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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,
Substance Painter, Three.js, Spline u ap.), skciopt moneneit B hopmarel mist 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
y4eOHOTro TIUlaHa OCHOBHOWM Mpo(deccCHOHaNbHOW 00pa30BaTENbHOM MPOrpaMMbl  BBICIIETO
oOpa3oBanus mo HampasieHuto nmoarotoBku 54.03.01 [IuzaitH, HanpaBieHHOCTh (poduiis) Beb-
JN3aiiH ¥ MPOCKTUPOBAHUE IIUPPOBLIX TPOAYKTOB.

4. OBBEM JUCHUIIJIMHBI (MOAYJISA) B 3AYETHBIX EJMHUIIAX 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-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 MOJUIOHAIBLHOTO MOJIEIMPOBAHUS: IKCTPYAUPOBAHUE, JOMTUHT, OrubaHue
(bevelling), ckymbntunar. Monaudukatopsr (Subdivision Surface, Mirror u gap.). Paborta c¢
reOMETPUEN: CO3JJaHUE CETKU MTOJINTOHOB.

Tema 3.2. Blender: mamepuanvt u oceewenue.

Coznanue M penaktupoBaHue MatepuainoB (y3ibl, TekcTypsl, UV-pa3séptka). Hacrpolika
UCTOYHMKOB cBeTa U peHnepunra (Eevee, Cycles). Ontumuzanumn mozeneii aius Web.

Paznen V. [IpoaBunyTOE MOIeTUpPOBaHUE U TeKcTypupoBaHue (Substance Painter)

Tema 4.1. Substance Painter: unmepgetic u ocobeHHocmetl c10€8 meKCmypupoB8aHus.

Substance Painter — mporpamma s paboThl ¢ MarepuajaMd M TEKCTypupoBanus 3D-
Mozeneit. OcoOeHHOCTH paboyero mpoiecca: CIOU U MPOEKIHMU. 3aliBKa MaTepHaAIOB B PEAIbHOM
BpPEMEHHU.

Hanoxxenue wactun (m0X1p, AbIM, TIpss3b), ucmosb3oBaHue PBR-meiinepoB (pusmuecku
KoppekTHbIX). Dkcropt kapt (Albedo, Normal, Roughness). CpaBuenue c¢ Photoshop (oOmme
pUEMBI pabOTHI CO CIIOSIMU)

Tema 4.2. Ilpunyunst ucnonvsosanus Three.js 6 gebe.

Ocgemienne, Tenu, anumanuu (AnimationMixer). Pabota ¢ TekcTypamu u MaTepuaibHbIMU
cBoiicTBamu. MHTerpaius Mojenedl B CIEHY: IO3MIMOHUPOBAaHHE, KOJUIaiaepsl, raycasting
(oOpaboTKa KIMKOB).

Pa3nes V. Buenpenue 3D B Web u MoOuiibHbIe HHTepgeiichbl

Tema 5.1. Humepaxmusnvle 3D-unmepgheiico.

Coznanue uHTepakTUBHBIX cueH: uHTepdeiicel u UX. Ilpumep: cozmanue 3D-kapycenu
TOBapa, BpamieHue Moenu no drag&drop. YnpasieHne kaMepoii, 0JIb30BaTEIbCKHE KOHTPOJIBL.

Tema 5.2. Beb u mobunvuwiti ouszatin ¢ 3D.

Keiicel BHenpenust 3D-ciieH B BeO: MpUMep MHTEpHET-Mara3uHa, npuMep MoouiabHoro AR-
npuwiokeHus. OrpaHnyeHus: MOOWIbHBIX Opay3epoB u omimuuss B UX (cpaBHenue WebGL u
Canvas).

HUTOT'OBBIN IMPOEKT. Co3nanue roroBOro MUHU-TIpoeKTa (11abjoHa BeO-CTPaHUIBI C
3D-KOHTEHTOM) C UCIIOJIB30BAHUEM U3YUYEHHBIX TEXHUK MOJICIMPOBAHUS U BHEJpEeHUE TOTOBoM 3D-
MOJIeJIN Ha BeO-CTpaHuIly ¢ 0a30BBbIM yIpaBICHUEM (BpallleHue, MaciTao).

5.2. TeMaTH4eCKHil MJIaH

KonnuecTBo yacos
% 13 HUX
3 = W3 HUX
S| £ o
QO é 3 0:)
Howmepa 1 HauMeHOBaHUE pa3/IeNoB U TEM & S = . 2w
> £ o o E = o =
& olte] e 5 = T
= [~ s g g N R
= o & | " S @) E =
[«2]
< o > = %3
= = < 8
O < :
o @)
6 cemecTp
Paspnen 1. Beenenne B 3D-moneaupoBanue Ajist Be0a M MOOMJIBHBIX NIPHJI0KEHH I
Tema 1.1 Beeaenue B 3D-rpaduky B 1uzaiine 8 4 4 4 )
Hroro pazgea 1 8 4 4 4 -
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Pa3nen Il. Texnosorun 3D B Web: Three.js, WebGL u Spline

Tema 2.1. OcnoBel WebGL u Three.js 14 6 8 4 4

Tema 2.2. Spline u browser-6a3s1 3D-au3aiina 16 6 10 4 6

Hroro paznen |l 30 12 18 8 10
Pasnea I11. OcnoBbl MonetupoBanus B Blender: unrepdeiic 1 MHCTPYMEHTBI

Tema 3.1. MonenupoBanue B Blender 18 6 12 6 6

Tewma 3.2. Blender: matepuaibl 1 OCBelIeHHE 20 8 12 4 8

Hroro paznen 111 38 14 24 10 14

Paznea |V. IIponBuHyTOC MOaeMpOBaHNe U TeKCTypupoBaHue (Substance Painter)

Tema 4.1. Substance Painter: unTepdeiic 1 ocoOeHHOCTEH

N 20 6 14 6 8
CJIOEB TEKCTYPHPOBAHUS
Tema 4.2. [lpunuumns! ucnonb3oBanus Three.js B BeOe 16 6 10 4 6
Hroro pazagea 1V 36 12 24 10 14
Pa3nen V. Buenpenue 3D B Web u moOuibHbIe HHTeP(eiichl
Tema 5.1. MaTepaktuBHbie 3D-nHTEpdhEiCH 16 6 10 4 6
Tema 5.2. Be6 u MOOWMIIBbHEIN nu3aiiH ¢ 3D 16 6 10 4 6
Hroro paznen IV 32 12 20 8 12
Bcero mo aucuuminge 144 54 90 40 50
5.3. JIekuMoHHbIE 3aHATHS
dopmu-
Tema Conepxanue yac. PYEMbIe
KOoMIIE-
TEHITUU
6 cemecTp
Pa3nea 1. Beenenne B 3D-monennpoBanue 175 Be0a 1 MOOMJIbHBIX NPHJIOKEHH I
Tema 1.1 Beenenue B | OCHOBHBIE TMOHATHS (BEpLIMHBI, | 4 I1K-3
3D-rpaduKy B Au3aiiHe pE€Opa, MOIUTrOHBI, HOPMAIH), POJb I1K-4
3D B ynyumenun UX BeO-caiiToB.
Bnusane 3D Ha KOHBepcUIO H
B3aNMMOJICHCTBHE; MOJIJIEPIKKA
WebGL B Opayzepax
Pa3nea |l. Texnosnoruu 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcuoBet WebGL wu | WebGL: APl gans pennepunra 4 TIK-3
Three.js uHTepakTuBHOM  3D-rpaduku B I1K-4
opayzepe. Tpéxmepnas 6ubnmoTeKa
Three.js: n€rkas kpocc-Opay3epHas
JS-6ubnuoreka mist 3D
Tema 2.2. Spline u browser-6a3b1 | O630p Spline: oHnaliH-MHCTpyMeHT | 4 IK-3
3D-nu3aiina nns mETepakTHBHOTO 3D. Padota ¢ I1K-4
ob6naunbiMu 3D-clieHaMu, SKCIIOPT B
glTF/OBJ
Pazgea |11. OcHoBbl MoesinpoBaHusi B Blender: nnrepgeiic ¥ HHCTPYMEHTBbI
Tema 3.1. MOHGJ’II/IPOBaHI/Ie B I/IHTCp(I)CﬁC, HaBUTralms, Co3JaHue 6 T1K-3
Blender NpUMUTHBOB. OCHOBHBIE PEKHMEI [K-4
paboThl (peJaKTUpOBaHUE, PEKUM
00BEKTOR).
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NHCcTpymMeHTBI MOJINTOHAJILHOTI'O
MOJICTTUPOBAHUS: IKCTPYAUPOBAHUE,
noprunr, orubanue (bevelling),
CKYJIBIITHHT. Monudukatopsl
(Subdivision Surface, Mirror u ap.).
PaGota ¢ reomerpueii: co3maHue
CETKH IIOJIMTOHOB.

Tewma 3.2. Blender: maTepuansl u
OCBEIICHNE

Co3manue W pelakTHpOBaHHE
MarepuaioB (y3ibl, TekcTypsl, UV-
pa3Béptka). Hactpoiika uCTOUHUKOB
ceera u pengepunra (Eevee,
Cycles). Ontumuzanum Mojeneu
st Web.

I1K-3
[IK-4

Pa3nesn |V. [IpoaBuHyTOE MOe/IMpOBaHNe U TekcTypupoBanue (Substance Painter)

Tema 4.1. Substance Painter:
uHTepdeiic u ocoOeHHOCTEH
CJIOEB TeKCTypI/IpOBaHI/IH

Substance Painter — mporpamma st
paboTel € MarepuajlaMu U
TEeKCTYpUPOBAHUSA 3D-monenei.
Ocobennoctu pabodero mporiecca:
CJIOM M  TPOEKUUH. 3aJluBKa
MaTepUajoB B pEaIbHOM BPEMEHHU.
Hanoxenune wacTtuil (I0XIb, IbIM,
rpsi3b),  ucnoib3oBanue  PBR-
nIeiaepoB (puznyeckun
KOPPEKTHBIX). Dkcnopt KapT
(Albedo, Normal, Roughness).
CpaBnenue c¢ Photoshop (obmue
npuEMBI PabOTHI CO CIIOSIMH)

6

[K-3
[1K-4

Tema 4.2. [TpuHIMIBI
ucnonb3zoBanus Three.js B BeOe

Ocsenienre, TEHH,  AaHUMAIUH
(AnimationMixer). Pabora c
TEKCTYypaMH ¥  MaTepUATbHBIMHU
cBoiicTBamu. MHTerpanus mopenei
B CICHY:  IO3HIIMOHUPOBAHUE,
KoJIIaiiepsl, raycasting (oopadotka
KJIMKOB).

[1K-3
[IK-4

Pa3nen V. Buenpenue 3D B Web u mo0uiibHbIe HHTEP(eiichl




Tema  5.1.  MHrepakTuBHBIC | Co3qaHME HHTEPAKTUBHBIX CIIEH: I1K-3
3D-untepdeiicel untepdeiicet 1 UX. VYmpasnenue IIK-4
KaMepoii, M0JIb30BATEIbCKHE
KOHTPOJIBL.
Tema 5.2. Be6 u wmoOwibHbi | Kelicel BHenpenust 3D-cuen B BeO: [K-3
nu3aiiH ¢ 3D [IpUMep MHTEpPHET-Mara3suHa, I11K-4
IIpuMep MOOUJIBHOTO AR-
IIPUIIOKEHUS. Orpanunuenus

MOOWJIBHBIX Opay3epoB U OTJINYUS B
UX (cpaBuenue WebGL u Canvas)

4. lIpakTuyeckue 3aHATHS

®opmu- |MeToasl U GOpMBI
eMble KOHTPOJIS
Tema Conepxanue qac. | Y p
Komre- | (OpMHUPYEMBIX
TEHLIUU KOMIIETEHIMH
Pa3nea |l. Texnosnoruu 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcnoBsl WebGL | WebGL: API TSt
i €HJIEPUHI'a UHTEPAKTUBHOM
u Three.js PCHACP p I[IpaktHdeckoe
3D-rpadukun B Opaysepe.
N I1K-3 3a/laHue
Tpéxmepnas  Oubnmoreka | 4 .
. N [IK-4 YcTHBII onpoc
Three.js: nérkas
Kpocc-Opay3epHast
JS-6mommnoreka mist 3D
Tema 2.2.  Spline _ Co3anue HMHTEpPaKTUBHOU TTpakTHyeckoe
browser-6a3el 3D-u3aiiHa | 3D cuensl B Spline 6 IK-3 3ajaHue
OKCopT W MHTErpauus [1K-4 YeTHBIN onpoc
p p p
Spline-ciuiens! B BeO-poeKT
Paznea |11. OcHoBbl MoteiupoBanusi B Blender: unrepdeiic 1 MHHCTPYMEHTBI
Tema 3.1. MonenupoBanue | OcBoeHue 0a30BbIX | 6 I1K-3 [TpakTnueckoe
B Blender MHCTPYMEHTOB [K-4 3a]1aHne
MIOJIUTOHATILHOTO YcrHBIi onpoc
MOJIETTMPOBaHUsl U pabora ¢
NPUMUTHBAMH.
[TpoexTHpoBaHue U
MonenupoBanue B Blender
IBYX  OOBEKTOB  pa3HOM
CJIOKHOCTH (Hampumep, Kyo
U CTyJ) C HCIOJIH30BAaHUEM
CTaHJIAPTHBIX IPUMHUTHBOB U
MOIU(PHUKATOPOB
Tema 3.2. Blender: | Co3nanne  3D-cuensr c| 8 [1K-3 ITpakTnueckoe
MaTepHallbl U OCBEIEHHE | OJHHM 00BEKTOM I1K-4 3aJ]aHKE
(Hanpumep: Yarka, YcTHbli onpoc
cMapTdoH, (remka, MKOHKa
HPUIIOKEHUS UIIH JIOTOTHUII B
00béme), KoTopass Oyner
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HCIIOJIb30BATHCS KaK
BU3YaJbHbIA  JJIEMEHT B
Mpe3eHTAlMH  MOOMIILHOTO
NPUIIOKEHHUS UITU BeO-caiiTa.

Paznen |V. IIpoaBuHyToe MoaeMpoBaHue H TeKcTypupoBanue (Substance Painter)

Tema  4.1.  Substance | Usyuyenne npuémo PBR-| 8 [K-3 [TpakTnueckoe
Painter:  uHTepdeiic ¥ | TEKCTYpHpOBaHHS U paboTa 11IK-4 3aJ[aHne

0CcOOeHHOCTEH CJIOEB | CO CIIOSIMH. Yernbiit onpoc
TEKCTYPUPOBAHUS 3arpyska B Substance
Painter rorosoii 3D-monenn

(Hampumep,  CTEHA  WIH
npocryto  ¢urypy) u

CO3J1aHuE JUTSt Heé

HECKOJIbKUX TEKCTYP

(uBeToB, HOpMAJIEH,

IEPOXOBATOCTH).
Tema 4.2. llpunnuns! | [[puMeHeHne MOTyYEHHBIX 6 I1K-3 [IpakTnueckoe
HCII0JIb30BaHUS Three.js B | 3HAHUH TS CO3JaHUuA I1K-4 3aJaHHuC
Bebe paboTarolero Be0-3eMenTa YeTHblit onpoc

¢ 3D-monensro.

C IIOMOIIIBIO Three.js
BcTpanBanne B HTML-
CTpaHULbl OJHON M3 paHee
MMOJATOTOBIICHHBIX MOJIENEH,
HAcCTpoiika cleHbl (CBeT,
Kamepa) u  joOaBieHHE
0a30BOr0  B3aMMOJCUCTBUS
(OBOPOT ~ MBINIBIO WU
Ta4yeMm).

Pa3nes V. Buenpenue 3D B Web u moOui1bHbIe HHTep(eiichl
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Tema 5.1. ntepaktuBHble | Co3naHne WHTEPAKTHUBHEIX | O IK-3 [IpakTueckoe
3D-unTepdeiice cuen: wuHrepdeiicer u UX. 11IK-4 3aJaHNC
[Ipumep: cosganme 3D- YcTHBI 0mpoc
KapyceJu ToBapa, BpalieHue
monmemn 1o  drag&drop.
VYnpasnenue Kamepoi,
I10JIb30BATEIbCKUE
KOHTPOJIBIL.
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 YcrThblit onpoc
MOOUITLHOTO AR- 3ammra
UTOTOBOTO
npuioxkeHus. OrpaHu4eHUs poeKTa
MOOUTIBHBIX Opay3epoB H
ornuunst B UX (cpaBHEeHHE
WebGL u Canvas).
Brimmonnenue UTOTOBOTO
IIPOEKTa
.5 CamocrosiTesibHasi paboTa 00y4arOIIUXCH
Dopvup Metonsl
. 1 GOpMBI
Tema Buner camoctosiTenbHON qac. | YeMbre KoHTpOLS
paboThl KOMIIETE (OPMHPYEMBIX
HITUU .
KOMTICTCHITHIA
Pasnen 1. Beenenne B 3D-moaesupoBanue 1jsi Be6a 1 MOOMJIBLHBIX MPUJI0KEHU I
Tema 1.1 BBenmenuwe B | M3yueHue JeKnuonHoro | 4 IK-3 Brinosinenue
3D-rpaduKy B Au3aiine | MaTepuana 1o Teme. [1K-4 MPAKTUIECKOTO
BrimonHeHne  TPEHHPOBOUHBIX 3a/laHus
3aJaHuNl Y CTHBIN onpoc
Pa3nes |l. Texnosiorun 3D B Web: Three.js, WebGL u Spline
Tema 2.1. OcHoBbl | M3ydenue JIEKIIMOHHOTO | 6 IK-3 Brimonnenue
WebGL u Three.js MaTepuana 1mo Teme. [1K-4 MPAKTHIECKOTO
BrimonHeHne  TPEHHPOBOUHBIX 3a/laHus
3aJaHuNl YCTHBIN onpoc
Tema 2.2. Spline wu | M3ydenne JIEKIIMOHHOTO | 6 IK-3 Brimonnenue
browser-6a3sI MaTepuana 1mo Teme. [K-4 MPAKTUIECKOTO
3D-nu3aiiHa BrImonHeHne  TPEHHPOBOUHBIX 3a/1aHus
3aJaHuNl YcTHBIN onpoc
Pa3nea |11. OcHoBbl MogesupoBanus B Blender: untepdeiic 1 MHCTPYMEHTBI
Tema 3.1. | U3yuenue JEKIUOHHOTO | 6 IK-3 Brinonnenue
MopenupoBanue B | Marepuaia 1o 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
OCBEILICHIE BrimonHeHue  TPEeHUPOBOUHBIX 3a/laHus
3aJaHuN VYcTHbIN onpoc

Pa3nea V. IIpoaBuHyTOC MOCIHMPOBAHHME M TeKCTypupoBanne (Substance Painter)
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Three.js B BeOe

3a1aHuN

Tema 4.1. Substance | U3yucuue JIEKIIMOHHOTO 6 TIK-3 Brmmonaenune
Painter: untepdeiic u | MaTepHaa 1o Teme. [1K-4 MPAKTUYECKOTO
ocoBenHOCTell  crodp | BPIIOIHEHHE  TPEHUPOBOYHBIX 3aJaHusA
TeKCTYPHPOBAHHSA 3aJaHUI YcrHblii onpoc
Tema 4.2. Tlpunnuns! | M3ydenue JIEKIIUOHHOT'O 6 TIK-3 Brmoninenue
HUCITOJIB30BAHMUS MaTepuaa 1o TeMe. [1K-4 MPAKTUYECKOTO
BrimonHeHue  TPEHUPOBOYHBIX 3aJaHusA

YcTHBIN onpoc

Pa3nen V. Bueapenne 3D B Web u moounjibHbIe HHTEpdelichI

Tema 5.1. Co3nanue UHTEPAKTUBHBIX 6 I1K-3 Brimonnenue
VHTepakTHBHEIE cuen: wunrepdeiicet u  UX. [1K-4 IPAKTHYECKOr0
3D-unTepdeiich [Tpumep: co37aHnue 3D- 3alaHusA
Kapyceld TOBapa, BpallcHUE YCTHBIH 01poc
MOJIENH 1o drag&drop.
VYpasnenue KaMmepou,
0JIb30BATEIbCKUE KOHTPOJIBI.
Tema 5.2. Be6 wu | Kelicel BHenpenus 3D-ciieH B 6 TIK-3 Brmmosinenue
MOOWJIBHBIA JTH3aiiH ¢ | BeO: MpUMep UHTEpPHET- 1IK-4 HPaKTHICCKOro
3D MarasuHa, npuMep SafaHui
MoOuIBbHOr0 AR-IIpHiiokeHus. ¥ CTHELA onpoc
3amura
OrpanudeHUs MOOMITBHBIX HTOrOBOIO
OpaysepoB u otiauuus B UX TpoeKTa
(cpaBaenue WebGL u Canvas)
Brimonnenue UTOTOBOTO
MPOEKTA.

6. ®OHJ] OLIEHOYHBIX CPEJCTB AJIS1 MIPOBEJEHUSI TEKYIIETO KOHTPOJISI
YCIHEBAEMOCTH M MPOMEKYTOUHOW ATTECTALIUM OBYYAIOIIMXCS IO
JUCHUILIMHE (MOJIYJIIO)

@DOH/T OIEHOYHBIX CPEJACTB JUIsl MPOBEIEHUS TEKYIIEro KOHTPOJISA YCIEBAEMOCTH U
MPOMEXYTOUHOH arTecTanuu oOyuatonuxcs (aanee — ®OC) mo gucuumnuHe «3D-MonenupoBaHue
MIPEACTABJICH OTACIBHBIM IOKYMEHTOM M SIBJISIETCSI YaCThIO paboueit mporpamMmsl

7. IEPEYEHD 9CHOBHOI71 U JONOJIHUTEJBHOW YUYEBHOM JIMTEPATYPHI,
HEOBXOJIUMOM AJIs1 OCBOEHU S JUCIHUIIJIAHBI (MOLY.JISI)

IleyaTHble U31aHUA

1. I'papuueckuii auzaitH. CoBpeMeHHblE KOHLENIMU: yuel. /uist By30B / oTB. pen. E.O.
[TaBnoBckas. - 2-e uzf, nepepad. u goim. - M.: FOpaiir, 2022. - 183 c.

2. Mionnep-Bpokman, Hosed MoyabHble cHCTeMbI B TpaduuecKoM u3aiine: ocobue s
rpaduueckux amsaitHepoB, Turorpados u odopmureneit BeictaBok / Mosed Mromrep-bpokmans;
nep. ¢ Hemel. JI. SIkyOGcona. - 2-e u3a. - U3narenscrBo Ctyaun Apremus JleGeneBa: Mocksa, 2024.
- 184c.: ni.

3. Onnomosuna 0.B. IlpoektupoBanue. /[uzaiiH-MbIIUIEHHE KaK CIOCOO peIIeHus 3a1ay:
yue6. nocobue / O.B. Ognomosuna. - Yensounck: HOYBO MUuC, 2022. - 53c.: u.

JJIeKTPOHHBIE U31aHHs (3IEKTPOHHbIE Ppecypchl)
1. AxomnoB A.C. MHTalMOHHOE MOJCIUPOBAHKME: yUECOHUK W TPAKTUKYM Ui BY30B /
A.C. AkonoB. — 2-¢ wm3m., mepepad. m jgom. — Mocksa: FOpaiit, 2026. — 426 c. — Tekcr:
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AIIEKTPOHHBIN /l OG6pa3oBareapHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/583403 (nara obpamenus: 19.05.2026).

2. I'padmuecknii nu3aiitH. COBpEMEHHbBIC KOHIICTIIIMH: YY€OHWUK JII BY30B/ OTB. pEI.
E.D. IlaBnoBckas. — 2-¢ u3a., nepepad. u gom. — Mocksa: FOpaiit, 2026. — 119 c. — Tekcr:
AIICKTPOHHBIN /l OG6pa3oBareabHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/586126 (nara obpamenus: 19.05.2026).

3. ludposeie TexHONMOTHH B nu3aiiHe. Mcropusi, TeOpHsi, MPAKTUKA: YICOHHK U MPAKTHKYM
st By3oB / mon pen. A.H. JlaBpentreBa. — 3-e¢ m3a., ucrp. u gon. — Mocksa: IOpaiit, 2026. —
215c. — Texkcr: anextponHeii // OOpaszoBarenbHas mmiarpopma HOpait [caiit]. — URL:
https://urait.ru/bcode/586108 (mara obpamenus: 19.05.2026).

8. MEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOMN
CETU «WUHTEPHET», HEOBXOJMMBIX JJSI OCBOEHMS JUCIUATLIAHBI
(MOJTY.JIST)

J1st BBIONTHEHUS 33JaHU, TPETyCMOTPEHHBIX pabouel MporpaMMoil HCTIONb3YIOTCS
pexomenioBanHble HTEpHET-caiiThl, ObC.

DnekmponHvle 06pazosamenvHvle pecypcnvl

— MuHuctepctBoO Hayku W Bblciiero  oOpasoBanusi  Poccuiickoit =~ Denepaiuu:
https://minobrnauki.gov.ru/;

— @enepanbHblii nopran «Poccuiickoe oOpazoBanue»: http://ro-edu.ruf/;

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

9. METOAMYECKHUE VYKA3AHHUA I OBYYAIOIIUXCA MO OCBOEHHUIO
JUCHUITVIMHBI (MOYJIA)

CamocrosiTenbHas padoTa BKIIIOUAET MPOPa0OTKY JICKIIMOHHOTO MaTepHalia U BBIMOJTHEHUE
MPAKTUYECKHUX U MPOEKTHBIX 33JaHUI BHE ayTUTOPUH. B uacTHOCTH:

- U3YYEeHHE TEOPETHYECKOro MaTepuaja: YTeHHE PEKOMEHIOBAHHOW JIUTEpaTyphbl H
nokyMeHnTanuu (crateu no WebGL, pykoBoactsa Blender, ypoku Spline u Substance), noaroroska
KOHCIIEKTOB U pedeparoB o TeMe. KOHTpoIb: OTBETHI Ha KOHTPOJIBHBIE BOMPOCHI IO MPOYUTAHHBIM
MaTepuaam.

- NpaKTUYeCKHe JOMAallHWE 3aJaHWs: BBIIOJHEHHWE 3aJaHUll  MOJIEIUPOBAHUS,
TEeKCTypUpOBaHMsI WIIK Koaa Ha Three.js B mtomaminei cpene. KoHTposb: mpoBepka npemnojaBaTeieM
3arpy>KeHHbBIX (haiI0B MOJIEIEH/TPOEKTa U OLIEHKA UX COOTBETCTBUS T3.

- TECTUPOBAHUE O MPOUAECHHON JUCHUILUIMHE. KOHTPOIb: pe3yabTaThl TECTOB.

- poeKTHast paboTa: MOATOTOBKA UTOIOBOTO MUHHU-TIPOEKTA (HAIIpUMep, IEMOHCTPALIUS
3D-anemenTa Ha yueOHOM caiiTe, mOpT(HONIHO-ClieHa) — OTYET U mpe3eHTanus. KoHTpomnb: ycTHas
3aIKTa MPOEKTA U AEMOHCTpaIrs paboTOCIIOCOOHOCTH B Opaysepe.

Bce Buapl caMoCTOATENbHONM pabOThI TPOBEPSIOTCS MPENojaBaTeieM uepe3 OTYETHI,
MPE3CHTAIH, BBIOJHEHHBIC 3aJaHUs W TECThl, OO0ECleYrBas COOTBETCTBHE 3asBICHHBIM
KOMITETEHITHSIM.

CamocTtosaTenbHas paboTa 3aKiI04yaeTcs B M3YYEHHUU OTAENBHBIX TEM Kypca IO 3aJaHHUI0
mpernojaBaTelis Mo peKOMEHyeMoil UM y4yeOHOH nuTepaType, B MOATOTOBKE K PEIICHUIO 33734 U
pa3paboTke mpoekToB. CamocTosiTeNbHasi MpakTUyeckas paboTa OLIEHUBAETCS IperojiaBaTesieM
W/WJH CTyJIEHTaMH B JHAIOTOBOM pekuMe. Takasi TeXHOJIOTHsSI 00Y4YEeHHsI CIIOCOOCTBYET pa3BUTHIO
KOMMYHHKATHBHOCTH, YMEHHI BECTH INCKYCCHIO U CTPOUTH JTUAJIOT, ApTYMEHTHPOBATh M OTCTAUBATH
CBOIO TO3HIINIO, aHATTM3UPOBATh yUEOHBIN MaTepra.

TemaTnka TPAKTUYECKHX W CAMOCTOSITENBHBIX pabdOT WMeeT MpodeCcCHOHATBHO-
OpPUEHTUPOBAHHBIA XapaKTep U HEMOCPEACTBEHHYIO CBS3b PAcCMaTPHBAEMBIX BOIMPOCOB C Baliei
npodeccnoHaNbHOM e TeIbHOCTBIO.

B wm3ydeHnm Kypca HCHONB3YIOTCS WHTEPAKTHBHBIE OOYYarolIFe METOJbI: Pa3BUBAIOIICH
KOOTIepalui, METO] IPOEKTOB, KOTOPHIE MO3BOJISIOT (POPMUPOBATH HABBIKM COBMECTHOM (MapHOH U


http://ro-edu.ru/
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KOMaHJIHOW) paloThl (COCTaBIICHHE aJTOPUTMOB, NPOSKTHPOBAHHWE IMPOTPAMMHBIX PEIICHUH,
pa3paboTKa 1 OTJIaJKa MPOrpamMm), a TAKXKe CTPOUTH MPOPECCUOHATBHYIO PeUb, JeI0BOE OOIIEHHE.

OnenuBanue Bameit paboThl Ha 3aHATHSIX OPraHU30BaHO 1) B opMe TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH, B paMKaxX KOTOPOTO BBl PEIIMTE MHOKECTBO 33]1a4 BO3PACTAIOLIEH CIIOKHOCTH; 2) JIst
MPOBEJICHUSI MPOMEKYTOYHOH aTTeCTallid OPraHW30BaHO KOHTPOJIBHOE TECTHPOBAHUE U
BEITIOJTHEHUE MTPOCKTA.

B noarotoBke caMocTOsTENbHOM PadOThI IPEIOIaBaTEeIh:

e yuuT paboTaTh C y4eOHWKAMHU, TEXHUYECKON JUTEpaTypoi (B TOM 4YHCJIEC HA aHTJIUHCKOM
SI3BIKE), CIICIIMATM3UPOBAHHBIMU BEO-pecypcamu

® pa3BUBACT HABBIKM CAMOCTOSITEIHOW TOCTAHOBKH 3a7a4 W BBITIOJHEHUS BCEX JTAloOB
pa3paboTKu MPOrPaMMHOTO PEIICHUS;

® OpraHM3yeT TeKYIUe KOHCYJIbTAINY;

® 3HAKOMHUT C CHCTeMOH (hOpM U METOAOB 00yUeHUs, MPO(PECCHOHATBHOM OpraHu3aue Tpya,
KPUTEPHUSIMH OIICHKH €€ KaueCTBa;

® OpraHu3yeT pa3bsICHEHUS JIOMAITHHX 3a/IaHU# (B 4achl IPAKTUYCCKUX 3aHSITUH ),

® KOHCYJBTHPYET [0 CAMOCTOSTEIbHBIM TBOPUECKUM ITPOCKTAM YUAIIHXCS;

® KOHCYJBTHPYET IPH MOJArOTOBKE K HAYYHOW KOH(EPEHIIMH, HATMCAHUN HAYYHOU CTAThH, U
MOJITOTOBKE €€ K MeYaTH B COOPHUKE CTYACHUYCCKHX PadoT;

BwMmecTte ¢ Tem mpernoiaBaTellb OpraHu3yeT CUCTEMHBIH KOHTPOJIb BBIMOJIHEHHSI CTYJACHTAMH
rpaduka caMOCTOSITENILHOM pa0OThI; TIPOBOJUT aHAIHM3 W JAeT OLEHKY pabOTHI CTYJIECHTOB B XOJ€
CaMOCTOSITEIILHOW Pa0OTHI.

PesynbTarel cBOEH pabOThI BB MOXKETE OTCICAWTh B JIMYHOM KAaOWHETE JJICKTPOHHO-
UHPOPMAIIMOHHOW CHCTEMBbI (BEO-TTOpTal HHCTHTYTA)

10. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOI'WMH, WCHOJIB3YEMBIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOT'O TMPOLECCA 110 JUCIUIIJIMHE
MOAVYJIIO), BKJIIOYAA IIEPEYEHb TIPOTPAMMHOI'O OBECIIEYEHMUA,
COBPEMEHHBIX IPO®PECCHUOHAJIBHBIX BA3 JTAHHBIX U THOOPMALIMOHHBIX
CITPABOYHbIX CUCTEM

Ilepeuens ungpopmayuonnvix mexnonozuii:
[Tnardopma mist npezentanuii Microsoft powerpoint;
TexcToBbIl U TaONMUHBIH penakTop Microsoft Word;
[Mopran uncturyta http://portal.midis.info
Ilepeuensv npozpammnozo odecneuenus:
1C: Ipeanpustue. KoMIuiekT uis BBICIINX U cpeaHuX yueOHbIX 3aBeaeHuii (1C — 8985755)
butpuxc 24
Aunnexc 6payzep
Mozilla Firefox
Antusupyc «Kacrepckuiiy (Kaspersky Endpoint Security)
ZBrush 2021 FL
Blender
Cospemennvie npogheccuonanvrole 6a3vl OAHHLIX U UHPOPMAYUOHHDIE CRPAGOYHDIE CUCHIEMbL
«["apaHT a3po»
Koncynsrantlnoc.

Caenenns 00 3JIeKTPOHHO-0UOIMOTEYHOM cHCTeMe

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

IPEJCTABNISIONIE  BO3MOXKHOCT  KPYIJIOCYTOUHOro juc-|miardopma FOPAUT
TAHIIMOHHOTO  WHAMBHAYAJIBHOTO  JOCTyma Jus  Kaxjaoro |http://www.urait.ru
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oOyyaromerocsi u3 000K TOYKH, B KOTOPOH HMMEETCS JOCTYI K
cetu MuTepHer, aapec B cetn MuTepHer

11.

MATEPUAJIBHO-TEXHUYECKASA

BA3A, HEOBXOJINMAS JJISA

OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCIUIIJIMHE
MOAYJIIO)

Ne
n/a

HanmeHnoBanue
000pyTIOBaHHBIX YU4EOHBIX
ayAUTOPUH, ayTUTOPUI JIJIs1
MPAKTUYECKUX 3aHATUHN

[lepeyenp MaTepHaIbLHOTO OCHAILIEHUS, 000PYIOBaHUS
U TEXHUYECKHUX CPEJICTB O0yUeHUs

1. |Jlabopatopus pazpabotrku |KommbroTep
BeO-nipusioxenuit Ne 329 [Ina3zmeHHas naHesnb
CToJbl KOMITBIOTEPHBIE
(JTaGoparopust st Crynbs
npoBeaeHus 3aHATHil Bcex |CTon npenoaBaTens
BUJIOB, TPYIIIOBBIX U Cryn npeniogaBatess
WHIUBUIYaIbHBIX Jlocka MarHUTHO-MapKepHas
KOHCYJIbTaIMi, Tekymero |{ocka st oObsIBICHUM
KOHTPOJIS U ABTOMATH3UMpOBaHHbIE  paboune  MecTa  oOecreuyeHbl
IPOMEKYTOYHOM JOCTYIIOM B JJIEKTPOHHYIO MH(POPMAIIMOHHO-
aTTeCcTallln) oOpazoBarensuylo  cpeny MUJuC, BBIXOJIOM B
MH()OPMAITMOHHO-KOMMYHHKAITMOHHYIO ceTh «HTepHEeT.
2. |bubGnuoreka. ABTOMaTH3WpPOBaHHBIC paboyne MecTa OMOIMOTEKapen

YuraneHsiii 3a1 Ne 122

ABTOMaTH3UPOBAHHBIC pabovre MeCTa JIJIs YhTaTeIIeH
IIpunTep

Ckanep

Crennaxu 1751 KHUT

Kadenpa

BricTaBouHBIN cTEIaX

Karanoxusrit mkad

[Tocamounbie MecTa (CTONBI M CTYJbS AJII CAaMOCTOATEIbHOU
paboThI)

Crenn nHPOPMAITMOHHBIHA

Ycnosusa quig mun ¢ OB3:

ABTOMaTH3UpOBaHHOE pabodee Mecto Jist aul ¢ OB3

JInnza Openens

CrneuunanbHasi mapTa JUis JHUI C HapyLIEHUSIMU OIOPHO-
JIBUTATEIBHOTO arapara

KnaBuarypa ¢ Hanecenuem mpudta bpaiins

KomnbroTep ¢ mporpaMMHbIM oOecrieuenreM ais i ¢ OB3
CBeToBble Masikil Ha JBEPsIX OMOIMOTEKH

TakTunbHbIE yKa3aTenu HaNpaBICHUS IBUKEHUS
TakTunbHBIE YKa3aTeNu BbIX0/1a U3 TOMEIEHUs
KoHTpacTHOE BBIIENEHHE NPOEMOB BXOJOB M BBIXOJIOB U3
MOMEILEHUs

Tabnuuka ¢ HaMMEHOBaHMEM OWOJIIMOTEKH, BBITOJHEHHAS
upudrom bpaitns
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obpaszoBatenbHylo  cpeny MUuC, BBIXOZ0M
1H(}OPMaLlMOHHO-KOMMYHUKALMOHHYIO ceTh «HTepHET».
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