





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/INPOBAHUE C ITIPUMEHEHWEM CAD/CAM/CAE-CUCTEM

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-2.2 — criocoOHOCTh pa3pabaThiBaTh (hHU3UUeCKHe U MaTeMaTUUeCKHUe MO/Ie/ U MPOLeCCOB, TTPOTEKAOIIIX
B JIBUrare/six U SHeproyCTaHOBKaXx JieTaTe/IbHbIX arrapaToB

IICK-2.4 — cnocobHOCTh pa3pabaThiBaTh TEXHOJOTHM W YIPAB/ISIONIME MPOTrPaMMbl /ISl W3TOTOB/IEHUS
JeTanei cpefiHel CJIOOKHOCTH Ha CTaHKaX C UMC/IOBBIM MPOrPaMMHBIM yIIpaB/ieHuEM

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-2.2

3HAHUA:

Oco06eHHOCTH MOJe/TMPOBAHUS YKMC/IEHHBIMM METOZIaMU Ta30BOW JAWHAMHMKMA KOMITPECCOpa, KaMephbl
cropanusi ¥ Typ6uHsl I'T]] Ha OCHOBHBIX pe)KMMax.;

YMeHuUs:

ITpoBoAWTb pacueTs! eTanei 1 COOPOK METO/J0M KOHEUHbBIX 371eMEeHTOB..;

HABbIKU:

AnropuTMBI MOJIeTUpOBaHKs paboyero mporecca B KOMIpeccope, Kamepe cropanus u Typoune I'T/I Ha
Pa3IMYHBIX PeKUMax paboThl..
IICK-2.4

3HAHUA:

EfvHas crcTtema TeXHOOTMUeCKOW TIOATOTOBKY TIPOU3BO/ICTBA. ;

YMEHUA:

[TpoekTHpoOBaTh TEXHOJOTMUYECKUe Orlepaliii U3roTOB/IeHUs JleTasield Ha cTaHKax ¢ UITY;

HABbIKU:

AHanmm3 TeXxHUUYeCKUX TpeOOBaHUM, MPeAbSIBISIEMbIX K JleTasim, A1 00paboTku Ha ctaHkax ¢ YITY..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJuctuninaa MOJEJIMPOBAHUE C ITPUMEHEHUEM CAD/CAM/CAE-CUACTEM sBisercs

TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 1O HarpasJieHut0 24.03.05 [Jeueamenu nemamesbHblx annapamos.

CopepxaHue [UCLMIUIMHBL SIBISIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiviviH: BBEJEHUE B

WH®OPMAIIMOHHBIE TEXHOJ/IOI'H, CAE MOJE/INPOBAHUE JETAJIE U Y3/10B I'T],
INOPOBUBALIA BbICOKOTEXHO/IOI'MYHBIX OTPAC/IEM ITPOMBINVIEHHOCTH, CAD
IMPOEKTNPOBAHMVE JETAJIEUI'T].

WHTETPUPOBAHHOVW WH®OPMAIIIOHHON CPEJE,

Copep>kaHue OUCLMIVIMHBI SIB/ISIeTCS. OCHOBOM i ocBoeHust aucuurivH: CALS-TEXHOJIOTUUA B
CAM IIPOT'PAMMUWPOBAHUE

OBPABOTKMU HA CTAHKAX C 4IIY.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

OIIK-1 — CriocobeH NpUMeHSTh eCTeCTBeHHOHAYYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOZbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPEeTUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHUS B
NpodeCCHOHAIBEHOM [1eSITeNbHOCTH

OIIK-2 — Crioco6eH MOHUMaTh MPUHLIUIIBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
TIPOrpaMMHBIX CPeZCTB M UCI0/Ib30BaTh UX MPH pellleHnH 3a/jau NpodeccroHabHOM 1eTeTbHOCTH
OITK-3 — CniocobeH y4acTBOBaTh B pa3pabOTKe TEXHUUECKOU [JOKYMEHTAI[UH, CBS3aHHOU C
NpoQeCCHOHA/IBHOM [1eSITeNIbHOCTBIO C MCII0/Ib30BaHUeM CTaH/|apToB, HOPM U IIpaBui

OIIK-5 — Crioco6eH UCM0/b30BaTh COBPeMeHHbIe TI0AX0/bl U MEeTO/bI pellieHHs TPodeCCHOHAMbHBIX
3a71au B 00/71aCTH aBUALIMOHHOM M PaKeTHO-KOCMHUECKON TeXHUKU

IMK-91 — criocobeH K KOMMYHHKAIWK M KOOTIepaljyy B LU(pOBOH cpe/fie, UCIO/Ib30BaHMI0 Pa3TMUHbIX
L{M(POBBIX CPELICTB, MO3BOJISAIOIINX BO B3aUMOAENCTBUM C APYTUMU JHOAbMU [OCTUraTh MOCTaB/IEHHbIX
1eseit

ITK-92 — cniocob6eH K caMOpa3BUTHIO B YCIOBUSIX HeOIIpe/ie/leHHOCTH, (hopMynupoBath cebe
obpasoBaresbHbIe Lje/I 07| BO3HHKAIOLIMe KMU3HEHHbIe 3a/laull, BbIOMpaTh CrIoCcoObl pelieHus U
HarpaB/IeHUs] pa3BUTHS

ITK-93 — criocobeH reHepuUpoBaTh HOBBIE HJIEH /IS PellieHus 3a/jau 1A POBOI SKOHOMUKH,
abcTparupoBaThCs OT CTaHJAPTHBIX MOZeJiel, repecTpanuBaTh CJAMKUBILNECS CIIOCOOB! pellieHus 3a/1ay,
BBI/IBUTaTh a/IbTePHATUBHbBIE BADUAHTHI AeHCTBHH C 1]e/Ibl0 BEIPAOOTKM HOBBIX ONTUMAIbHBIX
anropuTMOB

ITK-94 — cniocobeH K yripas/ieHuI0 UH(OpMalyel ¥ JaHHbIMH, TIOUCKY UCTOUHHUKOB HH(OpMaLu u
JJAHHBIX, BOCIIPUSITUIO, aHa/IU3y, 3allOMUHAHKIO U Ilepejjade HHPOPMAaLIMK C UCII0/Ib30BaHKeM LU(pPOBbIX
CpeJCTB, a TaKXKe C MIOMOIIBI0 aTOPUTMOB TTPY paboTe ¢ MOoTyYeHHBIMU U3 Pa3/TMYHBIX HCTOYHHKOB
JAHHBIMHU C 11e/b10 3¢ QeKTUBHOTO MCTI0/H30BaHUs TI0/TyueHHOW HHGOPMAaLUK AJIs peLleHus 3aa4y
ITK-95 — criocobeH K KpUTHUECKOMY MBILIEHHIO B LIMGPOBOI cpefie, OlleHKe WHGOPMaLuy, ee
JIOCTOBEPHOCTH, TIOCTPOEHUIO JIOTUUeCKHUX YMO3aK/TFOueHUM Ha 0CHOBAaHMU MOCTYMaIIUX WHGOpMaLur
Y IaHHBIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaumeHoBaHue Pa3fie/ioB U JUAKTHYECKHUX eJUHHIL]

KYPC
CEMECTP

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHO#M

dor

pMe

BCEI'O

IIpakTHUecKHe
3aHATHSA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-2.2

TICK-2.4

Paspen 1. Hucxopsmee npoektupoanue I'T/I B CAD/CAM/CAE PDM npu/ioxeHHUsX.
Crioco6b1 coBMecTHOro Hucxogsiero npoektrposanusi I'T[I 8 CAD/CAM/CAE NpUIOKeHHsIX
C Mcrnosb30BaHKWeM Bo3MoxkHOCcTeld PDM Link cucrembl. Hucxopgsitee npoexkrupoBanue I'T B
CAD/CAM/CAE npunoxeHnusix Paspabotka cTpykryps! I'T]] (Co37aHHe yCTbIX MOZEIei).
3auMmcTBOBaHMe Mogiesneit xpansiuxcst B PDM Link cucreme. Hucxogsiiee mpoeKTHpoBaHe
I'T[1 B PDM Link cucreme. IHCTpyMeHTbI HUCX0ZIero npoektiposanus I'TIT CAD
npunioxeHust: - Komronoska. - Kapkactsie Moge/u. - BiokHoT. - O6Lwjasi reomeTpusi. -
O6beunenne/HacnegoBanue. - Konust reomeTpun. 3auMcrBoBanue dacteii (CAD
JI0KyMeHTOB), XpaHsiuxcst B PDM Link cucreme. CuHXpoHM3aLus CTpyKTypsl CAD
JI0KyMeHTOB. Hucxozsiee NpoeKTMPOBaHKe C UCTI0/Ib30BaHUeM KoMaH/ibl « COXpaHHUThb Kak».
PaspaboTka kapkacubix Mogeneid ['T/l B8 CAD npunoxkeHusix.. PasapaboTka KapkacHbIX Mozeren
4 7 I'T/. PaspaboTka, peJakTHpOBaHKe reOMeTPUN KapKacHbIX Moziesield. HasHaueHne obbema,
3aHMMaeMOro KOMITOHeHTOM B c6opke. Co3/laHre He3aMKHYTBIX TOBEPXHOCTedt Jy1st
onpe/ienieHust o6bema. Co3/iaHue OTMOPHBIX TIOCKOCTeH /7151 OTpe/ie/IeHHs 3a30P0B MeX/y
komnoHeHTamu I'T]]. Paspabotka mogerneli komnoHeHTos I'T]] (#eTasneit, COOPOUHBIX eHHMLI)
B CAD npusioxkeHusix. Crioco6b1 Bocxogsiero npoektupoBanust I'TI B CAD npuiioxeHn! ¢
HCI0/1b30BaHKeM Bo3MoxkHOCTeld PDM Link cucremsl, Co3zjaHue MozienH, uepTexa ¢
HCI0/Ib30BaHKeM HacTpoek 6ubnmoreku PDM Link cuctems, Crioco6bl co3aanus CAD
oKymeHTa: B paboueii o6macty, Co3panre CAD fokymeHTa rpu pa3paboTke yacTH B
TipoLiecce peiaKTHPOBaHHs 371eKTPOHHOM cTpyKTypbI I'T/I, Co3aaHue HOBoro o6beKTa Ipu
riomo1iy onepary «CoXpaHUTh Kak» B paboueii o6actu, Co3zaHue HOBOTO 06beKTa Mpu
romolu onepariuu «CoxpaHuThb konuio» B Creo, Co3ziaHie HOBOTO 0OBeKTa IyTeM
WCII0/Ib30BaHMs! (haii/ioB, XPaHSILLIUXCS HA JIOKAIbHOM KOMIIBIOTEpE,.
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Pa3paen 2. TexHO/IOTMH TBep/0Te/ILHOI0 TPEXMEPHOro Moje/TupoBanus ferasneit I'T]I,
mopemu I'T]] u ux Knaccudukanus. Vepapxuu 371eMeHTOB TpexMepHoi Mogienu getamu [T,
4 7 3aBMCHMOCTH 3/IEMEHTOB «POJIUTE/IH/TIOTOMKH». KOHCTPYKTOPCKHE 3/1eMEHTBI.
BcniomorarenbHast reomeTpusi. [TapameTpsl M ypaBHeHuUs1 Mofienieit fetaneit I'T]. Onpezenenue
COOTHOLIEHHIT Me)X/ly TapaMeTpaMHi MOJeJTH.
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Paspen 3. MoaenupoBaHue paGouero npouecca B KOMIpeccope, KaMepe CroOpaHusi U
Typ6uHe I'T/]. BBesjeHre B MeTO/ KOHEUHBIX 371eMeHTOB. CyIIHOCTh METO/a KOHEUHBIX
3/1eMeHTOB. AHa/IMTUYeCKHe MeTO/bl Y UMC/IeHHbIe METO/Ibl, MeTOZ, KOHEeUHBIX 3/1eMeHTOB
(MKD3). OcobeHHOCTH MO/Ie/TMPOBaHHsl YMC/IEHHBIMH METO/jaMH ra30BOi JUHaMUKI
KOMIIpeccopa, Kamepbl cropanusi v Typ6uHbl I'T]] Ha OCHOBHBIX pe)KMMaX. AJITOPUTMbI

4 7 MozenupoBanusi pabouero rporiecca B KOMIpeccope, Kamepe cropasus u Typ6une I'T/] Ha
pas/MUHbIX peXKuMax pabotsl. MogenMpoBaHye TedeHus, ypaBHeHus: HaBbe — CToKca,
ocpezHeHHble 110 PeiiHosbzcy (RANS), Mozesnu, onuckiBatoLye TypOyneHTHOCTb. TpeGoBaHust
K KaueCTBY PaCueTHOH CeTKH: Pery/sipHasi CTPyKTypa MakKCHMa/bHO TOYHO OPUEeHTUPOBAHHast
TIO JIMHUSIM, 3HAUMTe/IbHask TPOCTPAHCTBEHHAs JUCKpeTH3aLysi, obecrieueHre HU3KUX 3HaUeHHI
6e3pa3MepHOro K03 dHLMeHTa CTEHKH.
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Pa3gen 4. CAM nporpammupoBanue geraseit I'T]] st o0pa6oTku Ha crankax c YITY.
Or1caHKe 0CHOBHBIX PUHLIOB paboTel CAM cuctemsl. 3anmyck NX CAM / Creo U I71aBHOe
OKHO. DTarbl pa3paboTKy yrpap/siolux nporpamMm. Co3faHne Ipou3BOACTBEHHOM MOJieU.
Wucrpymentsl CAD B mogyne CAM. Koudurypuposanue oneparuit. crnions3oBanue

4 7 CCBUIOYHBIX Mogieneil. Or1caHe 0CHOBHBIX TIPUHLUIOB paboTel. YepHoBasi o6paboTka:.
OcCHOBBI. YPOBHM pe3aHusi ¥ 11a6/10H pe3anus. ITapameTpsl pesanust. Co3faHue
rocsezioBaresibHOCTel 06paboTku. BeroMorarenbHble nepemeltieHus (napamerpsl 6e3
pesanusi). CkopocTy 1 nofiaur. YncroBast obpaborka:. Co3faHue oC/Ies0BaTebHOCTH
YHCTOBOH 06paboTKu. IIpoBepka TpaeKTOPHH MHCTPYMeHTa, BepudHKaLus (poBepKa)
onepauuid. TTocTrporieccupoBaHye M NojyyeHre ynpap/siolleld NporpaMmal.
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Bcero 3a 7 cemectp
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Bcero no gucnuniHe
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3.2. Ay[UTOPHBIN IPAKTUKYM

Homep u

Ne HauMeHOBaHHe
n/n pa3pena
JUCLUNIUHBI

Tema NPAKTHYE€CKOIr'0 3aHATUA

Oo0neMm,

ayA.
qacoB

1 |Pazpmen 1.

PaspaboTtka TpeGoBaHmii K KOMITOHOBOUHBIM peltienusiv ['TT B CAD

Hucxopsmee
[IPOEKTUPOBaHUE
I'To B
CAD/CAM/CAE
PDM
TIPUIOXKEHUSIX.

PDM npuioKeHusix.. NeKTPOHHAs CTPYKTypa TpeOoBaHUH K U3/e/IHI0
BOEHHOr0 Ha3HaueHus B PDM nipunoxeHuu, biokHot, OnpegeneHue s
W3/Ie/ivist BOEHHOTO Ha3HaueHUst (COOpOUHOM eJMHUIIBI):, - KOMAH/HBIX
(KpUTUYHBIX) TTapaMeTPOB (TabapUTHBIX, MACCOBBIX), - TEOMETPUUYECKUX
orpaHWYeHunH (TJI0CKUX U 00BeMHBIX), - IPOCTPaHCTBEHHBIX
OorpaHWYeHH Ha pa3MellieHHe KOMITOHeHTOB. Pa3paboTka 6/10KHOTa,
CO3/laHKe: - YIPOIIEHHBIX N300pa’keHUH W3/1e/Tisi BOBHHOTO Ha3HaYeHUsi
(cOOpOUHOI eUHMULIBI), - OTIOPHBIX 0CeH M MI0CKOCTeH, - KPUTHUHBIX
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pPa3MepoB, B TOM UHc/ie rabapUTHBIX, MOHTA)KHBIX, - pa3MepHbIX U
KPUTHUUHBIX (rabapUTHBIX, MAaCCOBBIX) TTAPAMETPOB, - CO3/JaHHe
BHYTPEHHUX KOHCTPYKTOPCKUX MapameTpoB Pa3paboTka KapKacHBIX
mogeneit I'T]] . Pa3paboTka JepeBa KapKacHbIX Mogesneit. [1T1abmoH
CcOOpKU KapKacHBIX Mo/iesiell. Pa3paboTka KapKaCHBIX MOJIe/IeH.
«[TpuBsizKka», 00bsiB/IeHHE pa3MePOB KapKacHBIX Mo/iesield K rmapaMeTpam
6rokHOTa. «ITpuBsi3Ka», 00bsIB/IEHHE TapaMeTPOB MOJIE/TH COOPKH
uzzienvis (cC60pouHOl eZIMHUIIBI) K TTapaMeTpaMm 0iokHoTa. OnpeesieHre
«O01weii reoMeTpur» KapkacHbIX Mogesield. Co3aHue U XpaHeHHe
BapHaHTOB NIPOEKTUPYEMOT0 H3Ze/usi BOEHHOTO Ha3HaueHust B PDM
Link cucreme. OropHbIe CTPYKTYPhI TPOEKTHPYEMOTO U3/eJTHS
BOEHHOT0 Ha3HaueHUs s HeCKO/IbKUX peBusnii (A, B u C) ofgHoi
c6opku. TTpuémbl Co3/1aHVsl, peIaKTUPOBAHUS ¥ TIOBTOPHOTO OTKPBITHS B
CAD npunoxenny. OcobeHHOCTH pa3paboTKH COOPOUHBIX UepTeXkei B
CAD nipuno)keHuH. ¢ ucrnosb3oBaHueM uHGopmarur PDM Link
cucteMmsbl. - [TonyyeHre HOMepOB No3uLiuii U3 crietudukaiyiu PDM Link
cucreme. - IIpocTaHOBKA MO3ULIMH C TIOMOILBIO IITAaTHOTO (QYHKIMOHAA
(Tabnmuiia mo3urui, nepegaHHbix 13 PDM Link cuctemsl). Co3zanue v
XpaHeHWe BapUaHTOB MIPOEKTUPYEMOT0 M3/ie/ st BOBHHOTO Ha3HaueHUs B
PDM Link cucreme. OnopHble CTPYKTYPbI IPOEKTHPYEMOTO U3/e/THs
BOEHHOT'0 Ha3HaueHUs /151 HeCKOMbKUX peBusuil (A, B u C) onHoit
c6opku. TIpuémel co3anusl, pelakTUPOBaHHUsI ¥ IOBTOPHOTO OTKPBITHS B
CAD mnpunoxkenunt. OcobeHHOCTH pa3paboTKu COOPOYHBIX UepTexeil B
CAD ripuioykeHuH. C UCIo/ib3oBaHreM uHdopMaiiuu PDM Link
cucteMsl. - [TonyueHre HOMEPOB O3 U3 crierduikauyyu PDM Link
cucteme. - [IpocTaHOBKa MO3MUIMH C TIOMOII[BIO IITATHOTO (DYHKIIMOHAJIA
(Tabnuija mo3uiui, nepenanHbix 13 PDM Link cucTtembr).

TexHO/IOrMYHOCTb TPEXMEPHBIX MOZesell KOHCTpyKuuu Aetaned ['T/I.
OLeHKa TeXHOJIOTUYHOCTU KOHCTPYKLMM fAetaneit ['TI. OueHka
TeXHOJIOTMYHOCTH KOHCTPYKIMH Aetaseit ['T/]. Ha ocHOBe TpeXMepHBIX
Mmogeneit. [TapamienbHast (CoBMecTHas1) paboTa KOHCTPYKTOpa U
TeXHOJI0ra HaJ| TeXHOJIOTMYHOCTBI0 KOHCTPYKLMU B cpese CAD CAM

Pazpen 2. cucteM. [ToHsITHE KOHCTPYKTOPCKUX K/IaCCOB Y TEXHOJIOTUYECKUX
TexHonoruu kiaccoB. Knaccudukarop ECK/]. KoHCTpyKTOpPCKO-TeXHO/IOTHYe CKUe
TBep/0Te/ILHOI0 aneMeHThI (KTD). ITonsatue o Hopmanu3oBaHHbIX psifax KTO. [Tonsitue
TpeXMepHOro 0 UH(OPMaIMH TPEXMEPHOU MO/Ie/H, He0OXOMMON /1S pa3paboTKu 10
MogenupoBaHus  |[TexHonorud (PMI). TexHosornueckuii KOHTPOJIb TPeXMEPHBIX MoAe/el
nmetaneit I'T/, netaneil. [Ipouecchl TexHomorudeckoro KoHTposs (TK), cyiecTByroiiye
mogenu I'TT v ux  |[Ha npeanpusTUsx, ux HegoctaTku (TK B Oymakaom Buzie). ITpumepsl
KjIaccuduKkanus.  [pa3/MUHBIX BUIOB 3aMeUYaHH TeXHOJIOTHYeCKOTO KOHTPOJISE Ha OCHOBe
TpPeXMepPHBIX Mojiesieli Pa3paboTka TpexMepHBIX Mojienielt fetanedt I'TI
C TIOBEPXHOCTSIMU CJIOKHOU opmbl B CAD crcTemMax BepXHET0 ypOBHSI.
IMpouecc MmogenupoBaHust moBepxHocTet Aetasneit I'T. Co3naHue
KPUBBLIX, NTapaMeTpU4eCcKOl TeOMeTPUY U TTIOBEPXHOCTel CBOOOJHOM
tdopmbl B CAD cucremax BepxHero ypoeHs (ISDX).
Paspen 3. OpHoMepHas 3a/jaua O pacrpe/e/leHdy TeMIlepaTrypbl B cTep;KHe. TUIIb 17
MogenupoBaHrie  |CTPYKTYPHOTO CTaTUYeCcKOTo aHaiu3a. Maisbie v 6osbinme

pabouero mporiecca
B KOMIIPECCOPE,
Kamepe CropaHusi U
Typbune I'T/I.

nepemertieHus. Onpe/e/eHre HarpsbKeHuH, aedopmaruii. OobemMHOe
HanpspKeHHOe COCTOsIHWe. Teopry MPOYHOCTH B CONPOTUB/IEHUU
MaTeprasoB. JHepreTUYeCKoe yC/I0BUE MJIaCTUYHOCTH (yCI0BUe
racTUYHOCTU Mu3seca). OrnpefiesieHre HanpsDKeHUH, JedopMariyii.
3akoH 'yka. IH)keHepHbIe pacueTsl, ONpefe/stoliye KauyecTBO eTanel
['TA. DTamnbl MeToAa KOHEUHBIX 371eMeHTOB. OCHOBHbBIE COOTHOLLIEHHS.
dyHaMeHTa/lbHbIe CUCTeMbl ypaBHeHHH. OCHOBHOE
middepeHIanbHOe ypaBHeHHe. MaTpuiia KeCTKOCTel, MaTpHiia
nmemrdupoBanusi. OCHOBHBIE THUITbI KOHEUHBIX 371eMeHTOB. THITbI
CTPYKTYPHOTO JUHAMUYeCKOT0 U TeIJIOBOTO aHanu3a. JInHelHbI! 1
HeJIMHEeMHBIN CTaTuYeCKui aHanu3. Pa3bueHue Moje/iv Ha CETKY
KOHEUHBIX 37IeMEeHTOB M TOYHOCTh pacueTa. «OrpaHuueHue» 1
«Harpy3ka». Buzsl Harpy3ok. Busibl orpannuenuii. IHTepriosnsiims,
nopsifok nonvHoMma. I[Ipenen cxogumoctuy. Peanu3sarus metoza
KOHEUHbIX 3/1eMEHTOB B IIPOrpaMMHBIX KOMILIEKcax. Vcrosb30BaHue
MeTO0/,a KOHEUHBIX 3/IEMEHTOB [i/Isl ONTUMU3aLU KOHCTPYKLIUU
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MeJIKOpa3MepHBIX 31eMeHTOB feTtajeit I'TIl. Cno)kHasi reoMeTpust
MPOTOYHOM YaCTU KaMephl CrOpaHUsi, HeCTPYKTYPUPOBaHHbIE CETKHU,
COCTOsIIIUe U3 TeTPas/poB C UCIIO/IB30BAHUEM NIPU3MATUUECKUX CJI0EB
Ha cTeHKax. OOIL1e MOI0KeHHsT TeXHOJIOTUH CKBO3HOTO MOAeTMPOBAHUS
pabouero mporiecca B KOMIIpeccope, Kamepe cropanus u Typouse I'TI B
€ZIMHOM YHHBepCaabHOM NPOrpaMMHOM KOMILIEKCe. BO3MoXKHOCTH
COBpEMEHHBIX MPOrpaMM M0 ra3oiMHaMU4YeCKOMY pacuyeTy KOMIIpeccopa,
Kamepsl cropanust v Typounsl ['T/]. ANSYS Fluent, ANSYS CFX,
Numeca FINE/Turbo. TpeboBaHMst 3HaUMTE/IBbHBIX BRIUYMCIUTETHHBIX
pecypcoB Jij1s ra3o-AUHaMAUeCKUX PaCyeTOB KOMIIpeccopa, Kamephbl
CropaHusi ¥ TypOUHBI TI0 OTJe/TBHOCTU. VIcXoAHbIe JaHHbIe
Mo/ie/TupoBaHus pabouero mnporecca I'T/I B eAMHOM YHHUBEPCATbHOM

Pazgen 4. CAM

ITPOrPaMMHOM KOMIIIEKCe ¥ [IOTTYIIIeHUsI.

YepHosasi obpaboTka ¢pesepoBanrieMm: OCHOBBLL. YPOBHH pe3aHus U
11abs0H pe3anusi. [Tapametpsl pe3anusi. Co3zaHue
Toc/ie/ioBaTeibHOCTel dhpe3epoBaHus ob0beMa. Co3maHue
rocyiefjoBatenibHOCTeH BeromoraresnbHble iepemMerttienus (ITapaMeTpsl
6e3 pe3anust). CKopocTH 1 nogaun. IIpoBepKa TpaeKTOPUM UHCTPYMEHTA,

NporpaMMHUpOBaHye BepuduKaLus (poBepka) ornepauuii. UncroBas o6paboTka
4 |mertaneui ['TH ans  |bpe3epoBanueM: Co3jaHue MoC/ae10BaTe/IbHOCTH YHCTOBOTO 14
00paboTku Ha (pe3epoBanusi. TokapHasi obpaboTka: TokapHasi 06paboTKa.
craHkax c UITY. VHuinanu3anys /17t ToKapHoi 00paboTKu. 3a/jaHre CUCTeM KOOpZAWHAT
u reometpud. Co3ganue onepauuid. Co3zaHue HHCTpyMeHTa. TokapHO-
¢pe3epnasi obpabotka: TokapHo-(pe3epHast 0OpaboTka.
Vanimanu3anys A71s ToKapHO-ppe3epHoi 00paboTKu. 3ajjaHre cucremM
KOOD/IMHAT U TeOMeTPUM.
Bcero 3a 7 cemectp 51
3.3. CamocrosnTenbHas padora crygenta (CPC)
Homep n
Ne HaMMeHOBaHUe Oo0neMm,
Copep)kaHue yue0HOro 3aJaHus
n/n paspena 4acoB
JUCLUTUTAHBI
Co3aaHue U XpaHeHre BapUaHTOB MPOEKTUPYEMOr0 U3/ie/ivsi BOEHHOTO
Paszen 1. HasHadeHusi B PDM Link cucreme, OniopHble CTPyKTYpBI
MPOEKTUPYEMOT0 U3/ie/T1si BOBHHOT'O Ha3HaueHUst /1J1s1 HeCKOJTbKUX
Hucxopsamee o o .
pOCKTHPOBAHHE peBusmii (A, B u C) ogHoit coopky, [TpuéMel co3manusl, peJaKTUPOBAaHUS
1 IThs Y TIOBTOPHOTO OTKpbITHS B CAD TPU/IOKEHHH, OcobeHHocTu 6
pa3paboTku cbopounbix ueprexeit B CAD NpPHIOKEHHH. C
CAD/CAM/CAE .
PDM I/ICHOJILBOBaHI/IEMUI/IH(bOpMaL[I/II/I PDM Link CHCTEMBI, - [Monmyuenue
[PH/IOKEHHIIX. HOMEepOB MO3ULIUH U3 SHeL[I/ICl)I/IKaL[I/II/I PDM Link cucreme, -
ITpocTaHoBKa MO3ULIMH C TTIOMOII[LIO IITAaTHOTO (DYHKIMOHAIA (Tabmiia
no3uLui, nepefaHHbix 3 PDM Link cucremsr).
Crioco0bl ¥ METO/IbI CO3/IaHuS TIEPBUYHBIX KPUBBIX. CTIOCOOBI U METO/IBI
CO03/laHUs TTapaMeTPUUECKOH reOMEeTPHH U TTIOBEPXHOCTeH CBOOOAHOM
Pazpen 2. tdopmel getaneii ['T/. JononHuTenbHble UHCTpYMeHTH B CAD
TexHonoruu CUCTeMax U MpUEMEI orpesiesieHus reometpud Aetaseit ['TI. Criocobsl 1
TBEP0TE/IbHOTO METO/IbI CO3/IaHusA [V1aKoM reometpuu Aetaner I['TH. Criocobbl 1
»  [TPexmepHoro MeTO/bI MHTerpaLjiiy reoMeTpuH 1 napamezpnqecxoﬁ reoMeTpUH Mpu 16
MO/leTUPOBaHUs pa3paboTKe TpexMepHbIX Mogenelt getanei I'TII. TeXHUKU CO3AaHUS
netaneit I'T], TUMOBBIX ()OPM B TpexmepHbIX Mozesnelt Aetaneii I'T/. CriocoOsl u
mogenu I'TT v ux  |MeTo/bl CO3/aHMsI CIIOKHBIX noBepxHocTel getaneit I'T/. CriocoObl u
Kj1accuduKaiusi.  [MeToJbl aHa/IM3a U KOHTPOJIS KauecTBa lapaMeTpUueCcKoi reoMeTpyu U
MoBepXHOCTel cBoOoaHOM hopMmel Aetasnert I'T B CAD cuctemax
BEepXHEro ypoBHS ..
3 |Pa3gen 3. CoBpemeHHbIe komriekchl MogenupoBanuss CAD, CAE. TIporpaMmmHbie 21
MogenupoBanue  |KomruieKchl MofienupoBanust HIC. CAD kommiekcbl. CAE KOMILIEKCHI.

pabouero miporiecca
B KOMITpeccope,
Kamepe CropaHusi U
Typbune I'T/I.

Mopenvposanue aspogvHamuku. Mogenuposanue HJIC.
MogenvposaHue IIpoLeCCOB ropeHusl. BO3MOXXHOCTU U CrieLjiaan3arys
pa3nuHbIX MporpaMMHbIX KoMriekcoB. [TK ANSYS. MogennpoBaHue
yCTaHOBUBILMXCS U MePeX0AHBIX pexkuMoB pabotel I'T/]. TIpoBesenre

8
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BUPTYa/IbHBIX UchbITaHui ['T/l. BupTyanbHoe MozeupoBaHye
XapakKTepUCTHK TypOuH. BUpTyaibHOe MOJe/TMPOBaHKe XapaKTePUCTHK
KOMIIpeccopa.

Pasgen 4. CAM
nporpaMMupoBanye [ IoAroToBKa K JIEKLUAM U MPaKTUUeCKUM 3aHATUSAM: U3yUeHre

4  |mertaneii ['TI anst  [MpefyCMOTPEHHBIX MPOrpaMMON AUJaKTHUYeCKUX eJUHUL] 10 14

00paboTku Ha peKoMeHJyeMoM uTepaType.
craHkax c UIIY.
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
123 4 5 | 61|78 9 10|11|12| 13 |14(15|16 17
7 TexK | UI13 | P TexK, UII3 | P nIi3 OP| Bonp.Jdud.3au, nud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocThueckasi paboTa;

UII3 — unauBHgyanbHOE MpakKTUUeCcKoe 3aaHuE;
Borp.Jud.3au — Borpock K guddepeHIMpOBaHHOMY 3aueTy;
TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;

. 3au. — auddepeHIPOBAHHbBIN 3a4erT.

TeKyIui KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnenyrommx dpopMax:

JMarHoCTUYeckas pabora;
WHAVBH/YyanbHOEe TIPAKTUYECKOe 3a/IaHue;
BOIIPOCHI K U depeHI[IpOBaHHOMY 3aueTy;
BOTIPOCHI /IS TEKYIIIEr0 KOHTPOJIS.

IIpomexxyTouHas arrecTanus IIPOBOAUTCS B hopMax:
muddepeHIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

.. OcHoBbI ipoekTHpoBanusi B Creo Parametric. CI16.: HUL] APT, 2021, s51. pec.
. A. A. Anamogckuil. . SolidWorks Simulation. Kak periate npaktrueckue 3agaud. Cadkt-ITeTepOypr:
BEXB-ITetepbypr, 2011, 3:1. pec.
3. A. 3. Komnbinios. . I'ngporasoquHamudeckye pacuétol B SolidWorks cpeacreamu moaysisi FlowSimulation.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2013, 371. pec.
4. A. C. Anekcangpos, A. C. Adanackes, [I. B. Bacunbkos. . Odopmiierre yeptesxeit B Creo Parametric.
CII6.: HULI APT, 2022, 5m1. pec.
5. B. A. bpysika, B. I". ®okun, E. A. Conaycosa. . iiykeHepHsiii anami3 B ANSYS Workbench. Camapa:
N3zp-Bo CamI'TY, 2010, 5. pec.
6. I. A. lllernoa. . [TpakTUKyM 10 KOMITbLIOTEPHOMY MO/I€/TUPOBAHUIO TeOMEeTPUN U3e/ Ul C
rcrosib3oBanreM SolidWorks. M.: M3a-sBo MI'TY um. H. 3. Baymana, 2019, a51. pec.
7. I. K. XotuHa, C. A. ®peitnexman, C. A. JleoHoBa. . Co3aHre U3Je/Iii CO C/I0XKHBIMU ITOBEPXHOCTSMU B
cpezie reoMeTpryeckoro mogenpoBadus SolidWorks. Mocksa: MAU, 2021, a1. pec.
8. E. 10. BepxotypkuH, B. H. Tamjenko, B. b. ITsacenkwuii. UaTepdeiic u reHepupoBanue cetku B ANSYS
Workbench. M.: M3a-Bo MI'TY um. H. 3. Baymana, 2013, 1. pec.
9. M. A. Kucenés, C. FO. Crpaxos. . OCHOBbI MO/Ie/IIPOBaHMSI MPOLECCOB TEIJIO0OMEHaA B Cpejie
Solidworks. CIT6.BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2017, 52 3K3.
10. M. A. Kucenés, C. FO. CtpaxoB. . OCHOBbI MO/ie/IPOBaHMsI IIPOLIECCOB TeIJIoo0MeHa B cpejie
Solidworks. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, s/1. pec.
11. H. P. TypkuHa. . [TpoektupoBanwe B cpefie SolidWorks. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,

N

2017, 38 7k3.

12. H. P. TypkuHa. . [TpoektrpoBanue B cpege SolidWorks. CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2017, an. pec.

13. TI. A. Begmugn, A. B. Cynusog. . TTporpammupoBanue 06pabotku B NX CAM. M.: IMK Tlpecc, 2014,
3/1. pec.

14. T1. C. T'onuapos, Y. A. Apramonos, T. @. XamutoB. . NX Advanced Simulation. lH>keHepHBIH aHaM3.
M.: IMK Tlpecc, 2012, 311. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIIHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.rut/ — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeYHas! CUCTeMa;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiT. 11 By30B U CCY30B.;

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

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonasnpHast nekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3ekTpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoreka Poccuiickoro dhoHga
dbyHIaMeHTabHBIX UCC/IeI0BaHMIM.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHust: HopMel, mpaBu/a, cTaHAapThl
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOB];
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3. http://www.consultant.ru/- KoncymnsranTtILntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(OPMAL[UH.
5.5. TIporpaMMHOe 0becrieueHue:

. Creo Simulation Basic ENG;

. PTC Creo;

. PTC Creo Parametric;

. PTC Creo Simulate;

. Siemens NX;

. SolidWorks 2015 R5;

. Solidcam 2017

. SOLIDWORKS 2015;

. Ansys Multiphysics 2017 Teaching Advanced;
10. Ansys Multiphysics 2019 Teaching Advanced;
11. Ansys;

12. KOMIIAC-3D V17.

CONOOTUThA WN -

5.6. ndopmaliioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHyecKue 3aHATHUA:

. Creo Simulation Basic ENG;

. PTC Creo;

. PTC Creo Parametric;

. PTC Creo Simulate;

. Siemens NX;

. SolidWorks 2015 R5;

. Solidcam 2017;

. SOLIDWORKS 2015;

. Ansys Multiphysics 2017 Teaching Advanced;
10. Ansys Multiphysics 2019 Teaching Advanced,;
11. Ansys;

12. KOMIIAC-3D V17.

CONOOTUThA WN

6.2. IIpouee:

1. pabouee mMecTo TIperoJaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, ipefiHa3HaueHHbIe
I71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUME C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctumimaa MOJEJIMPOBAHUE C ITPUMEHEHUWEM CAD/CAM/CAE-CUCTEM sBrsercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 Hampas/yieHuto 24.03.05 [Jeueamenu nemamenbHblX annapamos. JUCIUIIIMHa peaanu3yeTcsl Ha
tdakynerete E Opyxkue u cucrembl Boopyxenusi bI'TY "BOEHMEX" um. O.®. YctuHoBa kadenpoi E2
TEXHOJIOTUSA U ITPOU3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY)KEHNS.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
IICK-2.2 criocobHoCTh pa3pabarbiBaTh GH3HMUECKHe W MaTeMaThuyecKue MOJe/IN IIPOLieCCOB, MPOTEKAIIIUX B
JBUTATeJISIX U SHEeProyCTaHOBKAaX JieTaTe/IbHbIX arraparos;
TICK-2.4 criocobHOCTh pa3pabaThiBaTh TEXHOJIOTMU W YIPAB/ISION[Me TIPOrpaMMBbI [l U3TOTOB/IEHUS JeTaiel
cpeiHelt CJI0)KHOCTHU Ha CTAHKax C YMC/IOBBIM IMPOTrPaMMHBIM yTIpaB/ieHUeM.

CopepkaHve AHCLMIIMHBI OXBaTbIBAeT KPYr BOMNPOCOB, CBA3aHHBIX C CKBO3HBIM LIMKJIOM MO/e/TUPOBaHUs
nzgemuii I'T]] 8 CAD/CAE/CAM cucTeMax .

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKasi paboTa;
e HMHAVBU/Ya/JbHOE NMPaKTHUeCKoe 33/laHue;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e BOIPOCHI /A/Is TEKYIIEero KOHTPOJISI.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPeHBI TipakTUdeckue 3adaTus (51 4.), camocrosaTensHas paboTta cryaenTa (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUME C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS 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.

HaumeHnoBanue paboTbI

Pekomenpyemast
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Hucxopsiee npoektupoBanue I'T/I B CAD/CAM/CAE PDM npu/ioxeHMsIX.

Co3paHue 1 XxpaHeHHe BapUaHTOB ITPOEKTUPYEMOTr0 U3/ie/Tust
BoeHHOro HasHaueHUs B PDM Link cucreme, OnopHble CTPYKTYpPbI
TIPOEKTUPYEMOT0 M3fie/IUsl BOEHHOT'O Ha3HaueHUs 151 HeCKOIbKUX
peeusuii (A, B u C) ogHoti c6opku, ITpuémbl co3maHus,
pesaKTUPOBaHUS U NTOBTOPHOrO OTKPBITHA B CAD rnpunoxeHuy,
OcobeHHOCTH pa3paboTku cO0pouHbIX yepTexkeld B CAD
TIPUJIOKEHUH. C UCT0/Ib30BaHWeM uH(popMarmu PDM Link
cucTeMmsl, - [TosiyueHre HOMepOB MO3ULIUM 13 crieludukatu PDM
Link cucreme, - IIpocTaHOBKa MO3UIMM C TTOMOIIBIO IITAaTHOTO
¢dyHKIMOHANA (Tabnvila MO3ULWH, epeilaHHbIX u3 PDM Link
CHCTEMBbl).

14

H. P. TypkuHa. .
IIpoextrpoBaHue B cpefie
SolidWorks: CIT16.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2017 (2)
N. A. Kucenés, C. FO.
CrpaxoB. . OCHOBBI
MO/Ie/TUPOBAHUS
TMIPOLIECCOB TerI000MeHa
B cpefie Solidworks:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2017 (2)
A. A. A/IIMOBCKUH. .
SolidWorks Simulation.
Kak perarb
TpaKTUYeCKUe 3a/1auu:
Cankr-ITetepOypr: BXB-
IMeTepOypr, 2011 (1)
I A. Illernos. .
[IpakTuKym 110
KOMITBIOTEPHOMY
MO/IeJTIPOBaHUIO
reoMeTpUU U3Jeui C
WCTIOTb30BaHUEM
SolidWorks: M.: 13a-Bo
MI'TY um. H. 3.
baymama, 2019 (5)

I K. XotuHa, C. A.
OpetinexmaH, C. A.
Jleonosa. . Co3znaHue
W37e/IUi CO CIIOKHBIMH
MOBEPXHOCTSIMU B Cpejie
reoMeTpUUeCKOro
MO/Ie/TUPOBaHUS
SolidWorks: Mockga:
MAWU, 2021 (1)

. OCcHOBBI
rpoektupoBanHus B Creo
Parametric: CIT6.: HAL]
APT, 2021 (1)

6
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A. C. Anekcanzipos, A.
C. Adanaceoes, /1. B.
Bacunekos. .
OdopmiieHue uepTexeit
B Creo Parametric: CII0.:
HUIT APT, 2022 (2)

Wroro no pa3geny 1

6

Pazgen 2. TexHO10rHH TBEP/0TE/IHHOr0 TPeXMepHOro Mo/enupoBanus geraneit I'T]T, mogenu I'T]] u ux

Kaccupukanus.

Crioco0bI 1 MeTOZIbI CO3/jaHKsT ITePBUYHBIX KPUBBIX. CII0COOBI 1
MeTO/IbI CO3/laHus MTapaMeTPUUeCKOM reOMeTPHU U TOBEPXHOCTeN
cBobozHo# dopmer fetaneii I'T. JonosHUTETBHBIE UHCTPYMEHTBI
B CAD cucreMax u NpyeMsbl onipefiesieHHsl TeOMeTpUH JleTanen
I'TH. Ciocobsl ¥ METO/bI CO3/JaHUS T/Ia/TKON TeOMeTpUY JleTanei
I'T. Criocobbl ¥ METOBI MHTErPaLiii TeOMETPHUN U

H. P. TypkuHa. .
ITpoekTupoBaHue B cpesie
SolidWorks: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2017 (3)
A. A. AJIAMOBCKHH. .
SolidWorks Simulation.
Kak pemartb
TPaKTUYeCKUe 3a/1auu:
Cankr-ITetepOypr: BXB-
IMetepOypr, 2011 (2)
I. A. lernos. .
[TpakTukym no
KOMITBIOTEPHOMY
MO/Ie/TIPOBaHUIO
reOMeTPUU U3ZIeTUH C
WCTIOIb30BaHUEM
SolidWorks: M.: N31-Bo
MI'TY um. H. 3.
Baymana, 2019 (2, 3, 4)
I K. XotuHa, C. A.
®peiinexmaH, C. A.
JleoHoBa. . Co3gaHue

rapamMeTpUyecKol TeOMeTPUM TPH pa3paboTKe TpeXMepPHBIX W3/Ie/THi CO CIOKHBIMU 16
mogenert feraneit ['TI. TexHuKY co3maHNsl TUTIOBBIX (hOPM B TOBEPXHOCTSIMU B Cpefie
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Bo3MOXHOCTH ¥ crieranu3anyis pasinyHbIX IPOrpaMMHBIX
komIuiekcoB. ITK ANSYS. MogenupoBaHue yCTaHOBUBIIUXCS U
nepexofHbIX pexxuMoB paboTsl ['T/I. I[TpoBeneHne BUPTYalbHBIX
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Wroro no pasgeny 3
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Pazgen 4. CAM nporpammMupoBanue gerasiei I'T/] aisa 06paboTku Ha crankax c YITY.

I1. A. Begmugp, A. B.

. Cy/MHOB. .
[MoaroroBKa K JIEKIUSIM U MPAKTHYECKHUM 3aHATHAM: H3yUeHHe TTporpaMMupoBaHHe
TIPe/ly CMOTPEHHBIX MPOrPAMMOH JUAKTHYECKIX e/MHHL] 10 o6paborki B NX CAM: 14
peKOMeH/yeMoH JIUTepaType. M.: ZIMK TTpecc, 2014
(2,3,4)
Wrtoro no pazgeny 4 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJEJINPOBAHHME C IPUMEHEHNEM CAD/CAM/CAE-CUCTEM

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora

e BOIPOCHI /JIs1 TEKYIIIETO KOHTPO/IS;

e WHJWBHU/ya/IbHOE TIPAKTHUECKOE 33/]aHHE;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bomnpocs! A/isA TeKyIero KOHTPOoJist

[Tepeuens BONPOCOB [i/1s1 TEKYILIET0 KOHTPOJIA pacriosnaraercd B YMK qucLyrivHeL:
IITkana olieHUBaHUS:
- KOJIMYECTBO TMPaBU/IbHBIX OTBETOB 10 60 % - OLjeHKa «He 3auTeHO»
- KOJIMUeCTBO MpaBUIbHBIX 0TBeTOB OT 60 0 100 % - oljeHKa «3auTeHO»

NupuBuayanbHOe NpaKTHUecKoe 3ailaHue

WupvBuyanbHbIe IpakTHUeckure 3aaaust Haxoastcs B YMK pucturnmnbl. OdopmiieHue U ciaua
VHAWBU/TYaTbHOTO MPAKTUYECKOTO 3a/]aHMs JJO/DKHA COOTBETCTBOBATh YCTAHOB/IEHHBIM TPeOOBaHUSIM
CTaHZAPTOB rOCyZapCTBEHHOM CUCTeMbI CTaHJapTH3alliU, C COOTBETCTBYIOIIEM CTeTeHbI0 JeTalu3aluu U
ONMCaHUS.
3alyTa MHAVBUYaJIbHOIO MPAaKTUYeCKOro 3a/jaHusl pe/lyCMaTprBaeT KpaTKui 10K/aj CTyAeHTa U OTBeThI Ha
BOMPOCHI, CBA3aHHbIE C MOPSZIKOM BBITIOIHEHHUS 33/IJaHUS U TeMaMH yueOHOW JTUCIUTUINHBI, 0XBAaU€HHBIMU
MPaKTUUeCKHUM 3aJaHUEM.
Ecu Bce TpeboBaHUS K BBITTOJHEHUIO WHAWBUYaIbHOTO TIPAKTUUECKOTO 3a/laHus1, OOPMIIEHUIO KOMILIEKTa
TEXHOJIOTUUECKHX JOKYMEHTOB U 3allIUTe BBINOJHEHBI, TO CTABUTCA OLIEHKA «CJaHo». Bo Bcex pyrux ciyyasx
CTaBUTCSI OLIEHKA «He C/IaHO».
OcHOBaHUEeM JIJisl OLIEHKH «He C/IaHO» UH/IUBH/TYaTbHOTO MPAKTUUECKOTO 33/IaHUS K 3allliTe MOTYT ObITh:
— HeI0JIHOe WK HeBepHOe BhINO/IHEHWe WHAMBUAYaAbHOIO 3a/aHus;
— OTCYTCTBUE TIPeIyCMOTPEHHBIX 3a/jaHreM TpadrueCcKUx MaTepraioB i HecooTBetcTBre nx ['OCT.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy

[TepeueHs BOMpoCoB K AuddepeHIMPOBaHHOMY 3aueTy pacrojaraiTcs B Y MK JuCIUIIMHEL.
Borpockl K uddepeHIMpOBaHHOMY 3a4eTy COCTAB/ISIOTCS Ha OCHOBe paboyeli MporpaMMbl AUCIUTIIHBI U
OXBaTBHIBAIOT ee pa3fie/ibl ¥ TeMbl. OHU JJO/DKHBI 1[eIOCTHO OTPaXkKaTh 00beM MPOBEPSEMbIX TEOPETUUECKUX U
MPaKTUUECKUX 3HAHUU. BOMPOCKI HOCAT PaBHOLEHHBIN XapakTep. ®OpMY/ITHPOBKH BOTIPOCOB /I0/DKHBI ObITH
YeTKWMH, KPaTKUMHU, TTIOHSITHBIMU, UCK/TFOUAIOIMMU IBOMHOE TO/IKOBaHUe. Ko/muecTBO BOMPOCOB B IepeuHe
[IOJDKHO TIPEBBIIIATH KOJTMUECTBO BOIPOCOB, HEOOXOUMBIX ZIJIs1 COCTAB/IeHUS 3aUeTHBIX JIMCTOB. Ha ocHOBe
pa3paboTaHHOTO U 0OBSBIIEHHOTO CTYZEHTaM TiepeyuHsi BOTIPOCOB K v depeHLIMPOBaHHOMY 3a4eTy
COCTAaBJISIOTCSI ONPOCHBIE JIUCThI, COLEPKaHUe KOTOPBIX 10 CTYLEHTOB He JOBOJUTCSI.

JuddepennypoBanHblii 3aueT

OOyuaromuiics UMeeT MpaBo Ha MoJIyYeHre MUHUMAa/IbHOM 110JI0KUTE/IbHON OLIeHKH NP yC/IOBUN
YCIIELTHOTO MPOXOKEeHHsI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B (popMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
Ha 3auete CTyzeHTy NpefoCTaB/ISIOTCS TPU BOMPOCa MO BCeM pasZiesiaM Kypca, BpeMsl Ha IO TOTOBKY OTBETOB
45 MUHYT.
Kputepun u 1ikasnbl oLjeHUBaHus AU depeHL[MPOBAaHHOTIO 3aJeTa:
1. Illkana oL[eHUBAHUS: «3aUTEHO-OTIIUYHOY.
Kputepun orjenrBanust: OOyuaroluiics IpaBUIbHO OTBETH Ha TeOpeTHUYeCcKre BOIpockl. ITokasan oTiyHble
3HaHUS B paMKax yueOHoOro Martepurasa. I1paBUIbHO BBITTOHUI ITPAKTUYeCKHUe 3a/iaHusl. [Tokas3an oT/InuHbIe
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YMeHHs1 ¥ BJIaJIeHUsT HaBbIKaMU TTPUMeHeHWs TIOJTyYeHHbIX 3HAaHWHM U YMeHUM TP PellleHrH 3a/lad B paMKax
yuebHoro Marepuana. OTBETH/I Ha BCE JOTIONTHUTE/TbHbIE BOMTPOCHI

YpoBeHb 0CBOeHUSs KOMIeTeHLIUM: Boicokuii

2. Illkasa oLjeHMBaHHUA: «3aUTE€HO-XOPOIIO».

Kpurepun ouenvBanust: O0yyJaroiiuiicsi ¢ HeOOMbIIMMU HETOYHOCTSIMU OTBETHJT HAa TEOPETHYECKHE BOTIPOCHL.
[MToka3zan Xopoliye 3HaHUsI B paMKax yueOHoro Mateprasna. C HeOOMbIIUMU HETOYHOCTSIMU BBITIOJTHU
rpakThdeckue 3aanus. [Tokaszasn Xopoiive yMeHus U BiaieHVst HaBbIKaMy TIPUMeHeHHsI TIOyYeHHBIX 3HaHUH
Y YMEHUH MpU pellieHnH 3a/1au B paMKaxX yue6Horo Marepuasna. OTBeTH/T Ha OOJBITUHCTRBO /IOMOTHUTETBEHBIX
BOIIPOCOB

YpoBeHb 0CBOeHUs KOMIeTeHLIUM: [10BbIILIeHHBIM

3. [Ikasia olleHWBaHUS: «3aUTeHO-Y/0B/IeTBOPUTETHHO.

Kpurepun ouenrBanust: O0y4aroIuiics C CyIeCTBeHHBIMA HETOYHOCTSIMHU OTBETU/T HA TEOPETHUECKHUE
BOMpockl. TToKa3an yoBIeTBOPUTE/TbHBIE 3HAHUS B paMKax yueOHoro matepuana. C CyIieCTBeHHbIMU
HETOYHOCTSIMU BBITIOJTHWII NpakTUUecKue 3afanus. [1okasasn yioB1eTBOPUTe/IbHbIE YMEHUS U BJlaleHUs]
HaBbIKaMH TIPMEHEeHHsI TI0JTyYeHHBIX 3HAHUM ¥ YMEeHHUH TIPH PellleHnH 3a/iau B paMKax yueOHOro MarepHasa.
[omycTun MHOTO HeTOYHOCTE MpU 0TBeTe Ha J0INOHUTEIbHbIE BOMPOCHI

YpoBeHb 0CBOeHUs KoMTIeTeHLUM: [10poroBsIit

4. [IIkasia OLIeHUBaHUS: «He 3aUTeHO».

Kputepun otienrBanust: O0yJaroluiics pyu OTBETe Ha TeOPETUYeCKHE BOTIPOCKHI U MPH BITTOTHEHUU
MpaKTUYeCKUX 3a/laHui TIPOAEeMOHCTPUPOBAJl Hel0CTaTOUHbIN YPOBEeHb 3HAHUM U yMEeHUI TIPU pellleHrH 3a/jau
B paMKax y4eOHoro Marepuasna. [Ipy oTBeTax Ha [JOTOIHUTE/TBHBIE BOTIPOCHI OBLIO IOMYIIIEHO MHOKECTBO
HerpaBWIbHBIX OTBETOB

YpoBeHb 0CBOeHUs KoMrieTeHLU: KomnieTeHI[UM He C(OPMHUPOBaHAbI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. Hucxogsinee WNnpuBuayansHOe
npoexktuposanue I'T/] B [pakTU4YecKoe 3afjaHue,
4 7 CAD/CAM/CAE PDM 16 10 10 6 151 20 Bonpock! a4 Tekylero
NPUI0KEHUSX. KOHTDOJIS
Pazpgen 2. Texnonorumn VIHAUBH AL HOE
TBEPIOTENHHOTO TpaKTHYecKoe 3a/jaHue,
TDEXMEDHOLO Bomnpocs! Asis Tekylero
4 | 7 [TPEXMeED y 26 | 10 | 10 | 16 | 30 | 25 KOHTpOJIS,
MO/le/TMPOBaHMA JeTasnei BOHDOCHL K
I'TA, mopenu I'T/] u nx P
KnaccuduKamus nmudbepeHIIPOBAHHOMY
: 3a4yeTy
WNnpuBupyansHoe
Pa3pen 3. MopenupoBaHue [PAKTHMHIECKOE 3a/IaHME,
aGouero nporecca B Boripocs! a5 Teky1ero
4 7 P 38 17 17 21 35 | 25 KOHTPOJIA,
KOMIIpeccope, Kamepe BoOHDOCKL K
cropanus u Typoune I'T]I. P
middepeHITMPOBAaHHOMY
3aueTy
NuavBuayansHoe
TpaKTHYecKoe 3a/jaHue,
Eaiﬁeg;;vsleanue eTasieit Boripocer A7t Tekyrero
4 | 7 |MPOrpaMmvp A 28 | 14 | 14 | 14 | 20 | 30 KOHTpOJS,
I'TH pas 06paboTKu HAa BomDoch! K
cra”kax c UIIY. P
nubdepeHIIPOBAHHOMY
3a4eTy
Bcero 3a 7 cemectp 108 | 51 51 57 | 100 | 100
Bcero no guciuinge 108 | 51 51 57 | 100 | 100
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