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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)

24.05.01 ITpoekTHpPOBaHUe, MPOM3BOACTBO U KCIIyaTalllsA PaKeT U PAKeTHO-KOCMUYeCKHUX KOMIUIEKCOB

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

I[ICK-02 — criocoGHOCTb TMPOBOAUTH TEXHUYECKOE TMPOEKTUPOBAaHHE W3[e/IMi DPakeTHOW M PAKeTHO-KOCMUYECKOHW TEXHUKU C
WCIIO/b30BaHUEM TBep/JOTe/bHOTO KOMITbIOTEDHOTO MOJe/MpOBaHUsl B COOTBETCTBUE C €[MHOW CHUCTeMOM KOHCTPYKTOPCKOM

AOKYMEHTAall1 U Ha baze COBPEMEHHLIX IMPOrPaMMHBIX KOMITJIEKCOB

@DOpMHUPOBAHHIO KOMITETEHLMH CTY)KUT AOCTIKEHHE C/IeYIOLIUX pe3y/IbTaToB 00pa3oBaHus:
IICK-02

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
y4acTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, mporpaMMB! ITOATOTOBKY 110 HaripasyieHuro 24.05.01 IIpoekmupogaHue,
npou3go0cmeo U sKCniyamayust pakem U pakemHo-KOCMU4ecKux KOMN/a1eKcos.

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

Cofep>xaHne UCLUIUIMHBL SB/seTCs OCHOBOW it ocBoerusi auctprme: IIOJIOTOBKA K IHPOLEAYPE 3AINNTHI 1
3AIIUTA BBIITY CKHOHN KBAJIN®GVKAITMOHHOMU PABOTBHIL, ITPEJTUIT/IOMHAS ITPAKTHUKA.

HpeABapI/ITeHLHbIe KOMITIeTeHLINHU, CCl)OpMI/lpOBaHHLIe y o6yqa}omerom A0 Haydasia U3ydyeHHuA JUCLHITIMHBIL

¢ OIIK-1 — CriocobeH PUMEHSTH eCTeCTBeHHOHAyuHbIe U 00IIeMHXeHepHbIe 3HAHUS, METO/IbI MaTeMaTHUeCKOro aHa/lu3a U
MOZeTMPOBaHHsl, TEOPETHUECKOr0 U SKCTIePUMEHTAIbHOTO UCC/Ie0BaHs /IS pellleHus MHKeHepHbIX 3aJau podeCcCroHaNbHOM
JlesITeIbHOCTU

e OIIK-5 — CriocobeH pa3pabaTbiBaTh (hH3HMUECKIEe U MaTeMaTHueCKIe MOJIe/TH UCCTIeAyeMbIX TIPOLIECCOB, SIB/IEHUH U 00BEKTOB,
OTHOCSIIUXCS K TIPOGeCCHOHATBHOU Cdepe AesTeTbHOCTH /1S pellieH!s] UH)KeHePHBIX 3a/1au

e TICK-04 — CniocobeH NMpOBOAUTL MaTeMaTH4YeCKOe MOZeTMPOBAHIe pa3pabaTbiBaeMOro U3/e/usi ¥ ero MOfACUCTEM AJIs
MPOTHO3UPOBaHUs PYHKIIUOHUPOBAHUS, ONITUMU3ALIUH, OKH/IAEMBIX PUCKOB U BO3MOXKHBIX OTKa30B



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

3.1. CopeprxaHue (qUAAKTHKA) JUCLUIL/IUHBI
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5 10 Paspen 1. Beegenne. 1.1 Uto Takoe ANSYS, ero ocHoBHBIe Mofy/H. 1.2 Be/ieHne B TeOPUIO KOHEYHBIX 3/1EMEHTOB U KOHEUHO- 10 0 0 10 10
9/IeMEHTHOTO aHa/In3a.
5 10 Paspen 2. KpuTepHu NpouHOCTH H yCTOWYHBOCTH. 2.1 Kputepuu MpouHOCTH ¥ yCTOHYNBOCTH KOHCTPYKLmi ITY. 10 0 0 10 10
Pasgen 3. OCHOBBI IEKOMIO3HI{MH CIOKHBIX KOHCTPYKIMH. 3.1 JIeKOMIIO3ULUs KaK OCHOBA OBICTPBIX MH)KEHEPHBIX PellieHni B
5 10 PpaMKax npoekTHpoBaHus 3.2 [IpakTudecKue NpUMephl JeKOMIO3ULMU KOHCTPYKLmii 3.3 TIpejcTaBieHye THIIOBBIX 31emMeHTOB [1Y 34 17 17 17 30
2151 P X 33/1a4 MPOEKTHPOBAHKSI.
5 10 Paspgen 4. OCHOBBI IOCTPOEHHA THBIX i. 4.1 Tuapasmiuecknii 6ak 4.2 MeTa//IOKOHCTPYKLIHS OTCeKa 10 0 0 10 10
4.3 Crpena.
Paspen 5. 3ajaHHe rpaHMYHBIX YCIOBHH H Harpy)XeHHe THBIX i. 5.1 TIpouHoCTHO# pacyeT
5 10 ruApaBIYeckoro Gaka 5.2 TIPOYHOCTHOMN pacyeT MeTa/UIOKOHCTPYKLMHK OTCeKa 5.3 [IPOYHOCTHOI! pacueT MeTa/yIOKOHCTPYKLIHH 10 0 0 10 10
CTpebl.
5 10 Pa3jent 6. OCHOBBI JHHAMHYECKHX PAaCYeToB 3/1eMeHTOB M KOHCTpYKiuii ITY. 6.1 TIpouHOCTHO# pacyeT oTceka ¢ 34 17 17 17 30
060py/0BaHHEM.
Bcero 3a 10 cemecTp 108 34 34 74 100
Bcero no gucuunMHe 108 34 34 74 100
3.2. AyIUTOPHBII PAKTHKYM
No O0bem, aya.
HOMEP U HAUMEHOBdHUE pa3jiesia AUCHUII/IMHbI Tema NPaKTU4YeCKOro 3aHATHUA
n/n 4acoB
1 |Pa3zgen 3. OCHOBBI J€KOMITO3ULIMM CJIOXKHBIX KOHCTPYKLMI. |OCHOBBI JeKOMITO3ULMHU CJI0KHBIX KOHCTPYKLMHA 17
by Paaaen 6. OCHOBBI AVWHaMHU4YeCKHUX paCyeToOB 3JIEMEHTOB U OcHOBBI AWHaMHU4YeCKHX paCyeTOB 3/IEMEHTOB U 17
KOHCTpyKLuii [TY. KOHCTpyKLui ITV.
Bcero 3a 10 cemecTp 34
3.3. CamocrosaTenbHas pabora crygenta (CPC)
Ne Oo0nem,
/i HOMEP U HAUMEHOBdHUE pa3jie/jia TUCHHUII/IUHbI COAEP)KaHl/IE yqeﬁﬂoro 3da/jdHUA —
CaMoCTosTeIbHOE H3yueHHe yuebHoH
1 |Pasgen 1. Beegenue. Y y 10
JINTePaTypbl
o CamocTosiTe/IbHOe U3yveHre yaeOHOi
2 |Paspgen 2. Kputepuu NpOYHOCTH U YCTOMYHMBOCTH. Y e 10
JINTEPAaTyPbl
3 CamocTosiTesIbHOe U3yueHre yueOHOM 10
Paszien 3. OCHOBBI [1eKOMIIO3ULIUYU CI0KHBIX KOHCTPYKLIUH. JIMTeparypbl
4 [ToaroroBka K mpakTHUeCKOMY 3aHSITUIO 7
" CamocrosiTe/IbHOe U3yueHue yueOHON
5 |Pasgen 4. OCHOBBI IOCTPOEHUSI KOHEUHO-3/IEMEHTHBIX MOZesei. Y e 10
JINTepaTypbl
6 Pa3,qen 5. 3a,an1/Ie TPaHUYHBIX YCJ'IOBI/Iﬁ U Harpy>keHvue KOHeuHO- CamMocrosiTenibHOe u3syueHuve yq86HOﬁ 10
3JIEMEHTHBIX Mo,qenef/i. JINTePaTypbl
. |CamocrosTenbHoe u3yyeHue yHE6HOﬁ
7 |Pa3men 6. OCHOBBI JMHAMUUECKUX PACUETOB 37IEMEHTOB U KOHCTPYKLMI 10
oy JINTEPATYPhI
8 ’ HO,[[FOTOBKH K MMPaKTU4Y€CKOMY 3aHATUIO 7
Bcero 3a 10 cemecTp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIUITVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1|2 3 4|5/ 6 |7 8 910 |11 |12 13 14 (15| 16 17
10 TexkK ap TexkK ap TexkK ap Bonp.Iud.3ay, aud. 3au.

YcnoBHble 0603HaUeHHsI:

[P — nuarHocTrueckasi pabora;

Bonp.[Jucd.3au — Borpocs! K AuddepeHIIpOBaHHOMY 3a4eTy;
TekK — BOIIPOCHI 151 TEKYIIer0 KOHTPOJIS;

o nud. 3au. — fuddepeHIMPOBAHHBIN 3aueT.

TeKyIMii KOHTPO/Ib YCIIEBAEMOCTH CTY/|EHTOB IPOBOJUTCS B JUCKPETHBIE BPeMEHHbIe HHTEPBA/Ibl B C/IeYIOLIMX (hopMax:
e JMarHoCTHUeckasi pabora;
e BOIPOCHI K AndepeHI[IPOBaHHOMY 3a4eTy;
e BOIPOCHI /151 TEKYLL|Ero KOHTPOJIS.

IIpomMexyTouHasi aTTecTaLusi IPOBOAUTCS B hopMax:
e nuddepeHINPOBAHHBIN 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
yYacTHHKaMH o0pa3oBaTe/IbHBIX OTHOLIEHWiI Oyioka 1, mporpaMMbl TNOATOTOBKM IO HampasneHuro 24.05.01 IIpoekmuposaHue,
npou3eo00cmeo U 3Kcnayamayusi pakem U pAakemHO-KOCMUYeCKUX Komnjaekcos. [IWCLMIUIMHA peanu3yercss Ha Qakynbrete A PakeTHo-
kocmvuueckor TexHuku BI'TY "BOEHMEX" um. [].®. YcrunoBa kadeapoit A4 CTAPTOBBIE U TEXHUYECKUWE KOMIIJIEKCHI
PAKET 1 KOCMIMYECKUX AIIITAPATOB.

JucuunivHa HaresleHa Ha ()OpMHpPOBaHUe KOMNemeHyul:
TICK-02 crioco6HOCTb NPOBOAUTH TEXHUUECKOE TPOEKTUPOBaHKe M3/e/IHi PaKeTHON U PaKeTHO-KOCMHUYECKOM TEXHUKH C UCII0Nb30BaHUEM
TBEepJOTEe/ILHOTO KOMIILIOTEPHOTO MO/eJIMPOBAaHUsI B COOTBETCTBHE C €AWHOW CHCTEMOM KOHCTPYKTODCKOW [OKYMeHTaluu M Ha 0Oase
COBPEMEHHBIX [IPOrPAMMHBIX KOMILIEKCOB.

Co,aepx(aHHe AUCLUIVIMHBI OXBaThbIBA€T KPYI' BOIIPOCOB, CBfA3aHHBIX C TIIpOBeJEeHHWEM pacyeTOB IIPOYHOCTH C IIOMOLIBHO CUCTEM
dBTOMATHU3UPOBAHHOI'O aHa/IM3ad, YHC/JI€HHBIX METOJ0B, B TOM UKMCJ/ie C UCI0/Ib30BaHHEM A3bIKOB IMPOrpaMMHPOBaHHA.

HpOFpaMMOﬁ AVCHUIUIVMHEI IIPe1yCMOTPEHLI C/iIeJyIOI1ie BUAbI KOHTPOJIA:

TeKyIMii KOHTPO/Ib YCIIEBAEMOCTH CTY/|eHTOB [POBOJUTCS B JUCKPETHbIe BDeMEHHbIe HHTEPBAJIbl B CJIeAYIOLIMX (HopMax:
e JMarHoCTHYecKas paboTa;
e BONPOCHI K uphepeHIINPOBaHHOMY 3a4eTy;
e BOIMPOCHI /715 TEKYIL|ero KOHTPOJIS.

ITpomesKyTouHas aTrTecTanus NPOBOAUTCS B (popMax:
e uddepeHLIPOBaHHBIM 3aYeT.

OO1masi TpyI0EMKOCTb OCBOEHMSI JUCLMIUIMHBI cocTapisieT 3 3.e.,, 108 u. IIporpamMmoii JUCLUIUIMHBI MPEAyCMOTPEHBI TPAKTHUeCKHe
3aHsTHs (34 4.), camMocTosATeNbHAs paboTa cTyzaenTa (74 u).



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 34 4. ayAUTOPHBIX 3aHATUN, U 74 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.

@DopMbI KOHTPOJISI U KPUTEPUH

OLIeHMBAaHUs1 NIPUBE/IeHBI B MPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboThI PekomeHn/lyeMasi 1uTepaTrypa pr;u‘)g\zxomb,
Pazpgen 1. BeepeHnue.
H. H. ®énopoga, C. A. Banbrep, M. H. Tanunos. . OcHoBbl pabotel B ANSYS 17:
CaMOCTE)HTEJILHOE v3yuyeHue M;: OMK H[iecc, 2017 (1-3) 10
yueGHOM JIMTepaTyphl K. A. Bacos. . I'paduruecknii uarepdeiic komrmekca ANSYS: M.: JMK Ilpecc,
2006 (1)
Wrtoro no paspeny 1 10
Paspen 2. Kpurepuu NpoYyHOCTH W YCTOHYHBOCTH.

CaMocTosiTeNlbHOe H3yueHue A. B. Uurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS a5t utkeHepoB: M.: 10
yueOHOH UTepaTyphI ManmHocTrpoenue-1, 2004 (5)

Wroro no paspeny 2 10

Paspjen 3. OCHOBBI {6 KOMIIO3UIMH CI0)KHBIX KOHCTPYKIIHH.

CamocTosTe/IbHOE U3yUyeHHe 10
yueOHOMN JIMTepaTyphl K. A. Bacos. . I'paprueckuii unrepoeiic kommiekca ANSYS: M.: IMK Ilpecc,
TToAroTOBKa K IPAaKTUYECKOMY 2006 (5) 7
3aHATUIO

Wroro no paspeny 3 17

Paspen 4. OCHOBBI IOCTPOEHHSI KOHEUHO-3/IeMeHTHBIX MOJe/ie.

CaMocTosTebHOe U3yueHHe H. H. ®énopoga, C. A. Banerep, M. H. [lanunos. . OcHoBsl pabotsl B ANSYS 17: 10
yuebGHO JIMTepPaTyphI M.: IMK Ilpecc, 2017 (2)

Wrtoro no paspeny 4 10

Paspen 5. 3aaHue rpaHUYHBIX YCJIOBHH M Harpy)keHHe KOHeUHO-31eMeHTHBIX Mo/esIei.

CaMocTosiTeNlbHOe H3yueHue H. H. ®énopoga, C. A. Banbrep, M. H. Tanusnos. . OcHoBbl pabotel B ANSYS 17: 10
yueOHOH UTepaTyphl M.: MK Tlpecc, 2017 (5)

Wtoro no pasgeny 5 10

Pa3pgesn 6. OCHOBBI AMHAMHUYECKUX PAaCcUYeToB 3/IEMeHTOB U KOHCTpyKnwmii ITY.

CamocTosITe/IbHOE H3yUyeHHe 10
yueOHOM JIMTepaTyphl K. A. Bacos. . I'paprueckuii unrepoeiic kommiekca ANSYS: M.: MK Ilpecc,
TToAroTOBKa K TIPAaKTUYECKOMY 2006 (16) 7
3aHATUIO

Wroro no pa3zeny 6 17
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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 <
N e
3aHATHSA B g ° =
KOHTaKTHOM ) =9
OHTaKTHO - z g =E=e
. dopee | 22| 2% s
= o = CI::J = g < (&)
O (@) o g =X = g =)
4 ] HaumeHoBaHuUe pa3fie/ioB U JUAAKTHYECKUX E g g2 2& o0
o] = eJUHH X S © 1 2 an i
% = FAHHAR 2 © | 8| 5= g =S
K Ft ! e S E =
= == 2 e =X
o EZ| 8w ~ )
R | g8 02 =S =
= S =
= o
5 10 |Pa3pen 1. BBegenue. 10 0 0 10 10 Boripoce! Ans Tekyiuiero
KOHTDOJIS
5 10 |Paspen 2. KpuTepuy NPOYHOCTH U YCTOHUYHUBOCTH. 10 0 0 10 10 Bonpocet g Tekyjero
KOHTPOJIA
5 10 Paspen 3. Ocyonm JeKOMITO3HIIHH CJIOKHBIX 34 17 17 17 30 Bompocs! g5t TeKy1iero
KOHCTPYKIIHIA. KOHTPOJIS
5 10 Pasaen 4. OcHOBBI TOCTPOEHHS KOHeHO- 10 0 0 10 10 Bormpocs! f/151 TeKy1ero
3/1eMeHTHBIX MO/e/1eH. KOHTPOJIS
5 10 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
5 10 AL B A " P 34 17 17 17 30 |muddepeHIIpOBaHHOMY
3/71eMeHTOB U KOHCTpyKuuu ITY.
3aueTy
Bcero 3a 10 cemecTp 108 34 34 74 100
Bcero no AucHunIMHe 108 34 34 74 100
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Kputepuu onjeHUBaHUA

IICK-02
BonpOCbl OmMKpblmMo2o muna:
Ne 1

JaHa ciaeyromas ¢popMylIa 3KBHBATEHTHOTO HANPS/KEHHA B 000I0YKE.

p)

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

¢opMya IpH AHCTBHH BHYTPEHHETO HCIBITATENLHOTO AAaBICHAL P .

Ne 2 Vmeetcs ¢hopmyna

YKakuTe, KaKoe HarpspkeHHe B TOJICTOCTEHHOM 000J10uKe orpe/ienisieTcsl Mo JaHHOH Gopmyite.
Ne 3 TIpeacTaBieH KpuTepyii 06010UKH

[ln1st Kakoii 060/10UKY PUMEHUM JJaHHBIH KPUTEPHH ?
Ne 4 Kakasi Moziesib TJIaCTUMHOCTU MaTepuasia rpe/icTaBieHa Ha PUCYHKe.

EGy

Ne 5 KakuMy TUIaMH 3/IeMEHTOB MOTYT ObITh CMOZie/MpoBaHbl 3-D TBepZoTe/bHbIe 3/IeMeHTbI KOHCTPYKLMH B Ansys?

Ne 6 [laiiTe oripesiesieHH e YIIPYTOCTH.

Ne 7 OmnuiyvTe NPHUHLAI BUPTYanbHOM paboThL.

Ne 8 TlepeunciuTe yciaoBHs (KpUTEpHH) paboTOCIOCOOHOCTH arperartoB Ha3eMHOT0 o6opyzoBanus cornacHo T'OCT P 51282-99.

Ne 9 K kakum B cootBetcTBUM ¢ 'OCT P 51282-99 oTHOCSTCS aBapuiiHbIe HATPY3KU?

Ne 10 YkakuiTe pacueTHbIe CJIy4au Ha KOTOPbIE J0/DKEH ObITh PAaCCUMTaH arperat Ha3eMHOTO 000PYZOBaHUS [IPH €ro IKCIUIyaTaliy B
COCTaBe CTapTOBOI'O KOMIL/IEKCa.
Bonpocbl 3akpbimo2o muna:

Ne 1
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Ne 2

,HBYT&B])OBOB CCUCHHE 3JIEMCHTa MCTAINIOKOHCTPYKIIHH IIPEICTAaBIICHO Ha

pHCYHKE 1. JIaHBI XapaKT€PHCTHKH 3TOro C€4YeHHsd: /1 — BBICOTa CEUYECHHA., O, —
TONIIHHA IIONIKH, &, — TONIOHHA CTEHKH, B — IMHpHHaA cedeHHA. Ilo Kakoi

dbopMyTe onpeendeTcsa MOMEHT HHEPITHH CEUeHHA OTHOCHTENTbHO ocH X-X7?

Y
| KL A

N PO NS N

BapuaHTBI OTBETOB:
a) JX—X :H'CS'J +2'B'51;
H

6) J}f—_’f :E(6513+51H)’

B) J, = Il]: (6-6,-B+65,-H):
H-(4-6,-B+3-H-5,)-(2-B-8,+H-65,)

r) Jyy= |

8-(5,-B+5,-H)

14

25035



pHCyHKe 2. JlaHBl XapaKT€PHCTHKH 3TOr0 C€4E€HHA: f7 — BBICOTA CEUEHHA, O, —

TONIIHHA CTeHKH, B —mmpHHa cedeHna. [lo kakoit dopmyne ompenendercs

KO]JOG‘I&TOB CECUEHHE 3JIEMEHTAa METANIOKOHCTPYEITHH IIPEACTABICHO Ha

MOMCHT COIIPpOTHBIICHHA CCUCHHA OTHOCHTCIIBPHO OCH Y-

Y
0
——
=X X
/
Z
Y
B
BapHaHTBI OTBETOB:
~ 3 g
a) W’j__j_ ZEI[E_FIJ;
6 | B
0w, =2 (2 Ee):
3 |\ B
B) W, , =8-(H+2-B-5):
r) W, ,=2-8-(B+H)
Ne 3 CeueHue 6asKv UMeeT BU/I, MPe/CTaB/IeHHbIN Ha PUCYHKE.
}J’
3 |
? -
X | - X
AR
lk V/
, !
oy [ —
=
a |
Y

OrnpezfieMTh MOMEHT MHepLUY J ceueHus1 OTHOCUTebHO ocu X-X.
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Ne 4

Ne 5

Ne 6

a) 40;
0) 34,2;
B) 27,2;

r) 30,4.

a) 29,5;
06) 40,5;
B) 70,3;

r) 54,2.

a) 92;

_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) JY_Y2125_a4+1,~5_a4+a_+5_a4+64  i5.4
o 24 24 24
5. 4 4 . 4
r) “'-'r.v(—_t:lbsli_’g+L25-f:.r3'+f‘%+0,7’5-fJ"+641fIr +4-4°

Imeerca koHcoObHAA Oalka ATHHOH L =1 M ¢ IpAMOYTOIBHBIM C€UeHHEM
bxh=30x60 mm. Ha xoHenm ©Oalkiu  yCTAaHOBIEH TIPYy3  MAacCoH
M =50 xr. OnpeaenuTs NPHBENCHHOE HANPAKEHHE B 3alelnke OankH. Maccoi

Oanku npeHedpeus. OTBET HaThk B Mlla.

IMeerca KoHcONbHaA Oanka AMHHOH L=L5M ¢ IOpAMOYTOIBHBIM
ceuenneM. [1Inpuna cedenna b =50 M. Matepuan 6aakH — ctanb 20 ¢ mpeaemoM

TekydecTH o, =300 MIla. Ha koHenm OalkH yCTaHOBIEH TIPY3 Maccol

M =250kr. OnpenenHTh BRICOTY CE€UEeHHA OalkH A C YYeTOM TOTO. UTO

K03 QHIHEHT 3amaca MPOYHOCTH J0KeH OBITh 2. OTBET JaTh B MHJUTHMETpPaXx.

HMmeerca aByXonopHad Oalka JIHHOH L = 2 M ¢ IPAMOYTOJIBHEIM CEYCHHEM
bxh=30x60 mm. ITo gnmHe OalKH paBHOMEPHO paclpeleleHa Harpyska
0 =50 xH/M. OnpeIennTs MaKCHMAJIbHYIO BeIHIHHY nporHba Gamkx. Moayns
VIPYTOCTH MaTepHala GalKH NPHHATh paBHEIM E = 2.1-10" ITa. CoBcTBEHHBIM

BecoM OankH nmpeHedpedub. OTBET IaTh B MM.

6) 100,5;

B) 85,7;

r) 120,5.
Ne 7 YKa)kuTe COOTHOIIEHHS AJIsT KacaTe/IbHBIX HANPsDKeHHUH, cXeMa KOTOPBIX IIpeZiCTaB/IeHa Ha PUCYHKe.
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a) T =T 1T =T, 17T,=T..
6] T_'.': = ‘\4@ . T:_'.' . T.‘q.' = -V@ . T_'.?u:’ .= ‘V@ T .
B) T.‘-‘: /r;‘-' = 2’ Tu‘ K(T_'.'.\' = 2 : T.‘.l'/r.': = 2

r) 7, /r_ﬁ_l_ =«f§/2; T, /r_n. =wf§/2; r_ .= «.@/2

Ne 8 TIpu C/I0’)KHOM HarlpsbkKeHHOM COCTOSIHUM SKBUBaleHTHOe HalpsDKeHUe [J1s1 [I71aCTUYHBIX MaTeprasioB OrpejesisieTcs Mo clefyroleit
(hopmysie SHepreTHYeCKOW TEOPHUH IIPOYHOCTH

a) o, =o' +4-7°.

6) o, =05-(1-a,) c+05-(1+a,) o’ +4.1>
B) 0., = 3r.

No,, =o +3-7°.

Ne 9 Vmeetcs rpadvik 3aBUCUMOCTH LUK/INUECKOTO HalpsDKeHHUs OT BpeMeHU. MUHUMa bHOe 3HaueHHe HarpspkeHYe B IIUKJIe COCTaB/IsieT
muHyc 50 MIla. MakcumMansHoe 3HaueHue B [jUK/e cocTtasiser 100 MIla. Onpegenuts KO3 @UIMEHT aCHMMeTPHH LiUK/Ia

a) 1,5;

0) -0,5;

B) -1;

r) 2.

Ne 10
IIMeeTcs KOHCONBbHasg 0alka IIHHHOH 1 M C NONEPEYHBIM ceueHHe b X h

50x 150 MM. K KoHHy OGanku mnpHiaoxkeHa Harpyska 1000 kr. Ompenenuts
MaKCHMAITBHYK BETHUHHY Iporuda 6anku. MOIyIe YIPYTOCTH MaTepHala Galnku
MpUHATE paBHEIM 2.1 X 10! ITa. OTBET 1aTh B MM.

a) 3;

0) 1,1;

B) 1,5;

r) 0,5.
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