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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma «I[IporoTunupoBaHue» co3AaHa B LEIAX MOATOTOBKM OOYYarOIIUXCS JUIs
yuacTus B demmuoHarax «JuniorSKillsy, xak mporpamma paHHeil npoQOpHEHTAIlMM M OCHOBa
po¢eCCHOHATBHON MOATOTOBKU U COCTSI3aHUN LIKOJBHUKOB B IPO(YECCHOHATBHOM MacTepCTBE IO
kommnereHIMH «[IpoToTunupoBanue».

Komnerennust «l[IporoTunupoBaHue» OCHOBaHAa Ha NPOLECCE€ M3TOTOBIEHUS MPOTOTUIIOB
(OnBITHBIX 00pa3LOB) OTAEIbHBIX JETaleH, y3JO0B M3AEIMH WM HENOCPEACTBEHHO H3JIENHNH,
BKJIIOYasi, B PSAE CIydaeB, TaKKe IPOEKTUPOBAHME M OTJIAJAKY YIPABISAIOLIMX CXEM, I[puU
HE00XOIUMOCTH — HAIIMCAHUE YIPABIISAIOIIUX IPOrPaMM.

B npoTtoTHnupoBaHuM MOTYT IIUPOKO IPUMEHSTHCS KaK TEXHOJIOTUU HHU(POBOTO MPOU3BOICTBA
(3D-nieuath, J1a3epHbIe TPaBUPOBKA U pe3, 00padoTka Ha craHkax ¢ UITY), Tak u OCyIecTBIsICMbIC
BPYUYHYIO TEXHOJIOTUYECKUE IPOLECCHI, TaKUE, HApUMEP, KaK JUTHE (C MPEIIECTBYIOIIUM E€MY
coznanueM (opM Ut OTIMBOK Ha ctankax ¢ UIIY), co3manne KOMIIO3UTHBIX MaTepuanoB. B psme
CIIy4aeB TAKXK€ MOXKET OBITh LIEJIECO00Pa3HO CO3/IaHUE BUPTYAIHHOM MOJAEIU pa3zpadaTbiBa€MOro
YCTPOMCTBA.

[TporoTunupoBanue, BISSICH IPOMEXKYTOUHBIM 3TAlIOM MEX]1y IPOEKTUPOBAHUEM U CEPUIHBIM
W3TOTOBJICHUEM H3/IEJINs, MOXKET BBICTYNAaTh KaK KOHTPOJIb KayecTBa IPOEKTUPOBAHMUS, MO3BOJISASA
n30exaTh BO3MOXKHBIX OIIMOOK U MUHUMU3UPOBAThH CBA3AHHBIE C UX BOSHUKHOBEHHEM PacXO/bl.

B cdepy mnpodeccronanbHbIX 00s3aHHOCTEH BBICOKOKBAIM(UIIMPOBAHHOTO CIELUAINCTa
BXOJISIT HABBIKM IPSAMOr0 M OOpaTHOrO MPOEKTUPOBAHMSA, MOJIrOTOBKM 3aJaHUM A LUPPOBOro
IPOM3BOJICTBA, & TAK)KE YMEHHE IPOrpaMMUPOBATh BCTPaUBaeMble aBTOMAaTUUYECKUE CUCTEMBI.

JlononuurensHas ob1eo0Opa3oBaTesbHas oO1iepa3BuBaroIIas nporpamma
«[IporoTunupoBaHue» MpenHa3HaueHa JUIsl IIKOJIBHUKOB, JKEJAIOIUX HPOJODKUTH H3YYEHHE
CHOCO0OB M TEXHOJOTMH MOJEIMPOBAHUSA TPEXMEPHBIX OOBEKTOB C MOMOILBIO MPOTrPAMMHOIO
obecneuenuss KOMITAC-3D.

PazpaGoranHas u mnpeacraBieHHas kommnanued "ERP-cucrempr" mnporpamma Komnac
OTJIMYAETCS OT AHAJIOTOB JOCTYMHOCTBbIO IIPUMEHEHUs [UIsl PELICHHs CAMbIX Pa3HBIX MHKXEHEPHBIX
3a7a4 U OTJIMYHOM TeXHMUYecKod mnoxanep:kkoi. Ilpu stom, mporpamma Kommac mmeer B cBOEM
apceHaje IIMPOKHE BO3MOKHOCTH JJIsi KAayeCTBEHHOI'O TPEXMEPHOIO MOJCIUPOBAHUA - H
TBEPAOTEJIBHOT0, U TOBEPXHOCTHOT0. IMEHHO Takoit HabOp BO3MOXKHOCTEH M IPEBPATHII IPOTPaMMy
B OCHOBHO€ NPUJIOKEHHE /ISl OTPOMHOI0 YHCJIa MPOU3BOACTBEHHBIX YUPEXKICHUH.

HoBu3Ha 1aHHOW mNporpaMMbl COCTOMT B OJHOBPEMEHHOM H3YYEHMHM KaK OCHOBHBIX
TEOPETUYECKHX, TaK U MPAKTUYECKUX ACIIEKTOB MPOTOTUIUPOBAHUS, YTO 0OeCIeYrBaeT Iiy0oKoe
MOHMMAaHUE WHXEHEPHO-TIPOU3BOJICTBEHHOI0 TMpoliecca B LelIoM. Bo BpeMsi NpoxoxaeHus
porpaMMbl, OOydYaroIMecs IMOJIy4aloT 3HAHUS, YMEHHUS U HaBBIKM, KOTOpblE B JalibHEHIIEM
MO3BOJIAT UM CAMHM IIJIAHUPOBATh U OCYLIECTBIIATH TPYAOBYIO €SI TENBHOCTD.

[IporpamMma HampaBjeHa Ha BOCIHUTAaHUE COBPEMEHHBIX JETeH KaK TBOPYECKH AKTHUBHBIX U
TEXHUYECKH TPAMOTHBIX HAUYMHAIOIIMX HWHXKEHEPOB, CIOCOOCTBYET BO3POXKICHUIO HHTEpeca
MOJIOIEKM K TEXHHMKE, B BOCIUTAaHUM KYJIbTYPbl JKU3HEHHOTO U MPOPECCHOHATBHOIO
CaMOOIIPEIEIICHHUS.

AKTYalbHOCTh H3YYEHHUS TEXHOJOIMH NPOTOTUIIMPOBAHUS OOYCIIOBIE€HA MPAKTUYECKU
MIOBCEMECTHBIM HUCIIOJIb30BAHUEM B PA3JIMUHBIX OTPACIAX U cepax AesTeNbHOCTH, 3HAaHUE KOTOPOH
CTaHOBUTCA Bce 0oiee HEOOXOMMBIM IS OTHOLEHHOTO PAa3BUTHS IUYHOCTH.

IIpakTHyeckas 3HAYUMOCTD

JlanHast mporpaMMa yHHMKajbHa IO CBOMM BO3MOKHOCTSIM M HaIlpaBJIEHa Ha 3HAKOMCTBO C
COBPEMEHHBIMM TEXHOJOTMSIMM U CTHUMYJIMPOBAaHUIO HMHTEpEca Y4YallUXCsl K TEXHOJOTUSAM
KOHCTPYMPOBAHUS U MOJEINPOBAHHUS.

ITenarormyeckas meaecoo0pa3HOCTb JaHHOW IPOrPaMMBL:



- B3aUMO/ICHCTBHE Mearora ¢ peOeHKOM Ha paBHBIX;

- HCMOJIb30BaHUE HA 3aHATUSAX JOCTYMHBIX JUIsl JETeW MOHSITHH W TEPMHUHOB, CIIEJOBAaHUE
MPUHIUITY «OT MPOCTOTO K CIOKHOMY»;

- y4eT pa3Horo ypOBHS MOJTOTOBKHU JACTEH, OMOpa HAa UMCIOIIHIACS Y 00YJAIOIINXCS OTIBIT;

- CHCTEMHOCTb, IIOCJIEJIOBATEIBHOCTh W JOCTYNHOCTb M3J1araéMoro Marepuajla, U3ydeHue
HOBOT'0 MaTepHaja OMUpaeTCs Ha paHee MPUOOpPETEHHBIC 3HAHUS;

- IPUOPUTET NMPAKTUUECKON JIEATEIbHOCTH;

- pa3BUTHE B YyYalUXCS CAMOCTOSITEJIBHOCTHU, TBOPYECTBA M H300pETATEIHHOCTH SIBISETCS
OJIHMM M3 OCHOBHBIX TPUOPUTETOB TAHHOW MTPOTPaMMBbI

OTtiimunTeIbHbIE 0CO0EHHOCTH

[IpeacraBnsiemass mporpaMMa HMMEET CYIIECTBEHHBIM psAJl OTIMYUNA OT CYIIECTBYIOIIMX
aHAJIOTMYHBIX mporpamMM. [Iporpamma mnpeamonaraeT HE TOJIBKO OOyUYEHUE «UEPUCHUIO» WIH
ocBoeHuto 110 «kKOMITAC-3D», a UMEHHO MCHOJIb30BAaHUIO 3TUX 3HAHUW KaK MHCTPYMEHTA MpH
pelleHny 3aa4 pa3iuuHoi cioxkHoctu. M3ydenue nporpamm CAIIP u yepueHust mo3BOJIUT pelaTh
OoJee clI0XHBbIE MH)KEHEPHBIE 337a4d U MIPUMEHSTh MMOJTYYSHHbIC 3HAHUS B APYTUX 00bETUHEHUIX
ornena  TexHuku  («[IpuknamHas  MexaHWKa B KapTUHTE»,  «ABUAMOJICIHPOBAHHUEY,
«P0o00TOTEXHHKA») UK B PA3IMYHBIX 00JIACTAX AEATEIHHOCTH 00y4aroIerocs.

Heab - GopmupoBaHue KOMIUIEKCAa 3HAHWN, YMEHHUW U HABBHIKOB B 0O0JIACTH MPHUMEHEHUS
TEXHOJIOTHI MPOTOTUIIUPOBAHUS AJis o0ecreueHus: 3PpPeKTUBHOCTU MPOIIECCOB MPOSKTUPOBAHUS U
W3TOTOBJICHUS U3/ICTTUH.

3amaun:

Oo6yyaroniue

- 3HAKOMCTBO YYaIllUXCA C KOMIUIEKCOM Oa30BbIX TEXHOJOTUH, TPUMEHSIEMBIX TpHU
MOJICIIUPOBAHUU

- MpUOOpETEeHNEe HABHIKOB U YMEHUH B 00JACTH KOHCTPYUPOBAHUS U WHKEHEPHOTO YEPUCHHUS,
3¢ (PEKTUBHOTO UCTIOIB30BAHUS CHCTEM

- MPUOOPETEHHE OMBITA CO3/IaHUS TPEXMEPHBIX, AHUMUPOBAHHBIX OOBEKTOB.

PazBuBaromue

- CrmocoOCTBOBAaTh PA3BUTHIO TBOPUECKOTO IMOTEHIIMANIA O0Yy4YaroIIUXCs, MPOCTPAHCTBEHHOTO
BOOOpaykeHUs U U300peTaTeIbHOCTU

- CIOCOOCTBOBAThH PA3BUTHIO JIOTHYECKOTO U MHKEHEPHOT'O MBITIICHUS

- CO/IECTBOBATh NPOPECCHOHATLHOMY CAMOOIIPEEIIEHUIO.

BocnurarenpHbie

- CITIOCOOCTBOBATH Pa3BUTHIO OTBETCTBEHHOCTH 32 HAYATOE JEIIO

- chopMHpOBaTh Y OOy4aAIONIUXCS CTPEMIICHUSI K TOTYyYEHUIO0 Ka4YeCTBEHHOTO 3aKOHUYEHHOTO
pe3ynbTaTa

- chopMHpOBATH HABBIKH CAMOCTOSITEILHON U KOJUIEKTUBHOM pabOThI

- chopMHpOBATH HABBIKM CAMOOPTAaHU3AIINU U TNIAHUPOBAHUS BPEMEHH U PECYPCOB.

Oco0eHHOCTH BO3PACTHOM IPYNIIbI

[Iporpamma «lIpoToTunupoBaHue» paccuuTaHa Ha AETEH CPEJHEro U CTAPLIEro HIKOJIBHOTO
Bo3pacta - 10 — 17 ner.

Cpok peanu3zanuu nporpammsel — 1 ros.

Hanonnsgemocts rpynnel: He MeHee 10-12 yenosek.

Cpok peanu3zanuu nporpaMmmsl: 1 ro.

®dopma 00yueHus: OUHasl.

PexxuM 3aHsTHIT: KOTMYECTBO YUCOHBIX YaCOB 3a YUeOHBIN 10 — 136 4acoB; 2 3aHATHSI B HEJICITIO
1o 2 4aca; NpoJI0KUTEIbHOCTD 3aHATUS — 45 MUH.

MeToabl ¥ IPUEMbI OPraHU3alun 00Pa30BaTeJIbLHOIO0 Npouecca:




- UHcTpykTaxu, Oecenbl, pa3bsiCHEHUS

- Harnsimaenii ¢hoto u BueomaTepuansl 1o 3D-MoaenupoBaHUIO0 U TPOTOTUITHPOBAHUIO

- [IpakTuyeckas pabota ¢ mporpammamu, 3D npuaTEpOM

- uHoBarmoHHbie MEeTOAbI (IOMCKOBO-UCCIIEIOBATEIBCKUM, POEKTHBIN, UTPOBOI);

- Pemenue TexHudeckux 3aaad, IpoeKTHas padoTa.

- Ilo3naBaTenbHBIC 3a7aud, y4e€OHBIE TUCKYCCHUM, CO3[IJaHUE CUTYallMM HOBHU3HBI, CUTYyalluu
rapaHTUPOBAHHOTO yCI€Xa U T.[.

- Meron crumynupoBaHusi ( ydyacTHe B KOHKYypCax, IMOOIIPEHHE, MepCOHaIbHAsi BBICTABKa
pabor).

IIporuo3upyembie pe3yJibTaThl

B pe3ynbrare ocBoenus nqannou [Iporpammel yyamumecs:

- O3HAKOMSTCS C OCHOBAMM TEXHHUYECKOTO 4YepyeHHs U paboThl B CHUCTEME TPEXMEPHOTO
moaenupoBanus KOMITAC-3D;

- O3HAKOMSITCS C OCHOBaMH TEXHOJIOTUU OBICTPOrO MPOTOTHUIIMPOBAHUS U MPUHLIUIIAMU PAOOTHI
Pa3IMYHBIX TEXHUYECKUX CPENICTB, OTy4YaT HaBBIKH PabOThI C HOBBIM 000PYI0BAHUEM;

- IIOJIy4aT HaBBIKH PabOThI C TEXHUYECKON JOKYMEHTAIIMEH, a TAK)Ke Pa30BBIOT HABBIKU MTOKCKA,
00paboTKHK M aHaNKM3a HHOOPMAIUH;

- pa3oBBIOT HABBIKU OOBEMHOTO, MPOCTPAHCTBEHHOTO, JIOTHYECKOrO MBIIUICHUS U
KOHCTPYKTOPCKHE CITIOCOOHOCTH;

- Hayyarcs NPUMEHSATh M3YYECHHbIE MHCTPYMEHTHI IPH BBITOJIHEHUH HAyYHBIX-TEXHUYECKUX
IIPOEKTOB;

- MIOJIy4aT HEOOXOJUMbIC HABBIKYU JIJIsi OPTaHU3AIMH CAMOCTOSITEIbHON pabOThI;

- IOBBICAT CBOIO MH(POPMAIIMOHHYIO KYJIBTYPY.

B uneansHol Moenu y ydamuxcs OyieT BOCIIUTaHa MOTPEOHOCTh B TBOPUECKOM JIEATETbHOCTH
B II€JIOM U K TEXHUYECKOMY TBOPUYECTBY B YaCTHOCTH, a TaKk)ke CHOPMHUPOBAHA 30HA TUYHBIX HAYUHBIX
WHTEPECOB.

Y4eOHO-TeMaTHYECKHUI IUIAHMPOBAHHUE

Ne HaumeHoBaHuUe pa3iesioB U Bcero KosaunuecTBO 4acos
TEeM yacoB | Teopernuyeckue | IlpakTuyeckue
I BBenenue. Texuuka 0e30macHOCTH. 1 1 -

Il | HuTepdeiic cucrembr KOMITAC-
3D. Onepauun nocTpoeHus U

peIaKTHPOBAHUSA
1 | Unrepdeiic cucremsr KOMITAC-3D. 2 0,5 1,5
[TocTpoeHne TeOMETPUIECKUX
00BEKTOB.
2 Penaktupoanue B KOMITAC-3D 2 0,5 1,5
4 1 3

111 | Co3nanue uyepre:xeit

1 | Odopmnenue ueprexeit mo ECKJ] B 2 0,5 15
Kowmmac 3D. IToaroroska 3D Monenn
Y YePTEIKHOTO JIUCTA.

2 BcraBka BHIOB Ha YePTEKHBIN JIHCT, 2 0,5 15
MIPOU3BOJILHBIC BUIBI
3 Jlunuu, pa3pesbl U ceueHus 2 0,5 15
4 | BceraBka pazmMepoB 2 0,5 15
8 2 6

IV | TpexmepHoe Moe ITMPOBaHUE




VYnpasineHue okHOM JlepeBo
HOCTPOCHMSI

[TocTpoeHne TpexMepHOH MOAEIH
IPSMOYTOJIBHUKA H OKPYXHOCTH.
CozlaHue BUHTA U OTBEPCTUS

0,5

1,5

Onepanuu (BelIaBIMBaHUE, BpalICHUE,
KHHEMaTU4eCcKasl Onepalusi, ornepanus
1o ceyeHusiM). MoienupoBaHnue Teia
BpallleHUs] HAa TPUMEPE BaJia

Oneparuu (BbIIaBIMBaHUE, BPAIICHHE,
KHHEMaTU4eCKasl Onepalusi, ornepamnus
o ceueHusim). Cozgaem 3D mMozenb
Kopmyc.

Oneparuy (BbIIaBIMBaHUE, BPAILICHHE,
KHHEMaTHU4eCKasl Onepalusi, ornepamus
o ceueHusiMm). Cozgaem 3D mozenb
IIxwuB.

Onepanuu (BblIaBIMBaHKE, BPALICHNUE,
KHHEMaTU4ecKast OTiepalysi, Oornepanus
no cedenusim). [Ipocroe
MoienrpoBanue Oosita B Komnac 3D.

Onepanuu (BblIaBIMBaHKE, BpaLICHNUE,
KMHEMaTu4ecKas olepanusi, onepanus
no ceueHusMm). Coznanue
TBEPJAOTEJIBHON JETAJIH.

Cosmanue 3D monenu. Ceuenue.
Cosnmanue ceuenus g 3D Bana.

[TpoexT «MoaennpoBanre 0OHEKTOB
110 BEIOOpY»

3,5

28,5

buomorexkn 8 KOMIIAC-3D

Hcnonp3oBanne MeHeKepa-
OubIMoTEeK

0,5

1,5

HMnopT u 3kcnopT rpaduueckux
JIOKYMEHTOB.

1,5

2,5

VI

MopenupoBaHue c60POYHBIX
yeprexeii B KOMITIAC-3D

[TpoexTupoBanue cnenuduranum

|

N

N

Co3znanue Mojienu cOOpOYHOTo
yepTeka CBApHOTO COEAMHEHHUS

w

-

N

Coopka. bonroBoe coeauHeHne

Pe3p00BbIE COeqMHEHNS IETAIEH

Crnunnep. Coopka

R

oo~ W

[Tpoext «Co3nanne Moaenn
COOPOYHOTO YePTEKa MO BEIOOPY»

gjlwwiw

I NN

Vil

Kommnac 3D anumanus

Anumanus cO0pKu MPUMUTHBHOTO
JBUTaTENs

Anumanus cO0OpKH KpUBOLIHIIA




3 | Coopka 1 aHMMALUs IOMKpaTa 4 1 3

4 Co3zanne aHMMAaIHU KyJiadka ¢ 4 1 3
TOJIKATeJIEM

5 [TpoekT «Co3nanne aHuMaIuu 8 - 8
MEXaHU3Ma 110 BBIOOPY»

24 4 20
VIl | 3D neuatsn

1 | Beenenue. Chepsl npumenenus 3D- 2 - 2
neyaTH

2 | Tumbl IPUHTEPOB U KOMIAHHU. 2 1 1
Texnonoruu 3D-neyaru.
[1/p: «IIpaBka Moenm»

3 | HacTpolika 1 eTMHHIIBI H3MEPCHHS. 2 1 1
[Tapamerp Scale.
I1/p: «IlpaBka Mmoxenu»

4 | OcHOBHas MpoOBEpKa MoEeNH (non- 2 1 1
manifold). [1/p: «IIpaBka momenn»

5 | IIposepku solidubadcontiguosedges. 2 1 1
Camonepeceuenue (Intersections).
[1/p: «IIpaBka MoeIH»

6 | [Imoxue rpanu u pedpa (Degenerate). 2 1 1
Uckaxennsie rpanu (Distorted)
I1/p: «IlpaBka Mmogenu»

7 | Tonmuna (Thikness). Octpeie pebpa 2 1 1
(Edgesharp). I/p: «IIpaBka Moaesm»

8 | Csec (Overhang). ABromaTtuyeckoe 2 1 1
ucnpasnenue. [1/p: «[IpaBka Mogenn»

9 | Undopmarus o MoJenu 1 ee pazmep. 2 1 1
[Toneie Mmopenu. I1/p: «IIpaBka
MOJISIIN

10 | Dkcmopt moxeneii. l{BeTHas Moienh 2 1 1
(vertexcolor). IT/p: «IIpaBka Moem».

11 | Mopuens C Tekctypoi (texturepaint) 2 1 1
Mopeinb C BHELIHEN TEKCTYPOU
[1/p: «IIpaBka Moaenun»

12 | 3anekanue Texctyp (bake). O630p 2 1 1
moaenen. [1/p: «IIpaBka Mmogenny

13 | ®akTopsl, BAUSIIONINE HA TOYHOCTb. 2 1 1
[1/p: «IIpaBka Moaenm»

14 | poekt «IledyaTh MOAEH 11O BEIOOPY» 2 - 2

28 12 16

IX | 3D-ckanupoBanue

1 | Yro Takoe 3D ckaHep U Kak OH 1 - 1
pabotaer? Mcropus nosiBieHus

2 | Meronbl TpEXMEpHOTO CKAaHUPOBAHHUS. 2 1 1
I1/p: «CkaHUpOBAHUE MOJIEITH

3 | Texnonoruu 2 1 1
TpexMepHorockanupoBanus. [1/p:
«CkaHUpOBaHUE MOJICTIN

4 | IIporpammHuoe obecrieuenue st 3D 4 1 3

ckanepa. O630p 3D-ckanepa Sense.




[1/p: «CxaHMpOBaHUE MOJICIIN)

6 | O6paboTka (aitsa moce 2 1 1
ckanupoBanus. [1/p: «CxanupoBanue
MOJIETIN
7 | IlpoexT «CxkaHupoBaHUE 00BEKTA 110 4 - 4
BBIOOpY M 00paboTKa aitmay
15 4 11
Hroro: 136 31,5 104,5

Conepxxkanue nporpamMmmbl

|. BBeaenne. Texunuka 0e30nacHOCTH

Tema 1. Beenenue. Texnuka 0e3011aCHOCTH

Teopusi. MncTpyKTax 1Mo TeXHUKe O0e30macHOCTH. MHCTpYKTax MO MoKapHOH 0e30MacHOCTH U
anekTpobe3onacHocTu. MHCTpyKTax 1o canutapun. Pacniopsanok nusa. Pacniucanue 3aHsTHH.
IIporpamma 3aHsATHI Ha KypC.

1. Uutepeiic cuctembl KOMITAC-3D. Onepanuu nocTpoeHust M peJaKTHPOBAHUA

Tema 1. Untepdeiic cuctembl KOMITAC-3D. [locTpoeHue reoMeTpUYECKHX 00bEKTOB.
Teopusi. KoMiakTHas naHesb U TUIIBI MHCTPYMEHTAIbHBIX KHONIOK. CO31aHKE 1T0JIb30BATEIbCKUX
IIaHeJIel MHCTPYMEHTOB. IIpocreiiune nocTpoeHus.

IIpakTuka. Hactpoiika pabouero crona. [ToctpoeHue oTpe3koB, OKpYKHOCTEH, IyT U JIJIUIICOB.
Tema 2. PenaktupoBanue B KOMIIAC-3D

Teopus. [Ipocreiimne komanel B 3D Kommnac.

IIpakTuka. CiBur 1 NoBopoT, MacITAOMPOBAHNE U CUMMETPHSI, KOIUPOBAHUE U AePopMarius
00BEKTOB, yAaJeHHe y4acTKOB KpuBoH U npeodpazoanue B NURBS-kpusyro.

I11. Co3nanue yepTesxei

Tema 1. Odopmienue ueprexkeil mo ECKJ/I B Komnac 3D. Iloaroroka 3D Mmoaenau u
YepTEeKHOI0 JIUCTA.

Teopusi. 3HAKOMCTBO C METOAaMHU pa3pabOTKH KOHCTPYKTOPCKOM nokymeHTanuu. [IpaBuna u
['OCTe1. OcHOBHas HaAMHCh KOHCTpYKTOpcKOoro yepteska mo 'OCT 2.104—2006.
Ipakruka. [TogroroBka 3D Moaenu U 4epTEKHOTO JUCTA.

Tema 2. BcTaBKa BUJIOB HA YePTEKHbBIH JHCT, MPON3BOJIbHbIE BHIbI

Teopus. Buasl u ciou. @antomel. [lanens «AccormaTuBHbie BUIb». CTaHIAPTHBIE BUBI.
ITpousBonbHbIii BuA. [IpoekunoHHbIN BUa. Bun no crpenke.

IIpakTuka. Yepréx. Coznanue BUI0B BTYJIOUYHO-TIATBIEBON My(THI.

Tema 3. JIunuu, pazpe3bl M ceYeHUS

Teopusi. Tunel TMHUN, pa3pe3bl U CEUCHUS.

IIpakTuka. [lo6aBieHne Bua MO CTPEIKe U BUAA-pa3pes3a B UePTEK BTYIOUHO-TIATBIEBON MY(THI.
Tema 4. BctaBka pa3MepoB

Teopus. [locTpoeHue pazMepOB U peIaKTUPOBAHUE pa3MePHBIX Haanucen. [1lanens Pazmepsl.
Huanorosoe okHo 3aganue pa3mepHoi Haamucu. O003HAYCHHS HA YEPTEXKE.

IIpakTuka. Co3nanue paboyero yepTexa yrojika ¢ HAaHECCHHEM Pa3MepOB.

IV. TpexmepHoe MoeTUpOBaHHe

Tema 1. YnpaBJjeHue okHOM /lepeBo nmocTpoeHust
Teopusi. JlepeBo Moaenu: mpecTaBIeHNE B BUJIE CTPYKTYPhI 1 00BIUHOE jiepeBo. Paznen nepesa B
otnenbHoM okHe. CocTtaB [lepeBa monenu.




IIpakTuka. AHaM3 1epeBa MOACIH YepTeKa BTYJIOUHO-TIATBIIEBON MY(PTHI.

Tema 2. IlocTpoeHne TpeXMEPHOH MOIeIH NPAMOYIOJbHUKA H OKPYVKHOCTH

Teopusi. DopMoobOpasyroiue oneparuu (IOCTPOCHHUE JIETaCH ).

IpakTuka. Co3nanue 601Ta U OTBEPCTHS.

Tema 3. Onepanuu (BbIIaBJIHBAHNE, BpallleHH e, KHHEMATHYECKAN ONepalus, onepamus 1mo
ceyeHMsIM)

Teopusi. BergaBauBanue: 3cku3, chOpMUPOBAHHBINA TPEXMEPHBIN AJIEMEHT, YKJIOH BHYTPb U YKJIOH
HapyxXy. Bpaienue: 3cku3, MoiaHoe BpalieHue, BpaiieHue Ha yroi menbliie 360°. Kunematuueckas
OTIepaIMs: ICKU3 M TPACKTOPHS OTIEPAIMH, TPEXMEPHBIN eMeHT. Onepanus 1mo ceYeHusIM: Habop
ACKHU30B B IIPOCTPAHCTBE, CPOPMUPOBAHHBIN TPEXMEPHBIH IIEMEHT.

IpaxkTuka. MoenupoBanue Tena BpalleHusl Ha TpuMepe Baia.

Tema 4. Onepanyu (BbLIABJIMBAHKE, BPAllleHHE, KHHEMATHYECKAs Onepalusi, onepamnus mno
ceYyeHMsIM)

IIpakruka. Co3naem 3D monens Kopmyc

Tema 5. Onepanuu (BbIIABJIHBAHHE, BpAILlEHNE, KHHEMATHYECKAN ONepalus, onepamus 1o
ceyeHHsIM)

Hpaxkruka. Coznaem 3D moaens HIkuB

Tema 6. Onepanyu (BbLIABJIHBAHKE, BpallleHHE, KHHEMATHYECKAs oNepalusi, onepamnusi mo
ceYeHMsIM)

IpakTuka. [Ipocroe moxenuposanue 6onrta B Kommac 3D.

Tema 7. Onepanuu (BbIIABJIHBAHHE, BpAILlEHNE, KHHEMATHYECKAs ONepalus, onepamus 1mo
ceyeHMsIM)

HpaxkTuka. Co3nanue TBEPAOTEIbHOMN JAETaH.

Tema 8. Coznanne 3D mogean. Ceuenne

Teopusi. Pa3pe3 monenu, pa3pes 1o JTMHUK U MECTHBIN pa3pe3. CeueHne MoBEpXHOCTHIO.
[110CKOCTh ¥ HAPABJICHUE OTCEUYCHHUS.

IIpakTuka. Coznanue ceuenus nus 3D Bana.

Tema 9. IIpoekT «MoaeaupoBaHue 00LEKTOB 110 BLIOOPY»

IIpakTuka. Coznanue ueptexeit neraneid, BeimonHenue 3D moneneid.

V. bu6aunorexkn 8 KOMIIAC-3D

Temal. Mcnoab3oBanue MeHeMKepa-0n0In0TeK

Teopusi. Koncrpykropckue npunoxkenus. becruiatasie 6ubnmoreku. bubmmorexka CtangapTHbie
W3JIENHSL.

IIpakTuka. [TocTpouTs YepTEXK, UCIONB3Y OMOINOTEKY CTAaHAAPTHBIX U3/AETUI Ha BHIOOD.

Tema 2. UMnopT 1 3xkcnopt rpaguyecKux J0KYMEHTOB.

Teopusi. ®opmatsl paitnoB KOMITAC 3D: Yeptexu (*.cdw), @parments! (*.frw), TekcToBbie
nokyMmeHTHI (*.kdw), Crentudukanuu (*.spw), Coopku (*.a3d), Texnonoruueckue coopku (*.t3d),
Heranu (*.m3d), Hlabmonst (*.cdt), (*.frt), (*.kdt), (*.spt), (*.a3t), (*m3t).

IIpakTika. BEIMOIHUTE UMIIOPT U SKCHOPT (ailyIoB, U3TOTOBIEHHBIX YepTexeil u 3L mozaeneii.

V1. MoaenupoBanue c6opounbix yeprexeit B KOMIIAC-3D

Tema 1. IIpoekTHpoBanue cnennpuKaAmii.

Teopus. O61mue npuHIHUIEL paboThl co cnenudukanuamu. PazpaboTka crienupukanyum K
accolraTuBHOMY depTexy. CrenuanbHble BO3MOXKHOCTH penakropa cnenudpukannit KOMITAC-
3D.

IIpakTuka. PazpaboTka crienudukamnmu K COOpOUHOMY UYepTeXKY peaykropa. Pazpaborka
cneunuKanuy JUIst TpEXMEpHOH COOpKU peayKTopa.

Tema 2. Cozpanue Moaenu cOOPOYHOIO YePTeKa CBAPHOI0 COCANHEHUS

IIpakTuka. Cozganue cOOPOYHOTo YepTeka CBApHOTO coenuHeHus uzaenus Omnopa u ero cOopka.




Tema 3. Coopka. boJToBoe coeHeHne

IIpakTuka. BemomHuTs cOOpKY O0ITOBOTO COSAMHEHUs C pe3p00it M20 MeT010M CBEpXY-BHHU3.
Tema 4. Pe3b00Bble COCTHHEHNS JeTaJdel

IIpakTuka. BeimomHeHre cOOPOYHOTO YepTeka pe3b00BOT0 COSAMHECHHSI U €r0 cOOpKa.

Tema S. Cniuanep. Coopka

IIpakTuka. Coznanue yeprexei Kopiyca, 4eTbIpEX MOIIIMITHUKOB, ABYX KPBILIEK, COIPSHKEHNE
MEX1y HUMH. BeImoaHeHne cOOpKH CIIMHHEpA.

Tema 6. IIpoexkT «Co31anue MojaeIi COOPOYHOI0 YePTeKa 110 BLIOOPY»

IIpakruka. Co3xanue yepTeKei neranei, BHIMOJHEHHE COOPKU MOJICIH.

VII. Komnac 3D anumanus

Temal. AHuManus cOOPKH NPMMHTHBHOIO JIBUIaTeJIst

Teopusi. bubnuorexa anumanuu. Umuranus IBIOKSHUST MEXaHU3MOB, YCTPONCTB U IPHUOOPOB,
cmonenupoBaHHbIX B cucteMe KOMITAC-3D. imutupoBaHue mpoieccoB cOOpKH-paz0opKu
uznenuit. Co3anue BUACOPOTUKOB, JIJISl IPE3CHTAIUH.

IIpakruka. Co3nanrne aHUMaIMKU COOPKH IPOCTEHIIEro MeXaHu3Ma.

Tema 2. AHUMALUA COOPKH KPHBOIIKIIA

IIpakTuka. Mcnons3ys 6uOIMOTEKY aHUMAIIUK CO3/1aTh COOPKY KPUBOIIHIIA.

Tema 3. COOpKa M aHMMALMsI JOMKpPATa

IIpakTuka. Vcnons3ys 6uMOIMOTEKY aHUMAIIUU CO31aTh COOPKY JIOMKpaTa.

Tema 4. Co3ianne aAHUMALMK KVJIAYKA C TOJKaTeJaeM

IIpakTuka. Mcnons3ys 6uU0IMOTEKY aHUMAaIIMK CO3/1aTh COOPKY LIETTHOM mepenayn.

Tema 5. IIpoekT «Co31aHue aHMMallM MeXaHHU3Ma 110 BLIOOPY»

IIpakTuka. Coznanue yepTexeil neraneii, BEIMOTHEHHE COOPKHU MOJIETTH, CO3/JaHIe aHUMAIIHU.

VI1II. 3D neuarts

Tema 1. Beenenue. Chepsnl npumenenns 3D-neyarun

Teopus./loctynHocts 3D newatu B apXUTEKType, CTPOUTEIBCTBE, METKOCEPUHHOM IPOU3BO/ICTBE,
MeAUIMHE, 00pa30BaHMH, IOBEITUPHOM Jelie, MOIUrpaduu, U3TOTOBIECHUH PEKIAMHON U
cyBeHUpHOU npoaykiuu. OcHoBHBIE chepbl mpuMmeHeHus 3D neyatu B HAIIM THU

Tema 2. Tunbl npuHTepoB U KomMnanuu. Texnoaoruu 3D-neyarn.

Teopus.IIpuHIKITEI, BO3MOXHOCTH, pacXoaHbie MaTepuaibsl. CtepeonuTtorpadus (Stereo
Lithography Apparatus, SLA). Beibopounoe nazeproe criekanue (SelectiveLaserSintering, SLS).
Meron muOTOCTpYiHOTO MOaenupoBanus (Multi Jet Modeling, MJM)

IIpakruka. [IpaBka monenu.

Tema 3. HacrpoiikaBlenderuennnnubinzmepenus. Ilapamerp Scale.

Teopusi.Pacrionoxenne okoH, NEPEKIIOUEHNE U KaK COXpaHEHHE eUHUL u3Mepenus. Hactpoiiku
IIPOEKTa U TOJIb30BaTEIbCKHE HACTPOHKU. 3HaueHue Screen Juist mapamerpa Scale.

IIpakruka. [IpaBka monenu

Tema 4. OcHoBHAasi ipoBepka Moaeau (non-manifold).

Teopusi. Hemanudonanas (He 3akpbiTas/He repMetuynas) reometpus 3D oobekta. Non-manifold-
reoOMeTpHsL.

IIpakruka. [IpaBka monenu

Tema 5. Tlposepku solid u bad contiguosedges. Camonepeceuenue (Intersections).
Teopus.IIpsmoii umnopt ganHbIX. TUNb Qaiinos, oTkpeiBaeMble Hanpsimyto B SolidEdge. Mmmopt
¢aiinoB u3 croponHux CAD-cucteM ¢ MoMOIIbIO TPOMEKYTOUHBIX (popMaToB. CamoriepecedeHus
MIOJIUTOHOB.

IpaxkTuka. [IpaBka moaenu

Tema 6. Ilnoxue rpanu u peopa (Degenerate). Mckaskennble rpanu (Distorted)
Teopusi.IIpoBepka Ha mpurogHocTh 3D Mozenel k meyaT, UCIoJIb3ys PyHKIIMOHATBHOCTD
nporpsiMmbl 3D Komrac.




IpaxkTuka. [IpaBka moaenu

Tema 7. Tosmmmna (Thikness). Ocrpeie pedpa (Edgesharp).

Teopusi. Momudukarop EdgeSplit, OctpriE pebpa (FlatShading), 3aragannsiii yron (SplitAngle),
octpeie (MarkSharp). Crinaxxennsie pédpa (Smooth), octpeie (Flat). Pexxumbr: EdgeAngle u
SharpEdges

IIpakruka. [IpaBka monenu

Tema 8. Cec (Overhang). ABTomMmaTHuYecKoe MCIIPABJIEHHE.

Teopus.brictpoe aBTomMaTnueckoe ucnpasienue STL ¢aiinos mis 3D-neuatu. 3arpyska STL
¢aiina 1 ero npeaBapuTeIbHBIN aHAIM3. DKCIOPT UcIpaBieHHoro HoBoro (aita STL. Ceec
(Overhang).

IpaxkTuka. [IpaBka moaenu

Tema 9. Undopmanus o mosean u ee pasmep. IloJsbie Mogean.

Teopus.Ileuats TouHOM MOENU. YCcaaKka U AMAMETP SKCTPY3UHU paCIUIaBa, IUAMETP SKCTPY3UU.
3anonnenue aetanu npu 3D nevaru.

IIpakruka. [IpaBka moaenu

Tema 10. JxcniopTt Moznedneii. liBeTnas moxean (vertexcolor).

Teopusi.Pa3pemenne daiina. PacumpeHHsli cmiucok ¢opMaroB, KOTOPbIE aBTOMaTHYECKH
skcnioptupytorest B STL: STP, STEP, OFF, OBJ, PLY u nenocpeacrsenno STL. Kapra Vertex
Color.

IIpakruka. [IpaBka moznenu

Tema 11. Moaeasb C TekcTypoii (texturepaint). MojeJib C BHelIHE# TEKCTYPOii
Teopusi.OxcnopT Mojenel ¢ npaBuiIbHEIMU rabaputamu B popmar .STL, a Takxe B popmar
VRML ¢ tekcrypamu.

IIpakruka. [IpaBka moznenu

Tema 12. 3anexkanue Texcryp (bake). O630p moaeJei.

Teopusi. BoamoxHOoCTH 3aniekanus KapT (1yp@y3HbIX HOpMasiel, OTpakeHUH, 3aTEHEHUH U T.]1.) B
TEKCTYPY C OAHOU MOJEIH Ha IPYTYIO.

IIpakruka. [IpaBka monenu

Tema 13. @akTOpbI, BJAUAOIIHE HA TOYHOCTb.

Teopusi.TouHOCTH MO3ULIMOHUPOBAHUS, pa3pelarolas CHOCOOHOCTh, TEMIIEPATYpa COILIA,
TeMIeparypa cToja, KaluOpoBKa.

IIpakruka. [IpaBka monenu

Tema 14. IIpoekT «IleyaTh MO/1€JH 110 BLIOOPY»

IIpakTuka. Bei6op U3 BBINOIHEHHBIX MOJIETEH B TEYEHUH IO/a.

IX. 3D-ckanupoBanue

Tema 1. Yto Takoe 3D ckaHep M Kak oH padoraer? Mcropusi nosiBJeHUs
Teopus.Mcropus.IIpunuun padots! 3d ckanepa. beckonraktheie 3d ckaHepsl.

Tema 2. MeToAbI TPDEXMEPHOIO CKAHMPOBAHMS.

Teopusi.KontakTHast (KOHTaKTUPYET ¢ 00bEKTOM), beckoHTaKTHas.

IIpakTuka. CkaHMpOBaHUE MOJEIIN

Tema 3. TexH0JOrHM TPEXMEPHOTOCKAHUPOBAHHUS.

Teopusi. Texnonornn 3D ckaHHpoBaHUA. AKTUBHBIN NPUHIMN U3aydeHus. [lacCcuBHBINA MPUHIAIT
U3Iy4eHus. Y CTpoicTBO U mpuHIMN paboThl 3d ckaHepa 1Mo cucteMe OECKOHTAaKTHOTO MTACCUBHOTO
CKaHHUPOBAHMSI.

IIpakTuka. CkaHUpOBaHUE MOJEIN

Tema 4. IIporpammuoe odecnieyenue A 3D ckanepa. O030p 3D-ckanepa Sense.

Teopus. 10 3D systems Sense. Oco6ennoctu u napamerpbi3D-ckanepa SENSE. [Tanens
WHCTPYMEHTOB CKaHUpoBaHus (Scan).

IIpakTuka. CkaHUpOBaHUE MOJENIN

Tema S. OOpadoTka daiijia nocae CKAHUPOBAHUSA.




Teopus. UHcTpyMeHTHI pegakTupoBanus. HacTpoiiku perakTupoBaHusl.
IpakTuka. CkaHupoBaHUE MOJEIIN

Tema 6. IIpoekT «CkaHupoBaHue 00bEKTA 110 BLIOOPY U 00padoTKa daiiiay
IIpakTuka. Bei0op 13 BHIIOTHEHHBIX MOJIEIICH B TEUEHUH TOJa.

KanenzapHo-remaTu4ecKuid mjiaH padoTsbl
o0bennnenus "'MHxenepuasi rpaguka’
no nporpamMme "[IpororunupoBanue’’

Ne HaumeHoBaHue pa3iesioB U TeM Bcero | Ilmanupyemas | ®dakTuueckasi
JacoB AaaTa aarTa
| BBeaenne. Texuuka 0e30IaCHOCTH. 1

Il | Hurepeiic cuctembr KOMITAC-3D.
Onepanum nocTpoeHus u
pPeAaKTHPOBAHMSA

1 | Uurepdeiic cucrembr KOMITAC-3D. 2
[TocTpoeHne reoMeTpuyecKiX 0ObEKTOB.

2 PenaktupoBanne B KOMITAC-3D 2
4
111 | Co3nanue yeprexei
1 | Odopmienue ueptexeit mo ECKJl B Kommac 2
3D. IloaroroBka 3D Moaenu U 4EPTEKHOTO
JIHCTA.
2 | BeraBka BUIOB Ha YEPTEKHBIN JIUCT, 2
MIPOU3BOJILHBIE BU/IBI
3 | Jluauu, pa3pessl U CeUCHUs 2
4 | BcraBka pa3mepoB 2
8
IV | TpexmepHoe MoeJMpOBaHHe
1 | Yopasnenue okHOM JlepeBO MOCTPOCHUS 2
2 | IlocTpoeHue TpeXMEepHOIM MOICTH 2

IIPSIMOYTOJIBHHMKA U OKpYyXHOcTU. Co3nanue
BHUHTA U OTBEPCTHSI

3 | Onepanuu (BblJIaBIMBaHUE, BpallleHHE, 4
KHHEMaTH4YecKast OTIepaIysi, ONeparus 1mo
ceueHHsIM). MoienupoBaHue Tejla BpaleHus
Ha [IpUMepe Baja

4 | Onepauuu (BblIaBIMBaHUE, BpallleHHE, 4
KHHEMaTH4YecKast OTIepaIysi, ONeparus 1mo
ceuenusiMm). Coznaem 3D monens Kopnyc.

5 | Onepanuu (BblJaBIMBaHKE, BpallleHUE, 4
KMHEMAaTHYeCKas olepalys, onepanus mno
ceuernsiMm). Cozmaem 3D monens IIkuB.

6 | Onepanuu (BbIIaBIMBaHUE, BpallleHHE, 4
KHHEMaTH4YecKast OTIepaIysi, ONeparus 1mo
ceueHusiM). [IpocToe MmoaenupoBanue 601Ta
B Kommnac 3D.

7 Oneparuu (BblIaBIMBaHUE, BPAILICHUE, 4
KHHEMaTHUYeCKasl Oneparys, ornepamus mo
ceueHusiM). Co3gaHue TBEPAOTEIBHON
JIETaNIH.




8 | Cozmanme 3D monenu. Ceuenne. Co3nanue 4
ceuenud g 3D Baia.
9 | [Ipoekt «MogenupoBaHre 00BEKTOB MO 4
BBIOOPY»
32
V | bubauorekn B8 KOMIIAC-3D
1 | Mcnonp3oBaHue MEHEIKepa-OnOINOTEK 2
2 | UmmopT 1 3kcniopt rpaduvecKkux 2
JOKYMEHTOB.
4
VI | MoaeaunpoBaHue cOOPOYHBIX YepTekeil B
KOMIIAC-3D
1 | IIpoekTupoBanue cnenupuKanui 3
2 | Co3ganme Moenu COOPOYHOTO YePTEkKa 3
CBApHOT'0 COCMHEHHSI
3 | Coopxka. bonroBoe coenmHeHne 3
4 Pe3p00BEIE coequHEHNS neTaneil 3
5 | Crunnep. Coopka 3
6 | [Ipoekt «Co3nanue Moaenu cOOpOYHOTO )
4yepTeka 1o BIOopy»
20
VIl | Komnac 3D anumanus
1 | Aanmanusi cOOpKY IPUMHUTHBHOTO 4
JIBUTATENIS
2 | Aaumanus cOOpKH KPUBOIIHIIA 4
3 COopka 1 aHUMaIMsI TOMKpaTa 4
4 | Co3laHre aHMMALMKU KyJlayKa C TOJIKaTeJIeM 4
5 | Ilpoekt «Co3anne aHUMallMu MEXaHU3Ma 8
110 BBIOOpY»
24
VIl | 3D neuartsp
1 | Bregenue. Cdepnl npumenenus 3D-neuatu 2
2 | Tunbl NpUHTEPOB U KOMIaHUU. TexHoIOTUN 2
3D-nieuarn. I1/p: «IIpaBka Moenmy
3 | Hacrpoiika Blender u enuHuIbsI H13MEpeHUs. 2
[Tapametp Scale. [1/p: «IIpaBka Mogenn»
4 | OcHoBHas mpoBepka Mozesu (non-manifold). 2
[1/p: «IIpaBka Mogenn»
5 | IIposepxkusolidubadcontiguosedges. 2
Camornepeceuenue (Intersections).
[1/p: «IlIpaBka Mozenmn»
6 | [Inoxue rpanu u pedbpa (Degenerate). 2
Uckaxennsie rpann (Distorted)
[1/p: «IIpaBka Moenm»
7 | Tommuna (Thikness). Octpsie pedpa 2
(Edgesharp). I/p: «IlpaBka Moienn»
8 | Ceec (Overhang). ABTomaTHueckoe 2
ucnpasienue. [1/p: «IIpaBka moaenn»
9 | Uadopmanus o moaenu u ee pazmep. [lomsie 2

mojenu. I1/p: «IIpaBka Moaenn»




10 | Okcnopt mozenei. LIBeTHas mozenb 2
(vertexcolor). IT/p: «IlpaBka MOIETH.
11 | Mogaenb C TeKCTypoit (texturepaint) 2
Mogenb C BHENIHEH TEKCTYpOi
I1/p: «IIpaBka Moenm»

12 | 3anekanue Tekctyp (bake). O630p momenei. 2
I1/p: «IIpaBka Moenm»

13 | dakTopskl, BAUSIOMNAE HA TOYHOCTD. 2
I1/p: «IIpaBka Moenm»

14 | Ilpoekt «IleuaTh MO/EIHN 11O BEIOOPY» 2

28

IX | 3D-ckanupoBaHue

1 | Yro Takoe 3D ckaHep u Kak OH paboTaeT? 1
Hcropus nosiBneHust

2 | Meroabl TpeXMEPHOTO CKaHUPOBAHUSI. 2
[1/p: «CxaHupOBaHUE MOJICITH

3 | TexHomoruu TpexMepHOTro CKaHUPOBAHUSI. 2
I1/p: «CxaHupoBaHUE MOJICITH

4 | IIporpammHoe obecnieuenue 11 3D 4

ckanepa. O630p 3D-ckanepa Sense.
I1/p: «CxaHupOBaHHE MOJICIINY

6 | ObpaboTtka (haiina mocie CKaHUPOBAHMSI. 2
[1/p: «CkaHupoBaHue MOJCIIN
7 | Ilpoekt «CxanupoBaHue o0bEKTa IO BHIOOPY 4
1 00paboTKa daiimay
15
Hroro: 136

IlepeyeHb MIAHUPYEMBIX MeTAINPEIMETHBIX Pe3yJbTATOB OCBOCHHS
00pa3oBaTeJIbHOM NPOrPaMMBbI

PerynasituBubie YY /|
OOyuarouuiicsi CMOKeT:

- CaMOCTOSITEIIbHO OTPEENSTh eI CBOEro O0y4YeHHUs, CTaBUTh U (pOpMyIupoBaTh IJsi ceOs
HOBBIC 33/1aud B y4eOe W MO3HABATEIHHOUW JACATEIHHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH
IO3HABAaTEIbHON NEITEILHOCTH.

- CaMOCTOSITEIBHO IUIAHUPOBATh MYTH ITOCTIDKCHHS IIEJIe, B TOM YHCIIC albTEpPHATHBHEIC,
OCO3HAaHHO BBIOMpATh HambOosee d(HPEeKTUBHBIE CMOCOOBI pelIeHUs YYEOHBIX M TO3HABATEIbHBIX
3a/1au.

- COOTHOCHUTh CBOM JEHCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYLIECTBIIATh KOHTPOJIb CBOEH
NESTENIbHOCTH B TIPOIECCEe AOCTHKEHHsI pe3yibTaTa, OMPEAeNaTh CIOCOObI NEHCTBUI B pamKax
MPEJIOKEHHBIX YCIOBUM W TpeOOBaHM, KOPPEKTUPOBATH CBOM JEWCTBUS B COOTBETCTBUU C
M3MEHSIOLIEHCS CUTYalluEH.

- OIICHWBATh MPABUIBHOCTH BBIMOJHEHUS y4eOHOW 3aqadu, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHusl.

- BJIAJ€Th OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PEIIEHUNA M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM U MO3HABATEILHON JESTEILHOCTH.

ITo3naBaTeabnbie YY /|
OOyuyaromuiics CMOXKeT:



- OIIpeNeNATh MOHITHS, CO3/IaBaTh 0000IEHNs, yCTaHABIUBATh aHAIOTHH, KJIacCu(ULIUPOBATD,
CaMOCTOSITENILHO BEIOMPATh OCHOBAHUS U KPUTEPHH JIJIs KITACCU(UKALINH, yCTAHABITUBAThH TPHYNHHO-
CJIE/ICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKICHUE, YMO3AKIIOYEHUE (MHIAYKTUBHOE,
JIEYKTUBHOE U 110 aHAJIOTUU) U J€JIaTh BHIBOJIBI.

- CO3/1aBaTh, IPUMEHATH U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJICIIA U CXEMBI ISl pEIICHUs
y4eOHBIX Y IMO3HABaTEIbHBIX 3a/1a4.

- OCMBICJICHHO OCYILECTBIIATh YTEHUE ICKU30B, YEPTEKEH, MOIeTICH.

KommyHukatusubie YY /|
OOyuaromuiicsi CMOKeT:

- OpPraHM30BBIBATH y4eOHOE COTPYAHMYECTBO M COBMECTHYIO NESTENBHOCTh C YUUTENIEM H
CBEpCTHHKaMM; paboTaTh MHIMBHUIYaJIbHO M B IpYIIE: HAXOOUTh OOllee pellieHue U pa3pelaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAaHUS MO3MLUUH M ydyera UHTEpecoB; (HOPMYIMPOBATH,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE.

- OCO3HAHHO HCIIOJIB30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 33Ja4eli KOMMYHUKALUK IJIs
BBIDQ)KEHUSI CBOUX YYBCTB, MbICICH M MOTpeOHOCTEH; IUIAHUPOBAHUS M PEryJsiluu CBOEH
JESATEIIBHOCTH; BIIaJJICHUE YCTHON U MMCbMEHHOHN Pedbl0, MOHOJIOTHYECKOM KOHTEKCTHOM peyblo.

- (hopMUpOBaTh U Pa3BUBATh KOMIIETEHTHOCTU B 00JACTH HCIIOJIb30BaHMs HMH(OPMAILMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH U IPOTOTUIINPOBAHUS.

ITo3naBaTteabnbie YY /|
OO0y4aromuiicss CMOXKeT:
- popMUpPOBATh U pa3BUBATh TEXHUYECKOE MBIIIJICHUE, YMETh IPUMEHSTD €T0 B IO3HABATENIbHOI,
KOMMYHHUKaTHUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCHOHAIBHON OPUEHTALINH.

Cucrema OLeHKH M KPUTEPHHU Pe3yJIbTATUBHOCTH OCBOCHUS NIPOIPaMMbI

Pe3ynbTar BEINOTHEHHS MPOBEPOYHBIX PabOT, TEKYIIUX PadOT M 3a4ETHHIX MTPOEKTHBIX 3a/laHui
OlLICHUBAeTCA M0 5-0ayuIbHOM IIKae:

0 - paboTa He BBIMIOJIHATIACK;

1 mioxo — paboTa BBHINOJIHEHA HE TOJHOCTHIO, C OOJBIIUMH HEIOYETaMH, TEOPETHUCCKUN
MaTepuai He OCBOEH;

2 yIOBIIETBOPUTENHHO — PadOTa BBHIIOJHEHA HE IOJIHOCTHIO, C HEJIOYETaMH, TEOPETUUCCKUN
MaTepuai OCBOCH YaCTHYHO;

3 xopomio —paboTa BBITIOJHEHA MOJHOCTHIO, C HEOONBITMMH HEI0YETaMH, TEOPETHUYECKHMA
MaTepuai MPaKTUYECKU OCBOEH;

4 oueHb XOPOIIO — PabOTa BHITIOJIHEHA B IIOJIHOM COOTBETCTBUH C 00PA3IoM B yKa3aHHOE BpEMsI
¢ oOpalleHreM 3a MOMOIIBIO K TIe/1arory;

S oTIMYHO — paboTa BHIMIOJHEHA B TIOJIHOM COOTBETCTBUM C 00PA3IlOM B yKa3aHHOE BpeMs 0e3
MOMOIIY TeJlarora.

WToroBslii cymMMapHBIii 6aii yJalierocs cKjiaabIBaeTcsl U3 0aoB:

* 32 BBITIOJIHEHUE TEKYITUX pabdoT,

* 32 BHINTOJIHEHUE 3aYETHBIX POCKTHBIX 3aJ[aHUH,

Htorosas onenka ywamerocs no IIporpamme (% OT MakCHMaJbHO BO3MOKHOTO HUTOTOBOTO
Oayia) oTpaxkaeT pe3yJabTaThl y4eOHOW pabOThl B TEUYCHUE BCETO TOJ1a:

100-70% — BBICOKHI yPOBEHb OCBOCHHMS ITPOTPAMMBbI

69-50% — cpenHMl YpOBEHb OCBOCHHS TIPOTPAMMBI

49-30%— HU3KUI YPOBEHb OCBOEHUS MPOTPAMMBbI
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Jluteparypa aisa negarora

A36yka Komnac 3D LT.

borycnasckuii A.A. «Yuumcst MogenupoBath U npoektupoBatb B KOMITACA LT».

boukoB A.JI. «TpexmepHoe moaenupoBanue B cucteme Kommnac-3Dy.

I'anun H.b. «IIpoektupoBanue B cucteme KOMITAC-3D V11».

Kommnbrotepaas rpaduka. Yueouuk. [lerpos M.I1. MonoukoB B.I1. CII6.:ITutep, 2009 r. Kparkas
uH(popMalus 1Ji FOHOTO Au3aiiHepa 1o paboTe HaJl MPOEKTOM.

DJIeKTPOHHBIE PecypChl AJIsl MeIarora

. Buzneo «Camoyunrtens KOMITAC-3D» - https://www.youtube.com/watch?v=m4PvmjvfKSw
. MopenupoBanue. Kommac-3D -  https://www.youtube.com/playlist?list=PLryKLYMKkGOmLP-

ht 2EqyQIRIu8ZLCDNOo

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

Jlureparypa 1ist 00y4ar0muxcs

. bonpmakos B.IT. KOMITAC-3D n1st CTy/IeHTOB U HIKOJILHUKOB. YepueHue, uHPOpMaTuka,

reometpust. — CI16.: BXB-Iletep6ypr,2010.

. bonpmakos B.I1. Co3ganue TpexMepHbIX MO/IeNIeld U KOHCTPYKTOPCKOM JIOKYMEHTAILlUU B CUCTEME

KOMIIAC-3D. Ilpaktuxkym. — CI16.: BXB-Ilerepoypr,2010.

. I'annna H.b. ABromarusupoBanHoe npoekrupoBanue B cucteme KOMITAC-3D V12. — IMK Ilpecc,

2010.

. Cropuak A.H., CunbkoB A.B. «MogenupoBanue TpexMepHbIX 00beKTOB B cpene Kommac-3D»,

BI'TY: Boarorpan, 2005.

. YxaneBa B.A. Uepuenue u mogenuposanue Ha komnbsiotepe. KOMITAC-3D LT — Cu6, 2014

DJIeKTPOHHBbIE PeCYPChI JJI51 00Yy4aAIOIIMXCS:

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

lang.com/ru/comp soft/kidruk/1/j45.html

. Cucrema TpexmepHoro monenupoBanus - http://kompas.ru/publications/
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