOBJIEHHBIM,
YT0 IepedYHCIcHHBIE BEILIE TEKTOHOTeHBI — 06pasoBaHMA II O-
AUUUKIUYEeCKHe, u udobpakenne HX Ha TeKTOHHYECKHX
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Tabauya 7
Iepuoansanna PasBUTHA Y CNEHCKOH 80HB TeETYPMaccKOro reoTeKTOHOTEHa

IIponon:zxu-
Bospacr, |ITepu- | Cranug
Teonornveckme dieMEHTH TeAbHOCTL
MJH, Jer ox PasBUTHA ey .ne'r’
369—326 | D;—C | Pauusa |Pacrsmenue, ofpasosanue Tpo- 43
ra, ycHeHcKasi CBHTa, Kai-
pemckHit rabdGpo-gmabas-MoH-
IOHHTOBBIH KOMIIJIEKC
320* Kamxopcruit TepHoTHT-ra6-
OpoBLLil KOMIJIEKC
326—305 | C,—C,| Cpeanas|Cxarne, ckaag4aTocTh, PACTH- 21,5
sKeHAe — ByJIKaHU3M, TPaHo-
ANOPHTOBBIE HHTPY3HH (HIOKp-
falicKHil KOMIINIEKc), MaMaH-
TACCKHIl ROMIJIEKC
316
(300)** 333* Tonapckuii KOMIIEKC
305—283 | C3—P |ITosansas |CikaTne—cMaTHe, HAJABHIH, pac- 21,56
THIKEHHEe — BYJIKAHHZM, Ipa-
HHTOHZHBEIE HHTPY3HH
313* (280)** RangoipMuHcKkiii W sKAKCHITA-
FaJHHCKHI KOMILJIeKCH
283—261 | P, Pacramenue, MArMATH3M, MOM- 21,5
. HATHA
204* (265)** Axuarayckuit KOMIIeKe
(261)** Baiinasapckuit KOMMiexc
261—240 | P,—P, CraGuaH3anus CTPYKTYpPHI 21,5

IIpumeuanue. Eeax cunrarb Ao NOTHONO 3aBEepHICHHA Meramuk-
JNa B BepXHEH NepMH, TO AJHTEJBHOCTE yBeJAHYHTcH emie Ha 21,6 mMaH. Jer,
T. €. Ko 129 MuH, jeT, 4TO HAMH Jajieé MPUHHMAETCH 34 OCHOBY.

Kaprax OJAHOBO3PACTHBIMHU ([0 BO3pacTy <Ipeodaajaiomieiis
CKJIAZYATOCTH) HeNpaBuiabHO. Bojkiie Toro, Kak BHIHO U3 JaH-
HBIX Tabmauuel 7, MAKpPOUHKIMYHOCT, XapaKTepHa ausa GopMu-
POBAHHA OTAENbHBIX B30H reoTeKToHoreHa. OZHAKO IMKJINY-
HOCTH 3THM He MCYepNBIBAeTCs M IMOMHMO MAKPOPUTMOB HMe-
IOTCA H M‘HKpOpHTMH pa:mmx MOPAIKOB. MBI Inpocaejuan HUX
Ha nNpuMepe (GOpMHPOBAHHA NMepMCKHX Tpex(a3HBIX IPAHUTHBIX
TJIYTOHOB 2KYaTayCKOro KOMILJIeKca,

* JlaHHBIE pajgHOJIOrHYecKoro Boapacra 1o 6morury (¢Teosorms u Me-
TANNOreHNs Ycmencrodi Texromnwueckoil somwbis, T. 1. Anma-Ara, 1967).
** To me, no nopogam (Illep6a, 1960).
-
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OGpamaeM BHHMaHUE HA O A HOTHU I H O CT b JBUMKEHHI1 oT
Hauyaja CO3faHHA KaMepHOrO IIPOCTPAHCTBA IJIYTOHOB [0 BHEA-
peHus mocieiHeil Tperbeil (aser, HOO TONBKO TAKMM IyTeM U
MOMKHO IOJMYYUTH MHOT03TAKHEIE JIECTHHYHO PAaCION0sKeHHbBIe
VILTOLIeHHEIE TeJia IPAHHTOB BeexX Tpex ¢as. ¥YcnoxHeHHe GopM
‘MacCHBEOB DJIe€MeHTaMH BTODOTO TIOPSAAKA M HMX HECcOorjacHe C 0C-
HOBHEIMHK (KyIlOJla HA IIJIATAX, MePHAHOHAJBHEIE H II0-HHOMY
OpPHEHTHPOBAHHBEIE Ipebum y WIHPOTHO-BHITAHYTHIX ILIYTOHORE),
BOBHUKHOBeHHE CTPYKTYp CiKaTufl (MHHeHHas BOJOKHUCTOCTE,
ODPHEHTHPOBKA BKPAIJIEHHUKOB, 30HBI TPEIIHHOBATOCTH) — BCE
23TO CBUAETENBLCTBYET O TOM, YTO HApsiAy C oDMMH pUTMaMH
CIKATHSA — PACTsXKeHHs B IIepHOJ NOo3JHerepUHHCKOro Marma-
tuama (21,5 mua, ner — 10—11 — 5—6 MuH. JeT) cylIlecTBO-
BaJU ellle MHKPOPHTMEI CXKATHUA — PACTAKEHUA BO BpeMs dop-
MHUDPOBaHHA JlajKe OTAeNbHBIX HHTPYBHBHBIX (ha3 OAHOrO KOMII-
Jexca.

Eciu nmpUHATE B pacyeT MaKCHMaJbHBIE pA3Mepbl HHTDPY-
3Mii, TO Bech Nepuoj GOPMUPOBAHUA OOBIYHEIX MACCHBOB aKda-
TAyCKOr0 KOMIUJIEKca onpegeaurcs B 5—6 mun. Jer, a Haubonee
KpynHeIX — B 12 mum, ger (Illep6a, 1957, ra6a. 38; 1960,
Tabx. 51) cornacHo (popmysaM pacdyera TEIJIOBOTO TOTOKA 3a-
CTHIBAIONIEH MHTPY3uH. Ilepro]; CTAHOBIEHHUS BCEro KOMILJIeKca,
04YeBHIHO, NMPOAOJMKAICA He MeHbIIe, YeM BpeMs CTaHOBJEHHS
Haun00Jee KPYIHEIX MacCHBOR.

PacnpezneneHne BpeMeHM Ha GOPMUPOBAHUE TEJX M CTPYKTYP
rorga 6ymer mpEMepHO TaxuM (rabdm. 8), ecan NPUHATH CPefHMH
IIOTIePeYHHK HHTPY3HH IepBoil ¢asbl B 8 km m raybuHy ero
cTaHOBIeHHuS B 3 kM. Pazmepsl Tes Bropoit ¢assl H3BecTHRI, OHH
KPHCTAJIH30BANIHCh YiKe B TeIJI0BOM ToJse uHTpy3uu I. Havans-
Hag TeMueparypa pacniasa ~ 1000° xoHeunad Ipu Iepexozne
ero g rpasur~ 500°, Ilepemajg TeMmepaTyp OBIEro TeNJIOBOTO
IoJs, BKJIIOY9aA TeIJIOBOe IOJIe MePBOit MHTPY3HUH, IIPpH PYR0ch-
paszopaHum coctaBua or 500 mo 250°. CorsmacHo YIOMAHYTHIM
BEIIIE TaGaulaM, OmpejeneHa WpPUMepHAd [AANTENLHOCTH
(rabs. 8); gonmyckaeM, 4To DJAeMeHTHI PUTMa <«CiKATHe — pac-
TAKEHHMe» DABHOBEIUKH,

B sranel pacTaKeHUsa NPOMCXOAMIM rJIaBHBIM o6pasoM Bep-
THUKaJIbHBIe NepeMelleHMsI KPOBIM H JIOMKA O4YepeHOH KaMepsl
(Illep6a, 1951). CaemosaTenbHO, OCHOBHBIMH NPUYHHAMM MHO-
roda3E0CTH MarmMarHaMa MOJKHO CYMTATh MHKPOPUTMEI B Ha-
IpaKeEnax (cxaTHe — pacTsKeHUe) CHIOBOrO IOAA MU CMEHH
3HAKa JABUKEHUH BO BpeMeHH.

131




TeodpHuauyecKHe HCCIAEJOBAHHS TMOKA3BIBAIOT, YTO HHTPY3HH,
NPOHMKAA B CeIMMEHTHBIH CJIOM, HMelOT JIoKe Ha IiybouHe 6—
8, 1o 12 kM, B peayabTaTe 4ero 4acto Kak OBl 3aBHCAIOT B ce-
JAUMEHTHOM cloe.

Tabauya 8

IIpoxomEnTeNbHOCTs (QOPMHPOBAHEA TPAHHTHBIX ILIYTOHOB
(momepeunuk 8 kM, rayouHa 3 KM)

TexToHHYeCK Hit
peXRuM HauTens-
OcHoBHEIE 06pa3zoBaHHA HOCTb, MJIH.
Pacrame Caaniic Jer
HHE
IlepBoe pasgBUraHHe ¥ 3AIOJMHEHHE KaMe-

PEL - — 4,6
CraHOB/IE€HHe MJIYTOHA MepBOi dassl — -+ 4,6
Bropoe pasjsuraHme H 3aM0JHEHHE KaMe-

PHI - — 0,7
CranoBneHue BTOPOIf dassl — -+ 0,7
Tperbe pasaBUraHue KaMephl - — 0,0005
CraHoBIeHne TpeTheil daskl — - 0,0005
Pynoobpasosanue (skarouas TO3TAIHYIO

PUTMHYHOCTS, 40 24 5TAINOB) +- 0,5
Dran - -+ 0,02

IlpuBegenuble BBIIIE PACCYMKAEHHS, KOHEYHO, PacIpocTpa-
HAIOTCA He TONbBKO Ha MeXaHH3M MarMaTu3Mma, HO U Ha BCe JIpYy-
rde mpouecchl GoOpMUPOBAHUA TeollorH4ecKux Tenr B 3K, B mep-
BYIO 04Yéepe/lb B Te0OTeKTOHOIeHAX.

Kax mbl BuZenn u3 0630pa HcTOpHH GOPMUPOBAHHUSA TeOTeK-
TOHOTEHOB 1 NMPOCTPAHCTB MeM /Ay HUMH, CTyIeHUYaTOe PasBUTUHE
3K mpoHCXOAMJIO OTHIOABL He IO NPHHIUNY TIeOCHHKIMHATEI,
TMOCKOJBKY YK€ C PaHHHX W O0COOEHHO ¢ NMO3JHUX KaJeJOHH[
BCE YepThl HMX IOCTENeHHO yTPadYHBaJHCh, a OCHOBOH paspjene-
HHA BO BPEMeHH CTaJl IPHHI[UII «0T MOJAacchl A0 MOJIACCHEI»; B
KauyecTBe HAuallbHOII CTAJMH BMeCTO MHHUIIHANBHOIL O(UOJIHUTO-
BOo¥ opManuy MOSBHJIACH «3eJieHas MoJjacca», 3aTeM IOdYeMy-
TO CTANW BOBHUKATH 43MHIeOCHHKINHANBHEIEY dopManuy W T. 1.

Masxe 6alikanuasl B 3aBUCHMOCTH OT THma paspesa 3K, Ha
KOTOpoM oHH (OPMHpOBANHCH, B HAYAJNLHYIO CTAJHI0 TIPOABJIS-
JIHCH TO-pPasHOMy. B ¢BA3H ¢ 9THM KOHIENIHA «Te0CHHKIHHAJL-
HOTO Iepuojar, CTAHAAPTHOCTH IeOCHHKJIMHAIBLHOTO Pas3BUTHA
J0aHa OBITE MEepeCMOTPEHA.
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CyiecTByionuii ceifuac MPHHIIUII TMOCTPOEHUA Te KT O H H-
YeCKHUX KapT II0 BO3pacTy <«mnpeobiajalonieii CKaag4aToOCTH»
cBeJl HA HET MHTeHCHMBHOe IpeofpasoBaHHe ApPEeBHHUX OJIIOKOB B
KaJeJOHCKUH Iuki, kKanemonuya Kasaxcrana B repriuHuAB, a
TaK}Ke TepIMHCKYI0 MarMaTH3allul0 KaJleJOHCKHX OpPOTeHOB.
Hcues anpnuilcKuil IMUKd, ¥ BooOIle BO3pacT IeO0JOTMUYECKHX
TeJd U CTPYKTYP CTajl HeolpeJesieHHbBIM W Jlaske B 3HAYNATENbHOM
Mepe YCIOBHBIM.

Bce ormMeuenHoe BBINIE TO3BOJSET IPEIJIOMKUTH HECKOJIBKO
MHBIE OCHOBEI TEKTOHMYECKOTro pPAWOHUPOBAHULA
Teppuropun Kazaxcrana, ocoOeHHO ero CEJIAZYATHEIX IToJeil
(tabGa. 9). Kanmemonuasl 1 repiuHHALI MOTYT OBITH elle pasje-
JIeHbl Ha paHHIie, CpeiHHe U IT03HHE.

IlenecoobpasHo AOMOJTHUTE YKA3aHHYI0 CXEMY elle u IeT-
POJIOTHYECKHM cojepaHueM, oCOOBIM 3HAKOM BBIJIeJIUB TIeo-
MarmaToreHbl runep6asurToBoro, 6asajIpTOBOTO, AMOPHT-aHIAe3H-
TOBOTO, TPAHUTOMAHOrO0, I'PAHHTOUAHO-JIUIAPDUTOBOIO COCTABA.
KpoMme Toro, 3acinyXuBarOT BEIJIEJIEHHS OJNOKHM KapKacHBEIX OpO-
reHOB ¢ pelIeTyaTo-CKJIepoTHYecKod MarmaTusanueili oOoxaee
TMO3AHET0 BO3pACTa [APEBHUX OIOKOB (HANPUMED, KaNeJOHCKO-
repuuHckde IIpubanxambsa) ompegeleHHOro cocTaBa (dalle Bce-
T0 IPAHUTOMJHO-JIMIADPHUTOBOr0). AJBIHICKHE rOpPCTO-TAbIOOBbIE
CHCTEMEI II0/IPa3/ieJIg0TCa TI0 BO3PACTY I COCTaBY 3€MHOI KOpPBE
(mo ppeBHHM pudeiicko-0aiiKaIbCKUM, KAJelOHCKHM, Kalero-
HO-FePIMHCKUM MM TeplUHHCKHM OpOreHaM, Ie0TeKTOHOreHaM
U reoMarmMaToreHaM ompefeneHHoro cocrapa). Kax o6pIuHO, mo-
KasbIBAIOTCSl Pa3pLIBHBIE CTPYKTYPhI ¢ OTpasKeHHEeM HX BO3-
pacta H THUna JBMKeHHWH (cOpocwl, cOpoco-cABUI'M, HaJBHIH,
MIaPbAKHU).

Tlono6Has TeKTOHWYECKas Kapra spuiach Obl Xopolieil oc-
HOBOH U A7 MeTAaJJIOTeHHYEeCKOr'0 PaiOHUPOBAHHHA,

K umeny reoTeKToHOreHOB INEpBOrQe TIOpsAAKa OTHOCHTCH
Cpeaunnsb il — Kazaxcrano-Oxorexkuii 6aiikallbcKO-aJbITHI-
CKHIl, TIOJMIHKJIUYHBEINH, NPOTAHYBIIHMiiCA B cyOIIMpOTHOM Ha-
IpaBJeHHH Mexy YpaJioM Ha 3amnaje ¥ THXOOKeaHCKUM I0d-
coMm Ha BocTOKe Ha 5000 xm (Illepba, 1961). PasmecTuncs oH
BJIOJIb CHCTEM CJIOKHO coudenapmuxcsa [TI3 mexay Gosee cra-
OUIBHBIMM KOHTHHEHTAJbHBEIMH IiblbaMu — CHOUpckoil Ha ce-
Bepe M pacwieHeHHBIMH TapumckuM, Baiiteikckum, Cepepo-Ku-
Tajickumu, Kopelickum Maccusamu Ha 1ore. PaspacraHmuio reo-
TeKTOHOTEeHA CIOCOOCTBOBANO pPa3fBHIKeHHe riabld B cyOMepH-
JANOHANIBLHOM HamnpapieHuu, XapaKTepHO M TO, YTO CTPYKTypa
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Tabauya 9

OcuOBHBIE 3;1eMeHTHI CTPYKTYp 3emHoil kKopei Kasaxcrana

TUNE! OCHOBHEIX CTPYKTYP

Iipumepn

KonTHHenTaabHaa Kopa

ITnardopMbl

Tlaure

Pycckass maardopma, ee mpHEACHHilCKasm
YacTh

TypaHckad, ee vacTy — Apaasckasn, [Ky-
canuHCKAad, Yayrayckas; Sanapuo-Cu-
6upckas, CraBropogckas

A!c'rnnnanposauuan KOHTHHeHTAaJAbHAA EKopa

T nri6st
TopcT-aHTHRAHHOPHH
TI'paGen-cuBRAMHOPUN

KJIM3EL
TnuTe

H CHHe-

Koxuerapckas, Tenrusckas, Axbacray-
ckas, Banxamckas

Cpeaunnplit anTukauHopuii, Myrogxap-
ckuil, Xon3yHCKHIt

Tenrnscrasn, [{xeskasranckas

ONUrepHUHCKAE C MOJOALIM HeXJI0M —
H0xnuoe Ipubanxamne

OporeHHas Kopa

HMonumukmyeckue reoTeKTOHO-
renbl (c MTOKa3oM BoapacTa
OT/eNBHEIX 30H)

Opore#Hs, YacTo HEOPUEHTH-
pOBaHHEIE IIPOTEPO30HCKO-Ka-
NeJOHCKHEe

Kanenonckue (B TOM yHcxe pas-
He- M IIO3ZHEKANeJLOHCKHE)

Kanegoncko-repusHcKue

TepunHckue (B TOM uHcixe paH-
He-, cpeiHe- H I03jHerepuuH-
CKHEe)

Kummepniickne

Anpnuiickne Tropero-rasifoBsie
MACCHBb

TeomarmaToreHst

Ypansckniit, ¥ayrayexmuit, Yy-Hauiickuii,
Yunrus-Tapbararaiicknii, Cesepo-Ban-
xamcknii, Texkrypmacckuii u Apyrue

Bouel B KOKYeTABCKOM MACCHBE W Apyrue

Cemepnrrit Kasaxcran, uacte Cesepo-Boc-
Tounoro Ilpubanxambs

Aracyiicknit  paiion, Ceeepo-3anazuoe
Ilpubanxamne, uyacrth CeeepHoro Ka-
saxcraHa

Toxpayckuii, ¥0:xuoe Ipubanxamse

Masnremrag

Cesepo-Tausmanckuii, 'opHo-Anraitckuit,
T yHrapeKkmni

Moaumiteruit, IlenrpansHo-Kaszaxcranckui,
HKanba-Hapeimckui

paspacranachk co BpeMeHeM B BOCTOYHOM HallpaBleHuu oT Baii-
kaza 10 THX00KeaHCKOro KOMbLA, TAe NPOMCXOAHUT UX CIOMK-

HOe CoNpAMKeHue, ¥
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B npepenax sToii rHraHTCKOil CTPYKTYPBEI TIeOTEKTOHOTEHBI
BTOPOTO M TPeThero MOPAAKOB, B TOM UYHCHe MW OXAapaKTepHao-
BAaHHBI¢ BBIIIe KasaxCcTaHCKHEe, 3aHMMAIOT NPOAOJLHOe, AHATO-
HaJbHOE U Jlajke IIonepedHoe HaIpaBJIeHHe, YTO BBIBBAHO Xa-
pakrepoM fedopManuii 3K B Te MM MHBEIe OTPe3KH BPeMeHH,
npocruparueM cootsercrByioniux I'TI3. Bompoc ator Tpebyer
0coB0r0 PAacCCMOTPEeHUSA, HO HECOMHEHHO TO, YTO 3TH YACTHRHIE
CTPYKTYPEL, Cpacrasch, NEPexXoNAaT oT LUHKJIA K ILHUKJIY H, Imepe-
WIATHYB NONHBIN pH@elcKo-naneo3oiickuil IMKJI, oO0pazoBayu
THIAHTCKYIO CTPYKTYpPY ILIaHeTapHOro Maciaraba.

Bropoii Takoii cTpyKTypo#, B KOTOPOIl Yy4aCTBYIOT TIeOTeK-
Touoredsl Kasaxcrama BTOPOro U TPeThero NOPHAKOB, ABASET-
ci KasrasTausmaus-Kopefickuii, Tome cybmupor-
HbIll M nporasyemuiics Ha 6000 xm. IIo BpeMeHu cBoero pas-
BUTHSA, N0-BUIUMOMY, SABJIAETCH HeCKOJIbKO GoJsiee MOJOABIM-—
KaJdelOHCKO-adbIIUICKUM, CTOJb e CJOMHBIM, OTPaXalOIIHM
Ty e TEHIEHIHI0 00lllero CABUIKEHUS MATEPHKOBBIX Macc K
IOry B Ipollecce paspacTaHUs BIIMDL OTAENIBHBIX €ro 3JjeMeH-
TOB¥,

9TO THIHYHBIE CJOMKHEIE CTPYKTYPHl IOJHIIHKJIHYECKOro
PasBUTHA, NPUHUHUIHAJIBHAS OLlEHKA KOTODBIX BIepBble Oblna
nauna B. K. Cmupuossim (1958). Paz Bozuukuys, au ocaabien-
Hele 30HEI 3K ocrapanmch NMOABMIKHEIMHM B TeYeHHe MHOI'MX
TEeKTOHHYeCKHUX IUKJI0B, HdaMeHAA crpoerue 3K u dopmupysa Bce
HOBble, Ka4YeCTBEHHO OTJIMYHBIE CTPYKTYPBEI I€0TEKTOHOI'€HOB.

* B aToM cMbICJe, KOHEYHO, OHH HMEIOT MaJjo oblIero ¢ OZHOBROIPACTHEI-
Mu TeOCHHKJIHHAJIAMYA M X HEJb3# PACCMATPHBATEH C YHCTO FeOCHHKJMHAIb-
HOIl KOHIENIHH, KAK 9T0 BHITEKAeT M3 KDHTHYECKUX 3aMeuyaHHil B HAIL afpec
(Kysnenos, Tsamupeangse u ap., 1969). K Tomy :xe Bech Kapxkas, no

A, fAnmmHy, OTHECEH K JApPYroMy, CpejH3eMHOMODCKOMY aJIbIHICKOMY
ToAcy.



I'aaea 4

Pyduste nosca

PygHeIM nosicoM oOBIYHO HAB3BIBAETCS TIPOTAMKEHHAS JIHHEHHO-
BBEITAHYTAS Te0JIOro-CTPYKTYpPHAs 30Ha (B JAaHHOM cJIydae Teo-
TEKTOHOTEH), HACHIIEHHAas PYAONPOABICHHUAMH M MeCTODOMKe-
HHAMH METAJNIHYeCKHX ITOJe3HbIX MCKOIIaeMbIX, 3aMETHO OTJIU-
YAIOIIAACHA 110 UX KOHIEHTLAWM OT COCEAHUX Teppuropuii, Pyx-
HBIH IIOAC COCTOHMT, M3 CTPYKTYPHO-METAJJIOreHHYeCKUX B30H,
IMO/I30H, PYAHBIX DAHOHORB, PYAHBIX Y3J/I0B, PYAHLIX MOJeii, Mec-
TOPOKJIEHUH U PYyAHBIX Tell.

PyaHble nosca ABIAKTCA €CTECTBeHHBIM IposaBiIeHuem I'TI3
M npeacTaBaAioT coGoii onpefeeHHOe KadeCTBO TIe0TEKTOHOTe-
voB. CocTaB PyAHBIX MOfACOB, MX 3HAYMMOCTH, MacmTabbl KOH-
IEeHTPaIlMi DYAHBIX BeIlleCTB OIPeAeNAITCA MHOTHMH YCJIO-
BUAMM,

IIpobnemMbl MeTannoreHuu TeppuTopuit 1 obpasoBaHue Pyi-
HBLIX TIOACOB — HeNpeMeHHas TeMa Ie0JOrHYecKHX myOJamKanmii
B Hallell cTpaHe, HauyuHas ¢ Hambonee paunux pabor B. A, 06-
pyueBa, A. E. ®epcmana, A. H. 3asapunxkoro, C. C. Cmupuoza
u KoHuas paboramu nociaexHux jger H0. A. Bumubuua, B. H.
Cmupuosna, K. H. Carnaera, B. A. Kysnenosa, X. M. A6gymrna-
eBa, I'. A. Tsamupemugse, U. I'. Marakeana, M. X, XampaGae-
Ba, E. T, Illatanosa u Muorux Apyrux. ITo Kasaxcrany sto pa-
6orel H. I'. Kaccuna, B, II. Hexopouresa, B. M. Cmuphosa,
K. WM. Carnaesa, III. E. Ecenora, M. II. PycakoBa u ap. PaboTel
9TH OOL(EM3BECTHHI, YTO IIO3BOJIAET 3[eCh KPaTKO OCTAHOBUTH-
i JIMIIb HA OTAENBHBIX CINENMPHUYECKUX MOMEHTaX, BHITEKalO-
IIHX M3 H3JOMKEeHHOH BBHINIe KOHIENIMH reOTeKTOHOTEHOB, BIIH-
TaBlleil B ceGA MHGIHEe paszpaboTaHHEBIE BONPOCH! IePeUUCIeHHBIX
BBIIIIE HANIPABJIEHHIl B MeTaaJIOreHHH.
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KOJIOHHA TTPEOGPA3B0OBAHUA
U TEOXMMHYECKNH ITPOPHUJIB

Bemecrpennas ¢opma mposBiaenus I'TI3 — ato akTHBHAs Aud-
(hepeHIIMAIMA MaTepHajla BepXHeil MaHTWM M 3e€MHOII KOpHL B
mpejienaX KOJOHHBI NMpeoOpas3oBaHMA, HadYMHAOUIIEHCH ¢ BO3-
HUKHOBEHNA reoTexkToHoreHa. J{o cuxX mop MBI OTMeYanu 3Ty
muddepeHIINANHIO B ee meTporeHHoii ¢opme. Hapaay c stum
napajyiefbHO [POMCXOAWJIa M MeTAaJNJOTeHHAasda Audb-
bepeHIHAI U4,

CumaTtuueckne eMHYECcKHe (cHEepodHIbHEIE) PYIOreH-
uele anements (Fe, Cr, Ni, Co, V, Ti, P, Pt, Cu, Mn, Hg u zp.)
BMECTe C TapareHHBIMH KOMILJIeKCAMHM IOPOJ CKOHIIEHTPHPOBAa-
JHCH B HHJKHell YacTH KOJIOHHEI, T. €. B BepxXHell MaHTHH, 0a-
zanbTOBOM ciaoe 3K, u ToabKko sx Hebonpliasg dacTh ObIJIa BBI-
necena B DoJyee pepxXHMe 30HBI OOLIYHO BMecTe ¢ HeMHYECKHMH
acconanuaAMU mopoj (peMuyecKHe TIeOTEKTOHOIeHBI) H elle
MEHBIIAA — ¢ OCTANBHBIMU MATMATHTAMU W, BOIMOIKHO, JIUIIE
YACTHYHO C TPAHCTEPMAJIBHBIMH PACTBOPAMH.

Cuanndyeckue X2 bKO0(HJI B HE € PYAOTeHHBIE 3JeMeH-
tel (Cu, Pb, Zn, U, Ag, Bi, As, Sb, Au, Hg u ap.) BmecTe
C COOTBETCTBYIOIOMMH IIOPOJAMH CPeIHEero CocTaBa IepeMec-
THJIMCH B CPEIHION YACTh KOJOHHEI — Bepxu 0OasaybTa, AUHOPH-
TOBEIIf M MeHee MPAHHUTHBIM CJIOM — H JIMIIL YACTHYHO, HO TaK-
JKe BMecTe ¢ MarMaTHTaMH H PacTBOPAMM — B BEPXHIOIO YacTh
KOJIOHHBI,

CuHanvvyeckie JAUTOMPHIBPHBIE PYJOTEHHBIE DIEMEHTEHI
(W, Mo, Be, Sn, Li, Ta, TR u ap.) BMecre ¢ rpaHHT-THIIAPHTO-
BBEIMH MArMaTHTAMU W JeTYYUMH [ePeMeCTHIUCE IJIaBHBIM 06-
pasoM B BEPXHIOI0 YaCTh KOJOHHEI — B I'PAHHTHBIN, a ¢ pPacTBo-
paM# M MHTPY3HAMH — B CeUMEHTHEIII CJIOI.

TakoBa 06IAas BEPTHKAJBHAS I'eOXMMUYECKAs B0HATBHOCTH
B KosioHHe npeobpasoBanusi. 06 srom nmcanu 0. A. Bunutns,
B. . Cmupros, X. M. A6ayanaes, I. A. Tsanupenujse,
B. A. Kysuenos, I. ®@. fxosaes, [I. M. TopskeBckuil u MHOTHE
apyrue. Cuezgyer nprHATH, BO BHUMAHHE CleJyioliue obcTosA-
TeJIbCTBA.

1. TeoxuMudeckuit NpodUIsL TEOTEKTOHOTEHA OlpexedeT-
cA TUIIOM paspesa 3K, Ha KoTopoit hopMHpoBanach CTPyKTypa.
IloeelIeHHas «0azalbTOBOCTHY pas3pesa MNpejonpenenseT CH-
I1epoHUIABHOCTE, a «I'PAHUTOBOCTE — OPOrE€HHOCTE» — JIHTO-
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¢ursnocTs. IMeHHO TiodTOMY Bce OoJiee paHHME BOHBI TIeo-
TexToHorena obmazamr OGoaeuieit deMuuyHOCTBIO, YeM Gomee
TO3HKE.

2. Beaymeil dABndAeTcs IETPOTEOXUMUYECKad BOHAIBHOCTH
reorexrToHorena. OHa He Bcerga ObIBaer CTpOroil; Kak u A
MOpoJ, YaCTh DAEMEHTOB BCeX TpEX TPYMNI MOXKeT HaXOAUTHCH
B HAJKJapKOBBIX KOJHYEeCTBaX M B APYrHX 30HAX, B JIOKAlb-
HBIX YYACTKAaxX; B JaHHOM CJydYae pedb HJIET CKopee 0 reoOXHMH-
YyecKOM Npoduiie BepTHKaNbHOI 30nbl. Hanpuwmep, eleso co-
JepKHUTCA B YyABTPAOCHOBHBEIX IIOPONAX HUJKHEH 30HBI M B rpa-
HHTAX — BeDXHeil.

3. PygorenHble 371eMeHTHI BCeX TpeX TIPYNN B TPeJelax
CEOMX 30H HAXOZATCH, KAK IIpaBuUIO, B HeAuddepeHUHpPOBaH-
HOM COCTOAHHH, BXOAAT B COCTAB CAMWX TOPOJ B pacCesHHOM
BHje (mopoAooOpasymolilie MHHEPANbl M AKI[ECCOPHH).

4. ITuddepeHnuanus PYyAOTeHHBIX 371eMeHTOR H obpasoma-
HHe PYAHBIX CKOIIJIEHHII BOBHHKAIOT B TeX cAYYAfAX, Korja Mar-
MBI ¥ PYAOTeHHBIe BJIEMEHThI MUTDHPYIOT H3 CBOMX B0H pasMe-
IleHuA B OoJiee BepXHHe, HATIPHMED: VABTPAOCHOBHBIE — B JHO-
PUTOBBIM M IDAHUTHBIN CJIOHM, CpPeJHHEe — B TDAHUTHHIH cJOif,
KHUCJIBbIe — B CeAUMEHTHHI CJ0H, BYIKAHUTHI — B IMPOMEMKYTOYU-
Hble facceiiHBI H HA MOBEPXHOCTh M T. JI. B HOBBIX YCIOBUAX
CHCTEMBl CTAHOBATCA HEYCTOHYHMBBIMH H IIPOHCXOJHT HX pas-
JeleHHe ¢ 06pasoBaHHEM CKGILJIeHHI OTAEeJbHBIX I'PYIIN 3JeMeH-
roB. JpyruM (hpaKTOpPOM SABJAETCS PE3KO MOBBIINIEHHAS ITOJBHIK-
HOCTE 37I€MEeHTOB ¥ MX COe/IMHEHHil, Oiarogapsa yeMy BO3HHKAET
onepesxalomas cenapaiiug (JeTyumne, pTyTh 1 Ap.).

5. MouiHble KOJIOHHBI BOCXOAAINEH MHUTPAllMH CHAHYIECKOTO
MaTepuana (TPAHCIAUWOHHBIE (IIOUIANUTHBIE CHCTeMBI, IIO
T'. JI. TlocenoBy), BOBHHKHOBEHHE B BePXHHUX YACTAX KVIIOJNOB
TPaHUTHRAIIMK W MEeTACOMATO3a XAPAKTEPHBI AMS MECT COMps-
skeHna uau mnepecedenns ['TI3 paszuwix uanpasaenuit, MMenHo
37eck MBI BCTpe4YaeM sjpa NOJHIHKINYECKOr0 MarmaTH3Ma
(g1pa rpaEMTHSanMH) ¢ LWHPOKUM pasHoo6pasHeM TreHeTHYe-
CKHX M MOpP(®OJOrHYecKHX THIIOB, B TOM YHCIe KOJbIeBbige CHC-
TeMBbl HA ECTKOM OCHOBAHHH.

B menom no peprukanu 8 3K pasmeinaerca ofimmii merpo-
MEeTaJJIOTeHUYeCKHIl pAJ 2JIeMeHTOB (HO elle HecenapupoBaH-
HBII) ¢ MBBeCTHBIM pasjelleHHeM 10 I'PAHUIIAM CJI0EB, HAPY-
IIeHHBIH B KoJIOHHe mpeolpazopaHusa reoTeKToHOreHa. Casuru
B 3TOM pPAAY obGycioBieHsl aKTHBHOI MHrpamueil SJ1eMeHTOB:
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o0iell No PAAY TOABHIKHOCTH U NPUHYIHTeNAbHOH B dopMe
CKBOBHEIX MHTPY3UH U BYJIKAHUTOB,

Kax 06pl10 mokasaHo BhIIIe, JJIs OT/EJeHHs OpyAeHeHHA He-
00X0aMMO, YTOOBI BCA TOMOTEHHAS CHCTEMA Nonazka B yCJAOBHMHA
GoJsiee MOHMMKEHHBIX AaBleHHI (ocoOeHHO) M TeMIepaTyphl, YeM
Te, P KOTOPHIX OHa (YOPMUpPOBAJachk, T. €, B HepaBHOBeCHHIE
AN cHCTeMbl ycioBuA. Takoe cOOTHOLLIeHHE MOMKHO Ha3BaTb
nPUHUUNOM HepaeHosecHocTU. IMeHHO B BTHX YCJIOBHAX CHCTe-
M4 CTAHOBHTCS HEYCTOHYHBOM, MepecTpPalBuacTCA COOTBETCTBEH-
HO UM, pacmajafch HAa COCTABHBIE INeHETHYECKH POJCTBEHHBIE
rpynnel. Torga-ro kKax pas u CO3IAITCHA YCJIOBHS LA 000c06-
JIeHHA PYAHBIX DJIEMeHTOB, pafoTraeT MeXaHH3M JHKBalUH, ce-
rperaiiu, IpHOOpeTal0T AKTHBHOCTH NOJABHIXKHBIE 3JIeMEHTHI,
BOBHUKAIOT (haIOMABI M TeDPMhI, 3aPOKAAIOTCH TOTOKM B Conee
BepPXHNHe M'OPH30HTHI.

Ecnu cnpapeJJiNB TPUHIMII HEPABHOBECHOCTH, TO IaJIUH-
reHHbIE MAarMbl caMH 1o cef6e B MeCTe 3apOKJeHHA He PYLOHOC-
HBI (HCKJII0YAast OPeoJibl CaMoro ITpoliecca pacriaBlIieHusa) u ob-
PeTaT NPOAYKTHUBHOCTH, TOJHKO IIPERPATURMIUCE B MHTPY3HH
B Gosee BepXHHMX ropusdoHrtax. M3 »sroro mpuHUUNA clefyeT U
npyroii BHIBOJ — MCTOYHWKOM PYAHOrO BeIIeCcTBA BHYTPHKOPO-
BbIX TPAHUTOUIHBIX Marm sARBIAIOTCA cAMH HHTPY3MH, a He o4a-
rd ux saposxjgenus. Ilo-BUZUMOMY, 3TO OTHOCHTCH KO BCeM HH-
TPY3UAM, JHIIeHHBIM IIPOMEXYTOUYHBIX GacceiiHOB MarmMaTHsMa
(B oT/IHYME OT BYJIKAHHTOR).

TeoxuMuueckas HeogHOopoaHocTs 3K, Kak 3T0 BHAHO M3 HC-
TOPHK PA3BUTHH TIeOTeKTOHOB, ABJAETCA pesyabraToM audde-
PEeHIMAalMK BeIlecTB B KOJIOHHE NpeoOpa3oBaHW#A, HepeAKO ax-
TUBU3HPOBABIIEliCcA B TeUeHUe DALA NOCHEROBATEAbHBEIX MeTal-
JIOTeHHYeCKUX I[MKJI0B., MMeHHO 10 5TOil NpHYMHE M IIPOUCXO-
AUT TIOBTOPHOEe HAKOIJIEHHME pHAJA DJIEeMeHTOBR (Mensb, Z0J0TO,
0JIOBO H JIP.), a He BCleACTBHe H30MpATEJbHON KOHIeHTDAIlHIL
TSAMENBIX 2JIeMeHTOB IO BIHAHHEM POTAIlHOHHBIX CHIL.

IloBTOpHEIE CABHMIH MMEIOT MeCTO B ClIy4ae IPOCTPAHCTBEH-
HOro cOBMelleHHsI pasgHoeospacTHeIx I'TI3, npu sToM BO3HHKA-
IOT TeJeCKONMpPOBaHHNe, PEreHepalus M IIOBTOpPHAA MHIPaIHA
BIIeMEeHTOB, CMellleHHe BO BCce HoJee BepXHHe IN'OPH30HTHI, YCHIIe-
HHe MX cenapupoBaHHA. B aToM MOMKHO BHAETH HMX BBICOKYIO
NPOAYKTHBHOCTE (mosauiukaudeckue mnpoBunuuu B, W, Cwmup-
HOBAa).

Henvas He OTMETHTH ellle OAHOII 0COOEHHOCTH — IeOXHMH-
yeckoil cnepuanuszauun 3K, xorga mnocaefoBaTeNIbHOE pPa3BH-
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e I'TI3 npuBoAuT K oforallleHMI0 PYAHOrO IofAca Kakoif-muto
OZHO# TPYIIOil BJIEMEHTOR, MPOABIAIONIEHCA B BU/le MECTOPOMXK-
7IeHWit B pasHbie 2MOXM MeTalsoreHeza. B KadecTBe NpHMepa
MOKHO IPHBECTH MeIeHOCHOCT: ApPH30OHBEI, CepedpPOHOCHOCTH
Ang u Kopauiabep, OJOBOHOCHOCTH OTAENBHBIX CeKTOpoB Tu-
xookeaHcKoro mosica. B Kazaxcrane 2To peaKoMeTaJJI0HOC-
HOCTH KaJIeJIOHMJ M TepPIHHHM, MOJHMeTaJJIHYeCKOoe Opy/leHe-
HHe Ha Anrae u B Ilpubanxanse (KajlegoHCKoe I TepPLUHCKOE).

IIpogyKTHBHOCTE METAJIOTEHNYECKOH 3MOXHW ONnpejesseTcs
o0IIMM ypOBHeM pas3BHTHSA KOJOHHEI IIpeoc0Opas3oBaHuUA, Maci-
TaboM caMuX IPOLECCOB M YCIOBHAMH PYZOOTI0XKeHuA. WHOr-
1a AMeeT 3HAYEHNE M IepephIB BO BPEMEHH ¢ IpeABIAyIieil srmo-
xoit. Hanuune mepepblga (60b1IaS TPOAOIKHUTENBHOCTE CKPBI-
TOIf DBOJIOLMM OYArOB MarMatusMa) OJIarompHATHO CKAZANOCH
B Kasaxcrade Ha pa3BHTHH PeIKOMETAJNBHOTO OPYAEHEHUTA, aB
Apyrux paiionax — onosaHuoro (Bocror CCCP, Hro-Bocrou-
Hasg Asud).

PVIOTEHHBIE JIEMEHTEI
1 UX MUTPALMSA

OcHOBHOe 3HAYeHHe B HACTOAILIEe BpeMsd HMEIOT NPUMEeHseMbie
B IIPOMBINIJIEHHOCTH MeTa/ITHYecKHe 3JeMeHTHI HAalllero BeKa:
cugepod U AL HEHe— Kejle3o, MapraHel, XpoM, HUKeJIb,
BaHajawii, THTaH, kKo0anbT, MarHuii M JApyrie; XAaJahb K o-
(¢ 14 JI b HBI e — MeJb, I[MHK, CBHHEIl, CYPbMa, BUCMYT, MBIIILAK,
ypaH, PTYTh, ‘cepebpo, 30J0TO W Apyrue; JUTOGUABHEI e —
aNMIOMUHNWI, KaJuil, HATPHl, JuTHii, 6epusyinii, MoaxubeH, BOJNb-
dpam, TaHTaN, OJOBO ¥ JpyTue.

Onupasck Ha DUIMKO-XHMUWUYECKUe CBOMCTBA DIEMEHTOB, HX
CIIOCOOHOCTE K MHUrPAIH B ATOMapHOH (opMe U B BUAE TNOJA-
BUKHBIX COeIMHeHHH, (QIIOMANTHO-AHCIEPripOBaAHHBIX CMeCcei,
MHOTHE MCCAeJ0BATENHM IIOCTPOMJIH COOTBETCTBYIOIUIHE PsijbL
OTH pajbl B 3aBHCUMOCTH OT yCAOBHi (AaBienue, TeMieparypa,
KHCJOTHOCTb, OCHOBHOCTB, (ha30BOe COCTOSHUE), NepBOHAYANbL-
HOH KOHIIEHTpalluM, crocoboB mepeHoca M T. 1. He OCTAIOTCH TMO-
CTOSHHBIMH, II03TOMY B KAXKJOM IPHPOAHOM Ipomecce 00ocob-
JasieTcs CROf PAJ MOABMIKHOCTH deMeHTOB (KopskuHcknii, 1955).
ObmumMm e B HeM ABJIAETCHA HalWdHe ONpejesieHHLIX accolma-
Ui TMOPOX M PYAOTreHHBIX DIeMEHTOB (IeTpoMeTANIoreHuYe-
ckue pangsl; A6aynmaes, 1961).
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ITockonbKy MarMaTHTEI Pa3HOTO COCTABA M PACTBODPHI IIPO-
HHUKalOT B BEPXHIOW YacTh KOJOHHBEI M 3JeCh HAXOTUTCA caMa
TpaHHIA JHTOC@EPHI («IIOTONOK»), TO UMEHHO B BepxHeil yacTH
galie BCero M oOpasyloTesi MeCcTOPOsKICHUS U3 DIEeMEHTOB BCeX
Tpex 30H, Takum obpasom, mourn xaxpgaa I'Il3, 6yayuu oxHO-
BPEeMEHHO H KOJIOHHOH AuddepeHnIUanyuy PYAOTeHHBIX BJIeMeH-
TOB, 00pa3ayer cBoii NoAc cenapupoBAHHA, HepeJko npuobperaro-
IMil 3HaYeHHe T0sACA DHAOTeHHOI MHUHEpATU3aIlMH HJIH B ONTH-
MaJMBEHOM Clydae — PYAHOTO IO ACA TEOTEKTOHOTEHA.

BosHukxaer Ha mepBBlil B3IVIAL NOAapajoKCajJbHOE SBJICHHE:
PYAHEBIE TOsIca O0Pa3yIOTCS BCIEJACTBHE HA PV II€H U I CTPO-
roil TIeTpOreoXUMHYECKOH 30HAJIBHOCTH I'€OTEKTOHOIeHa, KOoria
TMOABNIEHUE TEJeCKONMPORAHNSA, NIPHHYIUTEIBHOTO TIePeMelle N
NeTporeoXUMHYECKHX ITapareHe3ucoB B IPYIUe 30HBI, B He P a B-
HOBeCHBI @ IO HUX YCJOOBHA crnocobcTByeT auddepeHIHa-
1M1, TIOCHeAyIolleMy BBIJENeHHIO M Cerperamuud pygHOTO Be-
mecTBa, JacTHbIM claydaeM SABISETCH IIePeX0] DPYAOHOCHOIO
durona U3 JIUTOCTATHYECKONH B IUAPOCTATHYECKYIO 30HY, CO-
IPOBOXKAAEMEIH pesKuM mnajenweM paBienua (MBaxos, 1969).

W3 mamo:xeHHOro BBILIE BHAHO, II0YeMYy He BCe I'eOTEKTOHO-
TeHBI MOIYT OBITE OJZHOBPEMEHHO W PYIHBIMHU IIOSCAMH, eCTH
Jaxe OTBJIEUYbCH OT YPOBHA BCKPHITHA (KOrja TPOZYKTHUBHAN
YacThk ITOACA HAXOAUTCA TIyOKe DOBEPXHOCTH, IOJ OCAJOYHEL-
Mu nopojamu, 11u6o, HaoGopoT, oHa CAEHY/IHPOBaHA).

Merannorenuyeckuii npod@uaIs PyAHOrO MOsACA ONMpejenser-
Cf COCTaBOM rAyOMHHBIX MarmMaTW4ecKHX IIOpoJ, yd4acTBOBAB-
mux B guddepenmuanuu, a CTeleHb pasfelieHUs — PaccTOAHM-
€M HCTOYHHKOB OT MecTa PYJOOTIOMEHUA U IPajHeHTOB OCHOB-
HBIX IlapaMerpoB. Hapsaiy c STHM ONIpejelleHHOe S3HAYEHHE
MMeeT TAaK HasbklBaeMasd CKBOBHAA MUTpal W s BBICOKO-
MOABMIKHEIX DJIEMEHTOB, K KOTOPOil HY'KWHO OTHECTH Jerasaiiio
BepXHel MaHTHH, BOBMOYKHO, YACTHYHYIO VTEeUKY PTYTH BIOIb
rIyOMHHBIX Pa3JIOMOB K T. II. (puc. 23).

B cooTBerTeTBUM ¢ KOHNenmueii crymendaroro passutus 3K
BCH TaMMa XHMUUYeCKHX 3JIeMeHTOB H COeIHHEHHII, ciaralomiad
puddepeHIUaTEl BepxXHeil MaHTUH (4«KapKacHO-DIIOWAUTHBIE
CHCTEMEI»), B YCJHOBHMAX BBICOKOrO JaBJEHUS M TEeMIIEPATYDHI
MUTPHDPYET B BBIIIeJeKaniue cJI0M 0e3 OTJeleHHA PYIOreHHBIX
BIeMeHTOB oT ImerporeHHBIX. Cemapanms, kak oTMedanoch, BO3-
MOJKHA B TOM chayyae, Korga 5TH guddepeHnuartsl monaganu B
pPe3K0 OTIHYHBIe VCJIOBHA CPebl, 0COOEHHO NPU MAZEHUU AAB-
nenns (NMPUHYAHTENIbHAS MUTpPAllMA BMecTe ¢ MHTDY3HAMU, dK-
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CILIO3HAMM M pacrBopamH). MoskHo JOmycTHTH, YTO OOLIHIT
MeXaHH3M AeifCTBOBAJI IPH IePBOHAYAJBEHOM CO3JaHUU 6a3aib-
TOBOT'O CHOs, KOrJa NPOHCXOAHIN Jerasalusa MarM, HAYAJI0 Cco3-
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Puc. 23. Ofnacry HkeTpakuuH M PY/JOHAKOILUIEHHS Ie0TeKTOHOTEHA.

ZaHHA aTMochepsl ¥ ruxpocdepsl, a B Oosiee rAyOOKNX ero cjo-
AX — JMKBanuA. OTH IIPOLECCHl 3aTeM MOIVIH YCHJIUTBCA TNPH
BO3BHMKHOBEHHH BTOPOrO — JHOPMUTOBOI'O — CJIOf, ONATH-TAKU
JIOKAJIN3YACh B BepXHeiil 0001049Ke 04epeJHOI'0 HAPYKHOIO CI0M,

VcuneHne jAaBJeHHs, BO3pacTaHue TeMiueparypel B Golxee
raytoxux cnogx 3K cnocoGerBoBanyu B TO Ke BpeMs oOpaTHO-
My mnpoleccy —paccefiHHI0 o0pasoBaBUIMXCH paHee cerpe-
ramuif, roMoreHH3aIuu cpeAasl. Takum olpazoM, ¢ BO3-
pacranmeM MmoinHocTn 3K ofmacres aubdepeHnmamuu rayOouH-
HOTO BemlecTBa IIOCJEJOBATENBHO M3MEeHAIErocs cocTaBa
cMelmanachk Bce Oosiee B BepxHHe IOPH30OHTHI, & HUMKe ee clejo-
BaJ (ppoHT rouorennaann‘n.
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Tnybuna craHosieHus auddepeHIHPOBAHHEIX PYAOHOCHBIX
YJIBTPAOCHOBHBIX MHTPY3HH HAXOAUTCA B npenenax 8—6 xm u
Menee. J{MOpUTOBBIE M T'PAHOJHOPHUTOBEIE MHTPY3HH € KOHTAaK-
TOBO-METACOMATHYECKHMH MEeCTOPOKACHUAMH (POPMHPOBAJIHCE
Ha rayounax e seiuie 6—7 xa, IlerMaTHTH B PPAHUTHBIX Mac-
cuBax obpasopanuch Ha MIyOHHAX He Oojee 5 KM, rpeiizeHBl —
Ha 5—2 KM, ByJIKAHOUeHHBIE MeCTOPOMKAeHHA — Ha 3—0 KM,
a mpoMe;xkyTouHEle GacceiiHpl ByJKaHW3Ma — Ha 0— 7 KM M T. 1.
(Cmupuos, T'ognesckuii, Korasp, OpuusHnKoB u ap., 1968).
CiepoBaTenbHo, TIpU COBPEeMEHHOM I0JHOM paspesde 3K koH-
THHEHTAJbHOIO JIH00 OpPOTeHHOI0 THIIa SHAOTeHHOe OpYy/JeHeHue
dopMHupyeTca IiaBHbIM 00pa3oM B CeJHMeHTHOM cJoe, a TaM,
rge oH Maj, — He ray6ike, yeM B BepxXaxX rPaHHUTHOrO cJosd, He-
32BHCHAMO OT raAyOWHBI NEepPBOHAYANBHOTO MCTOYHHKA Marsm H
PY/AHOTrO BellecTBa.

UCTOYHUKH
H CITOCOBEBI OT/IEJIEHHASA
PYJHOTO BEIIECTBA

Jna 9HAOTEHHOro OPYyAEHEeHHS HCTOYHHKH PYAHOTO BellecTBa
MoryT GBITH JocTaTouyHo pasHoobpasHeimMu, Ilo B. H. CMupHory
(1969), cymiecTByioT TpH TIpPYIIBl DPYAOHOCHBIX MCTOYHHKOB:
1) ioBenuAbHAs (IOAKOPOBasf), 2) acCHMHIALMOHHAS (IaJHH-
resnasi marma), 3) dunsrpanuounas. K meproit oTHocuTes opy-
JeHeHUe, CBABAHHOE C YJIBTPAOCHOBHEIMM M OCHOBHEIMHM MAarma-
MM, BEIOYas Kapbomaturopoe, Ko BTOpOIi — pasHoobpazHoe
OpyJeHeHHe, CBA3aHHOe C IPAHHTOHAHON MarmMoii BHYTPHKOPO-
BOTO TIPOMCXOKJAeHHd, o0OpasoBaBuieiicd NMpy paclyaBJeHuH II0-
pox ceAmMeHTHoro cios. K Tperkeil — pasHooGpasHoe opyle-
HeHHE, MOOHJIMB0BAHHOEe BOCXONALIMMM IIOTOKAMH M3 Marma-
THYECKNX Tes, OOKOBBIX TOPOJ M 3aXOPOHEHHBIX MHHepaIH30-
BaHHBIX BoA. PyaoofGpasyioniee BemlecTBO, M0  MHEHHIO
B. U. CmupHOBa, cenapupyercs Ha pasHuix rayOuHax: B mep-
BUYHBIX ITOJKODPOBEIX odyarax, Ha CpefHHX IVIyOMHaAx B TIpoMe-
JKYTOYHBIX OYAraxX M, HAKOHEIl, B NDPHIOBEPXHOCTHBIX YaCTHX,
npHieM BO BTODPOM M TpeThkeil 30HAX cenapalus IPOMCXOJHT B
TBep/Oit, KUAKOIH 1 razoobpasHoii hazax.

Bo Beex cayuaax A8 BO3HHKHOBeHHSH Jl.mbq)epenunannn "
060cOo6NeHHs PYAHOIO BelllecTBa HeOOXOAHMMO, YTOOBI CHCTeMa
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Oplla BBIBeEeHA M3 NePBOHAYANBHBIX VCJIOBHII, T. €. CMemleHa B
6osee BepxXHHE TOPHI0HTBI, B 007acTH MEHBIIMX JaBJeHHH H
TeMIlepaTyp.

Ilepexosa K KOHKPETHOMY OPYAEHEHUIO 1 AHANUBHPY S CB3B
OpyZAeHeHH: ¢ MarMaTH3MOM, MBI IPUILIH K BEIBOJAY O HAJTHYHH
ompeseleHHBIX rpynn Mecroposkaenuii (Illepoa, 1964, 1965).

1. OpeonbHO-CEeKpPelHOHHBLIE, CBA3aHHBIE C MAr-
MaTH3MOM KOCBEHHO, KOTODBII BBISEIBAET ITOSBJIECHHEe BBIIesa-
YHBAIOLIEr0 BOCXOAANIEr0 I'HMAPOTEPMAJBLHOTO IOTOKA (6aIH3KMK
K huapTpanronHoii rpynmne B, M. CMmupHoBa).

2, ABTONMU3 UK — NPU HOPMAABHOM DPA3BUTHH Hegud-
depeHIUPOBAHHEIX (IVIABHBIM 00pa3oM IPaHATOUIHBIX) HHTPY-
3UEBHEIX MACCHBOB, PyAHOE BellleCTBO M3 KOTOPHIX HBBJIEKAETCH
nocjaeMarMaTHYecKMMHA PACTBOPAMH, CIeAYIOIIMMH M3 BHYTPH-
KaMepHoil obracTu.

3. PpaKUHOHHUDPOBAHUSA, BOZHUKAIIIHEe BCIEJACTBHE
mubdepenuuanuy 6a3aIRTOBBIX MATM B MeHee IJIyOMHHBIX yC-
NOBHSIX; YACTHBIM CJIVYaeM HABIAeTCH JIUKBAUUA B KaMepax,
YIBTPAOCHOBHBIX MHTPYB3UAX.

4, BynxauHoreHHBIe— BecbMa pasHooOpasHble, CRBA-
3aHHEBIE ¢ IIPOIECCOM RByJKaHH3Ma. 3jech mo cnocoby obpaso-
BaHUA HAMH BBIIENAOTCA coOCTBEeHHO BYJIKAHOreHHEIe (9Kcra-
JNAIHOHHBIE, THAPOTEPMAIBHO-METACOMATHYECKHE, DPVITHB-
HBIe — DKCILUIOBHMBHBIE, JIABOBBIE — IIEPBUYHO-MATMAaTUYECKHE),
BYJIKAHOT€HHO-OCAJA0YHbIe, TI'HIOBYJIKAHOIeHHBIE, IIOCIEBYJIKA-
HHYeCcKHUe,

5. MeraMop®H30BaHHLEe— U3MEHEHHBIE TIOX BIHA-
HHEeM KOHTaKTOBOro MeTaMopduaMa pyAbl IpYIHX TUNOB. Bemea-
CTBHE TACTHYHON ACCHMMIAIMH M IOCHeAYIOUleil pereHepannu
co3flaeTca IIONHAA MIANIOBHA TeHETHYecKOif CBA3H pPyx € KOH-
TAaKTHPYIOLIMMHE MHTPY3HAMH, KOTOpPOH Ha caMoOM [Jexe HeT.
9TO0 SBWJIOCH NPHUYMHON MHOrUX OIIMO0UHBEIX KOHUENIU{, B TOM
gyciie ¥ g Mectopoxkaenuii Kazaxcrana.

6. MeramopdoreHHbie, BO3HMKIINE BCIEJNCTBHE CETr-
peranui pPyZHOTO BeIlecTBA Ipu IayboKkoM MeTaMopdH3Me HU
TNepeKPUCTAIN3AIIUNH ITIOPOJ.

CenaprpopaHye DPYJHOTO BellleCTBA M3 €ro MaTePHAJILHOIO
Basnca Mosker OBITH TAKUX BHOB:

a) ray6MHHAA cernapanmud TNPH NPOXOMASHUH TO TIY-
GUHHBIM pasaoMaM ;

6) ouaroea s — B NepudepPUYECKHX OYarax BYJIKaHHU3-
Ma | BOOOIle MAarMaTHu3Ma ;

-
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B) KaMepHAaf—B KaMepaxX MHTDY3MBOB B IIpollecce HX
CTAHOBJICHHUSA ;

r) OpeoNbHO-CEKPENMHMOHHAA—B Ipolecce B3a-
UMO/eiCTBHS BOCXOAAIIETO NMOTOKA PACTBOPOB ¢ GOKOBBIMH IIO-
posaMu, oboraimaiollerocss dKCTParMpoBaHHBIMH 3JIeMEHTAMH ;

J) MeraMop@OoreHHas — B B30HAX IAYOOKOro MeTa-
Mophu3Ma ¥ KOHTAKTOBOTO B3aUMO/IeHCTBIA ;

€) zuHaMoMeTaMopduUecKas—C NEPEHOCOM Be-
IIeCTB B BH/AE XUMHYECKHX COeJIMHEHMII u MeXaHHYECKHM IIy-
TeM ;

) pereHepamUOHHAaA—INpH  GUIHKO-XUMHYECKOIL
nepepadoTke U TIepeOTI0KeHHH PY/HOTO BellecTsa Moj BO3/el-
CTBHEM NO3JHUX HHTPY3UI.

C TOUKH 3PeHHA DBOMIONUWM COCTABA MATMATH3MA IOJHOTO
IHKJIa Pa3BUTHA MOMKHO OTMETHTH TaKylo IOCHAE0BATENbHOCT
npecbaajalollero MexaHu3Ma OT[eJIeHUA DPYJAHOrO BelllecTBa U3
MarMaTUTOR:

JIuKBaua
(vBTpPaOCHOR-
HEBIE Marmel)

InuMarMaTudYecKue
— IIPOLIECCHI
(KHc/IBIle Marmsi)

_ AuddepeHuuanus
(ocHOBHBIE MATMBI)

- MexanusMbl IoJ0GHOTO THIIA JOCTATOYHO OGCTOATENLHO M
BCECTOPOHHE OMMCAHBI B PAa3JHYHBEIX pPafoTax MHOTOYHCIEHHBIX
aBTopoB. M3BecTHOH HOBH3HOM OTAMYAeTCs NpEAIOKeHHAd Ha-
MH CXeMa AJA BYJIKaHOMeHHBIX MEeCTOPOMKIeHUIl aracyiickoro
runa. Xors oHa yxe nybaukosasach (1964, 1968), yuurvisasd
HeoOXOZHMOCTE ee 00CyKJeHUA H JalibHeilllerc ycoBepLIeHCT-
BOBAHMSA, IPUBOAUM ee HUKe (cM. cTp. 146).

Mexanusm pupdepeHnmanuu 6a3aasTOBONl MarMel B IIPO-
MEXKYTOYHBLIX OuUarax BYJKAHM3Ma, HaXOoAAIIHXCA B cJioe rpa-
HUTA WM OCAJ0OYHOM, B CHJYy KpaiHeil HepaBHOBECHOCTH CH-
CcTeMBl YACTO NpHOGpeTat KOHTPACTHBIH WIM CepHiHBINH Xapak-
Tep (0a3adbTHl, Tpaxuba3aJbThI, AHAE3UTHI, MAUWWTHL, JWIIAPH-
TEBI), MEHAJNHUCh aAMIJIUTYZA, CTelleHk M YPOBeHb AHu(pdepeHIHUA-
1[HK, B PeayJbTaTe 4Yero NO3TANHO COOTBETCTBEHHO MEHSAJIHNCH
cocTaB M30LITOYHBEIX NMPOAYKTOB M MX KoamdectRo, PacueTs: mo-
Ka3nBaoT, 4T0 npu 5ToM Koapduuuents soinoca (K ,) us 6a-
3a.n5'rosor“t Marmel B (hopMe H3O0BITOYHBIX NPOAYKTOB s Das-
HBIX KOMIIOHEHTOB MOIYT Pe3KO M3MEHATHCH OT nepnux COTBIX
Zo 0,9. KoukperHo npH aracyiicKkoM (pa_mencrcom BYNKAHMIME
ana Ca, Mg, Fe K, =0,38— 0,54. Vnpapnaerca Bce 310 Me-
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Iponeccwr w npoaywkrst Gpagnmonnoit puddepeHuranun PyIOHOCHBIX
0a3aabTOHAHBIX MArm

CepuniiHag NIMKBalUuUA

—~ Anziesurosasg Marma — JIaBBI, MHPORIACTEI,
ANHTO-IMIAPHTOBAS cyOByTKaHWUECKHE
Basanstosan |~ 2
Ry B marMa fc  cybmenounsIMu Teaa
Pa3HoeTAMH)
— W30biToOYHLIE NPOAYKTHI —PacTeoput
JucrTArnAanuHa BTOPOTro poga
Hatmirounsie |-Haaxpurtuue-|CyGmapnunas - IloxBoaHEIE
NPOAYKTHL cKue (IIoN- |BYJKaHOTeHHAR OCATKH
(KoMIIIEKCHBIE ABI CTPYKTypa
Coe/ilMHEHHs) |— IKCeraJaalun — TepMmel | — T'paBepTHHBI
~+ TepMbl —T'ugporepmann-
Hble METACOMaTH-
THI

busukoxXxuUMUYecKkaa Aupdepenuuanusd

HaibiTounbIe IPOXYKTEI

~+ IHPORJIACTEI -+ Tep-
pHreHHBIH MaTepuas
Ca, Mg -+ MapecTHAKH, AOJTOMUTEI, H3BECTKOBHCTEIE
ocafku
Si -+ CHIIMIUTEI, KPEMHMCTEIE 0CAXKH

~+CHHXDOHHEIe CeHMEeHTHEIE DYAHEIe 3aeKH
Fe, Mn, Ba, Co, Ni, Na, Zn,| -+~ CHHXpoHHbIe I'HAPOTePMAaNbHEIE METACOMATHTEL

Cu, Pb, S, C, P (B TOM uMcne B TpaBepTHHAX)
V, H, Cl, As, Sb, Bi, Ag, |- I'unoBysKkaHoTeHHbIE M IOCJIEBYJIKaHUYECKHE
Ge, ¥ u ap. PUAPOTEPMAaNbHO-METACOMATHYECKHE PV

— OborameHHBIe HOHAMHM BOABI Oacceiiios

xaHuamMoM aubddepeHnuanui, pabdoTarIlUM 10 YpaBHOBEINIH-
BaHMSA CHCTEMBI WJIHM HCYEPNAaHHSA PecypPcoB IIPOMEKYTOUYHBIX
0YAroR.

B ocuose sToro mpouecca, KAK BHAHO, JeXHUT Hebaszaib-
TU3aluA. ECTeCTBEHHO, UTO B KasKIOM IIDOMEKYTOYHOM Dac-
ceiiHe OyAYT CcBOM NPOBHHIIHAJIHLHBIE OTJIHYHA COCTABA H PEMH-
Ma OTZeNeHHS H OTI0MKEeHHA IIPOAYKTOB.

M36bITOYHEIe TIPOAYKTHEL, MUTCPHPYA B BHAe DACTBOPOB B
HaJoyaropble CTPYKTYDhI, HepPeJKO BBIXOAAT Ha MOpPCKoOe JIHO,
JaBasi BYJKaHOTEHHBIE OCAJOYHBIC WJIM OCAZLOYHO-METACOMATH-
YeCKHe pPYJHBIe CKOILJIeHHs, COIPOBOMKJAEMBIE OTJIOKEHHEM
KpeMHEE3eMa M MAarke3uaJbHO-H3BeCTKOBHCTBHIX IIOPOJ, 00pasyd
BMECTE C MEeNOBBIM M TePPUreHHEIM MAaTepPHAJOM napareH-
HBle AaCCONMAIN MU' MIH DPYAZHBIe NapareHesHcChl,
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JacTo OMUO0YHO MPHHUMAaEMEbIe 32 00BIYHBEIe M'MAPOTEePMAJIEHEIE
OKOJNIOPY/IHbBIe M3MeHeHNH, CBA3aHHbIe C HHTDY3HBAMM,
Heobxogumo npu aHanude (GaxKToB YYHUTHIBATH eiie ¥ TAKHE
ocobenHocTH. Ecin BepXHHe rOpH3OHTHI DYJAHBIX 3alieel HMe-
IOT BHJ 9HCTO CeMMEHTHBIX, COTIACHO 3aJleralolliX ¢ BMeIaio-
IIMMHM TOPOAAMH, TO HMKHHe Hepelko OBIBAIOT IMIPOTEPMAlb-
HO-MeTacoMaTHuecKMMH. ViMeHHO 3jeck HabamojamTca 00BIYU-
HBle OKOJOPYAHBIE TUPOTEPMAaJibHEIE M3MEHEHWs, CONPOBOK-
aaemble IepepaboTkoit mopox Jeskadero 6oxka, a B KOPHEBBIX
YyacTAX MOABIAITCH Jlaike TPEIIUHHO-KMIbHBIE CEKylllue Tela.
ITo BepTHKalu BBIPAXKEHA U COOTBETCTBYIOIAas B30HAJIBHOCTH
OPVACHEHUA M THAPOTEPMAJIBHOTO MeTacoMaToza. FMMeHHO B
BTOM 3aKjgiodaerca OCO0eHHOCTh IMOAOOHBIX BYJIKAHOTEHHBIX
MecTopoxaeHni Aracyiickoro, Pyauo-Anraiickoro, ¥YpalibcKo-
ro, Cepepo-HaBkazckoro u papyrux tunos (Cmmpuaor, 1959;
Kotnsap, 1962; Wsanos, 1965; lep6a, 1962, 1966, 1968).
IlopobEbie MecTOPORAEHHS (QOPMHUPYIOTCA B MOOHIBHBIX
goHax. Ilpm mociaenyoUuxX BO3ZEHCTBHAX TI'HAPOTEPMalibHBIX
PACTBOPOB, CKJIAAYATOCTH, AWHAMOTEPMAJBHOTO M KOHTaKTOBO-
ro MeraMopduaMa pPYALI CUIBHO M3MeHsIOTcHA. PynHble Tenxa
M3 CYOrOpH30HTAJBHOTO IEePeXOJAT B HAKJIOHHOE IOJOKEeHHE,
VUACTBYIOT B CKJIAAYATOCTH, PASIMH30BHIBAIOTCS; DYABI MeTa-
MOP(GHUIYIOTCS, NepEeKPHUCTAIIHBOBEIBAIOTCA, OJarogapsa 4YeMmy
npuobperaioT OGJMK THIWYHBIX MOSAHHUX YHCTO I'HAPOTEPMANb-
HBIX, YeM H O0BACHAITCH CTOAbL YacThie OIIMOKM B Ompejene-
HUH UX IEPBUYHOTO MeHesuca.
¢Aracyfickuii» Mexanusm GOPMHPOBAHUA CYOMAapPHHHBIX
DHJIOTeHHBIX PYAHBIX MECTOPOMKIAEHMH, KaK M OXUIAaJ0Ch, NPO-
ABJIEH JOCTATOYHO IIMPOKO He TOJLKO B TepIUHCKHX (¥ cmeH-
cxom, Typralickom, Pyamo-AnraiickoM), HO ¥ B KaJeJ0HCKHX
(Cesepo-3ananHoe Ilpubanxamee — Kaparac, Koksatoit, I'yab-
mag U gp.; dy-Haniickom — CapeityMckas 3sona; Jxyara-
pus — Texkenu; Kermenb — Tyrok; YuHr#H3 u Ap.) reoTeKTOHO-
renax Kasaxcrana. Kak ormeualor B. A, Kysuenos, 10. A. Kya-
umeros, I, I'. ucranos, I'. JI. [locnenor (1969), ananornunsie
MEeCTOPOKAEeHNA yCTAHOBIEHBI B BypaTHH M APYyrdx MecTax.
Takue e PyAsl HaMu HabGMIOZANHCH B KeMOPHICKHX OTIO-
sweHuax dunposcko-MapruHosckoro n KpeMHUKOBCKOro paiio-
Hoe Donrapun. K HHM e MoXHO oTHecTH M pHelickoe o
Bospacry I'opeBcKoe CBUHIIORO-IIHHKOBOE MeCTOPOMXKIeHHe Enu-
ceiickoro kpsaxa (ITomos, 1969), sanerarmoniee cpeam pHTMHY-
HBIX KapOOHAaTHO-CHAHIEBLIX TI0POJ, B TOM YHCJE M3BECTKOBBIX,
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JIOMIOMHTOBBIX, CHAEPUTOBEIX M YIJIHMCTO-KPEMHHCTHIX, 00pasyio-
WUX PYAHBIE mapareHesuc. JlaHHBIN CNHCOK MOMKHO IIPOZOJ-
#UTh. B cBA3u ¢ sTuM obpanjaer Ha cebsg BHUMAHHe YIIOMAHY-
TOE BBINIE HAJHYUe B paspesax JOKeMOPHA M paHHEro Jolajeo-
304 KaszaxcraHa H3BeCTKOBO-JOJIOMHTOBEIX M KDPEeMHHCTBIX
TOJI, BYJIKAHHTOB, 4YTO HANOMHHAET AaCCOIHAIMIO IOPOJ Me-
cTopoMKIeHnii aracyiickoro tumna. Orciozga BeITeKaer HeoGxoau-
MOCTE IIPOBEPKM PaiOHOB paclpOCTPaHEeHHS MOZOOHEIX ACCOILH-
ainuif TopoJ Ha CBHHIOBO-I{HHKOBOE, Kejle30-MapraHmesoe H
MHOE OpyZeHeHHe,

Haubonee monnasa kaaccH@HKANUA BYJIKAHOTeHHBIX MeCTO-
poxpennii paspatorana B. H. Kornapom (1962, 1965). Ouna me-
croneko ympomena I'. C. JIsomemmasze (1965, 1969). B saBucu-
MOCTH OT cOCTaBa PyJ NpeAfioMKeHa Ilelas cepus pasHooOpas-
HBIX DPyAHBIX Gopmanuit, Oun pasdduTHl Ha TPYNNOBl 10 3TAalaM
Pa3BUTHA JBrEOCHHKJIMHAJEH, NMOABMKHBIX 30H BYJIKAHH3Ma U
COCTAaBY BYJKaHHYecKHX nopox. B xnaccupuramuu I'. C. IIzo0-
neauaze (1969) moxasaHbl NMOBEPXHOCTHBIE MCTOUYHHKH DPYIHO-
ro BellecTBa, OTYACTH Oodaroras obGiacTh, HO He BHIJENEHBI Ca-
MH MeCTOPOKJeHHs, OYEeBHAHO, BCIEJACTBHe HMX BecbMa pasHO-
obpasHoro cocrasa. MexaHmsM aracyiCKOro THIA He pPACCMOT-
pPeH, a OH, Kak HaM KaeTcsd, JOCTATOYHO IIHMPOKO IPOABJIEH.

Knacenpuranuu BceX reHeTHYECKHX TUIOB PYZAHBIX MeCTO-
poskgeHuit Ha (OPMALUOHHOH OCHOBE OBINM IIPEJIOMKEHEI
E. E, Baxapossim (1953), B. H. CmupxoseiM (1962, 1965),
B. A. Kysuenopeim (1963, 1966), H. I'. Marakeauom (1959),
I'. A. Tpanupenupse (1966) u apyrumu. Ouum passble W HAZ0
AyMaThk, 4yTOo OOLieNpHHATAA KiIaccudpuKauus PyIHBIX Gopma-
uHif co ceoMMH cyGdopMauMAMH H MHHepaJbHBIMH THIIAMH
emle Gyzer cocraeieHa. Vmelolimecs, Kajasl IIO-CBOeMy, OT-
PAKAIOT CHEeNUPHUKY TeX WAM UHHIX TeHEeTHUEeCKHX IpPYIN Me-
CTOPOXKIeHMIl, TOMOraloT pemarh KOHKpPeTHBIe HaydHBIE M
NpaKkTHYeCKHe 3a/Jla4Yd ¥ NPUMEeHUMEl NPH AHAJH3e MeTajiore-
HHH reoTeKTOHOTeHOB. Hy:KHO TONBLKO UMeTH B BHAY, 4YTO PYA-
Hble hopManuu nnraTrhopM MOMKHO TPAKTOBATE H KaK (hopMaluu
CHUHXPOHHBIX JAPEBHHX JUO0 MOJOABIX HANOMKEHHBIX IIAyOHH-
HBIX TTOABMIKHBIX 30H, a pyAHBIe QOpMalluu FeOCHHKIWHANEH —
Kak hopMamuy MOJABUIKHBEIX 30H PAHHUX CTAJMIl B 3eMHOIi Kope
OmpegeNeHHON CTYMEeHH pasBUTHA. B KayecTBe OJHOrO M3 IIpPH-
MEpOB NpUBOZUTCH 00001IeHHAA CHCTEMATHKA pPYAHBIX dopma-
Luil reoTeKTOHOreHa, pasmmalomeroca B 3K mnpoMemxyTOuHO-
ro Tuna (raéxa. 10),
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Tabauya 10

Py1onOCHOCTS re0TeKTOHOTEHOB IO CTAJHAM PA3BHTHA OXHOr0 NHKIA
(sa 3K npoMemyTo9HOro THIA)

T'pynmoa Pyanas T'nasHbIe
pg::::f:s Ma;r;;g;;‘?:ax PYAHBIX dopman ug NMoJe3HBIC
dopmanuit (ocHOBHAN) BIEMEHTHI
Paunas |Basansromanas|Bynkanoren- |Meguoxoauesan- [Cu,Zn, Co
BYJTKaHOTEH- Hasg Hag '
Hag Komuepauwuo-noau-|Cu, Pb, Zn, Ba,
Merananngeckas Bi, Hg
Heneso-mapranue-Fe, Mn
Bas
Bamaauesast V, Mo
T'a66po-auaba- Meanaa (mpoxuia-|Cu
BoBasA KOBO-BK pallJeH -
Hafg)
Yaerpabasuro- | MarMaTu- XpomuTosas Cr
Basg gecKad Meano-uuxenenas |Cu, Ni, Co
Turano-marueru- (Fe, Ti
TOBag
Cpenuss |[Angesur-ganu-| Byakano- |CBMHNOBO-IHHKO-|Zn, Pb, As, Sh,
TOBag ByJNKa-| reHHad Bag Bi
HOPeHHAad Monubaenoso- Cu, Mo, Re
MeJHaA
3oxoro-cynshun- |Au, Pb, Ag, BiL
HA"
Ta66po-nnarno-| CkaproBas |Mexano-marsHeru- (Fe, Cu
rpaHuTHAK TOBAS
Tuxporep- [3oxoTo-cyandu - [Au, As, Pb
MAJEHAA Hasf
I'panoauopuro-| CkapHoBas |Boabgpamopas W, Mo,
Bag T'maporep- (Iloammeranaude- |(Cu, Pb Zn
MAJTHHAT cKasn
Ilosauas|A HaesnT-auna-| Byakaso- Boaoro-cynpdhun- |Au, Sb, Bi, As
PHTOBAA ByJ-| TreHHas Hasg
KaHOreHHad Monubaenosas Mo, Cu
T'panoguopur- |Ilermaruro- |Harpo-amuruesas |Li, Ta, Nb
rpaHHTHaA Bas
I'peiiseHo- |Peakomeransnas |W, Mo, Bi, Sn
Bad
Tuxporep-
MAaJBHAL » W, Mo, Sn, Bi
I'panurHas To xe » WéMo, Be, Bi,
n
Peaxosnemenrnas TR, Ta, Nb
Basansrouauas| Tuaporep- [Iloxmmerannuye- |Pb, Zn
O3 HAR MAaJaLHax cKag
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IToMuMO 5TOr0, B FeOTEKTOHOIr€HAX INMPOKO MPOABIEHBI JK-
B0TeHHBIE CEJAMMEHTHBIE M MHBIE MECTODOMKAEHHH B pe-
gyapTaTe AHCIEPrHpoOBAHHUS TOPHOM Macchl, DKCTPAKIHH PYI-
HBIX BelU[eCTB XUMHYECKHM M (PHI3HKO-XHMMUYECKHM ITyTeM U HX
OTNOMKEeHUA B OlaronpHATHHIX YCIOBUAX. DK30MeHHOMY pyaore-
He3y B TeOTeKTOHOPeHax CIoco6CTBYIOT IepBHYHaA oboralleH-
HOCTH IIOPOJ PYIHBIM BellecTBOM, ux AuddepeHHPOBAHHOCTE,
KOHTPACTHOCTD (PUBMKO-TEOTPAPHIESCKUX VCIOBHIL,

METAJIJIOTEHWYECKHNE DII0XH

HanoxenHoe BhINIe YKA3LIBAET Ha HeOOXOAMMOCTE CHHXPO-
HHBAIIMH CTAAHIi PAa3BHTHA TeOTEeKTOHOTEHOB M SMOX pypoodpa-
30BaHHA, MOCKOJNBKY Mpouece GOPMUPOBAHUA IEOTEKTOHOTEHOR,
HX Ie0XMMHYECKOr0 M MeTaJJIONeHHYEeCKOoro MpoduiIeil Iex JIH-
©0 omHOBpeMeHHO, nHOO, YTO KacaeTCs MeCTOPOXKJEHHWi, ¢ He-
GOJBUINM CABHIOM BO BPEMEHM.

ITpuHuMas 3a OCHOBY YIOMMHABIIYIOCH BBILIe ITEPHO/H3a-
U0 IHKJOB I1aJIe030HMCKOH TeKTOHUKH — 129 43 —21,5—
~—10—11—u 7. A. MIH. JEeT U JelleHHe UUKJIA Pa3BUTHSA reo-
TEKTOHOIeHa Ha TPH CTAJAHH — PaHHIOW, CPeIHION U TMO3HIO0,
‘cneflyeT CHHXPOHHO UM NPHHATH TAKYIO NEPHOAHU3AINI0 METAJ-
JIOTEHHH :

TOTHELIT MEeTANAOre - MEeTANJIOTeHn- MeTaNJIOre -
MeTanaNoreHy- __, YeCcKad —» YecKHi —» 4ecKmif
YeCKHH MUKI 3M0Xa TePHOJ, aTan

129 43 21,5 11—10—5—1
MIH, JeT,

3a KOTOpeIMHU OyayT caegoBaTh G6ojee ApobHBIe CTAXUH M STAIEI
pyaoobpazosanus. Ecau momHBIM IMKJIOM MeTajJIOreHHH Oy-
[eT KaJNieiOHCKMHA, repuUHCKUM, TO BM0oXaMu cleiyer HasbIBATH
paHHe-, cpeliHe- U TIO3HEKAJe/[OHCKYIO, PaHHe-, CpeflHe- 1 T031-
HErepuUHHCKY U T. 1. B sTom cnydae oHH OYyAyT CBA3AHEL C
TEOTEeKTOHHYLCKUM ¥ MArMaTHuYecKMM pasBUTHeM TI'eOTEeKTOHO-
TeHOB, 4 CaMH 3M0XH — ob6iafaTth crernuyecKoid accolrualnu-
eii smemenToB. Meransorenudeckuii mepuoa Gyger OTBEYATH
BpeMeHy Pa3BUTHA MarMaTHYecKoii cepHMm, a 2Tamnbl — MarMma-
THUYECKHUM KOMILJIEKCAM, MHTPY3HAM, ByJIKaHaM, pHUTMaM CelH-
MeHTOIreHesa, “
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IlocKONMBKY Ka’KApIi LMKJ, 3110Xa, IEPHOJ, U AaKe aTan Me-
TAIOTEeHHH CBOHCTBeHHBI OIpejlelIeHHBIM Te0TeKTOHOTeHaM, WX
30HAM, YYaCTKaM, MArMaTW4YecKMM KOMIJekcaM, (GopMHPYIO-
unMesi B8 3K omnpezeseHHO# cTynmeHH Pa3sBHUTHA, TO, QUEBHIHO,
CPaBHMBATH HeOOXOAMMO METaJIJIOTeHHI0 OJHOTHIHBIX Te0TeK-
TOHOrEHOB, 2 He poolille BpeMeHHBEIE 3MOXH 0Oe30THOCHTEIRHO
vpoBHeii passurtusg. IlpaBoMepHO 6yzeT cpaBHeHMe, JAOIYyCTVM,
MEeTaJIJIOHOCHOCTH KHMMEDHIICKHX IeOTeKTOHOTEeHOR II0 3ramaM
paszeuTus #a 3K KajeJioHCKOro OpOreHAa HJIH TePOMHCKOI Me-
TAJJIOTEeHHH TreoTeKToOHOreHOB Ha 3K KOHTHHeHTANBHOTO THIA
u 1. A (manpumep, Bocrounoe 3abaiiranbe u IlenTpansHbii
Kazaxcran).

B cBoe Bpema ang Kasaxcrana Obl10 BBIZEJ€HO LIECTE Me-
TANJIOTeHHYECKHX 20X (MeTalJIoOTeHHYeCcKHX IIHMKJOB): Jona-
Jeo3oiicKkad, PaHHeKaledOHCKas, IO3JHeKaJeJOHCKas, pPaHHe-
repIHHCKasd, MMO3JZHerepIUHCKadA, KuMMepo-anesnuiickas (Car-
naee, 1953). Ilozanee a1 YemeHcKOro PyAHOro mosfca ObLaU
onpejieneHsl 00llee KOPOTKHE 3MOXU, OTPaKalolllie ONpefeseH-
Hble 9TAIBI H COCTAB PyA000pa30BaHMsA : HAIPUMep, KeMOpHIicKan
JKeye30pyLHAS, HUKHEKApOOHOBas MeIHO-HMKedeBad H T. [.
Ha coBpeMeHHBIX MeTalJIOreHHYecKHX Kaprax BbiJeJdAl0TCH Ta-
KHe BIOXH: apxei-nmpoTepo3oiicKasd, Imajeol3olickas ¢ HedCHBI-
MH TpaHHIaMH, BepXHEMeJOoBAS CBUHI[OBO-IIHHKOBaA H T. I
CrnepoBaTenbHO, IIONYyYAaeTCSd SBHOE HECOOTBETCTBHE M He-
IIOCTOSHCTBO B JeJI€HMH HA 3I0XH, COBEPIIEHHO pasHas IIpoAoJ-
JKUTEJIBHOCTD, He TOBOPA YIK€ O TOM, YTO B TOM K€ BepXHeM Me-
JV B OJHOH 30He 00PA3ORBIBANUCEH CBUHI{OBO-IIUHKOBLIE, B JDV-
ot — BONBGpPaM-MoaubIeHOBbIE, B TPeTheil — TaHTaJI-HHOOHe-
Bble, B UeTBEPTOH — K e1e30pyAHEIe MEeCTOPOKIeHH .

CoBepHIIeHHO fCHO, 4YTO Heol0xoauma yHHDHWHEAINA, NpUBA3-
Ka K OOIelIaHeTaAPHBIM XPOHOJIOTHYECKHM HJIH OHOCTpaTHIDa-
(puIeCKUM JaTaMm, IUKJIAM TreoTeKToreHesa. MMeHHO No3TOMY
IpeANOYTHTEAbHee OMpefelleHHAR NepHOAN3a1 A, OTHOCHTENb-
HO KOTOPOii ¥ BO3MOJKHO COIIOCTABIeHHE PA3NHYHBIX IDOBHH-
IUANBHEIX JaT. B KaIoH CTPYKTYPHO-MeTaJlJIOTeHH4ecKoil 30-
He MeTaJIOTeHHYeCKasd 5II0Xa OYyJeT XapaKTepu3OBATHCHA OIpe-
JeJleHHBIM KOMIIJIeKCOM 3JI€MEeHTOR.

¥iMea B Buay Bce oTMeueHHoe, ans HKasaxcraHa MOMKHO
IpeIOXATE TAKYI0 cXeMy pas3BUTHa MerannoreHuu (rabnm. 11),
OTNUYATONIYIOCH OT paHee M3BECTHBIX, B TOM YHCJEe OT4acTH ©
OT TEKTOHWYECKOTO AejleHUs Aomaneo3os (Tadx. 5), MOCKOIBKY
NpHHATEIE NHKABI B 129 MaH, JeT JOMKHBI OBLIH WMeTH MECTO
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H B JoNajeo3oe; KPOMe TOro, AaTHPOBKa JAONANIe0305 IOKA ycC-
JmoBHA, DalKaJbCKUM I[MKJ, YYHUTHIEAS €ro pasBHTHE, 3HAYH-
MOCTb, 4 Tak:Ke ofLIyI0 MepHOAM3AIMIO, OYeBHAHO, TAKKe J0J-
skeH ObLT MMeTh 00BIYHYI0 NMPOJOKATENrHOCTh B 129 MaH, mger.
Koneuno, Tabauny 11 ceiiuac eige HelAb3f LEIHKOM 3aN0JHUTH,
u 810 Aeno 6yayuiero. Bojlee noszgumne MeTaloreHHYeCcKHe IIHK-
ABl ¥ DNOXM, HAYWHAA ¢ KaNeJOHCKOro, XOpPOLIo yCTaHaBAHBA-
I0TCA B Mpejenax JOCTATOYHO MB3YUYEHHBIX IEOTEKTOHOTCHORB
(Tekrypmacckoro, Anraiickoro 1 ip.).

Tabauya 11
Meraanorennueckne NHEILL B anoxH Kasaxcrama
Bpems, MeranioresEH- Meraanore HHYeCKaH Merannoresnu-
MJH, JeT | YeCKHMi# IHKJ BIIOXE yecK Hil mepnos
1014—885 |[Pudpeiickuit 1-it |Panme-, cpegHe-, noapHe- Ilo nmerno-
885—756 |Pudeirckmit 2-it ¢ « @ meitca Boapacr-
756—627 |Pudeitckuit 3-it « « « HOH JaTHpOBKe,
627—584 |Bajikannckmnit | PanHefaiikaascrad B mpejgenax 20—
584—b544 Cpenge- —25 MAH, Jaer
544—498 Ilosaue- KaXABIH, Boa-
498—455 |KanexoHcEuik PannexanefgoHckasa (carzaMp-|MOXHO, C YKa-
cKaf) 8aHHEM CO0OT-
455—412 ¢+ |Cpeane- (rakoHckan) BETCTBYIOULETO
412—369 Tloague- crpaTurpadu-
369—3826 |Tepuuucruit ParnerepuuscKas 9eCKOr'0 IepHuo-
- 826—283 Cpenue- aa
283—240 IToaaue-
240—197 |Kummepuiickuii |PasEekuMMepHiicKan
197—154 Cpexue-
154—111 Iloaane-
111—68 |Aspmuiickuit Panneansnuiickas (aBcrpuii-
cKas)
68—25 Cpeane- (napamuiickasn)
25—0 Tosaueansnuiickas

B cooTseTcTBHH CO cTymeH4YaThIM passuTHeM 3K m sBoIO-
I[Mel TeO0TEKTOHOTeHOB Ipeo0iajaloliuii cocTaB OpPY/A€HEeHU
H3MeHAeTCA B TaK0i 0OBIYHOM ITOCIeI0BATEJIbHOCTH :

Ipynna MeTasloreHHYeCKHX NHEJI0B

Cupepodunpubie —— JluTodhunLBbie

MetannoreHHYecKHIH DHKJ Ha nNepeXxoJHoil kope

dnoxa
PRBHAS

dnoxa Jnoxa

CpenHaA

TNO3THAA

Cupepoduneune — Kanskodunsusie —, XaleKo-naTodhUIEHEe

152



MeTannorenuH4YecKkHH DAK.I HAa OPOTeHHOH Kope

Snoxa
paHHAA

Onoxa
cpeAHAs

dnoxa
no3aHAd

Cupepo-xaabrodunsisie —. Jluto-xanskoduasnsie ., JInTodpuabHEE

Yem Beimle CTymeHb pasButusa SK, Tem Ooibuie cMemieHHe
COCTABA OPYACHEHWA OT BOXW K 3M0Xe B CTOPOHY JHUTO(MHIBHO-
CTH, B TO K€ BpeMs ¢ yObBIBAHHMEM CHIePO(GHUIBHOTO, BMJIOTH IO
TIOJTHOTO MCYE3HOBeHHs H3 IOocJeJoRaTe]IbHOIO pAja OpyJeHe-
aug Cr, Ni, V, Pt, Ti u nmoasnedus B ApyroMm ero koHue TR B
CBS3M ¢ KHCJIBIMK MarMaM# MOBBIIIEHHOH InenovHocTd. Mens-
IOTCH He TOJBKO COCTAB PY/JAOTeHHBIX acCOIiMamuii, HO ¥ UX cO-
OTHOIIEHHE.

BHYTpH METANNOTEHWYECKON SIOXM COCTAB OpYAEHeHUd
(pyZAHBIe accolMAIlliH M KOJIMYeCTBEHHOE COOTHOIIEHHe 2JeMeH-
TOB) TaKXe MU3MeHAETCS B 3aBHUCHMOCTH OT OIIpeAeleHHBIX Teo-
Joruyeckux GoOpMupoBaHUii, ¢ KOTOPEIM OHO CBfA3aHO B TOT MJIH
HHOM mepHoX (KoHKpeTHBle MarMaTH4YecKHe GopMailud, HATPY-
3UBHEIe H BYJKAHOTEHHBIE KOMIIJIEKCEL K T. [I.).

Tabauya 12
Ilepunoin3anus MeTAIOTeHHH Y CIOEHCKOTQ PYAHOro nodAca
dmoxa ITepmox DiemMeHTE
Pammerepnuuckag (BepxHepamemckuit |Fe, Mn, Ba, Zn,
(aracyficku#t THm) Pb, Cu, Ag
HuxuerapGomosuft (Ni, Cu, Pb, Zn
CpeaHerepnuH- Cpennerapborosurit |Cu, Mo u mp.
cKas Cu, Pb Zn
Cu
Au, Sb
IosaBerepnus- Bepxrerapbonosuit Mo, W, Bi
cKasg IlepMcrHiL W, Mo, Bi = zap.
TR

VismeHeHHe cocTaBa OpYAEHEHHUA 0o IIepHoAaM repIHHCKO-
ro IHKJa X0poino Habamoaaercad HA NpUMepe YCIEHCKOTQ DVJA-
HOrO I0sfca, PAa3BHBABUIEroCs B ONpeAeleHHOH IOoCiIef0BaTelb-
HoctH (raba. 12).

Ins xuMMepuiickoro nukiaa Kaskaza mocieoBaTeabHOE
opyZJeHenue no smoxam ommcaHo I'. A. Tsamgpenuzgse (1961).
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IloapoGHble AaHHBIE O KaJeZOHCKHX, TepPIMHCKHX, KUMMepHii-
CKHX M anpnuiickux npoBuHinax Coro3a npusBefleHbl B KHHUTE
B, . CvmupuoBa (1963). Oun rakike MOKa3bIBAIOT IOJHYIO IIPH-
eMIeMOCTh pasjelieHud Ha MeTaJJOreHU4YecKHe DIOXHM M IepH-
oj1pI corsiacHo Tabaue 11.

TEOTEKTOHOTEHEI
U PYJIHBIE [TOSICA

Teonmormyeckas, MarmMaTHYecKasd M TeOXHMHYECKas MCTOPHI
Pa3BUTHS IeOTEKTOHOIE€HOB, YPOBEHb BCKPBITHA KOJIOHHBI IIpe-
00pasoBaHusd, IOJHIHUKIHYHOCTD — BCe 9TO CBHU/ETEIHCTBYET
00 o0uNIUHM IIepeMeHHBIX (paKTOpPOB, BIMAIOIHNX Ha (GopMHUpoBa-
HHUe PYAHOIO TOACA TEOTEeKTOHOIeHa, ero CJOKHOCTb, TIOJIMBO-
HaJIBHOCTS.

Hajno yuuTBIBATE K TOMY K€ €IlIe CTONE BAKHBIA MOMEHT,
Kak COXPAHHOCTH pPYyJHOro NOsica, 3aBHCAILYI0 OT [ABYX
rIABHEIX IPHYMH: YPOBHA BCKPBITOCTHU IPOAYKTUBHOM
B30HBI JgeHyzaumueidl (o0BIYHO GparMeHTapHO-MOZaHYHBIH) M ee
MOIIHOCTH, 00ycaoBieHHO#l paccTOAHHEM MeMKAY IPOJBH-
raBIIEMCHA BBepX (hpoHTOM cemapanydy pPYAHOTO BeIleCTBa H
HA/JBUTABIIHMCA CHH3Y (DPOHTOM ero roMOTeHHU3allMH II0 Mepe
pocra reorexkToHoreHa (puc. 24), BKaOUasd M IIOIVIOUIEHWE Mar-
MaTUTaMU. B YACTHOCTH, B HAYaJbHYIO CTAJHI0 POCTA TeoTeK-
TOHOTEHA NPOUCXOAWNC MOrPYIKeHHe PYAOHOCHBIX TI'OPHM30HTOB
(ocazouHble, BYJKAaHOT€HHBIe DYyJAHBIe (opMaluu), a B I031-
HIOI — UX TIOAHATHE II0J BIHAHHEM HWHBEDPCHOHHBIX JBUKe-
HHIl, 0TYaCTH BBHI3BAHHBIX BCIyYHBAHHUEM IIDH TPAHMTHIAI[HH.
Bnaropapsa sToMy Ha OZWH YDOBEHB C CeAHMeHTHBIMH PyJaMU
HJIH Ja’Ke BBILIe UX BBIBOJATCA MACMATOTeHHBIE MECTOPOKe-
HUA cpefHeil U riy6okoii daimii,

Cynpba «IpOAYKTHBHOTO CIOs» OKasbiBaeTCsd BechbMa InaT-
KOlf, KOHTPACTHOCTh ABHIKEeHHH B PABHOW Mepe ONACHA: Pe3KHE
NOAHNATHA NPMBOAAT K AeHYJallH CBepxy, a Pe3sKHe OIyCKa-
HHUA — K acCUMWJIAIIMH, PACTBOPEHHMIO M paccedBaHHUID CHH3Y.
IToBepxHOCTE TOMOreHH3AUM, UMEIOWIAR B Npefenax pyaHOro
nofAca TEOTEKTOHOT€HA CBOJOBO-CTYIIEHYATHIH XapaKTep C IOJ-
HATHAMH BIOJb KPAeBbIX MO3IHHUX Pa3J0MOB, CONPOBOMKIaeMAd
CpeosioM pereHepalii, Pe3K0 HapyliaeTcd ¢ IIOABJIEHHEM MOII-
HBIX MHTPy3uii. OHa BO3ABIMAaeTCH, TAK KAK HHTPY3HM ACCHMIUI-
JMPYIOT YACTH PYHHOTO Mmosica HA IYTH CBOEN0 NpPOABHIKEHUT M
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CTAHOBJIEHUA 0€3 CYIHeCTBEHHOr0 <«BO3BPATA» IIOTJIOIIEHHOTO
OpVAeHEeHUs B BHJAe pPereHepMpoBaHHBIX MecToposienuii (Pyz-
HBIH Anrail, ¥YcIeHcKHil nosc).

10+

Pocn ¢ nozdna s
MEN M ONUKT

20+

30-

60

KM

Puc. 24. Cxema npeodpazosaHusa pyJHOrO M0ACA Fe0TEeKTO-
HOTEHA CO BpeMeHeM.

OrMeyaerca MHOrZA IOCIEN0OBATEeIbHOE paspacTaHHe pya-
HOTO TOfica 1O IpocTHpaHHio (OMoJOMeHHe BO3pacTa PYAHBIX
dopmManuit Ha QuaHrax), Torza I0J0KeHUe OJHHUX M TexX IKe
dopManuil CTAHOBHTCS CTPATUTPAGHUYECKH KW TMICOMeTPUYeCKH
HeoZuHaKoOBBIM. Kak OBLIO mMOKazaHO BbIlle, Ie0TEKTOHOI€HBL
OBIBAIOT MOHO- U MOMHINKAWYHBIMH.

Io-BuguMoMy, HeOoOXOAWMO BHECTH HEKOTOpoe YTOUYHeHHe
B NMOHATHE TEPMHHOB <«PYAHBIH mofc», «pyAHas 3oHa», Iog
PYAHEIM HOSCOM ciiefyeT NOHWMATEH IIOJIOCY, HACBILIEHHYIO Opy-
JeHeHAEM, CBA3AHHBEIM C OJHHUM IIOJHBIM LHKJIOM Pa3BHTHA reo-
TEKTOHOTeHAa, T. €. OZHOBPEMEHHO M IIOJHBIM MeTajaJoreHuYe-
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cKuM nukiaoM. Ecam e mx ObIJIO HECKOJNBKO, TO TOrAa OSTO
cucTeMa NMPUMBIKAIONUX TOACOB JAUGO COBMEIIEHHBIH MOMNINK-
JudgecKkuit mosic. B aToM cnaydae pyjHas 30Ha, Kak 4YacTb DyJ-
HOro Iiosica, onpefeisiercsa OJarofapf a) HEKOTOPOMY CBOEMY
NpOCTPAHCTBEHHOMY 000co6iieHMI0; §) OTIMUYHIO COCTABA MHHe-
pairM3alnuu; B) NPHHAJJIEKHOCTH IIPOCTPAHCTBEeHHO 000c06-
JIeHHOT'0 OpyJAeHeHHA K Kakoil-mubo oZHOII MeTalToreHHYecKoit
BMoXe WJIH aKe MeTaJJI0TeHHYeCKOMY IepHOAY, 9Taly; I) npH-
VPOYEHHOCTH K CYPYKType ONpejeleHHOro TIIA.

B menom pyaHblii mesc 00bIYHO OKa3blBaeTCA CAOMKHEIM MO
COCTABY M CTPOEHHIO B JIATEPANHHOM M BEePTUKAJLHOM HATPAB-
JeHUAX, ¥ B €ro CTPYKType IPHHUMAeT ydacTHe PAJ MeTaJjo-
 reHHYeCKHUX B30H, TOJ30H, PYAHBIX DAMOHOBR U T. [, CO CBOUMU
cnenuGHUIECKHMH OCODEHHOCTAMH.

B cooTBeTCTBHH CO CTPYKTYpPOil reOTeKTOHOTeHa M IOCIeN0-
BAaTeJBHOCTBIO €ro pas3pacTaHHsg B CTEeP)KHEBOil yacTu OGBIYHO
pasMemraercs 30Ha GoJiee JpeBHero OpV/AeHeHHd, a B Kpae-
BHIX uacTax — bonee monozoro. Ouu pacronaraiores Juf0 cHM-
MEeTPHYHO OTHOCHTENBHO o00JacTH JpeBHEro opyjpeHeHus (moc-
JeIOBATENBHBIE TAPHI CO CXONHBIM OpYAeHeHHEeM), JuDOo acuM-
MeTpuuyHO. Bojlee MOJIQAbIe 30HEI TATOTEIOT K KPAEBBIM 4YacTaM
PYAHOrO MnosAca u ero quiaHram.

Pyauble acconuamyy IOJHOCTHIO OTPAKAKOT MCTOPHIO pas-
BHTHS I'eOTeKTOHOTEeHa, cocTas 0asmca, HA KOTOPOM OH pas3BH-
Bajicsa. IIpu Manoit momuocTu 3K, nmepexogHoM ee pazpese pes-
KO0 NpeobiaaxaioT CHIePO(QUJILHBIE PYAHBIE ACCOIHAIIHH, a IPH
OpOTeHHOH Kope — auTOQuIALHBIE., (OcofeHHO CIIOJKEH COCTAR
PVAHBIX accOIHAIHH B clydae IPOCTPAHCTBEHHOTO COBMeIle-
HHA PaHHMX 30H C TIO3ZHUMH (ABJIEHHA TeJIeCKOMHPOBaHHHA, pe-
reHepanuu 1 Ap.).

MoKHO OCTAHOBHTHCH HA HEKOTOPHIX NpHMepax pPYAHBIX
TOACOB ¢ YY9eTOM TOro, YTO MeTaJJOTeHMS TIe0TeéKTOHOTEHOB
Kasaxcrana M3yJeHa HeOJUHAKOBO M B 00IIeM SBHO HemocTa-
TOYHO.

Vpaascyuii moac

Onsa merannoresdu Ypaja XapakTepHa He TOJABKO IOMHIIHK-
JHYHOCTb, 00YCIOBIEHHAA ACUMMETPHUYHLIM DA3BHTHEM Te0TeK-
TOHOTeHA ¢ TpeofIajaloniMM pAaCTHKEHHEM B BOCTOYHOM HAam-
PaBJIeHHH, HO H NPOCTPAHCTBEHHOE HAJOXKeHUe IOSCOB repIHH-
CKOMl METa/IJIOTeHWH H4 KaJeJOHCKWe u OOJiee [ApeBHHE CTPYK-
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TYPHO-METAJIJIOTeHUYEeCKHe B30HEI, YTO BBIBBIBAJIO HEKOTOpPBIe
SBJIEHHA pereHepauuy M cMelneHms. HakoHel[, okasamro BIHA-
HPEe W Pa3BHTHEe INPHpPAIHBABIIMXCA CTPYKTYPHBIX 30H Ha pas-
JUYHOM OCHOBaHHH. VIMEHHO IO 9TOM NpHYHHe 37ech MBI He
UMeeM 3aKOHOMEpHOH CHCTeMbl pPYJHBIX 30H OIpejeleHHOTO
€oCTaBa, 4YTO BHITEKAET W3 cymecTByiomux cxem (Cmupnos,
1963; Illaramor u ap., 1966; Heuaes, Ilpamonocos, 1966;
Ecenor u ap., 1969). Ilo mociefHuM FaHHBIM YPailbCKUX Teo-
JIOTOR, 3Jech Bhifiensercs 17 cyGmapaniesnbHBIX MeTaJJIOTeHH-
YyeCKHMX 30H: dYeThIpe AokeMmOpmiickux (Taparamckas, fmaH-
Tayckad, 3JaToycToBCKaa, PabGuHOBCKAas) B IeHTPAJbHOM fAX-
pe c¢ mpeobiajaie CUAePOPUIEHEIM OpYAEHEeHHeM, TpH KaJje-
mouckux (Fybenckas, IlenrpanbHo-Ypanasckas, Tarmmo-Baii-
MAaKCKas) TakKe ¢ npeobiajaiolle CHAepPOQHIBHBIM OpyAeHe-
HAEeM # cnalbiM JuTOo(pUIABHEIM, AecATh repuuHckux (HpacHo-
ypanbcKo-Y4anuHckas, Maruutoropekas, Kapabamckas, Boc-
TouHo-Ypansekas, Typralickas, Bepxorypcko-Bepxmcerckas,
Mypsnucko-Cyeyaaykckas, ¥Yganeiicko-Mupnsaxckaa, HKpac-
Horsapjeiicko-Imersirapunckada, Illagpuncko-Tpounkaga). Pya-
HBle Y3JIB JOKAJIH3YIOTCA HA CONpPAMKEHHAX CyOMepHIHOHAJb-
HBIX CTPYKTYP C CyOIIMPOTHLIMHE H IUATOHANBHBIMH.

VI3 mpuBejeHHOT0 BBITEKAIOT [iBa XapaKTepHEIX 00CTOATENIb-
cTea: 1) 6oaee Mosojble II0 BOBPACTY 30HEI IIPHPAIHBAIOTCA C
BOCTOKa H, KPOMe TOro, HaKJIaJAbIBAIOTCA Ha GoJee JIDeBHHE IIEH-
TpanbHble; 2) OZHOBO3PACTHEIE SIOXH OJHOTO MeTAJJIOTeHHYe:
CKOTO IMKJa B PaSHBIX 30HAX HepPeAKO CONPOBOMKAAIOTCA pas-
JHYHBIM OpyAeHeHmeM, Hanpumep, HuxHexkapbonossle Bocrou-
HO-YpanbCcKaf XPOMUTOBAf W Kenedo-MenHast u Typralickas
Jelle30pyAHaAfA; BepxHemasieo3oiickue nubo 20I0TOPYZAHEBIE, JIH-
60 zonoro-peakoMeranbsHbie. Ocoboil CHMMeTPUH IIpH HTOM He
yCMaTpHBaeTcd.

MoskHO OTMETHTH, HaKOHell, IIOBHIIIEHHYIO CHAEPO-XaJIbKO-
GUIBHOCTE METANJIOTeHHH ¥ PAJBCKOIO I0sica, IIPH KOTOPOii ero
JaKe NO3NHHE BMOXH ABJAKTCA XadbKO-THTOQHUIBHEIMH, a He
YHUCTO JAUTOPHIBLHBEIMHU. BO3MOXKHO, 3TO Pe3yJbTAT He TOJbLKO
ofiHOTO Tponecca oporenuzannu 3K Vpana, Ho, Kax OTMeda-
nOCh, ONHOBPEMEHHO ¥ PA3JIBUranmug COPTOBHIX YACTeif, BHIAHI-
BaBIlIero IOCTOAHHOE BAMAHHE TTOJKOPOBOro BellecTBa; 00 aToM
JKe CBHZAETEJIBCTBYIOT MHOTOKPATHBIE BCHBIIIKK OAa3HTOBOTO
MarMaTHsMa.
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Yayrayckmi

Merannoresust oTHOCHTCHS K TpeM IHKJIAM: J0NaJIe030iiCKOMY,
KaJeJOHCKOMY M TepIHMHCKOMY co c¢pouMmn smnoxamm (CaTmaes,
1952, 1956). MerannoreHHYyecKue 30HLI MEPHIMOHAIBLHOIO IIpO-
cTupanus cybnapasmiensusl. OceBas 30HA, XOTd W TAVGOKO
BCKDHITAA, KOe-rIe COXPaHHIa OpyIeHeHHe HadYaJIbHOH BIIOXH
cujepoUIbHOr0 Npoduaa (ByJIKaHOTeHHO-OCAJOYHBIE JKele3d-
crele kpapuuThl Kapcaknag u yabrpabGasuThl ¢ HUKeIeM, KO-
bansrom), KamemoHcKue B0HBI 3amajiHee CONPOBOMKIAIOTCA CH-
Lepo-XanbKOPUILHEIM OPYy/JeHeHHEeM PaHHEel W cpejHeil 3mox ¢
MeIbI0O M BOJIOTOM, & Ha CeBepe — I03JHell ¢ PeIKuMu Meraj-
mamu (Aupray?). Tepuunuas: 52 BOCTOKe TpEACTABIEHB! TaK-
JKe paHHell SMOXOoM ’Kele3o-MapraHIeBOro H MOJUMETaJInge-
CKOTO OpyAeHeHHd, OiMMBKOro K aracyiickoMy tuny. Taxwum o6-
pasoM, Npo®HAb OpyAeHeHHs oOKaszalca Ipeobiajaloiie cH-
AepOo@UABHBIM H O0TYACTH XadlbKOQUIBHBIM., B Ienom HYIKHO
OTMETHTh HEJOCTATOUHYIO PABBHTOCTH IIPOIECCOB celapamuu M
B TO JXe BpeM#A Py00KYIO eHyHPOBAHHOCTE.

Yy-Wnnitcxmit

HMeeT 0TUETIMBO aCHMMETPHYHOE CTPOEHHEe, KaK M CaM IeoTeK-
tonored. Crep:kueBas Manamp-HaiiMmanckas 30Ha BCKDEITA 10-
CTATOYHO TAYOOKO M TpeACTaBIeHA MHTPY3HAMH THIepOABHTOB
co caabplM XpPOM-HHKeJIb-KODAJIBETOBEIM OpyaeHeHHeM. g paH-
HEKAJeJOHCKON 5SI0XH XAaPaKTePHO BYIKAHOTEHHO-0CAJ0YHOE
BaHAAUEBOE OPyIcHeHHe ¢ MoaubaeHoM, dochopoM M Kelesu-
CTBIMHM KBApPIHTAMH M 0apuTOBOE MoJHMetajiudeckoe B Capui-
TyMCKo# 30He (aTacyiickuii Tum). B cpeaHe- U mMO3HeKakdeIoH-
CKYH0 3MOXy B 30HAX o0paMJeHHs IPOABIEHO XaJbKO- H JIUTO-
(GuabHOe opyJeHeHHe (peJKOMeTaJbHOE M MHOE), AOCTATOYHO
pasHoobOpasHoe M NPaKTUYeCKU MHTEpPECHoe.

TepryHcKkMe pYAOHOCHBIE 30HBI CMEIICHHEI K CeBepo-BOCTO-
Ky, Pexe HAKIAABIBAIOTCA HA KaJlefOHCKHe, TAaKiKe BOCTOUHEe
CTepiHHEeROM dacTH. PaHHAf 3m0Xa IIpeJicTaBiIeHAa JKele30-Map-
TAaHIEBBIM ¥ CBHHI[OBO-I[HHKOBBIM OpY/ZEHeHHEeM aTacyilCKoro
muna. CpepHerepuuHCcKas 2mM0xa TNposABieHa cjaabo, a mosjaHe-
TepIMHCKA S — BIIOJHE OTYETIHBO € PEIKOMETAJBHBIM Opyje-
HEHHEM, B TOM YHCIE ONOBAHHBIM,
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IToaguue 30HBI pas3MenialOTCHd HECKOJBKO KOCO OTHOCHTEb-
HO pauuein Wanaup-Halimancxoit, O0maa MeTannoreHHs IOd-
ca M pasMeNleHHe ero 30H H3Y4YeHEl HeJ0CTATOUHO.,

Yuuruz-Tapbararaicrmit

OTHocHTenbpHO caabas PyAOHOCHOCTH HTOT0 CYIIeCTBeHHO 0Oa-
3aJBTOMJHOTO TreoMarmMaToreHa OObLACHSAETCA HeNOCTATOYHOHN
anddepeHIIMPOBAHHOCTEI0 MOIIHOIO BYJAKAHM3MAa HAYAJBHBIX
craauii pasBuTHa (cTepskHeBad 30Ha UwuHrmusa), Tam, rae oHa
mposaBUiIachk 0oJiee KOHTPACTHO, UMEETCS H CYILIECTBEHHOE OpY-
nenenne (Axbacraycrkas 30HA).

B paHHeKaJleOHCKYIO SIO0XY INPOABAJIOCE CHAEPOMHILHOE
opyleHeHne (KpeMHHCTO-3Kelle3UeTad, KOJYeJaHHAH, CHIAUKAT-
HO-HUKeJeBas (opMalnuu), B CpPeJHEKAJeLOHCKYIO — XalbKOo-
unsHoe (MenHOKomYemanHoe AKOACTaAyCKOII B0OHBI, B30JIOTO-
MejHOe W APYyroe), B NO3AHEKANEAOHCKYIO — XalbKO-IHTO(DUIL-
HOE ¢ PeIKUMH MeTaaJaMu U peIKUMU 3eMJIAMHU,

Tepipuuckas MerTalIoreHUA paHHeH BIOXW TMPeRCTARICHA
MECTOPOKACHUAMM aTacyHCKOro THNA, CPeAHAA U INO3AHAL —
OTHOCHTENbHO cJabBIM XaJbKO-THTOMHIBHBIM OpYAeHEeHHeM B
30HaX, NPUMBIKAIOIIUX C CEBEPO-BOCTOKA. PYAOHOCHBIE B0HEI
cybnapanienbHbl, mMo3fgHue 00BIYHO HakJgajblBalorTcsa, Ormeua-
eTcsg INOPHMBOHTAJILHOE CMellleHHe 3HAYMTeNIbHOro MacmTaba IIo
30HAM COPOCO-CIABUTOR.

B npegenax 3o OpyJeHeHHe JIOKANIM3yeTca B PyAHbIE Ya-
JBI, TArOTEIOUIMEe K MeCTaM CONPAKeHHA UYHHTH3CKHX CceBepo-
3alalHBIX CTPYKTYP ¢ CyOMepUANOHANBHBIMKA ¥ CyOmIMPOTHGI-
mu (Tperssakor, 1966 ; Hayrukxos, 1969).

Anraiickuii 0ro-3amagHbii

CnoRHBII HOMMITHKIMYHEIA pyAHbIit nosac, uaydenusiii B. K, Ko-
rynasckum, U, O, I'puropsessim, H. A. Enuceerrnim, B. Il He-
xopouressiy, B. . CmuproseiM, IT. ®@. UsanxuusiM, H. A, Aji-
taguesbiM, I, M. Top:xesckum, A, K. Karonoseim, I'. ®. fdxos-
neseiM, C. I, Ilasno, I'. H. Illep6oii © MHOrMMH JPYTrHMH, OT-
MEeTHBIINMH €r0 IOJH30HAIBHOE CTPOEHHE.

HanegoHckas MerTannoreEMs nposABIeHa TOABKO B OopTo-
BBEIX 4YacT#AX, a B OJOKax IeHTPAJBHOH B30HBI OHA BBIpaskeHa
caabo BeaefcTere Aenypanmun. Ceiiuac y:Ke BBIPHCOBBIBAETCA HE
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TOJIBKO pasMellleHie PYILOHOCHBIX 30H I'¢OTEKTOHOreHa, HO M UX
BOBPACTHOE pasjesieHue, KOTOpPoe 70 CHX JIOP CHYMKHT Ipeame-
TOM OCTPBIX JHCKYCCHIi.

Ecap cyuTaTh METANNOTEHUYECKHM MOSCOM BCIO CHCTEMY
reoTEeKTOHOTeHa, TO METAJJIOTeHUYeCKMMH 30HaMu (HepeIKo
Ha3blBaeMBIMH IIoACAMH) OYAYT cleayIoll@e, MPOCTHUPAIIHECH
B CE€BEDO-3aNIafHOM HaTIPaBIEHUH,

1. Pyamo-Anraiickas cpelHe-BepXHeJeBOHCKAasA R30HA C IIOA-
B0HAMH KOJAYeJaHHO-MOJUMETAIIMYECKOTO M JKeJIe3HOro ByJI-
KaHOTeHHOrO OPYIEHEeHHs ¢ 30J0TOoM, cepebpom, GapuToM, pry-
TBIO.

2, TIpuupTHIIICKAS JeBOH-HMKHeKapOOHOBas 30HA MeJHO-
THEPPOTHHOBOTO OPY ACHEHMA.

3. BamagHo-KanbuHcKasg HHXHeKADPOOHOBAA HUKENL-PTYT-
Had 30H4.

4, IIpuuprhIIIcKas cpeiHeKapOOHOBas Z0JOTOPYIHASA BOHA.

5. 3ananHo-Kanbuuckas EBepxHeKapOoHOBad B0JI0TOPYAHAH
30HA.

6—7. Turupekcko-YepHeBuHCKAs BOAb(PaM-MOAHOGIeHOBAA
u Hanba-HapeiMcKas OJIOBO-peIKOMeTaJ bHAs IepPMCKHe B0HEL.

Crona He BRIIOUYeHBE? Gojlee MeNKMe MMOA30HBI, ODYAEHEHHE B
KOTODHIX CBf3AaHO C OTAENbHLIMU BYJKAHOTEHHBIMH HJIH MHTDY-
3UBHBIMH KOMILJIEKCAMHM IIPOMEXYTOUHOro Bodpacrta. B ob0meM
JKe MBI HMeeM OOBIYHEIE TPH MeTAJJIOreHHUYecKHe JMOXH.

Pyauele yaasl U paiioHsl pacmoyaraiorcdg B obGracTax mepe-
CeyeHHs CEeBepO-3aANMAJHBIX ANTAHCKUX CTPYKTYP ¢ CcyldimupoT-
HBEIMH WM CeBEPO-BOCTOYHEIMH.

C uamaraBmmxcsd BHIIE ITO3HIMM DA3BHTHA TIeOTEKTOHOre-
HOB CIIOPHEIZ BOIIPOCHI IPH YU HHO CTH PaljHYHd B COCTaBe
PYAHBIX accoljamuii 30H AJlTag MOT'YyT paccMATPHBATHECH IIO-
WHOMY, & WMEHHO C TOYKM B3peHUd BO3pacTa OpPyJeHeHHs H
Gazica, Ha KOTOPOM DABBMBAJNACH IIOJBHMIKHAH 30HA B COOTBET-
CTBYIOLIEE BpeMd.

Pynuo-Anraiickas 30Ha OpMHpOBANIACE B PAHHIOIO CTAJHIO
Te0TEeKTOHOTeHa HA CHSHYAUPOBAHHOHW Kope KaJeA0HCKOTO OpPO-
TeHa C OTPAHMYEHHOM MOIIHOCTEIO. DTHM M 00BACHSAETCA CHAE-
PO-XanbKOMUABHEIN COCTAB ODYAEHEHHS, 38 KOTOPHIM, KAK 3T0
HMeeT MecTo Ha ¥Ypane U B YcneHCKoil 30He, clefioBajla BCIBINI-
Ka HOAKOPOBOTO YJIbTPabasuToBOro MarmMatTuszMma. Ilocaenyio-
ad MeTAJJIOTeHHS ITOCIeHHBEPCHOHHOTO XapaKTepa HOCHT BCe
YepTE! OOBIYHON HBOJIOIUM KOPBI IMepIHHCKOrO0 OpOTeHa, T. €.
BCce BO3pactalolledl MofttHocTH u cuanumuHocTH SK, mocrurmux
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HAnOOJBIIETO BRIPAKEHHSA B II03AHEreplHHCKoe BpeMa (peskue
MeTanibl). B TaKWX YCI0BUAX NMOSBIEHHE IMO3AHEro CyllecTBeH-
HO KOJYeJaHHO-IOJHMeTAINYecKoro opyAeHeHusa Boobine uc-
Kaoyaercd. B 1o e BpeMd HENb3s He YUUTHIBATE TOro oberod-
TEJBCTBA, YTO HAJIOMKEHHE II03JHero MOIMHOTO IPAHHUTOHHOTO
MarMaTuaMa Ha 0Oojee paHHHE MeTANIOreHWdYecKWe 30HBI CO3-
JaBAJI0 BCe YCJOBUS ACCHMMJIAIMH OPYAeHeHHs, €ro roMoreHu-
3alliH ¥ PACCEeHBAHHUA U JHINb YaCTHYHOH pereHepaluu,

Takum oOpaszoM, MOINHBIH TIPAHUTOHAHBIA MAarMATH3M B
npegenax Pyamo-Anraiickoil 30HBI (3MEeMHOTOPCKHH KOMILIEKC)
VHUYTOKUA (4 He NOPOAUI) 3HAUHTENBHYIO YacTh KOJdYegaH-
HO-IIOMUMETAIHYECKMX MECTOPOMK/AEHHI, OCTaBHB JHIIL He-
QONBUIVIO ONIO0 B BHAE PETEHEPHPOBAHHOIO THIPOTEPMAJILHOIO
JKUJIBHOrO opyaeHenus. Peabed NIOBEpXHOCTH TI'OMOreHH3allUU
QKasajcd 3[lech Pe3K0 NPUTOTHATHIM.

Kax BHAHO, IOsC HMeeT aCHMMETPHYHOE CTPOEHHEe, KOTOpoe
HECKOJBKO CIVIAKHBAETCA IOABJIEHHeM MO KpaaMm (mpasna, He
CTpOro) ABYX OJHOBO3PACTHBIX PeAKOMETAJTBHBIX 30H.

TexTypmacekHi

Pyaupiit mosic MOMUIUKINYEH, COCTOMT M3 PAAa IIPUMBIKAIO-
IIUX PYAOHOCHBIX 30H pas3iamyHoro Boapacta. Crep:kHeBas 30-
Ha cuHTaeTca OGaiikaabcKON (paHee ompejendliack Kak pudei-
CKas, 3aTeM — cajJaupCcKas, X0TS OHA 1O BO3PACTY, BOSMOMKHO,
omuzka k Hanaup-HaiiMmaHcKolt), riy6oKo BCKpPHITA, XapakTep-
Ha IPOABIEHHEM HUKENIb-K0GaJbTOBOTO OPYISHEHHUS B CBA3M €
runepdasuraMu. BepoAaTHO M WHOe CHAepPO(MUILHOE OpY/AeHeHHe.
HHTepecHO TO, YTo OHA 3aHUMAaeT IOIePeYHOe IIOJIOMKeHHe K
Yy-Uaniicko#t u Yunrus-Tapbararaiickoil 30HAM, <«HAPYIIAT»
CTPOMHOCTD CHCTEMBI I'e0CHHKIIMHAJIEH,

Ilpuneratoinas ¢ cesepa Chnaccxkas 30Ha BBIZENAETCH Xalb-
KOMOUIBHBIM OpyAeHeHHeM (rJIaBHBIM 00pasoM MeJZHBIM) Kae-
JIOHCKOTO BO3pacra. [loMUMO MeZHOKOMYEeNAHHOr0 OpyAeHeHH:
371eCk BOSMOXKHO OOHADYIKEHHE H IIPOKUIKOBO-BKDPAIJIEHHOTO
B CBA3H ¢ CcyOByJKaHHYeCKHMH HHTpy3uaMu. OrMeueHo Halo-
seHue OoJee MO3AHEN PepPIUHCKON MeTaIOTeHHH.

C jora mpuulensercda ¥YcreHcKas 3oHa (pyAHBIH mosc) moxn-
HOTO repIHHCKOro IHKIa PasBHTHa ¢ AKKanckoil 1 Axbacray-
CKOii mozzoHaMu. PaHHerepmuHCKAs 5IoXa COIPOBOMKIaeTcs
CHIepO-XaNbKOMUILHEIM OPY/JEeHeHHeM aTacylckoro tuma (sxe-
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7Me30, Maprasel], IIWHK, CBUHEI, MeAb, cepebpo m xap.). Hna
cpeHerepIMHCKON cBOMCTBEHHO CYIIECTBEHHO XaJbKoGHUIBHOE
opyaeHeHHe (Meab, CBUHEI, IIHHK, 30JI0TO, BUCMYT M Ap.), 4 AAF
MO3THETEPUUHCKOH — MUTOGNUABHOE PefKoMeTaNbHOoe.

Camasn cepepuas Kaparapga-Anucyiickas 30Ha, NM0-BUAHMO-
My, He OBLIA cTONE rayOuHHOM. B rpabeHax HaKANIHBANKCE KOH-
THHEHTAJbHEIE YITIeHOCHBIEe OCaZ{KH.

& ok

AHalornyHble PYJAHBIE T0Aca OOBIYHO IOJMHIIMKINYECKOTO
passuTHA usdpectHe! B Jxkynrapckom Anaray, Ceseprom Tanb-
IITane ¥ ApPYyIruX reoTeKTOHOIeHAX.

HOna o6nacreit wapracHoro crpoerus (CemepHoe
Ilpubanxamse, Haman-Capslcyitcknit antuxiaunopuii, Toxpay-
CKUil CUMHKJINHOpHII, Aracyiickuit anTuraumHOopHmii, Koxderas-
CKHif 6JIOK M [p.) ¢ NPOABIEHHBIM TAK HA3BIBAEMBIM «BHEreo-
CHHKJIUHAJBHBIM MarMaTH3MOM» MeTaJJOreHHYecKHe 30HBI
06pasyloT CUHXPOHHYIO CHCTEMY OINpeIeleHHOro BO3PACTA, CO-
craBa, CTeNeHH PYAOHOCHOCTH M T. A. Pyanble yaapl, Kak IOKa-
3aJIH HCCJIeJIOBAHUSA B ITUX PErHOHAX, PasMEINaloTCH B MECTax
CONPSAMEHUA CTPYKTYPHO-METAJJIOTeHHMYeCKUX 30H PasHLIX Ha-
npasaennii (Illep6a, 1953).

Ocoboif CcI0KHOCTBIO OTAMUYAIOTCA MOJMIUKJIHYECKHEe T10sdCa
C HaJoeHueM IOCJHeN0BATEeAbHBIX BIIOX TePIUHCKON Meramino-
reHun Ha KajgegoHckue, IloMHMO yBeIWYeHHS YHCJIA CAMHX
aMmoxX pyzoofpasoBaHma Bce Gojiee BO3PACTACT CJHOMKHOCTE Me-
TaJUIOMeHUYEeCKUX B30H; OHHM IMepecTaroT OBITH CHIJIOIIHBIMH,
npuobperaior uenoyednoe crpoenue, Cama MHHepaluzauus yc-
JOKHAETCH MO KOJUYECTBY MapareHHLIX acCCOUMAIMil 3reMeH-
TOB BCEX MeTAJJIOTeHHYEeCKHX IpodHiIeii; KpoMmMe IepBHYHOrO
OpYAeHEeHUA MPOABJIEHO M pPEereHepHPOBAHHOE. ¥ CHOMHACTCH M
caM CTPYKTYPHEIH KOHTPOJEB, O00BeJUHAIOIINIT GONbIICe WHCIO
TiepeMeHHBIX (DAaKTOPOB 1O CPaBHEHWIO C OAHWM Tporom u Oma-
ronpuATHEIME GanuaMHA paHHeil cTagun.

CucreMaTHKa PYAHBIX NMOACOB B IPHHIMNE JOJKHA
OBITE COTJIACOBAHHON € CHCTEMaTHKOI reorekToHoreHosB. Coot-
BETCTBEHHO IPOM3BOJMTCA pasfelieHie mo Bo3dpacTy (Tadim
11 u 5), a ecnu OHU NMOMUIUKINYHEI, TO C YIETOM BCEro IpoMe-
JKYTKa BpeMeHH GQOPMHPOBaHHMSA PyX; 3aTeM IO I{ U K JIa M Me-
TANNOreHMH H MeTaJUIOreHHYeCKHUM 311 0Xa M; IocleflHee
GosbIme OTHOCHTCH K OTJEJbHBIM METAJJIOTEeHUYeCKUM 30HaAM
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pyaHoro mosca. Hanmpumep, K paHHereplMHCKOH SMOXe MOMKHO
oTHECTH JKeJesHoe opyneHenue Typraiickoii somsr (mosca), K
NMO3IHErepIHHCKON — pejKoMeTadbHoe opyieHenne Kanta-Ha-
PBEIMCKOi1 30HBI M T. n. MeTaanorenuyecKkue BSIOXH, CIefl0BA-
TeJIbHO, CHHXPOHHBI CO CTAJUAMHU Pa3BUTHHA TeOTEKTOHOTEHOB B
npejenax OJXHOTO TEKTOHHYECKOr0 IMKJA, A TOJHBIN MEeTaJio-
reHHYECKHII IIHKJI OTBEYAET IIOJHOMY TEKTOHHYECKOMY I[UKIY.

IlTo bopMe mpoaBlIeHuUS PyAHble mofca, OYEBHUIHO,
MOJKHO Pa3ZleIuTh Ha MOHOB0HAJbHEIE M NOJH30HANBHEIE C CUM-
METPHYHEIM M ACHMMETPUYHBIM CyOIapalelbHBIM PACIOJO-
JKeHMeM ONpeJesIeHHOro KOJHYecTBA MeTaJJIOTeHHWYeCKHX 30H
JH00 ¢ ceTYaThIM MX pasMellleHHeM B reOTeKTOHOI'eHaX KapKac-
HoTO THHA (pHC. 25).

Yro kKacaercAa cocTAaBa, TO NOMHMO O0lLIeil XapaKTepu-
CTHKHU OpYyJAeHeHHA (CHAepo-, XaJbKo-, JUTOGHIBHOE HJIK CMe-
HragHoe) nexecoobpasHo OTMedark NpeodrafaIomyio pPYAHYIO
dopmanuio, HanpuMep: PyaHo-AnTalickas paHHerepiHHCKad
MeTalJIOTeHHYecKad 30HA BYJIKAHOTeHHOIO KOJYeXaHHO-TIOJIH-
METaJIMYeCKOr0 OpPYAeHeHHsI; IIPH JTOM ViKe MOMXKHO He Jo-
0aBnaATH, YTO OHO CBA3aHO ¢ 6a3albTOMAHBIMH MarMaMH.

PasaMepBl PpYyAHBIX MOACOB B COOTBETCTBHH C [eJeHHCM
reOTEKTOHOTEHOB MOXKHO TaKiKe JAeJUTh Ha IIAThH IOPAJKOB.
Pyanele nodca Kasaxcrama oTHocfATCA KO BTOPOMY (IlepBEIE
TBICAYH KHJIOMETPOB) M TpeTheMy (COTHH KHJIOMETDOB) IIOPSL-
KaM, a OTAeJbHBIe MeTajlJIOTeHMUYeCKHe 30HBEI — K UYeTBepPTOMY
(necarku) u naromy (mo 10—15 xm). B pansueimem, Bo3MOMK-
Ho, oTpebyeTcs AeJeHHe B 3aBUCHMOCTH OT TeoJIOTHYeCKHX 3a-
MMACOB MOJIe3HBIX UCKOMAeMBbIX.

IloMmuMo 9TOro, cieiyeT NPUHMMATHR BO BHHMAHWE W ApY-
THe KAadYecTBEHHBIe XapaKTEePHCTUKM, Takde, Kak dop™Ma (au-
HeitHa#, Ayroo6pasHas, BeTBAIIAfCH, ceTdaras), IPOCTH P a-
HHM e M IPOCTPAaHCTBEHHOE IIOJOKeHHe, BCKPEH TOoCTh (cne-
IMEle, NepexpeiThie, cNaboBCKPEITEIe, INIYGOKOBCKPAITEIE, MO3any-
HO- HJIH (hparMeHTapHO-BCKPHBITEIE I T. [.).

OGo0masa M3T0KEHHOe, MOKHO OTMETHTh, YTO PYAHBIE IOfA-
ca KasaxcraHa — 2TO AOCTATOYHO IIMPOKHE ITOJOCHI IOBBIIIEH-
HOiT PYZOHOCHOCTH, BBEITHHYTBEIE COTJIACHO CTPYKTYpaM TIeoTek-
TOHOT€HOB, IIPEACTABIAIOLINE C000M NpHMBIKAIOMINE APYr XK
JApyry aubo HakaajgbiBalolHecs cyOmapailentHbie 30HBI C CH-
JepodHIABHEIM, XaNbKoMUABHEIM, JHTOMOUABHEIM JH00 cMemraH-
HBEIM OPYJAEHEHHWEM olipejejieHHOro Boadpacta. OHH 0O6BIYHO COB-
najaioT COOTBETCTBEHHO BpeMeHH HOPMUPOBAHHA CO CTPYKTYp-
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HO-(banMaIbHBIMU, CTPYKTYPHO-QOPMAIMOHHAIMH WM Marma-
THUECKMMH 30HAMH re0TeKTOHOTE€HOB, TATOTEIOT K MX IeHTPaJlb-
HBIM OCEBBIM YaCTAM H, clefoBaTeJbHO, HECKOJIBKO YiKe caMHX
CTPYKTYD.

Pue, 25. Cxema cTpoeHma pymaHore mosca. [—IV — cTpyKTyD-
HO-METa/I0reHHYeCKHe 30HBL.

Pynusle yansl JOKAIMIYIOTCH B MpefieliaX COOTBETCTBYIONIUX
BOH B MeCTaX CONPMAMKEHUS NPONOJIBHEIX CTPYKTYDP re0TeKTOHO-
TeHOB C IONEPEeYHBIMH WJIH AHATrOHAJBHBIMH, Ifle BOBHHUKAIOT
KOJIOHHBI YCHJI€HHOH MUIDAIIMU BellleCTB M CEeNapamuu PyLHOIO
Marepuasa (puc. 25).

T'opusonTanbHble pasMephl PYAHOTO IOfCa M ero 30H B 06-
eM ciydae OIpeeNsioTCsa PasMepaMu IeOTeKTOHOTeHA M €ero
CTPYKTYPHBIX 3JeMeHTOE, IIpoTsa:KeHHOCTh Ha raydmay (Moi-
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HOCTH) HEOAWHAKOBA Y DPABJAMYHBIX MeETAJIIOTeHHYeCKHX 30H H
oObIYHO H3MepseTca IepBRIMM KuiaoMerpamu (xo 3—D5). Bep-
THKaJbHOEe PACIPOCTPaAHEHUe B HACTOMAIEe BPeMs HMeeT IHCK-
PeTHO-MO3aMYHEIL XapaKTep BCIAEACTBHE CIOKHOCTH MOPDHOIO0-
THH PYZOHOCHOTO CJOA, OIPAHUYEHHOTO [BYMA He3aBHCUMBIMU
MOBEPXHOCTAMH (PYIOOTIOMKEHHA MJIH JeHYAAIlHU M TOMOTeHH-
3aIlUi) TPeThero ImopAjKa, pasdHTOro Ha OTAedbHBIe (hparMeH-
THl IMOBAHHMH IH3BIOHKIHMAMH, K TOMY jKe 00JaJaBIIHMH pas-
JUYHBIM TeMIIOM H 3HAKOM BEePTHKAJIbHBIX ABUKEHHIH.

Ilanee BBITEKAaeT BBIBOJ O TOM, YTO KAMK/JOMY TI€0TEKTOHO-
TeHy, KamJoH CTpyKTypHO-MarMaTHYecKO#, CTPYKTYpHO-op-
MAIMOHHON M Ja)ke CTPYKTYPHOH 30He MOKeT OBITH CBOMCT-
BEHHO ¢BOe 0Oco0oe BHAOTeHHOE OPY/eHEeHHe, TIOCKOJIBKY IIpOs-
Bunacey ceof I'TI3, cpos cmenmbuyeckas KOJOHHA IpeoGpaso-
BaHHA, 3aTPOHYBIIaA IiIyGokue cnou 3K, ckasarmascs Ha ce-
IMapandy pyAHOTI'O BeIleCTRA.

TeoxumMudeckuit IpodHab OPyJAeHeHus 3aBHCHT OT paspesa
3K u nposBJeHHBIX HMOX MeTAaJVIOTeHHH Ha PasBHbIX CTagHAX
npespaitieHnsa I'TI3 B reorekroHoreH. B aTOM OTHOLUIEHHH MOK-
HO CKa3aTb, yTo B KazaxcTaHe ellle HMEIOTCI MeTaJJIoreHHYe-
CKHe BOHBI, He IIOJYYMBIIME CBOEro OTPaKeHHs HA MeTaJljore-
HUYECKUX Kaprax M CXeMaX, a Takske ellle MOJHOCTHIO He olle-
HEHHEIE ¢ TOUKH 3peHUA NPAKTHYECKOI BHAUIMOCTH.

ITepBele Merannoreduyeckue KapTel jguasa Ilearpansuoro Ka-
zaxcTaHa OBITH cocTaBlleHsl nmoj pykosoactBom K. M, Carmaera
(1953, 1956). ¥xe Torma crana fcCHOH HeoOXOZMMOCTE Iepexona
K PaiioHMPOBAHUIO ¢ YYETOM TJIYOMHHBIX IIOJBHIKHBIX 30H
(Ilep6a, 1953, 1956 u ap.) u mosicoB MarmMariaMa. B To BpeMs
TaKas HAIIA NONAITKA BCTPETHIA BO3PAMEHHA CTOPOHHUKOB
PeOCHHKJIMHAIBHOM MOJeJH pa3BUTHA. ¥ TBEPKIAJIOCh, YTO TIO-
scaMy MarMaTHaMa SBIAITCS TOJBKO IHIIepbas3uTORbIe B oCe-
BBIX YaCTAX reocHHKAuHaxei, Kuciable 3Xe MHTPY3UM He MOryT
00pazoBbiBaTh TIoAca BOOOINE (4B CHAY BABKOCTH KHcIoil mar-
MBI»), & HHTPY3UBBI HE MOI'YT OBITH BHE HACTOAILIHX I'e0CHHKJIIH-
HaJeii,

HeB03MOIKHOCTE ¢ YHCTO TeOCHHKJIHHAJNBHON MOSHIMM IIPO-
H3BECTH MeTa/UIOTeéHHYEeCcKOe pPAHOHMPOBaHHME W COCTABHTEL Kap-
Ty IIPOTHO30R MOKas3ak Taksxe u mepseiit onslr BCETEM (1956).
B panpHeHUIeM DPUIIJIOCE OTKAZ4THCS OT PaHee IIPHHATHIX Me-
TOLOJMOTHYECKHX OCHOB, H TIOCHeAyIOIlHe BAPMAHTBHI MeTalJo-
reHHYeCKHX KapT TOr0 e aBTOPcKoro Kojiaexktusa (Illaranos
¥ Ap., 1966) BRIlouanyu yme B KaveCTBe IeOJOTHMYECKO OCHOBBI
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TakKe M raAyOHHHBIE PasNOMBI Pa3JIUYHBIX KaTeropuii, ByJaxa-
HOTeHHBIe MOfACA, B30HBl AKTHBU3AUMH M BoobIle «CKIaf4YaThie
obnacTH JoKeMOpuA».

M. T. Marakssaa (1959) MerannoreHuyeckoe pas3BUTHE
«CKIaMYaATEIX 30H» paccMaTPUBAJ IO YeThIPpeM dTalam PpasBH-
THSH, COTJACHO NPOABJIEHHUIO MArMaTH3Ma Pas3HOro cocraBa, He-
SABWCUMO OT BO3PACTA CAMHX CKJaxdaTeix 30H. X. M. A6xyn-
naee (1961) Beenr B KadecTBe OCHOBEI MeTAJJIONeHHYECKOro paii-
OHUPOBAHUA NPOCTPAHCTBEHHOE TOJMOMEHNE <«IeTpoMeTaiore-
HHUYECKHUX PAJIOB» ONpeaeleHHOro cocTasa.,

B. . CmupnoB (1963) mopouren K OLEHKE MeTANJIOTEHWHN
FeOCHHKJIMHAJNEH, YYUTBIBAS BO3PACT, THIHI (9B- M Muo-), cra-
EWMH Da3BUTHA (paHHAA, CpPeAHAdA, NO3JHAA, maTdopma), ale-
MeHTHI BHYTPEHHEro CTpoeHH: (reoCHHKJIWHAJbHBIe PBBI, BHYT-
peHHHe ¥ nepHGepuYecKHe B30HBI, OrPAHMYHbIE pPAas3jJoMbl) H
UUKJIMYHOCTH PasBUTHA (MOHO- M moJuuukgndeckue). Ocoben-
HO BajXHBI OTMeYEeHHBIE BHYTPEHHAA HEOLHOPOAHOCTH M IIUK-
JAHYHOCTS.

I, A. Teanupenupse (1966) cBoo cxeMy IOCTPOMI HMCXOXA
M3 THIOBR reOCHHKIWHANBHBIX obnacTeil (ByJkaHoreHHBIE, Tep-
pHTeHHble, MO3AHMe HAaJ0MeHHBIe CTPYKTYPHI) H XapakTepa
IBHKEHHH B HUX (MOrpysKeHu A, MOIHATHA).

B. A. Kysuernios (1966) B HOBOii cHcTeMaTHKe B KadecTBe
OCHOBBI IIPDHHSAJ IIEPHOJ PasBUTHSA PYJAOHOCHBIX 30H OTHOCHTEJb-
HO CKJIajyaTocTH (JOCKIAAuYaTEINH, COCKIAAUYATHIH W mocie-
CKIAXYATEHIN), a Jajblie YiKe YYHTHIBAJ COOTEETCTBYIOIIHE
MarMaTH4ecKHe KOMILIEKCEl H PyAHBIe (hopMaliii.

Takum ob6paszoM, K HACTOAIEMY BpeMeHH eIle HeT o0ie-
MPUHATOR KiaccuPUKANNN PYyAHLIX TosacoB u 30H. Ceitwac, mo-
BHAHMOMY, MBI ellle He I'OTOBBI K BOCIPHSATHIO HHOIl Kiaccrdu-
Kalli{, MOCTPOEHHOI HA H3JMOMKEHHBIX BBIIEe NPUHIMMAX CTY-
neruaToro passutud 3K u ee reorexktonorenoB. OgHAKO yiKe
MOKHO BBIIBHHYTE psij Gojlee NMpuMeMJIeMBIX OTIDPABHEIX TOJO-
JKeHHil, Ha KOTOPBIX HOBAfA KIACCH(HUKAIMA MOMKeT OBITH CO-
srana mo maTepuanmam HKasaxcrana, IlepeumcinM OCHOBHBIE.

1. PazgeneHue TeppHTOPHH Ha THIB CTPYKTY P co-
rnacuo Tabauie 9 (Kopa KOHTHHEHTaJbHOIO THIIA, AKTHBUZUPO-
BaHHAA KOpPa, KOPAa OPOTeHOB MOHO- M IOJHIMKIHYECKOI0 pas-
BHTHS) C UX APOGHBIM pacuJIeHeHHeM II0 BO3PACTY.

2. PacujeHenue THIOB CTPYKTYpD Ha MX BHYTPeHHMUE
30HBEBI IO mepHofaM, CTAJAMAM PasBUTHI, COCTABY MarMaTude-
CKHX KOMIUIeKCOB M popMalumit cornacHo tadmuume 7.
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3. Yuer Ka4YeCTBEHHOIO Pa3JAMYUA BHYTPEHHHX
BOH T'eOTEKTOHOTEHOB IO BO3pPAcCTy, CTAAUAM pA3BUTHA, Mexa-
HHU3MY, Te0JIOTHYEeCKOMY IIPOABJIEHUIO, COCTaBy, 3SPOLHPOBAH-
HOCTH ¥ T. J. COTVIACHO AAHHLIM, IPUBEAEHHBIM B IiiaBe 2.

4, TeoxuMuuyeckuil npopuns pyaHOTO mOsca HIH
DY/AHOIT 30HBL (CUMEPO-, XaNbKO-, THTOMUABLHELL), a Takme pyl-
Hasd accollHalusa dJIeMeHTOB MM npeobnajgammas pyaHasa dop-
Maus,

5. Y poBeHBb BCKPBITHA NMPOAYKTHBHOM YacTH PYyAHOI KO-
JIOHHBI (HH3BI, CPeIHAsA YaCTh, BePXH, IEPeKPHITHE).

6. BospacTHOe AeleHHe IO MeTANJIOreHHYECKHM I[HK-
JlaM, dIoxam, epuojaM ; MOHO- M NOJMHITHKINYeCKHe.

7. ® 0 p Ma NposBJIeHHS — MOHO- ¥ IIOJNHU30HAJbHEIE, JH-
HeiiHBle, AyrooOpasHble, BeTBAILNECHA, ceTYaThIe U T. I,

8. [IpocTpaHCTBEeHHOE TIOJNOMMEHBHE, pa3Mephl
PYAHBIX TOSACOB U HX BHYTPEHHEE CTpOeHHe HAaHAyT oTparkeHHe
Ha Kaprax COOTBETCTBYIOIIUX MacluuTados.

O6maa SROJMIOUHA COCTABA OPYAEHEHMS PYILOHOCHBIX IIOfA-
coB u 30H Kasaxcrana BO BpeMeHH CBOJMTCS K BO3DACTAHUIO
JAuTOQUABHOCTH B Ka’KJOM IOCHeloBATEJRHOM IuKJIe, YTo Ke
Kacaercd NpeoOaxajfaiolero opyieHeHud, To 3HeCh Ha-
MeyqaloTcA Takue o0IIHe PsAAbI 3JIEMEHTOB :

baiikanpckuii muxa — Cr, Ni, Co, Ti, Fe (Cu, Pb, Zn u ap.),

KajejoHckuit uyuka — Fe, V, P, Ni, Cr, Co, Cu, Zn, Pb, Sb,
Au, Bi, Mo, Sn,

repuuHckuit nuka — Fe, Cu, Zn, Pb, Ag, Au, Mn, W, Mo,
Be, Sn, Bi, TR.

B xapxacHBIX TeoTEKTOHOreHAX TIpeoliafiaeT XanbKo-Ju-
To(YUIbHOEe OPYIEHeHHe, NMOCKOJBKY cAMM OHM TIPHHAJIeXAT K
OTHOCHTENBHO INO3IHUM CTPYKTYpPaM, (OpMUPOBANMCH MO TIpe-
UMYIeCTBY Ha KOpPe KAJEJOHCKOTO OPOTeHa B I'epPIHHCKOE Bpe-
Ma, B yamax penieTkm KOHI@HTPUPYIOTCS PYAHBIE Y3JBI C COB-
MeIeHHBIM Opy/JeHeHHeM PasHOro cocrasa, IpUYeM COCeTHHE
V3IBl MOTYT OTJIHYATLCH cBoelt MuHepanusamnueiri (CesepHoe
IlpuGanxamse).

CroaeK0-HHOY/b CYIIECTBEHHOI'O JHJOIeHHOTO OPYAeHeHHS
B CBA3KM C KMMMEDHUCKONH U anbIHHCKON TEeKTOHMKOH moKa He
VCTaHOBJEHO, XOTSA BCE JKe MMeIOTCA IPOABJeHHs XallbKo- M
JIUTOMQHIBHOIO OPYAeHEHH:, CBJBAHHOIO € I'DAHUTOHJAHBEIM H
6a3anbTOMAHBIM MarmMaTuamMoM Ha Teppuropur Kasaxcranma
ocobenHo B Gonee Io:kHBIX paifonax Tans-Illans.



SaKaA0YeHUue

TlonydyeHHble B TedeHHe [ABYX IMOCIEAHUX LeCATHIETUH NauHbIe
o reonorun KaszsaxcraHa MO3BOJUJIH BBICKA3aTh PAJ IPEIII0NO-
KeHHl 0 MPUYNHAX W Mexauuame GOPMHUPOBAHMSA Te0JOrHYe-
CKHX CTPYKTyp. B o00llleM BHIe MOMKHO T'OBOPHTE O CHCTeMe
BRIVIANIOB HA Pa3BUTHe 3eMHOH KOphl, pacnajalonleecs Ha DI
MOCIeA0BATEIBLHEIX TIPOIEGCOB.

Oporennueckas fopma paseutua 3K

1. Hapymenue paBHOBeCHs MexaAy GOpMOil W CTpPyKTy-

gg POl CHJOBOro moJaa 3eMJH, BOJHHKHOBeHMUE IIyOHH-
Bw HEIX TIOABMIKHEIX BOH i

g B IL JlokansHas puddepeHnMALNA BelleCTBA BepxXHeil
ng MaHTHH, IepecTpoiika paspesa 3eMHOH KOphl (cTyneH-
S ] YaT0e PasBUTHE)

= ﬂ-l III. PocT reoTekToHOreHa, BOSHHKHOBEHHE CTPYKTYpHOIT
_g.,, M TeTPOreoXHMHYeCcKOH aHOMAJMM B Te0JIOrHMYecKoM
- IpocTpaHcTBe M GOpPMHpOBAHNE PYAHOrO mosca: 06-
gg‘ parHble mponeccsl (FEHYAAUMA — CBepXy, IOMOreHM3a-

1UuA — CHH3Y)

OTaenpHble TIONOMKEHUSA paccMaTpUBaeMoil npobieMer my6-
JUKoBandHuch HaMu paHee (1952 r, u ap.). Pasymeerca, mpu stoM
HCIOJNb30BATHCE 110 BO3MOXKHOCTH IlewaTHBle MaTepHasibl Apy-
rAX mccaegoBareneil., EcTecTBeHHO TaKike, YTO HeJb3sA IIpPeTeH-
JOBATh HA KaKVIO-TO 0co0yi0 HOBH3HY U OPUIHHAJNBHOCTHL BHI-
BOJIOB, TMOCKOJILKY BC€ HAIIH 3HAHHMA pOMKAAOTCA H3 TPYAOBR
NpeeCTReHHUKOE, s
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3eMHas KOpa paccMATPUBAETCH KAK JOCTATOUHO MOABHMCHA A
cucTeMa CTPYKTYPHBIX 000J0YeK pasHOroO COCTaBa, pasfelieH-
HBIX II0 BEPTHKAJH Ha CTPYKTYPHBIe I'eo0JOKH, HaXOMAIIHeCH
B HEYDABHOBEIIEHHOM (DUBHKO-XHMHYECKOM W JHHAMHYECKOM
COCTOSTHHH, YTO BBIBBIBAET HEIPEPBIBHBEIE IIPOIECCHI B3aMMO-
[eHCTBUA, NBUKEHUS, YCHIHBAIONIIETOCHd B IaPOKCH3MAaJIbHEIE
IIepHOJBl B JIOKAJBHBIX 30HAX DPA3PANKH HANPAKeHHUH (JuHei-
HBIX TIyOMHHBIX MOABHIKHEIX 30HAaX). B pesyibrare mponcxouT
OTHOCHTENEHO OBICTPEIN POCT 3eMHONI KOPH u ee pPyGumoB — reo-
TEKTOHOIEHOB — K (POPMHPOBAHHE CBABAHHBIX ¢ HHUMH PYAHBIX
TIOSICOR,

Mexanuam crynenyartoro passutus 3K u orTgensHeIX ee
CTPYKTYPHBIX SJIEMEHTOB OBLI MPHMEPHO OJMHAKOBBIM B Pa3HEIE
IIepHoOALl BPeMeHH, Korjga OTAeJbHble OJIOKH, OyAydYH B KBasu-
maaTGopMeHHOM COCTOAHUM, BHOBb BOBJIEKAJIHCH B Iepepabor-
Ky. BosuuKaplie Ipy 5TOM KadyecTBEeHHBIE Pasiuyuda o0yCIIoB-
JeHbl 3HAYUTENBHBIM KOJHYECTBOM IepeMeHHBIX (QaKTOPOB —
MeCTHBIMM YCJHOBHAME, & TaKiKe SBOJIONMOHHBIM Pa3BHTHEM
caMOif CHCTEMBI OT OJHOI0 TEKTOHHYECKOTO I[HKJA K MOCHeIyio-
meMmy. Tak HazplBaeMasd NeOCHHKIHHAJBHAA CTAJHsS Da3BHUTHA
B BTOM CMEICJE OTpa)kaer JHIIEL OIpEeJesieHHOe KadecTBeHHOe
cocTogHue (asuca, M0 KOTOPOMY pasBuBanack ouepeanas I'TI3,
OTIHYAIIAACA II0 CBOEMY XapakTepy. CTpyKTypHad pemIeTxa
rnaBueix I'113 oKasaiach BeCbMa YCTOHMYUBOH, OTHeNbHBIE B30-
HBI HAKJIAIBIBANNCH B TeUeHHe PALA IHKJIOB, BBIBLIBAA IIOJIH-
IIMKJINYHOCTE H pPereHepamuio APEeBHHX CTPYKTYp (ZoJaro «He-
3aJKMBaIOIIe DAHBI» HA TeJe 3eMJIH).

Tlepepo:xeHre MCIBITHIBANH M IpHJIeraioniie OIOKH IyTeM
«KapKacHOH AKTHBM3AIMH», B pedyibraTe dero u 3xeck 3K
Mepexoguiia Ha CHefyIOLUIyI0 CTYIleHb passuTHs, TaKOBBIMH fAB-
JAI0TCS OCHOBHBIE JIMHEWHbIe reorexToHoreHnl Hazaxcrana —
Vpansckuii, Yy-Unuitckuii, Texrypmacckuii, Yunrus-Tapbara-
rafickuii, Anataiicknii, TsagpniaHckKuii u apyrue, dopMuporBas-
mmecs B TedeHHe pAJA TeKTOHHUYECKHX I[UKJIOB, HAYMHAHA C
0TIANeg304.
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AcHMMeTPHS TeOTeKTOHOTeHOB IO CTPYKTYpe M cocTaBy (pas-
pacTaude dallle K BOCTOKY) HanOojee OTYeTJIHBA JIJIA NPHMEpPOB
pasjgeneHUA MMM TeoGJIOKOB pas3HOro cocraBa Jmbo obpamiaeHHA
KOHTHHEHTOB Ha TPaHHMIE HX C OKEAHWYEeCKHMH BHaZWHAMH
(TuxooKeaHCKas KOJbIeBasg CHCTeMa TeO0JOKOB HEIOJHOTO
IWKAa PasBUTHA M Ipyrie). B sToM ciayvae CKaseIBalTCA TPH
¢axropa: 1) BenjeCTBeHHAH HEOAHOPOAHOCTH COCEZHHX reobJio-
KOB; 2) MexaHMYecKas AHM3OTPONNSA, BAUAIOIAA HA pPEXHM
PA3BHTHS NPHUJIErajolULMX 30H TeOTeKTOHOreHa; 3) HAKJIOH KO-
JIOHHBI TIpeoOpa30BAHHA W MOBBINIEHHAA MOUIHOCTHL NOTOKA Be-
mecrBa. Haobopor, cuMMeTpiyHOe cTpoeHHe OOBIYHO XapaKTep-
HO IS OZHOPOAHOH BHemrHeil cpeibl (pacKosbl JPEBHHX Mac-
CHEBOB).

CoxpassaioT CBOe 3HaYEeHHE XOPOIIO H3YYEeHHBIE CTPYKTYDPHO-
MopdoJOrHYecKie M BeNIeCTBEHHBIE DAEMEHThI — CTPYKTYPHO-
dopManuOHENble M MarmMaTHYecKHe KOMIIIEKCHl, (dannalsEbe
cepuu, Bce TEKTOHWYeCKM§ GOPMEI, BXOAAIIHE B ONpe/ieleHHbIe
YaCcTH Fe0TeKTOHOTEeHOR. BLITh MOMKeT, MX Jydlle pasjeadars 1o
CTajiugaM pas3sBUTHA KOHKDPeTHBIX BpeMeHuBIX uuwiaos 8 3K on-
pejeIeHHOro THIA, a He CUHTATH HX TOJBKO, HANPUMEp, Ie0CHH-
KJIHHAJBHBIMH MJIH HETEOCUHKIMHANBHEIMH.

HamevaeTcss oTYeTJIHBasA CBA3h MeXAY (OPMHPOBAHHEM
BEPXHHX CTPYKTYDP reOTEKTOHOTEHOB H OGIIMM XOJ0M Pas3BHTHH
BK, 3aKOHOMEPHBIMH M3MEHEHUSIMH B Heil, BOBHHKAIOUIMH OT
oTara K 3Tany, OTPAMKAMWINNMH reoxuMudeckyro auddepen-
UUATHIO ¥ BOCXOJAIIYI0 MUTPALMIO CHAJHYECKHX DJIEMEHTOB
K TOBEPXHOCTH NNIAHETHI (HECMOTPS Ha CYIIECTBYIOUIEE PaziIu-
YyHe B2riIsS/0B HA BHYTPEHHEe CTPOeHMe 3eMHOU Kopwi). IIpowmc-
XojAmee NpH 3TOM CeNapHPOBAaHHe BEIeCTBa ONpefesiseT Teo-
XUMHUYECKHH M MeTaJJOTeHHYEeCKMil IPOdHIL reQTeKTOHOTEeHA
H NOABIeHHe PYAHOTO II0ACA, OOBIYHO COCTOMAIIEr0 U3 HECKOMb-
KHUX 30H.

IIpothune MeTanJOTeHHYECKMX IIOSICOB W 30H — CHAEpPO-,
XaJbKO- ¥ JUTODUIBHEIH — YCTAHABIHUBAEGTCS XOJ0M TeOXHMH-
Heckoli Auddepennuanud BellecTBeHHOro 0asuca onpejeseH-
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HOT'O CcOCTaBa, HA KOTOPOM paspacralics I'eOTeKTOHOTeH, ¢ ydac-
THeM eCTeCTBEHHON W MPUHYAWTENbHON (MHBEeKIHOHHOI) dopM.
Bce paHHHe 2IIOXH KAXKJOr0 METANJIOTreHWYecKoro ijuria obia-
Janu cTpeMileHHeM K cHIepoduisHOCTH, a Bce Ooyee mozj-
HHEe — K JHUTOPHUIBHOCTH, YTO OBIIO OTMeYeHO B CBOe BpeMHA B
paGorax 0. A, Bunnbuua, B. M. CmMupuosa, K. M, Carnaesa u
MHOTHX APYTHX HccaepgoBarteneii, Or NuUKAa K IIMKJIY 2Ta TeH-
JIeHIIHA BO3pacTalla B CTOPOHY JHTOMHIBHOCTH, YTO BHAHO Ha
TpuMepe NOAUIHKAWYEeCKHX PYAHBEIX nmosicoB Kasaxcraka.
Pemaromee 3HaueHWe B MPAKTHYECKOM CMEIC/TIe MMeeT Mac-
ITabHOCTE OPY[eHeHWA B NpeJe]ax PYAHOro Iosca, Onpeaens-
eMad CTelleHBI NepBUYHON AuddepeHNPOBAHHOCTH BellecTBa
1 COXPaHHOCTH CaMOI'0 PYAHOTO TIOfcA, BAKJIIOYEHHOTD MeXAY
IBYMS KPUTHYECKHMH HNOBEPXHOCTAMU — IOBEPXHOCTLIO AEHY-
JaluH CBepPXy M IOMOTeHM3aIlHH CHH3Y, YCIOKHEHHBIMU MOJO-
Joii ribifoBoil TexkToHukoii. B pesyibrarTe BOBHUKAET MO3aHYHO-
HEO/IHOPOAHAA HACBIIIEHHOCTH PYAHOTO IIOACA DYAHBIM BeIlecT-
BOoM. PacnpocTpaHenue OpPYAeHEeHHA II0 BEPTHKAJNH COCTABIAET
nopaaxa 5—10% or BepTuKanbHON MOUHOCTH rEeOTEKTOHOIEHA.
Janpyeiiiee M3ydeHHe I'eOTeKTOHOIMEHOB MOJIKHO IIPOU3BO-
IUTHCS HE TOJNBKO TPANUIMOHHO TEO0JOTWYECKHMH, HO H Te0XH-
MHYECKHMH M reodusuyeckumu Metomamu, llocnemume AoMx-
HBl (UKCHDPOBATE IIOJOM(EHHE OCHOBHEIX TMOBEpPXHOCTed pasjge-
a4, MalTepHaNBHYI HEOZHOPOAHOCTHL BJAOJE PASNHYHBIX CJI0ER
3K, koropble ceifdac Koe-rfe VCAOKHAITCH MO3THMMH Dasio-
MaMH, W ja’ke BepxXHel MaHTHH € OTpa’KeHHeM H3MeHeHH:d
TMAOTHOCTHEIX M CKOPOCTHBIX XapaKTePHCTHK M CaMOro XxXapak-
Tepa BOJXHOBOTO mousg. CeiicMuueckme JZaHHBIe TIO3BOJAIOT BERI-
JIeNIATH TeOTeKTOHOTeHBl 10 BOBHHUKHOBEHHUIO CJIOMKHOI BOJHO-
BOii KaPTHHBI, MOABJAEHUIO BRYTPEHHEr0 GJIOKOBO-MHOTOCIOIIHO-
TO paspeda C HAKJOHHBIMK OTpPaXKaOMMUMM IOBEPXHOCTAMH,
MPOCAeRUBAIIMUMUCA BIJIOTh 0 TpaHuusl M, soHamMu rayOouH-
HBIX DPAsJOMOB C YeTKHMH BePTHKAJLHBIMH CMEIIEHUAMU CO-
cegHnx OJIOKOB, HAKOHEI[, I0 AaHOMAJbHOMY XapaKTepy IOBepx-
Hocry M (mporu®el, OTCYTCTBHE CIJIOIIHONM TPAHHMIIBI, Pas3yIjaoT-
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HeHHe Bell[éCTBA MAHTHH, YMEHbIIeHHe KOHTPACTHOCTH CKOPOCT-
HBIX XapaKTepHCTHK). B cOueTaHHH ¢ TPABUMATHHTHHIMH MCCie-
JOBAHHMSAMH 5TO IIO3BOJHT BAIABUTHE W CKPBITHIE CTPYKTYDPHL Ha
orpoMHOi TeppuTopun HazaxcrasHa ¢ TOKPOBOM MOJIOAHIX OTJIO-
aennii. ITomuMo o0BEeMHLIX NOKA3aTelNelli TIe0TEeKTOHOIeHOB,
creneHn AuddepeHIIMPOBAHHOCTH, YTO ONpeAessieT NPOXYKTHB-
HOCTH, BAJKHA ¥ X BHEPreTHKa.

HecoMmuennblili MHTEpec NpencrapiderT pacmu@poBKa BHYT-
penHeii CTPYKRTYPBI PYAHOTO IIOSACA C €r0 BpeMEeHHBIMH MeTaJl-
JIOTEHAYECKHUMH 30HAMH, COCTAB KOTOPHIX YCIOMHANCH OT IUK-
Ja K LHUKJIY ¥ 0Co0eHHO B MecTax CONPSAKeHUA M PereHepalii.
Ilpaxkrtuueckn namboJsiee BajKHLI 00JACTH CONPAMKEHHH OCHOB-
HBIX IPOJOJLHEIX 30H C IONEePeYHEIMH M AHATOHAJBHLIMH, T8
06BIYHO Pa3MeNjalTCA PYAHbIe PAHOHBI, PYAHBIE Y3Ibl I HAUG0-
Jee KpymHbIe MecToposkieHHsA. Takoe pacuyieHeHUe oGHeryuTt
KOJIHYECTBeHHYIO IIPOTHO3HYIO OLEHKY OPY/AeHEeHUH ¥ ero BLiAB-
JIeHle.

Bripasxaem ray6oryio OnarofapHocTbh KoluieKTuBy WHcTH-
ryTa reojiorudeckux Hayx uM. K. M. Carnaera u cexropa pex-
KHX METalloB, rae Obijia BhITIOJNHeHa ara pabora, obGcy:xpas-
mafcd CO MHOTHMH TOBADHIILAMH,

Aptop miyboko npusHarened axajgeMuxky B, M, CmupHOoBy,
noazepskasuieMy pabory u Ba3fiBlleMy Ha cefdg TPV IO ee pe-
aaxtupoBaHuio, 1 akagzeMuxky AH KaszCCP III. E. EcenoBy 3a
HEeH3MEHHYIO TOMOIIEL ¥ BHHMAaHHe.



Jumepamypa

Abayannaes X. M, Pyaso-merporpadmdeckie TPOBHHIHM M BOIPOCHl HX
riaaccadurannan. Tamxkenr, Mag-so AH Va6CCP, 1961.

AGaynun A. A. K npo6Gieme coorHomerug Vpana u Taup-lfansa «Becrn.
AH KaaCCP», 1968, N\¢ 8.

Abayvauna A, A, TexroHHuecKOe pailoHHpOBAHMeE ITaje030HCKOro GyHZa-
menrTa 3anagsoro KHasaxcTrada To Teojoro-reodnsHyecKHM AAaHHBIM., B
co.: «K npobaeme cpasu Ypana u Tamp-lllana». Anma-Ara, «Hayxas,
1969.

Aunnpees A, II, u ap. T'nybunsoe crpoeHne semHoil xopsl KazaxcraHa u
MeToAHKa ee HayyeHud. «Hzs. AH KaaCCP, cep. reoxn.», 1964, Ne 4.

Augpees A, IL u ap. Taybunnoe TeKToHUYECKOe pailOHHpPOBAHHE TEPPHTO-
pun Kasaxcrama no reopusuveckuM gaaHsiM, «Cos. reom», 1966, No 6.

Aungpeer B, A. Teojusmueckne MeTOAH B PerHOHAABHOH CTPYKTYDPHOH
reonorau. M., Tocreoarexuzgar, 1960.

Auromenxo A. H, Kypcxeesn A, K. O noBbIIIEHHBIX B3HAYEHHAX
CROpOCTEH NpOJOJLHLIX BOJH B TOPHHEIX mopoiax IlemrpansHoro Kasax-
crana. «Mas. AH KazaCCP, cep. reon.», 1968, Ne 4.

AnroHenko A. H, [ly6posuxu I K. Paspes 3eMHoi kopel B Cerep-
moM KHasaxcrane. «Cos. reom.», 1968, Ne 11.

Apran D, Texrommka Asnuu, M., OHTH, 1935.

ApremMsben M. E, Apromros E B, MHsocrasugs u TexToHHKA.
«T'eoTexToHHKa», 1967, N 5.

Apromxos E. B. T'pasHranuonHas KOHBEKIHA B Heapax 3emad. «Hzs.
AH CCCP, cep. dusuxa 3emuanus, 1968, Ne 9.

Apxanrexsckuii A, J[., Peasmucknii B. B. Teosoruyeckue pe-
3yNBTATEl I'PaBHMeTpHYeCKHX Mccaegopanuii B Cpexmeir Azmu m IOro-
Sanagnom Kasaxcrame. «HMas. AH CCCP, cep. reox.», 1936, N 1.

Adanacpesn I. J][. O rpaHune seMHOIl KOPH! U BepxHeidl ManTHu. B c6.:
«Kopa u Bepxmas mantus 3emuamu». M., «Hayra», 1968.

Adanaceesn I. JI. Hexoropsie peayanTaThl H3ydeHHs IOPHBIX Iopoj JIy-
Hel (mo MaTtepuanam, onyGruxopanusiM 30 smBapa 1970 r. B :xypHame
«Cajtenc», T. 167, Ne 3918). «Has. AH CCCP, cep. reom», 1970, N¢ 6.

Bat6ax B. H. Hoseitmas ctpykrypa Kasaxckoro mura, «I'eoTexronmkas,
1969, N 6.

173



BaxTtees M, K, Puaxarosa H H. 006 ocofeHHOCTAX BaKIIOYHTEILHO-
ro orama TeOCHHKJIMHAIBHOrO passuTusa [[myHrapo-Baaxamckoit reo-
CHHKJAWHANLHOI cucremul. «[eorextorukar», 1969, Ne 3.

Bexxanos I. P. O coorHomednu repuuang Ypasa u Taus-lllans u van-
paBieHHH reodusiYecKHUX HCCHAeNORAHUI B cBeTe 3T0il nmpobaemsl. B ¢6.:
«K npobrneme crasu Ypana u Tans-lllanas, Aama-Ara, «Hayka», 1969,

Beaocronxuni U, M. O nexoropsix obmmx Bonpocax reoyoruu I'opHoro
Anras. Tp. BAIT, Bun. 2, 1956.

Benoycos B. B. O xope u BepxHeil MaHTHH MaTepHKoB. «CoB. reom.»,
1965, Ne 1.

Benoycos B. B. Hexoropsie 00Ilue BOMPOCH PasBHTHA TEKTOHOCHEPHI
(kopel ®m BepxHeii mManTHH 3emiau). B c6.: «Kopa m BepxHfA MaHTHA
3emmn». M., «Hayka», 1968.

Benoycos B. B. Tekronochepa 3emau. «Cos. reonm.», 1969, Ne 1.

Benasesckmuii H. A. u ap. I'nydounHoe crpoermne reppuropun CCCP. «Cos.
reoia.», 1967, Ne 11.

Bensescxnit HA A, Csassr CTPOeHNSA NOBEPXHOCTHM BepXHeil MauTHM
KPYIHBIMH CTPYKTYPHBIMH BJEeMEHTAMM 3eMHOIl KOPBI HA TEPPHUTOPUH
CCCP. B c6.: «Kopa u Bepxuaa MaHtus Semun», M., «Haykas, 1968,

Bensesckuiit H A. ®asossie Tpachopmanuu u ray6unst 3emmu, «Has.
AH CCCP, cep. reon.», 1969, No 8.

Bensesckuii H A. CBA3L reosIOTHYECKHX CTPYKTYP ¢ IIyOHHHEIM cTpoe-
HHeM 3eMHOil Kopml (mo ceiicMuuecKHM jgaHHBIM). «Bioaa. MOHII, orz.
reos.», 1969, r. 44, No 2.

Bemme nen B. Topoobpasoparnue. M., MJI, 1956.

Bernnog X. JIBmxeHus mo KpynHeiimuM pasmzomaM. B kH.: <[Ipeiidp xom-
THHeHToB»., M., «Mup», 1966.

Becnanos B. ®. [Imysrapo-Banxamckas TrepuHHCKAS TIe0JOTHYECKas
nposunnus. B ¢6.: «Bonpoce reonormmn Asum», 7. I. M., Haz-so AH
CCCP, 1954.

Becnmanos B. ®. Teonoruuecroe crpoenne Kasaxckoit Coserckoit Conma-
JucTHyeckoii PecnyGauku. Astopedepar ZoKTOpPCckoil guccepraumuu, AJ-
ma-Ara, 1968.

Buaudur J0. A. Merannorennueckue IPOBHHIMH M METaJAJOeHHYECKHE
snoxu. M., T'ocreonrexusgar, 1955.

Buaanarc M, II. Crpyxkrypuas reonorus. M., HJI, 1949,

Borganmos A. A. OcHOBHBIe UepTHI NAJE030HCKOI cTPYKTYpPH lleHTpans-
Horo Kasaxcrana. «Broax. MOHII, ora. reox.», 1959, 7. 34, N 1.
Borgaunoe A, A. Texrouuueckoe paitommpoBanue maneosonp Ifenrpans-
voro Kasaxcrana u Tass-lllans. <«Broanr. MOHWIIL, orx. reoxr.», 1965,

Ne 5, 6.

Borganor A. A. IlaneosoiickMe TeXTOHHYECKHE CTPYKTYDHI IOMHOH ua-
cru Kaparanpusnckoit obsactn u Hy-Baaxaumickoro sopgopaspena. ¢«Tex-
touuka CCCP, 7. I, Texronuka Ilemtpansuoro Kasaxcramas. M., Hag-
Bo AH CCCP, 1948.

Borgamos H. A. Tanaccoreocunknnnam TuxookeaHcKoro xomxbua. «Ieo-
TeKTOHHKa», 1969, Ne 3.

Bopucos A. A, 06 sBomOIHE 3eMHOI KOPE B IIpOllecce TeKToreHesa. «Has.
AH CCCP, cep. reon.», 1963, Ne 2.

Bopucos A. A. O auEaMHYecKoil aKTHBH3ALMHM 2EMHOIl KOpHl B mpouecce
TexTorenesa, Kues, «Haykopa aymkas», 1966.

-

174



Bopucos A. A. I'nyournas crpykrypa reppuropun CCCP mo reogpuanye-
ckuM pasHbIM. M., «Hegpas», 1967.

Bopcyx B. . Ocnopuble uepTsl cTpykTypHOro naasa IlearpaasHoro Ka-
saxcrana. B ¢6.: «MaTepuasnl mo reoJorHm M NMOJE3HBIM MCKOMAEMEIM
Kasaxcrana u Aarass. Marepuans: BCEI'EH, sHoB. cep., Beinm. 19, 1956.

Bopyxaesn P. A. Jlonaneo3oil ¥ HUMHUIL Ianeos30ii cesepo-socroka Llent-
paapHoro Kasaxcraua. M., Tocreoarexuzgar, 1955.

Bopykaesn P. A, Hswun H. K. OcuoBHEIe HTOrH M3YHeHHS CTPATH-
rpaduu 1 maneoreorpadHu AokeMGpus n naneosos Kasaxcrana. B c6.:
«IIpobaemnr reonornu Kasaxcramas. Anma-Ara, «Hayka», 1968,

Bopykaes Y. B, u gp. IIpHAIHOEI TEeKTOHHYECKOro pailoHHPOBAHHA HAO-
wembpusa, Cr, 1. «T'eonorua u reodusuxkas, 1969, N 1.

By6unosr C. H. OcHoBHble mpoGaemMsl reonornu, M., Hax-se MIV, 1960.
Byaur H. K. u gp. I'nyounHoe crpoeHne Tepputopun IOro-3anagsHoro
Antas no ceilicMosornyeckuM AaHHEIM. «CoB. reos.», 1969, Ne 4.
Beaumrckuii B. B. [leraganya BemecTBa BepXHeil MAHTHH Kak OCHOBHOIL
dakrop Marmoobpasosanns. <«l'eosorms u reogpmsmkas, 1970, N 1.
Bunorpapgos A. II. Ilponcxoxzaerne oGonouexk 3emau. «HMas. AH CCCP,

cep. reox.», 1962, Ne 11.

Bunorpapgos A. Il,, ApomesBcxuit A, A. O PUBHUECKHX YCIOBHAX
30HHOrO nJasjeHna B obomourax Semau. «leoxumusas, 1965, Ne 7.
Bunorpapgos A. Il. u gp. Crpoenne pudroroii 3oHb HHAHiiCKOro okea-
HA H ee MEeCcTo B MHPOBOil cucreme pudroB. «Has. AH CCCP, cep. reoa.»,

1969, Ne 10.

Boanaposuuy M. II. u ap. O cBasm Mexjay CKOPOCTHI0 PACHPOCTPRHEHHS
NPOAOABHLIX BOJH H IJIOTHOCTHEI TOPHBIX IOPOJ IPH BEICOKMX BCECTO-
POHHEX AaBaeHnax. «DPusuka 3emuu», 1967, Ne 5.

Bopounos II. C. Ouepku o 3axoHOMepHOCTAX MOPGOMETPHH riaodaasHOro
peaseda 3emuau, M., «Hayka», 1968,

lFam6ypuer . A, Beiinmau II. C. ComocraBieHHe NAHHBIX T1yOHH-
HOro ceifcMH4YecKoro 30HAWDPOBAHHSA O CTPOEHHH BeMHOII KODPBI B paiioHe
Cesepuoro Tans-lllansa ¢ gaEEsIMH ceiicMosorHH u rpaBumeTpun. «Hss.
AH CCCP, cep. reodus.», 1956, Ne 9.

T'eHesuc PHAOTEHHBIX PYAHHIX MecTopoxkienuit. Iloxg pex. B. M. Cmup-
Hosa. M., «Hezpa», 1968.

TFeonornueckoe crpoeane CCCP, 1. V. OcHOBHEIEe NpOGAeMEI Ie00rHIL.
M., «Hegpa», 1969.

Teonormueckoe crpoenne IlenrpansHoro u IOmxkuoro Kasaxcrama.
Marepuane: BCETEH, nos. cep., Buim 41, 1961.

Teonorus ® METAJJOTeHHS YchOeHCKol TexkToHHuYeckoil soHsl (I[eHTpais-
uuiit Kasaxcran), rr. 1—6. Aima-Ara, «Hayka», 1967—1969.

TeorTekToHHNUYecKoOe pailonHpoBaEne Kasaxcrana no reodHs3myecKHM
paHHBIM. CO. crareii. M., «Hexgpa», 1969,

Teobuauueckune uccaegosanus 8 Kaszaxcrane. C6. marepuanor II Pec-
nyGankanckoil reoduanveckoit xoHpepenuuu. Aiama-Ara, <Kaszax-
craus, 1968,

Tuax JI. 9. Ipoucxoxaenue kKoHTHHeHTOB. «[eoreKkToHHmKa», 1965, Ne 6.

TFneG6oeuuxuit B. A. Ilpomeccsl perHoHaabHOrO MeTaMopdHIMa H
yapTpaMeraMopdHsMa M HEKOTOPEIE BOMPOCH TeOJOrHH TIJIYOMHHEIX
ceueHHii cKaaguaTsx mosacoe. «CoB. reoms», 1969, Ne 2.

Tany6urHoe crpoenme Ypana. C6. crareit. M., «Hayxa», 1968,

Tny6uuusle pagnomor. C6. crareit. M., «Heapa», 1964,

175



Tonoeawos A. C. u gp. OcHOBHEIE YepPTHI CTPOEHHA M HCTOPHHU GODMH-
poBanns 308n AKkan-Bypaykcxoro rayburHoro pasioMma (CeBepHBIif
KazaxcraH). «['eorexToHuKa», 1969, N 5.

Topmerckui JI. M. u gp. Kraccudpuranua THIOB MeTaJ/IOTEeHHYECKHX
30H 3eMHO Kophl. «¥Mas. BysoB. T'eosorna m passegka», 1965, No 1.

Tyvreunbepr B. ®usnra semenx Eexp., M., I, 1963.

OHemenunkasg P. M. OcHOBHEIe 4eDPTHI CTPOEHHS KODHL 3eMiu 110 reodu-
snuuecknM ganubM. JI., TocTonrexmapgarT, 1961.

HOemesunnkasg P. M. Kopa u maaTas Seman. M., <«Hegpa», 1967.

Odaomeran gze I. C. Ponr BynkaHH3Ma B 00DasoBaBME OCAZOYHBIX HOPOR
# pya. M., «Heapa», 1969.

Humaxos A. H. Crpoenue semHoil Kopel B paiioHe Mamrsmmaaxa. <Cos.
reon.», 1968, No 11.

Jo6penmos H. JI. u xp. IIpHHEIHNE! BHAeNeHHA H KJIACCHOUKALNS PErHO-
HaJbHO-MeTaMophHYecKHX ¢opmanuii. «['eosorua u reodmsurar, 1969,
Ne 3,

Hoanuk wit A. B. I'nobGanbable CTPYKTYDHEIE NNaHbl, HX TepecTpoika
JABHKeHHe reorpaguyecknx moawocos. «[JAH CCCP», 1969, 1. 184, N 1.

HDowmapes B. C. Iipobrembr obmeii meranmoreEud. <«Becrr. JITY. I'eouo-
rug | reorpadguas, 1968, seim. 4.

J peiid xourmaeHToB. CG. crareir. M., «Mup», 1966.

Ecenos III. E. K npo6aeme meraanorenun Kasaxcrana. B ¢6.: <«IIpofue-
MEl reonorus Kasaxcradas. Aama-Ara, «Haykas», 1968.

Ecenos LI E. u gp. Meraanoresuueckoe palioEnposanne HasaxcTaHa.
«Becra. AH KaaCCP», 1969, Ne 1.

Bajfimes 0. A. uw ap. O BospacTe 'PAaHHTOB H rpanuTo-rHeiicos Kapcak-
naiickoro noguaras (If. Kasaxcran). «Becrn. MIV», 1968, No 6.
Berebapr /. K. HerxoTopele 0cOGeHHOCTH CTpOeHUS nnaTdopMm M obpaM-
JSPOOEX CKIag4yaThiX CTPYKTYD, ABHBINHECH CHEACTBHEM DOTAIMOHHO-

ro pewumMa 3eMan. «leorekroHnkar», 1968, Ne 6.

Heanmop C. H. OcoGerHoctn 06pasoBaHuA PYAHEIX MeCTOPOMJAEHHIl, cBA-
BaHHEIX ¢ rugporepmami. B c6.: ¢«MarmMaruyeckie GoDMANKE, MeTaMOD-
uaM, MeTaoredHus Ypanas, 1969.

Hpanau A. Crpykrypuas reosxorusa CesepHoit Amepuxu, M., HJI, 1954.

Hogep I. C, Tuanu K. 3. Ilpoucxomxpenue GasanbToBhIX MarM. M.,
«Mup», 1965.

Kagauganu [{. H, BmxoBa M. C. Cpg3s CTPYKTYPH IDABHMETDHYECKO-
ro noas IerrpanpHoro Kazaxcrana ¢ PanHErepIHHCKHMH JHTOJOrO-(a-
nuanepHEIME ofiactamu. <«Hss. AH KasCCP, cep. ream», 1957, Ne 2,

Kacenu H T. Ouepr TextoHuxn Kasaxcrama. <«IIpo6a. coB. reons,
1934, Ne 9.

Kaccun H. I. PassuTHe reosorudeckKnx cTpyxkryp Kasaxcrana. «Mae. AH
KaaCCP, cep. reon.», 1951, spim. 14; 1952, puim. 15.

Keunnepn JI. Ipoucxomxaende KOHTHHEHTAJILHEIX MACCHBOB H OKeaHHYe-
cknx Oacceiinor, B ¢6.: «Pusuxo-xuMnyeckHe npodIeMil GopMHDOBa-
HMS TOPHBIX MOPOX M pyA», T. 1. M., Haaz-so AH CCCP, 1961.

Kunr @ Teosormueckoe paspurHe CemepHoii Amepmrm, M., HJI, 1967.

Kaymuu U. T. u ap. O BosMoMKHBX ray6AHaX KOpHell niaTdopMeHHBIX
cTpyKTYp. «leoTexToHEKa», 1969, No 1.

RHonresJlsopaukos B. C. K Bonpocy 0 HEKOTODHIX 3aKOHOMEDPHOCTAX
$OpPMHpOBAHHHS MHHTPYSHBHEIX KOMILIEKCOB TpaHHTOHZOB. <Has. AH
CCCP, cep. reom.», 1952, N\ 4.

176



Kopa wu Bepxuas mauTus 3emun. C6. crareit. Anma-Ara, «Hayka», 1968,

Kopmuncxuu [, C. IlpobieMer nerporpadum MarMaTHYeCKHX [ODOXA,
CBA3AHHBIE ¢ CKBO3LMAIMATHYECKHMM DACTBOPAMM M rpaHHTH3ANNed.
Tp. 1-ro Beecowanoro merporpaguueckoro copemanus. M., Mag-so AH
CCCP, 1955.

Kocvmunckasa U. II. Copperennbie celicMHYecKHe AaHHBIe 00 okeaHHYe-
CKOIi ¥ KOHTHHEHTAJNhHOI 3eMHOil kope. «Bwonx. MOWMII», 1967, Ne 5.

Kocwrun 1. A. TeosornuecKkHe CTPYKTYPHI W CTPYKTYDHO-BeUIECTHBEH-
Hble acconwanum. «Teonorms u reopusukas, 1964, No 7.

Koceirum JO. A. n ap. Hexoroptie dysaamMeHTa B&ble MOHATHA CTPYK-
TypHoit reonorun, «leorexTonnkas, 1965, N 1.

K npotoaeme ceasu Ypana u Tame-lllass. C6. crareii. Anma-Ata,
«Hayxka», 1969,

Kouypos B. B. TekToHNKa | MeTANJOreHWs CEBEPO-BOCTOYHOH YacTH
Lentpansroro Kasaxcrana. B k#.: «Texrounka CCCP, 1. I, Texrounka
II. Kasaxeranas, M., Hag-so AH CCCP, 1948.

Kpacuwmit J, H. IlogsumESe 061acTH M BONPOCHI HX HOMEHKJIATYPHL.
«ColB. reos.y, 1961, N 12,

.pacH=ui JI. . Teobnoku. «eorexTornka», 1967, Ne 5.

"ponorkuu II. H Texrosuxa, crparurpadus M merannoresis Cesep-
noro Kazaxcrana. B kH.: «Texkronuxa CCCP, . L. Tekronuka II. Kazax-
craa». M., Hag-so AH CCCP, 1948,

F 3ounorxnn Il H. Crpoenue ckmag4aroro ¢ysaamenta Ilenrparbnoro
Kasaxcrama. Tp. HTH AH CCCP, smn. 108 (Ne 36), 1950.

Khonorkwun II. H MexauuaM JABH)KeHHs 3eMHuOE Kopwl. «l'eoTexToHH-
ra», 1967, M 5.

Kronmorrkuu I, HA O sospacte M npoHcxokJeHHH oKeaHoB. <«Bioj
MOHII, orx. reos.», 1968, N 5.

Kpyrs H B. O HexkoTOphIX NOHATHAX KATEropuajbHOro 6asmca reoJoruu.
«H3B. Bysos. l'eosorus u passegkra», 1969, Ne 1.

Kpseaxor H. A. O nepecrpofikax CTPYKTYpHOTO IjlaHA B IIpOIlecce pas-
BHTHA MoJIOABIX nuaatdopM. «leoTexroHuxas, 1969, Ne 4,

Kysuenos B. A. TexToHHuecKOe pailOHHPOBAHWE M OCHOBHEIE YePTHI
JHIOTeHHOH MeTannoreHuu IopHoro Aaras. Tp. Hu-ra reoa. u reod.
CO AH CCCP, Brim. 13, 1963.

Kyanenos 0. A. I'nasasle Tunsl MarMatudyeckux dopmauuit. M., «Hex-
pas, 1964.

Kyasnmenor 0. A, Haox 3. X. Teonoruueckue csHieTeJsCTBA HHTPa-
TeJTYPHYECKHX IIOTOKOB TeIJa M BellecTBa KAK areHTOB MeraMopdmaMa
1 marmoobpasoBauusa. B ¢6.: «IIpofieMe: NeTPONOTHH H TeHETHYECKOH
MuHepajoruus», T. I. M., «Hayxa», 1969.

Jumuescrkuit 3. HA 06 akTuBHO! pPoaM IPAHHTHBIX MHTPY3Mil B mpo-
nlecce ropoobpasosanusa. «Ieorexronnka», 1965, N 3.

Jiwb6enxuit B. H I'nry6unuoe crpoenue u paitonuposanue Hprhim-3aii-
caHCKol CRIaguaToil cHCTeMBI mo reoduanveckuM JaHHBIM. «HaB. By-
soB. I'eonorna u pazmegkas, 1965, Ne 12.

Jwocrux E. H Tunoresa AudbdepeHuHanuu 3eMHONK 0GOJOUYKH M reoTex-
TounueckHe obobmenus. «Cos. reos.», 1961, Ne 6.

Maraxsal H. I'. Ocuosn meraysoreHyn wMarepukos. Epesan, Hap-so
AH ApmCCP, 1959.

Maruuwukni B, A, Buyrpeuree crpoerne u dusnxa Seman. M., «Hegpas,
1965,

12—125 177



Maprosa H. I'. Texronnka Yuurusckoii aoust Cerepo-Bocrounoro Ka-
saxcrana. B kH.: «Texronuka CCCP, r. I. Texronnka II. Kazaxcrauan.
M., Mag-s0 AH CCCP, 1948.

Mapxuuauu E. K. Pons ByakanuamMa B (QOPMHPOBAHMHM 3e€MHON KODBIL
M., «Hayxka», 1967,

Meiien C. B. O rumorese mepeMelleHNs KOHTHHEHTOB C TOYKHM 3peHHA
naneodropucTHkM kapboua M mepMu. «['eorekrormkar, 1969, Ne 5.
Muxaiinos A. E. TexToHHYeCcKHe IABHMeHHA H CKJIAZYaTOCTh TI'eOCHH-

KANHAJILHBEIX oOmnacreil. «[eorexToHmkas, 1968, Ne 5.

Mounceenxo ®. C. Cxema rexronuku Ilenrpaasnoro Kasaxcrasa B cse-
Te rPABUMETPHYECKHMX JAaHHBRIX. «¥Y4. 3sam JI[V», 1957, Ne 225,
BBIN. 9.

MonceeHK o ®@. C. TanyouaHoe CTpoeHMe 3eMHOIi KOPBHI M €ro CBA3E C
TeoJIOrHYeCKMM PA3BHTHEM Ha NpuMepe IOro-soctoka I[eHTpajBHOTO
Kasaxcrana. «['eonorus u reodunsnxas, 1964, Ne 10.

Mouceeunxo P, C. Crpoenue u pazsuTHe 3eMHOIl KOPBI I07KHOT'O FOPHOTO
obpaMnenus Cubupu., Hoeocubupek, «Hayka», 1969.

Moposos M. [I. u gp. OcHOBHEIE IeoJIOTHUYECKHe CTPYKTYpHl BocTouroro
Kazaxecrana u Myroaap no perHoHAJbBHHIM reodH3HYeCKHM HCCIeLO-
paanaM. «Has. AH KasCCP, cep. reos.», 1963, srim. 2(53).

MypaTos M B. CrpoeHre ckiraguaroro ocHopaHua CpegH3eMHOMOPCKOTO
mosica EBponsl u 3anaxHoif Asuu M rjaBHeiIIMe STAaNbl Pa3sBHTHA 3TO-
ro mosca. «[eorexToHuKa», 1969, Ne 2,

Hexopomes B. II. Tektonuka Anras. M., «Heapa», 1966.

Oopyues B. A. IlynrscanuoHHas rumoresa reorexkroHuku., <Mss, AH
CCCP, cep. reoxa.», 1940, Ne 1.

O6yasn M. leocunxmuaann.’IIpoGaeMBl TPOMCXOMKAEHHS U pasBuTHA. M.,
«Mup», 1967.

OBuunaankos JI. HA Hexoropsie BONPOCH MarMaTOreHHOrO pyAo0Gpaso-
Banus, «Has. AH CCCP, cep. reos.», 1959, No 4.

Opnosa A. B. OnsiT cocraBneHHs IaJeoMarMaTHyecKMx kapr. M.,
«Hexpa», 1968.

Oporesaunueckne mosca. C6. crareit. M., «Hayra», 1968.

ITasnoBeckuit E. B. TexroHHueckHe acmeKTsl NpobaeMbl aHOPTO3HTOB.
«eoTekTOHHKa», 1967, Ne 5.

Mauvkyas J. H. Pasw n IUKIB TaaHerorenesa. Auma-Ara, «Hayra»,

1968.

Meiise A. B. Tekronuxka wu marmarusm. «Has, AH CCCP, cep. reonr»,
1961, Ne 3.

ITeiis e A, B. PaznoMpl M TeKTOHUuUeCKHe [ABWKeHHA. <«[eoTeKToHHKA?,
1967, Ne 5.

Ileiise A. B. OxeaHHueckas Kopa eoJIOrMYeCKoro mnpouuioro. «I'eorex-
ToHHKA», 1969, Ne 4.

Ilonax B. T. u ap. CBAsk ray0GHHHOrO TEIJIOBOT'O NMOTOKA C TEKTOHHYECKHM
CTPOEHHEM KOHTHHeHTOB. «['eorexroHukar», 1968, No 4,

NNonoza I. 3. Konbuessle u suHeliHbIe MopdocTpykTypel Kaszaxckoit
CKIazuaToii crpaHel. Anma-Ara, «Hayka», 1966.

ITocnmeaxor I. J. 06 <ouarosoit 30He» 3eMHOI KOpBI, ¢«MarMaTOTeHHOIH
KOpOHe» 3eMny, ¢apeajaXx MarMaTHsMa» M <CTPYKTYPHBIX accollHa-
IHAX UHTpy3uBoB». «Mas. AH CCCP, cep. reon.», 1959, Ne 3.

INocnenos I. JI. Ilpo6neMsr 3HAOTeHHO AMHAMHYECKOH QIIOHAUTONO0-
run. 1) BeEpodmongnTocdepa 3eMan u GOPMBI  yyacTHs B Heil ropHoit

178"



maccel. «[eonorus u reodpusuras, 1969, Ne 11, 2) O6uue ocoGennocTH
M THOB KAapKACHO-QIIOMIMTHBIX /JMHAMHYECKHX cHCTEM JUTOChepsl.
«Teonorns u reodusuxar, 1969, Ne 12,

IIpo6aem s reonornt Kasaxcrama. C6. crareif. Anama-Ara, «Hayxkas,
1968.

Ilpo6xemm nnaneraproii reosormu. CO. crareit. M., Tocreonrexuagar,
1963,

IIymaposexuii 0. M. TuxookeaHCKHH TEKTOHHYECKMII cermMeHT 3eM-
HOlt kKopel. «I'eoTexToHMKaA», 1967, Ne 5.

IIymapoecruit 10, M. Pe3soHaHCHO-TEKTOHHYECKHE CTPYKTYpPhHL. «[eo-
TeKTOHHKa», 1969, N 1.

Pagresuu P. O. K sBonpocy 00 adcomwoTHOM Bo3pacTe TIDaHUTOHAOB
Kasxasa. «Mas. AH CCCP, cep. reox.», 1969, Ne 11,

Pazannmu B, A, K sonpocy o NnpoHcXoxaeHHH 3eMHOH KOPBI M O Taas-
HEIX aTanax ee passurud. <«Mas. Bysos. I'eoxorus ¥ passegxas», 1965,
Ne 10.

Pesanos U. A, u ap. O npHyuHax OTCYTCTBHA <«TPAHMTHOrO» CJIOA BO
snagunax tuna I0sxuo-Kacmuiickoit 1 Yepnomopcekoii. «HMas. AH CCCP,
cep. reos.», 1969, N 2.

Pupg T, T. I'paHuTHBIe CepUH B TMOABMIKHBIX HmofAcax. B KH.: «3eMHasd Ko-
par». M., HJI, 1957.

P y 1 B b1 e pereHepupoBaHHbie MecTopokAenna. C6. crareit. M., HJI, 1957.

Pycarxos M. II. K Bonpocy 0 HAJIMYNH HAZBHTOB H cOPOCOB B BOCTOYHOIL
yactu Kupruackoii crenu. «Has. TTPY», 1930, 1. 49, Ne 2.

CaBoukuna E. H. ITonepeunsie cTpyKTYps M mMarmaTuaMm xpedra 3amaj-
Hoiif Tapbararaii. «Cos. reos.», 1968, Ne 11.

Canmomxuunkxos J[. I. Tekronuka sanajgnoit wactu Hasaxckoil crrajgua-
roit crpansl, B KH.: «Texromnka CCCP, 1. I. Texronnka II. Kasaxcra-
Ha», M., Mag-so AH CCCP, 1948.

Carnaes K. I. O MerannoreHHYeCcKHX snoxax, GopManuax H moscax
IlenrpansHoro Kasaxcrama. <«Hase. AH KasCCP, cep. reom», 1953,
BEIT. 17.

Carnaes K. . TnasHble 3aKOHOMEPHOCTH IIDOCTPAHCTBEHHOIO pasMelle-
HHHA 30H DHJAOreHHoro opyieHenusa B LlemrpansHom Kaszaxcraue. «Cos.
reos.», 1957, Ne 58,

Ce a3p MarMaTHsMa M SHIOTEHHOIN MHHepareHHH ¢ (JOKOBOIl TEKTOHHKOIL
M., «Hegpa», 1969.

Currep JI. II. Crpyxkrypras reosorus. M., HJI, 1960.

Cumupuos B. . Pyaase nosca. B ¢6.: «Bonmpocel Teopernueckoif i mpH-
KnagHoit reojoruus». Tp. MI'PH, e, 1, 1947.

Cumupuosr B. H. u ap. OnsiT MeTaIJOPeHHYECKOT0 PalOHNPOBAHUA TEPPH-
Topuu CCCP. «Mas. AH CCCP, cep. reom.», 1959, Ne 4,

CmupHOs B. H. Merannorenns reocuHkauHaneil. B ku.: «3akoHOMep-
ilggxén pasMelleHUs ITOJe3HLIX HcKonaemuix», T. 5. M., Hag-so AH CCCP,

CmupHoe B. . Ouepku meraamorennu. M., Tocreonrexuagar, 1963.

Cmupros B, U. OcofeHHoCTH METAJIOreHHH TOJHIUKIHYHBIX TEOCHH-
kauHaneii. B ¢6.: «Marepumans: IV BcecoosHoro MeTassoreHHYECKOro
coBemaHus». M,, 1965.

Cvmupuos B, U. Teonorns monesusix McrkomaeMmsix. M., «Hegpa», 1965.

CmuprOo=s B. H. u ap. TeHednic O9HJOTeHHBIX pPYAHBIX MECTODPOKIEHHIL,
M., «Hegpa», 1968.

179



Crmupuop B. . O0 HeTOYHHKAX BeIECTBA SHAOMEHHBIX MECTOPOMAEHUIL
noneanslx HckonaeMmuix. «Mas. AH CCCP, cep. reos.», 1969, Nt 3.
Cmupros C. C. O TuxooxeaHckom pPyAuoMm mnosice. «HFas. AH CCCP, cep.

reos», 1946, Ne 2.

Cmupsosr f. B. Ceasp TeNIOBOTO NOJA €O CTPOEHHEM M Da3BHTHEM
3eMHOH KOpbl U BepxHeii manTHu, «['eoTexTonukas, 1968, No 6.

Crosac M. B, Hekoropsle Bompockl TekToHOTeHesa., B e©6.: «IIpoGaemsr
naaneraproil reonoruus». M., T'ocreoarexmuagat, 1963.

CrpoeHue M passuTHe 3eMuoil Kopel. C6. crareit. M., «Hayka», 1964.

Cy66orun C. H. upap. Maurna 3emnu ¥ rexronorenes, Kues, «Haykosa
aymxar», 1968.

Cysopos A, Y. 3aroHOMEPHOCTH CTPOEHHA H GOPMHPOBAHNA TAYOHHHBIX
pasgomoB. M., «Hayka», 1968,

Cysopop A. H. u ap. O couleHeHHH CTPYKTYD YNHIHMICKOTO M CMACCKOr0
sanpasneduil B llewtpaasHoM Kasaxcrame. «[eorexrornkas, 1969,
Ne 2.

Cysoposp A. . TopusoHTanbHEIe ABUMEHNS ¥ TPAaHUTOMAHBII Marma-
THaM (Ha npumepe repuuumng Ilenrpanssoro Kasaxcrana). «Cos. reoi.»,
1969, Na 9.

Cynosukos H. I. Permouancusiii MeraMopdusm u HeKoTophle npobie-
Mel nerpoaorun. JI., Hag-so JIT'Y, 1964,

Cypros B, C. I‘em-ex'ronnqecxoe paiioHupoBaHHe (QYHAAMEHTA 3&“31“!0—
Cutupcroit nautsi. «Cos, reos.», 1968, N 8.

Tampasau I'. II. l'eorekrosuueckas runoresa. «Has. AH AaCCPt,
1957, N 12.

Tampasau . II. O nepHoguyecKkuXx M3MeHeHHAX KIMMATA H HEKOTODBIX
Bonpocax nasaeoreorpaddu, «Cos. reor», 1959, Ne 7.

Tampasaan I. II. Hexoropsie riapHeiiurie NiaHeTApHLI® TEKTOHHYECKHE
32KOHOMEPHOCTH M MX NpHYMHHEIE cBA3d. «Hae. BysoB. I'eonorus u pas-
Bearas», 1967, Ne 11,

Tesanupeauagse I A. O meraanoreHHYecKoil 3BOIIOLHHE 3eMHOI KOpPBL.
Teon. ¢6. KHMCa, Ne 2. M., Tocreonrexusgar, 1962.

Teanupenupgse I, A. OnelT CHCTeMATHKNM SHZOMEHHBEIX MECTODOKKE-
HHIA ckaag4YaTeix oOnacreit. M., «Heapa», 1966.

Texrtounxa Espasuu, Ilox pea. A. JI. Aummuna. M., «Hayra», 1966.

Tperrvrakos B. I PaaMeniedne HeKOTOPHIX I'JiyOHHHBIX MOABUIMKHEIX 30H
Ynurus-TapbaraTaiickoro paiiona Bocrounoro Kasaxcrana. «Becth.
AH KasCCP», 1959, N 3.

Tyrapuunos A. H. u ap. O rpedsuasckoit daze wmarmaTtusma 8 Cemep-
uwom Hasaxcraue. «Teoxmmusas, 1970, Ne 1.

Vurcos B. A. u ap. OcoGeHHOCTH TEKTOHO-MArMATHYECKOTO PpA3BHTHH
¥pano-CasgHo-TaubmaHcicoro NoARHMKEOro mnoHca. B ¢b.: «Bynxanusm
u TeKToHorenes». M., «Hayka», 1968,

Ypasaes B. M. u xp. Pusnueckne cpoilcTBA IOPOJ W BOMPOCHI I'e0JOTH-
4ecKoil MHTeprperanun reodusuyeckux anomanuit B Ilenrpansnom Ka-
saxcrane. «Hss, AH KaaCCP, cep. reon.», 1967, N 2,

D egnruckuit B. B. leohuanueckne JanHsle 0 HEKOTOPEIX GepPTax CTpoe-
HUS ¥ PASBUTHA 3eMHON Kophl. B ¢6.: «eodpusnkas. M., 1960.

DPHIHKO-XUMUUECKHU e NPodaeMbl GOPMHPOBAHMA FOPHEIX IOPOJ H
pyx, 1. I. M., Hag-s0 AH CCCP, 1961.

X anu B. E. Obwasn reorekroruxa. M,, «Heppas, 1964,

Xaun B, E. Meramopdnueckas pereHepauns ofaacrell IOBTOPHOTO OpO-

180



redesa u nuponemMa nosooGpazopanna oxeanmueckux snagmH, <[eoTex-
ToHHKas, 1969, Ne 3.

Xanesun H. . n ap. Xapakreprcrika paspbIBHBIX Hapymwenuit Ypazaa
{no reopusnyecknm AaHHBIM)., «[eorekToHukas», 1969, N 5.

Xampatbaen H. X. MarMaTuaM ¥ nocTMarMATHYeCKHE I[poIecch B 3a-
nagaoMm Yabexkncrane. Tamkert, Hag-so AH VaoCCP, 1958.

Xepacxkos H. II. Hekoropsie ofuie 3aKOHOMEPHOCTH B CTPOEHHH W DPaga-
BUTHYE CTPYKTYp semuoit xopsl. M., Hag-so AH CCCP, 1963.

Xurapor H. H. O cooTHomeHusX WMeXAY BOZOl M MarMaTHYecKHM
pacnraBoM. «l'eoxumus», 1960, Ne 7.

Yebanenkwo N WU Tlpodrema crIagvaThIX [OACOB B3eMHOH  KODEL
Kuez, 1964.

IMaraxos E.T.,, Opnosa A. B. 1 gp. OcHOBHBIE TPHHIHILI COCTAB-
JeHHd, COAepKaHue M YCJA0BHEIe 0003HAYeHHS METAJTOreHHIeCKUX ¥
TPOTHO3HLIX KapT PYAHEIX paiioros. M., «Heapas», 1964,

IIlarecxnit H C. Hexoropsie cooSpamenus 0 TekToHuke IledTpanpHOro
Kazaxerana. B ¢6.: «Marepuansr no reonoruu Ilenrpanssoro Hasax-
craras. M., Hag-so AH CCCP, 1940.

IMarexnit H. C. O rayfokux AMCAOKALMAX, OXBATHIBAIOIIHX M TJAT-
¢dopmsr ¥ cKaaguarsle obaactH. <Hze., AH CCCP, cep. reom», 1948,
Ne 5.

Ilavcxwuit H C. WaGpauuse tpyasr 1. IV. M., «Hayxa», 1965.

MMeiiamanu 0. M. Ouepvu rayGuutioil reonorun. M., «Heapas, 1968,

ITeitemamn 0. M. K npobieme resepamuu marMm, <CoB. reon.», 1969,
Ne 2,

I nerrur E, [, Texronuueckoe cTpoenne cepepHoit yact Ceeepo-Bocetoy-
Horo Kasaxcrana. «Ilpo6a. cor. reoxn.», 1935, Ne 2.

Il nuruu E [JI. Hekoropble cnopgele BOMpocs! reoorun [[eHTpantHOTO
Kasaxcrana. «Mas. Kas®AH CCCP, cep. reos.», 1946, Ne 8, (26).
MMawrug E. I, Iasires A. E. HexoTopkle NPHHLNIIE TeOTEKTOHH-
yeckoro paiionuposanma Kasaxcrana., B ¢6.: <«Craaguatme obnacts

Espasun». M., «Hayxa», 1964,

UItuane U'. Habpanuwie tpyast. M., «Mup», 1964,

IITernos A. JI. Merannoresus oGnacreit asronoMHO# axTuBuazanuu. M.,
«Hegpa», 1968.

Mep6a I H. T'aybuunsie mogsmxusie aousl Ientpanruoro Kasaxcrama.
«HM3s, AH KaaCCP, cep. reon.», 1955, Buim. 20.

IlMlep6a I H. Ilaneosoiickie riySHHABE TNORBKIKHbBIE 30HE BOCTOYHOrO
Hasaxcrana. «Has. AH KasCCP, cep. reon.», 1956, sur. 24.

IMepda T. H. Hexoropwie rayfuensle MogBHKHBIe 30HH I)ro-3amagHoro
Axrasn, «HM3s. AH KaaCCP, cep. reon.», 1957, seim. 2(27).

Dlep6a I. H. Teosorua HapmiMckoro mMaccHpa rpaHEuToufos wa IOmHOM
Antae. Anma-Ara, Usg-s0 AH KaaCCP, 1957.

Ilep6a T. H DPopmuposanne pefroMeTAJLHBIX MecTopoxiennii I[enTt-
paisHoro Kasaxcrana. Anwa-Ara, Hap-ro AH KasCCP, 1960.

Oiep6a I'. H K npo6ieme pegromeransHbIX nosacos. B ¢f.: «3axoxomep-
HOCTH DasMeNlenHsA I[0Je3HLIX HcKomaeMelx», 7. <. M., Haz-so AH
CCCP, 1960.

Mepdal. HA u ap. O rayduuHbeix nNoABINKHLIX 30HAX IleHTpaILHOro
Kasaxcrana. «Mas. AH KaaCCP, cep, reou.», 1962, prim. 1.

IMepéa . H, Mono=s A. A. HexoTopsle faHHEIe 0 MOLIHOCTH 3eMHOIt
KOpPHI B 103KHOI yactu Bocrounoro Kasaxcrana, «Mae. AH KaaCCP, cep.
reon.», 1962, e, 3(48).

181



IIlep6a I H. 06 oproM H3 BO3MOMKHBIX NPHHLHUIOE AHATHIA METAJJIOre-
HHA TOABMKHEIX 30H. COOpDHHK 13GPaHHLIX NeKumMii no reoxuMHue-
CKAM MeToAaM IOHMCKOB DYAHBIX MecToposkAeHMii, Poranpuwr, Aama-
Axa, 1963,

Ilep6a TI. H, Yacreie THOB cBA3eil opyJZeHeHHA ¢ MArMATH3MOM.
«Bectu. AH KasCCP», 1964, Ne 9.

ONlep6a I H. Marmaruueckasa auddepeHIHAINA — OXMH M3 NpPOIECCOR
reHepanHu TOJHMETaJInuecKoro opyjeHeHns B Hasaxcrame. B ¢6.:
«[laneopynKaHNYECKHe PEKOHCTPYKUMM, JaBbl H DPYABI APEEHHX BYJ-
xaHoB». Anma-Arta, 1964.

IIlep 6a I'. H. Ceass pyAHBIX MecTopompgenuili Kazaxcrara ¢ repuyHCKHEM
ByaKaHuH3MOM. B ¢06.: ¢PyZoHOCHOCTE BYIKAHOreHHBIX (opMaIHiis.
M., «Heapa», 1965.

OIepda I'. HA 00 ogHoM H3 BOZMOMHBIX NPHHLHIIOB aHAJN3IA MeTaJjore-
HHUA PEerHoHajJLHEIX TOABIMMHBIX 30H., «l'eos. u reodpusuxas, 1965,
Ne 5.

IMMep6al.H, Cenunno H. I, Kyapamozr A. B.,, Epmos B. B.
Teonorns n pegkoMeranbuoe opyzenenne lxmmuoro Kasaxcrauma, An-
ma-Ara, «Hayka», 1968,

Iflep6al.H, Jaymyauu T. M. u ap. l'eosoruga ¥ MeraaJoreHns
Cenepo-Banagsoro Ilpudanxamssg, 7. [. Anma-Ara, «Hayka», 1968.
DQHpgoreHHBsH e pyasasle Qopmanuu Cubupu u Jlanssero Boctoxa. M.,

«Hayxa», 1966.

Aros 3. H. O HexoTopwix THHAX TEKTOHHMYECKHX CTPYKTYP MOABHIRHBIX
nofcos. <l'eorekToHMKa», 1969, Ne 2.

Armun A. JI. Tekrouuueckoe c¢TpoeHue Eppasuu. «TeoTekToHHKAa?,
1965, Ne 4. *

Apaunos [. Terronuka Ha Bwarapusa. Codus, Hag-so «Texuuxas, 1960.

Apomescrnit A, A. 30HHOe mJapjeHHe MAHTHH M HEKOTOPhIe IIPO-
6i1emsl mepemuHOlf GasanbrToBOolt Marmul, B ¢6.: «Kopa u BepxHaS
MaHTHA 3eman», M., «Hayra», 1968.



Oznaenenue

Crp.

OT PEIAKTOPA . . . . . . . " . . O
Tnasa 1. IPOBJIEMA PA3BHUTUSI B3EMHOH KOPHL = . 10
3eMHa" Kopa . . . . . « 12
Hexroropsie coobGpasednsa o Marwxamsue " . " . 16
Bemuas xopa Kasaxcrasa . 5 b . 22
CryneHuaToe pasBuTHe IEMHOIT I\Opb[ . . . . 39
T'ny0uHHEBIEe MOABHIKHLIE 30HBL 1 reoremouoreubr . . . 80
TporocTpykryper Kazaxcrana . . 2 - O1
Tnarsa 2. CHCTEMATHMHKA TI'EOTEKTOHOI'EHOB o g w WU
IIo sospacty ’ @ g @ 5 : a % . 7

ITo craguay PasBUTHA : 5 i § i g " . 84

IIo MeXaHM3MY pPABBHTHA E . g g 5 3 % N

Ilo cTpykType OCHOBAHHSA s : . s 5 . 88

Tlo reosorundeckoMy IPOABICHHIO . . . . . . 89

Ilo dopme CTPyETYp 3 5 . . . 5 " . -

Ilo cocrasy . " . : " v i . . 90

ITo pasmepam . é : . p . . . 94

Ilo apyrum npnanaxam . . " . % é . 9
Tnasa 3. TEOTEKTOHOI'EHbLI KA3AXCTAHA . % . . 100
PudeiickHe TIeoTeKTOHOTeHE . . ~ S > . 102
Kanexouckiie TeoTeKTOHOrEHLI 5 ¥ : 2 & . 106
T'epuHHCKHE TEOTEKTOROreHsl g r i 5 . 109
Hexoroprie oGoGnieEns 5 5 5 " § « 123
Tnarva 4. PYJHBIE ITIOSICA : ~ ; 4 . = . 136
HonouHa npeo6pasoBadud U reoXHMHYECKHI npodmm. 2 . 187
Pynorensble 3JeMeHTHl H HX MHrpauus . k. X . 140
HcTouHHEE R cnoco0sl OTAE/IeHHS PYAHOrO nemecma 3 2 . 143
MeTranioreHHyeckue 3MOXU . . 5 S . ¥ . 150
T'eoTeKTOHOr€HEI M PyJAHLIe MOfACA 5 . - 3 . 154
SAKIIIOYEHUE - . 5 4 : . . - 168
JIHTEPATYPA : : < . : . 3 s p . 173



.
Illep6a I'puropnii Huxadoposna

TEOTEKTOHOI'EHBI M1 PYIHLIE
II0sACA

Yreepwdeno k nedaru Yuenwim co-
eerom opdena Tpydoeozo Kpacnozo
SHameHu HHCTUTYTA 2€0002U4eCKLX
Haeyk um. K. H. Carnaesa Axademuu
wayk Kasaxcroii CCP

Pemaxtop P. H. Cyeoposa
Xymomx. pegaktop 4. J. Cyuux
Xynoxuur H. @, Qypcun

Texu. pegakrop II. D. Angeposa
Koppexrop H. @. ®Pedocenko

* & ¥

Cnaro B mHabop 5/VIIT 1970 r. Iloa-
nucaro K mevaTd 14/X 1970 r. Dop-
mar 60x<84'/;. Bymara Ne 1. Ven.
meq. 1. 11,75 (1 Brieiira). Yu.-usg. .
12, Tupax 1300. ¥I'09229. Ilena

1 p. 40 x.

*x %
Tunorpagpus wuagaTensctsa «Haykas

Ka3CCP, r. Anma-Ara, yu. llleBuen-
Ko, 28. 3ax. 125.

et o i






