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O A6nrrocoB
ffO BI4HATIEHTUI NAPAMEI?Y PEry"{PI43AIII] Y EAPiA{tr4HM 3AAAII OEPOEKIA ,4AHI'{

Po3r.rfiryri rpn pfuHi npflrflryrn,l Br.Bfiaqefir{t raprMetpv peryffpll3ar{li y }apiaqiludii ]aaaqi o6po6s aalflrx. ql
rynrflrun ryysylorbcr Jrxrne na Brracfl{locrtx (oBapiar{iiir{IA Maplfl& !i TpaKr:tloTbct I aHajrorir TpJ,4llntHux
npnr4rniB {eB'{3(I,. $a3ipo3B r3q m 3rna4ir!'}oqora OyHrqioHijrl. Klladffflnil Bltrlarlol( capeIH}oi nBaApa-

rn rHoi nonomqii (3 rupaMerpoM pep1.]1'plr3arrii, piBrrrrM l) 6yB oAeprloHx tK oAfiH 3IopeHfu piBlLtHUi. uro

BiEroBiaa€ r1pftiulltrI'\, HeB r3rsr.

O. A6pnrccoB
OE O'IPEMNEH]4H NAP,AMETPA PE|YjUIPA3A44H B BAPT,IALMOIIHOI' 3AAAqE

OEPASOTKI.I IAHH}IX

PaccMorpenH rpn pa3n{q ,rx npr{Hrurna o4peaenel{flt fiapaMerpa pery'lsprt3:rlrnn 3 BapfiiiquoHHoi 3ra19e

o6pa6orM ,uaxHux ?Ia npnsql,lnH ocHola{6l miltxo Ha c}oficmax (oaapxaurcBfiloi Malplq Ir rpamysrct mt(
afia-1o .fn TpaArdll,roHlrux trpnHqlmoB seB*Iqt, K]asnpeueH[rl It crnatqBauorqero 4rt_I{krlltotrtula. Kjlaccrl'rec(trii
cny.aii cpeaneii xar"{paraq€c(oir l(onfioKalrjt (c naPaMerpor{ peryntplr3alllrl, par$[B{ l) noi}\eH fia( oAitx I43

Kopfi cil tpa3fi eHl{rr. coorBercrBymlllero np{I{qrtry IieBJr]Rt{.

IIOEyAOBA A,'TbTUMnTPO-rPABIilIETPUqHOTO rEOinA METOAOM
CEPEAHI,OI KBAAPATtrqHOi KOJIOITAUII 3 AOAATITOBIIMtr VMOBAMU

3.P. Tapra.rrHcH{a

geprcacqun rdzeryumen "Jlbsiaoka onbnexnix.1")

Dcmt"l

flpo6ne{ir Bucol(movHoi l1o6y!o]n ocnoBHoi piB-
HeBoi noBepxai - reoiAa - € Ha?$B[qaiHo 0rffla,Il-
rorc. II pdB'ByBarflr{M 3aiiMaer6cr 6ardro Halxolo-
AocniaHrrx ycraHoD n r4roMy cBin. 3ol?eMa - Mix-
Haponm cryx6a reolAa, ri(a e cKrraaoBoro qacTfiHoro

MirisaporrHoi acouiaqii rcorc3ii
lla chororHr polpo6rcsa {xrhi. veroruB qru lo-

]Bon uor! po1B r n rQ('6ncM\ . rhv'Lr rrr!.flr prB-

{ev m!fioc . TaKi MeroA[ Biapi3HnoTEcr rK Teope-
rr+rsfiM o6rptlrryraHnrM, TaI{ i oopi(oro trpeAcT a-

Atranirrqra oop]lra npeAcraBrreEn reoii.4a rpys-
ryerbcr H, anporcnMaqij 36rprcrcqoro noreH4ia-! ?'

na6opaMlr opTolo{axb}rrx a6o Harjr! Heoprorolra.r!-
HUx 6rucHy\ .!\ H'-lUn Cepe! DdnoBr rrofl\ veloiiiB.
tid ran,b aHarxrr,r.lHJ nperlrrBneHM rcoial. Ltr
Bla3Ha.flrTn MeTo.n nocJnAoRfiolo Mi,nhTunorI6lrofo

axar8a [3], B ocfioly riroro [oMa]Iem a[poftcrMa{it
6yporo'{oro noroHAiary Heoproror{arrlr.rrMr nmeH-
rriajl}Hfi fi OyAKrrixMJr fioreHrlianaMa r{eq9flTp:rnr-
roft PJji,,nt xr tf).Brrrno.oB PeJ!n5rarn. o,Iepxuur.
npn 3acroc]ljlr ri rForo Meroaa. MoxHa 3iraii_flr B

voHorpaoii [3]ra B po6orax [5,ft.
llficroBa ilopMa npeAcraB.reErr reoiAa ,BJue co-

6om qltyulricrl 3l{aqel{} Blrcor reoiir, o6.flrc,1eHxx
nu llyJxB aerhor pcrv rrpHoi c'r'{r1. c epe.r Merorrs.
uo 3a6$rcalrloTL slfi&arleHHr reoj,la r rardi OopMi,
BiA3Haer.rMo vemA lnBlrjlxoro rcperEopefiflr qt]?'e

[2] i Msroa cepeanLoi (Ba.qparrflnoi rcnor.ariii Ul,
.rnrif, Bn€ e (racr.rHuM. HeodxiAno riFA€cfl.tTu. qo
Be3lzDnaloqrj Ha r{drBHic"rb rloBo,.ri Berrxoi cyKym{oc-
ri pi3sovaldrnnx MsroAiB, MeroA noioxfllii ro cBo-

' roArli 3ajr{[ra€Tr,cr q]{ fie ocIroBHtM MeToaoM sE3r{a-
qerJHr reoiaa B uo6airbnoMy, perio{anbnoMy m no-
xr,rrlHoMy !racrrri:!64x.
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f"olesi,

3 ol.]lsAy na oco6JrnBocri McroAy cepeaffboi REaA-
par AHoi $oroKa{it (aerarGHe o6ro6opefi }u iioro
TeopeTn'rr r( i npaxTl{'nflor acrcrris nonaHo B MoEo-
rpaoii l7l' siA3srcn^ro .ueqrj rpv.nro4i Exxopnfi-afl-
Ht ioro rpa.DxuriHoi cxevs A,'l' cni,rlHoi o6po6,u
pi3Hopo4orx 3a cKraAoM ra ro'rfiicfio BfiianEx ,ua-
Hux. Tmt4 {e Mexfie, Ireo6xj4riff! po3B''3}tsaAHr ra-
K1{\ npobnev rclry(. BHacjjrofi t{oro rm npaKrxt-u
3acrocoByioTLcr BiAfioBiAHi MoAtralimrrii o€Hor{oro
METOAY

B Aanin po6ori 3arporcHoBanrd Bapia{r MEro,ry
cepeAlGoi l(Ba,4parn'rHoi r@jroxaqii, fr!tri Aojlorlqepanla.T{ Io@TKoBi yMoBx H.! cym m{icrh rj,tx BHM|-
plB, noMrlrraMr.{ r&nx MoxHa 3HexrysaTrr_

O c 
" 

o 6 E i cni66id H o n' u r"
Hltxqe 6yAeMo Aorpr,rMyEa1lc{ Krncft llroro rpar(-

r1tsarrur [7] 3a,qa'ri Bnnaqe:nlr :61proro,roro norer-
4ia,ry Z 1a ckiH.reHorc rijllxjcro 3tlaceroj .,riHiiiHHx
OyfinqiorlaniB ,, EroHa.reHnx m {orerqiari f [1,3,7].

H€xi*vacMo 4r-sriUipFufi BeKrop lr 1Ha,Jefi6 ri-
nifiHfix oy!trcdo(ani3 Ha no.rerudani ?, Bm.ril,rHrxr j
Efina.lRoBrMfi noMLrfta?r . fhr l"rBoploKtrb ?t -Brfiflp-
Hrii B€mop nl, qo xapaKrepr.ByeBcr xoBapia{ii-
HoIo Marpr{qero C",. 3riAHo 3 [7] piBn Efi, cuocre-
pe)rcx! MaTnMyTl lrfnrl

I =B1I+n,,

poM 11,3,7j.
He BAaroql{c! TJ'r Ao Aeraneii seo6xiArqx n€pe-

BopeHb, rKi fipexpaclro onnca{i lMopiqeM p], Brq-
lHa'{!ftO flflte- IEO B HJIIoMI B{na4 iaIa'ta l\4fii-
Mbar{ii 4rymqiorlany (5) € 3r!4a!.erc nollryKy yMoDlro-
ro encr?€Mvuy i iBoDfrbcr Eo MuriMbauu OllllJrro-
xaJry

a = (T,T) + nr C )n + 2r.i(B,T*n -t,), (o)
+ 2k;(B,r - l,) = rnin

Ae k, 'lerropl{ fierrt3ria{esrcr MEoxG}nri! ,llarpan_

x{c. Pot3 qlroM, n{ n ta6erney}c MiAinyM,!}Hxqio_
nany (6), q,le oqinl{' [oreHr{iarry t:

ae RoBapia{iir.i Marprn{i C, BeKropiB clocrepexefi6
lerrio oaFpt€Tn 3a BiaoM[M npaBr roM 17] po3[o-
rclo,xxeHs, r€Bapiardfi

Ci, =B,KBrt (8)
3a ocHoBsoro KoBapiajliiHoro oyHKr{i*o,( I?l 36pro"
iottoro Troteln0a.ry I Cepcarm l<Ba4arrvna nour.
na o{jl'(, (?) HeBaro(o oftprorM y Btrr,ugi

t& 6a.rirMo, oAepxafii rauv cniari4ror:rer*rr e

OopManb{o er(BirarslfrHlrrrtr Io cliBBiAHoEerc i(,!a-
clrqHoi cxeMu cepeAHEoi rcaAparfi.rHoi Konor€{ii, ,I(_
Eo B ocraHfijx qacr r{a e.reMeFiB KoBJptaufifioi
Nrarploq noMfiro( Br{MrptB AopjBt*o€ r},To

B tcid'li nani

3arpofioHararla o6.ucEoDar6fia cxeMa, ,xa pea-

'r,r)c Mero.4 cepeJxbot fija4parlflmoi Konohauji r:o_
AarrcBxMn yMoDaMft. 6yjra 3acroco3aHa I!rL, no6yAo_
Bn Ba!ftrry a1!ftfi crpo-rpa-Brverprf,{Hom rrot4 Ha
a(Bampii llop$oro Mopr.

Ao o6pobr(Il 6yro ryrftffo 940 ,raltrrx cvrl\,rH'l,
ftoBoi arbrlruerpii GFOSA], Io.mclb rn-':,ra*o-
Afrbcr B r.rer€x BiA 1l cM Ao i27 cM. AAHi po3raEo_
Blsr r3AoBx rpac cyrryr rKa GEOSAT, rpr.roMy
BrAcraHb Mrx mqr(ilMH Aatux fia oAsiii Tpaci crano-
!IfI! 6n!I3[Ko 3', a Bilcraxb Mrx cyci,uriMn r?acaMn
- 6rtri $Ko l" Pouafl)tsaHh, rrl}xx arrrlrr{,rcrp no-

KpiM r(!oro, 6yE{ rlplo:brari a6co.ramrd gnaceull
cllnE Bafi! siaoMi Ea 9 II!'I{ma\ po3rarnoBaxnx IIa
F6eper ri lloplroro uopa ix porranryrannx r:rxox
cxgMarlrrrfio rroKa:lafig Ira plfc,I OcdnEKn Benr{r{EU

i=(,r "r)(.t:." 3;)'(l;] .

(i)
ae Bemop Br MicII{f! B co6i riniftri Sl'Itr(qiona , ,

(2)

KpiM qbom, Hexat MaeMo qr-lxMiprfl{i BemoD

12 3Ha\efib nirdiiHnx i[yExqionardB ra norenqiani I
Bnnai!rcBi lloMflrl{n firrlfi € BiAcyrniMn (a6o HI{Ml.t
MolKRa 3rexrJtsarr,r B nopiBHrsEi 3 noun:rrar,,rr,r n,).
Totri piBHrHHr cnocrepexeHb MarlrM)"r6 Brrrn4r

l z =Bz1''

tl =(1, 4 ... t,,).

(r)
Aerxi B (l)

e,, =(t, 4 ... t,^) r4l

CucreMy (3) 6yaeMo rparfl.rsarH rK cncreMy .qoAa-
Tr.osrx r\4o8. uro HarJualorbcfl HJ {6vDn)o9r; no_
teHrian /

Orxe, 3arajBrra cllcreMa piBriqn6, {$, nor?i6Ho
po3B 

'3arn 
,ajlr BrBfia're u nme{danv 7, 6yAe

cKranaflcr r niEcr4creM (I I i I1). Po1B trloR ii 6vleMo
tryKarn niA }a{oBoto pl i

(?,7)+nrC;jn=611 , (5i
,re (?',O e $a{pamM flopM! 36yprcrcqoro rioreHui-
a[y B fire6eproBoMy npocropi 3 BiArBoproro.ir{M ,ra-
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cftnll Barr{ rLr ooroBop}oBarax rryHr{rax BFo\r] ur
(Ha',Horo ro{urc- o rsinnoBuJc srMorr\r to rpdBi.
Merpn'rllur nyHmiB I rfiacy), Mn rltpiur.rm sxno-
pkcrar! qi Aard caMe y {lopMi AararKoBux yMo3 (3).
cnoAjs$o.rxcb nofiprEr$r uhJHareHHq r€oi.uJ B

np{6epexdit ioni, ae a.rEi e.rbTHMerpii Bxe lle Mortt-
fi2l l3alr€Tll fialiiiHHMr,r.

Pa3)nbnanu

TaKxM .ruHoM rarr,rhr i Ha6ip Aaffix cr(l1aAaBct
r 040 

'H., 
,es" ruHiHHh\ d,) Hr.xroHrriB ( l) r ,r rtuqcHh

rrlu'rH/\ ri^HtuxoHrflB (Jr l-.ioro o5po6hr ]niilcmo
Bari-t ar rpuurdltrlorc c\e\rolo Br{n ireHHrr-BrqHoB-
reHHr" ! Tpn grrlllrr.

Ha n€pmoMy erani 3 lnxiArxDi Aa!,lx Bq4a,rrBcs
Tp€fia Mo,qoi rnobanbfiolo rpaxim4iiHoro llont
3eMri EGM96 [8]. rxa rpeAcmBmHa rapMoni{rtriMft
rcoiii{iemaM! nore}qia.,ry Ao crcnelri fi nopr.uiry
160- a or]I.€ Ma€ po3ai.crry 3larricrr l0'x30' Orpfi-
i[afini Ha6op 3arru(orltx BiAxxnefiE xapaKrepmy-
errcr crarxcruKaMfi, noaaHrrM[ E ra6ur{i L

Ha .qpl'ro ,y erani la oleprcrHfivr 3amrr]n(oB]rt{H
BiaxneHtlri{H T a q opMynaM{ (7) - (9) sl'xoir}ldlt
nporHo3 3anlllnxoBriy Btrcor reoiha ra 3anmrioBftx
rHorrllix cr.ur Barx \ rx\ 4r52 Byvux perynrpHor

cirrc{ 5'r7.J'. fti rorpa[rflor! Ha a(Bampirc qop-
fioro nropr. AHc:rirfiyni B[pa3n.t)ls perioHarr x xo-
Bapirqjii ix Oy}IXqii 6,yAylarrcr 3a MsloAr.{I(oloj rlo

r, ill{ovaniii cr4[r,r Barr,,  s (B Minira
6caCrarrrflfl{r.r
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Ti6.rrufl 1. CraTficni'tHi xapamepficrl,{xx Blrxi,qarx ra nporlro3oBaflix 3arrrlrurc]nx no,:tiB
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rpy lerlcr Ha Bi.{KoprcranHi noreHqianiB p4Ajartr-
4rx MyrbrrrcniB J3.41 CrarrcMqHi I€paRreplrffI|-
rur npo ro3oDaHnx 3ajlru(oBrl\ BqcoT roolaa Ta aHo_

d.Ln Lxlu Bary no4dHr B r16rnq. I !,r' noprs_
l{qPH' rav rie nourcrh!, per!lbr: H. ojepr(adl .a

.nncvotor0 Melola Lotol qii Fel sHt{oprlraHH,
.rJHHr ,ioco.rrotHt,y BxviprB .yrn Bdrfi. a or)re u
6er aparyoanxa ,roarr(oBun yMos (3)

9l( 6a.DrMo, 3a.anbti crarucrrLrfii xapar(Tepscrn-
I(r no,:rlB) au3HaqeHfix 3 Bpaxllarrr" ra 6e3 Bpaxl_
Ba!!, a6co:trsr.Irxx 3HaqeH6 c[rrx Barfi_ BiApi3H_sor6-
c, 4\ nle Heqtcinlo TuM HC nelon( xapJKreprct}ina
pllHrirll uu\ no/riB no-raHr B ratrliur I Lsia.rJr! rpo
cvr'reu.di BrrvB iHoopMaqii npo a6cofiofti 3flu.rem{Jl
clrr! Barq lrrKoprfcTaHoi y Burral!4i rcmrnoB{x
yvoB. rl( Hrpel ftt,tr1{ B}1'Hattefifu reoila r.r, I fla
psynlraTlr 3x:llra{eHlr! afio{aniii cmll Barll ,!,ero-
AoM cepeAHmi |(IlaAparlf(r'Ioi rcnoxaqii B 6j,n[-sKo-
MY Bnna,lky, 3 orrrr4y Ha piBgHb -rortHocri pe3],l!ra_
rrB nponro3y (ra6i 1 ) m Ha qrracHy rldrpe6l sr,3na_
'reHHJl reoiAa 3 carotrM€rpororo rortnicfio, Irexlysarr{
BrlrllBOM Ta(OrO prBHr rreMotlJ1nBo.

T16.llrus 2 XJp.,r rcp{cr}1r(H pl]Hrjr]b pc,!r6ft,IlB
nporHo3t. oaepxaHHx 3 BpajgBaHrrrM ra 6e3 Bpllxl_
BaHHr a6corroTHrx 3Haqe

4552
-t.69
tJ 12

-0 0r

3rnBrariB ,nafioi po6oT[ ]3roAxrt'ror[cr 3 orpHMaHH-
ifl.{ r{e3arlorso pByrErarirMrl aHar-rirrmroro npe!,

fLpeurri. Hi rpeftov\ erdnr rpclu voAe.r,
LCMro 6)s Br[Hos rerorir E orep)}aHx\ 4<52 ro,rh.rr
npo[ro3oBaHrx 39rr{ufto]rrx noni}. Tarunv ul{oM
618 nobyAoBaltrrn BapiaF. arluMerpo-rp6liMsrpk{_
Horo reoiha qa ar$alopii qopHoro Mopr BHcorr rco,
ua Har e.'tn-oiron 

'am,lbHor:vHui reoleil{qHoi pe_

oepeHq-c{creMr CRS80 3MirEororbcr siq 12. t7 :1,r,ro
39 04 M, a oqiHKr.{ cepe.uix reaAparnqrnx roMqjrox
3r.{cor Teorrla , BiI tl cM no :t54 cM. nprgoMy, Haii-
otJl]IIn oqlfiKfi noM{roK Marorb Micrc 6i_,t IIiBAeHHoi
rparflrqi al{lompii, ,!e He 6yxo Hir(In roAar(osrrx
raHl,lx rfu norllnrmBal11 6r xaairptcl, pe nhTans
('\eui no6vloBcHofo reoi,rJ nnh r,rHa Hi p|,|c 4

BucBosk"

Hc taBep eHrur sutHasMo. Uro B rrloii po6o
6]! 3anporroHoraEd po3B'3ox 3a4a{i o6po6ft{ reo,
/t fitnflfx ,a]flrx 3a AonOrfOrO$ MgrOIa CepeIHLOi
KBaAparrfqHoi rcnouqii 3 nolarr(oBlvn lrolaMr{
CnisBiAsorxeAE (7) - (9) a,uoru uryxaruii po:e'8or
,irir 3owrorcvoro norcHqiary I i :rerKo fiepfiBoplo,
rorlcr A.'r, D{na,qKy 6}A}-rri!lx i rllrx fioro rpaHc,
qropMaHr.

,Pe3yjl}rarlr anpo6a{ii po3po6,reqoro MeroAa npH
no6yaoBi r€olqa na a{Baropf r{opForo Mop{ 3a 4ll_
r{r{Mx cv[yr]M[oBoi Mr,TKvcrpii ra 3a a6co&orll,rMr.t
rHJqe lui\tH -ur'ru Barn .Bir'Ji.rh rpo aorit,rhHiclb
ioro BlrKoprcl'alrHr 4rr o6po6xx pi3Hopo;rrqx (3a
cKrljiov ra ro.rHicrro) rpaHc{lDpi{am 3oBHjnrsloro
qra3irarii8oro ronr 3eMni .

no6vAoBalrnii sapianr alrnMerpo-rpaRrMerpFr_
fioro r€oira Moxe 6,vru lr,Iliopxqraxni Ajrr noAi]]I!_
uroro BlBqeFH, ocHosHoi piBncBoi noBep\Hr B aItBn_
rolii rjopnoro Mopt

II tru
Acrop str..roB Tirr

rlHrsepcprer urr'.r Oxr o. CL[A) I npo,], O CaHLo
MinaHc'rat nojirexHira, Imdr) - 3a s4.qarrd ad$rrx
d. bfliverpjl Ha a{3aropio rtopHoro vop, npo{
Kt Pvamonovr ryotD O Nlap,rerl}lo re -rojr
MHoL rr' r$ (lepr€BAfl; tHiBepcHrEr '.,qhBrBcbhd

IloniTexxir{a") 3a cnpr'fiIlfi B orpr-lvaHHi r{rl\ IllrHrr\.
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C€pe4{.
l(B:ulpa irue
Crrruaprrc
Brlx JreHior

Bar!]rBxM € ro; OaR"r, qo i 1 Bnrurl(v Bnco.r
rcoirn r v B na,r(\ ,H,rrra.Tfi.'{nri Blrx rre}rct JMr-
.4\HHn oujHon no R. Uc ro'BoDr npHm-rHrr. uro.
m\ vfi I oqtmBanh )OcorTorHi rH-qrHHr errnr brrx
llir{lHrororb LBr'l npr6epe/Ax[i {^Hr
PHL 2 ip/. I H:r fl{ri\ {ooplhcm L! Brr\rreHu q(.
(paBo imocfpyorb xapamep o6rouoprolrHoro snna,
Br Bpax.r-BaHns a6conmrHfix 3fiayeH! cftnH Bam

_ 
3altsarrurMo ry"r. rqo orpr,lMarudi xapamsp BflnriBl,

aDcoJnoTIlI{x 3HArreHB Cfitrq Barlf f a{anoriqffM Taro_
\^. olep,(irxorn B vuHorpa,lj Lil npH no6\!oBr anr.
rrMerpo-rpaBlMeipr.rqHoro reoiaa rra akBaropii Eat.
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coNsrRuc,'loN oF rlrE ^'#flHi1'fo***rRrc cEorD By
LEAST SQUARES COLLOCATION W]TH ADDIT]ONAI COND]TIONS

l::_:,"lylyl. o'"p9...d for the probtem of geod€tic data Focessing bv leasr squares colrocarion with arldirional
::],iiTTt_::T"p:li"g erTressions $ere deived for rhe dis(urbdnce potendar. Thev may be FaNfonned easjtyror any oerilarrve 0r rhe polential Resurrs 01 n 

'reric[ testinS 0f the proposed netrod are discussed for thiconstrucuor or arhnrcrer.srirvimernc qeord ,n d'" Black Sea arca-frorn satJure attr*"tei aata ano aosorute gravitv
\:'1,'e-s

rocrpoEHr4E Arr6'n\,mt"o"**r1ff;#.fi[{oro rEoqaA MEroroM cpEIFm"KBAFAT?r'GcKoii Ko,a[oKA4.l4 c,4ono,nllreft riln fi vC,ro--aufl,,tr

rlpearoxeno perneHrre 3a!a.n o6pa6orru reoaei{q":;;:;rr"r* 
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Meroaa cpea',ei ftla,qparrqecxoiir(oriror€q!fi c aoflor'ftTenbfihrMn rcnoBfirrflr. J 
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ro qero n ore' u i ft [a nor]nefln coorHorxe'rlr, rrocraB,xtron!{e petrerurc la.qayll, Mop6re "rcrko npeo6pa3lrDr6c, !], c,r(}^l4t Apy:n x rpaHcilopMam noreHqHara. 06-oYxqaroTcr pe3yrlra,r6r afipo6aqnt pa3pa6marfioro rreroAa npfi nocrpoe$rfl rcorrAa Ha at{Baropmr qepEoro Mopjl
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