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O6rpyHryBaHHe npo6n€M ra Meronxr(x,r{JC"liaxcHb.
HaiironoBHiur M {nrxrxKoM y no6y,loBi urrOposoi vo,1e-]i pen6€(hy . r(rqHicrL. Br\oacqri 3 ro'rrocri

no6yr-lo8u [IMP, sr6uparr6 BianoBiarrHi l{ero)l orpnMaHH, nxxinHoi iHoopMauii ra Mero:u \tarcMafnqHoro

yAK 528.92
6ypmlurcr,r.rr X., Aopo){rfl cr,Krit ()., 3a3ylr'{ Il., 3afluL O.

llarLioH,urbHUil yr{iBcpclr,rer "JlbBiBcL(,r onirexHil(a" (M. JlLl!is, yKpaiHa)

UI,TOPOBE MOilln j'lK)IlAHllt l,EJlbeqry 3 BIiKOPltct AHltflM nPOl'pAMllot'O
IIAK[ ry SURFt|R TA ftiolttoopMAt uiiHoi cl,tcltiM!t Allccts

t!) Iiputhtu cbKa X., jlt,pok.rHtbxun O., 3tByok n., 3at4b O., 2003

lbciurusren,rbte lrutt ttiio tu otsr tcnbt uc.Lteioeatutit noq'ouut ttlluauentn$ ntolsrci W!6c4,u I
rnoJb'of|rI,o2l,u|xuJ2oo6!tnc|r,uA.1|tGIS|s42|'K]lcdot'af'shnk'!'l'ulu!bd!rxxot|n!letozo

nufiu latbctl)u ( o\enKoit t(L)itutttbLt ,nolL'Jrei letbcltu fio lt)titt tqunteputrr: put@Jtle utr ,.te 14.

,tuOe:thnbluu I pctthnbrttu ghtcon feltLeqn I cootnetncm(uttt ,rcrKb tnUuonlp ni''tu
't)t.! altnnhu le!t!,!ot. It ktqcttt(c,tana umulccKur ,toiarci nu notmpoel A llMP llcc mQuaueucs
kohtur<a4uofiEu ,noleitb u ec depcuu. Iqred.tnastrcH mufutu4ht o4erk mo.uncmu purtuwth\r
,tauc nu\lc(u.r hyt$tl iIno dl6tx dstqhrx. I ltruttcde tejlnhnunu su\)atutuquu IIMP.

Ihe,qrcsenlel det'cL\rtrant is dewted to ftsaurthat oJ occuraq o/ cteate nolcls oJ a rclie| uith use the
sfsten oI soJtvurc for geogruphtt data,4rcG(:t a d soJlwue programs Surlct. lhe rcseatch is crecuted fot tr

unplex tlN l'f u rcliej pith an esthltrtion of restorcd models oJ u rulie| h)t ttro ctite u: on dlvc4:cnces betteeen

molcliftg nnd teul ralucs of clevntions and the accoldt ce bctwecn st c trul elenettt oJ u rcIeJ: As
mathentutiul t,rolellt Jor onstrucliort DIM arc considered the collocltio molel u l lts ,arion: constnined
utllocutitt|, t+'ith bosic fu .tions td tethod NriEinS, at also anabtticol tnodel oh b(v tiu,rgulation. Ihe tablet
oJ m a$imution of uccu.a(j el tttious t thentatical Iuttctitns and i itial dutu orc subttitted, 7 tu resuus oJ

riwalizxliur DtM arc siwn.

Cyqacri Meroru Kovn!rcrepHofo orpauoBaHff i'rQopMauii 
'rpo 

ieMIy floBcpx{ro 6ar1r'rr,rr Ha craopeuri

uxopoBflx Mo,reneii penheoy, ,ri cnyryrorb ocHoBoro nnr l lC i c rpbprlreriuMn run uupilueHHr qinoi HurKh

Bay|toBnr m HapotHo-focnojrapc6(ux iaBlofit.

Uxq'potsa $oxenL penh€Oy (llfvll') Bx3Ha,rcHa rk uttQpoBe i Ma'cMal.r,rHe 
'rpeaclatsncHHr 

reMHni noBepxHi r,r
ocrloBi rrrcliperlroi clKlnHocri tsrxirrHux ro!oK, tI(i Ao3Bontrcrb 3 3aAarroro to,+ricrru 06!nc,ltr,1 tsucoty 6ya! troi
rorrK sa ll rrrraHoBxMr.j irooDIluHaravll.
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MorerrcaaHHr' To'{Iic-f! crBoproBaHkx Morerei ouiHro€rrcr 3a KpxfepirMu po3xo,t(e L mrx MoaenbHxMH i
pcarbHrrMn 3raqesHnMn Bacor perL€rDy ra Bilno3;.rHocri Mirt( pedlL| vr m MolrciBrrxvll cr?yKryprflMrl

He axBrrqficL Ha ?Harrlry KirrhKicrh nireparypHrx Ax€pen, noB,r3aHrx 3 nrrrarrrrMH flo6yjloBH UMp.
3aifiurarorbcr HeBHpirrcHuMr{ nr{ranHn Bnnuuy pi3Hl.rx 'IrHBuKis Ha ro!tsicr6 MarcMarx!Horo MoaenrcBaHH,
penlcoy i Bti6opy BuxirrHnx napaMerpiB MolenrcBaHHt art no6yaoBr4 IIMP 3 Maj{cxMalrb oro 1.o'{Hicrro. Itpo6Jleva
Er]coxoroqHo,o MareMarxqllorr MoaenrcaaHHr € oco6rltBo BaxnnBolo y 3alaqax npoexryBaHH, 06.ei{riB 3a uMp.
Bs3Ha'{etrrrt riapororiqirxx xapaKrepucrrlx, aocniaxeHHr epo3inHrx rrpoqcciB.

To!Hicrb BIBHa'{.HHr 3Ha'{erBr BinMir*n rlMp 3arex,rb Bia 'roro, rK'M qnHoM B,xiare rrone rocok
npelcraBnr€ perL€O! ro6ro Dir cnoco6iB 3ajla'Hr sr.rxiAHoi iHoop^lauit: Bia l(inL*ocri ra porraurBaHH, BuriAHr.ix
ro'!ro(, Bitr Meroais MareMarnqHofo onxcy perL€oy, ro6rc Bu60py MareMarqqHoi Moaeni! 3a rKoro 34i&cHb€rhc,
anpoKc'iMaqir Bu3HaqyBafloi BjAMirjrlr Ha ocHosi BrxinHrx.roqon, a raxox Bi! igrepBarry ,lncl{pern3auii flo6yroBr.r
IlMP.

Ui ocBoRHj ,ruHHxfifi Heo6xilHo BpaxoByBaTa 3a yMoBH Bficol{orottHoro MolerrcsaljHr. Illo t& crocycTl,c,
Bu6opy Mare la*rr'oi Moreii, rxa 6 3a BrxirHoro iHoopMaqiclo i 3a,larroK' roqricno Bia'BoploBana Brxinxy
(ryHxqrlo, ro, Ha Hau noffrA, po3B'maHHA) ui€i 3a!aqi Hafi6ir-r6u Bi4noBiAa€ MoAejrr Konorauii., 3anponoHoBaHa 15lffr 3araq 4Ji3nqrroi reoae3ji. Teopilr roroxauji po3BuHyro B po6orar [9, 10. l2]. ii oco6rxeocri !Jr, no6vIoBU
Uvr notrdHo B t2l
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Ili]lcratso|o ciynrrs .e, rqo BxxiAHa iHoopMadr, oco6rrrrBo
l-[MP € 3 aqHo,o. uro ro3Bonre orpr.jMyBarn xoBapiarrinHi Oy]r]<uii
raBtT6 /a1r noxa,r6Hux Moaenefi.

CrocoBno sr€Ha're8Hr UMP ocnotrlre piBHrHHr (onoKauii 3an u uerr,cr:

3a xaproverpn'rHhMr,raHuMr. nnr nobyxosu
He ru6(y rrfi AijrrHoK 3|aqHoi AoBxuHn, afle

(l)Z= Ax +67, + LZ,
!e ,4.r Br8Haqae peryrrpr.BosaHy sMrHH] qacrxHy a6o rpeHn, dz cxrHal. 3MiHHy cxn4qoBy, ,Ka HeperlnspHo
ocu n|oe HasKono,.tr iAZ BlrnarKosy cKnaroBy a6o ruyM.

Ha prc. I noxa3aHo: I 
^erepvirrcBaHa 

Oyrxjli,]; 2 BHDa,rxoBa dyrruirt I _ rerepvjHoBaHe 3HaqeHH,
OyHxuiilr;4 cxftar dZ;5 uyM AZ 6 ro.rxx, B rkr{x OyHXlir 3ara},a.

Puc.l. Tvicn,vodai KonaKauii s na6vioui UMp.

B Moreni {oroKauii anr orpuvaHHr He3MiureHrx oqirroK r MiHiMa,l6Holo nxcrcDcic|o MareMarxqHe
cnoniBan H, noEr{HHo ropiuHroBarr{: E(62) = 0, E(AZ)=0.

lla BiAMiHy BiI Br{lrBaHxx !,1{ anpo (orMauii peJrbeOy aHanjrrqHex QyHruin, r,rj Mole,lro|orb .rpeHr a6o rpeHr
icxrHa,rr pa3oM. 3a Mcro^or xonoxaqii crrHarl Blr3Hala€lbcr rK oKpcMa Bernqni{a ix B mrKax onopx. ra{ i B

npofl'o3oBarrx lHrepnonrqjiHax roql{ax. l'0610. kororauir nepcA6alae Bri3Ha,leHHr ouiHox napave,rpis, Berhq H

cnrHaniD y ro,rMx cnocrepexeHnr i u ro,{(ax su3xa,reHr# a6o nporuo3y. /1,,r, orpnMaHH, po3B,r3xy 3
MiHiMa,rLnuMq,rljcnepcirirr ooMxnoK noBnHHi 6),r{ 3aAaHi xoBapiarLiilHi Ma.rpHui BuMiprHoro Bekropa C7z,
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curHa,ny C6z6z i $a€MHa (oBapiaqiiHa Marprur cl,rHa,riB BrMiprcBanHr iZ i nporHo3y 62,, - C6262r, a

xoBapia(ifiHa Marptut uryMy C^zaz.

Toai po3B'fl3o|{ piBHrHnr (l) 3a flpliHqrnoM

62r c-;M6z+ Lzr c-^t^z.M = Ir,in

Aa€ ouiHrdl ;L[r r i dZ,

x =1nrc lny-lArc lz,

62 = c6ztzc-t (z - A.x) ,

62o = Crorgt rt O^,

ae C -C?:z =C1;.6z+CMM-
B €mrri ll Bra3aHo, qo (onoxauirc 3a M.H.r(. 

^roxHa 
3acrocoByBarr, rruro Bl.rxilni ro,rkn po3noAireHi

HepiBHoMipHo. T&(a 3aaa'ra BnHnxae flptr Moae.nrcBaHHi penheiDy Ha perynrpHii 4MP 3a KaproMerpr'{HrMfi

raHrMr. Hai6inbu-roro npo6ne orc KonoKauii € orpnMaHHr xoBapiauifiHoi oyH(rii, 3a ,xo|o BmRa,{arcrb
KoBapiauifiHy Marpauo.

qepe3 {eAocmrHrc xiftKicrb !a} rrr orpnMaHM roBapiaqitHoi OyHrllil y npamxui po3E'r3aHHt

phHoMaHirHxx iHrepnonrqifitrxx 3aAaq, B roMy qlrcri i no6yAorx UMP, BrrKopxcroByrorb BxAo3MiHeHy

KonoxaqiflHy Moa€n6,3Halry rx Meroa KpatriHm. Hatt|lfipue fioro slrr(opficroBy|or6 !,rr po3B'ByBasHt

3araq. AtropxrM Memny KpafiriHra c&ralasT6ca 3 ABox eraniBi Ha ocHoBi fipocropoBoi
crpyKrypu laHrx orpxMaHHr BapiorpaMq rKa Br.rpzlr{ae crpyKtypHi xapaKreprrcrnxu nonr, i3a xoBapiaqiiHlrMl.l

ranexxocrrvr vix siavifi(avu roqox sx3HaqeHHr ainvirKr nporHoJoBafioi ro,rKfi,

OyHKuiro po3ciroBarHr a6o BapiorlaMy Bx3Ha,{aIoTb qepe3 3HaqeHHr flpoc ropoBoi 3M iHHoi i3 Bxpa3y I4l:
T G) = 0,5E{iz(x + h) - Z(x)12}

a6o

1ft) = c(0) c(h), (t)
ae C(0) - arcflepcir; C(h) roBapiauii, tl(i3anexarl Bia BiacraHi h.

B fl ll BxaraHo. uro fforoKauiq MorurxBa roni. xonu crpyrrlpr ckanrpHoro nonq \'|ari no BiaHoueHHrc ro
po3MipiB Ainr{ltl , 3a rroro BrBBa,{ann xoBapiaqiitrHy OyHKuiro. txqo ue nonoxeHHr nopyueHo, ro criA nepefirft ao
rcJroKauii B flpocropi fin66epra 3 Biar8oprcBanr,HrrMr r,qpaMu,

oopMynn xonoKauii B npoc-ropi finb6epra r BiArBopoBa,rbHrM rlpoM Maorh ry caMy crpyKTypy
(oBapiaqiiHy Oyltlotito 3aMiHr|orr BiarBoprcBa.nLHrM rapoM.

-gx BilrBopoBanbHi flapa Bir(oprcrosy<rr! aHa,lirnrHi OyH(uii: ar$epesuiiHi crualiHr. MynbrnKBaapnxx,

inui paaianbHi OyHKuii [7].
tKqo no3Haqfirn Zp serrop sl.BHa'{yBaHxx napaMerpiB iHrepnorruii. ro qeper Bexrop BuMiprHux 3HaqeHb Z

z"=Q"Q-tZ, (S)

ae Z - BeKrop BnMiprHrx B n onopHxx roqkax 3BaqeHb, Qr - Marp,, l, po3Mipy mxn,m xinExicrb

BBHaqyBaHxx rorior! n xirlxicrh 3aaaH[x ro,{ox, Q MaTttrrt po]Mipy i? x /? ,

EneMeHraM Marpfiur Q € 3HarreHHr paaiarnbHlix 6a3r{cafix 0yH(uift,
y My,'rbraKBaapfixoBoMy Meroai anporcrMauil eneMeHrt Marpuub Bx3fiaqalorbcr b cniBBiaHoueHb:

aij = t6i . B a6o Qij = si +8,

4e Sij - Bircrasr Mix roqxaMr.j iraj, B napaMerp 3rnagxyBaHHt.
y noraproMi,rHoMy MynbrrrKBaap|,t(y KEaapxKa 3aIIxIxerbct:

Qij=lnJ(si+B),
txuro KoBapiaqifiHy OyHxuilo 3aMiHtrorh atoepeHdiHtM crlflaitrHoM [6], ro eneMeHrr

Bx3Ha,{a}orb i3 cniBBiAHoueHHt

ail = si tnsi

Iljcnr B,rry'r es Hr i3 Bex"ropa Z clrcr€Marr'{Hoi ,iacrrxr l.x arpa: (8) :anruevo:
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(t0)

KoBapiauiiBoi Marpnui

(2t

(s)

(3)

(4)

(6)

(e)

(t l)



196 feoAqie, Kapmoepa+ia i aepo$omosHiuauu|, I,te 63, 2OO3

azp =QpQ r(z Ax), (2\
!e A Marpuqr po3Mrpy nxr, rxa xapaxTeprsy€ rpeHA, anpoKcxMoBatrri noniHoMoM, r _ xi,rr6kicrh qneHiB

napaMerp x BxrHaqaor6 ilpo,B r3rrycjrcrevupiBHrHbnonpaBox:
v=Ax-2.

Bcr-rop

zp = Ap* + QpQ-'(z A*), (i3)
ac Ap - Marpurlr po3Mrpy m xr.

EKcI|epfi MeHTarrbsl !osrtiA,|(eHHr.
EKcneprMorTanhHi locriAxeHHr npoBeleHo 3 MeTolo BHTBJTeHHT BnnHBy pi3Hllx ttfiHHxxiB: tqinbHocTi

srxiAroi iHoopMauii, ,.ilibxocri roqo( Arr MoIeJroBau" roKanbnoi Ai.,rrHkn, Tuny Ma-r€MaftqHoi Oy'r(uii;
iHrepuany 

^nc(per*aui-r 
no6ynoD! UMp I'u rcqHicrL MoAcnroBaHHx; 3Aitic'e'H, nopiBsrnbHorc ;ra,li3y

uuopoBoro MoAeJroBaHHr peJlh€oy 3 Bxxopt cTaBHrM nporpaMHoro riakery Surfer Ta reoiHoopMaqiiHoi clcTeMu
ArccIS.

Aoc,lifferrlrr roqrrccrj no6yaoBu qMP BrKoHaHo lnr rjnrHKfi i3 cKnaAHuM penbcQoM,,t(rfi HarrexfiTb ao
rpsrboro rxny !1. ll,rr uroro BHr(opr4cralro aaHi uuopysalrHr i3oniHift xaprx Macurra6y lrS00O0 3 nepepi3oM
penr,€Oy l0 M cka epoM KOC "Aenrla".

/qirgrHi{a irllopyBaHHr ronorpaoiqHoi r(aprn Mac po3Mip | 8 cM x t6 c^t Ha (apri, [epenaa sucor t95 M (Bia I05
Io 300 M). pen',€o cKnaAH[li, BiA urini,Ho rEpepi3aHoro, Ao 20 opoDa{iqHrx,lifiifi ua I rv2,: uaxcuva,rlxtvr.r
xyraMr rnxrjy cxu,rin 280, no piBHr.il',rrx 3 KyraMr Htuuny cxxniB 0,.5. .l.ep,,ropir 

3pi3a a pi,.aMfi 3 ftpyr,Mr.{
6epcm fl.

AinrBtry MoaerLoBauol Kaprx npelcTaBreHo rD puc. 2 y BfirrrAi 3D{,ioneni, Ha AinrHt(i o[fioposa8o 3?00
Bl.ixjtrHfix 1o,roK. BuriIHa iH4opMaui, Btsllo,{ana To,{l(u i3oniHifi Ha6paxi lrepe3 | yM, a Ha ix BxrhHax ui]lsfiiue tro
0,7 MM; trr cnol(iiHrrx airrHoft perb($y Fa Bi]lcralirx He Mclrure, Hix( I cM, i xapaKt€pHi .ro,rK!l. niarrllcaHi rm kapri.
KoHrponl''riTo,rKr{ r.[r orliIKl, ToqHocd peyn6Ta'iB Mo^erroBa8Hr B{6xpanucr na i(pyllrx i ,oJ]or[x cxfinax. r]o 60
lnt (o)t(roro Brna^(y, llo6yAoBy IIMP 3,1ificHexo 3a AonoMolorc na(era Surfer 7.

Anr MareMar&\roro MoaeJrnBaHHr Bl,(oprcraHo rft MoAxQixauii Konoxauiitrroi MoreJli: Mero! KbatrriHra.
Mynbr (Batprl(oBy (pyHl(ulr0! Myni,flirompr4rMi,r'{y OyH(uiro, Harypar6Hl fi Ky6i,rfirh ciuraix, Halpyx{eHrafi
cflnailH (.roHKa rapir(a"), a rarox OyHxqi() ut[poxo sxxsa]iy.qjr no6yaosr.r tlN4p rliaHryrruiro. ,[ocrilxeHH,
npoBeler ro 3a pi3Hoi KiJl l,Kocri rorto( ljtr Bx3Haqe Hr By3na pcryJtrp oi Mo!e,1i: 9.4 i I B oxTaHt i.

lla ocHoBi kopenruilrno-cn€xr.panrflollc ana,ri3y r,r p€,nbr4y uboro rnny noneper Lo BcraHosneHo t8l, uro
irilrpsa,r n!{cKpermauii IIMP cmHoBHl! 0,5 MM s Macura6i xapra, fo6ro 25 M,

Pe3ynhrarra eKcneprM€firanLHux aocniaxeH,, MaTeMal.sqxoro Molre,t$BallHr HaBcIeHo s ra6r ui L

ourt'.a rocHocI| [xrDpoBoro MorenrcBaHHr purLr'oy I sunoprrc]{nflqM nD. rDaMnol'o naKerv Surfcr

'| xn !apiorpa,v r.r. {Dyxsui,
rrrnrr|oceHxr rp€r.ry

Kir6NicrL roqok xn, sojlen'oaarrt

(pyri rpy'n r(p)"l i

Kpan.iHr 2,00 1,89 t,00 t.83

2,00 2,96 t,89 1,00 t,8J

Kpni!.lrr
1,54 2,88 1.52 2,98 I,49 l, t8
1.67 2,47 t.76 3,1.{
2,05 3,12 |.93 3,l5 1.8? 3.46

2.01 3.18 2.00 3.t9 t,95 3.30

I{ai-ap. kybiqHut
3.85 2,67 4.00 2,69 r.95 2.99

2.64 2,90 2,68 t.8l 3,0t

T 2,t 3 1.28
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P1tc.2. 3'D woAertb dirtHxu

IlepeBalolo MeToly KpafiriHm tepea iHrlxMh MemaaMll € Mo)KnnBicTl [poBoarrt ana,B Blrntry 8ap]orpaM I

BHyrpiru{roi orrisxx roqHocTi. Ha pnc, 3 noaaHo xapTri liruHox cepeaHix xBalpatuqHl{x noMtlloK &tt 3HaqeHl

oz :3 M (noKa3aHi urr? xyBaHHtM), orpvManlo( ia cniBsiaHoueHHt M:

oi. -c. -iw:cri r.

trewr-Bar[,3tKnMuB,\iAIrirovruaxo,qtuyrnrBaqysasyTosxy,].-MHo)KHuxIarpaflxa[3]'

6)

Puc. 3. Brynpiuttt ouiHKa moeqocmi 3a pb\uMu y$osaMu no6tdosu oderti Memodo' Kptt'2iHza
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Kap'rx flolLaHo lnt piBHrHtsor !r"!$i 13 3HaetsuM ao 4 cM 3aKnaneHHtM ruprcoFtlrret' o arsoNtu MiqooopMdu: a) 3

srxopucraHHtM nrHrnHoi sapbrpdu' orpb'aHor 'hrc{en isoni'ir 
'o{&l!Hoi 

rlirIcM saprr'nnt atporcxMauii E'roprcr"xo

4roeK BoK,aHrii 6) D oBereHH,M aolatkosor rHpopMauiiv Brrntui nonoBuHHrxi ecmcprKolbx i3oni nvMicutxbqasMM

3aKnueEH,M i3onirin, vMo0r aopoKcNaqti ronele;ui; B) i: urropacmsgru uo6uhHoi niHifiHoi Bapior?d-\tq' IIo6vloBaHoi 3a

I
soiMa rcq(aMurintsftt. Aoaar'(oB! iHoopMauit v t$ovv sMna'{xy ao3som' oryuMvBcru oz < - Ircpepr3v penBqv

HeaocrarHt lrinrKicr6 B,rxirHo] iHQopMaqii Bn'usae i fia Bxtnta BaPjorpaM tia pxc 4 no'4aHo sapiorpaMr an,l

uieix ainrHru: a) an, BHnaal(y ckaHoBaHrx BoniHifi - cyuirlHa rjHit (yMoB no6yaoBti UMP nonepeaHi 4 ro' ('l

;;;;;;;;;; ;;;*-t . aorarxogoro i'4oprT aqie$ - urp'xoBa 'i'i'; 
6) rno6anbHa BapiorpaMa' no6vAoBaHa 3a

BciMa roc[aM, nir,ltlltx
nonepeaHit aH?,1i3 BHypjuHboi roqHocri anloKcBMaqii' tr i Brrntry sapio4aM..Ao3Bont€ B Micu'x i3

cKnaAHnMr{ OopMaMu penheoy 3 po3puxeHorc iHi[opntauieo untxoM AoaaBaHHt B]i-\iAfitx m'roK a6o Bt{6opv

sinnoBiaHoi sapiorpaM}r3aiiicHuTu MoAerIoBaHHt noB€pxHicra6itbHiue iro'{lriure'

otozo{
^] o,
"' Pu" 4 Bu2rtto saPDaPaM

KpiM allani3y cepeaHix (saaparuqHux IIoMUjroK Ha KoHTponbfiux roqKax @n l)' npoBeaeHo aHa'i3 roqHocrl

no6yaoBaHoi noBepxHi penb€Qy Ha ocHosr BiArBopeHtd 3a UMP i3oxiHid' orprMaHrx 3 BHKop$craflHtM pirHxx

;;;.rr"tr" Moaened ra pi3rxx Euxiarrnx napa er?is Ha psc 5 noraHo siroo cxrIaaxol qacr ru perlbeoy'

;;;";;"""""r" MeroDM Kpairit.a (pnc.s a), Mynbrur$alpu*oBoro oy'(uierc (pnc5.6), saDpvxelxM cnnanHoM

il:;;;; ;";""" rPiaHry"qii (pucs f) 3a qi'rb'o 3aaaHolo iHqopMauielo Kpot( cKaHvBaHH' i3oninid

3negureno ao 0,5 uM m: iHre?lanoM aucKperrBaqii UMP- 25 M'- 
MynbrBKBaapx(oBa m Myn bT unorapxoMiqHa OyHI(qii flopiBH' t{o 3 Kpan d HroM aaorb a'rt qrcr o r ny

pe,lh€oy pe3ynrmrl1 aelrro ripui, oco6'ruBo qe crocyerAct MarrcltM rbHux BrtrxuneHb'

'- 
C*unnn "y.r*i oo BiAcraxi Mix BxxiaHnM[ rovxaMrr rovy a'rt piBHxHHux aintHo'{ c x lr' Maixe B 2 pa3u

nepeBu ryrcr| 3HaI{eHHt c.x n.. orpuMaHlrx McfoaoM Kpafiri Hm; a,rt xpyrr'tx cxlr,liB RuxiaHa issopMaqit 3a-qae $ct

u.rinbHo, qo aae Moxn[Bicrb olp[Mar c l(.n oaHoro noptal'1 3 KpantitrfoM'
- 

H" pr.. S tpyOiti 
"iHii- 

cnaHoBani3 mprx, mHruj - o'pnMaHi 3a no6yuoBa$orc UMP'

AHa,1i3 Kaprx cBlaqfiT6 npo Bl{coKofl'qHe MoaetloBas}9 noBepxHi penh€oy 3 Br'tKopusraHHtM Meroay

KpairiHra; M€roan Mynb KBaapIrKrB m cnnanHiB s Micu'x po3piax::"" 
'"0:"Tl'] T::" 

cnorBopesi i3o'liHii

lD c. 5 6 i 5 B)i MeroA rpiaurynrqii aae cnorBoPeHHt D6yaost i3onisit Ha crpyrclyHsx 
'IiHirx' 

ae iHoopMalrit He
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Puc. 5. Moder$saHHt patbdrv b utittbHo 3ada4o0 qwit\oto iHqopMa\iex)

ma onnwatb|ltM i|nepqutottt ducxpemEaqii 25 't

MerDA KpanriHm Ma€ nepeBartt nepea iHrll,rMx Mero,laMH voaelnBaHH' uro BHAHo ir aHani3y m6n l i pnc 5

(c.x.n.MoAeircBaHH'MeToloMKpdriHra3BllXnIoqeHg'MTpeH.ay3aniHifitlolo0yHKui€locTaHoBn'T6:!JI'plBHH}|Hl,x

ain"".* f,s 
"; ar" Kpylrrx cxfiiiB- 2,9 |'l) BianoBiaHo ant My,lbrur$aapxxoBoro Memry 2,0 i 3'l M; cnnafiHiB

iro*u *pin*,, 2,812,'7 M..t'a.t sapiorpaMy 3a oaHa(oBo.i (irLnocri BuxiaHrx ro,{ox Ha cepe4Hi Ksaapa.rnqHi
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noMxJrxfi koHrporbH,x rottox npaKruquo He snrrBae (Aus, iliHiiHa ie(cnoHeHuitiHa BapiorpaMn), lllo x
crocy€rhcr Kmb*ocri Torro* &[r anpoficaMaui], ro oaHoTxnHur4r]. BpaxoBynq( roq'icTr Bn3rraqeH" cepenHix
xBaAparreHxxnovHjoK(6.rn[rrpiBr'rHHrrxAijIrHoK-0,t3_0,18Miocrn4r,r{pyrxcx{niu._0,26_0,29M)€Si
4 roqxr B omaHri, ncpexiA Ao I rcqKn D oKraHriAeuro nodpury€ pe3ynLra.r anpoxcrMauii roqoK rT)rux cxxniB.3 Meroo nopiBlrflrHr ro,rHocri MoienrcBaHH, penhcQy ireHrqrrHnMu MeroraMH! pearr3oBaHUMr v
nporpaMHoMy naKeri Surfer ra B iHQopMauinHi crcreMi Arccts, UMp An, uiei ,{r linnHKH lo6)AosaHo j
BxxoprcraHHrM loAarKy Spatial Analyst jlrQopMarriiHoi cucreMx ArcGlS. Ocl{in6nd s Spatial Analysr EiacyrH,
onuit cneUia,rbfioro po3rauryBaHH, BuxiAHxx roqox cTocoBHo Br€HartyBafioi (rBartpaHr, orTaHr). ro Bl|6ip BxxilHfix
rorrox 3aificHroBaBcr ri,'bK, 3a ri KirL(icrKr ra pariycoM. Kosr?onb rMx roq..aMH 6ynlr ri x 60 ro,rok B piBrrDHHHx
airrHKax i60 rorro( rra Kplrux cxurax.

Pe3yrbmrr o6qrcireHb HaBeaeHo B m6r'rll 2_

Ou Yorer|osaHnr l)fnsroy i BraopncraHHry reoiH uifiHoicHcr€Mt' ATCCIS

Tln Bapiorpan k, 4yHnrrit
3rK''oscnHr.pe{ny

ri.tbricr6 roq^k xxq vor(nbBaH;;
12 21 l6

Cep.rHi (sarpartrqri novrnku. v

6.16 8.20 10.38 9.01 12.46 9.80

5.49 7.48 '7.22 1.9! 7.56 8.24
561 ?.38 t0.l6 s.?7 | 2.97 9.90
1.55 3.71 7.t7 3.92 753

4.I8 3.92 6.72 3.63 6_72

0.1 6..18 6.88 6.42 689 6.87 6.90

0.5 7_02 6.E6 692 6.86 6.73 6.83

6.15 3.59 6,7 | 3.40 6_73
3.01 6.73 3_21 6-70 Ll8 6.71

2.36 6.70 ).77 6.69 2.83

r0 211 6.68 2.50 6.69 2.60

2.90 r.82

|..|.49|n'v|.'|||"--.1.9]'|-j]y]]

lo flr? 1 j68f'zlq 
L66r l ljq L i6r l ].ltttl: rp'dryn'!''_ _ |:l |rl 
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Buc'osxx, rki voxHa 3po6rr,! arrani3y'oqu AaHi ra6rxrri 2, € HecnoAiaaHrMr: rreron KpaHriHm ,a€ 
p$yn$arn MoAenroBaHHe B 2-l pa3fi rapui flopiBHrxo 3 rpiaHry,1rr1ierc. 

CepenHi KBaAparxqHi noMxrxlt !,nr onrsManbHi lri,rhl(ocri ro,roK (t2 roqo'() crarroBnqrb ffq irerory 
KpailriHra (niHifiHa BapiorpaMa): arr piBHr.'rHxx ai,lrHo,. - 6,5 M; ,tr',' Kpyrnx cxu,liB 8,2 v: Lnq )HiBepca,lb'oro 
KpairiH.a 3 Bxxnrc,reHHrrr rpeHay: 3a niHinHorc Oysxuioo - 5,6 M i 7,4 M; 3a KBa{parr.{,rHorc OyHkui€}o 1,6 M i 
6.7 M BilFoBinHo,r,rr piBHrlHHxx airrgox i reyfxx cxarliB. Ile MoxHa norcHr.iru pea,ri3arri.ro vero,iJ ]a cnpoueHuM 
4lfoprrvoM. 

B cr.{creMi ATCCIS peani:}osaHo ABi MoAUOiKalii MeroAv cnraiHiB: peryxrpBosaHrit i HanpyxeHnii 
MorrerroBaHHr pen!€oy 3 B,KopacralJrrM peryirpr€oBa'oro cn rat'a 3 Ba.olo 0.r BrKoHaHo 3 ro,rHicrlo: c,fi.n. 4i, 
piBHrHHrx ninrHoK,4,2 M..snr Kpyrxx cxxriB - 6,8 v;3 Bfi(opncraHHrM l,anpyxeHoro cnrai a I Barorc t0. c K.n. 
r,lrpi8l]uHHrixAi-rrflo{.2,2M,ffrrpyrrxcxmiB-6,7M. 

Mollclti)saHHr noBepxHi i:r :acrocynanrrv Meroay rpianrynruii r crcre i ArcOlS 4n, naHoi r,r""nn orpr"uro 
roeHicror aar piBHHHHnx AinrHoF 2,9 M, A,1r r$,Trx cxr{liB 1,8 M, uro cBiA.rrrb npo n"p"uuru ou"oro -.oprr"y 
uoreJrnBdHHq |<. hi Oy. 

tlopiBrrttr pe3ynLrarie .ra6n. t i 2 ,ona3y€, rrro Ha xpyrrrx €xunax orpyyaHo uanrorriuri pcryLrurarr r 
Bur{opucraHHr Meroly rpiaHryjrrqjiy nporyaMfloMy cepeAoBr.jllriArccts_ 

|
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BxcroBKu
AHa,ri3 pe3yrLrariB MoaenroBaHHt penb.Qy, npoBeneHxn 3a KoHrpotLnnMu roqKaMu r 3a Bt'rrBope€rMu

i3oniHirMn 3 BrKopncraHHrM nporpavHoro naKry Surfer ra .eoifiQopMauillHoi c,{creMH ArcCIS. ao3Borte 3po6urr

L Meroa KpanriHra, pearrLoBarni B nporlaMnoMy naxe,i Surler 3a onrnMarrbHoro Bn6opy BtxiaHtrx

fiapaMerpiB xaproMerpxqHux voaenefi ao3Boirre 3jriilcHxr'll BxcororoqHe MoAe,lrcBaHH'l pefteoy. onruMatbfittM

napaMerpaM,l Mo)renrcEaHH, ,r'rr cxnaaHoro penL€oy €: urirbHicrb Br{xiaHoi iH4iopMauii ra BuruHax i3o,1iHit - 0,5

M^l;kinhKicrr,rorroK.uffNroaenK,saHHtnoKanbHoiaintHK|r8BonaHri;irrrcpBanat{cr?€Tl43auiiUMP 0,5MM.

2. MynLrr(BaIpn(osa m MyrbrxnompxoMitrBa Qyxxuir nopinnrno 3 KpanriHroM larcrb ,D,Ilt lrboro rrlny
pe.rb dr) p(ry.rhrd|'l B I.l-1.4 par ripuli.o(o6txBo(cLrocyrrhcqMa(cHvJrlbHv\BiD\..eHB

L CnranHIr .ryri rBi ao BiacraHi Mix BxxiaHrMu ro'{KaMx, roMy ljrn piBHxHHtx aintHoK c.K.n. Mafixe B 2 pa3u

nepeBuuryrorr, c.K.n., orpunaHrx MerotroM KpafiriHm; elr Kpyrux cxuniB sfl)rilHa iHoopMauir 3atraerbcr uritLHo,

uo aa€ MoxnxBicrb orpxMart{ c.k.n. oaHoro noptAxy 3l(paidHrov,
4. BsKopHcraHHr rpiaHrynruii arr ro6yaoBu UMP 3a kapr'oMerpxqriHMH aaHuMr lnt pi8t{t HHIrx aijrtHox B

qhoMy nporpavHoMy nakeri aa€ p$yntrarlr ripuii Bia MeT oILv KpafiriHr" B l,l-1,4 pa3t, 36inLo]yrorr,cr ml(ox
MaKcrManLHi BrnxfineHHr Ha rotrKax.

5. AHari3 ro.jHocri no6yaoBaHoi UMP MeroaoM KpaifiHra 3a sinrBopenuvr iso"ritrisvll cgiq,Luro npo

3draaxyBaHHr OopM perL€Oy 3a 3HaqHoi fioro 3pbaHocri, rx i HeBi.qnoBiaHoro Ao OopM petb€$y npoBeleHHt

i3oniniii B ainrHxax mr6okHx yno.oB,tH 3 r(plrxMn 6eperaMr y Brnarr(a\ po3pirxeHoi BuxiaHoi iHoopMauii ra
3aBxureHoro iHTepBany axcxperBauii Mo-qeni B ocraHlrhoMy Brna.qKy qepe3 smaAxyBanLHy OyHxuiro BilrhopeHHt

perLeQy yrBoprororbcr cnorBopeHi i3orilrii y Brrnrai rauxueurx xpuaux. 3a rax1lx BrnaaxiB BrlxiaHy iHoopMauio

Heo6xilHo rra6nparB oco6nvBo perenbHo, a iHrcpBa,l lxcKperH3auii B'rrxrqalt. xop cfylo.trcr nprtsrlunaM,r

(openruifixo-cnek-rpan6Hofo asa.qi3y, I

6. y reoiHoopMauifiHin cxcl€vi ATCGIS MoaerrrcBaHHt penb€Oy rouinbHo 3niicHoua,n 3 BuKop craHHtM

Mero4y 'rpiaHrynr uii.
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