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1. TACHIOPT PABOYEWM ITPOI'PAMMBI TUCIHUTLIAHBI

Tabauma 1.1 OcHoBaHMe IS peaTu3aliuil TUCITUTLTHHBI

Ko HampaBiieHUs] MOATOTOBKH/ CHICIIMATILHOCTH 08.04.01
HanpapieHue moAroToBKY/ CEUAIbHOCTh CTpOUTENILCTBO
YpoBeHb 00pa3oBaHus Maructparypa
I'on pa3paboTkn/00HOBIECHNUS 2021

Tab6muma 1.2 CTpyKkTypa THCIHUILIHHEI B COOTBETCTBUH C YICOHBIM TUTAHOM

Bupl yae6HOM paboThI, BKITIOUAsi CAMOCTOSTEIIEHYIO paboTy dopma 00ydeHus:
00yYaroIMXCs U TPYJOEMKOCTh TUCHUTUIAHBI OYHas OYHO-3304Has 3a04Has
TpynoeMKoCcTs TUCHUTUTNHBL 3a4eTHBIX EAMHUIL 8 8
ilgiizaneCKnx 288 288
KonTakTHas pabota, |AynutopHas JIEKLIIMH
yac MPAKTHYECKUE
S:HHTI/ISI % 20
nabopaTopHBIN
MPAKTHKYM
BueayautopHas
CamocrosTenbHas paboTa, Jac 192 268
Tab6muna 1.3 @opMbI KOHTPOJIIST JUCITUTUTHHEI
Cemectp ®dopma 00ydIeHUS:
1 opmMa KOHTPOJIS
OYHas OYHO-3304Has 3a04Has
TIEPHOTBI KOHTPOJIS 2,3 cem 1,2,3 cem
9Kk3aMeH (Bl)
3a49€T (BI) 2,3 ceM 1,2,3 cem
KypcoBasi paboTa
KYpPCOBOM IPOEKT
WHAMBHIyAITbHOE 3a1aHue (KOHTpOoJIbHas paboTa) 2 ceM 1 cem
Tabnuna 1.4 Buasl caMOCTOSTENTEHOM pabOTHI
N dopma obyueHus
Bua camocTositensHO# paboTh Bun zangarus Tun nepuona
ouHas OYHO-3204YHAs | 3a0YHad
[MoaroroBka K MpakTUYECKUM TeopeTtnueckoe
IIpakTuyeckue
3aHATHSAM o0ydeHune 66 148
BrinonHeHne KOHTPOJIBHOU Teopernyeckoe
KontponpHas
paboThI o0yueHue 30 40
[Toaroroska k 3a4ery 3auer IKIAMEHALHOHHEIC
ceccuu 96 80
Hroro 192 268




2. HEJb OCBOEHUS JUCIMITJIMHBI

2.1. Heqb 1 32124 0CBOEHUS TUCHUIINHBI
OBHaZ[eHI/Ie MaruCTpaHTaM OCHOBHBIMU KOHUCITIHUAMA MAaTEMATHYCCKOTO MOJCIIMPOBAHNA C UCIIOJIB30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX porpamMm uHxkeHepHoro aHanusa (CAE).

33/13‘11/1 OCBOCHHA NUCIUIIINHBI:

1. IlpuoOpeTeHne MarucTpaHTaMi YMEHUH MOCTaHOBKY 3a/1a4H, BBIOOpa METO/Ia PEILICHNs], TPOBEACHUS PacyeToB,
aHaJM3a U OLEHKH aJeKBaTHOCTH PE3YJIbTaTOB.

2. [lony4eHnue MarucTpaHTaMH OCHOBHBIX HaBBIKOB Pa0OTHI B COBPEMEHHOM KOMILIEKCE KOMIIBIOTEPHBIX
IporpaMm HHkeHepHoro aHanuza ANSYS.

[IporpaMma coctaBieHa B COOTBETCTBHHM C TpeOoBaHMsIMU DenepanbHOro rocy1apcTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa BBICIIEr0 00pa30BaHus 110 HAIIPABJICHHUIO TOATOTOBKH / crieniuanbHOCTH CTPOUTENIBCTBO.

[Iporpamma cocraBiieHa ¢ y4€TOM peKOMEHIAINI MPUMEPHO OCHOBHOM 00pa30BaTeILHON MPOTPaMMBbI BBICIIIETO
00pa3oBaHus 110 HANIPABJICHHUIO MMOATOTOBKH/criennanbHOCTH CTpOUTENbCTBO yTBep)KAEHHOH 16.06.2021.

2.2.

IlepeyeHb NJIAHUPYEMBIX Pe3yIbTATOB 00YUYEHUsI O TUCHHUILIHHE (MOIYJI0), COOTHECEHHBIX €

IUIAHMPYEMBIMH Pe3yJIbTaTAMU OCBOeHHUsI 00pa30BaTeILHON MPOrpaMMbl

Tabnwma 2.1 Ilepedens mIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCITUTLINHE

Kon 1 HauMeHOBaHUE KOMIIETEHIIUU
(pe3yabpTaT OCBOCHHMSI)

Kon n HaMeHOBaHEe HHAUKATOPA TOCTHKCHHS KOMIICTCHITHH

OIIK-2. CriocobeH aHaIM3UpOBATh,
KPUTHYECKH OCMBICINBATH U
[IPEACTaBIATh HH(OPMALHIO,
OCYIIECTBIIATH MOMCK HAy4HO-
TEeXHUYECKOH MH(OopMaIuy,
proOpeTaTh HOBBIE 3HAHUA, B TOM
YHCIie C TOMOIIBI0 HH()OPMAITMOHHBIX
TEXHOJIOTUI

OIIK-2.1. Coop, cucremaTH3allysi U OIIEHKA JOCTOBEPHOCTH HAYYHO-
TEXHUYECKOW WH(POPMAIINH O PACCMATPHUBAEMOM O0OBEKTE, B T.U. C
UCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOIOTHI

OIIK-2. CriocobeH aHaIM3UpOBATh,
KPUTHYECKH OCMBICINBATD U
MIPEACTaBIATh MH(OPMALHIO,
OCYIECTBIISITh TIOUCK HAYYHO-
TeXHUUECKON MH(opMaIuy,
proOpeTaTh HOBBIE 3HAHUSA, B TOM
YHCIie C MOMOIIBI0 HH(OPMAIIMOHHBIX
TEXHOJIOTUI

OIIK-2.2. Ucnonp30BaHue CPEICTB MPUKIATHOTO TPOrPaMMHOIO
oOecrieueHust 11 000CHOBaHUsI PE3y/IbTATOB PELICHU 3aJaul
npo(hecCuoHaIbHON IeSTEeIbHOCTH

OIIK-2. CriocobeH aHaIM3UpOBATH,
KPUTHYECKH OCMBICIINBATH U
MpeACTaBIATh HH(OPMALHIO,
OCYIECTBIISITh TIOUCK HAYYHO-
TeXHUUECKOH MH(opMaIuy,
nproOpeTaTh HOBBIE 3HAHHSA, B TOM
YHCiIe ¢ TOMOIIBIO0 MH()OPMAIIMOHHBIX
TEXHOJIOTUI

OI1IK-2.3. Ucnonb3oBanue HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH 7151 0POPMIICHHUS TIOKYMEHTAIMH U MIPEICTaBICHUS
UHPOpMaIIH

OIIK-3. CrrocobeH CTaBUTh U pemaTh
HAYYHO-TEXHUYECKHUE 33]]a4i B 00J1aCTH
CTPOUTENBCTBA, CTPOUTEIBHOM
WHYCTPHH H )KWIUITHO-KOMMYHAJIEHOTO
XO035HCTBa Ha OCHOBE 3HAHMS MPOOIEM
OTpacCiii U OIIbITa UX PCIICHUA

OI1K-3.1. ®opmynupoBaHHe HAYYHO-TEXHUIECKOH 3a1a49H B cepe
npoeccuoHaIbHON AEATENBHOCTH Ha OCHOBE 3HAHUS MPOOIIeM 0Tpaciu
1 OIIBITA UX PELICHUS

OIIK-3. CriocobeH cTaBHUTh U pemarhb
HAYYHO-TEXHMYECKHUE 33a41 B 00J1aCTh

OIIK-3.2. Be16op MeTOI0B pelieHus], yCTAaHOBJICHUE OTPAaHUYCHUHN K
pelLIeHUsIM HayYHO-TEXHUYECKOH 3a71auu B cepe npodeccuoHaIbHOM




CTPOUTENBCTBA, CTPOUTEIBHOM
WHAYCTPHUHU U KWIHITHO-KOMMYHAIBHOTO
XO0351IcTBa HAa OCHOBE 3HAHUS MpoOIeM
OTpacCIIv ¥ ONbITA X PEHICHUS

JIeSATEIFHOCTA HA OCHOBE HOPMATHUBHO-TEXHIUUECKON JOKYMEHTALIMH U
3HAHUSA MPOOJIEM OTPACIH U OTIBITA WX PEIICHUS

OIIK-3. CriocobeH cTaBHUTh U pemarhb
Hay4YHO-TEXHUYECKHUE 3a7auil B 001acTH
CTPOUTEIHCTBA, CTPOUTETHHON
WHIYCTPHUU U KIIHIHO-KOMMYHAIBHOTO
X035HCTBa HA OCHOBE 3HAHUSI MPOOIEM
OTpACIv ¥ OTbITA X PEHICHUS

OIIK-3.3. Pa3paboTka 1 060CHOBaHNE BBIOOpa BapHaHTa PEIICHUS
HAYYHO-TEXHHUECKOH 3a/1auu B chepe mpodeccHoHaTbHON
JeATeITLHOCTH

Tabmuma 2.2 — [InaaupyeMble pe3yabTaThl OCBOCHHSI TUCITUTIIMHEI 00pa30BaTeILHOM MIPOTPaMMBI

Kon n HaumeHOBaHME HHANKATOPA
JIIOCTKEHUSA KOMIIETEHI[T

HanmMeHoBaHMe TTOKaszaress OleHHBaHUS (pe3yIbTaTa 00yUeHHUs 110
JICITUTUTIHE )

1

2

OIIK-2.1. Cbop, cucremaTu3amnus u
OIICHKA JOCTOBEPHOCTH HAYYHO-
TEXHUYECKOU UH(pOPMAIIHU O
paccMaTrpuBaeMoOM OOBEKTE, B T.U. C
HCITOJIB30BaHHUEM MH(OPMAITMOHHBIX
TEXHOIOTHI

3naet: OIIK-2.1. Texnonoruu HHGOPMALTMOHHOTO MOJEITUPOBAHUS,
COBpEMEHHBIE CHCTEMBI aBTOMAaTU3UPOBAHHOTO MTPOEKTHPOBAHUS,
CHCTEMBbI aBTOMaTH3allul HH)KEHEPHBIX PACUETOB

Ywmeer: OIIK-2.1. Co3xaBath HHPOPMAITMOHHBIC MOJIETTH O0BEKTA B
cpene MHPpOPMAIMOHHOTO MOJICTUPOBAHUS, CO31aBaTh MPOSKTHYIO
JIokyMeHTaIuo ¢ momoripio CAD-cuctem (cucrem
aBTOMATHU3UPOBAHHOTO MPOSKTUPOBAHIS)

Nwmeer naBeiku: OIIK-2.1. Coopa, cucTeMaTH3alue U OTICHKH
JIOCTOBEPHOCTH Hay4YHO-TEXHUYECKOI nH(pOopMannu o
paccMaTpuBaeMoM OOBEKTE, B T.U. C UCIIOJIB30BAHUEM
WHGOPMAITMOHHBIX TEXHOJIOTHIA

OIIK-2.2. Ucnonb30BaHue CPEACTB
MIPUKIIAAHOTO ITPOTPAMMHOTO
obecrnieuenus a1 000CHOBAaHMS
PE3YJITATOB PEIICHUS 3a/1a4K
po(heCcCUOHATBHON NEATEIbHOCTH

3naet: OIIK-2.2. [IpuHUUNIB! paboTH NPUKIAJHOTO IPOIPAMMHOTO
obecrieueHus I pa3paboTKH U 0hOPMIICHUS HAyIHO-TEXHUICCKOM
JIOKYMEHTAIHU

Yumeer: OIIK-2.2. Co3naBaTs MHPOPMAIIMOHHYIO MOJIENb, COBOKYITHOCTh
MIPEJICTABIIEHHBIX B 3JIEKTPOHHOM BHJI€ JOKYMEHTOB, TpPaUIeCKUX
TEKCTOBBIX JJAHHBIX 10 00BEKTaM

Nmeet naBbiku: OIIK-2.2. C ucnonp3oBaHneM aBTOMaTH3WPOBAHHBIX
CHCTEM pelaTh CJIOKHBIE 3a/1a4i NPO(eCCHOHAIBHOM NeITENbHOCTH, a
TaKKe HACTPauBaTh TAKHE CHCTEMBbI JUIsI ONTUMH3ALUHU CBOCH pabOThI

OIIK-2.3. Ucnonb3oBaHue
HHPOPMAITUOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH 1151 0)OPMIICHHS
JIOKYMEHTAIIMH U TIPEACTABICHHUS
nH(pOpMaIIH

3naet: OIIK-2.3. MeTtoauky co3manusi HHGOPMALMOHHON MOJAEITH
00BbeKTa B cpelie HH(OPMALMOHHOIO MOAEIUPOBAHUS

Ymeer: OIIK-2.3. [IpumensaTs nHOpMAHOHHO-KOMMYHHKALIMOHHBIE
TEXHOJIOTHHU 151 OYOPMIICHHSI JOKYMEHTAIU!

Nwmeer naBbiku: OIIK-2.3. Co3panus yepTexend, KOHCTPYKTOPCKOM
W/WITN TEXHOJIOTHUECKON JoKyMeHTanmu u/uinu 3D Mopeneit

OIIK-3.1. ®opMynupoBaHUE HAYYHO-
TEXHUYECKOM 3a/1auu B chepe
podecCHOHANBHON IEATETFHOCTH Ha
OCHOBE 3HaHMA IPOOJIEM OTPaCIIU U
OTIBITA WX PEIIeHUS

3naer: OIIK-3.1. MeTtoauky cOopa u cucteMaTH3auu nHhopMaIuu 0o
OTIBITE PEIIeHHUs] HAyYHO-TEXHHUYECKOM 3a/1a4n B cdepe
npoQecCHOHAILHON JIeSITEIbHOCTH

Yumeer: OIIK-3.1. BrInmosHATh IOCTAaHOBKY HAYYHO-TEXHHUECKOM 3a/1aun

Nmeer maBeikn: OIIK-3.1. @opmynrpoBaHus HAyIHO-TEXHUIECKON
3aa4u B chepe npodeCCHOHAIBHOM e TeIbHOCTH Ha OCHOBE 3HAHUS
npo0JIeM OTPACIK M ONbITA MX PEIICHHS

OIIK-3.2. BeiObop MeTO0B pelieHus,
YCTaHOBJICHUE OTPaHUYCHUH K
PEIICHUSIM HayYHO-TEXHHYECKOM 3a1auu
B chepe npodheCCHOHATBHOM
JesITeTbHOCTH HA OCHOBE HOPMAaTHUBHO-
TEXHUYECKOU JOKYMEHTAINY U 3HAHUS
po0IeM OTPaCIIH U OTIBITA UX PEIICHIS

3naer: OIIK-3.2. MeToauKy NOCTaHOBKH Hay4YHO-TEXHUUYECKOH 3aJ1a4u

VYumeer: OIIK-3.2. AHann3upoBaTh HOPMaTUBHO-TEXHUYECKYIO
JOKYMEHTAIMIO JJIsl peIlICHHs] HayYHO-TEXHHUUECKOH 3a1auu B chepe
npo(heCCHOHATILHON ICSITebHOCTH

Wmeer naBbiku: OIIK-3.2. Beibopa MeTOI0B pelIeHus], yCTaHOBICHUS
OTpaHMUYCHHH K peIleHHSIM Hay4YHO-TeXHHUUECKOH 3a1auu B chepe
po()eCCUOHANBHOM JISATSIILHOCTH

OI1K-3.3. Pa3paboTka n 000CHOBaHHE

3naet: OIIK-3.3. MeTtoauky cocTaBieHUs epedHe paboT B pecypcoB,




BBIOOpA BapHaHTa PEIICHUS HAyYHO- HEOOXOAMMBIX JJIsl pEUICHHUS HAyYHO-TEXHUYECKOH 3a7a49u B cepe
TEXHUYECKOH 3a/1a9u B chepe npodeccrHoHaIbHON NeATENHPHOCTH

poeCcCHOHANBEHON IEATETEHOCTH Ywmeer: OIIK-3.3. OG0ocHOBBIBaTH BHIOOp BapHaHTa PEIICHUS HAYIHO-
TEXHUIECKOH 3a1a9H B chepe mpodheCcCHOHATBHON ACSITSIIEHOCTH

Nwmeer HaBbiku: OIIK-3.3. PenieHnst HAy4HO-TEXHHUYECKUX 33124

Wndopmarust o BEISIBICHUH PE3YJIBTATOB OCBOCHUS AUCLUIUIMHEI IIpefcTaBieHa B POHAE OLEHOYHBIX CPEICTB 10
nuctutuinae. [Tacmopt @OC npexncrasnen B pasznene 4 PIT/I.

[pumeuanne: ®OC pazpabatsiBaercs kak npunoxkenue Kk PI1/] B coorBercTBrn ¢ [lonoxennem o ®OC,
YTBEP)KICHHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM.




3. COAEP)KAHHUE JUCHUIIJIMHBbI

3.1. Tembl yueOHOI AMCUMILVINHBI (JIEKIHMOHHbIE 3AHATHUS)
He npenycmoTtpeHo.

3.2. IlpakTH4yecKHe M CEMHMHAPCKHE 3aHSTUS U X CO/IePKAHUE
Tabmurna 3.2 TeMpl IPaKTUYIECKUX 3aHATHI

HaumMeHoBamme KonmdectBo wacos mmo gpopmam
No w/n| pasena et Tema u conepx’aHue NPakKTHIECKOTO 0byuenHs
(Mo-ntyns) o . Rout.pab | Cam.pab
1 2 3 4 5 6 7 8 9
IlepBas rpynna 3ao4yHas ¢opma (1 ceMecTp), oOUHasA
nepuoaa arrecranuu |gpopma (2 cemectp)
(3auer)
1|BBenenue B cucrems! (Beenenue. ANSYS Workbench. . 16 2 7,5 10
aBromartusrupoBanHoro|Mcropus makera ANSYS. OcHOBHBIE
POECKTHPOBAHUS KOMITOHEHTHI TIaKeTa U THIIbI aHAJIN3a.
Pabota B 06010uke ANSYS Workbench.
2|BBenenue B cuctemsl |Moaynb DesignModeler. Padorta B mogyne | 16 2 7,5 10
aBromatusnpoBanHoro|DesignModeler. Coznanue u
MIPOEKTUPOBAHUS npeobpazoBanue 3D mMozmeneil.
3|Beenenue B cucrembl |Momyns ANSYS Meshing. MmmopT u 16 2 7,5 10
ABTOMAaTU3HPOBAHHOTO|HAIIPABJIEHUE T€OMETPHUH U3 BHEIITHUX
IIPOEKTUPOBAHUS CAD cucrewm. Iloctpoenue ceTku B
momayine ANSYS Meshing (rnobansHbie
METOJBI).
4|Pemenne 3agay ¢ Pemenne 3anau MexaHuKu 16 2 7,5 10
UCIIOJIb30BaHUEM nedopmupyemoro TBepaoro tena B [IK
IIPOTrPaAMMHOTO ANSYS. Pemenue 3a1ay MeXaHUKU
komiuiekca ANSYS  |medopmupyemoro TBepaoro temna B [1K
ANSYS.
HUTOoro 64 8 30 40

IlepBas rpynna
NMepuoaa arrecTanun

(3auer)
Bropas rpynna 3ao4yHas gopma (2 ceMecTp), 0OUHASA
nepuoaa arrecranuu |gpopma (3 cemectp)
(3auer)
1|Pemenue 3amau Pemenue 3amay MEXaHUKH 8 2 9 12
MEXaHHUKH neGopMUpPYyEeMOTo TBEPIOTO Teja B
JehopMHUPYEMOTO ANSYS Structural. Pemenue 3amxau
TBEPIOro Tena MEXaHUKH Je(GOpMUpPyEMOro Teia B
ANSYS Structural. OCHOBHBIE TOJTOKEHUS
METO/a KOHEUYHBIX 3JIEMEHTOB.
2|Pemenue 3anau Pemenue 3anau B moaysie ANSYS 8 2 9 12
MEXaHUKU Mechanical. Tunber ananu3os (Mozenei) u
neopMUpyeMOro pemrareneir B ANSYS Mechanical.
TBEPJIOTO Tela HHTepdeiic 1 OCHOBHEIC TPUEMBI paOOTHI B
ANSYS Mechanical. Yuebnbie npumepsl
craTuueckux pacuetoB B ANSYS
Mechanical. Yue6GHbIe prMepbl
TuHaMH4YecKux pacueToB B ANSYS
Mechanical.
3|Pemienue 3anau Pemmenue 3anau B Mmoayie ANSYS 8 9 10
MEXaHUKH Mechanical. Bugsr Harpy3ok u

nehopMHIpPyEMOTO 3aKPETUICHAMN.




TBEPJIOTO Teja
4|Pemenue 3aga4 Pemenue 3anau B Mmogyne ANSYS 8 2 9 12
MEXaHUKH Mechanical. YueOHbIe ipUMeEpHI
nehopMHIpyEMOTO cTaTHIeCcKuX pacdetoB B ANSYS
TBEPJIOTO Teja Mechanical. YueOHble mpuMepbl
JuHaMH4yecKux pacueToB B ANSYS
Mechanical.
HUTOro 32 6 36 46
Bropas rpynmna
nepuoaa aTrecTauun
(3auer)
Tperbst rpynna 3ao4yHan ¢opma (3 cemecTp)
nepuoaa aTrecTaluu
(3auer)
1|Pemenue 3amau Pemenue 3amay MeXaHUKU >KUIKOCTEH U 2 24
MexaHuKu xuakocter {razoB B ANSYS CFD. Maremaruueckue
Y ra3oB mozenu juist permenns 3agad CFD.
2|Peenue 3anau Pemenne 3a1a4 MEXaHUKHN KUIKOCTENH U 2 24
MexaHuku )xuakocrer [razoB B ANSYS Fluent. OcHOBHEIE
Y razoB npuemsl padoTsl B ANSYS Fluent.
IIpumep pemenus 3agauu B ANSY'S
Fluent.
3|Pemenue 3amau Pemenne 3amau MeXaHUKH JKUJIKOCTEN U 2 14
MexaHuku xujakoctei [razoB B ANSYS Fluent. [Toctnporieccunr
Y Ta30B pe3yJIbTaTOB.
HUTOIo 6 62
Tperbs rpynmna
nmepuojaa aTrecTalun
(3auer)
HTtoro 96 20 | 66 148

3.3. JlaGopaTopHblii IPAKTUKYM H €ro cOJep:KaHue

He

MIPeyCMOTPEHO.

3.4. KypcoBoii npoekT (padoTa) 1 ero XxapakTepucTHKa

He

MIPeyCMOTPEHO.

3.5. HuauBuaya/IbHOE 3aJJaHUE U €r0 XapaKTepuCTHKA
Tabmuna 3.5 Tembl MHIUBUAYATBHBIX 3a1aHAN

KommuectBo dacos mo ¢popmam

Ne n/m Tema uHAMBUAYAIBHOTO 3a0aHUS o0yuyeHus
_Kour.pad | Cam.pab
1 2 3 4 5 5 6 7
IlepBas rpynna nepuoga aTrecTanuu (3a4er) - 3a04Hasi
dopma (1 cemectp), ounas popma (2 cemecTp)
1|Pemrenne 3agay MexaHUKH 1e(OPMUPYEMOTO TBEPIIOTO Teja B 30 40
ITK ANSYS. Pemenue 3a1a4 MexaHuKH 1e(hOPMHPYEMOTO
tBepnoro tena B [IK ANSYS.
HUTOro 30 40
IlepBas rpynmna nepuoja arrecrtanuu (3ader)
Hroro 30 40




4. BBISABJIEHUE PE3YJIbTATOB OCBOEHUS JUCIUITJINHBI

4.1. IMacnoprt ¢onaa oueHouHbix cpeactTs (POC) no AucCHUIIUHE
Tabauna 4.1 - [Nacnopt onna oneHouHsx cpeacts (POC) no AUCHUTIIMHE
Kongr
HaumenoBanue
Ne . | hopmupyeMbIx
OLICHOYHOT'O CPEICTBA TexHomnorus Bun arrecranuun Bunp! 3ansaTHit N
n/m KOMIIETeHITU I
1 2 3 4 5 6
1 |Tect Wudopmanmonno-  |Texymmii koHTpons  |[KoHTponbHas, OIIK-2.3., OIIK-
KOMMYHHUKAITHOHHAS CPC, 2.1., OIIK-2.2.,
oOpa3oBareibpHAs [Ipaktrueckne  |OIIK-3.1., OIIK-
TEXHOJIOTHS 3.2., OIIK-3.3.
2 |Dx3aMeHanoHHBIE TpaauuuoHHas IIpomexxyTouHas 3auer OIIK-2.3., OIIK-
OuIIeTHI oOpa3oBaresbHas aTTeCTaIus 2.1., OIIK-2.2.
TEXHOJIOTHUS

4.2 Bonipochl K 3K3aMeHY (3a4eTy)

IlepBas rpynmna nepuoaa arrectainum (3a4er) - 3aouHas ¢popma (1 cemectp), ounasi popma (2 cemectp)

1. YUncneHHbIe METO/IbI PEIICHHS HETMHEHHBIX aire0pandeckux ypaBHeHui. [loctaHOBKa 3a1aym.
I'eomerpudeckas HHTEpIpETAIIHSI.

2. YucneHHas anmpokcuManus TuepeHInaib-HOro ypaBHEeHHS TEIIONPOBOAHOCTH H TPAHHYHBIX YCIOBHH.

3. UucieHHbIe METOIbI PEIICHHS HAYaIbHO-KPAeBBIX 3a/1a4 JUTsl [u(EepeHIINANTbHBIX YPaBHEHHH B YaCTHBIX
npousBoAHbIX. O030p. [IpoeknroHHBIE 1 BapHAIMOHHBIE METO/IBI.

4. Cocras nmporpammuoro komiuiekca ANSYS. I'paduaeckue obomoukn u permarenu. [Ipunoxxenns Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. IlpocTpaHCTBEHHOE U TPEXMEPHOE MOJienpoBaHue KOHCTpyKiuu Ha OBM. CospemenHoe coctosiHue MKO u
nepcneKkTruBhl pa3Butus. [IporpamMusbiii komrmieke ANSY'S.

6. Coznanue npoekra B 00os0uke ANSYS Workbench.

7. Pemenne nnxeHepHbIX 3a71ad B ANSYS.

8. Pabota B Mmomynie DesignModeler.

9. MucTpymeHTsI 1ist co3ianus 3cku3a B DesignModeler.

10. Co3nanue u npeodpazoBanue 3D moaeneii.

11. Umnopt n HanpasieHue reoMmerpuu u3 BHemHuX CAD cucrtem.

12. Co3manne KOH(POPMHBIX ¥ HEKOM(OPMHBIX CETOK.

13. Mocrpoenue cetku B Moayie ANSYS Meshing (rnoGansHbie METOB).

14. TTocTpoeHrne TOBEPXHOCTHBIX U OOBEMHBIX CETOK, THOPUIHBIX CETOK.

15. Beigenenue obmacTei Te4eHNS U3 TBEPAOTEINBHON T€OMETPHH.

16. [MocTpoeHue ceTok B 00JIACTSAX TEUEHHH U TBEPIBIX TeJIaX AJIS 3a/1a4 CONPSIKEHHOTO TEIIO00OMEHA.

17. Pemenune nuddepeHnmanbHpIX ypaBHEHHH.

18. Pemienne HennHENHBIX 3a0a4.

Bropas rpynna nepuojaa arrectaumu (3ader) - 3aouHasi ¢popma (2 cemectp), ounasi popma (3 cemectp)

1. Pacuet 060pya0BaHHs NPUTOUYHBIX YCTAaHOBOK JIJIsl YBIAXKHEHHS U OCYLICHHUS BO3yXa, BIArOCOACpKaHUs
BO3/yXa.

. Uurepdeiic npunoxenust ANSYS Mechanical APDL.

. I'pannynbie ycnoBus i TemioBoii 3agaun B ANSY'S Mechanical.

. MonienupoBaHue Jiy4ucToro TeriooomMena ¢ nomornsto npuinoxenus ANSYS Workbench Mechanical.

. Ommucatp Momymu ANSY'S, KoTopble HCTIOTB3YIOTCS IS CTATHYECKUX / JUHAMUYECKIX PAcUeTOB.

. Pemenue 3anaun ¢ momosto npunoxenus ANSYS Mechanical APDL.

. Onpexenenue napaMeTpoB HAPYKHOTO (BHYTPEHHET0) BO3yXa B XOJOJHBIH, IEPEXOTHBIH, TETIIBIN IEPHUOIBI.
. Pacuer ynenpHO# TeII0BOI XapaKTePUCTUKH 3/IaHUS HAa OTOIUICHHE, BEHTWIIAINIO U TOpsYee BOJOCHAOKEHHE.
9. Pacuer perynupoBaHus TEIUIOOTAAYN M CXEM MPUCOSANMHEHUS OTOMUTENBHBIX TPHOOPOB.

10. Pacuet cxem mpucoeAHEHHUS BO3AyXOHarpeBareien (Bo31yX00XIaguTeseil) Mo BO3AyXy U TeIIIOHOCUTEIIO.
11. OGopynoBaHHe MPUTOYHBIX U BBITSHKHBIX CUCTEM, pa3MelleHre 000pyI0BaHus, HOPMBI BO3JyX000MeHa U
MIPOEKTHPOBAHUS.

12. Pemrenue HenMUHEHHBIX 3a1a4.
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TpeTbsi Tpynmna nepuoja arrectanum (3auer) - 3aounas popma (3 cemectp)

1. Pacuet koMneHcaluy TEIIOBBIX YUIMHEHUH CTOSKOB CHCTEMBI OTOIUICHUS B MAJIO3TAXKHBIX 3AaHUIX (2-3
JTaxa).

. Pacuer xoaddunmrenTa n3mydeHus OTOMMUTEILHBIX TPHOOPOB.

. PacueT TennoycToiuynBOCTH MOMEILICHU.

. PacueT uupKynAIMOHHBIX HACOCOB MPH HE3aBUCUMOW CHCTEME TEeTIIOCHA0KEHHS.
. Pacuer gaBienus raza wim mapa B pe3yJbTare APOCCETHPOBAHNS.

. Mogenu ternoodMeHa, 3anoxennsie B ANSY'S Fluent.

. OcHoBHbIe dTanbl pemenus 3agaun B ANSYS Fluent.

. MacTpyments! noctobpadotku pesynsraroB ANSYS Fluent.

. [Toctpoenne ceTok ¢ momormpio ANSYS Fluent Workflow.

10. BnaxxHOCTH Iapa Ha BBIXOJE MOJIEIH MPH 33JaHHBIX MTapaMeTpax Ha BXOJe.

11. MopenupoBaHue 5po3un.
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4.3 TexHoJiorusi BbIsIBJI€HUS] YPOBHSI OCBOEHH S JUCUMIIUHbBI

TexHoMOTHUS BBIABICHUS YPOBHS OCBOCHHS TUCIIUILIMHBI IPUBOIUTCS B PoHAE orleHOUHBIX cpencts (POC).



5. YYEBHO-METOJMYECKOE 1 UHO®OPMAILIMOHHOE OBECIIEYEHME OCBOEHMS
JUCHUILINHBI (MOY.JIS)

5.1. OcHoBHas ¥ IONOJHUTEJbHAS JUTEPATypa
OcHoBHas1 quTepaTypa

1. bemapes, U. A. (mou. ; HTACY (Cubctpun), kad. [Ipuknagnas matematuka). KoMIbloTepHOE MOAEIHPOBAaHHE
B 3a71a4ax cTpouTenbeTBa : yued. mocodbue / M. A. benapes, H. H. ®enoposa, U. A. ®epopuenko ; HoBocub. roc.
apXUTEKTyp.-cTpouT. YH-T (CubcTtpun). - HoBocuOupck : HTACY (Cuberpun), 2012. - 153 ¢. : un. - bubnwmorp.: c.
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enoposa, H. H.  MoaenupoBanue runporazoauHamudeckux mnpoueccoB B [IK ANSY'S 17.0 [DnexkTpoHHBIi
pecype] : yuebrnoe mocodue / H. H. ®emoposa, C. A. Bamsrep, FO. B. 3axapora. - HoBocubupck : HoBocnoupckmit
rOCyIapCTBEHHBIN apXUTEKTYPHO-CTpouTenbHbIN yHUBepcuTeT(Cubcetpun), 9bC ACB, 2016. - O1eKTpoH. TEKCT. -
ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

JonosHUuTEeNbHAS JIUTEpPaTypa

1. ®enopona, H. H. (z-p dus.-mat. nayk, npod. ; HTACY (Cuberpun), kad. KOHECKO). MoaenupoBanue
ruaporasoanHaMudeckux mnporeccoB B IIK ANSYS 17.0 [DnextponHBIH pecypc] : yae6Hoe mocobue / H. H.
®enopona, C. A. Bansrep, 0. B. 3axaposa ; M-Bo oOpazoBanus u Hayku P®D, HoBocuO. roc. apXuTeKTyp.-CTPOUT.
yH-T (Cuberpun). - HoBocubupcek : HTACY (Cubcerpun), 2016. - Dnextpon. TekcT. - ISBN 978-5-7795-0798-1 :
0.1

2. bacos, K.A. TI'padwmueckuii uatepdeiic komrmriekca ANSYS [DnexTponHsIi pecype] : camoyunrens / K. A.
Bacog. - Caparos : [Ipodobpa3zoBanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. bacos, K.A. ANSYS [Onexrponnslii pecypc] : cupaBounuk / K. A. bacos. - Caparos : [IpodobpazoBanue,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

MeTtoanueckne yKazaHusi

1. lamanun, A.FO. PacdeTsl KOHCTPYKIIMA METOI0M KOHEUHBIX 3JIeMeHTOB B ANSY'S [DnexkTpoHHsIif pecypce] :
yaeOHo-MeToamdeckoe mocodue / A. 0. lllamanuH. - PacueTsl KOHCTPYKIIUK METOAOM KOHEYHBIX 3JIEMEHTOB B
ANSYS ; 2017-06-20. - Mockga : MocKOBCKast roCy1apCTBeHHAs aKkaZeMus BOJAHOTO TpaHcmopra, 2012. - 72 c.
(http://wvww.iprbookshop.ru/47951.html)

5.2. Hcnoab3yemble 0a3bl JaHHBIX M HHGOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI

Tabauma 5.1 Vicniosib3yemoe nporpaMMHOE 00eCIIeueHHE

Ne HaunmeHnoBanue IToareepxkenue
. /;1 WHPOPMAILIMOHHBIX PECYPCOB JULEH3UH KonnuectBo nuuen3nit
1 2 3 4
1 |ANSYS Academic Teaching advanced  |Kontpakr 6-21-4 ot 22.04.2021 50
2 |Mathcad 14.0 Junensus Ne57144586, Axr 45
BBIITOJIHEHHBIX Pa0OT OT
14.08.2021r NeAS
3 |Office 2007 Professional Plus Cepruduxar ot 20.08.2007 253
Ne42605370, CepTudukar ot
17.07.2008 Ne44290964,
Ceptudukar ot 26.09.2008
Ne44607324, AKT BBITTOJTHEHHBIX
pabot ot 14.08.2021T NeAS§
4 |Windows 7 Enterprise Horosop ot 11.10.2013 1 000
Ne43193/HCK3741, Jorosop
Tr000120566 ot 09.10.2016, Akt
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BBIMOJIHEHHBIX paboT OT
14.08.2021r NeA8

ANSY'S Academic Teaching advanced

KonTtpakr 6-21-4 ot 22.04.2021

50

Tabnuna 5.2 Mcnosnp3yemble 0a3bl JaHHBIX U HH(OPMALMOHHO-CIPAaBOYHbIE CHCTEMBI

Ne HaumenoBanue IToaTBepxxaeHue
. /IT nHGOPMAIIMOHHBIX PECYPCOB JMLEH3UH KonnuecTBo nunensuit
1 2 3 4
1 |DnexTpoHHBIN KaTajaor OMOINOTEKN Horosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubctpun) AKT BBITIOTHEHHBIX pa0doT OT
14.08.2021r NeA8
2 |Odummansuerii caiit [TIHTH CBobonHO pacnipoctpansiemast /1, 1 000
AKT BBITNIOJTHEHHBIX pa0oT OT
14.08.2021r NeA8
3  |DnexkTpoHHO-OMONINOTEYHAs CUCTEMa JloroBop Ha npeaocTaBIeHUE

IPRbooks

JIOCTYTIA K JIEKTPOHHO-
OHOJIMOTEYHON CUCTEME
IPRBOOKS ot 25.09.2020 Ne

5293/19
Tabmuna 5.3 Mcnonb3yemble HHTEPHET-PECYPCHI
No HaumenoBanue
. /;T “H(OPMAITMOHHBIX PECYpPCOB Cchblika
1 2 3
1 |MOODLE - INoptan gucranuuonnoro  |http://do.sibstrin.ru/login/ index.php
ob0yuenuss HUACY (Cuberpun)
2 |Yuebuble mocobus xadeapsl mpukaanaoi [http:/www.sibstrin.ru
matematuku HICACY (Cubctpun)
3 |Caiir xommaanu ANSY'S ansys.com/
4  |Caiit xomnanuu CADFEM-CIS http://www.cadfem-cis.ru/
5.3. Meroauuyeckue peKOMEHAALMH 10 OPraHU3ALUH U3YYeHUs TUCHHIIIHHbI

Tabauna 5.4 Viciosnib3yemble 00pa3oBaTenbHbIe TEXHOJIOTHU

HaumenoBanue
Ne TexHonoruu Bun 3assuii Kpatkas xapaktepuctuka
n/m
1 2 3 4
1. |AynutopHsie noTounbie 1 (MHpopManuonnsie ekuny, |Ha ieknusx: ucrnoib30BaHne MyJTbTHMEAUHHOTO
TPYIIOBBIC 3aHITHS B MPAKTUYECKUE 3aHATHS NPE3eHTaLMOHHOT'0 000PYI0BaHUS C
CIIEIUAIN3UPOBAHHBIX JIeMOHCTpanuei BuneopuisMoB, GoTtorpadui,
KJIaccax KOMITBIOTEPHBIX Ipe3eHTauuii, Ha
MPAKTUYECKUX 3aHATUAX: OCBOEHNE KOHKPETHBIX
YMEHUI U HABBIKOB MO MPEAI0KEHHOMY
IIPENOIaBATEIEM AITOPUTMY .
2. |Metox mmpoGiieMHOTO [IpoGiiemuBbIe CaMocCTOsTENbHOE U3YUCHHUE CTYyACHTaMU
M3JTIOKEHHS MaTepuaia JIEKITUH, TTPAKTHYECKUE Marepualia JeKIUHU ¢ IOCIeAyoIen
3aHATUSA JucKyccuel B ayauropun. Opranuzanus
y4eOHOU paboThI, HaNpaBJIeHHAs Ha pElIeHUE
KOMIUTEKCHOM y4eOHO-TI03HABATEIHHOMN 3a0a91
Ha MPAKTUYECKUX 3aHATHIX.
3. |UHTepakTrBHAS QopMma Jlexumsi-muckycens, JIeKusa-  |JIeKmus «oO0paTHOM CBSI3M», MPEIIIoIararoIiast

MPOBEJICHUS 3aHATUI

becena

o0cy’KJIeHre CIOPHBIX BOIIPOCOB,
BO3HHUKAIOLIHUX MTPU M3JI0)KEHUN MaTepHaa B
AyAUTOPHUH.
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Bcerpeun ¢ npencraBuTensiMu npoQHIbHBIX
KOMITaHHH, TIOCELIEHNE CIIeLMaIN3UPOBAHHbBIX
BBICTABOK.

Jucranmmonnoe oOy4yeHme

CamocTosTenbHas pabora,
KypcoBasi paboTa

CaMOCTOsITeNTFHO N3YYCHHE 00YYaIOIIIMUCS
y4eOHOro MaTepHaina B IUCTAaHIHOHHOM
pexxuMe Ha opTtaie http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHHSI MaTepHaa ¢
UCIIOJIb30BaHNEM TECTOBOH 0a3bl mopTaia
JUCTAaHIMOHHOTO 00YYeHUs!, KOHCYIbTAlUHU 110
BBITIOJTHEHHUIO NIPAKTHYECKUX 331aHUN 1
KYpCOBOMY NPOEKTHUPOBAHUIO B on-line pexxume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME
Tabauma 6.1 — MarepuanbHO-TEXHUYECKOE 00CCIICUCHHE JUCIUTLIHHBI

HauMeHnoBaHue crierinaibHbIX *
MMOMEILEHUIN U MTOMEIICHUIN IS
CaMOCTOSATEIHHON pabOTHI

OcHallleHHE CIIeIUAIbHBIX IIOMEIIEHNUI 1 MOMEIICHHUM TSI CAMOCTOSTEIbHOM
paboThI

1

2

3nanue yyeOHOTO KopIyca Mo
yn.Jlenunrpazackas, 113, 243 ayn.
(CPC)

YueOHas ayAUTOpUs AJIs IPOBEACHUS 3aHATHI JCKIIMOHHOTO TUIIA, 3aHSITUN
CEMHUHAPCKOTO TUTIA, KYPCOBOTO MPOSKTHPOBAHUS (BBIITOIIHEHHUS KYPCOBBIX
paboT), TPYIIOBBIX W WHAWBHYaTbHBIX KOHCYIBTAIINN, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTECTAI[|H.

KomnbrotepHoe 060pyaoBanue: koMibtorep 17 mit., mpoekrop 1 mt., 3xkpas 1
mT.;AKycTHKa (IpHOOPHI): aKyCTHUECKHE CHCTEMBI IS TIK 1
mT.;O60pymoBaHue s y9eOHOTO MpoIlecca: T10cKa ayauTopHas 1
wrt.;Mebenb: cTynbs 17 wT., cTynbs 27 Wr.

OO011ee KoMyecTBo MecT: 17

3nanue y4eOHOTo Kopiryca 1o
yn.Jlenunrpaackas, 113, 438 ayn.
(Kontponbras, 3auer,
[IpaxTrueckue)

YuebHast ayquTOpus A IPOBENCHUS 3aHATHH JEKIIMOHHOTO TUIIA, 3aHATHI
CEMHUHAPCKOTO TUIIA, KYPCOBOTO MPOSKTHPOBAHUS (BBIITOJIHEHUS KYPCOBBIX
paboT), TPYIIIOBEIX U WHANBUAYATBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJIA U
IIPOMEKYTOUHOM aTTEeCTaLUU.

KommnerotepHoe o6opyaoBanue: KoMmnbiotep 15 1wT., npoekrop 1 wrT., cepsep 2
IIT., MOHUTOP 3 IIT., OTPTEXHHUKA 2 IIT., TulaHIieT 1 mT.;Pa3Hoe: KOHAUITMOHED
1 .

O011ee KoJIM4YecTBO MecT: 21

*  CnenmanabHble TIOMEIICHUS — y9eOHbIe ayAUTOPUU IS POBEICHUS 3aHATHIA JEKIIMOHHOTO TUIIA, 3aHATHH
CEMHHAPCKOTO THTIA, KYPCOBOTO MMPOEKTHPOBAHUS (BBIITOIHEHIE KYPCOBBIX padoT), TPYIIOBBIX U
WHIWBUTYTbHBIX KOHCYIBTAIMMA, TEKYIIIETO KOHTPOJISI M POMEKYTOUHOM aTTeCTaIlnH, a TaK JK€ MTOMEIICHHS IS

CaMOCTOSITEIBHOM PadOTHI

ABTOp-pa3paboTUmK (BEAyINH JIEKTOP) J.B.Kapenun
(ToAmuch) DdUO

ABTOp-pa3paboTUmK (BEAyIINH JIEKTOP) N.A.benapes
(momuck) [()7(6]
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