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MpakTnyeckune 3aHATAA, Yac.
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MTM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[IOLIEHT, K.T.H. AHNONbLCKNIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA

ObLenpoceccroHanbHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUS 1 Hab/IoAEHNS B chepe NPOdECCMOHaLHOM
KOMMETEHL MK [IeATeNbHOCTU, 06pabaThbiBaTh U NPeACTABNATb S3KCNEPUMEHTA/bHbIE laHHbIE

OrlMK-4. 1 CocTaBnseT 0TUeThI MO YUYeO6HO-MCCNeA0BATENNbCKON AeATENbHOCTI, BK/KOYAS

aHa/I13 SKCMEPUMEHTA/IbHBIX Pe3y/bTaToB, CONOCTABAEHNS UX C M3BECTHLIMW aHanoramm
ObLuenpodeccroHanbHble |OMK-8 Cnoco6eH MOHMMATh MPUHLMMbLI PaBOTbl COBPEMEHHBIX MHOPMALMOHHBIX
KOMNeTeHynm TEXHOMOMMIA 1 UCMO/b30BaTb X A5 PeLleHuns 3a1a4 NpotecCMoHaNbHOM feaTeNbHOCTH

OlMK-8. 2 YMeeT NpUMeHATL COBPEMEHHbIE NHOPMaLNOHHO-KOMMYHUKALMOHHbIE
TEXHO/IOMMM 1 NPOrPaMMHbIe CPEACTBA A5 PeLLeHns 3a4a4 npodeccuoHaibHON
[eATeNbHOCTH C CO60ieHNEM HOPM MHOPMaLOHHON 6e30NacHOCTM

2. TpeboBaHna HI'TY K niiaHMpyeMbIM pe3y/ibTaTam 00yyeHUs, COOTHECEHHbIM C

NHAMKATOPaMu LOCTVKEHNS KOMMETEHL M
Tabnuua 2.1

VHAMKATOPbI AOCTMKEHUST KOMMETEeHL WA

®dopmMbl opraHmnsaymu

PesynbtaTbl 06y4eHns

3aHATUN

OIIK-4. 1 CocTaBisieT 0T4eTHI 10 YIeOHO-HCCIE0BATEIbCKOM
NeATEeHLHOCTH, BRIKYAas AHAJIN3 IKCIIEPUMEHTAIbHBIX Pe3yJIbTATOB,
COIOCTABJICHHUS HX ¢ H3BECTHLIMH AHAJIOr AMH

3HaTb NMPUHUWUIbBI NOCTPOEHNA MO,qeﬂeVI; €nocobbl MaTEMaTUYECKOr0 OMmMcaHns

MpaKTUYecKme 3aHATUS;
CamocTosTenbHas paborta

NPUMEHATbL CMPaBOYHYK0 N TEXHUYECKYHO INTEPATYPY

MpaKTnyecKme 3aHATUS;
CamocTosaTenbHas paborta

paboTbl B CAE cuctemax

MpaKTUYecKme 3aHATUS;
CamocToATeNIbHAaA paboTa

OIIK-8. 2 YmeeT npuMeHSITH COBpeMeHHbIE
HH(OPMANIMOHHO-KOMMYHHKAIMOHHBIE TEXHOJOTHA W IPOrpaMMHBIe
cpelcTBa ISl pellleHusI 3a1a4 npodeccHoOHATLHOI esITeILHOCTH ¢
coboieAneM HopM HH$opManHoHHOIT 6e30macHOCTH

(o] npo6ne|v|ax N TEHAEHUMAX Pa3BUTNA COBPEMEHHbBIX CAE cuctem, 0 HazHayeHUN Y [NpakTnyecKme 3aHATUS;

0co6eHHOCTAX 0cHOBHbIX CAE cuctem, o cTpykType CAE- cuctem

CamocTosaTe/ibHas paboTa

3HaeT METOAbl ONTUMa/IbHOIro NMPOEKTMPOBaHNA MalllMH N MEXaHN3MOB

MNpakTnyeckme 3aHATUS;
CamocTosTe/ibHasa paboTa

3HaTb 0COBEHHOCTY CO3AaHMs rpaduyecKux Moaeneii cpeacTBamm KOMNbIOTEPHOIA

rpachukm

MNpakTnyeckme 3aHATUS,;
CamocTonTenbHas paboTa

3HaeT MeTO/bl pacyeTa Y3/0B 1 AeTasieil MallMH Ha NMPOYHOCTb U XKECTKOCTb

MNpakTnyeckme 3aHATUS;
CamocToaTeNibHas paboTa

YMEeTb NMPUMEHSTb CTaHAAPTHBIE NPOrpaMMHbIE CPeACTBa B 061acTy
KOHCTPYKTOPCKO-TEXHOMOrMYECKOro obecneyeHnst MallMHOCTPOUTENbHbIX

NpPOon3BOACTB

MpakKTuyeckune 3aHATUS;
CamocTosTenbHasa paboTa

3. CogepxkaHue 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
TeMbl NPaKTUYECKNX VIsHuxe | o VHavkaTop!
parTh Uace! |(opue npair. | (SSERE | gocrikenna | YueGHas [1EATeNbHOCTb
saHsATM noar., 4ac. "7 | komneTeHumia
Cemectp: 7

AnpakTnyeckas eguHuya: KomnbloTepHbIi aHanus B cpege APM WinMachine




1. Pacyet cTaHAapTHbIX

CTyA€eHTbI BbINONHAOT
rpynnoBble 3aaHus Mo
NOCTPOEHUIO MPOEKTOB A1
pacyeTa: COefJMHEHMA C
HaTAroM; KOHWMYECKOro
COeINHEHNSI; COeANHEHUS
NPU3MaTNYeCcKON LLIMOHKOIA;
COEIVIHEHNSI CErMEHTHOV

, OrK-4.1,0M o

COeIHEHWIA 3N1EMEHTOB K82 LUMOHKOM; NPSMO60YHOr0

MaLlnH LLU/IMLIEBOTO COEAMHEHUS;
3BOJIbBEHTHOrO LU/INLEBOIO
COeNHEHWS; TPEYrOIbHOro
LUINLEBOrO COEUHEHUS;
NpU3MaTUYeCcKoro
NPOUNILHOIO COeAUHEHNS;
pe3b60BbIX COEANHEHNIA;
CBapHbIX COEANHEHNIA.

2. MpaKTukKa KOMMbITEPHOrO

aHanusa B cpefe APM

WinMachine. Pa6oTta ¢ CTyfeHTbl 3HAKOMATCS C

npoektom 8 APM rpagmyeckuM nHTepdencom

WinMachine. CtaTuctmnyeckui OrlNK-4.1,00 | komnnekca APM

aHa/in3 HarnpsXKeHHOro K-8.2 WinMachine n ¢

COCTOAIHMA. YTpaB/eHve OCHOBHbIMM Mpriemamu

marepuanammn n nx paboTbl B HEM.

cBoicTBaMM. Harpysku un

rpaHYHbIE YCIOBUS.
CTyA€eHTbI BbINONHAOT
rpynnoBble 3aaHus Mo
MOCTPOEHUIO MPOEKTOB A/1:
1) NpoeKTUPOBOYHOIO
pacyeTa 3y64aToii
LMAIMHAPWYECKO
npsiMo3y60it (Kocosy6oit)
nepesayun BHELUHEero
3auensneHus; 2)

3. PacueT nepefaToyHbIX OlMK-4.1,0l|NpoeKTUPOBOYHOIO pacyeTa

MeXaH13MOB K-8.2 3y64aToii KOHNYECKOW

OPTOroHanbHOR nepeaayn ¢
npAMbIMUA (KPYrosbIMK)
3y6bamu; 3)
MPOEKTMPOBOYHOI 0 pacyeTa
yepBAYHOI Nepeaaun; 4)
MPOEKTNPOBOYHOIO pacyeTa
KIMHOPEMEeHHOM nepegayu;
5) NPOEKTUPOBOYHOIO
pacyeTta LiernHol nepeaaym.




4. PacyeT TUMNOBbIX 3/IEMEHTOB
MaLLWH

OlMK-4.1,0r1
K-8.2

CTyAeHTbI BbINONHAOT
rpynnoBble 3afaHuns rno
MOCTPOEHUNIO MPOEKTOB A1
pacuerta: 1) Basia Ha
YCTaNOCTHYIO MPOYHOCTD; 2)
pacyeTa pagnasibHoro
NOALLUMMHMKA CKOJTbXEHWS,
paboTaloLLEero B pexume
XXNLKOCTHOrO TpeHus; 3)
MOALLUMMHWUKOB KayeHus; 4)
YNpyrux 3feMeHTOB MaLlVH:
MPOEKTUPOBOYHBIIA pacyeT
NPYXXMHbI CXXaTWs KPYrnoro
MOMepeYHOro ceyveHus;
MPOBEPOYHbIIi pacyeT
MPYXXMHbI CXXaTUs KPYrioro
MOMepeyHOro ceyeHus;
MPOEKTMPOBOYHbIN pacyeT
NPYXXWHbI CXaTUs
KBaJpaTHOro norepeyHoro
CeyeHus; NPOeKTUPOBOYHbIN
pacyeT Mpy>XnHbI
PacTsHKeHWS KPYrioro
MOMepeyHOro ceyeHus;
MPOEKTUPOBOYHBIIA pacyeT
MPYXXWHbI KpyYeHus
Kpyr/ioro nonepevyHoro
ceyeHms.

AnpakTnyeckas eguHmua: KomnbloTepHblil aHanus B cpege ANSYS

5. NMpakTnkKa KOMMbTEPHOrO
aHanusa B cpege ANSYS.
Pa6oTa ¢ npoekTom B ANSYSS.
CraTtucTmnyeckuii aHanma
HanpsXeHHOro COCTOSHUSA.
YnpaeneHve matepuasamu u
NX CBOMCTBaMW. Harpysku u
rpaHNYHbIe YCI0BUS.

OlMK-4.1,0M1
K-8.2

CTyAeHTbI 3HaKOMATCS C
rpacmyeckum nHTepdeiicom
kommsiekca ANSYS n ¢
OCHOBHbIMM NpriemMamMu
paboThbl B HEM.




6. CTaTUcTUYeCKU aHanms
HanpsXXeHHOro COCTOSHUS.

OlK-4.1,0r
K-8.2

CTyA€eHTbI BbINONHAOT
rpynnoBble 3afjaHuns Mo
MOCTPOEHUIO MPOEKTOB AN
BbIMOJIHEHUA
CTaTUCTMYECKOro aHam3a
HanpPsH>KeHHOr0 COCTOSAHNSA
matepuana: 1)paspaboTka
MaTemaT14ecKoi Mmogenu
(NpenpoLieccuHr),
noctpoeHue 3D mogenu
06beKTa U UMMNOPTUPOBaHME
B cpeagy ANSYSS; 2) paboTa
B 6a3e faHHbIX MaTepnanos
- ynpaBneHne matepuanamu
n X cBolicTBamu; 3)
reHepaums
KOHEYHO-3/1EMEHTHOM
CeTKM; 4) Haua/IbHble U
rpaHunyHbIe YCNoBuS; 5)
HacTpoliika peLuatens un
06paboTKa pesynbTaToB
peLleHuns
(NOCTMPOLIECCUHT).

AnpaakTuueckas eanHMLAa: KoMnbloTepHOe MoAeNMpoBaHne TEXHOMOMMUYECKUX NPOLIECCOB

7. NpaKTnKa KOMMbIOTEPHOTO
aHanusa B cpefe SYSWELD:
CTparteruns cosgaHua 3D
MoAenn 06bEKTOB pacyeTa
cpeacTeamm Sysweld:;
MeLumpoBaHue 3D mMogenu 1
CO3/]aHNe PerynsipHoii
KOHEYHO-3/IEMEHTHOM CETKM;
NMoAroTOBKa KOMMOHEHTOB
K3M. ¥npasneHue
marepuanamu u nx
cBoWicTBamMu. Harpysku un
rpaHUYHble ycnoBus. Buabl
NCTOYHWNKOB 3HEPTU U
(DYHKLMOHa/bHbIE
3aBMICUMOCTM, OMNMCLIBAIOLLME
WHTEHCMBHOCTb
pacnpefeneHus Tenna.

OlK-4.1,0r
K-8.2

CTyfieHTbl 3HAKOMSATCH C
rpauyeckum nHTepeicom
Komnnekca Sysweld n ¢
OCHOBHbIMM MpreMamMu
paboTbl B HEM.




8. CospgaHue 1 pacyet
CTaHAapTHOro CBapHOro
COeNHeHNs C
1CMo/b30BaHWEM MOLY /A
Welding wizard

OlMK-4.1,0r
K-8.2

MopgennposaHue
TemnepaTtypHbIX Noew,
CTPYKTYPHO-(Da30BbIX
npeBpaLLeHnii n
Hanps»KeHHO-AeopMupoBa
HHOrO COCTOAHUSA B CTa/IAX
npv Harpese ¢
1CNOJIb30BaHNEM
KOHLEHTPM1POBaHHbIX
NCTOYHUKOB 3HEPTUN.
Crparerusa cosganus 3D
MoZeNin 06bEKTOB pacyeTta
cpefcTeamm Sysweld.
MewumnposaHue 3D mogenu
1 CO3LaHune perynsapHoim
KOHEYHO-3/1EMEHTHOM
ceTku. MNogrotoska
KOMMOHEHTOB KOM.
Wcnonb3oBaHue mactepa
capkmn (Welding Wizard).
Buabl ICTOYHMKOB 3HEPrnm
N (YHKLMOHa/bHbIE
3aBMCMMOCTH,
onucbIBaroLLme
MNHTEHCMBHOCTb
pacnpezenieHns Ternna.
cnonb3oBaHue mogyns
Heat Input Fitting macTepa
cBapkn Welding Advisor: 1.
MpepBapuTensHoe
ornu1caHue paccynTbIBaEMOro
CBapHOr0 COeAuHeHMs; 2.
3arpyska ¢havina 6asbl
mMaTepuasios B cucTemy; 3.
Bbi6op 1 onucaHne
reoMeTpUYecKnX
napameTpoB UCTOYHMKA
Harpesa. TapvpoBska
NCTOYHUKA 3Hepruu. 4.
Co3pgaHve (yHKLNN
MCTOYHMKA Harpesa.
Co3spaHue 1 pacyet
CTaH4apTHOrO CBApPHOro
COeUHEHNS C
1CNOb30BaHNEM MOAYNA
Welding wizard: 1.
AKTVBaLMA MOAyNA MacTepa
cBapkn Welding wizard; 2.
3arpyska
KOHEYHO-3/1eMeHTHOIA
mogenu, PyHKLMK
MCTOYHUKA U T.[4.

Tembl gna
CaMOCTOATE/IbHOI0 N3yYeHUs

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUSA
KOMMeTeHUniA

YyebHasi AeATENbHOCTb

Cemectp: 7

JnpakTuyeckasa egnHuLa: Cuctembl KOMMNbKTEPHOI0 MHXXEHEPHOI 0 aHa/113a




1. Ha3HauyeHue CAE cuctem.

VicTopus pasButna MMpOBOTO CTyAeHTbI nonyyaroT obLme
pbiHka CAE-cuctem. ObLuias OrlK-4.1,0I1|cBegeHns o cuctemax
2 0 0
Knaccudgukaums CAE-cuctem. K-8.2 KOMIMbIOTEPHOr0
OO6LLee COCTOAHME MUPOBOTO NHXXEHePHOr o aHam3a.

pbiHka CAE-cuctewm.

3.1 NpakTnyeckas NogroToBkKa

Tabnuua 3.2
No TeMbl 3aHSTHM ®opmbl opranmsaum CogepxaHwve NpakTUYecKoi NoAroTOBKM
3aHATUIA (BnAbl paboT)

1 MpakTuKa KOMMbIOTEPHOro aHanu3a B cpege |Ip BbINonHseT cnegytolme bl pabor:
APM WinMachine. Pa6oTa ¢ NpoekTom B CTYAEHTbI paboTatoT ¢ NpoekToM B APM
APM WinMachine. CTaTucTuyeckuii aHanus WinMachine. CtaTucTuyeckuii aHanus
HarnpsXXeHHOro COCTOSAHUA. Y NpaBieHue Hanps)XeHHOro COCTOAHWSA. Y NpaBneHue
maTepvanaMmn u Ux CBoMcTBamMmM. Harpysku un maTtepuaiaMmm 1 nx cBoicTBamm. Harpyskm
rPaHWYHbIe YCI0BUS. 1 rpaHNYHble YCNOoBUA.

2 MpakTnKa KOMMNbIOTEPHOrO aHanmsa B cpege |(Mp BbINonHsAeT cneaytoLme BUbl paboT:
ANSYS. Pa6oTa c npoektom B ANSY'S. CTYAEHTbI paboTatoT C MPOEKTOM B
CTaTNCTUYECKMIA aHaIM3 HaMpPSHKEHHOTO ANSYS. CraTtuctuyeckuii aHanms
COCTOSIHWA. YNpaBs/ieHne matepmanamu 1 nx Hanps)XeHHOro COCTOAAHWSA. Y NpaBneHue
CcBOWCTBaMW. Harpysku v rpaHn4Hble maTtepuanamMmm 1 ux cBoicTeamm. Harpyskm
YC/IOBUSI. 1 rPaHUYHbIE YCNOBUSA.

3 CTaTUCTMYECKMIA aHaIM3 HaMPSHKEHHOTO Mp BbINonHAeT cneaytowme Buibl pabot:
COCTOSIHUSA. CTYAEHTbI NPaKTUKYIOTCS B

OCYLLLECTB/IEHWM CTATUCTUYECKOrO aHaNm13a
HanpsXeHHOro COCTOSAHWUS.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHKaTopb! Yacbl Ha Yacbl Ha
Ne Buabl camocToAaTeIbHON PaboTbl JOCTUXEHNA
< [BbINO/HEHWE [KOHCYbTaLNK
KOMMETEeHL M
CemecTtp: 7
1 |Pr3/Pecepar SEK"LLOHK' 40 1

CornacHo BblaHHbIM UCXOAHbIM AaHHbIM cpegctBamm ANSY'S n WinMachine ocyLiectsutb
MPOEKTUPOBOYHbIE PACHETbI KOHCTPYKTUBHbBIX 3/1EMEHTOB XYL0XECTBEHHOr0 n3genus: Ckuba B. HO.
MogenupoBaHue MaTepranos U TEXHOIOrMYeCKNX NPOLLECCOB [ONEKTPOHHbIN pecypc] : 3N1eKTPOHHbIN
yueb6HO-MeTOAMYecKuid Komnneke / B. FO. Ckuba ; HoBocmb. roc. TexH. yH-T.- HoBocmbupek, [2017].-
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234741.- 3arn. ¢ aKpaHa.
OrK-4.1,0r1K-

82 10 0

MofroToBKa K 3aHATUAM BK/IHOHaeT B cebs NpopaboTKy TeM NIEKLMOHHOIO Matepuana, T.e. AOMN0HeHne
KOHCMeKTa MaTtepuanamMmn 13 peKoMeHL0BaHHON NUTepaTypbl, HOPMaTUBHbIX OKYMEHTOB, 3/1EKTPOHHOIO
pecypca 1 cetn HTepHeT.: Ckuba B. FO. MNpOYHOCTHON aHann3 KOHCTPYKUMIA U n3gennii [SneKTPOHHBII
pecypc] : 3NeKTPOHHbI y4ebHO-MeToAMYeCKMin Komnneke / B. KO. Cknba ; HoBocKG. roc. TexXH. yH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234197. - 3arn. ¢
akpaHa. Ckuba B. KO. MaTtemaTtuyeckoe MOAenMpoBaHne KOHCTPYKLMIA U N3AeNni [SNeKTPOHHBIA pecypc] :
3NIEKTPOHHBIV y4ebHO-MeToaMYecKmin komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocMGUpCK,
[2017]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234195. - 3ar/. ¢ akpaHa.
OpraHu3aums caMocTosATe/IbHON paboThbl CTy4eHTOB HOBOCHBUPCKOro 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

2 |lNoAroToBKa K 3aHATUAM

OrK-4.1,0r1K-

8.9 34 0

3 | AononHnTenbHas yuebHas AedTeNIbHOCTb




MogroTtoska 3D Mofesielt pacunTbiBaeMbIX 06bEKTOB CPeACTBaMU COBPEMEHHbBIX CUCTEM
aBTomartuanpoBaHHoro npoektuposaHns (CAD-cuctem): Komnac, SolidWorks, SolidEdge, NX,
PowerShape n 1.4. OnpegeneHne macca LEHTPOBOYHBIX XapakTepmucTuk (MLLX) 06bekTOB pacyeTa.
PaspaboTka Mogenu (npenpoueccuHr). HacTpoiika pewaTtens u pewleHve. OnvcaHune
(h3MKO-MEXAHNYECKUNX 1 TENO-PU3NYECKUX XapaKTEPUCTUK MaTepuana u BHECEHWE B PACUETHbIN NMPOEKT.
HasHaueHune Harpy3oK v rpaHnyHbIX ycnoBuii. O6paboTka pe3ynbTaToB (MocTnpoLeccuHr).: Ckuba B. HO.
MPOYHOCTHOW aHaNIN3 KOHCTPYKLMIA U N3LeNnil [SNeKTPOHHBIV pecypc] : 3N1eKTPOHHBIA
yue6HO-MeTOAMYecKUiA Komnneke / B. FO. Ckuba ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2017]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234197. - 3arn. ¢ skpaHa. Ckunba B. HO.
MogenupoBaHue MaTepuanos U TEXHOOrMYEeCKNX NPOLECCOB [DNEKTPOHHbIN pecypc] : 3NeKTPOHHbIN
yueb6HO-MeTOAMYecKuid Komnneke / B. FO. Ckuba ; HoBocmb. roc. TexH. yH-T.- HoBocmbupcek, [2017].-
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234741.- 3arn. ¢ 3KpaHa.

OlK-4.1,0r1K-
82 20 1

4 |[MoaroToBKa K aTTecTalumm

CocTaB/ieHue NiaHoB 1 TE3UCOB OTBETOB HA KOHTPO/IbHbIE BOMNPOCHI; KOHCMEKTUPOBaHWE LOMOMHUTENBbHBIX
matepuanos.: Ckuba B. KO. MoaennposaHve MaTepranoB U TEXHOMOMMUYECKMUX NPOLIECCOB [DNEKTPOHHBbIN
pecypc] : 3NeKTPOHHbIA y4ebHO-MeToAMYeCcKMin Komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T.-
HoBsocnbupck, [2017].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234741.- 3arn. c
3KpaHa.

5 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO OnNnK-4.1,0rl1K-

martepuana 8.2 2 0

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabnuue 3.2 : OpraHu3aums CamocToATeNbHOW paboTbl CTYAEHTOB
HoBOCMOGMPCKOTO rocyfapCTBEHHOIO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbupck, 2016. - 19, [1] c. :
Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonormsa oby4eHns

[nsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITeNIbHO Pab0Thl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSATCSA MHOPMaLOHHO-KOMMYHUKaLMOHHbIE TeXHoMorum (Taén. 3.4).

Tabnuua 3.4

[enaTensHOCTb VH(hopMaLMOHHO-KOMMYHUKALIMOHHbIE TEXHO/O K

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

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

WHopmumpoBaHme

e-mail:skiba@corp.nstu.ru; CoumansHble ceTn:vk.com; Cpeaa
3/IEKTPOHHOr0 06yyeHus

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

KoHcynbTupoBaHue

e-mail:skiba@corp.nstu.ru; Cpega 3neKTpOHHOIo 06yyeHuUs

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

Pa3meLLeHne y4ebHbIX MopTtan HI'TY; Cpefa 3M1eKTPOHHOro 00y4eHNs
maTepuanos 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

1 | Awnckyccus OlK.8;

®dopvmupyeMblie yMeHHSsI: 2. YMEET IPUMEHITh COBPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTUH U MPOTPAMMHBIE CPEICTBA IS PeLIeHUs 3a1a4
po(heCCHOHATBHOM JAeITEIFHOCTH ¢ COOJIF0IEHHEM HOPM HH(OPMAIIMOHHOW 0€30IMacHOCTH

Kpartkoe onucanue npumenerus: OOcyxaeHrne 00X MIPUHIIUIIOB CO3IaHM MaTeMaTHYECKUX
Mozenell TOBeACHNUS PACCUNTHIBAEMbIX H3AeNnil 1 MaTepruaioB. OCOOEHHOCTH MPOSKTUPOBAHUS U
pacdeTa faeTajieil MalivH.

2 | Nekuws B hopme guckyccum |onK.8;

DopmupyeMbie yMeHHs: 2. YMeeT NPUMEHITh COBPEMEHHEIE
UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U MPOTrPAMMHBIE CPEACTBA TSI PEIISHMS 33124
pohecCHOHATBLHOM AeITEIPHOCTH ¢ COOTI0IeHHEM HOPM MH(OPMAIIMOHHOM 0€30MacHOCTH

Kparkoe onucanue npumenenus: OOcyxaeHne 00X MPUHITUIIOB CO3IaHMS MaTEMaTHIECKUX
MOJIelell TIOBEeIEHUS PACCYNTHIBAEMBIX U3AENHi 1 MaTepruaaoB. OCOOEHHOCTH TPOEKTUPOBAHUS U
pacueTa geTajiell MaliuH.

4. MpaBuna aTTecTaummn 06ydatoLLMXCa No AMCLUMNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yeTcs 6anbHO-penTUHIOBas cUCTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmauums o bPC npvseseHa B 1abn. 4.1.

Tabnmuya 4.1
MuH. .
OueHnBaeMble BUbI LeATEeIbHOCTY 06y4aroLLmxcs 6ann MakcnmasibHbIA 6asin
Cemectp: 7
IIpakmuueckue 3anamus: 9 | 36

KoHTponupytoLme MaTepuansl NpueogsTes B "Ckuba B. KO. MogennposaHue MaTepranos U TEXHONOTMYECKUX NPOLLECCOB [SNeKTPOHHLI pecypc] : 3NeKTPOHHbIN
yue6Ho-MeToAnuYeckuin komnnekc / B. FO. Ckuba ; HoBocwb. roc. TexH. yH-T.- HoBocnbupck, [2017].- Pexxum gocTyna:

PI3/Pegepam:

http://elibrary.nstu.ru/source?bib_id=vtls000234741.- 3ar/. ¢ 3kpaHa."
31 | 44

KoHTponupytoLme Matepuanbl npuBogsTes B "Cknba B. FO. MogenmpoBaHe MaTeprasioB U TEXHOOTMYECKUX MPOLIECCOB [DNEKTPOHHBIN pecypc] : 31eKTPOHHbIN
y4e6Ho-MeToAnYeckmin komnnekc / B. KO. Ckuba ; HoBocwb. roc. TexH. yH-T.- HoBocnbumpck, [2017].- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000234741.- 3arn. ¢ 3KpaHa."

3auem:

10 | 20

KoHTponupytoLmne Matepuanbl npusogaTes B “Ckuba B. KO. MogenmposaHie MaTepnanos 1 TeXHOMOTNYeCKUX NPOLIECCOB [DNeKTPOHHbIN pecypc] : 31eKTPOHHbIN
yuyebHO-MeToaMuecKuii komnnekce / B. KO. Cknba ; HoBocm6. roc. TexH. yH-T.- HoBocmbmpek, [2017].- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234741.- 3arn. ¢ 3KkpaHa."

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHWS ANCLMMIVHBI.

Tabnuua 4.2
Dopmbl
Kogabl p
o KOHTpOs15
KOMMeTeH MNHANKaTOPbI AOCTUXEHNA KOMMNETEHLNIN
Lmid SauMTal o et
PIr3/P
OrK-4 OlMK-4 1. CocTaBnseT 0T4eTbI N0 Y4e6HO-MUCCNeA0BaTENbCKOM AeaTeNbHOCTM, BKOYas + +
aHasim3 aKCMNepUMEHTa/IbHbIX Pe3y/IbTaToB, COMOCTAB/IEHUA UX C U3BECTHBLIMU aHa10raMm




OlMK-8 2. YMeeT NpMMEHSTb COBPEMEHHbIE MHDOPMAaLMOHHO-KOMMYHUKALMOHHbIE
OlMK-8 [TexHonorum n nporpammMHble CPeACTBa A/15 PeLLEHMS 3aa4 NPOdecCCMOHaNbHON aesTenbHoOCTY  + +
C COb6/0AEHMEM HOPM MH(OPMaLMOHHO 6e30MacHOCTM

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

5. Jlutepatypa

OcHoBHasa nMTepaTypa
1. bacos, K. A. I'paduuecknii uarepdeiic komrmiekca ANSYS / K. A. bacoB. — 2-e m3a. —
Caparos : [Ipodobpazosanue, 2019. — 239 ¢. — ISBN 978-5-4488-0061-0. — TekcT :
anexTponHsiii // Lludposoit oopazosatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87991 .html (mara o6pamenus: 01.07.2022). — Pexxum noctyma: auis
aBTOPU3UP. MOIb30BaTENEH
2. bacos, K. A. ANSYS : cnpaBounuk nonbs3oBatens / K. A. bacoB. — 2-e u3n. — Capatos :
[Tpodobpazosanume, 2019. — 640 c. — ISBN 978-5-4488-0064-1. — TekCT : 37AeKTPOHHBII //
[Mudposoii oopazoaTenbHbIil pecypc IPR SMART : [caiit]. — URL:
https://www .iprbookshop.ru/87978 .html (nara o6pamenus: 01.07.2022). — Pexum moctyma: st
aBTOPHU3UP. MOJb30BaTENIeH
3. [Ipucekun B. JI. OcHOBBI MeTOa KOHEUHBIX 3JIEMEHTOB B MEXaHHKE Ae(OPMUPYEMBIX TE :
[yueOnuk]| / B. JI. [Ipucekun, I'. Y. Pactopryes. - HoBocubupck, 2010. - 237 c. : wi.. - Pexxum
mocryma: http://elibrary nstu.ru/source?bib_1d=vtls00012583 1

[lononHuTenbHas nuTepaTypa

1. Skeeba V. Y. Mathematical modeling and optimization of technological processes
[DnmexTpoHHBIH pecypc] : 3IeKTpOoHHBIN yueOHO-MeToanueckmii komruieke / V. Y. Skeeba ;
HoBocu6. roc. TexH. yH-T. - HoBocuOupck, [2012]. - Pesxkum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000175252. - 3ar. ¢ 3xpaHa.

2. Ckuba B. 0. [IpoyHOCTHOM aHATN3 KOHCTPYKIIUHA U U3 [ DIIeKTPOHHBIN pecypc] :
3MEeKTPOHHBIN yueOHO-MeTonnuyeckuii komruiekce / B. FO. Ckuba ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234197. -
3aru. ¢ 3KpaHa.

3. Tunnaukos /. B. ABToMaTH3UpOBaHHOE TPOEKTUPOBAHKE IETANIEN CII0)KHON TEOMETPHUU C
HCT0JIb30BaHuEM rporpamMmmHoro npoaykra PowerSHAPE : [cnpaBounoe moco6wue] / /1. B.
Tunnaukos, B. B. UBanmusckuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2007. - 64, [2] c. :
ui.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000069943

4. smukos C. 0. OcHOBBI KOHEUHO-3JIEMEHTHOTO MoaeupoBanus B cucreme ANSY'S : yueGHoe
nocooue / C. FO. UBnmukos ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2007. - 66, [1] ¢. : ui.. -
Pexxum noctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000077935. - aHOBanoHHas
oOpazoBarensHas nporpamma HI'TY "Bricokne Texnomorum".

5. 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. - Pesxuim moctyma: http://dx.doi.org/10.1007/978-0-387-28290-9

NHTepHeT-pecypcsl

1. IPRbooks [DnexTpoHHBIH pecypc] : 3aeKTpoHHO-0nbmmoTeunas cucrema. - IPR MEDIA | 2019. -
pexum goctyma: http:// www.iprbookshop.ru/. - 3ar. ¢ 3xpaHa.

6. MeToanyecKkoe 1 NporpaMmmHoe obecrneyeHme, MHPOPMAaLMOHHbIE TEXHOI0M U

6.1 MeToguyeckoe obecrneyeHme




1. Cxuba B. FO. MozaenupoBaHre MaTepHaIOB U TEXHOJIOTHYECKUX MPOLECCOB [ DIeKTPOHHBIN
pecypc] : anekTpoHHbIN yueOHO-MeToauueckuii komruieke / B. FO. Cxuba ; HoBocu0. roc. TexH.
yH-T.- HoBocubupck, [2017].- Pexxum moctyma:

http://elibrary nstu.ru/source?bib_1d=vtls000234741.- 3arn. ¢ skpaHa.

2. OpraHmu3anus CaMOCTOSITEIBHON paboThl cTyaeHToB HOBOCHOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHHUBEPCUTETA : METOAMUYECKOe pykoBoacTBO / HoBocub. roc. TexH. yH-T ; [cocT.: O.
B. Huxurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3. Ckuba B. 0. MaTemaTinueckoe MOAeTUpOBaHNE KOHCTPYKIUI U U3IETUN [ DIEKTPOHHBII
pecypc] : anmekTpoHHBIN yueOHO-MeToauyeckuii komrieke / B. FO. Ckuba ; HoBocu0. roc. TexH.
yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234195. - 3aru. ¢ 3xpaHa.

4. YycoButuH H. A. OcHOBBI TPOEKTUPOBAHUS U KOHCTPYUPOBAHHS MAIIUH [ DJIEKTPOHHBII
pecypc] : ameKTpoHHBIN yueOHo-MeToauueckmii komruieke / H. A. Uycosutun ; HoBocub6. roc.
TexH. yH-T. - HoBocubupck, [2011]. - Pesxum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000155592. - 3aru. ¢ 3xpaHa.

5. OCHOBBI TPOEKTUPOBAHUS M KOHCTPYHPOBAHUS MAIIMH | METOAMYECKHE YKa3aHUSA K KYPCOBOMY
NpoeKTUPOBaHUIO A7s 3a04HOi popmbr MTD, ®JIA u 3@ / HoBocub. roc. TexH. yH-T ; [cocT.: B.
I1. l'unera u ap.]. - HoBocubupck, 2014. - 50, [1] c. : mi., Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls00020784 1

6. I'mitetra B. I1. OcHOBBI MpOEKTUPOBAHUS U KOHCTPYUPOBAHUS MAIIUH [ DIIEKTPOHHBIN pecypc] :
3NIEKTPOHHBIN yueOHO-MeToanmueckuii komruieke / B. I1. I'mnera ; HoBocu®6. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib _1d=vtls000162751. -
3ary. ¢ 9KpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme

1 [IporpamMMHBIN KOMITIEKC IJI MOAETUPOBAHUS TEXHOJIOTMYECKUX MPOILIECCOB B MUKPO- U
nanoasiektporexauke ANSYS ANSYS ACADEMIC RESEARCH 5 tasks

2 xkomrutekcHoe 1O 1151 aBTOMaTU3UPOBAHHOTO PacyeTa U MPOEKTUPOBAHKS B MAITMHOCTPOEHUHU 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 Codptaep (PY)" NX

7 IIporpaMMHBII KOMILIEKC IJI MPOEKTUPOBAHUS U3EJINI, TMEIOIINX CII0KHYI Te€OMETPHUIO
HOBerHOCTeﬁ, a TakK Ke I/IB,[[eJIHﬁ, HU3roTaBJIMBACMbIX Ha CTaHKaX ¢ YMCJIOBBIM IIPOrpaMMHBIM
ynpasieauem DELCAM Power Shape, Power Mill, Art CAM

8 IIporpammuslii komIuieke 1t 3-D MomenupoBaHus mporeccoB cBapku U Tepmoodpadorku ESI
Group SYSWELD

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBIEHNM 06pa3oBaTeNbHOr0 Npouecca no ANCUMUNANHE NPUMEHSOTCS 3/1EMEHTI
ANCTaHLMOHHbLIX 06pa3oBaTe/lbHbIX TEXHOMOMIA, @ TAKXKE CUHXPOHHOMO U aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3/IEKTPOHHOW MH(OpMaLMOHHO-06pa3oBaTenibHol cpedbl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

KomnnekT o060pya0BaHus

Ne

HaunmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbIin KnaccNe6

NpoBefeHMe NEKUNOHHbIX, NPaKTUYECKUX U
NabopaToOpPHbIX 3aHATUA.

CneupnanbHoe 060py0BaHNe

Ne

HanmeHoBaHue

Ha3HaueHue

1

MpoekTop BenQ W1200 DLP 1800 ANSI
1080P(k.5,aya.250)

[ns NpoBeigHNSA 3aHATUIA CO CTyAeHTaMM




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

Kadenpa npoekTrpoBaHUs TEXHOIOTHISCKUX MAIIHH

“YTBEPXIAIO”

JNEKAH MT®

K.T.H., ToueHT A.I". Tropun

(13 2 r.

®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI

IIporpammubie cpeacTBa npogecCHOHAIBHOM JesITeILHOCTH
O6pazoBarenbHas nporpamma: 22.03.01 MaTtepuajioBeaeHHne U TEXHOJIOTHH MATEPHAJIOB,
npodbuinb: Mamepuanogedenue u mexHo102UU MAWUHOCIPOUMEIbHBIX MAMEPUANLO8

HoBocubupck 2021



1. O000meHHas CTPYKTYPa (POHIA OLEHOYHBIX CPEICTB JUCHUILIMHBI

O06oO0meHnHas cTpykTypa (OHIa OIEHOYHBIX CPEACTB MO AUcHUINIMHe [Iporpammubie cpencTa
npodeCCHOHATIBHOM NIeATeNbHOCTH TpeacTaBieHa B Tabmuie. COBOKYIHOCTh pe3yJabTaToB 00y4YeHUS IO
JMCIUATUTMHE COOTHECEHA C YPOBHSAMHU C(OPMHUPOBAHHOCTH KOMIIETCHIIMH W COOTHECEHHBIMH C HUMH
MHIUKaTopaMu. MHIUKATOPBI JOCTUKEHUSI KOMIIETEHIIMNA HU3MEPSIEMbI C MMOMOLIBIO CPEJICTB TEKYLIEH U

MPOMEXKYTOUYHOM  arrectaniuu 1o AucuuiuimHe Ilporpammubie  cpenctBa  mpodeccHOHaIbHOM
IEITEILHOCTH.
Tabnuna
JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHIKEHUS KOMIIeTEeHIUIA
®opmupyembie HNnpnkaropsl Meponpusirus
N TeMbl TeKyIero KOHTPoJist
KOMIIeTeHIIUU KOMIIeTeHI U IIpome:xkyTouHas
(KOHTpOJILHAS
N aTTecTamus
padora, KypcoBoi (3auer)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-4  Cnocoben|1. CocraBnser Haznauenue CAE CHCTEM. | PacuerHo-rpadide- | 3auer, KoMIIEKC-
MIPOBOIUTH oT4eTsl 10 yueOHo- |Mcropuss  pasBUTHS ~ MHPOBOTO CKO® 3aAHNE:
U3MEpPEHHs u|uccnenoBatensckoi |peiHka  CAE-cuctem.  O6mas ’ HO€ 3a/1aHue (BO-
pakTHyeckue padbo-
HaOroieHus B cepe | aesiTenpHOCTH, KIaccu(UKaIusL CAE-cucrem. | mpocsi 1, 2)
npo¢eCCHOHATBHON |BKITIOYAs aHATN3 Obmee cocTrosHHE  MHpPOBOro| 'Pf Nel-9 ’
JIeSITENIbHOCTH, skcrepuMeHTanbHbIX |pblHKa CAE-cucrem. [lpakTtuka
00pabaTtbIBaTh 1 |pe3yNbTaToB, KOMIBIOTEPHOTO aHaln3a B Cpele
MpECTaBIATh comoctaBieHns ux ¢ |ANSYS. Pabora ¢ mpoektom B
3KCIEPUMEHTANbHBIE |U3BECTHBIMU ANSYS. Cratuctudeckuil anamms
JTaHHBIE aHaJoraMu HaMpPSXKEHHOTO COCTOSIHHUS.
VYiopasieHue MarepuallaMH U HX
CBOMCTBAMH. Harpysku u
rpaHuuHble ycioBHs. llpakTika

KOMITBIOTEPHOT'O aHalii3a B Cpejie
APM WinMachine. Pabora ¢
mpoektoM B APM WinMachine.
Cratuctuueckuit aHaIN3
HATIPSHKCHHOTO COCTOSTHHS.
VYnpaBieHne MaTepualaMd U HX
CBOMCTBaMH. Harpy3zku u
rpaHd4Hble  ycioBus. [IpakTuka
KOMITBIOTEPHOT'O aHajii3a B Cpejie
SYSWELD: crtparerust co3mpanus
3D Mopenu OOBEKTOB pacueTa
CpelcTBaMu Sysweld;
MemupoBanue 3D  wMomenu wu
CO3JIaHUE PETYIAPHOM KOHEYHO-
9JIEMEHTHOW CETKH; IOJrOTOBKA
xomnoHeHToB KOM. Vnpasnenue
MaTepualaMi M HUX CBOHCTBaMHU.
Harpysku u rpaHudYHBIC YCIOBUS.
Buabl HCTOYHHKOB OJHEPrHH H
(GYHKIMOHANBHBIE  3aBUCHMOCTH,
OIUCBHIBAIOIINE  WHTEHCUBHOCTH
pacnipenenenust Teruia.  Pacuer
nepeiaTouHbIX MEXaHH3MOB
Pacuer cTaHaapTHBIX COEIMHEHUI
9JIEMEHTOB MalnH Pacuer
TUTIOBBIX  3JICMEHTOB  MAaIllMH
Co3nanue u pacyer cTaHJapTHOTO
CBapHOTO COCIMHEHUS c
ucronp3oBaHreM moayist Welding
wizard CraTUCTHYECKHI aHAIH3
HaTPSHKEHHOTO COCTOSIHUSI.

2




OIIK-8  CrnocobGeH|2. YmeeT npumensaTs |IIpakTuka KOMIILIOTEPHOTO | Pacuerno-rpadude- | 3auer, kommiekc-
MMOHUMATh COBPEMEHHBIC anamusa B cpene ANSYS. Pabora| ..o 3a7aHHe; MPaK-
NPUHIUNE  pabOoThI | HHPOPMATMOHHO- c MIPOEKTOM B ANSYS. TUdecKHe paGoTH HOE 3a1aHue (BO-
COBPEMEHHBIX KOMMYHHUKaIMOHHbIe |CTaTHCTHYECKH aHaJM3 npocst 1, 2)
UH()OPMALMOHHBIX  |TexHONOrHH U HAIPSHKECHHOTO cocrosms. | el ’
TEXHOJIOTH 1| IpOrpaMMHbIe VYnpaBnenue MmarepuaraMd U UX
UCIIOJIb30BaTh UX /IS | CpeICTBa IS CBOMCTBaMH. Harpysku u
pereHus 3aj1a4 | pereHus 3aa1aq rpaHn4Hble  ycioBus. [Ipaktuka
npodeccroHanpHON  [npodeccroHaNbHON  |KOMIIBIOTEPHOTO aHaM3a B Cpeje
NEeATENHLHOCTH NEeSITENILHOCTH C APM WinMachine. Pabora ¢
cobmoyenreM HopM [npoektoM B APM  WinMachine.
nH}popMaMOHHOH CraTtuctuieckui aHaJIM3
0e30MacHOCTH HAIPSHKESHHOTO COCTOSTHHSL.
VYnpaBnenue MmarepuagaMu U UX
CBOMCTBAMH. Harpy3zku u
rpaHu4Hble  ycioBus. [IpakThka

KOMIBIOTEPHOTO aHaln3a B Cpefe
SYSWELD: ctpaterust co3manus
3D Mogenn O0OBEKTOB pacueTa
CpelcTBaMu Sysweld;
memupoBanue 3D  wMomenu wu
CO3[IJaHUE PETYJSIPHOW KOHEYHO-
9JIEMEHTHOW CETKH; IOJrOTOBKA
koMnoHeHToB KOM. VYnpasienue
MaTepualaMH M HUX CBOICTBaMHU.
Harpysku u rpaHudYHBIC YCIOBHS.
Bugsl WCTOYHWKOB DJHEPTUU U
(yHKIHOHATBHBIE 3aBHCHMOCTH,
ONMCHIBAIONINE  WHTCHCHBHOCTH
pactipenenenuss Tera.  Pacuer
nepeiaTOuHbIX MEXaHH3MOB
Pacuer cTanmapTHBIX COEIMHEHUIH
2JIEMEHTOB MallliH Pacuer
THIIOBBIX  JJIEMEHTOB  MAlllUH
Co3maHue ¥ pacdeT CTaHAAPTHOTO
CBapHOTO COCIIITHEHUS c
ncnonp3oBanueM moxyist Welding
wizard CraTUCTHYECKHI aHAIWM3
HATPSHKCHHOTO COCTOSIHUSL.

2. Mertoaunka oeHKH 3TanoB (GopMHPOBAHNA KOMIIETCHIMI 110 AUCHHUILIMHE

Pesynbrarel 0OyueHUs MO MUCHUIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B MpOrpaMMe
WHWKATOPaMH JOCTH)KCHHUS KOMIICTCHIIUH IPOBEPSIOTCS TMPU MPOBEICHUU MEPOIPHITHA TEKYIICH
aTTecTaluu (KOHTPOJIs) B MpOIlecce M3YUeHUsI TUCITUIUIMHBI, YKa3aHHBIX B TabnuIe paznena 1.

B 7 cemectpe oO0s3aTenpHBIM 3TaloOM TEKYIIEW aTTECTAllUM SIBJISETCS pacueTHO-rpaduyeckoe
3ananue (pabora) (PI'3(P)). TpebGomanuss k BwimonHeHuto PI3(P), coctaB u mpaBuia OICHKH
chopmynupoBanbl B naciopte PI'3(P).

[TpoMexxyTouHas aTTecTalus MO JAUCUHMILJIMHE TIPOBOAUTCA B 7 cemecTpe - B (hopme 3aueTa,
KOTOPBII HAMPABJICH Ha OIIEHKY C(hOPMHUPOBAHHOCTH PE3YJIHTATOB OOYUYCHHS IO AMCIHILTAHE (MOIYJIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B MpOrpaMMe WHAMKATOpamu IocTibkeHus komnereHuuid OITK-4,
OIIK-8 1 COOTHECEHHBIX C HUMHU UHAUKATOPOB. (CM. Tabmuiy pazaena 1).

3aueT MPOBOAUTCSA B YCTHOW M MUCBMEHHOW (opme, mo Owmneram. Ha 3adere cTymeHTY BblmaeTcs
owsteT, BKITFOUAKONHiA 2 Bompoca. Pacnpenenenne MUIaKTHYECKUX €IUHUIT TI0 TIPOBEPSEMBIM KOMITETSHITUSM
ykazaHo B Tabmume «O000IeHHass cTpykTypa (GOHAA OIIEHOYHBIX CPEACTB YUeOHOW JUCIUILTUHBDY.
TpeOoBaHMsI K JIOIMYCKY CTYICHTOB K C/Iaue 3a4eTa, COCTaB OMIeTa M KPUTSPHH OIICHKH Ha 3a4eTe MPUBECHBI B
nacropTe 3ayera.

OOuye mpaBuia BBICTABICHUS OLEHOK TEKYLIEH M MPOMEKYTOUYHON aTTeCTAllUU MO JAUCLUILINHE
OTIpeNIeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHoBaHuU KpHUTEpuUEB, MPUBEACHHBIX B II. 3, OCYIIECTBIISETCS OLEHKAa YPOBHEW TOCTUTHYTHIX
3




p€3y.]IBTaTOB 06yqu1/151 10 JUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBHCHHBIMI/I B HporpaMMe I/IHI[I/IKaTOpaMI/I
noctkenns: komnereHunit OIMK-4, OIIK-8, 3akperieHHbIX 3a AUCUUTUIAHOMN.

3. OOmasi XapakTepuCcTHKA YPOBHEH pe3yJIbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ MHANKATOPaAMHU
AOCTHKEHHUS] KOMIIeTeHIIUil

Ipoaunyteiii. Teopernyeckoe coiepikaHWe Kypca OCBOCHO  IMOJMHOCTBIO.  CTyaeHT
JIEMOHCTPUPYET CHUCTEMAaTHUECKOE U IIIyOOKOE MOHMMAaHUE y4eOHOro MaTepHaia M CHOCOOHOCTh K
CaMOCTOSITEIHbHOMY TIONOJHEHHIO M OOHOBJICHHIO 3HAHUI B XOJe JAalbHeHmeld ydeOHOW paboTHl M
npodeccnoHanbHO nesTensHocTH. ChopMUpOBaHBI HEOOXOIUMBIE HABBIKM MPAKTHUECKOH padoTsl. Bee
y4eOHbIe 3a/1aHus, IPETyCMOTPEHHBIE IPOrPaMMOil 00yUYeHUsI, BBIIIOJIHEHBI KAaUE€CTBEHHO, 0€3 3aMEUaHH.
Pesynbratel 00y4eHHs MO AMCHUILUIMHE (MOJIYJIO), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IPOTpaMMe
MHIIMKAaTOpaMH JIOCTIDKCHUSI KOMIICTCHIMH, OIIGHEHBl YHWCIOM OajuloB, BXOIIUM B JHMAaNa3oH
IPOJBUHYTOTO YPOBHSI.

Ba3zoBblii. Teoperuueckoe cojepkaHHE Kypca OCBOEHO B o00beMe, HEO0OXOIUMOM IS
MaIbHEWIeH y4eObl u  1podecCHOHANBHON  JeATENIBHOCTH. HaBbIkKM MpakTUYeCKoW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bcee mpeaycMoTpeHHbIe TporpaMMoil 00ydeHus: yueOHble 3aaHus
BBIMIOJIHEHBI C HEOOJBIIMMHU IOTPEIIHOCTSMHU. Pe3ynbraTel 00y4deHMs] MO JUCLUIUIMHE (MOJIYJIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMHU B IIPOrPAMME MHAMKATOPAMU JOCTHXKEHHUSI KOMIETEHUMN, OLEHEHbI
4yKiCJIOM OajioB B Ipefesiax 0a30BOro ypoBHsI.

IToporoBerii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOIMMOM s
nanpHeimei yueObl u npoecCHoHaNbHON AeATeNIbHOCTH. HekoTophle mpakTHUeCKre HaBBIKA pabOoThI C
copMupoBaHbl ¢ IpobOenamu. YueOHble 3aJaHMsl, HPEAYCMOTPEHHbIE MporpaMMol oOydeHus,
BBIMOJHSUINCh C OMIMOKAMM, HCIPaBICHHBIMU II0JI PYKOBOJACTBOM IIpemnojaBaTelisd. Pe3ynbTaTsl
00y4yeHHsl IO AUCLUILIMHE (MOYJII0), COOTHECEHHbBIE C YCTAHOBJIEHHBIMHU B IPOTrpaMMe HHIUKATOPaMHU
JOCTHUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YMCIIOM OalyIoB B Ipe/iesiax OPOroBOr0 YPOBHSI.

Hu:ke moporosoro. Teoperuueckoe cojep)kaHue Kypca ocBoeHO (pparmentapHo. HeoOxoanmele
HaBbIKM IPAKTHYECKOM padoThl c(HOpMHUPOBAHBI MHMHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOy4eHUs, He BBINOJHEHBI. Pe3ynbTaThl 0OydeHUs MO JUCIMILIMHE
(MOAyI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpaMMe MHAMKATOpaMH JOCTHUKEHHUSI KOMITETEHIUH,
OLIEHEHBI YNCIIOM 0aJIJIOB, BXOAAIIMX B IMANa30H HIKE ITOPOTOBOTO YPOBHH.



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

ITacnopr 3a4era
no guctuiumae «IIporpammubie cpeacTBa NpohecCHOHATBHOM EATeTLHOCTHY, 7 CEMECT]

1. Meronuka OeHKH

CTyaeHT gomyckaeTcs K cjaue 3a4eTa Ipy yCIOBUH, YTO OH BBIOJHIII U 3aIIUTHI BCE MPAKTUIECKUE
paboTsI 1 pacyeTHO-TpadyuIecKoe 3a/IaHNe, a TAK)KE Y HErO €CTh BECh JIGKIIMOHHBIN MaTepua, u Habpai
He MeHee 24 0alIoB.

Ha 3agere ctynenty Bblmaercst OuieT, BKIIOHAIOMMK 2 Bolpoca. Pacmpenenenne OUIaKTHUECKUX
eMHMI] TI0 TPOBEPSEMBIM KOMIIETCHIIMSAM YKa3aHo B Tabmume «O0oOmeHHas crpykrypa ¢GoHIa
OIIEHOYHBIX CPEJICTB YUCOHOUN MUCIIUTUTUHB.

BricTaBieHre OIICHOK Ha 3a4eTe OCYILIECTBISETCS Ha OCHOBE BBIMOJHEHUS M 3aIIUTHl KOMIUIEKCHOTO
3aganus. OICHWBaHHWE BBHIMOTHEHUS 3aJaHUsl OCYLIECTBISIETCS B COOTBETCTBHM C YPOBHEM 3HAHMIA:
"ynoBnerBopurenbHo" — 10...12 6ami; "xopommo" — 13...16 6amios; "ormyHo" — 17...20 6anmos.

dopma OmJIeTa Ha 3a4eT

HOBOCUBUPCKUM I'OCYJIAPCTBEHHBIV TEXHUYECKUN YHUBEPCUTET
®akynpreTr MTO
Buner Ne 1
K 3a4eTy 1o aucuuiube «JlIpozpammusie cpedcmea npogheccuonaipHo eameabHOCmu))

1. ITIpoBecTH KOMILIEKCHBIN pacyer B IMporpaMMHOM KoMmiuiekce APM WinMachine (PacdeT 3y04aThIX mepenad, IPOYHOCTHOW pacyeT Baja,
pacyueT MOMIIMITHUKOB, PacyeT INIOHOYHOTO/IUINIEBOro/IPO(UILHOTO COeNUHEeHNs). [I0CTpOUTE TBEpIOTENbHYIO MOJENL PAacdeTHOTrO Bajia B
n060it CAD cucreme. OcCyIiecTBHTh MOJCTHPOBAHIE HAMPSHKCHHO-AE(OPMUPOBAHHOTO COCTOSHUS 3aJaHHOIO Bajia B KOHEYHO-DJIIEMEHTHOM
komiuiekce ANSYS Workbench. Tloctpouth monst pacmpeneneHus: 1) HOMHBIX aepopmanumit Banga; 2) JKBUBAICHTHBIX HAIPSDKEHUI,
K03 PHUIHEHTOB 3amaca 10 CTATUYECKOI ¥ yCTAIOCTHOH NpoYHOCTH. ONpeenuTs peakunuy orop.

Daiinbl 0TUETOB MOATOTOBUTH B (OPMATaX COOTBETCTBYIOIIUX IPOrPAMMHBIX KOMILIEKCOB.

3ananmue:
KunemaTtudeckasi cxema NpeACTaBJICHA HA PUCYHKE 1, OCKHU3 paCUYE€THOI'O Bajia MPEACTABJIEH HAa PUCYHKE 2.
Bxod B 7y HT———— » —
i
u e =
’/7 = 272 u o n‘ @
Pacqemsy bon — 7. < H N
—_— 1 —_—
U Boixad L+ E
Puc. 1. KunemaTudeckas cxema Puc. 2. Dckn3 pacyeTHOro Baja

Jlnamerp neBoif meiikn Bana 20 mm; Macmta6nerif koapdument X = 1.2; MomHocTs Ha pacderHoM Baiy N = 4 kBT; MomenT Ha pacueTHOM
Bairy M = 150 Hwm; IlepenaTouHoe oTHOIIEHUE NIEpBOH cTyneHH iy = Zyi/ Zy; = 0.45; [lepenaTouHoe OTHOIIEHUE BTOPO CTYNEeHU iy = Zoy1/ Zyy =
0.4; MexxoceBoe paccTosiHUE NIepBOit 3youaToii mapsl Ay = 145 mm; MexoceBoe paccTosiHie BTOpO# 3y0uaToii mapsl A, = 165 mm; Monyns
3y6uaroro 3anemienns m = 2.5 mm; Pecypc T = 8000 wacos; [TommmHIKOBEIE OIOPHL: INAPHKOBBIE PAANAILHO-YIOPHBIE MOAIIHITHIKH;
Marepuan KOHCTPYKTUBHBIX 35ieMeHTOB: Ctajib 40X.

2. B KOHe4HO-311eMEHTHOM KOMILIeKce Sysweld TIOCpeICTBOM HCTIONTb30BaHMS MacTepa
cBapku Welding Advisor BBINOIHUTD pacyeT HanpsHKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUS
MaTepuaga B YCJIOBHUSX OIEKTPOAYroBOH cBapku. ['abapuThl CBapHBaeMbIX IUIACTHH
(AXMIXT): 100Mmx35mMmx4MM. MaTepran CBapHBaeMbIX IUIACTHH — MAaJOYIJIEpPOJMCTasy — [acrumat
ctaib. CKOpOCTh UCTOYHKKA 5 MM/c, MomHOCTh ucTouHuKa: 1600 Br.

Omnpenenuts: 1. TemnepatypHoe nosne; 2. ®a3oBbiii coctas; 3. OcTaToYHBIE
HanpshKeHHs U gedopManuy.

IL1acTHHA 2

VY1Bepxnaro: 3aB. Kadenpoi / Slanonbckuit B.B. /
(moamuce)

(nara)



2. Kpurepnu oneHKHn

3awuma cuumaemcsi Hey0081€MEOPUMENbHOU, €CIH CTYIEHT HE OCBOWJI TEOPETHUYECKHM
MaTepuai U He CMOT 00OOIIUTh TEOPETHUECKUN U MPAKTUYECKUN MaTepHall; OI[EHKa COCTABIISET
0...9 Gamos.

3awuma cuumaemcsa cocmosguielics HA NOPO20BOM YPO6HE, €CIU CTYACHT OCBOMII
TEOPETUYECKHUI MaTepuail, HO He CMOT OOOOIINTh TEOPETHUSCKUN M MPAKTHUUYECKUN MaTepHal;
onenka cocrasisgeT 10...12 0amwios.

3awuma cuumaemcs cocmossutelicsi Ha 0A3060M YpPOGHe, €CIIA CTYACHT CMOT 0000IIUTH
MPAKTUYECKUIA M TEOPETHUECKUN MaTepHall, TOMyCTHII HECKOJIBKO OIIMOOK MPH 3alUTe, MPUBET
HE JOCTATOYHO YETKYIO0 apTyMEHTAIMIO CBOCH TOYKHU 3PEHUS MPH OTBETE HA BOMIPOCHI, OIICHKA
coctapsieT 13...16 Gamios.

3awuma cuumaemcs cocmossuielics HA NPOOBUHYMOM YPOBHE, €CIU CTYJIEHT CMOT
0000IIUTh, NPAKTHUECKUA U TEOPEeTHYECKHIl Marepuan, MpUBEN JIOCTATOYHO YETKYIO
apryMEHTAaLMIO CBOCH TOUKH 3pEHHs 110 BCEM BOIIpOCcaM, OlleHKa cocTasiseT 17...20 Gayios.

3. [Ixana oneHku

Eciu cryneHT B ceMecTpe paboTan HE CHCTEMaTH4eCKH, B pPE3yJbTaTe uYero He Hadpai
TpeOyemMoe KOJIM4eCTBO OaIoB, TO €My BbIIAETCs AOMOJHUTENbHOE 3aJaHIe, TeMaTUKa U 00beM
KOTOPOT'O OIPEIENISIFOTCS MPEN0IaBaTEIIEM.

Ecnu B pe3ynbTare ciaum 3a4era cTyeHT He HaOupaeT 10 0anioB wiM ¢ y4eToM cAauu 3ade-
Ta €ro CyMMAapHBIM peHTHHT (OLeHKa Ha 3a4eTe + OI[CHKA 32 BBIIIOJHEHUE PAKTHUECKUX padoT
+ omeHka 3a BeImoiHeHUe U 3amuTy PI'3) He nmpeBbimaet 49 6alioB, €My BBICTaBISIETCS OLICHKA
"HeyznoBieTrBoputesbHO" (FX) ¢ BO3MOXKHOCTBIO Mepec/iaun.

[Ipu nepecpaue 3adera CTYIEHT HMMEET BO3MOXKHOCTH IOJIYYUTh OLEHKY He Bblille E
("ynoBneTBopUTENbHO").

CTyaeHT uMeeT BO3MOXKHOCThH TMOJYYUTh JOMOTHUTENHHO 10 20 0a/uioB MPH BBIMOJHEHUU
paboT, He MPEeAYCMOTPEHHBIX OCHOBHOH MporpamMmoii ocBoeHHs Kypca. JlaHHble BUABI paboT
coriacyrorcsl ¢ npenojasareneM. OJHUM U3 BapUAHTOB JOMOJHUTENIBHON pabOThl MOXKET OBITH
BBITIOJTHEHHE BTOPOH pacy€THO-Tpadudeckor paboThl IO APYroil TeMaTuKe.

B o0mieii olieHKe 0 AUCHUIUIMHE OaUIbI 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHUHM C MpaBUIIa-

MH 68.J'IJ'ILHO-pGI>iTPIHFOBOI>i CHUCTCMBbI, IPUBCACHHBIMU B pa60qel71 nporpaMme IUCHUIIIINHBI.

HToroBas oleHKa 10 JUCLHUILIMHE BBICTABJISIETCS COIJIaCHO Ta6J'H/II_Ie.

Ta0Omuma
98-100 | 93-07 | 90-92 | 87-80 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 5050 | _25-49 024
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpOoHIo YIOBJIETBOPUTEIHHO HEYJOBJIETBOPUTEILHO
3a4YTCHO HEC 3a4TCHO




4. Bapumantel 3agaHuii A8 3adera mno aucuumiuHe «lIporpammHblie cpeacTBa
npogdeccuoHAIbLHOM 1eATeJTbHOCTH

4.1. BapuaHTbl KOMIJIEKCHOT'0 3aIaHUA [IJIsl IEPBOr0 BONMpoca OuJiera

bnoxk 3a0anun 1

1. IIpoBecTr KOMIUIEKCHBIH pacdeT B mporpaMMHOM Komruiekce APM WinMachine (Pacder 3y0uaTsix
nepezaad, MPOYHOCTHOMN pacuer Baa, pacuer MOJIIINTTHUKOB, pacuer
IITIOHOYHOT O/ IITHIIEBOTO/TIPO(UIBHOTO COSTMHEHUS ).

2. IloctpouTh TBEPAOTENBHYIO MOJIENH pacueTHOro Bama B moboit CAD cucteme. OcymiecTBUTh
MOJICITUPOBAHNE HAMPSHKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUS 33JaHHOTO Bajla B KOHEYHO-3JIEMEHTHOM
kommiekce ANSYS Workbench. Tloctpouts monst pacnpeaenceHus: 1) monHsix aedopmanuii Bajia; 2)
SKBUBAJICHTHBIX HAIPsDKCHUH; KO3(UIIMEHTOB 3amaca M0 CTaTUYeCKOW U YCTAJIOCTHOH MPOYHOCTH.

OnpeaennuTh peakiiuy ormop.

dainel 0OTYCTOB IOArOTOBUTH B (bopMaTax COOTBCTCTBYIOIIUX IMPOrpaMMHBIX KOMIIJICKCOB.

3aganme:

BapuaHThl KHHEMATHYECKUX CXEM IPEJCTABICHBI HA PUCYHKE 1.

brod -2, = Buod 2, .
B Zy o B Zy S
- A = ] ~F <
0 | T | A0 | T |
Pacyemsiv bas =~ 7 “< B = Pacqemmwy ban =~ 7 “ A <
- U Ao - U fuxas
a 0)
b7 B2, = Buod B2, .
e Z/‘ - -— ~ e Z/, ] =4 .
= ~ = = ~q =
A0 | T | 0 | T |
Parvemmsii &g = Z{[‘ G u b FParvemms o = Z? & H =
- U Ao - U fuxas
B) r)
Pucynok 1 — BapraHTbl KHHEMAaTHYECKUX CXEM:
a — 1 BapuaHT; 6 — 2 BapuaHT; 6 — 3 BapUaHT; 2 — 4 BapHaHT.
DcKu3 pPacyCTHOTO Bajla MPEACTABJICH HA PUCYHKE 2.
1 —0 y -
T H T = =
F—a - 1-H-————————1 | ———— | - 00 | A B L
IO | P 2| | —
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Pucynok 2 - Dcku3 pacdeTHOTO Baia
BapI/IaHTBI YHMCJIOBBIX 3HAUYCHUH napaMeTpoOB MMPEACTABJIICHBI B Ta6J'II/II_I€ 1.
Tabnuya 1
BapI/IaHTBI YHCIIOBBIX 3HAUYCHUH nmapamMeTpoB
IMepenarounsr | Mexocesoe
Momuoc | MomeHnt € OTHOMIEHUA | PacCTOfHKE | \ Marenman
& neBoit MacmtaOHbIii | Th Ha Ha nepBoit nepBo A; AYIE TToamumnan TepH
. . . 3yb4aToro Pecypc KOHCTPYKT
IEHKH K03 duuueHT | pacyetHo | pacueTHO | 1;=Z;1/Zi; 1 ¥ BTOPOH sanerenns | T. aac KOBBIE HBHEIX
Baima, MM | X M Baly M Baly BTOPOi1 Ay mu > | omopwr* STEMEHTO
N, kBt M, Hm 1,=751/7 3y04aThIX » MM JICMCHTOB
CTyneHen nap, MM
1 20 1,2 3 150 0.46; 0.42 150; 165 2 7000 1P 45
2 20 1,4 3,5 200 0.52;0.4 165; 160 2,5 8000 HIPY 40X
3 30 1,2 4 300 0.47;0.45 160; 175 3 9000 HIPY 20X
4 30 1,4 4,5 350 0.6; 0.55 140; 165 3,5 10000 PPY 50

*[pumeuanus: IIIP — mapukoBble paauanbHeie; IIIPY — mapukoBble pagualbHO-ynopHbie; PPY —

POJIMKOBBIC painaJIbHO-YIIOPHBI

.




bnok 3a0anui 2

1. IIpoBecTr KOMIUIEKCHBIH pacdeT B mporpaMMHOM Komruiekce APM WinMachine (Pacder 3y0uaTsix
nepexnad, MPOYHOCTHOH pacuer Baja, pacuer TTO/IITUITHUKOB, pacuer
IIMTOHOYHOT O/ IITHIIEBOTO/TIPOGUIBHOTO COSTMHEHUS).

2. IloctpouTs TBEPAOTENBHYIO MOJIENH pacueTHOro Bama B moboit CAD cucteme. OcymiecTBUTh
MOJICITUPOBAHNE HAMPSHKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUS 33JaHHOTO Bajla B KOHEYHO-3JIEMEHTHOM
kommekce ANSYS Workbench. Tloctpouts monst pacnpeaeieHus: 1) monHesix aedopmanuii Bajia; 2)
OKBUBAJICHTHBIX HANPSDKEHUH; KOA((OUIMEHTOB 3amaca MO CTaTHYEeCKOW M yCTallOCTHOW MPOYHOCTH.
OnpenenuTh peakiiuy ommop.

dainel 0TYCTOB IIOArOTOBUTH B (bopMaTax COOTBCTCTBYIOIIUX NPOTrPpaMMHBIX KOMITJIEKCOB.

3aganme:

BapuaHThl KHHEMATHYECKUX CXEM IPEJCTABICHBI HA PUCYHKE 1.
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Pucynok 1 — BapraHTbl KHHEMAaTHYECKUX CXEM:
a — 1 BapuaHT; 6 — 2 BapuaHT; 6 — 3 BapUaHT; 2 — 4 BapHaHT.
OCKH3 pacyeTHOTro Bajia MPeICTaBIeH Ha PUCYHKeE 2.
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Pucynox 2 - Dcku3 pacqeTHOro Bana
BapuaHTbl UNCIOBBIX 3HAUEHUIT MTapaMeTPOB IPeICTaBIEeHBI B TabmuIe 1.
Tabauya 1
BapI/IaHTBI YHCIIOBBIX 3HAYCHUH mapamMeTpoB
Ilepenatounsl | MexxoceBoe
MOH_IHOC MomeHT € OTHOIICHUSA paccrosinue Monyiis Marepuan
O neBoit MacmtaOHbIi | Th Ha Ha nepBoit nepBo A; AY. TToamumnamn P
. . . 3y04aToro Pecypc KOHCTPYKT
MIEHKH ko3 dunueHt | pacuerHo | pacuetHo | 11=Z\/Z;x 1 U BTOpOH KOBEIE
o 3alCIIICHUSA T, qac. HUBHBIX
Bama, MM | X M Baly M Baly BTOpOH A, . MM omnopsr* S ICMCHTOB
N, kBt M, Hm 1,=251/Z 3y04aThIX ?
CcTyneHen nap, MM
1 20 1,2 3 150 0.46; 0.42 150; 165 2 7000 1P 45
2 20 1,4 3,5 200 0.52;0.4 165; 160 2,5 8000 1Py 40X
3 30 1,2 4 300 0.47; 0.45 160; 175 3 9000 1Py 20X
4 30 1,4 4,5 350 0.6; 0.55 140; 165 3,5 10000 PPY 50

*[lpumeuanus: LIIP — mapuxoBble paauanbhele; IIIPY — mapukoBble paguaibHO-ynopHeie; PPY —
POJIMKOBBIE PAIUAIEHO-YIIOPHBIE.




bnok 3a0anui 3

1. IIpoBecTr KOMIUIEKCHBIH pacdeT B mporpaMMHOM Komruiekce APM WinMachine (Pacder 3y0uaTsix
nepexnad, MPOYHOCTHOH pacuer Baja, pacuer MTOIITUITHUKOB, pacuer
IIMTOHOYHOT O/ IITHIIEBOTO/TIPOGUIBHOTO COSTMHEHUS).

2. IloctpouTs TBEPAOTENBHYIO MOJIENH pacueTHOro Bama B moboit CAD cucteme. OcymiecTBUTh
MOJICITUPOBAHNE HAMPSHKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUS 33JaHHOTO Bajla B KOHEYHO-3JIEMEHTHOM
kommekce ANSYS Workbench. Tloctpouts monst pacnpeaeneHus: 1) monHesix aedopmanuii Baia; 2)
OKBUBAJIICHTHBIX HAINPSDKCHUH; KOA(D(GUIIMEHTOB 3amaca MO CTATHYECKOW W YCTaJOCTHON MPOYHOCTH.

OnpenenuTh peakiiuy ommop.
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4.2. BapuaHThl KOMILJIEKCHOT0 3aJaHMS /115l BTOPOr0 BOIpoca Oujera

OOmias 4acTe: B KOHEYHO-3JIEMEHTHOM KoMIuiekce Sysweld mocpencTBoM HCHONb30BaHUS
Mactepa cBapku Welding Advisor BBITOJHUTH pacyeT HAPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSHHS
MarepHraia B yCIOBHAX AIEKTPOTYTOBOM MM JIA3€PHON CBAPKU.

bnoxk 3a0anun 1

1. DnekrpomyroBasi cBapka. ['abaputbl cBapuBaembix 1mactuH (IXIIxT): 100MM*35MM*4mm.
Marepuan cBapuBaeMbIX IUIACTUH — Manoyenepooucmas cmais. CKOPOCTh UCTOUHMKA  MM/C,
Mousocts ucrtounuka: Bt Onpenenuts: 1. TemneparypHoe nose; 2. ®a3oBblii cocTas; 3.
OcrarouHble HapsHKEHU U 1eopMalim.

2. DnektpoayroBasi cBapka. ['aGaputsl cBapuBaeMbix miacTUH (IXLIXT): 90MM*x20MM*3MmMm.
Marepuan cBapHBaeMbIX IUIACTHH — Hepawcaseioujas cmanb. CKOPOCTh MCTOUYHHMKA  MM/C,
Momnocte ucrounuka:  Br. Onpenemuts: 1. Temneparyproe none; 2. ®a30Bbli cocTas; 3.
OcraTtouHble HaNIPsDKEHUS U AedopMalyu.

3. DnektpomyroBasi cBapka. ['abaputbl cBapuBaeMbix rmiaactuH (IXIIIXT): 110MM*25MM*4mm.
Marepuan cBapuBaeMbIX IUIACTUH — antoMuHuesvili cniag. CKOpPOCTh MCTOYHMKA  MM/C,
Mousocts ucrtounuka:  Br. Onpenenuts: 1. TemneparypHoe nose; 2. ®a30Bblii cocTas; 3.
OcrarouHble HaNpsHKEHUS U 1epopMalim.

4. Jlazepnas cBapka. ['abaputsl cBapuBaeMbIx riactul (JIXIIIXT): 100mm*35mm>x4mm. Marepuan
CBapUBAaEMBIX IUIACTUH — Manoyenepooucmas cmanb. CKOPOCTb UCTOYHMKA _ Mwm/c, MoIIHOCTh
ucroynuka: __ Br. Onpenenuts: 1. Temneparypnoe none; 2. ®a3zoBelii coctas; 3. OcTarouHble
HanpspKeHHs U eopMariyu.

5. JlazepHas capka. ['abaputsl cBapuBaembix TwiacTuH (IXIIXT): 90mMm*20Mm*3MMm. Matepuan
CBApUBAEMBIX IUIACTUH — Hepocageiowas cmaib. CKOPOCTh UCTOYHHKA  MM/C, MOIIHOCTD
ucrounuka: _ Brt. Onpenenuts: 1. Temmnepatyproe nose; 2. ®a3oBbiii cocras; 3. OcraTouHble
HarpsbkeHus 1 geopMariyu.

6. JlazepHas cBapka. ['abaputsl cBapuBaembix miactiH (IXLIXT): 110Mm*x25mMm*x4mm. Matepuain
CBAPUBAEMBIX IUIACTUH — amomuHueswili cniag. CKOpOCTh MCTOYHMKA Mm/c, MomHocTb
ucrounuka: _ Brt. Onpenenuts: 1. TemmneparypHoe nose; 2. ®a3oBbiii cocras; 3. OcraTouHble
HarnpspKeHHs U ieopMariyu.




bnok 3a0anui 2

1. DnekrpomyroBas cBapka. ['abaputhl cBapuBaembix miacTUH (IXIIIXT): 100Mmx50MM*4mM.
Marepuan cBapuBaeMbIX IUIACTUH — Manoyenepooucmas cmaib. CKOPOCTh UCTOUHMKA  MM/C,
Mousocts ucrtounuka:  Br. Onpenenuts: 1. TemneparypHoe nose; 2. ®a30Bblii cocTas; 3.
OcrarouHble HaPsHKEHU U 1eopMalim.

2. DnektpoayroBasi cBapka. ['aGaputsl cBapuBaeMbix miaacTUH (JIXLXT): 95MM*x25mMmx*3mMm.
Marepuan cBapHBaeMbIX IUIACTHH — Hepawcaseioujas cmanb. CKOPOCTh UCTOUYHHMKA  MM/C,
Momsocts ncrounuka:  Br. Onpenemuts: 1. Temneparyproe none; 2. ®a30Bbli cocTas; 3.
OcraTtouHble HaNIPsDKEHUS U AedopMmalyu.

3. DnektpoayroBasi cBapka. ['abaputbl cBapuBaeMbix rmiaactuH (IXIIXT): 125MM*x35MM*x4mm.
Marepuan cBapuBaeMbIX IUIACTUH — antoMuHuesvili cniaag. CKOpPOCTb MCTOYHMKA  MM/C,
Mousocts ucrtounuka:  Br. Onpenenuts: 1. TemneparypHoe nose; 2. ®a30Bblid cocTas; 3.
OcrarouHble HapsHKEHU U 1eopMalim.

4. Jlazepnas cBapka. ['abaputsl cBapuBaeMbIx ruiactu (JIxIIxT): 100mm*x35mm>4mm. Marepuan
CBAPUBAEMBIX IUIACTHH — Masnoy2nepooucmas cmaib. CKOpOCTb UCTOYHUKA mMM/c, MomHocTh
ucrounuka: _ Brt. Onpenenuts: 1. TemmneparypHoe nose; 2. ®a3oBbiii cocras; 3. OcraTouHble
HanpspKeHHs U JeopMariyu.

5. JlazepHas capka. ['abaputsl cBapuBaembix TwiacTuH (JIXIIXT): 90MM*20Mm*3MMm. Matepuan
CBApUBAEMBIX IUIACTUH — Hepocageiowas cmaib. CKOPOCTh UCTOYHHKA  MM/C, MOIIHOCTD
ucrounuka: _ Brt. Onpenenuts: 1. Temmnepatyproe nose; 2. ®a3oBbiii coctas; 3. OcraTouHble
HarpsbKeHus 1 aeopMariyu.

6. JlazepHas cBapka. ["abaputsl cBapuBaeMbix miacTiH (IXIIXT): 110Mm*x25Mm*x4mm. Matepuain
CBapMBAaEMBbIX IUIACTUH — antiomMunueswvli cniag. CKOpOCTh MCTOYHMKAa  MM/c, MouHocTh
ucroynuka: __ Br. Onpenenuts: 1. Temneparypnoe none; 2. ®a3zoBbiii coctaB; 3. OcTarouHble
HarnpspKeHHs U JeopMariyu.



bnok 3a0anun 3

1. DnekrpoxyroBasi cBapka. ['abaputbl cBapuBaeMbix IiacTuH (JIXIIxT): 100MM*x60MM*4mMm.
Marepuan cBaprBaeMbIX IUIACTHH — Manoyanepooucmas cmanb. CKOPOCTh UCTOYHUKA  MM/C,
MouHocts uctounuka:  Bt. Onpenenuts: 1. TemneparypHoe none; 2. ®a3oBblid cocTas; 3.
OcraTto4Hble HaNIPsDKEHUS U AeopMarvu.

2. DnektpoayroBasi cBapka. ['aGaputel cBapuBaembix 1miactuH (JIXIIXT): 95MM*x35MM*3mm.
Marepuan cBapuBaeMbIX IUIACTHH — Heporcagerowjas cmans. CKOPOCTh UCTOYHHMKA  MM/C,
Mousocts ucrtounuka:  Br. Onpenenuts: 1. TemneparypHoe nose; 2. ®a30Bblii cocTas; 3.
OcrarouHble HapsHKEHU U 1eopMalim.

3. DnektpoayroBas cBapka. ['abaputel cBapuBaembix miaacTuH (IXIIIXT): 125Mmx46MM*4mMm.
Marepuan cBapuBaeMbIX IUIACTHH — antoMuHuegwvlii cnias. CKOPOCTh UCTOYHMKA _ MM/C,
Momsocts ncrounuka:  Br. Onpenemuts: 1. Temneparyproe none; 2. ®a30Bbli cocTas; 3.
OcraTtouHble HaNIPsDKEHUS U AedopMmalyu.

4. Jlazepnas cBapka. ["abaputsl cBapuBaembix wiactud (IXIIIXT): 100Mmm*56Mm*x4mm. Marepuan
CBApUBAEMBIX IUIACTUH — Manoy2iepooucmas cmaib. CKOPOCTh UCTOYHUKA  MM/C, MomHoCTb
ucrounuka: _ Br. Onpenenuts: 1. Temneparyproe nosze; 2. ®a3oBbiii cocras; 3. OcraTouHble
HarpsbkeHus 1 AeopMariyu.

5. JlazepHas cBapka. ['abaputhsl cBapuBaembIx IuacTul (IXLIXT): 90mMm*32mm*x3MM. Matepuain
CBAPUBAEMBIX IUIACTHH — Hepowcagerowas cmanb. CKOPOCTh UCTOYHUKA MMm/c, MolHoCTh
ucrounuka: _ Brt. Onpenenuts: 1. TemmneparypHoe nose; 2. ®a3oBbiii cocras; 3. OcraTouHble
HanpspKeHHs U JeopMariyu.

6. JlazepHas cBapka. ["abaputsl cBapuBaembix miacTuH (IXIIXT): 110mMm*x46Mm*x4mm. Matepuain
CBAPUBAEMBIX IUIACTUH — amomuHuegwlii cniag. CKOPOCTb MCTOYHUKA  MM/c, MoIIHOCTB
ucrounuka:  Brt. Onpenenuts: 1. TemneparypHoe noze; 2. ®a3oBbiii cocras; 3. OcraTouHble
HanpspKeHHs U JeopMariyu.



bnoxk 3a0anui 4

1. DnexkrpoayroBasi cBapka. ['abaputel cBapuBaeMbix TpyO (JlmmHax/[namerpxTommuHa CTEHKH):
70MM*x30Mmx4MM. Marepuan CcBapuBacMbIX TPYyO — manoyenepooucmas cmaib. CKOPOCTh
UCTOYHMKA __ Mwm/c, MomHocTs uctounuka:  Br. Onpenenuts: 1. Temnepatyproe none; 2.
®da3oBbIii coctas; 3. OcTaToYHbIC HAMIPSDKEHUS U Aeopmanyu.

2. DnekrtpoayroBasi cBapka. ['abaputel cBapuBaemMbix TpyO (mmHaxIuamerpxTommumHa CTEHKN):
60MM*24Mmx2MM. Marepuain cBapuBaeMbIX TpYO — Hepowcaserowas cmanb. CKOPOCTh UCTOYHUKA
____ Mm/c, MomHocTs uctounuka:  Br. Onpenenuts: 1. Temmneparyproe nosne; 2. ®a3oBblit
cocras; 3. OcTaTo4Hble HANPSDKEHUs U Je(opMarui.

3. DrnekrpoayroBas cBapka. ['abaputsl cBapuBaembix Tpyo ([[nmmHax/Inamerp>TommHa CTEHKH):
80Mmx46MmMx4MM. Matepuan cBapuBaeMbIX TPYO — anromunuessvii cnias. CKOpOCTh UCTOUHUKA
_____wmm/c, MomHocth uictounuka: _ Brt. Onpenenuts: 1. Temneparypnoe none; 2. ®a3oblit
cocrag; 3. OcTaTo4HbIC HAPSDKEHUS U JeopMarim.

4. Jlazepnas cBapka. [abaputbl cBapuBaembix TpyO ([mmHax/InamerpxTonmmHa CTEHKH):
50mm*x36Mmx4MM. Marepuan cBapuBaeMbIX TpyO — manoyenepooucmas cmaib. CKOPOCTh
UCTOYHMKA __ MMm/c, MomHoCTh uctounuka:  Br. Onpenenuts: 1. Temmeparyproe mone; 2.
®da3oBbIi coctas; 3. OcTaTo4YHbIe HAMIPsDKEHUS U AedopMmalivu.

5. Jlazepnast cBapka. l'aGaputel cBapuBaemblx TpyO (mmuax/InamerpxTommHa CTEHKH):
T2mmx24mmx2MM. Martepuan cBapuBaeMbIX TPYO — Heporcaserowas cmaib. CKOPOCTh UCTOUHUKA
_ MMm/c, MomHocTs uctounuka:  Bt. Onpenenuts: 1. Temneparyproe nosne; 2. @a30Bblit
cocTtas; 3. OcTaTouHble HANPSHKEHUS U 1ePOpMaIHH.

6. Jlazepnas cBapka. ['abGaputhl cBapuBaeMbix TpyO (nmuHax/[pnamerpxTommmHa CTEHKH):
64mmx42mMmx4mm. Marepuain cBapUBaeMbIX TpyO — amomunuegwlii cnias. CKOPOCTb UCTOUHMKA
____ wmwm/c, MomHocTth uctounuka:  Brt. Onpenenuts: 1. Temneparypnoe none; 2. ®a3oBblit
cocras; 3. OcTaTouHbIe HANPSDKEHUS U 1eopMarii.



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

IHacnopr pacyeTrHo-rpadguyeckoro 3aganus (padoTbi)

no nuciuruinie «lIporpammubie cpeacTBa NpodeccuOHANbHON IeATeIbHOCTU Y, 7 CEMECTP

1. MeToauKa OlleHKH

B pamkax pacderHo-rpaduueckoro 3amaHus (padOThl) MO AMCHMIUIMHE CTYACHTHI JIOJDKHBI
CpeAcTBaMH IporpaMMHbIX mpoayktoB: 1. APM  WinMachine u ANSYS ocymectBuTh
MOJICTTMPOBAHUE  HANPSHKEHHO-IEOPMUPOBAHHOTO  COCTOSIHUS ~ JJIEMEHTOB  IMPHUBOJIA
TEXHOJOTHYeCcKoro  obopyaoBanus; 2. Sysweld ocymiecTBUTH  KOHEYHO-AJIEMEHTHOE
MOJICIIMPOBAHKIE TEXHOJIOTHYECKOTO IMpolecca (CBapKa MM TepMOoOpaboTKa).

BricraBnenue ouenok 3a PI'3 ocyiecTBisieTcs Ha OCHOBE BBIMIOJIHEHUS M 3aIIUTHI OJHOTO
TUIIOBOTO 3aJIaHus. 3alIuTa PacYeTHO-TPAPUUECKOro 3aJaHUusi B COOTBETCTBHUU C YPOBHEM
3HaHui: "ygoBnerBoputenbHO" — 31...37 Gamnos; "xopomo" — 38...41 GamnoB; "oTiuyHO" —
42...44 6annos.

2. Kpurepum oneHku

Paboma cuumaemcs ne évlnonneHHoll, €CIV CTYJCHT HE OCBOMII TEOPETHUECKHUI MaTepual u
HE CMOT O0OONIMTHh TCOPETHUYSCKUN M MPAKTUUYSCKUN MaTepHall; OIeHKa COCTaBlisieT MeHee 31
0ajIoB.

Paboma cuumaemcs 6vinonHenHoU HA NOPO20BOM YPO6HE, €CIH CTYACHT OCBOWI
TEOPETHYCCKUN MaTepuaj, HO He CMOTI OOOOIIUTh TEOPETHUYCCKUM M MPAKTHUYSCKUI MaTepua,
oleHka cocraiser 31...37 6amios.

Paboma cuumaemcs evinonrnenHol Ha 0a3080M ypoeHe, €Civ CTYIEHT CMOT OOOOUIUTH
MPAKTUYECKHA W TCOPETHUSCKUN MaTephaj, JOIYCTHJI HECKOJIBKO OIMMOOK TIPU ONpeciICHUN
napaMeTpoB MaTeMaTHUYeCKONW MOJENU, MPUBENT HE AOCTATOYHO YETKYIO apryMEHTAlUI0 CBOEH
TOYKH 3pEHUS B OTHOIICHUHW PAI[MOHATHHOCTH TPUHSATHIX PEKHUMHBIX IapaMeTPOB CBapKH,
olreHKa coctanisgeT 38...41 6amioB

Paboma cuumaemcs vinornennol Ha RPOOBUHYMOM YPOGHE, €CIU CTYICHT CMOT 0000IIUTD
MPAKTUYECKUI U TEOPETUUYECKUI MaTepuall, MPUBEN TOCTATOYHO YETKYIO apTryMEHTAIUIO0 CBOEH
TOUYKH 3PEHHUS [0 BCEM pa3zieiaM, OlleHKa cocTaBisieT 42...44 O6anios.

3. Ixana oueHkH

B oOmeit ouenke no nucuuruinHe Oamisl 3a PI'3(P) yuurthiBatoTcs B COOTBETCTBUU C
npaBUiIaMyd  OaJUIbHO-PEUTHUHIOBOM  CHCTEMBbl, IPHUBEIEHHBIMH B pabouell mporpamme
JUCIUIUINHBI.

Ecnu B pe3ynbrate ciauu 3ayeTa cTyeHT He HabupaeT 10 GayjIoB WM ¢ yUETOM Cjauu 3aye-
Ta €ro CyMMAapHbII pEeUTHHT (OLIEHKa Ha 3a4yeTe + OLIEHKA 3a BBIMNOJIHEHUE MIPAKTUYECKUX padoT
+ oneHKa 3a BbinoJHeHue U 3ammTy PI'3) He npesbiaer 49 6amioB, eMy BBICTaBISIETCS OLICH-
ka "HeynoBneTrBopuTesbHO" (FX) ¢ BO3MOXKHOCTBIO iepeciaui.

IIpu nepecnade 3adera CTYyIEHT HMMEET BO3MOXKHOCTH IIOJIyYHTh OLEHKY He Bblille E
("y1oBneTBOPUTEIBHO").

CryneHT nMeeT BO3MOYKHOCTh IOJYYHUTh JOMOIHMUTENBHO 10 20 GayuloB MpU BBITOJHEHUH
paboT, He MpenyCMOTPEHHBIX OCHOBHOW MpOrpamMMoil ocBoeHusi Kypca. JlaHHble BHIBI paboT
corlacyrorcs ¢ mpenojasareneM. OJHUM U3 BapUAHTOB JONOJIHUTEIBHOW pabOThl MOKET OBITh
BBINOJIHEHHE BTOPOH pacy€THO-rpaduueckoil paboThl 0 Ipyroil TeMaTHke.



Hroropas OIICHKA IO JUCHUIIIIMHE BBICTABJIACTCSA COIJIaCHO Ta6JII/II_Ie.

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
OTJIIMYHO XOpouio YAOBJIETBOPUTEIBLHO HEYIOBJIETBOPUTEIILHO
3a4YTCHO HE 3a4YTCHO

4. Ilpumepnsniii nepedyenb Tem PI'3(P)
PexoMenayemasi CTpyKTypa U pUMEp BBIIIOJHEHHOTO pacyeTHO-rpaduuecKoro 3agaHus
1. Ucxoonvle dannvie:
Kunemarnyeckass cxema NpHUBOJA TEXHOJOTMYECKOTO OOOpYAOBaHUS, Harpy3o4yHbIe
XapaKTepucTHKH (puc. 1)

Py iy

Bapuantsr
Bennuuna
1 2 3 - 5 6 7 8 9 10
P,, xBr 1 1.3 2 28 | 35 5 7 10 4.5 6,5

@, 75 ] 8 | 85 9 [95] 10 | 95 9 8.5 7.5

Bapuantst
1 2 31 4|5 6 | 7 8 19 |10
FoxH (25128 (2512 | 6 | 3 |45 6 [25|45

Bennunna

o,mc | 1208 [09/05]1.6[08[07[09| 1 |04
Dim 0302 02]01[05[02[02[03]03|0,1
6)

Puc. 1. — Texunueckue 3agaHus:
a) [IpuBox mIHEKOBOTO TpaHCTIOpTEpa: | — AIEKTPOABHUTATEINb, 2 — pEMEHHAS Nepeiada, 3 — peyKTop
KOHWYECKO-IIMIMHAPHIECKHii, 4 — ynpyrast My(dTa;
0) [IpuBox nenHoro Tpancnoprepa: 1 — 3JeKTpoOABUraTeNb, 2 — MyQTa, 3 — peayKTOp HMIHHIPUIECKUIA
COOCHBIH, 4 — 1lenHas nepeaaya.

3ajaHue:
1. Kunemaruueckuii pacuer cpeactsamu APM WinMachine.

CunoBoii pacuer nmpuBojaa. Bei6op anexkrpoasurarens.

Pacuer nByx nepenad npuBoja C MOJIy4EHUEM OCHOBHBIX pPa3MEpPOB U ACHCTBYIOLIUX CHIL

Pacuer BajioB penyKTOpa Ha KpydeHHUE C IOCIEAYIOIUM MX IPOECKTUPOBAHUEM: JUAMETPOB
Y4acTKOB BaJIOB IOJI YIJOTHEHHUS (C BHIOOPOM CTaHIAPTHBIX YIJIOTHEHUM); AUAMETPOB O]
HNOJIIWIHUKA (C BHIOOPOM CTAaHIAPTHBIX MOJIIMIHUKOB); JHAMETPOB YHOPHBIX OYPTHKOB
(BO3MOXHO COBMEIIEHHE C JIPYTMMH JHaMEeTpaMM); MOCAJ0YHBIX TUAMETPOB MOJ 3yOuaThie
KoJieca. YTOYHEHHBIH pacueT BajOB Ha IMPOYHOCTb MPHU COBMECTHOM JEMCTBUM M3TMOa U
Kpy4YeHUs, C ONpEJIeJICHUEM pEeaKIUil B OMOpax BaJOB M MOCTPOCHHUEM JMIOP HU3THOAIOMIMX U
KPYTSIIMX MOMEHTOB.

[IpoBepka Hambosee HarpyK€HHbIX MOAIIMITHUKOB BajlOB Ha JOJTroBe4HOCTh. [lo
pe3ysbTaTtaM — peKOMEHIalMs /Ui BeIOopa 0oJiee JeTKOM WilM TSHKEION CepHH.



[TpoBepka MIMOHOYHBIX W/WIIH IUIAILIEBBIX COCTMHEHUN BAIIOB HA MPOYHOCTD.

2. BBINOTHUTH B KOHEYHO-3JIEMEHTHOM KoMmIuiekce Sysweld MopenupoBaHue HampsyKeHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUSA MaTepHalia B YCIOBHUSX COOTBETCTBYIOILEIO TEXHOJIOTHYECKOTO
nporecca.

2. OcHosnas yacms pabomai:

[IpoBeneHne  MaTeMaTUYecKOro  MOJCIMPOBAHUS  HANPSHKEHHO-Ne(OPMUPOBAHHOTO
cocrosausi (HAC) KOHCTPYKTUBHBIX 3J€MEHTOB IPUBOJA TEXHOJIOTMYECKOTO O0OPYAOBaHHS C
HCITOJIb30BaHUEM cepTU(UIIMPOBaHHBIX KoMIUIeKcOB APM WinMachine u ANSYS.

[IpencraBienue pe3yabTaToB MaTeMaTWdecKoro mozenupoBanus B cpene Sysweld HJIC
MaTepuaia Mnpu JAeHCTBUU TEXHOJIOTMYECKOM Harpy3KH.

3. Bb1600uL.

4. Cnucok ucnonv3068aHHOU 1umepamypol

Jns1 BBIMOJIHEHMS 3a/laHusl CTYJEHTHI MMEIOT JOCTYH K COBPEMEHHOMY KOMIBIOTEPHOMY
000py/I0BaHUIO, HA KOTOPOM YCTaHOBJIEHBI IMPOrPaMMHBIE KOHEYHO-3JIEMEHTHBIE KOMILIEKCHI
SYSWELD u ANSYS. [lns npoBefeHusl HaTypHBIX SKCIIEPUMEHTOB CTYAEHTaM IpejJiaracTcs
BOCIIOJIb30BaThCSl CBAPOYHBIM TEXHOJIOTUYECKUM O0OPYAOBAHHEM, HAXOISAIIMMCS B HAY4HO-
obOpazoBarensHOM TieHTpe «CBapounbie TexHomorum» — «HITY-Kjellberg Finsterwaldey.
Mertamnorpaduueckue Hcciae0BaHUs MPOBOAATCA Ha COBPEMEHHOM O0OPYIOBaHHUH, KOTOPOE
pacrionaraercs Ha TeppuTopuu Kadeapsl "MaTtepuaioBeieHHe B MAIIMHOCTPOCHUH'': CBETOBBIC
mukpockomnbl Axiovert 40MAT, AXIO Observer Alm; mpocBeYMBAIOLIUI AJIEKTPOHHBIN
mukpockorn Tecnai G2 20TWIN, pacrpoBsii smekrponHblid Mukpockon EVO 50 XVP,
ycTaHOBKa peHTreHocTpykTypHoro aHainu3za ARL X'TRA, OnTuko-3MHCCHOHHBIN CIEKTPOMET]
ARL 3460 Quantris.

O06beM nosicuutenbHOU 3anucku 20-25 cTp. komnbroTepHoro Habopa. ®opmar 6ymaru A4 —
210 x 297 mMm. Ha TUTynbHOM JHCTE JAOJDKHBI OBITh YKa3aHbl AUCHUIUIMHA, HOMEpP U
HanMeHoBaHue TeMbl PI'3, dbamunus, uMs u rpynmna cryneHTa. TUTYyapHBIA JUCT 0hopMIIseTcs
no oOpasiy, npuBeneHHOMY Ha pucyHke 1. OcHoBHble coctaBistoune PI'3: conepxkanue,
BBEJICHUE, OCHOBHAs 4acTb, 3aKJIIOYEHHE, CIIMCOK MUCIIOJIb30BAHHOM JMUTEepaTypbl. bpoitoposka
paboThl JoMKHA OBITh KHUKHOM; moJis: cBepxy — 2,0 cm, cneBa — 1,5 cm, BHU3Y — 2,0 cM, cripaBa
— 3,0 cm. Upudrt nHabopa Tekcra nomkeH ObITh 12-14 myHKTOB. MeEXCTpOUHBIN HHTEpBal
NOJYTOpHBIA. TeKCT JOJKEeH WIUIIOCTPUPOBATBCS CXeMaMH, TIpaduKaMu, pPHCYHKaMH,
TabnuiamMu. PUCyHKU HOMKHBI OBITH ClleJIaHBl B BEKTOpHOM Tpaduueckom pemaktope (Kommac,
AutoCAD, CorelDraw, u T.1.) U MOTYT OBITH pPACIOJIOKEHBI Ha OTIEJIBHOM CTpaHUIE.
[TonpucyHouHass NOANMUCH JOJDKHA pacrosiaraTbCsl MOJ pUCyHKOM. Hymepaius pHCYHKOB
ckBo3Has1. CUCOK MCIONIb30BaHHOM uTepatypsl opopmisiercs mo 'OCT.



1.

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

HacnopT 33)13HI/II7[ JJISI BBINMOJTHEHUSA MMPAKTHYCCKUX paﬁoT
no aucuuiumHe «IIporpamMHubie cpeacTBa mpodecCHOHATBHON AEATEIIEHOCTUHY, 7 CEMECTP

MeToauka OLeHKH

JUis 3amMTHl TPAKTHYECKUX pabdOT CTyIEHTaM IMpeaaraeTcs BBITOIHUTH CIIEIYIOIUN
TUTIOBOM HaOop 3amaHuii. PacmpeneneHue 3agaHuil MPaKTUYECKUX 3aHATHH IO TPOBEPSEMBIM
KOMITETEHIMSAM YKa3aHo B Tabmune «OO0o0meHHass CTpykTypa (OHIA OIICHOYHBIX CPEIICTB
y4eOHOU TUCIUILTUHBD.

BricTaBieHne OLEHOK Ha MPAKTUUYECKOM 3aHSATHH OCYILECTBISETCSI HA OCHOBE BBIIIOJIHEHUS U
3alUThl OJHOTO TUIIOBOTO 3aJaHus (CM. BbIIIE). 3allUTa MPAKTHUYECKONH paboThl B COOTBETCTBUU
C ypoBHeM 3HaHHUU: "ymoBierBopurenbHo" — 1 Oamr; "xopomo" — 3 Oamia; "oriamuyHO" — 4
0aoB.

Kpurepuu ouenku

Paboma cuumaemcss He 6bINOJIHEHHOW, €CIIA CTYISHT HE OCBOWJ TPAKTUYCCKUU W
TEOPETUYECKHI MaTepHalibl; OlleHKa cocTaBisieT () OaylIoB.

Paboma cuumaemcs 6vinonnenHou HaA NOPO20BOM YPO6HE, €CIH CTYACHT OCBOWI
MPAKTUYECKHI MaTepuall, HO He CMOI' 00OOIIUTh TCOPETHUCCKHUIM MaTepHall;, OLIEHKA COCTABJISACT
1 Oamn.

Paboma cuumaemcs evinonrnenHoli Ha 0a3080M ypoeHe, €CIU CTYIEHT CMOT OOOOUIUTH
MPAKTUYCCKUA W TCOPETHUSCKHUIA MaTepuaj, JOIYCTHJI HECKOJIbKO ONMIMOOK MPH ONpPEISICHUN
napaMeTpoB MaTeMaTHUYECKOW MOJIENU, MPHUBENT HE OCTATOYHO YETKYIO apryMEHTAIlUI0 CBOUX
JIeficTBUI U BBIBOJIOB, OILIEHKA COCTABJISIET 3 Oajuia.

Paboma cuumaemcs vinonHenHol Ha RPOOBUHYHOM YPOGHE, €CITU CTYJIEHT CMOT O0OOIIHUTh
MPAKTUYCCKUA U TEOPSTHUYECKUN MaTepuall, MPUBEN TOCTATOYHO YETKYIO apTryMEHTAIIUI0 CBOMX
JEHCTBUI MPU MOCTPOSHUU MAaTEMaTUYECKOM MOJIETH, OIlEHKa COCTaBMsieT 4 6aioB.

HIxaJja oneHKH

B oOmieil oueHke mo AMCHMILIMHE Oajibl 3a MPAKTUYECKUE 3aHATHUA YUUTHIBAIOTCS B
COOTBETCTBUHM C NpaBWIaMU OaNIbHO-PEUTHHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
porpaMmMme JAUCHHUIIIUHBIL.

Ecnu B pe3ynbrare cnaum 3aueTa cTyeHT He HaOupaeT 10 OanioB MM ¢ y4eTOM cJjauu 3aye-
Ta €r0 CyMMAapHBIN PEUTHHI (OLIEHKA HA 3a4eTe + OLeHKA 32 BBINOJHEHHE IPAKTHYECKHX pa-
0oT + oleHKa 3a BbinoiaHeHue u 3amuty PI'3) He mpesbimaer 49 6anioB, eMy BBICTABIIAETCA
orieHka "HeynosieTBopuTesbHO" (FX) ¢ BO3MOXKHOCTBIO epeciaui.

[Ipu mepecnaue 3adera CTYIEHT HMMEET BO3MOXKHOCTH IOJIYYUTh OLEHKY He Bblille E
("ynoBneTBopUTENbHO").

CTyneHT uMeeT BO3MOKHOCTb IMOJYYHUTh JOMOJTHUTENbHO 10 20 OamioB IpH BBIOJIHEHUU
paboT, He MperyCMOTPEHHBIX OCHOBHOW MpOTrpamMMoil ocBoeHusi Kypca. [laHHble BHIBI padoT
corlacyrorTcs ¢ mpenojasateneM. OQHUM U3 BapUAHTOB JONOJIHUTEIBHOW PabOThl MOKET OBITh
BBINOJIHEHHE BTOPOH pacy€THO-rpaduueckoil paboThl 10 Ipyroil TeMaTHke.

HTorosas oleHKa 1o AUCHUILIMHE BBICTABISETCS COIIACHO TalIMLIe.

Tabnuna
08-100  [93-97 0092 [87-89 [83-86 [80-82 [77-79 [13-76 _[10-72 |67-69 |63-66 J60-62 [50-59 |25-49 0-24
At A A- B+ B B-_|C+ C c- b+ D D- E FX F
OTJIMYHO Xopouo YAOBJIICTBOPUTEIBHO HCYIAOBJICTBOPUTCIILHO
3a4TCHO HC 3a4TCHO




4. IlepedyeHb NpPaKTHYECKUX padoT

IIpakTnyeckas padora Ne 1 «Pacyer CTaHIAPTHBIX COeAMHEHMI IJIEMEHTOB MAIIMH» (2
yaca).

3aoanue:

CTyneHTbl BBINOJHAIOT TPYNIOBBIE 33JaHHUS IO IMOCTPOEHUIO IPOEKTOB B IPOTPaMMHBIX
komriekcax APM WinMachine n Ansys st pacueTa: COSAWHEHHs C HATATOM; KOHUYECKOTO
COCIMHEHUS; COCIUHEHUS NPU3MATHYECKON ILIIOHKOW; COEOMHEHMs CErMEHTHOM UINOHKOMH;
OpsAMOOOYHOTO  NUIMLEBOTO  COCIMHEHMS;, SBOJIbBEHTHOIO  HUIMIIEBOIO  COCJMHEHUS;
TPEYroJpbHOIO IUIMIEBOTO COEAUHEHUS; MPU3MATHUYECKOrOo MNPO(UIBHOIO COEIUHEHMS;
pPE3b0OBBIX COEAMHEHNI; CBAPHBIX COEAMHEHUH.

IlpakTuyeckas pagora Ne 2 «Pacuer nepe1aTo4HbIX MEXaHU3MOBY (2 yaca).

3aoanue:

CTyneHThl BBINMOJHSAIOT TPYIINOBBIE 3a/laHUsl O TMOCTPOCHHUIO MPOEKTOB B IMPOTPaMMHOM
koMmiuiekce APM WinMachine nns: 1) mpoeKTUPOBOYHOIO pacyera 3yO0uaTol IMIMHAPUUYECKON
npsaMo3y0oi (kKoco3y0oif) mepeayd BHEIIHETO 3alelyIeHHs; 2) MPOEKTHPOBOYHOTIO pacyera
3yOuaToii KOHHUYECKOW OpPTOTOHAIBHOHN Mepeiayud ¢ NpsIMbIMU (KPYTOBBIMH) 3yObsiMu; 3)
MPOCKTUPOBOYHOTO  pacuera 4YepBIYHOW rmepenaur; 4) MPOSKTUPOBOYHOTO  pacuera
KIIMHOPEMEHHOU niepenaun; 4) MpOeKTUPOBOUYHOTO pacueTa IEMHON MepeladH.

IIpakTnueckasi padora Ne 3. 4 «Pacuer THIOBBIX 2JIEMEHTOB MalINHy (4 yaca).

3aoanue:

CTyneHThl BBIMOJIHAIOT TPYNNOBBIE 3aJaHHsl MO MOCTPOCHHIO IPOEKTOB B IMPOTrPAMMHOM
koMmiuiekce APM WinMachine nns pacuera: 1) Baja Ha YCTaJOCTHYIO MPOYHOCTH; 2) pacuera
pagvaIbHOTO TOIIMITHUKA CKOJIBKCHHS, padOTAIOIIEro B PEXUME >KHIKOCTHOTO TPEHUS; 3)
NOJUINITHUKOB KayeHUsl; 4) ynpyrux 3J€MEHTOB MAIUUH: POEKTUPOBOYHBIA pacdeT MpPY>KUHBI
CKaTHUg KPYIJIOTO IMONEPEYHOro CEUEHUs; MPOBEPOYHBIN pacueT MPYKUHBI CKATUS KPYTJIOro
IIONIEPEYHOI0 CEYEHUST; IPOEKTUPOBOYHBIN pacyeT MPYKUHBI CKATHUsI KBAIPATHOTO IIOIIEPEYHOTO
CCUCHUS; MPOCKTUPOBOUHBIM pacdeT MPYKUHBbI PACTSDKEHUS KPYIJIOro MOMNEPEYHOTO CEYCHHUS;
IIPOEKTUPOBOYHBIN pacyeT NPYKUHBI KPYUEHUS KPYTIIOTO NONEPEYHOTO CEUECHMUS.

IIpakTuyeckas padora Ne 5, 6, 7 «CTaTuCTHUYECKUI AHAJIN3 HANIPSI’KEHHOT0 COCTOsIHUM (6
4yacoB).

3aoanue:

CTyleHThl BBIOJHAIOT TPYIIOBBIE 3aJaHUS TI0 IOCTPOCHHIO IPOCKTOB B IMPOTPAMMHOM
KOMIUIEKCE Ansys AJis BBIMOJTHEHHsS] CTATUCTHMYECKOTO aHalu3a HaMpsHKEHHOTO COCTOSHUS
Marepuana: 1)pa3zpaboTka MareMaTH4ecKol MoJenu (MPEMpoILeCCHHT), mocTpoenune 3D monenu
o0vekTa M ummnoptupoBanue B cpeny ANSYS; 2) pabora B 0aze JaHHBIX MaTepHaloOB -
ylpaBjeHUEe MaTepualaMH U UX CBOIHCTBamMH; 3) reHepanus KOHEUHO-3JIEMEHTHOW ceTkH; 4)
HavanbHBIC U TPaHUYHBIE ycToBHs; 5) HacTpoiika pemarens u o0paboTka pe3ylbTaToOB peUIeHHs
(OCTHPOLIECCHHT).

IIpakTuyeckas padora Ne 8, 9 «Co3nanue ¥ pacyer CTaHAAPTHOIO CBAPHOI'O COCANHEHMS C
ucnoJsb3osanuem moayias Welding Wizard» (4 yaca).

3aoanue:

MonenupoBaHie TeMIepaTypHbIX MOJIeH, CTPYKTYpHO-(ha30BBIX MPEBPALICHUNA U HAIPSKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUS B CTANISAX MPH HarpeBe ¢ UCMOJIb30BaHHEM KOHIIEHTPUPOBAHHBIX
UCTOYHUKOB 3Heprun. Crparerus co3nanus 3D monenu o0beKTOB pacueTa cpenctBamu Sysweld.
Memmposanue 3D Moznenu U CO3IaHME PETYIIPHONM KOHEYHO-3JIEMEHTHOU ceTku. IloaroroBka
komrnoHeHToB KOM. HcnonszoBanue macrepa capku (Welding Wizard). Buasl uctrounukos




SHEpruu U (PyHKIMOHAIBHBIE 3aBHCUMOCTH, OIMCBHIBAIOIINE WHTEHCHUBHOCTH DPACIpEACTICHUS
teria. Mcnonp3oBanne moxynss Heat Input Fitting mactepa cBapkm Welding Advisor: 1.
[IpenBapuTenbHOE ONMKUCAHUE PACCYMTHIBAEMOTO CBAPHOTO COCAMHEHUs; 2. 3arpy3Ka ¢aiina 6a3bl
MaTepHalioB B CUCTeMy; 3. BbIOOp W omnmcaHue TeOMETPUYECKHUX I1apaMeTpOB HCTOYHHUKA
HarpeBa. TapupoBka ucrounuka sHepruu. 4. Co3nanue GyHKIUU HCTOUHNKA Harpesa. Co3panue
W pacyeT CTaHJIapTHOTO CBAPHOTO COCIMHEHHS C UCIoyib3oBaHueM moayis Welding wizard: 1.
AxrtuBaius monyist macrtepa cBapku Welding wizard; 2. 3arpy3ka KOHEYHO-3JIEMEHTHOM
MoJIeNi, (YHKIIMU MCTOYHUKA M MaTepuana KOMIOHEHTOB; 3. 3arpy3ka ycJIOBHU TEIIOOOMEHa
MEXIy KOHTakTHbIMH ToBepxHOCTsiMu Mmoxaenu (Heat Exchange/ Imposed Temperature); 4.
O6o3nauenue Buaa 3akperuieHuss moaenu (Clamping Conditions); 5. Yka3aHue pandoHaIbHBIX
ycIoBUH npoTekanus pacuera (Solver parameters).



