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PYCJIOBOIO PE)KI4MY PII( KAPNATCbKOIO PETIOEY
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, Ilposele ue padotn no tto4urnopun4) peJ4cutla cmoxa u pycnosbLx npo4eccos pe,( Kapnumcrczo pezaoha
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nocraHoBRr npo6neM[. ,qJrr npoexryBaHHr iHxesepBxx i rocnoaapchxux o6'€KriB, noB't3aHux 3

Drriopuc-raHHrM Bo4Hxx pecypciB, 3oxpeMa BoaoroKiB, (BoaocxoBnua, Bo^o3a6opt4,.pe6ri,oeperolkpinnrcEa,lbHi

cmpy'sr! MocroBi nepexo,qu rpy6onpoBoAiB rorqo) eo6xiar{i ,uaHi npo MopQo,lori'rtri ra riaponofi,rHi

Bparffep cru(l4 i pexxM croxy uxx o6'€KTiB. nia qac noBeHei i naBoaxiB, rxi oco6nuBo qacro cnocrepimorbca Ha

dEx neperripcbKoi qacrxHx Sahapnant i nepcaKapnant. hpiM nptMoro urr.rr13y Bollrroi crrrii -
rdnofi.neHHr 3Ha,rHxx repr4ropiii, rK Hacniaox urx rBr.rxr, Bi!6yBalorbcr nepeoopMyBaHHr i neQopMauii pjttKoBrix

-E1xH i pycnoBux yrBopeHb. Ui npouecx nprBoAtrh Ao 3saqHxx leoopMauii i nouxoAxeHb iHXeHepH x cnopyA

mB 
'3aHH\ 

ir Bon.,ror\aMr rapynrDBdIHq nPx6epexirtrx lirrHoh.
Iff ButsreHHr xapamepkclrir( riaponoriqHoru pexnMy Bo^ororiiB (bofo pcfioHy npoBolt'fLcr MacurabHi

po6orn 3 MoHiroprHry ocfioBr{r{x BoaHux aprepin pedoHy, 3oKpeMa piK Ttica i AHicrcp m ii npuJoxiB. 3aBAaHHtM

Eq po6ift BlsqeHH{ vop$oveplrqHHr xapaxrep crnr Bo0nrohiB ipi,rxo8trx nonHH.,HHaMiKH prBHiB iBHtpar

i)llt, Benuqr.{Hx BoAHoro cToxy 3 6acetrHiB qxx pi,ror,,uocn;AxeHHt npoueciB le{DopMauiil piqKoBl{x Aor ll i
plcroBnx OopMyBaHbrali BnntB sa npr{nerni rocflo?tapor(im iHxesepHi i)6'c|Tll.

36'e3oK b sa'rr,'InrrMx {ayxoBaMt i npaKrntrHtMn raBrraHfitM[ n/r, nposeleHflt po6ir 3 MoHiropxHry

plaroBoro pexlMy pix KapflarcbKoro perioHy, tl(i Marcrh Baxtxse npxponooxopoH,rc ra rocnompcsxe 3flaqeHHt.

r|eoSxiaHo po3po6rars inpoaHani3yBar! Me'ioaxxyix r€oasueHoro 3a6eneqeHHt.

Aranb aocflia)I{enh ra ny6ni*auiir, npncBeqeHtrl BnpilxeHHm |ti€l npo6"1eM . llpouecx, noB'x3aHi i3

$+opMauirMx i flepeqropMyBauHrMu piqKoBxx Aorr.tH i pyce, locniaxyBa'Io 6araro BqeHrx r_iapo,IoriB, 3o(peMa

orrrA raxrx po6ir npxBeAe o u [5]. IInrarIHt reoAsxtrHoro 3aoBneqeHfit iMErolllKU r€oAert{qrrtt\ BtrMiprcBaHb

.arr o.lepxaHHr aaHxx npo Benxqr{sH aeoopMauid po3rntH}"ro B [2,3,5] ra irrrtEx po6orax aaHrr aBropiB.

HeBHpirreHi qacrnHli 3amnLHoi npo6neMr. y 3s'r3r{y i3 npoBeaeHHrM Po6ir 3 MoHiropnHry pit{

KnpnarcbNoro perioHy rff nporHorlBaHHt EnnxBy plcnoBHr npoucciu Ha noBKirnt ld ir rxeHepHo- | oc noldpc bKi

6'€Kru BnH|lt(a€ H€ooxiaHicrh aHani3y Meroaut(tr reole3fiqHrlx BxMiploBaHF i] 3acrocyBaHH{M cyqacHux niaxoais

Ta olepxafi rrr BHxiaullx aaH!{x i3 3acrocyBaHHtM xoMn'brepHxx r€xHonof in.

IlocrauoB{a 3asaasHn. 3rinHo 3 HopMarrBHsMt{ BnMomMn [nc npoeKrysaHHt peryrtuifiHux,

6eperoyKpinnrcBanbHux m iHrllxx Bo,[6axHcHxr cnopyq, riaporexHi']Ht{x irpaHcnoprHDr 06'eKriB Ha Bolorokax

Ko6xiaHo Marr aaoi npo Motrntsj Bo.nn,{uHL pycnoBnx Ae{boprvauift, 3MiHIr x BUX nepepi3iB pycen p;K B crBopax

usx o6'€rrfi3, MopooMerpntrHi napaMerpr.{ piq KoBrx .rtorl IH ronlo.

PotpaxyH|(x neoopvauin pycen pix MoxHa sxKoHaru. Brr(opflcro8yloqx Bi,ooMi cniBBirHour(HHt

ri,rpoaHHaMiKH. llnr pix nep€lripcbr$rx 3oH be3no€€peaHlo AeOopMa[io 3 po3paxyHtQBoMy crBopi ]r nepioa

pycnoyrBopetstsr Moxra onrcarr piButHrItM [3,5]:
,,- tL

M= ' on fo"dty,(l-E) dx | ' (l)

ae AZ cepefifl ae{bopMauir 3a nepior qacy t 4; a - nocrinHrn ut laHo.o crsopy xoeoiuieHr; ),,,

nrmi\ra Bara laHociB; E roeoiuieH nopucrocri aaHfix BilKtaa€rrL; H cepeAHt rnr6xHa noroKy B 3alaHoMy

crBopi; x- noB3aosKrt Koopafi Ham norol(y; oz :Rr^t;

Rr MacoBi Be,parx rrrHeHsx norokoM HacociB; x noB3lroBxHt r(oopAuHala floroKy; @. = Rz , Rr-

vacoBi Bl,learx rtr HeHlr noroKov HacociB: w- n oua,nhBoro nepepiry noloxy

Po3paxyHrq po3Mipjs pycnosrfi Ae4opMauift B abiKcoBaHux crBopax Boaoroxy noBHHHi nepeayBarh

B*rHaqoHr 3 non6oBrx BUnipIoBaHb OyHKuii rnn6xHx l1(x,y), xurmo r'epepby w(z), ulhplrxn BoAHoi

noBepxHi 8(r, 'xi oaepxyorb .coa6n'{}ruMu MerolaMu. 3HaqeHH' Ov*uii 9"O i 11(x,y) rupaxorvrorr,

s xon'qn r r?aoilra 3M;Hn B{rpar Borx B'raci (riapofpaoa 9"(l)) 3a nepioa naBoaKy, xpt'rBHx BirnoBi0rrHx piRHiB

y 0iKcoBaHux cr'Bopax i riapaBni.rH x yxunis.

MopooMerpxqHi 3a,rexHocli, ulo Bu3Haqalor[ xapaxr€pHc-rfixl' pyc.JroBoro npoqecy, 06']ticnrc]orb 3a naHuM,

pycroB,rx 3HiMar{b m noMipHux po6ir. KpiM nraHiB i: so6paxenuru pycnosoi cfl'ryauiiTa Konoirypauii nHa B

i3o,liHirx rnH6rH 6$rrocepeaBbo i3 coocrcpexeHb Heo6xil|io cxracrv npooiti nonepelHxx trepepbiB pycna B

dixcoBaHHx crBopax.

AeoopMa\ii pi,{KoBnx noruH i pycnoBux }TBopeHb BvrHa'rarcrb il voxiropurrrorrx. ro6ro noBroploBaHrx

reole3H,rHrx BvMiproBaHE y Oi|rcouatrtrx ctrcrcMax cnocrepexe r' llpu uLoMy.qera,ribHicrL i ro'rHicrL BhMiproBaHL
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y +ixcoBaBnx ooreirax cnocrepoxer6, A€raibHicrb i To'rHicrE BxMippsaHb 3arexaTb BiA np$3HaqefiH,3HiMaH6.
Ba)rcnEBocTi irxeHepHo-rocfioAapcrkoro o6'eKTy, cTyoeHr exorro.iqHoi 6$nexfi muo.

B 3a.anbHoMy BHnalky AeoopMauirc B 6yAE-rKin mqqi npovapForo npoQimo MoxHa BlBHaqhrlr 3a (popMyroo

t2t:

^7 
j,j+t _ 7j+t 7j . (2)

ge AZfJ+t - aetutiua aelppMauii B ,-i mvui €TBopy, t{o o6qncrto€rbcr 3a peyrLmmMn Br.Mipnsauh Bl
Taj+/-My ur|{nax Zl'',Zi, -orcoru 1opax,{arq) mqrfi Bi raj+/-My uxsax.

AeoopMauir Toqol( pycra BoAomry qr pycnoBnx yrBop€Hb BrBHaqaerhcr xx 3MiHa ii Bxcortsom noroxeHHr, a
B ruaHi raHa roqxa oikcycrbcr xoopArHamMr x,y. Anr onpauoBaHBr p$ynrmriB Harypr{,{x clocrepexeHb 3
B'ir{opnc'raHHrM roMfl'ror€pHux rexhororii Bn|topxcmsyerbcr ux{Dpola MoAenb penbcQy niBperynrpHoro rrny.
l|onoxeEHr mqKfi srBopy, ljrr rxoi Br'3Ha'{arcTb leoopMauilo, 3anlrcyrorb mr(o}o OopMynorc:

lZLi*t (x,y 1= 2in 1a,y) - Zi (x,,y, ) , (3)

4e Ir,l, - nnaxoni xoopaxHar! roqxu N.

IIjA 'rac nonboBnx BrjMiprcBaHb ljrr Bcix qHKjiB cnocr€pexeHl cucr€Ma crsopiB Ha AinrH{i locniAxfBaBoro
BoAmorq e OircosaHorc, a nonoxeHHr npoMipHnx ro,roK y xoxHoMy urtoi - AoBi&HrM. ToM) run Bu3HaqeHH,
acoopMaqii M'J-' (x",y") BnBnKa€ Heo6xiaHicrb anpoxcrMauii B KoxHoMy grBopi aHanirl|,rHorc 3a,nexsicro Z(x,y)
3 HacrynHorc Briraqerc BnxinHoi iHoopMauiiy oixcoBaHxx rorrKax s3aoBx crBopy (no oci y) !J|, xoxHom i3 uHKriB

flnaHoBo-BlcoTHa ocHoBa pycnoBB 3HiMaHh crBopEerbcr Marisrpar6HriM xo,[oM i3 cyMiqeHfirla nnaHoBnx i
BxcoTHrx roqoK, rxxii npoklalacr6cr no oAHoMy 3 6eperiB i ro,r|{Ir r'<oro 3axpirueHi 3HaxaMfi AoBrojpxBirroro
36epiraHHr. IlpoMipg rnk6xH npoBoArrb B oikcoBaHlrx crBopax, 3axraAermx no HopMani !o oci noroKy i
3aKpirLreHrrx crBopBnMn 3HaxaMn fla oonnBox 6eperax. Crmpri 3Hard npEB'r3yrorbcr ao c.creMu 3HaKrB
MarisrpaflLHoro xoAy. nraHoBa i s cmHa rrpHB'r3(a 3Ha{iB 3aqinnerHr cmopiB BxlioHy€abc, npD,.lHrrl.tMlt
reoae3x,rHrjMx MeroraM, [4],

BKHaqeHHr nraHoBom no,loxeHHx npovipHxx roqo* 3niicHrocrbcr [onrpHrM cnoco6oM a6o flpoMipaMr
B3AoBx po3Mi.ieHoro HaTrrlr)'rom Tpoca. BrcorH€ nonoxeHHr mtlok.qHa s npo ipHoMy npooini BlBHaqacrbct
exororoM npn 3HaqH"x l.nu6xHax a6o npoMipaMu 3 ronoMorolo riApoMsrpR.rHoi uraHu (pefi|rH) - lrc Drfi6uH Ao
5M.

MoHiroprHr Bo4Hrx 06'€rriB nepeA6aqae noBropHe 3HiMaHHr pi,{ftoBo1IonrHH a6o li 3anrasHor qacr Hu m
npoMipH rnH6r{H y oikcoBafixx crsopax. ToqHicrb sx3HaqeHHr noroxeHfi, onopHrjx i {oHr}pHtrx ro,{oK B

rolorpaoiqHtfi 3HiMaHHtx 3aAa€Tbct HopMar[BHnMx ]toKyMeHTafil,{ a6o cneuia,rrbHxMx po3paxyHxaMx. TaK
T oqHicrh BrcHaqeHHr noroxeHHr oflopBrrx mr{oK cmroB|rrb 0,2MM, a xoBT}?Hux roqor 0,5MM B Macum6i ruaHy
t4t.

Pycrooi :Hi|anur .tr,lr MoHimpeHry piK Br.rxo8yorLcr s Macora6i | : t000. Toti
onopHxx roqo{ cniA 6yro 6 Bg3Ha.raT}l 3 noxr6rclo 0,2M, a (o}rrypHxx qx npoMipHxx roeo( 3 noxtlbro}o 0,5M.

To,rtricrb Bucoltsoro noroxeun, KoHrypH x roqox 3a [4] He noBHHHa nepeeauyuutn ]i,. ae t srcora nepepi3y

penbeoy ropfi3ormrrMn .srr cno(ifiHom penb€oy.3 BpaxyBaHHrM roro, uo,=lM, noxx6fta BncorHoro Bn3sa,{eHH,
npoMipHHx ro.ro|t He noBHHHa nepeBnuryBaTtl 0,25M.

nJrr aHani3y rovHocTi sHcorHoro noroxeBHr npo ipHnx mqor po3mrEeMo ra6ntllro l, Ae HaBeAeHo

3HarreHHr Ben quH pycroBnx.qeoopMarrii Ha aexinL'(ox crBopax [2j]. neoopMauil o6,{IcneHo 3a OopMyno}o (3) i3
peyibrariB cnocrepexeHb Ha npoMipnux sBopax. qxi flpo8onHjrc6!o i nicn, npoxonxeHHe naBoaxy.

AHanb 3Ha'{eHb BeJruqfix leoopMauifi noxa3ye, uro MaxcrMaJrLr{e 3HaqeHHr M Aocrme 1,1M,

Cnocrepi.arcr6cr leOopMauii rx i33Haxor,.,-." aKyMyniuir HaHocis, raK i33Ha(oM,,-" 3MrrB (ep6ir). Cepe.qHe

3Ha'reHHt neoopMauii 3Haxo,lrr6c, 6ir|' 3HaqeHb * 0,25-0,30M. xo'ra cnocrepirarorhcr i 6inrui 3na,r€sHr. tftqo
flprrHrru, uo noxr6Ka B]r]Haqessr Blrcorsoro flonoxeHnr npoMiptsoi ro,rxn crarioBUTqMe 3rilHo 3 [4] 25 cM, ro E

cepelHhoMy vr He rvoxeMo 3aoi(cyBarx 6i,1hrxicr6 3{iH aHa pycna ipycaoBur yrBopeHh, a e nnaHi soHt irarcrr
nporrxHicrB BiA aecr-rKiB ao cor€H6 MerpiB.
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3saqenHs Beprrr€nhHnx A€oopMaqir npoMipHnx roqoK pycen piqoK AHicrep, Encrprqq, Bq3HaqeHBx

3a oopMy"lo'o (3)

lYels n/n

az = Zt.t -Zl @)

p.,{Hicrep

crBop 7

p. Egcrplru
qsop I I

p. E/crp ut
(no OapBarepy)

-0,03 0,00 -0,30

2 -0,34 -o,o22 -o,22

l ,0,t8 -0,r0 +0,11

4 "0,09 -i,00 0,00

5 -0.16 -1,09 0,10

6 -0,56 +0,t6 -0,i9
'7 -0,95 +0,42 -0,35

-0,46 +0,63 -0,05

9 .0,16 +0.45 +0,24

l0 +0,0J +0,40 +0,56

tl "0,l9 +0.33 r0,35

)2 -0,04 +0,11 +0,04

l3 +0,03 +0,14 +0,06

t4 +0,03 +0, t0 +0,23

l5 +0,00 +0,11 +o,21

t6 -0,02 0,00 0,00

l1 -0,03 -0,71 -0,22

l8 +0,03 -0,29

l9 0,00

+ LZcp .F0,03 +0,31

- Lzcp -0,25 -o,62 -0,24

Air aocroBipHoro Bn3HaqcsHt AeoopMauii pycna i pycnoBxx {opv ueo6xiano flpunHtrr.{, uro noxrr6Ka

BBHaqeHHr BucorHoro no,loxeHHr npoMipHr.{x nepeBxruysarx l/10 l/20 Bin cepeaHboro

3HatreHHc aeoopMauii. BpaxoByloqr, uro roqHicrB $iKcaqii piB r Boar.r tia 8oloMipHxx lrocmx cx,flaaa€ 2 - 5 cM,

MOXHa npfiiiHrrr{, rqo noxx6Ka BrcHaqeHHr BncorHofo nonoxeHHr DpoMipHux To,roK He noBr{HHa nepeBrrrlryBarfl 2

-5 cM.

MemrDKa npoMipHrix po6ir ncpc06aqa. sHiIaqeHHq niaHoBoro isxcorHoro no,'ro,leHH, npo^ripHHr ro,roK.

OcroBHuMfi MeroraMfi Bu3 ar{cHHr nnaHoBoro no,roxeHHt npoMipHHx tolrox Ha HeuxpoK x aorol'oKa\ (!o 200 M,

Brcrloqalovn 3anraaHy qacr!rry pitrKosoi ronrHri) e cfloci6 npoMipiB B3aoBx Hartrrryrolo Mix trBoMa cTBoprrxM14

rryHxraMs po3MiqeHoro qepe3 piBHi Bilraa,li rpoca. 3HiMaHH, cyxolirEHoi .'acrlrHtr pieKoBoi AonuHlr BuKoHy,orb

Ha3eMHxMH MeroaaMu ronorpaoi'+'of o 3HiMaHH, [4].
IlonoxeHHr npoMipRoi roqKn Oiftcy€rbcr B roqral, po3MitreHH cepel fiBHi iHrepBank 3 HacryfltsrM

o6'rncneHHrM BiuaJrei Bi.u nor{arKy crBopy. loxt 6xr n aHoBoro nonoxeHHt 6yayrh 3aiexaru Bia ro'{Hocri

Oixca{ji norcxeHr rpoca Ha crBopHtx 3Haxax, Iroxu6xr BcraHoBreHHt ritpoMerpx,rHoi LxraH rx petxx B

po3MiqeHfix, noxu6Kr{ BcrafioMeHH, rilpoMerputrHoi urraHru 'rx peftKfi B po3MiqeHax roqKax i noxx6oK Braxi,rHr.rx

m; = m;4 + m;P +mb., (4)

re da? - nox,r6xa rLnaHoBoro nonoxeHH, npoM ipHoi roqr(k;
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ncI ,hlnp ,nh! noxfioxx BlanoBtaHo BcTaHoMeFSl Tpocy Ha c$opHrx 3HaKax! noxu6xa floroxeHH,
npoMipHoi urraHru, noxu6(a Bxiltrrx AaHlrx. lpn n,, : 5 cM n,t, =10 cM, nhx =lO Cit'/.r n.t : t5 cM. fpaHMqHa
noxnbKa Mox€ Aocrra,x 0,45 M.

BxcorHe nonoxeHHr npoMipH X ro'rox (ffr,6HHx) Bx3Ha.rac'rbcr 3 AonoMororc riApoMsrp,rqHoi LxraHrn a6o
pefix! npu HsHaqHnx |nxbrrHax (Ao JM) a6o €xono.roM. f,rx6xHr BH3 a,ralorbcr 3 rotrlJiclro 2 5 cM.

BHc||oBnl|. MoHiroprrHr pycnoBux npoqeciB pilr KapnarcBKoro perioHy 3A;trcHloerbcr 3a AaHrM{ noBropHnx
reoae3xqHr{x cnocTepexeHl, y oiKcoBaHftx cT3opax, rxi nprlB'r3yor6cr ao oflopHoi r€oAe3filrHoi Mepexi. BerfiqrHfi
IeoopMarii pycen i ncpeoopMpaHb pycJroBrx oopM ra pirrxoBix aonnfi BrBHartaFrbcr h noBropHrx pycjoB,rx
3fliManb ra npoMipHnx po6ir B Mepexj Oit coBaHHx crBopiB, 3axpinreHxx BiAnoBiAHhMx 3HaKaMr.

Arr o6!rcreHHr BennquE AeoopMarritl fiponoHy€rhcr BuKoprcrarfl eroposi MoAeni penbeoy 3

BrKopHcraHnrM anpoxcfiMaqii norepe,]Hflx npooi,riB aHa,riruqH Mx 3arexHocfiMrr.
OnxcaHo MeroAr.rxy r€oa€3uqHllx po6ir i flpoBeaeHo aHanb oaepxa Hx psyrbrariB.
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Mitlc6i()oM,tui HayK.-mexH. 36. -,rybsi6. 1992, sun. 53. - C.3-7. 3. BotoceabKui t;.1., kaea1oa 
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NPO NPOBEAEHII' TA OTIPAIIOBAHIIff GPS-CNOCTEPE]I(EHb HA
3AKAPTIATTI

@ Kathlutr LB, Biaan A.tt., MawqeH\o O.M., 2001

R,no,tue$u oneaite Htfnrolerut Ba I 3 q,tr( nLx foellapcm^eqfiotr zeodetu"ecxoi cemu (raa\osoi u
ebrcom$ot) a 3aKapnamcofi o6nacmu.IIA o4eLte moq4ocm npa o6pt6om,re 6a3oc6rx nauufi 6uno sbt6polto
ce 6 kpurrrepuea, a npu yprcHoqeurcqnua - mpu, AnA danbrreiww BadnmdeLui s centx sbtco4ozo taaccit

eofxolurr peKo?Eoctluposoufihre po6om6t, noarc KomopbD..rEoJtNHo 6ldem onpeOalumb npuzod,tocrrrb
n!fl,(moa t o Rpumepap omkpwmocmu fie6oaen a- npelno$refio a\fionntmb I2 - \acosbrc tta6n@le at -

cpera pae o nepuol! epaqeEut cnynaukos cPS, qmo dacm cotntorxqocmb ucxtmrtamb HeKofioptue ou.u6w.
Heodxodtlqo onbremuft', qnm hpozpott"+rnhti no,@m Trhftble Ceomatics OlJice c uchonbtoanue't moq\ba
Ics-tQeuepud u Ncs-nta6nu4 clauz@ $a3oeha qeqmpos attme $sruemcz onqocm'n npuzot*btrt t t

o6po6ofiku Bafnrydequl a ceDrax crtcokozo xrracul

Thefield obsenatlons on 13 poin6 oJ a Stal" geodetic nettoo ( (planrred Md high-alt ude) in lhe Za*arpatle area
arc evcated. For M eslimation of aacuracy d proeessing ba,se llnes seven cri e a tere chosen, and ot a

a,ljuslment - lhf.e. 
''o, 

lhe luflhet obsendlons in neltt ork of a hlgh class a.e necessa4) rcconnoltlng works,
aflet which it ttill be posslble to defne suitabili0 oI points h! cfiterion of an openness Eeaocrarcp.L It is olJerc.I to

carry out 12 - hour obse ollons - tlrne cquall! to pefiol of rotation ofthe GPS, that vtill enabte to exclude some
mistolrer h b necessory to note, rhot the sofr$)ate pac*age Ttimble ceomatlcs Office ttith use precise IcS-

ephehe s and Ncs-tubles oJsh[a offie phase centes ofaefiab k comptetet! suitableJor prccessittg
observations in networks of a high ctoss.

nosrarroBl.? npo6.[eMu. Ha aaHoMy emni po?B rLy rcoae3il npocropose nonoxe]lHr rovx,l B]i3Ha,la€rhcr y
qor{pr.'MipHoMy npocmpi (X,y,Z,I\ w. (8,L,.r1,t). AB; nepui KoMnorterrn reoae3l,'qHo' crcreMx xoopa Har


