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SEISMIC MODELS, RHEOLOGY
AND GEODYNAMICS OF CONSOLIDATED CRUST

A. Abetov, G. Zhylkybayeva, T. Zhylkybayev

Kazakh national technical university named after K. 1. Satpayev, Almaty, Kazakhstan.
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Key words: consolidated crust, Moho surface, tectonic compression, heat flow fluctuations, macroscopic shear
deformations, shock metamorphism, consolidated crust reflectivity, viscosity and fragility of crustal substrate, listric
fault, cross-crust disorder system, rift genesis, tectonic-magmatic dislocations, sedimentary cover, intermediate
structural layer, oil and gas geological zoning, oil and gas exploration.

Abstract. Using the examples of Eastern Ustyurt and Southwest Aral region, it is shown that consolidated crust
is distinguished as a stratified and multi-layered rock mass with no regionally defined boundaries, which is
apparently due to the fluctuations of heat flow and geological deformation stress fields in time and space, as well as
magmatic "layer inserting" from below.

Based on the degree of tectonic stress and consolidated crust reflectivity in the mentioned regions, three types
of consolidated crust are distinguished that demonstrate considerable variation in the levels of geodynamic stress in
space and time and levels of impact made by folded-disjunctive dislocations caused by brittle macroscopic shear
deformation and shock metamorphism in fault zones.

Significant concentrations of differentiated tectonic stress fields cause large-scale disruption, shears and crustal
substrate displacement on the different levels of depths. In the intermediate structural layer and sedimentary cover
these processes generate the overthrust structure and directly define and control particular features of evolutionary
development, the structural-material outlay of and oil and gas bearing potential. Consequently, this diagnostic feature
can be used as a basis for geological petroleum-zoning, the results of which are recommended for consideration
when planning oil and gas exploration

YK 550.36

CEHUCMUWYECKHUE MOJEJIU, PEOJIOT U
U TEOJJUHAMUKA KOHCOJIUJIUPOBAHHOM KOPBI

A. E. Aberos, I'. A. XKbLikbi0aeBa, T. K. JKbLIKbI0a€eB
Kasaxckuil HanmoHaneHbll TexHuueckuil yausepcureT uM. K. M. Carnaesa, Anmatsl, Kasaxcran

«...Ilpu HedTEra3oreoJOrnv4eCKUX HM3BICKAHUSAX  HYXKHO,
NpeXJe BCEro, cpazy U B 3HAUYUTEIbHOW Mepe OTMEXEBAThCS OT
COBPEMEHHBIX TOIO- U Oporpaduu U CKa3aTh, YTO OHH HE SIBJISIOTCS
pemaomuM (HakTopoM pactpeneineHuss HeGTH. DTH TOCIEeTHUE
HY’KHO UCKaTh B INTyOMHHOM TekToHHKe» (baknpos A.A., 1986)

KaioueBble ci10Ba: KOHCOIUANPOBAHHASI KOPa, TOBEPXHOCTh MOX0, TEKTOHUYECKAs KOMITPECCHsI, PIYKTyaIlu
TEIUIOBBIX ITOTOKOB, MAaKPOCKOJIOBBIE J1e(OpMaInny, MOKOBEIA MeTaMOp(hU3M, OTpakaTelnbHas CIIOCOOHOCTh KOHCO-
JUINPOBAHHOHN KOPBI, BA3KOCTh M XPYNKOCTh KOPOBOTO CyOCTpaTa, TUCTPHUECKUI Pa3IoM, CKBO3BKOPOBAs CHCTEMaA
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HapylIeHUH, puUQTOTreHe3, TEKTOHO-MarMaTHYeCKHe AWCIIOKALUM, OCAJOYHBIA YEXOJ, MPOMEKYTOUYHBIH CTPYK-
TYPHBIH 3TaX, He(TEra30re0I0TNIECKOe paliOHNPOBAHHUE, T€OIOTOPa3BEIOTHBIE PAOOTHI.

Annoranus. Ha nmpumepe Bocrounoro Yeriopra n FOro-3amagaoro ITpuapanss mokasaHo, 9TO KOHCOJHAH-
pOBaHHAs KOpa BBIAENACTCSA KaK PAcCIOCHHAs U MHOTOSIPYCHasl TOJIIA, BHYTPU KOTOPOH OTCYTCTBYIOT PETHOHAIBHO
BBIIEPXKAHHBIE TPAHMIIBI, YTO, MO-BHIMMOMY, O0OBACHAETCS (NIyKTyallMel TEIUIOBBIX IOTOKOB M Iojeil reopedop-
MAaIMOHHBIX HAIIPSXKEHUH BO BPEMEHHU U B IIPOCTPAHCTBE, a TAKKE MarMaTHUECKUM «I0JCIIANBAaHUEM) CHU3Y.

[To cremeHM TEKTOHMYECKOH HANPSDKEHHOCTH, a, CJIEAOBATENbHO, U IO OTPaXKaTeIbHON CIIOCOOHOCTU KOHCO-
ﬂMI[HpOBaHHOﬁ KOpblI B 3TUX PETrMOHAX BBIACIAIOTCA TpU €€ TUIla, KOTOPHIC JUArHOCTUPYIOT 3HAYUTCIBHLIC Ba-
puanyu reoaMHaMuiuCCKuX HaHpﬂ)KeHI/Iﬁ U B pa3H0171 CTCIICHU 3aTPOHYTHI CKJIIaA4aTO-pa3spbIBHBIMU JUCIOKAIIUAMMU,
KOTOpBIE PEeaM3yIOTCsl TIOCPENICTBOM XPYIKHX MaKpPOCKOJIOBBIX JAe(opMaIvii 1 NIOKOBOTO MeTamop(du3Ma B 30HaX
pa3iIoMOoB.

3HaunTeNIbHBIE KOHLEHTpauK MuddepeHInpoBaHHbIX MOJIeH TEKTOHMYECKUX HAIPSHKEHUH BBI3BIBAIOT KPYI-
HOMAacIITaOHBIE CPBIBBI, CKOJIBI M TE€UYEHHS KOPOBOTO CyOcTpaTa Ha pasHBIX ypPOBHIX ITyOMH. B mpomexyTodHoM
CTPYKTYPHOM 3Ta)K€ M OCAJOYHOM HYEXJIC 3TH IPOLECCHl TeHEPUPYIOT HIAPhSKHO-HAJBUTOBBIE CTPYKTYPHI, HAmps-
MYIO OTIPECTISIOT U KOHTPOJIUPYIOT OCOOEHHOCTH 3BOJIIOIIMOHHOTO Pa3BUTHS, CTPYKTYPHO-(OpPMannOHHbIH 00K 1
noteHuan HedrerazonocHoctu. CreoBaTeNnbHO, 3TOT JUArHOCTUYECKHH TPU3HAK MOXHO IOJIOKUTh B OCHOBY LIS
IpOBEICHUS] He(TEra3oreoJorndeckoro paifoHUpOBaHUS, PE3yJIbTAThl KOTOPOrO PEKOMEHAYETCs YYHUTHIBATH IPH
IUIAaHUPOBAHUH T'€0JIOTOPa3BeJOYHBIX padoT.

Beenenne. [Ipy n3yueHnH CTPYKTYPHBIX JUCIOKALMM U CTEIIEHW HAPYILIEHHOCTH OCAJI04YHOIO Yexja
U TOACTHJIAIOIIETO €ro MPOMEKYTOYHOrO cTpyKTypHoro staxka (IIC3), paBHO kak M ycinoBuUH (QopMu-
pPOBaHHA JTHX TEOJIOTMYECKHX CHCTEM, NPH YCTAHOBICHHH HMX CEAMMEHTAllMOHHBIX XapaKTEPHCTHK,
KOMITO3UIIMOHHOTO JINTOJIOTUYECKOT0 COCTaBa M ONPEICTICHUU MEPCIeKTHB HeTea30HOCHOCTH, O0IBIIoe
BHUMAaHHE JOJKHO YIEISAThCA CTPOCHUIO, COCTaBY M TEKTOHWYECKON MOABMKHOCTH KOHCOJIUAVMPOBAHHOMN
Kopbl. [10CKOIBKY HIMEHHO 3Ta COCTaBIISIOIIAs YCTAaHABINBAET CTPOEHUE 1 OCHOBHOM CTHJIb CTPYKTYPHBIX
qucnokanuil ocagounoro vexsa u [ICD, ompernensier camble TECHblE HNPUYHMHHO-CICACTBEHHBIE, NPO-
CTPaHCTBEHHO-BPEMEHHBIE, KOPPEJIALMOHHbIE CBSI3W W B3aUMOJACUCTBUS MEXIy HHMMHU. B TaHHBIX
YCJIOBUSIX BECbMA IMPUMEYATEIBHBIM ABISAETCS TO, YTO METOAOJIOTHS U3yUEHHs ITHX CBSI3€H MPAKTHUECKU
He pa3paboTaHa, caMOMY acleKTy NPHIACTCs HEIOCTaTOYHOE BHUMAHUE U 10 CUX IIOP OH OCTaeTcs ci1ado
W3yYEHHOH MPOOIEMOI.

[ToaToMy, LenbIO HACTOALIEW CTAaTbU SABISAETCS HCCIEIOBAHUE T€OJMHAMHUYECKUX IPOLIECCOB,
NPOUCXOASIINX B KOHCOJMAMPOBAHHOH KOpE, OLICHKAa TEKTOHHYECKOW CTaOWJIBHOCTH IOCIEAHEH H
BIMSIHUE 3THX KPUTEPHUEB Ha CTPYKTypHO-(hopManmoHHOe ycTpoiicTBo kommiekcoB [ICD. Ha mpumepe
Bocrounoro Yctiopra u FOro-3amagnoro Ilpuapanbs. Coxpasstommiicsi ctatyc ciaboil M3y4eHHOCTH
JaHHOW NpoOIeMbl 00YCIIaBIMBaCT PE3YIbTUPYIOIUM BBIBOAAM HACTOSAIICH CTATbU B BHIE IIPOTHO3HBIX,
Ka4eCTBEHHBIX MOJIENEH.

Kacasice mapamurMel 1aHHOH TpoOJeMBl, cielyeT ckazaTh, 4To emie B 80-90-e romsl mpoumioro
CTOJIETHSI B TEPHOAWNYECKON IMEeYaTH MOSIBUIMCH MyOJIMKAIMH, B KOTOPHIX YKa3bIBaJlOCh, UYTO XapakTep
T€OJUHAMHYECKUX MPOLECCOB, MPOTEKAIOIIMX HAa Pa3HBIX YPOBHAX B KOHCOJHMIUPOBAaHHOM KOpe, B
3HAYUTENHFHON CTEMEeHH 3aBUCHUT OT (PU3UYECKHX, a TOUHEE PEOJIOTHYECKUX CBOMCTB, CIararouiix ee oT-
JenbHBIX 000704YeK. BaxkHeHIMM TOKa3aTeNneM STHX CBOHCTB ABISETCS BA3KOCTh TOPHBIX MOPOJ, KOTOpast
3aBHCHUT OT MX METPOrpauuecKoro cOCTaBa v TUpaTaIliK, TeEMIIepaTypsl U nasienus [8, 8, 15-17].

[IpsiMble KOPPENSALMOHHBIE CBA3M H3MEHEHHUs BA3KOCTH TOPHBIX IIOPOJ OT HETpOrpaguueckoro
COCTaBa M THApATallii ¢ TTyOWHOW KOHTPAcTHO HE MPOSBIIIOTCS, TOTAA Kak TeMIlepaTypa M JaBJICHHE
CTaHOBSITCS KPUTHYHBIMH (paKTOpaMH U3MEHEHUS BSI3KOCTH € TITyOHHOM.

KocBeHHBIMU ITOKA3aTENAMH BSI3KOCTH SIBIIIIOTCSA CKOPOCTH PACHPOCTPAHEHHS CEICMUYECKUX BOJH U
ceificMUYecKasi akKTUBHOCTB: YeM ITOCIIE/IHSS BBIIIE, TeM ¢ OoJiee BA3KHUMHU, 00Jiee XPYIIKIMHU TTOPOJAaMH MBI
UMeeM JeNl0, a OTCYTCTBHE CEHMCMHUYHOCTH YKa3blBaeT HA Iepexoi OT XPYIKOIro K IUIACTUYHOMY CO-
CTOSHHUIO.

HcTtopnueckue cBegeHusi. HeOoibIION HCTOPUYECKHI 3KCKYpPC TOKa3bIBA€T, UYTO JI0 CEPEAHUHBI
70-X roJ0B MPEACTABIEHUS O CTPOSHUM KOHCOIUANPOBaHHOHN Kopbl Boctounoro Ycertiopra u FOro-3anaz-
Horo IIpuapanbst 06a3upoBanuCh HUCKIIOUUTEIBHO HA HHTEPIPETANH Te0()U3NYECKUX MOTCHLUHUATBHBIX
nostet. C cepenuabl 70-x m B 80-ple TONBI KOHCOJMIWPOBAHHAS KOpa 3THX PETHMOHOB CTaja aKTHBHO
n3ydaTbcsi MomubukanmsiMu cericMopazBenku ['C3-MOB3 u KMIIB-OI'T. O6mias mpoTsSHKEeHHOCTh
npo¢ureii nmpesickina 3000km. OHAKO, HECMOTPS HA OTHOCHUTENBHYIO0 HHPOPMATHBHOCTH 3TUX METOJIOB,




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

(MHAIEHBIE MOJETN KOHCOJMIMPOBAHHONH KOPBI 3TUX PErHOHOB HE BBIILUIM 32 PaMKH IUIOCKO-TIa-
pawtensHBIX cpen [3-5]. Ha ompenenmeHHO#N cTaaum pasBUTHS TEOJIOTHYCCKHX TIPEICTABICHUN 3TH
MoOJieH, 6€3yCIOBHO, CHITPAIN CBOIO MOJIOKUTENBHYIO POJIb.

Bwmecre ¢ Tem pelieHre HACYIIHBIX MPUKIAJAHBIX ¥ (YHIaMEHTAIBHBIX 3a/1a4 T€OJIOTHU 00YCIOBHIA
HEOOXOAMMOCTh B BBISBJICHHU 00JI€€ TOHKHX CTPYKTYPHBIX U BEIIECTBEHHBIX OCOOCHHOCTEH CTPOSHUS
KOHCOJIMTUPOBAHHOW KOPBI WM MarmMameramopduieckor 3emHoM kopbl (MM3K) B TepMmuHOIOTHH
H. A. Kynuna [13].

B stux nemsx B 1986—1989 rr. Ha Teppurtopusix Boctounoro Yctiopta u FOro-3anagnoro Ipuapanss
ITII «Y3b6ekreodpmsmka» ObuTH oTpaboTaHbl BoceMb mpodmieit ['C3-OI'T oOmieil MpoTSKEHHOCTHIO
cBeimie 800 KM, TIEpeceKIne OCHOBHBIE TEKTOHHYECKHE JJIEMEHTBHI ITHX pPETHOHOB — lleHTpansHO-
YcTrIopTCKyI0 cucTeMy nuciokaiuii, bapacakensmeckuii nporu0, Kyanam-Kockanuackuit Ban u Cynouunit
nporu® (pucyHok 1). Pe3ynbTaTel WHTEpHpeTanuyd 3TUX Mpodrield ObUIM IOMOJHEHB MaTepHalaMy
00paboTku 1 uaTepnperanuu npoduneit KMIIB-MI'OB (T. JI. babamxanoB u ap., 1987 r.).

Yenrroteno-Serrmpr e
CueTeNT Quesokayuds g T

Pucynok 1 — Cxema pacnonoxenus npogmieit 'C3-OI'T

PesyabTaThl uccaeqoBanmii. Pe3ynbTaTel WHTEpIpETAlMN W MPOBEIEHHBIX HAa WX 0a3e HCCielo-
BaHMii moka3eiBaoT, 4To MM3K Bocrounoro Ycriopra u FOro-3anamgnoro Ilpuapanibst BeIIETSETCS Kak
paccioeHHasT W MHOTOSPYCHAas TOJIIA, BHYTPU KOTOPOW OTCYTCTBYET PETMOHAIBLHO BBIJIEPIKAHHBIC
rpaHuIbl (B TOM YHCIe ceiicMuaeckue). IlomoOHass kapTuHa, MO-BUANMOMY, MOXET OBITH 00YCIIOBIICHO
¢GuyKTyalme TEIUIOBBIX TIOTOKOB M TOJel TreoJeOpMalOHHBIX HANPSHKEHUH BO BpPEMEHH H B
MPOCTPAHCTRBE, & TAK)KE MArMaTUYECKUM «IIOJICIANBaHUEM» CHH3Y [0, 8].

[lo anamoruu ¢ ApyruMu perioHaMU MUpPA YCTAHOBIEHO, YTO B 30HAaX MOBBIMIEHHONW TEKTOHHYECKOM
HaIPsHKCHHOCTH PE3K0 BO3pacTaeT oTpaxkarelbHas crmocodoHocts MM3K [4]. [lo manHOMYy amarsoc-
TUYECKOMY IpHU3HaKy B mpezaenax Boctounoro Ycriopra u IOro-3anannoro Ilpuapanes Beigensercs Tpu
tuna MM3K.

—— 48 ——



ISSN 2224-5278 Cepus eeonocuu u mexuuyeckux nayk. Ne 1. 2015

Ilepebrit mun MM3K o6ocobnsiercst B bapcakensmecckoii, Camckoit, KocOynakckoit u LlenTpansHo-
ApanMmopckoii BnaanHax, cOPMUPOBABIIMXCS Ha KECTKUX MAaCcCHBAaX ApPEBHEHW koHcoywmmarwu [1, 3, 13].
XapakTepusyeTcs OH IpKO BBIpaKEHHBIM JABYX3TaXHBIM CTPOCHHEM (PUCYHOK 2).

Bepxumii sTaxx (MomHoOCTEIO 8-14 KM) 37€ch celicMuuecKu «mpo3paden». [Ipeamonaraercs, 4ro oH
c1ab0 3aTPOHYT CKIIAA4aTO-Pa3phIBHBIMHU JTUCIOKAIIUSMH, KOTOPBIE PEaTH3yIOTCS MOCPEACTBOM XPYITKUAX
MaKpOCKOJIOBBIX JAedopMalinii 1 MOKOBOTO0 MeTaMopdu3Ma B OTIENbHBIX 30HaX pa3iomoB. [locnennue
MapKUPYIOTCS TOYKaMH TU(pPaKIuU Ha TAyOuHax a0 15-20 kM, a Takke y3KUMHU, CyOBEPTHUKAIHHBIMHU
30HaMH OTCYTCTBHUsI paccioeHHocTH MM3K.

[Ipenmonaraercsi, 9To 3TH AedopMaIiK TPOUCXOIAT MO BIUSHAEM TEKTOHHYECKOH KOMIIPECCHH CO
CTOPOHBI HIDKHETO, CEHCMHUYECKH PACCIOEHHOTO 3Taxka. [Ipu 3TOM 3HaYHMTENbHBIE U3MEHEHUS (POPMBI H
00BEMOB BEpXHEro 3Taka HE MPOHMCXOAAT, a TEKTOHHYECKHE HaNpsDKEHHs 37eCh 3HAUYMTENBHO peslak-
CUPYIOT. Bepxuuii celicMUYecKu «Immpo3padHbiiny 3tax ¢ (Vy; = 5,8-6,3 kM/c) obmamaer TEHACHITHEH K
YMEHBIICHUIO MOIITHOCTEH B KPAaeBBIX YUaCTKaX CTAOMIIBHBIX TIIBIO.

Hwxnwmii atax (¢ Vo, = 6,45-7,12 km/c), HaunHas ¢ miyouH 16-24 KM, OTMEUYAETCsl HACHIIIICHHOCTHIO
peduekropamu. Bo BHyTpeHHUX paiioHaX CTaOWJIBHBIX TIBIO €ro ToimuHa (I mun Kopsi) COKpalieHa a0
7-10 kM, a TIPEUMYIIECTBEHHBIN THIT CIOMCTOCTH 37eCh CYOTOpPH3OHTAIBHBIN (PUCYHOK 2), YTO CBH-
JIETEIBCTBYET O CYIIECTBOBAHWM HEKOEro IOpora TeKTOHMYECKOH aedopMmanuu, KOTOpBIA ele He
MPEOI0JICH HAKATUTUBAIOIUMUCS B HEM TeKTOHUYECKUMH HATIPSIKEHUSIMIL.
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Pucynok 2 — I'myGunHbIi ceificMuyeckuii paspe3 mo npoduiao 05390488

B CTaGMIBHBIX [MIbI6AX yCTAHOBICHH MUHHUMAbHBIC IOTHOCTH TEIIOBOro moToKa (30-45 MBT/M?).
Ilo manHBIM pasnnusbIX HccnepoBaTened [3, 10, 13] w3 HuUX Tompko 15-25% axkkymymnupyroTcs oca-
JIOYHBIM YeXJIoM. AcTeHOC(hEepHBIH CIIOM 3ajeraeT 3aech o4deHb TIyOoko (10 400kM) W MO JaHHBIM
3aBroponneii (1988) obnmamaer HU3KOW cTeneHblo TuiaBieHUs. CleqoBaTENbHO, TETUIOW30JIUPYIOIIUE
CBOWCTBA JIUTOCHEPHI STUX IIIBIO NPEISATCTBYIOT HOPMAJIIBHON [IMPKYJISILIMN TEIUIOBBIX TOTOKOB.

B kpaeBbIX 4acTsAX CcTaOMIIBHBIX IJIBIO TOJINMHA HIPKHETO 3Taka 3HAYMTEIBHO BO3pacTaeT. 314ech OH
BBIJICNISICTCS HACKHIICHHOCTBIO peQIIEKTOpaMy, TPYNIUPYIOIUMHACS B TaKEThI-POU-IIMH3BI-CHCTEMEI,
CBOUM MOSIBIICHUEM O0S3aHHBIC 3HAYUTENbHBIM KOHICHTpaMsIM A depeHIMpOBaHHBIX TONEH TEKTOHU-
YECKUX HANPSDKCHUH, BBI3BIBAIOIIMX KPYMHOMACIITAOHbIE CPBIBBI, CKOJBI M TEUYEHHUs] HU)KHEKOPOBOTO
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cyOcTpara oA BIMSHAEM I€OJMHAMHYECKUX Harpy30K cO CTOPOHBI TEKTOHHYECKH MOABUKHBIX T€OCTPYK-
Typ — llenTpansHo-Y cTIOpTCKOM B AKTYMCYKCKOU cucTteM auciokaruii, Kyanemr-KockanmHackoro Bana
[2]. B pesynbraTe — B KpaeBBIX ydacTKax CTaOMIBHBIX TJBIO MIMPOKOE Pa3BUTHE TONYYMIN 3JIEMEHTHI
MIAPbSKHON TEKTOHUKH, TUCTPUYECKUE COPOCHI, CKBO3BKOPOBBIE CHCTEMBI HapyLIeHH (PUCYHKH 2, 3).

CyMMUpYS BBILIEH3IOKEHHOE MOYKHO NPENNOI0KNUTh, YTO BEPXHUH CTPYKTYPHBIH 3Tax OJIOKOB C
I Timom MM3K o6agaet BEICOKOH BA3KOCTBIO M XPYTIKOCTHIO 0 TITyOWHBI 15—20 KM; a OTCYTCTBHE 371eCh
celicMMUYeCcKO aKTUBHOCTH CBUIETENBCTBYET O CTarHaIlMM aKTUBHBIX TEKTOHUYECKHUX TPOLIECCOB.

Hwxasis xopa HaunHast ¢ TiryOuHbl 15—20 KM OKa3bIBaeTCs CyIIeCTBEHHO TutacTu4HOM. [loHmKkeHne
BA3KOCTH IIPOMCXOIUT IOJ BIMSHHEM TEIUIOBOTO MOTOKA M NMPUXOJUTCSA Ha ypoBeHb rpaHuubl Koxpana
(K). Takum obpaszom, B Omokax ¢ I tumom MM3K mnoHIKeHHE BS3KOCTH OOYCIIOBIUBACT €€ TEKTOHH-
YEeCKYI0 PaCCIOCHHOCTh M pa3jIMYHOE TOBEJEHHME HIKHETO J3Taka KOHCOJUAMPOBAHHOM B Ipolecce
mepeMerieHust 1 eopMaruii KopoBoro cyocTpara.
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Pucynok 3 — I'myGuHHBIH ceficMudeckuii paspes no npoduaro 02890188 (II Tun kopsr)

Bmopoii mun MM3K xapaktepu3yercs pacCIOCHHOCTHIO Ha BCIO MOIIHOCTH aHCaMOISMU
(BOJTHOBBIMH TTaKETaMH) CyOTOPHU30HTAIBHBIX, HAKIIOHHBIX, OyTPUCTBIX, TUBEPTCHTHBIX/KOHBEPTEHTHBIX,
JNehOPMUPOBAHHBIX M CEKYIIUXCSA T'PaHUI] (C MMOJUTOHAIBHBIMH BKITFOUCHUSIMHU KPYITHBIX CEHCMHYECKU
MPO3PAYHBIX Cpell, UHTEPIPETUPYEMBIX KaK HWHTPY3HUBBI) — CICACTBUE JIaTEPAIbHONM TEKY4YeCTH U
MTOBBINIICHHOM TIOJIBIYKHOCTH KOPOBOTO CyOCTpaTa Ha BCEX YPOBHAX (PUCYHOK 3).

OTOT THUIN KOPbI MPUYPOUYCH K OJOKAM, HAXOAMBIIUMCS W HAXOMSAUIMMCS B COCTOSHUU BHYTPH-
IaTGOPMEHHOTO TEKTOT€HE3a M HCIBITHIBAIONIMM aKTUBHOE pacTsDKeHUE JHOO0 ckaTue B (aHeposoe.
3meck oTMedaeTcsl yBelInueHHasl IDIOTHOCTh TEIJIOBOTO moToka (10 70 MBT/M2) no nanHeM O. H. 3yeBa
(1986).

IIpomeccrl pacTsxeHus (ceBepHas yacTh LIeHTpanbHO-Y CTIOPTCKO#M CUCTEMBI AUCIOKAIINN) yCTaHAB-
JUBAIOTCS TIO TIOSBJICHUIO PACXOSAIINXCS CHCTEM JIMCTPUYSCKUAX PA3IOMOB H 110 COKPAIEHHBIM MOIITHOC-
TSM KOHCOJIMJMPOBAHHON KOpBL. BOMM3M moBepxXxHOCTH MOXO JIHCTpHUYECKHE PA3IOMBI BHITTONIAKUBAIOTCS
00 3aKaHYMBAIOT MPOCIIEKUBATHCS (PUCYHOK 2).
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Kpowme Toro, Ha rpannie Moxo oTMedaeTcs NOHMKEHUE BSI3KOCTH, YTO CO3JAET yCIOBHS IJIs CphIBa
HEKOTOPBIX O(HMONUTOBBIX IOKPOBOB HENOCPEICTBEHHO IIO HOBEpPXHOCTH Moxo, TeM Ooisiee, 4TO Ha
YpOBHE MocieHe 00bIYHO Ha0II0JaeTCsl HHTEHCUBHAS ceprienTuHu3anys [11, 18].

[poneccrr cxxatus (Boctounas nepudepust Kyansim-Kockannackoro Bana, AKTyMCYKCKasi CHCTEMa
JOUCTIOKAI) MapKUpyeTcs IO YTOJIICHHIO KOHCOJUAWPOBAHHOM KOPBI 1O 45KM H IOSBJICHHIO
KIIMHOTIOJTOOHBIX CTPYKTYP (PUCYHOK 3).

Takum o6pas3om, B 6mokax co Il tumom MM3K HaOmiomaercsi cruiomiHasi ee pacclOCHHOCTH T.€.
MOYKHO MPEATOI0KNUTE CPBIB M TEUEHHE KOPOBOT0 cyOCTpaTa Ha BCeX YPOBHS KOHCOIHIUPOBAHHON KOPHI

Tpemuii mun MM3K Boinensercs B Cymodem nporube u B FOro-3amamHoit wactu ApamoMopcKoit
BIIAJWHBI. bBOJbIIOE YMCIO BETBAIMIMXCS, MEPECEKAIOMIMXCS Pa3ioMOB, HakIOHHBIX rpanun u CCH
(CKBO3BKOPOBBIX CHCTEM HapyIICHHH) CO3JAIOT SYEUCTO-OJNIOUHBIH 00pa3 CHIBHO pa3IpoOiIeHHON
KOHCOJIUIUPOBAaHHOM KOpBl. BHYTpH sdeek Qopma clIOMCTOCTH AyrooOpasHas, JHOO pacxXoIsIasics.
[Ipennonaraercsi, uto MM3K III Tuma B moropckoe Bpems, M TMO3Xe, B HEOT'€H-YETBEPTHYHYIO 3IIOXY
AKTHBH3AaLWU TEKTOHUYECKOTO peknMma, Oblla OXBaueHa MpoLeccaMy aKTUBHOTO pu(TOreHesa, KOraa
LIMPOKO MPOSIBIIIMCH IPOLECCH AMHAMUYECKONH PEKOHCOIMIAINH U I€3UHTErpalliil KOHCOJINIUPOBAaHHON
KOpHI [2, 7].

BcenenctBue pasorpeBa v HEOJHOKPATHOTO MEpEeMENIeHHs] MAHTUHHBIX Macc (0(pHONHUTOB) IIUPOKOE
pasBUTHE TOJNYYMJIM CEHCMHUYECKH MpO3pauHble «OKHa» (pucyHOK 4). B pazmensiommx ux sdyeikax Ha

BCEX YPOBHSX Pa3BUTHI Je(GOPMAIOHHBIC TIPOIIECCHl B YCIOBUIX MOBBIIMICHHOHN IIACTHYHOCTH KOPOBOTO
cybcrpara.
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Pucynok 4 — ['myOunHBI ceiicMuuaeckuii paspe3 mo mpoduiaro 63880387 (111 Tum xopsbr):
1 — oTpakarolue IUIOMALKY; 2 — OIOPHBIE OTPAXKAIOLIUE TOPU30HTHI; 3 — BHYTPUKOPOBBIE OTPAXKAIOLIIE TOPU3OHTHI;
4 — koHTYpHI ceiicmuuecku pacciioeHHod MM3K; 5 — rpanuna Konpana; 6 — rpanuna Puin
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B ©Onokax c III tumom MM3K 3adukcHpoBaHBI 3KCTpEMAbHO BBICOKHE 3HAYEHUS TEIUIOBBIX
notokoB. Ha (ome yBennmueHnbix 3nadeHmii (60-90 MBT/M®) MECTAMH IUIOTHOCTH TEILIOBOTO MOTOKA
npessimaer 90 MT/M” 1o aanHbM FO. H. 3yesa (1986). D10 CBHIETENIBCTBYET O 3HAYHTEILHOM HPOTPEBE
3eMHOH KOpHI U €€ BO3MOXKHOW YacTUYHOW TEPMHUUYECKOW mepepadoTke. [IpocTpaHCTBEHHO 3TH yYacTKH
TATOTEIOT K Ypamo-OMaHCKOMY JIMHEAMEHTY, KOTOpBI paccMaTpHUBaeTCs B KadecTBE IIPOBOJHHUKA
TEIIOMaCCOIEPEHOCA.

Takum 00pa3oM, KOHBEKTHBHBIE CTPYH TEIUIOBBIX IMOTOKOB JEMOHCTPHUPYIOT W30MPaTElIbHOCTh U B
LIEJIOM OIPENENAI0T TEKTOHHYECKYIO MMOABMKHOCTE MM3

Ha cThIke KpyImTHBIX TEKTOHHYECKHX d7eMeHTOB Boctounoro Ycriopra u KOro-3anagroro I[puapanbs
MOSIBISIFOTCSL CHICTEMBl HAKJIOHHBIX PE(IEKTOPOB M TITyOOKHX TOUYEK AUPPAKIUU, TPACCHPYIOUIMXCS OT
BEPXHUX YPOBHEH KOHCOJIMAMPOBAHHOW Kophl BIIOTH 10 II3M (pucyHok 3). OTH cHCTEMBI OTOXKAECTB-
JSIFOTCA C JIMCTPUYECKUMU Pa3iIOMaMH, BAOJIb KOTOPBIX J1e(OPMallMOHHO-IPOYHOCTHBIE CBONCTBA HOPOA
WCIBITBIBAIOT pe3kue Bapuauuu. [IpoTspkeHHOCTh 3TX HapymeHuit gocturaet 20-30 kM, a yroi HakJIoHa
M3MeHseTCA B GOMBIIOM auana3oHe (0T mepeeX emunmi 10 40-55°). Mexanusm nedopMauuy u mepe-
MeIleHus OOoNbIINX OOBEMOB TOPHBIX MOPOA BIONb JIMCTPHUECKHX PAa3IOMOB peau3yeTcs II0A
BO3/I€HCTBUEM TEKTOHUYECKUX U TUAPO-Teoae(OpPMaIIIOHHbBIX HAIPSKEHUH.

AHanornyssle 00BEKTHl XOpomuo u3ydeHbl B PeitHckom u [IpunsTckom rpabeHax, B 30HaX codJie-
HeHus 3anagHo-EBporietickoil mnatdopmel ¢ YpanoM u B IpYrux peruoHax [14].

B psane pailoHOB paccMaTpuBaeMbIX TEPPUTOPUM KOHCOJIUIAMPOBAHHAs KOpa HAa BCIO MOIIHOCTH
pa3opBaHa CKBO3BKOPOBBIMHU cucTeMamu HapyiieHuit (CCH), koTopble KOPHAMHU YXOIST BIUIyOb MaHTHU.
Mupuna CCH moxer npeswimarh 10 kM. 3akOHOMEpHas NPUYPOUYEHHOCTh K OMNPEIETEHHOMY THITY
CTPYKTYp He HaOiromaeTcs.

CCH wuHTepnpeTHpyeTcs Kak 30HbI MUJIOHHUTH3ALNH, 00 KaK KaHajbl, HACHIIIEHHBIE MTPOIYKTaMHU
Marmatusma. [lo 3Tum myTenpoBojaM MOCIEAHHME MOTYT MPOPBIBATHECA B BEPXHHUE CIIOM KOHCOIHIUPO-
BaHHOH KOpHl M cemuMeHToc(epy, B CBOETO poja reoiMHaMudeckue «yoOexuma». B stom cimyuae
IIPOMCXOAUT MEXAaHM3M BS3KOCTHOM WHBEPCHM, HAOJIOJACTCS MECTHBIM MeENaHX C COILyTCTBYIOIIUMH
MpoIeccaMy TUAPOTEPMANBEHON U IepOpMAIIMOHHOM MepepaOdOTKH MOPO/I.

B ocHOBaHMM KOHCONIMAMPOBAHHOIN KOpBI 3ajeraer creuuduyeckas, CIOXHO-TIOCTPOCHHAs Iepe-
xonHas 30Ha Moxo (II3M). Ee xpons (Vr=7,7-7,8 kM/C) yBepeHHO BBIACIAETCS TOJBKO B CTAOMIIBHBIX
0siokax ¢ I TMIIOM KOHCOJIMIMPOBAHHON KOPBI, I'/ie MPUITOAHATA a0 TyouH 34-38 kM. B Gnokax co Il u
III Tumam MM3K oHa ycTaHaBIMBaeTCs MO YIJIOBBIM HECOIJIACHSM U BBICOKHM IUIACTOBBIM CKOPOCTSIM
(7,2-7,8 xm/c). IloBenenue 113M muckoHPOPMHO BHYTPUKOPOBBIM TPAHUIIAM, a TEHE3HC CBS3BIBACTCS C
MarMaTU4eCcKUM MOJCIaNBAHAEM CHH3Y.

Wnoro muenus npunepxusatorcs 0. A. Bonox u E. A. Axumies (1987), cornacHo KoTopsIM 00pa3o-
Banue II13M ces3piBaeTca ¢ merporpaduyeckoil HEOTHOPOAHOCTHIO B OCHOBAHMM KOHCOJIMAMPOBAHHOM
KODBI.

Tonmmuua II13M 3HauMTENBHO H3MEHSETCS B 3aBUCHMOCTH OT THIa KOHCOJUAMPOBAHHOM KOPBI.
B crabunpupIx rnpibax | Tuna ona goBonbHO BbizepxanHa (4-5 kMm). B MM3K III Tuma ycraHOBIECHEI
aHoMaibHO OosbIvie MorTHocTH [13M (10-12 &M).

B nenom yrommenue [13M compoBoxaaercs yTOHEHHEM KOHCOJMAWPOBAHHON KOPBI U Ha00OpOT.
BenencrBue yronenus II3M B KOHCOMMOMpPOBAaHHONW KOpE BO3HHKAET JOMOJIHUTENBHBIM IMpPOrpeB U
JaCTUYHAs PEKPUCTAIUIN3ALMS TOPOA MO BIUAHAEM MOCTYMHAIOIIEr0 U3 MAaHTHUU Pa3orpeToro Marepuana.
Takas curyanus HabmromaeTcs Ha ceBepe LleHTpabHO-Y CTIOPTCKOM CHUCTEMBI IUCIOKAIMK M Ha 3araje
Kyanprm-Kockanuackoro Bana. CrnemoBatenbao, [13M M0KHO paccMaTpuBaTh B Ka4eCTBE CBOCOOPA3HOTO
30HHOT'0 9KpaHa AJIsl [NTyOMHHBIX TEPMUYECKUX TOTOKOB.

Taxum 00pa3oMm, KOHCOTMAMPOBaHHAsA kKopa Boctounoro Yctiopta m FOro-3amamnoro Ilpuapabs
XapakTepu3yeTcsl CIIOKHBIM codeTaHueM Tpex TurnoB MM3K, HIMpOKUM pa3BUTHEM JHCTPHUUECKHUX
pazinomoB 1 CCH. Bce oHM IHarHOCTHPYIOT 3HAUNUTENbHbIE BapUallii €0 JMHAMHUECKUX HaMpsKeHUH BO
BPEMEHH U IPOCTPAHCTBE.

B koHTekcTe mMOCIeAHEro BIOJHE OOOCHOBAHHBIM BBIMJISIIUT MPEANOJOKEHHE TOro, 4TO peo-
JIOTHYECKasl PacCIOCHHOCTh KOHCOJUAMPOBAHHOM KOpPBI SBISETCS MPENNOCHUIKON €€ TEeKTOHHYECKOH
paccioeHHOCTH. B 3TOM ciyuyae oOpa3oBaHHME TEKTOHMYECKHX IOKPOBOB Pa3HOM INIyOMHHOCTH C HX
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OTCIIaBaHMEM B KOHCOJHIWPOBAHHOW Kope, ocamouHoM dexie u [ICD momywaror jormueckoe oObsc-
HEHHeE.

CHeHOBaTeHLHO, MOXXHO YTBCPXKIATh O INMPUYHMHHO-CICACTBCHHBIX U MPOCTPAHCTBCHHO-BPEMCHHBIX
CBSI3SIX PEOJIOTHH KOHCOJIMTUPOBAHHON KOPBI U CTPYKTYpPHO-(DOPMAIMOHHOTO COCTaBa MEPEKPHIBAOIIUX
€& KOMIUIEKCOB ocamoyHoro yexia u [1CD.

B reo6mokax ¢ MM3K I tuma HaOroaeTcss MUHIMaTbHAs HapymeHHOCTh [1CD u ocagodHoro yexia
TEKTOHO-MarMaTUYECKUMHU JIUCIOKALMSAMU, YCTaHOBJICHBI cnabo nuddepeHIrpoBaHHbIC U CIA0OUHTCH-
CUBHBIC TPAaBUTAIMOHHBIE W T€OMATHUTHBIE aHOMAJIHH, HEOOJIBIINE aMIUIUTYIb HOBEHIIMX IBMIKEHUH
3emHoi kopsl (H/I3K), BEIsSIBIICHBI HEDTEra30MpOsSBICHUS U pa3BelaHbl MECTOPOXKICHUS YB B 0CaqodHBIX
KOMIUIEKCAX CeIUMEHTOC(EPhI (PUCYHOK 5).
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Pucynok 5 — Cxema KOppeISIIH THIIOB KOHCOJMUANPOBAHHON KOPHI ¢ HE(PTETaomposSBICHUAMU:
1 — I tum MM3K; 2 — [ THI ¢ coxpameHHOi MOKHOCTBIO ceiicMIdecKH po3pavyHoro staxa; 3 — Il tum MM3K; 4 — 111 Tunm MM3K;
5 — PaiioHBI KOHIIEHTPALUH JINCTpUIECKUX cOpocoB; 6 — HedreraszonpossieHus B TOIOPCKUX KOMIUIEKCAX MOPO/.
I-V nporu6sr: I. Camckuit. II. KocOynakckuit. I1I. Bapcakensmeckuit. IV. Cynounii. V. AccakeayqaHCKHHA.
VI. Akrymcykckas. VIL. LentpansnoeY croprekas cuctemsl aucinokanuii. VIII. Kyansim-KockanuHckuii Ban

B reo6mokax ¢ MM3K Il Tumna Hanpsi>keHHOCTD TPaBUTAIIMOHHBIX M MATHUTHBIX aHOMAJIAN JOCTUTAET
aHOMaJIbHO OOJNBIIMX BENWYHMH. YBenuueHHble amMruinTyasl H/A3K momoxuTenbHOTO 3HaKa 34ech Co-
MPOBOXKIAIOTCS JACQOPMUPOBAHHOCTRIO W peaylupoBaHHOCThI0 [ICD W ocamouHOro 4vexyia TEKTOHO-
MarmMaTH4eCKUMH U Pa3phIBHBIMH TUCIOKausaMu. HedrerasonpossieHns 31eck He YCTaHOBJICHEI.

I'eo6o0ku ¢ 111 Tnmom MM3K oTiaudaroTcss MUHUMyMaMHi B TPAaBUTAIIMOHHBIX U MarHUTHBIX ITOJISIX
(OCITOKHEHHBIC HEOOJBIIMMUA MaKCUMYyMYMH), UHTCHCUBHBIMU MPOTHOaHUSMH B HEOTCH-YETBEPTUUYHOE
BpeMs M YBEIMYEHHBIMH TOJIIMHAMHU ME3030MCKHX OTJIOXKEHHH. 3/1eCh ke (PUKCUPYIOTCS yBEITUYCHUE
MoTMTHOCTeH Bcex ctpaTtoHoB [ICD ¢ oOmieit ToammuHON 10 8§ KM, OTIUYAIOIINXCS MOJIOTOH CIOUCTOCTHIO
[9]. Ilo-BuamMoMy, B 3THX TeoOJIOKaX IPOUCXOIWJIO YHACJIEAOBAaHHOM NpOrHOaHMe M UX HYXHO
paccMaTpHUBaTh KaK UCTOPUYECKUE JCTOLICHTPHI.

B ropckux OTIOXKEHHSIX 3TUX TE€OOJIOKOB BBHISBICHH MHOTOYHCIICHHBIE He(Tera3onposBlieHUS,
pasBeaHbl KpyIHBIC W CPEAHHE IO 3amacaMm MaecTopoxkaeHus rasa. Ilpeamomnaraercs, uto MM3K 111
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THTIA B JIOIOPCKOE BpeMsl Obllla OXBa4yeHa MPOIeCCaMUi aKTUBHOTO pU(TOreHe3a, KOr/a IMIMPOKO MPOSBH-
JUCHh TMPOIECCH AWHAMUYECKON peKkoHcomumanun. llepcrnekTuBel He(pTera3oHOCHOCTH TOCIEIHETO
MMpEACTOUT €1I€C BhIACHUTD.

B 3aknrodeHuu mpepcTaBisgeTcs BO3MOXKHBIM CIENaTh BBIBOA O TOM, YTO Je(OpMaIlMOHHO-HAIps-
JKEHHOE COCTOSHHUE KOHCOJHIUPOBAHHOW KOPBI PACCMOTPEHHBIX TEPPUTOPHH MPSIMBIM 00pa3oM ompe-
JIeNeT ¥ KOHTPOJIUPYET OCOOCHHOCTH 3BOJIOIMOHHOTO PAa3BUTHS W CTPYKTYPHO-BEIIECTBEHHBIN OOJIHMK
ocamouy”Horo yexja u [ICD, a Taxke W MHOTEHIHUANT €ro MPOAYKTHUBHOCTH. CleaoBaTelnbHO, JaHHBIN
JUATHOCTUYECKUI TPU3HAK MOXKHO TOJOXHUTh B OCHOBY JUISA IIPOBEICHHs HE(TEra3zoreoJorudaecKoro
palilOHUPOBaHMUS MO CTENEHU IMEePCIEeKTUBHOCTH TEeppUTOpUil. PesynapTaThl Takoro paioHUPOBaHUSA
PEKOMEHIYETCsl YUYUTHIBATh PH TNIAHUPOBAHUH I'€0JI0TOpa3BeA0YHBIX padoT Ha HE(PTh U Ta3.
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CEICMHUKAJIBIK MOJEJIbJEP, TEOJE®OPMAUSIBIK
KEPHEYJIIH PEOJIOTMSI MEH TEQOIMHAMUKAKACHI

A. E. 90eTo0B, I'. A. ’Kpuikbp10aeBa, T. K. KbLakbi0aeB
K. U. CorbaeB aTbinaarsl Kazak YIATTHIK TEXHUKAJIBIK YHUBEpCUTETI, AnMaThl, Kazakcran

Tipek ce3aep: HbIKTaNFaH jXep KbIPTHICH,, Moxo OeTkeili, reogeopManysIbIK KEPHEY, TEKTOHUKAIIBIK KOM-
IIpeccusi, KaTIapibl-KapbUIbIMIBI IUCIOKAIUSIIAP, XKBUTYy aFbIHBIHBIH (IIYKTAIMACH], KabaT CyOCTpaThIHBIH TYTKBIP-
JIBIFBI JKOHE OCAJIJIBIFBI, JIUCTPUKAIIBIK XKAPBUIBIM, KabaTTaH ©TeTiH Oy3bUIbIC Xyiieci, pudTorenes, Ae3UHTETPALIMs,
TEKTOHA-MarMajblK JUCIOKAIMs, IIeTiHAl THIC, apaliblk KYPBUIBIMABIK Ka0aT, MyHail-ra3 TeoJIoTHsUIBIK ayJaHzaay,
MYHai-Ta3 i3aey KyMbICTaphl.

Annoranus. Iereic YcTipt xoHe OHTYCTiK-BaThic ApamMaHBIHBIH HBIKTAalFaH JKep KBIPTBICBIHIA KaTHap-
JIAHFaH JKOHE KOeIKa0aTThl KaIBIHABIFBl aWKbIHAANagbl. Byl yakpIT *KOHE KEHICTIK OOMBIHINA JKBIITYy arbIHBIHBIH
(urykTanuscel MEH reofe(opMalHsIIbIK KEPHEY OpiciMeH, COHBIMEH KaTap, TOMEHHEH MarMaJblK KaTlapiaHyMeH
CHUIMATTANAIbI.

TexkTOHMKaNIBIK KYLITiH AOPEKECiHe yKOHE HBIKTaJIFaH JKeP KbIPTHICHIHBIH IIAaFbUIABIPFBIMITHIK epeKIIeiKTepi
OOMBIHIIIA OCBI aliMaKTap/ia OHBIH YII TYpi axbiparbuiaabl. Osap reoIuHAMUKAIIBIK KEPHEYIIH MaHbI3Ibl BapHAIIHS-
JIAPBIH YaKbIT )KOHE KEHICTIKTE KOPBITHIHIBLIAN I )KOHE JKaPhUIBIM 30HAJIAPBIHIAFbI KATTHI METaMOP(GHU3M JKOHE ocall
MaKpOCKOJIAbI AehOopMaliisi apKbLIbI XKY3€ere acaThlH dp JAEHIeHeri KaTmapibl->KapblIbIM/Ibl JUCIOKalMsuIap Kapac-
TBIPBUIFaH.

TeKTOHMKAIIBIK KO3FaJIMalbl TeOKYPBUIBIM KaFbIHAaH KOHBEKIMSIIBI JKbITY arbIHBIHBIH JKOHE I'€0JUHAMHUKAJIBIK
JKYKTEMeNep dCepiHeH KBIPTHIC CyOCTpaTHIHAAFBI aFbIC YKOHE YIKEHMACIITAOTHI y3UTicTepi OONFRI3ATHIH OipHeme
KeJIeMZIeT] TeKTOHUKAIBIK KYMTEepAiH IuGGEpeHIISIAR Opici HBIKTaFaH JKep KBIPTHICHIHBIH T'€OJOTHSIIBIK JKOHE
TEKTOHHUKAJIBIK Ka0aTTapbIH HEeTi31eiIi.

KopbIThIHABLTAl KeJle, HBIKTalFaH Kep KbIPTHICHIHBIH Ae(OpMAalMsIbl-KepHEYi KarJaibl INOTiHAl THICTBIH
KYPBUIBIMIBIK-3aTTall KECKiHIH JKOHE KYPBUIBIMABIK 3TaX apaliblK , SBOIIOLMSUIBIK AaMy €pPEKIIENiKTepiH, COHBIMEH
Karap MyHaWTa3IbUIBIK MTOTCHIMAJIBIH KaJaFalaiiibl jKoHEe aHBIKTaiAbl. MyHal-Ta3qsl i37ey KYMBICTaphIH K00a-
Jlay/ia eCKepyre YChIHBUIATHIH HOTIIKelep MyHal-ra3 bl Te0JI0TMsUIbIK ayJaHAaCThIPY/Ibl )KYPTi3y YILUIH HETi3 peTiHae
JIUArHOCTUKAIBIK OEJri peTiH/e anyra 00abl.

Tlocmynuna 04.02.2015 2.
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