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!F-r::-:- xrHocryIiii, Eay(or.]xx i

3Ef,-., . . )-\r o.terleii. ,Ki Micrrrt'

l l  - . : , ;ar{ar!  rrarexa ,  i  upoc,o-

IttrTr-:-:;ia5 cneui,!ri3oBaEItMu
G!: -t,.ir3K nitforoBitcfii HnMl.I

r E::..:\1 .I i. oc(ir'rBr(u rlpoc'(ry-

Er : n: :irrl saciocyBaHHl B

I r.r1:rja:slii4 orprMauo 3a llollo-

|rO ::--!.r :op\lall. qc IIc raPallryc
Ci:L: :i':r';l \lOrilla nOtCHttTI-I TtlM.

!*- .  
-  

r : : ! '  J l lpt l ly laH ,  nOBnf lHl

!- il.:_- :: i::li-r. B i UJovy BunaJlry

i; a.:"-::B. &rc [pt{ u!'ovy icn)€

E: r. .: i:rii !.lo.lo Biao6paxelllul

F:1.1.-:t,r cltcrevy aBToMarlrio-
r :- : : : ; '1 \ l r . rcKt j l  (CAII3M). l i

t!l:.: ii:Jire 3o6paxeutu rlpoc'ro-

F,-{  iLrp\ lav. a 3 Upyroro -
Fcr:r. 3i 6jriKauito Bj,InosijlHo

f-ai:":l :loJtJr€TLot ga ,qBa

Ji . - i : , : : . r leHrr i i  06'cKl iB y ui f i ;

F:ri:: - \:..leri rra c(paHi KoMII'Io-

L:: r I 6llrioPllcTa EM MOA9tetl
r-'; :\::-'ar alcrew4 6y:yr'TLct Ha

: : :r::,:::rfl) BaHHn. Ta(hii npollec

na3tBaeT6c, a,EanTaUi€Io irtlopMaqiiinux C'ICT€M i 3a6e3neqye HarramTyBaH!$
Ha MirllrBi ) rtosh excflrrymauii i norpe6r (opxcrlsaeiB r( lrp clsopeHHi HoBl.tx
cr-rcreM, rar( i npr cylporoni ua.rerrtx [2].

lcEylorb lara-,rLBi fli,qxo,fir ao npoqecy crBopells, a-qainr.rBEt,Ix iE$opMa-
riiriHllr chcreM, O,]Hr.r\l r raxtx ni.Txo,tin c npe, t vel Ho-opir HToBa He vorerrnreHrrt
(domairr spccilic modeling. DSM) [3, 5]. IIe Mero,[ BlrpiuesHr npo6jreM, r(i ,]acro
Tpan-qrrorbcr B Me)Kax flpea\feTHoi o6,,racri. Hai'tacTiue 3acrocoByeltcr] Jirt
onficy [eBHr,tx qac,l.lln o6racri 3a lono:rrotolo llpelMcrHo-opir]tl'losarroBaHr,rx
rroB MollefloaauM (domain-specifio rrrodcling language, DSM]-) [61. llepcBara
npc/tr{eTHo-optcmoAaHoBafl{x MoB voJe.'IIoBaHu.t Do"ltme $ Toluy. rlto 3aBIa[Hr.
jlrr rr(rx BoHr{ BlrlliJreni, pe;1oyrcrsor 6ilurl eoeKrurHo, xix npu arxoplcrauxi
voa \{oleJloBaulu 3at anr,loro rpr,r3rrarlellt! (gcDcral-pulpose modeling langrragc.
GPMI,). DSML natarcT6 4)axiBtlrv 3 rlpo6.rcMr roi obiracri rtIloBi a6c rpaKnii raKor o
xpiBlr, {xlxrls npooneMna o6.r'racrr,. Olr{0,oaxisui 3 npo6neMHoi 06] r0ori Mo)x} 16
rrrBun(o ocBoliu. 3acrocyBarH li po3DrtptfB DSMLS 6e3 ix lrBuexlu.

6ep),r!t-toyBilr ! i  cmlare.,nn c(remtauompojn ttalr l t  t tutaqi rnocKTvnalH,
npooTopoBoi MoAeni Mone(ynE 3D-3irco6a-',tr, I'la ocfloni Msl.ot! ol.Bopemu DSML [4]
po3po6jlcHo noBy npoclopoBoro t|oterroBaflrrr Mo.tctry]u (MIIMM). Bolra rL,tra
co6orc npelMcTrro-opielmolarro8agy Moay MoIerKBaHHr, a6c,lpa(TBr.tii cu ra{c!.rc
tKx Ba3Haqerro BiIrrosi,UHo,to vefaMoJlcxi MOI'[41. Harrt carri 6 Hitr Mo]Ierivonq._rjJ
iocpil artcq B Uo-raHHiXlvll. Kpirtt roro. uq vosd go._ro,tic BnkoHaBqo|o (evarn t(oro.
rUo Bl3naqcrra g XSIII:na6:rouax. 3a qonoMorolo ura6loHiB Mor(ra ttlrepyRar'l
flpoapa\tlntti rcll 3D-crlctr 3 rlroAe.ireil, lro,qaHux y rurlu-ri XML l7l.

,]JIr Mo,fe,rroRaHnr 3l)-cueH y MIMM BluopricroBycrLcr vo!e.;r! cueHrr.
BoHa Ee outicye (oH(peTlloi cueHtr! a Jurue rurac cucH oA oro rurryj 1o6ru .,rB:t9c
ao6on crpyXrypy ,rarrD(. rllo rexrrrL B ocHoBi xoHrpcrHoi 3D-crteHrr- I]porrrov
'rJcy r  eHc volKe \ t i t r  p j3Hi cIaHf i .  anp,,rKJI i t t  p l , t  3MiHi p()JIaruj  8uH.rq
3D-06'.KriB.

AIt omrcy KorrKpe'r[oi cuetrx Bl,rKopr|c1$sycrbcr ii cneqH(biKauir.
Korrrperrrrrv cr{Hlar(cucov y rt6oMy BxnaIKy .."ro)re 6yru OpenGL. tlr 6i6riorexa
vicrrrL y(i  ncoSxi:tsi :ani Iu aHtHagcHH,t ioB iturrro'(r Bxrrr ly BirroBi.IHo'i
rqctnr. CllcqfiOiKaqir cqerl'i. rk i iroiejr6 crteH Ml IMM- 3tftLxolrTbcr fia piBlti M I
\lelaMoleni MOF, lle rosctuo€rbat TuM. I'to, onuoylo.rrr KoI{Kpe-rHy crle},ry. BoHa
BrnHalrae il noqar(oarii craH (puc. l). To6m cncnr.bi*artir crlcrlr Moxc iaEal-
raxysarucr ta(eroM 3D i Tpasc$oprryBarucr y xontrperfiy cqery.

C.[i,{ 3ay!axl{rx, ulo Koxefi 3D-API (OpenGL, Dircc:Bf)) Bono,'{ie SopvaroNl
ryaoiqHnx taHrD( i c rua6xoHov,tJu oJHicI a6o ,{e(i.rll,(ox cneql-roixa(ji cqer. Ila
:iporl,rBary ql)olry, MoAen6 cteHlr Mo)I(e BrrKopt croByBaMcr Airn no6yltoBti
:rfocTopoBoto 3o6par(eH[r Bi,xpa]y KiirExova 3D-Al)1. ocKilrr,Kr.r BoHa IIe Dpr{B'r-
raHA rto xolt{oro 3 Hr,rx, To6To drpx6vTr-r cxc.'Ierfi._i8 Motreiri crIeHH 00pryrcT6ct
ra,rcxno ni;.t 3D-nna.l{ op}tt. fpaoiqHo Molerr, crleult 3o6p&)Kaerlcr opieHroBaHuM
:raootr (pr.rc. 2). JaRr.rfi 3anJ-rc o.tBo'racHo 3 iepapriqH{\r po36opoM loMrlrrercHrrx
:rpy}(1vp crleH :la6e3lre.ryc inrancy,r.rqim i:i )a'unhauiro o(perrux c&'raloBfix
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IH'ecriB. MoAerB Bono$e
i mpaMerp[ cuelo . tsi,[

rF4E, rd raKox MoxryG
i roronuoxy, .4efti

-sry
iE [trriB (pnc. 3), 3 rKrjx

Y @ seDrv. BiE Micr{T6
r.I@, Ta <BiaHo enHtt),

Pxc. 3. EneMeHn4 t oAeri cqeHta

3B'r3oK Mix 6arEdBc6xolo i govipuroto BppIuItEaML Bxa3ye Ea re, rqo
trpeAcraBrrer{sft repnrraroro 3D-06'em r{aJrexuT! Io 6ari,xiBcbKolo a6o ,qo fiom
tacrr.rHr.r. IIe 3a6$[e'ry€ Br.rEa'{esll foro po3Mirqer u B llpocmpi, To6To Eo3riqit
I opi€rrauit 06'eKra Brs{auarcrror riAtooro no:uuii ra opiexrauii 6arlKiBolroro
d"eI(Ta,

Ha prac, 4 so6paxeuo iepapxirc rncniryraruu &ragiB, cK?eMurrp[ {KI{x -
le BgplDuHI, B MoleJIi cqes MIIMM. Ea3oBr4M KnacoM, rfil,lfi Br,troprlcroEyer6cr Art
oE-Iqy Bepuun opi€rnoBa$oru rpa(ba B Mexax MoAeri cqeE MIIMM, BBtDiKaer6ct
mac ((BepuII-IIra)). KpiM BeFtrIss RJracy <Cqega) * ropeEeBlD( aepurmr vogeai
cqeHlt, a orxe! BuEFrI(oro 6arrriaorxra, yci irrui MoxyrB 6yrr r( 6arBrdBcEKr,rMta,
rax i AosipuiMli, nopr,q 3 arprl6yralrri Bgprulnre Moxe BonoAil.r (onreurov. ,(ovipni
Bep[II{tIII Harexar6 ao r(olrrcsTy 6aTbdBc6Koi BepqrnH[.

Mo.{enB cuel'Il noB]rrfia o6oB',3KoBo Marrir ropeseBy repururry. 9r yNe
3a3saqa.[oct, y Mo{erd cue! 4 Tarioro BepuII{HoIo e (cqega), BoHa MicTIzTL 3ar'rur-
Ey arter1rrdiKarliro cueuu (xauep4 ocBiTnesnr) ra rrpu seo6xi4rocri Bono.qie
B'Iacu-IBocrrMtr 3D-ErariboDMr-r.

Puc.4. lopapxir HacniAyBaHHr r(IlaciE BeputxHu B MoAenicqeH MnN4N4
BqlEItEavrr,
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