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THE RECIJRSIVE METHOD FOR TIiE SOLUTION OF D1NAMICAL SEISMIC PROBLEMS

FOR A DOMAIN WITH IRREGULAR SURFACES

2-D dvnamic problem is considered The sounre of seismic waves is modeled by she{r dislocation The nlcdiu!
sudii is nodeled by rhe syst€m olplain homogeneous and isotropic layers scparaled bY inegular nierfaces' The

direcl problem solution is oblained arld the equation for deteffnnirg the shape of the ifterface.
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IO. IoloancLKnii

(kryntncbke qindirafl 
' I{.nunynr reo4,iluxu i .C l.Ct66omi a HAH vkpaivu)

Psb e. Int natcHeHH' aHa atbHoi tloeediH\u eeknapie Bbe a 3d\apnancbKoMv cen. oatnuBHu ! npa,uHi

paHiwe 6yno qucrosre e pu/ry4eHut, tllo 6 3oHi Tepe,tauctrozo punaJr! noKatbaaaHa a9oMatrit wiHNoi

enernponpoeinHacnt. k ,wa np \u$on nacndHoev 3adaqi ek 3a 6ida t/'tu ty apHw i etacHu Bekmapa BBe

odHitt 3 dsax aHovanin o6\xt.tuntu staLHuE 6ek op Bi:]e ipvzoi a ott lit. R po6onl Aae hca Pue traK li.l
3a)a'ii dtn e nad*y tnaeri pt oniHinHlx nPoeidH Ki6 HaeeAeno npuKtadu kap (n1wakiq c)np lratlhn

Bc u'n

AoBrsrlnla,ri craqioHapfli cnoc1epexcfitu 6yx-
ronoar6fin\ Bapiaqifi norr i ara,rit

Be^ToPiB Brr no6!roB.JHt{x H:r i)i
MOI{,XBT(-rL nOUrTml{

vD[ irHovatllHorc noBeaiHl\oro ur{j\ BerroplB i

ceiicvorercroFi.rHrrMr sBr.{uav [1, 2l KoMnoHelrrx
BeKrop, Br,e - ue KoeoiuicHrH rrHixHol .ov6rhirrr'r
Mix aMfl, ryAaM! 6yxronoai6HHx Bapiaqiii Hera-

arHiTHOtO norlt:

B 3aranEfioMy rnnaaKy. Korr,r I OopMylarfit
cnocTeperg,laFoi Bapiaqii c\rrreBfii !t(na.4 BHoorrL
He jiJrh,t ovi'rHi, a.re i cMloclo rr iHsvm$BHt

xapah.repncrrrl{r cepeAoBrflqa, I{oMrIoHeFrli a i b €
[oMnne(cHu]\{s BenIre}1HaM . aaru rM B raft{x
Bnfla4xa\ npocre ili3trese Brir.ryMa\eHlu aocrrB
Ba)r{rio. UIHaK a rov} rrilff(oBoMy BUnaIKl'. xon
pezhTrBgrMr{ xaparrepncrr{r{aMr r{oxHa 3HexrrBarr.
semop floSyAoBaHnii Ha rioMnoneHrax a (Hanpfl\r qa

nrBH,q/ b rH nprM HU c\ir) Bnar)' B ro ruj
cnoflepeacHu n"rpr Bir loHr nilBHUcHor
enemponpoBiaxocri. Ta .{acrl{ori Brmarax Mamrb
Mic(e. 3oKperrr. (onx B perioEax cnocrepexeHb €

cHnrHo BrrfiIryri r(Ba3ir.IiHiiiHi afioMlll]ji erel(Tpo-
flpoliasocri. Ha ManrirorpaMA qe nporB"rr.TLct

ru.rb(ocn LlrH+]]HHX au B.ix
(olrflone}fr X, Y, Z 6yxronoAi6Hnx Baprallii.

Ani ]a(apnarcbr.oro npomH) rar\oio KlJlr.n.
HiiHoro rHoMzr.I(o c Birovr Krpndn 6Ku dHovarir
ar€nponpoBiMocTi. uurr rcrclnocrLcr. Ir{o HanprM
nep€BaxHoi 6illrnofii fiopaxoDaHlrx Bemopi! Bi3e

Z=aX+bY (l)
ne X. Y. Z - aMrlrlnl.su Bapiaqii BianoBi^r,rx
KOMnOHeIIT] A, b - koMfloneHrt Belcropa Bjse

lHmflr {i (oe4)i[ieHra Ha3{Brtor} repeaa'
Barlr Mu Ol'Irl(IrirMn reoMarHirHoro norr, a6o ro '
uoHema { Bemopa iIqYKIrii. 3Micr 3Haxo,qxeHHt

ulr)l 0)Hlllrrfi norurra. E rorrv. uro BoHx € dilHurqMu
llnbrx .rircrorH 6vn?l,!lo.roi xBrnr i He . uexarL Br:1

ii norup,l3auti. 3arlllq o'orcb He3MisHnMn 3, ylroBH

HBMiHnocri BHyrpiuHix napal(ErpiB cepeaoBltqa.
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rrxi€ ao nisii BiA Kapnarcbl{oi aHoManii ao flyl{iay
cnosrepcxeHHr, Pa3oM r rn BrltgJleHo 3snaaruI.

xofl HanpFv BeKIopiB Bif cyrr.Bo Br,,L\[rJ,€T]cq Bia

ai€i riHii. Pa!fure [3,4], Mr Biari'rarn. tqo BepIItflfifi
LuDi aHorra$Hnx BeKmpiB rPyrylorLct l{rBkono
nprMoi, nepnerrarftyll'proi ao HanprMt Ha Kap-
narc!ry altoManirc. ue &jro fiaM ntacraDn Btcyrryrn
npxq ur€Hs. uro KldT inrHliiHa ereKrponpoBrr.Ha
crpyr\-rypa icFy€ rrrox B 3oni Tepe6,uHcBrcro
po3non y. orFa( ii erenponpoBiaHicrb Moxe crtbHo
lane?l\nrH sL.] pr,4 0aKropis. 1orpeMl Bj.c

ceiicMi.tr{oro pexr{My B perioin. ToAi )K i Bftfi}oslo
larDflarrHr flpo rc. {K 3:] BLrOvHvn c}ntapHvv i
BnaLHrv Behropov Br€ orHrci I @o{ aHoNranii
o6qncnmx BnacHrii Behl op Bi'€.4pvroi llHoMarir.
ocKirr,ro Ha Lu Bei(Topu npaBfiJlo napanenorpaMa
MOXe fie noutploBar cf,

Cniesin oueH," dra 6e,tnopi6 Bite ! sunantir
odavn npt !,nitrin4u! nposidHnhis

Aafia po6o-ra np cBrqem orpnMaHHlo po3B't3[1
nocrirBreuoi BlrDre ia-D.ri [!r vo.serei nptMoni-

3aflrueMo 3arcH OMa lnt c.pyny 36y,tr{y-
BuHom B npoDiAHs(y lo:

I =CE,sini (2)

,qe i - r(!r Mix BeKropoM Hn i nil{ieio npoBl.Asqka B

ropr.rrotnJnblrii nnoffHi. c - cvvapHa npoBilHicr[
npoBirllxr.a, tr.a no! 

'3aHa 
3 mno^rorc enetrTpo'

nposi.4Hicno o. r n.Iouelo florepe'rHoro nepepill

npoBillnr{a S Bnpa3oM G = o.S
lar.oH Eio - Cas:lpa .tns npqvoniHiriHoro

npoBiArm(a Mac Buriurli

H. = -JL. cos .,

HiiiHrN nporiAHnr.iB, I(onn BmmBoM pear$ltBr c\
\apakrepHcruh ceperoBr.{ua Ha -no. repct.) suHi B:rpi-

a4ii Morora 3Hexr-\tsar .

nprJlMeMo raror! llo 36y,DIqIo.{Hn cnrdarr
qBnr€ co6orc naocKy B€prlrxa$Fo na,uarccy eml(Tpo-

varHrrH) xB{n}o rlJcolt npoxoun€FEit xBx.ti Bia

noBepxHi,qo oci rpoBiAHrfl,€ 6yleuo nexryram.
po3rjlrHeMo cno.rar(y Brnaao( orsoro npo_

BiaHI{Kd. Ha pscyH(y la noM3aHo AoBirblte po3ra-

l[\BaEnr \nrHirHoro H" (Xo ,Yi) i €reKrpnHoro E
Bemopi3 36yp(\rc'{oi xBnri (BeprnKanbHa cxnaao}a
MarHirHoro Belrropa xBlld Z,=0) BiarocHo
flposifi[rxJ CC B nno'lrl|Hi ndpane.bHii niororHi
rop{3oHTy. Hr -ropft3oHTajl6Ha Belropro cKIa,4oBl

Mdnurlroro nolr crptnt. r6)rxcHoro B npoBirHur']
BeKropov L. HanpfirKx occi X Y B ,oeui
cnoc'cpcrrcxxr S er..rnoairrrorL H0flp!vcv hr niBHie

i cxia. BianoEirHo Ha prc 16 rorr3aHo cmyauro B

nnournHi, nepnerl{xxyn'pHiii ao oci npoBi.$II{Xa. r\T

Zr - Beprlr$lbHa cKrraAoBa MarHiTnoro non, crprM],
r - rr {6rna oci npoBiAnnfta.

l ''
"y

a) 6)
Pual. C^ae a pBmaayeoHHt ewknpueHot i a?HinHai cKnaa)od x npu npoxobtexHi ,xnonoai6Hoi eapra4ti

_ I.

Hr=G'lLcosasinr
Zr = G' tl,r sir a sin i

i4)

ae .x - rqr Mix nepneflaqqntpov- npoBereH(M I oci
npoBiamrr:r Ha nJro4ruy cnocrepe)ft€HH, i HrnptMoM
Ha roeKy cnocrepet€Hll (prc.16i.

BrplsuMo Hr, Zr 3 (3), (4) .Ieps Ho,

BparoBro,llr Bxplr rcFol{\ ova r2l r JB'r'ro( vrx
arnn,rlnilv e eKrpr!{oro r varHrHoro Beltlopis s

ereHrporiarfarH'r rBrnr ( un E- =H4 H- )
(s)
(6)(3)

t1)9



feo/q{Haidxa I (3) / 2000

c,=s./b2rr \len
3avBarsMo. uo se(Top Hr, se3an€xoro Bu

rcJltpn3aqd [uAaro'roi xll{m 3a]t(AI' nepnerlAu(y-
nrpHr{ii ao rpoeKrii npoBi,4Hrrxa Ha nnorlrnsy
cflocrepex€Hnr, ane j ,qaH x cnocTepexefil HAM

BiaoMrii He BiIr, a clMapsnii Beftrop H. O,qlra& truro
6 BeKrop Hr i 6yB 6x BiaoMui, Mn He Mornfl 6
cra3arn 3 tr<oro 6oKy BiA Toq(x cnocrop€xeHfit
3saxoArruc{ IlpoBi.qi rk, 60 sanpni q]om BeRmpa

BjafiocHo fipoBiarqfl{a nporl,ItoKlrxi 3 pblflrx 6oriB
flpoBi4H$rr (! oAnor o 6oliy BtH HcflprvneH fi Ha

npoBi.4ln\ 3 Apyroro - Dia Hbom).
no3Ha.rrltro qepe3 j rryr vix BeKropaMr H i Hr

(pnc. la). Ma€ Micqe o.reBlr4Ha piBnicr[
Hcosj:li{sini+Hr (8)

(7)

nepeiireMo renep ao 3Haxo.uaeHnt npaB{.Jrll

aoaasaHHr BemopiB Bbe.
tseicrop Bt € cocrcM{ trBox nptMonrH'lrHlr\

npoDiaqnxi! 6YAeMO Ha3[BaTn cyMolo raNlx qBox

sekmpiE Ei3e, (oxen 3 ,nd{x BilnoBila€ oloMy 3

IIpoBi.qHnrjB crrcreMrr 3a yMoBIr BnrurcqeHllt

apyroro. norHaqrMo cep$ Wj,E Bemopx Bije.

Jrd 6yn! 6 ol-pllMaHi nplr vMoBi o)'HlcriolrvBasHt
nrure oaHoro 3 npoBianr.rdB i.{ep€3 w - seRrop. qo
BianoBiaa€ oAHoqac{oMy 4lYHxqioEyBaHlro ix o6ox
3ana,D no,nrar B ro\rr. D.lo6 Bnpa3r.{rr4 onepa[]o

$ -- W, OW ,repel onepaui xaa Br{liflrxM'

Po3rJr.trHeMo aBa aolinlxo po3ra olaHux npo_

Bi,@nRr, oci firnx rftrpanerLHi n,rcqnHj cnocrepe-
)r€rrF , oAHa( Morryrb nepe6vB,rrn na pi,]lflix rrH-
6nHax. npoeruii oceii urx npoBiaHHKiB Ira II'oErlt}
cnocrepexeHH{ no3BarleFo Ha p c 2qepBAAiBB.
3annlneMo Bxpa3 aff rlpoeldifi cyMapHoro BeICopa

H sa od roNnoro 3 flpoBiAnI{rdB (B Hacry1trIlrx

Oop yna\ ilerc I 3Ha.rtrB. Io BianoliaHa B€nff.InHa

floLlnhLr npoBinHHr.i qA. rHJeF. 2 - BB. 
'Micrnirepnirx no3Ha.{eH} roii caMnii. uro ii \ ronepealllx

H cosjr =Hr +tLsioir+H,cos(r-r) (12)

Hcosj?=Hr+H0sirir+Hr cos (tr - 1) (13)

.le 1 - rtr vDK trpoel.xrt,Iv npoBr.lrHrniB Ha n.tourrHl

Brpa3xMo B (8) H. i Hr qepe3 BnMiporaliy
BqtlntttlJ't Zt 3ri4{o Bnpa3iB (5), (6). nicnt ,qffr,Ilx
cKopo.reH6 nicraHeMo:

Z coscc +2, G' srnra
H corr=- ''' G' sinc cosa

a6o
/,\

H.cosl-7 ---- 1gs ('')
\(J sln ct )

npriiMer{o ro3HdqeFHt

w=l I *t".l(c' sina - /
i 3anhreMo (9) v Brrrr,qi

WHcos.i=Zl

(10)

(11)

flprl orplrMalrfii OcrpMyff (11) Mn Bnnaaarln B

ropBoHra.]lbH) (ovnoHeFr] Bapraxii BcropHxt
3nricr. aepr[KanbHy r( cria,qoBy po3rntraeM flposro
ff cxansplry BetIFIrIfiy- rqo Mot€ Marx 1lra[ nIrcc
a6o MiEfc. OT)l(e Brpa3 (ll) Ma€ 3Micr cxa,ltpqoro
.ro6)1q. ro6rc W vo,{(e polr,uranrcb ti(,0eth]ffi
BeKrop. Ilpv.rcMy, ocKirrErtn clillr-tpna BeJrn'IrHa Z 3

pbHrx 6or.iB Bia npoBl.-qt{tlna Mae PbIInii 3mk a

Ba€Mxe po3Mirlleffu ropll3oHTarl,Hfix BekropiB H,
Hr, Ho He 3iBHa€ xo4Hux rMifi (pnc.la). ro
3po3yMino. qo HanptM Belcopa W BiAdocHo

rpoBirclt{rr 3 pi3Hnx iioro 6oRiB 6yAe oanaxoBxM
(a6o 3aBrr(qr ao npoll4H Ka. a6o 3ilBx.as Bra l6oro -
B sairel'orofir Bu Hauoro Bu6opl \rpirrep) ruilfll
r$xy &'rs Zr ).

ttqo 3anxcarn Brpa3 craJrtpHom Ao6yrKy

mxropir (W,H) = Z qepe:} KoMnonel'rl{ H(x.Y),

W(.r,b). MIr muMa€vo oopMyry (l): Z = a X+b Y

Puc.2.lo 34axodrreHHz "npae na dodasa+ r"
BeKnopis Bi3e

BpaxoBlrou, E\a z=^+Za, Z1latagq,
Z,/H:=1g02. a T aKox piBnocrj
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H, +Hosini, = ff , 
", 

*"".,n,,

$IIIrl[eMo snpa3n (12). (13)y Bnrntqi

z, tz - z'l cos(,t - r)H msr =J+- W, tgdr

Ft.cosi"=Z:'atz' cos(" - t)
"' W: tgor

AoMllora{Mo o&rABi {acnrRn (14) Ra Wr tgc?. a (15)

-H.t W, lg(rr, sEeaeM noal6ni .rnesr i Br(opHcra€M
no3Ha.{erfir crsupHoro !o6y, ry. OrpnMa€M:

(F.W, )q*. = zw , cos (" 
")

*2, (tscc. -W ".. k-.))
(F.W, )tg", =z,tg.,

-2, (te", -% cos (r r))

AoMnoxxMo renep l -Ery 3 olpuMaHnx pisHocreii Ha

Wr, a 2-O - Hc W.. i BMKoprcrrcv onepaurm

cxanrpxoro ao6ymy a,'n Ber.opir \ ,W, :

w. (n, !v )tg", =z(4.%)
+2, (wrts.r,

W (F.%)tg"' =zw,

rqo .qrrr 6yar rftxx BenopiB f i h,, i=I,...n

BdKoH],crbcn piBnicr}
/\

I rr.t', r = | f.l [, I

B pe3yrbrari,qlcraHeMo

(H,w) = z \22\

(23)

T0610. N{I' orpsMatlt,l B{pa3 Bemopa Bi3e. Iqo

croqercr o4HoqacHoro ilryHn{toHysaru amx
npoBr.oHrruB 3Brn.n "np:rBtr ro ,qoaaEaHxq BehropiB

Bi3c":
]IW= W,+ \r,'.

Brpai (t?) Ma€ Bxe 3Micr i3nniiHoi Ber'TopHoi

L\Mh turo HrM aiaori W ' nunpn-u W 
'

porr.Lruu.rLc{ nnore'la nno Ae{kv 4}rxsvtq!
nilliilrv HeoE opiAlticrl, m KopeloHe npaBsno

3HaxoA){eltr.n ii BJracnoro Benopa Bi3e E (a orxe
Morc,rrBicrb oqir {rn aerKi ii napaMerpn) 3riaro (23)

6yAe Marfi Bnrrtr

(24)

qx fipfixtaAr| roro. tr KopncryBarncb

orprrvlHuMH {ropMyjlav polrn HeMo ala tldcrr{oBl

Bf naror B'ur r\lHoro po rraE\ BaHH, npoBloHnl(lB fl,n

c )iapaKrepF{Mti cdve i,'l, reocneKrprlHor cxryduri B

3ai€pnarc[rcMy c€icMoaKrfiBHoMy nporfixi.
npoBiAnrfl(x repnerqrryntpHi. B 4,oM)

"""aaxv tW -W, ) = 0. otxl m:k=I. ToMJ. Bttpa3

(21) 3Boanrlcr Ao npaBnra napaienoDar{a.
npoBiAHsM napanenbHi. B uboMy 6 nilcx\

(W, ,W, ) = wrw, Bci ]"n Berrropli w, wr, wr
repe6yBiror6 Ha oasiii nptMin. ToMv !npa3 (23) a-

rftMe 3Micr 'rBr.{qaiHoi cyMtr ct(antpiB. EneMelrrapHx-

MU nep€Tlope HtMI,r ioro Moxna 3Becrfi Ao KBaapitr-

noro pieHftr t sraHocxo HeBiroMoi Be.r{ltrH W-.
Wr r -W:(lrr: +WW)-C= rl l2s)

re c = wr trt? -w tlt, - wrr tri tr = Igcri: t? = tgor.

Bucnoaxs

Orpl,lMano MareMrr[t.{Il1 cniBBi,qHoneHHt nnt
BernopiB Bi3e Bi-q nprMonirdnHln aHoManin enettlpo-
rpoBiaHosri. HaBeaeno nplfinaas ix npal(rFrHoro
Brr.oplrfirdHr -lti ,0Bor vonete; nirpa.'eJ[Hur i

ncpnerl-IrxlnrpHr\ npoBuHx B CirMe r.rid voler c

)iapanepHr{M} !r1t rcoereKrp}r.IHoi cxrvauii B

3aKrpnarcbnoMy rlpornsi

=2,
lw,l

(14)

(ls)

( l6)

(17)

w,=+w-iw,
' (l x)

(*.w,)

-'2,(tg. -(q,q))
(l e)

Bll3sa'rxMo renep Z! i3 (18) i d,qcraBmvo iioro
3Ha'reHHr B (19) (Bnr.,Toyefidt Zr).3anruaroq{ B

fpaBiii .r,rcrrHi orprMyBaHoi piBHocri nntJe qreqt 3

MBoxHfixoM Z, rlicnt AetKHx cKopoqenL aicrafieMo:

tw"t.gc., -(W,W,)lw,teo, (8,W,) +

+iw,rsd, -(Wr.E)l% tg(I, (H,q) = (20)

= zt\ w,tgo, tgo, (n,w,)'?1
IlpniiMeMo HacrynHi no3Ha.refi lrt:

k - W, ts.,! tW, ts c(r - (W ,w: )1

I = W:tg cr? twr tg crr - (wl,Wz )l

rn = Wr W: te d.r € oz - (W,Wr)'?

!e k. l. m q oqelrano, cxajlsprnMtr Benflqlr$aMl'l

Tenep (20) MonHa 3aHrcarn y Bnai

k(H-,w])+l(H.q)=lnz (21)

fb4'rxvo o6raBi eafi Hx (2lr Ha nr I

Bnr(opllcra€r{o ry Bnacr[BicrL ciuntpHoro,qo6]r{y.

ltl
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Yr. Gorodisk_y

MATTIEMATiCAI RELATIONCHIPS FOR WIESE VECTORS DEPENDING ON RECT]LINEAR
ANOMALIES OF CONDUCTI\4TY

Srnnnury
For explanation of anomalous Wiese veclors condrci in Transcarprtlua seis oaclive trough earlier lve bo\e
supposed, tlut in Tereblia faull zone is localized anomrlv of varjable coducliviry. This crused problem of
calculating of own Wiese vector of one of lwo o oDralies wher we hr\,e values of other anomaly own Wiese vector
and thei$ total lalue. l prcsented lrork the proble solution is giren for nodel case of rectilinear conductors.

Examples of these formulas rsing are givel

IO. fopoancxrii
MATEMAT]4qECKI,IE COOTHOIIIEH].,IJI A,']JI BEKTOPOB BI-'3E OT IIP,gMOII-]}TEfiHbIX

AHOMA,'IbIII 3MKTOP| trOBOISJOCTI4

,ql14 o6lrcHerfir zLr{oMarEHoro noBeAeHnr semopoB Bu3e B 3afiapnarcrcM ceiicMoaKrltBHoM rlpor!,r6e palrbfie
6LfiO BbrCxrBnHO npeanorroxer{ue. qTo B 3oHe Tepe6rtHcftoro pa3noMa no(anr{3oBaHa aHoMatut nepeMerHo;
3remponpoBoaHocrri 3ro 6br,ro npx.rnHoii fiocrafioBl{x 3a.qa!M: (irt no mBecrHbIM cyMMapl*rv u co6crrenHbru
BerlTopoM Brue oAHoii ij aByx aHoManri B6FxcfltrB co6crBenHLli Bexrop B e mopoii aHoMannn. B pa6ore
np Boalrcr peEer ie 3roii 3a.qa!m a.1' cnycar rlo,uerx nptMorllHeitHblx nposoaHu(oB l]pftBeae npuMeprr
r{crroirbroBarft r nonyleHHbrx dropM!,n

AE,'KI OCOBJIIIBOCTI BEKTOPIB BI3E B 3AI{APIIATCbKOMY IIPOII{BI TA LX
IIITEPI]PETAUT'

IO. fopoaxcLKxii' B. I(t'rHcqoBit, T. trlnlrl roBn.I

(Kqnancu<e ainninen& l cnu ttnr 2eodriTuku L*.C.Lq'66o,fti4a HAH vKpatnu)
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t tbKox atananHi\ nepiadi\ 6wmonadi6tl1lx upia4in. lue gr.ttaleHHt nrc|1Kot cnpykntpu psnodity aepwltH 41tx
6ex opts ianponaHoea4i cneqia,lbHi altzapurtr .LlvnhmltniHtiHo a\anit.v- OnputaHj pe3ytbnamu nidnaepdnu

'ucrraueHi 
paHiute npun.w4etut npa ictl.reaH$ s jaKapnamchkotl.y hpo?uHi cy6.uepulnqan'Hot eieKmponpoqinhoi

3ovtl e okoti Tepe6mHcbkoza p%toNr, a maKo.r( d.teo.ltutu no |uun nern Hoai oco,it aoLni Kannan,.hkot
an.tu ani t eteknpo n P etuH oLm i.

BaHo npoBeaerrlrr seuepepBrftx uarHimBapiauiiix x
cnocrepexer$, rKi Tpr.rBrrorb i qo renepiEnEoro qa-

cy Op.asi3aqir rarsa cnocrepexeE 6yra Btrtluxa-
H Heo6xiAHicrlo BUBqeHru aHoMaxlHr,rx cacoBux
3Min BerropiB Bire. floB-r3aHnx 3i rviHoro sanptrre,

112


