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1. HAUMEHOBAHUE JUCIHUTIIAHBI (MOIYJIsT), HEJIM U 3AJJAYN OCBOEHUS
TUCIUATIIAHBI (MOLYJIST)

1.1. HaumeHoBaHue AU CHHUIIIMHBI
3 D-TexHonorun
1.2. leap AucCHUNIMHBI
dopMHUpOBaHUE Y CTYACHTOB KOMIIETEHIUH B 00J1acTH TpuMeHeHus 3D TexHomoruii B BeO-
nu3aifHe 1 MOOWIJIBHOM pa3zpaOoTke, BKJIIOYAs TEOPETUUECKHE OCHOBBI TPEXMEpPHOU rpaduky,
METOBI MOJCIIMPOBAHMS M BU3YyaJIH3allUH, a TAKKE Pa3BUTHE NMPAKTHUECKUX YMEHUN U HAaBBIKOB
paboThl ¢ MHCTPYMEHTAMHM U TEXHOJOTHsIMU co3iaHus 3D KoHTeHTa [Uis BEO-NPHIOKEHUH U
MOOMIJIBHBIX HHTEP(ENCOB.
1.3. 3agaun AMCOMIVIMHBI
B xo/1e 0cBOEGHUS TUCIMIUIMHBI CTYACHT JOJDKEH peliaTh TaKue 3aauu, KaK:
® U3Y4YUTh TEOPETUYECKHE OCHOBBI TPEXMEpPHOW TpaduK, MPUHLIUIBI paboTsl ¢ 3D
MIPOCTPAHCTBOM, CUCTEMbI KOOPAMHAT U TpaHCHOpPMALIUU OOBEKTOB;
® OCBOMTH METOJIbI M TEXHOJIOTUH co31anusl 3D Mojeneit, TEKCTYpUpPOBaHUS, OCBEILICHHUS U
peHIIepUHTa ISl BEO-IPUIIOKEHUI 1 MOOMIIBHBIX IIIaT()OopM;
® M3Y4YHUTh COBPEMEHHBIE HHCTPYMEHTHI 1 OuOnnoTeku ais padotsl ¢ 3D B BeO-pazpaboTke
(WebGL, Three.js, Babylon.js) u MoOuibHO# pa3paboTKe;
e chopMupoBaTh NMPAKTUYECKHE HABBIKM PAaOOTHI C MHCTPYMEHTaMH i co3panus 3D
MoJIesiell 1 KOHTEHTA, UCII0Ib3yeMOoro B BeO-npuiioxkeHusx (Blender u np.);
® HayuuThCsl  NpuUMEHAT, 3D TexHojmormm Ui CO3JAHUSL  MHTEPAKTUBHBIX
MOJIb30BATEIbCKIX MHTEP(EHCcOB, aHMMALIMI U BU3yalln3aluil B BeO-1u3aiiHe;
® OCBOMUTH METOABI onTuMm3anuu 3D KOHTEHTa i BEO-PUIOKEHUA W MOOMIIBHBIX
YCTPOMCTB, BKIIIOYAst TEXHUKU CHIXKEHHS HArpy3KH Ha MPOU3BOJUTEIHHOCTD.

2. HEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 IUCIHUITJIMHE
MOAVYJIIO), COOTHECEHHBIX C IIVIAHUPYEMBIMHU PE3YJIbTATAMHA
OCBOEHUA OBPA3OBATEJIBHOM TPOT'PAMMBI

[Tponiecc u3yueHus aucuuiuinHbl «3 D-TexHonoruu » HampaBieH Ha (OPMHPOBAHUE
CJICAYIOIINX KOMIIETECHIIUN:

Kon v HanmeHoBaHMe Koza u HaumeHoBaHNE HHIUKATOPA JOCTHXKEHUS

KOMIIETCHIIMH BBIITYCKHUKA KOMIIETCHIIUI
I1K-3. Cnocoben ocymectBiuats | [IK-3.1.  Anamusupyer uHpOpMAMIO, HAXOAUT H
XYI0KECTBEHHO-TEXHUYECKYIO 00OCHOBBIBACT IIPaBUJIBHOCTD MIPUHUMAEMBIX
pa3paboTKy  AM3AMH-TIPOEKTOB, | AM3ANHEPCKHUX PEUICHHUH ¢ YYETOM MOKETaHUA 3aKa3unKa ’
00BEKTOB BU3YAJIbHOU | IIPEAIIOYTEHUN LIEJIEBON ay IUTOPUU
uHpopmanuu, uaetupukamuu u | [1K-3.2.  Hcnonp3yer  crnenuanbHble  KOMIIBIOTEPHBIE
KOMMYHMKaIUU IpOTrpaMMbl Ui TIPOCKTUPOBAHUS OOBEKTOB BHU3YaJbHOMN

nH(pOpManY, UICHTU(DUKAIIMA U KOMMYHHUKAIHH
I1K-3.3. BeicTpauBaeT B3aMMOOTHOIIEHUS C 3aKa3UUKOM C
COOII0AEHNEM JIETIOBOT0 DTHUKETA

I[IK-4. Cnocobern  co3maBath | [IK-4.1. Co3maeT KOHIENIUIO W 3CKU3 TpadudecKoro
BU3YaJbHBIA JHU3aiiH DJIEMEHTOB | AM3aifHa MMOJIb30BATEILCKOTO HHTEpdeiica

rpauuecKoro [1K-4.2. PaspabatbiBaeT mnporoTun HHTepdeiica B
MOJIb30BATEIBCKOTO HHTEpdeiica | BRIOpaHHOW MHCTPYMEHTAJIBHOM Cpesie Ha OCHOBE aHajH3a
uHpOpMAalMM O  B3aUMOJCHCTBUM  TOJNB30BATENA  C
rpadudeckuMu uHTepdhericamu

I1K-4.3. OpranusyeTr mnpouecc TECTUPOBAHMS MPOTOTHIA
uHTepdeiicoB




3. MECTO JUCHMUILIMHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

VYuebHast aucuuiuinHa «3 D-TeXHOIOTHI» OTHOCUTCS K 3JICKTHBHBIM JUCHUIUIMHAM YacTH
yueOHOro miaHa, (GopMUpPYyeMOil ydacTHUKaMH 0Opa3oBaTElIbHBIX OTHOIIECHHH IO OCHOBHOM
npodeccuOHaTbHON 00pa3oBaTENbHON MPOTrPaMMBbl BBICIIETO OOpa30BaHMS IO HAIPABICHUIO
noarotoBku  54.03.01 [luzaitn, HampaBneHHocTh (nmpoduns) BeG-muzaitH u  MoOubHASA
pas3paboTka.

4. OBBEM JUCIHHHUIIVIMHBI (MOAYJISA) B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM
KO/INMYECTBA AKAJEMHNYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOUIEI'OCsA C NPEIIOJABATEJIEM (I1I0 BUJAM YYEBHbIX
3AHATUN) U HA CAMOCTOSTEJIBHYIO PABOTY OBYUAIOIIUXCS

OO6mast TpyaoeMKOCTh (00beM) NUCIUIUIMHBI COCTaBJsIET 6 3a4eTHBIX eauHull, 216
aKaJieMHueckux vacoB. JlucuuruimHa uzydaercs Ha 2 kypce B 4 cemectpe u 3 kypce 5, 6
CeMecTpax.

CocTtaB 1 00beM AUCUMILVIMHBI M BUABI Y4eOHBIX 3aHATHH

Pa3nenenne no cemectpam
Bun yueOHBIX 3aHATHIT Bcero
4 5 6
O6mas Tpynoemkocts, 3ET 6 2 2 2
OO0mmas TpyTI0eMKOCTh, Yac. 216 72 72 72
AyAUTOpHBIE 3aHATHUSA, Yac. 100 36 34 30
Jlexmun, yac. 36 14 12 10
[IpakTHueckue 3aHATH, Yac. 64 22 22 20
CamocTtosTensHas paboTa 116 36 38 42
Kypcosoii mpoekt (padota) - - -
Bung wuroroBoro KOHTpoJs  (3ader,
SK3aMeH) 9K3aMeH - 3a4er 9K3aMEH

5. COIAEPXAHUE JUCHUMIIVIMHBI MOAVYJIA), CTPYKTYPUPOBAHHOE
IO TEMAM (PA3JAEJAM) C VYKA3AHMEM OTBEJAEHHOI'O HA HHX
KOJMYECTBA AKAJEMHUYECKHX YACOB U BUJIOB YUEBHBIX 3AHATHUI

5.1. Coaep:xaHue TUCHUNIMHBI
Cemectp 4
Paznen 1. OcHoBBI BeO-1u3aiiHa
Tema 1.1. Beeoenue 6 3D mexnonozuu 8 6eb-ousaiine

OcHoBHbIe TOHATHUS TpuMeHeHHs 3D TexHomoruii B Be0-au3aitHe, UCTOPHSI pa3BUTHUS TPEXMEPHOU
rpaduKu B MHTEpHETE, COBPEMEHHBIE TPEH bl M HampaBieHus. BoaMokHOCTH Hconb30Banus 3D
AJIEMEHTOB JUISI CO3/IaHUSl WHTEPAKTUBHBIX MOJB30BATEIbCKUX HHTEP(ENCOB, BU3yaTU3aINH
TAHHBIX U yIIyUYIIEHUS MOJIb30BATEIBCKOTO OMBITA B BEO-TPHIIOKEHHSIX.

Tema 1.2. Ocnogvl mpexmepHoul epaguxu u npocmpancmed

Teopernueckne OCHOBBI pPabOTBl C TPEXMEPHBIM MPOCTPAHCTBOM, CHCTEMBI KOOPIHHAT
(mexaproBa, chepuueckas), MOHATUS BEPILINH, I'paHei, MOTUTroHOB. bazoBbie TpaHchopmanuu
00BEKTOB (TepeMelIeHne, BpalleHue, MaclITaOupOBaHKE), MPUHLIUIBI padOThl ¢ KaMepaMu U
MPOCKIMSIMH B KOHTEKCTE BEO-TIPUIIOKEHUI.




Pasznen 2. Ocnosbl UI/UX au3zaiina
Tema 2.1. 3D snemenmol 6 non1b308amensCKux unmepgheticax

[Tpuniuns! uaTerpanuu 3D 371eMEeHTOB B OJIB30BATENbCKIE HHTEP(EHCHI, BIUSIHNAE TPEXMEPHOM
rpaduKy Ha BOCHPHUSATHE U B3aMMOJACUCTBUE MOJb30BaTess. IIpuMephl ycrenHoro npuMeHeHHs
3D B UI/UX nu3aiine, 0ananc Mexy GyHKIHOHAILHOCTHIO M BU3YAJIbHOM MPUBIIEKATEIBHOCTHIO,
IIPUHLIMIIBI TOCTYITHOCTH IIPU UCIIOJIb30BAaHUU 3D KOHTEHTA.

Tema 2.2. Humepaxkmugnocms u anumayus 6 3D unmepgeticax

Metoabl co3gaHuss MHTEPAKTUBHBIX 3D 51€MEHTOB, NPUHIMUMBI AHUMAIMHM TPEXMEPHBIX
00BEKTOB, TEXHUKU 00Pa0OTKHU MOJIb30BATENLCKOT0 BBOJIA (KIIMKH, KECThI, IEPEMEIICHUE MBIIIIH).
bubnuoreku W HMHCTPYMEHTHl  UId  pealu3aliil  MHTEPAKTUBHOCTH,  ONTHUMH3AIHA
MIPOU3BOIUTENFHOCTH NP paboTe ¢ aHUMUPOBAHHBIMH 3D 31€eMeHTaMHU.

Paznen 3. PaGora ¢ rpadpmyeckuMu peakTropaMu
Tema 3.1. Beedenue 6 Blender u ocnosvl 3D mooenuposanus

Wutepodeiic u ocnoBHble nHCTpyMeHTH Blender mnst coznanus 3D moneneit. bazoBbie TeXxHUKH
MOJICIIMPOBaHUs: paboTa ¢ MPUMUTHUBAMH, PEJAKTUPOBAHUE Meleil, MOAU(UKATOPHI, CO3aHHE
MIPOCTBIX OOBEKTOB JJIS1 UCIIOB30BaHUS B BEO-TIPUIIOKECHHUSX.

Tema 3.2. Texcmypuposarnue u mamepuanvt 8 Blender. Dxcnopm 3D mooeneii ons 6eba

Mertoabl co3anus U HaNoXeHus TeKcTyp Ha 3D mozenu, paborta ¢ UV-pa3BepTkoii, HacTpoiika
MaTepuasioB ¥ IekaepoB. OcoOEHHOCTH TOATOTOBKHM TEKCTYp Ui BEO-NPHIIOKEHHH,
onTUMH3anug pasMepoB (aitnoB, wucnonb3oBanue PBR (Physically Based Rendering)
MarepuanoB. dopmatel 3kcnopra 3D mogeneit (GLTF, GLB, OBJ), metonsl ontumuzaunuu
TEOMETPUH U BEO-TPUIIOKEHUH, YMEHBUICHHE KOJIMYECTBA IOJHIOHOB, CXKaTHE TEKCTYP.
WHCTpyMEHTBl Ui KOHBEPTALMU U ONTUMHU3AIMHM MoOJenell, MOATrOTOBKAa acCeToB I
ucnonb3oBanus B Three.js u qpyrux Be6-0ubIMOTEKAX.

Cemectp 5
Paznen 4. AnanTuBHbBIN 1u3aiiH 1 MOOM/IbHBIE HHTepdelchl
Tema 4.1. 3D mexuonozuu 6 aoanmusHom éeb-ousaline

[TpuHumne! agantanuy 3D KOHTEHTa MO pa3IUYHbIE Pa3MEpPHI SKPAaHOB U yCTPOMCTBA, TEXHUKU
MaciutabupoBanus U ynpouieHus 3D cieH it MOOMIIBHBIX YCTpOicTB. MeTosbl onpeaeneHus
BO3MOXXHOCTEH yCTPOWCTBAa U TMHAMUYECKOW 3arpy3ku 3D KOHTEHTa pa3iIu4HOM CI0XHOCTH B
3aBUCUMOCTH OT IIPOU3BOJUTEIILHOCTH.

Tema 4.2. 3D uumepdheticol 0151 MOOUNHBIX NPUTOHCEHUL

Ocobennoctu mpoektupoBanus 3D wuHTepdeiicoB UIsi MOOMIBHBIX NPUIOKEHUH, pabdora c
KECTaMH W CEHCOPHBIM BBOJIOM, HaBHUTrals B TPEXMEPHOM MPOCTPAHCTBE HAa MOOMIIBHBIX
ycrpoiicTBax. [IpumMepsl ycrmemHsIx MOOWIBHBIX HpuioxeHuid ¢ 3D uHTepdeiicamu, OamaHc
MEXTy (QYHKIIMOHAIBHOCTBIO M IPOU3BOAUTEIBHOCTBIO.

Pazpen S. IlpororunupoBanue 1 MHTEPAKTUBHBIN TU3aiH
Tema 5.1. WebGL u ocroswt pabomul ¢ 3D 6 bpayzepe

OcnoBel WebGL API, cTpykTypa meiepoB (BepIiinHHbIE U (pparMeHTHbIE), paboTa ¢ Oydepamu
BEpIIMH M MHJIEKCOB. ba3oBble omepanuu: co3laHHE CLEHBI, 3arpy3ka U oToOpaxenue 3D
MojIeTiel, HaCTpOiKa KaMephl U OCBEIIEHUS] B Opay3epHOil cpee.

Tema 5.2. bubauomexa Three.js onsn 6eb-pazpabomxu



bubmmorexka Three.js kak OCHOBHOW HMHCTpyMEeHT aisi pabotel ¢ 3D B BeO-IpUIIOKEHUSX,
apXUTEKTypa OMOIMOTEKH, OCHOBHBIE KJIacChl U KOMIOHEHTHI (Scene, Camera, Renderer, Mesh,
Geometry, Material). MeToasl co3maHus CLEH, 3arpy3KH MoAeJei, paboThl ¢ OCBEIICHHEM U
TEHSIMH, aHUMAIlUU OOBEKTOB.

Tema 5.3. Humepaxmugnwvle 3D npomomunst u uzyaiuzayuu

Mertoabl co3nanus UHTEpakTUBHBIX 3D nmpoToTunoB uHTEpQEiicoB, TEXHUKU 00paOOTKH COOBITHIA
nonb3oBarens (Raycasting, B3aumopeiictBue ¢ oObekTamm), uHTerparus 3D s1emMeHTOB ¢
tpaaunnoHasiMu HTML/CSS kommonenTamu.

Cemectp 6
Paznen 6. IlpoagBuHyTbIe TeXHUKH BeO-1H3aliHA
Tema 6.1. IIpoosurymobie mexHuku penoepunea u HoCmoopabomxu

[IponBuHYyTHIE TEXHUKH peHaepuHra 3D cueH: paboTa ¢ TEHSMH, OTPAKCHHUAMH, pedpakiuei,
spdexramu nocrodpadorku (bloom, depth of field, tone mapping). Meroasl onTumMHU3aLUH
CIIOKHBIX BH3YaJIbHBIX 3((eKToB, HCMoNb30BaHKe compute shaders pans moBBIICHUS
MIPOU3BOUTENBHOCTH, TeXHUKH deferred rendering.

Tema 6.2. Ilpouszsooumenvrocms u onmumusayus 3D konmenma

Metoapl npoUIMpPOBaHUS W ONTUMH3ALMUA MPOU3BOAUTENFHOCTH 3D NpuiokeHu#, TEeXHUKH
0aTyMHra, HMHCTAaHCHHIA, WCIONb30BaHMUA TEKCTYpHBIX atinacoB. CTpaTeruu 3arpy3kud U
Ka1mpoBanus 3D acceToB, METO/IbI CHIKEHUSI BDEMEHH 3arpy3KH, ucrnoib3zoBanue Web Workers
st GOHOBON 0OPaOOTKHU TaHHBIX.

Tema 6.3. 3D komnouenmol 8 OuU3AUH-CUCMEMAX

[IpuHuMne! co3naHus nepeucnosnb3dyeMbix 3D kommoHeHToB, uHTerpauus 3D 3i1eMeHTOB B
CYILIECTBYIOIIME [U3alH-CUCTEMBI, CTaHAApTU3alUs IapaMeTpoB M HACTpoeK. Meronbl
IOKyMeHTHpoBaHUs 3D  KOMIIOHEHTOB, CoO3/laHHe OMOIMOTEK acceToB, oOOecreueHHe
KOHCHUCTCHTHOCTH BU3YyaJIbHOI'O CTUJIA IPpHU UCIIOJIb30BAHUU 3D »j1eMEHTOB B PA3JINIHBIX YaCTAX
MPUTIOKECHUS.

5.2. TeMaTH4YeCKHUH MJIaH

KonnuectBo yacos
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HOMepa U HAMMCHOBAHUC pa3JCJIOB U TEM

pabota
AyauTopHbIe
3aHSITHS
Jlekuun
3aHATHS

OO11ast TpyA0EMKOCTh
[IpakTnueckue

CaMocTosTenbHas
[IpakTnueckas
[IOJArOTOBKA

4 cemecTp

Pa3gen 1. OcHoBBI BeO-au3aiiHAa

Tema 1.1. Benenue B 3D TexHoiorud B BeO-

3anHe 4 2 2 2 ) )

Tema 1.2. OcHOBBI TpexMepHOH TpapuKu U
IIPOCTPAHCTBA

Hroro pazgea 1 10 4 6 4 2 2




Pazaen 2. Ocuosbl UI/UX am3aiina

Tema 2.1. 3D smeMeHTBI B MHOJIB30BATEIBLCKUX

. 8 4 4 2 2 2
uHTEepdeiicax
Tema 2.2. UnTepakTuBHOCTh U aHuUManus B 3D
. 10 4 6 2 4 4
uHTEepdeiicax
Hroro paznen 11 18 8 10 4 6 6
Pasznen 3. Padora ¢ rpadpuyeckuMu pejakropaMu
Tema 3.1. Beenenue B Blender u ocnoBbl 3D
20 12 8 2 6 6
MOJICIIUPOBAHUS
Tema 3.2. TexcTypupoBaHME W MaTepuajbl B 24 12 12 4 g g
Blender. Okcnopt 3D mozeneit 1uis Beba
Hroro pasnea 111 44 24 20 6 14 14
HTroro 3a 4 cemecTp 72 36 36 14 22 22
S cemecTp
Pa3znen 4. AnanTuBHbIN AU3aiiH 1 MOOWJIbHBIE HHTep(delichl
Tema 4.1. 3D TexHOJOTMM B aJalTUBHOM BeO-
. 14 8 6 2 4 4
n3aiiHe
Tema 4.2. 3D wuntepdeiicsl st MOOMIBHBIX
. 20 10 10 4 6 6
MPUIOKESHUN
HWroro pazpen IV 34 18 16 6 10 10
Paznea S. IIpororunupoBanue ¥ MHTEPAKTHUBHBIN TU3AiH
Tema 5.1. WebGL u ocHoBbl pabotsl ¢ 3D B
12 6 6 2 4 4
Opay3sepe
Tema 5.2. bubmuorexka Three.js s BeO-
14 8 6 2 4 4
pa3paboTku
Tema 5.3. WutepaktuBHble 3D mnporoTumsl u
12 6 6 2 4 4
BU3YyaIIN3aIIH
Hroro paznea V 38 20 18 6 12 12
Hroro 3a S cemecTp 72 38 24 12 22 22
6 cemecTp
Pasnen 6. IlpoaBuHyThIe TeXHUKH BeO-Iu3aiiHa
T 6.1. 11
ema POIBUHYTHIE TEXHUKH DPEHACPUHTA 59 12 10 4 6 6
1 TocToOpaboTKH
Tewma 6.2. [Ipou3BOAUTENBHOCTD U ONTUMU3ALIMS
22 14 8 2 6 6
3D koHTeHTa
Tema 6.3. 3D KOMIIOHEHTHI B TU3alH-CUCTEMAX 28 16 12 4 8 8
Hroro paznen VI 72 42 30 10 20 20
HTroro 3a 6 cemecTp 72 42 30 10 20 20
HToro no nucuuniainHe 216 116 | 100 | 36 64 64




5.3. JIeKIMOHHbIE 3aHATUSA

Tema

Conepxanue

qac.

dopmu-
pyemble
KOMIIE-
TEHLUH

4 cemecTp

Pa3gen 1. OcHoOBEI BeO-1M3aiiHA

1.1.
TEXHOJIOTUY B BEO-AU3aliHE

Tema Bsenenne B 3D

OCHOBHBIE TIOHATUS TPUMEHEHUS
3D Texuonoruii B BeO-gu3aiiHe,
UCTOpUSA  Pa3BUTHS  TPEXMEPHOU
rpaduxu B UHTEPHETE,
COBpPEMEHHBIE TPEHIBI u
HaIPaBJICHUSA. Bo3moxHocTu
UCnoib30BaHus 3D sreMeHTOB i
CO3JIaHHS MHTEPaKTUBHBIX
MOJIb30BATENbCKUX ~ MHTEp(dEncoB,
BU3YyaJIN3aIIH JTAHHBIX u
YIy4IIeHUS M0JIb30BATEIHCKOTO
OIBITA B BEO-NIPUIIOKECHUSX.

TIK-3
TIK-4

Tema 1.2. OcHOBBI TpexmepHOU
rpaduKu ¥ IPOCTPAHCTBA

Teopernueckue OCHOBBI PabOTHI C
TpPEXMEpPHBIM MIPOCTPAHCTBOM,
CHCTEMBl KOOpIMHAT (JeKapTOBa,
cepuueckas), TOHATHS BEpPIIHH,
IpaHel,  IOJUIOHOB.  ba3oBble
TpaHchopmamuu 00BEKTOB
(mepemenienue, BpallleHuUE,
MaciTabupoBaHue), TPUHIUIIBL
paboThI ¢ KaMepaMH M MPOCKIUSAMH
B KOHTEKCTE BeO-IPUIIOKESHHUH.

I1K-3
I1K-4

Paszn

e 2. OcuoBbl UI/UX au3aiina

Tema 2.1.
MOJIb30BaTEILCKUX UHTEpdeiicax

3D o»jneMeHTHI B

[TpuHIIUIIBEL HHTErPaLiU 3D
DJICMCHTOB B  II0JIE30BATCIBLCKHE
uHTEpQEiChl, BIUSIHAE TPEXMEPHOU
rpapuKkd  Ha  BOCHOpPUATHE H
B3aUMO/ICHCTBHUE IIOJIB30BaTE]Is.
[IpuMepsl yCHemHOro mpuMeHEeHus
3D B UI/UX nwuzaiiHe, OajaHC
Mexay (GYHKIMOHATBHOCTHIO W
BU3yaJIbHOW MPUBJIEKATEIbHOCTHIO,
NPUHIUIIBI  JOCTYIHOCTH  MpHU
HCI0Ib30BaHuU 3D KOHTCHTA.

I1K-3
I1K-4

Tema 2.2. VHTepakTUBHOCTb H
anumans B 3D unTepdeticax

Metoapl co3/1aHUsI UHTEPAKTUBHBIX
3D AIIEMEHTOB, MPUHIUITBL
aHMMallUM TPEXMEPHBIX OOBEKTOB,
TEXHUKHU 00paboTKn
MOJIb30BATENBCKOTO BBOJA (KJIMKH,
KECThl, TEPEMEIIEHUE  MBIIIN).
bubnmoreku W MHCTPYMEHTHI IS
peanu3anuu UHTEPAKTUBHOCTH,

ONTUMHU3AIUA MPONU3ZBOAUTCIILHOCTHU

TIK-3
T1K-4
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npu paboTe ¢ aHUMHPOBaHHBIMU 3D
JJIEMEHTaMU.

Pasnen 3. Padora ¢ rpadpuyeckuMu peJaKkTopaMu

Tema 3.1. Beenenue B Blender u
OCHOBBI 3D MoaenupoBaHusl

WuTtepoeiic u OCHOBHBIE
WHCTPYMEHTBI Blender IS
co3ganus 3D wmopeneit. ba3zoBbie
TEXHUKHU MOJICIIUPOBAHMS: paboTa C
MPUMHUTHBAMH, peIaKTHPOBAHUE
Mened, MoaAu(UKAaTOphl, CO3JaHHE
MPOCTHIX 00BEKTOB IS
HCITOJIb30BaHUS B BEO-
MIPIIIOKCHUSX.

TIK-3
TIK-4

Tema 3.2. TekcrypupoBaHHE H
matepuansl B Blender. Dkcropt
3D mopeneit nist BeOa

Metoapl co3qaHus W HAJOXKCHHS
Tekctyp Ha 3D monenu, pabora c
UV-pa3BepTkonu, HacTpoMKa
MaTepUaoB 51 LICHAEPOB.
OCOOEHHOCTH TOATOTOBKU TEKCTYP
TUISL BEO-TIPUIIOKECHUH,
ONTUMM3AIMA pa3MepoB (aiiios,
ucnonb3oBanue PBR  (Physically
Based Rendering) maTepuaios.
®opMmatel skcniopra 3D monenei
(GLTF, GLB, OBJ), wmetoasl
ONTUMM3AIMU TEOMETPHU JIsi BeO-
IIPUJIOKEHUH, YMEHBIIIEHUE
KOJIMYECTBA IIOJIMTOHOB, CXKaTHE
TEKCTYP. WNucTpyMeHTHI ISt
KOHBEpTallMM ¥ ONTUMH3ALNH
MoOJIeNIeH, MOATOTOBKA acCETOB I
ucnonb3oBanus B Three.js u qpyrux
Be0-0MOIMOTEeKAX.

TIK-3
T1K-4

5 cemecTp

Paznes 4. AnanTuBHbIN 1u3aiiH M1 MOOWIbHBIE HHTepdelchl

Tema 4.1. 3D TtexHomoruu B
aJalITUBHOM BeO-Iu3aiiHe

[Ipunnuune agantanuu 3D KOHTEHTa
MO/l pa3JIMYHbIE pa3Mephl SKPAHOB U
YCTPOMCTBA, TEXHUKHU
MacIITa0UPOBAaHUS U YIPOIICHUS
3D  cueH I MOOMJIBHBIX
YCTPOMCTB. MeToabl OIpeaeaeHust
BO3MOJKHOCTEH  YCTpOWCTBA U
JUHAMUYECKOU 3arpy3Ku 3D
KOHTEHTa Pa3IU4YHOU CI0KHOCTU B
3aBUCUMOCTH OT
MPOU3BOJAUTEIBHOCTH.

2

I1K-3
I1K-4

Tema 4.2. 3D unrepdeiicel amst
MOOMIIBHBIX MPUIIOKEHUH

Ocobennoctu npoexktupoBanus 3D
uHTepdeiicoB  ans  MOOWIBHBIX
NPWIOKEHHUH, paboTa ¢ KeCTaMH H
CCHCOPHBIM BBOJIOM, HaBHTallMs B
TPEXMEPHOM  NPOCTPAaHCTBE  Ha
MOOHIIBHBIX yCTpOiCTBaX.
[Tpumepsl yCIEIHBIX MOOWIJIBHBIX

TIK-3
T1K-4
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npunoxenuit ¢ 3D unTepdericamu,
Oaitauc MEXKIY
(GYHKIMOHATBHOCTHIO u
IPOU3BOIUTENBHOCTBIO.

Pazgean S. IlporoTunupoBaHue 1 HHTEPAKTUBHBIN JU3AHH

Tema 5.1. WebGL u oOCHOBBHI
pabotsi ¢ 3D B Opaysepe

OcnoBel WebGL API, crpykrypa
LIEHIEPOB (BepIIMHHbBIE u
¢dbparmeHTHBIC), paboTa ¢ Oydepamu
BEPIIMH MW HWHJIEKCOB. ba3oBbie
OTepaLuu: CO3/laHHE  CIICHBI,
3arpy3ka u  oroOpaxkenue 3D
MOJZICJIEH, HAaCTpOMKa KaMmepbl H
OCBelIeHUs B Opay3epHoii cpene.

2

TIK-3
T1K-4

Tema 5.2. bubnmorexka Three.js
1151 BeO-pa3paboTKu

bubmmoreka Three.js kak OCHOBHOM
MHCTPYMEHT st paboTsi ¢ 3D B BeO-
MIPUIIOKCHUSX, aApXUTEKTypa
OMOJIMOTEKY, OCHOBHBIE KJIACCHI U
komnoHeHTHl  (Scene, Camera,
Renderer, Mesh, Geometry,
Material). Meronabl co3maHus CIIEH,
3arpy3kd  Mojened, paboTel ¢
OCBCILIEHUEM U TCHSIMH, aHUMaIlUU
00BEKTOB.

I1K-3
I1K-4

Tema 5.3. HurepaktuBnbie 3D
IIPOTOTHUIIBI U BU3YyaJIU3alluU

Metoapl co3/1aHUsI UHTEPAKTUBHBIX
3D nporotunoB  uHTEpdhEHcoB,
TEXHUKA  OOpabOTKH  COOBITHIA
I10JIb30BATENS (Raycasting,
B3aMMOJICHICTBHE C OOBEKTaMM),
uHTerpauss 3D anmemeHTOB  ©
TpaAULIUOHHBIMU HTML/CSS
KOMIIOHEHTaMH

I1K-3
I1K-4

6 cemecTp

Paznen 6. IlpoaBuHyThIe TEXHUKH Be0-1M3aiiHa

Tema 6.1. [IponBunyTHIE
TEeXHUKH peHIIepUHTa u
ocTo0paboTKH

[TpoBUHYTHIC TEXHUKH PEHICPUHTA
3D cmen: pabora C TEHSAMH,
OTpa)KEHUSIMH, pedpaxiueit,
s dexramu moctodpadoTku (bloom,
depth of field, tone mapping).
Meroapl ONTHMHU3AIMH  CIOKHBIX
BU3YaJIbHBIX 3¢ eKToB,
ucrnonp3oBaHue compute shaders
TSt TIOBBILICHUS
MIPOU3BOIUTEIILHOCTH, TEXHHUKH
deferred rendering

I1K-3
I1K-4

Tema 6.2. IIpon3BoaUTENBLHOCTD
u ontuMuzanusg 3D KoHTeHTa

Metonpl  nmpoduIMpOBaHUS U
ONTUMU3ALUH IPOU3BOAUTEILHOCTH

3D MIPUJIOKEHUH, TEXHHUKHU
OaTyuHra, WHCTAHCHUHTA,
HCITOJIb30BaHHUS TEKCTYPHBIX

atnacoB. Crpareruum 3arpy3ku u

I1K-3
I1K-4
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KammpoBanust 3D acceToB, METOIBI
CHIDKCHHSI ~ BPEMEHHM  3arpys3KH,
ucnonb3oBanue Web Workers s
(doHOBOM 00PaOOTKHU TAHHBIX
Tema 6.3. 3D kommnoHeHThl B | [IpuHIMIBI CO3J1aHus [1K-3
JM3aiH-CHCTEMAaX MIEPEUCTIOIb3YEMBIX 3D [1K-4
KOMIIOHEHTOB,  uHTerpauus 3D
9JIEMEHTOB B CYIIECTBYIOLIHE
IM3aiH-CUCTEMBI, CTaHIapTH3AIMA
napaMeTpoB M HACTpOeK. MeToJibl
JOKYMEHTUPOBAHUS 3D
KOMIIOHEHTOB, CO3JaHNe OMOIHOTEK
acCeToB, obecrieyeHne
KOHCHCTEHTHOCTH BU3YaJILHOTO
CTWIS Tpu ucmonb3oBaHuu 3D
AJIEMEHTOB B pPAa3IMYHBIX YaCTAX
TPUII0KESHUS
5.4. IIpakTnyeckue 3aHATHS B JopMe NPAKTHYECKOIl MOATOTOBKH
dopmu- Mertoubl u
Tema Copnepxanue yac, | PYOMPIC (opmeL KonTpOILA
KOoMIIe- bopmupyeMbIX
TEeHIIUU KOMIIETCHIINI
4 cemecTp
Pa3nes 1. OcHOBBI Bed-1u3aiiHa
Tema 1.2. OcHoBel | Pabota ¢ xamepoit wu | 2 [1K-3 Beinonnenue
TpexMepHOW TrpaduKyd U | HABUraIuen B 3D [1K-4 [IPaKTUYECKOU
MPOCTPaHCTBA MIPOCTPAHCTBE. paboThI
[IpakTuyeckoe  H3ydyeHHE
paboTBl C  pazIUYHBIMU
TUTIAMU Kamep
(PerspectiveCamera,
OrthographicCamera),
HaCTpoOMKa [1apaMmeTpoB
kamepsl (FOV, aspect ratio,
near/far planes).
Paznea 2. Ocnosbl UI/UX nu3aitna
Tema 2.1. 3D snementsl B | [Ipaktuueckoe ocBoeHue | 2 [1K-3 Brinosinenue
OB30BATETHCKUX unTerpaimu 3D 371eMeHTOB ¢ I1IK-4 MPAKTUYECKOU
unTepbeiicax TpaULIMOHHBIMH paboThl
HTML/CSS kommnoHeHTamu
uHTepdeiica. Nzyuenue
METOJIOB ITO3UIIMOHUPOBAHUS
3D canvas OTHOCHUTEIIEHO
JPYTUX AIIEMEHTOB
CTPAHUIIBI, CO3/1aHue
rUOpUIHBIX  MHTEPQENCOB,
rae 3D 3JIEMEHTBI

JONONHAIOT cTaHAapTHeie UL
KOMIIOHECHTBI
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Tema 2.2.
HNHTEpaKTUBHOCTH u
aHuMaInus B 3D
uHTEepdeiicax

IIpakTuueckoe U3y4YeHUe
CO3JIaHUs TUTAaBHBIX
aHuMarmii 3D oOBeKTOB [UIst
UCIIOIE30BaHUs B
uHTepdeiicax. OcBoeHue
TEXHUK aHUMAaIN
TpaHcgopmarmit
(mepemeriieHre, BpalleHUE,
MacITabupoBaHue), padbora
C BpPEMEHHBIMH KpPHBBIMH
(easing functions), co3maHue
NIepexo/I0B MEXITy
COCTOSIHUSIMU OOBEKTOB

I1K-3
[1K-4

Brinosinenue
[IPaKTUYECKOU
paboThI

Pasnen 3. Pabora ¢ rpadpuyeckuMu pegaKkropamMu

Tema 3.1. BBenenune B
Blender u ocuoBel 3D
MOJICTTUPOBAHUS

IIpakTuueckoe
uHtepdeiica  Blender wu
0a30BBIX MHCTPYMEHTOB
MojienupoBanusi.  Co3naHue
NPOCTBIX ~ OOBEKTOB U3
NpUMUTUBOB,  pabora ¢
pEeXUMaMH peTAKTHPOBAHMS
(Edit Mode), ucnions3zoBanue
MOAN(HUKATOPOB TSt
M3MEHEHMS T'eOMETPHH,
OCHOBBI paboThI c
MaTepuajlaMi U TEKCTypaMH

OCBOCHHEC

6

I1K-3
[1K-4

Brinosinenue
[IPaKTUYECKOU
paboThI

Tema 3.2.
TexcrypupoBanue u
Blender.
Okcnopt 3D moaenei s
Beba

Marcepuajibl B

IIpakTuueckoe U3y4YeHUe
nporecca TEKCTYPHPOBAHUS
3D monenei, co3panne UV-
pa3BepTKH, HaJIOKCHHUE
TekcTyp. OCBOEHHE 3KCIIopTa
Mozenen B (bopmarst
GLTF/GLB, onruMu3anys
TEOMETPUM U TEKCTyp Ui
BEO-TIPUIIOKEHUH, TPOBEpKa
KauecTBa
HKCTIOPTHPOBAHHBIX
MoJieen

Brinosinenue
[IPaKTUYECKOU
paboThI

5 cemecTp

Paznes 4. AnanTuBHbIN 1n3aiiH M1 MOOW/IbHBIE HHTepdelchl

Tema 4.1. 3D Texnomoruu
B aIalTUBHOM BeO-
JM3aiHe

IIpakTuueckoe H3y4eHUe
MeToA0B aganTaimu 3D cuen
[IOJ PAa3IM4YHBIE pPa3Mepbl
JKPaHOB ¥  YCTPOMCTBA.
Peaymzaima  onpeneneHust
BO3MOXKHOCTEH YCTPOMCTBA,
JUHAMUYECKOE  W3MCHEHUE
KayecTBa peHAepuHra,
YIPOLICHUE T€OMETPUU IS
MOOWIIBHBIX YCTpOJCTB,
HCIIOJIb30BAHUE Meua-

4

TIK-3
TK-4

Brinosinenue
[IPaKTUYECKOU
paboThI
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3alpOCOB Uil YIPABJICHUS
3D KoHTEHTOM

Tema 4.2. 3D
uHTEpdEich TUISL
MOOMIIBHBIX MPUIIOKEHHUH

IIpakTuueckoe H3y4eHue
co3nanust 3D unTepdericos ¢
MOJIEPIKKOM  CEHCOPHOIO
BBOJA  JUIT  MOOWJIBHBIX
YCTPOMCTB. OcBoenue
o0pabotku  touch-coObITHIA,
XKecToB (swipe, pinch, rotate),
peanu3anuMyd  MHTYUTUBHOMU
HaBUTalIUU B 3D
IIPOCTPAHCTBE C IOMOLUIBIO
KacaHHui, ajanranus
OrbitControls TSt
MOOWJIBHBIX YCTPOMCTB

[1K-3
[1K-4

Brinosinenue
[IPaKTUYECKOU
paboThI

Pazgean S. IlpororunupoBaHyue 1 HHTEPAKTUBHbIN JU3alH

Tema 5.1. WebGL wu
OCHOBBI pabotel ¢ 3D B
Opay3sepe

IIpakTuueckoe OCBOEHHUE
paboter ¢ WebGL API s
co3nanust 6a30Boii 3D crieHbI
oe3 UCTIOJIB30BAHUS
OUONHOTEK. Nzyuenue
CO3JaHuUs LIEHEPOB
(BEpILIMHHOTO u
¢parmeHTHOr0), paboThl C
Oydepamu BEpILNH,
HACTpPOMKM  aTpuOyToB U
uniform-nepeMeHHBIX,
pean3ayu 6a30BOro
peHIepUHTa

4

[1K-3
[1K-4

Brinosinenue
[IPaKTUYECKOU
paboThI

Tema 5.2. bubnuoreka
Three.js TSt BeO-
pa3paboTku

IIpakTuueckoe H3y4eHUe
3arpy3ku 3D  mogeneil B
dopmarax GLTF/GLB ¢
WCMOJIb30BAaHUEM
GLTFLoader B Three.js.
OcBoeHue paboThI C
3arpy>KEHHbBIMA  MOJICJISIMU:
JOCTyIl K TEOMETpUH U
MarepuanaM, MOIUPHUKAIS
CBOJCTB, no0aBIIeHHE
aHUMAIWi, HHTErpalys
MOJIEJIE B CYLIECTBYIOLIUE
CLIEHBI

TK-3
TK-4

Brinosinenue
[IPaKTUYECKOU
paboThI

Tema 5.3.
WNHTepakTuBHBIC 3D
IIPOTOTHIIBI u
BU3yaJIU3aluu

IIpakTuueckoe OCBOEHHUE
CO37aHMs  IOJHOLEHHOI'O
MHTEPaKTUBHOIO IPOTOTUIIA
uHTepdeiica C
UCIIOJIb30BAHUEM 3D
DJIEMEHTOB. N3yuenue
TexHuk  Raycasting s
OIIPEICIICHHS

B3aUMOJICHCTBHS

I1K-3
[1K-4

Brinosinenue
[IPaKTUYECKOU
paboThl
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MOJIL30BATENISA c 3D
00BEKTaMH, UHTErpalyn
COOBITHIA, CO3JIaHuS
MIePexX0I0B MEXTY
COCTOSIHUSIMU MHTep(eiica

6 cemecTp

Paznen 6. IlpoaBuHyThIe TEXHUKH Be0-1M3aiiHa

Tema 6.1. IIpoasunyteie | IIpakTuueckoe nzydyenue | 6 [1K-3 Beinonnenue
TeXHUKH penyiepuHra | CO3IaHUs CJIOJKHBIX IIK-4 MPAKTUYECKOU
1 TOCTOBPaGOTKH BU3yaJIbHBIX 3¢ dekToB B 3D paboThI

ClieHaX: paboTa ¢ TEHSIMHU

(shadow mapping),

otpaxkeHusimu  (reflection),

pedpakumer,  sddexramu

noctoopaborku. OcBoeHue

UCIIOJIb30BaHUs

EffectComposer B Three.js

JUIsL TIPUMEHEHUsT (PHIIBTPOB

(bloom, depth of field, tone

mapping)
Tema 6.2. | IIpaktuueckoe OoCBOGHHE | 6 [1K-3 Brinosinenue
[IpON3BOUTENEHOCTE U | METOJIOB nporMpoBaHus 1 [1K-4 MPAKTUYECKOU
OIITHMU3ALIS 3D | onrumMu3aImMH paboThI
KOHTCHTA TPOU3BOJHTEIHHOCTH 3D

BeO-npuniokeHuil. Mzyuenue

TEXHUK OaT4umHra,

MHCTAHCHUHIQ,

UCTIONB30BaHUs TEKCTYPHBIX

aTJIacoB, ONTUMHU3ALIUH

meiinepos, paborel ¢ Web

Workers  mns  ¢onosoit

00pabOTKM JaHHBIX
Tema 6.3. 3D | IIpaktuueckoe n3zydyenue | 8 I1K-3 Beinonnenue
KOMIIOHEHTHI B JIU3aiiH- | CO3MAHMsA OMOIMOTCKH [1K-4 MPaKTUYECKOU
CHCTEMAX MIEPEUCTIONB3YEMBIX 3D paboThl

KOMIIOHEHTOB UL Hrorosoe

UCTIONB30BaHUs B PA3IMUHBIX TECTHUPOBAHUE

MPOEKTax. OcBoenue 10 JTUCLUTUIMHE

METOZIOB  CTaHIApPTU3ALMU

apaMeTpoB, CO3/IaHUS

KOH(HT'YpallMOHHBIX

(aitiioB, TOKYMEHTHPOBAHUS
KOMIIOHEHTOB, O0O€CIICYEHHS
KOHCHUCTEHTHOCTH
BU3YaILHOTO CTHJISL
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5.5 CamocTosiTeqibHas padoTa 00ydarommxcst

Tema

Bunwl camocTosiTeIbHON
paboThI

qac.

®opmup
yeMbIe
KOMIIETE
HIUU

Meronsl

1 GOpMBI

KOHTPOJIS
bopmMHpyeMbIX
KOMIIETCHIIUI

4 cemecTp

Pa3gen 1. OcHoBBI BeO-aM3aiiHa

Tema 1.1. Beenenne B 3D
TEXHOJIOTUM B BeO-

JM3aiHe

AHanu3 JyymMX —IPaKTHK,
U3Y4YEHUE KEHCOB YCIICIIHbBIX
MIPOEKTOB C HCIOJIb30BAHUEM
3D »iaeMEHTOB, HOATOTOBKA
AHAJTUTUYECKUX MAaTEPUAJIOB O
BIIUSTHUH 3D Ha
M0JIb30BAaTEIbCKUM OIBIT

2

I1K-3
I1K-4

IloaroroBka
cooO01eHus

1.2.
TpexMepHOU rpaduku u

Tema OCHOBBI

IIPOCTPAHCTBA

N3yuenue JIEKIIUOHHOI'O
MaTepuaia o TEME.
N3yuenue [IPUHLIUIIOB
paboThl ¢ TpaHchopMaUAMH,
IIPOCKLUSIMH, pacueramu
OCBELICHUS U 3aTCHEHUSL.

I1K-3
I1K-4

Brimonnenue
IIPaKTUYECKON
paboThI

Paznea 2. OcnoBbl UI/UX au3aiina

Tema 2.1. 3D 31€eMeHTHI B
[10JIL30BATEIHLCKUAX
uHTEepdeiicax

N3yuenue JIEKIIUOHHOI'O
MaTepHana 1o Teme.

AHami3  UCCIIENOBaHUA B
oomactu UX mpu pabore c
TpeXMepHBIMU HHTepdericamu

4

TIK-3
TIK-4

Brimonnenue
[IPaKTUYECKON
paboThI

2.2.
HNHTEpaKTUBHOCTH u
3D

Tema

aHUMAIIHs B
uHTEepdeiicax

N3yuenue [IPUHLIUIIOB
CO3JIaHMS TUTaBHBIX "
€CTECTBEHHBIX aHUMAIMH B
3D wuntepdeiicax. Nzyuenue
KPUBBIX aHMMaluu (easing
functions), BPEMEHHBIX
byHKIHH, MPUHIUIIOB
(GU3UKK B aHUMAIMH, METOJIOB
CHUHXPOHH3AIMK aHUMAIHi.

I1K-3
I1K-4

Brimonnenue
IIPaAKTUYECKON
paboThI

Pasznen 3. PaGora ¢ rpadmyeckumu

€1aKTOpPaAMH

Tema 3.1.
Blender u ocCHOBEI

Bsenenune B
3D
MOJETUPOBAHUS

CaMocToATENbHOE U3YyYEHHE
MPOJBUHYTHIX TEXHUK PAaOOTHI
¢ Blender pans co3manus
ONITUMU3UPOBAHHOTO
KOHTCHTA TUIS
IIPUIOKEHUN.
METO/I0B
HU3KOIOJIUTOHATHHOTO
MOJICTTUPOBAHUS, TEXHHUK
CO3JIaHUS CTHJIM30BaHHBIX
MoJIeTIeH, paboThI c
Mo u(UKaTOpaMu TS
ONTUMHU3AIIH

BeO-
N3yuenue

12

I1K-3
I1K-4

Brimonnenue
[IPaKTUYECKON
paboThI
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Tema 3.2.
TexcrypupoBanue u
matepuansl B Blender.

Okcnopt 3D mogeneit
TS BeOa

N3yuenue Ppa3JInYHBIX
dopmatoB 3D wmopmenei, ux
MPEUMYIIECTB U HEJJOCTATKOB
JUTSt Be0-pazpabOTKH.
N3ydyeHne WHCTPYMEHTOB AJIst
KOHBEPTAIlUH, ONTUMHU3AINU
n Bamupganuu 3D  acceros,
METO/IOB paboThI c
TEKCTypaMHU U MaTepUATIAMH.

12

I1K-3
I1K-4

Brimonnenue
IIPaKTUYECKON
paboThI

Pa3znen 4. AnanTuBHbIN AU32iiH 1 MOOWJIBbHBIE HHTEp(delichl

Tema 4.1. 3D texHoI0rNN
B aJallTUBHOM  BeO-

JM3aiHe

N3yuenune Pa3JInYHBIX
noAXxoAoB K amantamuu 3D
KOHTEHTa TIOJ  pa3JIM4HbIC
yCTPOMCTBA 51 YCIIOBUSA
HCIIOJIb30BaHMS.
Uccnenoanue METOIOB
ONPEACIICHUSI BO3MOXKHOCTEU
YCTPOMCTBA, JIUHAMUYECKOU
ajanTaly KayecTBa, TEXHUK
IIPOrPECCUBHOMN 3arpy3Ku
KOHTEHTA.

8

I1K-3
I1K-4

Brimonnenue
IIPaKTUYECKON
paboThI

Tema 4.2. 3D
uHTEepdEich JUISL
MOOUITBHBIX
MIPUJIOKEHUN

N3yuenune [IPUMEPOB
YCTICIIHBIX MOOHMIIBHBIX
NPUIOKEHUH U BeO-CaliTOB C
HCIIOJIb30BaHUEM 3D
uHTEpQEcoB. AHanus
NaTTEPHOB MPOEKTUPOBAHMS,
METOJIOB PabOTHI C KECTaMH,
NPUHIUIIOB  HAaBUTallUd B
TPEXMEPHOM  IPOCTPAHCTBE
Ha MOOMJIBHBIX YCTPOHCTBAX

10

TIK-3
TIK-4

Brimonnenue
IIPaKTUYECKON
paboThI

Paznea S. IIpororunupoBanue ¥ MHTEPAKTHBHBIN TU3aiH

Tema 5.1. WebGL wu
OCHOBHI paboTsl ¢ 3D B
Opay3sepe

Nzyuenne  WebGL  API,
CTPYKTYpPBI HICHAEPOB,
TEXHUK TPOrpPaMMHUPOBAHUS
Ha GLSL. N3yuenue
BEPIIMHHBIX M (hparMeHTHBIX
nieiepos, paboTbI c
TEKCTYPaMH, peanu3anum
Pa3IUYHBIX BU3YaJIbHBIX
s dexToB

6

I1K-3
I1K-4

Brimonnenue
IIPaAKTUYECKON
paboThI

Tema 5.2. bubnmuotexa
Three.js IE BeO-
pa3paboTku

CaMocCTOsATENIbHOE HU3YYEHHE
pa3IMYHBIX ~ OMOMMOTEK W
bpeiiMBOpKOB ISl PabOTHI ¢
3D B BeO-pa3paboTKe.
CpaBHUTENBHBIN aHanu3
Three.js, Babylonjs, A-
Frame, PlayCanvas, usyuenue
ux BO3MOXKHOCTEH,
MIPOU3BOIUTEIILHOCTH,

00JIaCTH MPUMEHEHHSL.

TIK-3
TIK-4

Brimonnenue
IIPaKTUYECKON
paboThI
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Tema 5.3. | U3yuenue JEKIHOHHOTO | 6 [1K-3 Brimonnenue
MHTepaKkTUBHEIE 3D | MaTepuaa 1o TeMe I[IK-4 MPAKTUYECKOU
[POTOTHIIBI u pabotbi
BU3YaJIN3aIl[uu
Paznen 6. [lpoaBuHyTHIe TEXHMKHU Be0-IM3aiiHA

Tema 6.1. IlpoaBunytsie | M3yuenue IPOABUHYTHIX | 12 I1K-3 Brinonnenue
TeXHUKH pennepunra | TEXHUK PEHICPUHTA 3D cueH: IIK-4 MPAKTUYECKOU
1 TTOCTOBPaGOTKH deferrgd rendering, forward paboThI

rendering,  OCBEUICHHS |

TEHEH, TEXHUKHU

MOCTOOPaOOTKH.
Tema 6.2. | U3yueHue paznuuHbX | 14 I1K-3 Brinonnenue
[TpoN3BOUTENEHOCTE | | METOJIOB pacyeTa OCBEIICHHUs IIK-4 MPAKTUYECKOU
OIITHMH3ALAS 3p | H TEHEH, TEXHUKH paboTsI
KOHTCHTA noctoOpadoTKH,

HUCIIOJIb30BaHUE compute

shaders st  MOBBIICHUS

MIPOU3BOUTENHHOCTH
Tema 6.3. 3D | NusyueHue OpUHLHUIOB | 16 I1K-3 Brinonnenue
KOMITOHEHTHI B JHM3aiiH- | CO3MaHMs M IMOIAEPKKU I1K-4 MPAKTUYECKOU
CHCTEMAX IU3aiH-CUCTEM, paboTsI

BKJIFOUAOLIUX 3D

KoMITIOHeHTRI. MccnemoBanue
METOJOB  CTaHJapTHU3aLUU,
JIOKyMEHTUPOBaHMUS,
obecneucHuUs
KOHCHUCTEHTHOCTH,
unrerpauuu 3D 351eMEHTOB B
CYLLIECTBYIOLIUE JIA3alH-
CHCTEMEI

6. ®OHJ] OLEHOYHBIX CPEJCTB JJIsI IPOBEJEHUS TEKYIEIO KOHTPO.ISI
YCHEBAEMOCTH U IPOMEKYTOUYHOM ATTECTALIMM OBYYAIOIIUXCSI IO
JUCHUILIMHE (MOY.JIIO)

@OHJT OLEHOYHBIX CPEACTB JJISI MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U
MIPOMEXYTOYHOU aTTectanuu odydarommxcs (nanee — @OC) o pucruruimae «3D-TeXHOIOTHI
MPEJICTaBJICH OTACTbHBIM JOKYMEHTOM H SIBIISIETCS 9aCThI0 pabodeii mporpaMMbl
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7. HIEPEYEHh OCHOBHOM M JONOJIHUTEJIBHOI YUYEBHOW JIMTEPATYPHI,
HEOBXO/JUMOIi 1JIS1 OCBOEHUSI JUCLUUILINHBI (MOLY.JIST)

IleyaTHble U31aHUA

1. F'openuk A.I'. Camoyuurens 3ds Max 2021 / A.T'. T'openuk. - CII6.: BXB-IletepOypr,
2021. - 528c.: un.

2. Jlunsenn Y. YHUBEpcanbHbIe IPUHLIMIBI fu3aiiHa: 125 crioco0oB yIyqInTh 103a0UIUTH
MPOAYKTA, TIOBJIMUATH HA €T0 BOCIIPUATHE OTPEOUTEIEM, BEIOPATh BEpHOE JH3aHEPCKOE PEeIICHHE
1 noBeIcUTh Y dextuBHOCTh / Y. JIuasenn, K. Xonnen, J[x. batnep; nep. ¢ aurn. A. Mopo3a. -
Mocksa: Konmubpu; A3dyka-Artukyc, 2021. - 272c.: ui.

3. Yenmen H. Lludpossie rpadpudeckue nuctpymentsl / H. Yenmen, /1. Yenmen. - 2-e uzm.
- M.: Bunbsmc, 2021. - 656c¢.: ui.

DJIEKTPOHHbIE U31aHusl (3JIEKTPOHHbIE Pecypchl)

1. bopeckoB A.B. OCHOBBI KOMIIbIOTEPHOI TpapuKu: yUeOHUK U MPAKTUKYM Ui BY30B /
A.B. bopeckoB, E.B. Illukun. — MockBa:  FOpaiit, 2025.— 219c.— (Breicmiee
obpazoBanue). — TekcT: anekTpoHHbIH // O6pazoBaTenbHast iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560176 (nara obpamenus: 24.04.2025).

2. HmxenepHast 3D-kommbioTepHass rpaduka: y4eOHHMK M TPAKTUKYM I BY30B /
AJL Xeiien, A.H. Jlorunosckuii, U.B. Byropuna, B.H. BacunseBa. — 3-e¢ u3n., nepepad. u
non. — Mocksa: FOpaiit, 2025. — 596 c. — (Briciiee o6pa3oBanue). — TeKCT: 3JEKTPOHHBIH //
OobpazoBarenpHas mnatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/558191 (mata
obpamenusi:24.04.2025).

3. Jlutuna T.B. Jluzaiin HOBbIX Meaua: yueOHuk 1 By3oB / T.B. JlutBuna. — 3-e u3n.,
ucnp. — Mocksa: FOpaiit, 2025. — 182 ¢. — (Bricmiee oOpa3oBanue). — TeKCT: IMEKTPOHHBIN
/I ObpazoBatenbHas miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/563912 (nara
obpamenus: 24.04.2025).

4. Ilupossie TexHOIOTHU B Au3aiine. Mcropus, Teopus, npakTHKa: y4eOHUK U TPAKTHKYM
st By3oB / mon pea. A.H. JlaBpentbeBa. — 3-e u3., ucnp. u gon. — Mocksa: FOpaiit, 2025. —
215 ¢c. — (Briciiee oOpaszoBanue). — TekcT: anekrponHblid // OOpa3oBarenbHas miaatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/563913 (nara obpamenus: 24.04.2025).

JlonoIHNTeTbHbIE HCTOYHHKH

1. Bo6pos B.U. Otaenka nonurpaduyeckoit npoaykuuu: yueonuk / B.1. bobpos. — 2-e
u3n., nepepad. u mom. — MockBa: Opaiit, 2025.— 625c. — TekcT: 3MeKTPOHHBIA //
OobpazoBarenpHas mnatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566409 (nmata
obpamenus: 24.04.2025).

8. IEPEYEHb PECYPCOB MH®OPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM
CETH «MHTEPHET», HEOBXOJIMMBIX /51 OCBOEHUSI JUCHMUILINHBI
(MOJY.JI5T)

Jis BBITTOJTHEHHS 3aJaHUi, TIPETYCMOTPEHHBIX paboueii mporpaMMon UCTIONIb3YIOTCS
pexomeHnnoBanHble HTEpHET-caiiThl, ObC.

DnekmpoHHvle 00paszosamenvhble pecypcbl

e MuHHUCTEPCTBO HAyKd U BbIcIero oopasoBanus Poccuiickoit ~ ®Deneparuu:
https://minobrnauki.gov.ru

o ®DenepanbHelii nopran «Poccuiickoe oOpasoBanue»: http://edu.ru

e lnpopmanmonnslii cepsuc Microsoft mis pa3paboTunkoB // [DneKTpOHHBINA pecypc]:
https://msdn.microsoft.com/ru-ru/default.aspx

¢ BupryansHas akagemust Microsoft // [DnexTponHsiii pecypc]: https://mva.microsoft.com


http://edu.ru/
http://www.exponenta.ru/
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9. METOJAUYECKHUE YKA3AHUSI JJISI OBYYAIOIIUXCSI MO OCBOEHUIO
JTUCIUATITAHBI (MOLYJIST)

CamocrosTenpHas padoTa 3aKI0YaeTcs B M3yYCHUU OTAEIBHBIX TEM Kypca IO 3a/JaHUI0
IperoiaBaTess 0 PEKOMEHIyeMOi UM y4eOHOM JuTeparype, B MOATOTOBKE K PEIICHUIO 331a4 U
pa3paboTke mpoekToB. CamocTosATenbHas TBOpUECKass padoTa OLEHHBAETCS MpenojaBareieM
W/WIIN CTYJICHTaMH B JIMAJIOTOBOM pexHMe. Takast TEXHOIO0rus 00y4eHus: CHoCOOCTBYET Pa3BUTHIO
KOMMYHUKAaTHBHOCTH, YMEHUH BECTH ITUCKYCCHUIO W CTPOMUTH IHAJOr, apryMEHTUPOBATh H
OTCTaMBaTh CBOIO MO3UIINIO, aHATTU3UPOBATh YUEOHbII MaTepuall.

TemaTuka NPAaKTUYECKUX M CaMOCTOSTEIBHBIX pabOT uMeeT MpodecCHOHATBHO-
OPHEHTUPOBAHHBII XapaKTep U HEMOCPEICTBEHHYIO CBS3b PACCMaTPUBAEMBIX BOIIPOCOB C BaIlleh
poeCCUOHATLHOMN 1EATEIbHOCTHIO.

B u3yueHun Kypca MCIOJIB3YIOTCS MHTEPAKTUBHBIE 00yYarolue METOIbl: pa3BUBAIOIICH
KOOIIEPALMH, METOJ TPOEKTOB, KOTOPHIE O3BOJISIOT (POPMUPOBATH HABBIKM COBMECTHOH (MTapHOM
U KOMaHIHOH) paOoThl (COCTaBJIEHHE AaNTOPUTMOB, NMPOEKTHPOBAHWE HHU(POBBIX MPOAYKTOB,
pa3paboTka M OTiIagKa HU(PPOBBIX MPOAYKTOB), @ TAKXKE CTPOUTH NMPO(ECCHOHAIBHYIO PEyb,
I€7I0BOE OOILECHHUE.

OnenuBanue Bamieii paboThl Ha 3aHATHSAX OPraHU30BaHo 1) B popmMe TeKyIero KOHTpOJIs,
B paMKaxX KOTOPOTO BBl PEIIUTE MHOKECTBO 3a/1a4 BO3PACTAIOIEH CIIOKHOCTH; 2) U1 IPOBEACHUS
MIPOMEXYTOYHOM aTTeCTAllMM OpPTaHU30BAaHO KOHTPOJHHOE TECTUPOBAHHE U BBINOJIHEHHE
MIPOEKTA.

B nmoarotoBke caMoCTOSATENBbHOM pabOTHI MPETo1aBaTeNb:

® y4UT paboOTaTh C yUeOHHMKAMH, TEXHHUECKON JIUTEPATypOl (B TOM YHCIIEC HA aHTIUICKOM
A3BIKE), CHICIMATM3UPOBAHHBIMU BeO-pecypcamu

® pa3BHBAET HABBIKM CaMOCTOSTEIIHOW MOCTAHOBKU 3a/1a4 U BBITIOJIHEHHUS BCEX ITAloOB
pa3paboTKK MPOTrPaMMHOTO PELICHHS;

® OpraHu3yeT TEeKyIIHe KOHCYJIbTAIUH;

® 3HAKOMUT C CHCTEMON (OpPM U METOJI0B 00yueHHs, TpOoPecCHOHATBHON OpraHu3anueit
TpyAa, KpUTEPUSIMHU OLIEHKHU €€ KayecTBa;

® OpraHu3yeT pa3bsCHEHUS JOMAITHUX 33aHUH (B 4aChl MPAKTUYECKUX 3aHATHIN);

® KOHCYJBTHPYET IO CAMOCTOSTEIbHBIM TBOPUECKUM MPOEKTAM YUAIHXCS;

® KOHCYJBTHPYET IPH MOATOTOBKE K HAYYHOH KOH(EPEHIINH, HATUCAHUN HAyYHOU CTaThH,
Y TIOJITOTOBKE €€ K TMeYaTu B COOPHUKE CTyIEHYECKUX paboT.

Bmecte ¢ Tem rmpenopaBaTellb OpPraHU3yeT CHUCTEMHBIH KOHTPOJb BBIIIOJHEHUS
CTyACHTaMH TpauKa CaMOCTOSTENbHONW pabOThl; MPOBOJUT AHAIU3 U JIACT OLIEHKY pabOTHI
CTYZICHTOB B XOJI€ CAMOCTOSATEIbHOM PabOTHI.

PesynbTaThl cBOeil pabOTHl BBl MOXKETE OTCIECIUTh B JIMUYHOM KaOMHETE 3JIEKTPOHHO-
MH(POPMALMOHHOM 00pa30BaTeNbHOM cpee (BeO-mopTan HHCTUTYTA).

10. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJOTHWI, UCIIOJb3YEMBIX ITPH
OCYHECTBJIEHUN OBPA3OBATEJIBHOI'O INPOLECCA 110 JUCHUIIJIMHE
MOAVYJIIO), BKJIIOYAA HNEPEYEHb TIPOTPAMMHOI'O OBECIIEYEHUAA,
COBPEMEHHBIX IMPO®ECCHUOHAJIBHBIX BA3 JAHHBIX n
NH®OPMALMOHHbBIX CITPABOYHbBIX CUCTEM

Ilepeuenv ungpopmayuoHHbIX MEXHOIOUIL:
[Tnardopma mis npesenranuii Microsoft powerpoint;
Omnunaitn margopma a1 KOMaHAHOM paboTel Miro;
TexcToBbIl U TaONIMUHBIN penakTop Microsoft Word;
[Toptan uncturyTa http://portal.midis.info
Ilepeuensv npozpammnozo obecneuenus:
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1C: Ilpeanpusitue. KoMmiuekT s BBICIIMX U CpPEeIHUX Y4eOH

8985755)

Mozilla Firefox
Adobe Reader
Windows 10

Eset NOD32
Adobe Illustrator
Adobe InDesign
Adobe Photoshop
ARCHICAD 24
Blender
DragonBonesPro
Krita

PureRef

ZBrush 2021 FL
Microsoft Office 2016

piXx 3aBenenuit (1C —

Coepemennble npod)eccuonaﬂbuble Oa3zvl OaHHbBIX U um])opmauuonnble CnpaeouHbvle cucmemaol

«I"apanT a’po»
Koncynprantlintoc
Hayunas snextponHnas 6ubnnorexa «Elibrary.ruy.

Caenenns 00 3J1IeKTPOHHO-0NOIHOTEYHOM cHCTeMe

TAQHIMOHHOTO  WHIMBHIYAIBHOTO  JOCTyNa IS KaXIOro
o0yyaromerocsi u3 J000H TOYKH, B KOTOPOH HMEETCSl TOCTYN K
cetu MurepHer, agpec B cetu MaTepHET

Ne OcHoBHBIE CBe/IeHHS 00 IEKTPOHHO-OMOIMOTECUHON CUCTEME Kpatkas
/1 XapaKTEPUCTHKA
1. |HaumeHnoBanue AJIEKTPOHHO-OUOINOTEYHOM cucrembl,| OOpa3oBarenbHas
IPEJICTABNIAIONIEH  BO3MOXHOCTH  KPYIVIOCYTOYHOTO  auc-|miardopma FOPAUT

http://www.urait.ru

11.

MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINMASA JJIA

OCYIIECTBJEHMSI OBPA3OBATEJBHOI'O IPOIECCA TIO JUCHUILIMHE
(MOJTY.JTIO)

No
/o

000pyIOBaHHBIX YIEOHBIX U TEXHUYECKUX CPEICTB
ayIUTOpUH, Ay JUTOPUM U1t
IIPAKTUYECKUX 3aHATUI

HaumenoBanue [lepedenb MaTepHaIbHOTO OCHAILICHUS, 000PYIOBaHUS

o0OydeHus

JlaGopaTopus pa3pabotku |Kommbrorep
BeO-npuoxenuit Ne 329  ([Ina3meHHas maHemb
CToJ1bl KOMIIBIOTEPHBIE

(JTabopatopust mis Crynbg

IIpoBeieHus 3aHATul Bcex |Croun nmpenogaBaTesis

BUJIOB, TPYIIIOBBIX U Cryn npenoaaBarens
WHJIUBUTyaTbHBIX Jlocka MarHUTHO-MapKepHast
KOHCYJNbTaINi, Tekymiero |Jlocka mist 00bsBIeHUN

KOHTPOJIS U ABTOMAaTHU3UpOBaHHBIE  paboune
IIPOMEKYTOYHOU JOCTYIIOM B JJIEKTPOHHYIO

aTTECTAI1N)

Mecta  o0ecreyYeHbl
nH(POPMAIIMOHHO-
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obOpazoBarensuyro  cpeny MUuC, BBIXOJIOM B
MH(OPMAIMOHHO-KOMMYHHUKAIMOHHYIO ceTh « THTepHETY.

Bubnuorexa.
YuraneHbiid 3a1 Ne 122

ABTOMaTH3MpOBaHHBIE paboune Mecta OubIuoTeKapen
ABTOMAaTU3UPOBaHHBIE paboune MecTa sl YuTaTesnen
IIpunTep

Ckanep

Crennaxu g KHAT

Kadenpa

BrIcTaBOYHBIN CTEIIaXK

Karanoxxunsrii mxad

[Tocagounbie MecTa (CTONBI U CTYJbS U1 CAMOCTOSATEIBHOM
paboThI)

Crenn MHPOPMALIMOHHBIN

Ycnosus quig o ¢ OB3:

ABTOMaTH3MpOBaHHOE pabouee Mecto i Jui ¢ OB3

JInn3a ®penens

CrnenuanbHasg mapTa s JIML C HApyLIEHUSIMH OIOPHO-
JIBUTaTeILHOTO amrapara

KnaBuarypa c Hanecenuem mpudra bpaiins

Kommnbrotep ¢ mporpaMMmHbIM oOecrnieueHreM aist i ¢ OB3
CBeToBbIC MasiKi Ha JIBEPSIX OMOIMOTEKN

TaxkTunabHBIC yKa3aTeNN HAPABICHUS IBUKCHUS
TaxkTuabHBIE YKa3aTeNN BBIX0/a U3 TOMEIICHUS
KoHTpacTHOE BBIJIENIEHHE MPOEMOB BXOAOB M BBIXOJOB W3
MIOMEIICHUS

Tabnuuka ¢ HAaUMEHOBAaHMEM OMOJIMOTEKHU, BBHIITOJIHCHHAS
mpudTom bpaiins

ABTOMaTH3UMpOBaHHBIE  paboune  Mecta  0OECIECUEHBI
JOCTYIIOM B AIIEKTPOHHYIO nH(POPMAIIMOHHO-
obpaszoBatensHyto  cpenry MUIAuC, BBIXOJIOM B
MH(POPMALMOHHO-KOMMYHHUKALMOHHYIO ceTh «MHTEepHETY.




