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1. HAUMEHOBAHME JVCHATIIMHBI (MOJY.JIsT), IEJIM M 3AJTAYHA OCBOEHUS
JTUCLUTLTAHBL (MO/LY.JIT)

1.1. HaumeHoOBaHMe IV CHUNIIHHBI
3 D-TexHonoruu
1.2. leab AMCUUNJIMHBI
dopMupoBaHUE Y CTYACHTOB KOMIIETCHIIMH B 00acT mpuMeHeHus 3D TexHonoruii B BeO-
Iu3aiiHe U MOOWIIBHOHM pa3paboTKe, BKIIOYAs TECOPETHYECKHE OCHOBBI TPEXMEPHOU TpaduKu,
METO/Ibl MOJICIMPOBAHUS M BU3YAJIM3AllUU, a TAK)KE Pa3BUTHE MTPAKTUUYECKUX YMEHHM 1 HABBIKOB
paboTBl ¢ MHCTPYMEHTAMH M TEXHOJOTHSMHU co3maHus 3D KOHTeHTa Uisi BEO-TIPHIIOKCHUN U
MOOWJIBHBIX HHTEP(EHCOB.
1.3. 3agaun AUCHUNIMHBI
B xone ocBoeHUs JUCHUIUIMHBI CTYICHT J0JDKEH pellaTh TaK|e 3a/1a4uu, Kak:
® U3YYHUTh TEOPETHYECKHE OCHOBBI TpEXMEpHOU rpaduku, mpuHIUNB padotel ¢ 3D
MIPOCTPAHCTBOM, CHCTEMbI KOOPJIMHAT M TpaHCPOpPMAIH 0OBEKTOB;
® OCBOUTH METOIBI M TEXHOJIOTHH co3aanust 3D Moiesne, TeKCTypupOBaHusl, OCBEIICHHS 1
peHIepUHTa 1Ji BeO-TPUIOKEHUI U MOOUITBHBIX MIIATHOPM;
® U3YYUTh COBPEMEHHbIC HHCTPYMEHTHI U OnbnuoTexu ams pabotsl ¢ 3D B BeO-pa3paboTke
(WebGL, Three.js, Babylon.js) u MoOuabHOM pa3paboTke;
e chopMUPOBATh MPAKTHYECKUE HABBIKH PAa0OTHI ¢ MHCTPYMEHTaMH JUiss co3panus 3D
MoJieJiell U KOHTEHTa, UCIoNIb3yeMoro B BeO-nipunoxkeHusix (Blender u np.);
® HayyuThCsi OpuUMEHATh 3D  TexXHoONOruM 1S  CO3JAAHHUS  HMHTEPAKTUBHBIX
MOJIb30BATEIbCKUX UHTEP(EICOB, aHUMAIINIi U BU3YyalIU3alliii B BeO-qu3aiiHe;
® OCBOUTH METOHbI onTuMuzanud 3D KOHTeHTa sl BeO-MPUIOKEHHUH W MOOMIBHBIX
YCTPOMCTB, BKIIFOYAsI TEXHUKH CHIDKEHUS HArPY3KH Ha MPOU3BOIUTEIIHHOCTD.

2. IEPEYEHD IIVTIAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUS 110 JUCHUIIJIMHE
MOAVYJIO), COOTHECEHHBIX C IIVIAHUPYEMBIMU PE3YJIbTATAMU
OCBOEHUSA OBPA30OBATEJBHOMN MPOI'PAMMBI

[Mponiecc m3ydenuss nucuumuiuHbel «3 D-TexHomorum» HampaeieH Ha (HOPMHUpPOBAHHE
CIENYIOIUX KOMIIETECHLIUN:

Kon n HaumeHoBaHue Konx n HanMeHOBaHME HHIMKATOPA JOCTUKEHHUS

KOMIIETCHIIMH BBIIYCKHUKA KOMIIETCHLIUN
[1IK-3. Cmocoben ocymectBisth | [IK-3.1.  Anammsupyer uHPOpMANHIO, HAXOAUT |
XYyJ10’KECTBEHHO-TEXHUUYECKYIO 00OCHOBBIBAET IIPaBUIBLHOCTD IIPUHUMAEMBIX
pa3paboTKy  JU3aMH-TIPOEKTOB, | TU3AMHEPCKUX PEHICHUH C YUETOM IMOKEIIaHUM 3aKa3uuKa 1
00BEKTOB BU3YaJIbHOU | NIPEAIIOYTEHUN LIETIEBON ayIUTOPUU
nHpopmanmu, uneatudukamun u | [1K-3.2.  Hcmone3yer  crenuanbHble  KOMITBIOTEPHEIE
KOMMYHHKaIUU pOrpamMMbl Uil MPOEKTUPOBAHUS OOBEKTOB BHU3YyalbHOM

nH(popManuu, HASHTU(HUKALUA U KOMMYHUKAIIUH
[1K-3.3. BeicTpanBaeT B3aMOOTHOIICHHSI C 3aKa3UUKOM C
COOJIIOIEHNEM LIEJIOBOTO DTHUKETA

I[IK-4. Cnocoben  co3maBath | [IK-4.1. Co3maeT KOHIENIMIO M 3CKU3 TpaduvecKoro
BU3YAJIbHBIA JU3aliH AJIEMEHTOB | JM3aifHa MOJIh30BaTEILCKOTO HHTEp(deiica

rpadu4ecKkoro [IK-4.2. PazpabatbiBaeT mporoTun HHTEpdeiica B
10JIb30BATEILCKOT0 UHTEpdeiica | BEIOpaHHONW MHCTPYMEHTAJIbHOW Cpelle Ha OCHOBE aHalu3a
uHboOpMallUd O  B3aUMOJCHCTBUM  TOJB30BaTENs  C
rpaduyeckuMu uHTepdericamu

[1K-4.3. Opranusyer mnpolecc TeCTUPOBAHHs MPOTOTUIA
nHTEepdelicoB




3. MECTO JUCHHUILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMbI

VYyeOHnas nucuurinHa «3 D-TeXHOIOTuM» OTHOCUTCS K AJICKTUBHBIM JTUCIUATIMHAM 9acTH
y4eOHOTo IUiaHa, (HOpMUPYEMOIl yJ4acTHUKAMH OOpa30oBaTEIbHBIX OTHOIIECHHH 10 OCHOBHOM
npoecCHOHATLHOM 00pa30BaTEIbHON MPOrPaMMbI BBICIIETO OOpa30BaHMs IO HAIMPABICHUIO
noarotoBku 54.03.01 Jluzaiin, nHanpaBneHHocTh (mpodwib) Beb-mu3aiiH w  MoOWIbHAs
pa3zpaboTka.

4. OFBEM JUCHHUIVIMHBI (MOAYJISA) B 3BAYHETHBIX EAMHUIIAX C YKAZAHUEM
KOINYECTBA AKAJEMHNYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOHIETI'OCsA C IIPEIIOJABATEJIEM (IIO BUJAAM YYEBHbIX
3AHATUN) U HA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIUXCS

Obmass Tpy0eMKOCTh (00beM) IUCHUIUIMHBI COCTABIAET 2 3a4eTHBIX EAMHMIBI, 72
aKajgeMUYeckux Jaca. JlucuurmmHa u3ydaercs Ha 3 Kypce B 6 cemectpe.

CocTaB 4 00beM JMCUUILIHHBI M BUbI Y4eOHBIX 3aHATHIA

Bun yqeOHBIX 3aHATHI Bcero Paszenerine 1o cemecTpam

Ob6mas Tpynoemkocts, 3ET 2
OO0mas TpyI0eMKOCTb, Yac. 72 72
AyIuTOpHBIE 3aHATHS, Yac. 60 60

Jlexuuu, yac. 20 20

[IpakTHueckue 3aHATHS, Yac. 40 40

B T.4. B (hOpMe PAKTHUECKOMN MOATOTOBKU 40 40
CamocrosTenpHas pabota 12 12
Kypcooii mpoekr (padota) - -
Bu1 ©TOroBoro KOHTPOIIS (3a4eT, IK3aMeH ) IK3aMeH JK3aMeH

5. COAEPXKXAHME JUCIMIIVIMHBI MOAVYJIsA), CTPYKTYPUPOBAHHOE
N0 TEMAM (PA3JEJAM) C VYKA3AHUEM OTBEJAEHHOI'O HA HHX
KOJINYECTBA AKAJEMUYECKUX YACOB 1 BUJIOB YYEBHBIX 3AHATUU

5.1. Conep:xanue TUCHHUILINHBI

Pa3gen 1. OcHoBbI Be0-au3aiina
Tema 1.1. Beeoenue ¢ 3D mexnono2uu 6 6eb-ousatine

OcHoBHBIE TOHATHA TpuMeHeHust 3D TexHooruii B BeO-1u3aiiHe, UCTOPHS Pa3BUTHS TPEXMEPHOU
rpaduKy B UHTEpHETE, COBPEMEHHBIE TPEH B M HalpaBJieHNs. Bo3aMokHOCTH HcTionb30Banus 3D
AJIEMEHTOB JUI CO3JIaHHMsI WHTEPAKTHBHBIX IOJb30BATENBCKUX HHTEp(EiicoB, BHU3yalIHn3alUuU
JAHHBIX U YIy4LIEHUS MOJIb30BATEIHCKOIO OMbITa B BEO-MPHIIOKEHUSX.

Tema 1.2. Ocnogvl mpexmepHou epaguxu u npoCmMpaHcmed

Teopernueckre OCHOBBI PAabOTBI C TPEXMEPHBIM IPOCTPAHCTBOM, CHCTEMBl KOOPAHWHAT
(mexaproBa, cepuyeckas), TOHATHS BEpPUIMH, TpaHel, MOJUTOHOB. ba3zoBble TpaHChOpManuu
00BEKTOB (TMepeMelleHre, BpallleHne, MacliTaOupoBaHUE), MPUHIUIBI paboThl ¢ KaMepamMu U
HPOEKIUSIMU B KOHTEKCTE BEO-TIPHIIOKEHUIH.

Pasnen 2. OcnoBbl UI/UX au3aiina

Tema 2.1. 3D snemenmul 8 nOIbL306AMENLCKUX UHMEPDeticax



[Tpuniuns! uaTerpanuu 3D 37eMEeHTOB B MOJIb30BaTENIbCKUE HHTEP(ENCH, BIUSHIE TPEXMEPHOH
rpaduKy Ha BOCHPUATUE U B3aUMOEHCTBUE I0JIb30BaTeNs. [IpuMephl yCcrenHoro npuMeHeH sl
3D B UI/UX nu3aiine, 6ananc Mexy GyHKINOHATLHOCTHIO M BU3YAJIbHOM MPUBIIEKATEIBHOCTHIO,
IIPUHLIMIIBI TOCTYITHOCTHU IIPU MCIIOJIB30BAHUU 3D KOHTEHTA.

Tema 2.2. Humepaxmusnocms u anumayus 6 3D unmepdeticax

Mertonbl co3maHus HMHTEPAaKTUBHBIX 3D 3/1€MEHTOB, NPUHIMIBI AHUMALUU TPEXMEPHBIX
00BEKTOB, TEXHUKU 00pabOTKH MOJIb30BATENILCKOTO BBOJIA (KIIMKH, KECTHI, IEPEMEIICHUE MBIIIIH).
bubnuorekn W MHCTPYMEHTHl A peaju3allud  HWHTEPAaKTUBHOCTH,  ONTHMHU3ALUSA
MPOM3BOIUTENHFHOCTH P paboTe ¢ aHUMHUPOBaHHBIMU 3D snemeHTamu.

Pa3nen 3. PaGora ¢ rpaduyeckumMu peakropamu
Tema 3.1. Beeoenue 6 Blender u ocnosvl 3D mooenuposaniist

Wutepdeiic 1 ocHoBHbIE MHCTpYMeHTHI Blender mist coznanus 3D moneneid. ba3oBbie TeXHUKU
MOJICTTPOBaHUs: paboTa ¢ MPUMHUTHBAMHY, PEAAKTHPOBAHUE MeIIel, MOTU(PUKATOPEI, CO3/IaHUE
MIPOCTHIX OOBEKTOB ISl HCTIOJB30BaHUS B BEO-TIPHIIOKCHUSX.

Tema 3.2. Texcmypuposanue u mamepuanwt 8 Blender. Sxcnopm 3D mooeneu ons 6eba

MeTtopl co3anus U HaloKeHUus TekcTyp Ha 3D mogenu, pabota ¢ UV-pazBepTkol, HacTpoiika
MaTepuaioB U 1einepoB. OcoOEHHOCTH TOATOTOBKM TEKCTYp JJid BEO-NPUIIOKEHUIH,
onTHMHU3alKs pasMepoB (aitioB, wucrnonszoBanue PBR (Physically Based Rendering)
marepuanoB. dopmatel skcnopra 3D moxenerr (GLTF, GLB, OBJ), meroasl ontumuzanuu
TEOMETPUH 7Sl BEO-TPUIIOKEHHUM, YMEHBIICHHE KOJMYECTBa IOJIUTOHOB, C)KATHE TEKCTYP.
WHCTpyMEHTBl U1l KOHBEpPTalMM W ONTHUMHU3alUMU MOJENEed, IOArOTOBKA AacCceToB s
ucnonbs3oBanus B Three.js u 1pyrux Be0-OnbnnoTeKax.

Pa3znen 4. AnanTuBHbII AU3aiiH 1 MOOM/IbHBIE HHTep(eichl
Tema 4.1. 3D mexnonoeuu 6 a0anmusHom 8eb-ousatine

[Tpunuumne! agantanuu 3D KOHTEHTa MO/ pa3IMYHbIE Pa3MepPbl SKPAHOB U YCTPOMCTBA, TEXHUKU
MaciTaOupoBanust U yrpouieHus 3D cieH Ui MOOWIBHBIX YCTpOMcTB. MeTonibl onpeaeneHus
BO3MOXKHOCTEH yCTpONCTBAa U JUHAMH4YECKOM 3arpy3ku 3D KOHTEHTa pa3iMyHOW CII0KHOCTH B
3aBUCUMOCTH OT IIPOU3BOJUTEIBLHOCTH.

Tema 4.2. 3D unmepgheticot 0151 MOOUTLHBIX NPUTLOHCEHUL

Ocobennoctu mnpoektupoBanus 3D wuHTepdeiicoB JUIsi MOOMJIBHBIX HPUIOXKEHUH, paboTa ¢
JKECTAMH U CEHCOPHBIM BBOJIOM, HaBUTAllUsl B TPEXMEPHOM IPOCTPAHCTBE HA MOOMIIBHBIX
ycrpoiictBax. [IpumMepsl ycrnemHbIXx MOOMIBHBIX NpuioxeHuid ¢ 3D unrepdelicamu, Oananc
MeXy QYHKIIMOHATbHOCTBIO U MPOU3BOAUTEIHLHOCTHIO.

Pa3neu 5. IlporoTunupoBaHue M MHTEPAKTUBHBII 1H3aiiH
Tema 5.1. WebGL u ocnoswl pabomul ¢ 3D 6 bpayzepe

Ocnossl WebGL API, cTpykrypa mieiinepoB (BeplinHHbIE U (pparMeHTHBIE), paboTa ¢ Oydepamu
BEpIIMH M HHJEKCOB. ba3oBble omnepanuu: co3laHHe CLEHBI, 3arpy3ka u orobpaxkenue 3D
MoOjIeNield, HaCTPOWKa KaMephbl M OCBEIIIEHUS B Opay3epHO cpejie.

Tema 5.2. bubnuomexa Three.js ona 6ed-pazpabomku

bubnuorexka Three.js kak OCHOBHOW HHCTpyMEHT ajii paboTbl ¢ 3D B BeO-MpUIOKEHUSX,
apXUTeKTypa OMOIMOTEKH, OCHOBHBIE KJIACChl U KOMITIOHEHTHI (Scene, Camera, Renderer, Mesh,
Geometry, Material). MeToasl co3maHusi CIieH, 3arpy3Kd MOJIeieil, pabOThl C OCBEIICHHEM M
TEHSIMH, aHUMALlUU OObEKTOB.

Tema 5.3. Humepaxmuenvie 3D npomomunsvl u u3yaiuzayuu



Mertoap! co3aanusl UHTEpaKTUBHBIX 3D nmpoToTroB HHTEPQEcoB, TEXHUKU 00paOOTKH COOBITHIA
nons3oBarens (Raycasting, B3ammoneiictBue ¢ oObekramu), umHTerpauus 3D sneMeHTOB ¢
tpanuumnonasiMu HTML/CSS xomnonenTamu.

Paznen 6. [IpoaBuHyTbIe TEXHUKH BeO-IM3aiiHa
Tema 6.1. Ilpoosurnymoule mexnuku penoepunea u LOCMmoopabomxu

[IponBuHYyTHIE TeXHUKHU peHaepuHra 3D cueH: paboTa ¢ TEHSMH, OTpaXXCHUsIMH, pedpaxiueid,
addexkramu mocrodpadbotku (bloom, depth of field, tone mapping). Meroasl onTuMu3zanuu
CJIIOKHBIX BH3YaJIIbHBIX A (EKTOB, HCIOJIb30BaHKEe compute shaders mnsi MOBBIICHUS
npou3BoIUTENbHOCTH, TeXHUKH deferred rendering.

Tema 6.2. Ilpoussooumenvrocms u onmumuzayus 3D konmenma

Metoap! TpOQHUINPOBAHUS W ONTUMH3AIMUA MPOU3BOAUTENHHOCTH 3D TMpMIIOKEeHUH, TEXHUKU
06arTynHra, HMHCTAHCHHIA, MWCIIOJb30BaHMS TEKCTYpHBIX amiacoB. CTpaTeruu 3arpy3ku H
KammpoBanus 3D acceToB, METOIbI CHIDKEHHSI BpEMEHH 3arpy3KH, ucronb3oBanue Web Workers
1151 GOHOBOM 0OPaOOTKH JTAaHHBIX.

Tema 6.3. 3D xomnonenmol 8 OU3AUH-CUCEMAX

[TpuHIMnOBl co3maHus nepeucnosb3yemMbix 3D KoMIoHeHTOB, uHTerpauus 3D 31eMeHTOB B
CYLIECTBYIOIIME JAM3ANH-CUCTEMBl, CTaHIApPTU3alUsl [apaMeTpoB M HAcTpoek. Metomsl
JNOKyMeHTHpoBaHUs 3D  KOMIIOHEHTOB, co3/laHue OHOIMOTeK acceToB, o0ecreyeHue
KOHCUCTEHTHOCTH BU3YaJIbHOT'O CTUJISI IIPH UCIOJIB30BaHUU 3D 3J1eMEHTOB B pa3IMYHbIX YACTAX
HPUIOKEHUS.

5.2. TemaTH4ecKU# miaaH
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Pasznea 1. OcHoBBI Be0-TH3aiiHA
Tema 1.1. BBenenue B 3D texHomoruu B BeO- ’ ) )
JM3aiHe
Tema 1.2. OcHOBBI TpexMepHOW Trpaduku u
4 - 4 2 2 2
MPOCTPAHCTBA
Hroro pazgea 1 6 - 6 4 2 2
Pazaen 2. OcnoBbl UI/UX nu3aiina
Tema 2.1. 3D smneMeHTHI B MOJB30BAaTEILCKUX
. 3 - 3 1 2 2
uHTepdeiicax
Tema 2.2. HTEepakTUBHOCTh N aHUManusg B 3D
o 3 - 3 1 2 2
uHTepdeiicax
Hroro paznen |l 6 - 6 2 4 4




Paznen 3. PaGora ¢ rpadmyecKkuMH peakTopaMu

HUCTOPUSI  Pa3BUTHS  TPEXMEPHOU

rpaduxu B MHTEPHETE,
COBpeMeHHBIe TpeHHBI nu
HaIPABJICHUS. Bos3moxuoctu
Hcronb30oBanua 3D »neMeHTOB IS
CO3/1aHus WHTEPAKTUBHBIX

MOJIb30BaTEIBLCKUX  HMHTEP(HENCOoB,
BHU3YyaJIM3allun JAaHHBIX )41

Tema 3.1. Benenue B Blender u ocHoBrel 3D
8 2 6 2 4 4
MOJCIIUPOBAHUS
Tema 3.2. TekcTypupoBaHME€ WU MaTepuabl B 8 5 6 5 4 4
Blender. Dxcnopt 3D mopeneii s Beba
Hroro pazgea Il 16 4 12 4 8 8
Paznen 4. AnanTuBHbIii 1U3aiiH 1 MOOWIbHBbIE HHTEpPdeiichl
Tema 4.1. 3D TexHOIOrMM B aJallTUBHOM BeO-
. 5 - 5 1 4 4
IU3aiHe
Tema 4.2. 3D wunrepdericel a1 MOOHIBHBIX
. 7 2 5 1 4 4
MIPHIIOKECHUN
Hroro paznen IV 12 2 10 2 8 8
Paznen 5. [IporoTunupoBaHue 1 HHTEPAKTUBHBII TU3aiiH
Tema 5.1. WebGL u ocHoBbl pabotsl ¢ 3D B
4 1 3 1 2 2
Opaysepe
Tema 5.2. bubnmoreka Three.js s BeO-
6 2 4 2 2 2
pa3paboTKu
Tema 5.3. UntepaktuBHsle 3D mpororunsl u
3 - 3 1 2 2
BU3YaTH3aI[uU
Hroro paznen V 13 3 10 4 6 6
Pa3nen 6. [IpoaBuHYTbIe TEXHUKHU BeO-1U3aiiHA
Tema 6.1. IIpoaBuHYTBIE TEXHHKH PEHIACPHHTA
POABHIY PEHACP 8 2 |6 | 2| 4| 4
U OCTOOpabOTKH
Tema 6.2. I[Tpou3BOIUTENBHOCTh U ONTHMH3AIHS
5 - 5 1 4 4
3D xoHTeHTa
Tema 6.3. 3D KOMIIOHEHTHI B TU3alH-CUCTEMAaX 6 1 5 1 4 4
Hroro paznen VI 19 3 16 4 12 12
HToro mo xucuunnHe 72 12 60 20 40 40
5.3. JIeKIIMOHHDbIE 3aHATHSH
dopmu-
Tema Coneprxanue Jac. PyeMbIC
KOMIIE-
TEHIINHU
Pa3znen 1. OcHoBBI BeO-aM3aiiHA
Tema 1.1. Bsegernme B 3D | OCHOBHBIE TIOHSTHS TPUMEHEHUS | 2 IK-3
TEXHOJIOTUH B BEO-IM3aiiHe 3D TexHonoruii B BeO-au3aliHe, I1K-4




yaaydliCHUusd IMOJIB30BATCIBCKOTO
OIIbITa B Be6'HpI/IJ'IO}KCHI/I${X.

Tema 1.2. OcHOBBI TpexMepHOU
rpaduKy ¥ IPOCTPAHCTBA

Teoperuueckrne OCHOBBI PaOOTHI C
TPEXMEPHBIM MIPOCTPAHCTBOM,
CUCTEMBl KOOpJAMHAT (JI€KapTOBa,
chepuyeckas), TOHATHS BEPIIHH,
rpaHeil,  NOJUroHOB.  ba3oBeie
TpaHnchopmauu 00BEKTOB
(nepemelienue, BpalleHue,
MacITaOMpOBaHHKE), MIPUHITATIBI
paboThI C KaMEpaMH U MPOCKIUIMHU
B KOHTEKCTE BEO-MIPHIIOKEHUH.

I1K-3
[1K-4

Pasn

e 2. OcnoBbl UI/UX qu3aiina

Tema 2.1. 3D o>1eMeHTHI B
M0JIb30BATEIBCKUX HHTEpdeiicax

[TpuHUMTIEL WHTErpanuu 3D
AJIEMEHTOB B  IOJIb30BATEIIbCKUE
uHTep(EHChl, BIUSHUE TPEXMEPHOU
rpaduky  Ha  BOCIpUATHE U
B3aUMO/ICCTBUE M10JI30BATENS.
[Ipumepsl ycnenmHoro NpuMeHEHUs
3D B UI/UX nguzaiige, OanaHC
MEXNYy (QYHKIIMOHATBHOCTBIO U
BU3yaJIbHOW MPUBJIEKATEIBbHOCTHIO,
NPUHIUIIBI  JOCTYITHOCTH  TpH
MCIO0JIb30BaHUU 3D KOHTEHTA.

[1K-3
[IK-4

Tema 2.2. VHTepakTUBHOCTb H
anumManus B 3D unrepdeiicax

Metonpl co31aHUsI UHTEPAKTHBHBIX
3D 3JIEMEHTOB, MPUHIUITBL
AHMMAaIllMU TPEXMEPHBIX OOBEKTOB,
TEXHUKHU 00paboTkH
M0JIb30BATEIBCKOTO BBOJA (KIIUKH,
KECThl, MEpEeMEIIEHUEe  MBbIIIN).
bubmmorekn W HMHCTPYMEHTHI ISt
peanu3anuu UHTEPAKTUBHOCTH,
ONITUMU3AIHS TIPOU3BOAUTEITBHOCTH
npu paboTe ¢ aHUMHPOBaHHBIMU 3D
HIIEMEHTAMU.

[1K-3
[1K-4

Pasznen 3. Padora ¢ rpadguyeckuMu peIaKkTopaMu

Tema 3.1. Beenenue B Blender u
ocHOBHI 3D MonenupoBaHus

Wntepoeiic 51 OCHOBHBIE
WHCTPYMEHTHI Blender JUTSL
cosganuss 3D wmopenei. bazosble
TEXHUKHU MOJIEIMpOBaHus: paboTa ¢
IPUMHUTHBAMH,  PEJAKTUPOBAHUE
Merniel, MoIu(PUKATOPhI, CO3TaHNE
IIPOCTBIX 00BEKTOB JUISL
HCITOJIB30BaHUs B BeO-
IPWJIOKEHUSX.

[1K-3
[IK-4
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Tema 3.2. TekcrypupoBaHue U
marepuaisl B Blender. Dkcropt
3D mopneneit qis BeOa

MeToapl co3maHUS M HAJOKEHUS
TekcTyp Ha 3D moxenu, pabota ¢
UV-pa3BepTkoi, HacTpoOMKa
MaTepuasoB u e iepos.
Oco0eHHOCTH MOATOTOBKU TEKCTYpP
IS BEO-TIPHIIOKEHUH,
ONTUMU3AIMS pa3MepoB  (aiiioBs,
ucnonp3oBanue PBR  (Physically
Based Rendering) marepuaos.

®opmatel 3kcniopta 3D Mopenei
(GLTF, GLB, OBJ), wmetoabl
ONTUMM3AIMU T€OMETPUH IJIsl BeO-

IIPUJIOKEHUH, YMEHBILICHUE
KOJIMYECTBA IIOJIMIOHOB, C)KaTue
TEKCTYP. HNHCcTpyMEHTBI JUIS

KOHBEPTALlMM W  ONTUMH3ALUH
MOJIeNIeH, TTOATOTOBKA acCeTOB IS
ucnons3oBanus B Three.js u apyrux
Be0-010IMOTEKAX.

[K-3
[1K-4

Pa3nen 4. AnanTuBHbIN 1H3aiiH 1 MOOMJIbHBIE HHTEPdeiichI

Tema 4.1. 3D TexHoONOTUH B
aIalITUBHOM BeO-qu3aiiHe

[Mpunnumne agantauu 3D KOHTEHTa
MIOJ] pa3JIMYHbIE pa3MepPbl SKPAHOB U
YCTPOICTBA, TEXHUKH
MacIITaOUPOBaHUSI W  YNPOILEHUs
3D  cumen s MOOMJIBHBIX
YCTPOMUCTB. MeTonbl OIpeaeaeHust
BO3MOJKHOCTEH  YCTpOWCTBA W
JUHAMHYECKOU 3arpy3Ku 3D
KOHTEHTa Pa3JINYHOW CIIOKHOCTH B
3aBUCUMOCTH oT
MPOU3BOAUTEIBLHOCTH.

1

[K-3
[1K-4

Tema 4.2. 3D unrtepdeiicel ans
MOOWJIBHBIX TPHIIOKEHUH

OcobenHoctu npoekTupoBanus 3D
uHTepdeiicoB  aa8  MOOMIJIBHBIX
NpUJIOKEHUH, paboTa ¢ *KecTaMu U
CEHCOpPHBIM BBOJIOM, HaBUTallMs B
TPEXMEPHOM  TIPOCTPAHCTBE  HA
MOOWITBHBIX YCTpOMCTBAX.
[TpuMepbl yCHEMIHbIX MOOUIIBHBIX
npuioxkeHuit ¢ 3D uHTepdeiicamu,

Oamanc MEXIY
(GYHKIIMOHAJIBHOCTHIO u
ITPOU3BOIUTENBHOCTHIO.

[1K-3
[IK-4

Pasznen 5. [lpororunupoBanye 1 MHTEPAKTUBHBII M3aliH

Tema 5.1. WebGL u ocHOBBHI
pabotsl ¢ 3D B O6paysepe

OcnoBet WebGL API, crtpykrypa
e 1epoB (BepIIMHHBIE u
¢bparmenTHBIE), paboTa ¢ Oydepamu
BEepIIMH U UWHAEKCOB. bazoBbie
Olepalnu: CO3/laHHE  CIIEHHB,
3arpy3ka  u  oroOpaxenue 3D

1

IK-3
[1K-4
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MOJZCJIEH, HACTpOMKAa KaMmepbl U
OCBelIeHUs B Opay3epHOll cperie.

Tema 5.2. bubnmoreka Three.js
JUTs BeO-pa3paboTKu

bubmuoreka Three.js kak 0OCHOBHOMI
WHCTPYMEHT AJ1s1 paboTsl ¢ 3D B BeO-
MIPHIOKCHUSX, ApXUTEKTypa
OMOIMOTEKH, OCHOBHBIC KJIACCHI W
KoMroHeHThl  (Scene, Camera,
Renderer, Mesh, Geometry,
Material). MeTonbl co31aHus CIICH,
3arpy3Kd  Mojened, paboTel ¢
OCBCILIEHUEM U TCHSIMH, aHHUMAIlUU
00BEKTOB.

I1K-3
[1K-4

Tema 5.3. UnrepaktuBnbie 3D
IPOTOTHITBI M BU3YaTIH3AIIH

Metonbl cO3/1aHUSI UHTEPAKTHBHBIX
3D nporoTunoB  UHTEPQEHCOB,
TEXHUKH  0OpabOTKH  COOBITHIA
MOJIb30BATENs (Raycasting,
B3aMMOJICHCTBHE C OOBEKTaMM),
unterpanss 3D snemeHTOB ¢
TPaIUIIHOHHBIMU HTML/CSS
KOMIIOHEHTaMU

IK-3
[1K-4

Pa3neu 6. IlpoaBuHyTHIe TEXHUKH Bed-Iu3aiiHa

Tema 6.1. [IponBunyTHIE
TEXHUKHA peHaepuHra Hu
MoCTOOpabOTKH

[TpoBHHYTBIC TEXHUKH PCHICPUHTA
3D cuen: pabota C TEHSIMH,
OTpaKEHUSIMH, pedpaxiueit,
s pexramu noctoOpadoTku (bloom,
depth of field, tone mapping).

MGTO)II)I OIITUMH3AIlMN CJIOKHBIX

BU3YaJIbHBIX 3¢ ¢dexToB,
ucrnonb3oBanue compute shaders
IS MOBBIIICHUS
IPOU3BOIUTEIILHOCTH, TEXHUKH

deferred rendering

[1K-3
[IK-4

Tema 6.2. IIpon3BOOUTENBHOCTD
u ontuMmuzanus 3D KOHTeHTa

Mertoasl  mpodunupoBaHUS U
ONTUMM3ALMH TPOU3BOAUTEILHOCTU

3D TIPUIIOKEHUH, TEXHUKU
OaruymHra, WHCTaHCHHTA,
HCTIOJIb30BaHUS TEKCTYPHBIX

atnmacoB. CTpaTeruu 3arpy3ku U
K31mMpoBanus 3D acceToB, METOAbBI
CHI)KCHHMSI  BPEMEHHU  3arpy3Ku,
ucrioip3oBanne Web Workers mis
(oHOBOI 00PabOTKHU JIaHHBIX

[1K-3
[IK-4

Tema 6.3. 3D KOMIIOHEHTHI B
U3ailH-CUCTEMAaX

[TpuHIMTIBI CO3/IaHUS
MIEPEUCIIONB3YEMBIX 3D
KOMIIOHEHTOB,  WHTerpauus 3D
DJICMEHTOB B CYIISCTBYIOIIUE
U3aliH-CUCTEMBI, CTaHIapTU3AIUS
napaMeTpoB M HacTpoek. MeTossl
JIOKYMEHTUPOBaHUS 3D
KOMITOHEHTOB, CO3/1aHue OMOINOTEK

[1K-3
[IK-4
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acCeTOB,
KOHCHUCTEHTHOCTH

IIPUJIOKEHUS

obecnieyenne
BU3YaJIbHOI'O
CTWIA TMpu Hucnosib3oBaHuu 3D
SIIEMCHTOB B Pa3JIMYHBIX YaCTIX

5.4. lIpakTuyeckue 3aHATHs B (opMe NPAKTHIECKOH MOATOTOBKH

Tema

Conepxanue

gac.

dopmu-
pyeMsble
KoMIIe-
TEHLIUH

Metonn! u
(hopMBI KOHTPOJIS
hopMHUpyeMBIX
KOMIIETCHIIUHI

Pa3zgen 1. OcHoBBI BeO-aAM3aiiHA

Tema 1.2.

OCHOBBI

TpexXMepHOU TpaduKku U

MPOCTPAHCTBA

Pabora ¢ kamepodi wu
HaBUTALUEHN B 3D
MIPOCTPAHCTBE.
[IpakTueckoe  H3ydeHHE
paboTel C  Pa3IUYHBIMU
TUIIAMU KaMmep
(PerspectiveCamera,
OrthographicCamera),
HaCTpoiika napaMeTpoB
kamepsl (FOV, aspect ratio,
near/far planes).

2

[1K-3
[1K-4

Brimonnenue
IIPAaKTUYECKON
paboThI

Pa3nen 2. OcnoBel UI/UX 1

n3alHa

Tema 2.1. 3D 3meMeHTHI B

M0JIb30BATEIbCKUX
uHTepdeiicax

IIpaktuueckoe OCBOEHHE
uHTerpamu 3D a1eMeHToB ¢
TpaJULIOHHBIMU
HTML/CSS kommnoneHTamu
uHTepdeiica. N3zyyenue
METO/IOB O3UIIMOHUPOBAHUS
3D canvas OTHOCHUTEIILHO
JPYTHX AJIEMEHTOB
CTpaHULIBI, CO3/JaHUE
THOpUIHBIX ~ MHTEp(dEicoB,
rae 3D 3JIEMEHTHI
JIONOJTHSTOT cTaHapTHeie Ul
KOMITOHEHTBI

I1K-3
[1K-4

Beinonuenue
MIPaKTUYECKON
paboThI

Tema
WHTEpakTUBHOCTD
aQHUMaIIus B
uHTepdeiicax

2.2.
u
3D

[IpakTuueckoe U3y4eHue
CO3JIaHUs TUTaBHBIX
annmManuii 3D 00beKTOB ISt
UCIIOJIb30BAHUS B
uHTepdeiicax. OcBoenue
TEXHUK AQHUMAITUH
TpaHCHOpMAITHA

(mepemeriieHre, BpaIlleHUE,
MaciTadupoBaHue), padoTa
C BpPEMEHHBIMH KpPHBBIMH
(easing functions), co3naHue
NIepexo10B MEXTy

COCTOSIHUSIMU O0OBEKTOB

[1K-3
[1K-4

Beimonuenue
[IPaKTUYECKOU
paboThI

Paznen 3. Padora ¢ rpadgmyeckuMu peJakTopaMu
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Tema 3.1. BBenenue B
Blender u ocuoBel 3D
MOJICTTUPOBAHUS

IIpaktuueckoe OCBOEHUE
uatepdetica  Blender wu
0a30BBIX MHCTPYMEHTOB
MmonenupoBanus. CoznaHue
NPOCTBIX ~ OOBEKTOB W3
NPUMHUTHBOB, pabora ¢
peXKUMaMH  peJaKTHPOBAHMS
(Edit Mode), ucnionp3oBanue
MOAN(HUKATOPOB UL
W3MEHEHUS reOMEeTpHH,
OCHOBBI paboThI c

mMar€puajiaMi U TCKCTypaMu

[1K-3
I1K-4

Brimonnenue
MPAKTUYECKOU
paboThI

Tema 3.2.
TexcrypupoBanue u
Marepuansl B Blender.
Oxkcnopt 3D moaeneit ais
BeOa

IIpaktuueckoe U3y4eHue
mporiecca TEKCTYPUPOBAHUS
3D moneneii, co3ganue UV-
pa3BepTKHy, HaJIOKEHUE
TeKkcTyp. OCBOEHHE FKCIIOpPTA
MoJenein B dbopmaTtbl
GLTF/GLB, omtuMmmp3anuys
TeOMETPUM U TEKCTyp JUis
BeO-TIPUJIO’KEHHI, TPOBEPKA
KauecTBa
IKCIIOPTUPOBAHHBIX
MOJETIEN

Brinosinenue
MPaKTUYECKOU
paboThI

Paznen

4. AlanTUBHBIN 1U3aiiH 1 MOOWILHbIE HHTeP(eii

Chbl

Tema 4.1. 3D TexHoorun
B aJalTUBHOM BeO-
JTM3aiHe

IIpaktuueckoe n3y4eHue
MeTo10B aganTauu 3D cren
MOJl Pa3IM4HbIE pa3MepsI
SKpaHOB UM  YCTpPOICTBA.
Peammzaius  onpenenenus
BO3MOXKHOCTEH yCTPOMCTBA,
JUHAMUYECKOE  W3MEHEHHUE
KayecTBa pEeHIepUHTa,
YIPOILEHNUE T€OMETPUU JUIS
MOOMJIBHBIX YCTpPOMCTB,
WCMOJIb30BaHNE Menua-
3alpoCoOB Uil YIIPABJIECHUS
3D KoHTeHTOM

4

I1K-3
[1K-4

Beinonuenue
MIPaKTUYECKON
paboThI

Tema 4.2. 3D
UHTEpQEHChI IS
MOOWJIBHBIX MPHIIOKEHUH

[IpakTuueckoe U3y4eHue
co3nanus 3D untepdeiico ¢
MOJUIEPKKOM  CEHCOPHOTO
BBOJA  JUII  MOOWJIBHBIX
YCTPOMCTB. OcBoeHue
00paboTku  touch-coObITHIA,
KecToB (swipe, pinch, rotate),
peanu3alii  MHTYUTHUBHOM
HaBUT AU B 3D
MIPOCTPAHCTBE C TIOMOIIIBIO
KacaHu, amanTans
OrbitControls TUTS
MOOMIILHBIX YCTPOMCTB

[1K-3
[1K-4

Beimonuenue
[IPaKTUYECKOU
paboThI
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Paznen 5.

IIporoTHnMpoBaHKe U HHTEPAKTHBHBIN IU3aIH

Tema 5.1. WebGL u
OCHOBBI paboTel ¢ 3D B
Opayzepe

[Npaktiueckoe OCBOCHHE
padotel ¢ WebGL API mns
co3manus 0a3oBoii 3D crieHsl
6e3 WCIIOJTb30BAHHUS
OMOIIMOTEK. Nzyuenue
CO3JaHus LIEHIEPOB
(BEpIIMHHOTO u
(parMeHTHOr0), paboThl C
Oydepamu BEPILIH,
HAcCTpOWKU  arpuOyroB H
uniform-nepeMeHHBIX,
peanm3anuu 0a30BOTO
peHieprHTa

2

I1K-3
I1K-4

Beinonnenue
IIPAaKTUYECKON
paboThI

Tema 5.2. bubmuoreka
Three.js TUIst BeO-
pa3paboTKu

[IpakTuueckoe U3y4eHue
3arpy3kn 3D mogeneir B
¢opmarax GLTF/GLB ¢
WCMOJIb30BaHUEM
GLTFLoader B Three.js.
OcBoeHue paboThI c
3arpy’K€HHbIMU  MOJICIISIMU:
JOCTYH K TEOMETpUH U
MarepuaiaMm, MOIU(PHUKAIHS
CBOMCTB, nobaBieHre
aHUMaIIH, HAHTETpalys
MOJIENIE B CYILECTBYIOLLINE
CLIEHBI

[1K-3
I1K-4

Brinosinenue
MPaKTUYECKOU
paboThI

Tema 5.3.
HNHTepakTUBHBIE 3D
IIPOTOTHIIBI U
BHU3yaJIN3aluU

IIpaktuueckoe OCBOEHHE
CO37aHMs  IOJHOLIEHHOTO
VHTEPaKTUBHOIO IPOTOTUIIA
uHTepdeiica c
UCTIOJIb30BaHUEM 3D
JJIEMEHTOB. N3yuenue
TeXHUK  Raycasting i
OIpeieNIeHUs
B3aUMOJIEUCTBHS
TIOJIb30BATENS c 3D
o0BbeKTamuy, MHTETpaLX
COOBITHH, CO3IaHusI
MIEPEXO0B MEXITY
COCTOSIHUSIMU UHTEpdeiica

I1K-3
[1K-4

Beinonnenue
MIPaKTUYECKON
paboThI

Pa3n

eJ1 6. [IponBUHYTHIE TEXHUKH BeO-AM3aiiHa

Tema 6.1. IlpoaBuHyThIE
TEXHUKU peHJIeprHTa
U TIOCTOOPabOTKH

[IpakTiueckoe U3y4eHue
CO3aHUs CJIOXHBIX
BU3YyaJIbHBIX 3¢¢ekToB B 3D
ClieHax: paboTa ¢ TEeHsIMHU

(shadow mapping),
otpaxkeHussmu  (reflection),
pedpakmmert,  3ddexramu

noctobpaboTku.  OcBoeHHe

4

[1K-3
[1K-4

Beimonuenue
[IPaKTUYECKOU
paboThI
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UCTIOJTb30BAHUS
EffectComposer B Three.js
JUISL TIPUMEHEHUsT (PUIIBTPOB
(bloom, depth of field, tone

mapping)

MOACIIUPOBAHUA

ONITHMH3UPOBAHHOTO
KOHTEHTa TUTST BeO-
MIPUIIOKEHNN. Nsyuenne
METO/IOB
HU3KOIOJIUTOHAIIBHOTO
MOJIETTUPOBAHUS, TEXHHUK
CO3JaHUs CTHJIN30BaHHBIX
MOJIeIIeH, paboThI c
MoauuKaTopaMu TUTS

OIITUMH3alINN

Tema 6.2. | IIpakTuaeckoe ocBoeHue | 4 ITK-3 Brimonaenue
HpOI/I3BOI[I/ITeJ'II>HOCTI) u | METOJOB HpO(l)I/IJII/IPOBaHI/IﬂI/I I1IK-4 HpaKTI/ILIeCKOI\/JI
OLITHMU3ALS 3D | onTuMusanMu palboThI
npousBogureibHOCTH 3D
KOHTEHTa .
BeO-npuiiokeHuil. M3zyuenue
TEXHUK OaTumHra,
MHCTAHCHHIA,
HCIIOJNIb30BaHUSI TEKCTYPHBIX
aTJIacos, ONTUMHU3ALIUH
meiiiepoB, pabotel ¢ Web
Workers ams ¢doHOBO#
00pabOTKM JTaHHBIX
Tema 6.3. 3D | [IpakTuueckoe u3ydyenue | 4 I1K-3 Brinonnenue
KOMIOHEHTHI B Au3aiiH- | CO3MaHMA OMOJIMOTCKH [1K-4 HpaKTHHGCKOﬁ
CHCTEMAX MIEPEUCTIONB3YEMbIX 3D paloThI
KOMIIOHEHTOB UL Hrorosoe
UCIIOJIb30BaHUS B PA3IMUHBIX TECTUPOBAHUE
MIPOEKTAX. OcBoeHue 10 TUCLUIUINHE
METOZIOB  CTaHJApTU3ALMU
rapaMeTpoB, CO3aHUS
KOH(HT'ypallMOHHBIX
(haitlyioB, JOKyMEHTUPOBAHHUS
KOMITOHEHTOB, 00€eCIIEYEHHS
KOHCHCTEHTHOCTH
BU3YaJIbHOTO CTUJIS
5.5 CamocTosiTeibHast padoTa 00y4yarommxcst
Meronsl
dopmup A
. 1 (GOopMBbI
Bunel camocTosiTenbHON yeMble
Tema qac. KOHTPOJISI
paboTsl KOMIIETE
(bopMupyeMBbIX
HIUU .
KOMIIETEHIIUH
Pa3nen 3. Pabdora ¢ rpadguyeckumMu peakropaMu
Tema 3.1. Benenue B | CamocTOsATENIbHOE H3y4YeHHE | 2 [1K-3 Beinonnenue
Blender u ocHOBbI 3D | MPOABHHYTHIX TEXHUK PaOOTHI [1K-4 MPaKTUYECKOM
c Blender pmns coznanus paboThI
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Tema 3.2.
TexcrypupoBanue u
matepuansl B Blender.

Oxcnopt 3D  Moaenei
1 BeOa

N3yuenue Ppa3JInYHBIX
dbopmaroB 3D Mopeneit, ux
MPEUMYILECTB U HETOCTATKOB
TUTS BeO-pa3paboTKH.
N3yuenue MHCTPYMEHTOB IS
KOHBEpTAllUM, ONTUMHU3ALUU
u Baympanuu 3D acceros,
METOJIOB paboThI C
TEKCTYpaMu U MaTepHaJlaMH.

[1K-3
I1K-4

Brimonuenue
MPaKTUYECKOU
paboThI

Paznen

4. AfanTUBHBIN IU3aiiH 1 MOOW/ILHbIE HHTeP(eHChI

Tema 4.2. 3D
UHTEpQEHChI I
MOOUIIBHBIX
MIPUITOKEHU I

N3yuenue IPUMEPOB
YCHEUIHbIX MOOUITBHBIX
IPWIOKEHUH U BeO-CaliTOB ¢
UCIOJIb30BaHUEM 3D
uHTEp(PENCcOoB. Ananns
MaTTEePHOB MPOEKTUPOBAHMUS,
METOJIOB PabOTBI C KECTAMH,
NPUHIIMIIOB  HABUTAllUU B
TPEXMEPHOM  IIPOCTPAHCTBE
Ha MOOWJIBHBIX YCTPOMCTBAX

2

[K-3
I1K-4

Brinosinenue
MPAKTUYECKOU
paboThI

Pa3nen 5.

IIporoTHnMpoBaHue U HHTEPAKTUBHBIN AU3AH

Tema 5.1. WebGL wu
OCHOBBI paboTel ¢ 3D B
Opayzepe

Nzyuenne  WebGL  AP],
CTPYKTYpPBI HIeAEepOB,
TE€XHUK IPOrpaMMHPOBAHUS
Ha GLSL. N3yuenue
BEPLIMHHBIX M ()ParMEHTHBIX
HIei1epoB, paboThI C
TEKCTYpaMH, peanu3anu
Pa3INYHBIX BU3YaJIbHBIX
3 peKToB

1

I1K-3
[IK-4

Brimonxnenue
IIPAaKTUYECKON
paboThl

Tema 5.2. bubauoreka
Three.js TUISL
pa3paboTku

BeO-

CamocTrosiTenbHOE U3YYEHUE
pa3IMYHBIX  OUOIMOTEK U
bpeiiMBOpKOB sl pabOTHI C
3D B BeO-pa3paboTke.
CpaBHUTENBHBIN aHanu3
Three.js, Babylon.js, A-
Frame, PlayCanvas, usyuenue
1504 BO3MOXKHOCTEH,
MIPOU3BOUTEIHHOCTH,

001acTH MPUMEHEHHSI.

I1K-3
[1K-4

Beinonnenue
MIPaKTUYECKON
paboThI

Pasneu 6. [lponBuHYThIe TEXHHKH Bed-Iu3aiiHa

Tema 6.1. IIponBunyTHIE
TEXHUKHU peHepuHra

¥ TTIOCTOOPabOTKH

N3yuenune MIPOJIBUHYTHIX
TEXHUK peHnepunra 3D cuen:
deferred rendering, forward
rendering, ocBemieHusT |
TEHEH, TEeXHUKU
oCcTOOPabOTKH.

2

I1K-3
[1K-4

Brinonnenue
[IPaKTUYECKOU
paboThI

Tema 6.3. 3D
KOMIOHEHTELEI B JIU3alH-
cUCTEMAX

N3yuenune
CO3JlaHus |
JM3aiH-CHCTEM,
BKJIIOUAIOIIHNX 3D

NPUHITUTIOB
MOJIEPIKKH

I1K-3
[1K-4

Brinonnenue
IIPaKTUYECKOU
paboThI
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KOMITOHEHTRI. McciiemoBanue
METOJIOB  CTaHJapTHU3aLINH,
JIOKYMEHTHUPOBaHUS,
obecnieueHus
KOHCHCTECHTHOCTH,
uHTerpauuu 3D 37eMEeHTOB B
CYLLECTBYIOLINE JA3aiH-
CHCTEMBI

6. ®OHJ| OLIEHOYHBIX CPEJCTB JUUIsI IPOBEJEHMS TEKYIIETO KOHTPOJIA
YCIEBAEMOCTHU U MPOMEKYTOYHOI ATTECTALIUUA OBYYAIOILMXCS MO
JUCHUILIMHE (MOJYJIIO)

@OHJ OLIEHOYHBIX CPEACTB JUIsl MPOBEACHUSA TEKYIIEr0 KOHTPOJIS YCIEBAaeMOCTH U
POMEKYTOUHOU arTectaiuu ooydaromuxcs (nanee — @POC) no gucuuiuimie «3D-TeXHOI0Tum
MPEJICTaBJICH OTAEIbHBIM JOKYMEHTOM U SIBIISIETCS 4aCThIO0 paboueil mporpaMMbl

7. IEPEYEHb OCHOBHOW M JONOJHUTEJIBHOW YYEBHOW JIMTEPATYPBI,
HEOBXOJIUMOIi 1JIS1 OCBOEHUS JUCUMILIAHBI (MOIY.JIS)

IleyaTHble u3naHuA

1. Jlupsenn Y. YHUBepcallbHbIE IPUHIHUIIBI IW3aiiHa: 125 crioco0oB ymy4InuTh F03a0MINTH
IPOJYKTA, IOBJIMSTH Ha €r0 BOCIPUSATHE TOTPEOUTENEM, BEIOpaTh BEPHOE JU3allHEPCKOE PELIEHNE
1 1oBeIcUTh dpdexkruBHocTh / Y. JImasemn, K. Xonnen, /[x. batnep; nep. ¢ anrin. A. Mopo3a. -
Mocksa: Komubpu; A30yka-Attukyc, 2021. - 272c¢.: u.

2.Yenmen H. Hudpossie rpaduyeckue nunctpymentsl / H. Yenmen, [I. YUenmen. - 2-e uzg.
- M.: Bunbsmc, 2022. - 656c¢.: ui.

DJIeKTPOHHbBIE U31aHNs (3J1eKTPOHHBIE pecypchl)

1. BopeckoB A.B. OCHOBBI KOMIIBIOTEPHOW IpaduKu: y4eOHUK ¥ MPAKTUKYM Il By30B /
A.B. Bopeckos, E.B. Illukun. — Mocksa: FOpaiit, 2026. — 219 ¢. — TekcT: 31eKTpOHHBIN //
ObpazoBarenbHas miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583399 (nara
obpamenus: 19.05.2026).

2. UmxenepHas 3D-komnbloTepHass rpaduka: y4eOHHK W HPAKTHKyM Uit BY30B /
AL Xetigen, A.H. Jlormrosckmii, .B. byropuna, B.H. BacunbeBa. — 3-e¢ usn., mepepad. u
non. — Mocksa: FOpaiit, 2025. — 596 c. — Tekcr: snexTponHblii // OO6pa3zoBaTenbHas
matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/558191 (nata oopamenns:19.05.2026).

3. JIutBuna T.B. Jlu3aiin HOBbIX Meaua: yueOHuk uig By3oB / T.B. JIutBuna. — 3-e u3n.,

uctp. — MockBa: IOpaiit, 2026. — 182 c. — Tekcrt: snekrpoHHbi // OOpa3oBarenbHas
mwiatrpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/586107 (mara oOpamieHus:
19.05.2026).

4. IlupoBble TEXHOIOTUHU B 1u3aiiHe. Mcropusi, Teopus, MPaKTUKA: Y4€OHUK U TPAKTUKYM
Jutst By30B / iox pena. A H. JlaBpertbeBa. — 3-e u3j., ucnp. u jgon. — Mocksa: FOpaiit, 2026. —
215 c. — Tekcr: snexTpoHHbI // OOpa3zoBarenbHas miaatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/586108 (mara obpamenus: 19.05.2026).

JlonoJiHuTEeIbHbIE HCTOYHUKH

1. bo6por B.U. TexHomorus oTneI0YHBIX MPOIEcCOB: yueOHUK ais By30B / B.M. boOpoB.
— 2-e u3., nepepad. u gomn. — Mocksa: FOpaiit, 2025. — 625 c. — Tekcr: 3mekTpoHHbId //
OoOpazoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566398 (mata
obparmenus: 19.05.2026).
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8. MEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «WHTEPHET», HEOBXOJIMMBIX JJsI OCBOEHHS JIUCHMILUIMHBI
(MOJYJIS)

JU1s BBINIOJTHEHMS 3aJJaHUM, IPEYCMOTPEHHBIX paboueil mporpaMMoi UCIIONIb3YOTCS
pexomeHioBanHble THTEpHET-caiiThl, ObC.
Dnexmponnvle 0bpazosameinvHble pecypcol

e MuHHCTEPCTBO HAyKlu U BbIclero oOpasoBanus Poccuiickoii ~ Deneparyn:
https://minobrnauki.gov.ru

o depepanbHblii mopran «Poccuiickoe oopasoBanuex: http://ro-edu.ru

¢ BuptyansHas akagemust Microsoft / [DnekTpoHHbIi pecypc]: https://mva.microsoft.com

9. METOAMYECKUE YKA3AHHUS JJ51 OBYYAIOIIMXCS MO OCBOEHHUIO
JTUCHUILIMHBI (MOLYJIS)

CamocrosiTenbHast paboTa 3aKIH04YaeTCs B U3YUYEHUU OTIEIbHBIX TEM Kypca MO 3aJaHHUI0
IpernojiaBaTess 0 peKOMEHIyeMoi UM yueOHOH JIuTepaType, B HOArOTOBKE K PELICHUIO 3a]1a4 U
pa3pabotke mpoekToB. CamocToATeNbHAs TBOpYECKas padoTa OLEHMBACTCS NpErnojaBaTeieM
U/WIIM CTYACHTaMH B AMAJIOrOBOM pexxuMe. Takas TeXHOI0rus 00y4eHus CHocoOCTBYET Pa3BUTHIO
KOMMYHHUKaTUBHOCTH, YMEHHUH BECTU JUCKYCCHUIO U CTPOUTH JUAJIOT, apryMEHTUpPOBaTb M
OTCTaMBaTh CBOIO MO3UIIMIO, AHAIU3UPOBATh YUE€OHBII MaTepuall.

Temarvka NpPaKTHUUECKUX M CAMOCTOSITENBHBIX pabOT uMeeT NPOoPeCcCHOHATbHO-
OpPUEHTHPOBAHHBIN XapaKTep U HEMOCPEICTBEHHYIO CBSI3b PACCMATPUBAEMbIX BOIIPOCOB C Balllei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

B u3yuenun Kypca HCIOJIb3YIOTCSI HHTEPAKTUBHBIE 00YYarolie METObl: Pa3BUBAOLICH
KOOIIepaIii, METO/1 IPOEKTOB, KOTOPbIE MTO3BOJISIIOT (POPMHUPOBATH HABBIKM COBMECTHOM (I1apHOM
U KOMaHAHOH) paboThl (COCTaBlIeHHE aJIrOPUTMOB, MPOEKTUPOBAHUE LM(PPOBBIX MPOAYKTOB,
pa3paboTka M OTiaAKa HU(POBBIX MPOIYKTOB), a TaKkKe CTPOUTH NMPO(PECCHOHAIBbHYIO pedb,
JIeTI0BOE OOILEHHUE.

OnenuBanue Bameit paboThl Ha 3aHATHUAX OpraHu30BaHo 1) B popme TeKyIero KOHTpoJIs,
B paMKax KOTOPOT'O BbI PELIMTE MHOKECTBO 33/1a4 BO3PACTAIOIIEH CI0AKHOCTH; 2) JJIs TPOBEACHUS
IIPOMEXYTOUHOM aTTecTallud OpPraHU30BaHO KOHTPOJIBHOE TECTHUPOBAaHHE M BBIIIOJIHEHUE
IIPOEKTA.

B noaroroBke caMocTosTeNbHON pabOTHI MPENO1aBaTENb:

e y4yuT paboTaTh ¢ yueOHUKAMU, TEXHUUECKOW JIUTEPaTypol (B TOM UMCIIE HA aHTJIUIICKOM
A3bIKE), CHIEIMATU3UPOBAHHBIMU BeO-pecypcamu

® Da3BUBACT HABBIKM CaMOCTOSITEJIbHOM ITOCTAHOBKM 3a]la4 U BBIIIOJIHEHHS BCEX ITAlOB
pa3paboTKH MPOrPaMMHOIO pEIICHHUS;

® OpraHM3yer TeKyllue KOHCYIbTAllUH;

® 3HAKOMHUT C cUcTeMOi (opM M METOJIOB 00y4YeHHs, MpodeccnoHaNbHOM opraHu3anueit
TpyZa, KPUTEPHUSIMH OLIEHKHU €€ Ka4eCTBa;

e OpraHu3yeT pa3bsCHEHUs JOMAIIHUX 33aHUH (B 4achl MPAKTUYECKHUX 3aHATHH);

® KOHCYJBTHPYET [0 CAMOCTOSITEIbHBIM TBOPUECKHUM MPOEKTaM yUaIIuXCs;

® KOHCYJIbTHPYET IIPU MOJArOTOBKE K HAy4YHOUM KOH(EpEeHIINH, HATMCAHUU Hay4YHOH CTaThH,
U TMOATOTOBKE €€ K IIeYaTH B COOPHUKE CTYACHYECKHX padoT.

Bmecre ¢ Tem mpernogaBaTenb OpPraHU3yeT CHUCTEMHBIH KOHTPOJb BBIMOJIHEHUS
CTyAECHTaMH TpaduKa CaMOCTOSTENbHONW pabOThl; MPOBOJUT aHAIU3 M JAaeT OLIEHKY paboThI
CTYJICHTOB B X0/JI€ CAMOCTOSITENIbHOU PaboThl.

PesynbTaThl cBOEi pabOThl BBl MOXKETE OTCIEIUTh B JIMYHOM KaOMHETE HJIEKTPOHHO-
UHGOPMAIIMOHHOM 00pa30BaTeIbHOM cpe/ie (BeO-mopTal HHCTUTYTA).


http://ro-edu.ru/
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10. MIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTHMH, UCMHOJIb3YEMBIX IIPH
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O TMPOIECCA 110 JUCHUIIJIMHE
MOAYJIIO), BKJIIOYAA NEPEYEHb I[POIT'PAMMHOI'O OBECIIEYEHUSA,
COBPEMEHHBIX IMTPOPECCHUOHAJIBHBIX BA3 JAHHBIX n
NHO®OPMAIIMOHHBIX CITPABOYHbIX CUCTEM

Ilepeuens ungopmayuonubIX MexHOI02UIL:
[Tnardopma mis mpesenranuii Microsoft powerpoint;
TexcToBbIit 1 TabMUUHBIA pegakTop Microsoft Word;
[Mopran uncruryra http://portal.midis.info
Ilepeuens npozpammnozo obecneyenusn:
1C: Ipennpusitre. KoMIuiekT 1uist BRICIIMX U CpEAHUX y4eOHbIX 3aBeaenuii (1C —
8985755)
burpuxkc 24
Snnexc Opaysep
Mozilla Firefox
Antusupyc «Kacnepckuii» (Kaspersky Endpoint Security)
Blender

ZBrush 2021 FL

Cogepemennbvie npogpeccuonanvrvie 06a3vl OGHHBIX U UHPOPMAYUOHHBLE CHPAGOUHbBLE CUCHIEMbL
«["apanT a’po»
KoncynsrantlIntoc.

Cgenenus 00 3J1eKTPOHHO-0U0JIMOTEYHOI cHUCTeMe

Ne OcHOBHBIE CBEJICHUS 00 JIEKTPOHHO-OMOIMOTEYHOH CUCTEME Kpatkas
/i XapaKkTepUCTHKA
1. |HaumeHnoBanue JIEKTPOHHO-OUOIUOTEYHOM cucreMmsl, | OOpa3oBarTenbHas

NPEJICTABNISIONIEH  BO3MOKHOCTh  KPYIJIOCYTOUHOro  juc-|miardopma FOPAUT
TAQHIIMOHHOTO  MHOWBHIYyaJbHOrO  JOCTyma s Kaxkzjoro [http://www.urait.ru
oOyudaromierocss U3 J000W TOYKH, B KOTOPOH MMeEETCs JOCTyN K
cetu MHTepHer, anpec B cetu MHTEpHET

11.  MATEPMAJBHO-TEXHUYECKAS  BA3A, HEOBXOJIMMASA  JJd
OCYIIECTBJEHMSI OBPA3OBATEJBHOI'O TIPOIECCA TIO JUCHMILIMHE
(MOJY.JTIO)

Ne HanmenoBanue [lepeuenb MaTepHaTbHOIO OCHAIIEHUS, 000PY10BaHUS
n/m | 060pyI0BaHHBIX YUeOHBIX U TEXHUYECKUX CPEACTB O0yUECHHUS
ayIUTOPUN, AyJUTOPUH [

IIPAKTUYECKUX 3aHATUN

1. |Jlabopatopus pazpabotku |Kommbrotep
BeO-npunoxenuit Ne 329  |[Ina3meHHas maHenb
CTOBI KOMIIBIOTEPHBIE

(JIaGopaTopus s Crynbs

IIpOBENECHMS 3aHATHN Bcex |CTOJI IMpenoiaBaress

BUJIOB, IT'PYIIIIOBBIX U Cryn npenoaasatens

WHUBHTYATbHBIX Jlocka MarHUTHO-MapKepHast

KOHCYJIbTaIi, Tekymero |Jlocka s oObsBIeHUI

KOHTpPOJIS U ABTOMaTH3UpOBaHHbIE  pabouyne  MecTa  0OecredyeHbl
IIPOMEKYTOUHON JOCTYIIOM B 3JIEKTPOHHYIO UH(POPMALIMOHHO-

aTTECTAIN)
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obpaszoBatensHyto  cpeny MMUAuC, BBIXOAOM B
1H(}OPMaLlMOHHO-KOMMYHUKALMOHHYIO ceTh «HTepHET).

Bubnuorexa.
YurtanpHei 3a1 Ne 122

ABTOMaTH3UpOBaHHBIE paboune MecTa OMbIHOTeKapei
ABTOMaTH3UpPOBaHHbIE paboune MecTa [yl YuTaTesen
IIpunTep

Cxkanep

Cremtaxu 1151 KHUT

Kadenpa

BricTaBOYHBIN CcTEIIIaX

Karanoxusriii mkad

ITocamounble MecTa (CTONBI U CTYJIbS JUIsl CAMOCTOSATEIbHON
paboThl)

Crenn uHGOPMALMOHHBIN

Venosusa gna mun ¢ OB3:

ABTomaTH3UpOBaHHOE pabouee MecTo Juist Ul ¢ OB3

JInnza @penens

CrneuunanbHasi mapra JUisl JIMI[ C HapyLIEHUSIMH OIIOPHO-
JBUTATEJIbHOTO amapara

KnaBuarypa ¢ Hanecenuem mpugra bpaitns

KommnsroTep ¢ nporpaMMmHbIM obecnieuenreM 1is un ¢ OB3
CBeToBBIC Masiki Ha JIBEPSIX OMOIMOTEKH

TaxkTunbHbIE yKa3aTenu HapaBICHUS IBUKEHUS
TaxkTunbHbIE YKa3aTeIu BbIX0/1a U3 TOMEILEHUS
KoHTpacTHOE BblAEIEHUE NPOEMOB BXOJOB MU BBIXOJOB U3
MTOMEILIEHUS

Tabnuuka ¢ HauMeHOBaHHWEM OMOJIMOTEKH, BBIIOJIHEHHAS
upudrom bpaiins

ABTOMaTH3uMpoBaHHbIE ~ paboume  MecTa  oOecreueHsbl
JOCTYTIOM B AIEKTPOHHYIO MH(OpPMaIMOHHO-
obpaszoBatensHyto  cpeny MUIuC, BBIXOJOM B
MH(}OPMAIIMOHHO-KOMMYHHUKAIIMOHHYIO ceTh «IHTepHEeTY.




