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OOTOIPAMMETPIfl
v IrK 528.12n3

'TyMcbKA o.8.,'I|pou]tK M.T., '9HqAK B.g.

- 
rHauiotanLsri yHiRepcrrer "JI bB iBcrka norirexHixa,'

",rl6BiBc6Kri HauioHa,lbHUt yHiBepcrrer iM, IBaHa OpaHra

AOC./'ITAXEHHfl ABTOMATIqHOI nOEyAOBr,r rlr4OpOBOi MOAEJTT
PEJIL€OY VLL.MI,TOAOM 3A MATEPIA,IAMI4 AEPOOOTO3HIMAH}UI

A Ty]tcb(aO.B., npo\uK M.7., tHtak 8.fl., 2004

Paccrtompet br oonpocbt ahraopa koppet<nnrozo Ba6opa apq.venpos npa aamo.$amaqeao nocmpoanau
pe4Mpnoi quhpwoi ttoderu penbeOa yLL-, emototr (lteftical Llne Locas) Ea oanse a!.oputn a

xoppauquon6o, ule*ntuouktr4ut cootneerrrcmse t$rx mo4e< chepeonapbr. ycmat oane,rbt oaroaq,re
fiapaitempb\ et tn \ue tn ko,rulecmeo pacno3Ett H6/x noqek u moqfiocmb nocmpoehut 4MP: nopozosoe

3na4e ue ,rot$$u\uettmu xopp?"'ts4uu, pa3 ep ox a noficka, uaz cemku,3r0gekue noxutbtro?o !4a Havro a
,tecmEocmu- HcareONa ut a6nd eB no cmepeo,t.tpar 4\pooofioau kos du pLutuq\\Ly munoc !,tacmnos

cel,,uoxt tEicmserlnou lrrecmnocfiu c uchonsosatue patpq6ohtnttqozo npo?paJr$tnozo o6eene,rehut.
Pgltbma tkcnepu$etman|twrclefi6t,

The article reeiees pajs loselect coftecl panmeter setlot automatic const tction of rcgular DEM using the yLL
(ye ical LhE Locus) based on the co elalion algorithm of matching sterco puir pottt identi|lcation. The
panmeten impac,ing a number of saccessfau! conelated points and occurucy oJ DEM construction qre

consldercd: a lhrcshou v ue ofconehliot coelftcienl, a search win.lot, slze, a gfid sp^cing an.l rclielstope
angles. The aetlal lmage slereo pai$for rurol areu^.i $)ith dfurcnt lanbcape tJ'pes xterc sturlied uslng softwarc

darelopel bt tulho.s The entpirical rcsults orc inclu.led in the atticla

flocranoBna npo6neMx. ABroMafirtrHa no6yAoBa {xopo8oi Morcni penbeoy (tlMp) 3a

aepoosrBo6paxeHHxM qe crura^Ha 3aaar{a, rKa np Bepm€ ysary ,ocrirHHr(iB y faiy3i o6po6Kr 3o6paxeHb i

+ororpaMMerpii. OAUH 3 eoekrx8flux MeroAiB no6ynoBH peryrrpHoi I-IMP € alropnrM VLL (Venical Line Locus)

01. cylb qxoro noneiac y €clocy8aHHi xopenquii .[l1q noulK) ireHr14'rHxx roqo( fia niBovy ra npaBoMy
3o6paxeHHrx. npouec no6yAo8r UMP peryrb€rr,cr Ha6opoM rapaMerpiB, rxi 3a6$ncrryrorb yMoBu BirrBopeHH,
penreQy: npaBlrn6rro Brr3Haqe8a MHoxrHa napaMeTpiB 3a6e3ne'ly€ roqHic,rL no6yroBH UMP, HasnaKr.l, MlroxuHa
HexopeK,Hux flapaMerpiB crac npy!nHolo oinhrpauii rxicHxx.roqox a6o s(JI('qeHHq cna6o KopersoBaHxx roqok.
a6o lHaxoaxeHHr ooMurKoBo (opeJrloaa fix roqox [2]. A/rr or?rrMaHHr Ma(crMarbHoi eQenrqBtsocri anropmMy
napaMerpti rroBrHHi 6yra 3aAaHi KopxcryBaqeM 3 BpaxlBaHHrM pi3Hoi rKocri Bx'Afilrx laHHx i pirrHr runie

3B'g30K l HayKoBnMn ra npat$"qHnM, 3aBta'EEgMx, 3am,rbHa pnca 6arar6ox rlfiOpoBrx crcreM 3

aBroMaruqHxM reHepyBaHHrM UMP sr8Haqa€ HarBHicrb Ha6opy napaMerpiB. rKi Ha4arcrh xop,tcryBaqeBi
MoxnxDicrl (epyBar npouecoM no6yAoBx UMP. y 6ara,box c)'qacHfix nporpaMHfix ryolyKrax 3 aBroMaTr{qH,M
reHepyBaHHrM IIMP Br'{opr{croByrorb Bir 2 Ao 28 napaMerpiB [2]. 3aAa'{a Bn6opy MHokrHu B3aeMorroB'r3aHux
napaMerpiB cra€ Heo6xiAHoro lnr no6yAoEr UMP, oco6nnBo xon!.{ MeroAaMfi ur{bpoBoi 4omryaMMerpii
(opnc'ryrorbcr OaxiBqi 3 iHunx rarly3en. llocninxeHHr BnnflBy napaMerpis Ha rrpouec uuopoBo.o MoAennBaHHt
penL€qry € ocBoBoro crBopeHHr BnacHux npoeaMHrrx flpoAy(riB reHepyBafiHr UMP.

AHanb AocniAx{eHL Ta fly6nixaqil OcHoB]ti napaMerpu 3aJexa.rL siA Bl.tcorn 3HiMaHHr, paAiuMerpH,rHxx

laHnx, piBHr ruyMy 3o6paxeHnr, rHny MicueBocri, noxar6Hux rydB Ha\ffy I3l. 3aaa'ra aB.roMarflqHoi no6yaoBu

UMP 3Ha,JHo ycxraJtHrororBcr Ha AinrHKa,\ 3 rre3lraqDrM iHOopMaqiiHHM HaBaHraxeH fl\4, nepiolxqHorc a6o
olHopiaHoro re(crypolo, Ha 3a6y!oBaH{x MicbKrx repxropirx ra iH. y raKxx Brna4xax 6inbuicrb M€roAiB
ororoxHeflHr xe cnpausosye, npx uboMy Hasirb ycniuHe ororoxH(HHr roqofi He laBx)r, cynpoBolxry€
noninueHHr 1o.firocri UMP [4].
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AocnjAxeHHr, noAaHi y [5] noKa3a,!4 ulo 3MiHa napaMerpiB Aae MiHiManblxii e(DeKr Ha nirrHKax, npHlirH X

nifl anropfirMiB ororoxHeHHr) i 3HaqHtt eoeriT B ainrH(ax nporunexHoro Txny, orxe, rKicHi Toqrx He Ayxe
q)"rnuBi !o 3M;H napaMeTpiB. 3aAarra onrxMi3auii napat\reTpiB e cKjlarHoro, roMy uro hoxHa MoterrL noa{HHa nmiM
flepesiprrrrcb pytrHr.rM cnoco6oM, fiaBiTr rxtro raxa nepeBipr€ MoxrruBa,3Hairx onrxMalrlsti Ha6ip napaMeTpiB

M€rr raHnx [ocriAxefiL nonrra€ y BcraHoMeHi MHoxnH}r orHosHnrr napdMerpis, uro snnlrBalorb ga
ro.rHicrb aBroMaruqHoi no6yAoBn IIMP OororpaMMerpnqHfiM cnoco6oM 3 Bx(oplrcraHHrM VLL-Merory.

B{x,laA ocHoBHoro Mtrepiafly AouriAr{e L
t. Texqonozi,lHi acneKnu no6ydo6u AMP
llMP crsoproerbcr rxnrxoM onpauroBaBH, BiAcxaHoBaHxx crEpeonap acpoooro3HiMxiB b 3aAaH{M Ha6opoM

onopHfix rorrok. npouec no6y,aoB IlMP BKnroqa€ ocHoBfiiemnn, HaBeAeHi y rexHonoriqHitl cxeMiHaprc.l.
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Puc.1. Tex|tonoeiuHa cxe a asnovanrccsarct no6ydosu pe?VtpHot UMP

2. A r roDunn Y L L-.Me nodv
ObqucneHHr Bficor y BFnax cirnu BuxoHy€'flcr MsmAoM VLL, lur BrBHaqeHxr ocHosHxx BxiAHUx

napaMeTpiB po3rrrseMo leran6Hiue a,lropnTM MeTory,

no,rarKoBy ro'rKy perynrpHoi cirxx B!,6xpaeMo nobnx3y onopHoi roqKn. t-lepe3 noqar{oBy roqnf P 3

Koop[fiHaTaMu (X,/) Ha MicueBocTi npoBoltr{Mo BeprrKarbHy nprMy, B3,aoBx r|roi Brl3uaqr€Mo piBHoBiAna[eHi

ro'q't/l/ Pj(X,y,Zt )3 xpoxoM tZZ no o6xaBi cmpoflr{ Bi! ro,rKr. Zoi, :ra rKy up{fiMaerbcr Bncora tsai6nfix{oi
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AIr ftoxHoi ToqK[ po36'TTr Pj(X,y,Zt) 3a piBHrHHrMr.r ftonifi€apFocri Br,l3Haearcr.bc, xooplrHarrl

(r,y),., iaenrn'lrux ro'lori Ha niBoMy ra npasoMy 3rlMkax, rxr cryxat ueHrpaMx siftoH po3MrpoM tnxml
niKce'riB, rxi B noazrrrbrxoMy Ha3 sa€Mo loulyroBnM . Ans (ox]roi napr.{ BianoBinnfix siKoH o6qrrcrro€Mo
xoaQiqi€* xopenruii Mix pi'l'Mr ciporo roHy. 3naueaaa 2,, rke siano'iaae Ma(c&Mar6noMy 3HaqeHHK)

KopenrUii, BBaxaerbcr HoBxM Ha6rrxeHxM 3naqeHuau strcorn Zor.

Tara x xil6xicTb roqoK po36rfrr a BincraHi 
^Z 

/2 uelTpytrb.,3 rroBoro flanJrxxeHoro 3HaqeHH, Bl.tcoT
Zo2, lTepaT[BHrfi nporcc aaxiHqyc[cr, ,xulo BiAcmH[ Mix mq|raMI po36xrfl BepThKani ctaH€ Mctsulorc HancpeA

3a,qaHoi ToqHocri BtSHa'reHHr slrcorll dr, o€mHtt€ 3rJarreHHt z0r BBaxaerbcr arcomro rovxlr 3 KooDnHHamMx

(x.v).

llo3lralgMo Hafi6inbure a6connrHe rHa,reHHr xoeoiqiel{ra xopeJrruii 3 oc.raHBBoi irepaqii ,x ,jn0* .

KoopArHarn BJsJra cirK, lX,Y,Z), ttt nxoto zaateHHr t,ur 6i,1bBe floporosoro 3HaqeHsr,3ar| cyloTlc, y Oafir,
To'{xa oiro6paxyelLcr Ha expaHi MoHiTopa ,ropHoro flo3HaqKo0; Toqxa, !r'\r n{oi ocraHHr yMosa He BxxoHy€rhcr,
rro3Haqaerlcr 6iitfiM KonLopoM i He 3aflxcycl.Bcr y Oafur.

Aari flepexolnMo ao HacrynHom By3Ia (irxr, trptr,roMy 3a noqarkoBy BHcory npxf,MaerLc, 3Hafia€fla B{oora
I|orlepeaH boi ro'r l{r,r,

O.rxe. !n, pcMbauil MeroAy VLL Heo6xiAHo BrsHaqurr p,u macMo3s'r3aH,fi napaMerpis, BiA,r{xx
3aicxxrl flt{icr[ no6yAoBx UMP, a caMe:

- Belxrttrtry nopor!Doro 3Ha\eHHr tut, oUiHXH |rO€Oiqi€Hra rcpenrtlii;
- po3Mip Bixt6 nouryry. 3a rkhM o6qficrKrcrbor 3HaqefiH, (oe4iUicfira koperrqii;
- 3rla.te ||r noqanroBoro kpoKy az po36xT$ sepr{roni;
' xpox perynrpHoicirKn,

3. DBHaqeEst tlopozoao?o r,taqeHut Koe\i4ic'tnu Kopu&lti)
OcHoBHxM napaMclloM e noporoac 3Ha'le trr lrr oui tq piBHr 3r|a,rHMocri rocoiuielra Kopenruii,3a,KxM

Bin4linhrpoByrorrcr ro'r|(l,l. 3a floporoBrrM 3riaqeHHrM t(openrqii 0.6 a6o 0.?, npHfiHrrhx s po6onx [2,6],3Haq|{a
Kirr,xicrb 3flafiAeHfix rxicHlix 1o'tox Bi,q6pa(oByerhcr oco6rHBo B AinrfiKat 3 He3Ha!flfiMn 3MiBaMx pisfiiB cjDoro
-roHy, uo nillTBeplu(eHo HaulrM'| excnep{MeHr{u ,HfiMX po6oraMr.{, nnr 3naxoxxeHH, onrrManbHoro noporoBoro
3Ha'reHHr rocoiqieHm Kop€nruii Bll|(opficraelto eToA nepesipr{H craTtrcr.,rr roi rittoTe.rr.{ |roo 3Ha,rsn rcTh
Koeoiui€fira xopenrqii [7]. 3a Kp[repii sH6xpaerbcr ra(ar naA(ora aerMLruHa

r=r.'ln 2/lt-r",
ae / - koe$iuieHr xopcnrqii, r- KinbKicr! ro,{oK y nouy(oBoMy Bi(Hi.

,r{uo BenH,lxHa l7l>tk,, ae tb - r(pnl.x'{He 3r6qeHH, po3noairy C-rbroaelrm, ro Kocoiui€Hr xop€nrqii
3||aqxMyfr, To6rc Mix piBHrMx ciporo roHy BiAnoBiaHxx sit(oH icfiye KopergqifiHH] 3B'r3o(. y npoTunexHoMy
BrnaaKy sBaxaerhcr, n{o Kopenruitfioro 3B'r3Ky HeMae.3fia,reHHr rt,Br6l,lpaeMo npfi 3Ha,r Mocr.i a=0,00]
(10610 iMoBipHicrr noMrot(oBofo Br, loB|(y aopiB ro€ O.OO|1. nopo.oec lHaq€HHr ftoeoiuiesm t(opcnrqii n.
orpuMy€mo 3 PiBrrocri Il=/k.

(r)

3 HaBe.rreHoi oopMynn BxrHo, uo noporoBe 3HatreHnr nprMye Ao fiynr, ,xrqo ,' nprMy€ ro 6e3MexHocri. ToMy npu

locTarHbo aelrxLx /l HeMae craruc,rficRom ceficy 6parH noporoBe 3HaqeHH' 0.6_0.7. fut' aerKfix rxnjE

:o6paNenxr uicuesocri (Hanp[Knal crpyrrypft 3 r€oMerprqftltM ,repryBaHHrM) (oeoiqiern (operruii Mjx
piBHrMr.r ciporo rcHy Moxe 6,"rx 3HaqxMqM i 3a HeBiAnoBiAHr.rx ro,rka\ creD€onaDr.

ln -2 + ti,
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4. Exc n.plLu e H ma t b H i doc,l idxe n d t
IJn nposeAeHHr AocriAxeHl 3a HaBeaerrom r€xHonoriero Ha[xcaHa nporpaMa Ha MoBi Delphi B cepeaoB nri

Bi3yanLHoro flporpaMysaHHr Borland Delphi 6.0. l{,rr Bbyanbaqii UMP BrrKopr{craHo na(ef "Surfef' (OipMa

cold€n Software).
ExcnepfiMeHr&'rExi AociiAxeBHr BnnrBy BBHaqeHIx flapaMerpiB Ha flo6yaoBy UMP 3aincHeHo Ha -rplox

crepeonapax aepoooro3BiMxiB, orpxMarlrx AOA-T3C, ooxycra Bia4anL 100MM 3 cir(oro xpocrnniB 3 xpoKoM lcM.
I4acuira6 3HiMKiB l:8000. Ha 3H'MKax Bitro6paxeHa MicueBicrb cin6cbxorocnorapcbkoro npr3HarreHHr, xapaffiep
penbeoy rop6xcr{n 3 nepenaaoM Br.rcor ao 100M.

CxaHyBaHHr 3HiMKiB Brrr{oHaHo Ha OomrpaMMerpu,rHoMy cxaqepi "Aen6ra-2" (Bxpo6H[( - OipMa
"leoc,{creMa", M. BiHHDur) 3 po3,[inbHoro 3,qarHicrro 1200 dpi npu 256 piBHrx ciporo roHy. Aff e(cnepnMeHry

Bfi,(opr{craHi 3o6paxeHHr, arperoBaHi ao apyroro pjBHr nipaMiA[. (Po3ainbHa 3aaruicrh - 600 dpi. po3Mip nirccra -
42,33 MxM, llro aa€ npocropoBe p6pi3lr€nHr 3o6p neHHa - 0,34 M/nixcen).,[ocni.lxeHHx npoBeaeHo Anr rpbox

aiirHox pi3Hux crep€onap: lra ainrHui | (pHc.la) 3o6paxena aocrlrb olsopiarra 3a crpyrryporc MicrreBicrb (pirnt
nepeci'reHa aopomvh): ai,lrHha 2 (p c.lr) xapanepHa HaflBHicrro MoMiqHHr crplKDp r pijK Mx nep(flaaaM

rckpaBocri 0 opoafi) ra crpyxrypaMr.{ 3 reoMerpHrrHxM qepryBaHHrM (xonfiui ciHa); AirtHXa 3 (pt{c.lx) Micrnrb
epoaosdHi ,cM-ri. rr(i BirpirAqlorbcn xapanrepH v qirhn p$cyHhov.

BruxB noporoBoro 3fialreHHr roeoiuieEm Koperrrrii Ha pBynbraru po3ni3HaBaHHt iAeHrrr,rHxx ro,roK npr
MoAenpBaHHi poJr[€Oy VLL-M€ToAoM ,4nr d.,rrHox l-3 npelcTasneHo trn, ABox BapiafiriB fia p[c.2. tlopsi

no3HaqKfi BianosimroT6 ToqxaM, BrGHaqesfiM 3a nopomBrM r{pltTepi€M, a 6hi no3Haqkr mqKaM! !I, rxl.rx

KoperruifiHa yMoBa MeHrxa Bi! BoporoBo.o ftpu, epirc. (KoMipxa cirxu IIMP craHoBrrrb (l0x l0)Mr, porMip Bi(Ha

frouryxy 85185 niKc€.niB). y neptuotuy eapiaHni (pnc. 2 6,/|3), noporoBe 3Ha,rc8Ht Koe$iqieHra Kopertuii &
Br.BHaqeHo ra +opvynorc (ll. PorflilHaHi rcqxfi noKprBa|orL 3Ha'{Hy cyu sH} repxroprro. a He po3nitrraHi

po3KriAaHi i 3afiMarcrb lre3Ha{Hy nJrouy. y 
'py?t) 

y eapiatni (pnc. 2 B,e,i) floporoBe 3Ha!reH,{r noed}iui€Hra

Kopenruii .uopiBrrroe 0.6, po3nbHaHi rorrxn po3rauoBaHi 6int roHrypnoi tracrrnx 3HiMKa (aopir', Mex yrilb ra
,ricoBUx MacqBiB) Ha epoloBaHrrx ainrHxax, a fiepdni3HaHi ro.{xH noxpHBabrb rHa'rHy |lnoury aintHoK 3 cna6o

B{par{eHoio re[cT]?oro.
3Ha,rlo,o Miporo eOemHBHicrL po6or! arrcpmMy ia€HruqHxx ro.toK 3aiex 'rb Bia porMipy

Bilrrra no[yKy, rKn, fioB'r3aH i nepeBaxHo 3i cmrucruqHuMtt m oyMoBsMl, xaparrepucrxKaMx 3o6paxsHHt

[3,8]. B ra6nr{i I noaaHo p€3ynbrarx xirb(ocri po3nbHaHsx ro'rot( npx rn*>Fe ant rpbox Blr6paHxx AintHox (xyr
Haxrrny 4o). Haiiryaqu; pe3yrbmr orprMaHo Iut nouyxoBono BikHa (85x85) niKcerriB.

OTxq b 36inbureHHtM po3Mipitr nouyKoBofo BixHa xinLKicrL ycni no pornirHaHxx BFniB cirr(x 3pocm€.

OaHaK y Bfiflaaxy cKlraaHoi reoMerpuqHoi crpyKrypn (aintHxa 2) 3ailuaerBct 3Ha\Ha xit6iicrh ro!ro(! ILlt tKdx

arropxrM xopenrqillHoro oromxHeHHr rc cnpauBoBy€, ctia 3ayBaxlrrfi, ulo s MeToai vLL He B.6xpa6rb
3a3arlneriAb roqKfi 3 (paur Mu nopenruifiHlrMn yMoBaMu ({oHryPHi ro'{rr, reoMerpfiqHi npftiTxBr raKi tK nptMi

niBii, l(o,ra, ryru ra iHrre), art trorx 3HaqHo MeHuni po3rvip BixHa nouyKy.!a€ norxrHBHi pe3yrhrar
po3fli3HaBaHHr iaeHrH,rH x roqoK [9].
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3anexHicrL Kinr,Kocri porni$ar|xr BylniB Bitr potvrp] nou)noBofo Brl|Ha

Po3Mip nouyKoBofo BiKHa
AinrH(a I

Po3Mip cirl(x (l0lx59),
r.a:P\.nra(%)

AinrHrG2
Po3Mip cirKx (108x58),

r.":R. nra(%)

AintHr(a 3

Po3Mip cirx (109x62),

r,*>R".nra(%)
25x25 3902 (6s.s) 36',t9 (s8.73) 500r (74.00)

45x45 5730 (96.2) 5419 (86.5r ) 6Jsr (94.0 r)
s885 (98.8) 4988 (79.63) 628t (92.94'

85x85 5907 (99.1) 5910 (94.35) 6659 (98.54)

BiA

OqiH(y ro,{fiocri crBopeHoi UMP 3aiiicHeHo &rt AittHKtt 1 3 BDKopt craHH{M KoxTPorrLHoi cirx Bucor,

no6yAosaHoi crepeooororpaMMer?rqHHM crocoboM Ha urrop$ifi OororpaMMerptqHin cftillti'i ",qenbna" (Oip a

"f€ococlrMa'. M. BiBHuIr,l). KoHrponbHa cir*a Bucor Micrura 252 roqi{x, xoMipxa cirKtr craHoB ra (50j(50rM:,

rL[aHoBi xoopAfiHar! noqaTKoBoi B€pul.rHu cirxx 36irardc6 3 By3noM cirxs, BiArBopeHoi 3a VLL-MeroAoM.

(nobyaoBy (oHTporhHoi cirxx Bxcor BnxoHtu'ra srya€Hrria CreOaHr l,rH K.M., kaoelpa OororpaMMeTii ra
.eoiHdopMar ru "l6BiBcL'(oi 

nonircxHi{H).
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Ta6Mw 2
nopiBHnfiHe IIMP, no6yAoBaro[ Ha UoC 'A€fi,ra' 3 Moae"reM penbcoy, [o6yaoBaHrx VLL-MeroaoM,

anfl 3Haq'|Moro xopeneqifiHoro nopory Ta 3aaaHoro 3Haq€rrHq 0.6
(trineHxa l)

P03Mip nouyKoBoro
KinbKicrL

UMP
(repe3l0M)

KinbKicr6

r{oHrporr 5H rx ro\or(
l(MP (,repe3 50M)

CepeaHe

Bucorx (M)

3o6pa-

(niKce,i )

Micue-

("') nft%o
r**>0.6
n raYo

r.;0.6
n raVo n*-:0.6 r,"",i0.6

25x25 8.5x8.5 3902
(65.5)

491 (8.2) 169

(67.l)
t8

(7.l)
r0.96 3.t7 48.14 10.99

45x45 ls.2xl5.2 5't30
(96.2)

846

(14.2)
240

(95.2)
40 ( 15.9) L46 1.58 It.28 5.45

65x65 22.0x22.0 5885
(e8.8)

r036
(17.4)

248
(98.4)

45 (17.9) 1.38 1.90 8.41 8.41

85x8s 28.8x28.8 5907
(ee.l)

I t79
(re.8)

249
(e8.8)

s2 (20.6) |.21 t.64 7.06 7.i6

85x85 28.8x28.8 248
(98.4)

50
(1e.8)

t2.34 3.86 87.45 24.10

3a Vt,l.-MeroAoM aB1oMaruqHo 6ynyuanacb peryntpHa UMP 3 koMipKoto ci-rKu (l0xl0)M', flKa Micrnna 595q

roco(, a noriM i3 Hei Br6fipaflficl ,repB 50 M i nopiBHrcBanxcL 3 BucoraMH (oHr?onLHoi cirku.

Ocxi,lLKu, y MeroAi VLL slcora floo'riAoBHo nepeaa€rr'ct BiaToqrD ao mqnr 3 HacrynHrM il jrepauifrHHM

yroqHeHlrrM, To cyciaHiTo,rK|t noB flHi 6yru 6iu3bKo pcTarxoBafii oAHa BiA oattoi. 3Bi,qclt 3po3yMino. ulo MoAens

rlo6yaoBaHa 3 xpoxoM 50M 6yac Mals ripuy roqHic-r6, Bix Moa€nb flo6yAoBaHa 3 (poKoM loM, llro i noxa3anx

npoBeaeHi cl(cnept{MeHru,

flopiBHrHH, I-lMP BHKoHyBaiocb ru$ pirHri. porvipiB nouyr(o8oro DixHa m r,lt nBox B na!|(iB noporoBr)\

3Ha.reHb roeo;uieHriB xop€rruii. OrpuMaHi p$yrbmru, HaseaeHi y ra6rurli 2, noM3yrolb, tilo lraixpauufi
pe3yn6rar po3nbHaBaHHA 99.10/" ra MiHiManb8a cepeaHt xsaapar l{Ha noxx6lG Bxcorl, l.2l M (,ujre,',,,.anJ

Aocrra€rbcr 3a nouryKoBxM BixHoM po3MipoM (85x85) nixcetiB.3i 36inbueHHtM po3MipiB noury(oBolo BirHa

3pocrae i mqHic,L no6y4oBx IIMP, np[qoMy &lq AintHok 3 HetHaqHob 3Mirroro ciporo roHy (HanpxKna4 pinnt)
po3Mip BiKHa norrryry Bi,qirpa€ BlipiuanbHy po"l5 4nt ni4BxIqeHHt ro'{Hocra

B ocraHtrLoMy pflAry ra6nrui 2 naBeaeHo pe3ynLmr, orpuMaHnfi ajlt Moaeni, no6yaoBaHol VLL-neroAoM, 3

po3MipoM roMipkr, (50x50)M' 3a rnx caMtrx napaMerPiB, .u,lt iktx 6yB o,pxMar{xfi HaixpauEii pBynbrar
(nepenocmBsi; prAox ra6nvui)- tK 6aqxMo, 36i,1LUeHHt xpoKy cirxr flpM3Boaxr'6 ao 3HaqHoro 3pocmHHt

cepelHboi KsaAparnqHoi noxu6Kfi ( B l 0.2 pa3n rJ'a r, a-R, ra B 2.4 pBu Nr r m;ao 6r'

AiaAaMa (prc.3) ooxa3y€ po3noAineHHt rroxH6ox sxcorx 3a iHrep8a,'laMl'r !,rt HafiKpauroro BapiaHra j3

m6rrui 2. qac-runr croBndB reMHrx roxa3yorb xinb'(icr6 BFnis a,rt r,,":0 6, a cBirrlt'rx An 0.6> tr1d > R" y

neproMy iApy.oMy BUnaamx Haii6irhra Kinbxicrb ro'{otr norpannte B iHrepBan 3 nox}|6KaMI, Bl{corn t{5^r.
Or-r{e, rxuro rtri0.6, m 3Ha'{Ha xinbxicrt ttticHlrx mqoK (cBirna'{acrrsa crcBnqt) siaoinbrpoByerEct.

Po3rauryBaHnr ro,roK, B iHrepBaii 3 noxu6xaMn Bt{cor 6inburnx Hix 2.5M ltoxa3aHo ulropaMt I 8 Ha pHc.4.

noxr6Kr BUco.T Ha roqxax: I 4.64M,2 --4.55M, 3 :7.06M,4 -'3.33M,6 3.68M, 7 3 12M,8 3.92M TovkH l i
5 po3muroBaHi 6i,1t 3o6paxeHst xpecr |(iB cir'KH AoA i HaBXono H x B,{HnK.Ir{ Oanl|xrBi i3otirrii axB. pr'tc. 46.

To'{xx 2, 3 i 4 po3mroBafli B Mexax nicoBnx MacxBiB. llpt,qxHoro BnHTKHeHHt 3HacRrx noxt{6oK Ha iHurix
Toqxax Moxyrl 6)'m Aeoemt{ 3HiMXa. Ha prc.46 HaHeceHi By3,1n (oHrponbHoi cirxn 3 xporoM 50M Toqxx

flo3HaqaMb By3rl,t, B rrcrx noxn6xa Bxcor 3HaxoA,rrlct s N,exax s :!1.5M, a rcna BiAnoBitarcTb noxxoKaN{ y

riana3ofliBia l.5M ao 2.5M.
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Po3noAir nox[6oK Brcorrl

0.5-1.0

6t.
>2.5

100
90

.E 80

I:""

10
0

Kpok chku ixapaxrep peib{Oy Micuesocri sru,|Ba€ r{a noqarKosni xpor( /t BeprxKarb oi) po36 rrr.3a
/: (HanpnMaa, Zt-2M 16 l\. r-9 (qHcno ro'roK ReprHKa,lrHoro por6nflr) Binnosia{a

IlHoxHHa roqok na 3fiiMxy Moxe 6yrr sHalrHo siMateHa BiA BffisaqysaHo-r rorrxx, uo npfiBorHrb Ao rloMunKoBoro
xopcnxLriiHoro ororoxHeHrt oco6nxtro Ant 3o6paxeHb MicUeBocri 3 o,rHopil oro a6o tlepjoAH,]Horo cl.pyr{ryporc.
!e Banrm ilMoBipHicrb 3HaxonxeHHr Ha8koro i'rruxx noai6HHx AinrHok,

mlErndkds
t.o-i s' t s-z.i z.n-z s

noxx6K| (ir)

Puc. 3. PunodLtetut noru6ox sucoDtu jo nlncrculavlt

a) 6)
luc. 4. ?unonyBaxxt nouot< 3i 3naerLvu norubRauu aaconu u t)ittrtti |,

o) rd i"i.v|y: 6) 
'!a 4)pta'ranni ra()pe&htu pabc4)y

3anexHicrb ro.rHo€Ti oo6yroBr IIMP Bi,q Rr6opy kfra raxMy npr craroMy porMipi si,{Ha noulyKy (85r8j)
niKccnis ra ropofosoMy 3nae€!tsi KoeoiuicHm Kopcyrruii R. rlnr rinqH{(ri I HaBcaero B ra6nuui 3.

w4'1..

"",1,,l.
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nopiDxeflHn UMP, nooynoBsHol Ha IIOC sAenhra' 3 MoaereMl{ P€rlb€oy' ro6yao8aH x M€loaoM VLL, anq

103

TaAtuqt 3

3Ha.teH, KinbKicrb po3nbHaHux

roqoK UMP (,repe3

l0M)
(r*iRJ
n ra (%)

Kin6Kicrb

P03ni3HaHlrx

roqoft qMP
(qcpca soM)

Cepe,qB€

4326 (12.60) t8t t1.20 48.01

5864 (98.41) 24',1 I.69 9.',73

l' 5901 (99.03) 249 t.28 7.0'7

5907 (99.r3) 249 |.21 1.06

s922 (99.38) 250 1.93 13.80

6" 5922 (99.38) 248 ).52 28.20

HaBereHi p$ynhrar! rlol€3yor6, uro .tr"trt rcp6ncroro penb€Sy HaiiKpaursfi pe3ynbra K 3a (i'rrL(rcrro

po3ni3Ha ux rorro(, raK i 3a rovHicrto orptlrlaHo art 3HaqeHHt xym Haxxny 40 B ra6rHlri 4 HaBe4eHi pe3yn6ra,H

o6qncn€Bb KinbKocri po3nbHaHnx BljriB ant rpbox 
^irtxoK 

3a pi3HtiMx 3HaqeHntMn ,{ym H&xtrny m 3llatleH}u

nomyKoBoro Bit(Ha (85x85) niKceniB. Po3Mip IroMip(t cirt(x craHoBHB (l0xl0) M'?.

N 3HaqeHHr r(yra

HZL\"TY

AinrHka I

Po3Mip cir(x (l0lx59)
r*-u R. n ra ( 7o)

AirrHxa 2

Po3Mip cirn'r (l08xs8)
rn*>Rc. n ra ( %)

AinrHrG 3

P03Mip cir(ri (109x62)

r,*>R..nra(%)
l 5864 (98.41) 5320 (84.93) 6209 (91.88)

2 3' 590r (99.03) 5527 (88.23) 6623 (98.00)

3 5907 (99.13) 5966 (95.24) 6659 (98.s4)

4 5 s922 (99.38) 587r (93.73) 5366 (79.40)

5 6" s922 (99.38) 5962 (95.18) 6684 (98.91)

Pe3ynblarra o6qncJreHl noKa3ylorb, ulo ant aintHox 3i c&taAHolo reoMel.pfiqHolo crpyfiripoD (HanpuKna,q'

linrHKa 2) icHytc,rh Micqt, B tklrx xoeoiuicHr xopertuii 3a3Hae 3Haqflltx 3MiH i roMy mxi AiiqHK'{ HenpxuarHi 'u,'
ajrropfiTMiB KopertuiuHoro ororoxl{eHHx i l.x fieo6xirHo Buainurx 3a3Aa,reriab, TaKi llirtHrlr Moxyrb 6yru

BulineHi np'l Bi,qo6paxoHHi penh€Oy B ropll3oH,antx a6o 3HaxoaxeHHflM pi3Huub Mix UN4P, no6yaoBaHHx npr

pi3Hxx 3HaqeHHtx naPaMelpa [2].
Ha pxc.5 npeacraBneHxfi per6c4 y roptr3oHra,rtx, BiarBopeHxfi Vl,l-Meroaoi, (ra6n qt 4, ptaor 3) rurt

ainqrcK 2 (3niBa) ra 3 (c'IpaBa), ne qopHj cMyru noxa3yrcr6 3oHn' flri Be npraarHi ,ILJI' KoperrtrifiHorc

ororoxHeHHrr npuHafiMRi, Ha raHoMy piBHi nipaMiAx 3o6paxeHl'3 po3litbnoro 3aarHic'no 600 dpi

BHcHoB|r . npoBeAeHi excneptrMeHraibHi po6o-rn ao3Bontrcrh 3po6firu cyrr€Bi B cHoBt(tt'

L lloporobc lHaqeHHt Koeoiui' Hm xopentuii. npH tKoM, sBaxa' ihct. uro iaeHrtiqHi ro'rku posnirHaHi

Bx3Haqa€rf,cr po3MipoM nouyrcBoro BiKHa- Toai 36epimerbcr 3Ha.lHa Kinr,ric-rh t(iclttrx ro'to(, qi.i npu craioMy

3Hat{eHHi nopory Kopentqii Moxyrb Bi.qoirbrpoByBa, rcr'
2. Kirlxicr6 ycnimHo po3ni3naBaHux roqox i roqHicfl' no6y.qoBx IIMP 3anexmb sia po3Mipy nouyr'o8oro

B;KHa. ,Ihr MicrreBocri, tra xapaKrepmyerbct ninttsxaMn 3 cna6o s paxeHoo rekcryporc, Heo6xial{o

BhxoprcrosyBar!r Bil(Ha lHaqHrx polvipiB
3. IIp[ no6yaoBi peryntpHoi UMP MeroaoM, y ,KoMy sncor,l nocr|loBHo fl€pera€TLct Bu roI{KI'{ ao roqKu'

roqHjcrh orptrNraHoi MoAeni 3arnex Ts Bia xpoxy cirxn. ToMy pekoMeHAy€lbct npx Heo6xiAEocri i3 Moaeni'

no6yaoBaHoi3 MeHUTM 
'(poroM, 

B 6spar sficorllroqo(3i 36irbueHsM xpoKoM;

4. Bu6ip noqarxoBor.o KpoKy BepTtxa,rbHoro po36trrrt y By3ni cirxx 3arexxrb BiA no{aiLHoro xyra Haxxny

MicueBocri ra Kpory peryntpHoi UMP
5- Ha nesHux linrHKax MicueBocri Merolll KopeJrtuifiHoro ororoxHesHt aakrrb noMxnNoBi pely'ltrart{ i

BUMafaErL iHr€paxrtrBHoro Brpyqannt oneparopa

3ane)tlxicrl, By3rll
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OTxe, p$yr[mT|,t AocniAxeHb noKa3yror6 Moxrfisiorb aBToMa rtHoi nofyAoBtt I-IMP rxBrrArc,3 Bl.rcoKoro
qubHicTro, 3 BuKopxcmxHrM Hetlopomx rcMn'rorepiB ra craBtaprHoro nepuoepifiHor"o o6naA$aHHr.

Puc. 5. 3o6pwce$Hr petbe'ly dnr dintqok 2 i 3
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