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CEfiCMITIHICTb TA CEfrCMIIIHA HEBE3NEKA KAPNATCbKOTO PETIOHY
YKPAiHI,I

O. Kerurepa, P. Ilpolrnuuu rfl, FeHr, C. Bep6uurrnil
( I n c mu my m z e o lt it u xa it+t. C. I. Cy 6 fi o m inu IIA H V xp al n u)

Kapnarcsrnitr periou VrpaiHn BKrrroqa€ B

Mexax aepxaBHr4x xopaoni e repuropiio Kapnarc rrux
rip, flepeaxapnarcbKoro ra 3axapnarcrxoro
nporruia, a TaKox qacrr,rHr4 npxJteruloi orpainn
CxiaHoceporreficrroi naar$opul.r. 3a rpauuqrnu
Vxpainu Kapnarcrxuii perion upo,[oBxyerbcs na
lepuropii flolluti, Croga.r q,rHrl, Yroputl,ruu, Pyrrlyuii
Ta Mo.n;raeii. BiH e qacTuHoro aK'ItlBHoro y
ceiicnriuuorray siAHoureH,.ti Ceper:elruouopcbKoro
norcy aquniilcrroi cKllaaqarocri. Tyr sagnHi
ereMeHTH 'r'erronirlt, rxi B Mexax alruificrxoro
noscy qacro noo'a3yrorbcR is ceficMi,{noro
axlruxic'rp. ,(o Hux Bi.u,Hoctrbcf,: rcpailoni 'tacrnr.rl
zurrniftclxux cKxa.qqacrrlx cnopyn; o6.lacri KoHueHT-

pauii trloloenx cKJIaAr{acT}rx i pospranuux nopyuleHb;
KorrraKTHi (ruosxi) 3oHr4 rtrix aJrbnircbKxMH
cxralrqacrnMH cnopy,ua[.tu i ix nepeaoBr4uu npo-
rHHaIrH; ,lirasxlr 3 BHcoKHMr, 3HaqeHHrMn ropr.r3on-

TaJIbHHX rpaaieHria usH,r,xocri HosirHix
Bepr'lrKa.;rbHr.rx pyxie; nepu$epiilHi r{acr[Hn MoroA]rx
naKra.qeHhx aenpecift, ailruxn KorrpacrHoro
perre$y. cynpoBo.[xyBaHr IHTCHCHBHI,II\I H

ae$op:uauinrrrn nonepxHi anpiexonanHf, Ta iltultMn
reoltop$o:toriqHHrttH orHararrru I I ].

IIepLui ni,qoMocri flpo 3eMrerpyu,l s Kapnarcr,-
rorur 1.' pc r-ion i 3ycTpi q aruTbcR g a i'ronacax noqr.IHar,oqu

r Xl cro,rirrr. B Hr.rx orrrcasi :ruu:e 'ri 3eMrerpyct4,
qKt MarH Ha aaHifi repuropii pyfiuianufi
MaKpoceilcMivuuii e$err. He:saxarcqu Ha BeJIuKy

po5o'ry. npoBereHy Br{eHHMrl no peroncrpyxuil
icropu,rHoT ceficuiqHocri ua ocnoni aHaliry
,rironncis, xponir ra apxiunux r'larepiaaie, Ha

croroaHirunifi aeHr MH rvra€Mo nopinHruo Mzulo .u,alu.tx

npo 3eM.rerpycn icropu.+roro nepio:ty. OAHa 3

[pHqnH uboro noJltrae B oco6.rruBocTtx N,ricuesoro

6.v-aieHHqrua. Xu'ffogi 6y.u,lrHrn, ry:ruroai Ta

o6opoHni cnopylrr4 ryr, B ocHoBr.rorory, 6ylysairficb 3

aepeBa. Aocu'r'u rnyvri, BoHH 6e: 3HarrHHx

l'rorrrKo,lxeHb :]rarHi nepeHocH'r'H 7-8-uu 6arsHi
3cMnel'pycu. [pyroro flpr4rrnnolo - 6yno re, ulo B

icropHvHor'r1, Mr4H)'noMy repHropir perioHy 3a3HaJra

6araro oifiu i reputopiarrnrx nepeailin, npn rrrx
qac'ro Hr.nuurltct micueni .q,oKyMeHru. IJ,e ra paa
inuHx $arropir cnpnqurrn-qh 3Haquy qacoBy

rrepienouipHicru nper.craBreHHr ceficuiqxoi
iHQopuauii a perioni. Kinuric'rt onr4caHrx

seunetpycir i rxicrr ceficnrororiqHoro r*rarepialy :
6iroru uacy pocna. 3 nossorc ,qpyKoBaHnx xpoHix i
rironucia a XVIII crorirri, BqeHi noq€uru 3Bepraru
yoary i Ha 3eMnerpycr.r r cra6mHu MaKpoceiicMiqHrrM

e{erronr. Ha uift oc}IoBi 6ynn cua.aeHi xaraloru
serr,laerpycia ra spo6reni orrscn ii npornin.

B .upyrifi' noroslr{i XIX cronirrr y esponi
nof,Blurltcr nepuli ceficviqsi craHuii; :Aarsi
pe€crpyBaru ceficrraiqsi noAii. Ilepura ceficuiqna
craHuir r Kapnatcrxor,ay perioui 6yna opraxi:oBaua y
1899 poui CeicNaotori.rHoro roviciero Ancrpo-
Yropcrrol Axaaeuii HayK y Jlraoni Ha 6asi
AcT pououo-rrlereoponoriqHoi o6ccpearopil
Jlr,siscrroi norirexsirn. Apyra crauqig 6ym
opmlri3oBaHa y 1908 poqi ua 6asi t{epuinc\},Koro

yuieepclrrery. II-[e osHa - 6yra si,uxpura r 1934 poui
s r,,{icri YxropoAi, rKe Ha 'rofi qac Hanexruo
9exocrosaqquui, Ha 6a:i uicrrol riusa:ii. Cranqii
pe€crpyBarH cursHi ceficuiqHi no.[,iil qo nig6yaalucr
no BcboMy cniri, aJIe 3a cBoiMn texHiqHuur.t
MoxJu4BocrrMl,r He MorurH pe€crpyBarr cna6i pricueni

3eMnerpycu. flepuri ceficruocrauuii nparuoaalr i:
3HaqH!!Mr{ rrepepBaMlr, uo 6yrn euKrnraHi BocHHnMlr

aigtuu nit vac flepuoi ra ,{pyroi csirosrx roeH.
EniueHrpu rr,ricuesr,rx rerrl.nerpycia cTruto

MoxJIHBITM Bli3Haqarn 3a iHctpyveHralbHr,tltr,t

aaHEMH rrurue nicrs crBopenHr ruepexi ceficrraiqulD(

crasuifi: "PaxiB" - 1956 p., "KociB" - l96l p.,
"Mixnip'fi" - I96l p. y 1978 poui 6yaa oprauisoaaHa
ceftcvocragqia "MopuI.tH", rxa aornoruua au3xaqarl
incrpyuexranrui eniqeurpn revnerpycin
IlepeAxapnarrr. B ocrattui por(H B 3axapnar"ri 6y:ru
opraHiaoeaxi ceficuiqni craHqii "Hr.rxHe Ce.qnule"
(02.1978 p.), "TpocHuK" (04.1988 p.), a B

Xuenlsuucxifi o6lacri - "fopogor" (10.1991 p.). B
1992-1993 poxax KapnarcbKnM sir.[iaeHHsm Il-@
HAII VxpaiHu,3 Meroro BHBqeHHT ceficmiquoi
He6esneru tlepHiaeqrxoi o6nacri, 6ylo oprauironauo
cciicrrli'rHi craHuil "XorrH" Ta "Xpeluarl4K". qi
crauii; a raKox ceficMi.tHi craHuii "9epninqi" i
"TpocHHK" nepurr{Mn Ha Yrpaiui 6ylu ocuaqexi
mQpoBoro cefi cMi'rHoro anaparyporc.

Kapnarcsra ceficuiqxa Mepe)Ka ua aannfi qac

o6raAHana locrarHbo BncoxoqyrnuBolo anapaTyporo,
rra Aae Moxlll{Bicrb, noprra 3 o4JrbHr.rMta eiaraneHr.r:\,rfi

3eMJrerpycaMu, peecrpyBarH TaKox cna6i ceicuivni
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noAiT, ttlo sig6ynarcrrct Ha repnropii yxpaiucrrot'o
3arapnarrr. llepearapnarrr, Eyronunu ra cyuixHux
3 HHMr.r repnropifi.

IIpn nH:HaqeHHi napametpin BorHHIu
'revnerpycie periouy. rpiru AaHHx Kapna'r'cuxoi
ivepexi ceficNri.rHr,rx crattuifi YxpaiHcl'xoi Axaleuii
HayK. BnKopncroByB:Ifllrcb aaHi ceftcuiqHrD( Mepex
cyrr,r ixnnx,qepxaB ra uixnapolHnx ceficuoloriqxux
uernpie y Elin6yp:i, Hro6epi ra O6xincrry.
Perynlrarr.r o6po6rn marepiariu cnocrepexeHb Ha

Nrepexax yxpaiHcrrrx ra rapy6ixHrlx ceficttiqsnx
cranuifi sa 1955-1990 porn orry6riroeani y BH.uaHHtx

Axaaeuii Hayx Vrpaina [18,19].
3a rropionrno xoporxllii qac ictlynaHur

Kapnarcuroi cefcvi.{Hoi rvrepexi Ha repnropiT
periouy 6yro mpeecrpoBaHo 6i.;rrue :emrerpycin uix
3a Becb nonepeauii{ icroprvxufi nepioa. B.M.
fieao6opo,u,oolr,r, eirnouiaHo 4o 3aBAaHltfl

Kapnarcuroi AMCII, 6y" ruronasufi ana.nig

eHeprernqHoro npeEcraBnuqrsa ra ro'tHocri
-rrorali:auiT :er"rnerpycia Kapuarcuroto Mepexeto
ceiicviqur.rx craHuiil ra pi:ui nepioaH ii icxyraHHr.
Eyro acraHoBleHo. ruo o6racrr naaifiHoi peecrpauii
rerunerpycie 3 eHeprernqHr4M KflacoM K:8 oxonarcc
nparcuqHo sci ceficl,toarrr.rani pafionr VrpaiHcrxux
Kapnal i npnneraxx repnropii. ,ILnr 6i:rsur paHHix

nepionin npelcraBnuurrufi rrrac 6yn eltut,nt.
Pe3yau'rarou BuBqeHH, ceicrraiqnocri

Kapnarcrroro perioHy e po6orra yrpaircrrax ra
:apy6ixnux Bi{eHr4x ceficMononiB, npeAcmmeui y
snr.n fl jri rcalarori n ser,lle'rpyc i a, xapr cefi clti,tsocri ra
onHcis rraaxpoceftcrrli.rtlltx rrpornie cuJli'Hl{x
ceficruri.rsr.rx noai[ [2-2 ll

3riano Kaprn 3ara;IbHoro ceficMi"IHoro
pai{onynannn CP-78 [], ua repuropiT periory
eilaireHo 3oun 3 ceficlri.rxicrro sia 5 ao 7 6anis za
uiK:rnoro MSK-64. Cer',ru6aq;Ha lona eH,[irlerbcr
ruttle Ha reprropii 3arapnarrx. Taxa ouinxa
uopr'laruruoi 6alrHocri 6ys:. olepxaHa, B

ocHoBHoMy, 3a cefcMir{HnMn .q,aHuMr.!. MarHiryani
ouiHru M=5.5 aitn MaKcHMzrJrbHo MoxJrHB?rx

:ev,rerpycir y flepea,napnarri. axi 6ynr orpuuaHi ua

ocHoei reororo-reo$islr.rHl.rx aaHHx tl ], rtpx
cxlaaanui raprn CP-78 He 6ynu npaxonaHi. Xoua
rerKo 6aqnrlr, tuo B yMoBax flepeArapuarrr
3eMnerpycu raroT cvtJtu r,u.arl.li BlrKJruKarlt
rraarpoceEcuiuHnfi eQerr swr\ufl six 6-rs 6arin.

9ac, rxnft MHHyB nicln craoperrHr xapru CP-
78. noraras, uo BHr(opHcraHHr otrHlrx lruue ceficnlo-
aoriqnux uarepianie npu ouixui ceficuiqxoi
rre6e:nern lepnropii Moxe npnBecra Ao 3naqHt{x
noMt4roK. lx npurrra,{aNr}t I ocraHHi ;lccrrl,trirrg

crarn 3eMJrerpyclr Ha repulopii Tarapii, BiprvreHii ra
n pafioni Faui, sxi 3a cBoen inreHcusHicrrc cyrr€Bo
nepeBlrullur, 6aluricrs BI(a3aHy xa rapri CP-78.
Bnrlrrna geo6xianicn repenrsr{yrv Kap'ry
3araJrbHoro ceficMiqHoro pafiorynannr 3

BpaxyBaHHnM HoBr,rx Mero.lnqnrx ninxogia ra Honrx
uarepia.lin, oAepxaHr{x nicnr ii crBopeHnr.

HHx.{e po6urucx cnpo6a oqinnru ceficui.ury
He6ernery periony Ha ocHosi ceficMocrarucrr,rqrnx
aocliAxeul ir sanylexueM c)ryaqll'rx AaHI{x npo
uicueny ceficltiqxicrr ra reorextouixy.

He6esnery &rr cnopyA Ta HaceJreHHl perioxy
srBoproroTb rr rraicqesi 3eMnerpycn, rar i cumni
ninxoponi 3eMnerpycr roHu Bpanra a Pyuyuii. 3a
nepio4 lutfl flKoro MH MaeMo icroprrui [axi,
Haficulrniurfi snnns na repnropii Kapnarcrxoro
periolry Vrpaiun cnpnql,rHr,rJru pyuyncrri
3eMrerpycu, uro ein6yrr.rcs y 1230, 1790, 1802, 1838,

1908, 1940 ra 1977 poKax, a raKox raicuesi
3eMnerpycu, rri ri46ynucr B: Kar',r'cxrli-

IloAirscuxo:r,ty- l72l; Ts,resi -1781, 1870; Cireri -
1784; fliurronr'ri - 1834; Mormeai-Ho,u,inrcrxor'ry -

1866; [onrouy - 1872; Bennxrx Mocrax - 1875;
Ceanrsi - 1908; Tepecri - 1926: AHrarosuqx - 1936;

,{parono - 1937: Seperoae - 1965, 19'77 ra Yr;ri -
1979 poui.

Bmnsn 6lr:rxNx i siAaaneHrx rertllerpyciu
Mo)Kyrb icrorso niApiurrrace. Y sa'rlry 3 lltrrM,

AoBoaurbcr BlnropacroByBarr,r ilerqo nilnaiHxi
niaxoalr ,rto BuBqeHHt ceficuiqsoi He6egneru siA
r,ricuesrx :eurerpycia ra 3eMJrerpycie sorr BpaHua.

BIIJIHB 3EMJIETPYCIB 3OHH BPAHqA
flpornorynaunr MaKcHM{rJrbHHx BnrHBis eia

rer,alerpycia 3oHr4 Bpaxva 6a:yerrcr Ha

ceilcuocrarucrlFrHr{x ni,uxoaax. ix cyru 3Boar4rbcr tro
Br.I3HaqeHHt trroxJlHsoi BenHqr4tlu MNo Ta

BcraHoBJreHHr periouarrHrx raxoHor,aipuocrefi
po3noBcrcJllr(eHsr ceicuiquoi irmencusHocri. nu
uboro Br.rKopHcroBy€rbcr aHalis yHi{rixorauux
raraaoris Ta BHBtreuHr pornoairy lraxpoceficuiuuoro
e$exry npu naficulsxiurl,tx seMrerpycax 3oHl4.

Ha Aasufi qac ceficuolrorarrau ri6pano .u.ani npo
ceficruiqnicrr roHn Bpauua:a nepioa: l09l no 1993
poxu. Ha ix ocrrosi cSopuonauo liraunHnufi Karzutor
rer'rlerpycia. ltoro analis noKur3y€, trlo BOt HHUIa

niaroporux :eulerpycin 3oHH rocepelxeHi y
nopinnxno seselrrifi o6lacri, noxalirosaHifi nia
ropaMn Bparva. feoaoni.lHa curyauir B qboMy

pafioni aafi6irrrur noBHo oflrcalla A.B.geryHoBr,rM

1221.
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.(ocriaxenur.o nfiTalrHr npo BenuqnHy

marniryau MaKcuMaJrbH() MoKJlr.{Br4x Illtfl 3oH14

Bpanua :rerurerpycin - Mn,o* npxcBrqcHo ptA
HayKoBHx po6ir. 3rigno ny6rixauiD [23-3 l] ouiltra
M*,,," .rutg 3onr BpaHrta cK;r4rlae 7.4-7.8,

MiHiruarluy ctru6utry MaKct.rMiurbHnx

nirKopoBHx tevnerpvcia 3oHr,r Bpauva Mo)rua
ouiHHrH BHxoArqH ir reonoriqHoi 6yaoeu
cepejroBr,tua y eorrrnuleaiil zoni 122, 32-34), a raKox
r rparfixy po:noliry eneprii serrarerpycin 3oHh no
nru6uui [35]. CniruHui axarig urlx uarepialie
.rlo3goJrr( 3po6r4Tr4 Bl,rcHoBoK, rllo r"liniuanuna
run6nna rxepcn Marcnr.rarbno r\roxJrllBrrx
niaKopoBnx relrlerpycis rrq 3oHH cr(raAae
npn6,ru':Ho I I 0-125 rr'1.

Bpaxouylovlt gax:rrteicrt BeJlr4rIHHH M*n" npH
oursui ceicni.uroi le6c:neKht Ar'tr il yrotHeHur 6ya
rrpoaetren nft auan it cy.racHux ceftcMo cr'a"rncrvrgnnx
.naHrtx. "Oqnuenrft" eil Qopnroria ra a{rrepu.loxie
Kararol teluerpycin 3oHH aHani3yBaBcr Ha

crauiouapu icrb noroKy :le;ure'r'pyciu pir Hoi een us uHlt

s ,{aci. BnropucroeyBaBct anroplrru, oullcaHuil B

po6oli [32j. Peryruraru po3paxyHKy noKa3ana, uo
norix revnerpycio lroxna paxyBarr.r xgari-
ctauionapHutr'r lun noniil'.1 M ) 6.8 noqnnarot{H 3 XV
cloJlrrrn. llo6yaoeanrfi 3 BpaxyBaHHnM qboro rpa<frix

rorrToproBarroc'ri rerulerpyciu :o6paxeHo Ha prc. l. 3

Hboro Br4nruBac. luo pa: a 100 poxir (ivoaipnicru
P:0.0 l) e :oHi ruoxe pea,ri:yBarucb 3eMJlerpyc 3 M =
7.2 t 0. I . l'axa ouiuxa" B Mexax to.tlrocri
Br3HarteHHf . cninna.(ac ir oUitrxayu, eiAoNttrf il g

rireparypnux axepen.
Erctpano:rroro,lr rpa$ix noaroprcnaHocti B

o6rac'rs HH3bKHx iruronipHocrcfi. MoxHa 3rafi.rr,t, ulo
npr.r P:0.001. ro6ro orHH pa3 n 1000 poxio, n :oui
inoxe peani:yBarucb 3eMnerpyc tM = 7.7 t 0.2 . l+r
ouiHxa. Ha Hau norJu,u € ,[euo 3aBHuleHorc, TaK tK
npil BerHKr4x iurepea;rax qacy Ha rpaQiry
noB'r'oproBaHocri reurerpycin nonuueH rrorBJrtrrct
3nrH t36l non'r:aHnlr 3 Bn.rHBoM peororivxttx
BJIacrrBocrefi reororiqlrolo cepe.loBrirrla e soHi

8onrutiua. Eilsur pea"nuuoro ouirlxoto Mn,n^ afl.ff 3oH14

Bpanva cnia BBaxaru orriuxy M = 7.6 ! 0.2 ,

oirepxaHy Ha oorogi ana"ri:y ceiicMonoriqlrux ra
reoiroro-reotfi:H.rHnx jrauux [26. 3 I J.

Ann BuBqeunr po:lno,riny no repnropii
Kapnarcsroro periorry nporHo3oBaHoro MaKpo-

ceftcrr'riqsoro e$exry npil Marcr4M€lJrbHlrx 3eMJIer-

pycax 30HH BpaHua, npoBolnBcr aHari: pearrHo
cnocr€pexeHlrx NraKpoceficviqxux npomio i 6y.nn

ncraHoe,teHi pefloHuurbHl

feoQirura

IP, K,

\

Puc. I.
fpafiixu nosmopneaHocmi setutetnpycio d.,tn zonu
Bpanua: I,a - t M>6.6 za nepiol t 1792 no 1992
poxu; 1,6 - t M>6.8 n nepiol t 984 tto 1986 poxa -
ma lns mepumopiit ortpeilux tou KupnamchKozo
peziotrlt Vxpainu: 2 - oxpalnu Cxiduocaponeilcoxoi
nnam(toptrttt, 3 - [Ieped-KxpnamcbKozo npozuny,4 -
CruMdvacmuyKapnam,S-3axapnamctxozo
npozuHy.

Cnoci6 no6yaoan cxeMn porno.uiny
iHreHcHsHoc'ri ceficrraiqHoro Brur.ttsy Ha repnropii
Kapuarcrxoro periorry Yxpa'iirn npfi MaKcHMirJ bHrlx
nporHo3oBaHr4x 3eMnerpycax 3oHn Bpanta 3BoauTt.ctr

Ao Hacrynnoro. flpltfiuaerscr, uo ffq .uaHoi

iuonipnocri BHHIKHeT{Hn MaKcrMilJrb}n{fi aeulerpyc
6yae uarn xafi6nnx.Je ao aocirigxryrauoi repxropii
rroJroxeHHt e :oHi. Taxufi 3eMJrerpyc iHoni
HA3UBA}OTb e0eKTnBHnM. Bin 6yrc
xapaKTeprcyBaTHc[ HacryrrHlrMH napaMerpamH

Borxuura: H=ll0 t l0 xu, M.,o* = 7.2 ! 0.1 npu P =
0.01 i H = 125 ! l0 ru, M*n" -- 7.6 ! 0.2 npr'r P:
0.001. AHanig pornonirry noJrr uarHiryA
rerr,t;reT'pyciu 3oHl4 Bpauva I1o noecpxHi leuni
.[o3BoJ'rHB Br,r3Haq!rr!r rtoJroxenHr et[errueHoro
eniueHrpytKe= (5.7 ! 0.2)oN, L--(26.4 f 0.3)"E.

Maxcrualsua pmpaxyHr(oBa ceficlriqna
iHrencllgHicrl. - I ,rurr 3a,uaHoi rorrKu perioHy
Bn3Haqaerbcfl no uwx .ualnx 3 AonoMororc pienrHur
uaxpoceficuiqHoro nort

I=a,M,,,,,r-v. Lg(R)+c, (l)

-2

r5

(lopmyoanur ruarpoceicvirrHoro noirl
3aKOHOMIpHOC'n
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.le M,,,r, - Maffiiry.4a MaKcHMilJIbHoro

nporHo3oBaHoro 3eMrerpycy; R - rinoqeFrpanbHa
Bi.[,craHb; a, v ic - perioHanbni 3HaqeHHt
xoeOiuicHrin.

Bu:na'reHHr perioHarbHHx 3HaqeHb roe$i-
uienrig pioxruHr (l) a.qr rerruerpycin :oHu Bpansa
Re.nqe co6oro cKna,[Hy 3aaaqy. B prli Ta(HX HayKoBHx

ny6nirauiii rx [25. 26. 32, 37] po6unuer cnpo6u
no6yaoaa penioxarrrHux pinntnr t'raxpoceficrrri.rHoro
noi'rff :tile ont4cy po3noBcroaxeHHt ceftcMi,{Hrx
crpliiltyBallb 8i.il. cr.r.n ulrNx ni.(KopoB14x rer'tlerpycis
:onu Bpauva B HanprMKy ua Vrpaihy,'Ta iHrlri xpaiHn
CHA. O.q,nar, npueeneui a HHx 3anexltocri

3 pr.rc. 2 sll.[uo, ruo Ha 'repuropii
Kaprrarcuroro peniony Vrpaluu cnocrepiraroruct
pi:re BnKpHBreHHr itoccftcr, uo cBia.rlrrb rrpo
peanbHo iclryro,ry 'ryT aHovalip y nournpeHHi
rraarpocefic;uir{HorO noJrs :ertanerpycio :olrlI Bpalrva. 3

npHBoAHl'b Ao 3aBulqeltux ouinor nponnotonanoi
cefi cM i.rHoi ixtencnsHocri.

Ha ocHosi :i6paxrx, yroqHeHsx ra
yxirlixonanux uarpoceficMi,rHrx rraarepiania 6yna
no6y.noeaHa 3BeneHa cxeua i:oceficr :err.rnerpycie
3oru Bpanqa AJrr ceKTopa Kapnarcrxoro periouy. r(o
Bxjlroqa€ noc,riaxyBaHy repuropiro. Cxeua
npetlcmBreua Ha pnc, 2. B neT ne yeiEuuu i:ocefic'rn
raKux Bilr,oMlrx 3eMnerpycig, sx 6.04.1790 poKy ra
4.03.1894 poxy, 6o ilnt HITx He BAzrnocr BcraHoBl.trr4

Haaiinoro noroxenHr iroceficr y locniaxynaHoMy
cerropi.

Puc. 2. Saedeua cxenta boceilcm rcttaempycie rcna Bpaaua: I - zoau Bpanua, 2 - qemnpanoni nponeni
cexmopie, 3 - deparctono zputtt4tt Vxpalnu. Qu(tpaau na iloceilcnt(x 6Ks3ano certauiqna iunencasnicmo.

orurray Ha ue. AIr BH3HaqeHHI nporuo:oaauoi
ceftcui.rnoi iureHcnauocri npt MaKcHMaJtbHr{x

3eMnerpycax roHn 6yn Br{Kopr.rcraHsfi racrynur,rfi
ni.u.xi.n.

ti,
- 26.10.1602

- -- 10.11'1t10
4.0t.1977

" " " -30'06.1986

-'- -50.05.1990
-4-r- -31 .05.1990

,ul *-1 -O--z
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,llocniaxynaHa rcpnropia yMoBro por6nnalacn
rra 6 ccrropir. Cerropn o6vexesi npoMeHtMr{ 3

BepuHHaMlr y nepea6arryBaHoMy eniuextpi
MaKcnrlraJrbHoro jlqt 3olrn 3eMflcrpycy. Cexropalt
vMoBHo npucaoexi HoMepu sia I ao 6. I-luuu
Hoi\{epaM}r na pHc. 2 no:naqexi ueHrpalrni 4nr
Ko)r(Horo i: cerlopie npoueri. flporraeui rBJrrnrb
co6on qv6iuui cn;rafiHr.r, uro MiHivisytoru xyr uix
ilorHqHHMH a,o npouenir i uopvarnrtru ^B.o i3oceftcr

Cxetra pout ou,rr rlff;irsr o not ceilcsri,t r t oi
inntencucnocmi, ovixyaanol na mepumopii

K u p n u mc t xtt zo p ez i o ny Vx p ain u npu 3 ertJt emp! c Dc

toau Epuauu: I - odun pat a 100 poxia,2 - odun pas

u 1000 poxio (tqu$pauu xa itoeeficntflx sKrconfl
ceicmi,rna inmencusnicnu no taxani MCK-64); 3 -
zpuuttqi eeomeKmoni.tnu-t sotr (o xpyctcKax sKa?ono

,roilepu sziilno madnqi I).

ycboro KoMnireKcy reunerpycio, npc.ilcraBneHux Ha

puc. 2. KorxHift i: iroceficr npu ubot\ly [p]rllrcy€Tbct
BarosHi.i roer[iuie Hr nponopuioHaauuutr creneHi
Haaii"rrrocri ii' npoeeaennn. f paHuui cerropie JIer(a'I b

Ha orHaKoBHx niraarrrx ein cyci,qHix npor"rexia. .[4r
KoxHoro i: Hr.rx npuftrr,ralocl, uo MaKpocefic:rri.rne

noJre npr{ 3eMnerpycax 3oHl4 Bpanua s xsa:i-
o.u.HopiaHnru i niHrcrrcR JIHtrte 3 Bi,uaiurJro Ao
eniuer.rlpa.

I-eo$i:r,rra

,{gr xoxHoro cexTopy 6yayealact crcreMa
pirnrHr rrny (l), ae s nisiil qacrnsi crorrb 3HaqeHHt

cerlcr,tiqsoi ixrencneHocri, uo cnocrepiraerrcr Ha

nepeci.reani ueHTpanbHHM npoMeHerrr cerTopa
i:ocehcrn orlHoro is :erranerpycin. Inrcucunuicrr
crpyrrryBaHb rrpu uLoMy, rriano npaBflJr no6yaoalr
Kapr Marpoceficuiqulrx npornin, npufilraertcr xa 0.5
6ana meuuroro, nix y o6uexeniE AaHoo i:oceficrorc
o6lacri. B npary qacrfiHy piaurunr nincrasrrrcrrcs
rinoueurpa.nsHa eiAcraHs m uarHiryaa 3er{Jlerpycy.
OaepxaHi TaKUM rf HuoM cncreMr't pinnRls
po3B'fl3yroTbcr MeToltoM uafinreHrul.rx xaaaparie
ei.uHocHo xoeSiuiexrir a, v i c. B pesy.nurari, am
KoxHoro ceKropa 6yru uurnaveHi csoi perionalrHi
3HaqeHHfl urx roeSiuiettrin.

Ilincrasrrtoqu ii y piauruua rvaxpocefic-
ruiquoro norn Ers 3a.u,aHoro cexropa pa3oM ir
3xaqeHHsMr.r varxiryaa ra rnu6r.rna ilponHo3oBauoro
(r ra.uauon ir"roaipricto) a roni Bpaula 3eMnetpycy,
i nocyr i.aoaHo po3paxoByoqu rinoueurpaltH i siAcrau i
B3,qoBx nponaenia [o roqKn, flKa 3 3a.qaur,rM

iHreprarov cxauye noBepxrrro aHali:ogasoro
ceKroPy, MoxHa po3paD(yBaTil E'fl Hboro fioJre

MaKcr.rMzrJrbHoi o.lixyeaHoi ceficuiqHoi iHrexcr.rsHocri.
3seaeHi pe3ynbraru TaKHx o6qucneHb Anr eciei
repr.rlopil perioHy rrpeJlcraBnelri ua pnc. 3 y auurai
Kaprn iroceficr uaxcuuarsxoi cefiotriqHoi
iHreHorsHocri, ouiryaauoi npn 3eMJrerpycax 3oHH

BpaHua o.irnrr pan s 100 ra a 1000 poxin. Ceficuivua
in'r'excnuHicrb noAaHa s 6arax rrKaJrn MSK-64.

BNJIHBH MICUEBI,IX 3EMJIETPYCIB
Aaxi rpo r,ticqeey cefio'riqHicrr :i6paHi

cericruoaorauu:a nepioa r 1670 no 1993 poxu. Ha ii
ocsoai c$opvonano uaurulrHi Karanoru reulerpycin,
uro ynifiuur n perionalrny ceicrrrororivmy 6a:y.
Cepnicxi nporpaMn 6asu .u,oseorrrorb rrpoBaflHrr.l

aBroMarr.FrHlril sn6ip tenuerpycin ra norpi6uHrrlu
o3[raKaMH ra dyryaam Kapru porno4i.uy ii
eniuexrpin. Asarir rarrx Kapl noxa3ye, u1o

ceficrrriqnufi npouec Ha reprropii penioxy €

NecrauiorapHuM. trlllo fioro po:urrarr 3a roporri
npomixxlr .racy. 3 yBaln Ha ue, 6yno 6 reupaallrtrnarrr
BBaxarH, uro siaoNti 3eMnerpycfi nosHiclo onilcylorr,
rrnicueay ceficmiqnicrl ua repnropii Kapnarcrxoro
perioxy Yxpainu. ,[|4n orpumanss ua.[ifisoi ouisrra
ceficmiqsoi ne6etnern Heo6xiaHo 3any-qr{r}l

ceficuirny ia<$opr'aauiro : o6urnpniuroro pafioHy. B
aanifi po6ori pafiou r6opy ceficuivHoi iH$oprraauii

BxJrroqa€, xpir'r repuropii Kapnarcrxoro periony
Vxpaixn, raKox cyuixrri o6nacri, Ha rKHx
xaparrepni Nn HboIo rerroniqxi crpyrrypu
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npoiloBxyrorbcr no rarepani. B po3rns,qyBaltHE

pafioH axoarru repr,tropir B Mexax 46-5 I npatryca

niauiqsoi rxr,tporu ra 20-30 rpa.uycie cxiAsoi
aoBtorl4.

[lponro:oeana B paMxax l(orrrar{yaJrbHoi trtolerti
cei"rcmiqaocri [38] ne6esnera repuropii
Kapnarcrroro periouy noxe 6yrn Bupaxelta 3a

jlonoMororo ceftcrrlocrarucruqxoi orliHru t\laKcu-

uaruuoi ceftcMi.rHoi crpyurynaHocri, raarHoi
peari:yaarucr oltnH pa': a 100'ra a 1000 poxia.

Bi,t:ua.tnrr,ro. uro iltoaipnocri BirHtrKHeHHt

:eu:rerpycin P=0.01 ra P=0.00 I npn [borily
sianoni,naroruixtercaulm2naKaprax
Hopvaruouoi ceficui,rHoi 6a"qsHocri s [ito'tHx
6yarue.:ruHux HopMax r npaBruax [39]. Po:lpaxynor
cetrctruruoi 6an*rocri BHKoHyBaBcr 3 lonoMoroK)
HacrlnHoro niaxony.

,[ocniaxyaaHnil pafiou yMoBHo po36uBaBct Ha

3oHH. ulo cnienaaaur s lertorir{HlrMu 3oHarun Ha

xapri [40]. ,{nr roxnoi ir soH, sa ocxoai 3arirabHoro
\{auuHHoro Karanory. 6yayraecr Kararor BracHI4x

rer"rlerpycie. BoHu "o,rrularucs" aia t[optuoxiu ra
a$r'epuoria. RrsHa'{anucs qacogi r.a eHeprernuui
iurepnarn, Ha rtr<ux nolir :euretpycin arr xoxsoi
3oHH MoxHa 6yno sa6nnxeHo BBaxarH
cratliottaprunr. Po:paxyur<u noKa3aJur, uro Nty.

repr.r'ropii CxiaHoeeponeficsroi nrarQopvl.l norix
rerr.r;rerpycie r K > 9 crae xaa:icrauioHapHr.tM
lroqHHarcqH 3 floqa'r'Ky XIX-ro cronirrr, Nm

Ha ocHoei aHaJil3y lcHylortHX
r'narpOceficvriqHHx .[aHHX,,aln rOxsoi rexfogiqgoi
3oHH 6ylu BnluaqeHi periowa,ruHi 3HaqeHHt
roe$iuienry 3aracaHHr iHreHcHeHoc'r'i cefiorriqHlrx
crpytlyuaHb - u Ha uJ;1fX) "axepeno-eniuexrp" ,n.nr

pirttnnHt uaxpoceficuivrroro rroJrs. ,{rrn uboro
6yayaarucr cncreMu piexrHu:

repnropil llepelx4px4lsbxoro nportrry - 3 noqarKy
XX-ro. [ltz CxraA,{acrxx Kapnat ra
3axapnarcsroro, npondHy norlt{r{aarr[ I 1960 poxy,
rrpeacraBnlrubxuM e enepreruqHnfi rlac K > 8 .

Dlts BuBqeHHr napauerpin cerfcN,tiqrroro
pexoMy roNuoi 3oHH 6yayearrucs xyiuyrrurHi
rparlrirn nonroprcaauocri tetraelpycin Ha tx
repu'ropirx. Pesymrarn porpaxyxr<in raxox
npuseaeHi Ha puc. I . flo ropnrourarrnifi oci rpa$ixa
siaxltararorrcr 3lraqelnlt eHepreruqHux x,raciB, a no

eeprnxarrxifi - ituoeipnicrr ii nuxurHeHnr. Ocranxs
Bl43naqaerbcr fl K BeJIrqHHa lorapnrlrrrly xoprtronanoi
cyr'lapnoi xi;rrxocri no[ifi : eHepreTnqHn;u KJracon,

uo nepeBepuye Ar4creerHo :aaaHi 3HaqerHt.
Kiruxicru reurerpycia EopMyerbcr Ha tpr.reanicru
qacoBoro iurepnary, no4ineHoro Ha siAHoEeHHg
n.nouli, rxy eiAnosiasa rerroHiqna crpyKrypa 3aftMae

ua repuropii Vrpaign, .qo gciei nlouti ctpyrrypr B

Mexax pafiouy, rult tKoro anariryearucu ceftcuiqsi
Aaxi. Aonycraroqu, uo rpa$ir noaropnaauocri
ofiHcye pearrHufi crauionapHr.tfi cefi cu iqHNft npouec,
MoxHa ouisuru BeJrr4qHHy r{arcltManbroro
3eMnerpycy, srrft s 3aAaHorc irtroeipnicuo P sAarsui
pealiryearrcb B Mexax aocliaxynauoi repnropii.
BHsHaqeHi rro npnBeAeHux Ha pr.rc. l. npa$irax
sHaqeHHf, MaKcltMrrJrbHHx eHeprernqHHx xracis
seuaerpycia - K,,, eKi : itrloeipHicrro 0.01 ra 0.00 I

Moxyrb peariryaarncb Ha repnropii Kapnarcrroro
periouy Vxpaian, npuBoArrrbcfl n ra6nuui l.

Ta6nu4n I

Io=q.tu|-v.Lg(H)+c (2)
ulo BrAnoBl.[arorb 3eMnerpycaM r eiAoN,ruN{I4

fiapaMelpaMH: M - rv,arniryt4Loto, lu - irlreucrsnic-no e

eniuenrpi ra H - rnn6uxoro rxepelra.
/[rtn aunagxia, Kort4 potrraipu rxepera e

6nr.r:urrun ao fioro rnu6unn, Iuo tracTo rpallrreTbct
y flepearapnarcbxoMy nporNni, BltKopuc.toByBzuacb

C eilunocmumucntuqHa oqin xo uopattempia xicqeoux wuempycie na
Kt

-hlb

nin
I'la:rra reore rlon i.r Hr,rx gotl

Koetliuie nr
Vy

piBlrtHttrx
(l), (2)

l-ru6rHa
IXepefla

3eMnerpy-

cin n rrvr

CeftcuocralucrnqHa o(isra
P = 0.01 P = 0.001

K 1,, Knr," I 1,,

I Orpairia Cxinnocrpo-
neftcrrcoi nrardoorr.rH

3.4 8.0 10.8 5.5

14.3 6.923.0
., Ilcpclxaprrarcuxttfi

NDOIIIH

3.6 5.0 I 1.5 s.7

t4:t 6.825.0
) Crnalqacri l(apnarra 3.4 0.0 t2.6 6.7

14.7 7.67.0
4 3arapnarcrxufi npornx 3.t 2.O 13.2 ',].2

ts.z 8.38.0
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droprraa pirrunnr MaKpoceficMiqHoro rIoJIl
3anponoHoBaua H.B.[Ie6aliHnrra [4 I ] :

1,,=a- (M-l I)-u.Lg(H-0.t.100'3M) *c (3)

3ttaveHnr roe{riuieurin a = 1.5 'ra c = 2.9 s
prBHrrHf,x (2) i (3) 6yrn au:rHaueHi Ha ocHosi
axa.;risy rapr isoceilct uicuenux re*rnerpycie [3, 18,

19. 421. Perynurarn po:paxyxrie ony6.nixoraxi e

I43.441. .[ucnepcin 3Haqeub roeQiuienrie aocrrae
0.3.

OaepxaHi cucreN,tlr pinxruu rr{ny (2) i (3)
po3B'R3yBturr4cb aialrocHo KoeQiuicHTa v 3a

Ir.onoM o rorc Me'roay fl{ H ryrrrpHoro po3KJraay MaTpHub

I'.I-ony6a i C.Pai".rxLua [45]. Pe:yirrtarn po:paxyHrie
.rurr oKpeMHx 3oH norr.aHi a Ta6ruui l. ,{rcnepcin
orriHor v aoclrae 0.2 .

Minir'la"qrHi .gJlt \raKcHM?ulbHHx reunerpycin
uu6lrnu 'ri eol'nt4ul - H ouiHrcearucb Ha ocHoei
KOMnJTeKCHOTO aHaliry iCrryrcvnx Ha aaHHfi qac

ce ilcMorori.{ H r4x ra feoreKToH iqH}D( AaHux. 3uaqellrlr
rnu6nnu H eiAHocrrbcq ao llBox luniB uoxnusnx
ceficruiqrux noaiE: noe'r3aHnx 3 npr.r[oBepxHeB]IMLI

uapaMlr i rux, ulo nos'nraHi 3 pyfiHyBaHHrM, a6o
B3aeN.rHHM npoKoB3yBaHHrrM r(pynHlrx 6roris :eusoi
r(op!r. fiepurxft rurr :eulerpycin n llepe4-
KapnarcbroMy npornni noa'r3yerucR ir npucyruiu
Tyr noryxHnM uerauopr[iroaanrav ocaroBHM
KoNrnreKcoM. a ua orpai[i nlar(ropr'ln I "t'panirxnv"
uapoM. flpyrnfi rnn 3eMflerpycin xapaxrepn3y€rbc{
oiluurr.rrrnn 3Har{eHHtMH uaruirya ta rnn6nx BoI'HHIII.

Oreena,uo, tuo 3eMre'rpycu oepuoro rlrfiy 6ylytu
eia6yaarncr 3HaqHo .racriue, uix< apyroro, ToMy Ant
po3paxyHrry MaKcxMarbHoi iHrexcraHocti 3eMne-
'rpycie g P=0.01 6yat,lu Brrxopr4croByBarncb

napar.rerpu nepuoro rr{ny. a alr P=0.001 - apyrrro
rHny. l-lpx ouinui BeJTHqHHH H npuEualocr
.aonyueHHt [4 l], uo uenrp sunpouinnnanxr
cericrviqHoi eHepril npu :eurerpyci 3HaxotH'rbct
npn6;ru:Ho Ha 213 rusdnsu riei qacrnHl,r

reororiqHoro cepeaoBur[a, cyuilrHicrr rxoro 6yre
fiopyuieHa.,{4r ounanxie s3aer'rHoro npoKoB3yBaHHt

re rro u i,r u ux c KJratroK u lle peaxapnarcbKoMy nporHu i,
rnu6una 3eMJlerpycy Bn3Haqaqacb cepe,auboro
noryxricrrc aepxHuol cxJraaKu. oaepxaxi raruv
ril.tHoM ercneprHi ouiHKH mu6uHn rrroxJlllBl4x
MarcnnarbHr,tx 3eMirerpycir npuso,urrrcr s Ta6rtrti
L qi 3HaqeHHf, pa3oM r 3naveHHrlrn K, ra
pef toHanbr'rHill 14 3HaqeHHtMt4 xoeQiuie urie
rr ircranll:r l,rcb B piBt.tn llr rr ruaxpocefi cr'l irr HoFo norfl .

i lpr,r mu6r.rHi :er'anerpycie H > 6 KM

Bnxopr.rcroByBaracb craH,laprHa {ropr"r1,na (2), a npu

leoQi':nra

uenutiil nru6rni .qxepeJla - Qoprrlyra arc 6ruxHsoi
rouu (3). IlpNfitualocr, ulo 3B'fl3oK r'rix uarHiry.Eoro
i eueprerurnuu KJracoM onficyerbcr cnissia-
HOUICI{H'M

K:t.8*M+4 (4)

BrlrHa.reHi TaKnM qngoM inaqeHHr Maxcn-
ualrsoi inrencHgHocti ilricqeenx selrlerpycie,
ouixyaarloi o,[rH pa3 B 100 ra r 1000 porin,
fipnBoatrrcs n Ta6.nnui l.

BilsHavnuo, ulo B MaKpoceficMi,ruiE uxani
MSK-64 npo6oerx 3HaqeHb ceficuiquoi 6anlHocri
HeMa, oaHaK e Ta6ruui I eoHu BgKopncroBylorbct
,tulr iarocrpauii tttipn 6nr:rrocri po:paxoaaxoi
ouiHru ao Hafi6ruxrroro ui.noro quc.ira 6anin.

BHCHOBKH
Ceiicuocrarucrn.{Nft aHalir noKa3aB, uo

icuyroua rapra ceficuivnoro pafioHyBaHHr CP-78 xa
AaHoMy erani ne rosciN{ eipuo niao6paxa€ pealbHy
ceficr,aivny He6ernexy Kapnarcrroro periony
Vxpainu. 3 oanoi cropoHlt, BoHa Ha rerKux 4inrxxax
repuropiT 3aBlrtrrye ceficuiuuy He6ernexy, Konlr MoBa

fige npo npoeKryBaHHr ra 6yaienuurso o6'exris, art
rxnx AocrarHbo BpaxoByearn irvroripHicrr sltHnx-
HeHHr 3eMJrerpycin, uo He nepenuulye 0.01. A r
.apyrci cropoHlr - He BpaxoBy€ peanbHo icHyro.ry

He6e:nexy JIJII BaxJrHBux ra eronoriqgo xe6elnequux
o6'erris, Arlrr rKI{x Heo6xi,ugo 6parn ao yeanr 6i.rlrur
BncoKy ir,aoeipxicrr BHHllKHeHHn seulerpycin.
llpeAcraareHi r po6ori cxeMn nporHoronanol
ceftcuiquoi iHreHcnsHocri uoxylr cKJlacru ceilcuo-
norivxy ocHoBy glr no6y4ors uonoi rpi:xu raprr.r

3ariubHoro ceficuiqHoro pafiouynauur repnropii
peniouy. Tara xapra noBHHHa 6yrn aonoBHeHa
ix$oprr,tauien, npo ceficMivxy ne6ernery r 6oxy
MaKcxMarbHr'rx seulerpyciB, ruo Moxyrs ei.q6yrrcr' s
3oHax, BtrrBneHr,rx Ha repnropil perioHy ra no6lury
itroro rpaHrqs npil npoBeAeuxi po6ir 3 Asra:tbHoro
ceficMi.rHoro pafi oryrannr.
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A. Kendzera, R. Pronishin, Y. Ben, S. Verbitsky
SEISN4ICITY AND SEISMIC HAZARD OF THE CARPATHIAN REGION OF UKRAINE

Summary
Seisrnic hazard problems in the Carpathian region of Ukraine are considered. By analysis of sejsmological and

stl'ucture-geological data estimates of maximum seismic shakeability are obtained. It is shown that an earthquakes
with irrrensity by I = 7 may be occur with the probability of 0.00 I on the territory of Ukrainian part of the Eastern-

European platform's edge and Forecarpathian depression, and rvith intensity by I = 8 - in Transcarpathian region and

near by Carpathian mountains. These estimates should be taken into accoutrt in designing works of important and

ecological dangerous constructions in the Carpathian region.

O. Kena:epa, P. flporutruns, .fl. Eenr, C. Bep6rurcnfi
CEft CM Hq HOCTb 14 CENCMKI qECKA' OIIACH OCTb KA PNATCKOI'O PETHOHA YKPAI4HbI

Pesrobre

Paccvorpena npo6reua ceficuuqecrofi onacnocrlr I(apnarcxoro pernoHa Vxpanuu. Ha ocHoBe aHaJru3a

ceficvo-qoru.tecxrx r.r crpyrrypHo-reoJlorltqecmrx IaHHbtx nolyqeHbl ol(eHKH MaKcltMatbHofi npornornpogasHofi
ce6cuuqecxof, corprcaeuocrn. florasar{o, qro Ha reppuTopnr yKpauHcxoft qacrn oxpauHbr Bocrouxoerponeftcxofi
naartfropruur ra flpe4rcapnaTcKol]o nporr6a c BepotTHocrsrc 0.001 MOryT perlng3oBaTbct 3eMneTptcelu4t c
Hr{TeHcnBHocrbro 6J'il43Kofi r 7 6arau, a Ha reppuropnt 3axapnarcroro npornoa H npfiJlerarolUefi x uenry uacla
Crnaaqarrrx Kapnar - 8 6aloxrre. 3tu oqeuxu cneAyer yquTbrBarb IIpn npoeKTLIpoBaHLrH BaxHbIx t 3KororrrrecKu
onaclbrx npoM HttrneHnHx o8uerros Ha reppnropr,rn perrlona.

135


