[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®NO: YeoimpgMakcum Banepbe
Tomeocn. (IACTHOE 00pazoBaTeibHOE yUpeKIeHHe BbICIIEro 06pa3oBaHus

Hara noanucarns: ENVI@SAYHapoaHbI UHcTuTyT JlN3aiina u CepBuca»

YHUKanbHbI MPOrpaMMHbIN KIKOY:

498e59e83f65dd7c3ce7bbsazschbabbszencss  |((HOYBO MU AuC)

Ka@enpa nu3aiiHa, puCyHKa U )KUBOIIACH

®OH/I

OLIEHOYHBIX CPEJICTB JJISI TPOBEJAEHUS TEKYIIETO
KOHTPO.151 YCIEBAEMOCTH U IPOMEKYTOYHOM
ATTECTALIUM OBYYAIOILIUXCS MO JUCHUTIJIMHE

3D-MOJEJIMPOBAHUE
Hanpasnenune noarorosku: 54.03.01 uzaitn
Hanpasnennocts (mpoduis): I'padudeckuii nuzaitd u OpeHIUHT
KBanudukauus BeimyckHuka: bakanasp

ABTOp-cocTaBuTeNb: X0xyoBa C.A.



COJNEPKAHHUE

1. IlepedeHb KOMIIETEHIIMH C yKa3aHWEM OJTaloB HX (OPMHUPOBAHUS B IMPOILECCE OCBOCHUS
00PA30BATEITEHOM TIPOTPAMMBL. . . . uv s enttenasente e enteeneeenae e ae e eaa e eae e e aeeaae e easeenneeanaeenneennes 3

2. Ilokasareian ¥ KPUTSPUHU OLICHWBAHUS KOMIICTCHIIMA Ha Pa3JIMYHBIX dTanax ux (GopmupoBaHus,
OIMHUCAHME IITKAIT OLIEHIBAHTIIS . . ...t tettne et ettt e e e e e et e e e e e et e et e e ettt 4

3. TunoBble KOHTPOJIbHBIC 3aJaHHs WM WHBIC MaTepPHalbl, HEOOXOIUMBIC ISl OLICHKH 3HAHHM,
YMEHHM, HAaBBIKOB M (WMJIM) OMbITa JAEATEIbHOCTH, XapaKTePU3YIOIIUX HTamnbl (HOpMHUpPOBAHUS
KOMIIETEHIIUH B IIPOLIECCE OCBOEHUS O0OPA30BATEIBHON MPOTPAMMBDL. ... eeeeeneentiiineeneeneennennene 8

4. Meronuyeckue MaTepualibl, ONPEIENISIOIINE IPOLEAYpPbl OLICHWBAHMUS 3HAHUW, YMEHUH,
HABBIKOB U (WJIM) OMbITA AESITEIbHOCTH, XapaKTEPU3YIOIIUX dTarbl (GOPMHUPOBAHHS KOMIIETCHIIUN B
MIPOIIECCE OCBOCHUS 00PAZOBATEITBHOM ITPOTPAMMBDBL. .. ... uttenteirieerireeessreeassreesssseessseeessseeessnneesseeens 14



3

1. TIEPEYEHb KOMIIETEHIII C YKASAHUEM OTAIIOB NX POPMHNPOBAHHA
B ITPOLIECCE OCBOEHM ObPA30BATEJIbBHOU ITPOT'PAMMBbI

[Tpouecc uzyuenus aucuuiUinHbl «3D-monenupoBanue» HampaBieH Ha (HOPMUPOBAHHE

CIEAYIOLMX KOMIETECHIIUM:

Kox n naumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpPA NOCTHIKCHUS

KOMIIETCHIIMH BBITYCKHHUKA KOMIETCHIIMH
[IK-3 Crocoben  ocymectBiath | [IK-3.1 Anammsupyer wuHpOpMannioo, HAXOIUTh H
XYIO0KECTBEHHO-TEXHUYECKAs 000CHOBBIBATh IIPaBUWIBHOCTD IIPUHUMAEMBIX
pa3paboTka JU3aH-TIPOEKTOB, | IU3aHHEPCKUX  PEIIEHWM C¢  y4eTOM  IIOKEJIaHUH

00BEKTOB BH3yaJIbHOW WH(OpMaIuu,
UICHTH(PUKAIIIN 1 KOMMYHHKAITTH

3aKa3dyuKa U HpeI[l'IOLITeHI/Iﬁ HCHGBOI;'I AYAUTOPUH

[IK-3.2 Hcrnonb3yer crenuanbHble KOMIBIOTEPHbBIE

pOTPaMMBbI TSt POEKTUPOBAHUS 00BEKTOB
BU3yaJIbHOW ~ wWH(pOpManuu,  WACHTHQHUKAIUU U
KOMMYHUKAIHH

[1K-3.3 BricTpanBaer B3aMOOTHOLIEHUSI C 3aKa3YUKOM
C COOJIIOICHUEM JIEIIOBOTO ITHKETa

[K-4 Criocoben co3maBarh | [IK-4.1 Co3maer KOHIENIHIO W 3CKU3 TpaduvecKoro
BU3YaJIbHBIN J3aitH 3JIEMEHTOB | JAM3aiiHa M0JIb30BATEIBLCKOTO HHTEpdetica
rpaduIecKoro nonb3oBarenbekoro | [1K-4.2  Pa3pabarbiBaeT mpoTOTHII MHTEpdeiica B
uHTepdeiica BbIODAaHHOW WHCTPYMEHTAJIBHOW CpeAe Ha OCHOBE
aHanmm3a HHPOPMALUU O B3aUMOACHCTBUY TOIb30BATEIIS
¢ rpaduaeckumMu uHTEpherncaMu
[1K-4.3 Opranusyer npoiecc TeCTUPOBAaHUS IIPOTOTHUIIA
uHTepdercoB
Ne Kon
HanmeHnoBanue .
n/n | KoMmmere . Otansl GOPMHUPOBAHUS KOMITETEHIIUIN
- KOMIIETEHIIHH
1. |IIK-3 Criocoben 1 Oman - 3namy:
OCYILIECTBIISTh [IK-3.1 Cpocobsl  aHanu3a  uHbOpManuu, IS
XYA0KE€CTBEHHO- 000CHOBaHHUS PaBUIBHOCTH MPUHUMAEMBIX
TEXHUYECKAst JU3aMHEPCKUX  pEIIEHUH ¢  y4eTOM  IOXKEIIaHUH
pa3paboTka au3aiH- | 3aKa34yMKa U NPeANOYTEeHHUH 11eIeBOM ayTMTOpUU
IIPOEKTOB, OOBEKTOB | 2 Dman - Ymemo:
BU3YaJIbHOU [IK-3.2 Hcnonp30BaTh CHEUUATbHBIE KOMIBIOTEPHBIE
nH(popmManuy, IIPOrpaMMBbI JUTS MIPOEKTUPOBAHUS 00BEKTOB
UIeHTUQUKAIIMM U | BU3yalnbHOH  uHoOpManuu,  WACHTHQUKAIUK |
KOMMYHHUKAITIH KOMMYHHKAIHH
3 Oman - Braoems:
[1K-3.3 HaBblkamu BBICTpaMBaHMS B3aUMOOTHOILIEHUN C
3aKa34UMKOM C COOJIIOJICHUEM JIETIOBOTO STHKETA.
2. [1IK-4 CnocobeH co3masats | [ Dman - 3name:
BusyanbHblil qu3aiH | [IK-4.1 Metoael co3naHus KOHLENIMM M 3CKHU30B
JIIEMEHTOB rpaduvecKoro T3aifHa MOJTb30BATEIHCKOTO
rpadu4ecKoro uHTepdeiica
IMOJB30BATENLCKOTO | 2 Oman - Ymemo:
uHTepdeiica [IK-4.2 PaszpabarbiBaTh npoTOTHI HHTep(eiica B
BbIOpAaHHOW HWHCTPYMEHTAJIBHOM cpele Ha OCHOBE
aHanmu3a HHQGOPMaIMH O B3aUMOACHCTBUH MOJIb30BATEIS
¢ rpaduaeckumMu uHTEpderncaMu




3 DOman - Braoems:
[1IK-4.3

Hasrikamu
TECTUPOBAHUS MIPOTOTHUIIA HHTEP(DHEHCOB

OpraHu3anuu mpounecca

2. TIOKA3ATEJIM U KPUTEPUM OLITEHUBAHV S KOMIIETEHLIMIT HA PA3JIMYHBIX
OTAITAX NX ®OPMUPOBAHNA, OIITMCAHUNE HIKAJI OHEHMBAHN A

ro uarepgeiica

S
E Kputepuu onieHuBanus
No g 9 HaumenoBanue KOMITeTCHIIN [lIxana
1‘[/1‘[ = OE) KOMIICTCHIIN Ha pa3sjiMdHbIX 3Tanax OLICHUBaHUA
S (b opmupoBaHUs
1. | IIK-3 | Cnocoben 1 Oman - 3nams. 3auer
OCYIIECTBIISITh [K-3.1 Crnioco6sl OLeHKa 3aYTEHO»
XYIOKECTBEHHO- | aHA/IM3a HH(pOpMAINH,
TEXHUYIECKas I obocHosanns | 1. Crynent ACMOHCTPUPYCT
pa3paboTka [PaBUIBHOCTU INIOHUMAaHKNE HMPUHIUIIOB
I[H3al>'IH- IIPUHUMAEMBIX BBICOKOITOJIMTOHAJIBbHOT'O
IIPOEKTOB, JIN3AMHEPCKUX MOJCJINPOBAHMA. CpobGoano
00BEKTOB pemeHnii ¢ y4yeTom | ONCPHUPYCT TepMHUHaAMA
BHU3yaJIbHOU noxkenanuii  3akaszumka | (Subdivision  Surface, — pebpa
I/IH(l)OpMaIII/II/I, u HpeI[HOLITCHI/If/i MMOAACPIKKH, KOHTPOJIbHBIC IICTIIN,
I/I,Z[GHTI/I(I)I/IKaI_II/II/I I_IGJIGBOﬁ ayIUTOpPUU Crease/Bevel Welght) U MOXET
A KOMMYHUKaUuu | 2 Oman - Ymemo: O0BSCHUT ~UX  BIHMSHHE Ha
[IK-3.2 Hcnonp3oBaTh | KOHEIHYIO TEOMETPHIO.
CIIeIMaIbHbIE 2. Bce mnpaktuueckue pabOTHI
KOMITIOTEPHBIE BBITIOJTHEHBI B TIOJITHOM OOBEME.
TIPOrpaMMbl mns | High-poly  monenu  o6nanator
TIPOEKTHPOBAHHS YUCTOM, MIpeACKa3yeMon
00BEKTOB  BH3yalnbHOi | TOMOJIOTHEH, KOPPCKTHO
MHPOPMALIH, CTJIaKUBAIOTCHI.
MICHTH(UKAIAN u | [IporeMoHCTpupOBaHO BIIaJIEHUE
KOMMYHHKAIIHI BCEMH W3y4YeHHBIMHU
3 Dman - Brademn: uHCcTpymMeHTamu  Blender  mis
[IK-3.3 Hasbixamu | CO3AAHUS CIOXKHBIX GOPM.
BHICTPAUBAHHS 3. IIpoekT (KOMIIJIEKT MPOIICOB)
pamMooThonrenuii ¢ | cootBerctByer T3.  High-poly
3aKA3YHKOM ¢ | Mozenbp neramuzupoBaHa. Low-
COOIOIEHIEM poly peromosiorusi  BBITIOJHEHA
JIEIOBOTO DTHKETA. YUCTO W ONTUMAJbHO, C
2. |IIK-4 | Cnocoben 1 Dman - 3namo: COOJTIOJICHHEM  TOIMTOHATBLHOTO
CO371aBaTh I1K-4.1 Merozp! | OfoKeTa. UV-passepTka
BU3YaJIbHBIN cospanns xouuernuuii u | YPdexTuBHA. Pabora
au3aitn 3CKU30B Trpaduueckoro | ACMOHCTPHUPYET TBOPYECKHH
3IIEMEHTOB Au3aitHa noaxox # mpodeccCHOoHaTbHBIN
rpaduuecKoro TI0JIE30BATENBCKOTO YPOBCHB HCTIOTHCHAL.
HOJIb30BATENbCKO | MHTepdelica 4. Bemomeno  bonee  60%

2 Oman - Ymems:
[1K-4.2 PazpabatbiBaTh
pOTOTUTT MHTEpdeiica

3aaHUH OT O0IEro o0beEMA.

OneHka «He3aYTeHOo»




B BBIOpaHHOM
MHCTPYMEHTAJIBLHOM
cpeae  Ha  OCHOBE
aHanuza uHpopmanuu o
B3aUMO/ICHCTBUU
MOJIb30BATENS c
rpadu4ecKuMu
uHTepdercaMu

3 Oman - Brademy:
IIK-4.3 HaBrikamu
OpraHu3aIuu Iporecca
TECTUPOBAHUS
MPOTOTHIIA
uHTepQericoB

1. Teopernueckoe coaepkaHue
He ocBoeHO. CTYIEHT HE MOXET
OOBSICHUTH KITIOYEBBIC MOHATHUS U
TPUHIIAITBI TUCIIUTLIHHEI.

2. BONBIIMHCTBO  MPAKTHYECKUX
pabot HE BBITTOJIHEHBI,
BBITMOJIHEHBl (POPMATIBHO WM C
rpyOBIMH HApYIICHHSAMHU (MOJIETh

HE  COOTBETCTBYET  3aJIaHUIO,
KPUTHYECKH clIOMaHHas
TEOMETPUS). [IpaxkTrueckue
HaBBIKU HEe c(hOPMHUPOBAHBHI.

3. [IpoekT He BBINONHEH, HE
COOTBETCTBYET T3 WIH
npeacTaBisier  coboi  Habop
HECBSI3aHHBIX,
He(YHKITMOHATIBHBIX ~ OOBEKTOB.
Kirouebie  atambr  (high-poly,
low-poly, UV) He npoiiieHbl.

4. BrInosHEeHO MEHee 60%
3a/laHuil oT 001Iero oobeMa.
JK3aMeH

OueHka «0TJIMYHO»

1. Crynent J€MOHCTPUPYET

CHUCTEMHOE, IITy0OKOe TTOHMMaHUE
nosHoro 3D-maiimuiaiiHa Ang urp.

CBo6o11HO ornepupyeT
TEPMUHOJIOTHEH, 00BsICHAET
B3auMOCBA3U MCXKOY JTaraMu

(MozenupoBaHue -> PETOMNOIOTUs
-> UV -> TtekctypupoBaHue ->

UMIIOPT), MPUBOAUT
00OCHOBaHHbIE  MpPUMEpPHI U3
HPAKTHKH.

2. Bce mpakTthyeckue pabOTHI

(perononorus, Hactpoiika B UE)
BBITIOJTHEHBI B CPOK U C BBICOKUM
KaueCcTBOM, COOTBETCTBYIOT BCEM
TEXHUUYECKUM TPeOOBaHUIM.

3. BrimonHeH Ha OLIEHKY
«OTJINYHOY» TIO COOTBETCTBYIOLINM
kputepusiM (cMm. pasgen 3 OTAII
— BJIAJETD). Ilpoekt sBusercs

3aBEPUICHHBIM, TOTOBBIM K
WCIIOJIb30BAHUIO B HIPOBOM
TIBUKKE acceTom,
JTEMOHCTPUPYIOIITUM

npogeccuoHaTbHBIN YpOBEHB
BIIQJICHUS BCEMHM M3yYCHHBIMU

TEXHHUKAMHU. [IposiBnena




TBOpYECKasi CAMOCTOSITEIbHOCTh U
BBICOKOE Ka4eCTBO MPE3CHTAIUH.
4, Bce 3amaHuss B TEUYCHHE
ceMecTpa ClIaHbl B CPOK.

OuneHka «xopoumo»

1. Teoperuueckoe coaepkaHue
0CBOEHO ToNHOCThIO. CTyneHT
Ja€T pa3BEpHYTbIE IPABUIIbHBIC
OTBETbI, HO MOXET JOIYyCKaTh
HE3HAYUTEIIbHbIE HETOYHOCTH B
JeTasix WIH UCTIBITHIBATD
3aTpyJHEHUs IIpU OTBETE Ha
BOMPOCH, TpeOyroIue aHamu3a
CJIO’KHBIX B3aHUMOCBS3EH.

2. IlpakTuueckue paboThl
BBITIOJTHEHBI. Moryt
PHUCYTCTBOBAThH OTJICIbHbIE
TEXHUYECKWE  HEJOYeThl,  HE
UCKaxkaromue oOUMili pe3ynprart
(manpumep, HenJleanbHas

TOMOJIOTHSI B HEKIIOYEBBIX 30HAX
IpU PETOIOJIOTUH, CTaHIApPTHbIE
Hactpoiiku B UE).

3. BrmonHen Ha OLICHKY
«xopomo». IIpoexr mnosHOCTBIO
cooTBeTcTBYyeT T3,  sABISIETCS
(YHKITMOHATTBHBIM UTPOBBIM
accetoM. VMeroTCs HEKOTOpBIE
HEJ0CTaTKU (Hammpumep, B
tonojoruu, s¢pdexkrusHoctn UV
WIN HaCTpOiKe MaTepuajoB B
UE), He npensTcTBytomue oomen
OLICHKE paboThI KaK
Ka4eCTBEHHOM.

4. 3amaHus  cIaHbl, BO3MOJXKHBI
HE3HAYUTEIIbHBIE 3a/IEPKKH.

OI[eHKa «YAOBJIETBOPUTEILHO»

1. Teopernueckoe cojep>KaHUE

OCBOEHO YaCTUYHO U
IIOBEPXHOCTHO. Crynent
BOCIIPOU3BOJUT OCHOBHBIE

OTpeNleNieHusi, HO  JIOMyCKaeT
(dakTUueckue U JIOTUYECKHUE
OILIMOKH IIpyU TIIOMNBITKE OIMHUCATh
MpOLIeCChl WM  OTBETUTH HAa
KOMIIJICKCHBIC BOITPOCHI. OTBeThI
HOCST (pparMeHTapHBIN XapaKTep.
2. TlpakTudeckue paboThl
BBITIOJIHCEHBI HE B ITOJIHOM 06’beMe
WA c CYIIECTBEHHBIMHU




OIMOKaMH, KOTOpBIC, OJHAKO,
MO3BOJIAIOT  UJIEHTU(PUIIMPOBATH
pe3yabTar (manpumep,
pPETOIONIOTHST  BBINIOJIHEHA,  HO
TOTOJIOT S OYECHb rpsi3Has;
umnopt B UE mnpousBeaeH, HO
MaTepUajbl HE HACTPOEHBI).

3. Bommonnen Ha OLICHKY
«YIOBJIETBOPUTENTBHOY».  [IpoekT
YaCTUYHO  COOTBETCTBYyeT 13,
COJICPKUT KPUTUYECKHE
HEJOCTaTKU B OJHOM  WIIH
HECKOJIBKUX KJTFOUEBBIX aCHEKTax

(mpobGnemHas TOTIOJIOTHSI,
Hepabouas UV, HEKOpPpeKTHbIN
SKCTIOPT/UMITIOPT). [TpoekT

3aBepIICH, HO TpeOYyeT Cepbe3HOU
JOpabOTKH JUIS  MPAKTHYECKOIO
IPUMCHCHUS.

4. Bemmoaneno Oonee 60%, HO
menee 100% 3aganmii oT o0IIEro
o0BeMa.

Ouenka
«HeY/10BJIETBOPHUTEIbHO»

1. Teopetuueckoe cojepKaHUE
He 0oCcBOEHO. CTYJEHT HE MOXET
chopMyInupoBaTh KJIFOYEBBIE
TOHATHSA, TyTAaeTCsd B TEPMHHAX,
HE [NOHUMAET JIOTUKU NanIUIaiiHa.
2. llpaktuueckue  paboThl B
OCHOBHOM HE BBITTOJIHEHBI,
BBITIOJTHEHBI dhopmasibHO
(pe3ynbTaT HE  COOTBETCTBYET
3ajaye) WiIM ¢ TpyOBIMH,

KPUTUYECKUMU omnoOKamu,
JeJIal0IUMU paboty
He(YHKIMOHAIBHOM.

3. He BBIMONHEH WU BBITIOJIHEH
Ha OLIEHKY
«HEYAOBJIETBOPUTENHHOY. [IpoekT
HE COOTBETCTBYET T3,
MIpe/ICTaBIsIeT co0oit
He3aBEePIICHHBIH WU
He(yHKIIMOHATIbHBIH Habop

00bekTOB.  KiroueBbie  3Tambl
npousBozctBa (high-poly, low-
poly, UV, wuHrerpamusi) He
MPOMICHBI WA MPONIEHBI
HEBEPHO.

4. BBITIOJTHEHO MCHEe 60%




3aaHUN OT 00IIEro o0ObeEMA.

3. TUITOBBIE KOHTPOJIbHBIE 3A TIAHW A MJIN MHBIE MATEPUAJIBI,
HEOBXOJIUMBIE JJ151 OLIEHKM 3HAHUI, YMEHMI, HABBIKOB U (UJIN) OTTBITA
JNEATEJIBHOCTHU, XAPAKTEPU3YIOINX OTAIIBI @OPMNPOBAHN A
KOMIIETEHIIMI B [TIPOIIECCE OCBOEHUS OFPA30BATEJIBHOM ITPOI'PAMMBI

1 OTAIIl - 3BHATH

Bomnpocskl k ycTHOMY onpocy:
Cemectp 4: OCHOBBI NOJIUTOHATBHOTO MoAeaupoBanus U UV-pa3BepTkn

1. Jlaiite onpeneneHue MONMIOHAIBHOMY MojenupoBaHuto. Kakue Tpu OCHOBHBIX
KOMITOHEHTA COCTAaBJISIOT MOJUTOHAIBHYIO CeTKY? ONUILINTE KaXIbIi.

2. Yto Takoe HopMmaib nonuroHa? Kak HampaBieHHe HOpPMaiM BIUSET Ha OTOOpa)keHHUe
MMOBEPXHOCTHU (OCBEIICHHE, CTIIAKUBAHUE)?

3. OOpsAcHUTE pa3HUIy MEXAy [NI0OaNbHON M JIOKAJbHOW CcHCTEMaMM KOOpIUHAT IpU
Tpanchopmau 00BEKTOB. B KakuX CUTyalMsIX HCIIONB3YeTCs Kaxas?

4. Yro Takoe Pivot Point o6bekTa? Kak oneparuu "Set Origin" BaustoT Ha TpaHchopManuu
Mojenn?

5. Jlns 4ero HCHONIB3YKOTCS MHCTPYMEHTHl HnpuBs3kd B 3D-pemakrope? Ilpusenute
IIPUMEPHI UCII0JIb30BAHUSA MIPUBA3KH K BEPLINHAM, peOpaM U MOJIUTOHAM.

6. Onummre npUHIUN pabOThl MHCTPYMEHTA HMPONOPLMOHAIBHOTO pelakTupoBaHus. I'ne
OH IIPUMEHSIETCS [TPU MOAEIUPOBAHNUN?

7. B yem pasnuia mexxny nuactpymentamu "Merge" u "Bridge" ? [Tokaxute Ha mpumepe.

8. Jna uero nHyxubl uHCTpyMeHTHl Knife u Slide Edge ? B kakux cimyyasx OHH
HE3aMEHUMBI?

9. OOBsiCHUTE pa3HHIy MEXIy oToOpaxkeHHeM mMozaenu B pexumax "Shade Flat" u "Shade
Smooth". Kakas TexHuyeckasi pa3HHIIA JIEKHUT B OCHOBE 3TOI0 BU3yalIbHOTO Y dexTa?

10. Yro Takoe "sharp edges" W Kak OHM HCIONB3YIOTCS JUII KOHTPOJIS CTIIQKHBAHUS
MoIenun?

11. Yro Takoe UV-pa3zeeptka? OObsCHUTE €€ Ha3HAYeHHWE M pojib B Ipoliecce
TeKkcTypupoBanus 3D-monenu.

12. Yto Takoe UV-moB (seam)? [loyemy BaKHO MPaBUIBHO M YIKOHOMHO pa3MemaTh IIBBI
Ha mojenu? K xkakuMm npobiemam npu TEKCTYPpUPOBAHUN MOTYT IMIPUBECTH IJIOXUE IIBbI?

Cemectp 5: Boicokonosmuronainnoe moaeauposanue (High-Poly)

1. O6psacuute paznuny Mexay low-poly u high-poly monmenmsmu. [nga kakux nenei
(purrusr, anumanus, bake) ucronp3yercs Kaxjas?

2. OnummuTe OCHOBHOW MpHWHIMII padoThl Momudukaropa Subdivision Surface (Subsurf).
Kakue nBe kimodeBble QyHKIUU OH BBIOJHSET (JIeNIEHUE U CTIIaKuBaHue)?

3. Uto Takoe "apTedakThl criaxuBaHus" W MOYEeMy OHHM BO3HHKAIOT TPH HCIOJIH30BAHUHU
Subdivision Surface Ha npocTbix KyOax?

4. Yto takoe "pebOpa mommepxkku" (support edges, control loops) m kKakoBa WX OCHOBHas
3ajaua npu mojeaupoanuu ¢ Subdivision Surface?

5. O6bscHute, kak ¢ nomouisio Crease nin Edge Weight MoxHO co31aTh uieanbHO OCTPBIN
Kpail Ha CIVIA)KEHHOU MOJIEIIN.

6. OnumuTe METOANKY MOJICITMPOBAHUS YHCTOTO IMIHHIPUIECKOTO OTBEPCTHs (HaIIpuMep,
o OONT) Ha TUIOCKOCTH, KOTopasi oOpadaTsiBaeTcss Mmoaudukatopom Subdivision Surface.

7. Kakue 0COOEHHOCTH M CJO0XHOCTH BO3HHMKAIOT IPHU MOJCIUPOBAHUM NEPECEKAIOIINXCS
IMHAPUYECKUX (HopM (Hampumep, TpyObl) C UCIIOTIB30BAHUEM CTIIAXKHBAHUA?



8. Kak mpaBWIbHO TOJOWTHM K MOJEIMPOBAHUIO CIOXHOW (OPMBI, HAUWHAIOIICHCS OT
MPOCTOro NMpuMUTHBA (KyO, cepa, mrmiuHap)? OnuimmTe 00K alroOpUuTM ACHCTBUH.

9. O0BsICHUTE KOHIEMHIINIO «TOMoNoruu 1mo ¢opmam» (topology flow). Kak nHampasnenue
netenb (edge loops) MOMKHO COOTBETCTBOBATH HM3rMOaM MOBEPXHOCTH [UIsl IPEICKa3yeMOoro
CriaXUBaHUs?

10. KaxoBbl OCHOBHBIE IPUHIIUIIBI TOCTPOSHUS YUCTON U 3()PEKTUBHON TOMOJIOTUU MTPH
high-poly moznenupoBanuu? [louemy BaKHO HCIIOJIb30BaTh MPEUMYIIECTBEHHO YETHIPEXyrOIbHUKH
(quads) u u36erath TpeyroabHUKOB (tris) U N-TOHOB B 30HaX CIUIAKUBAHUS?

11. Uro takoe «OyneBbl omepauun» (Boolean) m B kakux ciiydasix UX MpUMEHEHHE
onpaBmano B high-poly wmonenupoBanuu? Kakue mnpoOGiaemMbl MOTYyT BO3HHUKHYTH TPU HX
UCTOJB30BAHUM M Kak HMX pemarb (Hampumep, C TmoMmolplo Moaudukatopa Boolean u
MOCJIEYIONIEH OYUCTKHU TOTIOJIOTHUH)?

12. OmnummTe 0OMIMK aNTOPUTM JCUCTBHI NPU MOJCIMPOBaHUU cloxHO# hard-surface
(dbopMbI, HAUMHAST OT MPOCTOrO MPUMHUTHBA (KyO, uuHAp). Kakue 3Tanbl SBASIOTCS KIFOYEBBIMU
(6moxuHr, 1006aBIEHUE ACTANICH, TOATOTOBKA K CTIIAXKUBAHUIO)?

Cemectp 6: PeTonoJiorusi ¥ HHTerpamnusi B UrPOBOii IBHKOK

1. Jlaiite ompenenenue peromnonoruu.llouemy high-poly Monmens mnoutu HHUKOrIa He
UCTIOJB3YETCSI B UTPE HATIPSIMYTO?

2. CpaBHHUTE aBTOMATHMYECKYI0 M PY4HYIO peTomnojioruto. KakoBbl cuibHble M cialble
CTOPOHBI KaXK10T0 MeToAa? B Kakux ciydasx pydHOW METOA MpeanoUYTUTEIbHEee?

3. KakoBbl OCHOBHbIE TpPeOOBaHUS K TONOJIOTUM CETKU JJs IOCIEAYIOIeH CKeIeTHON
anuManuu nepcoHaxka? Uto takoe "anmmarmonnelie netiu” (edge loops) m rae oHm 0COOCHHO
BaXKHBI (00J1aCTH CYCTABOB, JIUIIA)?

4. OmumwuTre TpoIecC PYYHOH PpETOMOJOTHH C WCIONIb30BAaHUEM HMHCTPYMEHTa Snap
(mpuBs3kK) K moBepxHOocTH high-poly Mmozaemnu.

5. Uro Takoe '"uducras tomosorua" (clean topology)? Kakue ocHOBHbIE OIIMOKH B
TOMOJIOTUU  (MATHYTONIbHUKNA/N-TOHBI, TPEYrOJbHUKM B HEMOJIXOAAIIMX MecTaX, 3BE3qYaThie
BEpILMHBI) CIeyeT u30eraTh v noyemy?

6. Kakue ¢opmarel ¢aitnos (.fbx, .obj) Hambonee pacnpocTpaHeHbl i IepeHoca
CTaTUYECKOM reoMeTpuu U nouemy? Kakue HaCTpoilKy SKCIIOpTa KPUTUYECKU BaXKHBI?

7. OnummTe cTaHAAapTHBIM Naiiniaiin skcriopta 3D-monenu u3 Blender B UrpoBoii 1BHXKOK
(ma npumepe Unity). Kakue nannusle (reomerpusi, UV, ckener, aHuManuu) HEOOXOAUMO
MIOATOTOBUTH?

8. Kak ompenensieTrcs W KOHTPOJMPYETCS TOJMTOHAIBHBIN Oromxker (polycount) st
urpooii mozenu? OT kakux (PaKTOPOB OH 3aBHCHUT (IU1aTdopma, pojb OOBEKTa B CLEHE, CTHIIb
urpsel)?

9. Yro takoe LOD (Level of Detail) u kakoBa ero pojb B ONTUMHU3AIMHA UTPOBOTO MPOEKTA?
Ha xaxoM srare naiiniaiiga o0sr4yHo co3marorcss LOD-v1 11t Moaenu?

10. KakoBbl KJItOYeBBIE HAaCTPOWKM 3KcropTa mozenu B ¢opmar FBX s koppekTHOro
otoOpakenus: B aBuwxkke? Ha uyto oOpaTuTh BHMMaHWE B HACTPOMKaxX TpaHCHOpPMAIIMH, OCEH,
BCTpauBaHUs TEKCTYyp?

11. Yro Takoe PBR (Physically Based Rendering)? Ilepeuucnute OCHOBHBIC KapThl
(TexcTypsl), ucnosab3dyemble B PBR-matepuane, u o0bsICHUTE, KaKyl0 BH3YyalbHYI0 MH(OpMAIUIO
HECeT KaXk/1as U3 HHX.

12. Onummre nporecc co3gaHus U HacTpoiku mpoctoro PBR-matepuana B FOuutH s
UMIIOPTHPOBaHHOW Mojenu. Kak Ha3Ha4uTh TEKCTYphl W HACTPOUTHh Oa30BBIE IMapaMeTphl
(METaJuIMYHOCTh,1IEPOXOBATOCTH)?
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2 OTAIl - YMETbD

3ananus AJ8 npakTudeckux pador no apucuunianne «3D-MOJAEJIUPOBAHUE»
PA3JEJI 1. BBEAEHUE B 1IOJIMT'OHAJIBHOE MOJAEJIUMPOBAHMUE (4 cemectp)
Tema 1.1. IlosmuronansHoe mogeaupoBanme / Tema 1.2. Tounoe MoaeiupoBanue

3aganmne 1. Co3math MPOCTYIO CIIEHY U3 T€OMETPUYECKUX MPUMUTHUBOB (KyO, chepa, MUIUHID),
JIEMOHCTPHUPYIOLIYIO:

Tema 2.1. ba3oBble HHCTPYMEHTHI MOJUTOHAJIBHOT0 MOJACJIUPOBAHUSA

3anganme 2. Ha ocHOBe Ky0a co3aaTh MOJIENIb HACTOJIBHOTO MpeaMeTa (HanpuMep, KHUXKHOM MOJIKH,
SAIIMKA, IPOCTOTO KOpIyca mpudopa), MCHoJb3ys TOJIBKO 0a30Bbie MHCTPYMEHTHI: EXtrude, Inset,
Bevel, Loop Cut, Merge.

Tema 2.2. Hopmaun / CraaxxuBanue / Tema 2.3. PaciminpeHHble HHCTPYMEHTBI

Zaganue 3. CMonenupoBaTh OOBEKT TEXHOTEHHOTO Xapakrepa ((oHapHBIN CTONO, SIIUK C
00penIeTKoi, KOHCOJb).

Tema 3.1. UV-pa3BepTka
3aganue 4. /{151 oqHOTO U3 CO3JAaHHBIX paHee 00BEKTOB BHIMOIHUTH UV-pa3BepTKy:

PA3JEJI 2. BBEAEHUE B BbBICOKOIIOJIUT'OHAJIBHOE MOJAEJIUPOBAHUE (5
ceMecTp)

Tema 4.2. Moau¢puxarop Subdivision Surface

3aganme 1. B3ate ky0, mo6aButh momucdukarop Subdivision Surface. Meronom moGaBneHus u
MaHUNYJISIUU KoJbleBbIMU pa3pe3amu (Loop Cut) U KOHTpOIHMpPYEMOTO CIVIaKMBaHUS CO3JaTh
IUTaBHYIO opraHuyeckyto ¢popmy. [lokazare pazauiy Mexnay 1, 2 u 3 ypoBHAMHU NOJpa3OUeHHUS.

Tema 5.1. MoaenupoBanue npocroi GopMsl

3aganme 2. Co3lnaTh BBICOKOMOJIWUTOHATIBHYIO MOJENb MpeaMeTa ObiTa C TUIaBHBIMU (opMaMu
(kpy>xKa, Ba3a, OyTbUIKA, TIOJTHOC).

Tema 5.2. MogeaupoBanue (GpopMbl cpeHel CJI10KHOCTH

3ananue 3. CmonenupoBath BBICOKO/IETAJTM3UPOBAHHBIN 00BEKT MEXaHUYECKOTO
/TeXHOJOTUYECKOTro XapakTepa ((poHapHK, SJTEKTPOHHBIN TaIKET, IPOTOTHIT OPYKHUS).

PA3EJI 3. PETOIIOJIOI'UA (6 cemecTp)
Tema 6.1. ABTOMaTHYecKasi PeTONOJIOTUs / pemMeniep

3aganue 1. Vcnonws3ys BcTpoeHHble MHCTpyMeHTHl Blender ans pemema (mampumep, Voxel
Remesher, QuadriFlow), co3mzate low-poly Bepcuto mnpenocraBnennoi high-poly wmozmenu
(Hampumep, cKallbl WM aOCTPaKTHOIO OpraHM4eckoro oobvekra). [IpoananusmpoBaTh pe3yiabTart:
Ka4yecTBO KBaJI0OB, PABHOMEPHOCTh MOJIUTOHOB, TOTEPU (DOPMBI.

Tema 6.2. Pyunas peronoJsiorus

3aganme 2. BpyuHyto, ¢ OMOIIbIO HHCTPYMEHTA Snap, CO37aTh YHCTYIO low-poly ceTky moBepx
high-poly wMozenu HeoxymieBieHHoro mnpeamera (Hampumep, high-poly kyBmmHa —wim
JICEKOPATUBHOTO KaMHs1). JIOOUTHCS MHUHHMAIBHOTO KOJMYECTBA MOJUIOHOB TPH COXPAHCHUH
CHITydTA.

Tema 6.3. PeronoJsiorusi nepcoHaska
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3ananme 3. Ha ocHoBe ckynpnTa win high-poly Mozenu rojoBbl/IUIia BBIIOJIHUTE PYYHYIO
PETOIONIOTHIO, CPOKYCHPOBABIIMCH HA CO3JAHUN KOPPEKTHOW CETKH JUIl aHUMAIIHH.

PA3JIEJI 4. 3AT'PY3KA 3D-MOJIEJIEM B UNREAL ENGINE (6 cemecTp)
Tema 7.1. 3arpy3ka 3d moaeeii B ipuskok Unity

3ananue 4. «ImMnopt u Hactpoiika B Unity
3 93TAIl - BJIAJAETD (MToroBbie NpoeKThI)

HTorosslii npoexT A1 4 cemecTpa:
«Low-Poly urpoBas noxarus.

Co3natp cTmim3oBaHHYIO low-poly nokanuio (Hampumep, yroid KOMHATBI, OCTPOB, IUIOLIAJIKY) IO
IIPEIOCTABIIEHHOMY KOHIENTy. JIokanus AO/DKHAa BKIOYaTh HE MEHEE 5 YHMKAJIBHBIX MOJENeH
OOBEKTOB, CO3/IaHHBIX CTYIEHTOM. Bce OOBEKTHI HOKHBI MMETh KOppekTHble UV-pa3BepTKH.
Pesynbrat npeacraButh B BUjE clieHbl B Blender u nmpe3eHTallMOHHBIX PEHIEPOB.

HToroBbiii mpoekT s S cemectpa (3auer):

BoiOpath Temy (Hay4Has ¢aHTacTuka, GpoHTEe3H, ctummank). Co3maath OAWH CI0XHBIA high-poly
OO0BEKT (HampuMmep, JBEPHOW MEXaHU3M, CYHIYK, KOHTPOJIbHAsS IaHENb) W BBINOJHUTH IS HETO
pyunyto low-poly perononoruto. IIpeacraButh 06e Bepcun momaenu, UV-pasBeptky mis low-poly
Bepcun U bake kaptel Hopmaseii (Normal Map) ¢ high-poly na low-poly.

HToroBbiii mpoekT 1is 6 cemecTpa (JK3amMeH):

Urposas nokanus ¢ ucnonb3oBanueM TpuM-TucToB (Trim Sheets) un taitnoBeix tekcryp (Tiling
Textures)

Hrorossliii npoexT (6 cemectp)

L]env npoexma: JleMOHCTpalis KOMIUIEKCHOTO BJIaJI€HUS IPOMBILIUICHHBIM MalIIJIaiHOM CO3/1aHus
ONTUMU3HPOBAaHHOW 3D-jokauuu Uis UIpoBOro JBMXKKA, BKJIHOYas MojeiaupoBaHue, UV-
pa3BepTKy, paboOTy C COBPEMEHHBIMH TEKCTYPHBIMH METOJMKAaMH (MOJYJIbHOCTb, TaWJIOBbIE
TEKCTYPbI, TPUM-JIUCTHI) U PUHATIbHYIO HHTETPALIUIO.

3aoanue ons umoeoeoeo npoexma:

CnpoexkTHpoBaTh U CO3/1aTh TEMATUYECKUH (QparMeHT UIrpoOBOM JIOKAlMKU (MHTEpbEp WIN
9KCTEPBEP), UCHOIB3Ys MPUHIUIBI MOAYJIBHOTO MOJICIMPOBaHUs, TailoBble (tiling) TekcTypsl ams
OCHOBHBIX IIOBEPXHOCTEHN U TPUM-JUCTHI (trim sheets) 1y neraneil u ykpameHuil.

Tematuka Ha BEIOOp CTyAEHTA (IPUMEPHI):
e @parMeHT 3a0pOILIEHHOr0 HHYCTPHAIILHOTO 11eXa / Hay4HOH J1abopaTOpHUu.
* YT0JIOK CpeIHEBEKOBOTO MO3eMeNbs / KAMEHHOW KPETOCTH.
e Y4acTOK TOPOJCKON yJIHIIBI B CTUJIE KHOEpIIaHK / UICTOPHUUECKOM 3aCTPONKH.
e KoMIiekT J1st COOpKH KOCMHUYECKOTO KOpaldJis / MOMEIEeH!s CTaHIHH.
OyHKIIMOHATBHBIE U TEXHHYECKHE TPEOOBAHUSI:
1. IlpoexTupoBanue:

d COSH&TB Hpe}lBapI/ITeHI)HI)Iﬁ OJIOKHHT JIOKAUH U3 IMPOCTBIX T'€COMCTPUICCKHUX TPUMHUTHUBOB
B Blender, onpez[emnonmﬁ KOMIIO3HUIIHMIO, MaciTad ¥ OCHOBHBIC APXUTCKTYPHBIC 00BEMEL.

* BBIICJIMTH TIOBTOPSIOIIMECS 3JEMEHTHI (CTEHBI, IMOJI, MOTOJIOK, KOJOHHBI) M YHUKAJIbHBIC
OOBEKTHI.
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2. MoaenupoBaHue U ONTUMHU3ALIUS:
e Co3nath ¢puHambHBIC loW-poly Moaen BceX 0ObEKTOB JIOKAIIMH C YUCTON TOIIOJIOTHEH.

e Monynbnble KuThl: Habop mnoBTOpsOMMXCS 37€MEHTOB (MUHUMYM S YHUKAJIBHBIX
MoJeNell, HampuMep: CTeHa IJIajJKas, CTeHa C OKHOM, IIOJ, YIoJ, JBEpHOH IpoeMm),
MCIOJIb3YIOUINX TalJIOBbIE TEKCTYPHI.

e VYHUKaIbHBIC OOBEKTHI: 2-3 YHHKaJIbHBIX TIporica (HampuMep, CTaHIMs YIPaBJICHUS,
paspyiieHHas 6anka, CyHAYK), uMeronux cooctBennyo UV-pa3BepTky.

e [lonuroHanpHBIN OFODKET Ha BCIO JIOKAIMIo (0e3 ydueTta ayonupoBanus moaysei): 15 000
—30 000 TpeyroJbHUKOB.

3. UV-pasBepTka u opraHu3amus TEKCTYp:

e Jlnst MmonynbHBIX 00bekTOB: UV-pa3BepTka J0mKHA OBITH BBIMOJHEHA C YYETOM TaMJIMHTA
(moBTOpeHusi). OCHOBHBIE OONbIIKE MOBEPXHOCTU (IUIOCKOCTH CTEH, IMoJa) MOJKHBI uMeTh UV,
pa3BepHyThble B KoopauHaTHo cetke (0-1, 1-2 u 1.1.).

e Jlnsa yHukanbHbIX 00bekTOB: CrannaptHas s dextuBHas UV-pa3BepTka.

e Tpum-nuct (Trim Sheet): Coznare MunuMyM | yHUBepcanbHbIi TpuM-mucT B PBR-popmare
(Albedo, Normal, Roughness/Metalness). Ha neM nomkHBI OBbITH pa3MelIeHbl pa3InyHbIe JIeTalu:
OOpIIOpHI, TIUIMHTYCHI, TIIOJIOCHI, YIJIOBBIE D3JEMEHTHI, TpapuTH, MeIKHe MOBPEKICHHUS.
[IposmeMoOHCTpUPOBaTh MPUMEHEHHE OSTOTO0 TPHUM-JIHCTA HA HE MEHee 4YeM 3  pPa3lIM4HbIX
00BEKTaxX JIOKAIMHU JJISl CO3JJaHNS BU3YaJIbHOTO Pa3HOOOpa3Hsl.

4. TexcTypupOBaHUE U MaTepUAIIbIL:

e Coznarp/mono0Opars Habop TainoBeix PBR-Tekctyp (MuHumym 2 Habopa, Hampumep,
"kaMmeHb'" 1 "MeTann") A7 OCHOBHBIX TOBEPXHOCTEH.

e Bce TeKkCTypel JOKHBI OBITh ONTUMHU3UPOBAHBI MO pa3Mepy (peKOMeHIyeMble
pazpemenus: 1024x1024, 2048x2048 myist TpuM-IucTa).

5. Tlepenoc B Unity

» KoppekTHO 3KCIIOpTUpOBaTh Bce Moenu B popmare .fhx

e HacTponuTts Marepuansl
6. JloxymeHTanus u npexactasineHue pesyibratoB(IIpesenrarus)

Bonpocsl k 3x3ameny no gucuuminue «3D-MOJAEJIUPOBAHUE) (6 cemecTp)
Pa3nes 1: OcHOBBI OJIMTOHANBHOTO MoAeupoBanusi u UV-passepTku (4 cemecTp)

1. JlaiiTe ompeneneHne MONMMTOHAIEHOMY MOJICIHPOBaHNI0. Kakue cymecTBylOT OCHOBHEIC
THUIBI MOJIENIEH TaHHBIX (MEII, KpHBasi, HOBEPXHOCTh) U B YeM MX KJIIOUEBbIEC Pa3Iuuus?

2. OnumuTe TPU OCHOBHBIX KOMIIOHEHTa IIOJIMTOHAIBHOTO Mema. Kakwe mapamerpbl
XapaKTePU3YIOT KaXKAbIil KOMIIOHEHT (Hampumep, JUIsl BEpIIUHbBI)?

3. O0mwsacHuTe pasHuiy Mexay rinodansHoi (World), mokameroit (Local) m HOpManmbHOM
(Normal) opuenTtanueir Tpanchopmanmii. B kakux mpakTHYecKHX 3ajjauyax HCIOJB3YeTCs KaKaas
u3 HUX?

4. Yro Takoe omopHas Touka (Pivot Point) o0bekra? Kak omepammm «Set Originy» u
TpaHchopManus Kypcopa BIUSIOT Ha MPOIECC MOJISITUPOBAHHS?

5. Ilepeunciure W oxapakTepusyiite 0a30Bble  HMHCTPYMEHTHI  MOJMTOHAJIBHOTO
monenupoBanus: Extrude, Inset, Bevel, Loop Cut. [IpuBeaute npuMepsl X UCIIOIb30BAHMUS.

6. B dyem 3akimoyaercs — NPUHIUNHMAIBHOE  OTJIMYME  WHCTpyMEHTOB  Merge
(Vertices/Edges/Faces) ot nnctpymenTta Bridge Edge Loops?
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7. O0bscHUTE (PU3MUECKUI CMBICT HOpMalu MoiauroHa. Kak Bu3yaigbHOE CriakuBaHHUE
(Shade Smooth) cBs3aHO ¢ pacueToM HOpMaIEH?

8. Uro takoe UV-pa3BepTka M KakoBa €€ OCHOBHas (DyHKIUS B KOHBeHepe CO3/1aHus
urpoBoro 3D-koHTeHTa?

9. Onummre anroput™M co3ganusi UV-pa3BepTKu: OT pasMenieHuss mBoB (Seams) 10
ynakoBku (Packing) octpoBoB. KakoBbI KpUTEepHH KaueCTBEHHOW Pa3BePTKH?

Pa3nes 2: BpicokonoiuroHajibHoOe Mo/ieJiipoBaHue (S cemectp)

10. OOBsacHuTe pazHuily mexay low-poly u high-poly moxemsamu. s pemieHus Kakux
3a/1a4 nMpeHa3HauYeHa KaXaast U3 HUX B NMaTuiaiine?

11. Onumure npuHIMN padoTsl Moaudukatopa Subdivision Surface (Subsurf). Kak nBe ero
KJTF04eBble (QYHKIMH (CYOIMBUKHH U CTJIAXHBAHNE) BIUSIOT HA UTOTOBYIO T€OMETPUIO?

12. Yrto takoe «pebpa mommepkku» (support edges, control loops)? Kak ¢ mx momormbro
KOHTPOJHPOBATH ()OPMY CTIKEHHOMN MOBEPXHOCTH U CO3/1aBaTh YETKHE IpaHu?

13. OOwscHuTe, kak ¢ nomorbio aTpudyToB Crease (Cxiiagka) u Bevel Weight (Bec ckoca)
JTOOUTHCS Pa3HOH CTENIEHN 3a0CTPEHHOCTH pedep Ha MOJIEIU CO CTIIKHBAHHUEM.

14. OnumuTe METOAUKY CO3JAaHUS YUCTOrO KPYIVIOrO OTBEpCTUsS (HAmpuMep, O[T
3aKJIENKY) B INIOCKOCTH, K KOTOPO#l nmpuMeHeH moanudukarop Subdivision Surface.

15. C kakuMu OCHOBHBIMU TPYJHOCTSMH CTAJIKMBACTCS MOJEIbEP MPU CO3/JaHUU MecTa
nepeceueHusl IBYX MUIMHIpUYECKHX GopM (Hampumep, Tpy0)? Ilpeanoxure criocoObl penieHusl.

16. ChopmynupyiiTe OCHOBHBIE MPHUHIMIIBI TOCTPOSHUS YHUCTOM U MpelcKa3zyeMoil
TOTIOJIOTUH TIPH MOJICITMPOBAHUY CIOXKHBIX hard-surface 00bEKTOB €O Crila)kKMBaHUEM.

Pa3znen 3: PeronoJiorusi 1 MHTErpanusi B MrpoBoii 1BUKOK (6 cemecTp)

17. Jawite onpenenenue peromonorun. [Touemy high-poly Momens mpakTUdecku HUKOTIA
HE UCIOJIb3yeTcs B Urpe Hanpsimyro? KakoBsl 1ienu coznanus low-poly Bepcun?

18. CpaBHHTE aBTOMATHYECKYI0 M PYYHYIO DPETONOJIOTHIO. B dWem cuibHbBIe M cialble
CTOPOHBI Kax1oro MetoAa? Jljis Kakux TUIOB 33a4 MpeANoYTHTEIbHEE PydHO MeToa?

19. KakoBbI OCHOBHBIE TPEOOBAaHUS K TOIIOJIOTHH CETKH, MPEAHA3HAYCHHON ISl CKEJIETHOM
anuManuu? YTo Takoe «aHMMalMOHHBIE meTin» (edge loops) W rae ux pacrnosnoxeHue HauOoiee
KPUTHYHO?

20. OnumuTe TOWIArOBBIM MpoLecC PpyYHOW PETONOJOrMM JIMIA TEepCOHaXa C
UCIIOJIb30BaHUWEM TpuBs3ku (Snap) k mnoBepxHocTH high-poly mema. Ha uem HeoOxomumo
COCpPEOTOYUTHCA?

21. Yto moHMMaeTCs MO/ «IHCTOH Tomoyioruei» (clean topology)? IlepeunciuTe OCHOBHBIC
TUIBI TPOOJEeMHBIX 1eMeHTOB (N-gons, TPeYroJbHUKHM B HEHNOJIXOMAALIMX MecTax, IOJoca) U
0OBSICHUTE, TTIOUEMY UX CIIeAyeT n30erars.

22. OnumuTe cTaHAapTHHIN KoHBelep (pipeline) skcriopta 3D-mozaenu u3 Blender B Unreal
Engine. Kakue nanusie (reomerpusi, UV, ckener, aHMMal1) HEOOXOAUMO MOATOTOBUTH U B KaKUX
dopmarax?

23. KakoBbI KITIOYEBBIC HACTPOWKH JKcropta Mojaenu B ¢gopmar FBX mns koppekTHOTO
oroOpaxkenust B Unreal Engine (Hampumep, npumeHenue TtpaHchopmaruii, forward/up ocwu,
BCTPaMBaHHE TEKCTYp)?

24. Yro Takoe LOD (Level of Detail) u xakoBa ero poyib B ONTUMH3ALMH HIPOBBIX
npoektoB? Ha kakom 3tane naimnaina co3gatorcsi LOD-b1?

25. OnumuTe npolecc co3JaHus W HacTpoiku mpocroro PBR-marepuana (Material) B
Unreal Engine ans umnoptupoBanHoi Mojenu. Kakue TekcTypbl (KapThl) SIBISIOTCS 0a30BbIMU IS
PBR-penaepunra u kakyro HHPOPMALUIO OHU HECYT?

OO6mre 1 KOMIUIEKCHBIE BOTPOCHI

26. OnumuTe MOTHBIA MPOU3BOJACTBEHHBIN UK (MAKTUTANH) co3Ianus cTaTuueckoro 3D-
npomna Ui WIPbl: OT KOHIENTa J0 HMMIOPTa B JBHMXKOK, C YKa3aHHEM KIIOYEBBIX ATAllOB U
POTPaMM.
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27. OnuimuTe MOJHBIA MPOU3BOACTBEHHBIN UK (Taimaiiy) co3nanus 3D-nepconaxka s
UTpBI, IPEeIHA3HAYCHHOIO IJs aHuMauuu. Uem OH oTiMyaeTrcs OT mHailmuiailHa JJIsi CTaTUYHOTO
oObekra?

28. OOmsicHuTe, Kak mporiecc 3anekanus (baking) Tekctyp (Hopmalield, KapThl KPUBU3HBI U
T.11.) cBsa3bIBaeT high-poly u low-poly monenu. B uem cyTb 3Toro npomecca?

29. Kakue QaxTopbl, IOMUMO KOJMYECTBA MOJUTOHOB, BIUSIOT Ha MPOU3BOAUTEIHLHOCTH
3D-monenu B urpe? (KonmudecTBo MaTepuanioB/cIoTepOB, pa3peiieHue TEKCTYp, KOIu4ecTBo draw
calls).

30. CmpoektupyiiTe miaH NOArOTOBKM M HAcTpOHKM cioxHoro 3D-accera (Hampumep,
TPAHCIIOPTHOTO CPEJCTBA C HHTEepbepoM) s ummopra B Unity ¢ yderoM MakcHMalbHOM
ONITHUMHU3AIIHH.

4. METOIUYECKHNE MATEPUAJIBI, OITPEAEJIAIOIIUE ITPOLEAYPBI OLIEHMBAHUW A
3HAHWI, YMEHUI, HABBIKOB U (MJIN) OIIBITA JIESTEJIBHOCTU,
XAPAKTEPH3YIOILINX STAIIbIl ®OPMUPOBAHNA KOMIIETEHIII B ITIPOLIECCE
OCBOEHU I OBPA30BATEJILHOM ITPOI'PAMMEBI

1 OTAIIl - 3HATH

Kpumepuu OYEHUBAHUA YCNIHbILX OMBEMO6 HA 60NPOCHI

Onenka Kpurepun oneHuBanusi

bezommbouHbIi, TIyOOKWH, JIOTUYHBIA, Pa3BEpHYTHIH  OTBET,
JEMOHCTPUPYIOIIMN TOJHOE IOHUMAHUE U BIAJCHUE TEOPETHUECKUM
MaTepuaioM  AUcCUUIIMHBL. ~ CTyJZeHT  CBOOOAHO  ONEpUpYET
TEPMUHOJIOTHEH, MOXET OOBSICHUTh MNPUHLUMIIBI U B3aUMOCBS3U
(Hampumep, MEXIy TOIMOJOTHEeH M Cria)kMBaHMEM, MEXIYy dTalaMmu
nanrianza).

«OTJIMYHO»

[TonHbI 0TBET ¢ HEOOJIBIIMMHU HETOYHOCTSIMH, HE MPETSITCTBYIOIIUMHU
noHnMaHuio cytd. CTyaeHT yBepeHHO wu3yiaraeT (QakThl U
onpezeNieHus, MIOHUMAET JIOTUKY MPOIIECCOB, HO MOXET UCIBITHIBATh
TPYAHOCTHU IpU OOBSICHEHUH CIOKHBIX HIOAHCOB.

«XOopouio»

OO011ee MOHMMAaHKE TEMBI, HO OTBET HEMOJIHBIA WM TMMOBEPXHOCTHBIH.
CTyaeHT BOCHPOM3BOAUT OCHOBHBIE OINPEAENCHUS, HO JOMYCKAaeT
(dakTHYeCKuEe WM JIOTHYECKHE OIMMOKM Tpu Aetanu3anuu. OTBer
MOJKET CBOJIUTHCS K 3ay4€HHBIM (OPMYTUPOBKAM.

«YHAOBJICTBOPUTCIIBHO»

3HaHHME TOJIBKO 4YacTH MaTepuaja WiId ero orcyrctBue. CTyIneHT He
MOKET JaTh ONPENEJICHUs KIIOYEBBIM TOHSATHSM, IIyTaeTcs B
TEpMUHaX, HE MOHMUMaeT 0a30BbIX NPUHIMIOB. OTBET HE COAEPIKUT
OCHOBHOI MH(OpMAIINH 10 BOIIPOCY.

«HCYHOOBJICTBOPUTCIIBHO»

2J0TAIl - YMETbH

Kpumepuu oyenusanus npaxmuueckux 3a0aHutl

Ounenka IIpaBWiIbHOCTH (OIIMOOYHOCTH) BbINOJHEHHS 32 JaHUSA

«OTJIMYHOY PaGoTta BmIONHEHa B MONMHOM OOBEMEe W B CpPOK. Bbicokoe
TEXHUYECKOe  KayecTBO: 4YHCTasi TIEOMETpusi, KOppEKTHas
tonosiorusi, dddextuBHas UV-pasBeptka (rme TpedOyercs).
DcTeTnyeckoe KauecTBO MOJEIH COOTBETCTBYET 3ajaHuio. Pabora
JNEMOHCTPUPYET TJyOOKOE IMOHMMAaHHE U YBEPEHHOE BIIAJCHHE
uHcTpyMeHTapueM Blender Ha u3yueHHOM 3Tamne.

«XOpOLLO» Pabota BhINoNHEHA B MOJTHOM o0beme. MMeroTcsi He3HauuTeIbHbIe
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TEXHUUYECKUE HEAOUYETHI (HapUMeEp, MEIKUE OITUOKU B TOMIOJIOTHH,
HeuneanbHas ynakoBka UV), HE KpUTUYHO BIUSIOIIME HA OOIIMIA
pe3yiabTaT. 3agaHue JEMOHCTPUPYET YBEPEHHOE  BIIJICHUE
OCHOBHBIMM  MHCTPYMEHTaMH ¥  IIOHUMaHHWE  MaMIUIaifHa.
DCTETUYECKOE UCTIOJIHEHUE — Ha XOPOIIIEeM YPOBHE.

«KYHOOBJICTBOPUTEIIBLHO»

3ajaHue BBIIOJHEHO HE B MOJHOM oOObeMe (TMPOMYIICHBI
BTOPOCTETICHHBIE  AJIEMEHTBhI)  WJIM  C  CYIIECTBEHHBIMH
TEXHUYECKUMHU ouInbkamu (TpsizHas Tomosiorus, Hepaboyas UV-
pa3BepTKa, TpyObie apTedaKThl CrIIAXKUBAHUS), KOTOPHIE, OIHAKO,
HE TMpPEmsITCTBYIOT Y3HAaBaHUIO OOBEKTa U  JOCTHIKEHUIO
MUHUMAIBHOW [eNu 3anaHus. MuHUManbHbIE TpeOOBaHUS K
(hOpMUPOBAHHIO KOMIIETEHIIUH COOJIIO/ICHBI.

«HEYOOBJICTBOPUTCIBHOY

PaGoTta He BBINOJHEHA, BBINOJIHEHA (OPMAIBHO WM C IPYOBIMU
HapyLIEHUSIMM KJIIOYEBBIX TpeOoBaHUM 3anaHus. Pe3ynbTar He
COOTBETCTBYET MOCTABJICHHOW 3ajade (Hampumep, BMecTo hard-
surface MoaenupoBaH OpraHWYeckuil o00beKT). TexHuueckue
OIMUOKN KpUTHUYECKUE (ITOJIOMaHHasi TeoMeTpusi, oTcyrcteue UV).
MuHuManbHble TPeOOBaHUS HE COOJIIOICHBI.

3 OTAIl - BIAIETH

Kpumepuu OYEHUBAHUA UMO206020 nNpoeKkma

Onenka

HpaBI/IJ'II)HOCTb (OIHI/I60‘{HOCTI)) BbBITNTOJTHCHHUA 3a1aHUA

«OTJIHUYHO»

[TpoeKT MOTHOCTBIO COOTBETCTBYET M IpeBbllIaeT TpeOoBaHus T3.
Beicokoe kauecTBO Ha Bcex OJTamax: Oesympeunas high-poly
MoJienb, uzaeandbHas low-poly Tomosorusi, onNTUMadbHas A
aHUMaluKu (A7 TMepcoHaXka) WM ONTHUMM3AlMM (A1 MHPOICOB),
sbdextuBHast UV-pa3Beprka. PBR-marepuanbsl KOppeKTHBI U
HacTpoeHbl.  besympeunas wuwHrterpammss B Uity:  moxens
oToOpakaeTcss KOPPEKTHO, MaTepHaibl paboTaroT, OCBEIICHHE U
Mpe3eHTalusl  BBICTPOEHbI  IpodeccuoHanbHO. JlokymeHTanus
(oTuer/mpe3eHTanMs) IMOJHAS, CTPYKTYPUPOBAaHHAas W HarJIsgHAs.
[IposiBIEH TBOPYECKHI MOIXO0/I M CAMOCTOSATEIBHOCTb.

«XOopomo»

[TpoekT cooTBeTCcTBYeT OCHOBHBIM TpeOoBanusaM T3. KauecTBo
9TalioB  XOpolIee, HO NPUCYTCTBYIOT OTIEJIbHBIE HEJOYETHI
(HenaeanbHas TOMOJOIUS B HEKIIOYEBBIX 30HAX, MEJIKME OTPEXU B
UV, crannaptable HacTpoilku MatepuanoB B UE). Muterpanus B
JBUKOK  BBIIIOJIHEHA  TEXHUYECKM  KOPPEKTHO,  MOJEIb
¢byHKkoHanpHa. JlokyMeHTalus NpUCYTCTBYET, HO MOXKET ObITh
HEJIOCTaTOYHO TMOJApoOHOM B ommcanuu pemeHuid. IIpoekt
JEMOHCTPHPYET YBEPEHHOE BIIaJICHUE BCEM IIMKJIOM PaloT.

«YHAOBJICTBOPUTCIIBHO»

[TpoekT wYacTUYHO COOTBETCTBYeT TpeboBaHusM T3, umeroTcs
CYIIECTBEHHBIE HEIOYETHl B OJHOM HIIM HECKOJBKHX KITFOYEBBIX
acriekrax (Hampumep, crnabas high-poly neranmuzanus, npobiemMHas
low-poly Ttomosorus, Hepabouas UV, 06a30Bbie OIIMOKKH TIpU
skcnopTre/ummoptre).  KadecTBo  BH3yanu3alMu B JIBUXKKE
MUHUMAaJIbHO mpuemieMoe. JlIOKyMeHTanusi MUHHMajibHA HIIH
¢opmanpHa. [IpoekT 3aBepiieH, HO TpeOyeT 3HAUUTEIHLHOU
TOPabOTKH ISl MPAKTUIECKOTO MCIIOIB30BAHMSL.

«HEYJIOBJIECTBOPUTEIBLHO»

[TpoekT He cooTBeTCTBYeT TpeOoBaHusiM T3 WM HE 3aBepIIcH.
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Kputnueckne ommOKM Ha KIIOYEBBIX dTamax (OTCYTCTBHE
peronoioruy, HecbeMHas UV, HesKcnopTupyemas TeoMeTpus).
WHTerpanuss B JABM)KOK HE BBINOJIHEHA WM BBIIOJHEHA C
OIMOKAMHU, NPUBOAALIMMU K HEKOPPEKTHOMY OTOOPaXEHHUIO.
JoxymenTamusi  oTcyrctByer. PaGora He  aeMOHCTpHUpYET
Cc(OPMHUPOBAHHOCTD 3as1BJICHHBIX KOMIIETEHLIUH.

Kpumepuu oyenusanus na saueme
Kpurtepuu onieHnBanus Ha 3auete (5 cemectp) no aucuuruinae «3D-MoaenupoBanue»
OO01mmas oreHka 3a 3a4et (POpMUPYETCsl Ha OCHOBE:
[Toprdonuo mnpakTHueckux paboT 3a 5 ceMecTp (KauecTBO BBHIMOJIHEHHBIX JaOOPATOPHBIX H
IIPOEKTHBIX 3aJaHUil).
Pe3ynbTaToB yCTHBIX OMPOCOB / TECTOB IO TeMaM 5 ceMecTpa.
HroroBoro npoekra 5 cemectpa (co3zaanue high-poly / low-poly komriekTa nporcos).

O1neHkKa «32a4TEeHO»

1. CrymeHT  JEMOHCTpUPYET  TIOHMMaHWE  TPUHIUIOB  BBICOKOTIOJIMTOHAIEHOTO
MozenupoBanusi. CBobogHo omepupyer tepmuHamu (Subdivision Surface, pebpa momnepKku,
KoHTponbHBIE TeTiin, Crease/Bevel Weight) m MoXeT OOBSICHUTH HMX BIHMSHHE HAa KOHEUYHYIO
TCOMETPHIO.

2. Bce npakTudeckue paboThI BBIMOIHEHBI B oJHOM o0beme. High-poly moaenu oGnmagaror
YHCTOM, MPEICKA3yeMOH TOTOJIOTHEH, KOPPEKTHO CIITaXUBArOTCS. [IpoeMOHCTPHPOBAHO BIIaJICHHE
BCEMH U3YYCHHBIMH HHCTpYMeHTamMu Blender mist cozmanus CIoKHBIX HopM.

3. IIpoekt (xommiuekt mporcoB) coorBercTByeT T3. High-poly mozens neranusmpoBana.
Low-poly peromosyiorusi BBIIOJTHEHA YUCTO W ONTHUMAIBHO, C COOJIOJCHHEM ITOJIMTOHAILHOTO
ormkera. UV-passeprka 3¢ddekruBHa. Pabora JIeMOHCTPUPYET TBOPYECKHHA IMOAXON U
npodecCHOHATBHBIN YPOBEHb UCTIOTHEHHUS.

4. BeimosneHo 6onee 60% 3amanuii oT oduiero oobema.

OuneHka «He3auYTeHo»

1. Teopernueckoe coaepxaHue He OCBOEHO. CTYyAEHT HE MOXET OOBSICHUTH KIIOUEBbIE
TTOHSTHSI ¥ IPUHIIAITHI JTUCITUATUTHHEIL.

2. BONBIIMHCTBO TPAKTUYECKUX PabOT HE BBITIOJHEHBI, BHIOTHEHBI (POPMANBHO WK C
rpyObIMH  HapymeHHSMHA (MOAETh HE COOTBETCTBYET 33JaHUI0, KPUTHYECKH CIIOMaHHas
reometpust). [IpakTrueckue HaBBIKU HE CPOPMUPOBAHBL.

3. [IpoekT He BHINOJHEH, HE COOTBETCTBYeT T3 WM mpeacTaBiseT coOoit Habop
HECBS3aHHBIX, HE(PYHKIIMOHATIBHBIX 00bekToB. Kitouesie atambl (high-poly, low-poly, UV) He
IIPOWICHBI.

4. BeimonneHo meHee 60% 3amanuii ot o61ero oobema.

Kpumepuu oyenusanus na sxzamene
Kpurtepuu onieHnBanus Ha sk3amene (6 ceMectp) no auctuimnae «3D-MoaenupoBanue»

OO01mmas oreHKa 3a 3k3aMeH GOpMUPYETCs KaK MHTETpaIbHAs Ha OCHOBE:

1. KauecTBa HTOroBOr0 3K3aMEHAIMOHHOTO mpoekta (Bec 50-60%) — memMoHCTparus
KOMIUJIEKCHOTO BIIAJICHHSI HABBIKAMU.

2. Tloprdonmo mpaktudeckux padbot 3a 6 cemectp (Bec 20-30%) — oTpabOTKa OTAEIBHBIX
HaBBIKOB (peTonojorus, naterpanus B Unity).

3. OTBeTOB Ha BONPOCH dK3aMmeHaloHHOro Owmiera (Bec 20-30%) - mpoBepka
TEOPETUYECKOTO MOHUMAaHUs ManIIanHa.

OueHKa «OTJIUYHO»
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1. CryaeHT IEMOHCTPUPYET CUCTEMHOE, TIyOOKoe MoHWMaHue mojHoro 3D-maiinnaiina
mig urp. CBOOOAHO oOmepupyeT TEPMHUHOJIOTHEH, OOBSCHSET B3aMMOCBS3M MEXIy OSTanamMu
(MogenupoBanue -> peronojorus -> UV -> TekcTypupoBaHUE -> HMIIOPT), NPUBOAUT
000CHOBaHHbIE MPUMEPHI U3 PAKTUKH.
2. Bce mpaktnueckue pabotsl (peromnonorus, HacTpoiika B UE) BbIONHEHBI B CPOK U C
BBICOKMM Kau€CTBOM, COOTBETCTBYIOT BCEM TEXHUUYECKHM TPEOOBAHUSIM.

3. DBBINONHEH HAa OLEHKY «OTIUYHO» IO COOTBETCTBYIOUIMM KpPUTEpUsM (CM. pasien 3
OTAIl — BJIAJIETD). IlpoekT sBisieTcss 3aBEpIICHHBIM, TOTOBBIM K HCIIOJIb30BAHHIO B UTPOBOM
JIBI)KKE aCCeTOM, J€MOHCTPHPYIOIIUM NMPOo(eCcCHOHANBHBIN YPOBEHb BIaJleHUS BCEMU M3yYCHHBIMH
TexHukamu. [IposiBiieHa TBOpuecKasi CaMOCTOATEIbHOCTh U BBICOKOE Ka4eCTBO MPE3EHTALNH.

4. Bce 3a1aHMs B TEUEHHE CEMECTPA CAAHbl B CPOK.

Onenka «xopomo»

1. Teoperuueckoe conaepkaHHE€ OCBOEHO TMONHOCThIO. CTYyAEHT J[daeT pa3BepHYTHIE
IIPAaBUJIBHBIE OTBETBI, HO MOXET JOIYyCKaThb HE3HAYUTEJIbHBIE HETOYHOCTH B JCTAISX WIH
UCIBITHIBATh 3aTPYAHEHHUS IIPU OTBETE HAa BOMPOCHI, TPEOYIOIINE aHAIN3a CIIOKHBIX B3aMMOCBS3CH.

2. IlpakTudeckue pabOThI BBIMOJIHEHBL. MOTYT HMPUCYTCTBOBATH OTICIBHBIC TEXHHUUECKUE
HEJOYeThl, HE HCKaXKawIlue oOImui pe3ynbTrar (HapuUMep, HeujecalbHas TOIOJOTUS B
HEKJIIOYEBBIX 30HaX IIPU PETONOJIOTUH, cTaHaapTHbIe HacTpoiiku B UE).

3. BolmonHeH Ha OLEHKY «XOpomio». [IpoeKT MOJHOCTBIO COOTBETCTBYET 13, sBIiseTcs
(GyHKIMOHATBLHBIM UTPOBBIM acceToM. MIMeroTcst HEeKOTOpble HEJOCTAaTKH (HalpuMep, B TOTIOJIOTHH,
spdexruBHocty UV unm HacTpoiike marepuanoB B UE), He mpemnsrcTByromme oOIIei OleHKe
paboThI KaK KAYECTBEHHOM.

4. 3anaHus cIaHbl, BO3MOXHBI HE3HAYUTEIbHBIC 3a/ICPIKKH.

Onenka «YAOBJIETBOPUTECJIBHO»

1. Teoperuueckoe coJepkaHWE OCBOCHO YacTHUYHO U  MOBEpXHOCTHO. CTyaeHT
BOCTIPOU3BOIUT OCHOBHBIE OMPEIEIICHHS, HO JOMYCKaeT (aKTUICCKUE M JIOTUICCKUE OMIMOKH IPU
MOTIBITKE OMUCATh TMPOIECCHl WM OTBETHUTh HA KOMIUIEKCHbIE BOMPOChL. OTBETHI HOCAT
(GbparMeHTapHbII XapakTep.

2. IlpakTndeckre pabOTHl BHIOTHEHBI HE B TOJHOM O0BEME WM C CYIIECTBEHHBIMHU
omuOKamMHu, KOTOpbIE, OJHAKO, TO3BOJSIOT HWACHTH(PUIIMPOBATH PE3yNbTaT (HAIpHUMep,
PETOIOJIOTHS BBITIOJIHEHA, HO TOTOJIOTHsI O4eHb rpsi3Has; uMnopt B UE npousseneH, Ho MmaTepuaibl
HE HaCTPOEHBI).

3. BolmonHeH Ha OIEHKY «yIOBJIETBOPHUTENHHO». [IpoekT uwacTuuHO cooTBeTCTBYeT 13,
COJICP)KUT KPUTHUYECKUE HEIOCTATKH B OJTHOM HJIM HECKOJBKUX KJIFOUEBBIX acmekTax (TpoOieMHas
tornonorusi, Hepabouass UV, HEKOppeKTHbIN sKkcropT/uMmmnopt). [IpoekT 3aBepiineH, HO TpeOyer
Cepbe3HOU JOPaOOTKH I IPAKTHYESCKOTO TPUMEHEHHS.

4. Beinoaneno 6onee 60%, Ho menee 100% 3amanmii ot o01iero oobeMa.

OneHka «Hey10BJIETBOPUTEIHHO»

1. Teopernueckoe coaepxanue He OcBoeHO. CTyJeHT He MOXeT Cc(hOpMyIHpPOBAThH
KITIOYEBbIE MTOHATHUS, IIYTAETCs B TEPMUHAX, HE TOHUMAET JIOTHKH MMalIuIaifHa.

2. IlpakTudeckne pabOThl B OCHOBHOM HE BBITIOJTHEHBI, BBITIOITHEHBI (POpMabHO (pe3yabTat
HE COOTBETCTBYET 3a/aye) WIM C TPYObIMH, KPUTHUYECKHMMH OLIMOKaMH, AETaroIllUMU paboTy
He(yHKITMOHAIILHOM.

3. He BbINONHEH WM BBHIIOJHEH HA OIEHKY «HEYJOBIETBOPUTENbHO». IIpoekT He
cooTBeTcTBYyeT T3, mpencraBiser coOOl He3aBepLIEHHBIH WIM HePyHKIMOHAIBHBIN Habop
o0bekToB. Kimouesie stanbl npousBojactsa (high-poly, low-poly, UV, unrerpanus) He mpoiaeHs
WJIY TIPOMJIEHBI HEBEPHO.

4. BemnonneHo meHee 60% 3ananuii oT o0mero oosema.



