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KAPTOIPAOIfl
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x.B. ByPnITl.tHCbKA, O.C. 3AtUl,
HauioBanrHnii yHiBepcfi rer "JIrBiBcbKa noriTexHika'

MO.ITEJIIOBAHIIfl PEJIb€@Y 3EMHOI IIOBEPXHI
13 3ACTOCYBAHH,fl M KOJIOKAIIII

A EyrymuHcb*a X.B.,3dt4b O.C. 2003

Ilpedcmas,Tefio ooofuleque meopemu4ecKut gkcnep eqmtLtbtrrttx uccnedosaHud
obtcoxomoqqozo 4uq)poao?o ,rolaluposaHut per^e$a Ha 6a3e xon,toK(tquoqttoir . odeira

o kapmo empuqecKutt da$rbt,u. Pacc olipe ueopum a peutBosa$a hpozpdl-r|o
.uatteuarnu4ecKo?o t odeauptuaqut penbeQa c ucnolb3oaaque, pa3.Ttttruhtx, panee

He lnompeoBe.u'tt olvx4uA ht odenupoaoq t Roeapaaquotlqux 3aaucL ocmei ,
KOmOphe OAbUtAOm mqq OCmb nOCmpOeHUt 4MP.

Therek rcpresentcd the ge eralization oftheorctical and experime tal rcsearch ofhigh sccurqcy
digitsl rclief nodelling besed on collocation model tith cafiometric dota. There the slgofthm is
considered and the prcgram for malhematical relief tftodelling is realized with usage of dilferent

liotctiotts for covaiant dekndence$ which i crcases DEM constraction accuracy.

IlocraxoBl{a npo6neMtrTa fieB piIIIcHi nrranI|t

foaoem.ru g2xepenou gaHux npo 3eMHy noBepxHo i Ha{ari 3aruuarorEcr Kapru , ajre B ocraHHi lecrrl,
poxiB iHTeHcr.rBHo Brlposa&ryHtrlcr Msroau, noB'fiar 3 qropoBrjM npencRBr-reHHgM 3eMHoi noaepxri ra

AuHa,viIdI li 3uiH. Kineqr XX croriTTr 3 iioro Berrrqe3HrrM 3a p@MaxoM po3BfirKoM i{oopMaqiiiHm
TexHorlorii xapaKTeplByeTbcr KapAnHair6HxMr{ 3MiHaMH B iHxeHepHiii HaFi Ta flpaxr,{Ui. ToMy 3ai{oHo-

MipHo, rqo cr racHi METoAU xoMn'rorepHoro onpaqroBarrF iHoopMauii 6a3'@r6ca ra crnoperri qntlpoatx
Moneqefi pen6e0y (LIMP), rKi uryrylo|IB ocHoBoro Anr flc i € npiopnrErHr.{vn nm aupiruenua uiaoi u :xll
Ha)'xoBrrx Ta HapoaHo-rocroaapc6rdry 3aBAaHB.

AaHi A.rc crBopesHr IIMP orprMyorr 3 OororpaMMerp rrHxx B{Mip}oBaH}, 3 Ba:}eMHoro (reo!e-
3trqHoro) 3HiMaHHr, 3a AonoMororo cK:rrryBaHHr ropu3oHTajrefi Ha r€pTax 3 Oikcar{iero p$yrETaTiB y

ur$poeiii SopMi, :a rvarepianaMu lrcraHqiitHoro songyaarxr a6o : euxopucra8HrM rrrBepHxx ra iHrx x

cxcrev. rki nalorB npocropoai rcooppfiuaru roroK MicueBocri,

OcHoBHi cibeplr 3acroclralnr qr,{OpoBrrx Mo,qe"rei noB'r3axi 3 BlBHaqeHHrM ra no6yloaoro iso-
niniit (B ronorpadii - ropr3orrrarrei), no6y.qoBolo npooiriB, BlBHatreHHrM BoloAiriB ra,riHiii croKy,
Bx6opoM onrHMaqlHnx rpac Aopir, KaHa"riB, MeniopmuBHr.rx Mepex, iHrxr.{x niniinlx o6'exria, ruAi-
neHHrM 6aceiHjB Bo,4o36opiB, BrcHaqeHHrM o6ctriB 3eMtrEux po6iT, o6'€MiB BniHrrux nopi,q. 3pocrae

xinbKicrE po6iT, KiHqeBoro Merorc rKux cra€ orprrMaHHr ,qaHux npo :cyrni, epo:iilni Ta .qeoopMaqiiFi
npouecu. ,qo okpeMoi rpynu po6iT. noB'ftaH x 3 per6e(boM, HarexlrrE Bn3sarreHfir nJrolrl 3arorrjreHux ra
nia ron,loeaHr)r 3eMe,lr. uro . cdeporc r ilponoriqHfix aocri,txeHs,

B yKpaihi crBoprolorEcr I{MP rx,qoAmoK Ao ,4epxaBHux ereKrpoHHxx xapr macurra6ia 1:500000

i I :200000, a raxox Anr okpeMr{x repuropifi ykpaifin 3a rono.paoiqHnMu xapraMtr Macurra6y l:50000.



108 feod@ir, KapnoepaQit i aepo$om@HivaHHe. Bun. 64.2003.

OcHoBHoro Meroo Br,tKorraEoro AocnilxeFrrr € po3po6ka reoperrjrrHrfi [oroxeH! i npaKTuqHMx
peKoMeHAauifi, rki .qaBanu 6 Mox,nrBicT6 BiATBoproBaTr penLed 3eMHoi [oBepxti 3 MaKcrMan6Horo

roqHicrro rK crocoBrro Br.r3FarreHnr koopArnrar rorroK, TaK i crpy}crypu 3eMHoi noBepxHi B pa3i

orpuMaHHr BrxinHoi iHfopr,laqii gm no6y4oau IIMP kaproMerpit.rHuM MeroIoM .

ByAeMo po3rnraaru penB€ib rK none BlrnaaKoBr.tx O)arKrlifi, BnacruBocri rkoro 3MiHroror6ct
3arexlo Bi! ioro po3MipiB. nokaxeMo peani3aqiro B[[a,qKoBoi o)4rkllii 3a neBHxM HanptMKoM, rKa Ma€

BJracr[Bocrj craqioxaptocri y Mexay BcEoro Ilortr].{peHHr i necraqioxapnocri B Mexrx roKaJrgHoro

Hanp{Mrq Ha AinrHqi A.
Ha puc. l: I - Brna,q(oBa o,,Ir(Ilir; 2 AerepMiHoBaHe 3HaqeHHr OyHrqii na Ainrnqi A; 3 - rovxu,

B rrolx OyHrqir 3aAaHa.

P1tc. 1 . Peatba\it qunadkoeai o! kqi:t ta din 4i 3tue|oj toazlcu\u na Ha ,oxahaii dittt 4i

y Teopii BlIrIalKoBnx ibyHKuiil aRariTri rHe piBH9HH, r ixe BUpaxa€ nerepMiHosaHi o3Harcj pen6€Oy,
3aMrHrlorB3ararEHocrarxcrfiqHtMr,rxapakrepficrIKaM:MareMarHqHIMcno4iaaunrvraronapiaqiinoro

oyH(lIrelo.
Iliorr nu,'ryreuur rpenny xa Ainrnqi 3HaqHoi AoBxrjEI,l 6yneMo po3rnrAarfl pelre<f :a 4anru

Ha[prMKoM rK BunaAXoBy o]qxqio Z = f(R) a6o nn, noxa ,:doi Ajn-t:dKu Z,= f (r) .

Oco6rueicro pen6e0y rK BrnaAroBoro rpoqecy € Te, rqo BiH He Moxe 6)Tr noBTopeAtrii, iioro
MopQoMerpx.rHi oco6nuBocri, rKi MarcTB croxacrr.t.rHfifi xapakrep, € HgMiHHnMrr. y lBoMy ceHci perEe$
MoxHa po3uraarr,r rx epro$rqHr.ti BunaAkoBru npoqec. A,rr epmAuqHfix npoqeciB crar cragHi
xapaloeptcrrrKn Br3Haqarorscr :a ogrieo peani:aqiero QyHtdlii 3Haqloi aorxunu. O6oa,mxororo
yMoBoo eproar,rrrHocTi € cTaqioHapHicTE .

npuB€leHur necrarliotapHoro npoqecy Ao cimqiouaprofo noB'r3ase 3 B{lrt qeHHrM TpeHAy, €
qrrMa,roto npo6reMoo MoaenoBzrsBrr i qacro Bnxouy€Trcr Kycr(oBtMn aE UriTnrF Mlr OyuKqirMfi.

MoAenoBaHHr penEeQy 3 strKopncraHnav xoaapiaqifirrx $yrrqiil nicna BunyqeHHq rpeHAy
ycK,raArrloerBcr rriM, rqo koBapiaqifiEi oJ,'}IKuii 3a,lexarr BiA runiB penB€Oy Micq€Bocri .

3aBIaHHrM anpo(criMyBarrrrr € ni16ip MareMarrqroi Moleni, txa 6 3a rnxfinoro ix<fopuaqieto r
3alaHolo roqHiclo BimBoproBara rrxitry QyHKrib, Ha Har nol.nrl po3B''3arlEro Aiei 3aAa.ri Hai-
6imrue aiAnorilae aloAerlb konokaqii! 3anponoHoBana Moritz [4] gnr 3agaq Oi3u'rHoi reoAe3ii. Teopio
Konoxaqii po3BkHyro B po6orax [1,2,5 9].

Crpo6n 3acrocyBar[ roloraqirc nnr MoAeJTroBaIrrr pa'rB€Oy crocyrorBc{ Teoperu,rnux peKo -
MeHlaqiil, xoq aBropr ninxpecrrcrorb Heo6xiAEicrr npaxrrvxoi pea,'ri:aUii Moaeri 3 Merolo nopiBHrHBt
iT 3 iHrxxMlr MsronaMrr no6yAoBu IIMP.
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Tmp€T[qHi aocniar€Hnr

CrocoBHo Ba3Ha'{eHHr roqoK qnOpoBoi MoAeni pe,rb€Oy ocHoBHe piBHrHHr Konoxaqii sanrrxe rhct
(1)

Ie ,4n BR3Haqa€ perynrplBoBaHy 3MiHHy qacruHy a6o rpeqA, 62 curHan! 3MiHHy cRjra{oBy, rka
HeperynrpHo ocqqnro€ HaBKono A)t i LZ B{natr{oBy cromaoBy a6o lllyM.

Ha puc.2 noKa3aHo: I - aerepMiHoBaHa lDyHKirir; 2 BunaAXoBa OyHKqir; 3 - aerepMiHoBaHe

3Ha'{eHHr oyHrdtii,4.U 4 - curH'a]n 62;5 -wyM LZ:6 -roqKH, B rxl.{x oyHrfltir 3a{aHa.

Puc. 2. 3$ich Modetri x@o@uit B no6ydBi UMP

y MoAeni KonoKauii Anr orp MaHuJr He3MiueHl,rx oqiHoK3 MiHiManbHo]oaficnepcierc MareMaru.rHe

cnoAiBaHHr noB,rrrHo ropiBqwBarv E(52) = 0, E(M) = 0.
Ha BilMiHy Bia BxrBaHUx,r!'n anpoKcuMarrii penleoy aHanirr.r'{Hrix Syuxqin, rri Moaen|o|orb

rpeHA a6o TpeHA i crrHzrn pa3oM, 3a MeToIor{ xoroKauii crrHa, Bx3Ha,ra€r6cr rr( oKpeMa BennrruHa rK B

Toq{ax onoplr, TaK i B nporHo3oBaHnx iHTepnomuitrHqx roqxax. T06T0, KonoKaqir nepea6aqae

earnavennr ouinon napaMerpis. Be,1 {rH cxfHaniB ) To.rkax cnocrepexeHHt i B foqKa\ BrrHa,reHHq a6o

nporHo3y. ,qnr orpaMauHr po:BJr:(y 3 MiHiMansHrMlt tlucnepcirMlr noM noK noBxHHi 6yrx 3araHi

KoBapiaui;Hi Marpfiui BDMiprsoro Bexropa Czz, c[rHary Crzz i BaeMHa (oBapiauifiHa MarpHufl cHrHa,liB

BrMipoBaHHr dZi npo.HBy 6Zp C6aze,araKotx KoBapiaqiina Marpfiur uyMy C^z/iz.

CDpocrrrBlnn piBHrHHt (1), MoxeMo 3anucaru

tev =62+LZ. 
z= Ax+v '

To.qi po3B'r3oK piBHrHHr (2) 3a [plHqsnoM

62' c-)"62 + M' C).M = min

,lae oqiHKr arr x i dZ
x=(AtCtA)lAtCtz,

62 = ceec'(z - Ax),

62,=C"""C-'(z-Ax),

N C =Cz = cea+Cw.
KoBapialiiHa Marpuqr B3aeMHUx xoBapiaqifi

C*, =C**, +C,-".

Z=Ax+62+LZ,

(2)

(3)

(4)

o)
(6)

(1)
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Ane ocKinbKrj curHan i uyM He KopelloBaHi,

(8)
llpaKrr,rqHe Br,rxopucTa'Hr 3anex'ocTeii (4F(6) noJura€ B roMy, DIo.racTo He Bla€Tbri,, orpriManr

OKpeMo Ma4)rrIE "ctrHany" i "uwy,, TO6To BBaxamL, D{O Cee =0, xoq OaKrr.r.rHo r@BapiaqiiHa
Marpxue Craz 6yqe Micrxrx varpfiqro C.fu .

ToIi 3a,rercrocri (4H6) Moxta 3anrcar.r y BrlorrAl
x =(A,C;LA)4 A'C-;ez ,

5Z=Z-Ax,
LZ,=Cae,C;eA.

Korapiaqiiiny varpuqro cxrHany B rorrKax nporHo3y, BpaxoByo,{, ixoBapialifiHy Marpuqrc nyMy,
3AIII'[IEMO

(e)

( l0)
(11)

(12)

KoBapiaqiiiHy Marprqrc curflany B mqr@x o[op! MoxHa Bfi3Haqrrx i3 cniBBiAHo[eHH,
K"" = c,.C-'cC 'Ck - Ceac '.tl,t'c" 11' n', 'CC'' AlA, c, Al" A, C 'C, , =

=casc 'cLe_ceec-,,t7t,c'a1'A,c'clp. 03)

ExcnepnMeEra,rbrf Aocnhr(eE[,
HaMu 3AificHeHo peari3aqiro KonoKaqiiiHoi Moleri no6yAos, IlMp !,1, Ainlsrr crcraatoro rtnv

perh€Qy.3-D MoAerbIinrHKu nofta3aHa Ha pnc,3.

puc.3.3-D oderb ai8Hn!

_ Irq qEoro B{KopxcraHo Aar{i qaopyBaHHr ckaHepoM K<DC ,,Aenbra,' i3oriHifi xaprx Maclnmoy
l:50000 3 nepepi3oM perB€oy l0 M.

AirrsKa roflorpaoiqHoi kapru, !e Br.rKoHaHo uxopyBaHHr, Mae nepeflaa Bucor 195 M (Bia I05 ao
300 M), pen6e0 cxraAHufi, BiA LqirLHo nepepba'oro, Ao 20 oporpaoiqH,x aisiil na I rr,ar. r ruaxcu'a,rr_
HuMr,r r(yraMu Haxuny cxade 280 4o pirnuxntx vacrIH 3 $&aMx Httxuny c/,ruiB 0,.5. Tepuropi, 3pi3aHa
piKaMx 3 te]"ruMfi 6eperaMr.r .

K",," = c"""c-'ck" -c6,52,c-' AIA'cj Al' A'c'cla,.
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1@R

Puc. 4. Bapio?ptuM i Roeapia4ii a d)) Ktlin

Ha AinrHui ouu{bpoBaHo 3700 BrxiAHqx ro.tok. BxxilHa iFdopMarlir BKlrolraJra rolrkn i3oriHii,
Ha6pasi qep$ I MM, a Haix Buruxax qinr'irue Ao 0,7 rv$t;,q.nx cnokiiiHtrx Ai,'rrHox pen6€Oy Ha BiAcraErx
He MeHuIe Hix I cM, i xapaxTepHi To.]t(u, niAnrrcaHi Ba l(apTi_ KoHTponLri Toqxrr IJrr oUlgRr{ To,{HocTl
pe3yn6TaTiB MoAenoBaHHr BxoHpanncB Ha kpyTax i rorontx cxrlax , no 60 AJrr xoxHoro Buna!k!,.

nocniAxe'rHr cKralarrbcc j aBo\ erafliB:
3Haxo.qxeHnr KoBapiaqiilHoi Syxxqii ra Ha6nHxeHHr li 3a lonoMoroo MoAer6Hrx

koBapiaI{iiiHrx {DyHKUiii ;

- MonerroBaHHr pen6€Oy i3 3acTocyBaHHgM pi3Hnx noler6Hnx t(oBapiauiiiHlrx oyHnuifi ra
nopiBHrnhHHil aHari3 fo,lHocTi pelyn L ta I iB .

Ire peaDi3ar{ii Msroly konokaqii yMaAeHo nporpaMy Mouob Object pascal B cepeAoBHuli
Bi3yanr,Horo nporpan ysanfir Borland Delphi 5.0. .

IoqinBHrM 6y,qe nopiBHrr Mero! r{onoKauii 3 MeroloM KpaF.iHra, 3acrocoBy}oqlj rkrij.
orpuMaHo HaiirpalUi p$yrrr,T ar MoAeroBaHHr per6c$y. llrr oyHkuii1, rki xapaxrepq3yrcrB crx.rncr ,rni

xapaxrepxcTr{Kfi pej]6€Oy, B MeToIax KpaiiriHra i Ko"roxaqii 3Ii;cHeHo MoAeroBaHHr cN'niprqH \
KpxBrlx: Bapiotpav i xoeapiauii rrr rfyrrxrliii. orp VcHttx1aBcivaB xiqH MIToqr(aM ./1nr lrcIBcproi
Mo,lenLoBaBoi nintH Kx,

fpa{ivne :o6paxexrrr eKcrrepHMeHrairBHhx xpuBllx: BapiorpaMu (kp}rBa l.) i KoBapiauiiiHoi

0yH(rlii (xprBa 2) noka3aHo lla p c. 4.
H:rseteuo B ra6nfiui Marevat ,lHi RHpai . orpr{rraHr Brxi,lHi ndpaverlrl sipiorpdv ttl

xoBapiaUiliHux oyHKqifi ra pe3ynLraru \ioaennBaHHr pen6€Oy.

Brrparu (i ) i (2) riaoui rk ekcnoseHrtiii a i noKa3HuKoBa BapiorpaM,r Bi/rnosinrJo i oyfikuii (3). (4) i

(7) 3ano3 ,telro 3 nireparypr l] tK pekoMelr/roBaHi nnr po3B'maHlre anpoxcrMa(iillrDx 3alart. OyfiKrLit
(5) ai4noai4ae oyHkuii (l). oyHXLrir (6)
BiIoMa rK oyr(qir Hirvonen'a.

flporpaMy nne peani3aqii Morenrc.
BaHHr MeroAoM koJro(ar(ii y!!'raAeHo 3a

TaKlIM :LrrOpllTMOM: l) BiA6paXyBaHHr rpy.
6r\ noMxnoK y BiAViTKax roqoK 1a Kpr.i-

repieM 3d; 2)BU6ip iHrepBany lrcKpertl.
'iauii n06]7'toBu IIMP: 3) flouyr( BH\inHrx
TOqOk Anr r{o/lcnbBaHHt B Mexax 3alaHoro
paAiyca R 3 po3Tarxy6aHHrM lx 3a cekTo.
paMn: 4) no6ynosa UMP B Mexax Ba6paHoi

nokairLBoi AirrBKx; 5) 3andc psynBraliB,
6) noBropeHrir quxry Ait (3) (5) anr ocie

AirtHXIr.
qk i oqiK)Banocb, pe3ynsrarH Mo!e-

rloBaHHrr MeroAaMr Kono(aq;i i Kpafirisra
Maiixe ileHrfl,rHi (!riB. 0]Hkuii (l) i (5r.
Tard Buclrosl(Ir 3po6neHo iHa ocHoBi

TeopeTuqHoro aHa"'ri3y MeToaiB konokauii i

Kpafi | iHra. HaBere\o pe3ynbrarfi Mo4enrc-

Ban Ht y B lJrrAi BiATBopeH x 3a UMP i3onin iF Anr qacrr.rHr.r ! ir rHxrz , Ha puc. 5 noka3aHo nopiBHrHH t
r{oten@Bar{Ht 3 3aclocyBaHHrM KoBapiaqiiiBoi $yrrqii (7) (roHui nixii) ra 3 3acrocyBaHHrM Meroly
KpailriHra OyHkuir (l) (rpy6uri rinii) Anr pi3Exx qacruH AirrHX'l Ha prc.6:o6paxexi perlrrraru
MoIexroBaHHr pen6ed)y MeroloM KpairiHra i3 3acrocyBa H Hr M nnr M oler rcBa H H r BapiorpaMfi OyH rqii ( ] )
(rpy6ui riHii) ra OyHkuii (3) (roHuri niHii). yMoBu MoAe.qoBaHHr lrr ABox MeroAiB oltror nHi : 8 roqok
B oxraHri, iHrepBa, Ar.rckpe.ru3arii 100 M [3].
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MareMaru'oii snpa3n Anfl MoAenIoBaEHr BapiorpaMq ra rcoBapiaqifiqoi OyB|{rIii
Trn

.]Ys

O'uii

IapaM€rpr.{ i
r@perrqii

c.k,n, MoleJnoBaHHr, M

k rQ).Tl

BapiorpaMa

C, (l - exp(-tR - )) 0,00065 r,00885 996,3 2,00

c, (kR') 0,00613 0,60980 1291,5 2,t2 3,44

Co ln(l + &R') 0,0026'7 0,71907 I154,6 3,20

4 2c/ *,,g1kR 1 0,00016 1,28869 865.17 2,80

(o8apiaqinHa

5 C,erp(-kn") 0,00059 t,01'722 1035,2 1,96 2.99

6
c"/
/lt+kR \ 0,00001 888,4 2,38 2,71

'7 0,00185 t, I t06l 1069, t 1,88 2,85

-:)\..*

\

?uc. 5. Pe 3rnbnaftu taoaarbsa,M b :mcmoqtqa|Hrbt Roeapiaqiiiuoi br k4ii (7)
ha taemody Kpaitzi 2a (eRcno4eHrtidaa eapiozpava)

flopiBHrnrHti aBanig prc. 5 Ta 6 BKa3ye, rqo B Micurx piBF{HHLtx AirgHo{ i3 :ua,{Hr.rv
3aroraAeHHrM ropu3oltraneii cnocrepira€Mo c)rrreri siAviKnocri : :a veroAorl rolo*aqii: rosapiaqiiiuoro
QyHKqioo (7) ra :roraplfuivxoro rapiorpauoro (3) ei,qrgopeHHr MoAeni rovriure. IHnIi MoAerBFi
BapiorpaMn, raxi rK (4) ra KoBapiaqiiEa ol&xqir (6) (ra6rrqr) ,{yrnuBi ro uiftHocri iHoopMaqii ii ix
BlikoplrcrauHr He Ma€ nepeBar nepea BxuBaHrMr OyHkr{i[Mu nnr piauuuntx ainlror, Ana,ris
pe:y:rrTarin MoneroBaHHr Bxa3ye Ha re, rqo rorrHlrDt pe3ylLTarrr orpuMaHo i3 3acrocysaHHrM
koBapiaqitHoi oyrlldlii (7) ra $yrxqii (5) arrr MoAerrrcBaHHr BapiorpaMr, oco6nrBo {e crocy€rEc,
BtrrrEyrrx rorrloBllH! pycer pikr IIIo Ma€ npakrurrHe 3rraqeHHr AJtr BlcokoroqHoro crBopeHH, IIMP. y
Mrclltx 13 3raqqr.rM 3ardraaeHurM ropu3oHraneii t}'rrKuir (7) Mae nepeBarr nepen {FrKqierc (5).
IopiBHrrLHri afiari3 MoAeJrroBitHH{ 3 Bukopucrannrru ycix cer"rr Qynxrliii cBiArIIrTB npo uaiiroquirue
BirrBoperu penE€Oy 3 Brrropr-.rcraHt{M OyHxtlii (7) A,1r IirrHoK i3 c&taanrrMr., crpyKTypHr.tMu
gopvaur pe:rreSy.
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Puc. 6. Putnbnanu node.nbqan t ,uenodo't Kpai2i 2a b 3acnoclqaHHutt Qltlryin ( l ) na (3)

BxcBoBICn

1. Po3po6nefio HoBi atroplrM[ i nporparau uarevarr'rvHoro Monet@BaHHt per6€0y Ha ocHoBi

xonor(arliiisoi MoAeri s sacroc!'raxuav pi:uux, panilre ne tx{eanux OyHKrIiii Alrt Mo,qerloBaHrlt

KoBapiaqiiBux 3anetdocreii i BapiorpaM , tKi cyrr€Bo niaBxltry'IoG Toqsicr! Mo,qerIoBaHHq .

2. BcraHoBneHo, qo ro.rui pery:rrrarn no6y.loBu UMP 3a,'MoBIt [paBlrrEHoro Br6opy uliJr6l{ocri

suxiAr nx roqox ra ixrepnaly AlrcryerlSaqii MoxHa orprMarll na oorogi ronoxaqiiisoi MoAeni i3

3acrocyBaHHrM arr MolenoBaHHt KoBapiauiitHoi :a:rexnocri noraprtfruivHoi Ol'I{xqii , tKa € eOeI(TIjBEoIo

Atr MoAenloBaHHr cualxux ilopu peareily. Mafixe oaHmltnfii peynLTarll MoAeJIIoBaHHt 3 Hlixqolo

roqEicrrc a uicurx cx,raaur.x Sopu porre$y aae Mero,q KpafiriHra i: racrocyraunru:riuiixoi a6o

eKcnoEeHqifiHoi aapiorpau. 3acrocl'rauHc konoKaqifiHoi Moaejri no3Bont€ orpl'IMartl rotlHlcr6

MolerrroBaHHr 3arexlo Bia Iqirbfocri BuxiaHoi iHoopMalii: ,Inc piBHI'tHt"* ,ai-"o* - ] - | n.p"pi,y
6 l0

t:
pemet|y: lm rpyrrx cxrdn - ; -; nepepby pen6€0y.
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