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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kacdenpa E2 TEXHOJIOT'US 1 ITIPOU3BOJICTBO APTUJIJIEPUMCKOI'O
BOOPY)XXEHUSA
AnekcanzapoB Anekcap CepreeByd, CTapilivii TIperojaBaresib

Kadeapa E2 TEXHOJIOT'S 1 ITIPOU3BOJICTBO APTUJIJIEPUMCKOI'O
BOOPYXEHUA
Kononos Kvpunn IBanoBUY, acCUCTeHT

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka

paboueii nporpammel E2 TEXHOJIOTUS U ITPOU3BOJCTBO APTWIJIEPUVICKOI'O
BOOPYJ)XEHUSA

3aBexytoimii Kadeapoii Misanos K.M., A.T.H., podo.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E2 TEXHOJIOT'US Y ITIPOM3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3apenyroruii Kadeapoit isanos K.M., 1.T.H., ipod.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMIIBIOTEPHOE ITPOEKTVPOBAHUME CIIEITVAJIBHOI'O THCTPYMEHTA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-14 — criocobHOCTh MO/IeIMPOBaTh U MCIO/Ib30BaTh W3BECTHBIE PEIeHHsT B HOBOM TIPUTIOKEHUM
TIPUMEHUTETbHO K TIPOEKTUPOBAHUIO, TIPOM3BO/CTBY, HCHBITAaHWSIM W JKCIUTyaTallud OOemnpuriacoB U
B3pbIBaTe/iell pa3/IMuyHOro TUMa U Ha3HAUeHUsI

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

OIIK-14

3HAHUA:
MeTO,E[bI MO e/IMPOBAaHWA NU3BECTHBIX pEH_IEHI/Iﬁ B oO/acTu IMMPOEKTUPOBAHWS, TIDOMU3BOACTBA, WUCIBLITaHUA

" SKCIUTyaTalluu GOEHPI/IHBCOB nu B3pI:IBaTeJIeﬁ Pa3/IMUYHOIO THUIlda U Ha3HAYEHUH. ;

YMeHUs:
MojienmMpoBaTh W BbIOMpAaTh W3BECTHbIE DEIIeHUS B HOBOM TPWIOKEHWUA TMPUMEHUTENBHO K

MPOEKTUPOBAHMIO, TIPOM3BO/CTBY, MCTBITAHUSAM M SKCIUTyaTalud OOerpuriacoB M B3pbIBaTesiell pa3jMuHOIO

THIIA U HA3HAYEHUS.;

HABbIKU:
ITpumenste CAD/CAM/CAE cuctemMbl BepxHero ypOBHSI IIDU IPOEKTUPOBaHUM, [POU3BOJCTBE,

HCIIBITaHUAM W 3KCITyaTallun 6OEHPI/IH8COB 141 B3prBaTEIIEI‘/JI Pa3/IMUHOI0O TUIlda 1 Ha3HAYE€HUA..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminaa KOMITBFIOTEPHOE ITPOEKTUPOBAHUME CITEITUAJIBHOI'O
MHCTPYMEHTA siBisieTcs JUCLUTUTUHOM 00s13aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl MOTOTOBKHU T10
HarpassieHut0 17.05.01 Boenpunachb! u 83pbigament.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOEKTUPOBAHUE KOHCTPYKIIMII M TEXHOJIOTMM WU3TOTOB/IEHUSA W3AEINUN
OTBETCTBEHHOI'O HA3HAUEHHSA, TEXHOJIOTUUECKASI OCHACTKA, PEXYIIUN
MHCTPYMEHT, PE3AHUE MATEPUAJ/IOB, TEXHO/IOTUYECKHUE IIPOIIECCBI B
MAIIIMHOCTPOEHUMU, N3MEPEHWUS, HNCIIBITAHUA n KOHTPOJIb I/IS,Z[EJII/Ifl
MAIIMHOCTPOEHNS.

CopepkaHue [AUCLUIIIMHBL siBAsieTCsl OCHOBOM it ocBoeHus aucturuividH: BBITIO/THEHUE,
IMIOAI'OTOBKA K  TIPOOEAYPE 3AIIUTHBI n 3AIIUTA BBIITY CKHOHN
KBAJIM®OUKAIIMOHHOU PABOTBI.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ TICK-4.01 — CriocobeH 0CyIIIeCTBIATh TEXHOJIOTHUECKYIO TIOATOTOBKY IMPOU3BO/ICTRA
MaIlIMHOCTPOUTENbHBIX U3/le/UH CpeiHell CJI0KHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHue Pa3je/ioB M JUJAKTHYECKHUX eJUHHUL]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

BCEI'O
IlpakTuyeckue
3aHATHS

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-14

Paspen 1. Pa3pa6oTKa TpexMepHbIX Moyie/iel CrieljHa n3uPOBAaHHOI0 HHCTPYMEHTa C
MOBEPXHOCTAMH C/10kHOH (hopmbl B CAD cucTemax BepxHero ypoBHs. Co3/jaH1e KPUBbIX,
rapameTpUyecKoit reoMeTpUM 1 roBepxHocTeit cBo6ozHoM hopmbl B CAD crcTeMax BepXHEr0 YPOBHS
(ISDX). 1. ITporiecc MozeTMpoBaHkst TIOBEPXHOCTEH CreljdaIM3UpOBaHHOrO HHCTpyMeHTa . 2. CriocoObl
Y MeTO/IbI CO3/IaHUsI [TePBHYHBIX KPUBBIX. 3. CIoCO6bI M METO/bI CO3/JaHUsI [TapaMeTpHyeCKoi
reOMeTPHH U TIOBEePXHOCTeH cBOOOHOM (OPMBI CrieLMaIn31upOBAaHHOTO HHCTPYMEHTa . 4.
[lononHuTenbHbIe HHCTpyMeHThI B CAD crcTeMax v IpHUeMBl Ope/ie/IeHH st FeOMeTPHI
CrierjaIM31POBAHHOTO MHCTPYMeHTa. 5.CoCOo6BI ¥ METO/[bI CO3/JaHus T/1ajIKOi reOMeTpHI
Criel{aIM3MPOBAHHOTO UHCTPYMeHTa . 6. CrIoCOBbI ¥ MeTO/ibl HHTerpaljui reOMeTPHH, TO/TyUYeHHOH
KoMaH/0# CTH/Ib, ¥ TapaMeTPUYeCKOi reoMeTpHH TpH pa3paboTKe TpeXMepHBIX Mogeneit
CreLyani3upOBaHHOTO HHCTPYMeHTa. 7. TeXHUKM CO3JaHMsI TUIOBBIX (hOPM B Jn3aiiHe TPeXMepHBIX
MoO/ieJield JieTa/n CIeljaTM3upOBaHHOr0 HHCTPyMeHTa. 8. CIIoCOGBI M METO/{bI CO3/JaHMs CIOXKHBIX
MOBEPXHOCTel CrieliaIM3upoBaHHOro MHCTpyMeHTa. 9. Criocobbl M MeTo/b! aHa/IM3a ¥ KOHTPOIU
KauecTBa [apaMeTpUyueCcKoi FeoOMeTPUHU 1 TOBEePXHOCTel CBOGOHON (hOPMBI Crieliani3MpOBaHHOTO
nHcrpymenTa B CAD cucTeMax BepXHEro ypoBHS .
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Paszpen 2. KonpurypupoBaHue creiaTM3upoBaHHOr0 HHCTPYMEHTa H Clie{Ha/IN3HPOBAHHOT0
ocHawenus B CAD u PDM MPM cucremax. [ToHsTHs KOHOUTypUpOBaHUs CrieLidan3upOBaHHOTO
MHCTPYMeHTa U CreljuaIM3upOBaHHOro ocHalleHus:. 1. CeMelicTBO crieljdani3MpoBaHHOIO
MHCTPYMEHTA U CleLdaIn3uPOBaHHOrO ocHarenust. 2.OMLuy, Habop OMLKii, BapHAHThI OMLMIA. 3.
YripaeneHue onuusiMy. ITIpaBuia, KOTOpbIe ONpe/esIsoT, Kakie KOMOMHALIH OILUi MOTYT ObITh
BbIOpaHbI B CITELIMa/IM3MPOBAaHHOM HHCTPYMEHTE U CrieLdaTM31MPOBaHHOM OCHAILeHUH. 4. VI36bITOUHbII
MOZY/Ib CreljiaJ13MpOBaHHOI0 MHCTPyMEHTa U CIIeLiaIM3MPOBAHHOIO OCHallleH . 5. 3aKa3 Ha
CreLyani3MpOBaHHOI MHCTPYMEHT U Clieljuai3MpOBaHHOe OCHAlLleHue. 6. D/IeKTPOHHas CTPYKTypa
3aKasa Ha Criel{ia/Ii3MpoBaHHbIN MHCTPYMEHT U Clleliiani3upoBaHHOe OCHalljeHHe. 7. MeHeKepbl 10
KOH(UrypaLyu crielani3MpoBaHHOr0 MHCTPYMEHTA M CrielidaTu3MpOBaHHOIO OCHALLieHUsl.
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Paszpen 3. Huc M BOC MPOEKTHP crenuaau3up 0 MHCTPYMEHTa U
crienMaM3up 0 0C B CAD u PDM cucremax. ema 1. O6bekThl cucteMbl PDM,
YacTH, 371eKTpOHHbIe CTPYKTypsbl uacteld, CAD fokymeHTbl, THIbI CAD [JOKyMEHTOB M MX COOTBETCTBHE
obbekram Creo, cTpykTypsl CAD OKYMeHTOB, CBsi3U MexAy yacTsiMu 1 CAD JOKyMeHTaMH, THITbI
cBsi3eit Mexxay dactsimu 1 CAD fokymeHTamu, ATpubyTh! yacteii 1 CAD JJOKyMEHTOB, MX CBSI3b C
napamerpamud CAD 06bekToB, «0603HaueHHe» rlapamMeTpoB, aTpubyThI CBsi3eld, PejlakTHpoBaHHe
3HaueHui arpubyToB yacteii 1 CAD fokymeHToB, Tema 2. Unterparst CAD ¢ PDM, OcHoBHbIe
o6/1acTh XpaHeH!sl HH)KeHepHBIX JaHHbIX, pa3paboranHbix B CAD. JlokanbHast paGouast 061acThb.
CepsepHast pabouast 061actb. OcHoBHOe XpaHumie. (JokanbHOe pabouee MecTo), KOHTEKCT: H3zienve,
6ubnnoreka, pabouast obnactb. CepBep, JIOKa/bHbIN KomrbioTep, Crioco6bl B3aumogeicTust CAD ¢
PDM. Brinagatoiiiee mento ®aiisn, epeBo MOfie/M, HaBUTaTop I1aroK, BCTPOeHHbIH 6pay3ep, MeHemKep
cobbitnid. OTunst uHTepdeiica CAD B aBTOHOMHOM M MHTerpHpoBaHHOM ¢ PDM pekuMax paboTsl,
Peructpanys, npaeka u yganenue cepsepa B CAD. [Jucnietuep cepsepoB. OCHOBHBIE KOMaH/Ibl
yIIpaB/IeHuUst COlePXKUMbIM JIOKa/IbHOM paboueii o6nactu. IMIopT, 3KCropt. B0KMpOBKa W aBTOHOMHBIH
poctyn K paboueit obnacty, Tema 3. Paboure obnacty, Ha3HaueHue, OCHOBHbI@ 3/7IeMEHTbI OKHa
paboueii o6actu PDM u BcrpoenHoro B CAD okHa. CepBepHasi U JIoKaJbHast YacTh paboueii obnact,
Co3szianrie U yjaneHne pabounx obnacteii. crnons30BaHHe HECKOIBKMX pabounx obnacTeid.
Opranu3sais pabounx obacreii npy paboTe B HeCKOMBKUX MpoeKTax. AKTHBHast pabouast 06/1acTh,
Hacrpoiika paboueii obnactu mosb3oaresneM. (Ha cepBepHoii 1 JIoKa/bHO# cTopoHe). 1, Tema 4.
OcHoBHble onepanit CAD ¢ yyétom o6MeHa aHHbIMU ¢ ceppepoM PDM. Co3zaTh; OTKPBIT;
CoxpaHuTh; OCOGEHHOCTH BbINOIHeHUs orepaliii «OTKpbITb» 1 «COXPaHUTb MOZieNb (UepTEX)» C
ucronb3oBaHreM paboueii obactu. Beirpysuts; Caarb Ha xpaHeHue; COXpaHUTb U BbITPY3UTh; B3sTh
Ha U3MeHeHHe; YjanuTh u3 paboueii obnactu; [JobaButs B pabouyto o6mactb; CHHXPOHH3HPOBATh;
O6HoBuUTH, Tema 5. Bubnorekn. O6umx Hactpoek CAD, cTaH/JapTHBIX ¥ MPOUNX U3JeNHii,
Marepuasos. , Tema 6. [Touck, [TOUCK 3aMMCTBOBaHHbBIX Mo/esieit (uacreii) 1 GubIHOTEUHBIX 0GBEKTOB.
TIpocroii nouck; PaciimpeHHbiid nouck; KnaccubukaiponHbiii nouck, [onck B untepdeiice CAD u
PDM. OcobeHHOCTH MoKCKa (aii/ioB MOATPY3KH CBOWCTB MaTepHasioB , Tema 7. Crioco6bI COBMECTHOTO
HUCXOZsLIero npoekTuposanus B CAD c HUcIonib30BaHHEM Bo3MOKHOCTel PDM, Hucxopsiee
npoektupoBanue B CAD. PaspaboTka CTPYKTypbI (CO3aHKe MyCThIX Mogenei). 3aMMCTBOBaHHE
xpansituxcst B PDM mogeneit, Hucxogsiiee npoektrpoBanue B PDM. PazpaboTka 3/1eKTpOHHO
CTPYKTYPpHI (c co3ganueM nyctbix CAD 0KyMeHTOB). 3aMCTBOBaHMe XpaHsamxcst B PDM uacreit
(CAD pokymeHToB). CuHXpoHM3aLust cTpyKTypel CAD sioKymMeHTOB, HuCXo/sllee NpoeKTHpOBaHHe C
HCII0/Ib30BaH1eM KoMaH/ibl «COXpaHUTh Kak», Tema 8. CriocoGbl Bocxogsiiero npoekrupoBanust B CAD
¢ ucronb3oBaHueM BosmMoxkHocTel Windchill PDM, Onepanust «Co3ganue», Co3faHue Mogeny,
YyepTeXka C UCIoJIb30BaHHeM HacTpoek 6ubmorekn PDM, Crioco6el co3fanns CAD JjoKyMeHTa: B
paboueii 06/1aCTH, IPU CO3JaHUMU YaCTH B MpOLiecce pelaKTHPOBAHUs 3IeKTPOHHOH CTPYKTYPBI,
Co3paHre HOBOTO 0OBeKTa MpK MOMOLLM oneparyii «CoXpaHUTh Kak» B paboueli obiactu, Co3gaHue
HOBOro o6beKTa rpu romotiy orneparuu «Coxpanuts Koruio» B CAD, Co3zanue HOBOro o6bekra
TyTeM UCIT0/Ib30BaHUS (aii/ioB, XpaHSAIIMXCS Ha JIOKaJbHOM KoMribtoTepe, Tema 9. Oneparust «Czarh Ha
xpaHeHue», OGbEKThI, CO3/|aBaeMble MPH C/jaue Ha XpaHeHHe Moenu (yeprexka), Hactpoiiku cjaun Ha
xpaHeHue: Mogeny, Vzo6paxenusi, Mogenu u u3obpaxxenust, Onepanust «Beirpy3utb». Bepcuu u
utepatn yacteid 1 CAD okymeHTOB, OcoO6eHHOCTH MPOLIECCOB CAauM Ha XpaHeHHe:, - BHOBb
CO3/JaHHBIX MOJje/ieli, uepTeskeid, - BHOBb CO3/JaHHBIX MO/Ie/Iel C UCII0/b30BaHHeM 0OBEKTOB,
3aUMCTBOBaHHbIX B PDM, - BHOBb CO3/JaHHBIX MO/|e/Iell C UCTI0/Ib30BaHHeM 00beKTOB, 3aMMCTBOBAHHbIX
Ha JIOKa/IbHOM KOMIIbIOTepe, - MOZie/leld, CO3aHHbIX 1 XPaHSIIUXCS Ha JIOKA/TbHOM KOMITBIOTepe.
Crioco6bl pa3speliieHHst KOHGIUKTOB MeXY JIOKaIbHBIMU (aiizaMi ¥ UJeHTUYHBIMU 00beKTaMH,
xpansiimucst B PDM, Tema 10. [leiictBust Hag oGbekTamu B paboueii obmacty, - Oneparun
«3arpysutb», «B3sTh Ha U3MeHeHHe», - Oneparust «BepHyTb 6e3 u3MeHeHHi», - YaneHue u3 paboueii
obnacry, - brokupoBka 06bekToB B paboueii obnacty, - Onepaiyy, 06ecrevrBaroLe CHAHXPOHU3ALIHI0
paboueii o6actu ¢ ocHOBHBIM XpaHuHieM PDM. Onepatun «O6GHOBUTb», «[I0BTOPHO /106aBUTH
CylLieCTByIOIMe 00beKTbI», MX onuuy, Tema 11. Co3/laHMe U XpaHeHHMe MO3TAlHBIX Pe3y/IbTaToB
npoektrpoBanusi B CAD, Bepcuu u urepanuu yacteii 1 CAD oKyMeHTOB, ONOpHbIe CTPYKTYDBI.
IIpuémsl co3zanys, peJaKTUPOBaHKs U MOBTOPHOTO OTKPhITH B CAD, Tema 12. Co3zaHue 1 XpaHeHHe
BapHUaHTOB MPOEKTUPYeMOro usziennsi, OTopHbIe CTPYKTYPbI /1 peBU3nid. TIpuémel coszanus,
pe/laKTUPOBAHMs M TIOBTOPHOTO OTKPbITHs B Creo, Tema 13. CpaBHeHue nHdopmaruu B PDM, -
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CpaBHeHHe 3/1eKTPOHHBIX CTPYKTYP PasHbIX BepCHid, - CpaBHeHHe 3/71eKTPOHHOMN CTPYKTYDbI 1
cTpykTypbl CAD 0KyMeHTOB, - CpaBHeHHe OMOPHBIX CTPYKTYP, - CpaBHeHHe Mozeneit, Tema 14.
Crioco6bl COBMECTHOTO HUCXOZLIero npoektuposanusi B CAD, Onpesenenue ajst uszenust (c6opounoit
€/IMHHLIBI):, - KOMAHZHBIX (KPUTHYHBIX) MTapaMeTpoB (rabapUTHBIX, MAaCCOBBIX), - FEOMETPUUECKHUX
orpaHuyeHui (TVI0CKKUX U 06beMHBIX), - TPOCTPAHCTBEHHbIX OTPaHMYEHHIi Ha pa3MelLieHre
KOMITOHEeHTOB, Tema 15 MIHCcTpyMeHTb! HUCXOZsLero npoektupoBanust CAD:, - KomioHOBKa, -
KapkacHble Mogenu, - BiokHor, - O61jast reometpusi, - O6benrHenre/HacneoBanue, - Konvist
reomerpuy, Tema 16. Pa3paborka 6110kHOTa, Pa3paboTka 67I0KHOTa, CO3AaHMe:, - YIPOIEHHbIX
n3obpaxkeHui usgenus (COOPOYHON eMHULIBI), - ONOPHBIX OCeH U IVIOCKOCTeH, - KPUTHUHBIX PasMepoB,
B TOM UMC/Ie TabapUTHBIX, MOHTa)KHBIX, - Pa3MePHbBIX MU KDUTUUHBIX (FabapUTHBIX, MACCOBBIX)
T1apaMeTpoB, - CO3/jaHHe BHYTPEHHUX KOHCTPYKTOPCKMX MapaMeTpoB, - CO3/jaHie MaTeMaTHYeCKHIX
COOTHOLIIEHNH MeX/ly TapamMeTpamy, - co3ziaHure Tab/uLy, ru6Koil 06/1acTH JJaHHBIX, MO3ULIMOHHBIX
o603HaueHuii, Tema 17. PazpaboTka KapkacHbIX MozeJieid, PaspaboTka jepeBa KapKaCHbIX MOZe/Ieit.
IITa6noH c60pKM KapKacHBIX Mofiesnel, Pa3paboTka KapkacHbIX Mozesneii, «IIpuBs3Ka», 06bsiBneHe
pa3mMepoB KapKaCHBIX MojeJieii K mapameTpam 6/10KHOTa, «IIpuBsi3Ka», 0GbsIBIeHHe MapaMeTpoB MO
c6opku u3senms (c60poUHOit eIMHMIIBI) K ITapaMeTpam 610kHOTa, Onpezienenre «OOieii reoMeTprun»
KapKacHbIX Mogiesnielt, Pacripesienenuie «O61eli reoMeTpum» MeXy KapKaCHbIMU MOZE/ISIMU U
KOMITOHEHTaMH TTyTéM HCIo/b30BaHust «KompoBaHusi reoMeTpun», «O6beJMHeHNs/Hac/IejOBaHUS,
‘YnpaBiieHHe JOCTYTIOM K KapKacHeIM MozensiM, Tema 18. PaspaboTka Mogiesieli KOMIIOHEHTOB (fjeTasei,
c6OPOYHBIX e/jMHMI]) Ha OCHOBe 06bekToB «KomupoBaHue reometpun», «O6beiHeHe/Hac/Iej0BaHKe,
Tema 19. OcobenHocTH pa3paboTku c6opouHbix ueprexeld B CAD c ucrnons3oBanueM HH(OpMaLy
PDM, - [TonyyeHne HOMEPOB MO3ULMi U3 crietudukarur PDM, - [IpocTaHOBKa MO3ULHI C TOMOLIBI0
O6nacTH MoBTOpeHus, - IIpocTaHOBKa MO3ULIUI C MOMOLIBI0 MOAY/st BI'TY-no3uuun.

Paspen 4. IH)KeHepHBIH aHA/IM3 M OLieHKa Ha/Ie)XHOCTH Celya/IM3HPOBAaHHOr0 HHCTPYMeHTa U
cneyuanu3upoBaHHoi ocHacTku B CAD/CAE cucremax. Tema 1. DyHKIMOHA/IbHBIE BO3MOXXHOCTH.
1. BerpoenHsbiid pexxuM. ITIpenmyiiiecTsa. 2. TUrbl CTPYKTYPHOTO CTaTHUECKOTO aHanu3a. Masble 1
6orbiure nepemMeltierust. 3. TUIbI CTPYKTYPHOTO JMHAMUUECKOTO U TETJIOBOrO aHa/n3a
CrieliMaM3uPOBaHHOr0 MHCTPYMeHTa U Clieljua/lM3MpoBaHHON 0CHAcTKU. 4 Tursl Mozenei,
ujeanusalyu, cGopouHble Coe/IMHEHNs Crielalu3MpOBaHHOTO MHCTPYMeHTa U ClieLjuani3upOBaHHON
ocHactku. Tema 2. MeToj; KOHEUHBIX 3/1eMeHTOB. 1. JTarbl MeTo/ia KOHeUHBIX 3JIEMEeHTOB. 2.
VIHKeHepHBIe pacyueTl, ONpe/ie/siolie KaueCTBO CIIeL{aTn3UPOBAHHOr0 HHCTPYMEHTa 1
CreliianM3uPOBaHHON OCHACTKH U TTPOU3BO/UTENBHOCTb UX U3rOTOB/IEHHs. 3. AHaUTHYeCKHe MeTO/bl
W YHC/IEHHbIE METO/{bl, MeTO/, KOHeuHbIX 31eMeHToB (MKD). CylHOCTh MeTO/|a KOHEUHBIX 3/IeMEHTOB.
OpHoMepHas 3ajiaua O pacrpefie/leHUH TeMIleparypsl B cTepykHe. 4. MeTo/ KOHeUHBIX 3/IeMEeHTOB.
Pa36ueHre MO/Ie/IM Ha CETKY KOHEUHBIX JIEeMEHTOB U TOYHOCTb pacueTa. MeTo/ KOHEeYHBIX 37IeMEHTOB.
«OrpaHuueHue» 1 «Harpyska». Buibl Harpy3ok. Buisl orpaHuuenuii. 5. MeTo/; KOHEUHbIX 3/1eMEHTOB.
YripoleHHOe U3/10)KeHHe 3a/jauM YIpyroi fedopMaliiy CTyreH4aToro crepxkHs. 6. h- u p-sepcuu
MeTO/a KOHEeUHBIX 3/IeMeHTOB. P-MeToZ. MHTeprossiyst, NopsiAoK rnoanHoMma. Ilpesen cxogqumoctu. 7.
OrnpeeneHre HanpsbKeHNH, gedopmariii. O6beMHOe HarpskeHHoe cocTosiHue. 8. OnpegeneHue
HarpsbkeHu, sedopmanil. 3akoH I'yka. 9. Teopur NPOUHOCTH B COMPOTHB/IEHUH MaTepUasoB.
DHepreTHyeCcKoe yC/I0BHe MIaCTUYHOCTH (YCI0BHE IIACTUYHOCTH Mu3seca). 10. @yH/iaMeHTa/bHbIe
cucTeMbl ypaBHeHni. OCHOBHOe fuddepeHInansHoe ypaBHeHHe. MaTpulia )KecTKOCTel, MaTpHLia
nemrouposanns. 11. @yHaaMeHTa/bHbIE CHCTEMBI YPaBHeHHUH. JINHeHHbIN U He/TMHeHHbIH cTaTHYeCKui
10 aHanus. 12. Cucrems! euHuL. Hanpskenust, aedopmariu, cMeltienus. 13. OHonpoxoaHas U
MHOTONpoxo/Has afanTauus. CTerneHb HHTEPIIOSILMOHHOTO Mo/MHoMa. 25. Heobxozumble 1
JI0CTaTOYHbIe 3IeMEeHTBI IMHeHHOTo CTaTH4ecKoro aHanu3a. Tema 3. VIH)KeHepHbIi aHa/m3 1
CrieliMa/M3uPOBaHHOrO MHCTPYMEHTA U ClleljualM3MpoBaHHOM OCcHacTKuU. 1. MozienipoBaHye
Crielja/IM31POBAHHOTO MHCTPYMEHTA 1 CIIeljHaIM3UpOBaHHON OCHACTKH NpU 06paboTKe 3aroTOBKH Ha
TOKapHOM CTaHKe. 2. Mo/ien1poBaHye 1 OLieHKa POYHOCTH KOJIbLIa, yCTAHOB/IEHHOTO B TPEXKY/IaYKOBOM
naTpoHe. 3. MozieTMpoBaHue TeMIIepaTypHOro MoJis CrieLdaTu31uPOBaHHOTO MHCTPYMEHTa U
CrieliMasM3upoOBaHHON OCHAcTKU. 4. Mo/ienMpoBaHye TemMriepatypHoii fedopmarin
CrieLaM3MpoBaHHOIO MHCTPYMEHTA U Crielianu31poBaHHOi ocHacTKU. Tema 4. DTaribl MH)KeHepHOro
aHa/M3a CreLjaIM3MpoOBaHHOr0 MHCTPYMEHTA U CIelManu3upoBaHHOM ocHacTky. 1. [Togrotroeka CAD
MO/ie/ CTieljuaTi31MpPOBAaHHOTO HHCTPYMEHTa U CrleliMali3upOBaHHON OCHACTKM K aHau3y. YaneHue
reoMeTpUYeCcKHX 371eMeHTOB. IIpoBepKa Ha HalM4Me CHHTY/IAPHOCTeH. AccounaTuBHOCTh Mexay CAD
MO/Ie/IbIO CrieljaaM3MPOBaHHOrO MHCTPYMeHTA U CrielidaIu31pOBaHHOM OCHACTKH U pacyeTHOH
Mogiesbio. 2. OnpeyiesieHye CBOHCTB MaTepHaa Crieldaau31MpoOBaHHOTO HHCTPYMEHTa U
CreLyani3upoBaHHoil ocHacTKY . HasHaueHne mateprana. 3. Pa3breHre Ha KOHeuHble 3/1eMeHTbl. THITbI
KOHeUHbIX 3/1eMeHToB. 4. CTaHJapTHOe Hcc/le/loBaHUe MOZe/Iv CTieL{uaTM3MPOBaHHOr0 MHCTPYMeHTa 1
CrieLan3MpoBaHHOI ocHacTKH. McciejoBaHKe UyBCTBUTENBHOCTU MOZend. ONTUMU3aLus MoJe/u. 5.
I'no6anbHOe U JI0Ka/IbHOE UCC/Ie,0BaHHe UYBCTBUTEILHOCTH MOZIe/TH CIIeL{aTM3UPOBaHHOTO
WHCTPYMEHTa U Creliiani3upOBaHHON OCHACTKH. 6. ONITUMU3aLisl MOZe/H CrieljiaIM3MpOBaHHOTO
MHCTPYMeHTa U CrleljuaIM3upOBaHHON 0CHACTKU. KOHCTPYKTOPCKMe U (yHKLIMOHA/IbHbIE TapaMeTpbl 1
UX OrpaHUYeHHsl.

26

13

13

13

25

Bcero 3a 10 cemecTp

108

51

51

57

100

Bcero no JucuyniHe

108

51

51

57

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep n
HauMeHOBaHUe
pasjena
JUCLUTNIUHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp.
JacoB

1. BeesieHre B TipoLiecc Mo/ie/TMPOBaHMUs TTIOBEPXHOCTeH

Pasgen 1. PaspaboTka
TpexXMepHbIX Mofeei
CTelMaTM3uPOBAHHOTO
WHCTPYMEeHTa C
TIOBEPXHOCTSIMU
CNoXKHOM (hOPMEI B
CAD cucremax
BEpPXHET0 YPOBHS.

CTieraM3uPOBaHHOTO UHCTPyMeHTa . 2. Co3/aHue TTepBUYHBIX
kpuBbIX. 3. Co31aHre napaMeTpuuecKol reOMeTpru U MOBePXHOCTEN
CBOOOHOM (GOPMBI CIIEIMaTM3UPOBAHHOTO MHCTPYMEHTA . 4.
JononmHuTenbHble MHCTPYMEHTBI U IIPHeMBI OITpe/ie/ieHUs FfeOMeTpUU
CrieliaaM3upoOBaHHOTO MHCTpyMeHTa. 5. Co3/aHue riajkon
reoMeTpUHU CTelMaIM3upOBAHHOTO MHCTPyMeHTa . 6. IHTerpauys
reOMeTpUH, MOJyUYeHHOU KoMaH 0i CTW/Ib, U apaMeTpU4eCKOu
reOMeTpPHUU MPU pa3paboTKe TpeXMePHBIX MOJIe/eH
CrieL[uau3upoOBaHHOr0 UHCTPyMeHTa. 7. TeXHUKU CO3[aHUsI TUTIOBBIX
(hopMm B au3aliHe TpexMepHBIX Mojlesiel ieTaau
CrieliaaM3upoBaHHOrO MHCTpyMeHTa. 8. Co3/aHue CIOKHBIX
TIOBEPXHOCTeN Criel[iaIM3upOBaHHOTO UHCTPyMeHTa. 9. AHa/mu3 u
KOHTPOJIb KaueCTBa IapaMeTpUuecKoil reoOMeTpUH U TTIOBepXHOCTel
CBOOOTHOM (POPMBI CITEIMATM3UPOBAHHOTO HHCTPYMEHTA.

10
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Pasgen 2.
Kondwurypupoanue
crieliaau3upoOBaHHOTO
VMHCTpyMeHTa 1
CrieliiaTM3upOBaHHOTO
ocHaijenus B CAD u
PDM MPM cucremax.

1. Pa3zpaboTka cemelicTBa CIieraIM3upOBaHHOTO MHCTPYMEHTA U
CreLMaM3upOBaHHOTO OCHalreHus. 2. Pa3paboTka
KOHUTYpPUPYeMbIX MoJesieil COOPKH CIieliuani3vpOBaHHON 0CHACTKU
4. Pa3paboTKa mpaBu/a yrpaB/eHus OMLUSIMU CTIeLHaTU3UPOBaHHOTO
MHCTPYMEHTA Y CreLdau3upOBaHHON 0CHACTKU. 5. Pa3paboTtka
M30BITOUHOTO MOZY/IS CIIeLjani3UPOBaHHOTO UHCTPYMEHTa !
crieL[uaau3upOBaHHOM OCHACTKU. 6. 3aKa3 Ha ClieliiaTu3MpOBaHHOM
VHCTPYMEHT U CIIeLjaIM31upPOBaHHY0 OCHACTKY. 7. PaspaboTka
3/1IeKTPOHHOM CTPYKTYPBI 3aKa3a Ha CIleljaJIu3upOBaHHbIN
VHCTPYMEHT U CIleLjMa/Iu3UPOBaHHYI0 OCHACTKY.

W

Pazmen3:
Hucxopsmee n
BOCXOZs1ee
MPOEKTHPOBaHue
CrieLaanu3upoBaHHOro
WHCTPYMEHTa U
crieL[uaau3upoBaHHOTO
ocHatenus B CAD n
PDM cucremax.

Tema 7. Crioco6bl COBMECTHOTO HUCXOZSIIIIEr0 IPOeKTUPOBAHMS B
CAD c ucnons3oBaHueM Bo3MoxkHocTeit PDM. Hucxopsiiee
npoektupoBanue B CAD. Pa3paboTka cTPyKTypHI (CO37aHMe MyCThIX
Mo/esieit). 3auMcTBOBaHMe XpaHsiuxcsi B PDM mogeneil.
Hucxopsiriee mpoektrpoeanre B PDM. Pa3paboTKa 3/1eKTPOHHOM
CTPYKTYPHI (€ co3manreM myctbix CAD 10KyMeHTOB).
3avMcTBOBaHuUe XpaHsmuxcs B PDM uacteit (CAD [OKYMEHTOB).
Cunxponusauus ctpykrypsl CAD nokymentoB. Hucxopsinee
MIPOEKTUPOBaHKe C UCTOIb30BaHUEM KoMaH/Ibl « COXpaHUThb Kak».
Tema 8. Criocobs1 Bocxogsiitiero npoekTrpoBadusi B CAD c
HCITI0/Tb30BaHueM Bo3moykHocTed Windchill PDM. Omnepartiys
«Co3ganaue». Co3gaHre Mofie/nu, YepTexa C UCII0/Ib30BaHUeM
Hactpoek 6ubmoreku PDM. Crioco6s! co3ganust CAD joKyMeHTa: B
paboueii 061aCTH, TP CO3/1aHUU YaCTH B MPOL{ECCe PeJaKTUPOBAHUS
3/IeKTPOHHOM CTPYKTyphl. Co3AaHre HOBOro 00BbeKTa Mpy MOMOLIN
orepaiyu «CoxpaHUTh Kak» B paboueii obmactu. Co3faHue HOBOTO
o0ObekTa npy oMol orneparyu «CoxpaHuth Komuio» B CAD.
Co3naHre HOBOTO 00BEKTA MYTEM UCITO/b30BaHMs (aiisioB,
XPaHALLMXCs Ha JIOKa/IbHOM KoMIlbroTepe. Tema 9. Oneparus «Cpars
Ha xpaHeHue». OOBeKThI, CO37aBaeMble TP CZaue Ha XpaHeHHe
Mogenu (uepTeska). Hactpoliku ciaun Ha xpaHeHWe: Mogeny,
N306pakenust, Mogenu u u3obpaxenus. Oneparus « BeIrpy3utb».
Bepcuu u utepanyu yacteii 1 CAD fokymeHTOB. OCOGEHHOCTH
TIPOLIECCOB C/laud Ha XpaHeHUe: - BHOBb CO3/IaHHBIX MOjiefel,
yepTexkeil; - BHOBb CO3/IaHHBIX MO/iefiell C UCI0/Ib30BaHUEM
00BEKTOR, 3aMMCTBOBAaHHBIX B PDM; - BHOBB CO3/JaHHBIX MO/Ie/iel C
UCII0/Tb30BaHNeM 00BEeKTOB, 3aMMCTBOBAHHBIX Ha JIOKATbHOM
KOMITbIOTEpE; - MOZieJiel, Co3/jaHHbIX Y XPAHSIUXCS Ha JIOKa/IbHOM
komrbtoTepe. Criocobbl pa3peliieHus1 KOHQIUKTOB MEX/Y
JIOKaNbHBIMU (haiiiaMu U WAEHTUYHBIMUA 00BeKTaMH, XPaHSIIIUMUCS B
PDM. Tema 10. [eticTBust Hayi 0ObeKTamMu B paboueii 061acTH. -
Onepauuu «3arpysutb», «B34Te Ha U3MeHeHue». - Onepanus
«BepHyTb 6e3 n3MeHeHui». - YianeHue u3 paboueii obactw. -
bnokupoBka 00beKTOB B paboueit o6mactu. - Oneparyy,
obecrneunBaroIye CHHXPOHW3A1[1I0 paboueli 00/1aCTh C 0CHOBHBIM
xpanunuiiem PDM. Onepaiun «O6HOBUTEL», «IT0BTOPHO [[06aBHTh
CylmecTByroIUe 00beKThI», X oy, Tema 11. Co3aanue u
XpaHeHHe IMO3TAalHbIX pe3ysbTaToB NpoekTupoBanus B CAD. Bepcun
v utepauuu yacteii 1 CAD gokymeHTOB. OnIOpHBIE CTPYKTYPHI.
[Ipuémel co3nanusi, pefaKTUPOBaHKUS U TIOBTOPHOTO OTKPLITUS B
CAD. Tema 12. Co3gaHue 1 XpaHeHHe BapUaHTOB IPOEKTUPYEeMOro
uszenusi. OMopHbIe CTPYKTYPHI AJisi peBr3nid. [IpuémMbl co3panms,
peJaKTUPOBAaHUS U TOBTOPHOTO OTKPBITHSA B Creo. Tema 13.
CpaBHenue nHpopmarmy B PDM. - CpaBHeHHe 3/1eKTPOHHBIX
CTPYKTYP pa3HbIX Bepcuii. - CpaBHeHUe 31eKTPOHHON CTPYKTYPhI U
cTpykTypbl CAD 0KyMeHTOB, - CpaBHeHUe OIOPHBIX CTPYKTYP. -
Cpaenenue mogeneii. Tema 14. Crioco6bl COBMECTHOTO HUCXO/SIIIIETO
npoektupoBanusi B CAD. OnpezienieHue st usgenus (COOpouHoi
eIMHULIBI): - KOMAHJHBIX (KPUTUUHBIX) [IapaMeTpoB (rabapUTHBIX,
MAaCCOBBIX), - TEOMETPHUUECKHUX OrPAaHUUYEeHUH (TJIOCKUX U 06bEMHBIX),
- MPOCTPaHCTBEHHBIX OrPaHUYeHHI Ha pa3MelljeHre KOMIIOHEHTOB.
Tema 15 HCTpyMeHTBI HUCXO AL ero rnpoektruposanus CAD: -
KomroHoBKa. - KapkacHele Mogienu. - B/IoKHOT. - O011iasi reoMeTpusl. -
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O6benunenvie/HacnenoBanue. - Korus reometpun. Tema 16.
Pa3paboTka 610kHOTa. Pa3paboTka 0/10KHOTa, CO37jaHue: -
YIPOLEHHBIX W300parkeHni u3zenus (COOpPOUHOMN eTUHUIIBI), -
OTIOPHBIX OCeH U TVIOCKOCTEH, - KPUTUUHBIX Pa3MepOB, B TOM UHC/Ie
rabapUTHBIX, MOHTaXKHBIX, - pA3MePHBIX U KPUTHUHBIX (TabapyTHBIX,
MacCCOBBIX) 11apaMeTPOB, - CO3[laHe BHYTPEHHHUX KOHCTPYKTOPCKUX
rapaMeTpOB - CO3JjaHKe MaTeMaTUyeCKIX COOTHOIIEHUN MeXXIY
rapameTpaMH, - Co3/jaHue Tab/uil, THOKOH 00/1aCTH AaHHBIX,
TO3WIMOHHBIX 0003HaueHuid. Tema 17. Pa3paboTka KapKaCHBIX
Mogeneii. Pa3paboTka ZiepeBa KapkacHbIX Mofesieid. [11abmoH cOopku
KapKacHbIX Mojiesiel. Pa3paboTka KapKacHbIX Mogieneid. «[IpuBsi3Ka»,
00bsIBIIEHWE Pa3MepOB KapKaCHBIX MOjlesiel K rapamMerpaM O/I0KHOTa.
«[TpuBsizKka», 0ObsIB/IEHHE TTAPAMETPOB MOJe/TH COOPKH U3/Iest
(c6bopouHOli eIMHUIIBI) K ITapaMeTpaM b10KkHoTa. OnpeenieHe
«OO0111eli TeoMeTpUM» KapKaCHbIX Mojesielt. Pacripenenenue «O61ieit
reoMeTPUN» MeXy KapKaCHBIMU MOJIE/ISIMA M KOMIIOHEeHTaMU Ty TéM
ucrosnb3oBanus «KomupoBanust reomeTpun», «O0beJuHeHNs/
HacJiefIoBaHUsI». YIIpaB/eHue AOCTYIIOM K KapKaCHBIM MOZeJsIsiM.
Tema 18. Pa3paboTka Mojieieii KOMIIOHEHTOB (feTasei, COOpOUHBIX
e/IMHMI]) Ha OCHOBe 00beKTOB «KomupoBaHue reoMeTpum»,
«O0bbeuHeHe/Hac/IeJOBAHUE .

Pasgen 4.
NHxeHepHbIN aHamm3
1 OLIeHKa HaJ|e>KHOCTH

Tema 1. DyHKUMOHANBHBIE BO3SMOXKHOCTU. 1. BCTpOEHHBIN peKuM.
ITpeumyiectsa. 2. TUIBI CTPYKTYPHOI'O CTaTUYeCKOrO aHa/IA3a.
Marbie 1 Gosblive repeMerteHusi. 3. TUTTBI CTPYKTYPHOTO
JUHaMHU4ecKoro aHanv3a Tema 3. VIHKeHepHbIN aHanv3 1
CrielaM3upOBaHHOTO MHCTPYMEHTA U Cliel{iali31upoBaHHON
ocHacTky 1. MogenvpoBaHye crieliuav3upoBaHHOIO MHCTPYMeHTa U
CrielaJIM3MpOBAaHHOM OCHACTKHY IpY 00paboTKe 3aroTOBKM Ha
TOKapHOM CTaHke. 2. MoJielMpoBaHye U OLIeHKa POYHOCTH KOJIbLia,
YCTaHOBJIEHHOI'O B TPEXKYJIaUKOBOM I1aTpoHe. 3. MojenupoBaHue
TeMIIepaTypHOIO I10JIs ClleLMaIu3upOBaHHOIO UHCTPYMEeHTa U
crieljaaM3upoOBaHHON 0CHACTKU. 4. MojeMpoBaHye TeMIlepaTypHOi
Jedopmalyu criel{uaaM3upoBaHHOI0 UHCTPYMeHTa U
CTieI[iaIM3uPOBaHHON 0CHACTKU. TeMa 4. DTarbl MHKeHepHOTO
aHanu3a CreluanrM3upoBaHHOIO UHCTPYMeHTa U
crieljuaau3upoBaHHON ocHacTKu. 1. [TogroroBka CAD mopenu

4 |CTeLManM3MpoBaHHOTO CTIeLaM3MPOBAHHOTO MHCTPYMEHTa 1 Creliaau3upOBaHHOM 13
VMHCTpyMeHTa U OCHACTKH K aHa/Iu3y. YaajieHre reoMeTpUUeCcKrX 3/1eMEHTOB.
crielianu3upoBaHHoN |[IpoBepka Ha HalMWuKMe CUHTY/ISIPHOCTeN. ACCOLMAaTUBHOCTD MEXY
ocHacTku B CAD/CAE |CAD Mogzenbio crieliianv3upoBaHHOIO MHCTPYMeHTa U
cucremax. CrieL[uaau3upOBaHHON OCHACTKU U pacyeTHOM MOZEbIO. 2.

OrnpefeneHye CBOMCTB MaTepuasa Creliaarn3upoBaHHOIO
VMHCTPYMeEHTa Y CreLiMaan3upoBaHHON OCHAcTKM . HasHaueHne
Marepuana. 3. Pa3bueHrie Ha KOHeUHbIE 37IeMeHThI. THITbI KOHEYHBIX
31emMeHTOB. 4. CTaH/iapTHOE UCC/IeloBaHE MOAEIN
CrielaIM3upOBAaHHOTO UHCTPYMEHTA U Ciel{hai3upOBaHHON
OCHACTKU. VcciieoBaHre UyBCTBUTEBHOCTU MoZeny. ONTUMU3aLys
Mogenu. 5. [obanbHOe U JI0Ka/TbHOE UCC/Ie/[OBaHUEe
YYBCTBUTE/ILHOCTH MOZe/H CIe[jMaJTu3upOBaHHOIO MHCTPYMeHTa 1
criel[iaiu3upoBaHHON O0CHACTKU. 6. ONTUMM3aLUs MOZe/n
CrieljaM3upOBaHHOTO MHCTPYMEHTA U Cliel{iali31upoBaHHON
ocHacTKd. KoHcTpykTOopckue v (hyHKLMOHABHbBIE TapaMeTPhl U UX
OrpaHUYeHUsL.
Bcero 3a 10 cemecTp 51
3.3. CamocTosnTenbpHas padora crygenta (CPC)
Homep n
Ne HaHMeHOBaHHe Oo0nemMm,
Cojep)xaHue yueGHOro 3aJaHus
n/n pasjaena 4acoB
JUCLIUNIUHBI

1 |Pa3gen 1. Pa3paborka |Co3paHue KPUBLIX, TapaMeTpU4eCcKol TeOMeTpPUX U TTIOBEPXHOCTeH 12
TpeXMepHbBIX Mojieneli (cBoboaHOH GopMbl B CAD cuctemax BepxHero ypoBHs (ISDX) 2.
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CreLa/IM3UPOBaHHOTO
VHCTPYMEeHTa C
TI0BEPXHOCTSMHU
C0’KHOU (hOpMBI B
CAD cucremax
BepXHEero ypOBHsI.

Co3aaHue nepBUYHBIX KPUBBIX. 5. Co3/laHre I/1a[JKO reOMeTpUn
CIieL[uaau3upOBaHHOIO MHCTPYMeHTa . 9. AHa/M3 U KOHTPOJ/Ib
KauecTBa MapaMeTpHueCKON reOMeTPUH U MOBEPXHOCTel CBOOOLHOM
(hopMbI criellan3upOBaHHOIO UHCTPYMEHTA.

Pazgen 2.
Kondurypuporanue
CrieLaau3upoBaHHOro
WHCTPYMEHTa U
CcrieLuaanu3upoBaHHOrO
ocHaugenus B CAD u
PDM MPM cucremax.

2.Pa3paboTKa oIy, co3gaHrue HabOpOB OIIWH, BapUAaHTOB OIIWH. 3.
Yiipae/ieHye OMLUSMHE CTIeL[HaTH3UPOBaHHOIO0 HHCTPYMEeHTa U
CrelMaIM3UpOBaHHOTO OCHaIleHus1. 8. [IpoBe/jeHre MeHePKMeHTa
KOH(UTypaLyK Creljfa i3upOBaHHOT0 HHCTPYMEHTA 1
Crel[MaTi3UPOBaHHOTO OCHACTKH.

16

Pazgen 3.
Hucxopsmee n
BOCXOZsLIlee
NPOEKTUPOBAHUE
CrieL[uaanu3upoBaHHOrO
WHCTPYMEHTa U
CreLranar3upoBaHHOTO
ocHaugenus B CAD u
PDM cucremax.

Tema 1. O6bekTbI cucteMbl PDM. UacTu, 3/1eKTPOHHBIE CTPYKTYPhI
yacreii, CAD pgokymeHTsl, TUIIbI CAD JOKyMEHTOB U X
cootBeTcTBUE 0ObekTam Creo, cTpykTypel CAD OKYMEHTOB, CBS3U
Mexy yactsimu 1 CAD oKyMeHTaMu, TUIIbI CBsI3el MeXXy YacTsIMU
u CAD gokymeHTtamu. ATpu0OyThl uacteii 1 CAD JJOKyMEHTOB, UX
cBa3b ¢ mapametpamu CAD 00beKTOB, «0003HaueHHe» TTapaMEeTPOB,
arpulyThI cBsizeill. PejakTpoBaHye 3HauUeHH aTpuOyTOB YacTeil U
CAD pokymenToB. Tema 2. Unrerpauusa CAD ¢ PDM. OcHoBHEIe
00/1acTy XpaHeHHs1 UH)KeHepHBIX JJaHHbIX, pa3paborannbix B CAD.
JlokanbHas pabouast 06macth. CepBepHasi pabouast 06/1aCTb.
OcHoBHoe xpanuuiiie. (JIokanbHoe pabouee MecTo). KOHTEKCT:
uszende, bubnoreka, pabouas 061acts. CepBep, JT0KaAbHbIH
komnbloTep. Crioco6bl B3aumogetictBust CAD ¢ PDM. Beinazatoiiee
MeHt0 a1, 1epeBo MOfe/y, HaBUraTop MaroK, BCTPOeHHBIN
Opay3ep, MeHemkep cobbiThil. OTmnuns uatepdeiica CAD B
aBTOHOMHOM U UHTErpupoBaHHOM ¢ PDM pexxrmMax paboThi.
Perucrpanus, npaBka u yjanenve cepepa B CAD. Iucnetuep
cepBepoB. OCHOBHBIE KOMaH/IbI YTIPABJIEHUS COJePXKUMbIM
JIoKasibHOM paboueii ob6iacTy. VIMriopr, skcriopt. BiiokupoBKa u
aBTOHOMHBIH JOCTYT K paboueii obiactu. Tema 3. Paboune obmacTy.
Ha3zHaueHue, OCHOBHBIE 37IeMeHTBI OKHA paboueti obsacti PDM u
BcTpoeHHoro B CAD okHa. CepBepHas U JIOKabHasi YacTH paboueit
obmactu. Coszanue U yaajieHve pabounx obacrei. Vicnonp3oBaHue
HECKO/IbKUX pabourx obacteii. Opranusariys pabounx obsacreii mpu
paboTe B HECKO/IBKHX MTpoeKTaX. AKTHBHasi pabouasi 06/1acTh.
Hacrpotika paboueii obnactu mons3oareneM. (Ha cepBepHo#i u
JiokanbHO ctopoHe). 1 Tema 4. OcHoBHble onepatiuu CAD c yuétom
obmeHa JaHHbIMU ¢ cepBepoM PDM. Co3aatek; OTKpbITh; COXPAaHUTH;
Oco0eHHOCTH BBITIO/THEHMsT oniepatyii «OTKPBITE» U «COXpaHUTh
Mogiesb (UepTéX)» C UCIOoMb30BaHueM paboueit 061acTy. BoIrpy3uTs;
Cparp Ha xpaHeHue; COXpaHUTh U BITPY3UTh; B3STh Ha U3MeHeHue;
Ynanmute u3 paboueti obrmactu; [JobaBUTh B pabouyro 06/1acTh;
CunxpoHusvpoBatb; O6HOBUTH. Tema 5. bubmoreku. O6Immx
Hactpoek CAD, cTaHapTHBIX ¥ TIPOYMX W3/e/INiA, MaTepPUasoB. .
Tema 6. ITouck. [Torck 3aMCTBOBaHHBIX Mogesiel (yacTeit) u
O6ubmMoTeuHbIX 00HEKTOB. ITpoCTOM MoMCK; PacivpeHHbIH TTOUCK;
Krnaccudwkarmonnsiii ouck. [Touck B untepdetice CAD 1 PDM.
OcobeHHOCTH TTOMCKA (aiIoB TIOATPY3KH CBOMCTB MaTepHasos .
Tema 19. OcobeHHocTH pa3paboTku cOopouHbIX uepTexeit B CAD c
rcnonb3oBaHueM nHpopmaruu PDM. - [TonyyeHre HOMepoB
ro3uiuit u3 cnerudukaiuyu PDM. - TIpocTaHOBKa TTO3UIHIM C
riomornbio O61acTy TIOBTOPEHUSI.
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Pazgen 4.
WHKeHepHBIN aHATN3
U OL[eHKa Ha/le’)KHOCTH
CTieraTM3upPOBaHHOTO
WHCTPYMEeHTa U
crieliaau3upoOBaHHON
ocHactku B CAD/CAE
cucTemax.

Tema 2. MeToz KOHEUHBIX 371IeMeHTOB 1. ITarbl MeTO[a KOHEUHBIX
371eMeHTOB 2. VIH)KeHepHbIe pacyeThbl, Orpeesistoliue KaueCTBO
CTeI[{aIM3UPOBAaHHOTO WHCTPYMEHTA M CITel[aTM3uPOBaHHOM
OCHACTKU U IPOU3BOJUTENBHOCTb UX U3TOTOB/IEHUS. 3.
AHanuTUYecKre MeTo/ibl U UMC/IeHHbIe MeTO/Ibl, MeTO/] KOHEUHBIX
anemeHnToB (MK3). CymHoCTb MeToja KOHEUHBIX 3/1eMeHTOB.
OpHoMepHad 3aZiaua 0 pacripe/ie/IeHU TeMIeparyphl B CTepyKHe. 4.
MeTo/; KOHEUHBIX 3/1eMEHTOB. Pa30reHue MOfie/ii Ha CETKY KOHEUHBIX

10
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3/IEeMEeHTOB U TOYHOCTb pacueTa. MeTo/ KOHeUHBIX 3/IEMEHTOB.
«OrpaHuueHue» U «Harpyska».Bubsl Harpy3ok. Bujbl orpaHUUeHuUH.
5. MeToz KOHEUHBIX 3/1eMEHTOB. YTIPOLleHHOe U3/I0KeH e 3a/iauu
ynpyroii fedopMaliy CTymeHuaToro ctep>xss. 6. h- u p-sepcun
MeTO0/,a KOHEUHBIX 3/IeMEHTOB. P-MeTo/,. VIHTeprosisaLys, NopsgoK
riosivHoMa. ITpegen cxogqumocTh. 7. OrnpesiesieHre HalpsHKeHUH,
nedopmaryii. O6beMHOe HanpsDKeHHOe cocTosiHue. 8. OnpesieneHre
HarpsbkeHuH, gedopmauuii. 3akoH I'yka. 9. Teopun MpoyHOCTH B
COTIPOTHB/IEHUM MaTepUasioB. JHEPreTHYeCcKoe yC/I0BHUe
M7IaCTUYHOCTY (YC/I0BHe MIacTUYHOCTU Museca). 10.
dyHaMeHTa/lbHbIe CUCTeMBbl ypaBHeHHH. OCHOBHOE
middepenIanbHOe ypaBHeHHe. MaTpuiia KeCTKOCTel, MaTpHiia
nemrdupoBanusi. 11. dyHaameHTanbHbIE CHCTEMbI YDaBHEHUM.
JIMHeHbIN 1 HeJIMHeNHbIM cTaTuuecKuil aHamus. 12. Cucremsl
enunul]. Hanpspkenusi, nedopmanyu, cMettienusi. 13. OpHOMpoxoaHast
Y MHOTonpoxofHas aganrauus. CteneHb HHTePHOSILMOHHOTO
nosHoMa. 25. Heobxomumele 1 10CTaTOUHbIE 3/IeMEHTHI IMHEHHOTO
CTaTUUeCKOro aHa/m3a.

Bcero 3a 10 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2(3|4|5| 6 7 |8/9/10 (11|12 /13 |14| 15 | 16 17
10 AP | BII3 AP BII3 | AP Bomp. 3au, 3au.

YciioBHBIe 0003HAYCHUA:

e [IP — auarHOCTHUeCKasi paboTa;

® 3a4. — 3ayerT.

BII3 — Bonipockl/3aganus 1o Temam I13;
Bonp. 3au — BOIpPOCHI K 3a4eTy;

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnemyronumx dhopMax:

JIHarHoCTUYeCKasi pabora;

BOIPOCHKI/3a/jaHud 1o Temam [13;

BOIIPOCEHI K 3dUeTy.

IIpomesxyTouHasi arTecTanusi IIPOBOAXTCS B popMax:

3a4yert.

11
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . OcHoBbl ipoekTrpoBanwusi B Creo Parametric. CI16.: HAL] APT, 2021, s51. pec.

2. A. C. Anekcangpos, A. C. Adanacbes, [I. B. Bacunbkos. . OdopmiieHue ueptexeii B Creo Parametric.
CII6.: HULI APT, 2022, s51. pec.

3. A. C. Anekcangpos, . B. Bacunekos, B. B. l'onukosa. . Co3ganue uepTéxHoro cumBosia B Creo
Parametric. CII6.: HULI APT, 2022, s51. pec.

4. A. C. Adanacwes, K. M. lBaHog, U. I. Boporriosa. . CuctreMHOe TTPOeKTHPOBaHNEe KOHCTPYKIUN 1
TEXHOJIOTHI U3TOTOBJIeHUs 3e/nii oTBeTCTBeHHOro HasHaueHus. CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2011, 22 3K3.

5. A. C. Adanacres, K. M. BaHoB, U. I. BopoH1ioBa. . CucTeMHOe IpOeKTHUpOBaHHe KOHCTPYKLIMH U
TEXHOJIOTHI M3TOTOBJIEHUSI U3fie/uii OTBeTCTBeHHOro HasHaueHwst. CI16.BT'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2011, 351. pec.

6. B. B. XozocoB. . ApromMatu3rpoBaHHoe npoekTtrupoBanue. CI16.BT'TY "BOEHMEX" um. 1. @.
YctunHoBa, 2013, 3. pec.

7. B. Hukonog. . KOMITAC-3D: co3nanue mozeneii u 3D-neuatsb. CaHkt-IletepOypr: TTurep, 2020, 3.
pec.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://ibooks.ru/ — 3BC A#bykc.py - 310 60/bILI0N BEIOOD aKTyaabHOU TMTepaTyphl [Jis Balllel
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

2. https://e.Janbook.com/ — 3BC JlaHs;

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DjieKTpOHHO-0HO/IMOTeUHast CUCTeMa;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YCTHHORA;

5. https://urait.ru/ — O6pa3oBarenbHast ratgopma «FOpaiit». /st By30B 1 CCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHudopmalioHHbIe CrIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatui BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. PTC Creo;

2. Siemens NX;

3. SolidWorks 2015 R5;

4. Creo Simulation Basic ENG;

5. KOMIIJIEKC PEIIEHNI ACKOH 2014;
6. JIOLIMAH:PLM 2014;
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7. KOMIIAC-3D V17.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

. lnTepakTuBHas JOCKa;

. PTC Creo;

. Siemens NX;

. SolidWorks 2015 R5;

. Creo Simulation Basic ENG;

. KOMITJIEKC PEILIEHUM ACKOH 2014;
. JIOIIMAH:PLM 2014,

. KOMITAC-3D V17.

OO UT A WN -

6.2. IIpouee:

1. pabouee MecTo Tperno/aBare/isi, 0CHAILIEHHOEe KOMITBEOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTY/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpAMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHOE ITPOEKTUPOBAHUE CITEIIMAJIBHOI'O NTHCTPYMEHTA

AnHoTanusa paboueii nporpaMMsl

HOuctunuivHa KOMIIBIOTEPHOE IMPOEKTUPOBAHUE CIIEHUAJIBHOI'O
MHCTPYMEHTA siBisieTcsi AUCLUIVIMHON 00M13aTe/IbHOM 4YacTH OioKa 1 mporpaMmbl TMOJATOTOBKH II0
Harpapsienuto 17.05.01 Boenpunachkl u e3pbleamenu. JAUCIUATIIMHA peann3yeTcs Ha dakynsrere E Opykue U
cucrembl BoopykeHuss BI'TY "BOEHMEX" um. [O.®. Ycrunoa kadeapodt E2 TEXHOJIOTUA U
TIPOM3BOJICTBO APTUJIJIEPUMCKOI'O BOOPYKEHNS.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-14 criocoOHOCThL MOJETUMPOBaTh M MCIIO/b30BaTh H3BECTHbIE pEIIeHHs B HOBOM IIPUIOXKEHHH
MPUMEHUTENTbHO K TIPOEKTUPOBAHHWIO, TPOW3BOACTBY, MCIBITAHUSAM M SKCIUTyaTalu OOenpumacoB U
B3pbIBaTe/eli pa3IMuyHOro TUMa U Ha3HaYeHUs.

Copep>kaHue [JUCLMIUIMHBI OXBaThbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C KOMITBHOTEPHBIM TPOEKTHPOBAaHWEM
6oerpunacoB B CAD cucTtemax.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MATHOCTUYECKas paboTa;
e BOIpOChI/3a/jaHus 1o TeMam [13;
*  BOIPOCHI K 3aUeTy.

HpOMe)Ky'TOIIHaH dTTecTalus ITPpOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTpPEeHBI MpakThueckue 3aHsatus (51 u.), camocrosTebHas pabota ctyaeHTa (57 ).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHOE ITPOEKTUPOBAHUE CIIEIIVAJIBHOTI'O MHCTPYMEHTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

Pexomenjpyemasa |Tpyf0eMKOCTb,
JMTeparypa Jac.

Pa3gen 1. Pazpa0oTka TpexMepHbBIX MOAEe/Iel crelHaTu3MPOBaHHOI0 HHCTPYMEHTA C MOBePXHOCTSAMH
cnoxHoi opmbl B CAD cucTreMax BepXHero ypoBHs.

. OcHOBBI
MPOEKTUPOBaHUS B
Creo Parametric:
CITI6.: HULT APT,
2021 (1,2,3,4)

B. B. Xogocos. .
ABTOMaTHM3UpPOBaHHOE
MPOEKTUPOBaHUE:
CII6.BI'TY
"BOEHMEX" um. [.
®. YctuHoBa, 2013
(1)

A. C. Adanacnes, K.

M. Usanos, U. I. 12
Boposrosa. .
CucreMHoOe
MPOEKTUPOBaHUE
KOHCTPYKLIMH U
TEeXHOJIOT Ui
WU3rOTOB/IEHHUS
153 () 1517
OTBETCTBEHHOI'O
Ha3HAYeHUS:
CII6.BI'TY
"BOEHMEX" um. [.
®. YcruHoBa, 2011
4)

Wroro no pasgeny 1 12
Pa3pen 2. KonduryprupoBaHue crieiMa/iIM3UPOBAHHOT0 HHCTPYMEHTA H CIIeHa/IM3UPOBAHHOT0
ocHamieHust B CAD u PDM MPM cucremax.

HaumeHoBaH#e paboThI

Co3panye KpUBbIX, [IapaMeTpUUeCKoil FeOMeTPUU U [I0BEPXHOCTeMH
cBobogHOM hopmel B CAD cuctemax BepxHero ypoeHs (ISDX) 2.
Co3paHue epBUYHBIX KPUBBIX. 5. Co3/jaHNe I1aJKoi reOMeTprun
CreLjMau3upoOBaHHOIO UHCTPYMeHTa . 9. AHaIu3 U KOHTPOJIb
KaueCTBa MapaMeTprUueCKoi TeOMeTPUH U MIOBEPXHOCTeN CBOOOAHOMN
(opMmbI CrieLiMan3upoBaHHOTO UHCTPYMEHTa.

2.Pa3paboTka omiuii, co3/jaHie HabopoB omiui, BapuanToB omniuid. 3. | A. C. AdaHackes, K. 16
YmpasjieHue ONuUsMU CIleLjuaJlu3upOBaHHOIO UHCTPYMEHTAa U M. UsaHos, U. T.
CrieLiMaIM3upOBaHHOrO OcHalleHus. 8. [IpoBefieHre MeHeI)KMEHTa BopoHroga. .
KOH(Urypalyu crieL{uajarM3upoBaHHOrO UHCTPYMeHTa U CucremHOe
CTeLlaIM3UPOBAHHOIO OCHACTKU. [IPOEKTUPOBAaHKe
KOHCTPYKITUM U
TeXHOJIOTUH
W3rOTOBJIEHHUS
u3enum
OTBETCTBEHHOTO
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Ha3HAUeHHS:
CII6.BI'TY
"BOEHMEX" um. [.
®. YcruHoBa, 2011
(3)

B. HukoHOB. .
KOMITAC-3D:
co3flaHue Mojiesieid 1
3D-neuathb: CaHKT-
[Merep6bypr: [Tutep,
2020 (1-7)

Urtoro no pa3geny 2

16

Paszpgen 3. Hucxopsiee u Bocxojsiiee NPpOeKTHPOBaHKe ClielMa/Iu3UPOBAaHHOr0 MHCTPyYMeHTa U
crnepaan3upoBaHHoro ocHamjenuss B CAD u PDM cucremax.

Tema 1. O6bekThI cucTeMbl PDM. YacTH, 571eKTPOHHBIE CTPYKTYPHI
yacteit, CAD fokymeHTHI, TUIIbI CAD 10KyMEHTOB U UX COOTBETCTBHE
o6wekTam Creo, cTpykTypbl CAD [JOKyMEHTOB, CBSI3U MEXK/Y UaCTIMU
u CAD pokymMeHTaMu, TUIIbI CBsizel Mexxaly uactsmu u CAD
nokymeHTaMu. ATpuOyThl yacteil 1 CAD OKYMEHTOB, WX CBSI3b C
napameTpamu CAD 00beKTOB, «0003HaUeHHE» TTapaMETPOB, aTPHUOYTHI
cBsizeli. PeflakTHipoBaHKe 3HauUeHUM aTpruOyToB uacteir 1 CAD
nokymeHTOB. Tema 2. Mnterparust CAD ¢ PDM. OcHoBHbIe 06/1acTu
XpaHEeHHs] NH)KeHePHBIX JJaHHbIX, pa3paboraHHbix B CAD. JIoKanbHast
pabouast ob6nacte. CepBepHasi pabouasi 06/actb. OCHOBHOE
xpanunuie. (JlokanpHOe pabouee MecTo). KoHTeKCT: u3genue,
6ubnuoreka, pabouasi 061acts. CepBep, JTOKaIbHBIN KOMITBIOTEP.
Crioco6sl B3aumogeticteust CAD ¢ PDM. Brinagaroriee mento Paiir,
ZlepeBO MO/|eJTH, HaBUraTop T1arioK, BCTPOeHHBIN Opay3ep, MeHe/Kep
coberruii. OTimums naTepgeiica CAD B aBTOHOMHOM H
MHTerpupoBaHHoM ¢ PDM pexkumax pabotsl. Pervicrparysi, mpaBka v
ypanenue cepBepa B CAD. Iucnetuep cepBepoB. OCHOBHBIE KOMaH/[bI
yTIPaBJIeHUS COJeP>KUMBIM JIOKanbHOW paboueli obmactu. Umropr,
9KCIOPT. B/IOKUpOBKa ¥ aBTOHOMHBIH JOCTYII K paboueii 06/1acTy.
Tema 3. Paboune o6mactu. HasHaueHrie, 0CHOBHEIE 3/IeMEHThI OKHA
paboueii obnactu PDM u BctpoenHoro B CAD okHa. CepBepHasi U

A. C. AnekcaHjpos,
A. C. Adanacnes, /.
B. Bacubkos. .
Odopmiienue
yeprexeii B Creo
Parametric: CIT6.:
HUI APT, 2022 (3,
4,5, 6)

A. C. AnekcaHJpoB,
. B. Bacunbkos, B.
B. I'onvkoga. .
Co3panue
YepTEKHOTO CUMBOJIA
B Creo Parametric:
CII6.: HUILI APT,

N 2022 (2) 16
JIOKasibHast yacTu paboueit obmactu. Co3zaHue U yaaneHre pabounx A. C. Adanackes, K
obnacTeii. Mcriosb30BaHre HECKOILKUX pabounx obmacTei. M ‘I/IBaHOB 1 f ’
Opranu3anys pabounx obacred mpu pabore B HECKOJIBKUX MPOEKTaX. ]'30 on o;3a T
AxTtuBHas pabouast o6sactb. HacTpotika paboueti obactu CI/[I)CTe]fV[HO.e’
riosib3oBaresieM. (Ha cepBepHoii 1 /IoKanbHOM cTopoHe). 1 Tema 4.
OcHogHble oneparp CAD c yuéToMm oOMeHa JaHHBIMHU C CEPBEPOM MPOEKTHMPOBAHHE
PDM. Co3paath; OTKpbITh; CoXpaHuTb; OCOOEHHOCTH BBITIOMHEHUS KOHCprKuHIE "
orepauyii «OTKpbITh» U «COXpaHUTb MOJe/b (UEPTEX)» C TEXHOJIOTHH
HCTIo/b30BaHueM paboueii obsactu. Beirpy3uts; Cate Ha XpaHeHUE; HBTOTOB/ICHHA
CoXxpaHHUTh U BBITPY3UTh; B34Th Ha M3MeHeHue; YanuTh U3 paboueii V3Ae/HN
ob6nactu; To6aBUTh B pabouyro 00acTh; CUHXPOHU3UPOBATH; OTBETCTBeHHO.rO
O6HoBUTE. Tema 5. Bubmorekun. O6ux Hactpoek CAD, PEIB'IH;I]JS?}?;"
CTaHAAPTHBIX U MPOYUX U3JeNui, MarepuanoB. . Tema 6. [Touck. "B OEHM.EX" M. T
TTouck 3aMMCTBOBAaHHBIX MOiesiel (uacTeii) U OUOTHOTEUHBIX . YernHopa. 2 0'11 )
06wexToB. [TpocToii mouck; PacivpeHHbIM TTOUCK; ) 3) ’
Krnaccudukaimonnsiii mouck. ITornck B untepdeiice CAD u PDM.
OcobeHHOCTY TIOMCKA (hali/IoB MOATPY3KH CBOMCTB MaTepuasoB . Tema
19. OcobenHocTtH pa3pabotku cbopouHbix yeprexxeii B CAD c
ucrons3oBaHreM nHpopmary PDM. - TTosyyeHne HoMepOB TO3WLMIA
u3 crietyukatu PDM. - TIpocTaHOBKa MO3ULIUN C TIOMOILIbIO
O6nacTv MOBTOpEHHUSI.

Urtoro no pasgeny 3 16

Paszpesn 4. H)KeHepHBIH aHA/IN3 U OLleHKA HAa/I©)KHOCTH CIeljia/IM3MPOBAaHHOI0 HHCTPYMeHTa 1
cnenuan3upoBanHoi ocHacTku B CAD/CAE cucremax.

Tema 2. MeTon KOHEUHBIX 371eMeHTOB 1. DTarbl MeToZla KOHeUHBIX
371eMeHTOB 2. IH)XKeHepHbIe pacyeThl, Orpe/esistolrie KaueCTBO
CreLiMan3upOBaHHOTO UHCTPYMEHTA U CIieL[uaIu3upOBaHHOU
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A. C. Adanacnes, K.
M. UBaHos, N.T.
BopoHtiosa. .
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OCHACTKU U NMPOU3BOJUTENBHOCTb UX U3TOTOB/IEHUS. 3.
AHanMTHYeCcKre MeTO/bI U UMC/IeHHbIE MeTO/Ibl, MeTO/, KOHeUHbIX
sneMeHToB (MKD). CyIIHOCTh MeTOa KOHEUHBIX 3/1eMEHTOB.
OpHoMepHast 3aZjaya 0 pacripeie/ieHuH TeMIlepaTyphl B CTepykHe. 4.
MeToz KOHEUYHBIX 371eMeHTOB. Pa30bueHre Mo/iesi Ha CeTKY KOHEeUHBIX
5JIEMEHTOB U TOYHOCTb pacueTa. MeTo/; KOHEUHBIX 3JIEMEHTOB.
«OrpannueHye» U «Harpy3ka».Bupl Harpy3ok. Buapl orpaHuueHui.
5. MeTo/; KOHEUHBIX 3/IEMEHTOB. YTIPOLeHHOE U3JIOKEeHHe 3a,au
ynpyroi fedbopmaliuy CTyrieH4aToro cTep>kHs. 6. h- u p-Bepcuun
MeTO0/ja KOHEUHBIX 3/IeMeHTOB. P-MeTo/]. VIHTepIoisiliusi, OPsSiA0K
nosmHoMa. Ilpezen cxogumoctu. 7. OnpefenieHre HarpsDKeHUH,
nedopmaruii. O6beMHOe HaMpsDKeHHOe cocTostHue. 8. OnpezesieHue
HarpsbkeHuH, nedopmanuii. 3akoH I'yka. 9. Teopuu mpoyHOCTH B
COTMPOTHUBJIEHUM MaTepUanoB. JHEPreTUuecKoe yCa0BUe
M7IaCTUYHOCTH (YCI0BUe MIacCTUYHOCTH Museca). 10.
®yHaMeHTabHble CUCTeMbI YpaBHeHUI. OCHOBHOe
IuddepeHIMaIbHOE ypaBHeHHe. MaTpulia KeCTKOCTeld, MaTpuLia
nemrguposanusi. 11. dyHaameHTa bHbIE CUCTeMbI YpaBHEHUM.
JIMHeNHbIN 1 HeJIMHeHHBIM cTaTuueCcKui aHanus. 12. CucteMsl
envuutl. Hanpsbkenusi, nedopmatiyu, cMerenusi. 13. OHomIpoxoaHast
Y MHOTOIPOX0/iHas afanTtauys. CrerneHb UHTEPIIOJISLUOHHOTO
nosiMHoMa. 25. HeobOXoAMMBbIe U I0CTaTOUYHbIE 3/I€EMEHTHI IMHEHHOTO
CTaTUUeCcKoro aHasu3a.

CucreMHOe
MPOEKTUPOBaHUE
KOHCTPYKLIMH U
TEeXHOJIOT Ui
WU3rOTOB/IEHHUSI
153 () 1517
OTBETCTBEHHOI'0
Ha3HAYeHUS:
CII6.BI'TY
"BOEHMEX" um. [.
®. YcruHoBa, 2011

4

Urtoro no pasgeny 4
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHOE ITPOEKTUPOBAHUE CIIEIIVAJIBHOTI'O MHCTPYMEHTA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIpPOCHI/3aiaHus 110 Temam [13;
e BOIIPOCHI K 3aUeTy;

® 3ayer.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bomnpocsi/3aganus no Temam I13

1. [IpecraBuTh rpaduuecKyro UHTEPIIPeTaLUIo TIPoLiecca MOZeTMPOBaHKs TIOBePXHOCTeH
CTelaTM3UPOBAaHHOTO UHCTPYMEHTA.
2. Pa3paboTaTh NepBUUHbBIE KPUBbIE TTOBEPXHOCTEH CIIEIMaTu3UuPOBAHHOTO UHCTPYMEHTA
3. Pa3paboTath napaMeTprUuecKyto reOMeTPUU U MOBEPXHOCTH CBOOOIHOM (hOPMBI CIIel[daM3UPOBAaHHOTO
WHCTPYMEHTa.
4. Pa3paboTarh IIafKyro reOMeTpHUIO CITeLMaIM3uPOBaHHOT0 MHCTPYMEHTA .
5. [IpoBectu mpoLieAypy UHTeTpalji TeOMeTpUH, MoTyueHHoN KoMaH ol CTuiib, U TlapaMeTpruieCcKou
reoMeTpPUH TPeXMepHBIX MOjieJiel CIiel[iai3uPOBaHHOTO UHCTPYMEeHTa.
6. Pa3paboTaTh C/IOXKHBIX MOBEPXHOCTEH CIeIMaIM3UPOBAHHOTO MHCTPYMEHTA.
7. TlpoBecTy aHa/IU3 ¥ KOHTPOJ/Ih KAUeCTBa MlapaMeTpUUeCKOY TeOMeTPUH U TTIOBEPXHOCTeN CBOOOJHOMN (hopMbI
Criel[Mau3upoOBaHHOTO HHCTPYMEHTA.

1. Pa3paboTarh CeMelCTBO CreLyaan3upOBaHHOI0 UHCTPYMEHTA U CIIel[Ma/Ii3UPOBaHHON ocHAacTKU B PDM
CUCTeMe.

2. Pa3paboTaTh KOHPUTYPUPYEMYIO MOZIe/Ib COOPKH CIIeIMaIM3UPOBAHHONW 0CHACTKU

4. Pa3zpabotars npaBwia yIripaB/jieHUs OMIMSMU CITeI[Ha/TM3UPOBaHHOTO UHCTPYMEHTA U CTelaTM3uPOBaHHOM
ocHactku B PDM cucreme..

5. Pa3paboTaTh W30bITOUHBIM MOY/Ib CHELMaTM3UPOBAHHOTO UHCTPYMEHTA U CITeI[Ma/IM3MPOBAaHHON 0CHACTKU
B PDM cucreme..

6. Pa3paboTaTh 3aKa3 Ha CIielaIM3upPOBaHHON UHCTPYMEHT U CIelMaii3upOBaHHYI0 0CHACTKYy B PDM
CUCTeMe.

7. Pa3zpaboTaTthb 3/1IeKTPOHHYIO CTPYKTYPY 3aKa3a Ha CITel[ia/Ii3UPOBaHHbIN MHCTPYMEHT U
CrieLiann3upoBaHHy0 ocHacTKy B PDM cucreme.

Pa3paborarth (C co3zaHueM MycThiX Moziesiel) B PDM cucTeMe ¢ 3aMMCTBOBaHHEM XpaHsAIIUXcst B PDM
cucTemMe Mogesieit.

ITpoBectu cvHXpoHU3aLUIO CTPYKTYpsl CAD 0KyMEHTOB.U 3/1eKTPOHHYIO0 CTPYKTYpy B PDM cucteme.
Co37aTh HOBBIY 00BEKT TEXHOIOTHYECKOM 0CHACTKU C UCII0JTh30BaHEM KOMaHbl « COXpaHUTh Kak» B PDM
cucreMme.

Co3zath MO/Ie/NH, YEPTEXHU C UCIT0/Ib30BaHUEM HAacTpoeK 0ubmoreku PDM.

Cospate CAD J0KyMeHThI: B paboueli 00/1aCTH, TIPY CO3[jaHUM YaCTH B MPOLIECCe pelaKTUPOBAHKSI
3JIEKTPOHHOM CTPYKTYPBI CrieLaIn3upOBaHHOT0 MHCTPYMEHTa U CIeljialu3ipOBaHHOM 0CHACTKMU.
Co31aTh HOBOTO 00BEKTA MPU TIOMOIIH orepaliii «COXpaHUTb Kak» B paboueid 00/1acTu.

Co31aTh HOBBIN 0OBEKT TEXHOIOTMUECKOH 0CHACTKH MPU TIoMoIIy ornepaiiii «CoxpaHuTh Koruio» B CAD.
Co3paTh HOBBIN 0OBEKT TeXHOJIOTHUYeCKON OCHACTKY MyTeM WCI0J/Ib30BaHus (aityioB, XpaHIILUXCS Ha
JIOKaJbHOM KOMITBIOTEDE.

[TIpoBectu:

- onepauyy «BbIrpy3UTb».

- Onepanuu «3arpy3uTb», « B3aTb Ha U3MeHeHne».

- Onepanyu «BepHyTh 6e3 U3MeHeHUI».

- Onepauyu YjaneHue u3 paboueii obnactu.
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- Onepanyu biiokrpoBKa 00beKTOB B paboueli 061acTy.

- Oneparuy, obecrevyrBaroIIe CHHXPOHU3aIMI0 paboueil 06/1acT C 0CHOBHBIM XpaHu/mieM PDM.
Onepauun «O6GHOBUTE», «[10BTOPHO Z0OaBUTH CyILeCTBYOL[He OObEKThI», UX OIMLIUH.

Cosparhb, peJlakTUpOBaTh U TTIOBTOPHO OTKPLITE B CAD npuiokeHHUH OMOPHBIE CTPYKTYPHI.

OnpepienuTs A5 Clieliaju3MpOBaHHOIO MHCTPYMEHTA U CIlelldanri3MpOBaHHON 0CHACTKU:

- KOMaHZIHble (KPUTUUHbIE) TTapaMeTphbl (TrabapHUTHbBIE, MACCOBBIE),

- TeOMEeTpUYECKHe OrpaHUueHUs (T/I0CKUE U 00BeMHBIE),

- IPOCTPAHCTBEHHbIE OTPAHMYEHMS Ha pa3MellieHre KOMIIOHEHTOB.

Pa3paboTarh 6/I0KHOT CIlelMaIM3upOBaHHOT0 MHCTPYMEHTA U CIieL{daIM3UPOBaHHON OCHACTKH, BK/TFOUAFOLL[UIA

- YIPOIIEHHbBIe 300paXkeHN COOPOUHON eJUHULIBI,

- OTIOPHBIE OCH U TJIOCKOCTH,

- KPUTUUHbIE Pa3Mephl, B TOM UKCie rabapyuTHBIE, MOHTaKHEIE,

- pa3MepHbIe ¥ KPUTHUHbBIE TTapaMeTphl,

- BHyTPeHHHE KOHCTPYKTOPCKHE TlapaMeTPhI

- MaTeMaTHUeCKHe COOTHOIIEHUS MEXKY TlapaMeTpaMH,

- TabnuLIbl, THOKMe 06/1aCTH JaHHBIX, TIO3UIIMOHHBIX 0003HaUeHUH.

Pa3paboTath [1epeBo KapKacHBIX MO/Ie/iel, KapKacHbIe MO/IE/TH.

«IIpuBsi3aTh», 0OBSIBUTL Pa3Mephbl KAPKACHBIX MO/ie/el K rapaMeTpam O/IOKHOTa.

«[TpuBsI3aTh», OOBABUTE MTAPAMETPhI MOIe COOPKU COOPOUHOU eIMHUIILI K TTapaMeTpaM O/I0KHOTA.
Onpenenutb «OOLIyI0 reOMeTPHUIO» KapKaCcHBIX MOAerei.

Pacnpenenutb«OOIIyI0 TEOMETPUIO» MEXAY KapKaCHBIMU MO/Ie/ISIMUA U KOMITOHEHTaMU CITeI[Ua/TM3UPOBAaHHON
OCHACTK{ MyTEM UCIONB30BaHus «KonupoBaHust reoMeTpun», «O6beJUHEHUs/HaC/1eI0BaHUsD».

1. TToaroroButs CAD Mogesnu crieljiaiu3ipoBaHHOTO MHCTPYMEeHTA U CTIelIMaTM3UPOBAaHHON O0CHACTKHU K
aHanu3y. IIpoBecTy yznaneHue reoMeTpuuyeCcKux 37eMeHTOB. [IpoBepUTh Ha HaMuue CUHTY/ISIPHOCTEH. .

2. OnpesieUTh CBOMCTBA MaTepuasa Crieljuaanu3upoBaHHOIO MHCTPYMEHTA U Criel[uaIu3upOBaHHOM OCHACTKY .
HasHnauuts marepuarn..

3. Pa30UTh Ha KOHEUHBIE 3JIEMEHTHI.

4. [TpoBecTH CTaHapTHOE UCC/IeZ0BaHKe MOZJENN CIleL{MaIu3UpOBaHHOIO NHCTPYMEHTA U
CTielaIM3upPOBAaHHON OCHACTKHU.

5. TTpoBecTy mobanbHOE U JIOKAJIBHOE UCC/Ie/IOBaHKUE UYBCTBUTETLHOCTH MO/IETH CTIelMaTU3HPOBaHHOTO
WHCTPYMEHTA U ClleliiaJTu3MPOBaHHON OCHACTKH.

6. [IpoBeCTH ONTUMU3ALMIO MOJe/IU CTeL[MaTu3UPOBaHHOTO MHCTPYMEHTA U ClielMaTM3MPOBaHHOM OCHACTKU.
KoHcTpykTOpckue U pyHKIIMOHa/IbHbIE [TapaMeTpPhbl U UX OTPaHUUeHUS.

Bompocsl K 3auety

1. BBefieHMe B mpoLiecc MoJie/IMpOBaHUs TOBEPXHOCTeH CrieliMani3upOBaHHOI0 UHCTPYMEHTAa .
2. Co3pjaHue NepBUYHBIX KPUBBIX.
3. Co3maHue rnapaMeTpuueCcKoi reOMEeTPHU U TIOBEPXHOCTelH CBOOOAHOM (hOpMbI CielaTM3UPOBAHHOTO
VHCTPYMEHTaA .
4. [lono/iHUTe/IbHBIe MHCTPYMEHTHI U IIPUEMBI OIpe/ie/leHrsl TeOMeTPUH Crielian3upOBaHHOrO HHCTPYMEeHTa.
5. Co3paHue ImaKoy reoMeTpUH Criel{iajan3upoBaHHOIO MHCTPYMEHTA .
6. VlHTerpawusi reoMeTpuH, TIOJTyuyeHHOW KoMaH/10ui CTW/Ib, ¥ TTapaMeTpUyeCcKoi TeOMeTpHUr TIpH pa3paboTke
TpexXMepHbBIX Mojieiell criel{Majri31upoBaHHOI0 UHCTPYMeHTa.
7. TeXHUKU CO3/laHMsI TUTIOBBIX (POPM B iM3aliHe TpeXMepHBIX Mo/iesieil fieTaau Crieljiaai3upoBaHHOTO
VHCTPYMEHTa.
8. Co3paHue C/IOKHBIX TIOBEPXHOCTEH CIlel[Mali3pPOBaHHOIO MHCTPYMEHTA.
9. AHanM3 ¥ KOHTPOJTb KaueCcTBa ITapaMeTpUdeCKOi TeOMeTPUH U TTOBepXHOCTel CBOOOHOM (hOpMBI
Crelaau3upoOBaHHOIO UHCTPYMEHTA.
10. Pa3paboTka cemelicTBa CrieL{HaTM3UPOBAaHHOTO UHCTPYMEHTA U CTeLMaM3MPOBaHHOTO OCHAIL[eHMUSI.
11. Pa3paboTka KOHGUTYpUPYeMbIX MoJesieid COOPKH CrieluaIu3upOBaHHON OCHACTKH
12 PaspaboTka npaBu/ia yIpas/ieHHs OMLUAMHU CIelaJu3MpOBAaHHOTO MHCTPYMEHTA U CIlelldaTi3upOBaHHOM
OCHACTKHU.
13 Pa3paboTka 130bITOYHOTO MOZY/IS CIIeL{aIM3UPOBaHHOTO MHCTPYMEHTA U CTIeL[aln3UPOBaHHON OCHACTKH.
14 3aka3 Ha crnellManTM3UpOBaHHON UHCTPYMEHT U CHeLaln31pOBaHHYIO OCHACTKY.
15. Pa3paboTKa 3/1IeKTPOHHOM CTPYKTYPHI 3aKa3a Ha CreldaIn3upOBaHHbI UHCTPYMEHT U
Crieliau3upOBaHHYH0 OCHACTKY.
16. Hucxopgsiee npoektrpoBanre B CAD. Pa3paboTka CTPYKTYphl (CO3ZaHHE MYCThIX MOZEJIeN).
3anMcTBOBaHMe XpaHsmuxcsa B PDM mogesneid.
17. Hucxopsmee poektrpoBanuie B PDM. Pa3paboTKa 371eKTpOHHOM CTPYKTYPHI (C co3panueM mycTteix CAD
JIOKYMEHTOB). 3aMCTBOBaHHe xpaHAamyxcs B PDM uvacreit (CAD moxkyMeHTOB). CUHXpOHH3aLMs CTPYKTYPBI
CAD [0KyMeHTOB.
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18. Hucxopsiee NpoeKTUPOBaHUE C UCII0/Ib30BaHHEeM KoMaH/bl «COXPaHUTh KakK».

19. Oneparnus «Co3zaanue». Co3aHye MOJeTH, YepTeXka C UCIIOb30BaHUEM HacTpoeK 6ubmmoreku PDM.
20. Crioco6bs1 co3panus CAD gokymeHTa: B paboueti 001acTy, MPU CO3[aHMU YaCTU B TIpoIiecce
pelaKTUPOBaHKS 3/IEKTPOHHOU CTPYKTYPBI.

21. Co3gaHue HOBOro 06beKTa Ipy MOMOIIH orepariyu «CoXpaHUThb Kak» B paboueii 06/1acTH.

Co3nanue HOBOTO 00beKTa MPY MOMOILH orepaiuy « CoxpaHuTh Koruio» B CAD.

22. Co3paHuie HOBOTO 00bEKTa MyTeM HCII0/IL30BaHUs (hali/ioB, XPAHAIUXCS Ha JIOKAJTLHOM KOMIIBIOTEDE.
23. OOBEKTBI, CO3/IaBaeMbIe MPH C/laue Ha XpaHeHHe MofiesH (uepTeka). HacTpoliku ciauv Ha XpaHeHue:
Mogenu, U3o6parkenusi, Mozieny v U300paXkeHusl.

25. Onepauus «Boirpysute». Bepcuu u ntepanum yacteii 1 CAD 10KyMeHTOB.

26. OcobeHHOCTH TMPOLECCOB CAAUM Ha XpaHEHHE:

- BHOBb CO3/IJaHHBIX MOJIeJIel, uepTesKel;

- BHOBb CO3/IaHHBIX MOJIe/Iel C MCII0/Ib30BaHNEM 00BeKTOB, 3aMMCTBOBAHHbLIX B PDM;

- BHOBB CO3/IaHHBIX MOJIe/ield C MCII0/Tb30BaHNeM 00BeKTOB, 3aMMCTBOBAaHHBIX Ha JIOKATbHOM KOMITHIOTEDE;
- MOZie/ield, CO3/JaHHBIX U XPAHSIIMXCS Ha JIOKAaTbHOM KoMITbtoTepe. Crioco0bl pa3pelieHys: KOHQIUKTOB MeXIy
JIOKanbHBIMU (aitiaMy U WAEHTUYHBIMA 00BeKTaMu, XpaHsiumMucs B PDM.

27. HewicTBus Haj 0ObekTaMu B paboueii 06/1acTy.

- Onepanyu «3arpy3uTb», «B3sTb Ha U3MEHEHHE».

- Onepanysi «BepHYThb 6e3 U3MeHEeHHU».

- Ynanenue u3 paboueii obnacty.

- BnokupoBka 06beKTOB B paboueii 061acT.

28. Onepauun, oOecrieurBaroLe CHHXPOHU3aLuio paboyeid 06/1acTv ¢ 0CHOBHBIM XpaHuuiieM PDM.
Onepauun «O6GHOBUTE», «[I0BTOPHO AOOABUTH CyIIeCTBYIOL[He OOBEKThI», UX OILUH.

29. Bepcun u utepanuu yacteir 1 CAD J0KyMeHTOB.

30. OnopHble CTPYKTYphL. [IpuéMsl co31aHus, peakTUPOBaHUsl M MOBTOPHOro OTKPbITUSI B CAD. OnopHble
CTPYKTYPHI Ji/1s1 peBU3ui. [Ipuémel co3ianusi, peJakTUPOBaHUs M IOBTOPHOTO OTKPLITHS B Creo.

31. Crioco0bl COBMECTHOTO HUCXO/SIIETO ITPOEeKTUPOBAHMUS B CTIeLMaIM3UPOBAaHHOTO HHCTPYMeHTa U
crieryanu3upoBaHHou ocHactku B CAD. Omnpenenienvie fyist u3zenvst (COOPOUHON eTUHUILIBI);

- KOMaHJHbIX (KpUTUYHBIX) TIapaMeTpoB (rabapuTHBIX, MACCOBBIX),

- FeOMETPHUECKUX OrPaHUUeHHH (TVIOCKUX U 00BEMHBIX),

- POCTPAHCTBEHHBIX OTPAHUYEHHH Ha pa3MellieHre KOMIIOHEHTOB.

32. lHCcTpyMeHTBI HUCXOAAero npoekruposanus CAD:

- KomroHoBKa.

- KapkacHusle mogenu.

- BnokHoT.

- O6I11ast reOMeTpUSI.

- O6begunenue/Hacneqosanue.

- Kormusa reometpum.

33. BJIOKHOT Crieryasu3upoBaHHOTO MHCTPYMEHTA U CIielMaTu3MPOBaHHOTO OCHareHus1. Pa3paboTka
0110KHOTA, COo3/1aHue:

- YIPOLIEHHBIX U300pakeHn nzaenvist (COOPOUHON eqVHULIBI),

- OTIOPHBIX 0CeH U MJIOCKOCTeH,

- KDUTUYHBIX Pa3MEpPOB, B TOM UKc/ie rabapyUTHBIX, MOHTa)KHBIX,

- Pa3MepHBIX U KPUTHYHBIX (rabapUTHBIX, MAaCCOBBIX) TTApaMeTPOB,

- CO3[jaHue BHYTPEHHUX KOHCTPYKTOPCKUX NapaMeTpoB

- CO37laHue MaTeMaTUueCKHUX COOTHOLIEHUI MeXly apaMeTpamHy,

- co3zilaHue Tabsuil, TMOKOH 00/1aCTU aHHBIX, TTO3ULIMOHHBIX 0003HAYEHUH.

34. Pa3paboTka KapKaCHBIX MO/iesield .Crieriua n3vpOBaHHOTO MHCTPYMEHTA U CTIe[MaIn3upPOBaHHOTO
ocHaiteHus1. PaspaboTka JepeBa KapkacHbIX Mogesiei. I11abmoH cOOpKH KapKaCHBIX MOJesIek.

Pa3paboTka KapKacHBIX MO/IeJIeH.

35. Pa3paboTka Mojiesieit KOMIIOHEHTOB (ZieTanel, COOPOYHBIX e[IMHUIT) Ha 0CHOBe 00HeKTOB «KomupoBaHue
reomeTpun», «O0beIHEeHe/HACIe[OBAHLIEY.

36. ®yHKUMOHaMBHBIE BO3MOKHOCTH CAE mpunoxxeHuil. BcrpoenHslii pexxuM. Ero npenmyiiectsa.

37. Tunbl CTPYKTYpPHOTO CTaTHUECKOTO aHam3a. Masble U Oobllve repeMeleHusl.

38. Tunel CTPYKTYPHOT'O AMHAMHAYECKOT0 aHa/iM3a

39. MogienvipoBaHue CrieaIu3upPOBaHHOTO MHCTPYMEHTA U CITelMaIM3UPOBAaHHONW 0CHACTKY TIPU 06paboTke
3ar0TOBKY Ha TOKAPHOM CTaHKe.

40. MogenvpoBaHie U OLjeHKa TPOYHOCTH KOJIbLia, YCTAaHOBIEHHOTO B TPEXKY/IaYKOBOM MaTpOHe.

41. MogenvupoBaHue TeMIIepaTypPHOIO M0JIs Criel{MaJlri31upOBaHHOIO MHCTPYMEHTa U CIeljua u3upOoBaHHON
OCHACTKH.

42. MogenvupoBaHUe TeMIiepaTypHoii fedopMaliuy crielidaau3upoBaHHOTO UHCTPYMeHTa U
CTielaTM3upPOBAaHHON 0CHACTKHU.

43. IlogroroBka CAD Mozeny crieliian3upOBaHHOIO MHCTPYMEHTA U CIIeLjiaIu3ipOBaHHON 0CHACTKU K
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aHanu3y. YaaneHre reOMeTpUYecKUX 371eMeHTOB. [IpoBepKa Ha HaMuye CUHTY/ISIPHOCTed. ACCOLMaTUBHOCTD
Mexay CAD Mozenbio crieliuaJn3upoBaHHOIO MHCTPYMEHTA U CIieLjuaInu3upOBaHHOM OCHACTKU M pacueTHOMN
MOZeJIbHO.

44. OrmipeiesieHye CBOMCTB MaTepuasia Creljiajn3upoBaHHOIO MHCTPYMeHTa U CTiel[iau3upoBaHHOM 0CHACTKU
. Ha3Hauenue marepuarna.

45, Pa30ueHre Ha KOHEUHbIE 3/IeMeHThl. THIIbI KOHEUHBIX 3/IEMEHTOB.

46. CtaH[apTHOE UCC/IeJ0BaHUE MOZE/U ClelUaJn3upOBaHHOIO MHCTPYMEHTA U CIieLjuaai3upoBaHHOM
OCHAcCTKU. VcciiegoBaHue 4yBCTBUTENBHOCTH MoJenu. OnTuMu3aLys MoJenu.

47. T'nobanbHOE U JIOKa/TbHOE UCC/Ie/IOBAHNE UYBCTBUTETBHOCTH MO/IeJN CITeI[UaTM3UPOBAaHHOTO MHCTPYMEHTa
U Crieljuanu3upoBaHHON 0CHACTKHU.

48. OnTuMu3aLys MO/ CTiel[iaIM3uPOBaHHOTO MHCTPYMEHTA U CITelaTM3MPOBaHHOM 0CHACTKU.
KoHcTpykTOpcKue 1 QyHKIMOHa/IbHBIE TITapaMeTPhl ¥ X OrpPaHUUeHuUs!.

3auert
Ha 3aueTe cTymeHTy npefoCTaB/stOTCA 3 BOMIPOCa MO BCEM paszesiaM Kypca, BpeMs Ha MOATOTOBKY
OTBeTOB 45 MUHYT.

OlleHKa «3auTeHO»

- CUCTeMATU3UPOBaHHbIE, ITyOOKHe U MOJHbIe 3HAHUS TI0 BCEM pa3/ie/iaM JUCLIMTUTHHBI, @ TaKXKe TI0 OCHOBHBIM
BOMPOCaM, BBIXOSAIINM 3a TIpeZiesibl yueOHOM ITpOrpaMMbI;

- TOUHOE UCII0/Ib30BaHUe HayYHOU TePMHUHOJIOTHH, CUCTeMaTHUeCKH TPaMOTHOE U JIOTHUYeCKH TIPaBUIbHOE
W3J/I0’KeHUe OTBeTa Ha BOIPOCHI;

- be3ympeuHoe B/a/ileHre UHCTPYMeHTapHeM yueOHOH JTUCIUTUTUHEI, yMeHre ero 3¢ GeKTHBHO UCIOb30BaTh B
MOCTaHOBKE HAyUHBIX M PaKTUYECKUX 3a/ay;

- BBIp@’KeHHas CII0COOHOCTh CAaMOCTOSTE/IbHO M TBOPUECKH PelllaTh CJIOKHBIE TPOOIeMBI M HECTaH/IapTHhIE
CUTyaLuy;

- TIOJTHOEe U TTyOOKOe yCBOeHre OCHOBHOM U IOTIO/THUTE/ILHOMN JIUTePaTyphl, pEKOMeH/I0BaHHOM paboueii
Tporpammotii 1o AUCLUIINHE;

- YMeHUe OPUEHTUPOBATHCSI B TEOPHSIX, KOHLENLUSIX Y HalpaBieHUsIX AUCLIUIUIMHBL U aBaTh UM KPUTHUECKYO
OLIeHKY, UCIO/b3Ysl HayYHble 10CTYKEeHUs JPYTUX AUCLIUILINH;

- aKTMBHOE yUyacTHe B TPYMIOBBIX 00CYKI€HUSIX, BEICOKHI YPOBEHb KY/IbTYphl UCTIOJTHEHUS 3a/IaHUM;

- BBICOKU YPOBEHb C(hOPMUPOBAHHOCTH 3asiBJIEHHBIX B paboueil mporpaMme KOMITETEHITUH.

O1leHKa «He 3auTeHO0»

- (pparMeHTapHbBIe 3HAHUS TI0 AUCLIUIUINHE;

- OTKa3 OT OTBeTa (BBITIOIHEHUS TIMCbMEHHO!N paboThi);

- 3HaHMe OT/Ie/IbHBIX UICTOUHUKOB, PEKOMEH/[0BaHHbIX paboueli MporpamMMOi 10 IUCIUTIINHE;
- HeyMeHHe UCII0JIb30BaTh HAYYHYH0 TePMHUHOJIOTHIO;

- Ha/lMuye rpyOBIX OmboK;

- HU3KUM ypOBeHb Ky/bTYPbl UCIIO/IHEHUS 3a/JaHUi;

- HU3KMM ypOBeHb C(hOPMHPOBAHHOCTH 3asIBJIEHHBIX B pabouei porpaMmme KOMIIETEHL[UH
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Bomnpocsl/
Pa3zzen 1. Pazpa0oTka TpexMepHbBIX Moje/Iei 3alaHus
5 10 |CrenMaTM3MpOBaHHOr0 HHCTPYMEHTA C 2 10 10 12 75 0 TeMaM
NMOBEPXHOCTAMH C/10)KHOH (popmbl B CAD 113,
CHCTeMax BepXHero ypoBHSI. Bornpocsl
K 3aueTy
Bomnpocsl/
Pazpen 2. Kondurypuporanue 3a/laHus
5 10 |CrenMaTM3MpPOBAHHOr0 HHCTPYMEHTA 1 30 14 14 16 75 0 TeMaM
crierMaaIu3upoBaHHOro ocHaumienusi B CAD n 113,
PDM MPM cucremax. Bonpocsl
K 3aueTy
Bomnpocsl/
Pazpen 3. Hucxopjsiiee 1 Bocxojsiiee 3aflaHus
5 10 |MPOEKTHpOBaHHeE CTeLHATH3HPOBAHHOIO 30 14 14 16 75 10 TeMaM
MHCTPYMeHTa U Crel{Ha/IM3uPOBaHHOr0 I13,
ocHamenus B CAD u PDM cucremax. Bomnpocsl
K 3aueTy
Bomnpocsl/
Pazpen 4. ilm>xkeHepHBIA aHA/IU3 U OI[€HKA 3aJlaHus
5 10 |HAAGKHOCTH CHELHATH3MPOBAHHOTO 26 13 13 13 25 0 TeMaM
MHCTPYMEHTA M CIleljua/Iu3UPOBaHHOU I13,
ocHactku B CAD/CAE cucremax. Borpocst
K 3aueTy
Bcero 3a 10 cemectp 108 | 51 51 57 100
Bcero no gucIuIuInHe 108 | 51 51 57 100
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