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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CAD/CAE TEXHOJIOT' U1 TIPOEKTUPOBAHUSA MAIITMHOCTPOUTEJIbHBIX U3IE/TUI U UX
JIEMEHTOB
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4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI
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e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-1.1 — CniocobeH MPOBOAUTH aHA/IU3 JUHAMUKH U TIPOYHOCTH TEXHUUECKUX OOLEKTOB C MpUMeHeHHeM
COBpPEMEHHBIX pacCueTHBIX TEXHOJOTHM, 3KCIIepUMeHTalbHbIX METO[OB, OTpac/eBbIX MeTOAUK, YUWTHIBaTh
BO3MOXHOCTb TIOTEPH HeCyIlei criocCOOHOCTH, a TaK)Ke BJIUSIHYE YCTAaTOCTHBIX pa3pyLIeHui

[TK-1.2 — CniocobeH yuHThIBaTh 0COOEHHOCTH (PYHKIIMOHMPOBAHWS MalllMH, TIPHOOPOB U arraparypsl pU
JUHAMAYeCKUX yAapHbIX, [IUK/INYeCKUX, TeMIIepaTypHbIX HarpyKeHHsIX, MeXaH!uueCKHX, aKyCTUYeCKHUX, a3po-
Y TUAPOAMHAaMHYeCKUX, TeIVIOBBIX, 37IeKTPOMarHUTHBIX M PaUaliUOHHBIX BHEIIHUX BO3[EeMCTBUAX, BBICOKOM
JlaB/IeHUH U BaKyyMe

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IIK-1.1

3HAHUS:

Vctopus passurusi u ¢dopmupoBanuss CAD/CAE/CAM/PDM otpaciii BOKPYT OCHOBHBIX MHPOBBIX
JINJIepOB.

OcHOBHbIE BO3MOXXKHOCTH, CHCTEMHble TpeOOBaHUSI W TpOOIeMBl COBMECTUMOCTH COBpPEMEHHBIX
oTeuecTBeHHbIX U 3apybexkHbix CAD/CAE/CAM-cuctem.

OcHOBHbIe BO3MOKHOCTH coBpeMeHHbIX PDM/PLM-cuctem.

Krnaccudukaruss CAE-crcreM no ux Ha3HaueHUIo (MOfeTMpOBaHKe 3a7jad MeXaHUKU JjehopMUpyeMoro
TBEpPAOIo Teja, MOJeUpOBaHUe 3a7ad MeXaHUKW >XUAKOCTM U rasa, MOJe/JMpOBaHHEe TeXHOJO0rruecKuX
nporieccoB (JMThE, CBapKa, o0OpaboTka MeTa/yIOB [aBjeHHeM, aJJAWTHBHbIe TEXHOJOTWH W T.J.),
MYAbTUANCLUIIMHAPHbIE 3a/laun).

[Mpunnuyn pabote! TexHonoruu IpomeinuieHAbIH uHTEpHET Beted (Industrial Internet of Things).

ITpumenenue knaccudukauyu CAD/CAE-cuctem /s BbiOOpa MpOrpaMMHOIO TakeTa, He0OXOAUMOro
[L/1s1 peleHus1 KOHKPETHBIX 3a/ad.

OCHOBHBIE OT/IMYMS OTeUeCTBEeHHBIX 1 3apyOexxHbix CAE-cucTeMm.;

YMeHusl:

Bri6op CAD/CAE-cucTeMsl, OIXOASILEH 10/ pellieHre MOCTaB/IeHHON 3a/Iauu.

OrueHka rpaHMl] NIPUMEHUMOCTH TIOJyUYeHHON MaTeMaTUuecKod Mofenud peanbHOMY (U3MUeCKOMY
TpoLieccy.

CospaBare reomerpuueckve U Maremarmyeckue mogenu B CAD/CAE-cucremax U OCYIeCTB/ISAThH
MOJle/TUpOBaHUe.

YMeTb aHa/IM3UpPOBAaTh pe3y/ibTaTbl MO/ e/IMPOBAHMUSL. ;

HABbIKU:

Co3paHne MaTeMaTH4eCKUX Mogeneil MyabTU(Y3ndecKrX 3afad Ha O6a3e opHoii u3 CAE-cucrem.

CBobogHas pabota B ogHol u3 CAE-cucrem..

IIK-1.2

3HAHUS:

IMpumenenve knaccudukaiuu CAD/CAE-cucteM il BbIOOpa MPOrpaMMHOTO TakeTa, He0OX0JUMOTO
JL/Is pellieHUs] KOHKPEeTHbIX 3a/ay.;

YMeHuUs:

ITpoBefieHre pacuéTOB TPOYHOCTUA JleTajel W y3/I0B MallWH, TNPUOOPOB U ammapaTrypbl TIpH
JWHAMUYeCKUX Harpy3Kax, TeTJIOBBIX BHEIITHHUX BO3ZeNCTBUSIX;

HABbIKU:

CBobopiHas pabora B oo u3 CAE-cucTeM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucunnmaa CAD/CAE TEXHOJ/IOI'MA ITPOEKTUPOBAHUSA
MAIINMHOCTPOUTEJIBHBIX I/I3,Z[EJ'II/II71 N NX JIEMEHTOB siBnsieTcs JUCLIMIVIMHON YacCTH,
(opmupyemoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHNH 0/10Ka 1, TporpamMMbl OATOTOBKH T10
HanpasrieHuto 15.04.03 TIpukaadHas MexaHuka.

ConepkaHvie  JUCHWIUIMHBI ~ SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHUEM  COfiep)KaHusi  (DHU3WKO-
MaTeMaTU4YeCKOl TO/ATOTOBKM OakasiaBpa M CIY)KUT OCHOBOM [yis ocBoeHusi auciuruiuH: JUHAMMUKA U
YCTONMUYNBOCTHb MEXAHNYECKUX CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh UCITUIIMHGI cocTaeset 10 3.e., 360 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme g o
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Pa3pen 1. CAD/CAE-cucremsl. VIcTOpHs pa3BUTHSI OCHOBHBIX OTeUeCTBEHHBIX U
5 9 3apybexxHbix CAD/CAE-cucrem. CoBpeMeHHble CIelMaIn3upOBaHHbIe MaKeThl /s 4 12 6 6 30 20 0
VH)XeHepOB-TeXHOJIOTOB OCHOBHBIE BO3MO)KHOCTH TIpeACTaB/IeHHbIX MPOrPaMMHBIX
TIaKeToB.
5 9 Pazgen 2. PDM/PLM-cucremsbl. PeiHok PDM/PLM-cuctrem. OCHOBHBI® 25 5 5 0 20 10 0
BO3MO)XHOCTH ITP€ACTaB/JI€HHBIX IIPOrPAMMHBIX ITaKeTOB.
Paspen 3. ANSYS Inc. ANSYS kak migep CAE-orpacii. ANSYS Workbench.
5 9 ANSYS SCADE. ANSYS Discovery Live u ANSYS SpaceClaim. Ludposoit 77 17 6 11 60 10 20
JIBOMHUK U VIHTepHeT Belljel.
Bcero 3a 9 cemecTp 144 34 17 17 110 40 20
5 10 Paspen 4. KomnbioTepHOe Mojie/THPOBaHHe H3/ie/THi MAIIHHOCTPOEHHS. 216 68 0 68 148 60 80
KOMHL}OTEPHOG MO/Jie/TMpOoBaHue I/IBAEJ'II/Iﬁ MaIIWHOCTPOEHMS.
Bcero 3a 10 cemecTp 216 68 0 68 148 60 80
Bcero no gucuuninHe 360 102 17 85 258 100 100
3.2. AyATOPHBII NPAKTUKYM
Homep u
P Oo0nemMm,
Ne HauMeHOBaHMe
TeMa NpaKTUYeCKOr0 3aHATHUS aya.
n/n pa3pena
4acoB
AUCLUIINHBI
Paspen 1. OcHogel pabotel B ANSYS Workbench I'eomeTpuueckoe MmogenupoBaHue
1 |CAD/CAE- B Mogyse SpaceClaim YmpaBneHve MaTepranaMu U X CBOMCTBaMU B 6
CUCTEMBI. mozaysie Engineering Data I'eHepariuisi KOHEUHO-3/IeMEHTHOM CeTKH
2 Harpy3ku v rpannuHble ycioBus. HacTpoiika peliarens 2
3 Wcnonb3oBanne APDL-komanza B ANSYS Workbench 3
Pazpen 3. ANSYS - A
Inc Moayns Static Structural. MogepoBaHye 60/ TOBOTO COeMHEHUS.
4 PacuéT >KECTKOCTH JieTasield ¥ y3/10B MalllvH, MPUOOPOB U anmaparypabl. 6
ITonmopenupoBaHue.
Bcero 3a 9 cemectp 17
Mopynb Transient Structural. AHanM3 OTK/IMKa KOHCTPYKLIMM Ha yapHOe
5 BO37leliCTBUME B BU/e OJJMHOUYHOTO yAapa MeTO/IOM CYTIePIIO3ULIUHU. 14
YiapHbIii CTIEKTD
Mopynbs Modal. ITpoBefieHre MOIaTbHOTO aHAIM3a KOHCTPYKLIUU.
6 OrnipegeneHue >XECTKOCTU KOHCTPYKLIMHW C UCTIO/Ib30BaHWEM MOZATbHOTO 8
aHanusa
Mopyns Harmonic Response. 3ajaHiie rapMOHHUUeCKOT0 BO3/elCTBYS Ha
7 |Pasgen 4. u3je/ue. ITocTpoeHre aMI/IUTYJHO-YaCTOTHOW XapaKTePUCTUKU. 14
KoMIboTepHOe PacuéTbl MeTOIOM Cyneprio3vLMu U NOMHBIM MeTozioM. [IpoBesieHue
MoiepoBarye  |PACUETOB NPOUHOCTH MU JeHCTBUM TapMOHHUECKOH BUOparyu.
g |m3menuii Mopynbs Random Vibration. AHanmm3 OTK/IMKa KOHCTPYKIMU Ha JiefCcTBHe 8
MalLHOCTPOEHUS. CﬂyqaﬁHbIX BI/I6pa]_[I/IOHH]>IX Harpysok
9 Mopynb Steady-State Thermal/Transient Thermal. Ananu3 ’
YCTaHOBUBILIErOCs1/HECTALMOHAPHOI0 TEIVIOBOIO I10JIS
10 Mogyns Eigenvalue Buckling. AHanu3 notepu yCTOMUMBOCTH 4
AHanu3 HanpsDKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUSI KOHCTPYKLIMHU TIPH
11 N 6
TeruioBoM Bo3aeiictBuu B ANSY'S Workbench
12 [IpoBeseHue pacuéTa yCTaa0CTHOM TIPOYHOCTH KOHCTPYKLIUU 6
13 ITapameTpurueckue ucciae0BaHus 6
Bcero 3a 10 cemectp 68
6 33044




3.3. CamocTosnTenbpHas padora crygenta (CPC)

Homep n
Ne HaumMenopate Copep)xaHue yueGHOro 3ajaHus Otmewm,
n/n pa3gena Aep y A 4acoB
JUCIIUNIUHBI
Paspen 1. CamocTosTenbHOe yry0OieHHOe N3yyeHHe MaTepyasioB Mo
1 |CAD/CAE- yrLy 4 p 30
MpOrpaMMHBIM KOMIT/IeKCaM, He OTMeUeHHBIM Ha JIeKLIHAX
CHCTEMBI.
Paspen 2. CamocTosTenbHOe yry0OieHHOe N3ydeHHe MaTepyasioB Mo
2 PDM/PLM- yrLy 4 p 20
MpOrpaMMHBIM KOMITJIEKCaM, He OTMeUeHHBIX Ha JIEKLIUSX.
CHCTEMBI.
3 CamocrosiTenbHOe yrybieHHOe W3yueHre MaTepyUaioB 1o MeTOAy 20
Pasmen 3. ANSYS |KOHEUHBIX 3/IeMEHTOB
4 Inc. CamocrosiTenbHOe yrimybieHHOe W3yueHre reHepalii KOHeYHO- 40
3JIEMEHTHOU CeTKH
Bcero 3a 9 cemecTp 110
Paspgen 4. . .
BeironHeHre KypcoBoii paboThl, BKIItouaronei B cebsi rpaduueckoe
KowmrbrotepHoe o o
MOZle/ITMPOBaHMe U NMPOYHOCTHOM pacyeT MeyaTHOM I1aThkl C
5 |mopenupoBaHue 148
M MOC/AeyrOIIUM aHa/IM30M I0/TyYeHHbIX JaHHbIX. CaMOCTOSITe/IbHOE
n3fenui
yrinybsieHHoe n3ydyeHne MarepuasoB o ANSYS Workbench.
MalllHOCTPOEHHSI.
Bcero 3a 10 cemectp 148
3.4. Kypcoras pabora
IIEPNOJ
SKA NCIIO/IHEHUS IVIAHUPYEMOE
COAEPKAHHE STAIA (Hepenu BPEMHI (uac)
ceMecTpa)
Otan 1. Pa3paboTKa reoMeTpryeCcKoil MOZIe/Ti TeYaTHOM T/1aThl.
Pacuét cobcTBeHHBIX yacToT. [TocTpoeHre aMIUIUTYAHO-YaCTOTHON 1-5 6
XapaKTepHUCTUKU
Ortan 2. PacyéT myiaTel Ha NPOYHOCTH MPH [IeCTBUHA FapMOHWYE CKOH 6-9 4
BHUOpaLyu
Otan 3. PacyéT nyiaThl Ha NPOYHOCTH MPH JeHCTBUU LLIMPOKOII0I0CHOM 10-12 7
C/lyyaiiHOW BUOpaIuu
Ortan 4. PacuéT nyiaThl Ha MPOYHOCTH MPH JeHACTBUN OMTHOUHOTO
ynapa. CocTap/ieHre CBOJJHOTO OTUETa T0 BCel KypCcOBoO# pabore. 13-17 6
3amnmra
Bcero 3a 10 cemecTp 18
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAE/IN CEMECTPA
1/12(3|4| 5 6 (7|8 9 10 {11 | 12 |13|14| 15 16 17
9 BP3 | AP BP31 | AP BP31 | AP
10 Kp | AP Kp | AP KP OP | KP, gud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTUueckasi paboTa;

BP3/] — Borpockl mo paszeny;

KP — kypcoBast paboTa;

. 3au. — auddepeHPOBAHHBIN 3a4erT.

Tekymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnemyromumx dhopMax:

e IMarHocTUYeckas pabora;
e BOMPOCHI 110 paszieny;

e KypcoBas pabora.
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ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e 3K3aMeH;
e 1uddepeHIMPOBaHHBIN 3aYerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. 1. BopoBkos, C. ®. bypaakos, O. U. KnssuH. . KomnboTepHsiii nHkuHupHHr. CI16.: Y3a-Bo
[TonurexH. yH-Ta, 2012, 31. pec.

2. B. A. bpysika, B. I. ®okun, E. A. Conzycosa. . nkeHepHbiit aHanu3 B ANSY'S Workbench. Camapa:
N3zp-Bo CamI'TY, 2010, 3. pec.

3. B. A. Bpysika, B. I. ®okuH, {. B. Kypaesa. . Ii>kenepHsbiii aHanmu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, 351. pec.

4. H. H. ®énopoga, C. A. Banerep, M. H. /lanuios. . OcHoBsl paboTsl B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyoTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsb;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe MTpodecCcHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaurionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmvoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHa
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOPTa/l TEXHUUYECKOTO peryiupoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTtuHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- vHGOpMaLMoHHbBIN TTOpTas MpaBoBoi MHGOpMaL1K.

5.5. TTporpamMMHoOe obecrieueHue:
1. ANSYS 2020 R2.
5.6. 'Hopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas1 JOCKa;
2. ANSYS 2020 R2.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHTUTHHBI
CAD/CAE TEXHOJIOTI' ITPOEKTHPOBAHNSI MAIIIMHOCTPOUTEJ/IBHBIX N3AE/INU 1 UX 3JIEMEHTOB

AnHoTanusa paboueii nporpaMMsl

Jduciunivza CAD/CAE TEXHOJ/IOI'HN ITPOEKTPOBAHUSA
MAIIIMHOCTPOUTEJ/IBHBIX M3AEJIVNNA W NUX OJJIEMEHTOB sBisercs AUCLUIUIAHON 4YacTH,
¢opMupyemoii ydyacTHMKaMH o00pa3oBaTe/JIbHBIX OTHOLIEHHWH O/0ka 1, mporpamMMbl TOATOTOBKH IIO
HanpaBieHuto 15.04.03 ITlpuxkanaduas mexavuxa. JucnurnvHa peanusyercss Ha (akynerete E Opyxkue u
cuctembl BoopyxeHuss BI'TY "BOEHMEX" wum. [.®. YcrunoBa kadezpoii E7 MEXAHUMKA
JEOOPMUPYEMOI'O TBEPIOI'O TEJIA.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:

[TK-1.1 CriocobeH TMpOBOAWTH aHA/IW3 JAWHAMHMKA U TIPOYHOCTH TeXHUYECKHX OOBEKTOB C TIpUMeHeHHeM
COBpPEMEHHBIX paCUeTHBIX TEXHOJIOTHH, 3KCIIepUMEHTalbHBbIX METOZOB, OTpac/eBbIX METOAMK, YUYMUTHIBATh
BO3MOKHOCTB TIOTEPH HeCylel criocoOHOCTH, a TaKKe BIUsIHYE YCTAJ0CTHBIX pa3pylleHui;

[TK-1.2 CrniocobeH yuuThIBaTE 0COOEHHOCTH (DYHKLMOHUPOBAaHWS MAllKH, MPUOOPOB W amnmaparypbl TpH
JUHAMUYEeCKUX YZapHBIX, LUK/INUeCKUX, TeMIIepPaTyPHBIX HarpyKeHUsIX, MeXaHU4eCKUX, aKyCTUUeCKUX, a3po-
Y TW/JPOIMHAMHUYECKUX, TeIUIOBBIX, 37IeKTPOMAarHUTHBIX U PaJIMAljMOHHBIX BHELIHUX BO3/IEHCTBUSX, BBICOKOM
JlaBlIeHUM U BaKyyMe.

CopepxaHve [UCLMIVIMHBI OXBaTblBaeT KpPYr BOMNPOCOB, CBS3aHHBIX C W3y4YeHWEM WCTOPUM DasBUTHS U
OCHOBHBIX BO3MOXKHOCTEH COBPEMEHHBIX OTeueCTBeHHBIX U 3apybexkHbix CAD/CAE/CAM/PDM-cucteM H
¢dopmupoBanreM HaBbIKOB paboTel B CAD/CAE-cucTemax.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e BOMPOCHI TIO pasfieny;
¢ KypcoBas pabora.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e DK3aMeH;
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jas  TPYAOEMKOCTh OCBOEHHUSI AMCLMIUIMHBI cocTaBisgeT 10 3.e., 360 u. ITporpamMmoii AWUCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (85 u.), camocTosiTesibHass paboTa
crygeHra (258 u).
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IIpuioxenue 2
K paboueii mporpaMme JUCIHTUTHHBI
CAD/CAE TEXHOJIOT'YIM ITPOEKTUPOBAHUSI MAIIIMHOCTPOUTEJIBHBIX U3AE/INU U UX JJIEMEHTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIINHEI cocTamsgeT 360 u., u3 HuX 102 4. ayAUTOPHBIX 3aHATHH, U 258
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI Pexomenjiyemas 1uTeparypa prm::véKOCTb’
Paspen 1. CAD/CAE-cucreMsl.
B. A. Bpysika, B. I. ®okuH, E.
A. Conpycosa. . UH>keHepHbBIH
aHanu3 B ANSYS Workbench:
Cawmapa: Uzg-Bo CamI'TY, 2010
CamocTosTensHOe yriny0OieHHOe U3ydeHHe MaTepyasioB o (1-6) 30
MpOrpaMMHBIM KOMITJIeKCaM, He OTMeUeHHBIM Ha JIEKLIAAX A. . bopoBkos, C. ®.
Byppaxkos, O. Y. KnsBus. .
KowmrbroTepHbIii MHKUHUPUHT':
CII6.: W3a-Bo ITonuTexH. yH-Ta,
2012 (1-2)
Wroro o pasgeny 1 30
Pazpen 2. PDM/PLM-cucTeMBl.
A. . BopoBkos, C. @.
byppaxkos, O. U. KisBuH. .
CamocrosiTesibHOe yry0/ieHHOe h3y4yeHre MaTeprasoB 10 . .
NIPOrpaMMHBIM KOMIT/IEKCaM, He OTMeUeHHbIX Ha JIEKL[USX. KOMI?MOTEPHHH MFDIHHHD AT 20
CII6.: N3g-Bo [TonurexH. yH-Ta,
2012 (2)
Wroro o pasgeny 2 20
Pa3pen 3. ANSYS Inc.
A. U. bopogkos, C. ®.
C Byppaxkos, O. Y. KisiBuH. .
amocTosiTeNlbHOe yriny0ieHHOe U3ydeHre MaTeprasioB 1o » )
METO/IY KOHEUHBIX /TeMEHTOB Kom1ibloTepHbIV MTHKVHAPYHL: 20
CII6.: U3g-Bo [MosmuTexH. yH-Ta,
2012 (2-4)
B. A. bpysika, B. I. ®okuH, .
CamocrosiTenibHOE yTybeHHOe U3yUueHre TeHepalui B. Kypaesa. . MikenepHbIii
KOHEUHO-5/eMEHTHON COTKH ananu3 B ANSYS Workbench: 40
Camapa: Uzg-Bo CamI'TY, 2013
(1-6)
Wroro no pasgeny 3 60
Pa3pen 4. KomnbioTepHoe Mojie/ITMPOBaHMe U3/ie/IMii MalIMHOCTPOEHMSI.
B. A. bpysika, B. I. ®okuH, A.
B. Kypaega. . lHxxeHepHbIii
BrirosiHeHMe KypcoBoi paboThl, BK/IrOUatomei B cebst aHanu3 B ANSYS Workbench:
rpaduueckoe Mofie/TMpOBaHKe ¥ IPOYHOCTHOM pacueT Cawmapa: U3g-Bo CamI'TY, 2013
T1eYaTHOM TI/IaThI C MTOC/IeYIOIINM aHaTHU30M ITOTyYeHHbIX (1-6) 148
naHHbIx. CamocTosiTeNbHOe yryOieHHOe U3ydyeHue H. H. ®énoposga, C. A.
marepuanoB 1o ANSYS Workbench. Bansrep, M. H. /lannnos. .
OcHoBbI pabotel B ANSYS 17:
M.: IMK Ilpecc, 2017 (2-4)
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Wroro no pasgeny 4 148
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTUTHHBI
CAD/CAE TEXHOJIOTYIM ITPOEKTUPOBAHUSI MAIIIMHOCTPOUTEJIBHBIX U3JE/INU U UX JJIEMEHTOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e BOMPOCHI 10 paszeny;

e KypcoBas pabora;

* JK3aMeH;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

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

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny
YcBoeHHe pacCMOTPEHHOT0 MaTepuasa KOHTPOIMPYeTCS BOMPOCaMH TpernoiaBaresis. O0yJaronemMycs
YCTHO 3a[,aeTcsl 3 BONPOCa M0 KaKAOMY pasfery.

KypcoBas padora

Tema KypcoBoi paboThI: "OljeHKa IPOYHOCTH MeYATHOM TI/IAaThl TIPH JIEMCTBUU JAMHAMUYE CKUX
Harpy3ok". [eoMeTpuuecKass MoZie/b MeUaTHOH My1aThl pa3pabaThIBaeTCs CTYZIEHTOM CaMOCTOSITETbHO Ha
OCHOBe peaslbHO CyLeCTBYIOLMX [IPOTOTUIIOB
OtneHKa «OTJIMYHO» - paboTa HOCKT MCC/IeJOBaTeIbCKUI XapaKTep, TeopeTHUecKasi YaCTb TPaMOTHO H3/IOKEHa,
pacueThl BHITIOJTHEHBI BEPHO U B TIOJTHOM 00beMe. OGopMiieHre COOTBETCTBYET JEMCTBYIOIIUM CTaHAapTaM,
TIpe/ICTaB/IeHHbIN MaTepyras COAEP>KUT OCTAaTOUHBINA 00beM, aHa/IU3 Pe3y/IbTaToB, BEIBOBI 1 000CHOBAaHHbIE
pekoMeHzarmu. KauecTBo 3aljuThl: TOATOTOBAEHHOCTb YCTHOT'O BBICTYTI/IEHUS], IPaBU/IBHOCTh OTBETOB Ha
BOIPOCHI.
OLleHKa «X0poLIo» - paboTa HOCUT MCC/e/|0BaTe/TbCKUI XapaKTep, TeopeThyecKasi YaCTb He TOTHOCTBIO
PacKphbITa, pacyeThl BLIOJIHEHBI C HeZloueTaMU. [1pu 3ailiTe CTyeHT TBepo 3HaeT ITPOrpaMMHbIM MaTepual,
rPaMOTHO U TI0 CYI[eCTBY M3/IaraeT ero, He JJOMyCKaeT CYIleCTBeHHBIX HETOUHOCTeM B OTBeTe Ha BOIIPOC,
MOXKET MTPAaBUJILHO TIPUMEHSITh TeOPeTHYeCKHe TI0JI0XKEHUS 1 B/lafieeT HeoOXOAUMBIMA YMEHUSMHU U HaBbIKAMHU
TIPY BBINOJIHEHWY NIPAKTUUeCKUX 3aJjaHUM.
OrleHKa «y/10B/IETBOPUTEILHO» - pab0Ta HOCUT OTIMCATe/TbHBIN XapaKTep, MPUCYTCTBYIOIHE TeOPeTHUECKUH U
pacueTHbIN pa3zesibl HeJ0CTaTOYHbL. AHA/IU3 pe3y/bTaTOB HOCUT ITOBEPXHOCTHBIN XapaKTep, BhIBOZABI U
peKoMeH/aiuy He 060CHOBaHbI. [Ipu 3aluTe CTY/I€HT MPOSIB/ISET HEYBEPEHHOCTh, IEMOHCTPUPYET CJlabbie
3HaHUS TEMBI, He BCerJa AaeT UCUeprbIBatolye U apryMeHTHPOBaHHbIE OTBETHI Ha 3a/JaHHbIe BOIIPOCHI.
OteHKa «Hey/I0B/IeTBOPUTELHO» - paboTa He COOTBETCTBYET 3asiB/IeHHOW TeMe, OTCYTCTBYEeT aHa/lu3
Mpe/iCTaB/IsIeEMbIX Pe3y/IbTaToB. BEIBO/BI HE COOTBETCTBYIOT U3/I0KEHHOMY MaTepuaily WA OTCYTCTBYHOT. [1pu
3aluTe CTYy[EeHT JeMOHCTPUPYET He3HAHUe TeMbl, 3aTPY/HSIeTCSI OTBeUaTh UK 10-yCKaeT CylleCTBeHHbIe
OIIMOKM TPU OTBETaX Ha 3a/[aHHbIE BOTIPOCHI.

JK3aMeH

OK3aMeH BK/IIOYAeT B cebs OTBET Ha TeOPETUUECKUH BOTIPOC U PellleHHe MTPAaKTHUeCKOTO 3a/1aHusl.
Bonpocs! ¥ IprMeps! NpakTHUeCKUX 3a/laH|K pasMellieHbl B cocTase Y MK no AuciunivHe.
OueHka "OT/IMYHO" - CTYJEHT JeMOHCTpUpPYeT: cBoOoHOe BaJieHre 1podeCccHoHaNbHON TePMUHOIOTHEH;
BBICOKHM YPOBEHb TeOpeTHUeCKHUX 3HaHWI U YMeHHe UCII0/Ib30BaTh UX /IS pellieHus] IpaKTUYecKuX 3ajay;
vcuepIibIBaoLljee TIOCIeA0BaTelbHoe, 000CHOBaHHOE U JIOTHUECKU CTPOMHOEe U3/I0KeHHe 0TBeTa, 06e3 OIIMOoK.
Peub cTyzeHTa rpaMOTHas, JIaKOHUYHAS, C TTPaBUILHOMN pacCTaHOBKOM akijeHTOB. CTy/|eHT TOTOB OTBeuaTb Ha
JIOTIOJTHUTEJIbHBIE BOIIPOCHI.
OreHKa "XOpoLI0" - CTyAeHT MOKa3bIBaeT [JOCTaTOUHbIM YPOBEHb TEOPETUUECKUX 1 MTPAKTUUeCKUX 3HaHUH,
CBOOOZIHO OTIEpUPYeT OCHOBHBIMU TIOHATHSIMH. YMeeT pellaTh MPaKTHUeCcKye 3aiauu, HO JOMyCKaeT
HEKOTOpbIe MorpeltHoCcTh. OTBeT OCTPOeH JIOTUYHO, MaTepuasl u3JjaraeTcst rpaMoTHO.
O11eHKY "XOpOILI0" MOXKHO TTOJTyUUTh, Habpae 75-84 6Gaiia 3a BBITIOJIHEHHE TUATHOCTUUYECKUX PaboT,
TPaKTHUUYeCKUX 3a/laHUM U TIOCell[eHHe 3aHSATHI (CM. TeXHO/IOTHYEeCKYI0 KapTy)
OLeHKa "yIOBNIETBOPUTEIBHO" - CTYZEHT I0Ka3blBaeT 3HaHWEe OCHOBHOIO JIEKLIMOHHOT'O U IIPAKTHYECKOTO
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Marepuasa. B oTBeTe He Bcersia MpUCYTCTBYET JIOTHKA W3/10)KeHUs1. CTy[|eHT UCTIbIThIBAeT 3aTPyHEHUS [IPU
pellleHny TTPAaKTUUeCKOro 3a/laHus

O11eHKY "yZOBIeTBOPUTE/TLHO" MOXKHO TIOJTYUTh, HaOpaB 51-74 6Gasia 3a BLIMO/HEHUE AUAarHOCTHYE CKUX
paboT, MpaKTHUeCKUX 3a/IaHUH U TIOCEIT|eHHe 3aHATUH (CM. TEXHOIOTUUECKYIO KapTy)

OrieHKa "Hey/I0B/IeTBOPUTE/IBHO" - CTYIEHT IMOKa3bIBAeT C/1a0bli yPOBEHb TEOPETUUECKUX 3HAHUM, HE MOXKET
PeLINTh NPaKTUUeCKYO 3a/iady. HeyBepeHHO U JIorMyecKy Hemoc/ie[0BaTeIbHO U3jlaraeT Marepuail.
HernpaBuibHO OTBedaeT Ha J0OMOTHUTE/IbHbIE BOIIPOCHI UK 3aTPYLHSETCSI C OTBETOM Ha HUX

JuddepennypoBanHblii 3aueT

OcHoBaaMeM /1715 onydeHus quddepeHIIMPOBaHHOTO 3aUeTa SBJISeTCS Haluure CIaHHOM KypCOBOM
paboThI.
Orienka 3a auddbepeHIMpOBaHHbBIN 3aUeT COOTBETCTBYET OIEHKe 3a KypCOBYHO paboTy
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Onenounblie MaTtepuansbl no gucuumiude CAD/CAE TEXHOJ/IOT'YU ITPOEKTUPOBAHUSA

MANIMHOCTPOUTE/IbHBIX U3AEIUN 1 UX 3JIEMEHTOB

IIK-1.1 - Cnoco6eH npogodumsp aHa/1u3 OUHAMUKU U NPOYHOCIMU MeXHUYeCKUX 006eKImoe ¢ npumeHeHueM
C0B8peMeHHbIX pacyemHbIX MexXHOo/102uUll, 3KCNepuMeHMa/abHbIX Memooos, Ompac/1eebiX Memoouk,
yuumbieamb 803MONCHOCIMb Nomepu Hecywjeli cnoco6HOCMU, a MaKdice é/AUsiHUe yCmaa0CMHbIX
paspyuwieHuli

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTE apryMeHTEI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

Kakue pe3ysbsTaThl MOZIaIBHOTO aHA/IM3a MOYKHO MCITO/Ib30BaTh /IJIS TIOCIEAYIOIINX KOTMUe CTBEHHBIX
otieHoK B ANSYS Mechanical?

A. HanpspxeHusl.

b. ITepemerrienus.

B. edpopmarym.

I". Haripsokerwst v epopMariuim.

. Haripsbkenust, AehopMal[iu U repeMellieHus.

E. Hu ogvH 13 nepeunciieHHbIX.
ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

Kak BnustroT abCo/TIOTHBIE pa3MephI MTOTIEPEYHOT0 CEUeHHs IeTalu Ha 3HaueHue rpejena
BBLIHOC/IUBOCTHU?

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
CorocTaByTh KOMIIaHMIO-Pa3paboTurK 1 BLIMTyCKaeMoe eli IporpaMMHOe 00ecrieueHre

1. PTC, Inc (Parametric Technology Corporation)
2. Dassault Systemes

3. Hexagon

4. Siemens PLM Software

A - CATIA

B - Simufact.forming

C-NX CAE

D - Creo Elements
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTbHOCTD
B kakom nopsigke nosiBnsiuck cienytroiye CAD-crucTeMsl:

1. SolidWorks
2. SpaceClaim
3. Pro/ENGINEER

4. AutoCAD
IIpouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATETbHOCTD
JTaribl PoBe/leHNsT MH)KeHePHOI'o aHa/iu3a

1. Beibop MeTozia pelieHHst CUCTeMbI YPaBHEHHH, 3a/jaHre TPAHUYHBIX YCI0BHUN

2. AHanu3 pe3ynbTaToB pacuéra
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Ne 7

Ne 8

3. IloAroToBKa reoMeTpUYeCKOi Mo/iend, HaCTPOKa KOHTAaKTHOTO B3aUMO/IeMCTBYSI, TeHepariust
KOHEYHO-3/IeMeHTHOH CeTKU

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

OcHoBHas ¢yHkius CAE-cucrem

A. IlnaHrpoBaHye ¥ ynpaB/ieHUe pecypcaMu NpeArnpusTUs

b. Co3ganue uepTeskelt, KOHCTPYKTOPCKOM W/WIK TEXHOIOTUUECKOW JOKyMeHTaluu w/unu 3D Mopesneit
B. TIpoBesieH1e MHXeHEPHBIX PACUETOB, aHAIM3a U CUMYJISIUY (PU3UUYeCKHX MTPOLIeCCOB

I'. YnpaBneHve B3aMMOOTHOIIIEHUSMY C 3aKa3uMKamMu

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[bHI:Iﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BbIGOp
oTBeTa

Kakuie orpaHnueHus Ha CBSI3aHHOE TeJI0 HaK/aJblBaeT WJeanbHO IaKUi 11apoBOM IIapHUp?
A. Bpairjare/ibHOe repeMeliieH’e Teja B 11000 MI0CKOCTH

b. BpalljeH1ie OTHOCHUTENBHO OCH, TIPOXOAALLEN Uepe3 LeHTp LapHHpa

B. JIuHeliHOe miepeMelljeHue Tesla B IF000M HarpaB/ieHuH

I'. Bce nepeunciieHHbIe BhIllle OrPaHAYEHUST

HquHTaﬁTe TEeKCT, BbIﬁepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBETOB

ANSYS Mechanical. JInHeliHbIe TUITEI KOHTAKTOB
A. Bonded

b. No Separation

B. Rough

I". Frictional

M. Frictionless

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABU/IbHBIE OTBETHI U 3aIUILINTE apTyMeHThI, 000CHOBBIBAIOII[HE BEIOOD
OTBETOB

BasoBbie hyHKIMOHATBEHBIE BOSMOKHOCTH PDM-crctem
A. IlnaHrpoBaHye ¥ ynpaB/ieHUe pecypcaMy NpeArnpusTUs
b. YmpaBsieHue xpaHeHreM [J@aHHBIX U JOKYMEeHTaMH

B. YrpaBneHue notokamMu paboT U mpoLjeccamu

I'. YnpaBneHue CTPYKTypoOl NpOAyKTa

Ne 10 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[ME BEIOOD

OTBETOB
OteuectBeHHble CAE-cucTeMbl

A.JIOrOC
b. NX CAE
B. Abaqus
I'. Fidesys

1. ANSYS

Ne 11 TIpouwuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

ANSYS Mechanical. I'paHnuHbIe ycnoBus
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1. 3arpelijaeT ABI>KeHHe 110 HOpPMaJIM B HAIlPaB/IeHUN CKaTHsL.
2. 3ampelliaeT repeMelleHrs 10 HOpMaJid K MOBEPXHOCTH.

3. VcknroyaeT Bce IMHeHHbIE Y BpalllaTe/bHbIe TepeMelleHs] BEIOpaHHBIX BepLINH, pébep,
TIOBEPXHOCTEM.

A - Fixed support
B - Compression Only Support

C - Frictionless Support

Ne 12 TIpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

ANSYS Mechanical. Crerienu cBo6oab! y37108 3memeHToB Solid, Shell 1 Beam nipu npoBeseHue
MeXaHUUeCKHUX W/WMU TeIJIOBBIX PAaCUETOB

ITIK-1.2 - CnocoGeH yuumbigamb 0ocoGeHHOCMU (hyHKYUOHUPOBAHUSA MAWUH, NpubOpoe u annapamypbl npu
OUHAMUYeCKUX YOapHbIX, YUK/AUYECKUX, MeMnepamypHbIX HAzpyHceHUsX, MeXAHUYeCKUX, dKyCmuy4ecKux,
aspo- u 2u0poOUHAMUYECKUX, Men/06biX, 3/1eKMPOMAZHUMHbBIX U pAOUAYUOHHbIX 6HEWHUX 6030elicmeusix,
8bICOKOM 0ae/1eHUU U eaKyyme

Ne 1

Ne 2

Ne 3

No 4

[TpounTaiiTe TEKCT 1 3alWIIKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET
ANSYS Mechanical. [Isis1 uero ciayxut onuus Weak Spring?
ITpouuTaiiTe TeKCT U yCTaHOBUTE COOTBETCTBHE

CgoticTBa MaTepyaioB

1. Db derT n3MeHeHNs CO BpeMeHeM pa3Mepa o0pasiia Mpy MOCTOSHHON Harpy3ke.

2. CriocOOHOCTh UCTTBITHIBATH MTOJTHOCTBI0 00paTUMbIe KOHEUHbIE feopMaliii. J1ormycKaroTcs O0/bIve
nmedopMaliiy TIpy COXpaHeHUU yIIPYTHUX CBOWCTB

3. fIBneHue YMeHbIIeHWA CO BpeEMEHEM BeJIMYWHLBI HAlIPSDKEHWA B o6pa3ue Mpu nnogaep>kaHnuun
MOCTOSIHHOM Be/IMYMHbBI I,l:[e('l)OpMElI_[I/II/I

4. ITpouecc HeobpaTuMbIX AedopMaLiyii, KOTOPbII IPOUCXOAUT B TBEPAOM TeJie MOof AeHCTBUeM
BHEIITHel Harpy3Ku, HO Ge3 pa3pylieHust MaTepyasa

A - l'uniepynpyrocts
B - ITonsyuects
C - [Inactrueckoe TeueHue

D - Penakcarus

ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYTHI 000CHOBAHHBINA OTBET

UTo Takoe OZMHOYHBIN y/jap ¥ KaKUMH NapaMeTpaMu OH XapaKTepu3yeTcs?
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE

Mopeny KoHTakTHOTO B3auMo/ieticTBusi B ANSYS Mechanical

1. Mopenb KOHTaKTa, B KOTOPOM 1ie/ieBasi U KOHTAKTHasl YaCThb Taphbl «CK/IeeHbl» MeX1y OO0, U
KOHTaKTHasi 00/1aCTh He M3MeHSIeTCsI TI07] IeHiCTBHUEeM TIPUIOXKeHHOH Harpy3ku. CKOJTbKeHne MeXTy
rpaHsMHU WM PEOpaMM, a TaKXKe pa3jie/ieHre He J0MyCKaeTCs.

2. MOAEJ’[B KOHTaKTa, IMpu KOTOpOﬁ OTCYTCTBYET TPEHHE MEXIY ueneBoﬁ Y KOHTAKTHOM 4aCTIMU Tapbl.
Ecnm koHTakT HapyliaeTcs, TO HOPpMaJ/IbHOE [1dB/IeHMe Hd KOHTAaKTHBI€ YaCTH CTAHOBUTCA PABHBIM 0.
Pa3Mepr 06/1acTH KOHTAaKTa MOT'yT U3MEHATHCH.

3. Mogenb KOHTaKTa, TIpU KOTOPOI UCK/TFOU€HO OTHOCUTETbHOe CKOJTbKeHUe B KOHTaKTe,
COOTBETCTBEHHO, KO3Q(UIeHT TPeHUs TPUHUMaeT OeckoHeuHO Oosblioe 3HaueHWe. Pa3vepsr ob6actu
KOHTAaKTa MOT'YT U3MeHSThCSI.

4, MOAEJ’[L KOHTAKTa, B KOTOpOﬁ YUMTLIBAETCA CUJia TPEHUSA CKOJIbXKEHUNS, ITPOTIOPLIMOHA/IbHASA
HOpMaHbHOﬁ peaknuu. 0O06/1aCTh KOHTAKTa MOYKET U3MEHATLCSA U B O6H_[6M C/lyude COAEep>XHUT KaK
YUacCTKU CLeIlIeHUA, TaK XU CKOJIb>KEHMHS.
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A - Bonded
B - Frictional
C - Frictionless

D - Rough

Ne 5 TIlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 10OC/Ie[0BaTeTbHOCTh

[TocnenoBarebHOCTh NTPOBEJEHNS TapaMeTpUUeCcKo ONTUMHK3aLn

1. TTouck 3KcTpeMyMa

2. IlpoBefieHNe OKOHUATeIBHOTO pacyéTa ¢ UTOTOBBIMM NTapaMeTpaMu

3. ITocTpoeHne MOBEPXHOCTHU OTK/ITMKA

4. OnipesiesieHHe MPOEKTHBIX MePEMEHHBIX

Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD

PaccraBbTe cxeMbl B nopsakKe yMeHbIIeHWA KOHL€eHTPalun HaHpH)KEHI/Iﬁ

MW NN
Y

A B

N

o

C

Ne 7 TIpouwuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMHUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD

OoTBeTa

Kakast kpuBast Ha rpadvike sIB/IsSIeTCS TUITUYHON KPUBOW yCTaI0CTH /1S a/lFOMUHKEBOTO Cri/iaBa?

Hanpaxere

[
10 102 10° 10* 10° 10°

Ne 8 TIIpounTaiiTe TEKCT, BbIOEpHTE MPaBHU/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

Kakoit mpogykT ANSYS, Inc. peam3yeT TpéxmMepHOe MOie/IMPOBaHKe 3/IeKTPOMAarHUTHOTO TI0JIsT

METOZIOM KOHEUHBIX 371eMeHTOB?
A. ANSYS HFSS
b. ANSYS SCADE

B. ANSYS Fluent
20
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Ne 9

I ANSYS Motion

HpquTaﬁTe TeKCT, BbI6epI/ITe MMpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

OT uero 3aBUCHT YacTOTa KojieOaHMI MPYKMHHOTO MasiTHUKA?
A. Ot ero maccel

b. OT yckopeHust CBOO0OIHOTO TIa/IeHUS

B. OT )XECTKOCTU PY>KUHBI

I". OT aMITUTYAbI KOTeOaHuUH

Ne 10 ITpouuTaiiTe TeKCT, BeiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOIL{MEe BEIOOD

OTBETOB
J171s1 IOBBITIIEHHST KECTKOCTH Basia LjesiecoobpasHo

A. YBeMuuTh AUaMeTp
b. ¥YMeHbMTEL fameTp
B. ¥YBennuuts givny

I. YMeHbIIUTD A/TUHY

Ne 11 TpounTaiiTe TeKCT, BbIOEpHTe MTPaBI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD

OTBETOB
Bugpe! Terutonepegaun

A. Konpykuus
b. U3nyuenue
B. Pabora cun TpeHus

I'. KonBekuus

Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

oTBeTa
Tomosnoruyeckas ornrtumu3anivsi B ANSYS Workbench no3Bonsier

A. YuuTbiBaTh HECKOMBKO CTaTHUeCKUX C/Iyud€B HAT'PY>KEHNS B KOM6I/IHaL[I/II/I C OrpdHUYE€HUAMMU 110
TIPpOYHOCTH, JKECTKOCTHU U COOCTBEHHBIM UaCTOTaM KojiebaHui

b. BBIMOMHATE ONTUMH3AL[HIO B TIOCTAHOBKE C LIWKJTUeCKOW WY TVIOCKON CHMMeTpHei

B. Co3paBath Tesia C nepeMeHHbIMH 110 00bEMY TJIOTHOCTBIO 1 )KECTKOCTBIO 3@ CUET PEIIETUATHIX
CTPYKTYyp

I'. Bce oTBeTHI BepHEIE
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