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C. I1. MenTrorosa

Meroandeckue yka3zaHus MO BBITTOJIHEHHUIO MPAKTHYECKUX paboT pa3paboTaHbl HA OCHOBE padoueii
nporpamMmMbl yaeOHo# nuctuminHbl «K.02 OcHOBBI pa3pabOTKH TPEXMEPHBIX MOAETIEH».

ConepkaHue MPakTHYECKUX pPabOT OpPUEHTUPOBAHO HA TMOJrOTOBKY OOyYalOLUMXCS K OCBOEHHUIO
po(heCCUOHATIBHOIO MOJYJIS MPOTrpaMMbl MOJTOTOBKU CHELHAIMCTOB CPEIHEro 3BeHa MO CHEUATLHOCTU
09.02.07 HWudopmaimoHHbIE CHCTEMBI H TPOTPAMMHPOBAHHE ¥ OBJIAACHUIO TMPO(eCCHOHATHHBIMH
KOMIIETEHLIUSIMU.
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1 BBEJAEHUE

BaxHyro yactb TeopeTndeckoil u npodecCHOHaIbHOW MPAaKTUYECKOM MOATOTOBKU OOYyYaroluXcs
COCTABJISIOT IPAKTUUECKUE 3aHATHUS.

CoctaB u copepKaHMe NPAKTHYECKUX 3aHATHN HalpaBiIcHbl Ha peannsanmio PenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA CPEIHETr0 00IIero 00pa3oBaHMs C yYETOM IMOTydyaeMOi
CIELIMAJIBHOCTH.

Benymieidi  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHH  sBiIsieTcs  (opMmupoBaHue
po(eCCUOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHMH BBINOJHATH OINpEJesIeHHbIE JeHCTBUS, Olepaluy,
HEOOXO/JMMBIE B TIOCIEAYIOUIEM B MPO(GECCHOHATBHONW NEATETBbHOCTH) WM YYEOHBIX MPAKTHYECKHX
YMEHUH, HEOOXOAMMBIX B MTOCIIEIYIONIEH yueOHOM NesITeIbHOCTH.

B cooTtBerctBUM ¢ paboueld mporpamMmoil yueOHOW aucuuIUIMHBL «OCHOBBI pa3pabOTKU
TPEXMEPHBIX MOJEIIEH» NMPEAYCMOTPEHO MTPOBEICHUE IIPAKTUYECKUX 3aHATHH.

BoinonHenue mnpakThyeckux padoT oOecrnedyuBaeT JOCTHKEHUE OOYYarOUIMMMCS CIEAYIOLINX
pe3yJIbTaToOB:

[1IP1. YMeTs BBIOMpaTh MOIXOJBI, OCHOBBIBAsICH Ha IUIaT(opMme, )KaHPEe W Pa3HOBHIHOCTH UTP, C
IIPUMEHEHHEM IpUHLKIIOB 3D Monenu.

ITP2. Heo0X0quMOCTh CaMOCTOSITEIIBHOTO TIAHUPOBAHMS pa0OTHI, CoJeprKaIiel B ce0e BpeMEHHBIC
OTPaHUYEHUS, KOJUYECTBO MOJIUTOHOB, IPOIOPLUOHAIBHOE JETAIIAM

MP1. CamocrositensHO (QOpMYIHpOBaTh M AKTyaIH3HUpPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

MP9. OpnaneHue BugamMH JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro MHTEpIIPETaluy,
peoOpa3oBaHUI0 U IMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTyalMsX, B TOM 4YHCJIE NPU CO3/IaHUU
Y4eOHBIX U COIMAIIBHBIX ITPOEKTOB;

MP24. Ucnonb30BaTh cpecTBa HHPOPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOIHH B PEeLICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHM3alMOHHBIX 33Jady C CcoOMIoIeHHEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHMKH O€30MacCHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBbIX M ATUYECKHX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

JIP 19 T'OTOBHOCTh K CaMOBBIPQXKEHUIO B pPa3HbIX BUAAX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUYECKON JTMUHOCTH;

JIP 25 MHTepec Kk pa3nuyHbIM cdepaMm NpodhecCHOHAIBHOW AeATENIbHOCTH, YMEHUE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

JIP 26 T'oTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAHMIO HA MPOTSKEHUM BCei
KHU3HU;

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 Bsibupath criocoOsl pemeHus 3a1a4d npodheccuoHanbHON 1eATeIbHOCTH IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 MHcnonb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, AaHATIM3a U UHTEpPIIpeTallui HHGOpMaIluu 1
MH(pOPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 MPO(ECCUOHATBHON 1EATEIbHOCTH.

OK 03 [InanupoBaTh U pealnu30BbBIBaTH COOCTBEHHOE MPO(ECCHOHATBFHOE U JHYHOCTHOE
pa3BUTHE, IPEIIPUHUMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCI0NIb30BaTh 3HAHUS 110
(brHAaHCOBOW I'PaMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIHsX.

OK 04 DddexTnBHO B3auUMOEHCTBOBATh U pab0oTaTh B KOJUIEKTHBE U KOMAaHIE.

OK 05 OcymecTBiATh YCTHYHO M HUCBMEHHYIO KOMMYHHKAIMIO Ha TOCYAApPCTBEHHOM S3bIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06 IIposiBIATE TIpakJaHCKO-NMIATPUOTHYECKYIO TO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJCHNE Ha OCHOBE TPAJAWIMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
FapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAApPThI
AHTUKOPPYILIMOHHOIO IOBEICHUS.

OK 07 CopelicTBOBaTh COXPAaHEHUIO OKPYXKAIOIICH Cpeibl, PeCcypcoCOEPEKCHHUIO, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BbIYAHBIX CUTYALHSX.



OK 08 Hcrnonb3oBaTh cpeacTBa (PU3NYECKON KYIbTYPHI UISI COXPAHEHHUS U YKPEIUIICHUS 310POBbs
B Mporiecce Mpo(EeCCHOHATBLHON ACITEIBPHOCTH W TOJCPXKAHUS HEOOXOAUMOTO YpPOBHS (hu3ndecKoi
[IOATOTOBJIEHHOCTH.
OK 09 Tlonp3oBaTbes mpodecCHOHATBHON IOKYMEHTAIUEeH Ha TOCYIapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.
Brinmonnenue o0ydaromuxcsi IpakTHUYEeCKUX padoT 1o yueOHoU nucuuruinie «OCHOBBI pa3paboTKu
TPEXMEPHBIX MOJIEJIEH» HAIIPABJICHO Ha:
- (dopMupoBaHHE YMEHUH MIPUMEHTH OJyUYEHHbIC 3HAHUS Ha MPAKTHKE, Peau3alliio eIMHCTBA
MHTEJUIEKTYAJIbHON U ITPAKTUYECKOU JEATENbHOCTH;
- pa3BUTUE UHTEIUIEKTYaJbHBIX yMEHUH y OyAylmMX CHEIUAIKUCTOB: aHAIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;
- BbIpa0OTKY MpHU PELICHUH MMOCTABJICHHBIX 3a7a4 NpodeCCHOHATbHO 3HAYMMbIX KauecTB, TAKHX
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsI HHUIMATHUBA.
[lpakTUyeckue 3aHSATUS TPOBOIITCS B paMKaxX COOTBETCTBYIOIIEH TEMbl, IOCJIE OCBOCHHS
JTMIAKTUYECKUX €IMHULL, KOTOpble 00ECIIeUNBAlOT HAIMYUE 3HAHUM, HEOOXOAUMBIX IS €€ BBITOJTHEHMS.



2 METOANYECKHUE YKA3AHUS

Tema 1.10cHOBBI TEXHOJIOTHI TPeXMEPHO IPaPUKH M AaHUMALMHU

IIpakTnueckoe 3ansaTue Nel
3nakomcTBO ¢ npodeccusavu 3d moaenbepa u 3d Bu3yaausaropa

Heab: mosydeHne NpakKTHUECKUX HABBIKOB 10 padbote ¢ 3dmoaensmu

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MaTtepuajbHOe o0ecneyeHue:
MGTOI[I/I‘-IeCKI/Ie YKa3aHud AJIs0 BBIIIOJIHCHUA IMTPAKTUYCCKUX pa60T, BAapHaHT 3aJlaHUs.

3ananmue:
1 .ITozsakomuthcs ¢ 3DMax.
2.Co3manne 3D mozenu B TpadiuecKOM PelakTope

Xox padoTsl

1. O3HaKOMUTBCS C OIPEACIICHUSMHU.

B o6mactu TpexmMepHO KOMIBIOTEPHOH Trpad)MKH MOXKHO BBIJCIHTH YETHIPE OCHOBHBIX JTarla,
KOTOpbIC HEOOXOIUMBI JUISI TTOJTYICHUSI TOTOBOTO MPOJIYKTA!

MonenupoBaHue — co3laHue 00bEKTOB, KOTOpPBIE OYIyT Ha CIICHE.

Hcnonb30BaHne MaTepHaioB — OTMPE/CIICHUE CBOHCTB MOBEPXHOCTEH OOBEKTOB JUISI WMHTAIAN
Pa3IMYHBIX CBOMCTB peanbHbBIX MPEAMETOB (1IBET, (hakTypa, IPO3PaYHOCTh, APKOCTH H T. JI.).

OcgemeHne — 100aBJIeHNE U Pa3MEIIEHUE UCTOYHUKOB CBETA MOJ00HO TOMY, KaK 3TO JIeJIaeTCs B
TeaTpaabHOU CTYIUHU WA HA CbeMOYHOH TUIOIIA IKE.

Busyanu3zanus — GpopMupoBaHHE N300paKeHHSI, HA OCHOBE MOJISNIeH, MATEPHUAIOB U OCBEIIICHUS.

Ecnu npoexT nmoapasyMeBaeT co3jaHie aHUMAaIlUU, TO B KaYECTBE aHUMUPYEMBIX JIEMEHTOB MOTYT
BBICTYIIATh CMOJICJIMPOBAHHBIE TIEPCOHAKU. KpoMe 3TOro BO3MOKHO H3MEHEHUE MOJI0KEHUS 00BEKTOB Ha
CIIeHe, U3MEHEHHE UX Pa3MepoB (hOpMbI WM MaTepraioB. Bo3MOXKHO cO31aTh aHUMAIIHIO KaMephl, TOT1a
OyZeT co37aH BHICOPSI, B KOTOPOM CO3/IaHHAsS CIieHa OyIeT MpeICTaBICHA B Pa3HbIX paKypcax.

2. MonenupoBaHue

Ha stoM »Tame co3maercst gopma OOBEKTOB cCleHbl. OOBEKTHI MOTYT MMETh KakK IPaBHIIbHBIN
TEOMETPUUECKUI BHJI, TaK U NPOU3BOIBHYIO (opmy (puc. 1). OObIYHO mepen co3JaHueM OOBEKTOB
BBITIOJTHSIOTCST ICKU3HI, IPEIBAPUTEIIbHBIC HAOPOCKH.



Pucynok 1 Ilpumepsl MoenupoBanusi 00bEKTOB

B nporpamme 3ds Max MOKHO HCIIOJIb30BaTh PAa3JIMYHbIE CIIOCOOBI TPEXMEPHOI'O MOAEIHPOBAHUS.
MopenupoBaHie Ha OCHOBE MPUMHUTHBOB. [I[pUMHTHBEI — mpocTeiiiue napaMmeTpuieckue Gopmsl,

Hanpumep, KyObl, cdeppl u mnupamuisl. [Ipu Busyanusauuu Takue OOBEKTHI, Kak cdepa,
npeoOpas3yloTcss B TOJIUTOHBI (MHOTOYTOJIBHUKH), HO TOJIydaemas TOBEPXHOCTh BBITJISIIUT HAMHOTO
Oonee rnankoil. DPQeKT criakKuBaHUs MMOBEPXHOCTH JOCTHUTAeTCs 3a CYET CHEelMaIbHBIX aIrOPUTMOB
3aKPACKH.

MoznenpoBaHue Ha OCHOBE CEUEHUM.

Pucynok 2 - TpexMepHbIii 00BEKT, TOCTPOSHHBIM HA OCHOBE CEUCHUHN

OOBEeKTHI Ha OCHOBE CEYCHHH Ha3BaHBl IO AHAJOTHMH CO CIOCOOOM, HCIOJIB3YEMBIM B
CY/ZIOCTPOCHHH, 3aKIIOYAIOIINMCS B "HATATMBAHUH'" MOBEPXHOCTH Ha MPOM3BOJIBbHBIE cedeHHs (puc. 2).
Ceuenuss unu TUIockue (opMbl — JBYMepHBIE OOBEKTHL. [Ipu co3maHWM TpEeXMEPHBIX OOBEKTOB
HECKOJIbKO (pOpM pacronararotcs BI0JIb HEKOTOPOTO MYTH.

MopenmupoBaHie, OCHOBAaHHOE Ha WCIOJNB30BAaHUM OYJIEBBIX orepanuii. ByneBbl 0OBEKTHI
(Booleans) cozmarorcsi mMocpeaCcTBOM JT00ABICHHS, BBIYUTAHUS W MEPECEUCHUS MEPEKPHIBAIOIINXCS
noBepxHocteit (puc. 3).



Pucynok 3 - Pe3ynbrar BBIIOIHEHUS OyIEBBIX ONEpaIiii

[TOBepXHOCTHOE MOJCIMPOBAHUEC OCHOBAHO HA CO3/IAHUU MPOU3BOJBHBIX MOBepxHOCTEil. [lpu
CO3[IaHUHU TTOBEPXHOCTEH HCIOJB3YIOTCS Pa3IMYHbIC MATEMATHYECKUE MOJICIH U, COOTBETCTBEHHO, CBOM
BUJIbI MOJICITUPOBAHMSL:

MHoroyroibHble (IMOJTUIOHATBHBIC) KapKachl, PEIaKTHPYEMble CETKH — CJOXHBIE MOJICIH,
CO3[IaHHBIC W3 MHOXKECTBA MHOTOYTOJIbHBIX IIOBEPXHOCTEH, KOTOpBIC CIJIQXKEHBI B Ipolecce
Busyanuzanuu  (puc. 4). TlonuroHaabHOe MOICIMPOBAHHE OCHOBAHO HA MAaHHUIYJIMPOBAHUHU
HEMOCPEICTBEHHO BepIIMHAMH, peOpamu M rpaHsmu. [lnockoctu, oOpasyoliue MHOIOIPaHHUK,
HasbiBatoTcs rpansmu (Polygon). Jlunuu nepecedenusi rpaneii HaspiBatorcesi peopamu (Edges). Touku
nepeceueHuss pedep HaspiBaroTcs BepimHamu (Vertex). Tpu BeplIMHBI B MPOCTPAHCTBE 00pPa3yroT
TpeyroibHyto rpans (Face).

Pucynoxk 4 - Pegaktupyemslii kapkac

Jlockytku (Patches) crpositcst Ha OCHOBE CIUIAHOB (IJIAJKMX KPUBBIX) M MOTYT M3MEHSTBHCS C
MOMOIIBIO KOHTPOJIBHBIX Touek. OOpasyronde CIUIadHBI PacHoyiaraloTcss M0 KpasM  CO3/1aBaeMOM
MOBEPXHOCTH (pHC. 5).

Pucynok 5 - yepThl BEpUIMHBI U BOCEMb YIIPABISIONIMX TOUEK CIUTaliHA



Heonnoponusie panmonanshble B-crutaitner (NURBS) — TtexHonorus, mpeaHa3HaueHHAs ISt
Co3JaHus IJIaBHBIX (opM M Mojeneil. OHa OCHOBaHA Ha CHENHMAIFHOM MareMarndeckoM ammapate. C
MOMOIIBIO YIIPABISIONIMX BEPIIMH, B OTJIMYME OT JIOCKYTHOTO MOJICIMPOBAHUS, MOXKHO BO3/ICHCTBOBAThH
Ha JHOOyI0 JIOKalbHYIO OOJNacTb MOBEPXHOCTH. TEXHOJOTHS C YCHEXOM HpPUMEHSeTCS s
MOJICTTUPOBAHUSMO/ICTICH JKUBOTHBIX | JIIOJICH (pHC. 6).

Pucynox 6 - NURBS-noBepxHnOCTS

(I)opMa NpeacraBjJacHusd pedyjabTara:
Co3znmaHHeie 3d MOJCIIN.

Kpurtepun onenkn:

O1eHKa «OTVINYHO» CTaBUTCS, €CJIN 33aHUE BBIIIOJHEHO BEPHO.

O1eHKa «XOpOIL0» CTaBUTCS, €CIM XOJ BBINOJIHEHUS 33JaHusl BEPHBIM, HO Oblja JOMyIleHa OJHA
WJIH JIBE OIIMOKH, IIPUBE/IIINE K HETIPABUIIBHOMY PE3yJIbTaTYy.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, €CIIU IIPUBEIEHO HEMIOJIHOE BBIITOJIHEHUE 3aaHMs.

O1eHKa «HEyI0BIETBOPUTEIILHO)» CTABUTCS, €CIIH 3a/laHUE HE BBIIIOJIHEHO.



Tema 1.2 U3ydyenue untepdeiica n 6a30BbIX onepanui

IIpakTuyeckoe 3ansiTue Ne2

IMos10:keHMe M CTPYKTYPA OCHOBHBIX NaHeseil. UHCTpyMeHThI HABUTAIIMU B padoyemM
NMPOCTPAHCTBE

Heab: noixydeHne NPaKTHYECKUX HABBIKOB MO padboTe ¢ 3d MOJIeNI MU B TIPOCTPAHCTBE

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MaTepnaﬂbnoe odecmeyeHue:
MeTtoanueckue YKa3zaHus I BBIIIOJIHCHU A ITPAKTUYCCKUX pa60T, BapUAHT 3aaHUA.

3aganue:
1. Coznmanue 3D mognenu B rpadidecKOM pelakTope.
2. BBINONHUTH yKa3aHUS MIPAKTHYECKON paboTe

Xoa pa6oTsI:

Hcnoab3oBaHne MaTepuaioB

Ha sTOM 3Tame moBepXHOCTSAM MOJENEH NPUIAIOT BUJ pEalbHBIX MaTepuanoB. TOJIBKO B 3TOM
cllyyae MOZeNIH OyayT BBITJISAETh MAaKCUMAJIbHO peanucTudHo. OHU MpUOOPETYT BUA JepeBa, MeTaia,
mnacTuka. [loBepXHOCTh CTaHeT 3epKAIbHOW WM mpo3padHoi. [ns storo B mr000il mporpamme
TPEXMEPHOTO MOJIEIMPOBAHUS CYIIECTBYIOT PElaKTOPhl MaTepHalloB, B KOTOPBIX €CTh T'OTOBbIE HAOOPHI
MaTepUaIOB WM C MOMOIIBIO KOTOPBIX MOXHO pa3paboraTh coOCTBeHHbIe MaTepuaibl. B 3ds Max
penakrop marepuaios(Material Editor) siBisieTcst oiHIM M3 BaXKHEHIINX MOJYJICH IPOrpaMMBbI.

[IBer — oauH U3 mpocTeimux cBoWCTB Marepuana. OIHaKO Ja)ke MCIOIb30BaHUE LBETA MMEET
MHOECTBO acNeKTOB. L[BeT MoxeT OBITh OCHOBHBIM, OINPEAEISIOIIMM MOKpPHITHE BCEro OOBEKTa,
O0TEKaoIUM OIpPEAESIONINI BIUsSHUE (OHOBOTO OCBEIIECHUS, 3€PKAIBHBIM ONpPEIEISIIOIINM [BETOM
HauboJsee ApKUX Y4aCTKOB OyiecTsIel MOBEPXHOCTH 00BEKTa U T. 1.

B nponecce co3ganusi MaTepuanaoB MIMPOKO MCHOJIB3YIOTCS KapThl TEKCTYp, B MPOCTEHIIEM BUIE
pacTpoBble M300pakeHUsl peajbHbIX 00BEKTOB. Kpome 3TOro Mcmoibp3yroTcs NpoLEAypHble KapThl —
n300paxkeHusi, KOTOpbIe TEHEPUPYIOTCS MPOrpaMMHBIM IyTeM. B mporecce co3nanus Marepuaina MOXKHO
HCII0JIb30BaTh HECKOJIBKO KapT TEKCTYP.

TouyHoe pa3melnieHue Marepuaja Ha TIOBEPXHOCTH OOBEKTa JOCTUraercs, Omnaromaps Tak
Ha3biBaeMbIM KoopauHatam mpoerupoBanus (UVW  Map), xorma pactpoBoe wu300pakeHue
MHTEPAaKTUBHO pa3MellaeTCsIHa MOBEPXHOCTU OOBEKTA.

YMenoe HUCHONb30BAHUE MATEPUATIOB MO3BOJSET CIKOHOMHTH MHOTO BPEMEHH M JOOMTHCS
MPEeKpacHbIX pe3yapTaToB. Hampumep, OkHO WM OajlKOHHYIO pEIIETKY MOXKHO MOJEIUpPOBaTh C
MIOMOIIIBIO TIOJIMTOHOB WM JPYTUX CIIOCOOOB JMOO HCHOJIB30BATh MaTephall Ha OCHOBE PAaCTPOBBIX
M300paKeHM, KOTOPBI MPUCBOUTH MPUMHUTHUBHBIM 00beKTaM Tuma Box (puc. 7).



Pucynok 7 - Ucnionb30Banue TEKCTYP AJII MOJACTUPOBAHUS MeOeTn

KapTel TeKCTyp C ycrexoMm HCHOIB3YIOTCS IS TOTYYSHHS OIIyIIeHUs penbeda u 00bEMHOCTH Y
noBepxHocTH (puc. 8). IlonyyeHue penbeHOCTH OCHOBAHO Ha Pa3HOCTHU SIPKOCTH IBETOB. OYEHb MOXO0XKeE
Ha BBIIABJIMBaHUE (YEKAHKY).

- B

: S
Pucynok 8 - [Nonydenue penbedHOCTH

[Tpu cozmannm MaTepuasIoB ONPEEINSIOTCS TaKue CBOMCTBAa 00beKTa, Kak oTpaxenue (Reflection),
npenomienue (Refraction) u mpospaunocts (Opacity). Kpome 3Toro, BO3MOXKHO 3a/1aTh HE TOJBKO, KaK
MOBEPXHOCTh pEarupyeT Ha CBET, HO M HEOOXOIMMEBIE CBOIMCTBAa OTPaKEHHOTO CBETa W €ro cuiy. Bo
MHOTOM 3TO OIpeIesIeTCcsl MaTeMaTHYECKIUMH alTOPUTMAaMU, KOTOPBIE PEaTu3yioT 3T 3 (HEKTHI.

Co3maBass ¢ TIOMOINBIO MaTEpUAIOB TPO3padHble OOBEKTHI, MOXKXHO YIPAaBISATh CBOHCTBAMHU
MIPETOMIIEHHOTO CBETA.

YMernoe MCIONb30BaHIE MATEPHATIOB MO3BOJSIET AOOHMTHCS MPEKPACHBIX pe3yibTaroB. st aTOro
HE0OXOTMMBI HaBBIKM HE TOJILKO WHKEHEPa, HO M XyJ0’KHUKA.

Ocsewmenue

Jlydmiee ocBelieHHe OKHO OBITH MOYTH I0/ICO3HATEIbHBIM: INPHUCYTCTBOBaTb, HO HE OBITH
HaBs3YMBBIM (pHC. 9).




OHO TOTYEpPKUBACT CBOMCTBAa CICHBI, BBIOJHEHHOM B pe3yiabTaTe MOJEIUPOBAHUS U
UCIOJIb30BaHus MaTepuanoB. OcBellleHre onpeaesseT HacTpoeHue Beel cueHbl. CrenuanucTbl H3y4aoT
CBOWCTBAa OCBEIICHUS B apXHUTEKType, HO OIpEeSICHHBIC HABBIKM MOTYT OBITH IOJIyYeHBI B MpOIEcce
M3YYEHHUS XyJI05KECTBEHHOM QoTorpaduu u kuHemarorpapuu.

Busyanuzanus

Busyanuzanus siBiaseTcss 3aKIIOYMTEIBHBIM ATArloM paboThl Haja MoaeaupyeMoit crienoit [2]. Ha
3TOM JTale KOMIIBIOTEp MPEBpAIlaeT MaTEeMAaTHYECKYI0 MOJENb CIEHbl B (OpPMY JOCTYNHYIO ISt
BU3YaJIbHOTO BOCIIPHSTHS. DTOT MPOLIECC Ha3bIBaeTCs peHaepuHromM (render). B aHrmiickoM si3bIKE €CTh
cioBo Visualization (Busyanuzaims), HO OHO MMeeT OoJjiee IUPOKoe 3HadeHue. B 3dS max tonpko Ha
JTare pPeHJIepUHra CTAaHOBITCS BUAHBI BCE CBOMCTBA MaTepuaioB OOBEKTOB, HMCTOYHHUKOB CBETa U
NPOSBISIIOTCA AP PEKTHI BHEIIHEH Cpe/Ibl, IPUMEHEHHBIEC B COCTABE CIICHBI.

CoznaBaemble CLEHBI MOTYT OBITh BHU3YalM3UPOBAaHbI C Pa3HOM CTEMEeHbIO TOYHOCTU. [t 3TOrO
HCIOJIb3YIOTCSL Pa3IMYHbIE MEXAHHU3Mbl BHU3YyaJU3allid, KOTOPBIE IO3BOJISIIOT IOJYYUTh pa3iMyHOE
KaueCTBO, HO BBITIOJHSIOTCS,

COOTBETCTBEHHO, C Pa3jIM4YHOM CKOpOCThIO. Takke Ha 3TOM 3Tale CYHIECTBEHHYIO pOJIb UIpaeT
OBICTPOCHCTBHE KOMITBIOTEPA U MTAPaMETPhl BUICOKAPTHI.

TpaccupoBka sydeit u MeTo, POTOHHBIX KapT

Haubonee pacrnpocTpaHeHHBIM METOJIOM MOCTPOCHHUS PEATHCTUYECKUX H300paKEeHHM SBISETCS
tpaccupoBka nyderr (Ray Tracing). I[lpum moctpoeHuM H300pa)keHUs JIyd IOCBUIACTCS B 3aJaHHOM
HAMpaBlIEHUU U1 OLCHKM MPUXONAILICH OTTyJa CBETOBOW SHEPruu. ITa DHEPrusi OIpeleseTcs
OCBEIICHHOCTHIO IIEPBOM OBEPXHOCTH, BCTPETHUBILIECHCS HA ITyTH JIyYa.

MeTto TpacCUpOBKH Jy4yeil 1aeT HeIIoOXue pe3yiabTaThl U MO3BOJISIET PACCUUTHIBATH OTPAKECHHUE U
npenomiienue. HecMoTpst Ha ero momynasipHOCTb M 3PP EKTUBHOCTD, CYIIECTBYET HENbIH psil PU3NIECKUX
SBIIGHUH, KOTOpbIE OH peaju3yeT IUIOXO WU He peanu3yeT BoBce. Hampumep, Takue 3¢ddexTsl, Kak
pacceuBarolIe OTpakKeHUs (LIBETOBOM OTTEHOK OT KOMOJA M3 KPAaCHOIO JepeBa Ha OeyloM KOBpe) U
choKycHpoBaHHBIN CBET (OJIMKHU OT BOJIBI HA JHE OacceiiHa).

MeTtoa (hOTOHHBIX KapT — 3TO pacHIMpEeHUe METOIa TPACCUPOBKH Jydeil. OH mpejyiaraer pereHus
JUIS TaKUX CUTyaluil. Pacimmpenue MeTo1a TpacCHPOBKH JIyuei 3a CUeT MCIOIb30BaHUS (POTOHHBIX KapT
JaeT METOJl, CIOCOOHBIN 3(PPEKTUBHO CUMYIUPOBATH BCE THUIMBI MPSIMOrO0 W HEMPSIMOIO OCBELICHUS.
Bosee Toro, MeTo1 JOTOHHBIX KapT MO3BOJISIET YUUTHIBATh BIMSHUE CPE/Ibl, B KOTOPOH pacipoCTpaHsIeTcs
cBeT. Metos (OTOHHBIX KapT paboTaeT Mo CleayloIleMy alroOpuTMy: CHadajga M3 HCTOYHUKOB CBETa
UCIYCKAIOTCsl (POTOHBI, a 3aTeM IMPOUCXOAUT TPACCHPOBKA (DOTOHOB € MOCIEIYIOIIUM COXpPaHEHHEM
nH(popmanuu HaOTOHHOU KapTe.

B 3ds max wucnone3yrorcs oba Merona: TPAacCHPOBKA Iydeil MO yMONYaHUIO U CIICHUATbHBIN
BHU3yaJin3aTop mental ray, TOMOTHEHHBIM METOJOM (POTOHHBIX KapT.

Heckoabko COB O TEPMHUHOJOTHHM B ONMUCAHUU MaTEpUAJIOB, UCIOJIb3yeMOU s BU3yaaH3aTOpa
mental ray. Tak, melaepom (shader) B mental ray npunsTo, B caMoM 00111eM citydae, Ha3bIBaTh aJTOPUTM
pacuera TOro WJIM MHOTO KOHKPETHOTO MPOCTOr0 CBOMCTBA MOBEPXHOCTU 00bekTa. ClI0)KHOE CoueTaHue
IICH/IEPOB, Pa3HOCTOPOHHE OIMCHIBAIOIIMX CBOWMCTBA MOBEPXHOCTH 00OBEKTa, B Mental ray HaswiBaroT
phenomena.

BupryaabHas cryaus

B MozennpoBaHuu UCHONB3YeTCs IOHATHE BUPTYaTbHOM CTYINN — aHalora MNpocTol TpexMepHOU
KOMHAaThl, KOTOpas UMEET JBE€ CTEHbl U IOTOJIOK, CIEJIaHHbIE U3 DJIEMEHTApHbIX SYEEeK, Ha KOTOpbIE
HaKJIabIBAIOTCS M300paXKeHUs MPOEKIU co3aaBaeMoil Mojenu (BHIbI COOKY, CBEpXy, crepenu). DTu
n300paxeHus: OyIyT UCIOJIb30BaThCsA B KauecTBe 1mabioHOB mpu padote. Ha pucynke 11 mpencraBinena
BUpPTYyaJibHasl CTYIUsI, KOTOpasi UCIOJIb30BaIach P MoJienupoBaHun McaakueBckoro cobopa



3ds Max kommnanuu AutoDesk

3ds max yHuBepcaJbHBIA MakeT TPEXMEPHOro MojeiupoBanus komnanuu AutoDesk. O umeer
MOIITHBIE U THOKHE WHCTPYMEHTHI JUTSl CO3/IaHMsI TEOMETPUYECKIX OOBEKTOB M padOTHI ¢ HUMH, yIOOHBIH
peIaKTop Ui CO3JaHMsI MaTepPUANIOB, OOIIMPHBIE BOZMOXXHOCTHU IJIsl paOOTHI CO CBETOM, COBPEMEHHYIO H
Ka4eCTBCHHYIO CHUCTEMY BHM3yallM3allMd. B JaHHOM MOCOOMM JaHbl HavajbHbIC CBEICHHS O MaKeTe U
pPacCMOTPEHBI OCHOBHBIE 3Tarbl MOJCIMPOBAHUS, HCIIOIB30BAHUS MaTEpPHAJIOB, MCTOYHUKOB CBETa U
Busyanuzanuu. J{ist 6osee riryOOKOro M3ydeHHUs MakeTa MOXHO OOpaTUThCS K KHUTAM, ITPUBEACHHBIM B
CIIMCKE JIUTEPATYPbI, B KOHIIE TOCOOHS.

HNurepdeiic

Kpome Ttpamunmonnsix Help ¢aiinoB mmMerotrcss Bumeo-ypoku, co3faHHbie B pexxume SreenCam
(3amuchBCero, YTO MPOUCXOIUT HA IKPAHE B AHUMAIIMOHHBIN (aii).

Camoe mnepBoe okHo mnomomru Welcome Screen aBToMaTtHueckd MOSBISCTCS IMPH  [EPBOM
3amyckenporpammel (puc. 12). B mocnencTBum ero MOXXHO BbI3BaTh 13 MeHi0 Help.

U3 okHa «Welcome Screen» OTKPBIBAETCS JOCTYI K BHUJICO-yPOKaM,
JTAFOIIIAM caMble 00IIUe MPeACTaBIeHHS 00 OCHOBHBIX 3TAax MOJICIUPOBAHUS U AaHUMAIIUH.

Oxno «Welcome Screeny» coaepKUT CIEAYIOIINE MEHIO:

User  Interface Overview - O6mme
POTPaMMBI.

«Viewport Navigation» - HaBuranus B BugoBbix okHax.Creating Object - Co3nanue 00beKTOB.

«Transforming Objects» — cBeeHnst 0 KOMaHAaX MEPEMEIICHH s, BPAIICHHS 1 MaCIITAOMPOBAHUSL.

«Modifying Objects» — O61mue cBeaeHus 0 MoaupUKaTOpPax U cTeKe MOAU(HUKATOPOB.

«Materials» Co3nanue 1 ucrons3oBanue marepuano.Animations - Coznanne aHUMAaITHH.

Kpome 5toro, 3tH (hailsibl MOXKHO OTKPBITH U3 Tanku 3dsMax

\ntmI\welcome.screen\videos\ u Bocronbp30BaThCst IpOrpaMMoii BOCIIPOU3BEICHNUS BUIECO.

CmpaBka User Reference maer mcyeprbiBaroiie CBeAeHHUsS 000 BCEX KOMaHIaX MPOrPaMMbI

CBEJICHHS 00 uHTepdeiice

of

Pucynok 11 - Oxno 3ds Max Reference. [anxu ¢ (aitmamu ypokoB
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CropaBka Tutorials comepxut ynmpaXHEHHs MO BCEM pasjeliaM MOJCIUPOBAHUS, AHUMALUU U
ucrnonb3oBanus 3pdexros (puc. 12).

Kaxnpiii ypok umeer Qaitnbl Tutorials Files umeroniue ucxoansii MaTepuan U UTOTOBYIO CIICHY.
Daitnbl HaXOJATCA B COOTBETCTBYIOIINX Tnarnkax 3dsmaxTutorials. Hamnpuwmep,
\tutorials\intro_to_modelling. Kpome sroro ¢ Hurepuer caiita xommanuu Autodesk MokHO ckadarh
OecruiaTHbIe BUICO-ypokH - 3dS Max.

dopma npeacraBieHus pe3yjabrara:
Cospanusle 3d Monenu.

Kpurepun oneHku:

OneHka «OTJIIMYHOY CTaBUTCS, €CJIN 33JJaHHE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIIO» CTaBUTCS, €CIHM XOJ BBIMOJHEHUS 3a/laHus BEPHBIM, HO OblIa JOMyIeHa OJHa
WJTUJIBE OMIUOKH, MPUBEIIITNE K HETIPABUILHOMY PE3YIIbTaTYy.

OueHka «y10BIETBOPUTEIBHOY» CTABUTCSA, €CIIU MPUBEACHO HETIOIHOE BBIIOJIHEHUE 3aJaHUsI.

OneHka «HEeyAOBIETBOPUTEIBHO)» CTABUTCS, €CIIH 33JaHHE HE BHIMOJIHEHO



Tema 1.2 U3ydyenue untepdeiica n 6a30BbIX onepanuii

IIpakTuyeckoe 3ansiTue Ne3
Co3nanne NpUMHTHBHBIX TPEXMEPHBIX 00bEKTOB

Heab: mosydeHrne NpakTHUECKUX HABBIKOB IO co3nanuio 3d moseneit

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MarepuajibHoe o0ecrnieuyeHue:
MeTOI[I/I‘IeCKI/Ie YKa3aHuAd A1 BBIIIOJIHCHUA ITPAKTUYCCKUX pa60T, BAapHaHT 3aJlaHuA.

3ananmne:
1. Co3nanue 3D mMozenu B rpaguecKkoM peJakTope.
2. BBINOIHUTH MPAKTHYECKOE PYKOBOACTBO

Xox paborsi:

AKTHBHOE BUI0BOE OKHO MMEET JKEITYIO PaMKY I10 IEPUMETPY U UCIOJIB3YETCS Ul ACUCTBUM Hal
00BEKTaMH, B TO BpeMsI KaK MacCUBHBIC TOJIBKO OTOOpaXXaloT TEKyluue u3MeHeHus. s akTuBU3aIuH
OKHa HEOOXOAMMO IIEJIKHYTh YKAa3aTeJIeM MBIIIKM 10 €ro Ha3BaHHIO. XOTs aKTUBU3UPOBATh BHOBOE
OKHO MOYKHO IIEJIKasi MBIIIKOK M B IIOOOM MecTe BRIOPaHHOTO OKHA, MEPBBIN CIIOCOO MPEAOUTHTEIHHEMH.
B sTOM ciyyae nipu BblieIEHHOM 00BEKTE CLEHBI He OyeT MPOUCXOAUTH COPOC BBIACTICHHUS.

HazBaHnue okHa pacrnosoXeHO B BEpXHEM JIEBOM YTy, M BCE €r0 HACTPOWKH BBI3BIBAIOTCS IIETUYKOM
MIPaBOil KHOIIKM MBIIIN Ha HAa3BaHUU OKHa (puc. 13).

Conea

v Smooth + Highlights Spot1
Other
Edgad Faces
Transparency

v Show Grid
Show Backaround

Show Safe Frame

Viewport Clipping
Texture Corraction
Disable Yiew

Undo Yiew Pan

Reda

Configure...

PI/ICYHOK 13 - KOHTEKCTHOE MEHIO HAaCTPOCK aKTUBHOI'O BUJOBOI'O OKHa

BaxxHo 0TMETHUTD, 4TO MaciTab 0TOOpaKEHHS B BUIOBBIX OKHAX MOKET ObITh pa3TUYHBIM.

Ecnu Ha crieHe ycTaHOBIIEHBI KAMEPHI M HAITPABIICHHBIE HCTOYHUKH CBETA, TO BHIOBOE OKHO MOYHO
MEPEKIIOYUTh Ha TOYKY 3PEHHSI M3 3TUX OOBEKTOB (B CIMCKE Ha0oOpa TOYEK 3PEHUS MOSBISIOTCS ITH
0OBEKTHI).



HNHcTpyMeHTHI ypaBjieHUs 0TOOpakeHHeM B BHIOBBIX OKHAX

B 3ds Max ecTh MHOXECTBO CIOCOOOB HaBHTAIlMM B TPEXMEPHOM MpocTpaHcTBe. Jjis 3TOro
HUMECTCA pAd UHCTPYMCHTOB, KOTOPBIC HAXOAATCA B IIPABOM HWIKHEM YIIY (HaHCJIL YIIpaBJICHHUA OKHAMU
npoeknuii, puc. 14). BoJabIIMHCTBO KHOIMOK HCIOJB3YETCs Ui M3MEHEHHs Maciitaba OTOOpaKeHHs B
BUJOBBIX OKHax.

QAT A
|2 & & B

Pucynok 14 - IHCTpyMEHTBHI yrpaBJIeHUs] HABUTAIIMEH

OCHOBHBIM METOJIOM HOJYYEHHUsI HEOOXOIMMOI0 OTOOpaKEHUSI B BUJOBBIX OKHAX SIBISIETCS BBIOOD
B [IAHEJIN YIPABICHUS HYXKHOTO JEHCTBUS, IEITYOK MBIIIBIO HA OJHOM M3 BUJIOBBIX OKOH U MOCJEAYIOLICE
NepeTacKMBaHUE Kypcopa MBIIIH MPH HAXKATOM JIEBOM KHOIKE JI0 MOIy4eHHs TpeOyeMoro pe3yibTara.

Bpamenue xonecuka MpIIKU (6€3 aKTUBU3ALMKM MHCTPYMEHTOB YIPABJICHUS HAaBUrallMel) Takxke
MO3BOJISIET U3MEHATHh MacITad n300pakeHNsI B aKTHBHOM BUIOBOM OKHE.

VYnpaBieHne NOBOPOTOM OKHA MPOEKLUH BOKPYT €ro IEHTPa, BBIIEIEHHBIX OOBEKTOB U 4YacTel
OCYILIECTBIISIETCS C TIOMOILBIO YIPABJISIONIEH OKPYKHOCTH € YeThIpbMsi Mapkepamu (puc. 15). JIBuxenue
KypCOpOM BHYTPU OKpPYKHOCTH TPUBOJUT K CBOOOJHOMY IIOBOPOTY BO BCEX HalpaBJICHUSX.
[lepemerieHue MBI BIEBO U BIPABO IIPU HAXKATOW JIEBOI KHOMNKE (KypcOop BHYTPHU JIEBOTO WK IPaBOro
MapKepa)IpUBOIUT K MOBOPOTY CLIEHbI BOKPYT' BEPTUKAIBHON OCH. AHAJIOTMYHO YIPaBJIeHUE BEPXHUM U
HIOKHUM  MapKepoM IMpUBEAET K [OBOPOTY OKHAa MPOEKUHUH BOKPYI TOPHU3OHTAJIbHOW OCH,
PacrojOKEHHOW MapajuIe]bHO IIJIOCKOCTH OKHA. PacrnososkeHue ykasaTenss Ha OKPYKHOCTH MEXIy
MapKepaMy I03BOJISIET IOBOpPAuMBaTh OKHO IPOEKLUU BOKPYI TOPU3OHTAJIBHOW OCH, HaIlpaBJIEHHOU
BHYTPb OKHa.

Pucynox 15 - YrpaBinenue oToOpakeHHEM C TIOMOIIBIO CIIEIIMATBHBIX MAapKEPOB

Pe:xumMbl BU3yaau3anuu

B BUIOBBIX OKHAX MOYKHO MCIOJIb30BaTh PA3IUYHBIC PEKUMBI OTOOPAKCHHS:

pexum Smooth + Highlights (CrnaxuBanue u 61ukn). O0BEKTH B OKHE BH/Ia MPEICTABISIOT COO0M
MOBEPXHOCTH, pedpa MEXKIYy IpaHsIMU OOBEKTOB CrIAXHBAIOTCS U TOKa3bIBatOTCs Omuku (puc. 16). 310
HE OKOHYATENBHBIA BHU]I CIICHBI. ITOTOBBIN BHJ CIICHBI TIOTYYaeTCsI TOIBKO ITOCIIE BHITOJHEHHS] KOMaHIbI
BU3yalIHM3alliu. OTOT peXUM OTOOpakeHUs 4dalle BCEro WCIOIb3yeTcs JUisi OKHa Perspective
(ITepcriextuBa). [j1s1 CIIOKHBIX CIIEH TPeOyeT 3HAYUTEITHFHOTO BPEMEHH IS OTOOpaKEHUS;



Pucynok 16 - Pexxum Smooth + Highlights (CrnaxxuBanue u 61ukn)

CrenyromuM ypoBHEM 0TOOpakeHUs 00BEKTOB TPEXMEpPHOMW ClieHbI siBisiercst pexum Wireframe
(Kapkac) (puc. 17). He TpeOyeT 3HaUUTEIBHBIX PECYPCOB [UIsl OTOOpakeHUs U ynoOeH ajst paboThl co
CTPYKTYpO#l OOBEKTA.

Pucynok 17 - Pexxum Wireframe (Kapxkac). Pexxum Smooth + Highlights

Busyanuzanus

[locne TOoro kak creHa co3laHa, HEOOXOIAMMO BBIMOJNHUTH €€ BH3yanu3anuio. Jljis 3Toro
ucnons3zyetcs kHonka Quick Render (Production) (BeicTpast Buzyanuzaiusi: UTOr) Ha OCHOBHOW MaHENH
uHcTpyMeHTOB (puc. 18). Kakoe BHIOBOE OKHO aKTHBHO (BBIICICHO PAMKOM JKEITOTO I[BETA), TO U OyIeT
BU3YaJIM3UPOBAThCs, B HallleM ciydae 3To okHO Perspective (ITepcnexTuBa).

[Tocne Ha)xxaTHs STOW KHOTIKM OTKPBIBAETCSI OKHO BU3YaJIH3allH, B KOTOPOM, TIO MEPE BHITIOTHEHUS
pacueToB, 0ToOpaxaeTcss UTOroBoe u3oOpaxkenue (puc. 18).

Q@ e e ot s x[mnn
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Pucynok 18 - KHomka OBICTpO#t BU3yalIM3alMK CIIEHBI 1 OKHO BH3YyaTH3aI[uu

[Tocne BBIOTHEHUS BH3yalH3allMM H300pakK€HHE MOXKHO COXPaHHTh B BHIE (Qaiina B
pasnmumuHbIX Tpaduueckux Qopmarax — komanma Save Bitmap (Coxpanuth B Tpaduyeckom
dopmare) (puc. 19).



 Browse images for Outpat x|

Hutosy. [C \Documents and Setngs\Alexander\Mow aosymenmed Jdemad\scenss _’_l

Parsx [ oo <] - @t -

01,69

Basama [0z Copeem |

Dossve [N I |  Oveo
Garmy

Dimvieet ] it =
Sl J5e misge’s own gana

l ® Uge system dal il gurmmas

e o T || e
Bleleoos = |[Frm Frm
R Suugm

Save Bitmap Locatior: N/A

Pucynok 19 - Komanna coxpaneHust n300paxeHus U AUAJI0roBOe OKHO COXpaHeHUs (haiina

@dopma nmpeacTaBJieHUs pe3yJibTaTa:
Cosznmanusle 3d Mmozeny.

Kputepun onenkmn:

OneHka «OTJIMYHO» CTaBUTCS, €CJIN 3aJJaHUE BBITIOJHEHO BEPHO.

O1eHKa «XOpOIIOY» CTaBHUTCS, €CIM XOJ BBITIOJIHEHUS 3aJaHWs BEPHBIM, HO OblIa JOMyIIeHa OJHA
WINJIBE OIIMOKY, IPUBEIINE K HEMPABUIBHOMY PE3yJIbTaTy.

O1eHKa «yZ0BIETBOPUTEIIBHO)» CTABUTCSI, €CJIU IPUBEAECHO HEMOJIHOE BBIIIOJHEHNE 3a1aHUS.

OneHka «HEeyAOBIETBOPUTENBHO» CTABUTCS, €CIIM 3aJaHHE HE BBIIIOJIHEHO



Tema 1.2 U3ydyenue untepdeiica n 6a30BbIX onepanui

IIpakTnueckoe 3ansaTue Ned

Pa6ora ¢ npuMuUTHBaMH: NiepeMellieHne, BpalleHne, MacliTabupoBaHue,
KONUPOBaHHe, TPYNIUAPOBKA

Lesb: monydeHue NpaKTHYECKUX HABBIKOB 10 cO3AaHm0 3d Mojienielt 1 X rpyninupoBKOi

Brinosnenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MaTepnaﬂbnoe odecmeyeHue:
MeTtoanueckue YKa3zaHud I BBIIIOJIHCHU A ITPAKTUYCCKUX pa60T, BAapUAHT 3aaHUA.

3aganme:
3. Coznanue 3D Mozmenu B rpaiaeckoM peakTope.
4. BpINONHEHUE MPAKTHYECKUX YKAa3aHUU 110 paboTe.

Xox pabdoThI:

Pabota ¢ oObekTaMu HAYMHAETCS C PACHOJOXKEHHS WX Ha cueHe. [locTpoeHwe NPUMHUTHBOB
CBOJUTCA K CIIEAYIOIIEMY: IIETYKOM MBIIIM B OJHOM U3 OKOH HPOEKIUH 0003HAa4YaeTcsi pacrosiokeHue
HA4yaJIbHOM TOYKM OOBEKTa, a 3aTeM IEepEeMELICHHEM yKa3aTelsl MbIIK IPU HaXaTol JIEeBOM KHOIIKE
3ajatoTcs pa3mepsl o0bekTa. [lociaenoBarenbHOCTD MIETYKOB (PUKCUPYET JONOTHUTEIbHbIE TapaMETPHI.

[lepen paccMoTpeHueM mpoliecca co3/iaHus 00BEKTOB 00CYAUM MOHSTHE aKTUBHOE BHI0BOE OKHO.
OHO uMeeT KeNTyl paMKy MO MEepUMETPY M MCIONIb3yeTcs Ui AeWCTBUIM Hall 00BEKTaMH, B TO BpeMs
KaK [AacCHUBHBIE TOJIBKO OTOOpaXaloT TEKyllue HW3MeHeHus. JlJig akTHUBU3alMu BBHIOPAHHOTO OKHA,
HE00XO0AMMO HIETKHYTh yKa3aTeJIeM MBIIIKHU 10 €r0 Ha3BaHUIO.

3aiaBaTh pacHoJIOKEHHWE U pa3Mepbl NMPUMUTUBOB MOXXKHO HE TOJBKO C TOMOUIBIO METoja
"MIETKHYTH ¥ NMEPETAIIUTE", HO U C KJIaBHATYpPHI C 110 CO3JaHNUsl O0BEKTOB C TOUHBIMHU 3HAUCHHSIMH.

[Tocne co3nanus 00bEKTa MOKHO MEHSTh HE TOJIBKO €r0 MECTOIOJIOKEHHE Ha CLIEHE, HO U JIF000H
U3 €70 MapaMeTpOB.

Co3nanne 00beKTOB

AKTHBU3MPOBaTh BUIOBOE OKHO, IIEIKHYB YKAa3aTeJI€M MBbIIIKM 0 Ha3BaHUIO OKHA. [lepBeie
MIOCTPOEHUSI PEKOMEHYyeTCs BBIIIOJHATH B BUJ0BOM okHe Top (Bua cBepxy). Boibupaercs co3zgaBaemblit
OOBEKT IMyTeM HaXKaTHsd KHONKM B KOMaHAHOW maHenu uiu maHenu Objects. 3ateM HeoOXOIMMO
HIEJIKHYTh MBIIIBIO B JIFOOOM BUIOBOM OKHE, B KOTOPOM OyAeT MPOHCXOAUTH MocTpoeHue. BriOparh
TOYKY Ha IUIOCKOCTH, KOTOpas OyneT HadaldbHON TOYKOM oObekTa. Jlamee MOCTpOEHHE BBIMOIHIETCS
IyTeM JBMKEHHS MBILIH MPU HAXKaTOH JIeBOl KHoMKe. Eciu co3/1aBaeMblil 00bEKT UMEET OMH Mapamerp,
TO TIOCJTE OTIYCKAaHUS KHOMNKH MOCTpPOCHHE O0BbekTa OynerT 3akoHueHo. [Ipu HamMuuu HECKOJIbKUX
apaMeTpoB HEOOXOIUMO MPOJOILKUTH JBUKEHHE MBIIIN U (PUKCHPOBATh 3aJ]aBa€MO€ 3HAUYEHHE MyTeM
Ha)XaTUsl ee JIeBOM KHOMKM. 3ds max pucyeTr pe3ylbTUPYIOIIYI0 T€OMETPHIO OAHOBPEMEHHO BO BCEX
BHJIOBBIX OKHaX, [0 MEPE ONPENEIICHNs PACCTOSIHUM U BBIIIOJHEHHUS MTPOLIECCAa CO3/IaHMUS.

Hanpuwmep,. Co3ganue mnapamnenenunena. B manenn Create mienkHute mno kHomke BoX
(ITapannenenunen) (puc. 20).
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Pucynok 20 - KomanaHas naHesnb

Jlanee mIenKHUTE JIEBOM KHOMKOW MBIIIM B JIIOOOM MecTe BUAOBOrO okHa T0p (Bepx) u, He
OTIIyCKasi KHOIIKY, IEpeBUTaliTe Kypcop B CTOPOHY, 3ajaBasi pa3Mepbl ocHOBaHHUsI (puc 21)

Pucynok 21 - OcHoBaHue napajuienenuneaa

3aTeM OTIIYCTUTE KHOIIKY MBIIIH, IEPEMECTUTE Kypcop IO BEPTHUKAINU BBEpX, 3aJaBas BBICOTY
napauienenunesa. [lleakHuTe JeBOi KHOMKOM MBI €IlIe pa3, 3aBepias MocTpoeHue oobekTa (puc. 22).

Pucynok 22 - ToroBelii BUI GUTYpPHI

Kaxmomy o0OBEKTYy Ha3Ha4yaeTcsi OIpeleNeHHbIH 1BeT. [lo yMoldaHWiO TBET Ui BHOBB
CO3/1aBaeMOT0 00BEKTa HA3HAYAeTCs CIYYaillHBIM 00pa3oM. BrIOpaHHBIN 1[BET MPUCYTCTBYET 0 TEX IOD,
MOKa 00BEKTY HE Oy/IeT Ha3HAYCH OINPEICIICHHBIA MaTEepHal.

[Tocne co3nanus oObekTa mapamerpbl nanean Create (Co3/aTh) OCTaOTCS aKTUBHBIMU U IIETYKU
MBIIIM B BUJOBBIX OKHAaX NMPHBEIYT K CO3MAHHUIO CIEAYIONEro oobekra. J[ims Toro 4ToOBl BEIMTH W3
pexxuma co3mganus 00BeKTa, mpoiie Bcero Beiopath pexum Select Object (Boibop o0bekTa). CozmaHHBIM
00bexT Oynmer BbimeneH. Ecnu Teneps MIETKHYTh B JTIOOOM MeCTe BHIOBOTO OKHA, BBIJIEJICHUE OOBEKTa
caumercs. Ecinu HeoOX0oauMo N3MEHUTh TapaMeTPhl CO3IaHHOTO O0OBEKTA, BBIJICIIUTE €r0 U IepeinuTe Ha
Bkiaaky Modify (Moaudunmposats).

BroigesieHne 00beKTOB



Ilepen BbImonHeHUEeM 11000 onepauuu (M3MEHEHHE TapaMeTpoB, TpaHchopMaIys, yaaaeHue u T.
1.) HeoOXOoAUMO BBIOPATh (BBIACINUTH) HWHTEpECYIOMUA OOBEeKT. [[Isi 3TOro B MEpBYIO oOdYepenb
UCTOJB3YeTCSI HHCTPYMEHT

Select Object (Beibop 00bekTa). BoigencHHbIH 00beKT 0003HaYaeTCsA KOHTEHHEPOM OEJIOro IBETa U
M300paXEHUEM TPOWKH BEKTOPOB JIOKATHHOU CUCTEMBI KOOpAUHAT. JIF0OOH BBIIEICHHBIN OOBEKT MOXKET
ObITh yJaneH myreM Haxarus kiasuinu «Delete» (Y ganuTs).

Kpome sTOro, 00BEKTHI MOXXHO BbIOMpaTh B J1000M MOMEHT, KOT/Ia aKTHBHA Jt00as KHOIIKa

Tpanchopmaruu (puc. 23).

Pucynox 23 - THCTpyMeHTBI BEIOOPKH U TpaHChHOpMAITIH

H3menenne napaMeTpoB 00BEKTOB

[IepeunciiiM OCHOBHBIE PAaBUIIA:

1) mnepen U3MEHEHHEM BBIACIUTH OOBEKT;

2) otkpbITh BKIaaKy Modify (MoaudunupoBars) naHenu KoMaHz

OtoOpaxaroTcsi mapaMeTpbl TOJBKO OJHOTO, BBIACICHHOIO OOBEKTa BO BKIAJKE; IapaMeTpbl
o0BbeKTa pa30UTHI 10 TPYIINaM, 3TH TPYIIIbI IPEJCTABICHBI CBUTKAMHU C COOTBETCTBYIOIIMMHU Ha3BAHUSIMH
(puc. 24);
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Pucynok 24 - Bxnanka Modify. I'pynnsl napameTpoB o0bekTa

CBHUTOK MOKET BKJIIOYATh B ce0s HEKOTOpbIE MOJTPYIIBI MMapaMeTpOB, OHU BBIICTSIOTCS
paMKoO# ¢ Ha3BaHHWEM B BEpXHEM JIEBOM yriy (puc. 25).
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VPI/ICYHOK 25 - l_ioz[rpynna napameTpoB

Korna packpblTo MHOTO CBUTKOB C MapaMeTpamMH, OHH BBITSATHBAIOTCS B JUJIMHHOE BEPTHKAIbHOE
MEHIO, U J00paTbCs [0 HIDKENEKANMX I1apaMeTpOB CTAHOBUTCS HEBO3MOXHO. B 3ToM ciyuae
npenycmotrpenpexkum Scrolling (IIpokpyTka). Korga BepTrkanbHOE MEHIO YXOIUT 3a MpeAebl pabouero
OKHa, CTpaBa TOSBJSIETCS TEMHas BEpTUKaJIbHAs IMoJjioca C cepbiM OeryHkoM. [IpokpydmBaTh MeEHIO
MOJKHO, Tepemelnas OeryHOK MpH MOMOIIM POJMKA MBIIIKH, & TaKKe KypCOpOM B BUIE KUCTU PYKH,
YXBaTUBIIKCH 32 CBOOOJHOE MECTO MAHEITH MEHIO.

Ecnu mapamerp 3amaercs 4YHCIEHHBIM 3HAYEHUEM, TO OH MPEJCTABICH DJIEMEHTOM YIIPaBJICHUS
Spinner (Cuerumk) (puc. 26). 3Ha4YeHUs CUYETYMKA MOXKHO 3a]aBaTh KaK BPYUYHYIO, HCIIOJIB3Ys IOJIE
BBOJIa, TAK U UHTEPAKTUBHO MBIIIBIO, HUCIIOJIb3Ys KOMKH CO CTPEIKaMU BBEPX U BHU3. J|BH)KEHHE MBILIBIO
oT ce0s 1 K cebe MU HaXKaTOM JIEBOIM KHOIIKE MBIIIN TAK)KE MPUBEIET K M3MEHEHUIO 3HAUCHHSI CYCTUHKA.
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Pucynok 26 - Dnements unrepgeiica. Cuerunk. @naxku. [lepexitouarenu

CDopMa NpeacraBjJacHusd pedyjabTara:
Co3zma"Heie 3d MOACIIN.

Kputepun onenkmn:

O1eHKa «OTJINYHO» CTaBUTCS, €CJIN 33JAHUE BBITIOJTHEHO BEPHO.

O1eHKa «XOpOII0» CTaBUTCS, €CIU XOJ BBIIOJIHEHUS 3aJjaHWs BEPHBI, HO OblIa JOMyIIeHa OJHA
WJIUJBE OMUOKH, MPUBEIIITNE K HETIPABUILHOMY PE3YIbTaTy.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBEJECHO HEMOJIHOE BBIIIOJHEHHUE 3a/1aHUS.

OreHKa «HEeyI0BIETBOPUTEILHO)» CTABUTCS, €CIIH 3a/laHUE HE BBIIIOJIHEHO



Tema 1.2 U3ydyenue untepdeiica n 6a30BbIX onepanui

IIpakTnueckoe 3ansaTHe Ned
IIpuBsA3KM U BHIDABHUBaHHE

Henab: monydeHrne NpakKTHUECKUX HABBIKOB IO co3aaHuio 3d Moenei

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MaTepnaﬂbnoe odecmeyeHue:
MeTtoanueckue YKa3zaHusd JJI BBIIIOJIHCHUA ITPAKTUYCCKUX pa60T, BAapUAHT 3adaHUA.

3aganme:
1. Co3pmanue 3D npuMuUTHBOB B rpadudeckoM peaakTope.
2. BpInosiHeHMs MPaKTUYECKUX YKa3aHUH 1o padote

Xox pabdoThI:

[lepemenienue 1 MOBOPOT OOBEKTOB

Tpanchopmarust (Transforming) o6bekTa WM TpyHbl 0OBEKTOB — 3TO MPOILECC OMPEICICHHS
MIOJIOKEHHS Ha CIICHE, BpallleHHue U MaciTadupoBanus. TepMuH TpaHchOpMaLus OTHOCUTCS K OCHOBHBIM
onepanusam: Move (ITepemectuts), Rotate (Bpamats) u Scale (MacmradbupoBarts).

OYHKIIMOHATBHOCTh ITUX KOMAaHJI MOXHO PAaCHIMPUTH IyTEM BhIOOpA Pa3IMIHBIX KOOPIHMHATHBIX
cucteM TpaHchopmanuu, IEHTPOB TpaHCHOpPMAIMM U OTpaHUYEHHN uis ocel TpaHchopmanuu. Takue
paciMpeHusl Ha3bIBAIOTCS MeEHeKkepamMu TpaHcopmarmu. KHomku TpaHchopMmamuum U MEHEIKEPhI
TpaHchOpMaIMU PaCIIONOKEHbI IPUMEPHO B CEPEIMHE OCHOBHOM IMaHEH HHCTPYMEHTOB (puc. 27).

0 Ak JB

Pucynok 27 - IHCTpyMeHTHI yripaBiieHUs TpaHc(HopMaIisiMu

Paccmorpum moapo6Ho omeparuu: Move (Ilepemectuts), Rotate (Bpamars) s nepememienus
00BEKTOB BBIMIOJHUTE CIEAYIOIINE ASHCTBUS:

[lenkHuTe eBOW KHOMKOM MbImk Ha KHomke Select and Move (Bbiaenuts M mepeMecTHTb)
MAHEJIMMHCTPYMEHTOB.

VYcraHoBuTe Kypcop Ha OOBEKTE€ M IIEIKHUTE JeBOW KHOMKOW MbimH. Kypcop mnpumer Bua
3Ha4Ka,n300paxkeHHOro Ha kHomke Select and Move (Beinenuts u nepemectuts) (puc. 28).

He ornyckast kHomku, mepetamuTe oO0bekT. Ecnu ykazaTtenp MbIIIM MOMECTUTh HaJl OJHUM U3
BEKTOPOB, TO NepeMeleHre OyaeT NPOUCXOIUTh UMEHHO B 3TOM HalpaBJICHUH.

Pesynbrar mepememienus mokazaH Ha pucyHke 29. Ilocne mnepememeHuss OOBEKT OCTaeTCs
BBI/ICJICHHBIM.

Mo0:KHO ITepelTH B IPYyroe OKHO MPOEKIIMH U IPOJIOJIKUTH ITEPEMEIICHUE.



Pucynok 28 - Bun 1o nepemenienus o0beKTa

Pucynok 29 - Bux nocie nepemenieHust o0bexTa

[Ipu n3MeHeHNH MOJIOKEHHsSI 00BEKTa MOXKHO BBIOPATh OIPENEICHHYI0 OCh MJIH IIOCKOCTb,
BJI0JIb KOTOPO#l OyzneT mpoucxoauTh nepemenienue. /s 3Toro HeoOX0IUMO MOJIBECTH KypCcop K
BBIOpaHHOW OCH (OHA MOACBETHTCS JKEITHIM IBETOM) M 3a(DMKCHPOBATH ATy OCh IICITYKOM JICBOU
KHOIKHM MBbIIIH. MOXHO 3apUKCHpOBaTh U MIIOCKOCTh npeodpazoBanus (XY, YZ, ZX), pazmecTus
Kypcop Ha KBajpate Mexay ocsimu (puc. 30).

Pucynok 30 - BapuaHTbl orpaHMYeHHs IEpEMEIEHUS

IToBopor

J511 moBOpoTa 00BEKTA BBHIMOJIHUTE CIEAYIONIUE II1aru:

Beiopate umHCTpymMenT Select and Rotate (BbigenuTs W TOBEpHYTh) B OCHOBHOW TMaHEH
MHCTPYMEHTOB.

Boeigenuts 00bexT. [losiBsites ocu X, Y U IB€ OKPYKHOCTH.

[TonBecTn ykazaTenb MbIIIN K BHEIIHEN OKPYKHOCTH.

VY aepxuBasi HAXKaToH JIEBYI0 KHOIIKY MBIIIH, IEPEMECTUTh Kypcop BBEpX Win BHU3. [Ipu ABMKEeHUN
Kypcopa BBepX (MBIIIb OT ce0s) MTOBOPOT MPOUCXOIUT TI0 YaCOBOM CTPENKE, TIPU JBMKEHUN BHU3 (MBIIITH
Ha ce0s1) — MPOTHUB YacoBou cTpenku (puc. 31).



Pucynok 31 - [ToBopoT oObekTa

[Tpu HaBeneHUN Kypcopa Ha KOOPAWHATHBIE OCH OHHM CTaHOBHTCS XKEITOTO IBETa. DTO 3HAYHT, YTO
MOBOPOT OyJEeT MPOUCXOIUTH BOKPYT BHIOPAHHOM OCH.

[ToBOpOT 00BEKTa MPOMCXOAUT OTHOCUTEILHO OINOPHON TOYKM (LEHTpa JIOKATBHOW CHCTEMBI
KoopauHaT 00bekTa). Ecnu BeieeHa rpymnmna o0beKToB, Ipeodpa3oBaHue MPOUCXOUT OTHOCHTEIHHO €¢
reOMETPUYECKOTO IIEHTpa.

Hcnonb30BaHMe THATIOTOBBIX OKOH JIJISt BBOJIA 3HAYCHHI TpaHC(HOpMAaIIHH.

JIns BBOJA TOYHBIX 3HaveHHi Tpanchopmarmii Move, Rotate u Scale moxHO wHCIOIB30BATH
cnenraibHble auanorosbie okHa Transform Type-In (BBon 3nauenuit mpeoOpaszoBanus) (puc. 32). s
BBI30Ba JHAJIOTOBOTO OKHA HEOOXOJUMO INEJIKHYTh MPaBOil KHOMKON MBIIIM [0 BHIOPAHHOMY 3HAYKy
Tpa"chopmaIum.
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Pucynoxk 32 - Tuanor Transform Type-In

Huanoroseie okHa Transform Type-In cocrosit n3 nByx wacteid. [lomnst B 1eBO 4acTH SKpaHa Beerma
MOKa3bIBAIOT a0COMIOTHBIE 3HaueHus A Move u Rotate B MupoBoii cuctemMe KoOOpaIuHaT U aOCOTIOTHBIE
3Ha4YeHus1 Scale B JIOKalIbHOM cHCTeME KOOpAWHAT BHEIOpaHHBIX OOBEKTOB. B mpaBoil uwacTm OKHa
BBOJIUTCS CMEIIEHNE TpaHC(HOPMAIIUHU ¢ TOMOILBIO TEKYIIeH KOOPIUHATHON CUCTEMBI.

I'moGanpHasi W JIOKaNbHAsh CHCTEMBl KOODJHMHAT. YTpaBJICHHE OIOPHOW TOYKOH OOBeKTa
Iepecekatomuecs: YepHble TMHU B CEpeIMHE BUJIOBBIX OKOH MOKA3bIBAIOT LIEHTP INI00ATBbHOM CUCTEMBI

koopauHat. HampaBnenue ocei rio0anbHOM CHCTEMBI KOOPAMHAT OTOOpa)kaeTcsl B JICBOW HIDKHEH
Y4aCTH BUIOBBIX OKOH M 3aBHCHT OT BU10B nipoekimii (Top, Front, Left), koTopsie oHu oTpaxaror.

IIpu BeIOENEHMM OOBEKTa WM TPYHIBI O0OBEKTOB OTOOpa)kaeTcsl TPOHMKa BEKTOPOB JIOKAJIbHOU
CHCTEMBbI KOOPJIMHAT OTHOCUTEIBHO OMOPHON TOUKH 00bekTa (puc. 33). Takum oOpazom, nepeMerieHue u
MOBOPOT — 3TO U3MEHEHHE MOJI0KEHUS JIOKAIBHOM CUCTEMBI KOOPANHAT OTHOCUTENIBHO I100aIbHOM.

Pucynok 33 - ['mobanbHas u IOKaJlbHas CUCTEMa KOOPAWHAT



EcTh BO3MOXHOCTh M3MEHSATH MOJOXKEHUE OIMOPHON TOYKH JIOKATHHOW CHCTEMBI KOOPAUHAT
OTHOCHUTENIbHO 00BbekTa (puc. 34). D10 ObIBacT HEOOXOAUMO I yA00CTBa MO3UIIMOHUPOBAHUS
00BEKTOB OTHOCHTEIHHO TJIOOATBHOW CHCTEMBI KOOPJIWHAT, B CIIy4asX CO3JaHHS MAacCHBOB
00OBEKTOB H T.J.

Pucynok 34 - JlokanpHasi cucteMa KOOpAMHAT [IEPEHECEHAaB yrojl 00beKTa

st atoro HeoOxomumo aktuBm3upoBath pexum Affect Pivot Only (BosxeiicTBoBath TOJBKO Ha
JIOKQJIBHYIO CHCTEMY KOOPJHMHAT) C MOMOIIBIO 1eMeHTOB yrpaBieHus: Hierarchy | Pivot | Affect Pivot
Only (Mepapxus | JlokanpHas cucrema KoopauHaT | Bo3maelcTBOBaTh TOJNBKO Ha JIOKAIBHYIO CHCTEMY
KOOPJMHAT) — PUCYHOK 35.
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PI/ICYHOK 35 - PeskuM U3MEHEHHUS TTOJI0KCHUS OHOpHOﬁ TOYKH O0BEKTa

[Tocne aToro M300pakeHre JIOKATbHOW CUCTEMBI KOOPAMHAT U3MEHUT cBOM BHI (puc. 36). Temneps,
UCroib3ys uHCTpyMeHT Select and Move (BsiaenuTs U mepeMecTuTh) OCHOBHOM MaHEd HHCTPYMEHTOB,
MOJKHO 337]aTh HOBOEPACTIONIOKEHHE JTOKAIbHON CHUCTEMBI KOOPIUHAT.

Pucynok 36 - M3MeHeHue BUa JOKAIBHON CHCTEMbI KOOPIMHAT MPH aKTUBU3anuu pexxuma Affect
Pivot Only. HoBoe mecTomnosno)xeHue JTOKaIbHON CUCTEMbI KOOPAHMHAT



Konun 00bexToB. I'pynnupoBanne 00beKTOB

JInst co3panust MOBTOPSIOMINXCS 00BEKTOB HCIOIB3YETCs onepanys KJIoHHpoBaHus. KioHupoBanue
OOBEKTOB BBINOJHACTCS C TOMOINBIO CHenualbHOrO jauanoroporo okHa Clone Options (Onuuun
KJIOHMPOBaHHs), B KOTOPOM BBIOMPAETCS OJWH U3 TPEX METOAOB KIOHHUPOBAHUS M KOJIWYECTBO KOMHH
(puc. 37). Ero moxno BbBarh ¢ nomouisto MeHto Edit | Clone (IIpaBka | KionupoBars) mim mpu
nepeMeIeHnn (IoBOpoTe, MacIITaOMpOBaHKHK) 00OBEKTOB ¢ Ha)kaTol Kiaaumiei Shift

Edit Tools Group Yiews Create Modfiers Object——— [~ Cantroller——
Undo Parameter Change  Chrl+Z ® Copy & Copy
Redo CHIEY  Instance " Instance
Hold Ak+Ctrk+H € Reference
Fekely AlE-CrrHE HlIREe s |1_ﬂ
Dealate Duslebe

Clone M s ]Bmd]?

oKk | Cancel |

Pucynox 37 - Jluanorosoe okHo Clone Options

B 3ds max cymiecTByIOT TpH BHia KIIOHOB:

Copy (Komus).

Instance (O6paser).

Reference (Ox3emuisip).

[Ipumeuanue: BaXHO OTMETUTh, YTO OTU TMOHATHS KIOHOB OTHOCSATCS HE TONBKO K
KJIOHHPOBAaHHIOOOBEKTOB, HO M TIPU MCIIOJIb30BAaHIH MOIM(UKATOPOB, CO3JAHUNA MAaTEPHAJIOB U T. 1.

Copy (Kormus) 00beKTa He 3aBUCUT OT H3MEHEHHSI HCXOIHOTO (POIUTENILCKOT0) 00BheKTa (prc. 38).

Pucynok 38 - MI3mMeHeHue mapaMeTpoB pOIUTENECKOTO 00BEKTa HEe TPUBOIUT K H3MEHEHUSIM KOTTHI

Instance (O0pa3eir) — SBIISIETCS 3aBUCUMOM KOTTHEN POIUTEIIBCKOTO O0BEKTA.

DTO0 JaeT CyIIEeCTBEHHYIO SKOHOMUIO PECYPCOB CUCTEMBI!

Ecmu m3MeHSIOTCST mapaMeTpbl OpHTHMHAlla, W3MEHEHWs aBTOMATHUYECKH KacaroTCs M BCEX €ro
obpasioB. Ecnu m3MeHst0TCS mapaMeTpsbl JI000ro U3 00pas3iioB, U3MEHSIOTCS Kak Bce 00pasilbl, TaK U
opuruHai (puc. 38).

DTO YTBEpXKIEHHUE CHPABEIMBO U IS MOAU(PHUKATOPOB. MHOTHE TUIBI OOBEKTOB JOIMYCKAIOT
co3llaHKe uX 00pa3IoB, HAYMHAS C MATEPHUAIOB M KOHYAsi aHUMaIlieH.

Coznanue MaccuBa 0OBEKTOB

[Tytem ucnonb3oBanus auanoroporo okHa Array (MaccuB) MOXHO OBICTPO CO3/1aBaTh CIOXKHYIO
reoMeTpuro. /luanoroBoe okHo Array BeI3bIBacTCs M3 TUIaBaroteil manenu Extras (puc. 39).
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Pucynox 39 - Knonka Array B manenu Extras. /luanoroBoe okHo Array

JuanoroBoe okHo Array (puc. 39) orobpaxkaeT TEKYIIYI0 KOOPAHMHATHYIO CHCTEMY H IIEHTp
Tpanchopmarmu. [l mpenBapUTENbHOTO TPOCMOTpA pPE3YIbTaTOB CO3JAHHMS MacCcuBa OOBEKTOB
cymiectByeT KHomka Preview (IIpeaBapuTebHbIH TPOCMOTD).

4. I'pynnupoBaHne 00bEeKTOB

['pynmna sBnsiercss 00bEKTOM, KOTOPBI COAEPKUT IPYrrue 0ObEKTHI B BUJE YJICHOB IPyNIbl. [ pymmbl
MOKHO aHMMHPOBATh, MOTU(HUIIMPOBATH M CBA3BIBATH C IPYTMMHU oObeKkTamMH. Bce, 4To BBI nemaere ¢
IPYNION, OKa3bIBaCT BIUSHUE TAK)KE HA OOBEKTHl BHYTPU TPYMIbL. Y HUKAJIBHBIM ISl TPYIIIBI SBIISETCS
TO, YTO TPYIIy MOKHO OTKpPBITh, & 3aTEM I10 OTACIBHOCTH aHHUMHUPOBATh U MOIU(PHUIMPOBATH OOBEKTHI
BHYTPH TPYIIIIHIL.

Coznanue rpynn

JInst co3maHus TPYII MCIOJB3YIOTCs aBe komauel: Group (I'pymma) u Attach (ITpucoennHuTs).
Komanna Group ciyXuT JUIst onpeesieH st 1000l BEIOOPKU B KayecTBe HOBOM rpymnmbl. Komanga Attach
pUMeHsieTcs Uit 1o0aBIeHus JII000# BHIOOPKHU K CYIIECTBYIOIIEH TPYIIIIE.

Jlnist co3maHusi HOBOM TpyNIbl M3 BHIOOPKHM OOBEKTOB BBHIMOJHUTE Clieayromue mard: Beibepure
OJIMH WJIK HECKOJIbKO OOBEKTOB.

Bommonnute komanny Group (puc. 40) u3 mMeHto Group (MM HaKMUTE KOMOMHAIMIO KJIaBUII
<Ctrl>+<G>).

Benute nMs B 1MaJ0rOBOM OKHE Group.
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Pucynoxk 40 - Mento Group. KHonka MeHemKepa ClI0eB U OKHO MEHEKEpa CIIOEB

Jns no0GaBieHHss OOBEKTOB K CYILECTBYIOLIEH TIpyrme HeoOXOIUMO BBITOJHUTH CIIEAYIOIINE
NENUCTBHS:

1) BbIieauTh OMH WK HECKOJIBKO 00bEKTOB.

2) Briopats komany Attach (TTpucoeauuuts) u3 mento Group (I'pymma).

3) llenkHyTh Ha TH0O0M 00BEKTE, KOTOPBIN SBIISETCS YaCThIO CYIIECTBYIOIEH TPYIIIHI.

BriOpanHbie 00BEKTHI 100aBISAIOTCA K TOM K€ TpyIe, 4To U 00BEKT, Ha KOTOPOM IPOU3BEACH
mendok. ['pynmer mosiBisitoress B puanore Select Objects ¢ kBaapaTHBIMH CKOOKaMH BOKPYI MMEHH
rpynnsl. Y 00HOU U IpOCTOM 3aMeHOM miara 3 B MpeAblaylieM IpUMepe CTAHOBUTCS IIETYOK 110 KHOMKE
Select By Name (BriOpats 1o MMeHH) OCHOBHOW MaHEIH HHCTPYMEHTOB, @ 3aTE€M BBIOOP UMEHH TPYIIIIBI
u3 auasora Attach to Group (IIprcoeIMHUTD K TPYIIIE). =0

Crnou




Eme omuH, odeHb yNOOHBIM WHCTPYMEHT sl pabOThl C TpynnmamMu OOBEKTOB TPU CO3JIaHUU
CIOXHBIX clleH — 93T0 Layer Manager (Menemxkep cioeB). OH BBI3BIBAETCS Ha)XXKaTHEM OJIHOMMEHHOM
KHOTIKM Ha OCHOBHOW maHenud uHCTpyMeHTOB (puc. 40). JlocTym K CJI0SM MOXKHO IMOJYYHTb,
aKTUBU3MPOBAB IUIABAIOIIYIO MaHelb MHCTpyMmMeHTOB Layers (Cnom). U3 manenu Layers tak:ke MOXKHO
BbI3BaTh Layer Manager (puc. 41).

Layers
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Pucynok 41 - IInaBaromias nanesnb nHCTpyMeHTOB Layers. YpaBieHue ciosiMu B IIaBAOLIEH
naHenu MHCTpyMeHToB Layers

MeHnemkep ClI0€B  IMO3BOJSIET ONEPAaTHMBHO BKJIIOYATh M OTKIKOYATh TPYNIBl  OOBEKTOB,
pAacIIONIOKEHHBIX B Pa3HBIX CIOSIX, W YIPaBIATH IporeccoMm Bu3yanm3anuu (render u radiosity). Tem
CaMBbIM TIOSIBIIIETCS BO3MOKHOCTh OIIEPATUBHO BBIOIHATH BU3YaJIM3alHIO HY)KHBIX ()ParMEHTOB CIICHBI U
aKTHBU3UPOBATh IMPOIECC PEHACPHHIA TOJBKO JJIsl TIOJYYCHHsT OKOHYATENILHOrO m3o0paxeHus. Kpowme
3TOTO, NMpU PaboTe CO CIOKHBIMH CLEHAMH OYEHb yIOOHO CKPBIBATh U 3aMOPAXMBATh OOBEKTHI HIIH
IPYIIB OOBEKTOB.

MeHemKep CIIOEB TO3BOJISIET CO31aBaTh, YHalsATh, NEPEUMEHOBBIBATH CJIOM W H3MEHSATh HX
CBOICTBA.

dopma npeacraBieHus pe3yjabrara:
Cospanusle 3d Monenu.

Kputepun onenkmn:

O1eHKa «OTVINYHO» CTaBUTCS, €CJIN 33JaHUE BBITIOJHEHO BEPHO.

O1eHKa «XOpOILO» CTaBUTCS, €CIM XOJ BBINOJIHEHUS 3aJaHus BEPHBIM, HO Obla JOMyIlEeHa OJHA
WJIUJBE OMIUOKH, MPUBEIIITNE K HETIPABUILHOMY PE3YIIbTaTYy.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBEJEHO HEMOJIHOE BBIIIOJHEHUE 3a/1aHNU.

O1eHKa «HEeyI0BIETBOPUTEIBLHO)» CTABUTCS, €CIIH 3a/laHUE HE BBIIIOJIHEHO



Tema 1.2 U3ydyenue untepdeiica n 6a30BbIX onepanui

IIpakTuyeckoe 3ansiTue Neb6
Padora ¢ pexxumamu 0ToOpakeHust

Lesb: monydeHue NpaKTHYECKUX HABBIKOB 110 pabOTe € pexKUMaMHU OTOOpaKEeHUS

Brinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHUIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MarepuajibHoe o0ecnieyeHue:
MeTOI[I/I‘-IeCKI/Ie YKa3aHuAd A1 BBIIIOJIHCHUA ITPAKTUYCCKUX pa60T, BAapHaHT 3aJlaHuA.

3ananmue:
1. Co3zganue 3D npuMUTHBOB B rpadiueCKOM PEIaKTOPE.
2. BpImosHeHUs IPaKTHYECKUX YKa3aHHH 110 paboTte

Xox paborsi:

MoaudukaTopsl reOMeTpUIecKoi (popMer

Coznanue 000l ClieHbI MOApPa3yMEBaeT HE TOJNBKO CO3JaHUE M pa3MelieHre 0a30BbIX 0OBEKTOB,
HO M M3MEHEHHE WX MapamMeTpoB. Bce W3MEHEHUsS BBINOJHIIOTCSA € MOMOINb Bkiaaku Modify
(Moaudunuposats) (puc. 42), KoTopasi MO3BOJIAET MOIYUYUTh JOCTYI K MapaMeTpaM OOBbEKTa U CIUCKY
MonudukatopoB Modifier List. Bung u conepkanue pas3BepTHIBAIOLIMXCS IaHENEH 3aBUCUT OT
BBIJICJIEHHOTO 00BEKTa U MPUMEHEHHOTO MOJIU(UKATOPA.
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Pucynok 42 - Bua Bxkinaaku Modify npu BeizieneHHOM 00beKTe

Ha pucynke 43 moka3aHbl pe3yabTaTbl JEHCTBUS  MOIAM(PHUKATOPOB  MEHSIOMIMX
TEOMETPUUECKYI0 POpMY OOBEKTOB.



Pucynoxk 43 - UcnonszoBanue moaudukaropoB FFD 4x4x4 (cneBa) u Wave (cripaBa)

[TpumeneHnre MHOTHX MOAM(HUKATOPOB COMPOBOXKIAETCS CO3JAHUEM TaK HAa3bIBAEMBIX Tab0apHUTHBIX
KOHTEWHEepoB (gizmo objects) (puc. 44). DTo chenuanbHble BHU3yaJbHBIC KapKachl, KOTOpbIC
OTOOpaXalOTCS B OKHAX MPOCKIMH MpH padoTe ¢ MOIU(PHKATOPOM M IOKA3bIBAIOT, KAK MOJU(PHUKATOP
BIIUSIET Ha OOBEKT.

Pucynox 44 - Busa rabapuTHOro KOHTEHHepa U LieHTpa MoAU(UKaLuit

Moaudukarop usrubda Bend

JlanHbnii MoaudUKaTOp MO3BOJSET M3rH0ATh OOBEKTHI B Pa3HBIX HaIpaBieHHsX. CaMoe 04eBHUIHOE
IpUMEHEeHHe 3Toro Moaugpukaropa — K 00bekTy Cylinder (Hunmuunap). ['maakocTs U30rHYTOr0 00BEKTa
OIpeIesIsIeTCsl KOJIMYEeCTBOM CerMEeHTOB 1o Beicote Height Segments (puc. 45).

Pucynox 45 - Pesynsrat npumenenus moaudukatopa Bend. Upper Limit pasen 30. Bo BTopom
cnydae Upper Limit paBen 1 u nieHTp MoauduKammii nepeMenieH

Bo MHoOrne moaudukaTopsl BKJIIOUYEHa BO3MOXHOCTh OTPaHUYEHUSI MecTa AeUCTBUS UX dpdeKTa ¢
MTOMOIIIbIO TTapaMeTpoB, Ha3eiBaeMbIx Limits (IIpenenst). Onu ynpasnsroTcs napamerpamu Upper Limit
(Bepxnuit npenen) u Lower Limit (Huwxkuuit npenen). M3orayTsiit muauap (puc. 46) sBiIseTcss XOpOIIUM
npuMepoM ucnoiib3oBanus mpeaenon. [lapamerpsr Upper Limit u Lower Limit yka3eiBatoT paccTrosiHue
OT LIEHTpa, Ha KOTOPOM MOJM(UKATOp OKa3bIBaeT BiusHHUE. [locie 3TOro pacmojiokeHue LeHTpa
MoauduKaIuii onpenenser, Iae BI0JIb OCH UMEET MECTO OrpaHHYeHHBIH 3¢ dexT. ITockoapKy mpenens
Upper u Lower cBs3aHbI ¢ IEHTPOM MOIU(PUKALHA, TIPU €ro MEepEeMEIIeHUH OHHU "MyTEIEeCTBYIOT" BMECTE
C HUM.

Moaudukatop cyxenus Taper



Monuduxkarop Taper (CBecTu kK KOHYyCY) siBIsieTcsl mapaiensbio Bend, Oynydn BecbMa THOKHM H
MHOTOIIEIEBEIM HHCTpyMeHTOM (puc. 47). Taper ocHoBbiBaeT cBOM 3((deKkT Ha IEHTpPEe Kapkaca C
MIPOTUBOMOJIOKHBIM MaCIITA0MPOBAHUEM, KOTOPOE BBIMOIHSIECTCS BCETJA BBIINIC M HUXKE IeHTpa. LleHTp
paboTaeT Kak yCTOHYMBOE MECTO, B KOTOpOM MaciutabupoBaHue He BbinonHsercs. Omuus Curve
(KpuBas) BTaper mo3BOJIsSI€T 331aBaTh BHIMTYKIOCTH U BOTHYTOCTH JJISI TOTO, YTO HHA4YE OBUIO OBl IPSIMBIM
KOHYCOM. Taper sBIsieTCs YHUKaJIbHBIM Cpeau 0a30BbIX MOAM(DHUKATOPOB, MOCKOJBKY IMPEIOCTABISIET
OTILIMIO JJISl CBEJICHHSI HA KOHYC BJOJIb JIIO00H KOMOMHALIUYU OCEH.

Pucynok 46 - Monudukaropa Taper. Monudukatop Twist

Ommus Symmetry (Cummerpudnoe OTOOpaXeHHE) UEHTPUPYET M BBIOJIHSET 3epKalbHOE
0ToOpakeHHe BOKPYT OCH IPOLETypbl CBEIEHHUS Ha KOHYC.

MonaudukaTtop ckpyurBanust Twist

(CxpyurBaHue) CO3/1aeT COUPAIbHBIM BUHT WK 1mTonop (puc. 48). PacronoxeHue kapkaca BI0JIb
0CH, Ha KOTOPYIO IPOM3BOIUTCS BO3/ICHCTBHUE, YIIPABISIET BpaleHueM T Wist.

Monudukatop 3aumrymiaenus: Noise

Momudukarop Noise (ILlym) mo3Bossier co3aath 0ObEKTh ¢ HEPOBHOM MOBEPXHOCTHIO (puc. 47).
Jis monydeHus AODKHOTO 3(dexTa 0O0BEKT, K KOTOpOMYy OyJeT NMpUMEHEH MOAU(UKATOp, NOJKEH
COCTOSITh M3 KaK MOXHO OOJIBIIETO YHCiIa TPaHel WK TIOJIUTOHOB.

Pucynok 47 - JletictBue monudukaropa Noise Moaudukarop pactaruBanus Stretch

Monudukarop Stretch (PactaruBanue) BO MHOTOM  SIBIISIETCS  IMEPECEUCHUEM  MEXKAY
Tpanchopmarmeit Squash u momudukaropom Taper (puc. 48). Squash — 5310 HeEomHOpOIHOE
MacIITabupoBaHuEe OJHOW OCH BBEpX, a IBYX APYrux — BHU3. Stretch okaspiBaeT TOT ke 3 dekT, 3a
WCKJTFOUEHUEM TOTO, YTO OH CO3/IaeT KPUBYIO HA PacTIHYTOU och mofo0Ho omiun Curve u3 Taper.



Pucynok 48 - McnonszoBanue mogudukaropa Stretch. Momudukatop FFD 4x4x4

Crnaitasl

B otnmume oT mapaMeTpuyecKoro MOJeTUPOBaHHS, B KOTOPOM BCE€ OOBEKTHI CO3JJAI0TCS U3 TOTOBBIX
TPEXMEpPHBIX OOBEKTOB, B CIUIAHHOBOM MOJCIUPOBAHUM JUISL CO3JaHMS TPEXMEPHBIX OOBEKTOB
UCTIOJB3YIOTCS TaK Ha3biBaeMble Tuiockue Gopmbl — Shapes (puc 49). Cambie mpocTbie U3 HUX — 3TO
Line (Otpesok), Circle (Oxpyxuoctb), Rectangle (IlpsimoyrosibHuk). bonee ciioxHble — 3TO IIaKHe
KpHUBBIC, WIN CIUlaiiHbl. Cpeau MHOTOOOpasus CIUIAHOBBIX KPHUBBIX HaWOOJbIIEE pPacCIpOCTpaHEHUE
umeroT kpuBble besbe (Bezier). imenHo kpuBbie besbe ucnonb3yrorces B 3dS max ajsi CIUIAiiHOBOTO
MO/JICIIUPOBAHUSI.

CruaiiHbl MIMPOKO HCHONB3YHOTCS B rpaduyeckux penakropax CorelDRAW, Adobe Illustrator,
Macromedia Freehand. B ocHoBe 00JIbIIMHCTBA KOMITBIOTEPHBIX HIPU(TOB JIekKaT KpuBbie besbe.
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Pucynok 49 - Bun nanenu KkoMaHj B pexkuMe padoThl ¢ TNIOCKMMHU (hopMamMu

CrnaitHel MOTYT OBITH BU3YaIM3UPOBAHBI, HO B MEPBYIO OYEPE]b OHU HCIOJB3YIOTCA KaK OCHOBA
JUTSL CO3JIaHUS CIIOKHBIX TPEXMEPHBIX MOJEJCH IMyTeM HCIIOJIb30BaHHUS MOJIU(UKATOPOB, HAIPUMED,
Extrude (BeinaBnuBanue) win Lathe (Bpamienue), 11060 co3maHHeM MOBEPXHOCTEH Ha OCHOBE CEUCHHI
(Loft mogenupoBanwue).

OcHOBHBIE TEPMUHBI CIUTAWHOBOTO MOJEIUPOBAHUS

[TpuBeneM CMCOK OCHOBHBIX TEPMUHOB, UCIIOJIb3yeMbIX B 3dS Max.

Vertex (Bepimna) — Touka, pacmojioxeHHast Ha JF000M 13 KOHIIOB CETMEHTOB crutaitna (puc. 50).

CBoiicTBa BEPIIMHBI ONIPECTSAIOTCS B BUJIEC YIJIOBOH, TUTABHOW BEPIIUHBI WM BepinHbI be3ne. BepmmHbt
SBIIIOTCS TOA00BEKTaMH (POPMBL.



Pucynox 50 - CrutaiiHbl coziepkat BEPUIMHBI U CETMEHTHI

VYhpaBnsromuii BEKTOp € 3€JIIEHBIMM MapKepamMu Ha KOHIAX MpPEJIHA3HA4YeH I H3MEHEHUS
KPUBU3HBI CETMEHTOB CIUIAHHOB. YTIPaBJISIONIUE BEKTOPHI MOSBISIFOTCS, KOTIa TUIT BEPIIHMHBI YCTAHOBJICH
Bezier (besne) (puc. 51).
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Pucynok 51 - Bepmmna Bezier Corner ¢ 1ByMst yIpaBJISIFOIIUMEI BEKTOpaMHU

Shape (®opma) — coBOKymHOCTH crutaifHoB. CIDIaifHbI, cocTaBistone GopMy, MOTYT HE UMETh
o0mmux Touek. opMsl ABISAIOTCS UMEHOBAHHBIMU OOBEKTaMH.

Spline (CrmaitH) — COBOKYITHOCTh COSIMHEHHBIX CeTMEHTOB. CIUTaliHBI SBIISIOTCS THUIIOM TUTABHOM
HacTpanBaeMoW KpUBOii, ofHaKo B 3ds max MMeI0TCss BO3MOKHOCTH JJIsl BBEACHUS YIJIOB U OIpEIeIICHUS
JMHEWHBIX cerMEeHTOB. CIUTaliHBI SBISIOTCS MOI00BEKTaMH (DOPMBI.

Segment (CermeHT) — YacTh CIUIaiiHa MEXAY ABYMs BeplIuHamMu. KpHBU3HA CETMEHTOB CIUTaiiHA
VIIpaBISIETCS 3a CUET WM3MEHEHHUS CBOMCTB BEPIIMHBI Ha JIOOOM KOHIE CErMEHTa WM W3MEHEHHS
CBOMCTB caMoro cermMeHTta. CerMeHThl JIMHUU WTHOPUPYIOT CBOMCTBa BepIIMH. CEerMeHThI SBISIOTCS
mo100beKTaMu (HOPMEL.

Steps (Illaru) — Konu4yecTBO JIeEHUI CErMeHTa, UCIOIb3yeMOe Ul IPeCTaBIeHNs KpuBoid. Eciu
(GbOopMBI TIPUMEHSIOTCS U CO3JaHHMS TEOMETPUH, KpUBBIE B (GopMe HEOOXOIUMO INpeodpazoBaTth B
TPEyrojibHble TpPaHU. YCTaHOBKA INIArOB OMNpEZeNseT KOJIMYECTBO TI'eHEepHUpyeMbIX (opmoil pebep u
rpaneii. bonbiive 3HaueHus 11ara onpeAessioT IUIaBHbIE KPUBbIE, T€HEPUPYIOIINE MHOKECTBO TI'paHEi.
[aru sBASIOTCS apaMeTpoM (OpMBI.

Path (IIytb) — TepMHH, HCIONB3YEMBIH IS yKa3aHHWs Ha CIUTaliH KCIOJIb3YEeMbIH B KaueCTBE
BekTopa HarnpasieHus. [Ipumepamu moryt ciyxuth Loft (Jloptunr), Path Controller (Kontposiep mytn)
u myta moaudukaropa Path Deform (dedopmarus mytn).

Rendering (Busyanusamus). Cam mo cebe CIlaiiH NpH BH3YalW3allMd HUKAK HEe OTOOpa)kaeTcs.
[Tapamerp Renderable (Busyammsupyemsiii) mo3BojsieT oTtoOpaxkarh criaiiH (puc. 52). Ilapamerp
Thickness (TonuuHa) 3agaeT TONIIKMHY CIUIaliHA, KOrJa B KAa4eCTBE CEUCHHs 3a1aeTCS OKPYKHOCTb.
Kpome 3T0ro ero Mo>xHO BU3YaJIU3UpPOBATh, UCIIONIb3Ys MPSIMOYTOJIbHOE CEUEHHUE.

HNHTepakTuBHOE CO31aHNUE TMHUI

Jljig co31aHus TMHUM BBITIOJTHUTE CIIEAYIOIIHNE JeHCTBUS:

Haxxmute kHonky Line(puc. 53).11lenkauTre Ha BUIOBOM OKHE.

3amaiiTe HauaabHYIO TOUKY JuHUU. [lepemecTruTe Kypcop B HOBOE MECTO.



[IlenkHUTE JI€BOM KHONMKOW MBIIIH JUIS CO3/AaHUSI BEpIIMHBI (OTIOPHOM TOYKM) Ha Ka)XJIOM H3THOe.
Jlns 3aBepuieHrs NOCTPOEHHUS CIUIaliHA IETKHUTE TPaBOM KHOMKOW MBIIIIH.
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Pucynok 52 - Busyanu3upoBaHHBIH CIUTaiiH
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Pucynok 53 - Mento coznanus Line 1 cBUTOK mapaMeTpoB

Yetko (ukcupyiite HaXkaTHe KHOMOK MBIIIHM. Eciay KHOMKa He OTHyIIeHa U MPOU30ILIO CMELIeHNe
yKazaTressl MbIIIH, BMECTO OTpe3Kka OyneT popMupoBaThes criakeHHas kpubas. C TOUKM 3peHUs aBTOpa,
npouie  cosgaBaTh BepmmHbl  Corner (YrioBasg), TOCIEIOBaTEIbHOCTb OTPE3KOB, a 3aTeM

Bocnoib3oBaThess Moaupuxatopom Edit Spline (PemaktupoBarh cmnaiiH) isi mpeoOpa3oBaHUS UX B
riajikue KpuBble (kpuBble besbe).

WuTtepnonsiuus popmbl

Bce ocHoBHBIe 00BEKTHI (HOpMBI conepKaT CBUTOK IapaMeTpoB, Ha3biBaeMblil Interpolation

(Mutepnonsuusi) — pUCyHOK 54 DTOT CBUTOK COJEPKUT TPH MapaMeTpa, YHPaBISIOUUX KOJINYECTBOM
11arOB BKAaXKJOM CETMEHTE CILJIalHa.



Pucynok 54 - IlapameTpbl HHTEpHONIALIUU (HPOPMBI

PenaktupoBanue crijaiiHa
PenaktupoBaHue IBYMEpHOTO CIUIaifHa BBIMOJHIETCS Ha Tpex ypoBHsAX: Vertex (Bepmmna),

Segment (Cerment), Spline (Cmnaitn). st 3Toro B cTeke Moau(ukatopoB HEOOXOIMMO TEPEHTH Ha
YpOBEHb PabOTHIC MTOJ00BEKTaMU (pUC. 55).
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Pucynok 55 - Buj crinaiiHa B pexxuMe pelakTUpOBaHUS

Jlis penakTHpoBaHUS CIUIaiiHA HEOOXOJMMO yKa3aTh JIIOOYIO M3 BEPIIMH, W OHA OKPACUTCS B
KpacHbli 11BeT. [locie 3Toro BepumHy MOKHO mepemeniats. Heo0XoauMo OTMETUTh, YTO TIepeMelIeHHe
MOXeET OBITh HE TOJIBKO B OJHOM IJIOCKOCTH, HO ¥ B TIPOCTPAHCTBE, TI0 BCEM KOOpAuHaTaM (puc. 56).

Bezier Corner

i1

Pucynok 56 - KontexctHoe mento. [Tapamerp Smooth m1st BeprHbI

[Ilenmyox mnpaBoil KHOMKM MBIIIM Ha BBIACIICHHONW BEPIIMHE BBI3BIBAET KOHTEKCTHOE MEHIO.
PaccmoTpuM THIIBI BEpIIKH, K KOTOPBIM MOXET OBITh IpeoOpa3oBaHa pelakTHpyeMas BepllinHa cIijaiiHa

(puc. 56).
Smooth (CriaxxenHast) — mpu BKIFOUYEHUH 3TOTO PEXUMa CIUTAiH B PailoOHE BBIICJICHHON BEPIITMHBI

CTTIQXKUBAETCA TaK, YTOOBI YCTPAHUTH H3JIOM KPHUBOIA;
Corner (Y1ioBast) — 3TOT PEeKUM MPeoOpa3yeT CETMEHTHI CIIIaiiHa, TPUMBIKAIOIINE K BBIICICHHOM

BEpIIIUHE, B IPSIMbIE TUHUU (0OpaTHAas ornepalusi CriaXuBaHUIO);

Bezier (be3be) — mpw HCMOMB30BaHWM JTAHHOTO pPEXHMa CIUIAWH B pallOHE BEPIIUHBI
npeoOpaszyeTcs BTIaAKY0 KpuByro. OJHAKO BEpIIMHA JAaHHOTO TUIA CHAOXaeTcs MBYMS KacaTelbHBIMH
BEKTOpaMH C VIPABISIOMUMH MapKepaMH 3eJICHOTO I[BeTa Ha KOHIAX. OTH MapKepbl MO3BOJSIOT
W3MCHSATHh HampaBlieHHUE KacaTelbHOW K CIUIalHy B TOYKE BEPIIMHBI M, CJIEIOBATEIbHO, CTEIICHb



KPUBHU3HBI CETMEHTOB CIuiaiiHa. KacaTenpHble K cIIaiiHy CUMMETpUYHBL. MI3MEeHEeHHEe MOJI0KEHUS OJJTHOTO
U3 MapKepoB NPUBOIUT K CHMMETPHYHOMY U3MEHEHUIO IPYTOro;
Bezier Corner (be3pe ¢ H31I0MOM) — YyIpaBlICHHE KacaTelIbHBIMU K CIUIaiHAM HE3aBHCUMOE

(puc.57).

Pucynok 57 - Tunet BepmuH - Bezier u Bezier Corner

Jlob6aBneHne BepIIvH

J106aBUTH BEPIINHBI K CIUTAMHY MOXKHO CIEAYIOIIUMHU CIIOCOOAMHU.

Insert (BcraButhb) mnpuMeHsieTcsl i CO3J@aHUSA JIeTajell WIM PacUIMpPeHUN CYIIEeCTBYIOIIETO
crutaiina. Kaxxnoe mocnenyroniye HaxxaTre JIeBOM KHOMKU MBIIIN MPUBOIUT K JOOABICHUIO HOBOW TOUKH.
3aKOHUYHUTH OIEPAIHIO MOXKHO, HA)KaB MPaBYIO KHOIKY MBIIIH WK KiaBuiry <ESC>.

Kuonka Refine (YTounuts) cButka Geometry Cy:KUT Ui J0OaBICHUS AOMOJHUTEIBHBIX BEPIINH
K CIUIaifHy 0e3 n3MeHeHus ero GopMslI (puc. 58).
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Pucynox 58 - CrutaiiH 10 u nocne 106aBiaeHHs BEpIIUHBI ¢ momolnbo Refine

Break (PasopBaTb) HyKeH UIsi pa3felieHHs] CETMEHTOB CIUIaiiHA IMyTeM 3aMEHBI OJJHOW BEPIIHHBI
JIBYMsI OTAEJIbHBIMH B TOM K€ MECTE.
Crosslnsert (BcraBka B MecTe nepecedeHus) MO3BOJISET BCTaBIATh JBE WM Oojiee BEpIIMHBI B

MECTEe IEPEeCceYeHts IBYX CErMEHTOB OJHOIO CILIaiiHa MM IBYX CILIAWHOB, BXOIAIIMX B OZHY (Gopmy
(puc. 59).

Pucynok 59 - B mecre nepecedeHus ObUTH CO3/IaHBI JIBE BEPITHHBI



OObennHeHne BEpIINH
Ecnu nBe kpailiHMe Wi CMEXHBIE BEpIIMHBI CIUTalfHA BBIJCNCHBI W HAXOIATCS B Ipeleax
HEKOTOPOT'0 MMOPOTOBOTO PACCTOSIHUS, UX MOXHO CIIUTh B 00y KHONKO# Weld (O0beqMHNTB) — PHCYHOK

60

Pucynoxk 60 - [TapameTpsl 00beAMHEHUS BEPIINH

[Tpu ycranoBnenHom uaxke Automatic Welding (ABromarnueckoe 00beAMHEHHE) TTEPEMEIIICHUE
KOHEYHOW BEPIIMHBI K JAPYrOil KOHEYHOH BEpIIMHE Ha OINPEICNICHHOE PAaCCTOSHHE MPUBOIUT K HX
ABTOMATHYECKOMY OOBEIMHCHUIO.

Monudukarop Bpauienus Lathe

[Tog06HO GONBIIMHCTBY 00BEKTOB, B 30S MaxX K CrulaifHaM MOYKHO MPUMEHSITh MOIHU(UKATOPBI.
MoauukaTopsl, MpUMeHseMbIe K CIIaliHaM, B TIEPBYIO OYepeib MCHOJIB3YIOTCS JUIS CO3JaHUsl HA HX
OCHOBE TPEXMEPHBIX MOJCIIEH.

KiaccuueckuM mpuMepoM HCIONIB30BaHUS MOAW(UKATOpA BPAIICHHS SIBISETCS CO3IaHUE TaKUX
00BEKTOB KaK Kpy>KKa, OOKaJI, OyThIIKA.

Pucynok 61 - ITnockas ¢popma u 3D 00beKT

JIi1st co3maHus IOBEPXHOCTH KPYrOBOTO BpalleHHs K CIUIaifHy nmpumensiercs Moaudukarop Lathe
(Bpamenue) (puc. 61). Ilepen mpumeneHneM MoauduKaTopa HEOOXOAUMO BBIIEIUTH OJHY M3 BEPIINH
BOOOpakaeMoil 0CH, BOKPYT KOTOPOH OyAeT NpOU3BOIUTHCS BpallleHHE.

Kpyxka

Co3mgamuM KpyXKYy Ha OCHOBE CIUIAIfHOB, MCIIONBb3ys MOAM(UKATOp BpalleHus. B BUIOBOM OKHE
Front u3 crumaitHoB co3mpanum popmy Oyayreit KpyKku (puc.62.
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Pucynok 62 - Crinaita — onpeenseTr Gpopmy Oyaymed kKpyku. CTek MOAH(PHUKATOPOB



[lpu BeIIENEHHOM CIUTaliHE BBIOEPEM B CTEKe MoauduKaropoB Momudukarop BpamieHus Lathe
(puc. 63).

[Tocne mpumeneHUs: MoAM(HUKATOpa BpaLICHUA TpexXMepHas (Gurypa MOXKET MPUHATH HE COBCEM
OpaBWIBHBI BUA. [ pemieHust 3Toi mpoOjeMbl Halo BOCIIONIB30BAaTHCS CBUTKOM Parameters u
aKTUBU3UPOBaTh WK OoTKI0UNTh mapamerp Flip Normals (M3MeHuTs HampaBiieHHEe BEKTOpa HOPMaIH K
noBepxHocTH) U napametp Align (BeipaBHuBanue) (puc. 63).
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Pucynok 63 - toroBas ¢urypa. Hactpolika napamerpoB MoudukaTopa

Monaudukarop BelAaBIMBanust Extrude
Hcnonp3oBanne moaudukaropa Extrude (BeimaBnmBanme) — caMblil MpOCTON cOCO0 MOTYYHTH U3
CIUTaiiHa TpexMepHbIii 00bekT (puc. 64). dakTUueckH CIUTaliHYy OpPUIAEeTCs HEKoTopas BbicoTa. Jlist

BBITSATUBAHMUS OJHOW (OPMBI BIOJb MpSIMOW JHHUM Momudukarop Extrude sBrusercs Hamtydmmm
BBEIOOPOM.

Pucynok 64 - [Ipumenenue moaudukaropa Extrude

ITpu BeITATHBaHUU (POPM OCHOBHBIMHU MapaMeTpaMu SIBISIOTCS Amount (BenuuuHa BBHITATHBAHMUA)
u Segments (KonruectBo cermeHnToB) (puc. 65).
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Pucynok 65 - Monugukarop Extrude u ero napamerpsl

®opmMa nmpeacTaBJIeHHs pe3ybTaTa:
Cosznannsle 3d Mmozenu.

Kpurtepun onenkn:

O1eHKa «OTJINYHO» CTaBUTCS, €CJIN 33JAHUE BBITIOJHEHO BEPHO.

O1eHKa «XOpOILO» CTaBUTCS, €CIM XOJ BBINOJIHEHUS 3aJaHus BEPHBIM, HO Obla JOMyIIEHa OJHA
WJINJIBE OMIMOKH, IPUBEIIINE K HEPABUILHOMY PE3YJIbTATY.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBEJEHO HEMOJIHOE BBIIIOJHEHUE 3a/1aHNU.

O1eHKa «HEyI0BIETBOPUTEIILHO)» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJHEHO



Tema 1.2 U3ydyenue untepdeiica n 6a30BbIX onepanui

IIpakTnyeckoe 3ansTue Ne/
Co3nanne NpUMHTHBHBIX TPEXMEPHBIX 00bEKTOB

Heab: nomyuyeHue MNPAKTUYECKUX HABBIKOB MO paboTe C MEepPCHeKTUBOM, H30METpuUeH,
OPTOrOHAJILHOM IIPOEKLUEN

Brinosnenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
I1P1, TTP2

MP1, MP9, MP24

JIP19, JIP25, JIP26

MarepunanbHoe obecrneyeHue:
MeTOI[I/I‘IeCKI/Ie YKa3aHud A1 BBIITOJIHCHUSA IMTPAKTUYCCKUX pa60T, BAapHaHT 3aJlaHUA.

3ananmne:
1. Coznanue 3D npuMUTHBOB B rpaduuecKOM pelakTope.
2. BblnosHeHME NPaKTUUECKUX yKa3aHHH o paboTe

Xox padorsr:
Coznmanue OOBEKTOB HAa OCHOBE ceueHHWil. bynembl omepamuu OOBbeKTH HAa OCHOBE cedeHuid Loft

Obijects

Oo0wexT Ha ocHOBe cedyeHus Loft Object — 3TO TpexMepHBI OOBEKT, MOBEPXHOCTH KOTOPOTO
co3JlaHa Kak oruodaromias ofHoi unu Oosnee ruiockux onopHsix Gopm (loft shapes), pazmerieHHbIX BIOIb
HekoToporo myTH. Xots jodtunr (lofting) — omuH W3 MONIHBIX W THOKHX HHCTPYMEHTOB 3D-

MO/JICJIMPOBAHUS, JUIsl TIEpeBOJa 3TOTO MOHATHUSA HET OOIIENPUHATOro TepMuHa. UTOObI co31aTh OOBEKT,
OCHOBAHHBI Ha CEUYEHUSX, TpeOyeTcs, Kak MUHUMYM, JBEe (OPMBI: OJJHA B Ka4eCTBE CEUYCHHUS W OJHA B
oI TIyTH.

Pyuxka xpyxku

ITonroroBuMm (opmy Oyaymieit pydku u3 criaitHoB. B tepmunax Loft MonenupoBanus 310 Oyaer
Path (ITyTs) (puc. 66).

Pucynok 66 - ®opma pyuku

Cozmanum Ha Buae TOp mpodunb pydkd. s 3Toro coszmaguM IIocKyko ¢Gurypy — smiunc. B
tepmunax Loft — mogenmuposanus ato Shape (puc. 67).



Pucynok 67 - Dmurnc-npoduiie pydku

Jlnst co3panusi pUryphl BBIICIUTE JJUTUIIC, BeIOepuTe omnepaims LOft, akruBusupyiite onmuio Get
Path(B3sTh myTh) 1 MIETKHUTE MBILIKOH 110 popme pyuku (puc. 68). [losiButcs oobeMHas purypa
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Pucynok 68 - I[lanens komaHn

Ee pacnomokeHne MOXET OKa3aThCs HE COBCEM NPaBWIbHBIM. Mcronb3ys KOMaHIbI
TpanchopmaIuu, MOBEPHUTE U MIEPEMECTUTE €€ B HYy)kHOe MecTo (puc. 69). HeoOxonumMo oTMETHTH, YTO
nocne co3fganusi Loft 00bekTa, mimockue UCXOoAHbIE (UTYPHl HE HMCYE3al0T, U MOKHO BEPHYTHCSA K HX
penaktupoBanuto. JlroObie n3MeHeHHs OyayT 0TOOpakaThCsl HA TPEXMEPHOU PuType.

Pucynok 69 - Pezynbrat MonenupoBaHus



Hoxxu codbr
PaccmoTpum cosnanue Hoxkek codsl (puc. 70). B aTom mpumepe i onepauuu jgopTHHTa Oyaem
UCTIOJIb30BATh HECKOJIBKO MONEPEYHBIX CEUCHUH.
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Pucynok 70 - OxoHYaTenbHBII BUJ 00bEKTa B pe3yabTaTe M3MEHEHUs (POPMBI OTPE3Ka ITyTH

Cuauvana dopmupyem nyth (Path), Ha ocHoBe koToporo Oyraer (GopMupoBaThCS JTOPT OOBEKT
(puc.71).

Pucynok 71 - Bua nytu

Co3naem nonepeunblie ceueHus (Shape), Ha OCHOBE KOTOPBIX OyZeT (OpMHPOBATHCS TpEXMEpHas
MozeInb (puc. 72).



Pucynok 72 - Ilonepeunas ceueHust

yKa3BIBaeM MaJ'ICHBKI/Iﬁ KBaapar B Ka4eCTBC nepBor O DJICMCHTA HOHCpC‘IHOI‘O CCUCHUA Q)OpMBI
(puc. 73).
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Pucynok 73 - OxoHYaTeTbHBINA BUJ 00BEKTA B pe3yJIbTaTe H3MEHEHHS (OPMBI OTpE3Ka IMTyTH

WN3mensiem BenmunHy Path B cButke Path Parameters. I[Ipumeproe pacmonioxeHue ykazaTens s
HOBO# ()OPMBI B BUJE KEITOT0 KPECTHKA IMOKAa3aHO HAa PUCYHKE cTpenkoi (puc. 74). [laem xomanny Get
Shape u yka3siBaeM BTOpO#i KBajIpar.
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Pucynok 74 - Beibop mMecta i BTopoii (hopMbl

AHaNIOruuHBIM 00pa3oM J00aBIsieTcs OCaeHss popMa — Y3KUI MPIMOYTOJIBHUK (pHC. 75).

Pucynok 75 - Bug Mmojenu mociie mpuMeHeHus BceX (hopm

JUIs CryIQKMBaHHUs MOBEPXHOCTH Mojend TmpumeHeH wmoaudukarop MeshSmooth. Bennuwnna
Iterationse cButke Subdivision Amount paBHa 3 (puc. 76).
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Pucynok 76 - Crek MoaudukaTopoB



OkoHuaTeNbHBIN BUI MOJEIIH MTOKa3aH Ha pUCYHKE 77.

Pucynok 77 - IToroBelit Bug 00beKkTa

byness! onepanuun

ByneBbl omneparyu Mmo3BOJSIOT OOBEIUHHUTH JBa W Oosiee OOBEKTOB CIICHBI B €IMHOE Ienoe. B
KayecTBe 00BEKTOB MOT'YT UCIOJIb30BATHCS KAaK CTaHIapPTHBIE IPUMUTHBBI, TaK U JHOObIE IOBEPXHOCTHbBIE
00BexThl. Ha camom ziene 3T onepanuu crpaBeyIuBbI U s TIockux (opm. [Ipu BeImonHeHnN OyneBbIX
orepanuii UCIOJIb3YIOTCS CIETYIONNEe METOIbI:

Union (O6weaunenue); Intersection (ITepeceuenue);

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

Cut (Bsipesars). [eiictBue monodno moaudukaropy Slice (Cpes). Onepanust pUMEHSETCs TOIBKO
Kk 00bexTy Operand A. Nmeer Heckonbko mapameTpoB: Refine (Oumnctuts), Split (Pa3nenuts), Remove
Inside (Y nanute BHyTpennuit) 1 Remove Outside (Y nanuTh BHEITHHN).

Ha pucynkax 78 79 mokaszaHbl pe3ysibTaTbl IPUMEHEHHs OYJIEBbIX onepauuil K ABYM OOBEKTaM:
Sphere (omepanx A) u Box (omepanm B). OOBEKT, KOTOpPBIH CO3/aeTCS B pPE3y/IbTaTe BBITIOJHEHUS
OyJIeBbIX Olepaluii, CTAHOBUTCS HE MapaMeTPUUYECKUM, A MOJUTOHAIBHBIM.

Pucynok 78 - O0bekThI U pe3yabtat onepanuu Subtraction (A—B)



Pucynok 79 - Onepauun Intersection u Union

Hcxomabie 00BEKTHI, K KOTOPBIM IUTAHUPYETCS TPUMEHUTH OyIIeBBI ONEpald, JOJDKHBI UMETh
o0uryroo0macTe. 11 BeIONTHEHHS OYII€BOI ONepaIiiy HY)KHO BBIITOJHUTH CIICTYIOLINE JCHCTBUS:

B manenm xomann mepeiitu Ha Bkianky Create (Cosmark), mepekiouuThes B pexxum Geometry
(Teometpusi), U3 packpsiBaroiierocs crucka Beiopars Compound Objects (CocraBHble OO0BEKTHI) U
HakaTh KHONKy Boolean (puc. 80).

Boigenuts ouH 13 00beKTOB (onepan A).

BriOpath T onepannu, KOTOPYIO IPEACTOUT BBIIOIHUTE. AKTUBU3UPOBaTh KHOMKY Pick Operand
B (3amatp onepann B). Yka3zats BTOpoii 00beKT (ornepan B) asist 3aBepiieHus onepamu.

JHoctyn K OyJeBBIM OIEpanusM MPEJOCTaBISACTCS TOJBKO TIIOCIE BBIACIEHUS OJHOTO U3
O00BEKTOB, K KOTOPHIM IUIAHUPYETCS MPUMEHUTH ONepalrio. BblleIeHHbIN MepBbIM O0OBEKT CTAHOBHUTCS
onepansiom A.
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Pucynok 80 - Bun komaH1HON MaHeIM B PeKUME BBINOIHEHUS OyeBbIX onepanuii. OObeKThI
MOYKHO TIpe0o0pa30BaTh B MOBEPXHOCTH

OObekT, ChOPMUPOBAHHBIN B PE3y/IbTaTe BHITIOTHEHUS OYJICBBIX OIEpaIid, OOBIYHO TIPEOOpPa3yIOT
B noBepxHocTu Editable Mesh, Editable Patch u Editable Poly (puc. 8.15). Heo6xoaumo oTMeTuTsh ee
OJIHY OCOOCHHOCTH TPH BBIMOJHEHUU OyNeBbIX omepanuii. OHU HE MPUMEHSIOTCS K TPYyMIe OOBEKTOB.
[ToaToMy Henb3s BEIYECTh U3 OJIHOTO OOBEKTa cpa3y HECKOIbKO OOBEKTOB 32 OJIHO JICHCTBUE.

ByrneBsl orepanuu ¢ ycrexoMm MOTYT ITOMEHSITHCS HE TOJBKO K CTaHAAPTHBIM MPUMHUTHBAM, HO U K
noBepxHocTAM (puc. 81).



s /
Pucynok 81 - [lpumenenue O0yneBoi onepaiuy K HTOBEpXHOCTH
Pro Boolean
Pro Boolean momoiHUTENbHBIH MHCTPYMEHT JJISl BBIMOJIHEHUS OYJIE€BBIX (JOTHUECKUX) OIEPALIH.
BaxHbIM OTJIMUYHEM OT TPaJMIIMOHHOW omepaiuu Boolean 3axitouaetcs B BO3MOYKHOCTH BBIMOJIHSATH
JIOTHYECKYI0 OIEPaluio 3a OJHO JICHCTBUE, MOCIEAOBATEIFHO YKasbiBash OOBEKTHI, yYacTBYIOIIHAE B
onepauuu (puc. 82).
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Pucynok 82 - Ilanens koMaHa

OCHOBBI ITOJINTOHAILHOTO MOACIINPOBAHUA

MopenupoBaHie CI0XKHBIX MOBEPXHOCTEH MPOU3BOJIILHOW (POPMBI — JOCTATOUHO TPYAHAs
3a1a4a. B 0CHOBE MONIMIOHAIBHOTO MOJIEIMPOBAHUS JIEKUT UAES O TOM, YTO JIFOOYIO ITOBEPXHOCTh
MOYKHO MPEJCTaBUTh B Ujiee Habopa MHOroyronbHuUKoB. Kapkacnoe (Mesh) monennpoBanue — 310
KJIACCUYECKUM BapUAHT TPEXMEPHOTO MOIETUPOBAHUS.

IMTosepxuoctu Editable Mesh (Pemxaktupyemsiii kapkac)Editable Mesh (Pegaktupyemsrii kapkac) —
CaMBbIif TIPOCTOM croco6 mpezcTaBiaeHust moBepxHocTei. CyTh MOIMIOHATBHOTO MOJEIHPOBAHHS TAKOBA!
BCSl TIOBEPXHOCTh TPEJICTABICHA MHOKECTBOM TPEYTOJbHHUKOB, M 3aJada MOJECIUPOBAHUSA CBOIMTCS K
OTIPEICNICHUIO TTOJIOKEHHST X BepuirH. MOIEIMpOBaHKue HIET OT MPOCTOTO K CIOKHOMY: JOOABISIOTCS
rpaHd, yTOYHsETCs reoMeTpus. Ilociae 3Toro k mojenu mpumMensiercss moaudukarop Mesh Smooth, B
pe3yabTaTe KOTOPOTO TPOMCXOJUT aBTOMATHYECKOE CrIIaKMBaHWe MoBepxHOCTH (puc. 83) 3a cuer
J00aBJICHUS TOMOJHUTEBHBIX TTOJIUTOHOB.

Editable Mesh (Pemaktupyemblii Kapkac) MOJydarOT MyTeM MpeoOpa3oBaHUS OOBEKTOB APYTHUX
THUIIOB, B TIEPBYIO OYEPE/Ib MAPAMETPHUCCKHX.



Pucynok 83 - [TonuronanbHas MOJIEb

Jli1st mpeoOpa3oBaHus B CTeKe MOAU(DUKATOPOB IIEIKHYTh MPABOW KHOIIKOW MBIIIN Ha 00BEKTE U B
OTKpPBIBIIEMCS KOHTEKCTHOM MeHI0 BbIOpaTh komanay Convert To: Editable Mesh (KoueptupoBath B
penakTHpyeMblil Kapkac) (puc. 84).
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Pucynok 84 - Mcnons3oBanue koman el Convert To: Editable Mesh u Bu o0bekTa mocie
npeoOpa3oBaHus

Ha pucynke 85 nmpexacraBneH BuA cTeka MoAM(UKATOPOB Tmocie MpeodOpazoBaHUs
apaMeTprUIeckoro o0beKTa B pelakTUpyeMbIit kKapkac. OOBEKT mepecTall ObITh TapaMeTPHISCKUM.
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Pucynok 85 - Buj creka MOAM(pUKATOPOB MOCIE UCITOJIb30BAHHS KOMAaH b

Convert To: Editable Mesh

[Tocne mpeoOpa3oBaHUs B PENaKTUPYEMbIH KapKac MOSBISETCS BO3MOXKHOCTh M3MEHSATH €ro Ha
YPOBHETIOI00HEKTOB:

Vertex (BepimmHa) — Touka mepeceucHust peOep, UMEET OINpEeICHHbIC KOOPIUHATHI, SBISCTCS
BEPITUHON TPaHU WIIU TTOJIUTOHA;

Edge (Pebpo) — nunus nepeceueHus rpaneii (puc. 86);



Pucynoxk 86 - [Togo6wext Vertex, nogoosext Edge

Face (I'panb) — mmIOCKOCTh, OOpa3ymolnas MHOTOTPAaHHUK, B JaHHOM CIIy4ae IIJIOCKHI
TPEYrOJbHBIHOOBEKT, CIyKAIUNA OCHOBOIA;
Polygon (MHoroyroibHuk) — OOBEKT, JSKAIUiH B OJHON IIocKOCcTH. OH COCTOMT U3

TpeyroJibHbIXrpaHen (00b14HO U3 ABYX) (puc. 87);
Element (OneMeHT) — NONTHOLICHHBIH 00BEKT.

Pucynok 87 - Ilono6wekt Face, mogo6next Polygon

PenaktupoBaHnue Ha ypoBHE MOI00HEKTOB

Csutok Selection (Bwibopka) (puc. 88) comepKuT CleAyIONMe HACTPONHKH BBIICICHUS
M0100bEKTOBIOIUTOHATEHOW MOAEIH:

By Vertex — pexum BblIelieHus, paboTaroIuii Ha YpPOBHSAX pemaktupoBanus Face, Edge wu
Polygon — BBIIENSAIOTCS COOTBETCTBYIOIINE TOAOOBEKTHI, MPUJIETAONINE K BEPIIHHE, Ha KOTOPOH ObLT
MTPOU3BEICHINETYOK MBIIIIH;

Ignore Backfacing — mo3BoisleT BBIIENATH TOJBKO T€ MOMOOBEKTHI, KOTOPbIE BHIHBI B
TEKYIIeM BHJIOBOM OKHE (OYCHB YIOOHO JUIS CIIOXKHBIX MOJIMTOHATBHBIX 00BEKTOB HMEIOIIINX MHOKECTBO
BEPILIMH).
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Pucynok 88 - Buj koMaHTHO¥M MTaHeH B pekKUMe PabOThI C MOJ00BEKTaMHU



Editable Mesh. Csutoxk Selection

Ignore Visible Edges — no3Bosisier urHopupoBath pedpa U BBIACIATH Cpa3y HECKOJIBKO ITOJIMTOHOB,
HAXOJIAIIUXCS MOJT YIJIOM JIPYT K Apyry, He npesbimaromum Planar Thresh;

Hide/Unhide All — mo3BosisieT npsTath BbIICICHUE.

Beigenenue 1momo0beKTOB MOJMIOHAIBLHON MOJIENH BBIMOJHACTCSA MO TEM JK€ MpaBUIaM YTO H
BbIJIeNICHHE 00BeKTOB. Kpome 3TOoro ymoOHO BOCHOJB30BAThCs BBIZACICHUEM BEpIIMH B pexume Paint
Selection Region (Bbiaenenue pucoBaHueM) — pUCYHOK 89.

L e O

Pucynok 89 - Brinenenue BepIH MoJMroHaisHOro o0bekra B pexunme Paint Selection Region

HeoO6xomuMo 0OpaTuTh BHUMaHHE, 4YTO COJEP)KAHHE CIEAYIOIIUX CBUTKOB KOHTEKCTHO-
3aBUCUMOE (3aBHCHUT OT TOT'0, KaKHe 110100bEKThI OJIUTOHAIBHOW MOJIENIN BBIJIEJICHBI).

YPpOoBEHb peTaKTUPOBAHKS BEPILIUH

JIroOyro TOYKY MOXKHO BBIICIHTh M MEPEMECTHTh, UCIOJIB3ys HHCTpymeHT Select and Move
(Borgenute u nepemectuth). Tak e MOKHO paboTaTh ¢ TPYNIION TOYEK, BBIICINB UX U NMPUMEHUTH K
HHUM, Harpumep, npeodpaszoBanue mMacmrada Select and Uniform

Scale (Bbiaenuts ¥ OJHOPOJHO paBHOMEPHO MaclTabupoBaTh) — pucyHOK 90. Bepiinabl kapkaca
He 00JaJaloT HampaBisAIOIIUMU BeKTopaMu. COOTBETCTBEHHO, OTpPE3KHM, KOTOpBIE COEIUHSIOT JBE
BepunHbl y Mesh- o0bekTa, MOTyT OBITh TOJBKO TPSMBIMH.

PI/ICYHOK 90 - M3MeHEeHUE MOJI0KCHUS OJIHOH U3 BCPIIWH MOJHUT'OHAJIIBHOTO 00BeKTa

Csutok Edit Geometry

B cButke Edit Geometry (PemaktupoBanue reomerpun) (puc. 91) mpHCyTCTBYIOT CIIEAYIOIINE
MHCTPYMEHTHI JIJIs1 pabOoThI ¢ BEPUIMHAMHU:

Create (Co3math) — CITy>KUT JiIs co37anus HOBbIX BepimH;Delete (Y mamuts);

Attach (ITpucoenuuuts);Detach (Otaenuts);

Divide (Pa3menuts) — MO3BOIISIET pa30MTh yKa3aHHYIO BepIInHy (B mpoTuBomoaokHocts Weld);

Chamfer (dacka) — s BBIACICHHOW YIJIOBOW BEpIIMHBI CO3/[aeT TPU BEpIIMHBL J{is
BHYTPECHHHUXBEPIINH CO3/1aCT YETHIPE TOMOIHUTEIbHBIC BEPIIUHBI (pUC. 92).
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Pucynok 91 - Ceutok Edit Geometry
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Pucynok 92 - JleiictBue unctpymenta Chamfer Ha BBIIEIEHHYIO BEPIINHY

I'pynma mapamerpoB Weld (OObeauneHue) npenHa3HaueHa Ui OOBEIUHEHUS HECKOJIBKUX

BEpILIKH B OJHY.
YpoBeHb pelakTUPOBAHUS pedep
Ha cButke Edit Geometry pacmonoxeHbl CIeIyIOIIHe WHCTPYMEHTHI Uil paboThl ¢ pedpamu:

Extrude - BeinaBniBanue. CymiecTBYIOT Kak caM HHCTPYMEHT
Extrude, Tak 1 BO3MOXHOCTb BBO/Ia BEJIMYMHbBI BbIIABIMBaHUs BpY4HYIO (puc. 93);
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EM {[00 2
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Pucynok 93 - ®ynxnus Extrude

Chamfer — cosnanue dacku. BoimenenHoe pebpo pasaensercs Ha JBa HOBBIX pebpa, KOTOpbIe
YAQISIOTCS APYT OT JIpyra Ha 3aJaHHOE PacCTOsIHUE, Kak Obl ckammBasi yroiu (puc. 94). Tak xe, Kak u B
Extrude, 8 Chamfer ecth BO3MOXXHOCTH BBO/Ia 3HAUCHHUS C KJIABHATYPBI.



Nomal @ Group ¢ Local

PncyHK 94 - JlefictBust unctpymenta Chamfer

Cut — co3nanme HOBBIX pebep MyTeM pa3pe3aHusi MoBepXHOCTel. Pazpe3anue mpoaensiBacTcs Mpu
oMoty Mbii. HoBoe pedbpo oToOpaskaeTcs B Buje MyHKTUpHOU auHuU. [Tocre mienuka 1eBoil KHOMKOM
MBI MOXHO HPOJOIDKUTH (opMHpoBaHUE pedep. Brixon m3 peknma — MIETYOK MPaBOM KHOMKOMN
MBILLIN;

YpoBeHb pelakTUPOBaHUSI [TOJINTOHOB

Create — mo3BoJisieT c03/1aTh HOBBIN MOJIUIOH;

Divide — nenut NMoNMMIroH Ha HECKOJIBKO TPEYrOJIbHUKOB;

Extrude — BemonHsier BbaBnuBaHue (puc. 95); MOBTOPHOE BbIJABIMBAaHHE IPHUBOIUT K
00pa30BaHMIO JIOTIOIHUTEIFHBIX CETMEHTOB;

Pucynox 95 - BrijaBinBaHue oJiMroHOB

Bevel — no3BosisieT co3maBath CKpyrieHHbIe yaacTku. [1o aeiicTBHIO BriojHe aHamornyHo Extrude,
32 HCKJIIOYEHHEM TOTO, YTO IIOCJ€ BBIIABIMBAHHS €CTh BO3MOXKHOCTH 3aJiaTh €IIE M pa3Mepsbl
BBIIaBIIEHHOTO MOJHUToHa (pHc. 96).

Pucynok 96 - Unactpyment Bevel

Ocobennocru ceutka Soft Selection

C momomisio cBuTka Soft Selection (IImaBHOE BBIZIENEHHE) MOXKHO YCTAHOBHUTH O0JACTh JEHCTBUS
Ha cOCeHHE BepIUHBI (puc. 97). B aTOM ciiydae n3MeHEHUE MOJIOKESHHS OJHON BEPIITMHBI CKaXKETCs Ha
JIpyrux. Uem maiblie pacrojioKeHbl OCTAbHBIC BEPIIMHBI OTHOCHTEILHO BBIJACICHHOM, TEM cllabee 3T
BIIMSHHE.
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Pucynok 97 - Ceutok Soft Selection. Pe3ynbrar n3amMeHeHusI KOOPAMHAT OAHOM BEPIINHBI

Hcnonp3oBanne MOAU(UKATOPOB AJIS CTIIAKUBAHUS TIOBEPXHOCTH

JUis  criaakuBaHMsl TOBEPXHOCTH  IOJUTOHAJIBHOM MOJENU INPUMEHSAIOTCA  ClIeLUalIbHbIE
moudukatopsl — MeshSmooth (Criaxxusanue cetku) u TurboSmooth (TypOocriaxkuBanmue).

MeshSmooth (CrinaxkuBanue cetkn) — MoauduUKaTop, NpeJHa3HAYSHHbIH A IPUIaHHUSI TOTOBBIM
MOJIENISIM TIaaKoro Buaa. OH CTIaKUBAeT MOBEPXHOCTh JOOABICHHEM JOMOJHUTEIBHBIX TPaHEH BIOJb
Tex pebdep U BEpILHH, IJIe €CTh PE3KHE MEPEX0/Ibl OT OJJHOTO MOJIUroHa K Apyromy (puc. 98).

Pucynok 98 - Pesynbrar npumenenus moaudukaropa MeshSmooth

Moaudukarop TurboSmooth (TypOocriaxkuBanue) mossBHICS B mocieanux Bepcus 3ds max. On
pabotaer ObicTpee Moaubukaropa MeshSmooth u mo3Bossier AOOUTBCS JIYyUIIMX pPE3yIbTATOB IMPU
CTJIQKMBAHHUH TIOBEPXHOCTEH (puc. 99).

Hacrpoiiku momudukatopa anamormdasl MeshSmooth, omxako orcyrctByer mHctpyment Local
Control (JIokaneHOe yripaBiieHHE).
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Pucynok 99 - Mogeins nociie npumenenus moaudukaropa MeshSmooth (ciieBa) u TurboSmooth
(cmipaBa) u cButok TurboSmooth

[Tapamerp Iterations (Mreparuu) mo3BONSET YBEIMYUTh KOJIMYECTBO JOOABIISEMBIX IOJUIOHOB.
Pab6ora ¢ marepuanamu

Hcnonb3oBanue wmarepuanoB BaxHedmuid stan 3D  monenupoBanus. Mmenno Omaronaps
MaTepuagaM MOXKHO JOOHUTHCS OJU3KOro K HATYpaJIbHOMY BHJIY CO3/1aBaeMbIX O0BEKTOB [2]. OOBEKTHI,
OKpallleHHbIE B 11BeTa, OJM3Kue 10 (hopMe K peabHbIM, BCE paBHO HE OYAYT BBIVIAJCTh, KAK HACTOSIIHUE.
OHM HE CMOTYT MepenaTh MEePOXOBATOCTh KaMHI MIIM JPEBECHON KOpbI, Oeck MeTaiia. Y HUX He OyJer
MIPO3PayHOCTH U 3epKaJbHOro Ojecka, OHM He OynyT Ka3aTbCsl CBETAIIMMUCS M3HYTpU. B utore, kakoit
OBl TIpeKpacHOM HHU ObLIa TpeXMepHas MOJeNb, BBHIMOJHEHHass 0e3 MpHCYIIero ed MaTepualia HIu
TEKCTYpbl, OHA Oy/ET BBIMVIAAECTh HEHATYpaabHO. IMEHHO ¢ OMOIIbI0 MAaTEPUANIOB Il 00BEKTa MOXKHO
OTIPEICTUTh CTENEHb TPO3PAYHOCTH OOBEKTA UITU CTENIEHb OTPAKEHUSI TIOBEPXHOCTH.

Materials (Marepuanbl) — 3TO COBOKYIIHOCTh HAacCTPOEK, OIpPEAENSIONMX BHEUIHUNA BHJ
MaTepuala, a B KOHEYHOM HTOTe CaMOro TpexMepHOro oobekTa. [lapameTpsl MaTepuana 3a1at0Tcs 0o C
MIOMOIIBI0 YHMCIIOBBIX IApaMeTpoB, JHUOO C HCIOJB30BAaHMEM TEKCTYPHBIX KapT (pacTpOBBIX
n300paxkeHuil). MaTepran MOXKET IPUCBAUBATHCS KaK BCEW MOBEPXHOCTH TPEXMEPHOTO OOBEKTa, TaK H
ee OIpEeJeIeHHbIM IpaHsAM WIM y4dacTKaM. ECTb NOHSATHE COCTaBHBIX MaTepUanoB, B 3TOM Cllydyae
KOMITOHEHTBHI, COCTABJIAIOIINE MaTepral MOKHO Ha3HA4YaTh Pa3IM4YHbIM YacTSAM OJJHOTO OOBEKTa.

BapuanTst:

Discard old material? (YaamuTte crapelii MaTepuan?) — B ITOM CIIy9ae HACTPOHUKH TEKYIIETO
o0pasua mMarepuaia OyayT HOTEpSHBI U HAYHYT JIeHiCTBOBAaTh HACTPOMKH HOBOT'O MaTepHasa,

Keep old material as sub-material? (Mcnoab3oBate crapblif Marepuans Kak 4YacThb COCTaBHOTO
MaTtepuana?) — B 3TOM cllyyae TEKYIIME HACTPOMKH OyIyT MCIONIB30BaHbl Ha MOJYpPOBHE HOBOTO
Mmatepuaina. [leso B TOM, 4TO MaTepHalibl MOI'YT UMETh CIIOKHYIO, MHOTOYPOBHEBYIO CTPYKTYpY.

CBoiicTBa MaTepraaoB

Kak Op110 oTMeueHo, B 3ds max mmeercs HaOOp pa3iMYHBIX TUIIOB MAaTEpUANIOB, HA OCHOBE
KOTOpPBIX MOYKHO CO3/1aBaTh cambleé pa3HooOpa3Hble Marepuayibl. CXOJICTBO C pealbHBIMU OOBEKTaAMH
MOJIY4aeTCs C MOMOIIBIO M0A00pa MapaMeTpOB BEIOPAHHOTO THIIA MaTepraa.

HacTtpoliku 0CHOBHBIX KOMIIOHEHTOB I[BETa MaTepuraia

IIBetoBbie mapamerpbl oOBekTa (Blinn Basic Parameters) co3pmaiorcsi Ha OCHOBE Tpex
cocrapisronux (puc. 10.4):

Ambient (OtpakeHHBI# 1IBET) — IBET B TCHHU;

Diffuse (PaccesHHBIN [BET) — IBET HA OCBEIIECHHONW CTOPOHE, OKa3bIBAET OCHOBHOE BIIMSHHUE Ha
LIBET 00BEKTA;



Specular (3epkanbHasi cocTaBJIstoIIas ) — BET OJMKOB.
Bri6op 1BeTa oCymecTBIsAETCS ¢ MOMOIIbIo quanorosoro okua Color Selector.

Hacrpoiika napameTpoB OJUKOB

Bce TOHMpOBIIMKM MMEIOT MapaMeTphbl ¢ MOMOMIbI0 KOTOPBIX HacTpauBatorcs Ommku (puc. 100):
Specular Level — oTBeyaer 3a HHTEHCHBHOCTH OJIMKA;

Glossinees (Illupuna Onvika) — pe3yabTHPYIOILICE CHSHHE MOBEPXHOCTH; SOften — cmsrucHue
OJMKa OTPaXCHHOTO CBETA.

Specular Highlights

Specular Level [30 2| |
Glossiness: [42 2| |
Softer: [01 2]

Pucynok 100 - Hactpoiika 611koB

CamocBeueHue
CsoiictBo Self-lllumination (CamocBeueHre) maeT HWIUTIO3HIO CaMOCTOSITEIBHOIO CBEUYCHHS MPU
OTCYTCTBHH KOMITOHEHTa 3aTeHeHuss Ambient marepuana (puc. 101).

v Color - ] I~ Colar O 2| |

Pucynoxk 101 - Ommus Self-11lumination

"Self-llluminatinn— "Self-llluminatiun

YBenuyeHne 3Ha4eHUs1 CHUKaeT H3PPEeKT paccenBaHus 70 TeX Mop, MOKa 3aTeHEeHHe He OyeT
NOSIBJISIThCSL BHOBb. Ecnm Marepuan camocTosiTeNbHO cBeTHTCA co 3HaueHueM 100, To Ha
MOBEPXHOCTU HET TEHH, M Be3Je, KpoMe OJIMKOB, UCIOJb3yeTcs paccestHHbI 1BeT (puc. 102).
CamMocBeTsmuiics MaTepuan CO3/aeT BIEYaTIeHHe, YTO OH OCBelleH M3HyTpu. Ha marepuan He
BIMSIOT TE€Hb M 3aTeHeHue. YacTto camocBeTsIIMEecs MaTepuaibl Ha3HA4aloTCs OOBEKTaM,
UCIOJb3YEMBIM B KauecTBe (DOHOBBIX JIOCOK OOBSIBIEHHMH, 4YTOOBI MX o0Opa3 ocTraBajics
COBMECTHMBIM CO clLieHOW. [lpyrme mnpuMmepbl camMoOCBeTAIUXCS OOBEKTOB — TEJIEBH30PHI,
MPOEKIIMOHHBIE IKPAHBI, HAJIUCHU U JIAMIIbL.

(5103 - Default E3 [ 03 - Default [ %} 303 - Default E3

N Auto _Update v Auto _J::v'ﬁv?c_j
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Pucynok 102 - Camocseuenue 0, 50, 100. Marepuan 2-Sided. [Tapametp

[To ymomuanuio Bce Martepuansl Ha 100% Hempo3paunsl. Hempo3pauHOCTh MOXKHO 3a1aTh C
nomornieio omuu  Opacity (puc. 103). B marepumane Standard WMEIOTCS TpH pPa3IMYHBIX THIIA
npo3pauHoctH: Filter, Subtractive u Additive.
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Pucynok 103 - Hactpoiika napamerpoB Hernpo3pauHocTu. [lapameTp mpospaunoctu Opacity = 50%

[IpoekuroHHbBIE KOOPAUHATHI

HanuM omnpeneneHre NPOSKUMOHHBIX KoopAuHAaT. OHM YyKa3blBalOT, KaK pacTPOBBIE KapThl
(u300pakeHus) TEKCTYp, BXOAAIIUE B COCTaB MaTepualia, OyAayT pa3MelleHbl Ha TOBEPXHOCTH OOBEKTA.

B camoMm mpocrom ciywae, Ha 3Tane CO3JaHUs MOJENEH, MOXKHO BKJIIOYHUTH PEXHUM T'€HEpaluu
npoeknuoHHbIX koopauHat Generate Mapping Coords. (puc. 104). B atoMm ciydae moapazyMeBaeTcsi, 4To
MaTepHall, IPUCBOCHHBIA 00BEKTY, OyJeT paBHOMEPHO pacmpeziesieH 10 ero MOBEPXHOCTH. B HEKOTOPBIX
Cllyyasix 3TOro BIIOJIHE J0cTaroyHOo. Hampumep, Ans Takux MaTepHalloB Kak CTEKJIO WM 3epKajibHas
MOBEPXHOCTh, HX paclpelesieHue IO TIOBEPXHOCTH OOBEKTOB 3HAYCHUS HE HMeEeT. To4yHoe
pacripelieieHde Marepuaja IO IOBEPXHOCTHM OOBEKTa MOXKHO IOJYYUTh IyTeM IPUMEHEHUs
cnienuanbHbIX Moaudukaropos, Hanpumep UVW Mapping (UVW-npoeknust). Korma marepuan mmeer
PaBHOMEPHYIO OKpacKy, HE MMEET 3Ha4eHHUs, Kak OH Oy/leT pachpelensThCs MO MOBEPXHOCTH OOBEKTa.
CoBcem Jpyroe, Korja MaTepuan CO3JaH C MHCIOJIb30BAaHMEM TEKCTYPHOH KapThl (pacTpoBOIo
n3zo0paxkeHus). B 3Tom ciydyae pacrnonokeHue 3TOro M300pakeHUs Ha MOBEPXHOCTH OOBEKTa MMEET
6onbmoe 3HaueHne. OcoOeHHO HEOJHO3HAYHO pa3MeIIeHne N300paKEeHUI Ha TIOBEPXHOCTSIX CO CIOXKHOM
reomerpueii (puc. 104). OxoHuarenbHbIi 3)(GEKT 3aBUCUT OT MPOSKIMOHHBIX KoopauHat. KoopauHaThl
OTOOpaXeHHMsI MOXKHO 3a/laTh HECKOJbKMMHU CHOCO0aMHU: Yepe3 MHOTOYHUCIIEHHbIE MPOEKIHH, C
ONTUMAJIHBIM BBIOOPOM, 3aBUCSIIIUM OT FT€OMETPUNOOBEKTA U KeTaeMoro 3¢(dexra MOBEpXHOCTH.
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Pucynok 104 - Tekcrypa "moxactpauBaercs” 1moj reoMeTprio 00bEeKTOB, YTO IPUBOIUT K €€
UCKa)KEHUSM

Jlnst perieHust poOIeMbl MPaBIIIBHOTO pa3MeIIeHHsI MaTepralia o MOBEPXHOCTH 00BEKTa

npeJHasHaueHa Tpynmna MOAW(UKATOPOB MPOEUUpOBaHMA. BaXHO OTMETHTb, 4YTO OJTH
MOAMGUKATOPBI MOXHO TMPUMEHATh KaK KO BCEMY OOBEKTY, TaK M K €ro 4actsaMm (moJo0BeKTam).
CooTBeTCTBEHHO OYyIyT MONy4YaThCS M Pa3IU4YHBbIC pe3ynbTarhl. [y mMpUMeHeHUs MoauduKaTopa Ko
BCceEMY OOBEKTY, B CTeKe MOTU(PUKATOPOB OH JOJDKEH OBITh OTMEYEH CephIM I[BETOM HIIM HE TOJICBEUEH
BOBCE.

Moaudukarop npoenuposanus kaptet UVW Mapping

Jl06aBUTh TPOEKIIMOHHbIE KOOPAMHATHl K TN€OMETPUYECKOH Mojenu J000ro roToBOoro oObeKTa
MOYHO TTyT€M BBIZICICHUSI O0OBEKTa Ha CIIEHE W TOCIEIYIONIUM TpuMeHeHueM Mmoaudukaropa UVW
Mapping (UVW-nipoekiusi). u, v, W — 3T0 (paKTH4YECKH KOOPIUHATHI, ONPEICISIOIINE PACIIONIOKCHNE
MaTepuajia Ha IOBEPXHOCTH 00bekTa [IpoeKIMOHHBIE KOOPAWHATHI TECHO CBS3aHBI C TeOMETpUeH



oobekra. B momuduxarope UVW Mapping ¢ moMouipio CHENMAIBHOTO CPEACTBAa — Ta0apUTHOTO
koHTeiHepa Gizmo (['aGapuTHBII KOHTEWHEpP) MOKHO TOYHO OIPEACIUTb, Kak marepuan Oyner
pacripeiesieH 10 IOBEPXHOCTH 00BEKTA.

[lepeceyenne oceil u U v OmpenenstoT LEHTP il KapTel. UvV-KOOpPAMHATBI ONpPENEISIOT €€
MOJIO)KCHUE OTHOCUTEIBHO JIOKAIBHON CHUCTEMBI KOOpAWHAT oOBekTa. LleHTp KoopauHAT SBISETCS
TOYKOH, BOKPYT KOTOPOM BO3MOKEH ITOBOPOT TEKCTYPHOU KapThl.

COOTBETCTBEHHO TCKCTYPHYIO KapTy MOXKHO IIOBOpadYuBaThb HC TOJIBKO B IIJIOCKOCTH uv, HO U B
npoctpancTBe. HampasiieHne w nmpocTpaHCcTBa UCHOIb3YETCS U [Tl TPEXMEPHBIX MapaMEeTPUUYECKUX KapT
(TOIOOHBIX IEPEBY U MPAMODY).
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Pucynok 105 - Kapra TekcTypsl, cipoenpoBanHas Ha 00bekT. CTek MoaudukaTopoB. Beroop
croco00B MPOEUPOBaHUs MaTepraia Ha TOBEPXHOCTh 00BEKTa. 3ajaHie pa3MepoB rabapuTHOTO
KOHTENHEepa

MO>XHO UCI0IB30BaTh CICAYIOMIUE CUCTEMBI ITPOCHMPOBAHNA MATCPUJIa HA TIOBEPXHOCTH 00beKTa:

Planar (ITnockue) — HCMONB3YIOTCSA Ul MPOCHHPOBAHUS PACTPOBBIX MATEPUATIOB HA IUIOCKHUE
MIOBEPXHOCTH;
Cylindrical (lmnmunapuueckue) — MPUMEHSIOTCS K 00beKTaM IMMHApuYeckoit ¢opmbl. [Ipu

ycranoBke ¢uraxkka Cap (Toper) (cmpaBa ot Cylindrical) Ha ToprioBy:0 MOBEpXHOCTh OOBEKTA TOXKE
HAHOCHUTCS TEKCTYpa;

Spherical (Cdepuueckue) — HCHONB3yeTCs TPUMEHUTEIBHO K OOBEKTaM, MMEIOIIUM OKPYIIYIO
dopuy;
Shrink Wrap (OOtsaruBaronme) — CrHenualibHas CUCTEMa KOOPIWHAT, TMpPUMEHsIeMas Jyis

MIPOEIMPOBAHUS TEKCTYp Ha OOBEKTHI CI0XKHOU (hopmbl. OHa sBiseTcs chepruueckoi, HO obecreunBaeT
yCeueHHue yIJIOB KapThl TEKCTYpbl U COEAMHEHUE UX B JIBYX JUAMETPaIbHO MPOTHUBOIOJIOKHBIX TOUKAX-
MOJIF0CAX, YTO JAeT MUHUMAJIbHOE CKAKEHUE PUCYHKA,

Box (IIpsmoyronpHBIE TpeXMEpHbIE) — TMPUMEHSIOTCS [JIi OTOOpPaKEHHS TEKCTyp Ha
00BEKTaX, y KOTOPBHIX TPaHU Paco0KeHbI Mo yriioM 90 rpaxycoB. Ecnu ncmonb30Bath 1S OJO00HBIX
00BEKTOB IIOCKYIO CUCTEMY KOOPJIMHAT, TO Ha KAaKUX-TO T'paHsIX Bceraa Oyner HabmoaaThCsl pacTsHKeHHE
pUCYHKA TeKCTyphl. Bemydae koopauHat Tumna BoX pactsbkeHne NCKIr09aeTcs;

Face (Koopaunatsl rpaneit) — obecrednBaeT pa3MeIIeHne OTACIbHBIX KOMUNA TEKCTYPHOU KapThl B
[EHTPEe KXKIOW TpaHu 00BEKTA.

Jlanee uayT HACTPOMKHM JJIMHBI, ITUPHHBI W BBICOTHI Ta0apUTHOTO KOHTEHHEpAa W HACTPOUKHU
KOJIMYECTBA KOMHI MaTepuana, IOMEIIaeMbIX B 3TH Tra0apuThI.

Kpome 3T0or0, MOKHO HACTPOUTH TOJIOKEHHUE TEHEPUPYEMOI KapThl OTHOCUTEIHHO oOBbekTa. Jlms
ATOro HaXKMUTE Ha 3Hak mroca UVW Mapping B crircke MOauGUKaTopoB U BeiOepuTe 00hekT Gizmo
(I'abGaputHblii KOHTEHHEp). HacTpolika IMONOKEHUS TPOU3BOAMTCS TOYHO TaK K€, KaK y OOBIYHOTO
oobekta(pucl06).



Pucynok 106 - Mi3MeHeHHe TIOJI0XKEeHNs Ta0apUTHOTO KOHTEHHEpa

Heo0GxoauMo oOTMETHTh, 4YTO HpHU M3MEHEHHUSX pa3MepoB TIabapuTHOrO KOHTeWHepa,
n300pakeHre MOBTOpPSETCS MO Bceld moBepxHOocTH oObekra (puc. 107). IloBTOpeHHE MOXKHO
BoIkutounTh onuueit Tile (IToBTop) B HacTpoiikax pacTpoBOil KapThl.
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Pucynok 107 - [ToBropenue n3obpaxenus npu akTuBHoi onuuu Tile

Jl1ia mpuBeZieHNs] B COOTBETCTBHE Pa3MEepOB TabapHTHOTO KOHTEHepa U pa3MepoB rpaduueckoro
M300pakeHUs UCToNb3yeTcs kHomka Bitmap Fit (BeipaBHuBanme 1mo n3oOpaxenuio) (puc. 108). Ilocne
yKazaHus aitna u300pakeHus pa3Mepbl rabapuTHOrO KOHTEHHEpa CTAHOBSTCS MPOIMOPLUHUOHAIBHBI
pazMepam u300paxKeHusl.
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Pucynok 108 - HenporoprmoHaibHOE H3MEHEHHE pa3MepOB rabapuTHOTO KOHTEHHEepa IPUBOIUT K
HCKKEHUSM U300paKeHUS

[Tpumepsr paznuunbix MaTepuaioBMatepuan Raytrace



Marepuan npeaHa3Ha4yeH JUIsi UMUTAIMK MOBEPXHOCTEH, O0JIaZaloIuX CBOMCTBAMHU OTPa)KCHHS.
Taxke ¢ TOMOILIBIO 3TOr0 Marepuajga BO3MOXKHA HMMHUTAIUS SPQPEKTOB NPEIOMIIECHHUS Jyded B
npo3pauHblx oObekTax. I[lomyunTh Matepuan ¢ 3¢pdexkramu OTpakeHUsS M MPEIOMIICHUS MOXKHO,
ucronb3ys marepuan Standard ¢ texctypubeiMu kapTamu Reflect/Refract (Otpakenue/Ilpenomnenue).
[Tpumenenne marepuana Raytrace tpeOyeT OOJBIIMX BBIYHCIUTEIBHBIX PECYPCOB, OJHAKO KaueCTBO
[I0JIy4aeMOro U300pakeHuUs BBICOKO.

PaccMoTrpuMm HekoTopsie mapameTpbl MaTepuaia Raytrace (puc. 10.17):

Ambient (ITogcBeTka) — XapakTepusyeT CTENeHb JUPQPY3HOTO BOCHPHUATHS IOJICBETKH
TPacCHUPyEeMbIM MaTEPHAIIOM;
Diffuse ([nddys3us) — mo3BoIsSET 3a7aTh IBET CBETOBBIX Jy4el, pacCEeMBACMBIX MaTEpPHaIOM.

D¢ dexTsl 3epKaTbHOTO OTPAXKEHUS MOMEIIAIOTCS TPACCHPOBIIUKOM TIOBEpX IBeTa JU(PQPY3HOTO
OTPaXEHUS,IIOATOMY IIBET IepecTaeT ObITh BUIUMBIM, eciii BeT Reflect (OTpaskeHHBIN) 3a/1aH OENIBIM;

Reflect (OtpaxkeHHBII) — LBET 3epKaJIBbHOTO OTpakeHUs. Besblil 1BET oTpakeHUs] 00ecreYnBacT
MOJHYIO 3€pKalIbHOCTh MaTepuana. Ecim nBeT 3epKaibHOr0 OTPaXKEHUs CIIENaTh YSPHBIM, TO OTPAXKECHUS
00BEKTOB Ha MOBEPXHOCTH TpaccUpyeMoro Matepuaia hopmupoBaTbes He OynyT (puc. 109).
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Pucynok 109 - -ITapamerp Whitness ans 3nauenwmii Reflect 0, 100, 255

Luminosity (CBetumocTtb) — mapaMmerp, MoA0OHBIH KomMOMHauuu napamerpoB Filter
(TTponymennsiit) u Opactiy (Hempo3pauHocTh) cTaHAapTHOTO MaTepuaia. YepHbId I[BET 0OecreYnBacT
MIOJTHYIO HETPO3PAaYHOCTh, a OBl — MOJHYIO IPO3PaYHOCTb;

Index of Refr (Koad¢uumeHt npenomieHus) — mapamerp, MO3BOJSIOMINA BOCIPOU3BOINUTH
SIBJICHHE TIPEJIOMIICHHUS CBETOBBIX JIy4el B TOJIIIIE MaTepHara;

Specular Highlight (3epkanbHblii OMMK) — TpyIma MMapaMeTpoB, KOTOPHIC YIPABISIOT
XapaKTePUCTHKAMU CBETOBBIX OJMKOB HA TIOBEPXHOCTH MaTepHaa;

Environment (BuemHsis cpema) — ¢uakok [JaeT BO3MOXKHOCTH 3aJaTh KapTy TEKCTYPHI
OKpY’KaroIIel cCpesibl, KOTOpasi yYUThIBAeTCs pU (POPMUPOBAHHH I[BETA 3EPKATBHOTO OTPAXKEHUS U [IBETA
IPO3PavyHOCTH;

Bump (Penbed) — ¢naxkok, Ho3BOJSAIOUINI IPpUAaBaTh HEPOBHOCTh MIOBEPXHOCTH OOBEKTA.

PaccmoTpuMm ucnonb3oBanue marepuana Raytrace. Bua cueHbl ¢ 3TMM MaTepualoM, WMEIOIIUM
HaCTPOWMKM IO YMOJIYAaHHIO, IIPEJICTaBIIeH Ha pucyHke 110.
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Pucynox 110 - Bup criiensl nmocie npuMeHeHUs1 MmaTepraiia Raytrace ¢ mapamerpamu 1o
YMOJIYaHUIO



N3meHuM crenyromue napaMmerpsl HacTpoiiku matepuana (puc. 111):
Transperency — R:255, G:255, B:255;Specular Level — 250;
Glossiness — 80.
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Pucynok 111 - Hactpoliku matepuana Raytrace. Bua crieHsl nocie u3sMeHeHUs! HaCTpOeK
marepuaia

s mpumanust OOJbIIEH JOCTOBEPHOCTH HW300paKCHHUIO CTekia — co3fmaHus 3ddexra
orpaxenus, g kaHama Reflect (OrpaxeHue) wncnonb3yeM CTaHIAPTHYIO UYEpHO-OETyIo
nonyroHnoByto kapty Falloff (Cnan) — pucynke 112.
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Pucynok 112 - CtpykTypa Marepuaia mocie npuMenenus kaptel Falloff

Hacrpoiiku kaptel B cButke Falloff Parameters npencrasnenst Ha pucynke 113.
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Pucynok 113 - Hactpoiiku kaptsl Falloff



[Tocnie n3MeHEeHUs BCceX HACTPOEK CIICHA MPUMET ClIeAyromui Bua (puc. 114)

Pucynok 114 - ToroBslii BUJI CIICHBI

[pouenypuas kapra Flat Mirror

JlanHasi mponenypHas KapTa TNpeAHa3HadYeHa Uil CO3JaHHs OTPAXAIOIIUX IOBEpXHOCTEeH. B
oTIMYKMe OT mpoleaypHoi kapTel Raytrace, Flat Mirror cumrtaer kapTy Uis KOHKPETHOTO Clydas C
TUTOCKUM 3€PKaJIOM.

[Ipuctynum K co3paHuio marepuana. st 3Toro cienyer BbIOpaTh MYCTYIO SUYEHKY B pefakTope
MaTepUajIoB U OTKPHITH CBUTOK Maps. B Hem s kanama Reflection Hy)kHO Ha3HAYUTH TPOIEAYPHYIO
kapty Flat Mirror (ITinockoe 3epkaio) (kHomka NONe HampOTHB COOTBETCTBYIOIIETO KaHala W BHIOOP B
Material/Map Browser kapts Flat Mirror) — puc. 115.
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Pucynoxk 115 - Coznanue marepuana ¢ kaproit Flat Mirror B kanane Reflection

Ecte nBa momomHuTensHbIX 3¢¢deKTa, MpU MOMOIIM KOTOPHIX MOXKHO JOOWUTHCS HEOOBIYHBIX
pe3yabTaToB MpH BU3yanuszauuu (puc. 115):

Blur — pasmeiTue;

Distortion — wuckaxeHus, KOTOpbie 100aBICHBI MO0 MyTEeM HCIIOJL30BAHUS KapThl ¢ KaHala
Bump BkauecTBe Macku, MO0 TpU MOMOIIIH BCTpOEeHHOTO Noise



Pucynox 116 - Mcnonb3oBanue napamerpa Blur u Distortion

Co3nanue orus

CozmaauM Martepual, UMHUTHUPYIONUH OrOHb. JTO, KOHEYHO, HE SI3BIKM IUIAMEHH — CKOpee,
HeKaspackajaeHHas j1aBa (puc. 117).

Co3mamum map co cienyromumu mapamerpamu: Radius = 40 u Segments = 100. B pemakrope
marepuanioB Material Editor BeiOupaem cBOOOHBI# CIIOT, 110 yMOIYaHuio MaTepuai Standard

Pucynok 117 - Co3nanue maTepuania Orts

Tenepp HeoOXOaUMO cJeNaTh CEpeAUHy NpO3padHOW, a Kpail OrHeHHoro msera. g 3Toro
ucnonb3yem Tekctypy Falloff s kanana Opacity. HaxxMuTe Ha KBaipaTHY0 KHOIIKY psfoM ¢ Opacity u
BbIOepuTE B nosisuBIemMcsi okHe Falloff. [y Toro 4ro0sl yBUAETh IPO3PAUYHOCTD, AKTUBU3HUPYITE (DOH Y
Marepuana, HaxaB KHonky Background na mpaBoit manenu okna Material Editor. Marepuan Oyner
BBITJISZIETH MPO3pavyHbIM B cepeanHe (puc. 118).
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Pucynok 118 - Kanany Opacity Ha3znadena kapra Falloff



MO>KHO HACTPOHMTH CTEIICHB TIEPEX0a OT KpaeB K cepeanne. JIJist 3TOro pasBepHUTE CBUTOK Mix
Curve. KpaiiHi0t0 TOYKy MOXKHO c/ienath Toukoi besne (Bezier) u usmenuts Gopmy kpusoii (puc. 119).
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Pucynok 119 - Hacrpoiika ctenenu nepexoza npo3padyHocty B cButke Mix Curve

| ITRNIG

Teneppr mnomHuMHTECh Ha OOHY cTymneHb BBepx u HampotuB Diffuse u Self- Illumination

BeiOepuTeopamkesslii 1BeT (R:254, G:120, B:0)
3areM MOXKHO 100aBUTH 01Uk, pasnen Specular Highlights (puc. 120).
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Pucynok 120 - 3aganue Oyinka

[locne co3nanust Mmatepuana mnpucBoite ero cdepe. UtoObl NOMYydyuTh 3PPEKT HEPOBHOU
HOBEPXHOCTU(TOPSIINX YrOJBKOB), HEOOX0IMMO K cepe mpumenuts moaudukarop Noise (puc. 121)

[= Paisnateds }
—Nﬂ-sﬂ:—
- Seed [T 2]
w| | & @@ T seok ST 3
R
ISPherem |_ i‘fﬂ‘-':“*ﬁmi:'riﬂ
| Modifier List - lteations [E5 2}
~Ghength
| Sphers ifﬂﬁ_g
N IR = 22|

Pucynok 121 - Mogudukatop Noise

Coznanue oTpaxeHus! BHYTPU OTPaKEHHUS



B manHOM mpumepe mMbl OyeM HCTOIB30BaTh MPOIEIYPHYIO KapTy Raytrace, a Takke CTOIKHEMCS
C OTpaHUYCHHUSMH IO €€ HCIOJb30BaHUI0. Jleo B TOM, YTO CTaHAapTHBIMH MeToiaMu B 3dS max
OTpPaXXEHUS BHYTPHU OTPAKEHUS YK€ HE MMPOCUUTHIBAIOTCS.

Tpu mapannenenumnena, ABa U3 KOTOPBIX (BEPTUKAIBHO CTOSINIKE, PACIOJIOKEHHBIE IO YIJIOM)
OynyT 3epkanamu. TpeTuii — MOBEPXHOCTHIO, HA KOTOPYIO CJIEIYET MOCTABUTHh OTPaKaeMblii 00BEKT (B
JAHHOM ciy4ae, HMIUHAP). Martepual 3epkana OyJeT JOCTaTOYHO MPOCT: Ha3HAuYaeM HOBOMY MaTepuaity
kanan Reflection u mpouenypuyroo kapty Raytrace (puc. 122). Hactpoiiku KapThl MOKHO OCTAaBHUTH TIO
ymomuanuio. Io xenanuro Mmokno Hactpouts Diffuce Color, Specular Level u Gloisness.

I~ Filter Color .. . .. 100 2} None |
I~ Bump ......... (302 None |
¥ Reflection .. ... [T00° 3]  MapH2 (Raytrace) |
I™ Refraction .. ... (1007 2} None |
I™ Displacement .. [100 2| None |

Pucynok 122 - Kapra Raytrace ans kanana Reflection

HpI/IMeHHeM HOHy‘IeHHHﬁ Marepuall K IMapaJjuICiiecnuicaMm-3epKajlaMm HW BHU3YAIIM3UPYCM

nzoopaxenue (puc. 123).

Pucynok 123 - Marepuan Ha3HaueH OOKOBBIM I'paHsIM U TIOBEPXHOCTH, HA KOTOPOH yCTaHOBJIEH
LHWIHH]D

Bunno, uto B 3epkanmax oTpasuics Kak OOBEKT, TaK U CaMU 3epKajia, ¢ OTpaX€HHUEM OOBEKTa.
Tenepb MOXXHO MO’KCIEPUMEHTUPOBATh U JO0ABUTH €Ille OJHO 3€pKajo K MOBEPXHOCTH, Ha KOTOPOH
YCTAHOBJIEH LIMJIUHJP.

dopma nmpeacTaBJeHUs pe3yJbTaTa:
Cospaunsle 3d Monenu.

Kpurepum ouenku:

OneHka «OTJINYHOY» CTaBUTCS, €CIIN 3aJaHUE BHITIOJHEHO BEPHO.

OreHKa «XOpOIIO» CTABUTCS, €CIM XOJ BBINOJIHEHUS 33JaHUs BEPHBIH, HO OblIa JOMYIIEHa OJHA
WINJIBE OMIMOKY, IPUBEIIINE K HEMPAaBUIBHOMY Pe3yibTary.

O1eHKa «yA0BIETBOPUTEIIBHO)» CTABUTCSI, €CIIU IPUBEAECHO HEMOJIHOE BBIIIOJHEHNE 3a1aHUS.

OneHka «HEeyAOBIETBOPUTENIBHO» CTABUTCS, €CIIH 3aaHUE HE BBIITOJIHEHO



