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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyun ®@IrOC: OIIK.9 cnocoGHOCTH HCIOJIb30BATH KOMIILIOTEPHBIE IPOI PAMMBL, HE00X0HMbIe B
chepe npakTHUCCKOH AeATETLHOCTH /A5 MOTYUICHHS 32JAHHOT0 H3/XC/IHS; 6 YACHIU C1eOVIOMUX Pe3VIbmMAm08
obyuenusn:

310. 3HaTb CTaHAAPTHbIE NPOrpaMMHbIe CPeACTBA AN PELLEHUS 3aay B 06M1aCTN TEXHOMOTUM XY A0XKECTBEHHOA
06paboTKN MaTepunanoB

311. 3HaTb MPOCTbI€ a/TTOPUTMbI UMUTALUMOHHOIO MOAENNPOBaHUA

37. 3HaTb KOHLENTYya/IbHbIE OCHOBbI MOAE/IMPOBaHNA 00BbEKTOB

y6. YMETb MO/IENIMPOBATh TEXHUUECKUNE 0GBEKThI M TEXHOMOMMYECKME NPOLIECCHI C UCTOMb30BaHNEM
CTaHJaPTHbIX MAaKeTOB 1 CPEACTB aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHMS

Komnemenyun ®@I'OC: TIK.12 ciocodHOCTD K CHCTEMATH3AINN H KIACCHPHKATAA MATEPHAIOB H
TeXHOJIOTMIECKAX MPONECCOB B 3ABHCHMOCTH 0T (PYHKIIMOHAIHHOT0 HASHAYMEHHS H XY/J0/KeCTBEHHBIX
oco0eHHOCTElH H3rOTABIHBAEMOT0 00bEKTA; ¢ YACHIU CEOVIOUUX PE3YTIbHIANO8 00y eHU:

316. 3HaTb MaTtepuasibl U TEXHOI0TUN ANA N3roTOBNEHNA MO,CI.G}'IGVI N MaKeTOoB

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyYeHUs AUCLMMNINHBI M0 YPOBHAM 0CBOEHUS (UMETb PopMbl OpraHmsalmnm
npeacTaBfieHNe, 3HaTb, YMeTb, BNageTb) 3aHATUI

MaTemaTnYeckoe MOJENMPOBaHNE KOHCTPYKLA 1 13aenmii

OrK.9.310 3HaTb CTaHAAPTHbIE NPOrpaMMHbIe CPeACTBA [/19 PeLLEeHMs 3a4a4y B 061aCTu
TEXHOJIOT MW XY[0XKECTBEHHOM 06paboTKM MaTeprasioB

1.0 npobremax u TeHCHIISIX pasBuTHs coBpeMenHbx CAE cuerem, o HasHaueHud | [lekummn; CaMoCTOSTEbHAA
u ocobernocTax ocHOBHBIX CAE cucreM, o crpykrype CAE- cuctem pa6oTa

OlNMK.9.y6 ymeTb MOAeNMpoBaTb TEXHMYECKNE 00BEKTbI M TEXHOMOTMYECKUE NPOLLecChbl ¢
MCNosb3oBaHWeM CTaHAaPTHbLIX NAaKeTOB U CPeCTB aBTOMATU3NPOBAHHOIO
NPOeKTMPOBaHNA

2.3HaeT MeTO/bl OIUTHMAILHOIO IPOSKTHPOBAHUS MAIllMH U MEXaHU3MOB Nexuyu; MpakTUYeCcKue 3aHATUS;
CamocToaTeNibHas paboTa

OIlMK.9.37 3HaTb KOHLENTyasIbHble OCHOBbI MOZE/IMPOBaHNA 06 bEKTOB

3.3HaTh NPUHIUIILI IIOCTPOSHUS MOIeNIeH; cIIoco0Bl MaTEMaTHIECKOTO OIIUCAHUS Nexuyu; TNpakTUYeCcKue 3aHATUS;
CamocToaTefibHas paboTa

OrlMK.9.311 3HaTb NPOCTble aITOPUTMbI UMUTaLMOHHOIO MOJENNPOBaHUSA

4.3HaTH 0COOEHHOCTH CO3Ia HMI I]Ja(l)I/IIICCKI/IX MOI[GJIefI cpeacTBaMu I(OMHBIOTCPHOﬁ HEKU'VWI; I'IpaKTVI YeCKue 3aHATUA,
rpauku CamocToaTenibHas paboTa

OlMK.9.y6 ymMeTb MOAeNMpoBaTb TEXHUYECKNE 00BEKTbI M TEXHOMOTMYECKUE NPOLLecChbl ¢
MCNoMb30BaHWEM CTaHAAPTHbIX NAaKeTOB U CPeLCTB aBTOMATU3MPOBAHHOIO
NPOeKTMPOBaHNA

5.3HaeT METO/IBI pacHeTa ys3JI0B | JIeTanei MallliH Ha IIPOYIHOCTE U JKECTKOCTh HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;
CamocTosTensHas pabora

OrlMK.9.310 3HaTb CTaHAAPTHbIE NPOrpamMmMHbIe CPeACcTBa 418 peLleHns 3a4a4 B 061acTu
TEXHOJIOMMN XYL0XXECTBEHHOW 00pabOTKMN MaTepraion

6.yMeTh IPUMEHITh CTaHJaPTHBIC IPOrpaMMHBIE CpeicTBa B 00IacTH Nekyun; MpakTnyeckme 3aHATUS;
KOHCTPYKTOPCKO-TEXHOIOTHIECKOT0 00ecIeueH s MallluHOCTPOUTEIHHBIX CamocTosTeNbHas paboTa
IIPpOU3BOJICTB

MK.12.316 3HaTb MaTepuabl U TEXHONOMUM ANSI U3FOTOBNEHNSA MOAENE U MaKeTOB

7. IpUMEHSITH CHIPABOYHYIO U TEXHUIECKYIO JIHTEPATYPY Nekumn; MNpakTUYecKme 3aHATUS;

CamocToaTesibHas paboTa

Or1K.9.310 3HaTb CTaHAAPTHbIE NPOrpaMMHbIe CPeACTBA [/19 PELLEHMS 3a4a4y B 061aCTu
TEXHOJIOM MW XY[0XECTBEHHOM 06paboTKM MaTeprasioB




8.pabots B CAE cueremax

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHast paboTta

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnmua 3.1
CcblNKM Ha
o AKTUNBHbIE
TeMbl Nekunm Yacbl | pesynbTatbl YyebHasa fesaTe/IbHOCTb
hopmbl, yac.
06y4YeHuns

CemecTp: 7

AnpakTtundeckasn egnHmnya: CUCTeMbl KOMMbIOTEPHOTO MHXEHEPHOr0 aHaimsa

1. HaszHaueHune CAE cuctem.
VcTopusa pa3Butms MMpOBOro
pbiHka CAE-cuctem. O6Lias
Knaccupmkaumna CAE-cuctem.
OO6LLee cOCTOAHME MUPOBOTO
pbiHka CAE-cucTem.

1,3,7

CTyfeHTbI NOMyYatoT 06LMe
CBEflEHNst O CMCTEMaX
KOMMbIOTEPHOTO MHXEHEPHOTO
aHam3a.

AnpakTnyeckas egmHnua: KoMnbloTepHblli aHams B

cpege APM WinMachine

2. MpaKTnKa KOMMbTEPHOr0
aHanusa B cpege APM
WinMachine. Pa6oTa ¢ NpoeKkTom B
APM WinMachine.

CTyAeHTbl 3HAKOMSTCS C
rpatnMyecknm nHTepdencom

o 1,2,3,4,5,6, . .
Cratnctmnyeckuin aHanms 2 4 78 komnnekca APM WinMachine n
HanpsXeHHOro COCTOSAHUSA. ' C OCHOBHbIMY NpuemMamu paboThbl
YnpaeneHve matepuasaMmu n nx B HEM.
cBoicTBaMu. Harpysku un
rpaHNYHbIe YCIoBUS.

AnpakTnyeckas eguHmua: KomnbioTepHblin aHanms B cpege ANSYS
3. MNpakTKa KOMMbTEPHOrO
aHanusa B cpefe ANSYS. PaboTa ¢
CTyfeHTbl 3HAKOMATCSA C
npoektom B ANSYS. o

o rpaguyecknum uHTepeincom

CratucTnyeckunin aHanmns 1,2,3,4,5, 6,
2 6 komnnekca ANSYS uc
HanpsXeHHOro COCTOSHUSA. 7,8
OCHOBHbIMM MpriemamMu paboTbl B
YnpasfeHve matepuanamm u nx HeM
cBolicTBaMu. Harpysku un '
rpaHNYHbIe YCI0BUS.
CTyaeHTbl 3HAKOMATCA C
OCHOBHbIMW MOHATUAMMW MeTOAa
KOHEYHbIX anemeHToB (MKDJ):
ypaBHEHNE YKeCTKOCTU
KOHEYHOr 0 3/1eMEHTA;
paspeLuatoLLe ypaBHeHNA
MK3; rpaHuyHble U HayaslbHble
YCNOBUSA; pPeLLeHne YpaBHeHI
4. MeToj, KOHeYHbIX 3/1eEMEHTOB 1 2 1,3,4,5,6,7, 8] MK3; aHann3 pe3ynbTaTos

peLueHns; npumeHeHne MK3
ANa pacyeTta
N/IOCKOHaNpPs»KeHHOro
COCTOAHWA MNAaCTUHbI;
npumeHeHve MK3 ans peLueHuns
3afja4m TENONPOBOAHOCTY;
peanusauma MK3 B naketax
ANSYS 1 SYSWELD.

AngakTuyeckas eamHnLa: KoMnbloTepHOe MOAENMPOBaHNE TEXHOMOMMUECKMX MPOLIECCOB




5. MpakTnKa KOMMbTEPHOr0
aHanusa B cpefe SYSWELD:
CTpareruna cosgaHma 3D mogenu
00BEKTOB pacyeTa cpefcTBaMu
Sysweld; mewumnposaHve 3D
MOZE/IN 1 CO3LaHVe perynsapHOM
KOHEYHO-3/1EMEHTHOM CEeTKM;

CTyAeHTbI 3HaKOMSATCA C
rpatmyecknm nHTepdencom

MOAroToBKa KOMMOHEHTOB KOM. 1 4 1.2 ?; Aglg 56, Komnnekca Sysweld v ¢
YnpasneHune Matepuanamu 1 nx ’ OCHOBHbIMV MpreMamMm paboThbl B
CBOWCTBaMM. Harpysku un HeMm.
rpaHuYHbIe YCnoBus. Bupl
MCTOYHWKOB 3HEPTUU U
(hyHKUMOHaNbHbIe 3aBUCUMOCTH,
ONUCbIBAIOLLIE MHTEHCUBHOCTb
pacnpefeneHns Tenna.
Tabnuua 3.2
CcbIfIKN Ha
TeMbl NPaAKTUYECKMX 3aHATUI AKTUBHBIE | 10y pe3ynbTaThl YuebHas feaTeNbHOCTb
(bopmel, Hac. 06y4yeHus

CemecTp: 7

AnpakTnyeckas eguHmua: KomnbioTepHblii aHanus B cpefe APM WinMachine

1. PacyeT cTaHJapTHbIX
COeAVHEHWI 3NEMEHTOB MaLLNH

2,3,4,56,7,8

CTyAeHTbl BbIMONHAOT
rpynnoBble 3aaHuns no
MOCTPOEHWNIO NMPOEKTOB A1
pacyeTa: COeIMHEHNS C HATArOM;
KOHWNYECKOr0 COeAVHEHUS;
COeMHEHNS NMPU3MATUYECKON
LLINOHKOIA; COeANHEHNS
CErMEHTHOW LLIMOHKOIA;
NPAMOBOYHOIO LLU/MLEBOTO
COeJUHEHWS; 3BO/IbBEHTHOIO
LU/IMLEBOTO COEAMHEHMS;
TPeyrofbHOro LWANLEBOrO
COeUHEHNS; MPU3MATMNYECKOrO
NPOUNILHOIO COeANHEHWS,
pe3b00BbIX COEANHEHNIA;
CBapHbIX COEANHEHNIA.

2. PacyeT nepeaaTouHbIX
MeXaH13MOB

2,3,4,5,6,7,8

CTy[eHTbl BbIMONHAOT
rpynnoBble 3a4aHuns no
MOCTPOEHUIO NMPOEKTOB A/14: 1)
MPOEKTUPOBOYHOIO pacyeTa
3y6uaTol LMIMHAPUYECKON
npsiMo3y6oii (Kocosy6oit)
nepesfayu BHELLHEro
3auenneHns; 2)
MPOEKTMPOBOYHOr 0 pacyeTa
3y64aToli KOHNYECKOWA
OPTOroHa/IbHOW Nepeaayu ¢
MPAMbIMU (KPYroBbIMK)
3y6baMu; 3) MPOEKTUPOBOYHOIO
pacyeTa YepBAYHOIA Nepegayw;
4) NPOeKTMPOBOYHOI O pacyeTa
KNMHOPEMEeHHOM nepefayn; 5)
MPOEKTMPOBOYHOr 0O pacyeTa
LIeNHOW nepegayu.




3. PacyeT TMNOBbIX 3/1EMEHTOB
MallnH

2,3,4,5,6,7,8

CTyfeHTbI BbINOMHAT
rpynnoBble 3agaHns no
MOCTPOEHMIO MPOEKTOB A/1A
pacyeTta: 1) Bana Ha
YCTaNOCTHYH NMPOYHOCTb; 2)
pacyeTa paguanbHoro
NOALUMMHUKA CKOJbXEHMS,
paboTatoLLEro B pexume
YXWAKOCTHOrO TpeHus; 3)
NOALUMMHMKOB KayeHns; 4)
yNpyrux 3feMeHTOB MaLUyiH:
MPOEKTUPOBOYHBIN pacyeT
NPY>XXUHbI CXXaTUs KPYraoro
MOMEepPeYHOro CeYeHuns;
MPOBEPOYHbI pacyeT MpPY>XWHbI
CXKaTus Kpyrnoro nornepeyHoro
CeYeHms; NPOEKTUPOBOYHbIN
pacyeT NPYXXMHbI CXXaTns
KBaZpaTHOro rnorepeyHoro
CeYeHus; NPOEKTUPOBOYHbIN
pacyeT NPYXXWHbI PaCcTHKEHNS
KpYrnoro nonepeyHoro CeyYeHus;
MPOEKTUPOBOYHLIN pacyeT
MPY>XXUHbI KPYYeHWUs KPyrnoro
NOMepeyHOro CeYeHuns.

AnpakTnyeckas eanHmua: KomnblOTEpPHbIR aHanns3 B

cpene ANSYS

4. CTaTUCTUYeCKniA aHanm3
Harnps»KeHHOro COCTOAHMS.

2,3,4,5,6,7,8

CTy[eHTbl BbIMONHAOT
rpynnoBble 3aaHuns no
MOCTPOEHUNIO MPOEKTOB A1
BbIMO/IHEHMSA CTATUCTUYECKOrO
aHaM3a HanpsHKeHHOro
COCTOAHUA MaTepuana:
1)pa3paboTka maTeMaTUyecKom
mMoZenu (NpenpoLeccuHr),
noctpoeHune 3D Mogenu o6bekTa
1 UMMOPTMPOBaHMe B cpesy
ANSYS; 2) paboTa B 6a3e
[aHHbIX MaTepuasios -
yrnpaeneHne matepuaiamm n ux
cBolicTBamMu; 3) reHepaLus
KOHEUYHO-3/1EMEHTHOI CeTKK; 4)
Haya/ibHble U rpaHUYHble
ycnosus; 5) Hactpoiika
peLuaTens n obpaboTka
pe3ynbTaToB peLleHns
(NoCTMpOLIECCUHT).

AvpakTrnyeckas eanHuua: KomnbioTepHOe MofeIMpoBaHme TeEXHOMOrMYeCKMX NPoLeccoB




5. Co3faHue n pacyet
CTaHAapTHOro CBapHOro
COefJMHEHNS C UCNO/b30BaHNEM
moayns Welding wizard

2,3,4,56,7,8

MogennposaHue
TemnepaTypHbIX NONew,
CTPYKTYPHO-(ha30BbIX
npeBspaLLeHnii 1
HanpsKeHHO-AehopMMpOBaHHOT
0 COCTOSIHMA B CTaNIAX NpU
Harpese C MCMo/b30BaHNEM
KOHLIEHTPVPOBaHHbIX
NCTOYHUKOB 3HEPIuu.
Crpaterusa cosgaHusa 3D mogenu
06bEKTOB pacyeTa cpesCcTBamMm
Sysweld. MewwwnposaHue 3D
MOZEeNV ¥ co3faHune perynspHoin
KOHEYHO-3/1EMEHTHOM CETKM.
MofroToBKa KOMMNOHEHTOB
K3M. Mcnonb3oBaHue mMacTepa
ceapku (Welding Wizard). Bugpl
NCTOYHWUKOB 3HEPTumn v
(hYHKLMOHabHbIE 3aBUCUMOCTMH,
OMUCbIBAKOLLME NHTEHCUBHOCTb
pacrnpefeneHns Tenna.
VMcnonb3oBaHue moayns Heat
Input Fitting MmacTepa cBapKm
Welding Advisor: 1.
NpepBapuTensHoe onucaHue
paccyMTbIBaEMOro CBapHOro
coeiHeHuns; 2. 3arpyska haina
6a3bl MaTepuranos B cUCTeMy; 3.
Bbibop v onuncaHue
reoMeTPUYECKNX NapameTpoB
MCTOYHMKA HarpeBa. Tap1poBKa
NCTOYHKKA 3Hepruu. 4.
Co3faHve hyHKLMN NCTOYHMKA
Harpesa. Co3faHvie 1 pacyet
CTaH4apTHOro CBapHOro
COeJUHEHNS C UCNOMb30BaHNEM
mozyns Welding wizard: 1.
AKTVBaLMsA MOAyNA MacTepa
cBapkn Welding wizard; 2.
3arpyska KOHe4YHO-3/1eEMEHTHOM
MoZenu, yHKLUM UCTOYHMKA 1

T.0.

4. CamocTosiTeNlbHasA paboTa 06y4atoLLerocs

CcCbI/IKU Ha
o Yacbl Ha Yacbl Ha
No Buabl caMOCTOATENbHON paboThbl pesynbTaTthbl
BbIMNO/IHEHWE [KOHCY/TbTaLNK
00yyeHus
Cemectp: 7
11 25 3! 4! 51 61
1 |[PI3 78 30 2

CornacHo BblfaHHbIM UCXOAHBbIM AaHHbIM cpeacTBamn ANSY'S 1 WinMachine ocyLuecTsuTtb
NMPOEKTUPOBOYHbIE pacyeTbl KOHCTPYKTUBHBIX 3/1EMEHTOB XYA0XECTBEHHOro n3genus: Ckuba B. HO.
MaremaTnyeckoe MOAeNIMPOBaHNE KOHCTPYKLUIA 1 U3Lennil [DNeKTPOHHBIN pecypc] : 3NeKTPOHHbIN
yueb6HO-MeTOAMYecKuid Komnneke / B. KO. Ckuba ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234195. - 3arn. ¢ akpaHa.

2 |MNoAroToBKa K 3aHATUAM

1,2,3,4,5,6,
7,8

10 0




MofroToBKa K 3aHATUAM BK/HOHaeT B cebs NpopaboTKy TeM NIEKLMOHHOIO Matepuana, T.e. AOMNOHeHne
KOHCMeKTa MaTtepuasammn 13 peKoMeHL0BaHHON NUTepaTypbl, HOPMATUBHbIX AOKYMEHTOB, 3/1EKTPOHHOIO
pecypca 1 cetn HTepHeT.: Ckuba B. FO. MNpOYHOCTHON aHann3 KOHCTPYKUWIA U n3gennii [SneKTPOHHBI
pecypc] : aNeKTPOHHbI yuebHO-MeToaNYecKmniA komnnekc / B. KO. Ckuba ; HoBocmb. roc. TeXH. YH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234197. - 3arn. ¢
akpaHa. Ckunba B. KO. MaTtemaTnyeckoe MOAENMPOBaHME KOHCTPYKLNIA U n3aennii [SneKTpoHHbI pecypc] :
3NEKTPOHHbIN y4yebHO-MeToAMYecKuniA kKomnnekce / B. KO. Cknba ; HoBocunb. roc. TexH. yH-T. - HoBocmbupck,
[2017]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234195. - 3ar. ¢ akpaHa.
OpraHu3aums caMoCcToNATe/IbHON paboThbl CTyLeHTOB HOBOCHBUMPCKOro rocyjapCTBEHHOr0 TEXHNYECKOro
YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. Hukutun, T. HO.
CypHuHa]. - HoBocnbupcek, 2016. - 19, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

11 2! 3! 41 51 61

7.8 41 2

3 | dononHuTenbHas yueGHas AesTeNbHOCTb

MoaroTtoBka 3D Mogeneli pacuMTbIBaEMbIX 0OBbEKTOB CPeACTBaMM COBPEMEHHbIX CUCTEM
aBTOMaTM3npoBaHHOro npoektuposaxHms (CAD-cuctem): Komnac, SolidWorks, SolidEdge, NX,
PowerShape u 1.4. OnpeseneHne macca LLeHTPOBOUYHbIX XapakTepuctuk (MLLX) 06beKTOB pacyeTa.
PaspaboTka Mogenu (npenpoueccuHr). HacTpoiika pewaTtens u pewleHve. OnvcaHune
(h3MKO-MEXAHNYECKUX W TENNO-(PU3NYECKUX XapaKTEPUCTUK MaTepuasia U BHECEHWE B PACUETHbIA NPOEKT.
HasHaueHune Harpy3oK v rpaHnyHbIX ycnoBuii. O6paboTka pesynbTaToB (MocTnpoLeccuHr).: Ckuba B. HO.
MPOYHOCTHOW aHaIN3 KOHCTPYKLUIA U M3AeNNIA [SNeKTPOHHDIN pecypc] : 3N1eKTPOHHbIN
yueb6HO-MeTOAMYecKuiA Komnneke / B. KO. Ckuba ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234197. - 3arn. ¢ skpaHa. Cknba B. tO.
MaTemaTnyeckoe MoeNMpPOBaHe KOHCTPYKLUMIA U U3AeNNiA [SNeKTPOHHbIV pecypc] : 3NeKTPOHHbIN
yueb6HO-MeTOAMYecKuiA Komnnekc / B. FO. Ckuba ; HoBocmb. roc. TexH. yH-T. - HoBocubupcek, [2017]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234195. - 3arn. ¢ 3KpaHa.

1! 2! 3! 41 51 61 20 1

4 |[MoaroToBKa K aTTecTalumm 78

CocTaBneHne NNaHoOB M TE3NCOB OTBETOB Ha KOHTPO/IbHbIE BONPOChI; KOHCMEKTMPOBaHME AOMNOMHUTENbHBIX
matepuanos.: Ckuba B. FO. NpoYHOCTHOI aHann3 KOHCTPYKLUMIA 1 u3aenuii [9NneKTpoHHBbIN pecypc] :
3NEKTPOHHbI y4yebHO-MeToaMYecKniA Komnneke / B. KO. Cknba ; HoBocunb. roc. TexH. yH-T. - HoBocnbupcek,
[2017]. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000234197. - 3arn. ¢ akpaHa. Ckunba B.
KO. MaTemaTnyeckoe MOAENMPOBaHNE KOHCTPYKLMNIA N N3AENNIA [DNeKTPOHHBIV pecypc] : 3NeKTPOHHbIV
yyebHO-MeToAMYecKuin komnnekce / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2017]. -
Pexxkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234195. - 3arn. ¢ aKpaHa.

5. TexHonorns obyyeHuns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITe/NIbHO Pab0Thl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCS MHBDOPMaLOHHO-KOMMYHUKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnmua 5.1

[eaTensHOCTb VH(hopMaLMOHHO-KOMMYHUKALIMOHHbIE TEXHO/O K

e-mail:skiba@corp.nstu.ru; JINYHbIA TUNOBOW
caT:http://ciu.nstu.ru/kaf/persons/20541; Cpefia 3N1eKTPOHHOIO
06y4yeHus

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

WHpopmumpoBaHue

e-mail:skiba@corp.nstu.ru; CoumansHble ceTn:vk.com; Cpega
3N1eKTPOHHOr0 06y4yeHus

HI TY:http://dispace.edu.nstu.ru/didesk/course/show/2456;
YaT:Skype: skeeba vadim

KoHcynbTupoBaHue

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

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

Pa3meLLeHne y4ebHbIX MopTtan HI'TY; Cpepfa 3neKTPOHHOro 06yyeHus
maTepuanos HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/2456; 96C




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Kofbl hopMmpyembIx

Ne HanmeHoBaHMe akTUBHbBIX (hopM .
KOMMETEeHLU M

1 | Awnckyccus OrK.9;

@®opmHpyeMble yMeHHs: YO. YMETb MOJIETTUPOBATh TEXHUUECKHE OOBEKThI U TEXHOJIOTHUECKHE
MPOLIECCHI C UCTIONB30BAHUEM CTAHAAPTHBIX MAKETOB U CPEACTB aBTOMATU3UPOBAHHOIO
MTPOEKTUPOBAHUS

Kpartkoe onucanne npumenennn: OOcyxeHne 00IUX MPUHLNIIOB CO3MAHUS MAaTeMaTHIECKUX
MoJieJiel TTIOBEICHHS PacCUMTHIBAEMbIX M3AUi U MarepuaioB. OCOOEHHOCTH MPOSKTUPOBAHUS U
pacueTa AeTajiell MalifH.

2 | Nekuws B hopme guckyccum lonK.9;

®opvupyembie ymenusi: 310. 3HaTh cTaHAapTHBIE TPOrPpaMMHbBIE CPEACTBA [JIsl PELISHUS 33/1a4 B
001aCTH TEXHOJIOTUH XyI0KECTBEHHON 00paboTKH MaTepruaIoB

Kparkoe onucanue npumenenusn: O0cyxneHne oOIMX MPUHIIUIIOB CO3IaHUs MAaTEMaTHYECKUX
MoJieJiel TTIOBEICHHS PAaCCUMTHIBAEMbIX M3AUi U MarepuajioB. OCOOEHHOCTH MPOSKTUPOBAHUS U
pacueTa aeTajiell MaIifH.

6. MpaBuna aTTecTaumm 06ydatoLLMXCS Mo y4ebHO ANCUUNINHE

[ns atTecTaymm oby4varowmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-penTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 6.1.

Mopapo6Has nHpopmaums o BPC npusoamTcs B MpunoxeHun Nel K paboyein nporpamme.

Tabnuua 6.1
MuH. <
OueHvBaeMble BUAbI JeATe/IbHOCTU 06yyatoLmxcs 62 MakcrMasibHbIN 6ann
CemecTp: 7
Jexyus: 5 5
Ipaxmuyeckue 3auamusi: 18 45

KoHTponupytoLme matepuansl npusogates B "Cknba B. KO. MatemaTuueckoe MoJenMpoBaHne KOHCTPYKLMIA 1 U3fennii [SneKTPOHHBIA pecypc] : 3neKTPOHHbIN
y4yebHO-MeToaMueckuii komnnekce / B. HO. Cknba ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000234195. - 3ar/. ¢ 3KpaHa."

PI'3: 17 30

KoHTponupytoLme MaTepuansl NpueogsTes B "Ckuba B. KO. MaTtemaTnyeckoe MOAEIMPOBaHNE KOHCTPYKLWIA N U3fennii [SneKTPOHHBIN pecypc] : 31eKTPOHHbIA
yue6Ho-MeToAnueckuin komnnekc / B. FO. Ckuba ; HoBocwb. roc. TexH. yH-T. - Hoocnbupcek, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234195. - 3arn. ¢ sKpaHa."

Bauem:

0 20

KoHTponupytoLme MaTepuasbl (CMICOK BOMPOCOB) NpuBoAsATes B "CkubGa B. KO. MaTemaTtnyeckoe MOZENMpoBaHe KOHCTPYKLIA 1 n3gennii [nekTpoHHbIi pecypc] :
371EKTPOHHBIN y4e6HO-MeToAnYeckmiA komnnekc / B. KO. Ckuba ; HoBocub. roc. TexH. yH-T. - HoBocnbupcek, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000234195. - 3arn. ¢ 3KpaHa."

B Tabnuue 6.2 npecTaBneHO COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUSI AUCLMUMIINHBI.

Tabnunua 6.2
Kogabl DopMbl
KOMMETEH KOHTPONS
4 Pe3ynbTaTbl 06y4eHUsA
L 3awura
droc Pr3 3ayer

OMK.9 310. 3HaTb CTaHAAPTHbIE MPOTPaMMHbIE CPEACTBA AN PELLEHUS 3324 B 06/1aCTW TEXHOMOT N
"~ | XyB0XXecTBeHHOI 06paboTKM MaTepranos




311. 3HaTb NPOCTble ANTOPUTMbI UMUTALNOHHOIO MOLENNPOBAHNA + +

37. 3HaTb KOHLENTya/ibHble OCHOBbI MO/ENMPOBaHUS 06LEKTOB + +

y6. YMETb MOAENNPOBATb TEXHNYECKUNE 00BbEKTbI Y TEXHONOMMYECKME npoueccol C
MNCMoJib30BaHMEM CTaHAAPTHbIX NAaKETOB 1 CPEACTB aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHUA

MK.12 | 316. 3HaTb MaTepuanbl U TEXHOMOTUW 4J1 N3rOTOB/IEHWS MOAENE N MaKeTOB + +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNEH B NPUIoXeHUn Ne 1 K paboyeit
nporpaMme.

7. lutepatypa

OcHoOBHas nMTepaTypa

1. Skeeba V. Y. Mathematical modeling and optimization of technological processes
[DmexTpoHHBIH pecypc] : 2JIeKTpOoHHBIN yueOHo-MeTonuueckuii komruieke / V. Y. Skeeba ;
Hosocub. roc. rexH. yH-T. - HoBocubupck, [2012]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000175252. - 3ars. ¢ sxpana.
2. Cxuba B. 10. IIpouHocTHOM aHATN3 KOHCTPYKLIMI U U3AeIHi [DIeKTpOoHHBIH pecypc] :
3JIeKTPOHHBIN y4eOHo-MeTomuueckuii komruieke / B. FO. Ckuba ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000234197. -
3arJi. ¢ sKpaHa.
3. amanun A .FO. PacueTs! KOHCTPYKLIMI METOAOM KOHEUYHBIX 351eMeHTOB B ANSY'S
[DnexTponHsIii pecypc]: metonuueckue pekomennaruu/ A Y0, [llamanua— DJIEKTPOH. TEKCTOBBIE
nanHble.— M. MOCKOBCKasi TOCYyIapCTBEHHAS aKaJeMusi BOMHOTrO TpaHcnopTa, 2012.— 72 ¢.—
Pesxxum nocryma; http://www.iprbookshop.ru/47951 html.— 3BC «IPRbooks»
4, I'ynua H. B. leranu mamun : yuebauk / H. B. I'ynua, B. I'. Knokos, C. A. FOpkos ; oz o61m.
pen. H. B. I'yima. - CII6., 2010. - 414, [1] c. : ui., cXeMbl
5. Bepxotypkun E.FO. UuaTepdeiic u renepuporanue cetku B ANSYS Workbench [DnextpontbIii
pecypc]: yuebHOe mocobue 1o kypey «I'eomerpuueckoe mopenuposanre B CAIIPy/ E.1O.
Bepxotypxun, B H. Ilamenko, B.b. IIscenxuit— DnexTpoH. TekcToBbIe JaHHbIE.— M.
MockoBCKMI TOCYAapCTBEHHBIN TeXHUUYeCKni yHuBepcuTeT umenn H.D. baymana, 2013.— 64 c.—
Pesxum moctyna: http://www.iprbookshop.ru/31411.html.— 9BC «IPRbooks»
6. Un>xeHepHBIE OCHOBHI PACUETOB JIeTajiell MauH : [y4eOHUK [1J1s1 By30B IO HAMPaBJICHUSIM
"TexHomorus, 00OPYHOBaHUE U ABTOMATU3ALINS MAITMHOCTPOUTEIBHBIX Tipou3eoacTe” u np.] / 0.
E. I'ypeBuu [u np.]. - Mocksa, 2013. - 478 c.
7. Mypamor M.B. Pemenue 3anau MeXaHUKH CILIONIHOM CPEbI B MPOrPAMMHOM KOMITJIEKCE
ANSYS [DnextpoHHsIil pecype]: metomuueckue ykazanus/ M.B. Mypamos, C.J]. Ilanua—
DneKTpoH. TeKCToBbIe AaHHbIe.— M.: MOCKOBCKHIT rOCYJapCTBEHHBIN TeXHUYECKHUN YHUBEPCUTET
umenu H.D. Baymana, 2009.— 40 ¢.— Pexum noctyna: http://www.iprbookshop.ru/31538 html.—
OBC «IPRbooks»
8. IIpucexun B. JI. OcHOBBI METOA KOHEYHBIX JIEMEHTOB B MEXAHHUKE e(POPMHUPYEMBIX TEJT
[yueGuuk] / B. JI. ITpucekun, I'. 1. Pactopryes ; HoBocu0. roc. TexH. yH-T. - HoBocuGupck, 2010.
- 237 ¢. : mn.. - Pexum nocryna: http://www.ciu.nstu.ru/fulltext/textbooks/2010/prisekin.pdf
[lononHuTeNbHas iMTepaTypa

1. Jletanu MarruH U OCHOBBI KOHCTPYHUPOBaHUs ;| yueOHUK st Oakanaspos / [[. Y. Pomusn u ap.] ;
nox pen. I'. 1. Pomuua, E. A. Camoiinosa ; Mock. aBuanl. uH-1, Ham. uccnen. yH-T. - MockBa,
2012. - 415 c. : mn., TaduL.

2. NX Advaced Simulation. Uusxenepusriii ananus / l'oruapos I1. C. [u op.]. - Mocksa, 2012. - 503
. : uB. Wi, Tabn.. - Ha o6n. aBT.: I'onuapos I1. C., Apramonor 1. A., XamuroB T. ®..




3. Tuanaukos J[. B. ABTomMaTn3npoBaHHOE MPOSKTHPOBAHUE IETAJIEH CJIOKHON T€OMETPHU C
UCIIOJIb30BaHueM mporpammuoro rmpoaykra PowerSHAPE : cnipaBounoe mocobue / /1. B.
Tunnukos, B. B. UBanmusckuii ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2007. - 64, [2] ¢. :
wn.. - Pesxxum moctyma: http://www library. nstu. ru/fulltext/metodics/2007/tinn. rar

4, UsnukoB C. HO. OcHOBBI KOHEYHO-2/IeMEHTHOTO Moaienuporanus B cucteme ANSYS : yueGHoe
nocodue / C. FO. Usnukoe ; HoBocu®. roc. TexH. yH-T. - Hopocubupck, 2007. - 66, [1] ¢. : ui.. -
Pexum noctyma: http:// www.ciu.nstu.ru/fulltext/textbooks/2007/ivlikov.pdf. - UnHOBarmoHHas
obpasosarensHas nporpamva HI'TY "Bricokue Texunomorun".

5. baco K. A. ANSYS B npumepax u 3amauax / K. A. bacos. - M., 2002. - 223 ¢. : u.

6. 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. - Pesxkum moctyna: http://dx.doi.org/10.1007/978-0-387-28290-9

7. Kamya A. B. ANSYS B pykax umkenepa. Ilpaktuueckoe pyxoeoactso / A. b. Karutyn, E. M.
Moposos, M. A. Ondeprena. - M., 2003. - 269, [1] c. : .

8. Kpurepuu npovuHOCTH U Hafe:KHOCTh KOHCTpyKuuit / B. H. Amukun [u mp.]. - M., 2005. - 163,
[1]c., [8] m mn. : mm.

VHTepHeT-pecypcbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BC "Znanium.com" : http://znanium.com/

5.

8. MeToauyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeToanyecKoe obecneyeHne

1. T'unera B. I1. OcHOBBI MPOEKTUPOBAHUS M KOHCTPYUPOBAHHUS MAITUH [ DJIEKTPOHHBIN pecypc] :
SJIEKTPOHHBIN yueOHO-MeTonuueckuii komrutekce / B. I1. 'unera ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexwum goctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000162751. -
3arJi. ¢ sKpaHa.

2. OpraHusanus cCaMOCTOSATENBHON padoThl cTyneHToB HOBOCHOMPCKOro rocy1apcTBEHHOrO
TEXHHUYECKOTO YHUBEPCHUTETA | MeTonnuYecKoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Huxurun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pesxxum goctyna:
http://elibrary nstu.ru/source?bib_i1d=vtls000234042

3. Cxuba B. F0. MaTtemaTuueckoe MOaeIMpOBaHNE KOHCTPYKLIMI U U3AEIUHN [ DIEeKTPOHHBIH
pecypc] : aseKTpoHHBIHN yueOHO-MeTonuueckuii komruieke / B. FO. Ckuba ; HoBocub. roc. TexH.
yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234195. - 3arx. ¢ sxpana.

4. Uycorutun H. A. OCHOBBI POEKTUPOBAHMUS U KOHCTPYHUPOBAHUS MAIIUH [ DJEKTPOHHBIN
pecypc] : aaeKTpOoHHbIN yueOHO-MeTonuueckmit komriekce / H. A. Uycosutun ; HoBocub. roc.
TeXH. YH-T. - HoBocubupck, [2011]. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000155592. - 3aru. ¢ sxpana.

5. OCHOBBI ITPOEKTUPOBAHKS U KOHCTPYHPOBAHHUS MAIIIHH | METOIUYECKHE YKA3AHUS K KYPCOBOMY
MPOEKTUPOBAHUIO [jIs1 3a04HOM (popmel MT®D, @JIA u 3@ / HoBocub. roc. TexH. yH-T ; [cocT.: B.
IL Tunera u op.]. - HoBocubupck, 2014. - 50, [1] ¢. : mn., Tabmn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000207841



8.2 Creymann3mposaHHOe NporpaMmmHoe obecrneyeHve
1 ANSYS ACADEMIC RESEARCH 5 tasks
2 APM WinMachine
3 Kommac 3D
4 SolidWorks
5 SolidEdge
6 NX
7 Power Shape, Power Mill, Art CAM
8 SYSWELD

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

KomnnekT 060pya0BaHUs

No HanmeHoBaHue Ha3HaueHne

1 |KomnbloTepHbIli KnaccNe6 NpoBefeHMe NEKUNOHHBIX, NPaKTUYECKUX U
NabopaTopHbIX 3aHATUN.

CneupnanbHoe 060py0BaHNe

Ne HaunmeHoBaHue Ha3HaueHue

1 |MpoekTop BenQ W1200 DLP 1800 ANSI [lns npoBesieHWs 3aHATWIA CO CTyeHTaMu
1080P(k.5,ayA.250)




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa npoekTrpoBaHUs TEXHOIOTHISCKUX MAIIHH

“YTBEPXJIAIO”

JNEKAH MT®

K.T.H., noneuTt B.B. SIamonscxui
19 2 1_“

®OH/I OUEHOYHbIX CPE/ICTB

YYEBHOU JIUCLIATINHBI
MarteMaTu4eckoe MOAeJIMPOBAHHE KOHCTPYKIUIA U U3/1euii
O6pazoBarenpHas nmporpamma: 29.03.04 TexH0J0rusA XY/10:KECTBEHHOH 00pa00TKH MAaTEPHAJIOB,
npoduns: Texnonocusn xyooxcecmeennoil 00padomKu MemaniiudecKux Mamepuaios

HoBocubupck 2017



1. O0o0meHHasi cTPYKTypa (oH/Ia OLIEHOYHBIX CPEACTB Y4eOHO TN CHUIITUHBI
O6oOmenHas cTpykTypa ¢OHAA OIEHOYHBIX CPEACTB 10 JUCHUIUIMHE MaremMaTuyeckoe
MO/1eJIMPOBaHUe KOHCTPYKIUIA M u3/1esmii npuBeaeHa B Tabnuie.

Tabmumna

®opmupyemMble
KOMIICTeHIIUH

IToxka3zaTenan
chopMUpPOBAHHOCTH
KOMIIeTeHIM i
(3HaHMS, YMEeHUs,
HABBIKH)

Tembl

Tanbl OEHKH KOMIETeHIHH

Meponpusitust
TeKyILero
KOHTPOJISA

(KypcoBoii IPOEKT,
PI'3(P) u op.)

IIpomesxyTouHast
aTTecTanus
(3K3amMeH, 3a4eT)

OIIK.9 crmocobHOCTE
HCIIOJIB30BaTh
KOMITBIOTEPHBIE
IIPOrPaMMBl,
HEOOXOAUMBIE B
chepe MpakTHICCKON
EATENBHOCTH IS
TIOJTyIEHUS
3aJaHHOTO W3ACIIUs

37. 3HaTh
KOHIICTITyaJIbHBIC
OCHOBEI
MOJICIAPOBAHHUS
00BEKTOB

Meron  KOHEYHBIX
Haznauenue CAE
Hcropuss pa3BUTHS  MHPOBOTO
poiika  CAE-cuctem.  OOmas
kiaccudukarys CAE-cuctem.
OO0miee  COCTOSIHUE  MHPOBOTO
peiaka CAE-cucrem. Ilpaktuka
KOMIIBPIOTEPHOTO aHaji3a B cpele
ANSYS. Pabota ¢ mpoexToM B
ANSYS. Cratuctuyeckuil aHaiu3
HaTpsKEHHOTO COCTOSTHUSL.
VYmopaBieHne MaTepHalaMH U HUX
CBOMICTBaMH. Harpy3sku U
rpaHuuHble ycioBusi. [lpaktuka
KOMIIBIOTEPHOTO aHajn3a B cpelie
APM WinMachine. PaGora ¢
npoektoM B APM WinMachine.
Craructuieckuit aHaIu3
HaINPSKEHHOTO COCTOSTHUSI.
VYmupaBieHne MaTepHalaMH U HUX
CBOMCTBaMH. Harpy3zku u
rpaHudHble ycnmoBusa. [IpakTmka
KOMIIBPIOTEPHOTO aHajn3a B cpele
SYSWELD: crparerusi co3nanus
3D wMmozenu OOBEKTOB pacyera
CpeacTBaMu Sysweld;
MemupoBanue 3D  wMomenu
CO3JlaHHE PETYJIIPHOM KOHEYHO-
JJIEMEHTHOW CETKH; IOATOTOBKA
koMioHeHToB KOM. VYmnpasnenue
MarepuajlaMd M HMX CBOHCTBaMH.
Harpy3ku ¥ TpaHu4HbBIE YCIIOBHSI.
Buapl HCTOYHMKOB SHEPTUM U
(hyHKIIMOHAJIBHBIE  3aBUCHMOCTH,
OINUCHIBAIONINE  MHTEHCHBHOCTh
pacnpenenenuss Ttema.  Pacuer
MepeaaTOYHBIX MEXaHHU3MOB
Pacder craHmapTHBIX COeIWHEHHUN
3JIEMEHTOB MAIlVH Pacuer
TUIOBBIX ~ JJIEMEHTOB  MallHMH
Co3naHue U pacueT CTaHJapTHOTO
CBapHOTO COEIUHEHUS c
ucronbp3oBanreM Moy Welding
wizard CraTHCTHYECKHUH aHAIN3
HAIpsHKEHHOTO COCTOSTHHUSL.

9JICMCHTOB
CUCTEM.

PI'3, paznensi 1 - 3

3auet, Bonpocsl: 1-
30

OIIK.9

310.
CTaHJaPTHBIC
MIPOrpaMMHBIE
cpencTBa ISt
pemieHuss  3agad B
007aCTH TEXHOJIOTHH
Xy/I0KECTBEHHOU
00paboTKH

3HaTh

MeTo ~ KOHEYHBIX  3JIEMCHTOB
Haznauenue CAE CHCTEM.
Uctopust  pa3BuTus  MHUPOBOTO
peiaka  CAE-cuctrem.  OOGmiast
KJTacCU(UKAIIHS CAE-cucrem.
O0miee  COCTOSSHHE  MHPOBOTO
poiaka CAE-cucrem. Ilpaktuka
KOMIIBIOTEPHOTO aHajn3a B cpele

PI'3, paznensi 1 - 3

3auet, Bonpocsl: 1-
30




MaTepuaioB

ANSYS. Pabora ¢ npoekrtoMm B
ANSYS. Cratuctuuecknii aHanms

HAIpPSKEHHOTO COCTOSTHHS.
VYnpaBneHne MarepualaMH U HUX
CBOMCTBaMH. Harpy3zku u

rpaHudHble ycnoBuA. IIpakTmka
KOMITBIOTEPHOTO aHajlh3a B cpejie
APM WinMachine. Pabora ¢
npoektoM B APM WinMachine.
CraTucTu4ecKuit aHaIu3
HATPSKEHHOTO COCTOSTHHSI.
VYrpaBieHue MmartepuagaMu M HX
CBOMCTBaMH. Harpy3zku u
rpaHudHble ycnoBusA. [IpakTmka
KOMIIBIOTEPHOTO aHaji3a B cpele
SYSWELD: crtparerust co3maHus
3D wMogmemn OOBEKTOB pacyera
CpencTBaMu Sysweld;
MemupoBanue 3D  wMomenu
CO3JlaHHUE PpETYJIAPHOM KOHEYHO-
DJIEMEHTHOW CETKH; IIOJrOTOBKA
koMoHeHTOoB KOM. VYmpasienue
MaTtepuajlaMu U HUX CBOMCTBaMH.
Harpysku u rpaHu4YHBIC YCIOBHS.
Bumel WCTOYHWKOB DJHEPrUH U
(hyHKIHOHATBHBIC 3aBUCHMOCTH,
ONHCHIBAIONINE  WHTCHCHBHOCTH
pacmpeneneHus Tera.  Pacuer
TepeaaTOIHBIX MEXaHHU3MOB
Pacuer crannapTHBIX COeIMHEHUI
3JIEMEHTOB MalluH Pacuer
THUIIOBBIX JJICMECHTOB MallluH
Co3maHue U pacueT CTaHIapTHOTO
CBapHOTO COCAMHEHUS c
ucroib3oBanueM Moy Welding
wizard CraTHCTHYECKHN aHAIN3
HaNPSHKEHHOTO COCTOSIHUSI.

OIIK.9

311. 3HaTh nOpoCTbIE
AJITOPUTMBI
MMHTAIMOHHOTO
MOJIETTMPOBAHHMS

MeTon  KOHEYHBIX  DJIEMEHTOB
[IpakTuka KOMITBIOTEPHOTO
aHanmm3a B cpeae ANSYS. Pabora
c MIPOEKTOM B ANSYS.
Craructuieckuit aHaIu3
HanpsHKEHHOTO COCTOSTHUSI.
VYipasneHue marepuajaMu U UX
CBOMCTBaMH. Harpy3zku 51
rpaHudHble ycioBus. [IpakTuka
KOMIIBIOTEPHOTO aHajn3a B cpele
APM WinMachine. Pabora ¢
npoektoM B APM WinMachine.
Craructuueckuit aHaU3
HaNpsHKEHHOTO COCTOSIHUSL.
VYrpasieHue MmarepuaiaMH H HX
CBOMCTBaMH. Harpy3ku u
rpaHudHble ycioBus. [IpakTuka
KOMIIBIOTEPHOTO aHajn3a B cpele
SYSWELD: crparerusi co3manus
3D Mopmenu O0OBEKTOB pacdera
cpelncTBaMu Sysweld;
MemmupoBanue 3D  wmozenmn u
CO3JJaHHE PETYJSIPHON KOHEUYHO-
9JIEMEHTHON CETKH; MOATOTOBKA
koMioHeHToB KOM. Ympasienue
MarepuajaMi U UX CBOMCTBamH.
Harpy3ku u rpaHuyHble YCIOBHUSL.
Buabl UCTOYHMKOB DJHEPruM H
(hyHKIMOHATBHBIE 3aBUCHMOCTH,
ONKCHIBAIONINE  WHTCHCHBHOCTH
pacnpenenenusi Tterua.  Pacuer

PT'3, paznensi 1 - 3
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nepelaToOuHbIX MEXaHHU3MOB
PacyeT cranmapTHBIX coeqMHEHUN

3JIEMEHTOB MaIuH Pacuer
THIOBBIX  DJIEMCHTOB  MAIIUH
Co3maHne ¥ pacdeT CTaHIapTHOTO
CBapHOTO COEIUHCHUS c

ucrosnb3oBanueM Moy Welding
wizard CraTucTHYecKuil aHau3
HaINpsHKEHHOTO COCTOSTHUSL.

OIIK.9

y6.
MO/JICSTMPOBATh
TEXHUYECKHUE
00BEKTBI
TEXHOJIOTHYECKHE
MPOLIECCHI C
HCIIOIB30BAHUEM
CTaH/IapTHBIX
MAKeTOB W CPEACTB
ABTOMATH3UPOBAHHOT
0 IIPOEKTUPOBAHUS

yMEThb

Metos,  KOHEYHBIX  DJIEMEHTOB
Haznauenue CAE CHCTEM.
Hcropuss pa3BUTHS  MHPOBOTO
peiika  CAE-cuctem.  OOmas
KIIaccu(puKaIus CAE-cuctewm.
OO0mee  coCcTOSTHHE  MHPOBOTO
peiaka CAE-cucrem. [IpaxTtuka
KOMIIBIOTEPHOTO aHajm3a B cpele
ANSYS. Pabota ¢ mpoexToM B
ANSYS. Craructuyeckuil aHaiu3
HAaIpsHKEHHOTO COCTOSTHHSI.
VYnopasieHue MarepuajlaMud U HUX
CBOMICTBaMH. Harpy3sku U
rpaHuuHble ycioBusi. [lpakTuka
KOMIIBIOTEPHOTO aHajliu3a B cpene
APM WinMachine. PaGora ¢
npoektoM B APM WinMachine.
Craructudeckuit aHanu3
HaTpsKEHHOTO COCTOSTHUSL.
VYmupaBieHne MaTepHalaMH U HUX
CBOMCTBaMH. Harpy3zku u
rpaHudHBIe ycnoBusA. IIpakTrka
KOMIIBIOTEPHOTO aHajn3a B cpelie
SYSWELD: crparerusi co3nanus
3D wMmozenu OOBEKTOB pacyera
CpeacTBaMu Sysweld;
MemupoBanue 3D  wMomenu
CO3/IaHNE pPEryIsIpPHOW KOHEYHO-
9JEMEHTHOM CEeTKH;, MOArOTOBKA
koMioHeHToB KOM. Ymnpasnenue
MaTepHallaMd M WX CBOWCTBaMH.
Harpy3ku u rpaHWYHBIC YCIOBHS.
Bunmel WCTOYHWKOB DJHEPTrHUH U
(yHKIMOHATIBHBIE  3aBUCHMOCTH,
OINUCBHIBAIOLINE  MHTEHCHBHOCTH
pacnpenenenuss Teruia.  Pacuer
nepenaTouHbIX MEXaHHU3MOB
PacueT cTaHmapTHBIX COCIMHEHUIH
3JIEMEHTOB MAIlVH Pacuer
TUTOBBIX ~ JJICMEHTOB  MAIIWH
Co3nanue 1 pacder CTaHAapTHOTO
CBapHOTO COCAMHEHNUS c
ucrosbp3oBanueM Moy Welding
wizard CraTHCTHYECKHU aHAIN3
HAINPSHKEHHOTO COCTOSTHHSL.
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TIK.12/HA
CIIOCOOHOCTH
CUCTEMAaTHU3allun
KITacCU(pUKAITIN
MaTepHUaoB
TEXHOJIOTHYECKUX
MPOIIECCOB
3aBHCHMOCTH
(YHKIIHOHATIBHOTO
Ha3HAYEHUS
XYJI0’KECTBEHHBIX
0COOeHHOCTEH
M3TrOTaBJIMBAEMOTO
o0BeKTa

K
n

B
oT

u

316.
MaTepHabl
TCXHOJIOTUU
HN3TOTOBJICHUSA
MOJIEJIEH Y MAKETOB

3HATh
U
ISt

MeTon ~ KOHEYHBIX  SJIEMEHTOB
Hasnauenwue CAE CHUCTEM.
Hcropuss pa3BuUTHS  MHPOBOTO
peiaka  CAE-cuctem.  OOmas
KJTacCU(UKAIIHS CAE-cucrem.
O0miee  COCTOSSHHE  MHPOBOTO
poiaka CAE-cucrem. Ilpaktuka
KOMITBIOTEPHOIO aHallu3a B cpefe
ANSYS. Pabora ¢ npoektoMm B
ANSYS. Craructuyeckuit aHaIn3
HATNPSKEHHOTO COCTOSIHUSL.
VYrpasieHue marepualaMu M HX
CBOWCTBaMH. Harpysku u
rpanndHele  ycnoBmsa. IIpaxTmka
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KOMITBIOTEPHOTO aHalli3a B cpejie
APM WinMachine. Pabora ¢
mpoektoMm B APM WinMachine.
CraTtucTuieckui aHaIN3
HaINpsKEHHOTO COCTOSTHHS.
VYnpaBneHne MarepualaMH U HUX
CBOICTBaMH. Harpy3sku u
rpaHuuHble  ycnoBus. [Ipaktuka
KOMITBIOTEPHOTO aHajli3a B cpelie
SYSWELD: crtpaterus co3naHus
3D mMogenu 00BEKTOB pacyera
CpeICTBaMu Sysweld;
MempoBanue 3D  wmozenu u
CO3JJaHHE pEryJSIpHON KOHEYHO-
3JIEMEHTHOW CETKH; ITOATOTOBKA
kommnoHeHToB KOM. Ympasienne
MarepuagaMd M HX CBOMCTBaMH.
Harpy3ku ¥ TpaHUdYHBIE YCIOBHS.
BI/I,Z[I)I HNCTOYHHUKOB DOHEPIrunu U
(yHKIMOHAJIBHBIE  3aBUCHMOCTH,
OITMCBHIBAKOIIINEC HUHTCHCUBHOCTbH
pacnpenenenuss temna.  Pacuer
NEPeaATOYHBIX MEXaHHU3MOB
Pacuer cTaHIapTHBIX COCIMHEHNH
3JIEMEHTOB MalluH Pacuer
THUIOBBIX ~ JJIEMEHTOB  MallWH
Co3nanue 1 pacdeT CTaHAAPTHOTO
CBapHOTO COCIANHEHUS c
ucnonp3oBaHueM Moxyns Welding
wizard CraTucTHYecKuil aHau3
Haps>KEHHOI'0 COCTOSAHMS.

2. MeToauka olleHKH 3TanoB (l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B PaMKax JTUCHUILIMHBI.

[Ipomexxyrounass arrecTauus IO JUCHMIUIMHE HpPOBOIUTCI B 7 ceMecTtpe - B (opme
T depeHIIMPOBAaHHOIO 3ayeTa, KOTOpBIM HampaBlieH Ha OIEHKY C(HOPMHPOBAHHOCTH KOMIIETEHLUN
OIIK.9, ITK.12/HMN.

3aueT MpOBOJUTCSA B YCTHOW M NMUCbMEHHOW (opme, o Ouineram. Ha 3adere cTyneHTy Bbliaercst OWIeT,
BKJIIOYAIOIINi 2 Borpoca. Pacnipesienenne qUIaKTHYECKUX €JMHULL TI0 IPOBEPSIEMbIM KOMIETEHIMAM YKa3aHO
B Tabmuie «O0oO0meHHas cTpykTypa (OHIa OIEHOYHBIX CPEJCTB YUYEOHOM MUCHMIUTUHB. TpeOoBaHHs K
JIOIYCKY CTY/IEHTOB K CJlaue 3a4eTa, COCTaB OWieTa U KpUTEpUM OLIEHKH Ha 3aueTe NMPHUBE/IEHbI B Macropre
3a4era.

Kpome Toro, copmMupoBaHHOCTH KOMITETEHITUH MPOBEPSETCS MPU MPOBEICHUU MEPONPUATUN TEKYIIETO
KOHTPOJISA, YKa3aHHBIX B Ta0ymile pazaena 1.

B 7 cemectpe 00s3aTeIbHBIM STAalOM TEKYIIEH aTTECTAllMU SIBJISAETCS pacueTHO-TpaduyecKoe 3a/JaHue
(pabota) (PI'3(P)). TpeboBanus k Bemmoanenuto PI'3(P), coctaB u mpaBuia omneHKH cHOpMYITUPOBAHBI B
nacriopte PI'3(P).

OO61ue mpaBuia BHICTABICHHS OLIEHKH 10 JUCIUILIMHE ONpeAessatoTcs 0amibHO-PEeUTHHIOBOM CUCTEMOH,
IPUBEJICHHOM B paboueil mporpamme JUCHUTUIUHBL

Ha ocHoBanuu npuBeleHHBIX Aajiee KPUTEPHUEB MOXKHO CJeNaTh OOLIMi BBIBOJ O C(HOPMHUPOBAHHOCTU
xkommnereniuu OI1K.9, ITK.12/HU, 3a koTopble 0TBEYAET AUCIUILINHA, HA Pa3HBIX YPOBHSIX.

O0mast xapakTepUCTHKA YPOBHEl 0CBOEHHSI KOMITeTEeHIMIA.

Hu:ke moporoBoro. YpoBeHb BBIIOJHEHH PabOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETHYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHYHO, ITPOOEIIbI MOTYT HOCUTH CYILIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MPAKTUYECKHUE HABBIKK PA0OTHI C OCBOCHHBIM MaTepHajIoM c(hOpMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPENYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3aJaHUil HE BBIIOJHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.



IloporoBelii. YpoBeHb BBINOJHEHUS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUIECKOE COJCPKAHNE KypCa OCBOCHO YaCTUYHO, HO MPOOEIBI He HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PabOTHI ¢ OCBOCHHBIM MAaTE€pHalIOM B OCHOBHOM C(OPMHPOBAHBHI,
OOJIBIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHHs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPHIE
BHUJIBI 33IaHUI BBIITOJHEHBI C OLIUOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOCHO IIOJIHOCTBIO, 0€3 IpOoOeNoB, HEKOTOpPbIE MPAKTUYECKHE HABBIKM pabOThI €
OCBOCHHBIM MaTe€pHaIOM C(HOPMUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTPaMMON O0yYEeHHUs
y4eOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBHIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCJIOM 0ayIoB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JaHUI, BO3MOXHO, COJEPKAT OIIMOKH.

IIpoaBuHYTHI. YPOBEHb BHINOIHEHHS pabOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETUUECKOE COJICpPIKaHNE
Kypca OCBOEHO MOJHOCTBIO, 0€3 Mpo0esoB, HEOOXOANMBbIE IPAKTUYECKHE HABBIKH PabOTHI C OCBOCHHBIM
MaTepuaioM Cc(QOpMHPOBAHBI, BCE TNPEIYCMOTPEHHBIE NPOrpaMMOi OOydeHHUs YydYeOHBbIC 3aJaHHs
BBIIIOJTHEHBI, KQAUECTBO UX BBIIIOJIHCHHUS OLICHCHO Y CJIOM 68,JIJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



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

ITacnopr 3a4era

IO JUCLMIIIIMHE «Maremarnueckoe MOACIIUPOBAHUC KOHCT]Z)YKHI/Iﬁ u PI3I[CJ'IPII>1», 7 CEMECTP

1. Meroauka oLeHKH

CryneHT nmomyckaercs K cAadye 3adera IpU YCIOBHMM, YTO OH BBIIIOJHWI W 3aIIUTHUI BCE
pakTH4eckue paboThl U pacueTHO-Tpaduueckoe 3aqanue, u Habpan He meHee 40 6aiioB.

Ha 3auere crtynenty BblgatoTcss 2 Bompoca. PacrnpeneneHue OUAAKTUUECKUX EIUHMIL 10
MIPOBEPSEMBIM KOMIIETEHIIMSAM yKa3aHo B Tabnuie «O0001eHHas cTpykTypa GoH/1a OLEHOYHBIX
CPEACTB Y4EOHOM TUCHIUTLITUHBI.

BricTaBiieHre OIEHOK Ha 3a4eTe OCYIIECTBIISIETCS HAa OCHOBE BBIMOJHEHUS U 3alUTHI JBYX
BonpocoB. OlEHMBaHUE OTBETa HAa BOIPOCHl OCYILECTBISETCS B COOTBETCTBUU C YPOBHEM
3HaHUU: "ynoBieTBoputenbHo" — 5 6amt; "xopomo" — 7 6amnos; "oranuno" — 10 Gamnos. Beero
3a JIBa BOMpOCa CTYIEHT MOKET MOJYyYUTh MakcuMyM 20 OaJiioB.

®opma Omirera I 3a4era

HOBOCHBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®Pakynerer MTO

Buiaer Ne 1

K 3a4eTy 1o qucuuimze «MaremaTtndeckoe MOJAEIMPOBAHNE KOHCTPYKIIMM U U3AEIIHI)

1. ITocraBnena 3aiava: MccaenOBaTh MPOYHOCTh KOHCTPYKIIMHU TIPH 33aHHOM HAarpy>KeHUH U
Harpese JI0 BBICOKOW TemmepaTypbl. Co3maliTe HOBBIM NPOEKT M pa3MeCcTHTE B HEM
HE00XOIMMBIE CBSI3aHHBIE OJIOKM MHKEHEPHOTro aHanu3a. OTBEThTE Ha CIIEAYIOIIUE BOIPOCHIL:

- Yrto naet ycTaHOBJIEHHUE CBsI3eil Mexy Onokamu?

- Kaxoii 6110k sIBJIleTCS KOPHEBBIM, a KAKOW MOAYNHEHHBIM?

- Kak n3mMeHuTh cBOICTBA MOAUYMHEHHOTO 1eMeHTa?

2. 3anycture ANSYS Workbench, co3naiiTe HOBBIM 0JIOK CTaTHUYECKOTO MPOYHOCTHOTO
aHanmu3a Static Structural. 3amycture Moaynb ympaBieHHs MaTepuanamu. OTBeTbTe Ha
CJIEAYIOIINE BOIPOCHI:

- B KakoM OKHe HaxoJATCs CBOIMCTBAa MaTepHaIoB?

YTBepkaato: 3aB. Kaeapoi noixHOCTh, DO
(moamucs)

(mata)



2. Kpurepuu ouenkun

3awuma cuumaemcs Hey0081€mMEOPUMenbHOU, €CIA CTYIEHT HE OCBOMJI TEOPETHUYECKHIM
MaTepHrai ¥ He CMOT 00O0OIIUTh TEOPETUUECKUN U MPAKTUYECKUI MaTEpUalT; OLEHKA COCTABIISET
meHee 10 6amios.

3awuma cuumaemcs cocmosuielcs HA NOPO208OM YPO6HE, €CIU CTYACHT OCBOWII
TEOPETUYECKUI MaTepual, HO HE CMOI 0O0OOLIUTh TEOPETUUECKUH U NMPAaKTUYECKUH MaTepua;
oreHka coctasisieT 10 6amios.

3awuma cuumaemcs cocmosguielicsi Ha 0a3060m ypoeHe, €CIU CTYACHT CMOI 000OLIUTH
NPaKTUYECKUN U TEOPETHUECKUI MaTepHal, JOMyCTHI HECKOJIBKO OIIMOOK MPH 3aIIUTE, TPUBEIN
HE JI0OCTaTOYHO YETKYIO0 apryMEHTALMI0 CBOEH TOYKM 3pEHHs IPU OTBETE HA BOIPOCHI, OLEHKA
cocraiisieT 14 6amios.

3awuma cuumaemcs cocmosguiencss HA RPOOGUHYMOM YPOGHE, €CIU CTYIEHT CMOr
0000MIUTh TPAKTUYECKUH W TEOPETHUECKUIl Marepuan, NpHUBEN JOCTaTOYHO YETKYIO
apryMEeHTAaLUIO CBOEH TOUKH 3pEHHs 110 BCEM BOIIpOcaM, OlleHKa cocTaniseT 20 6ayios.

3. Ilkaja oneHKu

Ecnu cryneHT B ceMecTpe paboTan HE CHCTEMaTHYeCKH, B pe3yiabTaTe uYero He Hadpam
TpeOyemMoe KOJIMUeCTBO 0ayuIoB, TO EMY BbIJIA€TCs AOIMOJIHUTENBHOE 3a/laHue, TEMAaTHKa U 00beM
KOTOPOI'0 ONPEAEISAIOTCS NPEnoJaBaTeseM.

Ecnu B pesynbpTaTe cmaum 3adera CTyJAeHT He HaOupaer 10 OayuioB Wim ¢ y4eToM cAauu
3ayeTa ero CyMMapHbI peUTHHT (OLlEHKA Ha 3a4yeTe + OLICHKA 32 BBINOJIHEHHE MPAKTUYECKUX
pabot + oreHka 3a BbIoJHEHHE W 3amuTy PI'3 + olleHKa 3a JEKIMOHHBIA Marepuai) He
npesbiiiaer 49 OamnoB, eMmy BbICTaBIseTcsl omeHka "HeyaoBineTBoputTenbHO" (FX) c
BO3MO>KHOCTBIO IIEPECAUH.

[Ipu nepecnaye 3ayera CTYJEHT HMMEET BO3MOXHOCTb IIOJYyYUTh OLIEHKY He Bbllie E
("ymoBnerBoputenbHO").

CTyzneHT uMeeT BO3MOXKHOCTh IMOJYYUTh JOMONHUTENbHO /10 20 0aiioB mpH BBIMOIHEHUU
paboT, He MPEeayCMOTPEHHBIX OCHOBHOW MPOrpamMMoOil OCBOEHHUs Kypca. JlaHHbIe BHIBI padoT
cornacyrorcs ¢ npenojasareneM. OJHUM U3 BapUAHTOB JIOMOJHUTENIHHOM PabOThl MOKET OBITh
BBITNIOJIHEHHE BTOPOH pacd€THO-Tpaduueckoi paboThl IO APYroil TeMaTuKe.

B o0meit onieHke Mo AUCHUILTMHE OaUTbl 32 3aU€T YUUTHIBAIOTCS B COOTBETCTBUU C IIPAaBUIAMHU
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIINHBL.

Hrorosass omnenka no gucuuiuimHe «MareMaTnyeckoe MOJEIUPOBAHME KOHCTPYKLHHA M
U3/IeNUil» BBICTABIISETCS COTTIACHO TabIuUIIe.

Tabmuua
98-100 | 9307 | 90-92 | 87-89 | 83-86 | 8082 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 50-50 | 25-49 024
AT A A B+ B B- C+ C C- D+ D D- E EX F
OTJINYHO XOpouIo YIOBJIETBOPUTEIHHO HEYJOBJIETBOPUTEILHO
3a4YTCHO HEC 3a4TCHO




4. Bompochl Kk 3adery mno aucuumiinHe «MaremaTuyeckoe MOAeJTHPOBaHUE
KOHCTPYKUMIA M U31eJIUI»

1. Uro Ha3bIBaeTCs KOHEUHO-3JIEMEHTHOH MOJIENbIO?

2. HazoBuTe TUIIBI KOHEUHBIX 3JIEMEHTOB. UTO 03HaYaeT MOPSIOK KOHEYHOTO dIeMeHTa?

3. 3anumure paspenratonye ypasHeHust MKD st cratugeckoro nedopMupoBaHuUs.

4. Kak yuuThIBatOTCS IPaHUYHBIE YCIIOBHS B IIepeMelleHUsX (CBs3u)?

5. Kak mpuBecty pacnpe/enéHHble Harpy3Kd K y3JIOBBIM?

6. 3amycture ANSYS Workbench. OtBeTbTe Ha cieLyronye BOIPOCHL:

- Yro HaspiBaercs mpoektoM B Workbench?

- Jlns gero npeaHa3HadeHs! okHa Project Schematic n Toolbox?

- Kakwue Bu/IbI HEOKEHEPHOTO aHaIn3a peanusyrorcs 6inokamu Static Structural, Transient Structural, Steady-State Thermal u Modal?

- Kakue ocHOBHbIE 3JIEMEHTBI MMEET Kax bl OJIOK MHKEHEPHOro aHanu3a?

- Jlns gero npeaHa3sHadeHa KHoONKa Import Ha maHeIn HHCTPYMEHTOB?

- Jlns gero npenna3HadeHs! kHonkH Refresh Project u Update Project Ha manemy HHCTpyMEHTOB?

7. Co3znaiiTe HOBBIM NPOEKT M Pa3MECTUTE B HEM OJIOK CTaTMYECKOro NPOYHOCTHOrO aHaiu3a. [lepenmenyiite co3laHHBIA OJIOK Kak
«Cratndeckuil aHamu3». JIo0aBbTe B MPOEKT eIl OJMH HE3aBUCHMBIN OJIOK MOJAIBHOIO aHalu3a U 3ajaiite eMy uMst «MoJalbHbIH aHAIH3.
OTBeThTe Ha CIEAYIONIE BOIIPOCHL:

- Kaxue sTarns! HH)KEHEpHOT0 aHalu3a peaan3yloTes B aneMenTax Geometry, Model, Results?

- YT0 NOKa3bIBAIOT 3HAYKY B IIPABOM YaCTH KaXkI0T0 dJIeMeHTa O1oka?

- Kax BBI3bIBaeTCSI KOHTEKCTHOE MEHIO dieMeHTa Ooka? Kakie KoMaHIbI OHO COEPIKHT?

- MOXHO J11 3aMEHUTh BUJL MH)KEHEPHOTO aHajn3a B OJIOKe, He yaisis ero?

- U3menstes mu napamerps! KO-cetku B 61oke «CTaTHuecKuii aHaIn3y, €CIU X H3MEHHTb B OJloke «MoanbHbIi aHamu3»?

8. IlocraBneHa 3ajaua: UCCIIENOBATh NPOYHOCTh KOHCTPYKIMH TIPY 3aJaHHOM Harpy)>XKeHHH U HarpeBe 0 BBICOKOH Temmeparypsl. Co3naiite
HOBBII1 IIPOEKT U Pa3MECTUTE B HEM HEOOXOMMBbIC CBS3aHHbIE OJIOKM HHXCHEPHOTo aHaiu3a. OTBEThTE Ha CIICYIONIME BOIIPOCHL:

- Yto maer ycTaHOBIEHHE CBsi3eil Mex Iy Ookamu? KakuM THIIaM IpHHAUIEKAT CO3aHHbIE CBSI3H?

- Kaxoii 6110k sIBIIsIeTCSI KOPHEBEIM, @ KaKOH ITOJYHHEHHBIM?

- Kak u3MeHUTH CBOMCTBA ITOAYMHEHHOr'O dJIEMEHTA?

- Kak BcTaBUTH HOBBIH OJIOK, HE 3a/1aBasi CBSI3eii?

9. 3amycture ANSYS Workbench, co3naiite HOBBIH OJOK CTaTH4eCcKOro NpPOYHOCTHOro aHamm3a Static Structural. 3amycture Momyib
ympasieHus: Matepuanamu. OTBEThTE Ha CIIELYIOLIHE BOIPOCHL:

- dnst yero npeanasHadensl okHa Outline Filter u Outline Panel

- B KaKoM OKHE HaxO[sATCs CBOMCTBAa MaTepHaIOB?

- Yro oroOpaxaercs B nanensx Table u Chart?

10. Co3naiite HOBBIIT MaTepuan ¢ umeHeM «NewMatly. 3agaiite eMy ynpyrue cBoiictea (Moayss FOHra u koadduuuent Ilyaccona).

11. M3mennte ympyrue cBoiictBa MaTepuana «NewMatl», caenaB moxyns FOHra 3aBHCSAIINM OT TeMIepaTyphl. 3ajaiiTe HECKOJIBKO
3HAYCHUH [IPY PA3IHYHBIX TEMIIEpaTypax.

12. Tob6aBpre MaTepuan Aluminium Alloy u3 crannmaprHoil 6ubmmorekn General Materials B Texymmii Habop MaTepuanos. Mckmounte
IUIOTHOCTB 9TOI0 MaTepHalla U3 IePeyHs CBOICTB.

13. Hasnaubre Aluminium Alloy B kauecTBe MaTepHaa, HCIOIb3yeMOro IO YMOIYAHHUIO U1 TBEPABIX TEl.

14. KakuMu 3aa10Tcsl IIACTHYECKUE CBOMCTBAa MaTepuana’?

15. KaxuM CBOMCTBOM 3a1aroTCs pe3yJIbTaThl OJJHOOCHBIX HCIBITAHUI MaTepHalia Ha pacTsDKeHHe/cxaTre?

16. B xakoM Mo/1yJie BBIIIOJIHAETCS pa30MeHHE TEOMETPUUECKHX MOJIEIei KOHEUHOIEMEHTHOM CEeTKOM?

17. Ha3zoBute 11Ba criocoba co3aHusl KOHSUHO-2JIEMEHTHON CETKH.

18. OnumuTe nopsiioK ASHCTBUN NPU CO31aHUU KOHEYHO-3JIEMEHTHOM CETKU.

19. Kakue 31eMeHTBI HCIIOJIB3YIOTCS TIPH Pa30UEHNH 00bEMHBIX TeJI, INIOCKUX 000JI04€EK, OTHOMEPHBIX Ten?

20. Kakue BosmoxHOCTH HMeroTcs B Ansys Workbench Uit reHepaniy ceTKU B COCTaBHBIX eTalIsIX?

21. Kakue ycTaHOBKH Ul KOHSUYHO-3IIEMEHTHON CETKH IO3BOJISIET OCYIIECTBIATh pa3zien Sizing OKHa HacTpoek?

22. Co3zpaiiTe HOBYI0 OOBEMHYIO MOJENb B OJIOKE CTaTHMYECKOTO MPOYHOCTHOTO aHAJIM3a. 3alMyCTUTE MOIYJb CHUMYJauuu. OTBEThTe Ha
CIIEYIOIINE BOIIPOCHI:

- [l gero npennasHadeHs! okHa Graph n Tabular Data?

- Yem oTmuaetcst nHMOpMAILHS O MOMIAr0BOi HAarpy3ke B okHax Graph u Tabular Data?

- Ha3oBuTe KOHCTPYKIIMOHHBIC HATPY3KH, 3ajaBaeMble B paszaeine Loads manenu nacTpymenToB Environment.

- Kaxue rpaHHYHbBIe YCIOBHS 331af0TCS B pasiere Supports maHesn HHCTpyMeHToB Environment?

23. Co3zpmaiiTe COOCTBEHHYIO KOODAMHATHYIO CHUCTEMY, OTJIMYAIOIIYIOCS IO HANpPAaBJICHHIO OCed M PACHONIOKEHHIO OT IJI00aJIbHOM.
IIepenmenyiire ee.

24. Tlpunoxure kK Momenu rpasuTaroHHoe yckopenue (Standard Earth Gravity). Hampasnenme yckopenus 3amaiite BIoms ocu Y
0JIb30BATENBCKOM (BHOBb CO3/IaHHOW) CHCTEMBI KOOPIMHAT.

25. Tlpunoxure MOMEHT K TOYKE, peOpy MM TIOBEPXHOCTH, UCIIOIb3Ys KOMaHy Moment.

26. ITpn nomonm komanxas! Fixed Support sxecTko 3akpenuTe pedpo MOIEITH.

27. 3anaiite komanaor Displacement Ha 11000 TOBEPXHOCTH 0OBEMHOTO Tela MEpeMeIleHne Ha -5 MM B HanpaBiieHu#n ocu X. OTBEThTE Ha
BOIIPOCHI:

- Kaxumu criocobamu MoXeT OBITh 3aJaHO IepeMeleHne?

- Uro o3HavaeT 3HaueHHe «0» 151 KOMIIOHEHTHI TepEMEIICHIS?

- Yto o3Havaer 3HaueHue «Free» B moie KOMIOHEHTHI?

28. BHBI HCTOYHUKOB HEPTHU U (PYHKIMOHAIBHBIC 3aBHCHMOCTH, OIMCHIBAIOIIHE HHTCHCHBHOCTD PacIpeae/eH s Tema?

29. Ucnonb3oBats Mmoxyis Heat Input Fitting mactepa cBapku Welding Advisor 1u1st co3JaHus ONPEAEICHHOT0 TUITa UICTOYHUKA YHEPTHH.

30. Co3nath ¥ pacCYUTATh CTAHAAPTHOE CBAPHOE COCAMHEHHUE C UCTIONb30BaHueM Moayins Welding wizard.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

IHacnopr pacyerHo-rpadguyeckoro 3aganus (padoTbi)

IO JUCLMIIIIMHE «Maremarnueckoe MOACIINPOBAHUC KOHCTPYKI_[I/Iﬁ n I/I3I[€J'IPII>1)), 7 CEMECTP

1. MeToanka oneHKH

B pamkax pacderHo-rpaduueckoro 3amaHus (padOThl) MO JAMCHMIUIMHE CTYACHTHI JIOJDKHBI
cpeactBamMu  mporpammubix  mpoayktoB  APM - WinMachine u  ANSYS  ocymectButh
MOJICTTMPOBAHUE  HAMPSHKCHHO-IE(POPMUPOBAHHOTO COCTOSHUSA: 1. DIEeMEHTOB mpHBOJA
TEXHOJIOTHYECKOro o0opyaoBanus; 2. XyIOKECTBEHHOro wu3zenus (TeMaTHKa pacyeTa
dbopmupyercs Ha ocHoBaHuH 3a1anus Ha BKP crynenTa).

BricraBnenue ouenok 3a PI'3 ocyiecTBisieTcs Ha OCHOBE BBIIOJIHEHUS M 3aIlUTHI OJHOTO
TUIIOBOTO 3aJIaHus. 3alIuTa PacUYeTHO-TPAPUIECKOro 3aJaHUusi B COOTBETCTBHUU C YPOBHEM
3HaHui: "ygosnerBoputenbHO" — 17...20 Gamnos; "xopomo" — 21...25 GamnoB; "oTiuyHO" —

26...30 6ayuios.

2. Kputepuu oleHKH

Paboma cuumaemcs ne évlnonneHHoM, €CIV CTYJCHT HE OCBOMII TEOPETHUYECKHUI MaTepual u
HE CMOT O0OOIIMTHh TCOPSTHUYSCKUN M MPAKTHYSCKUN MaTepwall; OIeHKa COCTaBiisieT MeHee 17
0ajIoB.

Paboma cuumaemcsa ewvinonnennoli Ha NOpPO206OM YpOBHE, €CIA CTYIEHT OCBOWJI
TEOPETHYCCKUN MaTepuaj, HO He CMOT OOOOIIUTh TEOPETHUYCCKUM M MPAKTHUYECKUI MaTepua,
oreHka cocrtaniseT 17...20 6amios.

Paboma cuumaemcs evinonrnenHol Ha 0a3080M ypoeHe, €Civ CTYIEHT CMOT OOOOUIUTH
MPAKTUYCCKHA W TECOPETHUSCKUN MaTepuaj, JOIMYCTHJI HECKOJIBKO OIMMOOK TIPU ONpeaAcTICHUN
napaMeTpoB MaTeMaTHUYECKOW MOJENH, MPUBENT HE JOCTATOYHO YETKYIO apryMEHTAIHIO CBOEH
TOYKHM 3pEHHUS B OTHOIICHUHM PAIlMOHATHHOCTH TMPUHATHIX PEKHMHBIX MapaMeTPOB CBapKH,
oIleHKa cocTaBisgeT 21...25 6amioB

Paboma cuumaemcs vinornennol Ha RPOOBUHYMOM YPOGHE, €CIU CTYICHT CMOT 0000IIUTD
MPAKTUYECKUIA U TEOPETUUYECKUN MaTepuai, MPUBEN JOCTATOYHO YETKYIO apryMEHTAILUI0 CBOEH
TOUYKH 3PEHUs [0 BCEM pa3zieliaM, OlleHKa cocTaisieT 26...30 6amios.

3. HIkaJuaa oueHkun

B oOmeit ouenke no aucuuiuinHe Oamnel 3a PI'3(P) yuuTsiBaioTCsl B COOTBETCTBUU C
npaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, IPUBEIAEHHBIMH B pabouell mporpamme
JTUCIUIUIAHBI.

Ecnu B pesynbraTe craum 3aueTa cTyleHT He HaOupaeT 10 OaioB WM ¢ ydyeToM cAayu
3ayeTa €ro CyMMapHbI peHTHHI (OIleHKa Ha 3a4eTe + OIIEHKA 3a BBIMNOJHEHHE MPAKTHYECKUX
paboT + omeHka 3a BbINOJHeHHe W 3ammTy PI'3 + oleHKa 3a JIEKIMOHHBIM MaTepual) He
npeBbimaer 49 OamnoB, eMy BBICTaBISIETCS oOlieHKa '"HeymosierBoputenbHO" (FX) ¢
BO3MO>KHOCTBIO IIEPECAYH.

[Ipu mepecnaue 3ayeTa CTYAEHT HMMEET BO3MOXKHOCTh IOJYYHUTh OLIEHKY He Bbille E
("ynoBneTBopUTENbHO").

CTyneHT uMeeT BO3MOKHOCTb IMOJYYHUTh JOMOJHUTENBHO 10 20 OamioB HpU BHIIOJIHEHUU
paboT, He MperyCMOTPEHHBIX OCHOBHOW MpOrpamMMoil ocBoeHusi Kypca. [lanHble BHIBI padoT
coryiacyrorcs ¢ npenojasareneM. OJHUM U3 BapUaHTOB JIOMOJHUTEIBLHOM pabOThl MOKET OBITh



BBINOJIHEHHE BTOPOH pacyéTHO-Trpaduueckoil paboThl 10 Ipyroil TeMaTuke.
B o0meit onieHke o AucHUIUIMHE OauIbl 3 3a4€T YYUTHIBAIOTCSA B COOTBETCTBUU C IIPABUIAMHU
0aIbHO-PEUTUHIOBOM CHUCTEMBI, IPUBEACHHBIMU B pa0b0Yeil MporpaMme JUCIUILINHBL.
HTorosas oleHKa 10 AUCLUILIMHE BBICTABIISETCS COIIACHO TalMLIe.

Tabnuna
98-100 | 9397 | 90-02 | 87-80 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 5059 | 25-49 0-24
A¥ A A B+ B B- =+ C C- D+ D D- E EX F
OTJIMYHO XOpouio YIOBJIETBOPUTEILHO HEYJOBJIETBOPUTEIBHO
3a4TCHO HEC 3a4TCHO

4. IlpumepHublii nepeyens Tem PI'3(P)

PexoMeHnyemast CTpyKTypa ¥ IPUMEP BBIIIOJHEHHOTO PacyeTHO-IpaUIeCKOro 3aaHms
1. Ucxoonvie daunvie:

Kunemarnyeckas cxema MpHBOJa TEXHOJIOIMYECKOro 0OOpYyIOBaHHUS, Harpy3O4HbIe
XapaKTepucTHKH (puc. 1)

PJ, (O

Bapuantnbi
Bennunna
1 2 3 4 5 6 7 8 9 10
P, kBt 1 1.3 2 28 | 35 5 7 10 4.5 6.5
w, ¢’ 7,5 8 8,5 9 951 10 | 9,5 9 8,5 7,5
a)
Bapua
Bennunna ApHarTh!

1 2 31415 6 | 7 8 19110
F, xH 25128 |25] 2 6 [ 3 [45] 6 [25(45

v, M/c 12108 109/05]1,6[08(07(09] 1 |04
D, m 03102102/(0,1]0,5

Puc. 1. — Texunueckue 3agaHus:
a) [IpuBox mIHEKOBOTO TpaHCTIOpTEpa: | — AIEKTPOABHUTATEINb, 2 — pEMEHHAS Iepeiada, 3 — peyKTop
KOHWYECKO-IIMIMHAPHIECKHii, 4 — ynpyrast My(pTa;
0) [IpuBox nenHoro Tpancnoprepa: 1 — 3JeKTpoABUraTeNb, 2 — MyQTa, 3 — peayKTOp HMIHHIPUIECKUIA
COOCHBI, 4 — 1IenHas nepeaaya.

3ajaHue:

1. Kunemarnueckwuii pacuet cpeacrsamu APM WinMachine.

2. CuroBoii pacueT npuBoja. BeIOop amekTpoaBuraTess.

3. Pacuer nByX nepejiad mpuBoJia ¢ MOJTYYSCHUEM OCHOBHBIX pa3MEpPOB U ICHCTBYIOIINX CHIL.

4. Pacuer BajioB peAyKTOpa Ha KPy4ECHHUE C MOCIEAYIOIINM HX MPOSKTHPOBAHUEM: TUAMETPOB
Y4acTKOB BaJIOB MOJ| YIUIOTHEHHs (C BHIOOPOM CTaHIAPTHBIX YIUIOTHEHHH); JAUAMETPOB MO
HOIIMUITHUKA (C BBIOOPOM CTaHIAPTHHIX IOJMIIMIHUKOB); JWAMETPOB YHMOPHBIX OYpPTHUKOB
(BO3MOXHO COBMEIIEHHE C JIPYTUMH JHaMETpaMM); MOCaJIO0YHBIX THAMETPOB MOJ 3yOuarhie
KoJieca. YTOYHEHHBIH pacyeT BaJIOB Ha NPOYHOCTH TPH COBMECTHOM JICHCTBUHM W3rnda u
KPY4YCHHS, C OMPEICIICHHEM PEeaKlUil B OMOpax BaJOB U MOCTPOCHUEM SIIOP HM3THOAIOIIUX H
KPYTSILIMX MOMEHTOB.



5. IlpoBepka Hamboiee Harpy>XeHHBIX IOJUIMITHUKOB BajlOB Ha JOJroBeyHocTh. [lo
pe3ysibTaTaM — peKOMEH A1 1715 BbIOOpa OoJiee JerKon WK TAXKENI0M cepuu.

6. [IpoBepka MIMOHOYHBIX W/WIIHA NUIAIEBBIX COCTMHEHUI BAJIIOB HA MPOYHOCTD.

7. OcyliecTBUTh KOHEYHO-3JIEMEHTHOE MOJEIUPOBAaHUE HANpsKEHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHUS XYA0KECTBEHHOI'O U3IENIHSL.

2. OcHosHas yacmsb pabombi:

[IpoBeneHNe  MATEeMAaTHYECKOTO  MOJICIHPOBAHHUS  HANPSOKEHHO-IEe(OPMUPOBAHHOTO
cocrosiHust (HIC) KOHCTPYKTHBHBIX 3JIEMEHTOB IPHUBOJA TEXHOJOTHYECKOro 000pymOBaHUsS C
UCIIONIb30BaHUEM  cepTUUIpoBaHHbIX KomiuiekcoB APM  WinMachine u  ANSYS.
IIpencraBnenue pesynbraToB pacuera HJIC marepuana mnpu JIEUCTBUM TEXHOJIOTHYECKOM
Harpy3KHu.

3. Bb16800ubL.

4. Cnucok ucnonb308aHHOU Tumepamypbl

Jlns BBIMOJNIHEHUS 3a/laHus CTYJEHThl MMEIOT JOCTYIl K COBPEMEHHOMY KOMIBIOTEPHOMY
000py/I0BaHHIO, HA KOTOPOM YCTaHOBJICHBI IPOTrPaMMHBIE KOHEUHO-3JIEMEHTHBIE KOMILICKCHI
SYSWELD u ANSYS. Konrtponb BeimonHeHus PI'3 mpoBoauTcss B ceMecTpe Ha KaKIOM
MPaKTUYECKOM 3aHSTHH.

O0beM nosicuutenbHOU 3anucku 20-25 cTp. komnbroTepHoro Habopa. ®opmar 6ymaru A4 —
210 x 297 mMMm. Ha TUTynbHOM JIMCTE MAOJDKHBI OBITh YKa3aHbl [IUCHUIUIMHA, HOMEp H
HanMeHoBaHue TeMbl PI'3, damunus, uMs u rpynmna cryneHTa. TUTynpHBINA HUCT odopMitsieTcs
no oOpasily, npuBeneHHOMY Ha pucyHke 1. OcHoBHbIe coctaBistonine PI'3: comepkanue,
BBEJ/ICHHE, OCHOBHASI 4acTh, 3aKJIIOYCHHUE, CIIMCOK MCIOJIb30BAHHON JIMTEpaTyphl. bpoirtopoBka
paboThl JoMKHA OBITh KHUKHOM; moJis: ceepxy — 2,0 cm, cneBa — 1,5 cm, BHU3Y — 2,0 cM, cripaBa
— 3,0 cm. lpudr nabopa Texcra AomwkeH ObITh 12-14 myHKTOB. MEXCTpOYHBIN HHTEpBAT
NONyTOpHbINA. TekcT JOMKEeH WJUIIOCTPUPOBAThCS CXeMaMu, TpaduKkaMH, pPHUCYHKaMH,
tTabyimuaMu. PUCYHKH HODKHBI OBITH CIENIaHbl B BEKTOpHOM TpaduyeckoM penakrope (Kommac,
AutoCAD, CorelDraw, u T..) U MOryT OBITh pacHOJOXKEHbl Ha OTIEIBHOW CTpaHHUIIE.
[TogpucyHnounass MOANMUCH JOJDKHA pacmojiaraThCs IMOJ pUCYHKOM. Hymeparusi pucyHKOB
ckBo3Has. CHCOK MCIONIB30BaHHOM muTepaTypsl odopmisiercs no I'OCT.



[pumep gvinoanenuou pabomol.:

eab padoTHI M KCXOAHbIE JAHHbIE

[lenb paboTHI:

IIpoBecTr POEKTHPOBOYHBIE PACUETHI KOHCTPYKTUBHBIX JIEMEHTOB MPUBOJAA TEXHOJIOTHYECKOIO
obopynoBanusi  cpeacrBamu  kKomrmuiekca  APMWinMachine.  OcymiectBuTh  CTaTHYECKHiA
KOHCTPYKLIMOHHBIN PACUYET Xy10’KECTBEHHOT'0 U3/EUs B KOHEUHO-3JIEMEHTHOM KOMIUIeKce ANSYS.

PaccunTtarh NpoYHOCTHBIE XapaKTEPUCTUKH YEPBAYHO-IIMIIMHAPUYECKOTO PEAYKTOPA.
JU1g nocTHKEHMS IOCTABJICHHOM 11€JIM HE 00XO0AMMO PELINTD CIIEYIOIIME 3a/1a4u:

Hcnone3ys nporpammustii npoaykt APM WinMachine
1 IlpownsBecTu pacuer nepeaaq
2 [Ipom3sBecTH pacuer BajioB
3 [IpousBecTH pacyeT MOAMIUITHIKOB
4 TIpou3sBecTH pacyeT IMOHOYHBIX COSTUHEHUH

Hcnonb3ys mporpaMMHBIM MPOIyKT ANSYS:
1. Onpenenuts NONHYIO AePOpMALIHIO.

2. OnpeaenuTh SKBUBAJICHTHBIC HAIIPSKCHUS.
3. Onpenenuth K03 PUIMEHT 3araca CTaTUYECKOW MPOYHOCTH.

HcxonHble JaHHbBIC IUI pacdeTa peaAyKTopa:

Tsarosoe ycunue Ha aneBarope, F 4500 H
CkopocTb 11en#u 31eBaropa,V 0,2 m/c
JuameTp Tarosoii 38€310uku,D 0,58 m
Cpok ciyxO0bl, 8 ner
Koaddunnent rogoBoro ucnonbp3oBaHus, 0,3
Koa¢ppuument cyrounoro ncnosp3oBaHus, 0,6

1. KunemaTnveckuii pacyer
Haiiziem 9acToTy BpameHus HCIONHUTENbHOTO oprana N, (d=58 mm)
0 :60-V _ 60-0,2 _ i
P o.d 314-058 1 mum
Haiinem TpeOyemyo MOITHOCTH ABUTATEIs:
P, =F*V =4500-0,2=9008m

006

MUH

Mot = T *nsoom*nmx s, *nump =0,96*0,99%*0,8*0,93*0,9 = 0,6

TCHCpB paccuuTacM MOITHOCTb ABUTATCIIA:
P, 900
Tosw 0,623723

BribepeM 1o cripaBOYHHKY 3JIEKTPOABUTATENb ¢ MOLUTHOCThIO Oonee 1,44 kBT. B nannoM ciyuae
BO3bMEM AJIEKTPOABUTATENb, MOIIIHOCTh KOTOPOTo paBHa P, = 2,2BT
Hainee onpenenum noaxonamue yactotsl Bpamenus: 3000, 1000 u 750 o6/mMuH.

P =

o6

=1442,9466 Bm =1,44xBm



M 750
“n, 658906 ’
i, = e o 1000 g5 g
n, 658906

_ Ny 1500
" n, 658906 ’
: N, _ 3000 _
" n, 658906

po

|06u4 = Iuen.n

BriGepem Hanbosee ONTUMaIbHYIO M3 YETHIPEX MapamMeTpoB peaykTopoB. B Hamem ciyuae

*i

*j, . =4*16%2,25=14415

Yunx

noaxoaut asurarens 1000L.6/945, raoe n=945£, Pz=1000 xBt. PaccunrtaeM iygy
MUH
L S P
n, 659
Pacuér 000poTOB Ha KaX 0¥ CTYNEHH, a TAaK K€ YIJIOBBIX CKOPOCTEH.
— 06 *
n, =945 — = zn, _ 3,14*945 _ 98.91c"!
945 o 30 30

n, =4 - 27 _ 536259 W oAy _314*23625 )

Lyenn 4 MUH 27 39 30 '
n

= 236,25 14,765 06 w, = My 314*14,765 154¢

Ly MUH 30 30
M 14* 2

= & _ 14,765 _ 65625 06 w, = M _ 3,14*6,5625 — 0,68

i, 225 MUH 30 30
PaccunTaem KpyTsmre MOMEHTHI.
P
T, = 298 M =1458H * u

w, 98,91

T, =T, %0, "1, * Mo = 14,5884%0,99%0,9%4 = 5199 H *

T,=T,*i

* *
yunn 77141//”1 nnodm

— * * *
T4 - T3 Iuep.n nuep.n nno(hu

=51,99332*0,99*0,8*16 = 658,85H * m
=658,85938*0,99*0,93*2,25 =1364,87H * m



2. Pacuer nepenay peaykropa
2.1 Hnannapuyeckas 3y0uaras nepejgada

Br16op Matepuaiia i 3y0uaThix KoJiec.
JLIs 1mecTepHu:

craib 45,

TepMOOOPabOTKa — yITydIlICHHE,
TBepaocts HB=250,

0 =730 MIla — mpenein npo4HoCTH,

o =390 MIla — mpenesn TeKy4ecTH.

EJISI KoJIeCa:

craisb 45,
TepM0o0OpaboTKa — yiIydIlIeHuE,
TBepaocTs HB=210),

05 =730 MIla — npenen npoyHocTy,

o7 =390 MIla — npeznen TeKy4ecTH.

Ha ocHoBe 3TuX JaHHBIX NPOU3BEAEM pacyueT INeperadyu B IporpaMMHOM npoaykre APM
WinMachine.
Jlis Havanma HEOOXOAMMO BHIOpaTh THN Tepeqavyd Kak yka3anHo Ha pucyHke 1. Ilocre
yKa3aTh OCHOBHBIE JaHHBIE TIEPEIaul B CIIEIUAIBHO OTBEEHHBIE i 3Toro rpadsl (PucyHok 2):
— MowmeHT Ha BBIXOJIE,

— O00poTHI HA BBIXOJIE,
— TIlepenatounoe uucio,
— Tpebyemsiii pecypc,
— Yucno 3anenicHui,

— TepmoobpaboTky

> - =
Bribepute Tun nepeaaun —

- MNepeaauu
- LMnuHapuyecKue nepeaayi -

-~

-

ﬂpﬂmosgﬁble BHELWHEro 3auenneHnHa

MpamMozy6ble BHYTPEHHErD SaUEnAeHUA

o
% Kocosybble BHEWHEro 3alenneHus
(P‘ -

" llespoHHblE

KoHuueckue nepeaayum
" C npamMbiv 3yGom
" C KpyrosbiM 3y6om

PemeHHble

" MnockopemeHHele |~ YepsauHble

= |
' KauHopemerHbie | ~ e

oK I OTmeHa Cnpaeka |

Pucynox 1 — Buibop muna nepedauu



MoMeHT Ha Bbixoge [Hm] W
O6opoTe! Ha BbIXoAE [06/ruH] m_
MepegaroyHoe yicno [] ﬁ-ﬁ_
Tpetyembiii pecypc [4ac] IW

Yucno sauenneHui

WecTepHa |1 [] Koneco l‘l [

TepmootpatoTka
WecTepHa Koneco

I Y nyyweHue LI I Y nyyweHue L]

Peskum patoTel KpenneHue wecTepHy Ha Bany

I MocToAHHBIN v I | CUMMETPUYHO v I

| ﬂpmonmmbl MNpepearte | Cnpaeka | Ewe... I

Pucynok 2 — I'pagher 0ns 3anonnenus 0CHOBHbIX OAHHBIX

[Tomumo 3TorO0, B oniun «Emié» HeoOXoauMo yka3ath JOMOJHUTEIbHbBIC qaHHbIe (PucyHOK
3): marepuasl 3yO4arhix KOJIEC, UX TBEPIOCTh, MEKOCEBOEC PACCTOSHUE, MOJYJb, YroJl HAKJIOHA
3yObeB U JIpyrHe JaHHbIC HEOOXOAUMBIC JIJIsl pacueTa.

Mexocesoe paccToaHue [mra] IE0.0
Koa pULMEHT WMPUHBI KONECa [ '0.3

Moayne [Mm] 1.75

Yron HaknoHa 3y6ees [rpaa] l1 5.0

Koa peuureHT cMelweHua

WecTepHa |1 0 Koneco |1.|J

[V 3agate matepuan wectepHu  Bribpate... |
IV 3anate Matepuan koneca Buipate... |

TeepaocTe nosepxHocTU 3y6bes HRC
WecTepHa ]0.0 Koneco ID.U

TeepaocTb cepauesiHel 3y6ees HRC

WecTepHa |24.U Koneco I1 a0

Yucno sybbes

WecTepHa l22 Koneco IBS

™ BosmoxeH pesepc
[V (CTaHaapTHOE MEXOCEEE PACCTOAHME

ﬂponomxmbl MNpepeatt | Cnpaeka |

Pucynox 3 — I'paghvl 0ns 3anonnenus 0onoaHUMenNbHblX OAHHBIX.

[Tocne Toro, kak Bce JaHHBbIE BBEACHBI, IPOU3BOAUM pacueT. Pe3ynbTaTsl Ha pUCyHKax 4,
5, 6.



eckue

A 105.0 [Mm]

T s e 1.75 [m]

& PN 150 [rpaa] Y;

|ﬂapame'rp WectepHa  Koneco | b ‘o o
d  [wm] {39858 1159.433 ;

db  [mm] 37.298 [149.192

dw [MM] [420 [168.0 P
da  [vm] [45117 170142

di  [mm] [38.983 [164.008

x [ ho |2.557 .

h  [m] [3067 [3.067 3.
bw  [vm] [146.0 [1360 Q
z [ |2 a3 e
Tpeper._|

PucyHOK 4 — Pacuemmnuvie ceomempudecKue napamempbol

(oul - :
Mapaverpsi varepuazo

MNpepearte |

Jonyckaemble HaNpAKEHUA No
KOHTaKTY 360.153
Jlonyckaemble HaNPAKEHWA UsrHba:

[MMNa]

185.0
185.0

WecrepHu
Koneca
TBEepaoCcTe NOBEPXHOCTH

[MMNa]
[MMa]

18.0
18.0

WecTepHu
Koneca

[HRc]
[HRc]

- HeicTeyiowme HanpaKeHUa
KoHrakTHoe

410.757

[MMa]

~ WarubHele
82.273
88.173

WecTepHu
Koneca

[MMa]
[MMa]

Pucynox 5 — Pacuemnvle napamempul mamepuanos

>
Cunbl B 33uenaeHuu

2038.934
4198.416
7833.329
159.5
21.0

MpogonkuTe

MNpepeate

PucyHOK 6 — Pacuemmnvie cunvi 6 3ayenjieHuu



2.2 Pacuem uepeaunoiu nepeoayu
Pacuer uepBsiuHOM nepeaun BEIETCS IO YEPBIYHOMY KOJIECY.

IpenBaputensHo 1o  pekomeHzanusM  Boioupaem U =16 Z,=2 4= 8 K= 12

Z,=7,-u=2-16=32

Bribupaem maTepual 4epBsika U BEHIIA YePBSYHOTO Kojeca. [IpuHumaem uis yepBska craib
45.Tak KaK K pEAYKTOPY HE TPEABSBISIOTCS CIICIUAIbHBIC TPEOOBAaHUS, TO B LENSIX AKOHOMHHU
MIPUHUMAEM JUIS BEHIIa YepBIYHOTO KoJieca OpoH3y bpA9XK3JI.

TOoTrJa

JlommyckaeMoe HampspDKEHUE W3rubda Il HEPEBEPCUBHOW pabOTHI [o0r 1=K [0 ] , TIe
OCHOBHBIE JJOTTyCKaeMble HanpsokeHus n3ruoa [oor] =81, a koaddurment Kg =0.543.
Torna [o,:]1=0,543-81=43,983

Me:xoceBoe pacCTOSTHHE OYJIET CUUTAThCS 10 hopMyIie:

a, Z(é'”-j's T I :{gﬂ}g 10| 658.86-10° 12 = 201.24
q [ ](ZzJ 8 148-(32j
H
q 8
MM
2-a .

o _2a, 2200

[Tpunumaem Ay = 200, TOr/Aa q+z, 32+8

MexoceBoe pacCTosAHNE IPU CTAaHAAPTHBIX 3HAYCHHUAX M U (

) m(q+2Z,) _ 8(10+ 40) _ 200
2 2 MM
PaccunTaem ckOpOCTh CIOKEHUS

v, =45:10“n,3/T, =45-10™ - 236.25-3/658.86 =0.9251

/c

JlaHHble pacueTsl HeOOXOAMMBI JJIs 3alloJHEeHUs rpad MpH pacueTe YepBSYHOM mepenayu.
AHanoruuHeIM 00pa3oM BeIOMpaeM THII Mepeaadn YEPBSIUHbIN U 3aM0IHSIEM OCHOBHBIE ITapaMETpHI.

(Pucynox 7) A
' OcHoBHble napamea - %

MomeHT Ha Bbizoae [H*m) IW
D6opoTel Ha Bbikoae [06/MuH] ,W
MepeparoyHoe Yucno [] ,187
Tpetyemelii pecypc [vac) W

r Marepuan BEHUa Koneca -

BpOBLECS Brifpate... |

™ AnomMuHWA B cnnase

Peskum patoTel nepeaayu Tun yepeaka

I MocToAHHBA _v_] Iﬁ.pxume.uos _v_l

Ok l Uzmeﬁal anaBKaI

Pucynox 7 — Ocnosnuvie napamempui uepesauHol nepedayu

JlonomHuTEIBHBIC TapaMeTphI 3anoiHsgeM B onmun «Eméy (Pucynok 8)



-
JononHutensHsle NapameTpsl

Moayne [vina]
KosddpuuueHT guamerpa
Mexocesoe paccToaHue  [mMm]

K03 pULMEHT WMPUHEI BEHLA

Yucno zaxonos YepeAKa

Koad. pacyeTHOM TOAWKHEI BUTKS 0.0

|
i [V Bsare uz 6askl AaHHBIX

Ok I OTtmeHa I Cnpaeka I
| =

Pucynox 8 — Jlononnumenvhvle napamempul 4ep8sauHoll nepedayu

3areM NpoU3BOAMM pacyeT U aHanu3upyem pesynbraTsl (Pucynok 9, 10, 11)

.

MakcumanbHelt MomenT . 1364.877  [Hm]

Pucynox 9— Pacuemnuiti maxcumanvHulil MOMEHM

PesynbTathl

Yepeak Koneco

Fa | 5935536 |1043.314 |[H]
Fr |2181.266 | 2181.266 |[H] ||
Ft | 1043314 | 5335536 |[H)

R | 50022 229.95 [Mm]

MNpepeate

Pucynok 10 — Pacuemnvie cunvl 6 3ayennienuu



[rpaa]
[rpaa]
100.044 [Mm] 2

b

481194 a0 ) |

[rna]

[rr]
[rrd]

[rm]

MNapameTp Koneco
d  [mm] } 459.9
da  [Mm] ; 471.744
df ] 44408
[bar] 90.0

Mpepeatb |

Pucynok 11 — Pacuemnvie ceomempuueckue napamempol

3. Pacuer Baj10B

3Hast CUJIBI U MOMEHTBI, BOZHUKAIOIINE B 3aLICIIJICHUH, MO’KHO PacCUMTaTh Bajbl PELyKTOpa.

J1y1s 3TOr0 HEOOXOAMMO CO3/aTh PaCUETHYIO CXeMy Bajia B Moayiie «APM Shafty.

Y4uThIBa€M reOMETPUYECKUE MapaMeTpbl KOHCTPYKTUBHBIX IEMEHTOB Bajla, KOOPAWUHATHI
PacrojoKeHusl MOAUIMITHUKOB, MOMEHTHl WHEPLUHMH JOMOJTHUTEIbHBIX 3JIEMEHTOB INPUBOJAA, BUJ
TepMOOOPaOOTKH, HAIIPABICHUE U BETMYNHY MOMEHTOB U CHUJI B 3all€TICHUH.

[Tocne 3agaem wactoTy BpamieHus u Tpedyembiii pecypce (Pucynok 12).

PacueTHble naHHBIE PUBEAEHBI HA pUCYHKaxX 13-27 u tabmuuax 1, 2.

oo ]

MNapareTpel

Pecypc pagote, [uac) I'I oood :
Hactora epaweHya sana, [0,/ ru9H] I'I 3

ok I Crrena | Cnpaeka |

Pucynox 12— Pecypc pabomwi 6ana

EEZ EX

Pucynoxk 13 — Pacuemnas cxema npomedxicymounozo0 6and



Tabnuya 1

Harpysku
PanuanbpHbIe CHITBI
N Paccrosnue or nesoro | Moayins, H VYromn, rpan
KOHIIa Bajla, MM
0 46.00 4198.00 180.00
1 46.00 2577.91 -125.53
OceBBIC CHITBI
N Paccrosnue ot jieBoro KoHia Bana, | 3Hauenue, H
MM
0 46.00 -2098.00
MoOMEHTBI Kpy4YeHUs
N Paccrosaue ot neBoro KoHia Baia, | 3HaueHHE, HXM
MM
0 46.00 658.00
1 268.00 -658.00
MoOMEHTBI HHEPIIUH
N PaccrossHue oT neBOro KoHIa Bajia, | 3HAUCHHE, KI' X KB.M
MM
0 31.000 7833.000
Tabauya 2
Peakiuu B onopax
N Paccrosn | Peakmus Peaximusa Peakuus | Monyib, Yrom,
ue oT | BepT., H ropus., H oceBasi, |H rpang
JIEBOTO H
KOHIIa
BaJia, MM
0 101.00 6612.02 2435.40 2098.00 | 7046.28 69.78
1 443.00 -916.02 -337.40 0.00 976.18 -110.22
- ] //—----..._____x
/| : x NG
) /
\ / 7
dLN 4 :
Rl
T A

2

1o C _____

=T C """"" s T
\ _ _ [ g —1
100 0 30 oo
PaccToAHune, MK PaccToaHHe, MM
Pucynox 14 — Momenm uzeuba 6 Pucynok 15 — Ilepemewenus 6

6€pm1/lKCl]ZbHOIZ niockocmu 6€pmuKaﬂbH01/7 njiockocmu
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Pucynox 16— Yeon useuba 6
BEPMUKATILHOU NIOCKOCTU

PaccTroaHue, MM

Pucynox 17 — Ilonepeunvie cunvl 6
8EPMUKANILHOU NJIOCKOCTU

600

450

aon

MouenT kpyqenna, H x u

JkeME. Hanpskenne, Hike.uu

150

PaccToAHWE, MM

Pucynox 18— Momenm xkpyuenus

PaccToaHue, Mm

Pucynox 19 — Dxeusanenmnoe nanpsicenue
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Pucynox 20— Ocesvie cunbvi Pucynox 21 — Momenm uzeuba 6
20PU3OHMANLHOU NIIOCKOCMU
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Pucynox 22— Ilepemewenus 6 Pucynok 23 — Veon uzeuba 6
20PU3OHMANLHOU NIOCKOCMU 20PU3OHMATLHOU NILOCKOCMU
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PaccToAHKe, MM

Pucynox 24 — Ilonepeunvie cunvi 6
20pU30HMANLHOU NAOCKOCMU

Koadppmumenr zanaca
10

PaccToaHue, Mm

Pucynox 26— Koagppuyuenm 3anaca

no yCWl(lﬂOCWlHOIZ npovHocmu

01z

oos

Yron kpyueHun, rpag,
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— ﬂt R R J——— C_m ______ — _é-
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PaccTtoAHune, Mm
Pucynox 25 — Yeon kpyuenus

Ae 005

CueweHune, uu
000018
—
||

000027
| =]

000036

U —_— —H—]
| O ﬁ{ 1T

PACCTOAHHUE, MM

Pucynox 27 — Ocegvie nepemewjenus

AHaNOrHYHO MPOU3BOIUTCS pacyeT ¥ TUXO0XoqHoro Bana (Pucynok 28 - 42).
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A % _______ ‘ ——
Pucynox 28 — Pacuemnas cxema muxoxooHozo 8ana
Tabnuya 3
Harpysku
PaguanbHbie crtb
N Paccrosnue  or  nesoro | Monyns, H VYromn, rpan
KOHIIA Bajla, MM
0 30.00 2181.00 0.00
1 30.00 2417.56 25.56
2 185.00 2181.00 180.00
3 185.00 2417.56 -154.44
OceBble CHIIBI
N Paccrosnue oT aeBoro KoHma Bana, | 3HaueHue, H
MM
0 30.00 1043.00
1 185.00 -1043.00
MoOMEHTBI KpyueHus
N PaccTosinue oT seBoro KoHIa Baja, | 3HadeHue, Hxm
MM
0 30.00 -1364.00
1 185.00 1364.00
MoMeHThI HHepLIUH
N PaccrossHue oT JIeBOro KOHIA Bajia, | 3HAUCHHE, KI' X KB.M
MM
0 30.000 -5935.000
1 45.000 5935.000
Tabnuya 4
Peakuu B onopax
N Paccrositane | Peaknus | Peaknus Peaknus Monyib, VYromn, rpan
OoT JieBoro | BepT., H | ropus., H oceBas, H H
KOHIIa Baja,
MM
0 98.00 -4173.52 | -997.93 0.00 4291.17 -103.45
1 260.00 4173.52 997.93 -0.00 4291.17 76.55




280
P
!
|

210
\_“-

MoueHT Haruba, H x n
1o
\
L]

;g%i» fffff | <:% 1=
T E o =
PaccTOAHWE, MM
Pucynox 29— Momenm uzeuba
8 8ePMUKANbHOL NIOCKOCMU
: \
a
]
g
Pl
- \
2 s
g \
\ ,
= \ 7 7 .//
\\ |

0009

N
o

PaccToAHWE, MM

Pucynok 31— Ilepemewenus 6
6EPMUKATLHOU NIOCKOCTNU

MomeHT uzru6a, Hx u
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PaccToAHHE, KM

Pucynox 30 — Momenm uzeuba 6
20PU30OHMATILHOU NILOCKOCTU
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Pucynok 32 — Ilepemewenus 6
20PU3OHMANLHOU NAOCKOCU
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Pucynox 33— Yeon useuba 6
8EPMUKAILHOU NIIOCKOCTU
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Pucynok 35 — Ilonepeunvie cunvl 6
8EpMUKATLHOU NIOCKOCTNU
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Pucynok 34 — Yeon useuba 6
20pU30HMANLHOU NIOCKOCU
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Pucynok 36 — Ilonepeunvie cunvl 8
20pU30HMANTLHOU NIOCKOCTU
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Pucynox 37— Yeon kpyuenus

T E g E

PaccToAHKWE, MM

Pucynox 38 — Momenm xkpyuenus
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JKBMB. HanpsokeHne, H/kg.uu

Koadpchuumenr zanaca
10
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PaccToAHKME, MM

Pucynok 39— Oxeusanenmmnoe
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PaccToAHne, Mm

Pucynox 40 — Koagppuyuenm 3anaca
nO YCManocmuou npo4HoOCmu
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Pucynox 41— Ocesvie cunvl
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Pucynok 42 — Ocesvie nepemewyerus



4, PacyeTr mOAIIUMIIHUKOB

3Has pCaKknuu OIop U3 NpCAbIAYIINX PaCYCTOB MOKHO BBIITOJIHUTH PaCUYCT IMOAUIUITHUKOB.
Jns Havana HeoOXOAMMO yKa3aTh TUN nojamunHuka. [lociae 3Toro HeoOXoaumMo ykas3aThb
reOMETPHUECKHUE JTaHHBIE, TOYHOCTH U ycloBUs paboThl. 3Has [[OCT ucnonp3yeMoro nomunHuKa,
B HameMm ciydae ['OCT 831-75, Mbl MOKeM BOCIIOJIb30BaThcsa 0a30i JaHHBIX MpPU 3aMOJTHEHHUH
reoMCTpHUU NMOAUIMITHHUKA.
3anoJIHKB BCE JIaHHbIE TPOU3BOANM pacueT. Pe3ynbTaTel IpecTaBieHbl HA pUCYHKE 43, 44.
& = = — =

PesynbTathbl
. L ee—
- Peatome
CpeaHAs 40AroBEYHOCTL, Yac ... 43598471.68° | JaKkpbTb I
Makc.koHT.Hanp., HAKB.MM .......... 1472.406
Beuaenenue Tenna, Dkivac ... 175.211 Mokazare BCE I
OceBble GUEHUA, MKM ........... 0.000
PaauanbHble GUEHUA, MKM ... 7.388 Cnpaeka l
BokoBble GUEHMA. MKM ......... 0.000
MomeHT TpeHUA, H 8 M oooveeen. 0.072 Ewe... I
MNorepu MowHOCTH, BT ..o 0.049 ~ MoaWMNHNK
. ' ﬁ
HopMankeHele cunbl I MyaeTUnaukauma | " HeHarpyk.
- MNapameTpbl TpeHUA | [~ BueHua
MomeHT TpeHua Oces.6ueHua —Bok.6ueHua ———
( Tatn. I MicTo I [pag I ( Ta6n. l Micto l Ta6n. I MicTo l

’ MoTepu MowHOCTU ‘.- Pan.6ueHus ——

Tatn. I Micto I

~[None GueHuin——

Tatn. | MucTo | Mpag | [pag I

Pucynox 43— Pacuemnvle napamempuvl nOOWUNHUKOE MUXOXOOHO20 8A]1a

- Pestome
CpeaHas A0AroBEYHOCTL, Yac ... 16250.010 Jakpbemb |
Makc.koHT.Hanp., HAKB.MM ......... 1537.438 _
Bouenenue Tenna, Ixvac ... 3552.916 i lNokazars BCE
Dcesble GUEHWA, MKM ........... 0.353
' | PaguaneHbie SUEHMA, MKM ........... 6.141 Cnpaeka |
BEokoBble GUEHUA. MKM .......... 0.000
MomeHT TperHua, H ¥ M ... 0.290 Ewe... |
MNotepu MoWHOCTH, BT ..o 0.959 T
& Harpyx.
HopmMankeHele cunel I MynbTUnAaukaumua I " HeHarpyk.
~MapameTpel TpeHMa ——  Buenua
MomeHT TpeHMa Oceg.6ueHua— | 1~ Bok.GueHua
( Tatn. I [icTo I [pag I ( Taon. I MicTo I Ta6n. I [icTo I
~ MaTepH MOWHOCTH - ~Pan.6uerua—— [ MNone Buermit——
’ Tatn. | Tucto| [pad ‘ Ta6n. | Tucto ir [pag

Pucynok 44— Pacuemnule napamempol NOOWUNHUKOS NPOMENCYMOUHO20 8AlA

Taxke B JaHHOM MPOTrPaMMHOM MPOAYKTE MOXHO BBIINOJHATh PACUEThl MIMOHOYHBIX
IUIMLEBBIX coenuHeHuil. Tak, Kak y Hac B peAyKTOpe I[eperaya KpyTsIIero MOMEHTa
OCYILIECTBIISIETCS 3@ CUET IINOHKHU, IIPOBEAEM €€ PACUET.



5. PacueT HIMOHOYHOI0 cCOeTHHEHHUS
PacueTr MIMOHOYHOrO COEAMHEHHUS OCylIlecTBIsseTcss B moayine APM  Joint.Beioupaem
«Coenunenue aeranei BpamieHus» (Pucynok 45)

- [ &
APM Joint

BeiGepure TUN CoBaUHEHKA

Bosrosoe ¢ 3asopom Bosrosoe 6e3 3asopa 3akAenouHoe CoeauHeHua neTaneit
BPalLEeHUs
CrelKoBan cBapKka Ceapka Ceapka ToueuHada ceapka

0AHOCTOPOHHUM WEOM ABYXCTOPOHHUM WEOM

Pucynox 45 — Bvibop muna coedunenus

OmnpenensiemMcsi C TUIIOM COEIMHEHUS B HallEM cllyyae — 3TO IIIOHKa npusMaThueckas (Pucynok

46).
Twvin coeauHenns
-C Hararom
" UuamuHapuyeckue I
" KoHuyeckue " CermeHTHoi
€ KoH. Konbuamu " Knunosoi
(" TaHreHuMansHoM
-OcTanbHble- O UmMnuHapuyeckod
" Wanuesbie :
" Wruerosble Ok I OtmeHa I
" KaemMmoBble
Crpexc|

" MpogunbHble Cnpaeka

Pucynox 46 — Buibop muna nepedauu momenma

Jlanee BBOAMM HCXOJIHBIE JaHHbBIE A7 pacyeta (PucyHok 47).

AcxOpHbIE AaHH!

Nuamerp sana [Mr] |3U ~ TN KOHCTPYK LMK
MomeHT Bpawerua [Hm] |B58.85 I """" v

i~ Marepuane

Bana l45 _iD._J
W noHKu l20 B0 |

LIl T T
I t m PUL'} Cnpaeka Ewe...

AR E—— Yo )

- TN HarpysKku- ] Ok OTmeHa ~
|

e C—

Pucynox 47 — B800 ucxoouwix 0aHHbIX



Jlanee mpou3BOIMM pacyeT U MoJydaeM Cleayromue xapakrepuctuku (Pucynok 48).

PesyabTathl pa
B=140  [mm]
H=90 [pna]
=55 [Mma]
t2= 3.8 [Mamd]
L= 550 [rra]

' |Gl-284.0  [MMa]
G= 283.609 [MNa]
[t]=1420 [MNa]
T= 70902 [MMa]

Pucynok 48 — Peaynomamul pacuema wnoxKu

BriBOA

B nmanHoii paboTe Mbl O3HAKOMUIIUCH C paboToil mporpamMHoro npoaykra APM WinMachine.
IIpu pacuere mepenad omnpeneauivd reOMETPUYECKUE JaHHbIE 3yOuaToOd IMJIMHAPUYECKOW M YepBSHOMN
repeaaydax, CUIbl B 3alCTUICHUH, ITOTYYHIM PEKOMEHIALUK HCII0Ib3YEMOTO MaTepHaa.

ITpu pacuere Bajia, y4uTbIBasl AAHHBIE, KOTOPHIE MBI MOJIYYMIU U3 MNPEABIAYLIETO pacdera, Mbl
IIOCTPOMJIM JIIIOPHI Bajla B 3aBUCUMOCTH OT HArpy3oK, JEHCTBYIOIIMX Ha HEro, a TaKKe OIpPEACIIHIN
peaKIMy B oropax i TOro, YToObl MPOBECTH MOAOOP U pacyeT MOIIUITHUKOB.

YuuThIBas 10IrOBEYHOCTb, ITOIYYEHHYIO [IPU pacyeTe MOAIINITHUKA, MOXKEM CIIEJIaTh BBIBOJ, YTO
HE00XO0/IMMO Ha TUXOXOJHOM Bajly YBEJIMYUTh CEPUIO MOJIIIMITHUKA, a Ha IPOMEKYTOUHOM Bally Tak, KaKk
HCIOJIb3YETCS MOJAIIUITHUK CBEPX JIETKOM CEpUM HEOOXOAMMO YMEHBIIMTH IOCAJOYHBIE JUAaMETPHI 0]
MOALIUITHHUKHY.

Pacuer mMMNOHOYHBIX COETUHEHUI IMO3BOJISIET COBEPIIEHHO TOYHO B coorBercTBUU ¢ ['OCTom
OIIPEAEIUTHCS C JUIMHHOM IIITOHKH, YYUTHIBAs MaTEpUaibl U KPYTAIIMA MOMEHT.



6. Pacuer Ha NMPOYHOCTDb ACKOPATUBHOI0 U31€JIUA

B nannoli pabore paccMaTpuBaeTCs MOJETh MOACBEYHUKA, KOTOPYIO, MPEAIOIaracTcs,
paccuMTaTh Ha MPOYHOCTh. B mporpamme ANSyS BeiOMpaecMm Tum pacdera Static Structural
(crarnueckuit pexxum). UMmopTupyem Moieib MOACBEYHUKA B POTPAMMY.

B paszmene Ingineering Data 3amaem (u3nko-mMexaHHYECKHE CBOWMCTBA MaTEpPHAIOB
U3JIENHSL.

Mexanuueckue ceoiicmea cnnasa Cmane 435:

0;=600 MIla (mpenen MpoOYHOCTH MPH PACTSHKCHUH U CKATHH),

01=350 MlIla (npenen mpoYHOCTH MPHU PACTSHKCHUH M CKATHUHN);

Qu3zuueckue ceolicmea:

E=193000 MIla (Moxyns ymnpyroctu neporo poja — Moy FOHra),

p = 7750 kr/m° (otsocts), HB- 107=229 (tBepmocTs).

Mexanuueckue ceoucmea cmexua.

0;=6 MIla (ripenen TeKy4ecTy pH PacTsHKEHUH U COKATHH),

01=35 MIla (penen npoYHOCTH IPU PACTSHKEHUHU U CKATHH);

Du3zuyeckue c8oUcmaa:

E=0,56 -10° MIla (MOIynB YyIpYyrocTy nepBoro pojaa — moayis KOnra),

p = 2500 Kr/M° (TUI0THOCTH), 6-7 equuuIl (TBEPAOCTS 110 IKaie Maoca).

Ocy1ecTBisieM OCTPOEHUE KOHEYHO-JIEMEHTHOM CEeTKU (PUCYHOK 6.1).

JlanHOE M37enue UMEeT PIEMEHTHI CIIOKHON (POPMBI, TIOATOMY 3a/laéM pa3Mephl CETKU B
30HE€ KOHTAKTOB: 2MM (puc. 6.2).

KonnuecTBo s1nemMeHTOB nocine pa3oueHus B cetke paBHo 58097 mit. (pucyHok 6.3).

100,00 {rarn)

25,00 75,00

Pucynok 6.1 KoHeuHo-351€eMeHTHas ceTka

Hasnauaem Harpysku, JAeWCTBYIOIIME Ha wu3aenaue: cwia Tsokectd (Standart Earth
Gravity). Haznauaem GpuKCHpOBaHHYIO OTIOPY.

BriOupaem mapameTpsl pe3ynbTaToB pacuera: total deformation (momnas nedopmarus),
equivalent stress (3xBHBaIEHTHOE HaIIPsDKEHHE), KOG GHUIMEHT 3amaca CTaTHYECKON MPOYHOCTH.



Details of "Mesh"

=] Defaults
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Pucynok 6.3 — [TapameTpsr
CETKHU

Pucynok 6.2 — M3o00paxkeHue
KOHTaKTHOM 30HBI

Ilocne nmpou3BeneHHOIO NMPOrpaMMoN pacdera rnojiaydaem pe3yabTarsl. M3 pucyHkos 6.4-
6.6 BUIHO, YTO HAHOOJBIIEH 1ehopMaIIK TOIBEPTAIOTCS CTOJIOMKN Ha KPBILIKE ITOICBEYHHKA.

| lj, i
0,0011328
0,00056639
0 Min

Pucynok 6.4 — [Tone pacnpeesieHus MOJTHOM aedhopMaIus

Ha pucynke 6.5 mpeacTtaBieHO 3KBUBAJICHTHOE HampspkeHHe. MakcuMallbHOE 3HAYCHHE
HarpsbkeHul cocrasisier 2,4 Mlla, muanmanbHas — 5,4 - 10 MITa.

Jlnst yBenmuYeHUsl 3amaca MPOYHOCTH MBI CHAEJIaeM KOJUYECTBO CTOJIOIIOB HA KPBIIIKE
paBabiM 8 mrT. C coxpaHeHueM Bcex MaTepuaynioB (Cranp 45 M CTEKI0) M HUX (HU3UKO-
MEXaHMYECKUX XapaKTepPUCTUK, 3arpy’kaeM HOBYIO TeoMeTpuio ¢ 8 cronbukamu. J[lanee
MOBTOpPSIEM BCE TE€ K€ OMepalnH, YTO M B MpeAblaylieM pacuere. Hasnauaem Harpysku,
JICUCTBYIOIIAE HA U3JIETHE.

[Tonnas nmedopmanus (Total deformation) mznenus, mpeacraBneHHas Ha pHCYHKE 6.6,
MOKa3bIBaCT, YTO MaKcuMajgbHOe 3HaueHue nedopmaruu cocraBasger 0,0032708 wmwm.
MakcuManbHOE€ OSKBHBAJICHTHOE HAIpPsHKEHHE HaAONIOaeTcss Ha KOHIAX KopIyca, TJie
COEIUHSETCS C KpPBIIIKOM, TO €CTh 3[eCh pacHojio)keHa MaKCHMajbHas Harpyska.
DOKBUBAJICHTHBIE HAIPSHKCHUS HE SIBISIFOTCS KpUTUYHBIMU (puc. 6.7). Pacuet 3amaca mpoyHoCTH
U3JIeNHsl IPEICTAaBIIEH Ha PUCYHKE 6.8, 0 KOTOPOMY BHIHO, UTO 3amac MPOYHOCTH paBeH 15.



0,26765
5,4718e-6 Min

Pucynok 6.5 — Ilone pacnpeneneHus 5KBUBaJICHTHBIX HANPSHKEHUH

0,00040885
0 Min

Pucynoxk 6.6 — ITonHast nedopmanus



Type: Equivalent {von-Mises) Stress
Unit: MPa

Time: 1

14.12.2015 12:47

2,2869 Max
2,0328

1,7787

1,5246

1,2705

1,0164

0,7623

—| 10,5082

of 0,25411
6,3073e-6 Min

Min

100,00 {n

Pucynok 6.7 — Tlone pacnpeneneHust SKBUBAJICHTHBIX HAIPSKCHUI

A: Static Structural
Safety Factor
Type: Safety Factor
Time: 1
14.12.2015 12:48

1

15 Max

15 Min
0

100,00 1

Pucynok 6.8 — 3amac npouyHOCTH

Bwvieéoo

B mporpammHOM Kommiiekce ANSYS MpOBENM pacueT IO ONPEAEJCHUI0 TOJHOU
nedopMaluy, S3KBUBAJICHTHBIX HAPsDKEHUHN U Kod(uiMeHTa 3amnaca cTaTH4eckoi MpoYHOCTH.

Bce 3Tu cucreMbl HEOOXOAUMBI U1 aBTOMAaTHU3UPOBAHHOTO pacyeTa U MPOEKTHPOBAHUS
MEXaHHYECKOTO O0OpYIOBaHUS W KOHCTPYKIIMH B oOyacTu mammHoctpoeHwus. [lanasie CAE-
CHCTEMS B IOJIHOM 00BbEME YYUTHIBACT TPeOOBaHUS IOCYNAapPCTBEHHBIX CTaHJAPTOB U MPaBUII,



OTHOCSIIIMXCS KaK K O(GOPMIICHHIO KOHCTPYKTOPCKON JTOKYMEHTAllUH, TaK U K PacYCTHBIM
aIropuTMaM.

B xozne manHO# paboThl OBLT BBITIOJHEH pacueT U3JEHs B IBYX BapHaHTax (KpbIka ¢ 4
crosioniamu, ¢ 8 cronbmamu). J[ns Havana ObUIM  BBEIEGHBI BCE HEOOXoauMble (hHU3MKO-
MEXaHHUYECKHUE XapaKTepUCTHKH 1 cranmu 45 u crewria. [lo maHHBIM pacueTa MOTHOU
nedopmaruu (Total deformation) mepBoro Bapuanta uzzaenue ¢ 4 CTOIOMKAMU HE BBIJICPIKUT
IIPUJIOKEHHOM K HEMY HATpy3KH.

BoimonuuB pacuer uznenus ¢ 4 cToaOuKamMu MoJIyduiin, 4to nonHas aedopmanus (Total
deformation) wm3nmenusi mokKas3pIBaeT, YTO MAaKCHMAalbHOE 3HA4YeHUE IePOpMaIlMU COCTaBIISIET
0,00509 mm. 3HavyeHHE MAaKCUMAJIbHOTO SKBHBaJICHTHOro HampspbkeHus (Equivalent stress)
coctaBiusieTr 2.4 Mlla, a MUHUManbHOE — 5.6*10° mMm. MakcuMaibHOE SKBHBAIEHTHOE
HanpsDKeHUEe HAOMI0JaeTcsl B yIVIax CTEHOK. OKBHUBAJICHTHBIC HAIpPSDKEHUS HE SBISIOTCA
KPUTHUYHBIMH.

Jlanee ObuT MPOU3BEACH pacueT M3JENUs C MOCICAHUM BapHAHTOM 8 CTOJIOMKOB M IO
pesynbratam: monHas jaedopmanus (Total deformation) w3menuss mokas3biBaeT, UTO
MakcuMaibHOe 3HadeHue Aedopmarnuu coctasiser 0,036 mm. MakcuManbHOE HKBUBAJICHTHOE
HanpsDKeHUE HAOMI0OJaeTcss Ha KOHIAX CTEHOK, TAC KPEMUThCS KPBINKA, TO ©CTh 3/eCh
pacmojoXeHa MaKcUMajbHas Harpy3ka. OKBHBQJICHTHBIE HANpPsDKEHUsS HE  SBISIOTCA
KPUTHIHBIMH.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

IHacnopr 3apannii 1J151 BHINOJHEHUS] PAKTHYECKUX PadoT

IO JUCLMIIIIMHE «Maremarnueckoe MOACIINPOBAHUC KOHCTPYKI_[I/Iﬁ n I/I3I[€J'IPII>1)), 7 CEMECTP

1. MeToanka OEHKH

Jis 3ammThl MpakTHYECKUX paboT CTyIeHTaM IMpesiaraeTcsi BBINOIHUTH CIEAYIOIIUI
TUIIOBOM HaOop 3amanmii. Pacnpenenenue 3agaHuii MPaKTUYECKUX 3aHATUH MO MPOBEPSEMBIM
KOMIIETEHIIMSIM yKazaHo B Tabnume «O0o00meHHas CTpykTypa (OHIa OLIEHOYHBIX CpPEICTB
y4eOHON JUCIUTUIMHBDY.

BricTaBieHre OIIeHOK Ha MPAKTHUECKOM 3aHSITHU OCYLIECTBIISIETCS HA OCHOBE BBIMIOJHEHUS U
3alIUTHl OJTHOTO THIIOBOTO 3a/aHMs. 3alIuTa MPaKTHYeCKO paboThl B COOTBETCTBHH C YPOBHEM
3HaHUU: "yAOBIETBOPUTENBbHO" — 3 6ai; "xopomo" — 4 6ana; "oriunuHo" — 5 6aios.

2. Kpurepun ouenku

Paboma cuumaemcsi He @bINOJHEHHOU, €CIA CTYICHT HE OCBOWJ IPAKTHYECKUH U
TEOPETUYECKHI MaTepPHAaJIbl; OIIEHKA COCTABIISIET MeHee 3 OaIoB.

Paboma cuumaemcs 6vinoinenHoOU HA NOPO206OM YPOBHe, €CIH CTYIEHT OCBOMJI
IIPAKTUYECKUN MaTepuall, HO He CMOI' 0000LIUTh TEOPETUUECKUI MaTepra; OLlEHKa COCTABIISAET
3 6anna.

Paboma cuumaemcs @vinoninenHol Ha 0a3080M ypoeHe, €CIU CTYIEHT CMOT OO0OOUIUTH
NPaKTUYECKUH ¥ TEOPETHYCCKHI MaTepuall, OMYCTUI HECKOJIBKO OIIMOOK IMPH ONPEICICHUU
napaMeTpoB MaTeMaTHYECKOW MOJENH, MPUBET HE JOCTATOYHO YETKYIO apryMEHTAIMI0 CBOMX
JIecTBUI U BBIBOJIOB, OLIEHKA COCTaBIAET 4 Gaa.

Paboma cuumaemcs evlnonnenHol Ha RPOOBUHYHIOM YPOGHE, ECIH CTYIEHT CMOT 0000IINTh
NPAaKTUYECKUH M TEOPETUUYECKUH MaTepua, MPUBEN JOCTATOYHO YETKYIO apryMEHTAIMI0 CBOMX
JIeMCTBUH TIPU TIOCTPOCHUU MaTEMAaTUIECKOH MOJIEIIH, OIIEHKA COCTABIISIET 5 0aioB.

3. Ixana oueHkH

B oOwiell omeHke Mo AUCHMIIMHE Oayulbl 3a MPAKTUYECKHE 3aHATUS YYUTHIBAIOTCS B
COOTBETCTBUU C TMpaBUiIaMH OalNIbHO-PEHTHUHIOBON CHCTEMBI, MPHUBEACHHBIMH B paboueit
porpaMMe JUCHUIUINHBI.

Ecnu B pesynbrate ciauM 3auera cTyleHT He HaOupaer 10 6ayuioB wim ¢ y4eToMm cladu
3a4eTa ero CyMMapHbIM peUTHHT (OLIEHKA Ha 3a4eTe + OLeHKA 3a BbINOJHEHUE MPAKTHYeCKHX
pabdor + oreHka 3a BblMosHeHHe W 3amuTy PI'3 + omeHka 3a JEKIMOHHBIA MaTepuan) He
npesbiiaer 49 OannoB, eMy BbICTaBIseTCsl oOleHka "HeynosierBopurenbHo" (FX) ¢
BO3MO>KHOCTBIO IIEPECAYH.

[Ipu mepecpaue 3adera CTYAEHT HMMEET BO3MOXKHOCTH IMOJIYYUTh OLEHKY He Bbile E
("ynoBneTBopUTENbHO").

CTyneHT uMeeT BO3MOXKHOCTh MOJYYUTh JOMOIHUTENHHO A0 20 6ayijIoB MPpH BHINOJIHEHUH
paboT, He MperyCMOTPEHHBIX OCHOBHOW MpOrpamMMoil ocBoeHust Kypca. /laHHble BHIBI padoT
COTTIACyIOTCsI ¢ TipernoaBareneM. OJHUM W3 BapHAHTOB JIOMOJHUTEILHON pabOThI MOXKET OBITH
BBINOJIHEHHE BTOPOH pacy€THO-rpaduueckoil paboThl 10 Ipyroil TemMaTuke.

B oOmieil oneHke Mo IUCHUILUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUU C
npaBUiIaMyd  OaJUIbHO-PEUTHMHTOBOM  CHCTEMBbI, IPHUBEIEHHBIMH B paboudell mporpamme
JTUCIUTUIAHBI.



Hrorosas OII€HKA ITO JUCHUIIIIMHE BBICTABJIICTCS COIJIaCHO Ta6J'II/IHe.

Ta0nuna
98100 | 9397 | 90-92 | 87-89 | 83-86 | 8082 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 5050 | 25-49 024
AT A A B+ B B- C+ C C- D+ D D- E EX F
OTJIMYHO XOpouio YOBJIETBOPUTEIBHO HEYJOBJIETBOPUTEILHO
3a4TCHO HEC 3a4TCHO

4. IlepedyeHb NpaKTHYECKHX pPadoT

IIpakTuueckasi pagora Ne 1 «Pacyer CTaHAAPTHBLIX COeIMHEHMIi JEMEHTOB MammuH» (2
yaca).

3aoanue:

CTyaeHTHl BBIIOJHSIOT TPYNIOBBIE 3aJaHUS IO MOCTPOCHUIO MHPOEKTOB B IPOrPaMMHBIX
xomiuiekcax APM WinMachine u Ansys juis pacdera: COCAMHEHHS C HATATOM; KOHHYECKOTO
COC/IMHEHUS; COCTUHEHHS IMPU3MATHYECKOW IIMOHKOW; COEAMHEHHS CErMEHTHOW IIMOHKOM;
OpSMOOOYHOTO  NUIMIEBOIO  COCIAMHEHHUS;  DBOJIBEHTHOIO  IIUIMIEBOIO  COCTUHCHWUS,
TPEYroJILHOTO [UIMIIEBOTO COCIUHEHUS; MPU3MATUYECKOr0 MPOQHIBLHOTO COSIUHEHUS;
Ppe3b00BBIX COEMHEHUI; CBAPHBIX COEAMHEHUH.

IIpakTuyeckas pagora Ne 2 «Pacuer nepeiaTo4HbIX MEXaHU3MOBY (2 yaca).

3aoanue:

CTyleHThl BBIIOJHAIOT TPYIIOBBIE 3aJaHUS TI0 IOCTPOCHHIO IPOCKTOB B IMPOTPAMMHOM
xomiuiekce APM WinMachine mist: 1) mpoeKTHpOBOYHOIO pacyera 3y0uaTol HUIMHAPHYCCKOM
npsaMo3y0oi (kKoco3y0oif) mepemayd BHEIIHETO 3aleryIeHus; 2) MPOEKTHPOBOYHOTO pacyera
3yOuaToii KOHHUYECKOW OpPTOTOHAIBHOM TMepeaayu ¢ MpsSIMbIMUA (KPYTOBBIMHU) 3yObsiMu; 3)
MPOSKTUPOBOYHOTO  pacyeTa dYepBSYHOW Tmepenadn; 4) MPOCKTHPOBOYHOTO  pacuera
KJIIMHOPEMEHHOM nepenayn; 4) MpoeKTUPOBOYHOTO pacueTa IEMHON epeIayn.

IIpakTuueckas padora Ne 3, 4 «PacueTr TUIOBBIX 3JIeMEHTOB MAaIIUH) (4 yaca).

3aoanue:

CTyleHThl BBIOJHAIOT TPYNIOBBIE 3aJaHHS IO IOCTPOCHUIO IPOEKTOB B IMPOTPAMMHOM
xommiekce APM WinMachine mist pacuera: 1) Bana Ha yCTalOCTHYIO NMPOYHOCTB; 2) pacuera
PaAMaLHOTO TMOAIMIUITHIKA CKOJBXCHHSI, PA0OTAIONIEr0 B PEKHUME KHJIKOCTHOTO TPECHHS; 3)
MOJUIUITHUKOB KaueHUs; 4) ynpyrux 3J€MEHTOB MAIUH: MPOCKTHUPOBOYHBINA pacyeT MPY>KUHBI
CKAaTHS KPYTJIOTO IOTEPEYHOr0 CEUCHUS; MPOBEPOYHBIN pacueT MPYKUHBI CKATHS KPYTIIOTO
MOTIEPEYHOTO CEUCHHUS; MPOCKTUPOBOUHBIN pacdeT MPYKUHBI CKATHsI KBaJJPATHOTO TOTIEPEUHOTO
CCUCHUS;, MPOCKTUPOBOYHBIN pacyeT MPYKUHBI PACTSDKEHUS KPYTJIOrO IMOMEPEYHOT0 CEUCHUS;
MPOEKTUPOBOYHBIN pacUET MPY>KUHBI KPYUEHHUsI KPYTIIOT0 MOMEPEYHOTO CEUCHUS.

IlpakTH4yeckas padora Ne 5, 6, 7 «CTaTHCTHUYECKHIT AaHAJIN3 HANPAKEHHOI0 COCTOAHUD» (6
4acoB).

3aoanue:

CTyneHThl BBIMOJHSAIOT TPYNNOBBIE 3aJaHUS 10 TOCTPOCHHIO IMPOEKTOB B IMPOTPAMMHOM
KOMIUTEKCe ANSYS IS BBIMOJTHEHHS] CTATHCTHYSCKOTO aHAIW3a HANpsHKEHHOTO COCTOSHUS
MaTepuana: 1)pazpaboTka MaTeMaTHUECKON Moenu (MPEenpoIeccHHr), mocrpoenue 3D Moaenu
obbekTa u mmmnoptupoBanue B cpeny ANSYS; 2) pabora B 0a3e JaHHBIX MaTepUaOB -
yIpaBleHUEe MaTepualaMl U UX CBONCTBaMH; 3) reHepanus KOHEUYHO-DJIEMEHTHOU ceTkH; 4)
HayvaJbHbIE U IpaHUYHbIE ycioBHs; 5) HacTpoiika pemarens u 06paboTka pe3ynbTaToB pelIeHHs
(TTIOCTIIPOLIECCHHT).




IlpakTuyeckas padora Ne 8, 9 «Co3nanue M pacyeT CTAHJAAPTHOIO CBAPHOIO COEIMHEHUS €
ucnoJjb3oBanuem moayas Welding Wizard» (4 yaca).

3aoanue:

MonenupoBanue TemrepaTypHBIX IMOJIeH, CTPYKTYpHO-(a30BBIX MPEBPALICHUI U HAIPSKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUS B CTAJISAX MPH HATPEBE C MCIIOIB30BAHUEM KOHIICHTPHUPOBAHHBIX
UCTOYHUKOB 3Heprun. Crparerus co3ganus 3D monenu o6beKTOB pacueTa cpeactBamu Sysweld.
MemmupoBanue 3D Mozaenu u co3gaHue peryisipHONl KOHEUHO-3JIEMEHTHOM ceTKu. IloaroroBka
koMmrioHeHToB KOM. Hcnonws3oBanune mactepa cBapku (Welding Wizard). Buabl ncrounnkon
SHEpruM ¥ (PYHKIHMOHAIBHBIE 3aBHCUMOCTH, OIMCBHIBAIOIINE WHTCHCHUBHOCTH pPACIpeaeTIcHUS
teria. Mcnonb3oBanne moxynss Heat Input Fitting mactepa cBapku Welding Advisor: 1.
[IpenBapuTenbHOE ONMUCAHUE PACCYMTHIBAEMOTO CBAPHOTO COCAMHEHUs; 2. 3arpy3Ka ¢aiina 6a3bl
MaTepuaioB B cucreMy; 3. BblOop M omucaHue TreoMeTpuyecKuX IapamMeTpoB HCTOYHHKA
Harpesa. TapupoBka ucroynuka dHeprun. 4. Co3nanue GpyHKIMM ncTouHuKa HarpeBa. Coszanue
W pacyeT CTaHJIApTHOTO CBAPHOTO COCIMHEHHS C UcIoyb3oBaHueM moayis Welding wizard: 1.
AxtuBaius Monynst macrepa cBapku Welding wizard; 2. 3arpy3ka KOHEYHO-3JIEMEHTHOM
MoJieiH, PYHKIIMM UCTOYHUKA U MaTepHajia KOMIOHEHTOB; 3. 3arpys3ka ycloBUH TeriooOMeHa
MEXIy KOHTaKkTHbIMH ToBepxHOCTsiMu Moxaenu (Heat Exchange/ Imposed Temperature); 4.
O6o3nauenue Buaa 3akperuienus mojaenu (Clamping Conditions); 5. Yka3aHue painoHalIbHBIX
yCJIOBHM mpoTekanus pacyeta (Solver parameters).




