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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 cdopMHpOBaTH TEXHHUYECKHE YMEHHs: paboTa ¢ OCHOBHBIMH mporpammamu (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
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3. MECTO IMCHUILUIMHBI (MOJYJIsSI) B CTPYKTYPE OBPA3OBATEJBLHOM
IMPOI'PAMMBbI

Yuebnas muctumuinaa «3D-MonennpoBaHe» OTHOCUTCS TUCIIMILIMHAM 00s13aTeIbHON YacTH
yu4eOHOTrO TIUIaHa OCHOBHOW Mpo(ecCHOHANBbHOW 00pa30BaTENbHONW MPOrpaMMbl  BBICIIETO
oOpa3oBanus mo HampasieHuto nmoarotoBku 54.03.01 [IuzaitH, HanpaBieHHOCTh (poduiis) Beb-
IH3aifH 1 MOOMIIbHAS pa3paboTKa.

4. OBBEM JUCHUIIJIMHBI (MOAYJISAA) B 3BAYETHBIX EJUHUIIAX C YKA3ZAHUEM
KOJNYECTBA AKAJEMHUYECKHUX YACOB, BBIJ/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOHIEI'OCA C IPEINOJABATEJIEM (IIO BUIAM YYEBHbBIX
3AHATHUN) U HA CAMOCTOSTEJBHYIO PABOTY OBYUAIOIINUXCS

OO6mas TpyaoeMKOCTh (00bEeM) IHUCHMIUIMHBI COCTAaBISET 2 3a4ETHBIX EIUHUIl, (2
aKaJeMruecKux vaca. Jlucuumiraa u3ydaercs 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 2 2
OO61as TpyA0eMKOCTb, Yac. 12 72
AyIUTOpHBIE 3aHATHS, Yac. 30 30

Jlekuuu, yac. 14 14

[TpakTHyeckue 3aHsATHsI, Yac. 16 16
CamocrosiTenpHas padbora 42 42
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: APl mns pennmepunra uHtepaktuBHOM 3D-rpadmku B Opayszepe. TpéxmepHas
oubnuoteka Three.js: nérkas kpocc-Opay3epHas JS-Oubnmoreka mis 3D.

Tema 2.2. Spline u browser-6azvt 3D-0u3zatina.
O630p Spline: ounaitH-wHCTpyMEHT s uHTepakTHBHOTO 3D. Pabora c oOmauynbpIMuU

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.

Pa3nen V. [IpoaBuHyTOE MOIeIMPOBAHHE H TEKCTYPHPOBaHHE

Tema 4.1. Ilpunyunwvt ucnonvzosanus Three.js 6 eebe.

Ocgemienue, TeHu, anumaruu (AnimationMixer). Pabora ¢ TekcTypamu U MaTepUalIbHBIMU
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: uHTepdeiicet u 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. OrpaHuyeHus MOOMIbHBIX Opay3epoB M orminuuss B UX (cpaBHeHue 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 YIIPaBJICHUEM (BpalllEHUE, MACIITa0).

5.2. TeMaTU4eCKHil MJIaH

KonngectBo yacoB
. U3 HUX
=
3 - M3 HUX
S| E o
:5 A 7 g
Howmepa u HanmeHOBaHUE pa3/ieioB U TeEM = S = = =z =
’ ’ | Es| 85| 5 |¢8¢
S| 25| ES| B |26
w | b &l K& 5 £z
1NN
o | S £
o | © =
6 cemecTp
Pa3nea 1. Beenenne B 3D-MonenupoBanue 1715 Be0a 1 MOOMJIbHBIX NPHJIOKEHHU I
Tema 1.1 Beaenue B 3D-rpaduky B nu3aiine 6 4 2 2 )
Hroro pazgea 1 6 4 2 2 -
Pa3nes |l. Texnosiorun 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcnoBsl WebGL u Three.js 6 4 2 2 -
Tema 2.2. Spline u browser-6a3b1 3D-au3aiina 10 6 4 2 2
Hroro pazgea Il 16 10 6 4 2
Pazgen I11. OcHoBbl MoesinpoBaHus B Blender: nnrepgeiic 1 HHCTPYMEHTbI
Tema 3.1. MogenupoBanue B Blender 10 6 4 2 2
Tema 3.2. Blender: maTepuaiibl 1 OCBEIICHHE 8 4 4 2 2




Uroro pasaen |11 (18] 10 | 8 | 4 | 4
Paznen |V. [IpoaBuHyTOE MOIEJIMPOBAHNE H TEKCTYPHPOBaHUE
Tema 4.1. Ilpunnumns! ucronb3oBanus Three.js B BeOe 22 12 10 4 6
Hroro paznen IV 22 12 10 4 6
Pa3nen V. Buenpenne 3D B Web u moousibHbie mHTEpPdeichl
Tewma 5.1. UaTepaktuBHble 3D-HHTEpPEHCHI 6 4 2 - 2
Tema 5.2. Be6 1 MOOWMIIBHEIH nu3aiin ¢ 3D 4 2 2 - 2
Hroro paznen IV 10 6 4 - 4
Bcero mo aucuuminge 12 42 30 14 16
.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 TMOHATHS  (BEpIIMHBI, | 2 IK-3
3D-rpauky B au3aitHe pE€Opa, MOIUTOHBI, HOPMAJIU), 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 2 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-6a3b1 | O630p Spline: oHJIAHH-UHCTPYMEHT | 2 IK-3
3D-nu3aiiHa nns mETepakTHBHOrO 3D. Padota ¢ [IK-4

o0naunbIMH 3D-clieHaMu, SKCIIOPT 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 MOJIUTOHATBHOTO
MOJICIIMPOBAHUS: SKCTPYAHPOBAHNE,
nodtunr, orubanue (bevelling),
CKYJIBIITHHT. MoudukaTopbl
(Subdivision Surface, Mirror u ap.).
PaGota c reomerpueii: cosnaHue
CETKH IOJIUTOHOB.

2

I1K-3
[1K-4

Tewma 3.2. Blender: maTepuanst u

OCBCIIICHUC

Co3nanue Hu peIaKTUPOBAHUE

MarepuanoB (y3ibl, TekcTypsl, UV-

I1K-3
[1K-4
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pa3Béptka). Hactpoiika nCTOUHUKOB

ceera u pengepunra (Eevee,
Cycles). Onrumuzanuu MoJeIeH
s Web.

Paznen V. [IpoaBunyTOEe MoieiupoBaHue u TekcTypupoBaHue (Substance Painter)
Tema 4.1. [Ipunuune! | OcBelienue,  TEHU,  aHuMauuu | 4 IK-3
ucnonb3oBanus Three.js B BeOe | (AnimationMixer). Pabota c [1IK-4

TEKCTypaMH H  MaTepHaJbHBIMU
cBoiictBamu. MHTerpauus mozaenein
B CIEHY: IO3UIHOHUPOBAHUE,
KOJUTaiepsl, raycasting (oo6paboTka
KJIUKOB).
4. IlIpakTHYecKHe 3aHATHS
®opmu- |MeToasl U GOpMBI
Tema Copnepxanue yac, | PYMPIC KOHTPOIIA
Komre- | (OpMHUPYEMBIX
TEHIIUU KOMIIETSHIINA
Pa3nea |l. Texnosnoruu 3D B Web: Three.js, WebGL u Spline
Tema 2.2. Spline wu | Co3ganue MHTEPAKTUBHOU TTpakTHyeckoe
browser-6a3el 3D-u3aiiHa | 3D cuensl B Spline [K-3 3aj1aHKe
OKCHopT W MHTErpauus 2 [IK-4 YcTHBII onpoc
Spline-ciieHs! B BEO-IIPOEKT
Paznea I11. OcHoBbl MostesinpoBanusi B Blender: nnrepdgeiic 1 HHCTPYMEHTBI
Tema 3.1. MogenupoBanue | OcBoeHue 0a30BbIX | 2 I1K-3 [TpakTueckoe
B Blender UHCTPYMEHTOB 1IK-4 3aanue
TOJIUTOHAILHOTO YcTHbli onpoc
MOJICIMPOBaHus U paboTa ¢
MPUMHUTHBAMH.
IIpoexTupoBanue u
MozaenupoBanue B Blender
IBYyX  OOBEKTOB  pa3HOM
CJIOHOCTH (Hampumep, Kyo
U CTYJd) C MCIOJB30BaHHEM
CTaHJAPTHBIX IPUMHUTHBOB U
MOJIU(PUKATOPOB
Tema 3.2. Blender: | Co3nanne  3D-cuienst ¢ | 2 I1K-3 [MpakTyeckoe
MaTepuajbl U OCBEILICHUE OJHUM 00BEKTOM [K-4 3aJ1aHUC
(Hanpumep: Jamka, Yernbiit onpoc
cmaptdoH, (ienika, UKOHKa
NPUIIOKEHHUS UIIH JIOTOTHUII B
0o0béMe), KoTopas Oyxer
UCTIOJIb30BATHCS Kak
BU3YAJIBHBIH  JJEMEHT B
Mpe3eHTAllMd  MOOUIILHOTO
MIPUIIOXKEHUS WK BeO-caiTa.
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Pa3nen |V. [IpoaBuHyTOE MO/IETUPOBAHUE H TEKCTY

upoBanue (Substance Painter)

Tema 4.4. IlpuHiumnet
ucrnonb3oBanus Three.js B

Bebe

[Ipumenenue
3HAHUU

MOJTYYCHHBIX
g cO3JaHus
paboTaroriero Beo-3JeMeHTa
¢ 3D-monensro.
C ITOMOIIILIO
BCTpaWBaHWE B

Three.js
HTML-
CTpPaHULbl OJHOM U3 paHee
MMOATOTOBIICHHBIX MOJCTICH,

2

I1K-3
[1IK-4

[IpakTrueckoe
3aJlaHue
YcrHblii onpoc

HacTpolKa cLeHbl (CBeT,
Kamepa) u  Jo0aBieHUE
0a30BOro B3auMoJeHcTBUSA
(MOBOPOT ~ MBILIBIO WU
Tayem).
Pa3nes V. Buenpenue 3D B Web u moOuiIbHbIe HHTep(eiichl
Tema 5.1. MHTepakTuBHbIC | Co3nanme MHTEPAKTHBHBIX 2 T1K-3 [IpakTueckoe
3D-unTepeiichl cuen: untepdeiicsl u UX. IIK-4 3a/IaHue
[Ipumep: cosmanue 3D- YCTHBIH 01poc
Kapyceiu TOBapa, BpallcHUE
monmemn 1o drag&drop.
VYnpasienue KaMepoHu,
10JIb30BATEIbCKUE
KOHTPOJIBI.
Tema  5.2. Be6  u | Keiicsl BHenpenus 3D-cuen | 2 I1K-3 [IpakTnueckoe
MOOWIBHBINA Au3aiiH ¢ 3D | B BeO: mpumep HHTEpHET- 1IK-4 3ajaHue
MarasuHa, npuMep yCTéﬁ’m onpoc
ammTa
MOOUIIBHOTO AR- i
o UTOTOBOTO
npuioxkeHus. OrpaHu4eHus
pHIIONXE PaHIae MIPOEKTa
MOOUJIBHBIX Opay3epoB H
ornuunst B UX (cpaBHEeHHE
WebGL u Canvas).
Brmonnenue UTOTOBOTO
IIPOEKTa
5.5 CamocTosiTesibHasA padoTa 00y4yaromuxcst
Meronsl
dopmup A
. 1 GOpMBI
Bunel camocTosTenbHON yeMble
Tema yac. KOHTPOJISI
paboThI KOMIIETE
bopMHUpyeMbIX
HIUU .
KOMIIETeHIINH

Paspnen 1. Beenenne B 3D-monenupoBanue Ajst Be0a 1 MOOMJIBHBIX NPHJI0KEHH I

Tema 1.1 BBenenue B
3D-rpaduky B nuzaiine

N3yuenne
Marepuaa 1o TeMe.
BrinosiHeHUE  TPEHUPOBOYHBIX
3aJaHuNl

JIEKIIMOHHOT'O

4

IK-3
[1K-4

Bremonnenue
MPAKTUYECKOTO
3aJlaHus
YcTHBIN onpoc

Pasnen 1. Texnosorun 3D B Web: Three.js, WebGL u Spline
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Tema 2.1. OcHoBbl | M3ydenne JIEKIIMOHHOTO 4 TIK-3 Brmmonaenune
WebGL u Three.js MaTepuaa 1o TeMe. [1IK-4 MPAKTUYECKOTO
BrimonHeHne  TPEHUPOBOYHBIX 3a1aHUS
3aJaHul YcTHBIN Onpoc
Tema 2.2. Spline wu | U3yuenue JEKIUOHHOTO | 6 IK-3 Brinonnenue
browser-6a3nl Marepuaia 1no Teme. [1K-4 MPaKTUYECKOTO
3D-u3aiina Brinonnenue  TPeHUPOBOUHBIX 3a7aHUs
3aJaHuN YcTHbIit onpoc
Pa3nea |1l. OcnoBbl MogenupoBanus B Blender: unTepdgeiic 1 MHHCTPYMEHTBI
Tema 3.1. | Usyuenue JIEKIIUOHHOT'O 6 TIK-3 Brmmoninenue
MozenupoBanue B | MaTepuaia 1o TeMe. [1K-4 MPAKTUYECKOTO
Blender BrimonHeHne  TPEHUPOBOYHBIX 3a1aHUS
3aJaHuNl YcTHBIN Onpoc
Tema 3.2. Blender: | U3y4enue JIEKIIUOHHOT'O 4 TIK-3 Brmmosinenue
MaTepuabl W | Marepuaia 1o TeMe. [1K-4 MPAKTUYECKOTO
OCBEIICHHE BrimonnHeHHE  TPEHUPOBOYHBIX 3a1aHUS
3aIaHui YcTHBIN onpoc

Pazjnen |V. IIpoagBuHyTOE MOIEIMPOBAHH

€ M TEKCTYPHPOBaHHE

Tema 4.1. Ilpunnunst
UCIIOJIb30BaHUS
Three.js B BeOe

N3yuenne JIEKIITMOHHOI'O
MaTepuaia 1o TeMe.
BbinonHeHne  TpEeHUPOBOUHBIX
3a1aHuN

12

[1K-3
[1K-4

Brinosinenue
MIPaKTUYECKOIO
3aJaHus
Y CTHBIN OIpoc

Pa3nes V. Buenpenue 3D B Web u moOuiibHbIe HHTep(elichl

(cpaBHenue WebGL u Canvas)
Brmomaenune HUTOT'OBOT'O

IIPOEKTA.

Tema 5.1. Co3nanue UHTEPAKTUBHBIX 4 I1K-3 Bremonuenue
NutepakTuBHBIE cued: wuHTepdeiicet u  UX. [K-4 NPaKTUICCKOTO
3D-unTepdeiics [Ipumep: CO37aHNe 3D- 3alaHus
Kapyceld TOBapa, BpallcHUE YCTHBIH ompoc
MOJIeNN o drag&drop.
VYnpasnenue Kamepou,
M10JIb30BATEIBCKUE KOHTPOJIBI.
Tema 5.2. Be6 wu | Keiicel BHeapenus 3D-cueH B | 2 I1K-3 Boinonnenue
MOOWIBHBIA Ju3aiiH ¢ | BeO: puMep UHTEPHET- 1IK-4 HIPaKTHIECKOro
3D MarasuHa, npumep safaHui
MoOmIbHOr0 AR-mpunoxeHus. YCngzIH(;l;poc
OrpanudeHust MOOUIIBHBIX HTOIOBOIO
OpaysepoB u otiauuusi B UX mpoeKTa

6. ®OHJI OLIEHOYHBIX CPEJICTB JJIsl IPOBEJAEHUS TEKYILEIO KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOUYHONH ATTECTALMHM OBYYAIOIIMXCS IO
JUCHUILIMHE (MOJIYJIIO)

®DOoH/T OIEHOYHBIX CPEIACTB JUIsl TPOBEICHUS TEKYIIEro KOHTPOJISA YCIEBAeMOCTH U
MPOMEXKYTOUHOH arTecTanmu oOyuatonuxcs (aanee — ®OC) no gucuumnuHe «3D-MonenupoBaHue)

mpeaACTaBJICH OTACIIBHBIM JOKYMCHTOM U ABJIACTCA YaCThIO pa60qe171 ImporpaMMabl
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7. IEPEYEHb OCHOBHOIl M JONOJHUTEJIbHOI YYEBHOW JIMTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIHUATITAHBI (MOY.JIST)

IMeyaTHble U3TaAHUA

1. I'padpuueckuit nuzaitH. CoBpeMEeHHBIC KOHIEMIMM: y4eO. s By30B / oTB. pen. E.D.
[TaBnoBckas. - 2-e uzg, nepepad. u goim. - M.: KOpaiir, 2022. - 183 c.

2. Mionnep-bpokmann, Mosed MoynbHble CHCTEMBI B IpadUuecKoM AM3aiiHe: 1ocobue s
rpadHuecKuX aM3aiiHepoB, THIOrpadoB 1 odopmuTelnei BricTaBok / Mosed Mromiep-Bpokmans;
niep. ¢ Hemerr. JI. SIkyOcona. - 2-e u3z. - U3narensctBo Ctyaum Apremus Jledenera: Mocksa, 2024.
- 184c.: ni.

3. Onnomoruna 1O.B. IIpoektupoBanue. J(u3aiiH-MbIILIEHHE KaK CIIOCO0 pEIeHUs 3a/ay:
yueb. mocobue / F0.B. Ognomosuna. - Yensounck: YOYBO MU/uC, 2022. - 53c¢.: .

DJIEKTPOHHbIE U3aHUs (3JIeKTPOHHBIE pecypchbl)

1. Axono A.C.IMHTalMOHHOE MOJECIMPOBaHKME: YYEOHHK W TMPAKTUKyM JJisi BY30B /
A.C. AkomnoB. — 2-¢ u3na., nepepad. m gom. — Mocksa: IOpaiit, 2026. — 426 c. — Tekcr:
3J€KTPOHHBIN /1 O6pazoBarenbHast mwiatopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/583403 (nata oopamenus: 19.05.2026).

2. I'paduueckuit nuzaiiH. CoBpeMEHHbIC KOHLCHIIMH: YYEOHUK Ui BY30B/ OTB. pEll.
E.D. IlaBnoBckas. — 2-e¢ m3a., nepepad. u gom. — Mocksa: FOpaiit, 2026. — 119 c. — Tekcr:
3JE€KTPOHHBIN /1 O6pazoBarenbHast mwiatopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/586126 (mnara obpamenus: 19.05.2026).

3. lludposbie TexHOMOTHH B Iu3aiiHe. McTopusi, TeOpHsi, MPAKTUKA: YICOHUK U MPAKTHKYM
st By3oB / mon pen. A.H. JlaBpentheBa. — 3-e¢ m3a., uchp. u gon. — Mocksa: IOpaiit, 2026. —
215c. — Teker: osnexTpoHHbI // OOpasoBarenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/586108 (mara obpamenus: 19.05.2026).

8. TIEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJEKOMMYHHUKALIMOHHOM
CETH «AHTEPHET», HEOBXOJIUMBIX JJS1 OCBOEHWS JWCHUILIAHBI
(MOJYJIST)

JI71s1 BBIMIOSTHEHUS 3a/IaHHM, PEyCMOTPEHHBIX paboyeit TporpaMMoi UCTIONB3YIOTCS
pexomeHnnoBanHble HTEpHET-CaiiThl, ObC.

DnekmponHvle 06pazosamenvHvie pecypcbl

— MunucrepcTBO  HaykM M Bblcmiero  obpasoBanus  Poccuiickoit  Denepanuu:
https://minobrnauki.gov.ru/;

— Oenepanbubiii moptan «Poccuiickoe odpaszoBanuey: hitp://ro-edu.ru/;

— Hudopmanmonnsiit cepsuc Microsoft mis paspabortunkoB // [DnekTpoHHBIH pecypc]:
https://msdn.microsoft.com/ru-ru/default.aspx.

— O6pasoparensHas miardopma FOPAUT http://www.urait.ru

9. METOJMYECKHME YKA3AHUSI IS OBYYAIOLIUXCSI MO OCBOEHMIO
TUCIHUATLITAHBI (MOYJIsT)

CamocTtosTenbHas paboTa BKJIIOYaeT IpOopadOTKy JIEKIMOHHOTO MaTepuaja U BBINOJIHEHUE
MPaKTUYECKUX U MPOEKTHBIX 33/laHUl BHE ayAuTOpuu. B yactHOCTH:

- M3yYEHUE TEOPETUUYECKOr0 Marepuaja: YTeHHE PEKOMEHIOBAHHOW JUTepaTyphl U
nokymeHTaruu (ctateu mo WebGL, pykoBoacTsa Blender, ypoku Spline), moaroroBka KOHCIIEKTOB
u pedeparoB no Teme. KOHTpoIb: OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI MO MPOYUTAHHBIM MaTepUaIaM.

— MpaKTUYECKHE JOMAIllHME 3a/laHusl: BBINOJIHEHUE 3aJaHUil  MOJEIMPOBAHMUS,
TeKkcTypupoBanus v koaa Ha Three.js B momarnineii cpene. KoHTpoib: mpoBepka mpenoiaBaTeieM
3arpy>KeHHBIX (halIoB MOJIEICH/TPOCKTa U OIIEHKA UX COOTBETCTBUS T3.

- TECTUPOBAHUE O MPOUAECHHON JuCHUIUIMHE. KOHTPOIb: pe3yabTaThl TECTOB.



http://ro-edu.ru/
http://www.exponenta.ru/
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- poeKTHas paboTa: MOAr0TOBKa HTOIOBOTO MUHHU-TIPOEKTA (HAIIPUMEp, IEMOHCTPAIUs
3D-anemenTa Ha yueOHOM caiiTe, mopT(doIno-ClieHa) — OTYET U npe3eHTanus. KoHTpoms: ycTHas
3aIUTa MPOEKTa U JEMOHCTpAIus paboToCIoCOOHOCTH B Opaysepe.

Bce Buabl caMocTosITENbHONH pabOThl MPOBEPSIIOTCS MpernojaBaTesieM uYepe3 OTYETHI,
MPE3CHTAIlM, BBIOJHEHHBIE 3aJaHUsl M TeCThl, oOO0ecleYnBas COOTBETCTBUE 3asBICHHBIM
KOMITETEHITUSIM.

CamocrosTenbHas paboTa 3aKIIOYAeTCs B M3YYEHUH OTACIBHBIX TEM Kypca MO 33JaHHIO
npernojaBaTesis M0 peKOMEHyeMOoil UM y4yeOHOH JuTepaType, B MOArOTOBKE K PEIICHUIO 33734 U
pa3paboTtke mpoekToB. CaMocTosTeNnbHass NpaKkTU4ecKas paboTa OIEHMBAETCS IpenojaBaTeieM
W/WJM CTYJIEHTaMH B JHAJIOTOBOM pekuMe. Takas TeXHOJOTusi 00y4eHHs CIIOCOOCTBYET pa3BUTHIO
KOMMYHHUKAaTHBHOCTH, YMEHUH BECTH TUCKYCCHIO U CTPOUTD TUAJIOT, apIYMEHTHPOBATh M OTCTAUBATh
CBOIO MO3UIINIO, aHATU3UPOBATH YUEOHBIN MaTepHall.

TemaTka TPAKTUYECKHMX UM  CaMOCTOSTENBHBIX pabOT uMeeT MNpodhecCHOHATBHO-
OpPUEHTHUPOBAHHBINA XapaKTep U HEMOCPEACTBEHHYIO CBS3b PacCMaTPUBAEMBIX BOIPOCOB C Ballei
poecCHOHATEHOM JIEATEIIEHOCTBIO.

B u3ydeHun Kypca MCHONB3YIOTCS HHTEPAKTHBHBIE OOydYarollne METOJbI: pa3BHUBAOIIEH
KOOIIEPALMH, METOJI TPOEKTOB, KOTOPBIE TO3BOJISIOT (JOPMHUPOBATH HABBIKM COBMECTHOW (TTApHOU U
KOMaHAHON) paboThl (COCTaBICHHE AaITOPUTMOB, NPOEKTUPOBAHHE MPOTPAMMHBIX PEIICHUH,
pa3paboTKa M OTJIaJKa MPOrpamMMm), a TAKKE CTPOUTH MPOPECCHOHATBHYIO PEUb, JIEIOBOE OOIICHHE.

OuenuBanue Bareit paboThl Ha 3aHATHSX OpraHu3oBaHo 1) B opme TeKyliero KOHTPOJIS
YCIIEBaEMOCTH, B paMKaxX KOTOPOTO BBl PEIIMTE MHOKECTBO 33]1a4 BO3PACTAIOLIEH CIIOKHOCTH; 2) IS
MPOBEJCHUSI TMPOMEXKYTOYHOW aTTecTalldd OPraHW30BaHO KOHTPOJIBHOE TECTHUPOBAHHE U
BBITIOJIHEHHUE MTPOEKTA.

B noarotroBke caMocTosTENbHON pabOThI MPENOIaBaATENb:

e y4uT paboTaTh ¢ y4yeOHHKAMU, TEXHUUYECKOH NTUTepaTypoil (B TOM 4YMCIIE HA aHTJIUHCKOM
A3bIKE), CIIELIMATIM3UPOBAHHBIMU BEO-pecypcamu

® pa3BHMBAaeT HABBIKM CAMOCTOSITENIFHOW MOCTAHOBKHM 3a/ad W BBIOJHEHHS] BCEX O3TaIoB
pa3pabOTKH MPOTPaMMHOTO PEIICHNUS,

® OpraHm3yeT TEeKyIIue KOHCYIbTAINH;

® 3HAKOMUT C CUCTEMOU (JOPM U METOJIOB 00yUeHUs, MpodhecCHOHATBLHON OpraHu3aluel Tpyaa,
KPUTEPHUSIMH OLIEHKU €€ KayecTBa;

® OpraHu3yeT pa3bICHEHHUs JOMAITHUX 33JlaHul (B Yachl MPAKTHUECKUX 3aHATHH);

® KOHCYJBTUPYET 110 CAMOCTOSITEIbHBIM TBOPYECKUM ITPOEKTAM YYaIUXCS;

® KOHCYJIBTHPYET IPH MOATOTOBKE K HAyYHOU KOH(EPEeHIINH, HAMMCAHUN HAYYHOW CTaTbU, U
MOJITOTOBKE €€ K NeYaTy B COOPHUKE CTYAEHUECKUX padoT;

BwMmecTte ¢ Tem mpernosiaBaTellb OpraHu3yeT CUCTEMHBIM KOHTPOJIb BBHIIOIHEHUS CTYJCHTaMHU
rpaduKa caMOCTOSITENIbHOW PabOThI; MPOBOJANT aHAIN3 M JIAET OIEHKY pabOTHI CTYIEHTOB B XOJI€
CaMOCTOSITENTbHON PaOOTHI.

PesynmbpTathl cBoeil pabOTHI BBl MOXETE OTCICIUTh B JIMYHOM KaOWHETE HIIEKTPOHHO-
UH(POPMAIIMOHHOW CHCTEMBI (BEO-TIOpTal HHCTHTYTA)

10. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOIMH, WCHOJIB3YEMBIX IPHU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOT'O MPOLECCA 110 JUCIUIIVIMHE
MOAVYJIIO), BKJIIOYASA IIEPEYEHb TIPOTPAMMHOI'O OBECIIEYEHMHA,
COBPEMEHHBIX IPO®ECCHUOHAJIBHBIX BA3 JTAHHBIX U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM

Ilepeuens ungpopmayuonnvix mexnonozui:
[Tnardopma mia npesenranuii Microsoft powerpoint;
TexcToBbIii 1 TabMUuHBI pegakTop Microsoft Word;
[Topran urcturyta http://portal.midis.info
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ITepeuens npocpammnozo obecneuenus:
1C: peanpusrtue. KoMruiekT /uis BBICIIUX U cpeaHuX ydeOHbIX 3aBeneHuii (1C — 8985755)
butpukc 24
SAnnexc Opaysep
Antusupyc «Kacnepckuii» (Kaspersky Endpoint Security)
ZBrush 2021 FL
Blender
Cospemennvle npogheccuonansvHsle 6a3zvl OAHHBLIX U UHGOPMAYUOHHDIE CHPABOYHDIE CUCHIEMbL
«[apaHT a’po»
KoncynsrantlItoc.

Cgenenus 00 3J1EKTPOHHO-0UOJIHOTEYHON cHCTEMe

No OcHoBHBIE CBEICHHS 00 IEKTPOHHO-OMOIUOTEYHOM CUCTEME Kparkas
/1 XapPaKTEPUCTHKA
1. |HaumeHoBaHue AIEKTPOHHO-OMOIHMOTEUHON cucteMsl, | OOpazoBaTenbHast

IPEACTABIAIONICH  BO3MOXKHOCTH  KPYIJIOCYTO4HOro  jmc-|miatdopma FOPAUT
TAHIIMOHHOTO  MHIMBHIYaJbHOrO  JOCTyma s Kakmoro |http://www.urait.ru
oOyyaromierocss U3 000N TOYKH, B KOTOPOM MMEETCS JAOCTYI K
cetu MHTepHer, aapec B cetn HTEepHET

11.  MATEPUAJIBHO-TEXHHUYECKASI  BA3A, HEOBXOJUMASI [
OCYUECTBJEHUSI OBPA3OBATEJBHOI'O MPOLECCA IO JUCUMILIUHE
(MOZY.IIO)

Ne HaumenoBanue [lepeuenb MaTepraIbHOIO OCHAILIEHUS, 000PY10BaHMUSI
1/ | 06OpyIOBaHHBIX Y4EOHBIX ¥ TEXHUYECKHUX CPEJICTB O0yUCHUS
ayIUTOPUH, Ay JUTOPUH JUIs

MPAKTHYECKUX 3aHITUI
1. |JIaGopatopus pa3pabotku |KommnbroTep
BeO-npunoxenuit Ne 329 [Ina3menHas naHenb
CToJbI KOMIIBIOTEPHBIE

(JTaGoparopust nist Crynbs
npoBeaeHus 3aHATHH Bcex |CTon npenogaBaTess
BUJIOB, TPYTIIIOBBIX H Cryn npenoaasatens
WH/IMBUIYaJIbHBIX Jlocka MarHUTHO-MapKepHas
KOHCYJIbTaIui, Tekymero |Jlocka nmst oObsBICHHI
KOHTPOJIS U ABTOMaTH3UpOBaHHbIE ~ paboune  Mecta  0OecleyYeHbI
IIPOMEKYTOUHOM JOCTYTIOM B 3JIEKTPOHHYIO MH(OPMaLIOHHO-
aTTECTalLlUN) obpaszoBatensHylo  cpeny MUIuC, BBIXOJIOM B
MH(OPMaIMOHHO-KOMMYHHUKAIIMOHHYIO ceTh «/HTepHeT.
2. |bubnmnorexa. ABTOMaTH3UpOBaHHbBIE paboune MecTa OubIHOTeKapeit
Yuranbnsiii 3ai Ne 122 ABTOMaTH3UpPOBaHHbIE paboune MecTa JJIsl YnTaTesnen
IIpunTep
Cxkanep
Crennaxxu 17151 KHUT
Kadenpa

BricTaBoUHBIH cTEIAK

Karanoxusriit mkad

[Tocagounbie MecTa (CTOJIBI U CTYJIbS JAJI1 CAMOCTOSITEIbHON
paboThI)

Crenn uHGOPMALMOHHBIN
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VYenosus g nun ¢ OB3:

ABTOMaTHU3upoBaHHOE pabouee mecTo 1 smi ¢ OB3
JInnza Openens

CneuunanbHas napra i JUL C HAPYLICHUSIMU OIOPHO-
JIBUTATEJILHOTO anmnapara

KnaBuarypa ¢ nanecenuem mpugra bpaitns

Kommbrorep ¢ nporpamMmmubiM obecrieuenuem i jiuil ¢ OB3
CBeToBbIC Masiki Ha JIBEPSIX OMOIMOTEKN

TakTunpHbBIE YKa3aTeau HAIPABJICHUS JABUKECHUS
TakTuibHbBIE YKa3aTeIu BbIX0Ja U3 TOMEIICHUS
KoHTtpacTHOE BBIIEIEHHE MPOEMOB BXOJOB U BBIXOJOB M3
MOMEICHUS

Tabnuuka ¢ HauMeHOBaHHEM OMOIMOTEKH, BBIOJHEHHAS
upudrom bpaitns

ABTOMATH3UpOBaHHbIE  pabouune MecTa  00OecredeHbI
JOCTYIIOM B IIEKTPOHHYIO nH(pOpMaAIIMOHHO-
oOpazoBarensuyo  cpeny MUIuC, BBIXOJOM B
WH()OPMAMOHHO-KOMMYHHKAIIMOHHYIO ceTh «HTepHETY.




