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1. Ilesin ocBOEHHUSA TUCIUTLIHHBI

LensaMu ocBOEHUS AUCLUIUIMHBI ABISETCA (POPMUPOBaHUE Y 00YUYAIOIIUXCS ONPEIEIIEHHOTO
OOIl (m. 5. O6me# xapaktepuctukun OOII) coctaBa KOMIETEHIIMI [JIsi TIOJATOTOBKH K
npoeCCHOHATLHON IESTEIIHOCTH.

CocrapJsioniye pe3yJIbTaTOB 0CBOEHHS (IeCKPHITOPBI
Kon HanmeHnoBanme KOMITeTeHIii)
KOMIeTeHINH KOMIIeTeHINI
Kon HaumenoBaHue
Criocoben Bitajgeetr HaBBIKOM perieHHst TPoOIeM MPOSKTHPOBAHS
(hopMynHpOBaTh LETH U OIIK(Y)-1.B2 | 1 U3roToBICHHS MAIIUHOCTPOUTEIBHBIX
3aJauy Uccie0BaHus, n3aeaun
OTK(Y)-1 BBISIBJISATH OTK(Y)-1.Y2 YMmeer peniats MpooIeMbl IPOSKTUPOBAHUS n
TIPUOPHUTETHI PEIICHHS M3TOTOBJICHHS] MAIIMHOCTPOUTENBHBIX U3ACIUI
3aj1a4, BBIOUPATh U 3HaeT 100G
C037aBaTh KpUTCPUH OTTK(Y)-1.32 pOG/IEMBI POCKTHPOBAHHS 1 H3TOTOBICHH
OLICHKH MAaIIUHOCTPOUTENILHBIX M3JIEINH
Brnaneet HaBbIKaMu TOCTPOEHUS MOJIEJICH U pellIeHUs
OTIK(Y)-2.B1 KOHKPETHBIX 33724 B 00JIaCTH MaIIHHOCTPOHUTEIBHBIX
MIPOM3BOJICTB, UX KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
CriocobeH IpUMEHSTh obecrieueHus
COBpPEMEHHBIE METO/IbI Bnaneer naBeikamu ncnonb3osanus CAIIP,
HCCIIeIOBaHUS, OIIK(Y)-2.B4 | HHCTpYMEHTAIBHBIX CHCTEM, SI3BIKOB
OIIK(Y)-2 OIICHUBATh U NpOrpaMMHUPOBAHUs], IPU PELISHIH HHXEHEPHBIX 3a/1a4
IIPEACTaBIATh VYmeer npumensts CAIIP, nHCTpyMeHTanbHbBIE
pe3ynbTaThl OIIK(Y)-2.Y4 | cucteMsl, S3bIKM IPOTPAMMHUPOBAHHUS TIPH PELICHUN
BBITIOJTHEHHOH PaboThI MH)KCHEPHBIX Y HAYYHBIX 33724
3HaeT CUCTEMbl aBTOMATH3UPOBAHHOTO
OIIK(Y)-2.34 | npoexrupoBanusi CAIIP, vHCTpyMEHTaIbHBIE CUCTEMBI
u s13bIkH porpamMMupoBanus CAITP
Cnocoben
MIO/IrOTaBIIUBATh
TEXHUYECKHE 3aJaHUs Ha
paspaGOTKy MPOEKTHBIX Brnaneer onbIToM pacueTa TEXHHYECKUX M pabodnx
pelenuii, MK(Y)-11. B2 | IpoEKTOB C UCIOIB30BAHUEM CPEJICTB aBTOMATH3AIMH
pa3paGaTEBaTh MIPOEKTHPOBAHMUS
JCKU3HBIE, TEXHIICCKHE
1 pabodne IPOEKTHI
TEXHUYECKHUX Pa3paboToK
C UCTIOJIb30BaHUEM
CpEJCTB aBTOMAaTHU3aINH
IPOCKTUPOBAHUA U Ymeer pa3pabaTeiBaTh TEXHHYIECKHE U paboune
HK(Y)-11 HepeaioBOro OIbITa M[K(VY)-11. Y2 | npoeKTsl ¢ UCTIONBb30BaHIEM CPECTB aBTOMATH3AIHN
paspaboTku IIPOEKTUPOBAHMS
KOHKYPEHTOCIIOCOOHBIX
W3JeNNi, y9aCTBOBAThH B
paccMOTpeHHH
Ppa3IM4YHON TEXHUYECKOU
JTIOKYMEHTAIUH,
IIOAr0OTaBJIMBATH
3HaeT crmocoObl pacueTa TEXHUIECKUX U pabodnx
HEoOX0AUMbIE 0030PHI,
OT3BIBLL, 3AKTIOYCHN B MK(Y)-11. 32 | mpoeKTOB ¢ UCTIOIL30BAHUEM CPEJICTB aBTOMATHU3AINH
MIPOEKTHPOBAHMUS
obnactu
poheCCHOHATBHOMN
JIeSITEIIbHOCTH

2. MecTo aucuunjuHsl B cTpykrype OOIT

JlucuuIuinHa OTHOCUTCSL K BapuaTuBHOW yactu broka 1 ydyeOGHOro rurana oOpa3oBaTesbHOM

MIPOrPaMMBlI.

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

[Tocne ycrenHOro OCBOCHUSI JUCIUILIUHBL Oy1yT chOpMHUPOBaAHBI PE3YyIbTaThl O0yUEHUS:




ILmanupyemMble pe3yJabTaThl 00yYeHHs 10 TUCIIUILINHE
Py pesy pi Komnerennus
Kon HanmenoBanne

PJI-1 3naer Bo3MoxHOCTH CAE-cHcTeM NpY BBINOJIHCHUH WHXXCHEPHBIX PACUYCTOB OOBEKTOB
MalTHHOCTPOSHUS OTIK(Y)-2
YMeeT co3maBaTh MOJAETH JUIS BBHIMIOJTHEHUS PacdeToOB HANPsHKEHHO-ISPOPMUPOBAHHOTO

PJ1-2
coctosiHust 00bekToB MammHocTpoeHns B CAE-cucteme ANSYS
Vmeer aHATM3UPOBATH MTOJTY9CHHBIC mpu MOJICTTUPOBaHNHT HaPSHKEHHO-

PJI-3 nehOpMHUPOBAHHOTO COCTOSIHUS JTaHHBIC, MPOBOJUTH BEPH(PHUKAIIUIO OTHUX JIaHHBIX U TIK(Y)-11
OCYIIECTBIIATH COOTBETCTBYIOIIHE KOPPEKTHPOBKH mapameTpoB 00BEKTOB
MaITHHOCTPOEHUS JIJISl IOBBITIICHHSI UX DKCIUTYaTAIIMOHHBIX XapaKTEPUCTUK

OneHouHble MEPONPUATHS TEKYIIET0 KOHTPOJIS U IMPOMEKYTOUHOM aTTecTalluM MPEACTaBICHBI B
KAJICHAAPHOM PEUTUHI-TUIaHE NUCLUATIINHBL.

4. CTpyKTYpa U cofep:KaHue TUCHHILTHHBI
OcHoBHbIC BUbI Y4eOHOMH 1eATEeJbHOCTH

dopmupyemMblit Oo0bem
e3yJabTar Buabl yueOHoit BpeMEeHH
Pa3nesibl AMCHMILUINHBI pesy ABLY P ’
o0y4eHHUs 1O AeATeJIbHOCTH 4.
JAUCIUTLIHHE
Jleknun 4
Paznean 1. PII-1 [IpakTrueckue 3aHgaTH 0
MeToa KOHEYHBIX 3J1eMEHTOB JlaGopaTopHble 3aHITHS 0
CamocrosTenbHas paboTta 16
P 9 Jlekunn 4
AIET 2. PJI-2 IIpakTHueckue 3aHATHS 32
OcHoBbl padoTsl B ANSYS
P/1-3 JlaGopaTopHbIe 3aHATHS 24
Workbench
CamocrosiTenpHas padbora 136

ConeprkaHue pa3iesoB AUCITUTITNHBI:

Pa3zgen 1. MeToa KOHEYHEIX DJIEMEHTOB

OcHOBHbIE TOHATHUSL METO/1a KOHEUHbIX 351eMeHTOB (MKD): ypaBHeHUE KECTKOCTH KOHEYHOTO
3JeMeHTa, pemenre ypaBHeHnii MKD u ananmu3 pesynbratoB pemenus. [Ipumenenne MKD s
pellleHrsT WHXKEHEPHBIX 3aJad: pacdeT (epMbl, pacueT IUIOCKOTO HAMPSKEHHOTO COCTOSTHHS
IJTACTHUHBI U T. 1.

Pasnen 2. OcHoBbl padorsl B ANSYS Workbench

Peanuzanmss MKD B mporpammuom makete ANSYS: mpenponieccunr, 3ajjanie TpaHUYHBIX
ycioBui, noctipoueccudr. Co3faHue TeOMETPUYEeCKO MOJENH JJisi pacyeToB B MPOTrPaMMHOM
nakere ANSYS u 3amanue CBOWCTB MaTepualioB TeNl JaHHOW MoJenu. ['eHepanus KOHEYHO-
AJIEMEHTHOM ceTku. HanoxeHue Harpy3ok M rpaHuyHbIX yciaoBuil. Co3qaHME KOHTAKTHBIX Map.
Hacrpoiika pemarens u 00paboTKa MOJYYCHHBIX PE3yJIbTaTOB.

TeMbl NpakTHYeCKUX 3aHATHIA:

1. Co3nanue reoMeTpu4eCKOl MOAEIH.

2. Topsimok pa3zbueHus u 00IIMe HACTPOUKHU TeHEPAaTOpa KOHEUHO-IJIEMEHTHOM CETKH.

3. Kontponb (opmbl 3JI€MEHTOB, IUIOTHOCTh KOHEYHO-IJIIEMEHTHOW CETKHM B KOHTaKTHOU
oOimactu 1 koMaHaa «Refinementy.

4. T'enepanusi peryjasipHOM KOHEYHO-3JIEMEHTHOM CETKH MO Pa3METKE M Ha COYETAIOLIUXCS
ITOBEPXHOCTSIX.

5. IIpoBepka KOHEYHO-2JIEMEHTHOW CETKH: OIIMUOKHU MPHU TeHEepalliu U padoTa ¢ BUPTYyaIbHON
TOIOJIOTHEN.

6. Buer Harpy30K ¥ 0COOCHHOCTH UX 3aJaHMSI.

7. I'paHUYHbBIC YCIOBUA.




8. CozgaHMe KOHTAaKTHBIX Nap: KJIacCU(pHUKAIMig KOHTAKTOB, KOHTAaKTHBIE U IICJICBBIC
AJIEMEHTHI.

9. Mozenu KOHTaKTa 1 AOTOJIHUTENbHbIE TapaMeTpbl KOHTAKTHOM Maphbl.

10. KoneuHo-371eMeHTHOE pa30reHNEe KOHTAKTHBIX Tap.

11. VYnpaieHue pemartesneM: KOHTPOJIb INAroB pEIIeHUS W YIpPaBICHHE HETUHEHHBIM
pEIICHUEM.

12. 3amyck pemaresns 1 MOHUTOPUHT YUCIIEHHOTO PELICHMSL.

13. O6paboTka pe3ynbTaTOB: EPEMEINICHHS, 1eopMaiy U HATTPSKEHUS.

14. TI'paduueckne HMHCTPYMEHTBI OTOOpaXEHHS pe3yJbTaTOB U  «HECTaHIAPTHBIC
PE3yNbTaThI».

15. Anumanus u TabIUYHOE MPeICTaBIeHUE Pe3yIbTaTOB.

16. DxcnopT pe3yabTaToOB M T€HEpAIUs OTUYETA.

Ha3Banus 1adbopaTopHbIX padoT:

. PacueT Ha MpOYHOCTH KOHCOJILHOW OAJIKU MPHU U3THOE.
. PacueTr Ha IpOYHOCTH MJIACTUHBI C OTBEPCTUEM IIPU PACTSHKEHUU.
. Pacuer Ha IPOYHOCTH CTEP>KHSA MPU KPYUECHUH.

. Pacuer Ha mpouHoCTh OaKa.

. Pacuer Ha IPOYHOCTH CEPBIU.

. PacdyeT Ha mpOYHOCTH KPOHIITEHHA.

. Pacder Ha mpo4HOCTH 3y0UaToro komieca.

. PacueTr Ha mpOYHOCTH ClIECAPHOTO UHCTPYMEHTA.

. [Imactuueckast ocajka HWIMHAPUYECKON 3aTOTOBKH.
10. Ilnactuueckuii u3rud iucra.

11. KonTakTHas 3agaya: noixycdepa U miocKoCTh.

12. KonTakTHas 3aa4a: JOPHOBaHHUE.
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5. Opranu3amnusi CaMoCTOSAITeJIbHOM PadoThl CTY/IEHTOB
CamocrodarenbHas paboTa CTYACHTOB MPHU U3YYCHUH AUCLUILUIMHBI (MOYJIsl) IPEyCMOTpEHA
B CJIEIyIOIIMX BUJaX U hopMax:
— PabGoTta ¢ JEKIMOHHBIM MAaTepHAIOM, IOMCK M 0030p JHUTEpPaTypbl M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 MHIUBHIYyaJIbHO 33JaHHON Ipobieme Kypca,
— Palora Hag MEeXANCUUILTUHAPHBIM MPOEKTOM;
— HccnenoBarenbckas paboTa M ydyacTHE€ B HAYYHBIX CTYACHYECKHX KOH(EpEHIUsX,
CCMHUHAapax U OJIMMIINaax.

6. YueOHO-MeTOANUYECKOE U HH(POPMANIMOHHOE o0ecneYyeHne TUCIHIIHHbI
6.1. YueOHO-MeTOAMYECKOE 00ecIeyeHue

OcHoBHas nuTepaTypa:
1. OcnoBsl paborsl B ANSYS 17 / H. H. ®enoposa, C. A. Bamsrep, M. H. [lanwnos, 0. B. 3axaposa. —
Mockaa : JIMK Ilpecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. — Tekcr : anekTpoHHsIii // JlaHb :
aneKTpoHHo-OnbmoTeunas cucreMa. — URL:  https://e.lanbook.com/book/90112 (mara oOpartieHus:
28.04.2019). — Pexxum focTyTa: ISl aBTOPH3. TIOJTb30BATEIICH.
2. Makapos, E. I'. MeTon KOHEUHBIX 2JIEMEHTOB B MPOYHOCTHBIX pacuérax : ydeOHoe mocodwe / E. T
MakapoB. — Cankr-IlerepOypr : BI'TY "Boenmex" um. JI.®d. Ycrunosa, 2017. — 136 c. — ISBN 978-5-
906920-49-2. — Tekcr: omektpoHHbli// JlaHb : snekTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/121830 (mara oOpamenus: 28.04.2019). — Pexum noctymna: Juisi aBTOPH3.
TOJIb30BATEIIE.
3. Mutienkos, I'. B. MeTon KOHEUHBIX 3JIEMEHTOB B KypCe COMPOTHBIICHHS MATEPHUATIOB : ydeOHOe mocodue /
I'. B. Mumenkos, FO. H. Camorun, B. II. YupkoB ; non pemakumeir B. II. Uupkoa. — Mocksa :
OU3MATIIUT, 2015. — 472 c. — ISBN 978-5-9221-1615-2. — Tekcr: anekrpoHHsbIi / JlaHb :
aneKTpoHHO-OnbmoTeunas cucrema. — URL:  https://e.lanbook.com/book/71992 (mara oOpartieHus:



28.04.2019). — Pexxum focTyta: Uisl aBTOPH3. TIOJTb30BATEIICH.

JlononHuTebHas JIUTeparypa:

1. BanmmkoBa, M. A. Kommieke ANSY'S: HelMMHEHHBI MPOYHOCTHOM aHAIM3 KOHCTPYKIMH : ydeOHOe
niocodue / . A. bannmkosa, I'. U. PactopryeB. — HoBocubupck : HI'TY, 2015. — 94 c¢. — ISBN 978-5-
7782-2816-0.— Tekcr: omextponHbli// JlaHb : snekTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/118188 (mara ooOpamenus: 28.04.2019). — Pexum noctymna: Juisi aBTOPHU3.
TOJIb30BATEIIEN.

2. Ky3sbmun, A. M. Pacuér Hanpsok€HHO-IepOPMHUPOBAHHOTO COCTOSIHHMSL OOOJIOYKM KaMepbl CTOpPaHUs
paketHoro nBuraress B cpene ANSYS : yueOnoe mocodue / A. M. Ky3pmun, A. . Mycreiikuc. — CaHKT-
[erepOypr : BI'TY "Boenamex" nm. J1.®. Ycrunosa, 2017. — 25 ¢. — ISBN 978-5-906920-66-9. — Tekcr :
AIEeKTPOHHbIH / Jlaub : snexTponHo-OnbmMoTeunast cucrema. — URL: https://e.lanbook.com/book/121847
(mara obparmenust: 28.04.2019). — Pesxum tocTyma: ist aBTOpU3. OJIB30BATENCH.

6.2. UndopMannoHHOEe M MPOrpaMMHOe o0ecnedeHHe

Internet-pecypcsr (B 1.4. B cpene LMS MOODLE u ap. o6pa3zoBarenbHble U OMOIMOTEUYHBIC
pecypcehl):
1. DnextponHo-6MbMMoTEUHAs cuctema «Jlauby - https://e.lanbook.com/
2. DnexTpoHHO-OMOIHMoTeuHas crctema «ZNANIUM.COM» - https://new.znanium.com/
3. DnekTpoHHO-0MOMMOTEeYHAs cucTema «FOpaiim» - https://urait.ru/
4. DneKTpoHHO-0MOIMoTeYHas cuctemMa «KOHCYIbTaHT CTyIeHTay
http://www.studentlibrary.ru/
NudopmaninoHHO-CIIPaBOYHBIE CUCTEMBI:
1. Undopmanmonno-cnpaBoynas cuctema KOJIEKC — https://kodeks.ru/
2. CmpaBouno-npaBoBas cucrema Koncyasrantllmroc — http://www.consultant.ru/

[Tpodeccuonanpubie ba3bl naHHBIX:
1. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU - https://elibrary.ru

JlueHsnoHHoe mporpaMMHoe obecrieueHue (B cOoTBeTcTBUU C IlepedyHeM JIMIEH3MOHHOTO
nporpamMmHuoro ooecnedenus TIIY):

1. AkelPad; Dassault Systemes SOLIDWORKS 2020 Education;

2. Google Chrome;

3. Mozilla Firefox ESR.

4. Microsoft Office 2007 Standard Russian Academic; Microsoft Office 2013 Standard
Russian Academic;
Document Foundation LibreOffice;
Zoom Zoom.

o o

7. OcoOble TPeOOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00eCTIeYeHU IO I1 CIUTITHHbI

B yuyeOHOM mpouecce HCHOIB3YETCS Cleayoliee J1adopaTropHoe OO0OpYyJOBaHUE IS
NPaKTUYECKHUX U J1a00PaTOPHBIX 3aHSATHH:
Ne HauMeHnoBaHMe cielHAJIbHBIX MOMeIIeHUIt HaumenoBaHmue oﬁopyz[ona}mﬂ

1. AyauTtopus JyIsl TPOBEICHUS YICOHBIX
3aHATHUI BCEX TUIIOB, KYpCOBOTO
IPOCKTHUPOBAHUSI, KOHCYJIbTAIIHH,
TEKYIET0 KOHTPOJIS U POMEXKYTOUHOM
aTTecTanuu (KOMITBIOTEPHBIN KJ1acc)
634028, Tomckas 00:1., r. ToMcK,

yi. Tumakona, 12, ayn. 203

2. Aymutopust ans  npoBeneHus yueOHbIX | KommiekT yue6HO# Mebenu Ha 60
3aHATHA  BCEX  TUNOB,  KYPCOBOTO | MOCAJOYHBIX MECT;

KomrnekT yueOHoi#t mebenn Ha 12
MOCaZ0YHBIX MECT;

Mkad ast ogesxast - 1 mr.;
Kommnerotep - 20 mr.



https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
https://kodeks.ru/
http://www.consultant.ru/
https://elibrary.ru/

IIPOEKTHUPOBAHUS, KoHcynbTauuii, | Kommnerotep - 2 mr.;
TEKyIIero KOHTPOJs H mpoMmexyTtodyHoi | IIpoekrop - 1 mrt.;
arTecTaluu Tenesusop - 2 mr.
634028, Tomckas o061, r. Tomck, yiI
Tumakosa, 12, ayn. 304

PaGouast mporpamMma cocrasiieHa Ha ocHoBe OO1eit XapakTepHUCTUKY 00pa3oBaTEIbHOM IPOrpaMMBbl
o Hanpasiesuto 15.04.01 MammnocTpoeHue, Npoguilb «ABTOMATH3ALIS TEXHOJIOTHYECKHX IIPOLIECCOB U
IPOM3BOICTB B MaIlHOCTpoeHu (mpriema 2020 r., ouHast Gopma 00yueHus).

PazpaboTunk:

JomKHOCTD ITogmuce OHUO

JoueHT %/ Bosnak A.O.
o

[Tporpamma omoOpeHa Ha 3acefaHud BbImyckamomero OTHeNeHus MaTepHATIOBEIEHUs
WkeHepHOH IKOJIBI HOBBIX MPOU3BOJCTBEHHBIX TeXHONOTUH (poTokos Ne35 ot 29.06.2020).

3aBenyromuit kadenpoii - pykooaurens OTaeneHus, /
I.T.H, mpodeccop M / Knumenos B.A. /
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