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1

Bcero 3a4eTHbIX euHunL,
(KpenmTOB)

Bcero yacoB

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

36

JNekymu, yac.

MpakTnyeckune 3aHATUA, Yac.

18

JTabopaTopHble 3aHATKSA, Yac.

N3 HUX B aKTUBHOI 1
WHTEPaKTMBHO hopme, yac.

18

N3 HUX ﬂpaKTMLIECKOVI
noAroToBKK, Yac.

ATTECTauus, yac.

10

KoHcynbTaumm, vac.

16

11

CamocTonTenibHasn paboTa, Yac.

72

12

Buabl caMocTosTeNIbHO paboThbl
(KypcoBoi1 NPOEKT, KypcoBas
pa6oTa, PI"3(P)/petepart,
NoAroToBKa K KOHTPO/IbHOW
paboTe)

13

Bug aTTectaumm

Hosocnbupck 2022
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[IOLIEHT, K.T.H. AHNONbLCKNIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npoceccop VeaHumsckuin B. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
OrlMK-1 CnocobeH thopmynmnpoBaTb LENV U 3aaa4un uccnefoBaHms B 061acTm
O6uenpoeccroHanbHbIe | KOHCTPYKTOPCKO-TEXHOMOMMUECKON MOATrOTOBKA MaLLIHOCTPOUTE/bHBIX NPOU3BOACTB,
KOMMeTeHL BbISIBNATbL NPUOPUTETHI PELLIEHNs 3aady, BbIOMPaTb U CO34aBaTb KPUTEPUM OLIEHKM
nccneaoBaHui
OlMK-1. 2 ¥YmeeT onpeaensts NPUOPUTETbI B MPOLLECCe peLLeHnst NPotiecCUOHaNbHbIX
3agay
O6LLenpotheccroHanbHble OlMK-3 CnocobeH 1cnosnb3oBaTh COBPEMEHHbIE VIHCbOpMaLWIOHHO-KOMMyHVIKaLI,VIOHI-‘ilbIe
KOMMETEHLMN TEXHONOrnK, rNobasbHbIe MHPOPMALMOHHbIE PECYPChI B HAYHYHO-UCCNEA0BATENbCKOM
[eATeNibHOCTH
OlK-3. 1 3HaeT MeToAp! M CPEACTBA XPaHEHMS 1 3aLLMTbl KOMMbIOTEPHON MHQOpMaLmm
OBLLIENPODECCUOHANbHBIE OrlMK-6 CnocobeH paspabaTbiBaTb U NPUMEHATb aITOPUTMbI 1 COBPEMEHHbIE u,mdpposug
KOMTMETEHLMM CUCTEeMbl aBTOMATU3MPOBAHHOMO MPOEKTUPOBAHNSA NMPOW3BOLCTBEHHO-TEXHOOMMYECKOM
[JOKYMeHTauMn MalliMHOCTPOUTE/IbHbIX MPOU3BOACTB
OrlMK-6. 2 3HaeT COBPEMEHHbIe aBTOMATM3UPOBaHHbIE CUCTEMbI TEXHOMOTMYECKOIA
MoAroToBKM MPOU3BOACTBA
O6LLenpotheccroHanbHble OrlMK-7 CnocobeH opraHn30BbIBaTb NOArOTOBKY 3afBOK Ha V|3o6peTevavV|
KOMMETEHLMN MPOMbILLNEHHbIE 06pa3sLbl B 06/1aCTU KOHCTPYKTOPCKO-TEXHOIOMMYECKOW NMOLArOTOBKM

MaLLUWHOCTPOUTE/IbHbIX MPON3BOACTB

OlMK-7. 1 ¥YMmeeT Bbl6MpaTh 1 CO3AaBaTb KpUTEPUM OLLEHKM HOBBIX MPOAYKTOB

2. TpeboBaHnsa HIT'TY K nnaHupyembIM pesy/ibTaTam 06yyeHUsi, COOTHECEHHbIM C

NHAMKaTopPaMu AOCTUXKEHNSA KOMMETEHLMIA
Tabnuua 2.1

NHANKATOPbI AOCTUXEHUSI KOMMNETEHLMIA

®opmMbl OpraHuzaLmm

PesynbTaTbl 00y4eHNs

3aHATUN

OIIK-1. 2 YMmeeT onpeiessiTh IPHOPUTETHI B MpoIiecce pelIeHust
npodeccHoHATBHBIX 3a1a4

3HaeT MeTobl ONTUMa/IbHOIro NPOEKTUPOBaHNA MalllMH N MeXaHN3MOB

MNpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

3HAEeT METOAbI pacyeTa y3/10B U ,quaneVl MallMH Ha NPOYHOCTb N XXECTKOCTb

MpaKTuyeckmne 3aHATUS;
CamocTosTensHas paborta

OIIK-3. 1 3naeTr MeTOAbI H CPe/ICTBA XPAHEHHSI U 3aIUTHI KOMIbIOTePHOI

uHdopmanun

3HaTb NMPUHUNUIBI NOCTPOEHUA Mo,qene|7|; €nocobbl MaTeEMaTUYeCKOro onmcaHus

MpaKTnyecKne 3aHATUS;
CamocTosaTenbHas paborta

paboTbl B CAE cuctemax

MpaKTUYecKme 3aHATUS;
CamocToATeNIbHAas paboTa

OIIK-6. 2 3naeT coBpeMeHHbIe ABTOMATH3HPOBAHHBIC CHCTEMbI
TeXHOJIOTrH4YeCcKoii MOAroTOBKH MPON3BOCTBA

0 npob6emax 1 TeHAEHLMAX pa3BUTMS COBPeMeHHbIX CAE cucTem, 0 HazHaueHun Y MpaKTuyeckKune 3aHATUS;

0cobeHHOCTAX 0cHOBHbIX CAE cuctem, o cTpykType CAE- cuctem

CamocTosTe/ibHasa paboTa

3HaTb 0COBEHHOCTY CO3AaHMs rpauyecKuX Mogenei cpeacTBamm KOMNbIOTEPHOIA

rpachukm

MNpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

OIIK-7. 1 YMeeT BbIOHPATD H cO3AaBaTh KPUTEPHH OICHKH HOBBIX

IPOAYKTOB

YMEeTb NMPUMEHSTb CTaHAAPTHbIE NPOrpaMMHbIE CPeACTBa B 061acTy
KOHCTPYKTOPCKO-TEXHOMOrMYECKOro obecneyeHnst MalMHOCTPOUTENbHBIX

NPOn3BOACTB

MpaKTuyeckune 3aHATUS;
CamocTosTenbHas paboTa

MPUMEHSITb CMIPABOYHYH 1 TEXHUYECKYIO IUTepaTypy

MpaKTuyeckune 3aHATUS;
CamocTosTensbHas paborta

3. CogepykaHune 1 CTPYKTypa ANCUUMNIIUHDI




Tabnmua 3.1

Tembl NPaKTUYECKNX W3 tnx B A VHpnKaTopsl
P < Yacbl |thopwme npaxT. (*)O;LMSH:; [OCTVIKEHNSA YyebHaa [EeATENbHOCTb
saHsATM Mofr., vac. " | komneTeHunii
Cemectp: 1

AnpakTnyeckas eguHuya: KomnbloTepHbIi aHanus B cpege APM WinMachine

1. MNpakTrKa KOMMbOTEPHOr0
aHanu3sa B cpege APM
WinMachine. Pa6oTa ¢
npoektom 8 APM
WinMachine.
CraTucTnyeckunii aHanuns
Harnps»KeHHOro COCTOAHMS.
YnpasneHve matepuanamu 1
1X cBOWCTBaMM. Harpysku un
rpaHYHbIE YC/IOBUS.

OMK-1.2,0r
K-3.1,0MNK-6
2,0MK-7.1

CTyAeHTbl 3HaKOMATCS C
rpacmyeckum nHTepdeiicom
Komnnekca APM
WinMachine n ¢
OCHOBHbIMM Mpriemamu
paboThbl B HEM.




2. PacyeT cTaHAapTHbIX
COEAVIHEHWIA 3/IEMEHTOB
CTaHOYHbIX NPUBOAOB. PacueT
TUMOBBIX 3/1EMEHTOB
CTaHOYHbIX NPUBOAOB.

OrK-1.2,0r1
K-3.1,0MNK-6
2,0MK-7.1

CTyfieHTbI BbINOMHAT
rpynnoBble 3afaHuns Mo
MOCTPOEHUIO MPOEKTOB AN
pacyeTa: CoefJMHEHMA C
HaTAroM; KOHUYECKOTO
COeAVHEHNS; COeiMHEHMA
NPU3MaTNYECKOIA LLNOHKOW;
COEAVNHEHNS CErMEHTHO
LUMOHKOM; NPSMO60YHOr0
LUNNLEBOTO COBUHEHUS;
3BO/IbBEHTHOIO LU/INLEBOTO
COEAVNHEHNS; TPEYrO/IbHOro
LUNLEBOTO COEANHEHUS;
NpM3MaTNYecKoro
NPO(UILHOIO COeANHEHMS;
Pe3b60BbIX COEANHEHNIA;
CBapHbIX COEANHEHNIA.
CTyAeHTbI BbINONHAOT
rpynnoBble 3a4aHns no
MOCTPOEHMIO MPOEKTOB AN
pacuerta: 1) Basia Ha
YCTaNIOCTHYIO MPOYHOCTD; 2)
pacuyeTa paguanbHoro
NOALUMMHMKA CKOMbXEHUS,
paboTaloLLEro B pexxmnme
YXMAKOCTHOrO TpeHus; 3)
NOALIMMNHNKOB KayeHus; 4)
YNpyrmx aNeMeHTOB MalUyH:
MPOEKTUPOBOYHbIN pacyeT
MPYXXMHbI CXXaTWs KPYrnoro
MOMepeyHOro ceyeHus;
MPOBEPOYHbIN pacyeT
MPY>XUHbI CXXaTWs KPYraoro
MOMepeyHOro ceyeHus;
MPOEKTUPOBOYHBIA pacyeT
MPY>XWUHbI CXaTnA
KBagpaTHOro nonepeyHoro
CeYeHs; MPOEKTUPOBOUHbII
pacyeT NpY>XX1HbI
pacTsXXEHWS KPYrnoro
MOMepeyHOro CeYeHuns;
MPOEKTUPOBOYHBIIA pacyeT
MPY>XXUHbI KpyYeHs
KpYrnoro nonepeyHoro
ceyeHms.




3. PacyeT nepeaatoyHbIX
MEeXaH13MOB CTaHOYHbIX
npvBOAOB

OrMK-1.2,0r
K-3.1,0MNK-6
2,0MK-7.1

CTyfieHTbI BbINOMHAT
rpynnoBble 3a4aHns no
MOCTPOEHUIO NPOEKTOB ANSA:
1) NPOEKTUPOBOYHOIO
pacyeTa 3y64aToii
LMTMHAPUYECKON
npamo3y6oi1 (koco3y6oit)
nepeaayy BHeLIHEro
3auenneHus; 2)
MPOEKTUPOBOYHOIO pacyeTa
3y64aToii KOHUYeCKOW
OPTOroHaNbHOW nepefayn ¢
npsambiMy (KpyroebimMu)
3y6bamu; 3)
MPOEKTUPOBOYHOIO pacyeTa
YyepBAYHOI Nepeaaun; 4)
MPOEKTUPOBOYHOIO pacyeTa
KIMHOPEMEeHHOM nepejayu;
5) NpOeKTMPOBOYHOTO
pacyeTa LiernHoi nepefayun.

AnpakTnyeckasi egMHMLA: KoMnbloTepHbIi aHanms B cpefie ANSYS

4. TpaKTUKa KOMMbIOTEPHOIO
aHanusa B cpege ANSYS.
Pa6oTa ¢ npoekTom B ANSYSS.
YnpasneHve matepuanamu 1
1X cBOWCTBaMM. Harpysku un
rpaHNYHbIe YCroBuKs.

OrK-1.2,0r
K-3.1,0MNK-6
2,0MK-7.1

CTyAeHTbl 3HaKOMSTCS C
rpagmyeckum nHTepdencom
komnnekca ANSYS n ¢
OCHOBHbIMM MpriemMamu
paboTbl B HEM.

5. CTaTUCTUYECKMNIA aHaNN3
HanpsHKEHHOr0 COCTOSAHNSA
KOHCTPYKTUBHbIX 3/1EMEHTOB
CTaHOYHbIX NPMBOAOB

OrMK-1.2,0r1
K-3.1,0MNK-6
2,0MK-7.1

CTyA€eHTbI BbINONHAT
rpynnoBble 3afjaHuns rno
MOCTPOEHUIO MPOEKTOB A1
BbIMO/THEHUS
CTaTUCTMYECKOro aHam3a
HanpPsH>KeHHOr0 COCTOSAHNSA
matepuana: 1)paspaboTka
mMaTeMaTM4ecKoin Moaenu
(NpenpoLeccuHr),
noctpoeHue 3D mogennu
06beKTa U MMMOPTPOBAHME
B cpeagy ANSYSS; 2) paboTa
B 6a3e faHHbIX MaTepnanos
- ynpaBneHne maTteprianamu
n X cBolicTeamu; 3)
reHepaums
KOHEYHO-3/IeMEHTHO
CETKN; 4) HaYasbHble U
rpaHWyHbIe YCoBus; 5)
HacTpoiika peluatens v
06paboTKa pesynbTaToB
peLleHuns
(NOCTMPOLIECCUHT).

3.1 MNpaKTnyeckasa NoaroToBka

Tabnuua 3.2

Ne Tembl 3aHATUA

®opMbl OpraHm3auum
3aHATUN

CogepkaHue NpaKTNYeCKOi NOLTOTOBKM

(BnAbl paboT)




1 MpakTuKa KOMNbIOTEPHOrO aHanu3a B cpege | Mp BbInonHseT cnefytoLLme bl paboT:
APM WinMachine. Pa6oTa ¢ NpoeKkTom B
APM WinMachine. CtaTuctuyeckuii aHanm3
Hanps)XeHHOro COCTOSHMA. Y NpaBieHne
maTepuanamu 1 ux ceoiicteamu. Harpysku v
PaHWNYHbIE YCNOBUS.

2 PacueT cTaHAapTHbIX COeaunHeHuid anemeHToB| Mp BbINonHseT cnegytolme Buabl pabor:
CTaHOYHbIX MPUBOLOB. PacyeT TMNOBbIX
3/IEMEHTOB CTaHOYHbIX MPUBOLOB.

3 PacueT nepefaTOUYHbIX MEXaHN3MOB Mp BbINonHseT cnegytolme Buabl pabor:
CTaHOYHbIX MPVBOAOB
4 MpakKTKa KOMMbIOTEPHOrO aHanu3a B cpege |Mp BbInonHseT cnepytoLLme bl paboT:

ANSYS. PaboTa ¢ npoektom B ANSY'S.
Ynpae/eHne MaTepuanamu 1 UX CBOMCTBaMM.
Harpysku 1 rpaHnyHbIe YCI0BHS.

5 CTaTUCTUYECKNIA aHANN3 HAMPSXKEHHOTO Mp BbINoHsEeT crefyroLve Buabl paboT:
COCTOSIHWSI KOHCTPYKTVBHbIX 3/1EMEHTOB CTYZLEHTbI MPAKTUKYIOTCS B NPOBELEHNN
CTaHOYHbIX NPUBOJOB CTaTWMYecKoro aHamsa

HanpsYKeHHO-1ethoPMMPOBAHHOTO
COCTOSIHMS| KOHCTPYKTUBHBIX 3/IEMEHTOB
CTaHOYHbIX NPUBOAIOB

3.2 CamocToATeNIbHasA paboTa 0byyaroLerocs

Tabnuua 3.3
o ViHnKaTopb! Yacbl Ha Uacbl Ha
No Brabl caMocTosATENbHOWM paboThl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCYIbTaLNN
KOMTETEHLMIA
Cemectp: 1
OrK-1.2,0rK-
1 |loAroToBKa K 3aHATUAM 3.1,0lMK-6.2,0 (10 1
MnK-7.1

MoLroToBKa K 3aHATUAM BK/HOHaeT B cebs NpopaboTKy TeM NIEKLMOHHOIO Matepuana, T.e. 4OMNOSHeHNe
KOHCMeKTa maTtepuanammn 13 peKoMeHL0BaHHON NUTepaTypbl, HOPMATUBHbLIX AOKYMEHTOB, 3/1EKTPOHHOIO
pecypca u cetn NHTepHeT.: Cknba B. FO. PacyeT 1 KOHCTPYMpOBaHUe CTaHOUYHOr0 060pyL0BaHNS
[3neKTpOoHHbIV pecypc] : 3NeKTPOHHbIV y4ebHO-MeToAMYecKMin Komnneke / B. KO. Ckuba ; HoBocub. roc.
TeXH. YH-T. - HoBocmbumpck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234166.
- 3arn. ¢ aKpaHa. OpraHusawms camocToATeNbHOM paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEpPCUTETA : METOAMYECKOE PyKOBOACTBO / HOBOCKG. roc. TexH. yH-T ; [cocT.: FO. B.
HukntuH, T. FO. CypHuHal. - HoBocnbupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042 Ckunba B. FO. MoaennposaHue NpoLEccoB B
MPOMBbILLNIEHHOCTW [SNEKTPOHHbIN pecypc] : aNeKTPOHHbIN y4ebHO-MeToAMYecKuiA Komnneke / B. HO.
Ckuba ; HoBocmO. roc. TexH. yH-T. - HoBocmbupck, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3arn. ¢ akpaHa. Ckunba B. KO. MaTtemaTnyeckoe
MOZE/IMpOBaHNe 1 ONTUMU3ALMA TEXHONOTNYECKUX MPOLLECCOB [SNEKTPOHHbIN pecypc] : 31eKTPOHHbIN
yuebHo-meTOoAM4Yecknin Komnnekc / B. KO. Ckunba ; HoBocu6. roc. TexH. yH-T. - HoBocnbmpck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233909. - 3ars. ¢ skpaHa. Cknba B. tO.
CuUcTeMbl KOMMbLIOTEPHON MOALEPXKKM UHXEHEPHBIX PeLUeHNI [SNeKTPOHHBIN pecypc] : 3NeKTPOHHbII
yyebHO-MeToAMYecKuin komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocubmpcek, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233947. - 3arn. ¢ a3kpaHa. Cknba B. HO.
MaremaTnyeckoe MOAeIMPOBaHNe B MaIMHOCTPOEHWUN [DN1EKTPOHHbIN pecypc] : 31eKTPOHHbIN
yuebHo-meToanuYecknii komnnekc / B. KO. Ckunba ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234724. - 3arn. ¢ aKpaHa.

OlK-1.2,0rK-
2 |AononHuTenbHasa yuyebHas AesTeNbHOCTb 3.1,0MNK-6.2,0 |42 13
NnK-7.1




MogrotoBka 3D Mofeneli pacunTbiBaEMbIX 06bEKTOB CPeACTBaMMN COBPEMEHHBIX CUCTEM
aBToMaTu3npoBaHHOro npoektuposanHms (CAD-cuctem): Komnac, SolidWorks, SolidEdge, NX,
PowerShape n 1.4. OnpegeneHne macca LeHTPOBOYHBIX XapakTepmucTuk (MLLX) 06beKTOB pacyeTa.
Pa3zpaboTka Mogenu (npenpoueccuHr). HacTpoiika pelartens n pewleHve. OnvcaHune
(PU3NKO-MEeXaHNYECKMX U TENN0-(PU3NYECKMX XapaKTEPUCTUK MaTepuana u BHECEHME B PaCHETHbI NPOEKT.
HasHauyeHmne Harpy3oK 1 rpaH1YHbIX ycioBmin. O6paboTKa pesynbTaToB (MOCTNPOLECCHHr). CornacHo
BblZaHHbIM MCXOLHbIM AaHHbIM cpegctBaMyn ANSY'S n WinMachine ocyLLecTBUTb MPOEKTUPOBOYHbIE
pacyeTbl KOHCTPYKTUBHbIX 3/1EMEHTOB NPMUBOLA TEXHOMOMMYecKoro obopygosanus.: Cknba B. FO. PacyeT u
KOHCTPYMpOBaHue CTaHOYHOro 060pya0BaHNs [SNeKTPOHHBIV pecypc] : 3NeKTPOHHbIV
yueb6HO-MeTOAMYecKuiA Komnneke / B. KO. Ckuba ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234166. - 3arn. ¢ skpaHa. Cknba B. tO.
MaTtemaTnyeckoe MOZE/IMPOBaHNE 1 ONTUMU3ALMA TEXHOMIOTMYECKNX MPOLLECCOB [SNEeKTPOHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMYecKuniA Komnnekce / B. KO. Cknba ; HoBocumb. roc. TexH. yH-T. - HoBocmbupck,
[2017]. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000233909. - 3ars. ¢ akpaHa. Ckuba B.
HO. CucTeMbl KOMNbIOTEPHOW NOAAEPXKKN NHXXEHEPHBIX PeLLeHNiA [SNeKTPOHHBIV pecypc] : 3NeKTPOHHBIA
yyebHO-MeToAMYecKuin komnnekce / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2017]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233947. - 3arn. ¢ akpaHa. Cknba B. O.
MatemaTnyeckoe MOAeIMPOBaHNE B MaLIMHOCTPOEHWUN [DN1EKTPOHHbIN pecypc] : 31eKTPOHHbIN
yuebHo-meToanuYecknii komnnekc / B. KO. Ckunba ; HoBocK6. roc. TexH. yH-T. - HoBocunbupck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234724. - 3arn. ¢ aKpaHa.

OrlK-1.2,0lK-
3 |MNopgroToBka K atTectauun 3.1,0lK-6.2,0 (20 2
MNK-7.1

CocTas/ieHue M1aHoB M Te3KCOB OTBETOB HA KOHTPO/IbHbIE BOMPOCHI; KOHCMEKTUPOBaHWE AOMONHUTEbHbIX
maTepuanos.: Ckmba B. KO. PacueT 1 KOHCTPyMpOBaHme CTaHOYHOIo 060pyA0BaHNA [ONEeKTPOHHbIN
pecypc] : 3NeKTPOHHbI y4ebHO-MeToAMYecKUiA Komnneke / B. KO. Ckuba ; HoBocKb. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234166. - 3arn. ¢
JKpaHa. Ckunba B. HO. MaTemaTyeckoe MOLeNMpPOBaHVe N ONTUMU3ALMNSA TEXHOOrMYECKNX NPOLLECCOB
[3neKTpOoHHbIV pecypc] : 3NeKTPOHHbIV y4ebHO-MeToAMYecKnin komnnekce / B. KO. Ckuba ; HoBocub. roc.
TeXH. YH-T. - HoBocmbumpck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233909.
- 3arn. ¢ akpaHa. Cknba B. KO. CrcTeMbl KOMMbIOTEPHON NOAAEPXKKM UHXXEHEPHbLIX PeLLEeHWA
[3neKTpOHHbIV pecypc] : 3NeKTPOHHbIV y4ebHO-MeToAMYecKmin komnneke / B. KO. Ckuba ; HoBocub. roc.
TeXH. YH-T. - HoBocmbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233947.
- 3arn. ¢ skpaHa. Cknba B. KO. MaTeMaTyeckoe MoaennMpoBaHme B MalLlMHOCTPOEHNN [SNEKTPOHHBI
pecypc] : 3NeKTPOHHBIA y4ebHO-MeToaMYecKnin Komnneke / B. KO. Ckuba ; HoBocu6. roc. TeXH. yH-T. -
HoBsocubupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234724. - 3arn. ¢
JKpaHa.

3.3 TexHonorus oby4yeHns

[ns opraHn3aumm 1 KOHTPO/A CaMOCTOATE/IbHON paboTbl 00y4YaroLWMXCs, a TaKKe NPoBeAeHNs
KOHCYNbTauuiA NPUMEHAIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeEXHONOrMKn (Tabn. 3.4).

Tabnuua 3.4

[eAaTenbHoCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHI/IKaLl,I/IOHHbIe TEXHO0INN

e-mail:skiba@corp.nstu.ru; JINYHbIA TUNOBO
canT:http://ciu.nstu.ru/kaf/persons/20541; Cpeaa 3neKTpOHHOIo
00y4yeHus

HI TY:http://dispace.edu.nstu.ru/didesk/course/show/2456

VHdopmupoBaHue

e-mail:skiba@corp.nstu.ru; CoumansHble cetu:vk.com; Cpega
3/IEKTPOHHOI0 06y4eHus
HITY:http://dispace.edu.nstu.ru/didesk/course/show/2456;
Yar:Skype: skeeba vadim

KoHcynbTMpoBaHue

e-mail:skiba@corp.nstu.ru; Cpefa 3n1eKTpOHHOIo 06yyeHuns

KoHTponb HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/2456

Pa3melLieHne y4ebHbIX MopTtan HI'TY; Cpefa 3M1eKTPOHHOIo 06y4eHus
marTepuanos HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/2456; 96C




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Kogb! hopmMumpyemblx

Ne HanmeHoBaHMe akTUBHbIX hopM .
KOMMETEeHUMN

OrK.1; OrkK.3; OriK.6;

1 |[Auckyccus OMK 7-

®opmupyembie ymeHusi: 1. 3HaeT MeTOABI U CPEICTBA XPAaHEHHS U 3aIUThl KOMITBIOTEPHON
nHpopmanmy; 1. YMmeer BBIOMpPATh U CO3IaBATh KPUTEPHUH OLICHKU HOBBIX IMPOAYKTOB; 2. 3HAeT
COBPEMEHHbIE aBTOMAaTU3UPOBAHHBIE CUCTEMbl TEXHOJIOTMYECKON MOATOTOBKY IIPOU3BOACTBA; 2.
VYMeet ompenensiTe IPHOPHUTETHI B IIPOLIECCe pelIeHHs MPO(eCCHOHATBHBIX 33124

Kparkoe onucanue npumenenus: OOcyxaeHne 00X MPUHIIUIIOB CO3IaHMS MaTEMAaTHIECKUX
MoOJeel TOBeIeHNs PaCCYNThIBAEMBIX H3AeIui 1 MatepruanoB. OCOOEHHOCTH MPOEKTUPOBAHUS U
pacueTa geTajieil MalinH.

4. MpaBuna aTTecTaummn 06yyatoLLUXCa No AUCLUMNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonsatowast BbICTaBMSATb OLIEHKM MO TPaAULMOHHO LiKane n 15-ypoBHeBoi ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6n. 4.1.

Tabnuua 4.1
OueHnBaeMble BUAbI feATeNbHOCTY 06yyatoLmxcs '%/Ia%: MakcumasbHbIii 6ann
Cemectp: 1
IIpakxmuueckue 3anamus: | 40 | 80

KoHTponmpytowme MaTepuanbl NpuBogsTes B "Ckuba B. KO. MaTtemMaTnyeckoe MOZE/IMPOBaHME B MALLMHOCTPOEHUN [SNEKTPOHHBIN pecypc] : a1eKTPOHHbIN
yuebHO-MeToaMYeCKUiA komnneke / B. KO. Ckunba ; Hosocu6. roc. TexH. yH-T. - HoBocubupcek, [2017]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234724. - 3arn. ¢ sKkpaHa."

3avem: | 10 | 20

KoHTponupytowmne matepuanbl npusogaTes B "Cknba B. FO. MaTtemaTiyeckoe MoAeMpoBaHne B MalLMHOCTPOEHUN [SNeKTPOHHbIN pecypc] : 3MeKTPOHHbI
y4yebHo-MeToaMueckuii komnnekce / B. FO. Cknba ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000234724. - 3arn. ¢ 3KpaHa."

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPeGOBaHNAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnuua 4.2
Kol Dopmbl
o KOHTpONA
KOMMeTeH MHANKaTOopbl JOCTMXKEHMUS KOMMNETEHLMIA
uui 3auet
OlK-1 |OlNK-1 2. ¥meeT onpegensTs NPUOPUTETLI B MPOLLECCE PELLIEHNS NPOGeCCUOHaNbHbBIX 3aau +
OrlK-3 [OMNK-3 1. 3HaeT MeTOAbI M CPeACTBa XPaHEHNS U 3aLLMTbl KOMMbIOTEPHON MH(OpMaLmK +
OMK-6 OMK-6 2. 3HaeT coBpeMeHHbIe aBTOMATW3POBaHHbIE CUCTEMbI TEXHOOMMYECKON NOATOTOBKM +
NpoV3BOACTBA
OlK-7 |OlMK-7 1. ¥MeeT BblbUpaTh M CO34aBaTh KPUTEPUU OLLEHKWN HOBbIX MPOLYKTOB +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXxeHun Ne 1 K paGoyel
rnporpavme.

5. Jlutepatypa




OcHoBHas nMTepaTypa

1. [Tpucexun B. JI. OcHOBBI MeTOIa KOHEYHBIX JIEMEHTOB B MEXAHUKE N€(POPMUPYEMBIX TE :
[yueOnuk] / B. JI. Ilpucekun, I'. K. Pactopryes. - HoBocubupck, 2010. - 237 c. : ui.. - Pexxum
mocryma: http://elibrary nstu.ru/source?bib_1d=vtls00012583 1

[lononHnTenbHas nuTepaTypa

1. DBC IPRbooks [DnekTpoHHBIil pecypc] : 3IeKTPOHHO-OMOIHOTeYHAS CHCTEMA. -

[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3aru. ¢ sxpana.

2. Tunnukos /JI. B. ABToMaTH3MpOBaHHOE TPOEKTUPOBAHNE JeTalell CI0KHON FeOMEeTPUH C
HCIIOJIb30BaHueM porpaMmHuoro npoaykra PowerSHAPE : [cnpaBounoe mocobue] / /1. B.
Tunnukos, B. B. UBanumsckwuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2007. - 64, [2] c. :
ui.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000069943

3. Usnukos C. HO. OcHOBBI KOHEUHO-37IEMEHTHOTO MoAenupoBanus B cucteme ANSYS : yueGHOe
rocooue / C. FO. UBnukos ; HoBocu0. roc. TexH. yH-T. - HoBocuOupck, 2007. - 66, [1] ¢. : ui.. -
Pexxum noctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000077935. - UaHOBanmoHHas
obpazoBarensHas nporpamma HI'TY "Bricokne Texnomorum".

4. Madenci E. The Finite Element Method and Applications in Engineering Using Ansys®
[electronic resource] / / by Erdogan Madenci, Ibrahim Guven. - Boston, MA :, 2006. : v.: digital //
Springer e-books. - Pesxum moctyma: http://dx.doi.org/10.1007/978-0-387-28290-9

NHTepHeT-pecypcsl

1. TTopran mammHOCTpOEHUs [ DIEKTPOHHBIN PeCypc|: HCTOUHUK OTpacieBoit nadopmarmu. - 2017,
- Pexxum moctyma : http://www.mashportal.ru. - 3aru. ¢ 3xpana.

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHue

1. Opranu3zanys caMoCTOsTENbHOM paboTh! cTyAeHToB HoBOCHOMPCKOTro rocy1apcTBEHHOTO
TEXHUYECKOT0 YHHBEPCUTETA | METOAUYECKOe pykoBoacTBO / HoBocHO. roc. TexH. yH-T ; [cocT.: FO.
B. Hukurus, T. Y0. Cypauna]. - HoBocubupcek, 2016. - 19, [1] c. : Tabm.. - Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

2. Cxuba B. FO. PacueT u KOHCTpyupOBaHHE CTAHOYHOTO 000PYyI0BaHUs [ DJIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIN yueOHO-MeToanueckuii komrieke / B. FO. Ckuba ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000234166. -
3ary. ¢ 9KpaHa.

3. Ckuba B. 10. Cuctembl KOMIBIOTEPHOHN MOAAEPIKKH WHKEHEPHBIX PEeIIeHHH [ DIeKTPOHHBIN
pecypc] : anmekTpoHHbIN yueOHO-MeToanueckuii komruieke / B. FO. Cxuba ; HoBocu0. roc. TexH.
yH-T. - HoBocuOupck, [2017]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000233947. - 3ara. ¢ sxpaHa.

4. Cxuba B. 1O0. MogenupoBaHue MpoIecCoB B MMPOMBIILIEHHOCTH [ DJIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIN yueOHO-MeToanueckuii komrieke / B. FO. Ckuba ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum goctyna: http://elibrary nstu.ru/source?bib_1d=vtls000234194. -
3aru. ¢ 3KpaHa.

5. Ckuba B. 0. MaTemarnueckoe MOeIMPOBaHNE M ONTUMHU3ALNS TEXHOJIOTMUYECKHX ITPOLIECCOB
[DnekTpoHHEBII pecypc] : AMeKTPOHHBIN yueOHO-MeToanueckuii komreke / B. FO. Ckuba ;
Hosocu6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000233909. - 3arx. ¢ sxpaHa.

6. Cxuba B. 0. MaTemaTuueckoe MOAeTMPOBaHNE B MAIMHOCTPOEHUH [ DIIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIN yueOHO-MeToanueckuii komruieke / B. KO. Ckuba ; HoBocu6. roc. TexH. yH-T. -
Hoocubupck, [2017]. - Pesxxum goctyma: http://elibrary.nstu.ru/source?bib _id=vtls000234724. -
3ari. ¢ ’KpaHa.



7. I'mnera B. I1. OcHOBBI MPOEKTUPOBAHUS M KOHCTPYHUPOBAHMSI MAIIMH [ DJIEKTPOHHBIN pecypc] :
ANIEKTPOHHBIN yueOHO-MeToanyeckuii kommuieke / B. I1. 'mnera ; HoBocu®6. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000162751. -
3ary. ¢ IKkpaHa.

8. OCHOBBI TPOEKTUPOBAHUS I KOHCTPYUPOBAHUS MAIIIMH | METOAMYECKHE YKa3aHUSA K KYPCOBOMY
MIPOEKTUPOBAHMIO st 3a04HOM hopmbr MTD, DJTA u 3® / HoBocub. roc. TexH. yH-T ; [cocT.: B.
1. I'unera u np.]. - HoBocubupck, 2014. - 50, [1] ¢. : un., Tabmn.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000207841

9. Yecos 0. C. Kunematuueckuii pacueT MPUBOAA TJIABHOTO IBIKEHUS METAIIIOPEKYIIUX
craHkoB : yueOHoe mocooue / FO. C. Yécos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 79
c. : mi., Ta0u.. - Pexxum nocryna: http://elibrary.nstu.ru/source?bib_i1d=vtls000184533

10. YycoButun H. A. OcHOBBI IPOEKTUPOBAHNS M KOHCTPYHUPOBAHUS MAIIHH [ DIIEKTPOHHBIH
pecypc] : 3nmeKkTpoHHBIN yueOHO-MeToanueckmii komruieke / H. A. Uycosutun ; HoBocu®6. roc.
TexH. yH-T. - HoBocubupck, [2011]. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000155592. - 3aru. ¢ 3xpaHa.

6.2 Cneunann3MpoBaHHOe NporpaMmmHoe obecrneyeHme
1 Habop UHCTPYMEHTOB HHKeHepHOTO MoaenupoBanust ANSYS Ansys Academic Research

2 xkomrutekcHoe 1O 1151 aBTOMaTU3UPOBAHHOTO PacyeTa U MPOEKTUPOBAHKS B MAITHHOCTPOEHUH U
ctpoutenasctee OO0 HIIII “Moaens” APM WinMachine

3 Tpexmepuoe moaenupoBanue 00bekToB ACKOH Komrmac 3D
4 Cucrema tpexmeproro monenuposanus SolidWorks, Waltham, Massachusetts, USA SolidWorks
5 Cucrema aBToOMaTu3upoBaHHOrO nmpoekTupoBanus Siemens PLM Software SolidEdge

6 CAD/CAM/CAE mnaxkeT mporpaMMHOT0 o0ecrieueHus AJis TpOMbInuIeHHbIX npeanpustuii 000
"Cumenc [Tponakt Jlatidcaitkn Menemxment Codtaep (PY)" NX

7 IIporpaMMHBII KOMILIEKC IJI MPOEKTUPOBAHUS U3EJINI, TMEIOIINX CII0KHYI Te€OMETPHUIO
HOBerHOCTeﬁ, a TakK Ke I/IB,[[eJIHﬁ, HU3roTaB/JIMBACMbIX HAa CTaHKaX ¢ YMCJIOBBIM IIPOrpaMMHBIM
ynpasieauem DELCAM Power Shape, Power Mill, Art CAM

6.3 NHhopMaLyOHHblE TEXHONOTnK

Mpw ocyLecTBNeHMN 06pa3oBaTeNbHOrO NpoLecca No ANCUMNANHE NPUMEHSIOTCA 3N1EMEHTI
AVCTaHLUMOHHbIX 06pa30BaTe/ibHbIX TEXHOJONMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3N1EKTPOHHOIN MH(OPMaLMOHHO-06pa3oBaTenibHOM cpeabl HITY.

7. MaTepuranbHO-TeEXHMNYECKOE 06ecneyeHmne

KomnnekT o60pya0BaHUs

Ne HanmeHoBaHWe HasHa4deHwne
1 |KomnbloTepHbI KnaccNe6 [NpoBefeHMe NEKUNOHHbIX, NPaKTUYECKUX U
NabopaToOpPHbIX 3aHATUA.

CnevmanbHoe o6opysoBaHme

Ne HanmeHoBaHue Ha3HauyeHue

1 |MpoekTtop BenQ W1200 DLP 1800 ANSI [ns npoBefeHNs 3aHATUI CO CTyAeHTamMu
1080P(k.5,ayA.250)
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI
O06oOmeHHass CTpykTypa (OHIAa OIEHOYHBIX CPEACTB IO JAUCHUIIMHE MaTtemaTudeckoe
MOJICIMPOBAaHKE B MAIIMHOCTPOCHUM TpexacTaBieHa B Tabmuie. COBOKYMHOCTh Pe3ylbTaTOB OO0YUYEHUS
M0 JTUCHUIUIMHE COOTHECEHa C YPOBHAMU CHOPMHPOBAHHOCTU KOMIIETEHIIMI U COOTHECEHHBIMU C HUMHU
MHIUKaTopaMu. MHIUKATOPBl JOCTUKEHUSI KOMIIETEHIIMNA HU3MEPSIEMbI C MMOMOLIBIO CPEJICTB TEKYLIEH U
MIPOMEKYTOUHOM aTTeCTalllH 110 JMCHHIIJIMHe MaTeMaTnyeckoe MOIeTUPOBaHUE B MAIIMHOCTPOCHUH.

Tabnuna

JTanbl OLEHKHU Pe3yJIbTATOB 00y4eHUs U
COOTHECEHHBIX ¢ HUMHM HHANKATOPOB
JAOCTHKEHHs KOMIIeTeHIM i

Meponpusitust
dDopmupyeMble HNupukatopsl Tembr TeKyLIero
KOMIIeTeHI[UH KOMIIeTeHIHI KOHTPOJIst IIpome:xkyToOuHasS
(xoHTpOJBbHAS aTrecraunus
padoTa, KypcoBoi (3K3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
[paxTuka KOMIBIOTEPHOTO
anamm3a B cpene ANSYS. Pabora
c TIPOEKTOM B ANSYS.
VYnpaBieHne MarepuaniaMd U HX
CBOMCTBaMH. Harpysku 51
OIIK-1 Cnocoben Py
rpaHuyHble ycinoBus. IIpakThka
(hopMyIHpPOBATH  IIENH
" - KOMITBIOTEPHOTO aHalu3a B cpejie
APM WinMachine. Pabora ¢ 3ayer. 1. Paznen:
UCCIIEeIOBaHUS B . ! .
o61acTH npoektom B APM WinMachine. KOMITBIOTEPHBIN
2. Ymeer onpenensts | CTaTUCTUUECKUI aHaIN3 aHaJIu3 B Cpele
KOHCTPYKTOPCKO- . .

. IIPHOPUTETHI B |HaNps>KEHHOT O COCTOSTHHS. APM WinMachine -
TEXHOJIOTHYECKOM )
HOAFOTOBKIL mporiecce  pemieHwus | YIIpaBlieHHE MaTepuajaMd M UX [pakTraeckne Bonpocsl 1-19; 2.

PO ECCHOHATBHBIX |CBOHCTBAMH. Harpy3ku u paboThr Paznem:
MAaIIHHOCTPOHUTEIBHBIX .
POH3BOACTE 3amad rpaHUYHBIE  ycinoBus.  Pacyer KomnbroTepHsIit
p ’ epeIaTOuHBIX MEXaHU3MOB aHaIu3 B cpeie
BBISIBIITH TIPHOPHUTETHI
CTaHOUYHBIX TpHBOAOB Pacuer ANSY'S — Bomnpocsl
peuieHust 3ajad, .
CTaHAapPTHBIX COETMHEHU I 1- 30.
BBIOMpATh M CO3/1aBaTh
9JIEMEHTOB CTaHOYHBIX ITPHUBOJIOB.
KPUTEPHU OLICHKHU
. Pacuer  THNOBBIX  DJIEMEHTOB
UCCeI0BaHuit
CTaHOYHBIX MPUBO/IOB.
CraTucTUYeCcKuit aHanu3
HATIPSHKCHHOTO COCTOSTHUS
KOHCTPYKTHUBHBIX 2JIEMEHTOB
CTaHOYHBIX MTPUBOJOB
[IpakTrka KOMIBIOTEPHOTO
anamusa B cpene ANSYS. Pabora
c MIPOEKTOM B ANSYS.
VYupaBieHue MarepuaiaMd H UX
CBOMCTBAMH. Harpyzku "
OIIK-3 Criocoben rpaHndHble ycnoBusa. IIpakTnka
3auer. 1. Pa3gen:
UCIIOJIb30BaTh KOMITBIOTEPHOTO aHalu3a B cpejie .
. - KOMITbIOTEPHBIH
COBPEMEHHbBIE APM WinMachine. Pa6ora ¢
1. 3Haer MeTonmbl H . . aHanu3 B cpelie
uHpopMaMoHHO- npoektom B APM WinMachine. : -
CPEICTBa XpaHCHHS W . APM WinMachine -
KOMMYHHKAI[MOHHbIE CrartucTuuecKkuii aHaJM3 )
3aIIUTEI IIpakTuueckue Bonpocsl 1-19; 2.
TEXHOJIOTHH, . HATIPSHKCHHOTO COCTOSHHSL.
KOMIBIOTEPHOH paboTer Pazne:
rII00abHEIC VYnpaBieHue MaTepuaniaMd U HX .
uHpOpMALUU . KomnbroTepHsIit
UHPOPMALMOHHBIC CBOWMCTBaMH. Harpy3ku u aHATH3 B Cpesie
eCypChl B HAayYHO- AQHUYHBIE cnoBusi.  Pacuer
peeyb i P Y ANSY'S — Bonpocsr
MCCIIeI0BaTEIbCKON epeaTOYHbIX MEXaHU3MOB 1- 30
JIESITeTbHOCTH CTaHOYHBIX TpPHBOAOB Pacuer '
CTaH/apTHBIX COCTUHEHU I
9JIEMEHTOB CTAHOYHBIX IPHBOIOB.
Pacger  THIIOBBIX  3JIEMEHTOB
CTaHOYHBIX TIPUBOJIOB.
CratucTuaeckuit aHaIn3

2




HaMpsHKEHHOTO
KOHCTPYKTHUBHBIX
CTaHOYHBIX MTPHBOJOB

COCTOSAHUA
OJICMCHTOB

IIpakTuka KOMIIBIOTEPHOTO
anammsa B cpene ANSYS. Pabora
c TIPOEKTOM B ANSYS.
VYnpaBieHne MarepuaniaMd W HX

CBOMCTBAMH. Harpy3zku u
aHW4HbIe YycioBHs. [IpakTnka
OIIK-6 Cnocoben P Y P
S —— " KOMITBIOTEPHOTO aHalu3a B cpejie
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2. MeTtoanka OleHKH 3TanoB (h)OPMHPOBAHUSA KOMIETEHINH MO TMCIUILINHE

Pe3ynbrarel 0OyueHUs MO JUCUUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMH B IPOrpaMMe
UH/IMKATOpaMH JIOCTMKEHUS KOMIIETEHIMH TPOBEPSIOTCS TMPH TMPOBEICHUM MEPONpPUATHH TeKyIei
aTTecTaluu (KOHTPOJIs) B MPOIlecce M3YUEeHUsI TUCIIUIUIMHBI, YKa3aHHBIX B Tabnuue pasznena 1.

[TpomexxyTouHas arTecTanus MO AMCHUILIMHE TpoBoauTcs B 1 cemecTtpe - B (opme 3auerta,
KOTOpPBIN HalpaBjieH Ha OLIEHKY c(hOPMUPOBAHHOCTH PE3yIbTATOB OOYUEHHS IO AUCLUILTUHE (MOIYJIIO),
COOTHECEHHBIX C YCTAaHOBJIEHHBIMU B MpPOrpaMMe MHIUKATOpaMu AocTwxkeHus komnereHuuii OITK-1,
OIIK-3, OIIK-6, OTIK-7 1 COOTHECEHHBIX ¢ HUMHU WHANKATOPOB. (CM. TaOIUILy pa3jena 1).

3ayeT NpOBOIUTCS B YCTHOW M MUCHMEHHOU (hopme, mo Ouneram. Ha 3auere CTyAEHTY BblIaeTcs
Pacnpenenenne IUAAKTUYECKMX €AMHHUI] IO IPOBEPSEMBIM
KOMIIETEHIISIM yKa3zaHo B Tabmune «O000meHHas cTpyKTypa (OHAA OICHOYHBIX CPEACTB Y4eOHOMH

ouer,

BKJIIOYAIOIIMKA 2  BOMpoOCA.
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TUCIUIUIMHED. TpeboBaHUS K JOMYCKY CTYIEHTOB K C/Iaue 3a4eTa, COCTaB OujIeTa U KPUTEPUH OIICHKH Ha
3ayeTe MPUBEACHBI B MACIIOPTE 3a4eTa.

OO0mmue npaBuiia BBICTABICHUS OIEHOK TEKYIIEH W MPOMEXYTOUYHOM aTTEeCTAINH MO JUCIUTUIHHE
OTIpeNIETAI0TCS 0aUTbHO-PEHTUHTOBOM CHUCTEMOM, IPUBEACHHOM B pabouel mporpaMMe JUCITUTIITAHBI.

Ha ocnoBanuu kpurepues, NpUBEACHHBIX B I1. 3, OCYIIECTBIISIETCS] OLEHKA YPOBHEM JOCTUTHYTHIX
pe3ynbTaToB  00ydeHus M0 JUCIHUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B MpPOTrpaMme
uHaukaropamu jgoctwkenus komnereHiui OIIK-1, OIIK-3, OIIK-6, OIIK-7, 3akpemyieHHbIX 3a
IYCIIAIIIIMHOM.

3. O0mas xapakTepucTHKA YPOBHEH pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX ¢ HHINKATOPaMHU
AOCTHKEHHUS] KOMIIeTeHIIUil

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOGHO  MOJNHOCTBbIO.  CTyneHt
JIEMOHCTPUPYET CHCTEMAaTHYECKOE€ W TJIyOOKOe IMOHMMaHHE Yy4yeOHOro MaTepuayia M CIOCOOHOCTh K
CaMOCTOSITETbHOMY TOMOJHEHUI0 M OOHOBJICHMIO 3HAHWH B XOJe JalbHeWniell ydyeOHOW paldoThl U
npodeccuoHanbHOM NesaTebHOCTH. ChOopMUPOBAHBI HEOOXOIUMBIC HABBIKM MPAKTHYECKON padoThl. Bee
yueOHbIe 3aJJaHusl, IPEIYCMOTPEHHBIE MPOTrpaMMOi 00yUYEHHsI, BEITIOJTHEHBI KAYECTBEHHO, 0€3 3aMeYaHu.
Pesynbrarel oOydyeHHs 1O AMCHMIUIMHE (MOMIYJ0), COOTHECEHHBIE C YCTAaHOBJICHHBIMU B TPOTPaMMeE
UHAUKATOPaMH JOCTHIKEHHS KOMIIETEHIMI, OIICHEHBbl YHCIOM OajuioB, BXOSIIMM B JHana3oH
MIPOJIBUHYTOTO YPOBHS.

Ba3zoBblii. Teopernueckoe cojepkaHHE Kypca OCBOEHO B o00beMe, HEO0OXOIUMOM JUIs
MaIbHEWImeH y4eObl ©  TmpodecCHOHANBHON  JeATSNIBHOCTH. HaBbIkKM MpakTUYeCKoW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bee mpeaycMoTpeHHbIe TporpaMMoil 00ydeHus: yueOHble 3aaHus
BBIMIOJIHEHBI C HEOOJBIIMMHU IOTrPEHIHOCTAMU. Pe3ynbraTel 00y4deHMs] MO JUCLUIUIMHE (MOIYJIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMHU B IIPOrPAMME MHAMKATOPAMU JOCTHXKEHHSI KOMIETEHUUN, OLEHEHbI
4yKiCcJIOM OajioB B Ipefesiax 0a30BOro ypoBHsI.

IToporoBelii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOJUMOM s
JanpHene yueosl U npodeccruoHalbHON JiesTebHOCTH. HekoTopble mpakThyeckue HaBbIKU paboThl C
chopMupoBaHbl C TmpobOenamMu. YueOHble 3aJaHMsl, NPEAYCMOTPEHHbIE MporpaMMol OOy4eHus,
BBIMOJHSUINCh C OMIMOKaMM, HCIPaBICHHBIMU TI0J PYKOBOJACTBOM IIpernojaBaTeins. Pe3ynbTaTsl
00y4YeHMs 1O AUCLUIUIMHE (MOYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMHU B IPOTrpaMMe MHIUKATOPaMHU
JOCTUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YMCIIOM OallyIoB B Ipe/iesiax MOPOroBOr0 YPOBHSI.

Hu:ke nmoporosoro. Teoperuueckoe cojep)kaHue Kypca ocBoeHO (pparmentapHo. HeoOxoanmele
HaBbIKM MPaKTHYEeCKOH paldoThl c(OpMHUPOBaHbI MHMHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOy4eHUs, HE BBINOJHEHBI. Pe3ynbTaThl 0OydeHUs MO JUCIMILIMHE
(MOyI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHJMKATOPAMU JOCTHKEHHSI KOMIIETEHIIHIH,
OLIEHEHBI YNCIIOM 0aJIJIOB, BXOAAIIMX B IMANa30H HIKE ITOPOTOBOTO YPOBHH.



DenepalibHOE FOCYAapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

IHacnopr 3a4era
IO JUCHMIIIIMHE «Maremaruueckoe MOZACIIMPOBAHUC B MAIIMHOCTPOCHUW, 1 CCMCCTP

1. Meroauka oleHKH

CryneHT pomyckaeTcs K clade 3adera MPH YCIOBUHW, YTO OH BBHIMOJHWI M 3alIUTHI BCE
NpakTUYeCKHe padOThI U pacueTHO-rpaduueckoe 3aaanue, u Habpan He meHee 40 OayIoB.

Ha 3adere ctymeHnrty BblmaoTcs 2 Bompoca. PacrpeneneHue AMJAKTHUECKUX ETUHHIL IO
IPOBEPSEMBIM KOMIIETCHIUAM yKa3aHo B Tabiwuie «O0o0meHHas CTpyKTypa (poHIa OICHOYHBIX
CPEICTB yueOHOU AUCIUILITUHBDY.

BeicTaBiieHHE OIICHOK Ha 3a4eTe OCYIICCTBISCTCS Ha OCHOBE BBINIOJHECHHUS M 3aIIUTHI IBYX
BompocoB. OIeHMBaHWE OTBETa Ha BOIPOCHI OCYIIECTBISIETCS B COOTBETCTBHH C YpPOBHEM
3HaHUU: "ynoBieTBopuTensHO" — 5-6 6amt; "xopomo" — 7-8 6amnos; "otnuyno" — 9-10 6amios.
Bcero 3a 1Ba Bonpoca cTyI€HT MOKET HOJIYyYUTh MakcuMyM 20 O6asios.

dopma OuJieTa VIS 3a4eTa
HOBOCUBUPCKUM FOCYI[APCTBEHHbIﬁ TEXHUYECKUU YHUBEPCUTET
QPakynerer MTO

Buaer Ne 1
K 3aquy 110 JUCIIUIIJIINHEC ((MaTeMaTI/IqGCKOG MOI[CJII/IpOBaHI/IC B MaHII/IHOCTpOGHI/II/I))

1. TIpoekTHpoBOUHBIH pacueT 3yO4aToil UMIAMHAPUYECKOH NpsAMO3yOoi (Koco3y0Ooit)
nepeayyl BHEITHETO 3aleTICHHS.

2. 3anmycture ANSYS Workbench, co3gaiite HOBBIN OJIOK CTATMYECKOTO MPOYHOCTHOTO
aHanm3a Static Structural. 3amyctute Moaynb ympaBiaeHus Marepuaiamu. OTBeTbTEe Ha
CJIEAYIOIINE BOIIPOCHI:

- B xakoMm OKHE HaxXOATCsl CBOMCTBA MaTepUAIOB?

- Yro otobpakaetcs B naHensx Table u Chart?

YTBepxkaaro: 3aB. kadeapoit JIoJpkHOCTE, DO
(Toamuck)
(mata)

2. Kpurepun ouenku

3awuma cuumaemcsi Hey0081eMEOPUMENbHOU, €CITH CTYICHT HE OCBOWJI TEOPETHUYCCKHIA
MaTepuai U He CMOT 00OOIIUTh TEOPETUUECKUH U MPAKTUUECKUI MaTepra; OlleHKa COCTaBIsET
Meneel0 6anaoB.

3awuma cuumaemcs cocmosswielics HA NOPO206OM YPOGHe, €CIH CTYICHT OCBOWII
TEOPETUYCCKHII MaTepua, HO HE CMOT OOOOIIUTh TEOPETHUCCKUN U MPAKTUYCCKUI MaTepUa,
oreHka cocrasisier 10-13 6amios.



3awuma cuumaemcs cocmossutelicsi Ha 0A3060M YpPOGHe, €CIIA CTYACHT CMOT 0000IIUTH
NPaKTUYCCKUN M TEOPETHUECKUI MaTepHal, JOMYyCTHII HECKOJIBKO OMUOOK MPH 3aIIUTE, TPUBEI
HE JOCTAaTOYHO YETKYIO apTyMEHTAIMIO CBOCH TOYKHU 3pEHUS MPH OTBETE HA BOMPOCHI, OIICHKA
coctapsieT 14-17 6annos.
3awuma cuumaemcs cocmosguielicss Ha RPOOGUHYMOM YPOGHe, €CIIA CTYIEHT CMOT 0000IIUTh
NPaKTUYCCKUN ¥ TEOPETUYCCKHI MaTepHall, IPUBET TOCTATOYHO YETKYIO apryMEHTAIUIO0 CBOCH
TOYKH 3PEHHUS TI0 BCEM BOIPOCaM, OlleHKa cocTaiser 18-20 Gaos.

3. IlIkana ouneHKH

Ecin cryneHT B ceMecTpe paboTan HE CHCTEMaTH4ECKH, B pPE3yjbTaTe 4Yero He Hadpan
TpedyeMoe KOIMYeCTBO OasIoB, TO EMY BBIAAETCS JONOJHUTEIbHOE 3a/1aHUE, TeMaTHKa U 00beM
KOTOPOT'O OIIPEJIEISIFOTCS IIPENO0IaBATEIIEM.

Ecnu B pesynbraTe clauu 3aueTa CTyleHT He HaOupaer 10 OaiioB MM C y4eToM cAayu
3aueta ero cymmapubiii pedtunr (OLHEHKA HA 3AYETE + ouenka 3a BbIIOJIHEHUE
IOPaKTUYeCKUX paboT) He 1mpeBblmaer 49  OawioB, €My  BBICTaBISETCS — OLIEHKA
"HeynosnersopurenabHo" (FX) ¢ BO3MOXKHOCTBIO Iiepeciayu.

ITpu nepecpade 3auera CTYIEHT HMMEET BO3MOXKHOCTH IIOJIyYHThb OLIEHKY He Bblle E
("ynoBnerBoputenbHO").

CryneHT nMeeT BO3MOKHOCTh MOJYYUTh JOMOJIHUTENbHO 10 20 6ayuioB NMpHU BbINOJIHEHUH
paboT, He MPEeayCMOTPEHHBIX OCHOBHOW MPOrpaMMoOil OCBOEHHUs Kypca. JlaHHbIe BHIBI padoT
coriacyrorcs ¢ mpernojasateneM. OJHUM U3 BapUAHTOB JONOJIHUTEIBHOW PabOThl MOXKET OBITh
BBINOJIHEHUE PacYETHO-TpaduvIecKoil paboTHI 10 33JaHHO TIPenoaBaTeeM TEMAaTHKE.

B o0meit onieHke o AuCHUIUIMHE OaJUlbl 32 3aU€T YUUTHIBAIOTCSA B COOTBETCTBUU C IIPABUIAMHU
0aJIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B pab0oYeil mporpaMme JUCIUILINHBL.

HTorosas oreHKa 110 JUCHUILIMHE BBICTABISICTCS COrJIacHO Ta6JII/IIle.

Tabnuia
98-100 | 93-97 | 90-92 | 87-89 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 50-59 25-49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpo1uIo YAOBJICTBOPUTEIBHO HCEYHIOBJIETBOPUTEIIEHO
3a4YTCHO HE 3a4YTCHO

4. BOl'lpOCbI K 3a4€Ty M0 AU CHUIIJIHHE «MarteMaTu4eckoe MOAC/JIMPOBAHUEC B
MAalIHHOCTPOCHUH»

Komnblorepnbiii anaaus B cpeae APM WinMachine
. PacueT coemmHEHNS ¢ HATATOM.
. PacueTr KOHMYECKOTO COCAUHECHUS.
. PacueT coequHeHns NpU3MaTUYECKON IITTOHKOM.
. PacueT coeTMHEHNS CErMEHTHOM IIMOHKOM.
. Pacuer mpsM060YHOTO NITAIIEBOTO COSTUHEHUS.
. Pacuer 3BOIBBEHTHOTO IIMIICBOTO COCAUHCHUS.
. Pacuer TpeyrosbHOTO MUTUIIEBOTO COCTUHECHHUS.
. Pacyer mpuamatudeckoro npopuiIsHOT0 COEAMHEHUS.
. Pacuer pe3b00BBIX COETMHEHUH.
10. PacueT cBapHBIX COEIMHEHUN.
11. IIpoexTHpoBOYHBIH pacueT 3yOuyaToW UMIMHAPUYECKOH MpsAMO3y0oil (koco3y0oit)
Nepeaur BHEIIHETO 3aleIJICHUsI.
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12. IIpoeKTHPOBOYHBIN pacdeT 3y0uaToil KOHUYECKOW OPTOrOHAIBHON Mepesadu ¢ MpsIMbIMU
(KpyroBBIMH) 3yObSIMH.

13. IIpoekTUpOBOYHBII pacueT YepBAYHON MEpeIadH.

14. IIpoeKTUPOBOYHBIN pacueT KIMHOPEMEHHOM MepeIayu.

15. [IpoeKTHpOBOUHBIN pacueT LIETTHOM Nepeayn.

16. Pacuer Baja Ha yCTaJOCTHYIO IPOYHOCT.

17. Pacuer paauaibHOTO MOAIIUITHUKA CKOJIBXKEHHUS, paOOTAIOMIETO B PEKUME KUAKOCTHOTO
TpPEHUS.

18. PacueT noaIIMITHUKOB KaueHUsI.

19. Pacuer ymnpyrux 5J€MEHTOB MaIIWH: IMPOEKTUPOBOYHBIA pACUET MPYKUHBI CHKATHUS
KpYyIJIOrO IONEPEYHOI0 CEYEHHUs; IPOBEPOUHBIM pacdyeT MpPYXKUHBI CXKaTUS KPYIJIOro
MONEPEYHOI0 CEYEHUsT; MPOEKTUPOBOYHBIN PAaCUeT MPYKUHBI CKATHUSI KBAIPATHOTO MTONIEPEUHOTO
CEYEHUs; NMPOEKTUPOBOUHBIM pacyeT MPYXKHUHbI PACTSKEHUS KPYIJIOrO MONEPEYHOr0 CEYEHMS;
MIPOEKTUPOBOYHBIN pacyeT NPYKUHbI KPYUEHUSI KPYTJIOTr0 NONEPEYHOTO CEUCHMUS.

KomnbroTepHblii anaan3 B cpeae ANSYS

Ocuosbl padoTsl B ANSYS WORKBENCH

1. Yto Ha3bIBaeTCs KOHEUHO-3JIEMEHTHON MOJIEIIbIO?

2. HazoBuTe TUIBI KOHEUHBIX 2JIEMEHTOB. UTO 03HAYAET MOPSIIOK KOHEYHOI'O JIeMeHTa?

3. 3anumuTe paspemaroniue ypasHeHuss MKD i ctatuueckoro aeopMupoBaHusl.

4. Kak yuyuThIBalOTCS FPAaHUYHBIE YCIIOBHS B IEpEMEIIECHUAX (CBsI3N)?

5. Kak npuBecTtu pacnpeenéHHble HArpy3KH K y3JIOBbIM?

6. 3anycture ANSYS Workbench. OTBeTbTe Ha clieayIomme BOPOCHL:

- Uto Ha3wiBaeTcs npoektoM B Workbench?

- Jlnst gero npenHazHadeHsl okHa Project Schematic u Toolbox?

- Kakue BuIpl MHXXEHEPHOrO aHaimM3a peanusyrorcs Omokamu Static Structural, Transient
Structural, Steady-State Thermal u Modal?

- Kakue ocHOBHBIE 3JIeMEHTHI UMEET Kaxk/Ibli OJI0OK HHKEHEPHOTo aHau3a?

- Jlns yero npeaHasHaueHa KHonka Import Ha maHean UHCTPYMEHTOB?

- Jnsa uero mnpennasHayenbl kHomku Refresh Project u Update Project Ha mnanenu
UHCTPYMEHTOB?

7. Co3naiite HOBBII MPOEKT U pa3MECTUTE B HEM OJIOK CTaTHUECKOTO MPOYHOCTHOTO aHAIIN3A.
[Tepeumenyiite co3manHblii 010k Kak «Cratuueckuii aHanmusy». Jlo0aBbTe B MPOEKT €Ie OJUH
HE3aBHCHUMBII OJIOK MOJAIBHOTO aHalIu3a | 3ajaiiTe emy ums «MoJanbHbIi aHanu3». OTBEThTE
Ha CJIEAYIOILUE BOIPOCHI:

- Kakue sTansl HH)KEHEPHOTO aHaIM3a pean3ytoTcs B aeMentax Geometry, Model, Results?

- UTO moKa3bpIBAIOT 3HAYKHU B IIPABOM YaCTH KaXKJIOTO AJieMeHTa 0oka?

- Kak BbI3BIBa€TCS KOHTEKCTHOE MEHIO AieMeHTa O1oka? Kakue KoMaHAbl OHO COIEPKUT?

- MoXHO 11 3aMEHUTh BUJ] MH)XCHEPHOT'O aHaiu3a B OJI0Ke, HE yaass ero?

- N3mensitces mu mapameTtpsl KO-cetku B 6i10ke «CTaTudeckuii aHan3», €ClIM UX U3MEHUTH B
6510ke «MopanbHbIA aHANINU3)?

8. I[TocTaBnena 3aaya: uccaen0BaTh MPOYHOCTh KOHCTPYKIIUH MPH 33JaHHOM Harpy>XeHUH U
HarpeBe 10 BBICOKOM Temmeparypel. (Co3naiiTe HOBBIM MPOEKT M pPa3MECTUTE B HEM
HE00XO0/IMMbIE CBsI3aHHBIE OJOKK MH)KEHepHOTro aHanu3a. OTBEThTE Ha CIEAYIOIIUE BOIPOCHL:

- Uto maeT ycTaHOBJICHHE CBsized Mexay Onokamu? KakuM Tumam mpuHaAiexKaT CO3TaHHbBIC
CBA3U?

- Kaxoii 6110k siBIisleTCS KOPHEBBIM, a KAKOW MOYNHEHHBIM?

- Kak mu3MeHuTh CBOICTBA OTYMHEHHOTO dlIeMeHTa?

- Kak BcTaBUTHL HOBBIN OJIOK, HE 3a1aBas CBI3eii?

9. 3amycture ANSYS Workbench, co3maiiTe HOBBIII OJIOK CTaTHYECKOTO MPOYHOCTHOTO
aHanm3a Static Structural. 3amyctute Moaynb ympaBieHus Marepuanamu. OTBeTbTe Ha
CJIEIyIOIIHE BOIIPOCHL:




- lnst gero nmpeanasHauensl okaa Outline Filter u Outline Panel

- B kakoM OKHE HaxoAATCs CBOMCTBA MaTepHUaioB?

- Yrto otobpakaetcs B manensix Table u Chart?

10. Coznmaiite HOBBI MaTepuasn ¢ uMeHeM «NewMatl». 3agaiite emy ynpyrue CBOMCTBa
(Momyns FOura 1 ko3 punuent Ilyaccona).

11. U3menute ynpyrue cBoiictBa Marepuaina «NewMatly, cienaB moayns FOHra 3aBucsImm
OT TeMIEepaTypsbl. 3a1aliTe HECKOJIBKO 3HAYEHUM MIPU pa3Iu4HbIX TEMIIEPATYpax.

12. Jlo6aBeTe MaTepuan Aluminium Alloy u3 ctangaptaoii 6ubauoreku General Materials B
TEKYIIUi Habop MaTepuanoB. VICKIIOUNTE MIOTHOCTH 3TOTO MaTepHalia U3 MepeyHsi CBOMCTB.

13. HaznaubTe Aluminium Alloy B kauecTBe MaTepuana, HCIOIb3yeMOT0 M0 YMOJYaHUIO IS
TBEPJBIX TEI.

14. KakuMu 3a1a10TCsl TUTACTUYECKHUE CBOMCTBA MaTepuaia’?

15. Kakum CBOMCTBOM 3aJar0TCsl pe3yJbTaTbl OJHOOCHBIX MCIBITAHUN MaTepuansa Ha
pacTspbkeHue/cxarue?

16. B kakoM Moxayne  BBIOMHSETCA  pa3OMEHHE  TI'EOMETPUYECKUX  MoOJelen
KOHEYHORJIEMEHTHON CETKOU?

17. Ha3oBute 1Ba ciocoda co3gaHusi KOHEYHO-3JIEMEHTHOM CETKH.

18. OnumuTe NopsAa0K IeHCTBUM MPU CO31aHUM KOHEUHO-2JIEMEHTHOM CETKH.

19. Kakue »1eMEeHTHl UCIOJNB3YIOTCS NpU pa30MeHUM OOBEMHBIX TEIl, TUIOCKUX O00O0JIOYEK,
OJIHOMEPHBIX Ten?

20. Kakue Bo3mokHocTH mMetoTest B Ansys Workbench st reHepanim ceTKH B COCTaBHBIX
neramsax?

21. Kakue ycTaHOBKM /Jii KOHEUHO-3JIEMEHTHOM CETKH I103BOJISIET OCYILIECTBISATH pPa3/iei
Sizing okHa HacTpoek?

22. Co3paiiTe HOBYIO OOBEMHYIO MOJIENb B OJIOKE CTATUYECKOTO IMPOYHOCTHOTO AHAIU3a.
3amycTuTe MOAYNIb CUMYISIHUA. OTBETHTE HA CIEIYIOIINE BOIPOCHL:

- st gero npennazHadensl okHa Graph u Tabular Data?

- YUem oTnnyaercsa nHdopmaius o nomaroBoii Harpy3ke B okHax Graph u Tabular Data?

- HaszoBuTe KOHCTPYKIIMOHHBIC HAarpy3Kd, 3agaBaeMmble B paszene Loads mnanenu
uHCTpyMeHTOB Environment.

- Kakue rpaHuuHble yCIOBHS 3aJaloTcsi B pasfene Supports MaHeldn HWHCTPYMEHTOB
Environment?

23. Cozpaiite COOCTBEHHYIO KOOPIMHATHYIO CHCTEMY, OTJIMYAIOLIYIOCS IO HANpaBiICHHUIO
ocell M pacroyio’KeHHIo OT riodanbHol. [lepenmenyiite ee.

24. Tlpunoxutre K Mojaenu rpaBuTaniuoHHoe yckopenue (Standard Earth Gravity).
Hanpasnenue yckopeHus 3a1aiiTe BI0JIb OCH Y MOJIb30BAaTEIbCKONW (BHOBb CO3aHHON) CHCTEMBI
KOOpJIMHAT.

25. IIpunokuTe MOMEHT K TOUKe, peOpy MM MOBEPXHOCTH, UCIIONB3Ys KoMaH1y Moment.

26. [1pu momomu koMausl Fixed Support skecTko 3akpenure pedpo MoIemu.

27. 3anaiite komanoil Displacement Ha 11000# MOBEPXHOCTH 0OBEMHOTI0 Tejla MepeMelieHne
Ha -5 MM B HamnpaBieHuu ocu X. OTBEThTE Ha BOIIPOCHI:

- Kakumu cnoco6amu MoskeT OBITh 33/1aHO NepeMelieHue?

- Uto o3Hauaet 3HaueHue «0» s KOMIIOHEHTHI TIEPEeMEIICHUSI ?

- Uro o3nauaet 3HaueHue «Free» B 110oj1e KOMIIOHEHTHI?

28. Buasl HCTOYHUKOB OHHEPrUM M (QYHKIHOHAIbHBIE 3aBUCHMOCTH, ONMCHIBAIOIINE
MHTEHCUBHOCTD PACIIPEAEICHUS Tera?

29. HUcnonw3oBath momynss Heat Input Fitting macrepa cBapku Welding Advisor ms
CO3/aHUSI OIIPEJEIIEHHOTO TUIIA HCTOYHUKA DHEPTHH.

30. Co3ath M paccyuTaTh CTaHAAPTHOE CBAPHOE COCIMHEHUE C HCIOJIb30BAHHEM MOJYJIS
Welding wizard.



DenepanbHOE TOCY1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITICTO OOpa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIHH

HacnopT 33)13HI/II7[ JJIST BBIMIOJTHEHUSA MPAKTHYCCKUX paﬁoT
0 AUCIHUILIMHE «MaTemMaTuuecKoe MOACIIMPOBAHUC B MAIIMHOCTPOCHUMN», 1 CEMECTP

MeTtoanka oleHKH

JUist 3aIIUTHI TATH MPAKTHUECKUX PadOT CTYAEHTAM IpeIaracTcsl BHIMOJHUTD CIEAYIOMINNA THIIOBOK
Habop 3amanuid: [lpaktuueckas pabora Ne 1: «lIpakTMka KOMIIBIOTEpHOTO aHaidu3a B cpene APM
WinMachine. PaGora ¢ mpoektom B APM WinMachine. CraTucTudeckuil aHalnu3 HaIpPsHKEHHOTO
COCTOSIHMSA. YTIpaBJICHHE MaTepuajllaMd M HUX CBOMCTBaMu. Harpy3km W TIpaHUYHBIC YCIOBHA;
[Tpaktuyeckas pabora Ne 2: «PacueT CTaHIApTHBIX COCIWHEHHUN HJIEMEHTOB CTAaHOYHBIX IPUBOJIOB.
Pacuer THUNOBBIX 3JEMEHTOB CTaHOYHbIX HpuUBOAOBY»; IlpakTHueckue paborsr Ne 3: «Pacuer
[IEPEJTaTOYHBIX MEXAaHHW3MOB CTaHOYHBIX MpuBOAOBY»; Ilpaktnueckas pabora Ne 4: «lIpaktuka
KoMIbtoTepHOro ananuza B cpene ANSYS. Pabora ¢ nmpoekrom B ANSYS. Ympasnenue marepuanamu u
ux cBoiictBamu. Harpyskum u rpannunbele ycnoBus», IIpaktudeckass padora Ne 5: «Crarucruueckuit
aHaJIN3 HAIPsKEHHOI'O COCTOSIHUS KOHCTPYKTHUBHBIX JIEMEHTOB CTAaHOUYHBIX NPUBONOBY». PacnpenencHue
3aJJaHUi TPAKTUYECKUX 3aHATHI MO MPOBEPSIEMBIM KOMIIETCHIMAM YyKa3aHO B Tabiwime «O0o0meHHas
CTPYKTYpa (OHJa OLICHOUHBIX CPEICTB YUEOHON AUCHUIUIUHBDY.

BricTaBieHre OLIEHOK Ha IPAKTHYECKOM 3aHSITUU OCYLIECTBIISIETCS Ha OCHOBE BBINOJIHEHUS U 3aLUThI
OJTHOI'O THIIOBOI'O 3a/JaHus (CM. BbIlIE). 3alluTa MPAKTUYECKOH pabOThl B COOTBETCTBUM C YPOBHEM
3HaHuii: "ynosnerBoputenbHo" — 8-10 6amt; "xopomo" — 11-13 6anna; "oriamyHo" — 14-16 Gansos.

Kputepun ouenku

Paboma cuumaemcs nHe 6blnOIHEHHOU, €CIIM CTYICHT HE OCBOMJI TPAKTUYCCKUH U TEOPETHUYCCKHI
MaTepHalibl; OIIEHKA COCTAaBIISIET MeHee 8 OaIoB.

Paboma cuumaemcs 6vlnonHeHHOU HA HOPO20BOM YPO6HE, €CIV CTYACHT OCBOWII IMPAKTHYCCKHM
MaTepHall, HO He CMOT 0000IINTh TEOPETUIECKAN MaTepral; olleHka cocranisier 8-10 Oamna.

Paboma cuumaemcs vinonnennou Ha 6a3080Mm ypoeHe, €Cu CTYICHT CMOT 00OOIIUTH MPAKTUYECKUIN
M TEOPEeTUYECKWH Marepuaji, [ONMyCTWI HECKOJbKO OMMOOK TIpU OIpEaesieHUH IapaMeTpoB
MaTEeMaTHYeCKON MOJENH, MPUBEN HE TOCTATOYHO YETKYIO apryMEHTAIMIO CBOUX JEUCTBUN U BBIBOJOB,
omeHka coctasisier 11-13 Gamos.

Paboma cuumaemcs evinonHenHou Ha RNPOOBUHYMOM YpOGHe, €CIU CTYIEHT CMOT 0000IIUTh
NPAaKTUYECKH ¥ TEOPETUYECKUH MaTepuall, MPHUBEN JOCTATOYHO YETKYIO apryMEHTAIMI0 CBOUX
JEHCTBHI MPHU MOCTPOSHUN MaTeMaTHYeCKOW MOJIeTH, OlleHKa cocTaBisieT 14-16 Gamnos.

Ixana oueHku

B 00wieilt oneHke 1Mo TUCHUIUIMHE O0ajuibl 32 MPAKTUUYECKHUE 3aHSTHUS YUUTHIBAIOTCS B COOTBETCTBHUHM C
IpaBUIaMU OAJUIBHO-PEUTHHTOBON CHCTEMBI, IPUBEICHHBIMU B paboueil mporpamMme JUCHUIUIMHBIL.

Ecnu B pe3ynbrare ciaum 3adera CTyleHT He HabupaeT 10 GaiioB WM ¢ y4eTOM CAAayu 3ayeTa ero
cymmapHblii pedTuHr (onenka Ha 3adere + OLIEHKA 3A BBIIIOJIHEHHUE INTPAKTHUYECKHUX
PABOT) ne mpeBbimmaer 49 06awioB, eMy BBICTaBisieTcs oreHka "HeypoierBoputenbHO" (FX) ¢
BO3MO>KHOCTBIO IIEPECIAUH.

[Ipn mepecnaye 3ayeTa CTYJIEHT HMEET BO3MOXKHOCTb TIOJNYYUTh OLEHKY He Bbimie E
("ynoBneTBopUTENBHO").

CTyneHT uMeeT BO3MOKHOCTh MOJIYYUTh JOMOJHUTENbHO 10 20 6ayuioB MpH BBINOJIHEHUU padoT, HE
IPEJyCMOTPEHHBIX OCHOBHOM MpOrpaMMoil ocBoeHHs Kypca. JlaHHBIE BHIBI PabOT cOTIacyroTcs ¢
npenogasateneM. OJTHUM U3 BapUAHTOB JOMOJHUTEIHHON pabOThl MOXKET OBITH BBHIOJHEHHE PACUETHO-
rpaduueckoil paboThI 10 3a/laHHON MpenojaBaTeieM TeMaTHKe.



Htorosas OLICHKA 110 JUCHUIIJIMHC BBICTABJISICTCA COTJIACHO Ta6n1/1ue.

Tabmuma
98-100 [93-97 [00-92 [87-89 [83-86 [80-82 [77-79 [73-76 [70-72 [67-69 [63-66 [60-62 [50-59 [25-49 0-24
A+ A A- [B+ B B- [C+ C C- |D+ D D- E FX F
OTJIIMYHO XOpOoILIo YIOBJIETBOPHUTEILHO HEYOBJICTBOPHUTEILHO
3a4TCHO HE 3a4TCHO

4. TlepeyeHb NPAKTHYECKHUX PAdOT

Ha mepBoM mnpakThyeckoM 3aHSATUU BbIIAETCS KOMIUIEKT HCXOAHBIX JAaHHbIX: 1) Harpy3zounsie
XapaKTepUCTHKH NPUBOJA TJIABHOTO JBM)KEHUS cTaHka (Tabn. 1-6); 2) UepTexxk WINHHICIBHOTO Y37a
cranka (puc. 1). Ha kaxgoM 3aHATUM CTYAEHTH (MHAMBUAYAIbHO WM B TPYIIE) OCYIIECTBISIOT
[I03TAIIHbIE BHIYMCIIEHUS, HEOOXOAUMBIE JUIsl IPOEKTUPOBAHUS MPUBOJA IVIABHOT'O JABM)KEHUS CTaHKA.

B xauyectBe 00BEKTa NPOEKTUPOBAHUS MPEUIAralOTCs CTAHKU C PYYHBIM M JUCTAHIIMOHHBIM
yIpaBieHueM — OJIOK UCXOHBIX JAHHBIX MPUBEIEH B Ta0J. 1 — 3 MIIM CTaHKU C YUCIIOBBIM IPOTPAMMHBIM
yopasienuem (UYIIY) — xomriekc mpaHHbIX Tabn. 4 — 6. B mepBoM citydae pedbp HAET O pa3paboTke
IIPUBOJIAa C JUCKPETHBIM (CTYIEHUYaThIM) PpEryJIUpPOBaHUEM CKOPOCTH HCIIOJIHUTENBHOIO OpraHa
(wmuHAens), BO BTOPOM — IPHUBO/IA C IJIaBHBIM (O€CCTyIeHUaThIM) PETyIUPOBAHUEM.

BapuanT 3amanus ¢opmupyeTcsi Ha OCHOBE HH(POBOTrO TPEXpaspsaHOTO KON, yCTAaHABIMBAEMOTO
PYKOBOJHUTENEM KYpCOBOT'O MPOEKTHUpoBaHus. B wactHocTH, mpu mmdpe 754 HEOOXOAMMO BBITUCATH
JTAHHBIE CeAbMOUN KOJIOHKH Tabiu. 1 (wim 4), a u3 Tabn. 2 (wm 5) u 1abdn. 3 (uu 6) — COOTBETCTBEHHO
MATOTO U YETBEPTOTO CTOJIOIOB.

Kpamko npoxommenmupyem npunsamoie 6 3a0aHUAX YCI06HbIE 0003HAYEHUSL.

Tabn. 1 u 4 cogepxar uHGOPMALIKIO O THUIIOPAa3MEPe U KIIaCcCe TOYHOCTH CTaHKa, BapUaHTE KOMIIOHOBKU
IIPUBO/A TIJIABHOTO JIBUKEHHS, @ TAKXKE O 3HAUYEHUM OJHOM M3 HKCIUIyaTAlMOHHBIX XapaKTEPUCTHUK
nocaenHero — 3G GeKTuBHONW (HOMHHAIBHON) MOIIHOCTH Ha IIMHUHJENE. 3aJaHHeM MPEayCMOTPEHO
MPOEKTUPOBAHNE YHU(DUITUPOBAHHOTO MPHUBOJA C TJIABHBIM BpAIATEIbHBIM JBHKEHHEM PabOvYero oprana
ISl IBYX HamOoJiee pacpOCTPaHEHHBIX TUIIOB METATIO00padaTHIBAIOIIEr0 000PYIOBaHUS: TOKApHOTO — T
u (pesepHoro — @. OCHOBHBIM pa3MEPHBIM IApaMETPOM I TOKAPHBIX CTAHKOB SBISICTCS MaKCUMAJIbHBIH
auamerp oOpabaTbiBaeMOW JeTajdd HaJl CTAaHWHOW, a i (¢pe3epHbIXx — mmpuHa croja. C yderom
(YHKIIMOHATBHOTO HA3HAYeHUST W KOMIIOHOBKM TMPHBOZAA, KOTOpas OIpEeIeNsieT pPacloiioKeHHe
HaMpaBJSIIOIIMX 3JEMEHTOB HECYIEH CHCTEMbl METAJUIOPEXKYILIEro 0OOpPYJOBaHUS WM MOJOXKEHHE OCH
LWINUHAETS B IPOCTPAHCTBE, YHUBEPCATIBHBIE TOKAPHBIE CTAHKHU MOAPA3NENAOTCS Ha narpoHHble — TII u
nentpoBbie — TL[. CooTBETCTBEHHO MJIsi MHOTOIIENIEBBIX TOKapHBIX cTaHkoB ¢ UIIY, a Taxke (pesepHoro
obopynoBaHusi TipeaycMoTpeHo HakjgoHHoe — TH, BeptukansHoe — TB u B® u ropuzonranpaoe — ['®
UCIOJHEHUE TpuBoja. B oliiem ciyyae MpOEKTHPOBAHUIO MOJIEKAT MPUBOJIBI CTAHKOB TPEX KIIaCCOB
TOYHOCTH: HOpMalibHOT0 — H, noBbimienHoro — I1 u Beicokoro — B.

Taonwmma 1

BapuanTtsl
Hcxomuele nanHbIe

1 2 3 4 5 6 7 8 9 10
Tun craska TII | B® | TII ro TII | B® | TI[ | Td ™ | B®
8;‘*0“0“ flapameTp cTaHKa, 160 | 320 | 200 | 400 | 250 | 160 | 400 | 200 | 320 | 250
OddexTuBHAL MOUHOCTE, Ha 18 6,0 24 | 88 | 372 24 | 60 | 32 | 46 | 4.2
mnuHAene, KBt
Kunacc TouHocTH cranka B I1 I1 H B I1 I1 H H B




Tabnuma 2

BapuanTst
Wcxo/Hble aHHbIE
1 2 3 4 5 6 7 8 9 10
MaxkcumanbHas
4acToTa 4,0 2,5 2,5 4,0 2,8 1,4 2,0 1,6 3,2 2,0
BpalllEHHUs, 10° mun
OO6muit Jrana3oH
peryJupoBaHus 16 25 12,5 14 45 11,2 22,4 10 20 31,5
CKOPOCTH
Jmranazon
peTyIupOBaHUS 5,6 16 5 10 22,4 4 11,2 6,3 8 12,5
ckopoctu ¢ N=const
Mlomyerimast — moteps | 4, 40 20 40 50% 30 30 40 40* 20
CKOPOCTH pe3anus, %
Tabnuma3
Hcxonnsl HHBI BapuanTe!
CXOUHPIC AHHbIC 1 2 3 4 5 6 7 8 9 10
CuctemMa ympaBieHUS
MIPUBOJIOM A P A P A P A P P A
Texmmueckuii —pecype | 5 14 11,2 10 16 17,5 12 18 12,5 15
npuBoja, 10° g
Pexxum  HarpyxeHus
— J T C J T C C T C JI
npusoga N /Ny,
CucremMa cMa3bIBaHUS
MPUBOJA 1 1 1 1 1 1 B u 1 1

Taonuma 4

BapuanTtsl
VcxonHbIle TaHHBIC
1 2 3 4 5 6 7 8 9 10
Tun cranka TH B® TH ro TB B® TB ro TH B®

o -
CHOBHOM ITapamMeTp 500 320 400 250 500 400 400 200 320 250

CTaHKa, MM
Oc¢dexTuBHAsT MOIIHOCTH Ha 14 8 3 12 6 16 10 4 6.8 5
mmnuHjaene, kBt

Kinacc TouHOCTH cTaHka I1 B B I1 B I1 I1 B B 11

Taonumuma 5

Bapuantsl
HcxonHble TaHHBIC
1 2 3 4 5 6 7 8 9 10

MakcumanbHas
JacToTa 5,0 2,8 4,5 3,2 2,0 5,6 2,5 6,0 4,0 3,6
spamenns, 10 Mua
OO6mmmii JTHara3oH
peryJupoBaHus 110 65 80 100 85 90 75 60 120 70
CKOpoCTU
Jwnanazon
peryaupoBaHus 40 12,5 24 28 20 32 10 8 36 16
ckopoctu ¢ N=const
Bup snexktpornpuBoaa 11 A A I1 A I1 11 A A I1




Tabnuma 6

HcxomHbie BapuanTst
JIaHHBIC 1 2 3 4 5 6 7 3 9 10

Cucrema
yIpaBJIeHUs r o €] r C) r 2 r r C)
TIPUBOJIOM
Texuuueckuit
pecypc 20 | 14| 112 |10 |16 | 175 | 12 | 18 | 125 | 15
IIPUBOJA, 10%a
Pexum

Harpy>XeHus

NpHUBOJA N
/NHOM

OctaBmmecs: Ta0NHIIBI BKIIOYAOT CBEACHHUS O CKOPOCTHBIX BO3MOXKHOCTSIX, peKUME PabOTHI MPUBO/IA
1 0COOCHHOCTSIX KOHCTPYKTUBHOTO HCIIOJIHEHHSI €0 OTIEIbHBIX CHCTEM.

OOmuii nuama3oH pEryJIUpPOBAHMS OTPAKAET OTHOIICHHE MAaKCHMAalbHOM YacTOTHI BpaIleHUS
WINUHAEIS K MUHUMalbHOU. /[Mama3oH peryaupoBaHuUsi C MOCTOSSHHOM MOIIHOCTBIO MO3BOJISIET HAUTH
3HAYEHHWE TAK HA3bIBAEMOW PACUETHOM YACTOTHI BpAIllEHUS NpuUBOAA. JlomycTumas moTepss CKOpOCTH
pe3aHus IpenonpeaessieT BeIMYMHY 3HaAMEHATENs () TEOMETPUUYECKOTO PsiJia YaCTOT BpallleHUs IPUBO/IA C
JUCKPETHBIM PEryJIupOBaHUEM, IPUUYEM 3HAUEHHE NIOTEPU CKOPOCTU, OTMEYEHHOE 3BE3/10YKOH, MPUCYILE
OonpiieMy @ (CTpyKTypa TpUBOAa C JBYMS 3HAMCHATENsIMHU psifa). s CTaHKOB ¢ IUIaBHBIM
pEeryJaupoBaHUEM €ro BeJIMYMHA, KAK U3BECTHO, paBHA HyI0. [loaTtomy aisa crankos ¢ UITY BmecTo 3toro
rapameTpa B KaueCTBE UCXOHOTO JAaHHOTO BBEJICHO APYyroe TpeOoBaHue: BU/ dJIEKTponpuBoaa (Tadi. 5).
B sTux crankax OeccTyneH4aroe U3MEHEHHE YACTOTHI BPAILCHUS LIMUHICIS MOKHO 00ECIeUuTh MyTeM
MIPUMEHEHHUSI DJEKTPOABHUTATENST JUOO MOCTOSIHHOrO Toka — [I, MMOO aCHMHXPOHHOrO C YacTOTHBIM
peryaupoBaHuem — A.

[IpuBogam cTaHKOB OOIIETO HAa3HAYCHHS MPUCYIIHM JBAa THUIA CHUCTEM YIpaBieHUs: pydHoi — P u
nuctanuuoHHbI — []. [Tocnenuss, kak u B ctankax ¢ UIIY, KOHCTpYKTHBHO MOKET OBITh BBIIIOJIHEHA HA
0a3e NeKTpuIecKoil — O mim ruapaBindeckoi — I sHepruii. Pexxum Harpyxenus (nerkuii — JI, cpennuit
— C, Tsxensiii — T) oTpakaeT OTHOIIEHUE CPEIHEN MOITHOCTH, Pealu3yeMOoi B MpOIlecce dKCILTyaTalluu
CTaHKa, K HOMUHAJIBbHON MOIIHOCTU NpuBoja. CTaHKH C YHHUBEPCAITBHBIM XapaKTEPOM BBITIOIHIEMBIX
TEXHOJIOTUYECKHUX Olepanuii ocHamarotcss (Tabn. 3) AByMs THUIAMH CHUCTEM CMasblBaHUs MPUBOA:
nHIMBHAyalbHOW — WM mnm nentpanmusoBanHod — L. Bce apyrue pemieHus, BBIXOIAIIME 3a PaMKH
TEXHUYECKOTO 3a/laHusl, MPUHUMAIOTCS CTYACHTaMU CaMOCTOSATEIbHO, HO Hambosee MpUHIUMHAIbHBIE
BOIPOCHl HEOOXOIUMO B 00s3aTEIbBHOM MOPSIKE COIJIacoBaTb € PYKOBOJAMUTEIEM KypCOBOIO
MPOEKTUPOBAHUS.



Towye Mopme 3
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Pucynok 1. IIpumeps! yepTeskell KOHCTPYKIMH MIMUHAEIBHBIX Y3108




IIpakTHyeckasn padora Ne 1: «lIpaxmukxa komnviomephnozo ananuza é cpeoe APM WinMachine. Paboma c
npoekmom 6 APM WinMachine. CmamucmuuecKkuii aHAIU3 HANPAIHCEHHOZ0 COCHOAHUA. YnpasieHue
Mamepuanamu u ux ceoiicmeamu. Hazpysku u zpanuunsie ycnogusy (2 daca)

3aoanue:

CryneHTsl BBIIOJNHSIOT TPYIIOBBIE 33JaHUS 1O TIOCTPOSHHIO IMPOEKTOB B MPOTPaMMHBIX KoMiniekcax APM
WinMachine. Cryzaentsl 3HakoMmsiTcs ¢ rpaduueckuM wuHTepdericom kommuiekca APM  WinMachine u ¢
OCHOBHBIMH TIpHeMaMu paboTHl B HeM. O030p ocHOBHBIX MoayJieii Cuctembl APM WinMachine: NmxeHepHbie
monaynu cucteMbl APM WinMachine. Moaynu KoHeYHO-3JIEMEHTHOTO pacyeTa. |'paduueckne cpeacTBa CUCTEMBI
APM WinMachine u nx Ha3zHadeHue. basbl qaHHbIX 1 0a3b1 3HaHUH. Moayns APM Book.

IIpakTHyeckan padora Ne 2: «Pacuem cmanOApmMHBLIX COCOUHEHUN IIEMEHMO6 CHMAHOYHBLIX NPUBOOO0E.
Pacuem munoevix 31eMenmoé cmanoyHvlX HPU60oos» (2 daca)

3aoanue:

CryneHTsl BBIIOJNHSAIOT TPYIIOBBIE 33JaHHUA 1O TIOCTPOSHHIO IPOEKTOB B IMPOTPaMMHBIX Komrimiekcax APM
WinMachine ans pacdera: COemTUHEHHS C HATATOM; KOHHYECKOTO COCIUHEHHS; COCIMHEHHS MPHU3MATHYECKON
IITMOHKON; COCIMHEHUS CETMECHTHOW IIMOHKOW, NPSIMOOOYHOIO IUIMIIEBOTO COCIUHEHUS, 3BOJILBEHTHOIO
IUTAIIEBOTO COCTUHEHHS, TPEYTOJIBHOTO IIIUIIEBOTO COeNWHEHUS; MPU3MATHIECKOTO MPO(PMIBHOTO COCTUHEHNS;
PEe3b00BBIX COENMHEHMIT; CBAPHBIX COCITUHEHHI.

IpakTHyeckue padoThl Ne 3: «Pacuem nepedamoyHblx MeXAHU3MO8 CIHAHOUYHBIX NPUBOO06» (2 daca)

3aoanue:

CTyIeHTBl BBHIMOJNHSIOT TPYNIOBBIE 33JaHUsl MO MOCTPOCHUIO MPOEKTOB B MporpaMMHOM Komiuiekce APM
WinMachine mnst: 1) mpoekTHpoBOYHOTO pacdera 3y0UaTol MUIHHAPHUSCKON psaMo3y0oit (Koco3y0oit) mepeaayun
BHEITHETO 3allellieHus; 2) TPOEKTHPOBOYHOTO pacueTa 3yO4aToil KOHWYECKOW OPTOTOHANBHON Tepemaydu c
MPSIMBIMU (KPYTOBBIMH) 3yObsMU; 3) MPOEKTHPOBOYHOTO pacdera YepBIYHON mepenadu; 4) MPOeKTUPOBOYHOTO
pacueTa KIMHOPEMEHHOH mepeaayuu; 4) MpOeKTHPOBOYHOTO pacyeTa IEeMHON epeiayu.

IIpakTHyeckas padora Ne 4: «Ilpakmuka komnviomepnozo ananusa ¢ cpede ANSYS. Paboma ¢ npoekmom 6
ANSYS. Ynpasnenue mamepuanamu u ux ceovicmeamu. Hazpyzxu u cpanuunsie ycnoeus» (4 daca)

3aoanue:

CTyZneHThl BBIOJTHSIIOT TPYIIOBBIE 33JaHUS 1O MOCTPOCHHIO INPOEKTOB B MPOrPaMMHOM KOMIUIEKce ANSYS mis
BBINOJIHEHNSI CTaTUCTUYECKOrO aHajM3a HANpsHKEHHOTO COCTOsIHMS Marepuana: 1) pa3paboTka mMaTeMaTHYeCKOH
MoJienn (TipenpoiieccHHr), noctpoenue 3D Monmenn obbekTa u uMmoptupoBanue B cpexy ANSYS; 2) pabora B
0a3e JaHHBIX MaTepHallOB - YNPABICHHWE MaTepuallaMM M MX CBOMCTBaMH; 3) reHepanus KOHEYHO-3JIEMEHTHOW
ceTkH; 4) HavanbHbIE W TpaHUuYHBIe ycioBus; 5) Hactpoiika pemarens u oOpaboTKa pe3yibTaTOB PELICHHMS
(mocTopoIeccuHr).

IIpakTuyeckasa padora Ne 5: «CmamucmuuecKkuii anaiu3 HANPANCEHHO20 COCHMOAHUA KOHCHMPYKMUGHBIX
I71eMEHN 08 CIAHOYHBIX NPUBOOO06)

3aoanue:

MonenupoBaHue TeMIIEpaTYPHBIX MOJEH, CTPYKTYpHO-()a30BbIX IPEBpAIleHUH 1 HANIPSHKEHHO-1e(OPMHPOBAHHOTO
COCTOSIHHMSL B CTaJsiX NPU HArpPeBe C HCIIONB30BAaHHUEM KOHIICHTPHUPOBAHHBIX HCTOYHHKOB 3Hepruu. Crparerus
coznanus 3D mMozenu 00bekToB pacueTa cpeactBamu Sysweld. Memmposanue 3D Mojenu u co3iaHue perysipHOi
KOHEYHO-31eMeHTHOM ceTku. Iloaroroska kommonenTtoB KOM. Hcnonb3oBanme wmacrepa cBapku (Welding
Wizard). Buppl HCTOYHWUKOB SHEpPrud H (YHKIMOHAIBHBIE 3aBHCHMOCTH, ONHCHIBAIONINE WHTCHCUBHOCTH
pacnpenenenus terua. Mcmonmb3osanme moxmynss Heat Input Fitting macrepa cBapkm Welding Advisor: 1.
[IpenBapurenbHOE ONMMCAHUE PACCUMTHIBAEMOTO CBApHOTO coeluHeHwWs; 2. 3arpy3ka (aiiia 6a3pl MaTrepualioB B
cucreMy; 3. BpiOop u onmcaHHe T€OMETPUYECKMX MapaMeTpOB HCTOYHMKA HarpeBa. TapHpoBKa HMCTOYHHKA
sHepruu. 4. Co3nanue QyHKIMM UCTOYHMKA HarpeBa. Co3MaHue M pacyeT CTaHAaPTHOIO CBAPHOTO COCIAMHEHHS C
ucnojib3oBanueM moayinst Welding wizard: 1. AktuBanms mMomyns mactepa cBapku Welding wizard; 2. 3arpyska
KOHEYHO-JIEMEHTHOM MoJenn, (yHKIMH HCTOYHMKA W MarTepuana KOMIIOHEHTOB; 3. 3arpyska ycJIOBUH
TerIooOMeHa MEXJy KOHTakTHhIMU moBepxHocTamMu wmojnenu (Heat Exchange/ Imposed Temperature); 4.
Oo0o3nauyenne Bupa 3akperieHus wmogenu (Clamping Conditions); 5. VkazaHue paldOHAJIbHBIX YCIOBHH
npotekaHus pacuera (Solver parameters).




IIpyMep BBINOJHEHHOI0 KOMILIEKCHOI0 MPAKTHYECKOI0 3aIaHUS

[leJab pagoThl

Paccunrtath IMPOYHOCTHBIC XAPAKTCPUCTUKHU IIIMMUHACIA TOKAPHOI'O CTaHKa IMPU IMOMOIIM NPOTpaMMHOI0 IpoOAYyKTa
APM Win Machine.

3amaum:

1. [IpousBecTu pacyeT CUII pe3aHus;

2. [IpousBecTH pacyeT 3y0UaToi mepenayu;

3. [IpousBecTu pacuer >KeCTKOCTU HITHHACIS;

4. IlpousBecTy MOJANBHBINA PacueT IITUHICTS.

Hcxoanblie 1aHHBIE
Marepuan:

- Cramp 40X,
- 0p2~ 315 MHa,
- p=7820 kr/™m’.

eIl ] ]
I |l S, W —— | R TR T

Pucynok 1 — Ocku3 mnunaens

Tadmuua 1
HcxoaHble faHHbIC )i pacyeTa PEKUMOB PE3aHus M CUIT B 3allCTUICHUN

HuameTp 3arotoBku, D 100 MM
Momnnocts, N 6 kBt
MeskoceBoe pacCTOsTHUE, ay 149 mMm
[Tepenarounoe uncno, U 1,6

1 Pacuer cni pesanus

OmnpeenuM CKOPOCTh pe3aHus Mo Gopmyie:

C, 340
Vp = WKU = 6002 - 1,70,15 - 0’90’45 . 0,98 = 142,57 M/MI/IH.

rae Vp — pacyeTHas CKOPOCTh Pe3aHMsl, M/MHUH;

T — nepuox croiikocTn mHCTpyMeHTa, MuH [1];



t — rybuna pesanus, mm [1];
S — nonaua, MM/ 06 [1].

3Hasl pacueTHYIO CKOPOCTh PE3aHus, HAalAEM YacTOTY BPALECHUSI IITTHHEIS:
V, _ 142,57
n=-—=

= = 454 - 500 06/MHUH.
md  3,14:0,1
Toraa gakTHyeckas CKOPOCTh pe3aHus OyaeT paBHA:

W=n-m-d=500-3,14-0,1 = 157 M/MHH.

[Mocne aTOTO, paccunTaeM CUIBI Pe3aHUs:

Jns pacuera cunm pe3aHuWs, HE0OXOOWMO 3HATh KO3(PQHIIMEHTH, KOTOphIe OepeM W3 CIpaBOYHHKA

MAaIIHHOCTPOUTEIS; U MOACTABIsEM HX B clieayromue popmyis [1]:

P, =10-300-1,7"-0,9%7.v 1

P, =10-243-1,7*°.0,9%° .v %3

P, =10-339-1,7"-0,9%°.v 4
[loacTaBisieM pacCUUTaHHYIO paHEE CKOPOCTh PE3aHUs, U OMPEAEIsieM CUIIbl PE3aHusL:
P, =10-300-1,7"-0,9%7°.157°°"°* = 2290H
P, =10-243-1,7°°.0,9%° .157%° =804,67 H
P, =10-339-1,7"-0,9%°.157%* =72116H

KpyTsimuii MOMEHT, MOMEHT U3ruda 1 MOIIHOCTh HaXOAUM 110 (popMyiam:

_P,-D _2290-01

M, === =114,5H * u
My = P = 721,16 -2 = 36,05 H - m
N = Mipm _ 1145500 _ 6 KBT

9554 9554

2 Pacuer MWJIHMHAPHYECKON MPAMO3Y00i mepeaaan

Pacuer nmunMHAPHUECKON 3yOuaToil mepefadd mpoBemeM ¢ momorpio mporpammel APM WinMachine, ucmons3syst
moxayis APM Trans [2].
Jns Hayanma paboThl HEOOXOAMMO BHIOpaTh THUIN Tiepenaun (cM. pucyHOK 2). [locne 3TOro, yKa3plBaeM OCHOBHBIC

JTaHHBIE JJIS pacueTa 3y0uaToi rmepeaadn: 3HAaUCHUS BBITIICTIPUBEICHHBIX PACYETOB (CM. pUCYHOK 3).
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Pucynok 2 — Beibop Trma nepenadn Pucynok 3 — OcHOBHBIC HaHHBIE

ITomumo 9TOro, HeO6XO,Z[I/IMO YKa3aTb OOIIOJHUTCIIBHBIC JAHHBIC (PI/IcyHOK 4) MOAYJb, TBEPAOCTh IMMOBCPXHOCTHU U
CCPALICBUHBI SY6BGB, a TaKXK€ 4YHCJI0 3}76L€B.

JononHWTENEHEIE 43HHEIE *

t esoceB0e paccToAHME [rara] lflﬂi
K3 AL HEHT WUMPMHEI KONeca [ ltlﬂi
Moayne [etra] IT
Yron HaknoHa sybees [rpaa] luui

K.o@ pPUUMEHT ChELeHMs

WecTepHa 0.0 Koneco |00
[ 330aTE MaTEPHAN WECTEPHM

I 3apatk marepuan koneca

TeepAOCTE NOEEAXHOCT syfkes HRC
WecTepHa |507 Koneco |507
TEEpPOOCTE CEpOUeEkHE Sydees HRC
Wecrepna (100 Koneco (20,0
Yucno sydees

WecTepHa 42 Foneco  |GR

v Bozmoed pesepc
[+ CTaHoapTHOE MEXOCEB0E PacCToAHME

I'Ipo.u.nnmmbl MNpepeaTe | Cnpaeka |

Pucynox 4 — JlononHUTENbHBIE TAHHBIC




ITocne Toro, kak Bce TaHHBIE BBEJIEHBI, TPOU3BOANM pPACUeT, MPOCMATPHUBAEM IOTydYeHHbIE TaHHBIE (CM. PUCYHKH 5,
6, 7).

O CHOEHBIE FEOMETPUYECKWE NARaMETREI *
Al 108.0 [Mr] |

Moo 20 [rar] n |

B il [rpaal 5| )
||'Ia|:uaMETp Wectepra  Koneco | b -u ‘o

d [ [g40 [132.0

dv [mm] (78,934 [124.033

dw  [rr] [24.0 1320 —

da  [rw] [380 [1360 S :

& [ [730 f27.0 N
= [ oo 0.0 [o P

h [l 55 I =2 g.

vy ] [13.0 [z0 ‘Q

= [ 65 ,e'
’ml MNpepeate |

Pucynok 5 — OCHOBHBIE TEOMETPUIECKHIE MTapaMeTPhI

MapameTpel MaTepnance >
Jonyckaerble HaNPAAEHMA NO
K.OHTEKTY 11500 [MMa]
Jonyckaerels HANPAHEHMA MEMHGE:
WecTepHu. ... 400.0  [mMNa]
Koneca........ 400.0  [MMN4&]
TEERAOCTE NOBEPXHOCTH
WecTepHu............. g0.0 [HRc]
Koneca................ E0.0  [HRe]
HefcTEYOWME HANPAHEHUS
F.oHT aKkTHOE 927 961 [k a]
MzrutHEE
d WecTepHW.. ... 391 974 [MIa]
ﬂpepsa‘rb Foneca......... 386,854 [MI-IEI]

Pucynok 6 — IlapameTpsl MaTepranos

CuAkl B 3aUeEnAeHni >
0o [H]
B28 E7R [H]
1727273 [H]
g5 [etta]
420 [retra]
[pogonure

MNpepeate

Pucynox 7 — Cuitel B 3aIleTUICHAH




3 PacyeT IIMUHIEIs

Tak kak HaM HEU3BECTEH MOMEHT MHEPLUUHU 3yO4aThIX KOJIEC, sl ONpeleNieHHs] MPOU3BEAEM HUX MOAETHPOBaHUE.
Bocmonsayemcst mporpaMMHBIM TTPOAYKTOM Komnac 3D (cMm. pucyHOK 8).

Pucynok 8 — TpexmepHas Mozens 3y0uaToro Kosueca

MoMeHT nHepIH, TOCUYUTaHHBIN nporpammoit Komnac 3D:
1=0,009392 kr*u’.

3Hasi CUJIBl © MOMEHTBHI, BO3HUKAIOLIHE B 3aLCTIIICHUH, MOXHO PAaCCYUTATh LINMUHACTb.

Jast aToro ucnonb3dyem Moayiab APM Shaft, koTopelii uMeer crieruanin3upoBaHHbIA rpadUuecKuil peaakTop s

3a/1aHKsl TEOMETPUH BaJIOB U oceil. C MOMOIIbI0 pelakTopa 3aJaeM ClieIyIoNHe napameTpsl [2]:
—  KOHCTPYKIHIO MIMUHENS (He00X0AUMO HAUEPTUTD €T0 B HATYPAILHYIO BEJIMYHHY );
— JIeHCTBYIOIIME Ha UIUHJENb HATPY3KH (PAaCHOJOXKHUTh CHIIBI KOTOPBIE JACUCTBYIOT B 3allCIUICHHH, a TaKKe
CHJIBI, BO3HUKAIOIINE TIPH PE3aHUN);

— pa3MelIeHHe OMop, Ha KOTOPBIX YCTAHOBJICH IIMUHILIE (CM. PUCYHOK 9).

Pucynok 9 — Mogens mmuHAENs TOKapHOTO CTaHKa

WcxonHbie nanHble Ui OOIIETo pacyera Bajia MPUBECHKI B Tabnuiax 2—6.



PagnanbHble cribl

Tabmuma 2

N PaccrosiHue oT 1eBOTO KOHIIA Moayns, H VYromn, rpan
BaJia, MM
Fr. | 338.00 1837.64 -109.98
Py., | 554.00 2427.04 70.65
Tabmmma 3
OceBbIe CHITBI
N PaccTosiHue OT 1€BOro KOHIIA Bajia, MM 3nauenue, H
Py 554.00 -721.00
Tabnuna 4
MoMeHTBI H3ruda
N PaccrosiHue oT 1eBoro koHua Mopyns, Hxm VYron, rpag
Bajia, MM
M,ir 554.00 36.00 0.00
Tabmura 5
MOMEHTBI KpyYEHHUS
N PaccrostHme oT 1€BOro KOHIIA Bajia, MM 3nauenue, Hxm
M; 338.00 114.00
M, 554.00 -114.00
Taomuua 6
MoMeHTBI HHEPLIUU
N Paccrostnue oT 1€BOro KoHIla Bajga, MM 3HayeHwue, KT X M’
Mi 250.000 0.009
Pesynbratel 0011eT0 pacueTa Bajia IpeACTaBIeHbI B Ta0nuile 7 U Ha pucyHkax 10 — 23.
Taomuua 7
Peakiuu B onopax
N | Paccrosaue ot 1eBOTO Peakmusa Peakiusa Peakiusa Monayns, H VYromn, rpag
KOHIIA Baja, MM BepT., H ropus., H ocenas, H
1 75.00 54.97 146.23 0.00 156.22 20.60
2 450.00 3662.48 14360.75 0.00 14820.42 14.31
3 475.00 -3893.46 -15069.98 721.00 15564.81 -165.51
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120 240 380 420 —

PaccTosiHue, Mm PaccToAHue, MM

Pucynok 10 — MomeHT u3ruda B BEpTUKATHHOHN IIOCKOCTH Pucynok 11 — MoMeHT m3ruba B rOpu30HTAIHHON

IUIOCKOCTH
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PaCCTOFIHME, MM FaCCTOFIHIfIE, MM
Pucynok 12 — ITepemelienus B BEPTUKAILHOM Pucynok 14 — Yron uzru0a B BEpTHKaJIbHOM

IIJIOCKOCTH IIJIOCKOCTHU



MepemeleHUA, MM

Pucynox 13 — IlepeMenieHust B rOpU30HTAIBHON

Yron uzrnba, rpap,

0.0018

0.0008
/

2.1684e-019
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\

-0.0018

-0.0027

PaccToAHue, MM
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Pucynok 15 — Yron uzruda B ropu30HTaIbHOMN
IUIOCKOCTH

MonepeyHas cuna, H
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PaccTosHne, Mm

Pucynox 16 — Ilonepeunbie CHIIBI B BEPTUKAIBHOM

MoMeHT KpyueHuA, H x M

120

90

80

30

IIJIOCKOCTH

PaccTrosiHue, MM

Pucynok 18 — MoMeHT kpy4deHHs
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Pucynoxk 17 — [lonepeunsie cuisl B

TOPU30HTAIBHOM IJIOCKOCTH

T

PaccTosiHne, mm

Pucynoxk 19 — Yron kpyuenus

OceBan cuna, H

Pucynoxk 20 — DkBUBaNEHTHOE HAIIPSLDKCHHE

640
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320

160

PaccTosiHue, MM
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120 240 360 480

PaccTofaHne, Mm

Pucynoxk 22 — OceBble CHITBI
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Pucynok 21 — Koaddumment 3amaca mo

YCTaJIOCTHOM IPOYHOCTH

CMelleHHe, MM

2.2e-005 3.3e-005 4.4e-005

1.1e-005

T
=
T

PaccTosHue, MM

Pucynok 23 — OceBble nepeMenieHus



B tabnumax 8 u 9 mpencrapieHbl pe3yabTaThl JUHAMHUYIESCKOTO pacdyeTa IITHHICIIS.

W3rubusie konebanus

CoOCTBEHHBIE YACTOTEI

N Yacrota, pan/c YacroTa, 00/MUH
1 9766,8783 93266,8176
2 28347,7508 270701,0799
3 35290,3577 336998,0922
4 46766,8078 446590,1180
5 67539,5747 644955,4301

KpyTtunbHble konebanus

N Yacrota, pan/c YacroTa, 00/MHH
1 12958,6476 123745,9692
2 19202,2730 183368,1999
3 52967,5744 505803,0774

JuHamuueckue XxapakTepUCTUKH IIMHAETS IPeICTaBIeHbl Ha pucyHKax 24 — 31.

0.24

0.12
|

CMelleHUe, MM
0
/

-0.24

PaccTofHKe, MM

Pucynok 24 — [Nonepeunsie kosebanus (1 Gpopma mmuHes)

(2 popma mmuHAEISN)

Lo

CmeLleHMe, MM

045

03

015

015

Tabmuna 8

Tabmuma 9

A

PaccTofHue, MM

Pucynok 25 — [lonepednsie koieOaHus
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Pucynok 26 — ITonepeunsie konebanus (3 popma mmunaensi)  Pucynok 27 — [onepeunsie KoneOaHust
(4 dopma mmuHEINSN)

CmelleHMe, MM

PaccTosiHue, MM

Pucynok 28 — [lonepeunsie konebanus (5 Gpopma mmuHIEINs)
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Pucynok 29 — Kpyrunbnsie konebanust (1 ¢popma mmunens) Pucynok 30 — KpyTunbHbie KoneOaHust
(2 hopma mmmHIETSN)
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Pucynok 31 — Kpyrunbasie konebanus (3 hopma mnuHaens)

BoiBon
B nmanHO# paboTe ObUTM IPOM3BEACHBI PACYETHI COCTABISIONINX CHIT Pe3aHHUs, pacdeT 3y0UaThIX mepeaad,

OIPEACIICHBI CTATUYECKAA MMPOYHOCTh U TMHAMUYCCKUC XapPaKTECPUCTHUKU IIITUHACIA ITPU IIOMOIITA



nporpamMmuoro nmpoaykra APM Win Machine. Paccunrana Bennunna koa¢QuineHTa 3amaca IpoYHOCTH B
Pa3MUYHBIX CCYCHUAXK IIMTHHICIS.

BbUT BBITTOSTHEH pacyeT MIMHHACS, B Pe3yJIbTaTe KOTOPOTO MOTyUEHBI CACTYIONIHe JaHHBIE:

k03 duitueHT 3amaca npoynocty — 20 ex1., OMeHUe KOHIA MIMUHACIS - B TOPU30HTATIBHOM MIOCKOCTH
0,00135 mm; B BepTukanbHOU iockoctd — 0,0004 mm, yron kpyuenus - 0,006°.

Taxoke ObLT BRIOJTHEH JHHAMUYECKUN pacueT MIMUHACITS U TOCUUTAHBI YaCTOThI, HA KOTOPBIX BO3HHUKAIOT

PE30HAHCHBIC KoJIeOaHus IIMUHACTIA.

[leab padoThI

Onpenenuts BennuuHy nedopManuii 1 KodpUIMEHT 3amaca MPOYHOCTH IIMHH/EIS TOKAPHOTO CTaHKa,
WCIIOJIB3YSl IPOrPaMMHBIN IPOAYKT Ansys.

3agaun:

1. IToctpouts 3D Mozenp MIMUHAETS B TpaQUIECKOM PelaKTOPE;

2. IlocTpouTh pacyeTHYIO MOJEI;

3. Onpenenuts 3amac MPOYHOCTH;

4. OnpenenuTs NONHYIO JeGopMaIuo.

3D monmens mmuHaens co3naeM B cpeae SolidEdge.

IMocne 3amycka Ansys Workbench, no6asisiem B pabouyro obmacts mpoekta Moayib Static Structural,
KOTOPBI Omnpeenser Habop HmapameTpoB, HEOOXOAMMBIX Ul MPOBEACHUSI CTATUYECKOTO aHajim3a (CM.
PUCYHOK 3).

N Unsaved Project - Warkbench — m} X

File  View Tools Units Extensions Help

1 j H Ela Project

ljjlmpnrt... ‘ Reconnect Refresh Project # Update Project
Toolbox

| B Analysis Systems

¥4 DesignAssessment
5] Electric
Explicit Dynamics
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Fluid Flow- Bxtrusion{Polyflow)
Fluid Flow (CPX)
Fluid Flow (Fluent)
Fluid Flow (Polyflow)
Harmonic Response

A
% Static Structural
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v
T
Model ?

Solution
9 Results
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-
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Hydrodynamic Diffradion
Hydrodynamic Time Response
IC Engine

(ST

Linear Buckling

Linear Buckling (Samcef)
Magnetostatic

Modal

Modal {Samcef)

Random Vibration
Response Spectrum
Rigid Dynamics

Static Structural

Static Structural (Samcef)
Steady-State Thermal
Steady-State Thermal {Samcef)
Thermal-Electric

Thranahflou “

N )EEEDDNEEEEEEEHERERERRREE

view All / Customize. .. |

L]
)
3
o

&

[ Show Progress .VD_. Show 1Messages

Pucynok 3 — Moayns Static Structural
Haunnaem ¢ moapasnena «Engineering Data»

YkazpIiBaeM MaTepuall IMIMHHIETS, a TAKKe HEOOXOANMBIE XapaKTePUCTUKH (CM. pUCYHOK 4).
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T View All [ Customize. .. | |

o Ready

A~ [ s | ¢ o]
s
2 %2 Density 7820 kgm*3 @
5 @ gsg):::;&ant:oefﬁdentoﬁhemal
6 |E T4 IsotropicElasticity
7 Derive from Young's... X
8 Young's Modulus 2,1E405 MPa =|
) Poisson's Ratio 0,3
10 Bulk Modulus 1,75E+11 Pa 2o
11 Shear Modulus 8,0769E+10 Pa 7 . —
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Pucynox 4 — XapakTepuCTHKH MaTepHaia

Hanee umMnoptupyeM Mozelb IIUHAETS B KOMITIEKC ANSYS (CM. pUCYHOK 5).

Haee, pabotaem ¢ moapasaenom «Model»

T'eHepanyss KOHEYHO-)JIEMEHTHOH CeTKH
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Pucynok 5 — 3D mozens mmuHzens

B pasnmene nepeBa MareMaTHUecKOM MOAENTH
aneMeHTapHoi ceTku. O003HaYaeM MPeAMOYTUTEIbHBIA MeTO1 pa3ouenus cetku - HexDominantMethod

(cM. pUCYHOK 6).

«Model»

OCYIIIECTBISIEM IOCTPOEHHE KOHEYHOU



Pucynok 6 — Koneuno-anmeMeHTHast ceTka

Ianee mepexoauM B moapasaen «Static Structural».

C momomipto MeHto Inertial HasHayaeM MHEPLUMOHHBIC HATPY3KU: CKOPOCTD BPAILCHHUS LITTHHIEIS.
Hcnons3ys pa3men SUpports paccraBisieM T'paHUYHBIE YCIOBHS, OMPENEIISIONINE 3aKpPEIUICHUE IeTaln
(TOAIIMITHUKY, TTOJIBUKHBIC M HETIOABHIKHEIE).

B pazzaene Loads 3aaem KOHCTPYKIIMOHHBIC HATPY3KU: CHUJIBI 1 MOMEHTHI.

C nomomuipro koma"asl Moment Harpyskaem AeTanb 3a1aHHBIMH MOMEHTAMHU.

Komanpnoii Force narpyxaem neraib JeiCTBYIOIIMMU Ha HEE CHIIAMH.

[TonHOCTBIO HArpy3UB U 3aKpENHB MIMHUH/EIb, MBI HIMEEM KOHEUHYIO MOJIeNb, TOTOBYIO JJISl IPOBENECHUS
pacdeToB (cMm. PHCYHOK 7).

Pucynoxk 7 — [IpocTaHOBKa CHUJI 1 MOMEHTOB, ACUCTBYIOIIMX HA IIMTUH/EIb

IMocne Toro, Kak Mbl yKa3ald HEOOXOMMMBIC IaHHBIE, MOXXHO MpOM3BecTH pacuer. Omnpenessiem
pesyabrar Hamux Beraucienui (Total Deformation, Equivalent Stress) B pasmene «Solutiony, a taxke
Safety Factor B pazaene «Stress Tool» (cm. pucynku 8-10).
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Pucynok 8 — O6mmue nedopMaiy MImuHASIs

4 2,0696
1,0349
0,00031671 Min

Pucynok 9 — DxBuBaneHTHbIE qedOpMAIHH IIITHHEIS

15 Max

Pucynoxk 10 — 3anac npo4HOCTH IMIMHUHAEINS

Ilocrie mpoBeneHUsT pacyeToB HEOOXOIUMO ONPEAETHTh OTKJIOHEHHWE 3epKana mmuHAens. s storo
MPOU3BOAMM 3aMep HaHOOJbIIIEr0 3HAYCHUS Ha 3epKaJie MIMUHAENS (CM. pUcyHOK 11).



PI/ICYHOK 11— HBMepeHI/Ie MaKCHUMAaJIbHOI'O OTKJIOHCHUA

BriBOJ

B nmanHO# pabore ObUT MPOBEIEH pacueT Ha OIpeneicHue odmiei aedopmanuu U KO3 QuIeHTa
3araca MpOYHOCTH, C IIOMOIIBIO IPOrPAMMHOTO MPOAyKTa ANSYS.

Hcxons U3 pacyeToB JieNnaeM BBIBOJ, UTO JAHHBIN NIMWHACTH BBIICPKUBACT HATPY3KH, BOSHUKAIOIINE
B MPOIIECCE Pe3aHus M 3y0UaToro 3alerieHns, Tak Kak K03 (GHUIMCHT 3amaca MPOYHOCTH paBeH 15.

Otkionenue 3epkaia mnuuaens coctasiaseT 0,0012644 mwm.



