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Sununary

lmpedance measuring npparanrs b monitor a stress-defommtional slate of Earth's crust in wide frequencY range

from hundreds of Herz t; l0 MHz Ning artilicial sourding field is described The ain feature of the devioe

described js the high accurtlct over wide freqrcncy range

Mopo3 H.fl, Mxxrjino{ IO T., lln{BrpHbln O.I4 liMor(o B }t
|IP}46OP H3MEPEHT'I HMNEAAHCA. AN' H3]^IEHI.I{ TEO,44IIAM}{TIECKILX NPOUECCOB

Om{cari npr6op &rr r$MepeF}rt nMneli,laHca B lxt'tpoloM qacrorHoM ai{alla3one' or coreH nr ao l0 Mrq,
npe4ra:r,ivermrr ,4ru l(ollrpont Hanp0{(esrro_aeoopntupoBaHoro cocrotrll{{ 3eMHoii ItopH c nPI{MeHeHI{eM

xcK\ccrBeHHlL\ no.ier llpx6op olnIFDer BLIcoKat roqHocrb Ii3vepeHm

fEontrHAMIKA I OCOEItrBOCT| COfrCMOTEKTOHIITHOTO nPOqECv
EEPE|IBCbKOI foPcToBoi 3oH14 (sAKAPtlATTg)

HN3aIeBn'r A,B.*, HarapeuHq J e *i

(*Kapnancwe cinniaenm I .mnnttq, ,eobbuxu i.N. C,L(r66ontua HAH vkpdiEu
**Kupnamaxa touidto-nqnonuq a ofubua a napni')

I'#p e. 30 pernbmanajru KoMnneKc o2o aHattilv ?e.)ro?isH x ?eo]lapqbato?i\Hux' 
'zeadT 'l',ltx. ?eo'trbu\H x r

c(it(noruzt,l|uxoahuxblomnopl\outtrBaKapnuhn?uduHautuhu.anat"i'taohetnohic4olonp1L4r1
Eeperiscbxi, ceacMoatouaHin 3aHi 3arapnamnt .

BepenBchM ropcroBa 3ona, tIrA repmopiarlbHo ,a'PnoMv 4r-3i tbpnar [l_5]. panoH Beperiscbl{oro

c sraA,re 3 paiio(oM EepetiBchloro rop6orip t, rop6orip t xaprKrepBye-rbct DnpaxeHuM (0,?-1.4

po3rafloBaHa i uernpi niuexxoi qacrnnn ltofi_ Mii /pilo 3DoaoBl'{M niaHtrrtM 3 AlroepeHuraqi€Io xa

Myraui$roi 3anaagHt - 3axi,tr(oi "acrunfi 
o(peMljx MiKpo6not(ax', Oco6nmo srpan€H(ii ueii

3axapnarclxoro npornsY orc. l) i BtIi,UIsrtCt npouec Ha caMoM)' ropoonp i, tKe (3a Bl'l3Ha'IeHHnM

crcIl{$i'rlricrro rnn6ltrrnoi 6yaoBn, reffoHi'niorc i reororiB) € NrynbrxrynonbHolo crylKrypo}o I cniBfla-

ceiicMi.rHoro arrnBficflo B crpyrffypi ra reonuraMiqi aa€ B nnaHi 3 6no(oM EeperiBclxoro ropcry (pi3loro

3eMHoi r(opfi 3ar(apnarrr. luHtrr{ roHeoreHoBoro oYHAaMeHr!) Ue Bir}urr,
Ha Qolli saranrnoro cy6penoHanbBoro npouecl npocjli,!(oByerbct 3a HoBrMn (reonorit [fFl3l).

3 xrpaKrepHnM crrrcxo B HanptMR-v. [epIIeHAt(}- HaiiHoBirHM (reoNtop(]onorit []41) j cYeacH{MH
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reoerHaMftu I (l) / 2000

Puc. I. 3oHa Eepezi1cbKo?o ?ap6arip't (D Ha nep itopit 3aKapnannt i epen(a pe'wu it|! x .e adr ttt'tHux
cnarqit Kapnancbkozo eeod Ha ieHo?a i Nenc onpozHocmu\Horo t1o'It?nHy

(reoAe3ir ll5-181. reoa(yc"rlrKa ll9-241) plxaMx.
nirHrnr npocma.oB\.rbc'r 'i( 

B MoP{o.'oni leHHor

noBepxHi 3 pj3ro BxpaxeHnM penleqjoM caMono

rop6onp r. Ta( i n crurrrrpi r, IrapaMerpax

ri'qlroMepexi. B crpyKn,pj ocaloB{x roBur i or 6inb
Brp3rKeHo - ! crl)yKr)pi OvHAaMeHry. ODr€. BoHo €

pey$rrroM rqe Heorel{roHi.IHoro npo4ecY. KoJrI rtr
Bi.q6yBanacr ar(rnBHa By,il(asi.IHa aitnEricrh I I 2. ] 3l.
i. o.re!fiAHo,3aqinae raRox 6i,rbtu r'.1u6olti E]aprl

,rroc{'epr. Bpri\oB\ ro,rn H.rrBHicft B pdroHi
Eeperoso noxoBaxfix naxeoB]meHi'{H[x crpyKryp ra
npoAyR'ri! ix airtrHocri, sonoro-lroniMerafieBe
3pyaeHiHHr EepemBo-Myxi€BclKoro. EeraHchKoro

Ta KBaciBcHoro poaoBl{Er Eeperit$rcro pY.qfioro
paiony [6-l l]. noB 

'3artrIx 
3 crcreMolo ur6]tHHt{x.

r€o,4xaMi.rHo aR-rnBHrri po3roMiB. Ili crpyt$vpu
oroHryproror6 EepenBcs(y aenpecirc (]a ,larr'ln!
reononB - 6eperiB-hrv na.rcoK.rnLrepyr I r beperiBcb_

I{ll* ropcr (p{c 2) i no nnx sia6rsaBcq srqoc y
nprrnoBepxfieBi tnaps rapnux rnll6rHH}rx
3ororoBMicnflx OftoiaiB ll ll

npo cy'rncH\' rcolrHaMr"rfll amfiBnjcrL (ho.o
pLriioHl' csi4rrr6 rarlHicrb B roHi Beprr{Hn ropu
V\rIB.hr.oi'Bc.rrrol Ecpe B.br.or, rrlr6flHHor
reNncpanpHoi aHo\rami rrfi:r n Ae,EJrvr{ reoprr\,,

[,,r 2, I vor ra 6!'fl 'rr rep onpnrvHo'o. 1ah r

o,qfl o'racHo npo,4 l(rov rirro. o x\ no.rbHor o nirHm-
rr). .eoAe3{.rHi EaEi nDo leprunanEsi pyxu uEoro
puiioH\'3a nepioa 3 1948 p. no 1980 p. (pnc 3.a) 07.
Itl. npocropoBa crpvh-r\pd ra qacoBi Bifiddl pi.H,1),

reooi3rtrflrx noni!. 3oreeMa. AaHi Harxx mprMsr-
plrffsx ceiicMoreoaRycrH\nnx nocni,afteHE (pxc. 4 )
[19-24]. reoopMorpaoiqFi .qaii {t"4l. a Taxox 6e3-
nocepeari IaHi FiB€fioBaHL ao i nic.u BeperiBcbrcro
3eMi'eryycy 19.'5 p. (pr{c. 3.6.) I27, 281



Puc. 2. Te\noHn:d doHeoze oeaeo 4)ytdeuc\uy i nvHkm eeoqiaMlx ctlocnepaKeHb e 3aH kpe,iBcbKoro
.ap6o?ip r.

Ileii ceiicMiqBo i reorrHaMi'rso aKrxBnnii paiioH

B)Kg 6ilbme 20 poKiB BxB.Iae$ct HaMr 'lD

aono oforc pbHlrx ceo4lfuri'rnlIx MeroaiB Ha l{lnrl{ox
rryHmax cnocrepexeHE (prc. 2). Ue ryEl{r na-
paMerplittrffx ceiicMoreoarycrrqfix cnocTcper€H; B

uronlni N9 2l {N.l) Ha ropi M\)Ki"schr.rH rBenrxrt
EcpelBLhuti). polliruoB:rHre Ha nrBreFHov\ c\H ri

roPI, B maJllroKr ii BepuxsHoro kyno.r0. hlrpueB ii
.uedroDMorpao, po3rarxolaHrii no6nl{3y B lrronBni N!
ll. $srr cencMiq{ra cnocrepexeHb Ha

Be]n{ro6emH6c6KoMv rop6odp i (Ira 3axia rir cetrl
Bernfta EeraHb), i. HapeErli, p€xlrMHa r€oob}rwu
cralluir "Sepercse . potrirllosalu H, niBHi'lHo-

3axi,qroNy ryai EeperiBcbKoro rop6orip t. Ha

ruBm{HoM) c\r{.ri ropH AP!oBo {6rra niBhieHoi
orcn{Ii M. BeperoBe - nprcinv.a qoniB(a), 4e
npoBoafrhcr pero{vHr 4e(jioP\roryr{ir.rHi. ce cvrqHr r

MarHiTOMSrpnlIni CnocrepexefiHr, N{erofo t(xx e

6qnepgpsnxit Kollrpo'Il reoar{naMi{roro p€xllMy.
norryK reolbblr.firHx npolicHuKoBrx afioManiii i
rrporHo3 MicueBfi x 3irkaplarchrorx 3eMjrerpyciB.

B pe'ryrEra,i aHrri3r orpHMaHr.{x ni4rac u{x
6rrjlroprgHrr\ cnocrepexeH] naHx\ B iovnnexcr l
iHunMfi aaHfiMx npo r€rror{iry i reoaxHavin qhoro
paiioHv 6yro cnme3oBaflo qinicHy l.agnrn)

icqeBoro reoAHHa,vicnoro npoqecy i po3E[ropo-
B:rHo cuc dpii ra ve\rHrlvri levncrplcrB EepenBcl-
mi cencNrormFoi 3oE!

Anr oru{cy uiei kapruHr.t nocniroBHo pojrmHei{o
i lerarlHi e npoaHani3veMo (oMrurerc i{aJBHr.rx

reonoro-reo0irFrfl{x. r€oMopoono .rHr.rx i reoAe-

T€xronir(fu
B paiiom Eepefl B.bl{or o rop6oflp r B cr!)rrlTi

rlryrqauemy 3eMHoi rrcW 3araprmrrr B44irDorbct
rs o_hoBFi 6nohx {2q 1nl (pHc j.a) _ po.,vrueHnu
cxiAniltr€ cr.ubHo niarurllii (IIa 200-300 MerpiB) 610l<

BeperiBcbKJa\ ropcriB i po'riue!lrx Ha €)irn Riq

Hhoro BrrHocHo orD ureFL{ii 6rroft norarrHoi
Eeperirchrci aenpecii. .firxi reonoraM! [6-13]
B 3Harraerbcr. r( BeperiBcbru lyn(aHi{fi runeo-
r.a,r64epa. BoAr,r po3Ar[€]ri rJII{6nH{fiM SepenDcLHrv
MepxrioHanbHnM po'lnoMoM. rfixfi E n.:raHi [ra€ T1,r S-
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f€oll1t}la{ii{d I {l)/ 200{)

roli6Hy 4opMY. 3 niBAM r niBAenHoro 3axoAJ ut 'c3a
6rorur o6Mexve 3ofia [pnrraHoHc6Koro rnl'bHHHoro
po3noMr.3i cxo.qr 6no( ropcriB o6MexeH{n 6op_
r(aBclKuM po3rloMoM (l Ha pfic. 2.a) ,rmnrap-
narcr,xom Hanpflurq, a 3 niB{oqi i niBHi.{Horo cxo,ry
- ,qeqo Z-noar6ErM B rlqasi RBacoBo-3MiilclMM
norGrrrbHr{M po3noMorl (II) xapnarc}rcro npocrt-
raHr{, (Mdiixe naparej6Hnrr npnfiaHoHcl'ftotr{y).
broK bepeflBcbaoi nenpecii r nrBHoqr oroHrvpcHI4i
SerascbruM .'rokarEfinir po3noMoM (Ill) (Dpllr,cb-
Roro trpocrrraHHr (napa,lenbHo npxqaHoHcsttoMv). a
3 m8Ai.I!ror! 3i!\oAv i saxo4t - nor{ilnBx N po3px_

loM (IV), ,(Ilii BiaoxpeMro€ ,ioro li.a Bennrc-
bemHcrr.oro nrqHmr t6erlHchr.oi ropcrosor
crpyK.]pH).

CmyNrtoa {bvHnai{enr! StoK 6 eperi}c!ru{x
.opcaiD B nnaHi HaraA/e ryroK)'rffii rpri(yrHu(
(prc. 2.a), po3raEo3aHr.rii MD( cenaMn rloniBxa (l{A

nilHi.rHoi,{y 3axoAi). Bcinxa Eama (Ha niBAHi) i
prtlnolo bopreEoro r\rir. ccnJvU lo6poc,,1,1, I

Kracolo - Ha cxoai). roBepHlrltii cBo€ro BepuKIoIo
Ha niBAeHHnii 3axiA. ,4oBrl(lrHa ioro (B l(apnarc;(oMy
Hanp{vr\y. 1 c}o4 rBrr p 6op'roBx) Ha nisd"H ii
'itr\ia (Ao llomBRlr)) - 12 r . Ean6irbna lllupnHa (B

armnupnarc!rcMy HanprMxy, Bi! B. Eamn .qo

3Mn!xlt) - 6 I(\{
C\iaxe ftpxiro 6noKy. uo npoc.,naerLct a€ulo

BrrHl'roro Ha niBHiqHxii cxia ,Ttforo B3aoEX

npHnaHoHcb(oro po{no\r\. 6,nbm lnrpo(e (uHptr-
Horo 4-5 ftM.) i rorvxxe (AoBrsra - ao 9 rc1i.). iioro
x\"r 3i cxoay 3pi3aHr.{ii np!t6op{€}c}K.{M po3noMoM.

3axiAfie l(prno 6rro](y (npocrrraerr,cr Atrolo B3/lolx
EeperiBcbrioro 

^reprqioHajrlHoro 
po3toMJ') 6iJrLu

By3!rc (unprm - 2-3 (M.) i xoporKe - aoB'uHoro Io
7 rM. EnoK EepenBcLr@i lenpecii B r,ram HaraAy€

Kpvr u'.r.4.iyco\i 6r rbho r, I\nr) r uelnpov Ha nrBHli
Bir Jlyxai (x i 3pbaHHM llpxnaHoncLK t po3noMoM

niBAeHHo-'r2)iaHnM cerMerroM i tBnt€ co6oto (3n

r€onoriqHH!fl{ axHrnrn) naneon:rn6lcpv Hr vrctu
,qyxaHcbxoi n0rreoBy,'rK?)Hi{noi crpykrypr. Crp]{-
rypa noBepxxi rlvuaauenry B 3afa]}Hrrx p{cax
HJcr\ nHi, t3('l nprBepuxHHj,06.uLrh 6 rort ropclrB
(pdHoH rop V)xi,s"6xoi, - *u6t.tru nur.ta
(a6coDorna Brrcora (BiaHocHo piBnr Mopt)
craHoBrrb -?50 M, r B Hrnp,n st xa niBRi\.
niBHi'rMii cxi,q i cxia noBepxHr ilyHAaveHry
orryclocrLcr BianoBi4Ho fia 150 M, 200 M i 250 M

IoBexrfi 4JyHAaMeHry 6no[y Aenpecii orryueHa
slanocHo oyHAaMemv 6no(y ropcda Ha 200 M (3
3oHi repcrmy Eeperfucbxoro i llpwu8oHcllrcro
polnovrB i6co.oorHa v) r nopiBHcHo

nrIBno omcKJ.Tb(q H:r niBHic. TBHII}luH rd\i-r i

3axiA, IlopiBHroro'ru Mix co6ora crpyxrwy raHvx

6roKiB oyHcaMeHry, 3aylDstrvo, qo Bof,li e

nporrl.ri€)ffio opi€nroBaHrMfi crpymypaMn Jft B

nnaHi. raK i no 3amrL{o\ry Faxrnl, [oBepxoHb
,!)HraveHn Bruo'Ho EepclBLbKoIo ponov\ qrrn
ix po3,{inr€. qk 6yre noe3aHo aani. ue He

B n.rar,osxt 4rxnr. x .np .rHHeHo

cy{:rcHoro reoFrHaMi}Qro,raHoro panolly.
f conori'rHi nalri. Heolrkrrosirr
Crpvqrp, BeperiBcbrrcro rop6orip r rerarrHo

BnBqeHa pi3H'lr fl feonoriqHxM MsrolaMt
(Ha3eMHUu rllrorbHeBrM. DnxrnnM, 6lpinHrM) B

rB ftr(r 3 po3Bi,4oro EeDeroBo-MYxi€Bcbroro
jonoro-aoniMcra-qcBoro poAoBrrlra 16-1 ll CrpYi{npa
ropr 6eperiscbhol . cr,rlaHoto i B n r,rHr. r B po.pBr

po3plisavn 3 3Hl'rHnMn 3rlfiltleHnrvn ropr8osriB. H:r

3axiaHoMy cxrri aopri qiTko Bx.qij {mLcr polpr.{Bx

clilrAo-po3cyBHoi rjlrei{rTr,rxx, rrj nepenrHarolL
ocaroBr foBmr .i)n ro rrerBeprrfHlrH\ 3ir(MnB
(rarloft i rnnx) Brjtro'rHo iT')rdrc]! cBoiMx (opeluMt,

.qo ioHn ScperiBcLr(oro MepnrioHarLHoro po3iroMr.

hpr Hu\ ,llr\o BH{}ro po-pxB.
na:riHH rKoro (20300) i 3MiqenHr Bucrloro (prnir
BB€p^ BK!3uoru Hac\ts ftrfn neBH}j}

'{ac BiA6}tsaBct B qanprMKy [pt{6-rnHo 3 ra\oAv II)
cxia (oqeBnqno. B yMoBax BianoBiasoro cmcw) i
(ropra 1 iHnfflrn npoqecaMr) cnpl{.Ml s
,!opN\BaHff BepuHnHoro l'\no. a ropH bepenBlbr(or
niBqeHH u -\ti. da(i.rroN JKx-roBI\ \( nnrR
(oco6fl{so BUpar€rfl.{x B crlyKrypi oyaaaMeHrv)
cnaAae Ao nprnaHoHcL(o.o rnn6fiHtroro po3,1oMr

[11], cxi.lHnt j niBHr.rHo-cxiAHrii crr{nn raxor(
unbhov:, 6nor,rvu 1 pi.lorM HJr!{.roM ooBep\oHL r

fpaHrub nopiulrrHo nnaBni re 3Horryrorbcr B

c'ropony SopreBclKoro i KBacoBo-3Miircbrcro
po:.,rords. Cryyrrypa niBleHHoro cxnnt. ,{e
BerlftrtfH \cr\niB rrcHDDcr6!F
roprBoFriB HeoreHoloro .roxrTa ( 150-250 M no
rurorxBr. :160 no noBep\Hr 4i)ruaveFrJ, ro s.p\ri\
(80-100 r tro noryiBni seorew i ao 50-60 M - Bn{e)
cBi!.rrrh- 3 orHoro 6oRy, npo re. r{o s 3arat}Hor!
HeoreoarHaMieslrii peruM r1'r xaparoep4yBaBct
nocrYnoBtrv Bur\-jyBa(I6rM (erflpy cTpy|(TYpri ]
po,prBJtx crJlo-po'c\BHoi rdHeyr DU.Jr dd ri
niBAeHHo\ry (pai. a 3 iH Joro - rtro crpyrrlpr
3a3HaB?rnn ofiycroHb (MorclxBo, B paMox lcloro
periotfr qn cv5perioHy). ocriftr(x BepxHi apx
ocaroBnx nopiA oopMYBarurcl B YMoBax reprrreHrrofo
n6o ^flrxo8orhoro 

pe)r.llvlB oeJroHlrontr\eHHJl I

noanrnoBo ix fioryiB]rr 6yna roprsomrrLHoro
BpaxoBlao.rn HarBHicrb aHarrori'{nEx ocuoBnx roBDr
B crp\xr\pi HcorcHoBoio qo\.rr urqoro prron. B

(\sln'ro.r ui !rr cBi F r6 npo qxr, eHr-.h

t2t3



HeoreoaxHaMi{rm nporr€ciB Ha .qafiii repnmpii 3

nocn4oEHMvx rv)H.rvH 4{3 omcKrHb r nim rb i 'B4p:DrcnnM x, r(!o\{l/ QoHt Myr[rurqnorbH{M
ni.qlrrrrM ca.voi crpyKrypn rop6orip r.

(DnloihHxi tr€r$M |iAnor€nvn"rLH r nnouecitr"
Hd ftopticl h cxruoBol nprpolx +opMlBcHr{r rcrvniB
OyHAaMerry ra po3pr.rBiB ltrapi! neoreRoDoro qoxna
nrBreHHoro i'taxr4Horo c\nn,B ropH EepeflBcbkoi
ro30pqru raKotr per\.rhralx aHrrir) {i.rloiAnoro
peI\nrv nph oopvvBdffi V)xi.Bcbxoro (mBacHHrH
cx![n i ri4rinc{<r leplmflllloro xyfiora ropH
Myxi€EcbKoi) ra EeperiBcExoro (3axraHnii cx t
ropn) 3onoro-noriMerareBnx poAosnq [ 1]. O6nrlBa
poAoBfiEa oopMyranr{cr uruxoir po3xpHcmni3arrii 3
raprrrux DM6fiHHr,x OrtroiziB pi3l{lrx 3onoTo- ra
noriMeranoBMicrfirx corcii. Po3con[ riariiMar c! 3

rnrr6fiH no Billrprfl{x, reoAftHirvirrHo ah.rr{BHtrr
po3noMax i npn 3sur€Hni rirpocrarr.r'moro rncxv ra
oxoJronxeHHi nepexoAfinrr B rlaclHeq ii cra!. Ha
oLHoBi BiroMtl"' ftnporep^raBflrx napJverp'B
Kpncra.fi ]arrii p[Hu\,oneii Loocnu]heHoro Br, cn
ulr\ .onet B o-oflfl rornlx I p,,sr\ r,Tl6xH o).'o
BcraHoBJIeBo nou.rbaqiro .nfi6ruflflm nar€oi3m€pu
llll. ,[a}Il ut1\,qocll?ne ro B pr]roHil\
iHreHcrBHr.rx i reoAxfiaMi'rr{o amnErfltx po3pnBiB (no
rnnx HarBrri 3Mi[reHH{ ropr3oHriB i 3 rMM
noB r'lalo p\lHi Tinal. Kolpr rt {drmL cBoiMx
rcperulvn Ao npl{nanosclltoro (riEAeHHnfi cxur) i
EeperiBcxorc (3axi,Effiii cxrur) po3noMiB, nareo-
irorepvft eoxorxfl, Hr 8U-l0O MerpLB BrEe. Hrx B

paiioHax 3 HenopyueHoro crpykryporc nopi,q [11].
Taui naneorcpvr,{Hrdi pergtrrl rrir va Micue
riT,xJ, 'ra \ voB 4)ne rtfreHcHBHoro BrHoc\ o.LoijiB I

BunoBuHoro nporpiBv npurerffx loH vacxsis nopir
(BpaxoB).roqr renno€MEicrL i renrorpo3iaHicrB ar.rr
rlopia), a qe, B cBoro .repry. 6yno Monfi,rBo rinLr r B

wo3a\ po3rrry i porrgrrTocri qIIx po3pr.rBiB, are ar(
Hifi{ He B vMorax crncRT, OT,Ke, srcitoBon npo

OopMyBaHHt crpvKrypn ropr B€periBcrxoi B vMoBax
ryllorrHoro nilnrTrr 3 po3rrroM-cr {4oM no
poJpr.Ga)i v ts?atroBy\ nrs-rHHM rr ia\irH'x
racmnax niAreeplxye$cr i r€oxiMi.rlrnMlrAaHnMn

IcoMctasirlrl. CKfiAo-po3cyBHa KiHeMnrrfi{a
polpnBiB, qo oror4'lorE Klnoltbrie ni.Uxrra (r
AauoMy pa3i ropy Eepe.iBcrrry), Mor(e 6yrn rorcrefia
3 ro{rn 3opY reoMexari(x 3eMHoi rcpn. tx.slo
nprdnr'rn, rqo Ao rorHrfty niAHtrnr 3eMRa ropa 6yna
piBHoro (a y BnnaA(v reocrpyKrlpn rop!
EepetiEclKoi ue niArBep.uqerbcr reorori.flrnMx
raHrMH - HiuBHrcrm B cr!)mpr Bci\ cJ{H B ropx I

aepuli${oro rynona BepxHEoro ropBonly
rr€rBeprsHHnx ra.irEox i rnlrH, rru{ii coopMyBa}cr B

yMoBax repnrenHoro pimrl{Itrroro ocaAonamnr{efl-

nr). ro Ky[onLHe rianrfi, - 3ayTT,t qacr Hx r(opu
po6mb llo ,arrurHxy ropx Brmvlcrloro. ro6ro
AyronoAi6HoFo 3a npo4ineM. Ocni,rLX!1. AoBxfinir
AJ,TI{ 3aBxAfi e [oMiTHo 6ill6ll1orc. Hix AoBra{Ha
fi rflro'{oi xop!r{. to o,teBrrHo oJo , cHd Atll'rHxz
rcp]{ 3a3Ha€ po3rfry, rruri TiJExx qacmoBo Mor€
6wr cxo\rneHcoBalodli la paKlHoh nracTxqnocrr
noprn. KFv roro no flepudiepii crprnlpu. roeno Hr
ururdfta\ Mrx uelfrTa,rhFoK! o6ncc'lto rff npfi(.rnneHl
HanprMneHi Blepx ocrosHi reKroHr.rHi c ,ru. uro
ni4.iMaror! AaFy c".pyftTypy) i il xolfrlpoM (Ae
nprrrarcHj ri,r}M Hcnpr ncnr BHx, rpJ.BirduinHr
clr,rx. qo airoT6 m Kopy) BfiHr{xlror! mpu
rrpmHne,lco Hanprirnerrx cEr! sxl pa3oM j
posrrryrcql{MH flo narepari 3vcH rrMrl cnprqm$orb
cKnlo-po3cyBHi 3Mirqellnr IIo po3pr{3ax. jlruro x
Bpa\BrT !,. lro B 3ara,rrlHol!{v 3eMHa {opa 3rftapnaTrt
[epe6yBa€ B cmHi crncRy B anruepnarc](oMv
Hanprvr!. ro c)\r:r BrrnosrqHn\ TeraoHreHrr fli. i

c n. tIIo 4opvlrorE xynorEE! crpyl(n/py ropli
E€peri8cbftoi rKpa3 i € np]{.lnHorc roro, r4o
nj3AeHHffii i raxi,qHrd cxqnn ropr nepe6yBarorb ]''
c1afir rHaqHoro poflrn I po{rreuoBaHt qxcnc'Hfv;
cKJrlav fi . a crp\ Kr)?u cxlEroro . mBHi.rHoro -)ir rr B

c4rpMoBaHi B n{oBrx nepeBaxc{o noNdpfioro crficxv
i xo.{ ,I';r.o'r MaiorE HeMaro po3pffBiB, an€ 6e3
3EavKl{x 3vilrleHb roprBoHrir.

lcorepMiqHnr'i resetxc.
BanoInBLiM ,lrrt po3yMirur rEoAnraMinx paiolrt

ra ii npn.trrH € anarrb reorepMi.rHrrx AaBI{x.
l{aBeA€H}rii Bnrre ananb qrrroi4roro perMMr
rinporepMa.rbrflrx npoqeciB Bfta3ye Ba Bejrxry
reorcpNriury aNrnBHicrb uboro paiioHy B xeoreHr
npo ue ,r. -Biryn6 iHr-BHrc-r! Nr Brxo4rB
ByrK'HoreHH \ noptu. no\oBaHr nancoB\JniHi.rHI
crpy(rypn ra iHrpy3ii ocHoBri!{x nopiA. Brxo,ar.ru 3

(,'ruKn rcoT epvr,rHxx r repMoMexaHilrtllr\ npouecrs.
BIracHe ftorrAymnBr ii rennonepeHoc (nopr.q l
nprMfl npoHnxxeHHnM no rrrj6nHHnx porfioMzx
ManriiiHnx po3n.,raBiB) a rar(ox rcpo3pr.{BHo
B3a€ onoB JrlaHe 3 yciM qrnr fipoHnKHeHHr no

"?iurrna\ f\ rBoprcBaHui BHJLairon Dor,rprBv.

po3'rpicKyBaHfir 3airrr o'isx B}Iqe rop&3oririB nopi4)
rrp{.r x rnr6r.rHHx\ qJ ooiaiB r HalrivoB'pHrtrlB
lr.epenoM ,eoltiHrviqrixx npoiieLtB B ubo^l] priofil.
npoBeAeHe B.B llleBqlKoM 1261 MareMarrHfie
\roae-rlolalrnr qnx npoqeciB 3 3pa{rlaHHrM ,B{rr
rcp\ronp\)r(HoLrr. :rHoMarbHr{\ rcn.loBxj\ no.r.B I

rt|epJrlbHorO CTr,rCK\ lmo BrfrBopro, ocHoBHr

oco6ftrBocri reoAnHaMi'rxoro pexqMv kopl{
3aruprumr) niarBep&rro o6rpl I'l.oBafticrb raroro
B cHoBKy! mpuMaHoro HaMr 3 3ararlnxx Oi3r,rrtxHx
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MipK)ts4H6. PBYrErar[ ra(oro Mo,lej[oBaHIUI

ni,{rBepa,i6'ro{b lpoBere]fl{ii HaMx aHamt

reoMeMHir.n {i€i E€periBcbKoi tryron6xoi crpYltrypr
i Er.a3]mrb FIa HatBHicrb B npr'rnosepxHeBroi aPirx

l{oD mKtn\ reorepvr{ro ah-lmHJlx pafiofliB

iHlepcHlrr ,oH \loH pontrvr' flNi. u re,{no Bra

r$$(PerHoi reo.4rHaMi'rfloi o6cmHoBt(x (a6o. iltalsxe

I{arqr{n. Bia 0a3n flpouec}), Kolqempylorlct B

ueFrPJ rbroi 160 nepr4'eprnHi,
Hoi crpyKrfpn. .lr1 MirDmrtr 3 pfiBm(oM npo{ecl
BiA ueB?y ro kpaiB Ueii ocraHHin BrcHoBoK Ko-

peLnoH{!cf bLq 1 pellnbl lrav}r rcpvol)JpoxlMltrHH\

,roc rirDr'eHb npo npouecx +opv',ts nH, 6eperoBo_

Myr.j€Bcbxoro poroBflrqa u ll. a npo qq;rcRJ repMo-

reoauxaMtrry aKrliBldcr! fipy(rypu cBra4rrb i{at!'
Hic-I b B roHr BepUrJ,Hri ropu Mw'BLbhoi rHrqHoi

(re{neparvpr nopu noHrL4 10 C, rcvneprrvpHo'

afioMarii. rKu '{irRo oircy€rtct Bt€ lla prrtll maorn_

Btr ropr lHa rn$6rH3\ nopt'qrt l4r' \r Bro reFHni no-

BepxHi. rop 3oHr tlo Bepenlc!(oro uaxrHo'o

HeorconnHanrir([
fli,[cyMoB]'Ioqt! Mo)Isra crBeplzqBa'I4 uro

yapaKTep polprBis I Bi-rHocHltx 3 rsIeHh pilHx\
ropn3oIrria (air .aoHeorefioDoro ( rcpcBKoro BiIq)

{\ 4rrMe}{rt Ao scpxr$uro ropxtHn qerBepru$Hri\

rr:rLok r Irlxlr) B srp!nlpi ropH bepenBcbior' 'r
rirKox aHdni3 3ara,"rbHoi reoMexaHiK{ uiei crptmYpfi
nol(a3l'rorE. Iqo Ha 3rxiaHorrry i mlAeH[oMY ontHrax
rBrrHocHo BepExHfi ropx' npH 0opMtBrHHi uhHoi
fipyKrvpfi B ocHoBHoitry Ma]ltr Mrcqe npoqeclt

lrnFryB:rrar B {eHrpi crPvKrypx i cI(IuHi npouecu

Ha hpxnax. rorr qK H'r c\rtrxoMt I niBHl'rHo-c\iqflorr\

t.'Jrir x crp\ r(lypa 4iopv]tsa ra-t B v\roB r\
rrepeBDKi{o\oro no{rpHoro cruci(J lnn6nHHuNtl

nepuo@,rrJrH,i {r uboro npouel\ 6\'ao

rDoHnKfi€Hn 3 BepxHhoi Mami B 3eMW (opv

MaHriiiHr$ po3nnaBi! [25]. tre cnprq{Hn'ro

caMoBiarBoplolaHlrii Ha lce Bullnx ropl{3oRrax txo{a
r neBrflu cna.OHHqv \r.urri,6rB) npoueL /rr Bi€uir
rcpn (po3irpi3, poltilxpelrtt', cnn BaHst'

Brffy.ryBaffu (rynonL(e ni,qHtnq), po3rtr.
po3yqinbnexHt. po3rpicnYBaftHt 3D.urjroqtx Br'rure

apiB Ropn) 1261. Uen npoqec noflnptoBaBct 3n!Bv

Baeps. ;rx no renHoi noBep\xl (.npo uro cBitrl:lrb
B'Ixoalr E][KanoreHHfl\ nopu I ']ituproB'tsr 3a

aar Mn 6vpiHHt ra iflreplperanii rpaBrraqiiisnx i

reoMrrHiTdlDi aHor{ariii noxoBaHi lta Heserl{xfix

rx{6nxax (l-2 KM) naneoBvfiraH'rni crpyrrYptt r:
iBrpy3ii ocfioBifirx nopu) i cYnpoBortryBaBct nft

{a3oBaMx nepexoaaMn B pfuntrx rl{Ilax nopu. ra( I

npoHnr${efiIrtM no rpiur Hax r po3noMax raptqrx
.-rArt*r- O*";,qi' v Bepxid rop!$om4 ro6ro

npouecai{u. td B 3Ha.IHiti MiPi ni,[rpltM-vBanv qeii

penqM nrrllBi uii ! Mr'tqrjroMY i, Morc'InBo, e

ocHoB{uM (naporepMaDsnn nporpiB) rcHeparopoi{

cylacHoi rcornHaMi'IHoi arorBHocri paiioHY

OqeBrgHo. se BxnaaKoso ABa (Pxjra

BeperiBcrKoro ropcry UBa nan4orn ftYronLFr{x

triaHrrb) po3rauoDarfl B3,qoBx rla!$1n!E aKrnBfinx

alp}lnanoHcLl(oro i BepenBclkoro po3noMiB 4.1rc
]a HArBfii eltcneHHi po'iyurrlFeHl I l-purnHyB,rl

'oHlr 
r:r po,pHBH. no {h11\ r<rprrr \t:rrMir I rrq6HHr'

4).i{oi,ru vor.ru ,rer(o nuHlMaruct 1 BepxHr lracr_nH}t

rcpll- cnplrll Xaoqx 'lil parfrnox repN{onpyxHllx

npouecrB { {J Bhi1nHtlv Bnue ve)ia$ {Mr!|,{l

droprryBrHHi l! nonLHux fllnrlJl$ JoKpeMr'

Hr;icnprrr:1]rlisri YMoBn a]'t OopMwaH{t
niBHi.rHoro Kpnna ropflt' (BAoBx EepenBcbKoro

po3i-1oM\) crBopsnlct B flepio! ilrlepcii ro(,nLEoro
rercroHoMarMarfi\Horo npoqec], I{orl}l 3lTlixna

amftBqicrb JlytraHcbxoro naneoByJTuHa, 3oEa r(opx

tsasrojro Hlolo noqajlu oxoxo&lqBaTxct, crucMTxct
i BnHHnaloqi flo nepr{Oepii po3rtr}aoqi 3lcLqnt
nprl3lenu ro oopNtvBaExt naBKoflo In€i crpyr$ypt
Ga3iKinb{eBoi cItcreM}r peroMi} i AYnr l(ynoj]-bHnx

niaHmb, Bxn By ro Hux MarM (mp"r ApaoBo).

Lli eucHosttri KopecnoH,{alorbct 3 pe3ynETlra &

BllBrrefilrr craclrrl\ ae$opuauiii MactBy. L{o

npoBolujrnct 3a ,qonon ororc r{BapqeBoao

,rc{opMor}aq)a B urrorEHi Nell. po3MirreHiii 6irtr
niAHi&I(' nilaeHHoro cxIIJIl BeprnnHHoro qnota
ropfi Mr'td€Bcllloi. reo?rKYcrlf{HllMl{ aarr,lMt lrr
peljrbraraM ix reorrexaHi'Inoi ilfepnpflalii).
oru{MaHI{Mn flLlqac oardropHH}lx pextMrax
cnocrcpe)r, Hh B rxronbHr Nj.2' rNll,. polvrueHif 3

niftrixxi uboro cx!(l\'. ?l ral(ox FroA,rqcrBcx 3

rrr.r.rLHoro -xevoo crra-Hofo rcol lul\{1lIHoro

perfli\ry 3eMHoi Itopt 3alt2pnarrt. OT,(e rIotKH0

rpo6rrr11 B/-HoBor uo rnfix riprr.'rcp npouecrB

36epiraerbct i Aolflfld.
HoBiTHtr i cvqtc8a roonnrnMhra.
IlpoaHarri3l€Mo Tenep I(oMnnerc aalrrx trloao

feoMopdo,rorit.
Xoqa noporh oclloBoro qoxnd uMir

nepery(Bae mpcroBy crpyl(il'pl oyn,qa-uellry
BeperiBcl(oro rop6orip t, € ayt(e nlacrftqHl{vn
(oco6,I'l3o (aoniHn ra aprinirr) i Maiixe riBe.l1lotor!
r'{6i{HHr remoHrr.Y. Bce x aeru,j1BHl'lii zHanlr

rcorr^p+o rofrrx\ raH \ {oco6rhBo
pe3rrl,rrervix aelxftll)plBaHH, (ocMo3Hi IsB [6] ra

rhulr\ru .raH vrll Io so:ilc BxrBlr1tl o.HoBtsi pt.v
tsoBirHboi r -IIacHoi p:inon i LrMoio
rop6oflp r ftocoBHo lrlroro plliroHv raru aaHi

H:lBe,acflr Hx)Fre p|l'tov I Llll{rlvfi nDo (\clcHi
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BeprnKrnbHi pyxt{. a crocoBHo rop6orip t
po3r.urieMo i\ ryr aeranbrriue AHani]
Mopoocrpyr$ypx oeeMrD( rip ra ix cxrtlB Bro3ye sa

re. Ino rlr i tapir Bi46]B.Do1hc, rmBHj
reolrHavi,ini npouecH. ue6rnburoro )maanoBaH,
Bi.q norcpeA$ix. Ta( v crpykripi noBep)ari ropn
My'.isc!rci (B. EeperiBcbtroi) {irno Brritt€rbct
oflaHeu6 Rac)Bv. rKxl, c+opvyBaB BcprxrHHrt

rynon ropn IlisoBo.o.Ai6fitrii BnBafl Ha niBAesoMt,

cxurri qboro (ynona 3 Kpl.IIrMv orraHraMn (ry]'rs3lra
cxuniB,ro 5060) i kiw fl{nM ocxnoM Ha niBAel{no-
3axi.4BoMy 3 r$rx (Rpyrr.r3sr Ao 10-800) BianoBiAtuorB
Br!4elE{'l'poBaH"v Ha depo0oro*'I'rl\Jr',oc:nn-
r€nnNr reonorir$lo ,.tBoM ar(TxBsftM po3noMnM

GiaroHaEHoMy, {n!ii ci.re crpvr$ypy ropn 3

rIiBAeHHoro 3axoav Ha niBAerflflrii cxi,q qepe3 Bep-

uIrIIy. i paliarrxoMy nis,qeHHo-cxi.rHoro Hanptnry).
rd cxo.qirrlcr nirrl@Boro B paioni Bepm{nn ropt
(nptr6.rl''Ho l5(, v niBleHHrue, l,l. Upo r\
alfrrrBrdc1_[ B M&HynoMy cBiIcflrr] HarBHic* B 3oHa\
r{fi po3r_IoMiB 3ojroToHocHqx pyA}rnx rin r.rrl6l{Hsoro
qr,Torrfioro nolio.]/l.eHu. irHo\rnrbHo Bllcor.xH
un6uHHrdi renioBnn norir( B 3oni ,qiaroHan6Horo
p8noMy (paiioH Bep r{Hti (prc. 3)), a c\"{acna
ali"rrBHicr! li,qrBep,qrqerBcr aaHrMr Haln}rx
pexnMHlix reoaxycrfflrHHx cnocrepencnl (pHc 4).

ocKinrK! caMe B 3oHi ainroHaJr6Horo po3noM! (Ha l0

urorbni, .qe rypKn qe B 17 cr. Ao6yBarlr 3onoro B

py,qHnx rinax 3oHIl t$oro po3toMy) 3Haxo.qtr6ct

ry,fiKr reoa[ycrr]rHoro xoHTporm. ueii po3rrolr

.mBna4a( i pe6pov crp\Kr!pr (Hir crrfr.v ri
nlBaeHHoro i'rr\iafloio rr niBHi.rHofo I cYLmoro

cxmB) i rpacy€rcr r)'r tr( r{a mH6rllri (3a

reono' i.rHrv, rcTp\ rrlp:r p\rHrr
EeperiBc6(oro po.xoBHtrr r' iiHHrr'. rrr H.r

fioBep\H { 'a 'lJHH\rH reu {rp!BrHs :epo'Hi\4r.rB i

reovop+onon,iHHMr !,,HrvH ror.peva lvrHi\r11
ropr:iolfla.rbHu\ i Begr .rrsHHr npoqJflB .\, rR

HaqBHisrKr )$\nts irn.r nori6Ho r\ (,rrrH:,{r'1

leprltr{arbHr.{x npoqJiniB cxirjB i HatBHic*o yn"tniB)
trpoqB,r-{{rb-r rcoMop4ronori.rHo I H1 repo rHrvri'r)i

po'iprlBu B crpvFopi oc roBtt\ rosul niB4eFHoro I

tari{noro $isriB ropr 0ro Bhirr\. Ha HUtBHicft 
'Koltqempaqirc B 3oHax I{I{x po3pnliB B3aeMrnoi

Beprr(arrlrfirx 3MiqeH] AinrHoK ql{x rn}q npn'IoM!
r xa6nr,r.esHrv ao Beptrltnrx lopr i .1o

aiaroHanEfioro ra paairnEHoro po3no]\IiB rtp]'rx3Hir

c\l.rruB, a mxe. Bi.erccHe flePeBrureHHJl !r,l-\ ll,rrHol(
,posr orL. ue cBinqHrb npo H.LsBrucrL pa,oJ,lL'lo-
npo.vcHeBoro r1 fipHlpoqeH[Mn ro !iaroHa.rLHoro i

pc.aianhHur povoMiB lorra\IH oco6,1r-rBoi trt! trBrtocr.

rr.i tlopMyorb Aeuo 3iprcno;1i6Hufi B ntaHi pe.'rb€4r

ropx) rynonEHoro nraHrrrr uiei reono qHol

clpyl(Irpff T aKox i B noBi, Hix pvxax.

BepflrftLnLHi Dvrrr.
Cy6De osap'Hr,rii lIpo{ec. Paiios EeperiBc[rcro

rop6orip r flepcrxHaerEct niHi€$ noBropTloro

HiBeitroBaHHr I rer. rto npooijtro B nok-EeperoBe-

Ko.[H. ,iKxu npo\o-1tlb B raoBx( ta,lrrr tllx l r

qacrqsoro 3a:{KH.vroro nodrosy Ear€Bo-Beperore-
Xrcr-MLr(rlp 

'-Bo 
rose u!-C Ba.uBr -V\ Kd,ieBo-

EareBo, Xoqa HiBeruoBasM npolo,4xnncr ryr qe 30

ABsrpo-yropunHn (1882-1891 p.p.) i r{exo-

CrroBa.Fr{Hn (1924-193? p.p.), are ix trjcrh (txa de
Bi,qn$jrana c.fracltrIM BnMoraNt He ao3Borr€
nosnicflo fioltraarfic, Ha ofprdaHj aaHi. ToMy .qrt
aHrrir\ cl1i,rcHr\ Bepn hllurLHnY pvYiB pariom
urropHcl.rho raHi nomopHrfi HiBc.roBa,rL r,r rcpror
1948-1980 pp. [5. l7l (prc. 3.a).3a {ni{!i AaHuMx
(A1.,lff{lla rcniroA} 

'{isernoBanHt 
ro ninii B}dox"

EeperoBo-Koclrfi . ,rlia npoxortxrb B3aoBx 3a"rtHrqi)
B p$fiofli EeperiBcB(oro rop6onp r BiA6yBacrEct

Bfipar{eHe 3Bo-no!e ni${rT.rr Benllqrnorc Bia 0,7-{).9

MM /pix (B Eerunr. Ao6pocinin) ao 1.4 MM/piK
(EeperoBe. B.Eanra). To6ro na;6inLul Benfi.u{Hs

niaHJnrr BiaMiqalorLcr ca\{e B 3oHi EepenBcB(oro
Mepx,qiofian6Horo pBnoMl ra 6nor\y EeperilcLftoro
ropcrr (puc.3.D) Oqe3H.{ro- Ulo uei opouec neBHnM

ctrHou noB ll:rHxil tri r c-v/v roP6onp trv. raK r

ropcros/v nirHlTrqM +iH-oMeHn B uoro o.HoBi
A,trx(e Bp.rxoBuo.rH. oo rop6onp { B penD.+i AeHHor

nosepxHi repeBlqy€ oro"rYloqr Er3oEuHn lla 260 M

a Bcr iioro noBepxHr, Brolo'{aro'rx Bepur{Hy, nonTfir,
uapo gErBe?rm{Hnx ratbolr i aJI}Ix, yT}opeBxM B

npoqeci MinrcBoanoro repnreHHoro ocaaofialronft-
lrcHru, vonarc ourH lr ceperEo urBtr-8dcrb fiilrbJTlq
ctprl.npu rop6onp u rr ocraHHr cmHr ruc,rv DoriB s

'i 2r' r Mll,p". { Bpa\oB\ro.iH Hra.rb}n unnilrH'crh
'eorxHir!r'rHH\ npouecrB. trcr npotB.uC-Lc{ rrro.K r

B reo.ioriqr{jii 6yAoBi EcperiBc6roro rop6orip r. B

KoFbPelHr r{eBenrd nponir\A rac! lrBrrl.ocri
niAll',rb Morqr6 6yrr B KiitKa pa3iB 6i,!bruxi{l{

HaroMic$ HeMa€ Hi4srx nt4c,aD llolrHprosar!
Bttl'B'eae 3a aaHrrMlr HiBejnolzr$ IIo npoqJirro
'rBoaoBe riunrTrq H:l (IiaqHo 6tDufliil paHoH

(BKoo,raratBr cloru ronr4Y p T cH ra npntcr ri

repmopi; y.op4l{I {). tl{ Ire 3po6.qeHo CoMoBni

it5l nposereHrii HaM cneqlarllHo reoMopoono-
ri.rHriii asari3 pi3Hax napaMerpiB pe,rh€Oy i

ri.rpoMeperd (3oKpeMa. roplr3orfl'arr,soro pncyHrll ra
Beprr{ranLHlrx rpo4iniB pitr Eopn(aBfi i Tncx)
noKa3aB, 4o aarre 3Bo,{oBe lli4fi.[Trt rox2rl3ye$ct
rinrM B paiioHi EepenBcLl{xx ropcriB, Maloq! B

nnaHi B[rffrH]rf BAoBt( mpcroloi 3olflt, 6rBrK!' Ao
enimr.rHoi KoHdJ"vpJUUo r nr€ HelHiqHo (Hir prBHi
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se 6ir6ue
Bopxarx B

rop6odp r.

0,5 i'6r./pix) 3acim€
3ord Ea rilAeH! B14

pycrro T{cH i
EeperiDclxoro

Jlo$anBrud fipouec. B 1964 polri B panol[
SeperiBcbhoro leMnerpycv npoBo4ynoci nncllo3e Fi-

Puc. 3. BiKoqi (a.) rta s nepioA nin?nmosKu Eepeziecbqon 3e tet WLy 1965 p (6 ) sepmuxatblli Wlt 3e xol
kap1l 6 pa oHi Eepeziechkaa mp6arip r.
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Puc, 4 Bapia4it ?zoaky.mu\wx napauetupie, 3apee.mposaHi e acuqi nopib ?opu-Mvtlcie'cbKoj Eetukol
Eepeziacuat) ntd wc nepio&e atcnnai"aqit tricqeaozo cerctuonexmoHir\ozo npoqecy 6 3axaPnamni s 1983 p (a )

i s 1989 p. (6.).
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f{.4!rs.\ora I (l) /2000

BerloB)Hru Iro niHii BHrroK-SeperoBo-Kocrfiq. flcl
npo\oruB B1loBrr qnirHrui. Orr(e B l96i pollr
nreff '€M"erprq i,rBurnch vHrr.41hR vol(n"Bicrh
BflBqur!, BeprrflQnbri pvxu B 3oHi iioro riArmosr.r,
tuo i 6)no eo6ncHo 12'. 2U1. lardnh}{n aHa
orpoMJ,r{\ pe r\ rT,Td fiB nol!8aB. uro 

'a 
uei nepioA

Hr rpo,liil' v:r.rx r4icue rqrepeHtUyoB,rHr Lr

BeJrr.rtMHoro i lHaftoM BepTr, *tr'r}Hi p\xx aMn,riryaaMx
ro El v . oloo.r}lBo prrr.o BxpureHi B pri{oHr
Feperose. HalciaaeHHr rxrx p'fxiB Ho BnBqeHy 3apa3

Aeran}ry rekroHir{nv crpym}py 3einoi l(opr qLoro
paiiorry Ao3Bonr€ npocriAxyBarx noBe4Hr<y oqeMnx
6noxiB xopr nia qac niArmo3nx icaMoro 3eMn€rpvcv
i B c!(ynHocIl r laHr{Mx reoirh\crul(n. ceicMorori.
rcorrorii ra reor{opoolorji Br'3Halrfnr toro

3a aal run nir nosairHJr Mn 6a{Mo (prc. 3.6.).
oro 6rok Eeper imbror ffnpe.ii ra3HrB nrcrur
3eMrerpycy npociA?rHm Bejtr{qftroro Ao 2 MM, a 6,1oK
EcperilcH(oro ropcry - ni.uirlrr Ao 2 MM. npnqoMy
qe oc'iuH, nrb'{r B lQixHix fleproepipH'{x
niBrcHHr,i racrrlHa\ 6noK) en$oH Er|(lfi r

.4o6poci r). ae npoxoanB rpoqrinb HiBenoBaxHr a
caMa cepearrx .{icrnHa 6notry. Bpaxoqm'rn iioro
cy66ronoB! crplmyp! i npoaHariioBaftnii Bxttre
reoMexdHiqHnii pe'(lrM. nianrnacr. o.reBnaHo. 3fia'.rHo
6irBue Ueii BncsoBon niArBepAxyerEcr rirrcr(
perIrTLIniJirH feo\re\1Hl'{Hor r tcolrH:tMiilHo
iHTepnperaqii Aarfl{x Harunr 6arrropi.rHfi x pexxMH}tx
reoarilvcTrrHr{\ cllocrepexeE.

f€oaKrc rrqrd d i.
IlaparrerpnqHi ceiicMoreo0rrcrnHi rocni4rfieH-

ru fla BeperiBc6(oMy rop6orip i npoBolrrbcr HaM!
Bri€ Ha trporr3i nonaA 2{) poriB i 3a qei qac 6yro
olrpnMaHo A}xe B:rrcrxBi rr, reoaqmMi'rHfix ra
LehcvonporHofi nrH'|]i socjltl/FeHb B,tria.u I

BIrB{eHrxr reo4rHaMinr, llboro paiiony io(peMa
pe3yrErarn [19-24].

B ocnoBi aapaMeTrflHfix caiicmoreor rlcrfiqHfix
MeroAiB ner(xr[ npHpoAHa napaMerprfiHa res]o-
,J!rn EjgIb r HeniRirinil np\xHrLrb Irpcbr, \ nopi,
rxtr Bnpr/\r4bca ) Birov \ $ne)$ocr'f}i pirH$)i
rrp:rMclpiB THnIo.roi \Bu.rr iroKpevr. rBnnr(o-ri ii
rclnnper{Hr R noponax) Bia airoqoro B uux nopoaax
Tncl(y. Tad BnacrrBocri ripcluDi nopiA cnpr'rx-
IU[oTr Ao rom, luo npr{ ]oHIyBaHHi Ai,,usM N1acnBy
nopra ffprr{fioK} xBknerc nrpavgrpH qr"i \8tr.u
(3oleeMa. uBngrdcrE ii nouff+eHsr B nopoAax. a

oT,i'e i drr'Hr rviHror.orbcn BunoBiAno io ,vrH

Hanpync Ho-ae0op v oBa Ho I o slitrl roHAoB.rHot

AJttHrclr Macmy. TaK np 36inbremri ripc!rcro
rr{c(y urB4lrocrl npyr(Hr{x xBunb B nopoaa)i
3pocTalorE (0a3a 3Mer{tweTEcJl) i HrBnarft Po3po6-

rlefij HaMn DIICOKOIIVTJIIiBI MeroArfidr Henep€pBHux
n!'paMcrprf iHur ceiicvor eoar\cl nrHxr !ocnLDheHL
'ra BiAnoBi,IHa lr{coftolo{Ira aruparypa lo3Borrnn
,qerarlEHo BxEqmx clle(Tpa$Hoilacoty crpyKrypy
reoaK!Lrnftx)i Bapiauin I o rrr€ I BirnoBiIloDi rviH
r{anpvr@Ao-IeoopMoBanoro craF! (ampotlloBaHrni
MacsBiB nopiA. Brc.trolamlrr.r rerooHicHi. np}n..rrsHr.
Rp{noBir:r iH r cl.rarloBi 19 22. 231.

Ha ocroBi BH!.rcHoi 4i3rr(}l HenrninHoiupr-
verpnltHHx npolcciB. pelYxbrariB cneh"rpartuHoro
aHa.rir\ reoar\LrH'rHrr raHd\. rojeevd B -!.lnrioHr
npmnrrBH,rx xBurL i pe3ynhr..riB nerpoqrir,rlHxx
.qoclilrr€HL ripclKxx nopiA 6yno po3po6reHo
M€roa]lr\, reovexaHi'rHoi imepnperruii orpurraHrx
nnpl\ierptrnnr\ cer!voIeo.ir{cTlrtrH}i\ IrHx\ I

npoBeDeHo leove\irHi o rHrcpnperaurn nposr(Hu-
rio3nx arroMariii. 3orcpeMa rnx, rlo 6tro
riipe€srpoBaHo ni,srac 6araropi.rHrx por(xMHrrx
c rofiepexers B Erona N .2r ,Ne4, porworeHir B

nljlHlrolrl IIIBAeHHO.o cxr.{nli BeprIIn rHo.o ft\/nona
ropr \4vno, Bcbkor lle-2 {l Pe* rLrir urr
Joc ri,DKcHb cs -r.i.rrb npo sL.rxr\ Jrn{BHrcB
reolxHirMi.rHr\ npouecrs B {om hoHTpo,lro rr\
,rB ,l'roR 1 'rar?JlEForo reolHrraMiKoro ra ceicMore{-
roHi.rHrM pexxMoM qinoro 3al(apnant

Il-106 3po3vrrirl nprr.tas! 1ll0r0- po3rruHeno
,reran;Hiue reonoro-crpymlpw no3 qilo filHrcrv
rcoariyc_r'riarHrx cnocrepexeHL B rurorrHi 11!23 (N4)
tft Br,IHo 3 HaBeAeHnx reo_qori'tHl{x ,iaHkx (pfic 2 I

3)- ra ifiopri crBopeHHr urronBHi. {eii nlHm
lsil\oarEc, B loHi ortHoro 3 txTr{BHr{x B feojoro-
rerrosi{Ho}lr BilHorxerjHi po'JnoMHnx B!3riB. a caMe
B 3oHi cxo!2rcHHr aia.oqanr,Horo po3.row (rlo{;
neperrfla€ crptroypl ropM 3 ni!.qeHroro 3a\oEt n,r
nisEiqHldi cxia i rpoxoarrb B panoHi Bep raHx rop,)
ra daroBonoli6noro po3noMy, rr(ftii oopMv€
aiBAeHnnii cxxr Bep nHHoro Kynora j ApyrrM
xpnr'roM npxi\rHr(ae Io pairnbHoro po3roM!
niB:leHHo-cxiAHoro HanprMKy .iara,,r}Hoi padanbHo-
rdilqeBoi m'nofiHoi cjrcr€Mfl B crpymypi rop . Ue
,n\pira o-rHx 1 Oi polroMlo{x crpvh-rlp q_u

PoTraLroBam B loHi feMnepanpHoi aHovanri I no
fl.xy Bir6IBrBCq BlrHoL ronoroBVichr{r drnloirrs ,

rrx6l{H ra OoplnBaHlll ptnHux rin Ml,xi€BcbKoro
po4oBrrla ocninbl{x po3roM Br{xoatrrb ru froBcpxHo
B paiioHi KaM rHoro ocurlt niBAeHHoro cx!r]
BeplxrHHoro KyaoJra ropfi Seperiscb(oi. To 3onoro
tHir{oaH.rH .r r/hor\ Lneui,rnbHo r06\ B:rq,i
,noi.HH/roi .r , XII cr , cepe-r ) rdMroB 6rnj nuHilc{.l
cxury. rrrpr3 Talu. Ae 3[axoAurLcr Bxi! !o urror]Ht
B X\.II crorini rlprh npBenr.r snorLr+o, uroo
ArLr31'-r 'to r [rottrr ropriomts p\JHoro rinz
crve B loFr Hruii .rc nmiv x.rvx 6\'rtr BL t,lHos rctsi
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r€oa(ycT!,rqHi 3oH!Ir. InronlHt nepcftr{af 3olry
po3noMy. i ''t'r. oreBsano, 6yno lxffHtfo
sonoroBi{icHi flopoAr.r. r( rc ropr3olirani ( Bia loro
yrBopn,cAcr niEa). ral{ i no Beprlrlorri B HanptMrY
ulroKn (Bia troro )'soprBct xonorn3br. T06To B

EanprM(llx 3aJrrraHsr pfaHoro T ina. A. ocdnbt(r' qe

vrcqe snrBx.'ocb rpJqflrM ff'l porvl&eHH, roHJiB.

60 Aosl.lrno. ane He uHa,rro BrlutteHe Bu
[oBepxHi i BiA BxoAy. a srr(e. 346$neq]Ioruct
c,Ia6rcHi revnep rvpH, )uoBr{ I Bororrcrb. to BoHo i

6\no BH6paHe HaMx !'u BcldHoB.rcHtr, {oHJis

TaxqM .{rtrroM, 3ofia reoa(ycrtrqaoro noHTporEo

nona.u nptvo HJ r:rMi reonr,lHnMr'fto anfiBHr{il
pouov. qu{,i noB {ldHu}r 1 TcnnoBorc afiollanrcro
.jrr{6nr{oro noxo,q €Hrur i 3 rnn6fiHfifiM ceiicMoreK-
mfli!flfltr\{ rpoqecoM [19] -SK no(.l3arlo Blrqe Ha

riacraBi aHir-'ri3y reororo-reoMopoonorj'rAux,qatlnx,
B nepio, aKrnBlrruu r\fl LueBofo ceircMorckroHrqor o

rpoueLt Ha 'a(xr crptl(n pa.|\ vrto6 vicuc
po3rrryroqi Eanptjr{eHnr rK flo Belrrnxr].ii (B

HanprvK) reo r.\cr{'uioro loHI\Ba}fin1. mh I no

roPx3oHTani.
Cave ue r noKa."nr reornpJvrqHa rHTepnperaurq

reoaiycrx,fHHr f.rH$\. Pe3\,1brnrx T'dhoi

ir epnp€rarrii (npoBeaeHoi DrrTtxoM Irepepn\lq(!
Berrr,rqfiE afloMarDHux 3MiH 043 (].akl,rx. tR Ha pltc.4.)

B 3MiHn uB!.4ftocri ryyK{r{x xBIr.iI} i A[[i (34 AaHI,tMlr

rerpoofutF{Hrx ,[ocri,4{GHtr Bi.$oBiAfiIrx ropiA) - B

3MiHr{ BeprfiI<an6noi clr'aaoBoi dpcExom ficry)
cBirqrrh. rrc B nepiorH irl(r{si?rur ceicvore(roHi'r-
HOrO nPoqecy B 3rr.apnaTn B 3oHi reoaKycfirvHoro
r(onTpo.rtro Mae ldcqe 3HaqHe po3Dalfran€If}u MacI'lBy

rropir B BeprrranLHoMy HanprMi (ar( ao po:ntrY) [19.
22.231. BnE ieHH, npFrnH uEoro tBlrqa flo(a3rno.
Eo ocnolKy po rb r).r Bi-orpalo'L.aH4,epeHuinoBcHi
BeFmKarcHi Plxll oKpeMD{ 6noKiB ,j,)HlavetrD I

,{aBrr} iracmiB nopr-r. rohperrn. jH vHo amHBHiuxii
niaiioM c'rpyrclvpn Bepurrusoro (ynona ropr
M\)Ecc$Koi. nopiBktHo r neptr+ep'irH'{MH
crpYr{vpaMfl niBleHsoro i 3axtaBoro csrniB rop}
Ileii npoqec i cnplr${Hte notBy iFretcnBH x
po3rrryro\xri HanpltneHb B 3oHi ftoHrPorboBaHoro

reo0xycrnxoro posronl. flpoqec qer.i tcKpaBo

BrpaxeHmi reo op{iorori'rHo B cry\(r\p' leHHoi
noBepxHi (BeprrmHldi l{YnoII 6iBEr tx rla f)0 N

rcpelru{y€ caw ropy i pi3rc Bl,ril1'crLct na i-i {oHi.
orpecnerfiii cBoiMIr sHaqHo Kpl' Im{Mn 6o(oBfiMH

c)irH\rn, oco6rxBo niBAeHsuv) BrH 6e{\ iHiBHo.

rer{er!+rHo noB r3DHnii 3 HatB o}o rYr
TeMnepirypHoro afioMajlielo i cnpfqnHefirdi B ncpu!
qepry repMonpyxrHrrn Ae4ropMaqitM (po3uru-

pemrrM nopia), Ma€ rjn{6ffifie roxo.qxeH{t i 3Ra'Iny
(Min6iioEn poKiB) lacoBy rptBanicr! (BpaxoBvo'rrr

qe inrencnBnillle ri4ltrrrt B crlyrrlpi ovraaMeHTv
nlq rop6odp tNo. CaoIo poll} n reoalrHaMi{i qboro
paiiorrl Bi,sirpa€ i raran6F i crncft B aflrnliap-
narc!(oMy Hanpriri. ttolii ai€ B 3eMHiii Kopl
'llK'rpncrr{ Uen cr{.r. otreB}rotio. c o.lxr ro '
oepuonpr{rH (noptq r r.'rx6lrHH,lMn reMnept-

rypHnMfl I peo,loriqHxMn HeoaHopr.qHocrtMr ra
BrrnoBi!Hr.rM rep\ronpv)t(,{trvx leilopnaajrvu r

[rac +rH Mr "noror.aM]r"). tKi xetoc B ocfioBr
rnn6qnnoro reBsficv EeperiBcbxoi Mynbrltr$-
nonLHoi ropsroBoi crpyftrlpx, BiH ra(ot( BHocxrl
cBri sL1a4 B none Hinpv',eHL i ff4,opMau'x BepxHrx

uapiB Kopr tn€i cr?rr.TYpr (ocaaoso.o {oxna r

'.IpaHirHoro' OyHraMeHrv). B roMv.rucni iB notBv
po3rm.\m{nx 3ycrlJlr, B npmloBepxHeBld MacuBNx

nopia (3a paxTHo( rpBHc4lopMarltli r&6lrHBoro
crHcrry Ha Bucryrux pet!€Ov [31]).

CniBcmBrMa renep pBynlra?I{ Hateaenoro
aslni3y reoAlGaMirel paiioHy EeperiDcrroro
rop6orip r 3 ceficMonorietnMn nannM| trpo

EeperiBcbxxii 3eMterplc I965 p
CericMo.roriqHi a.lrd.
l.+ )rcsrRr igF: p H:r 3lFapflarri B prioHi

BeperoBe Bia6Fcr 3eMrerpyc ilireBcnBHicno 6 6r,irl
[27. 28]. BH?Ha'reExii 3a jncrpyMeHraflblrrM A.,*IIIMIi
iioro eniqerrp jHaxo,4nBct nptMo rliA rleHrpajMolo
q:rcrr orc v SeperoBe {pfl. 1, r npJnr.rHo -niBnas
' eaireHrpov BlrlHreeHvv t.r vareocei'-vIrHx!u
aannMr Or?Ke, (eii 3eMlerpyc. no3a BctrMM

clMHiBoru. nprypo'rerlti ao 3oHfl EeperiBclnoro
Meplraiofian[soro po3noily. u{o ro3Bojlrr
o6rplmoBaHo (BnxoAt In 3 po3txqopoBaroi Bxrle 3a

reo-roro-rEoMopoororiqErMr i reooi3rqtrrMn
(3oKpeMa, reoaftycrnHn{x i aeoopMoMsrptt'Is{Mx)
&HrrM l,jHeMartrItx qloro po3ioMy m cyqacHrrx

npou(.iB ! naFfla-\ reonolivHr\
crpyrrypax, a raxot( 3a BH3naqenrMn 3 AaHlt)i
noBlopHoro HiBeJtroB,rHH, 6ernoccpeaLo ro i mcri
3eMncrytcy BeprrRan6slMlr PyxaMIr BqlroBrAlltx
6nodB 3eMroi (op ) nepea6a'rarr iioro cRv,loBlrii

Xo'ra HaTBHH\ v Bac iHcrpyMeHran[fini
ceiicMorori.rHnx lirx'oi H€aocr'drHbo, ulo6 B 3Haqlrrfi

Me:{aHir !!oro 3eM.lcrptct BiaoMriM MeroAaMfi.

Bce r. npoBereHe roni rerilnbHo, np c nnt{Bo i n\',hc
atrpJrHo
o6crereHHr roHr 'tcxrerp\c) ,r. H'r!r iH+opv"urto.
r(a niArBep,qxye naur BncsoBr.u nloao cl(lrroBoro
Mexoni3Mf ,qaHoro 3erqrrerpl cy.

TaK. cr,xaosr.rr Mexafti3M SeperiBcrl(oro
ieMrer:pyc\ BiAo6paxcHr,tii HacrlnfinM .IuHoM B

MaKpoceicMilHoMy noi [27] O6:rasrE MaxcrMar]-
Hnx 66an6ri x crpycie laiiMa€ Tepxropiro Bcmro
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Ieo4drrMlKa I (l)/2001)

6nory EeperiBcbi(oi aenpecii. rRr{ii 3a3HaB

npocj4aHnr i scvBy nir qac aeMncrpycy, a ra{ot(
ntuni'{Ho-rrxirHe rexro 6iorq- rcpcronp r. rrc
3a3Ha,m ni,qlrarr r BanprMneHM, Ilpfi.roMy
nat6in}Ini inr€HcsEHocri (6 ) Bi.a3Hr.leEi ffipal
BllAosr( EeperiBc!rcro MepfiaioHarlHoro po3[oMy,
rro po3airre 6noK ropcroflp r i 6no( aenp€cii (a

caMe Ha niBAemrc-cxiAlrin oreairri IBaHiBr.Ir (lla
niBniv Bia qoniBrcr). rbHi.fl{o-cxiaaiii (rloniBKa).
c{a}llii r mBreHHo-.xuiin onpatHay bepcroBe..

IliATBeprrrcHluM rarcro MexuHi3M), e raxox
a3'fvw norHpfiarui cetrcvr.rHrx riBr.rrb B roHi

emqeHrpv npo uc cBFrarh Hnfll nHruirfli
raKpocercvrqkh\ cnor repc)keAL - ra4r"(coBlHI H.r

niBAerffo-3axiaHiii o$aiHi M. EeperoBe (JIlxaHI(a.
paiioH na.rcolvnl(aHa (prc. 3.)) Ha liacraRi 5 K! Ha

dxra Bia pornoM\ po m)saHs cnosrepeluoi
BnuKr 3i cxoat Ha 3axiA [27]. Orxe, 6e3c]'r'lHiBHoro €

rlarBHi.Th rHr.lHoi ropfiioHrn.l.bHoi cl(nr4oBoi
ceiicMiqnmi Ko.rxlaHb 3i cxiA-3axi,qHolo no,rrpn'
ulrioo. rl(l noElnprcBanrcr s nxirroMl xanpgvr si,a

po3roM)' no HopMani ,!o Huoro.
Tak. r( Ha noBepxHi [eii cxx,q He nporDuBcr. 'ro

oleBrluHo. DiH 3arac B roiuli Koplr, rqo i He ar{BHo.
BprDioBvoln 3 oa(oro 6o(y re. uo rnfi6fiHa
nnouelnp\ (1d va$oceHcMi'rHlrMv,rnHxMUr 5 xM. ir

DeffrqnHa po3pnBy (roaBifiHrii paqiyc atrcnoa.aqii)
A"tt 3eMngrpvcis raxoi cHnr oqilnocrLct Ho 6irE[. tK
B 4-5 LM. a r iruoro rc. flo BeprHi r[apH nopir
cx.naAeni Mo:riftoBh{n r,rxnaMl{. aprirjraMn ?r
iHrilrMfi ocaAoD[Mr.r flopolaMfi, To6ro lropoAaMn
lncolroflracrlFrquirl{. rxi riiBejft)rorb rirfi6]r}Irry

3 Br.rueH?BeaeHoro (BpaxoBtro.rn 3BoAoBe

fli,Erffr Bcloro paiioHy i rqfionbHe - EepenBcLkoro
rop6orip'r, a raKox BrrrBnesy 3a reoa(ycrr{rrHnilrH
arFxMx noBroprcsaHrLrb lnrx npoueciB niJ\a.
clt.rcHx\ nepio-oB rKnrBi rruii ceilMorc( om'rHoro

PexrrMy B 3aropndTn i niaroToBrd.r MicqeBm
'€MncrplcrB. trro no{Bor<ri rpo6rrH o6Dvfl oBaHxr
BHcHosok npo ix ycm.qxoBaHicrb) Mo)Kna B,rBecrx
HacrvnHri cqeHrpiii j Mexirni3M EeperiBclKoro
revterprcv 1965 po,(\ 'c\eMar{eHo flol(.rrir'luii Hir

pnc. 5.).
Cqefiapiii i Mexa$i3M BeoeaiBcr(ftr ]eMire-

TDVCiB.

Orxe, BHacriao( cy6pe oxa,rlHoro npoqecv
Bech paiioH Eeperilc6ltam rop6orip r 3a3Hae

$rIlonhnoro flj,cHrnr- npfiqoMy fia caMoM)i
rop6olp r BoHo Hai{iHrcHcxBHruJe tro I 5 vv H,rpil\
i 6inb e) a Ha nepnoepiiiHr.rx 6,roltax - 3na.tHo
MeHrre (0.7-0.9 MM. na piD. Cm..rarla rrr pi3HHrr, €

seBenr. (oro i B Ae4ropMaqinx HiBe,Toerbcr 3a pixyHo(

np)rr$r.rx BnacrnBocreii MacxBiB nopiA are npr
rlboMy 3 rBnfrorLcr Teroofri'rHi BanpyrrcHHr (on3,
{l). Ocxtr r MacrrBu nopia nrarorb cx.unrn
iepapxi.rhr- KlcKoBo-HeoAHopiAIry npocropoBy crplIl-
rypy. flpouoc aMin Banpytclo-AeoopyosaHHoro
clrr{\ ufi}i vrfliBiB laron{ \la. .{rcoBo-npocjopoBj
,!ahrtruii. uro r Buo6p .rrr}.r \ {,nn\J!,1\
rsoascrn'rdrx napaMerpiB (pr{c. 4).

IIps aa,rll]roMv po3Bnrny 4po[ecy pi3Hlqr B

Ben .ri{Hi fliEnoMy Mitr 6xorcM Eeperilc}rcro
ropln r:r c\,i.4FivH 6roicrMx ,posrr, I Bi{floBu}l
Hjrnpvl€Hr{r toPueHTp\ or 6cr HrBlrolo Ubofo 6rorv
oco6nsBo ra pornoMax ((Dn]l l). Ue Biao6pax.irrEct
B feoa&tsrH.lHqx aaHx\ sposfrHEqM cepelHroro
piBrlr rc\tsy 4}l3x i aMnnirvr ii {nyKlaauiii. npmou!
cnemp qnx 0-'rlrrya{rii cra€ Bce 6u6tn

Hurr pr,H ar \ Belr.rxHi n[i,ov\ rri)h
cv.r-lx !h 6nohdMx .lir, r,rMPir , 6r 1601010 r

Hanprr€Hnr Ha po3roMax rpocrarorl (Orla 2)
qdcrxoBo Bofix poJpr-rKnrcrbL,r hprnov i

nepepo3no,qr$orbcr B .racj i B npocJopi. B
rcoarl crr+rHnx napaMsrpax qr Oa3r npoqec!
cynpoBo,4(y€rLcr pfuxrljrr 3poc"rrHHrM cepetHroro
piBHr 3Ha'reH! qra3n (H 20-30o/o) i 3pocrafisrM
avnniDrA qacoBnx drr,)-itryDuiii urx 3Ha!er! e
recrrr(D i cmfii pa3iB.

Xo,rn Hrnpl)rcnHr na oilHorly 3 pouoMiB (B

aaHoirl, Bxnar{q, - Ha SeperiBcErcMy Mep aioHanb-
Hoiry) aocr.alor6 rpxrrrlrHoi Bexr.Ilrllx, tsiA6yBaeDc,
3eMne4)yc, Me\aEi3M rnoro € c$uoBnM (Oaia 3)
llpr uloMt ropcroDni 6noR. rto{i 3a pr-\vHor(
npnBaHrar€HHr cvciAHiMn 6nonaMx Bi4Hoclo
BuLrjrBirB B{! piBHoB.r)r(Horo cram. Brsi.rbHr' r$.a I

rviurcrbcr Bbep\ t,r eJcrkoRo 86ri su nrHil
po'prs\ .r .\.ratsit 6ror {B luHoNr Bxflur\ 610r
SepenBclxoi nenpecii). fluaii paHiue BiaHocno
piBHoB.Dr(Horo cruIry 618 aerqo riianrrrii, renep
orryc(ae'rrcr i rarox {acr(o}o 3vir{ycrbcr flo
ropl$oFrani BiI polpr'BY. OcRinb(rt riauac ai€i 0J3r.
ro6ro apn dropMrtsanHi sonflrreBoi :Joqu
Nraii6l"rHboro reMjrerpyc\' ocHoBni Hanp\riennt
jjoHuehrp\rorLcn B urx 06}r('n. io B 1oH.

reoaliycTn rHoro KoHTpoJrro BoHD qacTl(o8o

1E )q1or6cr, B reoa(vcrlFrHfix flapaMerplx qhoM!
BIlnoBrrnL neBHe 3Hl]/reHhfl lepe,afi60ro p.BH,
3mqeE Oa3r1 i aMrnin'A ii Q.,IyK'ryaqiii.

Peurir HanpeKel{, o'o6mreo no c\cr,clrr
polrovlr i 6roM\. pe.ai{L\F xpffioM r

a4repDo(lrNi}j (O;ua 4). r cpyrypx Kopft (a rakox(
reonfilc' rlHi n0paMeipr) floBepralor[cr Ao cmm.
6nBhtoaHarori.rHoro Ao cr-aHv flonepe]rHroi Or3x {l
(onr.t 0 ).
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tl{ BnaHo 3llaBe/teRoro. raMii cqeHapiij i
MexaHfuM rcxpalo Biao6p:DKaeDct B reoaKvcrllllHl{x
a.1Htr\. € {rrro npoeB.Lso'Lc{ Bo Hacl\nH' o.HoBHi

ila3n rrboro nporecl.
Ot3n 0 - Oasa dlol{olo (B reoaKycrlHfix aal{nx

Brpiaqii Mrjli. cepeaH€ 3Ha{eHt{t cr:r6in[tle).
O:ur ! - 0$a rrmrhHoi rr.u{6t$Jlolr rKnsrrruri

(B reoaklcflr.{Hl{x a.trnrx Bapiaqii 3pocra}orL

oco6jrrrBo BricoKoqacTmHi ryfifloB| cepeAH€

3EaqeHHr aeEro pocre).
Oarn 2 - Oa3a no(anlHoi (npxnoBepxHeBoi)

akrxliraqii (B reoa{ycrqqi - Brpiaqii 3pocrarcrb .qo

Marcr fvMy. B 20-200 pa3, cepeaH€ isaqeHHt
36inburYerBct rIa 2t)-30%).

(Dn3A 3 - 4D3a po3pItBv - OoPMYBaSIUI
Bonfl{EeBoi oHr r levnerp\c (B reo.rl.vcr}'ui
Bapiaqii i cepe,qH€ 3Haqeslrt Aelro 3HlorryIarrcr)

Oa3a 4 - 0a3a pe.{arcaqil - adtrepllloru i l9fin (B

reoa*lcrfiqi Bapiaqli i cepe4{e lHaseHH,
1Hx)l rcrhLfi no nonepenHboro cno dHolo piBtul

Oa3r 0).

BucroBr(u.
ll uc) vos) ro'o.r. BialHaqt o. uro r'ovn]eKcHrd

aHlnl Bcrx 6e1 BfircltrogeHHt HrsBHrii nirHr)\. lto/sl 1

Jrxr{x necyr! caoro iHoopMaqir npo pi3Hi 3x cao€rc

Oi3llqHoro npnpoaom. npocropoBuM Mac[0ra6oM j

.racoBolo rplrBarricrro reooi3r{.trd e4ei u. EIo

cynpoBoE{r}mr} reoa HaMi.rrnii i cencMor€x_

mHi{nni npouec na rocni,DlqBa{iii reptropii, i npo
pi3ri cropo uloro npoqecy, ao3!ol1t€ BiarBopftrn
urnrLm l{aprrH) raxoro npouecv. no'ruHfiocu Bia

toro nplr'rnH. -&m - roro xir. r Hapeun - xom
Hacrr:Kr. Ttuqi aHJnr I cmcoBHo Ecperis.bhoi
.e .vorh'rnsHoi rcHq HrBeaeHo R aaHin po6oli

Tri. uroao 6epei ischkoi ceiLMo,rr'rrrBHoi loi-r,
Bc'raHoB.|eHo oro BeJb ueii paxoH B ocrirHtlr

r€crrrniTrr 3ir3Hre Blrpaxefloro 
'(rnonbHororiaHjrrm (Be,rx.ll,lHorc 0,7-1,4 Mlt/pix).

nxqrepcHUiioBrHor o no oKpevu\ crp\rnpr,\ I

6roa:u Kopu, nprr{oMy EeperiBcErc rop6onp t, sKe B

rllraHr cnrBn:Lr:rr r .rirdurorov ropcroBnt n,rHrllb
ll,vHraMeFr} Hr l(x'-rrir verprB Br{Br^ ,r orotnrcej
6no(r1, 3a uBlrlRicrro niAHrrb (1.4 MM/pi( i 6intffe)
3Haeno Bnnepearoe cyciaHi 6Jl0l.rl (6i'I' 0.7 vM/pi'o.
KpiM roro caMe .op6orip t € 

^ 'jlrTr(ylTorr}lrorc
crpyrrypo}o, ocrjjDrc{ qellTpaxtHi {acfl.IHrl o(peMnx
rip fiHaior} rHaqHo iHteHcuBHrurr\ niaHtth Hir(

neprfeprisu .r..tlrHu. t l(r ct,ralHr .eo.ruHa\riril

rop6odp ir Ma€ rnu6rHHe roxolxeHll i ycnaaKoBaHa

ue Bia HeoreHoroi, ocK,n6M npocniftoBlerlct r B

Mopoororii cxlniB, i B remoHiqi HeorcfioBoro '{o)Lrlil,
i B crlyKrypi AoHeorexoBoro qjyrqaMerny. reratl o

,$cniaxeHxx pi3Hr.,Mfi reonori.rHfiMri N{eroaa:utr (B

mMy '{r{cni maxTHnM. IryronbHeB}rlr i 6vplHHflv) B

,}B rrrq 3 po3BiArcIo i ocBo€Huv BeperoBo-

MynaeBc;rcro 3onoro-notiMeraneBoro poaoB ua.
HJ Her Hal(ruqr.lLc,r rrro)r iiir ir,tBtrope r rosJ,rl6H e

crxcx B aFrrr\apnaNbKovv Hrp{vhv. npr.lTa\raHflri
Bcii nopr lakpncrrt f.rn6 HHr nplrpoaa iMerc{i,v
l! norbHoro nrrFl,na Seper iBcLr(or ropcrouor loHtr

nirBeprK)'rorbcr ctqrclrtMH reor€pMFIHI{Mn

":rHHrnn rB prtoFi Bep nnrHoro x\no.nr qdnBHUroi

roplt MvxieBcll(oi (Beilrftoi 6eperiBch(oi) B)re Ha

r.o.{6rH.r\ I'x'!-l<r' verprB rJpercDoBrHr pia(J
(noHdq 300c) reMneparypHa dHoManit), a ra(ox
aeoaaopa3oBo 3ape€cTpoBur[Mq r,
reoMexaHiqHo i reo4rxaMiuo npoinrepnperoB.ltlM{
ceiicMoreoakycrs.{FrMn npoBicnn4ir rricu€! x
r,rftrpna'L6h}]\ €Nle+!ctB Pe rt.rbri, r !r'r
rmcpnper/uii B|I\!or6 rr'r r, rxo B nepiorH
amuBinruil ceiicMorcKroHi.rHoro npouec\
3ampnrrri qnonbHa cl'pvl(Trpa ropu Myxreec6(or
',11H BHnaar] sr H ri, 3 leH? 'B priioHi
ronmop\Ixl{\ porrovH}fl\ }oM I lcvnepirr\pHor
aHovnnrjr i npoBucaH{'v r.pliiosr'{ roH EHa.niloh
.roro B 3oIIi reoaxycrtrlHoro l{oHrpo.rllo Ge
Ror{Tponoerbcr BepruKa,lbna ftoMlloHesra reH3opa

Hanpyxe1l!-ae4ropMarriii) npo,IB[florLct po3rtrlloq]
rtc!.r.qr, rKi lroMneHq'ror! IlIo cK'IilaoBl
(cnprFrrHeHy Barorc Hartrarcloro croBra nopl4.
CnilsraBireHfir IlI{)i pe3y-rr!1-ariB 3 cclicvonori.*IuMt
/lHljn no EepcnscckoM) Tevnerp\c\ l ,o5 po(\ 

' 
r

aalrnrrfi rcBropH[x HiBefioBan6 Ao i flictq qLoro

3eNrxerpvcy (O.f.IOpfteBLIq ra isEi), ae 6y,ro

ra,llhcoBaHo n'nHtrIq Ha 2-l MLUverpH nrL.6
ievrerpycy 6rory Eeperi8c6rcro rop6orip t i

orTyc(aHnr (na 2-4 MM.) ryciaHix 6roxtB (B nepury

eepr\ por\4irlcHoro HJ u\r! cave nrr vrcrov
EeperoBe i Bi.qoxpeMnefio.o Bia rop6orup t
BeperiBcLRnM Mep4qioHanBHnv po3noMoM 6non
EeperiBcbroi renpeciil .uo3}orr{"ro'rpo6l{rl{

ucii reure'pv.
Mexatsi3rvr. rKnii 6yB pea-ri3oBxHr.lii Ha EeperilcbkoMl
irepfi,rioHrnbHoMy po3noMi (caMe Bl4o}'r uEoro
po3rrorly- 3a4rlKcoBaHo llaitBlrun, (6' 6aniB)
imeHcxBHicr! MaryoceiicMi.rrcrc noll'), rqo
flimBeparqsrbcr rar(ox iHIIIrlN A:rirnMn
yaRpoceiicMi.rHqx cmcrepexeH!. BpaxoByroqr
nrpJNgryr'ipi ccHc or eoar.J crrcFi r.,Hr. 5).ro
Bi,qrBopeuo nossxti cqeHapiii di,qroroBror usoro
'leNrrerplcy

ODrc. B KrHueBoMy ni,AcyMry, 3a pe3lr.16, araM!
KoMnreKcHoro aHani3y reonori{nftx, reoMopooro-
ri.rHrl\, reoAe3fiqHnx, reoohrlrHnx r:r ceicMono-
d.fffix aaHr Bi,{rBoDeHo qiilic}ry rapfffiy reo,rnHa-

ll8



Mi'{ro.o i ce;cMoreKrofiiqnoro npoaecy B

Beperircbriii ceiicMoar'nrBHiii 3oHi.
FLrcrlnHi BlrcHoBKr { npoBe,4eHoro i*ranr i}

cmcylor'c, MemArrs frpoBeteHHr ftoMnne(cHrx
cnocr€per{eHE (i lol(peMa. rreroroM GPS) 3a

.eoAnlraMikoro ceiicr{oamlrBHr{x repuropiii. tt(
noFa oHo BHrre. Ha6inburvMx Bemfl uHaMr prrHx)i.
noB sa3ar r< 3 r€oalH2lMiqnfiMfi lpoqecaMn eoerTiB
(nanpsrsaa. 3MiHaMr Hangrr{eHo-AeilopMoBaHoro
crarY MacnBiB fiopia, BeErrrHHaMu cyqacHHx
!€prr.rrorcHr.rx pyxiB ra iH..) xapamepByroTLct
reoamrBro crpymypn i niBi, b orQeMi Ainffir 4L\
cfp!Kryp (rcoarfltrBHi ro'll(Ilr. BnacHe raKi
flpymypn i rani Toqkn criA B!6rparH art
porviureHU mHmis perarirHrix reort{travi{Hu\
cnocrepeaeHb { vsr oro 

'a6BnelreHH{ 
nHdi6inbuoi

edjeKrlBHocri ll}fli cnocrepe)neHb. Ant B tBne\tHt
uxx feoariH.rMr.rHo al(lnBHr{\ cr?}fDp i ro'rol\.n14
fpoBoanr! nonepeAniii (oMnre]<cHrlii reonoro-
(eoMopto,lori'rHxv aHa.nr roc ri-D$,tsaHor repnopii
'|u rrlelnl-qv { Kxa}6i.auor r.i,Gxocri aoaa r koBoi

iHqlopMarii (E Deprry qepr! reo4)bn Hoi), a rarcx
peKoHrcu}lprts .rbnr feoqrrrf'{m i reoMopq'olor'!,Hi

Tar,. ftrnpricrhr. !-u'G:r;inoBHruoro
reorxHJMreHoro MoHiruprH'r npouecrs B pLr oHr

EeperiBcbroro rop6orip r aoqirbno oprani3\Barr 3

rrlHKrv Lnociepe)Ke$b Hc -n^roM! rop6orip r - B

rreHTpi i Ha xpknax (pairofi aeptllrfHl{ ropt
MyxieBclRoi ropa AproEo. ropa 6inr p. SopxaBr).
rrepea6arrnBEn rar{, 3oxpeMi\ npoBeaeHnt
repioalr.rHux GPs-cnocrepexeHb i pexxMHnx
ceiicMoreoa[ycTltrHr.rx ra r{axfinoMipHnx. Lqo

H6eine.rrrE fiohrpon6 lir lvrHnMH npoc_opoBol
opi€Hru'Ili 6,1o(y EeperiBcbrsx ropcriB r:r
HanpprcHL i aeoopMarriii B HloM'' ,4,'ljr LoHrpo,no
rrriH nono,letHi u6oro 6,10l{\ BMocHo !\LtrHl\
norpi6Ho opra 3yBarn raxox rryHrolr nepioauqFnx
GPs-crocrepexeBr Ha uri{ cyciaHix 6roftrx. Ha

Br-rclirxi r-5 ftM Ha Blot nrBreH!. rt\u i cx,r BiA

sl,alaHnx nlqlclrB Hl rop6orip r 'oRpevn. B prnoHi

,'l)rr(aAcLl(oi noxoBaHoi naneoBynKanigsoi crpy(T!-
pr CPS-cnoclepe)KeHH,r rouirhHo flpoBontf|r reDio-

Alr{Ho, 3-4 pa3n Ha pil( (406 aocni,quTn i BpaxlBarti
cBoHHi (3oreeMa- rep{onptr<ni) ,se4opMaqii) a ra-
xor( roai, Korir (3a aatfrMx penorMrrrx reooi3r'IHllx
cnofl epe)KeH!, su6tBaerLc{ amtrBr'larur ceicvo-
'retrroHi.tr{oro rpoqecy ! rrboMy paiioHi

IIIe oAuH BncnoBon crocy€Tr,ct BpaxyBaHlrt flpx
npoBeaeHHi reo.4rHaMitrHofo MoHimpriHry (:,oKper!ra

&rr (opellqii GPS-lantx r Meroro 3a6e3neqeHHt

Heo6xiAHoi (noprrr(v I MM.) m.rHocri Bll3Ha.IeHb

B3a€MHrlx flOrOxeHf, nyHll"riB cnocrepet€HL)

icrrFrrx 3fiaqeHE npr{Mr{BH}rx aedropMauifi . AA)I(c.
T a rAHWnaeoopitorpaofuHrx,{ocniaxeHb (3oxpeMa,

npoBe.rermi JlarrHirorc 3 criBpo6irHnnaMr B

CepeaHiii A3ii l4l). po3ronir .ue4opMarrin (B roi'v
wcni npxnnrBr rx) B MacqBax nopiA € Ayxe
HepiBHoMipnN i :a,rexrru Eia cniBluHolxei{b
npy)rsxr \Jpda'reprsrvh pi rHx\ 4r,lrHoK va.xBrs
I{ollqeHrprqir qrx leoopMalrifr Bi,{6ysac$cr B

po3noMnrix ra ifi !{x MexaHiYso ocjla6neHln{ 3otsax
(r nepeBtrrxerowrr ro 5-2r) prdB BilHocHo ceperHr\
Berrxqr{H aeoopMaqiii). A rk Bnnnnsa€ 3 raHnx
Hamra napairErpmxx ceicMoreoaxycTFnfls
rocnioreHb. nptm:lcHr cr.,taaosi uanpu*exr r

ie,lopvauri vorffrb lHrqHo rMimoBrrHch r B rr(i
(pxL 4.r. o.06rxBo nir ec! nepio!iB a\:rHBihuI
MicueBoro ceiicMmemoniqlroro nporrccl, uo
cnpfiqlrfircrLcr. o.reBr{aHo. BiNoBiIHfiMx .racoBHMx

rJp.(reprcrr( vr(rBrB nopl!
im HeniHiiiHo-npyxHra cepeaoBHlri. Or}{e. neo6xiaHo
cneuiarblro BrBrrxrn 3a aonoMororo Ki$r€TDroreBUx
rGa3inepi'asenrHr{x GPs-cnocrepexeH! 11

npoBe.lehfi{v 1-4 N.'I}Baro4,tr+rfix CPS--e.$crB
u{oao6nr pornorin npHn,frBHnr red'opnauit Bir

aocnirr+BlHrir r€pnopil i {anani BplroByBrru ur

raru B ronosHeHHr no polpa\oBaroi\ no -eopelneHlll
flponoposo-oaHopr,fHrii r crauoH;loHlrl B !rJCr

Moleni. Ue crano 3apa3 Texf,iqso AocrlnflrM ja}!,r$
Biary roMy ,qocrylr,v .qo cfieqia,lbHflx rclroB!\
nocniAoBnomei GPS'cmHan! i 6araror.?arr.roM) ( l
rir6r(ox ni6 ro 6 ror.) 3Mertuelrl*o BxacdaoK uloro
HeooxrrHoi r r ia6eJne.reFnr Hafomnoi ro,{rocri
TpnBaiocfi ceaHciB GPs-cnocrepelr€Hb.

Hapeurri ocraHHiii Br.rcHoBo( r(}iii Ha,\rn

spo6rreHo. Bnxoafilr i HaBeleHoro I{oMIIJIe(cfioro
aHanijy pltHux AirHnx. rre re. uo lnr orpuMirGJl
o6rpymoBn{nx pe}ynbrariB
npocropoBl' rflTepnoirlllrc feoae3!-r(rx :r.lHr{ii
(HiBe.,troBaHHr. rpialrrl'rrrrii. rpunarcpauii, GPS). ffr
e 3a cBoeio trplrpoloro rorrftoBnM .rx iHTe.poBalnMx
no jrilrirx. cni'q npoBoAmtr 3 060B t3(oBxM

feolrBaidiqHoro ananby roc$,4qBarci rep{rapii.
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GEODYNAMICS AND PECTJLTARITY OF SEISMOTECTONJC PROCESSES
OF BERECOVO GORST ZONE (TRANSCARPATHIANS)

Nazarc\rycb A V. and Nazare\rycb L.Ye.
Sunurury

Complele picture of geodtnan c and seismolectonic processes rr Beregovo seismoactiv zone of
Tra$carpathians was reproduc€d oD 11rc basis of results of compler analvsis of geological. geomorphological
geodetis. geophysical ard seismological drrla.
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