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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Hemn: ¢opmupoBanue y oOydaromuxcst 3HaHWA B OOJACTH CHCTEM aBTOMATHU3HPOBAHHOTO
MPOEKTUPOBAHUSI TEXHUYECKHX IIPOLIECCOB M CHUCTEM C HCIOIb30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHH, a Takke (OpMUPOBaHUE Y O0YUAIOMINXCS 3HAHUN B COCTABICHUHM MaTeMaTHYECKUX
Mojiele TUHAMUYECKHX CUCTEM U METOJIOB MX 00pabOTKU ¢ MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHM.

3agauu:

pa3BuUTHE B Ipolecce 00y4eHHs] TBOPUECKOTO MBIIIICHHS, HEOOXOIUMOTO ISl PEIICHHUS
HAy4YHBbIX, MPUKIIAAHBIX )41 HHKCHCPHO-TCXHUYCCKUX 3aaa4dy C MNPUMCHCHUCM
BBIUMCIUTENbHON TEXHUKU U CIIEHUATM3UPOBAHHBIX MPOTPAMMHBIX MPOAYKTOB, a TAK¥kKe
HAaBBIKOB U YMEHUs B IPUMEHEHUH 3HAHUHN JUIsI KOHKPETHBIX YCIIOBUN;

U3y4eHUe COBpPEMEHHBIX KOMIBIOTEPHBIX CUCTEM ABTOMATU3UPOBAHHOTO
npoektupoBanus (CAIIP) m monmenupoBaHmsi, METOJOB WX HCIIOJIB30BAHUS, U3yUEHUE
COBpPCMCHHBIX IMPOrpaMMHBIX CPCACTB, MJIA MPOCKTUPOBAHHA TCXHUYCCKUX OG’LCKTOB u
MOJIETUPOBaHUS UX QYHKINOHUPOBAHUS;

M3yueHHE 3aKOHOB M YpPaBHEHHH, ONMHUCHIBAIONIMX pa3IMyHble (pU3MUYECKHE MPOIECCHI,
COCTaBJICHME MaTEMaTUYeCKHX MOJeNeil M aHaliu3 pe3ylbTaToB pa3pabOTaHHBIX
MOJIEJIEH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas nqucuurmaa b1.B.11 CucteMbl KOMIBIOTEPHOTO TPOSKTHPOBAHUS OTHOCUTCS K YacTH
broka 1 oGpa3oBarenbHO# IporpaMmbl, GOPMUPYEMOI ydacTHUKaMU 00pa30BaTeIbHBIX
OTHOUIEHHUH.

Jlig n3ydyenust TaHHOM y4eOHOM TUCIUIUIMHBI HEOOXOIMMBbI 3HAHUSI, YMEHHSI U HAaBbIKH,
(bopmMHpyeMBbIe TPEALIECTBYIONMMU AUCHUIUINHAMH:

- b1.0.26 «MlapopMaTuka U IpOrpaMMHPOBAHHEY,

- b1.0.15 «luddepennmanbable ypaBHEHUSY,

- b1.B.JIB.02.01 «TexHosoruu nporpaMMupOBaHUs»,

- b1.B./1B.02.02 «I3bIKu ¥ cHCTEMBI IPOrPAMMHPOBAHUS».

[Tepeuens mocneAyOMUX YI€OHBIX JUCIUTLIINH, JUTSI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, POpMUpyEeMbIe TaHHON y4eOHOM TUCIUTLTHHOM:

- b2.B.04(I1) «Texnonorudeckas (IpOEKTHO-TEXHOJIOTUYECKAs ) MPAKTUKAY,

- 52.0.01(I1x) «IIpenmurioMHas mpaKTUKa.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIIMHBI HATIPABIIeH Ha GOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITU B
cootBercTBur ¢ ®I'OC BO u OIl BO no nanpasnenuto noaroroBku 01.03.02 [Mpuknagnas
MaTeMaTHKa 1 HH(POpMATHKa:

[TK-1 Crioco6en pa3pabarbiBaTh, OTIIAKUBATh, POBEPATH PAOOTOCTIOCOOHOCT,

MO (UIIUPOBATH MPOTPAMMHOE OOECTICUeHUE; IPUMEHSTH METOJIBI U CPEJICTBA
POEKTUPOBAHUSI IPOTPAMMHOT0 OOECIIeUeHUs1, CTPYKTYpP JAaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX
UHTEpPEICOoB;

[1K-2 Criocob6eH npuMeHSTh 3HAHHS apXUTEKTYPhI, YCTPONCTBA U (DYHKITMOHHUPOBAHUS
BBIYHCIIUTENBHBIX CUCTEM; OCHOB COBPEMEHHBIX OMEPAI[MOHHBIX CUCTEM; CUCTEM
KJIacCU(UKALUU U KOJAUPOBAHUS UH(OPMALIUK; TeOpUH 0a3 TaHHBIX; CUCTEM XPAHEHUS U



aHanu3a 0a3 JaHHBIX; TPOTPaMMHBIX CPEJCTB;
[TK-4 Crioco6eH oCyIIecTBIATh, OpraHU3allMOHHOE M TEXHOJIOTHYECKOe o0ecreueHre
KOOUPOBAaHUA Ha A3BIKaX IPOTPaMMHUPOBAHHUSL.

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYAIONIUICS OKEH

3HATh:

— METOABI M CPEICTBA KOMIBIOTEPHOTO MOJECIMPOBAHUS M MPOCSKTUPOBAHUS TEXHHUUYECKUX
cucTeM M (U3HYECKHX MPOLIECCOB;

— OCHOBHBIC NPHUEMBI pabOTHl MPH HMCIOJIB30BAaHUH COBPEMEHHBIX IBYX- M TPEXMEPHBIX
rpadudeckux nporpamm (cucrteM 2D- u 3D- npoekTupoBanus);

— (QyHIaMEHTaNbHBIC 3aKOHBI ¥ YPAaBHCHHMS [IUHAMHUKH, KHHEMAaTHKA W OCHOBHBIX
(bU3HUYECKUX 3aKOHOB.

YMETh!

— co3math  OOBEMHYIO  TPEXMEpPHYI0  MOJEIb C  HCIHOJNBb30BAaHHEM  CHCTEMBI
aBTOMATHU3UPOBAHHOTO MPOCKTHPOBAHHUS;

— pa3pabareiBaTh MOJAETH TEXHUYECKUX OOBEKTOB (IeTajei, arperatoB, COOPOYHBIX
€/IMHUL], B3aUMOCBSI3aHHBIX HJIEMEHTOB U T.II.) U CUCTEM (MEXaHMYECKUX, CTATHUYECKUX U
JMHAMHYECKHX U T.I1.), UCTIOJIB3Ys CHCTEMHBIE U MPUKJIAIHBIE IIPOTPaMMHBIE CPEIICTBA;

— COCTaBJIATh MAaTEMaTHYECKHUE MOJIENIM COCTOSIHUSA TEXHUYECKOH CHCTEMBbl U (PU3MUYECKUX
MPOIIECCOB B BHJIe AU HEPECHIINATHHBIX WM AITreOpanvecKuX ypaBHEHUIH;

— TPUMEHATHh NONYyYCHHbIE 3HAHMSA TNPH AHAIH3E TEXHUYECKUX OOBEKTOB (U3UIECKUX
SABIICHUH, (OPMHPOBATH CTPYKTYpHBIE MOJAETH OOBEKTOB, BBIOIHATH OLIEHKU
HapaMeTpOB MEXaHHYECKOH CHCTEMBI;

— 3(QEKTUBHO TNPHUMEHATH THUIOBbIE MPOTPaMMHBIC MPOAYKTHI, OPUEHTHPOBAHHBIC Ha
pelieHre HayYHbIX, IPOSKTHBIX U TEXHOJIOTUYECKHX 3a/1a4.

BIIAJICTh!

HaBBIKAMU CO3JIaHHS MOJIENIEH TEXHUUECKUX OOBEKTOB C HCIIOJIb30BAHHEM CUCTEM
aBTOMATHU3UPOBAHHOT'O ITPOEKTUPOBAHMUS;
HaBBIKAMU PELICHUS HAYYHO-IIPUKIAHBIX 3a7ad.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopma IpoOMEKyTOUHON aTTeCTAllUU: IK3aMeH, KypcoBas padora.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucunmineel / Tema Cewm. Bubl yaeOHO# paboThI DopMbl
KonraktHas paboTa CaMoCT. | TEKyILIEero
IpernoaBaTes ¢ pabota | KOHTPOIS;
00yJaroImuMuUCs DopMbI
Jlextmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHS | 3aHATHS aTTeCTaluun
Tewma 1. BBeneHune B KOMITBIOTEPHOE 7 2 2 3amura
MOJICIINPOBAHIE ¥ aBTOMATH3NPOBAHHOE nmabopaTop-
MIPOEKTUPOBAHHUE. HOW pabOTHI.
Tema 2. CucTEeMBI aBTOMaTHYECKOI'0 7 2 2 3amura
MPOCKTHPOBAHUS M UX MECTO CPEAU APYTHX nabopaTop-
ABTOMATHYCCKUX CHCTEM. HOW pabOTHI.
Tema 3. OCHOBHbIE IPUHIUIIBI CO3AAHUS 7 2 2 3amura
MoOJIeJICH TEXHUIECKUX OOBEKTOB B CHCTEME nabopaTop-
ABTOMATH3UPOBAHHOTO MIPOCKTUPOBAHUS HOW pabOTHI.
SolidWorks.
Tema 4. TpexmepHoe MOJETUPOBAHUE. 7 6 2 3amura
Cosznmanue rpadudeckux 00BEKTOB. nmaboparop-
HOW pabOTHI.
Orenka
pe3yIbTaToOB
KOHTPOJIbHOU
paboTHI.
Tema 5. Coznanne cOopku (MonmenupoBanue | 7 6 4 3amura
MHOT'O3JIEMCHTHBIX OOBEKTOB) nmadopaTop-
HOH paboTHI.
Ouenka
pe3yIbTaToOB
KOHTPOJIbHOM
paboTHI.
Tema 6. [Tpumenenne SolidWorks 7 8 4 3amura
Simulation nmaboparop-
HOU pabOTHI.
Orenka
pe3yIbTaToOB
KOHTPOJIbHOU
paboTHL
Tema 7. CuctemMbl KOMIIBIOTEPHOTO 7 2 2 3amura
MOJICITUPOBaHMS. MeTo I KOHEUHBIX nmabopaTop-
9JIEMCHTOB B HHXXCHEPHBIX pacyerax. HOW pabOTHI.
Tema 8. [IpakTuka a¢hexTrBHON pabOTH B 7 18 8 3amura
CAE-cucremax. nmabopaTop-
HOH paboThI.
Tema 9. Pa3zpaboTka TEXHUYECKUX 7 14 4 3amura
npunoxenuil ¢ npumenenneM CAE-cucrem. nTabopatop-
HOW pabOTHI.
Orenka
pe3yIpTaToOB
KOHTPOJIbHOU
paboTHI.




Hroro (7 cemectp):
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IK3.,
Kypc.pa0.

4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON PadoThI 00y4aroIuXcs M0 JUCHUIITHHE

Pasgen muciuiinee! / TemMa

CamocTrosTenbHas pabota 00yJaroImuxcst

Bun camocr.
paboThI

Cpoxu
BBITTOJTHEHHS

3arpaThl
BpEMEHHU

O1eHouHOE
CPEICTBO

YuebHo-
METOINYECKOE
obecrnieueHue
caMoCT. paboThI

Tema 1

N3yuenne
y4eOHOH,
Hay4YHOU U
METOJINYECKON
JUTEPATYPHI C
MPUBJICYCHUEM
9JIEKTPOHHBIX
CpelCTB
nHpOpMaLH.
ITonroroska k
3aHATHIO.

1 menmens

2

OcHoOBHas:
[1...3].
JlomomHuTEe THHA
s:[1...3].

Tema 2

N3yuenne
y4eOHOMH,
Hay4YHOU U
METOIUYECKOHN
JUTEPATyPHI C
MPUBJICYCHIEM
AEKTPOHHBIX
CPEICTB
nHpOpMaLH.
IToaroToBka k
3aHSTHIO.

1 menmens

OcHOBHas:
[1...3].
JlomomHuTe THHA
st [1...3].

Tema 3

N3yuenne
y4aeOHOH,
Hay4YHOU U
METOIUYECKOHN
JIUTEPATYPHI C
HpUBJICYCHHEM
AIEKTPOHHBIX
CpEICTB
uH(OpMaLUH.
IToaroToBka k
3aHATHIO.

1 menmens

OcHoOBHas:
[1...3].
JlomonHuTenbHA
s [1...3].

Tema 4

W3yuenue
y4aeOHOMH,
Hay4YHOU U
METOIUYECKOUN
JUTEPATYPHI C
NpUBJICYCHHEM
INEKTPOHHBIX
CPEICTB
nH(OpMAaLUH.
IToaroToBka k
3aHATHIO.

1 Henens

OcHOBHas:
[1...3].
JlomonHuTenbHA
s [1...3].




Tema 5

N3yuenne
y4aeOHOMH,
Hay4YHOU U
METOIUYECKOHN
JUTEPATYPHI C
NpUBJICYCHHEM
AIEKTPOHHBIX
CPEICTB
uH(OpMaLUH.
IToaroToBka k
3aHATHIO.

2 Hemens

OcHOBHas:
[1...3].
JlomomHuTeTHHA
st [1...3].

Tema 6

N3yuenue
yueOHOH,
Hay4YHOU U
METOIUYECKOUN
JIUTEPATYPHI C
NpUBJICYCHHEM
INEKTPOHHBIX
CpencTB
nHpOpMaLH.
IToaroToBka k
3aHATHIO.

1 Henens

OcHOBHas:
[1...3].
JlomomHuTEeTHHA
st [1...3].

Tema 7

W3yuenue
yueOHOH,
HAy4YHOH U
METOIUYECKOHN
JUTEPATYPHI C
NIPUBJICYCHIEM
3JIEKTPOHHBIX
CPEICTB
nHpOpMAITUH.
IToaroroBka k
3aHATHIO.

1 Henens

OcHOBHas:
[4...8].
JlononHuTenbHA
s [4...7].

Tema 8

N3yuenue
yueOHOH,
Hay4YHOH U
METOINYECKOU
JUTEPATyPHI C
MPUBJICYCHIEM
3JIEKTPOHHBIX
CPEnCTB
HHpOpMAITUH.
ITonroroska k
3aHATHIO.

6 Henenn

OcHOBHas:
[4...8].
JlononHuTeNbHA
s [4...7].

Tema 9

N3yuenue
yueOHOH,
Hay4YHOH U
METOINYECKON
JUTEPATyPHI C
MPUBJICYCHIEM
3JIEKTPOHHBIX
CPEnCTB
HHpOpMAITHH.
ITonroroska k
3aHATHIO.

1 Henens

OcHoBHas:
[4,7.8].

OO61mas TpyJ0eMKOCTh CAaMOCTOSTENLHOM paboTHI (Jac.)

30

U3 HUX ¢ MCIIOIB30BAHUEM DIIEKTPOHHOTO O0Y4EHHS U
JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro MaTepuaJia




Tema 1. BBeaeHHe B KOMIBIOTEPHOE MOJEJHPOBAHNE M ABTOMATH3MPOBAHHOE
NPOEKTHPOBAHME.

OcHoBHbIE TIOHATUS U onpeaeneHus. CTpykTypa Tmpolecca IPOESKTUPOBAHUS.
[Ipumenenue OBM 1npu  npoektupoBanuu. (CoCTaB CHUCTEM  aBTOMATHU3MPOBAHHOTO
MPOCKTUPOBAHUSI.

Tema 2. CucreMbl aBTOMATHYECKOI0 IMPOEKTHPOBAHWS M HMX MeCTO Cpead JAPYIrux
aBTOMATHYECKHX CHCTEM.

Crpykrypa CAIIP. PasnoBumnoctu CAIIP. ®OyHKUIMHM, XapaKTEPUCTUKU U TPUMEPHI
CAE/CAD/CAM-cucrem. KommuiekcHble aBroMatuszupoBannbie cucteMbl. AutoCAD, Kommac,
NX, SolidWorks, Ansys, Solid Edge.

Tema 3. OcHOBHbIC NMPUHIUNBI CO3AAHUS MOJejell TEXHHYECKHX O00bEKTOB B CHCTEMe
aBTOMATU3UPOBAHHOIO npoekTupoBanus SolidWorks.

Wntepoeiic. ['papuueckas 3o0na. [lanens wuHCTpyMeHTOB. JlucmeTuep CBOICTB.
HMucneruep xoHdurypanmii. Co3naHne 3CKHW30B ACTAIA Ha TJIOCKOCTH. THIBI CONMPSOKCHUA M
MPUBS30K.

Tema 4. TpexmepHoe moaeaupoBanue. Co3nanue rpapuyeckux 00beKTOB.

3nakomcTBO ¢ 3D unTepdeiicom. Co3zganue npocThix NpUMUTUBOB. CO3/1aHUE CIOXKHBIX
NPUMUTUBOB. PemaktupoBanue oO0bEeKTOB. 3amaHue pa3mepoB. [locTpoeHne TpEeXMEpHBIX TeEl.
PenakTupoBaHue TpexMEpHBIX TE.

Tema 5. Coznanue cOopku (MogeJJUPOBAHHE MHOT03JIEMEHTHBIX 00HEKTOB).

Metoapl mpoekTHpoBaHHA cOOpok. Bwuabl compspkeHuit  o0bektoB.  Co3naHue
crienupuKaIum.

Tema 6. [Ipumenenne SolidWorks Simulation.

Hutepdeiic. Tlanenr mHcTpymMeHTOB. IIpoBeneHHe CTATHYECKOTO aHAlW3a JeTaled u
coopok. IlpoBeneHre ONTUMHU3ANMOHHOTO WCCIEAOBAHUS JETalnu. AHAIW3 HaNPSKEHHO-
nehOpMUPOBAHHOTO COCTOSIHUSI JieTajell U cOOpoK, 00paboTKa Pe3yslbTaTOB KOMITBIOTEPHOTO
MOJICIIUPOBAHUS.

Tema 7. CucTeMbl KOMIBIOTEPHOr0 MOAEJUPOBAHMS. MeTOoH KOHEYHBIX 3JIEMEHTOB B
HHKEHEPHBIX pacyeTax.

[Tonsitus o CAE-cucremax. O630p mporpaMm U 00JacTh MPUMEHEHUS B HWH)XCHEPHOMN
nesaTeabHOCTH. OCHOBHBIE IOHATHUSL M CYIIHOCTh METOAAa KOHEUHbIX 3J1eMeHTOB. [loHsTHe ceTku
U €€ Pa3HOBUIHOCTH.

Tema 8. IIpakTuka 3¢p¢exTusHoi padorsl B CAE-cucremax.

Ananmu3 mozaenu. Buael uccnenoanuii. Haznauenue martepuana. 3aJaHue TpaHUYHBIX
ycnoBuii. Pabota ¢ ceTkoil. AHanu3 U 00paboTKa pe3yabTaToB MOACTHPOBAHMUS.

Tema 9. PazpaboTka TexHMYeCKUX NpUIIokennii ¢ npumeHenueM CAE-cucrem.

[Tpumenenue cpensl pazpaborku Comsol Multiphysics mis pazpaGoTKu MPHIOKEHHA.
MeTtoauka co3aanus, mpuBsi3Ka MaTeMaTHUYECKON MOJIenH (PU3NUECKOTO SBICHUS.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3ausTHS Bcero yacoB | OuneHo4yHble CpeCcTBa dopmupyemsbie
KOMICTCHITHH
Tema 1. 2 3amuTa tabopaTopHOH IK-1, T1K-2, TIK-4
JlabopaTopHnas pabora 1. paboThI B popmMe YCTHOTO
OCHOBBI KOMIIBIOTEPHOTO MOZICIHPOBAHUS UH/IUBUIYaIEHOTO
1 aBTOMATH3UPOBAHHOTO TIPOCKTHPOBAHMSL. cobecer0BaHus.
Tema 2. 2 3amuTa 1abopaTopHOH IK-1, TIK-2, TIK-4
JlaGoparopnas pabota 2. paboTsl B hopMe YCTHOTO
CAD/CAE-cucteMbl, MpuMepHI 1 WHIUBUAYATHHOTO
(hyHKITHOHATT. cobeceI0BaHMS.




Tema 3.
JlaGoparopnas pabdota 3.

3ammura J1abopaTopHOH
paboTeI B (hopMe YCTHOTO

I1K-1, I1K-2, ITK-4

Wzyuenne narepdeiica. Pabora ¢ manensio WHIWBUIYaIbHOTO
HHCTPYMeHTOB. CO3/IaHMSI SCKU30B U UX cobece10BaHMS.
rapameTpu3alus.
Tewma 4. 3ammurTa J1abopaTopHOH IK-1, TIK-2, TIK-4

JlaGoparopnas pabdota 4.
Co3zgaHue TPEXMEPHOM MOJICIH 3JIEMECHTA
TEXHUYECKOH CUCTEMBI.

paboTeI B (hopMe YCTHOTO
WHIUBHYaIbHOTO
cobeceroBaHusI.

KonrposnbHas padbora Nel.

Tema 5.
JlaboparopHnas pabora 5.
THIIBI CONMPSDKEHUH M UX IPUMEHEHHE IS
co3J1aHus COOPKH.

3amuTa nabopaTopHOn
paboTsl B popme ycTHOTO
WHJIMBHYaJIHOTO
cobece0BaHus.

TIK-1, [IK-2, TIK-4

Tema 5.
JlaGoparopnas pabdota 6.
IMocTpoeHue cOOPKH TEXHUIECKOTO
00BeKTA.

3amuTa tabopaTopHOn
paboTEI B (hopMe YCTHOTO
HWHAWBUIYaIbHOTO
cobecemoBaHus.

KonTponbHast paborta No2.

TIK-1, [IK-2, TIK-4

Tema 6.
JlaGoparopnas pabota 7.
[IpoekTHpOBaHUE U OTITUMH3AIIHS
9JIEMEHTOB KOHCTPYKIIH TEXHUYECKOTO
00BCKTA.

3ammurTa J1abopaTopHOU
paboTEI B (hopMe YCTHOTO
WHIUBHYaIbHOTO
cobeceroBaHusl.

KonrposnbHas padbora Ne3.

I1K-1, I1K-2, ITK-4

Tema 6.
JlaboparopHas pabora 8.
[TpoexkTupoBaHue ¥ ONTUMHU3ALHS
KOHCTPYKIIMH TEXHHYECKOTO 00BEKTA.

3amuTa tabopaTopHOn
paboTsl B popme ycTHOTO
WHIUBHYaJIbHOTO
cobece0BaHus.

TIK-1, [IK-2, TIK-4

Tema 7.
JlaGoparopnas padota 9.
Brwusinre napaMeTpoB CETKH Ha
PE3yJIbTAThl MOJICIUPOBAHUSL.

3amuTa tabopaTopHOH
paboTsl B hopMe YCTHOTO
HWHAWBUIYaIbHOTO
cobeceroBaHUs.

TIK-1, [IK-2, TIK-4

Tema 8.
JlaGoparopnas padota 10.
[Mpumenenne cuctemsl ANSY'S k
PENICHHUIO 3a/1a4 THAPO-Ta30MHAMHKH.
[ToaroroBka pacueTHO Mozeny,
MIPOBEICHUE UCCIICAOBAHMS U 00paboTKa
pe3yIBTATOB MOJICITHPOBAHUSI.

3ammurTa 1abopaTopHOU
paboTsl B hopMe YCTHOTO
WHIIUBHYaIbHOTO
cobecemoBaHusl.

I1K-1, I1K-2, ITK-4

Tema 8.
Jlaboparopnas pabora 11.
ITpumenenue cuctemsr ANSYS k
PELICHHIO 33124 THAPO-Ta30 JHHAMHKH.
MoaenrpoBaHue HECTAITMOHAPHOU
a3pOJMHAMUKH KPBIJIA JIETATEIILHOTO
anmapaTa.

3amuTa tabopaTopHOH
paboTsl B popme ycTHOTO
WHJIUBHYaJIEHOTO
cobece0BaHUs.

TIK-1, [IK-2, TIK-4

Tema 8.
JlaGoparopnas padota 12.
[IpumeHeHne THHAMIYECKUX
(mepectpauBaembix) ceTok B ANSY'S npu
pEIICHUH MPUKIIAIHBIX 3a]1a4.

3ammuTa 1abopaTopHOU
paboTsl B hopMe YCTHOTO
WHIIUBHYaIbHOTO
cobeceoBaHus.

I1K-1, I1K-2, ITK-4

Tema 8.
JlaboparopHnas pabora 13.
MonenupoBanue TypOyICHTHBIX TCUCHHUH B
cpene Comsol Multiphysics.

3amuTa tabopaTopHOH
paboTsl B popme ycTHOTO
WHJIUBHYaJIbHOTO
cobece0BaHus.

TIK-1, [IK-2, TIK-4

Tema 9.
JlaboparopHas pabora 14.
Pa3paboTka nmpuitoxeHust 00TeKaHMsI KpbLTa
B cpene Comsol Multiphysics.

3amuTa tabopaTopHOH
paboTsl B popme ycTHOTO
WHIUBHIYaJIbHOTO
cobeceioBaHUsL.

TIK-1, [IK-2, TIK-4




Tema 9. 4 3ammura J1abopaTopHOH IK-1, TIK-2, TIK-4
JlaGoparopnas pabota 15. paboTeI B (hopMe YCTHOTO
Pa3paboTka npuiIokKEeHHs 110 U3MEPEHHUIO WHIUBH/YaIbHOTO
THIPaBIMYECKUX TOTEPh B cpeae Comsol cobece10BaHMS.
Multiphysics. KonTponbHast pabota Ne4.
Tema 9. 4 3ammurTa 1abopaTopHOM IK-1, TIK-2, TIK-4
JlaGoparopnas padota 16. paboTsl B hopMe YCTHOTO
PaspaboTka mpuioKeHus 1o WH/IUBUYaTEHOTO
HCCIIEJOBAHHIO TPY30TI0IbEMHOCTH cobeceioBaHusL.
aBTOMOOMIIBHOTO KpaHa B cpeae Comsol
Multiphysics.
Tema 9. 2 3amuTa 1abopaTopHOn IK-1, T1K-2, TIK-4
JlabopaTopHnas padota 17. paboTel B popmMe yCTHOTO
PaspaboTka mpuioKeHus 1o WH/IUBUYaTEHOTO
HCCJIEJOBAHHIO TIPOYHOCTH KOHCTPYKIIUU cobeceoBaHusl.
[PU Pa3INYHbIX MEXaHUUECKHX CBOMCTBAX
marepuana B cpene Comsol Multiphysics.

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3yYeHHe CTYIeHTAMHU

B PaMKaXxX CaMOCTOSITeJIbHOI padoThI

Tema 3ananue dopmupyembie
KOMIICTCHIINU

Tema 1 OCHOBHBIE IPUHIMIIBI KOMIIBIOTEPHOTO IK-1, ITK-2, TIK-
MOJICIIMPOBAHMS U B YEM HX CYTh. 4

Tema 2 Knaccudukarnus cuctem TIK-1, TIK-2, TTK-
ABTOMATH3HPOBAHHOTO MPOCKTHPOBAHUSI. 4

Tema 3 PenaktupoBaHue BHEUTHETO BUAA ACTAU U TIK-1, TIK-2, TTK-
3a/IaHre MaTepuaa. 4

Tema 4 Co3ganne OeTain ¢ UCIIOJIB30BaHUEM TIK-1, IIK-2, ITK-
TUIOCKOCTeH 1 mpoduieit, a Takke 35eMeHToB | 4
10 TPAEeKTOPHH U 3JIEMEHTOB HM3rH0a.

Tema 5 JlobaBneHne cTaHAapTHBIX KPETEKHBIX IIK-1, TIK-2, TIK-
KOMITOHEHTOB B COOPKY. 4
Bmsyanmzamus npomecca paboThI
MEXaHUYECKOW CUCTEMBI IIyTeM JOOaBIICHHS
«IIBUTATEIIS» B COOPKY, aHUMAIHS COOPKH.

Tema 6 3aganue ycwnii (Harpy3ok) B mexanmdeckux | IIK-1, TTK-2, TIK-
YacTsIX cOOPKH (BpalIalonnuxcs 1 4
HnepeMeIaoIuXCsl).

Tema 7 TTonsarus o CAE-cuctemax. TIK-1, TIK-2, TTK-
OCHOBHBIE TOHATHSI U CYIITHOCTh METO/A 4
KOHEYHBIX AJIEMEHTOB.
[TonsATHE CeTKH U ee pa3HOBUIHOCTH.
OCHOBHBIE 3TaIlBl pacyeTa 1o METOLy
KOHEYHBIX JIEMEHTOB.

Tema 8 Ananus mozenu. Buabl ucciaenoBaHuii. TIK-1, IIK-2, TTK-
Haznauenue matepuana. 3ananue rpaHudHbIX | 4
ycnmoBuid. Pabota ¢ ceTkoil. AHanm3 u
00paboTKa pe3ylIbTaTOB MOJCITUPOBAHHSI.

Tema 9 IIporpamma Comsol Multiphysics u ee IIK-1, TIK-2, TIK-
npeumyiectsa nepen apyrumu CAE- 4

CHCTEMaMH.
[Tpumenenwue cpensl pazpadotkn Comsol
Multiphysics s pa3paboTKH NPUIIOKESHHUH.

4.4. MeToan4yeckune yKa3aHusl 110 OPraHU3alMi CAMOCTOSATEIbHOI padoThI CTY/IeHTOB




CamocrosiTenbHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUEHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHIOB 00pa30BaTEeIIbHON JEATEILHOCTH, 00OCCIICUHBAIONICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAApPTOB BhICIIEro obpazoBanus. CormacHo
TpeOOBaHUSM HOPMATHUBHBIX JOKYMEHTOB CaMOCTOSITENIbHAsA paboTa CTYIE€HTOB SIBISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTEeILHOTO MPOIIECcca, TaK KaK OHa 00eCTIeYnBaEcT
3aKperyIeHHe MOTy4aeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAHUM IMyTeM MPHOOPETEHUs HaBbIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHISI, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopMupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIbHOCTH, TIOJATOTOBKU K CEMHHApaM, TabOpaTopHBIM padoTaM, caadue
3a4eTOB U HK3aMeHOB. CaMocTosTeNbHAs paboTa CTYACHTOB IPEICTaBIIsIET cO00 COBOKYMHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ PelIaeT CAeAYIONUe 3a1a4u:

— 3aKpeIUICHUE U pacUINpeHne 3HaHUHN, YMEHHH, MOJIYICHHBIX CTyJEHTaMH1 BO BPEMS
ayJIUTOPHBIX U BHEAYJIUTOPHBIX 3aHATHI, IPEBpalIEHHE UX B CTEPEOTUIIBI YMCTBEHHOU U
bu3HYECKOI 1eATeTHHOCTH;

— IpuoOpeTeHNe JOMOIHUTEIbHBIX 3HAaHUN 1 HaBBIKOB MO JUCIUILIMHAM YYEOHOrO IUIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JEeSITEIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KQUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
IPOrPaMMBl;

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINY;

— ¢opMUPOBaHNE CAMOCTOSTEILHOCTH MBIIIIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOpPEaTN3alliu;

— BBIPaOOTKA HaBBIKOB d(P(HEKTUBHOMN CaMOCTOATEILHON TPO(PEeCCHOHATEHON TEOPETUIECKOM,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENLCKOM NEATETbHOCTH.

IMoaroroBka Kk JaGopaTopHomMy 3aHATHIO. [ToaroToBKa K 1ab0OpPaTOPHOMY 3aHATHIO
BKITIOUAET CIEAYIONIUE JIEMEHTHI CAMOCTOSTENILHON NeATeIbHOCTH: YeTKOE TPEICTABICHUE
LEJIM U 33]1a4 €ro IPOBEICHNS; BbIJIEJICHHE HAaBBIKOB YMCTBEHHOM, aHATUTHYECKOM, Hay4dHOI
NEeSTENIbHOCTH, KOTOPBIE CTAHYT PE3yIbTAaTOM MpeCTOsIIeH paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C MIOMOILBIO MOTY4YeHUs HOBOM HH(OpMannu 00 n3ydaeMbIX Mpoleccax U ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOW CTENEHU B IAaHHOE BPEMsI CTYJCHT BIIaJIeeT METOIaMHU
HCCJIEIOBATEIbCKOM 1eATENbHOCTH, KOTOPHIMU OH CTaHET I0JIb30BaThCs Ha J1a0OpaTOPHOM
3aHaTud. [lonroroska k 1abopaTopHOMY 3aHATHIO HEpEeIKo TpedyeT noadopa Marepuania,
JTAHHBIX U CIIEHUAIbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(usX, HAYYHbIX CTaThsIX, OTUETaX. 3aT€M OHH CaMOCTOSITEIbHO
OCYIIECTBIISIOT MMOMCK COOTBETCTBYIONIUX HCTOYHUKOB, OTIPEICIISIOT aKTYaIbHOCTh
KOHKPETHOI'O UCCIIEIOBAHMS MPOLIECCOB U SIBICHUM, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JTI0KA3aTeNbCTBA ABTOPAMHU HAYYHBIX Pa0OT LIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
camoro Jab0opaToOpHOro 3aHATHUS CTYJACHTHI CHauaia MpeACcTaBisioT HallIeCHHbIE MU BapUAHThI
(GOpPMYITUPOBKY aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTe. Bpemst Ha moAroToBKY K J1a00paTOPHOMY 3aHSATHUIO [0 HOPMAaTHBaM
cocrasisgeT He McHee 0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KoHTponpHas paboTa Ha3HAYAETCS MOCIIE
W3YYCHUS OTPEICIICHHOTO pa3/iena (pa3aenoB) JUCIUILUIMHBI U IPEICTaBIsIET COO0M
COBOKYITHOCTb Pa3BEpPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MoTy4aroT OT npenoaaBaress. CaMocTosTeNbHAs TOATOTOBKA K KOHTPOJIBHOU paboTe
BKJIIOYAET B ce0s: — M3YyUYECHHE KOHCIEKTOB JIEKIIUHA, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOTO MPOBEPSETCS KOHTPOIBHON pabOoTOi; MOBTOpPEHHE yUeOHOTO MaTepuana, MOJy4IeHHOTO
IPU MOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHATUSAM U BO BpeMs UX MTPOBEJICHUS;
U3YYCHHUE JOMOIHUTEIHHON JIUTEPATYPhI, B KOTOPOH KOHKPETH3UPYETCS COACPKAHHE
MIPOBEPSEMBIX 3HAHUI; COCTaBJICHHUE B MBICIIEHHOM (pOpMeE OTBETOB Ha MTOCTABIICHHBIE B



KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAaHUE NICUXOJIOTHIECKON YCTAaHOBKHM HA YCIICIIHOE
BBITMIOJIHEHHE BCceX 3a7aHuii. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHuBam
COCTaBJISIET 2 yaca.

IMoaroroBka Kk 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa C
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH AuddepenunpoBannbii. Ho 00beM yaeOHOTOo
MaTepuaia, KOTOPbI Hy’KHO BOCCTAaHOBUTH B AMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTENBHO OOJbBINE, TOATOMY TpeOyeTcs O0JIbIle BpeMEHH U YMCTBEHHBIX YCHIIUNA. BaxHO
c(hopMHPOBATh LIETOCTHOE MPEICTABICHHUE O COACPKAaHUU OTBETA Ha KaXKIblif BOIIPOC, UTO
MpeJoiaracT 3HAHUE PA3HBIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM HHOTO SIBIICHUS,
npolecca, yMeHHe pacKpbiBaTh (DaKTOPHI, OMPEAESIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH
YUYEHBIX, U3YyUaBIIUX 00Cyxaaemyto npobiaemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaiax YMIUPUUYECKUX UCCIIeIOBAaHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MTOATOTOBKY
CTyJIEHTa K 9K3aMeHy. BpeMs Ha MOATrOTOBKY K 9K3aMeHY 10 HOPMAaTHUBaM COCTaBIIsIeT 36 4acoB
TSl 6aKaaaBpoB.

B ®BI'OY BO «UI'Y» opraHu3aiusi CaMOCTOSITEIbHON paOOThI CTYICHTOB
pernamenTupyercs [lonoxeHrnemM o caMOCTOSITENbHOM paboTe CTYACHTOB, IPUHATHIM Y YEHBIM
coseroMm UI'Y 22 utons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) OCHOBHas JUTEparypa:

1. ITepcoa, M. I'. MeToapl KOHEYHOZJIEMEHTHOTO aHanu3a: ydeOHoe mocooue / M. T.
[lepcona, 0. I'. Conoseiiunk. — 2-e¢ u3g. — Hosocubupck: HI'TY, 2017. — 204 c. — ISBN
978-5-7782-3374-4. — TekcT: »neKTpoHHBIN // JIaHb: ANEKTPOHHO-OMOIMOTEYHAs] CUCTEMA. —
URL: https://e.lanbook.com/book/118457 (mara obpamenus: 05.04.2022). — Pexum moctyma:
JUJIs aBTOpHU3. TIOJIb30BaTENEH. +

2. OxoneunukoB, A. C. IIpo4HOCTHBIE M OMHAMHYECKHE pPACUETHl B MPOrPaMMHOM
koMruiekce ANSYS WORKBENCH: yue6noe mocooue / A. C. Oxoneunukos, C. J[., ®. I'.. —
MockBa: MAU, 2021. — 101 ¢. — ISBN 978-5-4316-0805-6. — TekcT: anekTpoHHbIH // JIaHb:
3JeKTpOHHO-OMOmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/207485 (mara
obpamenust: 03.05.2022). — Pexxum gocTyma: i aBTOpHU3. MOJIb30BaTeNei.+

3. Kpacnaukos, I'. E. MoaenupoBanue pu3nyecKux MpOoIecCOB C UCIOJIb30BAaHUEM ITaKeTa
comsolMultiphysics: yue6noe nocobue / I'. E. Kpacuukos, O. B. Haropuos, H. B. Ctapoctus.
— MockBa: HUAY MHUOU, 2012. — 184 c. — ISBN 978-5-7262-1688-1. — Tekcr:
AIIEKTPOHHBIN /! Jlans: 3IIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/75844 (nmata oOpamenus: 05.04.2022). — Pexum nocryna: ms
aBTOPU3. IIOJIB30BATENCH. +

4. MaremaTuueckoe MOJEIUpPOBaHUE (UIUKO-XMMHUYECKHUX TIPOIIECCOB B Cpene
ComsolMultiphysics 5.2 : yueGHoe mocobue / A. B. Kopamenko, A. M. ¥Y3nenosa, M. X.
Vprenos, B. B. Hukonenko. — Canxkr-IletepOypr: Jlanp, 2022. — 228 c. — ISBN 978-5-8114-
2512-9. — TekcT: 3nekTpoHHbIH // JlaHb: sneKTpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/209906 (mara obOpamenus: 05.04.2022). — Pexum poctyna: s
aBTOPU3. II0JIb30BATENECH. +
B) 0a3bl TaHHBIX, THHOPMAIIMOHHO-CITPABOYHBIE U TTIOMCKOBBIE CUCTEMBI:

1. URL: http://www.solidworks.ru

2. URL: http://www.3dcontentcentral.com
3. URL: https://grabcad.com

4. URL: https://vmasshtabe.ru

5. URL: https://www.ansys.com




6. URL: https://www.comsol.ru

7. URL: https://www.youtube.com/c/caeexpert/playlists

8. Ennnoe okHO K oOpa3oBarenbHbIM pecypcam - URL: https://window.edu.ru (mara oOpaienus:
04.05.2022)

9. OtkpeiToe oOpazoBanue - URL: https:// https://openedu.ru/ (nata o6pamenus: 04.05.2022).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHo-12a00paTOpHOE 000pya0BaHHE

6.2. [lporpammHoe obecneuyeHue

Microsoft Windows 10; Office O365; SolidWorks; ANSYS; Comsol Multiphysics.

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIIA

7.1. OneHo4YHbIe CPeACTBA TEKYLIEro KOHTPOJIsA

Bup xonTpons KonTtponupyembie Tembl Kontponupyemsie
KOMIIETCHIINN
KonTponsHas pabora Nel Tema No4 T1K-1, TIK-2, TIK-4
KonTpoasrHas pabora Ne2 Tema No5 T1K-1, TIK-2, TIK-4
KonTpoanrHas padora Ne3 Tema Ne6 T1K-1, TIK-2, TIK-4
KonTpoasrHas pabora Ne4 Tema Ne9 T1K-1, TIK-2, TIK-4

[Ipumepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA

1. JIeMOHCTpallMOHHBIN BapUaHT KOHTPOJIbHOM paboThl Nel.
Coznmath TpexMmepHyl0 Mozenb netanu B mporpamme SolidWorks B coorBercTBUU €
3aJJaHMEM BBIJJAHHBIM ITPETIO/IaBaTeIIeM.

2. JIeMOHCTpaIMOHHBIA BapUaHT KOHTPOJIbHON paboThl No2.
BbimonHuTe  COOpPKY  MEXaHHMYECKOro y3ia (COOpOYHbIE EOUHMIBI  BBIAAIOTCS
MIPETo/1aBaTeieM).

3. JIeMOHCTpallMOHHBIN BapHaHT KOHTPOJIBHOM paboThl Ne3.

BpINOMHUTE CTAaTUYECKUM aHAIM3 KOHCTPYKTUBHOIO JJEMEHTA IMOJ JIEUCTBUEM
MIPUJIOKEHHON HArpy3KH B COOTBETCTBHM C 3a/laHMEM BBIJAHHBIM IpernoaaBaTenem. [Iposectu
ONTHUMHM3AINIO KOHCTPYKITUH 110 Macce ¢ y4eTOM TpeOyeMoro 3amaca mpoYHOCTH.

4. JleMOHCTpaIMOHHBIM BapUAHT KOHTPOJIBHOM paOboThI Ned,

Onpenenuth THIPABIWYECKHUE TMOTEPH B TOYKaX TPYOONpPOBOAA B COOTBETCTBUHU C
3a/laHMEM BBIIAHHBIM MpernogaBarenaeM. [1ocTponTs mosst pacnpeneneHns AaBICHUS U BEKTOPa
CKOpPOCTEH JKUIKOCTH.

7.2. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaluu

Cnmcox BONPOCOB 1JIsl POMEKYTOYHOM aTTeCTaliu:
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10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

JaliTe ompeneneHue MOHATUA «MOJENbY», «MOJEIUPOBAHHE)» U TPUBEIUTE TPUMEPHI.
[lepeuncirte OCHOBHBIE LIEIM MOAECIIUPOBAHUS.

[lepeuncaure BUABI MOAETEH MO XapaKTepy MOAEIHUPYEMOM CTOPOHBI 00BEKTa (IPUBEIUTE
npumepsl). Ilepeuncnure Buapl MozeNell MO OTHOIIEHHIO KO BPEMEHU MOJEIHPYEMOro
npouecca (IpUBEAUTE IPUMEPHI).

[lepeuncnure BuAbl MOJENEH MO CHOCOOY MPEICTABICHUS COCTOSHUS MOJEIHPYEMOIO
nporecca (mpuBenute npumepsl). [lepedyrcnute BUIBI MOJEICH MO CTEMEHH CIIYy4allHOCTH
MOJICIIUPYEMOTO Tpoliecca (IPUBEAUTE TIPUMEPHI).

[Tepeuncnure BUIBI MOIETIEH IO CIIOCOOY peanu3anuy Moienu (IPUBEAUTE TIPUMEPHI).
Jaiite omnpeneneHre TMOHATHS «KOMIIBIOTEPHOE MOJEIUPOBAHUE» W IEPEUUCINTE
MPEUMYILECTBA KOMIIBIOTEPHOT'O MOACIUPOBAHUS.

[lepeuncnure TpeOOBaHUS, KOTOPHIM JOJKHA YAOBIETBOPATH KOMIIBIOTEPHAs MOJEINb
UCCIIeYyeMON CUCTEMbI M HA30BUTE OCHOBHBIE 3TAIlbl KOMITBIOTEPHOT'O MOJCIMPOBAHUS.
[IpuHIUITBI KOMOIBIOTEPHOTO MOJIECIIUPOBAHUS.

Buabl KOMIBIOTEPHBIX MOJIETIEH.

JlaiiTe onpeneneHne NOHATUS «ITPOCKTUPOBAHUE.

Knaccuduxauus CAIIP.

CAIIP. OcHoBnblie 3anauu pemaembie CAIIP u myTn ux n10oCcTHXEHUS.

Kakwue s3p1ku mporpamMmmupoBanus MoryT ucnonb3oBathesi B CAD\CAE cucremax.

N3 kakux MpocThiX 00BEKTOB CTPOUTCS TPEXMEPHASI MOJIETTb.

[TepeuncnuTe TUTIBI CTAHAAPTHBIC COMPSIKEHHUS MPU CO3IaHUU COOPOK U HA30BUTE MX
0COOEHHOCTH.

[lepeuncnuTe TUTIBI JOTIOTHUTEIBHBIX COMPSDKEHUN TIPHU CO3JaHUH COOPOK M HA30BHUTE UX
O0COOEHHOCTH.

[Tepeuncnute TUTIBI MEXaHUYECKHUX COMPSHKCHUN U X OCOOCHHOCTH.

[TonsaTne pazmMepHOCTH GU3NIESCKON BETUUHHBI.

YcnoBust mogo0Oust IBICHUH.

Kputepun momobusi.

TuroBbie KPUTEPUU OO0 MEXAHMUYECKUX CHCTEM.

Crioco0bl onpeieNieHus] KpUTEPUEB OO0

CriocoObI ompeieneHnst MaCIITaOHBIX KO PHUIIUEHTOB.

Teopemsb! mopoousl.

CBoliCcTBa OLIEHOK Y KPUTEPUH TOUHOCTH.

Mertoa KOHEUHBIX 3JIEMEHTOB.

Tumsl ceToK U UX 0COOEHHOCTH.

Tunbl rpaHUYHBIX YCIOBHIA.

Oco0eHHOCTH CTAaIlMOHAPHOW U HECTAIMOHAPHOM MOCTAHOBKH 33/1a4H.

Turel TMHAMUYECKUX MEPECTPAaUBAEMBIX CETOK.

[IpuHUUN UTEpaIMOHHOTO MOIX0/1a.

[Ipumepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHOM aTTeCTAIlUM:

TunoBoi BapuaHT (MpUMep) 3aJaHUS HA KYPCOBYIO padoTy:

C wucnonp3zoBanue nporpammuHoro npoaykra ANSYS CFD mposectu uccienoBaHue

a’pOJMHAMHUYECKMX XapaKTePUCTUK KpbUIA, IOJYYUTh KAa4EeCTBEHHBIC U KOJMYECTBEHHBIE
XapaKTEpUCTUKU MOJIEINH.

Pabota nomkHa coepikarh CIeIYIOIINEe MaTCPHAIIBI:
- BBEICHHE;
- MOJEJIb UCCIIeyeMOT0 00BEKTa;



- pe3ynbTaThl pacyera adpOAMHAMHUYECKUX XapaKTEPUCTUK (TpadUKH, BU3YaTH3AIIS
npoiiecca 00TeKaHus Kpbljia),

- pe3ynbTaThl pacyera BpallaTeIbHBIX MPOU3BOIHBIX a9POAMHAMHYECKUX
KO2(PUITMEHTOB CHJI 1 MOMEHTOB (BU3yalu3aIys mpolecca 00TeKaHus Kpbula pu
TapMOHHYECKHUX KOJICOaHUSX);

- 3aKJIIOYCHHE;

- CIIHCOK HCIOJIb3YEMOU TUTEPATYPHI.

denepajbHOE TOCYIAPCTBEHHOE OKOKETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«HpRyTCKMii rOCYy1apCTBEHHbI YHUBEPCUTET
(®PI'bOY BO «UI'Y»)
NHCcTUTYT MaTEeMATHKH ¥ MH(POPMAITMOHHBIX TEXHOJIOT Uil
Hanpasnenue: [lpuknannas maremMaTuka u HHGpOpMaTHKa
[Ipoduns: «[Ipuknaanas MaTemMaTHKa 1 HHPOPMATHKA»
Hucnunnuna: CUCTEMbl KOMIIBIOTEPHOTO TPOESKTUPOBAHUS

YT1Bepikaaw

3aeayromuit kadeapoit

MaTEeMaTHYECKOTO aHAIIn3a

u auddepeHnnanbHbIX YpaBHEHUN
M.B. ®ananees

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. [aiite ompeneneHue MOHATHS «KOMIBIOTEPHOE MOJCIMPOBAHUE» WM MEPEUUCIIUTE
MPEUMYIIECTBA KOMIIBIOTEPHOTO MOIETUPOBAHUSI.

2. Kpurepun nonodusi.

3. IlpakTuueckoe 3aaHue:
[TocTpouTh MOAETH TEXHUYECKOTO 0OBEKTA U CMOJICTTHPOBATH MPOIIECC OOTEKAHUS
€ro NOTOKOM BO3/yXa (TUI 00beKTa UCCIeI0BaHus, U TapaMeTphl MOTOKA 3a/1al0TCs
IIpEnoaaBaTeeM).

Pazpabotuuk: Biumskos FOpuit @enopoBud, crapiimii mpemnoaaBaTensb



