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WESTf,RN TRANSCARPATHIANS LITHOSPHERE GEODYNAMTCS BY COMPLEX OF DATA
A.V.Nazarevych! L.Ye.Nazarevych

On the basis ol complex analysis of extensometric and geoderic data arld wirh a help of other geoloogical-
geophysicai i formaaion a new variant of decoding of geomechanics of west Transcarpathiais lithosphere
struclures was offer€d. tt is \.vith a mod€m scheme of gener,tl geody amics of Carpathian region of Ukaine
coI'respo'rded.
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Rcmfn. OE{rdM 3 ocHoBirxx 3aBAaH6

o€iicMonodi ra iHurx Hayx npo 3eMno € HaAiilHe

aeu$pyBaHH, cetcMoaxrnBHrx reKc,HiqHnx
crp)hryp B cefrcvorc6caqeun/r penoHar cB ry
Taxe aeoropyBaHsr npoBoatr'r6c{ B nep y qepry

'a npocropoBoro noearirau;clo r ino,reHrpiB
rtri€u€Bxx 3eMnerpyciB, BpaxyDaHHr rKoi e

Ba)KlnBe He ri,lbxn &1r HaAiiHxx oqiHoK piBHt
cencMi,{Hoi He6$neku Ha ceicMoaxrnBHtrx
reprropiex flpu ]x cen€Mi'rHoMy pailoHyBaHHi, a,1e

i Inr npoBeaeHHr aera'lHrx reo;t€3firrHr.rx

'roL.rirxeHb, rocriJxeH.rr rconuHalai'(" i
He,JreKroHirra rL r iepmoprii. ToM) r(Hdiro'rHi e

BriHrqcFHr ndpavelpiB rinoueurpia revrerpycia
(KoopqiHa' i atr6uHl,l.) rac nepBrHHnn varepia,r.
Fa ocHoBi {rorc 6dr}rorBcr noaarLUr !Era,rLhi
aocniar{eHb he rin"hn B ra,1)ri cedcvonorii. a(e i B

iHurxx Hayxax npo 3eMrm.
nxraHHr rxHaiiro'rHirxoro Bx3HaqeHHt

iH. rp) veH ra,lhi rrvr ffipaMerpiB
r rnoueH rpiB .evne rpyciB \BrfloB.,1o ce;(Moloris
uaBpa. Bollo ' aKrlaiLHlv iLLoro.rHi. ts prri
ny6ri(auifi 3apy6irftux i Birq'l3nrHrx aBropiB [1-
7] uhoMy nrraHHro npl4,lineHa 3HaqHa yBara.3
po3Br4rr(oM HayKx i TexHi(u 3pocraror! i B[Morn
.ro roqhocri ir(ocri ce;cro.ror i,rHoi rH+opvarLii.
i eB,lrmrLcr HoBi \rero! Ku Joc,rjllxeHb ra i\
BapiaHTM. Tax, nr.jraBHrM BeB'r3o( ceficr\4igHIlx
\sxn" rari\4anucfl. jo'rpeva. .ari einovi sq""Hi, rr
H.B.KoHropcbKq B.B.AHroHos i T.LKa3aHrreBa,
R.C.Lilwall. B.C. fo6apeH(o [1-3. 4, 71. A
nrraHHrM yroqHe4Hr drcqrx i crBopeHHr HoBux
cenLvonoriqH r ronorpaoiB npu(Brrrnx cBoi
po6orr{ 6.f.IIycT oB;r€HXo, B.E.KynLqrqbxufi ra
iH rj [5, 7]. crBopeHH'N, HoBtlx nporpaMHt{x
naheriB o6po6(u ceficMonoriqHoi ird,rpvauii Ha

6a3i lemnEBoro BUBqeHHT yMoB nouxpeHHt
ceiicMi.rHrx xBnnh B 3€MHifi r(opi 3aftManxcr,
3o$eMa, r.?rNrcr,Ki ceficMo'tott' 14,6, 71.

3a€rocyBaHr{t ycepeAHeHrrx KiHeMarr,rHxx
Hes'r3ok cetcMi.rrrr.rx xB nh liA 3eMnerpyciB Alrt
cetc,vi.rHrx cralraii i lonepe4uuo en:xavenux
cetcMoarouBHrx 3oH KapnarcLKoro perioHy 3

MemJo rrinBhsreHH, roqHocri BrcHa.reHflt
napaverprb (xoopJrHar i rn.16hHr 

'eMnerplcis )
Kapnarcrxo y perjoHi yqaiHu npoBereHo rraMu
Bnepu,e [0-12]. IaK caMo Bnepue Ha ocHoB

laHnx npo lrEltlr(icHy 6yAoBy rirocoepn perioHy,
orp,iMaHl'r( Ha qr.{c,reHH[x [po4iirx r.,r'rouHHfix
ceilcMi'{rrjx 3oHAyBaHb (fC3) 18, 9l HaMx
ro6yaoBaHo ciM'ro po3paxyH(oBrx 3axapnarc6(!x
roloryaoiB [0, l1], oro .qo3Bonnno cyrr€Bo
yroqHxrn apaMerpl, MicleBxx 3eMre, pyciB. UuM
ABoM nu,aHHtM i npxcBrqeHa aasa crarrr.

Ta${M ,{uroM, M€roro aaHoi po6o r c

aerarlHe ap€aorasneHsr Bn€pue pearboBasd
Hav!r rBo'r nir\oriB ao yro'rHeHHq napave p.B

napnarclKrix 3eMjlerpyciB.'{acrKos{ft onrrc rKrx
3po6neHrii HaMa Exe paHilxo !21. nepman Mero!

ue BrdHaqeHHr xiHeMatuq{Hx HeB'r3o( P i S-
xs rrr 3eM.rerp)/ciB i Ha ii ocHoBi po3paxyHon
ycepe4reHru KiseMarr{'rHux r{eB'r3olr ql xB{rrb

&r, KoHr{perHoi crasuii Bia pi3Hux

ceficMoaxr!{Bhlrx 3oH, rroaajrLrxe BpaxyBaBHr uux
ycepelHes[x Hes'r3on y pyqsoMy eri
loMn'FTepHoMy BapiaHri o6po6xfi aac aMory
noKpanrrru B]BHaqeHHt napaMerpiB KapnarcLrox
3eMnerpycjB. Apyrrit MeroA - qe no6yroBa (Ha

ocuosi ar:Aa,renoi'ta orplivahuMr{ Io npo4inrc
Pn-l? [8] raHxMt, fC3 npo lusuAkicHy 6yaoB]
nirocoepx laKapna rr urBhrxict,ol Mo re ri
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,lirocQepr aaHorc perioHy) po3paxy'{(oBrx
ronoapaoiB cefi cMi,lHfi x xBxr6).

kop on ka xapd kmpp u cn u xa ccncrt ia Ao.mi i
m e rorlo ft i ku K a p n a mc b Rozo pez io H!,

CriA c(a3arlr, qo Kapna,rcL(fii perioH €
orHHV r Hat6i,lhrx ceficMoahlhBHrix perioHiB
v(palHLr. rkrti \apaneprl)c-Lcr rpi6Ho-
b,loKoBoro crpy(ryporc 3eMHoi (opx" Br.rcol{raM
r,ln6rHHuM r€nroB[M norol(oM, lroepeHui oBa-
HhM{ (Bi, onlchaHs ,o nirHflb) Bepl hajlLHxMIr i

roprcomanblrrrMlt (nepeBaxHo crxcl{ B aHrr-
KapnarcbKoMy HanprMrry) pyxaM , ?Ha,rHolo (ao 7-
8 6a,riB) cetcMi'rsicno 3 sernuboruM, (ao 14-16
KM.) rinoueH-rpaMr 3eMrerpyciB [13-16]. Ta(a
cknarHa 6)loBa nilot4epu perioH). HaqBHiclb
ooflauoBaHxy ra triftxa xiroverpia oaua eiq
o0Hoi qrcreHhrr potnoMHr.rx crp)trryp pi3Hoi
opi€Hrarlii i naaiHHr 3HaqHo ycroraaHo€ 3ataqy
BxAi,leHHt Bnacfle cetcMoaKrHsHrrx renroHiqnd
c'r)Kryp. 60 B Mamr niaspu.eHoi rocHocri
BniHaqeHHq KooprxHar i rn 6uHn cinorretnpis
MicueBrx 3eMnerpyciB, tseo6xiAHoi !,rr nprB'r3(x
ro)lrHoro reMretpyc) no hoH\pelHoi pomovnoi
crpyxrp,. Ane,: iruoro 6oxy, po36rra qlrMn

peroMaMu Ha api6Hi 6noffi (opa
(nprqoMy l{ox€fl 3 urx 6roKiB xapaKrepByerbct
cBo€piAHoro 6yAoBoro i nIBfiAKicHnM4
xapamepucrr.,{ai4t), Marra rrli6r,rHa BofHulq
MicueBrx 3eMierpyciB crsoplo€ npo6neMn 'qntrolrHo.o BrsHatreHHr (ooprrHar i ffru6i{Brj
.inoueHrpiB qsx 3eMrerpyciB, a 3apiaKa !/]r ra(nx
yMoD Mepexa ceilcMivsrix craHqili He lo3Bour€ Ha
HanexuoMy piBHi Bll3Ha'jurr qlo npo6reMy,

ipanHriib{ MH
cercMonori,{Hr.rMu niaxoAaMr.rJ Danpxr"na.A, eI ulrM
)!r, Bc6oro KaprarcLxom perioHy ceicMo-
noriqHqM roloryaooM {161, rKnfi ob'exruBfio He
3AarHHt BiAo6pa30r! 3 Aocra,rHLolo roqHicTo
raky seoarHakoEy 6yloBy pi?Hux 3oH aaHoro
perioHy.

ILrr roaonaHHr B(a]aHr\ rp)AHouiB i

pea,li3auii nocraBr€Hoi 3aAar{i Ha,vn 3anporoHo-
BaHo mKrjfi fiinxin: po36lrrrr KaprarcE(om
oerio4 yKpaiHr Ha oKpev loHr ]a ce}rcMi'rHHMu i

reKroHiqHur{r.r o3HaKaMU []3-161. llnr suaireH]ir
ra(r\ 3oH HavH npoBereHo anarir nlH6uB oi
6ynoBr, rirocoepu Kapnar$(oro perioHy [13, 15,
l6l ra flpoclopoBoro por rorin) vicueBoi
ceficMi,rHocri [13, I6] (prc. 1). 3a p$ynbraraMr
qhoro aHarrhy perio'.t po36rro Ha l2 okpeMnx
ceicMoaKrxBHnx 3oH (pnc. 2):, po36xrrr
npoBorxrocL rr relroHiqHUMI o rHahav i

npocropoBxM rpyflyBaHnrM enirreHrpiB 3eMne-
rpyciB, )"roqHeHHr MeN 3oH - 3a MeroAr,xoto
H.B.KoxAopc6xoi ra B.B.AHrofloBa [1,2 ], a
po36paKyBaHHr BxiaHlrx aaHfix 3a rpaojxaMra
KBanari l7l. lakxv'rxHov pea,liryflLcr r0es
ncTU olo veroJ) porpaxynor la ocuoei

BrBHaqeHrlr fiiHeMarl,rtrHnx (qacoBnx) HeB'r30(
arut (01$0ro 3eMJr€TI'yCy ycepe4HeHrfi HeB,r3OK
ro KoxHin flrHuii iKoxHifi cencvoanxBHin ioni
pe.iosy irpaxyBaHHr llux ceperHix HeB'r?ox
(qecoslax nonpaBoft) nps pyqHifi qu koMn'brepHin
o6po6qi ceilcironori'rHnx raHnx. Pearli3oByBanacb
qt iAet HacryrrHfilr qr4HoM.

M e nto d & ko p n p ax! n ,(Jr r c ep ed n e H Lt
Ki E err a ma 4 H ux n e e' N o R,

CrafiqiNHi riHeMaT nrHi Hes'r3{u AJI' KoxHor!
okpeMom seMneryycy p$paxoByaarncb
rcMfl'rc-repHxM cnoco6oM 3 BnxopxcraH]nM
nporpaMti "Hypo' BiaHocHo Kapnarcu{oro
cetcMorori'{Horo roaorpaoa. no6yroBaHoro
O.M.XapxroHoBuM, O.n.Kocrro{, B.B.KyDc,
l.M.PynencH{o}o 3a cetcMoflori,rHrMu rasnMD ant
uinoro KapnflrcLl{oro per;oH) ll6l. CraHuin i
,{acx Bcrun: ceffcvi,rHrx \Bl1nh, noqalhosi
rooplunaTx rinoueH-rpiB Ta iH1xi napaMeTph
3anyqeHrrx ro o6po6rs 3eMirerpyciB HaMu s3'.ro 3

ceicMororiqHrrx 6orereHiB 3a BiAnosirHi por(',
3okpeMa 3a 1990, 1999,2000 n8-201.y nporpaMi "llYPO" craH{inHa qacoBa
HeB''3m npo6iry P-xBnni i-.o 3eMjerpycy
BiAHocHo roAorpaoa BmHaqae.rbcr 3a +opMyno'o:

atPj= tPj- tP(god), (r)
!e ip{soo - qac npo6iry P xBi,ri3a rororpaooM,
tp, - gac npo6iry P xB,lri i-ro 3eMrerpycy.
AHa"lori,rHo BrcBa{a€rrcr i Hes''3Ka npo6iry S-
xBr',!i (^h):

Ats: tsi- tsC",rt, Q)
re ts(sodl qac npo6iry S-xBMri 3a rcAoryaooM,

k, 'rac npo6iry S,xBrmi i-ro 3eMnerpycy.
ycepeAHeHi no noxHiit 3 BhnineBlrx 3oH craHiriifii
qacoBi EeB',]Krj Aipc. Ars. p8paxolyBa,rncl
oxpeMo lne (orr(Hoi cranqii 3a QopMyroto:

ae Atl. qacoBa He!'r3{a nprxory p-xBllJti i-roro
3eMnerpycv 3 laHoi 3on, BiaHocHo roAorpaoa,
N - Kirbl(icrb Hes''3o( B laHoMy ceKropi (3oHi)
BilHocHo ,oo r{-oi craHuii;

Atpc= t Atp, /N, (3)

ats.= x atc, /N, (4)
,qe atsi qacoBa seB 

'3na 
np[xory s-xBfiji j-roro

3eMrerpycy Bi4HocHo roAorpaoa.
Ao o6po6Krl 3a"ryqeuo raHi Bo 262

3eMnerpycax perioHy 3a 1988-2000 pol(t{ (Bchoro
905 Ha6opjB aaH&x). B p$ynBrari orpaMaHo
CepeAHi 3HaqeHHir craHUitHux HeB''3on rr P- i S
xBrrnb no l2'rh ceicMoamrBHxx 3oHax perioHy
oKpeMo r"rr xo){!oi 3 raxxx ceicMirHrx craHuii
3anapnamr "yxropoA", ,,H.Cennlue,',

"Tpocsrd', .q,ar r(,rx 6yB HarBfifti KoH.qrujjlHxii
MaTepiar i AocTaTHr cmTtcTu(a. Tenep
npoaHarb) eMo npocmpoB&fi pnfloAin orp MaHlrx
ycepeaHeHHx \acoErx fieB'r3on 06'eMHxx xB,{n6.
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PtcyHo$ 1, Kapra npocropoBoro pcrarryBanul eniueurpir:ev.nerpycir Kaplarcsrcoto periory
YKpaiHU

I - rpaHqli reKroHiqHrrx 3oH; 2 - ofiroBHi po3roMu; 3 lepxaBHi rrcplloHr;4 eniueHrpx 3eMnerpyciB.

PncyHox 2. Kapra 3aKapnarrr i nprurernnx repnropifi s no3HageHrirM ocHoBl|ltx c,pyxrypHo-
TexroHiqHHX oAr,rH q6
(1) I - 3&,(iEHi Kapfla,r; ll CxiaHi Kapnarra (IIa - 3oBHir Hr (C(!r6osa) 3oHa; 116 - BHyrpimtsr 3oHar llB -
MapMapoucLnr.{i npr.{crari rHr.rii MacfiB); III - ropu A[yceHi; IV llanoecbKa aenpecjr; V - 3a{apnarc6'{ull
nporuH; VI TpaHcinbBaHcb{a 3anaanHa), ceicMoreEnrx 3on (2) (Tv'ri I - no,16xla{noBaqlnHa; 2 -y.opulrHa; 3 KpiuaHa;4 - 6ar-Map€-Cary-Mape; 5 TpaBcirLBaHir; 6 - MapMapourt 7 BxHorpaaoso-
KoponeBo; 8 - Corro,BuEc6(a 3anaAHHa;9 - BonoB€rE-Mixrip'r; l0 MyKa'reBo-CBanrBa; ll - PaxiB),
AepxaBHHx xopaoHiB (3) i oKpeMrx ceicMivHax craHrrifi Xapnarcbnoi Mepexi (4) (ryri yx. - "yxropo,c", Tp.

"TpocHr(", H.C. -"Hyr{u€ Ceri{qe".
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Ocodnkoemi |poct topoeo2o posnodin!
j c ep ei,! e H u r Kfu e rn n mu a t u,t I ea' t m t<

Ilpocmpo8ufi po3noAir ycepeAHeHrx
KineMarn'iHrx Hes'r3ok no reprlmpit perioHy
orprMaHo saMx 3 Br.flroprcTaHHrM nporpaMHoro
naKery "Surfer" i M€roar( KaprorpaoiqHoro
noAaHHr iHoopMauii, po3po6neHrx, 3oxpeM4
O.CMipHoBo,o [2t]. AaHi Meroaxxu 3a6e3neqyor!
on trvitauio no,!HaHHr veroaHr niHifiHo-
npocropoBol iHrepnonruii aaHxx i 3aAirHnx B

naKeTi "Surfe." MeToAuK npocTopoBoi cnJraiiH-
iHrepnoruuii no uiniuyvy noxiAHoi no
KoopanHamx i Ao:so,rrrcrs yHx(Hyrx npt rakiil
noo(ropoBiri iHlepno'rui1 rrl6H x e(cTe\4)$iB.
9K np KraA, Ha puc. 3 HaB€AeHo orpnMaHy 3a

aolroMorolo aaHux Meroar.rK xapry npocropoBor'o
po3noAiny ycepenHeHnx HeB'mox P-xBHir! 4rt
ceiicM o€raH uii "Tpocnrx".

Koporxo aHa^ri3yoqfl orpr{MaBj flo qifi Ta

iHUDX craHuirx pe3ynBTarrr roHcraryeMor r.rlo y
noocropoBin c.p) k r)pi BxrHaceH/r no,1iB

HeB'q3ox npor8nrrorLcr rlt crpyKrypli
Kapnarcb(oro npocrrraHHr, rax i eneMeHlu
AiaroHa,rbsoro aHTkraplalcb[oro AanprMKy.
9itro npora,rr' rucr mxox Mo3airHicrb noniB
HeB'fi3ok, nos'$afia 3 cl.naIHorc 6no(oBolo
orBriuicHoro c-rpyKrypo!o nirocQepn perioIJy.

ymoe euua napa$eDtpis zinoqeLmpie
xapnamcbkux retutemplcis ulaxo,$ apaxleaF{A

yceped enux kl e arnu.t

BBHa'reHi ycepetHeEi KiHeMaru'rHi HeB'r3Kr{
('racoBi nonpaBnx) 6ynn BuKopncrani npu
)ro,rneHHr rapaveryiB rinoueHrpiB revnerpycis r

BinnoBinsr.{x cefi cMoamr4sHr{x 3oB Kapnarcb{om
perioHy. BoHx Brl Kopric roB) Ban cr nln (opeKuii
cmHqiislrx qaciB BcryniB P- i S-xBunL, raxa
Kopexlrir rpoBoauacb 3a OopMynolo:

+tF(*ts,) = rn (ts) Ahs (Ats.) (s)
4€ *h, (*ls,) BiAKopenroBaHi ,raur Bcryrry P- i

S-xBHnb i-roro 3eM,1€rpycy Ha K-rJ cTaHuilo,

Ui Bia{opeiroBaHi qacn BcryniB *1pi ra *ts,

BRoAtrrct 3aMicr6 noqarl(oBnx craHuiliHr..x IaHr{X
(0, i t"; y nporpaMy "Hypo" i npoBoArnacL
noaropHa rinou€HTpir BiaooBiaHoro 3eMrerpycy,
ulo ao3BoflrJro noMirfio noftpalqrrTr.{ p€3yrrLraru.
,Ilnfl nprKnaqJ B ra6rtrui I noaaHi nopiRFe.rtsqi
pe')nbmrx BurHaqeHH{ ndpaMerpiB rinolleHrpiB
4erKl,lx t(apflarc;l(l{x 3eMrlerpyciB 603 Bpaxy8aHnt
(no3HaqeHi 3ipo,rKoro (*)) i 3 BpaxyBaHnt
ycepeaHeHnx KiHeMaruqHr.{x HeB'r3or{r rxi cBiaqarb
npo novi r He nodpaureHH{ pelyrLrar iB fl noueH rpii
npy BpaxyBaHHi HeB'r3ox-

AHari3po,r[ B 3aran6rroMy pe3yrrrmra
spa,xyBaHHr Bll3Har{eHr.rx ycepeaH€Hrrx no orpeMux
feiirvoafirhBrix\ roHa\ Hes qroK npr lrornenri
napaMerpiB rinoueHrprB MicucBu). levrerpyciB
MoxHa cxa3aTH HacrynHe: aocrfHyro 3HaqHoro (Io .

3-11 KM) yrocHeHHr xoopAuHar rinoqeHrpiB i (!o
0,3-0,9 c) ,racy B axepeni, 3a.rMLUKoBi Hea'r3Kfi no
I(oopAnHarax ure6inhuoro He nepeBorryror6 13,5
KM (4 3aKapflarrr), a ?anuuinosi qacosi Ees'r:xr
3MeHrHnr{cr B c€pelsBoMy B 1,5 - 2 pa3s.

Memo du ko n o 6', d M u p olp.L\f, t! xo s u x, o dozp a O is,

Po3rrnHeMo renep Apyrxfi MeroA )To.jHeHoro
BneHa.reHrlr napaMerpiB rinorreH-rpiB KapnarclKux
3eMnerpyciB Mero4 3 BukoprcratsHrM
po3paxyHl(Drux rolorpaoiB. -flnrro nepulni Nero!
6a3yBaBct Bxxnlo.rHo rinExx Ha ceilcMono.iqHrx
AaHnx i cnoco6ax, ro Apy fi MeroA lle
roMrue(cyBasM yxe BiloMnx cei.lcMonori:rHux
iHcrpyMeuriB i HoBxx AocffqeHL iHu.tr.jx

reoobu.rHltx, reonoriqHux ra iHlrr{x HayK. ,4,1t
peaiirauii Ll!o.o velory HdMH Bxxop/cra i iaHi
npo tllltnriicrry 6yaoBy niroc$epn Kapnarchxoro
perioHy, orpBMaHi npo+irux rC3.
Ha ocsoBi u{ naH}rx 3anponoHosano ra
peari3olano Hacrynrmb uiaxia po36nrrr pe.ioHy
Ha 3oHr 3 AocrarHho o4HopiAHolo uJBlr!(icHolo
6y4oBor nirocoepn i no6yAoBa Anr u,.rx 3oH Ha

ocHoBi srpuiraHlrx 3a laHrMy fc3 cei:icMo-
rcorori'{Hrr po3pi3iB ycopeAHeHnx urByAKicflxx
MoAenefi niroc0epr! 3 nora,rbrljnM BrBHaqeHHrM
a,lfl uHy Moneneh f1 BxhopxcmFhrri nprh^vis
rrpoMeHeBoro Merory) po3paxyH!{o3ux roloryaQiB
cetcMi.{Hr.{x xBrrr, (roAorpaOiB nepurux BcryniB)
I8-l ll. [epeBar{ qBoro niaxony - BiacyrHicrb y
BrxiaHlx Aaqrx noxx6ol( i Heorso3Ha'{Hocreii.
ocrinL$! Ira BiAMiHy Bir ceiicMo,lodqsyx AaHux
(korrfi qac ruHrfiHeriH, i noop,u{qaTD 3eMierpycy
Hanepe! Hc BiruMir. npx fC3 ivoveHr iMicre
!n6)r(iB r\]'{Ho BiaoMi, a pe€crpauir xBunb
3aificnoerLcr no npo$inrc.repq kokHi 50-100-
200 M, rottro 3 npocropoloro aeranbnicrro, Ha 2
noprll(Il B4qoro BiA riei. rny 3a6e3ne.ly€ HasBHa B

3akapnarri Mepexa ceilcMi.rHrrx craHuii.
Oamrquo, noityAoBasi 3a AaHrMx fC3 no nepuxx
Bcrynax roaorpaOu peoparolaHHx GarroMreHs,
xBx,lr, i€ r!]yxar,lMu HaMn rororyaoaMB Ant
3eMleTpyciB 3 HynloBoro r.nfi6 Horo riaoleHTpy
(.qxep€no in noBopxHi).

nofJ,doea r'moa$e|ol wsudkfuHoi r\ode
nitftocQep qon-M!,<aaiacuoi sanalaqa,

4efi njrxiE 3acrocoBaHo HaMu Ao 3anapnarrr.
llrq u6ori' E xoprrciaHo sari npo uBHAhicHy
6)DoB) nllorofpr ro penoHa,lL oMy npooinrc
Pn-l? [8, 9] (prc. .{), i 3a HuMr no6yroBaHo
ycepeAHeny urBtradcHy MoAenL rjrocoepn
cy6perio}{)'. Ha ocHoBi qiei MoAeri 3a ronoMororJ
npldtoMiB npoMeHeBoro Meroly naMx B$HaqeHo
Ha6ip p@pa.\yrxo8r.{x 3ar(apnarcb{rx roaorpaoiB
6, 10, 15,20, 25, 33 ft) mx6rH rinoueHrpy Anr P-
j S-xBrnb, a mxox arr ts.p ane pi3Hfix (0, 3, 6, /4
15. 20, 25, JJ pM) rrH6nH dnouesrpyM
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P[cynoK 3. flpocropoBufi po3noAi"r ycepeAHeHrrx reB''3on P-xBr,16 Arr ceiio"rocraxqii "Tpocxr]r<".
I - 3oHa aolarHix HeB'r3ox;2 3oHa BiA'eMH'rx HeB'r3orq 3 borjHjj i BianoBirHi senn,]nH! BeB'r3or (iHUi

no3HaqesHr rn I'a pnc.l ipnc. 2)

Pucyror 4. lllaaAxicxa 6yAoBa riroooepu 3a(apm.rrr flo opooi,lro PII- l7 [ 13, ] 51.
3anoMnroBa"rbHi ryaH{lli;2 eia6lBaroqi rpaHurrj; 3 - niAouBa xopr{ (rpamur Moxo)j 4 - ocHoBHi

poinovx: 5 .paHDvHi usr0hoc d: 6 - nnacr,)Bi,xsruhoc".
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u0- lll. Iplj po3paxyH(ax na flepuoMy erani
(B,xoarq, 3 ycepeaHeHrx no npoQinlo pn-17
aaHxx fC3) nirocoepa 3axapnarrr MoAenroBanacL
Moa€n,1ro 3 4-Ma lxapaMu (ocaaoBut, (byHAaMsdr.,
''rpa'{irn" i "6a3aibfl.") Ha niBrpocmpi (MaBrir).
tlapaMerpo Molefli HacrynHi: ocaAoBrri uap
'toBurnHolo 2 rM (cepeAHr urBrrakicrE p-xBrnh B

uapi - 3,5 NV/c); OyHAaMeur roBrutHoro 4 nM
(cepe4D ruBrAxicrL P'xBunb s uapi 5,6 K\a/O;
'r?anirH fi" lllap roBrlrHoro ll ft (cepeant
irBxnKjcr! P-xBun6 B Illapi - 6,2 KM/c);
"oaranlmBuitr" uap roBrlsHoft) I0 r(M (ceperHt
uBnln;crL P-xBrffb B lljapi 6,6 rN/c); MaHrjr (Ha
m n6n Hi 27 KM) 3 uBxArdcTo P-xBynL - 8, I KM/c).
Ha uacmyndq! enani HaM npoqede o yro,rqes{t
uBrAlricHoi Mole,ti 3 BpaxyBaHHrM (3a laHrvlt
Il.lo-Jlo3r1Hrxa i M.ll.nerpalllneBrqa t22l)
po,noairJ ursHnKocren B rapax ocaloBxr nopir
3akapnarrr, iHBepcHocri urBxaKicHoro po3pi3y B

'r taHirHov) i -6ale,l6roBovy Lrapar i HarsHocri

y HI{x ni,D3oF 3t{}lxellltx urBtl(ocTefi, a TaKox
Brcna.reHo onrr.rMarrbxi ("HarDB'nui" 3a eacoM
npo6iry) 

'rrix,r norxlpennr ceicMiqHux xBMr6 B

ujil ),TolHeHid Moleni nirocoepu 3aKapnarrr. npn
poiparyH(ay roroma4a P-\BHI6 uBhrxicHi aaHi
6parrncr 3 yro.rn€Hoi ruBrr4ricHoi Mo'qeni, a &1,
po3paxyHI{y ro4orpa{FiB S-xB nE i rs e
Ba(opucraHo BcraHoBreHi 3a no6yaosaHnMu Havx
rpaoir{aMn }ir-{ari anr 3aKapnsnr cepe!H;
cnlBBrIHoureHHr Mix urBu,lxo('evI p- i S-xBU.16
(1,72 i 0,72 BiAfloBilHo) m BianoBjaHuMn qacaMx
BclyniB. TaxnM qxHoM 6yra orpr.{MaHa ciM',
F,o3paxyHl(,)3xx rolorpaOiB lrr rnr6rH 0, 3, 6, t0,
15,20, 25. 33 i(M, rKa HaBeAeHa sa p'c. 5. Uer
roaorpaib 6yr HasBaHHfi HaMn rx,,toaorpao
po3pa)(yHnoBUil 3akapnarcrrt!d-1" (,,Myl{aqiBch-
ftl,l["), ocni,rLr(,| ftpfl fioro no6yroBi BfiKopr4craHo
yceDenHerr !.rhi npo urB AKrcr{) 6}noBy niro
c{bepfi niA qoo-My(aqincrxorc ganalrsor: -
3axilHoro qacrxHoro 3a(ap arcLroro npof}rHy,

foAnrpaO po3pax!r8(oBft *
sa(apnarc Bt-l tMyrcqischn'il .aD.

lt!:3! {!r .,'//21 :1i ///;a)7,1'
\ ,ra;47)7:,"'e -V,7;2..'.\ ,//lz'.\''

" ,Y,7---,\ V+ ./,.i.)/.:.:1. \\.,.):/)r.-;|.\ \?[
tt ,/,4"/'rt' \25/33=\r/.4;.:'

,9.1'

R n Ha v e n H u a op an enp ie z ino 4e ntn p i6
RfiprrtmcbKur 3entenElcie s eut<opucma|ttait

P o rp a xij) B k o a u x 2 o I oz p a 0 k -
3 BxKoprcraHHrM orpxMaHux po3paxyHnoBrx

.oaorpaoiB 6yno flposeaeHo nepeBrBxaqeAHt
(ooparHar i rr!6xHx rinoqerrpiB qacryHn
MicLrclrx rMierpyciB. B pe3yrLrari usoro
yro'rsknncr i noMirHo 3MiHynrjcr rapaMerpu ,rux
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rinou€HrpiB, oco6nnBo, ii rnn6uxa, i oproracxo
{HaqHo (B l-5 i 6ilbue pa3iB.) 3MequrnHcq racoBi
HeB caKr. fnus. laHi ra6r. 2 B nopiBHrp i 3

AaHqMh ra6n. 1) uo caiAsrrr l]po Ha6araro
6inluly liAnosiAHicrL orpxMashx mAorpaqriB
pea,lLpjd r.rs,r(icHjti c rpyKryp; .rilocQepr
raKapnarlr. I rx Hacrrloh. npo tHaqHo 6inhu)

Pucyaox 5. Ciu'r roAorpa$iB "3aKapnarcrKnx po3paxyHkoBr[ - l'. (,.MyKaqiBcrKrx,,) (A[, p_

xBrr,rL i pi3Hux r,th6rdH Axepe{a (rlu+paMr.t Bka3aHi rrrj6uHrl prcpena)).
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Ta6nxu L
IlapaMerpfi rinoqeHTI'iB ltapnarcr,xfix 3eMrerpyciB, BnHaqeHi 3a KapnarcE(fiM ceflcMonoriqHHM ro,qorpaooM

6e3 BpaxyBaHHr fleB'r3or. (no3r.ra,ieHi lipoql{olo (r)) i 3 ix BpaxyBaHHiiM

'f),ri Io-'{ac B lxepeniy OopMari roAx txBnrrrHrceKyHla (3 ro.rHic.rrc no corxx aojreii ceKyHAU)); A i), .'
utpom iAoBro-ra enileHrpy B rpaAycax (3To,]Hicrro !o cornx lonei rpaAyca);H - orn6rHa rinoueHrpy (B
KinoMerpax), 6q. 6],, 6H He3'r3r(Il no e, 1", H (B xiroMerpax).

l a6rrlr 2
tlapaMerpr rinoqeHrpiB napnarcbrux 3eM,rerpyciB, BBHaqeHi 3a 3axapnarcbrxM po3paxyH{oBuM rolorpaooM

As ra IlapaMerpn rinorleHTpiB

TO H (xM) 6H{xM}
t2.01.1990 04.20.t5.4t* 48,1t* 15-32* 23,7A* +2.9* 10* lt6-'7*

04.20 15,50 48,19 1l-99 23,78 +2 35 l0 t3,2
2 15.07.1990 02.56.44,8q* 48,22r 23,08* +2 4* a1,25*

0:56.45,t0 48,21 !2-5',7 21,08 12,05 !2.O
l 23.t 1.1990 22.16.46,81' 48,40* t2. t2r 23,26* 1t.92* 32*

22.t6.46,80 48,40 12.01 ti.82 32
4 2t.04.1999 12.45.31,70* 48,25* i6.58*

12.45.J r,50 48,09 16,13 +5 42 8 18.3
5 12.oa.1999 12.27.02,891 48,18* 15,10+ 5* 13*

12.27.02.80 48,18 23,19 :t1,64 12,8
6 ?1.02.2000 tJ.5q.34,26* 48,t2+ 23,.t34 32*

8.59.15,70 48,23 13,49 23,t4 32
'7 t7 .2000 l].0 r. t4, t2* 48,50+ 16,38* 22,97+ 32*

I3.0 t.15,40 48,50 14,55 22,89 +3,07 32

Asrs
reMrreTpycy

IlapaMerpY rinoirenrpiB

TO 6(D (Kn) 6X, (KM) H (KM) 6H alrM)
12.0t.1990 04.20.15,68 48.l4 23 9',1 6

2 15.07.1990 02.56.44,66 48.19 11.2(10.9*) 23.03 il.2fto.9*) 3 (l.s?)
3 23.11.1990 22.16.47,40 48.42 !2.0 23.27 !2.0 6
4 21.04.1999 2.4s.28,67 48.34 !0.6rao_5*) 23.19 t0.6410_5*l 6 (6.3*)
5 12.08.1999 2.27.02,03 48.17 i0.2 23.21 !0.2 3

6 21.02.2000 3.59.34,26 48.12 10.2r+0 r*) 2313 r0 21a0 I*) I (2) 10.5*
1 I7.l t.2000 1.0 r. r5,27 48.52 r0.8 22.',74 10.8 0

Tyr: cropoveui nosnaqeu[r, r( y aa6r.

' 
apaMerpis rinoxeHrpiB Micue8trr reM,lerpyciB i

aerusopyBaHHr Bi4floBiaHux ceicuoaKruBHxx
reKoHiqHxx crpyKryp. -'Ift rckpaBUi npx(JlaA
e$eKrn8nocri raHoi MeroAhKr.r, Moxyrr cryxri, u
pe3ynrm,r BBHaq€HHr napaMerpiB riDoueHTy
*Mnerpycy I.r? (m6n.I i 2). tr{qo 3a

nolepeAHiMt Bn3naq€HHrMu (ra6n. l) rinoqenlp
uhoro ?e\4lerplc) Br,HaqaBcq u paiioHi tlHHdri( Bo

(9 {M Ha riBHiqB"ft cxia Bia MyKa'r€Bo) Ha

rry6iHi 32 xM, ro 3a po3paxyBftoBnM roAorpa$oM
qr nonir roxani3y€Tbc, B Rap'€pi Korq Ho (6 ffi
Ha niBHi'{ sir Nr}{a,,eBo) Ha rnx6xHr 0 K\r i

BIrdqeHa HaMH. rK uH6)\ ] vicueBovy Kap'pi.

1; * - aasi (oM['rorepEoi o6po6KE.

Orue.
incrpyMeHra"lrH,iMlr,4aHIrME rnx6nH rinoueurpjB
MicqeBnx 3€Mr€TpyciB noB'fia}la, 3or(peMa, 3

Heo6xiAnicr() tsrlineHqr rexHoreHHxx noliiil i
3cyBiB (rniayxe po3BuHyri B 3aropnarri), aTaKon
3 Bxe 3a3HageHorc Heo6xi,rEicrrc BlaiieHHt
ceicMoaxrrrHax reKroHi,rrrux crpyKr)? B

riroc$epi periolTy, oco6rr8o BpaxoByroqt
Ha$nicr6 B perioHi '{ucneHHd EacyBH x
c-rpynryp, r{i npocr€xyrorLc, He rjrrbKr{ B

Kapnarax, a t y OyHAaMeHri 3atrapna-rcbKoro
rlpomflf[22].
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(.'MyKa.riBcLkoro,,)
1 npo+i"i fC3 i reorpaBepcu B Kapnaro-naHoHcbxoMy perioHi [8, 9];2 3oHa np'Moro 3acrocysaHH'

roAorpaQa; 3 - 3oHa 3acrocyBaHHn rcaorpaQa 3 norpaB&aMu

R tpoaku.

OlpllMaHi pe3ynLrarn cliaqarb r,po B cony
edehrrBHicr b 3anponoFoBdH r vetoniB
yroqireHHr napaMerpiB rinolcHrpiB r€pmrc'Klrx
:evrerpycis, oco6nrBo M€roAy 3 BrrnopncraHHrM
no6)noBalux .ra aaHrvx tCl I perioHi
po3paxyH(oBrx roao.paoiB i )ro3Bonr$r6 Ha
ocHosi olpeMaHnx !aH[x 3HaqHo leranbyBaTft
ao(. irxeHHq pilHrr ceiicvoa'ff sHHy 10p
ce;cMoreHepyrcqsx c-rpyl\.Typ Kapflarcbroro
Pe ohf/! orpuMytoyu Baxnuly Anr BxBqeast
periola,rbHol ra no'\rjbt-oi teoA}lHavtKu i

cencMoreKroHiqHoro rpouecy itsOopMauiIo. Ilpx -
qoMy, tr BfisBmocr 3 aHa"ri3y urBuAftionoi 6yAos'
nhocoept] qinom Xapnaro-nrHapcu{oro
ueraperiouy, r'r&6HflHa rxB,rAl(icHa 6yAoBa
nirocoepr 3aKapnarrr npaKruqHo .DJXe Mano
sirpi3Ht€Trcr Bia mKoi lnr IIaHoHcLKoi 3anaariHu
(repnropir Malxe Bciei yropur4Hn, KpadHsoro
fliRAerHoro cxoly CnoBa.rq ra KpafiHix
ni8HiqHo-3axilHnx paitoHiB PyMyHii), roMy
orpuMaHi po3paxysKoBi .o.qoipaou ce;cMiqHUx
xBrnb € npeKpacHoro ocfioaom am yroqHefloro
Br4rprqeFHr ndpaverpiB rinoueHDiB ievnerpycis
qinoro qLo.o perioHy. 3oHa 3acmcyBaHHt

pBpaxyH(oBoro roAorpaoa HaBeAeHa Ha Kapri
(pr{c. 6) i oxonnlo€ Bcrc repuropib 3aKapnarcb,
roro nPornHY ra naHoHii.

nopiBHroroq, pe3ynbrarn 3acrocyBaHHr asox
HaJBdHr\ MetotriB ) to,JHeHHr naparveTpiB
rinoqeHrpiB Kapnarcsrsx 3eMnerpyciB (!ll3.
pe3ynLrarv B ra6n- 1 i 2). cxia BiEHa' ,rx, uro B

uiroMy Meron 3 Br.rKopficraHHrM po3paxyHr(oBux
rclolpaQiB !.r Ha6aram rpaui pe?t rh arH. HrI{
Merort 3 BpaxlBaHHrM ycepelHeHrx KiHeMarnrrHrx
HeB'r3o{ (uro troB''3aHo 3 HeIocrrcHajli!rru
Kapnarcrroro ceiicMorori,r'{oro roAorpaOa), roMy
po3paxyHxoBi roaorpaor{ ciia BxxoprcrosyBar!'
rK MOXna Uprn€) 3anDnarc'tr MeTo! 3

BpaxyBaHHrM ycepeaneHlx HeB'r3oK rinExM a,rt
rrfi cetcMoa&rrrBHxx 3oH, lnr rxr{x HeMae narrx
]-C3 ryo ulr.utkicb), 6y^oBy ,lirocoepn.

B ac1yrJHux locnilxeHnrx B KapfiarctKovy
periodj yryaTHr nnaHyerBcr B{(op!{craHHt
riHeMar{qHnx HeB'r3ox cencMi,rBr.rx xBnnr Int

xapaffepucruK 3eMHoi (opn Ha nesHxx
a3xM),rar-rh;{}rx rpacax, a raKotK po3po6t rtt
pcpaxyHxoBi rolorpa$l i $rr iHu.rrx qacrnH

Kapnarcbxoro perioHy, rllBxrKicHa 6ynoBa ,xxx
leranbHo aocxirxeHa MeroaaM! fC3.

PncyHon 6.3oHa 3acTocyBaHH, roAorpaiba "3a(apnarcbKoro po3pa\yHKoBoro - l,i
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M ETHODS OF CARPATHIAN EAR'IHQUAKf,S HYPOCENTf,RS PARAMETf,RS SPECIFICATION
L.Ye.Nazorevych, A.V.Naz8revych

The melhods and results of carpathian earthqMkes hypocenters parrneters specification by such ways

l.)..

6l



feonrnaMiKa 1 (4y2004

arc described: one by calculation and taking account of sejsftic waves middle kinematic deviarions for
concrele seisnic stations and seismic zones; second - consfuction after DSZ data in region of Iilhosphere
velocity mod€l and co espondjng calculating hodographs ofseismic waves and using of rhise hodographs for
carpathian eanhquakes hypocenr€rs parameters de!€rminatjon.

METOAI,TKT' YTOqHf,H C NAPAMDTPOB |I{I]OIIf,T{TPOB KAPNATCKI{X
3EMJIETP'CEHIIiI

"[.E.Ha3apeBrq, A,B.Ha3apeBuq
OnucaHlr MeroAuKx n p€3yrrm.rH y.ro{H€Hur napaMgrpoB nrroqeHrpoB Kapnarc(l 3eMnerprce8rfi ra(uMu
cnocooaMx: o4xH rryreM pacqera u yrrem ycpeAHeBHLrx (rHeMarrrqeo( x fieBr3ox ceficMu,lec(ux Bon H nnt
ftoHXperHHr ceicMofl.aHqxfi n c€iicMoreHHHx 3oH pe$toHa, Bropon- rccapo€Hne no raHH6rM I-C3 B p€rxose
cKopocrHofi MoleJr! nurocoepH u coorBcrcrsylorrux efi pac{erH6) x .oaorpaooB ceitcMrqect(fix BorH l,l

ucror63oaaFre 3rxx roAo.paooB lrr onpeAereFxr napaMerpoB fl.nox€lrr poB Kapna.rcrxx 3eMerprceHllii.
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IICCJ'IEIOBAHI4E AIIHAMI1KI4,'IEAHI,IKOB OCTPOBOB APTEHTI,IHCKOTO
APXI,INEJIATA C NOMOIIIbIO GPS AJ'I' ITYTIEHIIff KJII4MATI4qECIT{X

I,I3MEHf, HINft HA AHTAPKTI4qECKOM IIOJ'IYOCTPOBE

C.5. K{,BaneHoKl. I .tt. Mlr,rrgeecr{itl.2. B.H. rnorosj. K.p. IperrrS. p.x. lpex14.
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t ECOMM Co, Kues, Ykpouaa
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BBeleH e

B 2002 .oay R yxpaHHcnoM aHrapKrhliecl{oM
ueHrpe 6Hnl,t HaqaTbr peaynrph.bre reoAe3]rqecl{rte
xccneloBaHfir ieaBxxoBBrx r(ynonoB Mai6'x
ocrpoBo8 B paftofie AHrapkrH,iecxoro
flonyocrpoBa. nporpaMMa srrnonHrercr B paMxax
lpoeKra ao co3raHrro .eorpaoyqecxon
nH4opMauuoHHofi crcreMH (fI,tC) apxl,flenara
ApreHTuHcxxe ocrpoBa,

IlenL pa6orr,J - nporHo3 nxnaMl1nu
Ienfl nxoBLIx (ynonoB rlliur,tx ocrpoBoB apxxnenara
B CBr3[ C pert{oHanhH6rMM fl3MeHeHHrMr,r r{nHMaTa
Ha ocHoBe roqHbrx Aafisux cPS
SororpaMMerp(q. rjacru'rHar Ae3riHrerpaurt
ureibQoBlrx neAHrrKoB npelonpeAenrerct
r,r3M€HgrnirMfi urfi Ma-ra B pafioHe AHmpxrnqecKoro
nonyoc'rpoBa. floro6rt6re co66lrrir Ha6no4arcrcq x
Ha neAr{rrlroBLtx Kynonax Ma,rbrx oc-rpoBoB paiioHa
AHrapxrlr,tecKoro nonyocrpoEa. 3a nocnelHrre
nrrhaecrT ner cpelHeroloBar TeM nepar)?a
Bo3Ayxa B palioHe AHTapkTriqec(oro floryosrpoBa
noBLrcrJracb Ha 2.5oC, B cooreercrBtfir c
l{c, oplqecKHMr{ aaHsr,rMu 3a tocnelHee cToreTrre

3apefl,rcrpr4ponallo yHrtanLHoe
TeMneparypH na 5'C B pafioHe apxw€nara
AprehrnHcx e ocrpoBa (Vaughan, et aI,2002).

OcHoafia, 3aAa'{a uccjeAoBaHri - noJyqeHre
reo!€u'{ecKux laHur,rx

rrruuoreoMopOonorlr'rec{o.o
aIHaM&XU JIeAHUXOBLIX KyIOJIOB li CO34aH[t

relnHoMacura6Hbrx uropoBbrx Kapr (1:25,000 -
I :1,000) ArTr apxnn€nara ApreHrrittcx|le ocrpoBa.

uccneaoBaHrfi
reoMop(!o,lofllqecxut MoHr.r-roprHr reaH,4xoBbrx
I(ynoJroB, ocHoBaH[btii Ha aHa"lts3e lrcr.opreecKsx
aeHxblx Ha6nrcleHr.{fi, OororpaMMerpu'{ec(ot
cbeMKe u GPS Ha6nrcreHffx, aeuruSpnpoearruu
a3ponocMuqecK[x cHnM(oB tl ucflort3oaaHxr B

6yayrueM 3D-MoaenupoBaHfir neaHr4Ka c yqeroM
rcMepeHrd norcrrnakrureri noBepxHocrr4
(paAuo3olAxposaHue). I,l3MeHeHue napaMerpos
rleAr noBbrx rrynonoB apxrneiara Apr€HrlrHc(ue
ocryoBa roBopuT o Bo3MoxHocTr4 rrcnojrl3oBaHtt
naHHbrx r€oA$aqeckoli caeMXB neAHuxotsdx
Kyroro! Aff u3y'resrr perroHa,rbHbrx Kone6aHun
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