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1. OBIIASA XAPAKTEPUCTUKA ITPOTPAMMBI

1.1 IMosicauTenbHasn 3anucka: J{OMONHATENbHAs MPOGECCHOHATBHAS TIPOrpaMMa TIOBHIIIe-
HHS KBaJM(HKALMK HANpaBleHa Ha COBEPIICHCTBOBAHWE W (WMJIM) MOJyYeHHE HOBOM KOMIICTCHIIHH,
HEOOXOIMMOM 1Isl IPOQECCHOHATBHOM NeATETBHOCTH, U (WIIH) IOBBILEHHE MPOGECCHOHATEHOTO YPOB-
Hf B paMKax HMEIOLIEHCst KB pUKaliu, 10 KoMIeTeHIH « mkenepHsblit ausaiin CAD» B MOXKET pe-
AJIM30BBIBATHCS C HCIOJIB30BAaHUEM JMCTAaHIIMOHHBIX 00pazoBaTeabHBIX TexHOorni JJOT.
1.2. KantndpukannoHHast XapaKTePHCTHKA

B pesynbTrare u3ydeHHs QUCIUILUIHHBI CIIYIIATEND I0JDKEH YMETh:

- HCIOJIE30BaTh CTAHIAPTHBIC U3/ICNMs ¥ 0003HAYEHHUS U TI0TIB30BaThCS OHOIMOTEKOM CTaHIapT-
HBIX U3ICITHH;

- MCIIOJIB30BATh U NPABUJIBHO HHTEPIPETHPOBATh TEXHUYECKYIO TEPMHHOJIOTHIO U 0003HAYEHHUS
B YepPTEXKaX, IOATOTOBIEHHBIX ¢ ToMoIsio CAIIP;

- COXpaHATh paboTy (Ghaiiibl) IS JaTbHERIIEr0 UCII0Ib30BaHNS

- IPaBUIIBHO BBIOMPATH U3 SKPAHHOTO MEHIO NAaKEeThl JAHHBIX JUIS YEPUEHHS UM rpadudecKue
OKBUBAJICHTHI,

- TI0JIb30BAThCS MPUHTEpaMH (BKJIrodast 3D-nipuHTEpEI);

- Ha3HA4YaTh XapaKTEPUCTHKH KOHKPETHBIM MaTepraiaM (TIOTHOCTE);

- CO311aBaTh COOPKH U3 AeTalled TPEXMEPHBIX MOJIEIEH;

- Co3/1aBaTh COOPKHM KOHCTPYKIHIA (COOPOYHBIE €IHHHUIIE);

- CO3/1aBaTh aHMMAIKIO, YTOOBI JEMOHCTPHPOBATH, KaK pabOTAIOT UM COOMPAIOTCS OTICTbHEIE
JeTaly;

- IPUMEHSATH CBOUCTBA MAaTE€PHAJIOB B3AThIE U3 HHGOPMAIIUH C HCXOIHOTO YePTExKa;

- co31aBath (OTOPEATHCTHYHBIE H300PaXKEHHS ACTAIH MM KOHCTPYKIIUH;

- IPUMEHATH CTAHJAPTHI HA YCIIOBHBIE Pa3MEPEI M IOMYCKH U Ha TEOMETPUUECKHE Pa3sMEPEI U J10-
ITyCKH, COOTBETCTBYomMe ctanaapty ECKJI;

- HCIIOJI30BATh PyKOBOJCTBA, TAOJIHIIBI, IEPEYHH CTAHAAPTOB M KATAJIOTOB HA MPOIYKIHIO;

- IPOCTABJIATH MTO3UIIMH U COCTABIISTE CIICIH(HKALINH;

- co3aaBarh dyepTexu 2D.

B pesynprare ocBoe€HMS POrpaMMBI CIIyIIATENh TODKEH 3HATD:

- CYIIECTBYIOIIHE IPU3HAHHBIC U IPUMEHSEMBIE B IIPOMBIIIITEHHOCTH cTaHaapThl ECKJT;

- 00IIepH3HaHHbIE HH(HOPMAIOHHO-BBIYHCITHTE/BHBIE CHCTEMBI U CTIEIHATBHEIE TPODECCHO-
HajpHbIE IporpamMbl CAIIP;

- IPaBUJIa B 00JIACTH TEXHUKH OE30ITaCHOCTH W HOPM OXPaHHI TPy1a Ha paboueM MecTe.

- nepudepuiinble ycrpoifcTsa, mpumersemsle B CAITP;

- rpad)OTIOCTPOUTENH U TIPUHTEPEI (BKIt04ast 3D-TpHHTEpEHI);

- HACTPOHKHM I1apaMeTPOB KOMITBIOTepHOM mporpammel CAITP;

- IPUHIUIIE] pa3paboTKH YepTexKeit;

- KaK UCTI0/Ib30BaTk CBET, CIICHBI U TpadapeThl, YTOOBI IPOU3BECTH TOHHPOBAHHBIE H306PaXKe-
HHA QoTorpaduit;

- KaK pa3zpaboTaTh uepTexu 1o cranaapty ECKJI.

1.3. ®opma o0yuenus: 0UHO-3209HaS.
1.4. Pexxum 3ansiTuii: 16 gacos.



MpununcrepctBo 06pa3oBanus [leHzeHcKkoit obmacTu

['ocynapcTBeHHOE aBTOHOMHOE IIPOdecCHOHATBHOE 00pa30BaTeIbHOE YUpEKICHUE
ITen3enckoii obmactu

PABOYMI YUEBHBIN IJIAH

JonosHuTebHAsi NpodeccHOHATbHASI POrpaMMa
HNOBLIIIEHHS KBAJTH(HUKALHH
«Hcnonn3oBanue TexHooruii 3D moxeanposanus B CAIIP»

Kareropus caymareneii: mina, MeoIie WK MOy YarOIIHe cpeaHee MPohecCHOHATBHOE 1
(nnm) BhIcIIee 0Opa3oBaHMeE.
TpynoemkocTh 00ydenus: 16 yacos.
Cpoxk o0yuenus: 2 Heneny.
®opma 00ydeHHsI: OUHO-3a09HAas.

n/n

HaumenoBanue
yueGHBIX
JHCUHIIHH

DopMbl aTTECTALIHH

YueGHas HAarpy3Ka ciymiaTeJieii, uac.

JK3aMeH 3ayer KonTposinb-

Has paboTa

Makcu-
MajbHasi

CamocTosTe/b-

Oo6s3aTeIbHas

Hasi paGoTa Bcero

B TOM YHCJIe

TeopeTH4eckoe | JiaGopaTopHbie
o0y4yeHune H NpaKTHYe-
CKHe

3aHATHSA

Paznen 1.
Co3ganue 3D-
Mozaesei nerajei u
cOOPOYHBIX eTHHHIT

3a4yer

1 4

Paznen 2.
IMapamerpu3auus,
CO31aHHE CI0KHBIX
00bEeKTOB

3a4yer

Pa3pen 3.

OcHoBBI co31aHUS
doTopeasncTHUHOrO
H300pakeHus,
yepTexe H
AHHMaLHH

3ayer

B hopme
KBAJTH(PHKALHOHHOTO
3K3aMeHa

HtoroBas aTrecraunus

Hroro

18

16

CorJacoBaHo:

3amecTuTens TUpeKTOpa o paGoTe ¢ COIl. MapTHEPAMH

IpencenaTens MUKIOBOM METOIHUECKOM KOMHCCHH

:% W H. llInnosa
ﬁ é’ﬂ/g HA. Bobposa




2. JAucnuniuHapHoe cofepKaHHe MPOrpaMMbl

2.1 TemaTH4eckHii IVIaH JONOTHATEILHOI MPo¢ecCHOHATBLHON NPOrpaMMBbl
MOBBIIIEHUS KBAJIHPHUKALHH
«HMcnoab3oBanne Texnosoruii 3D monenupoBanusi B CAITP»

Ne
n/m

HaumeHnoBaHue pa3aeJjioB U TeEM

MakcumaabHas y4ue6-
Hasi Harpy3Ka cJyLia-
TeJs, Yac.

KosimyecTBO ayIUTOPHBIX 4acoB

Jlekuuu

IIpakTHyeckue
3aHSATHS

JlaGopaTopHbie
3aHATHUSA

Camocrosi-
TeJIbHas pa-
oota

Pasgen 1. OcHoBBI paGoThI B
CAIIP. Co3nanue 3D-moneJteii ne-
Tajeil U cG0POYHBIX eIHHHI

Tema 1.1. Co3naHue 3JIEKTPOHHBIX
mozneJieii aerasei B CAITP

10

Co3nanue Mozeliel feraieii B CUCTe-
Me «Kommac 3D»

11

IIpakTnyeckasi pa6ora Ne 1
Co3znanme 3D MOIEIH ILUIOCKOI eTa-
fj07s

12

IIpakTuyeckast padora Ne 2
Cosnanne 3D Mozenu Tena Bpatie-
HUS

14

IIpakTH4Yeckas paGoTa Ne 3
Cosnanue 3D moaenu JUCTOBOTO
Tejia

15

Tema 1.2. Co3gaHue 3JIeKTPOHHBIX
MozeJieli CO00pOYHBIX eIHHHIT

17

IlpakTnyeckasi pa6ota Ne 4
Cosnanue Monenn cOOPKH U CIIELH-
¢buxamun

19

Pazpnen 2. [TapameTpusaumusi, co3aa-
HHE CJIOKHBIX 00bLEKTOB

20

Tema 2.1 [TapameTpu3anus

0,5

21

OcHoBbl napaMeTpusarmu. UHCTpY-
MEHTHI IIPOEKTHPOBAHUA BaJIOB, 3y0-
YaThIX 3aLCTUICHUH, NITHLEBBIX CO-
€IIMHEHUN U Ipyrue

0,5

22

Tema 2.2. Bubauorexu B
KOMIIAC -3 D

24

IIpakTHyeckasi pa6ota Ne 5
Co3paHue MOZEH OETaH C HCIIOJIb-
30BaHueM Oubnuotekn B KOMIIAC -
3:D)

26

Tema 2.3. leTajid U3 JIMCTOBOIO
MaTepHaJia H IIACTHKA

0,5

27

WHCTpyMEHTB MeTaJUIOKOHCTPYKIIHiA
U [eTajleif U3 JIMCTOBOIO MaTepuaia.
Co3znaHue >7eKTPOHHBIX MOJIENEH 1e-
TaJle U3 IIaCTHKa

0,5

28

Pasgesn 3. OcHoBBI co3nanus ¢oTo-
PeaTMCTHYHOI0 H300pakeHusl, Yyep-
TEXKEH U aHUMaIUH

29

Tema 3.1 Ilopsizok co3naHus yep-




TeKa JeTaaH M0 MOJeH

30 |IIpakTHyeckasi pabota Ne 6 2
Co3znanue accoMaTUBHBIX YepTEeKei

31 Tema 3.2 IIpe3eHTauHOHHAas rpa- 3 1 2
puxa

32 IIpakTH4Yeckas paGoTa Ne 7 1
Coznanue hOTOpEATUCTUYHBIX H3006-
paKeHUI

33 IIpakTHyeckasi pa6ota Ne 8 1
Co3znaHue aHUMAIUH COOPKH

36 |HrToroBas arrecTauus 2 4

38 |Hroro: 18 16 12

2.2. PaGoyas nporpamMma J0NOJHHTEJbHOI Npo¢)ecCHOHAIBLHOI NPOrpaMMbl
noBbIIeHUs KBaJIHpukannu «Mcnoabp3oBanue TexHosoruii 3D MoaeupoBaHus B
CAIIP»

Pazpen 1. Ocnosbl paboter B CATIP. Co3nanne 3D-monesneii qetasieii 1 c60pOYHBIX eIHHHAL

Tema 1.1. Co3nanne amexTpoHHBIX Moaenel netaneii B CAITP

Cosnanme 3D mMozenu onmepanusMy BBIIABIMBAHWS U BPANICHUs, KHHEMATHIECKON Omeparueit,
omepamuel o ceueHusM. Onepanus «pedpo KECTKOCTH», ONEPalMs «3€PKaTbHBI MacCHB» B CHCTEME
«Kommnac 3D». Co3nanue Mozeneif WIOCKO# AeTany, TeTaid THIA Tela BPAIleHWs, IeTald, BKIIOUAk0-
it B ce6s GOpPMBI MHOTOTPAaHHBIX TEJ, MOIENIH 110 CEYEHMSM, MOIETH JHCTOBOTO Tena. Co3manue
0603Ha4YeHUs pe3bOBI. J[epeBO MOCTPOCHHS.

Tema 1.2. Coznanne 31MeKTPOHHBIX MOIETEH cOOPOUHBIX €IMHHUI

Hopsinox cosnanust cOopku m3nemus. AIrOpuT™ H06aBieHus netaneit B c6opky m3menus. Ipa-
BHJIa CO3/aHus 00BEKTOB crienudukanyy. Ilopsiaok coznanus daitnos cnemupukamuii. IlonxrodeHue
cOOPOYHOTO YepTexa i MO3MIHI IMHIHA-BEIHOCOK.

Paszgen 2. Ilapamerpusanus, co3aaHue CI0KHBIX 00bEKTOB

Tema 2.1 ITapameTtpuzarus

OcHOBBI mapameTpu3anuy. BHeceHHe U3MEHEHHH B KOHCTPYKITHIO.

Tema 2.2. bubmmorexu 8 KOMITIAC - 3 D

Cosnanme Mozenu netamu ¢ ucmob3oBaHueM 6uGiHoTexkn B KOMITIAC - 3 D. MHCTpYyMeHTHI
NPOCKTUPOBAHHS OONTOBBIX COCIWHEHWIA, BAIOB, 3yOUaThIX 3alEIUICHMI, IUTHIEBBIX COECNMHEHMH H
IpyTHE

Tema 2.3. [letanu n3 THCTOBOTO MaTepuaia M IJIacTHKA

VIHCTpYMEHTBI METAIIOKOHCTPYKITHIL M JeTaNell U3 THCTOBOTo MaTepuana. Co3aHHe 3eKTPOH-
HBIX MOJIENIEH NeTanel U3 MTacTHKa.

Pa3nen 3. OcHoBbI co3nanns GoTOpEATHCTHIHOIO H306PAKEHHSI, ePTeKel M AHUMALHH

Tema 3.1 Ilopstnok co3manust uepTexa JeTaIH MO MOIEITH

AccounatuBHble BUABL [IOpSIOK CO3MaHMS W yoaleHHs BHIOB. MacirtaGhL, @opmatsl. [lo-
CTPOCHUE pa3pe30B, ceueHH nerand. Co3maHne OPTOrOHAIBFHOTO YEPTEKa HA OCHOBE MOIEITH JIETAITH.
Ilpasra BemonHenns Haamuceil. OCHOBHbIE IPaBUJIA HAHECEHHS Pa3MepoOB HA uepTexax. Hanecerue
TlapaMeTpOB MEPOXOBATOCTH Ha YepTexke. I paduueckoe 0603HaUCHIE MaTepHATIOB Ha YEPTEXKE.

Tema 3.2 TIpesenranmonnas rpaguka

Cosznmanue doropeamucTrunbx n3o6paxkenuit. Co3IaHNe aHAMAIUH.




3. YCJOBUS PEAJIM3AIIAN JONMOJHUTEJBbHOM ITPOT'PAMMBI
3.1. KaapoBoe oGecrieyeHne 06pa3oBaTe/IbHOIO Mpolecca

TpeGoBanus k xBamHHUKALMK [IETaTOTHISCKUX KaIpOB, 00ECIEUHBAIOIIMX 00yIEHHE MO JOTIOJ-
HUTEBHOH 001e00pa3oBaTelbHOM MporpaMMe: HaIH4YHe BBICIIEr0 00pa3oBaHWs ¢ KBalM(puKalueit
((HpCHOI[aBaTCJ'IB CIICU. JTUCLTUIIIIUHY .

3.2. TpeGoBanusi K MHHHMAJbHOMY MaTepHAJILHO-TEXHHYECKOMY obecmede-

HHIO

Peanuzanus ocHOBHOM IMPOTrpaMMBI IPODECCHOHATBEHOTO 06y YeH s TpeOyeT HaTHuHs yIe6HO#H
Macrepckor «Muxenepnsiit nuzaita CADy.

ObopynoBanue yueOHOr0O KaOMHETA: SJIEKTPOHHBIN yUeOHHUK.

Texnuveckne cpencrTsa 0OydyeHHs: My IbTUMEAHEHAS 0CKa, pabodee MECTO 00yYaroIIErocs,
KOMIIBIOTED C 2 MOHUTOpam#, 3D mpuHTED.

3.3. UndopmannonHoe oGecrnieyeHne 00ydeHHUs
IlepeyeHb pekoMeHAyeMbIX Y4eOHBLIX M3JAHHIA, HNuTepHeT-pecypcoB, aomo.Ji-
HHTEJILHOH JINTEPaTyPbl

1. Bemnenonsckuit V.C., Texauueckoe gepuenne — M.: IOpaiir,2016

2. boreunmmkoBa A.Jl., Busnorpamosa WN.C., Bemummenomsckuit U.C., UepueHHE METOIUYECKOE
nocobue k yuebuuky — M.: ACT 2015

3. Muponosa P.C., Muporos B.I'.. C6opHuK 3a1a4 1o WHXeHEpHOU rpaduke.- M.: akagemus, 2012

4. Muponosa P.C., Muponos B.I'. UrxeHepHas rpaduka: M.: Axanemus,2011

‘5. Hewmuosa, T.W., Hazaposa, }O.B.; ITox pen. I'arapunoii JL.I'. Komnsrotrepras rpaduka u Web-
nusaiiH. [Ipaktukym: Yue6Hoe mocobue - M.: UT ®OPYM, HUI] MUH®PA-M, 2018.

6. Ilantioxun, I1.5., BexoB, A.B., Penunckas, A.B. KoMnsrotepHas rpaduka: YuebHOE mocodue.
B 2-x gactax. Yacts 1 - M.: U1 ®OPYM, HUI] UHOPA-M, 2017.

7. Asepun, B.H. Komneiotepras unxenepras rpaduka. — M.: Axagemus, 2018.

8. Bonbuiakos, B.II. VmxeHepHas M KommbioTepHas rpapuka. IIpaktukym. — CII6.: BXB-
IletepOypr, 2017.

9. http://graphics.sc.msu.su/courses/cg02b/

10. http://www.opengl.org u http://opengl.org.ru




4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUS ITPOI'PAM-
MbI

KoHTposIb U OlEeHKa pe3yIbTaToB OCBOSHHS MPOTPaMMBI OCYIIECTBISETCS IPENOAaBaTeNeM B
TIporecce MPOBEACHUS MPAKTHYECKUX 3aHATHH U rpadHyecKux paboT, TECTUPOBAHHUS, 4 TAKKe BBINIOJI-

HEHHUS 00yJaroUIMMUCS WHINBUIYATBHBIX 3a1aHHH.

Pe3yabTaTsl 00yuenus
(ocBOCHHBIEC YMEHHSI, YCBOEHHbIE 3HAHHS)

®opMbI B METOIbI KOHTPOJISI H OLIEHKH pe-
3yJIbTAaTOB 00y4eHHsI

Yvenns:

HCIOJIE30BAaTh  CTAaHAAPTHBIC U3JCTHS H
0003HAYCHHUS W IIOJIB30BATHCS OHOIHMOTEKOH
CTaHIAPTHBIX U3ACIIHI

Bremonrenne rpadpudeckux paboT, 3a4eT 1Mo
IIPaKTHYECKUM paboTam

HCIIOJIb30BaTh W MPABHIIBHO HHTEPIPETHPO-
BaTh TEXHUYECKYIO TEPMUHOJIOTHIO H 0003Ha-
YEHHUS B YEPTEKaX, MOATOTOBIICHHBIX C IIOMO-
mpi0 CAITP

3a4eT 1Mo NPakTHYECKUM paboTam

COXpaHATh paboTy ((haiiibl) IS DaapHENIe-
I'0 UCIIOJIb30BAHHUS

3a4eT Mo NpakTHYeCKuM paboTam

ITPpaBHUJIBHO BBI6I/IpaTB N3 DJ5KpPaHHOTO MCHIO
ITaKCThI JaHHBIX IJI YCPUCHUS HIIA rpa(pnqe-
CKHEC DKBHBAJICHTHI

Bemonnerne rpadudeckux paboT, 3a4eT 110
IPaKTHYECKUM paboTam

Ha3HAaYaTh XapaKTEPUCTUKA KOHKPETHBIM Ma-
TeprajaM (IIOTHOCTB)

Brmonaenne rpaguygeckux pabort, 3a4eT 1o
IpaKTHUECKUM paboTam

co3maBaTh COOPKH U3 JeTaliel TPEXMEPHBIX
MoJelei

Bemonaenne rpadpugeckux pabor, 3a4eT 110
IIPaKTUYECKUM paboTam

co3/1aBaTh COOPKHM KOHCTPYKIHI (cOOpOYHEIE
€IV HHIIBI)

Brmonnenue rpaguyueckux pabor, 3aUeT 1o
IIPaKTUYECKUM paboTam

IPUMEHSATh CBOHCTBA MATCPHAIIOB B3STHIE M3
MH(QOPMAILIUK C HCXOJHOTO YEPTEKA

BemosHenne rpadguyeckux pabor, 3a4eT 1o
IIPaKTUYECKUM paboTam

co31aBaTh (OTOPEATUCTHIHBIE H300paKEHHS
JETATH WM KOHCTPYKIMH

Brmmonaenue poropeanuctuaroro uzobpa-
XKEHHS, 3aUeT

IPUMEHSTE CTaHIApTHl Ha YC/IOBHBIE pa3Me-
PBI U JIOIYCKH M Ha T€OMETPHUYCCKUE pasMe-
PBI ¥ JIOIIyCKH, COOTBETCTBYIOIIHE CTAHAAPTY

ECKIT

Brmonnenune rpadpudeckux paboT, 3a4eT 1o
IIPaKTUYECKUM paboTam

UCIIOJIB30BATE  PYKOBOJCTBA,  TaOJIMILEL,
MIEPEYHH CTaHIAPTOB U KaTAIOTOB Ha MPOIYK-
ITHIO

Brmonsenne n3obpaxeHuit, 3a4eT 110 mpax-
THYECKUM paboTam

IIPOCTaBJIATh MO3ULIUHA U COCTABJIITH CIICIH-
HKalluu

Brmonnerne rpadpudeckux paboT, 3a4eT 1o
IPaKTUYECKUM paboTam

co3aaBaTh "YepTexu 2D

Bemonnerne rpadpudeckux paboT, 3aUeT 1o
IPaKTHYECKUM paboTam

3uanus:

CYIIECTBYIOIINE IPU3HAHHBIC U TIPUMEHSIE-
MBIC B TPOMBINUIEHHOCTH cTaHaapThl ECKJ]

Y CTHBII onpoc, TECTHPOBAHHE
3a4€T 10 IPAKTUYECKHM paboTam

o0menpu3HaHHbe HHHOPMALMOHHO-BBIYHC-
JIUTEJILHBIE CUCTEMBI U CIICIMAJIbHBIE TIPO-

VY CTHBIH OIIPOC, TECTHPOBAHHUE
3a4€T 110 IPAKTHYECKHM paboTam




€CCHOHaIbHEIE TporpaMMel CATTP

IIpaBHUJIa B 00JIACTH TEXHUKH O€30TaCHOCTH H
HOPM OXpaHbl Tpya Ha pabodeM MecTe

YCTHBIH 0OIpoc, TeCTHPOBaHHUE
3a4€T M0 MPAaKTHYECKUM paboTam

nepuepHitHbIe YCTPOHCTBRA, IPUMEHSIEMBIE B
CAIIP

YCTHBIH 0oIpoc, TeCTHPOBaHHE
3a4€T 10 NPAaKTHYECKHM paboTam

rpadOrOCTPOUTENH U IPHHTEPHI (BKIIIOYAs
3D-npuHTEpH)

YCTHEIH oIpoc, TecTHpoBaHUE
3a4€T 110 NIPaKTHYECKHM paboTaM

HaCTPOHKH [apaMETPOB KOMITBFOTEPHOMH IPo-
rpamMMbl CATIP

YCTHBIH OTIPOC, TECTHPOBAHHE
3a4eT 10 MPAaKTHYECKUM paboTam

NPHHIHIIBI Pa3pabOTKH YepTexeit

YCTHBIH onpoc, TecTHpoBaHHe
3aYeT 10 IPaKTHIECKUM paboTam

KaK UCTIONIb30BATh CBET, CIICHBI U TpadapeTsl,
YTOOBI IPOM3BECTH TOHUPOBAHHEIE u300pa-

Y CTHBIH OIPOC, TECTUPOBaHHUE
3aYeT IO IIPAKTUIECKUM paboTam

XeHus potorpaduii
KaKk pa3paboTaTe 4YEPTEXM 10 CTAHZAPTY | Y CTHBIH OIIPOC, TECTHPOBAHHE
ECK]J] 3a4€T M0 MPAaKTUYECKUM paboTam

Wrtoropas arrecranus mpoBOguTCS B (opme KBaTHDUKAMOHHOTO 3K3aMeHa.
baier 3a BemoTHERHe 3aaHmit 5K3aMeHa BEICTABISIOTCS B COOTBETCTRHI CO CXEMOU HaumclIe-
HHs 0aJUIOB, YKa3aHHOM B TabuILe.

Makcu-
MAaJIbHO BO3-
Haumenosanne
Conep:xanue pasgena MOKHOE KO-
pa3zena
JIHYECTBO
oaJi1oB, %
Opranusanus CrennanucT 10/DKEH 3HATh W TOHUMATH 2
paboter u T * 38KOHOZATEIILCTBO B 00JIACTH TEXHUKHU GE30MaCHOCTH

¥ HOPM OXpaHBI 3JI0POBBS;
* JIyHIINE IPAKTUKH CO CTIENHATBHBIMH MEPAMH Ge30MacHOCTH
TIpH paboTe Ha aBTOMATH3HPOBAHHBIX PabOYMX MECTAX C HC-
MOJIb30BaHUEM BHIEO JUCIIIIEEB U

Ipyroro o60pya0BaHus;

* PETNIaMEHTHPYOIIHE TOKYMEHTSI 110 9KCILTyaTALHH
AIIEKTPOOOOPY TOBAHHUSI

* IOIIYCKH T10 JJIEKTPOOE30MaCHOCTH;

* IPUHIMIIBI GEPEKITUBOTO TPOU3BOICTBA,

* INTAHUPOBaHKe pabovero BpeMeHH.

- CienmammcT I0/KeH yMeTh:

* COOJIIONIATh TIpaBHJIa B 06IACTH TEXHUKH GE30MAaCHOCTH U
HOpM OXpaHBI Tpyaa Ha pabodem MecTe;

* 3CKTHBHO MIAHMPOBATH MPOLECC IPOU3BOACTBA IS
Pe3yJIbTATUBHOM pa3spaboTKH paboyero mporuecca.
CrienmasmeT 10KeH 3HATh W TOHAMATD: 5
* TCXHHHCCKYIO TEPMHHOJIOTHIO H YCIIOBHBIE 0003HAUCHHUSL;

* CHUII®1, OCThI pasnuuHbIxX oTpacieii TIPOMBIIITIEHHOCTH.
CrienanucT 10/0KeH yMeTh:

* IPOBOZMTH PabOTy, KOTOPAst TIOJTHOCTBIO OTBEYAET CTPOTHM
TpeOOBAHUAM CTAHAAPTOB IO TOYHOCTH IPOEKTUPOBAHHS U
NPCACTABICHUS KOHCTPYKIHH MOTEHIUAIBHBIM OJIb30BaTE-

Hopwmarusnas u
COIIPOBOAUTEIBHAS
JTOKyMEHTalUs




JISIM;;

* MHUIIMATHBHO MOIEP)XKUBATh IPOdeCcCHOHATbHBIC YMEHUSI |
3HAHMS M U3y4aTh HOBBIE TEXHOJIOTUH U TIPAKTHKH;

* HCITI0JIb30BaTh U IIPABUIIBHO HHTEPIIPETHPOBATH TCXHUYE-
CKYIO TEPMHMHOJIOTHIO B 0003HaYEHHsI B YEPTEXKAX, IIOATOTOB-
JIeHHBIX ¢ rTomotsio CAIIP;

* UCTIOJIb30BaTh PYKOBOJCTBA, TA0IMIIbI, IEPEYHH CTAHIAPTOB
M KaTaJoroB Ha MPOIYKIIUH;

* MHTEPIPETUPOBATh TEXHUUYECKOE 3a/IaHUE B PEUICHHE.

KoncrpykTopckas
JIOKYMEHTaIHS

CrnenuaiucT JOJDKEH 3HATh W IOHHMATh:

* O0ImenpU3HaHHbIE AEHCTBYIONINE MEXIyHAPOIHBIE CTAHIap-
ToI (ISO);

* CYLIECTBYIOIINE IIPU3HAHHBIC U IPHMEHSEMBIE B TIPOMBIILII-
neHHocTH ctanaaptel ECKJI;

* MEXaHUYECKHE CUCTEMBI M UX TEXHUYECKHE BO3MOKHOCTH;

* IPUHLIUIIEI Pa3paboTKH YepTeKEN;

* yeptexu 10 cragaapram ECKJI (iu6o ISO) BmecTe ¢ moboi
[MHCEMEHHOW MHCTPYKITUEH;

* CTAQHIapTHI Ha YCIOBHBIE pa3Mephl M JOMYCKH U Ha FEOMET-
PHUYECKHE pa3MeEPhI U JOMYCKH,

cootBeTcTBYrOmMe cranaapty ECKJI (6o ISO).
Criennaiuct D0KeH YMETh:

* IPUMCHSTE IIPU3HAHHBIE MEXTyHapoaHbIe cTanaapTsl (ISO)
U IefcTByromue oTpaciessle cranaaptel ECKJI tam, rae
HEO0OXOIMMO;

* UCTIOJIB30BATh CTAHJAPTHBIE U3/IEIUS U 0003HAYEHHUS U T10JIb-
30BaThCs OMOIMOTEKON CTaHIAPTHBIX U3IEITHI;

* pa3pabaTkiBaTh SJIEKTPOHHBIE MOJEITH AeTae (COOpPOYHBIX
€IMHHIT), ONTUMHU3UPYS MOJICTHPOBAHHUE CIUIOMHBIX TET U3
3JIEMEHTAPHBIX OOBEKTOB;

* CO31aBaTh apaMETPHUECKUE TCKTPOHHBIE MOJIEIIH;

* CO3/1aBaTh COOPOYHBIE €AMHUIEI U3 ACTANCH TPEXMEPHBIX
MOIETIEH;

* TTOJTy4aTh IOCTYT K HHGOpManH u3 (GaifjioB TaHHEIX;

* coxpanATh 3D-Mozeu B pa3nuuHbIX hopMarax;

* co31aBaTh 3D aHHOTAIMHU B SIEKTPOHHBIX MOJEISAX,

BMeCTO 2D gepresxelt ¢ 0003HaYCHHEM 110 IE€HCTBYIOUIMM
TI'oCT;

* IPUMEHSATE IIPaBUIIa Pa3pabOTKK YEPTEIKEH ¥ UMEIOIIUN
nproputet crannapt ECKJI (6o [SO), perymupyrommuii nas-
HBIE TIPaBUJIa;

* IPUMEHSTh CTAHIaPTHI Ha YCJIOBHBIE Pa3MEPHI U JIOIYCKH
Ha TCOMETPUYECKUE pasMeEpPhI U AOITYyCKH, COOTBETCTBYIOLIHE
cranaapty ECKJI (siu6o ISO);

* HCIIOJIb30BaTh PYyKOBOJCTBA, TAOJIHIIBL, IEPEUHH CTaHAAPTOB
¥ KaTaJloroB Ha IIPOIYKIHIO (MaTepHaIbl);

* IPOCTABJISATE IIO3ULIMU U COCTABIIATH CIICIM(DUKAIIHN;

* co3maBaTh 4epTexu 2D;

* CO3/1aBaTh pa3BEPHYTHIH BUI AETAIN U3 JIUCTOBOTO MaTepHa-
1a

10,2

Kommyrukanms

Crnemuanuct JOJDKCH 3HAaTh U [IOHUMATh.
® B&XXHOCTB TOYHOTO U SICHOT'O IIPEACTABJIEHUS




IPOEKTHBIX PEIICHUH MOTEHIINAIBHBIM T10IH30BaATENSIM;

* KaK HMCIT0JIb30BaTh CBET, CIICHBI U TpadapeThl, YTOOBI IPOU3-
BECTH TOHUPOBAHHBIE H300pakeHus GpoTorpaduii
CrienuaTicT OIKEeH YMETh:

* IIpeiaraTh ¥ MPUMEHSTh HHHOBAlHOHHEIE TBOPYECKHE pe-
IIEHUS] TEXHUUECKUX ¥ KOHCTPYKTOPCKUX MPOOJIEM U HOBBIX
TpeOOBaHUH;

* TaBaTh HaTJSTHOE U YETKOE MpeACTaBICHHE O MPOAYKTE pH
JEMOHCTPAIMH €T0 3aKa34uKy;

* HaKJIaJbIBaTh Ha U300paeHusl rpaduuecKue mepeBoIHbIE
KapTUHKH, JIOTOTUIIBI B COOTBETCTBHUH C TpCGOBaHI/IHMH;

* PUMEHSTEH CBOMCTBA MaTEPUAIIOB, B3SIThIE U3 WHGOPMAITUHU C
UCXOIHOTO YepTexka;

* Ha3HAuaTh JCTaJIsIM IIBETa U TEKCTYPY;

* co31aBaTh HOTOPECATUCTUYHBIC H300PAKECHUS IETATH HITH
KOHCTPYKIIUH;

* HacTpauBaTh IIBETa, TeHH, HOH U YTIIBI CHEMKH TSI CO3TaHMS
U300paKeHMi;

* HCTIOJIB30BaTh YCTAHOBKH (DOTOKAMEPHI, YTOOKI JIyUIIIe Je-
MOHCTPHUPOBATh KOHCTPYKIIHIO;

* CO3/1aBaTh aHUMAIIHIO /ISl JEMOHCTPAIHH padOTHI HITH
nporecca cOOpku/pa3bopku yCTPOHCTBa.

MeHnemxMesT
¥ TBOPYECTBO

CriennaJiucT JOJDKEH 3HATh W TIOHUMATh:

* B&XXHOCTH BBICOKOTO YPOBHSI 3HaHHWH ¥ KOMIIETEHIIMH B 001a-
CTH HOBBIX Pa3BUBAIOIINXCS TEXHOJIOTHI;

* POJIb UHHOBAIIMOHHOTO TBOPYECKOTO MOIX0/a IIPH PEIICHUN
TEXHUYECKHUX MTPOCKTHBIX MPOOIeM;

CrenuanucT T0KEH YMETh:

* IIMPOKO IPUMEHSATH 3HAHUS B 00J1aCTH MPUKIIAIHOM MaTeMa-
THKH, GU3NKA U TEOMETPHH TIPH aBTOMATU3UPOBAHHOM TTPOEK-
TUPOBAHUU,

* UCIIOJIB30BAaTh TCOPETUUECKHUE U TTPUKIIAIHBIC 3HAHUS T10 Ma-
TeMaTukKe, QU3UKE U TEOMETPHUH;

* HHTEPIPETUPOBATh UCXOIHYIO0 HHHOPMAIIHUIO U TOYHO TIPHU-
MEHSTB €€ K U300paXeHUSIM, IPOU3BEACHHBIM KOMITBIOTEPOM;
* OCYUIGCTBIIATE TOAOOP U 3aHUMATHCS TTOMCKOM OITHMAILHO-
IO BapUaHTa KOHCTPYKIIHH;

* NIpeJUIaraTb M3MEHEHUH 10 10paboTKe KOHCTPYKITHH HITH €€
YITYUIICHHUS,

* 3aHMMAaThCs IOMCKOM ONTHMAJIBHOTO MaTepHasa JUIs
KOHCTPYKIIHH.

2,8

IIOu
IPOTPaMMHUPOBAHHE

CrenuamucT J0/HKEH 3HATh U TIOHHUMATh:

* pa3in4HOE Ha3HauyeHue u npumenerne CAIIP;

* obmenpu3HaHHble HH)OPMAIIMOHHO-BEIYHCTHTEILHEIE
CHCTEMBI U CIIeLHaTbHbIE TPOPECCHOHATBHBIE TPOTPAMMEI
CAIIP;

* KOMIIBIOTEPHBIE ONEPALIUOHHBIE CHCTEMBI, TO3BOJISIOLIHE
IPaBUJIEHO HCIIOIB30BaTh KOMITBIOTCPHBIC IPOTPAMMEI K
GbaiiTe! ¥ yIIpaBIIsTh UMH;

* OTPaHWYEHHUS B IPOrpaMMax sl TPOCKTHPOBAHHUS;

* (hopMaThl U pa3peIaroIne CoCOOHOCTH;

* comyrcrByromue nporpamMmmel CAE, CAM mist BRITIOTHEHHS




IIPOEKTOB;
* CIICIATIbHBIC TEXHUYECKHE ONIEPAIIMHU, KOTOPBIE HCTIOIB3Y€ET
CIICIHAIIMCT IIPH paboTe ¢ KOMITBIOTEPHOM TPOrpaMMOi IIs
IIPOEKTUPOBAHHS.

Crnennanuct D0KeH YMETh:

* IPOBOJTUTH HACTPOMKHM NTapaMETPOB KOMITBIOTEPHOIMA
nporpamMmer CAIIP;

* HaCTpaWBaTh OTE€PAIIHOHHBIE CHCTEMBI KOMITBIOTEPA, MPEIHA-
3HQUCHHBIC [UIS UCTIOJIb30BAHMUS M YIIPABJICHHS KOMITBIOTEPHEI-
MH IIporpaMmamu u Qaitnamu;

* HCII0JTb30BaTh O0IIeNpH3HaHHBIE HH()OPMAIMOHHO-BEIYHC-
JUTENIEHBIC CHCTEMBI M CTIEHATBHBIE TPO()ECCHOHAIBHBIE
IPOTPaMMBbI s IPOEKTHPOBAHUS, YTOOBI pa3pabaTeIBaTh U
HHTEPIPETHPOBATH IIPOEKTHI BBICOKOTO KA4eCTBa;

* HCIIOJIB30BaTh ONICPAMOHHYIO CUCTEMY KOMITBIOTEPA 1
CIICHUATTM3UPOBAHHBIE IPOTrPAMMBI, YTOOBI YMEIIO CO31aBaTh U
COXpaHATE (altiIbl ¥ YIPaBIATh UMM,

* IPaBUJILHO BEIOUPATH U3 SKPAHHOTO MEHIO MAKETHI TaHHBIX
TUTSL YCPYCHUS WK IpadQUIeCcKHe SKBUBAJIEHTHI;

* MICIIOJIB30BaTh Pa3IUYHBIE CIIOCOOBI TOTYUCHHUS JOCTYIIA K
HCIIOJIB30BAHHUIO TIPOTPAMMHBIX QYHKITHIM, TAKMX KaK MBIIIKA,
MEHIO WJIU TIaHETb HHCTPYMEHTOB;

* IPOBOJM T HACTPOUKY MapaMeTPOB KOMITBIOTEPHOM TIpo-
TpaMMBI;

* paboTaTh B MPOrpaMMHOM OOECTIEYEHHH 110 CO3MaHmI0 «G-
code» ¢aiina wist 3D-mevarH.

* COXpaHATh paboTy (Ghaiisl) 1T JaNTbHERIIErO HCITOMB30Ba-
HUS

HCO6X0)II’IMO OCYIIECTBUTH MEPEBOA MOJYUYEHHOI'O KOJIUYECTBA 6aJI0B B OLCHKH «OTJIMYHOY,
«XOpomIo», «yHOOBJICTBOPUTECIHHOY, «HCYOOBJICTBOPHUTCIIBHO. HepeBon OayioB B OLICHKY OCyIIec-
CTBJIACTCS B COOTBETCTBUHU C Ta6JIHHCI>'II

OrneHka «2» «3» «4y» «5»
KonngecTBo HabpaHHBIX GaIQB B paMKaX HTOTOBOM | 0 — 20— 40 — 70 —
aTTECTAllld K MAaKCUMAJIbHO BO3MOXHOMY, (B TIpO- 19,99% 39,99% 69,99% 100%
[IEHTAaxX)




