denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.JZ1B.10.02

(wugp oucyunnunwl)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

WnxenepHslil ananus npoueccoB OM/I B cuctemax CAE

10 HAIIPABJICHUIO TOATOTOBKH (CHIEIUATBLHOCTH )
15.03.01 MamuHocTpoeHue

COBpeMeHHBIG TCXHOJIOTHYCCKUC IMMPOLECCChI U3TrOTOBJICHUA I[eTaJICI\/JI B MallIMHOCTPOCHW N

®dopma 00ydeHus: OuHast

['ox mabopa: 2017

Pacnipenesienne 4acoB JUCHHMILIMHBI 110 cCeMeCTPaM M BH/IaM 3aHATHI (110 yueOHOMY IJIaHY)

KoanuectBo 3ET 3
Yacos no PYII 108
Buabl koHTpOJIS B IK3aMeHbI 3ayeTnl Kypcosbie Kypcosbie KontpoabHbie
ceMecTpax: MPOEKTHI padoThI (s 32?,?::0",; dop-
MbI 00y4YeHus1)
7
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 3 3
Jlexuun 16 16
JlaGopaTopHbie 32 32
IIpakTu4yeckue
KonTakTHas paéora 48 48
Cam. pabora 60 60
KonTpoan
Hroro 108 108

ToabsarTu, 2017




Pabouast mporpamma coctaBiiena Ha ocHoBaHuu ®I'OC BO u yueOHOro mjaHa Ha-
MpaBJieHUs] NOATOTOBKH (creruaibHocTh) 15.03.01 MammHocTpoeHue

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT
VYueOHas (pabouas) mporpamma onoopeHa Ha 3acenanuu kadeapsr «COM uPID»
(mpoTtokoun 3acenanust Ne r.).
Penienzent
(OoadcHoCmb, yueHoe 386aHue, cnmeneHy) (noonucs) (U.0. Damunus)
« » 20 1.
Cpok aeiicTBus pado4eii nporpaMMbl JMCUMILIUHBI 10 T.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

IIpoTtokoun 3acenanus kapeapsl No 0T «_ » 20 1.
COI'JTACOBAHO

3aBenytromuii kadenpoit «Cpapka, 00pab0oTka MaTepUaIoB HaBJICHUEM U POJICTBEH-
HBIC ITPOTIECCHI»

« » 20 T B.B. Eannios

YTBEPX/IAIO

3aBenytromuii kadeapoit «Cpapka, 00paboTka MaTepHaIOB JaBJICHUEM U POJICTBEH-
HBIE TTPOIECCHI»

« » 20 T B.B. Eanmios




AHHOTALUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./1B.10.02 Un:xxkenepusblii anagans npoueccoB OM/JI B cuctemax CAE

1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

[lenp — cnocoOCTBOBATh M3YUEHHUIO TEOPETHMUECKUX U MPAKTUYECKUX OCHOB
WHXEHEPHOIO0 aHAJIM3aIPOLIECCOB JINCTOBOM IITAMIOBKA C IMOMOIIBIO KOMILJIEKCA
CAE-niporpamm.

3anayu:

1.O3HaKOMHUTH CTYACHTOB C KOHIICMIIMEHWH TMOAXO0daMu (PopMUpOBaHUS
KOHEYHO-AJIEMEHTHON MOJEIN.
2. O0yuutbnpuHmnam ¢popmupoBanus pacuetnoix CAE-Mozaenei.

3. Pa3Buth crnocoOHOCTH aHamu3a MOJTYYEHHBIX PE3YJIbTaTOB, a TAKXKE
(GbopMHUpPOBaHKS OTYETOB C MTOMOIIbI0 HHCTPYMEHTOB MOCTIPOIECCOPA.

2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OIIOII BO

HNannas aucturummHa (yueOHbI kypc) otHocutcsi K bioky 1 «Jlucturimnnbl
(Momynu)» (BapuaTUBHAS YacTh, TUCUUILTUHBI 110 BEIOODY).

Juciuruinebl, yuyeOHble KypChl, HA OCBOCHHMHM KOTOPBIX Oa3vpyeTcsl JaHHas
nucuuminHa— «OcHoBbl CAIIP», «CAIIP B OM/I», «OCHOBBI KOHCTPYHUPOBaHUS
HITAaMIIOBOM OCHAcTKH [».

JuCIuIuInHbl, y4eOHbIe KYpPChl, JUIsl KOTOPBHIX HEOOXOAUMBI 3HAHUS, YMEHUS,
HABBIKH, MIpUOOpETaeMble B pe3yibTaTe M3Y4YeHHUS AaHHOW auciuiuinHbl — «CAITP
nporeccoB n ocHacTku B OM/», a Taxxke mst kypcoB CAIIP cnennansroctn OM/I.

3. Ilnanupyemble pe3ybTaThl 00y4YeHUs] MO JUCUUIINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IVIAHMPYEMbIMHU Pe3yJbTATAMU OCBOCHUS 00pa3oBaTe/Ib-
HOM NPOrPaMMBbI

Cbole/lpyeMble H KOHTPOJIMPYEMbBIC KOMIICTECH-
I

I[Inanupyemble pe3y/bTaThbl 00yUeHUsI

-CIIOCOOHOCTB pa3padaThiBaTh TEXHOJIOTUYECKYIO U
IIPON3BO/ICTBEHHYIO JJOKYMEHTALUIO C HCIIOJIB30-
BaHHEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX
cpencts (ITK-12)

3HaTh: OCHOBHBIE MOHATHUS, OTHOCSIIUECS
k CAE MozienupoBaHuio

YMeThb: GOpMUPOBATh OTYETHYIO JTOKY-
MEHTAIMIO IO IPOBEJEHHOMY aHAIN3Y

BrnaneTs: HaBbIKaMu pabOTHI B TOCTITPO-
reccope

- yMEHHE BBIOMPATh OCHOBHBIE U BCIIOMOTATEJIbHBIC
MaTepUalibl ¥ CIIOCOOBI peaTu3aliii OCHOBHBIX
TEXHOJOTUYECKUX TPOLECCOB U MPUMEHSTH MPO-
IPECCUBHBIC METO/IbI IKCILTyaTAI[UH TEXHOIOTHYe-
CKOT'0 000pYIOBaHUSI ITPU U3TOTOBIICHUN H3JIEIUI
marraocTpoenus (ITK-17)

3HaTh: NPUHIMIIEI paOOThI U HUHCTPYMEH-
o1 CAE-niprtoskeHmit

VYMeTh: UCTI0IB30BaTh IPUEMBI U METOBI
CAE-aHanu3a B CBOEH NPAKTUYECKON J1es-
TEIbHOCTU

Brnaners: HaBbIKaMu pabOTHI C HHCTPY-
MEHTaMH pelIaTess ¥ Npenpoueccopa




TemaTuveckoe cogep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)

Pa3nea, moayJib

Iloapasaen, rema

Paznenx 1. BBenenue B

WH)XCHEPHBIN aHaju3
TEXHOJIOTUYECKUX  MPO-
rieccoB OMJ1

Henps u 3amaun kypca. OCHOBHbIC MOHATUS U Ha-
npasienus pa3sutusi CAE-ananuza. O630p BO3MOXKHO-
creii pemarens LS-Dyna. Coxepikanue BBIXOIHOTO K-
daiina. XpoHonoru4eckas crpaBka. 3HAKOMCTBO C WH-
tepdeiicom nporpammsel LS-PREPOST.

Paznen 2. dopmuposa-
HUE KOHEUYHO-
AIIEMEHTHOU MOJENIN

YucnaeHaple METOABl aHaM3a. MeToJ KOHEYHBIX
AJEMEHTOB. THUMBI KOHEYHBIX 3JIEMEHTOB. AJITOPUTMBI
CO3JIaHUsl KOHEYHO-3JIeMeHTHOH Moxaeian. CrnocoObl
npoBepku koHeuHo-deMeHTHOU (KJ) cerku B CAE-
nporpamMme. PenaktupoBanue KD moxaenu. 3ananue
dbuznyecknx cpoiictB KO Moemnm.

Pa3zmen 3. Co3nanue
pacueTHON MOJETH

PopmupOBaHUE MPOEKTA PACUYETHON MOAEIU. BbI-
6op cmocoba pemrenusa. OmnpeneneHue OrpaHUYEHUN
cTeneHed cBoOObI. 3amaHue Harpy3ok. OmpeneneHue
rapaMeTpoB KOHTaKTa. BelmonHeHune pacuera. AHamu3
NpyKUHEHNs. MOJIenupoBaHuE OIEpaui, TaKUX Kak
BBITSDKKA, (POPMOBKa, KanuOpOBKa, 0OTOOPTOBKA, TMOKa
U T.J.AHaIHU3 MOJYYEHHBIX PE3YyIbTATOB B MOCTIIPOLIEC-
cope. [IoaroToBKa OTYETHON JOKYMEHTALIHH.

O6mas Tpy10eMKOCTh AMCHUILUIMHBI (YueOHoro Kkypca) — 3 3ET.




4, CTpyKTypa U cojiep:kaHue TUCUUIIHHBI (YueOHoro kypca) « Un:xxeHnepubiii anaau3 npoueccoB OMJL B cucremax CAE»

CemecTp U3y4yeHus 7
Pazpeu, IMoapasaes, Tema Bunnl yue6Hoii pa6oThI Heo0xoaumbie Dopmbl Pexomenayemas
MOAYJIb KonTakTHas padora CamocTosiTelIbHast padoTa MaTepHaIbHO- TeKyIlero KoH- | jureparypa (Ne)
(B yacax) TEeXHHYECKHe TpOJIst
BCero @opmMbl NPOBeAeHMs JIeKIMH, ¢opmbl opranuzanumn pecypcbl (HauMeHoBaHHe
5 3 E g| JabopaTopHbIX, npaKTHYe- €aMOCTOATEIbHOM OLIEHOYHOr 0
) z z § 5 ckHX 3aHATHIi, MeTOAbI 00ye- = pa6oTsI cpeacTsa)
: g g E | Hus, peammsylomme upume- | &
; £ E 5 E HAeMYI0 00pa30BaTeIbHYI0 |
E g | I F| Texnomoruio
Paznen 1. Benenne | 1.1. Iens u 3aga4m kypca. O0- 4 4 M3y4yeHue KOHCIIEKTOB MynbTHMEHIHOE 000pPY- 1-7
B MHKCHEPHBIi 30p BO3MOXKHOCTEH peruaTesist U PEKOMEHTyeMOit JIOBaHHE, HATJISIHBIN U
aHAJIU3 MPOLECCOB LS-Dyna. Xpononorudeckast JIUTEPATyphl Ppa3/aTOYHbIi MaTepHa.
oM crpaBKa. 3HAKOMCTBO C HHTEp-
(eiicom mporpammer LS-
PREPOST.
1.2. dopmupoBaHue kKozaa K- 4 8 M3yueHne KOHCIIEKTOB MynbtaMenuitHoe 000py- 1-7
(haiina ¢ MOMOIIBIO KITFOUEBBIX U PEeKOMEHIyeMOoi JIOBaHUE, HATJISIAHBIA 1
cioB. CBozika OOBIYHO HCTIONb- JIUTEPATypHI pa3gaTouHbI MaTepHal.
3yeMbIx onuuit. Mozenu mare-
pHAJIOB.
Pa3zpen 2. ®opmu- 2.1. IHCTpyMEHTHI IPOBEPKU 4 8 H3ydeHne KOHCIIEKTOB MynsTHMennitHOE 000pY- 1-7
poBaHNe KOHEYHO- HMMIIOPTHPOBAHHOI T€OMETPHUH. W PEKOMEHTyeMOit JIOBaHWe, HATIISIHBIA U
3J1eMeHTHOIi 1 pac- Tumbl KOHEYHBIX JIEMEHTOB, JIUTEPATyPHI pa3gaTouHbI MaTepHal.
YeTHOH Moaesei ucrons3yemsie B LS-PREPOST.
IIpoBepka KOHEUHO-
aneMeHTHOI Mozeny. KonTakT-
HbIe B3auMogeiicTeus. OrpaHu-
YeHHsI CTereHeil CBOOOBI.
ITapametpsl cumysnsun. Tumst
MarepuanoB. 3amycK pacyera.
AHanu3 pe3yabTaToB.
2.2. JlabopatopHast padota Nel. 8 4 | Pabota B rpymnmax, KOMIbIOTEp- 8 N3yyeHnne KOHCIIEKTOB Meroaudeckue ykazaHus Ortuer mo nabo- 1-7
Pacuer npyxuHeHHs MaTepua- HOE MOJICTIMPOBAHNE TTPOLIECCOB 1 PEKOMEHTyeMoi K JJabopaTOpHEIM paboTaMm, | paTopHOit pabo-
na. B aBTOMATHU3HPOBAHHOM ILIEHTpE, mmrepatypsl. [Toaro- porpaMMHoOe obecrede- Te
0o0CyXIeHHe Pe3yIbTaToB Iesi- TOBKa OTYeTa [0 1abo- HHE, KOMIIBIOTEP
TEBHOCTH patopHoii paboTe
2.3. Jlaboparopnas pabora Ne2. 8 4 | Pabota B rpymnmax, KOMIIbIOTED- 8 H3ydeHne KOHCIIEKTOB MeTtoauyeckue yka3zaHus Oruer no 1a6o- 1-7

I'paBuTaninoHHbIN aHaMNU3

HOE MOJICTINPOBAHUE MIPOLIECCOB
B aBTOMAaTHU3MPOBAHHOM LIEHTpE,
00CyX/IeHHE PE3YJIbTATOB JIes-
TEIBHOCTH

U PEeKOMEHIyeMOoit
smrepatypsl. [Toaro-
TOBKa OTYeTa I10 J1a00-
paTopHOH paboTe

K 1a00opaTopHbIM paboTam,
HporpaMMHoOe obecrede-
HHE, KOMITBIOTEp

patopHoii pado-
Te




Pazpeu, IMoapasaesn, Tema Bunnl yue6Hoii pa6oThI Heobxoaumbie Dopmbl Pexomenayemas
MoayJIb KonrtakTHas paGoTta CamocTosiTesIbHast padoTa MaTepHaIbHO- TeKyIlero KoH- | jureparypa (Ne)
(B yacax) TeXHHYeCKHe TpoJs
BCEro @opMbl NPOBEACHHs JIEKUMIA, ¢opmbl opranusanun pecypcbt (HauMeHoBaHHe
5 . £ g 1a00pATOPHLIX, npaKTHYe- €aMoCTOSATeIbHOM OLICHOYHOTI'0
) z z Ea‘ g CKHMX 3aHSATHI, MeTOABI 00yue- 5 pa6oTsI cpeacTBa)
1 g g E = MmN, peanusylomme npHMe- ?’f
g 2 E 5 E HseMY10 00pa3oBaTeIbHYI0 | =
K 2 | I ¥ Texmomormio
Pazpen 3. Hnike- 3.1. PaboTa ¢ HHCTpyMEHTaMH 4 8 H3ydeHne KOHCIEKTOB MynbTUMEHIHOE 000DPY- 1-7
HepHBII aHAIN3 npunoxenns: Metal Forming U PEKOMEHyeMOit JIOBaHUE, HATJIAAHBIN U
npoueccoB OM/J{ (LS-PREPOST). ITapamerpst JIUTEPaTyphI Ppa3oaTouHbIl MaTepuall.
pacuera, OTHOCAIIHECS K 00pa-
00TKEe METAIUIOB IaBICHHEM.
OcobexHoCTH HOPMHUPOBAHUS
pacyerHoii Mozenu. UHcTpy-
MEHTHI aHaJIM3a Pe3yJIbTaTOB.
3.7. JlabopaTopHas pa6ota Ne3. 8 4 | Pabota B rpymnmnax, KOMIbIOTEp- 8 H3ydeHne KOHCIIEKTOB MeTtoauyeckue yKa3zaHus Ortuer no nabo- 1-7
Anamm3 popmoobpasyromeit HOE MOJICTINPOBAHNE TTPOIIECCOB 1 PeKOMEHTyeMoi K JJabopaTOpHBIM paboTaM, | paTOpHOI pado-
omeparuu B aBTOMATH3HPOBAHHOM IIEHTpE, nrepatypsl. [Toaro- IporpaMMHoe odecrede- Te
0o0CyXIeHHe Pe3ylIbTaToB Ies- TOBKA OTYeTa 10 1abo- HHE, KOMIIBIOTEP
TEBHOCTH paTopHoOi paboTte
3.8. JlabopaTopHas pabota Ned. 8 4 | Pabota B rpymmax, KOMIBIOTEp- 8 M3yueHne KOHCIIEKTOB Meroaudeckue ykazaHus Ortuer 110 12060~ 1-7
AHanu3 orepaiuy BhITSHKKA C HOE€ MOJISTMPOBAHHUE MPOLIECCOB U PEKOMEHIyeMOi K 1abopaTopHbIM paboTaM, | paTopHOi pado-
HCIIOIB30BaHUEM TOPMO3HBIX B aBTOMATH3HPOBAHHOM IEHTpE, nrepatypsl. [Toaro- IporpamMMHoe obecrede- Te
pedep 00CyKJIeHHE PEe3yIbTaTOB Jes- TOBKa OTYeTa 110 J1a00- HHE, KOMITBIOTEP
TENLHOCTH paTopHoii pabote
16 | 32
48 16 60
Hroro:
108




5. Kputepun u HOpMbI TEKYIIIer0 KOHTPOJISI U POMEKYTOYHOM aTTecTAlluH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus HOITYyCKa

Kputepuu 1 HOpMBbI OLIEHKH

Otyet mo 1a6. paboTam
No 1-4.

«3aYTEHO»: CO3/IaHHAsI KOMITBIOTEPHAs] CUMYJISIIIUMS BBIIACT pellie-
Hue. [lonmyckaroTcs He3HAYUTENbHbBIE TOTpelHOCTU. JlomyckaroTcs
2 TIOJIHBIE OITUOKH.

«HE 3a4TCHOY»: CO3/IaHHAs KOMIBIOTEpHAS CHUMYJISINS HE BBITACT
pEIICHNS WK BBITOTHEHA ¢ TPyObIMU morpenrHocTsiMu. KomndecT-
BO ITOJIHBIX OIMMOOK — OoJiee 2.

dopma 1poBeneHUs
MMPOMEKYTOUYHOU aTTECTAIUU

VYcnoBus nomycka

Kpurepun u HOpMbI OLIEHKH

3a4eT, / ceMecTp (YCTHO)

Brimonnenne 4 nabopa-
TOPHBIX PabOT C OLIEHKOM
«3aYTEHO

«3a4TECHO» [lonHBI W pa3BEpHYTHIM OTBET HA YCT-
HBI BOIIPOC U3 CIIMCKA BOIIPOCOB I 3a-
geTa.

«HE 3aYTEHO» B orBere Ha yCTHBIM BONMPOC U3 CIIHCKA
BOIIPOCOB JUISl 3a4eTa JIOMYIICHBI TPyObIe
OIIIUOKH.




6. Kpurepun u HOPpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBas paboTta (IpoeKkT) HE IpeayCMOTPEHBI YUEOHBIM IIJIaHOM.

7. IlpumepHasi TeMaTHKa NMUCbMEHHBIX PadoT (KypcOBbIX, pedepaToB, KOH-
TPOJIbHBIX, pacyeTHO-TpaguYecKNX  JP.)

[TuceMenHbIe pabOTHI HE MPEYCMOTPEHBI.

8. Bonpocsbl Kk 3a4eTy

Ne i/ Bomnpockl
1. B yeM 3akiro4aeTcst MeToJl KOHEYHbIX 3JIEMEHTOB?
2. Uro rakoe CAE-ananu3z?
3. [TpuBeauTe NpUMEPHI YUCICHHBIX METOAOB pacyera
4. Yro Takoe pacyeTHasi KOHEYHO-3JIeMEHTHast MOJieNb?
5. Ha3oBuTe JOCTOMHCTBA M HEJOCTATKH METOJIa KOHEYHBIX 3JIEMEHTOB?
6. UYro Takoe (aitn-pecrapra?
7. [lepeuncnure paxTopsl, BIUsSIONME Ha TouHOCTH npoBenenns CAE-ananmsa
8. ITpuBeauTe NpUMEpbl TUIIOB KOHEUHBIX 3J1EMEHTOB?
9. Onucanue OCHOBHBIX MOAYJIEH, HCIOIb3YyEMBIX MpH pacueTax npoueccos OM/I.
10. | Ha3naueHue mpemporieccopa.
11. | [IpuBeauTe mpuMephl BBOAUMBIX JomylieHui npu Beimoixanennun CAE-ananmza?
12. | Jlns xakux 1ese ciyar mnpe- ¥ MoCTIPOLEeccophl?
13. | Ha3zoBuTe BHBI KOHEUHO-3JIEMEHTHOW CETKU
14. | Ha3oBure orpanndeHust GopMbl U pa3MepOB KOHEUHBIX 3JIEMEHTOB?
15. | Ha3nadenue nocriporueccopa.
16. | Ocobennoctu nporpamMmel-pemarerst LS-Dyna.
17. | 3aganue orpaHuYeHuil nepeMeIieHus 1 BpalieHus B K-(aiine.
18. | 3apmanwme cBolicTB MatepuanoB B LS-Dyna.
19. | 3aganue TOMIMHBI 3aTOTOBKH [T 000JIOYEUHBIX SJIEMEHTOB.
20. | Ucnonp3oBaHnEe KOMIIOHEHTOB B K-(haiie.
21. | OObearHEHNE CYIIECTBYIONINX CBOWCTB C CUCTEME C HEOOXOAMMBIMHU CIIOSIMH.
22. | ABTOMaTH4YeCKOe MOCTPOCHUE HETOCTAIOIINX HHCTPYMEHTOB. CiTydan MpUMEeHEeHHSI.
23. | BamaHue ABMXKEHUS [T KoMoHeHTOB. Ha3znayenue mapamerpos Start time, termina-
tion.
24. | Bamanue ycuius Uit KomnoHeHToB. Hasnauenue mapamerpa birth time.
25. | Co3zmaHue KOHTaKTOB MEXIY OObEKTaMH.
26. | 3amyck pacuera. ®aiin dynain u ero Ha3HaYCHHE.
27. | Umnopt pe3ynbraToB pacuera. Co3naHue He0OXOAUMON TreOMETPHHU JJIsl OCIIEAYIO-
mux oneparuii. OCOOEHHOCTH UMIIOPTUPOBAHHUSL.
28. | KonTposb pacueTa ¢ TOMOIIBIO KITFOUEBBIX CIIOB.
29. | KoHTposs OCHOBHBIX BXO/IHBIX TTapaMeTpoB pacyera B kaprax LS-Dyna.
30. | OcHOBHBIE KOHTPOJIUPYEMEBIE MTapaMeTphl B moctiporeccope LS-PREPOST.
31. | Dramel hopMupoBaHHs pacdeTHOW KOHEUHO-1eMeHTHOH Moaenn B LS-PREPOST
32. | CnocoOsbl (hopMUpOBaHHS KOHEUHO-3JIeMeHTHOM ceTku B LS-PREPOST




33. | Ilapamerpor cumynsnun B LS-PREPOST

34. | ITapaMeTpbl IPOBEPKU KOHEYHO-3JIEMEHTHON CETKU

35. | [IpyHIUIIBI yBETHMYEHHS TOYHOCTH YUCIICHHBIX PAacYeTOB

36. | AganTuBHOE IEPEeCTPOCHUE KOHEUHO-IJIEMECHTHON CETKHI

37. | 3aganue rpaHnuHbIX ycinouil B LS-PREPOST

38. | ®ailnsl pecrapra

39. | Crmoco0Osl Bu3yanu3anuu pe3yinbTatoB pacueta B LS-PREPOST

40. | Mactep-nipouecc Uit MOJSINPOBAHUS IIPOIIECCOB JINCTOBOM MITAMITOBKH B LS-

PREPOST

9. q)OHIl OLHCHOYHBIX CPEACTB IJd NMPOBEIACHUA l'[pOMe)KyTO‘IHOﬁ aTTe-
cranmm oﬁyqaloumxcn o AIMCUMIIJIMHE

9.1. lacnopT (poHAA OLIEHOYHBIX CPEJICTB

Koa xonTposupye-
Ne KounTtposmpyemsle pa3aesl A pPOJIpY HaumeHoBaHue
MO# KOMIeTeHIHH
n/n (TeMbl) TUCHUILIHHBI OLIEHOYHOI0 CpeaCTBA
(WM ee 4acTH)
1 | BBenenue B MHXKEHEPHBIN aHAIIN3 Otuet no nabopaTopHOit
npoueccoB OM/] IK-12, 17 pabote
2 | ®opMupoBaHHE KOHEYHO- Otuer no naboparopHoit
3JIEMEHTHOM M pacyeTHOW MoJIeei IK-12, 17 pabote
3 | MmxeHepHBIN aHATIN3 TPOLIECCOB Otuer no naboparopHoit
OM/] IK-12, 17 pabote

9.2. TunoBbIe KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHUAJIbI, HEO0OX0AMMbIE
JJIS1 OLleHKH 3HAHMI, yMeHHH, HABBIKOB M (WJIN) ONBITA eATEJIbHOCTH, Xa-
PAKTEPU3YHOIIMX 3Tanbl GOPMHUPOBAHNS KOMIIETEHIIUI B MpoLecce 0CBOCHUS
0o0pa3oBaTeIbHOM NMPOTrPaMMBbI

9.2.1. Otuet mo J1aGopaTopHOii padoTe

1. Tema: «Ananu3 popmooOpa3zylolei onepamum.

2. Lean padoThl: MproOpecTH HABBIKK MOJCIMPOBAHUS 1 aHAJIN3a OTIEPAIliU BbI-
TshKKa B iporpammax LS-Dyna u LS-PREPOST.

3. Ilopsinok npoBeaeHus JJadOpaTOpPHOM PadOThI:
NMmopTupoBaTh reOMETPUIO 3aTOTOBKH M HHCTPYMEHTA B TIPETIPOIIECCOP.
CdopmupoBaTh KOHECUHO-3JIEMEHTHBIC MOJCIN 0O0OBEKTOB pacyeTa.
Ha3znaunth pusnueckne cBOWCTBA JJIs1 3arOTOBKU M HHCTPYMEHTA.
3anath nmapaMeTphl JBUKEHUS 0O BEKTOB.

ook wnE

BHecTu rpaHnyHbIe YCIOBUS.
VYkazarh napameTpsl pacuera.




7. BpimonHUTh pacueT ¢ nomoisko pemarens LS-Dyna.

8. IlpoBecTu aHanu3 pe3yiabTaTOB MHCTPYMEHTaMU NocTnponeccopa LS-
PREPOST.

3. Coaep:xanne padoThbIi:
- LIeTb ¥ 33Jla4M pacyeTa;
- BXOJHbIC JJAHHBIC pacyeTa;
- CKPHUHIIOT KOHEYHO-3JIEMEHTHON MOJIEINH;
- CKPHUHIIOT pacipe/eleHNs HalpsDKEHUH B MOJICIH;
- TpaduK 3aBUCUMOCTHU CHJIBI OTNIEPALIMU OT BETUYMHBI X0/1a HHCTPYMEHTA,
- FLD-gunarpamma;
- CKpPHUHILIOT YTOHEHHUS MaTepuaa,
- CKpPHUHIIOT OMACHBIX 30H B MOJICIIU JICTaJIH;
- BBIBOJIBI.

4. Bomnpochl AJsl 3alIIUTHI:
1. Onumute anropuT™ GOPMUPOBAHUS PaCUETHON MOJENHN IIPH BBIIIOJHEHUH
aHaIM3a onepannuy «BBITsHKKa.
2. Kak onpenensiercst pa3Mep 11ara pacuera npu BbIIIOJIHEHUN aHau3a?
3. Ilo xakoil npuYMHE UCIIOJIB3YETCS TOIBKO YaCTh MOJENIN?
4. Ha3zoBuTe napameTpbl aHaIM3a NOJTyYeHHOW T€OMETPUH JAETAIIH.

5. Kpurepum oneHKH 1o Kak10ii JJadopaTopHoii padore:

- OIIEHKA «3aYTEHO0Y» BBICTABIIACTCS CTYACHTY, €CIIH CO3/IaHHAS] KOMIIBIOTEpHAS CH-
MYJISIIAS BBIIACT pelieHne. J{omyckarTes He3HaUNTeIbHBIC MTOTPEITHOCTH. [{o-
MyCKArOTCS 2 TTOTHBIE ONTHOKH;

- OLICHKA «HE 3a4TCHO» - CO3JJaHHAasi KOMITbIOTEpHAs CUMYJISAIINS HE BBIJAST pelle-
HUS WA BBITTOJTHEHA ¢ TPYOBIMHU MOTPeIrHOCTAMU. KoM4uecTBO MOTHBIX OMTHOOK —
oounee 2.

10. O6pa3oBare/ibHbIE TEXHOJIOTUH W MeTOAUYECKHE YKA3aHUS 110 OCBOCHUIO
AUCHMILUIUHBI (Y4e0HOT0 Kypca)

[Tpu peanuzanuu y4eOHBIX KypCOB TUCITUTIIMHBI UCTIONB3YIOTCS CIASAYOIIHEC
TEXHOJIOTHH:

- TEXHOJIOTHS TPAJAUIIMOHHOTO OOYYCHUS, KOTOpasl MPE/IoIaraeT TPaJauilu-
OHHYIO TTOCJIEIOBATEIFHOCTh U3yUeHUsI MaTepraa: MpeacTaBIcHNe U 00bICHEHUE
MpernojiaBaTesieM Marepuaia, BHIOJHEHHUE JTa0OpaTOPHBIX 3aJlaHui B TpyIIe, a
3aTeM MHIMBHUIYaJbHOE CAMOCTOSATEIIbHOE U3yueHue (pasaensl 1-3).

- TexHoJIoTUs MU PEpEeHITMPOBAHHOTO 0O0YUCHUSI IPUMEHSIETCS TIPU BBITIOJN-
HEHUU Ja0OpPaTOPHBIX pabOT C MCIOJB30BAaHUEM METO/Aa aHaM3a KOHKPETHOM
MIPOCKTHOM CUTyaIlMH, a TAKKE€ B paMKax KPUTEPUATBLHOTO TOJX0/1a K OICHUBA-
HUIO MHIUBUIYaIbHBIX 3a1aHui (JTabopaTopHblie paboThl 1-4);
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- UTHTEPAKTUBHBIE TEXHOJIOTUN UCTIOIB3YIOTCS TP BHITIOJIHEHUH JIa00OpaTOp-
HBIX paboT B Xx0Je 00CYXIEHHUsI PE3ybTaTOB PabOThHI, AUCKYCCUN MPHU BBIMOJIHE-
HUH 3aJaHAK TPOOJIEMHOT0 XapakTepa (pasaensl 1-3);

- “H()OPMAIIMOHHBIC TEXHOJIOTUU: BCE BUIBI 3aHATHUH MPOBOMATCS B LIEHTPE
aBTOMAaTU3UPOBAHHOTO TpoekTupoBanus kadeapsl «COMIuPIl» ¢ ucnons3zoBa-
HUEM KOMIIBIOTEPOB, JIMIIEH3HOHHOTO MPOTPAMMHOIO OO0ECIICUCHHsI, MYJIbTUME-
JauitHOro odopyaoBanus (pasaenst 1-3).
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11. Y4eOHO-MeTOAMYEeCKOe U MHPOPMALMOHHOE O0ecredeHue TUCIUI-
JHUHBI (Y4e0HOT0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

No Tun (yueOHUK, KonunyecTtBo B
/1 yaeOHoe mocobue, | Oubmmorteke
bubnuorpaduueckoe onucanue yueouo-
METOJIMYECKOE T10-
cobue, MPaKkTHKYM,
Ap.)
1. AxynoBud JI. M. OCHOBBI aBTOMaTH3WPOBAHHOTO IIPO-
SKTHPOBAHUS TEXHOJIOTHYECKUX TPOIECCOB B MAIIMHO-
CTpoeHHH [DNEeKTPOHHBIN pecypc] : yued. mocobue / JI. 9bC
M. Axynosuy, B. K. [llexner. - Munck : HoBoe 3nanme ; | YuebHOe mocodue "ZNANIUM.C
Mocksa : UTHOPA-M, 2016. - 488 c. : un. - (Beicuiee oM"
oOpaszoBanue). - ISBN 978-985-475-484-0. - ISBN 978-
5-16-009917-0.
2. Komnerotepras rpaduka B CAIIP [DnekTpoHHEIH pe-
cypc] : yueb. mocooue / A. B. [Ipuemsiies [u ap.]. -
Cankt-IletepOypr : Jlans, 2017. - 196 c. : ui. - (Yueb- Y4eOHoe mocooue ObC "Jlanp"
HUKHU 17151 By30B. CrienuanbHas aureparypa). - ISBN
978-5-8114-2284-5.
3. OCHOBBI aBTOMaTH3UPOBAHHOTO ITPOEKTUPOBA-
Hus [DnekTpoHHbIN pecype] : yueOHuk / moa pen. A. I1. 9bC
Kapnenko . - Mocksa : UHOPA-M, 2015. - 329 c. : un. - YueOHuK "ZNANIUM.C
(Beicmee oopa3zoBanue. bakanaspuar). - ISBN 978-5- omMm"
16-010213-9.
4, bepnunep 3. M.
CAIIP TexHOoM0Ta MalIMHOCTPOUTENS [ DNEKTPOH- ObC
HBIN pecypc] : yuebnuk / 3. M. bepnunep, O. B. YyeOHuk "ZNANIUM.
TapateiHOB. - Mocksa : @opym : UHOPA-M, 2015. COoM"

- 336 c. : uin. - (Beicmee oOpazoBanue). - ISBN 978-
5-00091-043-6.
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11.2. /lonojiHUTeIbHASI JTUTEPATYPA M Y4eOHbIe MaTepHaJibl (ayano-, BUIeEO-

nocoous u ap.)

e (doun Hayunoit oudamorexku TI'Y:

Ne bubnmorpaduyeckoe onucanue Tun (yueOHUK, yueOHoe nmo- | KomudecTBo
/T cobue, yueOHO- B OmOmoTe-
METOAMYECKOE TIoco0ue, Ke
PaKTUKYM, ayIHO-, BUIECO-
mocoous u 1p.)
5. [Touekyes E. H. IIpoextuposanne B SIEMENS
NX TeXHOJIOTHYECKUX MPOLIECCOB U3rOTOBIIE-
HUS JETaNICH TUCTOBOM MITAMIIOBKOH [DIIeK-
TPOHHBIH pecypc] : IEKTPOH. yueb.-MeTO.
moco6wue / E. H. Ilogekyes, I1. A. Ilytees, I1. H. DNeKTpOHHOE yueOHO- Penozutopuit
Ien6eprep ; TT'Y ; MH-T MaIIHHOCTPOEHUS ; METOAMYECKOe Iocoome Ty
kag. "CBapka, 00paboTKa MaTepHaoB AaBiie-
HUEM U POJCTBEHHBIE mpouecchl”. - TonpiaTTH :
TI'Y, 2014. - 230 c. : un. - bubauorp.: c. 228. -
ISBN 978-5-8259-0766-6
5. en6eprep I1. H. Y4eOHO-MeTOIUYECKOe 94
WmxeHepHBIi aHaT|3 Tpo1eccoB 00padoT- nocobue
KM METaJIOB JaBlieHueM B cuctemax CAE
(Computer Aided Engineering) : yue0.-
meroz. nmocodwue / I1. H. Illenbeprep, U. I11.
Caiipymmun ; TT'Y ; ABTOMeX. HH-T ; Kad.
"KoMmmnbroTepHbIC TEXHOJIOTHH U 00paboTka
marepuaioB nasienuem". - TT'Y. - TonbsT-
™ : TI'Y, 2009. - 62 c. : un. - bubmauorp.: c.
62. - 15-12.
e npyrue GOHMIBI: HE IPETYCMOTPEHBI.
No bubnuorpaduueckoe onucanue Tun (yueOHuUK, yueOHOE 110- Mecto
n/n cobue, yueOHO- XpaHEHUs
METOJInYeCKOoe ocodue, (MeTtoauueckuit
MPaKTUKYM, ayJAHO-, BUJEO- KaOWHET Ka-
rocoOust u J1ip.) dbenpsl, TOpoI-
ckue Oubnmo-
TEKH U Jp.)
COI'JTACOBAHO

JupexTop HayuyHOU OMOINOTEKH

«

20 1.

MII

A.M. AcaeBa
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11.3. IlepeyeHnb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOMI
cetu ""UnTepHeT"

e (Caiit nmpousBoautens nporpammuoro npoaykra LS-DYNA — Livermore
Software Technology Corporation: http://www.lstc.com/.

o CAIIP u rpaduka [D7eKTpOHHBINA pecypc|: MHOTONPEAMET. Hay4. *KYypH.
— OnekTpoH. kypH. — MockBa: OOO Kowmmnsrorepllpecc. — Pexum
noctymna K kypH.: http://www.sapr.ru/.

11.4. IlepeyeHb NPOrpaMMHOI0 oOecneYeHusl

Ne HaunmenoBanue I10 KoanuectBo | PexkBU3UTHI 10r0BOpa (1aTAa,
n/n JUIEeH3UH HOMeEp, CPOK 1eiCTBHUA)
1. | LS-DYNA 10 Horosop ot 09.01.2008, Gec-
CPOYHBIN
2. | LS_PREPOST Heorpanu- | IlpenocraBieHo OecriaTHo,
YEeHHO OECCPOYHBIH
3 | Windows (JdoroBop Ne 690 ot
19.05.2015r., cpok neuct-
BHUS - 0ECCPOYHO);
4 | Office Standart (JoroBop Ne 690 or
19.05.2015r., cpok neiict-
BHUs - Oeccpouno; Jlorosop
Ne 727 or 20.07.2016r.,
CPOK JICUCTBHS - 0€CCPOYHO

11.5. Onucanue MarepuaJbHO-TEXHHYECKOW 0a3bl, HEOOXOAUMON I

OCyIleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AMCIUIIMHE (MOLYJII0)

HaunmenoBanue o6opynoBaH- . ~
dakTHnyecKu aja- = o %
HBIX YYeOHBIX KAOMHETOB, . |2 3
N pec yueOHbIX Kaou- 2 | B =
No JabdopaTopuii, MACTEPCKUX H IlepeueHb 0CHOBHOTO 000pYy- ¥ |8k
HETOB, JIabopaTto- 23
n/m | ap. 00beKTOB AJ5 NPOBeIeHUA J0BaHUS N g |g S
puii, MACTEPCKUX U e |E 8
NPaKTHYECKHUX M JiabopaTop- E S S
HBIX 3aHATHIA Ap- < B
KomnbroTepHslil kitacc. Hocka aymutopHas (meno- | 445020, r. Tons- | 51,1 | 27
YyeOHast aymuTopus s Bas), CTOJIBI KOMIBIOTEP- | ATTH, yi. beno-
IIPOBEJCHUS 3aHATUI HbI€, CTOJIBI Ul 3aceia- | pycckas, 168
JEKIIMOHHOT'O TUIIA. HUH, CTYNbs, CHUCTEMHBIE | YueOHO-
VYyeOHast aynutopus Ais Osokxu, MOoHMUTOPHI, [IpuH- | MTabopaTopHbIi
IIPOBEJCHUS 3aHATUI tep “HP”LaserJet 1010. | kopmyc (kopmyc
CEMHHApPCKOro THUIIA. OkpaH s poekropa Ha- | E), E-404
1

VYueOHast ayTuTOpHs JUIs
IPOBEICHUS
71a00paTOPHBIX padoT.
VYyeOHnast aynutopus Ass
KypCOBOT'O
IPOCKTHPOBAHUS
(BBITIOJHEHUST KYPCOBBIX
pabor). YueOHas

CTEHHBIN, TPOEKTOP, KA
KHWKHBIA. [Iporpammuoe
obecreueHue:

Siemens NX9.0 — 17 to-
yek gocryna, Ackon Kom-
nac 3D — 17 touek nocty-
na, Delcam PowerShape —
15 Touek nmocTyma,
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HaumeHnoBanue 060pyaoBaH- @akTHIecKHil a1- |
HBIX y‘leﬁHLlX Kaﬁl/lHeTOB, ' 2 2
Ne JIaGopaTOpPHii, MACTEPCKUX H IlepeyeHs ocHOBHOTO 06OpY- pec yueoHpIX Kadu- = § 5
n/m | ap. 00beKTOB AJs MPOBeIeHHs JI0BaHUS HeUTOB’ n1agoparo- g E = §
pHH, MAaCTEePCKUX H =S = 5
NMPAaKTHYECKUX H na?opaTop- ap. E § g
HBIX 3aHATHUHU
ayJUTOPUS JIJIS MicrosoftOffice —17 Touex
npoBesieHus rpynmnoBbix U | gocryna, CATIA — 7 To-
WHINBUTYaJIbHBIX yek gocrymna, TeamCenter
KOHCYJIbTaIMi YueOHast Siemens PLM Software
ayUTOPUS ISt
MIPOBEJICHUS 3aHATUI
TEKYIIEeTro KOHTPOJIS 1
MIPOMEKYTOUHOMU
arrecranuu. (E-404)
KommbrorepHsrii kiacc. | locka nepenmxkHas, cro- | 445020, r. Tons- | 52,4 | 15
Y4yeOHass ayautopus IS | JIbI KOMIIBIOTEPHEIE, CTY- a1TH, yi. bemno-
MIPOBEJICHUS 3aHATUN JIEK- | JIbS, CHCTEMHbIE OJIOKH, pycckasi, 168
[MOHHOTO THUMA. Y4eOHasi | MOHUTOPHI, KOOPJAUHATHO- | YueOHO-
aynuTOpUsl Ul TIPOBENE- | U3MEPUTEIbHBIA MaHUTy- | J1a00paTOPHBIHA
HUS 3aHATHA CEMHHAPCKO- | JATop «Micro Scribe 3D», | kopmyc (kopmyc
ro Tuna. YueOHas ayaurto- | npuntep “HP”’LaserJet E), E-406
pust nns nposenenus na- | 1010. Dxpan ans npoek-
OopaTopHBIX paboT. Yued- | Topa, HACTEHHBIN, IPOCK-
Hasi ayauTOpHs ULl Kyp- | TOp, ceiid, mporpaMMHOe
COBOTO  MPOCKTHPOBaHHs | obecreucHue: Siemens
(BemonHeHuss  KypcoBbix | NX9.0 — 15 Touek mocry-
pabot). Yuebnas ayauto- | nma, Ackon Kommac 3D —
pus s mpoBeneHus | 15 Touek mocryma, Delcam
o | rpymmoBeix u uHauBuxy- | PowerMill — 15. Touex
QITBHBIX KOHCYNIbTaIMii | noctymna, Delcam
VYueOnass aymutopus s | Powerlnspect — 15 Touex
IPOBEJEHUS 3aHATUN Te- | nocryna, Delcam
KylIlero KOHTpois u mpo- | PowerShape — 15. touek
MEXYTOUHOM arrecranuu. | nocryna, MicrosoftOffice
(E-406) — 15. Touek nocryma,
Autoform 4.2 - 5 Touex
noctyna, LS-DYNA- 10
touek gocryna, DEFORM
- 10 Touek noctymna,Matlab
- 5 TOUeK noCTy-
na, TeamCenter Siemens
PLM Software -10 Touex
noctyna, TEBIS- 10 Touek
JIOCTyTIa
Komnetorepnsiii  kiacc. | Ctonel yuenndeckue, cry- | 445020 Camap-
[Tomemenue I caMo- | ibs ydeHudeckue, IIK c | ckas o0 4,8 6
CTOSITETTLHOM paboThl. | BEIXOoAOoM B ceTh WHTep- | r.TompsaTTH,
3 | Yuebnas aynuropus Ui | HET. yi.benopycckas,

NPOBE/IEHUS 3aHATUH ce-
MHUHApCKOro Tuma. Yueo-
Has ayauTopus A Kyp-
COBOTO  INPOEKTHUPOBAHHS

14, mo3umus no
TII Ne48, 4 stax
(I"-401)
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Ne
n/n

HaumeHnoBanue 060pyaoBaH-
HBIX Y4eOHbIX Ka0OHHEeTOB,
J12a00paTopuii, MaCTEPCKHUX H
Ap. 00beKTOB /1l IPOBeAeHHs
NMpPaKTHYeCKUX U JJabopaTop-
HbIX 3aHATHH

IlepeyeHs ocHOBHOTO 06OpY-
JOBaHMS

dakTnueckmii aja-

pec yueOHbIX Ka0u-
HETOB, J1abopaTo-

pUii, MACTEPCKHUX H

ap.

Ilnomanm, M2

KouanuecTBo

MmoCag04YHbIX

MeCT

(BBIMOJTHEHUS ~ KYPCOBBIX
pabor). YueOHas ayauTo-
pus IS TPOBEHECHUS
TPYNIOBBIX W HWHIUBUIY-
AJIbHBIX KOHCYJIbTALIU .
YyeOnast aymutopust IS
MPOBEJICHUS 3aHATUN Te-
KYILIET0 KOHTPOJIS M TpO-

MEXYTOYHOM aTTECTalUU.
('-401)
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