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JIUCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBHHA C TPEBOBAHUAMUA ®EJNEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAH/JAPTA BBICHIEI'O OBPA3OBAHUSA (®I'OC BO)

17.05.01 Boenpunacel 4 B3pbIBaTeIu
roz Habopa rpymnmel: 2024

ITporpamMmy cocTaBuI:

Kadesnpa E4 BBICOKOOHEPTETUUYECKUE YCTPOMICTBA
ABTOMATNYECKMX CUCTEM
Cupopenko Tumodeli BiaguMupoBud, cTapiivii ipemnosaBaresib

ITporpaMma paccMoTpeHa
Ha 3acefjaHuM Kadezpbl-pa3paboTuunka .
paboueii mporpammbl E4 BBICOKOOHEPI'ETUYECKUE YCTPOUCTBA ABTOMATUYECKUX CUCTEM

3aBepyrommii Kadeapoit Hecrepos H.U., kK.T.H., fo11.

ITporpaMma paccMoTpeHa
Ha 3ace[JaHuU BBIyCKarollell Kadespel

E4 BLICOKO3HEPTETUYECKHE YCTPOVICTBA ABTOMATUYECKUX CUCTEM

3aBepytommii Kadenpoit Hecrepor H.U., kK.T.H., fo11.




PABOYASA ITPOT'PAMMA TN CIIAIIVINHBI
YUNCJ/IEHHBIE METO/IbI PEIINEHUA 3AJIAY ITPUKJ/IATHOU MEXAHUKU

Pa3pesnbl paboueii mporpaMMsI

1. TEJIN OCBOEHUA OVCHUIT/IVNHBI

2. MECTO INCHUIIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)KAHME AVCLUIIJIMHBI

4. ®OPMEI KOHTPOJIA OCBOEHNA AVCLHATIJIMHBI

5. YYEBHO-METOIWYECKOE 11 THO®OPMAIIMOHHOE OBECIIEUEHUE JVUCHUITINHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEYEHUME JUCIHUITJIMHBI

IIpuiokenus K paboyeii mporpaMme JUCLUIUTHHBI
o Tlpunoxenue 1. AHHOTaIMs paboueit mporpaMmbl

o TIpunoxenue 2. TexHosoruu v GopMbl 00yUeHUs
o [Ipunoxkenue 3. @OH/bI OLIEHOYHBIX CPEJCTB



1. IEJIM OCBOEHHSA TNCIIAITI/INHBI

HEJ'II:IO OCBO€HHSA AUCLUTI/IMHBI ABJIAETCA (l)OpMI/IpOBaHI/Ie c1eayrommx KOMHETEHHHﬁ:

[ICK-2 — BnageeT 0CHOBHBIMU METOZAaMU MPOEKTHMPOBaHKs1, PACUETOB [MaTPOHOB Y T'MJIb3 Pa3/IMYHOr0 Ha3HAUeHHUs

DOpMUPOBaHUIO KOMIETEHLMH CITY>KUT JOCTYDKEHHE CEAYIOLINX Pe3y/IbTaToB 00pa30BaHUs:
IICK-2

3HAHUA:

Ha ypOBHe TIOHUMaHWUs: pa3paboTKa MeTOAMK pacdeTa, ONTUMH3aLlMH U CTPYKTYPHO-TIapaMeTPHUeCKOro CHHTe3a
TEXHOJIOTUH U3TOTOBJIEHHUS 3/IEMEHTOB OOEMPUIIAcoB, a TaKXKe UX KOHCTPYKIIUH;

WCITIO/TB30BaHKUe MH(OPMALIMOHHBIX M KOMITBFOTEPHBIX TEXHOJIOTHI MPH MPOEKTUPOBAaHUK 00pa3LjoB 6oenpuacoB
Y pa3paboTKK TeXHOJIOTHH UX U3rOTOBJIEHNS;

TIpUMeHeHue CTIeLaM3UPOBaHHBIX PAaCueTHBIX TPOTPAMMHBIX CPEeJCTB AJISI CO3ZaHMsI KOMITBIOTEPHBIX Mozesei
JJIs1 OLIeHKH PacyETHBIX TapaMeTPOB W3ZeHH W MPOLIeCCOB B 00/aCTH MAIlIMHOCTPOEHUS] U 00/1acTH TPOEKTUPOBaHMUS
Goernpuriacos;

YMeHUs:

MOCTPOEHHE PACUETHBIX AJTOPUTMOB M TIPOTPAMMHBIX MOAY/IEH [isi OINpeJeseHrs] OCHOBHBIX TApaMeTpOB
TeXHOJIOTUYECKUX MPOLIECCOB U NMOCTPOEHHUE B3aUMHBIX CBSI3el, MOTyUaeMbIX Pe3y/bTaToB,;

aHaJIMTHYeCKass OLieHKA II0JyYaeMbIX De3y/BTaTOB pacuyéTa, MOCTPOeHHe rpaduuecKuXx M MaTeMaTHueCKHX
3aBUCHMOCTEH /151 UX OLIEHKU Pe3y/bTaToB;

BepU(UKALIYs U BATU/ALMS BBITIOIHEHHBIX PACUETOB YMC/IEHHBIMY ¥ AHAJTUTHYE CKUMU METOAaMU;

HABbIKU:

MO/ie/IMPOBaHHe MPOL{eCCOB U3TOTOBIEHHS 3/IeMeHTOB GOeNpHUIiacos;

KODPEKTHOe COCTaB/ieHHe aJrOpUTMOB pacuéra TpeOyeMbIX BeMUUHH (T€XHOJOTHUECKUX [apaMeTpOoB),
M03BOJISIFOLIMX GBICTPO MOJTyYaTh UX UTOTOBbIE 3HAUEHUs PY N3MEHEHUH UCXOHBIX AHHBIX;

BBITIO/THEHHE HAyUHO-TEXHUYECKMX OTUYETOB C aHA/M30M M COTIOCTaB/ieHWe pe3y/IBTaTOB, MOTyUeHHBIX Pa3HBIMU
MeTOJaMHL.



2. MECTO JMCHAIVINHBI B CTPYKTYPE OOII BO

Ouciyniuaa YUCTEHHBIE METO/IbI PEIITEHUS 3AJAY ITPUKJ/IATHOV MEXAHWKM siBnseTcs
IUCLIMIIMHOY YacTH, (hopMHUpyeMoii yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, IporpaMMbl IOATOTOBKH
1o Hanpas/eHuto 17.05.01 boenpunachl u 83pbieamesnt.

CopepxaHue [JUCLMIIMHBI SIB/SIETCS JIOTUYeCcKUM Tpogo/pkeHreM auctumiiviH: BBICIITAST MATEMATUKA,
COIIPOTUBJ/IEHUE MATEPUAJIOB, MATEMATUYECKHWE METO/JbI B MEXAHUKE, NTH)KEHEPHBIE
PACUETHI B CUCTEME MATHCAD, MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA, TEOPHUS
OBPABOTKU METAJIUIOB JAB/IEHUEM.

CopepskaHue AVCLUIUIUHBI SBJISIETCS 0CHOBOM it ocBoeHus auctmrmuind: TEXHOJIOTUS ITPOU3BO/JCTBA
BBICTPEJIOB, TEXHOJ/IOT' s KOBKU 1 OFBEMHOM IIITAMIIOBKH.

HpE,ZLBapI/ITEIIbHLIe KOMIIeTEHI1H, CCl)OpMI/IPOBaHHLIe y 06yqa}omerocsl A0 HadaJla U3ydyeHus JUCLUIIIMHBIL

¢ OITK-10 — CniocobeH NMpUMEHSITh METOZBI MaTeEMAaTHUUECKOTO aHa/I13a, MOJIeIMPOBAHUS U CUCTEMHOTO
TPOEKTHPOBaHUS, TEOPETUUECKOTO U IKCTIEPUMEHTATbHOTO UCC/IeJOBaHUS /I/Is pellieHus] MH)KeHepHbBIX 3a/jau
TPOEKTUPOBaHMs, TIPOM3BO/CTBA U UCIILITaHUSI OPYKHUSL U CUCTEM BOODY>KEeHUsI

¢ OIIK-2 — CriocobeH caMOCTOSITe/TbHO MPUMEHSITE TPUOOpPEeTEeHHbIE MAaTEMaTHUECKHE, eCTeCTBEHHOHAYUHBIE,
coLMabHO-3KOHOMUUEeCKHe U MpodeccroHabHble 3HAHUS [J1s PellieHUs MH)XXeHepHBIX 3a7ia4



3. CTPYKTYPA U COAEPXAHUE TUCIIUIT/TMHDBI

OO61as TpyI0eMKOCTh JUCLIMIUIMHBI COCTaBsAeT 3 3.e., 108 u.

3.1. Coaepxanue (AMAAKTHKA) AMCIATLUINHBI
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4 8 Paspen 1. 1 Ob1iee npejcTaB/IeHne 0 YHCIEHHBIX MeToAax. 1.1 OCHOBHbIE OHSTHS YHCIEHHOTO 12 4 4 8 10
MozienpoBaHusi 1.2 bazoBble 0CHOBbI paboThI B IPOrPaMMHOM KOMILIEKCe ANSys.
Paspen 2. 2 OcHOBBI p MeTo/0M X ToB. 2.1 O611ee npe/iCTaB/IeHIe 0 METO/e
KOHeUHBIX 37leMeHTOB 2.2 Kiacchl peraemMbIx 3a/iau M BU/ibI aHamu3a 2.3 IeomeTpuyeckoe MojieiMpoBaHie
4 8 TOCTPOeHHe KOHeUHO-3/IeMeHTHOM ceTKH 2.4 3a/jaHie IPaHUYHBIX YCJIOBUH 2.5 3alaHne XapaKTepUCTHK 52 12 12 40 48
Marepuarna. 2.6 IToCTIpOLIeCCHHT ¥ aHa/IM3 HaNPsHKEHHO-Ae(OPMHUPOBAHHOTO COCTOsIHNUS 2.7 PellieHne 3a/au B
AHHHMHHECKOﬁ nocraHoBke 2.8 Vcnonb3oBaHue TI0AMOZe/TUPOBAHUA.
4 8 Pa3zpen 3. 3 MojenupoBaHue npoueccoB 06paGoTku MeTa/1oB AaBieHueM. 3.1 MojempoBaHue rnporecca 44 18 18 26 0
PaCTsDKeHHsl LIH/prUyeckoro obpasiia. 3.2 Mo/enpoBaHuie NMpoLecca BbITSKKH.
Bcero 3a 8 cemecTp 108 34 34 74 100
Bcero no gucnuminHe 108 34 34 74 100
3.2. AyAMTOPHBIH PAKTUKYM
Homep n
p Oo0neMm,
No HauMeHOBaHHe
Tema NpaKTHUecKoro 3aHsATUS aya.
n/n pa3gena
4acoB
JUCIMILIMHBI
Pa3gen 1. 1 O6miee |Ob61iee nipesicTaB/ieHre O CTPYKType NMPOrpaMMHOr0 Komriiekca Ansys. OCHOBBI
1 |mpepcraBneHue o paborsi ¢ unTepdeticom. OcHOBHbIe Moiey. ba3oBbie 0CHOBBI PabOTHI B 4
YHCIeHHbIX MeTo/ax. IPOrpaMMHOM KOMILIeKCe ANSys.
Pazpen 2. 2 OcHoBbl |(OCHOBBI MO/Ie/TUPOBaHUsI METOZ,OM KOHEUHBIX 3/ieMeHTOB. ['eoMeTpuueckoe
2 MO/le/IMPOBaHus MogenvpoBaHue. [TocTpoeHue ceTku. Byjibl TpaHUYHBIX YC/IOBUM. 1
MeTOZIOM KOHeUHbIX |MoJie/iupoBaHie KOHTaKTHBIX B3auMozelcTBuil. MozienrpoBaHue 3ajiad B
3/IEMEHTOB. CTaTU4YeCKOl U JUHAMUYeCKO# MoCcTaHOBKe. AHAJTH3 pPe3y/IbTaToB.
Pazgen 3. 3
MopenvpoBaHue Mo/ieiMpoBaHKe poLeccoB 00pabOTKK MeTasljIoB IaBleHrueM: THOKa JIMCTOBOTO
3  |mpoueccos Marepuasa, 0CaiKa LIMIMHIPUYeCKON 3ar0TOBKH, BBITSDKKY 0e3 yTOHeHHUSI. 18
06paboTKu MeTasioB|AHa/MU3 pe3y/ibTaToOB U HAMpPsHKeHHO-/1e(hOPMUPOBAHHOTO COCTOSIHUS.
IaB/IEHUEM.
Bcero 3a 8 cemecTp 34
3.3. CamocrosTensHas pabora crygenra (CPC)
No Homep 1 HauMeHOBaHHe pa3jesia O0bem,
Copepxanue yue0HOT0 3aJaHUA
n/n JMCIUTIMHBI yacoB
1 Pazgen 1. 1 OG1iee npefcraBieHue 0 M3yueHue rpeaycMOTpeHHBIX paboueli mporpaMmMon 8
YHCJ/IEHHbIX MEeTO/Iax. JUAAKTAYeCKUX eIUHUL] TI0 peKOMeHIyeMoii iuTepaTrype
9 Pasgen 2. 2 OCHOBBI MOZIe/TUPOBaHUS W3yueHue ripesyCcMOTpeHHBIX paboueli nporpaMmor 40
METO/IOM KOHEUHbIX 3/IeMEHTOB. TUDAKTUUeCKUX eIWHUL] TI0 PeKOMEeH/IyeMOl JTuTepaType
3 Pa3szgen 3. 3 MogemipoBaHue npoLieccoB |M3yueHue npeayCMOTPeHHbIX paboueli porpaMMoit 2%
00paboTKK MeTa/IIOB /IaB/IEHHUEM. JUAAKTAYEeCKUX eUHUL]| 10 peKOMeHyeMOoi iuTepaTrype
Bcero 3a 8 cemecTp 74
4. ®OPMbI KOHTPOJIAA OCBOEHUSA TNCILUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
11234 5 6 (7|8 9 10 | 11 |12 | 13 | 14 15 16 17
8 ui3 | gp uii3 | gp uri3 | ap nud. 3au.
YcnoBHBIE 0003HAUEHUS:
¢ JIP — muarHocThueckasi paboTa;
o UII3 — uHAUBUAYaNbHOE NPAaKTUUeCKOe 3a/jaHue;
e 1ud. 3au. — AupdepeHIMPOBaHHBIN 3aueT.
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TEKYIIII/Iﬁ KOHTPOJIb YyCII€BA€MOCTH CTYJEHTOB IIPOBOAUTCS B JUCKPETHbIE BpEMEHHbIE MHTePBAJ/Ibl B

ciefyroLMX popMax:
e JUarHoCTHYeckKas paboTa;
e UHAMBH/yanbHOe IIpaKTUYeCcKoe 3aflaHue.

IIpomexyTouHasi aTTecTarus MPOBOAUTCS B popmax:
e uddepeHIMPOBaHHBIN 3aueT.



5. YYEBHO-METOJAMYECKOE 1 TH®OPMAIIIOHHOE OBECITEYEHUE
JTACHUTI/IMHBI

5.1. OcHoBHas JiuTeparypa Mo JUCLUIIIUHE:

1. A. B. Bracos, C. A. CtebyHoB, C. A. EBCiOKOB. . KOHEUHO-3/1IeMEeHTHOEe MO/Ie/TMPOBaHKe TEXHOJIOTHUECKUX
TIPOIIeCCOB KOBKU M 00beMHOM 1mTaMnoBku. M.: M3a-so MI'TY um. H. 3. Baymana, 2019, 351. pec.

2. B. A. Bpysika, B. I. ®okun, E. A. Congycosa. . InxkeHepHbIi aHann3 B ANSYS Workbench. Camapa: U3za-Bo
CamI'TY, 2010, >51. pec.

3. B. A. bpysika, B. I. ®okuH, f1. B. Kypaesa. . ibkeHepHsIi aHanmu3 B ANSYS Workbench. Camapa: M3a-Bo
CamI'TY, 2013, s51. pec.

4. K. A. Bacos. . I'paduueckuii uarepdetic kommiekca ANSYS. M.: IMK TIlpecc, 2006, 3m1. pec.

5.2. [lono/HUTe IbHAS JIUTepaTypa Mo JUCLIUIIIUHE:
He TpelyeTcsl.

5.3. Ilepyoyyeckrie U3aHUsA:
He TpeOyIoTCs.

5.4. TlepeyeHb pecypcoB HH(GOPMALIMOHHO-Te/IEKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX [/ OCBOEHHUS
JVICLIWTUTAHBI, 37IEKTPOHHbIE OUOIHOTEeUHbIE CUCTEMBI:

1. https://e.lanbook.com/ (35C JIAHB);
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 (DnekrpoHHasi bubmoreka
yHuBepcutera) — DyHzameHTanbHas bubnuoreka BI'TY «k BOEHMEX» um. [I.®. YcTtuHoBa.

CoBpemeHHbIe MpodeCcCrOHabHbIe 06a3bl JAHHBIX:

1. https://rusneb.ru — HarponanbHast anekrponHas 6ubnuoreka (HOB);

2. https://cyberleninka.ru/ - Hayunas 3nekTponHas 6ubnuoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcTOBasi 3nekTpoHHast 6rbnroTeka Poccuiickoro Gonga
(hyHAaMeHTabHBIX UCC/Ie[OBaHHM.

WudopmallvioHHbIe CIIpaBOYHbIE CUCTEMBI:

1. Texskcrept — VIH(opMaIMOHHBIHM TIOPTaa TEXHUUECKOTo peryMpoBaHus: Hopmel, npaBuia, craHiapTsl PO;

2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCTos
cobcrBenHoi rereparuy BI'TY "BOEHMEX" um. [I. ©. YcTuHOBS;

3. http://www.consultant.ru/- KoncynsranTIlmroc- nH$opMaloHHbIHM TTOpTas MpaBoBOM HHGOpMaLK.

5.5. TIporpaMmmMHoOe oOecrieueHue:

1. KOMITAC-3D V17;
2. Ansys.

5.6. lHbopMalMoHHbIe TeXHOJ/IOTHH:

B3anMoZeiicTBHe ¢ oOyuaroiumucs rnocpeacrsom OM1OC Moodle BI'TY « BOEHMEX» um. [1.®. YcruHoBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIL/IMHbBI

6.1. ITpakTHUecKHe 3aHATUA:

1. lHTepakTUBHas [OCKa;
2. KOMITAC-3D V17,
3. Ansys.

6.2. ITpouee:

1. pabouee MecCTO TperojaBaTe’isi, OCHaIIEHHOE KOMITBKOTEPOM C JOCTYIIOM B VIHTepHET;
2. paboumre MecTa CTyIeHTOB, OCHAIlleHHbIE KOMIIbIOTEPAMH C JOCTYTIOM B VIHTEpHET, Mpe/iHa3HaueHHbIe [i/ist PaO0ThI
B 3JIEKTPOHHOI 00pa3oBaTe/ibHOM cpefe.



IIpunoxxenue 1
K paGoueii mporpaMme {MCIHIIMHBL
YNCJ/IEHHBIE METO/IbI PEHIEHUSA 3AJAY ITPUK/IATHOU MEXAHUKN

AHHoTanuA padoueii NporpamMmsl

Iucipnmmaa YACIEHHBIE METO/IbI PEIIIEHUSA 3AJAUY IIPUK/IAJHOM MEXAHUMKMU sBnsercs
JIVCLIUTUTMHOW YacTH, (hopMHUpyeMoii yuacTHUKaMH 00pa30BaTe/IbHBIX 0THOLIIEHHUH 6/10Ka 1, porpaMMel MOATOTOBKH
110 Harpaesenuto 17.05.01 Boenpunach! u é3pbigamesnu. IuciuriiHa peanusyetcst Ha (akynbtete E Opyskue v CUCTEMBI
Boopykeust BI'TY "BOEHMEX" um. [1.®. Ycrunosa Kadezpoii E4 BBICOKOSHEPIETUUECKUE YCTPOMCTBA
ABTOMATUYECKUX CUCTEM.

JucturivHa HarlesleHa Ha (OpMHUPOBaHKe KOMNnemeHyul:
[ICK-2 BiafieeT 0CHOBHBIMH METO/IAMH TIPOEKTUPOBAHMSI, PACUETOB MTATPOHOB M THJIb3 PA3/IMUHOTO Ha3HAUEHHSI.

Cofep)xaHWe [UCLIMIUIMHBI OXBaTblBaeT KpPYI BOIPOCOB, CBSI3aHHBIX C HCI0/b30BaHUEM WH(POPMALIMOHHBIX U
KOMITBIOTEDHBIX TEXHOJNOTMHA TpU TIPOEKTUPOBaHWM 00pastoB OOemnpuIiacoB W TEXHOJNOTMH WX W3TOTOBJIEHWS.
I[MpenofiaBaHye TUCLUITIMHBI TIpEyCMaTpUBaeT cieytomfie (opMbl OpraHu3alui yueOHOro Tporecca: MpaKkTHYecKre
3aHATHS, CaMOCTOsATe/IbHAs paboTa CTyJeHTa.

[TporpaMmoii UCIUIUTHHBI TIPEIyCMOTPEHBI C/IeIYIOIIMe BUABI KOHTPOJIS:

TekyIuii KOHTPOJIb YCIIEBaeMOCTH CTyJIEeHTOB ITPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe MHTEPBAJIbI B
cnenyromx hopmax:
¢ JMarHocThyeckas pabora;

® UWHAWBHUAYA/IbBHOE ITPAKTHUYECKOe 3aJjaHue.

IIpomexxyTouHas arrecTamysa IPOBOAUTCS B hopMax:
e uddepeHIIPOBaHHBIN 3aUeT.

OO611iasi TPyJ0eMKOCTh OCBOEHUS JUCLMIUIMHBI cocTaBnsieT 3 3.e., 108 u. TTporpamMMoi AUCLUIUIMHBI MPeAyCMOTPEHbI
rpakTuueckue 3aHsitvs (34 u.), camocrosTesnbHast paboTta cTygeHTa (74 u).
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IIpunoxenue 2

K paGoueii mporpaMme {MCIHILIMHBL
YNCJ/IEHHBIE METO/1bI PEHIEHUSA 3AJAY ITPUK/IATHOU MEXAHUKA

TEXHOJIOI'MX 1 ®OPMbI OBYUEHUSA

PekomMeHAAIUHU 110 0CBOEHHIO JVICIIUIUIMHBI JJIsl CTYAeHTa

Tpy#oeMKOCTb OCBOEHHsl [JUCLMIVIMHBI cocTaBisgeT 108 4., u3 HuX 34 Y. aygUTOPHBIX 3aHATUH, U 74 4.,
OTBe/IeHHBIX Ha CaMOCTOSITE/TLHYI0 PaboTy CTyzeHTa.

PEKOMEH,E[EIL[I/II/I 10 pacripeejeHnuo y‘-IE6HOFO BpeMeHH 110 BHUJaM CaMOCTOSTe/IbHOM pa60TbI U pasjgesnaM

JUCLIUTUTUHBI TIPUBE/IeHbI B TabuUIIe.

KoHTpO/Ib OCBOEHMsI [JUCLIMIUIMHBI TIPOM3BOJUTCS B COOTBETCTBUM C [lo/IO)KeHHWEM O TeKyieM, pyOexHOM
KOHTpOJIe YCIIeBaeMOCTH U TIPOMEXKYTOUHOH aTTeCTaliuy 00yYaromMXCs.

@DopMbI KOHTPOJISI ¥ KDUTEPUU OLieHUBaHWsI TIpUBe/ieHbl B punoxkeHny 3 K Paboueii mporpaMme.

HaumenoBaHue paboTsI

Pexkomenpyemas 1ureparypa

TpynoemKoCTB,
yac.

Pazpen

1. 1 O0uiee npejCcTaB/IeHHE 0 YHCTIEHHBIX METO/AX.

W3yueHue ripeyCMOTPEHHBIX
paboueii mporpaMmoi
[TUIAKTUYeCKUX eIUHUL] TI0
pPeKOMeHIyeMOoM JTuTepaTrype

K. A. Bacos. . I'padmueckuii untepdetic komriekca ANSYS: M.:
IOMK Tlpecc, 2006 (1, 2, 3)

B. A. Bpysika, B. I. ®okun, . B. Kypaega. . Ii>keHepHbI
aHamu3 B ANSYS Workbench: Camapa: 1U3za-so CamI'TY, 2013 (1,
2,3,4,5,6)

B. A. Bpysika, B. I. ®okuH, E. A. CongycoBa. . IHXeHepHbIH
aHamm3 B ANSYS Workbench: Camapa: U3g-Bo CamI'TV, 2010 (1,
2,3,4,5,6)

Wroro no pasgeny 1

Paspgen 2. 2 OcHOBBI MO/ie/TMDOBaHHS MeTOAOM KOHEYHbIX 3/IeMeHTOB.

W3yueHue rpesyCcMOTPEeHHbIX
paboueti mporpamMMoii
IUaKTUYeCKUX eJMHUL] 10
PEKOMEeH/IyeMO¥ JIUTepaType

B. A. Bpysika, B. I. ®okuH, 1. B. Kypaesa. . IHxkeHepHbIi
aHanmu3 B ANSYS Workbench: Camapa: U3g-Bo CamI'TV, 2013 (1,
2,3,4,5,6)

K. A. Bacos. . I'padmueckuii uatepdetic komruiekca ANSYS: M.:
MK Tlpecc, 2006 (1, 2, 3)

B. A. Bpysika, B. I. ®okuH, E. A. CongycoBa. . IHXeHepHbIH
anamm3 B ANSYS Workbench: Camapa: U3zg-Bo CamI'TV, 2010 (1,
2,3,4,5,6)

A. B. Bnacos, C. A. CrebyHoB, C. A. EBctokoB. . KoneuHo-
3/1IeMeHTHOe MO/ieJTMPOBaHNe TeXHOJIOrMYeCKHX MPOLieCCOB KOBKU
1 00beMHoOM 1mTamioBku: M.: U3a-Bo MI'TY um. H. D. BaymaHna,

40

2019 (-)
Wroro no pasgeny 2 40
Pazgen 3. 3 MopeMpoBaH#e NpoIjeccoB 00pad0TKH META/VIOB JJaBIeHHEM.
K. A. Bacos. . I'padmueckuii natepdeiic komriekca ANSYS: M.:
OMK Tlpecc, 2006 (1, 2, 3)
W3yueHne npeyCMOTPEHHBIX B. A. Bpysika, B. I. ®okun, E. A. CongycoBa. . UHKeHepHbI
paboueii mporpamMmMoii aHanmm3 B ANSYS Workbench: Camapa: U3za-Bo CamI' TV, 2010 (1, 2%
IUIaKTUUeCKUX eIMHUL] 110 2,3,4,5,6)
peKoOMeH/lyeMOoH JIuTeparype B. A. Bpysika, B. I. ®okun, 1. B. Kypaesa. . Ii>keHepHbIi
aHanmm3 B ANSYS Workbench: Camapa: U3g-Bo CamI'TV, 2013 (1,
2,3,4,5,6)
Wroro no pasgeny 3 26
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IIpunoxenue 3
K paGoueii mporpaMme J{UCIHIIMHBI
YNCJ/IEHHBIE METO/1bI PEHIEHUSA 3AJAY ITPUK/IATHOU MEXAHUKA

®OH/J] OIEHOYHBIX CPEJCTB

@DoH[ OLIEHOYHBIX CPEJICTB, MT03BOJISIOLIYE OLIEHUTh Pe3y/IbTaThl 00yUeHUs 0 JaHHOM AUCLUIUINHE, BK/TIOYAlOT B ce0s:

e JMarHocTUYecKas pabora
e UHAMBH/yanbHOe IIPaKTUYeCKOe 3ajlaHue;
o nuddepeHLIMPOBaHHbIN 3aueT.

Kpurepuu onenuBanus

JuarHocruyeckasi pa6ora
[IuarHoctrueckast pabora nmpoBoautcst B popme Tecta B DMIOC Moodle:

e TIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecTaLus;
* TIpU MPaBUIBHOM OTBeTe Ha 60% BOIPOCOB 1 Ooree - aTTecTarysl.

NupuBuyanbHOE PAaKTHYECKOoe 3a/JaHHe

[TpakTHueckoe 3aJjaHue OLIeHUBAETCS M0 TPEM KPUTEPUSIM:
— MOCTPOEHa KOHEUHO-3/IeMeHTHasi Mo/ie/Tb (TIOCTPOeHa KOHeUHO-3/IeMEHTHAs! CeTKa, 3a/laHbl TPAHUYHbBIE YCJIOBUS,
rapameTphbl aHa/IM3a), BLITIOJIHEH €€ pacyéT C BLIBOJOM HEOOXOUMBIX Pe3y/bTaToB (B 3aBUCMMOCTH OT BapyUaHTa
3a/laHusT: HaTIpsDKeHHO-Ze)OPMHUPOBaHHOE COCTOSTHME, Peanr3yIolecs YCHUIus/peakiyuy, fedopMariui), BEITOTHEH
OTYET C OIMMCAHKEM KOHEUHO-3/IEMeHTHON MO/IeJTH, aHaIM30M TMO/TyYeHHBIX Pe3y/IbTaToB U COTIOCTABIeHUEM C
aHA/TUTUYECKUM pellleHreM (UUCIeHHO-aHAIMTUYeCKUM PellieHUeM, pe3y/IbTaTOM 3KCIIepUMEeHTa U T.I);
— BBITIO/IHEH OTYET OMMCHIBAIOIINEN KOHEUHO-3/IEMEHTHYIO MOJIe/Ib, IIPUBE/IEHbI Pe3y/IbTaThl PACUETA U BHIMOTHEH UX
aHaJm3;
— B YCTHOU (hOpMe CTYZIeHT CMOT 060CHOBATh MPUHSTBIE TPUEMBI MOJIE/TMPOBAHUS U KOPPEKTHOCTD MOTYUEHHBIX
pe3y/bTaToB.

JuddepeHiupoBaHHbIii 3aueT

OrieHKa BBICTAB/IS€TCSI HA OCHOBAHUY COBOKYTTHOCTH BBITIOJIHEHHBIX WH/AMBU/IYaIbHBIX 33/JaHUM U TIOJTHOTHI UX
BBINIOJIHEHHS B COOTBETCTBUHU C TEXHOJIOTMUECKON KapToil Ha AVCLUTUIVHY.
OtueHKa «3auTeHO-OT/IMUHO» BBICTAB/ISIETCS 3a TIOJIHOE BBITIO/IHEHNEe TPEX MpeyCMOTPeHHBIX [171aHOM 3a/jaHui.
OtueHKa «3auTeHO-XOPOLI0» BBICTAB/ISIETCS 3a MOJIHOE BhINOTHEHHE 3aK/TIOUNTeIbHOTO NHAWBUYaIBHOTO 3aJaHust 1
OJHOTO M3 [IBYX OCTaBIIMXCS (M/IM YaCTUYHOTO BBITIONHEHHUSI IBYX OCTABILIMXCS 3a/laHUMN).
OteHKa «3auTeHO-yA0B/IeTBOPUTE/IbHO» BbICTAB/IETCS 3a I10JIHOE BbIIIOJIHEHHE 3aK/THIOUUTE/IbHOI0 HH/MBU/YaIbHOTO
3a7laHusl, 6e3 BBIIOJIHEHUSI OCTa/IbHBIX.
OueHka «3auTeHO-HeYZ0B/IeTBOPUTEIbHO» BBICTABIISIETCS €C/H He BBINOTHEHO 3aK/TIOUUTebHOe 3alaHue.
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IMacnopT $oH/a OLIeHOUHBIX CPeZCTB

AypuTopHBIe EE
3aHATHA B X =
i S m O
KOHTaKTHOH | & 5 = g =h=
¢opme -~ = e lsd
=¥ 4 = &z < B
&) = o 5 & E (= g o
& 8 HaumMeHoBaHHe pa3fiesioB U JUJAKTHUECKHAX E ] EE &g o)}
2 2 €AMHHULY Q 8= E o 5 2 T3
o & 2 ©O |$E|Ew S = O
&) e - =] s X E :
25 SR 2O =T
o EE| R Z0
==} cgu 3O = N = T
& < =
= (=}
WNupuBuyansHoe
4 8 Pa3gen 1. 1 O0uiee npejcTaB/ieHHe 0 12 4 4 8 10 HpAKTHYECKOE
YKMC/IeHHBIX MeTo/jaxX.
3a/laHue
NupuBuayansHOe
4 8 Paspen 2. 2 OcHOBBI MOjie/TUPOBAaHUA METO/{0M 52 12 12 40 48 MpaKTHIeCKOe
KOHEYHBIX YIeMEeHTOB.
3a/laHre
WNHpuBuyansHOe
4 8 Paspen 3. 3 MopenupoBaHue nNpoLeccos a4 18 18 2 42 NpaKTHYeCKDe
00padoTKU MeTa//IOB AaB/IeHHEM.
3a/laHre
Bcero 3a 8 cemectp 108 | 34 34 74 100
Bcero no gucuuniuHe 108 | 34 34 74 100
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Kpurepun oneHuBaHusA

IICK-2

Bonpocbl 0mKpbimozo muna:

Ne 1 TepMuH, 03HAYAIOIIIIH TIPOL[EAYPY TOATBEPKIEHHUS aJeKBATHOCTH MOJIE/IH MOZIeTUPYEeMOMY O0BEKTY peabHOro
MHpa

Ne 2 TepMuH, O3HAYAIOIIIH TIPOLEAYPY TIOATBEPKIEHHS COOTBETCTBHS KOMITLIOTEPHOM pean3ariii MaTeMaTHue CKHi
(/160 uHGOPMALIMOHHOM) MO/Ie/H

No 3 CooTHecuTe 0603HaueH sl B YPaBHEHUHM TEOPUH YIIPYTOCTH , PEIlaeMOM METOO0M KOHEUHBIX 3/IEMEHTOB, C
COOTBETCTBYIOIUMI UM PaCIIH(PPOBKaM

(K]
{u}
{F}

— BEKTOP Y3/I0BBIX TlepeMellleHuH
— BEKTOP Y3/I0BBIX CHUJI

— MaTpHILIa )KECTKOCTH
Ne 4 CooTHecuTe 0603HAUEHUSI B YPABHEHUU TEIJIONPOBOJHOCTH , pELlIaeMOM METO/IOM KOHEUHBIX 3/IEMEHTOB, C
COOTBETCTBYIOIIMMH UM paciirippoBKam

(K]
{T}
{Q}

— BEKTOP TeIUIOBBIX Harpy30K
— MaTpHLia TelJI0NPOBOSHOCTH

— BEKTOD y3/I0BbIX TeMIlepaTyp
Ne 5 CooTHecuTe 0603HaUEHUSI B YDABHEHUU TEOPUU YIIPYTOCTH

~

[M] 2 (U} +[€] S (U} +[K] (U} - (FO)

peniaeMomM MeTOA0OM KOHEUHBIX 3JIEMEHTOB, C COOTBETCTBYHOLIIMH UM paCH_II/I(prBKaM

[M]
[C]
(K]
{u}
{F()}

— BEKTOP Y3/I0BbIX TlepeMellleHui
— MaTpuIa AeMn(upoBaHus

— MaTpHlia Macc

— BEKTOP Y3/I0BbIX CUJI

— MaTpuLia )XECTKOCTU
Ne 6 YkakuTe TUITUYHYIO [10C/Ie/0BaTeIbHOCTD [JIs1 CXeMbl pellleHus 3aa4 ¢ roMmousro MKO

a. co3anve KO-momenu
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6. 0bpaboTka 1 aHaM3 pe3ysIbTaToB
B. [IO/TyUeHHe pelleHus
I. IOCTAHOBKA TPaHUYHBIX YCIOBUN

Ji. TOCTaHOBKA 3a/]auu

Ne 7 O6BIYHO CrielMaM3MPOBAHHOE MPOrPaMMHOE o0ecrieueHue fijist uH>keHepHoro aHanu3a (CAE-cuctemsl), B ToM
4KCle pealn3yolee MeTO/, KOHEeUHBIX 3/IeMeHTOB, Je/IUTCS Ha CIefyIolie COCTaBHble yacTh. COOTHeCHTe UX
HasBaHUe C Ha3HaueHUeM.

Tperporieccop

(preprocessor)
peliaTenb

(solver)
TOCTIPOLIECCOP

(postprocessor)

— MOJIy4YeHHe YMC/IeHHOTO pelleHust
— MOArOTOBKA reOMeTPUUeCKO/pacyéTHON MOJe/TU K pacuéTy

— 00paboTKa MoJTyueHHBIX Pe3y/IbTaToB
Ne 8 CootHecute Ha3BaHHe H300pakeHre KOHEUHOTO 37IeMeHTa U eT0 Ha3BaHue.

O060/04yeyHbIH 3/1eMeHT
[Tnockuii 351leMeHT
banounblit anemeHT
TeTpasapuuecKkuil TBepAOTeNbHbIN 371eMeHT
lexcasfpuueckuii TBEPAOTENBHBINA 3/IEMEHT

Ne 9 CKOJ/IBKO Y3/10B Y reKcas/puiecKoro TBepZA0TebHOr0 KOHEYHOr0 371eMeHTa BTOPOro Nnopsifika?

Ne 10 CKOJIBKO Y3710B y TeKCa3pruueCcKoro TBep0TeIbHOIO KOHEUHOI'0 3/1eMeHTa [epBoro nopsizxa?

Ne 11 CKo/IBbKO y3/10B y TeTpasApUUueCcKoro TBepJ0Te/IbHOr0 KOHEYHOTO 3/ileMeHTa BTOpOro rnopsizika?

Ne 12 CKOJIBKO Y3710B Y TeTpasApHUueCcKOro TBepi0Te/IbHOIO KOHEUHOI'0 3/1eMeHTa [epBoro nopsijxa?

Ne 13 CKOJIBKO Y3710B Y YeTBIPEXYTOMBHOTO 000/I0UeYHOr0 KOHEYHOT'O /IeMeHTa BTOPOro Mopsika?

Ne 14 CKOJTBKO y3/10B Y UeTBIPEXYTOLHOTO 000/I0Y€UHOTO KOHEUHOTO 3/IEMEHTa MePBOro Mopsi/iKa?

Ne 15 CKOJIBKO Y3710B y TPEYTONBHOTO 0060/I0UeYHOr0 KOHEYHOT'O /IeMeHTa BTOPOro Mopsika?

Ne 16 CKO/IBKO Y3710B ¥ TPEYTOJIbHOTO 000/I04€YHOr0 KOHEYHOTO 37IeMeHTa MepBoro mopsiika?

Ne 17 CKoBKO y3/10B y 6a/I04YHOTO KOHEYHOTO 37IeMEHTa BTOPOT'0 Mopsi/iKa?

Ne 18 CKo/TbKO y3/10B ¥ 6a/I0UHOTO KOHEUHOTO 37IeMeHTa TIEPBOro MopsiKa?

Ne 19 CKosbKO cTerieHel cBOOO/bI y y3/1a reKCaspruueckoro Wix TeTpasjpHueckoro TBep0TeNbHOro d7eMeHTa (s
CTaTMUeCKUX 3a/jau MeXaHUKHU ehopMHUpyeMOro TBEP/OT0 Tesla U MpocTeiiilieil peaar3aliii KOHEUHOT'O 3/1eMeHTa)?

Ne 20 CKosBKO CTereHel CBOOO/BI Y y3/1a 000/I0UeYHOT0 TPEXMEPHOTO /1eMeHTa (/IS CTaTHUYeCKHX 3a/jad MeXaHUKU
JedopMupyeMoro TBEPZOro Teja U MpocTeiel peany3alii KOHEYHOTO 3/ieMeHTa)?

Ne 21 CKoJbKO CTereHer CBoOO/IbI y y3/1a 000/104eUHOro TPEXMEPHOro 6aI0uHOro (/151 CTaTUUeCKUX 3a/ilau MEXaHUKU
JedopmrpyemMoro TBEpAOTO TeJla U NpocTeiiieli peaar3alidi KOHEYHOTO 3/leMeHTa)?

Ne 22 15151 peltieHys 3a[jauul CTaTUUeCKON MPOYHOCTH /ISl YIIPYTOT0 U30TPOITHOTO MaTepyara Mpy TMHeHHON TT0CTaHOBKe
3aiaudl ¥ 0e3 TPUIOKeHHsT THEPLIMOHHBIX Harpy30K YKa)XKUTe MUHUMAaJTbHO HeoOX0ouMoe KOJTMIeCTBO NapaMeTpOB
Marepuana [y 3aflaHust

Ne 23 CKOJTbKO OTPaHUYEHUI TI0 KHHEMATUUeCKUM CTEMeHsIM CBOOO/IbI UMeeT U300paKEHHOE Ha PUCYHKE 3aKperieHne
(ZByxMepHasi T0CTaHOBKa)?

.-



Ne 24 CKo/TbKO OrpaHHUeHHH 10 KUHEMaTHYeCKUM CTeTeHsIM CBOOO/bI MeeT 1306payKEHHOEe Ha PUCYHKe 3aKpervieHre
(ZByxMepHasi TI0CTaHOBKa)?

L A

Ne 25 CKOJTBKO OTPaHHUYEHUM TI0 KWHEMAaTUUeCKUM CTEMeHsIM CBOOO/IbI UMeeT U300paKEHHOE Ha PUCYHKE 3aKperieHne
(ZByXMepHasi T0CTaHOBKa)?

o

Ne 26 BribepuTe Kakue rpaHUYHbIe YCJI0BUS TPeOYIOTCA 3a/1aTh Ha rpaHsx «Ax» u «b» [y 3agaun Kupina (pacTsaruBaHue
TUIACTUHKY C OTBEPCTHUEM, MCIIO/IB3YIOTCS IIOCKHE 3IeMeHThI, MOZeMpPYOLIYe TI0CKOHAIPSDKEHHOe
IehopMHUPOBaHHOE COCTOSTHHE).

McxogHble faHHbe

PacuéTtHan cxema

Y
| [paHb «Ax»
Cucreua Ei‘\ lpaHb «b»
KOOpAWHaT

I'panb A, 3aKperuieHue 110 epeMelLeHUI0 B HalpaBieHnd X
I'paHb A, 3aKperuieHue 110 epeMeLeHUI0 B HarllpaBieHnd Y
I'pansb A, 3akperuieHue 10 OBOPOTY OTHOCUTEIBHO OCH Z
I'panb A, 3aKkperuieHue 10 epeMeleHHUI0 B HanpaBaeHnu X
I'panb A, 3aKperuieHue 110 epeMeleHUI0 B HarlpaBieHnd Y
I'pansb A, 3akperieHue 110 IOBOPOTY OTHOCUTEIBHO OCU Z

Ne 27 Kakue 3aKpervieHust HeoO0X0AUMO Ha3HAUUTD JJIs1 TOUKU «A», /Jis1 TOTO UYTOOBI pacuéTHasi cxeMa Oblia SKBUBaJIeHTHA
3a/IaHHOM?
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McxoaHble AaHHbIe
P Y
ow -

PacuyeTtHana cxema X
P Cuctema
I [TO*-IIG «A» KOOPANHAT

3aKp€HIIEHI/IE 110 TIepeMeleHWI0 B HallpaB/I€eHUH X

3axperieHue 110 [lepeMelljeHHI0 B HarnpaBjaeHud Y
3akperieHre TI0 MOBOPOTY OTHOCUTETBHO OCH Z

Ne 28 O60104€YHBIMH 37I€EMEHTaM MOZIeJTPYEeTCs KpyTviasi IVIACTHUHKA, 3alljeM/IEHHas 110 TOPLIeBOM rPaHU U Harpy>KeHHast
pPaBHOMEDHBIM [IaBlIeHHEM 10 TT0BEPXHOCTH. Kakve orpaHrueHus 10 nepeMelieHHsIM He0OX0AUMO MTPUIOXKHUTD K
rpaHu «A» ¥ rpaHu «b», 9ToObI MOZe/ib Ha PUCYHKe Oblia SKBUBaJIeHTHA MOTHON MOZeNU?

JakpenneHne No BCem CTeneHAM ceobogbl

I'panb A, nuHeliHble TiepeMellleHus B HaripaBaeHnd X
I'panb A, nuHeliHble IepeMellleHus] B HarpaBjaeHnd Y
I'panb A, nHelHbIe TIepeMellieHus B HallpaBIeHu! Z

I'panb A, MOBOPOT BOKPYT 0CU X

I'panb A, noBOpOT BOKPYT ocu Y

I'panb A, NOBOPOT BOKPYT OCHU Z
I'panb b, muHeliHbIe TTepeMelteHys B HarpaB/ieHnH X
I'panb b, muHeliHble TepeMellieHys B HanpaB/ieHUH Y
I'panb B, muHeliHbIe iepeMellieHys B HallpaB/ieHUU Z

I'pans B, noBopot Bokpyr ocu X

I'pans b, nosopot BOKpyr ocu Y

I'panb B, moBopoT BOKpyT ocu Z

Ne 29 BbibepuTe OT 4ero 3aBUCUT CXOAUMOCTb KOHTAaKTa MPU MOJIe/TMPOBAHUY METOJJOM KOHEUHbBIX 37IEMEHTOB

0T pa3Mepa KOHTaKTHUPYIOLUX KOHEUHbIX 3/1eMEeHTOB
OT BbIOOPA, KaKOW KOHTAaKTUPYIOIINH 00BEKT SIB/ISIETCS 11e/IeBbIM, a KAKOH KOHTAKTHBIM
OT aJIFOPUTMa, OTIPe/eJISIOIEero CU/bl MeXAY KOHTaKTUDPYHOIUMHU 371eMeHTaMU
OT a/IrOPUTMa OIpeJie/ieHusl 37IeMEeHTOB, YUaCTBYIOIIMX B KOHTaKTe

Ne 30 ITpu MoieTUPOBaHUU BBITSKKH, paCCTaBbTe TPAHUYHBIE YCJIOBUS [I7IsI TIOKa3aHHBIX Ha PUCYHKE TPYIIN rpaHeit.
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I'pans A
I'pans b
I'pane B

I'pannuHsble ycaoBus:
— MOJTHOEe 3aKperuIeHHe 110 BCeM CTeNeHsIM CBO6O/bI
— yCJIOBHe KOHTaKTa

— IIPUHYAUTE/IEHOE TTepeMelljeHre B HarlpaB/IeHnd MUHYC Y

Ne 31 IIpu MOJeMPOBAHUY BLITSDKKY C MPYDKUMOM, PACCTaBbTe MPAHMYHBIE YCIOBHS [iJIs TOKA3aHHBIX HA PUCYHKE TPYIII
rpaHeii.

[Tar 1, rpaus A
ITar 1, rpaus b

Iar 1, rpans B
IMar 1, rpaus I'
[Tar 2, rpaus A
IITar 2, rpaus b
Iar 2, rpans B
[ar 2, rpans I'

I'pannuHeble ycaoBus:
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— IIOJTHOE€ 3aKpelieHKe 110 BCeM CTeIlleHAM CBOGO,E[LI
— YC/IOBHE KOHTAKTa

— IPUHYJUTE/IEHOE NTepeMellleHre B HarpaBieHU MUHYC Y

Ne 32 IIpu MOJe/IMPOBAHUY BLITSDKKY B CTaTHUECKOM TIOCTAHOBKe BhIOeprUTe MUHUMAILHO He0OX0UMBble [ijisl MOy YeHusT
pesy/ibTaTa HaCTPOWKU pelleHUs.

Hemnuposanue
TeomeTpuyeckast HeTMHEHHOCTD
Crabble MPY>KUHBI
HacTpo¥iku Be/TMUWHBI TIO/[Iara

Ne 33 HpI/I MOZe/IMPOBaAHKUHU BBITSXKKH IJIOCKUMU 0CECUMMETPUYHBIMHU 3JIEMEHTaMU, BI:I6epETE, Kakue 0COOeHHOCTH
3a/1d4i MO>XHO y4eCTb IpyU MOJe/IMPpOBaHNU

Pa3sHOCTEHHOCTh
CK/1aaKoo6pa3oBaHue

yrpyras pasrpyska
H/C uncTpy™meHTa

Ne 34 BribepeTe [j0MyCTHMbIe KOHEUHO-3/IEMEHTHbIE MOJIE/TH [0 MO/e/IMPOBaHUY CTaKaHa, Harpy>KeHHOTO JlaB/ieHHueM 110
BHYTpeHHel [TOBepXHOCTH.

=)
ST

oo OB6oNnoyYeyHble
SNeMeHTbl

Ne 35 BribepuTe XapakTepHYH 3aBUCUMOCTb BpEMEHH pacuéTa OT Pa3MepHOCTH 3aZau

3

e
Mo

Bpems pacuéra

3 1

Pasmep HOCTE 3aavl

HesiBHbIi1 pernaTenb
SIBHBIN pelliaTenb

Ne 36 CooTHecHUTe TepMUHBI
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Maximum stress
Middle stress
Minimum stress

Ne 37 BribepuTe pUCYHOK, COOTBETCTBYIOLINI MOBEPXHOCTH TEKYUYeCTH /IS YKa3aHHOH B Tab/IHLie MOZIe/TH YIIPOUHEHMSI.

a) o, 6) o, B) g,
ra
[ i
< <
9 g, g, o, G S,

KunemaTtrueckoe yripouHeHHe
M3oTponHoe ynpouHeHre
KombuHupoBaHHast Mojieslb

Ne 38 BribepeTe [10MyCTUMBIe TUTTBI KOHEUHBIX 3JIEMEHTOB [i/Isl MOZe/TMPOBaHUsT HaTpsKEHHO-1ehOpPMHUPOBaHHOTO
COCTOSIHUS 3aTOTOBKHU B IPOL[ECCE BBITSDKKU.

bBasiouHkle 371eMeHThI
TInockue sneMeHTBI
O060/104eyHEIe 37IeMEeHThI
TBepAoTe/bHbIE 37IEMEHTHI

Ne 39 Ipu MozieTUPOBaHUK THOKH MOZIETTUPYETCS TOJIBKO YEeTBEPTh TeOMeTPUH. 3aKperyIeH s TI0 TiepeMeIleHHsIM B KaKUX
HamnpaB/IeHUsIX HeoOX0AUMO TIPUIOKUTE JJ1s1 00eCTieueH s CHMMeTPHH 3aZiaun’?

IToBepxHOCTE A
IToBepxHOCTb b

— repeMellieHre B Hanpas/aeHUH X
— repeMellieHre B HanpasaeHUH Y

— repeMeleHye B HarpaeJieHu! Z
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Bonpocb! 3akpbimozo muna:
Ne 1 OcHOBHOe ypaBHeHHe JJIsi CTaTUUeCKHX 3afiad TeOPUH YIPYTOCTH (B MaTPUYHOW 3aICH) PelllaeMoe MeTO/I0M
KOHEUHBIX 3/IeMeHTOB

N
[KI{U}={F}
.
[M] 55 (U} +[€] S U} + [K] ) = (F o)
.
—j—lmy(?,z)wf(?, - AP (r.1) = mQ\P[F,r)
m ot
.

= ~

20, = (511 _522]‘ +(511 _D'ssr +[512 _'5"3.3J2 + 6[5122 ""7123 + 5223]

m

Ne 2 Kakoii THIT IJIOCKUX KOHEUHBIX 3/IeMEHTOB CTOMT UCII0/Ib30BaTh AJIs1 MOJe/IMPOBaHus 3a/lauy, I0Ka3aHHOM! Ha
PUCYHKe?

NcxogHan reoMmeTpua
C rpaHM4YHbBIMK YCNIOBHUAMN

3D

Mnockas reomeTpus
ANSA KOHEYHO 3NeMeHTHOM Moaenu

2D

3aKkpenneHue no BCem
cTeneHAm ceobogbl

El) IVIOCKHE 3JIEMEHTHI /11 MO e/IMPOBaHNs H]IOCKO,[LB('I)OMI/IPOBEIHHOFO HaHpH)KéHHO-,Z[ECl)OpMI/IpOBaHHOFO
COCTOsAHMA,

0) rIoCKMe 371eMeHTHI /171 MOZe/IMPOBAHUS T/I0CKOHATIPSDKEHHOTO HaTPSDKEHHO-1e(hOPMUPOBAHHOTO
COCTOSIHUS;

B) AJ1s1 ocecumMeTpuuHoro H/C;

r) 060/104eYHEbIe 3/1EMEHTHL.
Ne 3 Kakoii THIT TJIOCKUX KOHEYHBIX 3/IeME@HTOB CTOMT MCIT0/Ib30BaTh AJIs1 MOJe/TMPOBaHMs 3aflauy, 1M0Ka3aHHOM Ha
PUCYHKe?
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WcxopHas reoMmeTpma
C rpaHMYHbBIMKW YCNOBUAMMK [Mnockas reomeTpus
anAa KOHeYyHo anemMeHTHOU Modenu

3D
2D

=

a) IJIOCKHE 3JIEMEHTHI /11 MOJe/IMPOBaHUs H]IOCKO,[LECI)OMI/IPOBHHHOFO HaHpH)KéHHO-,Z[eclJOpMI/IPOBaHHOFO
COCTOsAHMUA,

0) rI0CKMe 371eMeHTHI /7T MOZIe/TMPOBAHUS T/I0CKOHATIPSDKEHHOTO HaTPSDKEHHO-/1e(hOPMUPOBAHHOTO
COCTOSIHUS;

B) AJ1st ocecumMmeTpuuHoro H/C;

r) 000/104eYHbIE 3/1EMEHTH.
Ne 4 Kakoii THIT TJIOCKAX KOHEUHBIX 3/IeMEeHTOB CTOMT MCIT0/Ib30BaTh AJIs1 MOJe/TMPOBaHUS 3a7lauy, 1M0Ka3aHHOM Ha
pPUCYHKe?

NcxogHas reoMeTpuAa MNnockas reomeTpua
C rpaHYHBIMW YCNOBUAMM AnA KOHe4yHo aneMeHTHOW Moaenu

3D 2D

=

L___.—t-OCb cmmmeTpt—m\f

a) IJIOCKHE 3JIEMEHTHI /11 MO e/IMPOBaHUs H]IOCKO,[LE('I)OMI/IPOBEIHHOFO HaHpH)KéHHO-,Z[EClJOpMI/IpOBaHHOFO
COCTOsSAHMHA,

0) rIoCKMe 371eMeHTHI /171 MOZIe/TMPOBAHUS T/I0CKOHATIPSDKEHHOTO HaTPSDKEHHO-1e(hOPMUPOBAHHOTO
COCTOSIHUS;

B) AJ1s1 ocecumMmeTpuuHoro H/C;

r) 000/10UeyHbIe 3/IEMEHTHI.
Ne 5 Kakoii U3 MPUBEAEHHBIX HA PUCYHKE /IEMEHTOB, 00eCreunT Haubo/IbIlyI0 TOUHOCTh Pe3y/ibTaToB (B 001eM
cnyyvae)?

a) 0) B) r)
Ne 6 Kaxoii U3 npuBeZEHHBIX Ha PUCYHKE 3/1eMEeHTOB, 00eCreuuT HaubosbIyI0 TOUHOCTh pe3y/bTaToB (B 0b1eM

ciyyae)?
Ne 7 BbiOepuTe paBUIBLHOE YTBEPXKIEHHE.

HpI/I yBeJIMUEHUH KOJ/IMUEeCTBA KOHEUHbIX 3JIEMEHTOB B MOJeJIN 415 pemaTeneﬁ, pea/Tn3yroninx HesaBHbIe
MeTO/bl, BEIUKMC/INTEe/IbHAA CJI0KHOCTD 3ad4H ...

a) yBeIMUMBAETCS YKCIIOHEHIIUATbHO
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0) yBesinuMBaeTCs JIMHEHHO
B) He U3MeHsIeTCs], BCE OTpeZesieTCsl MOLTHOCTBIO BEIYUC/TUTENBHOTO YCTPOMCTBA
T') YMeHbIIIaeTCsl IMHeHHO

1) YMeHbllIaeTCsl S5KCIIOHEeHLIMa/IbHO
Ne 8 [Ijist MMHEMHOM CcTaTUYeCcKO 3a/iauu (HarpuMmep, [ijisi KOHCOJIbHO 3a/ie/laHHOM Oasku ¢ pa3mepamu | = 5d), kak
W3MEHSITCS HalIpsDKeHUsI TIPY pacyéTe eC/iv TIPUIoyKeHHbIe HaTPy3KY YBeJIMUWTh B IBa pasa?

a) yMeHbIIATCs B 1Ba pa3a
0) He U3MEHATCS
B) yBe/MuaTCs B [jBa pasa

T') HeBO3MOXKHO 3apaHee OL[eHUTb
Ne 9 Bribepurte MpaBUIBLHOE YTBEPXK/EHNE.

[Ipy MoziennMpoBaHMM METOJ,0M KOHEUHBIX 3/1eMeHTOB 3a7auM Kupina (pacTsbkeHHe T1acTHHBI C
OTBEPCTHEM 0 CepeivHe), TIPY yMeHbIeHHH pasmepa K3 B 30He JioKa/mM3aliy HauboMbIINX HaTlpsKeHUH. . .

a) 3HayeHHs1 HaMpsDKeHU! JIMHEMHO pacTyT

6) 3HaUYeHHs HaHpH)KEHI/Iﬁ TMOCTOAHHO pPacCTyT, l'IpI/I6J'[I/I)Ka${C]: K TeOPETUUECKOMY 3HAY€HUIO, 3dTeM Pe3KO
BO3pACTarOT

T') MPaKTHUYeCKX He 3aBUCAT OT pa3Mepa KOHEeUHOTO 3/1eMeHTa

) 3HAUEHMUS HATPSDKEHUH MMOCTOSTHHO PACTYT, MPUOIMKasICh K TEOPETUUECKOMY 3HAUEHHIO, 3aT€M Pe3K0
naziaroT
Ne 10 BribepuTe npaBUibHOE yTBEP)KAEHHE.

KBasipaTHuHbIe 3/IeMEHTHI ...

a) TpeOyrOT MeHblIle peCypCoB JjIs pellleHUs OTHOCHUTE/IbHO JIMHEHHBIX IIPH TOM JKe pa3Mepe 3/eMeHTa.
6) TpeOyroT HosIbLie PeCYPCOB 15l pellieHus] OTHOCUTE/TbHO THHEeHHBIX MTPU TOM JKe pa3Mepe 3/ieMeHTa.
B) He B/IMSIFOT Ha BBIUMC/IUTE/bHYIO CJIOKHOCTD 3a/ja4i OTHOCHTENIEHO JIMHEWHBIX.

T') MPOCTO COOMPAFOTCS U3 IBYX JIMHEHHBIX 3JIEMEHTOB
Ne 11 Kak npeMMy11|eCTBO eCTh y reKcasJjpuuecKux TBepoTe/IbHbIX 3/IeMEHTOB OTHOCHUTE/IBHO TeTpasApHuecKruX
371eMEeHTOB?

a) [potie aaroputm pa3breHus, 0COOEHHO /ISl CJIOKHOH reoMeTpUH
6) Bosbliie y3/10B TPy TOH ke TUVIOTHOCTH (KOJIMUECTBO /IEMEHTOB Ha eMHUIly 00bEMa)
B) MeHbllle y3/10B MPY TOH JKe TVIOTHOCTH (KOJIMUECTBO /IEMEHTOB Ha eUHUIlY 00bEMa)

r) HeT HUKaKuUX MpeuMyIrecTs.
Ne 12 BoibepuTe NMpaBUIbHOE YTBEPXKAECHHE.

151 pa3dreHys CJI0KHOM reoMeTpUM Ha TeKcasipudecKue TBepJoTebHbIe 3/ileMeHThl He0OX04UMO ...
a) pa3buTh Ha TeTpasipHUUeCcKre KOHEeUHbIe 3JIeMeHThI, 3aTeM Pa3fie/IuTh X Ha reKcasApruecKye J1eMeHTh

0) pa3bUTL reOMEeTPUIO Ha MPOCThIe 0OBEMEI, KOTOPEIE MOTYT OBITH 00pabOTaHBI MPOCTHIMU A/ITOPUTMAMU
pa3buenys (IPOTSHKKA CETKU U T.I1.)

B) MCII0/1b30BaTh Npeobpa3oBanye Jlamiaca

I') BCe BapHaHThI HeTIpaBUJ/IbHbIE, CTI0XKHYIO TeOMeTPHI0 Pa30UTh Ha TeKCa3ApryecKyto CeTKY
HEBO3MOXXHO.
Ne 13 BeibepuTe MpaBU/IbHOE YTBEPXK/EHNE.

ITpu Moze/TMPOBAaHUM METOJJOM KOHEUHBIX 3JIEMEHTOB (TaK)Ke KaK U JIFOObIM JIPYTUM YHC/IEHHBIM METOZIOM)
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a) pe3y/ibTaThl pacyéTa BCer/a J0/DKHbI IPOBEPSATHCS HECKObKUMHU Cr1ocobaMul (aHanuTH4e CKUMH,
9KCIIepUMeHTabHBIMU).

0) pe3ysbTaThl petieHuss MK3 camoz0CTaTOuHbI, UX MTPOBEPKa He TpebyeTcsi, MHaue repernpoBepka
pesy/nbTaToB APYrMMU MeTOZlaMH JIMIIAeT ero CMbIC/IA.

B) AOCTAaTOYHO TOI'0, UTO pe3y/bTaThbl IIPOCTO BBIIVIAAAT HpaBAOHO,E[O6HO Ha HepBbIﬁ B3IVIA 4.

T') pe3y/bTaThl MPOCTO HY>KHO TIOATOHSTH 10| TpebyeMble 3HAUeHUsI.
Ne 14 TIpu mogenupoBanur MKD (Heo6XoAUMO ONpeieuTh HalpsKeHust), ueM OyeT Haubosiee paliioHaTbHO
MogenpoBath 6anky (I/h> 100) oTkpeiToro ceueHus (1Besuiep) paboTaroiiero Ha KpyueHue?

a) HPOCTBIMI/I 6a/I0UHBIMH 3/IeMeHTaMH, T.K. I'MIoTe3a IJI0OCKHUX CeUYeHU BBITIO/THSETCS

6) O060/10UeYHBIMH 3/IeMEHTaMH, T.K. OHH OyZyT HarOosiee ONMTUMA/IbHBI C TOUKH 3PEHUST BBIUHUC/TUTETBHBIX
pecypcoB

B) OOBLEMHBIMHU 3/IEMeHTaMH, T.K. OHH ITO3BOJIAT CMOZE/IMPOBATh 'eOMETPUIO Haubosee TOYHO,
PecypCo3aTpaTHOCTb BIUMC/IMTE/IBHBIX PeCypCOB 3TO BCerJa XOpouio

) DTy 3a/jauy HepaluoHaapHO perate MK3, mocrarouno nocuurath Gpopmysoti corpomara M/W
Ne 15 Kakast U3 CeToK sIBJIsieTCst 6osiee MpeAnouTUTeNLHOM (B 0011[eM ciiyuae)?

a) 6) B) y

Ne 16 [15151 3aiaun Kupiia (pacTarvBaHue IJIaCTUHKY C OTBEPCTHEM, MCIIO/b3YOTCS IVIOCKHe 3/1eMeHThI) TI0Ka3aHHOW Ha
PUCYHKe, ueMy OyZieT paBHO 3HaueHHe Chiibl P1 oTHOCHTeNBHO Cuitbl P?

cxoaHbie AaHHbIe

PacyétHan cxema
[PaHb «A»

lpaHb «b»

a) 2P
6) P
B) P/2

r) P/4
Ne 17 1711 pac4éTHOM CXeMBbl, TTOKa3aHHOM Ha PUCYHKe, ueMy OyZeT paBHO 3HaueHue cujbl P1 oTHOCHTebHO cusbl P?
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VicxoaHble NaHHble
P

Y
Pau -

PacyeTtHan cxema
P. =7 ~Touka «A»
s 7]

a) 2P
6) P
B) P/2

r) P/4
Ne 18 BribepuTe npaBU/IbHOE YTBEP)KAEHHE.

,Z[]IH peieHud 3aa4 HeJTMHeMHOW CTaTUKU MEeTOO0M KOHEUHBIX 3/IEMEHTOB...

a) 13 33/1auu youpaeTcs HeJIMHeHHOCTh (He/IMHeHbIe CBOMCTBA MaTepuasa, KOHTaKThl, TeOMeTpruyecKast
HeJTMHeNHOCTb).

6) 3a/1aua pa3buBaercs Ha N 11aroB (HY>KHO BPYUHYIO T0100paTh 3HaueHVe HAarpy3Ky U peliaTh 3a/jauy
UTEPaLMOHHO, Ha Ka)KI0W UTepaLyy ro0vpasi 3HaueHHe CUJTbI TAKUM 00pa3oM, 4ToObI 3a/1aua CXOU/IAch).

B) ucronb3yetcsi Meto, HototoHa-PadcoHa.

I') UCTIO/IB3YeTCsl peliaTesib SBHON JUHAMUKY, T.K. B CTaTUYECKOM IIOCTaHOBKe TakKUe 3a/jaud He
perIaroTCsl.

Ne 19 BribepuTe NMpaBUIbHOE YTBEPXKAECHUE.

[1pu MoJieIMpOBaHUM METOZAOM KOHEUHBIX 3/IEMEHTOB, [/1s1 [TOJIyUeHUsl yA0BIeTBOPUTE/IbHON Be/TMUMHbI
ToJjiara pelieHus B 3a/jauax SIBHOM JUHAMUKU BaXKHO ...

a) 3azath crucreme 6osbIIoe AemMpUpOBaHHe.
6) BpyuHYy0 BbICTABUTh HY>KHBIH TO/[ILIAT.
B) [lesiaTh MaKCUMa/IbHO MEJIKY CETKY, 0COOEHHO B KOHLIEHTPAaTopax.

r) CTpeMHTBCS K OJHOPOAHOCTH CeTKH 0e3 CHIbHOTO UCKa)KeHHs (JOpMbI KOHEUHOTO 37IeMeHTa
Ne 20 BoibepuTe NMpaBUIbHOE YTBEPXKAECHHE.

SIBHas AVHAMVKa OT/IMYaeTCs OT HesIBHOW IMHAMUKHU TeM, UTO B Hel ...
a) yUMTBIBAIOTCS] MHEPLIMOHHBIE CUJIbI.

6) pelaroTCs ypaBHEHHsI COXPAHEHKsI MacChl, UMITY/IbCa U SHEPTUH B KOOpAUHaTax Jlarpamka (/s
Ka)X/]0TO TI0/iIlIara Ha OCHOBe TIPeJbIAYILETO0).

B) YUUTBIBAETCS UCTOPUS IIpeHArPY>KEHNS.

') MaTpUUHbIe ypaBHEHUsI PellaloTCs B IBHOM BH/Ie.
Ne 21 BribepuTe MpaBU/IbHOE YTBEPXKEHNE.

ITpu MmozansHOM aHanm3e (Modal Analysis)

a) Oripe/ie/ITFOTCS HAMPSHKEHUST TIPY TUHAMHUYECKOM Harpy>KeHHH
6) 3HaueHUs] KDUTUUECKUX CUJI TIPH TT0TEPe YCTOMUUBOCTH

B) OnTUMaibHbIe TeOMeTPUYeCKHe TapaMeTphbl KOHCTPYKI[UH

r) OnpeiesisitoTcsi cOOCTBEHHbIe UacTOThI U (pOpMBI KostebaHuit
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Ne 22 Knaccuueckoi 3afjaueil KOHTaKTHBIX B3aUMOZEHCTBUM, UMeloILasi CTPOTrOe aHa/IMTHUECKOe PellieHre /ISl YIIPYTo
IedhopMUPYIOIIMXCS Tesl (KaK MPOCTHIX, TaK U TIPOU3BOJIBHON KPUBU3HbI) SIB/ISIETCS

a) 3agava ['yka
6) 3agaua [epiia
B) 3a71aua HaBbe-CToKCa

r) 3agaua Kupia
Ne 23 BribepuTe MpaBUIbLHOE YTBEPXKAECHHE.

ITpu mogenupoBanuu B ANSY'S, Tun koHTakta "Bonded" (oH >ke THTT KOHTaKTa "Mmo-yMo4aHuio") ...

a) He JI0NyCKaeT OTHOCUTEIbHOTO CMellleHHsI TOBePXHOCTel B TaHTeHIIMalbHOM HarpaB/ieHUH, HO
JIOTTyCKaeT UX pasfie/ieHue.

0) KOHTaKTHbIE TIOBEPXHOCTH MOTYT Pa3fie/IiThCs, TIPH 3TOM CMeIIeHHe B TaHT€HLIMaTbHOM HarpaBIeHUH
MIPOUCXOAUT 6Ge3 yuéTa CHJT TPeHMUsI.

B) KOHTaKTHbIe TIOBEPXHOCTH MOTYT Pa3ZesisiThCsl, [IPYU 3TOM CMellleHHe B TaHTeHIMalbHOM HarpaB/ieHUH
TIPOUCXOAUT C YYETOM CUJI TPEHUSL.

T) He JIOITyCKaeT pa3fieneHre, HO JIONyCKaeT CMelljeHHe B TaHTeHIMaIbHOM HarlpaB/ieHH!.

) CBS3bIBaeT y3/Ibl KOHTAKTUPYIOLIUX 0OBEKTOB KECTKOH CBA3BIO.
Ne 24 BribepuTe npaBUIbHOE YTBEP)KAEHHE.

IIpu mogenvpoBanuu B ANSYS, Tun konrtakra "No Separation” ...

a) He [OITyCKaeT OTHOCUTE/JIbHOI'O CMeIleHWs HOBerHOCTeP’I B TaHI'€HLIKMA/IbHOM HallpaB/IeHWH, HO
AOITyCKaeT UX pa3fesjieHue.

6) KOHTaKTHbIE TIOBEPXHOCTU MOTYT Pa3Je/siThCs, PU ITOM CMeEIIleHUe B TAHT€HIMAIbHOM HarpaB/IeHUN
MPOUCXOAUT 6e3 yuéTa CHJT TPEHUSI.

B) KOHTaKTHbIe I0BEPXHOCTH MOT'YT pasfe/iiThCs, TIPU 3TOM CMellleHHe B TaHTeHLIMa/IbHOM HalpaBlieHU!
TIPOMCXOJUT C YUETOM CHJ TPEHUSL.

T') He IOTyCKaeT pa3zie/ieHre, HO IOMyCKaeT CMellleHre B TaHTeHI[MaIbHOM HarlpaB/IeHUH.

) CBSI3bIBAeT Y3/Ibl KOHTAaKTUPYIOILIUX 00BEKTOB KECTKOU CBA3BIO.
Ne 25 BribepuTe npaBU/IbHOE YTBEP>KIEHUE.

IMpu mopenupoBanuu B ANSY'S, Tun xoHrakra "Frictionless" ...

a) He [OTTYCKaeT OTHOCHTEILHOTO CMEII[eHHs TIOBEPXHOCTEH B TaHTeHI[Ma/IbHOM HarlpaB/IeHUH, HO
JIOTTyCKaeT UX pasieseHue.

0) KOHTaKTHbIe [IOBEPXHOCTH MOTYT Pa3zie/isiTbCs, TIPH 3TOM CMellleHHe B TaHr€HLIMa/IbHOM HarlpaBlIeHUH
nporcxoauT 6e3 yuéra CHJT TPEeHWUsI.

B) KOHTaKTHbIE TIOBEPXHOCTU MOTYT Pa3/esisThCsl, IPU ITOM CMeEIIleHHe B TAHTeHIMaIbHOM HarpaB/ieHUH
TIPOMICXOAUT C YUETOM CHJT TPEHHUS.

1") He [0ITyCKaeT pa3fie/ieHre, HO JOITyCKdeT CMeleHe B TaHI'€HLMa/IbHOM HallpaB/IeHUH.

[) CBSI3bIBAET Yy3/Ibl KOHTAKTUPYIOIINX 00BEKTOB XKECTKOM CBSI3bIO.
Ne 26 BribepuTe NMpaBUILHOE YTBEPXKAECHHE.

ITpu mogenmupoBanuu B ANSY'S, Tun koHTakra "Rough” ...

a) He JI0NyCKaeT OTHOCUTEIbHOTO CMellleHHsI TOBePXHOCTell B TaHTeHIIMalbHOM HarpaB/ieHUH, HO
JIOTTyCKaeT WX pasfie/leHue.

0) KOHTaKTHbIE TIOBEPXHOCTH MOTYT Pa3fIe/IiThCs, TIPH 3TOM CMeIIleHHe B TaHT€HIIMaTbHOM HarpaBIeHUH
MPOUCXOAUT Ge3 yuéTa CUJT TPeHUSsI.

B) KOHTaKTHbIe TIOBEPXHOCTH MOTYT Pa3ZesisiThCsl, IPYU 3TOM CMellleHHe B TaHTeHIMalbHOM HarpaB/ieHUH
TIPOUCXOAUT C YYETOM CUJI TPEHUSL.
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1") He [0ITyCKaeT pa3fie/ieHre, HO JOITyCKdeT CMelleHe B TaHI'€HLMa/IbHOM HallpaB/IeHUHN.

[) CBSI3bIBAET Yy3/Ibl KOHTAKTUPYIOIINX 00BEKTOB XKECTKOM CBA3bIO.
Ne 27 BbibepuTe MpaBUIbHOE YTBEPXKAECHHE.

IIpu mogenvipoBanuu B ANSY'S, tum koHTakTa "Frictional” ...

a) He JI0IyCKaeT OTHOCUTEIbHOTO CMellleHHsI TOBePXHOCTell B TaHTeHIIMalbHOM HalpaB/ieHUH, HO
JIOTIyCKaeT UX pasfie/ieHue.

0) KOHTaKTHBIE TOBEPXHOCTH MOTYT Pa3esAThbCs, IPY 3TOM CMelljeHVe B TaHTeHIIHaIbHOM HarpaB/ieH|H
MPOUCXOAUT 6Ge3 yuéTa CHJT TPeHUsI.

B) KOHTaKTHbIe TIOBEPXHOCTH MOTYT Pa3ZesisiThCsl, IPYU 3TOM CMellleHHe B TaHTeHIMalbHOM HarpaB/ieHUH
TIPOUCXOAUT C YYETOM CUJI TPEHUS.

F) He [OITyCKdeT pa3zejieHre, HO AOIMMyCKaeT CMelleHre B TAHI'€HIJMa/IbHOM HAllpdBJ/IEHUH.

) CBSI3bIBaeT y3/Ibl KOHTAKTUPYIOLIUX 0OBEKTOB KECTKOM CBA3BIO.
Ne 28 BribepuTe MpaBU/IbHOE YTBEP)KAEHHE.

Orpefienenre koHTaKTa 1o I'ayccoBbiM Toukam (Gauss Points) umeeT ciefyroluii HeZloCTaToK:

a) TpebyeT MeJIKOM CeTKH Jijisl OCTIKEHUsI CXOAUMOCTH BO BCEX CIydasiX.

6) TpebyeT 60JIBLION BEIUMC/IUTENTBHON CJIOKHOCTH OTHOCUTENIBHO PYTHUX MeTOZOB.

B) BO3MOXXHBI IPOOJIeMbI C KOHTAKTOM, KOT/Ia IIOBEPXHOCTh KOHTAKTHPYET YIJIOM C OTBETHBIM TeJIOM.

T') BO3MOXXHBI TIPOO/IEMBI C KOHTAKTOM, KOT/Ia TVIOCKasi TIOBEPXHOCTh KOHTAKTUPYET C APYToM MI0CKOH
TIOBEPXHOCTBHO.
Ne 29 BribepuTe MpaBUIbHOE YTBEP)KAEHHE.

[Tpy MozeTMpOBaHNM KOHTAKTOB TeJl MeTOZIOM KOHEUHBIX 3IeMeHTOB, BHeZipeHue (Penetration) aByx
KOHTaKTHDPYIOLUX Ter ...

a) JKeJlaTe/IbHO B Haya/IbHbI MOMEHT BpeMeHH, 1cue3aeT B rpoLiecce AedopMyUpoBaHUs.
0) He>kesaTesIbLHO B Haya/IbHBI MOMEHT BPeMeHH, BO3HHUKAeT B IpoLiecce 1e)OpMUPOBAHWS.
B) HeXXeJlaTe/IbHO B Haya/IbHbIM MOMEHT BpeMeHH, He BO3HHKaeT B Tipoliecce fe)OpMHUPOBaHHUS.

I') JKeJlaTeJIbHO B Haya/IbHblil MOMEHT BPeMeHH, 0CTaéTcsl B npoLiecce /1e)opMUPOBaHUSI.
Ne 30 BribepuTe npaBU/ibHOE YTBEP)KAEHHE.

IayccoBbl Touku (Gauss Points) 370 ...

a) TOUKH, BO3HUKAIOLIME B MECTE KOHTAKTa

6) TOUKH, PaCIoJIOXKeHHbIE BO/Ib KOHTAKTUPYIOIINX 3/IEMEHTOB /IJIsl KOTOPBIX 3a/]aHbl YC/IOBUS KOHTAKTa
B) TOUKH, PACIIO/IOKeHHbIe B y3/IaX 3JIEMEHTOB /i1 KOTOPBIX 3a/ldHbl YC/IOBHSA KOHTAKTa

T') TOYKH, B KOTOPBIX BO3HUKAIOT MaKCHMaJlbHbIe KOHTAaKTHbIe 1aB/IeHUs
Ne 31 BribepuTe nipaBU/IbHOE YTBEP>KIEHUE.

IIpu MoJieTMpOBaHUM KOHTAKTHBIX B3aUMOAENCTBIMH, i PacIIMpeHHoro Metoza Jlarpamka («Augment
Lagrange») ...

a) CHJ/la B KOHTAKTe oripeesisaeTcda C UCI10/Ib30BaHUEM KOHTaKTHOM >XKECTKOCTH T10 3dKOHY FYKEI |

0) cua B KOHTaKTe OMpe/e/isieTCsl C MCI0/Ib30BaHUEM JIOTIO/THUTEIbHOM CTerleHH CBOOO/IbI — KOHTAaKTHOe
JlaBjieHue.

B) CHhJia B KOHTAKTe orpenesaeTcs C UCIo/Ib30BaHUEM KOHTAKTHOM >KECTKOCTH ¥ KOHTAKTHOTO JaBJIeHHsd.

T') KOHTAKT TeJl Peajn3yeTcs uepe3 YpaBHEHUs CBSI3U CBSI3bIBAIOILME CTEITeHN CBOOO/IBI y3/10B
KOHTaKTHPYOLUX Tell.
Ne 32 BribepuTe MpaBU/IbHOE YTBEP)KAECHHE.

[Tpy MozieTMpOBaHNM KOHTAKTHBIX B3aUMOAENHCTBUH, A/1si MeTozia TpadoB («Pure Penalty») ...
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a) CHlJia B KOHTAKTe orpefessdaeTcs C UCII0/Ib30BaHUEM KOHTAKTHOM >XECTKOCTH T10 3dKOHY FyKa |

0) cu/Ia B KOHTAKTe OMpe/e/isieTCsl C MCI0J/Ib30BaHUEM JIOTIO/THUTE/IbHOM CTerieHH CBOOO/IbI — KOHTAKTHOE
JaBieHHe.

B) CHJ/la B KOHTAKTe orpe/esisdeTcda C UCI10/Ib30BaHUeEM KOHTaKTHOM >XKECTKOCTH U KOHTAKTHOT'O AaBJIeHUS.

I') KOHTAKT TeJl peajiM3yeTcs uepe3 ypaBHeHUs CBSI3W CBS3BIBAOLIME CTeNeHH CBOOO/bI Y3/10B
KOHTaKTHPYIOLUX Tell.

Ne 33 BoibepuTe NMpaBUIbHOE YTBEPXKAEHHE.
IIpu MoJeMpoBaHUM KOHTAKTHBIX B3aUMOZENCTBUH, [/is1 MHOTOTOUeUHbIX orpaHuueHuii («MPC») ...
a) cusia B KOHTAaKTe OTpe/iesisieT sl C UCTI0Mb30BaHWeM KOHTAKTHOM yKECTKOCTH 110 3akOHY ['yka |

0) cusla B KOHTaKTe OTPeZessieTCsl C UCIOMb30BaHWeM JOTOTHUTENbHOM CTereHr CBOOO/IbI — KOHTaKTHOe
JIaBJIEHUE.

B) CHJIa B KOHTAKTe OrpeaessdaeTcs C UCII0/Ib30BaHUEM KOHTAKTHOM >XECTKOCTH U KOHTAKTHOI'O JaBJ/IeHHs.

I) KOHTAKT TeJl peayiM3yeTcs uepe3 ypaBHeHHs CBsI3W CBSI3bIBAOLLME CTeNeHH CBOOO/b! Y3/10B
KOHTaKTHUPYIOLINX TeJl.

Ne 34 BoibepuTe MpaBU/IbHOE YTBEPXK/EHNE.
IIpu MoJieMpoBaHUM KOHTAKTHBIX B3auMOZelcTBuUH, s MeToza Jlarpamxka («Normal Lagrange») ...
a) cusla B KOHTAKTe OIpe/iersieTCsi C UCIoIb30BaHeM KOHTaKTHOM >KECTKOCTH 110 3akoHy ['yka |

0) cusla B KOHTaKTe OMPEeZAeseTCs C UCIOMb30BaHUEM AOMOTHUTELHOM CTereHu CBOOO/IbI — KOHTAaKTHOE
JlaBJ/IeHue.

B) CHhJia B KOHTAKTe orpejessaeTcs C UCI10/Ib30BaHUEM KOHTAKTHOM >XKECTKOCTH 1 KOHTAKTHOI'O JaBJIeHHs.

I') KOHTAKT TeJl peajiM3yeTcs Uepe3 ypaBHeHHsI CBs31 CBSI3bIBAOLLIME CTeNeHH CBOOO/bI Y3/I0B
KOHTaKTUPYIOLIUX TeJl.

Ne 35 BeibepuTe MpaBU/IbHOE YTBEPXK/EHNE.

[Ipy MozeMpoBaHMM KOHTAKTHBIX B3aMMO/IeHCTBHI MeTO/[OM KOHEeUHBIX 7ieMeHToB B ANSYS, Tvn
CUMMETPUYHOCTH KOHTAKTa «Asymmetric» ...

a) floflycKaeT BHe/IpeHHe U Ha KOHTAKTHOM U Ha 1jeJIeBOM [TOBepXHOCTH.
0) BHe/jpeHre BO3MOXKHO TOJIbKO Ha KOHTaKTHO MOBEPXHOCTH (target BHeZIpsieTCsl B contact).
B) BHeZIpeHHe BO3MO)KHO TOJIBKO Ha IjeJIeBOi T0BepXHOCTH (contact BHe/ipsieTcs B target).

T') peliatesib B MPOI[eCCe PEIIeHHUs CaM OTpe/ie/isieT Kakast TTIOBEPXHOCTD SIBJISIETCS 1[e/IeBOH, a Kakast
KOHTAKTHOH.

Ne 36 BribepuTe npaBUIbHOE YTBEP)KAEHHE.

ITpy MozeTMpOBaHNM KOHTAKTHBIX B3aMMO/IeHCTBHI MeTO/[OM KOHEeUHBIX ieMeHToB B ANSYS, Tvn
CUMMETPUYHOCTH KOHTaKTa «Auto Asymmetric» ...

a) JoIycKaeT BHeJjpeHHe U Ha KOHTaKTHOW 1 Ha 11e/1eBOi IIOBepPXHOCTH.
0) BHepeHre BO3MOXKHO TOJIbKO Ha KOHTaKTHOM MOBEPXHOCTH (target BHeZIpsieTCsl B contact).
B) BHe/IpeHMEe BO3MO)KHO TOJTBKO Ha 11e/IeBOM MOBEPXHOCTH (contact BHepsIeTCs B target).

T') pelare/ib B MPOIL[ECCE PEIIeHHUsI CaM OMpe/ie/isieT Kakast TIOBEPXHOCTD SIB/ISIETCS 1[e/IEBOH, a Kakast
KOHTAaKTHOH.

Ne 37 BribepuTe MpaBUIbHOE YTBEP)KAEHHE.

I1pu MofenpoBaHUM KOHTAaKTHBIX B3aUMO/IeMCTBUI MeTOAOM KOHeUHbIX 37ieMeHTOB B ANSY'S, tun
CUMMETPUYHOCTHY KOHTaKTa «Symmetric» ...

a) JomnycKaeT BHeJjpeHHe U Ha KOHTaKTHOW 1 Ha 1ie/1eBOi TTOBepXHOCTH.
6) BHeZipeHre BO3MO)KHO TOJILKO Ha KOHTAKTHOM MOBEPXHOCTH (target BHeApsieTCs B contact).

B) BHe/IpeHHe BO3MO)KHO TOJIBKO Ha Lie/IeBOM MMOBEPXHOCTH (contact BHepsieTcs B target).
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T') pelaTe/ib B MPOLIECCe PeleHus caM OTpe/iesisieT Kakasi [IOBePXHOCTh SIBJISIETCS LIeJIeBOM, a Kakasi
KOHTaKTHOH.
Ne 38 IIpu MozieTMPOBaHHHM METO/IOM KOHEUHBIX /IEMEHTOB, KaKasl M3 Iepeurc/IeHHbIX Mo/ieJiel YIIPOUHeHHs JIydliie
TIOAXOUT ZJIs1 MOJIe/TAPOBAHUSI 3HAKOTIePEMEHHOT0 Harpy»KeHus C TIaCTU4eCKol JedopmMariueii? (HessBHBIN
peliaTeJib)

a) Isotropic
6) Hyperelastic
r) Kinematic

1) Tensorflow
Ne 39 BribepuTe NMpaBUIbHOE YTBEPXKAECHHE.

IIpu mogenvpoBanuu B ANSY'S, ecnu 5KBUBa/IeHTHBIX HallpsDKeHUs! B Marepuaiie, IpeBblllaT 3HaueHus!
3aJaHHbie B Tabmuie ayist Multilinear-mozienv miacTMYHOCTH:

a) ANSY'S gasbiiie cudTaeT MaTepHasl HieaabHO TIAaCTHUHBIM.

6) ANSY'S yuuThIBaeT HaK/IOH MOCJIEJHETO YUaCTKa KPUBOM YIIPOUHEHUS U [jasiee JTMHEHHO
anmnpoKCUMUPYeT.

B) ANSYS BbIgaéT coobijeHure 00 oMOKe UTO HAIpsDKeHUs IPeBLIIAIOT 3a/jaHHble /ISl MaTepyarna.

r) ANSYS BHOBB CuMTaeT MaTepHasl o yIpyroi MOfeH.
Ne 40 BribepuTe MpaBU/IbHOE YTBEPXK/EHNE.

IIpy MozieTMpoBaHUM METOJ,0M KOHEUHbIX 3JIEMEHTOB, /151 U30TporiHoro (Isotropic) 3akoHa ynpoyHeHMs

El) MMOBEPXHOCTb TEKYUECTHU HE U3MEHAETCA.
6) TMOBEPXHOCTh TEKYUECTU PaCIIUPAETCS U IepeMeljaeTCs B HallpaB/1IeHUN I/IaCTUYE CKOM AECl)OpMaL[I/II/I.
F) TIOBEPXHOCTH TEKYyUYeCTU I1epeMelfaeTCA B HallpaB/IeHUU JIACTUUE CKOM ,Z[E(bOpMaL[I/II/I.

[1) TIOBEPXHOCTh TEKy4eCTH PaBHOMEPHO PacIIMpsIeTCs B HallpaBIeHUH TU1acTHYeCcKoi e opMariiy.
Ne 41 BoibepuTe MpaBUILHOE YTBEPXKAEHHE.

HPI/I MO e/TMpOBaHWU MeTOZO0M KOHEUHBIX 3/7IEMEHTOB, [JI1 U30TPOITHOI'O (Kinernatic) 3dKOHA YIIPpOUHEHUA

a) TOBEPXHOCTh TEKYUeCTU He U3MEHSAETCH.
6) MOBEPXHOCTh TEKYUECTU PaCIIUPAETCH U IepeMellaeTCs B HallpaB/IeHUN I/1IaCTUYE CKOM AECbOPMaHI/II/I.
1") TMOBEPXHOCTH TEKYUeCTHU I1epeMell]aeTCda B HallpaB/JI€HUH TJIaCTUYEe CKOM ,Zleq)OpMaL[I/II/I.

[1) TIOBEPXHOCTh TEKy4eCTH PAaBHOMEPHO PacIIMpsIeTCs B HallpaBIeHUH T1acTHYecKoi e opMariy.
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