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1 BBEAEHUE

Baxnyio yacte TeopeTHuecKoW M TMPO(EeCCHOHATBLHOW MPAKTHYECKOW IMOATOTOBKH OOYUYaIOMIMXCS
COCTABJISIFOT ITPAKTUYECKHE 3aHATHUSA.

CoctaB M cojepxaHue IPAKTUYECKUX 3aHATUM HalpaBieHbl Ha peanusauuio DenepanbHOro
rocy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa CPeIHEro MpodeccnoHanIbHOro 00pa30BaHHUS.

Benymeld  qumakTM4eckodl  IeNbl0  MPAKTUYECKUX — 3aHATHHA  sBIsiercss  (hopMupoBaHue
npo(hecCHOHANBHBIX MPAKTUYECKUX YMEHHM (YMEHHUIl BBINOJHATH ONpEeNIeHHBbIE JIeHCTBUSA, OIepaluu,
HEOOXOIMMBIE B IMOCIIEAYIOUIEM B IPOPECCHOHATIBLHOMN IEATEIbHOCTH) WM YU4EOHBIX IPAKTUYECKUX YMEHUH,
HEOOXOUMBIX B IMOCIEIYIOIIeH yueOHO! AesITeNIbHOCTH.

B cootBercTBUU ¢ pabouell mporpaMmoil yueOHON AucuUIUIMHBI «OCHOBBI Pa3padOTKU TPEXMEPHBIX
MoJieJIel» IPEeTyCMOTPEHO MTPOBEACHUE MPAKTUUECKUX 3aHATUMN.

B pe3ynbrare ux BBIIOJHEHMS], 00Y4aIOIIUNCS JOKEH:

ymemp:

- TPOSIBIIATH TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
OPOTSKEHUH BCEH KU3HHU; CO3HATENbHOE OTHOIIEHUE K HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
YCHEMIHON MPOdECCHOHAIBHOM U 00IIECTBEHHOM e TEIbHOCTH,

- JIe7aTh OCO3HAHHBIM BHIOOp Oynmymiel mpodeccnr M BO3MOKHOCTSH peanu3alii COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(EeCCHOHANBHOM [eATENbHOCTH KaK BO3MOXKHOCTH Y4YacTUS B
pELIEHNUH JIUYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX 00LEHAIIMOHAIBHBIX TPOOIIEM;

ConeprkaHne MPaKTUYECKUX M JTA0OpaTOPHBIX 3aHSITUI OPUEHTUPOBAHO HA MOJTOTOBKY OOYUYaOIIUXCS K
OCBOCHHIO TPO(ECCHOHATIBHOTO MOAYJSl MPOrPaMMbl  MOATOTOBKM CHEIHAIMCTOB CPEAHEro 3BEHa IO
CIEMAIBHOCTHU U OBJIAJICHUIO MeTanpeAMeTHbIe Pe3yIbTaThl:

- MP1. YMeHue caMOCTOSITENIbHO ONPENEATh NN AeSITENbHOCTH U COCTABIIATH IUIaHbI 1€ATEIbHOCTH;
CaMOCTOSITENIBHO OCYILIECTBIIATh, KOHTPOJIMPOBATH, KOPPEKTUPOBATH JEATEIBHOCTDH; HCIOJIb30BaTh BCE
BO3MOXXHBIE DPECYpCHl Ul JIOCTHKEHHUS IIOCTaBJICHHBIX LEJell W pealu3aliy IUIAHOB JESTEIbHOCTH;
BBIOMPATh YCHENIHbIE CTPATErHH B PA3JINYHBIX CUTYaLUAX

-MP3. BrnageHue HaBbIKAMHU TIO3HABATEIbHOW, Y4EOHO-MCCIEIOBATEIBCKOM H  MPOEKTHOM
NesITeIbHOCTH, HaBbIKaMU pa3perieHus mpo0ieM, CHocOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY HOUCKY
METOJIOB PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METO/I0OB IIO3HAHMS.

-MP5. VYMeHHE HCIOJIb30BaTh CpPEeACTBAa HMH(MOPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUI
(manee — UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U OPraHU3AllMOHHBIX 33/1a4 C COOIIOIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, MPaBOBbIX M ITHYECKHX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH.

IIpenmMeTHBIE pe3yabTaThI:

-TIP1. YMmeTh BBIOMpPATh MOIXObI, OCHOBBIBAACH Ha IUIaTdoOpMe, KaHPE U Pa3HOBUIHOCTU WIp, C
npuMeHeHueM npuHIumnoB 3D moxenu.

-IIP2. Heo0xoIuMOCTh caMOCTOSATENBHOIO IIAHUPOBAHUSI pabOThI, coiepkalieii B cebe BpeMeHHbIe
OTpaHUYEHUS, KOJIMYECTBO MIOJUTOHOB, TPONIOPLUOHAIBHOE JIETANIAM

BrimotHeHNE 00yJaronuxcsi MPaKTUUECKUX W/WIINA JIa0OPaTOPHBIX PadOT MO Y4eOHOH TUCIUTUINHE
«OCHOBBI pa3pabOTKH TPEXMEPHBIX MOJIENE» HAlPaBJIeHO Ha:

- (QopmMupoBaHHE yYMEHUH NPUMEHATh NOJyYEHHbIE 3HAHMUS Ha MpaKTHUKe, pealin3alhio eIWHCTBa
MHTEIJIEKTYaJIbHOU U IPAKTUUECKOH 1€ATEIbHOCTH;

- pa3BUTHE UHTEIJIEKTyaJbHBIX YMEHMM y OyAymMX CIEUHUaJUCTOB:  aHATUTUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIpaOOTKY IpU pPEIICHUH MOCTABJICHHBIX 337ad MpodeccHoHaTbHO 3HAaYMMbIX Ka4ecTB, TAKMX Kak
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsk NHUIMATHBA.

[IpakTryeckre 3aHATHS MPOBOASATCS TOCIE COOTBETCTBYIOIIEH TEMbI, KOTOpasi 0OeCIeurMBaeT HaIu4ue
3HaHUH, HEOOXOIMMBIX IS €€ BBIITOJHEHHS.



2METOAUYECKHUE YKA3AHUSA
Tema 1.1 OcHOBBI TEXHOJIOTHH TPeXMePHOH rPa)MKH M AHUMALMHU

IIpakTnueckas padora Ne 1
3nakoMcTBO ¢ npodeccusimu 3d moaenbepa u 3d Bu3yajauzaropa

I_[e.m,: IMOJIYUYCHHUEC MMPAKTUYCCKUX HABBIKOB I10 pa60Te ¢ 3d MOICIISIMH

Boinoanus padory, Bel Oyaere:

YMETB:

- TPOSBIATH TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CaMOOOpPa30BaHMIO, Ha
MPOTSDKEHUH BCEW JKU3HU; CO3HATEIIbHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIenHoM npodeccuoHalbHON 1 001IECTBEHHOMN AesITeNbHOCTH;

MarepuanabHoe o0ecnieyeHue:
MeTOI[I/ILIGCKI/IC YKa3aHuA OJid BBIITOJIHCHUS NPAKTHICCKHUX pa60T, BAapHUAHT 3alaHUA.

3ananue:
1. Tlo3znakomuthcsi ¢ 3DMax.
2. Cozpanue 3D mozenu B rpadudeckoM peiakTope.

Xon padoThr:

1. O3HaKOMHUTBCS C ONIPEAETICHUSIMH.

B ob6mactu TpexMepHON KOMIIBIOTEPHOW Tpa@UKH MOXKHO BBLIEIUTH YEThIpE OCHOBHBIX 3Tama [l1],
KOTOpPbIE HEOOXOAUMBI JUIsl HOJTYUYEHUsI TOTOBOTO MPOAYKTA!

MogenupoBanue — co3/laHue 00bEKTOB, KOTOPBIE OyIyT Ha CIICHE.

Hcnonb3oBaHue MaTepualloB — OIpeJIeIEHHEe CBOMCTB MOBEpPXHOCTEH OOBEKTOB A MMUTALUU
Pa3IUYHBIX CBOMCTB peajbHBIX MPEAMETOB (LIBET, (hakTypa, MPO3padyHOCTh, IPKOCTh U T. 1.).

OcgenieHne — 100aBleHUEe U pa3MelIeHHe MCTOYHUKOB CBETa MOAOOHO TOMY, KakK 3TO JAeJaeTcs B
TeaTpajIbHOU CTYIUU WM HA ChEMOYHOMH IIOIIAIKE.

Buzyanu3zanus — ¢gopMupoBanue n3o0pakeHus, Ha OCHOBE Mojielieil, MaTepralioB U OCBELICHHUS.

Ecnu npoexT nmozppa3zymeBaeT CO3/laHWE aHWMAallid, TO B KaueCTBE aHUMHUPYEMBIX 3JIEMEHTOB MOTYT
BBICTYIIaTh CMOJIETUPOBAHHbBIE MEpCOHAXU. KpoMe 3TOro BO3MOXKHO M3MEHEHHE IOJIOKEHHUSI 0ObEKTOB Ha
CIIEHe, U3MEHEHHe MX pa3MepoB (OpPMBI WM MaTepuanoB. Bo3aMOXXHO co3naTh aHMMAILMIO KaMephl, TOTJa
OyzeT co3ziaH BUJEOPsI, B KOTOPOM CO3/IaHHasl clieHa OyJeT Mpe/cTaBlIeHa B Pa3HbIX PaKypcax.

2. MopenupoBaHue

Ha stom »stame co3maercs ¢opma 0O0BEKTOB creHbl. OOBEKTHI MOTYT HUMETh KaK IPaBHIbHBIN
reOMEeTPUYECKU BUJA, TaK W NpoH3BOJIbHYIO (opmy (puc. 1.1). OObIYHO mepea co3gaHueM OOBEKTOB
BBITTOJTHSIFOTCS 3CKU3bI, TPEIBAPUTEILHBIC HAOPOCKH.



Puc. 1.1. IIpumepsl MOAeTUPOBaHUS Pa3INYHBIX OOBEKTOB

B mporpamme 3ds Max MOXHO HCITOJIB30BaTh Pa3InYHbIE CIOCOOBI TPEXMEPHOTO MOJICITUPOBAHHSL.

MojenupoBaHiue Ha OCHOBE NPUMHUTHBOB. IIpUMHTHBBI — mIpocCTelne napameTpuueckue (Gpopmsl,
Harpumep, Kyosl, cepsl u mupamusl. [lpyn Bu3yanu3anum Takue oObEKTHI, Kak cdepa, mpeodpazyroTcs B
HOJIMIOHbI (MHOTOYTOJIBHUKH), HO IOJIydaeMasl IOBEPXHOCTh BBIMVIAUT HAMHOTO Ooiiee riaaakoil. Dpdext
CTJIQKUBAHUS TOBEPXHOCTH JOCTHTACTCS 3a CUET CIIEIHATBHBIX aITOPUTMOB 3aKPACKH.

MopenupoBaHie Ha OCHOBE CEYEHUH.

Puc. 1.2. TpexmepHbIit 00BEKT, MOCTPOSHHBIN HA OCHOBE CEYCHHIA

OOBeKTHl Ha OCHOBE CEUYECHUI Ha3BaHBI 110 AHAJIOTUHU CO CIIOCOOOM, UCIMONB3YEMBIM B CYJOCTPOCHUH,
3aKJTIOYAIONMIUMCST B "HATATUBAaHWH'"' TIOBEPXHOCTH Ha TMPOM3BOJbHBIE ceueHus (puc. 1.2). Ceuenus wuam
miockue ¢GopMbl — JABYMepHble 00BeKTHI. [Ipu co3maHuM TpexXMepHBIX OOBEKTOB HECKOJIBKO (Gopm
pacroyiararoTcsi BAOJIb HEKOTOPOTO MYTH.

MopenupoBanue, OCHOBAaHHOE Ha HCIIOJIb30BaHUU OyneBbIX omepanuii. byneBsl 00bekThl (Booleans)

CO3/1aI0TCSI TOCPEACTBOM J100OABIIEHUS, BEIUUTAHUS U TIEPECCUEHUs MEPEKPHIBAIOIINXCS MOBEPXHOCTEN (pHC.
1.3).



Puc. 1.3. Pe3ynbTar BeIoMHEHUS OYIIeBBIX OTepaIiuii

[loBepXHOCTHOE MOZAEIMPOBAHUE OCHOBAaHO Ha CO3JaHMM IPOU3BOJIBHBIX MNOBepxHOcTed. [lpu
CO3JJaHNU TIOBEPXHOCTEH MCHOJNB3YIOTCSA pa3JIMdHbIE MAaTEMAaTH4ECKHE MOJENU U, COOTBETCTBEHHO, CBOU
BUJIbI MOJICTTUPOBAHHUS:

MHOTOYTOJIbHBIE (IIOJIUTOHAJIbHBIE) KApKAChl, pEIaKTUPYEMbIE CETKH — CIIOXKHBIE MOJIEIIH, CO3JaHHbIE
13 MHOKECTBA MHOTOYTOJIbHBIX IIOBEPXHOCTEH, KOTOpBIE CIIaXKEHbl B Ipolecce BU3yannsauuu (puc. 1.4).
ITonuronanpHOE MOJENNPOBAHNE OCHOBAHO HA MAHUIYJIMPOBAHUN HEMOCPEACTBEHHO BEPIIMHAMHU, pedpamu
n rpansmu. Ilnockoctn, oOpasyroliye MHOTOrpaHHUK, Has3biBatoTcsi rpansmu (Polygon). Jlunum
nepeceueHus rpaneil HaspiBaroTcs pedpamu (Edges). Touku mepeceueHus: pedep Ha3BIBAIOTCS BEPITUHAMH
(Vertex). Tpu BepLIMHBI B IPOCTPAHCTBE 00pa3yoT TpeyroiabHyko rpanb (Face);

Puc. 1.4. PenaktTupyemsrit kapkac

nockytku (Patches) cTposiTcs Ha OCHOBE CIUIAMHOB (TJIQJKUX KPUBBIX) M MOTYT H3MEHSTBHCS C
MOMOIIBI0 KOHTPOJIBHBIX ToueK. OOpasyomme CIUlaifHbl pacrojlaraloTcs I0  KpasM — co3JaBaeMoit
noBepxHoctH (puc. 1.5);




Puc. 1.5. Buansl yeTsipe BEpIIMHBI U BOCEMb YIPABIIAIOIIMX TOUYEK CIUIaiiHa

HEOJHOpOAHbIe parnuoHanbHble B-crmaiitner (NURBS) — TexHosorusi, mnpeaHa3HadyeHHas st
co3maHus IJIaBHBIX GopM u Mozenedi. OHa OCHOBaHAa Ha CIENMAIBLHOM MaTeMmaruueckom ammapate. C
MOMOIIBIO YIPABISAIOIIMX BEPIIMH, B OTIIMYUE OT JJOCKYTHOTO MOJEIHPOBAHUS, MOXKHO BO3JCHCTBOBATh HA
T00YyI0 JIOKABHYIO 00JIACTh TIOBEPXHOCTH. TEXHOJOTHS C yCIIEXOM MPHUMEHSETCS IS MOJEITHPOBAHUS
MoOjIeNIel )KUBOTHBIX U JtojieH (puc. 1.6);

Puc. 1.6. [Ipumep NURBS-nioBepxnoctu

MOJICIIMPOBAHKE TOBEPXHOCTH 10 CIUIaifHOBOW ceTke. Co3laeTcs COBOKYIMHOCTh —CILIAHHOB,
CBOCOOpa3HBIN KapKac, Ha OCHOBE KOTOPOTO GOpMUpPYETCsI MOBEPXHOCTH (Surface).

®dopma npeacTaBJIeHUs pe3yJibTaTa:
Cosgaunsie 3d moaenu.

Kpurepuu ouenku:

OLieHKa «OTJIMYHO» CTaBUTCS, €CJIH 33JJaHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOpOIIIOY CTAaBUTCS, €CIIM X0 BBITIOJHEHHUS 3a/I1aHMs BEPHBINA, HO ObLIa TOMyIIeHa OHa WA
JIBE OIIMOKY, MPUBE/IIINE K HEMPABUILHOMY PE3yIbTaTy.

O1eHKa «yAO0BJIETBOPUTEIHHOY» CTABUTCS, €CITH MIPUBEJIEHO HETIOIHOE BHITIOJTHEHNE 3a/IaHHUS.

OLieHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS, €CJIU 3aJJaHUE HE BBIMIOTHEHO.



2METOAUNYECKHUE YKA3AHUS
Tema 1.2 U3yuyenue untepdeiica u 6a30BbIX onepanuii

IIpakTnueckas padora Ne 2
IToJ105keHne U CTPYKTYPA OCHOBHBIX NaHeseil. UHCTpyMeHThI HaBUTralMu B padoyeM
NPOCTPaHCTBE

Ilesb: moyueHue MPaKTHYSCKUX HABBIKOB 110 padboTe ¢ 3d Moae s IMK B TPOCTPAHCTBE

Boinosainus pa6orty, Bl Oynere:

YMETB:

- TPOSIBIIATH TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHWIO, B TOM 4YHCIE CamMOOOpa30BaHUIO, Ha
IOPOTSKEHUH BCEH KU3HHU; CO3HATENbHOE OTHOIIEHHUE K HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
YCHEMIHON MPOodeCCHOHAIBHON U 00IIECTBEHHOM IeATEIbHOCTH;

MaTepI/IaJﬂ)HOC o0ecneyeHnue:
MeTOI[I/IquKI/IC YKa3aHuAa OJid BBIITOJHCHUS NPAKTHICCKUX pa60T, BAapHUAHT 3alaHUA.

3aganue:
1. Coznmanme 3D Mozaenu B rpadudecKoM peakTope.
2. BBINOTHUTH yKa3aHHUS MPAKTUYECKOH paboTe

Xon paboTsi:

Hcnonp30BaHne MaTepuaios

Ha sTom sTarne noBepXHOCTSIM MoJienel NpuaatoT BUJ pealibHbIX MaTepraioB. TOJIbKO B 3TOM Cilydae
MoJienu OynyT BBIMJISIETh MAaKCUMaIbHO peanucTuuHO. OHM mpHOOpeTyT BUJ JiepeBa, MeTaja, MIacTHKa.
[ToBepxHOCTh CTaHET 3epKaJibHOM WM mpo3padHoil. i srtoro B 000N mMporpaMMe TPEXMEPHOTro
MO/JIETUPOBAHMSI CYILIECTBYIOT PE€AAKTOPHI MaTEPUAIOB, B KOTOPBIX €CTh TOTOBbIE HAOOPHI MaTEepHAIIOB WU C
MOMOIIBI0 KOTOPBIX MOXXHO pa3zpaborath coOCTBeHHBIE Marepuaibl. B 3ds Max pemakTop MarepuaioB
(Material Editor) siBisieTcst OqHUM U3 BaXXKHEHIINX MOJIYJIEH TPOrpaMMBbl.

[IBer — oauH M3 mpocTeHIIMX CBOMCTB MaTepuana. OJHAKO JaXe HCIIO0JIb30BAaHHME I[BETAa MMEET
MHOXECTBO acHeKkToB. [[BeT MoeT OBIThb OCHOBHBIM, OIPENENSIONIMM MOKpPhITHE BCEro OO0OBEKTa,
00TEKaIIUM ONpPEEeISIIOIIMI BIUSIHUE (OHOBOTO OCBEILIEHUS, 3€PKaJbHBIM OIpPEAEISIONIMM I[BETOM
HanOoJiee APKUX y4acTKOB OJeCTAIIeH MOBEPXHOCTH OOBEKTA U T. JI.

B mporuecce co3maHus MarepuaioB IIMPOKO HCHOIB3YIOTCS KapThl TEKCTYp, B MPOCTEHIEM BHUE
pacTpoBble M300pa)KeHUsI pealbHBIX O00BEKTOB. Kpome 3TOro MCmonb3yroTCs MpOLEAypHbIE KapThl —
M300paxKeHus, KOTOpble T€HEPUPYIOTCS MPOrpaMMHBIM IyTeM. B mpoliecce co3nanus Marepuana MOYKHO
UCII0JIb30BaTh HECKOJIBKO KapT TEKCTYP.

TouHoe pa3mMelieHHe MaTepraia Ha OBEPXHOCTH 00BEKTa TOCTUraeTcsl, OJaroaaps Tak Ha3bIBA€MbIM
koopauHaTtaM rnpoerupoBanus (UVW Map), koraa pactpoBoe M300paKeHHE MHTEPAKTUBHO pa3MeIlaeTcs
Ha MIOBEPXHOCTH 00BEKTA.

YMenoe UCMONb30BAHUE MATEPUAIOB IO3BOJIIET COKOHOMUTH MHOTO BpPEMEHH U JIOOUTHCA
IPEKpacHbIX pe3yabTaToB. HamprumMep, okHO uiu OaIKOHHYIO PEIIeTKY MOXHO MOJEIUPOBATH C MOMOIIBIO
MOJIMTOHOB WJIM JIPYTUX CHOCOOOB JINOO MCHOJB30BaTh MaTepuanl Ha OCHOBE PAcTPOBBIX HM300pa)kKeHUH,
KOTOPBIN MIPUCBOUTH MPUMHUTHUBHBIM 00BbekTaMm Trma Box (puc. 1.7).



Puc. 1. 7. Ucnionp30BaHue TEKCTYP 711 MOACIUPOBAHUS MeOeIH M 0pOpMIICHUS 31aHUS

KapTel TEKCTYp ¢ yCHeXoM HCIOJIB3YIOTCS JUJISl MONYYCHHs ONIyHIeHUs peibeda u 00BEMHOCTH Y
noBepxHocTH (puc. 1. 8). [lonydenue penbeHOCTH OCHOBAHO HA PA3HOCTHU SPKOCTH 1IBETOB. OUEHb MOXO0XKE
Ha BBIJIABJIMBaHUE (UEKAHKY).

Puc. 1.8. Honyqene penbedHOCTH

[Ipu co3maHuy MaTepuanoB ONMPEICISIFOTCS TaKUe CBOWCTBAa 00bekTa, Kak orpaxkenue (Reflection),
npenomienue (Refraction) u mpospaunocts (Opacity). Kpome 3T0oro, BO3MOXKHO 3a7aTh HE TOJBKO, Kak
MOBEPXHOCTh PearupyeT Ha CBET, HO U HEOOXOMMBIE CBOMCTBA OTPAXXEHHOTO CBETA U €ro ChiTy. Bo MHOrOM
9TO OMpEENIeTCS MATeMATHUECKUMU AITOPUTMAMU, KOTOPBIE PEATU3YyIOT 3TU dPPEKTHI.

Co3naBass ¢ TOMOIIBIO MAaTEepPHaJOB TPO3padHble OOBEKTHI, MOXKHO YIPABISTH CBOMCTBAMHU
MPETOMIIEHHOTO CBETA.

YMenoe HCnoib30BaHWE MaTEpPHANIOB ITTO3BOJISIET JOOWMTHCS TPEKPACHBIX pe3ynbTaToB. st 3TOTO
HEOOXOIUMBI HABBIKM HE TOJIBKO MHXEHEPa, HO U XYI0KHHKA.

2. OcBemienne

Jlydiiiee OCBEIIEHHE JOJDKHO OBbITh MOYTH TMOACO3HATENLHBIM: TPHCYTCTBOBATh, HO HE OBITh
HaBsA34uBbIM (puc. 1.9).
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Puc. 1.9. Ogna u Ta e cueHa ¢ pa3auYHbIMU UCTOYHUKAMH OCBELLIEHUS

OHO moAuepKUBaeT CBOMCTBA CLIEHBI, BHIIOJHEHHOM B pe3ybTaTe MOAEIMPOBAHUS M UCIOIb30BAHUS
MmarepuasioB. OCBEIICHHE ONpenessieT HacTpoeHHe Bcel creHbl. CrnenuanucTsl HM3ydaroT CBOICTBA
OCBEUICHUS B apXHUTEKType, HO ONpEENCHHbIE HAaBBIKM MOIYT OBITh MOJYYEHBl B IIpOLECCEe H3YyYCHHS
XYyA0KEeCTBEHHOH (oTorpadun 1 KHHEMATOTrpagum.

3. Buzyanuzanus

Busyanuzanus sBisieTcs 3aKIIOUYUTENBHBIM 3TaroM paboThl HaJl MOJenupyeMoi ciieHoi [2]. Ha stom
JTare KOMITBIOTEP TpPEeBpaliaeT MaTeMaTHUECKYI0 MOJIENb CIIEHBI B (OPMY JTOCTYIHYIO Ul BU3yaJbHOTO
BOCIIPHATHSA. OTOT IMpolecc Has3blBaeTcsl peHjepuHrom (render). B aHImicKkoM S3bIKE €CTh CJIOBO
visualization (Bu3yanmu3zaiusi), HO OHO MMeeT OoJiee MmHpokoe 3HadeHWe. B 3ds max Tompko Ha sTame
pEeHIEpUHTa CTAaHOBATCSA BUAHBI BCE CBOICTBa MaTepuaaoB OOBEKTOB, HUCTOUHHUKOB CBETA U TMPOSIBISIFOTCS
3¢ GeKTh BHEIIHEH cpelibl, IPUMEHEHHBIE B COCTAaBE CIICHBI.

Co3naBaeMble CILIEHBI MOTYT OBITh BU3YaJM3UPOBAHBI C Pa3HOM CTENEHbIO TOYHOCTHU. st 3TOrO
UCTIONB3YIOTCSL  PA3IMYHbIE MEXaHW3MBl BU3YalIM3alldM, KOTOpBIC IO3BOJSIOT TOJYYHTh Pa3InIHOE
KayeCTBO, HO BBITIONHSIOTCS,

COOTBETCTBEHHO, C PA3JIMYHON CKOPOCTHIO. Takke Ha 3TOM JTale CYIIECTBEHHYIO POJIb HIPaeT
OBICTpOACICTBHE KOMITBIOTEPA U MTapaMeTPhl BUJCOKAPTHI.

TpaccupoBka srydeii 1 MeTo POTOHHBIX KapT

Haubonee pacnpocTpaHeHHBIM METOJIOM IIOCTPOEHUS PEATMCTUYECKUX H300paKeHUN sBIseTCS
TpaccupoBka nayudedr (Ray Tracing). Ilpu mocTtpoeHMM W300pakeHUsI JIyd TIOCBUIAETCS B 3aJaHHOM
HalpaBJIeHUU IS OLEHKM MPHUXOJAIIEH OTTyJa CBETOBOM SHEpPruM. ITa SHEPrust OIpeaenseTcs
OCBEILIEHHOCTBIO MEPBOil MOBEPXHOCTH, BCTPETUBILEHCS Ha MTyTH JyYa.

Metoa TpacCUpOBKU Jyded AaeT HeIJIOXHe pe3yibTaThl U MO3BOJSET PACCUUTHIBATH OTPaKEHHE U
npenomiienne. HecMoTps Ha ero momynspHOCTh U 3()PPEKTUBHOCTD, CYIIECTBYET LEbIA PsJl PU3NUECKUX
SBJICHUM, KOTOpBIE OH pealu3yeT IUIOXO WIM He peanu3yeT BoBce. Hampumep, Takue >PQexTsi, Kak
pacceuBarolle OTpakKeHHs (LIBETOBOM OTTEHOK OT KOMOJAa M3 KpacHOTo JepeBa Ha OeloM KOBpe) U
c(OKyCHpPOBaHHBIN cBET (OJIMKK OT BOJIBI Ha THE OacceiiHa).

MeTton OTOHHBIX KapT — 3TO paclIMpeHHe METoja TPacCUpOBKH Jydei. OH mpeiaraeT peueHus
JUI TaKUX cUTyalMid. Pacmmpenune merona TpacCUpOBKHU Jydel 3a CUET HMCIOJIb30BaHMs (POTOHHBIX KapT
JTaeT METOJ, CIIOCOOHBIN 3(P(EKTUBHO CUMYIMPOBATh BCE THUIIBI MPSAMOTO M HEMpsiMoro ocserieHus. boiee
TOr0, METOJ| (POTOHHBIX KapT MO3BOJSET YUUTHIBATH BIMSHUE CPEIbl, B KOTOPOW paclpoCTpaHsAETCs CBET.
MeTton GOTOHHBIX KapT paboTaeT 1o cleAyIoleMy alrOpUTMY: CHayala u3 HCTOYHHUKOB CBETAa HCITYCKalOTCA
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(GOTOHBI, a 3aTeM MPOUCXOJUT TPACCUPOBKA (POTOHOB C IMOCIEAYIOIIMM COXpPAaHCHHWEM WH(POpMAIUU Ha
¢doToHHOI KapTe.

B 3ds max wucnonm3yroorcs o0a MeToma: TPACCUPOBKA JIyd4ed MO YMOJIYAHHIO M CICIUATbHBINA
BU3yanu3aTop mental ray, TOMOTHEHHBINH METOAOM (DOTOHHBIX KapT.

Heckonpko CIIOB O TEPMUHOJIOTMM B ONHCAHWU MaTE€pPHAaJOB, WCIOJIb3YEeMOW JUIS BH3yaln3aTopa
mental ray. Tak, metinepom (shader) B mental ray npuusaTO, B caMOM 00IIIeM City4ae, Ha3bIBaTh AJITOPUTM
pacuera TOr0 WM MHOTO KOHKPETHOTO IMPOCTOTO CBOWCTBA MOBEPXHOCTH 0OBekTa. CII0KHOE COUYeTaHUE
ICi/IepOB, Pa3HOCTOPOHHE OIMCHIBAIOIIMX CBOMCTBA MOBEPXHOCTH OOBEKTa, B mental ray Ha3bIBalOT
phenomena.

4. BuptyanbHas CTyaus

B MozenupoBaHuM HCIONB3YETCS MOHATHE BUPTYAJIbHOM CTYAUM — aHAJIOra IPOCTOM TPEXMEPHOU
KOMHAaThl, KOTOpas HMMEET IBE CTEHbl U IOTOJOK, CACIAHHBIE M3 JJIEMEHTAPHBIX SYEEK, Ha KOTOpHIC
HaKJIaJbIBAIOTCS M300paKeHHUs TMPOEKUUH co3laBaeMoil Mojenu (BHIbI COOKY, CBEpXy, CHepenu). JTu
n300pakeHust OyAyT MCHOJb30BaThCs B KauecTBe 1IabnoHOB npu padorte. Ha puc. 1.11 mpencrasBinena
BUpPTYaJlbHasl CTy/1Ms, KOTOpas UCIOJIb30BaIach IpU MojenupoBanuu McaakueBckoro codopa.

PI/IC 1.11. Mcnonp3oBanue 3cku3a s co3ganus Mojaenu McaakueBckoro cobopa

3ds Max xomnanuu AutoDesk

3ds max yHuBepcalbHbIM MaKeT TpPEeXMEepHOro MojenupoBaHus kommaHuu AutoDesk. OH nmeer
MOIIIHbIE ¥ TMOKHE MHCTPYMEHTHI Ul CO3/IaHUs T€OMETPUYECKUX OOBEKTOB M PabOThl ¢ HUMHM, YJOOHBIH
pelakTop Ui CO3JaHHs MaTepUalioB, OOIIMPHBIE BO3MOXHOCTH JUIsI pabOTHI CO CBETOM, COBPEMEHHYIO U
KaueCTBEHHYI0 CHCTEMY BHU3yalu3aluu. B naHHOM mocoOuM AaHbl HadallbHblEe CBEACHHS O MAKeTe U
pPacCMOTPEHBI OCHOBHBIE 3Tallbl MOJAEIUPOBAHUSA, MCIIONb30BAHMS MaTEpHUajoB, MCTOYHUKOB CBETAa M
Bu3yanuzanuu. s Oonee riyOOKOro M3ydeHus MakeTa MOKHO OOpaTUThCA K KHHUraM, MPUBEJIEHHBIM B
CIHCKE JUTEPATYPHhl, B KOHLE ITOCOOHS.

5. UuTepdeiic

Kpome tpagunnonnsix Help daiinos nmeroTcst Buaeoypoku, co3iannble B pexume SreenCam (3anuch
BCET0, YTO MPOUCXOANT Ha SKpaHe B aHUMALIMOHHBIN (haiin).

Camoe nepBoe okHo momoun Welcome Screen aBromMaTuyecku MOSBISETCS MPU MEPBOM 3aIlycKe
nporpammsl (puc. 1.13). B mocneactsuu ero Mo>xHo BbI3BaTh U3 MeHio Help.

N3 oxnma Welcome Screen OTKpbIBaeTCs IOCTYNl K BHICOYPOKaM JIAONIMM CaMmble OOIIre
npeCcTaBiIeHNs 00 OCHOBHBIX ATanax MOJCIMPOBAHMS U aHUMAIUH.

Oxkno Welcome Screen coepuT ClIeIyIONTNE MEHIO:

User Interface Overview - Oomue CBEJICHUS 00 uHTepdeiice
POTrPaMMBI.
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Viewport Navigation - HaBurarust B BUIOBBIX OKHaX.

Creating Object - Coznanre 00beKTOB.

Transforming Objects — cBeeHus 0 KOMaHAax MePEMEICHHUs, BPAIIEHUs X MaCIITaOMPOBaHUSI.
Modifying Objects — O0mrue cBefeHus: 0 MOTUPHUKATOPAX U CTEKE MOIU(DUKATOPOB.

Materials Co31anue U UCIOJIb30BaHUE MATEPHATIOB.

Animations - Co3aHre aHUMAaIUH.

Kpome »aToro, atm  (haiisbl MOXKHO OTKPBITh u3 nmanku 3dsMax
\htmI\welcome.screen\videos\ u Bocoib30BaThCs MPOrpaMMOi BOCITPOU3BEACHHUS BUJICO.

CropaBka User Reference maer mcueprbiBaroiiye cBeleHus 000 BceX KOMaHIax MPOrpamMMbl (pHC.

=10l x|
= & i 8§ 3dsmax9Tutorials oy [] 3}
Opems  Hasmn & Mewars  Mepaserpst P R =—=
e : =]| | @sfin Opaeka Bua  Usfpsmene  Cepenc  Crpaska ‘ =
- €Y - ? =, .
Qran - ) - (T | POl = AT )
Anpec [ CiladsmaxaTutarials =] EJ repexaa
Nanikk X | |2)asset_management (level_desian
PAE— +| [Eblobmesh Dlights
[(E Yy I— | character_snimation  (low_polygon_modeing
B I S T p— |cloth [Zymaterials_and_rendering
B Ao 3,5 Ay | controllers [imental_ray
1 % Mokanerei anck (C:) |25 curve_editor (Z)pa8_ightning
[ sdsmaraTrial |2 desiariviz [Sireactar
EI=] e |edit_paly [Z)scene_management
| asset_management |2Full_house: [Zysimple_particls_sffacts
3 blobmesh |air (5mal_office
153 character_animation | g _riss Dspars
= doth | Sihourglass (sl e
1) controllers | Zintra_to_animation [Sytutorisl_seripts
53 curve_editar |intro_to_materials (Eyunwrap_ovw
Top Left: Selecting face sub-objects with a rectangular region B2 desionviz | intra_to_madsing [Dvertex_color
Top Right: Selecting vertex sub-objects with a circular region
Center: Selecting face sub-objects with a painted region 12 edit_poly |Sintra_to_rendering =
o e Bottom Left: Selecting edge sub-objects with a fence region 3 full_hause |2 layer_manager [Dwalkthrough
8 vecision and Drawing Aids - o
e A S Bottom Right: Selecting edge sub-objects with a lasso region & Har | lens. flares [ worldwide,_designs
The region-selection tools lat you use the mouse to select one or more = b -
reaches objects by defining an outline or area 4 A bih_rice | »
% @ characier stuo
© @ Lo andC o = =
i @ Lohis sndCameras ;l_l g OfiberToE: 36 (Ce0foann Ha ancke: 1,21 [6) o 6T | 9 Mo# konnitoTep 4

Puc. 1.13. Oxno 3ds Max Reference. [1anku ¢ ¢aiinamu ypokos

Cnpaska Tutorials comepXuUT yHpaKHEHHs IO BCEM pasfeiaM MOJCIUPOBAHUSA, aHUMAIMH U
ucnonb3oBanus 3¢ dexros (puc. 1.14).
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Crpome oo e Meware  Napapeern

Conepwarue | xasarem | Moucs | Usdpwwos |

kS

gwmnmwmuhmu
= @ Intioductior

& @ Modeing

= @ Anmaton

= @ Chaactes Arimicn

& @ Har and Coth
= @ Specia Effects
Pcject Management

Welcome to

Autodesk® 3ds Max® 9 Tutorials

‘Welcome to
3ds Max

User
Showcase

Introduction to 30

Are you new to creating 30 models and animation
on the computer? If so, follow this link
t0 leam how to proceed.

Modeling

i
‘I, ) » '.

Materials and Mapping

N

i 5

Crpmre. Mave Newm

Copapmaen | Yranaram | Moucy  Yotowron |

3] Wekcime 13 e Werkdof 301 Wax 8

% @ oot
(Q Modeing

2
Would you like to know how to take
advantage of the many powerful

modeling techiques in 3ds Max?

Use these tutorials to lear

a variety of methods for

craating the exact 3D .
models you have in ming

Animation

Want 1o master materials and
These tutorials help you
understand how to use

R —

coordinates 1o bring
the utmost expresion
and beauty 10 your scenes

Character Animation

mapping? 3

-

Want 10 make your scenes move?
With the many animation methods
available in 3ds Max, you can
From bouncing 3 ball to

will get you going

Kl

Make your vitual actors act
starting with basic Biped

and moving on to more
advanced character-animation
techniques.

w

1o

Puc. 1.14. Oxua 3ds Max Tutorials

Kaxnpiii ypok umeer ¢aiinsl Tutorials Files mmeromnye ucxogHblii MaTepuan U UTOTOBYIO CLIEHY.
daiinbl HAXOAATCS B COOTBETCTBYIOIMX nankax 3dsmaxTutorials. Hampumep, \tutorials\intro_to_modelling.
Kpowme 3toro ¢ MuTepHer caiita kommannu Autodesk MoxHO ckauath OecruiaTHbIC BUACOypokH - 3ds Max.

®opma npeacTaBlieHHs pe3yJibTara:
Cosznmannsie 3d Mmozeny.

Kpurepun onenku:
OneHka «OTJIIMYHOY CTaBUTCSI, €CIIH 3a/laHNE BBINIOJIHEHO BEPHO.

OrneHka «XOpoIlI0» CTaBUTCS, €CIIU X0/ BBIIIOJHEHHS 3aJaHNsI BEpHBI, HO ObljIa TOMyIIeHa OHA WU

JABEC OI_I_II/I6I(I/I, MMPpUBCAMINC K HCIIPABUIIBHOMY PE3YJIbLTATY.
OHeHKa «YOOBJICTBOPUTECIIBHO» CTABUTCA, €CJIU ITPUBCACHO HCIIOJIHOC BBIITOJHCHUE 3a/laHU.
OI_ICHI(a «HCYIOBJICTBOPUTCIIBHO» CTABUTCS, €CJIU 3a1aHUEC HE BBIIIOJIHCHO.
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Features Cavernd in This Tutoral

You wit make & pawn, & bishop, 8 fock and & knight = thase 195505 31 th courss of
making thirse objeds You wit ks

o Creates and adten spine objects.

» Using Lache medifier to reats & 30 cbit
® USIng Fach extnusion £ CaMe GROMALrY.
* Using Bookan compeund cbjects.

o Using viewpeet background mages

« Using the Surface modéfier

Al the fiss necessary for this tizorial are proridod on the program discin the
\tutcrials\intro_to_medeing drectory. Before starting the tutonals, copy the |autivials foider

from the disc £ your kocal program instakation.
|



2METOAUYECKHUE YKA3AHUS
Tema 1.2 U3yuenue untepgeiica u 6a30BbIX onepanui

IIpakTHyeckas padora Ne 3
Co3nanne NPUMHUTHBHBIX TPEXMEPHBIX 00bEKTOB

Henb: nonyveHne MpaKTHUECKUX HABBIKOB 10 co3nanuto 3d momerneit

Boinosinus pa6orty, Bl Oynere:

YMETh:

- TPOSIBIIATH TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
HOPOTSKEHUHM BCEHM KM3HHU; CO3HATENbHOE OTHOILIEHHE K HENPEphIBHOMY OOpa30BaHUI0 KakK YCIOBHIO
yCIIeTHOM MPodecCHOHAIBHOMN 1 00IIECTBEHHOM JACSITEILHOCTH;

MaTepna.nbﬂoe o0ecneyeHnue:
MeTO,Z[I/I‘ICCKI/Ie YKasaHus JJI1 BBIOJHEHUA MPAaKTHYCCKUX pa60T, BApHUAHT 3alaHUA.

3ananue:
1. Coznanue 3D monenu B rpaduuecKoM peaaKTope.
2. BBINOTHUTH NPAKTUYECKOE PYKOBOACTBO

Xoa pa0doTbi:

AKTHBHOE BHJIOBOC OKHO MMEET JKEITYI0 PAaMKy IO TIEPUMETPY U HCIIONB3YeTCs IS JCHCTBUI Ha
00BEKTaMH, B TO BpeMs KaK MacCUBHBIE TOJIBKO OTOOPaXKAIOT TEKYIHe N3MeHeHus. [lJig akTHBH3alliK OKHA
HEOOXOMMO IIEJIKHYTh YyKa3aTeJIeM MBIIIKK TI0 €ro Ha3BaHUIO. XOTS aKTHBH3UPOBATH BHJIOBOEC OKHO
MO>KHO IIIeTIKasi MBIIIKOW U B JTIOOOM MeCTe BRIOPAHHOTO OKHA, EPBBIN CIIOCO0 MpeanouTuTensHei. B aTom
CJIy4ae TPH BBIJCIIEHHOM O00BEKTE CIIEHBI HEe OYACT MPOUCXOIUTH COPOC BBIICTICHUS.

HasBanne okHa pacmoyioeHO B BEPXHEM JIEBOM YTy, M BCE €r0 HACTPONKU BBI3BIBAIOTCS IIETYKOM
MpaBO¥ KHOIIKHM MBIIIY HA Ha3BaHUU OokHa (puc. 2.10).

Camerall

w Smooth + Highlights Spaok01
wireframe
Okher
Edged Faces
Transparency

Perspeckive
Lser

Frankt

Back.

Show Grid Top

Shiovw) Backaroumnd Battom
Shows Safe Frame Left

Right
Activeshade
Schematic
Grid

IJndo Views Pan Extended
Reda Shape

Viewpart Clipping
Texture Carrection
Disable Wiew

Configure. ..

Puc. 2.10. KoHTekcTHOE MEHIO HACTPOEK AKTUBHOTO BUIOBOTO OKHA

Baxno OTMCTHUTD, UTO Macirad OTO6pa)KCHI/I$I B BUJOBBIX OKHaxX MOXCT OBITH Pa3INYHBIM.
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Ecnu Ha crieHe ycTaHOBIICHBI KaMepbl M HaIlPAaBJICHHBIE HCTOYHUKH CBETA, TO BHIOBOE OKHO MOYKHO
NEPEeKIIIOUNTh Ha TOYKY 3pEHHUS U3 ITHUX OOBEKTOB (B CIHCKE HAaOOpa TOYEK 3PCHHsS TMOSBISIOTCS JITH
0OBEKTHI).

HHCTpyMEHTBI yIIpaBieHUs] 0TOOpaKEHUEM B BUIOBBIX OKHAX

B 3ds Max ectb MHOXECTBO CIIOCOOOB HaBUTallMK B TPEXMEPHOM IpocTpaHcTBe. [t aToro umeercs
P UHCTPYMEHTOB, KOTOpPbIE HAXOATCS B IIPAaBOM HUKHEM YIily (IIaHEb yIpaBICHUs] OKHAMHU IPOEKLUH,
puc. 2.11). BoJbIMIMHCTBO KHOMOK HCIOJNB3YeTCS Ui U3MEHEHHs MaciiTaba OTOOpa)KeHUS B BUIOBBIX
OKHaXx.

LULETFH
|2 & & B

Puc. 2.11. HCTpyMEHTHI yIIpaBieHUsI HaBUTallUEH

OCHOBHBIM METOJIOM MOJYYEHHSI HEOOXOAMMOIO OTOOpa)KEHUSI B BUIOBBIX OKHAX SIBISIETCS] BBIOOp B
MAHEJIM YIPaBJICHHUS HYKHOTO JEMCTBHS, IIETYOK MBIIIBIO HAa OJHOM M3 BUJOBBIX OKOH M MOCJIEAYIOIIEE
NepeTacKUBaHUE Kypcopa MBIIIN MTPU HAXKaTOW JIeBOM KHOIIKE J0 MONy4yeHHUs TpeOyeMoro pe3yabTaTa.

Bpamenue konecuka MbIIKK (0€3 aKTUBU3AIMM WHCTPYMEHTOB YIIPABICHUS HAaBUTAIMEH) TakKke
MO3BOJISICT U3MEHATH MacTad n300paKeHUsI B aKTUBHOM BHIOBOM OKHE.

Y HEKOTOpBIX KHOIOK €CTh HECKOJIbKO BapHaHTOB JAEUCTBUS. Takue KHONKH HMMEKOT MaJeHbKUUI
TPEYrOJIbHUK B MPaBOM HIDKHEM yriay. UToObl BbIOpaTh HYXHBI BapuUaHT, HAKMUTE Ha KHOMNKY H
yIEPKUBAUTE €€ HEKOTOPOE BPEMs, 3aTe€M, HE OTIyCKasi KHOIKY MBIIIHN, BEIOEPUTE OJHY U3 MOSBUBIIUXCS
JOTIOTHUTEIBHBIX KHOMOK. PaccMOTpuM MOApOOHO Ka)IbIil HHCTPYMEHT U BBITIOJIHSAEMbIE MU JIEHCTBUS:

16



0 Zoom (M3meHuTh MacmTad M300pakeHHs) — MPU HaKaTal JIGBOW JIBHIKCHHE

KHOTIKE BIIIK OT CeOSI MPUBEACT K YBEIMUEHUIO MacITada, K
MBIIIN

cebe, K YMEHbBIIICHHIO;

Zoom AlEg(H3menuts Macmtad u300pakeHUsT BO BCEX BHJIOBBIX OKHAaX) — aHAJIOTHYHO
PEIBIIYIIEMY, aKO M3MEHEHUE MPOUCXOIUT BO BCEX BUIOBBIX OKHAX;

Zoom Extents (Iloka3zaTh OOBEKTHI MOJHOCTBIO) — HM3MEHSAET BUJ Tak, 4ToObI Bcs creHa (1) wium
BEIOpaHHBIC OOBEKTHI (2) 3aHUMATM MAKCHMAIILHO BO3MOXKHOE TPOCTPAHCTBO B AKTUBHOM BHJIOBOM OKHE

Zoom Ex s Selected (IToxazaTh Bce BBbIICICHHBIE OOBEKTHI MOJHOCTHIO) — HM3MEHSET BHUJ TaK,

4T00bI BCs crieHa (1) niu BeIOpaHHbIE 00BEKTHI

3aHUMAIIN iﬁé‘#{chaano BO3MOYKHOE MPOCTPAHCTBO B aKTUBHOM BHJIOBOM OKHE

Zoom Ex‘rﬁ. All (ITokazats cuieHy MOJHOCTBIO) — U3MEHSET BH/T

TaK, YTOOBT BCsI CIICHA WJIM BBIOPAHHBIC OOBEKTHI 3aHUMAITU-MAKCUMAIBHO BO3MOYKHOE IPOCTPAHCTBO
BO BCEX BHUJIOBBIX OKHAX -

Zoom Region (YBenu4uTh 3a1aHHYI0 00J1aCTh)
(Hi¢peMeniaTh BUJI B INIOCKOCTH aKTMBHOTO OKHA)
- IOBOPOT BHJIa BOKPYT IIEHTPA TJI00AIBHOM CUCTEMbI KOOPAMHAT
jewport Toggle (Pa3BepHYyTh BHIOBOC OKHO Ha BECh DKpPaH) — YBEIMYMBACT aKTHBHOE
BUJIOBOE OKHO 3Mep0B Bceil paboueit oonactu. Bo3Bpar B npekHee COCTOSTHUE — MOBTOPHOE HAXKAaTUE

Ynpasnenue oroOpaxkeHueM B okHe Perspective

B pexXUMe Arc ROynpaBneHHe 0TOOpakeHUEM CLICHBI B OKHE

Perspective ocyiiecTBisieTcsl ¢ TOMOIIBIO CHEIHATBHOMN YIIpaBIISIOIeld OKPY>KHOCTH JKEITOr0 LBETA C
YeThIPbMS MapKepaMu (TU3MO-MaHUITYJIATOPA).

VYrpaBieHrne MOBOPOTOM OKHA MPOEKIUMU BOKPYT €ro ILEHTpa, BbIIEICHHBIX OOBEKTOB W YacTel
OCYILECTBIISICTCS C TIOMOIIBIO YIPABIISAIONIEH OKPYXHOCTH € YeThIpbMs Mapkepamu (puc. 2.12). J[BuxeHue
KypCOpOM BHYTPH OKPY’KHOCTH IPHUBOJIUT K CBOOOJHOMY MOBOPOTY BO BCeX HampasiieHusiX. [lepemenienue
MBIIIM BJEBO M BIPAaBO NpPU HaKaTOM JIeBOW KHOMKE (Kypcop BHYTPH JIEBOTO WJIM IPaBOTO Mapkepa)
IPUBOJIUT K TIOBOPOTY CLEHBI BOKPYT BEPTUKAIBHON OCU. AHAJIOTHYHO
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YIPaBICHUE BEPXHUM M HIKHUM MapKepOM IIPUBEACT K IOBOPOTY OKHA IIPOEKIHMH BOKPYT
TOPU30HTAIILHOM OCH, PACIOJIOKEHHOW IapajulebHO IUIOCKOCTH OKHA. Pacmonoxenue ykasarens Ha
OKPYKHOCTH MEXIY MapKepaMu I103BOJISIET ITOBOPAYMBATh OKHO IIPOEKLUU BOKPYT T'OPHU30HTAJIbHON OCH,
HaIIpaBJICHHON BHYTPb OKHA.

Ferspeciive

Puc. 2.12. YnpaBneHnue oToOpakeHHEM ¢ IOMOILBIO CIIELUAIBHBIX MApKEPOB
Pexxumel BU3yanuzanuu

B BHJIOBBIX OKHAX MO>KHO UCIOJIB30BATh PA3JIMYHBIE PEKUMBI OTOOPAXKEHUS:

pexxum Smooth + Highlights (CrnaxxuBanne u 6muku). OObEKTH B OKHE BHJIA TPEACTABISIIOT CO00M
MIOBEPXHOCTHU, pedpa MeXIy I'paHsIMH OOBEKTOB CIVIAXKHMBAIOTCS U MOKa3bIBaIOTCS OaMKH (puc. 2.13). D10 He
OKOHYATEJIbHbIN BUJ CLEHbl. MTOroBbIi BHUJ CIEHBI IOJY4YaeTCs TOJIBKO I10CJIE€ BBIIIOJHEHHUS KOMAaH/IbI
BH3YyaJTM3allii. ITOT PEKUM OTOOPaKEHUS Yallle BCEro UCIob3yeTcs s okHa Perspective (IlepcriektrBa).
JUis CIIOKHBIX ClLieH TpeOyeT 3HaUUTEIbHOTO BPEMEHH /ISl OTOOpaXKEeHNUs;

Camerali

Puc. 2.13. Pexxum Smooth + Highlights (CriaxxuBanue u Oukm)
CIICMYIONIMUM YpPOBHEM OTOOpakeHHsT OOBEKTOB TPEXMEPHOM CIIEHBI sBiseTcs pexkum Wireframe

(Kapkac) (puc. 2.14). He TpeOyeT 3HauMTENbHBIX PECYpCOB AJS OTOOpakeHUs U yHoOeH ais paboThl co
CTPYKTYpOIl 00BEKTA;
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Camerall Camerall

Puc. 2.14. Pexxum Wireframe (Kapkac). Pexxum Smooth + Highlights
(CrnaxuBanus u 61ukn) ¢ pesxkumom Edged Faces (Otobpaxkenue pedep)

pexxum Smooth + Highlights (CrnaxxuBanus u 6muku) ¢ Edged Faces (OtoOpakenue pebdep). ITot
PEXUM TIpEICTABIAET COO0H KOMOMHALIMIO ABYX MPEIBIAYIINX PEeXUMOB (puc. 2.14);
PaccmoTpeHHbIe pexXUMbl 0TOOPaKEHUS MOKHO CUUTATh OCHOBHBIMH.

Buszyanuzanus

ITocne Toro kxak cueHa cosjana, He0OXOAUMO BBIIOJTHUTH €€ BU3YalU3auio. s 3TOro HCnonb3yercs
kHonka Quick Render (Production) (beicTpas Bu3yanu3alnus: UTOr') HA OCHOBHOHM INaHEM MHCTPYMEHTOB
(puc. 2.16). Kakoe BHAOBOE OKHO aKTHBHO (BBIICNICHO pAaMKOW IKENTOr0 IBETa), TO H Oyner
BU3YaJIU3UPOBATHCS, B HALLIEM ciiydae 3To OkHO Perspective (IlepcnexTuBa).

[Tocne Ha)kaTUst ATOW KHOMKHU OTKPBIBAETCSI OKHO BU3yallM3allMH, B KOTOPOM, IO MEpPE BBIMOJTHEHUS
pacdeToB, oToOpakaeTcsi UTOropoe uzoopaxenwue (puc. 2.16).

B [e]e]e 08 X [memm I

Cuick Render (Produckion)

Puc. 2. 16. Knomnka ObIcTpoii (0€3 MEHIO JOMOJHUTENBHBIX HACTPOEK) BU3YATH3AI[UU CIICHBI U OKHO
BH3YaIIN3alluu

[Tocne BBIMONHEHUs BU3yalu3allud H300pakeHHE MOXKHO COXpPaHUTh B Buie ¢ailna B pa3IUdHBIX
rpadgudeckux dpopmarax — komauaa Save Bitmap (Coxpanuts B rpadgudeckom dopmare) (puc. 2.17).
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Browse Images for Dutput d |

Histary: IC:\D ocuments and Settingshalexanderiion gokymeHte3dsmarhscenes j

Nanka: I@ 3CENES j - =k E3-
0L.ipg
Hraa dalina: |D2 %

OTmeHa

Tun dalina:

= Gamma
Devices... : )
€ llze image's own gamma

Setup... & Usze system default gamma

® £ Over - IMAGE
® Perspective, frame 0 (1:1) IR Overide [~ 3
ﬁﬁ o e e L B iew |‘ I~ Sequence ¥ Preview
K

Statistics: M

5 e
Sawve Bitmap Location: M4

Puc. 2. 17. Komanna coxpaneHus n300paxeHus U JUaIOrOBOe OKHO coXpaHeHus daiina

(I)opMa NnpeacraBJCeHus pe3yjabTara:
Co3nmaHHbIe 3d MOACIIN.

Kpurepun onenkn:

OneHka «OTJIMYHO» CTaBUTCS, €CIIU 3a/1aHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOPOIIO» CTAaBUTCS, €CJIN X0/ BBIMOJIHEHH 3a/1aHusI BEpHBIH, HO Oblja JOMYyIIEHa OJTHA UITH
JIBE OIIMOKH, TPUBEAIINE K HEMPABWIHLHOMY PE3YJIbTATYy.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, ECIIM IPUBEIECHO HETIOIHOE BBINIOJIHEHNE 3aJaHUS.

OrneHKa «HEyIOBJIETBOPUTEILHO)» CTABUTCS, €CIIU 331aHUE HE BBIIIOJIHEHO.
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2METOIUNYECKHUE YKA3AHUS
Tema 1.2 U3yuyenue unTepdeiica u 6a30BbIX onepanuii

IIpakTnueckas padora Ne 4
PabGora ¢ npumMuTHBaMHU: NlepeMellieHHe, BpallleHne, MacITad0upoBaHue, KOMUPOBaHMe,
rpynmnupoBKa

Heab: nonyueHne NpaKTHYECKUX HABBIKOB 10 padoTe ¢ 3d MOACISIMU ¥ UX TPYHITHPOBKOI

Boinosinus pa6orty, Bl Oynere:

YMETB:

- TPOSIBIIATH TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
IOPOTSKEHUH BCEH KU3HHU; CO3HATENbHOE OTHOILIEHHUE K HEMpPepbhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHEMIHON MPOo¢eCCHOHAIBHOM U 00IIECTBEHHOM e TEeIbHOCTH;

MaTepI/IaJIbHOC o0ecneyeHnue:
MeTtoauueckue YKa3zaHud U1 BBIITIOJIHCHU A IMTPAKTUYCCKUX pa60T, BAapUAHT 3aaHUA.

3amanmne:
1. Cosnanue 3D npuMUTHBOB B rpadiuecKOM PEIaKTope.
2. BbInoaHeHHs MPaKTUYECKUX YKa3aHUU Mo pabote

Xoa pa0doTbi:

Paborta ¢ oObeKkTaMu HaYMHAETCS C PACIOIOKEHHUS UX Ha ciieHe. [locTpoeHne MpUMHUTUBOB CBOJIUTCS
K CJICIYIOIIEMY: IIETYKOM MBI B OJHOM W3 OKOH IMPOEKIH 0003HAYAETCS PACIIONIOKCHHE HAYABLHOM
TOYKH O0BEKTA, a 3aTeM MepeMelIeHHEeM yKa3aTesi MBIIIU MPH HAXKATON JIEBOM KHOMKE 33/1al0TCS pa3Mephl
o0nekra. [TociaenoBaTeIbHOCTD MIETYKOB (DUKCHPYET JOIOTHUTETHHBIC TTapaMeTPHhI.

[lepen paccMoTpeHueM mpoliecca co3iaHusi 00BEKTOB OOCYIUM MOHSTHE aKTHMBHOE BHUIOBOE OKHO.
OHO MMEET KENTYI0 paMKy IO MEPUMETPY U UCIIONIB3YEeTCs sl ICUCTBUN HaJ 00bEKTaMH, B TO BPEMS Kak
MACCUBHBIE TOJIBKO OTOOpaXaroT TeKyIue U3MeHeHus. J[s akTUBHU3aIMK BHIOPAHHOTO OKHA, HE0OXO0IUMO
HIGJ'IKHYTI) yKaSaTCJ'IGM MBIIIIKHA 110 €0 HAa3BAHUIO.

3amaBaTh pacmoiioKeHUE U pa3Mepbl IPUMUTHBOB MOKHO HE TOJIBKO C MOMOIIBI0 METOa "IEIKHYTh
nu HepeTaHII/ITI)", HO U C KJ'IaBI/IaTprI C ICJIBbIO CO3MaHUA O6T)€KTOB C TOYHBIMH 3HAUYCHUSIMU.

ITocne co3panns 00bEKTa MOKHO MEHSTh HE TOJIBKO €r0 MECTOIIOJIOKEHUE Ha CIICHEe, HO U 000 U3
€ro TapaMeTpoB.

Co3ganne 00BbEKTOB

AKTI/IBI/ISI/IpOBaTI) BHUJOBOC€ OKHO, HIGJ'IKHYB yKaSaTeJ'IeM MBIIIIKX 110 HA3BAHHUK OKHA. HepBBIe
MOCTPOCHUS PEKOMEHYETCsl BBINONHATH B BUAOBOM okHe Top (Bunm cepxy). BeiOupaercs coznaBaeMbilii
00BEKT MyTeM HaXkaTHsl KHOIKHM B KOMaHAHOH nmaHenu wiu naHenu Objects. 3areM HEOOXOAUMO MIENKHYTh
MBIIIBI0 B JIFOOOM BHJIOBOM OKHE, B KOTOPOM OYIEeT MPOUCXOIUTH IMOCTpOeHHE. BhIOpaTh TOUKy Ha
IUTIOCKOCTH, KOTOpast OyIeT Ha4aaIbHOW TOUYKOW 00bekTa. Jlajiee MoCTpOeHUE BBITIOIHACTCS ITyTEM JIBHKCHHUS
MBI TIPU HAXKATOW JeBoi KHomke. Eciam co3naBaeMblii OOBEKT MMEET OAWH MMapaMeTp, TO MOCIe
OTHYCKaHI/Iﬂ KHOIIKHN HOCTpOCHI/Ie O6T)€KTa 6y21€T 3aKOHYCHO. HpI/I HAaJIMUYNUNU HCECKOJIBKHUX HapaMeTPOB
HEOOXOUMO TPOJODKUTH JBIKEHHWE MBIIIH W (UKCHPOBATH 3aJaBacMoOe 3HAUYCHHE IyTEM HAKaTHS €e
7eBOM KHOMKHU. 3ds max pucyer pe3yJbTUPYIONIYI0 TEOMETPUIO OJTHOBPEMEHHO BO BCEX BHIOBBIX OKHAX, MO
Mepe OHpGI[GJIeHI/IH paCCTOSIHI/Iﬁ U BBIIIOJITHCHUA HpOI_ICCCEl CO31aHusA.

Hanpumep. Co3znanne mnapamienenunena. B manenn Create 1menkHWTe 10 KHOmke Box
(ITapannenenunen) (puc. 3.1).
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a2 Al elE T
— O Y &L P % 3

IStandard Primitives j D —
(BT w—
4 [ AutoGrid
Box _ Cone |
Sphere | Geosphere |
Cylinder | Tube |
Toruz | Pyramid |
T eapot | Flane |

Puc. 3.1. Komauguas nagens

Jlanee 1mienaKHUTE JIEBOM KHONKOM MBIIIM B JII0OOM MecTe BuaoBoro okHa Top (Bepx) u, He oTmyckas
KHOIIKY, nepeaBUraiiTe  Kypcop B CTOpOHY, 3ajaBas  pa3sMepbl  OCHOBAHUs (puc.
Top “erspective

3.2).

Puc. 3.2. OcHoBaHue napauienenumnena

3aTeM OTIYCTUTE KHOINKY MBIIIH, MEPEMECTUTe Kypcop IO BEPTUKAIM BBEpPX, 3ajJaBas BBICOTY
napamienenunena. [{eaxkHuTe 1eBOi KHOMKOW MBIIIH €Ille pa3, 3aBeplias IocTpoeHue oobekTa (puc. 3.3).

Puc. 3.3. OxoHuaTenbHbIN BUI GUTYPHI
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Kaxmomy 00BeKTY Ha3HA4aeTCs ONpeeIeHHBIN BeT. [10 yMOTUaHHUIO I[BET /ISl BHOBH CO3/]aBAEMOTO
00BEeKTa Ha3HAYaeTCsl CIIydalHbIM 00pa3oM. BrIOpaHHBII IIBET MPUCYTCTBYET /10 TEX IMOP, MOKA OOBEKTY HE
OyzeT Ha3HAuYCH ONpE/ICICHHBI MaTepHrall.

[Tocne cozmanusi oobekra mapamerpbl nmaHenmu Create (Co3aaTh) OCTAIOTCS aKTHBHBIMU M IHETYKH
MBIIIA B BUJIOBBIX OKHAX MPHUBEIYT K CO3JaHUIO CIEAYIOIIEro o0bekTa. J[isi TOro 4ro0bl BRIMTH U3 peKUMa
co3manus 00BEKTa, mpoie Bcero BeiOpaTh pexkuM Select Object (Beibop o0bekTa). Co3maHHBIA O0OBEKT
Oyzer BbizesieH. Ecnu Teneph MIENKHYTh B JIIOOOM MECTe BHUIOBOTO OKHA, BBIJCIICHUE 00bEKTa CHUMETCSI.
Ecnun HeoOX0aMMO M3MEHHUThH MapaMeTpbl CO3JaHHOTO OOBEKTa, BBIIEIUTE €0 U MepeHIuTe Ha BKIAJKY
Modify (MoaudunmpoBars).

Brigenenue 00beKTOB

[lepen BeIOTHEHHEM JTFO00H onepanuy (M3MEHEHUE TTapaMeTpOB, TpaHc(hopMaIHs, YIaJICHUE U T. JI.)
HEO0OXO0UMO BHIOpaTh (BBIICIUTH) UHTEPECYIOIMUNA 00BEKT. sl 3TOr0 B MEPBYIO OYEpeab MUCIOIB3YETCS
UHCTPYMEHT
elect Object (Bbibop 00bekTa). BoieneHHbIN 00BEKT 0003HAYACTCS
[:? OHTEIHEpOM 0eJI0To IBeTa U M300paKEHUEM TPOHKH BEKTOPOB JIOKAIBHOM CUCTEMBI KOOPMHAT.
—11060i1 BBIIENEHHBIH 00BEKT MOKET OBITH YaJIeH MyTEM HaXaTHs KIABULIN

Delete (Y nanuts).

Kpome »3Toro, oOBEKTHI MOXXHO BBIOMpATh B JIFOOOM MOMEHT, KOTJa aKTHBHa J00as KHOIKA
tpanchopmaruu (puc. 3.4).

+0A

Puc. 3.4. IucTpyMeHTHI BEIOOPKU U TpaHChOopMaIiu

N3menenne napameTpoB 0OBEKTOB

[TepeunciauM OCHOBHBIE MpaBHUIIA:

nepe; N3MEHEHHEM BBIJIENINTh OOBEKT,;

OTKpHITh BKIaKy Modify (Monu¢unupoBars) naHeian KOMaH]

0TOOpaKar0TCs MapaMeTPhl TOJIBKO OJJHOTO, BBIAECICHHOTO 0OBEKTa BO BKIIA/IKE;
napameTpsl 00bEeKTa pa3OUThI IO TPYIIaM, 3TH IPYIIILI IPEICTABICHbI
CBUTKAaMHU C COOTBETCTBYIOIIMMU Ha3BaHUsAMU (puc. 3.5);

ARSI e e
/IBDHE” |_ f

| ot Lis -] | SuperSprayt

i
— IM::u:Iifier List j

[l e | @

[ B =

|- Pararneters D —

Length[B5603 2]
width[35.347 3

Hei ht'l—% [+  Parlicle Generation [i

S| 428 ﬂ i+ Particle Type [i

Length Segs:[T 3 [+ Rotation and Collision i

"width Segs:|1 ﬂ [[ + Object Mation Inkheritance i

Height Segs:l‘l ﬂ i+ Bubble Mation [i

23|I+ Particle Spawn [i

[+  Basic Parameters li

¥ Generate Mapping Coords.
[~ Realword Map Size

[+ Load/Save Preset: li




Puc. 3.5. Bxnagka Modify. I'pynmsl napameTpoB o0bekTa

CBUTOK MOXET BKJIIOYATh B C€Osl HEKOTOPHIC MOATPYIIBI MAapaMeTPOB, OHH BBIACISIOTCS PAMKOW C
Ha3BaHHUEM B BEpXHEM JIEBOM yriy (puc. 3.6);

— Yiewport Dizplay
" Dotz @& Ticks
T Mesh " BEox

E Parameters | Percentage of Particles:

Radius[3.379mm 4] [T0.0 HERY
Segments:|4 ﬂ
¥ Smooth [+  Particle Generation i
Teapot Parts—————— rl + Particle Type |J
o |+ Rotation and Callision [i
¥ Handl : : ;
e [ - DObject Mation Inhertance |-
v Spout

P Ld Influence: [T00.0 B
[~ Generate Mapping Coords. Fuiltiplier: I-I,D ﬂ

Puc. 3.6. [logrpynna mapameTpoB

Koraa paCKpbITO MHOI'O CBUTKOB C mapaMETpaMH, OHU BBITATHBAIOTCA B JJIMHHOC BEPTUKAJIBHOC MCHIO,
U J100paThCsl 10 HUXKEJEeKAIIUX I[apaMeTpOB CTAHOBUTCS HEBO3MOXKHO. B aToM cityuae mpenycMoTpeH
pexum Scrolling (IIpoxpytka). Korga BepTukambHOE MEHIO YXOJIWT 3a Ipejlienbl pabodero OKHa, crpaBa
HOSABISETCS TEMHasi BEpTUKAJIbHAs MOJ0ca C cepbiM OeryHKoM. IIpokpydnBaTh MEHIO MOXHO, IepeMerias
6€FYHOK IIpr MOMOLIU POJIMKA MBIIIKH, a TAKKEC KYpCOPOM B BUJC KMUCTHU PYKH, YXBATUBIIHCE 3a CBO6OI[HOC
MECTO IIaHEJIN MEHIO.

€cJIi TapaMeTp 3a7aeTcsl YUCICHHBIM 3HAa4€HHEM, TO OH INPEJCTAaBJIEH 3JIEMEHTOM YIIPaBIICHUS
Spinner (Cuetuuk) (puc. 3.7). 3HaueHUsI CUETUYMKA MOKHO 3aJ[aBaTh KaK BPYYHYIO, HCIIOJIb3Ys MOJI€ BBOAA,
TaK U UHTCPAKTUBHO MBIIIBIO, UCITOJIB3Y KOIIKHU CO CTPCIIKaMH BBCPX U BHUSI. I[BI/I)KCHI/IG MBIIIBIO OT ce0sT U
K ce0e Mpu HaXKaToH JIEBOM KHOIKE MBIIIU TaK)Ke MPUBEIET K U3MEHEHUIO 3HAUEHUS CUETUHKA;

Radiuz[3.379mm 2|| | W Body Geodesic Baze Type
Segments:ld ﬂ ¥ Handie ’}' Tetta ¢ Octa & |coza

Puc. 3.7. Dnements! untepdeiica. Cuerunk. Onaxku. [lepexmouarenu

€CJIM MapaMeTp MOXKET UMETh TOJbKO 3HaUY€HUs "BKIIOYEHO" WM "BBIKIIIOUEHO", TO OH MpEACTaBICH
anemenToM ynpasieHus CheckBox (®naxok);

€CJIM TapaMeTp MOXKET WMETh TOJbKO YCTAHOBJICGHHBIE 3HAYEHHUs, TO OH OOBIYHO TPEICTABIICH
anemeHToM ynpasienus RadioButton (Ilepexntouarens);

®opma npeacTraBieHus pe3yabTara:
Co3nannbie 3d Mmozeny.

Kpurepun onenkn:
OrneHka «OTJIIMYHO» CTaBUTCSA, €CIIU 3a/laHUE BBITIOJIHEHO BEPHO.
OLIQHKa «XOpOIIO» CTABUTCA, €CJIU XOJ BbIIIOJIHCHHUA 3aJaHUA BGpHBIfI, HO OblLIa AONYIICHA OJJHA UJIN
JIBE OIIMOKY, MPUBEIINE K HEMPABUIBHOMY PE3yJIbTaTY.
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OHCHKa «YOOBJICTBOPUTEIIBHO» CTABUTCA, €CJIU ITPUBCACHO HCIIOJIHOC BBIIIOJHCHUE 3alaHUA.
OL[GHKa «HCYIOBJIICTBOPUTCIILHO» CTABUTCS, €CJIU 3aaHUEC HC BBIIIOJIHCHO.

2METOANYECKHUE YKA3AHUS
Tema 1.2 U3yuyenue untepdeiica u 6a30BbIX onepanuii

IIpakTnueckas padora Ne 5
IIpuBs3KkHM 1 BbIpABHMBAHHE

Heab: nonydeHWe NPAKTHYCCKUX HABBIKOB M0 pabore ¢ 3d MojensMu W WX MPHUBI3KOH W
BBIPAaBHUBAHHEM

Boinosainus pa6orty, Bl Oynere:

YMETh:

- TPOSIBIIATH TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
IOPOTSKEHUH BCEH KU3HHU; CO3HATENbHOE OTHOILIEHHUE K HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
yCIIeTHOM MPodecCHOHAIBHON M 00IIEeCTBEHHOM NeATEIIbHOCTH,

MaTepI/IaJIbHOC o0ecneyeHnue:
MeTtoauueckue YKa3zaHudg U1 BBIIIOJIHCHUSA IMTPAKTUYCCKUX pa60T, BAapUAHT 3aaHUA.

3amanmne:
1. Coznmanne 3D npuMUTHBOB B TpaguecKOM peaKkTope.
2. BbInomHeHMs MPAKTUYECKUX YKa3aHUH 1o paboTe

Xox padboThr:

[Tepemenienre u MOBOPOT 00BEKTOB

Tpanchopmanus (Transforming) oObekTa WM TPYIIBI O0BEKTOB — ATO MPOILIECC OMpEeaeTICHUs
MOJIOKEHHUS Ha CIIEHE, BpallleHue W MacuTabupoBaHusa. TepMuH TpaHchoOpMalus OTHOCUTCS K OCHOBHBIM
onepanusim: Move (Ilepemectuts), Rotate (Bpamiars) u Scale (MacmtabupoBarts).

OYHKIIMOHATBHOCTh 3THX KOMaHJ MOXXHO PAaCHIMPUTh MyTeM BbIOOpa pa3iMyYHBIX KOOPIMHATHBIX
cucteM TpaHchOpMaIlMH, IIEHTPOB TpaHc(opMaluu W OrpaHUYEHUN JUIsi oceil TpaHchopmarmu. Takue
pacuIpeHusi Ha3bIBAIOTCS MEHekepaMu TpaHchopmaruu. KHomku TpaHchopManuu U MEHEIKEpH
TpaHcpOopMaIlK pacloI0KEHbI IPUMEPHO B CEPEIMHE OCHOBHOM MaHeI UHCTPYMEHTOB (puc. 4.1).

’g U E_IJWEW -] EEU

Puc. 4.1. UncTpyMeHTHI yIipaBieHus TpaHcHOopMaIusiMu

Paccmorpum moapoOno omeparuu: Move (Ilepemectuts), Rotate (Bpamarte) Jlns mepememnieHus
00BEKTOB BBINOJIHUTE CIEAYIONINE JeHCTBUS:

[lenxHuTE N€BOM KHONKOM MbIIIM Ha KHomKe Selectand Move (BbiaenuTs u nepemMecTuTh) NaHeIu
MHCTPYMEHTOB. é"

VYcraHoBHUTE Kypcop Ha OOBEKTE W IIEIKHUTE JeBOW KHOMKOW MbImM. Kypcop mpumer BuJ 3HAuKa,
n300paxxeHHoro Ha kHomnke Select and Move (Beinenuts u nepemectuts) (puc. 4.2).

He ormyckass kHomku, meperamure oObekT. Ecim ykaszaTenb MbILM [IOMECTUTh HaJ OJHUM W3
BEKTOPOB, TO IIepeMeleHIe OYAET MPOUCXOIUTh UMEHHO B 3TOM HalpaBJICHUH.
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Pesynbrar mepemenienus nokazad Ha puc. 4.3. [Tocie nepemernieHuss 00bEKT OCTACTCS BBIACICHHBIM.
Mo:xHO nepelTH B IpYroe OKHO MPOEKIIUU U TPOJOJIKUTH NIEPEMEIICHHE.

Puc. 4.2. Bux cuiensl 10 nepeMenieHusi 00beKTa

Puc. 4.3. Buja crieHsI mociie epeMenieHusi 00beKTa

[Ipn u3MeHeHUH MONOXKEHHUSI 00bEKTa MOYHO BBIOpATh OINpPEAEICHHYI0 OCh WIH IJIOCKOCTh, BAOJb
KOTOpO# OyleT MpoUCXOAUTH MepemenieHue. st 3Toro Heo6XoIMMO MOJBECTH Kypcop K BBIOpAaHHON OCH
(OHa TIOJICBETHTCS JKENTHIM IIBETOM) M 3a(pUKCHPOBATH ATy OCh IIEITYKOM JIEBOW KHOIKH MBIIIH. MOXHO
3aukcupoBaTh U MIOCKOCTh mpeoOpasoBanus (XY, YZ, ZX), pa3MecTHB Kypcop Ha KBajapaTre Mexay
ocsimu (puc. 4.4).

Puc. 4.4. Tpu BapuaHTa OrpaHu4eHUsI IEPEMEILIEHUS

IToBopor
Jliis ToBOpoTa 00BEKTA BBIIOIHUTE CIETYIOIUE [aru:

Br16path uHCTpYMEHT géect and Rotate (BbiaenuTs 1 moBepHYTH) B
OCHOBHOI1 MMaHe HHCTPYMEHTOB. Boinenuts 00bekT. [losBstest ocu X, Y U IBE OKPY>KHOCTH.
ITonBecTn ykaszaTenab MbIIIN K BHEIIHEH OKPY>KHOCTH.
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VYaepxkuBasi HA)KaTOW JIEBYIO KHOIIKY MBIIIH, IEPEMECTUTh Kypcop BBEpX WM BHU3. lpu ABMWKeHHH
Kypcopa BBepX (MBIIIb OT ce0s1) MOBOPOT MPOUCXOAUT IO YACOBOU CTpENKE, MPU JBWKEHUH BHU3 (MBIIIH HA
ce0s1) — IPOTUB YacoBO# cTpenku (puc. 4.5).

Puc. 4.5. IToBopoT 00bekTa

[Ipu HaBeneHMM Kypcopa Ha KOOPAMHATHBIE OCH OHM CTAaHOBMTCS JKEJITOIO LIBETa. JTO 3HAYUT, YTO
MOBOPOT OYyZIEeT MPOUCXOIUTH BOKPYT BEIOPAHHOM OCH

[ToBopoT 00BEKTa NPOMCXOJUT OTHOCUTEIBHO OHNOPHOM TOYKM (LEHTpa JIOKAIbHOM CHCTEMBI
KoopauHaT oObekrta). Eciu BeIgeneHa rpynna oObeKTOB, MPeoOpa3oBaHUEe MPOMCXOANUT OTHOCHUTENBHO €¢
reOMEeTPUYECKOro LEHTpa.

Hcnonp3oBaHue 1ManoroBblx OKOH Ui BBOJA 3HAUE€HUH TpaHchopMalu

Jlns BBOIA TOYHBIX 3HaueHW TpaHchopmanuii Move, Rotate m Scale MOXHO WCHOIB30BATH
crienuanbHble nuanorossle okHa Transform Type-In (BBon 3nauenuii mpeoGpaszoBanus) (puc. 4.6). s
BBI30BA JTMAJIOTOBOTO OKHA HEOOXOJWMO INENKHYTh MpPaBOi KHONKOW MBIIIM IO BBIOPAHHOMY 3HAUKY
TpaHc(hOpMaIHH.

(&) Move Transform Type-In - | I:Ilﬁl [£) Rotate Transform Type-In - |I:I|£|

Abzolutewiold——

W[ 2
A - —
2 Y

Offset:Screen

- =
' [
v

Abzalutewfarld ———

o1 o p—
A [
v El—

Offset:Screen

2 =
L [
v [ —

Puc. 4.6. Inanor Transform Type-In

Huanoroseie okHa Transform Type-In cocrosT u3 nByx wacreid. [lons B JeBoit 4acTu SKpaHa BCerna
MOKa3bIBaloT abCcoNMOTHEIE 3HaYeHus is Move u Rotate B MUpOBOI crcTeMe KOOpAMHAT M aOCONMIOTHBIC
3HaueHHs Scale B JTOKaIbHOUM CHCTEME KOOpJAWHAT BHIOpAHHBIX OOBEKTOB. B mpaBoil 4acTu OKHA BBOJMTCS
CMellleHre TpaHc(hopMaluy ¢ TOMOIIBIO TEKYIIEH KOOPIUHATHOW CHCTEMBI.

Abzolute:Local

o o—
A L —
e N —

=10 ]|
Offzet:Screen

z[T000 %
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Puc. 4.7. lnanoroBoe OKHO MacIITabUpOBaHUS

I'moGanbHas 1 JOKaJIbHAS CUCTEMBI KOOPAWHAT. YTIPaBJICHUE ONOPHOM TOUYKOM 00beKTa

[lepecekaronyecs: 4YepHbIe JJUHU B CEPEIUHE BUOBBIX OKOH ITOKa3bIBAIOT LIEHTP IN100aJIbHON CUCTEMBI
KoopauHaT. Hampasnenue oceil rino6aabHON CHCTEMbl KOOPAMHAT OTOOpa)kaeTcs B JIEBOW HIDKHEH YacTh
BUJIOBBIX OKOH M 3aBUCUT OT BUJI0B npoekuuii (Top, Front, Left), koropsie oHu oTpaxarot.

[Ipu BBIAENEHMM OOBEKTAa WM TPYNIbl OOBEKTOB OTOOpPAKAaeTCsl TPOMKa BEKTOPOB JIOKAJIBHOU
CHCTEMBbl KOOPAMHAT OTHOCUTEIBHO ONOPHOH TOUkHU 00bekTa (puc. 4.8). Takum oOpa3oM, nepemelieHue u
MOBOPOT — 3TO U3MEHEHHE MOJIOKEHHS JIOKAJIbHON CUCTEMBI KOOPMHAT OTHOCUTENILHO TTI00AIbHOM.

Front

Puc. 4.8. I'mobanpHas 1 TOKAIbHAS] CUCTEMBI KOOPIUHAT

EcTh BO3MOXXHOCTH HW3MEHSTH IIOJIOKEHUE OMOPHOW TOYKH JIOKAILHOW CHUCTEMbI KOOPIMHAT
OTHOCHUTEIILHO 00bekTa (puc. 4.9). 10 ObIBaeT HEOOXOIUMO ISl YA0OCTBA MO3UIIMOHUPOBAHUSI OOBEKTOB
OTHOCHTEJIBHO TI00ATBHOM CHCTEMbI KOOPMHAT, B CIIyYask CO3/aHUsI MACCHBOB OOBEKTOB U T.I.

'Pcrspec'tive

Puc. 4.9. JlokanpHast cuctemMa KOOpJIMHAT NEPEHECEHa B YToJl 00BbeKTa

s sToro HeoOxomuMmo akTuBu3nMpoBarth pexkuM Affect Pivot Only (Bo3sneiicTBoBaTh TOJNBKO Ha
JIOKaJIbHYIO CUCTEMY KOOPJHMHAT) C IOMOIIbIO 35ieMeHToB ynpasieHus Hierarchy | Pivot | Affect Pivot Only
(Mepapxus | JlokanmpHast cuctemMa KoopAHHAT | Bo3aeiicTBOBaTh TOJIBKO HA JOKAJIBHYIO CHCTEMY KOOPIHHAT)
— puc. 4.10.
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w| | & @@ T |
[Box01 [
Pivat 1K Link Infa

[- Adjust Fivat |
r Move/Fotate/Scale:

Affect Object Only
Affect Hierarchy Only
— Alighment:
Center to Object
Align ta Object
Align ba world

— Pivot:

Feset Fivat

Puc. 4.10. PexxuM n3MeHEHHUs IOJI0KEHHUSI OTIOPHON TOYKH 00BEKTa
[Tocne 3Toro n3o00pakeHue JOKaIbHOM CUCTEMbI KOOPAMHAT U3MEHUT CBOM

BuJ (puc. 4.11). Tenepp, UCHOIB3YsI UHCTY

Select and Move (Bbiienuts u nepemecty

X%HT
Th) OCHOBHOM ITaHCIIH HHCTPYMCHTOB, MOXXHO 3a/1aTb HOBOC

PAaCIIOJIOKCHUC JIOKaJIbHOM CHCTEMEI KOOpAuHaT

Puc. 4.11. M3meHeHne BUIa JOKAIBHON CHCTEMBI KOOPJIMHAT TPH akTHBU3anuu pexnma Affect Pivot

Ol’lly Hooe MmecTomnonoxenne J10KaIbHOW CHCTEMBI KOOpAuHaT

Konuu o6vexToB. I'pynnupoBanne 00beKTOB

Jns co3maHusl TOBTOPSIFONIMXCST OOBEKTOB MCIIONIB3YETCsl Omepanus KiIoHupoBaHus. KioHupoBanue
O0OBEKTOB BBIMOJHAETCS C MOMOINBIO crenuanbHoro auaigoroBoro oxHa Clone Options (Omun
KJIOHUPOBAHUS), B KOTOPOM BBIOMPAETCS OAWH M3 TPEX METOJOB KJIOHHPOBAHHS M KOJIMYECTBO KOMHH (pHC.
5.1). Ero moxHo BbI3BaTh ¢ momorsio MeHio Edit | Clone (IlpaBka | KinonupoBath) uiam npu nepemMenieHuu

(moBopoTe, MacITAOMPOBaHUH) OOBEKTOB C HAXKATOW KIIaBUIIIECH

<Shift>.

Edit Tools Group Yiews Create  Modifiers
IUnda Parameter Change Chel+Z
Redn [ g
Hold Alt-+Chrl+H
Fetch Alb-Chrl -
Delete Delete

Clone Chel+Y

Object———
& Copy
" Instance

" Feference

Clone Options I

Contraller

& Copy
" |nstance

Mumber of Copies: I'I ﬂ

I arme; IB::::-:EIE

Ok

Carnicel




Puc. 5.1. lnanorosoe okuo Clone Options

B 3ds max cymiecTBytoT Tpu BHJIa KJIIOHOB:
Copy (Komus).

Instance (O6pa3zen).

Reference (Ox3emmuisp).

[TpumMevanue: BaXKHO OTMETHTb, YTO ATH IMOHITHS KIOHOB OTHOCSTCS HE TOJBKO K KJIOHHUPOBAHHIO
O6’B€KTOB, HO U IIpHU UCIIOJIb30BaAHUHA MOI[I/I(l)I/IKaTOpOB, CO3aHN1 MaTCprUaJIOB U T. O.
Copy (Komnust) o0bexTa He 3aBUCUT OT U3MEHEHHS HCXOIHOTO (POJIUTENBbCKOr0) 00BbeKTa (puc. 5.2).

Puc. 5.2. Usmenenune napameTpoB poAUTENHCKOTO O0BEKTA HE TPUBOAUT K M3MEHEHHSIM KO

Instance (OOpa3zelr) — sBIIIETCS 3aBUCUMOM KOTIHEH POIUTEIILCKOTO 00BEKTA.

3TO JaeT CyIIeCTBEHHYIO0 SKOHOMHIO PECYPCOB CUCTEMBI!

Eciu m3Mmensgiorcs napamMeTpel OpHUIrvHalIa, HW3MCHCHUA AaBTOMATHYCCKM KaCalOTCA MW BCEX €TI0
o0pa3uoB. Ecnu uM3MeHsIOTCS mapaMeTpsl J1Io00ro U3 o0pa3loB, M3MEHSAIOTCA Kak Bce 00paslbl, Tak U
opuruHan (puc. 5.2).

OTO yTBEpXKJEHUE CIpaBeIMBO W Uii MoaudukaropoB. MHorume THUIBI OOBEKTOB JOMYCKAIOT
co3llaHue uX 00pa3IoB, HAYMHAS C MATEPHUAIOB M KOHYAsi aHUMaIueH.

Coznanue MaccuBa 00bEKTOB

[Tyrem wucnons3oBanust auanoroBoro okHa Array (MaccuB) MOXHO OBICTPO CO3/1aBaTh CIIOXKHYIO
reomeTpuio. /[nanoroBoe okHO Array BbI3bIBaeTCs U3 IUaBatomieil nanenu Extras (puc. 5.3).

Array

- Auray Transtormation: Sereen Coordinates (Use Pivot Point Center]

Inciemental Totals

bed A z ® A z
[0 2 [@0  :/ 00 2/[< Move 2] [T0 2/ [00 2[00 2| e
[0 2[00 2[00 2 [< Roe [0 [E8 2/ [08 2| 07 2| desxees % Re-Orert
[0 2| [T000 2| [F000 2| [ Seals (3] [T000 2| 7000 2| [T000 2| percent I Urifomn

- Type of Ob Anay Dimension

Total in Array: 10
Cewst Incremental Row Offsets
" Copy & 10 [0 3 % v z Prevism
# Instance e [Tz BT mr ) Er s Freview
' Reference
a3 [T z] [o0 =] [oo zl oo = I™ Display as Box

Roset AllParameters | ok | Cancel |

Puc. 5.3. Knonka Array B manenu Extras. /[uamoroBoe okHo Array
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HuanoroBoe okHO Array (puc. 5.3) oToOpakaeT TEKYIIyI0 KOOPAWHATHYIO CHCTEMY M IEHTP
Tpanchopmanuu. [l TMpenBapUTENbHOTO MPOCMOTpA PE3YyJIbTaTOB CO3JAHUS MaccHBa OOBEKTOB
cymecTByeT kHomka Preview (IIpeaBaputenbHbIi MpoCcMOTP).

4. I'pynnupoBaHue 0OHEKTOB

['pynma siBisieTcst 00bEKTOM, KOTOPBIH COACPIKUT APYrHe OOBEKTHI B BUJC WICHOB IPYMIbL. [ pyrimb
MOXXHO aHMMHUPOBATh, MOJU(HUIMPOBATh U CBA3BIBATH C APYrUMH OOBeKTamu. Bce, 4To BBl nenaere ¢
IPYIIIOH, OKAa3bIBACT BIMSHUE TAK)KE HA OOBEKTHI BHYTPU TPYIIBI. YHUKAIBLHBIM JUIS TPYIIIBI SBISETCS TO,
YTO TPYIIY MOXHO OTKPBITh, & 3aTEM IO OTAEIBHOCTH aHUMHUPOBATh U MOJU(PHUIMPOBATH OOBEKTH BHYTPH
TPYIIIBL.

Coznanue rpymnm

Jns co3manust rpynn ucnonb3yrores naBe komauael: Group (I'pymma) m Attach (IlpucoenuHuTb).
Komanna Group cimyuT 1t onpeeneHus 1000 BEIOOpKH B KadecTBe HOBOHM rpynnbl. Komanga Attach
NpUMEHSETCs s T00aBJIeHNs JIF000ii BEIOOPKHU K CYIIECTBYIOIIEH rpyrire.

Jist co3anust HOBOW TPYIIIBI M3 BBIOOPKH OOBEKTOB BBITIOJTHHUTE CIEAYIOIINE IIATHU:

BriOepuTe OMH WM HECKOIBKO 00BEKTOB.

Boinonnute  koMaHIy Group (puc. 5.6) u3 MeHo Group (mim HaXMUTE
KoMOuHanmo knapui <Ctrl>+<G>).

Breaute ums B quanoroom okHe Group.

Group  Wiews
P 21

GroUp m 8 oh 9 e

Ingroup . —
Layers I I H|de| Freezel Hendell Eolorl R adiozity
= 0 (default) - — & ]

Cpen £ Laperl - - & O

Close = Layerl2 = = & o
= £ Layer03 W - — o O

& Box03 - - & =

Attach & Spherel2 - - v =n §

Detach @ Conel - - @ 0O

Explode

assembly > ‘! 2]

Puc. 5. 4. Mento Group. KHomnka MeHemkepa ClI0eB 1 OKHO MEHEKepa CJIOEB

Jns noGaBieHHsT OOBEKTOB K CYHIECTBYIOIIEH TpyIme HEOOXOJUMO BBHIMOJIHUTH CJEIYIOIIHE
JIIEUCTBUS:

BreienuTh OJIMH MM HECKOJIBKO 00BEKTOB.

Bri6pats komanay Attach (Ilpucoennants) u3 mento Group (I'pymma).

[lenkHyTh Ha TFOOOM O0BEKTE, KOTOPHIH SIBISIETCSA YaCThIO CYIIECTBYIOIIEH TPYIIIHI.

BriOpannble 00BEKTHI JOOABISAIOTCS K TOW K€ TpyIIe, YTO U OOBEKT, Ha KOTOPOM MpPOHM3BEAEH
nienyok. ['pynmnsl nosiBnsitores B Auanore Select Objects ¢ kBagpaTHBIMU CKOOKaMH BOKPYT UMEHH TPYIIIIBI.
VY 106H0# 1 npocToii 3aMeHOH mara 3 B MpenblIylieM IpuMepe CTAHOBUTCS LIETYOK Mo KHomke Select By
Name (Bpi6path 1o uMeHN) OCHOBHOW MaHeNId MHCTPYMEHTOB, a 3aT€M BBIOOP MMEHHU TPYMIbI U3 AUajIora
Attach to Group (IIpucoeauHuTh K rpyme). L

Crnon

Eme onuH, oueHb yJOOHBIN HHCTPYMEHT AJIsi paboThI € rpynnaMu 0OBEKTOB MPHU CO3/IaHUU CIOXKHBIX
ciuien — 310 Layer Manager (Menemxkep cioeB). OH BBI3BIBa€TCS Ha)KaTHEM OJHOMMEHHOW KHOTKH Ha
OCHOBHOM TaHeNH HHCTpyMeHTOB (puc. 5.4). JlocTym K CIIOSIM MOXHO TOJYYHUTh, AKTHBU3UPOBAB
MJIaBaromylo manens uHCTpymeHTOoB Layers (Cmowm). M3 manmenmm Layers Taxke MOXKHO BbI3BaTh Layer
Manager (puc. 5.5).
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Layers

%@h@DLayerDS jg’ ] % %
® [y @ W0 [detaul) =
% @ [y &% O Layer03 j %’ CH %‘ % & Ly s O Layerll

@ Hingy O Laperl?
® Ly & OLaperla

T e el el

Puc. 5.5. IInaBaromass nmaHenbp MHCTPYMEHTOB Layers. YIpaBieHuE CIOSAMH B IUIABAKOLICH MaHEIU
UHCTpYMeHTOB Layers

Menemxep ci0eB MO3BOJISIET ONEPATUBHO BKJIOYATh M OTKJIIOYATh IPyHnbl  OOBEKTOB,
PaCIOJIOKEHHBIX B Pa3HBIX CJIOSX, U YIPaBJIATH MpolieccoM Bu3yanusaiuu (render u radiosity). Tem cambim
MOSIBJISIETCST  BO3MOXKHOCTH  OINEPATUBHO BBIMOJHATh BU3YAIM3AIMIO HYXHBIX (DParMeHTOB CIICHBI H
AKTUBU3UPOBATh IMPOIECC PEHACPUHra TOJBKO IS TOJYYCHHs OKOHYATEIhHOro H300pakeHus. Kpome
3TOTO, IPH pabOTe CO CIOKHBIMH CIIEHAMH OYE€Hb yI00HO CKPBIBATh M 3aMOPAKUBATh OOBEKTHI WM TPYIIIIEI
00BEKTOB.

MeHnekep c0eB O3BOJISIET CO3/1aBaTh, yIAIATh, IEPEUMEHOBBIBATH CJIOM M U3MEHSTh X CBOICTBA.

dopma npeacTaBjieHus pe3yJabTara:
Cosnaussle 3d momenu.

Kpurepum ouenku:

OlLieHKa «OTJIMYHO» CTaBUTCS, €CJIH 3aJJaHUE BHITIOJHEHO BEPHO.

OreHKa «XOpOILI0» CTAaBUTCS, €CIU XOJ BBHIITOJHEHUS 3aJJaHKsI BEPHBIH, HO ObliIa OMYIIeHa OJHA UITU
JIBE OIIMOKH, IPUBEAIINE K HEMPABWIHLHOMY PE3YJIbTATYy.

OIIeHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA, €CJIU ITPUBCACHO HCIIOJIHOC BBIIIOJHCHUEC 3alaHU.

OLieHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS, €CJI 3aJaHUE HE BBIMOIHEHO.
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2METOJAUYECKHUE YKA3ZAHUSA
Tema 1.2 U3yuenue untepdeiica u 60a30BbIX Onepamui

IIpakTuyeckas padora Ne 6
Pabora ¢ pexxumamu oToOpakeHust

HeJsb: monyuyeHne NpakKTUYECKUX HABBIKOB IO PadOTE ¢ PeKUMAMU OTOOPAKEHHS

Boinosinus pa6orty, Bl Oynere:

YMETh:

- TPOSIBIIATH TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
INPOTSKEHUHM BCEHM KU3HHU; CO3HATENbHOE OTHOILIEHHUE K HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
YCHEMIHON MPOodeCCUOHATBHOM U 00IIECTBEHHOM JIeATEIbHOCTH;

MaTepI/IaJIbHOC o0ecneyeHnue:
MeTtoauueckue YKa3zaHud U1 BBIIIOJIHCHUA IMTPAKTUYCCKUX pa60T, BAapUAHT 3aaHUA.

3amanmne:
1. Coznmanne 3D npuMUTHBOB B TpaguecKOM pelaKkTope.
2. BbInogHEeHMs NPAKTUYECKUX YKa3aHUH 1o paboTe

Xoxa padoTbI:

Moaudukaropsl reoMeTpu4ecKoil popMel

Co3zpmanue 0001 CIIEHBI MOIpa3yMeBaET HE TOJILKO CO3/IaHKE U pa3MellleHre 0a30BbIX 00BEKTOB, HO U
U3MEHeHHe HUX TmapamMeTpoB. Bce H3MeHEHHs BBINOJHAIOTCS C THoMombplo Bkiaaaku  Modify
(Moauduuuponats) (puc. 6.1), kKoTopas MO3BOJIIET MOJYYUTh JAOCTYN K MapameTpaM OOBEKTa U CIHUCKY
moaudukatopoB Modifier List. Bua u copepikanue pa3BepThIBAIOIINUXCS MaHeNel 3aBUCUT OT BBIAEICHHOTO
00BbEKTa ¥ MPUMEHEHHOTO MOIU(UKATOPA.

w | &)@ T| /& em T
[Bow3 || EEE

IMDdIhE[ Lis j lze Pivat Pointz
— Selection Modifiers
Mezh Select

% & @ | pachie

]
I

N ol Select
WORLD-SPACE MODIFIE
| - Parameters | Camera Map 5]
Dizplace Mesh [WShka)
Length:l 16459 ﬂ Hair and Fur [/Ghd]
. MapScaler [w/Sh)
Wldthil F.r29 ﬂ PatchDieform [wSk]
S = FathDieform [awShd)
Height [5797 3 Paint Cache [WSH)
) Subdivide [wSH]
Length 539311 ﬂ Surface Mapper [wWSh)
g . " SurfDefarm [w'Sk)
Width Segs[1 3l OBJECT-SPACE MODIFIE
Height 5 Egs:l 1 ﬂ Affect Region
Alttribute Holder
v Generate Mapping Coords. Bend
: Camera Map
[~ Bealwiorld Map Size Cap Holes
Clath
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Puc. 6.1. Bua Bxknaaku Modify npu BbIZIeIeCHHOM 00BEKTE

Ha puc. 6.2 moka3zaHbl pe3ynbTaThl IEUCTBUS MOAU(PUKATOPOB MEHSIONUX Te€OMETPUIECKYI0 GopMy
00BEKTOB.

Puc. 6.2. Ucnonb3oBanue monupuxatopo FFD 4x4x4 (cneBa) u Wave (cpaa)

[Ipumenenne MHOTUX MOAM(UKATOPOB COMPOBOXKIACTCS CO3AAHHWEM TaK Ha3bIBAEMBIX TabapHTHBIX
KOHTeHHepoB (gizmo objects) (puc. 6.3). D10 cnennanbHble BU3yalbHble KapKachl, KOTOPbIE 0TOOpaXKaroTCs
B OKHAaX MPOCKIMI mpu pabore ¢ MOAM(PHKATOPOM M IMOKA3BIBAIOT, KaK MOIU(PUKATOP BIMSCT HA

v

WE

00BEKT

Puc. 6.3. Bux rabaputHoro KoHTeifHepa 1 1ieHTpa MoAn(pUKauit

Momudukatop nzruda Bend

JlaHHbI MOIUGUKATOP MO3BOJSAET U3rMOaTh OOBEKTHI B pa3HbIX HamparieHusx. Camoe O4YeBHJIHOE
MpUMEHEeHHe 3Toro Moaudukaropa — kK 00wvekTy Cylinder (Lmmunnap). I'mankocts M30rHYTOTO OOBEKTa
OTIpeieNsIeTcsl KOJMUECTBOM CerMeHTOB 1o BeicoTe Height Segments (puc. 6.4).

Puc. 6.4. Pesynbrar nmpumenenust monudukaropa Bend. Upper Limit paBen 30. Bo BTOopom ciyuae
Upper Limit paBen 1 u neHTp MoauuKanuii nepemeieH

Bo mHOTHE MOamMdUKaTOpHl BKIIOYEHAa BO3MOXXHOCTh OTPAHWYCHHUS MecTa NEHCTBHS uX dddekTa ¢
MOMOIIBIO TTapaMeTpoB, HasbiBaeMbx Limits (Ilpexens). Ouu ympasmsttorcs mapamerpamu Upper Limit
(Bepxnwuit mpenen) u Lower Limit (Hwxauit npenen). M3orayreiidt unuaAp (puc. 6.5) sSBAsSETCS XOPOIIUM
pUMepoM Hcronb3oBanus npenenos. [Tapamerper Upper Limit 1 Lower Limit yka3bIBaloT pacCTOsHHE OT
[IEHTpa, HAa KOTOPOM MOIM(UKATOP OKa3blBaeT BiMsAHUE. [locie 3TOro pacmojoXeHWe MeHTpa
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MoIu(UKaUil ompenenseT, rae BAOJb OCH UMEET MeCTO orpaHuyeHHbId 3¢ddext. Ilockonbky mnpenens
Upper u Lower cBsi3aHBI C IEHTPOM MOJU(PHUKAIMN, IPU €r0 MEePEMEIIEHUN OHU "MyTeIECTBYIOT" BMECTE C
HUM.

Momudukatop cyxenus Taper

Monuduxatop Taper (CBectu k KOHYCY) sABisgercs napaiensio Bend, Oynyun Becbma rHOKUM U
MHOTOLIEIEBEIM HHCTpyMeHTOM (puc. 6.6). Taper ocHOBbIBaeT cBOHl 3(QeKT Ha LEHTpe Kapkaca C
IPOTUBOIOJIOKHBIM MacIITaAOMPOBAaHUEM, KOTOPOE BBHIMOJIHAETCS BCErza BbIIE M HUXKe LeHTpa. LleHTp
paboTaeT Kak yCTOWYMBOE MECTO, B KOTOPOM MacmTabupoBanue He Beinonnsercs. Onuus Curve (Kpusas) B
Taper no3BosisieT 3a7aBaTh BBIIYKJIOCTH M BOTHYTOCTH Ui TOTO, YTO MHA4e ObLIO OBl MPSIMBIM KOHYCOM.
Taper siBisieTcss YHUKAIBHBIM Cpef 0a30BbIX MOAM(PHUKATOPOB, MOCKOJIBKY IMPEIOCTABISAECT OILUIO IS
CBEICHMSI Ha KOHYC BJIOJIb JTF0OOH KOMOMHALIUN OCEH.

Puc. 6.5. Momuduxartopa Taper. Moaudukarop Twist

Onmust  Symmetry (CumMerpuyHoe oOTOOpakeHHE) LEHTPUPYET U BBINIOJHSAET 3€pKaJIbHOE
oToOpa’keHHe BOKPYT OCH TIPOIIETypPhl CBEICHHS Ha KOHYC.

Moaudukatop ckpyunBanus Twist

(CkpyunBaHue) co3gaeT CIUpalIbHbIM BUHT Wid 1ronop (puc. 6.7). PacnonoskeHue kapkaca BIIOJIb
ocH, Ha KOTOPYIO MPOU3BOJUTCS BO3AEUCTBHE, YIIPABIsAeT BpaleHueM Twist.

MomudukaTop 3amrymienus Noise

Monuduxatop Noise (Illym) mo3BossieT co3aaTh 00BEKTH ¢ HEPOBHOU MOBEPXHOCTHIO (puC. 6.6). s
MOJTyYeHHS TOJDKHOTO d((dekTa 00BeKT, K KOTOpOMY OYyAeT MPUMEHEH MOAU(UKATOpP, JOKEH COCTOSTh U3
KaK MO>KHO OOJIBIIIETO YuCiIa TPaHel MITH MOJIUTOHOB.

[- Farameters |

r Moize:
Seed: | 7 ﬂ
Scale: | 100,0 g

v Fractal

Roughness:[0,0 2l
Iterations:| B0 ﬂ

— Strength:
w00 2|
N
Z[s00 2
 Animation;

[ Animate Moise

Flequenc_l,.l:l 0,25 ﬂ
F'hase:l 1] .ril

Puc. 6.6. [leiictBue MmoaudukaTopa Noise
MomudukaTop pactsaruanus Stretch
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Mopaudukatop Stretch (PacTsaruBanue) Bo MHOTOM SIBIISIETCS TIEpECEUCHUEM MEXTy TpaHchopmarueit
Squash u momuduxaropom Taper (puc. 6.9). Squash — 3T0 HeogHOPOHOE MACIITAOMPOBAHUE OJHON OCH
BBEPX, a IBYX APYrux — BHU3. Stretch okaspiBaeT TOT ke 3P QeKT, 3a UCKIIOYECHHEM TOTO, YTO OH CO3JaeT
KPHUBYIO Ha pacTSHYyTOH ocH nogoono onmmu Curve u3 Taper.

Puc. 6.7. Ucnons3zoBanue moaudukaropa Stretch. Momudukatop FFD 4x4x4

Pacnonoxenue nentpa moaudukauuit Stretch BiauseT Ha CTOPOHY, Ha KOTOPOH MPOUCXOIUT PPEKT.
OO0b19HO TpeOyeTes, 9TOOBI IICHTP MOIU(DUKAINNA pacIioarajics Ha OOBEKTE.

Hab6op Free Form Deformation

Momudukatopsl Free Form Deformation (FFD) (puc. 2.11) pa3nu4arorcsi IUIOTHOCTSMU PEIIETOK:
FFD 2x2x2, FFD 3x3x3, FFD 4x4x4, FFD (box) u FFD (cyl). Ha noBepxHocTH pa3mMeniaercs peuierka
YIPABJIAIONMX TOYEK, W MPHU MEPEMEIICHUH YIPABISIOMIEH TOYKH IMOBEPXHOCTH AeopmupyeTcs (puc.
6.11).

Co3znanue 3d Mozenel Ha OCHOBE MJIOCKUX (OpM

Cnnaiinsl

B otnuume oT mapamMeTpruuecKkoro MOJEIUPOBAaHUS, B KOTOPOM BCE OOBEKTHI CO3JAIOTCS U3 TOTOBBIX
TPEXMEpPHBIX OOBEKTOB, B CIUIAMHOBOM MOJETUPOBAaHMM JJS CO3JAHUS TPEXMEPHBIX OOBEKTOB
WCTIOJIB3YIOTCS TaK Ha3bIBaeMble Tuiockue ¢popmbl — Shapes (puc 7.1). Cambie mpocThie n3 HUX — 3T0 Line
(Otpesok), Circle (OxpyxHoctb), Rectangle (Ilpsimoyronbpauk). bonee crnoxHble — 3TO TaJkue KpUBbIE,
i crutaiteel. Cpein MHOTOOOpa3us CIUIAHOBBIX KPUBBIX HAWOOJbIIEEe PACIpOCTPAaHEHNE UMEIOT KPHBBIE
besbe (Bezier). Umenno kpusbie besbe ncnomnb3yrores B 3ds max Juis CIuIaifHOBOTO MO/IEIMPOBAHUS.

CraifHbI MIMPOKO HMCHONB3YyIOTCs B Tpaduueckux penakropax CorelDRAW, Adobe Illustrator,
Macromedia Freehand. B ocHOBe G0bIIMHCTBA KOMIIBIOTEPHBIX HIPU(TOB JIexkaT KpuBble besbe.

w| | & @@ T|
o@§@m%m

ISpIine j
[ ObectType ]

AutolGrid

Start Mew Shape. |V

Line | Fectanale

Circle Ellipze

|

| |

Arc | Donut |
| |

| |

MNGon
Teut

Section
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Puc. 7.1. Bux manenu koMaH[ B peKUMe padOTHI € TUIOCKUMHU (hOpMaMHu.
Crnaiin (kpuBast besbe)

CrnaiiHbl MOTYT OBITH BU3YQJIM3UPOBAHBL, HO B TMIEPBYIO OYEPEb OHU HMCIIOJIB3YIOTCS KaK OCHOBA JJIS
CO3aHUS CJIOKHBIX TPEXMEpPHBIX MOJENel IMyTeM HCHOJb30BaHUs Monupukaropos, Hampumep Extrude
(BeimaBnmuBanme) unu Lathe (Bpamenwe), mmubo cozmanmeM mnoBepxHocTedl Ha ocHoBe ceuenuit (Loft
MOJICIIUPOBAHUE).

OCHOBHBIEC TEPMHHBI CILIAWHOBOT'O MOJICTTUPOBAHHS

[IpuBeaem criucoK OCHOBHBIX TEPMUHOB, HCIIOJIb3yeMbIX B 3ds max.

Vertex (Bepmmnaa) — Touka, pacrojioKeHHasi Ha JIFOOOM W3 KOHIIOB CETMEHTOB CIUTaiiHa (puc. 7.2).
CBoiicTBa BEpUIMHBI ONPEAEISIIOTCA B BUJIE YIJIOBOM, IIJIaBHOM BEpIIMHBI WJIM BeplIMHBI be3pe. BepiumHbl
SIBJISTFOTCSI TIOZ00BEKTaMH (POPMBL.

Puc. 7.2. Cutalinel copepkaT BEPIIUHBI U CETMEHTHI

praBJIfIIOHIHﬁ BCKTOpP C 3CJICHBIMHU MAapKEpaMH Ha KOHLAX NMPCAHA3HAUCH IJI1 U3MCHCHUA KPHBU3HBI
CErMCHTOB CILJIAIHOB. anaBnmomne BCKTOPLI IMOSABJIAIOTCA, KOTJa THII BCPIIMHBI YCTAHOBJICH Bezier

(besbe) (puc. 7.3).

Reverse Spline
Make First
Divide
Bind
Unikine
Bezier Carner |
Bezier
Carner
Smaooth
Reset Tangents
Spline
Segment
Werex o
Top-level

Puc. 7.3. Bepmuna Bezier Corner ¢ 1ByMs yIpaBisitOIIIMHA BEKTOPAMH

Shape (®opma) — coBOKYmHOCTh cruiaiiHOB. CIutaiiHbI, COCTaBisomue (HopmMy, MOTYT HE HUMETh
00X Touek. GOPMBI SBISIOTCS UMEHOBAaHHBIMU OOBHEKTaAMHU.

Spline (CmutaifH) — COBOKYMHOCTh COEIUHEHHBIX cerMeHTOB. CITaliHBI SBJISIFOTCS THUIIOM TUIaBHOU
HaCTpauBaeMoil KpuBOH, ogHako B 3ds max MMEIOTCS BO3MOXKHOCTH JIJIsi BBEJICHUSI YIJIOB U OMpEeIICHUs
JTUHEHHBIX cerMeHTOB. CITaliHbI ABJSIOTCS MOJ00BEKTaMHU (hOPMBI.

Segment (CermMeHT) — dYacTh CIUIaiiHa MEXIy AByMsl BepmuHamu (cM. puc. 6.7). KpuBuszna
CETMEHTOB CIUIaifHAa YIPABISIETCS 32 CUET M3MEHEHHUsSI CBOWCTB BEPIIMHBI HA JIFOOOM KOHIIE CETMEHTA WIIH
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W3MEHEHUSI CBOWMCTB caMoro cermMeHTa. CerMeHThl JIMHMM HWTHOPUPYIOT CBOMCTBAa BeplIUH. CErMeHTbI
SIBIISIIOTCS TOI00BbEKTaMU (DOPMBEL.
Steps (Lllarn) — KOIM4YECTBO IEIG
(GopMBI TIPUMEHSAIOTCSA JUISL CO3/IaHUS
TPEYroJibHbIC TPaHU. Y CTAHOBKA IIaroB
Bonbmme 3HaueHus mara ONpPEAEISIOT
SIBIISTFOTCSI TapaMeTpoM (pOpMEI.

Path (IlyTp) — TepMuH, HCIIONIB3YY
HarpasieHus. [IpuMepaMu MOTYT CITyKY
moaudukatopa Path Deform ([ledopmarn

Rendering (Busyanuszanus). Cam W HHUKaK HE OTOOpakaeTcs.
[Tapametp Renderable (Buzyanusupyemslil) mo3BoJseT 0TOOpakaTh ciiaH (puc. 7.4). Ilapamerp Thickness
(TommuHa) 3a7aeT TOJNIIMHY CIUIaiiHA, KOTJa B KQUeCTBE CEUCHUS 3aJ1aeTCsl OKPYKHOCTh. Kpome 3Toro ero
MOYKHO BU3YaJIM3UPOBATh, UCIIONIB3YS MPSIMOYTOJIIEHOE CEUCHHE.

[pencraBieHus Kpuoil. Eciu
pOX0IMMO IIpeoOpa3oBaTh B
b1x (opMoii pebep U TpaHei.
MHO€ECTBO rpanei. [llaru

3yE€MBbII B Ka4ECTBE BEKTOPA
(KonTposmiep nmyTu) ¥ myTH

NHTEepakTUBHOE CO3/IaHKE JIMHUI

J1 co3naHus JIMHUY BBIIIOJIHATE CIIELYIOIINE ACHCTBUS:

Haxxmute kHonky Line(puc. 7.5).

[IlenxkHUTE HA BUIOBOM OKHE.

3aaiiTe HaYaIbHYIO TOUKY JIMHUU.

ITepemecTuTe Kypcop B HOBOE MECTO.

[IlenkHUTE JIEBOM KHOMKOW MBIILIY JJIsl CO3aHUSI BEPIIUHBI (OIIOPHON TOUKM) Ha Ka)J10M H3ruoe.
Jlis 3aBepLIeHNs IOCTPOEHUS CIUIAMHA IEIKHUTE PAaBO KHONKON MBIIIH.

- Rendering |

[v Enable In Benderer
[~ Enable In Viewpart
[T Uze Yiewport Settings

[~ Generate Mapping Coords.
[T Beal“world tap Size

T Yiewport—®  Renderer
% Radial

Thickness: I'IU— J
Sides: |12— J
.ﬁ.ngle:lﬂﬂ J

" Fectangular
Length:lﬁﬂ— ﬂ
widde[Z0 2]
.-’-'-.ngle:lEU:l— ﬂ
.-'-"-.spect:llﬂ— ﬂ E

v futo Smoath

Threshald: [40.0 2

4k |(4F

4k
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Puc. 7.4. BuzyanuzupoBaHHbIi CIUIaiiH

‘3&|]Fl|d’g‘n|{®|| T| ||- Mame and Color .|
0B & o ¥ %
- [+ Rendering |
ISlenes i [+ Interpolation |
[- hject Type | [- Creation Method |
AutalGrd [ — Iritial Type
[ Start Mew Shape ¥ & Corner
Line: Rectangle " Smooth
Cicle | Elipse | ~Drag Type
Arc | Dionut |  Carner
HGan | Star | - Srno.oth
Text | Helix | & Sem
m [+ Kewboard Entry |

Puc. 7.5. Mento coznanus Line u CBUTOK mapaMeTpoB

Yerko (uxcupyiiTe HakaTHe KHOMOK MBIIHK. ECIM KHONKa HE OTHYIIEHA M MPOHM30LUIO0 CMEICHHE
yKa3zaTeJsl MBIIIU, BMECTO OTpe3ka OyzaeT (GopmupoBaThes criakeHHas KpuBas. C TOUKM 3peHHs aBTOpa,
npoie co3naBaTh BepmmHbl Corner (YTioBast), OCIEIOBATEIBHOCTh OTPE3KOB, a 3aTEM BOCIIOJIB30BATHCS
monupuxatopom Edit Spline (Penaktuposats crutaiin) uis mpeoOpa3zoBaHus UX B TTaJKHE KPUBbIEe (KPUBBIE
besbe).

WnTepnonsauus GopMsl

Bce ocHOoBHBIE 00BEKTHI (HOPMBI COIEpXKAT CBHTOK MapaMEeTpoB, Has3bIBaeMblii Interpolation
(MuTepnionsnus) — puc. 7.6. DTOT CBUTOK COAEPIKUT TPH MapaMeTpa, YIPaBJISIOMUX KOJTUYECTBOM 11aros B
KaXJIOM CETMEHTE CIUIaiHa.

1 - Interpolation |
Steps: [B 3]
v Optimize
[T adaptive

Puc. 7.6. [TapameTpsl HHTEPIIOJISIINHN (HOPMBI

PenaktupoBanue cruiaitHa

PenaktupoBaHue AByMEpHOIO CIUIaiiHa BBIMIOJHIETCS Ha TpeX ypoBHsX: Vertex (BepmmnHa), Segment
(Cerment), Spline (Crutaitn). st 3TOT0 B CTeKE MOAM(PUKATOPOB HEOOXOIMMO TIEPEHTH HA YPOBEHB PabOTHI
¢ mogo0wsekTamu (puc. 7.7).
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| P £ @@ T |
[Line01 |
IModifier List |
E| Line %
e Wertew

- Segment
e Spling

2. IR R

Puc. 7.7. Bun crunaiiHa B pexXuMe pelaKTUPOBAHUS

JIist perakTUpOBaHUs CIUTaiiHa HEOOXO0IMMO YKa3aTh JIFOOYIO U3 BEPIIIMH, H OHA OKPACUTCS B KPACHBIH
ugeT. [locne aToro BepumHy MOxHO nepememiarb. Heo6xoauMo OTMETUTh, YTO MEepPEMEIEHUE MOKET OBbITh
HE TOJIBKO B OJTHOM MJIOCKOCTH, HO U B MPOCTPAHCTBE, 110 BCEM KoopauHaTam (puc. 7.8).

Bezier Carner
Bezier

Corner «f

- Smooth |
Fe=et Tangents
Zpline
Segment

ertex of
Top-lexel

Puc. 7.8. KontekctHoe MmeHto. [Tapamerp Smooth amnst BepimHel

[Ilenyoxk mpaBOil KHOMKM MBIIIA Ha BBIJCICHHON BEpIIMHE BBI3BIBAET KOHTEKCTHOE MEHIO.
PaccmoTpuM THIIBI BEpIIMH, K KOTOPBIM MOXKET OBITH NMpeoOpa3oBaHa peAaKTHpyeMmas BepIInHa CIUlaifHa
(puc. 7.8).

Smooth (CriaxeHHasi) — MpH BKIFOYEHUH 3TOTO PEKUMa CIUIAH B paiioHE BBIACICHHON BEPIIMHEI
CTIIaXXUBAETCs TaK, YTOOBI yCTPAHUTh U3JI0M KPUBOK;

Corner (YrioBasi) — 3TOT peXuM TpeoOpa3yeT CerMEHTHI CIIaiiHa, MPUMBIKAIONINE K BBIICICHHON
BEpILIMHE, B MPsSMbIe TUHUU (0OpaTHAas orepalysl CrIaKUBaHUIO);

Bezier (be3be) — mpu HCTIOIB30BaHUM TAHHOTO PEXUMa CIUIAiH B pailoHe BEPIIMHBI TPeoOpa3yeTcs B
IMaAKyo KpuByto. OIHAaKO BeplIMHA JAaHHOTO TUIA CHaOXaeTcsi JBYMs KacaTelbHBIMH BEKTOpaMH C
YIIPABJISTIONMMEA MapKepaMu 3eJICHOTO I[BETa Ha KOHIAX. DTH MapKephl MO3BOJISIIOT U3MEHSTh HallpaBJICHHE
KacaTelbHOW K CIUIallHy B TOYKE BEPIIMHBI U, CIEAOBATEIbHO, CTENEHb KPUBU3HBI CETMEHTOB CILIAiHA.
KacatenpHble K crutaiiHy cHMMeETpWYHBI. VI3MEHEHHE IIOJIOKEHHsI OJHOTO W3 MapKepOB TNPHUBOIUT K
CUMMETPUYHOMY U3MEHEHHIO IPYroro;

Bezier Corner (be3pe ¢ M310MOM) — yIMpaBlICHHE KacaTeNIbHBIMH K CIUIaifHAM He3aBUCHUMOE (pucC.
7.9).
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Puc. 7.9. Tunsr BepmnH - Bezier u Bezier Corner

JloGaBnenne BepmnH

Jl06aBUTh BEpILIMHBI K CIUIAWHY MOKHO CJIEIYIOUIUMH CIOCO0aMHU.

Insert (BcTaBuTh) mpuMeHsieTCs JUIsl CO3AaHMs I€TaleH WM PACHIMPEHHUI CYIIECTBYIOIIETO CIIaifHa.
Kaxnoe nocienyromye HaxxaTie JIEBOM KHOMKH MBIIIM MPUBOIUT K J100aBICHHUIO HOBOM TOUYKHU. 3aKOHUUTh
OIEPALMIO MOKHO, HA)KaB IIPABYIO KHOIIKY MBIIIM WM KiIaBuiny <Esc>.

Kuonka Refine (YTounuts) cBuTka Geometry CiIy>KUT Ji1sl 10OABJIE€HUS JOMOJIHUTENIBHBIX BEPIIUH K
Crutaiiny 6e3 m3mMenenus ero ¢Gopmsl (puc. 7.10).

gfi I~ Connect

[~ Linear = Bind first
I~ Closed = Bindlast

Puc. 7.10. Crinaiin 1o 1 nocie qo6aBieHus BEpPIINHEI ¢ momolibio Refine

Break (PazopBaTh) HyXeH AJis pa3felieHUs CETMEHTOB CIUIaifHa MyTeM 3aMEHbl OJHON BEPIIUHBI
JIBYMSI OTJCITHHBIMU B TOM YK€ MECTE.

CrossInsert (BcraBka B MecTe mepecedeHus) MO3BOJSET BCTABIATh JABE WU 0oJiee BEPIIUHBI B MECTE
repecevyeHust ABYX CErMEHTOB OJIHOTO CIIJIaifHA WM JIBYX CIUIAWHOB, BXOASIINX B oAHY hopmy (puc. 7.11).

Puc. 7.11. B mecte nepeceueHust ObLIIM CO3/1aHBI JIBE BEPILIUHBI
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OObennHeHne BepIuH
Ecnu nBe kpaifHue uiam cMeKHbIE BEPIIMHBI CIUTaiiHA BBIICICHBI U HAXOIATCS B IPE/ieaX HEKOTOPOTro
MIOPOTOBOT'0 PACCTOSIHHS, UX MOXKHO CJIUTh B oAHYy kHOonkoi Weld (O6veaunuts) — puc. 7.12.

v Automatic Welding

Thieshald  [E.0 =
weld | [31 2

" End FPaint Auto-welding

Puc. 7.12. ITapameTpbl 00beTUHEHUS BEPITUH

npu ycTaHOBJIEHHOM (naxke Automatic Welding (ABTomaTtnueckoe oO0beIuHEHHE) TepeMelIeHHe
KOHEYHOM BEpPIIMHBI K JPYrol KOHEYHOM BEPIIMHE Ha OIPEACIICHHOE pAaCCTOSHUE NPUBOAUT K HUX
aBTOMAaTHYECKOMY O0OBbEAMHEHUIO.

Momudukatop Bpamenus Lathe

[TonoOHO OGoNBIIMHCTBY OOBEKTOB, B 3ds max K cijiaiiHaM MOXHO HPHUMEHSATb MOAM(PUKATOPBHI.
MomudukaTopsl, MpUMEHsEMblE K CIUIaifHaM, B IMEPBYIO OYepeab HCIOIB3YIOTCS IS CO3JaHMs Ha WX
OCHOBE TPEXMEPHBIX MOJEIEH.

KrnaccnyeckuM mpuMepoM HCIONIB30BaHUS MOAW(UKATOpa BpAIICHUS SIBISETCS CO3JaHHUE TaKHX
00BEKTOB KaK KpyXxKa, Ookall, OyThlIKa.

Frant

Puc. 7.13. Ilnockas popma u 3D oObekT

Jlnst co3maHusl TMOBEPXHOCTH KPYrOBOTO BpallleHUs K CIUIaiiHy mpumensiercs moauduxatop Lathe
(Bpamenue) (puc. 7.13). Ilepen mpumeHneHueMm MoauduKaTopa HEOOXOJAMMO BBIJCIUTH OJHY W3 BEPIIUH
BOOOpakaeMoii 0cH, BOKPYT KOTOPOH OyAeT MpOU3BOIUTHCS BpallleHHE.

Kpyxka

Coznmaanm KpyXKy Ha OCHOBE CIJIAfHOB, HCIIONIB3YSl MOIU(DUKATOD BpaICHHUS.

B BugoBom okne Front u3 crimaitHoB co3maanm GhopMy OyayIien KpyxKKH.

\

| Linel

B -
| Modifier List j

| Line

2o owmfnlv e @
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Puc. 7.14. Crnaiin — onpenenset ¢popmy Oyaymeit Kpyxku. CTeK MOIU(PHKATOPOB

[Tpu BBIZCIEHHOM cILIaiiHe BRIOEpPEM B cTeke MOAM(PHUKATOpOB Moaudukarop Bpamenus Lathe (puc.
7.15).

[Tocne nmpumeneHuss MoauduKaTOpa BpallEHUS TpexMmepHas (GUrypa MOXKET HPUHATh HE COBCEM
OpaBWIbHBIM BuUI. [l pemieHuss 3Toil mpoOiieMbl HAJ0 BOCHOJIb30BaTbCSl CBUTKOM Parameters wu
aKTUBU3UpPOBaTh WM OTKIOUNTh mapamerp Flip Normals (M3MeHuTh HampaBieHHe BEKTOpa HOPMAIM K
noBepxHocTH) U napamertp Align (BripaBauBanue) (puc. 7.15).
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- Parameters

y 4

] egrees:l Je0.0 ﬂ
[~ weld Core
™ Flip Momals

/Svegments:l Al ﬂ

— Capping

¥ Cap Start
¥ CapEnd
@& Maoph  Gnd

— Dlirectian

x| ¥| z]

— Align

— Dukput
" Patch

& Mesh
£ MURES

¥ Generate Mapping Coords.
[T Feal'world Map Size
[ Generate Material 1Dz
™ Usze Shape D=
¥ Smooth

Puc. 7.15. UtoroBas ¢urypa. Hactpoiika napameTpoB Moauukaropa

MomudukaTop BeinaBiuBanus Extrude

Ucnonb3oBanne moaudukaropa Extrude (BeinaBnuBanue) — camplii MPOCTO Crocod MOMYyYUTh U3
CIUTalfHa TPeXMEpHBIH 00BeKT (puc. 7.16). DakTUYECKU CIUTAHY TpHIAeTCs HEKoTopas Bbicora. Jljis
BBITSITUBAHUS OJHOM (OpMBI BIONb IPpsIMOM JTMHUK MoaudukaTtop Extrude sBrisercs HamIyduM BEIOOPOM.

Perspective

Puc. 7.16. Ilpumenenue moaucdukaropa Extrude
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[Tpu BeITATHBaHUU (POPM OCHOBHBIMH TTapaMETPaMH SBJSIFOTCS Amount
(Bennuuna BeitaruBanus) u Segments (KonxumuectBo cermentoB) (puc. 7.18).

B Parameters |

Apnount: I 3E.0 ﬂ
Segments: [1 2

— Capping
v Cap Start
¥ CapErd

i) ?|&|[@|@|T| #® Moph ¢ Gid

[Linent [ || couteut

Modifier List j ; ;atc:
2

 MURBS

Editable Spline i

[~ Generate bapping Coords.
[T Bealworld iap Size
¥ Generate Material Dz

BN 8B || o s

Puc. 7.17. Monudukarop Extrude u ero napamerpsl

®opma npeacTaBJIeHHs pe3yJibTaTa:
Cosnaunsie 3d moaenu.

Kpurepun onenku:

OneHka «OTJIIMYHOY CTaBUTCSI, €CIIM 3a/laHNE BBINIOJIHEHO BEPHO.

O1neHka «XOpoIlI0» CTaBUTCS, €CIIU X0/ BBIIOJHEHUS 3aJaHNsI BEpHBIH, HO ObljIa TOMyLIeHa OJHA WU
JIBE OIINOKM, MPUBE/IIINE K HEPAaBUJILHOMY Pe3yJIbTary.

OneHka «yZ0BIETBOPUTENIBHOY» CTABUTCS, €CIIM IPUBEJICHO HEIIOJIHOE BBINOJIIHEHHUE 3aJaHHU.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, €CIIN 3aJaHUE HE BBIIIOJIHEHO.
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2METOJAUYECKHUE YKA3ZAHUSA
Tema 1.2 U3yuenue untepdeiica u 60a30BbIX Onepamuii

IIpakTuyeckas padora Ne 7
IlepcnexTuBa, H30MeTPUS, OPTOrOHAJIbHbIE POEKIIUHN

Lesb: mony4yeHne MPaKTUYECKUX HABBIKOB 0 paboTe ¢ MEepPCIEeKTUBOM, H30METpUEH, OPTOrOHAILHON
MpOEKIEH

Boinosnus padory, Bel Oyaere:

YMETB:

- TPOSBIATH TOTOBHOCTh U CHOCOOHOCTH K 0Opa3oBaHHIO, B TOM 4YHUCIIE camM000pa3oBaHUIO, Ha
MPOTSDKEHUH BCEW JKU3HU; CO3HATEIIbHOE OTHOIIEHHE K HEMPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIenHoM npodeccuoHalbHON 1 001IECTBEHHOMN AesITeNbHOCTH;

MarepuanabHoe o0ecnieyeHue:
MeTOI[I/ILIGCKI/IC YKa3aHuA OJid BBIITOJIHCHUS NPAKTHICCKHUX pa60T, BAapHUAHT 3a1aHUA.

3amanmne:
1. Coznmanne 3D nmpuMUTHBOB B TpaguecKOM peaKkTope.
2. BbInosHEeHMs NPAKTUYECKUX YKa3aHUH 10 paboTe

Xoxa padoThI:

Co3nanue 00bEeKTOB Ha OCHOBE ceueHuil. byneBsl onepanun

OO0nexThl Ha ocHOBe ceueHuit Loft Objects

OO0mwexT Ha ocHOBe ceueHust Loft Object — 3T0 TpexmepHBINi 00BEKT, MOBEPXHOCTh KOTOPOTO CO3AaHa
Kak oruoaroias oaHou win Oosee mockux onopHbix Gopm (loft shapes), pasmenieHHBIX BI0JIb HEKOTOPOTO
nytd. Xots joptunr (lofting) — oAMH M3 MOIIHBIX U THOKUX MHCTPYMEHTOB 3D- MoaenupoBaHHs, A
NepeBo/ia 3TOT0 MOHATHS HET OOIIENPUHATOr0 TepMUHA. YTOOBI cO3/1aTh 00BEKT, OCHOBAaHHBINM HA CEUEHUSX,
TpeOyeTcsl, Kak MUHUMYM, J1B€ (JOPMBI: OZIHA B KAUECTBE CEYEHUS U OJ[HA B POJIU ITYTH.

Pyuka kpyxkn

[ToaroroBum ¢gopmy Oynyuieit pyuku u3 craifHoB. B tepmunax Loft

MoaenupoBanus 31o Oyzaet Path (ITyts) (puc. 8.1).
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Frant

Puc. 8.1. ®opma pyuxu

Coznmagum Ha Buae Top mpoduns pyuku. Jns 3Toro co3gaauM Miaockyro ¢urypy — smmmnc. B
tepmuHax Loft — MmonmenupoBanus 3to Shape (puc. 8.2).

Puc. 8.2. Dnnurnc - npoduib pydku
st co3manus GUTypsI BRIIETUTE AIUTUIIC, BBIOEepUTe onepanus Loft, akruBusupyiite omuio Get Path
(B34Th myTh) U LIEIKHUTE MBIIIKOI 110 Gpopme pyuku (puc. 8.3). [losBurcs oobeMHas gurypa.

[View {- MNemeandColor ]
8BS |

[Elipse0t [
, | eaemT e —

'ﬁ rolh Sl WE R ™ | W e PaL; Get Shape
2 | Campound Objests v\é 47 ~ ¢ Move © Copy # Instance
BTN -
T AutcGrid F'ath:l'lﬂ—ﬂ

kaorph | Scatter | Snap:w ﬂ ™ On

| T | | gl |




Puc. 8.3. Ilanens xoMann

Ee pacnonoxeHnne MokeT oka3aTbCs HE COBCEM NMpaBUIbHBIM. Mcronb3yst KoMaH bl TpaHchopMalui,
MIOBEPHUTE M IIEPEMECTHTE €€ B Hy)KHOE MecTo (puc. 8.4). Heo6xommumMo oTMeTHTD, UTo mocie co3aanus Loft
00BEKTa, IIIOCKUE MCXOJHbIE (UTYphl HE MCUE3AI0T, U MOXHO BEPHYTbCA K MX pelakTUpoBaHMIO. JIroOble
WU3MEHEHUs OYIyT 0TOOpakaThCsl HA TPEXMEPHOH Purype.

Puc. 8.4. PesynbTaT MoaenupoBaHus

Hosxxku codrr
PaccmoTpuM co3manue Hoxek codsl (puc. 8.5). B aToM mpumepe nns omepanuu noTuHra Oyaem
HCIIOJIH30BATh HECKOJIBKO MOTIEPEYHBIX CEUCHUI.

Puc. 8.5. OxoHuarenbHbIN BU 00BEKTA B pe3ybTaTe U3MEHEHHS (DOPMBI OTPE3Ka MyTH

Cnauvana ¢opmupyem myth (Path), Ha ocHOBe KoTOpOrO OyaeT popmupoBaThcs T0PT 0OBEKT (pHC.
8.6).

48



Puc. 8.6. Buxa nytu

Co3naem MOIEPEYHBIC CEUCHHSI (Shape), Ha OCHOBEKOTOPBIX Oyner
(hopmupoBartbes TpexMepHas MoJiedb (puc. 8.7).
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Puc. 8.7. [lonepeunblie ceueHus

Vka3plBaeM MajleHbKUUI KBaJpaT B Ka4C€CTBC MEPBOIo 3JIEMCHTA IMOIEPEUYHOI0 CCUECHUA q)OpMLI (pI/IC

8.8).

- Creation Method |
et Path Get Shape

" Move & Copy ® |nstance

[+ Sufface Parameters |
- PathPaameters |
Path; [0.0 H
Shap: IEE,?EI? ﬂ [~ on

" Percentage ® Distance
" Path Steps

i

Puc. 8.8. OxoHuarenbHbIH BUJ 00bEKTa B pe3yiIbTaTe U3MEHEHUs! (OPMBI OTpe3Ka MyTH

Wsmensiem Benmuuny Path B cButke Path Parameters. [IpumepHoe pacmosnoskeHue ykazaremns Jist
HOBOW (OpMBI B BUE JKEIATOIO KPEeCTHUKA MOKa3aHO Ha pUCYyHKe cTpenkoi (puc. 8.9). Jlaem komanny Get
Shape u yka3piBaeM BTOpOH KBajpar.
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w|# &e@ T
Lofii [
Modifier List -

B ([r |+ & | B

[ Credionethod |
GetPath | GetShaps

© Move ¢ Copy & Instance

I3 Suface Ptameters |

Path: [99.31 z
Snep: [26.707 2| On

¢ Percertage # Distance
£ Path Steps

o 1

Puc. 8.9. Bei6op mecta a1 BTopoit hopmbl

AHaJIOrHYHBIM 00pa3oM 106aBisieTcs nociaeHsas popma — y3kuid npsMoyrosibHukK (puc. 8.10).

Puc. 8.10. Bun moaenu mocie npuMeHeHust Bcex Gpopm

st criakuBaHus MOBEPXHOCTH MOy puMeHeH moaudukarop MeshSmooth. Bennuuna Iterations
B cBuTKe Subdivision Amount paBHa 3 (puc. 8.11).
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| | @@ T | | [ESekdvisantiethod ]
||_,:,ft|:|‘| |— Subdivision Method:
| NURMS =

Modifier List -
J v pply To'wWhale Mezh

3
[ Ol Sty Mapping

Luoft

- Subdivizion Armount |

|terabions: I 3 J
Smoothness: [T,0 3

Render Y alues:

[~ lterations]D 2
A ||T| w8 | I~ Smoothness] 7.0 =

4k

4k

Puc. 8.11. Crex mogudukaTopoB

OkoHuaTeIbHBIN BUA MOJIEIH MOKa3aH Ha puc. 8.12.

Puc. 8.12. OxonuarenpHBIN BUI O0OBEKTA

ByneBsbl onepannn

ByneBbl omepanuy MO3BONAIOT OOBEIMHUTH JBa M Oosiee OOBEKTOB CIEHBI B eIuHOE Iienoe. B
Ka4ecTBe OOBEKTOB MOTYT HCIOJb30BaThCs KAaK CTaHIAPTHBIC MPHUMHUTHBBI, TaK U JHOObIE TOBEPXHOCTHBIC
o0bexTel. Ha camoMm nene 3Tm omepannu crpaBeauBbl U It iockux (opm. Ilpu BeimonHeHnn OyneBbIX
OTIepaIfii UCIIOIB3YIOTCS CIEAYIOIINE METO/IbI:

Union (O0beauHEHUE);

Intersection (Ilepeceuenue);

Subtraction (A-B), Subtraction (B-A) (Beruuranue);

Cut (Beipesats). [leiictBue nogodbno monudukatopy Slice (Cpe3). Oneparust npuMEHsSIETCs TOJIBKO K
00bekTy Operand A. meer Heckonbko mapameTpoB: Refine (Ounctuts), Split (Pasznenuts), Remove Inside
(Y nanuts BHyTpeHHMit) 1 Remove Outside (Y 1anuTh BHEIIHUN).
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Ha puc. 8.13 u 8.14 mokaszansl pe3yibTaThl NMPUMEHEHHsI OYJIEBBIX ONepaluii K JIByM OObEKTaM:
Sphere (onepann A) u Box (onepanyg B). O0bexT, KOTOPBIN CO3/1a€TCs B pe3yNbTaTe BBHITOJIHEHUS OyJIEBbIX
oTepalnunii, CTaHOBUTCS HE TApAaMETPHUECKUM, a TIOJTUTOHATBHBIM.

Puc. 8.14. Onepanuu Intersection u Union

Hcxomabie 00bEKTHI, K KOTOPBIM IIAHUPYETCS PUMEHUTH OYJIEBHI ONEePAIliy, JOJKHBI UMETh OOIIYIO
o0nactb. J11g BeIMOTHEHHS OyIeBOi onepaly Hy>KHO BBITTOJIHUTH CIEAYIOIINUEe AeHCTBUS:

B manmenm komann mepeith Ha BIanky Create (CozmaTh), mEpeKIOuuThC B pekum Geometry
(I'eometpusi), U3 packpsiBarormierocs cmucka BbiOpaTh Compound Objects (CoctaBHblE OOBEKTHI) U
Haxath KHONKY Boolean (puc. 8.15).

Boigenuts ouH 13 00BEKTOB (omepany A).

Br10Opats THI oniepanun, KOTOPYIO MPEICTOUT BBHITIOJHUTE.

AxTtuBnzupoBath kHOnKy Pick Operand B (3anats onepann B).

VYkazatb BTOpoit 00beKT (onepany B) a1 3aBepiieHus onepaiuu.

Joctyn k OyJeBbIM ONEPALUSIM MPEAOCTABISIETCS TOJNBKO MOCHE BBIACIEHUS OJHOTO U3 OOBEKTOB, K
KOTOPBIM IJIAHUPYETCS IPUMEHUTH Orepannio. BoiaeneHHbli nepBsIM 00BEKT CTAHOBUTCS ONEpaHaoM A.

w| | A @ @) T |
T\“R|]ﬂ|ﬂ’g‘h|(®|| T| [Box0t [
E BV & O A % [ ModfiesList |
IEompound Objects j — Operation Faste
= i ™ Union Paste Instanced
[- Ohbject Type I | el B | it i Make Lnigue:
. Em— . ntersection B
LutoGrid I P + Subtraction [A-E] Convert Ta: 1
t4arph | Scatter | ~ ) [+ Editable Mesh 1
[- Fick Boolean I Sutalia (4] = Editable Patch
Canfarm | Caonnect | " Cut &= Befire e
Blobkesh | ShapeMerge| e ol Ig_ W
Teerain £ Reference ¢ Copy ! Femave hside B T —
& ~ _ Mar Show all Subtrees
Mesher | Move Instance | Eempyve Dotside Hide &ll Subtress
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Puc. 8.15. Bux xoMaHJHOW MaHENH B PeXHUME BBINOTHEHHS OyneBbIX omnepanuii. OObEeKTh MOXKHO
peoOpa3oBaTh B IOBEPXHOCTH

OO0mbexT, chopMUpOBaHHBIN B pe3yabTaTe BBITOJHEHUS OyJIeBBIX Oonepaluii, 00bIYHO Mpeodpa3yroT B
noepxHoctu Editable Mesh, Editable Patch u Editable Poly (puc. 8.15). Heo0xoaumo oTMETUTH elie OqHy
0COOEHHOCTh TPH BBHIOJHEHUU OyNeBbIX ornepauuii. OHKM He MPUMEHSIOTCS K rpynmne o0bexToB. IlosTomy
HEJIb3sl BBIUECTh U3 OJTHOI0 0OBEKTA Cpa3y HECKOJIBKO OOBEKTOB 3a OJJHO JAEHCTBHE.

ByneBsl onepanuu ¢ ycriexoM MOTYT IIOMEHSTBCS HE TOJIBKO K CTaHJApTHBIM IPUMHUTHUBAM, HO U K
MOBEpPXHOCTSM (pHcC. 8.16).

Puc. 8.16. [Ipumenenue OyneBoii onepamnuu K HOBEPXHOCTH

Pro Boolean

Pro Boolean momomHUTENbHBIA HHCTPYMEHT ISl BBIIOJHEHUS OYyJIEBBIX (JOTHUYECKUX) OMEpaIdil.
BaxHbIM oTiIIMUMEM OT TpajWLMOHHOW omnepauuu Boolean 3axmrouaeTcs B BO3MOXHOCTHU BBINOJIHATH
JIOTUYECKYIO0 OIEpalyio 3a OJHO JeiCTBHe, MOCIEeN0BaTENbHO YKa3blBasi OOBEKTHI, YYaCTBYIOLIHE B

omneparuu (puc. 8.18).

w| @] @@ T |
[0 ™ % & 0 a7 %
IEDmpDund Objects j
|- Object Type |
T AutaGrid :
barph | S catter | |- Fick Bu.:u:uln.aan |
Canform | Camreel | | Start Picking
Elobkezh | 5hapeMerge| " Beference ¢ Copy
Boolean | Terrain | & Move i Inztance
Lot | Mesher | Technology by nPowerS oftware
FroCutter | a Divizgion af Integribitafare, Ine.

Puc. 8.18. Ilanens komMaHg

OCHOBBI TOJTUTOHATBHOTO MOJISTTUPOBAHHS

MopenupoBaHue CIOKHBIX MMOBEPXHOCTEH MPOU3BOILHON (POPMBI — JOCTAaTOYHO TPYyJHAs 3ajaada. B
OCHOBE TIOJUTOHAIBHOTO MOJEIUPOBAHUS JIEKHUT HAECsI O TOM, YTO JHOOYI0 TIOBEPXHOCTH MOXKHO
MPEACTaBUThH B ujee Habopa MHOTOoyroiasHUKOB. KapkacHoe (Mesh) MoaenupoBanne — 3TO KIaCCHYECKUIN
BapHaHT TPEXMEPHOT'O MOJICTHPOBAHUSI.

[Tosepxnoctu Editable Mesh (Pemaktupyemslii kapkac)
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Editable Mesh (Pemaktupyemsiii kapkac) — caMblif TPOCTOM CIIOCOO MPEACTABICHUS TOBEPXHOCTEH.

Cytb

TPEYTrOJIbHUKOB,

IIOJIMI'OHAJIBHOTO  MOJCIIMPOBAHHUA  TaKOBa:
H 3aJada MOIACIMPOBAHHA CBOAUTCA K OIPCACICHUIO IIOJTOXCHUA HX BCPUIMH.

BCiA IIOBECPXHOCTH IPEACTABJIICHA MHOXECTBOM

MogenupoBaHue HIET OT NMPOCTOrO K CIOKHOMY: TOOABIISIOTCS TpaHHW, yTO4HseTcs reomerpus. [locie
9TOro K Mojenu mnpumensercs moauduxarop Mesh Smooth, B pesymprare KOTOpPOro NpOUCXOAMT
AaBTOMATHYECKOE CIIIA)KMBAHHE TIOBEPXHOCTH (puc. 9.1) 3a cueT 100aBICHNS JOMOIHUTEIBHBIX TOJIUTOHOB.

Editable Mesh (PenakTupyemslii kapkac) moxy4aroT myreM npeoOpa3oBaHusi 00BEKTOB JPYTUX TUIIOB,
B IIEPBYIO OYEpeb ApaMETPUUECCKUX.

Puc. 9.1. [loauronansHas MOIEb

s mpeoOpa3zoBaHus B CTEKE MOIU(PUKATOPOB MIEIKHYTh MPAaBOM KHONKOW MBIIIN Ha OOBEKTE M B
OTKpBIBILIEMCS KOHTEKCTHOM MeHI0 BbIOpaTh komanay Convert To: Editable Mesh (KonBeptupoath B

penakTupyemslii kapkac) (puc. 9.2).

Puc.

& e T|

| Mauifier List

F

Faste
Paste Instanced
IMake Unigue

Convert Ta:
Editable Mesh

Editable Patch
Editable Poly
MURES

IMake Reference

|8 | &

[V Smooth

Show All Subtrees
Hide All Subtrees

npeoOpazoBaHus

- [0.0 E

" Squash

9.2. MHcnonp30oBaHuE KOMAHIbI

rameters i

Convert To: Editable Mesh u Bug o0bexkTa mnocie

Ha puc. 9.3 npencraBien BuI CTeKa MOAU(PUKATOPOB IMOCIE MPeoOpa3OBaHHS MMapaMETPUIECKOTO
00BeKTa B peakTUpyeMbIil kapkac. OOBEKT mepecTal ObITh MapaMeTPUIECKUM.

v 2@ 3| T

|Bu:u:-:D‘|

| Modifier List

& Editable Mesh

| &
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Puc. 9.3. Bun creka Mmou(UKaTopoB MOCIIe UCTIONH30BAHUS KOMAH/IbI
Convert To: Editable Mesh

[Tocne nmpeoOpa3oBanHus B PeJAKTUPYEMbIi KapKac MOSIBJISIETCS BO3MOXKHOCTh U3MEHSTh €r0 Ha yPOBHE
[MOA00BEKTOB:

Vertex (BepiimHa) — Touka mnepeceueHUs pebep, MMEET OINPe/eiCHHbIC KOOPIAMHATHI, SBISCTCS
BEPIIMHOMN I'PaHU WIIU TTOJIUTOHA;

Edge (Pebpo) — nunus nepecedeHus rpaneit (puc. 9.4);

Puc. 9.4. ITogo6bekT Vertex, mogoobekT Edge

Face (I'panb) — miockocTh, 00pa3yromiasi MHOTOTPAHHHK, B JJAHHOM CITy4ae IUIOCKHI TPeyroJIbHbII
00BEKT, CITyKalluil OCHOBOIA;

Polygon (MHOTOYTOJIBHHK) — OOBEKT, JISKANUI B OJHON MIIOCKOCTH. OH COCTOUT M3 TPEYrOJIbHBIX
rpaneit (00bIYHO U3 ABYX) (pHC. 9.5);

Element (31eMeHT) — TOJTHOICHHBIH O0OBEKT.

Puc. 9.5. TTono6wext Face, nogo6wext Polygon

PenaktupoBaHue Ha YpOBHE MOI00BEKTOB

Csutok Selection (Beibopxka) (puc. 9.6) conepXut ciaeayoomnue HaCTPOUKN BBIACICHUS TOJ00BEKTOB
MOJINTOHATTLHOW MOJIEIH:

By Vertex — pexum BbIIeNeHUs, padoTaomuii Ha ypoBHIX peaaktupoBanusi Face, Edge u Polygon
— BBIICTISIOTCS COOTBETCTBYIOININE MOJOOBEKTHI, TPUIIETAIONINE K BEPIINHE, HA KOTOPOH ObLT MPON3BEIEH
HIETTIOK MBITIIH;

Ignore Backfacing — mo3BossieT BBIAEASATH TOJBKO T€ MOAOOBEKTHI, KOTOPHIC BHIHBI B TEKYIIEM
BHJIOBOM OKHE (0Y€Hb YI0OHO JIJIs1 CII0KHBIX MOJUTOHATBHBIX 00bEKTOB MMEIOIITUX MHOXKECTBO BEPIIHH);
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T Tff‘ d&|[@|@| T| [- | Selection |
[Boxnt [ [ veame
[~ Byertes
Madifier List =|| || oo Backiacing
T ™ lgnare Wisible Edges

" Planar Thieste[45.0 | 2]

[ Show Mormals

Scale:w ﬂ
s Py Hide | Unhide &l |
- Elerment Mamed Selections:
Copy | Fazte |
A | ﬁ | I“'O‘II ﬁ | @ 0%ertices Selected

Puc. 9.6. Bun xomMaHJHOM MaHeN! B pexuMe padoThl € MOA00BEKTaMU
Editable Mesh. Curok Selection

Ignore Visible Edges — no3Bomnsier urHopupoBath pedpa U BBIICIATh CPa3y HECKOJIBKO MOJIUTOHOB,
HaXOJSIIIUXCS [TOJ] YIJIOM JPYT K Apyry, He npesbimatomuM Planar Thresh;
Hide/Unhide All — mo3Bossier nipsitaTh BbIICICHUE.

BBI)ICJ'IGHI/IG HO,Z[O6T)€KTOB HOJIMTOHAIBHOMI MOZCIIM BBIIIOJIHACTCA IO TEM IKC€ IIpaBHJIaM 4YTO U
BbIIeTIeHHe O0BEKTOB. Kpome 3TOro ymoOHO BOCIHOJIB30BAThCSA BBIACICHHEM BepIIMH B pexume Paint
Selection Region (Beinenenne pucoBanuem) — puc. 9.7.

Paint Selection Fegion

Puc. 9.7. Brinenenue BepH MoIuroHaabHOTO 00BbekTa B pexxuMme Paint Selection Region

HeoOxomuMo oOpaTuTh BHHUMaHHWE, YTO COACPIKAHUE CIEAYIOUINX CBUTKOB KOHTEKCTHO-3aBHCHMOE
(3aBUCHUT OT TOT0, KaKH€ MOJA00BEKTHI TOJTUTOHAIIBHON MOJIENN BBIICTICHBI).

YpoBeHb peiakTHPOBaHUSI BEPIIUH

JIt00yr0 TOUKY MOKHO BBIJICIIUTH U IEPEMECTUTH, UCIIONIb3Yysl HHCTPYMEHT

Select and Move (BoimenuTs 1 mepemecTuTtsh). Tak ke MOKHO paboTaTh ¢ TPyIIoi
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TOYEK, BBIICIMB UX M MPUMEHUTHh K HUM, HaIlpuMep, npeodpazoBanue macmrada Select and Uniform
Scale (Bbloenuts W OIHOPOAHO pPaBHOMEPHO MacuiTabupoBaTh) — puc. 9.8. Bepmmnbl kapkaca He
00JIa/Ial0T HAIPABIISIOMIUME BeKTopaMu. COOTBETCTBEHHO, OTPE3KH, KOTOPBIC COCIUHSIOT JIBE BEPILIUHBI Y
Mesh- 00bekTa, MOTYT OBITH TOJIBKO MPSIMBIMH.

Puc. 9.8. MI3mMeHeHue 1nooKeHus 0AHOM 13 BEPIIMH MTOJUTOHAJILHOIO 00bEKTa

Ceurok Edit Geometry

B ceutke Edit  Geometry (PemaktupoBanue  reomerpum) (puc. 9.9)

MPUCYTCTBYIOT CJIEIYIONINE HHCTPYMEHTHI JJi paboThl C BEpUIMHAMH:

Create (Co31atb) — CIYKHUT JJIs1 CO3JJaHUsI HOBBIX BEPIIUH;

Delete (Y nanuts);

Attach (ITpucoeanHuTs);

Detach (OtaenuTts);

Divide (Pa3menuth) — mo3BoJIsIeT pa3OoUTh yKa3aHHYIO BEpIIMHY (B IPOTHBOMOIOX)HOCTE Weld);

Chamfer (dacka) — s BbIETIEHHOW YTTIOBOW BEPIIMHBI CO3JAeT TPH BEPIIUHBI. (71 BHYTpEHHUX
BEPIIINH CO3Aa€T YEThIPE MOTOJHUTEIbHBIC BepIIUHEI (puc. 9.10).

—weld———

Selected | =

[- E dit Geametry | ﬁ 01 - £l

Target |4 > pinels

Create | Delete | =

Attach | Detach | Tessellate |[250 =

. by: % Edge ¢ Face-Center
Divide | Turh |

Esplode [[240 3

mlﬂ,ﬂ J ta; & COhjects ¢ Elements
Chamnf | o

ﬁ 0.0 J Remove lzolated Wertices |

et 2 Gime ¢ Lol Select Open Edges |

Slice Plane | 5lice | Create Shape from Edges |

Cut ™ Spit Yiewdlign | Gridaign |

¥ Refine Ends b ake F'Ianarl Collapse |

Puc. 9.9. Cutok Edit Geometry
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|- Edit Geomety |

Create | Delete |
Altach | Detach |
Break | Turm |

Exrtrude IEI,EI ﬂ
| Chamfer [7.2 [+

MNarmal @ Group € Local

Puc. 9.10. HdetictBue nncrpymenta Chamfer Ha BbII€TICHHYIO BEpIIUHY

I'pynna mapamerpoB Weld (O6bveannenue) npeanasHadera Juist 00beJUHEHNsI HECKOJIBKUX BEPILIUH B
OJIHY.

YpoBeHb penakTupoBaHus pedep

Ha cutke Edit Geometry pacroiokeHsl ClleAyIOLIMe HHCTPYMEHTHI JUIsl paboThl ¢ pedpamu:

Extrude — BBIJJaBJIMBAaHUE. CymiecTBYIOT Kak  caM  HHCTPYMEHT

Extrude, Tak 1 BO3MOKHOCTbh BBOJIa BEJIMUMHBI BbIJAaBINBAaHUS BpyuHYO (puc. 9.11);

Create

Attach

[- Edit Geomnetry |
Delete |

|
| [etach |
Divide | Turn |

Estrude |EI,EI ﬂ
Chamfer ||:|,|:| ﬂ

Marmal ® Group ¢ Local

Puc. 9.11. ®ynkuus Extrude

Chamfer — cosnanue dacku. BreigenenHoe pebpo pasmensercs Ha Ba HOBBIX pebpa, KOTOpbIC
YAQIAIOTCS APYT OT Apyra Ha 3aJaHHOE paccTosiHue, Kak Obl ckammBas yroi (puc. 9.12). Tak xe, kak u B
Extrude, B Chamfer ecTb BO3BMOXHOCTH BBO/Ia 3HAYCHHUS C KIIABUATYPHI.

|- Edit Geometry |
Create | Delete |
Attach | Detach |
Divide | Turm |

Extrude | 0.0 ﬂ
Chamfer  [7.1 =

Mormal # Group ¢ Local

Puc. 9.12. JleiictBust unctpymenta Chamfer

Cut — co3manue HOBBIX pedep MyTeM pa3pe3aHusi MOBEPXHOCTEeW. Pa3pe3aHue mpoenbIBacTCsl MpH
oMoty Mbim. HoBoe pebpo oroOpakaercs B Bue MyHKTUPHOU JuHUM. [locie menyka JeBoW KHOMKON
MBI MOKHO MPOJOJLKUTE opMupoBaHue pedep. Bbixoa u3 pexunma — MIETY0K MpaBOi KHOMKOW MBIIIH;

YpoBeHb pelakTUPOBAHUS ITOJIUTOHOB
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Create — 103BOJISI€T CO3JaTh HOBBIH ITOJIMTOH;

Divide — menuT nmosuroH Ha HECKOJIBKO TPEYTOJIbHUKOB;

Extrude — Bemonnsier BbigaBiauBanue (puc. 9.13); NMOBTOpPHOE BBIAABIMBAHUE IPHUBOIUT K
00pa30BaHUIO JIOMIOTHUTEIBHBIX CETMEHTOB;

Puc. 9.13. BeinasnuBaHue MOJIUTOHOB

Bevel — no3Bossiet co3maBaTh CKpyIJeHHbIC yaacTKu. [1o feiicTBUIO BriojaHe aHainornyHo Extrude, 3a
MCKJIFOUEHHEM TOT'0, YTO IOCJIE BBIIABIMBAHUS €CTh BO3MOXKHOCTb 33JaTh €I€ M pa3Mephl BbIIABICHHOIO
nosmrona (puc. 9.14);

Puc. 9.14. Uuctpyment Bevel

Ocobennoctu cBuTka Soft Selection
C momomrsio ceutka Soft Selection (ITmaBHOE BBIIEICHHE) MOKHO YCTAHOBUTH 00JIacTh JNCHCTBHS Ha
coceqnue BepmuHbl (puc. 9.15). B aToMm ciiydyae M3MeHEHHE TMOJIOKEHHUS OJHOW BEPIIMHBI CKAaXETCS Ha
npyrux. YeM Jaybliie pacIioyioKEeHBI OCTalbHBIC BEPIIMHBI OTHOCHTEIHHO BBIICIICHHOH, TeM ciabee 3To
BIIMSIHUE.
[ SoftSelection ]
¥ Use Soft Selection
[~ Edge Distance: I'I_ ﬂ
[~ alfect Backfacing

Fallaf: [T0.0 =
Pinch: [0.0 2]
Bubble: [0.0 2

10.0 0.0 10.0




Puc. 9.15. Ceurok Soft Selection. Pe3ynbraT n3smMeHeHus: KOOPIUHAT OJHON BEPIIUHBI

Hcnonp3oBanne MOAM(PUKATOPOB [T CrIIaKUBAHUS TIOBEPXHOCTH

Jis  criaXWBaHUsT  TOBEPXHOCTH  IMOJIMTOHAIBHOW  MOJACTH  NPUMEHSIIOTCS  CIICIUANIbHBIC
Moaudukatopsl — MeshSmooth (Crinaxxusanue cetkn) u TurboSmooth (TypOocrinaxkuBanue).

MeshSmooth (CrnaxxuBanue ceTku) — MoauduKaTop, MpelHa3HAYeHHBIH I MPHUAAaHUS FOTOBBIM
MOJIETISIM TIaKoro Buaa. OH CrIaKMBaeT MOBEPXHOCTH J0OABIECHUEM JOMOTHUTEIBHBIX TPAHEH BIOIb TEX
pebep U BeplINH, I/Ie eCTh Pe3KUe Mepexo/Ibl OT OJHOI0 MOJUTOHA K Apyromy (puc. 9.16).

Puc. 9.16. Pesynprar npumenerns moaudukatropa MeshSmooth

Momudukatop TurboSmooth (TypOocrnaxuBanue) mosiBHiICS B mocienHux Bepcus 3ds max. OH
pabotaer ObicTpee Moaudukaropa MeshSmooth u mo3Bonser MOOMTHCA JYUIIMX Ppe3yJabTaToOB IpHU
CTUIaKMBAHUM TIOBEpXHOCTEH (puc. 9.17).

Hactpoiiku momudukaropa anamormunsl MeshSmooth, omnako otrcyrcTByer mHcTpymeHT Local
Control (JIokanbHOE yripaBiieHue).

—Main
Iterations: [1 %
I Fiender lters: [0 %

[ |zoline Display
[~ Explicit Hormals

r Surface Parameters
v Smooth Fesult
Separate by

[~ Materials

[~ Smoothing Groups

r Update Optionz
® Always
" when Rendering
 Manually

Update
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Puc. 9.17. Mogaens nocne npumeHeHus: moaudukaropa MeshSmooth (crieBa)
u TurboSmooth (cripaBa) u cButok TurboSmooth

[Tapamertp Iterations (MTepaiiuu) mo3BosSeT YBEIHUUTH KOJIUYECTBO JOOABISIEMBIX ITOJTHUTOHOB.

Pabora ¢ marepuanamu

Hcnonp3oBanne maTepuasioB BaxkHehmuit stan 3D monenupoBanus. IMeHHO Onarogapsi Marepuagam
MO>KHO JOOHUTHCS OJU3KOrO K HATYpalbHOMY BHJIa CO37aBaeMbIX 00BEKTOB [2]. OOBEKTHI, OKpAIlICHHBIC B
1Bera, Onau3kue mo Gopme K peajibHbIM, BCE paBHO HE OyIyT BBITIIANETh, Kak HacTosdmue. OHU HE CMOTYT
nepeaaTh MepoXoBaTOCTh KaMHS WM JAPEBECHOM KOpbI, O1eck MeTayuia. Y HUX He OyJaeT Mpo3padyHOCTH H
3epKajbHOro Oecka, OHU He OYyAYyT Ka3aThbCsl CBETSIIMMUCS M3HYTpU. B urTore, kakoil Obl MpekpacHOl HU
Obula TpexMepHas MOJelNb, BBINOJIHEHHAss Oe3 MPHUCYIIEro el MaTepualia WiId TEKCTypbl, OHa Oyzer
BBITJISIETh HEHATypalibHO. FIMEHHO ¢ MOMOIIBI0 MaTepHanoB Al 00bEKTa MOXKHO OIPEACIUTh CTEIEHb
MIPO3PAYHOCTH OOBEKTA MU CTEIICHb OTPAKCHHUS TOBEPXHOCTH.

Materials (Martepuaiibl) — 3TO COBOKYITHOCTh HACTPOEK, ONPECIISIONINX BHEITHUI BUJ MaTepuana, a
B KOHEYHOM HTOT€ CaMOro TpexMepHoro oowekra. Ilapamerpsl Marepuana 3aJaloTcs JUOO C MOMOILIBIO
YHUCIIOBBIX MapaMeTPoB, JTUOO C UCIOJIIb30BAaHUEM TEKCTYPHBIX KapT (pacTpoBbIX M300pakeHuii). Matepuan
MOJKET MPUCBANBATHCS KaK BCEH MOBEPXHOCTU TPEXMEPHOTO OOBEKTA, TAK U €€ OMPECIICHHBIM TPaHIM WIIH
yuacTkaM. ECTh MOHSATHE COCTaBHBIX MaTepPHAIIOB, B

3TOM Cy4yae KOMIIOHEHTHI, COCTaBJISIONINE MaTeprall MOKHO Ha3HA4YaTh Pa3IMYHBIM YacTsIM OJHOTO
oOBeKTa.

Penakxrop matepuanos

Jns co3maHusi W WCHOJB30BAHWS MaTepuasioB B 3ds max HCIONB3YyeTCs CIHEHaIbHOE CPEICTBO
Material Editor (Penaktop marepuanoB). C MOMOIIbIO HETO MOKHO CO3/1aBaTh HOBBbIE MaTE€pPHUAaIbl HA OCHOBE
CYIIECTBYIOIIUX THUIIOB W MCIOJIH30BATh TOTOBBIE OMOIMOTEKH MaTEpUaOB, KOTOPBIE TIOCTABISIOTCS ¢ 3ds
max JInOO Co3aHbl IPYTUMHU pa3pabOoTUMKAMH.

BbI3Bath peakTop MaTepuaioB MOXKHO LIeIYKOM Ha kHornke Material Editor

@J} OCHOBHOi NaHEeNTH MHCTPYMEHTOB. OCHOBHBIMH OSIIEMCHTaMH DEJAaKTOpa MAaTepHajoB SBIISFOTCS

H{i‘ 00pa3IoB MaTepHalioB, KHONMKHA WHCTPYMEHTOB YIIpPaBJICHUS W CBUTKH TapameTpoB. B criortax
00pa31oB oToOpaXkaeTcsl MpeABAPUTEIbHBIN BHJI MaTepUaa.

Haznauenue marepranoB 00beKTaM Ha CIIEHE

YroObl Ha3HAYUTH MaTepual 0OBEKTYy HEOOXOIMMO aKTUBU3UPOBATh CJIOT oOpaslia mMaTtepuaia (puc.
10.1), BbLIeUTH OOBEKT HA CIIEHE M HakaTh KHOIKY Assign Material to Selection (Ha3HaqHTﬁTepHaﬂ
BBIJICJIEHHOMY OOBEKTY) B

nanenu Material Editor.
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@Materlal Edltor Wood_0ak . ] [
Material Mavigation Options  Utilities

el

%ﬁ@ﬁi.ﬁae

f
Pe%2 |8 (X @4 % ol IT&&
L IWood_Dak j Standard

I+ Shader Basic Parameters [i

i+ Elinn B asic Parameters [i

[+ Extended Parameters Ji

[| + Supers ampling |]

I+ Maps [i

I+ Diynamics Properties [i

[+ Direct Manager Ji

[| + mental ray Connection |]

Puc. 10.1. PemakTop MaTepuasioB U BHJ 00BEKTa MMOCIe MPUMEHEHHUsT MaTepuaina [locie BBIIOTHEHUS
KOMaH/Ibl IOBEPXHOCTh O0BEKTA MTOKPBIBACTCS

BBIOpaHHBIM MaTepuaioM.. B yriax sueiiku oOpasma marepuana MOSBISIOTCS Oelble TPEeyroJbHUKU
(ck00OKM) yKa3bIBaOIIME HA TO, YTO JaHHBIA 00pa3ell UCI0JIb30BaH Ha CIICHE.

Oxno Material/Map Browser

C nomomsio okaa Material/Map Browser (IIpocMoTp MateprnanoB/KapT) MOKHO MOJTYYHTH JOCTYI K
pa3IMYHBIM THUIIAM TOTOBBIX MaTE€pHaJoB, KapT U OuOaMoTek MmartepuanoB (puc. 10.2). AKTHBH3MPOBATH
okHO Material/Map Browser

MOYKHO IIIE€TYKOM Ha KHOTIKE —4Fo—HpHBEHCT K CMeHe Tuma marepuana. I[lo ymoimdaHui0 OKHO
Material/Map Browser HaxoauTcs Standard

B pexxuMme cosnaHus HoBoro marepuana Browse From: New (IIpocmotp u3: HoBblif) Ha ocHOBe
CYIIECTBYIOIIUX TUTIOB, KOTOPHIE IPECTABJICHBI B aI()aBUTHOM TOPSI/IKE.

B oxne Material/Map Browser MoXHO BBIOpaTh BApHaHThI IPOCMOTPA

Browse From (ITpocmoTp u3):

Mtl Library (bubnmoreka MartepuanoB) — AOCTyNn K Oubimmorekam MatepuaioB. [lo ymondanuio
ucronb3yercs onbarorexa 3dsmax.mat (puc. 10.2). imeeTcst BO3MOKHOCTB 3arpyXarthb Jpyrue OHOIUOTEKH,
co3zaBaTh cBou. Ilo ymomdanuto 6MOIMOTEKH, MOCTaBIaseMble ¢ porpaMMoil 3ds max, pacnosiaratoTcst B
narnke \materiallibraries;

New (HoBblit) — co3manne HOBOTO MaTepHaia Ha OCHOBE BEIOPAHHOTO

THUIIA.

OrpannunTh  mpejaraeMbie BapUaAHTHI npocmotpa  Show (IToka3siBath)

MOYKHO C TIOMOIIIbIO COOTBETCTBYIOIIUX (PIIasKKOB.
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(© Material /Map Browser - 3dsmax.mat A |
I |N0ne [ [Ballaon [ Shellac |
EX R —°9 [ %X@
@ Advanced Lighting Overide ﬂ @ Bélloon [.Shellac ] ;I
@ Architectural _I @ Bricks_BrickCommon [ Standard J
@ Blend @ Bricks_Bricks_1 [ Standard )
@ Composite & Brickz_Bricks_2 [ Standard |
Browse From | @ DirentX Shader — Browse From: — | @ Bricks_rellow [ Standarld | .
7 Mil Libray @ Double Sided @ Mt Library @ Cartoon_Hatched [ Ink 'n Paint |
& Wil Editor @ Ink 'n Paint Mt Editar @ Concrete_Asphalt [ Standard |
e Astive Clat @ Lightscape Mt  Active Slot @ Concrete Blue_Stucco [ Standard |
 Celected @ Matte/Shadow  Celected & Concrete_Brown [ Standard |
 Soere @ Morpher ® Seme @ Concrete_Brown_Stucco [ Standard )
& New @ Multi/Sub-Object  New & Concrete_Cement [ Standard ]
@ Faytrace @ Concrete_Grey [ Standard |
 Show @ Shel Material —IS_th_— @ Concrete_Grey? [ Standard |
¥ haterals @ Shellac I: f aterials @ Concrete Stucco [ Standard )
[~ Maps @ Standard r flaps : @ Concrete_Tiles [ Standard |
[~ Incompatible @ Top/Battom Incampatible @ Eveball [ Raytrace |
¥ Boot Orly @ ¥R ef Material [V Root Orly > Fabr?c_EIue_Carpel [ Standard ]
™ By Object [T By Object @& Fabl!c:_Grey_Carpet [ Standard
& Fabric_Tan_Carpet [ Standard |
— File @ Ground_E vergreen [ Standard ]
Open... @ Ground_Evergreen? [ Standard |
" Merge.. | @ Ground_Foliage [ Standard )
G, | @ Ground_Foliage2 [ Standard |
Cave Ao @ Ground_Grass [ Standard |
O e e T aes Pl C T e daad
| K1l A
Cancel | ok | Cancel |

Puc. 10.2. Bun okna Material/Map Browser pesxxume New u Mtl Library
Heo0OxoaumMo 0TMETUTH, YTO €cliu 7S TeKyIIero odpasiia Marepuala, OblTH BBIOJIHEHBI KaKue-I100

HACTPOMKM M JaHa KOMaH/la CMEHbI TUIIa Marepuala, TO MOsBIsIeTcs aAuaaoropoe okHo Replace Material
(3amena marepuana) — puc. 10.3.
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Replace Material x|

" Dizcard old material?

#® Keep ald material ax sube-material?

Cancel

Puc. 10.3. IlnanoroBoe okHo Replace Material

Bapuantsr:

Discard old material? (Y nanuTh crapsiii MaTepuain?) — B 3TOM cllydae HACTPOHKH TEKYIIEro oopasia
MaTepuana OyIyT MOTePSHBI M HAYHYT JICWCTBOBATH HACTPOMKM HOBOTO MaTepuaa,

Keep old material as sub-material? (Mcrmoap3oBaTh cTapblii Marepual KaK YacTh COCTABHOTO
marepuaina?) — B 3TOM Cllydae TEKYIIHe HACTPOHKM OyAyT HCIONB30BaHBI HA IOJYPOBHE HOBOTO
marepuaia. J[erno B TOM, 4TO MaTepHalibl MOT'YT HMETh CIIOKHYI0, MHOTOYPOBHEBYIO CTPYKTYDY.

CBoiicTBa MaTepHaIOB

Kak 6pu10 0TMedeHo, B 3ds max umMeercs HaOOp pa3IuYHBIX THIIOB MAaTEpHAIIOB, HA OCHOBE KOTOPBIX
MOYKHO CO3/1aBaTh caMble pazHOOOpa3Hble MaTepuaibl. CXOJICTBO C pealbHbIMU OOBEKTaMM MOJIY4aeTcs C
MOMOIIbIO IO00pa MapaMeTpOB BHIOPAHHOIO THIAa MaTepHaa.

Hactpoiiku 0CHOBHBIX KOMIIOHEHTOB 1IBETa MaTepuaa

L[BeToBbie mapamerpsl o0bekTa (Blinn Basic Parameters) co3marorcsi Ha OCHOBE TpeX COCTABIISIOLINX

(puc. 10.4):
Ambient (OTpakeHHBIH IIBET) — I[BET B TCHH;
Diffuse (PaccestHHbIN 1BET) — LIBET Ha OCBEUIIEHHON CTOpOHE, OKa3blBAET OCHOBHOE

BIIMSHHE Ha I[BET 00BEKTA;
Specular (3epkanpHasi cOCTaBISIONIAs) — I[BET OJUKOB.
Br160p 1BeTa ocymiecTBisieTcs ¢ moMolbio auaigorosoro okHa Color Selector.

[- Blinn Basic Parameters /| Color Selector: 5pecular Color I
r Self-lllumination———— whiteness
g Anbint ] 8 I Coor [T 2] | Fed | E=E -
Diffuse: I:l | B Green: [ [ |[Z5 =
gSpecular J Dpacit}l:lmu j J ; B|UE| | =R
| R ve: [ O [T -
r— Specular Highlights E Sat: IU_ ﬂ
_:I]:II :
Specular Level: |BE! ﬂ J : Value: 23 3
Glozsiness: |35 ﬂ J ® |
Soften: |D,‘| ﬂ Close Heset

Puc. 10.4. Cutok HacTpoiiku 11BeToBBIX cocTaBisromux. OxHo Color Selector mist BeiOopa 11BeTa

Hacrpoiika napameTpoB OJIMKOB

Bce ToHUpOBIIMKHN UMEIOT TTapaMeTPhI C IIOMOIIBIO0 KOTOPBIX HacTpauBaroTcs omku (puc. 10.5):
Specular Level — orBevaer 3a HHTEHCUBHOCTH OJIMKA;

Glossinees (I1Iupuna 611ka) — pe3yabTUPYIOIIEE CUSTHUE TTIOBEPXHOCTH;

Soften — cMsrdenue Grka OTpaKEHHOTO CBETA.

Specular Highlights

Specular Level: |E!EI ﬂ J
Glozsiness: |42 ﬂ J
Soften: |EI,1 ﬂ




Puc. 10.5. Hactpoiika 61ukoB

CamocBeueHue
CgoiictBo Self-Illumination (CamocBeueHne) maeT WIUTIO3MIO CAMOCTOSATEIBHOIO CBEUEHHUS IIPHU
OTCYTCTBHH KOMITOHEHTA 3aTeHeHuss Ambient marepuana (puc. 10.6).

" Selfllumination——— " Self-lumination

¥ Color - ] I~ Coler [0 2] |

Puc. 10.6. Omuus Self-1llumination

YBenuueHne 3Ha4YeHWS CHIKaeT d(P(eKT paccewBaHUS O TEX IOp, MOKa 3aTCHEHHWE HE Oyxaer
HOSIBIISITHCSI BHOBB. ECIM MaTepuall caMOCTOsITeIbHO CBeTUTCS co 3HaueHueM 100, TO Ha TOBEPXHOCTH HET
TEHU, U Be3Je, KpoMe OJIMKOB, HCIIONB3yeTcsl paccessHHbA 1BeT (puc. 10.7). CamocBeTsmuiicss Marepua
CO3JIaeT BIIEYATIICHUE, YTO OH OCBEIICH M3HYTpH. Ha marepuwan He BIUSIOT TeHb M 3aTeHeHHe. Yacro
CaMOCBETSAIIMECS MaTepuaabl HAa3HAYAIOTCS OOBEKTaM, HCIOJIB3YEeMBIM B KadecTBE (OHOBBIX JTOCOK
0OBsIBJICHUH, YTOOBI UX 00pa3 OCTaBaJCs COBMECTUMBIM CO CIIEHOH. Jlpyrue mpuMepbl caMOCBETSIIHXCS
00BEKTOB — TEJIEBU30PbI, MPOCKIIMOHHBIE SKPAHBI, HAIICH U JIAMITHI.

Puc. 10.7. Camoceuenne 0, 50, 100. Marepuan 2-Sided. [Tapamerp
Opacity = 50%

(& 03 - Default = ault | X] I 03 - Default Ed I
v suto  Update

IV Auto  Update Update

[To ymomyanwuto Bce matepuainsl Ha 100% Henpo3paunbl. Hempo3padHOCTh MOXKHO 3a/1aTh C TTIOMOIIIB IO
ornmuu Opacity (puc. 10.8). B marepuane Standard umerotcst Tpu pa3nudHbIX Tuma npo3paynoctu: Filter,
Subtractive u Additive.

[- Extended Parameters |
Advanced Tranzparency Wire
F alliaff: Type:

® |n ® Filter: - J Size:|2,D ﬂ

Ot " Subbractive -
. . - s . Pixel
Opacity: [TO0 2| | Ak [T 2] 0 Addiive 3 2
Index DfHefraction:l‘l,E ﬂ nts

Puc. 10.8. Hactpoiika napameTpoB Henpo3padHocTH. [lapamerp npo3paunoctu
Opacity = 50%

[TpoekmoHHbBIE KOOPAMHATHI
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JanuMm ompeneneHne NPOEKUMOHHBIX KoopauHaT. OHM  yKa3bIBalOT, KaK pacTpOBBbIE KapThl
(1300paXkeHus) TEKCTYp, BXOASIIME B COCTaB MaTepuaia, OyayT pa3MelIeHbl Ha TOBEPXHOCTH O0OBEKTA.

B camoM mpoctoM ciyuae, Ha 3Tamne CO3/JaHUs MOJEJEH, MOKHO BKIIIOUUTh PEXHUM TE€HEpaluu
MPOEKIIMOHHBIX KoopauHat Generate Mapping Coords. (puc. 10.9). B aTom citydae mogpazymeBaeTcsi, 4To
MaTepHal, IPUCBOCHHBI 00BEKTY, Oy/leT paBHOMEPHO pacHpeiesieH MO ero MOBEPXHOCTU. B HEKOTOPBIX
CIly4asiX 9TOro BIIOJIHE JocTaTouHO. Hampumep, s Takux MaTepuanoB Kak CTEKJIO WIM 3epKajibHas
MOBEPXHOCTh, X pacHpeaeieHne 0 MOBEPXHOCTH OOBEKTOB 3HAUCHHUS HE UMeeT. TouHoe pacrpeneneHue
MaTepuaa 1o NOBepXHOCTU 00BEKTa MOKHO MOJIYUYHUTh IIyTEM MPUMEHEHUS CHEeHalbHBIX MOIU(UKATOPOB,
Hanipumep UVW Mapping (UVW-npoeknust). Korga marepuan nmeer paBHOMEPHYIO OKpPAacKy, HE MMEET
3HaueHUs, KaKk OH OyAeT pacrlpenessThCcsl MO MOBEPXHOCTH 00bekTa. CoBceM Apyroe, Korjaa maTepuan
CO3J1aH C MCIIOJIb30BaHUEM TEKCTYPHOM KapThl (pacTpoBoro n3o0paxkeHus). B 3ToM ciyyae pacroyiokeHue
3TOro HM300pakeHUsT Ha MOBEPXHOCTH OOBEKTa uMeeT Oonbiioe 3HadyeHue. OCOOEHHO HEOJHO3HAYHO
pasmereHrne M300paKeHH Ha TOBEPXHOCTAX CO clokHOW reomerpueit (puc. 10.9). OxoHUATENbHBIN
3¢ (}eKT 3aBUCUT OT MPOEKIMOHHBIX KOoOpAuHAT. KoopauHaThl 0TOOpaxeHHs] MOKHO 337aTh HECKOJIbKHUMHU
crioco0amu: 4epe3 MHOTOYMCIICHHBIE NMPOEKIUH, C ONTHMAJIbHBIM BBHIOOPOM, 3aBUCSIIMM OT TE€OMETPUHU
00beKTa ¥ xemaeMoro 3¢ deKTa MOBEPXHOCTH.

[- Farameters |

Length:' a0.0 J
width[500 2]
Height[300 2]

Lenath Segs[T =

Width Seqs:[T =

Height Segs:l‘] J
¥ Generate Mapping Coords.
[~ Realworld Map Size

4F [4F 4F 4F 4+

4k

Puc. 10.9. Tekctypa "nonctpanBaercs” moj reoMeTpuio 00bEKTOB, UTO MPUBOIUT K €€ HCKAKEHUSIM

Jns  pemieHuss mpoOsieMbl TMPaBHIBHOTO Ppa3MEIIEHUs MaTepuana [0 IOBEPXHOCTH OObEeKTa
npeJHa3HayeHa rpynmna MOAM(PHUKATOPOB MPOEUUPOBaHMS. BaKHO OTMETHUTH, YTO 3TH MOIAUPHUKATOPHI
MOYKHO TPUMEHATh KaK KO BCeMy OOBEKTY, TaK M K ero 4actsaM (nogodbekram). COOTBETCTBEHHO OyayT
MOJIy4yaTbCsl U pPA3IMyHble pe3ynabTaThl. [l mpuMeHeHHs MoauduKaropa KO BCeMYy OOBEKTY, B CTEKe
MOJU(PHUKATOPOB OH J0JDKEH OBITH OTMEUEH CEPhIM LIBETOM MJIM HE MO/ICBEYEH BOBCE.

Monuduxatop npoeunponanus kaptel UVW Mapping

J106aBUTh MPOEKIIMOHHBIE KOOPIAUHATHI K T€OMETPUUECKONH MOJIENH JIF0OOT0 FTOTOBOT0 00bEKTa MOMXKHO
yTeM BbIIETCHUS O0bEKTa Ha CIEHE M MOCIeAyoluM IpuMeHeHneM moaudukaropa UVW Mapping
(UVW-npoekuus). u, v, W — 3T0 (paKTHIECKH KOOPIAHHATHI, ONPEICISIONINE PACTION0KEHHE MaTepraia Ha
noBepxHocTu 00bekTa (puc. 10.12). [IpoeknoHHbIE KOOPIMHATHI TECHO CBSI3aHbI C TeomMeTpueil oobekTa. B
mogudukatope UVW Mapping ¢ HOMOIIBIO CHENUATBHOTO CpelicTBa — rabapuUTHOTO KoHTeitHepa Gizmo
(I'abGapuTHBIN KOHTEITHEP) MOXHO TOYHO OMpPENEINTh, KaK MaTepuas OyJeT pachpe/esieH Mo MOBEPXHOCTH
o0BbeKTa.

[Tepeceuenue oceil u ¥ v oNpeneNsoT UeHTp A1 KapThl. UV-KOOPAMHATEI ONPEAEISIOT €€ MOJ0KEHHUE
OTHOCUTEJIBHO JIOKAJIbHOM CHCTEMBI KOOpAMHAT 0oOBbekTa. LleHTp KoopaumHaT sBISETCS TOYKOM, BOKPYT
KOTOPOM BO3MOXEH MMOBOPOT TEKCTYPHOU KapThI.

COOTBETCTBEHHO TEKCTYPHYIO KapTy MOYKHO IIOBOpayMBaThb HE TOJIBKO B INIOCKOCTH UV, HO U B
npoctpaHcTBe. HampaBieHne w npocTpaHCTBa UCHONb3YeTCsl U Ul TPEXMEPHBIX MapaMeTpUYecKUX KapT
(OIOOHBIX IEpeBY U MpPaMopy).
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— Mapping:

Planar

Cylindrical ™ Cap
Spherizal

Shirink ‘Wrap

Box

w| @] A @@ T |

IBD:-:EI'I |_

| Modifier List -
[ E| L% b apping Length:|SD,44B ﬂ
A — widt [T77 757 2]

Box Height[27. 763 2]
UTie[TT 2| Fig
Y¥Tle[T0 2| Fip
. ||T w8 | o WTie[T0 2™ Fip

Face
WY to LNVW

FTETITYY Y ®

Puc. 10.10. Kapra TekcTypsbl, cipoennpoBaHHas Ha 00bekT. CTek MoaudukatopoB. Beibop criocoboB
IPOELUPOBAHNUS MaTepHaa Ha IOBEPXHOCTh OOBEKTA. 3alaHIE Pa3MepOB rabapuTHOrO KOHTEHHEpa

MOXHO HCHOIL30BaTh CJICAYIOIINUEC CUCTEMbBI IPOCUHUPOBAHUA MATCpUJIa Ha IMOBCPXHOCTH 0o0BeKTa

(puc. 10.13):

Planar (Ilmockme) — WCHIONB3YIOTCA UIS TMPOCHHPOBAHUS PACTPOBBIX MATEPHUATIOB Ha IUIOCKHE
HOBEPXHOCTH;

Cylindrical (Hunmuaapudyeckne) — NPUMEHSIOTCS K 0OBeKTaM LWiHMHApUYecKoil ¢opmel. [lpu

ycranoBke ¢rnaxkka Cap (Topen) (cmpaBa ot Cylindrical) Ha TOPIIOBYI0O MOBEPXHOCTH OOBEKTa TOXKE
HAHOCHUTCS TEKCTYpa;

Spherical (Cdepuueckne) — HCHONB3yeTCS] MPUMEHUTENBHO K OOBEKTaM, HUMEIOIUM OKPYTIYIO
dopmy;
Shrink Wrap (OOtsaruBaroniyue) — cHenuanbHas CHCTEMa KOOpJAWHAT, TNpUMEHseMas JUls

NPOETIMPOBAHUS TEKCTYp Ha OOBEKTHI CcloKHOW (hopMbl. OHa sBisieTcsl ceprueckoil, HO 0OecreunBaeT
yCeYeHHE YTIIOB KapThl TEKCTYphl U COEAMHEHHE HX B JIBYX AMAMETPAIbHO MPOTHUBOMOJIOKHBIX TOYKAaX-
MOJTFOCAX, YTO Ja€T MHHUMAIIbHOE UCKA)KEHUE PUCYHKA,;

Box (IlpssMoyrosbHble TpexMepHbIE) — MPUMEHSIOTCS JUIsl OTOOpaKEHUSI TEKCTyp Ha OOBEKTax, y
KOTOPBIX TpaHM pacnojoxkeHsl noj yrioMm 900]. Eciu ucnonp3oBath Al MOJO0OHBIX OOBEKTOB INIOCKYIO
CHCTEMY KOOpPAMHAT, TO Ha KAKMX-TO TpaHsIX Bcerja OyaeT HaOMoaaThes pacTsKeHUe pUCYHKa TEKCTYphl. B
cllydae KOOpIHMHAT THITa BOX pacTshKeHHe NCKITFOUaeT s

Face (KoopauHnatsl rpaneit) — obOecrieunBaeT pa3MelieHne OTJCNIbHBIX KOMUNA TEKCTYPHOM KapThl B
HEHTPE KaXJI0W rpaHu 0OBEKTa.

Jlanee wWAyT HACTPOMKHM JUIMHBI, INUPUHBI W BBICOTHI Ta0apUTHOTO KOHTEHHEpa M HACTPOWKHU
KOJIM4eCTBa KON MaTepralia OMEeU[aeMbIX B 3TH IrabapuThI.

Kpome 3TOro, MOXHO HAaCTPOHMTH MOJOXKEHHWE T€HEPUPYEMOHl KapThl OTHOCHUTEIbHO oObekTta. [lis
ATOTO HaXXMUTe Ha 3HaK Turroca UVW Mapping B criricke MoaudukaTtopoB u BeiOepuTe 00bekT Gizmo
(I'abaputHslii KoHTeitHEp). HacTpoiika monoxeHus Npou3BOIUTCS TOYHO TaK XkKe, KaK y OOBIYHOTO 00BEeKTa
(puc. 10.14).
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Puc. 5.11. i3MeHeHne TIOJI0KEHUS Ta0apUTHOTO KOHTEHHEpa

Heo0xomuMo OTMETHTH, YTO NMPU HM3MEHEHHSIX pa3MepoB rabapuTHOTO KOHTEHHepa, M300pakeHHe
MOBTOpPSIETCS 1O Bcel moBepXHOCTH oOwbekTa (puc. 10.15). [ToBTOpeHre MOKHO BBIKIIOYNTH ommuei Tile
(IToBTOp) B HAcTpoOiiKax pacTpPOBOM KapThl.

Diffuze Colar: %, IME'P #4 j Bitmap

@ Texture ¢ Environ Mapping:IE:-thicilMap Chaninel j

¥ Show iap on Back Map Channel: |1 ﬂ
[~ Use Realworld Scale
Offzet Tiling Mirror Tile Angle

Lfon 3 [0 i & won i
wiio 3| [0 2 T & woo 3
w U O O Wil whl0o 3

Blur: |1,D ﬂ Elur offget; |D,D ﬂ Raotate

Puc. 10.12. TToBTOpeHne n3o0paxenus npu akTuBHOM onuu Tile

Jlns mpuBeneHUsl B COOTBETCTBHE pa3MEepOB rabapuUTHOTO KOHTEHHEpa M pa3MepoB TpaduyecKoro
n300pakeHus ucnonb3yercs kHonka Bitmap Fit (BeipaBHuBanue no mzoOpaxenuto) (puc. 10.16). ITocre
ykazaHusi (aitmia wn300paxkeHuss pasMepbl TabAPUTHOTO KOHTEMHEpPAa CTAHOBATCS MPOMOPIIMOHAIBHBI
pa3mepam M300paxKeHuUsI.

r Channel ————————
#® hap Channel I'I ﬂ

" Wertex Color Channel

— Alighment:
Cw Oy & Z

Fit | Center |

Bitmap Fit | Normalhlignl

ViewAlign | Region Fit |

Reset | Acquire |
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Puc. 10.13. HempomoprinoHnanbHO€ H3MEHEHHE DPa3MEpPOB TabapUTHOTO KOHTEHHEpa MPUBOIUT K
UCKKEHUSM M300paKeHUs

[Ipumeps! pa3aMyHBIX MaTEPUAIOB

Marepuan Raytrace

Marepuan mnpeaHa3HAYCH JUISi WUMUTAIUU TIOBEPXHOCTEH, OOJMAMArOIIMX CBOWCTBAMHU OTPAKCHHS.
Takxe ¢ MOMOIUIBIO ATOr0 MaTepuania BO3MOXHA UMHUTALUA 3((HEKTOB MPeIOMIICHHS JIydeld B MPO3pAUYHbIX
o0bekTax. [lomyunts Matepuan ¢ 3ppeKTaMu OTPaKEHHUS U MPEIOMIICHUS] MOKHO, UCIIONb3YS MaTepual
Standard ¢ tekctypubiMu kaptamu Reflect/Refract (Orpaxkenue/Ilpenomnenue). [IpumMenenne marepuana
Raytrace TpeGyeT OOJBIIMX BBIYMCIUTENBHBIX PECYPCOB, OJHAKO Ka4e€CTBO MOJIYy4aeMOTO H300pa’keHUs
BBICOKO.

@ % (%X & |4 %ol @[T £ 5
% IStekIDEI'I j Faptrace

[- Raytrace Basic Parameters |

Shading: [Fh ~| I 25ided [ FaceMap
o ™ wire I Faceted
Ambignt: F-J Luminasity: p-J

Diffuse: -J Transparency: F-J
Feflect: F-J Index of Refr: |1.55 HJ

Specular Highlight
Specular Color |:| J

Specular Level: Wﬂ J
Glossiness: Wﬂ J
T o
208 [
Soften ITH

[~ Ervironment............

[ Bumpe...ocooe. Wﬂ

Puc. 10.14. Ceurok Raytrace Basic Parameters

PaccmotpuM HekoTopsie mapameTpsl MaTepuana Raytrace (puc. 10.17):

Ambient (IloxcBetka) — XapakTepusyeT cTemeHb JU(GQY3HOrO BOCHPHUATHS  MOJCBETKH
TPaCCHUPYEMbIM MaTepHAIIOM;
Diffuse (duc¢dysuss) — mno3Bonser 3anaTh LBET CBETOBBIX JydeH, pacCeMBAaEMbIX MaTEpPHAJIOM.

O} PexTr! 3epKaTbHOr0 OTPAKEHUS TOMELIAIOTCS TPACCUPOBIIMKOM MOBEPX LBETa AUPPY3HOrO OTpaXKEeHMUs,
MOSTOMY IIBET IepecTaeT ObITh BUAUMBIM, eciu 1BeT Reflect (OTpaskeHHbII) 3a1aH GenbIM;

Reflect (OTpakeHHBII) — IBET 3€PKAIBHOTO OTpaKEeHHUS. Benblil mBET OTpakeHHs] OO0ecredrBaeT
MOJIHYIO 3€pKaJIbHOCTh MaTepuaina. Eciii 1BeT 3€pKaJlbHOTO OTPAaKEHUs CHENaTh YEPHBIM, TO OTPAKEHHUS
00BEKTOB Ha MOBEPXHOCTH TpacCUpyeMoro Marepuaia hopmupoBarbes He OyayT (puc. 10.15);

[EMaterial #26 E terial #26 ElMaterial #26 E
v Auta  Update o Update o | Update

Puc. 10.15. ITapameTtp Whitness ms 3nauenuit Reflect 0, 100, 255
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Luminosity (CBeTumMocTh) — mapamerp, nogo0HbIi komOuHauu napamerpoB Filter (IIpomyieHnbIit)
u Opactiy (Hempo3pauHocTs) craHgapTHoro warepuana. YepHblid I1BeT oOecrneuynBaeT MOJIHYIO
HENpPO3pPaYHOCTh, a OBl — MOJIHYIO MPO3PAYHOCTD;

Index of Refr (Koaddumuent npenomienns) — mapameTp, MO3BOJISIONINN BOCIIPOU3BOIUTE SIBJICHUE
MIPEJIOMJICHHUSI CBETOBBIX JIy4Yeil B TOJIIIIE MaTepuaa;

Specular Highlight (3epxanbnbiii  OnMk) — rpynma [apamMeTpoB, KOTOpbIE  YIPaBISIOT
XapaKTEPUCTHUKAMH CBETOBBIX OJIMKOB HA MIOBEPXHOCTH MaTepUala;

Environment (Buemnss cpena) — Quiakok JaeT BO3MOKHOCTb 33]aTh KapTy TEKCTYpPbl OKPYKaroIIen
Cpezbl, KOTopasi yauThIBAeTCs P (POPMUPOBAHUH I[BETA 3€PKATBHOTO OTPAXKEHUS U LIBETA MPO3PAYHOCTH;

Bump (Penbed) — dnaxok, mo3BOJISIONINI MpHU1aBaTh HEPOBHOCTH TOBEPXHOCTH OOBEKTA.

PaccmoTtpuMm ucnonbs3oBaHue Matepuana Raytrace. Buj creHsl ¢ 3THM MarepuaioM, UMEIOIIUM
HACTPOMKH IO YMOJIYAHUIO, NpeacTanieH Ha puc. 10.19.

© Perspective, frame 0 (1:1)

B [e[e]e © o X [Foape -] _|

Puc. 10.16. Bun cuensl nocne npuMeHeHus matepuana Raytrace ¢ napamerpamu o yMoJIdaHUIO

W3menum cienyromnue napaMmeTpbl HacTpoiiku Matepuaina (puc. 10.17):
Transperency — R:255, G:255, B:255;

Specular Level — 250;

Glossiness — 80.

L @ Perspective, frame 0 (1:1)
22 1% | X | |4 %] o) |@ [T & & | |[Eromu e ——
%, IGIassEIear j Raptrace

- Ravtrace Basic Parameters |
Shading |—_[th -1 I 25ided I FaceMap
? I~ wire ™ Faceted
Ambiest: F- J Luirmnirosity: |7- J
Diffuse: - | Transparency: I7|:| _
Reflect: |7- M Index of Refr: |1,5 ﬂ J

Specular Highlight
Specular Colar I:IJ

Specular Level: |25D ﬂ J
Glosziness: IBU ﬂ J

e EoE

e CeE

Sc-ftenl'l‘I ﬂ
™ ERvItanment...........cc..cc... None I[&
[~ Bump........... |SD ﬂ MHaone |

Puc. 10.17. Hacrpoliku Matepuana Raytrace. Buj cuieHbl nocie n3MeHEeHHs HacCTpOEK MaTepuaia
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Jns npuaanust Oosiblield JOCTOBEPHOCTH M300PaXKEHUIO CTEKJIa — CO3JaHus dPQeKTa OTpakeHus,

s kaHanma Reflect (OrpakeHne) uCIonb3yeM CTaHIAPTHYIO 4epHO-0enyro momyTroHoByro kapty Falloff
(Cnan) — puc. 10.22.

6 vatera oo Navioator_ MBI
GlassClear [Raptrace |
[EE=e 0 |
@ GlassClear [Raptrace ) -
| = Maps g i Reflect: Map #1 [ Fallaff |
Aot tap
[~ Ambient . Wﬂ MNone
[~ Diftuse ... [T00° 2] Hione
I Diffusion . . ... [T00 2 Hiohe
¥ Reflect....... NS T 0 =
[~ Transparency . Wﬂ Mone s

Puc. 10.18. CtpykTypa matepuana nocie npuMmenenus kaptsl Falloff
Hacrpoiiku kapts! B cButke Falloff Parameters npencrasnens: Ha puc. 10.23.

922 (8 X |4 %o |@ |IIf& S

Rieflect: %, |Map #1 =] Faloi
[ Falloff Parameters ||
r Frant : Side
IWQ Mone I~
___ " o
IWQ Mone | I~
Falloff Type: IFresneI j

Falloff Directiorn: IViewing Diirection [Camera Z-Axiz] j

r— Mode 5 pecific P

[bject: Hone |

Fresnel Parameters:
I™ Overide Material DR Indes of Refraction [15 | 3]

Distance Blend Parameters:

NearDistance:lD,D ﬂ FarDistance:|1UD,D ﬂ

Extrapolate =

Puc. 10.19. Hactpoiixu kapts! Falloff

[Tocne n3MeHeHMs BceX HACTPOEK ClieHa MpUMeT cieayromuit Bua (puc. 10.24).
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@ Perspective, frame 0 (1:1)

B [ofefe 0 o X [FEam =] |

Puc. 10.20. UTorosblii BUA CLIEHEI

[Iponenypnas xapra Flat Mirror

JlanHas npouenypHas KapTa IpeIHa3HauYeHa I CO3/laHus OTPaKaIOIIMX IOBEPXHOCTEU. B oTimune
oT mpouenypHoil kaprtel Raytrace, Flat Mirror cumraer KapTy A KOHKPETHOTO CiIydas C IUIOCKHUM
36pKAJIOM.

[Ipuctynum x cozmanuio matepuana. Jjigs 3TOro cienyer BbIOpaTh MyCTYIO SYEMKY B pelakTope
MaTepHaJioB U OTKPBITH CBUTOK Maps. B Hem u1s kanana Reflection Hy»KHO Ha3HAUNUTh MPOLEAYPHYIO KapTy
Flat Mirror (Ilmockoe 3epkano) (kHomka None HampOTHB COOTBETCTBYIOIIETO KaHama W BHIOOp B
Material/Map Browser kapts! Flat Mirror) — puc. 10.25.

[- Maps |
Amount b ap
[~ Ambient Colar . . Wﬂ Mane |
[~ Diffuse Calar . . . Wﬂ Marne ||ﬁ
[~ Specular Color Wﬂ Mane |
I Specular Level . [T00 3] Mane | & Material /Map Browser HE
7 Glossiness ... .. [T00° 2| Hone | I |F|at Mirror
I Seltllumination. [T00° 2 Mone | e
[~ Opacity. . ... .. %g Mone | |=_:=_ i | ’3 X |_!‘|
[~ Filter Color .. ... Wﬂ None | A& Flat Mirror -
[~ Bump ... . Wﬂ MNaone | & Raytrace
[~ Reflection .. Wﬂ E Hnhe i & Reflect/Refract
™ Refraction . .... [T00” 2| Mone | & Thin 'wall Refraction

Puc. 10.21. Co3nanue matepuaina ¢ kaproit Flat Mirror B kanaie Reflection

Ecnu Temeph Ha3Ha4uTh Marepuan KHOMKOW  ASSign I\/%e ial to Selection o6bexkty Box wu
BU3YaJIM3UPOBaTh CLIEHY, TO OTpakeHUs Mbl He monyuum! Matepuan HeoOXOAMMO Ha3HAYaTh OTJIENIBHO
Kakaon rpaHu Box. IlpuMeHuMm wmartepuan K BepxXHEH TIpaHH mapaienenunena. s 3toro
npeobpazoBsiBaeMm ero komauaoi Convert To: Editable Mesh u mepexonum Ha ypoBEHb peTaKTHPOBAHUS
noauronoB Polygon. Beiaenus BepXHU OJIUTOH, TPUMEHSEM K HEMY CO3/JaHHBIH

MaTepual KHOTTKOH Assign Material to Selection (puc. 10.26).

a]
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w| &/ @ @ T

|BDHD‘I

IModifier List

B
Paste

Paste Instanced
IMake Unigue

Convert To:
Editable Mes
Editable Patch
Editable Poly
MURES

Puc. 10.22. TIpeoOpa3oBaHue B MOJIUTOHANBHBIN 00BEKT U MPUCBOCHUE CO3JaHHOrO MaTepuana. Bujg
CLICHBI IIOCJIE BU3YyaJIU3allUH

ITocne stux ,Z[eflCTBPII;'I MOKHO BBIIOJHHUTH BU3YAJIM3alUI0 CHCHBI U IMOCMOTPCTH PE3YyJIbTAT (pI/IC

10.27).

Teneps oOpaTuM BHUMaHKE Ha HacTpoiiku KapThl Flat Mirror (puc. 10.28).

[- Flat Mirrcr Parameters |

— Blur
v Apply Blur: Bilur: |'|,D ﬂ
— Render

£ Firzgt Frame Orly
& Ewery Mth Frame: |1 ﬂ

[V Use Erwironment Map
[~ Apply to Faces with 1D |‘I ﬂ

r Digtartion
# Mone  UseBump Map ¢ Use Builtin Moise

Distartion Amount: | 05 ﬂ

Noise:
& Regular Phase 00 2]
£ Fractal Size: | 10,0 ﬂ

' Turbulencs Levels: | 2.0 ﬂ

material must be applied az a sub-material to a set
of coplanar faces.

Mate:
’7 Unless "Apply Faces with D" iz checked, this

Puc. 10.24. Hacrpoiiku kaptel Flat Mirror

Ecte nBa nomomuuTenpHBIX 3¢¢dekTa, MPU TMOMOIIH KOTOPHIX MOXKHO JOOUTHCS HEOOBIYHBIX
pe3yabTaToB MpH BU3yanuszauuu (puc. 10.29):

Blur — pa3wmeitue;

Distortion — uckaxeHusi, KOTOpbIe JT00aBJICHBI JIMOO MyTeM HCIOJIb30BaHMS KapThl ¢ KaHajla Bump B
KaueCcTBE MACKH, JIMOO TIpH MOMOIIM BCTpOeHHOTO Noise.




Puc. 10.25. Ucnons3oBanue napamerpa Blur u Distortion
Co3nanue orus

Co3gamum Matepual, IMHTUPYIOIIUNA OrOHb. DTO, KOHEUHO, HE SI3BIKU TUIAMEHH — CKOpee, HeKas
packasiennas nasa (puc. 10.30).
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Cozmanum map co caeayommmu napamerpamu: Radius = 40 u Segments = 100. B penakTope
marepuaioB Material Editor BeiOHpaem cBOOOAHBIH CIOT, 10 yMoyaHuio MaTepuain Standard.

Puc. 10.26. Co3nanue maTepuana Oras

Tenepp HEOOXOAMMO CJeNaTh CEPEAMHY MPO3padyHOM, a Kpail OrHeHHoro unsera. /[{ns 3toro
ucnonb3yem tekctypy Falloff nnsa kanana Opacity. Haxxmure Ha kBagpaTHY0 KHONKY psiioM ¢ Opacity u
BeIOepuTe B mosiBuBmiemMcs okHe Falloff. [[ist Toro 4ToObl yBHIETh MPO3PavyHOCTh, AKTHUBU3UPYHTE QOH Y
MaTepuana, HaxaB KHONKYy Background na mnpaBoii manenu oxHa Material Editor. Martepuan Oyzaer
BI)IFJI?IZIeTI)O?;pa‘IHI)IM B cepeaune (puc. 10.31).

Material/Map Browser
| [Falct
N Esce | 2XEB
Map #1 F Cellular a
& Dert [
I Auto Updste | F Falloff
- F Marble
r Browse Fram: & NUiS:B
£ Mt Library [F Particle Age
7 bl Editar & Particle MElur
£ Active Slot B Perlin Marble
£ Selected F Planet
i I— " Scene & Smoke
Opaciy [T00 2| M| & MNew F Speckle
[ Splat

Puc. 10.27. Kanany Opacity Ha3HaueHa kapTa Falloff

MOo>KHO HacTpOMTBH CTENEHb Iepexoja OT KpaeB K cepeauHe. s 3Toro pasBepHUTE CBUTOK Mix
Curve. KpaiiHioro Touky MOXHO cenaTh Toukoil beswe (Bezier) u usmenuts popmy kpusoit (puc. 10.32).
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|- Shader Basic Pararmeters |

| Bl =T wie I~ 2-5ided
[ iz Curve | I— FaCEMap I_ Faceted
I8 X
F — =T = |- Blinn B azic Parameters |
i i — Selflumination
E .-'f-.ml:ulent I:I B ¥ Color - ]
0 E g Diffusze: |:|
B | Specular |:| Dpacit_l,l:l'll:lﬂ ﬂ M

Puc. 10.28. Hactpoiika crenenu nepexoja npo3padyHocT B cBUTke Mix Curve

Teneps mogHUMUTECh HAa OAHY cTyneHb BBepx W HampotuB Diffuse u Self- Illumination BeiOepuTe
opamxesslii 1Bet (R:254, G:120, B:0) — puc. 10.33.

3areM MOKHO J100aBUTH OnHK, pazaen Specular Highlights (puc. 10.34).

& 01 - Default E3
vV Auto  Update

Specular Highlights

Specular Level: [35 2| |
Glossiness: [45 2| |
Soften: |EI,?5 ﬂ

Puc. 10.30. 3aganue Giauka

[Tocne co3nanus marepuana npucBoite ero chepe. YToObl moayunTh 3¢ (HEeKT HEPOBHON MOBEPXHOCTH
(rops1IUX YroJbKOB), HE00X0UMO K cepe npumeHuTh Moaudukarop Noise (puc. 10.35).

[- Parameters I
r Moise:
" Seed:lﬂ—ﬂ
%|f|&|[@|@|~r| Scale:lE,DTﬂ
™ Fractal
I sphere(l |_ Houghness:lﬂ,ﬂ—ﬂ
IMudifier List -] lterstians[E0 2]
—Strength —————————
| Sphere X:I?,EE ﬂ
v[esEs 2
RN 2 [ 1|

Puc. 10.31. Moauduxatop Noise

77



Co3naHue OTpaxXxeHUs: BHYTPU OTPAKEHHS

B nanHom npumepe mbl OyzeM HCIONb30BaTh MPOLEAYPHYIO KapTy Raytrace, a Takke CTONKHEMCS
C OrpaHMYCHHMSIMH IO €€ HCIOJIb30BaHUIo. Jleno B TOM, YTO cTaHIapTHBIMH MeTtogaMu B 3ds max
OTpaXKCHUS BHYTPU OTPAKEHUSI YK€ HE IPOCUUTHIBAIOTCS.

Tpu mapannenenunena, ABa U3 KOTOPBIX (BEPTUKAIBHO CTOSILIKE, PACIOJIOXKEHHBIE IO YIJIOM)
OyayT 3epkaiamu. TpeTuil — MOBEPXHOCTHIO, HA KOTOPYIO CIIEYeT MOCTaBUTh OTpakaeMblii 00BEKT (B
JaHHOM cily4ae, WIMHAP). MaTepual 3epkana OyAeT JOCTaTOYHO MPOCT: Ha3HA4aeM HOBOMY MaTepHally
ka"ai Reflection n mpouenypuyto kapty Raytrace (puc. 10.36). HacTpoiiku KapThl MOYKHO OCTaBHTh I10
ymoiuanuto. [1o sxenanuro moxxuo HactpouTs Diffuce Color, Specular Level u Gloisness.

™ Filter Colar ... .. Iﬁﬂ MNare |
™ Bump ......... IT = Mane |
v Reflection . .. .. Iﬁ - Map #2 [ Raytrace | |
™ BRefraction .. .. 100 ﬂ MNone |
I Displacement .. [ 100 ﬂ MNaone |

Puc. 10.32. Kapra Raytrace mist kanana Reflection

[IpuMeHsseM  MOJy4YEHHBIM MaTepuan K rapaienenuie1am-3epKkaiam u
BU3yanu3upyem u3obpaxenue (puc. 10.37).

Puc. 10.33. Marepuan Ha3HayeH OOKOBBIM IpaHsSM M TOBEPXHOCTH, Ha KOTOPOW YCTaHOBJIEH
IVUTHH]IP

Bunno, uro B 3epkayiax OTpa3uics Kak OOBEKT, TaK M CaMU 3€pKajia, ¢ OTpakeHUEM OOBEKTa.
Tenepb MOXHO MO3KCIIEPUMEHTHUPOBATh U J00aBUTH €Il€ OJIHO 3€PKaJ0 K MOBEPXHOCTU, HA KOTOPOH
YCTaHOBJIEH LIUIUHJIP.

®opma npeacraBiaeHus pe3yJabTara:
Co3nannbie 3d Mmoneny.

Kpurepun onenkmn:

O1eHKa «OTVINYHO» CTABUTCS, €CIIH 3a/laHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTAaBUTCS, €CIIM XO/1 BBINOJIHEHHS 3aJJaHUsI BEPHBIH, HO ObLIa JOMYIIEHa OJHA
WJIU JIB€ OIIMOKH, TPUBEIIITNE K HEIIPABUILHOMY PE3YyJIbTaTy.

OneHka «y0BIETBOPUTENBHO» CTABUTCS, €CJIN IPUBEIEHO HETIOIHOE BBIIIOJIHEHNE 3aJaHUS.

O1eHKa «HEYIOBJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.



