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

[Ipouecc wu3ydyeHUs AUCUUILIMHBI

CIIEIYIOIIUX KOMIIETEHIINMN:

«3D-texHoMmornm» HampaBlieH Ha (GOpMUPOBaHUE

Ko n naumenoBaunue

KOII U HAMMCHOBAHUC MHAUKATOpPA NJOCTHIKCHUS

KOMITCTCHIMH BBITYCKHUKA KOMITCTEHIHH
[IK-3 Crocoben  ocymectBisth | [IK-3.1 Ananusupyer wuHpOpManuioo, HAXOAUT U
XYI0’)KECTBEHHO-TEXHUUECKYIO 00OCHOBBIBACT MPaBUIEHOCTD NPUHUMAEMBIX
pa3paboTKy JW3alH-TIPOEKTOB, | IU3aMHEPCKUX PEIICHUHA C YYETOM IOKEJIaHUH

00BEKTOB BH3yaJIbHOW WH(OpMaIuu,

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

I/II[GHTI/I(bI/IKaI_II/II/I 1 KOMMYHHKaIIUA

[IK-3.2 Hcnonp3yeTr cHenuaibHble KOMIIbIOTEPHBIC

mporpaMmbl Il MPOEKTHUPOBAHUA  OOBEKTOB
BU3yalbHOW  MHPOpMANuU, UIACHTHPHUKAIUK U
KOMMYHUKAITUU

I1K-3.3 BricTpanBaet B3aMMOOTHOIIECHUS c

3aKa34MKOM C CO6JIIOIICHI/ICM JCJIOBOT'O OTHKECTA

I1K-4. Crocoben co3naBath | [IK-4.1 Co3maer KOHIEHIIMIO W 3CKU3 TpadHUuecKoro
BU3YaJIbHbIN JIA3alH 2JICMEHTOB | JAW3aiiHa IMOJIh30BATEILCKOTO HHTEep(derica
rpaduyecKoro nojes3oBarenbCekoro | [IK-4.2  PaspabareiBaeT mnpoToTunl uHTepdeiica B
uHTEepdeiica BbIOpAaHHOW MHCTPYMEHTAJIbHOW Cpele Ha OCHOBE
aHajam3a uHbopMaIuu 0 B3aMMOJIEUCTBUU
MOJI30BaTeNsl ¢ TpaduecKuMu nHTepdericamu
[1IK-4.3 Opranusyer rpouece TECTUPOBAHUS
MpoTOTHUTIA HHTEPhEHCOB
No Koz HaunmenoBanue o
/| Kommere KOMIIETEHIIHH Oransl GopMHUPOBAHUSI KOMIIETEHLIUN
130005051
1. | [IK-3 Crnocoben 1 Dman - 3namo:
OCYLIECTBIIATh [1K-3.1. CnocoOsl ananm3a uHbOpPMAINU, IS
XYJ0’KECTBEHHO- 000CHOBaHUSA MPaBUILHOCTH MIPUHUMAEMBIX
TEXHUYECKYIO JU3AMHEPCKUX PEHIEHUH C y4EeTOM IOKEJIaHUH
pa3paboTKy  Ou3aiiH- | 3aKa34MKa M MPEANOYTEeHUN 1eNIeBOM ayAUTOpUH;
IIPOEKTOB,  OOBEKTOB | 2 Dman - Ymems:
BU3yaJIbHON [1K-3.2. Hcnonb3oBath cCrenuaIbHbIe
uH(popMaIuy, KOMITBIOTEPHBIE TMPOTPAMMBI IS TPOEKTUPOBAHUS
UJIEHTU()UKAIIH U | 0OOBbEKTOB BHU3YaJIbHOU uH(pOpMaIuy,
KOMMYHUKAaIIU HJIeHTU(DHUKAITMN 1 KOMMYHUKAIIHH;
3 DOman - Braoemw:
[1K-3.3. HaBbikamu BBICTpauBaHUs
B3aMMOOTHOIICHUH C 3aKa3YMKOM C COOJIIOJIEHHEM
JIJIOBOT'O ITUKETA.
2. [1K-4 Crnocoben  cosnaBath | [ Oman - 3nams:
BHU3YaJIbHbBIN mu3and | [1IK-4.1. Metonpl co3maHusl KOHICHIMM W JICKU30B
AJIEMEHTOB rpaduyecKoro Jn3aitHa M0JIb30BATEIBCKOTO
rpaduIecKoro uHTepdeiica.




uHTepderica

IIOJIB30BATCIBCKOT'O

aHalJli3a

2 Oman - Ymemn:

[1K-4.2. PaspabateiBaTh NPOTOTHI HHTEpdeiica B
BBIODaHHOW HWHCTPYMEHTAJIBHOM cpele Ha OCHOBE
uHdopmaIuu 0
M0JIb30BaTENs ¢ rpaduuecKuMu HHTepdericamu.

B3aUMOJIECICTBUHU

I1K-4.3.

3 Oman - Braoemeo.:
HaBpsikamu
TECTUPOBAHUS MTPOTOTUIIA HHTEPHEHCOB.

OpraHM3alMu  Ipolecca

2. TIOKA3BATEJIM U KPUTEPUM OLJTEHUBAHV S KOMIIETEHLIMIT HA PA3JIMYHBIX
OTAITAX UX ®OPMUPOBAHNA, OIITMCAHUE HIKAJI OHUEHMBAHN A

=
E Kpurepuu oueHuBanus
Ne g9 HaumenoBanue KOMIIETEHIINI [IIkana
n/o % E KOMIIETCHIIMU Ha pa3JIMYHBIX 3TaIax OILICHUBaHUS
S (dhopmupoBaHus
1. |IIK-3 | CnocobeHn 1 Dman - 3name. I9Kk3amMeH
OCYIIECTBIISTh TIK-3.1. Crroco0Obl | OueHKa «OTINYHOY»
XYyIOKECTBEHHO- | aHanu3a wuHpopmaiuy, | 1. Teopernueckoe copepx aHue
TEXHUYECKYIO TS 000CHOBaHUS | Kypca OTPaXEHO B MPAKTHUECKUX
pa3paboTKy MPaBWILHOCTH paboTax M OCBOCHO IOJIHOCTBIO,
JU3alH- [IPUHUMAEMBIX 0e3 3aMevaHu.
MPOEKTOB, JIU3aHHEPCKUX 2. HeoOxomumple NpaKTHYECKHE
00BEKTOB pelIeHUt C  y4eTOM | HaBBIKM pPAaOOTBI C OCBOEHHBIM
BHU3yaJIbHOU MOKEJaHW 3aKa3uuKa | MaTepraioM chpopMHUPOBAHBL.
nH(popmManuy, u npeanoyreHuii | 3. Bcee MIPEyCMOTPEHHBIE
UICHTU(PUKAIUN | [IEIEeBON ayTUTOPUH; nporpaMMoil  oOydeHHs 3alaHus
W KOMMYHUKaUuu | 2 Oman - Ymemo: BBLINIOJIHEHBI B IIOJHOM OOBEME,
I1K-3.2. Ucnons3oBaTh | 6€3 OmIHOOK.
cIielhabHbBIE 4. VTOTrOBBI TPOEKT BHIMOJIHEH
KOMITbIOTEpPHBIE MOJIHOCTBIO, 0€3 OIIHOOK.
TpOTpaMMel TP Onenxa «XO0pOLIO»
MIPOEKTUPOBAHUS
00BEKTOB  BH3YaIbHOM 1. Teoperuueckoe conaepxkaHue
MHPOPMALIH, Kypca OTPa)K€HO B MPaKTUUYECKHUX
HAeHTUDHUKALIAN u | paboTax U OCBOEHO YaCTUYHO, HO
KOMMYHHKAIIIH; poOeITbI HE HOCSIT
3 Dman - Braoems.: CYIIIECTBEHHOTO XapaKTepa.
IK-3.3. Hapwikamu | 2- HeoOxomumble mpakTudeckue
BHICTPAHBAHMUS HaBBIKM PabOTBI C OCBOEHHBIM
B3aMMOOTHOIIEHHH ¢ | MATepUalloM B OCHOBHOM
3aKa34uKOM ¢ | chopMupOBaHEI.
COBIIOIEHIEM 3. ITpenycmoTpeHHBIE
JIEIOBOTO DTHKETA. nporpaMMoil oOydeHHs 3aJaHMs
2. | IIK-4 | Cnocoben 1 Dman - 3name: BBIIOJTHCHEL.
CO3712BaTh IK-4.1. MeTobI 4. VITOTOBBIA TPOEKT BHITIOJHEH
BU3YaJIbHBIN co31aHus KoHuenuuii u | TOAHOCTBIO, HMEIOTCA
TM3aiH 5CKH30B Tpaduueckoro | HE3HAUHTEIbHBIC HETOYHOCTH.
3JIEMEHTOB Jnu3aitHa
rpadguIecKoro MOJIb30BATEIHCKOTO OueHka «y10BJIeTBOPHTEILHO»




TOJIb30BATEIHCKO
ro uarepdeiica

uHTepdeiica.

2 Oman - Ymems:
[1K-4.2. Pa3pabatbiBaTh
MPOTOTUIl UHTepdeiica
B BBIOpaHHOM
MHCTPYMEHTAJILHOM
cpene Ha OCHOBE
aHanuza uHpopmanuu o
B3aMMO/ICHCTBUH
M0JIb30BATENS c
rpadu4ecKuMu
uHTepdelicamu.

3 Oman - Braoemy.:
T1K-4.3. HaBrikamu
OpraHu3aIy Tporecca
TECTUPOBAHUS
MIPOTOTHIIA
uHTEep(EHCcoB.

1. Teoperuueckoe conaepxkaHue
Kypca OCBOGHO HE B IIOJHOM
obneme.

2. HeoOxomuMmble MNpaKkTHYECKUE
HaBBIKM pPabOTBl C OCBOEHHBIM
MaTepuaioM chopMHpOBaHbBl He
MOJIHOCTBIO.

3. [IpenycMoTpeHHbIE
nporpaMmMoil oOydeHust 3ajaHust

BBIMIOJTHEHBl ~ HE  TMOJHOCTBIO
(60mb11e 60%).
4. B WTOTOBOM  TIPOEKTE

IPUCYTCTBYIOT IPUHLMUIINAIBHBIE
OIIMOKH, 3aJaHH€E BBIITOJIHEHO HE
B IIOJIHOM OOBEME.

Ouenka
YI0BJIE€TBOPHUTEIbHO)
1. Teoperuueckoe conepx aHue
Kypca He OCBOEHO.

2.  OOveM  mpelncTaBICHHOIO
IPAKTUYECKOTO Marepuana He
COOTBETCTBYET  HEOOXOIUMOMY
KOJINYECTBY.

3. Heobxoaumble npakTUyECKue
HaBBIKH paboThI HE
c(OpMHUPOBAHBI.

4. B  UTOroBOM  MpPOEKTE
MPUCYTCTBYIOT TPUHIMITAATBHEIE
OMOKM MM  33JaHue  He
BBITTOJIHEHO.

«HE

3aver

«3a4TeHo»

1. Teopernueckoe couepxaHue
Kypca OTPa)K€HO B MPAKTUYECKUX
paborax.

2. HeoOxomumble NpaKTHYECKHE
HaBBIKM pPabOTBHI C OCBOEHHBIM
MaTtepuanoMm chOpMHPOBAHBI.

3. Bcee MPETYCMOTPEHHBIC
MporpaMMoil  OOy4eHHs 3a/laHus
BBITIOJTHEHBI.

4. BBINIOTHEH WTOTOBBIA MPOEKT
0e3 CyIeCTBEHHBIX OIHUOOK.

«He 3auTeno»
1. Teoperuueckoe conepkaHue
Kypca HE OCBOEHO.

2. OO0beM  mpeacTaBICHHOTO
MPaKTHYECKOro Marepuana He
COOTBETCTBYET  HEOOXOIMMOMY




KOJINYECTBY.

3. HeoOxomumbie mpakTHUYECKHE
HAaBBIKU paboThI HE
c(hOpMHUPOBAHBI.

4. B  wuTOrOBOM  IpOEKTE

HMPHUCYTCTBYIOT MPUHIUITHAIBHBIC
OIMOKU  WIM  3aJaHue  HE
BBIMIOJIHEHO

3. TUITOBBIE KOHTPOJIbHBIE 3A JAHW A MJIN MHBIE MATEPUAJIBI,
HEOBXOJIVUMBIE JIJ151 OLIEHKHM 3HAHUI, YMEHMI, HABBIKOB U (UJIN) OIThITA
JEATEJIbBHOCTH, XAPAKTEPU3YIOINNX OTAIIBI ®OPMHWPOBAHN A
KOMIIETEHILIMM B [TPOLIECCE OCBOEHU S OEPA30BATEJIbHOM ITPOI'PAMMEBI

1 93TAIIl - 3HATDH

YcTHBIE 0TBETHI HA BONPOCHI
4 cemecTp

1. OnuumTe OCHOBHBIE MPEUMYILECTBA HCIOIb30BaHus 3D TexHonoruii B BeO-nu3aiine. [lpuseaure
MIPUMEPHI YCIEIHOro npuMeHeHus 3D 311eMEeHTOB B COBPEMEHHBIX BEO-IIPUIIOKEHUSX.

2. OOBsicHUTE MPUHLMUIIBI PAOOTHI C TPEXMEPHBIM MPOCTPAHCTBOM B KOHTEKCTE BeO-pazpabOTKH.
Yro Takoe cucTeMbl KOOpAMHAT U KaK OHU MpUMEHs0TCs pu padote ¢ 3D oobekTamu?

3. Onumute 6a30Bble TpaHchopManuu OOBEKTOB B TPEXMEPHOM IMPOCTPAHCTBE (TEepeMElIeHHUE,
BpalieHue, MmacmrabupoBanue). Kak atu Tpanchopmanuu peanusyrorcs B Three.js

4. OObscHUTE NPUHIMIBI HHTerpauuu 3D sneMeHTOB B moib3oBareibckue mHTepdeiichl. Kakue
(dakTopbl HEOOXOIMMO YUYUTHIBATH Al oOecrneueHus: OanaHca MeXIy (YHKIMOHAJIbHOCTBIO U
BHU3YyaJbHOW MIPUBIIEKATEILHOCTHIO?

5. Onumwure MeTOAbl CO3AaHUA UHTepakTUBHbIX 3D snementoB. Kak oOpabarbiBaeTcs
M0JIb30BaTEIbCKUI BBOA (KIMKH, XKECTHI, IEpeMelieHne MbIIIN) Ipu padote ¢ 3D oobekTamu?

6. OObBsiICHUTE OCHOBHBIC MPUHIMIMBI paboThl ¢ Oubmmorexoit Three.js. OnuimmTe OCHOBHBIC
koMmoHeHTHI (Scene, Camera, Renderer, Mesh) u ux HaznaueHue.

7. Onuummre npouecc co3aanus npocroit 3D monenu B Blender. Kakue MHCTpYMEHTBI U TEXHUKHU
MCIOJIb3YIOTCS 711 6a30BOT0 MOJIETUPOBAHUS?

8. OOmsicuuTe mpouecc TekctypupoBanus 3D moxenei. Uto takoe UV-pazBepTka M Kak OHa
MIPUMEHSIETCS [TPU HAJIOKEHUU TEKCTYp?

9. Onumure MeToAbl MOAroToBkH 3D Mozeneil A ucnosiab3oBaHus B BeO-puiiokeHUsx. Kakue
(dhopmatsl FKCIIOpTa HanbOoJIee MOIXOAT U TTOYeMy?

10. O6bacHuTe mpuUHLUNBI onTUMU3auuu 3D Moxenel ans BeO-mpuioxeHud. Kakue TexHUKH
MCIOJIb3YIOTCS JAJI1 yMEHbILIEHUs pa3Mmepa (aiiioB U yaydlIeHUs IPOU3BOIUTEIBHOCTH?

S cemecTp

1. Onumurre npuHIMUIEI aganTauud 3D KOHTEHTA MO/ pa3JIMYHbIE pa3MEPhl SKPAHOB U YCTPOMCTBA.
2. O6bsacuute cucremy LOD (Level of Detail) u e€ mpumenenue B BeO-mpuiokeHusx. Kak
peann3yercsi aBTOMAaTHIECKOe TIEPEKITIOUSHIE MEX Ty BEPCUSIMHU MOJETeH?

3. Onumute cnenuduueckre TpeOOBaHU U OTPAaHUYEHUSI MOOMIIBHBIX YCTPOWCTB npu padore ¢ 3D
KOHTECHTOM.

4. O6bpsacHUTE 0COOEHHOCTH TpoekTHpoBaHus 3D uHTEepdeiicoB s MOOUIBHBIX MpuioxkeHun. Kak
peanu3yercsi paboTa ¢ )KeCTaMH U CEHCOPHBIM BBOJIOM?

5. Onummute ocHoBel WebGL API. Urto Takoe mieiineps! (BepUIMHHBIN U ()parMEHTHBIN) U KaK OHU
WCTIONB3YIOTCA T pernepunra 3D rpaduku?



6. OOwsicuure apxutektypy OubOmmoreku Three.js. Kak opranusoBana pabota c 3arpy3koif
MojieJiel, OCBEIIeHUEM, TeHSIMH U aHUMAIUSIMU?

7. Omumute mnponecc 3arpy3ku 3D wmoxmeneit B ¢opmare GLTF/GLB ¢ wucnonszoBanuem
GLTFLoader.

8. OOpscautre TexHUKYy Raycasting u e€ mnpuMeHeHWe IS OINpPEAeICHHS B3aUMOACHCTBUS
nonb3oBarenss ¢ 3D oObektamu. IlpuBeauTe mNpuUMeEpbl KCIONB30BAaHHUS B HMHTEPAKTUBHBIX
uHTepdeiicax.

9. Omnwmmure MeToAbl CO3JaHus WHTEepakTHUBHBIX 3D mporotunoB wuHTepdeiicoB. Kak
uHTerpupytorcst 3D anemenTsl ¢ TpaguoHasiMua HTML/CSS komnonenTamu?

10. O6BsicHUTE IPUHITUIIBI Pa0OTHI ¢ aHUMaIusaMu B Three.js.

6 cemecTp

1. OnumuTe TpOJBUHYTHIC TEXHUKHU peHaepunra 3D crieH.

2. O0BsicHATE METO/IBI pacueTa TeHel B 3D rpaduxke.

3. Onumwmre >¢dexts noctodpadorku B Three.js.

4. OObscHUTE METOABl NPOPIIMPOBAHHUS M ONTUMHU3AIMH IPOU3BoAUTENbHOCTH 3D  BeO-
npuiokeHud. Kakue HMHCTpYMEHTHI HCIONB3YIOTCS IJIs aHalIW3a MPOU3BOAUTEIHLHOCTH U
BBISIBJICHUSI Y3KUX MECT?

5. Onummre TEXHUKH ONTUMHU3AIMU pEHIepuHra: OaTYMHI, HWHCTAHCUHT, HCIOJIb30BaHUE
TEKCTYpPHBIX aTi1acoB. Kak 3TH TEXHUKHU BIUSIOT HAa IPOU3BOIUTEIBHOCTD?

7. OnumuTe TPUHILHUIIBI CO3JaHUS MEPEUCIONb3yeMbIX 3D KOMIOHEHTOB.

8. O0BsicHUTE METOJIbI MHTETPAUH 3D 3JIeMEHTOB B CYIIECTBYIOIINE TN3alH-CHCTEMBI.

9. Kak noxymentupyootcst 3D KOMIOHEHTHI U CO3/1al0TCs OMOIMOTEKH acceToB?

9. OnummuTe Mpolecchl opraHu3alui paboThl KOMAaHIbl HAJ MPOEKTaMH C HUCIOJb30oBaHueMm 3D
TEXHOJIOTHH.

10. OO6bsicaute Meronbl uHTerpanuu 3D smementoB B 00mmit workflow paspabotku BeO-
MIPUIIOKEHUH.

2 OTAIl - YMETH
[IpakTuyeckue 3agaHus
Pa3nea 1. OcHoBbI BeO-1u3aiiHa
Tema 1.2. OcHOBBI TPpexMepHOH rpa¢uKN U NPOCTPAHCTBA

3apanue 1. Hactpouts PerspectiveCamera ¢ pasnuunbiMu 3HaueHusmu FOV  u
MIPOJIEMOHCTPHUPOBATH BIHUSHHUE HA BOCIIPUSTUE TITyOUHBI CIICHBI.

3aganue 2. PeanuzoBaTh ympaBiieHHE KamMepod ¢ momombio kiaBuarypel (WASD s
nepeMeIeH s, CTPENIKH I TOBOPOTa) U MbIH (drag uis BpaleHust BOKpYT 00BbEeKTa).

3aganue 3. UnterpupoBars OrbitControls u3 Threejs s co3maHus HHTYUTHUBHOM
HaBUTAIIUHN C BO3MOXXHOCTHIO MAaCIITAOMPOBAHUS KOJIECUKOM MBIIIIH.
Pa3nen 2. OcnoBbl UI/UX au3aiina
Tema 2.1. 3D 3;1eMeHTBI B 10JIb30BaTEIbCKUX HHTEP(deiicax

3ananme 1. Co3znate BeO-CTpaHHIly C HABUTAIMOHHBIM MEHIO M MHTETpupoBaTh 3D 00BeKT B
KayecTBe (POHOBOTO HJIEMEHTA, 00ECIeUnB KOPPEKTHOE OTOOpaKeHNE Ha Pa3HbIX pa3Mepax IKpaHa.

3apnanue 2. Pazpaborare kapTouky mnpoaykra ¢ 3D Busyanmusamueidl ToBapa, KOTOpas
pearupyeT Ha HaBeJIeHUE MBIIIH (TIOBOPOT 00BEKTa, N3MEHEHUE OCBEIICHUS).

3apnanme 3. Peasm3oBaTe MonmanbHOE OKHO € 3D WHTEpakTHBHOM MOJENBIO, KOTOPOE
OTKPBIBAETC 110 KJIMKY Ha KHOTIKY M 3aKpbIBA€TCs MPHU KIMKE BHE 00JIACTH.

Tema 2.2. UnTepakTUBHOCTH M aHMMauus B 3D unrepgeiicax



3ananue 1. Co3nate aHMMHPOBaHHYIO 3D KHOMNKY, KOTOpasi IpU HaBEEHUH YBEIMUNBAETCS U
BpalaeTcs, a IPU KIMKE BBIIOIHSAET "MPBIKOK' ¢ BO3BPATOM B UCXO/IHOE MOJIOKEHHUE.

3aganmue 2. Peanu3oBars HAOOp UKOHOK B Buae 3D 00BEKTOB, KOTOPHIE IJIABHO MOSBISIOTCS
Ha cTpaHuIle ¢ 3pdexkToM "BCIUIBITUS" U BPAIICHUS IIPH 3arpy3Ke.

3ananue 3. Pa3zpaborarth MHTEpaKTUBHBIN cnainep ¢ 3D snemMeHTaMu, Te Mepexojl MEXIy
cllaliJTaMH COITPOBOXK/IAETCS TPEXMEPHOI aHUMalnei 00BEKTOB.

Paznen 3. PaGora ¢ rpagmyeckuMu peakTopaMu
Tema 3.1. BBenenue B Blender u ocHoBbl 3D MoaesupoBanust

3aganue 1. Co3nate npoctyto 3D Mozenb CTyJa, UCHOJB3YS IPUMUTHUBBEI (KyObl, LIUIMHAPHI)
Y MHCTPYMEHTHI PEAaKTUPOBAHUS, IPUMEHNTH 0a30BbIe MaTepHAJIbl PA3HBIX [[BETOB JUIS PAa3THYHBIX
4acTer MOJEIH.

3aganue 2. CMoaenupoBaTh CTHJIM30BAHHYIO HWKOHKY TNPUJIOKEHHS (HalpuUMep, 3HAYOK
KaJIeHAapsl WIK 9achl) ¢ UCIOJIb30BaHueM MoaudukaropoB Subdivision Surface mms criakuBaHus.

BaHaHne 3. P33pa60TaTL HU3KOIIOJIMTT'OHAJIBHYIO MOJCJIb IICPCOHAXA HIIN 00BeKTa JIA
HCIIOJIB30BaHHUA B Be6-HpI/IJIO)K€HI/II/I, OIITUMHU3UPOBAB KOJIUYCCTBO ITOJIUTOHOB.

Tema 3.2. TekcrypupoBanue u matepuaJjsl B Blender. Jxcnoprt 3D mopeJeit s Beda

3apnanue 1. Co3nate UV-pa3BepTKy ajis paHee CO3JaHHON MOJIEIH, HAJOXHTh TEKCTYpPY
C MCTIOJIb30BaHUEM U300paKeHUs, SKCIIOPTUPOBATh Mojenb B hopmate GLB.

3apanue 2. ONTUMU3UPOBATH TEKCTYPY MOJCIN: YMEHBIIUTh Pa3pelIeHUe J0 MOIXOSAIIETO
utst BeO pasmepa (512x512 wim 1024x1024), npuMeHHUTH C)KaTHE, TPOBEPHUTH pa3mep (daiina.

3aganue 3. OxcnoptupoBath Moaenb B GLTF ¢ pasnuunbsiMu HacTpoiikaMu (C TEKCTypamu
u 6e3, ¢ aHUMAIUSIMU ), 3arPYy3UTh HKCIIOPTUPOBAHHYIO MoJienb B Three.js 1 oToOpa3utek B Opaysepe.

Paznen 4. AnanruBHbIN AU3aiiH 1 MOOWIbHBIE HHTepdelichl
Tema 4.1. 3D TexXHO0JIOTHH B aJaNITHBHOM BeO-IH3aliHe

3aganue 1. Co3narh agantuBHyio 3D clieHy, KOTOopas aBTOMaTH4ECKH OMNPEIENSeT pa3Mep
9KpaHa U U3MEHSIET pa3pellleHue peHIepUHra: JUIs IECKTOIa - BBICOKOE Ka4eCTBO, IS IIaHIIETOB -
cpenHee, 1isi MOOMJIBHBIX - HU3KOE

3aganue 2. PeanuzoBats cuctemy LOD (Level of Detail): co3nath HeCckoIbKO Bepcuil OAHOMN
MOJICTT C Pa3HBIM KOJWYCCTBOM IOJIMTOHOB W TEPEKII0YaTh WX B 3aBHUCHMOCTH OT PACCTOSHHS
KaMepsl 10 00beKTa

3aganue 3. Pa3paboraTh MexaHU3M ONpeNeNeHus Mpou3BoauTeabHocTH ycrpoiictBa (FPS
MOHUTOPUHI) U ABTOMATHUYECKOTO CHIDKEHHMsS KauecTBa 3¢ ¢eKToB (TeHH, MOCTOOpaboTKa) Ha
CJ1abbIX YCTpONCTBAX

Tema 4.2. 3D unrepdericbl 151 MOOMJIBHBIX NPHI0KEHUMH

3apanue 1. Cozgate 3D Busyanuzanuio NPOAYKTa C TOMJIEPKKON touch-)KeCTOB: OTHUM
nanblleM - BpalleHue o0beKTa, AByMs MalbllaMU - MaclITabUpOBaHHE, CBAiN - cMeHa BUAA (BUJ
criepequ, cOOKy, CBEPXY).

3aganme 2. PeanmzoBarh wuHTepakTuBHBIA 3D Kkarajor ToOBapoB i MOOWJIBHOTO
MIPUJIOXKEHHUS, TJ€ MOJIb30BaTEIh MOXKET JIMCTaTh TOBAaphl CBAalioM U paccMmarpuBarh 3D monenu
KaCaHHUSIMU.

3ananue 3. Pazpaborarp 3D HaBUTaMOHHOE MEHIO JIJII MOOWJIBHOTO CalTa ¢ aHWMAIUei
MOSIBJICHUSI 3JIEMEHTOB IIPU KaCaHWH, HCIIONB3yst Onbmmoreky Hammer.js a1t 00pabOTKH KeCTOB.



Paznen 5. IlporoTunupoBanne 1 MHTEPAKTHBHBIN AW3aiiH
Tema 5.1. WebGL u ocHoBbI padoTsl ¢ 3D B Opay3epe

3aganue 1. Co3nate mpoctyto 3D cueny ¢ ucnons3oBanueM gucroro WebGL: mamucath
BEPIIUHHBIN M (ParMEHTHBIA HICHIEphl ISl OTOOPAKEHHS IIBETHOTO TPEYTOJIbHUKA, HACTPOUTH
Oy(epsl BEpIIMH U UHJICKCOB

3ananue 2. Peaymms3oBath oToOpakenue 3D kyba c¢ ucnosnb3oBanuem WebGL: co3math
reoMeTpur0 Kyba, Hamucath IICHIEphl C TOIACPKKON Marpull Tpanchopmamuu (model, view,
projection), 106aBUTH 0a30BOE OCBEIICHUE

3apganue 3. Pa3paborath cucremy 3arpy3ku u orodpaxenus 3D mozenu u3 ¢aitnma OBJ c
ucnionszoBanueM WebGL, Bkmtoyas napcur (aiiia 1 co3janne cOOTBETCTBYIONIMX OydepoB

Tema 5.2. budanorexa Three.js 115 Bed-paspadoTku

3aganue 1. 3arpysute 3D moxens B dopmare GLB c ucnons3oBanuem GLTFLoader,
0oTOOpa3uTh €€ B CIIEHE C MPaBUIBHBIM OCBEIICHHEM M BO3MOXXHOCTBIO BpAILCHUS] KaMEPOH,
00paboTath OMIMOKH 3arpy3Ku

3apanue 2. Co3nate rajgepero 3D moneneit: 3arpy3uTh HECKOJIBKO MOJIETIEH, pa3MECTUTh UX B
CIICHE, PeaJM30BaTh MEPEKIOYCHUE MEXy MOJCISAMHU MO KIMKY Ha KHOIKH, J00AaBHThH ILJIABHBIC
IEPEXO0/Ibl MEXKAY MOJIEIAMU

3aganue 3. 3arpy3uTh aHuMupoBaHHYO 3D monens (Hampumep, mepcoHaka ¢ aHUMaIuei
XO0Jb0BI), BOCHPOU3BECTH AaHUMAIMIO C TMOMOIIBI0 AnimationMixer, A00aBUTH YIpaBIICHUE
BocnpousBeneHueM (play/pause) uepes Ul aneMeHTsI

Tema 5.3. UnTepakTuBHbIe 3D nNpoToTHNBI U BU3yAJAN3ALMHU

3ananme 1. PaszpaGorats uHTepakTuBHBIM 3D mportoTun wuHTepdeiica karajora: co3aarb
cieHy ¢ 3D mMozaensiMu TOBapoB, peain3oBaTh BbIOOp ToBapa mno kiuky (Raycasting), oTo6pakenue
MH(OpMaIUU O TOBAape BO BCILIBIBAIOIIEM OKHE, IJIABHBIE MEPEXO0/Ibl MEX/Ty COCTOSIHUSAMU

3apanue 2. Cozgate 3D Bu3yanm3anuio JaHHBIX: OTOOpa3UTh JaHHBIE B BUJE
UHTEpakTUBHBIX 3D rpadukoB win guarpamMm, peain3oBaTh BOZMOXKHOCTh BBIOOpa SJIEMEHTOB TS
MPOCMOTpa JAeTaIbHON WH(OpMaIU, J00aBUTh AHUMAIIUIO TIPH U3MEHEHUH JTAHHBIX

3ananmne 3. PazpaGotarte MHTepakTHBHYIO 3D mpe3eHTalui0 NMPOAYyKTa: CO3JaTh CLEHY C
HeckosbkuMHu 3D MozensimMu, peann3oBaTh HaBUTAIIMIO MEX]y claiilaMu ¢ aHUMalle 0ObeKTOB,
N00aBUTh BO3MOXHOCTh JE€TAJILHOIO PACCMOTPEHUS KaXKJJ0I0 AJIEMEHTa

Pa3neun 6. [lponBuHyTHIe TEXHUKH Bed-au3aiiHa
Tema 6.1. [IpoaBHHYTBIC TEXHUKH PEHIEPHHIA U MOCTOOPA0OTKH

3aganue 1. Co3ngars 3D creHy ¢ peaqucTHUHBIMH TeHsSMH: HacTpouTh DirectionalLight c
BKJIFOYEHHBIMU TEHSIMHM, J0OABUTh HECKOJIBKO OOBEKTOB, KOTOPBIE OTOPACHIBAIOT U MOJIYYalOT TEHH,
ONTUMHU3HPOBATh MapameTpsl shadow map ass 6ananca kauecTBa U MPOU3BOIUTEIILHOCTH

3aganue 2. PeamusoBate 3¢dext bloom (cBeuenue) st 3D CreHBI: HCHOIB30BaTh
EffectComposer ¢ RenderPass u UnrealBloomPass, HacTpouTh mnapamerpbl UHTEHCUBHOCTH U
panuyca cBeueHHsI, TPUMEHUTH P PEKT K ONpeIeIeHHBIM 00bEKTaM CLEHbBI

3aganue 3. PazpaboTaTh CIIEHY C OTpaKEHUSIMU: CO3/aTh 3€pKaIbHYIO MOBEPXHOCTH (plane ¢
OTpaXKAIOIMM MaTepHajioM), pealn30BaTh OTPAaXKEHUE JAPYrUX OOBEKTOB CHEHBI B AITOH
MOBEPXHOCTH, 100aBUTH 3D (PEKT pedpakiiuu A Ipo3pavyHbIX 00BEKTOB

Tema 6.2. [IpousBoguTebHOCTh U onTUMHU3anus 3D KOHTeHTa
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3ananme 1. IIpoBectu nmpodunupoBanue MPOU3BOIUTEIBLHOCTH CyIIecTByome 3D cueHs:
ucrionb3zoBath Chrome DevTools Performance nns anamusza FPS, BbeIsIBUTE y3KHMe MecTa
(bottlenecks), onTUMU3UPOBATH KO ISl TOCTH KEHUs cTabuIbHBIX 60 FPS

3ananme 2. Peann3oBarh ONTHMHU3ALMUIO PEHACPUHIA MHOXKECTBA OOBEKTOB: HCIIOJIb30BATh
InstancedMesh nns oto6paxenus 100+ onuHAKOBBIX OOBEKTOB (HAIPUMED, YACTHUIIBI TN I€PEBbS),
CPaBHUTH MPOM3BOAUTEIBHOCTD C OOBIYHBIM MOAXOI0M

Tema 6.3. 3D KOMIIOHEHTHI B AU3AMH-CHCTEMAaX

3apnanue 1. WuterpupoBats 3D Bu3yanuzamuio B cymiecTByrommuid React/Vue mpoekrt:
cOo3J1aTh KOMIIOHEHT JuIst 0ToOpakeHust 3D mozenu, obecneunTs KOPPEKTHYIO paboTy ¢ CUCTEMOM
POYTHHTa, YIIPaBJIEHUE COCTOSTHUEM, 00paOOTKY )KM3HEHHOTO [IUKIIa KOMIIOHEHTA

3aganue 2. Hacrpouts cucremy cOopku st mpoekta ¢ 3D KOHTEHTOM: HACTPOUTh
webpack/vite nns 06padotkun GLTF/GLB ¢aiinos, ontTumusanuu TeKCTyp, co3nanus production-
cOopku ¢ MUHH(DHUKAIMEH U ONITUMHU3AIMEH aCCETOB

3aganue 3. PeanuzoBats cuctemy BepcuoHupoBaHus 3D acceToB: opraHM30BaTh XpaHEHUE
mozeneit B permosuropun (Git LFS wmnm oTnenpHOE XpaHWIHINE), CO3[aTh MPOIECC OOHOBIICHUS
MOJIeJIeH B MPOEKTE, 00ECIIEYUTh BO3MOXKHOCTh OTKATa K MPEABLAYIIUM BEPCUSIM

3 OTAIl - BJAIAETDH
HNToroBbiii NpoexKT

Lens mnpoekrta: JlemMOHCTpanus KOMILJIEKCHOTO OCBOCHHMS 3HAHMW M HABBIKOB B 00JacTu
npuMmenenus 3D TexHosoruil B BeO-au3aiiHe U MOOWJIBHON pa3paboTke, BKIIOYas cosganue 3D
MoOJeliel, pa3padOTKy HMHTEPAKTUBHOTO BEO-TIPUIIOKEHHSI C UCIOJIB30BAaHUEM COBPEMEHHBIX
OUOIMOTEK U TEXHOJIOTUN, ONITUMHU3ALIUIO JITSl PA3JIMYHBIX YCTPOUCTB.

CpOKI/I BBITTIOJTHCHHA HpOCKT BBIIIOJIHSAETCS B TCUCHHUE 6 CCMECTpPA, 3alllUTa MPOCKTA ITPOBOAUTCA B
paMKax 3K3aMcCHa.

@dopma 3amuTh: YcCTHas 3amMTa IOpOoeKTa C JeMOHCTpalued padodero NpUIIOKEHUS U
Ipe3eHTalMen npouecca pa3padoTKH.

3ananue

1. Co3nanue u unTerpauus 3D Mozaene:
- CamocTosITENTEHOE CO3/JaHe MUHUMYM 3 yHUKalbHbIX 3D Mozeneit B Blender
- Mojenu 10y1KHbI ObITh ONITUMHU3UPOBAHBI [T BEO-UCIOIb30BAHUS
- Ucnone3oBanue PBR maTepuaiios u tekctyp
- Okcnopt mozeneit B popmatr GLTF/GLB

2. UnrepaktuBHas 3D cuena:
- Co3nanue ocHoBHOM 3D crieHsl ¢ ucnoias3oBanreM Three.js
- NaTerpamnust co3JaHHBIX MOJIEJIEH B CLIEHY
- Peannzarus MHTEpaKTUBHOCTH: BO3MOXKHOCTD BpaIlleHHUsI, MaCIITaOMpOBaHUsI, BLIOOpa 0OBEKTOB
- Ucnonb3oBanue Raycasting fiis onpesenenus B3auMOSHCTBHS MTOIh30BATENs C 00BEKTaMU

3. [Tonp3oBarenbckuit HHTEPQEIC:
- Unrerpanus 3D snemenTtoB ¢ TpaaunnoHHbiMu HTML/CSS xomnonentamu
- Co3/1aHn€ HaBUTALIMOHHOTO MEHIO U 3JIEMEHTOB YIIPABJICHUS
- Peanmzarnus MogaibHBIX OKOH WJIM TIaHEJIeH ¢ MHPOpPMAIHEH 0 MOIEIIAX
- AanTUBHBIA JU3alH U1 pa3In4HbIX pa3MEpPOB SKPaHOB
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4. ATanTUBHOCTL U ONTUMU3AIIU:
- OmnpeneneHre BO3MOXHOCTEH YCTPONCTBA U aJlalTal[isl KadecTBa PeHIepHHTa
- Peanmzanus cucremsr LOD (Level of Detail) anst mogeneit
- OnTuMu3anyst 171 MOOMIIBHBIX YCTPOUCTB (ympoiieHue 3 PeKToB, aganTaius ynpaBIeHUs)
- [Tognepsxka touch->xecToB a1t MOOUIIBHBIX YCTPOHCTB

5. Buzyanbublie 3 (heKTh:

- Peanmzanust 6a30BOro OCBEUICHHS C TCHIMU

- Ucnonb3oBanre MUHUMYM OJTHOTO 3¢ dekra mocrodpadbotku (bloom, depth of field nnm tone
mapping)

- [I1aBHBIC aHUMALIUHU TTIEPEXOI0B MEXKTY COCTOSTHUSIMU

- BusyanbHast oOpaTHast CBS3b TP B3aUMOJICHCTBUU C OOBEKTAMH

6. [Ipou3BOAUTENLHOCTD:
- Joctuxenue crabmiibHbix 60 FPS Ha neckTonmHBIX ycTpolcTBax
- OntuMu3zanus Ui paboTsl Ha MOOWIIBHBIX yeTpoiicTBax (MuHuMyM 30 FPS)
- Peanmzanust mporpeccuBHOMN 3arpy3Ku KOHTEHTA
- OntuMu3zanus pazMepoB (HailaoB (TEKCTYPbI, MOJICIH)

Cmpykmypa npoexma

[IpoexT AoMKEeH BKIIOYATH CIEAYIOIINE KOMITOHEHTHI:
1. OcHoBHoli (haiin npunoxenus (index.html)
- Ctpykrypa HTML crpanuiist
- [TopkiroueHne HEOOXOIUMBIX OUOJIMOTEK
- bazoBble a;meMeHThI HHTEpPEiica
2. JavaScript Mmozynu:
- Maunmamuzanus Three.js ciieHbI
- 3arpy3ka u ynpasieHnue 3D moaensamu
- OOpaboTKa MOJIB30BATEILCKOTO BBOIA
- CucreMa afantaiyy U ONTUMHU3ALNN
- YrpaBieHue aHUMalusIMA
3. Ctumu (CSS):
- ATanTUBHBIC CTUIIU IS PA3JIMYHBIX YCTPONCTB
- Ctunuzanus Ul anemeHToB
- AHUMAaIUU IEPEX0I0B
4. 3D accersr:
- [Tanika ¢ monensimu (GLTF/GLB ¢aiinsr)
- [Tanka ¢ Tekctypamu
- OnTuMu3NpoOBaHHbIE Bepcuu Moenen s LOD
5. JlokymeHTauus:
- README.md ¢ onucanueM mpoexTa
- UacTpykumu no 3amycky
- Onrcanue UCTOJIb30BAaHHBIX TEXHOJIOTUN U TTOIXO0B
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4. METOJUYECKHNE MATEPUAJIBI, OIIPEAEJIAIOUINE ITPOLUEAYPbI OLIEHMBAHNW A
3HAHUI, YMEHUI, HABBIKOB U (MJIN) OTIBITA JIEATEJIBHOCTU,
XAPAKTEPU3YIOLINX STAITbI ®OPMUPOBAHM S KOMITIETEHLIMIA B ITPOLIECCE
OCBOEHMU S OBPA30BATEJILHOM ITPOI' PAMMBI

1 OTAIIl - 3BHATH

Kpumepuu OYEHUBAHUS YCNHbIX OMEemoe6 Had 60NpPOChbl

Ouenka Kpurepun oueHuBanus
COTJIUUIHO be3ommbOo4HbINi, TIIYOOKWH, JIOTMYHBINA, pPa3BEPHYTHIH OTBET,
JIEMOHCTPUPYIOIINMI MOJIHOE TOHUMAHUE U BJIaJCHUE MaTEePUaIOM.
Ilonueli oTBET C He60J’ILHII/IMI/I HCTOYHOCTAMHU, HE MNPCHATCTBYIOIINMU
«XOpOHIO» OOIICHHUIO0, YBEPEHHOC M3JIOKCHHE (DaKTOB U CBOETO OTHOIIICHHSL.

«YHAOBJICTBOPUTCIIBHO»

O6mee IIOHUMAaHHUEC TCMBbI, HO OTBCT HeHOJ’IHLIﬁ, IMPOCTHIC BbICKA3bIBAHUA,
BO3MOJXHBI JIOTHYCCKHUC OIIII/I6KI/I, cOuBaeTcs Ha 3ayquHLIﬁ TCKCT.

«HCYAOBJICTBOPUTCIIBHO»

3HaHME TOJILKO YacTH Marepuaja, 4acThle MEepeclpochl, OTBET HE COJCPKUT
OCHOBHOH MH(OpMAIHH.

2 JTAIl - YMETbH

HpaRanecmle 3aJaHusA

Kpumepuu oyenusanusn npaxmuueckux 3a0anuti

Ouenka IIpaBuIbHOCTH (OIIMOOYHOCTH) BbINOJIHEHNS 3a1aHUs
«OTJIINYHOY BCE 3aJIaHMsI BBIIIOJIHEHBI B IOJTHOM 00BheMe U MPABHIIBHO;
BCE 3aJaHUsl BBIIIOJHEHBl B TIOJHOM O0O0BEME, HO HMEIOTCS
«XOpOLLIOY»

HCTOYHOCTH,

«KYHAOBJICTBOPUTCIIBHO»

3aJIaHMsl BBIMIOJTHEHBI HE B MOJTHOM o0BbeMme (6obIe 60%)

«HCYOOBJCTBOPUTCIHLHO

3aaHus HE BBIIIOJTHCHBI

39TAIl - BJAJETH

I{pumepuu OYECHUBAHUS UMO206020 npoeKkma

HpaBI/L]'II)HOCTI) (0HII/I60‘{HOCTI)) BbBINTOJTHCHHUA 3a1aHUA

Orenka
«OTIINYHO) 3a/laHue BBIMOJIHEHO B TIOJTHOM 00beME M MPaBUIIbHO;
3amaHue BBIIOJHEHO B IIOJIHOM OOBEME, HO HMEIOTCSI
«XOpOIIIO»
HETOYHOCTH;

«KYHJOBJICTBOPUTECIIBEHO»

3aJIaHK€ BBITTOJTHEHO HE B MOJTHOM 00Beme (Oombire 60%)

«HEYOOBJCTBOPUTCIHLHO)

3aJaHNEC HE BBIITOJIHCHO

Kpumepuu oueHueanusn Ha zaueme

O61mas o1ieHKa 3a 3a4eT (OpPMUPYETCS U3 OIIEHOK 3a YCTHBIN ONpPOC, MPAKTUUECKUX 3aJaHUs

«3auTeHo»

1. TeopeTnueckoe copepkaHue Kypca OTPaXKEHO B MPAKTUIECKUX paboTax.
2. Heo6xomMble MPAaKTHYECKUE HABBIKM PAaOOTHI C OCBOEHHBIM MaTE€pPHUaIOM C(POPMUPOBAHBI.
3. Bce nmpemycMoTpeHHBIE TPOrpaMMOii 00yIeHHUS 3aJaHUST BBITTOJHEHBI.

«He 3auTeno»

1. TeopeTnueckoe coaepKaHue Kypca HE OCBOEHO.
2. O0beM MpencTaBICHHOIO MPAKTUYECKOI0 MaTepuajga HE COOTBETCTBYET HEOOXOIUMOMY

KOJIMYECTBY.
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3. HeoOxoaumble paKkTHUECKUE HaBBIKK pabOTHI HE CHOPMHUPOBAHBI.
Kpumepuu oyenueanusa na sxzamene
OneHka «OTINYHO»

1. Teopernueckoe cofep)kaHHe Kypca OTPaKeHO B MPAKTHYECKUX PabOTax U OCBOCHO MOJHOCTHIO,
0e3 3aMeYaHUH.

2. HeoOxoanMble MPaKTUYECKUE HABBIKM pabOTHI C OCBOCHHBIM MaTepUaioM COPMHUPOBAHBI.

3. Bce mpexycMmoTpeHHBIE TpOrpaMMoil 0Oy4YeHHs 3aJaHHs BBIIOJIHEHBI B IOJHOM 0o0beme, 0e3
OLIMOOK.

4. ITOTOBBII IPOEKT BBHITIOJIHEH NOJTHOCTHIO, O3 OMIMOOK.

OuneHka «xopouo»

1. Teoperuueckoe couepkaHue Kypca OTpakeHO B MPAKTUYECKUX pabOTax U OCBOCHO YaCTUYHO, HO
npo0eJIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa.

2. HeoOxoamMple TPAKTHYECKHE HABBIKM pAOOTBI C OCBOCHHBIM MAaTEpPHAIOM B OCHOBHOM
c(hopMUpPOBaHBI.

3. [IpemycMoTpeHHBIE POTpaMMOl 00YUEHUS 3aJaHUS BHIIOTHCHEI.

4. VITOrOBBIi TPOEKT BBHITIOJIHEH MOTHOCTHIO, UMEIOTCS HE3HAYUTEIbHBIC HETOUHOCTH.

OueHka «y10BJIETBOPUTETHHOY

1. TeopeTrdeckoe coaepKaHue Kypca OCBOSHO HE B TIOJIHOM 00beMe.

2. HeoOxoauMble MpaKTHYECKHE HABBIKM PaOOTBHI C OCBOCHHBIM MaTepHanioM C(HOPMHPOBAHBI HE
MTOJIHOCTEIO.

3. [IpenycMoTpeHHbIe mporpaMMon 00yueHus 3aJaHus BBIMOJTHEHBI He MOMHOCTHIO (Oonbiie 60%).
4. B UTOrOBOM MpPOEKTE MPHUCYTCTBYIOT NPUHIMITHAILHBIC OIMIMOKH, 3aJaHHUE BBHITIOJHCHO HE B
IIOJIHOM 00BEME.

Ouenka «He y10BJIETBOPUTEIBHO)

1. Teopernueckoe coaepkaHue Kypca HE OCBOEHO.

2. OO0beM TMpeACTaBICHHOTO TMPAKTUYECKOrO0 MaTepuaja HE COOTBETCTBYET HEOOXOIUMOMY
KOJIMYECTBY.

3. HeoOxoauMble MpakTUYECKHE HABBIKK PabOTHI HE CHOPMHUPOBAHBI.

4. B UTOrOBOM NMPOEKTE MPUCYTCTBYIOT MPUHLIUITUAIbHBIE OUTMOKHM WU 33JJaHUE HE BBIMOIHEHO.



