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Heap uccienoBaHus — YCTaHOBJICHHE IWHAMHUKHA M KHHEMAaTHKH ()OPMHPOBAHUS HOBEUIINX CTPYKTYp
BOCTOKa Pycckoil TIIUTHI U aHAIU3 HAaNpaBJICHUI MCIIOJIB30BaHMS 3TUX JAHHBIX U1 PEIIEHHs PErHOHAIbHBIX,
(hyHAaMEHTAIBHBIX ¥ NPUKIAAHBIX 3a/1a9. MeToauKAa: KOMIBIOTEPU3UPOBAHHBIN CTPYKTYPHO-KHHEMAaTHIECKUH
aHAJIM3 MAacCOBBIX 3aMEPOB ME30CTPYKTYPHBIX KHHEMATHYECKHX HHIMKATOPOB (3€pKaJl CKOJBKCHHUS, KWI U
T.II.), TIPOBOJMMBIH B COIIOCTaBJICHHM C PE3YJNbTaTaMH MaKpPOCTPYKTYPHBIX HaONIOAEHWH M reosoro-reodu-
3WYECKUMH JaHHBIMH. Pe3ybTaThbl: OCHOBHOW pe3ynbTaT — KapTorpaduyeckas PEeKOHCTPYKIHS HOBEHINIETO
noJist HanpsbkeHu Pycckoit muTel U Ypana. Ee conocraBieHue ¢ ApyruMU JaHHBIMU O AMHAMHUKE HOBEMIIMX
JCIIoKanui Ha ruiaTdopMe MPUBOIUT K CIEAYIOIIUM BBIBOAAM: 1) MPOCTPAaHCTBEHHbIE BapHallMK ATOTO IOJIS
OTpaXKaloT JaBlieHHEe Ha IIaT(GOPMY CTPECCOB, UCXOJLIMX OT KOJUIM3MOHHOTO oporeHa KaBkaza-Komernara u
BHYTPUIUIMTHOTO JIMHEHHOIO IOJHATHS HOBEHIIEro Ypaya, CBA3aHHOIO C lLleHTpallbHOa3MaTCKOMl 30HOHU
KOJUIM3UM; 2) TPH TPOXOXKICHUH Yepe3 HEOJHOPOAHYIO KOpY IIaT(OpMbl KOJUIM3UOHHBIE HANPSHKEHHS
MCKaXKaJIMCh: B BEPTHKAJIBHOM pa3pe3e ckaTue (0COOCHHO B CIBHIOBOM CTpPECC-PEKHME) CHHIKAIOCh BBEPX H
JlaKe 3aMeIlaNoch PacTsHKEHHEM Hal PacTyIMMM KO3bIpbKaMHU HAJBUTOB U BEPIIMHAMH BaJlOB, & B IUIAHOBOM
MPOEKIMH CXaThe (B TOM 4YHCIie, B CABHTOBOM PEXHMME) BO3PAcTalo B aBJaKOreHax; 3) IMOJydeHHBIC JaHHBIC
MOKAa3bIBAIOT IrOpa3o OOJIbIEe, YeM 3TO CUMTANIOCh paHee, y4acTHe CIIBUTOBOTO CTpecc-pexuMa B TITyOMHHOM
CTPYKTYpe; KPOME TOT0, YCTAHOBJIEHBI OOLIMPHBIC JIOMEHBI T'OPHU30HTAJILHOTO DPACTSHKEHHUsS, OCOOCHHO Ha
TpaHMIaX aHTEKIIN3 U CUHEKJIN3; 4) B METOIMYECKOM IUIaHEe, PE3yIbTaThl pEKOHCTPYKIINH, CACTaHHON Ha OCHOBE
aHaJIM3a JaHHBIX Pa3HOro maciuraba U THIIAa — MaTepUalioB Makpo-, Me30- U MOPPOCTPYKTYPHBIX HaOIIOICHHH,
OPUHLMIIAAIBHO HE MPOTUBOPEYAT, HO JOHOJHAT JApyr napyra. IIpuMmeHseMble B KOMIUIEKCE, OHHU
MPEJOCTaBIAIOT HauboJjiee MOJHYI KapTHHY HOBEHIIEro HampshKeHHOTo cocTosHus. HayyHasi HoBH3Ha
UCCJIEIOBaHMs, NPEXKAE BCEro, ONPENEsIeTcs TEM, YTO OCYIIECTBJICHHAs Ha OCHOBE YKAa3aHHOM METOJUKH
KOMIIBIOTEPHAs] PEKOHCTPYKLMS IOJI HANPSKEHUN BIIEPBBIE IPEICTABISETCS HE TONBKO JI TEPPUTOPUU
Pycckoli miuTel, HO ¥ BooOLIe /IS I1aTGOpM (KOTOpBIE; B OTIMYHE OT OPOTEHOB, B 3TOM OTHOIIEHHU HU3y4YEHBI
HEJIOCTATOYHO). JlaHHAS PEKOHCTPYKIUS — HOBBIH MH()OPMAIMOHHBIH JOKyMEHT, KOTOPBIl MOTYT HCIIOJIb30BaTh
CIELUAINCTBl CaMOro pasHoro mnpodwisi M TeopeTHdeckux mnpennoureHuil. IlpakTuyeckass 3HAYNMOCTB:
pe3ysbTaThl paboThl MOTYT HMPUMEHSITHCS B NPHUKIAIHBIX LEJSAX — JUIl YTOUYHEHHS KHHEMAaTHKH HM3BECTHBIX
pa3phIBOB, OCOOCHHO BBISBICHHS C/ABUTOBBIX CMEIIEHMH M XapaKTEPUCTUKU TIIyOMHHBIX CTPYKTYypHO-
JMHAMHYECKUX 00CTaHOBOK, a TaK)Ke JUIS ONPEAEIeHUs CTPYKTYPHOH MPUYPOUESHHOCTH BHYTPUILIAT()OPMEHHBIX
3eMJIETPSICEHUI U OLEHKU F€09KOJIOTHUECKUX ONACHOCTEH, CBA3aHHBIX C COBPEMEHHBIMH JIBUXKEHUSIMH.

Beeoenue CTPYKTYp IO CHX IIOp BBI3bIBAET AKTUBHBIE JUCKYC-
cun. HesicHBIM ocTaeTcd uX BKIaJA B CYMMAapHYIO
CTPYKTYpY 4exja u (pyHAaMeHTa IIaTOpPMbL: HHOTIa
OH BOOOIIe HITHOPHUPYETCS THO0, HAIPOTHUB, HENIPABO-
MEpHO IpeyBenuuuBaeTca. [loBblIeHHOE BHHMaHME
yAeIsleTCs HaJBUTaM, XOTs BCTPEUarOTCS TaKkKe

IIpenmer crathm — pAWHAMHKA (OPMHPOBAHUS
KaifHO30MCKOH CTPYKTYpHI IUIAT(GOPMEHHOW TeppH-
TOopuM BocToka Pycckoit miutel u Ypana. Pazsutsie
31eCh IUIMKaTHBHBIE [UCJIOKALMU HEBEIUKU 110
aMIUIMTYy/le: HAKJIOH CJIOEB peko npesbimaet 10-20".

OnHako, UMEHHO KaillHO30MCKHE NIBUXKEHUS ompejie-
JTUITU penbed BCeW 3TOH 00JacTH, a TakkKe COBpe-
MEHHOE€ CTPOCHHME OCaJOYHBIX MECTOPOKICHUI
MOJIE3HBIX UCKOMAeMbIX. Mexay TeM, MpUpoaa dTUX

caBurd U cOpocel. CTPYKTYpHl pPacTsDKEHHS YacTo
BOOOIIlE WTHOPHPYIOTCS, XOTS, MO HAIIMM HaOIIro-
JICHUSAM, y4YacTKM PACTSDKEHHsS paclpOCTpPaHEHBI HE
MEHE€e IIHPOKO.
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I'eomnoris

OcoOble criopsl MAYT O TNOBOXY OOpa3oBaHHSA
mucnokanuid. Yame Bcero, OHH  OOBSCHSIOTCS
TOPM3OHTANBHBIM CkaTueM [['ymenko u mp., 1999;
Kazanues, Kazanuesa, 2001; KamanernunoB u ap.,
1979; Konm u ap., 2004, 2005; Kopuemarun, Emer,
1976; JleonoB u ap, 2001; HoBelimas TekToHHKA...,
2006; Tpodumos, 2014; Nikishin et al., 1996; Sim et
al., 1999; Sobornov, 1995], HO mpuM 3TOM BHI-
CKa3bIBAOTCS PAa3HbIC MHCHHS TI0 MOBOAY MPHPOJIBI
C)KMMAIOIIUX HAMPSOKCHHUNA: CBS3aHBI JU OHH C JIBH-
JKCHHEM JIMTOC()EPHBIX IUIMT WIA K€ C MECTHBIMH
BHYTPUIUITUTHBIMU HCTOYHHUKAMH.

IIpennoYTUTEILHO PACCMATPHUBAIOTCSA TaK HA3bI-
BaeMmbie yaaieHHsie ctpecchl (far fields, far stresses),
HCXOJAIINE OT aKTUBHBIX T'PAaHUII IUTUT, HO TIPH 3TOM
BBICKA3bIBAIOTCS JHAMETPAbHBIC MHCHHS IO TIOBOIY
KOHKPETHBIX HCTOYHHKOB. WX CBS3BIBAIOT TO C
KOJUIM3UEH Ha 10’KHOM rpanuue EBpasuilckoil minTel
[Komm, 1997, 2004; JleonoB u ap., 2001; Nikishin et
al., 1999], a To u ¢ JaBICHUEM OT 30HBI CIIPEIAMHTa Ha
cesepe [['ymenko, 1999; Konoasxusiii, 2010; Sim et
al., 1999]. OaHOBpPEMEHHO HEKOTOPbIC aBTOPHUTETHBIC
HCCIICIOBATEM IIOJIaraloT, dTO Mepeaada Hampsi-
JKeHui Ha cToiib Oonbmue (6omee 1000 kM) paccto-
SHUSL OT TPaHUI[ IUIMT BOOOIIE HEBO3MOXHA (HU3H-
yecku [KoponoBckuii, demuna, 1999, 10. JI. Pe-
Gerkuii (ycrHoe coobiienue)].

IIpoTuBOpeuns B CymIeCTBEHHOH Mepe BBI3BAHBI
HEIOCTaTKOM 3HAHWH O OUHAMHKE (HOPMHUpPOBAHHS
YKa3aHHBIX CTPYKTYp — €CIIM HE CYHTATh CIUHUYHBIX,
HO sIpkuX paboT o Tumany, JloHOAcCy U OTIENEHBIM
MecTaM MOCKOBCKOW CHHEKIHM3bl [['yIIEeHKO u JIp.
1999; Cum, 1996; Sim et al., 1999]. Mexnay tem, otH
pabOThI TOKa3ajil BO3MOXKHOCTh MPUMEHCHUS B
YCIOBHSX IUIAT(OPMEHHOTO YeXja METOIUK, OCHO-
BaHHBIX Ha (UKCAI[MM OPUCHTHUPOBKH KHHEMATH-
YECKUX WHIUKATOPOB ME30TEKTOHHYECKOTO MACII-
Taba: 3epkad U OOpO3I CKOJNBKEHUS, KW, CTHIIO-
JUTOB ® T.I. [lpeacraBUTEeNbHBIC KHHEMATHYCCKHE
WHINKATOPBl BCTPEYAIOTCS TMOBCEMECTHO H, KpOMeE
TOT0, KaK MOKAa3aHO HaMH, IIHPOKO IPUCYTCTBYIOT H B
CI1abOCIIEMEHTHPOBAHHBIX mopoJ1ax BEPXHETO
Me3o030s1-kaiiHo30s1 [Komm, 2004, 2005; Komm, Tse-
putunoBa, 2001; Konm u ap., 2008, 2010] — uto
MO3BOJSIET TIOYTH HANPSIMYK HM3y4aTh HMEHHO
KaifHO30MCKHUe JeopMariim.

Kak u3BecTHO, CTAaTUCTUUECKUN aHAJIM3 MACCOBBIX
3aMEpPOB TAaKMX ME30CTPYKTYp II0O3BOJIIET TOYHO
OIICHUTHh OCHOBHBIC MapaMeTPhI HANPSHKEHUIN: OPUCH-
TAIMIO ¥ HAaKJIOH WX TJIABHBIX OCEH, XapakTep crpecc-
pexuMa (cKaTHe, pacTsKEHUE WK CIBUT, U JIp.) H, B
UTOTE, COCTABUTH KapThl TPACKTOPUH HAIMPSKCHHUN
pa3HOro 3HakKa.

Ienb uccneoosanuii

TakuM 00pa3oM, TJIABHOH IENBIO MPOBEISHHBIX
HCCIIEIOBAaHUH MOJKHO HAa3BaTh CO3JaHHWE IPEXKAe
OTCYTCTBOBABIIEH, €IMHOW U BHYTPEHHE COIJIACcO-
BAHHOM, KApTHUHBI TOJISI KAaWHO30WCKUX HampsDKe-
Hutt/neopmaruii. Co3gaHuIo MOAOOHOW PEKOHCTPYK-

MM CrIocOOCTBOBAJIO TO, YTO aBTOpPaMu coOpaH
YHUKAJIbHBIH MAacCUB ME30CTPYKTYPHBIX JaHHBIX,
HacuuThBaromuii 6omee 12 000 moNeBBIX 3aMepoB
KMHEMaTHYeCKUX MapkepoB. [Ipm sTOoM, dYTO oOCO-
OCHHO Ba)KHO ISl HAIIMX LieJei, 3HAaYNTEIbHAs 9acTh
3TOr0 Marepuaga KacaeTcs BEPXHEME3030MCKUX H
KafHO30HCKUX MOPOI, TO €CTh OH OOJBIIEH YacThIO
XapaKTepU3yeT MMEHHO KallHO30MCKOE I0Jie Hampsi-
JKEHUH W CONyTCTBYIOIIMX UM Jedopmanuii, a
3aMepsl B IOPOJax HEOreHa-KBapTepa yKe HalpsiMylo
OTHOCATCS K HOBEHILIEMY 3Taly.

Ora riaBHas 1eib paboThl — CO3/IaHNE €IMHOMN JUTs
BCEH TEPPUTOPUH KapTorpadguyeckoil peKOHCTPYKIHN
HaNpsKEHHOTO COCTOSIHMA — BKJIIOYAla CIIEAYIOIIHe
3agaqn: 1) ompenereHNe MECTOIONOXKEHUS HCTOYHH-
KOB JEHCTBOBABIINX CTPECCOB M MPOBEPKa MPECTaB-
JeHUH 00 aKTHBHOHM POJIM yHaJIEHHBIX CTPECCOB, HC-
XOMAIIUX OT TPaHUI JUTOC(HEPHBIX IUIUT, 2) BBLIC-
HEHHWE  y4JacTUs  BHYTPUIUIUTHBIX  HCTOYHHKOB
HaNpspKeHUH, CO37aBaeéMbIX IPEBHHMHU CTPYKTypaMH
paHra aHTeKJIM3 U CHHEKIIN3; 3) YCTaHOBJICHUE
BEPTUKAIbHBIX BapUallMi II0JA HANPSDKCHUMH, €ro
BO3MOXXHBIX W3MEHEHHH C TIIyOWHOIl M, TakuM oOpa-
30M, OINpeneleHHe IPU3HAKOB JAWHAMHMYECKOH pac-
CJIOGHHOCTH JHTOC(Epsl IaThopmel; 4) pazpaboTka
HaNpaBJICHUH HCIIOIb30BAHHUS IOJYYCHHBIX IaHHBIX
JUISl peICHHs TPHUKIATHBIX 337ad; 5) MCCIeoBaHUE
MH()OPMATUBHOCTH KaXJOT'O H3 HCHOIB30BAHHBIX
METOJIOB ¥ BO3MOXKHOCTH X KOMIUIEKCHPOBAHUSI.

Ilpumensnemvie memoowt

B xome wmccrnemoBaHHSA WCIOIB30BAIHCh TPAIH-
[IMOHHBIE CTPYKTYPHO-T€OJOTUIECKIE METOIbI, MOJTU-
GuIMpoBaHHbBIE HAMHU IS CIENU(PUUCCKUX YCIOBHMA
iatrgopmMenHoi reoxnHamuku. [Ipexzae Bcero, 3to
ME30CTPYKTYPHBIE MOIXO/bI, OCHOBAHHBIE HA PETUCT-
panmu 3JIeMEHTOB 3ajieraHusl HaOJrofaeMbIX B OOHa-
KEHUH KHMHEMaTUYeCKUX HHIUKATOPOB PAa3HOTO Me-
XaHWYECKOTO THIIA: OTPBIBOB (IIPEIMOYTHTEIBHO 3a-
MTOJTHEHHBIX JKWJIAMH), CKOJIOB (3€pKall CKOJB)KCHUS)
U CTIJIOJINTOBBIX IBOB. Pe3ynbTaTsl 00pabOTKH 3TOTO
MaTepHualia JaroT HauOojee TOYHYI0 HH(POPMAIHIO O
mapameTpax IONil HamnpsDKeHUH. YYHTHIBalach W
KAHEMATHKa KPYIHBIX (Makpo-) CTPYKTYp — IIpH
YCIIOBHH, YTO MOCIETHSS TOCTOBEPHO JT0Ka3aHa.

I'eonormyueckue ycioBus paccMaTpHUBaeMOil iat-
(OpPMEHHOW TEPPUTOPHH TIO3BOJISIOT JHUIIL B OYEHBb
MIUPOKUX TIpeleyax JaTUpPOBaTh BpeMs JCUCTBUSA
HanpspkeHui. Hamboslee KOpPpeKTHO cuUMTaTh UX
MOCTNAJICO30MCKUMH WJIM, @ B HEKOTOPBIX MECTax,
MIOCTME3030MCKMMH — XOTA Ha TMpuUMepe psaa
00BEKTOB HaMU OBUIO IIOKa3aHO, YTO ME30CTPYK-
TypHblEe NapareHe3bl, YCTAaHOBJIEHHbIE [UJIsI TMAJeo-
30HCKHX MOPOJ IIaT(HOPMEHHOTO Y€XJIa, COBIMAIAIOT
C TakOBBIMM B TMOpOJax TMO3JHEr0 Me30305 H
kaitro3os [Korm, 2004; Korm u ap., 2008].

Takum oOpa3om, eciu TOBOPUTH O Hamboee
Y3KOM BEpPOSATHOM BpPEMEHHOM HWHTEpBAJE, TO
TAaKOBBIM JJISi BCETO PETHOHA B IIEJIOM OKa3BIBACTCS
Bech KaitH030#. IIpm sTom, B Hamieidl 6aze JaHHBIX
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MPUCYTCTBYIOT PE3yJbTAThl, MOIYYCHHBIC KaK ISt
MOPOJI, WCIBITABIIAX HMHTCHCUBHYIO JIAPaMUICKYIO
(Mloubacc) wmM MO3MHEKAWHO30MCKy0  (TTascoTeH
VYpana u [lonbacca) nedopmanuro, Tak 1 JepOpMHPO-
BaBILUXCS TOJBKO B KOHIIE IUIMOLIEHA-KBapTepe (OT-
JIeTIbHBIE TOUKHU BBIXO/IA OPO/I BEPXHETO MITHOIICHA).

B ycrnoBHsSX TaKOro HEIOCTATKA JAHHBIX O TE0JIO0-
FHYECKOM BO3pacTe KUHEMATHYECKHX WHIUKATOPOB
JUIS W3Y4YCHHS HANpPsHDKEHHOTO COCTOSHHS [IMO3JHE-
TUTMOIICH-YETBCPTUYHBIX  JBIKCHUN (KOTOpBIC Ha
coceaneM bonbmiom KaBkasze ObuTH Kak pa3 Haubojee
MOIITHBIMH) HAMH M3YYaJIHCh COJICPIKAIUC KHHEMATH-
YECKyl0 MH(pOPMAIMIO YEPTHl PUCYHKOB THIIPOCETH.
st 3TOr0 MpPUMEHSIIOCh AeH(pPUPOBAHUE OTKPHI-
THIX TONOKAapT W NH(QPOBEIX MOIeNeH pembeda
(DEM).

Bce 3T MeToaruecKue Mpoueaypbl IPOBOIUIHCEH
B KOMIUIEKCE, U UX PE3yJIbTAThl CPABHUBAIUCH MEXKIY
co0oli ¢ 1enpl0 TOOUThCS MaKCHUMAaJIbHON HWH(pOpMa-
TUBHOCTH MPHUMEHSEMBIX METOJIOB U, OJHOBPEMEHHO,
OTIPEJICNIUTH “‘pa3pelraroinyo CIOCOOHOCTh KaKI0TO
U3 HUX.

CymMmapHoe no3iHeKaiiHo30licKkoe moJie
HANpsiKeHUi/ nepopManuii Mo KHHeMaTHKe
MAaKPOCTPYKTYp

PesynbraTel QMHAMHYECKOTO aHANM3a MakKpo-
CTPYKTYp U 00pa3yeMbIX HMH COUYETaHHH OCBEIAINChH
Hamu panee [Komm, 2004], HO 31ech BBIIEIUM €ro
MOJNIOKCHUS, HEOOXOIAWMBIE Ml CPaBHEHUS C
ME30CTPYKTYpHMH JaHHBIMU.

Bo-nepBbIX, 3TO CBEICHUS O KMHEMAaTHKE H3BECT-
HBIX Pa3pblBOB. B mpezenax HacToswieil TEppUTOpPUU
0oOHapy>XeHB! JU3BIOHKTHUBBl BCEX KHHEMAaTHYECKUX
TUIIOB, YTO YK€ IIO3BOJISIET IIPOBECTH INHIOTHOE
palioHUpOBaHUE MO TUIY NOJ HanpsbkeHui. s tex
J)K€ YYacTKOB, I/I€ TaKHE CBEICHMS OTCYTCTBYIOT,
UCIIOJIB30BAIUCh TPOCTPAHCTBEHHBIE COOTHOLIECHHUS
pa3sHOHANPaBIEHHBIX 1aTGOpMEHHBIX BaJIOB,
(iexcyp W Ipyrux IUIMKATUBHBIX JIMHEHHBIX CTPYK-
Typ, YKa3bIBalOIUE HA MX KHHEMATHUYECKYIO COIps-
JKeHHOCTh. [lomoOHble coueTaHus IMIaATPOPMEHHBIX
CTPYKTYp, Kak OKa3aJloCb, 4YaCTO COOTBETCTBYIOT
CTPYKTYPHBIM  pHCyHKaMm (110  TE€PMHHOJOTHHU
A. B. JlykesnoBa [1991]), xoTopsle MOryT nath
WHPOPMALIMIO O COTJIACOBAaHHBIX TOPH30HTAIBHBIX
MepEeMEIEHHSIX, TMPOUCXOAANINX MPU CTPECC-PEKH-
Max pa3HOTO TUHA (CXKAaTHs, PACTSHKEHUS WITH CIBUTA).
HaOmronennss Takoro poja IO3BOJAIOT HPOTHO-
3UpoBaTh Ha IUIATGOpME BO3MOXHBIH Xapakrep
peruoHajsbHOro (M TIyOMHHOrO?) HAMPSHKSHHOTO
cocrosinus [Komm, 1997, 2004].

Bo-BTOpBIX, MAaKPOCTPYKTYpHBIE JaHHBIE HEOOXO-
JUMO HCIOJIb30BaTh IPH MOMBITKAX 3KCTPANOJISLUN
ME30CTPYKTYpPHBIX ~ JaHHBIX (TI0  OMpEJeNICHHIO,
MOJTy9aeMBIX TOJBKO HA CaMOM 3eMHOH MOBEPXHOCTH)
Ha TIyOWHy. 31€Ch Ba)XHO YYHTHIBATh BO3MOJXKHBIC
N3MEHEHNS KUHEMAaTHKH CTPYKTYP B BEPTHKAIEHOM
paspese U POSABIEHUS CTPYKTYPHOW AUCTapMOHUH.
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OO0pa3zoBaBmiecss TPU CKATHH 830pPOCbl U HA-
Oguzu, TONTBEP)KICHHBIE CHEMKOH H OypeHHeM,
BCTPEYAIOTCS HA MOBEPXHOCTH 4UAIle CIABHIOB H
cOpOoCOB W, KpOME TOrO, HMEIOT HaHOOJIBIIYIO
aMIUIATYQy. OTO SBWJIOCH TNPHYMHON pacmpocTpa-
HEHHOTO MHEHHS O TOM, YTO pa3pbIBBl JaHHOU
KaTeropuu ONpPeeNoT U INIaBHBIM CTUNIb CTPYKTYpPHI
Ha riy6une [Kasanues, Kaszannesa, 2001; Tpohumos,
2014; u MH. 1p.]).

BonbIIMHCTBO HAJABUIOB IPUYPOUEHBI K T'PaHULIAM
AKTUBU3UPOBAHHBIX MOHATHH TepIMHCKO-
KHUMMEpHHCKOTO  (yHIAaMEHTa, BUAUMO, Ooiee
MOOWIIBHOTO TI0 CPaBHEHHUIO C JTOKEeMOPHUHCKHAM: OHH
oOHapyxeHbl BAOJNb OoproB VYpama n JloHEUKOro
CKJIQIYaTOrO COOPYKEHHUS B MX HOBEHIIMX I'PaHUIAX.
B uentpe xe Pycckoll miauThL, TO€ Ha BEPXHUM
ME30301-30I1eH MecTaMH HAJBHTaeTcs JTOKeMOpwHiic-
Kuil (QyHAaMeHT, enuHWYHble B30Opockl — JKury-
neBckuil u CapaToBCKuil — OBICTPO yracalT BBepX,
3amemasch (¢uiekcypamu. IIpm 3TOM BBISIBICHHBIC
BHYTpH IIaT(opMbl B30OPOCHI HUKAaK HE CBS3aHBI HU C
IUIAHOM, HHM C KOHTypaMH WJIM 3HAaKOM JIOKeMO-
PHHCKUX CTPYKTYp. Tak ke CI0XKHO OOCTOMT JeJo C
BBIJICTICHUEM HAJBUTOB BIOJb OOPTOB HOBEWIIHX
CKJIQA4YaThIX 30H, BO3HHUKIINX INPH CMATHH YEXJIOB
aBJIAKOTCHOB. PeabHO OKa3aHHBIX Ha IOBEPXHOCTH
Pa3phIBOB 3/1€Ch BOOOIIE MOYTH HET, HO MHOT/IA TIpe-
MOJIaraeTcs BO3MOXKHOCTh TNIyOHMHHOTO HaJBHUTaHHS
BII0JIb O0JIee KPYTHIX OOPTOB TAKHMX CKJIAAYaThIX 30H.

OpmHO3HAYHO JOKa3aHHBIE HOBEHIINE cosueu
BCTPEYAIOTCS HEYacTo, HO 3aTO PACHpPOCTPAHEHH B
cambIX pa3HbIX obcraHoBkax. Ha VYpane (Cpennem u
CeBepHOM)  TIOCTIOIICHOBBIE  JIEBbIE  CIBUTH C
aMIUTUTYAaMH 10 1—2 KM OTKapTHpOBaHHBI B 3amalHON
Cubupu Kk BOCTOKY OT JIO3bBMHCKOTO HAJBWIra; OHH
nmetor C3 mpocTHpaHMe, CBHICTENBCTBYIOIIEE O
CcyOmmpoTHOM Ckatuu Ypama. Hoeimmid Bo3pact
UMEIOT W MHOTOYHCIICHHBIE CIBUTH (aMIUIUTYZAA 0
0,5 M) ocu Myromkapckod TpsSmbl H  COMIPO-
BOXKIAMOIIEH ee KpyTOil mpuB30pPOCOBOI (hIeKCYpHI,
Ile KPyTO HAKJIOHEHBI BEpXHEMEJOBBIE H IIaleo-
renosbie ciiou [Kormm, 2005].

B mpenenax camoil Pycckodl IUIMTBI CIOBUTH
(paBsre, C3 mpocTHpaHns) OTYETIINBO MPOSBICHBI HA
fore Ilpmkacnmsa, rZe OHM CMEIIAIOT IPOCTHpPA-
tformiics mupoTHO ITpomsicioBeko-1lyOykekmii Bai ¢
MHUOLIEHOM B fAape. PsnoMm mnocneMenoBsle IpaBble
CABUTH TOM K€ OpUEHTUPOBKM W3BECTHBI Ha
cyommporHom Canbcko-Mansrdckom Baiy [Komm,
2005] (ccpuikm Tam ke). BzsTeie B 1enmom, 3TH
npaBele  caBuru [lpukacmus TpaccupyloTcs Ha
takoBbie JlonOacca [Kopuemarun, Emerr, 1967; Sim et
al., 1999]. Ha rore Bechb 3TOT MPaBOCABUTOBbIN JOMEH
BCTpamBaeTcs B O0JIaCTh KOHIICHTPAIIMH IPABBIX
cauroB  C3 Kaskaza [Komm, 2007], dro
CBUJICTEIIECTBYET O EIWHCTBE AehopManuy JaHHOU
4acTH IIAT(GOPMBI M 3TOTO OPOTEHA.
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Puc. 1. Kapra HOBelnx HanpshkeHH BocToka Pycckoit mmutsl u FOxxHoro Ypana

KpacHplMM M CHHUMHU JUHHUSIMHM TOKa3aHbl BOCCTAHOBJIEHHBIE C MOMOILBIO KOMIIBIOTEpAa FOPU30HTAJIBHBIE
MPOEKLUHMHU COOTBETCTBEHHO OCEH cxkaTha U pacTskeHus. HakiioH oceil HampaBieH OT LEHTPaJbHOW TOUYKH
CHUMBOJIA, 2 BEJTMYHNHA HAKJIOHA 0OPaTHO MPOIMOPIMOHANTBHA JUTHHE IITPUXA!

1-10 — »;meMeHTBHl MaKpOCTPYKTYpBI; coAepiKaliue HHPOpPMAalHUIO O THIE CcTpecc-pexnma: 1-3 — IUIMKaTHBHBIE
CTPYKTYpHI: 1 — KOHTYpPBI IMHEHHBIX METaBaloB U OPaxUMOP(MHBIX HOAHITHIL; 3aMKHYTBIX M HE3aMKHYTBIX; 2 — OCH BaJIOB ¥
JWHEWHBIX aHTHKIMHANeH, 3 — OoCHM KpYyNHBIX CHHKIHHANeH; 4-12 — JIU3BIOHKTUBHBIE CTPYKTYpPHl M (IIEKCYPHI:
4—7 — OTKapTUPOBAHHBIE Pa3pPBIBBI; B TOM 4YHucie: 4 — pa3pbIBbI HESICHOI KMHEMAaTHKH; 5 — B30pOCH U HaJBUTH; 6 — cOpOCHI;
7-9 — caBuTH; C KMHEMAaTUKOH: 7/ — JOKAa3aHHON CMEIIEHUSIMH CTPYKTYp; 8 — mpearnonaraeMoif o 0COOEHHOCTSIM CTPYK-
TYpPHOTO pHCyHKa; 9 — TO e; C NMOATBEPKICHHEM II0 ME30CTPYKTYpHBIM HaHHBIM; 10 — ropm3oHTanbHBIE (IEKCYPH U
IIMPOKHE 30HBI cABUra; 11 — 30HBI MENKMX HaJBHTOBBIX AedopManuii 1 OpeKdHpoBaHUs; 12 — BepTHUKaIbHBIE (QIEKCYPHI
(WTpUXK — MO MaJCHUIO CMBIKAIOMEro Kpbiia); 13—14 — smeMeHTHl TeKTOHHYEeCKOro palOHHpOBaHUSA: 13 — CHHEKIH3HI,
14 — aBnaxorensl; 15 — Mops. Ypanbckuii HOBEHIIMI OPOreH BbIJEIECH KOPUYHEBBIM 1{BeTOM. HekoTopble HOBEHIIME CTPYK-
Typsl (HOMepa B Kpyxkkax): 1 — IIpombicioBcko-LlyOykckuii Ban;, 2 — Canbcko-Manbruckuii Merasai, 3 — [lepcrnaHoBckuit
B30poc; 4 — CeBepoaoHerkuii B30poco-casur; 5 — CpenHeqoHcKol HoBelmmit yeryn; 6 — JloHo-MeaBeaumkue AUCIOKAINN
7 — bansikneiickue rpabensl ; 8 — CaparoBckue auciokauun u Emmancko-Cepruesckuii B30poc; 9 — JKuryneBckue
UCTIOKAIlMH W OJHOMMEHHBI B3Opoco-casur; 10 — Kepencko-Uembapckue mucnmokamun; 11 — Cypcko-MoKIIHHCKIE
mucnokarud;, 12 — bopmuackuit Ban; 13 — Okcko-LlanHCckmii Ban; 14 — Bsatckue nucnokanuu; 15 — HoBeltmmit cBox O6mero
CeIpra; 16 — ckmaggarsie auciokarmu Boctoka Obmiero Ceipra; 17 — byrymsmuHcko-bene6eeBckuii cBon; 18 — bembckue
mqucoxaruu IIpenypansckoro nporuta; 20 — Yumekuii cBox u CykcyHckuii paspsis; 21 — Myromxapsr; 22 — FOxHBIH
Vpan; 23 — Cpenunit Ypai; 24 — Ceepuslit Ypai; 25 — JIo3pBHHCKHE AMCIIOKAINH; 26 — 3aypanbckasi CTPYKTypHas Teppaca.

Fig. 1. Map of recent stresses in the eastern Russian Plate and South Urals
Computer reconstruction of horizontal projections of the principal normal axes of strain ellipsoid: compression axis
(red hachures) and extension axis (blue hachures). Inclinations of axes are directed from point in symbol center; inclination
value is inversely proportional to hachure length:
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1-10 — macrostructural elements bearing in formation on stress regime type: 1-3 — plicative structures: 1 — contour of
linear swells and brachyform uplifts; closed and unclosed; 2 — axes of swells and linear anticlines; 3 axis of large synclines;
4-12 — disjunctive structures and flexures: 4-9 — mapped faults: 4 — fault with uncertain kinematics; 5 — reverse and thrust
faults; 6 — normal faults; 7-9 — strike-slip faults with kinematics: 7 — proved by offsets of structural elements; 8 — inferred
from structural pattern; 9 — the same with corroboration by mesostructural data; 10 — horizontal flexures with strike-slip
kinematics inferred from structural pattern); 11 — small thrust deformation and brecciation; 12 — vertical flexures: (ticks are
directed down the dip of downthrown limb; 13 — syneclise; 14 — aulacogenes; 15 — seas. Recent intraplate Urals orogen is
shown by brown colour. Recent structural elements mentioned in text (numerals in circles): 1 — Promyslovsky—Tsubuk swell;
2 — Sal-Manych megaswell; 3 — Persianovka Reverse Fault; 4 — Severodonets reverse fault; 5 — recent Middle Don Scarp;
6 — Don-Medveditsa dislocations; 7 — Balyklei grabens; 8 — Saratov dislocations and Yelshanka —Sergievka reverse fault;
9 — Zhiguli dislocations and eponymous strike-slip fault; 10 — Kerensk—-Chembar dislocations; 11 — Sura—Moksha
dislocations; 12 — Borlinsky Swell; 13 — Oka-Tsna swell; 14 — Vyatka dislocations; 15 — recent arch of Obshchy Syrt;
16 — fold dislocations in east of Obshchy Syrt; 17 — Bugul 'ma—Belebi arch; 18 — Belaya dislocations of Cis-Ural Foredeep;
19 — Ufa swell and Suksun fault; 20; Tulva upland and eponymous fault; 21-24 — recent intraplate Urals orogen:
21 — Mugodzhary; 22 — South Urals; 23 — Central Urals; 24 — North Urals; 25 — Loz 'va dislocations; 26 — recent Transurals

structural terrace.

BuyTtpu Pycckoil muuThl CIBUIM TakKe LIMPOKO
BEIPOXEHBI, HO VYK€ TOJBKO 10 OCOOCHHOCTSIM
CTPYKTYPHOTO pUCYHKa. Tak, CHMMETPHYIHEIC TIpaBbIC
W JIeBBIC CIOBUTH BHIHBI B KYJIHCHOCTH CTPYKTYp
Jono-MenBenuukoil 30HbBI, yKa3blBasg Ha €€ Ipo-
noneHoe yanuHenue [Komm, 2004. Komm, Taepu-
TuHOBa, 1999]. CyOmupoTHBIE JEBOCABUIOBBIC
M3ruObl  OCed BaJlOB — CYIIECTBEHHBIH D3JIEMEHT
crpoenusi Kepencko-Uembapckux u Cypcko-Mok-
MIMHCKUX auciokanuit Myromxkaper [Komm, 2011].
Eme ceBepHee neBble CHOBUTM MPHCYTCTBYIOT B
paiioHe cxxaTod 1Iedku BsArckoil  ckiaguyaTtoit
pupraimu  [Komm, 2012], rae oOHM CTymeHYaTo
CMemaT A0 | KM OCh OIHOMMEHHOTO MeTraBaia H
cocelHEH K BOCTOKY CHHKJIHHATH (CCBUIKHM CM. B
[Komm, 2012]). OpueHTupoBKa Kak IMOCIETHEro, Tak
CABHTOB  COOTBETCTBYeT cyOmmupoTHomMy (3C3)
CKaTHUIO, BEPOSATHO, YPAITBCKOTO MPOUCXOKICHHS.

JloxazaHHbIe KaWHO30HCKUE HAKIOHHbIE COPOCHI,
00pa3oBaBIIMeCcs NPU PACTSHKEHUH, HAa TOBEPXHOCTH,
HanOoJjiee HEMHOTOYHCICHHBIE M MalOaMILIUTYyIHbIC
(mo 100-150 M), HO 3aTO 00pa3ylOT HPOTSHKEHHbIE
JIOMEHBI, 0COOCHHO MUPOKO OoHU obOpamisioT Ha C3
ITpukacnuiickyro cuneknusy. Ilose nocrmaacTpuxrc-
KAX COpOCOB aMIUIUTYJIOW B JECATKH M 3a(UKCHUPO-
BaHO BBICOKOTOYHOM ceiicMopa3Beaxoit MukpoOI'T
BJIOJb IOKHOTO OopTa OKCKO-J[OHCKOTO HOBEHUIIero
nporuba) [TapkoB u nap., 2002], HamoXkeHHOro Ha
Boponexckuii Mmaccus.

OpueHTanus PacTsHKCHHS, ONpEeAeTICHHAs 10
MPOCTUPAHUI0 CcOpOCcOB, KOH(POpMHA (TIOTIEpEeYHa)
TAKOBO CXKaTHSA, YCTAHOBJIIEHHOTO IO HAJBHTaM M
capuraMm. OIHAKO, €CIIU CTPYKTYPHI CXKATHS MPHYPO-
YeHBl K Y4aCTKaM aKTHBH3MPOBAHHOTO TE€PIMHCKOTO
(¢yHmaMeHTa W K aBJaKOreHaM, TO  apealisl
pacTsHKCHUS Pa3BUBAIOTCS OOJIBIIE HA aHTCKIIN3aX U Y
WX TPaHHMIl C CHHEKJIN3aMHU.

[Ipu3Haku OHCrapMOHHH CTPYKTYP B BepTH-
KAJbHOM pa3pe3e. JlucrapMoHHs TpOSBISIETCS B
CIICIYIOUINX IBYX BUJIAX.

1) Tpu npsMoM BBIpRKEHHH TIATHOPMEHHBIX
BaJlOB B Pa3HBIX TOPU30HTAX 4exya (0COOEHHO IS
Y4aCTKOB OTHOCHUTENHHO HeriyOokoro (yHmaMmeHTa),
aMIUTUTYABl BaJIOB W OCJIOXHIIOUMX HX B30pOCOB
OIHOBPEMEHHO CHIDKAIOTCA BBEpPX — MpHUEM
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HACTOJBKO MOCTENEHHO, YTO HCKIIIOYaeTcsl Kakoe-
100 BIUSHHE YTIIOBBIX HECOTJIACHIA.

DTO HATIIOHO BHIPAYKEHO HA CEePHSX MHOTHX (IO
JecsiTka U 0oJiee) CTPYKTYpPHBIX KapT, TOCTPOCHHBIX
M0 MHOTOYHCIICHHBIM penepaM BHYTPH dYeXja IJis
JeTanbHO pa30ypeHHbIX JKuryneBckux, CapaTOBCKHX
JIICIIOKAlMH M JPYTUX MPOMBIIUICHHO-HE()TEHOCHBIX
paiioHoB. JlucrapMoHHsI TakKoro poja OOBsCHSET,
MOYeMy BO3HUKIIUE NPU CKATHH, C Y4acTHEM B30po-
COB U, BO3MOXHO, CIBHIOB, CTPYKTYpHI BBINOJIa-
KMBAIOTCS K IOBEPXHOCTH U, C JPYrodl CTOPOHBI,
CBSI3BIBACT 3TO SIBJICHHE C ITACCHBHBIM IOBEICHUEM
yexia, MOJ BECOM KOTOPOTO yracaeT TIyOHMHHOE
cKaThe W KOMIICHCHPYIONIEe €ro  BO3IbIMaHUE
BEpPIIUH BaJIOB.

2) JIpyro# BuJ aBTOHOMHOT'O TIOBEJICHMS YeXJia 110
OTHOWICHUIO K (YHIAMEHTYy HaOogaeTcs B aBja-
KoTeHaX. B oTimume oT paccCMOTpEHHOH CHTyalluH, B
HUX (QYHIAMEHT CHJIHO IIPOTHYT, M COOTHOILICHHS
Tororpapuu ero KpoBjM C 3epKaJIOM CKIIAI4aTOCTH B
aBJIAKOT'€HAX HMHBEPCHOHHBbIC. YacTb CKIIAOK 4Yexia
Tam BooOIIe He uMeeT KopHel B Gpynnamenre [Kor,
2012] (cchuikH cM. TaM xKe).

B 00oux ciaydasx aBTOHOMHOE MOBeneHUe GyHma-
MeHTa W 4Yexya npu aedopmamuu ObLI0 OB HEBO3-
MOXXHO TIpH JIeHCTBUH (UKCUPOBAHHOTO BEPTH-
KaJbHOTO JTaBJICHUS.

Pe3rome. HampsokeHHOE COCTOSHHE, YCTaHABIIH-
BaeMO€ II0 JaHHBIM O KHHEMAaTHKe JIHHEHHBIX
MaKpOCTPYKTYp M 00Opa3yeMbIX HMMH CTPYKTYpPHBIX
PHCYHKOB, dHalle HpOSBISETCS TOPH30HTAIBHBIM
CKaTHeM, KOTOpOe, OJIHAKO, OCYILIECTBISIOCH HE
TOJIBKO B HaJBHIOBOM, HO U B CIBHUTOBOM DPEXHME.
ITpu 3TOM, Cy/sl TOJNBKO TI0 TIOBEPXHOCTHBIM JIAHHBIM,
MOCJIEIHUI  TOpa3 0 UIMpe pacHpoCTpaHeH Ha
TUTOIIAIH.

CIBHUTH MOBCEMECTHO Pa3BUBAIOTCS B aCCOLMALIMN
C HaJBMI'aMH, 4YTO YKa3bplBaeT Ha OOIIHOCTH CO-
3[aBIIEr0 WX ToJisi HanpspkeHnil. Ocobast KOHIEHT-
pauust  CIBUIO-HAJBHMIOBBIX JedopManuii  OKOJIO
rpaHul] IIaTGOPMEHHOW 0O0JIaCTH C HOBEHIIUMHU
oporeHamu KaBka3za u Ypana cCBUAETENbCTBYET O TOM,
YTO CTPECCHI MepeaBalnuch OT 3THX rpanui. Cxarue,
Cyas TO YBEIWYCHHIO aMIUINTYIbl HAJBHTOB BHH3,
nepenaBaiock OT (QyHmaMeHTa mIaTrGopMbl, HO,
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IpOXOJAs uepe3 dYexoid, 3aTyXallo K IOBEPXHOCTH.
VYBenu4yeHue cxaTusi BrIIyOb 3acTaBiseT YYHUTHIBATh
3TO SBJIEHHE NPH HCHOJIB30BAaHUU ME30CTPYKTYPHBIX
JaHHBIX, COOMPAEMBIX Ha 36MHOM ITOBEPXHOCTH.

AHanm3upysl KOJHMYECTBEHHOE COOTHOIICHHUE pa3-
HBIX PEXHMMOB HANPSDKCHNH 110 KHHEMATHKE KPYITHBIX
CTPYKTYp, 3aMETHM, YTO HH(OpMANNU O IPOSBICHUN
CABUTOB Ha IIIyOMHE NOKa HEZOCTAaTOYHO. VMmero-
myecs JaHHble OypeHUs M reo(U3MKH MOKa3bIBAIOT
TOJBKO BEPTHUKANBHYIO aMIUIUTyAy Jedopmanuii.
OpHako, OTUETIMBOE MPOSIBIEHHE CIABUra B CTPYK-
TYPHBIX PHCYHKaX KPYIHBIX IUIATGOPMEHHBIX BaJOB
MO3BOJISIET  MPEAINOJIOKUTh 0oJiee  CYIIECTBEHHOE
NPOSIBJICHUE CABUTOBOI JeopManuy Ha IIryOHHE.

Iose wHanpsukeHuii/nedpopmanuii mo Me3o-
CTPYKTYPHBIM JAaHHBIM (KOMIbIOTEPHASl PEKOHCT-
pyKuus)

Oco0eHHOCTH METOAMKH. CTaTHUCTHYECKUN
aHAIM3 3aMEPOB DJIEMEHTOB 3aJIETAaHHS ME30CTPYK-
TYpHBIX KHHEMaTHYECKHUX WHAMKATOPOB IIPOU3BO-
JWICS HaMM C HCIOJB30BAHHEM KakK CTepeorpamw,
Tak ¥ KOMIBIOTEPHBIX omeparuil. B ocHoBe obonx
Croco0OB  JIEXKUT  CTPYKTYPHO-KMHEMAaTHYECKUH
aHalM3  CONpPSDKEHHBIX  CKOJIOBBIX  CMEIIEHHIl,
c(OPMHUPOBAHHBIX B EIWHOM TOJE HANpsHKEHUN
(mBecTHRIM Kak MeTton [ymeHko [Bacuibes,
Moctprokos, 2000; T'ymenko, 1982, 1999 u ap.].
PesynbraThl, MOTyYeHHBIE C IOMOIIBIO NEPBOTO M3
YKa3aHHBIX MOIXOZ0B, HAaMOOJEe TOYHO MepenaroT
XapakTep MCXOJAHOTO MaTepHalia), i OHH OCBEILAJIHCh
B HaIIMX ITyOnuKanusax. B HacTosmem uccienoBaHuu
MPENOYTUTENIFHO HCIOIB30BAUCH KOMIIBIOTEPHBIE
METOZBI aHaJN3a, Pe3yIbTaThl IPUMEHEHUS KOTOPBIX
MO3BOJISIIOT JieNaTh OoJiee IMUpOKHE O0O0OIIeHUsT U
HKCTPATIONSIIMN — KaK B PETHOHAIBHOM IIIaHE, TaK U
Ha TiyOmHy. OTMETHM OCHOBHBIE MPEUMYIIECTBA U
HEJIOCTATKN PEKOHCTPYKIMH TaKoro poJia.

Ecim  crepeorpammbl  (naxke  CHHONTHYECKHUE
oboOrratonie Matepuan Uil KPYIMHBIX TEPPUTOPHIL)
JIAf0T JIMIIb AUCKPETHOE MPEICTAaBICHUE O XapakKTepe
MO HampspKeHWH, TO Onarofapst HpPUMEHEHHIO
KOMITBIOTEPA 3TO TI0JIE BBINVIAUT OoJiee CBSI3HBIM M
JIETKO MOXeET OBITh COIIOCTaBJIEHO ¢ Tomorpagu-
yeckoil ocHoBOM. Kpome Toro, TouHee peKkOHCTpyHU-
PYIOTCSI TTapaMeTphl MOJIsl HAaNpPSDKEHUH: OpHUEHTAIUs
M HaKJIOH TJAaBHBIX M KacaTeNbHBIX OCEH DIUINIICONAA
HaNpsDKEHUH, a TakKe THITBI HarpyXeHus (CTpecc-
PEXKHMMBI): C)KaThe, PacTsDKEHHE WIIN CIIBUT), XapakTe-
pusyembie ko3ddunuentom Jloge-Hamam. [lanee,
obyieryaeTcss cemapainys WHTETpaJbHOTO MacCHBa
JAHHBIX Ha TPYIIBbl, COOTBETCTBYIOUINE YaCTHBIM
noysiM  HampspkeHuit  (“dasam  HarpykeHus”),
JIeWiCTBOBABIINM HeoJJHOBpeMeHHO. Hakonen, ocoboe
MPEUMYIIECTBO  KOMIBIOTEPHOH  00paboOTKH  —
BO3MOYKHOCTH YBHJIETh COTJIACOBAHHYIO KAPTHHY IOJIS
HanpsDKeHUH s KpymHoit Tepputopun. C apyroi
CTOPOHBI, HEM30eKHasl MPH KOMIBIOTEPHOM aHalln3e
TeHepaIN3alysl JaHHBIX ABTOMATHYECKH OTCEHBACT
Ba)XKHbIE JIETaJIM, 3aMETHbIE Ha CTEPEOrpaMMax.

Teoperudeckue OCHOBBI HCIOJIB3YEMOTO HaMU
CTPYKTYPHO-KMHEMAaTUYECKOTO aHaJIu3a U3J0XKEHHl B
u3BecTHbIX Tpyaax B. M. Buposinsiackoro, M. B. I'30-
Bckoro u O. U. 'ymenko, a MpUHIUIIEI COCTABICHUS
QITOPUTMOB IJIs1 KOMITbIOTEpa — B paborax [Bacuiben
Mocrtproko, 2000; I'ymenkxo, 1982, 1999;
Kopuemarus, Emer, 1987].

CMeHa BO BpeMeHH (a3 CTPEcC-peKMMOB BBIpa-
JKeHa B “NepenHjieKcauy’ (MHBEPCUH) TNIaBHBIX OCeil
TeH3opa HampspkeHuil. Ilpm  3ToM  3HaK U
OTHOCHTENIbHAs BENMYMHA KakKoi-1mOo M3  oceil
nocienHero Mensiercst Ha 90° ((as3bl CMEHBI: G102,
G3<>CG2 U T.J.), IPU TOCTOSHCTBE OPUEHTUPOBKU
Kaxn0il ocu. B 3aBucuMOCTH OT KayecTBa JaHHBIX
KOMITBIOTEPHBI ~aHaIM3 II03BOJIICT BBHIACIUTH B
OTAETHHOM OOHaKCHUH PEe3yNbTaThl AEHCTBUSA OT 1-2
0 4-6 CcMEeHSBIIMXCA CTpEecCc-pPEeKHMOB, HaKaIlIn-
BaBIIMECS B BHUJAE COYETAHHS ME30CTPYKTYpPHBIX
IapareHe30B pa3Horo Tuna. Pazymeercsi, KOHKPETHBIH
BO3pacT 3THUX YACTHBIX MOJICH HANpsDKEHUH OIDKeH
pemaTbcs  TEOJOTMYECKH, HO  MPUHIUIHAIBHO
YUUTBIBAIOTCS IBAa BapHaHTa: 1) 3TH MEXaHU3MBI IIpU-
HaJJeKaT HE CBA3aHHBIM TEKTOHHMUYECKUM 3II0XaM,
2) Oyayud (U3UYECKH Pa3HOBO3PACTHBIMH, ICOJIOTH-
YEeCKU OHHM OJTHOBPEMEHHBI U BBI3BAHBI OOLIMM UCTOY-
HUKOM HANpSDKCHHWH, WX XK€ OTICIbHOE IPOSBICHHE
CBSI3aHO C W3MEHCHHMEM YCIOBHH HarpyXeHHs
(HanpuMep, B pe3yabTaTe peNlaKCaliH KakKoro-inoo
pEeXHMa, OCBOOOXKIAIOUIEH MECTO JUIl HAKOIIICHUS
CTPECCOB MPOTHBOIOIOKHOTO 3HAKA) M OTPaKaeT
YacTHYI0 KOHKYPEHIIMIO  CONpPSDKCHHBIX — CTpecc-
pexuMOB. BTOpoil BapuaHT INpEAIoNaracT B3aUMO-
JIEHCTBUE  OCYIIECTBISIOUIMXCS  PSIOM  Pa3HBIX
CTPECC-PEKUMOB € IIOABMXKHOM, IyJIbCUPYIOLIECH
TpaHMIIEH WX apeaioB, U B PacCMaTPUBAEMBIX YCIIO-
BUSX Hanbojee BepoATeH. [IpakTuuecku ke, HaIn4ue
HECKOJBKUX PEIIEeHHH CTpecc-pexuMa JUIsi KOHK-
PEeTHOTO y4acTKa O3Hadaio JJsi Hac HEOOXOIMMOCTb
BBIOOpA OHOTO M3 HMX M BKIIOYEHHUS B CBOJHYIO
KapTorpau4eckyio MOJAeNb — W 31eCh BBIOMpaics
pexxuM, OoJiee COOTBETCTBYIOIIMHM JIMHAMUYECKUM
YepTaM MaKpOCTPYKTYPHI.

BaxxHOE NO3UTHBHOE CBOMCTBO KOMIIBIOTEPHOIO
aHaM3a — BO3MOXKHOCTh OCYIIECTBIICHHS T'€HEPaH-
3alMU JTaHHBIX, MO3BOJIIIONIEH CTPOUTH pa3sHOMACII-
TabHBIE KapThl MO HampshkeHnid. OT ee ypoBHS
3aBHCUT HE TOJNBKO CTENEHb HArpy>XEHHOCTH KapThbl
CHUMBOJaMH (CYIIECTBEHHAs B TEXHHYECKOM IIIaHE),
HO M CaM XapaKTep PETrUCTPUPYEMBIX CTPECC-PEKU-
MOB U, HHOTJa, aXX€ OPUEHTAlMs Ocell HanpsHKEeHUi.
Jist Toro, yToOBI MOJNYYHTH COTJIIACOBAHHYIO KapTy
6onee Mesnkoro Maciitaba (“perHoHaNbHYI0™), HYKHO
YBEIMYUTh pajuyC NaJeTKH OCpeIHEHUs, Jbo
reHepaJIi30BaTh CaMH BBIOOPKHM TEPBUYHBIX JaHHBIX:
0TCeYb BEKTOPHI, HE COTJIACYIOILIHECs MEXIy CO00H 1
C TJIIABHBIM CTPECC-PEKUMOM.

[lo mepBoMy ™yTH, TeHepamM3almus OCYIIECT-
BISIETCS. METOJIOM CKOJB3SIIEro OKHAa, W B HAIIeM
Cilydyae TPUMEHSUIUCh OKHa C paglycoM Kpyra
ocpemerust ot 0,3° mo 3°. B pesympraTe mose
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BEKTOPOB  BBIMVIUT  XOPOIIO  OPraHU30BaHHBIM
(“crmaskeHHBIM™): OHH BBICTPAHUBAIOTCS MapalIeIbHO
JpyT APYTY C OJMHAKOBBIMU MHTEpBanamu. Mtorosas
KapTa JIETKO YHUTAeTCs M TOAYCPKUBACT JTOMHHH-
pytommii  neopManuoHHEIH CcTHib. OgHAKO, TMIPH
CHIBHOM pa30bpoce [aHHBIX YBEJIWYEHHE OKOH
OCpEIHEHHUS NPUBOAWT K HEXKENATEIbHBIM pE3yilb-
TaTaM: OHO TpeOyeT pacHIMpeHHs II0Ns CHHTE3H-
pyeMBIX JAMHAMHUYECKUX CHMBOJIOB Ha TIOpa3o
OoJibllyr0, HEXenu To ObUIO B IIpoliecce HalJro-
JCHUH, IJIOMAAb SKCTPAMOMALUU. DTO 3aTPyAHSAET
NPUBA3KY pE3YyNbTaTOB CO CTPYKTYpoil, a, Kpome
TOTO, BO3HUKAeT WIIIO3US OIHOPOJHOCTH MO
HanpspkeHuil. [1oqoOHBIM 00pa3oM reHepaIn30BaHbI
JIAaHHBIE Ui O’KHOW IMOJIOBUHBI Pycckoill miuuThl, a
taoke FOxuoro Ypana [Komm, 2004, 2005] (tam u
Tam obpabotka O. U. I'ymeHko).

B ny0Onmkyemyro 3mech HTOTOBYIO KapTy (CM.
puc. 1) U3 3TUX MaTepuagoB BKIIOUYEHBI COOTBETCTBY-
IOIINE pEe3yabTaThl TONBKO Ml CAaMBIX HOXKHBIX
paiioHOB Pycckoil TIUIMTBHI, MOCKOJBbKY TOYKH Hab-
JIOJICHNs1 OBUIH 3/1€Ch PACIIOJIOKEHBI PAaBHOMEPHO, a
Mojie  HampsDKeHHH — OKa3aloch  OJHOPOIHBIM.
COOTBETCTBEHHO, U1 3THX PallOHOB NPUMEHSINCH
naneTku ¢ orHocuTensHo HuskuM (0,3—1°) paguycom
OCpPEIHEHHA, M HCKaXEHHE TONOrpaduuecKui
MPUBSI3KH MTOTYYNUIIOCH HEBEJINKO.

3aro qns Ypana u Myromxkap, rae MaTepuan co-
Oupasics B y3KHX KaifHO30MCKUX Mporudax, a pasdopoc
pe3yabTaTOB OKa3aJICs ropa3fo OONbIINM, TaHHBIN
Croco6 TeHEpANM3AINK, C PAIUYCOM OCpeaHeHus 3,
IpHBel K CHJIBHOMY HCKKEHHIO TOTONPHUBSI3KU
BEKTOPOB: OHM PACIPOCTPAHWINCH 3a Mpeessl IIIo-
maaeil MapupyToB, ITMPOKO 3aXBaTHB Malle030HCKOe
saapo Ypana. [Toatromy, 4ToOBI HOOHUTBCS OONBIIETO
MpaBaONOA00Us W HWH(GOPMATUBHOCTH KapThl, IS
OTAEJIBHBIX YYaCTKOB MPHIIIOCH II€PECUNUTHIBATH
COOTBETCTBYIOIIME PE3yJIbTaThl BTOPHIM M3 yKa-
3aHHBIX CIOCO0OB reHepanu3anuu. KomugecTBo
3aMepoB B KaXJIOW BHIOOpPKE IaHHBIX ISl TTIABHOM
KapTel (cM. puc. 1) coctaBmsuio mo 100-150, a mis
kapt Oonbmero wmacmraba — 70-100. Beibopku
pasMemannucy Tak, 4ToObl Hanbojee paBHOMEPHO
OXapaKTepu30BaTh M3y4aeMble CTPYKTYpHI, a Teorpa-
(udeckne KOOPIUHATHI BBIOOPOK PACCUUTHIBAIHCH
MyTeM MHTEPIOJSIIIK KOOPJHHAT PeasibHbIX MYHKTOB
HaOJIIO e HUN.

I[TomuMo ycTpaHeHHS] TEXHHYECKHX MOTper-
HOCTEH, CBSI3aHHBIX C TOIONPHUBS3KOH BEKTOPOB,
NpUMEHEHHWEe JaHHOTO  crocoba TIeHepaln3aluu
MO3BOJIMJIO BBISIBUTH Ba)kKHBIE 00IIME (PETHOHAIBHOTO
M, BO3MOXHO, TIIIyOMHHOrO paHra) 4YepTbl Ha-
npskeHHOro coctostHud. Tak, ais FOxuoro Ypana u
Myromxkap, a Takxe s Tepputopuil BopoHexxckoro
MaccuBa, TokmoBckoro n KOxHo-TaTapckoro cBogoB
YCTaHOBJICHBI OTYETJIMBHIC MPOSBICHUS CIBUTOBOTO
pexxnma, a I ceBepa MmiIaT(GOpMEHHON TeppUTOPUH
(Bsarckme m Kepencko-Uembapckne IHUCIOKAIUH,
IIpuypanse, byrynmpmuncko-benebeeBckuii HOBEH-
MU CBOJX) BBISIBIICHA HEPapXHs PasHOPAHTOBBIX
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nojueu HaMpsKEHUH. Henocrarox CIIOCO-
0a — OospmmMii pa3dpoc OPUEHTHPOBOK JIMHAMH-
YEeCKHX CHMBOJIOB ¥, Kak CJIEACTBHE, — HX
CKYYCHHOCTh, MECTAMH 3aTPYAHSIOIIAs YTCHHE
KapTsl.

Pesynomamul pekoncmpykyuu

Ha remepanmm3oBanHO# kapte (cM. puc. 1) mo-
Ka3aHbl TOPU3OHTAIBHBIC TNPOCKIWH ABYX TJIABHBIX
HOPMaJIBHBIX OCEW SJUIMIICOMJA HANpsDKEHUH — OCH
HauOoJbIIero ckaTusi 63 (MHOTAAa BMECTO Hee Mpo-
MEXYTOYHas, OCh G2, IIPH COPOCOBOM pEXHUME HIpa-
I0IIasi POJIb OCHU YKOPOUCHHS), U OCH HauOOJBIIErO
pacTsDKeHHsl G1, KOTOpasl NMpH HAaJBHUTOBOM DPEXHUME
3aMeIlaeTcsl OChI0 YAJIHHEHHUs. JOTa OCHOBHAs TEKTO-
JUMHAMHWYECKass Harpy3ka KapThl COBMEIEHA C 3IIe-
MEHTaMH MAaKpOCTPYKTYPHI, COJEpKaUMH HH(OP-
Manuio 0 KaHHO30MCKOM HAIPSHKEHHOM COCTOSTHHH.

Pe3ynpraThl A7 pa3HBIX PETHOHOB PacCMOTPUM
1O TpeM JIMHUAM: 1) THO mons HampsbkeHHui (cTpecc-
pexnma), 2) OpHeHTauus oceil HOpMaJbHBIX Ha-
NPSDKCHUI, 3) HAKIIOH 3THX OCEH.

Ha xapre HakioOH KaXJIOW OCH HaIpaBieH OT
LHEHTPAJIbHOH TOYKH JUHAMUYECKOTO CHMBOJIA, a
JUIMHA TOPU3OHTANBbHOM IpPOEKIUH OCH (YCIOBHO,
“BekTopa”) 00paTHO NPOMOPIMOHANbHA BEIUYUHE
HakJIOHa. THII CTpecc-peKuMa YNTATEeNh MOKET CaMo-
CTOSITENIBHO BBIYMTATH 110 T€OMETPUUECKO KOH(pHUTY-
panuy AMHAMHUYECKOTO CHMBOJIA: HPH HaJBUTOBOM
PeXHMe TUIEepPTPOPHUPOBAHHO yBEINYEHA OCh CHKaTHS,
HaxOZSIIasCs Ha NPOCTHPAHUM OCH PACTSDKCHUS,
TOrZla Kak TIOCHeIHSsT KOpOTKas Jmbo BooOmIe
OTCYTCTBYET; NpH COPOCOBOM, HAIIPOTHB, YBEIHYCHA
0Chb PACTSKEHUS; TIPU CIBUTOBOM — NPOEKINH 00enx
ocell IOYTH PABHOBEIWKH, HO B3aHMMHO MepIIeH-
JIUKYJSIPHBI; HAaKOHEl, MpU “B3pe30BOM”~ pPEXHUME
(0OcTaHOBKE BEPTHKAIBHBIX IepeMenieHui) — obe
OCH TaKKe DPABHOBEIMKH, HO OISATh HPOJOJIKAIOT
OoIHa Jpyryoo, Oyoy4n HakIOHEHBl B MPOTH-
BOIIOJIOXKHBIE CTOPOHBI.

B paiione Jonbacca ycTaHOBIIGHO IOCIIEMETOBOE
npoposikHOE (CyOmmpHOe) yumHeHne JloHeIKoro
ckiaqaatoro coopyxenus ([ICC) B cOpocoBoM
CABHTOBOM pEXHMax CO CXaTheM, HaIpPaBICHHBIM
nonepek win 1o guaronaau k JCC [Komm u ap.,
2010]. Kocas mo ornomenuo k JJCC opueHTHPOBKA
HaIpPsDKEHUN TOATBEP/KAACT YCTAHOBICHHBIN IPEXkKAC
npaBbIid cIBUT BIoJbL CeBepooHeIkoro paspeiBa C3-
OB mupoctupanust [Kopuemarmn, Emern, 1987].
MaccoBele 3aMepbl B TPETHYHBIX MOpOAax Ha
kpeuibsx momnepeuHoro k JCC BonHoBaxckoro
HoBelmero Bama, CB mnpoctupaHusi, BbIIBIIN
MOCTAOLEHOBOE IONEPEUHOE CIKATHE IOCIECAHEr0 B
HanpaBieHun C3-IOB Bo B30pocoBOM pexume u
MPOJIOJIBHOE pacTsHkeHue — B coOpocoBoM. K BocToky
*ke, B Ty3noBCKOM BHAJWHE, C)KATUE CMEHSETCS
pacTsHKeHHEM BJIONb TOTO JK€, CEBEpO-3aragHoro,
HaIpaBJICHUS, U 3TO TO3BOJISET MPEINOJIOKHUTh, UTO
C)KaThe HOBEWIEero Bajla KOMIIEHCHPOBAJIO TPaBbIA
casur JICC mo CeBepoIoHENKOMY pa3phiBy, TOTIa
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kak Ty3noBckasi BllaJinHa BO3HUKIIA MPH PACTSHKEHUN
B ThUly caBuHyTtoro Omoka [Komm wu ap., 2010].
IIpaBoCIBUrOBBIH pEXHUM YCTAHOBIEH TaKXe B
coceqHUX K BOCTOKY oT [JonOacca IIpomsbicioBcko-
y6ykckom u Cambcko-Manbruckom Banax [Kom,
2004]. TpaBbie caBUry MPEOOIANAOT H B CTPYKTYPE
cocennero C3 Kaskaza [Konm, 1997, 2007].

B uentpe Boponesxcckoco maccusa, BIOJNb
3amagHoro OopTa HajmokeHHoro Ha Hero OKcKo-
JIOHCKOTO MepUANOHABHOTO HOBEHIIEero mporuoda,
noscroy pukcupyetcs pactsokenue 3-B (Ha ceBepe —
Jo C3-I0B) B caBuroBoM u koe-rae — cOpOCOBOM
ctpecc-pesxumax [Korm, 2004; Komm u np., 2014]. Ha
3anaze BOpOHEXKCKOro MaccuBa OCh PaCTSDKEHUS
HaKJIOHEHa K cocegHed MOCKOBCKOW CHHEKIH3E, a
ocb cxatmg norpyxkaercs B C-CB  pymbax.
CHoXCHHBII MEJIOM KpPYTOH YCTYI FOKHOTO OopTa
Oxcko-/loHCKOTO TIpornba BO3HHMK IPH CXKAaTHU BO
B30pOCOBOM U B3PE30BOM CTPECC-PEKUMAX.

B Vawanoscrko-Capamasckoii cunexnuse, uccne-
JIOBAaJMCh MOPOABl  IOpBI-d0IeHa, Baibl J[oHO-
MenBequuKUX TUCIIOKAIMNA, BEITSHYTBIE BIOJIb OOpTa
ITpukacnuilckol CHHEKIIN3bI, JEMOHCTPUPYIOT SPKUil
MPUMEpP B3pPE30BOIO PEXHMa, C IPOTUBOPEUHUBBHIM
COYETaHUEM IONEPEYHBIX TUCIOKALUAM YKOPOUYCHHUS
u yaiunenus [Komnn Teeputunosa, 2001]. Tlpu sTom
OCb YKOpOYeHHs morpysxkaercs or Ilpukacnuiickoit
CHHEKJIM3Bl K 3alagy, a PaBHOBENHKAs OCh YAJHHE-
HUA — Hao0opoT, K cuHekin3e. Kpynueimme ckian-
YaThle MAKEThl IPUYPOUCHBI K OpOBKaM OOpaIIeHHBIX
k cuHekmu3e Quekcyp CCB mpoctupanus (cwm.
puc. 1), U Bce 3TO BMecTe IO3BOJIMIIO CUUTATh
paccMaTpuBaeMble JHUCIOKALMH MPUCOPOCOBBIMH —
KOMIIGHCUPYIOIIUMH IIHPOTHOE HOBEHIee pacTs-
skeHue Oopta [Ipukacnuiickodt cuHeknu3bl. To, 4TO
OHa pacTATHBaJaCh HMEHHO IIMPOTHO, MOJITBEPXK-

JaeTcs TPHUCYICTBHEM B €€ 3alagHoM OopTy
MEpHUIMOHATBHBIX banblkielickux rpabeHoB, a B
ME30CTPYKTYpe — 3aMepaMH B  OOHaKCHHMAX

BOJDKCKOTO Oepera B mHTepBaiie oT KamprmmHa 1o
Capatoga [Kormm, 2004].

C CcyOmHMpOTHBIM HOBEHIIUM pACTSDKCHHEM B
[Mpukacnuiickoil CHHEKITN3€e COTacyeTcsl U cyoMepu-
quoHaneHOe ckatue JKurymeBckux um CapaTOBCKHX
JUCIIOKANNH, HAJIOKCHHBIX HAa €€ MEPHIMOHAIBHYIO
rpanuiy ¢ Bopornexckum MaccuBoM. Crararomue ux
ocanku nedopMupoBanuck npu cxkatuu ot K0-C mo
103-CB u pactsoxernnu ot 3-B 1o C3-1OB. IIpu atom
OCb CKaTHs TIOBCIOJly HAKIOHEHa B CEBEPHBIX
pym0Oax, coriacHo ¢ MojBUTOM IUMT B KaBkazckom
peruoHe ANbINUICKOro mosica, a OCh PacTSHKEHUs, KaK
u B JloHo-MeaBeqUIKUX JUCIOKALUAX HOrpy’KaeTcs
k [Ipuxacnuiickoi cunexnnse. MHTepecHas uH-
JUBHyallbHAsl YePTa ME30CTPYKTYPHBIX MaparcHe30B
3TOTO paiioHa — IIMPOKOE MPHUCYTCTBHE HACTOSIINX
CIIBUTOBBIX 3€PKaJl CKOJIbKEHUS C MOJIOT0M, HIXKE 459,
IITPUXOBKOH (4TO BOOOHIE-TO HE TaK YK H
XapakTepHO JUIsl TaHHOW 4acTu Pycckoil miuuThl, re
ropasjio Jaie BCTPEeYaloTcs CMEIIaHHbIe: B30poco- 1
cOpOCO-CABUTOBEIE, 3epKajia CKOJBXEHHS C KOCOM

wWTpuxoBKoif). C Apyroil CTOPOHBI, TaK K€ HEOKH-
JAHHBIM U Ja)X¢ MPOTHUBOPCUAIIUM JAaHHBIM OypeHHS
OKazamach UIA O0eWx 30H MUCIOKAIWH IDIoXas
BBIPA)KEHHOCTh HACTOSIIETO B30POCOBOTO peXnuMa o
Me30CTpPYKType. Bo3MOXHO, 3TO YaCTUYHO CBS3aHO C
HEIOCTaTOYHOH OOHA)XEHHOCTBIO JUHUM JKHTyseBc-
KOIO pa3pbiBa, NEPEKpPHITON amioBueM Boory,
OJTHAKO TO K€ camoe oTMedaeTcs U st CapaToBCKOTO
B30poca, r1ie 3Ta IPUYMHA OTCYTCTBYET.

I[lpu oTOM, HampoTHB, K CEBEpy, BHYTpPHU
Hauenmcroeo asnaxocena (Kepencko-Uembapckue u
Cypcko-MOKIIMHCKHE AUCIOKAINK) COBUTHU, XOTSA H
SIPKO TPOSIBJIICHBI B MaKPOCTPYKTYPHOM PHUCYHKE, B
ME30CTPYKTYpEe BBIPOKEHBI CYIIECTBEHHO XyXe —
TONBKO CMEIIAHHBIMH, B30pOCO- M COPOCO-CIBHTO-
BEIMH, IOTpUXOBKaMu. [IpaBma, mO pe3ymbTaTaMm
KOMIIBIOTEPHOH TEHEepaNn3alliil PEXHM CIBHUTOBOTO
CKaThsl CTAaHOBUTCA IOMHHUPYIOIIAM, a KOH(QU-
Typamusi oOceil HamnpshUKeHHH TI0Ka3bIBaeT JICBHIC
CIBWTH II0 ITUPOTHBIM TOPH30HTAIBHBIM (IIEKCypaM.
IIpu aHanmu3e HPUYMH CHCTEMATHYECKH YXYyALIaro-
mielcst 371ech BBIPAXKEHHOCTH CJIBUTa B ME30CTPYK-
Type, clieiyeT HMMeThb B BUAY oOuiee ocnabieHue
CXKaTus K ceBepy, BhI3BaHHOE yaaieHueMm ot Kapkasa.
OpHako Morja ckasaTbcsd W OOnblnas IiIyOuHA
¢yHnamenTa B [lauenMckoMm aBakoreHe IO CpPaB-
HeHnto ¢ [IyraueBckuM cBomoM, rae Haxoaarcs JKu-
TYJIEBCKHE AWCIOKAIIMH: CIOBUTOBBIH PEXHM C €ro
TOPH30HTAJIBHBIM  TOJIOXKCHHEM  TJIaBHBIX  Ocei
HampsDKCHWH BCerIa pa3BUBacTcs Ha  OOIBIINX
rTyOMHAaX 10 CPaBHEHWIO C HAJBHUTOBBIM, TIE OCh
pacTsHKeHHs BepTHKaJbHA U COPOCOBBIM, TIE€ BEpTH-
KaJbHAa OCh CXKaTHs. VHade roBoOps, CABUTH peaju-
3YIOTCS TIpU OoJiee TSHKENOW KPOBIE, 3aTPYAHSIONICH
JIBIDKEHHUE 110 BEPTHKAJIH.

O06mass k ceBepy CMeHa YCJOBHH CIBUTOBOTO
cKaTusl B3OPOCOBBIM U PACTSKEHHEM IPOJIOJDKaeTCs
B mpenenax ITokmoseckoeo ceooa wu Kazancko-
Kaowcumcroeo  asnaxoeena (¢ Bstckumu — aucio-
karusivu) [Korm, 2012].

[Ipu sToM Ha GonpmeM mpocTpaHcTBe TOKMOBC-
KOTO CBOJla BCE €Ille COXpaHsAeTCs Ta JKe, CyOIIu-
potHas no C3-IOB, opueHTaus ocCH pacTsKEHUS,
yCcTaHaBiIMBaeMas Juid Oojiee IOKHBIX PalOHOB,
MOJIBEPraBIINXCSA JAaBICHUIO cO cTOpoHBl KaBkasa.
OmHOBpEeMEHHO Ha CaMOM CeBepe CBOJa HAYMHAET
CHCTEMaTHYEeCKd MEHSThCS M OpPHEHTALUsl Harpsi-
KEHHUH C Pa3BOPOTOM: OCH PACTSHKEHHUS. K CyOMmepH-
nuonansHOMY (CC3-HOIOB) monoxxeHuto, a ocu
cokatust (30ech — YKOpPOYEHHs) OT CyOMepHauo-
HaJIbHOW Ha tore mo moutw mmpotHoi (FOB-BIOB).
Jlornunee BCEero 3TO MOXHO OOBSICHHTH YCHIJIHB-
MIMMCS 37IECh JIaBJICHHEM HOBEHIero Ypara.

Bo Bceit aT0it oOnactn, kpome Ilauemmckoro
Brtovaronied u Kazancko-KaxuMckuid aBllakoreH c
ero Bamckumu oucroxayusmu, OOJbIIE 3aMeETHA
3aBHCUMOCTh  OIPENENICHHH  CTpecc-pekuma  OT
YPOBHSI TeHepaju3alii JaHHbIX (CM. HHXE B
“ObcyxaeHun pesynbTatoB”). Tak, s Bamckux
Ooucnoxayuii  BBHIOOPKH ¢ HeGombimMm  (70-80)
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KOJIMYECTBOM 3aMEpOB ITOKA3bIBAIOT JIBa KOHKYpPHUPY-
IOIIMX BUJA COPOCOBOTO PEXHMa, C PACTSHKEHUSIMHU:
morepedHbiM K puciokammaM, 3C3-BIOB  (mpeo6-
namaer), u npoxoibHbM (FOKO3-CCB) [Komm, 2012].
OpHako mOBBHIIIeHWE TeHepamm3amuu 1o 120-150
3aMepOB YCHIIMIO pa30dpoc COPOCOBBIX  3epKal
CKONIB)XEHUS, HO TIPH OSTOM — COTJIACOBAaHHOCTH
B30pOCOBBIX, a 3aTeM W COBHTOBHIX. OCh CXKaTHA,
BOCCTaHOBJIGHHAs 3TUM ITyTeM, OPHUEHTHUpPOBaHa OT
C3-10B no CC3-IOIOB — nomnepek u 1o AuaroHaau K
JquciokanusM. Takoe pemieHne OONbIIe COOTBETCT-
ByeT MX CKJIaJ4aTOMy CTPOCHHIO M y4acTHUIO JIEBOTO
C/BUTA, 3aMETHOMY IO CTPYKTYpHOMY pHCYHKY
[Komm, 2012] (cMm. Takke puc. 1); mo3TOMy HMEHHO
B30pOCOBEI peXKUM (K TOMY K€ HaXOIAIIMKCT B
CcepelMHEe psAa TeHepajdu3alui) BKIIOYEH B HTO-
ToByI0 Kapty (cMm. puc. 1). B a3Toif cBsi3m mokasa-
TenbHA OONbINasl YCTOHYWBOCTh OpPHUCHTAIMH H
HAKJIOHA OCH CXKaTHs, IIPH STOM Yalle OHA HAKJIOHEHa
k FOB BmecTe ¢ Goiee KpyTHIM BOCTOYHBIM OOpTOM
MeraBaia.

PazHomaHoBBIE N0 HANIPSHKCHUH OTMEYAIOTCS U
JUISI HOBEHUIIIMX TOJHSATHH, OCIOXHSIOWMX Bonjiccko-
Kamckyro  anmexnusy wmexny Bsrckumu —gucio-
KanusMu U YpanoM. Tak, nns HoBeilmero cBoja
Oo6mero CrIpTa BBIIEIEHBI CABUTOBBIN M COPOCOBBINA
pexumbl ¢ pactsbkenuem 3—-B — HO3-CB; ero ock
HaKJIOHEHA Pa3sHOOOPa3HO, HO OCh CYKATHS — MOBCIOTY
K ceBepy, Kak W Ha TEPpPUTOPHUU BOCTOKa Bopo-
HEXKCKOTO MaccuBa. Takue OpHEHTalus W HAaKIOH
ocell TIOATBEP)KAAIOT, YTO Ha FOre STOW OOIIMpPHON
001acTH BCe-TaKM MPOSIBIAETCS MEPUAMOHAIHLHOOE
(mo CC3) “kaBka3ckoe” c)kaThe ¢ HamlpaBIEHHBIM K
ceBepy moaaBUroM Macc. (Cxkatue TakoH ke
OPHEHTHPOBKH yraJlbIBaeTCs 3/1€Ch U ISl [NIyOMHHBIX
TOPU30HTOB — IO OCOOEHHOCTSAM CTPYKTYPHOTO
pHCYHKa TIIyOMHHBIX BaJIOB B By3yllyKcKoil BnajnHe
[Komm, 2004] (ccbuiku cMm. Tam ke). OZHAKO OHO
OpsMO  MPOTHBOPEYHUT CHCTEME  Pa3BUTHIX  Ha
MOBEPXHOCTH IMIMPOTHBIX HOBEHIINX TpaOCHOB C
BEPXHIUM MeEJOM BHYTPH TOJs TpHaca. Bce 3T0
MO3BOJISIET CHENaTh apTYMEHTHUPOBAHHBIA BBIBOZ 00
OUepeHOM  TPOSBICHMM  JUHAMHYECKOW  pac-
CIIOGHHOCTHU KOPBI

B Kynrypckoii staee Ilpedypanvckoeo npoeuba, B
30HE OCIIOXKHSIIOMEro YGUMCKHA Bal MeEpHIHO-
HasbHOTO CyKCYHCKOTO pa3pbiBa (BEPTHUKAIBHOTO
cOpoca, mo OypeHHI0), OOHAPYKWJIUCh MHOTOYHC-
JICHHblE TapajuleNibHbIe €My  MEe30CTPYKTypHbIE
B30pock! u B36poco-casuru [Konm u ap., 2008]. Oxu
yKa3bIBAIOT Ha BO3HHKHOBEHWE pa3pblBa  IpHU
CyOIMpoTHOM  (“ypasibcKOM™) CKAaTHH C  OCBIO,
BO3JIBIMAONIENCs] K BOCTOKY. CyOmmpoTHOE YKOpO-
YeHHe, HO C PaCTSDKEHHWEM B CBOJE, YCTAHOBJIEHO U
Il MEpUIHUOHAIBHOTrO TyYJIBHHCKOTO HOBEWIIEro
nogusatus [Komm m ap., 2008]. B camoii okHON —
Benbckoit — s4ee mpormba, HaXOAALIEHCS HANPOTHB
ocobo moxusaToro lOxxHoro VYpama, o6pa3oBaivch
MENKHe CKJIAIKH HEOTCHOBBIX CJIOEB. Me30CTpyK-
TypHas XapaKTepHCTHKa JTHX Aedopmarmii u3-3a
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WHTCHCUBHOTO JHANKMPH3MAa B KYHTYPCKHX 9BaIlo-
puTax HEOJHOPOIHA, OJHAKO KOMIIBIOTEpHAas TeHe-
pamm3amys  YCTaHOBHWJIA MEPHIMOHAIBHOE pacTs-
JKEHUE, XapaKTepHOE ISl YpaJabCKOrO HOBEWIIETO
oporena [Korm, 2005].

B me3030iicko-kaitHO30¥ckuX niporndax FOxcHo2o
Ypana — Myzo0scap nanbonee sipkre TOBEPXHOCTHEIC
MPOSIBIICHUSI PESKUMOB CXKAaTHSI — B30pOCOBOTO W
CIABHTOBOTO — OTMEYAIOTCS OKOJIO (PPOHTAIBLHOTO
B30poca Myromkap. Ochk cxxaTusi, BO3ABIMAIOIIASCS K
B30pOCY, OPUCHTUPOBAHA MOMEPEK MU 10 JHArOHAIN
K HEMy, CBUICTCIBCTBYS OO0 y4acTHH CHBHWra: Ha
fore — MpaBoro, a Ha ceepe — jesoro [Komm, 2005].
IMo ymamenun ot B30poca K 3amaay, B CTOPOHY
MAJICOTEHOBOW  MOHOKJIMHAIH, C)XXAaTHE YCTYIaeT
MECTO PaCTSHKCHHIO C OCBhIO BIOJH Myrojpkap, Ko-
TOpasi HAKJIIOHEHA K 0Ty — MO0 00IIeMy HOTPYKEHHIO
Ypana u Myroxap.

OOpamaer BHUMaHHE Yy3Kas — Ha 3amajie He
BBEIXOJISIIAs 3a Ipeaensl [Ipexypanbpekoro mporuda —
JIOKaJH3alMsd yCTaHABIMBAEMOIO IO ME30CTPYKTYype
CyOmHUpOTHOTO (“ypasbcKOro’) HOBEMILIETO CHKATHS.
(IlpaBma, ropasgo IWpe K 3amaay, BIUIOTh JI0
ToxmoBckoro cBoma u  Kasancko-Kaxumckoro
aBJaKOT€Ha, 37IeCh IPOLUI0 CYyOMEpHIMOHANBHOE
pacTsbKeHHe, acCOILMUpyeMoe ¢ aBieHreM Ypana). B
STOM OTHOIIICHUH HAJHUIIO CYIIECTBEHHOE OTIMYHE OT
30HBI AWHAMIYECKOTO BIHsHUSA KaBkasa, rme coxaTue
pacmpoctpanmiock ot IlpenkaBka3es K ceBepy Ha
rpomasHoe (>1000 kM) paccrosiHue, BIUIOTh JI0 BCETO
ToxMoBckoro cBoma u rora Bomkcko-Kamckoit
anrexnu3bl (OOwmit CoipT). Bo3MOXXKHBIE MPUYKMHBI
TaKUX pa3Induil 00CYIUM HIKE.

JlaTepajibHble BapHAlUMH TOJS HANPSIKEHUIA.
[IpuBenennbie  (HaxkThl JAEMOHCTPUPYIOT 3aKOHO-
MEpHBbIE HM3MEHEHHUS HANpsSHKEHHOTO  COCTOSHUS,
MPOSIBJIAIOIIMECS B OPUEHTALIUU OCEeW HamlpsHKeHUH U
xapaktepe cTpecc-pexxuma. [lo 3TUM Tpu3HaKam
BBIJICJIAIOTCS. TPU TUHAMAYECKHUX TOMEHA.

B mepBom wu3 uux (“roxaom” — Jlonbacc,
Boponexckuit Maccus, Ilpukacmuii) mpeoOramaroT
cyomepunnonanpHoe, 10 H03-CB, cxarue w
aCCOIMMPYIONIee ¢ HUM CYOIIMPOTHOE PACTSKEHHE
(To u jApyroe — MPEUMYIIECTBEHHO B CIBHTOBOM
crpecc-pesknme). Ilo  COMOCTaBICHUSIM C  MOJIEM
HanpsokeHuilt  bonpmoro Kaskasa [Komm, 2007]
YKa3aHHBIA CTWJIb TMOJIS HANPSHKEHUH YBEPEHHO YBSI-
3BIBACTCSA C KOJUIM3MOHHBIMH Tiporieccamu B Kas-
Ka3CKOM cermeHrte Aunbnuiicko-I mMmanaiickoro mnosca.
Hpyroit nomen (“BocTouHbIi”’) BKIOYaeT HOXHBII
VYpan u Myromkapsl (BMECTe C COCEITHHMH K HHM
y4acTKaMH IUIATQOPMEBI), TAEe pPalOHBI ME30CTPYK-
TYpHBIX HAONIOJICHUH OBUIM OrPaHHYCHBI Y3KUMU
MPOTHOAMH C ME3030HCKO-KaHHO30HCKUMHE OCaIKaMH.
Och pacTshDKeHHMsT TaMm  TOBCIOJy — HampaBlieHa
cyOMepHINOHATIbHO — BHONB Ypaja, TOrJa Kak OCh
coKaTHs (MJIM  YKOPOYEHMs) OpPHMEHTHpOBaHa 0oliee
pasznoobpazHo — ot 3-B g0 CB u C3, HO npu 3TOM
cyOMepUIHOHAIBHOE €€ MPOCTUpaHue (IIPH MOJIOTOM
HaKJIOHE) MOJTHOCTHIO OTCYTCTBYeT. MepuanoOHaIbHAS
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OpUEHTAlMsl PACTATUBAIOUNIMX HANPSIKEHUH OTMe-
yaeTcs W B KalHO30McKkuX mporubax 3aypaibs;
COOTBETCTBEHHO, JIOTHYHO CUUTATh, YTO OHA TOBCIOLY
OoTpaxkaeT o0mee MpOJOJIbHOE YIJIMHEHHWE HO-
Belero. Ypaia.

PaccmarpuBaemblii  JOMEH IOJI1  HAIpPSDKEHUH
HaXOAUTCs Janbllie OT F0KHOM rpaHuLbl EBpasuiickoit
IUTUTHl TI0 CPAaBHEHHUIO C IOKHBIM JOMEHOM M CXKaT
CyOIIMPOTHO, HO, Kak MbI oGocHoBhIBaeM [Komm,
2005], ato sBAsIeTCS PpE3yNBTATOM MPEIOMIICHHS
KOJUTM3MOHHOTO JaBieHus oT lleHTpanbHO-A3uaTc-
KOro cermeHra Amnsnuiicko-I'mmanaiickoro mosica y
MEpPUIMOHATIBHOIO BOCTOYHOTO Kkpas BocTtouHo-
EBponelickoro KpaToHa — JKECTKOIO BKJIIOYEHHUS
BHYTpu EBpasuiickoil nauTsl.

CrenoBarenbHO, JaHHBIE O IIapaMeTpax Harpsi-
JKCHUH TOATBEPXKAAIOT aKTHBHYIO POJb IOXKHOH M
BOCTOYHOW rpaHull Bocrouno-EBpomneiickoil miat-
(opMBI KaK MepelaTYMKOB HANPSHKEHHH OT KOJ-
JU3UOHHON 00JIacTH Ha FOXKHOM Kparo EBpaswmiickoii
IUIMTBL. OTH TpaHMIbl JHOO HEMOCPEACTBEHHO
compuKacanuch ¢ 30HOW koymusuu (Ha KaBkase),
100 SBISIIMCH BHYTPUILTUTHBIMU OapbepamH, OIpe-
JENABIIMMU  KOHKPETHYIO OPHUEHTHPOBKY Hamps-
xenuit (Ypan). K atomy HeoOxonumo 100aBUTh, YTO
BHYTPH 00OHX PAacCMOTPEHHBIX JOMEHOB CHIKACTCS
HaOII0gaeMblil B psifie TOUEK AncOanaHc onpeaeIeHuH
THUIIA CTPECC-PEXKMUMA, CACIAHHBIX Pa3HBIMU (MaKpo- U
ME30CTPYKTYPHBIMH) METOAAMH, OTMEYACTCS TAKXKE U
HanOONBIINI Tapaiean3M MPOCTUPAHNS JTHHEHHBIX
BAJIOB Ha Iu1aT(GopMe 1 KpaeB COCETHUX OPOT'CHOB.

“CeBepo-3amagHoMy”  JOMEHY BHYTpH yIJa
MEXIy IIHPOTHBIM IOKHBIM M MEPHIMOHAIbHBIM
BOCTOYHBIM JIOMEHaMH IIPUCYLl OCOOBIA CTHIIb
CTPYKTYPbl M OpHEHTAIlMM HaNpsDKeHUil, Mpexnae
BCEr0 ONpEACIIeMbI IPUOPUTETOM PACTSDKEHUS.
[TomytHO BO3pacTaer aucOaNaHC  OMNpeaeTeHU
MapaMeTpoB HalNpsDKeHNH (MX OPHEHTHPOBKH M THIIA
CTpecc-peKiMa), TIOJydeHHBIX Pa3HBIMH — MakKpo- H
ME30TEeKTOHNYECKHIM METOJaMH{, a BBIPQKEHHBIH Ha
3eMHOM TTOBEPXHOCTH cOpocoBbIit PEKIM
JOMHHHUpPYET JaXe Ha TeX CTPYKTypax, KOTOpbIE
CIIO)KHO OOBSICHHUTh 0€3 TOPHU30HTAJIHHOTO CHXKATHUSA
(Bsarckme u Kepencko-Uembapckue CKiagdaTeie
mucinokanuu  [Komm, 2012]). B pemsede momeH
BBIp@XEH 00JaCThIO IMUPOKUX JACHPECCHi — Halo-
KEHHBIX HOBeHWmmx mnporubos: Oxcko-/loHCKOTO,
3aBoimkckoro, Bomkcko-Bermyxckoro n 3akaMmckoro,
BJIOJIb KPaeB KOTOPBIX COCPENOTOUEHBI BCE U3BECTHBIE
cOpocel M rpabeHbl. ['paHMIBI JOMEHa C MPOYUMHU
NOCTENEHHBIE M CONPOBOXAAIOTCS  ClEaMHU
HaJIOXKEHUsI IPUCYIIUX UM CTHIel nedopmannii.

PactsokeHue B ceBepo-3alaJHOM JIOMEHE, Kak
OyATO HECOBMECTHMOE C OOIIMM KOJUTM3HOHHBIM
c)KaTHeM, MEXIy TeM KaK pa3 OXKHAaeMO, €CIU €ro
CBSI3BIBATH C yNAJIEHHBIMHU CTpeccaMu Ha nepudepun
00acT MHACHTAIIMH. 3TUM OOBSCHSIOT, HAIIPHMED,
npoucxoxaeHue baiikansckoro u PeitHckoro pugTon
[Tapponnier, Molnar, 1976]. B paccmaTprBaemMoit
371ECh Ilepuapasuiickoit obnactu TJIaBHOE

KOJUIM3UOHHOE PACTSDKEHHE MPOsiBUIOCH B HOkHOM
Kacmuu [Korm, 1997], HO MOKHO MPeanoNoKUTh, YTO
K CEeBEepy OHO MNPOAIMIOCH OOPa30BAHHEM YIHOMSI-
HYTBIX NoJorux aenpeccuil. [lo HammMM AaHHBIM, Ha
fore apeajga pacTsbkeHus (tfokHee Camapel o
Jlunenka), Ommwke K 30He JaBicHWS KaBkasa,
pacTsDKCHHE OPHEHTHPOBAHO IIMPOTHO, a CEBEPHEE
(Hmwxamit  Hosropon, KwupoB) oHO craHOBUTCA
MEpPHUIUOHATIBHBIM. DTO MOXET OBITh OOBSCHEHO Kak
OOBIYHBIM ISl KpaitHell nepudepun o01acTH WHICH-
TallMW SIBJICHUEM HHBEPCHUM, I'Ie KOMIIEHCALIMOHHOE
pacTsDKeHHe NMPUHUMAET OPHEHTHUPOBKY BBI3BABILETO
ero mepsuuyHoro cxatus [Komm, 1997], wmu omHo-
BPEMEHHO BO3POCIIMM 3[1€Ch BIHUSHUEM YpPaJIbCKOTO
JIABIICHHS.

Cxarye, TpPOSBUBIIEECS B CEBEPO-3aIATHOM
JIOMEHe, cnab0 BBIPAKEHO HAa IOBEPXHOCTH: 31€Ch
HEHM3BECTHBI JIOCTUTAIOIINE KPOMKHU 3€MJIM KPYIHbIC
HaJIBUrM (yHIOaMEHTa, a BCTPEYAIOIIMECS MEIKUE
HaJBUTH W 30HBI OpPEKYMPOBaHMS dYexja — Oeckop-
HeBble (Kapnuuckue aucnokanuu) u ap.). Kpome
TOTO, CTPYKTYpPBI CXKaTHs HE BBIJEpXKaHbl 110 TIPO-
CTHPAHMIO: 37I€Ch TNEPEeKPEIIUBAIOTCS BaJbl IIUPOT-
HOIO U MEPHUJIUOHAILHOrO HampasiaeHuil. 1lpu atom
0CTaeTCsl OUEBHIHBIM, 110 ME30CTPYKTYPHBIM HaOIIto-
JICHUSIM, 9TO W B TaKHX CIydasX BaJibl 00pa3oBaNCh
npu mornepedyHoM K HuM ckartud [Komm, 2011], u,
CJICIOBATENIFHO, UX TaKas CIOXKHAsS OPUEHTHPOBKA —
CJIC/ICTBHE DPACCESHUS PETHOHAIBHBIX CHKUMAIOIINX

HanpsLKEHUH.

Cnenyer OTMETUTb, YTO CHIDKEHHE CHXKATUSA
wiaTGopMbl K CceBepy NPOTUBOPEUYHUT MOMBITKAM
OOBSICHUTh TO3THEKalHO30MCKHe BHYTPHUIUINTHBIC
gedhopManuy  JaBIEHHEM CO  CTOPOHBI  30HBI
cnpeauara B Apkrtuke [['ymenko, 1999; Komo-

JsokHBIA, 2010; Sim et al., 1999].

WHTEpecHBIMHU OKa3alucCh JaTepaibHble BapUalluu
HaKJIOHa oceill gedopMammu K TOPU3OHTY: Kak
BBELICHWJIOCH, OHH BeChbMa HH()OPMATHBHEI B OTHO-
IICHUU KWHEMAaTHKH JBIKCHHH M TIPUTOM YBS3HI-
BalOTCS C OCOOCHHOCTSIMH PETHOHAIBHOW CTPYKTYPHI
u perbeda. OCOOEHHO 3TO OTHOCHUTCS K OCH pacTs-
KEeHUs: 0OHAPYKUIOCh, UYTO OHA YacTO MOTPYKAETCS
BMECT€ C TCKTOHHYECKHM | Tomorpadudeckum
pensedom. Tak, B Myromkapax u Ha OxHOM Ypane
3Ta OCh MOBCIOY MAAaeT K 10Ty — COTJIacHO o0IeMy
MOTPYXKEHUIO IMapHUpa YpajJbCKOTO HOBEHIIETO
oporeHa; okono xe Ilpukacnuiickoit 1 MockoBCcKoOH
CHHEKJIM3 3Ta OCh HAaKJIOHEHa K HUM oT Boponexckoil
n Bomxkcko-Kamckoit anTexknu3. WupiMu cioBamu,
KOMIIEHCAIllMOHHOE  Y/UIMHEHUE  PacTATUBAEMOro
Marepualia HaKJIOHEHO (M HAITPABJIEHO TI0 JIATEPAn) B
CTOPOHY COCEIHMX BHAJAMH. 3€Ch YMECTHA aHAJIOTHS
C TEKTOHHUKOM JIaTepaJibHOTO BEDKMMAHUSA B YCIOBUSX
cXKaTWsl, TJIe JBUWXKEHHE OJOKOB YCKOpSETCS K
COCeIIHUM “‘TeopMHAMHUYecKuM yoexumam™ [Kom,
1997] - vy4acTkaM CHIDKEHHS CXKaTUs  W/WIA
MOTPYKEHUIO TeKTOHWYecKoro penbeda. JIns HoBel-
MIMX CIBHIOB paccMaTpUBaeMoW TUIAT(HOPMEHHOM
o0JacTH 3TO TPOSBISAETCS B TOM, HYTO M3 JABYX
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COTIPSDKEHHBIX CHCTEM CJIBUTOB Pa3HOI KMHEMaTHKU
(JIeBBIX WIIM NIPABBIX) peaau3yeTcsl Ta, CMEIIEHUe IO

KOTOpoii  ofecmeymBaeT  HaWKpaTdalmumii  myTh
IBIDKYIIUXCS OJIOKOB K cocemHel cuaekimse [Komm n
ap., 20141.2].

Haknon oceif cxatus Oonee pa3sHOOOpas3eH, HO
HAallOMHHMM, 4TO B I0)KHOM JIOMEHE, NP MEPHUINO-
HaJIbHOM C)KaTHH, OTYETIMBO IPEoOIagaeT CeBEPHBIN
HAaKJIOH, COIJIACHBIA C IONJBUIOM apaBUICKOU H
KaBKa3ckod Jurocdepsl k ceepy. [loxoxke, To xe
camMoe MMeeT MeCTO M B BOCTOYHOM JOMeHe (oco-
6enHo ams Ilpenypanbs, Toe OCH CXKaTUA CHCTe-
MaTU4YEeCKH TOTPY’KaIOTCS K 3amafay, Takke BHYTpPb
matdopmbr). OAHAKO 3[€Ch, U3-32 HEIOCTATOYHOCTH
COOTBETCTBYIOLIETO MaTepHajla MO MaJeo30iCKOMY
a1py Ypaina, FOBOPUTh O ME3OTEKTOHUYECKHU JOKa3aH-
HOM TIOJIBHTE 3aIaJHOCHOMPCKON JIHUTOCHEPHI MO
Bocrouno-EBponeiickyto mwiathopMy  TIpexse-
BpEMEHHO. BMmecTe ¢ TeM, 10 MaKpOCTPYKType Takou
HNOJJIBHUT MpeAronaraercs M0 MNPUCYTCTBUIO JI03b-
BUHCKHX Juciokaimii B 3aypanse [Komm, 2007]
(CCBUTKH CM. TaM xe).

IloMuMo  OXapakTepH30BAaHHBIX  JaTepPalbHBIX
BapUallMil PETHOHAIBHOIO MOJIs HANpPSKEHUM, Hallu
CTPYKTYpHBIE HaOJIOJCHUS TO3BOJIMIM CYLIECTBEHHO
YTOUYHUTHh BEPTHUKANBHYIO JAWHAMHYECKYIO paccioeH-
HOCTB 3TOTrO IMOJIA. Ballle 3TO y’ke yKa3bIBalloCh MPH
paccMOTpeHnH (paKTHYECKOro MaTepHana 1o JUCIO-
KaiusaM B aBiakoreHax — Kepencko-UYembapckux,
Cypcko-MoOKIIMHCKUX M BATCKHX, HO MBI €lle K
STOMY BEpPHEMCS B 3aKIIOUUTEILHOM pasfelie IpH
aHalu3€e HalpaBJICHUH MPaKTHYECKOr0 HPUMEHEHUS
Pe3yIbTaTOB PEKOHCTPYKIIMHU OIS HAIIPSKESHUH.

YeTBepTHYHOE 10J1€ HATIPSIKEHUH — 10 IaHHBIM
TeKTOHO-KHHEMaTHYeCKOI0 AaHA/IN3a PUCYHKOB
THIPOCETH

Meroauyeckue  npuHHunel. B pucyske
THIPOCETH U BO B3aMMHOM DPACIOJIOKEHUH KPYITHBIX
MOP(OCTPYKTYp  HPUCYTCTBYIOT  4Y€pThl, MO3BO-
JSFOLIIME  TIPOTHO3MPOBATh KHHEMAaTHKy TOPU30H-
TaJIbHBIX TEKTOHWYECKHX MepeMeniennii. Hecmotps
Ha HEKOTOPYI MPOBU30PHOCTH TaKOro moaxona (us-
3a HENOCTAaTKa [aHHBIX O MPSAMBIX CMEIICHHIX
reoMOp(HOTOTHYECKHX OOBEKTOB) COOTBETCTBYIOIINE
CBEJICHUS] BaXKHBI JJISl COIMOCTABICHUS C JPYTUMH,
Ooiee COBEpUICHHBIMH — MaKpO- W ME30CTPYK-
TYPHBIMHU — METOIaMH. JlaHHbIE TAKOTO PO/ia UMEIOT U
CBOM HECOMHEHHBIE IIPEHMYIIECTBAa. OHM obecre-
YHMBAIOT MOJHOE IIOKPHITHE BCEH TEPPUTOPHH, HE
3aBUCAIIEE OT HaMM4YMsg OOHaKCHWH WIIM Y4acTKOB
OypoBBIX paboT; KpoMe TOro, B OTJIMYHE OT IeoJIo-
THYECKUX CTPYKTYp B paccMaTpUBaeMoOd o0iacTH,
OHM HMMEIOT OYCHb YETKYI0 BO3PAcCTHYIO MNPUBSI3KY,
TOYHO  COOTBETCTBYIOLIYIO 3Taly  O(QOpMIIECHHS
THIIPOCETH — MO3AHUH THoneH—kBapTep. CooTBeTCT-
BEHHO, B YCIIOBHAX Hepa3pabOTaHHOW JaTHPOBKH
oTHenpHBIX (pa3 nmedopmannii BHYTPH HOBEHIIIErO
3Talma OHHM MO3BOJSIFOT  BOEAWHO  PAacCMOTPETh
HanpsOKeHHO-1e()OpMUPOBAaHHOE COCTOSIHHE Y3KOTO U
K TOMY )€ OJHM3KOrO K COBPEMEHHOMY HHTEpBAIly
BpPEMEHHU.
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[TpueMbl 3TOro0 — TEKTOHO-KMHEMATHYECKOro (KaK
MBIl €ro Ha3blBaeM) — aHalIW3a YETBEPTHYHBIX
HampsDKeHWH ~ “lo0  THApOceTH”  HEOTHOKPATHO
ocgemranucek [Korrm, 2004, 2011; Komm u ap., 2014,].
OmHako KpaTko TEPeUYHCInM TJaBHble W3 HHUX: 1)
KyJIHCHBIE CHCTEMBI OTPE3KOB IOJINH, (HPHMKCHPYIOIIUE
CABWT B HAIIPABIICHHUH, COTJIACHOM 3HAaKy KyiHc (“mo
mepcTr’’); 2) MHOTAA TOYKH KYJIHUCHOTO COTPSKCHUS
COMPOBOXKIAIOTCS paciiupeHusiMu gonua tuma pull
apart, ykasplBalOIIMMHM Ha YCIOBUS TPAaHCTEH3UH
(coBura ¢ pacTsbkeHHWeM); 3) g OOCTaHOBKH
MOJIHOTO PACTSDKEHUS! — PUTMHYHO TOBTOPSIOIINECS
pacuIMpeHHble Y4YacTKHM CyOmapajuleNbHbIX JOJIUH
OIpEJIeJICHHOTO HampaBJEeHUs, 4YacTo — 3Ur3aro-
00pa3HOTo BHAa B IUIAHE, XapaKTEPHOTO IS TPELINH
oTpBIBa; 4) Takke O PACTSHKCHHH, HO TOJNBKO KHHE-
Matuuecku acumMmerpuyHoMm [Komm, 2016], cBupge-
TENILCTBYIOT TIOYTH HCATBHO TYrooOpa3HbIE B IUIAHE
BBIEMKH BBICOKMX KPYTBIX OeperoB pek (0coOeHHO
Bonrn). [TomoOHas Mopgonorust XapakTepHa W UIS
LUPKOBBIX OIOJ3HEH, OIHAKO OTPOMHAs MPOTSHKEH-
HOCTh PAacCMaTPUBAEMBIX YCTYIOB (JIECATKH M Iaxe
NepBbIE COTHU KM) OJIHO3HAYHO CBUJIETEIBCTBYET 00
ux TekToHnueckod mnpupone [Komm, 2011]. [ns
CpaBHEHUsI, TOYHO TaKylo ke GopMy B IUIaHe (M MpH
3TOM pa3Mephbl) UMEIOT CEPIIOBUIHBIE TIOIYyTPaOEHbI B
pudrax Cc BOTHYTOCTHIO, HANpaBICHHOH IO JBH-
JKCHHI0 cOpoIIeHHBIX OokoB. B Hambonee obmem
IUIaHE HANpaBJICHWE BOTHYTOCTH CTPYKTYp pacTs-
JKeHHs (Kak cOpOCOB, Tak M OTPHIBOB) YKa3hIBaeT Ha
NPEANIOYTUTENbHYIO  JIATEPATIbHYI0O  KOMIIOHEHTY
cmenienus 61o0koB [Komm, 2011, 2016]; 5) nanporus,
Oepera, hopMHpOBaBIIHECS IIPU TTONIEPEYHOM CKATHU
W HEKOTOpOM HajBuranuu (Hampumep, JoHa wu
Cesepckoro JloHIIa B UX CPEJHHMX TEUEHUSX), 4acTo
BBITMOAIOTCS HE OT JI0JIMHBI, a K HEl.

JlefiCTBUTEIbHOE  COOTBETCTBHE  BCEX  ATHX
0COOEHHOCTE! PUCYHKA TMAPOCETH TEM HMJIM MHBIM U3
YKa3aHHBIX IMHAMUYECKUX 00CTAaHOBOK MPOBEPSIIOCH
HE3aBUCHMBIMH  CTPYKTYPHBIMH  HAOJIOJCHUSIMH
[Komm, 2004, 2011; Komm u zip., 2014]

3nech MBI TPEICTABISIEM CXEMaTHUYECKYI0 KapTy
OpHCHTAIIMM HANpshKeHWi “no ruapocer” (puc. 2),
KOTOPYI0 MOXXHO CpaBHMBarh C  pe3yJibTaTaMu
NPUMEHEHHs] JPYTHUX METOJOB KapTorpadHpoBaHusI
HanpspkeHudt (cp. puc. 1 u puc. 2). Heobxomumo,
OJIHAKO, Cpa3y OTrOBOPHTHCS, YTO H300paKeHHbIE Ha
JIAHHOW  KapTe CTPYKTYpHbIE JIMHHUH, HMEIOIIHe
OIPOMHYIO MPOTSHKEHHOCTh, HHUKOMM 00pa3oM HeJb3si
WJICHTU(QUIMPOBaTh €  pa3pblBaMH, IYCTh  JaXe
NorpeOeHHBIMY WM TIpeJIIoaraeMbpIMi. TOYHO Tak ke
COMHHTEJIEHO CUMTATh MX W BBIPAKEHHBIMHU B penbede
30HaMH TPELIMHOBATOCTHU. XOTs OBl TIOTOMY, YTO 3JIECh
HUKTO HE KapTHpOBaJ 3TH 30HBI M HE 3aMepsul
CPeIHECTaTUCTUUECKUI “IIar” — pacCTOSHUE MEXIy
cocenamMHE U3 HEX. (KOHEYHO, 3TO He UCKITFOYaeT TOro,
YTO B YACTHBIX CIIy4asX OKOJIO JIMHUH TaKoro poja
JIOKAJIbHO MOTYT OBITh OOHApY)KEHBI 30HBI TPEIIH-
HOBaTOCTH W MAaJOAMIUIUTYIHBIC Pa3pbiBbl) Bpsim im
TaKK€ TMPAaBOMOYHO  CUUTATh OTH  MPUXOTIMBO
W30THYTBIE JIMHAM TEKTOHWYECKHMH JIMHEAMCHTAMH,
KOTOPBIE, 110 OTPeJICTICHNIO NPSIMOJIMHEHEL.
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Puc. 2. YerBepTHuHbIe HANPSHKEHUSI BOCTOKA Pycckoi mnThl M Ypana, 10 JaHHBIM aHaJIn3a

MOP(OCTPYKTYPHBIX PUCYHKOB

1-7 — >neMeHTHI THAPOCETH C BEIPAXEHHBIMH B MX T€OMETPHH M B3aNMHOM PACHOJIOKEHHH MPU3HAKAMHI TeKTOHUIECKHX
CMeIeHnil: 1 — aHOMaTbHO paCIIMPEHHBIE W 9acTO 3MI3arooOpasHble B IUIAHE JOJIHMHBI, MAPKHUPYIONIWE Pa3JABUTOBBINA TUII
CMeIeHUs; 2 — IyrooOpa3Hble HEOTEKTOHUYECKUE YCTYIBI (IITPUXH — IO TOTPYKEHHIO); BOTHYTHIE K COCEIHEH JeNpeccuu
pernbeda 1 MapKUpYIOLe COPOCOBBII THIT CMEIIEHNs; 3 — KyJIMCHBIE YYaCTKH JIOJIMH; CBSI3aHHbBIE CO CIIBUTOM; 4 — KYJIUCHBIE
pacuIMpeHust TOJIMH — BO3MOXKHBIC CTpyKTypbl Pull apart B 30He ciapura; 5 — npsiMONHHEHHbIE B IUIaHE; CHHYCOUIAIBHO
W30THYTHIE WM BBIMYKJIBIE K COCEIHEIl Jenpeccud HEOTEKTOHMYECKUE ICKapIbl (ABOWHBIE IMITPUXH — IO IMOTPYKEHHIO);
MapKHUpPYIOLIHe B30OPOCOBBIIl THI CMEIeHus; 6 — rPeOHN HEKOTOPBIX CHIIBHO aCHMMETPUYHBIX BOJOPA3/CiOB; 7/ — IMIMPOKUE
C/BUTOBBIC 30HBI, BBIPKEHHBIE B KyJIHCHOM pACIOJIOKCHHH KPYIHBIX SJIEMEHTOB THIPOCETH W/WIM JIMHEHHBIX
BOJIOpa3ienioB; 8-9 — 3JIeMEHTH HEOTEKTOHHYECKOTO paifoHmpoBaHms: 8 — mporu6sl; 9 — momastus; 10-15 — ropum-
30HTAJIBHBIE TPOEKIHWH Ocel HopManmbHBIX HampspkeHmi: 10-11 — mo pesynabraraM Me30TEKTOHHYECKHX HaOIOIeHUIT
(em. puc. 1): 10 — cxarus; 11 — pacrsokenus; 12-15 — mo MOpGOCTPYKTYpHBIM NaHHBIM: 12 — cxatws; 13 — To XKe;
HeyBepeHHO; 14 — pacTsbkeHus; 15 — To jxe; HeyBepeHHO;.

Hogeiimne crpyktypbl: momuatus (uudpsl B kpyxkkax: 1 — Cambcko-Manbruckuii Merasan; 2-3 — JloHenko-
BonnoBaxckuii meraBan (3 — ero BosnHoBaxckuii oTpe3ok); 4 — [IpuBOIIKCKHIA CIOXHBIH MeracBoa; 5 — Huxkeropojcko-
Yebokcapcekuit Ban (ceBepHast yacTh [IpuBommKckoro noguaTus); 6 -byrynsmuncko-benebeeBckuii MeracBox; 7 — Y GuMcKuii
acHMMeTpHYHBIH ropet; 8 — TynBuHckmit MeraBan, 9 — Myromkapckuii Merasai; 10 — Ombenckuit Ban;, 11-13 — crmoxHbIi
MeracBoJ] BHYTpHIUIUTHOTO oporeHa HOxnoro Vpama: 11 — npeBnee sapo; 12-13 — B3OpomieHHBIe TPHOOPTOBBIE OJIOKH:
12 — SmanTayckuii; 13 — Mpennsikckuii HOBeiimme mporuOs! (udpsl B kBajgparax): 1 — 3aBomkckuid; 2 —Ty3/I0BCKHIA,
3 — Oxcko-JloHcKoit; 4 — Memepckuii; 5 — Bomkcko-Bermyxcknit

Fig. 2. Quaternary stresses in the eastern Russian Plate and Urals deduced

from analysis of morphostructural patterns:
1-7 — elements of drainage patterns with attributes of tectonic offsets expressed in their geometry and
mutual arrangement: 1 — anomalously widened and often zigzag-like in plain view valleys that mark break away offset type;
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2 — arcuate neotectonic escarpments (ticks are directed downslope) concave to neighboring depression of topography and
indicating normal fault displacement; 3 — echelon arranged segments of valleys related to strike-slip faulting; 4 — echeloned
widening of valleys as evidence for pull-apart structure in strike-slip fault zone; 5 — neotectonic scarps rectilinear in plain
view; sinusoidal; or convex toward neighboring depression (double ticks are directed downslope) indicating thrust fault type
of displacement; 6 — crests of some sharply asymmetric drainage divides; 7 — wide strike-slip fault zones expressed in
echeloned large segments of drainage pattern and/or linear drainage divides; 8-9 — elements of neotectonic zonation:
8 — rises; 9 — troughs; 10-15 — horizontal projections of normal stress axes trajectories: 10-11 — from results of
mesotectonic observations: 10 — compression; 11 — extension; 12-15 — from morphostructural data: 12 — compression; 13 —

the same; uncertain; 14 — extension; 15 — the same; uncertain

BMmecte ¢ Tem, MpUCYTCTBHE €JUHCTBEHHOTO, HO
Ype3BBIUYANHO Ba)KHOTO INPH3HAKA, OO0BEAMHSIOLIETO
9TH JINHHH, BCE K€ 3aCTABIISIET UX CBSI3BIBATH C MPOSIB-
JICHUEM TEKTOHHYECKOTO XPYNKOTO Pa3pyIICHHS: BCE
OHM MO CBOEH TE€OMETPHH B IUIaHE HAIOMHHAIOT
W3BECTHYIO (hOpMy JHHHH Pa3pbIBOB TOW WM WHOU
KWHEMAaTHKH{ WJIH UX TIPUBBIYHBIC COYCTAHUSL.

PyKoBOACTBYSCH NEpedNCICHHBIMI IPUHLIUIIAMH,
MBI 00OCHOBBIBaEM IIOJIOKEHHUE, COTJIACHO KOTOPOMY
MOJO0HBIE PUCYHKH THIPOCETH BBI3BaHBI TE€M, 4TO B
XOZI€ IPO3UHM TEKTOHHYECKU HANPSIKEHHOTO TOPHOIO
(mopomHOro) MaccMBa MPOUCXOAMT  pellaKcalus
3aKOHCEPBUPOBAHHBIX TEKTOHHYECKHUX HalpsDKEHUH,
U MO3TOMY Ha MOJCIUPOBKY OOpTa JOJIMHBI BIUSIOT
NPOCTHpPaHWE M KHUHEMAaTHYeCKHH 3HaK o0pasyro-
IMUXCS TIPU TaKOW pENaKcallid MEJNKHUX TPELIHH
pasrpy3KH HanpsDKeHWH (TEpMHUH, TPHHATHIN B
TOPHOH MexaHHKe). TEeKTOHHYECKHe HanpsKEHH
SBJISTFOTCS] TIPOHUKAIOMIMMHE, TO €CTh OHH PaBHOMEPHO
pacrpeseneHsl BO BCeH 00JIaCTH CBOETO JCHCTBHS, U
MO3TOMY YYaCTKH BCKPBIBIIMXCS 3PO3HEH TpEeIIHH
pasTpy3KH  YKa3pIBAIOT HE Ha  KOHIEHTPAIHIO
HaNpsDKEHUH B Y3KMX JHUCKPETHBIX 30HAX, a TOJIBKO
Ha yYacTKM HX PpACKOHCEPBALMH, BBI3BAaHHOMU
JIEWCTBUEM 3K30T€HHBIX TporeccoB. [lpu s3TOM
TPEIIMHBI Pa3rpy3KH, IO ONPENENICHHUIO, HACIEAYIOT
OPHEHTAILMI0O OCe TEKTOHWYECKHUX HAalpsDKCHHH B
JAHHOW TOYKE W, CJEIO0BaTeNbHO, OEper peKu TOXKe
MPUHAMAET COOTBETCTBYIOIIEE HAIIPABJICHHE.

Hcnonp3oBaHue 3TOH TEOPETUIECKOM TUIATHOPMBI
CIIOCOOCTBYET OCYNIECTBICHHIO IIHUPOKOTO KapTo-
rpadupoBaHusl HOBeHIIMX (CHMHXPOHHBIX (OPMHUPO-
BaHUIO PEK) HANPSOKEHUH M, YTO OYCHb BaXXKHO, NpHU
3TOM IO3BOJIIET OTKA3aThCS OT TPYAOEMKHX M HacCTO
HeOlaroapHpIX MHOMNBITOK JIOKa3bIBaTh  HaJU4He
Pa3phIBOB OTPOMHOM MPOTSHKEHHOCTH, IO CHX ITOp HE
M3BECTHBIX MO T€OJIOTHUECKUM JTaHHBIM.

Bonee cnennanbHO MeTOIUYECKUE NPUHLMIBL U
pe3ynbTaThl  PEKOHCTPYKLHMM  HANOpsHKEHUH — “TO
runpoceTn” ocBemarorcs B padorax [Komm, 2004,
2011; Komm u gap., 20142]), 3mech ke OrpaHuuuMCs
KpaTKUM IIE€PEYUCIIEHNEM OCHOBHBIX pE3y/IbTaTOB
9TOif paboThl B CpaBHEHHUM C pe3yJbTaTaMu
MPUMEHEHHUS IPYTUX METOJIOB.

Pesynomamor pexoncmpykyuu

Ha camom ore oxapakTepu30BAaHHOTO FOKHOTO
JIOMEHA TIOJISI HANpSHKEHWH C ero “KaBKa3CKuM’™
CTWJIEM  HANPsHKEHHOTO  COCTOSTHHS,  MOCIEIHHI
OTUETJIMBO TMPOSBISAETCS B CTPYKTYpHO-I€OJIOTH-
YECKHX OCOOCHHOCTSAX, TaK YTO aHAJU3 PHCYHKOB

THJPOCETU 37IeCh, BOOOIIE TOBOpPS, HE 00sA3aTEINICH.
OnHako B METOJMYECKOM IUIAHE OTMETHM, 4YTO
MIPUCYIIIE JAHHOMY IIOJIF0 YEPTHI MPOSBIAIOTCA U B
CTPOCHWH [ONMWH. B TIPaBBIX CABHTaxX CeBEpO-
3amaIHOTO MIPOCTHPAHUS, 3aMETHBIX [T noiuH Cama
u CeBepckoro JloHIA (A1 MOCIETHETO STOT CABHT, C
IIUPOTHBIM ~ pacTsDKCHHEM, BbIpakeH d3(dexTHoi
CHCTEMO# MyJI-alapToB), a TAaKXKe B PEryJSPHBIX
pacHIMpeHusIX MEepUAMOHANBHBIX NpuToKoB Ce-
Bepckoro JloHIa, yKa3bpIBAIOMIMX Ha CYOIIMPOTHYIO
OPUEHTAIUIO PACTSHKEHUS.

Ha ceBepe xe aToro nomena, B BopoHexckom
MaccuBe, Tlieé KpYIHBIX MakpocTpykryp Tuma Jlo-
genkoir wian Canbcko-MaHBIUCKOM  METaHTHKIIN-
Hallel, ¢ WX MPOJOJIFHBIMH HAaJBUTaMH, HET, aHAJIN3
PUCYHKOB THAPOCETH CTAaHOBHUTCSI yxe Oolee
HEOOXOOUMBIM, M 3IEeCh €ro HCIIOJIL30BaHHE, OCO-
OCHHO BMecTe C  ME30CTPYKTYPHBIMH JTaHHBIMH,
TaK)X€ NOKa3blBAET COXpPAHEHHE MOJS ‘‘KaBKa3CKoro”
CyOIIMPOTHOTO PACTSHKCHHUS C YKOPOYCHHEM B
MepuanoHansHoM, 1o CB, HampaBieHuH.

Tak, yKOpoYeHHE OTYETIIMBO  (PUKCUPYETCS
CIIBUTOBBIMH pUCYHKaMu (C MyJuI-anapTaMu B JOJTUHE
cpennero JloHa), a pacTsDKEHHE — Kak IPOSIBIISIO-
IIe¥cst MOBCIOY PACIIUPEHHOCTHIO TOJIBKO MEPHUANO-
HapHBIX gomuH (Lme, CaBanel um 1p.), dYacrto
3Ur3aroo0pasHoi GopMel B IUIaHE, TaK U MIHPOKHM
pacmpocTpaHeHHEM  IyrooOpasHBIX  reoMopdoio-
THYECKUX YCTYNOB. BOTHYTOCTh MOCHEIHUX HAIpaB-
JIeHa K BOCTOKY, B CTOpoHy Ilpukacnuiickoil cuHe-
KIU3Bl — Kyla, BHINMO, OBUIO HAIMpPaBICHO YJIH-
HEHUE W JIBIDKeHUe macc. MHIuBUIyambHOE OTIINYHE
JIaHHOM, CEeBEpPHOM, YacTH IOKHOTO JIOMEHAa —
JIOMUHHPYIOIIee 3HaYeHHE JIEBHIX, a HE MPaBbIX Kak
Ha IOre, CABHUIOB, OJHAKO 3Ta OCOOEHHOCTh KOppe-
JUPYETCSl C TJIABEHCTBYIONIEH POJIBI0 MaKpOCTPYK-
TYpHBIX JIEBBIX CIABHUTOB Ha BOCTOKE BopoHEekckoro
MaccuBa okoJio [Ipukacnuiickoil CUHEKIIU3bI.

B nenom ke, MOKHO KOHCTaTHpPOBAaTh, UTO 3]I€Ch
aHaJIM3 PUCYHKOB THAPOCETH TO3BOJISIET HA IIUPOKOI
mwiomaad BoOpoHEXCKOro maccuBa MNPOCIHEAUTb Te
BapuaIy TOJS HAMpPsDKeHUH, KOTOpPbhIe HE3aBHCHMO
OBUIH YCTaHOBJICHBI ITyTeM OoJiee Y3KO JIOKAJH-
30BaHHBIX CTPYKTYpHBIX HaOJIOJCHWIA B 30HAX
CKJIa4aThIX IUCIOKALIUHA.

Takum o00pa3oM, eciau paccMaTpuBaTh TOJIBKO
FO’)KHYIO TIOJIOBHHY pacCMaTpUBAEMON TEPPUTOPHUH, TO
rIyOMHa  TPOHWKHOBEHHS K  CEBEpy, BHYTPH
m1aTGopMbl, KaBKAa3CKOTO JaBJICHHS 3]IeCh OYEeHb
BEJIMKA, COCTABJISA, 110 MeHbIei mepe, 700-800 km (u
9TO TIOKa 0€3 ydeTra TOTO, YTO UMEET MECTO B CEBEPO-
3amagHoM JIOMeHe, cM. jaanbiie). [Ipu 3ToM BiusHHE



I'eomnoris

“KaBKa3CKOro” TMOJI HAMpsKEHUH NPOCIeKUBAECTCS
0 pe3yiabTaTaM INPUMEHEHHUs YyxXKe BceX Tpex
UCTIONIB30BAaHHBIX METOAOB, BKIIOYas aHANIHW3 DH-
CYHKOB THAPOCETH.

Jus BocTOYHOTO (YpasIbCKOTO) JIOMEHA COBIIa-
JE€HHE JaHHBIX YK€ He CToib mnonHoe. Ecmun
OPHEHTHPOBATHCSI HA OCOOEHHOCTH MaKpOCTPYKTYPHI
yexjia, TO apeayl JaBleHMs HOBeWlero Ypana Ha
3ara/ie TOKe Ype3BbIYaliHO TI1yOOK: MEpUANOHAIBHEIE
CTPYKTYpPbl ypaJIbCKOTO IUIaHA BKJIIOYAIOT TaKHe
yIaJeHHbIe OT VYpajla HOBeWIIne OOBEKTHI, Kak
Bsarckue mucnokanuu u naxe Oxcko-llHMHCKMIA Bas
Ha 10)KHOM 0opTy MockoBckoil cuHekusbl. OnHaKo
€CJIM TIPUHUMATh B PacyeT UCKIIOUUTEIIBHO BO3AEHCT-
BHE TOIBKO Ha THAPOCETh, TO JaBICHHE Ypana
pacnpocTpaHuiIoch nuib Ao IIpenypanbckoro mpo-
ruba u OMMmKaWIIero CKJIOHA IUIaTGOPMBI, TAE OHO
BBIPA3WIOCh B aHOMAJIbHON PAaCIIUPEHHOCTH IUPOT-
HBIX 0Tpe3KoB JoauH CakMapsl, Ypana, Uneka u np. B
paiione OpeHOypra, a TakKe yJacTKOB COOTBETCT-
ByIOIIETO TpocTUpanus noauH benoit u Kambr Mmexy
Ilepmpro u  IbxeBckoMm. Ilymn-amaproBoro THma
HIMPOTHBIE OTpe3Ku KaMbl OAUEpKHYTHI IPUYpPOUCH-
HOCTBIO K HHUM BOJOXPaHWIHIL, OOpa3yrouux
MPaBOCIBUTOBBIA KynHCHBIH pang CB mpoctupanus
(cm. puc. 2). Takum 06pa3oM, riayOWHA MPOHHKHO-
BEHUs B3ATOH B LEJIOM 30HBI YPalbCKOTO HABICHHSA
“no rumpocern” He mpessimaer Bcero 200-300 kwm,
JIAJIeKO ycTynasi B 3TOM OTHOLIEHHWH TaKOBOM “TIO
MaKpOCTPYKType”,  MpOsSIBUBLIEHCA  BIUIOTH  JI0
IO)KHOTO Kpasi MOCKOBCKOM CHHEKIU3bl. YTO ke
KacaeTcs ME30CTPYKTYPHOTO MaTepHaja 0 JaHHOU
9acTH TEPPUTOPHUH, TO BBIIIE MBI OTMEYAIH €ro
MPOTUBOPEUUBOCTD.

B oroii crnoxHOIl cuTyauuu c apeanamu pac-
OPOCTPAaHEHUs]  HANpsDKEHMH  OT  COCEOHHX C
wiaTopMoii HOBEHIIMX OPOTEHOB, OKa3aloCh, YTO
HeJlocCTalolee 3BEHO JUIS TOHHUMAaHUS IPHUPOJBI
MPOTUBOPEUHI CIIOCOOHBI MPEAOCTABUTh HAOIIOICHHS
PUCYHKOB THJIPOCETH B ‘“‘CEeBepO-3anagHoM’ JOMEHE.
Kak BbIlle 0TMEYaJIOCh MO CTPYKTYPHBIM [TaHHBIM,
3/1eCh CHIDKACeTCA M PAacCeMBAETCS C)KaTHE U UMEIOTCA
MPU3HAKN HAJIOKEHHS HANPSKEHUI pa3HOro 3HakKa.

OTtu HaOMIOAEHWS IIOKa3alH, YTO CYMMapHBIH
PUCYHOK THIPOCETH CEBEpO-3allaJIHOTO  JOMEHa
MNOJHOCTBIO AHAJOTHYEH TaKOBOMY IOXKHOTO M,
CJIe/IOBATENIFHO, (DOPMHUPOBAICS MOJ BO3/EHCTBHEM
“KaBKa3CKOT0” CTWJISA TIOJSI HalmpsDKeHHUH — ¢
CYOUIMPOTHBIM PACTSDKEHHEM M aCCOLMUPYIOUINM
MEpPUAMOHAIBHBIM YKOPOUCHHEM: IIPU 3TOM TO H
JIPYToe — C y9acTHEM C/ABHTa, 0coOeHHO mpaBoro. Kax
Ha TokMOBCckOM cBoie W BopoHexckoM Maccuse,
3lecChb TaKK€ MO-TPeXKHEMY  pacIIUpeHBl  Bce
MEpHUANOHAIIFHBIE OTPE3KH JIOJIMH: 3/16Ch — CEBEPHBIX
nputokoB Boaru u Bernyru, a taxke psil ydacTKOB
Bstku B ee cpexneM n HwkHeM TedeHHH. OcoOEHHO
HarJsiAHBIA IIpUMEp PEXUMa IIPABOCIBUIOBOM TpaHC-
TEH3UH (C MHOTOYHCIEHHBIMH IIyJII-allapTOBBIMHU
paclIupeHusiMA) JEMOHCTPUPYET KyJIHCHas JOJIMHA
Bsitku.

Pesrome. CpaBHuBas B 1LEIOM TEKTOHO-KH-
HEMAaTUYeCKUH aHalIM3 pPHUCYHKOB THUIPOCETH C
OCTAJIbHBIMM METOJAaMU PETUCTPALUU KaWHO30MCKUX
HanpsUKeHWH, MOXHO CKas3aTh, 4YTO OH TakKXke
MOATBEPKIAET CYIIIECTBEHHOE ydJacTue
TOPH30HTAIHHON KOMITOHEHTH! HampspkeHuil. OqHaKo
MOYEPKHYTO BBINVIIAUT YK€ CIABUIOBBIH DPEXHM —
OUYECBHIHO, B CBA3M co crnenudukoil Meroxa,
OCHOBAHHOTO Ha aHAJIU3€ YepT, BEIPAKEHHBIX B IIJIaHE
U, K TOMY K€, Ha OOIIMPHOH ILIOaIH.

Jlanee, noaTBepikaaeTCs ydacTue ABYX KOHKYpPH-
PYIOIIMX THUIIOB TNOJIEH HampshkeHuid (¢ cyOmepu-
JIMOHAJBHBIM M CYOIIMPOTHBIM C)KaTHeM — “‘KaBKa3-
CKOro” M “ypalbCKOTro”), HO apeajbl UX NeHCTBUS U
3HAYMMOCTh MOJBEPTIINCH “KoppekTuporke”. Eciu mo
MaKpOCTPYKType o00nacTh BsTckmx aucimokarui
MPUHAJICKUT cdepe BIUSHUS HOBeifmero Ypaina, TO
mo  MoOpQOCTpyKType, Ha Hee  HaJO0XWIOCh
cyOMepuanoHaIbHOE “KaBKa3ckoe” cxarue. OOmacTp
)K€ “ypaJbCKOro” JaBJICHHUS COKpaTWiIach IO Tep-
puTtopun coOCTBeHHO Ypana-Myromkap, ¢ 3aXBaToM
6muskoro [Ipuypanbs.

Takum o00pazoM, OOHapyXKHMBaeTCsl TMPOU3OLIE-
mrasg B KBapTepe HalpaBleHHAs K CEBEpy 3cKajalus
CyOMepUIMOHATIBHOTO CXKAaTHsl, U MBI 3TO CBS3bIBAEM
¢ Oomee mo3mHEeH (KOHEN paHHETO MHOICHA) “YKeCT-
Koi” xosum3ueil EBpasuiickoil miauTel ¢ ApaBueii, mo
CpaBHEHUIO ¢ TakoBOI — ¢ Hanei (omuromneH).

Oobcysricoenue pe3yiomamos u aHAIU3 HANPAGIEHUT
UX RPAKMUYUECKO20 UCNOJIb306AHUS

OCHOBHOW pe3ynbTaT HCCIENOBAaHUN — KapTo-
rpaduyueckasi MOJECIb KalHO30HCKOrO TOJIsS Hampsi-
KeHuii/nedopmanuii paccMaTpuBaeMoil miathopMeH-
HOW TEPPUTOPHM, COCTAaBICHHas IO pe3yJbTaTaM
aHanu3a OOMMPHOW Oa3bl JaHHBIX ME30TEKTOHU-
YEeCKMX 3aMepOB, OCYIIECBICHHOIO Ha OCHOBE
KOMIBIOTEPU3UPOBAHHOTO CTPYKTYPHO-KMHEMAaTHYeC-
Koro Mmerojga. KoMIbloTepHBIE MOJENH CONOCTAB-
JSUIACh CO CBEJECHUSAMU O KHHEMATHKE M3BECTHBIX
pasioMOB M JAPYrHMX MAaKpOCTPYKTYp, a TakKke C
pe3ynbTaTaMH  aHalu3a  PUCYHKOB  THIPOCETH,
coJiepKalX WHPOPMAINI0 O KMHEMaTHKe TOPH30H-
TaJbHOW KOMIIOHEHTH! HOBEHIIMX HampskeHuil. Bcee
3TO TO3BOJIWJIO CYIIECTBEHHO PAaCIIUPUTH HH(pOpMa-
TUBHOCTH NPEACTABISIEMON PEKOHCTPYKIIUH, a TaKXKe
YTOYHHTH BO3MOXXHOCTH K&)KJOTO W3 NPHUMEHSEMBIX
METOZIOB. Pe3ymbTaThl, MOTy4YeHHBIE HPU HCIOJIB30-
BaHUM JIAaHHBIX Pa3HOTO MacmTaba M THIa — Makpo-,
Me30-, ¥ MOpP(OCTPYKTYpHBIX, a TaKkxe 00pabo-
TaHHbIE pPa3HBIMH  CHOCOOAMH  CTATHCTHYECKOTO
aHanu3a  (IpH  JIMUPYIOLIEM  HCIIOJIb30BAHUH
KOMITBIOTEPHBIX ~ NPOTpamMM) IPUHIWIHAIGHO HE
IPOTUBOpPEYAT, a TOJNBKO JAOHNOIHAIOT JpPYyr Apyra.
[TpumeHnsieMble B KOMIUIEKCE, OHH MOTYT 3((EKTHBHO
HCTIONB30BaThCS Ul HM3Y4YeHHs HOBEHINIEro Hamps-
KCHHOTO COCTOSIHUS IIaT(GOPMEHHBIX TEPPHUTOPHIL.
Xotenoch OBl OTMETHUTH IIEHHOCTH IIPOBEACHHOTO
UCCIIEOBaHNA KaK METOAMYECKOrO JKCIEPHMMEHTa —
9TO TeM Oojee mpeArnonaraeT HeoOXOAMMOCTh
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I'eomuuamika 2(23)/2017

BCECTOPOHHEH IIPOBEpKM M OOCYXKAEHHS €ro pe-
3y/lbTaTOB

[Ipencrasnsiemas kapTorpaduaeckas MOAETb MO
KalHO30MCKUX HaNpsKEHUH (B OopUTrHHaJIe
CONpOBOXKIAaeMasl cepueid MoAeneld IUisl OTIENbHBIX
MapaMeTpoB HANPSHKEHHOTO COCTOSIHHSI) COCTaBIICHA
BIIEPBEIC IS KPYIHOM MIaT(GOPMEHHON TEPPUTOPHH.
KommuiekT 3THX MartepuanoB caMm 1o ceGe — HOBEII
MH(QOPMALMOHHBIH  JTOKYMEHT, KOTOPBIH  MOJXKET
AQHAJIM3UPOBATHCS CIEUUATMCTAMU Pa3HOro HpOoduUIIs
U TEOPETUYECKUX B3IMIAAOB M MpPH 3TOM — JUId
pemieHuss Kak (yHAaMEHTAJIBHBIX, TaK M YUCTO
MPUKIIAJHBIX 3a/a4.

Hameru™m cnemyromue HampaBieHUs IpakKTH-
YECKOT'0 UCIIOIb30BaHMS PE3yIbTaTOB HCCIIEIOBAHMA

1) YTouHEeHHE KHHEMATHKN U3BECTHBIX Pa3phIBOB.
MeToauueckl 3TO JENAeTCsi MyTeM COIOCTABIICHUS
OpPHEHTALlMM OCeH HANpsHKEHUH C MPOCTHpPaHHUEM
HCCIIeayeMoro paspsiBa. Hanpumep, st HaABUTOB H
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B30pOCOB TOPU3OHTAJbHASI IIPOCKIMS OCH CHXKATHSA
NEepHeHANKYIsIpHA €ro JIMHUM, JJIsi CIBUTOB OHa
JMaroHaibHa, a s cOPOCOB — mapaiuieipHa (Toraa
KaKk TIIONEPEeYHOH WM SBISIETCA TOPH30HTAIbHAS
TIPOEKIMST OCH pacTskeHus). Tak, B JloHGacce Gbuia
ycranosneHa [Kopuemarmn, Emen, 1987] u 3arem
nmoaTrBepxaeHa [Komm u mp., 2010] mpaBocasuroBas
knHeMaTnka CeBEpONOHEIKOTO pa3pbiBa, CUHTa-
1omierocs HaaBurom. Haxopsmuiics B MpOMBIIIIICHHO
HedreHOCHOM paiioHe JKHryneBCKHMiH pa3pbIB, TaKkKe
OIPEJICTSIBIIMICS KAk HaJBHI, OKa3alcs JIEeBBIM
C/IBUTOM TPAHCIIPECCHOHHOTO THUIMA, C HEKOTOPHIM
cxkaruem momepek Hero (puc. 3) [Komm, Teeputu-
HOBa, 1999]. CyiiecTBeHHYO JICBOCIBUIOBYIO KOMITO-
HeHTy uMmeeT u cocenumnit Caparosckuii (Enmmrancko-
Cepruesckuii) B30poc [Komm, 2004]. Brocnencteun
JIEBOCJIBUTOBBIE CMELICHUS CTPYKTYp Ha YYacTKax
000HX 3TUX Pa3pbIBOB ObUTH OOHAPYKEHBI OypeHHEM
u reodusukoit [O6psaunkos, 2014].

Puc. 3. JleBocaBuroBass KMHEMAaTHUKA

KuryneBckoro pa3pbiBa; BEIPAKEHHAS:

A; b — 1o aWaroHanbHOW K JIMHHH pPa3pbiBa
OPHEHTHPOBKE TJABHBIX OCEH HampsHKeHHH; IO
ME30CTPYKTYPHBIM JaHHBIM: A — 110 pe3yibTaTaM
obpabotku crepeorpamm [Komm, TsepuTHHOBa;
1999]: 1 — Xwurynesckuil pa3psiB; 2 — MPeEIIo-
JaraeMele paspeIBBL; 3—4 — TOPHU3OHTAJbHBIC
MPOEKIMU OCH YKOpodeHus: 3—1™ mopsiaka; 4—27°
nopsiaka; 5-3" mopsinka; 6 — TOYKH HAOJIIOIEHHS.
b — no pe3ynabraram KOMOBIOTEPHOH PEKOHCTPYK-
uuu [Komn u ap.; 2014]: xpacHble JUHUU — OCb
CKaTHsl; CHHUE JIMHUU — OCh PacTsDKEHUS; HAKJIOH
OCH HampaBlieH OT IEHTpa CHMBOJIA (CM. TaKKe
puc. 1). B — XKuryneBckuii ciBUT; BBIpQKCHHBIH B
OCOOEHHOCTSIX ~ MaKpOCTPYKTYpPHOTO  pPHCYHKa

53°20"

L 52°40'

50°00" 51°00" 52°00'

-] s [Komm; 2004]: 1 — XuryneBckuii pa3psiB; 2 —
— OCTaJIbHBIC HapylIeHus; 3 — B30POCH W HAI[BUTH;
a7

e 4 — cnBury; 5 — cOpocsr;, 6 — ckIagky U (uexcy-
s PBI; KOMIICHCHPYIOIIHE TOPU3OHTAIbHBIC IMepe-
- MEIIeHHs 10 CABUraM; 7 — 00JacTh HauOOJIBIIETO
e noJrbeMa 1aTGOpMEHHOTO ¢dyHnameHra;
~~|n 8 — ydacTok W HampaBiieHHe mepexuma (aedop-

MalMOHHOW melkn) JKuryneBckoil Bupraunm;

9 — opueHTanus yKOpoUdeHNs (CXOASIINECS CTPENIKH) M yIUTHHEHHS (PacXOoIIHecs CTPEIKH) B HanOoJiee BRIABUHYBIIEHCS K
ceBepy vact JXKuryneBckoro Bana; 10 — HanmpaBieHNe JIaTepAILHOTO BBDKUMAHMS MacC U3 Ae(OpManMOHHON MEeHKH

Fig. 3. Sinistral kinematics of the Zhigouli fault:

A, B — based on oblique orientation of normal stress trajectories to the fault line inferred from mesotectonic
data: A — according to analysis of stereograms [Kopp; Tveritinova; 2001]: 1 — Zhigouli fault; 2 — supposed
faults; 3-5 — compression (shortening) axis: 3 — of the 1% order; 4 — of the 2" order; 5 — of the 3™ order;
6 — observation points; B — according to computerized reconstruction [Kopp et al.; 2014]: compression axes are
shown by red hachures; extension axes — by blue hachures (see fig. 1).

C — Zhigouli strike-slip fault expressed in the structural pattern [Kopp; 2004]: 1 — Zhigouli fault; 2 — other
faults; 3 — thrust and reverse faults; 4 — strike-slip faults; 5 — normal faults; 6 — folds and flexures formed under
compression compensating strike-slip displacement; 7 — area of the maximal platform basement uplift; 8 — area
and orientation of narrowing (a probable deformation neck) of the Zhigouli virgation; 9 — orientation of
shortening and lengthening (converging and diverging arrows accordingly) most advanced in the north part of
the Zhigouli swell; 10 — direction of the lateral escape of material from the deformation neck.
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AHanorn4HeIM 00pa3oM BBIICHHUIIOCH, YTO ITOYTH
MOJIHBIMHU CIABHI'aMU SIBIISIIOTCS M YPAJIbCKHE HOBEHi-
A€ pa3pbIBBl, OKOJO KOTOPBIX TAKXKE HW3BECTHBI
HaaBUroBble mnepekpbiTusi: HoBokueBckuili u Jlo3b-
Burckuii [Komm, 2005, 2007]. ITomueM (“yucTbiM”
HaJBUI'OM, IIOXO0E, OCTAETCA TOJIbKO Myroxapckuii
HOBEHIINK pa3pbiB, HO U OH HEOJHOKPATHO CMEIIEH
OTIEPSIOIIMMH CIIBUTAMH Pa3HOTO 3HAaKa Haroxo0me
CTPYKTYpBI “KojeHuatsiit Ban” [Komm, 2005].

2) Bropoe HampaBieHHE — OPOTHO3 HAMPSIKCH-
HOTO COCTOSIHUSL M, COOTBETCTBEHHO, CTPYKTYpHOIO
ctwing Ha riryOuHe. CyliecTByeT BOIPOC OTHOCH-
TENIHO TOT'O, KaK OOBSICHUTH PACXOXKACHHE MEXIy
MUPOKUM (TOMHHHUPYIOLIMM) HPOSBICHHEM CIBHTa B
PETHOHANBHBIX MAaKpOCTPYKTYPHBIX aHCaMOISX W
pPHCYHKaxX THAPOCETH U, C APYTOH CTOPOHBI, — IIpe-
oOnmamaHreM B30pPOCOBBIX H COPOCOBBIX 3epKall
CKOJIBXKEHHUS (XOTS M C KOMIIOHEHTOH caBwra), Ha-
OmonaeMbIx B 0OHaKEHUSAX HA TMOBEpPXHOCTH. Pa300-
paThCs B 3TOM ITIOMOTAET Y4eT YPOBHS I'€Hepaln3annui
HCXOJIHBIX ME30CTPYKTYPHBIX JTaHHBIX.

Tak, mui1 BATckMX JHUCIOKALMA INEPBUYHBIN
MaTepual  ME30CTPYKTYpHBIX  3aMepoB,  cJerka
reHepaM30BaHHbINA ¢ BhIOOpKamMu u3 nopsaka S0—70
3aMepoB, 3aUKCUPOBa] OOCTaHOBKY CYOLIMPOTHOTO
(monepexk BanaM JUCIIOKaLUi) pacTsbkeHus. bonee e
BBICOKHI ypoBeHb reHepamuzanun (150—180 3amepos
B BBIOOPKE) 3apErucTpUpoOBall 00CTAHOBKY CIBHIOBOH
TPaHCIIPECCHMHM €O  CXKaTHEM IMONEepeK MWIN  TI0
nuaroHanu K Bajam [Komm u gp., 2014.]. Takoe
penieHre  OOJIbIIE  COOTBETCTBYET — CKJIAAYATOMY
CTPOEHMIO BsiTcKnx amcrokamuii ¥ y4acTHIO JEBOTO
CABMra, 3aMETHOMY IO CTPYKTYPHOMY PHCYHKY
[Komm, 2012]. IlumpoTHoe e pacTsDKEHHE Ha
MOBEPXHOCTH (112 ere uMerornee u 6oee Xa0THUHYIO
OPHEHTAIINIO) Clle[lyeT OTHOCHTh Ha CYET pacmupa-
IOIIETO BO3/EHCTBHA BEPUIMH PACTYIIMX BaJIOB Ha MX
KPOBJIIO; TOT k€ 3(Q(deKT paHee ObUI PaCCMOTPEH H
qutst CaparoBckux auciokaiuii [ Ko, 2004].

B HEKOTOPBIX CIydasX yCTaHOBJIEHUE OPHEHTALNH
M THINA  CTpecc-peXuMa C  HCIOJIb30BaHHUEM
MpoLEeAypbl TeHEepaJu3alud MO3BOJIMIO “0XXUBUTH
KWHEMAaTHKOW Jake O4YeHb II0JIOTHE Ha JHEeBHOM
MOBEPXHOCTH  CTPYKTypbl.  Hampumep,  cmabo
BBIp@XEHHBIE, HEe Oojiee TMEpBBIX TpagycoB Ha
KpBUTbSX, (IeKcypsl W Bambl BHYTpH KepeHcko-
Uembapckux u Cypcko-MOKIITUHCKUAX JTUCIIOKAITUH
[Tagenmckoro apimakoreHa, B 3aBHCHMOCTH OT HX
MPOCTUPAHUS, OKA3aJUCh CBS3aHHBIMH C 30HAMH
nedopmanuii pa3HOro KHHEMaTHYECKOro THIa. B Tom
yucie, Ooiee KpyThle BEpTHUKaJIbHbIE M T'OPU30H-
TaJIbHBIE  (PIIEKCYphl CYOIIMPOTHOTO TPOCTHPAHUS
BO3HMKJIM HaJl JIEBBIMH CIBHTaMH, Bajlbl MEPHIHO-
HaJIbHOTO MPOCTHPAHUSI — HaJl CTPYKTYpPaMH CXKaTHsl,
a Hambousiee mosiorue (iekcypst BCB mpoctupanus
okasamics HanacopocossivMu [Komm, 2011]. Jlanmbri
cydail  MHTEpeceH TeM, 4YTO  HCCIeIOBaHHe
HaNpsDKEHUH MO3BOJIAET 3/1eCh HE TOJBKO B 0OIIEM
IUTAaHE BBICKA3aTbCAd O XapakTepe HampsKEHHOTO
COCTOSIHMS Ha TiyOMHEe, HO H OTKapTHUPOBATh
IyOMHHBIE CTPYKTYPbl Ppa3HOTO NPOCTHPAHUS U
KHHEMaTHKH.

B nenom, ecnmu npoaHanM3MpoOBaTh BCIO CyMMY
JTAHHBIX 00 OTHOCHTENBHOW pOJM TEX WIM HHBIX
CTpECC-peKUMOB B TIIyOWMHHOW nedopmaruu pac-
cMaTpuBaeMoil  MIaTGOpPMEHHOH TEeppUTOPHUH  —
BO3HMKACT BIICYATICHHE, YTO C)KAaTHE B TITyOMHHBIX
TOPU30HTAX IUIaTGOPMBI, KOTOPOE TEHEPh MAJIO KTO
OTpHIlaeT,  peanusyercss  (GOPMHUPOBAHHEM  HE
HAJBUIOB, KAaK 3TO 4Yalle BCETO IPEACTABIIOT
KamaneraunoB u np., 1979; Kazanues, Kazanuesa,
2002; Tpodumon, 2014, mu MH. 1p.], a CIBHIOB.
HaGumoaemble jxe peanbHO HaJBUTOBBIE TIEPEKPBITHS
SIBIIIIOTCSL PE3YJIbTaTOM TPAHCIPECCHH, KOTOpas elle
U YCHJIMBAETCs MO Mepe NpHONMKEHHs K CBOOOIHOM
36MHOM  TOBEpXHOCTH, TIJe  NOJYEpPKUBAIOTCA
HalpaBJCHHBIE BBEPX BEPTHUKAJIbHBIC, a TOYHEE —
cOpOCOBBIE, B3PE30BBIC M HAJBUTOBBIC CMEIICHHUS IO
aJICHAI0/BOCCTAHHIO TUNIOCKOCTEH Pa3phIBOB.

3) HzyuyeHue COBpEeMEHHBIX JBWKCHHH Kak
BO3MOXKHOTO (DaKTOpa re03KOIOTHYECKOI OMacHOCTH.
O06o00menne TUTEpaTypHBIX MaTepHaloB IO HOBEH-
IIMM ¥ COBPEMEHHBIM BEPTUKAIbHBIM IBIDKCHHUSIM B
paccMaTpuBacMoOil TEppPUTOPUM IIOKa3bIBaeT ooblee
COBNAJICHWE 3HaKa Tex U JApyrux. OmHako wu3-3a
orcytcTBusi jaaHHbIX GPS-reomesum a1y 3akoHo-
MEpPHOCTh I0Ka TPYAHO IPOBEPUTH AJISI TOPU30HTAIIb-
HBIX JBWKeHuil. C JApyrod CTOPOHBI, HMEIOTCA
Cephe3HbIE OCHOBAHMS PACHIPOCTPAHATH HA COBPEMEH-
HOCTb  pe3yJbTaThl  OMNpEICICHUS  IapaMeTpoB
HaNpspKeHHOTO  cocTosHUs. Tak, At HoBeifmiero
VYpama 3TO MOXHO CKa3aTb COBEPIICHHO OIIpee-
JICHHO: TIoTIepevHoe Ypally HOBeMIlee cxkaTHe COBIa-
JlaeT 110 HAINpaBJIEHUIO C COBPEMEHHBIM, YCTAaHOB-
JEHHBIM TII0 3aMepaM HaNpsHKeHHH B TOPHBIX
BeIpaboTkax (cchuikd cM. B [Komm, 2005]). To ke
camoe, XOTS M He U1 COBCEM COBPEMEHHBIX, HO BCe-
TaK{ MO3/IHEUETBEPTUUHBIX HANPSDKCHUH, OTMEYaeTCst
W TpU UX COIOCTABJICHUHM C HOBeWIMMH jaedopma-
UMM B TIOJHAJBUTOBOM KpbUle (DPOHTAIHLHOTO
pasnoma Myromkap, rae copMHpOBAINCH MHOTO-
YHCJIEHHbIE AKTUBHBIE Pa3pbIBbl (HAJBWUTH, CIIBUTH,
cOpOCBHI), BBIPAKEHHBIE B CMELICHUSX MOJIOAOH
oBpakHOl cetn. COBOKYIHOCTH 3THX pPa3pbIBOB
MOKa3blBaeT  CyOIIMPOTHOE  MO3HEYETBEPTHIHOE
cxaTue nonepek Myromkapckoil MeraHTUKIUHAIN
[Komm, 2005].

@DaxTBl TAaKOTO pOJa MO3BOJIIIOT MMETh B BHIY,
9TO COBPEMEHHBIE TOPHU3OHTAJBHBIE CMEIICHUS IO
pa3peIBaM, B TOM YHCJE, W CIBHTOBBIE, MOTYT IIpO-
SBUTHCS ¥ Ha OOJIbIIEM YA ICHUH OT TAaKUX aKTHBHBIX
OpOreHoB, Kak Ypan u Myromkapckas rpsjaa. B atom
IUIAaHE  UHTEPECHBl  INPOSABICHHUA  COBPEMEHHBIX
nedopmaumii B 30He XKurynesckoro pasnoma [Komm,
2004; Komnm, Teeputunosa, 1999].

4) IlpuBszka OSNULIEHTPOB  IUIAT(GOPMEHHBIX
3eMIIETPSCEHUI K HOBEHIIMM CTPYKTypaMm pa3HOI
knHeMaTHKH. CoONOCTaBIeHWE SIHIEHTPOB BsTCKHX
3eMJIeTpAceHu, mo marepuanam A. A. Hwukonosa, ¢
JTAHHBIMH 00 OpHEHTAIlNH HalpsDKeHUH ToKas3aio (pHc.
4), 4TO BBITAHYTHIE B IUIAHE SIHUICHTPAIHHBIC 30HBI
TATOTEIOT K CTPYKTYpPHBIM JIMHEAMEHTaM, KHHEMaTHKa
KOTOPBIX OIpEneNeHa 10 PEUICHMSIM XapakTepa MO
Hanpspkenni [Korm u nip., 2012] (em. puc. 4).
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Puc. 4. ConocraBieHne ceCMUYECKUX
COOBITHH CO CTPYKTYPHO-
KMHEMaTH4YeCKOM cxemMou BsaTckoit
upraruu [Komm, HukoHOB,

Konecumuenxo, 2012]:

1 — ocu BajoB; 2 — CIOBUIOBBIE 30HBI, IO
NaHHBIM  aHajuu3a CTPYKTYPHOTO  PHUCYHKA,
3 — TOYKH ME30TEKTOHHYECKUX HaOIII0IECHUIA;
4 — KOHTYp y4acTKa; Ijie B CTPyKTYPHOM PUCYHKE
0COOEHHO YETKO IMPOSIBJIEHBI JIHArOHAJbHBIE
JIeBbIE CJIBUTH; 5 — yCTaHOBJIEHHOE [0 HUM Ha-
mpaBlieHHe — okatus; 6 —  ceiicMuueckue
JMHEaMEHTBl:  TMPOCTUPAHUS W SIHLCHTPHI

6 0YaroBbIX 30H HCTOPUYECKUX 3EMIICTPSCEHHM; C
0003HaUYeHHEM TI'0/1a COOBITHS.

F 59°

F 58

Fig. 4. Correlation of seismic events
with structural elements of Vyatka
virgation [Kopp. Nikonov,
Kolesnichehko, 2012]

1 — swell axes; 2 — strike-slip fault zones;
3 — points of mesotectonic observations;
4 — contour of site; where diagonal sinistral
strike-slip faults are expressed in structural
pattern [Kopp; 2012]; 5 — direction of
compression established from diagonal

L 57°

sinistral strike-1slip faults; 6 — epicenters of

48° 49° 50° 51°

) B o) [ B S

Tak, rpynma Hauboyiee BBITIHYTBIX OIHIIEHT-
palBHBIX 30H NPUYpOUYeHAa K KpaifHEMY CEeBEpHOMY
OTpe3Ky  JHCJOKalMi, rae  oOpasyloliue  ux
cyOmapaienbHbIe BaJIbl CUIBHO CONMIKCHBI B IIEHKe
OJTHOMMEHHOH BUPTAIMH U, KPOME TOTO, AJIS 3TOTO ke
ydJacTKa HMEIOTCS HauOoiee J0CTOBEpHBIC Ompese-
JICHUsI TIOTIEPEYHOTr0 K BaJlaM CXKaTHS W JAWaroHalb-
Horo JseBoro casura. OcTasbHBIE SIMHUIEHTPaJIbHBIC
30HBl pacnojoxkeHel Baonb C3 kpas Bsarckoit
BUPralyy, B 30HE KOHLEHTPAIMH IPABBIX CABHIOB,
BCB npoctupanus, a octaibHbIe — K IONEPEYHBIM 10
OTHOLICHHIO K BATCKMM AMCIOKAIUAM JIMHEAMEHTaM
3C3 mpoctupanug. TakoBsl AONMWHBI pp. Yemsl u
Brictpunpl, koTopsle B moie Hampsokermid ¢ 3C3
C)KaTHeM JIOJDKHBI Pa3BUBATHCS TPH PACTSIKCHUH.

[ToBBImIeHHast TPUYPOYCHHOCTh AIHIEHTPOB K
JUHUSIM 30H JeopMaluii  ONpeNeNieHHOH KHHe-
MaTuKH, paHee ObUIa Moka3aHa Juii BopoHexckoro
maccuBa [Konm u zp., 2002].

Boisoowt

[IpencraBnennas kaprorpaduyeckas peKOHCTPYK-
sl TOJI KalfHO30HCKHMX HamnpshKeHHH/nedopmaruii
MO3BOJISIET CAENATh CIEIYIONIHe BBIBOJIBI PETHOHAIb-
HOTO, GYHAaMEHTAJIHHOTO U MIPHUKIIAJHOTO XapaKTepa:

1) Ha HOBOM (pakTHYECKOM MaTepuaje MOATBEPXK-
JICHO IHUPOKOE y4acTHe B 00pa3oBaHWU KaltHO30MCKOM
CTPYKTYPBI IUIAT(OPMBI TOPU30HTATBHBIX HATPSKECHUH.
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historical earthquakes and strike of their
sources; year of seismic event is indicated.

2) Iloka3aHo Bo3pacTaHHe K I0)KHOMY M BOCTOY-
HOMY KpasiM IUIaT(GOPMBI TOPH3OHTAIFHOTO CKATHA B
HAJBUTOBOM M CIBUIOBOM CTpECC-pEeKMMax, TOria
KaK B ee IeHTpalbHON wacTH ([0 KpaiiHel Mepe, Ha
MOBEPXHOCTH) JOMUHHPYET COPOCOBBIA  PEXHUM.
Kpome Toro, y kpaeB sydilie Bcero BeIpakeHa IoIe-
pedHas K HoBeHmuM oporeHam Ypama u KaBkaza
OpHUEHTALMsI OCU CKATHUS U NPOJOJbHAs K HUM — OCH
pacTspkeHus. Takue naTepajbHble BapHallUUd IOJS
HampsOKeHUS TOATBEP)KJAIOT JaBJCHWE Ha IUIaT-
(opMy HOBEHIINX KOJIM3HOHHBIX oOnacteil KaBkasza
u LlenTpanbHoil A3uM, HO MPOTUBOPEYAT TOYKE 3pe-
HUS$l, COIVIACHO KOTOPOH aBJIEHUE CO3aBaloCh 30HOM
crpeaWHra Ha ceBepe. Ha moanBur mox ApeBHIOO U
JKeCTKylo Kopy Boctouno-EBpormeiickoro kparona
OTHOCHUTEIIFHO MOJIOJON (TepIMHCKOH, aKTHUBHU3H-
POBaHHOW Ha HOBEMIIEM 3Tare) JUToCheEPl OKPYyKa-
tomux BEIT MosobIx miaTtdopM yKkasbIBaeT peryssp-
HBII HAKJIOH OCH C)KaTHsl, HAIIPABJIEHHBIN OT FOKHOTO
1 BOCTOYHOTO KpaeB IIaT(GOpMBI BHYTPh HEe.

3) YcTaHOBIICHBI OPUCHTAIS M CHCTEMATHICCKUH
HaKJIOH OCH pACTSHKEHHS M0 TOTPYKEHHIO TEKTO-
HUYECKOTO penbeda: HampuMmep, BAOIh Ypaia K ero
I0KHOM MEepUKIMHAIN, OT aHTEKIN3 K CHHEKIN3aM U
1. Pukcupyemoe TakuM 00pa3oM HampaBlCHHE
JIBIDKGHUSI MaTepuana MOXeT OBITh BBI3BAHO Kak
SIBIIGHUSIMU €70 JIATEPaJIbHOTO BBDKMMAHHS K y4acT-
KaM MEHBIIETO CXaTus, TaK U YUCTO IPaBUTALUOHHON



I'eomnoris

HCYCTOWYHMBOCTBIO YTOJIIEHHOW KOPBHI B OpPOTr€HAX W
aHTEKJIU3aX (Ui MOCISIHUX OO0Jiee OUEBUICH BTOPOU
BapHaHT).

4) TlopTBepkAeHAa BepTHUKAIbHAs TUHAMUYECKas
pPacIOeHHOCTh TONS HANpsDKEHWH IUIaT(GOPMBI  C
yBeJNIM4EHHEM CkaTus BHH3. OnxHako TIyOWHHOE
ckatue OOJbpIe pearu30Bajloch HE B HAIBUTOBOM
peXnuMe, KaK 3TO 4acTO CYHTACTCS, a B CABHTOBOM.
OO0 3TOM CBHUJETCIBCTBYIOT YHHBEpCalbHas pPOJIb
CABHIOBBIX JNedopMainuii, ycTaHaBIUBacMas BCEMU
HCIIOJIb30BaHHBIMH METOJIAMH, a TAaKXKE YBCIMYCHHC
BBIPQKEHHOCTH CJBUTOBOTO  CTPECC-PEKUMA  IPH
MOBBIIICHUY ~ YPOBHS ~ TCHCPAIM3allMU  JaHHBIX,
MOUYCPKUBAIOIICH  PErHOHANBHBIE  OCOOCHHOCTH.
BiusHane HaABUTOBBEIX W COPOCOBBIX CMEIICHHH
BO3pacTacT Ha JIOKAIBHBIX CTPYKTypaX, a TaKkKe B
[IEIOM BBEPX, OCOOEHHO MO Mepe MPHOIKEHUS K
JTHCBHOI IMOBEPXHOCTH.

5) OO6ocHOBaHBI HAMpPABICHUS NPAKTHIECKOTO
WCIIONE30BAaHUSI METONOB W Pe3yJbTaTOB HCCIENO-
BaHUs HOBEHIIIETo HalpsH>KEHHOI'O COCTOSITHUS
wIaThOPMBI: a) YTOYHCHHE KHHEMATHYCCKOTO 3HAaKa
W3BECTHBIX Pa3pbIBOB, OCOOEHHO B 4YacTH OOHapy-
J)KEHUS UX CJBUTOBOM KOMIIOHEHTHI, ©) MpOTrHO3
rITyOMHOTO HAIMPSDKEHHOTO COCTOSHHS U KHHEMATHKU
c1a00 BBIPAKEHHBIX Ha IOBEPXHOCTH CTPYKTYp; B)
WU3yYCHHE COBPEMEHHBIX TEKTOHHYECKHUX JIBIKCHHI
Kak (pakTopa TEO0IKOJOTHYCCKOH OMACHOCTH H T)
MPUBSA3KAa 30H KOHICHTPAMU 3EMIICTPSICEHUH K
CTPYKTYPHBIM JJHHEAMECHTAM pa3HOW KHHEMAaTHKH.

Bnazooapuocmu. JlaHHas paboTa BBIIONHEHA B
paMKax TOCOIODKETHOW TeMBI [ €0NorH4eckoro
uHctutyra PAH “TexkTOHO-CEIUMEHTAL[IOHHBIE
CHUCTEMBI: CTPOCHHE W pa3BUTHE (TOCYZapCTBEHHOE
s3agmannme Ne 0135-2018-0034), npu moamepikke
[Mporpammer Ne 6 OH3 PAH, 1 roc610keTHOM TEMBI
ON®3 PAH “Teoduzuueckre moyst CpeIHUX IMHUPOT:
MOHHUTOPHHT U MOJienupoBanue” (Homep roc. Perucrt-
paunn  AAAA-A17-117040610184-3ITo Bompocam
HEOTEKTOHUKH, CEHCMHYHOCTH, TIYOHMHHOTO CTpOe-
HUSL ¥ METOJMKHU aHAJIN3a MOJIs HaNpsDKEHUH MBI KOH-
cynstupoBamuchk ¢ A. M. Koxypuneim, B. Y. Maka-
poBeiM, H. B. Makaposoii, A. A. HukoHOBbIM U
0. K. LllykunbIM.
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PEKOHCTPVKIIISI KAMHO30MCHhKHX HAIIPYT/JEPOPMALII CXO4Y POCIMCHKOI
[IJINTU TA HUISIXU if 3ACTOCYBAHHS J1JI1 BUPILIEHHS PETTOHAJIBHUX

I TIPUKJIAJJHUX 3AJIAY
Mera nmocmiIKeHHS — BCTAaHOBJICHHS JIMHAMIKM 1 KiHEMAaTWKH (OpPMYBaHHS HOBHUX CTPYKTYp CXOIY
Pocilicbkkoi TUIMTH 1 aHami3 HampsAMiB BHUKOPUCTAHHA IWX JaHUX JUIS BUPINICHHS pPETiOHAIBHHX,
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(yHAaMeHTaNbHUX 1 NMPHUKIATHUX 3a7a4. MeToAnKa: KOMII I0TEepH30BaHUN CTPYKTYpHO-KIHEMaTHYHUH aHai3
MacoBHX BHMIpIB ME30CTPYKTYPHHX KiHEMaTHYHHUX I1HJMKATOPIB (I3€pKaJl KOB3aHHS, JKMJ TOIIO), IO
MIPOBOIUTHECS B 3ICTaBIICHHI 3 pe3yabTaTaMH MaKpPOCTPYKTYPHHX CIIOCTEPEXEHb 1 Te0JIOro-Treo(i3nIHIMHA
IaHUMHU. Pe3ynbTaTH: OCHOBHHM pe3ynbTaT — KaprorpadidyHa pPEeKOHCTPYKINS HOBITHBOTO IIOJNIS HAINPYXKECHb
Pociiicrkoi muta i Ypaiy. i sicTaBnenns 3 inmmvu gaHuMu Ipo AMHAMIKY HOBITHIX JMCIOKaiil Ha IIaThopMi
MPUBOIUTH O TAaKMX BUCHOBKIB: 1) mpocTOpoBi Bapiamii IIbOTO HOJMS BifoOpa)xaroTh THCK Ha TIaTdGopmy
CTpeciB, IO BUXONATH BiJ KomiziiiHOTO oOporeHa Kapka3y-Komernara i BHYTPIIIHBOIUTUTHOTO JIiHIHHOTO
MiAHATTS HOBITHROTO Ypaiy, moB’s3aHOTO 3 LleHTpaapHOa31aTChKOi 30HOI0 KOIMIi3ii; 2) IpH MPOXOIKEHHI Yepes
HEO/IHOPIHY KOpy IarOopMH KONI3iHHI HANpyrd CHOTBOPIOBAIMCS: y BEPTHKAIBHOMY pPO3pi3l CTHCHEHHS
(0co0MMBO B 3CYBHOMY CTpEC-peXHMIi) 3HIKYBAJIOCS Bropy 1 HaBiTh 3aMilllajocss PO3TSATYBAaHHAM Haj
3pOCTalOYMMH KO3WPKaMHU HAJBHMIIB 1 BEpIIMHAMH BajliB, a B IUIAHOBIil Npoekiii cTHUCHEHHs (30Kpema, B
3CYBHOMY PEKHMI) 3pOCTANIO B aBJIAKOTCHOM; 3) OTPUMaHI JaHi MOKa3yIOTh HabaraTo O1IbIINe, HiXK 1€ BBAXKaIOCs
paHille, y4acTb 3CYBHOTO CTPEC-PEKHMMY B IJIMOMHHIM CTPYKTypi; KpiM TOTrO, BCTAHOBJICHO BEJIUKI JOMEHH
TOPHU3OHTAILHOTO PO3TATYBaHHS, OCOOJIMBO Ha KOPAOHAaX aHTEKNTi3 1 CHHEKIn3; 4) B METOJUYHOMY IUIaHi,
pe3yIbTaTH PEKOHCTPYKIIii, 3p00JICHOT Ha OCHOBI aHANI3Y JaHUX Pi3HOTO MacmTady i THITy — MaTepiaiiB Makpo-,
Me30- 1 MOP(GOCTPYKTYpPHHUX CIOCTEpEkeHb, NMPUHLIHUIIOBO HE Cylepedyarb, aje IONOBHIOIOTH OJUH OIHOTO.
3acTocoBYBaHi B KOMIUICKCi, BOHM HAJIAI0OTh HAMMOBHIIY KapTHHY HOBITHHOI'O Halpy)XeHoro crany. Haykosa
HOBHM3Ha JOCTIIDKCHHS, IepHI 3a Bce, BHU3HAUYCHa THM, IO 3HiHCHEHA Ha OCHOBI 3a3HAYCHOI METOIUKH
KOMII'IOTE€pHA PEKOHCTPYKIIs TIOJIsl HANPY)KEHb BIIEpIIE MPEACTABISETHCSA HE TUIBKK Ul TepuTopii Pociiickkoi
TUTATH, aje i B3araii s miatdopM (sIKi; Ha BiqMiHY BiJ OpOTEHOB, B IIbOMY BiTHOIICHHI BUBUCHI HEJJOCTATHEO).
Ll pekoHCTpYyKIiss — HOBHUil iH(GOPMAIiMHUA DOKYMEHT, SKMH MOXYTh BHKOPHUCTOBYBAaTH (axiBLi pi3HOTO
cnpsimyBaHHs. [IpakTH4Ha 3HAYYINICTh: pe3yJIbTaTH POOOTH MOXKHA 3aCTOCOBYBATH B NMPHUKJIATHHUX LIAX — JAJIS
YTOYHEHHS KIHEMAaTHUKH BIIOMHX pPO3PHBIB, OCOOJMBO BUSBIICHHS 3CYBHHMX 3MIIIEHb 1 XapaKTepHCTHKH
TMUOMHHUX CTPYKTYPHO-JIMHAMIYHUX CHUTyaliif, a TaKoX JUIi BU3HAYEHHS CTPYKTYPHOI HPUYPOUYSHOCTI
BHYTPIIIHBOIUIATOPMEHHUX 3EMIIETPYCIB 1 OI[IHKH T'€0eKOJOTi4HOi HeOe3lekH, IMOB’s3aHOl 31 Cy4YaCHUMH
pyxamu.
Knrouoei croéa: BHYTPIIIHBOILIACTOBI AUCIIOKALi1, MOP(GOCTPYKTYpa, HEOTEKTOHIKA, HIOJIE CTPECY.
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RECONSTRUCTION OF CENOZOIC STRESS AND DEFORMATIONS IN THE EASTERN EAST
EUROPEAN PLATFORM WITH ITS REGIONAL AND PRACTICAL APPLICATION

The aim of this research is to elucidate dynamics and kinematics formation in recent structures in the eastern
East European platform, and an analysis of usage of these data for regional, fundamental and applied task
decisions. Used method is based on a computerized structural kinematic analysis of mass measurements of
mesotectonic kinematic indicators such as slickensides and veins. A main result is a cartographic reconstruction
of the recent stress field for the southeastern Russian Plate and the adjacent Urals. Its comparison to other data
on the dynamics of recent dislocations at the platform leads to the following conclusions: (1) spatial variations of
the stress field reflect the pressure onto the platform directed from the Caucasus—Kopet Dagh collisional orogen
and the intraplate linear rise of the recent Urals, related to the Central Asian collision zone; (2) when passing
through the heterogeneous crust of the platform, the collision stresses were distorted: in the vertical section,
compression (especially in strike-slip stress regime) decreased upward and even gave way to extension above
uplifting hanging walls of thrust faults and crests of swells, and in plain view the compression (including in the
strike-slip regime) increased at aulacogenes; (3) the collected data show (a more than expected) participation of
the strike-slip regime in deep-seated structure formation; and wide domains of horizontal extension have been
found, especially at anteclise-syneclise borders; (4) with regard to methodic, parallel reconstructions based on
data variable in scale and type (results of macro-, meso- or morphostructural observations) results do not
contradict but rather supplement one another. Taken together, they represent complete a pattern of the recent
stress state. Originality of the results is mostly determined by the stress reconstruction made up of the above
methods which are first represented in the studied area. It is equally important for other extensive platform areas
which, in contrast to orogens, have been insufficiently investigated in a such manner. The practical
significance. Our results can be used for applied purposes to introduce clarity into kinematics of the known
faults, especially for revealing strike-slip offsets and to refine characteristics of dynamic formation regimes for
deep-seated structures. A very important direction for practical usage is how the intraplate earthquakes relate to
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faults and flexures of certain kinematics and for a conservative estimate of geoecological hazards related to
current tectonic movements.

Key words: intraplate dislocations, morphostructure, neotectonics, stress field, the East European plate, the
Urals.
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