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BBEJAEHUE

Jucunmuimaa «KOMIBIOTEpHBIE TEXHOJOTMM B MAIIMHOCTPOEHUW» BXOAWT B
OIIOIT BO mo nanpasnenuto noarotoBku 15.04.01 MammHocTpoeHrne u nzydaercs
CTYJEHTaMH O4YHO-3a04HOU (pOopMBI 00yUEHUSI BO BTOPOM U TPETHEM CEMECTpaXx.

Ilenpro  ocBOoeHMS  auUCHUILIMHBL  «KOMIIBIOTEpHBIE  TEXHOJIOTMM B
MAaIIMHOCTPOCHUMY SIBIACTCA (OPMUPOBAHUE y 00YUAIOIIUXCS OCHOBHBIX MOHATUN U
MPEACTABICHUM O CYLIECTBYIOIIMX CPEACTBaX KOMIIBIOTEPU3ALMU HWHXEHEPHOU
NEATEIBbHOCTH, OCBOCHUE TEXHOJIOTMM B3aMMOJEHUCTBHS C IPOMBIIIJICHHBIMU
IPOrpaMMHBIMH KOMIUIEKCAMHM, OBJIQJICHHE METOAUKAMU U IpUeMaMu pa3paboTKu
pacyeTHBIX MOJENEH TEXHUYECKHMX OOBEKTOB M IPOLIECCOB, aBTOMATU3UPOBAHHOTO
BBIIIOJIHEHHSI PAacCYETOB  MAIIMHOCTPOUTEIBHBIX KOHCTPYKUMH U 00pabOTKH
ITOJTyYEHHBIX PE3YJIbTATOB.

OcCHOBHBIE 337]a4¥ U3yYEHHUS TUCLUTIIINHBI:

— NMpUOOpETEeHNE 3HAaHUI 00 OCHOBHBIX XapaKTEPUCTUKAX U (HYHKIMOHAIBHBIX
BO3MOKHOCTSX NporpamMHbIX naketoB CAIIP, mpuMeHseMbIX B MAaLIMHOCTPOCHUH;

— 3HakoMCcTBO ¢ uHTepgericom I1K Ansys, cpeacTBamMu MoAroTOBKH pacYETHBIX
Mozeleld 1 00pabOTKHU MOJYYEHHBIX PE3yJIbTaTOB,;

— OBJAJICHUE NPUEMAaMHU TIE€OMETPUYECKOr0 MOJCIUPOBAHUS, IOCTPOCHHUS
KOHEYHODJIEMEHTHBIX MOJEJIEH M IMOArOTOBKM HMCXOAHBIX JAHHBIX I YHUCIEHHOIO
aHaJIM3a 3JIEMEHTOB 000PYI0BaHUSA U TEXHOJOTMYECKUX ITPOLIECCOB;

— OCBOEHHE METOJMKHM BBINOIHEHUA pacueToB ¢ npuMmeHeHueM [IK Ansys,
HaIJISIIHOTO MIPEICTABIICHNS] U HHTEPIIPETALIMM MOJYyYEHHBIX PE3YJIbTaTOB;

— (hopmupoBaHMe 3HAHUN, YMEHUH M HAaBBIKOB, HEOOXOIUMBIX IS OCBOEHUS
CHEUUATbHBIX NHKEHEPHBIX TUCLHUIIINH.

B pesynbraTe n3yueHus TUCHUIUIMHBI CTYIEHT JOJKEH:

— 3HaTh NPOOJIEMBl CO3JaHUSI TEXHOJIOTUYECKOTO OOOPYJOBaHUS PA3IUYHBIX
TUIIOB; COBPEMEHHOE MHKEHEPHOE MIPOrpaMMHOE 00ecCrieueHue, €ro OCHOBHBIE BHIbI,
BO3MOXXHOCTH, OOJIACTH NPUMEHEHHsI; OCHOBHbIE HJAE€U M MPUHLUIBI OpTaHU3alUU
ABTOMATU3UPOBAHHOTO BBITTOJTHEHUS MaIlWHOCTPOUTEIBHBIX pPacyeToB;
KJIAaCCU(MKALIMIO U ATAIBI pa3padOTKH 3a/1a4 aHAIN3a,;

— yYMeThb BBIIOJHATH pabOThl MO MPOEKTHUPOBAHUIO U  pPacuery
TEXHOJOTMYECKOro 000py/10BaHUsI HA OCHOBE KOMITBIOTEPHBIX TEXHOJIOTUI; CTPOUTH
aJICKBATHBIE PACUYETHBIE MOJEIHM MAIIMHOCTPOUTEIbHBIX KOHCTPYKIIMI; BBIIOJHATH
pacyeTbl U HMHTEPNPETHPOBATh WX PE3YJbTAThl; OLEHUBATH TOYHOCTH YHMCIIEHHBIX
pEIeHM; HaXOAUTh MYTH MOJEPHHU3AIMU 000PYIOBaHUS C OMOPOIl Ha pe3yJbTaThl
KOMIIBIOTEPHOI'0 MOJEJIMPOBAHUS U aHAJIN3A;

— BJIAJieTh METOJUKAMM pacyeTa W IPOECKTUPOBAHUS arperatoB M Y3JIOB
TEXHOJOTMYECKOro 00OPYI0BaHMsI B COOTBETCTBHM C TEXHUYECKUMH 3a/laHUSMU Ha
OCHOBE KOMITBIOTEPHBIX TEXHOJOTHI; MPUEMaMU T'€OMETPUUECKOTO MOJIEINPOBAHHUS
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TEXHUYECKUX OOBEKTOB; METOJUKaMU OOOCHOBAHHOTO BbIOOpa M Ha3HAUYCHUS
aTpuOyTOB  pacueTHOM  MOJENH;  CpPeACTBAMH  HACTPOWKH  TapaMeTpoB
BBIUHUCIUTENLHOTO TMpoIiecca; mprueMaMu 0O0pabOTKU U HArJISIHOTO MPECTaBICHUS
pE3yIbTaTOB KOMIIBIOTEPHOTO aHAJIN3a.

HuctumirHa «KoMIbIOTEepHbIE TEXHOJIOTHH B MAlTMHOCTPOCHUW» OMUPACTCS
Ha KOMIIETEHIMH, 3HAHUS, YMEHUS U HABBIKY, MTOJIyYCHHbIE HA TIPEIbIIYIIEM YPOBHE,
TP OCBOCHHUH MMPOTPAMMbI MarCTPaTyphl.

3HaHUS ¥ HaBbIKU, TOJIyYEHHBIE IIPH OCBOCHUH TUCHUILTUHBI « KOMIIBIOTEpHBIE
TEXHOJIOTMM B MAIIMHOCTPOECHUUY, TIO3BOJISIT YCIIEHTHO U3y4YaTh MpodeccuoHabHbIE
TUCIUIUINHBL ~ «YucieHHble  METOAbl  MPOYHOCTHBIX  PACUETOB  M3JEIHMA
MalIMHOCTPOEHU», «MEeTOoAbI ONTUMHU3AILMN TPOEKTHO-KOHCTPYKTOPCKUX PEILICHUI»,
a TaKXKe MOryT OBITb HENOCPEACTBEHHO HCIIOJIb30BAaHbl B  IOCIEAYIOLIEH
npohecCuoHaNbHOM eATENbHOCTH.

I[Ipu  peamuzanuu  auclMIUIMHBL ~ «KOMIBIOTEpHBIE ~ TEXHOJIOTMM B
MAalIMHOCTPOEHUW» OPraHU3yeTCsl MPAKTUYECKas IOATOTOBKA IyTEM MPOBEICHUS
JTa00paTOPHBIX PadOT, MPeayCMATPUBAIOIINX YYACTHE OO0YUaIOIMIMXCA B BBIITOJIHCHUU
OTHENbHBIX JJIEMEHTOB pPa0OT, CBf3aHHBIX C Oyaymed npodeccuoHalIbHON
JEATENBHOCTBIO.

JIJ1s1 OLEHKH pe3yJIbTaTOB OCBOCHMS JTUCLHMILIMHBI UCTIOJIB3YIOTCS:

— OLICHOYHBIE CPEJCTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH;

— OLICHOYHBIE CPEACTBA JJIs IPOMEXKYTOUHOM aTTECTAIIMH MO JUCIUIIINHE.

K o1leHOYHBIM CpecTBaM TEKYIIETr0 KOHTPOJISI YCIIEBAEMOCTH OTHOCATCS:

— TE€CTOBBIE 3aJaHUS 110 TEMAM JIUCIUIIIUHBI;

— KOHTPOJIbHBIE BOMPOCHI K TAOOPATOPHBIM paboTaMm.

Tecmoegvie 3a0anus no omoenbHbIM memMam ITACUUIUTMHBI UCTIONb3YIOTCS s
TEKYILEro KOHTPOJII OCBOEHHUS AMCIHMUIUIMHBIL. TecTHpOBaHHWE CTYAEHTOB MOXKET
IPOBOAMTHCS Ha JIaOOpAaTOPHBIX 3aHATHUAX JHOO BO BHEAYJIUTOPHOE BpPEMs
nocpeactsoM DMOC. Ha kaxplii TECTOBBII BOMPOC MPUBEACHBI YETHIPE BapUaHTa
OTBETA, BKJIOYAsi OJUH NpaBHIbHbINA. OLICHUBAHUE OCYUIECTBIISIETCS MO CJEAYIOIUM
KPUTEPUM: «3a4TEHO» — HE MeHee 70 % MpaBUIIbHBIX OTBETOB Ha 3aJaHHBIE BONIPOCHI;
«He 3auTeHo» — MeHee 70 % mpaBUIIBLHBIX OTBETOB.

Koumponvnvie 6onpocet  k  nabopamopuviv pabomam TIPUBEICHBI B
METOJIMYECKUX YKa3aHHIX 10 BBIIOJHEHHUIO J1a00paTOPHBIX paboT, pa3MEIICHHBIX B
OUOC. K naboparopHoMy IPaKTUKYyMY JOMYCKAIOTCS TOJIBKO CTYICHTHI, POIIEAIINE
BBO/IHBII HTHCTPYKTaX MO TEXHUKE 0€30MaCHOCTH.

BroinonHenne kaxaol u3 1a00OpaTOpHBIX pabOT MpPeayCMaTPUBACT YETKYHO
GbopMyIUPOBKY LI€TH pabOThl, M3yYEHHE METOJUYECKMX YyKa3aHUW, BBINOJHEHUE
MPeyCMOTPEHHBIX ONepaluil 1 PUKCAINIO Pe3yIbTaTOB.



KoHTposbHBIE BOITPOCH! TPEOYIOT apryMEHTUPOBAHHBIX OTBETOB B XOJIE€ 3AIUTHI
OTYETOB TO JabopaTopHBIM padoTam. OTYETHI MPUHUMAIOTCS TOJIBKO Y CTYIEHTOB,
JUYHO YYaCTBOBABIIMX B BBIMOJHEHWH paboT. Ha 3amuTe OTY4ETOB CTyaeHTaM
HEOOXOAMMO TMPOJEMOHCTPUPOBATh 3HAHWE OOMMX HIAEH W  METOIOJIOTHU
KOMIIBIOTEPHOTO MOJICTMPOBAHUS W aHAIN3a, MOHUMAHHUE CYIIECTBA BBIMOITHICMBIX
omepanuii ¥ yMEHUE HWHTEPHPETUPOBATH IOTYUYEHHBIC pPe3yabTarhl. CTyIEHTHI,
3aIIUTUBIIINAE OTYETHI O BCEX JaOOPaTOPHBIX paboTax, MOIYUYaIOT OIIEHKY «3a4TCHOY.

CTyneHThl, HE WMEBIINE IPOIYCKOB 3aHATUA B TEUECHHE 2-TO CEMECTpa,
BBIMIOJTHUBIIAE W O(GOPMUBIIKE BCe JabOpaTOpHbIE pabOThI, TOMYYAlOT 3adeT
aBTOMATUYECKH.

K omenouHBIM cpencTBam JUisi TPOMEKYTOUHON aTTECTaIldy 10 THUCIUTIINHE,
IpOBOAMMOM B (hOpMe IK3aMEHa B 3-M CEMECTpE, OTHOCATCS HK3aMEHAIMOHHBIE BO-
MPOCHI. DK3aMEHAIMOHHBIN OMJIET COJIEP>KUT J[Ba BOoMpoca u3 nepeyns B [Ipunoxxennn
0 TeMaTHKe, PEJICTABIEHHON B TEMAaTUYECKOM IJIaHE JICKIIMOHHBIX 3aHITHIA.

K sk3aMeHy J0ITyCKarOTCS CTYICHTHI:

— TIOJIOKHUTETIFHO aTTECTOBAHHBIC MO pe3yJIbTaTaM TECTUPOBAHUS Ha JIabopaTop-
HBIX 3aHATUAX (1160 B DNOC);

— BBITIOJIHUBIIIME U 3alIUTUBIIKE BCe JaOOpaTOpHBIE pabOTHI;

— TIOJIyYMBIIIHE 3a4ET BO 2-M CEMECTPE.

DK3aMeHAIMOHHAS OIIEHKA («OTIIMYHOY, «XOPOIII0Y, KyAOBICTBOPUTEIIHHOY UITH
«HEYIOBJICTBOPUTEIBHOY) SABJSETCS DKCIIEPTHOM, 3aBUCUT OT YPOBHSI OCBOSHUS CTY-
JIEHTOM y4eOHOTO MaTepuaia, HaJu4us U CYIHOCTH OIHUOOK, TOMYIIEHHbBIX TIPH OT-
BETE, U BHICTABJISIETCSI B COOTBETCTBUU C KPUTEPUSIMH, YKa3aHHBIMU B Tabnurie 1.

Tabnuna 1 — Cuctema v KpUTEPUHU BBICTABJICHHUSI OLICHKU MPOMEKYTOYHON aTTECTAINH

Cucrema | «HeynosnerBopu- «YIOBIIETBOPH-
YA p p «Xopouio» «OTanuHOY»
LICHOK TEIHLHOY TEILHOY
Kpurepuii «HE 3aUTCHOY «3a4TCHOY

Cucremuocth 1 |O6Onagaer 4actuu-|OOnamaer MuHH-|O0Omamaer HaOo-|OOMagaeT IOJIHO-

NOJHOTA 3HAHUN |HBIMH M Ppa3po3- | MaJbHBIM HAOOPOM | poM 3HaHWil, | TOM  3HaHUM U
B OTHOIIICHUU HEHHBIMH  3HAHUS- | 3HAHUW, HEOOXO/IU- | JOCTATOYHBIM CHCTEMHBIM B3TJISI-
U3y4yaeMbIX MH, KOTOpbIE HE|MBIM JJsI CHCTEM-|AJsl CHUCTEMHOTO |JIOM Ha U3y4YaeMblii
00BEKTOB MOXET HAy4YHO- |[HOTO B3DVIsIIA HAa |B3MIsAIA Ha | 00BEKT

KOPPEKTHO  CBS3bI- | U3y4aeMblil OOBEKT | M3y4aeMbli

BaThb MeEXay coOoi 00BEKT

(TOTBKO  HEKOTOpBIE
U3  HUX  MOXET
CBSI3BIBATH  MEXKIY

coboit)
PaGora ¢ He B cocTosiHuu MoxeTt HaliTu | MOXXET HalTH, MoxeTt HalTH,
nHpopmarmein HaXOIUTh HEOOXOIH- | HEOOXOIHUMYIO WHTEPHPETUPO- | CUCTEMATU3UPO-

MyI0 HHpopManuio, |MHpopMaIMio B BaTb _ HE0OXo1H-
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Cucrema | «HeynosnerBopu- «YIOBIIETBOPH- «Kopomo» «OTIIHOY
LIEHOK TENLHOY TEJNLHOY
Kpurepuit «HE 3a4TCHOY «3a4TCHOY
7100 B COCTOSIHUM ~ |paMKaX  IIOCTaB- | BaTh M CHCTEMAaTH{ MYIO uHpopma-
HAXOIUTh OTJCIb- |JICHHOM 3a1a4uu 3UpOBaTh MI0O, a TakKKe
HbIE ()parMeHThI HEO0OXOIUMYIO BBISIBUTH  HOBEIE,
uHpOpPMAaLIUH B UHPOPMALIMIO B | IOTIOJTHUTEIbHbIE
pamKax paMKax MOCTaB- | UCTOYHUKUA UH(OP-
IMOCTAaBIICHHOM JICHHOM 3aJ]aul  |Mallid B pPaMKax
3a7a491 MMOCTAaBJIEHHOM
3a7a49u
Hayunoe He moxeT nemarn B cocTosiHuH | B cocrostHuu | B COCTOSTHUH
OCMBICJICHHE HAY4YHO KOPPEKTHBIX |OCYIIECTBISITh OCYIIECTBIIATh OCYIIECTBIISATD
U3y4aeMoro BBIBOJIOB U3 UMEIO- |HAayYHO-KOPPEKT- |CHUCTEMAaTU4yec-  |CHCTEMaTHYeCKH
SIBJICHMS, IIUXCA Y HETO HBINI aHAJIM3 |[KUA ¥ HAy4YHO- |H Hay4YHO-
npoiiecca, CBEJICHUH, B COCTOS- |TPEAOCTABICHHONW |KOPPEKTHBIN KOPPEKTHBIN
0o0BEKTa HUU TIPOAHAIIU- nHpopMaIuu aHaIM3  TPEJO- | aHAJIHU3 MPEJOCTaB-
3UPOBaTh TOJIBKO CTaBJIECHHOM JneHHoi wuHpopma-
HEKOTOPBIC U3 uHpopmanmu, MY, BOBJICKAECT B
UMEIOLTUXCS Y HETO BOBJIEKAET B | HCCIIEAOBAaHUE
CBEACHMI HCCIICAOBAHHUE HOBBIE  DEJIEBAHT-
HOBBIC PEJICBAHT- |HBIC  IOCTABJICH-
HBIC 3ajaue | Hou 3aj1aue
JIaHHBIE JTaHHBIC, TpesyIa-
raet HOBBIC
paKypcel  MOCTaB-
JICHHOH 3a1a4u
OcBoeHue B cocTtossHuH | B cocrosiHuH | B coctosauHu | He Toabko BiIageeT
CTaHJAPTHBIX pemarb TOJIBKO |peIiaTh  IOCTaB- | peliaTh IOCTaB- | aJITOPUTMOM i
aJITOPUTMOB dbparMeHTBl MOCTaB- |JICHHbIE 3aJa4d B |JICHHBIE 3a/laud B |[IOHUMAET ero
pereHus JICHHOM 3aJadyd B |COOTBETCTBHU C|COOTBETCTBHU C|OCHOBBEI, HO H
npoeccroHaNbH | COOTBETCTBUU C | 3aJaHHBIM 3aJJaHHBIM MpeayiaraeT HOBbBIE
BIX 3a/a4 3aJIAaHHBIM aJITOPUTMOM aJITOPUTMOM, pelieHus: B paMKax
aJTOPUTMOM, HE IMOHHUMAET OCHO- | IOCTaBJICHHOM
OCBOMJI TIPEIIOKEH- BBl  TIPEJIOKEH- | 3a]1a41
HBIH AJTOPUTM, HOT'O aJIroOpuT™Ma

JIOTTYCKAaeT OTUOKH

[Tpu HeoOX0UMOCTH AJ1s1 00YJArOITUXCSl MHBAJIUIOB MK oOy4Jarouxcs ¢ OB3
MIPEOCTABISACTCS IOMOTHUTEILHOE BpeMs [JIs MOATOTOBKM OTBETA C YYETOM €ro

WHUBUTy ATBHBIX TICHXO(U3UIECKUX OCOOCHHOCTEH.
CTyneHThl, HE UMEBILUE MPOITYCKOB 3aHATHI B TCUEHHUE CEMECTPA, TOTYyUHUBIINEC
JOITYCK K DK3aMEHY, B TOM YHCJIE MOJIOKUTEIIBHO aTTECTOBAHHBIE M0 PE3YJIbTATAM TE-
CTUPOBAHUSA, MOJTYYAIOT SK3AMEHAIMOHHYIO OLIEHKY «OTJIMYHO)» aBTOMATUYECKHU.
B nanHOM yueOHO-METOIUYECKOM MMOCOOMM TPECTABICHB METOJAMYECKHUE
MAaTEPHUAJbI 10 U3YUYEHUIO TUCUUILINHBI, BKIOYAOIINE TEMATUUYECKUI TUIaH 3aHSITUN
C TIEpEYHEM KIIFOYEBBIX BOIPOCOB Ui KaXJIOW JICKIIMU, LEJIEBOW YCTaHOBKOM,




PEKOMEHIYEMON JIMTEPATYPON, METOAWYECKHMHU YKAa3aHUSIMH M BOIPOCAMH IS
CaMOKOHTpPOJIs. M31m0keHbl METOIUYECKHE YyKa3aHUs K CaMOCTOATEIbHOW pabote
CTYAEHTOB. B IpWJIO)KEHUN — 3K3aMEHALMOHHBIE BOIIPOCHI 10 JUCLHUILINHE.

1 TemaTH4ecKHii IJIAH JEKIHOHHBIX 3aHATHH

Tabmura 2 — TeMbl JIEKIIMOHHBIX 3aHATUI

Homep Tembl Ha3Banue Tembl
Tema 1 O6mas xapakrepucTtuka nporpammubix cpeacts CAIIP u ITK Ansys
Tema 2 MKD kak uHCTpyMEHT UHKeHepHoro aHainu3a B [IK Ansys
Tema 3 [TocTpoenue reomerpuueckoit Mozenu B npernpoieccope [IK Ansys
Tema 4 PenakTupoBanue reomeTpudeckoit Moaenu B npemnpoieccope B [TIK Ansys
Tema 5 IToaroroBka pac4eTHOUN CXEMBI
Tema 6 Perrenue nuHEHHBIX 33124 CTATHYECKOTO 1e(hOPMUPOBAHUS KOHCTPYKITHIA
Tema 7 Pemnrenne HeMHEHHBIX 33[]a4 CTATUYECKOTO 1e(hOPMUPOBAHUS KOHCTPYKIIUI
Tema 8 Pemenue 3a1ay TepMUUECKOro aHainu3a
Tema 9 [locTaHoBKa U perieHne TMHAMUYECKUX 3aa4
Tema 10 OcHnogsl pabotsr Ha matdopme Ansys Workbench
Tema 11 Perrenue 3amau ananu3a Ha miardopme Ansys Workbench
Tema 12 Pemenne 3amau runpoaunamuxu B [1IK Ansys

2 MeTOI[I/I‘IeCKI/Ie PEKOMECHIAIUMA 110 H3YYCHUI0 NUCIHTUIIJTUHBI

IIpuctynass K W3y4YEHHUIO AMCHMIUIMHBI «KOMIIBIOTEpDHBIE TEXHOJOTHH B
MalIMHOCTPOEHUN», CIeAyeT 0OpaTUTh CEPhE3HOE BHUMAHUE HA OCHOBHbIE MOHSTHS,
B TOM YHCJIE JaBae€Mbl€ HAa BBOJHOM JIEKIMU: aBTOMATU3UPOBAHHOE MPOEKTUPOBAHUE,
nporpammHoe obecnieduenue CAIIP u ero knaccel. [IoMUMO ySICHEHUS M OCMBICICHUS
ATUX MOHATHH MOTpeOyeTcs TakKe aKTyalu3alusi MOHATUM, 3HAKOMBIX U3 paHee
M3YYEHHBIX KypCOB, — CUCTEMa KOOPJMHAT, (PYHKILIHA, allIPOKCUMAIUs, TOBEPXHOCTD,
o0beM, cuiia, JaBjieHUe, IEPEMEILIEHUE, CKOPOCTh, AedopMalivsi, HanpsHKeHUE, MOy b
YIOPYrOCTH, MPOYHOCTh, JKECTKOCTb, COOCTBEHHBIE YACTOTHI, COOCTBEHHBIE (POPMBHI,
JMHUM TOKa U T.1. Kpome Toro, 1y MOHMMaHHUsl CyIIEeCTBa JEKIIMOHHOIO MaTepHasia
HeoOXouMa CHCTEeMaTHyecKas MpaKkTU4YecKas TMpopabOTKa paHee H3YUYCHHbIX
CBEJCHMI B XOJI¢ BBIMIOJIHEHUS JTaOOpaTOpHbIX paboT. Ilpyu u3yuyeHun JUCIMUILIUHBI
BAXHO JIOOMTHCS 3HAHUS M OCMBICIICHHOTO TIPUMEHEHHUSI COOTBETCTBYIOIIUX
TEPMUHOB: rpaduyeckuili HHTEpPEc Monab30BaTENs, INIABHOE MEHIO, MEHIO YTUJIUT,
IIPENpOLEccop, pelarenab, MNOCTIPOLECCOp, AHAoroBas maHeas W T.0. Ha
JEKUMOHHBIX W J1a0OpaTOPHBIX 3aHATUSAX PEKOMEHAYETCsl 3aJaBaThb BOIPOCHI
MpEnoJiaBaTesiio Mo H3ydyaeMol TeMaTUKe;, HajJu4yhe Yy CTyJeHTa BOIPOCOB
CBUJIETEIBCTBYET 00 OCMBICJIEHHOM BOCIIPUSATUN MaTepuaa.
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JIeKIIMOHHBIE 3aHATHUS IPOBOASATCS C LIEJbIO 1aTh CTyACHTaM 0a30BbI€ CBEICHUS
O Ha3HAYEHUH, OPTaHU3AIMU U TMOPSAIKE HUCIIOIB30BAHUS MPOTPAMMHON CHCTEMBI, O
METOJIMKE TNpUMEHEHHUs (YHKIHMOHAJIBHBIX BO3MOXKHOCTEH  KOMILIEKCa  JJis
MOJICIMPOBAHM U pacyeTa JeTajiell U y3710B MaluH. [Ipu uTeHun nekuuid Matepuat
JETUTCS Ha pa3lieibl U MoApa3Aebl A oOecrieueHus JOrMYecKod B3aUMOCBS3H U
MOCIIEAOBATEIBLHOCTH U3J0XKeHHs. [lepBUUHBIE TNpeACTaBIEHUS, TMOITyYCHHBIE Ha
JICKIIUH, JOJKHBI TIO3BOJIUThH CTYJEHTY COPUEHTHUPOBATHCSA B HYKHOM HAINpaBICHUU
IUISL TaIbHEUIIET0 CaMOCTOSATEIBHOTO ITOUCKA U OCBOCHHUSI HEOOXOTUMBIX CBEJICHUH, B
TOM 4YHCJIe B CHPABOYHOW CHUCTEME IMPOTPAMMHOTO KOMIUIEKCA, MO JIUTepaTypHBIM
MCTOYHHKAM U MHTEPHET-PECypcam, a TAKKe B X0/I€ HETIOCPEACTBEHHOTO BHITOTHEHUS
3aJjaHull K JJabopaTOPHBIM paboTam.

Hwuxe npeacraBineHo coneprkanne JEKIIMOHHBIX 3aHATUH.

Tema 1. O0mas xapakrepuctuka nporpamMmubix cpeacts CAIIP u IIK
Ansys

Knrouesvie sonpocwt memul:

1. O630p nporpammusbix cpeacts CAITP.

2. CTpyKTypa ¥ OCHOBHBIE BO3MOXKHOCTH ANSYS.

3. CniocoOsbl (TexHosioruun) B3aumozeictaus ¢ [TK Ansys.
4. Cpena Ansys, 0630p MEHIO.

5. I'paduueckuit uaTepdeiic moap3oBaTers.

Llenesas ycmanosxa: llepBas Tema Kypca IuUCHUIIINHBI «KoMmmbroTepHBIC
TEXHOJIOTMM B MAIlIMHOCTPOEHUW» HAIpaBjeHa Ha TMOJyYeHHE y OOyJaroniuxcs
MIPEACTABICHUS] O 0A30BBIX MOHATUSIX TUCIUILIAHBI, OTIPEETICHUN MECTa TUCIUTLITUHBI
B CTPYKType 0Opa30oBaTEIbHOW MPOTPAMMBI, TUIAHUPYEMBIX pEe3ybTaTax OCBOCHWSI
JTUCITUTUTMHBI, BO3MOYKHBIX pUCKaX OCBOCHUS MUCIMIUIMHBI, 3HAKOMHT O0YyYarOIIUXCS
¢ hopMaMu TEKYIIIETO U MPOMEKYTOUHOT'O KOHTPOJIS.

PaccmoTpenne  mgaHHOW ~ TE€Mbl  OPUEHTHPOBAHO Ha  (OpMUpPOBAHUE
MePBOHAYAIILHBIX MPEJICTABIICHUH O TIPEAMETE U3ydaeMOU JUCIIUIUINHBI, OPTaHU3aI[UN
U CTPyKType ydeOHoro mporecca. Cpenu menedl M3ydeHUs TeMbl —  OBJIAJCHUC
TEPMUHOJIOTHEH MPEeAMETHOM 00JIaCTH, YCBOCHUE MOHIATHI 00 aBTOMaTU3UPOBAHHOM
MPOCKTUPOBAHUK W HA3HAYCHUM COOTBETCTBYIONMX TojacucteM. CryaeHTam
HAJUICKUT TOJYYUTh TPEJCTaBlieHne 00 0O0IIeM YCTpPOWCTBE W (PYHKIIMOHAIBHBIX
BO3MOXKHOCTSIX mporpammuoro komiuiekca (IIK) Ansys, a Ttakke o crmocobax
B3aUMOJICHCTBUS C HUM TIOJIb30BaTEIIS.

Pexomenoyemas numepamypa: [1, c. 14-25; 2, c¢. 258-266, 280-283, 312-323;
3, c. 59-65, 69-82, 102-111]



MeToanuyeckue yKasaHus

B mnavane paccmoTpeHuss AaucHUIUIMHBL «KOMIBIOTEpHBIE TEXHOJOTHH B
MAIIMHOCTPOCHUW»  CJeAyeT oOOpaTUTh BHUMAaHWE Ha TMpPEIMET HU3yYCHHS,
OopraHu3aluio y4eOHOro TMpollecca U OILICHOYHBbIE CpPEICTBAa, a TakXkKe Ha
PEKOMEHIyeMbl€ HICTOUHUKU UHPOpMAITUH.

[IpenMeToM HU3ydeHUS ABISIOTCS CPEACTBA npozpammuozo obecneyenus (110)
cucmem asmomamusuposannozo npoekmuposanus (CAIIP). B cBs3u ¢ s1um
HE0OXO0IUMO OCMBICIIUTh MPUHIIUIBI Ki1accu@ukanuu nporpaMMubix cpencts CAIIP.
B yactHOCTH, 10 HA3HAYEHUIO MIPUHSTO BBIJIEISATH KIACChI POrpPaMM, OTHOCSIIIIUXCS K
F€OMETPUYECKUM  TOCTPOCHUSIM, HWHXEHEPHOMY  aHallM3y, TEXHOJIOTHYECKOU
MOATOTOBKE MPOU3BO/ICTBA, aBTOMATHU3AL[MU TPOU3BOCTBA, YIIPABICHHUIO JAHHBIMHU 00
W3JIeNIUH, YIIPABICHUIO )KU3HEHHBIM HUKIOM u3aenus. [1o pyHKIImoHanbHON OJHOTE
cymectytomiee [10 CAIIP qis MalIMHOCTPOEHHUSI IETUTCA YCIOBHO HA TPU YPOBHSI:
Jerkoe, cpenHee M Tskenoe. Cpeau CHUCTEM CpPEIHEro YpPOBHSA, JOCTYIHBIX JUJIS
HCIIOJIb30BaHUs Ha TMEPCOHAIBHBIX KOMIBIOTEpAX U HOYTOYKax, KoMIuieKkc ANSYys
ABJISIETCS] 0€3YCIOBHBIM JIUAEPOM phIHKA. J[Mama3oH BO3MOKHOCTEN Ansys JI€NAeT ero
OJIHUM U3 HauboJiee pacpoCTPaHEHHBIX MPOrPAMMHBIX MPOTYKTOB ISl HHKEHEPHOTO
aHajn3a, BOCTPEOOBAaHHBIX B Pa3sHOOOpa3HBIX cdepax, BKIIOUAs MPAKTUUYECKH BCE
OTpaciIu MAIIMHOCTPOCHHUS.

[fTomumMo 3HakoMcTBa ¢  OOHIEH  XapaKTEPUCTUKOM W OCHOBHBIMU
BO3MOYKHOCTSIMM, OCBOCHHIO MOJJICKUT HENOCPEACTBEHHOE B3aumoxencrteue ¢ IIK
Ansys. YnpaiieHHe BCEMU OMNEpaIusiMU OCYIIECTBIISIETCS] TTOCPEICTBOM KOMaH Ha
BCTPOEHHOM s3bike APDL, KOTOpble MOTYT BBOJMUTBHCSA IOCJIEIOBATEIbHO B
JIUAJIOrOBOM pPEKMME JIMOO MAaKETHO B BUJE TEKCTOBBIX (haiyioB. JlJisi HaUMHAIOUIMX
MoJb30BaTeNeil HanboJsiee ya00HbIH criocod — naTepakTruBHOE oO1IeHue ¢ [TK Ansys ¢
MOMOIIbI0  CHUCTEeMBbl ~ MeH. [lpu 3TOM  aBTOMaTHuecku  (HOPMHUPYIOTCS
cootBercTByOIME APDL-KOMaHbI, KOTOpBIE (PUKCUPYIOTCS B MPOTOKOJIE CeaHca.
Crnenyer oOpaTuTh Cepbe3HOE BHUMAHUE HA CTPYKTYpY I paguueckozo unmepgetica
nov3oeamens, 00€CIIEUNBAIOIIETO AUAJIOT C CUCTEMOM.

Bonpocsl 1J1s1 CAMOKOHTPOJIs

1. Yro nonumaercs nog repmunom CAIIP?

2. [1o xakuM npu3HaKaM KiIacCuPUIUpyroTcs nporpaMmMmubie cpenctsa CAIIP?
3. K kakoii kareropuu nporpaMMmHbIX cpeactB otHocutes [TIK Ansys?

4. Kakue 3amgaun no3Bossier pemats [IK Ansys?

5. Kakue Bo3moxkHbI criocoOb! B3aumoeiictsus ¢ [IK Ansys?
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Tema 2. MKJ kak HHCTPYMEHT MH:KeHepHOro anajau3a B ITIK Ansys

Knrouegvre sonpocol memvl:

1. Craagum pazpabotku mpoekrta B [IK Ansys.

2. OcHoBHBIE Hen MKD.

3. KD nocraHoBKkuU 3aa4 MEXaHUKH U TETJIOOOMEHA

4. Bunpt K3, dyHkimu Gopmbl.

5. Cnennduka NpuMEHEHHUsI CTEPKHEBBIX U 000710ueyHbIX KO.

L]enesasn ycmanoexa: I3yueHne naHHON TEMbI OPUEHTUPOBAHO HA OCMBICIICHHE
(yHIaMEHTaJIbHBIX TEOPETUUECKHUX aCIEKTOB MET0/1a KOHEUHbIX 3yieMeHToB (MKD).
CryneHTaM HaJUIEKUT MOITYYUTh IPEICTaBICHNUE O TUIIaX KOHEUHBIX 31eMeHTOB (KJ),
ucrnonb3dyembix B IIK ANSys, o cTpykType paspemaronux ypaBHEHUH, a Takxe 00
OCHOBHBIX IPHEMAaX MOCTPOEHUS KOHEYHOJIEMEHTHON MOJIEIIHN.

Pexomenoyemas nrumepamypa: [1, c. 11-12; 2, ¢. 91-114]

MeTtoauyeckue ykasaHus

VYcBoenue oOuieil METOOuKH pa3pabOTKU MPOEKTa MPEIOoNaraeT B MEPBYIO
ouepelb OCMBICIICHHE TOCJIEIOBATEILHOCTH HEOOXOAUMBIX JIEUCTBUM B paMKax
00001meHHOM cxeMbl [Ipenpoyeccop — Pewamens — [locmnpoyeccop.

Brruncnurensasie Bo3MoxkHOCTH IIK Ansys, kak W Opyrux nporpaMMHBIX
CHUCTEM WHXXEHEPHOI'O aHajiu3a, OCHOBaHbl Ha peau3allid Memood KOHEUHbIX
anemenmos (MKD). Tlonumanue O6azoBeix wuaeit MKD HeoOxoaumo s
OCMBICJIEHHOT'O B3aMMOJIEHCTBUS C KOMIUIEKCOM. B 3TOHW CBSI3M BaXHO IOOUTHCS
YCBOEHUS CBEICHUM O cmenensx c60000bl, (PyHKYUAX opmbl, BeKMOPAX HEU3BECHHBIX
U V3/108blX HA2PY30K, Mmampuye dcecmkocmuy 1 T.4. CIeayeT TaKKe UMETh B BULY, UTO
AJTOPUTMBI MOCTPOCHUS U PELICHUs] CUCTEM YpaBHEHHUM JUIsl KaXJOro THUIa 3aJaud
peanu3oBaHbl B COOTBETCTBYIOIIEM Pewamene. CylleCTBEHHBIM aClIEKTOM SBJISIETCS
BBIOOp moaxosaiux TUHoB KO B 3aBUCMMOCTH OT OCOOCHHOCTEHN perraeMoii 3a1aqm.
[Ipu sTOoM HEOOXOIWMO TMOMHHUTH, YTO MOTYT TOTPEOOBATHCS JTOTOJHUTEIHHBIC
HACTpOiKu. B wacTHOCTH, 115 TUTOCKUX 3eMeHToB THra Plain mocpeacTBom omiwmii
KOHKPETU3UPYETCS THUIl JABYMEpPHOW 3amauu (Tuiockas jaegopmanus, IIJIOCKOe
HaIpsKEHHOE COCTOSTHUE, OCeBas CUMMETPHSI), YTO B CBOIO OYEpEAb MPEANOIaracT
MMOHMMAaHHUE CYIIECTBA COOTBETCTBYIONIEH mocTaHOBKHU. [y crep:kHeBbiXx KO Tuna
Beam u oGosoueunbix KO tuma Shell tpeOyercs ykasanue mapaMeTpoB CEUCHHIA.
Ocoboro BHUMaHUSI TpPeOYeT yIpaBiE€HUE IOJOKEHUEM CEYEHUS OTHOCHUTEILHO
UCXOAHOW JMHUM JUOO TMOBEpXHOCTU. [lomMuMO TmMOHMMaHUsS CMBICIA U
MOCJIEIOBATEILHOCTH OTIepaIliid B X0/1e MoAroToBku KO Moaenn HeoOX0IMMO TakKe

YCBOCHUC MCTOAWKH OLICHKH TOYHOCTH PCHICHUSA ITOCJIC BBIIIOJIHCHUS PACYCTOB.
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Bomnpocs! Aj1s1 caMOKOHTPOJISA

1. KakoBa nocinenoBarenbHOCTh pa3padoTku mpoekrta B [IK Ansys?

2. Kakue cTteneHu cBOOOIbI COIEPKATCS B y3/1aX CTPYKTYpHOro oobeMHoro K2?

3. CKOJIBKO Y3JI0B UMEET KBaJAPaTUUHBIN TeTparapanbHbiil KO?

4. Yro takoe ¢pyHKIUs GOpMBbI?

5. Kakue crenenu cBoOObI cojiepkaTcs B y3iax crep:kHeBoro KO?

6. B xakux ciyyasix cieayeT UCHOJIb30BaTh Itockue KO?

7. KakoBa cTpykTypa cucTembl pazpemaromux ypaBHeHud MKD B 3amaue
CTaTUYECKOT0 aHaim3a?

8. KakoBa cTpykTypa cuctembl paspemiaronux ypaBHeHuid MKD B 3amaue
TEPMHYECKOTO aHAJIA3a?

Tema 3. [locTpoenue reomerpudeckoii Moaesn B npenpoieccope INK Ansys

Knioueesvie gonpocor memul:

1. TexHOJIOTUU MOACIUPOBAHUS CBEPXY-BHU3 U CHU3Y-BBEPX.

2. Co3naHue MpocTerux 00beMHBIX MOJIEIICH.

3. OToOpaxxeHrne U HyMepalus TeOMETPHUIECKUX 00bEKTOB.

4. CosznaHue TeOMETPUYECKOM MOJIeIM C TIOMOIIbI0 TOYEK, JHHUN U
TMOBEPXHOCTEM.

Llenesas ycmanosexka: Pe3ynbTaroM W3y4Y€HMS NaHHOM TE€Mbl JOJDKHO CTaTh
ySICHEHHE CIOCOOOB M CPEACTB reomeTpuueckoro monenupoBanus B [IK Ansys.
Y cBoeHMIO MOJIeKAT TaKXKE MPUEMbl YIIPaBICHUSI OTOOPAKEHUEM MOJIEIH.

Pexomenoyemas numepamypa: [1, c. 31-49, 61-70, 76-93, 108-115, 142-143;
2,¢.150-183; 3, ¢. 111-119]

MeToanueckue yKa3aHus

['eomeTpudeckoe MOACIUPOBAHUE MPEJCTABISIET COOON OJUH M3 Ba)KHEUIIUX
ATANoOB MOATOTOBKH PAaCYETHON CXEMbI U HEOOXOIUMO JIJIsl TOCIIeAYIOUIeH TeHepaluu
K3 cerkun. Co3maHue MoAEnM BO3MOXKHO 10 TEXHOJIOTMM C8epX)y 6HU3 C
WCMOJIb30BAaHUEM TOTOBBIX T'€OMETPUYECKUX MPUMUTHUBOB B BHUJI€ MOBEPXHOCTEN U
00beMOB kaHOHWYECKOU Gopmbl. pyroit cnocob mnpesanonaraet mocieaoBaTeIbHOE
MOCTPOEHUE TOYEK, JIMHUM U TOBEPXHOCTEH, C JaNbHEHIIUM MpeoOpa3oBaHUEM B
00BEMBI, YTO COOTBETCTBYET TEXHOJIOTUU cHU3)-66epx. OBIaJieHHe OCHOBaMHU
TEXHOJOTHM Te€OMETPUUECKOr0 MOJEIUPOBAHMUS HEU30€KHO 3aJeHCTBYET IyHKTBI
mento ytwiat Plot, PlotCtrls u WorkPlane, a Taxke cpenctBa yrpaBieHHs
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oToOpakeHreM Mojienu B paboueM okHe. Kpome Toro, cieayet oOpaTUTh BHUMaHUE
Ha BO3MOXKHOCTH HyMEpaIlluu U Ha 0COOEHHOCTH HCIIOJIb30BaHUSI KOMaHJbI BBIOOpa
Select mpumMeHHUTENBHO K TEOMETPUIECKIM OOBEKTAM.

Bonpocel 111 CaMOKOHTPOJISA

1. Kakue cymecTByIOT TEXHOJIOTUN CO3JIaHUS TEOMETPUIECKON MOIEITH ?

2. Kakue onepanuy BO3MOXKHBI C T€OMETPUUECKUMU O0BEKTaAMM?

3. KakoBa mocienoBaTenbHOCTh CO3JaHUSI OOBEKTOB B TEXHOJOTUM CHH3Y-
BBEpX?

4. Kakue 00beMHbIE TPUMUTHUBBI IPEYCMOTPEHBI B TEXHOJOTUH CBEPXY BHU3?

5. Kakum 00pa3oM MOXHO MHAMBHUAYaJIU3UPOBATH F€OMETPUUYECKHE OOBEKTHI
MIpU 0TOOpaKeHUHU B paboueM okHe?

Tema 4. PepakrupoBanue reomerpudeckoil moaeu B npenpoueccope IK
Ansys

Knrouesvie sonpocwbr memul:

1. Ynpasnenue paboynuMH MIOCKOCTSAMU U KOOPAUHATHBIMU CUCTEMaMHU.
2. Moaudukarys reoMeTpUIecKuX 0ObEKTOB.

3. Moaenu reoMeTpUM C UKINYECKONM CUMMETPHUEH.

4. Jlorndeckue onepaluu ¢ reOMETPUIECKUMHU 00bEKTaMH.

Llenesas ycmanoska: Pe3ynbTaTOM W3Yy4Y€HUs [TAHHOW TEMBbI JOJKHO CTaTh
YSCHEHHE CIIOCOOOB M CPEACTB pelaKTUpOBaHUs TeoMmeTpuueckodt mozenu B IIK
Ansys. TlpenycMoTpeHO pdaibHEHIIEe OCBOEHUE CIEIUATbHON TEPMHUHOJIOTHHU.
CryneHTam cleyeT OCMBICIUTh Ha3HA4€HUue, CyTh M MOPSIOK IPUMEHEHHS
JIOTUYECKUX OTEepaluii ¢ TEOMETPUIECKUMU 00 bEKTaMHU.

Pexomenoyemas numepamypa: [1, c. 144-150, 162-165, 168-192; 2, ¢. 176-177]

MeTtoanyeckue yKazaHus

[IpuMeHeHne [BYX pPacCMOTPEHHBIX BBIIIE TEXHOJIOTMH, Kak IIPaBuUIo,
HEAOCTATOYHO IJISI IOCTPOCHUS TMOJHOLIEHHON TEOMETPUUYECKOU Moeau. Bo MHOTHX
Cllyyasix TMOCTPOEHUE CKOJIbKO-HUOYIb CIIOXHOM T€OMETPUU MOXKET MOoTpeOoBaTh
NPUMEHEHUS 102U4ecKux onepayuti ¢ JTUHUSIMH, MOBEPXHOCTIMH JHOO O00BEMaMH.
[lonnmanue CyTHM 3THUX OmNepaluil BaXHO JJIsi 0OOCHOBAaHHOIO BbIOOpa crocoda
JeCTBUIM B KOHKpeTHOM cuTyauuu. HeoOxonumo MMeTh B BUIY, YTO pe3yjibTar
CYILIECTBEHHO 3aBHCHUT OT OOIIMX HACTPOEK JIOrMueckux omnepauuil. ITonesHpiMu
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BO3MOKHOCTSIMU SIBJISIFOTCSI BBIYMCIIEHUE MAcChl 1 MHEPIIMOHHBIX XAPAKTEPUCTHUK, a
TaKke  MacmTabupoBaHue  OOBEKTOB  reomerpuyeckod  moxaenu.  Cpenu
TEXHOJOTUYECKUX MPUEMOB, UCMOJIb3yEMbIX MPU T€OMETPUUECKOM MOICIUPOBAHUH,
CYILIECTBEHHYIO POJIb UTPAET YIpPaBICHUE pabouyell nioCKOCmblo U KOOPOUHAMHbBIMU
cucmemamu. Cienyer oOpaTuTh BHUMaHUE HA BO3MOXHOCTH JJAHHOTO MHCTPYMEHTA
KaKk JJii HEMOCPEJACTBEHHO T€OMETPUUYECKUX MOCTPOCHHUM, Tak W ISl M3MEHEHHS
MIPOCTPAHCTBEHHOTO MOJIOXKEHUS MOJICIIN

Bonpocel 111 caMOKOHTPOJISA

1. Kakue onepainuu BO3MOXKHBI C TEOMETPHUECKUMH 00bEeKTaMu ?

2. Kakue BO3MOXHBI JIOTUYECKUE OMEpalii C JUHUSIMH, MOBEPXHOCTIMHU U
o0bemMamu?

3. Kakue oOmniye HacTpoilku HEOOXOAMMBI ISl YHPAaBICHUS JOTUYECKUMHU
onepanusMu?

4. Kakue 0COOEHHOCTM TE€OMETPUU NPUCYIIUM LUKIWYECKH CHUMMETPUYHOM
Mozenu?

5. Kakue cymecTByloT cHnocoObl yOpaBlIEHUS MOJIOKEHHEM paboyeit
MJIOCKOCTH?

Tema 5. IloaroroBka pacuyeTHoi cxeMbl

Knrouesvie éonpocol memvl:

1. 3agaHue cBOMCTB MaTepHUalioB.

2. Cnoco6sl renepanuu K9-cetku, yrnpapieHue napaMmeTpaMu JUCKPETU3ALNH .
3. Co3manre MOJeNel U3 CTEP’)KHEBBIX M 000109euHbIX KO.

4. 3aanue yclIOBHM 3aKpEIVICHUSI U BHEIIIHUX HArpy30K.

5. Hymepanus o6bexToB. Craryc npoekTa. BeIBoA TaHHBIX B BUIE CIIMCKOB.

6. Daitnbr ANSYS, SKCIOPT U UMITOPT.

Llenesan ycmanoexa: VI3ydyeHre NTaHHON TEMBI JOJDKHO IPUBECTU K YCBOCHUIO
HAa3HA4YCHUs MYHKTOB MeHI [Ipempouneccopa um ainroputmMa JOEUCTBUHM B XOHAE
MOJIFOTOBKU M KOHTPOJISI PACUETHOM CXEMBbI. Y ICHEHUIO MOJIeKAT TaKXKe CBEJICHUS 00

oneparusix ¢ dainamu B I[TK Ansys.
Pexomenoyemas numepamypa.: [1, c. 243-245, 294-307, 308-323, 326-331,

334-338, 342344, 351-360]
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MeToanuyeckue yKa3aHus

[Tomumo BeIOOpa THa KD U co3qaHusl reOMETpUYECKON MOJEININ MTOATOTOBKA K
BBINOJIHEHUIO aHau3a TpeOyeT BBIIIOJHEHUS psiia 00sa3aTenbHbIX npouenyp. Cpenu
HUX 33JJaHUE CBOWCTB MaTE€pHajoOB, YTO B HHTEPAKTUBHOM PEXUME JOCTYIIHO C
nomMomsio MeHio Material Props Ilpenporieccopa. [l 3ama4 MEXaHHKH CIICAYET
WCIOJIb30BATh CMPYKMYPHYIO MOOeb MaTepHaia, B TOM YUCIIE MPOCTEUIINI BapHAHT —
JIUHEUNbIY U30MPOnHbI, TPEOYIOIMNA 3aJaHusl ABYX YHOPYIMX KOHCTaHT. BakHbIM
aCIIEKTOM SIBJISIETCS BO3MOXXHOCTH OIIEPATHBHOIO YIPABJIECHHS MaTepUaIbHBIMU
cBoiicTBamMM BbIOpaHHOM rpynnbl KO myTem 3ameHbl HoMepa MaTepuaia.

[Toctpoenne KO Moienu BO3MOKHO pa3IMuHbIMU CIIOCOOaMU. Y HUBEPCAIbHBIN
BAPUAHT, MNpPUEMJIEMBbI Il NPOU3BOJBHOM reomMeTpuu, — pa3ouenne Ha KO
IIPEABAPUTEIIBHO CO3/1AHHON F€OMETPUYECKON MOJIENH, JIUISl YETO UCIIOIb3YETCS MEHIO
Meshing IIpenpomneccopa. I[lpu 3ToM HEOOXOIWMO BBITIOJIHEHHUE HACTPOCK B BHJIE
yKazaHus AJi1 pa30uBaeMOM Ha 3JEMEHThl 00JIACTH MPEBAPUTEIHLHO HAa3HAYCHHBIX
HoMepoB Martepuasia u Tuna K3. Craemyer o0parutb BHUMAaHHE Ha MPUEMBI
yrpasiieHusT ryctotod KD ceTku [ aBTOMATHYECKOrO W PYYHOTO BapUaHTOB
AUCKpeTU3aluu. AJbTepHAaTUBHBIA crnoco0 co3nanus obobemHoi KO monmenm —
BBITSITUBAHUE B MOTIEPEYHOM HAMpPaBICHUHN 2-MEPHON CETKH IUIOCKUX JIEMEHTOB, YTO
IpUEMJIEMO 1J11 OOBEKTOB OTHOCUTENIBHO NMPOCTOM (POPMBI U TTO3BOJIAET OOXOAUTHCA
0€3 MOCTPOEHUSI TPEXMEPHOI T€OMETPUUECKON MOJENH.

3aBeplIAOMMi  3Tan  IMOATOTOBKM PAacCYETHOM CXEMbI, HEMOCPEACTBEHHO
MPEAIIECTBYIOIINNA BBINOJHEHUIO pacyeTra, — 3aJaHue YCJIOBUU 3aKpervieHUus |
BHEIIHUX HAarpy3oK, 4To JocTynmHO Kak B Ilpempormeccope, Tak u B paszuene
ynpaBiieHus perrenueMm Solve. TIpu HMCHoOiIb30BaHHHM COOTBETCTBYIOIIUX CPEJICTB
Ba)KHO 00paTUTh BHUMAHUE HA HCKITIOYEHHE KECTKOTO MePEMENICHUS] MO, a TAKKE
bopMynupoBKy (Tpu HEOOXOAMMOCTH) YCIOBUH CHMMETPUM M LUKINYECKOU
CUMMETpUHU. BaxHO Takke IOOUTBHCS OCMBICIEHUS BO3MOXKHOCTEH COXpaHEHHS U
KOHTPOJIS1 HH(POPMAIIMH TTOCPEICTBOM TEKCTOBBIX (DAMIIOB.

Bonpocsl 1151 CaMOKOHTPOJISA

1. Kakue cBoiicTBa HEOOXOIUMO 33]1aTh IS CTPYKTYPHON MOJIENTN MaTepuraia?

2. Kakue cyiiecTByIOT criocoObl coznanus oobemuon KO monenu?

3. Kakue arpuOyThl IOJDKHBI ObITH 3alaHbl mepen pazouenueM Ha KO
reOMETPUYECKON MOACIH?

4. Kakum 00pa3oM MOKHO yIpaBisiTh ryctoToi KO cetku?

5. Kak 1o6uThcs pazdueHns HCX0IHOTO 00beMa Ha Iecturpanabie KO?

6. B xakom aiine coxpaHsieTcst IpoTOKOI ceanca Ansys?

7. B xakux daiinax coxpassieTcs mojaHas HHPopMaIus 0 MOJACIIN?
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Tema 6. Pemenne JaUHEHHBIX 32424 CTATHYECKOro AedopMHpOBaHHA
KOHCTPYKIHUI

Knrouesvie sonpocet memul:

1. [TocraHOBKa 3a/1a4¥l CTPYKTYPHOTO aHAJIM3A.

2. Beibop tuna K9, cozganue K3 cetku.

3. 3aanue yciIoBH 3aKPETJICHHUS U BHEITHUX HArpy30K, Y4eT CHMMETPHH.

4. Be160p HEOOXOAMMBIX MTAPAMETPOB U 3aITyCK BEIYUCIUTEILHOTO MpoIiecca.
5. ITpocmoTp 1 coxpaHeHue pe3yapTaTtoB cpenctBamu [loctnponeccopa POSTL.

Llenesass ycmanoska: JlaHHas Tema OPUCHTHUPOBAHA HA OCBOCHHE METOIUKHU
pELICHNUS THHEHHBIX 3a/1a4 CTATUYECKOTO 1e(hOPMUPOBAHHMS JIJISl OLICHKU TPOYHOCTH U
KECTKOCTH MEXaHMYECKHX CHUCTeM. M3ydeHHe COOTBETCTBYIOIIUX CPEJICTB
[Tpenpoueccopa u [Toctnporeccopa, HapsAy ¢ JATBHEHIIIAM OCBOCHUEM CIICITUATBHOM
TEPMHUHOJIOTUH, TOJDKHBI CTATh OCHOBOM [IJISI OCMBICJICHHOTO BBITIOJIHEHHUS CTYICHTAMU
3a/laHui TaOOPATOPHOTO MPAKTUKYMA.

Pexomenodyemas numepamypa: [1, c. 250-265, 415-418, 420-440, 496-505]

MeTtoauyeckue yKasaHus

CTpyKTypHBIN aHAIU3 SBIISIETCS OCHOBOM I OLIEHKH MPOYHOCTU U KECTKOCTH
KOHCTpyKIMi. [loAroToBKa K pacdyeTy mpeAnoiaraet onpeaesieHue UMEHU 3aJaHus C
nociuenyromuM — ucnosibzoBanuem  IIpempoueccopa PREP7 nmna  co3manus
reOMETPUYECKON MOJEINH, YKa3aHus TUNoB KO u cBOWCTB Marepuasia. ITu ACHCTBUS
SBJISIIOTCSL  OOIIMMHU i1 OOJIBIIMHCTBA pacueTHhIX 3afad. [loMUMO CHIIOBBIX
BO3JICHCTBUM — COCPENOTOYEHHBIX, MOBEPXHOCTHBIX JHUOO OOBEMHBIX, BO3MOKHO
3a/laHUE KHUHEMATUYECKUX Harpy30K B BHUJE Y3JOBBIX IEPEMEIICHHI, a TaKxke
TeMmrepaTypHbIx mojiei. Ilpyu permeHun JMHEHHBIX 3a7ad  OOJBIITMHCTBO OMIUN
auanoroBoit manenu Solution Controls, kak mpaBHiIO, OCTalOTCS HEU3MEHHBIMH, C
HaCTPOMKaMU 110 YMOJTYAHHUIO.

Ucnons3zoBanue Iloctnporeccopa POSTI mociie BBINOTHEHUST aHAIW3a J1ae€T
JOCTYNl K TPOCMOTPY IMOJIYUYEHHBIX PE3YyJIbTaTOB U COXPAHEHUIO HMX B BHUJE
rpaguueckux U TEKCTOBbIX (haitmoB. Criemyer HMETh B BHUAY OCOOCHHOCTH
MpeICTaBICHHS MMOJIeH pacueTHBIX BeinnuuH 0e3 ycpennenus (Element Solution) u ¢
ycpennenrem (Nodal Solution) mo cocemnum y3nam, a TakyKe BIMSHUAC BKIOYCHHS U
oTKIIIOYeHUs pexxuma Power Graphics.
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Bomnpocs! Aj1s1 caMOKOHTPOJISA

I. KakoBa moOcCnenoBaTENbHOCT IOATOTOBKM PACYECTHOW MOJEIW IS
CTPYKTYpPHOT'O aHaym3a?

2. Kakue BO3MOXHBI BapuUaHThl HArpy>KE€HUS MOJEIU MPU CTPYKTYPHOM
aHanuse?

3. Kakum 006pa3oM UCKITIOUHUTH KECTKOE CMEIICHUE MOJIETH B XO/1€ PEIICHUSs?

4. Kak nony4yuts n3o00paxkenue aeopMUpOBaHHON KOHGUTYpallUK MOIEIN?

5. Kakume paspenst [locTmporieccopa coaepkaT cpeiacTBa JoCTyna K
pe3yibTaTaM aHajid3a B YMCIOBOM U rpadudeckoit popme?

6. Kakue XapakTepUCTUKU HAMNPSHKEHHOTO COCTOSIHUSI HEMOCPEICTBEHHO
JTOCTYITHBI JIJI1 IPOCMOTpA?

7. Kaxum oOpa3zom 0ToOpa3uTh HA MOHUTOPE U COXPAHUTH B BUJIE IPAUIECKOTO
(aiina noJss HanpsHKEHU B Moienn?

8. Kakum 00pa3oM MOXHO yIpaBiIsaTh MPU(TOM B JICTCH/IC PE3yIHTaTOB?

Tema 7. PemieHne HeJIMHEMHBIX 32124 CTATHYECKOro Ae(OpMHUPOBAHUS
KOHCTPYKI UM

Kniouesvie gonpocol memvl:

1. ITocTaHOBKa KOHTAKTHOM 3a/Ia4M.

2. Ucnonb3oBanne MeHemkepa KOHTAKTOB JIUIS CO3aHUs KOHTAaKTHOM IMapHhl.

3. HacTpoiika napaMeTpoB BBIUYKCIUTEIBHOIO MpolLecca.

4. TIpocMoTp M coXpaHeHHue pe3yibTaToB cpeacTBamu [loctmponeccopa POSTI.
5. Ucnonp30Banue MoJENEd MaTepralia C HEJIMHEUHBIMU CBOMCTBaMHU.

6. Beroop KO mist 3amau ¢ reomerpudeckoit u pu3nueckoil HETMHEHHOCTSIMH.

Llenesas ycmanoexa: JlaHHas TeMa OpPUEHTHPOBAHA HAa OCBOCHHUE METOJIMKHU
pelIeHus HeTMHEeWHBIX 3a7a4 CTATUYECKOro Je(OopMUPOBAHUS JIJIsl OLICHKU TPOYHOCTH
U JKECTKOCTM MEXAHUYECKHX CHUCTeM. IM3yueHne COOTBETCTBYIOIIUX CPEACTB
[Ipemnpoueccopa u [Toctaponeccopa, HapsAay € JATbHEHIIINM OCBOCHUEM CIIELIUAIBHOM
TEPMUHOJIOTHH, JOJKHBI CTaTh OCHOBOM JJIs1 OCMBICIIEHHOTO BBIITOJIHEHUS CTYICHTAMHU
3aJlaHnil Ta00PaATOPHOTO MPAKTUKYMA.

Pexomenoyemas numepamypa: [1, c. 267-275, 286287, 441-447, 506-507;
2, c. 114-116; 4, 92-99, 102-106]
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MeToanuyeckue yKa3aHus

B omimumne OoT JNMHEHWHBIX 3a4ad, IS HEJIMHEWHOTO CTPYKTYPHOIO aHaJIn3a
HEOOXOAUMBl Oo0Jiee JEeTalbHbIE HACTPONKM IapaMETpPOB pELIEHUS U TPeOyroTCs
ropa3fo OOJbIIME 3aTpaThl BBIYMCIUTENBHBIX pecypcoB. K uMcimy Takux 3anad
OTHOCHUTCSI KOHCTPYKTHBHO HEJTMHEHHAs 3aa4a O B3aUMOICUCTBHH J1e(hOPMUPYEMBIX
TEJl, KOIZJa 30Ha KOHTAaKTa 3apaHee HEW3BECTHA M IMOJJICKUT OIPEIACICHUIO B
pe3yibTaTe pelleHus. B mponecce MOmenMpoBaHUS KOHTAKTHOTO B3aMMOJIEHCTBHS
0co00€ BHUMAHHUE CIEAYeT YJAEIUTh CO3JaHUI0 U HACTpOMKE MapaMeTpoB
KOHMAKMHOU napwel, 9T0 y1o0Hee BCEro AenaTh B auanore ¢ nocrpoutenem Contact
Wizard. [Ipu 5TOM npUHSATHIE IO YMOTYAHUIO TAPAMETPI KOHMAKMHOU NOBEPXHOCTU
— JICeCmKOCmb U YY8CMBUMENbHOCHb — MOTYT HYKJAThCs B KOPPEKTHPOBKe. Bb1OOp
Pewamensa niis BBIYUCIEHUS UCKOMBIX BEJIMUYMH TAKXKE HE SIBIIAECTCS aBTOMAaTUYECKUM
U MpeaycMOTpeH B pydyHoM pexume. Hambonee sddexkTuBeH B JaHHOM ciiydae
UTEPAIMOHHBIN aITOPUTM Memo0a CONPANCEHHBIX 2PAOUEHMO8.

Cpenn  pe3ynapTaToB — aHaiuW3a, IIOMHMO IIAPAMETPOB  HANPSHKEHHO-
1e(OpMHUPOBAHHOIO COCTOSIHUSA W MEPEMEIIECHUN MOJIENU, WUHTEPEC MPEICTaBISIOT
KOHMAaKmHbull cmamyc U paclpeleeHue KOHTaKTHOro JnaBiieHns. Cieayer UMeTh B
BUJY, YTO JOCTYIl K 3TUM JAHHBIM BO3MO’KEH TOJBKO IOCJIE BBHIOOpa KOHTAaKTHBIX
DJIEMEHTOB.

MHoroo0pa3ue NOCTaHOBOK HEIMHEHWHBIX 3aJad OOYCJOBIEHO B MEPBYIO
ouepelb HaJIWYMEeM OOJBIIOr0 KOJMYECTBa MOJEJIel MaTepuajoB ¢ (QU3NYECKOU
HEJIMHEWHOCTBIO, IIPU 3TOM K KaTErOPUM HEIMHEHHBIX OTHOCITCSA BCE MOJEINH,
OTIIMYHbIE OT 3akoHa ['yka (HEMWHEWHas YNPyrocth, YIPYrOIUIACTHYHOCTH C
pa3IMYHBIMU 3aKOHAMU YIIPOYHEHUS, MTOJI3Y4YeCTh, BA3KOYNPYrocTh U T.1.). CBoicTBa
MaTepualoB, BKJIKOYAas HEJIUHEHHbIe, OOBIYHO 3aJal0TCi B BHUAE TaOIMI, C
BO3MOKHOCTBIO BBOJIa TEMIIEPATYPO3ABUCUMBIX JaHHBIX. ClleyeT UMETh B BU]y, UTO
MCIIOJIb30BaHNE HETMHEIHBIX HEYNPYTUX MOeliel TpeOyeT TakKe MpeIBapUTEILHOTO
BBOJIa YNPYIMX KOHCTAHT Marepuana, T.e. (aKTH4eCKOW KOMOMHALMM C JIMHEWHOUN
ynpyroit Mozenbto. [lToMuMo puznueckoit BO3MOXKHA reOMETpUUecKasi HEIMHEUHOCTD,
00yClIOBJIEHHAass HEOOXOAMMOCThIO yyeTa KOHEUHbIX Jedopmaluii, 4To mpucyuie, B
YaCTHOCTH, MOJIEJISIM TUIIEPYIIPYTOro MaTepuaia. 9To TpedyeT KOHTPOJIS 3a BBIOOpOM
TOJIBKO TeX TUIIOB KO, KOTOphIe MOAIEPKUBAIOT UCIIOJIB3YEMYIO MOJIENIb MaTEpHAIa.
Pemienne 3amad  CTPpYKTypHOTO aHajin3a INPU  HAJUYUMUM  KOHCTPYKTHUBHOM
(OTHOCTOPOHHUH KOHTAKT JAe(opMUpyeMbIX Tel), PU3NIeCKOl MO0 TeOMETPUIECKOMN
HEJIMHEWHOCTH (@ TaKKe MX BCEBO3MOKHBIX KOMOMHAIIHIT) OCYILIECTBIISIETCS] HA OCHOBE
WUTEPALMOHHBIX AJITOPUTMOB C ITOCIEA0BATEIbHBIMHA 1IAraMU 110 ITApaMETPYy, IIPU ITOM
napaMeTpoM SIBJISIETCS Harpy3Ka JIn6o BpeMsi, B 3aBUCUMOCTH OT CYIIECTBA 3a/1a4H.
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Bonpocs! Aj1s1 caMOKOHTPOJIA

1. Kakue BUIBI HETMHEWHOCTH MOTYT OBITH YUTEHBI B 3aJau€ CTPYKTYPHOTO
aHanu3za’?

2. Kakue cpeacTBa UMEIOTCS Ul CO3[JaHUSI KOHTAKTHOW IMaphl B IMAJIOTOBOM
pexume?

3. Kak Ha3pIBatoTCs 371eMEHTHI KOHTAKTHON TapbI?

4. JIns Kakoro u3 D3JIEMEHTOB KOHTAaKTHOM mapbl BO3MOXKHAa HaCTpoOiika
napameTpoB?

5. Kakum 00pa3zom 0TOOpa3suTh Ha MOHUTOPE U COXPAHUTD B BUJE I'paUUECKUX
daiinoB pacnpeneneHuss KOHTAKTHOTO CTaTyca U KOHTAKTHOTO JAaBJICHUS?

6. Kakne Mmonenu matepuanos goctynssl B [IK Ansys?

Tema 8. Pemienue 3a1a4 TepMU4€CKOr0 aHAJIN3A

Knroueswie gonpocvr memol:

1. Tepmuueckue K3, nepexmouenue tunos KO.

2. [TocTanoBKa 3a/1a4u CTAIlMOHAPHOMN TEIIONPOBOIHOCTH.

3. Ompezenenne TemIoPpu3nIEeCKUX CBOMCTB MaTepUAIOB.

4. 3ajanue ycnoBuil TEII000MeHa (TEPMUYECKUX HArPYy30K), YUET CUMMETPUHN
Y HUKIMYECKONH CUMMETPHH.

5. AnHanu3 TmMepexoJHOro peXuUMa. 3ajJaHrue HavalbHBIX YCIOBUUA W
TEMIIEPATYPHBIX KPUBBIX.

6. HacTpoiika nmapamMeTpoB BBIYHCIUTEIBHOTO TIpoliecca. YIpaBJIeHUE 1IaraMmu
no Harpy3ke (loadstep).

7. IIpocMOTp U COXpaHEHUE PE3yIbTATOB TEPMUUECKOTO aHaIM3a. Y IpaBiIcHUE
OTOOpaKEHUEM PE3YIIbTATOB.

8. Hcnonb3oBaHue B CTPYKTYpHOM aHallM3€ PE3yJbTaTOB TEPMHUUYECKOTO
aHanu3a.

[lenesasn ycmanoexa: VI3ydeHre TaHHOW TEMbI JOJDKHO IPUBECTU K YCBOCHUIO
CBEJACHUM O BO3MOXHOCTSIX MOJEJIMPOBAHMS CTAallMOHAPDHOM M HECTAlMOHAPHOU
TertonpoBoAHoCcTH (mporeccoB TemnoodMena) cpeactBamu 1K Ansys. CtyaeHtam
HaJIJICKUT OCMBICIIUTh B3aUMOCBSI3b U TIOPSIOK 0OMEHa JaHHBIMHU 3a]1a4 CTPYKTYPHOTO
A TEPMUUYECKOrO aHanu3a. JlanbHeuilnee OCBOCHUE CHENHAJIbHOM TEPMHUHOJIOTUUA W
nopsizika ucnonb3oBanus MeHro [Ipenponeccopa u [loctoponeccopa opueHTUPOBAHBI
Ha BBITIOJIHEHUE 33/IaHUH JTAOOPATOPHOTO MTPAKTUKYMA.

Pexomenoyemas rumepamypa: [1, c. 246-249, 307-308]

19



MeToanuyeckue yKa3aHus

Tepmudeckuit aHaIu3 HEOOXOUM JIJIsi OTIPEJEICHHUS] TEMIIEPATYPHBIX MMOJEH B
AJIEMEHTaX KOHCTPYKIUHU JUIsl TOCIEAYIOIIETO yUeTa TeMIepaTypHbIX AedopMaiuii B
3aa4ax MEXaHUKU. J{J1s1 BEIMOTHEHHUS] TEPMUYECKOTO aHAIN3a TpeOyeTcs: MOHUMaHKe
CyllleCTBa M MaTeMaTU4yecKod (POopMYyJIHMPOBKH 3ajad TEIUIONPOBOAHOCTH. Cremayer
00paTUTh BHUMaHUE HA OCOOCHHOCTH YPaBHEHU CTAIlMOHAPHON U HECTAlMOHAPHOMN
TEIUIONPOBOAHOCTH, B TOM YHUCJIE MPHU HAJIMYUHU BHYTPEHHUX UCTOYHUKOB, a TAKKE Ha
CMBICT W Pa3MEpPHOCTh COOTBETCTBYIOUIMX (u3nueckux BenuyuH. [loaroroBka
pacuetHoii Mozenmu B Ilpemnporueccope TpeOyeT BbeIOOpa Tepmuueckux K3 wu
WCIIOJB30BaHUsl TEPMHUUYECKOM MOJENM Marepuaja ¢ 3aJaHUEM COOTBETCTBYIOIINX
MaTepHualbHBIX CBOWCTB. 3a/laHUE KPAEBbIX YCIOBUHU TaKke 00JaJaeT Onpe1eIeHHOM
cnenupuKoi, BKItouas Bo3MoxkHbie BapuaHThl (ycious I, I, 111 unu IV poxa). BaxHo
MMETh B BHUIY, YTO OTCYTCTBHE KpACBBIX YCIOBHM O3HAYaeT MO YMOJIYAHUIO
TETUIOU3OJISIIMI0 COOTBETCTBYIOIICH TTOBEPXHOCTH JHOO IHHUU (B JABYMEPHOM
ciyyae). JlJig nepexoaHoro aHaiau3a JOMOJHUTENbHO TpeOyeTcs 3aJaHue HadaJbHbIX
YCIIOBUM.

Pe3ynbTaThl TEpMUYECKOTO aHAIU3a MOTYT OBITh HEITOCPEICTBEHHO 3arpy KEeHbI
B KauyeCTBE TEPMUYECKOW HArpy3Kd Ui MOCIEIYIOIIEr0  MCCIEAOBAHUS
TepMoynpyroro nepopmupoBaHus ~KOHCTpyKuMH. Ilpm 3TOoM  00s3aTENbHO
nepeximoyenne KD ¢ TepMuyeckmxX Ha CTPYKTYypHbIE, a TakXke 3aJaHue
K03 (UIIMEHTOB TEPMUUYECKOTO PACIIUPEHUS HapsiAy C yIPYTUMHU XapaKTepUCTUKAMU
CTPYKTYPHOU MOJIENIN MaTepurala.

Bomnpocs! Aj1s1 CaMOKOHTPOJIS

1. YUto siBNIsieTCS MPpEeIMETOM TEPMUYECKOTO aHAIHU3a?

2. Kakue cymecTByIOT pa3HOBUIHOCTH TEPMUYECKOTO aHaIN3a?

3. Kakue crenenu cBoOOIbI UMEIOTCS B y371aX TepMudeckux KO?

4. Kakue cBOICTBa Marepuasga HE0OXOAUMBI JJIsl BBITIOJIHEHUS TEPMUUYECKOTO
aHanuza?

5. Kakue BapuaHTBhl KpaeBbIX yCIIOBHH BO3MOXKHBI B 3aJadax TEPMHUYECKOTO
aHanusa?

6. Kakue TpeOytoTcs Mepbl, YTOOBI UCIOJIB30BaTh PE3YIbTaThl TEPMUUYECKOTO
aHaJIM3a TIPY BBIMOJIHEHUU CTPYKTYPHOTO aHAIM3a KOHCTPYKIIUH?

Tema 9. [IocTaHoOBKA U pelieHHe JUHAMUYECKHX 32124

Kniouegvie gonpocvr memol:
1. MopanbHbIil aHANU3, yIIpaBieHUE MapaMEeTPAMH PACUETHOM CXEMBI.

2. CYH_IHOCTI) H IIOCJICJOBATCIIbHOCTD BBIIIOJHCHUA 'APMOHHNYCCKOI'0 aHajln3a.
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3. IlpocmoTp, aHuMamus ¥ COXpaHEHHWE pe3yJbTAaTOB  CPEIACTBAMHU
[ToctnponieccopoB POST1 u POST26.

4. TIlapameTrpuyeckoe MOJEIUPOBAHME M AHAIU3 C HCIOJIb30BAHHEM
BCTPOEHHOTO si3bika APDL.

Llenesas ycmanoska: Pe3ynbTaTOM H3Yy4YeHHs] NAHHOM TEMBbI JIOJDKHO CTaTh
MOHUMAHWE OCHOBHBIX WACH W JIOTUKM YHCIEHHOTO aHajiu3a CBOOOTHBIX W
BBIHY’KJICHHBIX KOJICOAHUN MEXaHWYECKUX CHUCTEM. Y CBOCHMIO IMOJIEKAT ONEpaIiu
MOJTOTOBKM PACYETHOM CXEMbl U YNPABICHUS MapaMETPaMH BBIYUCIUTEIHHOTO
npouecca. 3HakoMcTBO ¢ ¢yHkuusamu I[loctnponeccopa POST26 umeer 1enbio
paciiMpeHre apceHala BO3MOXHOCTEH OTOOpakeHUsT W 00pabOTKU pe3ysIbTaToB
aHanmuza. CrTyaeHTaM CcleqyeT TONy4YWuTh TPEACTABICHHE O  TEXHOJIOTUU
B3aumozeiicteus ¢ [IK Ansys nocpenctBom komann si3bika APDL.

Pexomenoyemas numepamypa: [4, c. 57—65, 69—73, 76-86]

MeTozmqecmle YKa3daHnus

Oco0eHHOCTh aHaJIM3a KOHCTPYKIIUNA B YCIOBUSIX JUHAMUYECKUX BO3JICHCTBHIMA
COCTOMT B YUETE CHJI UHEPLIUU HAPSy C IPUIIOKEHHBIMHU Harpy3kamu. B cBsizu ¢ 3TuM
MMOMUMO YIIPYTHX CBOMCTB MaTepHaia J0KHA ObITh 00s13aTE€NIbHO 3a7aHa IJIOTHOCTD.
[IpocTeiimuM BapuaHTOM SIBJIISIETCS MOJAJBHBIM aHAIU3, CYTb KOTOPOro —
onpeseneHrue COOCTBEHHBIX 4acTOT U (PopM KoieOaHMil MEXaHWYECKOW CHUCTEMBI.
[ToMuMO caMOCTOSITENTLHOTO 3HAYEHUS, ATa WH(MOpPMAIUS MOXKET ObITh HEOOXO0IMMa
U1 JPYTMX BHJIOB JMHAMUYECKOrO aHaiu3a. B 3THX ciy4asx NEepBbIM IIarom
WCCJICIOBAHUS JOJKEH SIBJISTHCS MOJAbHBIN aHAIN3. MOabHBIN aHAJIN3 BO3MOKEH
JUISl JIMHEMHOW MEXaHWYECKOW CHUCTEMbI, CBOOOJHOW OT BHEUIHEW Harpy3ku Ju0o
MpEeABAPUTENILHO HArpyKeHHOU. [Ipu 3TOM yueT npeaBapuTebHOM Harpy3Ku TpeOyeT
MEPBOHAYAJILHOTO BBITIOJHEHUSI CTAaTUYECKOTO aHajiM3a C BKIIOYEHHBIM OJOKOM
Calculate prestress effects, a ma srane MoganeHOTO aHanM3a — BeIOOpa ommuu Incl
prestress effects. I'paduyeckoe oroOpakeHHE M aHUMAIUMS B YHHBEPCAJIHLHOM
IToctnponieccope POST1 mostydeHHBIX COOCTBEHHBIX (POPM IO3BOJISIET HATJISTHO
MPEICTaBUTh XapaKTep CBOOOIHBIX KOJEOAHUI KOHCTPYKIIMU HAa COOTBETCTBYIOIIUX
yacToTax. B yacTHOCTH, JJisI aHUMAalUM CJIEIYET UCIOIb30BaTh COOTBETCTBYIOIIUI
paznen mento Plot Ctrls. ITpu monbITkax MHTEpIPETAIMN YHCIOBBIX 3HAYCHUN BasKHO
MIOMHUTB, YTO COOCTBEHHBIE (POPMBI KOJIEOAaHUI MPEICTABISAIOT COO0M pacipe1eeHUs
OMHOCUMENbHBIX AMNIUMYO.

['apMOHHMUYECKHIT aHAIM3  3aKJIOYACTCd B YHCIEHHOM  HCCJIEIOBAHUU
YCTAaHOBUBIIUXCS BBIHYXKJECHHBIX KOJCOAHWMI JIMHEWHOW CUCTEMBI IO JEUCTBHEM
BHEIIHUX TEPUOJMYECKUX HArpy30K, TIOJYUHEHHBIX TapMOHUYECKOMY 3aKOHY
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n3MeHeHus: Bo BpeMmeHrn. Cpear BO3MOXKHBIX METOJOB pEIIEHUs 3a7adu Hanbosee
YHUBEPCATBHBIM siByIsieTCs mostHbIi MeTo (Full), BBIOOp KOTOPOTO AOCTYIIEH B MEHIO
Analysis Option. Cnemxyer WMeTh B BHAY, YTO JUIsi TapMOHHYECKOTO aHAJIA3a
HEOOXOJUMO 3aJlaHUE OUANA3Z0HA B030YHCOAIOWUX UYACMOM W O0eMNOUPOBAHUSL.
Pe3ymnbTathl penienns rapMOHUYESCKOM 3a]]a91 MOTYT OBITh HATJISTHO TIPEICTABJICHEI B
BHJIC aMIUTUTYJHO-YACTOTHBIX XapPaKTEPUCTHK C TOMOIIBIO CHEIUATHN3NPOBAHHOTO
noctraporieccopa POST26, a taxke B Buae (opM BBIHYKIACHHBIX KOJCOAHWH IS
BBIOpaHHOMN YacTOTHI — cpeacTBaMu moctiporeccopa POSTI.

OcBoenne komaHgHoro s3eika APDL omupaercs Ha wusydenue l0g-odaiina,
(GbopMHUpPYIOIIErocss B XOJIe CECCUM C MpUMEHEHHEeM MeHro. HeobOxomammo oOpaTHTh
BHUMAaHNE HA CHHTAKCUC KOMAaHJ M BO3MOXHOCTh HCIIOJIh30BAaHUS TIEPEMEHHBIX
rapaMeTpPOB BMECTO YMCIIOBBIX KOHCTAHT, YTO SIBJISIETCS OCHOBOH MapaMeTPHIECKOTO
MOJICIIUPOBAHUS U aHAJIH3A.

Bonpocs! Aj1s1 cCaMOKOHTPOJIS

1. B yem npHHIMIHAIBHOE OTIMYKE TMHAMHYECKOTO aHAIN3a OT CTATUYECKOr0?

2. Yto sBIsIETCS MPEAMETOM MOJAIBHOTO aHan3a?

3. Kakue nmanHbie 0 marepuane HEOOXOAUMBI JUIsl BBIMOJHEHUS MOAAIBHOTO
aHanu3a?

4. Kakue HaCTpOMKHU pacueTHON MOJICIIH MPEIIECTBYIOT MOJTAJIbHOMY aHAIU3y?

5. B uem 3akmtouaeTcs rapMOHUYECKUN aHATN3?

6. Kakue naHHble O BHEINIHEH Harpys3ke TpeOyroTcs JUisi TapMOHUYECKOTO
aHanuza?

/. Kakumu cpeiacTtBaMu MOXKET OBITh MOCTPOEHA aMIUIMTYIHO-YaCTOTHAas
XapaKTepUCTHKa?

8. Kakum o6pazoM MoryT BBOAUTHCS KoMaH 16l APDL?

Tema 10. OcHoBbI padoTsl Ha mi1aTtdopme Ansys Workbench

Knroueswie gonpocvr memol:

1. Unrepdeiic cpeapt Workbench, nasurarus B cucteme.

2. TlocnemoBarenbHOCTh pa3pabOTKM TmpoekTta Ha Tuiargopme ANSys
Workbench.

3. IMDnopT 1 3KCNOPT reOMETPUIYECKUX MOJEIIEH.

4. TlocTtpoeHue TeoMeTpUYECKON Mojnenu B TpaduueckoM Mmomayie Design
Modeler.
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Llenesas ycmanoska: VI3ydeHne NaHHOW TEMbl OPHEHTHUPOBAHO HA OCBOCHHE
npuemMoB pabotsl ¢ [TK Ansys mox ynpasnenuem Hajactpoiiku Workbench. Vcpoenuro
MOJIeKAT BBHIOOP WHCTPYMEHTOB, IMOCIEIOBATEIBHOCTh Pa3pabOTKH MPOEKTa H
HaBuranusi BHyTpu cpensl Workbench. CryneHTaM HEOOXOIMMO OCMBICIIHTH
0COOCHHOCTH MOATOTOBKH T€OMETPUIECKON MOICIIH.

Pexomenoyemas numepamypa: [5, c¢. 4-13]

MeToanyeckue yKazaHus

[natdpopma Ansys Workbench mo3Bojsier MHTETrpUpOBaTH  JIaHHbBIE
WH)XCHEPHOTO MOJICIMPOBAHUSI B OJHOM pacyeTHOM Tmpoekre. Heobxonumeim
ycaoBueM BzauMozeictBus ¢ [IK Ansys mocpeactsom Workbench siBisiercst ocBoenue
uHTepdeiica cpenpl. B 370l cBsA3u cienyeT oOpaTUTh BHUMAHUE Ha YCTPOMCTBO
craproBoro okna Workbench u ¢pynkimm ero oraenbHbIx aemMeHToB. He MeHee BaxkHO
OCMBICJIUTH TOCIIEAOBATEILHOCTh JCHCTBHM, MEPBOE M3 KOTOPBIX — HMHHUIIUAPOBATH
HEOOXOJMMBIN THIT pacueTa MyTeM ero BeiOOpa u3 crmcka AnalysisSystems B okHe
uHcTpyMeHTOB T100lbOX w mepenoca B pabouee okHo Project Schematic.
ChopmupoBanHbli B HUTOre OJIOK MHKEHEPHOTO aHalW3a B JalbHEHIIEM
KOHTPOJIUPYET BCE HEOOXOIMMBbIE ONEpalluy MMOATOTOBKH PaCU€THOM MOJIEH, pacueTa
U TIOCTIPOIIECCOPHON 00pabOTKH. DTH OMeparui CKOMIIOHOBAHBI B BU/I€ OTIEIBHBIX
MaKeTOB, KOTOPBIE MOAJIEKAT MOCIET0BATEIFHOMY BHITIONHEHHIO. B yacTHOCTH, TakeT
Geometry ympaBiseT TEOMETPUYECKON  MOJENbl0, KOTOpas MOXET OBbITh
umroptupoBana u3 BHemrHed CAD-cucteMbl U B JanbHEWIIEM H3MEHEHa, JIM0o
MIOCTPOCHA 3aHOBO IyTEM CO3/aHUsl 3CKHM30B, TeHepauuu o0beMoB M T.n. Bce
MOCTPOCHHMSI BHIITOJIHAIOTCS BHYTpHU Tpaduueckoro moayis Design Modeler, nmpu atom
uepapxusi MoJieNi oToOpakaercs B aepeBe nmoctpoenus 1reeQutline. Cinemyer umeTh
B BUYy JABa pexkuma paboTel moayis — Scetching u Modeling, oOpatus ocoboe
BHUMaHHE Ha COJCP)KMMOE maHenu BbIOOpa Select, oOecmeumBaromieii qocTym K
TpeOyeMbIM (parMeHTaM Mojend. BakHO Takke NHOMHHUTb O HEO0OXOJAMMOCTHU
ucrnoNib30BaHus KHONKK Generate mpu 3aBepiiieHUH JTFOOBIX TOCTPOSHUH.

Bonpocsl 1j1s1 CAMOKOHTPOJIs

1. Kak yctpoeno craproBoe okao Ansys Workbench?
2. KakoBa mocineoBaTensHOCTh IeicTBrid ipu padore B Ansys Workbench?
3.Kakum 06pa3oM BO3MOXKHO BKIIFOUCHHE T€OMETPUUECKON MOJICIIA B MIPOEKT?

4. Kakne nercTBus HEOOXOOMMBI IS CO34aHUsI o0OBeEMa B MonayJie Design
Modeler?
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5. Kakue hopmooOpa3yrorue oneparui MOTYT ObITh IPUMEHEHBI JIJIs1 CO3/IaHus
o0bema?

6. Kakum TpeOOBaHHSM JODKEH YJIOBJICTBOPATH ICKU3 IS BO3MOXKHOCTH
nocTpoeHus oorema?

Tema 11. Pemenue 3ana4y ananusa Ha miargpopme ANSYS Workbench

Knrouesvie éonpocol memol:

1. I'enepanyst KOHEUHO-3JIEMEHTHON MOJIEIIN.

2. 3aJlaHu€e HArpy30K U KPaeBbIX YCIOBHUM B MOAYJIE CUMYJISILIUU.
3. Hactpolika mapaMeTpoB BBIYMCIUTEIBHOIO MPOLEcca.

4. YnpasiieHue oToOpakeHHEM PE3yJIbTaTOB.

Llenesas ycmanoska: Pe3ynbTaTOM H3y4€HHMsS JAHHOW TEMBbI JOJIKHO CTaTh
OCMBICJIEHUE  OCOOEHHOCTEH  HACTPOMKH  CTPYKTYpPHOrO,  MOJAIBbHOTO  H
TMIPOJUHAMUYECKOIO aHajIM3a, a TaKXKe IOCTIPOLECCUHIA PE3yNbTaTOB B CPEIE

Workbench.
Pexomenoyemas rumepamypa: [5, c. 14-56, 74-89]

MeTozmqecmle YKa3aHus

HemocpencTBeHHOE BBITIOJHEHUE PACYETOB BO3MOXKHO TOJBKO TOCIE TMOJHOMN
HACTPOWKH B COOTBETCTBYIOIIEM OJIOKE HWHXKEHEPHOTO aHajin3a BCEX IMaKeTOB,
npemectByromux Solution. B gactHoctn, maker Engineering Data usnauanbHO
COICPKUT CBOWCTBA MaTepHayia TI0 YMOJYaHWI0 ¥ MOXKET HYXIAaThCsl B
pPEIaKTUPOBAHUH JIAHHBIX, BKIIFOYAsi BEIOOp Moienu MaTepuana. [Ipu BBoje YNCIOBBIX
3HAUYCHUN CIIEJyeT KOHTPOJIUPOBATH CAMHUIIBI MU3MEPEHUS, ISl TPEIBapUTEIHLHOTO
BbIOOpa KOTOPBIX moctymHo MeHro Units.['enepamus KO cerku B makere Model
BO3MOYKHA KaK ¢ YCTAaHOBKAaMH 110 YMOJTYaHHUIO, TaK U C 3a/1aBa€MbIMH ITOJIH30BaTEIIEM,
IIPH 3TOM apCeHaI HACTPOEK BeChbMa OOIMpeH. BaKHBIM aclIeKTOM SIBIIICTCS 3aIaHHC
BHECIIIHUX BO3JICHCTBUI M OTPaHUYCHHHA HEMOCPEICTBEHHO B MOIYJIE CHUMYJISIUH, B
TOM YHCIIe THIT Harpy3kud — Ha maHeau Environment. Ilpaktudecku Bce Harpysku
uMeroT mapamerp Geometry, ykaspiBaroumuii Ha OOBEKT MPUIIOKECHUS, CHETAHHBIN
BbIOOp moATBepkIacTcs kHonkoi Apply. 3HadeHus Harpy30K MOTYT OBITh 3aJaHbI B
BHJI€ KOHCTAHTHI, Tabmuibl uian GyHkiuu. HeoOxoaumo Takke oOpaTuTh BHUMaHUE
Ha HACTPOMKY MapaMeTPOB BBIUMCIIUTEIBHOTO Mpolecca B myHkTe Analysis Settings.
JIJist MOTambHOTO aHaAIN3a CPEu TAaKUX MapaMeTPOB — YHCIIO UCKOMBIX COOCTBEHHBIX
4acTOT W JAWArna30oH 4acToT JJIs TOUCKA.
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Crnenyer UMETh B BHAY, UYTO OBICTPBIM JOCTYN K HACTPOWKAM BCEX IMaKETOB
BO3MOXKeH uepe3 JlepeBo mpoekra B okHe Outline, mocite Bei3oBa makera Model. Ipu
3TOM Ha JIO00OM M3 3TaloOB TMOATOTOBKU IMPOEKTAa HEOOXOIMMO KOHTPOJIHPOBATH
CHMBOJIBI CTATyCa B pa3jienax jaepeBa mpoekrta. I1oe3HbIM pecypcoM sBisieTcst Mactep
pacyeToB (MHTCPAKTHBHBIM ITOMOIIHHUK), BBI30B KOTOPOTO OCYIIECTBIISIETCS U3
riaBHOTrOo MeHro: Home\Tools\Wizard.

3amycKy 3amayd Ha HCIOJHCHHE B MeHIO Solution mpeniiecTByeT ykasaHue
BHUJIOB BBIBOJUMBIX auarpaMm. ITociie 3aBepiieH st pacueTa HaCTpOiKa moaApoOHOCTEH
0TOOpaKEHHSI PE3yJILTATOB BBIMOJIHIETCS B MeHIO Result. Busyanusanus mojydeHHbIX
JTaHHBIX, B YaCTHOCTH, ()OPM KOJICOAHMIA MMOCIE MOJAIBHOTO aHaIKM3a, BOSMOXKHA C
UCIIOJIh30BAHUEM MTAHEIN HHCTPYMEHTOB aHMMAIIUH.

Bonpocsl 1j1s1 CaMOKOHTPOJIS

1. Kakne mepornpusaTHs BKIIOYAECT MOArOTOBKA MOJENHM K AHAIM3Y B CPEAC
Workbench?

2. Kakum 00pa3oM U ¢ KaKUMHU HAaCTPOHMKaMH BO3MOYKHO CO3/IaHHUE KOHEYHO-
AIIEMEHTHOU MOJENH?

3. B KakOM 13 ITaKeTOB BBINOJHAETCS 3alaHUE HArpy30K U KPaeBbIX yCIOBHIA?

4. Kakue npeaycMOTpeHbl BApUaHThI 3aJaHNs BHEIIHUX HArpy30K?

5. Kakue cymiecTByroT cpeicTBa jisl BU3YaJbHOTO OTOOpaKEHUsI PE3yJIbTATOB
aHanu3za’?

Tema 12. Pemenne 3anauy rugpoguaiamMuxku B IIK Ansys

Knroueswie gonpocvr membi:

1. OOGmrast mocTaHOBKA 33/1a4M TUIPOIMHAMUKH.

2. IlocTpoenue pacyeTHOM 00J1aCTH.

3. Beibop KD aist ruipoaiHaMU4eCcKoro aHajausza.

4. JIuckpeTruzanus pacuyeTHON 00J1acTH.

5. 3agaHue MaTepUaIbHBIX CBOMCTB, KPAeBbIX U HAYAIbHBIX YCIOBUH.

6. Hactpolika napaMeTpoB BBIYUCIUTEIBLHOTO MPOIECCa.

7. IIpocMOTp, aHMMALMSI U COXPAHEHHE PE3YJbTATOB THUJIPOAMHAMUYECKOTO
aHanu3a.

Llenesas ycmanoska: Pe3ynbTaTOM W3y4Y€HUs [TaHHOW TEMbI JOJKHO CTaTh
MMOHMMAHUE OCHOBHBIX UJIEH U JOTUKHU YUCIEHHOIO PEIICHUS 3a7a4 THAPOAUHAMHUKHU.
YcBoeHMIO TOAJIEKAT OMNEpAIMU TMOJTOTOBKH PAcCYeTHOM CXEMbl M YIPaBICHUS
rnapaMeTpaM  BBIYMCIHUTENBHOTO Tiporiecca. CTyaeHTaMm  clienyeT  YSCHUTH
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OCOOCHHOCTH OTOOpakeHHs U O00pabOTKH pe3yNbTaTOB T'HIPOJUHAMHYECKOTO
aHanm3a.
Pexomenoyemas numepamypa: [4, c. 139-153, 203-219]

MeToanyeckue yKazaHus

[lpy w3ydeHWH [daHHOM TEMBI HEOOXOAMMO JOOUTHCS  OCMBICICHUS
OCOOCHHOCTEM MaTeMaTHYeCKOM TIIOCTAaHOBKM 3a/1ad TUAPOJWHAMUKH, a TaKKe
noctynHeix  tHnoB  KD.  I'mapoamHaMuyeckWii  aHaiau3 — BBINOJHAETCA  C
ucnoab3oBanueM cucreMsl Ansys CFX. Crenyer oOpaTUTh BHUMaHKE Ha BBIOOp THIIA
peraeMon 3a1auu (T10CcKasi, OCECUMMETPHUYHAS U T.JI.) U COOTBETCTBYIOLIEH CUCTEMBbI
KOOpPJIMHAT. DTOT BEIOOP HEOOXOIMMO UMETH B BUly IIPH MOCIEAYIOIIEM ITOCTPOCHUH
pacueTHoi obsacT TeueHus. LlenecoobpazHo HepaBHOMEPHOE pa30MeHNe pacueTHOM
obnactu Ha KO, ¢ Oonee pa3pexeHHON CETKOM B 00JaCTH HEBO3MYILIEHHOTO MOTOKA.
[IpuHuMnManbHOE 3HAYEHHE MMEET BBIOOP MapaMeTpOB MOJIEIM TEUEHUS, BKIIIOYAS
pEeXUM TeUeHHs (JITaMUHAPHBIN MO0 TypOyJieHTHBIN). [ToaroToBka pacyeTHOM cXeMbI
BKJIFOYAET TAKXKE YNPaABIECHUE MapaMeTpaMH BbIYUCIUTEIBHOTO MPOLECCa U BEIBOAOM
pe3yJIbTaToB, 3a/laHue (U3NYECKUX CBONCTB TEKydeW Cpelpl U 3a/laHue KpaeBbIX
YCIOBHM, B TOM WYHCIIE YCIOBUH cuUMMeTpuu. U1 MpocMOTpa M COXPAHECHMS
pe3yiabTaTOB 10 OKOHYAaHMM BbIUMCIEeHUWH HeoOxoaumo B Iloctmpoueccope
MEpBOHAYAJILHO BHIOPATh CUMTHIBAHWE MOcCieAHero mara pemieHus. Ilocne aToro
JOCTYNHBI OTOOpaXEHHE BEKTOPHOI'O M CKAISPHOTO MOJEH CKOpPOCTEH, CKaIsPHBIX
MOJICH JTaBJIEHUM, IUIOTHOCTEM M TEMIIEpATyp, a TaKkKe€ IMOCTPOCHUE JIMHUM TOKA,
IIPOXOJSIIIMX Yepe3 3aJaHHble TOUYKM. AHMMalMs pesynbTatoB B IlocTmpoueccope
OCYIIECTBIIICTCS BBHIOOPOM HeoOxomuMbix onepanuii B Menro Plot Ctrls. B
[TocTnpoueccope BO3MOKHO Takke MOCTPOCHUE rpa)uKOB UCCIEAYEMbIX BEJIMYUH 110
NpeABAPUTEIIFHO Ha3HAUEHHOMY MapuIpyTy mocpencTBoM komanael Path Operations
C COOTBETCTBYIOIIUMH ITOJKOMAaHIaMHU.

Bomnpocs! Aj1s1 CAaMOKOHTPOJIS

1. Kakue BenmnYuHbI OAJIEKAT ONMPEACIICHUIO B 33]1a4€ THAPOJUHAMUKN?

2. Kak onpenensitoTcsi rpaHUIlbl pacdeTHON 001acTr?

3. Kakue tunsl KD ncnonb3yroTes B THAPOAMHAMUYECKOM aHan3e?

4. Kakue noAroToBUTENIbHBIC ONIepaIluy MPEAIICCTBYIOT THIPOIUHAMUYECKOMY
aHanuzy?

5. Kak dhopMynupyroTcst yCIoBUSI CHMMETPHUH B 3a71a4€ TUIPOTUHAMUKH ?

6. Kakum  obOpazom  oOecneuumBaeTrcs  JOCTyH K  pe3yjibTaraMm
TUJIPOAMHAMUYECKOTO aHaIn3a?
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JlabopaTOpHBIII  MPAKTHUKyM  BBINOJHSAETCA C  LENbI0  IPHOOPETEHUS
npakThudecknx HaBbIKOB B3amMmojaeictBusi ¢ [IK ANSYS u ocBoeHHs OCHOBHBIX
IPUEMOB NIOATOTOBKHU W BBINOJHEHUS aHanu3a. g nqucuurniuueel « KomnbsrorepHble
TE€XHOJOTMM B MAalIMHOCTPOECHUN» JIaOOpaTOpHbIE pPabOThl SBIAIOTCS OCHOBHBIM
BUJIOM y4eOHOU gesTenbHOCTH. [lepen mabopaTOpHBIMU 3aHATHUSMU CIETYET
O3HAaKOMHTHCSI C COJIEP>)KAHUEM OUYepeHON paboThl, a B XOJ€ BBINOJHEHHS CTPOTO
cienoBaTh MHCTpYKIMK pasmenieHHod B DMOC. Otuersl 0 nabopatopHbIX padoTax
oQOpMIIAIOTCSI B COOTBETCTBUM C TpeOOBAaHUSAMHM CTAaHAAPTOB JUISI TEKCTOBBIX
JOKYMEHTOB. 3allliTa TOTOBBIX OTYETOB MOXET IPOUCXOAUTHh Ha JaOOPATOPHBIX
3aHATUSX WA BO BpeMsl KOHCyJbTauWid. B mpolecce OCBOEHHs JHUCHUILIAHBI
CTYJIEHTOM COCTaBJIAE€TCS MOPTHOJINO, KOTOpoe (POpMUPYETCS K OKOHUAHUIO Kypca
oOyuenus. B noptdonuo Gpukcupyrorcs pe3yiabTaTbl 00yueHUs, B TOM YHCIIE CKaHBI
TUTYJIBHBIX JINCTOB 3aIIMILEHHBIX OTYETOB O JJAOOPATOPHBIX paboTax.

OZIHO M3 OCHOBHBIX YCJIOBHM MOJy4EHUS ITPOYHBIX 3HAHUM U HABBIKOB, a TAKKE
YCHENIHOW aTTeCTalliy MO AUCLUILUIMHE — CHCTEMAaTUYEeCKas U IJIaHOMepHasi paboTa B
TeyeHue Bcero cemectpa. OCOOEHHO 3TO OTHOCHUTCS K Ja0OPATOPHBIM 3aHATHUSM, I€
HEO00X0UMO JTOOMBATHCA OCMBICIEHHOCTH JAEMCTBUI U MOCTOSHHO KOHTPOJIMPOBATH
CBOCBPEMEHHOCTbh  3aBEpIICHHUS BCEX JTAaloB  pabOThl, MPETyCMOTPEHHBIX
MHCTPYKLHEM.

3 Meroauyeckue yKa3aHHs 10 CAMOCTOSITeJIbHON padoTe CTyIeHTOB

CamocTtosiTenbHass paboTa CTYACHTOB BKJIIOYAET OCBOEHHE JIEKIIMOHHOTO
Marepuajlia W TOATOTOBKY K JIa0OpaTOPHBIM 3aHATHSAM. BaXHBIMH acreKTaMu
SIBJISIFOTCSL TIOITOTOBKA OTYETOB O JAa0OpaTOPHBIX pabOTax M MOATOTOBKA K 3allUTe
oTyeToB. [IpaBrUiibHAST OpraHU3anus 3TOW AEATEIBHOCTH MPEANOIAraeT TIIATEIbHYIO
MpopabOTKy MaTepHaloB MPOIICAIINX Ja0OPATOPHBIX 3aHATHUM, MPU ITOM CIIEAYyeT
JOOMBATHCS TIOJTHOTO OCMBICJICHUSI JIOTUKU BBITIOJIHEHHBIX OMEpaluii U MOHUMAaHUS
BBIOOpA HMCIOJIB3YEMBIX CPEACTB, a TaKKE YMEHHS OTBETUTh Ha BCE KOHTPOJIHHBIC
BOIIPOCHL.

BaxHOoii W OTBETCTBEHHON COCTaBISAIONMICH CaMOCTOSTEIBLHONW PadOTHI
CTYJAEHTOB SBJISICTCS TOJATNOTOBKA K SK3aMEHY. YCIOBHS [ONyCKa K SK3aMEHY
oroBopeHbl BO Bpenenuu. IlepeueHp 3K3aMEHAIIMOHHBIX BOMPOCOB MPUBEICH B
[Tpunoxenunu.
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Ipuioxenue
JK3aMeHALMOHHbIE BONPOCHI N0 IMCHHUIIHHE

1. OcHoBHbI€ 3Tanbl NpoekTupoBanus. Haznauenue u odmas ctpykrypa CAIIP.

2. CtpyKTypa >KM3HEHHOT'O IIUKJIA TEXHUYECKOTO WU3/CIIHSL.

3. Kimaccudukanus cpeficTB aBTOMaTU3AINHA WHKEHEPHOU JIEATETLHOCTH.

4. Haznauenue u ocHoBHble PpyHkiuu CAD-cuctem. [Ipumepsbl mporpaMMHbIX
IPOIYKTOB.

5. Haznauenue u ocHoBHble ¢pyHkumuu CAE-cuctem. [IpumMepsl mporpaMMHBIX
MPOIYKTOB.

6. Haznauenue u ocHoBHble pyHkunun CAM-cucrem. [Ipumepsl mporpaMMHBIX
MPOTYKTOB.

7. Haznauenue u ocHoBHbIe (yHKIIMH PDM-cucrem. [Ipumepsl nmporpaMMHBIX
MPOIYKTOB.

8. Hasnauenue u ocHoBHbIe (yHKIMU PLM-cucrem. Cymocts CALS-
TEXHOJIOTUH.

9. Knaccupukammmss CAD- u CAE-cucteM 1o  (QyHKIIMOHAIBHBIM
BO3MOKHOCTSIM.

10. O6mas xapakrepuctuka u crpykrypa I1IK Ansys.

11. CnocoObl B3aumoperictus ¢ [IK Ansys. Tumnsl daitioB Ansys.

12. Dransl peenus 3aaa4 nocpeactsom 11K Ansys.

13. CpenctBa ynpapnenus nzoopaxenuem B [IK Ansys.

14. TexHONOTUSA T€OMETPUYECKOTO MOJICIIMPOBAHKS CBEPXY BHU3.

15. TexHONOTUSA r€OMETPUYECKOTO MOJICIIMPOBAHNS CHU3Y-BBEPX.

16. O061ue ceexenus o MKD.

17. Tunst KO B IIK Ansys. ®yHkumu GopMsl.

18. IlocTanoBka 3aaun CTpyKTypHOTO aHanu3a. Peanmm3zanus B [IK Ansys.

19. IlocranoBka 3agaun TepMudeckoro anannsa. Peanmnszanusa B 11K Ansys.

20. OcobeHHOCTH TTOCTAaHOBKHU W PEIICHUS 33129 aHaIu3a MPU HATUYUU OCEBOM
Y [UKJINYECKOU CHUMMETPHH.

21. Onucanue CBOMCTB MaTepualia B 3aJja4ax CTPYKTYPHOI'O aHAJIN3a.

22. Onrcanuve CBOMCTB Marepuaa B 3aJjadyaXx TEPMUUECKOTO aHAINA3a.

23. CymHOCTh M1 OCOOEHHOCTHU MOCTAaHOBKY KOHTaKTHOM 3aiaun B [TIK Ansys.

24. OpraHu3zanusi NOATOTOBKA M BBINOJHEHUS MOJabHOTO aHammza B [IK
Ansys.

25. Opranu3zaiusi NOArOTOBKU U BBITIOJTHEHHUS rapMOHUYecKoro aHanusa B [IK
Ansys.

29



26. Texuonorus 3aumoneicTBus ¢ [IK Ansys mocpeacTBoMm ImiaTgopmbl
Workbench.

27. Co3nanue reoMerprueckoit moaenu B cpexe Ansys Workbench.

28. HacTpolika mapaMeTpoB pacuye€THOM CXEMBI U BBIIIOJIHEHNE aHAJIN3a B CPEJIE
Ansys Workbench.

29. CpenctBa Bu3yanu3aiuu, 00pabOTKH U COXpAaHEHUS PE3YIbTaTOB aHAIU3a B
ITIK Ansys u B cpeae Ansys Workbench.

30. [ToaroroBka u BBITIOJIHEHHE THIPOJIMHAMUYECKOTO aHaIn3a B MoyJie ANSys
CFX.
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