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1. HEJIb 1 3AJIAYHU OCBOEHUA JTUCHUIIJINHBI

[lenb OCBOCHHSI TUCHUIUIMHBI — (OPMUPOBAHHE NPO(ECCHOHATBHBIX KOMIICTCHIIUH B
00J1IacTH CO3JaHUsl TPOCTPAHCTBEHHBIX MOJACIEH, NPUMEHEHHUS D3JIEMEHTOB TpPEXMEPHOTO
MOJICTTUPOBAHUS B IPOPECCUOHATHLHON NeSTEIbHOCTH.

3agaun:

—chopMUPOBaTh CHCTEMY 3HAHWH 00 alrOpUTMax TPEXMEPHOTO MOJACITUPOBAHUS U OCHOBHBIX
MHCTPYMEHTAaX €T0 pean3alluy;

—CO3/1aTh YCJIOBHS JUISI OCBOCHUSI YMEHHUM OPUEHTHUPOBATHCS B TPEXMEPHOM IIPOCTPAHCTBE CIICHBI,
UCIOJB30BaTh 0A30BbIC HHCTPYMEHTHI CO3aHUS 00BEKTOB; MOAU(PHUIIMPOBATH, TPEXMEPHBIC 00BEKTHI WIN
WX OTIEIbHBIE 3JIEMEHTHI,

—chopMUpPOBaTh YMEHHUS CO37aBaTh MPOCThIC TPEXMEPHBIC MOJICIH CPEICTBAMH COBPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHOJIOTHI U IPOTPAMMHBIX CPEJICTB, B TOM YHCIIE OT€YECTBEHHOTO MMPOU3BO/ICTBA.

—chopMUpOBaTh yYMEHHUS aJalTHPOBATh IMPOTPAMMHOTO OOCCIICUCHHE CO3JaHHUs TPEXMEPHBIX
MOJIeJICH [T pelieH s 3a1a4 Mpo(ecCHOHaTbHON ACITEIBHOCTH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

HucuuruinHa «3D-MonenupoBaHue» sBISETCS YacThio Y4eOHOIO IUIaHa 110 HAalpaBJICHUIO
nonroroBku 09.03.03 «llpuknamgnas wHpopMmaTHkay. Jucrurmumnaa BikiarodeHa B biokb.1
«ucuuminzel (MOAYNIN)» U ABJISIETCS COCTaBHOM 4acThio pasnena bl.B «BapuatuBHas gacte»,
noapasnena b1.B.JIB «/lucummnmael o BeIOOpY». Peanmusyercs xadenpoit nHpOpMamOHHBIX
TEXHOJIOTHUM.

Hucumumna «3D-moxenupoBanue» 0a3upyercss Ha KOMIETCHIUSX, MMOJYYECHHBIX MPU
U3y4EHUH JUCLUIUINH «VHpOopMaLlMOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHUH,
«HpOpMalIIOHHBIE CUCTEMBI M TEXHOJOTHM». TeopeTnyeckue 3HaHUS U IPAKTHUECKHE
HaBBIKH, TIOJTYYE€HHBIE MIPU U3YyYEHNUU AUCLUILIUHBI, MOTYT OBITh MCIIOJIb30BaHbl CTYIEHTaMU IIPU
MOJIFOTOBKE KYPCOBBIX Pa0OT U BBITYCKHON KBAJTU(UKALMOHHON PaOOTHI.

3. PE3YJIBTATBI OCBOEHUSA JUCIHUIIJINHBI

JuctumuimHa HanpasiieHa Ha GopmupoBanue cienyromux komnerenmnmii: OITK-1, OTIK-2,
[TK-2.

Ko 1 HauMeHOBaHHe Kon n HauMeHOBaHNe HHIUKATOPA JOCTHKEHHSI
YHUBEPCAJTbHOI KOMIETEHIINT YHUBEPCAJIbHOI KOMIIETEHIINH
OIIK-1 - Cnocoben mnpumensts | OIIK-1.1. 3Haer OCHOBBI MaTeMaTHKH, ¢bu3uku,
€CTECTBCHHOHAYYHbIC Y | BIYUCIIUTEIBHON TEXHUKHU U IPOIPAMMHUPOBAHUS

OOLICHHKEHEPHBIE 3HAHNUS, METOABL | OITK-1.2. YMeeT pemars cTaHZapTHEIE TNPOhecCHOHATLHBIE
MaTEMaTHIECKOTO aHaJIn3a W | 3aaud € TPUMEHEHHEM eCTeCTBEHHOHAay4YHBIX U oOIie-

MOZCIIUPOBAHUS, TCOPCTUICCKOTO M | YHKEHEPHBIX 3HAHUN, METOJAOB MATEMAaTHYECKOrO aHaiu3a U
3KCHEPUMEHTAIBHOIO MOJEIUPOBAHHUSL

MCCIIEIOBAHUA B | OIIK-1.3. Opranusyer WCCIIeIOBaHNE 00BEKTOB
NPO(ECCHOHANBHOM ACSATENBHOCTH | rpod)ecCHOHATBHOM JeSTebHOCTH

OIIK-2 — Cnocob6en ucnonb3zoBarh | OIIK-2.1. 3HaeT coBpeMeHHbIE HH)OPMAIIMOHHBIE TEXHOJIOTUT
COBpeMEHHbIE ~ MH(OPMAIMOHHBIE | M IPOrPaMMHBIE CPE/ICTBA, B TOM YHCIIE OT€YECTBEHHOTO
TEXHOJIOTHH ¥  TPOrpaMMHBIE | IPOM3BOCTBA MPH PEIICHUH 3a/1a4 IPo(ecCHoHATEHON

CpeJICTBa, B TOM YUCIE | NeITEITbHOCTH
OTEYECTBEHHOI' O nmpousBoAcTBa, | OIIK-2.2. YMmeer BEIOUpaTh COBpeMEHHBIC HHPOPMAIIHOHHBIE
pu penieHun 3a/1a4 | TEXHOJOTUHU U MPOTPaMMHBIE CPEJICTBA, B TOM YHUCIIE

npodecCHOHAIBHON AEATENBHOCTH | OTEYECTBEHHOTO MPOU3BOJICTBA ITPU PEIICHUH 3314
podecCHOHANBHON AESTETLHOCTH

OIIK-2.3. [IpumensieT coBpeMeHHbIE HHPOPMAaIIHOHHBIE
TEXHOJIOTMH U IIPOTpaMMHBIE CPEJICTBA, B TOM YHCIIE




Kon u HaumeHoBaHue Koa n HauMeHOBaHNe HHIUKATOPA JOCTHKEHHS
YHHMBepPCAJIbHON KOMIIeTeHIMH YHHBEpPCATbHON KOMIIeTeHIHMH

OTEUECTBEHHOI'O MTPOU3BOJICTBA, MIPHU PELICHUU 3324
poheccnoHaIbHON AeATETbHOCTH

MK-2 — Cnocoben paspabarbiBath | [1K-2.1. 3HaeT cTPYKTYpy U TEXHOJIOTHUU Pa3padOTKH
W ajanTupoBaTh  MPHKIAAHOE | mpukiagHoro [10
IporpaMMHOe obecrieueHme

[1IK-2.2. 3HaeT COBpEMEHHBIE SI3BIKU U CPEIIBI
IPOrPaMMUPOBAHUS

[TIK-2.3. YMeeT ucnonb30BaTh OCHOBHBIE TEXHOJIOTUU
pa3paboTKH MPOTPAMMHBIX MTPOAYKTHI

[1IK-2.4. AganTupyer npuKIaJHOE IPOTrpaMMHOe oOecreueHne
I0JT HY Kbl OPTaHU3aIUN

[IK-7.5. Pa3pabaThiBaeT MoJIb30BaTeNbCKU HHTEphElic 0a3
JTAHHBIX

B pe3ynbraTe 0OCBOCHUS TUCIMILIMHBI CTYJCHT JOJKEH:

3HarThb:

— IOHATHE MOJEIH, TPEXMEPHOrO0 MOJCIUPOBAHHUS, AJITOPUTMBI  TPEXMEPHOIO
MOJICJTUPOBAHUS;

- OCHOBBI MaT€MaTUKU, (bI/ISI/IKI/I, BBIYHMCIIMTEILHOM TCXHHUKHU, UCIIOJIB3YEMBIC NIPHU MOCTPOCHUN
TPEXMEPHBIX MOJEIEH;

—  INPOrpaMMHBIE U TEXHUYECKUE MHCTPYMEHTHI [l IOCTPOCHUS TPEXMEPHBIX MOJEIEH,
B TOM YHHUCJIC OTCUCCTBCHHOI'O HpOI/I3BOIlCTBa;

— 3HaeT CTPYKTYPY U TEXHOJIOTUU pa3paboTku mpukiagaHoro 10, ucnons3yemoro ass
MOCTPOEHUS TPEXMEPHBIX MOJIEIICH.

YmerThb:

—  OpPUEHTUPOBATHCS B TPEXMEPHOM MPOCTPAHCTBE CLEHBI;

—  yMeTb co3AaBaTh U MOAUDHUIIMPOBATH TPEXMEPHBIE OOBEKTHI PA3HBIMH CIIOCO0AMH,

—  HUCIOIB30BaTh COBpEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOIOTHH U TEXHUYECKUE CPECTBA
JUTSL CO3IAHUST TPEXMEPHBIX MOJIeNiel 0O bEKTOB,

— TPOEKTUPOBATh MOJETH  pEAlTbHBIX OOBEKTOB NI  PELIEHUS  CTaHIapTHBIX
poh)eCCUOHANBHBIX 3aj1aY;

—  HCIOJB30BaTh TPEXMEPHBIC MOJIENN B MPOGECCHOHATBLHON 1eITeTbHOCTH;

Baaners:

—  TEXHOJIOTUSAMH TPEXMEPHOTO MOAEITUPOBAHUS.

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1. O0beM AMCUMIIMHBI M BUAbl KOHTAKTHON M CAMOCTOSATEIbHOM padoThl

OO01mmas TpyA0eMKOCTh AUCHIUILINHBI cocTaBmsieT 5 3ad. en. (180 wacoB), ux pacmpeneneHue
10 BUJaM palboT MPEACTaBICHO B TaOIHIIE.

PacnpenesieHue Tpya10eMKOCTH JUCHHUILIMHBI 110 BUAaM padoT

Bun pa6oTsl KoJi-Bo yacos

®opma o0ydeHust

O4YHasA 3a04Hast
O01ast TPy10eMKOCTh TUCHMILUINHBI 110 YUeOHOMY IIJIaHy 180 180
7 cemecTp
KonrakTHasi padoTa, B TOM 4nciie: | 24 10




Bua pa6oTsi Kou-Bo yacosn
®opma o0ydeHUs1
OuHas 3a04Has
Jlexmu 10 4
JlabopatopHble 3aHATHUS 14 4
CamocrosiTeibHast padoTa, B TOM YHCJIE: 48 64
CaMoIoJITOTOBKA K TEKYIIIEMY KOHTPOJIIO 3HAHUH 39 64
IToaroTOBKA K NTOTOBOMY KOHTPOITIO 3HAHUI 9 (3auer)
8 cemecTp
KonraktHasi padoTa, B TOM 4nciie: 38 10
Jlexmn 12 4
JlaboparopHsie 3aHATHS 26 6
CamocTosiTeJIbHasi padoTa, B TOM YHCJI€: 70 98
CaMOIoATroTOBKA K TEKYIIEMY KOHTPOJIIO0 3HAHUI 61 94
[ToaroroBka K HTOrOBOMY KOHTPOITIO 9 4
(3aueT ¢ oreHKoM) | (3a4eT ¢ OICHKOM)

4.2. TeMaTH4yecKuii MIaH 04HOii GopMbI 00yUeHust

HanMeHoBaHue pa3je/ioB U TeM Bcero, | Bua konrakthoii | Camocto Dopmbl
AUCHUNJIMHBI (MOLYJIs1) 4acoB padoThl, yac SiITeJIbHA TeKyllero
Jlekuumn | JIao. s1 pabora, KOHTPOJIS
padoThbl yac ycneBaeMoCTH
Tewma 1. Beenenue B TpexMepHOe 4 2 2 orpoc
MOJICJIMPOBAHUE
Tema 2. Busisl TpeXMepHOTO 8 2 6 orpoc
MOJICIIUPOBAHHUS
Tewma 3. [IpombinieHHOE 8 2 6 orpoc
MOJICIIMPOBAHUE
Tewma 4. TpexmepHOE IPOCTPAHCTBO 8 2 6 orpoc
MPOEKTA-CLIEHBI, €r0 CBOMCTBA U
HaCTPOMKHU
Tewma 5. TUTBI TpEXMEPHBIX 9 2 7 orpoc
npeoOpa3oBaHuil MosieTieit
Tewma 6. Onnaiin-cepBucs ams 3D- 26 14 12 OTYeT 10 J1ad.
MOJEIHPOBAHUS paboram
3auer 9 9 BBITIOJIHEHHE
3a/1aHUN Ha
3ayere
HTroro 72 48
Tema 7. 3HaKOMCTBO C IPOrpaMMOi 10 2 2 6 OTYeT 10 J1ad.
3D-mozenpoBaHus paboram
Tewma 8. Coznanue puryp 12 2 4 6 oTYeT 110 J1ad.
CTEpPEOMETPHHU. pabotam
Tewma 9. Co3nanvie peabHBIX 24 2 6 16 oTYeT 110 J1ad.
00BEKTOB: CO3/IaHNE U TIPUMEHEHHE paboram
TEKCTYDP.
Tewma 10. YnpasieHue cBETOM U 23 2 4 17 OTYET 1O J1ad.
KaMepoi. PerepuHr paboTam
Tema 11. AHrManus TpeXMEePHBIX 22 2 6 14 OTYET 110 J1a0.
00BEKTOB paboram
Tema 12. 3D-neuats Moaeae 8 2 4 2 OTYET 10 J1a0.
paboTam




HaumeHoBaHMe pa3aesioB U TeM Bcero, | Bua xonraktHoii | CamocTo DopMBblI
AUCHUIIMHBI (MOTYJIs1) 4acoB paboThl, Yac SITEJIbHA TeKyIIero
Jleknmm | Jlao0. s1 pabora, KOHTPOJIsI
padoThI yac ycneBaeMocTH
3auer 9 9 BBITIOJTHCHUC
3a1aHUM Ha
3ayere
Hroro 108 12 26 70
4.2. TemaTn4ecKHi MJIAH 32049HOH (pOPMBI 00yUEeHUS
HaumeHoBaHMe pa3aesioB U TeM Bcero, | Bua xonraktHoii | CamocTo DopMblI
AUCHUILTHHBI (MOIYJIsT) 4acoB paboThIl, Yac ATeJbHA TEKYIIET0
Jlekuuu | Jla6. | s paOora, KOHTPOJISA
padoThl yac ycmeBaeMocTH
Tewma 1. BBenenue B TpexMepHoe 8 0,5 7,5 orpoc
MOJICITUPOBAHNE
Tema 2. Bunbl TpexMepHOTO 9 1 8 orpoc
MOJICIIUPOBAHHUS
Tewma 3. [IpombimnieHHOE 9 0,5 8,5 orpoc
MOJICITUPOBAHUE
Tema 4. TpexmepHOE IPOCTPAHCTBO 10 1 9 orpoc
MPOEKTA-CLIEHBI, €r0 CBOMCTBA U
HaCTPOMKHU
Tewma 5. TUTIBI TpEXMEPHBIX 10 1 9 orpoc
npeoOpazoBaHuil MosieTIei
Tewma 6. OnnaiiH-cepBucs ams 3D- 26 4 22 OTYeT 10 J1ad.
MO/JICITUPOBAHHUS pabotam
3auer BBITTOJTHCHHE
3a1aHUN Ha
3ayere
HToro 72 4 4 64
Tewma 7. 3HaKOMCTBO C IPOrpaMMO 10 0,5 1 8,5 OTHYET 10 J1a0.
3D-moaennpoBaHusi paboram
Tewma 8. Coznanue Guryp 12 0,5 1 10,5 OTYeT 10 J1ad.
CTEPEOMETPHH. paboram
Tema 9. Co3nanue peabHbIX 24 1 1 22 oT4YeT 1o J1ao.
00BEKTOB: CO3/IaHNE U TIPUMEHEHHE paboram
TEKCTYDP.
Tema 10. YrpaBienue cBETOM U 25 1 1 23 OTYeT 10 J1ad.
KaMepoi. PeriepuHr pabotam
Tema 11. AHuManus TpexXMepHBIX 25 0,5 1 235 OTUeT 110 J1ao.
00BEKTOB paboram
Tema 12. 3D-nteyats Mojienei 8 0,5 1 6,5 OTYET 110 JI1a0.
pabotam
3auer 4 4 BBITIOJTHCHUE
3aJaHUN Ha
3ayere
HTroro 108 4 6 98




4.4. IlpakTHyeckue 3aHATHS 0YHOH (pOopMBI 00yUeHHs

No 1.1 HanmMenoBanne 1a60paTOpHBIX paboT Kon-Bo ayz. gacos

1 Co3znmaHne TpeXMEepHOW MOJEIH 00bEKTa C IIOMOIIBIO OHJIaiH- 2
cepsuca (Tinkercad, Clara.io)

2 Co3znanue TpeXMEpHOro MPOCTPAHCTBEHHOTO TUTaHa 4
cTpouTensHOro oonsekra (Planoplan)

3 PazpaboTka mogenu uaTepbepa (Roomtodo) 4

4 [IpoekTupoBanre 0ObeKTa MEOSTH C IIOMOIIb OHJIAH-CEPBUCA 4
(Bplanner, Prodboard, Pax3d)

5 Hacrpoiika naTtepdeiica mporpammser Blender. 2

6 PaboTa ¢ ocHOBHBIMU Mesh-o0bekTamu. 2

7 ITocTpoeHure NPOCTHIX TPEXMEPHBIX MOJIETIEH C 2
HCTIONB30BaHHEM CHMMETPHYHOTO MOACTHPOBAHHUS

8 Hcnonp3zoBanue NURBS-nioBepxHOCTEH 1151 CO3MaHUS 2
M30THYTHIX (PopM.

9 Coznanne 3D-Tekcra. [ledopmariuist TeKCTa C TOMOIIHIO 2
KPHBOH.

10 Pabora ¢ mogudukaTopamu 2

11 Hcnonp3oBaHne MaTepraIoB U TEKCTYP 2

12 HacTtpoiiku cBeta u xamep 2

13 Anumarus. Pennepunr 6

14 [Tonroroska 3D-npuHTepa K nevaTu 2

15 PacrnieuatpiBanme TpeXMepHBIX MOJIeNICH Ha TPUHTEPE. 2
Hroro 40

4.5. IlpakTHyeckue 3aHATHS 3209HON (popMBbI 00yUeHnst
No .11 HaumeHnoBaHue 1a00paToOpHBIX paboT Koi-Bo ayn. yacos

1 Co3aHue TpexXMEpHOU MOJICIM 00BEKTa C IIOMOIIBIO OHJIAMH- 1
cepsuca (Tinkercad, Clara.io)

2 Co3anue TpeXMEpPHOTO MPOCTPAHCTBEHHOTO TUTAHA 1
cTpoutensHOro oobekra (Planoplan)

3 Paspabotka mojenu unreprepa (Roomtodo) 1

4 Hactpoiika natepdeiica mporpammsl Blender. Pabora c 1
OCHOBHBIMU Mesh-00beKTamu.

5 Cosnanue 3D-tekcra. [ledopmarliust TekcTa ¢ IOMOIIBIO 1
KPHBOH.

6 Pabora ¢ MmoaupukaTopamMu 1

7 Hcnonp3oBanue MarepuanoB u TekcTyp. HacTtpoiiku cBera u 1
KaMmep

8 Annmvanms. Peanepuar 1

9 [Tonroroska 3D-npuHTEpa K Nevatu 0,5

10 PacrnieyatpiBaHNe TpEXMEPHBIX MOZIENIEH HAa PUHTEPE. 0,5
HToro 10

4.6. ConepxaHue TeM JTUCHHUIIHHBI

Tema 1. BBegenne B TpexmMepHoe MO/IeJINPOBAHUE.

OcHoOBHBIE TIOHATUSI TpexMmepHou rpaduku.O0IacTH HCIOIB30BAHMUS TPEXMEPHOM
rpadbukd M ee Ha3HaueHHe. J[eMOHCTpalus BO3MOXXHOCTEH TpexmepHoi rpaduxu. ITpaBuia
TE€XHUKU 0€30IaCHOCTH.

Tema 2. Buabl TpexMepHOro Moe THPOBAHHUS.



[TonuronansHOE MoaenupoBanue. [IpocTeie 371€MEHTHI TOJIMTOHATIBHOTO MOAEINPOBAHUS
(BepmmHBI, pebpa, rpaHu). BreicokonmommronanpbHoe  MonenupoBaHue.  CrurailHOBOe
moaenupoBanre. NURBSmonennpoBanue.

Tema 3. IlpoMbIlILIEHHOE MOIEJTMPOBAHUE.

[Tapamerpuueckoe monenupoBanue. TBeprorenbHOoe MozenupoBaHue. IloBepxHOCTHOE
moaenupoBanus. Cuctembl aBroMatuzupoBanHoro npoektuposanus (CAIIP uaun CAD).

Tema 4. TpexmepHOe NPOCTPAHCTBO NMPOEKTA-CLEHbI, €r0 CBOHCTBA U HACTPOIKH.

Manunymsiun B 3D-mipoctpanctBe. CucteMbl kKoopauHat. ['mobanbHas W JIOKaJIbHAsS
cucrema koopauHat. IlepcniektuBHblii U Optorpaduueckue Buibl. IlaHopamupoBaHus Buia.
JlokanpHbI U r100anbHBIA BuI. KOHIIENus CLIeH U CJIOEB.

Tema 5. Tunsl TpexMepHbIX Mo/eJIeH.

Tunsl 00beKkTOB. Bhinenenue, nepemenienue, BpalleHue U MacIITaOMpOBaHUE 0OBEKTOB.
KonupoBanue u rpynnupoBka 00beKTOB. ByieBbl oneparu.

Tema 6. Onnaiin-cepBucsl 15 3D-moaeaupoBanus.

O0630p onnaiiH-cepBucoB i 3Dmonenuposanus. Tinkercad. Clara.io.  Planoplan.
Roomtodo. Bplanner.Prodboard.Pax3d.

Tema’/. 3nHakoMcTBO ¢ mporpammoii 3D-moaeaupoBaHus.

Uctopust paszsutus mnporpamm 3D-mopenupoBanus. DnemeHThl uHTepdeiica Blender.
Tumb! okon. HaBurarust B TpexmepHOM npocTpancTBe. OCHOBHBIE (DYHKITHH.

Tema 8. Coznanue puryp crepeomeTrpuu.

Pexxum pepaktupoBanusi. CrnaxuBanue. BeimaBnmuBanue. Bpamenne. Kpydenwue.
WucTpyMeHT npomnopiuoHagbHOoro penaktupoBanus. Illym u  wuHCTpyMeHT nedopmanuu.
Cosznanue dpacku. Kpussie n moBepxaocth. Teker. Jledhopmanust 00beKTa ¢ TOMOIIBIO KPHBOM.

Tema 9. Co3nanue peaibHbIX 00bEKTOB: CO3JaHHE U IPUMEHEHHe TeKCTYP.

OOmme cBepeHUsl O TEKCTYpUPOBaHUH B TpexmepHou rpaduke. Auddysus. 3epkanproe
oTpakeHHe. Marepuansl B MNpakTHUKe. PammoBble HIeiAepbl, MHOTOYUCIEHHBIE MAaTepUabl.
Cnennansasle Matepuansl. Kaptel okpyxaromen cpensl. Kaprel cmemenusa. UV-penaktop u
BbIOOD IpaHeH.

Tema 10. Ynpasienune ceerom u kamepoii. Pengepunr.

Onuuu M HacTpOWKK Kamephl. THMbl UCTOYHUKOB cBeTa. TeHeBoil Oydep. OObemHOE
ocseleHue. [TapameTpsl HACTPOWKHM OCBEUICHMSI. AJTOPUTMBI U OIIIIMH PEHIECPUHTA.

Tema 11. AHUMaLHA TPeXMEPHBIX 00bEKTOB.

AHHMMaIMS 10 KJIFOYEBBIM Kajapam. AHUMaLMs 1o TpaekTopun. Co3JaHue aHUMAalMK TIPU
JTUHAMHYECKUX CUMYJISALMIX. AHMMAlKs, OJydeHHass METOJIOM 3axBara JBUKeHus. Pennepunr
AHHUMAIINH.

Tema 12. 3D-neuyatb Mojeeii.

TexHnonorun TPEXMEPHOMI MEeYaTH. OKCTpy3usl. 3DnpunTep
«WanhaoDuplicatori3».OcobeHHoCcTH  MOATOTOBKM K  medatd.  lIpuiokeHue-ciaicep.
Wutepdeiic npunoxenus Cura.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mpenonaBaHuM JaHHOTO Kypca akKIEHT CJeNaH Ha MPOBEICHUU J1a0OpaTOPHBIX
3aHATUH, B XOJ€ KOTOPBIX OCBAaMBAIOTCS TEXHOJIOTHH PEIICHHS Pa3UYHBIX 3a7ad B 00JIacTH
TPEXMEPHOI'0 MOJIECIIUPOBAHUSL.

OCHOBHBIMH METOJ[aMH, UCITOJIb3YEMbIMIUHA TPAKTUYECKUX 3aHATHUAX, OYAYT: MPAKTUKYM
C WCIOJIb30BaHUEM IMPAKTUKO-OPUEHTHPOBAHHBIX 3aJ]a4, METOJ MPOEKTOB, METOA MPOOIEMHBIX
CUTYalHi.



6. YYHEBHO-METOJAUYECKHUE MATEPHUAJIbI

6.1. [lianupoBaHne caMOCTOSITEJIbHON Pa00Thl 0UHON (GOPMBI 00yUeHUA

Tembl 3aHATHH KosanyecTBo yacoB Copepxanne Dopmbl
Bcero | Ayautop | CamocTosiT. | CAMOCTOATEILHOM KOHTPOJIsI
-HbIX padoThl padoThI CPC
Tema 1. Beenenue B 4 2 2 Nzyuenue Ormpoc
TpeXMepHoe TEOPETUIECKOTO
MOJICITUPOBAHNE MaTepHuana
Tema 2. Bunsr 8 2 6 Uzyuenue Omnpoc
TPEXMEPHOTO TEOPETUIECKOTO
MOICIMPOBAHUS MaTepHuana
Tema 3. [IpomsiiieHHOE 8 2 6 Uzyuenue Omnpoc
MOJICITUPOBAHUE TEOPETUUCCKOTO
Marepuaia
Tewma 4. TpexmepHOe 8 2 6 Uzyuenue Omnpoc
MPOCTPAHCTBO MPOCKTA- TEOPETUUCCKOTO
CLIEHBI, €r0 CBOMCTBA U Marepuaia
HaCTPOUKHU
Tewma 5. TUTBI TpeXMEPHBIX 9 2 7 Bremmonnenwne Otuer no
peoOpazoBaHU MoIeeH 3a/laHui nabopatopH
1a00paTOPHBIX bIM paboTam
pabot
Tewma 6. OHnaitH-cepBHCHI 26 14 12 Bremmonnenwne Otuer o
151 3D-MonenupoBaHust 3a1aHUI nabopatopH
1a00paTOPHBIX bIM paboTam
pabot
3auer 9 9 Brinonnenue Ortyet no
3aJjaHni nabopatopH
1a00paTOPHBIX bIM paboTam
pabot
HTroro 72 24 48
Tewma 7. 3HAaKOMCTBO C 10 4 6 Brimonuenue Ortuer 1o
nporpammoii 3D- 3aJjaHni nabopatopH
MO/JICITUPOBAHHUS 1ab0paTOpHBIX BIM paboTam
pabot
Tewma 8. Coznanue duryp 12 6 6 Beinonnenue Otuer 1o
CTEPEOMETPHH. 3aJjaHni nabopatopH
71a00paTOpHBIX BIM paboTam
pabot
Tema 9. Co3nanue 24 8 16 Brimonuenve Ortuer 1o
peabHBIX 00BEKTOB! 3aaHui 1a0opaTopH
CO3/IaHUE U IPUMECHEHHE 71a00paTOPHBIX BIM paboTam
TEKCTYP. pabot
Tema 10. YopasieHnue 23 6 17 Brimonaenmue Ortyet mo
CBETOM M KaMepoi. 3aaHui 71a00paTopH
Pennepunr 1a00paTOPHBIX BIM paboTam
pabot
Tema 11. Aaumanms 22 8 14 Brmonnenne OTuer no
TPEXMEPHBIX 0OBEKTOB 3aaHui 1abopaTopH
71a00paTOPHBIX bIM paboTam
pabor
Tema 12. 3D-neuats 8 6 2 Brinonnenue Ortyet no
MoJienen 3a/laHui nabopaTtopH
71a00paTOPHBIX bIM paboTam
pabor
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3auer

Brmmonnenne
3aJaHUi Ha 3a4eTe

3aueTr

Hroro

108

70

6.2. IlnanupoBanue caMOCTOATEIbHOI padoThI 3204HOM GopMBbI 00yUeHuUs!

TeMbl 3aHATHI KouauyecTBo yacon Conep:xanue DopMbl
Bcero | Ayautop | CamocTosiT. | CAMOCTOATEILHOM KOHTPOJIsI
-HbIX padoThI padoThI CPC
Tema 1. Brenenue B 8 0,5 7,5 Nzyuenue Omnpoc
TpEeXMEpHOe TEOPETUIECKOTO
MOJICITUPOBAHNE MaTepHuana
Tema 2. Bunsr 9 1 8 Nzyuenue Omnpoc
TPEXMEPHOTO TEOPETUIECKOTO
MO/JICITUPOBAHHUS MaTepuana
Tema 3. [IpoMsinieHHOS 9 0,5 8,5 Wzyuenue Omnpoc
MOJIEITUPOBAHNE TEOPETUIECKOTO
MaTepuana
Tewma 4. TpexmepHoe 10 1 9 Uzydenne Omnpoc
MPOCTPAHCTBO MPOEKTa- TEOPETUIECKOTO
CLIEHBI, €r0 CBOMCTBA U Marepuaia
HaCTPOMKHU
Tewma 5. TUTIBI TpEXMEPHBIX 10 1 9 Brmmonnenwne Otuer no
npeoOpa3oBaHuil MoAeTeH 3aJjaHui nabopatopH
n1ab0paTOPHBIX bBIM paboTam
pabot
Tema 6. OnnaitH-cepBHUCHI 26 4 22 Brimonaenne Ortyet mo
it 3D-MoenupoBaHus 3aJjaHni nabopatopH
n1ab0paTOPHBIX BIM paboTaMm
pabot
3auet Brimonaenne Ortyet mo
3aJjaHni nabopatopH
n1ab0paTOPHBIX BIM paboTaMm
pabot
HToro 72 8 64
Tewma 7. 3HAaKOMCTBO C 10 1,5 8,5 Brimonnenue Ortuer 1o
nporpammoii 3D- 3a/1aHUM nabopatopH
MOJIEJTHPOBAHUS 71abopaTopHBIX BIM paboTam
pabot
Tewma 8. Coznanue Quryp 12 15 10,5 Brinonnenue Ortyet no
CTEPEOMETPHH. 3aJaHAl 1ab0opaTopH
1ab0paTOPHBIX bIM paboTam
pabot
Tema 9. Co3ganue 24 2 22 Brimonnenune OtueTt o
peanbHBIX OOBEKTOB: 3aJaHAl nabopaTtopH
CO3JIaHKe U PUMEHEHNE 71ab0paToOpHBIX BIM paboTam
TEKCTYDP. pabort
Tema 10. Ynpasnenue 25 2 23 Breinonnenue Otuer no
CBETOM U KaMepou. 3a/1aHUI nabopaTopH
Pennepunr 71abopaToOpHBIX BIM paboTam
pabot
Tema 11. AauManus 25 15 23,5 Brmmonnenue OTyer no
TPEXMEPHBIX 00BEKTOB 3aTaHAI nmabopaTopH
71a00paTOPHBIX bIM paboTaMm
pabot
Tema 12. 3D-neyats 8 15 6,5 Brmmonnenue OTyer no
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MoeIIeH 3aTaHAI nmabopaTopH

71a0opaTOpHBIX BIM paboTam
pabot
3auer 4 4 Brimonnenue 3ayer

3aJaHAN Ha 3a4eTe

Hroro 108 10 98

6.3. Opranusanusi TeKylnero KOHTpPoJs U NPOMe:KYTOYHOMH aTTecTAlMU

Texkymuil KOHTPOJIb YCBOCHUS 3HAHUM BEAETCS 10 UTOraM BBIIIOJIHEHMS MPAKTHYECKUX
3aJlaHUi, CIETaHHbIX CTYJ€HTAMHU B XOJ€ JIAOOPAaTOPHBIX 3aHATHH. Ha 3aHATHAX Benercs Takxke
IPOBEPKA BJIAJACHUS TEPMUHAMH U MOHATUSAMH B (hOpMe YCTHOTO HJIM MUCBbMEHHOTO orpoca. [1o
OTJIEIbHBIM TEMaM JUIsl IPOBEPKH TEKYIIMX 3HAHUH IPOBOJUTCS KOMIIBIOTEPHOE TECTUPOBAHHUE.

[TpomesxyTouHasi arTecTanusi B 7 CEMECTPE BBICTABIISCTCS MO0 UTOraM pabOThl B TEUCHUE
cemecTpa.

Kpurepun ouennBanus 3ayera B 7 cemecrpe.

«3auTeHO»: CTYEHT B MOJHOM Mepe OTYMTAJCS 3a BCE BBIIOJHEHHbIE HA JJAaOOPATOPHBIX
3aHATUSAX 3aJaHMA, 33JaHUS JJISI CAMOCTOSITEIBHON paboThI, MOMAIIHWE 3aJaHus, TP 3TOM
IIPOJEMOHCTPUPOBAJI  XOpOUIee 3HAHME JIEKLUH, MaTepUajJoB IPAKTUYECKUX 3aHATUH,
CIIOCOOHOCTh ~ OPUEHTHPOBATHCS B COOTBETCTBYIOILEM  OHJIAMH-CEPBUCE  TPEXMEPHOIO
MOJIEJTMPOBaHUS.

«He 3aureHO» CTyIEHT HE NPENOCTaBWI OTYETOB IO BBIIOJHEHHBIM 33JaHUAM
7a00paTOPHOTO MPAKTHKyMa, JAOMAllHUX paboT WIM NPeAoCTaBWI, HO IpaKTHYecKas
peanu3anys BhIIOJHEHA HA HU3KOM TEXHOJIOTHYECKOM YPOBHE.

[IpomexyTouHas aTrecTalys Mo AUCLHUIUIMHE B § ceMecTpe MpoBOAUTCS B (popme 3auera
C OLIGHKOW. 3aueT BBICTABIIAETCSA IO pe3ylbTaTaM OTBETa HAa YCTHBIM BONPOC W BBITOJIHEHUS
3a/1aHus.
IIpuMepsI BONIPOCOB K 3a4€Ty

1.  OOBeKTHl U OCHOBHBIC HAIIPABJICHUSI KOMITBIOTEPHOU IpauKH.

2. Brenenue. OCHOBHBIEC MOHATHSI KOMIIBIOTEPHOU TpaduKH.

3. JIByxMmepHoe pabouee moisie. TpexmepHOe IPOCTPAHCTBO MPOEKTa-CIIEHBI.
4.  1IlBeToBOE KOAMPOBAHME OCEH.

5. Kamepsl, HaBuranus B ClieHe, OPTOrOHAJIbHbBIE MPOESKIUU (BUIBI).
6.  Tpu Tuna TpexmepHbIX Mojeiel. CocTaBHbIE MOJIEIH.

7.  Ilnockue u KpuBOJIMHEHHbIE MOBEpXHOCTU. CIUIaiiHBI M MTOJUTOHBI.
8.  Hurepdeiic nporpammsl. ['1aBHoe MeH10. [TaHenn HHCTPYMEHTOB.
9.  ba3oBble HHCTPYMEHTHI PUCOBAHUS.

10. Jloruueckuii Mmexanusm unrepdeiica. [IpuBszku kypcopa.

11. Tloctpoenue miockux GUryp B KOOpAMHATHBIX TIOCKOCTSIX.

12. CrangapTHble BUBI (IPOEKILIUN).

13.  HHCTpyMEHTHI U ONIMH MOTUPUKAIIIH.

14.  ®urypsl cTepeoMeTpuu.

15. Usmepenus o0bekToB. TouHBIE MOCTPOCHUSI.

16. Martepuainsl U TEKCTypUpOBaHHE.

17. Ob6nacTu npuMeHEeHUs! KOMIIbIOTEPHOM rpaduKy.

18. OcHOBBI F€OMETPUUECKOTO U KOMIBIOTEPHOTO MOJAEIUPOBAHUS U3AETUN U YCIYyT B
CepBHCE.

TunoBbie NPAKTHYICCKHUE 3aJaHUSA
HpaKTI/I‘IeCKOG 3aaHUC 3aKIIIOYAaCTCA B TIOCTPOCHUU TpeXMepHOﬁ MOACIIHN:
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[Moctpouts Monenb Ganku (beam), 3-MoxyIbHOM.

[Toctpouts Momenb Oanku (beam), 5-MoxyIbHOM.

[Toctpouts Monenb Ganku (beam), 7-Mo 1y IbHOM.

[Toctpouts Momenb Oanku (beam), 9-MoxyIbHOMM.

[Toctpouts Momenb O6anku (beam), 11-MoaynbHOIA.

[Toctpouts Momenb O6anku (beam), 13-MoayIbHOIA.
[Toctpoenue monenu ocu (ITU(TA).

[TocTpoenne Moaenu nMuHa (IIIMUIBKH).

[TocTpoenne Moe KOHHEKTOPA.

0. Iloctpoenue Mmozaenu 3youaToro Koseca (mectepau), 16-3ydoe.
11. Tlocrpoenue monenu 3ydyaroro kojieca (mecrepan), 20-3ydoe.
12. Tloctpoenue moaenu 3y0uaToro kKosneca (Iectepau), 24-3yboe.
13. TloctpoeHune Mozenu BTYJIKH.

HBoOoo~NoO~WNE

Kputepumn onennBanus 3a4eta ¢ OLeHKOMH B 8 ceMmecTpe.

«OTJMYHO» BBICTABISIETCSl CTYAEHTAM, YCIEIIHO COABIIMM 3a4eT W I10Ka3aBIIUM
1yOOKOe 3HAaHUE TEOPETUYECKOW YacTh Kypca, YMEHUE NPOMIIIOCTPUPOBATh H3JI0KEHUE
MPAKTUYECKUMH TPUMEpaMH, MOJHO M TMOAPOOHO OTBETUBIINM Ha TEOPETUYECKUI BOMpPOC U
JIOTIOJTHATEILHBIE BOIPOCHI MPEMOAABATENS, @ TAK)KE BHIMOIHUBIIUM MTPAKTUYECKOE 3a/IaHUE.

«Xopo110» BHICTABISETCA CTyIEHTaM, CIABIINM 3a4eT ¢ HE3HAYUTEIbHBIMU 3aMEUaHUSIMU,
MOKa3aBIIUM TJIyOOKO€ 3HAaHHWE TEOPETUYECKUX BOIPOCOB, YMEHHE MPOMUJUIIOCTPUPOBATH
U3JI0’KEHUE MPAKTUYECKUMHU PUMEPAMU, MTOJIHOCTHIO OTBETHUBILIUM Ha TEOPETUUYECKHI BOMPOC U
JIOTIOJIHATEILHBIE BOMPOCHI TMPENOJABaTeIsl W BBINOJIHUBIIUM IPAKTUYECKOE 3aJaHHe, HO
JOMYCTUBIIMM NPU OTBETaX HE3HAUYMTEIbHBIC OMIMOKH, YKA3bIBAIOIINE HA HAMYHE HEKOTOPBIX
(HEeCYIIIECTBEHHBIX ) MPOOEIIOB B 3HAHUSX.

«Y10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYACHTAM, CIABIIMM 3a4€T CO 3HAYUTEIbHBIMU
3aMEYaHUSAMHU, TIOKa3aBIIMM 3HAHME OCHOBHBIX TMOJOXXEHHM TEOpUU TpU  HAIUYUU
CYIIECTBEHHBIX TMPOOENTOB B JI€TalsAX, WCHBITHIBAIOIIUM 3aTPYJHEHUS B TPAKTUUECKOM
MPUMEHEHUN TEOpPUH, JAOMYCTUBIIUM CYIIECTBEHHBIE OMIMOKH MPU OTBETE HA TEOPETUUYECCKUI
BOIIPOC U JIOTIOJTHUTEIBHBIE BOIIPOCHI TTPETIO1aBaATES.

«He ynoBJIeTBOPHUTEJIBHO» BBICTABISIETCS, €CIM CTYACHT IIOKa3al CYIIECTBEHHbIE
npoOenbl B 3HAHMSIX OCHOBHBIX IOJIOKEHUM TEOPUU, HE YMEET MPUMEHSITh TEOPETUUYECKHE
3HaHUSl Ha MpPaAKTUKE, HE OTBETHJI HA TEOPETHMYECKUH BONPOC, HE BBIMOJHUI MPaKTUYECKOE
3a/laHue.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

Ocnoenas numepamypa

1. "Banog, B. B. 3D-koHcTpyHnpoBanue : yueOHO-MeToandeckoe nocodue / B. B. iBaHOB,
A. B. ®upcos, A. H. HoBukoB. — Mocksa : PT'Y um. A .H. Kocsiruna, 2016. — 20 ¢. — Texkcr :
SNIEKTpOHHBI  //  JlaHb : AJIEKTPOHHO-OMONIMOTEYHAass ~ cucTeMa.  — URL:
https://e.lanbook.com/book/128010 (mata oGpamienus: 16.03.2019). — Pexxum gocrtyma: st
aBTOPH3. MTOJIb30BATENCH.

2. Texnomnorust TpexmepHoro moxaenupoBanusi B Blender 3d : yuebGHoe mocobue / A. A.
Kysbmenko, A. JI. I'maguenkos, JI. b. ®ununmnosa [u ap.]. — Mocksa : ®JIMHTA, 2018. — 79
c. — ISBN 978-5-9765-4015-6. — TekcT : anmekTpoHHbIH // JIaHb : AIeKTpOHHO-OHOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/113463 (mara oOpamenus: 16.03.2019). —
PesxuMm poctyna: 1uist aBTOpPH3. TMOJIB30BATENEH.

Jlonoanumenvnas tumepamypa
3. UBanos, B. B. Co3mganue 2D 1 3D aHuMupoBaHHBIX H300pakeHu : yuebHOe mocodue /
B. B. UBanos, A. H. HoBukos, A. IO. Mannesuu. — Mocksa : PI'Y um. A.H. Kocreiruna, 2018.
— 117 ¢. — ISBN 978-5-87055-551-5. — Tekcr : s1ekTpoHHBIA // JlaHB : AJIEKTPOHHO-
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oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/128858 (mara oOpameHus:
16.03.2019). — Pexxum gocTyma: Ajs aBTOPHU3. TOIb30BaTENIEH.

4. NUnxenepHass  3D-xommbrotepHass rpaduka :  y4eOHMK H  OPAaKTUKyM IS
akagemuueckoro OakanaBpuata / A. JI. Xehden, A. H. Jlorunosckuii, . B. byropuna, B. H.
BacunweBa. — 3-e usn., mepepad. u gon. — Mocksa : M3garensctBo FOpaiit, 2017. — 602 ¢. —
(bakanmaBp. Axamemuueckuii kypc). — ISBN 978-5-534-03620-6. — TekcT : 31eKTpOHHBIN //
OBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/404452 (mata oOpamieHus:
16.03.2019). — Pexxum gocTyma: A1 aBTOPHU3. HOJIb30BaTEIEH.

5. Mexennn, A. B. Texnonorun paspabotku 3D-moneneit : yuebHnoe mocobue / A. B.
Mexenun. — Cankr-Ilerepoypr : HUY UTMO, 2018. — 100 c. — TekcT : 351eKTpOHHBIN //
Jlanb : amekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/136470 (nara
obpamienus: 16.03.2019). — PexxuM gocTyma: 11 aBTOPH3. MOJIb30BaTEIEH.

6. OcBemienue B uckyccTse, hororpaduu u 3D-rpaduke : yueOHO-METOJUUECKOE TOcoOHe
/" A. C. AuapeeB, A. H. BacunweB, A. A. bankanckuii [u ap.]. — Cankrt-IlerepOypr : HUY
NTMO, 2019. — 64 c¢. — TekcT : aneKTpoHHBIN // JIaHb : 31eKTpOHHO-OMOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/136402 (nara oOpamenus: 16.03.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

7. CoBpeMeHHbIe TexHONOruM 3D-nieyaT ¥ npuemMbl NOAroToBKH 3D-Monenel : yuyeOHOe
nocobue / A. H. HoBukos, A. B. @upcos, I'. U. bop3ynos [u ap.]. — Mocksa : PI'Y um. A.H.
Koceirmaa, 2015. — 82 ¢. — Tekcr : snexkTpoHHBIH // JlaHB : 37I€KTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/128674 (nara oOpamenus: 16.03.2019). —
Pesxum poctyna: 1uist aBTOpH3. IOJIb30BaTEIICH.

8. TexHONOTHS TPEXMEPHOTO MOACTHPOBAHUS U TEKCTypHpoBaHus o0bekToB B Blender 3d
u 3d Max : yuebHoe nocobue / A. A. Kyspmenko, A. JI. 'maguenkos, B. A. Illkabepun [u mp.].
— Mocksa : ®JIMHTA, 2019. — 142 c. — ISBN 978-5-9765-4216-7. — TekcT : 37IeKTpOHHBII
I/ Jlanb : smexTpoHHO-OMONHMoTeuHas cuctema. — URL: https://e.lanbook.com/book/125515
(mara obpamienus: 16.03.2019). — Peskum moctyma: Ui aBTOPHU3. MOJIH30BATEICH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

VYueOnass aymutopusi 213A: 11 mocamouHBIX MeCT IS CTYJIEHTOB, pabodee MecTo
npenoaaBaTens, KOMIbIOTEPhI — 12 1IT., MapKepHas 10CKa, MPOSKIIMOHHOE 000pYyT0BaHHE.

Ilpozpammnoe odecneuenue

Bbpayszep Googlechrome/MozillaFirefox
MicrosoftOffice/ OpenOffice/ LibreOffice
Blender
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