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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)

15.03.05 KoHCTPYKTOPCKO-TEXHO/IOTNYecKoe obecrieyeHre MallIMHOCTPOUTE/ILHBIX MPOU3BOACTB
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:

TICK-1/23.2 — ¢nocoOHOCTh TIPOEKTUPOBATh ITPOCTYI0 TEXHOJIOTUYECKYI0 OCHACTKy MeXaHOCOOpOUHOro
TPOU3BO/CTBa

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-1/23.2

3HAHUA:
METO,Z[I/IKI/I MPOEKTUPOBAHUSA TeXHOJIOTUYECKOHl OCHAaCTKU U HWHCTPYMEHTa /i1 HW3rOTOBJ/IEHUSA

MalllMHOCTPOUTE/IbHBIX HBAEHHﬁ.;

YMeHus:
HWcnonb3oBate CAD-cuctembl /1Sl pa3paboTku U ohOpM/IeHHS] KOHCTPYKTOPCKOM JOKyMEHTAl[uh Ha

TeXHOJ/IOTHYeCKYH0 OCHACTKY U MHCTPYMeHTaA JJid U3TrOTOBJI€HHSA MAIlIMHOCTPOUTE/IbHBIX HBAEHHIZ.;

HAB8bIKU.
HpOQKTI/IpOBaHI/IE MPOCTBIX CTAHOUHBIX HpI/ICHOCO6]'IeHI/If/'I " pexyl1ljero MHCTPyMeHTa [Jid U3rOTOBJIEHUA

MalllMHOCTPOUTE/IbHBIX ,ELeTa]Ieﬁ. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Juctuminia KOMITBEIOTEPHOE ITPOEKTUPOBAHUME CITEITMAJIBHOI'O

MHCTPYMEHTA siBisieTcs JUCLIMTUTHHON YacTH, ()oPpMHUPYyeMoii yuaCTHUKAMH 00pa3oBaTeIbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMbI MOATOTOBKY 10 Haripae/ieHn0 15.03.05 KoHcmpykmopcko-
mexHo/n02u4eckoe obecneueHue MawUHOCMpoumenbHbIX NPOU3B0OCMS.

CogpepxaHue [UCLIWIVIMHBL SBISETCA JiornyeckuM npopo/pkenrem aucoumuivH: CUCTEMHOE
IMPOEKTUPOBAHUE KOHCTPYKIIMII M TEXHOJIOTMM WU3IOTOB/IEHUS W3AEINN
OTBETCTBEHHOI'O HA3HAYEHWNSA, NWH®OPMAIIMOHHO-CMCTEMHOE OBECIIEYUEHUE
KOMIIBIOTEPHO-UHTEI'PUPOBAHHBIX IMPON3BO/ICTB, TEXHOJ/IOTNYECKASA
OCHACTKA, PEXYIIN MHCTPYMEHT, MH)KEHEPHASI 1 KOMIIBIOTEPHASI TPA®UKA,
PE3AHUE MATEPHWAJIOB, OCHOBBI TEXHOJ/IOTYIM OBPABOTKHU INTYBOKUX OTBEPCTUI

MAJIBIX TUAMETPOB.

I[penBapuTeTbHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOILerocs /10 Havuasia U3yueHus TUCLATUTAHBL:

OIIK-10 — CrniocobeH pa3pabarkiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TIPOTPaMMEI, TPUTOHbIE /IS
MPaKTHU4eCKOro pYMeHeHusI

OITK-2 — CniocobeH MpoBOJUTh aHa/IU3 3aTpaT Ha obecrieueHye AeATeIbHOCTH ITPOU3BOCTBEHHBIX
Tio/ipa3zesieHui

OTIK-5 — CriocobeH UCIOMb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JIEHCTBYIOIIHE B MPOIiecce
M3rOTOBJIEHHUS] MAIlTMHO CTPOUTE/TBHBIX H3/Iesiil TpebyeMoro KauecTBa, 3alaHHOTO KOJIMYeCTBa Tpy
HaVMeHBLIMX 3aTpaTax 0bIleCTBEHHOTO TPy/a

OIIK-6 — CriocobeH MOHMMATh MPUHLMITEI PA00THI COBpEMeHHBIX MH()OPMAL[MOHHBIX TeXHOJIOTHH U
WCTIOb30BaTh WX JJIs pellleHus 3a/iad rpodecCHoHaIbHOM JesTeTbHOCTH

OTIK-7 — CriocobeH y4acTBOBATh B pa3paboTKe TeXHUUECKOU JOKYMEHTAIUH, CBSI3aHHOM €

rpodhe CCUOHATBLHOM JiesiTeTbHO CThI0

IICK-1/23.1 — Crioco6eH OCyILeCTB/ISATh TEXHOTOTHUECKYHO TIOTOTOBKY ITPOU3BO/ICTBA
MaIllMHOCTPOUTE/IbHBIX U3/le/Ni HU3KOM CJI0KHOCTH

TTICK-1/23.2 — Crioco0eH MpOeKTUPOBATh MPOCTYH0 TEXHO/IOTHUECKYI0 0CHACTKY MEXaHOCOOPOUHOTO
TPOU3BOJCTBA

TICK-1/23.3 — CrniocobeH MpoeKTUPOBATh TEXHOIOTHUeCKHe ITPOLIeCChl aBTOMATH3UPOBAHHOIO
W3rOTOBJIEHHS] MallIMHO CTPOUTE/IBHBIX U3/l HU3KOW CII0XKHOCTHU

TICK-1/23.5 — CriocobeH 3a/iaTh TpeOOBAHHUS K HA/IEXKHOCTH U3/e/TUH MAIlTMHOCTPOEHHUSI U OIIEHUTD
JIOCTUTHYThIe 3HaUeHUsl HaJleXKHOCTH U3/ MallIMHOCTPOEHMS Ha BCeX 3Tarnax >KH3HEeHHOro LUK/a
TTICK-1/23.7 — CniocobeH pa3pabaTbiBaTh pEKOMEH/IAIIMU U TEXHOJIOTHH, CBS3aHHbBIE C PAKTUUECKUM
WCTIOIb30BaHUEM CITelMaJTbHOr0 MHCTPYMeHTa U 0CHACTKU JIJIsl U3TOTOBJIEHUS JieTaslell CrieljuaJbHOro
MallIMHOCTPOEHUSs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3/jie/ioB U JUAAKTHYECKHX eIUHHI]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

BCEI'O
IIpakTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/23.2

Paspen 1. Pa3pa6oTKa TpexMepHBIX Moyie/leli Crielja/IM3HPOBaHHOI0 HHCTPYMEHTA C
MOBePXHOCTAMH c/10XHO# (opmbl B CAD cucremax BepxHero ypoBHs. Co3/laH1e KPUBBIX,
rapameTpuuecKoii reoMeTprUK U noBepxHocTeil cBo6ozHOM hopmbl B CAD crcTeMax BepXHEro ypoBHs
(ISDX) 1. ITporjecc MOAeIMPOBaHKS IOBEPXHOCTeH Criel{iaTM3UPOBAHHOr0 MHCTPyMeHTa . 2. Criocobbt
1 MeTO/bl CO3/IaHMsI IePBUYHBIX KPUBBIX. 3. CII0COOBI M METO/bI CO3/IaHHUsI TapaMeTpUUeCKoi
reoMeTpHH 1 TIOBePXHOCTel CBOOO/IHOM (hOPMBI CIIelMaIM3UpPOBaHHOTO HHCTPYMeHTa . 4.
JononHuTenbHble UHCTPYMeHTh! B CAD cucTemax U pyieMsbl OIpe/iesieHUsi TeOMeTpUU
CreLyani3UpOBaHHOTO HHCTPYMeHTa. 5.Croco6bl U MeTOAb! CO3/IaHMsI IV1aJIKOH reOMeTPHH
CreLyani3UpOBaHHOTO HHCTPYMeHTa . 6. CriocoObl M METOZbI MHTErpaLiii reOMeTPHH, MOTy4eHHOH
KoMaH/{0i CTHJIb, ¥ TapaMeTPUYECKOi reOMeTPHH TP pa3paboTKe TPeXMePHBIX Mogenei
CreLyani3MpoBaHHOTO UHCTPYMeHTa. 7. TeXHUKM CO3laHHsl TUMOBBIX OPM B Jn3aiiHe TPeXMepHbIX
Mojiesieli ieTa/u CeL{aIM3upOBaHHOTO MHCTPyMeHTa. 8. Crioco6bl M METO/BI CO3/JaHMUsT CIIOXKHBIX
TIOBEPXHOCTeH CIielaIi3upoBaHHOr0 MHCTpyMeHTa. 9. Criocobbl M MeTO/b! aHa/i3a U KOHTPOJIH
KauecTBa [apamMeTp1yeckoii FeOMeTPUH 1 MOBEePXHOCTel CBOBO/HOM (HOPMBI CrieLiHani3MpOBaHHOTO
uHcTpyMeHTa B CAD cucTeMax BepxHero ypoBHSI .
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Paspen 2. KongurypupoBaHue crieljia/TM3MPOBAaHHOT0 MHCTPYMEHTA M CIIeLia/TH3HPOBAaHHOI0
ocHamenusi B CAD u PDM MPM cucremax. [ToHsiTHsI KOHOUTypHUPOBaHUS CIELIMATN3HPOBAaHHOTO
VHCTPYMEHTa U Creliiani3upoBaHHOro ocHailleHus: 1. CeMelCTBO CrieljuaM3MpoBaHHOTO HHCTPYMEHTa
U CrelaIM3upOBaHHOr0 OcHaleHust. 2.Oniuy, Habop OMLMiA, BapyaHThI OMLMIA. 3. YipaB/ieHue
onuusmy. ITpaBusia, KOTOpble ONpe/essiioT, Kakie KOMOMHALIMK OMLMH MOTYT ObITh BEIOpaHbI B
CreLMaM3MpPOBaHHOM MHCTPYMEHTe U CIleljuaTM3UPOBAHHOM OCHalleHHH. 4. VI36bITOUHBIH MOAY/Ib
CrieLanM3MpOBaHHOIO MHCTPYMEHTA M CrieLjdai3MpOBaHHOIO OCHallieHus. 5. 3aKa3 Ha
CreLan3MpoBaHHOI MHCTPYMEHT U Crieljdai3MpoBaHHOe OCHallleHue. 6. D/IeKTPOHHas CTPYKTypa
3aKasa Ha CIieljiaIM31pOBaHHbIA HHCTPYMEHT U CIeLiaIM3UpOBaHHOe OCHallleHHe. 7. MeHezpKepbl 110
KOH(UTypaLyK Crieliaai3MpOBaHHOTO HHCTPYMEHTA M CIIeLiaTi3MPOBaHHOTO OCHAILIeHWsI.
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Paspen 3. Huc H BOC MPOEKTHPOBaHHe CHel[Ha/TH3HPOBAaHHOT0 HHCTPYMEHTa H
cneyuanu3upoBaHHoro ocHamenus B CAD u PDM cucremax. Tema 1. O6bexTbI cictembl PDM.
YacTy, 371eKTpOHHBIe CTPYKTYpbI yacteif, CAD oKyMeHTsl, TUIbl CAD /IOKyMEHTOB U UX COOTBETCTBHE
o6bektam Creo, cTpykTypbl CAD /JOKyMeHTOB, CBsI3U Mexy yacTamMu 1 CAD [JOKyMeHTaMH, THIIbI
cesizeli Mexxay uactsiMu 1 CAD fokymentamu. ATpubyTh! yacteit 1 CAD JOKYMEHTOB, UX CBSI3b C
napamerpamut CAD 06beKTOB, «0603HaYeHHe» rapamMeTpoB, arpubyTsl cesseil. PeakTupoBanie
3HaueHuit arpubyToB uacreii 1 CAD gokymenToB. Tema 2. MHrerparyst CAD ¢ PDM. OcHoBHble
006/1aCTH XpaHeHHsl HH)XeHEePHBIX JaHHbIX, pa3paboranHbix B CAD. JlokanbHasi pabouast 06/1acThb.
CepeepHast pabouast 06;1actb. OcHoBHOe xpaHunuie. (JIokanbHOe pabouee Mecto). KoHTeKCT: H3zenve,
6ubroreka, pabouast o6acts. Cepsep, JOKa/bHbIH KomrbioTep. Criocobs B3anmogeiicteus CAD ¢
PDM. Beinajiatoiiee Metto Daiisl, epeBo MO/ie/1, HaBUraTop Narok, BCTPOeHHbIi Gpay3ep, MeHepkep
cobbiTuid. Otnuns unTepdeiica CAD B aBTOHOMHOM U HHTerp1poBaHHOM ¢ PDM pexxnmax paboThl.
Perucrpaiys, npaska u yganeHue cepsepa B CAD. Jucnietuep cepBepoB. OCHOBHBIE KOMaH/IbI
yTIpaB/IeHHUsI COZleP>KUMbIM JIOKa/IbHOI paboueii o6nacty. IMIOPT, 5KCIOpT. BI0KMPOBKA W aBTOHOMHBIH
noctyn K paboueit obnacru. Tema 3. Paboure obacti. HasHaueH#e, OCHOBHbIE 3/IeMEHTbI OKHa
paboueii o6nactu PDM u BctpoenHoro B CAD okHa. CepBepHasi 1 JIOKa/bHast yaCTH paboueii o61actu.
Co3zanvie u yaanenue pabourx obacreii. Vicronb30BaHre HECKOIBKUX pabounx obmacTeit.
Opranu3anyst pabounx obsacreid npu paboTe B HECKOMBKUX MPOeKTax. AKTHBHasi pabouast 06/1acTb.
Hacrpoiika paboueii o6nact rosb3oBaresieM. (Ha cepBepHO#i 1 JIOKa/bHOI cTopoHe). 1 Tema 4.
OcHoeHble ornepanun CAD c yuétom o6meHa faHHbIME ¢ cepepoM PDM. Co3zatb; OTKpBITE;
Coxpanutb; OCOGeHHOCTH BBINONHEHHst onepariyii «OTKpeITb» U «COXPaHUTB MOZeNb (YepTEX)» C
UCro/b30BaHWeM paboueii obnactu. Beirpysuts; Ciath Ha XpaHeHue; COXPaHUTb U BbITPY3HTh; B31Th
Ha U3MeHeHue; YanuTh u3 paboueii obnacru; [JobaButs B pabouyto 06/mactb; CUHXPOHH3HPOBATh;
O6noBUTH. Tema 5. Bubnmorexku. O61ux Hactpoek CAD, cTaHJapPTHBIX U POYMX U3ZEHH,
Marepuasios. . Tema 6. ITouck. [ToUCK 3aMMCTBOBaHHBIX MOJeJIeii (UacTeii) 1 GHOIHOTEUHBIX 06BEKTOB.
TIpocroii nouck; PaciumpeHHbIid nouck; Knaccuukanonssiid nouck. Iouck B untepdeiice CAD u
PDM. OcobenHocT# rnoucka (aiijioB MoArpy3ku cBoiicTB Mareprasos . Tema 7. Crioco6bl COBMECTHOTO
HHUcxozgsIero npoektrpoBanusi B CAD c ucrionb3oBanueM Bo3MokHocTeld PDM. Hucxogsiiree
nipoektrpoBanue B CAD. PaspaboTka CTPyKTypbI (CO3aHHe MyCThIX Mogeneii). 3aMMCTBOBaHHE
xpansituxcsi B PDM mogeneit. Hucxopsiee npoektrpoBanye B PDM. PaspaboTka 371€KTpOHHOM
CTPYKTYPHI (C co3ganuem nyctbix CAD 0KyMeHTOB). 3aMMCTBOBaHHe XpaHsiuxcs B PDM uacteit
(CAD pokymenToB). CuHxponusaius cTpykTypel CAD gokymeHTOB. Hucxogsilee npoeKTUpoBaHue C
HCII0/Ib30BaHKeM KoMaH/jbl «COXpaHHUTh Kak». Tema 8. Crioco6bl Bocxogsiiero npoekrupoBanus B CAD
¢ ucnonb3oBaHWeM BosMoxkHOcTel Windchill PDM. Onepanust «Co3aanue». Co3jgaHue MOfeNH,
yepTeXKa C UCI0/Ib30BaHKUeM HacTpoek 6ubmmorekn PDM. Crioco6s! co3ganus CAD gokymeHTa: B
paboueli 06/1acTH, NpK CO3AHUM YaCTH B TIPOLIeCCe PeaKTHPOBAHMUS /IEKTPOHHOM CTPYKTYPBI.
Co3panre HOBOro 06bekTa Mpy MoMoLLM orepatiii «CoXpaHUThb Kak» B paboueii o6mactu. Co3anue
HOBOro o6bekTa rnpu nomoty onepauu «CoxpaHuth Konuto» B CAD. Co3zaHue HOBOro o6bekTa
IyTeM MCIO/b30BaHusl (haiifioB, XpaHSILMXCs Ha JIOKaTbHOM KomnbioTepe. Tema 9. Onepanus «Cath Ha
xpaHeHne». OGBEKThI, CO3/jaBaeMble TIPH c/jaue Ha XpaHeHHe MoZie/u (depTexa). Hactpoiiku caun Ha
xpaHeHue: Mogenu, N306paxenusi, Mogenu u usobpaxeHust. Onepatiuisi «Bbirpysutb». Bepcun 1
ntepauuu yacteid 1 CAD fokymeHTOB. OCOGEHHOCTH TPOLIeCCOB a4l Ha XpaHeHHe: - BHOBb
CO3JaHHBIX MO/esleii, uepTeXKel; - BHOBb CO3/JaHHBIX MOZie/Ieli C MCII0/Ib30BaHHEM 00beKTOB,
3aMMCTBOBaHHBIX B PDM; - BHOBb CO3/IaHHBIX MOJJIel C UCI0/Ib30BaHHeM 0OBEKTOB, 3aMMCTBOBAHHBIX
Ha JIOKa/IbHOM KOMIIbIOTepe; - MO/ie/iel, CO3/JaHHbIX U XPaHSIMXCS Ha J10Ka/IbHOM KOMITbIOTepe.
Crioco6b! paspetiieHnst KOHGIMKTOB MeX/y JOKa/IbHBIMU (hailiamMul U HjieHTHIHBIMU 00BbeKTaMu,
xpansiiumucs B PDM. Tema 10. [leiicTBust Hag o6bekTamu B paboueii o6mactu. - Oneparun
«3arpy3uTh», «B3Tb Ha U3MeHeHHe». - Onepanys «BepHyTh 6e3 n3MeHeHUii». - YaneHne u3 paboueit
obnacri. - BriokupoBKa 06beKTOB B paboueii obacty. - Onepaiyu, 06ecreurBaroLie CHAHXPOHH3AL{I0
paboueii 06nacTy ¢ 0cHOBHBIM XpanuuiieM PDM. Onepariun «O6HOBUTE», «[I0BTOPHO 106aBUTH
cyljecTByoLife 00beKTbI», UxX onuuy. Tema 11. Co3aaHue ¥ XpaHeHHe MO3TaIHbIX Pe3y/IbTaToB
nipoektupoBanust B CAD. Bepcuu u urepanuu yacreit 1 CAD jokyMeHTOB. OMOpHbIe CTPYKTYPBI.
IIpuémsl co3panus, peJakTUPOBaHuUsI U MOBTOPHOro oTKpbITHs B CAD. Tema 12. Co3zaHue 1 XxpaHeHUe
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BapUaHTOB TPOEKTUPYeMOro u3zie/ns. OnopHble CTPYKTYpBbI A5 peBU3Hil. [TpuéMbl co3sanHus,
Pe/JaKTHPOBaHHUsI ¥ TOBTOPHOTO OTKPbITHs B Creo. Tema 13. CpaBHeHue nH$popmanuy B PDM. -
CpaBHeHHe 3/IeKTPOHHBIX CTPYKTYP Pa3HbIX BepCHid. - CpaBHEHHE 371IeKTPOHHON CTPYKTYPBI 1
cTpyKTypbl CAD 110KyMeHTOB, - CpaBHeHHe OMOPHBIX CTPYKTYP. - CpaBHeHHe Mozieneit. Tema 14.
Crioco6bl COBMECTHOT0 HUCXOAsLero npoektrpoBatusi B CAD. OripesienieHue Aisi uzienusi (c6opouHoit
€/IUHULIBI): - KOMaH/JHbIX (KDUTHYHBIX) [TapaMeTPOB (rabapUTHBIX, MACCOBBIX), - FEOMETPHYECKHUX
orpaHuueHni (TVIOCKMX U 06beMHBIX), - TPOCTPAHCTBEHHbIX OPaHUYeHHMH Ha pa3MellleHre
KoMIIOHeHTOB. Tema 15 VIHCTpyMeHThI HUCXOZsLero npoektiposaHusi CAD: - KomroHoBKa. -
KapkacHble Mogienu. - BiokHOT. - O61ijasi reometpusi. - O6beauHenre/HacneoBanue. - Korust
reometpun. Tema 16. Pa3paboTka 610kHOTa. PaspaboTka 6710KHOTa, CO3/jaHMe: - YIIPOIEHHBIX
n3o6pakeHHii n3genmst (COOPOUHOI eIMHULIBI), - OTIOPHBIX OCeH U M/IOCKOCTeH, - KPUTHUHBIX pa3MepoB,
B TOM YKC/le rabapUTHBIX, MOHTAKHBIX, - Pa3MePHBIX M KDUTHUHBIX (rabapUTHBIX, MaCCOBBIX)
1apaMeTpoB, - CO3/jaHie BHYTPeHHUX KOHCTPYKTOPCKMX MapaMeTPOoB - CO3/laHHe MaTeMaTHyeCKUX
COOTHOLIEHUH MeXX/ly TapaMeTpaMH, - Co3/jaHue Tabmy, rubKoit 06/1acTH JaHHBIX, O3ULIMOHHBIX
o603HaueHnii. Tema 17. PazpaboTka KapkaCHbIX MogeJieii. PaspaboTka iepeBa KapKacHBIX Mogiesieit.
ITa6oH c6OpKK KapKacHbIX Mojie/iell. PaspaboTKa KapKacHbIX Mogeteil. «IIpuBsi3Ka», 0ObsBNeHH e
pa3mMepoB KapKaCHbIX Mojeeii K napameTpam 610kHOTa. «IIpuBsi3Ka», 06bsiBIeHHe TapaMeTPOB MO/
c6opku u3zenst (c60poUHOM eMHMIIBI) K TapaMeTpam 61okHOTa. Onpezienierne «OO6iieii reoMeTpui»
KapKacHbIX Mogiesield. Pacripezienenyie «O61iield reoMeTpUm» MeX/y KapKaCHBIMU MOZE/ISIMU 1
KOMITOHEHTaMH IyTEéM HCI0/1b30BaHust «KomnupoBaHus reoMetpun», «O6beIHeH s/HaCIe/J0BaHMs».
‘YiipaB/eHHe JOCTYINOM K KapKacHbIM MoziessiM. Tema 18. PaspaboTka Mozeneli KOMIIOHEHTOB (aeTasne,
cOOpOYHBIX eIMHMII) Ha 0CHOBe 06BeKTOB «KomnmpoBaHue reometpum», «O6be/jiHeHe/HacIe0BaHue .
Tema 19. OcobeHHOCTH pa3paboTKy c6opouHbIX YepTexeii B CAD c Hcronb30BaHHeM HHGOpPMaLi
PDM. - ITonyyeHre HOMepOB MO3ULMI U3 crieldukatuy PDM. - [TIpocTaHOBKA MO3ULMH € OMOLLBIO
O6acty oBTOpeHwsI. - [IpocTaHOBKa MO3ULMI C OMOILLbI0 Moay/st Bl TY-nosuimu.

Paspen 4. IH)KeHepHBIi aHA/IM3 M OLieHKa Hale)KHOCTH CHelHa/IM3HPOBAaHHOr0 HHCTPYMEHTa U
cnenuanu3upoBanHoii ocHacTku B CAD/CAE cucremax. CAD/CAE cucremsl. Tema 1.
DYHKIWOHA/IbHbIE BO3MOXXHOCTHU. 1. BeTpoeHHsIi pexkum. ITpenmyiectsa. 2. THUIIBI CTPYKTYPHOTO
CTaTHYeCKoro aHanmsa. Masble ¥ 60/1blKe nepemerteHus. 3. TUITbI CTPYKTYPHOTO JUHAMUUeCKOro 1
TEIIOBOrO aHa/IM3a Creldani3MpOBaHHOr0 HHCTPYMEHTA U CrielidaTu31MPOBaHHOM ocHACTKH. 4 THrbl
Mojie/ield, ufjeanm3anuy, c6opoyHble COeANHEHHs! CreliaTu3MPOBaHHOTO HHCTPYMeHTa U
CrieLan3upoBaHHoi ocHacTKU. Tema 2. MeToJ, KOHEUHBIX 37IeMEHTOB 1. DTarbl MeToJla KOHeYHbIX
9/71eMeHTOB 2. IH)KeHepHbIe pacyeTsbl, ONpe/iesisiolie KauecTBo Creljdaai3upoBaHHOr0 MHCTPYMeHTa U
CreLyani3MpOBaHHOI OCHACTKH U MIPOU3BOJMTEILHOCTb UX U3rOTOB/IEHNUs. 3. AHAIMTUYEeCKHe MeTO/b
Y YHCTIeHHbIe MeTO/bl, MeTo/, KOHeuHbIX 31eMeHToB (MK3). CyiiHOCTb MeTo/ja KOHEUHBIX 371eMeHTOB.
OjHOMepHas 3ajia4a O pacripe/ie/ieHMH TeMIeparypbl B cTepkHe. 4. MeTo/| KOHeUHbIX 3/1eMEeHTOB.
Pa3buieHre MO/Ie/IM Ha CeTKY KOHEUHbIX 3/IeMEHTOB M TOYHOCTh pacyeTa. MeTo/| KOHEeUHBIX 371eMEeHTOB.
«OrpaHnueHye» 1 «Harpyska». Buzipl Harpy3ok. Buzbl orpannueHuii. 5. MeTo/ KOHEUHBIX 3/1EMEHTOB.
YipoleHHOe U3/I0)KeHHe 3a/jaukt YIIpyroit fed)opMaL{iy CTYTIeHYaToro crepyHs. 6. h- u p-Bepcuu
MeTO/la KOHeUHBIX 3/1eMeHTOB. P-MeTo/. MIHTepronsLys, opsoK rnoanHoMma. Ilpesen cxoauMocTH. 7.
OrnpefienieHye HanpsbkeHUH, Aedopmariuii. O6beMHOe HarpshkeHHOe cocTosiHUe. 8. OnpejeneHue
HanpsbkeHuH, fedopmarii. 3akoH I'yka. 9. Teopun NPOUYHOCTH B COMPOTHB/IEHUH MaTepPUaoB.
DHepreTHvecKoe yCI0BHe IVIACTUYHOCTH (YC/IOBHe IUIacTUYHOCTH Museca). 10. dyHziamMeHTaIbHbIE
cucTeMbl ypaBHeHni. OcHOBHOe uddepeHLansHOe ypaBHeHHe. MaTpulia )KecTKoCTel, MaTpHLia
nemndupoBaHus. 11. @yHaamMeHTa/bHbIE CUCTEMbI YpaBHeHUH. JIMHeHHbIN 1 He/TMHeHbIA CTaTHYeCKuit
8 ananu3. 12. Cucrems! equnni. Hanpspkenust, aedopmaryn, cMertenus. 13. OgHonpoxoaHas U
MHOTOMpPOXOAHast afanTarysi. CTerneHb HHTePIOIALMOHHOTO TonrHoMa. 25. HeobXogumsle 1
JI0CTaTOYHbIe 3/1eMeHThbI IMHeHHOro cTaTHyeckoro aHanusa. Tema 3. VIHKeHepHbIi aHamms 1
CreLyani3MpoBaHHOTO MHCTPYMEHTA U CrielMaTu31pOBaHHOM ocHacTKu 1. MogenupoBaHue
CreLyanM3upoBaHHOTO MHCTPYMEHTA U CTeLdaTu31POBaHHOM OCHACTKY NpU 06paboTKe 3aroTOBKU Ha
TOKApHOM CTaHKe. 2. Mo/ie/lMpoBaHHe 1 OLjeHKa MPOYHOCTH KOJIbL{a, yCTaHOB/IEHHOTO B TPEXKY/1auKOBOM
narpoHe. 3. Mojie/lMpoBaHye TeMIepaTypHOro MoJisi CrieLiiaau31upoBaHHOrO MHCTPYMeHTa U
CreljMann3upOBaHHON 0CHACTKU. 4. Mo/ienMpoBaHue TeMIiepatypHoit fedopmarin
CreLiMaM3uPOBaHHOrO MHCTPYMEHTa U ClleljuaI31poBaHHOM ocHacTKU. Tema 4. DTaribl MHXeHepHOro
aHa/M3a Crieliau3upoBaHHOrO MHCTPYMEHTa U CIleLiMaIu3upoBaHHoM ocHacTKH. 1. TTogroropka CAD
MO/Ie/IU CrieliaTM31POBaHHOrO MHCTPYMEHTA U CIleliaIM3UPOBaHHOM OCHACTKM K aHaIu3y. YaneHue
reoMeTpHYeCKHX 371eMeHTOB. IIpoBepka Ha HalM4Me CUHTY/ISPHOCTeH. AcCoLMaTHBHOCT Mexay CAD
MO/IefIbIO CIelMaM31POBaHHOIO MHCTPYMEHTa U Criel{aM3MpOBaHHON OCHACTKM M pacueTHON
Mofienibio. 2. OnpeyiesieHKe CBOWCTB MaTepHaa Crielidaau3MpoBaHHOIO MHCTPYMeHTa 1
Crieliian3upoBaHHON ocHAacTKM . Ha3HaueHre marepuana. 3. Pa3bueHre Ha KOHeUHble /1eMeHThl. TUrbI
KOHEUHbIX 371eMeHToB. 4. CTaHJapTHOe UCC/e0BaHHe MOZe/H CIIeL{aTM3UPOBAHHOr0 HHCTPYMEHTa 1
CrieliMasM3upoOBaHHON OCHACTKU. MccriejoBaHie UyBCTBUTENBHOCTH MOZie/ . ONTHUMM3aL|s MOJEeNH. 5.
T'nobabHOe U JIOKa/IbHOe UCC/Ie/joBaHKe YyBCTBUTEILHOCTH MOZIe/H CIIeL{ani31POBaHHOTO
MHCTPYMeHTa U Creljuau3uPOBaHHOI 0CHACTKY. 6. ONTUMM3aLMst MO/ CleliaTu31POBaHHOTO
MHCTPYMEHTA U CleLjuaTM3UPOBAHHOM 0CHACTKU. KOHCTPYKTOPCKHUe U (YHKLIOHA/IbHbIE TapaMeTpbl 1
WX OrpaHAYeHHsI.

26

14

14

12

25

Bcero 3a 8 cemecTp

108

52

52

56

100

Bcero no gucuuminHe

108

52

52

56

100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep n
HauMeHOBaHUe
paspena
JUCLIUNIUHBI

Tema NMPAKTHYECKOIr'0 3aHATUA

Oo0nemMm,

ayp.
JacoB

Pa3gen 1. Pa3pabotka

1. BBefieHue B npoliecc MO/le/TMPOBaHUsI IOBepXHOCTelH

TpexXMepHbIX Mogesieit
Criel[MaIM3upoOBaHHOTO
WHCTPYMEHTa C
TIOBEPXHOCTSIMU
CJIO’KHOU (hOPMBI B
CAD cucremax
BEepXHEero ypOoBHSI.

CrieljaaM3upoOBaHHOrO UHCTpyMeHTa . 2. Co3/jaHue NepBUYHBIX
KpuBHIX. 3. Co3aHre napaMeTpUueCcKoi TeOMeTpUH U NOBepXHOCTeN
cB00OOHO (hOPMBI CITeI[Ma/IM3MPOBAaHHOIO UHCTPYMEHTa . 4.
JononHuTeIbHble MHCTPYMEHTBI U [IPYEMBI OIpe/ie/leHrs FeOMeTPUU
CrieL[uaau3upoBaHHOr0 UHCTPyMeHTa. 5. Co3/aHue I71aIKou
reoMeTpUM CIleljMaJIu3MpOBaHHOIO HHCTPYMeHTa . 6. IHTerparus
reoMeTpUH, TIOMy4YeHHOW KoMaH 01 CTH/Ib, U TapaMeTpruyecKoit
reoMeTpHUH TIPU pa3paboTke TpeXMepHBLIX MOjesiei
CIieLMaau3upoOBaHHOIO MHCTPYMEHTA. 7. TeXHUKU CO37,aHUs TUITOBBIX
(hopMm B au3aiiHe TpeXMepPHBIX MOjle/iel JleTau
CIleL[uaaIu3upoBaHHOro MHCTpyMeHTa. 8. Co3aHue C/I0XKHBIX
TOBEPXHOCTeN ClielMau3MpPOBaHHOTO0 UHCTPYMeHTa. 9. AHanu3 u
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KOHTPOJIb KaueCTBa llapaMeTpuyieCcKoil FeOMeTPHH 1 [IOBEPXHOCTeH
cBoOOZHOM (hOPMBI CIIeIaM3UPOBAHHOTO HMHCTPYMEHTA.

1. Pa3zpaboTka cemelicTBa CrielMaIM3upPOBaHHOTO UHCTPYMEHTA U
Criel[Ma/TU3UPOBAaHHOTO OCHaleHus. 2. Pa3paboTka

Pazpen 2. o o
Kmﬁbnr DOBAHHE KOH(MUTYPUPYEMbIX MO/iesiel COOPKU CrieljuaIM3upOBaHHON 0CHACTKU
yPHP 4. Pa3paboTKa mpaBu/a yrpas/eHusl OMLUSIMU CTIeLHaTU3UPOBaHHOTO
CrieL[Maau3upoBaHHOro o
AHCTDYMEHTA I WHCTPYMEHTA U Creldau3upOBaHHON 0CHACTKU. 5. Pa3paboTtka 14
pyMm M30BITOYHOTO MOZAYJIS CTIEL[HATU3UPOBAaHHOTO UHCTPYMEHTa U
CIleLaIu3upOBaHHOro o o
CrieLMaau3upoOBaHHOU OCHACTKU. 6. 3aKa3 Ha ClieLaIu31pOBaHHON
ocHaerus B CAD u WHCTPYMEHT U CIeIMaM3upOBaHHYI0 0CHACTKY. 7. Pa3paboTka
PDM MPM cucremax. PYMEHT u P y Y. 7. Fa3pan
3/IeKTPOHHOM CTPYKTYPHI 3aKa3a Ha CrieLidaJau3ipOBaHHbIN
VHCTPYMEHT U CIleLjia/Iu3UPOBaHHYI0 OCHACTKY.
Pasgen 3. Tema 7. CriocobbI COBMECTHOTO HUCXO/IAIIETO TIPOEKTUPOBAHUS B 14
Hucxopsiee u CAD c ucnons3oBanueM Bo3MokHocTeil PDM. Hucxopsiiee
BOCXOJdlIee npoektupoBaHue B CAD. Pa3paboTka cTPyKTyphI (CO37jaHMe MyCThIX
IIPOEKTUPOBaHUe MoJesieit). 3auMCcTBOBaHMe XxpaHswuxcsi B PDM mogeneil.
crieriaau3upoBaHHoro Hucxopsiiee npoektrpoBanue B PDM. Pa3paboTka 3/1eKTpOHHOMH
VHCTDYMEHTA U CTPYKTYPHI (€ co3panreM nyctbix CAD 10KyMeHTOB).
crieL[uaanu3upoBaHHOr0|3arMCTBOBaHue XpaHamuxcs B PDM uacteit (CAD OKYMEHTOB).

ocHatrenus B CAD n
PDM cucremax.

Cunxponusauus ctpykrypsl CAD nokymeHnToB. Hucxopsinee
MIPOEKTUPOBaHKE C UCOIb30BaHNEeM KoMaH/Ibl « COXpaHUThb Kak».
Tema 8. Criocobs1 Bocxogsiiiero npoekTrpoBadusi B CAD c
rcnonb3oBaHueM Bo3MoykHOCTeid Windchill PDM. Oneparus
«Co3ganue». Co3paHre Mofie/ny, uepTexa C UCII0/Ib30BaHUeM
HacTpoek 6ubmoreku PDM. Crioco6bl co3panuss CAD foKyMeHTa: B
paboueii 06/1aCTH, IPU CO3/IAHUM YaCTH B TIPOI[ECCE PeJaKTUPOBAHMS
3JIeKTPOHHOM CTPYKTYyphbl. Co3aHre HOBOro 00BeKTa Mpy MOMOLIN
ornepayu «CoxpaHUTh Kak» B paboueii obmactu. Co3zaHue HOBOTO
o0beKTa Mpy oMoty orepaun «CoxpaHuTh Kormio» B CAD.
Co3aHre HOBOTO 00BEeKTa ITyTeM HCII0/Ib30BaHMs (hakiyios,
XPaHAIUXCS Ha JIOKaJbHOM KoMribroTepe. Tema 9. Oneparus «CpaTtb
Ha xpaHeHue». OOBEKTHI, CO3/laBaeMble TIPH CZlaue Ha XpaHeHue
Mogenu (uepTeska). HacTpoliku ciaun Ha xpaHeHHe: Mogeny,
N306pakenust, Mogenu u u3obpaxenusi. Oneparust « BeIrpy3uTh».
Bepcuu u urepanuu uacteid 1 CAD fokymeHTOB. OCOGEHHOCTH
TMIPOLIECCOB C/laud Ha XpaHeHue: - BHOBb CO37IaHHBIX Mojienel,
yepTeskel; - BHOBb CO3/IaHHBIX MO/Ie/Iel C UCTI0/Tb30BaHUEM
00BEKTOB, 3aMMCTBOBAaHHBIX B PDM; - BHOBb CO3/IaHHBIX MOJe/Iet C
WCTI0/Ib30BaHUEM 00LEKTOB, 3aMMCTBOBAHHBIX Ha JIOKATbHOM
KOMITbIOTEpE; - MOZeJiel, CO3JaHHbIX U XPaHSAIMXCS Ha JIOKa/IbHOM
komrbtoTepe. Criocobbl pa3peliieHus1 KOHQIUKTOB MeXIY
JIOKaNbHBIMU (haiiiaMu U WAEHTUYHBIMUA 00BeKTaMH, XPaHSIUMUCS B
PDM. Tema 10. deiicTBust HaJ 00beKTaMH B pabouei 06/1acTH. -
Onepaiyu «3arpysutb», «B34Te Ha U3MeHeHue». - Onepanus
«BepHyTb 6e3 u3MeHeHu». - YianeHue u3 paboueli 061acTu. -
bnokupoBka 00beKTOB B paboueit o6mactu. - Onepary,
obecrneunBaoIe CHHXPOHU3aI[UI0 paboueli 00/1aCTU C 0CHOBHBIM
xpanunuiiem PDM. Oneparun «O6HOBUTL», «II0BTOPHO [[00aBHTh
CYIIeCTBYIOIIME 00BeKThI», UX oniuu. Tema 11. Co3ganue u
XpaHeHye NTO3TalHbIX pe3yJbTaToB poeKTrupoBanus B CAD. Bepcun
u uteparyy yacteii U CAD f1oxkyMeHTOB. OIOpHBIE CTPYKTYPBI.
[Ipuémel co3nanus, pefakTUPOBaHKUS U TOBTOPHOTO OTKPLITUS B
CAD. Tema 12. Co3gaHue ¥ XpaHeHHe BapUaHTOB IIPOEKTUPYeMOro
nszenusi. OropHbIe CTPYKTYPHI AJisi peBr3nid. [Ipuémsbl cospanus,
peJakTHPOBaHUs ¥ TTIOBTOPHOTO OTKPbITHA B Creo. Tema 13.
Cpaenenre nHpopmaryiu B PDM. - CpaBHeHMe 3/1eKTPOHHBIX
CTPYKTYP Pa3HbIX Bepcuid. - CpaBHeHHe 3/IeKTPOHHOM CTPYKTYPhI U
cTpykTypbl CAD 10KyMeHTOB, - CpaBHeHUe OIOPHBIX CTPYKTYP. -
Cpaenenue mogeneid. Tema 14. Crioco6bl COBMECTHOTO HUCXO/ISIIIIETO
nipoektupoBanus B CAD. Onpefenenye fist u3fenusi (COOpOYHOM
eIMHULIBI): - KOMAH/HBIX (KPUTUUHBIX) [IapaMeTpoB (rabapUTHBIX,
MAaCCOBBIX), - FeOMETPUUECKUX OrpaHHUeHHH (TJIOCKUX U 00BEMHBIX),
- IPOCTPAHCTBEHHBIX OrPaHUYEHWI Ha pa3MelleHre KOMIIOHEHTOB.
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Tewma 15 NMHCTpymeHTBI HUCXOAALEr0 TpoekTupoBanus CAD: -
KomroHoBKa. - KapkacHble Mogien. - BiiokHOT. - Ob1jasi reomeTtpusi. -
O6nwenuHenne/HacnenoBanue. - Korust reometpun. Tema 16.
Pazpabotka 6;10kHOTa. Pa3paboTka 6;10KHOTa, co3paHMe: -
YIPOLEHHBIX N300payKeHUH n3zieust (COOpPOUHOM eIUHULIBI), -
OTIOPHBIX OCel U IJIOCKOCTeH, - KPUTUYHBIX Pa3MepoB, B TOM UKCJIe
rabapUTHBIX, MOHTKHBIX, - PA3MEPHBIX U KPUTHUHBIX (TabapyTHBIX,
MaCCOBBIX) T1TaPaMeTPOB, - CO3/laHe BHYTPEHHUX KOHCTPYKTOPCKHX
rapaMeTpoB - CO3/laHMe MaTeMaTHYeCKUX COOTHOLLIEHUHN MeXIy
rapamMeTpamH, - Co3ZlaHue Tabsui, rubKoi 00/1aCTH JaHHBIX,
TMO3UL[MOHHBIX 0003HaueHmid. Tema 17. Pa3paboTka KapKacHBIX
Moeneii. Pa3spaboTka ziepeBa KapkacHbIX Mozesiel. I11aboH cOopku
KapKacHBbIX Mojiesiel. Pa3paboTka KapKacHBIX Mojiesniel. «[IpuBsi3Ka»,
00bsABIEHUE Pa3MepOB KapKaCHBIX MO/e/Iel K mapamMerpaM O/I0KHOTA.
«[IpuBsizka», 00BsIB/IeHHE [TAPaMeTPOB MOZe/Ti COOPKU M3zenust
(cbopouHo#t equHMUIILI) K TapameTpam O6yiokHoTa. OmpesiesieHre
«O0611eli reoMeTprH» KapKacHBIX Mozieneid. Pacripesenenue «O01ei
reoMeTpUM» MeXXAy KapKaCHbIMHU MOJIe/IsIMA M KOMITOHeHTaMU Ty TéM
HCII0/Ib30BaHusl « KOIMpOBaHusi reoMeTpumn», «O0bearHe s/
Hac/eZioBaHUsI». YTIpaBJieHre AOCTYIIOM K KapKaCHBIM MOZEeJIsiM.
Tema 18. Pa3paboTka Mogie/nieli KOMITIOHEHTOB (/1eTasiel, COOpOUHbBIX
e/IUHUI]) Ha 0CHOBe 00beKTOB «KonmMpoBaHUe TeOMeTpUN»,
«O0BearHeHe/HacIeJOBaHKEY .

Pazpen 4.
WHxeHepHBIN aHaNM3
Y OL|eHKA Ha/le’)KHOCTH

Tema 1. @yHKIMOHATbHbBIE BOSMOXXHOCTH. 1. BCTPOEHHBIN peXXuM.
IIpeumyiectsa. 2. TUIBI CTPYKTYPHOIO CTaTUYeCKOrO aHa/In3a.
Marbie u Gosbinivie riepeMeltieHusi. 3. TUIBI CTPYKTYPHOTO
JMVHaMHYecKoro aHaiu3a Tema 3. VIH)keHepHBIH aHa/In3 U
CrieLMaau3upOBaHHOrO MHCTPYMEHTA U ClleLaIu3MpOBaHHON
ocHacTku 1. MogenvupoBaHye crieliuaJi3upoBaHHOIO MHCTPYMeHTa U
CrelManM3upOBaHHON OCHACTKH MPY 00paboTKe 3ar0TOBKH Ha
TOKapHOM CTaHKe. 2. MofieMpoBaHue U OLleHKa MPOYHOCTH KOJbLIa,
YCTaHOBJ/IEHHOI'O B TPEXKY/1aYKOBOM MarpoHe. 3. MozenupoBaHue
TeMITepaTypHOrO I0JIs ClleLaau3MpOBaHHOIO0 NHCTPYMeHTa U
CrielaIM3upOBaHHON 0CHACTKU. 4. MojeMupoBaHye TeMIlepaTypHOi
nedopmalyu Crieljuaa3upoBaHHOTO MHCTPYMEeHTa U
crieL[uau3upoBaHHON OCHAcTKU. TeMa 4. JTarbl MHXeHepHOT0
aHaJ/v3a crielldau3upoBaHHOTO UHCTPYMEHTa U
criel[MaM3upoBaHHON ocHacTKu. 1. [TogroroBka CAD mopenu

4 |CHeLMaIM3MpOBaHHOrO | CIeL|aIM3MPOBAHHOIO MHCTPYMEHTa 1 CrieLjaIM3UpOBaHHOM 14
VHCTPYMeHTa U OCHACTKU K aHa/Iu3y. YaajeHve reOMeTPUUECKUX /IeMEHTOB.
crieraausupoBaHHoN (IIpoBepka Ha HalMMuKMe CUHTY/ISIPHOCTeN. ACCOLMAaTUBHOCTD MEXY
ocHactku B CAD/CAE |CAD mogzespl0 cierjuaam3rpoBaHHOTO MHCTPYMEHTA U
CUCTeMax. CrieljiaIM3upOBaHHON OCHACTKU M pacueTHOM MOZenblo. 2.

OnpefieneHre CBONCTB MaTepHasa Crieliaan3upoBaHHOTO
WMHCTPYMEHTa U CllellianrM3upoBaHHON ocHacTKy . HasHaueHre
Marepuasna. 3. Pa3buieHrie Ha KOHeUHble 3/1eMeHThI. THITbI KOHEYHBIX
3nemeHTOB. 4. CTaHapTHOE UCC/Ie0BaHre MOZeNN
Crieraau3upoOBaHHOTO UHCTPYMEHTA U CrleL{Maln31upOBaHHON
OCHACTKU. VccnefoBaHue UyBCTBUTEIBHOCTH MoZea . OnTuMur3anys
Mogenu. 5. [obansHOe U T0KaIbHOe UCciejoBaHue
YYBCTBUTEIHLHOCTH MOJIe/U CrielldaTu3upoBaHHOT0 MHCTPYMeHTa U
CrieI[iaIM3uPOBaHHON O0CHACTKHU. 6. ONITUMM3aI[s MOZe/H
Creraau3upoOBaHHOIO UHCTPYMEHTA U Cllel{UaIn3upOBaHHON
ocHacTku. KoHcrpykropckue U yHKLMOHa/IBHbIE TTapaMeTpPhl U UX
OrpaHHUYeHusl.
Bcero 3a 8 cemecTp 52
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojiep>kaHue yue0HOro 3a{aHus
n/n pa3jena 4JacoB
JAUCLMIITHHBI
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Paszen 1. Pa3pabotka |(Co3JaHre KPUBBIX, TApPAMETPUUECKON TeOMETPUH U TIOBEPXHOCTEH 12

TPexXMepHBIX Moziesiel (cBobogHoH (popmbl B CAD cucremax BepxHero ypoBHsi (ISDX) 2.

crieljaau3upoBaHHOro|Co3zaHue nepBUYHbIX KpUBBIX. 5. Co3ZaHye I1aIkol reOMeTpUH

VMHCTpYMeHTa C Crieliiaau3upoOBaHHOTO MHCTPYMeHTa . 9. AHanIU3 U KOHTPOJIb

TTIOBEPXHOCTSIMU KauecCTBa [TapaMeTPUUECKON reOMeTPHH U TTIOBEPXHOCTeH CBOOOAHOMH

CNOXXHOM (hOPMBI B (hopMbI CrIelaTM3UPOBAHHOTO MHCTPYMEHTA.

CAD cucremax

BEepXHero ypOBHS.

Pazgen 2.

KoudwurypupoBanve |2.Pa3paboTka omiui, co3/jaHyie HabOpOB OMI[UM, BADHAHTOR OMIIUH. 3.

Creryaau3upOBaHHOrO | YIIpaB/ieHue OMNLMSAMU Cllel{Majn3upOBaHHOIO MHCTPYMeHTa U

WHCTPYMEHTa U CIleL[uaaIu3upoOBaHHOrO ocHallleHus. 8. [IpoBesjeHre MeHepKMeHTa 16

CrieljaaM3upOBaHHOTO0 [ KOHGUTypaLiM CrieljiaJIu3upoBaHHOTO HHCTPYMeHTa U

ocHajeHuss B CAD 1 |crieLian3upoBaHHOIO OCHACTKHU.

PDM MPM cucremax.
Tema 1. O6bekThl cictemMbl PDM. YacTH, 371eKTPOHHBIE CTPYKTYPBI
yacteir, CAD gokymeHTHI, TUTTBI CAD TOKyMEHTOB U UX
cootBeTcTBUE 00bekTaM Creo, cTpyKTypbl CAD /10KyMeHTOB, CBSI3U
Mexay yactssMu 1 CAD goKyMeHTamu, TUIIbI CBSI3eH MEX/y YacTsIMU
u CAD gokymenTamu. ATprOyThl uacteil 1 CAD I0KyMeHTOB, UX
cBsi3b ¢ mapamerpamu CAD 00beKTOB, «0003HaueHHe» TapaMeTpoB,
arpulyThI cBsizell. PejakTipoBaHye 3HaueHU aTpuOyTOB YacTeid U
CAD pokymeHToB. Tema 2. nterpanusi CAD ¢ PDM. OcHOBHbIe
o0sacTy XpaHeHMsI MH)KeHEePHBIX IaHHBIX, pa3paboraHHbix B CAD.
JlokanbHast pabouast obmacte. CepBepHasi pabouast 06/1aCTb.
OcHoBHoe xpaHuuite. (JIokaabHOe pabouee MecTo). KOHTEKCT:
n3zienue, bubmoreka, pabouast obacte. CepBep, JTOKaIbHBIHI
koMmrbroTep. Criocobwl B3aumogieiictBuss CAD ¢ PDM. Brinagatoiriee
MeHto Paiin, fepeBo MofenH, HaBUraTop MarokK, BCTPOeHHBIN
Opay3ep, MmeHemkep cobbiTHi. OTinunsa untepdeiica CAD B
ABTOHOMHOM M MHTerprpoBaHHoM ¢ PDM pexxyrMax paboThl.

Paszen 3. Perucrparus, npaska u yaanenue cepsepa B CAD. [lucnieruep
cepBepoB. OCHOBHbIE KOMaH/bl YIIPaB/IeHUS COJEePKUMbIM

Hucxopsiee u . N

BoCXOsiLICe JIOKaIbHOM [U)a6oqe1/1 obnactu. IZIMHOPT, 3KCcHopT. biokupoBka u
aBTOHOMHBIH JOCTyT K paboueii ob6imactu. Tema 3. Pabouue obnacty.

NIPOEKTUPOBaHNe 60ueii o61acti PDM 1

CTICIAAMAPOBAHHOTO HasHaueHne, 0CHOBHBIE 371eMeHTBI OKHa paboueli o . 16

HHCTPYMeHTa 1 B%TpOGHHOl"O B CAD okHa. CepBepé{aﬂ u H%Kanbnéﬂ yactu pabouen

CTIEIHATHANPOBAHHOTO obsacTu. C03/:[a6H1/1e 1 yAaieHne pabounx o J'IaCTEéI. HCHOgbBOBaEII/Ie

ocHamenns B CAD 1 HeCKo/IbKUX pabounx obnacreid. Opranu3anus pabounx obsacteil mpu

PDM CHCTEMAX. pabore B HECKO/IbKHX TPOEKTax. AxruBHas pabouas 06]'IaCTI:;
Hacrpoiika paboueii obnacty nons3oBareneM. (Ha cepBepHo# 1
JiokanbHo# ctopoHe). 1 Tema 4. OcHoBHble orepariu CAD ¢ yuétom
obmeHa JaHHbIMU ¢ cepBepoM PDM. Co3aath; OTKpbITh; COXPaHUTH;
Ocob6eHHOCTH BBITIO/THEHUS oriepaiiuil «OTKPbITh» U «COXPaHUTh
MoziesTb (UepTéx)» C UCIoIb30BaHueM paboyeii 06acTy. BeIrpy3uTs;
Cparb Ha xpaHeHue; COXpaHUTb U BBITPY3UTh; B3STh Ha U3MeHeHUe;
Ynamate u3 paboueii obmactu; JobaButs B pabouyro 06macTh;
CunxpoHusrpoBatb; O0HOBUT. Tema 5. Bubnoreku. OOImx
Hactpoek CAD, cTaHJapTHBIX 1 TIPOUMX W3/e/THi, MaTepPUaJIoB. .
Tema 6. TTorck. [TorcK 3aMCTBOBaHHBIX Mogesielt (YacTei) u
OubmoTeuHbIx 00beKTOB. IIpoCTOl MOKCK; PacivpeHHbIA TIOKCK;
Knaccudukarmonnsiii nouck. ITouck B untepdeiice CAD 1 PDM.
OcobeHHOCTY TTOMCKa (aiiIoB MOATPY3KH CBOMCTB MaTepPUaoB .
Tema 19. OcobenHocTH pa3pabotku c6opouHbix ueprexxeil B CAD ¢
HCITI0/Tb30BaHueM uHdopmaiuu PDM. - ITonyueHre HOMEPOB
no3unui u3 cretudukarm PDM. - TIpocTaHOBKa MTO3UIHIM C
romoIipr0 O6/1aCTH TOBTOPEHHSI.

Pazgen 4. Tema 2. MeTof, KOHEUHBIX 371eMEeHTOB 1. Taribl MeTO[a KOHEUHBIX 12

NHxeHepHbIN aHamM3
Y OL|eHKa HaJie)KHOCTH
CreLyalIu3upOBaHHOIO
VMHCTpyMeHTa 1
crieljaIM3upoOBaHHOM

371eMeHTOB 2. VIH)KeHepHbIe pacyeTsl, OIpejesIsAoliye KaueCTBo
Creryau3upoOBaHHOTO UHCTPYMEHTA U Crlel{ialn31upOBaHHON
OCHACTKU U IPOU3BOJUTE/ILHOCTL UX U3TOTOBJIEHUS. 3.
AHayuTHYeCcKue MeTO/bl U YMCJIeHHbIE MeTO/Ibl, MeTO/, KOHEeUHBIX
snemeHToB (MKD). CyIIHOCTb MeTO/la KOHEUHBIX 3/1eMEHTOB.
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ocHactku B CAD/CAE
cucTeMax.

OpHoMepHad 3aiaya O paclipeZie/ieHUH TeMIeparypsl B CTepykHe. 4.
MeTo/ KOHEUHBIX 3/71eMEeHTOB. Pa3bueHue Mofiesiv Ha CeTKY KOHEUHbBIX
3/1eMEHTOB U TOUHOCTb pacyeTa. MeTos, KOHEUHBIX 371eMeHTOB.
«OrpaHuueHue» U «Harpy3ka».Busl Harpy3ok. Bujbl orpaHUueHui.
5. MeTo/| KOHEeUHBIX 3/IEMEHTOB. YTIPOLL[EHHOe U3JIOKEeHWe 3ajaun
yIIpyToi JeopMaliviy CTYTIeHYaToro CTepskHs. 6. h- 1 p-Bepcumn
MeTO0/,a KOHEUHBIX 3/IEMEHTOB. P-MeTo[. VIHTeprnosisLus, NopsgoK
noimHoMa. Ipegen cxogumoctu. 7. OnpefesieHre HanpsDKeHUH,
nedopmauuii. O6beMHOe HanpsbkeHHOe cocTosiHue. 8. OnpesieneHye
HafpsbkeHu, fedopmaruii. 3akoH ['yka. 9. Teopuu npoyHoCTH B
COTIPOTUB/IEHUM MaTepUasioB. JHEPreTHYeCcKoe YC/I0BUe
T7IaCTUYHOCTH (yCJIOBHE TUIAaCTUUHOCTH Mu3eca). 10.
@DyHJaMeHTalbHbIE CUCTEMbI YpaBHEHUU. OCHOBHOE
muddepeHMabHOE ypaBHeHWe, MaTpulja )KeCTKOCTel, MaTpulLia
nemriupoBanust. 11. dyHpaMeHTaIbHbBIE CUCTEMBI YPaBHEHUH.
JIuHelHbIN 1 HeJIMHeHHBIM cTaTuueckuit aHamus. 12, Cucrembl
enunaull. Hampsbkenusi, fedopmaiiuu, cMmettienus. 13. OpHonpoxoHast
¥ MHOTOIpOXofHas aganrtauys. CTerneHb UHTEPIO/ISALMOHHOIO
nojiMHoMa. 25. Heob6xoayMble 1 JOCTATOUHbIE 3/IEMEHThI IMHEHHOrO
CTaTUUeCKOro aHaamu3a.

Bcero 3a 8 cemectp

56

4. ®OPMBI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI

CEMECTP HEJEJ/IN1 CEMECTPA
1234 5 6 (7|8 9 10 | 11 | 12 13
8 BII3 | OP BII3 | OP Borp. 3au, 3au.

‘YciioBHbIe 0003HAUCHUA:

o JIP — aparHocTHUeCKasi paboTa;

BII3 — Bornipocel/3ajanus

® 344. — 344eT.

o temam I13;

Borip. 3au — BOIpOCHI K 3aueTy;

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZWTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;

BOIIPOCHI/3aaHus 1o Temam [13;

BOIIPOCEHI K 3aUeTy.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOoAUTCA B Cl)OpMaXZ

3a4yeT.

11

23412




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. B. B. Xopocos. . ABromaru3rpoBaHHoe nipoektrpoBanue. CI16.BI'TY "BOEHMEX" um. [I. @.
YcrtuHoBa, 2013, 3. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He Tpe0yroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://ibooks.ru/ — 3BC A#bykc.py - 3T0 60/BILON BEIOODP aKTya bHOU JTMTepaTyphI [jis Balllel
O0MO/INOTEKY B 37IEKTPOHHOM BUJIE;

2. https://e.lanbook.com/ — 3BC JlaHsb;

3. https://urait.ru/ — O6pa3oBatenbHas maatdopma «FOpaiiT». [I/sl By30B U CCy30B.;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DiieKTpOHHO-0MO/IMOTeYHasi CUCTEMa;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TpodecCHoHabHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIpaBOYHbIE CHCTEMBI:

1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecrieueHue:

. PTC Creo;

. Siemens NX;

. SolidWorks 2015 R5;

. T-Flex;

. Creo Simulation Basic ENG;

. Windchill Quality Solutions Tryout;

. KOMITAC-3D V17;

. KOMIUIEKC PEIITEHWI ACKOH 2014;

. JIOLIMAH:PLM 2014;

. Windchill Quality Solutions Enterprise client.

S OO UThA WN -

—_
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5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.

13



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

. InTepakTuBHas 10CKa;

. PTC Creo;

. Siemens NX;

. SolidWorks 2015 R5;

. T-Flex;

. Creo Simulation Basic ENG;

. Windchill Quality Solutions Tryout;

. KOMITAC-3D V17;

. KOMIUIEKC PEIIEHUI ACKOH 2014;
. JIOLIMAH:PLM 2014;

. Windchill Quality Solutions Enterprise client.

RO OO WN =

—_

6.2. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

14



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHOE ITPOEKTUPOBAHUE CITEIIMAJIBHOI'O NTHCTPYMEHTA

AnHoTanusa paboueii nporpaMMsl

HOuctunuivHa KOMIIBIOTEPHOE ITPOEKTMPOBAHUE CIIEITNAJIBHOT' O
MHCTPYMEHTA spBisieTcss AMCLUIVIMHONW YacTH, (opMHpPyeMO# ydYaCTHHKAMH 00pa3oBaTe/IbHBIX
OTHOIIeHWH Oioka 1, 1porpaMMbl TIOATOTOBKM I10 HampaeieHuto 15.03.05 KoHcmpyKmopcko-
mexHo/s02u4eckoe obecneyeHue MAawUHOCMpoUmesbHbIX npou3goocme. JIUCIWIIMHA —peanu3yeTcs Ha
¢axynerete E Opykue u cucrembl BoopyxeHuss BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadezapoit E2
TEXHOJIOTUS Y TIPOU3BOACTBO APTU/IJIEPUICKOT'O BOOPY KEHNS.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1/23.2 criocoGHOCTb TPOEKTHPOBATh TPOCTYI0 TEXHOTOTHUECKYyH) OCHACTKy MexXaHOCOOpOUHOro
TIPOU3BO/CTBA.

ConepkaHue AWCLUTUIMHBI OXBAaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C KOMIIBIOTEPHBIM MPOEKTHPOBaHWEM B
CAD cucremax BBICOKOTO YPOBHS CIeLMajbHOTO WHCTPYMEHTA, TIpe[Ha3HAaueHHOTO [l TeXHOJIOTU
W3rOTOBJIEHUS U3/le/Ii OTBETCTBEHHOTO Ha3HAYeHHsl.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
e BOIIpOCHI/3ajaHud 11o Temam [13;
*  BOIPOCHI K 3aUeTY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITAHBI
TpeyCMOTPEHBI MPaKTUUeCKue 3aHsIThsA (52 4.), caMoCTosATe/IbHasA paboTa cTyaeHTa (56 u).
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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 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
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.

B. B. Xogocos. .
ABTOMaTHM3UpPOBaHHOE
MPOEeKTUPOBaHUE:
CII6.BI'TY
"BOEHMEX" um. [.
®. Ycrunona, 2013
o)

. OcHOBBI
MPOEKTUPOBaHUS B
Creo Parametric:
CII6.: HUILI APT,
2021 (1,2,3,4)

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/jaHue HabopoB OMIWH, BADUAHTOB OMIUH. 3. B. B. Xozocos. . 16
YnpasneHue ONIUSAMH CreLaau3upOBaHHOI0 UHCTPYMeHTa 1 ABTOMAaTH3MpOBaHHOE
CreLjuanu3upoBaHHOro ocHalleHus. 8. IIpoBesieHre MeHePKMeHTa MpOeKTHUPOBaHKe:
KOH(Urypalyu crieL{uajarM3upoBaHHOrO UHCTPYMeHTa U CII6.BI'TY
CrerjaarM3upoBaHHOIO OCHACTKMU. "BOEHMEX" nm. [I.
®. Yctunosa, 2013
2
A. C. Adanacses, K.
M. UeaHog, N. I.
BopoHrioga. .
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CucreMHOe
MPOEKTUPOBaHUE
KOHCTPYKLIMH U
TEeXHOJIOT Ui
WU3rOTOB/IEHHUSI
153 () 1517
OTBETCTBEHHOI'0
Ha3HAYeHUS:
CII6.BI'TY
"BOEHMEX" um. [.
®. YcruHoBa, 2011

4

Wroro no pa3geny 2

16

Paszpgen 3. Hucxopsijee u Bocxopsiiee NPpOeKTUPOBaHNe ClieluaIu3UPOBAHHOr0 MHCTPyYMeHTa 1
crnepaan3upoBaHHoro ocHamienuss B CAD u PDM cucremax.

Tema 1. O6bekThI cucTeMbl PDM. YacTH, 571EKTPOHHBIE CTPYKTYPHI
yacteit, CAD fokymeHThI, TUIIbl CAD 10KyMEHTOB U UX COOTBETCTBHE
obbektam Creo, cTpykTypbl CAD OKYMEHTOB, CBS3U MEX/Y YaCTIMH
u CAD pgokyMeHTaMu, TUTIbI CBsizeld Mexxy uactsamu u CAD
JoKymMeHTaMu. ATprOyThI uacteii 1 CAD JOKYMEHTOB, WX CBSI3b C
napamerpamu CAD 00BeKTOB, «0003HaUeHHEe» TTapaMEeTPOB, aTPHOYThI
cBsi3eid. PeflakTpoBaHye 3HaueHuH aTpubyToB uacteit u CAD
nokymeHToB. Tema 2. InTterpauust CAD ¢ PDM. OcHoBHBbIe 06/1acTH
XpaHeHus1 MH)KeHepHBIX JJaHHbIX, pa3paborannbix B CAD. JlokanbeHast
pabouasi o6nacte. CepBepHas pabouast 06/1acTh. OCHOBHOE
xpanuuie. (JlokanpHOe pabouee MecTo). KoHTEKCT: w3nenue,
6ubnuoreka, pabouasi 061acts. CepBep, JT0KaIbHbBIM KOMITBIOTED.
Crioco6s! B3aumogeticteust CAD ¢ PDM. Brinagaroriee mexro ®aiir,
JepeBO MO/Ie/TH, HABUTaTop MarokK, BCTPOEHHBIN Opay3ep, MeHeKep
cobbrtuii. OTunst uaTepdeiica CAD B aBTOHOMHOM U
uHTerpupoBaHHOM ¢ PDM pesxuimMax paboThl. Peructparusi, ipaBKa u
ypanenue cepBepa B CAD. lucnetuep cepBepoB. OCHOBHBIE KOMaH/[bI
yTIPaBJIeHUS COZIeP>KUMBIM JIOKaIbHOW paboueli obmactu. UMriopT,
9KCMOPT. B/IOKMPOBKa ¥ aBTOHOMHBIH JIOCTYT K paboueli 06macTy.
Tema 3. Paboune obmacti. HasHaueHe, 0CHOBHBIE 3/IEMEHTEI OKHa
paboueii obnact PDM u BctpoenHoro B CAD okna. CepBepHast U

A. C. AnekcaHJpoB,
A. C. Adanacnes, /.
B. Bacunbkos. .
Odopmiienue
yeprexeil B Creo
Parametric: CII6.:
HUIL APT, 2022 (3,
4,5, 6)

A. C. AnekcaHpoB,
. B. Bacunbkos, B.
B. I'onukosa. .
Co3pnanue
YepTEéKHOr0 CUMBOJIA
B Creo Parametric:
CII6.: HULI APT,

N 2022 (2) 16
JIOKabHasi yacTu paboueii obnactu. Co3fanue U yaaneHyie pabounx A. C. Adanaches, K
obnacTeii. Mcrosb30BaHre HECKOILKUX pabounx ob6macTei. M .I/IBaHOB 1 ,F ’
Opranu3anys pabounx obacTe mpu paboTe B HECKOJIBKUX MPOEKTaX. }'30 oH o;3a T
AxTtuBHas pabouast o6sacTb. HacTpoiika paboueii o61actu CIECTEI;IV[HO.E.
nosib3oBaresieM. (Ha cepBepHOl 1 yloKaybHOM cTOpoHe). 1 Tema 4.
OcHogHeble onepanuu CAD c yuéTom oOMeHa JaHHBIMU C CEPBEPOM NPOEKTHPOBAHHE
PDM. Co3zath; OTKpbITh; CoXpaHuTh; OCOOEHHOCTH BHITIOTHEHUS KOHCTPYKHHIE 1
ortepauyii «OTKpbITE» U «COXpaHUTb MOJe/b (UePTEX)» C TEXHOJIOTHH
WCII0/Tb30BaHueM paboueii obsactu. Beirpy3uts; Cate Ha XpaHeHMUE; V3TOTOB/ICHHA
CoXpaHHUTh U BBITPY3UTh; B34Th Ha M3MeHeHue; YianuTh U3 paboueii VRS
obnacty; [To6aBUTh B pabouyro 06s1acth; CUHXPOHU3UPOBATH; OTBETCTBEHHO.FO
O6HoBUTE. Tema 5. Bubmoreku. O6upx Hactpoek CAD, }213'11{681143?11?;{’.
CTaHAAPTHBIX U MPOYUX U3Je/ui, MaTepuanos. . Tema 6. [Touck. "B OEHM.EX" . T
IMowck 3aMMCTBOBaHHBIX MOAesel (dacTeid) u OMOIMOTEUHBIX ®. YerHoBa 20'11 )
00bekToB. ITpocTOl MOMCK; PaclIMpeHHbIH MOUCK; ’ 3) ’
Krnaccudukaimonnsiii mouck. ITorck B uatepdeiice CAD u PDM.
OcobeHHOCTH TIOMCKA (ali/IOB MOATPY3KH CBOMCTB MaTepuasoB . Tema
19. OcobenHocTy pa3paboTku c6opounbix ueptexkeid B CAD ¢
rcrosib3oBaHrueM uHpopmaluu PDM. - [TonyueHre HOMEPOB MO3ULMI
u3 crietyukaiu PDM. - TIpocTaHoBKa MO3ULIUM C TIOMOIIIbIO
O06nacTy MOBTOPEHUS.

Wroro no pa3geny 3 16

Pa3zpesn 4. nkeHepHBIH aHA/IN3 U OLeHKA HA/I©)KHOCTH CIenia/IN3UPOBAaHHOI0 HHCTPYMEHTa 1
crepan3upoBaHHoi ocHacTku B CAD/CAE cucremax.

Tema 2. MeTop, KOHEUHBIX 371eMeHTOB 1. DTarbl MeToZla KOHEUHBIX
3/1eMeHTOB 2. IH)XeHepHble pacyeTsl, OIlpe/esIstollie KauecTBo

17

A. C. Adanacnes, K.
M. UBaHog, N. T.
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CreLiMan3upOBaHHOIO MHCTPYMEHTA U CIieL[uaIu3upOBaHHOU
OCHACTKU U MPOU3BOJJUTENBHOCTb UX U3TOTOB/IEHUS. 3.
AHa/nMTHYeCcKre MeTOAbl U UHC/IeHHbIe MeTO/Ibl, MeTO/, KOHeUHbIX
seMeHToB (MKDO). CyIIHOCTb MeTOZa KOHEUHBIX 3/IeMEHTOB.
OpHomMepHas 3ajjaua 0 pacripeZiesieHu TeMIeparyphl B CTepKHe. 4.
MeTo KOHEYHBIX 371eMeHTOB. Pa3bueHre Mo/iesiv Ha CeTKY KOHEUHBIX
3JIEeMEHTOB U TOYHOCTb pacueTa. MeTo/; KOHEUHBIX 3/1EMEHTOB.
«OrpaHuueHue» U «Harpy3ka».Bujbl Harpy3ok. Buzibl orpaHuueHuit.
5. MeToz KOHEUHBIX 37IeMeHTOB. YTIPOILleHHOe HU3JI0)KeH e 3a/iaun
ynpyrou fedopMaiiiy CTyreH4aToro cTepkHs. 6. h- u p-Bepcun
MeTO0/]a KOHEUHBIX 3/IeMEHTOB. P-MeTo/]. VIHTepIoisius, MOPSA0K
nosiiHoMa. ITpefen cxogumocTu. 7. OnpesiesieHre HarpsHKeHUH,
nedopmanuii. O6beMHOe HaMpspKeHHoe cocTostHue. 8. OnpezesieHe
HarnpspkeHuH, gedopmaruil. 3akoH ['yka. 9. Teopun npoyHocTy B
COTIPOTUBJIEHUH MaTepuasioB. JHepreTuyeckoe ycjioBHe
M71aCTUYHOCTH (yC0BUe MacTUYHOCTH Museca). 10.
®yHaMeHTabHbIe CUCTeMbI YpaBHeHUM. OCHOBHOe
nuddepenianbHOe ypaBHeHHe. MaTpuiia )KeCTKOCTel, MaTpHlja
nemmdupoBanus. 11. dyHgameHTambHbIE CUCTEMbI YPaBHEHUM.
JIMHeHbIA 1 HeJIMHeHHBIM cTaTuuecKuil aHanus. 12. CructeMsl
enunutl. Hanpsokenusi, nedopmariyu, cMerienusi. 13. OHorpoxoaHast
Y MHOTOIIpOX0/iHas afianTtauus. CrereHb UHTePITO/ISLHOHHOTO
noHoMa. 25. Heobxoaumble 1 10CTaTOUHBIE 3/1eMEHTHI JIMTHEHHOTO
CTaTUYeCKOro aHa/u3a.

Boponrjosa. .
CucremMHoe
TIPOeKTHUPOBaHUe
KOHCTPYKLIMH U
TeXHOJIOT U
W3TOTOBJIEHUST
120 (1517
OTBETCTBEHHOTO
Ha3HaueHUs:
CII6.BI'TY
"BOEHMEX" nm. .
®. YctuHoBa, 2011

4

Wrtoro no paspeny 4

12

18
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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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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bompocsl/
Pazgen 1. Pa3pa®oTKa TpexMepHbIX Mojeiei 3a/laHUs
4 g |CHeHaIH3HPOBAHHOTO HHCTPYMEHTA C 2 10 10 12 25 0 TeMaM
MOBEPXHOCTAMM CJ/I0)KHO# ¢opmbl B CAD I13,
CUCTeMax BepxXHero ypoBHSI. Bonpocsl
K 3aueTy
Bormpocsl/
Pa3pen 2. KondurypupoBanue 3a/laHus
4 g |CMenHManM3NPOBaHHOIO MHCTPYMEHTA U 30 14 14 16 75 10 TeMaM
crnerMaau3upPoBaHHOro ocHaulenusi B CAD u 13,
PDM MPM cucremax. Bormpocel
K 3aueTy
Bompocsl/
Paspgen 3. Hucxopsiiiee 1 BOCXojsiiee 3a/laHUs
4 g |MPOEKTHPOBAHHE CTELHA/TH3HPOBAHHOTO 30 14 14 16 75 10 TeMaM
MHCTPYMEHTA M CIleljua/Tu3UPOBaHHOI0 I13,
ocHaienusa B CAD u PDM cucremax. Bornpocst
K 3aueTy
Bornpocsl/
Pa3pen 4. iln>keHepHbIH aHAa/IU3 U OI[€HKA 3a/laHus
4 g |HAA©XHOCTH CrelHaTM3HPOBAHHOIO 26 14 14 12 75 0 TeMaM
MHCTPYMEHTA U crenia/Jiu3upoBaHHOU I13,
ocHactku B CAD/CAE cucremax. Bormpocel
K 3aueTy
Bcero 3a 8 cemectp 108 | 52 52 56 100
Bcero no auciumuinHe 108 | 52 52 56 100
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