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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
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Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YIPABJIAROILIWE CUCTEMBI
[TaBnoB Asnekcanzp CepreeBud, CTapIiuii MperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel E6 ABTOHOMHBIE TH®OPMAILIMMOHHBIE U YITPAB/IAHOIIIUE CUCTEMbI

3aBenytomuii kadenpoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHBIE METO/JABI MOJAE/IMPOBAHUSA ITPOITECCOB

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:

OITK-10 — crocoOHOCTh TIPUMEHSATh METO[bI MaTeMaTHUeCKOrO aHa/in3a, MOJETUPOBAHUS U CUCTEMHOTO
TPOEKTUPOBaHUS], TEOPETUUECKOTO U SKCIIePUMEHTA/LHOTO UCC/IeI0BAaHUS il pellleHUs] UH)KeHepHBIX 3a/iau
TPOeKTUPOBAHKS1, IPOU3BO/CTBA U UCTIBITAHUsI OPYIKUS U CUCTEM BOOPY KeHHsI

OIIK-12 — cnocoOHOCTh KaueCTBEHHO U KOJIMUECTBEHHO OL€HWBATh pe3y/bTaThl, MaTeMaTHueCKU
(dhopMyMpoBaTh TIOCTAaHOBKY 3aZlauM W pe3y/bTaThl ee pellleHHs MPHUMEHUTEeNbHO K TPOeKTUPOBAaHMUIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTaliy O0enpUIacoB 1 B3pbIBaTesiel pa3/IMyHOro TUTIA Y Ha3HaueHus!

@®opMHPOBaHHMIO KOMIIETEHIUI CITYKUT JJOCTIDKEeHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-10

3HAHUA:

MeTOZbl MOZEIUPOBAHMS M aHajqu3a CTaTUYeCcKUX M AWHaMUUeCKUX T[POLeCCOB B TeXHUYECKUX
cucremax;

MEeTO/Ibl CCTEMHOI'0 IIPOEKTUPOBAHMSI OPY)KUSI U CUCTEM BOODY)KEeHUs];

YMeHus:

pa3paboTka MaTeMaTHUeCKUX Mojiesieli /leTaseil U y3/I0B B3pbIBaTesiel M B3pbIBaTeIbHBIX YCTPOUCTB;

pellieHHe 3a/,au C UCT0/Ib30BaHUeM UHUC/IeHHBIX METO/0B U a/lTOPUTMOB;

HABbIKU:

MIPOBe/leHHe TeOpeTHUUeCKUX U SKCIIepUMeHTa/IbHBIX UCC/Ie/JOBaHUH feTasneil U y3710B OPYXKUsl U CUCTEM
BOODY)KeHUs;

WCT0/Ib30BaHUe UMCJEHHBIX MeTOZ0B TP MOZe/NMpPOBAaHMM 3a/laud MEXaHUKU CIUVIOLIHBIX Cpef B
CUCTeMaxX UH)XeHepHOr0 aHaJIn3a.

OIIK-12

3HAHUA:

TJIaHUPOBaHNe BbIUMC/IUTEEHOTO 9KCIIePUMEHTa;

MeTo/bl pacueTa, aHalu3a U MOAEIMPOBAHUS CTAaTUYeCKUX W JAWHAMUYeCKHUX 3aJad MeXaHUKHU
CIUVIOLIHBIX CpeZ NMPUMEHWUTENbHO K IPOEKTUPOBAHMIO, TPOM3BOJCTBY M 3KCIUIyaTaluud OOempHIiacoB u
B3pbIBaTe/el;

YMeHusi:

pellieHNe CTaTUYeCKUX M AUHAMUUeCKUX 3afiad MeXaHWKH CIIOLIHBIX CpeJ, B CHUCTeMaX MH)KeHepHOro
aHa/m3a;

peasM3aliys YMC/IeHHbIX METO/0B B [1akeTax NPUK/IaHbIX IPOrpaMm;

HABbIKU:

TIpOBeJieHre NH)KeHepHOro aHa/Ii3a B3pbIBaTe/iel 1 B3phIBaTe/IbHbIX yCTPOMCTB;

WCIIO/Ib30BaHUE UMC/IEHHBIX METOZ0B IIPU MOJe/IMPOBaHUH 3ajad MeXaHUKH CIIJIOIIHBIX CPef.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa YAC/IEHHBIE METO/1bI MOJE/TMPOBAHUSA ITPOLECCOB sBnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpassieHuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CogepkaHve IUCLUIUIMHBI ABISeTCs jJorudeckuM rnpogosskenreM auciviuiid: TEOPETUUYECKASA
MEXAHUWKA, COITPOTUB/IEHUE MATEPUAJIOB, MATEPUAJIOBEJEHUE N1 TEXHOJ/IOI'NU
KOHCTPYKIIMOHHbBIX MATEPUAJIOB, TEOPUAA MEXAHW3MOB N MAIIINH, OCHOBBI
YITIPAB/IEHUAA CPEJCTBAMMUM ITIOPAJKEHUSA, TEOPUSA B3PBIBA, BOEIIPUITACBHI, AHAJIN3
KOHCTPYKIIUI B3PBIBATEJIE, TEOPETUYECKUE OCHOBbI B3PBIBATEJIE,
MATEMATUYECKHWE METOJAbI B MEXAHWUWKE, PAJJMO®U3UKA, DPU3UKA, BBICIIAA
MATEMATUKA, OCHOBBI CUCTEMHOI'O AHAJIN3A, THXKEHEPHASI 1 KOMIIBIOTEPHASL
TPAOMKA, TEOPUS BEPOATHOCTEM WM MATEMATHUYECKASI CTATUCTHKA,
NMHOOPMAIIMOHHBIE TEXHO/IOTMKX W IIPOTPAMMUWPOBAHUWE, BBEJAEHUE B
CIIEIIMAJIBHOCTD.

Copep>kaHue [WCLUIUIUHBL SIBsieTCsl 0CHOBOM A ocBoeHus1 gucuuiuiiH: IPOEKTUPOBAHUE N
MO/JIEJTMPOBAHUE J/IEKTPOMEXAHUYECKHNX B3PBIBATEJIEM, ITPOEKTUPOBAHUE W
MO/JAE/INPOBAHUE OJIEKTPOHHBIX  B3PBIBATEJIENM, JUATHOCTUKA CHCTEM
YIIPAB/IEHUSA, UHXEHEPHOE IIPOTOTUIIMPOBAHUWE WM IIU®POBLIE TEXHOJ/IOTUN
ITPON3BO/ICTBA, CEHCOPHBIE CHUCTEMBI B3PBIBATEJIEN],
MUKPOJJIEKTPOMEXAHUYECKHUE CHUCTEMbBI B3PBIBATEJ/IEV, BBIYMC/INTE/ILHBIE
MAIIVHBI, CHACTEMBI 1 CETU, METO/IbI UCIIBITAHVI B3PBIBATEJIEN, CITY THUKOBBIE
HABUTAIITMOHHBIE CUCTEMBI, 3OPEKTUBHOCTH 1 HAJEXHOCTD.

[MpenBapuTebHbLIE KOMITETEHI[H, COPMHUPOBAaHHBIE Y 00yUarOILerocs /10 Hauasa U3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH MOHUMATB Lie/I1 U 3a[jaui HHKeHepHOH /1esiTe/TbHOCTH B COBPEMEHHOM HayKe U
TIPOU3BO/CTBE

¢ OIIK-10 — CriocobeH MpUMeHsATh METO/[bl MaTEMaTHUeCKOTO aHa/TN3a, MOZIe/TMPOBAHKUS U CUCTEMHOTO
MPOEKTUPOBAHMUSI, TEOPETUYECKOTO U SKCIIepUMEHTaIbHOI0 UCC/Ie[0BaHUs [J1s1 pellleHHs] MHKeHepPHBIX
3a/lau MPOeKTUPOBAaHMUSI, IPOU3BOJCTBA U UCIIBLITAHUS OPY>KUSI U CUCTEM BOODPY>KEHUS

e OIIK-11 — CrniocoGeH 0OpUeHTUPOBATHLCS B TIPOOJIEMHBIX CUTYaLUsIX U PeLlaTh CI0)KHbIe BOIIPOCHI
MIPOEKTHUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[iy OOETIPUIAcoB U B3phiBaTesiell pa3iuuyHoro
TUTIA ¥ Ha3HaYeHHsl

¢ OIIK-13 — CnocobeH MpoBOJUTh TEXHUKO-9KOHOMHUECKYHO OLIEHKY MEepOTIPUSITUN M TeXHUUE CKHX
peIleHUH TTPOeKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUM U SKCTUTyaTal[ii OOENpHIacoB U B3pbIBaTesiel
Pa3/IMUHOr0 TUIA U Ha3HaueHusl

¢ OIIK-16 — CriocobeH pa3pabaTbiBaTh HOPMaTUBHO-TEXHHUUECKYIO JOKYMEHTAIIUIO U TeXHUUECKH
rpamMoOTHO O)OPMIJISITh U TIPEJCTABSATEL Pe3y/IbTaThl HayuyHO-UCC/Iel0BaTeTbCKUX Pa0OT, CBSI3aHHBIX C
GoernpuriacamMy ¥ B3pbIBaTeJISIMHA PA3/TUUHOTO THIA ¥ Ha3HAUEHUST

¢ OIIK-2 — CriocobeH caMOCTOSTE/IbHO TTPUMEHSITh PUOOpeTEHHbIE MaTeMaTHUeCKUe,
eCTeCTBeHHOHAyYHbIe, COLIMabHO-3KOHOMUYeCKre 1 podeCCrOHabHBIE 3HAHUS /1S PellleHus
WH)XeHepHbBIX 3a7au

¢ OIIK-3 — CniocobeH MOHMMATh CYLTHOCTh U 3HaueHHe WH()OPMALMH B Pa3BUTHA COBPEMEHHOTO
WH(OPMaLMOHHOTO 00111eCTBa, 0CO3HABATh OMACHOCTD U YTPO3bl, BO3HUKAOIIME B MPOLiecce 3TOro
pasButusi, coOMI0AAaTh OCHOBHLIE TPeOOBaHMUS MHPOPMAIIMOHHOW 6€30MacHOCTH, B TOM YHC/Ie 3alluThI
roCyZapCTBeHHOM TalHbI

¢ OIIK-6 — CriocobeH HCIO0/Ib30BaTh B MH)KEHEPHOH 1eATeIbHOCTA METO/IbI, CLIOCOOBI 1 Cpe/iCTBa
MOTyY€eHHMsI, XpaHEeHHs1, epepaboTKu UH(OPMAIIUK C UCTI0Tb30BaHUEM COBPEMEHHBIX MH(MOPMAITMOHHBIX
TeXHOJI0TUM

¢ OIIK-7 — CrniocobeH aHaM3UPOBAaTh TeKyllee COCTOSIHHE 1 TeHAEHIUM Pa3BUTHsI OPY>KHUSI U CUCTEM
BOODY>KEHUsI

¢ OIIK-8 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0Thl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN 1
WCTIOTb30BaTh WX JJIs PellieHus 3a/iad rpodeCcCHOHAIbHOM JesTeTbHOCTH

¢ TTK-94 — criocobeH K yTipaBieHUI0 HHPOPMaLVel U JaHHBIMH, TTOWCKY UCTOYHUKOB MHGOPMAIVY 1
JIAaHHBIX, BOCIIPUSTUIO, aHAJTM3Y, 3alIOMUHAHUIO U Tiepeiaue WHGOPMAIIUH C UCTIONb30BaHUEM I[U(PPOBBIX
CpeZCTB, a TaKXKe C TIOMOILIbIO aITOPUTMOB TpY paboTe C TOMyYeHHbIMU U3 Pa3/IMUHBIX UCTOYHHUKOB
JIaHHBIMM C 1]eJ1bI0 3QeKTUBHOTO UCTI0Ib30BaHUs M0yUeHHOM NHGOpMaLH /IS pellleHus 3a/1ad

¢ TICK-13 — CriocobeH OpyUeHTHPOBATLCSI B MHOT000pasyy JUHAMUUECKHX BO3/IEHCTBUM Ha pa3/MuHbIe
B3phIBaTe/M Ha BCeX 3Tarax Ux (QyHKIIMOHUPOBAHUS U SKCTUTyaTaluu
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ITCK-14 — CriocobeH MpoeKTUPOBaTh U KOHCTPYUPOBATh B3PLIBATE/N PA3/TUUHOTO HAa3HAYEHHUS

TICK-15 — CniocobeH [[eMOHCTPUPOBATh 3HAHUS MIPUHIIUATIOB JeHCTBYS B3pbIBaTe/ el U UX
(YHKLIMOHUPOBaHUSs

IICK-16 — CriocobeH NMpyMeHSITb OCHOBHBIE METOZBI PacueTa CUCTEM TpefoXpaHeHusi B3phiBaTesneit
IICK-18 — CniocobeH 1eMOHCTPUPOBAaTh 3HaHUS CIIOCOO0B nepefaur HHGOPMaL[MU Ha B3PbIBaTe U B
nporjecce Ux 60eBOro NpUMeHeHHsI

YK-1 — CriocobeH oCyIecTBIAThL KPUTHUYEeCKHH aHanu3 TPoO/IeMHBIX CUTYalldi Ha OCHOBE CUCTEMHOTO
TI0/[X0/1a, BBIPabaThIBaTh CTPATETHIO JeHCTBHMA

YK-6 — CriocobeH onpeie/iATh ¥ peaji30BbIBaTh TPUOPUTETH COOCTBEHHOH JesITeIbHOCTH U CITOCOOBI
ee COBEepILIEHCTBOBAHUS Ha OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHUe BCel KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHUecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-10
OIIK-12

Paspen 1. Beegenue. 1.1 Llenm, npegmer 1 3a5aun Kypca. 1.2 O61iue cBeZieHHst 0
MO/eIMPOBaHUHU TeXHUUeCKUX cucTeM. OCHOBBI I/IAaHUPOBAHMS BEIYMCIUTEILHOIO
skcriepumenTa. 1.3 KoHCTpyKTOpPCKUii aHa/MM3 ¥ UnC/IeHHOe MogieniupoBaHue. Porb
KOHCTPYKTOPCKOT'O aHa/i13a TNpy MPOeKTUPOBaHWU B3pbIBaTe/ieil U B3pbIBaTe/IbHBIX
ycTpoictB. 1.4 Tlepeuens 1 Knaccudukalus pacueTHo-aHaauTHUeckux CAE-
cucreM. OcHoBHbIe 3Tarbl peieHyst 3agau B CAE-cucremax. CAE-cuctema Ansys.
Kparkue cefieHust o napameTpuyeckoMm si3eike APDL.

18

10

Pa3paen 2. Unc/ieHHbIe MeTOABI aHaIu3a. 2.1 [10rpenHoCTH BEIYHUCTEeHHH. 2.2
UuicsieHHBIe METO/IbI pellleH|sl HelTMHeHHbIX ypaBHeHUit. 2.3 CucTeMbl IMHEHHbIX
anreGpanyeckux ypaBHeHHi. 2.4 CUCTeMbl HeIMHeHHBIX YpaBHeHUH. 2.5 CucTeMbl
ypaBHeHH#1 crieljaabHOro Buja. 2.6 CUCTeMbl OfHOPOJHBIX TMHEHHBIX ypPaBHEHHUH.
2.7 CobcTBeHHBIe 3HaUeHHsl ¥ cOBCTBeHHbIe BeKTOpbl MatpuL. 2.8 TIpubnikeHue
dyskupii. 2.9 YncneHHoe vHTerpruposanue. 2.10 Ync/ieHHbIe MeTO/Ibl peleHns
nuddepeHIaTbHBIX ypaBHeHHH. 2.11 MeTozpl MPUOIMKEHHOTO PellleHHst KpaeBbIX
3a71a4 77151 0OBIKHOBEHHBIX AnbepeHIanbHbIX ypaBHEHHI.

21

13

25 25

Paspen 3. MeTo/ KOHeYHBIX 3/IeMeHTOB B MexXaHHKe CIUIOIIHBIX cpeA. 3.1 3ajaun
MeXaHHKH CIUIOLIHbIX CPeZ, XapaKTepHbIe [/1s1 B3pbIBaTesieil 1 B3pbIBaTe/TbHBIX
ycTpoiicTB. 3.2 OCHOBHBIE TeOPETUYECKHe TT0I0XKEeHHsI MEXaHUKH fle()OpMUpyeMOro
TBepZoro Tena. 3.3 Merto/; KOHeuHbIX 31eMeHToB (MKD) B MexaHuke
nedopMupyeMoro TBep/loro Tesa. PellieHne cucTeM paBHOBeCHS! CTaTUYECKOTO
pacueTa. Pelienne cucteM paBHOBeCHs /I JMHAMUYECKHX 3ajau. 3.4
BapwuanonHast popmynipoBka MK3. Metoz Purtiia. PerueHne 3ajjaun MeTofoM
Purtia. 3.5 Metog, By6HoBa-T'anepkiHa (MeToz, B3BelleHHbIX HeBsi30K). PeleHue
3aziaun MetogoM By6Hoa-T'anepkuna. 3.6 [loctonncrea u Hegocratku MKO.
TorpernHoctr MK3. Oumbku MKD. 3.7 Peanusauus MK3 B CAE-cucremax.
TToaxozbl K pellieHHIo CBA3aHHBIX MeXAUCLIMIIMHAPHBIX 3aziay. 3.8 OnucaHue
KOHTAKTHbIX B3auMogeiicTuid B CAE-cucreMax. 3.9 JIMHeHHBIH KOHCTPYKTOPCKUIA
ananu3. 3.10 HesvHeliHbIl KOHCTPYKTOPCKMi aHanu3. 3.11 CralyioHapHbIH U
HeCTalMoHAPHbIA TeTIoBoH aHamm3. 3.12 MoganeHbli aHamm3. 3.13 'apMoHUYe cKuit
aHa/m3.

37

19

13

18

25 25

Paszpen 4. Moae/IMpoBaHHe HeTMHEHbIX OBICTPONPOTEKAOIHX MPOLeccoB. 4.1
OCHOBBI JMHaMUKH CIUIOIIHBIX cpefl. TUIoTe3bl JUHAMUKHU CI/IOIIHBIX CPe/.
Meroppbl onvcanus. OcobeHHocTH peamm3satun B CAE-cucremax. 4.2 YucieHHoe
MO/Ie/IMPOBAHNE He/TMHeHHBIX ObICTPONPOTEKAIOIUX MPOLIeCCOB XapaKTePHBIX /ISt
B3peIBaTesieii 1 BY. OcHOBHBIe TeopeTHUeCKHe MOJI0XKeHHs [Is peau3aliiy 3a/au
SIBHOW /IJMHaMHUKH B pacyeTHO-aHanutH4Yeckux CAE-cucremax. 4.3 YCTOHYMBOCTh
petuenusi. Kpurepuii Kypanra-®puzpuxca-Jlesu. 4.4 Marematiueckoe onicaHue
KpPHBBIX TEKyUeCTH IUIaCTHUeCKUX MaTepUasoB B LIMPOKOM /JarasoHe AedopMariuid,
cKopocTeit fedopmaruii U Temneparyp. 4.5 OcHOBHbIe QU3HUECKHe U
(heHOMeHO/IOrMYecK1e MO/e/I MPOYHOCTH MaTepuanoB. OCHOBHbIE KPUTEPUH
paspylieHus: MaTepyuasoB. 4.6 YpaBHeHHUs COCTOSIHUSI MaTepuaoB. 4.7 MeTob!
UCIBITAaHUs MaTepuanoB. McmbitarensHoe obopygoBanue. 4.8 MeTogonorus
nzieHTUdUKaLK Mofiesield IPOYHOCTH, MOZiesleld pa3pylleH!s U ypaBHeHUH
COCTOSIHMSI MaTepraroB.

32

16

10

16

25 25

Bcero 3a 8 cemecTp

108

51

34

17

57

100 100

Bcero o gucnummHe

108

51

34

17

57

100 100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u
HavMeHOBaHue
paspgena
AUCLHITHHBI

Tema NPAKTHYECKOro 3aHATUA

Oo0neMm,

aya.
4yacos

Paszpen 1. Beegenue.

OcHoBHblIe 351emeHTHI yripaBieHusi B CAE ANSYS. I'padpuueckuii
untepdetic ANSYS Workbench. Pa6ora c datinamu Mmozenm.
ITperpouieccopHasi 1 mocTrpoLieccopHasi obpaborka. CoszaHue
reomeTpuu 1 uMmopt u3z CAD-cucrem. I'papriueckuit uaTepderic
MOZY/s Cco3xaHus U pefakrrupoBanus reometpur ANSY'S Design
Explorer. Pazpa6otka 2D u 3D reomerpuu. Pabota ¢
reomMeTpuueCKUMH IPUMUTHBaMHU.

V3yuyenue mopyns Ansys Static Structural.

MeTO/ibl aHa/Ik3a.

ITpakTrueckoe 3aganue Ne 1. PertieHue 3aaun U3ruda raacTHHbBL B

Paspen 2. Uncnennsie (CAE ANSYS B KBa3uCTaTH4eCKOM TOCTaHOBKe. AHA/IN3

d/IeKBATHOCTH MOJEJ/IN.

N3yuenne moaynst Ansys Transient Structural.

7
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5 |Pasgen 3. Metog, IMpakTrueckoe 3azianue Ne3. AHa/M3 MPOYHOCTH Pe3bOOBOrO 1
KOHEUHbIX 3/IeMeHTOB |coeauHeHust Kopnyca AUYC B AuHamMuueCcKOi OCTaHOBKe 3a/jauu B
B MeXaHUKe HesiBHOM (hopmynrpoBke MKD.
CIVIOIIHBIX CPef. ITpakTnueckoe 3aganue No2. AHaIu3 IIpejoXpaHUTes YLapHOIo
6 MexaHu3ma AMYC B KBa3UCTaTMUeCKOM NTOCTaHOBKe. AHaIU3 7
TpefoXpaHuTens yaapHoro MexanusMa ANYC B AuHaMuueCcKon
TIOCTaHOBKeE B HesIBHOU (hopMynrpoBke MKO.
IMpakTrueckoe 3azanue Nod. AHaIM3 MPOUHOCTH 3JIEKTPOHHOTO B/10Ka
7 AWNYC npu 3afjaHHbIX BO3[eHCTBUSAX B CTAaTUUECKON U AUHAMUYeCKOU 1
TOCTaHOBKe 3a/lauk B HesiBHOU (popmysiipoBke MKO.
8 N3zyuenne mopyneit Ansys Steady-State Thermal, Ansys Transient 1
Thermal.
9 W3yuenue mopyns Ansys Random Vibration, Ansys Harmonic 1
Response, Ansys Modal.
10 N3zyuenne mogyns Ansys Autodyn. 1
11 N3yuenne moayneit Ansys Explicit Dynamics, Ansys LS-DYNA 1
Pazpnen 4. [MpakTuueckoe 3aganue No5. AHaIU3 MPOUHOCTH JleTajiel U y3/10B
12 |MogenupoBaHue AWNYC B fuHaMH4eCKOM TTOCTaHOBKe 3a/lauu B ssBHOU (hOPMY/TMPOBKe 2
HeJIMHeNHBIX MKD.
GBICTPONPOTEKAIIMX [TpakTiyeckoe 3agaHue Ne6. Onpe/ie/ieH e CpeiHeMacCoBbIX
13 TPOLECCOB. neperpysok, ,qef/'ICTBXIOLquX Ha I/IHepL[I/I(zHHHﬁ 3ambikatenns AYC B )
TripoLjecce B3auMO/IefiCTBUS C TIperpasioi 1o, 3alaHHbIMU YIIaMy
BCcTpeur. PacueT MHEPLIMOHHOTO 3aMbIKATeIs.
Bcero 3a 8 cemectp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
Homep n
Ne HaVMeHOBaHHe OoneMm,
Cojep>xaHue yueOHOro 3ajaHus
n/n pasgena 4acoB
JAUCLMILTHHBI
1 W3yuenue unrepdeiica ANSYS Workbench. 2
N3zyuenne untepdeiica ANSYS Design Explorer. 2
3HaKOMCTBO C TIepeioBOi HayuHO-TeXHUUeCKOU JOKyMeHTalluex,
3 JIUTEePaTypOy U CTaTbsSIMH, TIOCBSIIIIEHHBIMU UHCTIEHHOMY ’
Pazzen 1. Beeienue. |mozenMpoBaHmio, MareMaTiueckomy MozenipoBanuio u CAE-
cucTeMam.
Bri6op 1 coracoBaHue TeM KypcoBbIx paboT. OdopmMieHue 3aaHui
4 Ha KypCoBbIe paboThl. BeimoHeHue pabot 1o stamy Ne 1 KypcoBoit 4
paboThL.
5 N3yuenne untepdeiica ANSYS Static Structural. 2
6 [HomartiHee 3asanue Ne 1. OdopmiieHre oTueTa Mo NMpakTHYeCcKoMy ’
3aziaHuro Ne 1.
7 W3yueHue ynC/eHHBIX METOJ0B pelleHus cucTeM AnddepeHLManbHbIX 3
Paszen 2. UucneHHsle \ypapuenuit 8 CAE-cuctemax.
METO/IbI aHa/Iu3a. BeirosiHenue pabor 1o stary Ne 2 KypcoBoii paboTel. O3HaKOMIIEHHEe
C TeXHUYECKOH JIMTepaTypoll ¥ UHTEePHET-UCTOUHMKaMH B paMKax TeM
8 KypCoBbIX paboT. M3yuenre HopMatuBHOM uTeparypbl (I'OCTEI, 6
OCT#1, HOpMasH, TeXHHYeCcKue YC/IOBUS) B paMKaxX TeM KYPCOBBIX
paborT.
9 Paspen 3. Metog, [HomartiHee 3asanue Ne 2. OdopmiieHre oTueTa Mo MpakKTHYeCKOMY 7
KOHEUHBIX 37IeMeHTOB |3aHATHIO Ne 2.
10 [B MeXaHMKe N3yuenue momynst ANSYS Transient Structural. 1
1 CIVIOLIHBIX CPEA. Wsyuenue moxyneit Ansys Random Vibration, Ansys Harmonic 5
Response, Ansys Modal.
1 HomarHee 3aganve Ne 3. OdopmiieHHe oTueTa o MpaKTHIeCKOMY 2
3aHATHIO Ne 3.
13 BrinonHenue pabort 1o stany Ne 3 KypcoBoi paboTel. M3yueHue 4
HopmaruHoM ureparypsl (TOCTe1, OCTrI, HOpMaU, TEXHUUECKHE
YCJIOBUS) B paMKaxX TéM KypCOBBIX pabor.
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14 N3zyuenue moayneit Ansys Steady-State Thermal, Ansys Transient ’
Thermal.
15 [HomariiHee 3amanue Ne 4. OdopmiieHre oTyeTa 10 MpaKTUue CKOMY 2
3aHATHIO Ne 4.
16 Perienuie 3a/jau MeTofiaMu Putija v BybHoBa-T'asiepkuHa c 3
coCTaB/ieHHeM TporpaMm B cructemax Matlab/Mathcad.
17 Homarninee 3aganue Ne 5. OdopmieHre oTUeTa Mo IpakTU4eCKOMY 7
3aHATHIO Ne 5.
18 HomartHee 3aganve Ne 6. OdopmiieHre oTueTa 1o MpaKTHdeCKOMY 9
Pazzen 4. 3aHaThIo No 6.
19 |MopgenupoBanue N3yuenne untepdeiica ANSYS Autodyn. 3
20 HeJIMHEeNHbIX N3yuenue untepdeiica ANSYS Explicit Dynamics, ANSYS LS- 3
ObIcTpornpoTeKarmux| DY NA
71 TPOLeCCOB. W3yueHue UTEpPaTypbI, MOCBAIEHHON HOBBIM MOJIEJISIM OITMCAHUS 9
TOBeZIeHHs] MaTeprasioB MPY BEICOKOCKOPOCTHOM Jie(hOpMHUPOBAHHUH.
Y, BrimosiHeHue pabot 1o 3tanam Ne 3 u Ne 4 KypcoBoii paboThl. 4
OdopmiieHre KypcoBoi paboThbl, MOATOTOBKA K 3aLjuTe.
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAII/IMHBI
CEMECTP HEJEJI1 CEMECTPA
1/12|3| 4 |5| 6 |7| 8 9 (1011|1213 |14 /15|16 17
8 O3 |[Ap| | 43| Komn | AP A3|43 43| KP| 4P Bonp.dud.3au, aud. 3au.

‘YcioBHbIe 0003HAUCHUS:

TP — nuarHocThyeckasi pabora;
[3 — nomaHee 3asjaHue;

KP — kypcoBast pabota;
Komnn — konnoksuyw;

Borip.Jud.3au — Bonpock K guddepeHIIMpOBaHHOMY 3aueTy;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:
JIMarHoCTUYeCKasi pabora;
JloMalliHee 3a/laHue;
KypcoBast pabora;
KOJI/IOKBUYM;

BOTIPOCHI K v depeHI[PDOBAaHHOMY 3aueTy.

IIpomexxyTouHas arrecTanusi IIPOBOJUTCS B (hopMax:
muddepeHIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. B. CenuBadoB. . OCHOBBI MEXaHUKH CILIOMIHBIX cpef. M.: V3a-so MI'TY um. H. 3.
Baymana, 2004, 351. pec.

2. A. B. babkun, B. U. Konmakog, B. H. OxutuH. . Ynuc/ieHHbIe METOZBI B 3a/1auaX (QU3UKU
OBICTPOIPOTEKAOIMX TpoLieccoB. M.: M3a-8o MI'TY um. H. 3. Baymana, 2006, 351. pec.

3. B. B. CenuBanoB. IIpuknaziHasi MexaHUKa CI/IOLIHbIX cpef. T. 2 MexaHrKa pa3pylieHusi
nedopmupyemoro Tesa. M.BI'TY "BOEHMEX" um. 1. @. ¥YcruHoBa, 1999, a51. pec.

4. B. 1. Ko3noB. . Oco6eHHOCTH KOHCTPYKLMIA B3pbIBaTe/IbHBIX YCTPOWCTB K OoernpuIiacam CTBOJIBHOU
apTUW/UIepUU U pakeTHbIM cHapsigaM. M.: N3a-so MI'TY um. H. 3. Baymana, 2012, s51. pec.

5. B. M. Bepx0Outikuii. . OCHOBBI UMC/IEHHBIX MeTO/[0B. M.: Bricui. mik., 2002, 3/1. pec.

6. . B. KpuBopyuko, B. A. 3anora. . MofienMpoBaHue NpoLIeCCOB pe3aHusi METO/I0M KOHEUHBIX 3/1eMEHTOB;
MeTo/l0/IoTHYecKue 0CHOBBI. CyMbl: YHUBepcHTeTCKasi KHura, 2012, 3. pec.

7. K.-FO. bare, 3. JI. BusicoH. . UucieHHbIe MeTOAbI aHa/Ih3a ¥ MeTOZ, KOHEUHbBIX 371IeMeHTOB. M.:
Crponuspat, 1982, an. pec.

8. H. H. ®énopoea, C. A. Banbsrep, M. H. Tanuios. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Jedopmaryist u paspyliieHre MaTepHasioB;

2. lndopMaLioHHO-M3MepHUTe/bHbIE U YTIPAB/ISIOLIe CUCTEMBI;
3. MerannoBefieHue U TepMUUeckast 06paboTka MeTasos.;

4. MopenvpoBaHue U aHa/lru3 UHPOPMAaLMOHHBIX CHCTEM.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru — ®yniamenrtansHas 6nbmuoteka BI'TY «BOEHMEX» um. I.®. YcTUHOBS;

2. http://e.Janbook.com — 3BC JlaHs;

3. http://www.tnt-ebook.ru — TNT-EBOOK - DnekTpoHHO-0UbMMOTeYHast CHCTeMa;

4. http://ibooks.ru — 3BC Alibykc.py - 310 O0/b1110# BLIOOp aKTyanbHOMN JIUTepaTyphI AJIs Baliei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

5. http://urait.ru — O6pa3oBarenbHas rathopma «FOpaitT». [11s1 By30B U CCY30B..

CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;

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

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.

5.5. ITporpamMmmHOe obecrieueHue:

1. DjVuReader;

2. Google Chrome;
3. Matlab 2015a SP1;
4. 7-Zip;
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5. SolidWorks 2015 R5;

6. KOMITIAC-3D V17;

7. Microsoft Office;

8. Ansys Multiphysics 2019 Teaching Advanced.

5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. IuTepaKkTHBHas JOCKa;

. DjVuReader;

. Google Chrome;

. Matlab 2015a SP1;

. 7-Zip;

. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. Microsoft Office;

. Ansys Multiphysics 2019 Teaching Advanced.

S OO UThA WN -

—_

6.3. IIpouee:

1. pabouee MecCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IeHTOB, OCHAIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ji71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
UYHNCJ/IEHHBIE METO/bI MOAE/IMPOBAHUSA ITPOLIECCOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuimaa YACJIEHHBIE METO/bI MOJE/IMPOBAHUSA IIPOIIECCOB saBnsercs
JUCHIUIIMHOK 00si3aTe/IbHOM uYacTH ©0/i0ka 1 mnporpaMMbl TMOATOTOBKM 0 HarpasieHuto 17.05.01
Boenpunacsi u e3pbigamenu. JucuyrnivHa peanusyercs Ha dakynsreTe E OpyKue W CUCTeMbI BOODY>KEHUSI
BI'TY "BOEHMEX" um. [J.®. Ycrunoea kadenpoii E6 ABTOHOMHBIE MH®OPMAIIMOHHBIE U
YITPABJIAROLINE CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OITIK-10 crocoOHOCTE MPUMEHSITh METOAbI MaTeMaTHUeCKOro aHaau3a, MOAeIMpPOBAaHUSI M CUCTEMHOIO
MPOEKTUPOBAHUSI, TEOPETUUECKOTO M SKCIIepUMEHTAbHOI0 KUCC/AeI0BaHUs [i/Isl pellleHrs UH)KeHePHBIX 3ajau
MPOEKTUPOBaHKs, TPOU3BOACTBA U UCIIBITAHUS OPY>KUSI MU CUCTEM BOOPY>KEHMUS;
OIIK-12 cnoco6HOCTL KAaueCTBEHHO W KOJIMYECTBEHHO OLIEHWBaTh  pe3y/bTaThl, MaTeMaTU4eCKd
(hopMysTMpOBaTL TOCTAHOBKY 3aflauMl U pe3y/bTaThl ee pelleHus TPUMEeHUTe/IbHO K TIPOeKTHPOBAHUIO,
MTPOU3BO/ICTBY, UCITBITAHUSM W IKCITTyaTalii 00enpuacoB 1 B3pbIBaTe/iel pa3/IMyHOro TUTIA M Ha3HAueHusl.

Copep>xaHue TUCLUTIIMHBI 0XBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C YHMCEHHBIMU METOZaMU MOZe/IMpOBaHus
TpOLIeCCOB, MaTeMaTHYeCKUM MO/ie/TMPOBaHUeM, UMC/IeHHBIM MOZe/IipOBaHreM, KOHCTPYKTOPCKUM aHa/Ii30M
JleTasielt ¥ y3710B B3pbIBaTesieil U B3pbIBaTebHbIX yCTpoiicTB, CAE-cucTeMaMy HH)XXeHePHOTO aHa/ln3a.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e JiOMalllHee 3a/JjaHue;
e KypcoBas pabora;
*  KOJ/UIOKBUYM;
e BOMPOCHI K ArddepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHS (17 4.), camocTosiTeslbHas pabota
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
UYHNCJ/IEHHBIE METO/bI MOAE/IMPOBAHUSA ITPOLIECCOB

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.

HaumeHoBaHue padoThI Pexomenjyemas 1uTeparypa prm:{?éKOCTb’
Paspen 1. Beepenue.
Wsyuenue nHTepdeiica ANSYS Workbench. B. . Ko3nos. . OcobenHocTy 2
- : KOHCTDPYKLMI B3pbIBaTe/IbHBIX
N3yuenne untepdeiica ANSYS Design Explorer. YCTPOICTB K 60empunacam CTBOIbHOM 2
apTWI/IepPUU U PAKeTHBIM CHapsiiaM:
3HAKOMCTBO C IepejoBO} HayuHO-TeXHIUeCKOH M.: Msp-Bo MI'TY nm. H. 3. baymana,
JIOKyMeHTaLMel, TMTepaTypoii U CTaTbsMH, 2012 (Paspener 1-5)
TMOCBSILL{eHHBIMU YMC/IEHHOMY MOZe/TMPOBaHHUIO, A. B. Babxum, B. 1. Konmakos, B. H. 2
MaTeMaTh4yeckomy mopenrpoBanuto U1 CAE- OxuThH. . QuC/eHHble MeTo/b! B
CHCTEMAM. 3afiauax (U3UKH OBICTPOTIPOTEKAROIINX
npoueccos: M.: N3g-s0 MI'TY um. H.
3. baymana, 2006 (I'naBa 5)
BrI60p U coracoBaHue TeM KyPCOBBIX Pa0oT. H. H. ®énopoga, C. A. Basnbrep, M. H.
OdopmiieHre 3afiaHnil Ha KYPCOBbIe paboThI. Harunios. . OcHoBeI paboTh B ANSYS 4
BbirionHeHue pa6or 1o stary Ne 1 KypcoBoii paGorsr. | 17 M- IMK Hpe3c)c, 2017 (I'naser 1-
Wroro o pasgeny 1 10
Pa3pen 2. UncneHHbIe MeTO/ibI aHAIM3A.
W3syuenue nntepdeiica ANSY'S Static Structural. K.-1O. Bare, 3. JI. Busicom. . 2
UucneHHbIe METO/IbI aHAIK3a U METO/,
HowmartiHee 3azanvie Ne 1. OdopmieHue oTueTa 1o KOHEUHBIX 3/1eMeHTOB: M.:
Crpoit 1982 (Inasb! 7-11) 2
NpakTuJeckomy 3azaHuio Ne 1. TPOHUU3AT, JIaBbl
H. H. ®épopoga, C. A. Bansrep, M. H.
W3yueHne unC/IeHHBIX METOJOB peLleHUs CUCTEM 'Hal_{H”(fB' . Ocrob! paorbi B ANSYS 3
nuddepentanbHbX ypaBHeHn B CAE-crcTeMax. 17: M.: AMK HPZC)C’ 2017 (I'nasbi 2-
B. M. Bepx6urkuii. . OCHOBBI
. . YMCIeHHBIX MeTOoZ0B: M.: Bricw. k.,
BeIrosiHeHHe paboT 1o 3TanyUN_ 2 KypCOBO#i paboThI. 2002 (Tnagb1 1-5, 7, 14-19)
O3HakomJIeHHe C TeXHUUeCKOW JINTepaTypou u
B. 1. Ko3nog. . OcobeHHOCTH
MHTEePHEeT-UCTOUHUKAMU B PAMKAax TeéM KYPCOBBIX o
N KOHCTDPYKLMM B3pbIBaTe/IbHBIX 6
pabot. VI3yueHne HOPMaTHBHOM JIUTEPATYPHI CTDONCTE K 60eMPHIACAM CTROIEHOMN
(I'OCTe1, OCTbI, HOpMaH, TEXHUUECKHE YCI0BHS) B yerp P .
PaMKaX TeM KypCoBbIX paGoT apTWI/IepPUU U PAaKeTHBIM CHapsiiaM:
) M.: N3p-80 MI'TY um. H. 3. baymana,
2012 (Pazgensi 1-5)
Wroro no pasgeny 2 13
Pa3pen 3. MeTo KOHeUHBIX 3/IeMeHTOB B MeXaHUKe CIUIOIIHBIX Cpef,.
HowmartrHee 3aganvie Ne 2. OdopmieHue oTueTa o B. Y. Ko3nog. . OcobeHHocTH 2
MpaKTH4YecKoMy 3aHsaTHio Ne 2. KOHCTDPYKLMI B3pbIBaTe/IbHBIX
N3yuenne mogyns ANSYS Transient Structural. YCTPOHCTB K Goenpunacam CTBO/IbHOH 1
U3yuenne mogyneii Ansys Random Vibration, Ansys | 4PTW/UIEPHH 1 pakETHBIM CHAPAAAM: 2
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Harmonic Response, Ansys Modal.

HowmartrHee 3aganvie Ne 3. OdopmieHue oTueTa 1o

M.: N3p-80 MI'TY nm. H. D. baymaHna,
2012 (Pa3gensi 1-5)

TIpaKTHYeCKOMy 3aHATHIO Ne 3. H. H. ®énopoga, C. A. Banerep, M. H. 2
BhiroHeH1e pa6or o stary Ne 3 KypcoBoii pa6otsi, | H\AHAOB. . OCHOBbI paboTsl B ANSYS
M3yuenute HopMaTuBHoii uTepatyphl (IOCThI, 17: M.: IMK Tlpecc, 2017 (I'nasa 4) 4
OCThb1, HOpMa/H, TeXHUUeCKHe YC/IOBHS) B PaMKax B. B. CenmBaros. I1puknajHas
TeM KypCOBbIX paboT. MeXElMHI/IKa crIoHbIX cpeg. T. 2
= eXaHWKa pa3pyIleHust
Ki};;?g;ﬁ?grﬁn;ﬁﬁ;z}{s Steady-State Thermal, nedopmupyemoro Tena: M.BI'TY 2
. "BOEHMEX" um. . ®. YcTuHOBa,
[HomariuHee 3asanue Ne 4. OcdopmieHue oTueTa 1o 1999 (Tnassr 1-2) 7
TpaKTUUYeCKOMY 3aHATUIO Ne 4. K.-FO. Bare, 3. JI. BU/ICOH. .
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YUCJIEHHBIE METO/bI MOJE/IMNPOBAHNS ITPOLJECCOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

e JOMalllHee 3aJjaHueE;

*  KOJUIOKBUYM;

e KypcoBas pabora;

e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e uddepeHPOBAHHBIN 3a4eT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JlomaiHee 3a/janue

[TepeueHb TeM [JOMalIHUX 3a/JaHUN:
- perieHue 3a7aum u3rnba riactuabl B CAE ANSY'S B KBa3ucTaTHueckod MoCTaHOBKe. AHa/IN3 aZieKBaTHOCTH
Mozieny;
- aHa/TK3 TIpeIoXpPaHUTeIs yaapHoro MexaHrn3Ma ANYC B KBa3uCTaTHUUeCKOM MOCTaHOBKe. AHa/ln3
Tpe/ioXpaHuTe/Isl yaapHoro Mexann3ma ANYC B [uHaMHUeCKol TTOCTaHOBKe B HesIBHOH opmymrpoBke MKD;
- aHa/TM3 MPOYHOCTH pe3b00BOro coenHeHus kopryca AUYC B IUHAMUYECKOH MTOCTaHOBKE 33/]auMl B HESBHOW
thopmymipoBke MK3;
- aHa/U3 TPOYHOCTHU /1eKTPOHHOTO 6/10Ka AVY C nipu 3a/laHHBIX BO3IEUCTBUSX B CTAaTUUECKOM U
JVHaMUUeCKOM MOCTaHOBKe 3a7laud B HesiBHOM (opmyarpoBke MKDO;
- aHanM3 MPOYHOCTH feTasnel v y3moB ANYC B frHamMHueCKol MOCTaHOBKe 3a/laui B SIBHOU (hOpMY/IMPOBKe
MKD3;
- orpejie/ieHe CpeJHeEMacCOBBIX Ieperpyso0kK, 1eHCTBYIOLMX Ha MHEPLIMOHHBIN 3aMblkaTesb ANYC B
TpoLiecce B3aUMOJEMCTBUS C Mperpazoy moj, 3aZlaHHbIMU yI7laMu BCTpeud. PacueT MHePLIMOHHOTO 3aMbIKaTessl.

PerieHus JOMaIlHUX 3a/JaHUNA TIPE/ICTAB/ISIOTCS B TIEUaTHOM UM PYKOTTUCHOM (opme. Kaxkzoe 3asaHue
cozepxut 1 3azauy. 3amuTa OTUYeTa MPOXOJUT B OpMe JOK/Iaa CTY[eHTa 0 BLITIOJTHEHHOM paboTe U OTBETOB
Ha BOTIPOCHI TTperojaBaresis.

O1eHKa KaueCTBa BBITIOTHEHHS JOMaIliHel paboThI OCYIIeCTB/ISIeTCS TIPerofaBaresieM 1Mo YeThIpEXOa/IbHOM
CHUCTeMe.

OreHKa CHM)KaeTCst:

- Ha 0,5 6asa pyu HEOPEXKHOM BBITIOJTHEHUH,

- Ha 0,5 6asiia Ipyu HU3KOM KauecTBe rpadrueckoro Marepraa (pacueTHbIX cxeM, IpadHKOB U TabJIuII),
- Ha 2 6Gasia mpu oImMOKax B aHATUTUUYECKUX U UUCJIEHHBIX PacyeTax.

WToroBas orjeHKa 3a ioMalliHee 3ajlaHue:

- «OT/IMYHO» - TIPK CyMMe 0asiioB ot 4,5 0 5,

- «XOpOLLIO» - TIpU cymMMe 6ansoB oT 4 10 4,5,

- «YIOBJIETBOPUTENIEHO» - TIPY CyMMe 0asisioB He MeHee 3.

ITo pe3ynbTaTam ¢/laud 0OyYaroIUMCS JOMAIITHETO 3a/IaHUs TIPerofiaBaTe/lb BhICTAB/ISAET OI[eHKY COIIaCHO
BBIIIIEYKa3aHHLIM KPUTEPUSIM, TIPH 3TOM KOHTPOJIbHOE MEPOTIPUSTHE CUUTAETCS YCIIEITHO POU/IeHHBIM B
CJlyyae TIOMyueHUst 00yUarolUMCsI OL|eHKU He HIDKe, UeM «YZOB/IeTBOPUTEIBEHO.

KonnokBuym

ITpoBoguTcs B ycTHOM dopme. Ha KO//IOKBUYM BBIHOCHTCS YaCTh MaTeprasa JudQepeHI[IpOBaHHOTO
3auéTa; OL[eHKa 3a KOJUIOKBUYM yUUTBIBAeTCsI TIPY BBICTABIEHUU OL|eHKH 110 UToram ArddepeHLPOBAaHHOTO
3auéTa.
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OTBeT OL|eHMBAETCS MPero/iaBaTesneM I0 UYeThIPEXOa/IbHON CHCTeMe; OIleHMBArOTCSl KOPPEKTHOCTh U TI0JTHOTa
OTBeTa.

O1jeHKa BBICTaB/SETCS COIVIACHO CJIeLYIOLUM KPUTEPHSM:

«OTJINYHO» - TTTyOOKOe yCBOeHVe MaTepuasa - TIo/HbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
M3/1araeMble OTBEThI IIPU BH/[0M3MeHEeHNH BOIIPOCa, PaBUIbHO 000CHOBaHHbIE pellleHHs], BlafieHue
Pa3HOCTOPOHHUMH HaBbIKaMU U [IpUeMaMu;

«XOpOLIO» - 3HAHHe TIPOrPaMMHOTO MaTepHasa - FpPaMOTHOe H37I0)KeHHe, 0e3 CyIljeCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOTIPOC, NTPaBI/IbHOE TIPUMeHeHre TeOpeTHUeCKIX 3HaHWH, BilajieHrne HeoOX0JMMBbIMA HaBbIKaMU
TIPY BBITIOJIHEHUM NTPaKTHYeCKUX 3a7iay;

«Y[,0BIIeTBOPUTE/ILHO» - YCBOEHNe OCHOBHOTO MaTepuaJia - IIpU OTBeTe [I0MyCKaloTCsl HETOUHOCTH,
He/I0CTaTOYHO MpaBu/IbHbIe (POPMYIVMPOBKY, HapyllleHe 10C/e0BaTeTbHOCTH B U3/I0)KeHWU MaTepuaiia,
3aTpy[HeHus! B BBIIIOJIHEHUU NIpaKTUYeCKUX 3aJaHui;

«HEeY/|0BIIeTBOPHUTE/IBHO» - He3HaHUe MaTepyasa, TIpY OTBeTe BO3HUKAIOT OIIMOKH, 3aTPYAHEHHUS 1Py
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.

ITo pe3ynbraram caur 00yJaroMcst KO/UTOKBAYMa TIPerofiaBaTesib BEICTAB/IsIeT OL[EHKY COTIaCHO
BBIIIIEyKa3aHHBIM KPUTEPUSIM, TIPH 3TOM KOHTPOIBHOE MePOIIPUsTHe CUMTAETCS YCIIeIIHO MPOiIeHHbIM B
C/lydae Mo/lydeHus: 00yuaroIuMCst OLEHKH He HIDKE, ueM "yIOB/IeTBOPUTE/IBHO'.

[TepeueHb BOMPOCOB, BHIHOCUMBIX Ha KOJIZIOKBUYM:

- YKMCJIEHHOE MOZIe/IMPOBaHue Kak 3JIeMeHT KOHCTPYKTOpPCKOro aHanusa ANYC;

- mogenb. Metop MogenupoBaHus. UncieHHOe MOJeTMPOBaHuUe;

- TIOTpeIIHOCTY BhluncieHuit. Knaccrdukaiiys rorperHocrei;

- TIpsIMble YHC/IEHHbIE MeTO/Ibl PellleHus] CUCTeM JIMHeMHBIX YpaBHeHUH;

- UTepaLMOHHbIe YUCIeHHbIe METO/IbI PellieHHs CUCTeM JIMHEHHBIX ypaBHEHUI;

- UMCJIeHHbIe MEeTO/Ibl PelleHUs] CUCTeM HeTMHeMHbIX ypaBHEeHUM;

- pellleHUe CUCTeM yYpaBHEHUH C JIEeHTOUHBIMU MaTpuLjaMy;

- SIBHbIE UMCJ/IEHHbIe MeTO/bI pellieHus AuddepeHLIaTbHBIX YpaBHeHUH;

- HesIBHbIE UMCJ/IEHHbIe MeTO/bI pellieHus AuddepeHIMaTbHBIX YpaBHEeHUH;

- IOrPeLIHOCTY YMCJIEHHBIX METOZ,0B MHTErPHYPOBaHUSI;

- YCTOMUHUBOCTD YMC/IEHHBIX METOJJOB MHTEeIPUPOBaHUS;

- METOJ, KOHeUHBIX 371eMeHTOB. JJoCTOMHCTBa 1 HefocTaTku Metoza. Peannsanusa B CAE-cucremax;

- OCHOBHBI€e 3Talbl pellleHus 3a/jau MeXaHUKU CIIOLIHBIX CpeJl B CTaTUUeCKON U JUHaMU4eCKOW TTOCTaHOBKe C
TIOMOIIIBI0 METO/Ia KOHEUHBIX /1eMeHTOB. [TuckpeTu3sanyst. Turel ceTouHoro pa3buenus. CUCTEMBI OTCUeTa.
Creneny cBOOOABI. THITHI KOHEUHBIX 3/IEMEHTOB;

- MeTO/Ibl CeTOuHOM uckpeTu3saiuu B CAE-cucremax;

- OTMCaHue KOHTAKTHBIX B3anMogekicTBuii B CAE-crcTemax. Kiaccubukalys KOHTaKTHBIX 3a/au. THITbI
KOHTaKTOB;

- METOZbl ONMCaHUsI KOHTAKTHBIX B3aumozeiictBuil B CAE-cucremax. MeTog wtpadHbix QyHKLHH;

- BapHallMOHHasi (OPMY/TUPOBKA MeTOo/la KOHEUHKIX 37ieMeHTOB. MeTop Panes-PuTiia;

- metoz BybHoBa-T"asiepkuHa (MeTo/] B3BeIIeHHBIX HEBS30K);

- TIOTPEIIHOCTH Y OIMOKKA MeTOZa KOHEUHBIX 3/IEMEHTOB;

- CXOAUMOCTb Y TOUHOCTb peLleHus;

- MeTO/Ibl MPOBe/leHNs TMHEMHOr0 MPOYHOCTHOrO aHanu3a B CAE-cucremax;

- MeTO/Ibl MPOBe/IeHNs1 HeTMHEeMHOT0 MPOYHOCTHOro aHanu3a B CAE-cucremax;

- MeTOZbl MpoBefeHus MoganbHoro aHanvsa AUYC B CAE-cucremax;

- METObI MpOBeAeHus1 rapMoHnueckoro adanusa AUYC B CAE-cucremax;

- METOJbI MPOBeJEHUs CTaLlMOHAPHOTO U HecTalMoHapHoro TeryioBoro aHanusza ANYC B CAE-cucremax;
- METOJbI MpoBeJieHus1 KuHeMaTudeckoro aHaiu3a ANYC B CAE-cuctemax.

KypcoBas pabora

TeMbl KypcOBBIX paboT oOyuatromiyecs BLIOMpArOT B TIEPBLIe [Be HeJeu Moc/ie Hayaia CeMecTpa.
OO6yuatoltieMycsi TIpe/ijiaraeTcst OTPeAe/UTh STAHOCTh BBITIO/IHEHsT pabOoThI: aHa/IM3 MOCTaB/IeHHOU 3aziau,
W3yueHre U3/IeNIni WK y3/I0B MEXaHHU3MOB 110 TEXHUUECKOU nTepatype, pa3paboTka O/0K-CXeMbl U
KOHCTPYKTUBHOM CXeMbI y3/1a (WK Y37I0B) C YAYUIIeHHBIMU TeXHUUECKMMH XapaKTepPUCTUKAaMHU, TIPOBe/IeHHe
pacueToB ¥ MOZ|e/TMPOBaHUs, 0(OpPMJIeHHe WITIOCTPATUBHBIX M rpaduuecKrX MaTepHaroB.
3aimra KypcoBoi paboThl MPOBOJUTCS Ha 3aHATUM B MPUCYTCTBUY 00YYarOIUXCsl B IEPUO/, 3aUéTHOM HeJe/H,
b0 TperofiaBatesto (B Ciydae, eC/d 3alyTa IMPOBOJUTCS TIOC/Ie OKOHUAHUSI CEMeCTpa B MePUOJ,
5K3aMeHallMOHHOW Cceccuu).

TpeboBaHVs K BHIOJTHEHNIO KYPCOBOI PaboTHI:

- 00béM He MeHee 10 cTpaHMI] IeYaTHOTO TeKcTa (be3 yuéTa TUTYIBLHOTO JIMCTA, TIPHIOXKEHUH, CITHICKa
WCIO/Ib30BaHHBIX NCTOUHMKOB U OITIaBJIEHMS),
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- 00s13aTe/IbHO BK/TIOUEHHWE B COCTAB KypCOBOM paboThl 5-8 rpadyueckux WIMIOCTpaIui (DUCYHKU, UEPTEXKH,
craiel A5l JeMOHCTpAaLUu U T.I1.),

- 0bs13aTesIbHO UCIIO/b30BaHKe B MPOLIecce BLIMOTHEHHS He MeHee TPEX 0TeueCTBeHHBIX U OHOTO
3apy0e)KHOTO UCTOYHHMKOB MH(OPMALWU, ONyO/IMKOBaHHBIX B rocieqnye 10 ner,

- oCcTasbHBIe TpeboBaHUs K 0)OPMIIEHHIO COT/IACHO JIEMCTBYIOIEMY Ha MOMEHT BBITIOJTHEHUS] KyPCOBOU
paboThl TTo/IoKeHHIO TI0 CoZiepKaHuo, 0hOPMIEHHIO OPraHW3al[iX BITIOTHEHUS U 3alUThl KYPCOBBIX
MPOEKTOB U KyPCOBBIX pabor.

KOHTpOJ/Ib TEKyIIIero BLIMOHEHUSI Pa3/ie/ioB KyPCOBOW pabOThI TPOBOJMTCS €>KeHe/[e/TbHO B TeUeHHe CeMeCTpa.
3amuTa KypcoBoi paboThl IpOX0AUT B hopMe JOKIaZa oOydarommerocsi 0 BEIOTHEHHOW paboTe 1
JIEMOHCTpAL[MM TpaduyeCckoro MaTepyasia pPyKOBOJUTEIO.

Pe3ynbTaThl 3alUThl KYPCOBOM PabOTHI OTIPe/IeNISIOTCS OLIEHKAMH «OT/IHUHO», «XOPOIIIO»,
«Y/IOBJIETBOPUTELHO», «HE 3alUTH». KypcoBas paboTa OIleHUBAETCS B IeHb 3aIIUThL.

OLieHKa «OT/IMYHO» BBICTABIISIETCS 3@ KYPCOBYIO paboTy, KOTOpasi HOCUT UCC/IeA0BaTeNbCKHUI XapaKTep, UMeeT
IPaMOTHO M3/I0)KEHHYIO TeOPETHUECKYHO IJ1aBy, TTyOOKHUI aHa/H3, JIOTUYHOE, TT0C/IeI0BaTeIbHOe U3/I0KEeHHe
MaTepuasa C COOTBETCTBYIOLIMMH BbIBOJAMU 1 000CHOBaHHBIMU TIPE/IOKEHUSIMU, UMEIOIIUMHU TPAKTHUYECKYH0
3HAUMMOCTbh. [Ipon3Be/IEHHBIE PACUETHI BLITTOTHEHBI PABU/IBHO U B MOJTHOM 00hEMe. PaboTa BhINoIHEHA B
YCTaHOBJIEHHBIM CPOK, TPAMOTHBIM s136IKOM. OopMiieHre COOTBETCTBYET /IEMCTBYIOIIMM CTaH/japTaM,
COTIPOBOXKZIAETCS ZI0CTAaTOUHBIM 00BEMOM TaOTMUHOTO U rpaduueckoro Marepuana. [Ipu 3aiure KypCcoBOM
paboTel 0OyyYaroIuMiics oKasbiBaeT rTyOOKOe 3HaHKe BOIIPOCOB TeMbI, CBOOOHO OTepUPYeT JAaHHBIMU
WCC/Ie/I0OBaHMs1, BHOCUT 0O0CHOBaHHbIE TPe/ITIOXKEHHsI, @ BO BpeMsi JOK/IaZia UCTI0/b3yeT HarvisifHbIe TI0Co0ust
(TabmuLIbl, CXeMbl, Tpad¥KHU U T.11.), JAET YETKHE U apTyMEHTHPOBAHHbIE OTBETHI Ha BOIIPOCHI.

OrleHKa «XOPOILIO» BLICTABJISIETCS 3a KYPCOBYIO PabOTY, KOTOpasi HOCUT MCC/Iel0BaTe/TbCKUI XapakTep, UMeeT
IPaMOTHO U3JI0KEHHYI0 TeOPETUYECKYIO I71aBY, IPOBE/IEH JOCTAaTOYHO MOZPOOHKIN aHau3, TIOC/Ie/I0BaTe/TbHOe
W3/I0’KeHHe MaTepuasa C COOTBETCTBYIOIIUMH BbIBOJIaMU, OTHAKO aHA/TU3 UCTOUHUKOB HEMOJTHBIH, BBIBO/IBI
He/I0OCTaTOYHO apryMEeHTHPOBAaHbI, B CTPYKTYPE U COJIep>KaHUK paboThl eCTh OT/e/IbHbBIE TOTPEIITHOCTH, He
MMeIoII[1e TIPUHIMITA/ILHOTO Xapakrepa. [Tpy 3aiure KypcoBoii paboThI CTY/IeHT MOKa3bIBaeT 3HAHHe
BOITPOCOB TEMbI, OTIEPUPYET JIaHHBIMK UCC/Ie/I0BAHMS], BHOCHT TPEAJIOXKEHHS TI0 TeMe MCC/IeJOBaHUsI, BO BPeMsI
JIOKJIa/la UCTOMb3yeT HaIVIsiAHbIe TIOCOOUs (TabMLIbI, CXeMbl, rpadMKH U T.11.) WK Pa3JaTouHbIA MaTepuar, 6e3
0COOBIX 3aTPy/HEHUI OTBEYAeT Ha MOCTABIeHHbIE BOMPOCHI.

Or1eHKa «y/[0B/IETBOPUTEILHO» BBICTAB/ISETCS 32 KYPCOBYIO PaboTy, KOTOpasi HOCUT UCCJIe/I0BATeTbCKUN WITH
OTIHCATe/TbHBIN XapakTep, UMeeT TeOPETUUECKYIO I71aBy, 0a3upyeTcs Ha MPaKTHUeCKOM MaTepHasie, OIHAKO
MPOCMAaTPUBAETCsI HETIOCJIe/|0BaTe/TbHOCTh U3/I0XKEeHHsI MaTeprasla, aHa/lu3 UCTOYHUKOB TIO[MeHeH
6ubnuorpaduueckrM 0630poM, JOKyMeHTalbHasi OCHOBa paboThI Mpe/icTaB/ieHa HelocTaTtouHo. [TpoBeiéHHOe
WCcCrieJoBaHKE COZIEPKUT MIOBEPXHOCTHBIN aHa/N3, BEIBO/bl HEKOHKPETHBI, pEKOMeHJaliH C1abo
apryMeHTHPOBaHbI, B 0(hopMJieHHH paboThl IMEFOTCS TIOTPELTHOCTH, CPOKH BBITIOTHEHHST pab0ThI HAPYIIIEHbI.
[Tpu 3amyTe KypcoOBOM pabOTHI CTY/IEHT MPOSIB/ISET HEYBePEHHOCTh, TTOKa3bIBaeT C1aboe 3HaHUe BOMIPOCOB
TeMbI, He BCer/a JaéT UCUepIIbIBAIOIIYe apryMeHTHPOBAaHHbBIE OTBETHI Ha 3a/JaHHBIE BOTIPOCHI.

OLeHKa «He 3allWTH/I» BBICTAB/ISIETCS 3a KYPCOBYIO paboTy, KOTOpasi He COOTBETCTBYET 3asiB/IeHHOU TeMe, He
VMeeT aHa/13a, He OTBeuaeT TPeOOBAHUSIM, U3/I0)KEHHBIM B METOIMUECKHMX yKa3aHUsIX. BbIBObI He
COOTBETCTBYIOT U3/I0KeHHOMY MaTephasty Wik OTCYyTCTBYIOT. [1pH 3aiiyTe KypcoBoi paboThl 00yyaromuiics
3aTpyHSETCS OTBeUaTh Ha TIOCTaB/IeHHbIE BOMPOCHI 10 TEMe, He 3HaeT TeOPUH BOTIPOCA, TP OTBETE /I0MyCKAeT
CylIeCcTBeHHbIe OIMOKU. TTpy 3aIyTe He UCTIOTL3YIOTCS HAlVISiIHbIE TOCOOUs (TabUIIbl, CXeMBI, TPapUKU U
T.IL.).

KypcoBasi paboTa He MOXXeT ObITb TIPUHSITA U TIOJJIEXKUT 10PabOTKe B CIyvae, eciiu:

- ohopmieHHe paboOThI He COOTBETCTBYET /IeMCTBYIOIIEMY Ha MOMEHT BBITIOIHEHUSI KYPCOBOM paboThI
TTo/IOKEeHHIO 0 COoZIeP>KaHk0, 0(hOPMJIEHHIO OPTaHU3alMH BbITOTHEHHUS U 3alUThI KyPCOBBIX MPOEKTOB U
KypPCOBBIX paborT,

- cofieprKaTesibHasl YaCTh Y BBIBOJILI TI0 pe3y/ibTaTtaM paboThl He COOTBETCTBYET 3a/IaHUI0 Ha BBITTOJTHEHUE
KypCOBOU paboThI,

- B paboTe OTCyTCTBYeT He0OX0AUMBIH rpaduuecKuii MaTepuar,

- TIPUBE/IEHHBIE Pe3y/IbTaThl CBU/ETETLCTBYIOT O HETIPABU/IbHOM 00paboTKe pe3y/bTaToB U3MepeHU Ui
pacyéToB.

ITo pe3y/bTaTaM BbINOHEHHS 00yJaroMcst KypcoBoii paboThI (MM eé OKOHUaTeTbHOW J0paboTKI)
TIperioZiaBaTesib CTABUT Ha TUTY/ILHOM JICTe PabOTHI OLIEHKY COT/IaCHO BBIIIEYKa3aHHBIM KPUTEPHSIM, TIPU 3TOM
KOHTPOJIBHOE MepOTIPUSTHE CUUTAETCS YCIIEIIHO MPOHeHHbIM B C/Tyuae To/y4eHHs: 00yJarouMcst OLIeHKU He
HIDKe, UeM «yI0B/I€TBOPUTELHO.

OpHeHTHPOBOYHBIH IepeyeHb HarlpaB/IeHHH TeM KypCoOBBIX pabor:
1) ananu3 npefoxpaHuTess yaapHoro mexanusma ANYC B KBa3uCTaTH4yeCKOM MOCTaHOBKe. AHau3
TpejoXpaHuTess yaapHoro MexanrnaMa ANYC B AHaMu4eCKOM TTOCTaHOBKe B HesiBHOU (opmyspoBke MK3;
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2) aHa/M3 IPOYHOCTH pe3nboBoro coeaurHerus AMYC B JUHaMUUeCKOM TTOCTAaHOBKE 33/1aul B HESTBHOH
tdhopmympoeke MK3;

3) aHa/M3 MPOYHOCTH 1eKTPOHHOTO 6;10ka AMY C Tipy 3aJaHHBIX BO3JEMCTBUSAX B CTaTUUECKOU U
JVHaMUUeCKOM MOCTaHOBKe 3a/laud B HesiBHOM (opmynrpoBke MKD;

4) aHa/IM3 TIPOYHOCTH fAeTasieit u y3/10B AMYC yCcTpoiCcTB B JUHAMHUeCKOlM TTOCTAaHOBKE 3a/jaul B SIBHOM
dhopmyrpoBke MK3;

5) omnpenesieHre CpeJHEMACCOBBIX NIEPerpy3oK, AelCTBYIOIIUX HAa MHePLMOHHBIN 3amblkaTenb ANYC B
TpoLiecce B3aUMOJEMCTBUSI C Mperpazioy moj, 3aZlaHHbIMU yI7laMu BCTpeud. PacyeT MHEPLIMOHHOTO 3aMbIKaTesIsl.

Bonpocs! k guddepeHnpoBaHHOMY 3aueTy
1. YnceHHOE MOZle/IMPOBaHKE KaK 3/1EMEHT KOHCTPYKTOPCKoro aHanmmsa AUYC. Ponb
KOHCTPYKTOPCKOI'O aHasu13a rpu rnpoekruposanun ANYC.
. [lonaTus maremaTryeckoil MoZiesTi U MeTOZja MOZie/TMpOBaHUsl.
. Knaccudukaiys MaTemaTiueckKux MogeJieit.
. TpebGoBaHus1, IPebsBIsIEMBIE K MaTeMaTHyeCKUM MOJIEJIsIM.
. MeTo/ib1 yTipoltieHHsl MaTeMaTiyeCcKuX Mofesei.
. [TorpemHocTy Bhruncaennd. Knaccubykaiiys morpeniHoCcTei.
. [TpsAiMBbIe YUC/IeHHBIE METO/bI PEIIEHHS CUCTEM JTMHEHHBIX aarebpandecKuX YpaBHEHHH.
. ViTeparjioHHbIe UrCIeHHbIE METO/IbI PEIIIeHHsT CUCTeM JIMHEMHBIX areOpanyecKuX YpaBHEeHHUH.
. UucsieHHbIe METO/IBI PeLlleHUs] CUCTeM HeJIMHeWHBIX anreOpanuecKux ypaBHEHHUH.
10. PelieHue cucteM ypaBHeHUH C JIEHTOUYHBIMU MaTpHLiaMHU.
11. UncneHHble MeTOABI pellieHUs AuddepeHIMaabHbIX ypaBHEHUN. SIBHbIe METO/bL.
12. UucneHHble MeTOABI peltieHus quddepeHIManbHbIX ypaBHeHUH. HesiBHbIE MeTOBI.
13. Metog IporHo3a v KOppeKLUu.
14. TTorpemHoCTH YUC/IEHHBIX METOI0B UHTETPUPOBaHUSI.
15. YCTOWYMBOCTh UMC/IEHHBIX METO/I0B UHTETPUPOBAHUSI.
16. BeluncinTenbHbIN SKCIIepUMeHT. Pa3HOBUAHOCTH BBIUMC/IMTE/IBHOTO SKCIIePUMEHTa.
17. IlnaHupoBaHUe BbIUKCIUTETBHOTO SKCIIEPUMEHTA.
18. AZIeKBaTHOCTb BBIUMC/IUTEILHOTO 3KCriepuMeHTa. Kpurepuit duiiepa.
19. MeTop KoHeuHbIX 371eMeHToB (MKDO).
20. Pa3pernarorrjas cucrema ypasHeHnid MKO.
21. Metog Panesi-Putua.
22. MeTo/[; B3BeLLIEHHBIX HEBSI30K.
23. TTorpenrHocTy ¥ oMbk MKD.
24, CX0JMMOCTb U TOUHOCTD pelieHuss MKO.
25. YcronurBocTs perienus. Kpurepuil KypanTta-®puapuxca-Jlesu.
26. Peanuzaiusa MKO B CAE-cucremax.
27. MeTo/pl ONKMCaHUs AUHAMUKM CIUIOLIHBIX cpef. Metog Jlarpanxa.
28. Buabl CeTOUHBIX UCKa)KeHUHN. AJITOPUTM UCKYCCTBEHHOW 3PO3UH.
29. MeTo/IbI OTTMCaHUS AUHAMUKY CIUIOLIHBIX cpefl. OJHOKOMIIOHEHTHBIM ¥ MHOTOKOMITOHEHTHBIA MeTObI
Siinepa.
30. MaremaTtuueckoe OITHCaHHe ITOBeZIeHHs] MaTePUaJiOB B IIMPOKOM [iaria3oHe JedopMalliii, CKopocTei
Jedopmariyii ¥ TeMIieparyp.
31. ®eHOMeEHO/IOTMYECKHE MOZeJT IPOYHOCTU MaTepuasioB.
32. ®u3nuecKre MOAe/ POYHOCTH MaTepUasoB.
33. Mogenu (KpuTepun) pa3pyllieHrs MaTepHaoB.
34. YpaBHeHHUs COCTOsIHUSI MaTepuarna.
35. JIuHelHbIM NpoYHOCTHOM aHamm3 ANYC.
36. HennHelHbIM TpoyHOCTHOM aHam3 ANYC.
37. Ounamuyeckuii aHanis ANYC.
38. UncneHHoe MO/ie/IMpPOBaHHe HeJTMHEeHHBIX ObICTPOMPOTEKAIOIINX MTPOLIeCCOB.

oL WN

JuddepennmpoBanHblii 3aueT

O1eHKa BBICTaBISIETCS COTTIACHO CJIEYIOIIM KPUTEPHSIM:
«OT/IMYHO» - [TyOOKOe yCBOeHHe MaTepualia - Io/IHble, 10C/Ie[joBaTe/IbHble, TPAMOTHbIE 1 JIOTHYeCKU
M3/1araeMbie OTBETHI TIPU BUAOU3MEHEHWH BOTIPOCaA, NPABUILHO 000CHOBaHHLIE DeLleHws], BiajieHe
Pa3HOCTOPOHHKUMM HaBbIKaMU U TIpeMaMH;
«XOpOLIIO» - 3HAHHe TIPOrPaMMHOT0 MaTepuasa - FpPaMOTHOe H37I0)KeHHe, 0e3 CylljeCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOIIPOC, NTPaBI/IbHOE TIPUMeHEeHre TeOpeTHUeCKIX 3HaHWH, BilaJieHrne HeoOX0MMbIMUA HaBbIKaMU
TIPY BBITIOJTHEHUH TIPAKTUUECKUX 3a/1ay;
«Y[JOBIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuaJa - IIPU OTBeTe JOIyCKatTCsl HeTOYHOCTH,
He/J0CTAaTOYHO TPaBU/IbHBIE (OPMY/IUPOBKH, HApPYILIEHHUE TT0C/IeI0BaTeTbHOCTH B
W3/10)KEHUM MarepHasa, 3aTpyJHeHUs B BBIMIOJIHEHUH TIPAaKTHUEeCKUX 3a/laHui;
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«HEeY/|0BIeTBOPHUTE/IBHO» - He3HaHHe MaTepyasia, TIpH OTBeTe BO3HUKAIOT OIMOKH, 3aTPYAHEHHUS TTpU
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.
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AypuTopHBIe R <
3aHATHSA B ® o E
S -
KOHTAKTHOM % 5 = = g %
dopme = g 2 5 T
-9 =V
= =g =& <8

O | O HaumeHoBanue o o o EE 2 E 8 5

& E pasjesioB u CLT-'IJ 2 g & 5 S T =

4 L | AMAAKTHYeCKMX elUHML| & 8 = § g § = g ;%

o 2| |88 S5
(@) o IS < o ~l (@)
g B |8 O 5| S F
=" 1 K =
= = = =
o o o
4 | 8 |Pasen 1. Beegenne. 18| 8| 5| 3 | 10|25]25 Kornoxeym,
[JomaiiiHee 3aaHue
JomaiHee 3azaHue,

4 | g (Pasmen2.Hucnemmpie |, | g | o | 5 | 43 | 55 | 25 | ' Kypcosas pabora,
MeTojbI aHa/Iu3a.

Kosnoksuym
Pazpgen 3. Metog,
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MeXaHUKe CIUIOUIHbIX Kypcosas pabora
cpep.
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Bcero 3a 8 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero no gucuuIinHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu onjeHuBaHus

OIIK-10

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Bonpocbl omkpbimoz2o0 muna:
MeTop npoCTOl UTepaliuu OT/IMYaeTcs OT Metoza I'aycca-3elifiensi TeM, UTo:

a) ToyueHHOoe NTPUO/MKeHHe [Jisl OHOTO HEM3BECTHOTO X 1 MCIO/b3yeTCsl PU pacueTe
3TOTrO >Ke MPUOIVDKeHHUs /IS X2;

0) Marpuiia KO3hOUIIMEHTOB CBOJUTCS K TPEYTObHOM;
B) HET 00OpaTHOTO X0/Ia;

') MaTpuiia KO3 GUIMEeHTOB CTaHOBUTCS BHIPOXKIEHHOMA.
MeTo/; KOHEUHBIX 3/IEMEHTOB OTHOCHTCSI:

a) K aHa/IMTUUeCKUM MeTO[aM pelleHus cucteM AuddepeHManbHBIX ypaBHEHUH B
YaCTHBIX POU3BOJAHBIX;

0) K aHaMTHYeCKUM MeTO/|aM pellieHusi CHCTeM JIMHEHHBIX arebpanuecKux
YpaBHEHUI;

B) K UMC/IEHHBIM METO/]aM peliieHus cucteM AuddepeHITaTbHbIX YPaBHEHHH B YaCTHBIX
TIPOU3BO/IHBIX;

1") K UMC/IEHHBIM ME€TO[aM pelleHHs CUCTeEM He/TMHeHHbBIX a]'[l"66paI/I‘—IE‘CKI/IX ypaBHEHHﬁ.

K urepaijuoHHOMY MeTOy pellieHHsI CUCTeM JTMHENHBIX anrebpanuecKuX ypaBHeHUH
MOYKHO OTHECTHU:

a) metog, Kpamepa;
0) MeTo/, MPOrOHKHY;
B) MeTop ["aycca;

r) MeTog, STkoOu.

K sIBHBIM UMC/IEHHBIM METOZIaM pellleHHs] CHCTeM 00BIKHOBEeHHBIX HidepeHIanbHbIX
yPaBHEHUI MOXXHO OTHECTH:

a) MeTo/l, [IPOrHO3a U KOppeKIUY;
0) metog SIKoOuU;
B) MeTof, PyHre-Kytra;

r) MeTo/, ByoHoBa-I'ajiepkuHa.
K MopensaM MpouyHOCTH MaTepHaIoB MOYKHO OTHECTH:

a) mogesnb I>xoHcoHa-Kyxka;
0) mogens CreiinOepra-I'yuHaHa;
B) MOJie/ib 3epWITU-APMCTDPOHTa;

r) Mofenbs Mu-I'proHaiizeHa.
K BapuarjmoHHBIM MeTO/[laM MOYKHO OTHECTH CJIe[[yFOL[HI MeTOZ;:

a) metos Panes-Puriia;
0) metop PyHre-KyTTa;
B) Meto[, SIKoOu;

r) MeTof, Kpamepa.
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3
Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Kpurepuil ycToHUMBOCTH SIBHOTO UMC/IEHHOTO pelileHus fuddepeHuanbHbIX
yPaBHEHUI B UaCTHBIX [TPOU3BOZHBIX:

a) Kypanra-®puapuxca-Jlesy;
0) durnepa;
B) KoxpeHa;

r) I>xoHcoHa-Kyka.
e ananusa:

a) momyuuTh H(OPMALIMIO 0 XapakTepe (yHKIIMOHMPOBAHUS 0ObeKTa MPOeKTUPOBaHKS;
0) BbIOpaTh WM PaCCUUTATh 3HAUEHHS OT/e/IbHBIX ITapaMeTPOB ITPOEKTa;
B) OIpe/ie/IUTh MHOKECTBO BO3MOKHBIX NTPOEKTHBIX pPelleHUi;

r) pa3paboTarh TeXHUUECKOe 3a/jJaHie Ha TIPOeKTHPOBaHMe.
3ajilaua napaMeTpUueCcKoOro CUHTe3a:

a) MOJIyuuTh MHGOPMALIMIO 0 XapakTepe (PyHKIIMOHUPOBAHHsI 00beKTa MPOEKTUPOBAHMUS;
0) BHIOpATh UM PaCCUUTATh 3HAUEHUS OT/E/IbHBIX NapaMeTPOB MPOEeKTa;
B) OTIpe/Ie/IUTh MHOKECTBO TIPOEKTHBIX PellleHuH;

r) pa3paboTaTh TeXHUUECKOe 3a/jaHue Ha IIPOeKTHpOBaHuUe.
K HesIBHBIM UMC/IEHHBIM MeTOZaM pelleHsl CUCTeM 00BIKHOBEHHBIX
IuddepeHIMaTbHBIX ypaBHEHU MOXKHO OTHECTH:

a) MeToZ TIPOrHO3a U KOpPeKLuy;
0) metop 3eiinens;
B) MeTof, PyHre-KyTTa;

r) MetoZ PutLa.

Bonpocbl 3akpbimozo muna:

Cucrema, cocrosiias U3 LU(ppOBO MOeI U3/ie/us U JBYCTOPOHHUX
MH(OPMAaILIMOHHBIX CBsI3el ¢ u3AemreM (TTpH HATMYWK U3ze/us) U (W) ero
COCTaBHBIMU YaCTIMU:

CrpeMreHre 3HaYeHNU pellieHrsl JUCKPETHOM MOZe/Id K COOTBETCTBYIOLLMM 3HAUeHHsIM
pellieHrs1 UCXOAHOMW 3a/lauy TIPU CTPEMJIEHHH K HYJ/IIO TlapaMeTpa JAUCKpeTU3alyn
(Haripumep, 111ara UHTErpUPOBaHUs):

ITporHo3upoBaHue TOBE/IEHUS U CBOMCTB 0OBEKTA B PA3/TUUHBIX YCIOBUSIX HA3bIBAETCH:
CraTUCTUUeCKUH MeTO/| aHa/IM3a pe3y/IbTaToB HAaOIOeHUM, 3aBUCSIIAX OT Pa3IMnUHbIX
OJJHOBPEMEHHO JIeUCTBYIOIMX (haKTOPOB, OCHOBAHHBINA Ha CPABHEHUH OI[eHOK
JUCTIePCUI COOTBETCTBYIOIIUX TPYIIN BEIOOPOUHBIX IaHHBIX:

OmmbKy MeTofia KOHEUHBIX 3/IEMEHTOB, AB/ISIOINECS Pe3y/IbTaTOM T'eOMEeTPUUECKUX
pa3/IMuri rpaHUIlbl paCCMaTPUBAaeMOl 00/1aCTH U ee KOHEUHO-3/IeMeHTHON MOJIeJTH:

B matpuunoii hopmynrpoBke MeToja KOHeUHbIX 37eMeHToB [K]{C}={F} marpuia [K]
HOCHUT Ha3BaHUe:

KoopavHaTe! 4acTULIbI CIIOLIHONM Cpe/ibl, KOTOPble COOTBETCTBYIOT €€ TeKYLIeMY
TI0JIO’KEHUI0 OTHOCUTETbHO (PMKCHPOBAaHHOM CUCTeMbI KOOPAUHAT:

B mMeToze rHApogMHAMUKY CTyIaXKeHHBIX yacTull SPH BecoBasi hyHKIUS 3a[aHHOTO
BU/Ia, TIO3BOJISIFOLLASI CTPOUTH HellpephIBHbIE pacripe/iesieHus TapaMeTPOB CIIOLIHOM
Cpe[Ibl 110 AIUCKPEeTHOMY MHOKeCTBY YC/IOBHBIX YaCTHI;

ITOT MpsAMOU MeTo/], SIB/IIeTCS HauboJiee paclpOCTPaHeHHBIM ITPUEMOM pPellleHUst
CUCTeM JIMHeNHHBIX YpaBHEHUH, a/ifOPUTM T10C/IeJ0BaTe/TbHOTO UCK/TFOUeHHs
HeU3BeCTHbIX:

MeTto, pelieHust KpaeBOM 3a/jaud, B KOTOPOM 0J1aro/japsi UCToJIb30BaHUI0 (DyHKITHIHA
I'pyHa, OHa CBOAWTCS K MHTETPAbHOMY YPaBHEHUIO Ha TPaHMLIe pacueTHON 001acTu:
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omkpbimozo muna:

Kaxkyto Mozieib IpOYHOCTH U3 TIePEUUC/IeHHBIX 1]e/1ec000pa3H0 UCIOIb30BaTh IS
aHaJTM3a BLICOKOCKOPOCTHOTO Pa3pyIleHust 06 TOHHOU KOHCTPYKIUH:

a) /IxoHcoHa-Kyka;
0) Xy-Barmumury;
B) Mofienib Pusiensi- Xapmaiiepa-Toma;

r) Crelinbepra-I'yuHaHa.
Kakyto Mogiesib IPOYHOCTH U3 NepeurC/IeHHBIX Ljesilecoo0pa3sHo UCI0/Ib30Barh /IS
OTIMCAHMSI TIOBeIeHHs TPYHTOB Y TOPHBIX TIOPOJ;:

a) [Ipykepa-Ilparepa;
0) TT2XKKHbI;
B) /)koHcoHa-Kyka;

r) [I>xoHa- YunkuHca-JIu.
MeTop cetouHoro pa3ouenus Triangle Meshing B cucteme ANSYS Meshing mo3BosisieT:

a) CTPOMTh HECTPYKTYPUPOBAHHBIE CETKH C YeThIPEXYTObHBIMU 31EMEHTaMM;
0) MPOM3BOANTL aBTOMATUUECKYIO JEKOMITO3ULMIO CJIOKHOM reOMeTPHH Ha OT/|e/TbHbIe
6J10KH € MOC/IeYIOLIMM TIOCTPOEHHEM Ha KaXK/IoM O/10Ke CTPYKTYPUPOBAaHHOW UTH

HEeCTPYKTYPHUPOBaHHOMN CeTKH;

B) pa3buBaTh 00/1aCTh HECTPYKTYPUPOBAHHOW CETKOM C 3/IeMeHTaMH1 TPeyTo/IbHON
¢hopmer;

T') I03BOJISIET FeHepHUPOBaTh 00beMHBIE CTPYKTYPHPOBAHHBIE CETKH.

Inst kakux obnacteli aHanv3a Mpe/iHa3HaueHbI CIe/Iyole porpaMMHbie Moayni CAE
ANSYS:

a) Static Structural;

6) Transient Structural;

B) Explicit Dynamics;

r) Motion.

BapuaHThI OTBETOB:

1) KBa3ucTaTUeCKHI MPOUYHOCTHOW aHa/Iu3,;
2) KUHeMaTuueCKuil aHau3;

3) AMHaMUUeCKUI MPOYHOCTHOM aHau3;

4) aHa/M3 BLICOKOCKOPOCTHBIX HeJTMHEWHBIX TUHAMUYeCKHX TIPOLIeCCOB
K mopensiMm mpouHOCTH MaTepUaioB MOXKHO OTHECTH:

a) Moziesb JI)KOHCOHA- X0/IMKBHUCTa;
0) mogens Pyrare-KyTTa;
B) MO/I€JTb U30TPOITHOTO YTIIPOUHEHHUS;

r) [I>xoHCcoHa-KykKa.
JIuneiinbie kKoHTakTel B CAE ANSYS Mechanical, paccunThiBaeMble 3a OjHY UTepaLio:
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a) Rough;
0) Frictionless;
B) No separation;

r) Bonded.

Ne 7 Henuneiinbie koHTakTel B CAE ANSY'S Mechanical, Tpe0ytolijie HCIoIb30BaHUsS
meToza HetoToHa-PadcoHa 1 60/bILIOro UKC/Ia UTepaLyii:

a) Rough;
0) Frictionless;
B) No separation;

r) Bonded.
Ne 8 K meTozam onvicaHust IMHAMUKHU CTIJIOLIHOW CpeJibl MO’KHO OTHECTH:

a) metoz Jlarpanxa;
0) metop Pyure-KyTTa;
B) MeTo/, Diifepa;

') MeTOJ TUJPOJUHAMUKHU CT/IayKeHHBIX UaCTHULI.

Ne 9 Kaxkoii MeTo[, U3 TiepeurcieHHbBIX 1[e/1eco00pa3Ho UCTONb30BaTh /It OTTUCAHUS
KOHTAKTHBIX B3aUMO/IeHICTBUIA:

a) Pynre-Kytrta;
0) mTpadHbIX QYHKIINH;
B) 3elifens;

r) HetoToHa-Padcona.
Ne 10 Mertop, ceTouHoro pa3duenus Multizone B cucteme ANSYS Meshing no3sossiet:

a) CTPOUTh HEeCTPYKTYPUPOBaHHbBIE CETKH C UeTHIPEXYTOMBHBIMU U TPEYTObHBIMU
J/1IeMeHTaMu;

0) MpOX3BOANTL aBTOMaTHUECKYHO IeKOMITO3ULIMIO CJIOKHOM reOMeTpHH Ha OT/ie/IbHbIe
6710K1 C TIOC/Ie[yIOIUM TIOCTPOEHHEM Ha KaXK/[oM O/I0Ke CTPYKTYpPUPOBaHHOU W/
HeCTPYKTYPUPOBaHHOW CeTKU;

B) pa3buBaTh 00/1aCTh HECTPYKTYPHUPOBAHHOMH CETKOM C 371eMEeHTAaMU TPEYrO/IbHOM
hopmbr;

1") CTPOUTHL HECTPYKTYPHUPOBAHHBIE CETKH C TPEYT'OJIbHBIMU 3JIEMEHTaMMU.
BOTlpOCbl 3dKpblmo2co munda:

Ne 1 OmmbKy MeTo/la KOHEUHBIX 3/IeMEHTOB, 00YC/IOB/IEHHBIE PA3HOCTHI0 MEX/Y TOUHBIM
pellleHUeM U ero TPe/ICTaB/IeHEeM B BH/le KOMOWHALMM 0a3UCHBIX QYHKIUH 3a/]JaHHOTO
BHJIA:

Ne 2 CeMeliCTBO UHMCIEHHBIX METOZIOB, MpeTHAa3HAUeHHBIX /IJIS1 pacueTa JIBIKeHHUs 00JTBIIIOro
KOJIMUeCTBa yacTUl] (TpaHy/TMPOBaHHBIX CpPef):

Ne 3 Upe3MepHble UCKa)KeHUsT paCueTHOM CeTKU MpU UCT0b30BaHUM JlarpaH>xeBoro

petuaresnsi B CAE Ansys Autodyn o Tumy «mecouHsix yacoB» («Hourglass»)
YCTPaHSIOTCS IIyTeM BBeleHUsI C/Ie/[yIOLIero aaropurma:

Ne 4 OTa rumnoresa yrpouHeHUs MOCTYIUPYeT, YTO MOBEPXHOCTh TeKyueCTH MOCTyIaTenbHO
niepeMelIiaeTCsl B HOBOE T10JI0’KeHHe B IIPOCTPAHCTBe HalpshKeHUH 6e3 n3MeHeHUst
pa3MepoB U (HOPMBI:

Ne 5 Hawuxypiiemy KaueCcTBy OPTOrOHa/IbHOCTH sTYeeK CeTOK COOTBETCTBYET 3HaueHue:
Ne 6 MuHUMaTBHOM HeBsI3K0M 110 MeToay ByOHOBa-I'anepkurHa curTaeTcsi HeBsI3Ka, KOTOPast:
Ne 7 JTa r'uroTesa yrpouHeHUs [I0CTY/IUpyeT, YTO TI0BepXHOCTb TeKy4eCTH yBeJUUMBAETCS B
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Ne 10

pa3Mepax, COXpaHsisi IPY 3TOM CBOIO HaualbHYIO GopMy:

Kpurepuii kauecTtBa cetouHoro pa3ouenus Orthogonal Quality B cricteme ANSYS
Meshing MoxeT IpUHUMATh 3HAYEHUS:

YpaBHeHue, CBSI3bIBaOLee MeXKAy Co00l TepMOAMHAMUYeCKKe TTapAMETPhl CUCTEMBI,
TaKue KaK TeMIeparypa, JaBieHre, 00beM U MacCoBasi CKOPOCTh, a TAKXKe UX
TIpUpaIleHus:

Cucrtema, B 0011[eM c/Tydyae COCTOSIIAs U3 TEXHUUECKUX CPEe/ICTB, IPOrPaMMHOTO,
METO/IMUeCKOT0 ¥ OPraHU3al[MOHHOTO 0becreueH s U KBaIU(pUIMPOBaHHOTO TIepcoHala,
TpefHa3HaueHHas /1/1s1 POBeIeHHsT TIOJIMTOHHBIX UCTIBITAaHUH KaK pe3yJibraTa
WCCIIeIOBaHMSI CBOUCTB IIU(POBOH Mozenu (v [udpoBoro ABoHMHNKa) 00beKTa
WCTIBITaHUA:
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