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1. HAUMEHOBAHME JUCHOUIIJIMHBI (MOAYJIA), HEJIN U 3AJAYHU OCBOEHUA

JUCHUATIIMHBI (MOAYJISD)

1.1. HamMeHOBaHHe JUCIHHILINHBI
3D-monenupoBanue
1.2. leanb AMcHUNIMHBI

®opmupoBaHUE Y 00YJaIOIUXCs KOMIIETEHIIMK B obsactu 3D-MoaenupoBanus Uit BeO- U

MOOUJIBHBIX ~TPUIIOKEHUI.

OTO BKIIOYAET OCBOCHHE HpI/IéMOB CO3JJaHus ITOJHUT'OHAJIBHBIX

3D-xoMIIOHEHTOB UHTEP(HEHCOB U UX UHTETPALUU B BEO-pECypCHI.

1.3. 3agauy JUCHUILIMHEI

B xo/z1e 0CBOEHU TUCHMIUIMHBI CTYAECHT AOJDKEH pElIaTh TAKUE 3aJ1a4H, KaK:
® U3YYUTh BO3MOXKHOCTH 3D-MOenpoBaHus M BU3yaIH3aliy B BeO-au3aiiHe 1 MOOUITBHBIX

uHTepdeicax;

® YMCTh IPOCKTHUPOBATH 3D-CHCHBI JJIA CaliTOB U HpHJ’IO)KCHHfI, IUIAaHUPOBATb KOMITIO3HUIIUU,

MaKC€THUPOBATH 00BbEeMHBIE 06L6KTOB,

BBI6I/IpaTI> OIITUMAJIBHBIC MCTOABI

MOJCIUPOBAHUA H

npeacTaBieHus: 00beKToB (MOoayabHbIN, NURBS, nonuronanbhbli);
e chopMUpOBaTh TEXHUYECKHE YMEHHs: pabora ¢ OCHOBHbIMH mnporpammamu (Blender,

Three.js, Spline u

Ip.), DKCIIOPT

MOJEJIeE B

dopmater mia  web (gITF, OBJ),

a Taxoke afgantauus 3D-perieHnii moa orpaHuYeHUsI MOOMIIbHBIX YCTPOMCTB.

2. IEPEYEHDb IINIAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA IO JUCIUIIJIMHE

MOAVYJIIO), COOTHECEHHBIX C

IINIAHUPYEMbBIMHN  PE3YJIbTATAMHM

OCBOEHUS OFPA30OBATEJIBHOM ITPOT'PAMMBI

Hpouecc HU3YyUYCHUS OUCHUIIINHBI ((3D-MO,Z[€J'II/IpOBaHI/Ie» HaIIpaBJICH Ha (bOpMHpOBaHHe

CHEAYIOIMX KOMIETEHIIMI:

KO,I[ N HAUMCHOBAHUC
KOMHGTGHHI/Iﬁ BBIITYCKHHKA

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOpA
JOCTHXCHUA KOMHCTGHHI/IfI

OIIK-4. Cnocoben IIPOEKTUPOBATb,
MOJIEIIUPOBATh, KOHCTPYHPOBATH IPEIMETHI,
TOBapbl, MPOMBIIIJIEHHbIE  00pa3lbsl U

KOJUIEKIIUH, XYJI0’)KECTBEHHbIE IPEIMETHO-
IIPOCTPAHCTBEHHBIE KOMIUIEKCHI, MHTEPHEPHI
3JaHUM M COOPYKEHUH  apXUTEKTYpHO-
IIPOCTPAHCTBEHHOM Cpenpl, 00BEKTHI
JaHIMA(THOTO Ju3aiiHa, UCIIOJIB3YS
JMHENHO-KOHCTPYKTHUBHOE IIOCTPOCHHE,
I[BETOBOE pelieHue KOMITO3UIIUH,
COBPEMEHHYI0O HIpUPTOBYIO KYJIbTYpY H
CIocoObI MPOEKTHOM rpaduxu

OIIK-4.1. 3HaTb: OCHOBBI IPOEKTUPOBAHHA,
MOJICIUPOBAHUSA, KOHCTPYMPOBAHUS OOBEKTOB
au3aiHa.

OIIK-4.2. YmeTh: co3naBaTh aBTOPCKHE TU3aiiH-
MIPOEKTHI BU3YaJIbHOU uH(popManumy,
UIEHTU(DUKAIIMN U KOMMYHUKAIIHH.

OIIK-4.3. Bnaners: MeToJIaMu T3alH-
MIPOCKTUPOBAHUS U TEXHUUECKUMU TPUEMaMHU JJIs
peanuzanuu  pa3pabOTaHHOTO MpoeKTa B
Marepuaie.

[TK-3. Criocoben OCYIIECCTBIISATh
XyJI0’)KECTBEHHO-TEXHUYECKYI0  pa3paboTKy
JU3aH-TIPOEKTOB, OOBEKTOB  BHU3YAJIbHOU
uH(popMaIuy, UICHTU(PUKAITTT u
KOMMYyHHKAITHH

[1K-3.1. Anamu3upyetr nHGOpPMAIHIO, HAXOIUT U
00OCHOBBIBAET  MPABUJIBHOCTh  MPUHUMAEMBIX
JIA3aMHEPCKUX PEIICHHM € Y4YeTOM TMOXKEIaHUu!
3aKa34MKa v NPEANOYTEHUN LIENEeBON ayJUTOPUHU
[1K-3.2. Hcnonszyer crenrajibHble
KOMITbIOTEPHBIE MPOTPAMMBI Il TPOSKTUPOBAHUS
00BEKTOB BU3YaJIbHON uH(popMaluuy,
UJACHTU(DUKAIIMA U1 KOMMYHUKALUU

[1K-3.3. BeicTpanBaeT B3aUMOOTHOIIECHHUS C
3aKa34MKOM C COOJIIOJICHUEM JIEJIOBOTO STHKETA




5

3. MECTO IMCHUILUIMHBI (MOJYJIsSI) B CTPYKTYPE OBPA3OBATEJBLHOM
IMPOI'PAMMBbI

Yuebnas muctumuinaa «3D-MonennpoBaHe» OTHOCUTCS TUCIIMILIMHAM 00s13aTeIbHON YacTH
y4eOHOTro TIUlaHa OCHOBHOWM Mpo(deccCHOHaNbHOW 00pa30BaTENbHOM MPOrpaMMbl  BBICIIETO
oOpa3oBanus mo HampasieHuto nmoarotoBku 54.03.01 [IuzaitH, HanpaBieHHOCTh (poduiis) Beb-
IH3aifH 1 MOOMIIbHAS pa3paboTKa.

4. OBBEM JUCHUIIJIMHBI (MOAYJISAA) B 3BAYETHBIX EAMHUIIAX C YKASAHUEM
KOJNYECTBA AKAJEMHUYECKHUX YACOB, BBIJ/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOHIEI'OCA C IPEINOJABATEJIEM (IIO BUIAM YYEBHbBIX
3AHATHUN) U HA CAMOCTOSTEJBHYIO PABOTY OBYUAIOIINUXCS

OOmas TpymoeMKocTh (00beM) IUCHMIUIMHBI COCTaBiseT 4 3aueTHhIX exuHun, 144
aKaJieMruecKux vaca. Jlucuurimaa n3yvaercs Ha 3 Kypce B 6 cemectpe.

CocraB 4 00beM JMCUUILIHHBI M BUbI Y4eOHBIX 3aHATHI

Bcero Pa3nenenue mo
Bun yuebnoit paboTbl cemecTpam
6
O6mas TpynoemMkocTs, 3ET 4 4
OO61as TpyA0eMKOCTb, Yac. 144 144
AyIUTOpHBIE 3aHATHS, Yac. 90 90
Jlekuuu, yac. 40 40
[TpakTHyeckue 3aHsATHsI, Yac. 50 50
CamocrosiTenpHas padbora 54 54
Kypcogoii mpoekt (pabora) - -
Buj uToroBoro KOHTposist (3a4eT, 3K3aMeH) 3auer 3auer

5. COAEPXKXAHME JUCHHUIUVIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE
0o TEMAM (PA3JAEJAM) C VYKA3ZAHUEM OTBEJIEHHOI'O HA HHX
KOJMYECTBA AKAJEMUYECKHNX YACOB U BUJIOB YYEBHBIX 3AHATUI

5.1. Conep:xanue TUCHMILINHBI

Pa3nesn 1. Beenenne B 3D-monennpoBanue 11s1 Beda 1 MOOMJIbHBIX NPUJIOKEHHI
Tema 1.1. Beeoenue 6 3D-epaguxy 6 ousatine.
OcHoBHbIE NOHATHS (BEpPIIMHBI, pEOPA, MONUTOHBI, HOpMau), posib 3D B ynyumenun UX

BeO-caiiToB. Biusinue 3D Ha KOHBepcHIo U B3auMoeiicTBue; moaaepxkka WebGL B Opaysepax.
Pa3nea |1. Texnosiorun 3D B Web: Three.js, WebGL u Spline
Tema 2.1. Ocnosvr WebGL u Three.js.
WebGL: API ans pennepunra unrepaktuBHOM 3D-rpaduku B Opaysepe. TpéxmepHas
oubnuoteka Three.js: nérkas kpocc-Opay3epHas JS-Oubnmoreka mis 3D.

Tema 2.2. Spline u browser-6azvt 3D-0u3zatina.
O630p Spline: ounaitH-uHCTpyMeHT i uHTepakTuBHOro 3D. PabGora ¢ oOmauHbIMU

3D-cuenamu, skcnopt B gITF/OBJ
Paznen I11. OcnoBbl MoiesinpoBanusi B Blender: nnrepdeiic 1 HHCTPYMEHTbI
Tema 3.1. Mooenuposanue 6 Blender.

WUntepdeiic, HaBuramms, co3zgaHue MOpuMUTHBOB. (OCHOBHBIE peXHUMBI  pabOTHI
(penakTupoBaHHe, PeXUM OOBEKTOB).
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WHCTpyMEHTBI MOJIUIOHAIBLHOTO MOJEIMPOBAHUS: IKCTPYAUPOBAHUE, JTOMTUHT, OrubaHue
(bevelling), ckymbntunar. Monaudukatopsr (Subdivision Surface, Mirror u gap.). Paborta c¢
reOMETPHEN: CO3/1aHNE CETKH IOJIUTOHOB.

Tema 3.2. Blender: mamepuanvt u oceewenue.

Co3nanne u penakTupoBaHue matepuasioB (y3ibl, TekcTypbl, UV-pa3séprka). Hacrpoiika
UCTOYHMKOB cBeTa U peHnepunra (Eevee, Cycles). Ontumuzanumn mozeneii aius Web.

Paznen V. [IpoaBuHyTOE MO IMPOBAHHE M TEKCTYPHUPOBaHHE

Tema 4.1. Ilpunyunwvt ucnonvzosanus Three.js 6 eebe.

Ocgemienue, TeHu, anumaiuu (AnimationMixer). Pabora ¢ TekcTypamMu U MaTepHaTbHBIMU
cBoiicTBamu. MHTerpaius Mojeiedl B CIEHY: MO3MIMOHUPOBAaHHE, KOJUIaiaepsl, raycasting
(0O6paboTKa KIIMKOB).

Pa3znen V. Bueapenne 3D B Web u moOun/ibHbIe HHTEpdelichl

Tema 5.1. Humepaxmusnvle 3D-unmepgheiico.

Coznanue uHTepakTUBHBIX ciieH: uHTepdeiicel 1 UX. Ilpumep: cozmanue 3D-kapycenun
TOBapa, BpamieHue Moenu no drag&drop. YnpaBieHne kaMepoii, HOJIb30BATEIbCKHE KOHTPOJIBL.

Tema 5.2. Beb u mobunvuwiti ouszatin ¢ 3D.

Keticwl BHenpenus 3D-cueH B BeO: mpuMep WHTEpHET-Mara3uHa, npuMep MoOmibHOTo AR-
npunoxenus. OrpaHuueHuss MoOWIbHBIX Opay3epoB M ormivuuss B UX (cpaBHenue WebGL u
Canvas).

HUTOI'OBbBIN ITPOEKT. Co3nanne roToBOro MUHU-TIpoeKTa (11abaoHa BeO-CTpaHULIBI C
3D-KOHTEHTOM) C UCTIOIB30BAHUEM M3YUCHHBIX TEXHUK MOJICIIMPOBAHMS U BHEAPEHUE TOTOBOM 3D-
MOJIeJIA Ha BeO-CTpaHUILy ¢ 0a30BBIM YIPABJICHHEM (BpallleHUE, MACIITa0).

5.2. TeMaTU4eCKHil MJIaH

KonngectBo yacoB
. U3 HUX
=
3 - M3 HUX
g | £ o
:5 A 7 g
Howmepa u HanmeHOBaHUE pa3/ieioB U TeEM & S = = =z =
> | £5| 85| £ | 8¢E
2 B3 = 3 = roH
[~ = g N W
= 0 o SO O = T
< o > = o 3
= = < g
(=) <
o) @) =
6 cemecTp
Pa3nea 1. Beenenne B 3D-mMonennpoBanue 1715 Be0a 1 MOOMJIbHBIX NPHJIOKEHHU I
Tema 1.1 Beaenue B 3D-rpaduky B nu3aiine 8 4 4 4 )
Hroro pazgea 1 8 4 4 4 -
Pa3nes |l. Texnosiorun 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcnoBsl WebGL u Three.js 14 6 8 4
Tewma 2.2. Spline u browser-6a3sr 3D-au3aiina 16 6 10 4 6
Hroro pazgea |l 30 12 18 8 10
Pazgen I11. OcHoBbl MoesinpoBaHus B Blender: nnrepgeiic 1 HHCTPYMEHTbI
Tewma 3.1. MonenupoBanue B Blender 18 6 12 6 6
Tema 3.2. Blender: maTepuaiibl 1 OCBEIICHHE 20 8 12 4 8




Hroro paznea Il

| 38 | 14 | 24 | 10 | 14

Paznes |V. IIpoaBuHyTOE MOACIMPOBAHNE H TEKCTYPHPOBaHHUE

Tema 4.1. Ilpunnums! ucronb3oBanus Three.js B BeOe 36 12 24 10 14
Hroro paznen IV 36 12 24 10 14
Pa3nen V. Buenpenne 3D B Web u moousibHbie mHTEpPdeichl
Tewma 5.1. UaTepaktuBHble 3D-HHTEpPEHCHI 16 6 10 4 6
Tema 5.2. Be6 1 MOOWMIIBHEIH nu3aiin ¢ 3D 16 6 10 4 6
Hroro paznen IV 32 12 20 8 12
Bcero mo aucuuminge 144 54 90 40 50
.3. JleKuMoHHbIE 3aHATHSA
dopmu-
Tema Copnepxanue yac. PYCMPIE
KOMIIe-
TEHIIUU
6 cemecTp
Pasjen 1. BBenenne B 3D-moesiupoBanne 17 Be6a 1 MOOMJIBHBIX PUJIOKEHH I
Tema 1.1 Beenenue B | OCHOBHBIE TMOHATUS  (BEepIIMHBL, | 4 IK-3
3D-rpauky B au3aitHe p€Opa, MOJTUTOHBI, HOPMAJIK), POJb [1IK-4
3D B ynyumenun UX BeG-calTOB.
Brnusane 3D Ha KOHBepcHIO H
B3aMMO/ICIICTBHE; MOJJIEPKKa
WebGL B Opaysepax
Pa3nea |l. Texnosnoruu 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcnoBet WebGL wu | WebGL: APl gans pennepunra 4 TIK-3
Three.js uHTepakTuBHO  3D-rpaduku B [1K-4
opaysepe. TpéxmepHas 6ubnHOTEKA
Three.js: n€rkas kpocc-Opay3epHas
JS-6ubnuoreka mist 3D
Tema 2.2. Spline u browser-6a3bl | O630p Spline: oHnaliH-UHCTpyMeHT | 4 I1K-3
3D-nu3aiiHa nns mETepakTHBHOrO 3D. Padota ¢ [IK-4

o0naunbMH 3D-crieHamMu, SKCIOPT B
glTF/OBJ

Pa3nea |11. OcuoBbl MosetupoBanusi B Blender: unrtepdeiic

U HHCTPYMEHTBI

Tema 3.1. MopenupoBanue B

Blender

Wntepdeiic, HaBUramus, cosiaHue
npuUMUTHBOB. OCHOBHBIE PEXKHUMEI
paboThl (pedakTHUpPOBAHUE, PEKUM
00BEKTOB).

HNHCTpyMEHTHI MOJIUTOHATILHOTO
MOJICIIMPOBAHMS: SKCTPYAUPOBAHUE,
nodtunr, orubanue (bevelling),
CKYJIBIITHHT. MoudukaTopbl
(Subdivision Surface, Mirror u ap.).
PaGota c reomerpueii: cosnaHue
CETKH IOJIUTOHOB.

6

I1K-3
[1K-4

Tewma 3.2. Blender: maTepuanst u

OCBCIIICHUC

Co3nanue Hu pelaKTUPOBaHHE
MarepuanoB (y3ibl, TekcTypsl, UV-

I1K-3
[1K-4
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pa3Béptka). Hactpoiika nCTOUHUKOB
ceera u pengepunra (Eevee,
Cycles). Onrumuzanuu MoJeIeH
s Web.
Pa3nen V. [IpoaBuHyTOE MO/IETHPOBAHHE M TEKCTYPHPOBAHHE
Tema 4.1. [Mpuanune! | OcBemenne, TeHu, anuManuu | 10 I1K-3
ucnonb3oBanus Three.js B BeOe | (AnimationMixer). Pabota c I11K-4
TEKCTYypaMd ¥  MaTepUATbHBIMU
cBoiictBamu. MHTerpauus mozaenein
B CIEHY: IO3UIHOHUPOBAHUE,
KOJUTaiepsl, raycasting (oo6paboTka
KJIUKOB).
Pa3nes V. Buenpenue 3D B Web u moOuiIbHbIe HHTEp(elichl
Tema 5.1. WurepakTtuBHble | Co3naHue WHTEPAKTUBHBIX CILEH: 4 I1K-3
3D-unTepdeiichl untepdeiicet 1 UX. VYmpasnenue IIK-4
KaMepoii, MI0JIb30BATEIHCKHE
KOHTPOJIBIL.
Tema 5.2. Be6 m wmoOunbHbIi | Keiicel BHenpenus 3D-ciieH B BeO: 4 TIK-3
nu3aiin ¢ 3D npuMep MHTEpHET-Mara3uHa, 1IK-4
npuMep MOOUIIEHOTO AR-
MPUIIOKCHUSI. OrpanuveHus
MOOWIJIBHBIX Opay3epoB U OTJINYHS B
UX (cpaBaenue WebGL u Canvas)
4. lIpakTHYecKHe 3aHATHS
®opmu- |Metoabl u HopMBbI
Tema Coneprxanue gac, | PYOMPI KOHTPOJIA
KoMmrie- | GopMUPYEMBIX
TEeHIINU KOMIIETEHIIN I
Pa3nea |l. Texnosnoruu 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcuoBsl WebGL | WebGL: API IS
u Three.js pPEHIEpUHTAa HHTEPAKTUBHON MpakTideckoe
3D-rpaguxu B Opaysepe.
Tpéxmepnas  Oubnmoreka | 4 ITK-3 Sasanne
Three.js: nérkas TK-4 ¥ CTHBIH onpoc
Kpocc-Opay3epHast
JS-6ubnuoreka mist 3D
Tema 2.2. Spline wu | Co3maHue WHTEPAKTUBHOI TTpaKTHIECKOE
browser-6a3el 3D-1u3aiiHa | 3D cuensl B Spline 6 K-3 3a/aHKe
OKCHOPT W MHTErpauus [1K-4 YeTHBIN onpoc
Spline-ciieHs! B BEO-TIPOCKT
Paznes |11. OcHoBbl MosiesiupoBanusi B Blender: unrepdeiic 4 MHHCTPYMEHTBI
Tema 3.1. MogenupoBanue | OcBoeHue 6a30BbIX | 6 [1K-3 ITpakTnueckoe
B Blender MHCTPYMEHTOB I1K-4 3a]1aHne
TOJIUTOHAILHOTO YcTHbli onpoc

MOJICIIUPOBAHUS U padboTa C
PUMHUTHBAMH.
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IIpoexkTupoBanue u
MonenupoBanue B Blender
JIBYX  OOBEKTOB  pa3HOM
CJIO)KHOCTH (Hampumep, Kyo
U CTyJ) C HCIOJIb30BaHHEM
CTaHJIapTHBIX IPUMHUTHUBOB U

MoAU(PUKATOPOB
Tema 3.2. Blender: | Cozpanue  3D-cuensl ¢ 8 I1K-3 [TpakTryeckoe
MaTepHallbl U OCBEICHHE | OJHHM 00BEKTOM I1K-4 3aJjaHne
(Harpumep: JaIlKa, YeTHbIi onpoc

cMapTdoH, (remka, UKOHKa
NPUIIOKESHHUS UITH JIOTOTHUII B
00Bvéme), koropas Oyzer
UCTIOJIb30BAThCS KaK
BU3YQJIBHBIA  JJICMEHT B
NPE3CHTAllMd  MOOHJIBHOTO
NPUJIOKCHUS HITH BeO-caiTa.

Paznes |V. [IpoaBuHyTOE MOJCJIMPOBAHNE H TEKCTYPHPOBaHHUE

Tema 4.1. llpunnuns! | [Ipumenenune mnonyudeHHsix | 14 I1K-3 [TpakTHueckoe
ucnons3oBanus Three.js B | 3HaHUI I CcO3JaHuA I1K-4 3a1aHnC
BeOe paboTaroIIEro BeO->1eMeHTa YcTHBI onpoc
¢ 3D-monensto.

C MTOMOIIIBIO Three.js
BcTpanBanne B HTML-
CTpPaHUIbl OJHON M3 paHee
MOJATOTOBJICHHBIX MOJETEH,
HACTpOiika cleHbl (CBeT,
Kamepa) u  joOaBieHHE
0a30BOr0  B3aWMOJICUCTBUS
(MOBOPOT ~ MBIIIBIO WA
Tayem).

Pa3nes V. Buenpenue 3D B Web u moOusibHbIe HHTep(eiichl
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Tema 5.1. MuTepakTuBHble | Co3naHne HMHTEPAKTHBHBIX 6 T1IK-3 [TpakTrueckoe
3D-unTepdeiich cuen: unTepdeiicel u UX. IK-4 3a/1aHKe
[Ipumep: co3mamme  3D- YerHerit orpoc
Kapycelli TOBapa, BpallcHHE
monmemn 1o  drag&drop.
VYnpasnenue Kamepoi,
M0JIb30BATEIbCKHE
KOHTPOJIBL.
Tema  5.2. Be6  u | Keiicel BHenpenus 3D-cuen | 6 [1K-3 [TpakTueckoe
MOOMIBHBIA mu3aiin ¢ 3D | B BeG: NpHMep MHTEPHET- 11IK-4 3aJ[aHne
MarasuHa, npumep YCT§HH onpoc
amuTa
MOOHMIIBHOTO AR- =
o UTOTOBOTO
npuioxenus. OrpaHundeHus IpOeKTa
MOOUTIBHBIX Opay3epoB H
ornuunst B UX (cpaBHEeHHE
WebGL u Canvas).
Beinonnenue UTOTOBOT'O
MPOEKTa
.5 CamocrosiTesibHasi paboTa 00y4arOIIUXCH
Meroubt
dopmup A
. 1 GOpMBI
Bunpl camocTosiTensHOM yeMblIe
Tema yac. KOHTPOJIS
paboThI KOMIIETE
bopMHUpyeMbIX
HIUH .
KOMIIETEHITHH

Pa3nea 1. Beenenune B 3D-MoaenupoBanue A5 Be6a 1 MOOMJIbHBIX PUJIOKEHU I

Tema 1.1 BBenenuwe B
3D-rpaduky B nuzaitHe

N3yuenne JIEKIITMOHHOT'O
MaTepuaia 1o TemMe.
BoinonHeHne  TPEeHUPOBOUHBIX
3aJaHUN

4

I1K-3 Boinonnenune
[1K-4 IIPAKTUYECKOT O
3aJaHHS

YcTHBIN onpoc

3aJaHuN

Pa3nes |l. Texnosiorun 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcHoBbl | M3ydenue JIEKIIMOHHOTO | 6 IK-3 Brimonnenue
WebGL n Three.js MaTepuana 1mo Teme. [1K-4 MPAKTHIECKOTO
BrImosTHeHUE  TPEHUPOBOUYHBIX 3a/IaHus
3aJaHuNl YCTHBIN onpoc
Tema 2.2. Spline wu | M3ydenne JICKIIMOHHOTO | 6 IK-3 Brimonnenue
browser-6a3bl MaTepuana 1mo Teme. [K-4 MPAKTUIECKOTO
3D-nu3aiiHa BeImosTHeHHE  TPEHUPOBOUYHBIX 3aJIaHus
3aJaHuNl YcTHBIN onpoc
Pa3nea |11. OcHoBbl MogesupoBanus B Blender: untepdeiic 1 MHCTPYMEHTBI
Tema 3.1. | U3yuenue JEKIUOHHOTO | 6 IK-3 Brinonnenue
MopenupoBanue B | Marepuaia o TeMe. IIK-4 MPAKTUYECKOTO
Blender BreimonHeHue  TPEeHUPOBOUHBIX 3a/laHus
3aIaHuN YcTHBIN onpoc
Tema 3.2. Blender: | U3y4yenue JeKIIMOHHOTO | 8 I1K-3 Breinonnenune
MaTepHaIbl W | Marepuana 1o TemMe. IIK-4 MPAKTUYECKOTO
OCBEIICHHUE BrimonHeHue  TPEeHUPOBOUHBIX 3a/laHus

VYcTHbIN onpoc

Pasnea |V. IIpoaBuHyTOC MOJCJIMPOBAHNE H TEKCTYPHPOBaHHUE
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Tema 4.1. Tlpunnuns! | M3ydenne JIEKIIHOHHOTO | 12 TIK-3 Brmmonaenune
HUCIIONIB30BAHMUS MaTepuaa 1o TeMe. IIK-4 MPAKTUYECKOTO
Three.js B BeOe BoinonHeHne  TPEeHUPOBOUHBIX 3a/laHus
3a0aHuI YcTHBIN onpoc
Pa3znen V. Buenpenne 3D B Web u moOunibHbIe HHTEpdelichI
Tema 5.1. CO3I[aHI/Ie WHTEPAKTUBHBIX 6 T1IK-3 Brmmonnenune
NutepakTuBHbBIE cue: wuHTepdeiicet u  UX. 1IK-4 HPaKTHICCKOro
3D-unrepdeiics [Tpumep: CO3JIaHue 3D- 3a1aHus
Kapyceld ToBapa, BpalleHUE YCTHBII 01poc
MOJIeTTN 1o drag&drop.
VYnpasnenue Kamepoi,
M0JIb30BATEIBCKUE KOHTPOJIBI.
Tema 5.2. Be6 wu | Keiicel Baeapenuss 3D-cuen B| 6 [K-3 Boinonnenune
MOOWJIBHBIA JH3aifiH ¢ | BeO: IIpUMeED UHTEpHET- 1IK-4 HPaKTHICCKOTo
3D MarasuHa, npuMep SajaHus
MoOunpHOr0 AR-mpuoxeHus. yCTgaBIIIIfH(;ZpOC
OrpanuveHus MOOUIIBHBIX HTOFOBOLO
Opay3epoB u otinuums B UX poeKTa
(cpaBHenue WebGL u Canvas)
Brinosinenue HATOTOBOTO
MIPOCKTA.

6. ®OHJl OLEHOYHBIX CPEJICTB /I IIPOBEJEHUS TEKYIIEIO KOHTPOJIA
YCIHEBAEMOCTHU U MPOMEKYTOYHOIN ATTECTALIMA OBYYAIOILUXCS MO
JUCHUILIMHE (MOJIYJIIO)

@DOHJT OLIEHOYHBIX CPEACTB [UIsl TPOBENCHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MIPOMEXYTOUHOH arTecTanuu odydaromuxcs (nanee — ®OC) mo quctuminae «3D-MoxenupoBanue»
MIPEJICTaBJICH OTAETbHBIM JOKYMEHTOM U SIBIISIETCS 4aCThI0 paboyueil mporpaMMbl

7. IEPEYEHD 9CHOBHOI71 U JONOJIHUTEJBHOW YUEBHOM JINTEPATYPHI,
HEOBXOJIUMOM AJIs1 OCBOEHU S JUCIUIIJIAHBI (MOLY.JISI)

IleyaTHble n31anusd

1. I'papuueckuii auzaitH. CoBpeMeHHbIE KOHLENUUU: y4el. st By30B / OTB. pea. E.D.
ITaBnoBckas. - 2-e uzf, nepepad. u goim. - M.: FOpaiir, 2022. - 183 c.

2. Mionnep-Bpoxmann, Hosed) MoyabHbIe cHCTeMBI B TpadUuecKoM qu3aiiHe: ocoOue s
rpaduuecKux am3aitHepoB, THHorpados u odopmureneil BrictaBok / Mosed Mromrep-bpoxmans;
niep. ¢ Hemerr. JI. SIkyOcoHa. - 2-e m3a. - M3parenscTBo Crynuum Aptemus Jiebenesa: Mockga, 2024.
- 184c.: ni.

3. OmnomoBuna 0.B. IlpoektrpoBanue. /[n3zaifH-MBIIIICHHE KaK CIOCO0 pelIeHus 3a1ay:
yue6. nocobue / FO.B. Onnomosuna. - Yensounck: HOYBO MU uC, 2022. - 53c.: ui.

DJIEKTPOHHbIEe U31aHNusl (JIEKTPOHHBIE pecypchl)

1. Axkomo A.C. IMHTanMoHHOE MOJCIUpOBaHHME: y4EeOHHK W TPAKTHKyM Ui BY30B /
A.C. AkomnoB. — 2-e¢ u3na., nepepab. u gom. — Mocksa: IOpaiit, 2026. — 426 c. — Tekcr:
AIIEKTPOHHBIN /l OG6pa3oBarenpHas matdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/583403 (mara obpamenus: 19.05.2026).

2. TI'papuuecknii nau3aitH. COBpEeMEHHBIC KOHIICTIIIMH: y4€OHWUK JiT BY30B/ OTB. pE.
E.D. IlaBnoBckas. — 2-e¢ u3a., nepepad. u gom. — Mocksa: FOpaiit, 2026. — 119 c. — Tekcr:
AIICKTPOHHBIN /l OGpa3oBareapHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/586126 (nara obpamenus: 19.05.2026).
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3. Hudposeie TexHonornu B nusaitHe. Mcropus, Teopusi, MpakTUKa: YIeOHUK U MTPAKTUKYM
s By3oB / mon pen. A.H. JlaBpentreBa. — 3-e¢ m3a., ucp. u gon. — Mocksa: FOpaiit, 2026. —
215c. — Texkcr: anextponHsii // OOpaszoBarenbHas mmiarpopma HOpait [caiit]. — URL:
https://urait.ru/bcode/586108 (mxara obparienus: 19.05.2026).

8. MEPEYEHb PECYPCOB HH®OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU MHTEPHET», HEOBXO/JUMBbBIX /JId OCBOEHHUA JUCIUIIJIMHbI
MOAVYJIA)

Jl1 BBINOSIHEHUS 33JaHUI, IPETYCMOTPEHHBIX paboueil IporpaMMoOi UCIIOJIb3YIOTCA
pekomenioBanHbie MaTepHeT-caiiThl, DbC.

DnexmponHuvle 0OpazosameibHbie pecypcbl

— MuHuCTepcTBO Hayku W BbIcIIero  oOpaszoBanusi  Poccwiickoit ~ ®eneparmu:
https://minobrnauki.gov.ru/;

— ®enepanbubliii mopran «Poccuiickoe oopaszoBanuex: http://ro-edu.ru/;

— OGpasoBarensHas miathopma FOPAMT http://www.urait.ru

9. METOJAMYECKHME YKA3AHUSI JJS1 OBYYAIOIUXCSI IO OCBOEHMIO
JUCLUILIMHBI (MOLYJIST)

CamocTtosTenbHas paboTa BKIIOYaET MPOpabOTKy JEKIIMOHHOTO MaTepHala U BBIMOJTHEHHE
MPAKTUYECKUX U MPOEKTHBIX 33JJaHUN BHE ayTUTOpUH. B yacTHOCTH:!

— U3Y4YEHHUE TEOPETHMUECKOI0 MaTepuaja: YTEHUE PEKOMEHIOBAHHOM JIUTEPATypbl U
nokyMmenTanuu (crateu o WebGL, pykoBoactBa Blender, ypoku Spline), moAroroBka KOHCIIEKTOB
u pedepaToB 1o Teme. KOHTpoIb: OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI IO IPOYUTAHHBIM MaTepHaIaM.

— IPAKTUYECKHE JIOMAIIHWE 3a/aHus: BBINOJIHEHUWE 3aJaHUA  MOJEIIMPOBAHUS,
TeKCTypupoBaHus uin koaa Ha Three.js B nomaiinei cpene. KoHTpousb: npoBepka npemnojaBaTeieM
3arpy>KeHHbBIX (haiIoB MOJIEIEH/TPOEKTa U OLIEHKA UX COOTBETCTBUS T3.

- TECTUPOBAHUE IO MPONUACHHON TucHuIInHe. KOHTPOIb: pe3ynbTaTsl TECTOB.

- IPOEKTHas paboTa: MOJAr0TOBKAa UTOTOBOTO MUHHU-TIPOEKTA (HAIpUMeEp, IEMOHCTpALIHS
3D-anemeHTa Ha y4yeOHOM caiite, MOpTHOINO-ClIeHa) — OTYET U npe3eHTalus. KoHTposb: ycTHas
3aIKTa MPOEKTa U AEMOHCTpaIus paboTOCIOCOOHOCTH B Opaysepe.

Bce Buapl camMoOCTOATENBbHOM pabOTHl MPOBEPAIOTCS IperojaBaTesieM 4Yepe3 OTYETHI,
Mpe3eHTAllMM, BBHIIIOJHEHHbIE 3aJaHUsl M TeCThl, oOecreuynBasi COOTBETCTBHE 3asBJICHHBIM
KOMIIETEHIIUSM.

CamocTtosTenbHas paboTa 3aKiI04YaeTcs B M3YUYEHHUU OTAEIBHBIX TEM Kypca IO 3aJaHHUI0
IpernoiaBaTesis 0 PeKOMEHAyeMoil UM y4eOHOH JiuTepaType, B MOJATOTOBKE K PEIIEHHUI0 3a7a4 U
pa3paboTke mnpoekToB. CamocTosTeNnpHasi NpakTUyeckas paboTa OLIEHUBAETCS IPEINoJiaBaTesIeM
W/WIIN CTyJIEHTaMU B JTUAJIOTOBOM pexuMe. Takast TEXHOJIOTUSI 00ydeHUs! CIOCOOCTBYET pa3BUTHUIO
KOMMYHHMKaTUBHOCTH, yMEHUH BECTU IUCKYCCHIO U CTPOUTH JUAJIOT, apTyMEHTHUPOBATh U OTCTauBaTh
CBOIO MO3UIINIO, aHATTU3UPOBATh yUeOHBI MaTepuall.

Tematuka mpakTHYECKHMX M  CAMOCTOSATEIbHBIX paboT uMeeT MpodeccuoHaIbHO-
OpPUEHTUPOBAHHBIA XapaKTEp U HEMOCPEACTBEHHYIO CBSI3b PACCMATPUBAEMBIX BOIIPOCOB C Balled
poeCCHOHAIBHON JESTENHHOCTHIO.

B u3yueHun Kkypca HCHONB3YIOTCS MHTEPAKTHBHbIE OOy4arollde METOJIbl: pa3BUBArOILEH
KOOTepaluy, METOJ] IPOEKTOB, KOTOPBIE MO3BOJISAIOT (POPMHUPOBATH HABBIKM COBMECTHOM (TapHOW U
KOMaHJHOW) paboThl (COCTaBIEHHE aJrOPUTMOB, IMPOEKTUPOBAHHE NPOTPAMMHBIX PELICHUH,
pa3paboTKa U OTJIaJKa MPOrpamMM), a TAKXKE CTPOUTH TPOPECCHOHATIBHYIO PeYb, JIETIOBOE OOIICHHE.

OnenuBanue Bameil paGoThl Ha 3aHATHAX OpPraHU30BaHO 1) B ¢opMe TEKyIIEro KOHTPOISA
yCIEBaeMOCTH, B paMKaX KOTOPOT'O BbI PEIINTE MHOXKECTBO 3a]1a4 BO3pacTaoIIel CI0KHOCTH; 2) JUIs
IIPOBEJEHUS TMPOMEXYTOYHOW AaTTECTAlluM OPraHHW30BAHO KOHTPOJBHOE TECTHUPOBAaHUE U
BBITIOJTHEHUE MPOEKTA.

B nmoaroroBke caMocTOATENbHOM pabOTHI PEToaaBaTeb:

e yuuT paboTarh C yuyeOHHWKAMHU, TEXHUYECKOH JTUTEepaTypoil (B TOM 4YMCIIE Ha AHTIHICKOM


http://ro-edu.ru/
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SI3BIKE), CTICIIUATM3NPOBAHHBIMH BEO-pecypcamMmu

® pa3BUBaeT HAaBBIKM CAMOCTOSITENIbHOM MOCTAHOBKM 3aJa4 U BBIIOJHEHUS BCEX D3TalloB
pa3paboTKH MPOrPaMMHOTO PEIICHUS;

® OpraHM3yeT TEeKyIIue KOHCYIbTALUH;

® 3HAKOMHUT ¢ cUCTeMOH (popM 1 MeTOZI0B 00yueHus1, IpohecCHOHATLHOM Opranu3anue Tpyza,
KPUTEPHUSIMH OLICHKU €€ KauyeCTBa;

® OpraHu3yeT pa3bsICHEHUS TOMALIHMX 33/1aHUH (B 4achl NPAKTUYECKUX 3aHITUH);

® KOHCYJBTHUPYET [0 CAMOCTOSITEIILHBIM TBOPYECKHM MPOEKTAM YUaIHXCS;

® KOHCYJBTHPYET IPH MOJArOTOBKE K HAYYHOW KOH(EpEeHINH, HAMMCAHUN HAyYHOW CTAaThH, U
MOITOTOBKE €€ K Me4YaTy B COOPHUKE CTYACHUECKUX padoT;

BwMmecte ¢ TeMm mpenogaBarenb OpraHU3yeT CUCTEMHBIH KOHTPOJIb BBIIOJIHEHUS CTYJCHTaMHU
rpaduka caMOCTOSITENIbHOM pabOThl; TPOBOAUT aHAJIU3 U JAET OLIEHKY paboThl CTYIEHTOB B XOJI€
CaMOCTOSITENTbHON PaOOTHI.

Pesynbratel cBoeld pabOThl BBl MOXKETE OTCIEAUTH B JUYHOM KaOWMHETE SJIEKTPOHHO-
UH(POPMAIIMOHHOW CHCTEMBI (BEO-TIOpTal HHCTHTYTA)

10. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOI'MH, WCHOJIB3YEMBIX ITPHU
OCYHWECTBJEHUU OBPA3OBATEJBHOI'O IIPOLHECCA 110 JUCHUMIIJIMHE
MOAVYJIIO), BKJ/IIKOYASA TIIEPEYEHb TTPOTPAMMHOI'O OBECIIEYEHMNSA,
COBPEMEHHbBIX MPO®ECCUOHAJIBHBIX BA3 JAHHbBIX 1 TH®OPMAILIUOHHBIX
CITPABOYHBIX CUCTEM
Ilepeuens ungpopmayuonnvix mexnonozuii:

[Tnardopma s npesenraruii Microsoft powerpoint;

TexcToBbIi U TaOMMYHEIH penakTop Microsoft Word;

[Mopran uncturyta http://portal.midis.info
Ilepeuens npozpammmnozo obecneuenusn:

1C: Ipeanpustue. KOMIUTEKT Is BBICIINX U CpeAHUX yueOHbIX 3aBeaeHwuii (1C — 8985755)

burpuxkc 24

SAnnexc Opayzep

Antusupyc «Kacnepckuiiy (Kaspersky Endpoint Security)

ZBrush 2021 FL

Blender
Cogepemennuvie npogheccuonanvhule 6azpl OGHHBLIX U UHPOPMAYUOHHBIE CHPAGOYUHBIE CUCHEMDbL

«["apaHT a3po»

Koncynpsrantllntoc.

Caenenns 00 3JIeKTPOHHO-0MOIMOTEYHOM cHCTeMe

Ne OcHOBHBIE CBeJIeHUS 00 ANEKTPOHHO-OUOINOTEYHON crcTeMe Kparkas
/1 XapPAKTEPUCTHKA
1. |HaumeHoBaHue 3JIEKTPOHHO-0MOIMOTEUHON cucreMsl, | OOpa3zoBaTesbHas

NPEACTABIAIONICH  BO3MOXKHOCT  KPYIJIOCYTO4HOro  jwmc-|miatdopma FOPAUT
TAHIIMOHHOTO  WHAMBHAYAJIBHOTO  JOCTyma Jas  Kaxjgoro |http://www.urait.ru
oOyuJaromierocsi u3 Jt000W TOYKH, B KOTOPOH MMEETCS JOCTYI K
cetu MHTepHeT, anpec B cetu MIHTEpHET

11. MATEPHAJIbHO-TEXHUYECKASI  BA3A, HEOBXOJUMAS  JUISA
OCYIIECTBJEHHMS OBPA3OBATEJBHOIO TIPOIIECCA IO JAUCIHUIJIAHE
(MOJIY.JTIO)

Ne HaumenoBanue [Tepeuenb MaTepUaIbHOTO OCHAIIIEHUS, 000PYI0BaHUS
10/ | 060pyIOBaHHBIX YUeOHBIX Y TEXHUYECKHX CPEICTB O0yUCHHUS
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ayAUTOPUH, ayTUTOPUI JIJIs1
MPAKTUYECKUX 3aHATUHN

Jlaboparopus pazpaboTku
BeO-miprtoxeHuit Ne 329

(JTaboparopwust mist
MPOBEIICHUS 3aHATUN BCEX
BHJIOB, TPYNIIOBBIX U
WHIUBUTYAJIbHBIX
KOHCYJIbTAI[UH, TEKYILIETO

Komnerorep

[1na3menHas manenb

CroJ1bl KOMIIBIOTEPHBIE
Crynbs

Cron npenojaBarens

Cryn npenogaBatens

Jlocka MarHUTHO-MapKepHast
Jlocka niis oObsBICHUN

KOHTPOJIS U ABTOMaTH3UpOBaHHBIE  paboune  MecTa  O0ecIedeHBI
IPOMEKYTOUHOM JOCTYTIOM B 3JEKTPOHHYIO nH(}OpPMALIMOHHO-
aTTeCTallUN) 00pa3oBaTeNbHYIO cpeny MU IuC, BBIXOJ0M B
MH(OPMAIMOHHO-KOMMYHHKAIIMOHHYIO ceTh «/HTepHeT.
bubnmnorexa. ABTOMaTH3UPOBAaHHEIC paboure MecTa OUOIHOTEKaApei

YuransHbeii 3a1 Ne 122

ABTOMaTH3UpOBaHHbIE paboune MecTa JUIsl YuTaTesei
[IpunTep

Ckanep

Cremiaxu 1751 KHUT

Kadenpa

BricTaBOYHBIN cTEIaXK

Karanoxusriii mkad

[Tocamounble MecTa (CTOJIBI M CTYJbS AJI1 CaMOCTOATEIbHOU
paboThl)

Crenn uHGOPMALMOHHBIN

Ycnosusa quig mun ¢ OB3:

ABTOMaTH3UpOBaHHOE pabouee MecTo Juist aul ¢ OB3

JInnza Openens

CreuunanbHasi mapTa JUuis JHI C HapyLIEHUSMU OIOPHO-
JIBUTATENILHOTO amnmapara

KnaBuarypa ¢ Hanecenuem mpudta bpaiins

KomnbroTep ¢ mporpaMMHbIM oOecrieueHreM ais i ¢ OB3
CBeToBbIe Masikil Ha JBEPSIX OMOIMOTEKH

TaxkTuabHBIE YKa3aTeNIN HANPaBJIEHUs IBUKESHUS
TaxkTunbHbIE YKa3aTeNu BbIX0/1a U3 TOMEIEHUS
KoHnTpacTHOE Bbl€TIEHHE NPOEMOB BXOAOB U BBIXOJIOB W3
MTOMEIICHUS

Tabnuuka ¢ HaMMEHOBaHMEM OMOJIMOTEKH, BBITOJHEHHAS
upudrom bpaitns

ABTOMaTH3UpOBaHHbIE ~ paboune  MecTa  OOecIedeHBI
JOCTYTIOM B 3JIEKTPOHHYIO nH(}OPMALIMOHHO-
00pa3oBaTeNbHYIO cpeny MU InC, BBIXOZ0M B

MH(OPMaIIMOHHO-KOMMYHHUKAIIMOHHYIO ceTh «IHTepHEeTY.




