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MocKarb H.
HauioHa,rbHxi yHiBepcr.{rer "JI bBiBcb Ka nonirexHixa" (M. JIbBiB, yreaiHa)

PO3POBKA TEXHO,IOnI CTBOPEHHT TA Br3yAJr13ArIri 3D MOAEj'rr
MICIIEBOCTI

A) MocKarb H, 2403

R cmambe pacuQmp aaemct hexHorozut cottu ur u cutfa,una4uu ntpeLuep|oi xoletu itecnqocmu c

ucnoJl8oga ae l1nu amutupoBortlbtx Qomozpa empu'recKut , efiolot c6opn da nbrx u
che4uanu3upmatr|ozo npozp&fltr ozo o6ecne4etut. ,4nt quLpuo,o )vo)e|upoa(nut mecmqocmu
nDedlrczoemct adnnmu'Han olenb darurbtx

Tlte trlicle it det'olel lo the technolog.y of crcati,ry a d vbualizatiol of 3D-te tin tnod
el using digllal phologrummetr! methods t|.1 specidlized sofltrate. The a.laptit'e tfioclel of lota is offercd for 4igital
modeling oJ tenain.

3acrocyBaHHt reoiHoopMauiiiHxx crrcreM B pi3Hfix cdepax nirnbHocri, oco6nnBo B mny3rx nnaHyBaHHt

repfiropiil ra,ocriaxeHHr oro'ryo'rofo ceDeloB Ua LnpnqflHr( nonrr Ha rp Byviphi voreni arr Birla,rj,auir.
po3paxyrkiB i aHali3y, rxi 3 Heo6xi4Holo ro.rHicrrc BpaxoByrorb He rinbxn nnaHoBe noroxeHHq, ane i sH(ory.
npo6nev porpo6rx BflpoBa.axcHHr )HiBcp.a,lbHoicrp)Krlp rprrBirMipHoi reovclp,a*roi voaeni npocropoBo-

r{oopAr.rHoBaHxx lafiHx Ta 3alaqi Bi3yari3auii penbeoy i 06'eKTiB 3eMHoi noBepxHi nocTir'iHa reMa Ha npo4eciilHfix

OopyMax ocmHHix poKiBr ra,{a cropiHxax OaxoBxx Bx4aHb tl, 5-161. O,!rHax. nol{n KoHuenui€ yHiOiKoBaHoi

r€oMerpx,rHoi MoAeri He 6yAe 3peaii3oBaHo B HoBux yHiBcpcaJrbHxx iHcrpyMenra,rLHux flc, Bcrxqe3rii (l)oHAn

reolaHfix He 6yne neperBopeHo 3rinHo BHvo. uiri Moleni. arryaibHoro ranuua.rhca ratraqa npoexryBaHH, ;

rocriaxeHHrpiflrr\vero.uriLrpHBHVipHofo\4oc oB.rHHriBi$drilrJ;1 '\reBocri
BraIi6cmr-ri .anponoHoBaHoorts)r!oarvsv\rc\HoaorieH.rr.\.!.rB"o<hH! a B;,)rri,aur. rpfls'lvipHoi

MoAeni MjcueBocri 3 BrrKopxcraHHrNr cneuia,li3oBaHoro nporyaMHoro 3a6e3ne,reHHt

OororpaMMe,rpu,rHxx 
^icloliB 

36opy aaHrx. tr( 6a3oBy, Bx6paHo alanrxsHy rpHuriMipHy Moacrh MicueBocri, rxo

npeacraBnrerbcr cyrynsicrro qnQpoBxx xaprn a6o oproooro, perynrpHoi BrrcorHoi Moaeni penbeQy ra
napaMeTpF{Hr.rx MoAeneil 06'eftriB MicueBocri.

l. T€xHonoriqHa cxeMa crBopcHHq ra Bbya.rba uii rpx BnMipHoi un0poBoi Moreri Micqeaocri 3a MArepia,'laM

Qt'-rorpaMM€rpnqHoro sHrMsHHq

BhyanbFauir pea,lic rHoro Merpx,rHoro 3obpDxeHH, Micue8ocri Brrr{oHy€r6c, MeroroM crrH1fly
rpasxMipHrx 3o6paxeHh uuQpoBxx Molrenefi perh€Oy, cHryauii ra o6'€r-riB sa 3eMHifi noRepxHi. HoBnfi

reoiHoopvauiiHufi iHcrpyMeHTapin, E{l(oprrcrosyrcqr{ MeToax o6po6{u 3o6paxeHb. Bce 6inhure HauineHrii Ha

BnKopr{craHHr pacrpoBfix npocropoBo-nprB'r3aHUx ,raHnx ra Molercr:, llboMy cnpure urBrllr{e BrQosaaxe}rst

rexHororift llropoBoi QororyavMerpii. Ii ocHoBHrrli Epo,ryKr - opro$oro3o6par(eHHr- crBoprce uropo3y
rcoverp rHy ocIoBy [1r B'rvip|oBaHr. a B rneaii rnr asroMarH'rHoro pornirHaRrPHe 3(ir rrniB 06 rKris ]
rrprriHrrHoro roqHicrlo. OAHar{ Ha cboroAHjurHir'i aeHb Bar{fto fia1Barlr aar(er npo.paM, rKfit B noBsoMy o6'€Mi

no€aryBaB 6x Moxiunocri /rrrr iHreneKryarLHoi Birya,lirauii ra nooi ueroarxr nixroroBk! naHHx. IlporpaMHe
3a6e3fle,reHH, ur{opoBoi Ooror?aMMerpnqHoi c mHuii (UOC) npr Bi3yari3airii pe3y,lbrariB onpauoBaHHt rhi^rhiB He

nepe!6aqae rpxBxMipHoro Moae,lrcBaHHn ra BinrBopeHHr 06'effis. uro 3Haxort'r[cr Ha 3eMHiii noBepxHi.

IHcrpyMeHrarL'{i flc Bce ure He 3a6e3neqylorr, B Hofo po3ni3HaBaHHr o6€KriB 3a pacrpoM,

'xvllllbcongres lnrehational soliert for Pholocnmmclrt and Remolc Sonsnrei viema, Au$ia,l996
lntrnatiooa' CoDfernce on Muhh,dia in Ceoinfornlation visual Reality". Bonn, Cemary, l998.
ISPRS Comnision Mynp6nrm 'Mapping and Ceosaphic lr lortualior Sysrenj , Sturtgan, GenMry, I 998.

Xlxtl Coreress ofthe Inteloalional Soliety for PholograDnnelry and Renole Sensirg(ISPRS) Ceoirlomratjoi iorall". AnsterdrN,The

Phopogramfr.ric Corpuner VisoD 2002, iSPRS Connisionlll, ScprcDrber 9-l.l.Oraz. Aunrlx
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oco6JrxBo rre crocyer6ct Mic6(ax 3a6yaoBaH X Tepmopii. Ocftinlxlt Bci lpouecu - Bia emny 36opy laHnx npo

MicqeBicrL,qo npelcraBneHHt B rpxBtMipHoMy Biao6paxeHxi ra e(paHi MoHiropa - npo6neMaruqlto Bll(oHarn B

o/rHoMy nporpaMHoMy cepeaoBfluli, BxHsxa€ Heo6xiaricrL BnxopxcraHHt pi3Htrx iHcrpyMeHraB.

Ha pxc.l tp€acmBneHo rexHororilrHy cxevy, t,(a ao3Bont€ OopMyBarr xoMnoHeBrI'I3D Moaeni MicqeBocri 3

Blt(opscraBHtM nporpaMHoro 3a6BneqeHHt uuoposoi Oororpa!Merph'rHoi craH{ii, a si3ya,1i3aui$ npoBoarrh B

cepe.losarui cneuiani3oBaHoro naKery nporparr.

CrBopesHt uxopoBoi Moaeni vicqeBocri 6a3y€r6ct Ha 3acrocyBaaH; ral( 3Basoi aaanrnBHoi (qacrKoBo

rprrBrMipHolJ Moneni 06'€KriB 3eMfloi noBePxsi, KoHuenuio m louinrHicrb 3acrocysaHHt trci Ha erani flepexoay

Bia 2D ro 3D flc o6tpyHroBaHa Bavlr B [i]. Cli.r BirrHaqms, uro ue xaiionepar BHirutfi i onrtMa'lrHni 3a

BnrparaMfi |llJrrx Moae,rIoBauHt TpHBllMipHoi sip,yanbHoi pearb8oc-riajrt rxx 3aaaq, B He BfiMamrcrh BHMiprcBaHt i

Bbyani3auji Bcjx aeraneii o6'cKris 3evHoi noBcpxHi. HanpxKlar, aePeBo neBHoi nopo'[!{ Ma€ rl{noBy QopMy

crcB6ypa i KpoHrr, tlry rroxHa Bilrsopr'tTll y BHfxt[i rpriBH],ipHoro rira 3aforyBaBun 6i6,iortKy 3D-ri' (noaibHo

ao rrloc(xx yMoBnltx 3HaxiB lrt xapr) MoxHa 3a&3neqsr! rpxB}{vipHe Bino6paxeHHt o6'€r_riB, OopMa tKrx

3a3Aa,leriab BiaoMa a6o 3a'IextrrL Bin neBBux oapaMerpiB AIt ocraHHix Oopvyrorbct napa erpH'rHi Motreni,

OopMa rK'lx Moxe .racrKoso (op€KryBarnc, s npoueci si3yllisauii untxoM BBeneHHe 3Ha'reHb ,eekn\ napaMerpiB'

HanprlKna-q, icrnHHoi (Br.rMiptHoi) BlrcorH xoHt(perrroro 06'eKry.

KoHuenuit aaanrlBHoi crpyKrypu uuQpoBoi vo,4eni vicueBocri pea,rboBaHa B 6amrbox cyqacHHx npocpaMax

rpr.rBlrMipHoi li3yaibauii. npoTe nPlr BtrxopHcraHBi Bipryanr,Hom np€AcraB,leHHt MicueBocr' !,rt 3aaaq

npocropoBoro aHalby Heo6xiAHo 3a6e3fle'ryBant BianoBiaHy ro'lxicrl' si3ya,1i3a[iiHoi Moa€ni ToMy

reoMerpuqHoK) 6a3olo ltt MotenlosaHllt ra Biao6pa{eH t ltticueBocri B reoiHoopvauifiHux cl'IcreMax c'yxarr
unopoBi raprt, flnaHx i uuOPoBi s corHi Moaeni pe-r[eoy 3 pery.rtpHnM a6o HeperyrtpsliM l{poxoM TaxfiM

BL{MoraM BianoBi,[a]or6 i HoBi npolyKr[ unopoBol OororPaMverpii - opmoorovo3a-rKr. nxi' npx nopiBHtHo

HeBxcoKxx 3arparax Ha Bxpo6B urBo, cnyxarb sucoKorotlHolo M€lptl{Ho'o ocHoBolo.

TexHonori,rHorc creuolo (pr.rc.l) neper6aqeHo 
'ahi 

npouecH :

I ninroroBKa Marepia,liB 3HiMaHst m onpaqloBaHHt ix Ha uuOPoB;n 4ororpaMverpuqHifi craHuii 3 Meroo

crBopeHHt {xoposoro oproooro ra usopoBoiperyi4plroi Moaeri pejrreoy;

2 BxMiproBaHHt Ha UOC nojroxeHM 06'eKriB 3eMHoi noBePxHi 3a crepeoMone"r"lm MicueBocri;

3 (oHBepryBaHHt QanniB peryrtpHoi UMP ra OailiB BHVipis ,1o Qopvar)' BHyrpiurHboro npencraMeHt B

nporpaMHoMy ceperoEnrri Ravis;

4 Bi3ya,ri3auit Biprya-r 6t{oi rp nBnv ip Hoi Moaeri v icueBocri 3a no noM ororc Ravis

Ao amparHo nporpaMHoro xoMnreKcy! L{o 3a6e3ne'iy€ rexHo-]o'lqHl npoqecl Bxontrbi nporpavHe

3a6BneqeHHt UOC "Ienhra'; nal€r nporpaM CAnP "ABroKa.{'2000"; nporpaMx'r{oHBeproplr OopMariB'

po3po6neHiaBTopoMcraTri;nporPavaBisyajlhauiiRAV|Sfie(o\lepuiiHapo]po6KaIlrcpixcbxoroTexHiqHo|o
yriBepcsrery ([]Beltqapit) u6l, rocryn.ao 'koi 

MoxHa orpxvarx qepe3 rno6a-nhHy vepexy ldemel'

nporpaMHlrfi xoMnneKc RAVIS Bu6paHo HaMn.r.lt aoc.lli4xeH! 3 raKlx ntipKyBaHr:

l. flporpaMa Ha4a€ MoxmB,cB npocroposol nprB''3lrx nxiDpoBoro MerputrBorc 3o6paxeHHt(pacr?oBol raprl'I'

oprcOolo). ni']?uvle unpoKrfi crerlP pacrpoBrrx rpaoi'rHH\ Qop$ariBi

2. Oafin peryntpHoi uttQpoBoi MoAeiri peib€Oy itoxe 36epimrl'{€t B rexc,oBovy ASCII' roMy fioro cneu'!OiKauilo

6yno secl(JlarHo oltucarti: r,1t Hac ue B;.lxpnxo MoxntBicrb llllt crBopeHHt nporpaMfi xoHseprauii OainiB I

3. oarnx BxMiprcBalrb Koop,:rn8ar o6'erris ml(ox Ma,orb reKcroBxi Oopvar m ao6pe ao(yveHroBany i

3pmyMjty crpylrrypy, tl{a ni!-4a€rbct (opehryBaHHro ra /ronoMorolo HannpocriLUoro peAar$opa;

4. ,4r, rpr.tBqMipHoi Bi3ya,'Ii3auii o6'€KriB Btikopncrosyrorhct napaMerpn'{Hi voleni, uro MarcT L lrjopoBllfr 3anr-{c

y suai DXF OatniB.
Po3rnqHeMo lEra-rhHillle oKpevi rexsorori'rHi npouecu-

2. IliaroroBKa aafi,lr Ta crsopeHHfl uxOpoBoi3D MoasriMic[eaocti

3anponoHoBaHaTexHonoriqHacxevaloc]i,lxysa'acfiHavaTepia-raxaepoooTo3HiMaHH'okonHubolHoroir
HaceneH;x nyHKriB r 6siBcbxol o6nacri. 3HivaHH, BlrkoHysaioc,3a nonovorolo AOA T-70 r OoKycHoro BiacraHHn)

f = 70.53M M. MacuTa6 3[iMaHH' l :?000' BtlKopBcTaHo 5 3Hi! (iB. uro cK,aAaoT6 oauH Mapu]p}'r' Bci injocTpaUii

peaiilauii re\Hojror reHoi c\eMr c pe,}y-rrraraMx rocnirr'eHb Ha ubolv Maleprdr'r'



nporpaMH€ t,6€ne,reHHr qoC',Aerbra,'

oproomMasy ra uuqrpo8oi

BrMipnBaxrs o6'emiB ieMHoi
troBepxr' 3a crep€oMoreDo

Au.l)posa mpu|u,iiptta odau, ilicqesoct ri

pejr6€Oy (GRID)

Ri6nior€I({ 3-D

Tekcro!,n ASCII $opMar

MoBHe c€peaoB,|qe C++

nporpaMHi Moayri-konB€proDu oopsariR

tlporpaMa Biryani3auil RAVI S

lD Matping >Thopog16phie

nporprMHe r{68neqe Hr CAIIP (AutoCAD)

lorraccs!o6'.Kri3{3-D it

feod*iF, Kapmoepa+iA i aepobans iMaHHe, I'le 63,2003

Puc.l. TexHoroziwa daua npo4ecr cDtqopetut na abyaqbavii 3D,,roderi icqesochi.

ntt cruopeHHr uropoBoi M icueBocri Br.rnonyBa,rnc, ra{ipo6orrj:
3 BDKoprcraHsrM nporpaMHoro 3a6e3ne'{eHHr llOC "Aerbrt' crBoprcBaBcr u,OpoBHii oprooo-ronnaH s M
l:2000 i perynrpHa BrcorHa Molerh penb€Oy 3 xpor{oM 5M, npoaolBnocr Br{MiproBaHHr Koop,qrjHar o6,eKrit
Ha 3eMHiil noBeDxHi:

npoBoAlt0ocr npoeKryBaHHr flapaMerpuq'{r,x Moaeneii nerl(nx o6ckriB s cepe{oBr.ui CAIIp ABroxa4.

L

2.



feod*in, xapmoepabit i aepo$onuHiMatnF, ltb 63, 2003

2,1. CTBope[dt ufiopoBoro oproQoronnaHy r, ulopoBot Moaeni penb€oy

IInOpoBufi opro0ororr.naH(oproooroxapra)- pacrpoBe 3o6pa)keHHt, so6yaoBane B Macufia6i ronolp6oi'rHoT

xapru! BirLH€ Bi! cnorBop€HHr 3a Kyrx raxnjry 3HiMre ra 3 MiHiManBHt{Mti (lonycrltMttMll) cnoraope8HtMn 3a

pen6eo MicueBocri [2]. BrrxiaHrM MarepianoM arrr Foro crBopeHF cnyxarl pacrpoBi 3o6paxeHHt, orpfiMaHi

ckaHyEaHHrM Ha3cMHUX, aepoooTo-T a xocMiqHrx 3HiMXiB, a6o B pBynsT ari 3HiMaHHr qr4opoBtrMu mMepaMH.

Aeran6Ho r€xHonoriro crBopeHHt oproOoronnaHy He pdrntaarHMeMoi BoHa onrcaHa a B'trnoBraHHx

iBcrpyxuirx [4]. BiaMirrMo rirbxD ocHoBfli npouecs ao ri{sx Hanexarb:
- no6yloBa crepeocKoniqHoi vo.qeni vicuesocri 3a ,HiMKav . rxo Hare{arb onHov) qr lreKinhxov

MaplxpyraM,

- crBopeHfir qropoBoi MoAeni perheoy y Berrrai perynrpHoi cirxrl 3 BiaoMnMn KooPAuHaraMx (XYZ)
By3JriS,

- aHaiiTriqHe nonikcelrbfie rpaHcoopMyBaHHr Marpnui 3o6paxeBF ,

- t(opexuir 3o6paxer{Hr qropoBoro oprooo, o.
qi npoqecx BrrxoHyrorbcr 3 Bur(opHcmHHrM BianoBilr.rrx MolyniB (modeh txe, trird!.€x€, ged.exe), uo

BxoarrE B cKnaa nporpaMHoro 3a6e3neqeHH, UOC "[enLra",
no6y,qoBa crepeocxoni'rHoi MoAeni B,1t(oHycr6ct 3 MiHiMaibHolo yLtacrrc onepa,opa 4[t BtlKoHaBxt

BMMiprosaJr[H]rx po6iT, cyflpoBo&(y€Tbcr aiar]tocrr.i'rHxMr.r noBiaoMnesHtMH npo ,ro,lHicrb no6yloBl'{ Ta

QopMy8aHHTM ra6rtrui ouiHKfl ro,rHocri.

AJr BrrKoHaltHr aaroMarxqHoro rpaHcQopMyBaHHt Heo6xirHo Maru p€ryntpHy ctrKy 3 BraoMtlMU

KooptruHaraMr, (XYZ) y By3roBxx roqKax. AIt no6yroBx peryntpHoi uuQpoBoi Moreni penleQy Feo6xil|lo tta

nepujoMy emni npoBecrr "plrcoBKy' perbeQy, rxa nortra€ B npoBeleHHi ropfi3ofiTajrefi, a6o BHKoHa l
srMipDBaBHr roqo( B xapaKT€pHux Micurx penh€Oy, B nepuoMy Bfina,q{y BHt(opucroDy€Trct npo.pgMa Digitals

an, Windows 95/98NT v.5.0 (3anycK r Koi iaific Hroerhcfl 3 Morynt CED.EXE):
L Br.rcora ropfi3oHrani sBo[srhcr B BianoBilnoMy [ia,']oroBoMy BixHia6o Br{claaJlt€Tr'ct HoxHHM LllrypaaJloM

2, cnocr€pirarcqfi crepeocxofliqHo, Be[yrr DuMiprcBarhHy Mapx] no nos€pxHi crepeocxoniqHoT Moaenj

B rpyroMy BnnaaKy sMMipoBaflltt roqoK Bu(oHyerhc, B pexnMi CEOP MoAynt GED.EXE, tKHfi

3anpoexrosaHHfi ffr pyqHoi seKropu3auii uHQpoBot o lHiMKa,

Ha lpyroMy erani Beter[cr no6yaoBa peryrtpr{oi c iTXt B aBroMar q HoMy pexuM i, npt{ qhoMy nporpaM i cr ia

BKa3arr Mero! iljTepnongqii, t(pox ciTxll ra silMiTfiTs o6t€Kx (ro,lxE, ropx3oHTani, iHui o6t€l(rx, tKi

BrrMiproBan cr B pcxxMic6opy), rKi6yayl! Br,r,(oplrcro3yDarxct npx 6yAoB i peryntpHoi cirxl'l Bl'tcorHllx BiAMiroK,

AIr npoBeteExr rocniaxeHb BtrKopr,rcroByBarfict aiano3lrlrBl, 3riMris BKa3aHoro Mapurpyry, tKl

cxaHyBaJrrcr cxaHepoM HP ScanJet 6001C 3 po3airbHo,o 3larHicrlo 1200 dpi. Ha puc2. HaBeaeHo 3o6paxeHHtl

OparMefiry oproQoronnaHy rintHxta MicleBocri Ta Bltrnt! peryrrpllol ciTl(u npx onpauoBaH8i o!floro i3 3HiM(iB

MaPurpyry.

a) 6)

Puc.2. 3o6parceHqt: a) Epaa-+IeHny 4uhpooozo opnoponoruaqy dir'tlku 
'M 

icaeeocni,

6) perynepHot cinKu npu onpa4nqaHHi odHozo i3 3{inkh uapuPynlt.

2.2. BrMiproBaHHf, 06'cKriB
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nporpaMHxn MoAyrr GED.EXE Ao3Borrc BrrxoHyBar[ 36ip Bei?opHoi iH{DopMauii ra pacrpoBHM

3o6paxeHHtMi np,l qboMy MoxrrxBa po6ora rx B cTepeoper{uMi Tax i B MoHo (BrrKop}crasHr onHoro 3Nit\{lra),

HaMt flpoBoAlirucq BlrMiproBaHrrr Bcix 6yAiBerL no OyHlaveHrax ra AepeB. AJ]ir (oxrroro B,i!y o6'cKry
crBoprcBaBc, oKpeMufi Qafin. O6'€k1 B Oaiini B,rMipiB orprlMy€ noprn(oBrii HoN.ep, uuMiprHi roLrKx o^Horo

Oi3r,rHoro 06'€Kra (6yanHKy) Maro-rb roil caNrrii noprAl(oBril r{oMep.

Pe€crpalir roqox 06'e(Ta npoBo!,ILc, HacTyrHtrM !riHoMi
. Peccrpauit nepruoi rovr{r.i o6'€kra. /lnq lboro ninBoarrb MapKy ro 3o6pa)r{eHHr i narncxflorh riB} KiaBruy

MHIUi:

. Aari Mapm nilBoAxrlct !o flacryrrHoi rorx!. ,Kuro HaBeleHHt 
'reBllillej 

To BfiaaneHHr ocraHHboi rorrK'.r

MO)I{tl{Be 3a IOnO\{OrOrc XrrOflKr{ <F8>l
. AjI' 3aBepnenHr sliNljproBarL o6'ekry FarLrcNa€rhcr KHonxa <F5>. tKuro noro,rHHii o6'€xr ro.rKoBHn, ro

pe€rpaujr orHiei roqxx o3Ha'rae 3aBeprxcHHr 16opy 06'hTa.
Pe3yrr,raroM po6orr c reKcroBi Oatu r r 3 po3ur npeHHr M *. ./ry' .

2.3 OopMyBaxnq 6i6rioreru flapaMerpuqHrx Moaeneii 06'eKTiB
Merorc reoMerpxeHoro MoAer:oDaur{r 05'€xriB 3eMHoi noscpxHi c o,),ic QopMI,l 06'ekm. OopMa {)5'€KriB. uro

Marcr6 Hanepel Br3HalreHy oopMy, ur'3m,ra€rlcr ,{epe3 Morenirpa ruL, niolrrr}r 06l)ri,l- Axr (oxcrpy}oBaHlrr urx
diopM 3acrocoByrorb :,{eror KapKacriofo rlo4erloBa Hr (Wi'c Frame). 3D-xapxacrra Mo.qerrr - Halnpocriurri Br{A

MoaeJri, rllo cKnaaaerLcr 3 aBoBnMipr],rx eneMenriu: ,i]liii, rpaHUu6, o6iacren. rKi no3xqio]ryrcrl,c, B

rpxBur4jpHoMy npocropi rak, rro onrcyrorr, rpaHrLri firrorcru!HHx noBepxosL (p|c.3.5).

AaarrrnsHa Molenb - pi3HoBuA xap(acr{oi Mone,li, oco6,1n!ic-rL rftoi norrrae B roLr}. uro npocropoBi

noMnoHcHrl{ orllcy 06'e{ra npencraBnrbrbc,r B crpyxrypax iOopMarax rpannuinHrx nRoBxMipHUx flc (ro,rKa,

JriHir, nnouu8a), a rHarreHHr B coru npucoonFrbcr r !eqK r MipliyBaHb i roriM BrjxopncroBy€Tbcr npH

uiiyturiiauii Ha eftpaHin{oHiropa 3D cyMBonjB -yMouHxx no3H.qeHb 06'emiB. 3acrocyBaHHr raxoi MoAeni tro3Bonr€

],AcllrcBlrx i npqckopell BHNripoBa,lLHi po6oru rarq u po(oro uacy 3ana!, /'1n ksx BncorHa ko\rnoHeHra Morr{e

6yru npclcraBrena y BeprrJxar6HoMy Biao6paxeHHi 3 ro'rHiLr o H'rxqoro Hi,r npcrcrdsrertr reo\!erpii 06'cKra B

Arr norcHeHHx uicirerr HaBe,le]\{o raKrrii rpuroraa. fiojror(eHrr acpela [ririManLHo 3\r]Irorr6cr B npocropi

npolrl.onl ,rpuB,uroro !acy, lor\ry B foplr3orJTanbHiii nnouxiHi siao6paxaelbcfi 3 rorruicrro EijrnoBilHo'o !o
MacuiTa6y nnocNoi Mo,reni (Kaprn, oprodoro), Bucora ,{ 3lrimoerbc, no MeTpa npouroM orHoro porry, rovy !,r,
Bi3ya,lbauii rpnBr.rMipHoro 3o6paxerHr lepe8a Ha Mo.qexi noBepxHi, rloxHa BUnopxcrosyBaru 3HaleHrur B corrr

cepeaHbocrarrcrxr{He arr aairofo syny i Bilty aepeB. ue 3Ha"eHHr BiroMe 3 rocBiny a6o 3 B KoprrcraBur,

nnaHiMerp qHoro rolyBaHHr (yMoBrroro no3Ha!€HHr Ha (apri). -f,Kuro 3HaqeHH, Bncoru Heo6xinHo BcraHoumu

roqHo, HanpuEna4 B 3aaar{ax raKcauii niciB, Heo6xiaHo !,1r xoxHofo KoHxperHoro 06'exra (.uepeBa) npoBonrf,l

cfleuianbfli urrMiploBaHHr. BpaxyBaHHn 3HaqeHHr rrBofo napar\rerpa nph no6y4oBi rcoMcrpH,rHoi Moreni

npoBoarrrct nporpaMoro si3ya-ri3aqii B npouccj uirrrsop(HHq ro6pixeHrrt Ha eKpaHi Mo'riropa.

Ol-xe, npr (oHcTpyoBaHHi 3D-c vBoniB o6'eKriB, uro 
^iaroG 

3a3aaieriah DmnaqeHy Oopvy, aouinrHo

BUKopxcroByBarn aaanruBHy Moaenb. rFa nepel6aqde napaNlerplBauirc ocHoshrx oop\r cqMBoris, Ta(a

napaqerpx'rHa tro0erb hd/ra. Moxrr4BicT6 \ru rq'i,rr-ill Fricor/ qJopv cr"HDnpll|ol voneni

06'crra 6e3nocepeaHbo B npoqeci Bi3yarli3auii.

3 Merolo crBopeHHr yHiBepcarrLHoi 6i6riore(r c]cMeHraptrrlx cxvBoriB HaM! nponoHy€rbct

BrKop{croByBarx CAD- cxcrei{u (Autucad, Microslation) rx raKi, uro

l. Marcrh 3Ha.rHy xinbKicrb +yHxuifi nn, crBopeH'rs ra peaar:vsaHHr 6a3oBux OopM ra rp,rBxMipH x riir
(r(o.Jro, coepa, urniHAp, flpr'3Ma, nnouHHa), 3 rKfix He c(raaHo npoekryBar'r encMerrrapHi 3D-cHMBo,rx

2. nilrpriMyrorb o6M: .HHn Be$opHriiri DXF OopMar, rKHii irrkopuclorlerLct nporyavoro Birldnirrui|L

A,rr excnepr{MeHra,rbHux aocnirxeHb B cepenoBrrui Autocad-2000 Ha\., cruopeHo DxF-6i6,1ioreKy 3D-

cr.{MBoriB- rllo npclcraBnror! napaMerp{qri Moacni aerxxx o6'€trriB (pxc.3). CaMe ,ur rrxx BBniB o6'erri3
npoRonnnxcr BrNliproBaHEi Ha Iloc. B paMl{nx uiei poborn BsaxaeMo HerouixbHHv HaBoarrrx a,rfopxrM po6or

arn npoeKryBaHH, oan'ir-pucyHKiu orMRoriB.
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4

Puc3. Bido6pacgeqH, npuswanue w odenei o6'eKniq: a) npwnamu\Hoi )uoderi dnt 6ydu4ki3,

6) nucmtHozo depeea, B) xeorho.o deP$a depeBa, 2) nyHmry npi.tHzyrslil

3. Bbyanbauis 3D MoAeii MicueBocri B naKeri [porpsMx RAvIs
II.Ksr nporpaM RAVIS npBHaqeHxft Bi3yanbaqii BipryarBHoi pedlbxocri uJntxoM iHrerpyBaHHt pirHxx

rrniB aaHnK pacrpoBxx Kapr a6o unopoBnx oproQororuaHiB, peryntpHol IIMP m rptBrMipHrx flapaMerpxqHnx

MoAe,lell o6'eKriB 3eMHoi noBepxHi.

e Taxox Mox.,tr.rBicrE arr 2D arrriTarbauii Ha BercNpHnx m pacmoBnx qnopoBux xapmx (oproooroKaprax)

ToMy xonn mqHoc$ BiAo6paxeHM BxccnH o6'€(TiB He BiAir?ae icrorHoi po.,Ii npl'l Bbyani3auil, BtMipIoBaHIrt

ruuxosom noroxeHHt o6'elciB 3eMHoi noBePxHi voxua aroripomrx s cepeloBulqi I{AVIS. B qroMy BHnalI(y

Bbyarbauir 6yae Br,rl(oHyBarxcr i3 Bltcorolo, 3a3traneriab BcraHogteHolo rlpn npoekr]BaHHi Moaenef o6'€roiB

Bci oarnr{ (oKpiM pacrpoBfix 3o6paxeHHb), qo € KoMnoHeFraM uropoBoi Moaeni MiclreBocri(pnc l)
36epirarol,Tcr y BH),rpilrHLoMy, xapaxrepHoMy rinbKt att uLoro narcry, QopMari Are MoxrtBe ra(ox
36epexeriHr B TerrcmBoMy ASCII sr{ai i lre ao3Bonlrro HaM BHtBItrx crpytrypy m OopMar npeacmBjleHHt llorliB B

Qb{qHIrx 3arr|,Icax OafiniB. 3Micr mnoBHoro oainy 6j6riorel Moa€nefi o6'rriB Ta crpyt(rypa oafita BItMipiB

naBe[eHo B Ta6nqqll i Ha prcyHxy 4,
Ta6tu4t I

Oafin 06'€Kria

t002 lepeBo unqrh(o3or nopo,an

t00l nepeso nxcrr8oi nopontr

5006 npl3Maftc$a Morerh ane 6ynfiHlds

5999

6000 nyHKr rpiaHrynrqii

tml

fi

Puc.4. CnpyKnypa Oai.ny eu.Mipie dnt moaxaeoeo o6'ekna.
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Cneuu(pixauir 4rairy pery,lrpHoi Moreni penl'eQy 6n|13L,Ka ao r|'no3oi crpyKrypx CRID,OanriB
cne{jaii3oBaHqx flaxeriB. raKnx rl{ Surfer (pisHrrLrr rinLKH B c-rpyKrypi 3al.oroBKy ra noBxxHi Oi3rlqror.o 3alxcy) i

roMy il HccuanHo onlrcarn. Oai?n BuiriposaHL Koopn{rar 06(xriB raKox MaJorr, rporyuiry crpyr(Typy. r{a
niMa€rbct (opeffyBa H H |{) 3a noBoNro rorc rrail npocri toro penaKropa. a6o r rrrorl Han ca lr pocr(I p(npaMn.

CKnaBUH cneuxQikauir nxr Oaliniu pcfynrprrci llMP, 0r'triu uxuipnuaHr nfi uci\ Tlrriu 06 (K1iB m
cnyx6oBHx Qaiiris Moaynr !i3)ra!i3auii (3D Vi€w). Mr po3po6nn nporpaMy - KoHueprop rur, epclsopetsR,
Oopvaris OrilniB IIOC. llporpaMJn,lioov.rcH-)ru,,!,,i!',,aui,orr u.rynq. r1r rf',rfd\ryu/Hrq uxrinrofohory
BL{koP craHo MoBy C++.

TprBxMipsa Bi3yani3auir 3a aonoMororc RAVIS noiBo,lr€ 6yAy8a.r, {oM6iHauihr pi3H x ro6paxc!5 j

BHr(orryerlcr B raK'ii nocniloBHocri: Bi,qrBopeHHr rnallKoi floBcpxHi 3a u qlpoBoro p€r)rrpHoro LlMp, c H1rl
utlopoBofo opmQoro ra MoAeni noBepxHi, Dilo6paxeHr# 06 cK-ris (scix ,rtl Bn6ipKoBo 3a -rrlnoM) Ha MoAenj
noBepxHia6o c Hre3oBafioi,y 3o6paxeHHi rp BHMipHoi xap'|,i (opro{lor oKapl.r).

Arzopunw po6ont iltt ta me4ou t nlruturtitr ozo toiiJtt:rtenrt ,tic4utoc ti.
3anycrur! nporyaMy - noHBeprop nnr 4ajllis UMI) ra (JaiiniB o'rMipis, orprj aHrx rin rrac onpaurcsaln,
3HiMKiB Ha UOC.
AoAarH DXF Oaiinr! napaMerp{, rrx {olereji 06 erir s Karanof 6i6riolcxLr yMoBrj x no}raqeHh c'rclrMr.r

RAVIS ra cKopcmyBarH rekcloB[i1 Oaiin at cy.y (t]'nud lst).

3afl)cr u rr raKer npomr! RA\ lS r.r uHhohar H r,,h. aii
3.1 Lnt Bi3yzlri3auii narauaqrly 3er.Hoi nosepxHi srr6parr KoNraHIle NreHrc View>3D View>DTMi nph

uboMy norLrrc'rbcr AianomBe Mesro B rr(oMy 3nra(rbcr: rrarBa dhnr4aijly (pcfyrrrpna tlMp) I KpoK 3

t(tlM 6yne no6yi )Bara BiryrLqirauinr{a oAcj ,. Kyr 3opy. Bllcor) .ror 0r cnocrupexc!|!. M!,ron
3rnaAXyBaHHr r'a lerKi iiJlri fiapa crpn. flicrr tlLoto oi.p MycMo ncpc eK]rJBllc ,o6paKelrHr 3cMftoi
rroBepxrri (puc.l).3 Meroro perLc(rrocri rino6paxerl}rr noBep\ i 

^Jacrrri6 
N.o^eni B3noBX oci Z MoniHa

3.2 Haxta4arrH, pacrposoro 3o6paxcrH, (oprodJoronraHy) Ha UMP BHr{o|ycrr,cr,repe3 Merto Vj€w>3D
View>Raster Mep. B Aia,rorosoMy BixHi Jr^iurKc arsy 3araanerirh ropirH.roBaHoro(npocropoBo
nptB t3afioro) pacrpy. B pe3yrrlari orp MaeMo cxHres 3o6par{eHBr oproooroniraHy rra LI.Oposy MoAerb

3.3 AIt Bino6paxeHl|r o6eKriB Dllnop crosycMo xoMaHny n i3yarr i]a uii unrxorv nH'raBnhrRaHHr" Monene; tD-
fir . ruo Bn'{oHycrhcr qepe3 Merrrc View>3D View>3D object. B xianoroBo y oiKfii rararorhcr: Oaill. ulo
MicrHrb cnrcoK 3D )r{osllHx 3HariH,.t}r,coll!/; ra ivcra 4aitris (oanJry). uro NiicrrrL pely,lhraira
BnniprcBaHL- 6r.i,rA,.r.h {tlarcw !ch) l'e3ynbraroM pooorx f oBcprret lD-:ro6paxcHL rKxii no'(a3a o Ha

prc-4. Ue io6prr(eriHr r\{oxHa po3Bcpralr ra orrraarr'r pi]|roi rxcor , ro,]'i!l cnocllpcxeHHr ra nia

2.

L

t.

I'uc.5.Tp aivi a ab)eti ntit )o..ti.\rlaarai Oi.i,xK|.ei.4?@cn1i.
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BncHoBKrt

Po3BnroK rcoiHoopMauiiHxx cncre B HaopeMxy rpxB,rMipHocri BnMame BupiuleHHt IIpo6reM po3po6xx i

BnpoBaAxeHHr yHilepcarbHoi reoMerprqsoi MoAeni laHfix npo MicueBicrb- Ue TpliBaruft npouec i BiH BnMam€

3saegxx iHBec,nqifi B po3po6xy HoBoro iHcrpl^|eHrapilo ra Bhpo6Hour6a soBnx reoaaHtrx- ToMy crpyKrypa

reoM€Tpu,rHoi Moaeni ,raHnx, BHMoru !o m'{Hocri ii vcr?HqHo-t xoMnofie}flt B flc -npoexrax noBuHHi 6yrl'l

onrrMr!$Ho y3roAxeHxMr{ 3 3a,qa,{aMn, rKi po3s'r3yor[cr Ha Mo.qeni.

,{,rr:aaav, rri nwaranrb Bucoxoi ro.{ Hocri siarBopeHHt BlrcorHoi KovnoHeHrs npH Bi3yani3auii (Hanptlftraa

npu flJrarryBaHHr reprrropitr m 3a6yroBr), npx*HrrHnM e 3acrocyBatsHt alanrHBH,rx Moaerei o6'€t(TiB

revfioioBepxHi.TaKHil nin\i! lmBonr.3leueBl,|1x inpuchopmH npoueL ni!rctoshH !aHx\, !a( voxrr'tBicrb

eQerrDBHo BnxopncroByBaru QoHA reonaHrrx, HarpoMa,ueroi B aBoBuMipHux flc.
tKuro sxcorHa xoMnoHeHla Bilirpa€ icrorHy poxb i npx Bilyaliuuii aocrarHLo Bnr{oPHcroByBar r 3arranetinb

riaoMi Oopvu o6'eloiB, rouirEno Bxxopr{croByBarr aaamfiBHy flapaMerp qHy Moaen6. B lrboMy Bnnaafiy

BrMipoBaHHr cnin Br|(oHy8arx Ha IIoC aa crepeoMolenxrc vicrreBocri.
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