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CTPYKTYPA, IUHAMIKA I CEMCMOTEKTOHIKA CKHMJ1OBUX 30H
(3a pesyabTaTaMu Qi3 MYHOT0 MOIEJHBAHHS TA MOJHOBHX JOCTi/KEHD)
YacTuHa 2: N0JbOBI J0CTiIKeHHA

Merta. Mera poOOTH — TPENCTaBUTH Ta MPOAHANI3YBAaTH PE3yJIbTaTH (Hi3MIHOTO MOJETIOBAHHS 1 ITOJIBOBHX
JOCII/DKEHb TPOIIECIiB YTBOPEHHS, PO3BUTKY, a TAKOXK CYYacHOI Ire0JMHaMIYHOI Ta CeHCMOTEKTOHIYHOI aKTUBHOCTI
30H cybOBepTukanmsHOro 3cyBy (3CB3), 30kpema, ckumoBoi KiHemarwke. Metomuka. DisidHe MOICTIOBAHHS
TPOBEICHO HA CIIELiaANbHiil MOJC/TIOBAIBHIH YCTAHOBI JUTst KyTiB mainms pospuy 75°, 60° i 45°. Sk ruractusdmo-
B’SI3KI MOZENBHI Marepianu Uil HbOTO BUKOPHCTAHO CHEIiadbHI MacTH Ha OCHOBI TMHH. [10JBOBI HOCITIIKEHHS
MICTHIIM  T€0aKyCTOEMICIHHMM, iMIyibCHUE reoenektpomaraiTHoemiciiauii  (ITIEMII3), aedopmorpadidmmuii,
HAXWIOMIpHMIA Ta ceiicmosoriuni meroqu. Pesyabratu. Y wactuni 1 ((isuuHe MOJENIOBAaHHS) BiATBOPEHO
3aKOHOMIPHOCTI PO3BHUTKY TIPOLIECIB CYOBEpPTHKAILHOIO PO3PUBOYTBOPEHHS B OC4J0OBUX TOBLIAX y 4aci Ta 3
IJIMOWHOIO B MOJZICNIBHUX EKCIIEPUMEHTAX, TPOAHAII30BaHO PO3BUTOK PI3HUX CUCTEM TPILMH 3aJIEKHO BiJ| IIBUIKOCTI
3MIIICHHS T KyTa MajiHH po3puBy. [IpOCTEXEHO PO3BUTOK MPHIIOBEPXHEBUX TPIIIMHYBATHX 30H (SIK MO JaTepali,
Tak 1 3 mmbuHOW) Hax 3oHamu CB3. YV wactuni 2 (MONMbOBI JOCHIDKCHHS) HABEICHO MPHKIAIN 30H
CyOBEpTHKAIFHOTO 3CYBY B pEajbHHX TCOJIOTIYHMX CTPYKTypaX, 30Kpema, y 30Hi beperiBckkoro ropOorip’s B
YxpaiHcpKoMy 3akapriarTi Ta JIesKi pe3yabTaTH Teo]i3HIHOr0 MOHITOPHHTY iX Cy9acHOTO T'€OAMHAMIYHOTO PEXUMY,
30KpeMa, Ae(OPMOMETPHYHMM Ta MAPaMETPUYHMM T€0aKyCTHYHHM METOJaMH, a TaKOXK METOAAaMH TPHPOTHUX
re0aKkyCTOEMICIHHOTO Ta IMITyJIBCHOTO TeoenekTpoMartitHoeMiciiiHoro (Merox ITIEMII3) momiB. 3a ceficMornoriy-
HUMH JaHUMH TIPOCTEKEHO OCOOIMBOCTI CEHCMOTEKTOHIYHOTO TPOIECY B OJHIHM 3 XapaKTepHUX CEHCMOTEHHUX 30H
CKHIOBOi KIHEMaTHKH B paiioHi beperiBcekoro ropoorip’s B 3akaprnarti. HaykoBa HoBM3HA. 3a nanuMu (isHgHOTO
MOJIEJIFOBaHHSI BCTAHOBJICHO XapaKTEPHI 4aCOBO-TIPOCTOPOBI 3aKOHOMIPHOCTI PO3BUTKY MPOIIECIB CYyOBEPTHKAIBLHOTO
PO3PHBOYTBOPEHHSI, iXHsI 3aJIEXKHICTh BiJI KyTa MaiHHS PO3PUBY Ta LIBUIKOCTI 3MIIlleHHs 0JIOKY OCHOBH. 3a JaHUMU
0araropiuHMX IOJNBOBHX T'€OaKyCTHYHHX, HehopMmorpadiuHuX i HAXHIOMIPHMX IOCHI/DKEHb Ha MEpEXi IyHKTIB
criocTepexxeHb y 30Hi beperiBcekoro ropoorip’st B YkpaiHcbkoMy 3akapriaTTi BHSBICHO IiIBHIIEHY T'€OJHHAMIUHY
AKTUBHICTh TaKUX CyOBEPTHKAIbHHX TPIIMHYBATHX 30H Ta 3B’530K JepopMaliifHUX IPOLECIB y HUX 3 T€OMMHAMIKOFO
3eMHOI KOpH 3akaprarts Ta yciei 3emii. 3a KOMIJIEKCOM CEHCMOJIOTIYHUX, T€0JIOTIYHUX Ta Te0JIE3NYHNX JaHUX Ha
NPHKJIAJI XapaKTepHUX 3eMIeTpyciB bBepericbkoi ceficMoreHHoi 30HM B YKpaiHCbKOMY 3akaprarti (30HH Ha
niepetuHi [IprnaHoHCchKOro (3axif — MBHIYHO-3aXiHOTO TPOCTATaHHs) 1 BeperiBChbKoro MepHIiOHAIBHOTO PO3JIOMIB —
30HH PO3BUTKY TOPCT-TpabeHoBOi (“KIIaBilIHOI") TEKTOHIKH) MPOCTEKEHO XapaKTepHi 0COOINBOCTI CEHCMOTEKTOHIKH
CKHIOBHX 30H. [IpakTu4Ha 3HAYyIIicTh. Pe3ynbTaTé AOCTIPKeHb Maf0Th MOKJIIMBICTE, 3 OXHOTO OOKY, HaiiHIIIe
NPOTHO3YBAaTH (2 3HAYNTH, | MOHITOPHUTH) 30HH MPOSIBIB MPUIIOBEPXHEBUX edekTiB Bix rmbuaamx 3CB3, a 3 imoro,
3a pe3yJIbTaTaMK TOBEPXHEBHUX JOCIIDKEHb MPOTHO3YBATH HASBHICTH, JOKAJTI3AIII0 Ta XapaKTEPUCTUKU TIHOMHHUX
3CB3, a Takoxk XapakTep i XapaKTepHCTUKH I'e0JMHaMiYHHX Ta CEHCMOTEKTOHIYHUX MPOIIECIB y TakuX 30Hax. Lle €
BKJIMBUM JUISl CEHCMOJIOTIi Ta Te0MHAMIYHOrO MOHITOPHMHTY, JUIsi HOIIYKIB HaTH 1 rady Ta IHIIMX KOPHUCHHX
KOTaJINH, I IHKEHEPHOI I'eoJIorii Ta reodi3uKH, ISl Te0eKOJIOTiI Ta iH.

Kntouogi cnosa: GbisndHe MOJCTIOBaHHS TEKTOHIYHMX TPOLECIB; 30HH CyOBepTHKanbHOrO 3cyBy (3CB3);
CKHUJIOB1 30HHU; CUCTEMH TPIIINH; CTPYKTYpPOYTBOPEHHS; MOJIBOBI JOCHIiKeHHS; qedopmarii mopia; Haxuiomip-
MAasTHHK; TeoakycroeMiciitamii Mmetox; metox [IIEMII3; mexaHizMu 3emiieTpyciB; YKpaiHChbke 3aKapmarTs.

Bcemyn

3cyBH pI3HHMX MacIITabiB Ta THIIB, 30KpeMa, IO
CyOBEpPTHKAIBHUX PO3JIOMax 1 TPIIIMHAX, € HAWTIOIIN-
PEHIIINM THIIOM MOpYIIeHb y 3eMHil kopi ([CTosiHOB,
1977; TinToB, 2005] Ta in.). [lopsn 3 po3riasHYTHMH
HaMu y momepennid poborti [bokyn, Hazapepuu,

© A. B. Hasapesuu, |0. M. Boxyn, JI. €. Hazapesuu, 2015

2013] 30HaMH TOPHU3OHTAIBLHOTO 3CYBY BENHKHH iH-
Tepec UL TEoNoriB Ta Teodi3mKiB, 30KkpemMa i1 y
Kapnarcekomy perioni YkpaiHH, CTaHOBISATH TaKOX
30HM CyOBepTHKanbHOro 3cyBy (3CB3) pisnoi kine-
Matukd (CKuaM, miakuau, Toio). i 30Hu yacTo KOH-
TPOJIIOIOTH KOJIEKTOPU Ha(TH 1 ra3y, pyaHi Tijia, BOHU
MOXYTh OYTH KaHaJIaMH ITiZIBOJY BYTJIEBOJIHIB, TiIpo-
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TepMabHUX (UIIOIIB YM TEKTOHIYHUMH EKpaHaMH
([MatkoBcwkmit, 1992; Kpynceskwuit, 2001; Jlo3unsk Ta
in., 2011, Yebanenko u mp., 1990; Illepemera Ta iH.,
2011; CkakyH Ta in., 1992; KoBanumms, bparycs, 1984]
Ta iH.). SIKIIO Taki 30HU BiJ3HAYAIOTHCS MOMITHOO
CYYaCHOIO aKTHUBHICTIO, TO BOHH 4acTO € i CelCMOreH-
numu  ([[TaBnenkosa, 1985; Jocmimkenns..., 2005;
Botiko Ta in., 2003; Hazapesuu, Hazapesmu, 2000,
2001, 2005, 2006, 2007, 2012, 2013, 2014] ra iu.).

Bxa3zani 30HU IPOSIBISIOTHCS CBOEIO AKTUBHICTIO Y
Mopoorii penbedy [KpaBuyk, 2008], B inmukaro-
pax cyuacuux (reozmesis [FOpkesuu u mp., 1969]) ta
TOJIONICHOBUX (HANPUKIAL, TUIH Ta AWHAMIKA IPYyH-
toBoro nokpusy [[Tonisies, 2010]) pyxis. Bouu mpo-
SBJISIFOTBCSI TaKOXK y 0ararbox Teo(i3W4YHUX MOJIIX
(reomarmitHomMy [Makcumuyk Ta iH., 2001], reoakyc-
toemiciiHomy [Hasapesuu, Haszapesuu, 2002], im-
MyJIBCHOMY T€0CNEKTPOMAarHiTHOeMicCiiiHOMY (MeTo[
MMIEMII3) [JIsmyk Ta in., 2003], pagoHoBomy (ema-
HaiiiiHe 3uiManus) [boopos, 2008; Tosncroii, 111aba-
typa, 2014] Ta iH.) i, sk OyJe MOKa3aHO HIDKYE, LiE
3aKOHOMIpHi ¢i3uuHi epektr. Ha Hamy nymky, came
moB’s3aHi 3 30HaMu CB3 reodi3ndHi eQekTH Takox
MOXYTh 3HAYHOIO MiIpOI0 MOSICHUTH HAasBHICTH Ta
0COOJIMBOCTI MPOSIBY TaK 3BAHUX I'€OAKTUBHHX 30H.

[poGemu reHepartii “ceficMiuanx” Mol (30KpeMa
re0aKycToeMiciiHnx edekTiB) mim 4gac medopmariiii-
HUX TIPOIECIB Y TEOJOTIYHOMY CepeoBHII (30KpeMa
y 3oHax CB3), sk y NOpUpPOAHUX yMOBax, TaK i
HUIIXOM (DI3MYHOTO Ta MaTeMaTHMYHOTO MOJIENIOBaH-
Hs, posrisiaanucs y Oaratbox poOorax, 30Kpema, y
[JTykesiros, 1963; Xomkcon, 1966; Illamuna, 1981;
Koctpog, 1975; Puznuuenko, 1985; Camosckwit, 1987,
Momnuanos, 1987, 2000; Kuksenko et al., 1996; ITap-
(enrok, Mapemans, 1998; Bakiev et al., 2001; Co-
oones, I[lonomapes, 2003 PeGeuxwmit, 1988, 2007,
2008; Ocoxuna, 2000, 2007; TomumuH u ap., 2005;
Credanos, 2009; Xamumnos, 2009, Hazapesuu, Ha3a-
pesuy, 2000, 2001, 2002, 2005, 2006; Perry et al.,
2006, Castro et al., 2015] Ta in. Anami3 cefcMigHOl
AKTHBHOCTI CKUJOBHMX 30H Ha MPHKIAl XapaKTepHUX
3emiieTpyciB beperiBcbkoro ropborip’s B YkpaiHCh-
KOMY 3aKaprarTi HaBeJCHO Jalli.

3HaHHS 3aKOHOMIPHOCTEH PO3BHUTKY IPOIIECIB CYyO-
BEPTHKAJIBHOTO PO3PHUBOYTBOPEHHS B OCaJOBUX TOB-
max y 4aci Ta 3 TJMOMHOIO € BaXXIMBHMH JUIS T'e€o-
JMHAMIYHOTO MOHITOPHHTY, JUIS MOUIYyKiB HadTH i ra-
3y Ta IHIIMX KOPUCHUX KOMA&IWH, Ui 1HXKEHEPHOI
reoyorii Ta reodizmky, M Teoekonorii. s mporo
HEOoOXi/HI 3HaHHS NP0 OCOOJMBOCTI CTPYKTYpH Ta
reoquHamika 3CB3. barato mo s 1mporo AaroTh
MOJIFOBI TEOJOTO-Te0(i3MIHI JOCIHiIKEHHS, 30KpeMa
ceiicMopo3Biika Ta OypiHHsA. OIHAK I JOCITIDKEHHS
€ CKJIaHUMH Ta JIOPOTMMH, HUMHU BaXKKO IPOCTEKUTH
ocobmmBOCTI po3BHTKY cTpyKTyp 3CB3 3 rimbuHoI0
(TyT mepeBaXKHO MOXYTh JOMOMOITH JaHi IOCHif-
JKCHb y Kap’epax Ta IIaxTax, MEHIIOK Mipow — MaHi
CBEPAJIOBUHHHX TOCIIKCHB), BOHH HE MOXYTh JATH
MpsIME BiATBOPEHHS YTBOPEHHS LUX CTPYKTYp y Yaci.
Tomy Oarato BifiCyTHBOI y MOJILOBHX JIAHKX iH(pOpMAIIii
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npo 3CB3 MoxHAa OTpHMAaTH 32 JAaHUMH (Pi3UIHOTO
MozemoBaHHs. Y yactuHi 1 wiei podotu [HazapeBuu
ta iH, 2015] po3rasiHYTO pe3ynbTaTH  TaKoro
MOJICNTIOBaHHs, a Tenep (y 4YacTHHI 2) TOPIBHIEMO
OTpHMaHy 3a iX IONMOMOrol0 iH(opMmalilo 3 JaHUMH
HH3KH MOJBOBUX JOCIIIKEHb.

Mema oocnioxcenn

Meroro po6Gotu (dacTuHa 2) € BHKIA[ Ta aHali3
Pe3yabTaTIB MOJIBOBUX AOCHIHKEHb CY4acHOI I'e0Iu-
HaMIiYHOI Ta CEelCMOTEKTOHIYHOI aKTUBHOCTI CKHMO-
BUX PO3JIOMHO-TPIIIMHYBaTUX 30H. /151 1IbOTO MpOBe-
JICHO aHaji3 pe3yJsbTarTiB reo()i3nYHOr0 MOHITOPHHTY
reoIMHaMIYHUX MpoleciB y KoHTpoiboBaHii 3CB3
CKHJIOBOTO THUITy Yy IITOJBHI PEXHMMHOI reodizmanHoi
cranuii “beperose” y 3akapnarti, aHaNi3 KOMIUIEKCY
CEHCMOIOTIYHNX, TEOJIOTIYHHUX Ta TEONE3MYHHUX a-
HUX CTOCOBHO XapaKTepHUX “‘CKUIOBUX’ 3eMIIETPYCIB
BeperiBcbkoi ceficMOTeHHOI 30HH B YKpPaiHCBKOMY
3akapnarri.

Memoouxa
Oco0.1uBOCTI BUBYEHHS re0IMHAMIYHUX NpoLeciB
Y CKHIOBUX 30HAX y MPHPOAHUX YMOBAX

IIpupomui 30HEM 3CyBY, 30Kpema CyOBepTH-
KalbHOIO, a TAaKOX CKHIOBOI KiHEMAaTHKH, IABHO 1
AaKTHMBHO  JIOCHIJDKYIOTH TE€OJIOTH 1  Teo(i3uku

([T3oBckwmit, 1953, 1963, 1975; Komm, 1979; JIykbs-
HOB, 1963; Apednes u ap., 1985; Ucait, 1989; Bodpos,
2008] Ta iH.). MeTor0 TakuX IOCIHIiIKEHb € PO3B’s-
3aHHS aKTyaJbHUX 3a7a4 TEKTOHIKM 1 Te€OJUHAMIKH,
BUBYCHHS CEHCMIYHOCTI, MIPOBEICHHS Ta Oe3leka Tip-
HUYHUX POOIT, PO3B’SI3aHHS 1HKEHEPHO-TEOJIOTTYHHX
3aja4, 3a0e3neueH s OYy/IBHUITBA BaXIUBHX Ta €KO-
JIOTiYHO HeOe3nmeynnx o00’ekTiB Tomo. Taki mocmi-
JKeHHsI, poBenieHo 1 B KaprnaTcekoMy perioni YkpaiHu
[Ceomunamuka..., 1985; Kpymncekuii, 2001; Boiiko Ta
iH., 2003; T'uuros, 2005; HocnimkenHs..., 2005; Top-
aueHko u np., 2011], 3okpema, y 3akapmatti [Yeky-
HOB H jp., 1969; Xomenko, 1978; bokyn, 1981; Ko-
BaymmuH, bparycs, 1984; MatkoBcekuit, 1992; I'pu-
ropuyk, 1992; CkakyH Ta iH., 1992; Konopniii Ta iH.,
1994; I'onuapyk Tta iH., 1994; Ilerpamikesud, JIo3bI-
msik, 1988; Tpersik ta in., 2009; Auapiens, 2014]. Bo-
HHU OyJM TOB’3aHi 3 BUBYEHHSIM IIIMOMHHOI OyZOBH
KOpH, T'eOJIOTii 0CaJoBUX TOBII Ta (YHIAMEHTY, IO-
IIYKOM Ta TOCTiKEHHSM POIOBHUII Pi3HUX KOPHCHUX
KOTAJIMH, BUBYEHHSM FeOIMHAMIYHUX TPOIIECIB.

Mu Takox NpoBeNd B 3akapnarTi HU3KY TaKuX
JIOCITI/PKEHb, TIOB’SI3aHUX 3 BUBUEHHSIM OCOOJIMBOCTEH
MicLIEBOI TEKTOHIKH, N€OIMHAMIKH Ta CENCMOTEKTO-
HIYHOTO Tporiecy, 30kpema, y CONOTBHHCBHKIN 3ama-
muni [Bokyn,1981], y 30mi Beperiscskoro rop6orip’s,
Ha Bykouni, y Cximaguactux Kaprnarax ([Hasapesuy,
1997, 2010, 2011; Hazapesuu Ta in., 2011; Hazape-
Bu4, Hazapesuu, 2000, 2001, 2002, 2005, 2006, 2007,
2009, 2011, 2012; BepoOurpkuii, Hazapesuy, 2005; Jlo-
3uHsk Ta iH., 2011; Nazarevych et al., 2010] ta in.).

CyuacHi reofrHaMi4HI TIPOIECH PO3IIISTHEMO Ha
NPUKIaAl OJHI€El 3 MPUPOIHHUX TPINIMHYBATHX 30H



['eodizuka

3CyBY (QKTHBHOI SIK Y TOPH30HTAILHOMY, TaK i y Bep-
THKAIFHOMY HATpPSIMKax), JIOKaTi30BaHOI y Tilli Macu-
By ripchkux mopin (aHme3uTiB Ta pionmiToBuX TydiB
[Mepnu4, CniutkoBekasi, 1974]) ropu ApaoBo Ha miB-
HIYHINi OKpaiHi M. beperoBe, Iie 3HAXOIUTHCS PEKUM-
Ha reodizuuna crauuis (PI'C) “beperose”. Crerudi-
Ka Ii€1 30HK Y TOMY, IO Yepe3 Hel MPOXOIUTh MITOIb-
ust PI'C (To6TO0, BOHa PO3KpUTa TiPCHKOIO BHPOOKOIO,
XOuya Ha MOBEPXHI NEepeKpuTa LIapoOM YETBEPTUHHHUX
[IIMH TOBIHHOK mopsaaky 30-40 cm). Came y mii 30-
Hi BXKE KiJIbKa POKIB Ipallloe “KOpOTKHil” KBapIOBUii
nedopmorpad [Bepbuipkmii, Hazapesuu, 2005; Ha-
sapesuu, 2010, 2011; Hazapesuu u ap., 2011; Naza-
revych et al., 2010; Morozov et al., 2014] (puc. 1, a),
SIKMH KOHTPOJIIOE TOPH30HTANBHI Aedopmartii nopif i,
30KpeMa, 3MIIICHHS OOpTIB i€l TPIIUHYBATOI 30HU.
YV 2011 p. Mu CHiNBHO 3 YECHKUMH CIICIiaTiCTaMH ITi[|
kepiBHUOTBOM a-pa [laBma Kamenam Ha mifi xe
30Hi (puc. 1, 6) BCTAHOBHWIIH IIl¢ OJWH Teo(hi3HuHmit
npuinag — Haxwtomip (crarnunuii mMastHuK) [Hazape-
Buu u ap., 2011; Kalenda et al., 2012], sxwuii nae
3MOTY KOHTPOJIIOBATH B3a€MHI BEPTUKAJbHI 3Mi-
IICHHS OOPTIB 30HU.

Taxox 3a KiJIbKa METpiB BiJ] IIUX TPILIMH y mypdi
Y IITOJIbHI BCTAHOBJICHO 30H]I IIAXTHOT re0aKyCToeMi-

a

ciifHoi amapatypu 3YA-6 (puc. 1, 6), skuii 3a0es-
Ievye KOHTPOJIbh Fe0aKyCTOSMIiCIHHOI aKTHBHOCTI ITi€T
30HHM. XapakTepHi (parMeHTH OTpPHMaHMX Iepelti-
YEeHOIO arapaTypolo JaHuX HaBeaeHo Ha puc. 111 12
Ta KOPOTKO ITPOaHAIi30BaHO HIKYE.

Bauumo (puc. 1, 6), 1o TpinHyBara 30Ha € cyo-
BEPTHKAIBHOK (KyT MamiHHS ONu3bKo 75°) i sBiSE
CO00¥0 IUTY CMYTY TPIIIMHYBATOCTI IIUPHUHOIO TTOPSI-
Ky 30-50 cm, 1o sikiit BinOyBaroThCs 3MillieHHs ii 6op-
TiB IIEPEBAKHO HApaJIENBHO J0 IPOCTAraHHs (puc. 2, 0, €)
(1K y rOpU3OHTAIBHOMY, Tak i y BEPTHKAIBHOMY
HampsAMKY). 3MillleHHsT OOPTIiB BXPECT MPOCTATAHHS
30HH € y KiJIbKa pa3iB MEHILUMHU.

AHaNi3yl04l KOPOTKO nedopMalliiHi MpoIecH y
JaHIi TPIIUHYBATIH 30HI, 30KpeMa, ITiJ] 9ac MiCIIeBUX
(puc. 3) i manmekux cuimbHUX (pHC. 2) 3eMIIETPYCIB,
0auumMo, o Ha QOHI BiTHOCHO IUIABHUX 3MiH JOCHTH
4acTO CIIOCTEPIraroThCs 3HAKO3MiHHI KonmBaHHS. Ta-
KOXX HEpiIKO BUHHUKAIOTH Pi3Ki CTyIeHemoxiOHi Ie-
¢dopmarii, oueBHIHO, TOB’SA3aHI i3 B3aEMHUMH 3Mi-
HICHHAMHU OOpPTiB wi€l TpimuHyBaTOi 30HU. OCKIIbKH
Taki eeKTH MPOSIBIUIHCS 1 HA nedopmorpadivHux, i
Ha HaXWJIOMIPHHMX JaHHUX, I BKa3ye€ Ha B3a€MHI 3Mi-
IICHHS OOPTIB Ii€1 30HU SK MO TOPU30HTANI, TaK 1 MO
BEPTHKAJI.

B

Puc. 1. MonitopunroBa reodizndna anaparypa y mroibHi PI'C “beperose’:
kBapioBuil nedopmorpad (a); Haxumomip (CTaTHYHUIA MAasTHHK) Ta KOHTPOJBOBaHa HHUM CyOBEpTHKaJIbHA
TPIIIMHYBAaTa 30HA B QHJE3UTOBOMY MACHBIi TiPCHKHX TOPia mTONbHI (0); 30HI Te0aKyCTOEMICIHHOI amapaTypu

3VA-6 y urypodi y wronsHi (B)

Fig. 1. Monitorings geophysical equipment in adit of RGS “Beregove”:
quartz extenzometer (a), inclinometer (static pendulum) and controlled by it subvertical fractured zone in the body of
the rocks maccif of adit (andesites) (6) and sounder of geoacoustic emission apparatus ZUA-6 in bore pit in adit

ExcriepuMeHTaNnbHUMH  Te0aKyCcTOeMICIHHUMH  JI0-
CITDKEHHAMH 3a()iKCOBAHO BMHHKHEHHS Il 4ac Takol
axkTuBizamii nedopMalifHuX MpOIECiB cepiil IMITyJIbCIB
akycTH4HOI emicii mopix (“HaHO3emyeTpyciB”), siKi
CYIIPOBOKYIOTH IIi mpouiecH. lle sickpaBo imoctpye
TakoXX rpadik 3MiH IHTerpagbHOi ObKy4oi Teoa-
KYCTHYHOI aKTHBHOCTI TIODiA JOCTIIPKYBaHOI 30HH Tie-
pex Bimuaytaum (M = 2,4) micueBum (A = 7 kM) Beperis-
cekuM 3emiterpycom 10 ceprast 2011 p. (puc. 2, €).

Ille omHKMM CBiTYEHHSM T'€OIMHAMIYHOI aKTUBHOC-
Ti Hi€l 30HM € pe3yJbTaTH NPOBENEHUX TYT WIE Y
2002 p. croimsno 3 J1. H. JIsarykom (3YTPE) reoenek-
TpomaruiTHOeMiciiiHnx (metox ITIEMII3, anmaparypa
PXIHAC-TIM) nocnimkens [JIsmyk Ta iu., 2003], sxi
4iTKO moKasaiau migsuiieHy (1o 10 pasiB, mopiBHAHO

31 CHOKIHUMH 30HAMH) EICKTPOMAarHiTHOCMICiHHY
AKTHBHICTb TIOPIiJ Y il 30Hi.

Hageneni wa puc. 2 1 3 gaHi TakoX 4YiTKO IMO-
Ka3yloTh, 110 FeOAWHaMiKa Li€l, Ha MEepIIUi MO,
JIOKaNbHOI TpilkuHyBaTo1 30HH (30HM CB3) TicHO mo-
B’s3aHa 3 TEOJMHAMIKOIO IIIJIOrO IIOPOJHOTO MAacHBY,
a yepe3 Hel — 3 reoAnHaMIKOIO JiTocepu minoro 3a-
kapnarTs (Ipo 10 CBigYaTh 3apeecTpoOBaHi TYT Mpo-
BICHHKM MicleBHuX 3emieTpycis (puc. 3)), a Takox 3
HaTpy>KeHO-1e()OPMOBAaHUM CTaHOM TeKTOHOC(hepH
minoi 3emui. IIpo 1ie cBigyath (quB, 30KpeMa, puc. 2)
3apeecTpoBaHi HaMH 32 OCTaHHI POKH Tpe- Ko- i
nocrceiicMivHi nedopmaii BiJf HU3KH HaHCHIIBHIIINAX
(3 M>T7) ceitopux 3emnerpyciB (Smnowis, Assicka
(puc. 2, 6, 0), Kanana, I'saremana, Yum (puc. 2, 2)
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Caxamnin (puc. 2, a), Kypinu ta iH.) a Takox Bif MeHIII BOTHMIIIEBHX 30HAX TAKMX CEUCMIUHMX momii (puc. 2).
CUJTBHHX, alle OIIIKYMX CefiCMIUHMX Momiid (muB. 3amuc 3 JaHWUX CIOCTEPEXEHb 1 MPOBEACHOrO iX CIIBHOrO 3
BITHOCHMX 3MillleHb OOpTIB Ii€1 TPIlIMHYBATOl 30HU MiZi ~ JaHUMHM TpPO JIOKAIbHY, pETIOHAJbHY Ta TI00aibHy
yac 3emierpyciB 8.01.2013 p. 3 M =5,8 B ErelicbkoMy  celiCMIUHICT aHali3y BHWIUIMBAE, WO AedopMarliiHi
Mopi (puc. 2, 6) 1 28.01.2013 p. 3 M=6,1 y CxinHomy  30ypeHHs BiJ ()OpMOBaHHX MAWOYTHIX BOTHUIIEBHX 30H
Kaszaxcrani (puc. 2, ¢). Sk i Ha iHmmx craHmisx  (0COONMBO 1€ CTOCYETBCS CHIIBHINIMX 3EMIIETPYCIB)
EBpOmeiicbkoi HaXWJIOMIDHOI MEpexi, y Hac TaKOX  IOLIMPIOIOTHCS 3HAYHO [aii (3aracaroTh Y CEpeaHbOMY
(hIKCYIOTBCST TIOCTCEHCMIUHI B’SI3KO-TIPYXKHI JepopMa-  3HAYHO MEHIIE), HiK e mepenbauana teopist 1. Jobpo-
[iiffHI XBWNI, TIOB’S3aHI 3 TIPOIECAMH PO3PSOKH Y BOJILCHKOTO [[loOpoBonbckuid, 1991].

a
Alyo,
 Alyo) v
A
20
2 ooy 35 tirog)
6
e
F 7 € Month

Puc. 2. 3mimenns 6opriB TpimuHyBaroi 30au y mToibHi PI'C “beperose”
3a JaHMMHU KBapuoBoro aedopmorpada (a—r) Ta Haxuaomipa-mastHuka (11, €) (0 2 KOMIIOHEHTH + BiAMOBiaHI
piBHI JieBiallii y KOB3HOMY BiKHi, KPOK KJITKH 10 4acy 12 ToauH) Ta 3MiHH PiBHS aKyCTHYHOI eMicil mopia y ik
30Hi (€) B Mepioj MiATOTOBKKM HU3KH Pi3HOBIJNANCHUX 3eMJIECTPYCIiB Pi3HOI MarHiTyau (MO3HAYCHUX YEPBOHUMH
crpinkamn): B Oxotcekomy Mopi (6imst Caxaniny) 14.08.2012 p., M = 7,7 (a); Amsicka, 5.01.2013 p., M = 7,8 (6, n);
B Ereiicekomy mopi 8.01.2013 p. (8), M = 5,8; Yini, 1.04.2014 p., M = 8,1 (r); Cxiguuit Kazaxcran, 28.01.2013 p.,
M = 6,1 (e); Bapiartii piBHS aKycTH9HOI eMicii mopix 3a Gepe3enp — numnens 2011 p. B mepiox MiATOTOBKH
BiayTHOTO MiciieBoro beperiscpkoro 3emierpycy 10 ceprust 2011 p. (M = 2,4, A =7 km) (€)

Fig. 2. Displacement of sides of fractured zone in adit of RGS ““Beregove”
according to data of quartz extenzometer (a-2) and inclinometer-pendulum (o, e) (two components +
corresponding levels of deviation in running window, step of scale on time is 12 hours) and changes the level of
rocks acoustic emission in this area (¢) during the preparation of a series of earthquakes of varying magnitude
and distances (indicated by red arrows): Sea of Okhotsk (near Sakhalin) 14.08.2012, M = 7,7 (a); Alaska,
05.01.2013, M = 7,8 (6, 0) in the Aegean Sea 08.01.2013 (s), M = 5,8; Chile, 01.04.2014, M = 8,1 (e); Eastern
Kazakhstan, 28.01.2013, M = 6,1 (e); variation of rocks acoustic emission in March — July 2011 in preparation
of tangible local Beregovo earthquake August 10, 2011 (M = 2,4, A =7 km) (¢)
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a 0

Puc. 3. 3mimenns 6optiB TpiumHyBaroi 3084 y mronasHi PI'C “Beperose”:

3a JTaHUMH Haxuiomipa-masTHuka (a) mim gac myxe Omusskoro (A = 3,65 k), cmabkoro (M = 1,25+0,25),
apioHodokycuoro (H = 2 kM), micueBoro 3emierpycy 9.06.2012 p. (MOMEHT 3eMiIeTpyCy MOKa3aHO CTPIIKOO Ha
puc 3, a (Kpok KJIITKM 1o 4acy — 12 romuH), JOKami3auio emileHTpy BiTHOCHO TOouku cmoctepexerb (PI'C
“BeperoBe”) Ha kapToocHOBi Google — Ha puc. 3, 6, npaBopyd Bropi (UepBOHHMI KPY)KOK 3 KpPAIKOK, BHH3Y —
enitieHTp BeperiBchkoro 3emierpycy 1965 p.))

Fig. 3. Displacement of sides of fractured zone in adit of RGS ““Beregove”:
according to data of inclinometer-pendulum (a) during a close (4 = 3,65 km) weak (M = 1,25+0,25) shallow
(H = 2 km) local earthquake 9.06.2012. (earthquake moment is pointed by the arrow in Fig. 3, a (step of scale
on time is 12 hours), location of the epicenter relative to the point of observation (RGS ““Beregove’) on Google
Maps is given in Fig. 3, 6, at the top right (red circle with a point, at the bottom, is the epicenter of the 1965

Beregove earthquake))

Boanowac aist cnabmmx 3eMJIeTpyciB TEOpEeTHYHI
W eKCrepUMEHTalbHI OLIHKH Kpamie KOpPeCcHoHIy-
10ThCsl Mk coboro. Tak, mis micueBoro beperich-
koro 3emieTpycy 3 M = 1,25+0,25 (puc. 3, 6), mis
SIKOTO BEJMYUHY PO3PHBY OILIHEHO 33 KOPEIAIIHHOI0
dopmynoro (L = 1,665x100%?) 3 gamoi poborn
[Hazapesudy, Hazapesuuy, 2009] y 0,24-0,36 kM, Bimc-
TaHb BiJl BOTHUINEBOI 30HH IO TOYKH CIOCTEPEKECHb
(BpaxoByroun emineHTpaibHy Bimcrawb (3,65 kM) i
rnubuny Boruuma (2 kM)) cranoBuia 9,532 paniycu
BOTHHUIIEBOI 30HH, TOJi, SK camMa aHOMAJis mepe-
BHIIYE PiBeHb IIyMiB i (uykTyauiii (30kpema piBeHb
MPUILIMBHHEX JehOpMalifHUX CKJIANOBUX) HE MEHII
sk y 6-20 pasis.

[lomo xapakTepHHX YacOBHUX OCOOIHMBOCTEH Ie-
(hopMarmiifHUX TIPOBICHUKOBHX aHOMAIH 3a3HAYHMO,
10 KOPOTKOTIEPioaHI aHOMaTii OyXTONOAiOHOTO THITY
po3ourHaroThes 3a yac T Bix Kibkox (8-12) (puc. 2, a,
puc. 3, a) no 20-40 roamH g0 MaiiOyTHBOrO 3€-
MIIETPYCY 1 MOXKYTh OYTH JIEII0 PI3HUUMH — IUTaBHHM
apeitd (puc. 2, 6—2), cryninyactuii Betym (puc. 2, 2, €),
MIBHIKI 3HaKO3MiHHI Bapiamii (puc. 2, 6, 6, 0), a
yacTille CKJIaJHy B 4aci KOMOiHamilo Iux e(eKTiB
(puc. 2, a, 0, puc. 3, a). TpUBaNiCTh TAKMX aHOMAJIiH
micTsl 3eMJIETPYCY €, SK MPaBHIIO, TOTO X MOPSIKY,
o i 10 Heoro (Haituacrime B Mexax Bin 0,5 10 2 T,,).
[HKOMM aHOMAi € JBOMONAPHUMHE (TIOCITIIOBHO IBi
OyxTH pizHoro 3Haky (puc. 2, e, puc. 3, a). Yacom

aHOMaJIil 3aBEepUIYIOTHCS ITOBEPHEHHSM JI0 IOIepen-
HBOTro cTaHy (puc. 2, 6—¢, 0 (cknagosa N-S)), a yacom
3aMINAETHCS 3ajMIIKOBa Aedopmanis (puc. 2, a, 0
(cxkmamoBa E-W), puc. 3, a), aGo B3aram pi3ko
3MIHIOETBCS TePOPMALIHHIA PEXUM KOHTPOIHOBA-
HOTO MacuBy (SK 32 aMIUTITyOI0 TPEHIOBOI aedop-
MalliiHoi CKJIaJ0BOi — J0 TPHOX pa3, Tak i1 3a 3Ha-
KOM — i3 CTHCKYy Ha pO3TSr), K IIe TPammioch y
1989 p. mis macuBy mopim ropu Bemumkoi bepe-
riecekoi (MyxiiBebkoi) (e Oyma po3ramoBaHa Je-
tdopmorpadiuna craniis “Beperose-1" (“MyxieBo”))
mijg yac miarotoBku Onu3bkux (A =23 kM) BiguyT-
HUX (M =2,9/2,3) BuHOrpamiBcbKuX 3eMIETPYCIB
5-6 TpaBus 1989 p. [HazapeBuu, Hazapepuu, 2005,
2006; Hazapesuu, 2011]. [Iyxe 1ikaBow € y 1eil yac
TaKOXX TeoIMHaMiKa CyOBepTHKAIILHOI CKAI0BOT 30HH,
KOHTPOJIBOBAHOI ApaMETPUYHUM CEHCMOreoaKyc-
THYHUM METOZOM Y PO3TAIlOBAaHOMY IOpsX 3 Aedop-
morpadpamu (3a 400 M Bim HHX) Ire0aKyCTHYHOMY
nyHkti “Myxieso” [Haszapesuu, 1997, 2011; Hasza-
peBuu, Hazapesuu, 2000, 2001, 2002; BepOuripkui,
Haszapesuy, 2005]. TyT mix yac miAroTOBKU 3rajlaHUX
BuHOrpaaiBCchbKHX 3eMJIETPYCIB CIIOCTEPIraBcst pEXKUM
CyOBEpPTHKAIEHOTO PO3TSTY, CHPUYMHEHHUH, OYeBH[I-
HO, TIPOBHCAHHSM MIBJCHHOTO OOpTY Iii€i po3imoMHOL
30HM Tmix giero 3adikcoBaHoro aedopmorpadamu
craumii “beperose-1" TOPHU30HTANEHOTO PO3TATY KOPH
y IbOMY paioHi.
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IToni6Hi reogrHAMIYHI TIPOILIECH CIIOCTEPIraucs i
B IHIIMX CEHCMOTEHHHX 30HaX 3aKapmarTs 3 Bifmo-
BiIHOIO KiHEMaTHKOO po3puBiB [UekyHoB u ap, 1969;
Crpoenue..., 1976; Kurbik u ap., 1983; Texkronunuec-
Kas..., 1986; Jluroctepa..., 1987-1993], 30kpema, B
VYriastHCBKiH, Y 30Hax OamichKoro ta 3akaprarchbKoro
IMOMHHUX PO3JIOMIB, TYT BOHHU BiOOpasmiuch y
JaHUX PeXKUMHUX reoerektpuynux ([[LlamoTko Ta iH.,
1993] Ta iH.) i TekroHOMarHiTHUX ([MakcuMuyk Ta
in., 2001, Ky3ueroBa] ta iH.) JOCIi[KEHb.

3aBepuIyioud Lieil cTHCIMi aHalli3 MOHITOPHHIO-
BUX reo(i3HYHUX JaHHUX, 3a3HAYMMO, L0 MUTAHHS I10-
rHOJIEHOTO aHali3y 3apeecTpOoBaHUX 3MiH Aedopma-
il Ta iHMIX reo(i3MIHIX OB SK MPOBICHUKIB 3e-
MIIETPYCIB, € CKIaaHuMHK (OuB., Hanpukiaan, [Jocmia-

xenHs..., 2005; Ozounov et al., 2011; Kalenda et al.,
2012, 2014; Shi et al., 2014] ta iH.) i mOTPeOyOTH
OKPEMOT0 JIeTAIBHOTO PO3IIIsAY B KOMIUIEKCI 3 0COo-
OMMBOCTSIME OYZIOBH Ta TeOJMHAMIKH JiTochepH Bif-
MOBIZIHUX CECMOAKTUBHHUX TEPUTOPIH.

Oco0IMBOCTI CeliCMOTEKTOHIKH
CKHIOBHUX 30H

Jlesiki 3 0cOONMBOCTEH CEHCMOTEKTOHIKH CKHUJIO-
BUX 30H Ta IX BiOOpak€HHS y JaHHX PI3HHUX IOJbO-
BUX JIOCII/PKEHh KOPOTKO PO3MVISHEMO Ha MPHKIIAJII
XapaKTepHUX 3emieTpyciB beperiBcbkoi ropcroBoi
30HM 3akaprarTs, 30Kpema, beperiBcekoro semieTpy-
cy 24.10.1965 p. 3 M = 3,7 (puc. 4).

L (kM) i L (kM)

L kel

L (xm)

[ ocann
[ esunament

J Beperiscuni
poznon

iHwi
/  posaomu

8O0

Puc. 4. 3Beneni gani no beperiscerromy 3emierpycy 24.10.1965 p.:
Makpoceiicmiude mosie (B Oamax) i BepTHKanbHI (328 reoJe3WYHMMH JAaHUMH) Ta TOPH30HTAJbHI (32 Makpo-
CeHCMIYHMMH JaHUMH) 3MILICHHS i Yac 3emuetpycy (a) B MpoeKIii Ha CXeMaTUYHHN IMHPOTHUH CTPYKTYpHUIT
po3pi3 (6) uepes #ioro rinoreHTp; MexaHi3M 3eMiIeTpycy (B) i KapTa-cxema #oro mMakpoceicMigaoro modst (r)
(mokazano micre (ikcarlii Ta MONSAPHU3ALA TOPU3OHTATIBHOI KOMIIOHEHTH CEHCMIYHUX KOJUBAaHb Ta OCHOBHI
TEKTOHIYHI PO3JIOMH 3€MHOI KOpPHM IIbOTO PadOHy); TPOCTOPOBA JIOKATi3allii PO3PHBY — BOTHHINA IHOTO
semutetpycy () y mpus’s3ii 10 Mopdoiorii pensedy (IokasaHo cTpyKTypHHit po3pis mo [pumanoncekomy (I) i
Beperiseskomy (II) posmomax (1 — ocamosi mopoau, 2 — dyHmaMeHT, 3 — IUTOMIAAKa po3puBy (MOKa3aHi oci
BEPXHBOTO Ta HIKHBOTO MIBEIIICIB PO3PHUBY))
Fig. 4. Summary data on 24.10.1965 Beregove earthquake:

macroseismic field (in points) and vertical (by geodetic data) and horizontal (by macroseismic data) movements
during an earthquake (a) in the projection of latitudinal schematic structural section (6) across of its
hypocenter; earthquake mechanism (¢) and schematic map of it macroseismic fields (2) (the position of fixing
and polarization of horizontal component of seismic vibrations and major tectonic faults of the area are shown);
spatial localization of rupture — source of the earthquake (0) in linkage to earth surface (deep sections on
Perypannonian (1) and Beregovo (1) faults are shown (1 — sedimentary rocks, 2 — basement, 3 — rupture area
(axis of the upper and lower halfellipsoids of rupture are shown))
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IIpoBeneHnit KOMIUIEKCHUM aHaNi3 ceiicMooriv-
HUX, TEOJOriYHHX, TEOAE3UYHHMX Ta IHIIHMX JaHUX
[Hazapesuy, Hazapesudy, 2005, 2006; Hazapesuu JI.,
2006] mokazas (muB. puc. 4), o uei 3emierpyc 0yB
CKHJIOBOTO THUITY (3 IESIKO 3CYBHOIO KOMITOHEHTOH0),
BiH peamsyBcha Ha  celicMoakTHBHOMY  bepe-
TiBCBKOMY MEpPHUIIOHAJIBHOMY PO3JIOMI CKHIOBOI KiHe-
martuku (puc. 4, 6) (Mokami3amio emileHTpy AWB. HA
puc. 3, 6), skuii mpoxoautsh Henoaamik Big PI'C “Be-
peroBe”, i CympoOBOIKYBABCS BiJIOBITHAMHU 3MiICH-
HSMH OOpPTIB BOTO PO3JIOMY, IIPO IO CBiAYATH MaHi
HiBeIIOBaHb 1 ceiicmornorii (puc. 4, a).

[poseneni Hamu 3a metoaukamu [leGarina [Ile-
6anmn, 1974] Tta BimomMuMmu hopMyTaMu 3a MOIEILTIO
Bprona [Brune, 1970] ouinku mapaMerpiB po3puBy y
BOTHHIII I160T0 3emiieTpycy [Hasapeswu, Hazapesuy,
2006] manu taki pesyaprat (auB. puc. 4, 0): rmubuHa
MaKpOCEHCMIYHOTO TimoteHTpy (LEHTPY IUIOIIAIKH
po3puBy) — 4,3 KM; TOpU30HTaNIbHI PO3MIpH (TOBKH-
Ha) po3pHBY — 4 KM; BEepTHUKAJIbHI PO3MIpH PO3PUBY —
2,1 xM; KyT NaJiHHS IUIOIIMHHA PO3PHUBY HOPSIKY
82+5°, smimenHs no po3pusy — 4,9 mm. [lopiBHIHHES
OTPUMAHMX MapaMeTpiB 31 CepeaHBOKOPEIALIHHIMH
sanesxxHocTsivu [Haszapesuy, Hazapesnu, 2009] moka-
3y€, I0 MapaMeTpH BOTHUIA IIbOI0 3eMIICTpYyCy Bil-
MOBIIAIOTH KPilleKCHOMY (31 3HIDKEHOI0 ‘““JKOpCTKic-
TIO” CEMCMIYHOIO BHMIIPOMIHIOBAHHA) THIY — TYT
Maibke y 4 pasu Ouiblia IUTOnia PO3pHBY 1 Makke y
8 paziB — 00’emM mxepena, OuTbLI sIK Y 3 pa3su MeHIIe
3MILIEHHs TI0 PO3PHBY, HA TOPSAAOK MEHII CKUHEHE
HANIPY)KCHHSs! 1 TIpyHa ;[eq)opMamﬂ 3CYBY, ¥ OinbII
sk 20 pasiB MeHIe pazuauu/n{e TepTd, 1 BiAMOBIAHO,
3HAQYHO MEHIIa nuToMa (y BiTHOMICHHI X0 IUIOLI
PO3pUBY 4H 10 00’ €My JDKepena) eHepris ceicMidHO-
ro mkeperna. Lle Bce 3yMOBICHO I€OMEXaHIKOK CKH-
JIOBHX 30H (IO SICKPABO LTFOCTPYIOTH TAKOXK IIPEACTAB-
JeHi y yacTtuHi 1 pe3ynbTaT (i3HIHOTO MOJETIOBaH-
HSI PO3BUTKY TaKMX 30H) — jaehopmariii, po3puBOyT-
BOpPEHHS 1 3MIIIEHHS 110 PO3PUBY B HUX BiIOYBAIOTHCS
B yMOBax CyOJaTepalibHOrO pO3TATY, KOJM BHCSYE
KPHJIO TPOCIJae MMiJ Ai€f0 BIACHOI Bar, CTUCK OOpTIB
PO3pUBY TEKTOHIYHUMHU CHJIaMH (32 BUHATKOM GOKO-
BOTO PO3IMOPY MiJ €0 BIACHOI Baru) BiACYyTHii, pa-
JiarfiifHe TepTs HA PO3PUBI, a, BIAMOBIAHO, 1 HAKOITHU-
YeHE Ta CKUHEHE HAIPY)KCHHS 3HIKCHI.

Haykosa HO6U3Ha

3a jaHMMU 0araTopiuHHX MOJBOBHX I'€0aKyCTHY-
HUX, aedopmorpadidyHUX 1 HAXMIOMIPHHX JOCIIA-
KCHb Ha HM3LI IYHKTIB CIIOCTEpeXeHb y 30HI be-
periBcbKoro ropoorip’st B YkpaiHCcbKoMy 3akaprarTi
BHSBIICHO MiJBUIICHY I'C€OAMHAMIYHY aKTHBHICTh Cy0-
BEPTUKAJIBHUX TPIIMHYBAaTHX 30H Ta 3B 530K Jedop-
MaIiifHUX TPOIECiB Y HUX 3 TCONMHAMIKOIO 3eMHOT
kopu 3akapmarTs Ta yciei 3emimi. 3a KOMIUIEKCOM
CEHCMOJIOTIYHNX, TEOJIOTIYHUX Ta TEONE3NYHHUX a-
HUX Ha MPHUKIAAl XapakTepHHUX 3emieTpyciB beperis-
ChKO1 ceicMOTeHHOI 30HM B YKpaiHChKOMY 3akapraT-
Ti (30HU Ha mepeTHHi [IpunaHHOHCHKOTO (3axi — miB-
HIYHO-3aXiHOTO mpocTsranus) i beperiBcbkoro me-
PHUIIOHATILHOTO PO3JIOMIB — 30HU PO3BHUTKY T'OPCT-Tpa-
6eHoBOI (“KJIaBIlIHOI”") TEKTOHIKH) MPOCTEKEHO XapaK-
TEpHI 0COOJIMBOCTI CEHCMOTEKTOHIKH CKUIOBUX 30H.

Ilpakmuuna 3nauywicmeo

PesynbraTét OCHIIKEHb JalOTh MOJMKIJIHMBICTB, 3
oJIHOTO OOKY, HafilHiIe MPOTHO3YyBaTH (& 3HAYHTH, i
MOHITOPUTH) 30HH MPOSIBIB MPHUIIOBEPXHEBUX EKTIB
Big rmubuuaHux 3CB3, a 3 iHImIOro, 3a pe3yibraTaMu
MTOBEPXHEBUX JIOCIIPKEHb MPOTHO3yBAaTH HASBHICTH,
JIOKaJTizalliio Ta XapaKTepPUCTHKH rmbunanx 3CB3, a
TaKoX XapakTep i XapaKTePHCTHKH reoIMHaMIYHUX Ta
CEHCMOTEKTOHIYHHX npouecm y Takux 30Hax. Lle €
BOXJIUBUM JUI T€OAWHAMIYHOTO MOHITOPUHTY, IUIS
MOIITYKiB Ha()TH i Ta3y Ta iHIIUX KOPHUCHHUX KOTAJINH,
U IEDKEeHEepHOi reoforii 1 reo¢i3uku, IS reoeko-
Jorii Ta iH.

Bucnoexu

[lincymoBytourm 1€ AOCHTIIKEHHS, MOXHAa KOH-
CTAaTyBaTH, IO Pe3yIbTaTH (i3UIHOTO MOICTIOBAHHS
(muB. [BokyH, Hazapesud, 2013], a Takox wactuny 1
[HazapeBud Ta in., 2015]) i pisHOMaHITHHX MOTBOBHX
reoJIoro-reo(i3nyHuX JIOCIiHKEHb BUCBITIIIOIOTH 3 Pi3-
HHX CTOPIH 1 4aCOBO-MPOCTOPOBUX MacIITaOHHUX PiBHIB
CKJIQJIHY, aJleé 3aKOHOMIpHY AMHAaMIKy IMOLIMPEHUX Y
NPUPOJHUX YMOBaxX 30H CYOBEPTHKAILHOTO 3CYBY
(3CB3) i, 30kpeMa, CKUTOBHX 30H.

Y wMexax mmratgopM 1 CKIam4acTuX obiacTei
JKOPCTKI OJIOKH (QYHIAMEHTY, pyXalO9HCh BEPTHKAIb-
HO MO po3jiomax, NehOpPMYIOTh PO3TAlIOBaHI BHIIE
0CaJOBi TOBIII TipCEKUX TOpix, (HOpMyrOdHd B HHUX
CKIamKd (30kpeMa, (UICKCYpHI 3TMHHM) 1 pO3pUBHI
MOPYIICHHS CKHUJOBOI KiHEMAaTWKH. 3a (i3UIHOTrO
MOJICJTIOBAHHS TaKHX IPOILECIB MPOCTEKEHO (Popmy-
BaHHS CUCTEMH PO3PHBIB Pi3HOTO paHTy Ta IeHe3Hcy,
SKi B CyKyHmHOCTi (pOpMYIOTH CyOBETpUKAJIBHY pPO3-
puBHY 30Hy. I1ix yac MonemoBaHHs OTpUMaHo iH}oOp-
Mallilo PO FeHe3UC PI3HUX PO3PUBHUX MOPYILEHB ITijT
yac (OpMyBaHHs TaKHX 30H, PO MPOCTOPOBO-YACOBI
3B"SI3KH MIJK CHCTEMaMH PO3PHBHHX MOPYIICHb Pi3HOT
KiHEMaTHKH Ta IIPOCTOPOBO-YaCOBI 3aKOHOMIPHOCTI iX
¢dopmyBaHHs. OCHOBHHH BHCHOBOK — IPOCTSTaHHS
PO3pUBHOI 30HHM BH3HAYAETHCS HAXWIOM PO3IOMY B
KopcTkiit ocuoBi ((yHmamenti), a T BHyTpiIIHSI
CTPYKTypa — IIBHIKICTIO PyXy 010Ky ocHOBH. lLliero
LIBUAKICTIO BU3HAYAIOTHCS KUIBKICHI CIIBBIIHOIICHHS
MDK TpIIIMHAMHU PI3HUX CHCTEM Ta LIMPHHA 30HHU B
uinomy. Taka iHdopMalis € BaXXJIMBOIO, HAITPUKIA], Y
Ha(TOra3onoUIyKOBUX JIOCTIDKEHHSX, 30KpeMa, Y
pas3i OOTpYHTYBaHHSI MICLb 3aKJIaJlaHHS IMOLIYKOBHX
Ta PO3BiMyBaTbHUX CBEPAJIOBHH.

o crocyeTbes cydacHOT reOJMHAMIKM CKUIOBUX
30H, TO BOHA, OPSJ 3 HASBHICTIO BUPAKCHUX Xapak-
TEpHUX PHC, CIIPUYMHEHHX T'CHE3HCOM Ta YCIAIKO-
BaHICTIO T€OJUHAMIYHHX IIPOIECIB, Ma€ CBOI YacOBO-
MIPOCTOPOBI OCOOIMBOCTI, TMOB’s3aHI 3 YacOBO-TIPO-
CTOPOBHMMH BapiallisiMH IHTEHCHBHOCTI caMme cCydac-
HUX TCOAMHAMIYHUX 1 CEHCMOTEKTOHIYHUX MPOIIECIB,
BIUIMBOM Ha 4YacCOBO-IIPOCTOPOBHMH PO3MOILI HAarpy-
KEHb 1 ;[eq)opMaum CTPYKTYpH Ta BIACTHBOCTEii
3eMHOT KOpH, iX 3MiH y NpocTopi 1 B gaci.

Jlitepatypa

Axppiens T. B. IloctTMarmatn4Ha €BONIOUIS BYJIKa-
HIYHAX CTPYKTyp Buropnar-I'yruHcpkoro macma
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CTPYKTYPA, JUHAMUKA Y CENICMOTEKTOHHUKA CEPOCOBBIX 30H
(mo pe3ynbTaTtaM (HU3MYECKOTO MOJIETUPOBAHMUS H TIOJIEBBIX UCCIIEIOBAHMIA)
YacTe 2: I0JEBBIC HCCIICIOBAHUS

Hean. Llenapto pabOTH! ABISIETCS MPEACTABUTE U MIPOAHATU3UPOBATH PE3YIbTAThI (PH3HMUECKOTO MOJIEITUPOBa-
HUS M TIOJIEBBIX UCCIICOBAaHHUI MPOLIECCOB 00pa30BaHMsl, Pa3BUTHS, a TAK)KE COBPEMEHHOW I'e0IMHAMHUYECKOH U
CEeHCMOTEKTOHMYECKON aKTHBHOCTH 30H cy6OBepTHKanpHoro casura (3CBC), B wacTHOCTH, cOPOCOBO# KHHEMa-
Tuku. MeToauka. DOusnueckoe MOAEIMPOBAHUE IPOBEIEHO Ha CHENMalIbHOM MOAenupyomeil ycTaHOBKe Ui
yIIIOB najienust pa3pbiBa 75°, 60° u 45°. Kak miacTHUHO-BS3KHUE MOJIETbHbIC MaTepUalibl JJIsl HErO UCIOIb30BaAHbBI
CrenraNtbHbIe TacTHl Ha OCHOBE INIMHEL [loJieBble UccenoBaHus BKIIFOYAIN T€0aKyCTOEMUCCHOHHBIA, HMITYJIbC-
HBI TeoenekTpoMaruutHodmuccuonnsiii (EMOMII3), nedopmorpaduueckuii, HakIOHOMEpHBIH U celicMO-
Joruyeckue Metoiasl. Pesyabtarhl. B uactu 1 (pusuueckoe MOAENUpOBAHHE) BOCIPOU3BEICHBI 3aKOHO-
MEpPHOCTH Pa3BUTHS MPOLIECCOB CyOBEPTHKAIBHOTO Pa3pbIBOOOPA30BaHMS B OCA/I0YHBIX TOJIIAX BO BPEMEHH U C
IIIyOMHOW B MOJENBHBIX OKCIEPUMEHTaX, IPOAHAIN3UPOBAHO PAa3BUTHE pA3JIMYHBIX CHUCTEM TPEUIMH B
3aBHCHMOCTH OT CKOPOCTH CMEIIECHHUS M yIJla MajeHus pa3pbiBa. [IpociexeHo pa3BUTHE HMPUIOBEPXHOCTHBIX
TPEIIMHOBATHIX 30H (KaK MO JaTepaii, Tak ¥ ¢ riaybuHoi) Haxg 3oHamu CBC. B uactu 2 (momeBble mccie-
JOBaHUs) IPHUBEACHBI MPUMEPHl 30H CyOBEPTUKAJIBHOIO CIOBHIA B PEATBHBIX I'C€OJIOTHYCCKHX CTPYKTYpax, B
YaCTHOCTH, B 30He beperoBckoro xoiMoropesi B YKpauHCKOM 3akapraThe M HEKOTOpbIe pe3yJbTaThl reodu-
3MYECKOT0 MOHHUTOPHHIA MX COBPEMEHHOTO T'€0JJMHAMHYECKOrO peXMMa Ie()OPMOMETPUYECKUM M Iapamer-
pPUYECKHM TE0aKyCTHYECKHM METOJaMH, a TaKKe METOJaMU €CTECTBEHHBIX I'€0aKyCTOIMUCCHOHHOTO U
HMITYJIbCHOTO Te0eNeKTpOMarHuTHoIMUccuoHHoro (Merox EMOMII3) nosneii. [lo celicMOIOrHYECKUM JAaHHBIM
MIPOCTIEKEHBI OCOOEHHOCTH CEHCMOTEKTOHMYECKOTO IPOIEcca B OJHON M3 XapaKTEPHBIX CEHCMOTCHHBIX 30H
cOpocoBoli KHHeMaTuKku B paiioHe beperoBckoro xonmmoropss B 3akaprnathe. Hayunass HoBusna. [lo naHHbIM
(PU3UUECKOTO MOJEIMPOBAHUS YCTAHOBJIGHBI XapaKTEpHBIE INPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH
Pa3BUTHS TIPOIECCOB CyOBEPTHKAIBHOTO Pa3pbIBOOOPA30BaHMs, UX 3aBHCUMOCTH OT yIJla MaJeHHs pa3pbiBa U
CKOPOCTH CMelIeHus! 610ka ocHOBaHMA. [I0 TaHHBIM MHOTOJIETHHX IOJIEBBIX I'€OaKyCTHYECKHX, Aehopmorpa-
(hmuecKuX M HaKJIIOHOMEPHBIX MCCIICIOBAHUI Ha CETH ITyHKTOB HaOIO/EHUH B 30HE beperoBckoro XxoiaMoropbs
B YKpanHCKOM 3akapraTbe oOHapy»eHa MOBBIIICHHAsS T€OANHAMUYECKast aKTUBHOCTh TaKUX CyOBEPTHKAIBHBIX
TPEIIMHOBATHIX 30H M CBS3b Je()OPMAIIMOHHBIX MPOIECCOB B HUX C T€OJMHAMHMKOM 36MHOW KOpBI 3aKapnarbs U
Bce 3emmu. [lo KOMIUIEKCY CEHCMONOTMYECKHX, T'€OJIOTHYECKHX M TE0JC3MYECKHX MAAaHHBIX Ha IpuUMepe
XapaKTePHBIX 3eMIICTPsICEHUI BeperoBckoil ceiCMOreHHO# 30HBI B YKpawHCKOM 3akaprarbe (30HBI Ha
nepecedennn [IpumanHOHCKOTO (3amam — ceBepo-3aIagHoro MPOCTUPAHKs) U BeperoBCckoro MepuIHMOHaIEHOTO
pa3noMOB — 30HBI Pa3BUTHA TOPCT-rpabeHOBON (“KIaBUIIHOW'") TEKTOHHKH) MPOCIEKCHBI XapaKTepHbIC
0COOEHHOCTH CEHCMOTEKTOHHKH cOpocoBhIX 30H. IIpakTHYeckass 3HAYMMOCThH. Pe3ynbpTaTel MCclenoBaHHUN
JaI0T BO3MOXKHOCTb, C OJIHOW CTOPOHBI, 0oJjiee HaJEKHO MPOTHO3UPOBaTh (4 3HAYUT, © MOHHTOPUTH) 30HBI
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MPOSIBJICHU# MIPUITOBEPXHOCTHBIX 3 dekTor ot riayounnsix 3CBC, a ¢ npyroi, mo pe3yiabTataM MOBEPXHOCTHBIX
WCCIICIOBAaHUN IPOTHO3WPOBATh HANWYHE, JIOKAM3AIMI0O W XapakTepucTuku Tiny-OmHHBIX 3CBC, a Taxke
XapakTep U XapaKTePUCTHKU T€OAMHAMUYECKUX U CEMCMOTEKTOHMYECKUX MPOIIECCOB B TAKMX 30HAX. DTO BaXKHO
JUIS CEHCMOJIOTHH W TEONMHAMHYECKOTO MOHHUTOPWHTA, UIA TOMCKOB He()TH W Ta3a W JAPYTHX MOJE3HBIX
HCKOTIAEMBIX, JJIsl HHKCHEPHOH re0J0ruy ¥ re0(hU3UKH, JUIsl TEOIKOJIOTHH U JIp.

Kntouesvie cnosa: ¢usmdeckoe MOISINPOBAHHE TEKTOHHYECKHX IPOIECCOB; 30HBI CYOBEPTHKAIBLHOTO
cnsura (3CBC); cOpocoBbie 30HBI; CHCTEMBI TPEIINH; CTPYKTYpOOOpa3oBaHue; MoNeBbie CCaea0Banus; aehop-
Malii TOpOJ; HAKJIOHOMEP-MAasTHHUK; T€0aKyCTOOMHUCCHOHHBIM MeTton; Mertox EWDOMII3; MexaHH3MBI
3eMIIETPSICEHHH; YKpanHCKoe 3aKkapriaThe.
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STRUCTURE, DYNAMICS AND SEISMOTECTONICS OF FAULTING ZONES
(by results of physical modelling and field studies)
Parth 2: field studies

Purpose. The aim of the work is to present and to analyze the results of physical modeling and field studies
of processes of formation, evolution and modern geodynamic and seismotectonic activity of subvertical shear
zones (SVShZ), in particular of faulting kinematics. Methods. Physical modeling was conducted on the special
modeling machine for break dip angle 75°, 60° and 45°. As a plastic-viscous modeling materials for this the
special pastes were used which are based on clay. Field researches included geoacoustic emission, impulse
geoelectromagnetic emission (PIEMPZ), extenzometric, tiltmetric and seismological methods. Results. In the
parth 1 (physical modelling) the regularities of evolution of processes of subvertical ruptures formations in
sedimentary strata in time and on the depth in modeling experiments was reproduced, the evolution of different
systems of crack depending from the speed of displacement and break dip angle was analyzes. Evolution of
subsurface fractured zones (as on lateral as in depth) over zones of the SVSh was traced. In the parth 2 (field
studies) examples of this type zones in the real geological structures, particularly in the area of Beregovo hill-
land in Ukrainian Transcarpathians and some results of geophysical monitoring of its modern geodynamic
regime by extenzometric and parametric geoacoustic methods and also by methods of natural geoacoustic
emission and impulse geoelectromagnetic emission (method PIEMPZ (NIEMFE)) fields. By seismological data
the features of seismotectonic process in one of the typical seismogenic zones of faulting kinematics in the
Beregovo hill-land area in Ukrainian Transcarpathians were traced. Originality. By the data of the physical
modeling the typical time-spatial regularities of evolution of processes of subvertical ruptures formations and
their dependence from the break dip angle and speed of displacement of basis unit were determined. By the data
of long-term field geoacoustic, extenzometric and tiltmetric researchec on observation points network in the area
of Beregovo hill-land in Transcarpathians high geodynamic activity of such subvertical fractured zones and the
relationship of deformation processes in them with the geodynamics of the crust of Transcarpathians and all the
Earth was found. By complex of seismological, geological and geodetic data on example of typical earthquakes
of Beregovo seismogenic zone in the Ukrainian Transcarpathians (zone at the intersection of Perypannonian
(west — northwest direction) and Beregovo meridional fault — zone of horst-graben (“keyboard™) tectonics
distribution) the features of faulting zones seismotectonics was traced. Practical significance. The researches
results make it possible, on the one hand, more reliably predict (and therefore monitor) zone of near-surface
effects display from deep SVShZ, and on the other hand, on the results of surface studies to predict the presence,
location and characteristics of deep SVShZ and the nature and characteristics of geodynamic and seismotectonic
processes in these zones. It is important for seismology and geodynamic monitoring, for searching for oil and
gas and other minerals, for engineering geology and geophysics, for geoecology and others.

Key words: physical modeling of tectonic processes; zones of subvertical shearing (SVShZ); faulting zone;
systems of cracks; structure formation; field researches; deformation of rocks; inclinometer-pendulum;
geoacoustic emission method; PIEMPZ method; mechanisms of earthquakes; Ukrainian Transcarpathians.
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