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JIUCT COI'JIACOBAHUA

PABOYASI ITPOI'PAMMA COCTAB/IEHA B COOTBETCTBHH C TPEBOBAHUAMU ®EJEPAJIBHOI'O
T'OCYZAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHZAPTA BBICIIIEI'O OBPA3BOBAHMSA (®T'OC BO)

24.03.01 PakeTHBIe KOMILIEKChI 1 KOCMOHABTHKa

rog, Habopa rpymmbl: 2024
IIporpammy cocraBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCBHI PAKET I KOCMMWYECKUX
ATITTIAPATOB
IlepuH ITeTp AnekceeBrd, CTapILMi Mpeno/aBaresib

IIporpamMma paccMoTpeHa

Ha 3acefilaHVH Kadenpei-pa3paboTurka

paboueii nporpammel A4 CTAPTOBBIE U TEXHUYECKWE KOMITJIEKCHI PAKET 1 KOCMHNYECKHUX AIITIAPATOB
3asenytoruii kadenpoti Jonbenkor B.IY, K.T.H., CHC

IIporpamma paccMoTpeHa

Ha 3ace/lJaHWH BbITyCKaroIeil Kadeapsl

A4 CTAPTOBBIE 1 TEXHUYECKHWE KOMIUVIEKCBI PAKET 1 KOCMHUYECKHUX AIIITIAPATOB

3aBenytomuii kKadenpoti Jonbenkor B.TY, K.T.H., CHC



PABOYAS ITPOI'PAMMA TN CIHUIT/INHBI
NH)XXEHEPHBIE METOJMKUW PABOTBI B ANSYS

Paspenbl padoueii mporpaMMsI

1. HEJIN OCBOEHUA JUCHUWIT/IMHBI

2. MECTO OMCHUIIJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)KAHUE NUCLHUITJIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHMA AVCLHATTINHBI

5. YYEBHO-METOJUYECKOE 1 THOOPMAIMMOHHOE OBECIIEUEHUE NMCHUITJIMHBI
6. MATEPUAJIBHO-TEXHMYECKOE OBECIIEUEHME OVCHUTIJIMHDBI

IIpunoxxeHus K paboueii mporpaMMe JHCIUILUIHHBI
o Tlpunoxenve 1. AHHOTaLMst paboueli MPOrpaMMbl

o TlpunoxeHue 2. TeXHOMOTUM U HOPMBI 00yUeHHsT
o [Ipunoxenue 3. @OHABI OLIEHOUHBIX CPeLCTB



1. EJ/IN OCBOEHUSA INCHIUITJINHBI

He]’[LI-O OCBO€HMSA JUCLUIIIMHBI ABJIAETCA Cl)OpMI/IPOBaHI/Ie c1eayromumx KOMHeTeHL[HﬁZ

TICK-7.3 — crmoco6HOCTh MPOBOAUTL PACUeThbl TIPOUHOCTH, AUHAMUKH 3JIEMEHTOB M Y3/I0B CTApPTOBBIX CHUCTEM, KOMIUIEKCOB M W3[e/uii
PKT c mnomolpl0 CHCTeM aBTOMAaTH3MPOBAHHOIO aHalu3a, YWUC/IeHHbIX MeTO[0B, B TOM uMC/le C MCIO/Ib30BaHUEM SI3BIKOB

MpOrpaMMrpOBaHus HU3KOT'O XU BBICOKOT'O ypOBHeﬁ

@DOpMHUPOBAHHIO KOMITETEHLMH CTY)KUT AOCTIKEHHE C/IeYIOLIUX pe3y/IbTaToB 00pa3oBaHus:

IICK-7.3

3HAHUA:
O611jast TeOpHsi IPOUHOCTH, METO/, KOHEUHBIX 3JIEMEHTOB U €ro peasu3alysi B IporpaMMHoM komriiekce Asnys (Ansys Workbench);

YMeHus:

OripefienisiTh  HAarpy3KkH, JelCTBYIOIMe Ha 3/7eMeHThl KOHCTPYKuuu IIY; ocyuiecTBisath AopaboTky 3-D Mogenu 31emeHTa
KOHCTPYKLMH AJ1s aHanu3a B Asnys (Ansys Workbench); orpeziensiTe rpaHMuHbIe yCI0BUSI MOJe/IU 1 NIPU/IOKEHUEe Harpy30K Ha 3/1eMeHTbI
KOHCTPYKLMHU B Asnys (Ansys Workbench);

HABbIKU:
CriocobeH OCyILeCTB/ISTh aHA/KM3 3/IEMEHTOB KOHCTPYKLuH I1Y, UCIob30BaTh MpOrpaMMHbIi KoMrieke Asnys (Ansys Workbench)

JIIsI pacyeToOB 3JIeMEHTOB KOHCTPYKUuK I1Y, CriocobeH aHaIM3UPOBATh Pe3y/ibTaThl pacyeTa B MPOTPaMMHOM Komriekce Asnys (Ansys
Workbench) u conocraBnsaTe ux c pe3ynbraTaMu pacueTa 1o aHaTUTHIeCKUM MeTOKaM.
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2. MECTO JNCIIMIVINHBI B CTPYKTYPE OOII BO

Muciynnuaa MTHOKEHEPHBIE METOJVIKU PABOTBI B ANSYS siBnisieTcst JUCLIMITZIMHOM YacTH, (hopMHUpyeMoi
y4acCTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, mporpamMMBl ITOATOTOBKY 110 HaripasyieHuro 24.03.01 PakemHble KOMN/IeKCbl U
KOCMOHA8MUKA.

CopepXaHve AUCLUIUIMHBL SIBASIETCSl JorMdeckKuM mnpogo/pkeHreM aucuvrniavH: BBICIIIAST MATEMATUKA, ®U3UKA,
JETAJIN MAIIIVH.

ITpeziBapuTe/bHBIe KOMIIETEHLMH, CHOPMUPOBaHHbIe y 00yUaroILerocs A0 Havyana U3y4eHus JUCLIUMIUHBL:

e OIIK-1 — CnocobeH MpUMeHSTh eCTeCTBeHHOHAyUHbIe U 001enH)KeHepHbIe 3HaHHsI, METObl MAaTEMAaTUYeCKOT0 aHaIn3a 1
MO/le/IMpOBaHUsl, TeOPETUUECKOr0 U SKCIIepUMeHTa/IbHOIO MCC/Ie/i0BaHUs B [IPOQeCCUOHAIBHOMN /lesITeNIbHOCTU

e [ICK-7.4 — CriocobeH MpUMeHsTbh METOJUKH pacyueTa 371eMEeHTOB U y3/I0B CTAPTOBBIX CUCTeM, KOMILIEKCOB U n3genuii PKT Ha
MIPOYHOCTH, YCTOWUMBOCTb, )KECTKOCTb, @ TAK)Ke MPOBOAUTh JUHAMUUECKHe pacueThbl 371eMeHTOB, Y3/10B U arperaroB



3. CTPYKTYPA 1 COJEPXAHUE JUCIINIL/IMHBI
OO0111ast TPYZI0€MKOCTh JUCIUITIUHBI COCTaB/seT 3 3.e., 108 u.

3.1. CopeprxaHue (qUAAKTHKA) JUCLUIL/IUHBI

AyAMTOpHBIE 3aHATHA *
B KOHTaKTHOH (opme g o
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4 8 Paspen 1. Beegenne. 1.1 Uto Takoe ANSYS, ero ocHoBHbIe Moaynu. 1.2 BBesieHue B TeOPHIO KOHEUHBIX 37IEMEHTOB U KOHEUHO- 10 0 0 10 10
3/IEMEHTHOI'0 aHaJiu3a.
4 8 Paspen 2. Kpurepuu npoduHocTH 1 ycToitunBocTH. 2.1 Kputepiu MpoOYHOCTH U yCTOHYNBOCTH KOHCTpPYKLid ITY. 10 0 0 10 10
Paspen 3. OCHOBBI IeKOMITO3UI{MH C/IOKHBIX KOHCTPYKIMIA. 3.1 JIeKOMITO3ULUs KaK OCHOBA OBICTPBIX HHIKEHEPHBIX PEIleHnH B
4 8 pamKax npoektupoBanust 3.2 TIpakTHuecKue pUMepbl JeKOMIO3ULIMKI KOHCTPYKLi 3.3 TIpecTaB/ieHne TUIOBbIX d1eMeHToB ITY 34 13 13 21 30
[J151 P IX 337,24 [IPOEKTHPOBAHMA.
4 8 Pazpen 4. OCHOBBI OCTPOEHUS THBIX it. 4.1 Tuapasnuuecknii 6ak 4.2 MeTa/l/IOKOHCTPYKLIMS OTCeKa 10 0 0 10 10
4.3 Crpena.
Pazpen 5. 3 y} yC/I0BMI ¥ Harpy THBIX i1. 5.1 TIpouyHOCTHOM pacueT
4 8 ruApaenuueckoro 6aka 5.2 TIpOYHOCTHOM pacyeT MeTAa/UIOKOHCTPYKLMH OTCeKa 5.3 [IpOYHOCTHOIT pacueT MeTa/IOKOHCTPYKLIHH 10 0 0 10 10
CTpeJbl.
4 8 Pa3pen 6. OCHOBBI IHHAMHYECKHX PacyeToB 371eMeHTOB H KOHCTpPyKumii ITY. 6.1 TIpouHOCTHOH pacueT oTceka ¢ 34 13 13 21 30
060opy/oBaHHeM.
Bcero 3a 8 cemecTp 108 26 26 82 100
Bcero no gucuunnHe 108 26 26 82 100
3.2. AyAMTOPHBIH NPAKTHKYM
Ne O6wem, aya.
HOMEp U HaUMeHOBaHHe pa3jesa JUCIHUILIHHbI Tema NMPAaKTUYEeCKOro 3aHATUA
n/n 4acoB
1 |Pa3pen 3. OCHOBBI J€KOMIIO3ULIUM C/IOKHBIX KOHCTPYKLMH. |OCHOBBI JeKOMITIO3ULIMY CJI0’KHBIX KOHCTPYKLIMH. 13
2 PEB/I[F.‘]I 6. OCHOBBI JAWHaMHYeCKHX paCyeTOB 3JIeMeHTOB U OCHOBBI AWHaMHWYeCKHX PaCyYeTOB 3JIEMEHTOB 1 13
KOHCTpyKLuit ITY. KOHCTpYyKLuii ITV.
Bcero 3a 8 cemecTp 26
3.3. CamocTosiTensHas padora cryaenra (CPC)
No 0O0neMm,
o/ Homep U HAUMEHOBaHHe pa3jesia JUCHUIIINHBI Conep)l(alme y'-l66HOF0 3a/jlaHUA JacoB
CaMocCTosITe/IbHOe U3yueHHe yuebHoM
1 |Pa3gen 1. Beegenue. Y yd 10
JIMTepaTypbl
o CaMocrosiTenibHOe u3syuyeHuve y‘le6HOﬁ
2 |Paspen 2. Kpurepuy NpOYHOCTH U YCTOMUYHUBOCTH. 10
JINTepaTypbl
3 CamocTosiTesibHOe U3ydyeHHre yueOHOU 1
PEB/I[F.‘]I 3. OCHOBBI JE€KOMITO3ULIMH C/IOKHBIX KOHCprKL[Hﬁ. JINTEPATYPhbI
4 IToaroroBka K NpakTHUeCKOMY 3aHSATUIO 10
. CamocrTosiTesIbHOe U3yueHue yueOHoH
5 |Pasgen 4. OCHOBBI IOCTPOEHMSI KOHEUHO-3/IeMEeHTHBIX MOZe/lei. yH v 10
JINTEPATYyPhbI
6 Pazgen 5. 3ajjaHue rpaHUYHbBIX YCJIOBUM U Harpy>keHue KOHeuHo- CamocTosiTe/IbHOe U3yUyeHHe yueOHOU 10
3/IEeMEeHTHBIX MOJeJ/ieun. JINTEepaTypbl
. |CamocTosiTenbHOe n3syueHuve yqe6H0171
7 |Paspgen 6. OCHOBbI JUHAMHUYECKHUX PACUETOB 37IEMEHTOB Y KOHCTPYKLMH 11
0y, JINTEePaTyPbl
8 ) [ToaroroBka K mMpakTUUeCKOMY 3aHSITUIO 10
Bcero 3a 8 cemecTp 82
4. OPMbI KOHTPOJIA OCBOEHUIA JUCIINITINHBI
CEMECTP HEJE/IN CEMECTPA
1|2 3 45| 6 |7 8 9| 10 11 12 13
8 TexkK ap TexkK OP | TexK Bornp.dud.3au, gud. 3au.

YcnoBHble 0603HaYEHYST:
e [IP — nuarHOCTHUecKasi paboTa;
e TexK — BOMPOCHI /IJIst TEKYIIIETO KOHTPOJISE;
¢ Bomnp.[Iud.3au — Boripocs! K A dhepeHI[IpOBaHHOMY 3a4eTy;
e nud. 3au. — AudQepeHLIPOBaHHBIM 3aueT.

TeKyluii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JMCKPETHEIe BpeMeHHbIe MHTePBAJIbI B CIe/[YIOIHX (hopMax:
e [MarHocTUYeckasi pabora;
e BOIPOCHI /7151 TEKYIL|Er0 KOHTPOJIS;
e BOMPOCHI K U hepeHIIIPOBAHHOMY 3a4eTy.

IIpomMexxyTouHasi aTTecTausi IPOBOAUTCS B (hopMax:
e uddepeHLIIPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHIE
JIACIATITAHBI

5.1. OcHOBHas MUTeparypa o JUCLUIUIAHE:
1. A. B. Uurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS 14 utxeHepos. M.: MamuHocTpoenue-1, 2004, a1. pec.
2. K. A. Bacos. . I'padmnuecknii nuatepdetic komriekca ANSYS. M.: IMK IIpecc, 2006, 351. pec.
3. H. H. ®énopoga, C. A. Banbsrep, M. H. [Tanunos. . OcHoBel pabotel B ANSYS 17. M.: IMK Ilpecc, 2017, 3. pec.
5.2. JononHUTe IbHAs IUTeparypa no AUCLIUIUIMHE:
He TpebyeTcsi.
5.3. [lepuoanueckue U3gaHus:

He TpebyoTCsL.

5.4, TlepeueHs pecypcoB HH(OPMAI[HOHHO-TEJIEKOMMYHUKAIHOHHOM ceTyt "MHTepHeT", HeOOXOAUMBIX [IJisi 0CBOEHHUS AVCLIUTITAHEI,
3/IeKTPOHHbBIE OUOIHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — O6pa3oBatenbHas Tiatdopma «FOpaiT». [IJis By30B U CCY30B..

CoBpemeHHble po¢eccroHanbHble 6a3bl JaHHBIX:
1. https://rusneb.ru — HaryoHasnbHast anektpoHHas 6ubmoreka (HIB);
2. https://cyberleninka.ru/ - Hayunast snekTpoHHast 6ubiuoTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 2nmeKTpoHHast 6rbmoTeka Poccuiickoro doHza hyHAaMeHTaIbHBIX
WCCIIeI0BaHUH.
VHbopMaLIOHHBIe CIIPABOYHbIE CHCTEMBI:
1. TexakcrnepT — VIH($OpMAaIMOHHBIN TOPTaJl TEXHUUECKOTo peryarpoBanus: HopMel, paBuia, crangaptsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[ TOCToB cob6CTBeHHO# reHeparuu
BI'TY "BOEHMEX" um. [l. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynerantlIntoc- nH(opMalioHHbIi 110pTas IpaBoBoOi HH(MOPMAaLUH.
5.5. IlporpammMHoe obecrieueHwe:
He TpebyeTcsi.

5.6. lHpopMaljioHHbIe TeXHOIOTUHU:

B3anMozelicTBHe ¢ obyvatonpmucs nocpegcrsoM OVIOC Moodle BT TY «BOEHMEX» uM. I.®. YcTrHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE AN CIOUIIJINHBI

6.1. ITpakTHUecKue 3aHATHUSA:

CreLjanu3upoBaHHble TPeOOBaHMS 10 000PY0BaHUIO OTCYTCTBYIOT; ayAUTOPHS C 10CAJJ0YHBIMH MECTaMH TI0 KOJTUUeCTBY
CTY[eHTOB; JloCKa.

6.2. IIpouee:

1. pabouee MecTo MpernojaBaresisi, OCHaIlleHHOe KOMITBIOTEPOM C [JOCTYIIOM B LIHTepHeT;
2. pabourie MecTa CTY/|eHTOB, OCHAIIleHHbIe KOMIILIOTEPAMH C [IOCTYIIOM B VIHTepHeT, npeiHa3HaueHHbIe Ji/is1 paboThl B 371eKTPOHHOM
obpa3oBaresibHOM cpefe.



IIpunoxenue 1
K pa0oueli mporpaMme JMCIHIITHHBI
MH)XEHEPHBIE METOJUKH! PABOTBI B ANSYS

AHHoTanus padoueii mporpamMmsI

Muciynmuia MHOKEHEPHBIE METOJVIKHM PABOTBI B ANSYS sBnseTcs AUCLMIVIMHOM 4actH, ¢opmMupyemoit
yYacCTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIeHMH 010Ka 1, mporpamMMbl NIOATOTOBKY T10 HarpaBiieHHI0 24.03.01 PakemHble KOMNAeKCbl U
KoCcMoHasmuka. JuciurivHa peanu3yercs Ha ¢akynsrere A PakeTHo-kocmudeckod TexHukd BI'TY "BOEHMEX" um. [1.®. YcruHOBa
kagezpoiit A4 CTAPTOBBIE I TEXHUUYECKVE KOMIIJIEKCBI PAKET I KOCMWUYECKIX ATITTAPATOB.

JuciuniyHa HateneHa Ha popMypoBaHye KomnemeHyull:
TICK-7.3 crioco6HOCTh TIPOBOJUTH PACUeThl TIPOYHOCTH, JUHAMUKK 3JIEMEHTOB U Y3/I0B CTAPTOBBIX CHUCTEM, KOMILTIEKCOB U usgenuii PKT ¢
TIOMOLLIBI0 CUCTeM aBTOMAaTU3MPOBAHHOIO aHajy3a, YAC/IeHHBIX METOZOB, B TOM 4YHCJ/Ie C HUCI0/Ib30BaHHWEM SI3bIKOB IPOrPaMMUPOBAHUS
HU3KOI'0 U BBICOKOTO YPOBHEM.

CO,Z[EP)KaHI/IE AUCHUIVIMHBI OXBaTbIBA€T KPYI' BOIIPOCOB, CBfA3dHHBIX C TIIpOBeAEHHMEM PpAaCYe€TOB IIPOYHOCTHU C TIOMOILIBHO CHUCTEM
dBTOMAaTU3UPOBAHHOTO aHa/IN3a, YACJIEHHBIX MeTOA0B, B TOM UHCJI€ C UCII0/Ib30BaHUEM A3BIKOB IIPOrPaMMHPOBAHMSA.

TTporpaMmoii AWCLIMILIMHBI TPEyCMOTPEHbI CJIEAYIONIE BHABI KOHTPOJISA:

TeKyluii KOHTPOJIb YCIIeBAEMOCTH CTY/[€HTOB IIPOBOJUTCS B JUCKPETHBIE BpEMEHHbIe HHTEPBAJIbI B CIeAYIOIUX (hopMax:
e [MarHocThYeckasi pabora;
e BOIIPOCHI /IS TEKYIL[ETO KOHTPOJIS;

e BONPOCHI K U dhepeHIIIPOBAHHOMY 3a4eTy.

IIpomexxyTouHas aTTecTanys MPOBOJUTCS B hopMax:
e uddepeHLIIPOBaHHEBIN 3aUeT.

OO61jasi TPYZJ0eMKOCTb OCBOEHHS JUCLMIUIMHBI cocTaBisieT 3 3.e., 108 u. TIporpaMmoli AMCLMIUIMHBI MPeJYCMOTPEHBI MpaKTHUeCcKHe
3aHATHsA (26 u.), camMocTosTenbHas paboTa cTyzeHTa (82 u).
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IIpunoxenue 2

K pa0oueli mporpaMme JMCIHIITHHBI
MH)XEHEPHBIE METOJUKH! PABOTBI B ANSYS

TEXHOJIOI'MA 1 ®OPMbI OBYUEHMSA

PeKOMeH}Z[a].[l/lI/I 0 OCBOEHHI0 JUCHHUIIMHBI I CTy/A€HTad

TpynoeMKOCTb OCBOEHMs] JUCLUIIMHBL cocTapiasieT 108 u., w3 Hux 26 4. ayAUTOPHBIX 3aHATUN, M 82 4., OTBeleHHBIX Ha

CaMoCTOSATe/NbHYI0 paboTy CTyzeHTa.

PekoMeHjaL[1Y TI0 pacripeie/ieHr0 yueOHOro BpeMeHH I10 BH/jaM CaMOCTOSITe/IbHOM paboThl U paszesiaM AUCLUITUIMHbI TPUBEEHbI

B Tabsuiie.

KoHTpO/b 0CBOEHNS JUCLIUIUIMHEI TIPOM3BOAUTCSI B COOTBETCTBUM C I10/I0’KeHHeM O TeKyIleM, pybesKHOM KOHTpOJIe yCIIeBaeMOCTH
Y MIPOMEXXyTOYHOH aTTecTaly 00yJatoLuXCs.

®opMbl KOHTPOJISI U KPUTEPUH OLieHUBaHUsI TIPUBe/IeHbI B TIpU/IokeHH 3 K Paboueii mporpamme.

HaunmenoBaH#e pa6oThI Pexkomenjyemasi iureparypa prm:{eaNéKOCTb’
Pazpgen 1. BeepeHnue.
K. A. Bacos. . I'padrueckuii unrepdeiic komriekca ANSYS: M.: MK Ilpecc,
CamocTosiTesIbHOE U3yueHre yueOHoM 2006 (1) 10
JTATepaTyphl H. H. ®énopoera, C. A. Banbrep, M. H. Tanunios. . OcHoBbI pabotel B ANSYS 17:
M.: IMK Ipecc, 2017 (1)
Wroro no pasgeny 1 10
Paspen 2. Kpurepuu NpoYyHOCTH W YCTOHYHBOCTH.
A. B. Uurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS /151 ukeHepoB: M.
CamocTosITe/IbHOe U3yUueHre yueOHOM MatuvHoctpoenue-1, 2004 (5) 10
JIUTepaTypbl K. A. Bacos. . I'paduueckuii uarepdeiic komrmekca ANSYS: M.: MK Ilpecc,
2006 (5)
Wtoro no pasgeny 2 10
Paspen 3. OCHOBBI AKOMIO3HI{HH C/I0XKHBIX KOHCTPYKIHH.
CamocrTosiTe/IbHOe U3yueHue yueOHOH 1
JTUTepaTypbl K. A. Bacos. . I'padrueckuii unrepdeiic komriekca ANSYS: M.: JIMK Ilpecc,
IToTOTOBKA K IPAKTUUYECKOMY 2006 (5) 10
3aHSATHIO
Wroro o pa3geny 3 21
Pa3zgen 4. OCHOBBI IOCTPOEHNsT KOHEUHO-3/IeMeHTHBIX MOJe/Iei.
CamocrosiTesibHOe U3yueHre yue6Hoii| H. H. ®énopoga, C. A. Banbrep, M. H. Jauunos. . OcHoBbl pa6otel B ANSYS 17: 10
JIUTeparypbl M.: JMK Ilpecc, 2017 (2)
Wtoro no pa3zeny 4 10
Paspen 5. 3ajaHue rpaHUYHBIX YCJIOBHH M Harpy)keHHe KOHeUHO-371eMeHTHBIX Moje/iei.
CamocrosiTesibHOe n3ydenre yueOHoi| H. H. ®énoposa, C. A. Banbrep, M. H. [Janunos. . OcHoBsl pabotel B ANSYS 17: 10
JTUTEepaTyphl M.: IMK TIlpecc, 2017 (5)
Wtoro no pasgeny 5 10
Paspen 6. OCHOBBI AMHAMHYECKHX PAacUyeToB 3/IEMEHTOB H KOHCTpyKnui ITY.
CamocrTosiTe/IbHOe U3yueHue yueOHOH 1
JTUTepaTyphbl K. A. Bacos. . I'padrueckuii uarepdeiic komriekca ANSYS: M.: JIMK Ilpecc,
IMoAroTOBKA K IIPAKTHYIE CKOMY 2006 (16) 10
3aHATHIO
Wroro o pasgeny 6 21
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IIpunoxenue 3
K pa0oueli mporpaMme JMCIHIITHHBI
MH)XEHEPHBIE METOJNKHA PABOTBI B ANSYS

®OH/] OHEHOYHBIX CPEACTB

(DOH,EL OLI€HOYHBIX Cpe/CTB, I103BOJIAIOLIME OLIEHUTH pe3y/IbTaThbl OGy‘IEHI/Iﬂ 1o ,ELaHHOﬁ AWCHUIVIMHE, BK/IFOUAKOT B cebst:

e JMarHocTHueckasi pabora

e BOMPOCHI /i/Is TEKYIL|ero KOHTPOIS;

e BOIPOCHI K AudepeHI[IPOBaHHOMY 3a4eTy;
e nuddepeHPOBAaHHbIN 3aUeT.

Kputepuu oneHUBaHUA

Juarnocruueckasi pabora
[IuarHoctrueckast pabota npoBogurcs B popme Tecta B SIOC Moodle:

e IIpY NPaBUILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTaLus;
e TIpU TIpaBUIbHOM OTBeTe Ha 60% BompocoB u Gosiee - arrecTarysi.

Bomnpocel /1 TeKy1ero KOHTPoJist
Bormpocs! TeKyl1lero KOHTpOoJIs IpefHa3HavYeHb! [/ KOHTPOJIS TeKyIliel yCcrieBaeMOCTH CTY[EeHTOB U UX CaMOKOHTpois. [TepeueHb
BOIIPOCOB 10 paszesly npepcrasiieH B Y MK qucLuIuvHeL.

Bonpocs! kK AuddepeHEpoBaHHOMY 3a4eTy
ITepeueHs BONPOCOB K AutdepeHLIPOBaHHOMY 3aueTy rnpezcTanieH B YMK AUCLUNINHEL

JduddepeHIiupoBaHHbII 3aueT

HomyckoM K czade guddepeHLIPOBAHHOTO 3aueTa sIB/IsIeTCs BBINOHEHHe BCeX MepONpUSTHI, IpelyCMOTPeHHBIX rpaikoM
KOHTPOJIbHBIX MEPONIPUSTHIA paboueli porpaMmsl JUCLIMIIIHBL.
JrddepeHIPOBaHHBIN 3a4eT MO JUCHUIUIMHE IIPOXOAUT B popMe ycTHOTO cobece/;0BaHUSI M OTBETOB Ha BOTIPOCHI K
muddepeHIpoBaHHOMY 3aueTy. [IperogaBarens 3afaeT ueTsIpe BOIPOCa.
IMpaBu/bHBIN OTBET Ha /]Ba BOIIPOCA SIB/ISIeTCS] OCHOBAHUEM /i7Isl TIOTyUeHHsl CTY[,eHTOM OLieHKH "'3auTeHO-Y/J0B/IeTBOPUTE/IBHO" 10
JUCLMILIVHE.
IIpaBu/BHBINA OTBET Ha TPU BOIPOCA SIB/ISIETCS] OCHOBAHUEM [iJIsI TIO/TyYeHHsI CTYAeHTOM OLIeHKH ''3a4TeHO-XOpOII0" 10 AUCIUTUIHHE.
IpaBu/bHBIN OTBET Ha YeThIpe BOMPOCA SIB/SIeTCSl OCHOBaHHEM [JIsI TIO/Ty4eHus! CTY/|eHTOM OLIeHKH ''3auTeHO-0T/IMYHO" 10 JUCLIUIIIMHE.
TepeueHb BOITPOCOB K ¥ depeHIIPOBaHHOMY 3aueTy rpezicTrasieH B YMK ANUCIUIUINHEL
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IMacropT ¢oHAa OLIEHOYHBIX CPE/ICTB

AyputopHbIe <
3aHATHSA B = °\=: ﬁ
71 = = O
KOHTaKTHOH 5 g i § s =
=% d)opme E 3] ez Jus) E
o | B o SE| £ &0
-9 8 HaumeHoBaHue pa3/jesioB U JUJaKTHUeCKHX o] g ; [ g-' E [oNe)
> s e/THHHI] EJ) 5 SS| g3 T =
4 5 A o . E s 1] 2 [SNe)
K Ft ! e S E =
= == 2 e =X
o EZ| 8w o )
R | £8 Q= o E i
£ : g
= o]
4 8 |Pa3pen 1. BBegeHue. 10 0 0 10 10 Boripoce! Ans Tekyiuiero
KOHTPOJISt
4 8 |Paspen 2. KpuTepuy NpOYHOCTH U YCTOHUYHUBOCTH. 10 0 0 10 10 Bonpocet g Tekyjero
KOHTPOJIA
4 8 Paspen 3. Oc:{om,l JIeKOMITO3MI[UH C/I0KHBIX 34 13 13 27 30 Bonpocs! g4 TeKy1ero
KOHCTPYKIUH. KOHTPOJISA
4 8 Pasaen 4. OcHOBBI TOCTPOEHHS KOHeHO- 10 0 0 10 10 Bormpocs! f/151 TeKy1ero
3/1IeMeHTHBIX Mo/e/1ei. KOHTPOJISA
4 8 Pa3gesn 5. 3ajaHue rPaHUYHBIX YCI0BHH U 10 0 0 10 10 Bonpocs! /14 Teky1ero
Harpy)keHHe KOHeYHO-3/IeMeHTHBIX Moje/Ieil. KOHTPOJIA
Paspen 6. OCHOBBI JUHAMHUYECKHX PacueToB Borpock! k
4 8 AL B A " P 34 13 13 21 30 |muddepeHIIpOBaHHOMY
3/71eMeHTOB U KOHCTpyKuuu ITY.
3aueTy
Bcero 3a 8 cemectp 108 26 26 82 100
Bcero no AucHunIMHe 108 26 26 82 100
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Kputepuu onjeHUBaHUA

IICK-7.3
BonpOCbl OmMKpblmMo2o muna:
Ne 1

,[[BYIEIB]J 0BO€ CCUCHHE JJIEMEHTA METAIIIOKOHCTPYKIIHH IIPEICTABIICHO Ha

pHcyHKe 1. J[aHBI XapaKT€PHCTHKH 3TOT0 C€4eHHA: f1 — BBICOTa CEUEHHA. O, —
TONIIHHA MOJIKH, O, — TOIIIHHA CTEeHKH, B — mHpHHa cedeHHd. [lo kakoi

(bopMyne onpeaenaeTca MOMEHT HHEPIHH CEMEHHA OTHOCHTETBHO oCH X-X?

S

Ne 2
KopoOuaroe cedeHHe 3neMeHTa METaIOKOHCTPYKIIHH TIPEICTABIEHO Ha
pHcyHKe 2. J[aHBl XapaKTEPHCTHKH 3TOr0 Ce4eHHA: H — BBICOTA CEYEHHA, J;, —

TONIMHHA CTEHKH, B — MMHpHHA cedeHHA. [lo kKakofl dopmyne ompenenderca

MOMEHT COIIPOTHBICHHA CCUCHHA OTHOCHTEIBHO OCH Y-

Y
A &

= RN

Ne 3
IMmeerca koHconbpHaA Oanka JTHHOH L =1 M ¢ IpAMOYTOIBHBEIM CE€UEHHEM
bxh=30x60 mm. Ha xoHenm Oalku  yCTaHOBIEH TIPy3  Maccoi
M =50 kr. OnpenennTs IpHBeIeHHOE HalpA:KeHHe B 3adecnke Oankd. Maccoi

Oanku npeHeOpeus. OTBeT gaTh B Mlla.

Ne 4 Vmeetcs ¢hopmyna
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YKakuTe, KaKoe HarpspkeHHe B TOJICTOCTEHHOM 000J10uUKe orpe/ienisieTcsl Mo JaHHOH Gopmyite.
Ne 5 Kakasi Moziesib 1IaCTUYHOCTU MaTepuasia rpe/cTaBieHa Ha PUCYHKe.

o
Gy —+
1
* £
—

Ne 6 KakyMy THIaMH 3/1IeMEHTOB MOTYT ObITh CMOZie/MpoBaHbl 3-D TBepJoTesbHbIe 3/IeMeHTbI KOHCTPYKLIMH B Ansys?
Ne 7 [laiiTe oripesiesieHe YIIPYTOCTH.
Ne 8 OnuinwTe MPUHLWT BUPTYaJIbHOU PabOTBL.

Ne 9 Tlepeuwnciute ycnoBus (Kputepru) paboToCcrioCOOHOCTH arperatoB Ha3eMHOro ob6opygoBanusi cornacHo TOCT P 51282-99.

Ne 10 K xakum B cootBerctBrr ¢ ['OCT P 51282-99 oTHOCATCS aBapHiiHble HAarpy3kKu?
Bonpocbi 3akpbimo20 muna:

Ne 1

a) 29,5;
6) 40,5;
B) 70,3;

r) 54,2.
Ne 2

Imeerca koHconbHad Oanmka AnuHOH L =15 M ¢ [IpAMOYTOIBHBIM
ceueHneM. [1TupuHa cedeHna b =50 mM. MaTepuan 6ankH — ctanb 20 ¢ mpeaenoM
TekydecTH o, =300 MIIa. Ha xoHen OankKH yCTAaHOBIEH TIPy3 MaccoH

M =250kr. OnpenennuTh BBICOTY CEUEHHA OalkH A ¢ YYE€TOM TOTO, UTO

k03¢ HIFEHT 3anmaca MPOYHOCTH JoMKeH OBITh 2. OTBET JaTh B MIJUTHMETPAX.

HMmeerca apyxonopHad Oalka JIHHOH L = 2 M ¢ IPAMOYTOJIBHEIM CEYEHHEM
bxh=30x60 mm. TTo gnmHE OalKH paBHOMEPHO paclpeqeleHa Harpyska
O =50 xH/M. OnpenennTs MaKCHMAIbHYIO BeTHIHHY nporuta Gamkn. Momyns
VIIPYTOCTH MaTepHalTa OAalKH NMPHHATH paBHBEIM E = 2.1-10" ITa. CoBcTBEHHBIM

BeCcOM OallkH nmpeHedpedb. OTBET JaTh B MM.

a) 92;
6) 100,5;
B) 85,7;
r) 120,5.
Ne 3 YKa)kuTe COOTHOLIIEHHS /IS KacaTe/IbHbIX HalpsyKeHHH, CXxeMa KOTOPBIX Ipe/iCTaB/ieHa Ha PUCYHKe.
Y
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6) 7. =377, =3-1,17 =-3-1_.
B) T.‘-‘: /r-i‘-' = 2’ T.\T /T_'.'.\' = 2’ T___l./f____ = 2

r) ./t =J§/2; Ty /T 2\6/2; r_jr.=43/2.

Ne 4 TIpy CTIO)KHOM HarpsDKEHHOM COCTOSIHAM SKBHBAJIEHTHOE HANpsDKeHHe [IJIst IIACTUYHBIX MaTepyasioB ONpeziessieTcs 1o Ceyoiel
(hopmyre sHepreTrueCcKoil TeEOPUM IPOYHOCTH

a) o, =G +4.77.

0) o, =05-(1-0a,) c+05-(1+a, ) +4-7°
B) O, =.37.

Do, =+o® +3-7°.

Ne 5 Vmeetcs rpadvik 3aBUCUMOCTH LIMK/IMYECKOTO HaMpsDKeHUs OT BpeMeHU. MUHUMabHOe 3HaueHHe HalpshkeHHe B LIUKJ/Ie COCTaB/IsieT
MuHyc 50 MIla. MakcrmasibHOe 3HaueHue B Luk/e coctasisier 100 MIla. Onpesenuts K03 dULiueHT acuMMeTpUH LIMK/Ia

a) 1,5;

6) -0,5;

B) -1;

r)2.

Ne 6
Hmeetcad KoHcombHasd 0anka JTHHHOH | M ¢ momepedHeIM ceueHHe b X h

50x 150 mM. K KkoHOy Oankd IpHiaokeHa Harpyska 1000 kr. Ormpenenuts
MaKCHMA/IBHYI BEeTHUHHY Iporuda Oanku. MOIyIe YIPYTOCTH MaTepHala Oalku
IIPHHATE PaBHEIM 2.1 X 10! ITa. OTBET JaTh B MM.

a) 3;

6) 1,1;

B) 1,5;

r) 0,5.

Ne 7 CeueHue 6ajiKv UMeeT BU/I, MPe/ICTaB/IEHHbIN HA PUCYHKE.

31 |
s il:—
? | f// =
X s | - X
I ks
= / I a
l!':{q QS J*-—-—I—
a |
|

) 4

OnpefeTs MOMEHT MHepLuy J cedeHUs] OTHOCUTE/IbHO ocH X-X.
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_64-a* 125 , a . a .

a) Jy_y = +—a +—+10-a+—+2-a
o 12 12 28 24
- 125-a* 125 , a' . s4.4° .
6) J_x'—_'t':iq; + T -ﬂ4+%+8-a4+ a +4-a°
2 4 Lt
B) J'vf_rf2125-f:=4+1””5-f:f*+a—+5-f:f‘+6:l  i5.4
o 24 24 24
5. 4 4 . 4
r) “'-'r.i:—_r::lbsliﬂg+L25-f:.r3'+f‘%+0,7’5-fJ"+641fIr +4-4°

Ne 8
,HﬁHﬁ CIeayronrat (tiOpMy.]’[ﬁ 3KBHBAJICHTHOT'0 HAIIPAKCHHA B 000I0UKeE.

p)

[ 3 3 3
G-sxs = \/0‘5 ’ l(o-r - O.:) + (O.: - O-}') + (O.r' - O-r) J
VKaXuTe THI [PHHATOH OOOIOYKH, IS KOTOPOH IIpHMEHHMAa JIaHHad

¢oprya IpH AeHCTBHH BHYTPEHHETO HCIBITATENLHOTO JAaBICHHSL P .

a) ToncrocteHHast 06010uKa
6) ToHkocTeHHast 060/10UKa

B) Cceprueckast o6osouka

r) HunHzapryeckast o6o1ouka

1) Konrueckast o6omouka
Ne 9 TIpezcTap/ieH KpUTepUii 060I0UKH

2:d _
D—d

[1n1st Kakoit 060/10UKH IPUMEHUM JJaHHBIH KPUTEpPHH?
a) st TonCTOCTeHHOH 060/I0UKH

6) [I/1s1 TOHKOCTEHHOM 000JI0UKH

B) lyis1 cchepuueckoit 060/10UKU

r) JI/1s1 UIMHPHYe CKOM 000/10UKH

1) Jist KOHMUIeCKOl 060I0UKH
Ne 10 PacueTHbIe C/Tyyad Ha KOTOPBIE [IOJDKEH ObITh PACCUMTAH arperat Ha3eMHOro 060pYJOBaAHMS TIPY €ro SKCITyaTallii B COCTaBe
CTapTOBOrO KOMITIEKCa:

a) paboure
0) npeaenbHbIE
B) aBapuiiHble

T') BCe yKa3aHHbIe BAPUAHTHI
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