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IosicHuTeNLHAA 3aNIUCKA

Pabouast nporpamma «IIpoTroTunupoBaHue» co37aHa B IEISX MOJITOTOBKH OOYYAIOIIMXCS IS
ydyactusi B uemnuoHatax «JuniorSkills», kak mporpamma panHHed npodOpHEHTAIMd W OCHOBA
poeCCUOHATLHON MOATOTOBKH M COCTSI3aHUN IIKOJIFHUKOB B IPO(PECCHOHATHPHOM MacTepPCTBE 10
komrereHImu «IIporoTunupoBanuey.

[Tporpamma «IIpoToTHNIHPOBaHME» Pa3padOTaHa U COCTABICHA B COOTBETCTBHH CO
CIIETYFOIIIMMHA HOPMAaTHBHO-TIPABOBBIMH JJOKYMEHTaAMHU:

1. ®enepanbubiM 3akoHoM PO ot 29.12.2012 1. Ne 273 «O06 ob6pazoBanuu B POy (pempakuus ot
14.07.2022 ¢ u3MEHEHHUSIMH M IOTIOJIHEHUSMU, BCTYIUBITUMU B cuity ¢ 25.07.2022 1.);

2. Konrnenmuei pa3BuTus 10NOJHATEILHOTO 0Opa3zoBanus aereit 10 2030 roga ot 31 mapra 2022 r.
Ne678-p;

3. [Ipukazom MunuctepcrBa npocsemeHus PO ot 27.07.2022 r. Ne 629 «O06 yTBepKaeHUN
[Topsinka opranu3any U OCYLIECTBIEHUN 00pa30BaTEIbHOMN 1EATENBHOCTH 110 JONOJHUTEIBHBIM
00111€00pa30BaTEIbHBIM IPOrpaMMam»;

4. IluceMom MunuctepcTBa oOpazoBanust U Hayku P® ot 31.01.2022 roma Ne JI'-245\06 «O
HAIpPaBJIEHUU METOANYECKUX PEKOMEHIAINID);

5. ¥Ycraom MBOY COIII I'anuyHOTro ceabCKOro moceneHus.

Komnerenuus «lIporotunupoBanue» OCHOBaHa Ha MPOLECCE H3TOTOBICHUS INPOTOTHUIIOB
(OIBITHBIX O0pa3LOB) OTAEIbHBIX JETajeH, y3J0B M3JIEIMA WM HENOCPEICTBEHHO W3JENINH,
BKJIIOUYAs, B PsAAC CIydaeB, TaKKe IPOEKTUPOBAHME M OTIALKY YHNPABISAIOLIMX CXEM, IpHU
HE00XO0IMMOCTH — HalMCaHHUE YNPABIISIOLIMX IPOTrPAMM.

B nporoTunupoBaHuM MOT'YT IIMPOKO IPUMEHSTHCS KaK TEXHOJIOTUU LIU(POBOro MPOU3BOICTBA
(3D-nevarts, 1a3epHble I'PaBUPOBKA U pe3, 00paboTka Ha crankax ¢ UIIY), Tak u ocyuiecTBisieMble
BPYUHYIO TEXHOJOIMYECKHE INPOLECCHI, TaKue, HAIpUMeEp, KaK JUThE (C MPEALIECTBYIOIIUM €My
co3zianueM (opM Juist OTIMBOK Ha cTaHkax ¢ UIIY), cozgaHue KOMIO3UTHBIX MaTepuanoB. B psne
CllydaeB TaK)Ke MOXKET OBITh 11€J1ecO00pa3HO CO3JaHHe BUPTYaJIbHOH MoJenn pa3padaTbIBaeMOIo
YCTPOMCTBA.

[TporoTUnpoBanue, ABISSCH IPOMEKYTOUYHBIM 3TAIIOM MEXy IPOEKTUPOBAHUEM U CEPUITHBIM
M3TOTOBJICHUEM H3JIeNINs, MOXKET BBICTyNaTh KaK KOHTPOJIb KayecTBa IMPOEKTUPOBAHMUS, MO3BOJISASA
n30exaTh BO3MOXKHBIX OIMIMOOK 1 MUHUMU3UPOBATh CBSI3aHHBIE C UX BOSHUKHOBEHHUEM PACXO/IbI.

B cdepy npodeccroHanbHbIX 00s3aHHOCTEH BBICOKOKBATM(MHUIIMPOBAHHOTO CIEIHATINCTa
BXOJIIT HaBBIKU TNPSAMOr0 M OOpaTHOro MPOEKTUPOBAHUS, MOJATOTOBKU 33JaHUU NI HU(POBOIO
MIPOU3BO/JICTBA, a TAKXKE YMEHUE IPOrpaMMHUPOBATh BCTPAUBAEMbIE ABTOMAaTUYECKUE CUCTEMBI.

JlononuurenbHast o0mieoOpa3zoBareabHas oOuiepa3BuBaroLias nporpamma
«IIpoToTUnupoBaHue)» IMpenHa3HaueHa JUIsl IIKOJIBHUKOB, KENAIOLIUX MPOJOKUTh H3Yy4YEeHHE
CIIOCOOOB M TEXHOJIOTMH MOJEIUPOBAHUS TPEXMEPHBIX OOBEKTOB C IMOMOUIBIO MPOrPaMMHOIO
obecneuenus KOMITAC-3D.

Paspaborannas u mnpezacrasineHHas komnanuei "ERP-cucrempr" mnporpamma Kommac
OTJIMYAETCs OT aHAJIOTOB JOCTYNMHOCTHIO MPUMEHEHUS JUIsl PEIIeHHs] CAMbIX Pa3HbIX MHKXEHEPHBIX
3a7a4 U OTJIMYHOM TeXHWUYecKod mnoanepxkkoi. ITpu stom, mporpamma Kommac nMeer B CBOEM
apceHaje IIHPOKHE BO3MOXKHOCTH JJIsi KAuECTBEHHOI'O TPEXMEPHOIO MOJCIUPOBAHUA - H
TBEPJIOTEIBHOTO, M IIOBEPXHOCTHOTO. IMEHHO Takoit Ha0Op BO3MOKHOCTEH 1 MPEBPATHII IPOTPaMMy
B OCHOBHO€ NPUJIOKEHHE ISl OTPOMHOI0 YHCJIa IPOM3BOACTBEHHBIX YUPEXKICHUH.

HoBu3Ha naHHON mporpaMMbl COCTOMT B OJHOBPEMEHHOM M3Y4YEHHHM KaK OCHOBHBIX
TEOPETUYECKHX, TaK M MPAKTHUYECKUX ACIEKTOB MPOTOTUIIMPOBAHMS, YTO OOECIEUUBAET IIyOOKOe
NOHMMAaHHUE WHXEHEPHO-IIPOU3BOACTBEHHOIO TIpolecca B LEIOM. Bo Bpems NpOXOXACHHUS



nporpaMMbl, oOydarolyMecsi MONy4aroT 3HAHMUS, YMEHUS M HaBbIKM, KOTOpbIE B JalbHEHIIEM
MIO3BOJIAT UM CAMMM IIJIAHUPOBATh U OCYILIECTBIIATH TPYJAOBYIO JEATEIBHOCTD.

[IporpaMMa HampaBjieHa Ha BOCIIUTAHUE COBPEMEHHBIX JETEW KaK TBOPYECKH AKTHUBHBIX U
TEXHUYECKH TPAMOTHBIX HAUYMHAIOIUX HWH)KEHEPOB, CIIOCOOCTBYET BO3POXKJIECHUIO MHTEpeca
MOJIOJIC)KM K TEXHHKEe, B BOCIUTAHUM KYJIbTYphl JKH3HEHHOTO U MPO(EeCcCHOHAIBLHOTO
CaMOOIPEIEIICHHUS.

AKTYaJIbHOCTh HW3YyYEHHUS TEXHOJOTMH NPOTOTHIMPOBAHUS OOYCIIOBJIEHA MPAKTUYECKU
MIOBCEMECTHBIM HCIIOJIB30BAHUEM B PA3IIUYHBIX OTPACISIX U cepax AesITeIbHOCTH, 3HAaHHE KOTOPOH
CTaHOBUTCA Bce 0oiee HEOOXOAMMBIM IS TOTHOLEHHOTO PAa3BUTHS IMYHOCTH.

IIpakTHYeckas 3HAYUMOCTb

JlanHast mporpaMMa yHHKajibHa IO CBOMM BO3MOJKHOCTSIM M HaIIpaBJIEHA Ha 3HAKOMCTBO C
COBPEMEHHBIMM TEXHOJOTMSIMM M CTHUMYJIMPOBAaHUIO HHTEpEca Y4YallUXCSl K TEXHOJOTUAM
KOHCTPYUPOBaHUS U MOJCINPOBAHHUS.

Ilenaroruveckas mesnecooOPa3HoOCTh JAHHON MIPOTPAMMBbI:

- B3aUMOJICHCTBHE lelarora ¢ pe0eHKOM Ha pPaBHBIX;

- HCIIOJIb30BAHME HA 3aHATHUAX AOCTYNHBIX JUIA JETEH MOHATUH M TEPMHUHOB, CIEIOBAaHUE
IIPUHLIMILY «OT IIPOCTOTO K CIOKHOMY»;

- y4eT pa3Horo ypoBHs NOJATOTOBKHU J€TEH, ONOpa Ha UMEIOLIMKCS Y 00y4aroIuXcs OIbIT;

- CHCTEMHOCTb, IOCJIE[OBATEIbHOCTE U JOCTYNHOCTb H3J1araéMoro Marepuaja, U3y4eHHE
HOBOI'O MaTepuaa OolupaeTcsl Ha paHee NPUOOPETEeHHbIE 3HAHUS;

- IPUOPUTET NIPAKTUUECKON AEATEIbHOCTH;

- pa3BUTHE B YyYaIIUXCSl CaMOCTOSITEIbHOCTH, TBOPYECTBA M HM300pETaTEIbHOCTH SIBJISETCS
OJIHUM U3 OCHOBHBIX IPUOPUTETOB JIaHHOM MPOTrpaMMbl

OT1iuunTebHbIE 0CO0EHHOCTH

[IpencraBisiemasl mporpamMma HMEET CYIIECTBEHHBIM psAI OTIMYMHA OT CYLIECTBYIOLIUX
AQHIOTMYHBIX mporpaMM. [IporpamMma mnpeanonaraetT He TOJIbKO OOYyUEHHUE «UEPUEHUIO» WU
ocoeHuto 110 «KKOMITAC-3D»y», a UMEHHO UCHOJB30BaHUIO 3TUX 3HAHUN KaK MHCTPyMEHTa IpH
pelIeHnH 3a1a4 pa3iandHoil cinoxkHocT. M3ydyenne nporpamMm CAIIP 1 yepueHust mo3BOJIUT pelaTh
OoJsee cl0XHbIE MHXXEHEPHBIE 337a4d U IPUMEHSTH MOTy4YeHHbIE 3HAHUS B APYTUX 00bETUHEHUSX
ornena  TexHuku  («[IpuknamHas ~ MexaHMka B KapTUHIe»,  «ABHaMOJIEIMPOBAHUEY,
«PoboToTexHrKa») WK B Pa3INYHBIX 00JIACTAX 1E€ATEIHHOCTH 00YyUaroIerocs.

Heab - GopmupoBaHue KOMIUIEKCAa 3HAHWM, YMEHHH WM HaBBIKOB B 00JIaCTH NMPUMEHEHUS
TEXHOJIOTUI MPOTOTUIHUPOBAHUS Uil obecrieueHus: 3(p(HEeKTUBHOCTH MPOLIECCOB MPOSKTUPOBAHUS U
W3TOTOBJICHUS U3/1EIUN.

3amaun:

IpPEIMETHBIE

- 3HAKOMCTBO YYaIIMXCS C KOMIUIEKCOM Oa30BbIX TEXHOJOTHM, MNPUMEHSEMBbIX IpH
MOJIETMPOBAaHUH

- mpuoOpeTeHre HAaBBIKOB M YMEHUH B 00JaCTH KOHCTPYMPOBAHUS M MH)KEHEPHOTO YepueHHUs,
3 PEKTUBHOTO HCIIOJIB30BaHUS CUCTEM

- IpUOOpETEeHNE OMbITA CO3AAHUS TPEXMEPHBIX, AHUMUPOBAHHBIX OOHEKTOB.

METaNpeIMETHbIE

- CIIOCOOCTBOBATh PA3BUTHIO TBOPUECKOTO MOTEHIMATIa OOYYaroIMXCs, MPOCTPAHCTBEHHOTO
BOOOpa)keHUs1 U NU300peTaTeIbHOCTH

- CIIOCOOCTBOBATH Pa3BUTHUIO JIOTUYECKOTO U MHKEHEPHOT'O MBIIIIJICHUS

- CO/IeCTBOBATh MPOGECCHOHATLHOMY CaMOOIIPEEIIEHUIO.

JUYHOCTHbBIE
- CIIOCOOCTBOBATH Pa3BUTHIO OTBETCTBEHHOCTH 32 HAYATOE JEJIO0




- chopmupoBaTh y OOydarOUUXCSd CTPEMJICHUS K TMOJYYEHHUIO Ka4yeCTBEHHOI'O 3aKOHYEHHOTO
pe3yibTaTa

- chopMHpPOBATH HABBIKH CAMOCTOSITEIIBHON M KOJUICKTUBHOM PabOThI

- chopMHpOBATH HABBIKH CAMOOPTaHU3AINY U TUIAHUPOBAHUS BPEMEHH U PECYPCOB.

Oco0eHHOCTH BO3PACTHOM IPyNIIbI

[Iporpamma «lIporoTunupoBanue)» paccuyuTaHa Ha JACTEH CPEeIHEro W CTApIIEro HIKOJIHHOTO
Bo3pacrta - 10 — 17 ner.

Cpok peanuszanuu nporpammsl — 1 roz.

Hanonnsgemocts rpynisl: He MeHee 10-12 yenoBek.

Cpoxk peanuzanuu nporpamMmmsl: 1 rof.

®opma o0yueHHs: OUHAsI.

PexxuM 3aHsTHIT: KOTMYECTBO YUCOHBIX YaCOB 3a YUeOHBIN 10 — 136 4acoB; 2 3aHATHS B HEJCITIO
0 2 yaca; IpOJOJIKUTEIbHOCTh 3aHATUS — 45 MUH.

MeToabl M IPUEMbI OPraHU3alun 00Pa30BaTeJIbLHOI0 NMpouecca:

- UHcTpykTaxu, Oecenbl, pa3bsiCHEHUS

- Harnagueiii ¢oto u Buaeomatepuansl no 3D-MoaenupoBaHUIO0 U MPOTOTUIIUPOBAHUIO

- [IpakTuueckas pabota ¢ nporpammamu, 3D npuHTEpOM

- NHHOBaIIMOHHBIE METO/IBI (IOMCKOBO-HUCCIIEIOBATENILCKHM, TPOEKTHBIHN, UTPOBOI);

- Pemenune TexHnueckux 3aaad, IpoeKkTHas padora.

- Ilo3naBarenbHble 3a7a4yu, y4eOHBIE AMCKYCCHUU, CO3/IaHUE CHUTYallMM HOBU3HBI, CUTYallUd
rapaHTUPOBAHHOTO yCIiexa U T.J.

- Meron crtumynupoBaHus ( ydyacTHe B KOHKypcaxX, MOOIIPEHHE, MepCOHalbHAs BHICTaBKa
pabor).

IIporuo3upyembie pe3yJbTaThl

B pesynbrare ocBoenus qannou [Iporpammel yyammecs:

- O3HAKOMSTCSI C OCHOBAMH TEXHUYECKOTO YEpPUYCHHUS M PAOOTHI B CHUCTEME TPEXMEPHOTO
moaenupoBanus KOMITAC-3D;

- O3HAKOMSATCSI C OCHOBAaMH TE€XHOJIOTUH OBICTPOTO MPOTOTHUITUPOBAHUS U MIPUHIIUTIAMU PAOOTHI
Pa3IMYHBIX TEXHUYECKUX CPEJICTB, MOIyYaT HABBIKA PaObOTHI C HOBBIM 000PY/I0BaHUEM;

- OJTy4YaT HaBBIKUA PabOThI ¢ TEXHUYECKOM JIOKYMEHTAIIUEH, a TAKKE Pa30BBIOT HABBIKH ITOWCKA,
00paboTKu U aHanu3a HHPOpPMaIUY;

- Ppa3oBBIOT HAaBBIKHU OOBEMHOIO, MPOCTPAHCTBEHHOTO, JIOTMUECKOTO MBIIUICHUS U
KOHCTPYKTOPCKHE CITOCOOHOCTH;

- Haydyarcs MPUMEHSATh U3y4YEHHBbIE MHCTPYMEHTHI NMPHU BHINOTHEHUH HAYYHBIX-TEXHUYECKUX
MIPOEKTOB;

- IOJTy4aT HEOOXOUMbIC HABBIKHU JJIsi OPTaHU3AIMHA CAMOCTOSITENILHON paboOThI;

- IOBBICAT CBOIO MH(GOPMAIMOHHYIO KYJIBTYPY.

B uneanbHOlM Moaenu y yqanmxcs OyIeT BOCIIUTaHa MOTPEOHOCTh B TBOPUYECKOU JIESATEIBHOCTH
B [I€JIOM U K TEXHHYECKOMY TBOPUECTBY B YACTHOCTH, a TAK)Ke CPOPMUPOBAHA 30HA JTUUHBIX HAYIHBIX
MHTEPECOB.

Y4eOHBIN IJIAH

Ne HanmeHnoBaHue pa3ieiioB u Bcero KosanuectBo yacos
TeM yacoB | Teopernueckue | [IpakTuyeckue
I | Beengenue. Texunka 6e30acHOCTH. 1 1 -

II | Uurepdeiic cucrembr KOMITAC-
3D. Onepanuu NOCTPOCHHUS U
peAaKTHPOBAHUSA




Nutepodeiic cucremer KOMITAC-3D.
[TocTpoeHre reoMeTpruYeCcKux
00BEKTOB.

0,5

1,5

Penaktupoanue B8 KOMITIAC-3D

[\

0,5

1,5

I1I

Co3nanue yepresxkei

Odopmnenue ueprexeit mo ECKJ] B
Kowmmac 3D. IToaroroska 3D Monenn
Y YePTEIKHOTO JIUCTA.

0,5

1,5

BcTaBka BUI0B Ha 4YEPTEXKHBIM JIKCT,
MIPOU3BOJILHBIC BUJIbI

0,5

1,5

JIvuHuu, pa3pesbl U CEUYCHUS

0,5

1,5

BcraBka pazmepos

0,5

1,5

TpexmepHoe MOgeJTUPOBAHHE

VYpasnenue okHOM JlepeBo
HOCTPOCHMSI

[TocTpoeHne TpexMEepHOH MOAEIH
IPSIMOYTOJIBHUKA M OKPYKHOCTH.
Cozlanue BUHTA U OTBEPCTUS

0,5

1,5

Orneparuu (BbIIaBIMBaHUE, BPAILICHHE,
KHHEMaTHU4eCKasl ONepalusi, ornepamus
10 CeUeHUsIM). MoienupoBaHue Teja
BpaIlleHUs] HAa TPUMEPE BaJia

Onepanuu (BbIIaBIMBaHUE, BpPAIlICHHE,
KHHEMaTUYEeCKasl ONepaIys, Orneparus
no ceuenusim). Cozgaem 3D mozens
Kopmyc.

Orneparuu (BbIIaBIMBaHUE, BPAIlICHHE,
KHMHEMaTU4eCcKasl onepalus, ornepanus
no ceueHusim). Cozgaem 3D mozenb
IIxwuB.

Orneparuu (BbIIaBIMBaHUE, BPAILICHHE,
KHMHEMaTU4eCKasl Onepalus, ornepanus
no ceueHusim). [Ipocroe
moenupoBanue 6onra B Komnac 3D.

Orneparuu (BbIIaBIMBaHUE, BPAILICHHE,
KHMHEMaTU4eCcKasl Onepalus, onepanus
no ceueHusim). Coznanue
TBEpPJOTEJIbHON JETaNH.

Co3nanue 3D monemn. Ceuenue.
Cosnmanue ceuenuda gi1g 3D Bana.

[TpoekT «MojennpoBanre 00HEKTOB
10 BBIOOpY»

3,5

28,5

buoaunoreku B KOMITIAC-3D

Hcnons3oBaHue MEHeKepa-
OuOIMoTEK

0,5

1,5

Wmnopt u 3Kkcnopt rpaduyeckux
JIOKYMEHTOB.

1,5

2,5




VI | MongeanpoBanue cO0pOYHbBIX
yeprexeit B KOMITAC-3D
1 | [TpoekTrpoBanue crienupuKaIiii 3 1 2
2 Co3znmanne Mojienu cOopoyHOTO 3 1 2
4epTeka CBAPHOIO COEIMHEHUS
3 Co6opka. bontoBoe coennHeHNE 3 1 2
4 | Pe3p0oBbIe coeTMHEHHS AeTAICH 3 1 2
5 | Cnunnep. COopka 3 1 2
6 [Ipoekt «Co3nanue moaenu 5 5
cOOpOUHOrO YepTerka 1Mo BEIOOPY»
20 5 15
VII | Komnac 3D anumManus
1 | Aaumanusi COOPKH TPUMUTHUBHOTO 4 1 3
JIBUTATEIIs
2 | AHuManms cOOPKH KpUBOIIHUIIA 4 1 3
3 | Coopka u aHUMAITUS TOMKpaTa 4 1 3
4 | Co3nanue aHMMAIUMH KyJladkKa C 4 1 3
TOJIKaTeJIeM
5 | lIpoext «Co3ianue anuManuu 8 - 8
MeXaHH3Ma 10 BEIOOpY»
24 4 20
VIII | 3D nevyatsb
1 | Beenenne. Cdepsl npumenenust 3D- 2 - 2
nevyaTu
2 | Tunpl NpUHTEPOB ¥ KOMITAHUU. 2 1 1
Texnonoruu 3D-nevaru.
[1/p: «IIpaBka Moemm»
3 Hacrtpolika u equHHIBI U3MEPEHUS. 2 1 1
[Tapametp Scale.
[1/p: «IIpaBka MogeIn»
4 | OcHOBHas MpoBepKa MOAETH (non- 2 1 1
manifold). Il/p: «IIpaBka Mogenn»
5 | Ilposepku solidubadcontiguosedges. 2 1 1
Camonepeceuenue (Intersections).
[1/p: «IIpaBka MogeIn»
6 | [lnoxue rpanu u pedpa (Degenerate). 2 1 1
Hckaxennsle rpanu (Distorted)
I1/p: «IIpaBka Mogenm»
7 | Tonmuuna (Thikness). Octpbie pebpa 2 1 1
(Edgesharp). I1/p: «IIpaBka Mogenn»
8 | Ceec (Overhang). ABToMaTu4eckoe 2 1 1
ucnpasienue. [1/p: «[IpaBka momenny
9 | Undopmarus 0 MOJenu U ee pa3mep. 2 1 1
[Tonie mopenu. I1/p: «IIpaBka
MOJISIIN
10 | Oxcnopt moaenei. L{BeTHas moenb 2 1 1
(vertexcolor). [1/p: «[IpaBka MomeIn».
11 | Mogens ¢ TekcTypoil (texturepaint) 2 1 1

Mopenb ¢ BHEIIHEW TEKCTYpOi
[1/p: «IIpaBka Mmoemm»




12 | 3anekanue tekcryp (bake). O630p 2 1 1
moaenei. [1/p: «IIpaBka Moaenmy

13 | dakTopsl, BAUSIONIME HA TOYHOCTD. 2 1 1
I1/p: «IIpaBka Mogenm»
14 | Ilpoekt «Ileyatp Moaenu O BEIOOPY» 2 - 2
28 12 16
IX | 3D-ckanunpoBanue
1 | YUro takoe 3D ckaHep U Kak OH 1 - 1
pabotaer? McTopus nosBiieHus
2 | Meroabl TpeXMEPHOTO0 CKaHUPOBAHUSI. 2 1 1
I1/p: «CkaHUpOBaHUE MOJICITN
3 | Texnonoruun 2 1 1

TpexMepHorockanuponanus. [1/p:
«CkaHupoBaHHE MOJICTTN

4 | IIporpammHuoe obecrieuenue st 3D 4 1 3
ckanepa. 0630p 3D-ckanepa Sense.
[1/p: «CxaHupoBaHUE MOJEIIN»

6 | O6paboTka daitra mocine 2 1 1
ckanupoBanus. [1/p: «CxanupoBanue
MO JICTIV)
7 | lIpoexT «CxaHupoBaHue 00ObEKTA 1O 4 - 4
BBIOOpPY M 00paboTKa daiinay
15 4 11
Hroro: 136 31,5 104,5

Conepxkanue nporpamMmmbl

I. BBenenne. Texanka 0e30mMacHOCTH

Tema 1. Beenenne. Texnuka 6e3onacHoCTH

Teopusi. UHcTpyKkTax no TexHuke 6e3onacHOCTH. MHCTpyKTaXx Mo mokapHOH 0€30M1acHOCTH U
anekTpode3onacHocTu. MHcTpykTaxk mo canutapuu. Pacnopsanok qus. Pacniucanue 3aHsSTHi.
IIporpamma 3aHATHI Ha KypC.

I1. UuTepeiic cucrembr KOMITAC-3D. Onepanuyu nocTpoeHusi M peJaKTUPOBAHUS

Tema 1. Untepdeiic cucrembr KOMITAC-3D. IocTpoeHne reoMeTpuyecKux 00beKTOB.
Teopusi. KoMmnakTHas naHesb U TUIbI MHCTPYMEHTAIbHBIX KHOTIOK. Co3/1aHKe M0JIb30BaTEIbCKUX
IaHesen HHCTPYMEHTOB. IIpocreiilne mocTpoeHus.

IIpakTuka. Hactpoiika pabouero crona. [loctpoeHne oTpe3koB, OKPY>KHOCTEH, AYT U DJITUTICOB.
Tema 2. Penaxkrtuposanue B KOMITIAC-3D

Teopus. [Ipocreiimme komanel B 3D Kommnac.

IIpakTuka. CIBUT U TOBOPOT, MACHITAOMPOBAHNE U CUMMETPHSI, KOMUPOBAaHUE U JedopMaus
00BEKTOB, yJaJleHuEe YJYacTKOB KpuBO u npeodpaszoBanue B NURBS-kpusyto.

III. Co3nanue yeprexei

Tema 1. Odopmienne yeprexein no ECK/I B Komnac 3D. Ioaroroska 3D mMoaean u
YepTeKHOI0 JUCTA.

Teopusi. 3HAKOMCTBO ¢ METOJIaMH Pa3padOTKH KOHCTPYKTOPCKOH nokymeHTanuu. [IpaBuna n
I'OCTsl. OcHOBHas HaaNKMCh KOHCTpYKTOpcKoro ueprexa rno I'OCT 2.104—2006.
HpaxkrTuka. [TonroroBka 3D mMoaenu v 4epTEKHOTO JIKCTA.




Tema 2. BcTaBka BUI0B HA YePTEKHBIMA JINCT, IPOM3BOJbHbIE BU/IbI

Teopusi. Bunb! u ciiou. ®antomsl. [lanens «AccounaruBabie BUb». CTaHAAPTHBIE BUBI.
IIpousBonbHbIi Bua. [Ipoekimonnbiii Bua. Bua o crpenke.

IpakTuka. Yepréx. Cozmanue BUI0B BTYJIOUHO-TATBIEBON My THI.

Tema 3. JIuanu, pa3pe3bl U ceYeHHs

Teopust. Tunsl IMHUN, pPa3pe3bl U CEUCHUS.

IIpakTuka. /[o6aBieHne BUaa 1O CTPEJIKE M BUAA-pa3pes3a B YePTEK BTYJIOYHO-TTATBIIEBOU MY THI.
Tema 4. BctaBka pa3MepoB

Teopus. [locTpoeHue pa3MepoB U peIaKTUPOBAHUE pa3MepHbIX Hajanucel. [Tanens Pa3zmepsl.
JuanoroBoe okHO 3anganuie pazMepHoi Haamucu. OO03HAYCHUS HA YEPTEKE.

IIpakTuka. Co3ganue pabodero yepTeka yrojika ¢ HHHECEHHEM Pa3MEPOB.

IV. TpexmepHoe moaempoBaHue

Tema 1. YupaBJjenue okHOM /lepeBo ocTpoeHus

Teopusi. [lepeBo MojieNn: MPEICTABICHIE B BHJIC CTPYKTYPhI H 00BIYHOE JIepeBo. Pasznen nepesa B
otaenbHOM okHe. CoctaB [lepeBa monenu.

IpakTuka. AHaIM3 JAepeBa MOJCIH YepTeka BTYIOUHO-TTATBIICBOM My (THI.

Tema 2. IlocTpoeHne TPeXMEpPHOH MOeJIN NIPAMOYI0JbHUKA H OKPYKHOCTH

Teopusi. DopMooOpazyromue oneparuu (IOCTPOCHHUE JIETaICH ).

IIpakTuka. Co3nanue 601Ta U OTBEPCTHSL.

Tema 3. Onepanuu (BbLIABJAMBAaHHME, BPallleHH e, KHHEMATHYeCKas onepalus, onepamnus mno
CEYCHUSIM)

Teopus. BeigapnuBanue: 3cku3, chOpMUPOBAHHBII TPEXMEPHBIN JIEMEHT, YKJIOH BHYTPb U YKIIOH
Hapyxy. Bpamienue: 3cku3, oiaHOE BpalleHue, BpalleHue Ha yroi Mmenbiue 360°. Kunematuueckas
OTIEpaLIMs: ICKU3 U TPACKTOPUS OTIEPALIMH, TPEXMEPHBIN ieMeHT. Onepaius 1Mo ce4eHusM: Habop
ACKU30B B MIPOCTPAHCTBE, CHOPMUPOBAHHBIN TPEXMEPHBIN IIEMEHT.

[paxkTuka. MoenupoBanue Tena BpalleHUsl Ha TpuMepe BaJia.

Tema 4. Onepanum (BbLIABJIMBAaHHE, BPalllcHHE, KHHEMATHYeCKasi onepalus, onepanus 1mno
CeYEHHUsIM)

IIpakTuka. Coznaem 3D monens Kopmyc

Tema S. Onepanuu (BbLIABJMBAaHHME, BPallleHHe, KHHEMATHYECKasl onepalus, onepamnus no
CEYCHUSIM)

IIpaktuka. Co3gaem 3D monens [Ikus

Tema 6. Onepanum (BbLIABJIMBAaHHE, BPalllcHNE, KHHEMAaTHYeCKasi onepalus, onepanus 1mno
CeYEeHHUsIM)

IIpakruka. I[Ipocroe monenuposanue 6onrta B Komnac 3D.

Tema 7. Onepanuu (BbLIABJMBAaHHE, BPallleHH e, KHHEMATHYeCKas onepalus, onepamnus no
CEYCHUSIM)

IIpakTuka. Co3nanue TBEpAOTEIbHON JeTalH.

Tema 8. Coznpanue 3D moaean. CeueHue

Teopusi. Pa3pes monenu, pa3pes 1o JIMHAN U MECTHBIN pa3pe3. CeueHne MOBEPXHOCTHIO.
[1n0ocKOCTh M HAPABJIEHUE OTCEUCHHUS.

IpaxkTuka. Coznanne ceuenus s 3D Baia.

Tema 9. IIpoekT «MoeaupoBanue 00bEKTOB 10 BLIOOPY»

IpaxkTuka. Co3nanne yeprexen nerayien, BeinoHeHue 3D monenei.

V. buoanorexku B KOMITIAC-3D

Temal. UcnoJib30BaHHE MeHeKepPa-0u0JIN0TEeK
Teopusi. Koncrpykropckue npunokenns. becrimatasie 6ubmmorexkn. bubnmorexka CtangapTHbie
U3/1eIHs.




IIpakTuka. [TocTpouts 4epTExX, UCIONB3YsT OMOIMOTEKY CTAaHIAPTHBIX M3/ICIHI Ha BBIOOD.

Tema 2. UMnopT 1 3xkcnopT rpaguyecKux J0KYMEHTOB.

Teopusi. Dopmartsl paiino KOMITAC 3D: Yeprexu (*.cdw), @parmenTtsl (*.frw), TekcToBbie
nokymeHTsI (*.kdw), Crertupukanmu (*.spw), Coopku (*.a3d), Texnomornueckue coopku (*.t3d),
Heranu (*.m3d), [lla6monsr (*.cdt), (*.frt), (*.kdt), (*.spt), (*.a3t), (*m3t).

IIpakTika. BEIMOIHUTE UMIIOPT U SKCHOPT (ailyIoB, H3TOTOBICHHBIX YepTexeil u 3L mozaeneii.

VI. MoaenupoBanue coopounsbix yeprexkeit B KOMITIAC-3D

Tema 1. [IpoekTHpoBaHue cenuPUKALMIA.

Teopusi. O61mKe nmpuHIUIIB PabOTHI co cnenudukanusamu. PazpaboTka crienupukanuu K
accoaTuBHOMY uepTexy. CrennanbHble BO3MOXKHOCTH penakropa crerudukanmii KOMITAC-
3D.

IIpakTuka. Pa3paborka cnenudukanum kK COOpOYHOMY YepPTEKy peaykropa. PazpaboTka
cnenuuKanuy s TPeXMEpHOI cOOpKH peayKTopa.

Tema 2. Coznanue Mojie il COOPOYHOI0 YepTe:ka CBAPHOI0 COe/IMHEHUS

IIpakTuka. Cozganue cOOPOUYHOTO YepTeka CBAPHOTO coequHeHus u3aenus Onopa u ero coopka.
Tema 3. Coopka. BoJiToBO€E coelnHEHHE

IIpakTuka. BeimomHuTs cO0pKy 60ITOBOTO coeHEHUs ¢ pe3p0oit M20 MeTo0M CBEpXY-BHU3.
Tema 4. Pe3500Bble coeIMHEHNUS 1eTaJIeil

IIpakTuka. BeimomHeHne cO0poyHOro yepTexa pe3b00BOro COeAMHEHUS U €ro cOopKa.

Tema S. Cniunnep. Coopka

IIpakTuka. Coznanue yepTexeil Kopiyca, 4eTbIpEX MOJIUIUITHUKOB, ABYX KPBIIIEK, COMPSKEHNE
MeXIy HUMH. BrimoaHenue cOopku CrimHHEpa.

Tema 6. [IpoekT «Co31anue Moae/ i cOOPOYHOI0 YepTeKa 110 BLIOOpY»

IIpakTuka. Coznanue yeprexei 1eraneil, BEINOIHEHHE COOPKU MOJIETH.

VII. Komnac 3D anumanus

Temal. Auumanusi COOpKH NPMMHUTHBHOIO JIBUTaTE sl

Teopusi. bubnunorexa anumaru. UMuTtaius ABIKEHUS MEXaHU3MOB, YCTPOUCTB U TPUOOPOB,
cmosienupoBaHHbIX B cucreMe KOMITAC-3D. imutupoBaHue rpoieccoB cOOpKH-paz0opku
n3nenuii. Co3ianue BUAEOPOIUKOB, JIJIsl IPE3ECHTALUH.

IpakTuka. Co3nanve anuManuu COOPKU MPOCTEHUIIIETO0 MEXaHU3Ma.

Tema 2. AHUMALUA COOPKHM KPMBOIIMIIA

IIpakTuka. Mcnonp3ys 6MOIMOTEKY aHMMAILIMK CO3/1aTh COOPKY KPUBOLIMIIA.

Tema 3. COopka M aHUMAIMS JOMKPAaTa

IIpakTuka. Mcnone3ys 6UOIHOTEKY aHUMAIIUK CO3/1aTh COOPKY TOMKparTa.

Tema 4. Co3ianne aHUMALMHU KYJIa4Ka ¢ TOJKATeJIeM

IIpakTuka. Mcnones3yst OMOIHOTEKY aHUMAIIUK CO3/1aTh COOPKY LIETTHOM mepeaayn.

Tema 5. IIpoekT «Co3n1anue anHMMald MeXaHHU3Ma 10 BLIOOPY»

IIpakTuka. Coznanue uepTexeil neraneii, BEIMOTHEHHE COOPKHU MOJIETH, CO3/JaHIe aHUMAIIHU.

VIII. 3D neuarthb

Tema 1. Beenenue. Chepnl npumeHenus 3D-neyatu

Teopus./loctynHocTs 3D nevyatu B apXUTEKTYpE, CTPOUTEIBCTBE, MEJIKOCEPUHHOM IPOU3BOJICTBE,
MeAUIMHE, 00pa30BaHKH, IOBETUPHOM Jielie, MOMUrpaduu, N3rOTOBICHUH PEKIaMHON U
CYBEHUPHOI npoaykuuu. OcHOBHBIE cdepbl TpuMeHeHus 3D neyatu B HAaLIM THU

Tema 2. Tunsl npuHTepoB U KomMnanuu. Texnoaoruu 3D-neyaru.

Teopus.IIpuHIMITEI, BO3SMOXKHOCTH, pacXxoaHble MaTepuaisl. Ctepeonutorpadus (Stereo
Lithography Apparatus, SLA). Beibopounoe nazepnoe cnekanue (SelectiveLaserSintering, SLS).
Metoa MHOTOCTpYyitHOTO MOoAenupoBanus (Multi Jet Modeling, MIM)




IpaxkTuka. [IpaBka moaenu.

Tema 3. HacrpoiikaBlendernennunusin3mepenus. Ilapamerp Scale.

Teopusi.Pacnionoxxenne 0KoH, NEPEKIOYEHUE U KaK COXpAHEHUE eAMHUL] u3Mepenus. Hactpoiiku
IPOEKTAa U MOJIb30BATENbCKHAE HACTPOHKHU. 3HaueHue Screen i napamerpa Scale.

IpaxkTuka. [IpaBka moaenu

Tema 4. OcHoBHasi NpoBepka Mojeau (non-manifold).

Teopusi. Hemanudomnanas (He 3akpbiTas/He repMmerrdnas) reomerpus 3D oobekTa. Non-manifold-
TEOMETPHSI.

IpaxkTuka. [IpaBka moaenu

Tema 5. IIpoBepku solid u bad contiguosedges. Camonepeceuenue (Intersections).
Teopust.IIpssmoit ummopt nanHbIX. TUmb Gaitinos, oTKpeiBaeMblie Hanpsmyto B SolidEdge. Mmmopt
¢aiinos u3 croponHux CAD-cucTeM ¢ mMOMOIIbI0 MPOMEXKYTOUHBIX (hopmaToB. CamoniepecedeHust
IIOJINTOHOB.

IIpakTuka. [IpaBka monenu

Tema 6. Ilnoxue rpanu u pedpa (Degenerate). Mckaxxennsbie rpanu (Distorted)
Teopus.IIpoBepka Ha mpurogHoCcTh 3D MoJeNIel K TTeYaTH, UCTIONB3Ys (PYHKIIMOHATBHOCTh
nporpeiMMbl 3D Kommac.

IIpakruka. [IpaBka moznenu

Tema 7. TosmmmHa (Thikness). Octpbie peopa (Edgesharp).

Teopusi. Momudukatop EdgeSplit, OctpsiE pedpa (FlatShading), 3aragannsiii yron (SplitAngle),
octpsie (MarkSharp). Criaxxennsie pédpa (Smooth), octprie (Flat). Pexxumbr: EdgeAngle u
SharpEdges

IIpakTuka. [IpaBka moaenu

Tema 8. Ceec (Overhang). ABTomMaTH4YecKoe HCIIPpaBJeHHeE.

Teopus.brictpoe aBToMaTudeckoe ucnpasinenue STL daiinos mist 3D-nevaru. 3arpyska STL
daiina 1 ero npeABapUTEIbHBIN aHANIN3. DKCIIOPT UCIPaBIeHHOTO HOBoro ¢aitna STL. Csec
(Overhang).

IIpakruka. [IpaBka moznenu

Tema 9. Undopmanus 0 Mogean u ee pazmep. [loable mogenau.

Teopus.[leyaTte TOUHON MOAENHU. Y Caaka U IUAMETP IKCTPY3UU PaCIIaBa, TUAMETP IKCTPY3HH.
3anonHenue aetanu npu 3D nedartu.

IIpakTuka. [IpaBka monenu

Tema 10. Dxcnopt MoaeJei. [lBeTHasi moaeJib (vertexcolor).

Teopusi.Pazpemienue daiina. PactumpeHHsiif ciucok ¢opMaroB, KOTOPhIE aBTOMaTHYECKU
skcnioptupyrorest B STL: STP, STEP, OFF, OBJ, PLY u nenocpeacrsenno STL. Kapra Vertex
Color.

IIpakruka. [IpaBka monenu

Tema 11. Moneasb ¢ TekeTypoii (texturepaint). Moae/ib ¢ BHelIHell TEKCTYPOi
Teopusi.DxcropT Mojenelt ¢ mpaBuIbHbIMU rabaputamu B popmar .STL, a Takxke B popmat
VRML ¢ tekctypamu.

IIpakruka. [IpaBka monenu

Tema 12. 3anexanue Tekcryp (bake). O630p MoaeJei.

Teopusi. BoamoxxHocTu 3anekanus kapT (1ypdy3HbIX HOpMaliell, OTpakeHuil, 3aTeHeHui U T.J1.) B
TEKCTYpYy C OAHON MOJIENH Ha APYTYIO.

IIpakruka. [IpaBka monenu

Tema 13. @akTOpPbI, BJAMSIONIHE HA TOYHOCTD.

Teopusi. ToUHOCTH MO3UIIMOHUPOBAHUS, pa3peIIaoNIas CIOCOOHOCTh, TEMIIEPATypa COILIA,
TeMIeparypa cToja, KaluOpoBKa.

IIpakruka. [IpaBka monenu

Tema 14. IlpoekT «IleyaTh MO IO BLIOOPY»

IIpakTuka. BeiOop 13 BRIMOIHEHHBIX MOJIeIEH B TEYCHUH TO/1a.




IX. 3D-ckanupoBanue

Tema 1. Yto Takoe 3D ckaHep u Kak oH padoraer? cTopusi NosABJICHUS
Teopusi.Ucropus. I Ipuanun padots! 3d ckanepa. beckonTakthbie 3d ckaHepsl.

Tema 2. MeToIbl TPEXMEPHOI0 CKAHNPOBAHMS.

Teopusi.KoHrakTHas (KOHTaKTHPYET ¢ 00BEKTOM), beckoHTakTHasl.

IpakTuka. CkaHupoBaHUE MOJEIIH

Tema 3. TexH0J10IMH TPEXMEPHOTOCKAHUPOBAHMS.

Teopusi. Texnonoruu 3D ckaHMpoBaHUS. AKTUBHBIN MIPUHLIMII W3TydeHus. [laccuBHbIN npuHIUI
U3Ny4eHus. Y CTpocTBO U MpUHIMI padboTsl 3d ckaHepa Mo cucreMe OECKOHTAKTHOTO aCCUBHOTO
CKaHUPOBAHMSI.

IpakTuka. CkaHupoBaHUE MOJEIIN

Tema 4. IIporpammuoe obecnieuyenue s 3D ckanepa. O030p 3D-ckanepa Sense.

Teopus. [10 3D systems Sense. Ocodennoctu u napamerpoi3D-ckanepa SENSE. [1anens
MHCTPYMEHTOB CKaHUpOBaHHUs (Scan).

IpakTuka. CkaHupOBaHUE MOJEIIN

Tema S. O0padoTka daiiyia mocjae CKAHMPOBAHHUS.

Teopust. THcTpyMeHTBI perakTupoBanus. HacTpolKu pelakTUpOBaHus.

IIpakTuka. CkaHMpOBaHHUE MOJEIIH

Tema 6. [IpoekT «CkanupoBaHue 00LEKTA 110 BLIOOPY U 00padoTKa daiiiay

IIpakTuka. Bei6op 13 BRINOIHEHHBIX MOJIeJIe B TEYEHUH TO/1a.

KajiengapHo-reMaTuyecKuil iiaH padorsl
o0benuHenus ""H:kenepHas rpagpuxa’’
no nporpamMme "Ilpororunuposanue'

Ne HanmeHoBaHUe pa3iesioB U TEM Bcero | Ilnanupyemas | ®dakruyeckas
yacoB Aara aara
I BBenenne. Texunka 0e30IacHOCTH. 1

IT | Murepdeiic cucrembr KOMITAC-3D.
Onepanuy nocTpoeHus 1

peaaKTHPOBAHUS
1 Nurepdeiic cucrempr KOMITAC-3D. 2
[TocTpoeHne reoMeTpruuecKuX 00BEKTOB.
2 PenaktupoBanne 8 KOMITAC-3D 2
4
III | Co3nanne yeprexei
1 Odopmnenne yeprexeit mo ECK/] 8 Komnac 2
3D. [loaroroBka 3D Mozenu U 4ePTEKHOTO
JIUCTA.
2 | BcraBka BUJOB Ha YE€pPTEXKHBIN JTUCT, 2
MIPOU3BOJIbHBIE BU/IBI
3 | JIuHum, pazpesbl U CEUEHHUs 2
4 | BcraBka pa3MepoB 2
8
IV | TpexmepHoe MoeITMpOBaHKeE
YnpasieHue okHOM JlepeBo MoCcTpoeHust 2

N [ —

[TocTpoeHue TpexMepHON MOJETH 2
MPSIMOYTOJIbHUKA U OKpYkHOCTU. Co3/1aHne
BHHTA U OTBEPCTHUSA




Onepanuu (BeIIaBIMBaHKE, BpaIllCHHUE,
KMHEMaTU4eCcKasl oneparus, ornepanus mno
cedyeHusiM). MojienpoBanue Teia BpalieHus
Ha [IpUMepe Bajia

Onepaiuu (Bbl1aBJIMBaHUE, BPAILICHUE,
KHHEMaTHUYeCKas Oneparys, ornepamus mno
ceuenusim). Coznaem 3D monens Kopnyc.

Omneparnuu (BbIIaBIIMBaHUE, BPAILICHUE,
KMHEMaTU4eCKas onepalus, ornepamnus rno
ceuernsiM). CoznaeM 3D monens IIkuB.

Onepaiuu (BblIaBJIMBaHUE, BPAILICHUE,
KHMHEMaTHU4eCKas ONeparys, ornepamus 1mno
ceuenusM). [Ipoctoe MoaenupoBanue 6onra
B Kommac 3D.

Onepaiuu (Bbl1aBIMBaHUE, BPAILICHUE,
KHHEMaTUYeCKasl ONeparys, ornepamus 1mo
ceueHusiM). Co3gaHue TBEPAOTENbHOMN
JeTaNH.

Coznmanne 3D monenu. Ceuenne. Co3ganue
ceuenns g 3D Baia.

[Ipoekt «MopaenupoBanre 0ObEKTOB IO
BBIOOPY»

32

buoauorekun 8 KOMIIAC-3D

Hcnonb3oBaHue MeHC,Z[)KCpa-6I/I6J'II/IOTCK

\S)

N | —

Wmnopt u 3kcriopt rpaduyeckux
JOKYMEHTOB.

VI

MopenupoBanue cOOPOYHBIX YepTeKel B
KOMITAC-3D

—_—

[TpoexTupoBanue cnenubuxanui

(98]

[\S}

Co3nanue Mozenu cOOPOYHOTO YepTexa
CBApPHOT'O COCIMHCHHSI

(98]

Coopxka. bonroBoe coennHeHne

Pe3n00BEIE cOeMMHEHNS IeTaleH

Cnunnep. Coopka

NN | W

[TpoexT «Coznanne Moaenu cOOpPOYHOTO
4yepTeka Mo BeIOOpY»

DN [ [W[W

VI

Kommnac 3D anumanus

AHumanus cO0pKu MPUMUTHBHOTO
JIBUTATENs

AHnumanus cOOpKH KpUBOIIUIA

COopka 1 aHUMaIMsI IOMKpaTa

COSI[E[HI/IC AHUMAIIMHU KYyJIadKa ¢ TOJIKAaTCJIICM

[ N EE RS R \S)

[Ipoekt «Co3naHre aHuMauu MeXaHU3Ma
110 BEIOOpY»

ol SN PN RS

VIII

3D neuarhb

Benenue. Chepsl npumenenus 3D-neyatu




2 | Tunsl OIpUHTEPOB U KOMIAHUU. TEXHOIOTMH 2
3D-neuatu. I1/p: «IIpaBka Mmogenm»

3 | Hacrpoiika Blender u enuHuUIIBI H13MEpEHHUSL. 2
[Tapametp Scale. I1/p: «IIpaBka Mmogenn»

4 | OcHoBHas npoBepka mojenu (non-manifold). 2
I1/p: «ITpaBka Moaenm»

5 | lIpoBepkusolidubadcontiguosedges. 2

Camornepeceuenue (Intersections).
[1/p: «[IpaBka MoeIN»

6 | [Imoxue rpanm u pedpa (Degenerate). 2
Nckaxxennsie rpanu (Distorted)
I1/p: «IlpaBka Moaenm»

7 | Tommuna (Thikness). Octpsie pedpa 2
(Edgesharp). I1/p: «IIpaBka momenn»

8 | Cec (Overhang). ABToMaTH4YeCKOE 2
ucnpasiienue. [1/p: «IIpaBka Mogenm»

9 | Uadopmarus o moaenu u ee pazmep. [lomsie 2
mojenu. [1/p: «IIpaBka Moxenm»

10 | Okcnopt moaenei. LiBeTnas moaens 2
(vertexcolor). IT/p: «IIpaBka Momenny.

11 | Mogens c TekcTypoii (texturepaint) 2

Mopeinb ¢ BHEIIHEW TEKCTYpOHr
I1/p: «ITpaBka Moaenm»

12 | 3anekanue Tekctyp (bake). O630p Moxeneit. 2
[1/p: «ITpaBka Moaenm»
13 | dakropsl, BIUAIOIINE HA TOYHOCTD. 2
[1/p: «ITpaBka Moaenm»
14 | IIpoekT «Ileyatb MOjeIH 1O BEIOOPY» 2
28
IX | 3D-ckaHupoBaHue
1 | Yro Takoe 3D ckanep u Kak oH paboTraer? 1
Hcropus nosiBieHus
2 | MeToasl TpeXMEPHOTIO CKaHUPOBAHHUS. 2
[1/p: «CxaHupoBaHHE MOJIEITN»
3 | TexHONMOTMHU TPEXMEPHOTO CKAaHUPOBAHUSI. 2
[1/p: «CxaHupoBaHUE MOJIEITN»
4 | IIporpammHoe obecrieuenue st 3D 4

ckanepa. O630p 3D-ckanepa Sense.
[1/p: «CxanupoBaHuE MOJEIIN»

6 | O6paboTka (aiina mociae CKAHUPOBAHMUSL. 2
[1/p: «CxanupoBaHHE MOJICTTNY
7 | llpoekT «CkanupoBaHrue o0beKTa Mo BEIOOPY 4
1 00paboTKa Qaiima»
15
Hroro: 136

IlepeyeHb MIAHUPYEMBIX MeTAINPEIMETHBIX Pe3YJIbTATOB OCBOCHHS
00pa3oBaTeJIbHOM NMPOrPaMMBbI

PeryastuBubie YY J{
OOyuaroumuiicsi CMOKeT:



- CaMOCTOSITENIHO OMPEIENATh LeJIM CBOEro O0O0y4YeHHs, CTaBUTh U (popMynHpoBaTh i ceds
HOBBIC 337a4M B yueOe M MO3HaBaTENbHOW JIEATETbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH
IIO3HABATEJILHON JEATEIbHOCTH.

- CaMOCTOSITEJIbHO IUIAHUPOBATh IYTU JOCTH)KEHUS LEJNel, B TOM YHCIE albTEPHATUBHBIE,
OCO3HAHHO BEIOMpaTh Hambosiee d(PPEKTUBHBIC CIIOCOOBI pEIICHHS YYEOHBIX M TO3HABATEIBHBIX
3a/1a4.

- COOTHOCHUTb CBOM JICHCTBUS C IUNIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JeSITeILHOCTH B TPOLECCE JOCTHIKEHUS PEe3yJsIbTaTa, ONpeAesTh CHOCOOBbI JCHCTBHI B pamKax
NPEUIOKEHHBIX YCIOBUHA M TpeOOBaHMUN, KOPPEKTUPOBATh CBOHM JEHCTBUS B COOTBETCTBHH C
W3MEHSIOLIEHCS CUTYyalUEeH.

- OLICHMBATh IMPABHILHOCTH BBHIMOJIHEHUS Y4eOHOH 3a/1a4d, COOCTBEHHBIE BO3MOXKHOCTU €&
penieHusl.

- BIAJECTh OCHOBAaMHU CaMOKOHTPOJIS, CAMOOLICHKH, NPHUHATUS PELICHUNH U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEIbHON JESTEIbHOCTH.

ITo3naBaTtenbHbIe YY [{
OOyuarouuiicst CMOKeT:

- OIIpeNeNATh MOHSITHS, CO3/IaBaTh 0000IIEHNs, yCTaHABIUBATh aHAIOTHH, KJIacCU(ULIUPOBAT,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPHH JIJ1s KJIaCCU(UKALIMHU, yCTaHABIUBAThH IPUUUHHO-
CIIEJICTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKOE PACCYKIEHHE, YMO3aKIIUeHUE (UHIYKTUBHOE,
JIEAYKTUBHOE U 110 aHAJIOTHH) U JIeaTh BHIBOJIBI.

- CO3/1aBaTh, IPUMEHATH U MPEOOPA30BHIBATH 3HAKU W CUMBOJIBI, MOJICIIA U CXEMBI JUISI PEIICHUS
yq€6HI)IX U ITIO3HABATCJIbHBIX 3a/1a4.

- OCMBICJICHHO OCYLIECTBJISITh YTEHUE 3CKU30B, YEPTEKEM, MOJICIICH.

KommyHukatuBubie YY /|
OOyuarouuiicsi CMOKeT:

- OpraHu30BbIBaTh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIbHOCTh C YUHUTENIEM U
CBEpPCTHHUKaMHM; paboTaTh MHAMBUIYAbHO U B TpyMIe: HaXOIUTh OOIlee pelIeHHe U pa3pelaTh
KOH(QJIMKTBl Ha OCHOBE COIJIaCOBaHMS TMO3ULMKA W ydeTa UHTepecoB; (OPMYJIHPOBAT,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE.

- OCO3HAHHO HCII0JIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3aJauell KOMMYHUKAIIUU AJIs
BBIDQ)KEHUSI CBOMX UYBCTB, MBbICIEH M MOTpeOHOCTEH; IUIAHUPOBAHUS M PETyJSLUU CBOEH
JIESATEIIBHOCTH; BJIaJICHUE YCTHON U MMCbMEHHOMN pe4bl0, MOHOJIOTHYECKON KOHTEKCTHOM peyblo.

- (hopMUpOBaTh U pa3BUBAaTh KOMIIETEHTHOCTH B 00JAacTH HCIOJIb30BaHHUS HMH(POPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTMHA U IPOTOTUIINPOBAHHUS.

ITo3naBaTtenbHbIe YY /[
OOyuaroumuiicsi CMOKeT:
- popMUpPOBATH U pa3BUBATh TEXHUYECKOE MBIIIIJICHHE, YMETh TPUMEHSTh €T0 B IO3HABATEILHOM,
KOMMYHHKATHBHOM, COLIMATBLHON MPAKTHKE U MPOPEeCCHOHAITBHON OPUEHTAIINH.

Cucrema OLleHKU M KPUTEPHHU Pe3yJIbTATUBHOCTH OCBOCHUS NIPOTPAMMbI

Pe3ynbTar BEIOTHEHHS MPOBEPOYHBIX PAbOT, TEKYIINX PadOT M 3a4ETHHIX MTPOEKTHBIX 3a/IaHui
OIICHUBACTCS 110 S-0a/IbHON TITKaJIe:

0 - paboTa He BBIMIOJIHAIACH;

1 mmoxo — paboTa BBIOJIHEHA HE TOJTHOCTHIO, C OOJBIITMMH HEJ0YETaMH, TEOPETUUYCCKHMA
MaTepuai He OCBOCH;
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2 yIOBIETBOPUTENBHO — paboTa BBIMOJHEHA HE MOJHOCTBIO, C HEJOYETaMH, TEOPETUYECKUIl
MaTepHall OCBOCH YaCTHYHO;

3 xopomo —paboTa BHINOJHEHA MOJHOCTHIO, C HEOOJBUIMMH HEIOYEeTaMHU, TEOPETHUECKUN
MaTepHal MPaKTHIECKU OCBOCH;

4 o4eHb XOpoILIOo — paboTa BBIIIOJIHEHA B IIOJHOM COOTBETCTBUU C 00pa3LOM B YKa3aHHOE BpEeMs
¢ oOpaleHreM 3a MOMOIIBIO K IIeIarory;

5 oTan4HO — paboTa BBHINOJIHEHA B MOJIHOM COOTBETCTBUU C 00pa3lloM B YKazaHHOE Bpems 0e3
MIOMOIIY TIeJIarora.

WToroBslii cyMMapHBIii 6aii yyaiierocs CKiIaJbIBaeTcsl U3 0aIOB:

* 32 BBINOJIHEHUE TEKYIIUX padoT,

* 32 BBIMIOJIHEHUE 3aYETHBIX TPOEKTHBIX 3a/1aHUMH,

Hrorosas ouenka yuamerocsi o IIporpamme (% 0T MakCMMallbHO BO3MOKHOTO HWTOTOBOTO
Oayia) oTpaxkaeT pe3yJbTaThl yUeOHOW pabOThl B TEUYCHUE BCETO T0J1a:

100-70% — BbICOKHI ypOBEHb OCBOEHUS IIPOIPaMMBI

69-50% — cpenHMil YpOBEHb OCBOEHHS IPOrPAMMBI

49-30%— HU3KUH ypOBEHb OCBOEHUS POTPaMMBbl

Jlureparypa qis negarora

A3b6yka Kommac 3D LT.

borycnasckuit A.A. «Yuumcs moaenupoBath U npoektupoatb B KOMITACA LT».

boukoB A.JI. «TpexmepHoe monenupoBanue B cucteme Kommnac-3D».

I'anun H.B. «IIpoextupoBanue B cucreme KOMITAC-3D V11y.

Kommnprorepnas rpaduka. Yueonuk. Ilerpor M.II. MonoukoB B.II. CII6.:ITutep, 2009 r. Kpatkas
uH(pOpMaIs 1) FOHOTO Ju3aifHepa 1o paboTe HaJl IIPOCKTOM.

JIEKTPOHHBIE pecypchl AJIs NeAarora

. Bugeo «Camoyuntens KOMITAC-3D» - https://www.youtube.com/watch?v=m4PvmjvfKSw
. MonenupoBanue. Kowmmac-3D - https://www.youtube.com/playlist?list=PLryKILyMkGOmI P-

ht 2EqyQIRIu8ZI. CDNo

. Ypoku no KOMITAC-3D - http://kompas3d.su

JlutepaTypa 1 o0yyarommxcst

. bonbmakos B.I1. KOMITAC-3D s cTyJ€HTOB U MIKOJBbHUKOB. Yepuenue, nHpopmaruka,

reometpusi. — CI10.: BXB-IlerepOypr,2010.

. bonbmakos B.I1. Coznanune TpexMepHbIX MOJieNiel U KOHCTPYKTOPCKOM TOKyMEHTAllUK B CUCTEME

KOMITAC-3D. Ilpaktuxkym. — CI16.: BXB-Iletepoypr,2010.

. 'anun H.b. ABTomatu3upoBanHoe npoektupoBanue B cucteme KOMITAC-3D V12. — JIMK Ilpecc,

2010.

. Cropuak A.H., CuapkoB A.B. «MonenupoBanue TpexmMepHbIx 00beKTOB B cpenie Kommac-3Dy,

BI'TY: Boarorpaa, 2005.

. YxaneBa B.A. Uepuenue u monenuposanue Ha kommnbtorepe. KOMITAC-3D LT — Cn6, 2014

DJIeKTPOHHBIE PeCcypchl JJIs1 00Yy4aAIOIIMXCSI:

. Bce 0 3D - http://cray.onego.ru/3d/
. Pabora ¢ nokymenrom KOMITAC-Yeptex - http://programming-

lang.com/ru/comp_soft/kidruk/1/j45.html
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3. Cucrema TpexmMepHOro MoaenupoBaHus - http://kompas.ru/publications/
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