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1. [MTOACHUTEJIbHA A 3AIIMCKA

JononuurensHas obieodpazoBareiabHas oOmepasBuBaromas nporpamma «3D — moaenupo-
BaHUE» NMEET TEXHUYECKYIO HAIIPaBICHHOCTD.

[Tporpamma «3D — mMoaenupoBaHUE» HaIlpaBlI€HAa HAa MOJATOTOBKY TBOPYECKOM, TEXHUYECKHU
IPaMOTHON, TAPMOHUYHO Pa3BUTOM JIMUHOCTH, 00JIa1a0IeH JIOTHYECKUM MBIIICHUEM, CLIOCOOHON
aHATM3MPOBATh U PEUIaTh 3a7a4d B 00JaCTH MHPOPMAITMOHHBIX TEXHOJIOTHH.

3aHATUS paccUMTaHbl Ha OOIIEHAYYHYIO MOATOTOBKY OOYyYaroIlMXCs, pa3BUTHE MPOCTpaH-
CTBEHHOT'O MBIIUIEHUS, JOIMKH, MaTEMAaTUYECKUX CIIOCOOHOCTEN, UCCIIE10BATEILCKIX HAaBBIKOB, HA
(GbopMHpOBaHUE INYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX PE3yIbTATOB.

Pa6ora ¢ 3D rpaduxoii - 0JHO U3 CaMbIX MOMYJISIPHBIX HAPABJICHUH UCIOIB30BAHUS MIEPCO-
HAJILHOTO KOMIIbIOTEpA, MIPUUYEM 3aHUMAIOTCS 3TOW PabOTOM HEe TONBKO NPOPECCHOHATBHBIE XY-
JOXHHUKH U JTU3aiHEpHI, HO U JtoOuTenn. JlaHHOe HalpaBiIeHUEe OPUEHTUPYET MOJIPOCTKOB Ha pabo-
Yye CHelMaIbHOCTH, BOCIIUTHIBAIOT OYAYIIMX MHKEHEPOB-Pa3pabOTUNKOB, TEXHAPEH, CTOCOOHBIX K
BBICOKOITPOU3BOIUTEIILHOMY TPYAY, TEXHUUYECKU HACHIIIEHHON MPOU3BOAUTEIbHON JEATENIHOCTH.

3ansaTus 1o 3D MoAEIMpPOBAHUIO TOMOTAIOT IPUOOPECTH TIIyOOKHE 3HaHUS B 00J1aCTH TEXHU-
YEeCKHX HayK, [IEHHBIC MPAKTHYECKHE YMEHHS M HaBBIKW, BOCIIUTHIBACT TPYAOIIOONE, TUCIUTUINHU-
POBaHHOCTh, KYJIbTYpYy TPYAd, yMEHUE paboTaTh B KOJUIEKTHBE. 3HAHUS, [TOJyYCHHbIE [IPU U3yde-
HUU nporpamMmsl «3D mMonenupoBaHue», ydamuecss MOTyT IPUMEHUTH JUIsl HOJATOTOBKU MYJIbTHMeE-
JUMHBIX pa3pabOTOK MO pa3IMyYHBIM MpeAMEeTaM: MaTeMaTuke, pU3MKe, XUMHUM, OUOJIOTHUH U JIp.
TpexmepHOoe MOJEIMPOBAHUE CITYKUT OCHOBOM JJIsl U3YUEHHUSI CUCTEM BUPTYaJIbHOU PEaIbHOCTH.

Cdepoit npumenenus 3D rpaduku sBIsSeTCS MOACIUPOBAHUE CIOXKHBIX TPEXMEPHBIX 00bEK-
TOB B apXUTEKType, CTPOUTENIbCTBE, DHEPIOCETSIX, WHKEHEPHUM, [U3aliHE HHTEPbEPOB, JIAH[-
madTHON apXUTEKTYpe, IPaloCTPOUTENLCTBE, JU3aiiHe Urp, KuHemarorpade u TeaeBUAeHUH, epe-
BooOpaboTke, 3d neyaru, 0Opa3oBaHUU U JIp.

Heab nporpammbl:

e OcBoeHME 00Y4AIOIUMUCS MOJIETUPOBAHUS O0BEMHBIX OOBEKTOB CPEICTBAMU PEIAKTOPOB
3D-rpaduku

3agauu:

e hopMHpOBaHKE 3HAHUN O POJIM HH(POPMALIMOHHBIX MPOLIECCOB B )KUBOM NMPHUPOJIE, TEXHUKE,
00I1IeCTBE;

e CIIOCOOCTBOBaHME PA3BUTHIO HHTEpECA K TEXHUKE, KOHCTPYUPOBAHUIO, IPOTPaMMHUPOBa-
HUIO, BBICOKUM TE€XHOJIOTHSIM;

* Pa3BUTHE TBOPYECKOI'O, JIOTUUECKOTO U AITOPUTMHUUYECKOTO MBILIUIEHUS IPH co31aHuu 3D
MOJIEIIEH.

e IIPUBUTHE HABBIKOB MOJIETUPOBaHMS Yepe3 pa3paboTKy Moeneil B MpeyIoKeHHON cpeie
KOHCTPYMPOBaHMUS;

e IOCTPOEHNUE TPEXMEPHBIX MOJIEJIEH 110 IByXMEPHBIM YEPTEXKAM;

e QHAJIU3 PE3YJIbTATOB U NMOUCK HOBBIX PEIICHUM, IKCIIEPUMEHTAIbHOE UCCIIEIOBAHNE, OLIEHKA
(M3MepeHue) BIUSHUS OT/IENbHBIX (aKTOPOB.

Cpoxk ocBoeHUs mporpamMMbl — 1 Tof, 001Iee KOJTUYECTBO 9acoB — 37.

YpoBeHb OCBOEHUS MPOTrPaMMbl — Oa30BBIi.

®opma 00yueHHs — OUHasl.

®dopma aTTecTanuu — MyOIUYHOE NMPEICTaBICHUE U 3allIUTa YUeOHBIX, HH)KEHEPHBIX U UCCIIe-
JIOBATEIbCKUX MPOEKTOB, BHICTABKA TBOPUYECKUX PabOT.



2. I[TNIAHUPYEMBIE PE3VIJIBTATDBI

Ilpeomemnvle:

® OCBOCHHE 3JIEMEHTOB TEXHOJIOTMH MTPOEKTUpOBaHus B 3D-cucTeMax U npuMeHeHNe 3HAaHH M
¥ YMEHUH IIpU pean3aliy UCCIIEI0BATEIbCKUX U TBOPUYECKUX MPOEKTOB;

e MpUOOPETCHNE HABBIKOB pa0OTHI B cpesie 3D-MoaenupoBanmsi © OCBOCHHE OCHOBHBIX TIPH-
€MOB M TEXHOJIOTHH IMPH BBIMOJHEHUN IPOEKTOB TPEXMEPHOTO MOJICIIUPOBAHHSI,

® OCBOCHHE OCHOBHBIX IIPUEMOB U HABBIKOB CO3/IaHUS U PEIAKTUPOBAHUS YepPTEKa C IIOMO-
b0 HTHCTPYMEHTOB 3D-cpebr;

® OBJIaJICHHUE MOHATUSIMH U TEPMUHAMHU KOMIBIOTEPHOTO 3D - mpoekTUpoBaHUS;

® OBJIa/ICHHE OCHOBHBIMH HAaBBIKAMHU IO MOCTPOSHUIO MPOCTeHIInX uepTexeil B cpeae 3D-
MOJIEJTUPOBAHUS;

® Haydarcs Mevararh ¢ moMolbio 3D npuHTepa 0a30BbIC AJIEMEHTHI H TOTOBBIC MOJEIH (10
4epTEkKaAM).

MemanpeomemHuule:

® CMOT'YT HAYYHUTHCS COCTABIISTH IUIAH MCCIICOBAHUS U MCIIOIh30BaTh HABBIKH IIPOBEICHIS
ucciaenosanus ¢ 3D Monenbio;

® OCBOST OCHOBHBIEC IPUEMBI I HABBIKU PEIICHUSI N300pETaTeIbCKUX 3a7a4 U HAy4aTcs uc-
MOJIb30BATh B MPOIIECCE BBHIMIOIHEHUS TPOCKTOB;

® YCOBEPIICHCTBYIOT HABBIKM B3aMMOJICHCTBHSI B IPOLIECCE PEATU3alMN WHIUBHIYATbHBIX U
KOJUIEKTUBHBIX MTPOEKTOB;

e OyIyT HCIIOJIB30BATh 3HAHMSI, ITOJIYICHHBIC 32 CYET CAMOCTOSATEIHLHOTO MTOMCKA B TPOIIECCe
pean3aIyy MPOeKTa;

® OCBOSIT OCHOBHBIE ATAIlbl CO3/IaHUs TPOEKTOB OT UAEH JI0 3alIUTHI IPOEKTA U HaydaTcs
NPUMEHSTH HA IPAKTHKE;

® OCBOST OCHOBHBIC 0000IICHHBIC METOIBI PAOOTHI C HH(POPMAITHEH ¢ UCTIOIH30BAHUEM TIPO-
rpamMM 3D-MozenupoBaHus.

Jluunocmmuuwie:

® CMOTYT pabOoTaTh WHANBHUIYAILHO, B MAJIOW TPYIIIE H YYaCTBOBATh B KOJJICKTUBHOM IIPO-
eKTe;

® CMOTYT MOHHMMATh U MPUHUMATH JINYHYIO OTBETCTBEHHOCTH 32 PE3YNILTaThl KOJUIEKTUBHOTO
MIPOEKTA;

e cmoryT 0e3 HaOMUHAHUS TleJjarora youpars cBoe pabodee MeCTO, OKa3bIBaTh MOMOIIh
IPYTUM yYalIuMcs;

e OyayT NPOSIBJISITh TBOPUSCKHUE HABBIKM ¥ HHUIIMATUBY MPHU pa3pad0TKe U 3alIUTE MMPOCKTa;

® CMOTYT B3aWMOJICHCTBOBATH C IPYTUMH YJAIIUMHUCS BHE 3aBUCHUMOCTH OT HAIIHOHAIBHO-
CTH, HHTEJUICKTYATbHBIX U TBOPYECKUX CITOCOOHOCTECH.

3. COJEPXAHUE ITPOI'PAMMEBI

Beenenue. [Ipasuna Th

Pasnen 1. BBEJIEHUE B TEXHOJIOI'MIO TPEXMEPHOM! ITEYATH

Ocnognvie mexnonocuu 3D neuwamu

AJIUTUBHBIE TEXHOJIOTUU. DKCTPYAEP U €ro ycTpoicTBO. OCHOBHBIE MTOJIb30BATENbCKUE Xa-
pakrepuctuku 3D - mpunHTepoB. Tepmorutactuku. Texnonorus 3D nevatu.

Ilepsas mooensv 6 npocpamme Oisi MPEXMEPHO20 MOOETUPOBAHUS

XapakTepHuCcTUKa IPOrpaMMBbI JIJIsl TPEXMEPHOTO MOEINPOBAaHUs. TBEPIOTENIBHOE MOAEIN-
poBanue. Hactpoiika nporpammel. UHTEpdeiic 1 0OCHOBBI yIpaBieHUS.
Ileyamv mooenu na 3D npunmepe

Hcnonp3oBanne cucteMbl KoopauHaT. OCHOBHBIE HACTPOWKH JJIsI BBIIOJIHEHUS 1edat Ha 3D
npunrepe. [loaroroska k neuatu. [lewars 3D monenu.



Pa3nen 2. KOHCTPYKTUBHASA BJIOYHAS TEOMETPUA
I'paguueckue npumumuswt 6 3D-moodenuposanuu. Kyo u kyoouo

Cosznanue Kyba u mpssMoyroisHOro mapaenenumnena. Ocodbennocru 3D-nieuatu. [lepeme-
[IEHUE OOBEKTOB.
Lllap u mnocoepannux

Cosnanue mapa. Pazpemenue. Co3zanre MHOrorpaHHuKoB. Uto Takoe penaepunr. Hactpoii-
K1 niedaTs 1 skcropt B STL-daiin.
Lununop, npusma, nupamuoa

OcHOBHBIC TIOHATHS: HWIMHAP, KOHYC, Mpu3Ma 1 nupamuaa. CxonctBo u ominuud. [lepeme-
HICHHE HECKOJIBKUX 00beKTOB. OCHOBHBIE OIIHMOKH NMPU MOJEIUPOBAHHH.
Ilosopom men 6 npocmpancmee

Komanap! 1 npaBuia noBopota tena. OcoO0eHHOCTH MOBOPOTAa U MaciTabupoBanus tei. [lpa-
BHJIO MIPAaBOM PYKH.
Macwmabupoeanue mern

OcHoBHBIE CBelleHUs 0 MaciTabupoBanuu Tea. OcoOeHHOCTH KoMaH Ikl YTo Takoe kodhdu-
[IUEHTHI MaCIITAOUPOBAHUSI.
Bvluumanue ceomempuueckux men

KounctpyktuBHas 6mounas reometpusi. ['padpuueckue npumutussl. bynesa pasHocts. OCHOB-
HBIC KOMaH/IbI.
Ilepeceuenue ceomempuueckux mei

byneBo nepeceuenue. Pasznuunble nepecedyeHust rpaduyeckux NpUMHUTUBOB. OCOOEHHOCTH
KOMaH/Ibl ¥ IIOCTPOEHUS MePECeUCHUN.
ObveduHenue ceomempuyeckux mej

byneBo o6weaunenue. Ocobennoctu komanabl. Kak s pexTuBHO HCoNb30BaTh JAaHHOE ACii-
CTBHUE.
Buvinyxnas obonouxa

Tpancdopmanust TpexMepHbIX 00BeKTOB. OCHOBHBIC TTOHSATHS: BBITYKIIOE MHOKECTBO U BBI-
nykias o6onouka. OcobeHHOCTH TpaHCHOPMAIIUU TPEXMEPHBIX.

Paznen 3. OKCTPY3UAL.
eyxmepnvie 00vexmul

Kpatkue cBenenus o0 skctpy3uu. Ilmockue reomerpuueckue QUIypbl: MPSIMOYTOJIbHUK,
KBaJpat, Kpyr, amurnc. [IpaBunbnbie ¢urypsl. Pamku u npodunn. KoMmMeHTapuu K BBITTOTHEHUIO
3a/laHusl.
Jlunetinas sxcmpysus. Paboma ¢ mexcmom

Kak paborats ¢ TekctoM. JJoOaBneHne TeKcTa K TOTOBBIM MOJAEISM Pa3HbIMU METOJIaMHU.
Jlunetinas sxcmpysus. Paboma c ¢pueypamu.

Kax paborats ¢ ¢purypamu.
Jluneunas sxempysus. Cmewenue

Urto takoe cMemienue. TopieBas KpoMKa.
IKcmpy3us epaweHuem

Teopus: Tena, co3gaHHbIe BpalieHHeM. BHIbI 1 0COOEHHOCTH CO3/aHUS TEJl BpaIlllCHUEM.
Oxempysus epawgenuem. Paboma c mexcmom

Pa6ota ¢ purypamu.
Ilosmopenue u 0606wenue mamepuana

[ToBTOpEHME: OCHOBHBIE TEOPETUUECKHE CBEACHUS U TepMUHBI. OCOOEHHOCTH TBEPIOTEIBLHO-
ro 3D-moznenupoBaHus.



4. TEMATHUYECKOE IVNIAHUPOBAHUE

° Tema ypoka Koa-go
n/n 4acoB
1. | Texnuka 6ezonacHoctu. OcHOBHBIE TexHONOTHA 3D-neuaT. 1
2. | IlepBas Mmopenb. 1
3. | Ileyats Mmogenu Ha 3D npuHTEpE 1
4 I'padpuueckue npumutussl B 3D-monenupoBanun. Ky6 u ky6o- 1
20
5. | lllap u MHOTOrpaHHUK. 1
6. | Humuuap, mpusma, nupamuaa 1
7. | IloBOpOT Te€JI B IPOCTPAHCTBE. 1
8. | IloBOpOT TeJ B MPOCTPAHCTBE. 1
9. | MacmrabupoBaHue Tell. 1
10. | Boluntanue reoMeTpUYECKUX TEI. 1
11. | Beruntanue reoMeTpuueCKux Tel. 1
12. | Boluntanue reoMeTpUYECKUX TEIl. 1
13. | Beruutanue reoMeTpuueCcKux Tel. 1
14. | Ilepeceyenre reoMeTpUYECKUX TEI. 1
15. | Ilepeceuenne reoMeTpUUECKUX TEJl. 1
16. | MoaenupoBaHuE CIOKHBIX OOBEKTOB. 1
17. | PennepuHr. 1
18. | OObenMHEHUE TEOMETPHUICCKUX TEJL. 1
19. | O6benuHeHne TeOMETPUUECKHUX TETI. 1
20. | Beimyknas 000J104Ka. 1
21. | Cymma MUHKOBCKOTO 1
22. | TBopueckuii IpoeKT. 1
23. | JIByXMepHbIe OOBEKTHI. 1
24. | IByxMepHbI€ OOBEKTHI. 1
25. | Jluneitnas sxcTpy3us. PaboTa ¢ TeKkcTOM. 1
26. | Jluneitnas skcTpy3us. Pabora ¢ TeKCTOM. 1
27. | Jluneitnas skcrpy3us. Pabora ¢ ¢purypamu. 1
28. | Jluneitnas sxcTpy3us. Pabota ¢ purypamu. 1
29. | Jluneitnas sxkcrpy3us. Pabota ¢ purypamu. 1
30. | JIuneiinas skctpy3us. CMeleHueE. 1
31. | DKCTpy3us BpalllEHUEM. 1
32. | OkcTpy3us BpameHueM. PaboTa ¢ TeKCTOM. 1
33. | DKCTpy3Hsi KOHTYPOB. 1
34. | DKCcTpy3Hsi KOHTYPOB. 1
35. | [loaroroBka npoexTa. 1
36. | 3amuTa MpoeKTa. 1
37. | IloBTopeHue u 06001IeHNE TPOIIEHHOTO MaTepuaa. 1




5. CIIMCOK NTHOOPMAILIMOHHLIX PECYPCOB

3D-mozaenupoBaHue ¥ MPOTOTUITUPOBaHKE. Y poBeHb 1: yueOnoe mocodue/ /1. I'. Komo-
coB. — M.: BUHOM. Jla6opatopus 3uanwuii, 2019.

3D-mozaenupoBaHue ¥ MPOTOTUITUPOBaHKE. Y poBeHb 2: yueOHoe mocodue/ /1. I'. Komo-
coB. — M.: BUHOM. Jla6opatopus 3uanwuii, 2019.

VYpoxku 3Ds Max / 3D Center: IlonymnsipHo o TpéxmepHOoM [ DieKTpoHHBIN pecypc]. — 2015.
—Pexxum noctymna: http://www.3dcenter.ru/. — [lara nocryna: 15.06.2015.

Ypoku mns penakropa «Blender» / Openarts.ru. CBoOOHBIE PEAAKTOPBI JIsi CBOOOTHBIX
XYI0KHUKOB [OnexTponHblid  pecypc]. - 2013. —  Pexum  gocryna:
http://www.openarts.ru/index.php. — Jlara nocrymna: 15.06.2015.

Ypoku no 3D, ypoku 3D Max, Maya VRay u apyrum penakropaM / YPOKH TpeXMEpHOM
rpaduku [dnexrponnsiii pecype]. — 2008. — Pexxum nocryma: http://3d.demiart.ru/. — lara
nocryna: 10.06.2015.
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