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HEJIb PABOTDBI: OcBouth 6a30BbIe MeTOABI MoIeupoBaHus B cucteMe Autodesk 3DS MAX.

3AJJAYA: co3nath TPEXMEPHYIO MOJIETh 33JJaHHOTO 00BEKTa M AHUMHUPYIOIIYIO €€ ITporpaMmmy.

1. OcHoBHBbIe 371eMeHThI HHTep(eiica 3DS MAX

[Tonw3oBarensckuii uaTepdeiic 3DS MAX mokazan Ha puc. | ¥ BKIIOYaeT B ceOsl Cienyronme

OCHOBHBIC 3JICMCHTBI:
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Puc. 1. UnTepdeiic 3DS MAX

1 — evi0enenue o6vexkmos

E? — HEPEXOJl B PEIKUM BbIJICTICHUS OOBEKTOB. E[; — OTKPBITh OKHO BbIOOpA OOBEKTOB. ]:j -

BbIOOp (hopMBI 00JIACTH BBIJENEHHUS. '[:3 — BbIOOp OOBEKTOB XOTs Obl YACTUYHO/TOJBKO MOJHOCTBHIO

MOIABIINX B 00J1aCTh BBIACJICHHUA.
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I

— NPSAMOYTOJIHUK, # & — OKPYXKHOCTb,

=

A

MHOTOYTOJIBHUK, { & — MPOM3BONbHAS (opMa, #i | — BBIACICHHEC MBIIIKOH KAk MPU PHCOBAHUH

KHUCTBIO. [ Toro 4TtoObl K BBIAEICHHBIM OOBEKTaM M00aBUTH €II€ OJUH, HYKHO IMpPEIBapUTEIHHO
Haxath knaBuiu Ctrl. C nomonrpio kinaBumuy Alt MOXKHO HAOOOPOT OTMEHHTH BBIACICHHE HEKOTOPBIX
o0bekToB. IIpu paboTe cO CIOKHON CIIEHOW OYEHBb JIETKO MOMACTh MBIIIKOM HE B TO MECTO, KyJaa
Hy)kHO. Torma okaxkercss BbIIEICHHBIM Apyroil o0bekT. UTOOBI 3TOro HE NPOM3OILIO0, MOXKHO
3a()MKCHPOBATh BBIICJCHUE, HAKAB KHOIIKY | g .

2 — ynpaenenue OKHAMU NEPCREKMUGHOIL U OPMOZPAPUYECKOoll npoeKyUil

O\ - YBGJ'II/I‘-IGHI/IG/YMGHBH_ICHI/IG pa3sMepoB I/1306pa)KeHI/IH IIpU NEPEMCIICHNN MBIIIKU C Ha)kaTou

neBoi kHoMKOM B okHe. Kimasuma Ctrl yBennuuBaert, a kinaBuma Alt yMeHbIIaeT CKOPOCTh H3MEHECHHSI

pa3MepoB N300paskeHUsL. @J — yBeIu4eHue/yMEHbILIEHHE Pa3MepPOB M300paKeHUsI OTHOBPEMEHHO BO

Bcex okHax. [Ipm Haxkatuu knaBumu Shift OyayT U3MEHATHCS pa3Mepbl N300paXKeHHsT BO BCEX OKHAX

[u )
kpome nepenexTusHoro. [T

.
@" — TOKa3aTh TOJIHOCTHIO BCE OOBEKTHI/BBIAEICHHBIC OOBEKTH B
5 4

e o V3
TEKYyILIEM OKHE. :b'» ’C;EI — U3MEHEHHe Yyria 0630pa (TOJBKO B OKHE MEPCHEKTUBHOM mpoekuun) /
La=

MOKa3aTh BBIACICHHYIO 00J1aCTh. ﬁiﬂfﬁ' — CMECTUTh M300pakeHNe B OKHE OpTOrpagpuueckon MpoeKIuu /
TOUYKY HAOJIOJEHUs B OKHE nepcnekTuBHOHN npoekuuu. [Ipu Haxatum Ctrl ckopocTe nepemenieHus
yBenuunBaercs. [lpu maxarum Shift mepemenienne OyneT coBepIIaThCS TOIBKO BEPTUKAIBHO HWIIH
TOPU30HTAIBHO. DTO 3aBUCUT OT HA4aJbHOT'O HAIIPABJICHUS IEPEMEILEHHUS MBILIH.

3 — bazoevie npeodpazoeanun Koopounam

<$b — BBIOpATh U MEPEMECTUTH OOBEKT. U — BHIOPATH ¥ MTOBEPHYTH 00BEKT. | B ‘ B -

BBIOpATh M PACTAHYTh MM CXKATh O0OBEKT PAaBHOMEPHO / PACTIHYTh MJIHM CKaTh 0OBEKT HEPABHOMEPHO

BIOJIb KOOPAHWHATHBIX ocet / «PacCITFOIIATB» OOBEKT. EE H‘El HE - BBI60p LOEHTpa

npeoOpa3oBaHus: Ha4yalo JIOKAIBHOM CHCTEMBI KaXJOro OOBEKTa / TEOMETPHUYECKHH IIEHTP

BBIJICJICHHBIX OOBEKTOB / Ha4aj0 BHIOPAHHOW CHCTEMBI KOOPIUHAT. I"»-"iew * | — BBIOOp CHCTEMBI
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KOOp/AMHAT, UCIIONIB3yeMOil i1l mpeoOpa3oBaHuil: view — cucTeMa KOOpPAWHAT OKOH OpTOrpaduuecKux
npoekiuii (ock X HampaBjeHa HampaBo, ocb Y — BBEpX, OChb Z — Ha3aj); Screen — SKpaHHas cHcTeMa
KoopauHAT (B JIOOOM OKHE OCh X HampamjieHa TOPHU30HTAIBHO, OCh Y — BEPTHKAJIbHO, OCh Z —
MEPIICHANKYISPHO K 9Kpany); World — mupoBas cuctema koopanHaT (0ch X HalpaBJeHa HAIPaBO, OCh
Y — BBepx, ocb Z — Hazaxd); Parent — cuctema KOOpAMHAT pOAMTEIHCKOTO OKHA; Local — nokanpHas
cuctema koopauHaT oObekta; Pick — cuctema koopauHaT BBIOpaHHOTO OOBEKTa (HYKHO CHauaia

BBIOpaTh MYHKT «pick», a moToM MmEenKHyTh MO 00bekTy); Grid — cucTtema KOOpAMHAT TEKYyIIeH

paboueii ceTKH.

4 — Komanonsie nanenu

NmeroTest crefyromue KoMaHaable manean: i, — «Co3maHne o0beKToB», @ — «M3MeHeHne

00beKTOBY, &, — «Hepapxus 0OBEKTOBY, @ «Annmaups», [Bl «YnpaBieHue IOKa30M

00bekToBY», | | — «JlomonuuTensuble GyHKIMN».
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Puc. 2. Cdepa u coorBeTcTBYIOIIUIA eii BUA naHeau «M3MeHeHue 00beKTOBY»
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Puc. 3. Bun chepnl nocine npumenenns mogupukaropa «Konye» (Taper) u cooTBeTcTBYIOIIMIT BH NAHEIH

«H3meHeHne 00LEKTOB»
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[Tanens «co3manue 0OBEKTOBY» COACPIKUT KHOIKH JUIS CO3JaHus psiia 0a30BbIX 00BEKTOB (KYyO,
cdepa, TOp, HIUHAP U Tp.), UCTIOIB3YEMBIX KaK OCHOBA MPU CO3JaHUU 0OJIEe CIIOKHBIX OOBEKTOB.
[Tanens «u3MeHEHHE OOBEKTOB» MO3BOJSET KaK MEHATh 0a30BbIe MapameTpbl 0O0BEKTOB (LIMpHUHA,
BBICOTA JAeTanu3aius) (puc. 2), TaKk U NPUMEHITh K 00bEKTaM TaK Ha3bIBaeMble MOAU(DHUKATOPHI (pUC.
3).
2. Ucnoab3oBanue MoaAu(puKATOPOB
K 00BEeKTy MOXHO TPUMEHHTH IOCIEI0BATEIBLHO HECKOJIbKO MoaupukaTopos. [Ipu 3TOM Ha
BXOJ] KaXIOro cienyromero OyIeT MOCTymaTh pe3ysbTaT padoThl BceX Npeabaymero. YroOsl
3aJeicTBOBaTh MOJIU(BUKATODP, HYKHO BBIICITUTh OOBEKT U BBIOPATh HY)KHBI MOTU(PHUKATOP B CITHCKE
«Modifier Listy na manenu «l3MeHenune oObekTOB». Hinke MpUBOASATCS MPUMEPHI HCIOJIB30BAHUS

HECKOJBbKHUX MOI[I/ICI)I/IKaTOpOB.

Moougpuxamop «Konyc» (Taper)

Janubiii MogudukaTop TpHUAAET OOBEKTAM KOHYCOOOpasHyio GopMmy, CKUMas UX C OJHOU
CTOpPOHBI M pacumpsis ¢ Apyro. Eciam 3agate uckpusienue (mapamerp Curve (KpuBas)), TO
MOBEPXHOCTh 00BeKTa OyneT u3rudarbces. Pezynprar paboThl JaHHOTO MOIM(pUKATOPa ITOKa3aH Ha pHUC.

3 u Ha puc. 4.

Puc. 4. lIpumenenne mogupuxaropa «Konye» k 6yTblike

Moougpuxamop «H32u6» (Bend)

C momoIIp0 3TOro MOJU(HUKATOpa MOXHO MPHUAaBaTh MpEIMETaM W30THYTHIA Bua. [lapamerp
Bend Axis 3anaet ochb, B IIIOCKOCTH KOTOPOH OYJET MPOUCXOAUTh U3rHO, mapamerp Direction — yron ee
MOBOPOTAa, a mapametp Angle — BenmuunHy u3ruoa. PesynpTar paboThl JaHHOTO MOIH(HUKATOpa MOKa3aH

Ha puc. 5.



Puc. 5. PesyasTat padotsl Moaudpukxatopa «3ru6» (Bend)

Moougukamop «Pedakmupoeanue nonuzonoe» (Edit Poly)
JlaHHBI MOIU(UKATOP MO3BOJSIET PEAAKTUPOBATH IMOBEPXHOCTh OOBEKTa HA ypOBHE BEpINHUH,

pe6ep nu rpaHeIZ. Ha pHuc. 6 mmokazaH napajiieJICIrIIC I 1 C,Z[CJ'I&HHBIIZ N3 HCT'0 KOPITYC TaHKaA.

z

Puc. 6. Pe3yabTaT pefakTHpOBaHUS BePUINH NapaJuiejenunena

3. Okcnopt moaeei uz 3DS Max
3DS Max mo3BoNsieT AKCHOPTUPOBATH MOJENIM B pa3inuyHbIX ¢opmarax. OauH u3 Hamboiee

ynooubix — ASE (Ascii Scene Export). lnst skcniopta B 3ToM (hopMaTe HyKHO BBIOpPATh IMMyHKT MEHIO
File/Export, BBecTn ums daitna u onpenenuts 11 Hero Gpopmat ASE. Tlocne 3Toro mosiBiasieTcsi OKHO
HAaCTPOEK, OKa3aHHOe Ha puc. 7. K reomeTpuueckum MOZEIsiM OTHOCSTCS CIEeIyIONUe apaMeTphl:

e (Geometric —BbIBOJ] MOJIUIOHAIBHBIX MOJENEH.

e Mesh Definition — BEIBO KOOPAMHAT BEPIIUH U UX HHACKCOB JJIS TPAHEH.

e Materials — BEIBOJ] OITUCAHUSI MAaTEPHAJIOB, UCIIOJIb3YEMBIX B CIICHE.

e Mesh Normals — BbIBO HOpMalieil B BepIIMHAX M HOpMaJIeH K TPaHSM.

e Mapping Coordinates — BEIBOA TEKCTYPHBIX KOOPANUHAT.

e Precision — TOYHOCTb 3HAYCHHH (3HAKOB ITOCJIC 3aIISATOM ).



ASCIl Export @

— Output Options —Object Types——————————
e : oK
[¥ Mesh Definition v Geometic
v Materials [~ Shapes Cancel
[~ Transform Animation Feyps [vw Cameras B
I~ Animated Mesh [# Lights Frame #: IU_ ﬂ
[~ Animated CameradLight Settings [~ Helpers - Precizsion
[~ Inwerse Kinematics Jaints Decimals: |4_ ﬂ
— Mesh Options — Controller Qutput
¥ Mesh Normals Frames per Sample:
[¥ Mapping Coardinates =ik Cortrollers: [2 =
I Vertex Colors  Force Sample Animated Objects: [ 2

Puc. 7. Okno HacTpoiiku 3xcnopTa Moaes B (popmare ASE

Jlist Toro, 9TOOBI TOTY4YeHHOE TaKUM 00pa30oM ONMHMCaHUE MOAEIICH MOKHO OBLIO MCIIOJIB30BaTh B
nporpamMme, Hy>KHa crieliiayibHast OnbaunoTexa it ux 3arpy3ku. [Ipu pazpaboTke HEOOIBITNX YICOHBIX
nporpamMMm yaoOHO, ecnu rpaduueckue OOBEKTHI MPEACTABIECHBI B CTPYKTypax HOaHHBIX S3bIKa
nporpaMmupoBanusi. Ero MoXHO MosyduTh ¢ moMolnkko nmporpammsl «IIpeoOpasoBanue daiinoB ASE B

CTpyKTyphI nanubix Ha C++, C# u Pascal» (puc. 8).

4. IlpeoOpa3oBanue Mojaesel B CTPYKTYpPbI AaHHbIX C++, C# u Pascal

Jlnst 3arpy3ku creHsl u3 Qaiina ASE HyXHO BOCIONB30BaThCS KHOMKOH “ WM ITyKHTOM
Daiin/Omxpoims MeH10. [lociie 3arpy3ku CIEHBI B JICBOW YAaCTH OKHA TOSIBJISICTCS €€ HepapXUIeCcKOoe
MPEJCTaBIICHHE B BUJE JIEPEBHEB OOBEKTOB W MaTepuasioB. ECIM MOJENb COCTOMT M3 HECKOJIBKUX
00BEKTOB, TO OHU MOTYT OBITh CBSI3aHbl OTHOIICHHEM «IJIaBHBIM — 3aBUCHMBI». Hampumep, y
aBTOMOOWJI TJIaBHBIM OOBEKTOM MOKET OBITh Ky30B, a 3aBUCHUMBIMH — JBEpH M Komeca. J[is

3aBHCHMBIX OOBEKTOB 3aaCTCA MaTpulla [th] npeo6pa30BaHI/1;1 B JIOKAJIbHYIO CHCTCMY KOOpJAUHAT

TJIaBHOTO 00BeKTa. B mepeBe 00bEKTOB 3aBUCHUMBIE OOBEKTHI BCETIA MO TeM OOBEKTOM, C KOTOPBIM
OHHU CBs3aHBI.

MaTepI/IaJ'II)I MOTYT COACPKATL «IMOAMATCPpHAJIbD), BBIBOAHMMBIC Ha HWXHCM YPOBHC ACPCBaA
marepuaioB. B 3DS Max mo6oMy 00BEKTy MOKET ObITh Ha3HA4Y€H TOJIBKO OJWH MmaTepuai. Ecim

00BEKT CACJIaH U3 PA3HBIX MATCPUAJIOB, TO OHU MIPEACTABIIAIFOTCA KaK €ro IMOAMAaTCpUAJIbI.



FiY Mpeobpasosanme dannos ASE B cTPyKTYpEI AaHHEIX Ha C++, C# 1 Pascal

Paiin  OpeobpasoBaHie  CrpEeka

McxonHelA aiin | PeayneTar NpRoBpas0BaHuUs

- TeoMETpUYECKWE 06 BEKTE  |HasBanme: "Box01" A
5 MaTepuans FOOMTENECEMI 00BERT:
=1 "Material #25"
"Wiatarial #25 Jouepumne 0BBERTH!
Material #35 Marpuua [tm] 1.0000 0.0000 0.0000 0.0000
0.0000 -0.0000 1.0000 0.0000
0.0000 -1.0000 -0.0000 0.0000 =
35.4733 0.0000 -20.3130 1.0000

Marpuoa [rtm] :

HazeaHue oftekTa: [Box0l HazeaHue maTepuana: |Material #25

MapamMeTpeEl Npeospa30EaHHA

® cxoaHei hopmar ASE ® Hapik G+ v MaTepuan o6tekTa [v DELAENEHMA TUNOE OAHHIX

" ®opmar glDrawElemeants (" Hawk MNackans [¥ Munekce nogMatepranae (fsubmat)  [¥ KoMmedTspuu9

" ®opHar giDrawhrrays " HzokCR [v' CooTeeTCTEME FpEHER M NoAMATEpMENoE (fsubmatm)

[* KoopovHaTe eepunH W] (@ 3 4] [v WMHaskce BepwmH rpane ()

[v TekcTypHele koopauHaTe [f] (@20 3) [+ MHAEKCH TEKCTYRHEX KOOpAWHAT (i)

[v Hopran e BepwmHe: ] ¥ Hoprand krpanam[in] (@ 3 4) [v' 1HAaskos HOPMENEH B BERWMHEX FRaHER (fun)

[v Marpuua [tm] [v" haTpuua [tm] [ B Agsk FpaHHMUHLK BRpWLWH (2f)

Puc. 8. UuTtepdeiic nporpammsl «IIpeodpazoBanue paiinio ASE B
CTPYKTYpHI AaHHBIX Ha C++, C# u Pascal»

J5is Toro, 4TOOBl YMEHBIIUTH YUCIO U3MEHEHUN CBOICTB O0BEKTa BO BPEMS €ro OTOOpasKeHUs,
ClIeZlyeT OTCOPTUPOBATh €ro IpaHu MO HOMEpY noamarepuaina. s 3Toro MOXHO BOCHOJIB30BATHCS
xrormxamu 22 v COOTBETCTBYIOIIMMHU MyHKTaMu MeHIo Daiin/Omcopmupsams epanu obvekma 1
Daiin/Omcopmuposams  2panu  6cex o00vekmog. IlepBblil TPOBOIUT COPTUPOBKY TOJBKO IS
BBIJIEJIEHHOTO 00BEKTA.

[Tepen mpeoOpa3zoBaHUEM T€OMETPUIECKOTO 0OBEKTA MJIM MaTepraia HeoOX0IUMO €T0 BhIICIUTD
B JIeBOH yacTu okHa. [Ipu 3TOM B mpaBoii YacTH MOSIBIAETCSA UX KPATKOE OMHCAHUE, & B IBYX OKOIIKaX
HIDKE — Ha3BaHHE 00bEKTa M HA3HAUEHHOTO eMy MaTepHaia (€ciii BHIOpaH TeOMETPHUECKUIl 00OBEKT)
WIA TOJNBKO Marepuana (ecid BbIOpaH MaTepuas). OTH Ha3BaHUS OyIyT B JalbHEHIIEM
HCIIOJIb30BaThCA B IMpOrpamMme, MOITOMY OHM JIOJKHBI COOTBETCTBOBAaTh CHMHTAKCUCY BBIOPAHHOTO
sI3pIKa MporpaMMupoBanus. [Ipu HEOOXOAMMOCTH HX HY>KHO UCIIPaBUTh.

Haxatue kHonku * wmm BeIGOp TyHKTa MeHIo [Ipeobpazosanue/lIpeobpazoeams blbpantbiil

obvexm 3aIlyCKacT IIpoLecC Hp606paSOBaHI/I$I. ITocne ero 3aBCPUICHUA OTKPbIBACTCA BKJIAJAKa
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«Pe3ynpTaT ipeodpazoBaHus», Ky1a TOMEIIASTCS TIOJTYYSHHBINA TPOrPpaMMHBIN Ko, B 3aBucuMocTr oT
HAaCTPOEK, OH MOKET CO/IEPKATh IMOJIHOE ONMCAaHUE T'€OMETPUH BBIOPaHHOTO 00BEKTa, €ro MaTepuana, a
TaKKe OIpeelleHUs BCEX MCHOJb30BAaHHBIX THIOB JaHHBIX (puc. 9). C moMompro kHonku * | mom

nmyHKTa MeHto [Ipeobpazosanue/Cronuposams pe3yiomam B 0ypep oOMEeHa ero MOKHO MEPEeMECTHUTh

B CBOIO IIpOrpamMmy.

F MNpeobpazoeanve dhannoe ASE B CTPYRTYPEI AaHHIX HAa C++, C# 1 Pascal

(=1 | P [ (S

MoxonHelA gpakn  PesyneTar npeodpazoeaqns l

L OX

/f{npeoBpasopanMe MS MORANLHOM B MMPOBYN CHOTEMY KOODIMHAT

//MHIERCH BepllMH DpaHeH
int Box01 £[12][3] = ¢

i o, 2, 3 Y
{ 3, 1, 0 b,
i 4, 5, 7 Y.
{ 7, &, 4 .
i o, 1, 5 Y
{ 5, 4, u] Y
{ 1, 3, 7 b
i T, 5, 1 Y
i 3, Z, &6 Y
{ 6, 7, i by
i 2, o, 4 Y
i 4 & z Ti:

TTransform Box01 tm = {
i 1.0000%, 0.0000f, a
0O.0000f, -0.0000f, 1.
{ 0.0000f, -1.0000f, =0,
{ 35.4733L, 0.0000f, -29
// ROOPOMHATH BEpIUMH
double Box01 w[3]1[3] = {
i -39.0840f, -31.1450f, o
i 39.0840£%, -31.1450f, a
i -39.0840f, 31.1451f%, a
{ 39.0840£%, 31.1451f%, a.
i —-39.0840%, -31.1450f, 46,
i 39.05340L%, -31.1450%f, E1-
i —-39.0840%, 31.1451%, 46,
{ 39.0840f, 31.1451f, 46,

0000,

0oooz,
0000z,

.3130%,

-oooof
.oooof
.0000f

oooof
41z2zf
41221
41221
41221t

===

.0ooo0f
.ooooL
.0ooof

oooof

13

| €

Puc. 9. [Ipumep nporpaMMHOro Koaa

I[JBI TOTO, YTOOBI OIPCACIINTL, KAKUC NAHHLIC U IJI KAKOI'0O A3bIKa IMPOrpaMMHUPOBaHUA JOJIZKHBL
BBIBOJAUTHCH, CIICAYCT HAXKATHb KHOIIKY = . Ilocne aToro B HIKHEH YacTH CTPAaHUIIbL ((HCXOI[HBIIZ (bafm»

HOABJIACTCA IIaHCIIb HaCTpOﬁKH nporpamMmbl (pI/IC 9) Hxe MNPpUBOAUTCA KPATKOC OIMMCAHUC

MMEIOIINXCS TTApaMeTPOB.
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MapaMeTprl NpeoEpas0BaHHa

® |cxonHeid opMat ASE (® Sapik G+ ¥ MaTepuan o6bekTa [v OBLABNEHWA THNOE OSHHEX
(" ®Popmar glDrawElements (" HAzbik Mackane [V VHaekce noomaTeprance (fsubmaf) ¥ KaMMeHTapuu

" Popmart giDrawirrays " Hazbw C# [v CooTeeTcTeWe rpaHei W NnogMaTtepqancs (fsubmatm)

[¥ KoopauHate eepurH[v] (@ 3 (4] [v Hoekce BepwmMH rpaned (f

[v TexkcTypHee KoopauHaTe [f] (@20 3) [v MHOekos TERSTY@HLD KoaparHaT ()

[v Hopmanu e eepwiHax [n] [v Hopmanukrpaqsm[i] (@ 3 (4] [v Hoekcw HoprManei B BepwMHEX rpaHed (fvn)
[v haTpuua [tm] [v Matpuua [rtm] [v kK (paHKMUHENX ERpWIH (2f)

Puc. 10. ITaHes b HACTPOHKHU NMPOrpaMMbl

[tm] — MaTpuIa npeodbpazoBaHus KOOPAUHAT O0BEKTA U3 JIOKATBHOU CUCTEMBI KOOPAMHAT B MUPOBYIO.
[rtm] — MaTpuna npeodpa3zoBaHus B JIOKAJIbHYIO CUCTEMY KOOPJIMUHAT I1aBHOTO 00bEKTa (TOJIBKO IS

CBSI3aHHBIX OOBEKTOB).

[v] — MaccHUB JIOKQJbHBI KOOpJAMHAT BEpUIMH 00beKkTa. MOryT BBIBOAUTHCS TpU OOBIYHBIC

KOOPAMHATHI (X, Y, Z) WIN YEThIPEe OJHOPOIHBIC HOPMAIM30BaHHbIE (X, Y, Z, 1). B mocnennem ciydae
BepIIMHBI OynyT uMmeTh Tun T Vertex.

[ f ] — MHJAEKCHI BEpIIMH TpaHed. DTO IeTOYUCICHHbBIN ABYMEPHBIH MAacCUB, Tlle Ul KaKIOW IpaHU
YKa3bIBAIOTCSL MHJIEKCHl TPEX €€ BEpILIMH B MacCHUBE [v] (Bce rpanu TpeyroubHsbie). [Ipu nmpaBuibHOM
BbIOOpE HaNpaBIeHUs HOPMaJel K IpaHsM BCE BEPUIMHBI NEPEUUCISIOTCS B MOPSAIKE POTUB YAaCOBOM
CTPEJIKH, €CJIU CMOTPETh HA TPAHU C BHELITHEH CTOPOHBI.

[n], [ fn] — COOTBETCTBEHHO KOOPJAMHATHI HOPMaJieil B BEpIIMHAX IOBEPXHOCTH 00BbEKTAa U HOpMaJIeH K
rpansM. [lepBble HCHONB3YIOTCS NpPU 3aKpacke CO CIIaKMBAaHUEM, BTOpPblE — NP OJHOTOHHOM
3aKpacke, Korja OOBEKT BBINIAOUT KaK MHOrorpaHHUK. /lns Hopmaneil Takke MOXXHO BbIOpaThb
KOJIMYECTBO KOOPIMHAT: TPU OOBIYHBIX (X, Y, Z) WU YETBIPE OJAHOPOIHBIX (X, Y, z, 0). B mocnemnem
ciydae HOpMasid OyIyT UMETh THUI JaHHBIX TVector.

[ ﬁ/n] — LEJOYMCIICHHBIN IByMEPHBIN MacCUB, COAEPKAIINN UHACKCHl HOpMaJEH B BEPIIMHAX KaXKI0H

rpaHu.

[t] — MacCHUB TEKCTYpPHBIX KOOpPAMHAT BepIIMH. MOTyT BBIBOAUTHCA Kak JABe (S, t), Tak U TpH

KOOPJIMHATHI (S, t, ). B O0JBIIMHCTBE ClTydaeB TOCTATOYHO TOJIBKO JIBYX.

[tf ] — elle OAWH IEJIOYNCICHHBIA IBYMEPHBINH MAaCCHB, T/I€ JIs1 KQKIOW IPaHu YKa3bIBAIOTCS WHJICKCHI

TEKCTYPHBIX KOOPJIHMHAT €€ BEPIINH B MAaCCUBE [t] .
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[ef ] — MaccuB (UIaXKKOB TPaHMYHBIX BepiinH. HeoOxomum, eciam OyneT co3laBaThes KapKacHOE

n3zobpaxeHne oovekTa. [ Kax10il BepIIMHBI KaXKI0H I'paHn YKa3bIBACTCsI, JIKUT JIM OHA HA TPaHUIIe
MOJIUTOHA, TPUHAJICKANIETO MOBEPXHOCTH O0BEKTa, Wi HeT. [lonuroHanbHasi MOBEPXHOCTh MOMKET
OBITh 00pa3oBaHa MOJUTOHAMH C YHMCIOM BepmmH Ooibiie Tpex. B OpenGL npu pucoBanun Takue
MIOJIMTOHBI TPeoOpa3yIoTCcsi TPEYTrodbHbIE TPaHU, U TI0O YMOIYaHHUIO PUCYIOTCS pedpa Kaxaoh U3 HHX.
UroObl BBIBOJWINCH TOJBKO TI'paHUUYHBIE pedpa, HYKHO HCIONb30BaTh koMaHnay glEdgeFlag(flag :
GLboolean). Ecnw ajis BepIIMHBI 3TOT (JIAXKOK YCTAHOBJICH B 3HAYCHUE false, TO 3TO 3HAYUT, YTO OHA

HE JIS)KUT Ha TPaHMIIE, U CIEIYyOIIee 3a HEel 10 KOHTYPY peOpo BRIBOAUTHCS He OyneT (puc. 11).

Puc. 11. IlpeacraB/ieHre NOJUIOHA TPEYroJbHBIMU IPAHAMHU

[ ﬁubmat] — LICJIOYUCIICHHBIA MAaCCUB COACPKUT I KaKJI0M IpaHu MHAEKC IoAMaTepuana, KOTOpbIi

JIOJKEH MCIIONIB30BaThCs IPU €€ 0TOOpaKEHUH.

[ ﬁubmatm] — LEJIOYMCICHHBIA ABYMEpHBIH MaccuB. ComepXKMT HOMeEpa IpaHel, NpU pPUCOBAHUU

KOTOpBIX HYKHO CMEHHUTh Marepuai. Homepa rpaHeil coxmepkaTcs B TMEpBOM CTONOLE, a
COOTBETCTBYIOILIME HOMEpa o AMaTeEpraIoB — BO BTopoM. Ha pucynke puc. 12 noka3zan npumep Takoro
MaccuBa Uil OOBEKTa, NMPU HM300paKEHUU KOTOPOTO HUCHONB3YIOTCS TPU pa3IMUYHBIX MaTepuala C
Homepamu 0, 1 u 2 (BTopoii cronben). ['panu 0 — 99 BeiBoasATCS niepBbIM, rparu 100 — 204 — TpeTbum,

a rpanu ¢ 205 — BTOPBIM U3 HUX.

Ne rpanu B MaccuBe [ f ] Homep nogmartepunaia
0 0
100 2
205 1

Puc. 12. Ilpumep maccusa [ fsubmatm
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Dopmamul OAHHBIX 20MEMPUUECKO20 00beKma
Onucanne reoMeTpUIecKOro 0ObEKTa MOXKET OBITh IMOCTPOCHO TpeMsl pa3sHBIMH CIIOCOOAMH: B
COOTBETCTBUHM C HCXOJHOM opraHuszanueil gaHHeix B (Qaitne ASE, B coorBercTBUU C (hopMaTom
byukiuu glDrawElements vnu xe GyHkuuu glDrawArrays.

®opmar glDrawArrays — camblii TpOCTOl. MaccHBBI HHAEKCOB [ f ], [tf ] u [ fvn] HE
ucnons3ytores. Maceusst [v], [n], [fn] n [¢] nocnemoBarenbHo comepkar maHHbIE O KaxIoif

BCPIINHC KaXKJI0M rpaHu. Tak kak OOJIBITMHCTBO BCPIINH OTHOCHUTCA OAHOBPEMCHHO K HECKOJBKHM

IpaHsM, TO 3T MAaCCUBBI COAEPKAT MMOBTOPAOIINECS AaHHbIE (puc. 13).

FN1
V3
bl [ vo vi  v2 ] vo Vv2 V3| VO
[x] [ NO N1 N2 | NO N2 N3 |
(] [ 70 71 T2 [ 70 T2 T3] FNO
7] | FNO | FN1 | :
rpaHe 0 rpaHb 1

VA1

Puc. 13. ®opmar glDrawArrays

B dopmare glDrawElements nisi MHISKCHPOBAHHS MAaCCHBOB KOOPIHMHAT [v], [n] H [t]
WCIONIb3YETCSl OJIMH OOLINII MacCHB MHJIEKCOB [ f ] MaccuBsl [tf ] u [ ﬁzn] 3/1€Ch TAKXKE HE HY)KHBI.

Ha puc. 14 noka3aHo, kak B 3ToM (opmare OyAyT ONMHUCaHBI JBE CBA3aHHbIE I'PAHU C MPEIBIAYIIETO

pHUCYHKa.
[77]
M [vo vi_ v2 V3 | /]
rpaHe O 012 FNO
[x] [ NO N1 N2 N3 | rpaHb 1 023 FN1

(1 | 170 T1 T2 T3 |

Puc. 14. ®opmar glDrawElements
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B ucxomnom ¢opmare ASE ucronb3yroTcs Tpu MaccuBa [ f ], [tf ] u [ fvn] U MHAEKCalUH

COOTBCTCTBCHHO MacCCHBa [V] MNPOCTPAHCTBCHHBIX KOOPAMWHAT BCPIIMH, MAaCCHBa [l] TCKCTYPHBIX

KOOpJUHAT BEPIIMH U MacCHBa [n] KOOpAMHAT HOpMaJieil B BEpUIMHAX TOBEPXHOCTH.

® =N kW

[/] [7] [fm]
rpaHb 0 012 10 5 27 56 7
rpaHbe 1 023 10 27 30 5 7 4
| . | | [ .. |
"] [£] []
Puc. 15. Crannaprubliii popmar ¢aiinia ASE
5. 3apanune

[To3HaKOMUTBCSI C OCHOBAaMH CO3JaHus reoMeTpuueckux mozenei B 3DS Max.

Coznath MOZENb B COOTBETCTBHH C BHIOpaHHBIM BapHAaHTOM 3aJaHus, WIK. Mojenb JO0KHA
BKJIFOUYATH B CEOS OJMH WJIM HECKOJIBKO 3aBUCUMBIX OOBEKTOB (IIPOIIEIIIep CaMOJIeTa U T.11.).
COS)I&TI) OIMMCaHUEC MOJACIU B CTp}/KTyan JOTAHHBIX HA OOJHOM U3 SA3BIKOB HpOFpﬂMMHpOBaHI/IfL
OHO MOJDKHO BKJIIOYATh B ceOs JaHHBIE O BEpIIMHAX, TPaHAX, HOPMAISIX W MaTepuasax,

MaTpulbl Hp606p8.30BaHI/I$I CUCTEM KOOPAHHAT.

Bapuanmul mooenei

PaboTaromuii HACTOIBHBIN BEHTUIISATOP, MEAJICHHO MTOBOPAYMBAIONIUNACS BOKPYT BEPTHKATBHOMN
OCH.

Karsmeecs mo mocke Tyaa u oOpaTHO Kojeco OT Teneru. Jlocka MoiKHA KadaThes, HE JaBas
KOJIECY YKATHThCS.

N300paxkeHne KOMIbIOTEpa Ha BPaIIAIOIIEMCsI CTOJIE.

XOJIOAWIBHUK C OTKPBIBAIOIIEHCS U 3aKPbIBAIOLLIEUCS JBEPLICH.

«Pyka» poboTa ¢ IByMs CycTaBaMHu.

CT01 C BBIIBUTAIOIIUMHUCS SITITUKAMH.

N36ymika ¢ TpyOoi M OTKPBIBAIOIICHCS ABEPHIO U OKOIIKAMHU.

OTKpbIBaIOIUICS U 3aKPBIBAIOLINICSA CYHIYK.



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21
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JIBMOKYIIIMIICS IO TIIIOCKOCTH TPAKTOP.
Moa0TOK, OBIOLIUI IO TBO3/IIO.
bamns 3aMKa ¢ mOABEMHBIM MOCTOM HaJI0 PBOM.
PaGoratomias BoasiHas MEIbHHUIIA.
PaGoratomuii pa3BoIHOM MOCT HaJl KAHAJIOM.
IMapaepo6 ¢ oTKpbIBAIOUIMMHUCS IBEPIIAMH U BBIABUTAIOIIUMUCS SIIUKAMHU.
Jewxyumiics BTP ¢ Bpamarometics 6amxeit.
I'azoBas muTa ¢ OTKPBIBAIOLICICS ABEPLICH.
VYrpaBnsieMbIi KOJIECHBIN MTOTPY3UHK.
JIBroKymmiicss camocBai ¢ MOJHUMAOIIUMCS U OITy CKAFOIITUMCST KYy30BOM.
PaGoratomuii sxcKaBatop.

[TomHUMAOIIUIICS U OITyCKAIOIIUICS TUQT ¢ OTKPBHIBAIOLICHCS ABEPHIO.

. Paboraromuii Koyozew ¢ BEApOM.
22.
23.
24,
25.

JleTammii mapaniaH ¢ MpoONeUIepPOM.
Jletsiuii Aupukaliab ¢ MPOIEIIEPOM.
JIBroKy1masics o KpyIjion Tpacce MallvHa.

Pabortatoras pajgapHasi ycTaHOBKA.
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