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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
CAD/CAE TEXHOJIOT UM ITPOEKTUPOBAHU S MAIIIMHOCTPOUTEJIBHBIX U3IE/TAN U UX 3J/TEMEHTOB

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

[ICK-1.1 — cnoco6HOCTh MPOBOJWUTh AHA/NU3 JUHAMUKA U TPOYHOCTH TEXHUUECKUX OOBEKTOB C TMPUMEHEHHEM COBPEMEHHBIX PacUeTHBIX
TEXHOJIOTHH, SKCIIePHIMEHTATbHbIX METO/[0B, OTPAC/IeBBIX METOAMK, YUUTHIBATH BO3MOKHOCT MOTEPH HECYIIled CIIoCOOHOCTH, a TaKkKe BIIMSHHe
YCTanOCTHBIX pa3pylieHuH

IICK-1.2 — criocobHOCTh yuWTBIBaTH OCOOEHHOCTH (PYHKLIMOHMPOBaHMs MallWH, NMPUOOPOB M armapaTypsl NMpH AWHAMUYECKUX Y/apHbIX,
LIMK/IMYeCKUX, TeMIepaTypHbIX HarpyKeHUsX, MexaHU4eCKUX, aKyCTU4eCKUX, a3po- U IMJPOANHAMUUYECKUX, TeTJIOBbIX, 3/1eKTPOMAarHUTHBIX 1
PpaJMal[MIOHHbIX BHEIIHNUX BO3/eHCTBUSIX, BBICOKOM /JlaB/IeHUH U BaKyyMe

DOpMUPOBaHHIO KOMITETEHLIUH CITY>KUT JJOCTIDKEHHE CJIe/[YIOIIMX Pe3y/bTaToB 00pa3oBaHuys:
IICK-1.1

3HAHUA:

Vicropus pa3sutust ¥ popmupoBanuss CAD/CAE/CAM/PDM otpaciy BOKPYT OCHOBHBIX MUPOBBIX JIU/IEPOB.

OCHOBHblE BO3MOXKHOCTH, CHUCTeMHble TpeGoBaHWs ¥ NpoOIeMbl COBMECTHMOCTH COBPEMEHHBIX OTEUEeCTBEHHBIX U 3apyOe)KHbIX
CAD/CAE/CAM-cucrem.

OcCHOBHbIe BO3MOXXHOCTH coBpeMeHHbIX PDM/PLM-cucrem.

Knaccuduxarus CAE-cucreM 1o Ux HasHaueHHIO (MOZe/IHpOBaHMe 33/jad MeXaHUKHU Ae(hOopMUPYeMOro TBepZJOro Tesa, MOJeIUpOBaHie
3a/la4 MeXaHWKH >KMJKOCTH U ra3a, Mo/le/TMPOBaHKe TeXHOIOTMUYeCKHX MPOLIeCCoB (UThE, cBapKa, 06paboTKa MeTalIoB JAaBIeHHeM, a/JUTHBHbIE
TeXHOJIOTYH U T.[.), My/IbTUAVCL{UIUINHAPHEBIE 3a/jauu.

[TpuHIMn paboTe! TexHomoruu [IpoMeiieHHbIH HHTepHeT Belyel (Industrial Internet of Things).

IMpumenenwue knaccudukarpn CAD/CAE-cucteM st BeIOOpa IPOrpaMMHOIO MakeTa, He0OXO/MMOro /i/isi pelileHust KOHKPeTHBIX 3a/jad.

OCHOBHBIE OT/IMYHSI OTeUeCTBEHHBIX U 3apyoexkHbix CAE-cuctem;

YMeHusi:

Bri6op CAD/CAE-cucTemsl, MOAXOASLIEH At pelleHust OCTaB/IeHHO! 3a/1auu.

O1leHKa rpaHUL] IPUMEHNMOCTH 0JIy4eHHOM MaTeMaTrHde KON Mo/ie/id peanbHOMY (pr3MdIecKoMy MpoLieccy.

CospaBaTh reoMeTpryeckre U MateMaruveckre mogenu B CAD/CAE-cucTemMax U OCyLLeCTB/ISITh MOJe/TMpOBaHue.

YMeTb aHaIM3MPOBaTh Pe3y/IbTaThl MOJeIMPOBAHUS;

HABbIKU:

Co3anre MaTeMaTHueCKUX Mojie/ieit My/bTU(HU3nIeCKuX 3a/1ad Ha 6ase ogHoit u3 CAE-cucrem.

CBobopHast pabota B oHol 13 CAE-cucTem.

IICK-1.2

3HAHUA:

IMpumenenve knaccudukarpn CAD/CAE-cucteM f1s1 BeIGOpa porpaMMHOro T1akeTa, Heo6X04uMOro [i/ist peliieHHs] KOHKPEeTHBIX 3a/jau;

YyMeHus:

IpoBefeHre pacyéTOB MPOYHOCTH [eTaneldl M Y3/I0B MallWH, NPUOOPOB M ammaparypbl MpH JUHAMHAYECKHX Harpy3kax, TeruIOBbIX
BHEIIHHX BO3/|efCTBUSIX;

HABbIKU:

CBobopHast pabota B oHol 13 CAE-cucTeM.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Ouciprnmina CAD/CAE TEXHOJIOT U ITPOEKTUPOBAHMA MAIITMHO CTPOUTE/IBHBIX U3IE/TNIL U X
3/IEMEHTOB siBisieTcst AUCLUIUTMHON YacTH, hopMHUpyeMoii ydacTHHKaMH 00pa3oBaTe/IbHbIX 0THOLIEHHH 6/10Ka 1, mporpamMmel
MOATOTOBKY 10 HaripaB/ieHuto 15.04.03 IIpuknadHas MexaHuka.

Copiep>kaHue [UCLMIUIMHBIL SIB/ISIETCS JIOTUUECKUM TPOJO/DKEHHEM COfiep)KaHHsl (PU3HKO-MaTeMaTHueckoil MOATOTOBKM OakanaBpa U
CJTY)KUT OCHOBOM Ai/1st ocBoenwus AvcuuruiiH: JUHAMUKA 1 YCTOUYUBOCTh MEXAHUYECKHNX CCTEM



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPYA0EeMKOCTb JUCLUITUTHHBI cocTasieT 10 3.e., 360 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
B KOHTaKTHOi (hopme ]
5 e H
o) 2
B o E [E =
o 5 o £ ER: Z
E E F " UeCKHX eMHHLY 5 E E gz g E .5
g 2 4 g £E §g
© 2 S £8 e = N
2 o & 3 o
= F4 X
1=} o
= =
Paspen 1. CAD/CAE-cucTeMsl. VICTOpHsT pa3BHTHS OCHOBHBIX OTeUeCTBeHHbIX H 3apyberxtbix CAD/CAE-
5 9 crcteM. Ci creL MaKeThl /7151 HHKeHePOB-TeXHO/I0roB OCHOBHbIE BO3MOXXHOCTH 42 12 6 6 30 20 0
NIpE/ICTABTIeHHbIX POTPAMMHbIX TTAKETOE.
5 9 Paspgen 2. PDM/PLM-cucremsl. Peinok PDM/PLM-cucteM. OCHOBHBIE BO3MOXXHOCTH TIPe/ICTaBIeHHbIX 25 5 5 0 20 10 0
TPOrPaMMHBbIX TaKeTOB.
5 9 Paspen 3. ANSYS Inc. ANSYS kak mgep CAE-orpacin. ANSYS Workbench. ANSYS SCADE. ANSYS 77 17 6 1 60 10 20
AIM, ANSYS Discovery Live 1 ANSYS SpaceClaim. LludpoBoii ABOiiHHK 1 VIHTEPHET BelLeit.
Bcero 3a 9 cemecTp 144 34 17 17 110 40 20
5 10 Pazpen 4. K M3/e/THi Tpoenus. KomrbloTepHoe MofienpoBaHue 216 34 0 34 182 60 80
HB}ZLGJIHﬁ MalWHOCTPOEHUS.
Bcero 3a 10 cemectp 216 34 0 34 182 60 80
Bcero no 360 68 17 51 292 100 100
3.2. AyANTOPHBIN NPAaKTHKYM
O6neMm,
Ne Homep 1 HauMeHOBaHue
Tema NpaKTHYeCKOro 3aHATHS aya.
n/n pasfesia JUCHUIUITHHBI
JacoB
OcHoBebl pabotsl B ANSYS Workbench l'eomeTpuueckoe Mozie/TMpoBaHie B MOJyJ1e
1 |Pa3gen 1. CAD/CAE-cucremsl. |SpaceClaim YrpasiieHre MaTepraiaMi 1 X CBOHCTBaMU B Mozy/e Engineering Data 6
T'eHepalyist KOHEUHO-3/1eMeHTHOMN CeTKU
2 Harpysku u rpaHnuHele yciosus. HacTpolika pemaresnst 2
3 Hcnonb3oBanne APDL-komanz B ANSYS Workbench 3
Pasgen 3. ANSYS Inc. : a —
4 Mogyab Static Structural. MogenupoBaHue 601TOBOTO coeiMHeHHs1. Pacuét )ECTKoCTH 6
JleTasieii ¥ y3/10B MallvH, TPHO0pPOB U armaparypel. [TogmMoaempoBaHue.
Bcero 3a 9 cemecTp 17
5 Mogyns Modal. I[TpoBeaeHre MOAILHOTO aHaIN3a KOHCTPYKLIUI 6
Mogyns Harmonic Response. 3ajjaHre rapMOHUUECKOTO BO3JeCTBUS Ha U3fienue.
6 ITocTpoeHKe aMIUIITYAHO-YaCTOTHOM XapaKTepPUCTHKHU. PacuéTsl MeTo/[0M CyIepIio3HLid U 8
[10/IHBIM MeTOZ[OM
7 Mogyne Random Vibration. AHanu3 OTK/IMKa KOHCTPYKLMH Ha /IeMCTBHE CTyYaiHbIX 6
Pazgen 4. KommnbroTepHoe BUOPALIMOHHBIX HArpy30K
g |Momemiposanue n3zienui Mogynb Transient Structural. AHa/M3 OTK/IMKa KOHCTPYKLIMH Ha yAapHoe BO3/jeliCTBHe B BU/le 4
MalIMHOCTPOEHUs. OJMHOYHOTIO yZiapa MeTOZOM CyTepro3ULIN
9 Mogyns Steady-State Thermal/Transient Thermal. Ananus ycranoBuBLIerocs/ 2
HeCTalMIOHapHOI'0 TeTJIOBOTrO MOJIsk
AHanu3 HanpspKeHHO-7,e()OPMUPOBAHHOTO COCTOSTHUSI KOHCTPYKLIMY TP TETIOBOM
10 o 4
Bo3zgerictBur B ANSY'S Workbench
11 Mogyne Eigenvalue Buckling. AHanu3 rnotepu yCcToHUHBOCTU 4
Bcero 3a 10 cemecTp 34
3.3. CamocrosiTesibHas pabora cryaenta (CPC)
Ne | Homep 1 HauMeHOBaHHe O6bem,
Copep)kanue yueGHOr0 3aJaHus
n/n paspaesna JUCHUIITHHBI 4yacoB
1 Paspen 1. CAD/CAE- CaMocTosiTennbHOe YIvTyOieHHOe U3yUeHHe MaTepHasioB I10 POrPaMMHBIM KOMITIEKCaM, He 30
CHCTeMBL. OTMEUeHHBIM Ha JIEKLUSIX
7 Pasnen 2. PDM/PLM- CamocTosTenbHOe yITy0/ieHHOe U3yueHHe MaTepHasioB 10 MPOrPAMMHBIM KOMITIEKCaM, He 20
CUCTEMBI. OTMeYeHHBIX Ha JIeKLUAX.
3 CamocrosiTesibHOe YIyTyO/ieHHOe H3yUyeHHe MaTepHasioB 110 METOY KOHEUHBIX 3JIEMEeHTOB 20
Pasnien 3. ANSYS Inc. yoLy Y P ay !
4 CamocTosiTesIbHOE YITyO/eHHOe U3yUyeHue reHepaliiy KOHEUHO-3/IEMEeHTHOH CeTKU 40
Bcero 3a 9 cemecTp 110
Pazzen 4. KommibrorepHoe  (BbirnosiHeHre KypcoBoii paboTsl, BK/ItOUaroLel B cebst rpadrueckoe MozieTMpoBaHie 1
5 |MofenMpoBaHve U3JeNUil |[IPOUHOCTHOM pacyeT KOHCTPYKLUH C [0C/Ie/yIOLIMM aHa/I130M MO/TyYeHHbIX 182
MAIIUHOCTPOEHUS. naHHbIX.CaMocTosTe/IbHOE YIvTyOneHHOe n3y4yeHne marepuasos mo ANSYS Workbench.
Bcero 3a 10 cemecTp 182
3.4. KypcoBas pa6ora
IIEPUO
A IVNTIAHUPYEMOE
COJIEP)KAHME 3TAITA HCIIOJTHEHUA
BPEMSI (uac)
(Heaenu cemecTpa)
Ortan 1. Pacuér cobCTBEHHBIX YaCTOT MeUaTHOM M1arhl, OCTPOEHHE aMIUIUTYAHO-4aCTOTHOM 1.5 6
XapaKTepUCTUKU
Otan 2. PacuéT meuyaTHo# 11aThl Ha MPOYHOCTH MPH I€MCTBUM rapMOHUYECKOM BUOpaLn 6-9 4
Otan 3. PacyéT maThl Ha MPOYHOCTh TPU [JeHCTBHUHU LIMPOKONOIOCHOM CTyualiHOW BUOpaLyu 10-12 2
Otan 4. PacuéT n/aTel Ha NPOUHOCTB TIPHU JIeliCTBUM OJMHOYHOTO yAapa. CocTaBieHre 13-17 6
cBoziHOro oTuéTta rno Beeii KP, 3aumra
Bcero 3a 10 cemecTp 18
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4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI

CEMECTP HEJIE/TU CEMECTPA
1[2[3]4a 5 6 9 10 1] 12[13]14 15 16 17
9 BP3[l | [IIP BP3[ | [P BP3[l | [IIP
10 KP | /P KP P KP TP KP, guicp. 3au.

YcoBHbIE 0603HAUEHUS:

KP — kypcoBas pabora;

[P — nuiarHoCTHYecKast pabota;
BP3/] — Bonpocel 110 pasgeny;

. 3a4. — auddepeHINPOBAHHBIN 3auerT.

TeKymuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPETHLIe BpeMeHHble HHTePBa/IbI B CIeyIOLUX GopMax:

JIMarHoCTHYecKast pabora;
BOIIPOCHI I10 paszeny;
Kypcosast pabora.

l'[pome)KyTquaﬂ aTTecTanusa IIpoBOJUTCA B cbopmax:

9K3aMeH;
b depeHIMPOBaHHbIN 3a4eT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:
1. A. Y. BopoBkos, C. ®@. Bypzakos, O. Y. KnssuH. . KomrbrotepHsiii nHXUHUPHHT. CI16.: V3x-Bo IlonmuTexH. yH-Ta, 2012, 351. pec.
2. B. A. bpysika, B. I. ®okus, E. A. Congycosa. . rkeHepHbIi anamz B ANSY'S Workbench. Camapa: U3a-Bo CamI'TV, 2010, a11. pec.
3. B. A. Bpysika, B. I. ®okuH, . B. Kypaesa. . Ii>keHepHbIit aHam3 B ANSYS Workbench. Camapa: U3g-Bo CamI'TV, 2013, a. pec.
4. H. H. ®énoposa, C. A. Bansrep, M. H. [Tanunos. . OcHoBsl pabots B ANSYS 17. M.: IMK Ilpecc, 2017, 31. pec.
5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:
He TpebyeTcsl.
5.3. Ilepuouueckyie U3aHUS:

He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(POPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST TUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHBIE CHCTEMBI:

1. http://e.lanbook.com/ — 3BC Jlans;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®dynaamenTanbHas 6ubmoreka BI'TY
«BOEHMEX» um. I.®. YcTuHOBa.
CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasnbHast anektpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToiHoTekcTOBast 3mekTpoHHast 6ubmoTeka Poccuiickoro dhonza GyHaMeHTaIbHBIX CC/IEA0BAHUH.
WHdopmaloHHbIe CIIPAaBOYHbIE CUCTEMBI:
1. TexskcrnepT — MIHbOPMAaLMOHHBIN TOPTa TEXHUUECKOTro peryupoBaHus: Hopmel, paBuna, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoxcynsranTIImoc- HH(pOpPMAIMOHHBII TTOPTAI TPaBOBOM MHGOPMALH.
5.5. TIporpammHoe obecrieueHue:
1. ANSYS 2020 R2.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTue ¢ obyyvarorumucs nocpesgcreom MIOC Moodle BT TY «BOEHMEX» um. [1.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. VInTepakTHBHas 0CKa;
2. ANSYS 2020 R2.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paGoueii NporpaMme JJMCHHILIHHBI
CAD/CAE TEXHOJIOTYIM ITIPOEKTUPOBAHVISI MAIIIMHO CTPOUTEJ/IBHBIX M3AE/TAN 1 UX 3JTIEMEHTOB

AnHoTanus paboueii MporpamMMsI

Oucyyninaa  CAD/CAE  TEXHOJIOTM TIPOEKTHPOBAHUA MAIINMHOCTPOUTE/IBHBIX I/I3I[EJ'[I/II71 n #mnx
JIEMEHTOB siBiisieTcsi JUCLMIUIMHON 4YacTd, (opmMupyemMoii ydyacTHHKaMH o00pa3oBaTe/IbHBIX OTHOLIeHHME 610ka 1, mporpaMmbl
TIOJITOTOBKH T10 HarpasiieHnto 15.04.03 IlpuknadHas mexaHuka. [INCLMIIIMHA peanu3yeTcs Ha QakynsreTe E Opy)Xie W CHCTeMBI BOOPYXKEHHs
BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadezpoii E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPZIOT'O TEJIA.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-1.1 criocoGHOCTE TIPOBOAWTL aHA/MM3 AWHAMHMKK W IPOYHOCTH TEXHUUECKMX OOBEKTOB C IPHMEHEHHEM COBPEMEHHBIX PaCUyeTHBIX
TEeXHOJIOT M, 9KCIIePHMeHTa/IbHbIX METO/0B, OTPAC/IeBbIX METOAMK, YYUTBIBAaTh BO3MOXKHOCTb IIOTEPH HeCyIleil CIOCOOHOCTH, a TaKXKe BIMSHUE
YCTaJIOCTHBIX Pa3pyIleHuH;
TICK-1.2 croco6HOCTb yuMThIBaTh OCOOEHHOCTH (YHKLIMOHMPOBAHMSI MallMH, NPUOOPOB W amnmaparypbl NpPH JUHAMHUUECKHMX YAApHbIX,
LUK/IMYeCKUX, TeMIIepaTyPHBIX Harpy>KeHWsIX, MeXaHWYeCKHUX, aKyCTHUeCKUX, a3po- U THAPOAUHAMHUECKHUX, TeIUVIOBBIX, /IeKTPOMarHUTHBIX U
Pa/iMaliMOHHBIX BHEILIHUX BO3AEHCTBUSX, BbICOKOM /JJaB/IeHUH U BaKyyMe.

Cogiep>kaHHe AUCLMIUIMHBI OXBaThIBaeT KPYr BOIPOCOB, CB3aHHBIX C MU3y4eHHeM MCTOPHUH Pa3BUTHs U OCHOBHBIX BO3MO)KHOCTeH COBpeMeHHBIX
OTeyecTBeHHbIX U 3apybexxHbix CAD/CAE/CAM/PDM-cucteM U popMupoBaHHeM HaBblkoB pabotsl B CAD/CAE-cucTemax.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [MarHOCTHYecKast pabora;
e BOIMPOCHI 110 Pasjey;
e KypcoBas pabora.

ITpoMexyToUHAas aTTecTaus IPOBOAUTCS B hopMax:
® 5K3aMeH;

o nuddepeHIIPOBaHHBIH 3a4eT.

OO611jast TPYAOEMKOCTb OCBOEHHsI JUCLIUIUTMHEI cocTaBisieT 10 3.e., 360 u. [IporpaMmoii JUCLIUIUIMHEI TTPeyCMOTPEHbI JIEKI[OHHbIe 3aHsTHst (17
4.), IpakTHUeckue 3ausATus (51 4.), camocrositesibHast pabora cryzeHTa (292 u).
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TIpunoxenue 2

K paGoueii NporpaMme JMCLHILIHHBI
CAD/CAE TEXHOJIOTYIM ITPOEKTUPOBAHVISI MAIIIMHO CTPOUTEJ/IBHBIX M3AE/TAN 1 UX 3JTEMEHTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyAOEeMKOCTb OCBOEHHS [UCHUIUIMHBI cocTaBisier 360 4., M3 HUX 68 U. ayUTOPHBIX 3aHATHH, W 292 4., OTBe/leHHbIX Ha

CaMOCTOSTe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HanmenoBanue padorbi PekomeHnjyemas JiuTeparypa pru(::;nzxoc*rh,
Paszgen 1. CAD/CAE-cucTemMbl.
B. A. Bpysika, B. I. ®okun, E. A.
ConpycoBa. . IH)KeHepHbI aHa/Iu3 B
CamocrosiTesibHOe yIyTy6/1eHHOe U3yUyeHHe MaTepHasIoB 110 IPOrpaMMHbIM ANSYS Workbench: Camapa: U3z-80
KOMILIeKCaM, He OTMeUeHHBIM Ha JIeKLHSIX Caul'T, 2010 (1-6) 30
’ A. 1. Bopogkos, C. ®. bypzaakos, O. W.
KnsiBuH. . KoMIbloTepHbIN HHXXUHUPUHT:
CI16.: M3a-Bo [MosmrexH. yH-Ta, 2012 (1-2)
Wroro no paspeny 1 30
Pazgen 2. PDM/PLM-cucremsl.
A. 1. Bopogkos, C. ®. bypzaakos, O. 1.
CamocTosiTenbHOe yITyb/ieHHOe U3y4eHHe MaTepHasioB 110 IIPOrPAMMHBIM 4 .
KOMILIeKCaM, He OTMeUeHHbIX Ha JIeKLUSIX. KAABHH. . KOMIILIOTEPHbIH HHKMHHPHHT 20
’ : CII6.: Y3z-Bo [MosmTexH. yH-Ta, 2012 (2)
Wroro no pasgeny 2 20
Paspen 3. ANSYS Inc.
A. W. bopogkos, C. @. Bypaakos, O. 1.
CamocTosiTenbHOe YITyO/IeHHOe U3yUeHre MaTepHaoB 110 MEeTOAY KOHEUHBIX KisigyH. . KOMIIbIOTEpHbIH HHKMHUPHHT:
3/IEMEHTOR CII6.: U3a-Bo ITommTexH. yH-Ta, 2012 (2-4) 20
B. A. Bpysika, B. I. ®okun, . B. Kypaesa.
. NixeHepHblit aHanus B ANSYS
CaMOCTOATeNbHO® YITy6/IeHHOe H3yUeHNe reHepaLyi KoHeuHo-3/eMeHTHoi cetkn | Workbench: C;]‘O’Ifgfzzlpgﬂ'm CamI'TY, 40
Wroro no pasgeny 3 60
Paspen 4. KomnboTepHOe MOAeTMpOBaHHe M3/e/IMH MAIlIMHOCTPOEHH .
B. A. Bpysika, B. I. ®okun, f. B. Kypaesa.
BeinosiHeHre KypcoBoit paboTsl, BKItouaroiLeil B cebs rpaduueckoe - Mrokenepbiii anams 8 ANSYS
- o Workbench: Camapa: 13g-Bo CamI'TV,
MoZie/TMpoBaHye ¥ TIPOYHOCTHOM pacyeT KOHCTPYKLMH € NOC/IeyIOLIUM aHaI130M 2013 (1-6) 182
ic;\g;e;wg; ]i:tba;}élﬁx.CaMocmﬂTeanoe yrybieHHOe U3y4eHHe MaTeprasos 1o H. H. dénoposa, C. A. Bamsrep, M. H.
’ [Hanusnos. . OcHoBbl paboTsl B ANSYS 17:
M.: [IMK TIlpecc, 2017 (2-4)
Wroro no paspeny 4 182
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TIpunoxenue 3
K paGoueii NporpaMme JJMCHHILIHHBI
CAD/CAE TEXHOJIOTYIM ITIPOEKTUPOBAHVISI MAIIIMHO CTPOUTEJ/IBHBIX M3AE/TAN 1 UX 3JTIEMEHTOB

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora

e BOIPOCHI 110 paszeny;

e KypcoBasi pabora;

e JK3aMeH;

¢ nuddepeHIIPOBAHHBIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLyst.

Bomnpocsl o paspeiny
YcBoeHHe pacCMOTPEHHOT0 MaTepyara KOHTPOIUPYeTCst BOIpocaMy Tperogasaressi. ObyuaroleMycst yCTHO 3a/j@eTcst 3 BOIpoca 1o
Kak/JOMy pasfeny.

KypcoBasi pabora

Tema KypcoBoii pabothi: "OLieHKa IPOYHOCTH TeYaTHOM T1aThl TIPY [eHCTBUM JUHAMUYECKUX Harpy3o0K". [eomeTprueckast MOfiesb
TIevaTHOM T/1aThl pa3pabaThiBaeTCs CTY/IeHTOM CaMOCTOSATeTbHO Ha OCHOBE PeasbHO CyII|eCTBYOIMX TPOTOTUTIOB
OLjeHKa «OT/IMYHO» - paboTa HOCUT MCC/Ie/|0BaTe/IbCKUM XapakTep, TeOpeTHuecKast YaCTb IPAMOTHO M3/I0)KeHa, PACYeThl BBINOIHEHbI BEPHO U B
nojiHOM o6beme. OopmiIeHHe COOTBETCTBYET /IefiCTBYIOLMM CTaHZApTaM, TIPeACTaB/IeHHbI MaTepyasl COAepIKHUT JOCTaTOUHbIN 00beM, aHa/Iu3
Ppe3y/IbTaToB, BHIBOZBI M 000CHOBAHHBIE peKOMeH ALy, KaueCTBO 3allUThbI: TIOATOTOB/IEHHOCTb YCTHOTO BBICTYIUIEHHS, TPAaBUILHOCTb OTBETOB
Ha BOMPOCHIL.
OLjeHKa «X0poLIo» - paboTa HOCUT MCC/Ie/J0BaTe/IbCKUI XapaKTep, TeOPeTUUeCKasi 4acTh He NOTHOCTBEO PACKPBITA, PAacUeThbl BBIMOIHEHbI C
Hegiouetamu. [1py 3aLyTe CTyAeHT TBep/O 3HaeT NPOrpaMMHBINM MaTepHasl, FPaMOTHO U IO CyLL|eCTBY M3/1araeT ero, He JJ0IyCKaeT
CyILleCTBeHHBIX HETOUHOCTeH B OTBETe Ha BOIPOC, MOXKET MPABU/ILHO IIPUMEHSITh TeOPeTHUYeCKUe MOIOKeHUs U BajieeT HeoOXOAUMBIMU
YMEeHMsIMU Y HaBbIKaMH TPY BbINO/THEHWU MTPaKTUYeCKUX 3aJaHui.
OLjeHKa «y/J0B/IeTBOPUTEIBHO» - paboTa HOCHT OMMCaTe/IbHBIN XapaKTep, MPUCYTCTBYIOLMe TeOPEeTHUeCKUH U PaCyeTHBII pasziesibl
HeZI0CTaTOuHbI. AHa/IM3 pe3y/IbTaToB HOCUT TIOBEPXHOCTHBIHN XapaKTep, BBIBOZBI M PeKOMeH/[aljui He 060ocHOBaHbI. [1pu 3amuTe cTyfeHT
TIPOSIB/IsIeT HeyBepPeHHOCTb, IeMOHCTPUPYeT cr1abble 3HaHMs TeMbI, He BCer/ia [laeT UCUepIbIBaloLye 1 apryMeHTUPOBaHHbIe OTBETHI Ha 3a/jaHHbIe
BOITPOCHI.
OLjeHKa «HeyAOB/IeTBOPUTE/IHO» - paboTa He COOTBETCTBYeT 3asiB/IeHHOM TeMe, OTCYTCTBYeT aHa/Iu3 Mpe/|CTaB/IsieMbIX Pe3y/IbTaToB. BbIBOzbI He
COOTBETCTBYIOT U3/I0)KeHHOMY MaTepHasly WIu OTCYyTCTBYIOT. I1py 3aijure CTYZ|eHT leMOHCTPUPYeT He3HaHHe TeMbl, 3aTPYJHSAEeTCs 0TBeYaTh UIu
JI0-TlyCKaeT CyLlieCTBeHHbIe OLIMOKY MPY OTBETaX Ha 3a/jaHHble BOIPOCHL.

JK3aMeH

DK3aMeH BK/TIOUaeT B cebst OTBET Ha TeOPeTUYeCKUIl BOIPOC U PellieHre MPaKTHYeCKOro 3a/jaHust. BOrpocs! 1 prMeph! PAaKTUYIe CKUX
3a/jaHuii pasmeltieHsl B coctase YMK no gucuurivse.
OrleHKa "0OT/IMUHO" - CTY/IEHT IeMOHCTPHUPYeT: CBOOOHOE BilajieHHe NpodeCcCHOHAIbHON TePMUHOIOTHEH; BEICOKUN YPOBEHb TEOPEeTHUYECKUX
3HaHMI ¥ yMeHHMe HCI0/Ib30BaTh UX /I pellieHrs] IPaKTHYeCKUX 3a/jau; MCUepIIbIBatoLIlee M0C/Ie0BaTe/IbHOe, 000CHOBAaHHOE U JIOTUYeCKU
CTPOIHOE M3/I0KeHe 0TBeTa, 6e3 ommnboK. Peub cTyeHTa rpaMoTHasi, JIJAKOHWYHasl, C IPABM/IBHOM PAaCcCTAaHOBKOW akijeHTOB. CTyeHT rotoB
OTBeuarhb Ha JJOTO/IHUTe/IbHbIe BOIIPOCHL.
OrjeHKa "X0pomIo" - CTYAEHT MOKa3bIBaeT A0CTAaTOUHBIH YPOBEHb TEOPETHUECKUX U MPAaKTUUECKUX 3HAHHH, CBOOOJHO OreprUpyeT OCHOBHBIMU
TOHSATUSMU. YMeeT pelliaTh paKTUUecKue 3a/jauul, HO JI0IyCKaeT HeKOTOpble MorpelHocTy. OTBeT OCTPOeH JIOTUYHO, MaTepyasl u3/laraeTcst
rpamMOoTHO.
OLeHKY "XOpOILO" MOXKHO MOTy4UTh, HabpaB 75-84 Gasiia 3a BBINOJIHEHHE JUarHOCTHUECKUX PaboT, MPAKTUUYeCKUX 3a[JaHUH U MOCeLleHre
3aHATHH (CM. TEXHOJIOTUUECKYO KapTy)
OLleHKa "y/|0B/IeTBOPUTE/ILHO " - CTYZIeHT M0Ka3blBaeT 3HaHHe OCHOBHOTO JIEKLIMOHHOIO U [IPaKTUUeCKOro MaTepuasa. B otBeTe He Bcerga
TIPUCYTCTBYeT JIOTHKa M3710)KeHUs. CTy[eHT UCTIbITbIBAeT 3aTPYAHeHUs IPU pellieHn NPaKTU4eCKOro 3aJjaHust
OLeHKY "yOBJIETBOPUTEIBHO" MOXKHO TIOJyUHTh, HabpaB 51-74 6ajiia 3a BBINOMIHEHHE JUAarHOCTHYEeCKUX PaboT, MpakKTUUeCKUX 3a/IaHui 1
TiocelrjeHre 3aHATHH (CM. TeXHOIOTUYeCKyI0 KapTy)
OleHKa "HeyJ0B/IeTBOPUTE/ILHO" - CTY/IEeHT N10Ka3bIBaeT C/1abblii ypOBEHb TEOPETHYECKUX 3HAHUM, He MOXKET PEeLlNTh MPAaKTUUeCKY0 3a/auy.
HeyBepeHHO U JIOrM4eCKH Heroc/ef0BaTe/IbHO U3/laraeT Marepuas. HermpaBuabHO OTBevaeT Ha /IONO/IHUTe/IbHbIe BOMIPOCHI WK 3aTPYAHSETCS C
OTBETOM Ha HUX

JuddepeHnpoBaHHbINH 3a4eT

OcHoBaHKeM [J1s1 1oyueHnst AU pepeHIIPOBAHHOTO 3a4eTa SB/ISeTCsl HaJlnuKe CaHHOM KypCoBOH paboThl.
OreHka 3a AudpepeHIIPOBAHHBIN 3aUeT COOTBETCTBYET OL|eHKE 3a KyPCOBYIO paboTy
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AyauTopHBIe 3aHATHSA
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Bornpocs!
5 9 [Pa3pgen 1. CAD/CAE-cucTeMbl. 42 12 6 6 30 20 0 o
paszieny
Bonpocsl
5 9 |Pa3gen 2. PDM/PLM-cucTeMBbl. 25 5 5 0 20 10 0 o
paszieny
Bormpocsl
5 9 |Pa3gen 3. ANSYS Inc. 77 17 6 11 60 10 20 1o
paszeny
Bcero 3a 9 cemecTp 144 34 17 17 110 40 20
5 10 Paspen 4. KomnbloTepHoe Moje/MpoBaHue U3/eInil 216 34 0 34 182 60 80 Kypcosas]
MalIuHOCTPOeHHUs]. pabora
Bcero 3a 10 cemecTp 216 34 0 34 182 60 80
Bcero no AucyMIIMHe 360 68 17 51 292 100 100
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Kpurepun orjeHuBaHusA

IICK-1.1

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Ne 6

Ne 7
Ne 8

Ne 9
Ne 10

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl 0omKpblmoe2o muna:

OcHoBHas ¢yHkmst CAD-cuctem

OcHogHas ¢yskims CAE-cucTem

ANSYS Mechanical. Yka)kute Bce JMHeHHbIe THTbI KOHTAKTOB
ANSY'S Workbench. Static Structural — 370 ...

ANSYS Mechanical. Mogens koHTakTa, B KOTOPOH He IOIyCKaeTCs pa3jesieHre Iie/leBoi ¥ KOHTAKTHOM JacTel, HO

pas3pelieHo He6o/IbI1I0e IPOCKa/Ib3bIBaHHE KOHTAKTHOI 0BEPXHOCTU
ITo npefcTaBneHHOM AuarpaMMe OIpeJie/ITh MOAYJIb YNpyrocTu matepuana. Otset aate B I'Tla

)
o
Oh..

I
o
o

200

Hampaxernue o, Mlla

01 02 03 04
Hedopmarma e, %o

BbIHy)K,E[EHH]:Ie Ko1ebaHust SIBJISIFOTCS . ..

UeMy paBHa Be/IMUMHA K03 dHUIMeHTa aCHMMEeTPUH IMKIa R, ec/in MakcuMastbHBle HarpspkeHust paBHb! 200 MITa,

a cpepiHue - 125 MIIa?

YTo Takoe 5KBHBajIeHTHOe HarpsDKeHue?

Kakoii MeToZ; pacuéTa KOHTAaKTHOTO B3aMMOZEICTBHSI UIMEEeT CTeleHb CBOOO/BI KOHTAKTHOE JjaB/ieHHe?
Bonpocbl 3akpbimoz2o muna:

Kaxuvie Bu/bl MH)KeHepHOT0 aHa/li3a MO)KHO IIPOBOJMTE B MpOrpaMMHOM komruiekce ANSYS?

- MexaHuMKa Jie)opMUpyeMoro TBEPAOro TeJla;
- aHa/IM3 MPOLIECCOB TOPEHNS;
- 3/IeKTPO/JHaMHKa;

- BCE OTBETHI BepHbIE.
ANSYS Mechanical. I'panrunoe ycnosue Frictionless Support ...

- 3arpelrjaeT IepeMeILeH sl 110 BCeM HarlpaBJeHusIM;
- 3aTpeljaeT IiepeMeIeH s 10 HarpaB/IeHUsIM;
- 3ampelijaeT nepemeleHHe 110 HOPMaJli K BEIOpaHHOH TIOBEPXHOCTH;

- 3arpelljaeT IlepeMellieHYs] B Pa/jalbHOM, OKPY>KHOM 1 0CeBOM HarlpaB/eHUsIX [JIs1 IUIUHAPUYIe CKUX
TIOBEPXHOCTeM.
ANSYS Mechanical. Kakum crioco6oM Mo)kHO 3a/jaTb 60JIBILIMHCTBO TUIIOB Harpy30K?

- B BU/le (PUKCHPOBAaHHOTO 3HAYeHHs];
- B TabnuuHoM opme;
- B BU/le PYHKIMOHA/ILHON 3aBUCUMOCTH;

- BCe OTBETHI BepHEIE.
ANSYS Mechanical. I'panuunoe ycnosue Fixed Support ...

- UCK/IF0UaeT BCe JIMHelHbIe U BpalljaTe/bHble NepeMellleHust BbIOpaHHBIX BeplnH, pEOep, MOBepXHOCTel;
- UCKJIF0YaeT repeMellieHre 110 HOpMaJjiv K BbIOpaHHO!H MOBEPXHOCTH;

- UCKJ/IFOUaeT COKaThe ¥ NPUMEHSETCs K IIOBEPXHOCTH;

- peanr3yeT UIMHAPUYECKOe 3aKpervieHne 1 MOXeT OBITh TIPUMEHEHO K L[HHHHAPHQGCKOﬁ TIOBEPXHOCTH.

Kaxue Bu/ibI HaNpsDKeHUH TI03BOJISIET PacCUMTHIBaTh U Bu3yanusuposartb ANSYS?
- Equivalent (von Mises) — 5KBHUBa/IeHTHbIe HalPsDKEHUs];

- Normal — HopMa/ibHBle HarpsDKeHus;

- Maximum Shear — MakciMasbHOe KacaTe/IbHOe HalpsDKeHHe;

- BCe OTBEThI BEpHbIe.
Kaxast KprBasi Ha rpaduke sIB/IsIeTCSsI TUIIMYHOM KPUBOW YCTaIOCTH A/Isl /IFOMUHKEBOTO CIiaBa?
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Hanpaserie
vy

D
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10 102 10° 10* 10° 10° Dmom

Ne 7 T'ne Hanbosiee BEPOSITHO yCTAZIOCTHOE UK XPYIIKOe pa3pylieHue?

fil
y
fattea: D
[Iaita - /
Ne 8
A ’
! 5
P
Hedopnaps

[lBa reoMeTprUeCKH HAEHTHYHBIX 00pasija GbUIH PaCTSHYTHI 0 OAMHAKOBO#H eopMarLyy, a 3aTeM pasrpysKeHbl.
Kakoii 13 06pasLioB J/IMHHee T0c/le Pa3rpy3Ku?

-A;
-B;

- 00pa3Libl OIUHAKOBHI.
Ne 9 PaspyiueHre Tpéx 06pasLioB C pa3IMUHBIM MTOMIEPEUHBIM CeYeHHeM MTPOU30IIUIO PU OAWHAKOBOW Harpy3sKe.
Marepuai Kakoro o6pasiia IMeeT CaMblii BEICOKHI MPe/esT IPOYHOCTH?

_A;
_B;
_C’

- npeJiej1 IpOYHOCTHU AJid BCeX o6pa31_[03 OQWHAKOB.

. g | e

= i ]

o ) o

o o™

-y
| 20 mmt L A0mm . A0mm
A B c

Ne 10 Mopgansaeiit ananu3 B ANSYS Mechanical nogzepskuBaeT ciiefiyioniie BUzbI HeTMHeHHOCTeH

- HeJTMHeHHbIe TpaHUYHbIE YC/I0OBUs;

- He/IMHelHOe TI0Be/leH’e MaTepuaa;
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- HeJTMHEeHHbIe KOHTAKTHhI,;
- BCe BbIILIerNepeurC/IeHHbIe;

- cpeJy yKa3aHHbIX BapHaHTOB HeT MPaBU/IbHOTO OTBeTa.
IICK-1.2
Bonpocbl omkpbimo2o0 muna:
Ne 1 ANSYS Mechanical. Jns1 uero ciayxut oruust Weak Spring?
Ne 2 Kak BiustiioT abCosIOTHBIE Pa3Mephl IIONIePeYHOro CeueHust ieTall Ha 3HaueHue npefiesia BBIHOC/UBOCTH?
Ne 3 Kak BrusieT KaueCcTBO 06paboTKY MOBEPXHOCTH [IeTali Ha Mpe/ie/l BBIHOCTUBOCTH?
Ne 4 Kakue orpaHuueHMs Ha CBsi3aHHOe TeJl0 HaK/1a/bIBaeT U/lealbHO I71afIKuii 11apoBOoM 11apHUP?
Ne 5 Kak Ha3bIBaeTcst CrioCOOHOCTH KOHCTPYKLIMH COIIPOTUBIISITECS YIIPYTUM Zie(opMaLiismM?
Ne 6 Kakoii mpoaykt ANSYS, Inc. Bk/touaeT B cebst pelieHus Ajist IPOeKTUPOBAHUST KDUTHUECKMX CUCTEM W BCTPOEHHOTO MPOrpaMMHOro obecrieueHwsi?
Ne 7 Kakoii npopykr ANSYS, Inc. peanusyet TpéxmMepHOe MO/ie/TMPOBAHUE 3/IEKTPOMAarHUTHOTO T10/151 METO/I0OM KOHEUHBIX 3/1eMEeHTOB?
Ne 8 Teryio06MeH ABIDKYIIMICS MacCaM{ BO3yXa Y HarpeThIX WM OX/IaK/IeHHBIX TTOBEPXHOCTeH — 3T0
Ne 9 Ilpotiecc nepesauu SHEpryuy 371eKTPOMarHUTHLIMU BOJIHAMM Ha3bIBaeTcs ...
Ne 10 OCHOBHBIM MeTO/|OM pellleHHsI 3a/lad MeXaHUKHU KUAKOCTH U rasa sIB/IsIeTcs ...
Bonpocbl 3akpbimozo muna:
Ne 1 OteuectBeHHasi CAE-cucTeMa BEIYMC/IUTENBHOM TU/PO- U Fa30BOM JMHAMUKI

- ANSYS Fluent;
- FlowVision;
- XFlow;

- OpenFOAM.
Ne 2 ANSYS Mechanical. Kakie KoMaH/{bl/KOHTaKTblI/TPAaHUUHbIE YCIOBHUSI TPEOYIOT UTEPALIMOHHOTO HETMHEMHOTO PeIeHus?

- Compression Only Support;
- Large Deflection;
- KOHTakT Rough;

- BCe OTBEThI BepHbIe.
Ne 3 [l151 KaKo# 13 MPUBEZEHHBIX Nlepe/jay CJieflyeT Ha3HAaYUThb CaMblii 60IbI1I0H K03((ULIMEHT HepaBHOMEPHOCTH pacIipefie/ieHHst Harpy3KH M0 IMpPHHe 3y6t

— —1x —
= —1X =
= = — 1

Ne 4 Haiigure BbIpe3 ¢ HaMeHblLIeil KOHLIeHTpaLuel HarpspkKeHU
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tt

Lo 1 &

A B € D

Ne 5 B03MOXXHO /1 UCTIO/Ib30BaHUE «UJIMHHBIX» 3/1eMeHTOB (b/a > 2)?

- /1a, Ha KPasiX, T/ie IPUIOKEHbI CHJIbI M 3aKPETUIEHHSE;
- 13, B 30HAX KOHLIEHTPALIUK HATPSDKEHMU;
- Aia, B 06/1aCTH OZHOPOAHBIX HaNPsDKEeHHUH;

- HET, UCII0/Ib30BaHue TI0JI00HBIX 3JIEMEHTOB BCEr/a AaéT BLICOKYHO MOTPEITHOCTb.
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Ne 6 OT 4ero 3aBUCHT 4acToTa KosiebaHui PY)XKUHHOIO MasiTHUKA?
- OT er0 Macchl;
- OT yCKOpeHHst CBODO/{HOTO MaZieHus;
- OT )KECTKOCTH NPY>KUHBI;

- OT aMIVTUTY/bI KoJlebaHuiA.
Ne 7 Kaxkoii MaTepuas IpUMeHsIeTCs [i/151 U3TOTOB/IEHUSI IPYKUH?

- Cr3;
- CU18;
- cTasb 65;

- cTans 10.
Ne 8 Bce npo¢uiy UMeIOT OAUHAKOBYIO II7I0MIA/b IOTIePeYHOoro ceueHust. [171st Kakoro Npoduss >KECTKOCTb NPU KPYy4eHNH MaKCUMaslbHa?

MomeHT MomeHT MomeHT

= S5 S

A B Cc D E

Ne 9 Kakue pe3y/nsraThl MOJAILHOIO aHA/IM3a MOXKHO UCIIOB30BaTh 151 OC/IeyIOMIUX KonuecTBeHHbIX oLeHOK B ANSY'S Mechanical?
- HamnpsDKeHUs;
- NlepeMelLeHus;
- pedopmary;
- HanpspKeHUs U JeopMariym;
- HampsDKeHus, ilepopMaLiiy U IiepeMelrieHust;

- HY OfiVH U3 [IePeutC/IeHHBIX.
Ne 10 BejecTBa, 0bna/jaromiye HauMeHbllel TeTJIONPOBOAHOCTBIO

- TBép/ple;
- XUJKHeE;
- ra3000pasHbie;

- TeIJIONIPOBOAHOCTB TeJ1 BO BCeX COCTOSAHUAX OJHMHAKOBA.
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