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roCyJJapCTBEHHOTO oOpa3oBaTesibHOTO cTaHgapta (nmamee — DI'OC) cpemnero
npodeccuonansHoro ooOpazoBanus (nanee CIIO) mo cneumanbHocTH 54.02.01
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TA3aiHay.

Pazpabotunk: Tumommua C.B, meromuct BIIOY BO «Bomorojackuii kojiemk

TEXHOJIOTUHU U TU3aifHaY.
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ITosicHuTebLHAS 3aNIMCKA

IIpakTnyeckue 3aHATHS - OJIHA U3 BaXHEWIIHUX GOPM  KOHTPOJIA
CaMOCTOATENBHON paboToil 00ywarolmuxcsi HaJl y4eOHbIM MaTepuajoM, KaueCTBOM
€ro ycBoeHHUs. ['OTOBSICh K MPAKTUYECKUM 3aHIATHSM, OOYYaloImMeCs JIOJHKHBI
M3YYUTh PEKOMEHIOBAHHYIO JIUTEpPATypy: IEPBOUCTOYHUKH, COOTBETCTBYIOIIHE
paszienbl y4eOHUKOB, Y4EOHBIX MOCOOHM, KOHCTIEKTHI JIEKIIUMA U T.1.

Hear npakTHYeckux 3aHATHH — (QOpMUpPOBAHHE MPAKTHUUYECKUX YMEHHI:
BBHITIOJIHEHUE OMPEEIEHHBIX JEUCTBUM, Oomepaluii, HeOOXOAUMBIX B IMOCIEAYIOIIEH
npodecCHoHaNbHON WM YYeOHOW JESTENBHOCTU. B CBSI3M ¢ 3TUM cojAepKaHUEM
MPAKTUYECKUX 3aHATHM SABJSETCS PELICHUE 3a/1a4, BBITIOJIHECHUE BBIYMCIICHUM,
pacu€étoB, pabora ¢ JHTEpaTypod, paboTa C JIEKIHMSIMU, CIPABOYHUKAMH,
WHCTPYKLUHSIMHA. BBINOIHEHNIO NPAKTUYECKUX 3aHATHUM MOXET MPEAIIeCTBOBAThH
MpOBEpPKA 3HAHUU OOYYAIOIIMXCS, UX TEOPETUUECKON TOTOBHOCTH K BBITIOJTHEHUIO
3aJIaHUH.

@opMBbI  OpraHu3aluu JACATEILHOCTH OOYyYaloIMXCsl Ha MPAKTUYECKUX
3aHATUAX MOTYT OBbITh: UHIUBUAYAJIbHAS U (WJIM) TPYTIIOBASI.

B pesynbTaTe ocBoeHUs y4eOHON AUCITUTUTMHBI 00YYarOIIHIiCs
JOJIKEH
yMeTh:

- HWCIOJIb30BaTh TEPMUHOJIOTHUIO MOACINPOBAHNUS;

- pabotats B cpene Blender;

- JIOKyMEHTHPOBATh Pe3yJbTaThl TPYAa U MPOCKTHOM JIEATEIbHOCTH;

- MPOEKTUPOBATh BUPTYAIbHBIC U peabHbIe OOBEKTHI U MPOIIECCHI;

- HCIOJbH30BaTh CUCTEMbI aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS;

- MOJENHPOBATH C UCIIOJIL30BAHUEM CPEJICTB MPOTPAMMHUPOBAHUS;

- BBIONHATH B 3D Macmitabe u mpaBmiibHOE 0POPMIICHUE TEXHHUECKUX PUCYHKOB
Y 3CKU30B pa3padaThiBAEMbIX 00OHEKTOB;

- TPaMOTHO TOJIb30BAaThCS TpaUUECKON JOKyMEHTAIIMEH U TEXHUKO-
TEXHOJIOTHYECKON HH(OopMaIeld, KOTOpbIe IPUMEHSIFOTCS TIPH pa3paboTKe,
CO3JaHWH Y SKCIUTyaTalliy Pa3IMIHBIX TEXHUYECKUX 00BEKTOB.

3HATh:

IMpaBuJIa, IPUCMBI U CPCACTBA KOMITO3UITUH
nepcaady purMa, IBUKCHUA U ITIOKOA;

nepenayy CHMMETPUM U ACHMMETPUHU B KOMITO3HIIHH.

B pe3yabTrare ocBoeHHMs Yy4eOHOH IMCHMIUIMHBI CTYIEHT [OJIKeH OBJIA/leTh
CJICAYOIMMH KOMIIETCHIIUSAMM

OK 1. Bribupars cmocoObl pemieHus 3agad MpoPECCHOHAIBHON JIESITEIIbHOCTH
MIPUMEHUTENBHO K PA3JIUYHBIM KOHTEKCTaM.

OK 2. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, AHAIN3Aa W HMHTEPIpPETALUN
uHpopmanuu, W HMHPOPMALMOHHBIE TEXHOJOTMM IS  BBIIOJHEHHS  3a7ad
po¢eCCUOHATIBHON JIeITEIbHOCTH.

OK 4. DddexTuBHO B3aMOICMCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.



OK 5. OcymecTBisATh yCTHYIO U TUCBMEHHYI0 KOMMYHHUKAIMIO HAa TOCYIAPCTBEHHOM
s3pike  Poccuiickoit  dexpepanyii ¢ y4eToM OCOOCHHOCTEH  COLIMAIBHOTO H
KYJIbTYPHOTO KOHTEKCTA.

OK 8. Hcnonb3oBaTh cpeactBa (U3MUECKOW KyJIbTYpPhl JUIsl COXpaHEHUS U
VKpEIUIeHUs]  3/I0pOBbsi B mpouecce MpodecCUOHANbHOW  JESITEIbHOCTH U
nojAJIep>KaHusi HEOOXOIMMOT0 YPOBHS (PU3NYECKON OATOTOBIEHHOCTH.

OK 9. Ilonb3oBaThcsi MpoPecCHOHANBHON JOKYMEHTAIMEW Ha TOCYIapCTBEHHOM U
WHOCTPAaHHOM SI3bIKaXx.

[TK. 1.2. [IpoBoauTh NpEeANPOEKTHBIN aHAIHU3 JJI Pa3pad0TKH AU3aiH-TIPOEKTOB

[IK 1.3. OcymecTBasiTh MpPOLECC TU3AWHEPCKOTO MPOCKTUPOBAHUS C MPUMEHEHHEM
CHEUATN3MPOBAHHBIX KOMITBIOTEPHBIX IMPOTrpaMM

O nmnpoBeleHHM TMPAKTUYECKOM pabOThl  0OydYaroImMMCs  COOOIIaeTcs
3a0J7arOBpEMEHHO: KOTJa MPEJACTOUT MpaKkThdeckas padoTa, KaKue BOIPOCH HYKHO
MOBTOPUTh, YTOOBLI €€ BHINOJHUTH. [IpocmaTpuBatoTcs 3aaHusi, OTOBAPUBAETCS €€
0o0BeM U BpeMmsi BbINOJIHEHUs. KpuTepun OleHKH co0OIaloTCs mepe]] BBIMOTHEHUEM
KQKJI0M MPaKTHYECKOU pabOTHI.

[lepen BhIMOTHEHUEM TIPAKTUYECKON PabOTHI MOBTOPSIOTCS MPaBHIIa TEXHUKH
0€30MacHOCTH.

Kpurtepuu onieHKH pe3yJbTATOB NPAKTHYECKOH Pa0OTHI CTY/I€HTOB:

® YpPOBEHb OCBOCHMS CTYJEHTOM Y4E€OHOro MaTepuaa;

® yMEHHUE CTYJEHTa UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MIPU BBINOJIHEHUU
MPaKTUYECKUX 3a/1a4;

e c(HopMUPOBAHHOCTH OOIIEYUEOHBIX YMCHUIA;

e 000OCHOBaHHOCTH M YETKOCTh MU3JIOKCHHS OTBETA;

® YETKOE U MPaBWIHHOE BBHIMIOJHEHUE 3a/JaHUI.

Kpurepun onieHKu pe3ysbTaTOB MPAKTUIECKON pabOThl 00yJaronuXcsi:

Ouenka Kpurepun

OueHKy «OTIUYHO» 3aCTy’KUBAET 00ydaroIuiics, 0OHapyKUBIINI
«OTIMYHO» | BCECTOPOHHUE, CUCTEMATUUYECKUE U TITyOOKHE 3HAHUS
TEOPETUYECKOI0 MaTepuaa, B COOTBETCTBUU € TPEOOBAHUAMHU
npogeccuoHaIbHON 00pa30BaTENbHON POrpaMMBl,
BBITNOJHUBILNHN OJHOCTBIO MPAKTUYECKYIO (71a00paTOPHYIO)
paboty. JlonmyckaroTcsi eIMHUYHbIE HECYIIIECTBEHHbIE OIIMOKH,
CaMOCTOSATEJIbHO UCIPABJICHHBIE CTYIEHTOM.

O1eHKy «XOpOIIO» 3aCiIyKMBAaeT 00y4aromuics, OOHAPYKUBIIUN
«Xopouio» | MOJIHOE 3HaHWE ITPOTPAMMHOI0 MaTeprala, yMEIONN
II0JIb30BATHCS HOPMATUBHOM U CIIPABOYHON JTOKYMEHTALIUEH,
YCHEIIHO BBITOJIHUBILIHMMA MPEAYCMOTPEHHBIE MPAKTUUECKHE
3aJlaHusl, JOMYCTUBIIUNA HETOUHOCTHU ITPH BBINOJIHEHUU




MpaKkTU4YecKor padoThl. JloMmycKaroTCs OTAEIbHBIE
HECYIIECTBEHHbIE OIIMOKH, NCIPABIIEHHBIE CTYIEHTOM MOCIIE
yYKa3aHUs Ha HUX.

O1neHKy «yJOBJIETBOPUTEIHHOY 3aCITyKMBAET 00yUJarOIIHACs,

«Y 1OBJETBOpU | OOHAPY’KUBIIHIA HETIOIHBIC 3HAHUS MPOrPaMMHOI0 MaTepuaia, HO
TEJIbHO» YMEIOLINN MO0JIb30BaThCSI HOPMATUBHOW U CIIPABOYHOU
JOKYMEHTAIMeH, TOMyCTUBIINNA OIIMOKHY B BBIMOJTHEHUN
PaKTHUECKOM paboThl. [lomyckatoTcs OTeIbHbIE CYIIECTBEHHbIE
OLIMOKH, UCIIPABJIICHHBIE C MOMOIILIO IPETOAaBATEIIS.
OueHka «HeyIOBIETBOPUTEIBLHOY» BBICTABIIACTCA 00yYaroleMycs,
«HeynoBneTBo | umeromeMy npoOesibl B 3HaHUSIX TPOrPaMMHOr0 MaTepuaa mno
PUTEIBHO» npodeccuoHanbHON 00pa30BaTEIbLHON MporpaMme,

AOIMYCTUBHIEMY CYIICCTBCHHBIC OIIMOKH B BBIIIOJIHEHHH
MNPaKTHICCKUX Sa,llaHI/Iﬁ WJIY HE BHINOJHUBIIMN UX.




IlepeyeHb NPaKTHYECKUX 3AHATUHI

Tema

Koi-Bo
YacoB

| IIpaktuueckoe 3ansitue Ne 1

Hauvano pa6otsl. Komannnas nanens Kondurypaiusi BUTOBBIX OKOH.

[Tanenb ¢ KHOMKaMU YIIpaBJICHUS BUJOBBIMUA OKHAMU. Pe:KuMbI
otobpaxenus. Boienenue o6bekToB Tpanchopmaryin 00bEKTOB.
Cucrembl koopauHar. LlenTp npeodpazosanus. KnonupoBanue
00bekToB. MaccuBb1 00bekTOB. PaguanbHbiil MaccuB. 3epKaibHOE
otoOpaxeHue 00bekToB. [ pynmbl 00bekTOB. Ciiou. Enunuiibt

n3mepenus. Cetka koopauHart. [IpuBsizku. BeipaBHUBaHE 0OBEKTOB.

Komanaer Undo u Redo. ®aitnel. BHeapeHue B clieHy 00bEKTOB U3
npyrux MAX-daiinoB

10

| IIpakTuueckoe 3ansitue Ne 2

[Tapamerpuueckue u peaaktupyemMbie 00bekTbl. CocTaBHbIE
00BekThl. O0BekThI (hopm. [lomuronansHbie 00BEKTH. OOBEKTHI
ceTok besbe. NURBS-00bekThI. ICTOUHMKM CBETa U KAMEPBHI.
BcnomMorarenbHbie 00beKThl. OObeMHbIE AehOpMALIIH.
JlononHuTeNbHBbIE UHCTPYMEHTHI. CITOCOOBI CO3/1aHHS 0OBEKTOB
cueHbl. BBo1 3HaueHu mapamerpoB. VICIionbp30BaHNUE CETKH

10

| IIpaktnueckoe 3ansatue Ne 3

Compact Material Editor. Slate Material Editor. MaTepdetic
okHa Material Editor (PegakTop marepuanos). Mcronbp3oBanue
Material/Map Browser (OxHo BIOOpa MaTepuajoB U KapT).
Coznanue marepuana tumna Standard (Cranmapthsiii). Co3nanue
CJIOKHBIX MaTeprasioB: Co3qaHNe COCTABHBIX MaTEPHUATIOB
(Top/Bottom, Double Sided) Coznanue marepuana Blend
(CmemmBaemsiit). Coznanue marepuana Multi/Sub-Object
(MuorokomnoneHTHbI) U Raytrace (Tpaccupyemsriit) Coznanue
Martepuana Matte/Shadow (MaToBoe MOKPBITHE/TEHB ).
Hcnonb3oBanue TeKCTypHBIX KapT. [IpoerupoBanue ¢ moMouibo
moaudukaropa UVW Map (UVW-nipoekiiusi)

10

| IIpakTuueckoe 3anstue Ne 4

COSI[aHI/Ie AHUMaluu. Tema AHUMalH NIPEaoCTaBIIACTCA
npernogaBaTciicM NMHANBUAYAJIIbHO KAKAOMY CTYACHTY.

10

ITpaktrnueckoe 3ansitue Ne 5

10




Co3gaHne U HaCTpOWKa CTAaHAAPTHBIX UCTOYHUKOB cBeTa. Co3manue
U HacTpoika pOoTOMETpUUECKUX UCTOYHUKOB cBeTa. Co3nanue
ahdekxra o6beMHor0 ocBenieHus. Co3nanue teneit. Hactporika
napaMeTpoB TeHel. HaloxeHne TeKCTyp Ha ICTOYHHUKHY CBETa U Ha
TEHb.

| IIpakTuueckoe 3anstue Ne 6 10
Mento Rendering (Busyanuzarmust). Hactpoitku Bu3yanusarum.
[TapameTpsl coxpaneHus (aiiya n300paKeHU.
Hroro 60




IIpakTueckoe 3anaTue Ne 1

Tema: Hawano paGorsl B obOmactu 3D-Busyanuzauuu. KomaHgHas mnaHenb
Kondurypammst BumoBbIX OKOH. IlaHenh ¢ KHONMKAMH YIPABJICHHS BHJIOBBIMHU
okHamu. Pexxumbl otoOpaxkenus. Beinenenrne o0bekToB TpaHchopManuu 00bEKTOB.
Cucrembl koopauHat. LleHTp mpeoOpazoBanus. KimonupoBanue o6bekToB. MaccuBol
00bekTOB. PanmuanbHblii MaccuB. 3epkajibHOE OTOOpakeHHE OOBEKTOB. ['pymmbl
o0bekToB. Crnou. Enununbr um3mepenus. Cerka koopauHat. [IpuBsizku.
BripaBauBanne o0bekToB. Komannper Undo m Redo. daitnel. BHenpenue B ciieHy
00BeKTOB U3 Npyrux MAX-daiinos.

Henb: U3yunts nnpopmaoHHbIe pecypcehl s BBIMOIHEHUS paboT B obnactu 3D-
BU3yanu3anuu. HayuyuTecs mpaBUiIbHO HCIOIB30BaTh 00pa30BaTebHbIE,
MH(}OpMaALIMOHHbIE, UHCTPYMEHTAPHBIE PECYPCHI.

IIpuodperaembie yMeHHs U 3HAHUA:
1. 3nath dpunocodckue koHenuu nHbopmanuu u 3D- Bu3yanuzanuu;
2. 3HaTh noHATHs «Pexxumbl 0TOOpakeHus. Brienenue o0beKTOB
Tpanchopmanyu 0GBEKTOBY;
3. OcBouts noustusa «Cnou. Equnuiisl uamepenusi. CeTka KoopAUHaT.
[TpuBsizku. BeipaBHUBaHUE 0OBEKTOBY;
4. Otpaborars npumepsl komana Undo u Redo. daiinel. Bueapenue B cuieny
00BeKTOB U3 Npyrux MAX-¢aiinos;
5. 3HaTh NOHATHUA MPOEKT 00bekTa 3D-BU3yanu3anuu.
Hopma Bpemenu: 10 gac
Y4eOHo-MeTOANYECKOE OCHALIleHHEe Pado4yero MecTa: padouee MECTO yJallerocs
ob0opynoBanHoe I1K, cnenuanbHbIMU JTULEH3UOHHBIMU POrPaMMaMH,
JUTEPATYPHBIMU UCTOYHUKAMHU, CPEICTBAMHU TEXHUKHU O€30MaCHOCTH, OXPaHbl TPYIa.
KoHTpoJsbHbIE BONIPOCHI:
1) Kakue undopmanronnsie pecypcsl s 3D-Bu3yanu3anun Bl 3HaeTe?
2) [lepeunciure 06pa3oBaTeNbHBIE PECYPCHI.

Xoa padoThl

B npodeccuro Bu3yanuzaTopa BXOIUT: CO3/IaHUE TIOMEIICHUS, 3arpy3Ka
TOTOBBIX MOJIEJIEH, CO3JaHUE PEATUCTUYHBIX MAaTEPUAIIOB, KOMITO3ULIMS KaJpa U
ocselienre. Kpome Toro, cenaiuct JOJMKEH YMETh 00padaThIBaTh PEHAEPHI B
Photoshop, npe3eHTOBaTh MPOEKTHI, OOIIATHCS C KIMEHTAMU U JI€JaTh TOTOBBIE
MaKeTBhl.

EcTb detbipe popMbl mogauu au3aiiHa:

DCKU3, HAPUCOBAHHBIN OT PYKH.

Komnax-mynbopn (B Photoshop).

Ockusznas 3D-Busyanuzanus (B mporpamme SketchUP).
dortopeanuctuyHas Buzyanusanus (Blender).

el



Cnoco0b1 BU3yaIu3aluy HHTEpbepa

ICKU3HBIN c110Cc00:

JlenaeTcs HECKOJIBKO PUCYHKOB KBAPTUPHI C Pa3IMYHBIX pakypcoB. Kak
MpaBUIIO, TO LIBETHOM ICKU3, NAIOIIMMA TOCTATOYHO JIOCTOBEPHOE U300pakeHUE
pesynbTara Iu3aiiH-npoekTa. Jlenaercsa qu3ailHepoM UHTEPbEpa UM COBMECTHO C
HUM.

Konnax:

bepyT xxypHalibHbIE BBIPE3KU JTUOO0 BCTABKU U3 KOMITBIOTEPHBIX KAaTaJoOroB U
COOMPAIOT UX B OJJHO M300paxkeHHe aqu3aiiHa MHTepbepa. B kauecTBe TaKOBBIX MOTYT
MOCITY>KUTh KOMIIOHEHTHI JIEKOpa U Me0Oesb, K KOTOPBIM MPUKPEIUISIETCS IBETOBAs
najnuTpa Iud0 OTJENbHBIE KAPTUHKH, CITyXalllie AJIs epeaud aTMOC(ephbl.

TpexmepHasi BU3yanau3anus:

Merton, nosb3yrouuiicss HauboJIblel nonyiasipHocThIo. Ellle ogHuM ero
Ha3BaHUEM sBIsieTCs «poTopeanucThuunbiiy. [log 3Tum nogpasymenaercs 00beMHOE
3D-u3o0paxkeHue onpeAesIeHHOrO MPOCTPAHCTBA € MOJIHOCTHIO MPOPUCOBAHHBIMU
JETAISAMH, OTPAKEHHBIMU TEKCTYPaMHU U COOIMIOJEHHBIMH MPONOPUHUSIMH.

3D-Bu3yanuzaTop He 00s3aH YMETh YEPTUTh U PUCOBATH BPYUHYIO, TOTOMY Ha
MIEPBBIN MJIaH BBIXOJUT BJIaJICHUE MPOrpaMMaMH, YTO CYIIECTBEHHO YIIPOLIAET
BBITIOJIHEHUE PEHCPUHTA.

[TocToOpaboTka B paboTe BU3yann3aTopa *enarelibHa, HO TOXKE He 00s3aTenbHa.

3D MAX — 3T0 OCHOBHAs1 porpamma Jijisi MOAEIUPOBaHus, B HeW co3naercs 3D-
MO/IEJIb TPOEKTa UHTEPbEPA WIIH SKCTEPhEPA, a TAKKE HACTPAUBAETCS CBET.
AutoCAD — B 3TOM nporpamMme CO3Jar0TCS YEPTEKHU IPOEKTOB 110 UHTEPHEPY,
apXUTEKType U JanamadTy, nocie yero umnoptupytorca B 3D MAX B popmate
DWG, nanee BbICTpanBaeTCsl BECh MPOEKT 10 TIJIAHY.
ArchiCAD — B gaHHOM nporpaMme MOXHO CO3JaTh MOMEIIEHHUE 10 pa3MepaM ¢
IIPOEMAMM ISl ABEPEN U OKOH.
Photoshop — o0s3aTenbHast mporpaMma Jijisi CO3AaHMs BCETO 1MKIIa BU3yalld3allii,
B HEM CO37aI0TCA TEKCTYPhI, MaCKH, 00pabaThIBAE€TCs HTOTOBBIE N300paKEHUS U TaK
naiee.
Pixplant — cpencTBo TreHepanuu OECIIOBHBIX TEKCTYP JUISl IITYKAaTypKH, TKAaHEH,
OeroHa u Tak ganee. [Iporpamma ygo0Ha TeM, 4TO CO3/1aHUE TEKCTYPHI 3aiiMeT
MUHYTY.
[TomuMoO 3TUX TpOrpaMm, HEOOXOAMMO BiIaJIeTh HekoTopbiMU hard skills, a uMenHO
YMETh CO37aBaTh BbICOKONOJMIOHAJIbHOE MOAeJIMPOBAHUE — 3TO TaKOM crioco0
co3aaHusl OOBEMHBIX U300paKEHUI HA MHOTOYTOJIbHBIX MMOBEPXHOCTAX. BaxkHo U
«1mocTo0padaThIBaTh) 00BEKTHI, TO €CTh 100ABIATH UM peanucTuyHocTu. Kpome
TOI'0, BaM NPEICTONT HAYYUTHCH TEXHOJIOTHH AaHUMAIMH NEePCOHAKeN H
00bEeKTOB TaKKe I yCuJIeHUs 3P peKTa peaabHOCTH IPOEKTa.
ITnazunwt onsa 3D euszyanuzayuu

V-Ray — camblil NONyJISPHBIN IUIATMH I CO3JaHUS PEATIbHOM Cpebl, KOHEUHBIE
M300paKEHUS MPAKTHYECKH HE OTJIIMYAIOTCS OT HacTosen gpororpaduu.



MultiScatter — 3TOT MIaruH CO34a€T PEATUCTUYHYIO IPUPOY, TEHEPUPYET
HEO0OXOIMMBbIE JIJIsl €CTECTBEHHOCTH M300paxeHus O0OBEKTHI: JIEPEBbs, TPABY,
JIMCTHS, IBETHI U TaK JaJee.

SnowFlow — mniaruH Hy>KeH JJ1s1 CO3/IaHusI 3MMHET0 BPEMEHU TOJ1a.

Grow Lvy — reneparop mmoma. [Ipu 3ToM 0JHUM KJIMKOM MBIIIKH TUTIOII]
HaYMHAET OOBUBATH MOJIETb.

GradientEdge — nnaru 115 co3aHus TpaJiIM€HTa Ha BblJeaeHuH. biarogaps
ATOMY CITOCOOY MOKHO CO3/1aBaTh IPs3b MO KPasiM JIOPOXKEK, MOJIOCHI HAa IOporax u
Jpyrue He0OXOUMBIE JIJISl PEATUCTUYHOCTH KaPTHUHKH JCTAIIH.

Terrain — BripaBHUBAET CETKY T€OMETPHH.

Cleaner MAX — niporpaMma JJisi OYUCTKH 3CKHU3a OT JIUILIHETO.
[Ipu sTOM AJ1s1 TOTO, UTOOBI PpAabOTATh HA BHILIEIIEPEUUCIECHHBIX IPOrpaMMax
HEO0OXO0IMMO HaJIMYue MOITHOTO KoMMbioTepa. CrenuanucTbl PEKOMEHIYIOT
KOMIIBIOTEPHI CO CICAYIOIINMU XapaKTEPUCTUKAMU: MPOIECCOp OT & sizep, 00beM
orepaTMBHOM NamMATu He MeHblue 16 10, Buneokapta (cemeiictBa NVidia GTX unu
RTX). Onnako M0oxHO 000HTHCH U 00JIee TPOCTON BUACOKAPTOM, YUUTHIBAS UX
BBICOKYIO CTOUMOCTb.

IIpakTueckoe 3anaTue Ne 2

Tema: Ilapamerpuueckue u penaktupyemble 0O0bEeKTbl. COCTaBHBIE OOBEKTHI.
O0bexTer  (opm. I[lomuronanbusie 00bekTh. OO0BekTH ceTok bespe. NURBS-
0o0bekThl. VMcTounuku cBera W kKamepsl. BemomoratenbHble 00bekThl. OObEMHBIE
aepopmaruu. JlomomHUTENbHbIE HHCTPYMEHTHI. CrocoObl co3gaHus OOBEKTOB
cueHsl. BBox 3Hadenmii mapamerpoB. lMcmonbp3oBanue cetku. WMHpopmanmoHHOE
npaBo M Oe3omacHOCTh. JIMLeH3MOHHOE mporpammHoe oOecrieyeHue. OTKpBIThIE
JULEH3UU.

Heab: M3yunts mnpaBoBble OCHOBBI MH(pOpManuMoHHOW Oe3onacHocTd. HayuuThes
NpPaBUIBHO MCIOJb30BaTh HWHCTPYMEHTApuUi it co3laHus o0bekToB  3D-
BHU3yaIU3aLNH .

IIpuoOperaemble yMEeHHUS U 3HAHUA:

1. 3Harh JIMIIEH3UOHHBIE POTPAMMBI B OTpaciu 3D-Bu3yanu3aiui.

2. 3HaTh MapaMeTpUuecKHe WU peaakTupyemble 00BeKThl 3D-Bu3yanuzanuu.
CocraBubie 00bekThl. OOBeKTH (hopm. [lomuronanbupie 00beKTH. OOBEKTHI
ceTok beswe. cpenctBa m crocoObl 3amMThl WH(POPMAIUK B KOMIBIOTEPHBIX
CeTsIX, OCHOBHBIE METO bl UG POBAHUS JAaHHBIX.

3. OcBoutrb 00bekThl ceTOoK bezbe. NURBS-00bekThl. OCHOBHBIE MPaBOBBIE
acrekThl HHGOPMAIMOHHON O€30MaCHOCTH

4. IlpuMeHAT, B NPAKTUYECKOM AEATEIBbHOCTH VICTOUHHMKM CBETa M KaMEPBL.
Bcnomorarenbhbie 00beKThl. OObeMHbIE AehOpMALIIH.

5. OcBoOUTH JTONOJHUTEIbHBIE MHCTPYMEHTHI MPHU BBIMTOJIHEHUH paboT mo 3D-
BHU3yaIU3alNU

6. YMeThb MCHONB30BaTh MHGOPMAIIMOHHBIE PECYPCHI OOIIECTBA C COOIIOICHUEM
COOTBETCTBYIOIIMX IIPABOBBIX U 3THUECKUX HOPM.

7. YMeTh NIPUMEHSATHh MEPHhI 3alIUThI TUYHON nHbopmaruu Ha [1K.
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8. YMeTp mpUMEHATh OpocTedlIne Kpunrtorpapuueckue mHU@Ppbl (B ydyeOHOM
pEeXUME).

Hopma Bpemenu: 10 gyacos
Y4eOHo-MeTOAUYECKOE OCHAlIleHHe padouyero Mecra: paboyee MECTO y4Yallerocs
obopynoBanHoe 11K, CHeUalbHbIMM  JIMLIEH3UOHHBIMU IporpamMmamu,
JUTEPATYPHBIMU UCTOUYHUKAMHU, CPEJACTBAMU TEXHUKH O€30IaCHOCTH, OXPaHbl TpyAa.
KoHTpoJibHbIE BONIPOCHI:
1) Kakue nmapameTrpuueckue u peaktupyembie 00beKThl Bol 3HaeTe?
2) Kakue Bo3mMoxkHOCTH ceTOK be3be Bri 3Haere?
3) Kakue Bbl ocBOMIM TONOMHUTENbHbIE HHCTPYMEHTHI NPU BBIMOJIHEHUU PaboT 10
3D-Busyanuzanuu?

Xoa padoTbI

Mactepa 3D-Buszyan3anuy MOTYT CHEIUATIM3UPOBATHCS 110 CAMBIM Pa3HbIM
HaIpaBJIEHUSM, U C BBIOOPOM CJIeyEeT ONMPEEIUTHCS C CAMOT0 Hayaja, 4TOObl 3HATh,
KaKu€ UMEHHO HABBIKU IIPUTOASTCS B padoTe.

Ecnu, k npumMepy, Hy)kHO OyZIeT JenaTh apXUTeKTypHbie 3D-poeKThI, TO B
MEPBYIO ouepeb HEOOXOIMMO OTYYUTHCS B APXUTEKTYPHOM UHCTUTYTE WM
Kosuieske. Ecnu ke Bl 3aHuMaeTech otorpadueit, To 3€Ch IOMOIHUTEIHLHOE
oOydeHue He moTpedyeTcs.

Yro6s1 Bamu 3D-mMo1e7u 1107Ty4aauch MaKCUMAIbHO PEATMCTUYHBIMU, HYKHO
OyIeT HayYUThCS MOJTH30BATHCSA TPAPUICCKUMHU PETAKTOPAMHA U CIICIIUATEHBIMHU
TEXHOJIOTUSMH.

Wtak, moHago0UTCs U3YUUTh CIIETyIOLIEE:

paboty rpaduuecKux pelakToOpoB;

BBICOKOTIOJIMTOHAJILHOE MOJIeIupoBaHue (3To korjaa 3D-kapTuHKa npoenupyercs Ha
MOBEPXHOCTU MHOTOYTOJIbHOU (DOPMBI);

npoiiecc mocToopadoTku (HamoxeHue crnerndGdEKToB ¢ HeNblo TpUAaHus 00JIbIIICH

3 PEeKTHOCTH CMOICTUPOBAHHBIM O0OBEKTAM U CIIEHAM);

aHUMAIMOHHBIE TEXHOJIOTHH, MTO3BOJISIONINE CO3/JaBATh MAKCUMAIBHO PEaTUCTUYHbIE
aHUMUPOBAHHBIE OOBEKTHI;

O2UKUHT (TaK Ha3bIBAEMOE «3aleKaHue», COXpaHeHHe 00beKTOB). biiarompaps nanHoit
TEXHOJIOTHH PE3yJIbTAT MOJIyyaeTcs elle Ooyee peaqTucTUUHbIM;

paboTy ¢ TEKCTypamu, TO €CTh, HaJIOXKeHHUE Ha 3D-00BEKT JONOTHUTETbHBIX
n300pakeHuii, oToOpaxaronmx GakTypy pa3HbIX MaTepHaoB (IepeBa, TKaHHU,
CTeKJa U T.IL.).

Yro0Osl B TaHHOM Npodeccuu BCE MOMy4yanoch JeHCTBUTEIBHO KIACCHO, HA BBICOKOM
YPOBHE, HEOOXOAMMO UMETh TEXHUYECKUI CKIIaJl yMa U ONPeIeTICHHbIE
XY/J10°KECTBEHHbIE HAKIIOHHOCTH.

BoT kakuMu JIMUHBIMU KaueCTBaMHU JIOJKEH o0nafaTh Oyaymui 3D-Bu3yanu3aTop:
MMETh MTPOCTPAHCTBEHHOE BOOOpakeHHE, MPECTABIATh ceOe MPOEKT elle 10 Havasa
€ro peau3aluy;

KpEaTHUBUTb, YyBCTBOBATh COYETAEMOCTb OTTEHKOB, TEKCTYP, YMETh MOJIb30BATHCS
BO3MO>KHOCTSIMHU OCBELICHMS, IOHUMAaTh, YTO BOOOIIE B OJTHOM IPOEKTE COBMECTUMO,
a 4TO — HET;
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YMETb KOHIEHTPUPOBATHCS, BEAb NPUAETCA MHOTO BPEMEHHU ITPOBOAUTD CHJIA 32
KOMITBIOTEPOM, TIOJI0NTY 00padaThiBas OJHY 3a APYroil MHOKECTBO JETaJIECH;

OBITh 1€y CTPEMIICHHBIM, BE/Ib HEIPEMEHHO MOSBSATCS MTPOEKTHI, paboTa Haj
KOTOPBIMH 3aIMET HE OJIMH MECHILL, U TYT BaKHO JO KOHIA COXPAHITh U3HAYAIBHYIO
3aMHTEPECOBAHHOCTD;

00Ja1aTh YCUTUMBOCTHIO U TEPIIETMBOCTHIO. BhIBaeT Takoe, YTO BBl HE OJIMH Yac
MOTPATUIIU Ha MOJ00P HYKHOTO OTTEHKA, a 3aKa34yMK «3abpakoBam». U Toraa
MPUJIETCS AeIaTh 3aHOBO;

MOHUMATh, YTO TAKOE KOMaHAHBINA MOAXO0 K pad0Te, yMETh BHICTPANBATh
MPOAYKTUBHOE B3aUMOJICUCTBUE C APYTUMH WIEHAMU TPYIIIIbI,

MMETb NPEICTABICHUE O KIMEHTOOPUEHTUPOBAHHOCTH, YMETh CIIyIIaTh 3aKa34HKa,
MOHUMATh €r0 MOXKEIAHUS U B TO K€ BpEeMs HU3JIaratb COOCTBEHHYIO TOUKY 3PEHUS.

O nuuen3upoBanHbIxX nporpammax ais IK:

B cooTBeTCTBHMU ¢ JAUIEH3MOHHBIM COTJAIIEHUEM Pa3paOOTUYUKHU MPOrPaAMMBbI
rapaHTUPYIOT €€ HOpMaJIbHOE (YHKIIMOHUPOBAHUE B OMPEACIICHHOM OMeparimOHHOM
CUCTEeME€ U HECYyT 3a J3TO OTBETCTBEHHOCTh. JIMIIEH3MOHHBIE MPOTPAMMBI
pa3pabOTYMKU OOBIYHO TPOJIAIOT B KOPOOOUHBIX IUCTpuOyTHMBax. B kopobOouke
HaxonsaTrcs CD-gucku, ¢ KOTOPBIX MPOM3BOAMTCS YCTAaHOBKA MPOTPaMMBbI  Ha
KOMITBIOTEPHI  TOJIb30BATENEH, M PYKOBOJCTBO TIOJIb30BaTelie MO pabore ¢
nporpamMmoii. J[OBOJIBHO HYacTO pa3pabOTUMKH MPEAOCTABISAIOT CYIIECTBEHHBIC
CKUJKH TIpU TOKYIKE JHIICH3UA Ha HCIOJIb30BAHUM MPOTpaMMbl Ha OOJIBIIOM
KOJIMYECTBE KOMITBIOTEPOB WJIH YICOHBIX 3aBE/ICHUSX.

Yci0BHO OecryIaTHBIE IPOTPAMMBI:

Hekoropsle ¢pupmbl pa3pabOTUUKK IPOrPaMMHOI0 OO€CIeYeHusl MpeiararoT
M0JIb30BATEJISIM YCJIIOBHO O€CIIATHBIC MPOTPAMMBI B LEJSAX PEKIIAMbI U MTPOABUKEHUS
Ha pbIHOK. [losib30BaTento mpeaocTaBisieTcsl BEPCUsS MPOrpaMMbl C ONPEAEIEHHBIM
CPOKOM JIeMCTBUA (TIOCJI€ HCTEUCHMS YKA3aHHOTO CpoKa JEWCTBUS IPOTrpaMMBbl
npeKpamiaer padorarb, €ciu 3a He€ He Oblia NpoM3BeAeHa OIjlaTa) WM Bepcus
MpPOrpaMMbl C OTrPAaHUYEHHBIMU (DYHKIIMOHAJIILHBIMU BO3MOXKHOCTAMH (B cllydae
OILIATHI MOJIH30BATEII0 COOOIIAETCS KO, BKIIOYAIONUN BCe (DYHKIIMH MPOTPAMMBI).

CB0001HO pacnpocTpaHsieMble POrPAMMBI.

MHorue mnpou3BOAUTENN MPOTPAMMHOTO O0OECIIEUEeHUS M KOMIIBIOTEPHOTO
00OpyZIOBaHUSI 3aMHTEPECOBAHBl B IMMPOKOM OECIUIATHOM pPacnpOCTpaHEHUU
MIPOTPAMMHOTO OOECTICYCHUSI.

[IpousBoauTenn TporpaMMHOr0 OOECTIEUCHUS PETYIISIPHO BBIMTYCKAIOT MAKETHI
OOHOBJICHUI JUIEH3UOHHBIX mporpamM. VX cBoeBpeMeHHasi yCTAaHOBKA - OJHO M3
OCHOBHBIX CPEJCTB 3aIUTHI MNEPCOHATBHOTO KOMIbIOTEPA (OCOOEHHO 3TO KacaeTcs
AHTUBUPYCHBIX Mporpamm). JleragpHble MOJI30BATEINW OMNEPATUBHO M OECIUIATHO
MOJIyYaroT BCE BhIIIEANINE OOHOBIIECHUS.

[IpuoOpeTasi HEMUUEH3MOHHOM MporpaMmHoe oOecrieyeHue, Bbl puckyere:
aJIMUHUCTPATUBHAs OTBETCTBEHHOCTh 3a HapylIeHUE aBTOpPCKuX ImpaB. CoriacHo
cratbu 7.12 KOAII P® 1, BBO3, mpojaxka, ciadya B IMPOKAT WJIM MHOE HE3aKOHHOE
MCIIOJIb30BAaHUE JK3EMILISIPOB MPOU3BEICHUN WM (POHOTPAMM B IEISAX U3BJICUEHUS
JI0X0/1a B CIydasX, €CJIM SK3EeMIUISIPbl MPOU3BEICHUN WM (POHOTPAMM SIBIISIIOTCS
KOHTpadaKTHBIMU:  BJIEYET HAJOXKEHHE aJMUHHUCTPATUBHOTO ImTpada: Ha
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topuguueckux ui - ot 300 mo 400 MPOT c¢ koH¢uckanueil KOHTpadakTHBIX
AK3EMIUISIPOB, TPOU3BEACHUN U (POHOIPAMM, & TAK)KE MAaTEpUAIOB U 000PYI0BaHUA,
UCIIOJIB3YEMBIX 11 WX BOCIPOMU3BENCHMS, W HWHBIX OpPYOUH COBEpILIEHUS
aJIMUHUCTPATUBHOTO MPAaBOHAPYLIEHUS; a TAKXKE YroJIOBHAs OTBETCTBEHHOCThH 3a
HapyleHue aBTopckux mnpan. CornacHo cratbu 146 YK P® (uyactes 2), He3aKOHHOE
UCIOJIb30BaHNE OOBEKTOB ABTOPCKOIO IpaBa WJIM CMEXHBIX IIpaB, a pPaBHO
npuoOpeTeHne, XpaHeHe, NepeBo3ka KOHTPa(aKTHBIX 3K3EMIUIIPOB MPOU3BEACHUN
Wi (GOHOIpaMM B LIEJSAX COBITA, COBEPILICHHBIE B KPYITHOM pa3Mepe, HaKa3bIBatOTCs
mrpadom B pazmepe ot 200 g0 400 MPOT unu B pazmepe 3apaOOTHOM IJIaThl UITU
MHOTO J0XO0/1a, OCYXKJEHHOIO 3a IEepUOJ OT ABYX JO YEThIPEX MECALEB, MO0
obs3aTenbHBIMH padoTamu Ha cpok oT 180 g0 240 gacos, TUOO JUIIICHUEM CBOOOIBI
Ha CPOK JI0 JIBYX JIET.

®opmMa OTYETHOCTH:

[IucbMeHHBIE OTBETHI HAa BOIIPOCHI B TETPAJIN, KOHCIIEKT, TPEAOCTABIEHUE YaCTH 110
paboTel 3D-BU3yanu3anuu B 3JIEKTPOHHOM BHUJE.

IIpakTueckoe 3ansaTue Ne 3

Tema: Compact Material Editor. Slate Material Editor. HWurtepdeiic okHa
Material Editor (Pemaktop marepuanos). Mcnonb3oBanue Material/Map Browser
(Oxno BwIOOpa MartepuanoB u kapt). Cosmanume wMarepuana tumna Standard
(Cranpaptubiii). Co3gaHue  ClIOXKHBIX — MarepuanoB: (Co3gaHMe  COCTaBHBIX
marepuasioB  (Top/Bottom, Double Sided) Co3manme wmarepuana Blend
(CmemmuBaemsiit). Cozmanue marepuana Multi/Sub-Object (MHOTOKOMIIOHEHTHBIN) U
Raytrace (Tpaccupyemsiii) Co3nanue w™arepuana Matte/Shadow (MatoBoe
MOKPBITHE/TeHB). VICTOMb30BaHNE TEKCTYpHBIX KapT. [IpoenupoBaHue ¢ MOMOIIBIO
moaudpukaropa UVW Map (UVW-nipoexuus).

Heab: OcBOUTH pa3NUYHbBIE MOIXOABI K BBIMOIHEHUIO padboT B 3D-Bu3yanu3aiuu.
IIpuoGperaemble yMeHHUs U 3HAHUA:

1. 3nath cymHocTh Compact Material Editor. Slate Material Editor;

2. 3uarb ompenenenue Material/Map Browser (OkxHO BhiOOpa MaTepuanoB H
kapt). Co3nanue matepuana tuna Standard (CtangapTHbIN);

3. OcBouTh co3aHue CIOKHBIX MaTepuanoB: Co3gaHHe COCTABHBIX MAaTEpHAJIOB
(Top/Bottom, Double Sided) Coznanne marepuana Blend (CmemmBaembiii).

4. AmnpoOupoBaTh ¥  OCBOMTH co3fgaHue Martepuasia  Multi/Sub-Object
(MuorokomnonenTtHbiii) u Raytrace (Tpaccupyemsiit) . Co3zmanue matepuana
Matte/Shadow (MaroBoe OKpBITHE/TEHB ).

5. YMeTh BBINOJNHATh HCIOJIB30BaHWE TEKCTYpHBIX KapT. [IpoenmpoBanme c
nomorisio Mmoaudukaropa UVW Map (UVW-npoekius).

Hopma Bpemenn: 10 gacos.

YuyeOHO-MeToANYeCKOe OCHALIeHHEe padouyero Mecra: padoyee MECTO ydallerocs
o0opynoBanHoe IIK, cnenuanbHbIMUA JTULIEH3MOHHBIMU IIPOrPaMMaMH,
JUTEPATYPHBIMU UCTOYHUKAMH, CPEICTBAMHU TEXHUKU O€30MaCHOCTH, OXPaHbl TPYa.
KoHnTpoJsbHbIe BONIPOCHI:
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1) Kakue nunctpyMeHThl 1 MeTo bl paboThl Material/Map Browser (OxHoO BpIOOpa
MartepuaiioB u kapt). Co3znanue marepuana tuna Standard (CtangapTHsiil) Bel
3HaeTe?

2) Kakwme moaxoxwsl misi Multi/Sub-Object (MHorokommnoHeHTHbIN) W Raytrace

(Tpaccupyewmsiit) . Coznanue matepuana Matte/Shadow (MaTtoBoe MOKpbITHE/TEHD)?

Xoa padoTbi

Pasnbie marepuainbl Ha ogHOM 00BekTe B Blender.

B Xu3HM TOCTOSSHHO BCTPEYAIOTCA NPEAMET, KOTOPBIE COCTOST Cpa3zy H3
HECKOJIBKMX I[BETOB WM Jaxe wmarepuanoB. OObIYHO, MaTepHall MPUMEHSETCS
IEJIMKOM Ha BeCh 00beKkT. Ho B mporpamMmMe MOKHO HAaWTH MHCTPYMEHTHI, KOTOPbHIE
MO3BOJIAIOT 0OOMTH TaKoe OrpaHUUYEHUE.

st Hayajia HY>KHO CO3/1aTh caMu MaTepuabl B
okHe Material Editor (ropstuas kiasuma M). Kak co3gaTe U HacTpouTh MaTepua
CoronaMtl B y3HaeTe u3 cratbu « OCHOBHbIE HACMPOUKU Mamepuaios». B maHHOM
npumepe OyJeT pacCMOTPEHO NPHUMEHEHHE 2X MaTepuajgoB C pa3Iu4yHbIMU
cBoiictBamu. Material #1 umeer cBolictBa oTpaxkenus (Reflection) u npenomnenus
(Refraction). K Material #2 noaxmtouens! kapThl 11BeTa (Diffuse color) u penseda
(Bump). YtoObl kapThl Jydilie pabotanu, Obul Mcnoib30BaH Moaudukarop UVW
Map. Ilocne co3nanus MaTepuaioB MOXKHO MEPEXOAUTh K HCIOIb30BAHUIO MX HA
oO0BEeKTE.

1. Bvidenenue nonuconos

Camblif TIpoCTOM CHOCOO HAHECTHM HECKOJIBKO MAaTepuajoB Ha OOBEKT —
BbIIeJIeHHe MOJUroHoB. Kakaplii Marepuan MOKHO HAHOCUTH Ha BBIJICJICHHBIE BO
BpeMs pEAAKTUPOBAHUS MOJIUTOHBI. PaGotaer 3TO TOJIBKO
s Editable Poly, Editable Mesh u monuduxatopa Edit Mesh.

JIyist Ha3HaYeHMsI MaTepuasa Hy»KHO BBIJICIUTH MOJIUTOH, BBIOpaTh MaTepuai B
okHe Material Editor u no6aButs MaTepuan kHomkoi Assign Material to Selection.

[Ipu TakoM Ha3Ha4YeHHWE MaTepuayia, OOBEKT HE CTOUT DJKCIOPTUPOBATH.
Marepuan MOXET HE IEPEHECTUCH B JPYTUE CLIEHBI WU TPOTPAMMBbI.

2. Material ID

Meterial ID — 5T0 mapameTp NOJHMIOHOB, KOTOPHIA MOKHO YCTaHOBHUThH BO
BpeMsl UX penaktupoBaHusa. Craenatb 3TO MOXHO B JIOOOM HHCTPYMEHTE s
pEIaKTUPOBAHUS MOJINTOHOB (Editable Poly/Mesh/Patch u
moaudukaropsl Edit Poly/Mesh/Patch). Jlns ycranosku ID Matepuana HYXHO
nepeiitu B Polygon — Polygon: Material IDs. Ha3Banus Mory pasznudarbcs B
3aBUCUMOCTH OT UHCTPYMEHTA.

CHauvasia HY>KHO BBIOpaTh BCE IMOJUTOHBI, HA KOTOPBIX OyJEeT OJMHAKOBBIN
Marepuai. B okno Set ID Hy>xHo BBecTH umucio — ID marepuana, KOTOphIi Oyner
Ha3HaueH nojuroHaMm. Kaxxnomy HOBOMYy HaOOpy MOJUTOHOB (Ha KOTOPBIX OyneT
JeXaTh IPYyroil MaTepual) Hy>KHO Ha3HayaTh HOBOE uucio — ID.
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Korma Bcem mnomuronam Oyaer HasHaueH ID, HyxHO Oyaer nepeulTu
B Material Editor — Materials — General — Multi/Sub-Object. BuyTtpu 53Toro

Marepuana OyayT HaxoauTbea Tpadsl ¢ goctynHbiMu ID matepuanon. Kaxabiit
Marepuall MOJKII0YAaeTCs K ompenelieHHoW rpade, koTopas OyJeT NpucBauBaTh
Marepuan noiauronaM ¢ takum ke ID. C nmomomibto kHOmnkU Set Number MoxHO
ycTaHoBUTh unciio rpad. Add u Delete mpuGaBisitoT 1 yJansitoT COOTBETCTBEHHO IO
oJtHOM Tpade.

JlobGaBnsas HOBBIE Tpadbl, cpa3y ke Oyaer cosnaBarbes maTepuan Standard,
KOTOpBIN MOYHO IIPOCTO YIAJIUTh

Tenepp Kaxabli MaTepuana HY>KHO Ha3HauuTh B cBOw rpady. Bce rpager ¢ ID
MaTrepuaia UAyT MO MOPsAKY M coBnaaaroT ¢ ID, KoTopbie ObLIM yCTaHOBJIEHBI Ha
nonuronax. Ilocne coenunenuss marepuanoB c¢ Multi/Sub-Object HeoOxoaumo
N00aBUTh TOJYYMBIIMICS MyJlbTUMaTepuad Ha BBIIEIEHHBIM 0O0BEKT. i 3Toro
HYHO IPOCTO BBIJIENATh 00BEKT, BbIOpaTh Multi/Sub-Object u
HaxaTh Assign Material to Selection.

CTouT OTMETUTH, YTO TIPU U3MEHEHUU MaTepHalia BCE HOBbIE CBOMCTBa OyAyT
MEePEeHOCUTHCSI Ha OOBEKT B obOomx ciydasx. Omgnako padora ¢ Multi/Sub-Object
ynobHee u HajnexHee. [Ipu NMOBTOPHOM HAa3HAUYEHWU HA BbIJCIICHHBIE IMOJIMTOHbI
Marepuana, 100aBJIeHUE MOXKET MPou30uTH HeKoppekTHO. [Ipu ucnons3oBanuu 1D
takoro He mnpoucxoauT. Kpome Toro, Multi/Sub-Object wmoxHO 1€TKO
AKCIIOPTUPOBATh U MaTepHalibl coxpaHsarcs. Ho mus skcnopra dydiie MOAKI04YaTh
Matepuanbl Standard, a He yCTaHOBJIIEHHbIE BMECTE C CUCTEMOM PEHIEPUHTA.

IIpakTuyeckoe 3ansitue Ne 4

Tema: CO?)I[aHI/Ie AHUMaluH. Tema aHuMalnuun IpCeaoCTaBIIACTCA IMPCIIOAaBaATCICM
HHAWBUAYAJIBHO KAKIOMY CTYIACHTY.

Heab: Mmers npencraBieHue O CO3MaHUM aHUManuu. [IpUMEHWTH HAaBBIKM B
MpakTU4YeCcKoi padbote. ApoOupoBaTh HHCTpYMeHTapuii 3D-Bu3yanu3amum.
IIpuoGperaemble yMEeHUS U 3HAHUSA:

1. 3HaTh NPUHIUIIEI IPEACTABICHUS AaHUMAIIUH;

2. 3HaTh WHCTPYMEHTApuil W TPOrpaMMHOE OOecCleueHue [Jsi CO3JIaHMs

aHUMAalNH;

3. BBINOJHUTE TPAKTUUECKYIO YACTh Pa0OThI IO CO3/IAHUI0 AHUMAITUH;

4. 3HaTh NPUHUMUIIBI AaHUMALUK;
Hopma Bpemenn: 10 yacos.
Y4eOHo-MeTOAUYECKOE OCHANIlEHNEe Pado4yero MecTa: padouee MECTO y4allerocs
obopynoBanHoe [1K, cneruanbHbIMU JTUIIEH3MOHHBIMU MIPOrPaMMaMH,
JUTEPATYPHBIMU UCTOYHUKAMHU, CPEICTBAMHU TEXHUKHU O€30MaCHOCTH, OXPaHbI TPY/Ia.
KonTpoJibHBIE BONIPOCHI:
1) Kakue Buasl Bel 3HaeTe B anumanuu B 3D-Busyanuzanuu?
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2) Kakue criocoObl IpueMbl, METO/IbI BBITIOJHEHUS] aHUMaIuU B 3D-Bu3yanuzanuu
Br1 3HaeTe?
3) Uem oTiinyaeTcst BUbI aHUMALIMKM MEXIY CO00it?

Xox padoTsl

Kak cknaovieaemcs uena 3D anumayus?

JlaBaiiTe BMecTe pacIupsATh TPaHUIIBI Balllero OM3HECca, HHTPUTOBATh Bally
LIEJIEBYIO ayIUTOPUIO MPOTYKTOM, KOTOPBIH BbI Npeajiaraete. 31 aHUMaIus — 3TO
YHUKJIbHBIN UHCTPYMEHT, KOTOPBIN MPU TPaMOTHOM HCIIOJIb30BAHUU MOXKET
MIPUHECTH BaM OTJIMYHBIC TIOXObI. [ co3/1aHus KaueCTBEHHOM aHMMAIUH
3aKa34uKy HY>KHO MIPOyMaTh CIIEHAPHH, ITUTEIIBHOCT U OIO/KET, a OCTATBHOE —
3a 3D Maximum.

Jranbl cOopku 3D cueHsbl:

. ABTOpCKas 3a1yMKa

. [ToapoOHEbIH clieHapuii

. MopenupoBaHue 0ObEKTOB B CIICHE

. JleTanu3zanusi CMOJICIMPOBAHHBIX MPEIMETOB

. Hactpolika ciieHsl, kamep, CBETa U paKypcoB

. Buszyanuzaius Bcex 00bEKTOB CIICHBI

. ITpocuer Bcex kaapoB ¢ moMoilbio [TK

. COopka KaJpoB B €UHBIN KPACOUHBIN BUICOPSI

Komanga 3D Maximum ¢dopmupyer croumocts 3d aHUMaluu OYEHD
MPO3payvHo. 3ajiaBag  BONPOCHl O cTOUMOCTH 3d POJIMKOB, HAIlIM  KJIUEHTHI
00s3aTeNIbHO TMOJy4YaT 4YeTkuil oTtBeT. Kak u B m1000M Jene, ecTh Ompe/eeHHbIe
HIOAHCHI, KOTOpBIC BIMSIIOT Ha IIEHOOOpAa30BaHUE M KOTOPHIE MBI OTOBAPUBAEM C
KiueHToM. Mtak, rieHa ¢popMupyeTcst HICXO CO CAEAYIOIMUX (aKTOPOB:

l. AMUTENBHOCTH POJIHKA;

2. pa3mep Kaapa aHUMalluu;

3. KOJHMYECTBO UCIOJIb3YEMBIX MOJIECNICH, UX CI0KHOCTb;
4. HE0OXOIUMOCTb JIOMOJHUTEIHHON MOCTOOPAOOTKHY.

Co31anue aHUMAMOHHBIX POJIHKOB NOLIATOBO:

[TonpoGHee 0 nporiecce CO3/1aHus 3D BUJIEO: pabota
HaJ| aHUMalUed HaYMHAETCSl TOI/a, KOIZla Mbl YTBEPAWIA CLUEHAPHUM C 3aKa3YUKOM.
[Torom Hama koMmMaHAa co3jaeT 37 MOJEIM BCEX MpPeIMETOB, KOTOpble OyayT
UCIIONIB30BaThCs B poiuke. HapucoBaB OCHOBHBIE OOBEKTBI, MBI MEPEXOJUM K
MOJICJIUPOBAHUIO JIOMOJHUTENBHBIX JJIEMEHTOB, KOTOpBIE MPHIALYT 0COO0M
aTMoc(epHOCTH OyIylLIeMy POJIMKY, CAETIAI0T OKPYKEHHE IIIaBHOTO 3JIeMeHTa OoJiee
€CTECTBEHHBIM.

Cnenyrommii 3Tan — BU3yaldu3alusa, KO BCEM OOBEKTaM MPUKPEIUIIIOTCS
TEKCTYpBbI, T.€. MaTepUajIbl U3 KOTOPHIX OHU M3TOTOBJICHBI B PEAIbHON KW3HM. Jliis
HAC BaYKHO MPABUJIbHO PACCTaBUTh KaMephl, YTOOBI BHIFOJIHO CHIFPAJIO OCBEILICHUE U
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100aBWIIO KapTHHKE (OTOPEATMCTHYHOCTH. 3aTEM 3aTaeTCsl TPACKTOPHUS IBUKCHUS
IIEJI0T0 0OBEKTa M MO HEOOXOIUMOCTH OTICIBHBIX KOHCTPYKTUBHBIX DJIEMEHTOB, K
npuMepy TMepeMelIeHHe aBTOMOOWIS, KOTOpOEe OO0s3aTENbHO COMPOBOXKAACTCS
JIBMKEHUEM KOJIEC WJIM OOJIET 37aHUs, B KOTOPOM OTKPBIBAIOTCS OKHA, a BETEp
JIETOHBKO PACKaYMBAET THOJIb.

[Tocne ATOTO, BHICTABISAIOTCS KaMEPhl U PaKypchl, C KOTOPBIX OYIET BECTHUCH
BUPTyaJbHasl CheMKa. M HakoHEI HAUWHAETCS PEHJEpP Ha KOMIBIOTEpE BCEX paHee
YTBEPXKJICHHBIX KaJpOB. 3/1eCh 00s3aTEIHHO BBHICTABIISIETCS pa3pelieHre KapTUHOK U
ux (opmat. Korga pennep m3oOpakeHuii cienan, BcE€ coOupaeTcss B oauH Qaitn u
MOHTHUPYIOTCS posiuKH B 3d B yKa3aHHOM 3aKa3unkoM dopmare.

IIpakTueckoe 3anaTue Ne S

Tema: Co3manue W HacTpoMKa CTaHIAPTHBIX HCTOYHUKOB cBeTa. Co3gaHue u
HacTpolika (OTOMETpPUYECKUX MCTOYHHMKOB cBeTa. Cozmanue sddexra oOBEMHOTO
ocsemieHusa. Co3nanue teHel. Hactpoiika napameTpoB TeHeul. HanoxkeHue TEeKCTyp
Ha UCTOYHUKH CBETA U HA TE€Hb.

Heab: Hayuntscs co3aaBars U BBINOJIHATE HACTPOUKY CTAHAAPTHBIX UCTOYHUKOB
cBeTa, 00BEMHOTO OCBEIICHHUS, TAPAMETPOB TEHEM, TEKCTYp U T.1I.

IIpuoGperaemble yMEeHHUS U 3HAHUA:

1. 3HaTh HACTPOUMKY CTAaHJAPTHBIX UCTOYHUKOB CBETA.

2. YMeTh MNPHUMEHATh pa3IUYHblE METOABl JUISI CO3JaHUSd MW HACTPOUKH
(OTOMETPUYECKUX HCTOYHMKOB CB€Ta, co3naHusd 3P¢ekra 0o0BEMHOTO
OCBELLECHHSI.

Hopma Bpemenn: 10 gaca

Y4eOHo-MeTOAUYECKOE OCHALIlEHHE Pa0do4yero MecTa: padouee MECTO yyallerocs
obopynoBanHoe [1K, cniermaibHbIMU JUIIEH3MOHHBIMU ITPOTPaMMaMH,
JUTEPATYPHBIMU UCTOYHUKAMHU, CPEICTBAMHU TEXHUKHU O€30MaCHOCTH, OXPaHbl TPYa.
KoHTpoJibHbIE BONIPOCHI:

1) Kakue nacTpoiiku (OTOMETPUUYECKUX HCTOYHUKOB cBeTa Bri 3HaeTe?

2) Uto takoe «Co3nanue TeHel. Hactpoiika mapameTpoB TeHEN» ?

3) IIponeMOHCTpUPOBATH OCBOCHHE HAJIOKEHUS TEKCTYp HAa MUCTOYHUKHU CBETAa M Ha
TEHb.

Xoa padoTbI

Y10 HY’KHO 3HATH 00 OCBELIICHUN B TPEXMEPHOi rpadguke?

Coznanve peaMcTUYHOrO OCBEILIEHUS B CLIEHE - OJHA M3 CaMbIX OOJBLINX
npobsieM mpu pa3paboTke TpexmepHoil rpaduku. B peanpHOCTH Mamaronui ayd
CBETA MPETEPIIEBAET OIPOMHOE KOJHMYECTBO OTPAKECHHUIM U IMPEIOMIICHUH, O3TOMY
OYEHb pEJIKO MOXKHO BCTPETUTh pE3KHE, HE pa3MbIThie TeHU. Jlpyroe neno -
KOMITbIOTEpHAst rpaduka. 37eCh KOJIUYECTBO TAJACHUM M OTPAKECHUN Jyya
ONpeNeNsaeTcsl TOJAbKO  alMapaTHbIMM  BO3MOXKHOCTSMHU  Kommbiotepa. [lo
OTIPEJICIICHHOT0 MOMEHTA B TPeXMEpHO rpaduke mpeodnananu peskue TeHu. CiieHa,
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C KOTOpOM paboTaeT nu3aitHep, SIBISIETCS JUIIb YIPOIIEHHOW (PU3NYECKON MOJEINbIO,
MO3TOMY BU3YaJIM3UPOBAaHHOE H300paXEHUE JlaJeKO HE BCerja MOXOAMT Ha
HacTosiee. Ho HecMOTpst Ha 3TO, OCBEIIEHHE B TPEXMEPHOM CLIEHE BCE K€ MOYKHO
NpUOIU3UTH K peaibHOMY. [[Jsi 3TOro Hy)XHO COOJIOCTH JiBa MpaBUjia: YCTAaHOBUTH
HMCTOYHUKHM CBETa U MOJ00paTh MX SIPKOCTh (MapameTphbl) TaKUM 00pa3oM, UTOOBI
ClieHa ObUIa PaBHOMEPHO OCBEILEHA; 3a/1aTh HACTPOWKHM BU3yaIM3allMM OCBELLEHUS.
[Tpumeuanue. HecMoTps Ha TO, 4TO yallle BCETO HCTOYHUKU CBETA UCTIOIb3YOTCS IS
OCBEILEHUSI OOBEKTOB B CIIEHE, MHOI/IA CBET MNPUMEHSETCS KaK CaMOCTOSTEIbHbBIN
00BEKT, HATpUMED, AJI1 UMUTAIMH JAJIEKOro OTOHbKA B HOUH, MasiKa, 3B€3/lbl Ha HeOe
u T. 1. [Ilpobrema ocBemieHus B M300paKEHUSX BO3HMKIA 3a/I0JITO JIO MOSBICHUS
TpexMepHoi rpaduku. IlepBpiMH 3agady MpPaBWIBHOTO OCBEIICHHUS pELIaId
XYIOXKHUKU U PoTorpadbl, MO3Ke - KHHOONEPATOPHI, TETIEPh OHA CTalla HACYIIHON U
U pa3pabOTUYUKOB TpexMepHoOU rpaduku. CaMbIM pacnpOCTPAHEHHBIM CIIOCOOOM
ABJIIETCS OCBEILIEHUE U3 TPEX TOUEK (TpexToueyHas cuctema). Takoil moaxo1 yaaueH
P OCBEIIEHUM OJIHOTO0 OO0BeKTa (Hampumep, HopTpeThl B (oTocTyauu), s
CIIOKHBIX TPEXMEPHBIX CIIEH OH MOXET He MOoJ0WTH. BhIOOp OcBemieHus: 3aBUCUT OT
KOJIM4eCcTBa OOBEKTOB, OTpPAXKaTEIbHBIX CBONCTB HX MaTepHUaNiOB, a TaKXKe OT
reOMETPUH CLEHBI. J{J151 OCBEIIEHUs TaKKe SIBJIAETCS BaKHBIM, KAKOM TUI UCTOYHHUKA
cBeTa wucnojp3yercs. Hampumep, HampaBlIeHHBI HCTOYHMK CBETa IIO3BOJISET
CKOHIICHTPUPOBAaTh BHHMaHHE HA KaKOM-TO  ONPEJEICHHOM OOBEKTEe, a
BCEHAIPABJICHHBIA TOUCYHBIN UCTOYHHK - OCBETUTH CLIEHY LIETTUKOM.

Wtak, 4dYTtoOBI TpexXMEpHbIE MOJENM  BBIIVIAJCIN  €CTECTBEHHO  Ha
BU3YAJIM3UPOBAHHOM M300paKEHUHM, HMX HEOOXOAMMO MpPaBHIBHO OCBETUTh. [lo
ymonuanuio Blender ucmonb3yer cBOlO CHUCTeMy, KOTOpas PaBHOMEPHO OCBEIIAET
O0OBEKTBl TpexMepHOH cueHbl. Ilpu Takoil cucreme ocBelieHHs Ha (DUHATBHOM
M300paKEHUH OTCYTCTBYIOT T€HH, YTO BBITJISTUT HEECTECTBEHHO. UTOOBI OOBEKTHI
oTOpachlBaJId TE€HH, B CLIEHY HEOOXOIMMO 100aBUTh UCTOYHUKH cBeTa. Cpasy mocie
TOTO, KaKk B CLEHE TMOSBISIOTCS MCTOYHUKKM CBETa, CHCTEMa OCBEILEHUS,
ucnonb3dyemas Blender, aBromarnuecku Boikitouaercs. B Blender ectb Heckosbko
TUIIOB HCTOYHMKOB CBETa, KOTOPHIE MOYKHO YCJIOBHO pa3feluTh Ha TPHU THIIA:
CTaHJapTHbIE, (DOTOMETPUUECKUE U CHUCTEMBbl JHEBHOro ocBeleHus CTaHaapTHbIE
UCTOYHUKM CBETa MOXHO pa3feiuTh HAa HECKOJbKO TIPYINI: HalpaBiCHHbIE,
HalpaBJieHHblE C MHUIICHbIO M BCEHampaBjieHHble. HampaBieHHblE HCTOYHUKHU
UCHOJIB3YIOTCS B OCHOBHOM Ul TOTO, YTOOBI OCBETUTh KOHKPETHbI OOBEKT WU
y4acTOK CIeHbl. [lpu ToOMOIIM HalpaBICHHBIX HCTOYHUKOB CBETa MOXHO
UMUTHPOBATh, HANpUMEp, CBET aBTOMOOWIBHBIX (Qap, JTyd MPOKEKTOpa WU
KapMaHHOTro (oHapuka U T. 1. BceHanmpaBieHHbIE MCTOYHUKH CBETa PABHOMEPHO
U3Ty4YaloT CBET BO BCEX HampaBlieHUsX. Vcmonp3ys uX, MOXHO HMHUTHUPOBATH,
HallpuMep, OCBEILEHUE OT JJIEKTPUYECKHX JaMmIl, (oHapeil, CBeT IUIaMEeHH U Ap.
BONBIIMHCTBO HMCTOYHHKOB CBETa XapaKTEPU3YIOTCS TaKUMH TapaMeTpaMH, Kak
Multiplier (Spkocts), Decay (3aryxanue) u Shadow Map (Tun orGpacsiBaemoii
tenn). [lo ymomuanuro, Multiplier (SIpkocth) mH000T0 HMCTOYHHMKA CBETa paBHA
enuHuLe, a napamerp Decay (3aTyxaHue) BblkitoUeH. [I0CKONBKY B peanbHON HKU3HU
CBET OT HCTOYHUKOB TNOJUYMHSIETCA 3aKOoHaM (U3MKH, TO HWHTEHCUBHOCTh
pacnpoCcTpaHEHHs] CBETa 3aBUCUT OT PACCTOSHUS J0 UCTOYHHMKA cBeTa. Eciau HyX HO
CMOJICIUPOBATh PEATMCTUYHBIM HCTOUYHUK CBETa, B HACTPOMKaxX HCTOYHUKA CBETa
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HEeoOXoauMoO ycTaHoBUTH (yHkiuio Decay (3aryxanHue), KoTopas OIpeaeseTcs
oOpaTHOM 3aBHCHMOCTBIO CBETAa OT PACCTOSHUS WIJIM KBajJipaTa paccTosHus. BTopoi
BapHaHT HanOoJee TOYHO OMMCHIBACT PACIPOCTPAHEHHUE CBETA.

Kak npaBu/jbHO paccTaBUTh HCTOYHUKHU CBETA B clleHe?

Cy1iecTByeT MHOXECTBO IMPUEMOB, C MOMOIIBIO KOTOPBIX MOXKHO OCBETUTH
CIIEHY TaKuM 00pa3oM, 4TOOBI CKPBITh MEJIKUE HEAOCTATKH U MOJYEPKHYTh Ba)KHbBIC
netanu. Hampumep, 4ToOBI Npuaath 00bEM TPEXMEPHOW MOJENH, €€ JOCTATOYHO
OoCBETUTH c3aau. [Ipu 3TOM MOSIBUTCS OTYETIIMBAs IPAHUIA, BU3YAJIbHO OTAEIIAIONIAs
00bekT oT (oHa. [Ipyroit mpumep: ecinu TpeOyeTcss OCBETUTH IMOJOBHHY 00BEKTa, TO
BTOpAsi €T0 MOJIOBHHA JIOJDKHA OBITH TaKXKE MOJICBEUEHA UCTOYHUKOM CBETA C MaJIOH
MHTCHCUBHOCThIO. [Haye 3aTeHEHHBIM y4YacTOK TpEeXMEpHOMl wmojenu Oyner
HEECTECTBEHHO CKPBIT B a0COJMIOTHOM TeMHOTE. OCOOEHHO 3TO OYyJeT 3aMETHO, €CIn
O0OBEKT PpACHoOJIOKEH TEMHOW CTOPOHOW K cTeHe. B 3ToM ciydae CBET AOJKEH
OTPA3UTHCSI OT CTEHBI U CJIA00 MOMYEPKHYTh KOHTYpP 3aTEHEHHOW CTOPOHBI OOBEKTa
(Tak TPOUCXOIUT B peanbHOCTH). Hapsimy ¢ Takumu npuemamMu CyIIECTBYIOT U
oOlue peKkoMeHIailiu, Kak He HYy>KHO OCBelllath cieHy. Hanpumep, uCTOUHUK cBeTa
HE JIOJDKEH pAacrojararbcsi HAaMHOTO HUKE OCBEIIAeMOro OOBEKTa, MOCKOJIbKY 3TO
MPUAACT MOJIEIN HEECTECTBEHHBIN BUJl. B AeCTBUTENBHOCTH Yalle BCET0 Mbl BUIUM
OOBEKTHI, OCBEIIEHHBIE JIFOCTPON MM COJHIEM, MOSTOMY U B TPEXMEPHBIX CIIEHAX
MCTOYHUK CBETa JOJDKEH pacrojaraTbCsi CBEpPXy. OTO TMPUIAET CLEHaM
peanucTuyHOoCTh. CleayeT O4YeHb OCTOPOXKHO HCHOJIb30BAaTh MCTOYHUKH CBETA C
000N MHTEHCUBHOCTHIO. OCBENICHUE, CO3TAHHOE C UX MIOMOIIIBIO, MOKET BBI3BATh
CUJIbHBIE 3aCBEThl M HCKa3UTh TEKCTypy oObekTa. [lo ymomuyanHuio mnapamerp
Multiplier (SApkocts) Bcex uctouHukoB cBeta B Blender unmeer 3nHauenue 1.
Crapaiitech 10 BO3MOXXHOCTH H30€raTh 3HAYEHUM, MPEBBIIIAIONIMX 3TO YHUCIO, U
ucnoias3oBath mnapamerp Decay (3aryxanue). PeanmucTuuHble UCTOYHHKU CBETA,
HCKYCCTBEHHbIE U €CTECTBEHHbIE, U3JIy4YalOT CBET, MHTEHCUBHOCTh KOTOPOTO MO Mepe
yJaJeHusl OT 3TUX UCTOYHUKOB, YMEHbIIaeTcs. Bece cranaapTHhIe ICTOUHUKY CBETA B
Blender mMoryT ucnosib3oBaTh pa3iMyHYyIO CTENEHb 3aTyxaHus - Inverse (OOpartHas
3aBucUMOCTh) Wi Inverse Square (OOpaTHO-KBaJpaThyHasi 3aBUCUMOCTH). Ee
MO>HO BbIOpaTh u3 criucka Type (Tum) cButka Hactpoek Intensity/Color/Attenuation
(MuaTtencuBnocTh/LIBeT/3aTyxanne) ucTouHuKa cBeTa. bosbIe Bcero COOTBETCTBYET
peanbHOCTH  cTemeHb 3aryxaHus Inverse Square  (OOpaTHOKBagpaTHUHAS
3aBHCHMOCTH), OJIHAKO €€ HE BCEerjJa yJ0OHO HMCMOJIb30BaTh M3-3a TOrO, YTO BO3JIE
HMCTOYHUKA MOTYT BO3HHMKATh CIIMIIKOM CHJIBHO OCBEIICHHBIE YYacTKH, a Ha
YAQJIEHUHA OT HEro - COBCEM TeMHbIe. PemieHneM 3Toil mpoOjaeMbl MOXKET CIYKHUTb
MOBBIIIICHWE 3HadeHus mnapamerpa Multiplier (SApkocTs) mnpu OJHOBPEMEHHOM
YBEJIMUEHUHU PACCTOSHUS MEXKYy HUCTOYHUKOM CBETa U 00BEKTOM. JlJisi ocBeleHus
CIEHbl yJAOOHO HCIOJB30BaTh OJWH TJIABHBIM HCTOYHUK CBE€Ta U HECKOJIBKO
BCIIOMOTATeIbHBIX. B KayecTBe OCHOBHOTO HCTOYHHUKA MOXKHO TPUMEHUT,
HampuMep, OAUMH M3 MMEKIuXcs B apceHane Blender HampaBieHHBIX MCTOYHUKOB
cBeTa. VHTEHCHMBHOCTh BCIIOMOTATEIbHBIX HMCTOYHUKOB CBETa JIOJDKHA OBITh
3HAYUTEIILHO MEHBIIE, YeEM OCHOBHOI0. Kpome 3TOro BCmoMoraTeiabHbIE UCTOYHUKU
HE JIOJDKHBI CO37aBaTh TE€HU OT OOBEKTOB B ClieHE. Boiblioe KOIM4ecTBO TeHEH
MO’KET BHECTH 0ECHOPSAI0YHOCTh B CIEHY.

19



CoBer. Pabotas Haj ocBelleHHEM, oOOpallaiiTe BHUMaHHE Ha TO, 4YTO B
CBOICTBax JIt0OOr0 MCTOYHHMKA CBETA MOXXHO YyKa3aTh, Kakhu€ OOBEKTbl OH OyIeT
OCBeIIaTh, a Kakue HeT. s sroro HeoOXxoaumo Haxath KHONKy Exclude
(Mckmounts) B cBuTke Hactpoek General Parameters (OOmue mapamerpsl) U B
OTKPBIBILIEMCS OKHE BBINIOJHUTH HEOOXOJHWMblE HACTpOWKH. Takas BO3MOXKHOCTh
HeoOXoauMa ISl TOTO, YTOOBI PAIIMOHAIBLHO UCIOJIB30BaTh PECYPCHI MPOrpaMMbl U
HE Teperpykarb M 0e€3 TOro CIOXHBIM Ipoliecc BU3yanuzanuu. MckimoueHue
00BEKTOB U3 00JIACTU BO3/AEUCTBUS MCTOUYHUKOB CBETAa MOXHO CUUTATh CBOETO poJia
ONTUMU3ALMEN CLIEHBI.

Taxum 006pa3oM, BHIOOp MOTOKEHHUSI HCTOUHUKOB CBETa B CLEHE - IOCTATOYHO
cloXkHas 3ajgavya. HeypadHoe pacrioniok€Hue HCTOYHUKOB CBETa MOXET CO31aTh
CIIMIIKOM TEMHBIE YYaCTKH B CLIEHE, & CAMH OOBEKTHI MOTYT OBIThH IJIOXO BUIHBI U3-
32 HEJOCTATOYHOW OCBEUIEHHOCTH WJIM, HAao0OpOT, CIMILIKOM SpPKOrO CBETa.
[TockonbKky Kaxkgas TpexMmepHas ciieHa o0JiajlaéT CBOMMH  YHUKAJIbHBIMU
reOMETPUUYECKIMU XapaKTEPUCTUKAMM, PACIIONIOKEHUE MCTOYHHKOB OylIEeT pa3HbIM
UL pa3auuHblX cueH. [lo 3Toil mpuumMHEe TpyaHO pa3paboTarh OMNpeeiIeHHbIC
npaBuia, cleayst KOTOPbIM MOXHO ObUIO Obl ONTUMAIBHO OCBETUTH clieHy. HecmoTps
Ha 3TO, €CTh HECKOJIbKO OOIIMX COBETOB, KOTOPHIM HEOOXOAMMO CIE0BaTh JJIs TOTO,
YTOOBl HE WCHOPTUTH TPEXMEPHYIO KOMIIO3HUIIMIO HEYMENIO YCTaHOBJICHHBIM
oceewieHueM. He crout 6e3 peanbHOH HEOOXOAMMOCTH YCTaHABJIMBATh 3HAUYEHUE
SPKOCTH UCTOYHHKOB CBETa OOJIbLLIE WM pPaBHBIM €IMHHULE, TaK KaK H3-32 3TOTO
MOTYT BO3HUKHYTb 3aCBEUCHHBIC YYACTKU U HEXKEIaTeIbHbIe OJIUKH.

CrnenyeT MOMHUTH, YTO OOBEKTHI, HA KOTOPBIE C3aJH MaJaeT HECHIIbHBIN CBET,
Ha (PMHATHHOM HM300paKEHUH KaXyTcs HEMHOTO Oonee oObemMHbIMU. [Ipn Hanmuunm B
CLIEHE HECKOJIbKMX UCTOYHUKOB CBETA, IPKOCTh B OTAEIIBHO B3ATOM TOYKE PaBHSIETCS
CYMMapHOW SIPKOCTH BCE€X MCTOYHHMKOB B cueHe. Hamuuume OoJsblIoro KojumyecTBa
MCTOYHHUKOB CBETA B CLIEHE MOXKET BbI3BATh MHOXECTBO XaOTHUUYHBIX TE€HEH, KOTOPHIE
OyqyT JMIIHUMU Ha BHU3YaJIM3UPOBAHHOM H300pakeHuu. ¢ Eciaum Bbl Jkenaere
n00uThea (GOTOrpapuUecKoil pealluCTUYHOCTH, AJIi BU3yaJIU3allUd CIEHBI JIy4llle
MCIIOJIb30BaTh CIElUaIbHbIe MOJKI0YaeMble (HOTOPEATUCTUUHbIE BHU3yallU3aTOPbI,
KOTOpbIE [0 TOYHOCTH IIpOCYETa Ha TMOPSIAOK BBIIIE CTAaHAAPTHOTO MOJIYJIA
Bumsyanusanuu (Default Scanline Renderer). Ecnu Bbl XoTtute 3HaTh O CBETe
Oompine... CBeT uMeeT TP TJIABHBIE XapakKTEPHUCTHKU: sipkocTh (Multiplier), mBer
(Color) m otOpacwkiBaeMble OT OCBEIIEHHBIX UM 00BeKTOB TeHH (Shadows). [lpu
paccTaHOBKE MCTOYHUKOB CBETa B CLIEHE, 00s3aTENIbHO O0paTUTe BHUMAaHHE Ha MX
uBeT. VMICTOYHMKHM JHEBHOTO CBETa HMMEIOT TOJIyOOW OTTEHOK, JJIA CO3JaHHUs K€
MCTOYHHUKA MCKYCCTBEHHOI'O CBETa HY)KHO NPHJIATh €My >KEJITOBAThIM LBET. Takxke
clieyeT MPUHUMATh BO BHHMaHHWE, YTO IBET UCTOYHHKA, MMUTHUPYIOMIETO yINIHBIN
CBET, 3aBHCHUT OT BpeMEeHHU CyTOK. [lo3ToMy ecnu CroKeT CUEeHbl MoJpa3yMeBaeT
BEUEpHEE BPEMs, OCBEILIEHUE MOXKET ObITh B KPACHOBATHIX OTTEHKAX JIETHETO 3aKara.
Paznuunble BU3yanu3aToOpbl MpejiaraloT CBOM ajJrOpUTMbl (DOPMUPOBAHHS TEHEM.
OtbOpacbiBaeMass OT OOBEKTa TE€Hb MOXET CKa3aTb O MHOTOM - KaK BBICOKO OH
HAXOJIUTCS HaJ| 3eMJIeH, KaKOBa CTPYKTypa MOBEPXHOCTH, HA KOTOPYIO MaJaeT TEHb,
KaKMM UCTOYHHKOM OCBEIEH 00BEKT U T. 1. Kpome 3TOro TeHb MOXET HOJYEPKHYTh
KOHTPACT MEX/y MepeHUM U 3aJIHUM IIJIAHOM, a TakKe "BbIIaTh" 0OBEKT, KOTOPHIN
HE ToMaj B MoJjie 3peHus oOBbEKTHMBAa BUPTyaJbHOW Kamepbl. B 3aBucuMocTu OT
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dbopMbI 0TOpachIBaeMOil 00BEKTOM TEHHU CIIEHAa MOXKET BBITJISJACTh PEATMCTUYHO MU
HE COBCEM MPABJOMNOI00HO.

Kak MBI y’ke TOBOpWIIH BBIIIE, HACTOSAIIUIN JIyd CBETa MpETepreBaeT OOIbIIOe
KOJIMYECTBO OTPAXKEHUIH W MPEIOMIICHHUN, TIOSTOMY peajbHble TEHH BCETJa MMEIOT
pa3MbIThie Kpas. B TpexmepHoil Tpaduke HCIONB3YyeTCS CICHHAIbHBIA TEPMUH,
KOTOPbIM 0003HAYalOT TakWe TEHU - MsIrkue TeHU. JloOMThCS MATKUX TEHeu
JOBOJIHO CJIOKHO. MHOTHE BHU3yalM3aTOphbl pEHIaloT MpoOJeMy MSTKUX TEHEH,
nobasnsis B uHTepdeiic Blender HeTo4euHbIi HMCTOYHUK CBETa, WMEIOIIUN
MPSIMOYTOJIBHYIO WJIH JIpyTyto (opmy. Takol UCTOYHUK M3IIy4aeT CBET HE U3 OJHOU
TOYKH, a W3 KaXJOW TOUYKH MOBEPXHOCTU. [Ipm STOM ueM OoJbIle IIONIaab
HMCTOYHHUKA CBETa, TeM O0oJiee MSITKUMHU TOJYdYaloTCsl TEHW TMPU BU3YaIU3aIIUU.
Cy1iecTBYIOT pa3Hble MOIX0/bI K BU3yalU3allii TEHEH: UCTIONb30BaHUE KapThl TEHEH
(Shadow Map), tpaccupoBka (Raytraced) u rtnmobanbHoe ocBemnienue (Global
[llumination). PaccmoTpum ux no nopsaxy. Mcnosib3oBaHue KapThl TEHEH MMO3BOJISET
MOJIYYUTh Pa3MBIThIE TEHU ¢ HEYCTKUMHU Kpasmu. | aBHas Hactpoiika Shadow Map
(Kapra Teneii) - 310 pa3smep KapThl TeHeu (mapamerp Size (Pa3mep) B cBuTke
Hactpoek Shadow Map Params (Ilapamerpsl kapThl TeHel). Eciau pasmep kapThbl
YMEHBIIUTh, YETKOCTh TIOJYYEHHBIX TEHEW TakXKe CHHU3UTCA. MeToJ TpacCHpOBKU
MO3BOJISIET TMOJYUYUTh HWJcaNbHBbIE MO (QOopMe TEHHU, KOTOPhIC, OJHAKO, BBITJISAISAT
HEECTECTBEHHO M3-32 CBOETO PE3KOro KOHTypa. TpacCUpOBKOM  Ha3bIBAIOT
OTCIICKUBAHUE TYTEW MPOXOXKJICHUS OTACIBbHBIX CBETOBBIX JIy4el OT HCTOYHHMKA
cBeTa 70 OOBEKTHMBAa KaMepbl C YYETOM WX OTPAXKEHUS OT OOBEKTOB CIIEHBI U
MPEJIOMJICHUST B TIPO3PAYHBIX Cpenax. MeTo TpacCUPOBKH YaCTO HUCIIOIB3YETCS IS
BU3yaJIM3allM CIIEH, B KOTOPBIX NPHUCYTCTBYIOT 3€pKajbHBIC OTpakeHus. Jlms
MOJIyYeHHUs] MATKUX TeHel ucnoisb3yercs Meron Area Shadows (Pacnpenenenue
TEHEH), B OCHOBE KOTOPOTO JIS)KUT HEMHOTO BUIOM3MEHEHHBIH METOJ TPACCHPOBKH.
Area Shadows (Pacnipeznenenue TeHei) mo3BOJisIeT MPOCUUTATh TEHU OT OOBEKTa TaK,
Kak OyATO B ClieHE MPHUCYTCTBYET HE OJWH MCTOYHMK CBETA, a TPyMIa PaBHOMEPHO
pacnpeieieHHBIX B HEKOTOPOM 001acTH TOYEUHBIX HCTOYHHUKOB cBeTa. HecMoTps Ha
TO, YTO METOJ TPACCUPOBKH Jyuyeld TOYHO BOCIPOU3BOAUT MEJKHUE JETalU
chOpPMHUPOBAHHBIX TEHEH, €ro HeNb3sd CUUTATh WACAIBHBIM pEHICHUEM st
BU3YaJIM3AIMH U3-3a TOTO, YTO MOJYyYEHHbIE TEHU UMEIOT PEe3KHue ouepTaHus. MeTos
rnobanbHoro ocpemienus (Radiosity), mo3Bonser AOOUTHCA MSATKUX TEHEW Ha
¢buHaTEHOM H300paKEHUU. DTOT METOJ SBIACTCS aJbTEPHATHBON TPACCUPOBKE
ocBelIeHus. Ecii MeTo ] TpacCUpOBKH BU3YaJTU3UPYET TOJIBKO T€ YYACTKHU CIICHBI, HA
KOTOpBIE MOMAAaI0T JIy4Yd CBETA, TO METOJ II00ATIbHOTO OCBEIIECHUS MPOCYUTHIBACT
paccenBaeMOCTh CBETa M B HEOCBEUICHHBIX WM HAXOMISIIMXCS B TEHH YYacTKax
CIICHBI HA OCHOBE aHaJIM3a KaX/JI0ro nmukcena n3o0paxenus. [Ipu 3Tom yunThiBaroTCs
BCE OTpakeHMs Jyuyeill cBera B cueHe. Coser. ['obanbHOE OCBELIEHUE IMO3BOJSET
MOJIYYUTh PEATUCTUYHOE H300paKeHHE, OAHAKO MPOLECC BU3YaJTM3alMH CHIIBHO
Harpykaet pabodyro CTaHIMIO U, K TOMY ke, TpeOyeT MHOTO BpemeHH. [loaToMy B
HEKOTOpPBIX  CIy4asX HMEeT CMBICI HCIOJIb30BaTh CHUCTEMY  OCBEILCHUS,
UMUTHPYIOIIYIO 3G (deKT paccernBaeMoro ceera. [Ipyu 3TOM UCTOYHUKHU CBETA JTOKHBI
OBITh pa3MeNIeHbl TaKHUM 00pa3oM, YTOObI MX TOJIO)KEHHE COBIIAJAJ0 C MECTaMu
NpsIMOTO TIOMAJIaHUsA CBeTa. Takue HMCTOYHUKMU HE JOJKHBI CO3/1aBaTh TEHEW U
JOJIKHBI UMETh HEOOJIBIITYIO SIPKOCTh.
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[Tpu Takom meToae, 6€3yCIOBHO, HE MOTyYaeTCs HACTONIBKO )K€ PeaTuCTUIHOE
n300pakKeHne, KaKk MOXXHO TIOJYYUTh, MCTOJb3Ysl HACTOSIIUN METOJ TI00aTbHOTO
ocBemieHus. OTHAKO B CIIEHAX, KOTOPbIE MUMEIOT MPOCTYI0 T€OMETPHIO, OH BIOJHE
MOJKET MPUTOAUTHCA. AITOPUTMOB MpOCUYETa TII0OATEHOTO OCBEIICHHUS CYIIECTBYET
HECKOJIBKO, OJIMH U3 CIIOCOOOB pacueTa OTPaKEHHOTO CBETA - (POTOHHAS TPacCHPOBKA
(Photon Mapping). DToT MeTOJ MOJpa3zyMeBaeT pacueT TJI00aIbHOTO OCBEIICHUS,
OCHOBAaHHBI HAa CO3/JIaHMM TaK Ha3biBaeMoil KapTbl (oTtoHOB. Kaprta QoTtoHOB
MpeacTaBisgeTr co0oil mHbOpMAaIMi0 00 OCBEHICHHOCTHU CIIEHBI, COOpaHHYIO TMpU
noMoui  TpaccupoBku. [IpeumymiectBo  meTtoga  (POTOHHOM — TpacCUpPOBKHU
3aKJII0YAeTCsl B TOM, UYTO E€IWHOXIBI COXPAaHEHHBbIE B BHUAEC KapThl (POTOHOB
pe3ynbTaThl (POTOHHOW TPACCHUPOBKH BIIOCICICTBUM MOTYT HCIOJIB30BATHCS IS
co3nanusi 3¢ @dekra rIodaTbHOr0 OCBEUICHHS B CIIEHaX TPEXMEpPHOM aHWMAalluu.
KauecTBO T17100QJIBHOIO OCBELIEHUS, NPOCYMTAHHOE TMpU NOMOIM (HOTOHHOU
TPACCUPOBKH, 3aBUCHT OT KOJIWYecTBa ()OTOHOB, a TaKKe TIIyOMHBI TPACCHUPOBKH.
[Ipy momomy (OTOHHON TPACCUPOBKM MOXKHO TaKKE OCYIIECTBISATh MPOCUET
s dekra kayctuku. OToOpakeHrue TeHEel B OKHEe MpoeKIuu {1 oToOpakeHus TeHeu
3aJIeHCTBYIOTCS BO3MOXKHOCTH BUJCOKapThl. COOTBETCTBEHHO, TO, YBUAWTE JIU BBI
TEHH, 3aBUCUT OT TOT'0, HACKOJIBKO OHA SIBJISIETCS MOILIHOM. JIJis oToOpaskeHus TeHen
OHA JIOJDKHA MOJIePKUBATH rpaduyeckyto apxutektypy SM (Shader Model) 2.0 unu
6osnee HOBYI0. OTOOpakeHHEe TEHEH MOXKET MPOUCXOIUTH B ABYX pexkumax - Good
(Xopomiee) u Best (Hamnyuriee). Otianuue 3TUX PEKUMOB COCTOUT B TOM, YTO BO
BTOPOM cCllydyae OTOOpak€HHE TEeHEW MPOUCXOAUT Oojiee KayeCTBEHHO, C YYETOM
MPO3PAYHOCTH Marepuana. Ecim BUIACOKapTa MOMICPKUBAET TOJBKO CTaHIApPT
Shader Model 2.0, BbI cMOkeTe YBUACTh TEHU TOJIBKO B pexknme Good (Xoporree), a
HAWIYYIIUN BapHaHT UX OTOOpakeHus: OyaeT mpocTo HemocTyneH. YToOsl yBHIIETh
TeHu B pexume Best (Haunydiee), HeoOxoauma mnojjepkka TrpaduyecKoi
apxutektypsl Shader Model 3.0. OtoOpaxeHue TeHEW BKIIOYAETCS B MEHIO OKHA
MPOEKIMH, B KOTOPOM ecTh MyHKT Viewport Lighting and Shadows.

CTouT OTMETHTH, YTO OTOOpaKEHHE TEHEeW paboTaeT TOJBKO B TOM cCllydae,
ecnu wucrnonbzyercs rpadudeckuii napaiiBep Direct3D. Eciaum u3meHuTh ero Ha
OpenGL wnu Software, To BO3MOXXHOCTH OTOOpa)K€HUsI TE€HEH B OKHE MPOEKIUU
OyIyT OTKIIIOUEHBI, BHE 3aBUCUMOCTH OT TOTO, KaKyl0 BHUJICOKAPTY BbI MCIOJb3YETe.
Coer. [Ins wu3MeHeHHsT TrpauUUYecKOro JpaiiBepa  BBINOJHUTE  KOMaHIY
Customize>Preferences  (Hactpoiika>Ilapamerpsi), mepeiiiure Ha  BKIAIKY
Viewports (OxHO mpoekiuii) n Haxkmute KHONIKY Choose Driver (Beibop npaiiBepa).
YroObl W3MEHEHUsT BCTYNWIM B CHIy, M ObUI 3aJ€lCTBOBAaH HOBBIA JpaiBep,
HeoOxoauMo nepe3anyctuTh Blender.

Bbl MOkeTe IIerko MpOBEpHThH, MOJACPKUBACT JIM Ballla BUACOKAPTa HOBBIC
BO3MOXXHOCTH, CBSI3aHHBIE C OTOOpa)XCHHEM B OKHE MPOEKIMU TEHEH, OTpakeHUi
MaTepuajoB M CUCTEMBI THEBHOTO OCBEIICHMs, BHIMOMHUB KoMaHay Help>Diagnose
Video Hardware (CnpaBka>BwINOSHUTH IUArHOCTUKY Tpaduyeckoro aaamnrepa).
[locne ee BbIMOMHEHUS OyJIET 3alylIEHO OKHO, B KOTOPOM OYyJET BBIBEJIEH OTYET IO
€€ OCHOBHBIM BO3MOHOCTSIM.

st cozmanus BcriomorarenbHoro oonrekra Light Meter (M3mepurens cBeta)
BbIMoNIHUTEe KoMaHay Lightning Analysis > Create > Light Meter (Ananu3
ocemenHoctn >Co3nats> M3meputens cBera). Light Meter (M3meputens cBera)
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yaA00HO MCTOJIb30BaTh, HAIIPUMED, JJISI TOTO, YTOOBI y3HATh, HACKOJIBKO OCBEILEH TOT
WM UHOM y4acToK cieHbl. L[BeTa, B KOTOpBIE OKpPAIIMBAECTCS BCIIOMOTATEIbHBIN
o0bekT Light Meter (M3MepuTens cBeTa) B OKHE MPOEKIIMH, TTOMOTAIOT BU3YaJIbHO
OIICHUTh YPOBEHb OCBEIIEHHOCTH. [IoMHUMO 11BETa, O CTENEHU OCBEIIEHHOCTH MOXKHO
CyIUTh 1O LHUQPPOBBIM JaHHBIM, KOTOpPbIE OTOOpPa)KAIOTCS HEMOCPEICTBEHHO B
IJIOCKOCTH  BCIIOMOTaTeNIbHOIO  00bekTa. Eciu HyXHO MOXYy4YyuTh OOIIYIO
uHpopmaiuioo 00 OCBEIIEHHOCTH KOHEYHOrO H300pakKeHHs, MOXKHO HCIIOJIb30BaTh
apyryto  ¢ynkuuto Lightning Analysis (AHaimM3 OCBEIIEHHOCTH), KOTOpas
HaszpiBaeTca Image Overlay (Hamoxxenne Ha m3oOpaxkenue). OHa HakIagbIBacT Ha
OTPEHJIEPEHHYIO KApTUHKY CJIOW ¢ ITU(POBBIMH JTAHHBIMHU O CTETICHH OCBEIIEHHOCTH
N300paKEHUS.

IIpakTuyeckoe 3ansatTue Ne 6

Tema: Mento Rendering (Buzyanuszanus). Hactpoliku Bu3yanu3auuu.

[TapameTpbl coxpaneHus (aitia n300pa>keHUs.

Hean: Hayuutbes paborath uHctpymeHTamu Menio Rendering (Busyanuzarus).
Hacrporiku Bu3yanuzanuu.

IIpuoOperaemble yMeHHs U 3HAHUS:
1. 3nats Mento Rendering
2. OcBOUTH HACTPOWKHU BU3yaTU3ALINH.
3. YMeTb BBITIONHATH BCE TTApaMETPhl COXpaHeHUs (haiiya n300paKeHN.

Hopma Bpemenn: 10 yacos

Y4eOHO-MeTOAHYECKOE OCHALLIEHHEe padodero MecTa: pabouee MeCTO yJaIerocs
obopynoBanHoe 1K, crienmanbHbIMU TUIIEH3MOHHBIMU IPOTpaMMaMH,
JUTEpaTyYpPHBIMU UCTOYHUKAMU, CPEACTBAMH TEXHUKHU 0€30M1aCHOCTH, OXPAHbI TPY/Ia.
KonTposabHbIe BONIPOCHI:

1) Kakue HacTpoliku Buzyanu3auuu Bel 3HaeTe?

2) Kakue npumensiere napameTpbl coxpaHeHus (aiina n3o0paxenHus?

Xoa padoTbi

Menw Rendering (Busyanu3samusi) NpenocTaBisieT JOCTYyI K CpelICTBaAM
BU3YyaJIM3allMM CIIEH, a TakXKe IO3BOJISIET BBIMOJIHATH HACTPOWKY MaTepHalOB U
napamMeTpoB MMHTAIMKU 3(P(GEKTOB BHEIIHEH Cpellbl, BOCIPOU3BOJUMBIX HA 3Tare
BU3yanu3anu. OHO BKIIFOYAET CIEAYIOIINE KOMAaH/IbI:

Render (Busyanu3npoBaTsh) - O3BOJISET BBIIOJIHUTh HACTPOUKY MapaMeTPOB

BU3YaJIM3AINH CIICHBI, JJIT YET0 HEOOXOAMMO BBITIOIHUTD CIAEAYIOIINE JECHCTBUS:
aKTUBHU3UPOBATh OKHO MPOEKLUH, OAJIEXKAIIEE BU3yIU3aL1H;
BbIOpaTh KoMaHay MeHI0 Rendering > Render (Busyanuzauusa > BusyanusupoBatb)
Wi IEeTKHyTh Ha KkHomke Render Scene (Busyanuzaiusi creHbl) maHenu
uHcTpyMeHTOB. [losiBuTcsi okHO nuaniora Render Scene (BusyanusupoBath ciieHy),
OMHMCAHWE KOTOPOro NpHUBOAUTCA Jaiee B paznene «Hacrpoiika wucxonHoro
CKaHUPYIOIIETO BU3YyaJInu3aTopay;
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HAaCTpPOUTh NapameTpbl B okHe auanora Render Scene (BusyanusupoBarh cleHy) U
IeIKHYTh Ha kKHomnke Render (BusyanusupoBaTh) B HUKHEW YacTH TOTO OKHA IS
3alycka Mpolecca BHU3yalM3allMM C BBIBOJIOM PE3YJbTATOB Ha SKpaH B OKHO
BU3YAJIM3UPOBAHHOIO KaJpa;

Environment (Buemnsisi cpeaa) - oOecrnieunBaeT BO3MOXKHOCTh HACTPONKH
nBera (oHa cleHbl WIM BBIOOpPA pacTpOBOrO HM300pa)keHUs, KOTOpoe Oyner
MPEACTaBIATh cO00W (DOH CIIEHBI, a TaKXE MO3BOJIIET OCYIIECTBISATh HACTPOUKY U
AHMMAIIHUIO MTOJICBETKH, HACTPOMKY MMAPAMETPOB M UMUTALIMIO PA3JIMYHBIX HPUPOIHBIX
3h(dexToB, TakuX Kak TymaH, OOBEMHBIM CBET WM TopeHue. BriOop naHHOM
KOMaH/Ibl BBI3BIBAET TOsiBIeHUE OKHA Auanora Environment and Effects (Buemasis
cpena u 3¢hdexThI), packpeiToro Ha BkjIaake Environment (Buemmsis cpena),
paccmarpuBaemoil jganee B pasnene «Mmwurtanus 3¢dQexToB BHEmHEH cpeabl U
HACTPOWKA SKCIIO3ULINN;

Effects (3¢dexTnl) - oOecrieunBaeT BO3MOXHOCTb HACTPOWKH Pa3IUUYHBIX
onTuyeckux 3(PQPeKToB, BOCIPOU3BOJUMBIX B IMPOLIECCE BU3YATU3ALMH, TAKUX KaK
bopMHpOBaHUE CHSIOLIMX OPEOJOB, KPYroB WIM Jy4deld BOKPYI BBIOPAHHBIX
O00BEKTOB, U3MEHEHHUE SIPKOCTH, KOHTpPACTa WJIM LIBETOBOrO OajaHca M300pa)KeHus,
MMUTALMA 3€PHUCTOCTH IUICHKM U T. T. BBIOOp JaHHOW KOMaH/BI BbI3BIBAET
nosiBiecHre okHa auanora Environment and Effects (Baemmnss cpena u 3¢ dexTs),
packpeiToro Ha Bkianke Effects (DddexTs), paccmarpuBaemoii gaiee B pasjele
«Busyanuzanus ontudeckux P GheKToBy;

Advanced Lighting (YiyulieHHoe OCBellleHHE) - BbBI3BIBACT MOSBICHHUE
MOAMEHIO C KOMaH/IaMU HACTPOIMKH aAJITOPUTMOB pacyeTa Iii00aibHON OCBELIEHHOCTH
Light Tracer (TpaccupoBmuk cBera) u Radiosity (Ilepenoc msmydenwus), a Takxke
komanaou Lighting Analysis (AHanu3 ocBeleHus), KOTOpble ObLIIM PACCMOTPEHHI B
riase 11 «Co3nanne u HaCTPOWMKA HCTOYHUKOB CBETA U KAMEDP». 31ECH K€ HAXOIUTCS
koManga Exposure Control (YmpaBieHue 3KCHO3MUIMEN), UCIOJIB30BaHUE KOTOPOU
onuchiBaeTcs B mojpaszaene «Hactpoiika skcnosuimu: cBUTOK Exposure Control»
ATOM IJIaBBI;

Render to Textures (Bu3zyajqmn3amusi B TEKCTYPbI) - BBI3BIBACT OKHO JIMAJIOTa
CO CpEICTBaMM HACTPOMKHM pEKMMa BU3yalIHM3allMd B TEKCTYpbI, OMHCHIBAEMOE B
noapasneie «Busyanusanus B TEKCTYPbI» 3TOM TJIABBI;

Raytracer Settings (Hactpoiiku TtpaccupoBmmka), Raytrace Global
Exclude/Include (I'106anbHOe BKJINOYeHHE/MCKIKYEHUE TPACCUPOBKH) -
KOMaH/bl, TTO3BOJIIONIUE HACTPOUTh YHUBEPCAIbHBIN aJITOPUTM TPACCUPOBKU JTyde
max 6 u onuceiBaeMele B noapaszene « Bkimagka Raytracer» 3Toi riaBsl;
mental ray Message Window (OkHo coobiienuit mental ray) -- BbI3bIBaeT NOSIBJICHUE
MH()OPMAIMOHHOTO OKHA, C IOMOIIBIO KOTOPOTrO MOYKHO CIIEJUTh 32 XOJIOM
BU3YaJIM3AllMM CLIEHBI C TPUMEHEHUEM Moyl mental ray;

ActiveShade Floater (IlnaBarmiee OKHO AKTHBHAs PACKPacKa) - BbI3bIBACT
nosiByiecHue okHa auanora ActiveShade (AxkTuBHas packpacka), IpeJaHa3HauYCHHOTO
JUIsE  TIpeBApUTENbHOM  BU3yalM3alldd  CIEHbI,  JIEUCTBYS  aHaJOTUYHO
COOTBETCTBYIOIIIECH KHOIKE MaHEeIN HHCTPYMEHTOB. OO 3TOM OKHE Oy/JeT paccKazaHo
B ATOM riaBe gainee, B paszene «Pexxum Busyanuzaruu ActiveShadey;

ActiveShade Viewport (AKTHMBHasi pacKkpacka B OKHe MNpPOeKIHMH) -
YCTaHABJIMBAET PEKUM aKTUBHOW PACKPACKHU B 33JJaHHOM OKHE MPOEKIUU;
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Material Editor (Pemaktop marepuasioB), Material/Map Browser (IIpocmotp
MaTepHaIoB U KapT TEKCTYp) - KOMaH/bl BbI30Ba COOTBETCTBYIOIIUX OKOH JAHAJIOra,
paccMOTpeHHBIX B I1aBe 14 «PemakTop Marepuaiony;

Video Post (BugeomonTa:x) - BeI3bIBaeT OKkHO Auanora Video Post (BumeoMonTax),
MO3BOJISIONIEE  OCYIIECTBIIATh BU3YANM3ALMIO AaHUMAIlMM W OJHOBPEMEHHO
NPUMEHATh  pa3jM4Hble METOAbl  (QWIBTPALMM  BU3YyAIM3UPOBAHHBIX  KaJpOB
M300paKEHUI CIIEHBI, BKIIOYaTh B AHUMAITUIO (PPEKTHI MEPexoq0B MEXKAY KaJpaMu,
OOBEANHAT, HECKOJbKO KaJIpoB B OJIMH W TPUMEHATH JPyrue MpUEMbl
BUAcOMOHTaxa. OnrucaHue 3TOro okHa NpuBoaUTCs B riase 20 « BumeoMoHTax»;
Show Last Rendering (Iloka3zarh mNOCIEAHIO BHU3YaAJIU3alMI0) - BBI3bIBAET
MOSIBJICHUE HA JKpaHE OKHA BU3YAJIM3WPOBAHHOTO KajJipa C M300pPaKEHHEM CIICHBI,
chopMUpOBaHHBIM B XOJ€ MOCIHEAHEH BHU3yalu3anuu. Eciu BuU3yanuzanus He
MIPOU3BOAMIIACH, TO JAHHAsI KOMaHJa HeAocTynHa. YToObl IPOCMOTPETh MOCIIEHEES
U3 cPOpMUPOBAHHBIX H300paXKEHUU CILIEHBI, BBIOEPUTE 3Ty KOMAHJy MEHIO WJIU
Haxxmute kiapumu Ctrl+l. VYnopasnsiiTe pexuMamMu TPOCMOTpa pe3yJbTaToB
BU3YaJIM3allMM C T[OMOILIBIO MAHEId HWHCTPYMEHTOB OKHA BHU3yaJIU3UPOBAHHOIO
Kajipa, OIKCaHHe KOTOpPOro  MpUBOAMTCS  HIkKe B pasgene  «OKHO
BU3yaJIM3UPOBAHHOTO KaJIpay;

Panorama Exporter (Dxcnopt maHopam) - KOMaHJa, oOecreuuBaromias 3amyck
YTUJIUTBI, TPEAHA3HAYCHHOW JJIsl BU3yaIM3allMi UHTEPAKTUBHBIX KPYTOBBIX MaHOPAM
TpeXMepHOM cueHbl. Ee omnmcanue mnpuBoaurcs B pasupene  «Busyanmsanus
chepuvecKux MmaHopam» 3TOH TIIaBHI;

Print Size Wizard (Mactep HacTpoilku Ie4yaTd) - BBI3BIBAECT MOSIBJICHUE OKHA
uasnora, IpeaHa3HAYeHHOTO I MPEABAPUTEIHHOW HACTPOUKH BU3YaJIU3UPYEMOTO
M300paxeHust ¢ 1eJbl0 yI00CTBa ero nocieaywonied nedaru. Mcnons3oBanue 3Tou
KOMaH/Ibl I0JIpoOHO paccMOTpeHo B paszzeie «HMcnonbs3oBanue komanasl Print Size
Wizard» rnaBel 6 «Pabota ¢ daiinamuny;

RAM Player (RAM-npourpsiBareib) - KOMaHJIa 3alycka  MOJIYJS
BOCIIPOU3BEJICHUS OTJCIbHBIX BHU3YAJIU3UPOBAHHBIX M300PAKEHUN U TOTOBBIX
aHUMAaIMH, KOTOpbIE C ATOM LENbIO 3arpykaroTcs B ornepaTuBHYyI0 namsath (RAM -
Random Access Memory, omnepaTuBHas mnamsatb). Onucanue pabOThl C 3TUM
MOJTyJIEM MPUBOJUTCS B IJ1aBe 18 « AHMMAIIMS CLICH.

Pexxum Busyanusannu ActiveShade:

[Ipy BBINOJTHEHWH WTOTOBOW BU3YyalM3allMd CLIEHBI MOXKHO HACTPaumBaTh
0oJbIIOE YMCIIO TapaMeTpoOB, COCPEIOTOYCHHBIX B OKHe nauainora Render Scene
(BusyanuzupoBaTh CLIEHY), OMMCHIBAEMOM B CIEAyoIIeM pa3aene. YToObl cocTaBUTh
oOuiee BIEYATIEHHE O TOM, KaK OyJET BBIMJISAETh BBIXOJHOE M300paKEHUE, MOKHO
BOCIOJIb30BaThCcsl pexumMoM ActiveShade (AkTuBHasg packpacka). OTOT PeKUM
MO>XHO BKIIIOUUTHh WJIM B OTAEIBHOM OKHE, KOTOpPOE IOMYCKAaeTcsl MepeMellarh B
m000€e MECTO 3KpaHa, WM B OJHOM U3 OKOH mpoekuuil. [Iporpamma He mo3Bossier
BKJIIOYATh PEKHUM aKTUBHOW pacKpacku 0o0Jiee€ 4eM B OJHOM OKHE MPOCKIUU WIH
OJTHOBPEMEHHO B OKHE MPOEKIMU 1 B OTAEIBbHOM IIJIaBAIOLIEM OKHE.

Ucnonb3oBanue pexxuma ActiveShade (AxkTuBHas packpacka) o0ecrneynBaeT:
BO3MOYKHOCTh aBTOMAaTHYECKOTO OOHOBJICHHUS BH3yaJIM3UPOBAHHOW KAPTHUHKU TMpU
M3MEHEHHUH YCIIOBHI OCBEILLECHUS CLUEHBl WJIM CMEHE MATEPHAIIOB BU3YAIH3UPYEMBIX
o0BekTOB. BMmecte ¢ TeMmM, 4TOOBI HE «TOPMO3UTH» PAbOTy MPOrPaMMBI,
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aBTOMAaTHUYECKOE OOHOBJIIEHHE H300paKEHUsI B PEXKUME AKTUBHOM pPACKpPacKh HeE
OPOU3BOJAUTCS TIOCTE TIEpEMENICHUS OOBEKTOB MM TMPUMEHEHHS K HUM
MOAU(PUKATOPOB. B 3TUX ciyyasx TMOBTOPHYIO BHU3yalIM3alMI0 HEOOXOAMMO
3aIyCTUTh BPYUYHYIO, MUCIIOJIb3Ysl KOMaHAbl YETBEPTHOIO MEHIO, pacCMaTPUBAEMOIO
HUKE,

COKpAllleHHE BPEMEHHU [0 CPaBHEHHUIO C STAllOM HMTOrOBOM BHU3YyalM3allMd 3a CUET
HEKOTOPBIX  YOPOLIAIOIIMX JOMYyUIEHWH, HE OKa3bIBAIOLIUX CKOJIbKO-HUOYb
CYLIECTBEHHOI'O BJIUSHUS Ha Kaue€CTBO U300paKEHUSI.

Ecnu B cocraBe clieHbl UMEIOTCS BbIIEJICHHBIE OOBEKThI, TO OOHOBJIECHHE
U300pakeHHsI B peXUME AKTUBHOM pacKpacku OyJeT MPOU3BOJIUTHCS TOJIBKO ISt
THUX OOBEKTOB, YTO B 3HAUMUTEIHHOW MEpE YCKOpSET BU3yalHu3aluio. Breriensts
OOBEKThl MOXHO Jla)Ke HETOCPEICTBEHHO B OKHE MPOEKIMH, B KOTOPOM BKIIIOUEH
pPEXUM aKTMBHOM pacKpackh. B OKHE aKTMBHOM PACKPACKH JOIYCKAETCS BBIIEIATH
NpsAMOYTroJibHyt0 o0Osiacte. Ecnu Takas oOnacte o0OO3HayeHa, TO OOHOBJIEHUE
KAPTUHKU TPOU3BOAMUTCS TOJIBKO I JaHHOM OO0JIACTH, YTO TaKXKe YCKOpseT
MIEPEPUCOBKY.

AKTHBHAasI pacKpacka CIICHBI BBIMOJHICTCS B JIBa dTara: WHUIIMATU3AIUS
(Initialize) u oOnosienne (Update). Ha »srame wHUIIMAIU3AIMA TPOU3BOIUTCS
MOJIFOTOBKA K PACKpacKe BCEX OOBEKTOB CIEHBI C YYETOM HUX IpeoOpa3oBaHUl U
MOJIM(UKATOPOB, BBINOJIHAETCS aHAJIU3 TEKCTYp M MaTrepuanoB U (GopMUpyeTcs
Oydep kaznpa, ONTUMU3UPOBAHHBIN JJIS1 BU3yallM3allii C MAaKCUMaJIbHOW CKOPOCTBIO.
Ecin B reomeTpruyeckyro Mojedh CLEHbl ObUTM BHECEHbl KaKHe-TO H3MEHEHUS
(Hampumep, HEKOTOpbIe OOBEKTHI ObLUTH NEPEIBUHYTH HA HOBbIE MECTa), HEOOXO0IMMO
3aIycKaTh NOBTOPHYIO MHULMAIN3ALUIO AKTUBHON PACKPACKU CLEHBI.

B xone oOHOBieHHA Ha ocHOBe Oydepa kaapa, chOPMUPOBAHHOIO IMPHU
WHULMAJIN3alUH, BBINIOJIHAECTCS M3MEHEHUE LBETAa KAXKJOT0 NMUKCeNa U300pa’KeHuUs.
Eciu B rTeomeTpuu cueHel HE OBUIO TPOW3BENEHO HHUKAKUX HW3MEHEHUH, a
BBINIOJIHAJIACH JIMIIb HACTPOMKAa MapamMeTpOB OCBETUTENICW WIM MaTepHalioB, s
MOJIyYeHHS] TOTOBOM KapTUHKHU JOCTATOYHO 3aIyCTUTh TOJIKO 3Tall O0OHOBJICHUS.

BriiroueHue pesKuMa aKTUBHOM PACKPACKH:

Jlsis BKJIIOUEHUSI PEeKHMMa aKTUBHOM pacKpacku B OKHE MPOEKIHMHU HEOOXOJIUMO
BBIITOJTHUTH OJHO U3 CIEAYIOUIUX NEUCTBUN:
aKTHBHU3UPOBATh HY’KHOE OKHO IPOEKIMHU U BBIIOJHUTH KOMaH1y MeHIO Rendering >
Active-Shade Viewport (Busyaim3anms > AKTHBHasi pacKpacka B OKHe
MPOEKIUN);
IIEJIKHYTh Ha 3arojiOBKE€ AKTUBHOI'O OKHAa MPOEKUMHU IPAaBOM KHOMKON MBIIIH U
BbIOpaTh B mnoaMeHo Vews (IIpoekmuu) meHro okHa komaHnay ActiveShade
(AxTUBHas packpacka).

Cpasy ke Bciell 32 3TUM OKHO MPOEKIUU 3a7TUBAETCS [IBETOM, YCTaHOBJICHHBIM
B JaHHBII MOMEHT B KayecTBe (JOHOBOI0, U HAUMHAETCS IPOLECC BU3yalM3allnu, 3a
XOZIOM KOTOPOTO MOYKHO CJEAWUTh MO COOOLICHUSIM B CTPOKE COCTOSIHMS max o.
CdhopmupoBaHHOe M300pakeHNE BBIBOAUTCS B OKHO MPOEKIUU HE TIOCTPOYHO, KaK B
cllydya€ MTOrOBOM BHM3yalM3alud, a cpa3dy neaukoMm. Ilpm mocimenyrommx
OOHOBJICHUSIX KAPTUHKUA B OKHE aKTMBHOM pAacKpacku CIEAMTHb 3a XOJOM 3TOTrO
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Ipoliecca TAKXKEe MOKHO 0 COOOIIEHUSIM B CTpoKe cocTostHus. Kpome Toro, mpouecc
MHULMAIU3alU  U300paKE€HUS  COMPOBOXKJIAETCA  OTOOPAKEHHEM  IIporpecc-
WHJMKATOpa B BUJE OJHOU CTPOKH MHUKCEJIOB KPACHOTO I[BETA BAOJb BEPXHErO Kpas
okHa. XOJ 3Tana BU3yalM3aluu WIA OOHOBJIEHUS HM300pa)kKeHUs COMPOBOXKIAETCS
OTOOpa)KEHUEM TMPOTPECC-UHANKATOPA B BHUJAE OJHOM CTPOKU IHUKCEIIOB 3€JIEHOTO
[[BeTa BJOJb NpaBoro Kpas okHa. [lo 3aBepuieHMM BuU3yaldM3allud B CTPOKE
COCTOSIHUS TIOSIBJISIETCSl COOOIIEHUE O 3aTPAyeHHOM Ha 3Ty OMNEpalui0 BPEMEHU B
MUJUTUCEKYH Iax.
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