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1. KOHCHEKT JEKIUI
1.1 Jlexknus Ne 1 (2 yaca).

Tema: «[lonarue TpexmepHo# rpaduku (MHTEpaKTUBHAS opMa)»

1.1.1 Bonpocsl JieKnum:
1.OcHOBHBIE IOHATHS TPEXMEPHOU Tpaduku

2.U3yuenue ocHoB 3D moxmenupoBanus B mporpamme Autodesk 3dsMax
3.Cocras 3D-monenu

4.Hactpoiika paboueii cpeapt 3dsMax

1.1.2 KpaTkoe coaep:xkaHue BONPOCOB

1.0cHOBHbBIE IOHATHUS TPEXMEPHO rpadpuxu
JIro6o¥i sneMeHT, NpeACTaBIsIeMbld TPEXMEpHON TpaduKol, BU3YyaU3UPYETCS MPU

IIOMOIIY OIpPENEIEHHBIX IEMEHTOB, CTPYKTYp M CPEICTB. B 3TOil 4acTM MBI O3HaKOMHUMCSA C
OCHOBHBIMH 3JIEMEHTAMU U NMOHATUAMHU TPEXMEPHOU IpaduKu.

IMommron (polygon) — TpeyronbHUK, 3aaaBacMblii KOOpAMHATAMH TPEX TOYECK B
TpéxMepHOM mpocTpaHcTBe. OH  sBisercss 0a30BbIM TI'€OMETPUUYECKHMM IPUMHUTHBOM B
3Drpa¢uke.B Oosee MmUPOKOM CMBICIE CIOBa TMOJUIOH — NPOM3BOJbLHBIA MJIOCKHH
MHOroyrojasHuk. Ho B 3D-rpaduke 370 NOHATHE CYXalOT IO TPEyrojbHHKa, T.€. 10 Hauboee
IPOCTON MIOCKOHN (pUrypsl, jerde Bcero nojaaromeicss pacuéram (mo TpEM ToukaM 3a1aéTcs
IUIOCKOCTh). XOTS HHOTAA MpPUMEHSIOTCS W Jpyrde MHOTOYTOJIbBHUKM B KadyecTBe
F€OMETPUUECKUX ITPUMUTHBOB.

Beprekc(vertex) — BepmuHa (TOYKa) TOJHWIOHA, 3aMa€Tcs TpeMs KoopauHatamu. B
MPUHIIUIE, BCIO TOJUTOHAIBHYIO ceTKy 3D-monmenn MoxkHO Obuto OBl 3a/laTh MacCHBOM
MOJIMTOHOB, KAX/IBIM M3 KOTOPHIX B CBOIO OYEPEIb MPEICTABIUT Obl MACCUB U3 TPEX BEPTEKCOB, a
BEpTEKC — MaccuB U3 TpEX KoopauHat. Ho B 3TOM ciyyae Mbl MOJIy4aeM CIMIIKOM MHOTO
M30BITOYHOCTH B HH(OpMANNH, BEOb COCETHUE MOJUTOHBI MPUMBIKAIOT JAPYT K OpPYTy, T.C.

3



uMeroT o0mue BepmuHbL [losToMy B OOJNBLIIMHCTBE CIIydyaeB IOJB3YIOTCS  HHBIM
npeacrasieHueM. [lonpocty co3aaéTcst MacCUB BCEX BEPTEKCOB MOJENU (BEPTEKCHl B HEM YxkKe
HE TIOBTOPSIOTCS, KaK 3TO ObUIO B ONMMCAHHOM BBIIIE MPEJICTABICHUH), 3aTEM KaXKJJOMY BEPTEKCY
CTaBUTCS B COOTBETCTBHE OMNpPEICNEHHOE YHMCIO — WHACKC, U BCS MOJEIbh HpPEICTaBISACTCS
MAacCCHBOM 3THX HHJEKCOB. DTOT CIIOCOO 3HAYMTEIBHO SKOHOMHUT MecTo. Beprekc — monsrTue,
amnmapaTHO MOJIEPKMBAEMOE COBPEMEHHBIMH BHJCOKAapTaMu. ATMmapaTHas TOIJIEPKKa
peann3oBaHa B BHJIE BEPTEKCHOTO (BEPIIMHHOTO) KOHBEHepa, e ¢ BEPTEKCaMU IPOU3BOIATCS
pa3nuyHble CKOpOCTHBIE omepamuu (Hampumep, 3TO MOTYyT KOOpOMHATHBIE MpPeoOpa3oBaHMUS,
BCJICJICTBUE MEPEMEIICHUS WU BpallleHUsI OOBEKTOB. ).

Texcrypa(texture)— miockoe n300paKeHHe, HATATMBAEMOE Ha MOJUTOH HIIH HECKOJIBKO
noymroHoB. [Ipomecc 3amoyiHEHWs TOJWTOHA TEKCTypOW WHOTA HAa3bIBAIOT wrappingom
(o0OepThIBaHUEM).

Tekcenn(texel)-Touka Ha MOBEPXHOCTH TEKCTYphl. M3 TaKMX TOYEK COCTOHMT BCE
n300paxKeHne TEKCTYpHI.

Huxcean(pixel) (pixel, pacmmgppossiBaercs kak PICture'SELement, snemeHT
M300pakeHus1) — BCEM MPUBBIYHOE HAa3BaHWE €AMHUYHON TOYKU, OTOOpakaeMOi Ha MOHUTOpE B
KOHKpeTHOM Mecte. Kpome 3Toro mpeicTaBiIeHHUs] TOHSTHS MUKCENs, B TPEXMEPHOU rpaduke
CYILECTBYIOT €III€ /IBa: ITUKCEINIb — 3TO aJApPecyeMbli dJIeMeHT Oydepa Kaapa WIH MUKCEIb - 3TO
TOYKA IUIOCKOCTH, Ha KOTOPYIO TIPOM3BOJIUTCS TIPOCKIHS TPEXMEPHOW CIIEHBI TIOCIe
MIPOBEICHUST BCEX TPeOYEMBIX BBIYMCIUTEIBHBIX omeparnuil. [Iukcens — MoHsATHE, amnmapaTHO
MOJIZIEP)KUBAEMOE COBPEMEHHBIMU OIO/DKETHBIMH BHJCOKAPTaMHU. ATMapaTHas TOJIEpPiKKa
peann3oBaHa B BHUJE IHUKCEIFHOTO KOHBEHepa, TNie C MUKCEISIMU TPOM3BOJSTCS Pa3INIHbIC
CKOPOCTHBIE ormepalui (B OCHOBHOM 3TO pa3iuuHble 3(¢eKThl TUlla 3aTyMaHUBaHUS,
HaJIO’KCHHMSI 11a0JI0HOB U T.J.).

Bydep kaapa — (Framebuffer) CnenuansHo oTBeneHHas 001acTh MaMATH KOMITBIOTEpA
WIM OTACNBHOW IUIaThl A BPEMEHHOTO XPAaHEHUsS [aHHBIX O MHKCENSIX, TpeOyeMbIX s
O0TOOpakKeHHUsI OJHOTO Kajpa (TIOJHOTO M300pakeHWs) Ha 3KpaHe MoHUTOpa. EmMkocTh Oydepa
Kaapa ompenensiercs KOJUYeCTBOM OHTOB, 3a/IeiICTBOBAHHBIX [UIS OIpPENEICHUS KaKJIO0To
MUKCENs, KOTOPBIN JTOJKEH OTOOpa)kaTh M3MEHSAEMYI0 00JIaCTh MM KOJIMYECTBO I[BETOB U HX
MHTEHCUBHOCTb Ha dKpaHe.

Bydep rayounsl (unu Z-0ydep) - UCTOIB3YETCs TJIaBHBIM 00pa3oM It OTIpeeIcHuUs
MEePEKPHIBAIOLIUXCS YACTEeH MOJIUTOHOB, cocTaBisonux 3D-Moens. B 6osee crnokHbIX citydasx
OH HCIIOJIb3YETCSl  CIEUUalIbHBIM  QITOPUTMOM Uil yHaJeHWs] HEBHIUMBIX JIMHUN
(moBepxHocteit). B o0meM ciydae mpeacTaBisieT co00M JBYXMEPHBIM MacCHB, COISpKAIIU
3HAYEHUS! TIIYOMHBI PACIIOJIOKEHHUS COOTBETCTBYIOIIEH TOYKM Ha 3KpaHe (Z-koopauHaty). B
pe3ynbTaTe mporpamMma ImyTeM MPOCTOTO CPABHEHUS TITYOMHBI PACIIONOKEHHS TOUEK MOJIUTOHOB
y3HAET, TOUKY KaKOTro U3 HUX HEOOXO0IMMO OTOOPa3UTh.

Hleiinep (shader) — rpaduueckas mukponporpamma it CPU nimu GPU. Cinyxut ajist
oTpe/ieNieHUs] OKOHYATEIbHBIX MapaMeTPOB 00bEKTa WM U300paKeHUsl. DTO MOKET BKIIIOYATh B
ceOs MPOU3BOJIBHOM CIIOXHOCTHU OINMCAHUE TMOTJIOMIEHUS M pPAacCEesHUsS CBETa, HaJOXKEHHS
TEKCTYphI, OTPAKEHUE U MPEIOMIIEHUE, 3aTEHEHHEe, CMEIICHNE MOBEPXHOCTU U 3P (HEKThl MOCT-
00paboTku. Pa3znnyaroT BepTeKcHbIE (BEpIIMHHBIC) U MHKCETbHBIE ((pparMeHTHbIE) e aephl.

BepumHHble meiigepbl - 3TO IPOTPaMMBbl, BBINOJIHAEMbIE BUIACOUYMIIAMH, KOTOPbHIE
IPOU3BOAAT MAaTeMaTHYeCKue OIepaluud C BeplIMHaMu (vertex), HHaue TOBOps, OHHU
IIPEJOCTABISAIOT BO3MOXKHOCTb BBITIOJHATh MPOTPAMMUpPYEMbIE AITOPUTMbI O HM3MEHEHUIO
napameTpoB BepuinH U ux ocenieHHio (T&L - Transform&Lighting). Bepuunnsle meliaepsl, B
3aBHCUMOCTH OT aJTOPUTMOB, U3MEHSIOT 3TH JJaHHBIE B Ipoliecce cBoeil paboThl, Hampumep,
BBIUMCIIAS M 3alMChiBasi HOBBIE KOOPIMHATHI W/WIM 1BEeT. 1O e€cTh, BXOJHBIC JaHHBIE
BEPIIMHHOTO IIeljepa - 3TO JaHHble 00 OJHOM BepIIMHE T€OMETPUUYECKON MOJIeNU, KOTopas B
JaHHBIM MOMEHT oOpabarbiBaercs. O4eHb MNPOCTOM M TPyObIl (HO HAIVIAOHBIN) HpUMep:
BEPIIMHHBIN 1Ieiiep mo3BoJsieT B3ITh 3D 00BeKT cdephl U caenaTh U3 Hero KpacHslil Kyo.



IInkceapHble meiepbl 03BOJSAIOT NPOrPaMMUCTY IO IIaraM yIpaBJATh IPOLIECCOM
HAJIOKEHUS TEKCTYp, ONpeeNICHHs TITyOMHBI U BBIYUCIICHHS IBEeTa MHKcenei. Takum obpazom,
BO-TIEPBBIX, MOXKHO CO3/1aBaTh B urpax per-pixellighting, T.e. mommkcensHOe ocBemenue. Bo-
BTOPBIX, ITO3BOJISIET CO3/1aBaTh KpacuBbie 3(h(ekTrl ¢ yacTuiamu (Harmpumep, OroHb, JbIM, Karlid
noxs). biaronaps nukcenabHbIM LI€iiepaM, Koxa epcoHa)Kel cTalla BBITJISAETh €CTECTBEHHEE,
B UIrpax MOXXHO HaOII0aTh pPEAJTUCTHUUHYIO TOBEPXHOCTh BOJbI, a TakXKe CO3/1aBaTh
onpezeneHHble 3PEKThl pa3pyLIeHUsI.

Pennepunr (rendering) — Ha3bpIBalOT Tpolecc pacyéra KOHEYHOTO H300paXKeHUS,
KOTOpO€ BBIBOJUTCS Ha OJKpaH. Kak BHAHO U3 OIpENeNeHUs, 3TO IOHATUE SBIISETCS
0000IIaronIM, T.€. 0XBaThIBAE€T BCE TO, YTO MPOUCXOAUT B LEHTpanbHOM mpoieccope (CPU)
i Tpadudeckom mpomeccope Bumeokapthl (GPU) Bo BpeMs ux paboThl Haa pacdyeToMm
TPEXMEPHON KapTUHKHU.

2.M3yuenne ocHoB 3D moaenupoBanus B nporpamme Autodesk 3ds Max

3ds Max pacrnonaraer OOMIMPHBIMU CPEACTBAMHU JUIsl CO3JaHUsI PAa3HOOOpPa3HBIX TIO
(dbopMe M CIOXKHOCTH TPEXMEPHBIX KOMITBIOTEPHBIX MOJIENICH, pEaIbHBIX WA (PaHTACTHUSCKUX
00BEKTOB OKPYXKAIOUIETO0 MHUpPA, C MCIOJb30BAHUEM Pa3HOOOpPA3HBIX TEXHHK U MEXaHHU3MOB,
BKJIIOUAIOUIUX CIIEYIOIINE:

MOJIMTOHATIBHOE MOJeNpoBaHue, B kKoTopoe BxoAsaT Editablemesh (pemaktupyemas
noBepxHocTh) U Editablepoly (pemakTupyemsbiii MOJUTOH) — 3TO CaMbIH pacmpoCTpaHEHHBIN
METOJ  MOJENMPOBAHHUS,  HUCHOJB3yeTcs  JJIl  CO3JaHMsl  CIIOKHBIX — Mojenedl U
HU3KOTIOJIMTOHAIBHBIX MOJIEIIEH [T UTP.

Kak nmnpaBuno, MojaennpoBaHHE  CIOXHBIX OOBEKTOB C MOCIIEAYIOUTUM
npeobpazoBanuem B Editablepoly HaumHaeTcsi ¢ MOCTpOCHHS TapaMeTPUUECKOTO OOBEKTa
“Box”, ¥ mOATOMY CIToco0 MOJEIMPOBaHUS OOIIEPUHATO Ha3biBaeTcs “Boxmodeling™;

MogenupoBanue Ha OCHOBE HEOTHOPOAHBIX parmoHaIbHBIX B-crmaitHoB (NURBS)
(cnemyer ormetuth, YTo NURBS-monenupoBanune B 3ds Max-e HacCTOJIBKO MPUMUTHBHOE YTO
HUKTO 3TUM METOJIOM MPAKTUUYECKH HE MOJIb3YeTCs );

MopnenupoBaHe Ha OCHOBE T. H. ‘‘CETOK KyCKOB® WM TIOBepxHOcTel besbe
(Editablepatch) — moaxoauT s MOAETHPOBAHKS TE BPAIIICHHUS;

MopenupoBanue C  HCHOJb30BAaHHUEM  BCTPOCHHBIX  OWMOIMOTEK  CTaHAAPTHBIX
napaMeTpUIecKuX 00bEKTOB (IPUMUTHBOB) U MOIU(DUKATOPOB.

MeTo 16l MOJIETUPOBAHUS MOTYT COYETAThCS APYT C IPYTOM.

MonenupoBanue Ha OCHOBE CTaHIaPTHBIX OOBEKTOB, KaK MPABUIIO, SIBJISIETCS OCHOBHBIM
METO/IOM MOJICJIUPOBAHUS U CIYXKUT OTIPABHOM TOUKOW ISl CO3JaHUSI OOBEKTOB CIIOKHOM
CTPYKTYpBI, YTO CBSI3aHO C HCIOJb30BaHHWEM MPUMHUTHBOB B COYETAHHUU JAPYr C JAPYrOM Kak
AJIEMEHTAPHBIX YaCTEH COCTaBHBIX OOBEKTOB.

CrangaptHsiii 00bekT “YaitHuk” (Teapot) BXOAUT B 3TOT HAOOp B CHITy UCTOPUUYECKUX
MPUYKH: OH UCHOJb3YeTCs ISl TECTOB MAaTE€PHAJIOB M OCBEIIEHUS B CLIEHE, U, KPOME TOTO, IaBHO
CTaJl CBOe0OPa3HBIM CUMBOJIOM TPEXMEPHO IpadUKH.

3.Cocras 3D moaenn

JIroOyro naxke caMyro CIOXKHYIO (DUTYypy WIIM TIOBEPXHOCTh MOYKHO MPEACTAaBUTH B BUJIE
MHOKECTBa NPOCTBIX (Uryp: Takas HjaeanbHas ¢urypa, kak Imap (TouHee, cdepa), B
KOMITBIOTEPHOU Tpaduke B TF0O0M cllydae MpeCTaBIsSeTCs B BUIE MHOKECTBA TPEYTOJIbHUKOB U
YeThIPEXYTONbHUKOB. UeM ux Oyner OoJbllie, TEM BBINIE CTENEHb MPUOIMKEHUS, TO €CTh, TEM
Oonee riankoil, Tem Oojee cdepuueckoil Oyaer moBepxHocTh. Ho omsThb-Taku, 3TO BOMpOC
CTETIeHH MPUOIMKEHHUS.

I. 13 gero coctout TpéxmepHas MoOjeIb? - BEPIIMHBI, TPAHH, MOJUTOHBI, TEKCTYPHI,
KapThl HOpMAJIEH.

BooOie, ecnu npuxoauTcss 0OBSICHATH B MOJIPOOHOCTSAX, YTO U3 ceOs MpeIcTaBiseT
TpEXMEpHass MOJesb, HEU30eKHO MpUAETCs 3a0MpaThCcsl B reoMeTpuyeckue nedpu, - 6e3 HUX



Hukak. M kak HU oOBsicHsH Bc€ "Ha mambiax", BcE-Taku 0OOMTHCH 0€3 KIIFOUEBBIX TEPMHUHOB,
YBBI, HE MOJIY4YUTCS.

Wraxk:

1) Bepmnna (ex. Vertex, MH. Vertices) - rpy0o TOBOpsi, 3TO aOCTpaKTHas
reoMeTpuyeckas Touka ¢ KoopauHaramu X, Y U Z. BepminHONW OHa Ha3bIBACTCs, BIPOYEM,
[IOTOMY, 4TO SIBJIsSIETCd KpailHEM TOYKOM JMOO 3aMKHYTOrO IIOJUIOHAa  (IJIOCKOTO
MHOTOYTOJIbHUKA), JTM00 00BbEMHOM (QUTYPHI.

2) I'panp (Edge) - oTpe3ok mpsiMoii, coequHsOmMA 1Be BepiinHbl. OnsiTh ke, B
TpEXMEPHOU TpaduKe STO HE CAMOCTOSITEIILHOE HEUTO, a JIMIIb OTPAHUIUTEINb IS TIOJIUTOHOB.

3) Ioauron (poly, polygon) - ocHOBHas (YHKIIMOHAIbHAS COCTABJISIOIIAS: TUIOCKAs
MHOTOYyrojibHass (Qurypa (0ObIYHO TpEXMEpPHBIE PENAKTOPbl M JAPYrHe€ HPHIOKEHUS
MIPEANOYUTAIOT ONEPUPOBATH TOJIBKO TPEYTOJIbHUKAMH U YETHIPEXYTOJIbHUKAMH), U3 MHOKECTBA
KOTOPBIX COCTOUT IMOBEPXHOCTU TPEXMEPHOIN (PUTYPBHI.

JIro0yro maxke camyro CIOXKHYIO (GUTYPY WM MMOBEPXHOCTh MOYKHO MPEJICTABUTH B BUJIE
MHO>KECTBA MpPOCTBIX (UIyp: Takas uJealbHass @urypa, kak map (TouHee, cdepa), B
KOMIBIOTEPHOU rpaduke B JI0O00M Cilydae MpeICTABISAECTCS B BUJIE MHOKECTBA TPEYTOJILHUKOB U
YeThIPEXYroJbHUKOB. UeM ux Oyner Oosbllle, TeM BbIIIE CTENEHb MPUOIMIKEHUS, TO €CTh, TEM
OoJyiee TIIamKOM, TeM Oojiee chepudeckoil Oyaer moBepxXHOCTh. Ho OmATh-Taku, 3TO BOMPOC
CTETIeHU MPUOIMKEHHUS.

4) Tekctypa - H300paKeHHE, MOKPHIBAIOIIEE MMOBEPXHOCTh TPEXMEPHOU (HUTYPHI,
UCIOJIb3YeTCs JUIsl IpUIaHusl TpEXMEpPHOU (urype MarepuanbHOM JOCTOBEPHOCTH, TaK CKa3aTh.
O TekcTypax U Marepuaiax moApoOHO pedb MOUIET B CIAEAYIONMICH YacTH.

5) Hopmane u kapta HOpMajeil - HOpPMajbid B TPHHIMIIC HAa3bIBACTCS BEKTOD,
MEePIEHANKYJISIPHBI TMOBEPXHOCTU B KaxKIO0W AaHHOM €€ Touke. Kapra Hopmaneid - 310
OTpeNeNIEHHOTO0 poJia TEKCTypa, IBEeTOBas HHQPOpMaIUs KOTOPOH (TO €cTh, IBET KaKIOro
MUKCENIsI) CUMTHIBAETCS KaK MHQOPMAIMS O PACIOJIOKEHUH HOPMAlld KaXKJI0M TOUKE TOTO HIIU
HWHOTO 00BEKTa; C TIOMOIILI0 KapThl HOPMAIH MOXHO c(hOpMUPOBATh WILTIO3HIO O0JIee CIOKHON
MMOBEPXHOCTH, YEM OHA €CTh Ha CAMOM JIeJI€.

3adem 3T0 HYKHO? JIJis1 5)KOHOMUHU MOJIMTOHOB, KOHEYHO. brnaromaps kapram Hopmaiei
HU3KO TOJIMTOHAJIBHBIM MOJENSAM MOKHO TMpHUAATh BHUJ OYEHb BBICOKO MOJMTOHAIBHBIX
(ecTecTBEHHO, ¢ W3BECTHOM moyiel MpuOIMKeHus, HO BcE-Taku). PaHee 3Ta TEXHOJIOTHUS HE
CJIMIIKOM aKTHBHO IMPHUMEHSJIACH MO TOM MpUYMHE, YTO KapThl HOPMaJU OBLIN KpailHE CJIOKHBI B
M3TOTOBJICHUU - JIO MOSBJICHHUS TakuxX naketoB, kak MudBoxuZBrush (i Blender3D), B koTophIixX
MOJJICP’KUBACTCA TEXHOJIOTUSL "CKYJIBINTYPHOTO" MOAETUPOBAHUS, HU3TOTOBUTH MPAaBUIBHYIO
KapTy HOpMaJieil ObLIo moyac 3ajaueil BecbMa U BeCbMa HETPUBUAIBHOI.

B 2004 rony idSoftware Beimyctimiin Doom III, rae NormalMapping ucnosb3oBasucs
MMOBCEMECTHO, M C T€X IMOP ITa TEXHOJOTHUS CTalla yKe HEKOTOpPhIM oOpa3zom "oOmum mectom'.
Oco0eHHO B cuily TOTO, UYTO "CKYIBNTYpHOE" MOJEIHPOBAHUE 3HAYUTEIBHO 00JEryaeT KHU3Hb B
IJIaHe au3anHa.

II. CxynbnTypHO€E MOIETUPOBAHUE

CoOCTBeHHO, ATO OIpeAeeHHEe CTOUT MOHMUMATh CaMbIM OYKBaJIbHBIM 00pazoM, 3TO
MMEHHO HMMUTAalUsl BasHUs, TOYHEE, JIETIKM W3 IUIACTWIIMHA WU TiIuHbL. HHCTpymMeHTapuid,
KoTophlii npegocraBisioT MudBox, ZBrush u Blender, mo3BomnsieT mpou3BOAUTh HAJl MOJEIBIO
Maccy XUTPOYMHBIX MAaHMMYJSIIHA, B TOYHOCTH TaK, KaK eclu Obl OHA Obla M3 TIIMHBI WU
KaKoro-tTo JApyroro mnojo0OHoro Matepuana. B ZBrush naxe nBer mo yMoJYaHHMIO OYEHb
XapaKTEPHbIN: TTIMHUCTO-KPACHBIM.

Hy, a 4T0 ¢ ero noMoup0 MOKHO CZIENaTh - TaK BOT MOXKAIyHCTa!

Ho 310 - cOTHHM ThICAY, MWJIJTMOHBI TOJIMTOHOB. A KaUe€CTBEHHO CHSTasl KapTa HOpMaJleH,
KaK Y€ CKa3aHO BBILIE, T03BOJISIET CO3JaTh MJUIIO3UI0 MHOYKECTBA MEJIKUX JETAJIEl HAa COBCEM
IIPOCTOM MMOBEPXHOCTH.

III. Cozpanue 3D moaenu: NpuaaTe IPOCTOMY BHJT CIOXKHOTO



Wrak, mpakTHdeckd Ha BaIIMX IJ1a3axX CO3AaJUM CaMO€ MPUMHTHBHOE HEUTO: KYOWK.
[TpumuTHBHEE HeKyaa: 8 BepiInH, 6 TpaHei, 12 pébep - 6a3oBas CTPYKTypa.

Teneps y Hac B mporpaMMme ecTb pexxkuM "nenku". Micnosb3yeM no mojaHoM: moJBepraemM
dhopMy KyOUKY y»KaCHBIM UCTSA3AHUSIM

B pesynpTaTe y Hac noiay4usioch BOT TAaKOE CTPAHHOE HEUTO: BBICOKO MOJMIOHAJIbHAS,
JeTAIM3UPOBaHHAsL PUTypa C OUEHb CII0KHOU MOBEPXHOCTHIO, T/I€ CUET BEpIIMHAM U MOJIUTOHAM
nepeBayinBaeT 3a 45 Toicad. A B ueM npobiema? — CHpOCUT BHUMATENbHBIN YuTaTeNb. A B TOM,
YTO, KOT/Ia MBI CKa)K€M HallleMy KOMIBIOTEpY: "MPEBPATH BOT 3TY HITYKY B IUNIOCKYIO KapTUHKY,
9TOOBI MBI JIPYTY MOCITANI €€ WJIM HaleJyaTraad Ha MpUHTepe" — TO KOMITbIOTEep OyJeT OdYeHb
JIOJITO JyMaTh HAaJl 3TOM 3a1a4eil.

Ho 06 aToM peus moiiner B Apyroit crarbe. Cineanre, Tak CKa3aTh, 32 OOHOBICHUSMHU.
Mexay Tem, C TOMOIIBIO KapThl HOpMaJiel caMbiM MPOCTHIM (UTYypaM MOXKHO TPHUAABATh BH]I
OYEeHb CIOXKHBIX. Hampumep, HI€aIbHO TAJKOW NOBEPXHOCTH MPHUIATh BHUJ 3aMETHOMU
LIepUIaBOCTH.

[IyTém He CAMIIKOM XUTPBIX (HO W HE CIMIIKOM IMPOCTHIX) MAHUMYISAIUN TOTydaeMm
MIPECIOBYTYIO KapTy HOpMaJieil: B CYLIHOCTH, 3TO He Oojiee 4eM TEeKCTypa, MpaBjad, CO CBOUM
0COOBIM IIBETOBBIM MPOCTPAHCTBOM, T/€ IBeTOBas WHMOpMaIus - a UMEHHO, KOMOWHAIUs
kpacHoro (R), 3enénoro (G) u cunero (B) 1BeToB A Ka)XJA0ro MHUKCENST — OIMMCHIBAET €ro
BUAMMOE MOJIOKEHUE B cucTeMe koopauHaT X, Y U Z, KaKAbld [IBET COOTBETCTBYET OJHOW U3
ocell KoopauHaT. BOT Tak BBITIIAIUT KapTa HOpMAaJIEH:

[Touemy umenno tak? - [TotoMmy uTo ms e€ moiydeHust norpedoBanoch caenats UV-
Pa3BEPTKY, T.€. OCYIIECTBUTHh PA3BEPTKY MOBEPXHOCTU TPEXMEPHOUN (PUTYpHI HA TIIIOCKOCTH (KaK
U 3a4eM ATO JEeNIaeTCsl CMOTPUTE B CIEAYIOLIEH CTaThe, MOKa Ha 3TOM 3a0CTPSTh BHUMAHUE HE
Oynem).

Tak, orcraButh. @oKyc yaaincs He MOIHOCTHIO. [Touemy? Bo-mepBbIX, MIOTOMY 4TO B
CJIOKHOM (purype OBLIIM HCKPUBJICHBI OOKOBBIC TPaHU, U CYIIIECTBEHHO. A Ha MPOCTOM KyOe OHH
ocranuch Ha Mecte. Ecin Obl OHM OBUIM CKPYIVIEHBI UM HCKa)KE€HBl MPUMEPHO (HO TOJBKO
MPUMEPHO) TaK K€, KaK y BBICOKO TOJUTOHAILHON (UTYpHI, KapTa HOpMaJel cMOTpenach Obl
HaMHOTO 0oJiee yOeIuTeIbHO.

Kpome Toro: JiyHkM Ha TpaHsAX BBICOKO IMOJIMTOHANBHON (PUTYpHI CIUIIKOM TIyOOKHE.
KapTbl HOpManeil xopomu s TOro, 4ToObl UMUTHUPOBATH HEOOJBIIKE IIEPOXOBATOCTH, a HE
riyOOKHe PBITBUHBI Ha IUIOCKOI MOBEPXHOCTH. boiiee Toro, eciam mOBEpXHOCTh C HAJIOKEHHOM
KapToil HOpMaJiel OKa3bIBAaeTCs M0/ OOJILIINM YIJIOM K 3pUTeNo (KaK Ha WILTIOCTpaluu), oOMaH
CTaHOBUTCA oueBHJIeH. OMIATh-TaKu: KapTa HOpMaJlel MO3BOJISIET SKOHOMUThH Ha MOJUTOHaX, HO
JIUIIb IO U3BECTHOTO Ipeena.

4.Hacrpoiika patoueii cpeabl 3ds Max

Hacrpoiiku naTepdeiica 3d max HEOOXOUMBI I TOTO, YTOOBI KaXK/IbIi MOJIH30BATEIb
MOT' TIOJIHOIICHHO pa0oTaTh B Iporpamme, 0e30 BCSKMX HeynoOcTB. Takke 3TH HacTpOHKH
MO3BOJIAIOT JIeNlaTh pabodylo cpeny Takoi, Kak ymoOHO KakJOMy 4YeJOBEKy, IepeMelnaTh
OTAeNbHbIE paboyHMe HSJIEMEHTHl, MEHATh UX CTWIb M Jpyrue (QYHKIHH, O KOTOPBIX MBI U
pacckaxeMm B 3TOU TeMe, KoTopast Ha3biBaeTcs: Hactpoiiku unrepdeiica 3d max.

Wtak, mo ymonuaHuio pabodyas cpeJa HACTpPOCHAa YHHUBEPCAJIbHO M CTaHAAPTHO,
HEKOTOpble (DYHKLMHU, KOTOpbIE BBIJBUTAIOTCS IO YMOJYaHHMIO Ha MEpBbIA paboumii miaH,
MPAKTUYECKU HE BOCTpeOOBaHbI NMpH paboTe U co3laHuM 00beKkTOB. [l 6osiee KOMPOPTHON U
yI00HOH paboThl UX HYXHO OTKJIIOYUTh, YTOOBI OHM HE MeEIIaau J00aBiATh JEHCTBUTEIBHO
Heo0X0AUMbIe (PYHKIINU.

Hacrpoiiku unrepdeiica 3d max Mbpl HauHEM C OTKIIOUEHHs MojenuHra. J{is toro,
YTOOBI OTKIIIOYUTH 3Ty (YHKIHIO, HEOOXOJMMO B JIeBOM YacTu HHTepdeiica OTKIIOYUTH
nukrorpammy GraphiteModelingTools, u 3To¥ ¢yHKIIMU B paboyeii 001acTH HE CTaHeT.

CrenyronM IMaroM HYKHO OTKJIIOYHTh TPEK aHUMAIMIO, KOTOpas MO YMOJIYaHHUIO
pacrionaraercsi B HIDKHEW dacTH paboueil obimacTu. DTOT Tpek He BOCTpeOOBaH, a JIMIIHEe
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MPOCTPAHCTBO 3aHUMAET JOBOJIbHO MPWINYHO. [J11 TOTro, 4TOOBI €ro OTKIIOYHUThH, HY>KHO BOUTH
BO BKiIaaKy Customize, KOTopasi HAXOJUTCs CBEpXy uHTepdeiica, HaxoauMm ¢pynkuuio Show Ul n
caumaem ¢uiaxxok ShowTrackBar. biiarogapst 5ToMy okHa ctanu OoJIbIIIe.

Hacrtpoiiku wunTepdeiica 3d max mnpeanojaraloT TakKe YMEHbBIICHHE KHOIOK
MHCTPYMEHTOB, Onarojaps 3TOMY MPOCTPAHCTBO TOXE 3HAYMUTENBHO yBenwmuuTcs. s Toro,
9TOOBI 3TO CAENaTh, TAKXKE HYKHO 3aliTH BO BKiIaaky Customize, 31ech HAWTH (QYHKIHIO
Preferences u cHATH (uiaxok yBeIM4YEHUs] KHOIIOK MHCTpyMeHTOB. HaxaB ok, Bbl cornamaerech
C TE€M, YTO HOBBIE HACTPOWKH BCTYIIST B CHITY ITOCIIE TOTO, Kak BbI mepe3amyctuTe nporpammy.

Hanee [u1s Tor0, YTOOBI MI3MEHHUTH HACTPOIKK MHTEpdeiica 3d max HYyKHO OTKPBITH KyO
HaBuranuu. HakumaeMm mpaBoi KHONKM MBIIM, 3axoauM Bo Biiaaky Configurat. B
MOSIBUBILIEMCSI OKHE HEO0OXO/JMMO TOCTaBUTh CaMblii MAJICHBKUH, M3 NpEIIaraeMbIX, pa3mep,
YCTAHOBHTH IPO3PAYHOCTBIO, paBHYIO HYIO. Terepb KyO MOSIBUTCS B aKTUBHOM OKHE IIPH
HaBE/ICHUH MBIIIKA B YTOJL.

Hacrtpoitku wunTepdeiica 3d max KOCHYTCS W €IUHHI] W3MEPEHMs, OHU JIOJDKHBI
COBIAJATh Ul TOTO, 4YTOOBI padoTa 3aBepLINIACh KOPPEKTHO. J{JIsl 3TOr0 HY’)KHO BOMTHU B 3Ty ke
BKi1agKy Customize, BoiOpats UnitsSetup. B mosiBuBIIemMcsi 0kHe HYKHO BbIOpaThb MUJUITUMETPbI
Y MHTEPHAIIMOHAI.

Pekomennyercss craBuUTh TeMHBIM uHTepdeiic. Cunraercs, 4ro paboTas ATUTEIBHOE
BpeMsi B TIpOrpaMMe B TEMHOH I[BETOBOW raMMme Hambosiee KoM(opTHA, TIOTOMY YTO OT TEMHBIX
L[BETOB MEHbIIIE YCTAIOT IJIa3a.

1.2 Jlexknus Ne 2 (2 yaca).

Tema: «Co3aanue npocTbix 00bEKTOBY
1.2.1 Bonpocskl JieKIum:

1.Co3nanue cTaHJapTHBIX TEOMETPUIECKUX 00OBEKTOB
2. I1puMUTHBBI

3.Beienenue u tpanchopmarys oObEKTOB

4.Bp100p cUCTEMBbl KOOPAMHAT U TOUKHU BPAILICHUS

1.2.2 KpaTkoe cojep:kaHue BOIPOCOB:

1.Co31aHue CTAaHAAPTHBIX TeOMeTPUYECKUX 00bEKTOB

Kaxnas cuena B 3ds Max cocToUT U3 ONpelesIeHHOro Habopa TpeXMEpHBIX
reOMEeTPUYECKUX 0O0BEKTOB. BoblIyI0 4acTh 3TUX 0OBEKTOB MOKHO BHJIETh B KaJpe, APYyrue -
Clly’KeOHbIE - 0OBEKTHI B KaJipe HE 0TOOPaXKaroTCsA, OJHAKO BJIUAIOT Ha TO, KaKk OyJeT BBIIVISAAETh
cueHa B 1enoM. CiykeOHbIMM OOBEKTaMM SBIISIIOTCS, HAalpuMep, HMCTOYHMKM CBeTa H
BUpPTYyaJbHbIE Kamepsl. Kak npaBuiio, Ha nepBoM 3Tane padoThl Haj ClieHOM Max BBINOJIHSETCS
MOJICIUPOBAHUE TE€OMETPUM CLEHBl, TO €CTh CO3JaHue, MOIUGHUKAIMsI M TpaHChOopMaLus
cocTaBisoIMX €€ 00bEeKTOB. B KadecTBE OCHOBBI IPH MOJICIMPOBAHUM YaCTO HCHOJIb3YIOTCS
IIPOCTbIE F€OMETPUYECKUE OOBEKThl — MPUMMTHUBBI. BOJIBIIMHCTBO 00BeKkTOB Max sBIAIOTCA
napameTpuieckuMu. @opma TakuxX 00BEKTOB 3aBUCUT OT COBOKYITHOCTH I1apaMeTpPOB, 3HAUEHUS
KOTOPBIX 3aJlal0TCsl MPH CO3JaHUU OOBEKTa U MOTYT OBbITh BIOCJIEIACTBUU CKOPPEKTHPOBAHBI.
[epeiiaute B manenu komang Ha crpanuiy «Create» («Co3naTb»).

B mnoxarpynne komana «Geometry» («l'eoMeTpHs») OTKpOMTE CHHMCOK KaTeropHi
06a30BbIX OOBEKTOB W BblOepure B crmucke sieMeHT «StandardPrimitives» («CranmapTHble
MIPUMHUTHUBBI» ).

B rpynny craHgapTHBIX NPUMHUTHUBOB BXOAAT MPOCTEHIINE reOMeTpuYeckue 0OBEKTHI,
Takue, Kak «Box» («immk»), «Sphere» («Cdepa»), cMmoaenupoBaHHas HaOOpOM IUIOCKUX
4eThIpeXyroibHbIX rpaneil, nmm «Cylinder» («uaunampy).

B a1y ke rpynmy BXOAAT KIACCHMYECKHM sl KOMIIBIOTEpHOW rpaduku npumep —
«Teapot» («Yaitnuk») u «Plane» («II10OCKOCTB») — MPSIMOYTOJNBHBIN JJIEMEHT IUIOCKON
MIOBEPXHOCTH.



Haxxmure xHonky «Cylinder».

Tenepp mporpamMMa HaxOJUTCSI B PEKUME NOCTPOEHUS LMWIMHAPOB. B manenu xomann
OTOOpaXKAIOTCSl AIIEMEHTHI, MO3BOJIAIOUINE PEAAKTUPOBATH 0a30Bble MapamMeTpbl LWIMHIpPA -
panuyc OCHOBaHUS, BBICOTY M YaCTOTy pa30MBKHM MOBEPXHOCTU LWJIMHJPA HA TPaHH B Pa3HBIX
HaIPaBJICHUSX.

JUia co3naHus LMIMHpa HAaJI0 yKa3aTh 0a30BYIO TOUKY M 3a/aTh pa3mepsl. Packpoiite
paznen «KeyboardEntry» («BBoj ¢ Ki1aBHaTyphI»), HISIKHYB Ha €TO 3ar0JIOBKE.

3nech Bce He0OXOAMMBIE JAHHBIE MOYKHO BBECTH C KJIIABUATYPHI.

B arom ciiyuae mocrne 3amosiHeHUs Bcex mosei pasnena «KeyboardEntry» («BBog c
KJIaBUATyph») HEOOXOJUMO JJIsl 3aBEPLICHUS IOCTPOCHUS 00bEKTa HaXKaTh Ha KHOMKY «Create»
(«Co3znatp).

Opnako yallle MCHOJb3yeTcs ApPYyroil crnoco® — 3agaHue HEOOXOJUMBIX 3HAUYEHUU C
MTOMOIIBIO MBIIIN, B UHTEPAKTUBHOM pexume. TOUKM yKa3bIBalOTCS B OJHOM M3 OKOH BHJIOB,
mpuueM BbBIOOp BHUAA aBTOMATUYECKH ONpENENseT, KaK IOCTPOEHHBIH OOBEKT OyneT
COPUEHTHPOBAH B MPOCTPAHCTBE CLEHBI. [110CKOCTh KOOPIMHATHON CETKH, 0TOOpaxkaromascs B
OKHE BBIOPAHHOTO BUA, OYJET ONMOPHOI MIOCKOCTBIO CO3JaHMs 00BEKTA.

ba3oBas TOouka 00bEeKTa IpU MHTEPAKTUBHOM YKa3aHUHM OYIET JiexkaThb B OIMNOPHOU
mwiockoctu. [ numumHApa ©6a30BOM TOUYKOM SIBISIETCS LIEHTP OKPYXHOCTH OJHOTO U3
ocHoBaHu#. [I]eT4oK J1€BOI KHOMKOM MBIIIN YKa3bIBAET 0a30BYIO TOUKY, TIEPEMEIICHHE Kypcopa
C HQXXKaTOW KHOIIKOM 3aJaeT paJuyc OCHOBAHHS.

[Iepemenienne MBIIIKA C OTIYIIEHHOW KHOIIKOM M BTOPOW HIEIYOK ONPEIEISIIOT BBICOTY
HWIHH]IpA.

[Ipu moctpoenun oObekTa B okHe «Perspectivey («llepcmextuBa») omopHO# OyaeT
IJIOCKOCTh, COOTBETCTBYIOIIAsl HYJEBOMY 3HAUYEHHUIO KOOpPAUMHATBI Z B OCHOBHOM cHCTEME
KOOPAMHAT MPOCTPAHCTBA CLIEHBI. DTY INIOCKOCTh HAa3bIBAIOT TAKKE IJIOCKOCTHIO IPYHTA.

Jliis BbIXOAa U3 pexuMa co3JaHusl 0ObEKTOB 33JJaHHOTO THIIA HAJI0 MEPEeKITIOUNTHCS Ha
IOpyryto omepanuio. Takke A BBIXOAA U3 PEeXMMa CO3JIaHUS OOBEKTOB HICIIKHUTE IPaBON
KHOIKOM MBIIIY B aKTUBHOM OKHE BU/JA.

[Tocne Toro, kak OOBEKT MOCTPOEH, MOKHO M3MEHUTH €ro 0a3oBbIE MapaMeTphl, IS
aToro nepeiaure Ha crpanuity «Modify» («MoauduiupoBatsy) aHeaIn KOMaHI.

3/1ech MOKHO MU3MEHSTH MapaMeTpPhl BBIJICJICHHOTO B JAHHBIII MOMEHT 00bEKTa.

2.1IpuMUTHBBI

N3ydyeHrne npUMHUTHUBHBIX OOBEKTOB 3TO OJ[HA U3 MEPBBIX BEIIEH, KOTOPYIO BbI JOJKHBI
OCBOWTH Ha MEpBbIX marax. s yero BooOIie 3T0 HYyXHO, cipocute Bbl. [loueMy Henb3s cpazy
MEePeNTH K U3YYCHUIO CIIOKHBIX TEXHUK MOJICIIUPOBAHUS, TEKCTypUpOoBaHus U TA. Kak B pucynke
U3 MPOCTHIX OOBEKTOB CO3JAIOTCS CIOKHBIE PEATUCTHUHBIE KAPTUHBL, Tak U B 3d — U3 MPOCTHIX
MPUMHUTUBOB  CO3/AIOTCS  BBICOKOJAETATM3UPOBAHHBIE  CIEHBI, KOTOpPhIE MaKCUMAJIbHO
MpHUOIHKEHBI K peallbHOCTU. B MOJenMpoBaHUM KakK ¥ B KJIIACCMYECKOM PHUCYHKE BCETr/Ia HYXKHO
HA4YMHATDH C (POPMBI.

Bce mpumutuBel pacnosnoxensl Ha maHenu Command Bo Bkiaake Create. Hac
uHTepecyeT camas mepBast kateropusi Geometry (I'eomerpusi). IlomuMo 3TOrO 37€ChH TaK ke
pacnonoskensl kateropuu Shapes (®opwmsbr), Lights (Mctounuku ceta), Cameras (Kamepsr),
Helpers (BcnomorarensHbie 00bekThl), SpaceWarps (HMCKpHUBICHHS MPOCTPAHCTBA), Systems
(Cuctemsl). Ob6vexmbl makice MONCHO cO30amb U3 0cHosHo20 mento Create.



BKNRoKA CREATE

YT EED

GEOMETRY %
0&d

Standard Primitives X

Object Type

Name and Color

KATEroPUmM

MopxATErOPYA

MPUMUTUBbBI

Kareropuss Geometry conep>kut OOJIBIIIOE YMCIO CTaHIAPTHBIX OOBEKTOB, W UYTO OBl

CO3J1aTb OJJUH U3 HUX HYKXHO ITPOCTO BI)I6paTI) Ha3BaHUE 00BEKTA U KIIMKHYTH B OKHE ITPOCKIINH.

s mpumepa naBaite coznmaaum Sphere. Korma Bel BeIOEpUTE STOT 00BEKT, TO Cpasy

HacTpoiikamu Sphere:

BbisPAHHLIV

nPUMANTUB

Wma osbEKTA

METOQ
CO30RHNA

MAPAMETPLI
OEBLEKTA

& & @ Val

OG < &
[Standard Primitives  ~]

- Object Type
AutoGrid

Cone

Pyramid

Plane

- Name and Color

Sphere001 ] P
LUBETR
Creation Method
Edge ® Center
Keyboard Entry
Parameters
Radius: 0,593m PRAQUNYC
Segments: 32 KON-BO CErMEHTOB

Vv Smooth

Hemisphere: 0,0

e Chop Squash

Slice On

CO30RAHME NONYCPEPDI

3aMeTuTe, 4To B HIkHEeH dactu Command NOSBUIUCH €I1€ HECKOJbKO Pa3BOPAaYMBAIOIINXCS
naHenel. B aTux maHensx HacTpamBaroTcs nmapaMmeTpsl 00bekTa. Huxke nokasano nzobpaxeHnue ¢

Bo Bkimagke NameandColormosxHo nepeMMeHOBaTh OOBEKT (UTO OUEHb PEKOMEHIYIO

IIOCTOAHHO I[eJ'IaTB) U IIOMCHATH LIBET OTO6pa)KCHI/ISI B OKHax HpOCKHHﬁ.
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http://soohar.ru/wp-content/uploads/2011/06/2011-06-21_121843.jpg
http://soohar.ru/wp-content/uploads/2011/06/2011-06-21_124512.jpg

Bo Brmagke CreationMethoduactpanBaercsi, U3 Kakoi TOYKH OyJeT CO3/aH OOBEKT.
JIu6o u3 nentpa (Center), Tub0 pacTaruBaTh OT OJHOTO Kpas 1o apyroro (Edge)

Bxnanka ParametersorBeuaeT 3a HaCTpOUKY pajilyca U KOJIMYECTBO MOJUToHOB. Hinke
Ha PUCYHKE IMO0Ka3aHO KaK KOJMYECTBO IOJIMTOHOB BIIUSICT HA ACTAIM3AIMIO OOBEKTA.

Si2 NOMMroHoB S0 MONUroHoB

SEGMENTS: 32 SEGMENTS: 10

[MTapamerp Smooth mo3BossieT BKIIOYATH \ OTKIIIOYATh CTIIQ)KUBaHUE O0BEKTA!

[ToMmuMO 3TOrO CTOMT OTMETUTh, YTO y KaXJOro TMPUMUTHUBA €CTb CBOH
JOTIOJTHUTEIBHBIC BKJIQJKH M TapamMeTpel. B Hamem ciydae 3to mapametp Hemisphere. 3nmech

MOJXXHO CO314aThb nonyccbepy.

Yro Obl B pJanbHEHIIEM IMOMEHSTH HapaMeTphl CO3/JIaHHOTO OOBEKTa, HYKHO €ro
BbIOpaTh U nepeitu Ha BkiIaaky Modify manenn Command.

7 & e3>

Cdepa

Modifier List '

3.Bbiaesienne u Tpancgopmanus 00bEKTOB
Kak mnpaBmio, s TOro 4YTOOBI BBINOJHUTH KAaKHE-TO JEHCTBUA C OJHUM WIIH
HECKOJIBKUMHU 00BEKTAMHU CLIEHBI, HAJJ0 MPEABAPUTENBHO BBIICIUTh UX. IS mepexosa B pexxum
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http://soohar.ru/wp-content/uploads/2011/06/2011-06-21_153805.jpg
http://soohar.ru/wp-content/uploads/2011/06/2011-06-21_132142.jpg
http://soohar.ru/wp-content/uploads/2011/06/2011-06-21_133842.jpg

BbI/IeIeHUsI 00BEKTOB HaXMHTE KHOMKY «SelectObject» («BbpiOpaTte 00bEKT») IJIaBHOW MaHeNn
WHCTPYMEHTOB.

Jliis BBIIETIeHUST 00BEKTa HA/IO MOJABECTH K HEMY Kypcop — TakK, YTOOBI Kypcop MPUHSII
(hopMy MepeKpecTbs — U MIETKHYTh JICBOW KHOIIKH MBIIIIH.

BrigeneHHbIii 00BbEKT OTIIMYACTCS OT HEBBIJICICHHOTO OCNbIM IIBETOM KapKaca WA
orpaHuuyuBaerca Oesoil rabapuTHON pamkoil. Beiaenenue creayomero O0ObEKTa CICHBI
OTMEHSIeT Tpenpiaymuii BbiOOop. UToObI 100aBUTH K BBIOOpPKE HOBBIH OOBEKT, HE YIS
npeAbIyIre, HAJ0 YACPKUBATh B MOMEHT YKa3aHus kiapuiry <Control> Ha kiiaBuarype.

Jis ynanmenuss oObeKTa U3 BBIOOPKH WCIIOJIB3YeTCS YKa3aHWE C HAXKATOW KIABUIICH
<Alt>,

JIJiss  OJTHOBPEMEHHOTO BBIJICICHUST HECKOJIBKHX PACIOJIOKEHHBIX PSAIOM OOBEKTOB
MOXHO yKa3aTh KypcOpOM MPSIMOYTOJIbHYIO PAMKY, B KOTOPYIO 3TH 0OBEKTHI MOTIAA0T.

Brinenenue pamMkoil ©MeeT Ba pexuMa — CEKyIlas paMKa M OXBaThIBAIOIIAs paMKa.
[TepexntoueHne peKMMOB MPOU3BOJUTCS KHOIKOW TJIABHOM IMaHEIW WHCTPYMEHTOB. Ecnm 3Ta
KHOTIKa HE Ha)kaTa, TO JJIs BBIJIEICHUS OOBEKTa JOCTAaTOYHO, YTOOBI B BBIJCISIIONIYIO PaMKY
morasna XoTsi Obl yacTh oObekTa. Eciam kHOmKa Haxkarta, TO JJiA BBIJIEICHUST 00beKkTa TpeOyeTcs
LIETTUKOM OXBATUTh €r0 PAMKOH BBIJICTICHUSI.

B mento «Edit» («IIpaBka») ecTb psia KOMaHH, MOJE3HBIX NMPU CO3JAHUH BBHIOOPKHU.
Packpoiite menro «Edit» («ITpaBkay).

Komanna «Selectlnverty («/HBepTHpOBaTh BBIIEIEHUE») 3aMEHSIET BBIOOPKY Ha
00paTHYI0, B KOTOPYIO BXOJSIT BCE HEBBIJCIICHHBIE TTPEXKIE 0OBEKTHI.

Komanna «SelectAll» («Beiaenuts Bcey) BIOUpaeT Bce OOBEKTHI CIIEHBI.

Komanpna «SelectNone» («Het BbiieneHus») OTMEHSIET TEKYILYIO BEIOOPKY.

B nocratoyHO Harpy)KeHHBIX JETAISIMH CIleHaX OBIBaeT yJ0OHO BBIOMpATh OOBEKT IO
€ro YHHKaJIbHOMY HMeHU. HakMuTe B TJIaBHOM MMaHeId HHCTPYMEHTOB KHOTIKY «SelectByName»
(«BbI1OpaTh IO IMEHNY).

Bri6epuTe 11e19KoM MBIIIY OJIUH U3 3JIEMEHTOB CIIUCKA.

VnepxkuBass Haxkarod wimaumy <Control> Ha KiaBuatype, MOXXHO BBIOMpaTh
HECKOJIBKO DJIEMEHTOB CIHCKa, MOCJIEI0BATENIbHO IIEIKas Ha HUX JIEBOM KHOMKOM MbImH. J{is
BBIJICIICHUS] OTMEUCHHBIX B CIIMCKE 0OBEKTOB HAXKMHUTE KHOTIKY «Select» («Bb1Opathy).

Knomnka «SelectionLockToggle» («Pexxum OJIOKMPOBKH BBIOOPKH»), PACIIOJIOKECHHAS B
CTaTYCHOM CTpOKe, TIO3BOJIIET NPEJOXPAHUTh CAETAaHHYI0 BBIOOPKY OT CIy4ailHOro
cOpacbiBaHMs Wi U3MeHeHus. Eciy HaxkaTh 3Ty KHOIKY, BblIEJI€HHE OOBEKTOB MPH MOMOIIU
MBIIIIM CTAHET HEBO3MOYKHBIM.

Juisa  kaxgoro oOBeKTa CIEHbl MOXHO 3a/aTh IOJOXKEHHE W OpPUEHTALUI0 B
MIPOCTPAHCTBE CIICHBI, a TAK)KE€ MaclITad - yBeIWYCHHE WM yMEHBIICHHE BUIUMBIX Pa3MepoB
o0BeKTa BIOJb KaXKI0M KOOpAWHATHOU ocH. Onepaluy U3MEHEHUs TOJOXKEHUS, OPUEHTALUU U
Macmtaba oObeKkTa HasbiBalOTCA TpaHchopmarusMu. [l BbIMOMHEHUS TpaHchopMaluu
nepeMeneHuss HaxxMmure KHOMKY «SelectandMove» («BblOpaTh U mepeMecTuTh») B TIJIABHOM
MaHEeJIU UHCTPYMEHTOB.

[IporpamMma mepeiiier B pe>KuM BhIACTIEHUS U niepeMenieHus. Bo Bcex okHax MpoeKiuii
MOSIBJISIETCSI U300PaKEHUE CBS3aHHBIX C BBICIIEHHBIMH 00bEKTaMU KOOPJMHATHBIX OCEH.

OO0bekT (umu Habop 0OBEKTOB) MOXKHO TMEpeMelaTh CTPOTO BIOJIb OJHOW M3 JaHHBIX
OCEH, €CIIM HayaTh JIBUXKEHUE C HAXKATOM JIEBOM KHOIIKOM MBIIIN OT KOHIA 3TOM OCH.

AKTHBHasi OCb, TO €CThb OCb, OIPAaHMYUBAIONIAsl HANpaBJICHUE ABM)KEHUS, BbIJEIICHA
KENTHIM [IBeToM. Ecniu B Havasne IBMKEHHS TOMECTUTh Kypcop MEXKIY IBYX Ocel — Tak, YTOOBI
MEXIY OCSAMHU TOSIBUIJICS 3aKpallleHHBIH KENThIH KBaJpaT, MepeMelieHne OyAeT OTrpaHHYeHO
COOTBETCTBYIOIIEH MIIOCKOCTHIO.

MoXHO TOYHO 3aJaTh BEIWYHMHY CMeEIIeHUS OOBeKTa M0 KaKIOW U3 OceH,
BOCIIOJIb30BABIINCH CHEIUATBLHBIM OKHOM BBOJA. JTO OKHO BBI3BIBAETCS HAXKATUEM Ha KIIABUIILY
<F12> na xnaBuatype. Taxoke ais BbI30oBa 3TOro okHa Boinute B MeHIO «Edity («IIpaBka») u
BbIOepuTe KoMaHy «TransformType-In...» («BBox 3HaueHuit TpanchopmMaumy).
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AGCOMIOTHBIE KOOPAMHATHI 0a30BOM TOYKM OOBEKTA 33JalOTCS B JICBOM YacTH OKHA, a
MpUpaIEeHUs] KOOPAMHAT — B IIPABOM.

3akpoiiTe OKHO, H)KaB HA KPECTHK B €0 MIPABOM BEPXHEM YTIIy.

Jns Toro 4toOBl M3MEHHTh OPUEHTALUIO0 OOBEKTa B IPOCTPAHCTBE CLEHBI, HAJIO
IIOBEPHYTH €r0 BOKPYI' OJHOM MM HECKOJIbKMX KOOPAMHATHBIX oceil. I mepexona B pexuMm
BpaleHus HaxMuTe KHOTIKY «SelectandRotate» («BpIOpaTh 1 MOBEPHYTHY).

B pexxume BpaleHus B KaKIOM U3 OKOH BUJOB OTOOPaXKAIOTCS TPH LIBETHBIX AYTH.

Hanpasnenue BpaimieHusi 3aBUCHT OT TOTO, Kakas M3 Ayr OyIeT mepeMeniatrbes IMpH
MTOMOIIIX MBITIIH.

Kak u B ciydyae ¢ mepeMelieHHeM, yroj IOBOPOTa BOKPYI KaKJIOM M3 OCEH TaKXKe
MO>KHO 337]aTh TOYHO.

JUis pacTsDKeHUs WM CKaThusl O0beKTa MepedauTe B pPEXHM MacIITaOUpOBaHHS
«SelectandUniformScale» («Bb160p 1 0JHOpOIHOE MaCIITAOMPOBAHKE ).

B nmanHOM pexuMe Ui BBIIEIEHHOTO OOBEKTa TaKKe O0TOOPaXKaroTCs OCH KOOPIHMHAT,
OTHOCHTEIIEHO KOTOPBIX MOKHO BBITIOJIHSATH MAaCIITaONPOBaHUE.

[Ipu nmepeTackuBaHWM yKa3aTessl MBIIIN BBEPX MAcIITad OyAeT yBEINYMBATHCS, BHU3 —
YMEHBIIAThCSA. B 3aBUCHMOCTH OT TOJIOKEHHSI Kypcopa B Hadajle NepeTacKMBAaHUs M3MEHEHUE
Macitaba o0bekTa Oy/ieT OrpaHMYEeHO aKTUBHON OCHIO, MM aKTUBHOM TIJIOCKOCTHIO.

Taxke MacmTaOupoBaHHE MOXET BBITIOJHATHCS MPOMOPIIMOHATBFHO TI0 BCEM TPEM
KOOpAMHATAM, JJISl 3TOTO MEepeTacCKMBaHUE HY)KHO HAYMHATH OT IIEHTPa OCEH.

KoMOuHammss no3uIMOHUpPOBaHUsS, BpalleHuss U MacmTaba oOBEKTa Ha3bIBAETCS
MaTpHIeH TpaHchopMaIy 00bEKTa.

4.Bp100op cucTeMbl KOOPAMHAT U TOYKH BpPallleHUsI

Bce Tpanchopmarmu B 3ds Max BBIMOJHSIOTCS TPUMEHUTENBHO K ocsiM X, Y, Z
TEKyIIeH CHCTEMBI KOOpIHWHAT. BpIOpaTh, Kakas HWMEHHO CHCTeMa KOOpAWHAT Oyner
HCIIOJIb30BaThCs, MOXKHO C IMOMOIIbI0 BhiMamaromero crmucka «ReferenceCoordinateSystemy
IJ1aBHOM MaHEI MHCTPYMEHTOB. PacKpoiTe 3TOT CIIUCOK.

CucremMa KOOpAWHAT, JKECTKO CBSI3aHHAs C MPOCTPAHCTBOM CIIEHBI, HA3bIBACTCS
«World» («Muposas).

Cucremnl «View» («Bum») m «Screen» («DxpaH») NPHUBSI3aHbI COOTBETCTBEHHO K
BBIOPAaHHOMY B aKTUBHOM OKHE BHJY U K TUIOCKOCTH, TApaJICIIbHON TNIOCKOCTH SKpaHa.

Cucrema «Localy («JlokanpHas») TpeaCTaBIsieT COOOM JIOKAIBHYIO CHCTEMY
KOOPJIMHAT BBIJICJICHHOTO OOBEKTA.

MakcumanbHyr0 THOKOCTH B pabote obecrieumBaeT komanma «Pick» («Ykazarey),
KOTOpasi TO3BOJISIET 3a(PUKCUPOBATH CHUCTEMY, CBSI3aHHYIO C OIPEICICHHBIM OOBEKTOM U
WCIIOJIB30BaTh €€ B JaJbHEHUIIIEM KaK OJIHY U3 CTaHJapTHBIX.

JIOKaJbHYIO CHCTEMY KOOPAMHAT YI0OHO MCIOJIb30BaTh ISl TpaHCPOpMaInii 00beKTa B
€ro COOCTBEHHOM JIOKaJbHOM IIPOCTPAHCTBE, OCOOCHHO B CiIyyae, KOT/Ia JIOKAJbHBIE OCH
KOOPJMHAT PAacCIOJIOKEHBI OTHOCHTEIHHO MHPOBBIX IMOJ YIJIOM, OTIMYHBIM 0T 90 Tpamycos.
Cucremy KOOpAMHAT, OMpeNeNieHHYI ¢ mnomomibio koMauasl «Pick» («Ykazatb») MoOXHO,
HampuMep, UCTOIb30BaTh IJIs TOrO, YTOOBI MOBEPHYTh OJAUH OOBEKT OTHOCUTENILHO JIOKATHHON
CUCTeMBbl KOOpAMHAT aApyroro. Eciu ke Hajo BBINONHUTH TpaHCHOPMAIIMIO OTHOCHUTEIHHO
MPOU3BOJLHOM CHUCTEMBI KOOpIAMHAT, yAO0OHO HCIOJIb30BaTh BCIIOMOTATENbHbIE ((PUKTHUBHBIC)
00BekThI, coOpanHble Ha crTpanune «Create» («Co3maTb») TaHENW KOMaHA B MOATPYIIIE
«Helpers» («ITomoutaukm»). Otkpoiite noarpynmy «Helpersy.

Hampumep, coznanue o0bekta «Point»y («Touka») u mociemyromiee BHITOTHEHHE IS
Hero koMauzab! «Pick» mo3BossieT 3a1aTh TOUKY Hayalla KOOPIMHAT HOBOM CHCTEMBI.

N3mennth HampaBieHHWE OCEH MJaHHOW CHUCTEMBl MOXHO, BBITIONHAS BpalleHUE
MOCTPOCHHOM ToukH B pexume «SelectandRotate» («BbiOpaTh 1 OBEPHYTHY).

I[Ipy moBopoTe W MacmTabupoBaHWM OOBEKTa BAXKHO TNPABHIBHO YKa3aTh,
OTHOCHUTEIILHO KaKOW TOYKM OHH BBITIONHSAIOTCA. DTa TOYKA HA3bIBA€TCS IIEHTPOM BpAIICHUS,
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WIK IeHTpoM TpaHchopmanmu. s BeIO0pa meHTpa TpanchopMai HAKMUTE U yIep >KUBalTe
B TJIABHOW MaHENd HHCTPYMEHTOB KHOIIKY, KOTOpas HaxOIMTCS CIpaBa OT CIHCKa BbIOOpa
CUCTEMbI KOOPAMHAT.

B packpsbiBIeMcsi KHOIOYHOM MEHIO MOXKHO BBIOpaTh OJMH U3 TPEX BapHAHTOB BHIOOpA
neHrpa tpandopmaruu. Kak mpaBmiio, Mo yMOJYaHUIO B KauecTBE IEHTpa TpaHChOopManuu
00BEKTa UCTIONB3YETCS ero JoKalbHas Touka BpameHus (pexum «UsePivotPointCentery).

JlokanpHasg TOYKAa BpaAUICHUS SBIAETCA HAYAJIBHOM TOYKOM JIOKAJIbHOM CHCTEMBI
KoopauHaT oObekTa. [lojoxeHue 3TOM TOYKM OTHOCUTENILHO OOBEKTa MOXKHO HM3MEHSTh, IS
sToro mepeiaure Ha crpanmny «Hierarchy» («Mepapxusi») maHenmn KOMaHA, TAe HYXKHO
BKITIOUHTH pexuM «AffectPivotOnly» («I[IpuMeHSATh TONBKO K TOUKE BPAILICHHS).

Haxxmure wu ynepxkuBaiTe B TIJIaBHOM IIAHEIM MHCTPYMEHTOB KHOIIKY, KOTOpas
HaXOJUTCS CIIpaBa OT CIMCKa BbIOOpa CUCTEMBI KOOPAUHAT.

B pexume «UseSelectionCenter» («/cnonp3oBaTh LEHTp BBIOOPKH») B KayecTBE
oOlIero ILEHTpa BpallleHUS BBIACIEHHBIX OOBEKTOB HCIOJB3YEeTCd T'€OMETPUYECKUH LIEHTP
OTPaHMYMBAIOIIET0 UX rabapuUTHOTO KOHTEHHEpa.

B pexume «UseTransformCoordinateCenter» («Mcnonb3oBaTh Hadaao CHCTEMBI
KOOpJUHAT TpaHCc(hOpMallMn») LIEHTPOM BpAIIEHHs CIIY)KUT HadallbHasl TOUKa TEKYIIeH CUCTEMBI
KOOpJUHAT.

2. METOAUWYECKUE YKA3AHUSA
IO MPOBEJEHUIO MPAKTUYECKHNX 3AHSITAM

2.1 IlpakTuyeckoe 3ansaTue Ne 1 (2 yaca).

Tema: «3nakomcTBo ¢ 3Ds Max: IlepBoe 3HakomcTBO ¢ 3Ds Max; Co3naém cHeroBuka.»

2.1.1 3apanue nJs1 paéoThbl:

1. ITo3nakoMuThCs ¢ mporpammoii ¢ 3Ds Max

2. Co31aTh CHETOBUKA

2.1.2 KpaTkoe onucaHue NpoOBOAMMOT0 3aHATHSA:
3HakoMcTBO ¢ uHTEpdeiicom 3Ds Max neBaToli Bepcuu.
Pabouyas ob6nacTs pazbuBaeTcs Ha 4 OCHOBHBIX 00JIaCTH:

1 OkHa npoeKIuu

2. OcHoBHasl MaHeTb HHCTPYMEHTOB
3. ITanens Menro

4 KomanHple manenu
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B «maHenmn MeHIO» pPACIONOXKEHBI TPUHAALUATH PACKpBIBAIOMIMXCSA MeHI. KoMaHns
HEJIOCTYIHBIE Ul PabOThI C TEKYIIIMM BbIJICJIEHUEM OKPAIIECHBI B CEPHIH LIBET.

Ha «ocHOBHOI nmaHenn» MHCTPYMEHTOB PACHOJIOKEHBI Han0oJIee BaXKHbIE HHCTPYMEHTBHI.
Jln1st Toro 4yToOBI YBUIETh BCE KHONKM Ha MaHEH, pa3pellieHne dKpaHa J0JIKHO ObITh HE MEHee
1280x1024 touek. Ecnu ycTaHOBICHO MEHbIIIEE pa3pelieHHe, YaCcTh KpaHHUX KHOTOK HE OyneT
BUJHO. JIJIA POCMOTpPA CKPBITBIX KHOIOK HYXXHO IIOMECTUTH KypcOp B IIyCTOE IPOCTPAHCTBO
OCHOBHOM MaHENIN HHCTPYMEHTOB, KOrJa (opMa Kypcopa U3MEHUTCS Ha PYKY, [IepeTally NaHelb
MHCTPYMEHTOB BIIPABO WJIU BJIEBO.

«KomanyiHas naHenp» obGecrnednBaeT JOCTyN K OOJIBIIMHCTBY KOMAH[ MOJEIUPOBAHUS U
aHMMAalLlMY, a TAKKE K YIPABICHUIO OTOOpa)KEHUEM U PA3JIUYHbIM YTUIUTAM.

Teneps HaM HYXHO Hay4uTbCs pabOTaTh C OKHAMHU IpOeKUMH. [l Hayana Ipelarao
CO3/1aTh CTaHAAPTHBIA OOBEKT.

Bce 00bexkThl, KOTOpBIE SBISIOTCS CTaHIAPTHBIMM TE€OMETPUYECKMMHM (Urypamu,
nanpumep Box, Sphere, Ha3bIBatoTCS MPUMHUTHBAMHU.
g 3T0 HEeoOXoAMMO B KOMaHAHOM maHenu B 3akianke Creat HakaTh Ha KHONKY Box mocrne
4ero B BuAe Top HaXaTb JE€BOW KHOIIKOM MbIIIM B JIEBOM BEPXHEM YIUIy M PacTSIHYTb,
yZAEp>KUBask KHOIIKY MBIIIHA, OCHOBAHUE K IIPABOMY HUKHEMY YIILy.
Huxorna He co3naBaii 1 He peJakTUpyil OOBEKTHI B OKHE IIEPCIEKTHUBBI!
Tak, 00BEKT co3/1au, Tenepb nonpodyeM OCMOTpPETh €ro co BceX CTOpoH. [[ns 3Toro B OkHe
NEpCHEeKTUBBl HAJ0 HaXaThb KJIaBUIIY Alt M Ha KOJECHKO MBIIIM, YAEpPKHUBas MX, HAUMHAEM
BOJUTH MBIIIBIO TO BJIEBO, TO BIpPaBO. UTOOBI MpHONIMU3UTHCA K OOBEKTY U PACCMOTPETH €ro
noOImke Ha0 MPOCTO MOKPYTUTH KOJNECUKOM. UTOOBI IepeMeIaThes Mo ClieHe, HY)KHO MTPOCTO
Ha)XaTh Ha KOJECHKO U MOABHUraTh MBIIIKOM. UTOOBI MPOU3BECTH LICHTPUPOBAHUE HA OOBEKTE, TO
€CTb, YTOOBI BBIICJICHHBIH OOBEKT OBLI B CaMOM IIEHTpe BceX pabouMX OKOH HYXHO HaXaTh
KjIaBunly Z.

Hukorna He mbITalics ocMmaTpuBaTh OOBEKThI B JPYrMX OKHAaX, TOJBKO B OKHE
NIEPCIIEKTUBHI!

Ecnu BaM Hajj0 moMeHsATh BUJ OKHA, AonycTuM ¢ Front Ha Right Hy)kHO HaxaTh mpaBoi
KHOITKOH Ha ciioBe Front B IeBOM BepxHeM YIiIy OKHa U BeIOpath Views ->Right .

Teneps maBaif mompoOyem co3znaTh cHeroBuka! /I Hayanma HajO0 OYHUCTUTH CIEHY.
Cawmpblii ipocToii crioco6 — Haxats File u BeIOpath Reset.
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N3 yero cocrour craHAapTHBIA cHEroBUK? M3 TysnoBHIIAa - B KadecTBE TYJIOBUILA
coznaauM Sphere (cdepa), a eciu ObITH TOYHBIM, TO CO3AAUM TPH C(hepbl PacIoIOKEHHBIE APYT
HaJ JIpyromM; U3 Hoca — HOC caenaeM u3 oobekra Cone (KOHYC); Beapa Ha roJIOBE — 3TO Oyjaer
yCEUEHHBIN KOHYC, TO €CTh KOHYC y KOTOpOro otpe3anu octpeé. Hy uro, npuctynum.

Haunéwm coznanue cHeroBuka ¢ Tynosuina. s sroro B Bune Top co3naaum chepy.

[Tepeiiném B Bua Front m moaHMMEM €ro Kak MOKAa3aHO HAa PUCYHKE C MOMOIIBIO
uHcTpyMeHTa Move . UToObI OIHATH TOYHO 110 BEPTUKAIN HAJIO0 TAHYTh 3a CTPEIKY Y.

Jlanbiie HaM HamO co3/AaTh enié onHy cepy 4yTh MOMEHBIIE U PACIIONIOKEHHYIO TOYHO
HaJ iepBo# cdepoit. st pemenus 1aHHOM 3aja4K €CTh JIBa CII0co0a: MOKHO CO3/1aTh €€ OJIHY
chepy M pacroyioKHTh €€ Haj MEepBOH, a MOXKHO CKOTHMPOBATH IMEPBYIO M YMEHBIINUTH. MBI
noiéM BTOpPBIM crOcOOOM. YToOBI CKOMHMPOBAaTH OOBEKT €ro HaIo BBIICIUTH, BHIOPATH
MHCTPYMEHT MEepEMEIICHHUS

(Move) u ynepxuBas Shift nepeMecTuTh €ro B Hy’)KHOM HaM HallpaBJICHUH, @ HY’)KHO HaM €ro
nepeMeniaTh 1no BepTukanu. Korjga Thl OTIYCTUIIL JIEBYIO KHOINKY MBIIIH, MOSBUTCS OKHO, HA
KOTOPOM MpeJIOKaT BbIOpaTh THUIT KOMUPOBAHUSI.

Bapuanrtos Oyner Tpu:

1. Copy
2. Instance
3. Reference

Hac Oyner mHTEepecoBaTh TOJIBKO TEPBBIM BapuaHT, MOdTOMY, cMmeno HaxumaeM OK.
Teneppr HaM HaJO €ro YMEHBIIUTH. [IJIT ATOTO BOCIOJB3YeMCSi HHCTPYMEHTOM YMEHBIIICHHUSI.
Jnist Toro 9To0Bl YMEHBIIATh €ro MPOTIOPIHUOHATHHO, OJMHAKOBO CO BCEX CTOPOH, HaM HAJI0
TSHYTH 32 MAJICHBKUI TPEYTOJLHUK K IICHTPY.

[locne ymenbiieHus cdepbl €€ HagO OMYCTUTh HAa MEpPBBIA MIap, a TO TYJIOBHUIIE,

3aBHCILIEE B BO3JYXE ATO KaK-TO HE PEaTUCTUYHO
Te sxe nefcTBUS MPOJENbIBaeM C el OJHU IIapOM, KOTOPBIH y HAac OYIeT BBIMOIHITH (PYHKIHUIO
rojioBsl. B utore y Te6s 1075KHO MOJTYYUTHCS BOT TaK.
TynoBumie caenanu, Tenepp 3aiiMéMcs HOocoM. Kak Mbl yXe JIOrOBOPWIMCH, pOJb HOCa-
MOPKOBKHM OylleT BBINOJHATH KOHYc. Beibupaem o6bekT Cone B 3aknaake Create, mepexoauM B
Bu1 Front u coznaém konyc. CHauana ykas3blBaeTCs LIEHTP OCHOBAaHMS, IOTOM 33/1a&TCsl paauyc,
IIOTOM BBICOTA U O] KOHEIl 331aéTCsl painyc BEpUINHBI (€CIIU painyc BEPIIMHBI PAaBEH HYIIO, TO
3TO OOBIUHBIM KOHYC, eciu Oousbliie Hyls, TO 3Ta ¢urypa OyneT Ha3bIBaTbCid YCEUEHHBIM
KOHYCOM).

Konyc co3pmanu, HO ecnu Mbl OPUCMOTpUMCS B BuAe Top, TO yBHAMM, YTO HOC
pacroJio’)keH He TaM TJe HaM HaJlo, a €ClIM ObITh TOYHBIM, TO OH IPOCTO 3aphHIT B OEAHOM
cHeroBuke. /laBai

B xauectBe camocToATenbHONH pabOThl MOMPOOYH CO3AaTh CHETOBHKY BEIPO HA TOJIOBE,
€CJIM 3aXO0uellb CJIeNaTh PYUKy y BeJpa, TO BOCIOb3yics 00bekToM Torus.

CHeroBuKa MbI clieiaiy, TENEpb HA0 COXPAaHUTh Hally cieHy. Jljisg 3Toro Hajo BHIOpATh
File ->SaveAs BOUTh Ha3BaHKE CIICHBI M HAKATh KHOIKY Save (COXpaHUTb).

A d4ro nenatb, €CIM Thl XOYellb MOKa3aTh JIPYry, YTO Thl CMAcTEpHJ, a y HEro He
ycraHoBieH 3Ds Max? B srom ciaydaum Hamo OTpeAHEpPUTHh Hally cleHy. Penaepunr (wnu
BHU3yalM3aIlys) — 3TO MPOIECC MpeBpalleHHs Hallei CIeHbl B KapTUHKY. To ectb u3 3D
(o6béMHOTO M300paxkenus) B 2D (mpuBbIYHbIE HaM (OTKHU, KAPTUHKH U3 VIHTEepHEeTA).

UToOBl OTpEeHAECPUTH KAPTUHKY HAA0 TMEPEMECTHTh OCHOBHYIO MaHENh WHCTPYMEHTOB
BIIPAaBO U B CaMOM KOHIIE Ha&XaTh HAa KHOTKY C 3€JE€HBIM YailHUKOM. B mosiBUBIIIEMCSI OKHE, B
MIPaBOM BEPXHEM YIJ1y HAXKMH Ha TUCKETY (Save) u BbIOEpH MECTO Ky/a Obl Thl XOTEN COXPAHUTh
KapTUHKY.
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[Ipormecc BU3yanm3amuu MPOMCXOIUT B BUE, KOTOPBIM HA MOMEHT 3aIycka ObIJT aKTHBEH.
AxTtuBHOE OKHO B 3Ds Max BeIZieJIEHO KENTHIM IIBETOM.

3.1.3 Pe3yabTaThbl M BHIBO/AbI:

B PE3YIALTATE AAHHOI'O IMPAKTHYCCKOTO 3aHATUA MBI IO3HAKOMHIIMCH C OCHOBHBIMHU

aneMeHTaMu mporpammMel 3dMax, a Tak jke Hay4dHIIHCh CO3/1aBaTh MPOCThIC OOBEKTHI.

3.2 llpakTuyeckoe 3ansaTHe Ne 2 (2 yaca).

Tema: «Momaudpukaropsl. Noise, Lathe, Extrude. Boolean: UYrto Takoe
Mmoauduxarop; Moaudukarop Noise; Moaudpuxarop Lathe.»

3.2.1 3apanue a7 padboThI:

YrorakoemoqudukaTop
MoaudukaropNoise
Monaudukarop Lathe
Moaudukarop Extrude
Boolean

agkrwn e

3.2.2 KpaTkoe onucanue mNpoBOJAUMOIO 3aHSITHSA:

Yro Takoe MoaugukaTop

Moudukaropsl — 3T0 OYEHb BaKHbIE OOBEKTHI, KOTOPbIE IO3BOJIAIOT H3MEHATh
CTPYKTYpy M BHEUIHHMH BHJI 00BEKTOB. Mcrosib3ys paziuuHble MOAM(UKATOPBI, Thl MOXEIb
u3zeBaTbcs Haj OeHBIMU OOBEKTaMM Tak, Kak Tebe 3axouercs. Hampumep, Thl MOXKelllb B3Th
MallMHy U CMATh €€ Tak, Kak OyATO OHa BO uTO-TO Bpe3anack. Mmm cpenatb BMATUHY B
MeTaJUIMYeCKON OOLIMBKE OT yAapa KyJakoM U T.a. TyT BCE€ OrpaHMYMBAETCS, MOKATYH, TOIBKO
TBOeH (antazueid. Ho ectb nu MoaudukaTopsl, KOTOpble MpeAHA3HAYECHBI HE Ul U3/ICBATEIbCTB
HaJ 00BEKTaMH, a JUId UX CO3/IaHusl.

Bce Moaugukatopsl pacnonokensl B 3akianke Modify. Kaxaslii U3 HUX BBINOIHSET
CBOIO MOJIE3HYI0 (yHKIHI0. Ha MpoTspKeHUH BCero Kypcea Thl y3Haelllb MHOTO MOJU(UKATOPOB,
CETOJIH YK€ MBI IO3HAKOMHUMCSI C TPEMSI U3 HUX
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Monudguxartop Noise.

DTOT MOIU(PHUKATOP 3aLTYMIISIET TIOBEPXHOCTH. JIJIsl TOrO, YTOOBI JIydIlie MOHATH KaK 3TO
paboTaeT co3gamuM IUIOCKOCTh. [[st 3TOro HykHO mepeiTn B 3aknanky Create ' BbIOpaTh
00bexT Plane (mmockocts). Co3pmait 3ToT 00BEKT B Bue TOp Kak MOKa3aHO HA PUCYHKE.

w|A| &lem| T
[0 % @ o %

Standard Primitives A

I~ AutoBid

Box Cone
Sphere GeoSphere
Cylinder Tube
Tors Pyramid
Teapot Plane

[ NemeandColor |

[Planemi | |

VYV neé¢ ectp mapametpbl LengthSegs m WidthSegs. Ilapamerp WidthSegs oTBeuaer 3a
KOJIMYECTBO CErMEHTOB M0 IIupuHe, a mnapameTp LengthSegs oTBewaer 3a KoJHMYECTBO
CErMEHTOB MO0 JJINHE.

Ham Hago mocTtaBUTH KOJMYECTBO CErMEHTOB paBHbIM 200 IITYK MO JJIMHE U IIMPHUHE.
OTO HYXHO IS TOro, 4YTOOBI MOJM(PHUKATOP MOT HMCKPUBUTH TMOBEPXHOCThH, Ye€M OOJIbIIE
CErMeHTOB OyzeT y 00beKTa, TeM JIydlie OyaeT pe3yabTar

Teneps mpuMeHUM K 3TOM mIockocTr MoudukaTop Noise. st 3Toro Hy)KHO MEepenTH B
3aknaaky Modify m oTkpeiTh crnucok ModifyList. B mosBuBmemcs cnucke Haao HaWTH
MoupukaTop Noise ¥ BEIOpaTh €ro.

Y sroro MoaudukaTopa €cTh JBa OCHOBHBIX mapamertpa: Strength (Cuma) u ock
(HampaBiieHHE) B KOTOPOM, OyIeT MPOUCXOAUTh MCKakeHue. Eciu Tl co3gaBall IIOCKOCTh B
Bujie Top, To Tebe Hal0 yBEINYMBATH 3HAYECHHUSI 110 OCH Z.

OTOT MOAU(PUKATOP Yalle BCETO UCTONb3YIOT Ul CO3aHus JIaHAmadToB

Jly1g Toro, 4TOOBI CO3/1aHHas MOBEPXHOCTD cTaja 0O0JIbIIE MOX0XkKa HA TOPHYIO MECTHOCTb,
a He Ha XOJIMbI HaJI0 IOCTAaBUTh TaJIOUKY HANpoTUB napameTtpa Fractal.

REEERY
—
[Wodtertit -]

Plane

w8l @

Seed:m_ il
Scale:[T000 3|
[V Fractal
Foughness[00 3
lterations:[E0 3|
i~ Strength:
b [T
von 2
2 |

I Animate Noise
Frequency[025 3|

Phacai "4l
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Momu¢puxarop Lathe.

Jnist Toro 4ToOBI MOHSATH, 3a4eM HYXKEH 3TOT MOAU(HUKATOp, HaM HEOOXOIMMO
Oy/eT MO3HAKOMUTHCS C HOBBIM, HO OYEHb MOJIE3HBIM U BAXKHBIM JUIS MOICITHPOBAHUS
NOHATHEM. DJTO TMOHATHE — cruaiiH. CIlaifHOM MOXKHO MPOCTO CUUTATh JIMHUIO,
MPOXOISAIIYIO Yepe3 3alaHHbIE TOUKH.

Oror Momudurarop co3maér OOBEKTHl IMyTEM BpALICHUs CIUIAiiHA BOKPYT
IEeHTpambHOW ocH. [l Toro, 4TOOBI TpUMEHUTH Moaudukarop Lathe neoOxommmo
CO3/aTh CIUIAlH, WUMEIoNHi Gopmy cedeHus Oymymniero oObeKTa, a eciii ObITh TOYHBIM,
TO TIOJIOBHHBI OT C€YCHHUsI 00beKTa. J[yMar ypok MoMOXeT Tebe pa3oOparbcs ¢ XUTPOi
CUCTEMOM.

CymiecTByeT HECKOJBKO TpaBWJI CO3JaHHS CIUIaiHA I JaJIbHEHIIEro
npuMeHeHus MoaudukaTopa Lathe:

1. KpaitHue TOuUkM crutaitHa, TO €CThb IIepBasl W TMOCIEIHSS TOYKH,
JIOJDKHBI OBITH THUIIA

Corner (THITBI TOYEK OYIyT pACCMOTPEHBI HUXKE)

2. Kpaiinue Touku J0JKHBI OBITH HA OJTHOM YPOBHE.
Hagaii morpoOyem co3aatk crtakaH. J[ins sToro mepeiiaém k 3akmanke Create u
BBIOEpEM

Line (siunMI0)
Pa3zBepnyB okHo Front Bo Bech 3kpan (ropsiuas kinaBuina Alt+W) u, BKIIOYUB NPUBS3KY K
CeTKe, HAaUMHAEM PHCOBATh IIOJIyCEUCHHE)» OYIyIIero cTakaHa.
[TomydeHHOE ceueHHEe WMEeT CIHIIKOM YIioBaThble Kpas, a Ba3a JOJDKHA OBITh C
TUTaBHBIMH M3rHOamMu. TyT HaM U IPUXOIAT HA TOMOIIb Pa3IUYHBIEC THITHI TOYEK.
CymiecTByeT 4eThipe BUIa TOYCK:

1. Corner — yriioBble TOYKH
2. Smooth — To4kH, KOTOPbIC ABTOMATHYECKH CTIaKUBAIOTCS
3. Bezier u BezierCorner — TOUKHM ¢ KOHTPOJIHPYEMBIM CTJIaXKUBAHHEM

HaMm HyXHO KOHTpOJHMpYyEeMOE CTJIaXHBAaHHE, MO3TOMY MbI OyJeM HCIOJIb30BaTh THI
touek Bezier. To ecTh Bce TOUKH, T/Ie HY)KHO CIUIaUTh M3TUO HAJ0 nepeBectu B Tun Bezier. J{ms
3TOro HeoOXoauMo mepeltu B 3akianky Modify, HaxaTh Ha mitoc cieBa ot Line u BbIOpaTh
Vertex (Toukn).

[Tocne 3TOro Hy)XHO BBLACTUTH TOUYKM M HaXXaTh MPaBYK0 KHONKY MBIIIK Ha HuX. B
MOSIBUBIIIEMCSI MEHIO BBIOpaTh Bezier.

Ecnu Te1 BC€ caenan npaBuibHO, TO y TEOS MOTYYUTCS KaK Ha PUCYHKE.

| @] @@ T
—
Modifier List -

Bl Line
Wertex
Seament

= Spline

AR

[ Rendering ]/
ix Interpolation i
- Selection
fL AN :
Named Selsctions

Copy Pasle
I~ Lock Handles
& Alke Al

I~ frea Selection: [T 2]

I~ Segment End
Seleot By |

Display
I~ Showerex Numbers
I~ Selected Orly
Cel‘/'lqac, KaK TbI YK€ 3aMCTUJI, BCC TOUYKHU CTJIAKCHBI Oor 3HaeT KakK, 1 HaM MPECACTOUT 3TO

ucrpaButh. OT Kax0# Toukk Tuma Bezier mcxoasT mo ABe JMHUM C TOYKAMH Ha KOHIAX,
KOTOpBIE OTBEYAIOT 3a M3ru0 siuHuM. [lompoOyit mepeMecTHTh WX B APYrYyIO MO3UIUIO U ThI

19



YBUJIMIIb, KaK 3TO M3MEHHUT OYEpPTaHUs JUHHUU. Temeph cienail HyKHbIH TeOe n3rud

. Y MmeHsa
MOJIYYHIIOCH BOT TaK

@@ T|
Maodifier List -

B Line

e Verten

ree Segment
Spline

wiNlve =

P
Mamed Selections

Copy Paste

I Lock Handles
& pike Al

I~ hreaSelectione[0T 2

I™ Segment End
Select By... |

Display-
I~ Show Vertex Numbers
. L I™ Selected Only.
Teneps Harre ceueHue roToBo. Ilepexoaum B 3akimaaky Modify, otkpeiBaem ModifyList
" HaxoauM B crimcke Lathe

Jlanee HY»XHO BBIOpaTh OCh BpaleHus (y Hac 3TO X) U BeIOpaTh BbIpaBHUBaHME (Align)
o MuauMymy (Min)

Ecnu Baza momyumnoch 4€pHOM, TO 3TO O3HAYaeT, YTO OOBEKT «BBHIBEPHYT Ha
W3HAHKY».

UT0oOBI 3TO UCHPABUTD, HY)KHO IMOCTABUTH FAJIIOUKY HaIl

—

potuB FlipNormals
w2 2@/ @ T
[ I—

I~ Weld Core
IV Fip Nomals

Segments[16 3|
- Capping
¥ CapStat
¥ CapEnd
® Moph ¢ Gid

") 2

| com) |

rOdp =

Moaunduxarop Extrude.

51 yBepeH, uTo B JeTcTBEe y TeOs OBbLIM IJIAaCTMAaccoBble (OPMOUKH, KOTOPBIMHU Thl
BbIJIaBJIMBaN (UTYPKU U3 TIeCKa, Tak BOT Momudukarop Extrude paGoTaeT MMEHHO MO TakOMY
npuHuuny. OH BbIJIaBIMBAeT CO3AAHHBIM 3aMKHYTHINM CIUIaliH U nodydaeTcsd oObEMHas ¢urypa.
JlaBaii nornpoOyeM co31aTh cepLe.

[Tepexomum B 3aknanky Create u BeiOupaem Line. PasBopaumBaem okHO Front Bo Bech
akpaH (ropsiyass kiaBuma Alt+W) u Bkirouaem NpHBS3KY K ceTke. Temepp MPHCTyNaeM K
PHCOBAaHUIO «YIJIOBATOT0» CEPALA..

Teneps Hano criaaguTh Touku. [lonpoOyii cam onpeaenuTh Kakue TOYKU HAJ0 CrIaJuTh U
nomensit ux tun ¢ Corner na Bezier. ITonpaBp «ycukm». Y MeHs MOJTYYHIOCH BOT TaK:
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Linedt

todifier List -

|| &0 T
u

H Vertex
i Segment

RN e @

Named Selections:
Copy Paste
I™ Lock Handles
& fke Al

I™ #reaSelections 07| =)

I~ Seament End
Select By |

Display
I~ Show Yertes Numbers
I~ Select=d Orly

IMocne storo otkpeiBaeM 3akianky Modify, pasBopaunBaem ModifyList u Haxomum
moudu-katopEXtrude.

Teneps HA/IO HACTPOUTD BEINYUHY BBIIABIMBAHUS HIIH €CITH MPOILIIE, TO IPOCTO TONIIHHY
cepaua. Jlyist 9Toro Ha/o yBENUUUTH 3HAYeHHe Amount.

e &lelmT]
Em—
m

w s ®m

apping
IV Cop Start
¥ CapEnd
& Moph C Gid

Output
¢ Patch
- Mesh
© NURBS

I Generate Mapping Coords.

I” Realworld Map Size

IV Generate Material IDs

I~ Use Shape IDs
¥ Smooth

Boolean

Temneps naBaii pacCMOTPHM TaKyro TOJIE3HYIO oneparnuio kak Boolean. Ona 3akirouaercs
B CO3/IaHUU TaK HAa3bIBaE€MbIX OYIIEBBIX OOBEKTOB. DTO OOBEKTHI, KOTOPbIE 00pa3yrOTCs MyTEM
BBIPE3aHUs OJHOTO 00BEKTa U3 IPYroro.
EcTh HECKOJIBKO YCITOBHIA, KOTOPBIE HAI0 COOMIOAATh pH paboTe ¢ oObekTamu Boolean:
1. Bce 00bekThl, KOTOpbIE OyayT ydacTBOBaTh B OYyJIE€BOH oOIepaluu JOJKHBI ObITH
3amkHyThIMH (BOX, Sphere). TakneoObeKThIKAKILIOCKOCThUITHYai HUKHEIIO O TYT.
2. OOBEeKTHI JOJHKHBI IEPECeKaThCsl, @ UHAaYe KaK Mbl OYJIMM BBIpE3aTh OJIMH U3 APYroro.
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Tak, Kypc HayajgbHOW IOATOTOBKM MPOWACH, TeHeph JaBail mepeidaéM K OO0eBbIM
nevictBusM. [t Havana co3ganum BoX u chepy kak mokasaHo Ha pUCYHKE.

v|iA| &/ e/@|T|
[0® % & o 3% %

ISlandald Primitives S

Temneps pacmosioku UX Tak, YT00BI OHH KACAIHCH IPYT Ipyra.
3areM HEOOXOJUMO BBIICIHTH OOBEKT U3 KOTOPOro OyaeM Bbipe3aTh (Hampumep, BoX).
OtkpeiBaeMm 3akianky Create m B packpeiBaromemcs crucke Bbiompaem CompoundObjects

(cocTaBHBIE OOBEKTHI).

/7| &le| @ T

NURES Surfaces

Doors

Windows

|AEC Extended

Dynamics Objects
s

Bri6upaem Boolean.
B otkpeiBiemcst ceutke Beioupaem PickOperandB (BeiOpats BTopoii 00beKT).

Tenepb Haao BBI6paTI> O6’B€KT, KOTOPBIM 6y,Z[CM BBIPE3AaTh (CCJ'II/I ThI BCC ACJIaClllb KakK 4,

TO 3T0 OyneT cdepa, a B UTOre y Te0s J0HKHO MOTYIUTHCS TaK Ke, KaK Ha KapTUHKE).
LA EeRT! al'i&(ﬂj@'ﬁ

—

oo |
OTO 0YCHb YI[O6HLII\;I HHCTPYMCHT. C ero NIOMOIIIBIO MOJKHO CO3aTh CBbIP, HBGpHOIﬁ HpOéM
B CTCHC WUJIU MIOATOTOBUTH OTBCPCTUC IJIA OKOHHOM paMBbl.

3.2.3 Pe3yabTaThl U BHIBO/bI:
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B pesymbraTe maHHOW pabOTBI MBI Y3HAJIM YTOTAKOEMOAU(DUKATOpP, a TakK Ke
MO3HAKOMUJIMCh CO  cleayromumu  Mmoaudukaropamu: Mogudukarop,Noise, Moaudukatop
Lathe, Momudukarop Extrude, Boolean. Moaudukaropsl MOIIHOE CPEICTBO YIIPOIIAONIINE
MOJICTUPOBAHHE.

2.3 IIpakTuyeckoe 3ansaTue Ne 3 (2 yaca).

Tema: «Moaupuxkaropsl. Moaupuxkarop Extrude; Boolean.»

2.3. 3apanmue 1Jis1 padoThI:
1. Nzyuenue Mo uuUKaTopoB
2.3.2 KpaTkoe onucanue NpoBoAMMOro 3aHATHA:

JIro60e 00BbEMHOE TETIO MOYKHO U3TOTOBUTH M3 IJIOCKOH (PUTYpBI, €CIT BBIIABUTH ATy GUTYpY IO
TpeThbeit ocu BBepX min BHU3. [lmockas purypa nomkHa ©METh 3aMKHYTBIA KOHTYp. Jlis
npuMepa, H3roTOBUM HeOOoJIbIION JoMHK. Ha Bue cBepXy, TUHUECH, ClIeAyeT HAYePTUTh KOHTYD
CTeH 3/1aHus. B HameM ciydae, 9To J1Ba MPsSMOYToJIbHUKA. MOYKHO TIPSMOYTOJIbHUKA
HapUCOBaTh JUHHUEH, a MOXKHO BBIOpaTh MHCTpYMEHT Rectangle (mpsimoyronsuuk). Ha Bume Top,
HapHUCyeM BJIO)KEHHBIE TIPSIMOYTOJILHUKH, KaK IMOKa3aHO Ha PUCYHKE.

Tak Kak npsIMOYroJbHUKHA HapHCOBaHbLI MHCTPYMEHTOM Rectangle, To MX Hy»KHO npeoOpa3oBaTh
B iuHuIO (J{71s IpsAMOYTrOJIbHUKOB HAPHUCOBAHHBIX JIMHUEH TOTO Je1aTh HE HYXKHO). VITak,
MOCJIeI0BATEIBHO BBIIEIIASA MPSIMOYTOJIbHUKH, CIICIyET HAXKaTh MPaBYI0 KHOTIKY MBIIIH U B
JIOKaJTbHOM MEHIO0 BeIOpath om0 Convert to: / Convert to Editable Spline
(KoHBepTHPOBATHBPEIAKTHPYEMBICCILIANHBI).
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Jlanee, ciieyeT MepeKIIIOYUTHCS B PEXKUM PEIaKTUPOBaHUs. V3 CKa3aHHOTO BHIIIIE, BHIABINBATH
MO>KHO TOJIBKO (PUTYpY C 3aMKHYTBIM KOHTYpOM. Eciii BBIIaBIMBATh BBIICIICHHBIN
MPSIMOYTOJIBHHK, TO TOJTYYHUTCSI MOHOJIUTHBIHN KyO, a HAM HY)KHO TIOJIy4UTh CTEHBI. J[j1st TOTO,
91O OBI CENaTh U3 JABYX MPSIMOYrOJbHUKOB KOHTYP CTEHBI, HY)KHO C/IEJIaTh CIICAYOIIee:
BBIJICIIUTH OJTUH U3 MIPSIMOYTOJIBHUKOB, HAIIPUMEP BHYTPEHHUH, Ha TAaHETH MOIN(UKATOPOB
HaxaTb KHOTNKY Attach (CoeqMHHUTD) U MOJBECTH KYpCOp KO BTOPOMY, HE BbIICTICHHOMY
PSIMOYTOJIBHUKY (BHJ Kypcopa U3MEHUTCS U MOSIBUTCS METKA C UMEHEM BTOPOTO
npsiMoyrosibHuKa). [LIETKHYTE IO BTOPOMY HPSIMOYTOJIBHHKY.
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A
IModifier List

Rectangle01|

¢ Smooth ¢ Bezier Cormer
 Createline | Break |
I Attach
_Attach Mult |
Cross Section|

Refine | I' J Cormnect
I™ Linear |~ Bindfirst
I” Closed T~ Bindlast

—1 ek e

T Reaiint

O6a mpsMoyrobHUKA CTaHYT OJTHOM MuIocKo# ¢urypoii. Knomky Attach cieayeT OTKITIOUHTS.
J1J1s BBITABJIMBAHHUS, CIICyeT B CITUCKE MOIM(UKATOPOB BEIOpaTh MyHKT Extrude.

| @@ T

IFIectangIeDZ

Cloth
CrossSection
DeleteMesh
DeletePatch
DeleteSpline
Disp Approx
4 Displace
Edit Mesh
Edit Normals
Edit Patch
Edit Poly
Edit Spline
Extrude
Face Extrude
FFD 2x2%2
FFD 3x3x3
FFD 4x4xd
FFD(box)
FFD{cyl)
Fillet/Chamfer
Flex

Garment Maker
HSDS

[E3(K8 H

1AL

Ecnu Bcé MponIo HOPMAJIbHO, TO U3rOTOBJICHHAA HAMU TOBEPXHOCTh, OKPACHUTCS B KpaCHLIﬁ

OBCT. I[anee, cuérurkoM Amount CJICAYCT BBECTU BCIIMYNHY, COOTBCTCTBYIOIIYIO BBICOTC
CTCHHEI.



Per spective

Maodifier List LI '

Editable Spline

w8 | E

1= Parameters |

Amount: [735 3]
‘Segments: |1_ _3]
~ Capping
¥ Cap Start
v CapEnd
@ Moph ¢ Grid
~ Output-
" Patch
® Mesh
* NURES

Hrak, crena rorosa. [lanee n3roroBum kpeiiny. Kpeimra Oyaer aByckatHoit. JJIs M3roTOBICHUS
KPBIIIH, HY)KHO Oy/IeT U3TOTOBUTH CaMy KPBIITY, a TaK K€ IMOpe3aTh CTEHBI IO TTPOQIITIO
kpbid. Ha Buge Front, nuHuel Hapucyem Kpbliry.

|| & @@ T
O ¥ & . ¥ %
ISplines _v_l

~ Object Type
I~ AutoGrid
V' [ Start New Shape
| Lie Rectang |

Circle l .Ellipse4|

A | Donut |
NGon | Star |

Test |  Helix |
Section |

- WemeandCoor
[ Line01 I—-

Hawm emé monagooutcst 00bEMHOE TeJI0 JUTS OAPE3KH CTeH. [ co3manus Tena moape3Ku

CKOTIMPYET MOJIy4YECHHYIO KpbIIy. Bbiienum Kpbllly Ha sKkpaHe, U yaepxkuBas kiaBumry Shift na
KJIaBUATypE, MEPETIHEM KPBILIY BBEPX.
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Front

[Tocne oTmyckaHusi KHOIIKM MBILIN HA SKpaHe MOsSBUTCS naHespb "Onuun KonupoBaHus':

Clone Options

- Object- Controfler
e =8y
€ Instance € Instance
¢ Reference

MNumber of Copies: [T 2]

Name

|Line02

Tak, kak HaM HY»Ha TOJIbKO OJ[Ha Komus, To B ojie NumberofCopies, octaBum 3HadyeHue 1.
2.3.3 Pe3yabTaThl 4 BHIBOJIBI:

B pesynpraTe nmaHHOW paboOTBl MBI y3HANM UYTOTaKOEMOAM(PHKATOpP, a TaK Ke
MO3HAKOMWINCH €O cheayromumu Moaudukatopamu: Moaudukarop,Noise, Moaudukarop
Lathe, Moaudukatop Extrude, Boolean. Moaudukaropsl MOIIHOE CPEICTBO YIPOIIAIOIINE

MOACINPOBaHUEC.
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