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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)

15.04.03 Ilpuk1agHas MexaHUMKa
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 KOMHETEHuHﬁ:

OIIK-10 — crniocobHOCTh pa3pabarhiBaTh (PU3MKO-MeXaHWUECKUe, MaTeMaTUYeCKHe W KOMIMbIHOTEPHbIE MOJE/U TPU
peLIeHNY HayYHO-TeXHUUeCKUX 3a/1ad B 00/1aCTH MPUK/IaZHONH MEXaHUKH
OTIK-12 — crmocoGHOCTb CO37aBaTh aarOpUTMbI LUGPOBOM 00paboTKM 0a3 [aHHBIX pe3y/IbTaTOB WCIBITAaHUN U

9KCIUTyaTallud CJOXKHBIX JleTajiell W y3/I0B B MalllMHOCTPOEHWH, pa3pabaThiBaTh COBpEMEeHHbIe IU(POBLIE TIPOrPAMMBI
pacUeToB U MPOEKTUPOBAHUS /leTasel, y3/I0B, KOHCTPYKLIWH, MallliH ¥ MaTepHasioB C yUueToM TpeOOBaHUM Ha/[eXKHOCTH,
[IOJITOBEUHOCTH U 6e30MacHOCTH UX IKCIUTyaTal[uu

OIIK-5 — crnocoOHOCTh pa3pabaThiBaTh aHAJUTHUYECKWE W UWUC/IEHHbIE METO[bl TPU CO3[JAaHUH MaTeMaTHueCKUX
MoZie/ieli MalllvH, TPUBO/I0B, 000PY/0BaHUs, CUCTEM, TEXHOIOTMUECKUX MTPOLIECCOB

®OpMUPOBAHKIO KOMIETEHIHMH CTY)KUT JOCTHXKEHHE CeAVIONUX Pe3y/IbTaToB 00pA30BaHUS:
OIIK-10

3HAHUA:

TIPUMEHEHHe CTIelMaTM3UPOBAaHHBIX PACUETHBIX TPOTPAMMHBIX CPEJICTB /sl CO3/laHMsI KOMITbIOTEPHBIX MOjesei
JUIs1 OLIeHKH PacUETHBIX TapaMeTpOB WM3/Ie/IMA M IPOLIeCCOB B 06/1aCTH MAIIMHOCTPOEHUST U 06/1acTH TIPOEKTHPOBaHMUS
Goernpunacos;;

YMeHusi:

aHa/IMTUYeCKasl OLIEHKA TIO/yYaeMbIX pe3y/JbTaTOB pacuéTa, TOCTPOeHHE IpapuuecKuX M MaTeMaTHUeCKHUX
3aBUCHUMOCTEH /IS UX OIIEHKU Pe3y/bTaToB;

HABbIKU:

pa3paboTka, 00OCHOBaHME M HCIO/Jb30BaHUE TEOPETUUECKHWX Mojesel, TMO3BOMAOIIUX  UCC/Ie0BaTh
JVUHAMUYECKWe TIPOLIeCChI UM TPOTHO3MPOBATh YPOBEHb TaKTUKO-TEXHUUECKUX XapaKTePUCTHK pa3pabaThiBaeMbIxX
06pas3IioB 60EMpUIiacoB U TEXHOIOTHI UX U3rOTOB/IEHNS;

TMO/ITOTOBKA HAyUYHO-TEXHUUECKHUX OTUYETOB 110 Pe3y/ibTaTaM BbIOJIHEHHbBIX PAaCUETOB.
OIIK-12

3HAHUA:

Ha ypOBHe TIOHMMaHUst: pa3paboTka METOAMK pacyeTa, ONTHMHU3AIMK U CTPYKTYPHO-TTapaMeTPHUECKOr0 CUHTe3a
TeXHOJIOTHUH W3TOTOBJIEHHUS 3JIEMEHTOB GOeTPUIIAcoB, a TaKXKe WX KOHCTPYKIIHI;

WCTO/Ib30BaHHe UH(OPMAL[MOHHBIX Y KOMITbIOTEPHBIX TEXHOJIOTHI TPU MPOEKTUPOBaHUK 00pa3iioB OOernpuracos
¥ pa3pabOTKU TeXHOIOTHI UX U3TOTOB/IEHHS;

YMeHust:

[MOCTPOEHWEe PACUETHBIX AJTOPUTMOB M TPOTPAMMHBIX MOAyJel [/ OmpejejeHdss OCHOBHBIX IapaMeTpOB
TeXHOJIOTUUeCKUX TIPOLIECCOB U MOCTPOEHKE B3aUMHBIX CBSI3€H, MO/TyuyaeMbIX pe3y/ibTaToB;

HABbIKU:

KODPEKTHOE COCTaBI€EHWE aJrOPUTMOB pacuéta TpeOyeMbIX BeMWUWH (T€XHOJIOTMUYEeCKHUX T1apaMeTpoB),
TO3BOJISAOIIUX OBICTPO MO/TyUaTh UX UTOTOBBIE 3HAUEHUS TIPH U3MEHEHUH UCXOHBIX JaHHbIX.
OIIK-5

3HAHUA:

oblijee TIPUHIUTBI pa3paboTKX METO/IOB Pacuéra MAIMHOCTPOUTEbHBIX H3[eauii U GOerpuriacoB, a Takxke
TEXHOJIOTUU UX U3TOTOBJIEHMUS;

TIpe/iCTaB/IeHKe 0 BepU(UKALIMK U BaJIU/JALIUH METO/IOB;

YMeHusi:

BepU(UKaLIMA U BalHAIMS BBIMOJHEHHBIX PACUETOB UMC/IEHHBIMHU U aHAJTMTHUECKUMH METO/IaMU;

HABbIKU:

BBITOJTHEHNE HAYYHO-TEXHUUECKUX OTUETOB C aHA/IM30M M COMOCTAB/IEHUE Pe3y/IbTaToB, MOJYUEHHBIX Pa3HBIMU
METO/jaMH.



2. MECTO JMCHAIVINHBI B CTPYKTYPE OOII BO

Ouciyniuaa YUCTEHHBIE METO/IbI PEIITEHUS 3AJAY ITPUKJ/IATHOV MEXAHWKM siBnseTcs
JUCLIWTUTMHON 00s13aTe/IbHOM YacTu 6/10Ka 1 nmporpamMMbl TIOATOTOBKM 110 HaripasieHuto 15.04.03 TpukaaoHas
MexaHuKa.

Copep>kaHue [AUCLUTUIMHBI SIBJISIETCSL JIOTUUECKUM TIPOJO/DKEHWEeM COflep)KaHusl  (hU3UKO-MaTeMaThueCKOn
MOATOTOBKM  0OakajaBpa U CAY)XKUT OCHOBOW g ocBoeHusi gucuuiuiud: AJITOPUTMU3AIIUA U
ITPOI'PAMMUPOBAHUE, BBICIIAS MATEMATHUKA B HAYUYHBIX HNCCJ/IEJOBAHUSAX,
MATEMATHNYECKOE MOJE/IMPOBAHUE ITPOITECCOB OBPABOTKIN METAJIVYIOB JAB/IEHVUEM



3. CTPYKTYPA U COAEPXAHUE TUCIIUIT/TMHDBI

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

3.1. Coaepxanue (AMAAKTHKA) AMCIATLUINHBI

KYPC

CEMECTP

HaumeHoBaHHe pas/ie/ioB U AUAAKTHYECKHX eJHHHI]

AyauTopHbBIe
3aHATHA
B KOHTaKTHOH
dopme

®dopmupyemas
KoMmmeTeHIus, %

BCET'O

CamocrosiTebHasA
pabora cTyjeHTOB

BCEI'O
IlpakTHUecKue
3aHATHA

OIIK-10
OIIK-12

OIIK-5

Ansys.

Paspesn 1. 1 O01iee npecTaB/IeHne 0 YHCIEHHBIX MeToAax. 1.1 OCHOBHbIE TOHSITHS
YHC/IEHHOTO MOZienpoBatusi 1.2 BazoBble 0CHOBBI paboThI B IIPOrPaMMHOM KOMILIEKCE

N
=}

12

Pazaen 2. 2 OcHOBBI

TNpe/iCcTaB/IeHHe 0 MeTo/le KOHeUHbIX 3/1eMeHTOoB 2.2 Kiacchl peliaemMbix 3a/jau U BU/ibI
aHanm3a 2.3 TeomeTpuueckoe MOJe/IMPOBaHKe 1 TIOCTPOEHHe KOHEUHO-3/1eMeHTHOH CeTKN
2.4 3ajjaHue TPaHUYHBIX yC/IOBUH 2.5 3aJaHre XapaKTepUCTHK MaTepHaa. 2.6
TTocTrpoLiecCHHT U aHaMU3 HaNpsKEHHO-/1e(hOPMUPOBAHHOTO COCTOSIHUSA 2.7 PeleHne
3a/]au B IMHAMUYeCKOi ocraHoBke 2.8 Vcrosb30BaHHe NOZMOZeTMPOBAHNSL.

MeTOj0M X ToB. 2.1 O611iee

52 12 40 40 40

40

YTOHEHUA.

Pa3pen 3. 3 MoaenupoBaHue npounecco 06paboTKH MeTa/l/IoB AaBjieHuem. 3.1
MoyenpoBaHue nporjecca F’H6KH JIMCTOBOro Matepuana 3.2 Moje/mpoBaHue rporiecca
0Ca/IK1 LIWJIMHAPUYeCKOH 3aroToBKM 3.3 Mozie/iMpoBaHHe 1poLiecca BBITSHKKH 6e3

44 18 18 26 40 40

30

Bcero 3a 9 cemecTp

108 34 34 74 100 100

100

Bcero no gucumInHe

108 34 34 74 100 100

100

3.2. AyAMTOPHBIH NPAKTUKYM

Homep u
HaHMeHOBaHUe
pasjena
JUCLIUNTAHBI

Tema MPAKTHYE€CKOro 3aHATUA

Oo0neMm,

ayn.
JacoB

Pazpen 1. 1 O6iee
Tpe/ICTaB/IeHHE O
UHC/TIEHHBIX METO/[AX.

OOb11iee npeicTaB/IeHHe O CTPYKTYPe TIPOrPaMMHOT0 Komriiekca Ansys. OCHOBBI
pabotsl ¢ uHTepdeticom. OcHOBHbIE MoZieny. ba3oBble 0CHOBBI paboTHI B
[pOrpaMMHOM KOMILIEKCe ANSYs.

Pazpen 2. 2 OcHOBbI
MO/le/TUPOBaHus
MEeTO/IOM KOHEUHBIX
3/1eMEeHTOB.

OCHOBBI MO/[e/IMPOBaHUs METO/|OM KOHEUHBIX 3/1eMeHTOB. ['eoMeTpryeckoe
MogempoBaHue. [TocTpoeHne ceTKd. Bupl rpaHUUHBIX yCIOBHH.
MopenrpoBaHre KOHTaKTHBIX B3aUMO/|eMCTBUNA. MoJenvpoBaHue 3a/jau B
CTaTHUUeCKOM 1 JUHAMUYeCKOM IT0CTaHOBKe. AHa/IN3 pe3y/bTaToB.

12

Pazgen 3. 3
MogenvpoBaHue
TPOLIECCOB
00paboTKK MeTasIoB
[laBIeHUEM.

MogenvpoBaHue rporeccoB 06paboTKM MeTasjioB JaBjeHHeM: ribKa JIMCTOBOTO
Marepuaa, 0CaJiKa LIUIMHAPUYEeCKON 3aTOTOBKH, BBITSDKKY 0€3 yTOHEHMUS.
AHanu3 pe3ysbTaToB U HarpsHKeHHO-e(hOPMUPOBAHHOTO COCTOSTHUSL.

18

Bcero 3a 9 cemecTp

34

3.3. CamocrositenbHas padora crygenta (CPC)

Homep 1 HanMeHOBaHMe pasjesa
AVICIUTIMHBI

CopepxaHue yueOHOro 3aaHusA

0Oo0BeMm,
4acoB

UM C/IEHHBIX MeTOoaX.

Paszgen 1. 1 O6iiee npecrasieHue 0

W3yueHue rpeayCMOTPEHHBIX paboueii mporpaMmoi
IUIaKTUUeCKUX e[JHUL] 110 PEKOMeHIyeMOii IuTepaType

Paszen 2. 2 OCHOBBI MOZe/TMIPOBaHUS
METOZIOM KOHEUHBIX 3/IEMEHTOB.

V3yueHvie rpeyCcMOTpeHHBIX paboueli mporpaMMoii
[IVJAKTHUEeCKUX eJHUL] TI0 peKOMeH/lyeMOii JiMTepaType

40

Pazpen 3. 3 MogenupoBaHue NpoLeccoB
06paboTKK MeTasljIoB /IaBlIeHUEM.

W3yueHue rpeaycMOTpPeHHBIX paboueli mporpaMmMor
JUIaKTHUeCKUX eJHUL] [0 PeKOMeHyeMOil iuTepaType

26

Bcero 3a 9 cemecTp

74

4. POPMbI KOHTPOJIA OCBOEHUSA JNCHUITIJINHBI

CEMECTP

HEJE/IN CEMECTPA

5 10 1 12 113 (14| 15| 16 17

9

nII3

JIP JIP | UMm3 TP

NII3, qud. 3au.

YenoBHbIe 0603HAUEHUS:
e [IP — nuarHocThueckas paboTa;
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o UII3 — uHAUBUAYaNbHOE NPAKTUUECKOe 3a/laHue;
e ud. 3au. — AupdepeHMPOBaHHBIN 3ayeT.

TeKyIuil KOHTPOJIb YCIIEBAeMOCTH CTYIE€HTOB TTPOBOJUTCS B JUCKPETHBIE BDeMeHHbIe HHTEPBAJILI B

cepyroIMX popMax:
e JUarHocThyeckas pabora;
e  WH/WBU/yaJIbHOE MPAKTUUECKOe 3a/JaHue.

IIpomMe)XyTouHas aTTecTamusA IPOBOAUTCS B opMax:
e muddepeHIMPOBAaHHbBIN 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
IVCLIWTUTMHOW 00s3aTe/IbHOM yacTu 010ka 1 TporpaMmbl MOATOTOBKK MO HarpaBieHuto 15.04.03 IIpukiadHas
MexaHuka. [lucuunvHa peanusyetcs Ha ¢dakynsrete E Opykue u cucteMsl Boopykenusi BI'TY "BOEHMEX" um. 1.®.
Yerunosa Kadespoii E4 BBICOKOOHEPTETMUECKUE YCTPOMCTBA ABTOMATUUYECKUX CUCTEM.

[ucnuruiiHa HatleneHa Ha JOpMUpPOBaHKe KoMnemeHyuil:
OIIK-10 criocobHOCTB pa3pabaTbiBarh (HU3NKO-MeXaHUUeCKHe, MaTeMaTHUeCKIe ¥ KOMIThIOTEPHBIE MOJIE/U TIPU PEILIeHUH
HayYHO-TeXHIYeCKHX 3a/]a4 B 006/1aCTH NMPHK/IaZHON MeXaHHUKY;
OIIK-12 crnocobHOCTb coO37aBaTb anropuTMel LKMdpoBod 00paboTKM 06a3 [aHHBIX pe3y/AbTaTOB HCIIBITAHUM |
9KCIUTyaTalliy CJIOKHBIX [ieTajiell v y3/I0B B MallMHOCTPOEHWH, pa3padaThiBaTb COBPeMeHHbIe M(POBbIe MPOrPaMMbI
pacueToB M MPOEKTUPOBAHUS AeTasiel, y3/0B, KOHCTPYKLWH, MallliH ¥ MaTepHasioB C yueToM TpeboBaHWI HaZleXKHOCTH,
J0/ITOBEUHOCTH U 6€3011acCHOCTH UX IKCIUTyaTaluy;
OIIK-5 criocobHOCTb pa3pabaThiBaTh aHAIUTHUYECKHE M UMC/AeHHbIe MEeTOZBl IIPY CO3laHUM MaTeMaTH4yeCcKHUX Mogernei
MalllVH, IPUBO/IOB, 000Dy 0BaHHs, CUCTeM, TEXHOIOTHUeCKHX TIPOLIeCCOB.

Cofep)kaHWe [JUCLUIUTMHBI OXBAaTbiBaeT KPYTI BOTPOCOB, CBfI3aHHBIX C MCIIOJH30BaHWEM HMH(OPMALMOHHBIX U
KOMITBIOTEDHBIX TEXHOMOIMH TIpU IIPOEKTUpOBaHWM 00pasljoB OOemnpuriacoB M TEXHOJOTHMI WX U3rOTOB/IEHUS.
I[TpenofaBaHye JUCLMIUIMHBI TIpeJyCMaTpyBaeT ciefjytoljie (opMbl opraHyd3aluy y4eOGHOro mporiecca: NpakTH4yecKye
3aHSTHsI, CAMOCTOsATe/IbHAs paboTa CTyJeHTa.

[TporpaMmoii AUCIUTUTUHBI TIPEyCMOTDPEHBI C/Ie/IYIOIIe BUABI KOHTPOJIS:

TeKyIuii KOHTPOJIb YCITIEBAEMOCTH CTY/|eHTOB TIPOBOJUTCS B IUCKPETHBIE BpeMeHHbIe HHTePBAaJIbl B
cnenyromux Gopmax:
e JMarHoCTUYeckKas paboTa;

® UWHAWBHUAYA/IbHOE ITDAKTHUYeCKOe 3ajaHue.

IIpoMe)KyTOUHas aTTecTalMsi TPOBOAUTCS B (popMax:
o muddepeHIMPOBaHHBIN 3aueT.

OO61masi TpyL0eMKOCTb OCBOEHMsI JUCLUIUIMHBI cocTaBnsieT 3 3.e., 108 u. IIporpamMmoii AWUCLUIUIMHBI MTPeLyCMOTPeHBI
rpakTHueckue 3aHsaTus (34 u.), camocrosATe/bHas paboTa cTynenTa (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

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

B. A. Bpysika, B. I. ®okun, E. A. Congycosa. . UHKeHepHBbII
aHanmm3 B ANSYS Workbench: Camapa: U3za-Bo CamI' TV, 2010 (1,
2,3,4,5,6)

B. A. Bpysika, B. I. ®okun, 1. B. KypaeBa. . I>keHepHbIH
anamm3 B ANSYS Workbench: Camapa: U3zg-Bo CamI'TV, 2013 (1,
2,3,4,5,6)

A. B. Bnacos, C. A. CrebyHoB, C. A. EBctokoB. . KoneuHo-
371eMeHTHOe MO/Ie/TMPOBaHKe TeXHOJIOTUYeCKUX TTPOL[eCCOB 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 o <
3aHATHUSA B 5 °\“ E
i =] @)
KOHTAKTHOH| & o = Z E =
o dhopme = & 28 T E
) 3 o o q:": g E é o
& 8 HaumMeHoBaHMe pa3fie/ioB U h g =l 2 & o)}
> = JUAAKTHYECKHX eHHHI] o £ s8¢ e § T =
X | @ g | 2 |g=|SE 2 22
© 2 1EE| 2% =32
2 8 S0 3|9 ¢ o
2 o ox | X b
= E 5 5 =
@] @] o
WNupuBuyansHoe
5 | o [Pasaenl.1O6meenpexcrasnenme | 1, | 4 | 4 | g | 5 | 20 | 30 | npakmveckoe
0 UMC/IeHHbIX MeTojax.
3aflaHue
Paspen 2. 2 OcHoOBBI WHpuBryansHOe
5 9 |Mope/MpoBaHHs MeTOAOM 52 12 12 40 40 40 40 TpakTUYecKoe
KOHEYHBIX 3/1IeMEeHTOB. 3a/jaHue
Paspen 3. 3 MogenupoBanue WNHpuBuyansHOe
5 9 |mpoueccoB 00paboTKH MeTa/I/IOB 44 18 18 26 40 | 40 30 | mpakTUueckoe
JAaBJIeHHeM. 3afiaHue
Bcero 3a 9 cemectp 108 | 34 34 74 | 100 | 100 | 100
Bcero no gucuuminHe 108 | 34 34 74 100 | 100 | 100
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Kpurepun oneHuBaHusA

OIIK-10
Bonpocbl omKpbimozo muna:

Ne 1 TepmuH, O3HAYAIOIIWH TIPOLIEAYPY TIOATBEPKIEHUS aIeKBATHOCTH MOJIE/TA MOZIETUPYEMOMY 00BEKTY peabHOro
Mupa

Ne 2 TepmuH, 03HaYarOIHH NPOLeYPY MOATBEPKAeHHs] COOTBETCTBUSI KOMITbIOTEPHOM pean3aliii MaTeMaTHue KU
(/160 uHGOPMALIMOHHOM) MO/Ie/H

Ne 3 B MeTO/ie KOHEUHBIX /IEMEHTOB, T0/1e (PU3NUECKOI BeJTMUNHBI B UICXOAHOM 00/1aCTH PaCCUMUTHIBAETCS B ...
3/1eMeHTOB, a BHYTPH 3/71eMeHTa alnpOKCUMUPYeTCsl 3a/laHHOM (QyHKI{Hel.

Ne 4 [Inst perieHus 3afjauy CTaTU4deCKOW POYHOCTH JI/IsI YIIPYTOro U30TPOITHOTO Marepuasa Mpy JTMHeHHOW TI0CTaHOBKe
3aJauu U 0e3 MPUIoKeHUs THEPLIMOHHBIX HArPy30K YKa)XXKUTe MUHUMAIbHO HeOOX0AMMOe KOJTMUeCTBO MMapaMeTpOB
Marepuana /s 3alaHust

Ne 5 CKO/BKO OrpaHUUYEHHH M0 KWHEMATUYEeCKUM CTETEHsIM CBOOO/IbI UMeeT U300paKEHHOE Ha PUCYHKE 3aKperuieHHe
(ZByxXMepHasi IoCTaHOBKa)?

Ne 6 CKO/BKO OrpaHUUYEHHH M0 KWHEMATUYeCKUM CTETEHsIM CBOOO/bI UMeeT U300paKEHHOE Ha PUCYHKE 3aKperieHHe
(ZByxXMepHasi IOCTaHOBKa)?

ey

No 7 CkO/BKO OrpaHUYEHH# TI0 KHHEMaTHUeCKUM CTereHsIM CBOOO/IbI MMeeT n300pakEHHOe Ha PUCYHKe 3aKperieHne
(ZByxMepHasi T0CTaHOBKa)?

o

Ne 8 Bribepute Kakve rpaHUUHbIE YCJIOBUS TPeOyIOTCS 3a1aTh Ha rpaHsax «Ax» v «b» f1s 3agaun Kupiua (pacTsaruBaHue
IVIaCTUHKHU C OTBEPCTHEM, MCIIOJIB3YIOTCA IVIOCKHE 3JIeMEHTBI, MO e/IMpYyroLire HIIOCKOHaHpH)KéHHOQ
ZIedhopMUPOBaHHOE COCTOSTHUE).
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McxogHble AaHHbIe

PacuéTtHan cxema

Y
| [PaHb «Ax»
X p
Cuctema [PaHb «B»
KOOpAWHaT

I'panb A, 3aKkperuieHue 10 epeMeLeHHUI0 B HanpaBieHnd X
I'paHb A, 3aKperuieHHe IO MepPeMelleHUI0 B HarlpaB/ieHud Y
I'panb A, 3aKperuieHHe 0 [I0BOPOTY OTHOCHUTE/ILHO OCH Z
I'panb A, 3aKperiyieHue 10 MepeMelleHU0 B HarpaBaeHuu X
I'panb A, 3aKkperuieHue 10 epeMeLeHHI0 B HanpaBieHnd Y
I'paHb A, 3aKperuieHHe IO TIOBOPOTY OTHOCHUTENIEHO OCU Z

Ne 9 Kakwue 3akperieHust HeOOXOAUMO Ha3HAUUTB [/l TOUKU «A», IJIs1 TOTO YTOOBI pacyéTHasi cxeMa Oblla SKBUBa€eHTHA
3a/IaHHOM?

Mcxom-lue [aHHble

PacyeTHana cxema

Cucreua
JTO'-II(a «A» KOOPMHAT

3akperuieHue 10 TiepeMelleHUI0 B HarlpaBIeHun X
3akperuieHue 10 TiepeMeleH 0 B HarlpaBieHun Y
3akperieHHe TI0 IOBOPOTY OTHOCUTETBHO OCH Z

Ne 10 ITpu MoZe/IMpOBaHUY BLITSKKY IIIOCKUMH 0CeCMMETPUYHBIMH /IeMeHTaMH, BeibepeTe, Kakie 0COOeHHOCTH
3a/laull MO>)KHO YUeCTb I1PU MOZe/TMPOBaHUU

Pa3HOCTEHHOCTb
CKJ'[a,E[KOO6pa30BaHI/Ie

ynpyras pasrpyska
H/C unctpymenTa

Bonpocb! 3aKpbimozo muna:

Ne 1 Kakoii TUIT TIJIOCKUX KOHEUHbIX 3/IeMEHTOB CTOMT MCII0/1b30BaTh ZJIs1 MOZJ,e/IMpPOBaHUs 3a/lauy, 10Ka3aHHOM! Ha
PUCYHKe?
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MNcxopgHas reoMmeTpua
C reaHYHbIMAU YCNOBUAMA

3D

Mnockas reoMmeTpus
ANA KOHEYHO 3NeMeHTHOW Moaenu

2D

3akpenneHue no BCeM
cTeneHam ceobogbl

a) MJIOCKKe 3/IeMeHTHI [ijIs MOZIe/IMPOBAHUS T1/10CKO/Ie(hOMHUPOBAHHOTO HarpshKEHHO-Ze(hOpMHPOBAHHOTO
COCTOSTHUS;

6) M/I0CKKe 3/IeMEHTHI /I/Ist MO/Ie/TMPOBAHUS TI0CKOHATIPSDKEHHOTO HATPSDKEHHO-/1e(h0PMHPOBAHHOTO
COCTOSIHUSI,;

B) fy1s1 ocecummetpuynoro H/C;

r) 060sI0UeYHEBIe 37IEMEHTHI.
Ne 2 Kakoii THIT IJIOCKUX KOHEYHbIX 3/IeMEHTOB CTOMT MCII0/Ib30BaTh AJIs1 MOJe/IMpOBaHUs 3a/lauy, [oKa3aHHOM Ha
PUCYHKe?

McxogHaa reomeTpusa
C rpPaHNM4YHeIMK YCNOBUAMMK [Nnockasn reomeTpusn
OnAa KOHe4yHo anemMeHTHOU Modenu

3D
2D

=

a) TUIOCKHe 37IeMeHTHI [/l MOAETMPOBaHMUS /10 CKOZeHOMUPOBAHHOTO HaMPsKEHHO-1e)OpPMHUPOBaHHOTO
COCTOSIHUS;

6) M/I0CKKe 3/IeMEHTHI /I/Ist MOJIe/TMPOBAHUSI TUI0CKOHATIPSDKEHHOTO HATIPSDKEHHO-/1e(hOPMHPOBAHHOTO
COCTOSIHUSI,

B) fy1s1 ocecummetpuyHoro H/IC;

r) 060JI0UeYHBIe 37IEMEHTHI.
Ne 3 Kakoii THIT IJIOCKUX KOHEYHBIX 3/IeMEHTOB CTOMT MCII0/Ib30BaTh AJIs1 MOJe/IMpOBaHus 3a/lauy, [0Ka3aHHOM! Ha
PUCYHKe?
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NcxogHas reoMeTpuAa MNnockas reomeTpua
C rpaHYHBIMW YCNOBUAMM AnA KOHe4yHo aneMeHTHOW Moaenu

3D 2D

=

T T LT_I-—‘[- Ocb CMMMGTDHH—\f

a) IVJIOCKHE 3JIeMEHTHI /11 MOJe/IMPOBaHUs HHOCKOAEd)OMHpOBaHHOFO HaHpH)KéHHO-,Z[e(l)OpMI/IPOBaHHOFO COCTOsAHMSA,

0) MI0CKYe 37IeMeHThI /1711 MO/Ie/TMPOBaHMs TI0CKOHAMPSDKEHHOTO HarpshKEHHO-e(hOpMUPOBAaHHOTO
COCTOSTHUS;

B) fy1s1 ocecummetpuyHoro H/IC;

r) 060/I0UeYHbBIE TEMEHTHI.
Ne 4 Kakoii U3 NMPUBEAEHHBIX HA PUCYHKE /IEMEHTOB, 00eCreunT HauboIbINYI0 TOUHOCThL Pe3yJ/IbTaToB (B 001eM
ciydae)?

VA7 Y

Ne 5 Kakoii U3 MPUBEAEHHBIX HA PUCYHKE 37IEMEHTOB, 00€CIeUUT HaubOJIbIIYI0 TOUHOCTE Pe3y/bTaToB (B 00IeM

ciydae)?
6) j B) rb

Ne 6 [Ijist TMHEWHOM CTaTU4YeCcKO 3a/iauu (HarpuMmep, [jisi KOHCOJIBHO 3a/ie/laHHOM Oasku ¢ pa3mepamu | = 5d), kak
W3MEHSITCS HalIpsDKeHUsI TIPY pacyéTe eC/iv TIPU/IOyKeHHbIe HarPy3KY YBeJIMUWTh B IBa pasa?

a)

a) yMeHbIIATCs B 1Ba pa3a
0) He U3MeHATCS
B) yBe/MuaTCs B [jBa pasa

I') HeBO3MOJXHO 3apaHee OL|eHUThb
Ne 7 BbibepuTe TpaBUIbHOE YTBEPXKIEHHE.

ITpu MozIe/TMPOBaHUM METOJJOM KOHEUHBIX 3JIEMEHTOB (TaK>Ke KaK U JIFOObIM JAPYTUM YHUC/IEHHBIM METOZIOM)
a) pe3y/bTaThl pacuéTa BCera JO/DKHBI MPOBEPATHCS HECKOJBKUMHU CITOC00aMu (aHaIMTHUe CKUMH,
3KCTIepUMeHTaIbHBIMU).

6) pe3ysbTaThl perneHuss MK3 camozocTaTouHbl, UX IpoBepKa He TpebyeTcs, HHaue repernpoBepka
pe3y/bTaToB APYrUMH METOJAMH JIMIIAET ero CMbIC/IA.

B) IOCTaTOYHO TOTO, UTO PE3YJ/IBTaThl IPOCTO BBITMIAAAT MPaBAONof00HO Ha MepBbIA B3I,
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T') pe3yJibTaThl MPOCTO HY)KHO MOATOHSTH MOJ TpedyeMble 3HaUeHHUsI.
Ne 8 IMpu mopenmupoBann MKD (Heo0X0AMMO OnpeienyTh HaNpsbKeHus ), ueM OyzeT Haubosiee parliioHaTBHO
MogpenupoBath 6asky (I/h> 100) oTKpbITOro ceuenust (LBesiep) paboTaroIero Ha KpyueHue?

a) HpOCTI:IMI/I 0a/I0UHBIMHU SJIeMeHTaMH, T.K. I'MII0Te3a IVIOCKUX CeueHUM BBITOHSIETCS

6) O60s10ueYHBIMH 3J/IEMEHTaMH, T.K. OHH OyZyT HarOosiee ONTHMA/IbHBI C TOUKH 3PeHUs] BBIUUC/IUTETBHBIX
pecypcoB

B) OOBEMHBIMY 371eMEHTaMH, T.K. OHH IT03BOJIAT CMOZE/IHUPOBATh FeOMeTPHIO Harbosiee TOUHO,
pecypco3aTpaTHOCTb BBIUMC/IUTE/IBHBIX PECYPCOB 3TO BCEI/ja XOPOILO

r) DTy 3ajjauy HepaluoHaabHO peiiate MK3, mocrarouno nocuurath Gpopmysoii corpomara M/W
Ne 9 Kakast U3 CETOK siB/isieTCs 6osiee TIpeNOUTHTENBHOM (B 001[eM ciyuae)?

a) 6) B) r)

Ne 10 I 3agaun Kupia (pacTarvBaHye MIacTUHKY C OTBEPCTHEM, UCIIO/Ib3YIOTCS IIJIOCKUE 3/1eMeHThI) T0Ka3aHHOW Ha
pUCYHKe, yeMy OyZieT paBHO 3HaueHHe ciibl P1 oTHocHUTeIbHO cubl P?

UcxoaHbie AaHHbIe

PacuyetHan cxema
PaHb «Ax»

Cuctema lpaHb «b»

KOOpAMHaT

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

r) P/4
Ne 11 Inst pacuéTHOM CXeMbl, [T0Ka3aHHOMN Ha PUCYHKe, ueMy OyJeT paBHO 3HaueHHe CU/bl P1 OTHOCUTEbHO CUITbl P?
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VICX0QHbIe flaHHbIe

+P

P

2

PacyeTtHan cxema

=

1

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

r) P/4
OIIK-12

Ne 1

Ne 2

Ne 3

=? ;Touxa «A»

Bonpocbl omkpbimoz2o muna:

CootHecuTe 00603HaueHus B ypaBHEHUH TEOPHH YIIPYrOCTH , pelliaeMOM MeTOZ[0M KOHEeUHBIX
3JIEMEHTOB, C COOTBETCTBYIOLMMU UM paciiripoBKam

(K]
{u}
{F}

— BEKTOP Y3/I0BBIX TlepeMelleHrH
— BEKTOP Y3/I0BBIX CHJI

— MaTpHulia JKECTKOCTH

CooTtHecuTe 0603HaueHUs B YpaBHEHHUH TETJIONPOBOAHOCTH , PEIIaeMOM METOZIOM KOHEeUHBIX
3JIEMEHTOB, C COOTBETCTBYIOI[MMU UM Paci(ppoOBKaM

(K]
{T}
{Q}

— BEKTOP TeIlJIOBBIX HAaI'PY30K
— MaTpHulia TeIyIorpoBOAHOCTH

— BEKTOP Y3/I0BbIX TeMIIepaTyp
CooTHecuTe 0603HaueHHsI B yPaBHEHUH TeOPUH YIIPYTOCTH

dl

[M] 5 (U} +[€] S (U} +[K]{U} = (Fo)

pelniaeMomM MeTOAO0OM KOHEUHBIX 3JIEMEHTOB, C COOTBETCTBYHOLIITMUMH UM paCH_H/ICprBKaM

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

— BEKTOP Y3/I0BbIX [1epeMell{eHHH
— MarpuLa AeMIipHUpOBaHuUs

— MarpuIa Macc

— BEKTOP Y3/I0BBIX CHJT

— Marpulia >XECTKOCTH
Ne 4 YKaKuTe TUIIMUHYO TT0C/Ie0BaTeIbHOCTD [I/1s1 CXEeMbI pellieHrs 3a4auu ¢ nomouso MKO

a. co3panve KO-mopenu

6. 0bpaboTka 1 aHa/M3 pe3y/IbTaToOB
B. MOJIy4Y€HHe PeLleHHs

I. IOCTAHOBKA TPAaHWYHBIX yCIIOBUHN

J. TIOCTaHOBKa 3a/lau
Ne 5 OOBIUHO crierraIM3pPoOBaHHOe NIPOrpaMMHOe obecriedeHue AJist uHxeHepHoro aHanmm3a (CAE-
CHCTEMBI), B TOM UHCJIe peau3ytolliee MeTo/ KOHeUHBIX 3/1IeEMEeHTOB, [Ie/IUTCS Ha C/leflytoLijye
cocraBHble yacTH. COOTHeCHUTe UX Ha3BaHWe C Ha3HAYeHHEeM.

TIPErpoLieccop

(preprocessor)
peliarens

(solver)
MOCTIIPOLIECCOP

(postprocessor)

— [oJIyueHre UMC/IEHHOI'O pelleHusa
— MOJTOTOBKA reoMeTpUYeCKO/pacuéTHON MOZIe/IN K PacuéTy

— 00paboTKa MoMy4YeHHbIX pe3y/IbTaToB
Ne 6 CooTHecuTe Ha3BaHHe U300pa)keHNe KOHEYHOTO /IeMeHTa U ero Ha3BaHHe.

B)D
&

O60/10UeYHBIH 37IEMEHT

a)
o0

B)

ITnockuii 3memeHT

banounslit snemeHT
Tetpasgpuueckuii TBepJOTeIbHBIN 31eMeHT
Tekcasgpuueckuil TBepOTebHBIN /1eMeHT
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Ne 7 B MeToie KOHEUHBIX 3JIeMEHTOB [Ijisl pacueTa (pu3nueCcKoi BeJIMUMHBI BHYTPH JIEMeHTa
WCTIO/B3YyeTCs ... (PyHKLUs

Ne 8 O060/104eUHBIMU 37IEMEHTAM MOJIE/TUPYETCS KPYIJiasi MIAaCTHHKA, 3allleMIEHHAsT 10 TOPLIEBOH
rpaHU U HarpPy>KeHHasi paBHOMEPHBIM ZIaB/IeHHeM 10 oBepXHOCTH. Kakye orpaHuueHust 1o
repeMelleHHsIM He00X0JUMO TIPUIOKUTD K TPaHU «Ax» U rpaHu «b», uTo6bl MO/e/Ib Ha PUCYHKE
ObU1a KBHMBa/IEHTHA MOJTHON MO/ie/Tn?

JaKpenneHMe No BCem CTeneHamM ceobogbl

I'panb A, nUHelHbIe iepeMelrieHus] B HarlpaBaeHu X
I'panb A, nuHeliHbIe NiepeMellleHus B HaripaBjieHUd Y
I'panb A, nUHeliHbIe TIepeMellleHus B HarlpaBieHuu Z

I'panb A, moBOpOT BOKPYT ocu X

I'panb A, noBopoT BOKpyr ocu Y

I'panb A, OBOpPOT BOKPYT OCU Z
I'panb B, nuHeliHble epeMellieHys B HarpaBieHUU X
I'panb b, uHeliHbIe TepeMelleHNs B HarpaB/ieHnu Y
I'pansb b, muHeliHble epeMellieHys B HarlpaBJieHnd Z

I'pans B, moBopot Bokpyr ocu X

I'pans B, noBopot BoKpyr ocu Y

I'pans b, nmoBopoT BOKpyr ocu Z

Ne 9 BbIﬁepETE AOMYyCTUMbIE€ KOHEUHO-3/IEMEHTHBIE MOJeJIN 110 MO e/IMPOBaHNU CTdKdHad,
HArpy>keHHOro JaB/ieHrueM I10 BHyTPEHHeﬁ TOBEPXHOCTH.

6)

a) . . .
Feoveviey

ee ObosoyeyHble
3M1IeMeHTHl

Ne 10 BribepurTe XapaKTepHYIO 3aBUCUMOCTb BpeMeHH pacyéra OT pa3MepHOCTH 3a/jaun
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Bpema pacuérta

3 1

Pasmep HOCTb 3aa4v4i

HesiBHBII peluarenb
SIBHBIN peraTesb

Bonpocb! 3akpbimo2o muna:
Ne 1 BribepuTe paBUIbHOE YTBEPXKEHHe.

[Tpu yBesMueHNH KOJTMUeCTBa KOHEUHBIX 37IeMEHTOB B MOJIe/H /ISl periaresie,
peaM3yroIUX HessBHble MeTOABI, BEIUMC/IUTe/IbHAs CI0KHOCTD 3afiau ...

a) yBeJIMUMBaeTCs FKCIIOHEHIaIbHO

0) yBe/IMuMBaeTCs JIMHEHHO

B) He U3MEHSIeTCs1, BCE OTpe/iensieTCsl MOIITHOCTBIO BEIYMCIUTE/TBHOTO YCTPOMCTBA
T') yMeHbIIaeTCsl TUHeHHO

[l) YMeHbIIaeTCsl SKCIIOHEeHI[Ma/IbHO
Ne 2 BribepuTe MpaBUIbHOE YTBEPXKIEHHE.

ITpy MoZieTMPOBAHUN METOZ[OM KOHEUHBIX 3/1eMeHTOB 3a/jaur Kupia (pacTsbkeHre
TUIACTHHBI C OTBEPCTHEM 10 CepeJiuHe), IPY yMeHbLIeHnH pasMepa K3 B 30He yoKamM3anuu
HauOOJTBILINX HaIPsDKeHHUH. . .

a) 3HaueHHs HaNpsDKeHUH JTMHeMHO pacTyT

6) 3HaueHud HaHpH)KEHI/Iﬁ TMOCTOAHHO PACTYT, HpI/I6J’II/I)KaHCb K TeOpeTUUeCKOMY
3HAUE€HHI0, 3aTeéM pe3KO BO3paCTaroT

T') IpaKTUYeCKH He 3aBUCST OT pa3Mepa KOHEUHOTr0 3/1IeMeHTa

) 3HAUEHUs HaTIPSDKeHUH TIOCTOSTHHO PACTYT, MPUOIMKasICh K TEOPETHUECKOMY
3HAUeHH!I0, 3aTeM pe3KO0 MajlaloT
Ne 3 [Tpu MoZieIMpoBaHMM METO/,0M KOHEUHbIX 3/1IeMEHTOB, Pa3MepHOCTh 3a/jauM (KOJIMUeCTBO
yPaBHEeHHH, KOTOpble HeOOXOAUMO PEeLINUTh, OTIPeIesISIFOLIUX Pa3MePHOCTh MAaTPHLIbI) PABHO

a) CyMMe Y3JI0B MOJIeNn
6) cymMMe 271eMeHTOB MOZIe/H
B) CYMMe Y3/I0B MOZeJTd yMHOKEHHBIX Ha UMC/IO CTeTleHel CBOOOABI B K&XKJOM y3/ie

T') IPOU3BeeHUIO KOJIMYeCTBa 371eMeHTOB MO/Ie/Id Ha YUCJIO Y3/10B
Ne 4 Bribepute npaBUIbHOE YTBEPKAEHHE.

KBa,E[paTI/I'-IHBIe SJIEMEHTHI ...

a) TpeOyIOT MeHbIIIe PECYPCOB /IJisl PeIlIeHUsI OTHOCUTETbHO JTMHEMHBIX TPU TOM JKe
pasmepe 3/1eMeHTa.

6) TpebyroT H0bIIIe PeCYPCOB IS PELIeHNsT OTHOCHUTETBHO JIMHEHHBIX TIPH TOM JKe
pasMepe 37eMeHTa.

B) He BJIMAIOT Ha BEIUMC/IUTE/IBHYIO CJIOKHOCTB 3a/ladyil OTHOCUTE/IbHO JINHeUHBIX.
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

T') IPOCTO COOMPAKOTCS U3 IBYX JIMHEHHBIX /IEMEHTOB
Kaxk npenMy11iecTBO €CTh y reKcasprueCcKiX TBepJOTe/IbHbIX 37IeMEeHTOB OTHOCHUTETHHO
TeTpasfipuyeCcKUX 3/1eMeHTOB?

a) ITpome anroputm pa3breHusi, 0COGEHHO /715 CJIOKHOM reoMeTpUH

6) Bosblile y3/10B NP TOM >Ke MJIOTHOCTU (KOJIMUYECTBO /IEMEHTOB Ha eJJUHULTY
06béma)

B) MeHbllle y3/10B IPU TOM Ke TVIOTHOCTH (KOJTMUECTBO 3/IEMEHTOB Ha e[IUMHULLY
00BEMA)

r) HeT HMKaKUX NIPEUMYILECTB.
BribepuTe nipaBU/IbHOE YTBEPXKIEHUE.

,Z[I[H penieHusa 3aga4 HeJIMHEMHOM CTaTUKU MeTOJ0M KOHEUHBIX 3/IEMEHTOB...

a) U3 3a/1auu yOupaeTcs HeJIMHEHHOCTD (He/IMHeMHbIe CBOMCTBA MaTepuara, KOHTaKThl,
reoMeTprUecKasi HelTMHeMHOCTB).

6) 3agaua pa3buBaercs Ha N 1aroB (Hy)KHO BPYUYHYIO TI0/[00paTh 3HAUeHHEe Harpy3KU
U pellarh 33/ja4y UTepaLjiOHHO, Ha KaXK/0H UTepaliiy ozovpasi 3HaueH1e CHJIbI TAKUM
o0pa3oM, uToOBI 3a/jaua CXON/Iach).

B) ucronb3yercst Metoz, HetotoHa-PadcoHa.

T') CTIO/Ib3YeTCs PeLliaTe/ib IBHOW JUHAMUKH, T.K. B CTATHUYECKOM MOCTAHOBKE TaKHe
3a/lauM He PellaroTCs.
Bri0OepuTe paBUIbHOE YTBEPXKEHHE.

SBHas AWHAMUKA OT/IMYAE€TCA OT HesIBHOI AWUHAMUKHU T€M, UTO B HeM ...
a) YUHUTBIBAKOTCA MHEePLIMOHHLbIE CUJIBL.

6) peIarTCst ypaBHEeHHsT COXpaHeHUsT MaCChl, UMITY/IbCa U SHEPTUU B KOOPJUHATAX
Jlarpanyka (4151 KaXX/I0TO TIOZIIara Ha OCHOBe TIPeJbIAYIIero).

B) YUMTBHIBAETCS UCTOPUS NIpeSHArpy>KeHUsl.

I') MaTpUYHbIe YPaBHEHMUSI PelaloTcs B SBHOM BUJe.
OcHoOBHOe ypaBHeHHe [JjIsl CTaTUYeCKHX 3a/ja4d TeOpHUH YIIPYroCTy (B MaTPUYHOM 3amucK)
pelllaeMoe MeTOZ,0M KOHEYHBIX 27IeMeHTOB

1.

[K{U} ={F}
2.

d* . q. _

[M] = (U} +[€] — (U} +[K]{U} = {FO)}
3.

_;?Tlﬂlp(;-f]+y(;.f)'ﬂ?(;‘flzfﬁg\y(;lrj
4.

~ ol

20, =[511_522]‘+(511_533]‘ "'['712 _'5'33}2 +5('7122 +'7123+"7223]

m

Kakoe MuHMMaTbHOE KOJTMYeCTBO TeTpasaApruieCKUX KOHEUYHBIX 3/IEMEeHTOB TpEGyQTCH [J1s1 TOTO,
UYTOOBI TMOCTPOUTH U3 HUX FEKCHB,ZLP?
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OIIK-5

Ne 10

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10
Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

a)3
0) 4
B) 5

& -]

Onpe/e/iuTe YNCIO CTereHel cBoO0 bl Mozier (TPOYHOCTHOM aHa/Iu3), IOKa3aHHOUW Ha
PUCYHKe.

lNnockue anemeHTbl
(nnockoHan pH?'I{éH HasA NoCTaHOBKa)

a) 108
6)5
B) 4
r) 36

Bonpocbt omkpbimozo muna:

CKOBKO y3/10B y TeKCasipriueckoro TBep/0Te/IbHOr0 KOHEYHOTO 3/IeMeHTa BTOPOTo TIopsiKa?
CKOJTBKO y3/I0B Y reKcasipuuecKoro TBepZi0Te/IbHOIO KOHEYHOTO 3/IeMeHTa [1epBOro MopsiiKa?
CKOBKO y3/10B y TeTpaspudecKoro TBepAOTeIbHOT0 KOHEYHOTO 37ieMeHTa BTOPOTro IopsiiKa?
CKOJIBKO y3/I0B Y TeTpa3pHUueckoro TBepoTe/lbHOI0 KOHeUHOTO 3/ieMeHTa IIepBoro MopsifKa?
CKOJTBKO y3/I0B ¥ UeTBIPEXYTOBHOTO 000/I0U€UHOTO KOHEUHOTO 3/IEMeHTa BTOPOTO MOpsiiKa?
CKOJIBKO y3/I0B Y UeThIPEXYTO/IbHOTO 000/I0U€UHOT0 KOHEUHOTO 3/7IeMeHTa I1epBOro rnopsijka?
CKOJTBKO y3/10B ¥ TPEYTO/BHOTO 000/I0UeUHOTO KOHEUHOTO 37IeMeHTa BTOPOTO MOpsiiKa?
CKOJIBKO y3/I0B Y TPEYT0/IbHOT0 000/I0UeUHOT0 KOHEUHOTO 37IeMeHTa I1epBOro rnopsijka?
CKOJTBKO y3/10B ¥ 6a/I04HOTr0 KOHEUHOTO 3/IeMeHTa BTOPOTO TIOPsi/IKa?

CKOJIBKO y3/10B ¥ 6a/104HOT0 KOHEUHOT'0 37ieMeHTa IIepBOro MopsiiKa?

CKOJTBKO CyMMapHO CTereHel CBOOO/bI y TeKCa3pruecKoro TBepAOTeNLHOTO 37ieMeHTa
(TpouHOCTHO¥ aHamM3)?

CKOJBKO CTereHel cBoOOABI Y y3/1a reKcasfprieCcKoro WK TeTPasfpHUueCcKoro TBepAOTebHOTO
3/1eMeHTa (f/1s1 CTaTHUeCKUX 3a/lau MeXaHUKH Zie(hopMHUpyeMoro TBEPZOTO Tesa M MpOCTen et
peanu3alyy KOHEYHOro 3/1eMeHTa)?

CKOJBKO CTereHel cBoOOAbI y y3/1a 060/104eYHOr0 TPEXMEPHOTO 37ieMeHTa (/151 CTaTHueCKUX
3aJ,a4 MeXaHHKH /le(hopMHUpyeMOro TBEPJOro Tesla ¥ PoCTeiel peaan3alii KOHEYHOTO
J7ieMeHTa)?

CKoJBKO cTerneHeil cBoOOABI Y y371a 060/10ueYHOro TpEXMepHOTro 6anouHOro (/151 CTaTHyeCcKrx
3aJja4 MeXaHHKH /le()opMHpyeMOro TBEPJOro TeJsla ¥ PoCTeiel peaan3alii KOHEYHOTO
J7ieMeHTa)?

BribepuTe OT Yero 3aBUCHT CXOAUMOCTb KOHTaKTa TIPY MOZe/TMPOBAHUM METOJ0M KOHEUHBIX
3JIeMEHTOB
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OT pa3Mepad KOHTAKTUPYIOIUX KOHEUHBIX 3JIEMEHTOB

oT BLI60pa, KaKou KOHTBKTI/Ipy}OH_[I/Iﬁ 00BLEeKT ABIAETCS 1jesieBbIM, a KaKoH
KOHTAKTHBIM

OT a/ITOPHUTMaA, OIPEAE/IAOLIErO CUIbI MEXAY KOHTAaKTUPYIOLIMMH 3/IEMEHTaMH
OT a/ITOPUTMa OIIpeZie/ieHUs 3JIEeMEHTOB, YYACTBYIOIHMX B KOHTAKTEe

Bonpocb! 3akpbimo2o muna:
Ne 1 BribepuTe NpaBUIbHOE YTBEPXKIEHHE.

Inst pa3OueHus CJI0KHOM reOMeTPUH Ha FeKcaspuueCcKie TBePAOTeTbHbIe 37IeMeHThI
HEOoOX0UMO ...

a) pa36I/ITb Ha TeTpa3gpuyeckKre KOHEUYHbIE 3/IEMEHTBI, 3aTeM pPa3ie/INTh UX Ha
rekCaspruueckure 3/ieMeHThI

0) pa3buTh reOMeTPHUI0 Ha MPOCThIE 00BEMBI, KOTOPbIE MOTYT ObITH 06paboTaHbI
MPOCTBIMH a/ITOPUTMaMHU pa36ueHus (TIPOTSHKKA CeTKU U T.I1.)

B) HCII0J/Ib30BATh npeo6pa30BaHHe Jlarnaca

T') BCe BapUaHThI HeTIpaBU/IbHbIE, CJIOKHYI0 TeOMeTPHIO pa30UTh Ha reKCasjpHuuecKyro
CeTKy HeBO3MOJXHO.
Ne 2 BribepuTe npaBUIbHOE YTBEPKAEHHE.

HpI/I MO e/TMpOBaHNK METOLO0M KOHEUHBIX 3/IEMEHTOB, [JId I10/IyYeHHs
yAOBHETBOpI/ITEHLHOﬁ B&/IMUYMHBI ITOA1LAara peleHus B 3a4auax SIBHOU AWHAMMWKH Ba)KHO ...

a) 3azgath cucteme 6obILIOE AeMIT(BUPOBAHUE.
6) BpyuHy!0 BbICTaBUTb HY>KHBIH IOZILIAT.
B) [lenaTb MakCMMa/IbHO MeJIKY CETKY, 0COOeHHO B KOHLIEHTPaTopax.

r) CTPeMHUTBCSI K OTHOPOAHOCTH CETKH 6e3 CHIbHOTO NCKaXKeHHsl OPMbI KOHEUHOTO
3/IeMeHTa.
Ne 3 Bribepute npaBUIbHOE YTBEPKAEHUE.

IIpu moganbHoM aHanmu3e (Modal Analysis)

a) OnpenenstoTcs HAMPsHKeHWs IPYA AMHAMUUeCKOM Harpy>KeHUuu
6) 3HaueHUs1 KPUTHUECKUX CUJI TIPH TIOTEPE YCTOWUHMBOCTH

B) OnTHUMa/bHbIe TeOMETPUUECKHIEe TTapaMeTphbl KOHCTPYKI[UH

r) Onpe/ensitoTcst COOCTBEHHBIE UACTOThI U (POPMbI KOsiebaHMH

Ne 4 Knaccuyeckoii 3ajiauel KOHTaKTHBIX B3aUMO/eHCTBUH, MMeIOLI|ast CTPOroe aHaIMTHUYeCcKoe
pereHue Jjisl YIIpyro /1e(OpMUPYIOLIUXCS Tesl (KaK MPOCTHIX, TaK U IPOM3BOJIBHON KPUBU3HEI)
SIBJISIETCS

a) 3a7aua 'yka
6) 3azmaua [epiia
B) 3a/1aua HaBbe-CToKCa

r) 3ajaua Kupima
Ne 5 BribepuTe nipaBU/IbHOE YTBEPXKIEHUE.

[Tpu mogenupoBanuu B ANSYSS, tun koHTakra "Bonded" (oH ke THI KOHTaKTa ''mo-
yMosryaHur") ...

a) He JI0TNYyCKaeT OTHOCUTEIbHOTO CMeIIleH s TIOBePXHOCTelH B TaHTeHIMaIbHOM
HarpaB/ieHWH, HO JOMYCKAeT UX pa3eieHue.

6) KOHTaKTHbIe TIOBEPXHOCTH MOTYT PasZiesIiThbCs, IPH 3TOM CMellleHNe B
TaHTeHIMa/IbHOM HarlpaB/IeHUH MPOUCXOAUT Oe3 yuéTa CU TPeHHUsl.
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Ne 6

Ne 7

Ne 8

Ne 9

B) KOHTAKTHBbIE ITOBEPXHOCTHU MOTYT pa3JesaTbCs, IIPU 3TOM CMelleHre B
TaHI'eHJUa/IbHOM HallpaB/IEHWUH TTPOUCXOAUT C y‘léTOM CHUJT TPEeHUH.

T) He [JOMyCKaeT pa3zeseHne, HO JOMYCKAaeT CMeIIeHUe B TaHTeHLUaTbHOM
HaripaBJIeHHH.

) CBSI3bIBaeT y3/1bl KOHTAKTUPYIOLIUX 0OLEKTOB >KECTKOM CBSI3bIO.
BribepuTe MpaBU/IbHOE YTBEPXKIEHHE.

TIpu mogenupoBanuu B ANSY'S, Thn koHtakTa "No Separation” ...

a) He [OITyCKaeT OTHOCUTE/JIbHOTO CMelleHUs HOBEPXHOCTEfI B TaHTI'€HILIMd/IbHOM
HaripaB/IeHWH, HO AOITyCKaeT UX pa3zejeHune.

0) KOHTAKTHbIE TIOBEPXHOCTH MOTYT PasZie/IiThbCs, TIPH 3TOM CMellleHNe B
TaHT€HIIMa/IbHOM HarlpaB/IeHUH MPOUCXOAUT Oe3 yuéTa CUT TPEHHS.

B) KOHTAKTHbIE€ TIOBEPXHOCTU MOT'YT pa3/ieaTbCA, ITPU 3TOM CMeELleHre B
TaHI'eHJUa/IbHOM HallpaB/IEHWUH ITPOUCXOAUT C y‘—IéTOM CHUJT TPeHUH.

T) He JIOITyCKaeT pa3fereHye, HO JIOMyCKaeT CMelljeHe B TaHTeHIUa/TIbHOM
HarpaB/IeHHH.

) CBSI3bIBaeT y3/1bl KOHTAKTUPYIOLIUX 00LEKTOB >KECTKOM CBS3bIO.
BbibepuTe paBUIbHOE YTBEPXKEHHE.

ITpu mopenvipoBannu B ANSY'S, tun konTtakTa "Frictionless" ...

a) He [OITyCKaeT OTHOCUTE/JIbHOTO CMeIeHUs HOBEPXHOCTeﬁ B TaHT'€HLIMd/IbHOM
HaripaB/IeHWH, HO AOITyCKaeT UX pa3zejieHune.

0) KOHTaKTHbIE TIOBEPXHOCTH MOTYT PasZie/iiTbCs, TIPH 3TOM CMellleHre B
TaHT€HIMa/IbHOM HarlpaB/IeHUH MPOUCXOAUT Oe3 yuéTa CU TPeHHs.

B) KOHTAKTHbI€ [IOBEPXHOCTHU MOTYT pa3JeyaTbCs, IIPU 3TOM CMeLleHre B
TaHI'eHJMa/IbHOM HallpaB/IEHUH ITPOUCXOAUT C yT—IéTOM CHUJT TPeHUH.

T) He JOITyCKaeT pa3fereHue, HO IOMyCKaeT CMelljeHHe B TaHTeHIUa/TbHOM
HarpaB/ieHHH.

1) CBSI3BIBAET Y3J/Ibl KOHTAKTUPYIOIINX 0OBEKTOB JKECTKOU CBSI3BIO.
Bri0OepuTe paBUIBbHOE YTBEPXKIEHHE.

[Tpu mogenupoBannu B ANSYSS, tur konTakra "Rough” ...

a) He [OITyCKaeT OTHOCUTEJIbHOTO CMEIeHUs HOBerHOCTeﬁ B TaHT'€HLIMd/IbHOM
HaripaB/IeHWH, HO AOITyCKaeT UX pa3/ejeHue.

6) KOHTAKTHbIE TIOBEPXHOCTH MOTYT Pa3Zie/iiTbCs, TIPH 3TOM CMeLlleHre B
TaHTeHIMa/IbHOM HarlpaB/IeHUH MPOUCXOAUT Oe3 yuéTa CUT TPeHHs.

B) KOHTAKTHbIE [IOBEPXHOCTHU MOT'YT pa3JeyaTbCs, IIPU 3TOM CMeELLeHHE B
TaHI'eHWMa/IbHOM HallpaB/IEHUU IIPOUCXOAUT C yI—IéTOM CHUJI TPEeHUA.

I') He [IOyCKaeT pasfie/ieHue, HO [I0yCKaeT CMelljeHre B TaHIeHL[Ha/IbHOM
Hanpas/eHNU.

) CBSI3bIBAET Y3/Ibl KOHTAKTUPYIOILIUX 0OBEKTOB >KECTKOH CBSI3bIO.
BribepuTe NpaBU/ILHOE YTBEPXK/EHUE.

[Tpu mogenupoBannu B ANSYSS, tun konTakra "Frictional" ...

a) He [OITyCKaeT OTHOCUTEJIbHOTO CMEIeHNs HOBerHOCTeﬁ B TaHI'eHHa/JIbHOM
HaripaB/IeHWH, HO AOITYCKaeT UX pa3/ejieHune.

6) KOHTaKTHbIe TIOBEPXHOCTH MOTYT PasZie/isiTbCs, TIPH 3TOM CMellleHNe B
TaHTeHIMa/IbHOM HarlpaB/IeHUH MPOUCXOAUT Oe3 yuéTa CU TPeHHs..

B) KOHTAKTHbIE [TOBEPXHOCTHU MOT'YT pa3JeyaTbCs, IIPU 3TOM CMELeHHE B
TaHI'eHWa/IbHOM HallpaB/IEHUU IIPOUCXOAUT C yqéTOM CHUJI TPEeHUA.

26



Ne 10

Ne 11

Ne 12

Ne 13

Ne 14

1") He [OITyCKaeT pa3zie/ieHre, HO AOIyCKaeT CMelleHre B TaHI'eHIJMa/IbHOM
HaripaB/IeHUH.

) CBSI3bIBAeT y3/1bl KOHTAKTUPYIOLIUX 0OBEKTOB >KECTKOU CBSI3bIO.
Bri6epuTe npaBU/IbHOE yTBEPXKEHHE.

OrmnpezeneHrie KoHTakKTa 1o ['ayccoBbiM Toukam (Gauss Points) umeet ciefyroiuii
HeJJ0CTaToK:

a) TpeOyeT MeJIKOH CETKH IS JOCTYDKEHHUSI CXOUMOCTH BO BCEX CIyvasiX.
6) TpebyeT 60JIbIION BEIYHMCIUTENEHOM C/IOKHOCTH OTHOCUTENIBHO JPYTUX MeTO/0B.

B) BO3MOYKHBI MPOO/IEMBI C KOHTAKTOM, KOTZIa TIOBEPXHOCTh KOHTAKTHPYET YIJIOM C
OTBETHBIM TeJIOM.

T') BO3MOXXHBI TIPOOJIEMBI C KOHTAKTOM, KOT/]a TVI0CKasi TOBEPXHOCTh KOHTAKTUDPYET C
ZIPYTOi1 M/JI0CKO TTIOBEPXHOCTHIO.
BribepuTe MpaBUIbHOE YTBEPXKIEHHE.

IIpu MO/IeIMPOBAHNKU KOHTAKTOR T/l METOZIOM KOHEUHbIX 3/IEMEHTOB, BHEpeHHe
(Penetration) ByX KOHTaKTUPYIOILUX Te ...

a) JKejaTe/IbHO B HayaIbHbIM MOMEHT BpeMeHH, rucye3aeT B IIpoLecce
ZehopMHpOBaHUSI.

6) He>keJlaTeJbHO B Haua/IbHbI MOMEHT BPEMEHH, BO3HUKAET B MPOLIeCCe
JehopMHUpOBaHUSI.

B) He)KeslaTe/IbHO B Haya/IbHbIM MOMEHT BpeMeHH, He BO3HMKAaeT B ITpoLecce
ZedopMrpoBaHUsI.

T') )KeJlaTe/IbHO B HaYa/IbHbII MOMEHT BpEMeHH, OCTaéTCsI B IpoLjecce
JeopMHUpOBaHUSL.
Bri0OepuTe ipaBUIbHOE YTBEPXKEHHe.

I'ayccoBb! Touku (Gauss Points) 370 ...
a) TOYKY, BO3HUKAIOLIMe B MeCTe KOHTAKTa

6) TOUKH, PACIIO/I0KeHHbIe BA0J/Ib KOHTAKTHPYIOLIKUX 3/IEMEHTOB [JI1 KOTOPBIX 3aJaHbl
yC/10BHS KOHTAKTa

B) TOYKH, PACIIO/JI0KeHHBbIE B y3/I1aX 3JIEMEHTOB I/ KOTOPBIX 3a/laHbl YC/IOBUS
KOHTAdKTa

T') TOUKH, B KOTOPBIX BO3HUKAIOT MaKCUMaJsbHble KOHTaKTHbIE [aB/IeHus
BribepuTe MpaBU/IbHOE YTBEPXKIEHHE.

I1pu MozienpoBaHNUM KOHTAKTHBIX B3aUMOZENCTBU, [J1s1 paCLIMPeHHOr0 MeTofa
Jlarpanxa («Augment Lagrange») ...

a) CHhJia B KOHTAKTe OorpejessieTcs C UCI0/JIb30BaHUEM KOHTAKTHOM >XECTKOCTH T10
3akoHy I'yka

6) CHJ/Ia B KOHTAKTe Oorpe/esisaeTcda C UCII0/Ib30BaHUEM ,E[OHO]IHHTQ]'ILHOFI CTerneHu
CB060,ELI)I — KOHTAaKTHO€ /laBJ/IeHHe.

B) CHJIa B KOHTAKTe OorpeessieTCsa C UCI0/JIb30BaHUEM KOHTAKTHOM >XKECTKOCTH U
KOHTAKTHOI'O /IaBJ/IeHHS.

T') KOHTaKT TeJl Peau3yeTcst Uepe3 YpaBHEHHUs CBSI3U CBSI3bIBAOIIME CTENEHH CBOOO/IbI
y3/10B KOHTaKTUPYIOIIUX Tel.
BribepuTe MpaBUIbHOE YTBEPXKIEHHE.

Ipu MofieTMPOBaHUM KOHTAKTHBIX B3aUMOJIEHCTBUM, [/l MeToja mTpados («Pure
Penalty») ...

a) CHhJia B KOHTAKTe OorpejessieTcs C UCI0/JIb30BaHUEM KOHTAKTHOM >XECTKOCTH T10
3akoHy I'yka
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0) cua B KOHTAKTe OTpe/IesieTCsl C UCTI0/Ib30BaHUEM JIOTIOTHUTEIbHOW CTeTeH!
CBODO/IbI — KOHTAKTHOE JIaB/IEHME.

B) CH/Ia B KOHTAKTe OMpeesisieTCsl C MCI0/Ib30BaHHeM KOHTAKTHOM YKECTKOCTH U
KOHTAaKTHOTO /IaB/IeHUS.

T') KOHTAKT TeJl peajn3yeTcsi uepe3 ypaBHeHUs CBSI3U CBSI3bIBAIOIIVE CTETIeHU CBOOObI
Y3/I0B KOHTaKTUPYOILIUX TeJl.
BribepuTe npaBU/IbHOE YTBEPXKIEHUE.

[Tpu MOIeTMPOBAaHUM KOHTAKTHBIX B3aUMO/IeHCTBUH, /IJ11 MHOTOTOUEUHBIX
orpanuuenuii («MPC») ...

a) cusia B KOHTAKTe OMpe/iessieTCst C UCI0Mb30BaHHeM KOHTAKTHOM >KECTKOCTH T10
3aKkoHy ['yka

0) cua B KOHTAKTe OTIPe/IesSIeTCsl C MCTI0/Ib30BaHUEM JIOTIOTHUTETbHON CTeTeHr
CBODO/IBI — KOHTAKTHOE JIaB/IEHME.

B) CH/Ia B KOHTAKTe OMpeesisieTCsl C MCT0/Ib30BaHUEeM KOHTAKTHOM >KECTKOCTH U
KOHTAKTHOTO /IaB/I€HHUS.

T') KOHTAKT TeJl peaM3yeTcs Uepe3 ypaBHeHUs CBsI3U CBSI3bIBAIOLIME CTerleHH CBOOO0/bI
y3/10B KOHTaKTUPYHOILUX TeJl.
BribepuTe npaBU/IbHOE YTBEPXKIEHUE.

ITpn MozenMpoBaHMM KOHTaKTHBIX B3aUMOZeCTBUH, AJ1st MeTozia Jlarparka («Normal
Lagrange») ...

a) cuiia B KOHTAKTe OTpe/iefisieTCst C UCIO0Ib30BaHNeM KOHTAKTHOM >KECTKOCTH I10
3aKkoHy ['yka

0) cua B KOHTAKTe OTIpe/IesisieTCsl C MCTI0/Ib30BaHUEM JOTIOTHUTEIbHOW CTeTreHr
CBODO/IbI — KOHTAKTHOE JIaB/IEHME.

B) CH/Ia B KOHTAKTe OMpe/e/isieTCsl C UCT0/Ib30BaHUEeM KOHTAKTHOM >KECTKOCTH U
KOHTAKTHOTO [IaB/I€HUS.

I') KOHTaKT TeJl pealu3yeTCsl Uepe3 YpaBHEHHUs CBSI3U CBSI3BIBAIOLIME CTETIEHU CBOOOBI
Y3/I0B KOHTaKTHPYIOIINX TeJL.
BribepuTe MpaBUILHOE YTBEPXKIEHHE.

I1pu MozienpoBaHNM KOHTAKTHBIX B3aUMOZENCTBUN MeTOI0M KOHEUHBIX 371eMEHTOB B
ANSYS, T~n CMMMeTpHUYHOCTH KOHTaKTa «Asymmetric» ...

a) ZloNycKaeT BHeZipeHHe U Ha KOHTAKTHOM U Ha Lie/1IeBO MTOBEepXHOCTH.

6) BHEIpeHYE BO3MOXKHO TOJIbKO Ha KOHTAaKTHOH MOBEPXHOCTH (target BHE/IPSAETCS B
contact).

B) BHe/JpeHHe BO3MOXKHO TOJIbKO Ha Lle/IeBOii TOBEPXHOCTH (contact BHepseTCs B
target).

T') peliaTe/ib B MPOLieCCe PEeIIeH:s CaM OTIpefie/isieT KaKasi TTOBePXHOCTh SBJISIeTCS
11eJ1IeBOM, a Kakasi KOHTaKTHOM.
BribepuTe npaBU/IbHOE YTBEPXK/EHUE.

[Tpu MozeTMpOBaHNM KOHTAKTHBIX B3aUMO/IeHCTBHI METO0M KOHEUHBIX /IEMEHTOB B
ANSYS, TUIT CUMMeTPUYHOCTH KOHTaKTa «Auto Asymmetric» ...

a) AOITyCKaeT BHeJpEeHNMe 1 Ha KOHTaKTHOM W Ha LIEHEBOﬁ TIOBEPXHOCTH.

6) BHeJjpeHKe BO3MOXXHO TO/TLKO Ha KOHTAKTHOMW TIOBEPXHOCTH (target BHE/IPSAETCS B
contact).

B) BHeZIpeHHE BO3MO)KHO TOJIBKO Ha 1ieJIeBOi ITOBePXHOCTH (contact BHe/IPSIeTCS B
target).

T') pelliaTe/ib B MpOL{eCce pellleHus caM orpefiesisieT Kakasi TOBepXHOCTh SIBJISIETCS
11eJIeBOM, a KaKasi KOHTaKTHOM.
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