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ITosicHuTeIbLHAS 3aIUCKA

Pabouass mporpamma 3537(1) «3D-momemiep» co3gaHa B IENSX IMOATOTOBKH
o0yyJaromuxcs, Kak mporpaMmma paHHei npogoprueHTanny 1 0CHOBA MPOo(hecCHOHATEHON
MOJrOTOBKM M COCTS3aHUI HIKOJBHUKOB B MPO(MECCHOHATLHOM MAacTEpCTBE IO
koMmrereHIu «lIpoToTunupoBanue.

Komnerennus «IIporoTunupoBanue) OCHOBaHa Ha IIPOLECCE H3TOTOBIICHUS
IPOTOTUIOB (OMBITHBIX O0pa3lOB) OTHACIBHBIX JIETaleH, Y3JI0B M3IACTUH WM
HEMOCPEACTBEHHO W3JIENHM, BKIIOYas, B pANE CIIy4yaeB, TaKKe IMPOCKTUPOBAHUE U
OTIAJKy YIPaBISIIOIIUX CXEM, IPU HEOOXOJUMOCTU - HaNMCAHUE YIIPABIISIOMINX
IIPOrpaMM.

B mpororunupoBaHrM MOTYT IIMPOKO MPHUMEHATHCS KaK TEXHOJOTHH HU(POBOTrO
npousBojcTBa (3D-meuath), Tak U OCYIIECTBISIEMBbIE BPYYHYIO TEXHOJIOTUYECKUE
IIPOLIECCHI, CO3/IaHUE KOMIIO3UTHBIX MarepualioB. B psze ciiydyaeB Takke MOXKET ObITh
1enecoo0pa3Ho co3aHne BUPTYaTbHOM MOJETH pa3padaTbiBa€MOro YCTPOHCTBRA.

[IporoTunupoBanue, SBISISICH TPOMEKYTOUHBIM 3TAIOM MEXAY MPOCKTUPOBAHUEM U
CEpUMHBIM H3TOTOBJIEHUEM HW3JEIUs, MOXXET BBICTYHNaTb KaK KOHTPOJIb KayecTBa
IIPOEKTUPOBAHMSI, TO3BOJISAS M30€KaTh BO3MOXKHBIX OIIMOOK W MHHMMHU3HPOBATH
CBSI3aHHBIE C UX BO3HUKHOBEHHEM PacXO/bl.

B chepy mnpodeccroHanbHBIX  00sS3aHHOCTEH  BBHICOKOKBATH(DHUIIMPOBAHHOTO
CHEIHAINCTa BXOJAAT HABBIKM IPSIMOIO M OOpPaTHOrO MNPOEKTUPOBAHUS, IMOATOTOBKU
3aJjaHui A8 UM@poBOrO MPOU3BOJACTBA, a TakKKe YMEHHME MpPOrpaMMUPOBATh
BCTPanBaeMbl€ aBTOMATUYECKHE CUCTEMBI.

O6meoOpazoBarenpHas mporpamma mpodeccuonanbHoro ooyudenus 3537(1) «3D-
MoOJIeJuIepy» TpeAHa3Hau€Ha Uil IIKOJIbHUKOB, >KEJAIOMIMX MPOJOJIKUTh H3y4yeHHE
CIOCOOOB W TEXHOJOTMH MOJICIMPOBAHUS TPEXMEPHBIX OOBEKTOB C MOMOIIBIO
nporpamMmHoro obecneuenuss KOMITAC-3D.

HoBu3Ha naHHOI mporpaMMbl COCTOMT B OJJHOBPEMEHHOM M3YYE€HHUU KaK OCHOBHBIX
TEOPETUYECKHX, TaK U MPAKTUYECKUX acleKToB 3D-MozienupoBanus, 4To oOecreunBaeT
ri1y0oKoe MOHMMaHHE WH)KEHEPHO-IPOM3BOACTBEHHOIO Ipoliecca B 1eaoM. Bo Bpewms
MPOXOKICHUSI MPOrpaMMbl, OOydaroIIuecs MOJy4YaloT 3HAHUS, YMEHHS M HaBBIKH,
KOTOpbIE B JAaJbHEHIIIEM MO3BOJAT UM CaMHUM IUIAHUPOBATh U OCYIIECTBISATH TPYIOBYIO
NESATENBHOCTD.

[IporpamMMa HampaBiieHa Ha BOCIHTAHHE COBPEMEHHBIX JeTell Kak TBOPYECKU
aKTUBHBIX M TEXHUYECKHM TIPaMOTHBIX HAYMHAIOIIUX HWHXKEHEPOB, CHOCOOCTBYET
BO3POKJEHUIO NHTEPECA MOJIOAEKH K TEXHUKE, B BOCIUTAHUM KYJIBTYpPbI ’KU3HEHHOTO U
poheccnoHaNTbHOTO CaMOOTIPEACTIEHUSI.

AKTyaJbHOCTh  U3Yy4YeHHMs  TexHonorun 3D-mopenupoBaHus  oOyclIOBJIEHA
MPAKTUYECKH IMOBCEMECTHBIM MCIIONB30BAaHMEM B PpA3IUYHBIX OTpacisix M chepax
NeSTeIbHOCTH, 3HAHHE KOTOPOW CTaHOBHUTCS Bce Ooyiee HEOOXOTUMBIM IS
MOJIHOLIEHHOTO PAa3BUTHS IMYHOCTH.

IIpakTHYeckass 3HAYMMOCTH

JlanHas mporpamMMa YHHKaJbHa IO CBOMM BO3MOXXHOCTSM M HampaBjeHa Ha
3HaKOMCTBO C COBPEMEHHBIMH TEXHOJIOTHUSIMH U CTHUMYJIMPOBAHHIO MHTEpECa YYaIluXCst
K TEXHOJIOTUSIM KOHCTPYUPOBAHUS U MOACITUPOBAHUS.



[lenarornueckas 1eiaecoo0pa3HOCTb JAHHOM MPOTPAMMBI:

» B3aMMOJICHCTBHE Tle1arora ¢ peOeHKOM Ha PaBHBIX;

» WCNOJb30BaHUE HA 3AHATHAX JOCTYIHBIX AJS JETe MOHATHH W TEPMHHOB,

ClIeZIOBAaHHUE MIPUHLIUITY «OT IIPOCTOTO K CI0XKHOMY»;

» ydeT pa3HOrO YpOBHSA TMOATOTOBKH JETEi, oOmopa Ha UMEIONUHCT Y

00yJaroIUXCsI OIBIT;
» CHCTEMHOCTb, IIOCIIEOBATEIFHOCTh M JOCTYIHOCTh H3JaraeéMoro MaTepHaia,
M3yueHHe HOBOT'O MaTepHaja ONMpaeTcs Ha paHee IpuoOpeTeHHbIE 3HAHMUS;

» TPUOPUTET MPAKTUYECKOM IeATEILHOCTH;

» Ppa3BUTHE B yYalIUXCsS CaMOCTOSTEIBHOCTH, TBOPYECTBA M H300pETATEIHLHOCTH
SIBJIIETCSL OJTHUM U3 OCHOBHBIX IPUOPUTETOB JAHHOI MPOrpamMMmBbl.

OTtim4uTenbHbIC 0COOCHHOCTH

[IpencraBnsiemass nmporpamMma HMMEET  CYHIECTBEHHBIM  psii  OTJIMYMM  OT
CYIIECTBYIOIIMX AaHAJIOTWYHbIX MporpamMm. IIporpamma mnpenmnonaraer He TOJIbKO
o0yueHnue «uepueHnto» uian ocsoeHuto 110 «kKOMITAC-3Dy, a UMEHHO HCITI0JIb30BaHHIO
9TUX 3HAHUN KaK MHCTPYMEHTA MU PELICHUH 331a4 Pa3IMYHON CIOXKHOCTU. M3yueHue
nporpamm CAIIP u yepueHus No3BOJMT pewaTh 0ojiee CI0XKHbIE MHKEHEPHBIE 3a7aui U
IPUMEHATh I[OJYy4YEHHblE 3HAHUS B JAPYrUX OOBEIUHEHUAX OTIeNla TEXHHUKH
(«Ilpuknamgnasi MexaHHWKa», «ABHaMoOJeNIHpoBaHuE», «PoOOTOTEXHHMKA») WIH B
pa3IUYHbIX 001ACTAX AESITEIBHOCTH 00yUaroIerocs.

Heas - ¢opMupoBaHue KOMIUIEKCA 3HAHWW, YMEHHWW M HABBHIKOB B 00acTu
NPUMEHEHHUsST TEXHOJOTHM MNpPOTOTHUMMPOBaHUS Ul obecnieueHUss 3((EeKTUBHOCTH
MIPOLIECCOB NMPOEKTUPOBAHUS U U3TOTOBIICHUS U3JICIINM.

3agaun:

Obyuaromue

> 3HAKOMCTBO yqanmxc;l C KOMIIJICKCOM 68.30BLIX TCXHOJIOFPIP'I, HpI/IMCHHCMBIX HpI/I
MOI[GJ'II/IpOBaHI/II/I;

> HpI/IO6pCT CHNC HABLIKOB U YMGHI/Iﬁ B O6J'IaCTI/I KOHCTp}/'I/IpOBaHI/IH u I/IH)KeHepHOFO
LIep“IeHI/Ifl, BQ)CI)CKTI/IBHOFO HUCIIOJIB30BaHUA CUCTEM,

» TpuoOpeTeHue OMbITa CO3TaHUs TPEXMEPHBIX, aHUMHUPOBAHHBIX 00HEKTOB.

PaszsuBaromme

» CcnocoOCTBOBATh Pa3BUTHIO TBOPUYECKOTO MOTeHIIMata
00yJaroImuxcs, MIPOCTPAHCTBEHHOTO BOOOpakeHUS "
M300pETaTENHHOCTH;

» CIOCOOCTBOBaTh  Pa3BUTHIO  JIOTUYECKOTO WM WHXKEHEPHOTO
MBIIIUICHYS,

» CO/IEHCTBOBATH MPO(HECCHOHATEHOMY CaMOOIIPE/ICIICHUIO.

BocnurarenbHble

» CIOCOOCTBOBATh Pa3BUTHIO OTBETCTBEHHOCTH 32 HA4aTOE JIEIIO;

» chopmupoBath y O0Oy4aromIMXCS CTPEMJICHHsSI K MOJYYCHHIO Ka4eCTBEHHOTO
3aKOHYEHHOI'0 PE3YJIbTaTa;

» chopMHPOBATh HABBIKA CAMOCTOSTSILHON U KOJUIEKTUBHON pabOThI;

» chopMHpOBaTh HAaBBIKM CaMOOPTaHW3allMM W IJITAHUPOBAHUS BPEMCEHU U

pecypcoB.



Oco0eHHOCTH BO3PACTHOM IrPyNIIbI

IIporpamma 3537(1) «3D-monennep» paccunuTana Ha yyamuxcs 14+ ser.

Cpok peanuzaiuu nporpammsl - 9 mecses.

HanonnsiemocTs rpymnmsl: He MeHee 15 yennoBek.

®dopma 00ydyeHUsI: OUHasL.

Pexxum 3aHsATHII: KOTMYECTBO Y4eOHBIX 4acoB 3a yueOHbIN rox - 144 gaca; 2 pasa B

HEJENIO0 10 2 yaca; NpOJAOJDKUTEIbHOCTb 3aHATHA - 40 MUH.

MeToabl M IPUEMBbI OPTraHU3AIMU 00PA30BaTEJIbHOI0 MPoLecca:

» MWuctpykraxwu, 6ecebl, pa3bsCHEHUS;

» Harmsamueii  ¢goro wu  BuaeoMarepwansl 1o 3D MomenMpoBaHHIO U
MIPOTOTUITUPOBAHUIO;

» Ilpaktuyeckas pabora ¢ mporpammamu, 3D npuHTEpOM;

» VuHOBanmoHHBIE  METOABl  (IIOMCKOBO-UCCIIEIOBATEIBCKUI,  IPOCKTHBIN,
UTPOBO);

» Penienne TeXHMYECKHX 3a/1a4, TPOEKTHAsI padoTa.

» Ilo3HaBarenbHbIC 3a/aud, y4eOHBbIC TUCKYCCHH, CO3JaHUE CHUTYallMd HOBH3HBI,
CUTYalluy TapaHTUPOBAHHOI'O ycIiexa U T.A.

» Meron crumynupoBaHus (ydacTHe B KOHKYpCax, IOOIIPEHHE, MepCOHaIbHAs
BBICTaBKa padoT).

IIporno3upyemsbie pe3yJibTAThI

B pesynbTare ocBoenus ganHou [Iporpammel yuamuecs:

» O03HAKOMATCS C OCHOBAMH TEXHHUYECKOTO YepueHUss W paboOThl B CHUCTEME
TpexmepHoro moaenupoBanus KOMITAC-3D;

» O3HAaKOMATCS C OCHOBAaMH TEXHOJOTMH OBICTPOTO TPOTOTHIIMPOBAHUS U
MPUHIUIIAMUA  pa0OThl PA3IUYHBIX TEXHUYECKUX CPEJICTB, IMOJIydaT HABBIKU
paboThI C HOBBIM 000PYIOBaHUEM;

» TOJyYaT HaBBIKM PAaOOThl C TEXHUYECKOW TOKYMEHTAIIUEH, a TaKXKe pPa3OBBIOT
HaBbIKU TIOMCKa, 00pabOTKU U aHanu3a nHGOpMaIuy;

» Pa30BBIOT HABBIKM OOBEMHOTO, MPOCTPAHCTBECHHOT'O, JIOTHYECKOTO MBIIUICHUS U
KOHCTPYKTOPCKHE CIIOCOOHOCTH;

» Haydarcs TPUMEHSATh HM3yYEeHHBIC WHCTPYMEHTHI IPU BBITOJHEHUU HAYYIHO-
TEXHUYECKHUX MTPOCKTOB;

» ToJy4aT HeoOXOJUMbIC HABBIKH JIJISI OPraHU3alMK CAMOCTOSTEIILHON paOOThI;

» TIOBBICAT CBOIO HH(POPMAITMOHHYIO KYJIBTYPY.

B uneanbHolt Mozmenu y ydamuxcs OyzneT BOCHUTaHa MOTPEOHOCTh B TBOPYECKOM

NEATEIbHOCTH B IEJIOM M K TEXHHMYECKOMY TBOPYECTBY B YACTHOCTH, a TaKkKe
chopMHUpOBaHa 30HA TUYHBIX HAYYHBIX HHTEPECOB.

Y4eOHo-TeMaTH4eCKHil IVIAHUPOBAHUE

Bcero KoandyecTBO 4acos

Ne |HaumeHoBaHUe pa3iesioB M TeM
P 4acoB | Teoperuueckue| IlpakTuuyeckue

| BBenenue. 1 1 -




1 TexHuka 6€30MacHOCTH. 1 1

II HNurtepdeiic cucrempr KOMITAC-3D. 4 1 3
Onepanumn NOCTPOEHHUsI H PeJAKTHPOBAHUS
HuTepdetic CUCTEMBI KOMIIAC-3D.

1 2 0,5 1,5
[TocTpoeHre reoMeTpHIECKUX 00BEKTOB

2 Penaktuposanue 8 KOMIIAC-3D 2 0,5 1,5

111 Co31anue yepTexeii 8 2 6
Odopmnenune ueprexeit mo ECKJI B Kommac

1 3D. IloaroroBka 3D Momenu M YEpTEKHOTO 2 0,5 1,5
JaHucTa
BcraBka  BHJOB  Ha  YepTeXKHBIA  JIUCT, ) 0.5 15
MIPOU3BOJILHBIC BU/IbI

2 JIvHum, paspessl U ceUYeHUs 2 0,5 1,5

4 BceraBka paszmepoB 2 0,5 1,5

IV |TpexmepHoe MoaeIMpOBaHue 32 3,5 28,5




Co6opka. bonroBoe coennHeHNE

AHnumanus cOOpKH KpUBOIIUIA




IX |3D-ckanupoBaHue 11 4

Coaep:xanue nporpaMmbl

| BBeaenue. Texunka 0€30MacHOCTH

Tema 1. BBenenue. Texunka 0e301acHOCTH

Teopusi. UncTpyKTaX 110 TeXHUKE Oe30macHOCTH. MHCTpyKTaX 110 MoXKapHOH
0e30macHOCTH U 3eKTpobe3onacHocTy. MHCTpyKTax 1o canutapuu. Pacnopsiok aHs.
Pacniicanue 3anaruii. [Iporpamma 3aHsaTHI Ha KypC.

II. HNutepdeiic cuctembr KOMITAC-3D. Onepanun nocTpoeHus M peIaKTHPOBAHUSA

Tema 1. Uutepdeiic cuctemMbl KOMITAC-3D. ITocTpoeHne reoMeTpuYecKux
00bekTOoB. Teopusi. KommnakTHas maHens U TUTTBI HHCTPYMEHTATBHBIX KHOIIOK.

Co3naHune nosib30BaTeNbCKUX MaHeneil HHCTpyMeHToB. [Ipocrelimue noctpoeHus.
IIpakruka. Hactpoiika paGouero crona. [IoctpoeHue oTpe3koB, OKpYKHOCTEH, IyT U
annuncoB. Tema 2. PenaktupoBanne B KOMITAC-3D Teopus. [Ipocreiinme
koman el B 3D Kommnac. IIpakTuka. CaBur 1 moBopoT, MaciiTabupoBaHue U
CUMMETpHs, KOIUPOBaHUe U AedopMaliisi 00bEKTOB, yJjaJleHHUe YYaCTKOB KPUBOM U
npeobpazoBanue B NURBS-kpuByto.

III. Co3nanue yepre:xei

Tema 1. Odopmiaenue yepreskeii mo ECKJ/I B Komnac 3D. IloaroroBka 3D monenu u
YepPTEeKHOIO JINCTA.

Teopusi. 3HaKOMCTBO ¢ MeTonaMu pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTaIUH.
IIpaBuia u I'OCThsl.

OcHoBHas Haqnuch KOHCTpyKTOpckoro ueprexa no ['OCT 2.104—2006.

IIpakruka. [Togroroka 3D Mozaenn u 4epTEKHOTO JUCTA.
Tema 2. BcTaBKa BHIOB HA YePTEKHBIH JIMCT, IPON3BOJIbHBIE BHIBI
Teopus. Bunel u cinou. ®@antomsl. [lanens «AcconuatuBHble BUAbD. CTaHIapTHHIC

BH/JIBL.
IIpousBonbHbIi BuA. [Ipoexuronsslil BUI. Bun no crpenke.




Ipakruka. Yepréx. Coznanue BUAOB BTYIOYHO-TIATIBIIEBON MY(THI.
Tema 3. Jlunuu, paspe3nl u cedenus Teopusi. Tunsl 1MHUHN, pa3pe3bl U CEYEHHUS.

IIpakTuka. JloOaBieHue BUJa IO CTPEIKE W BHUAA-pa3pe3a B UYEPTEX BTYJIOYHO-
MaTbIICBOU MY(THI.

Tema 4. BctaBka pa3mepoB

Teopus. IlocTtpoeHune pa3sMepoB U pPENAKTUPOBAHUE pa3MEpHbIX Haanuceu. [lanens
Pazmepsl.

JlnanoroBoe okHO 3amgaHue pasMepHor Haamuch. OOO03HAYCHUS Ha
geprexe. [IpakTuka. Co3nanue pabodyero 4epTexa yrojika ¢ HaHeCEHUEM
pasMepoB.

IV. TpexMepHoe MoeTUPOBaHH e

Tema 1. YnpaBjeHue okHOM JlepeBO OCTPOEHUA

Teopusi. [lepeBo MOeNN: TIPEICTABICHHUE B BUJIE CTPYKTYPBI U 00BIYHOE JIepeBo. Pazmen
nepeBa B oTenpHOM okHe. CoctaB JlepeBa monenu.

IpakTuka. AHanu3 gepeBa MOJICIH YePTEeKa BTYIOYHO-TTATBIICBONH MYy(THI.
Tema 2. [locTpoeHHEe TPEXMEPHOIi MOJIeJIN NPSAIMOYTOJIbHHKA M OKPY:kHOCTH Teopus.
dopmoobpazyrole onepanuu (IOCTPOSHUE AeTanei).

IIpakTtuka. Coznanue 60sTa 1 OTBEPCTHUS.

Tema 3. Onepauuu (BbUIaBJIMBaHHeE, BpallleHHe, KHHEeMaTHYecKasi onepalus, onepanus
110 CEYEHHAM

Teopus. BoinaBnuBanue: 3cku3, chOpMUPOBAHHBIN TPEXMEPHBII 3JIEMEHT, YKJIOH

BHYTPB U YKIIOH HapyxKy. Bpamienue: 3cku3, IOIHOE BpalllEHUE, BPAIlCHUE HA YroJl

Menbuie 360°. Knunemarndeckas onepanus: 3CKU3 U TPAaCKTOPUS ONlepalviy, TPEXMEPHBIN
anieMeHT. Onepanus Mo ce4eHusIM: Habop 3CKU30B B MPOCTPAHCTBE, CHOPMUPOBAHHBIIH
TPEXMEPHBIN JJIEMEHT.

IMpakTuka. MoaenupoBaHue Tena BpalleHUsl Ha TpUMeEpe BaJia.

Tema 4. Onepanum (BbIABJIMBAHME, BPallleHH e, KHHEMAaTHYeCKasi Onepanus, onepanus
110 CeYeHHUAM

IIpakTuka. Co3naem 3D moznens Kopmyc

Tema S. Onepanuu (BbIABINBAaHHE, BpAallleHH e, KHHEMATHYECKasl ONepanus, onepanus
110 CEYEHUAM
IIpakruka. Co3naem 3D moznens [Ikus

Tema 6. Onepanuu (BLUIABJIMBAHNE, BpallleHHe, KHHeMaTHYecKas onepanys, onepanus

110 CeYEHUSAM
IpakTuka. [Ipocroe mogenuposanue 6onta B Kommac 3D.

Tema 7. Onepannuu (BbIABJIMBaHHE, BpallleHH e, KHHEMATHYECKAs onepaiys, onepanus
0 CEYEHU M

IpaxkTuka. Co3nanue TBEpAOTEIBHON JETaH.

Tema 8. Coznanue 3D moaean. CeueHue
Teopus. Pa3zpe3 moaenu, pazpes o JMHUKA U MECTHBIN pa3pe3. CeueHne MoBepXHOCTHIO.
[11n0ckoCTh M HanIpaBiIeHUE OTCEUCHUSI.

Ipakruka. Coznanue ceuenus g 3D Bana.
Tema 9. IIpoekT «MoaeupoBaHne 00bEKTOB 10 BLIOOPY»




IIpakTuka. Co3nanue yeptexeit aeraneil, BoinosineHue 3D mMoneneil.

V. buoauorexku 8 KOMIIAC-3D

Temal. Ucnosib30BaHue MeHeKepa OM0IHOTEK

Teopusi. Koncrpykropckue mnpuinoxkenus. becrataeie Oubamorexn. bubnmnotexa
CranpapTHble U3EIHSL.

IIpaktuka. Iloctpouts uepTéx, HUCHOIB3Ys] OMONMOTEKY CTaHIAPTHBIX W3JEIUN Ha
BBIOOD.

Tema 2. UmnopT u 3kcnopt rpaguyecKnx 10KYMEHTOB.

Teopusi. @opmarsr daiitnoB KOMITAC 3D: Yeprexu (*.cdw), ®@parments (*.frw),
TexcroBeie gokymeHTol (*.kdw), Cnemudukanuun (*.spw), CoOopku (*.a3d),
Texnomornueckue coopku (*.t3d), Jeramm (*.m3d), [admonsr (*.cdt), (*.frt), (*.kdt),
(*.spt), (*.a3t), (*m3t).

IIpakTuka. BEIOIHUTE UMIIOPT U IKCHOPT (aiijioB, H3TOTOBJICHHBIX 4epTexed u 3D

MOJICIIEH.

VI. MoaeaupoBanue c6opounbix yeprexeid B KOMIIAC-3D Tema 1.
IpoexkTupoBanue ceunpurkanmii.

Teopusi. O6mme nmpuHIUIBI PabOTHI co cnenuduranusamu. PazpaboTka crienudukanumn
K accolMaTuBHOMY uepTexy. CrnenuanbHble BO3MOXXHOCTH peJakTopa crerudukanuit
KOMIIAC- 3D. IIpaktuka. Pa3paboTtka crneuudukanmuu K cOOpOYHOMY UEPTEKY
penykropa. PazpaboTka cnerudukanuy s TpeXMepHOi cOOpKH peayKTopa.

Tema 2. Co3znanue Mojie 1l COOPOYHOI0 YepTesKa CBAPHOI0 COeTMHEHUsI

IIpakTuka. Coznanue cOOPOYHOro yepTexa CBapHOro coenuHeHHs uzaenus Omopa u

ero coopka.
Tema 3. Coopka. boJiToBoe coeimHeHne
IIpakTuka. BemonHuts cOOpKYy OOJATOBOro coeAuHeHHsl ¢ pe3pboir M20 meronom

CBEPXY-BHHU3.

Tema 4. Pe3b00Bble COeTHHEHMS eTAIEH

IIpakTuka. BeimosHenne cOOpOYHOT0 YepTexka pe3bO00BOr0 COSAMHEHHUS U €TO

coopka. Tema 5. Cnunnep. Coopka

IIpakTuka. Co3gaHue yepTexel Kopryca, YETBIPEX MOIIIMITHUKOB, JABYX KpBIIIEK,

conmeeHHe Me>1<)1y HUMMUA. BI)IHOJ'IHGHI/Ie C60pKI/I CHI/IHHepa.

Tema 6. IlpoekT «Co3n1aHue MoaeJad COOPOUHOr0 YepTeKa 1mo
Bb100pY» IIpakTnka. Co3nanue uepTexeil neraneil, BRIMOJIHEHNE
COOpPKH MOJIEITH.

VII. Kommnac 3D annmanusa
Temal. Auumanus cOOPKHU NPUMHUTHBHOIQ ABUTaTeIsI
Teopusi. bubnmuorexka anumanuu. Mmutanus IBUXKEHHS MEXaHHU3MOB, YCTPOMCTB U

npubopos, cmozaenrpoBaHHbix B cucreMe KOMITAC-3D. MmMutupoBaHue mpoieccoB
cOOpKU-pa300pKU U3ACTUH.

Co3naHue BUACOPOIUKOB, 1JIsSI MPE3CHTAIUH.

IIpakTuka. Co3qanue aHUMaIU COOPKH MPOCTEHIIIETO MEXaHU3MA.

Tema 2. AHUMaNMsA COOPKH KPUBOUINIIA




Ipakruka. Ucnonp3ys 6MOIMOTEKY aHUMAITUH CO3/1aTh COOPKY KPUBOILIUIIA.
Tema 3. COopka U aHMMAaLUs JOMKpATa
Ipakruka. Ucnons3ys 6MOIMOTEKy aHMMAIIUHU CO3AaTh COOPKY TOMKpaTa.

Tema 4. Co3ziaHne aHUMALMHU KYJIA4YKa € TOJKATEJeM
Ipakruka. Ucnonp3ys 6MOIMOTEKY aHUMAIUH CO31aTh COOPKY LIETHON TIepeIavH.

Tema 5. IIpoekT «Co31aHNe AHUMAIIUM MeXaHN3MAa 10 BeIoopy» IlpakTuka.
Co3manne depTexed Jerajieil, BBIIOJHEHHE COOpPKM MOJIETH, CO3JaHue
aHUMalUH.

VIII. 3D nmeuyarhb

Tema 1. Beenenne. Cdepol npuvenenus 3P-neyaru
Teopus. loctynHocts 3D nedyatu B apXUTEKType, CTPOUTEIBCTBE, MEIKOCEPUIHHOM

MIPOU3BOJICTBE, MEANIIMHE, 00pa30BaHUH, FOBEITUPHOM JEJie, TOTUTpayu, U3rOTOBICHUN
peKIaMHON U CyBeHUpHOU npoaykuuu. OcHoBHBIE cepbl npuMeHeHus 3D nevaru B
HAaIlW JTHU.

Tema 2. Tunsl npunTepos. Texnonornu 3P-neyarn.

Teopus. IlpuHUMIIB, BO3MOXKHOCTH, pacxoaHble MaTepuanbl. Crepeonurorpadus
(Stereo Lithography

Apparatus, SLA). BeibopouHoe J1azepHoe ClieKaHue

(SelectiveLaserSintering, SLS). MeTtoa MHOTOCTpYHHOTO MOAECIMPOBAHUS

(Multi Jet Modeling, MJM) IIpakTuka. IIpaBka mogenu.

Tema 3. HacTpoiika Blender n exuauusl nsmepenus. [llapamerp Scale.

Teopus. PacnionoxxeHne OKOH, MEPEKIOUEHUE U KaK COXPAHEHUE €IMHUIl U3MEpPEHUS.
Hacrpoiiku mpoekTa u mosib30BaTeIbCKUE HACTPOUKHU. 3HaueHue Screen isl mapaMmerpa
Scale.

IIpakruka. [IpaBka Mmozenu.

Tema 4. OcHoBHas1 npoBepka Moaeau (non-manifold).

Teopus. Hemanudonanas (He 3akpbITas/He repmeTnyHas) reomerpus 3D oobvekra. Non-
manifold- reomerpus.

IIpakruka. [IpaBka Moxenu.

Tema S. IIpoBepku solid u bad contiguosedges. Camonepeceuenue (Intersections).
Teopus. [Ipsimoit umnopt naHHbIX. TUmbl (haitnoB, OTKpbIBa€MbIe HAMPSAMYIO B
SolidEdge. Ummopt (aiinos u3z cropoaaux CAD-crucTeM ¢ MOMOIIBI0 TPOMEKYTOUHBIX
¢dopmaroB. CamonepeceueH st MOJIUTOHOB.

IIpakruka. [IpaBka mozenu.

Tema 6. I1noxue rpanu u pedpa (Degenerate). Mckaxennbie rpanu (Distorted)
Teopus. IlpoBepka Ha mnpurogHocts 3D Mopeneld K MedaTH, HCIOIb3YS
¢byHKIMOHATBHOCTH Nporpammsl 3D Komrac.

IIpakruka. [IpaBka Mmoxenu.

Tema 7. Toammnua (Thikness). Octpblie pedpa (Edgesharp).

Teopusa. Momudukatop EdgeSplit, OctpslE pebpa (FlatShading), 3aramanssiii yron
(SplitAngle), octpeie (MarkSharp). Crmaxennsie péObpa (Smooth), octpeie (Flat).
Pexxumpr: EdgeAngle u SharpEdges IIpakTuka. [IpaBka moaemnu.

Tema 8. Ceec (Overhang). ABTomMaTHYecKoe MCIIPpABJICHHE.




Teopusi. brictpoe aBromaruyeckoe wuctpasinenue STL ¢aiioB mist 3D-newaru.
3arpy3ka STL ¢aiina u ero npeaBapuTeIbHBIA aHATN3. DKCIIOPT UCIPABICHHOTO HOBOTO
¢aiina STL. Csec (Overhang).

IIpakruka. [IpaBka Mmoxenu.

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

Teopus. Ileyate ToOuHOM MoOjenu. Ycaaka U AUAMETP SKCTPY3MM pACILIaBa, ITAAMETP

AKCTpYy3uU. 3anojiHenue aetanu npu 3D nevaru.

[paxkrTuka. [IpaBka mozaenu.

Tema 10. DxkcnopTt mojedeii. [lBeTHas mojaeb (vertexcolor).

Teopusi. Paszpemenne (¢aitma. Pacmmpennsiii  crnucok  ¢GopMaToB, KOTOpHIE
aBromatuyecku skcnoprupytorcs B STL: STP, STEP, OFF, OBJ, PLY wu
Henocpencreenno STL. Kapra Vertex Color.

IIpakruka. [IpaBka Mmoxenu

Tema 11. MoaeJb ¢ TeKcTYpoii (texturepaint). Mogenab ¢ BHeIIHeH TEKCTYPOH
Teopusi. Dxciopt Mozeneil ¢ npaBuwibHbIME radbaputamu B opmar .STL, a taxxe B
¢dopmatr VRML c Tekcrypamu.

IIpakTuka. [IpaBka monenu.

Tema 12. 3anexanue Tekcryp (bake). O030p Mmojeei.

Teopusi. Bosmoxxnoctu 3anekanus KapT (aydpdy3HbIX HOpmamneil, OTpaxeHHi,
3aT€HEHUH U T.J.) B TEKCTYPY C OJTHOM MOJAENHU Ha IPYTYIO.

IIpakruka. [IpaBka Moxenu.

Tema 13. @akTOpLI, BAUAIOLINE HA TOYHOCTD.

Teopusi. TOYHOCTH MO3UITMOHUPOBAHUSI, pPa3peIIAOIIAsl CIOCOOHOCTh, TEMIlepaTypa
coruIa, TeMIiepaTypa CToJia, KaTuOpoBKa.

IIpakruka. [IpaBka Mmoxenu.

Tema 14. Ilpoext «lleyarh, Mogenu 1o
BbIOOpY» IIpakTHka. BIOOp U3 BBIMOIHEHHBIX
MOJIENIEN B TEYEHHE IO/,

IX. 3D-cxkaHupoBanue

Tema 1. Yto Takoe 3D ckaHep ¥ Kak oH paboraer? Mcropus
nosijenns Teopusi. Vicropus. [punnun padots 3D ckanepa.
beckonTakthble 3D ckanepsl. Tema 2. MeToabl TPEXMEPHOIO
CKAHMPOBAHMS.

Teopusi. KontakTHas (KOHTaKTUPYET C 00BEKTOM), OECKOHTaKTHASI.

IMpakTuka. CKaHUPOBAHUE MOJEIIH.
Tema 3. TexHOJOrHM TPEXMEPHOI0 CKAHNPOBAHUS.
Teopusi. Texnonornu 3D ckanupoBaHus. AKTUBHBIA IPUHLINI U3TyueHus. [laccuBHbIN

MIPUHIINI U3ITy4eHus. Y CTPOMCTBO U MPpUHIUN paboTel 3D ckaHepa 1o cucteme
OECKOHTAaKTHOTO TACCUBHOT'O CKAHUPOBAHMSI.

IIpakTuka. CkaHMPOBaHUE MOJEIIH.

Tema 4. IlporpammHoe odecnieuenue st 3D ckanepa. O030p 3D-ckaHepa
Sense. Teopus. [10 3D systems Sense. OcobernHoctu 1 napametpsl 3D-
ckanepa SENSE. [Tanens nHCTpyMEHTOB CKaHUpOBaHUs (Scan).




IIpakTnka. CkaHupOBaHUE MOJIEIIH.

Tema 5. O6padoTka dajiijia nocjie CKAHNPOBAHMS.

Teopus. IucTpyMeHTHI perakTupoBanus. HacTpolku pelakTUpOBaHuUs.

IIpakTnka. CkaHupOBaHUE MOJIEIH.

Tema 6. IIpoekT «CkanupoBaHyue 00LeKTa 10 BLIOOPY H 00padoTKka daiiiay

IIpakTuka. BeiOop U3 BBINOIHEHHBIX MOJIEEN B TEUEHHUE IO/a.

KanenaapHo-remaTu4eCKHi IJIAH

Bcero |Ilnanupyemas | @akTuyeckas
Ne HaumeHoBaHue pa3iesioB M TeM
4acoB aara aara
I |BBegenne. Texuuka 6e3onacHocTH 1
II HNurtepdeiic  cucrempr  KOMITIAC-3D. 4
Onepanun NOCTPOEHUsI U peJAKTHPOBAHUS
| WuTepodeiic CUCTEMbI KOMIIAC-3D. )
[TocTpoenne reoMeTpuueCcKux 0OOHEKTOB
2 | PenaktupoBanune 8 KOMITAC-3D 2
III |Co3nanue yepTexei 8
Odopmnenne ueptexxeid mo ECKJl B Kommac
1 3D. IloaroroBka 3D Monaenu U YEPTEKHOTO 2
JUCTA.
) BcraBka BWJOB Ha  YEPTEXKHBIM  JIKCT, )
MIPOU3BOJIbHBIE BU/IbI
3 |JIuHuwm, pa3pesbl U CEYECHHUS 2
4 | BcraBka pazmepoB 2
IV | TpexmepHoe Moje/inpoBaHue 32
1 | YnpaBnenue okHOM J[epeBO MOCTPOCHMUS 2
IToctpoenue TPEXMEPHOI MOJIENH
2 |OpsAMOYrojbHUKA U OKpyXHOCTH. Co3naHue 2
BHUHTA U OTBEPCTHS
Onepauuu  (BblAABIMBaHUE, BpalIeHUE,
;5 |KMHEMATHYeCKad ONepauus, Onepauus 1o
cedeHusM). MojenupoBaHue Tejla BpalleHUs
Ha mpuMepe Baja 4
Onepauuu  (BbIaBIMBaHUE,  BpallleHUE,
4 |KMHEMaTudecKas ollepaunus, oIepanus Io 4
ceuenusiM). Coznaem 3D moznens Kopmyc
Onepanu  (BbIJABIMBaHUE,  BpAIIEHUE,
5 |KuHeMaTH4yecKas oOlepalus, Omnepauus 1o 4
ceuenusim). Cozmaem 3D mozens IlIkuB
Onepauuu  (BbLAABIMBAaHUE,  BpalleHHE,
 |KMHEMaTHMeCKad —onepauus, Onepalus 1o 4
ceuenusM). [Ipoctoe moaenupoBanue 6onra B
Kommac 3D
Onepanuu (BbIIABIIMIBaHUE, BpAILLICHHE,
7 |KMHEMaTh4yecKas omepauus, Oorepauus 1o 4
ceueHusiM). Co3gaHue TBEPAOTEIBHON eTanu




Cozmanne 3D wmogmenu. Ceuenne. Co3manue
ceuenns g 3D Bana




[1/p: «IIpaBka Mmogenn»

CucreMa OLleHKH M KPUTEPUH Pe3yJbTATHBHOCTH OCBOCHHS MPOrpaMMbl

Pe3ynbTar BHIMOTHEHHWS TMPOBEPOYHBIX pPA0OT, TEKYmIUX paboT M 3a4eTHBIX
MPOCKTHBIX 33/IaHUH OIEHUBAETCS 10 S-0aJIITEHOM IIKaJe:

1 - paboTa HEe BHITOJIHSIACE;,

2 m10Xo - paboTa BBINONHEHAa HE TMOJIHOCTBIO, C OONBIIMMU HEAOYETAMH,
TEOPETUUECKUI MaTepHall He OCBOEH;

3  yAOBJIETBOPUTEIHHO - paboTa BBIMOJHEHA HE TMOJHOCTHIO, C HEIOYETaMH,
TEOPETHUYECKUN MaTepHal OCBOEH YaCTHYHO;

4 xopomo -pa0oTa BBHIMOJHEHA TMOJHOCTHIO, C HEOONBIIUMH HEIOUYETaMH,
TEOPETUUECKUI MaTepHuall IPaKTUUECKH OCBOCH;



5 omm4HO - paboTa BHINOJHEHA B TOJTHOM COOTBETCTBHHU C 00pa3LOM B yKa3aHHOE
BpEMSL.

HToroBeiii cyMMapHBbIii 0aul yqaierocsi CKI1aabBaeTcsl U3 0aIoB:

» 3a BBINOJIHEHHE TEKYIIUX padoT,

> 32 BBINOJIHCHUE 3aYCTHBIX ITPOCKTHBIX 3aaHUM.

HroroBas oueHka ywamerocs no IIporpamme (% OT MakcUMallbHO BO3MOKHOTO
UTOTOBOTO 0ajia) OTpaXKaeT pe3ysbTaThl yueOHOUM paboThl B TE€UEHHE BCErO roja:

100-70% - BbICOKMI YpOBEHb OCBOEHUS IIPOIPAMMBI

69-50% - cpenHuii ypoBEHb OCBOEHUS IPOTPaMMBbl

49-30%- HU3KHUi1 ypOBEHb OCBOCHHMS IIPOIPAMMBI
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