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1. IACIIOPT PABOYEM ITPOI'PAMMBI JACIUTIIAHEI

Tabnuua 1.1 OcHoBaHue 1151 peanv3alyy JUCLUILUTHHBL

|Kox Ha PaBIeHyUs NOArOTOBKM/ CIEUHaNbHOCTH 08.04.01
HanpasjieHue NOANOTOBKH/ CIELIMATBHOCTh CrpourenbcTBo
Y poBeHb 00pa3oBaHUA Marucrtparypa
Ion pazpaboTku/06HOBICHUS 2021

Tabnuua 1.2 CTpykTypa IUCUMIUTHHBI B COOTBETCTBHHU C Y4EOHBIM MIAHOM

Bunel yueOHOM paboThl, BKIIFOYAS CAMOCTOATENBLHYIO

®opma 0byueHus:

pabory obyyalomuxcs U TPYA0EMKOCTh AUCLUNIIMHBI O4Has OYHO-3204Has 3a04Has
{'TpyiOEMKOCTb JUCLIMILTHHBI 3a4€THBIX €IHHHILI 8 8
; gziimmecmx 288 288
Konrakrnas pabora, |AyauropHas JIEKLIUU
Hac MPaKTHYECKUE

S:Hﬂmﬂ %6 20

nabopaTopHbIi

MPAaKTUKYM

Bueaynuropnas
CamocrosTenbHas pabota, yac 192 268
Tabnuua 1.3 GopMbl KOHTPOJIS JUCLUILTAHBI
Cemectp ®dopma obyyeHus:
u opma KoHTpONIS O4Has OUYHO-3a04Has 3a04Has

Neproibl KOHTPOS 2,3 cem 1,2,3 cem
sK3amMeH (bl)
32487 (bi) 2.3 cem 1,2,3 cem
Kypcosas pabora
KypCOBOH NPOEKT
VHAMBUIYaTbHOE 3aJaHue (KOHTPONIbHas paboTa) 2 cem 1 cem

Tabnuua 1.4 Bunsl caMocTosITenbHON paboTsl

1 . ®dopma 00yueHus
Bun camocrosTenbHON paboThI Bupn zansatus Tun nepuona
ouHas OYHO-3204Has | 3a04Has
{ToxroToBKa K MPaKTUYECKUM Teopernueckoe
ITpakTuueckue

BAHATHAM o0yueHue 76 148
Bpi10oNIHEHUE KOHTPOJIBHOH Teoperuueckoe

~ KontponsHas
padoTsl o0yueHue 38 40
[loproToeka K 3aue 3auer S AUEHAHOHH

1
’ K b€ CECCHH 78 80

Hroro 192 268




2. OEJIb OCBOEHUSA JUCIIAILINHBI

2.1. [iess B 32294 OCBOCHHSA AHCIHILIMHBI

Ossiafenne MaruCTpaHTaMu OCHOBHBIMH KOHLISTILIMSIMH MaTEMATHYECKOTO MOJETMPOBAHHUS C UCTIONb30BAHUEM
COBPEMEHHbBIX KOMIBIOTEPHBIX IPOrpaMM MHKeHepHoro aHanusa (CAE).

3anayuu OCBOEHUS JUCUHMILTUHBI

I. IipuoGpeTenne MarKCTPaHTaMM YMEHHI OCTAHOBKH 33]a4H, BbIGOPA METO/IA PElIeH s, POBECHHS PACUETOB

2

aHaliv3a ¥ OLCHKHM aJ€KBaTHOCTH PE3yJIbTAaTOB.

2. [lony4enyie MarnCTPaHTaMK OCHOBHBIX HABBIKOB PAbOTHI B COBPEMEHHOM KOMILIEKCE KOMIBIOTEPHBIX
porpaMM M KeHepHoro anammza ANSYS.

{Iporpamma cocTasneHa B cOOTBETCTBHH ¢ TpeOGoBaHHAMU DeepabHOr0 roCy1apCTBEHHOTO 06Pa30BATETbHOIO
cTaHfapTa Bbicluero 00pazopaHus MO HANpPaBJIEHHUIO MOATOTOBKH / CieuManbsHOCTH CTPOMTENLCTBO.

{Iporpamma cocTaneHa ¢ y4éToM peKOMEeHJaLMii IPUMEPHOM OCHOBHOM 06pa3oBaTeNbHOM IPOrpaMMBbl BBICLIETO
06pa30BanKs MO HaMpPaBIEHHIO NOArOTOBKH/ClielansHOCTH CTPOMTENbCTBO YTBEPKASHHOM 16.06.2021.

2.2.

[lepeuenb BIARMPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 JUCHHILTAAE (MOXYJII0), COOTHECEHHBIX ¢

HNAHEPYeMbIME Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbHOM NPOrpaMMBbI

Tabnuua 2.1 IepeyeHp MIaHUPYEMBIX PE3YJILTATOB 00YYEHHUS O TUCLIUTLIHHE

Koz 1 HaumeHOBaHUe KOMIIETEHIIUH
(pe3ynbTaT OCBOCHHS)

KOL[ W HAUMEHOBAHUE UHAWUKATOPA JOCTHXKEHHUS KOMIIETEHLIUHA

OIIK-2. Crocoben aHaTM3HPOBATS,
KDUTHYECKH OCMBICITUBATH U
IPEACTaBIATh MHGOPMALIHIO,
OCYILECTBIATD MOKCK
HAYUHO-TEXHMYECKON MHpOpMaLHH,
npuobpeTarb HOBBIE 3HAHHS, B TOM
YHC/IE € TIOMOLLBLI0 HHPOPMALMOHHBIX
TEXHONOTHH

OIIK-2.1. Cbop, cucTeMaTH3aLus ¥ OLEHKA JOCTOBEPHOCTH
Hay4YHO-TEXHMYECKOH MHPOPMALIMHK O pacCMATPUBAEMOM OOBEKTE, B T.U.
C MCITOJIb30BaHUEM UHGOPMAUMOHHBIX TEXHOIOTHH

OJTK-2. CriocobeH aHau3MpoBaTth,
KPUTHHECKH OCMbICIIHBATD U
NpeicTaBIaTh HHPOPMALHIO,
OCYILECTRIATD MOKCK
Hay4HO-TeXHHYECKOH HHpopMaluH,
npuoOpeTaTh HOBBIE 3HAHKS, B TOM
4yCJle C MOMOLLBI0 HHGOPMALHOHHBIX
TEXHONOTUH

OIIK-2.2. Mcnosnb30BaHHe CPEACTB MPUKIIAIHOTO MPOrPaMMHOIO
obecneveHus 111 000CHOBaHHS Pe3yJbTATOB PEILEHUS 3a0a4H
NpodeCcCHOHANBHOMN AeSTeNbHOCTH

OITK-2. CnocobeH aHanu3upoBaTh,
KDUTHYECKM OCMBICTIMBATh U
fpeACTaBasTh HHPOPMALIHIO,
OCYLIECTBIATh MOMCK
Hay4HO-TEXHUYECKOH HHpOopMaluHy,
1proOpeTaTh HOBBIC 3HAHUS, B TOM
4UCIIe ¢ IOMOUIBIO UHGOPMALIMOHHBIX
TEXHONOTHH

OIK-2.3. Mcnonb3oBaHue HHOOPMALHOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTHH 111 0QOPMIIEHHS NOKYMEHTALMH 1 NPEACTABIECHHS
HHGpOpMaUU

{1K-3. TipoBenenue
HayJHO-HCC/IENOBATENIbCKUX U
OfiBITHO-KOHCTPYKTOPCKHUX pa3paboTok
PW WCCIIEOBAHUH CaMOCTOATENBHBIX
tem (1D 40.011 OTP B)

INK-3.1. IIpoBenenue paboT no o6paboTKe U aHAIU3Y
Hay4YHO-TEXHHYECKOH MHPOpMAaLMK U Pe3ybTaTOB HCCIEN0BaHMI

Tabnuua 2.2 — [nanupyemslie pe3yJIbTaThl OCBOCHHS AUCLIMILIAHBI 00Pa30BaTeNbHON MPOrpaMMsl

Koz 1 sameHoOBaHME MHIUKATOpA
LOCTVDKEHHS KOMIIETEHLIUU

HaumenoBaHue nokasarens oueHUBaHUs (pe3ysbTaTa 00y4eHus Mo
JUCLMIIITUHE)




1

2

|
|

i

OIIK-2.1. Cbop, cucremaruzanys u
OLEHKa JIOCTOBEPHOCTH
HAYYHO-TEXHUYECKOW HH(POPMAIIUHU O
paccmarpuBaeMoM 00BEKTe, B T.4. C
MCHIOJIb30BaHKEeM UH(POPMAMOHHBIX
TEXHOJOMHH

3uaer: OIIK-2.1. TexHonoruu MHGOPMALEOHHOTO MOIETMPOBAHHUS,
COBPEMEHHbIE CUCTEMbI aBTOMAaTU3UPOBAHHOTO MPOEKTHPOBAHHUS,
CHCTEMbI aBTOMATHU3aLIMU HH)KEHEPHBIX pacyeToB

Vmeer: OIIK-2.1. Co3naBate uHpOpMaUMOHHEIE MOZIENH 0OBEKTA B
cpenie MHQOPMAaLMOHHOIO MOAETHPOBaHHSl, CO3aBaTh POEKTHYIO
JIoKyMeHTanMro ¢ nomoieo CAD-cuctem (cuctem
aBTOMAaTU3UPOBAHHOTO NPOSKTUPOBAHHS)

Hmeer napbiku: OITK-2.1. C6opa, cucreMaTH3aUumu U OLIEHKH
JOCTOBEPHOCTH HAYy4YHO-TEXHUUYECKOMH HHDOPMALIUK O
paccMaTpuBaeMoM OOBEKTE, B T.4. C UCIONb30BAHHEM
MHGOPMALIMOHHBIX TEXHOJIOTHI

]
i

OlK-2.2. Mcnonb3oBaHue CpeacTs

{NMPUKIIaABOoro NporpaMmmMHOro

obecrieueHus s 060CHOBaHUSA
PE3YNLTATOB pellieHHs 3a0a4l
ripodeccHoHaNbHOM AeSTebHOCTH

3naet: OIIK-2.2. [TpuHuumns! paGoThl NPUKIAAHOTO MPOrPAMMHOIO
obecneyeHus s pa3paboTKH U 0POPMIIEHMS HAYYHO-TEXHHYECKO
JOKYMEHTaLUH

Vmeer: OIIK-2.2. CoznaBath HHGOPMALIMOHHYIO MOZEND,
COBOKYITHOCTB IPEICTABIECHHBIX B JIEKTPOHHOM BUIE JOKYMEHTOB,
rpaM4YeCcKHX U TEKCTOBBIX AAHHBIX M0 0OBEKTaM

Uwmeer naspiku: OITK-2.2. C ucnonb3oBaHieM aBTOMATH3MPOBAHHBIX
CHCTEM pEeLATh CI0XKHbIE 3a/1a4l NPO(ECCUOHATIBHOM NEATENLHOCTH, a
TaKKe HACTPAaHBaTh TAKUE CHCTEMBI /ISl ONTHMHU3ALMH CBOEH paGoThI

OTIK-2.3. Mcnonk3zoBanue
“HQOPMALMOHHO-KOMMYHHUKALHOHHBIX
TEXHOMOUHA IS 0hopMIIEHUS
LROKYMEHTALMK W NPeICTABICHHUS

b opMaLmy

3naet: OIIK-2.3. MeTonuky co3nanus MHGOPMALMOHHOM MOAENH
o0bekTa B cpesie MFHYOPMaLMOHHOTO MOJETMPOBAHHUS

Vwmeer: OIIK-2.3. [IpumenaTs HHGOPMALIHOHHO-KOMMYHHKALMOHHbBIE
TEXHOJIOTUHM U151 OPOPMIIEHHUS JOKYMEHTALMU

Hmeer nappbiku: OIIK-2.3. Co3gaHus uepTexei, KOHCTPYKTOPCKOH
H/WITH TEXHONIOTMYECKOM NOKyMeHTauu u/umi 3D moneneii

|
!

{1K-3.1. [lposenenue pabot no

obpaboTke U apanuzy

HAYYHO-TEXHUYECKOU HHbOpMalHU 1

iPE2ybTaTOB MCCIIeAOBAHMM

3naer: IIK-3.1. AKTyanbHyr0 HOPMaTHBHYIO JOKYMEHTALMIO

Vmeer: [1K-3.1. ObopmMiisaTh pe3ynbTaTbl HAYYHO-HCCAEA0BATENLCKUX U
OIBITHO-KOHCTPYKTOPCKHUX paboT

Hmeer nappiku: I1K-3.1. OcymecTeieHus paspaboTKu M1aHOB U
METOAMYECKHX NMPOrpaMM MPOBEACHHUs UCCIIeI0BaHUI U pa3paboTok

Mrdopmanus o BbIABICHUU Pe3yIbTaTOB OCBOSHHSA JUCLIMIUIMHBI NpeacTasieHa B MoH/Ie OLEHOYHBIX CPECTB MO
nucuunnune. Iacnopt ®OC npencrarneH B pasnene 4 PIT/I.

Hiprumeuanue: @OC paspabateiBaercs kak npunoxenue K PIT B cootsercTBuu ¢ Ionoxenuem o ®OC,
YTBEPIKIEHHBIM JIOKATbHBIM HOPMATHBHBIM aKTOM.




3. COAEPXAHME TUCIAITIJINHBI

3.1, Temp1 yueOHOH gucHHNIMHBI (JIEKNHOHHbIE 3AHITHSI)
He nipenycmotpeHo.
3.2. IlpaxTHyeckme H cEeMHHAPCKHE 3aHATHA H HX COAEp/KAHHE
Tabnuua 3.2 Tembl NPaKTHYECKUX 3aHATHIA
KonnyectBo yacoB no gpopmam
00yyeHus
HaumeHnoBanue Konr. pab Cawm. pab
Mo 1/ pasznena Tema u coneprkanue NpaKTHYECKOrO § §
JUCLIMTUTAHBI 3aHATHA & &
(Mo-myns) 3 ) 8 S
s |8 | E g || &g
; s | E| S| E|E| g
| o) o oM o o ™
i 2 3 4 5 6 7 8 9
ilepBan rpynma 3aounas popma (1 cemecrp), ounas
nepHona ¢opma (2 cemectp)
arrecramuy (3a9eT)
| I {Bsezenne B cuctemsl [Beenenue. ANSYS Workbench. . 16 2 8 10
3 asTomatusupoBaHHo |Mcropus nakera ANSYS. OcHoBHEIE
IO IPOEKTUPOBAHHUS |KOMIIOHEHTHI IAKETa U THIIbI aHAJIU3A.
Pa6ota B 0o6onouke ANSYS Workbench.
2|Beenenue B cuctembl [Moayne DesignModeler. PaGora B 16 2 10 10
aBTOMATU3MpOBaHHO |Moxnyne DesignModeler. Cozpanue u
\TO MPOEKTHPOBaHus |npeobpazoBanue 3D mopeneii.
a 3 |Beenenue B cucteMsl |[Monyns ANSYS Meshing. Umnopr u 16 2 10 10
| ABTOMATU3MPOBAHHO |HAIPaBJIEHHE FEOMETPHU U3 BHELIHUX
ro npoexTuposanus |CAD cucrem. IlocTpoenue ceTku B
monyne ANSYS Meshing (roGaibHeie
METObI).
4 |Pewienue 3amav c Pewenue 3anay Mexanuku 16 2 10 10
HCTOJIb30BaHUEM aedopmupyemoro teepaoro tena B [TK
NPOrpPaMMHOro ANSYS. Peluenue 3aau MexaHuKu
komruiekca ANSYS  |medopmupyemoro teBepaoro tena B ITK
ANSYS.
UTOIO 64 8 38 40
Ifepeas rpynma
nepuona
arrecTanmum (3a4eT)
Eropas rpynma 3a04Has popma (2 cemecTp), ouHan
nepuona dpopma (3 cemectp)
arrecTapum (3a4er)
I {Peuenue 3apau Pemrenue 3agay MexaHuku 8 2 10 12
MEXaHUKH nehOopMHPYEMOro TBEpAOro Tesa B
nedopmupyemoro  |ANSYS Structural. Pemenue 3anay
TBEPJOro Tena MEXaHHUKH 1e(OPMHUPYEMOro Tena B
ANSYS Structural. OcHoBHBIE
IOJIOXKEHHUS METOa KOHEYHBIX DJIEMEHTOB.
2 {Pewienue 3aqaq Pewenue 3anau B Mmogyine ANSY'S 8 2 10 12
MEXaHUKH Mechanical. Tunsl aHanuzoB (Moaenei) u
nedopmupyemoro pewareneii B ANSYS Mechanical.
TBEPIOro Tena Hurepdeiic 1 oCHOBHBIE MPUEMBI PaGOTHI
B ANSYS Mechanical.




J

3 |Pewenue 3amau Pewienue 3anau B mogyne ANSYS 8 8 10
MeXaHUKH Mechanical. Bunsl Harpy3ok u
neopMHpyeMOro  [3aKperuieHui.
TBEPAOro Tena
4|Pemiexue 3amay Perienue 3apau B momyne ANSYS 8 2 10 12
, MEXaHWKH Mechanical. YueGHble npumepsl
} nedopMupyemMoro craTMYecKux pacqeroB B ANSYS
TBEPHOro Tella Mechanical. YueGHsle npumeps!
JuHaMH4YecKHuX pacyeToB B ANSYS
Mechanical.
UTOTO 32 6 38 46
Bropas rpymna
epuoxa
arrecranum (3a4er)
Tperbs rpynna 3a09Has popma (3 cemecTp)
nepHoxa
i ATTeCTAEA (3a4eT)
1 {Peurenuvie 3anau Pemenune 3anay MexaHuKH )KHAKOCTEN U 2 24
‘ MEXaHUKH razoB B ANSYS CFD. Marematuueckue
| MKUIKOCTEH M ra3oB  |Monenu s pewenus 3agauy CFD.
2 {Peienue 3a5aq Penienue 3amaq MexaHUKH JKUIKOCTEH 2 24
MeXaHHUKH ra3oB B ANSYS Fluent. OcHoBHEIE
JKMIKOCTEH M razoB  |mpuemsl pabotel B ANSY'S Fluent.
IIpumep peruenus 3amaun 8 ANSY'S
Fluent.
3 |Pewienue 3anau Pelnenue 3agay MexaHuKH )KUAKOCTEH U 2 14
MEeXaHHUKY razoe B ANSYS Fluent. [Tocrnpoueccunr
MCMIKOCTEH M rasoB  |pesyJibTaToB.
HTOIO 6 62
| Tperes rpynna
Hepueaa
arrecTanuy (3a4er)
Wroro 96 20 76 148
3.3. JlabopaTropHblii NIPAKTHKYM H €ro COAepXKanue
He npenycmotpeHo.
3.4. Kypecopoii npoexT (paGoTa) H ero XapakTepucTHKA
He nipenycmorpeHo.
3.5. VmpmBuHayadbHOE 3aJaHHE H €ro XapaKTepHCTHKA
Tabmuua 3.5 Tembl MHOMBULYANBHBIX 331aHUI
KonuuecTBo uyacoB no gpopmam
o0yueHus
Konrt. pa6 Cam. pab
= X
Ne a/n Tema HHAMBUIYANBHOTO 3aJaHuUs g E
Sl 2| 5| E| = z
S| & | s |38 |8 | 8
1 2 3 4 5 5 6 7
Ilepsan rpynna nepuoa arrecrauuu (3a4er) - 3209Has
; dopma (1 cemectp), ounas popma (2 cemectp)
' 1 |Peiuenune 3ana4 MeXaHuKU neopMUpyeMOro TBEpAOro Tena B 38 40
| [IK ANSYS. Pewenue 3anau MexaHuku 1ehOpMHpPYEMOro
: ‘reepaoro tena B [TIK ANSYS.




UTOIO
IlepBasi rpynna nepuoaa arrecranuu (3ager)

38

40

Hrore

38

40




4. BBSIBJIEHUE PE3YJIbTATOB OCBOEHUS I CUUILIMHBI

4.5, JNlacmopr ¢donna onenounsix cpeacrs (POC) no AucounInHe
Tabmua 4.1 - Tlacnopt donna oueHounsix cpeacts (POC) no AucLMNIMHE

Konpt
Ne HaumeHoBanue o
i TexHonorus Bup arrecrauuu Bunpel 3anatuit | dopmupyembix
n/n | OUEHOYHOTO CPeACTBa o
KOMITETeHLMIH
{ 1 2 3 4 5 6

1 iKonrponrHas padora |TpagunuoHHas Texywmmii kouTpone  |KoHTposbHas OIIK-2.3.
obpazoBarenpHas
TEXHOJIOT U

2  {PasHOypOBHEHBbIE TpagumonHas Texywmii koutpons  |[IpakTuyeckue  |OITK-2.1.,

3aJa4¥ U 3aJaHus obpazoBarenbHas OIlK-2.2.,
TEXHOJIOT S IK-3.1.,
OIIK-2.3.

3 iTecr Hudopmaumronno-ko |Texywwmii koutpons  |CPC OIIK-2.1.,
MMYHUKalMOHHAs OIIK-2.2.,
oOpasoBarenbHas OIlK-2.3.,
TEXHOJIOT U IK-3.1.

4 Tecr Hudopmarmonno-ko |[Ipomexyrounas 3aver OIIK-2.3.,

‘ MMYHHUKalHMOHHAs  |aTTecTauus OIIK-2.1.,
f obpasoBarensHas OIIK-2.2.,
‘ TEXHOJIOT s TK-3.1.

4.2 Boupocst K 3x3aMeny (3a4eTy)

ifepsasn rpynma nepuoaa aTrecTanuu (3a4er) - 3a0unas gopma (1 cemecrp), ounas popma (2 cemectp)
1. Yucnennble METOABI PELUCHHS HETMHEMHBIX alrebpandeckux ypaBHeHui. [locTaHoBKa 3a0auH.
l"eomerpuyeckas HHTeprpeTanus.

2. Hyucnennas annpokcuManus 1 epeHIaabHOro ypaBHeHHs TeIIONPOBOJHOCTH M IPaHMYHBIX YCIOBUM.

. dncneHHble METOIbl PELIEHUs HaualbHO-KpaeBhIX 3a1a4 11 AuddepeHIHaIbHbIX YPABHEHMI B 4aCTHBIX
npou3BoAHbIX. O630p. IIpoeKHOHHbIE U BapUALIHOHHBIE METOIBI.

4. Cocras nporpammeoro kommiekca ANSYS. I'paduueckue oGomnouku u pewarenu. [punoxenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. IlpocTpaHcTBEHHOE U TPEXMEPHOE MOJEIUPOBaHHe KOHCTPYKUMU Ha DBM. CopemenHoe coctosHue MKD u
nepenexTiebl pasBuThA. Ilporpammusiii kommieke ANSY'S.

5. Cozpanue npoekra B o6onouke ANSYS Workbench.

7. PelueHue uH>XeHepHBIX 3a1a4 B ANSYS.

8. Pabora B monyne DesignModeler.

9. Vinctpymentsi st co3nanus ackusa B DesignModeler.

10. Coznanue u npeobpazosanue 3D moaenei.

I. Umnopr u HanpaBneHue reometpun 13 BHelwHuX CAD cucrem.

2. Cosjjanyie KOHQOPMHBIX U HEKOM(OPMHBIX CETOK.

. Iloctpoenne cetku B Mmomyne ANSYS Meshing (rinobanbHbie MeTOIb).
. [Tocrpoenre noBepXHOCTHBIX U OOBEMHBIX CETOK, FTMOPHIAHBIX CETOK.

(O8]

b

4
i

]
1

(OS]

P
EEN

. Boinenenue obnacrei Te4eHUs U3 TBEPAOTENLHON FE€OMETPUM.

. flocTpoenue ceTok B 06JaCTAX TEUSHHUI U TBEPABIX TeIaX VIS 3aa4 CONMPSKEHHOrO TEMI000MeHa.
. Peiwenne nuddepeHnanbHbIX YpaBHEHUH.

18. PeiueHue HenMHEWHBIX 3aay.

i
1

N

]

~3

Bropas rpynna nepuoAa arrecranum (3ader) - 3aounas gopma (2 cemectp), oanas popma (3 cemectp)

{. PacyeT 000py0BaHMA NPUTOYHBIX YCTAHOBOK JUISl YBIAXKHEHHS U OCYLUEHHUS! BO3YXa, BIIArOCOIEpKaHHs
BO3yXa.

2. Vinrtepdeiic npunoxenus ANSYS Mechanical APDL.
3. I'parnynble ycaoBUs Ans TermnoBoi 3agaun B ANSYS Mechanical.



4. Monenuposasye Ty4HCTOrO TeIIoooMeHa ¢ momoupto npuioxenus ANSYS Workbench Mechanical.

5. Onucars Moxynu ANSYS, KoTopble HCINONB3YIOTCS ISl CTATHYECKHX / AMHAMHUYECKHUX PACUETOB.

6. Pewnenve 3anaum ¢ nomornpto npunoxkenus ANSYS Mechanical APDL.

7. Onpeiesienye napaMeTpoB HapyKHOTO (BHYTPEHHEro) BO3/LyXa B XOJIOMHBIH, MEPEXOIHbIM, TEMIbIi NEPUOIEI.
8. Pacyer ynenbHOM TENIOBON XapaKTePUCTHKH 31aHUs Ha OTOIUICHHE, BEHTHIIALIMIO U ropsAdee BOJOCHA0KEHHE.
9. Pacuer perynupoBaHus TEIIOOTIAYM U CXEM MPHCOEAUHEHHS OTONUTEbHBIX MPUOOPOB.

10. Pacuer cxem npucoeIMHeHUs BO3AyXOHarpepartesiei (BO3NyX00XIauTeNei) 10 BO3NYXY H TEMIOHOCUTEITIO.

i 1. OGopynopaHKe NPUTOYHBIX M BBHITSDKHBIX CHCTEM, pa3MeLieHHe 000pyA0BaHHs, HOPMbI BO3LYX000MeHa H
IPGEKTHPOBAHUS.

i2. Pewyenue BenuHedHbIX 3a1a4.

Tperbs rpynma mepuoAa arrecTanuu (3ader) - 3aounas gpopma (3 cemectp)

1. PacyeT KOMMEHCAUMM TEMJIOBBIX YAJTUHEHUH CTOSKOB CHCTEMbI OTOILIEHHS B MAIOITAKHBIX 30aHUAX (2-3
ITAXKA).

2. Pacuer koo puMeHTa U3y4YeHUs OTOIMUTENbHBIX IPHOOPOB.

. PacyeT TennoycToiMYMBOCTH MOMELIEHMIA.

. PacyeTr uupKyJISLIMOHHBIX HACOCOB MPU HE3AaBHCHUMOM CUCTEME TEIIOCHA0KEHUS.

h I~ W

. Pacyer napieHus rasa M rnapa B pe3ysbTare APOCCeTUPOBaHUS.
. Monenu Tennoodmena, 3anoxenssie B ANSYS Fluent.
. OcHosHble 3Tansl pemuenus 3anaud B ANSYS Fluent.

~1 O

&. WncrpymenTsl mocrobpaborku pesynsTatoB ANSY'S Fluent.

5. [ocTpoenue cerok ¢ momoipio ANSYS Fluent Workflow.

10. BnayxHocTh Mapa Ha BBIXOJE MOJENH NPH 3aJaHHbIX NapaMeTpax Ha BXOE.
i 1. MozenupoBaHue 5po3uH.

4.3 TexHoNOrus BLISIBJCHHA YPOBHSI OCBOCHHS THCIHHIIJIHHBbI

Texnonorus BeIABIEHUs YPOBHA OCBOSHHS JUCLMILIUHBI IPUBOAUTCS B HoHe oueHouHbIX cpeacts (HOC).



5. YYEBHO-METOAMYECKOE M HTHOPOPMAIIMOHHOE OFECHEYEHUE OCBOEHUS
TACTAILIHEL (MOXY JIsT)

5.1. OcuoBHas W NONOJHHTEIbHAS JIHTEPATYypa

OcxoBHasl TUTEpPATypa

1. benapes, K. A. (mou. ; HTACY (Cuberpun), kad. [Ipuxnagnas maremaruka). KommnerotepHoe
MOJE/IMPOBAHME B 3a/la4aX CTPOMTENLCTRA : yueb. nocobue / M. A. benapes, H. H. ®enoposa, 1. A. ®epopuenko
; HoBocub. roc. apxuTekTyp.-cTpoHT. YH-T (Cubctpun). - HoBocubupek : HTACY (Cubetpun), 2012. - 153 ¢.
ui. - bubnuorp.: c. 151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enoposa, H. H.  Monenuposanue rugporazoanHamMudeckux npoueccos B [TK ANSYS 17.0 [DnekTponHbiii
pecype] : yuebnoe nocobue / H. H. ®enoposa, C. A. Bansrep, 0. B. 3axaposa. - HoBocubupck :
Hosocubupckuii rocy 1apcTBeHHBIH apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuTeT(CubeTpun), 95C ACB, 2016. -
SrniextpoH. TekcT. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

JE@EE@EHMTEHLHQSI JHTepaTrypa

1. ©®enoposa, H. H. (#-p ¢us.-mar. Hayk, npod. ; HTACY (Cubcerpun), kad. OHECKO). Mopenuposanue
ruaporasoauHamuyueckux npoueccos B [TIK ANSYS 17.0 [OnexTponHsiii pecypc] : yue6Hoe nocobue / H. H.
Denoposa, C. A. Banerep, 10. B. 3axaposa ; M-o o6pasopanus u Hayku P®D, HoBocHG. roc. apXHTeKTyp.-CTPOUT.
yu-T (Cubetpun). - Hopocubupek : HTACY (Cubcerpun), 2016. - Dnektpos. Tekct. - ISBN 978-5-7795-0798-1 :
6.u.

2. Bacos, KA. T'padudeckuii narepdeiic komruiekca ANSY'S [Onekrponnsiii pecypce] : camoyumtens / K. A.
bacos. - Caparos : IIpodobpasosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
{(http://www.iprbookshop.ru/63587.html)

3. bacos, KLA.  ANSYS [OnekrponHsiii pecypc] : cripaBounuk / K. A. Bacos. - Capartos : [Ipodobpasosanue,
2017. - 640 c. - [SBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

Meronngeckue yrasanusi

1. lamanun, A.JO. PacueTsl KOHCTPYKLMI METOJOM KOHEYHBIX 3neMeHTOB B ANSYS [DnexTpoHHsblii pecypce] :
yuebHno-meroguueckoe nocodue / A. YO. Illamanus. - PacueTsl KOHCTPYKLIMI METOIOM KOHEUHBIX 3JIEMEHTOB B
ANSYS ; 2017-06-20. - Mocksa : MockoBckasi rocyapcTBeHHas akaieMusi BOJHOTO TpaHcnopra, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

5.2. Wcpoms3yemple 6a3b1 JaHHBIX H HHPOPMANHOHHbIE CIPABOYHbIE CHCTEMbI

Tabnuua 5.1 Mcnone3yemoe nporpaMMHoe obecriedeHne

Ne44607324, AKT BBIMTOJTHEHHBIX
pabot ot 15.08.2020r NeA7

Ne HaumenoBanue [MoaTBepxaeHue "
, KonuuecTro nuueH3uii
n/m MH(OPMALIMOHHBIX PECYPCOB JTHLICH3UH
1 2 3 4
| 1 |ANSYS Academic Teaching advanced |Konrpaxr 6-21-4 ot 22.04.2021 50
2 {Mathcad 14.0 JInnensus Ne57144586, Axr 45
BBITIOJTHEHHBIX padoT OT
15.08.2020r NeA7
3 [Office 2007 Professional Plus Cepruduxkar or 20.08.2007 253
| Ned2605370, Ceprudmkar ot
I 17.07.2008 Ne44290964,
| Cepruduxkar ot 26.09.2008
|
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4 |Windows 7 Enterprise AKXT BBINOJHEHHBIX paboT OT 500
15.08.2014r NeA1 , Akt
BBIIIOJTHEHHBIX paboT OT
15.08.2020r NeA7

5 {ANSYS Academic Teaching advanced [Konrpakr 6-21-4 ot 22.04.2021 50

Tabnunua 5.2 Mcnonb3yemble 6a3bl JaHHBIX U HHOPMALIMOHHO-CIIPABOYHbIE CHCTEMBI

[PRbooks

JocTyna K
3NEKTPOHHO-OMOIUOTEYHOM
cucreme IPRBOOKS ot
25.09.2020 Ne 5293/19

Ne HanmenoBanue IlonTBepxaenue s ——
n/mi HH(OPMAaLIMOHHBIX PECYPCOB JMLECH3UH
1 2 3 4
i {OnexkTpoHHIH KaTanor OHOIHOTEKH Jorosop o1 20.10.2016 Ne16816 , 500
{HI'ACY (Cubctpun) AKT BBINOTHEHHBIX paboT OT
| 15.08.2020r NeA7
2 |Oduumanpheiii cait TTIHTB CBobonHo pacnpocTpansemas B]I, 1 000
AKT BBINIOJTHEHHBIX paboT OT
15.08.2020r NeA7
3 | OneKTpoHHO-OMONMOTEeYHAs CUCTEMa Jloroeop Ha npexocTaBieHHe 1000

Tabnuua 5.3 Hcnone3yemble HHTEpHET-pecypebl

Ne Haumenosanue
. Ccrpuika
1/n “H(OPMALHOHHBIX PECYPCOB

1 2 3

I IMOODLE - Iopran AUCTaHLMOHHOTO
obyuenus HI'ACY (Cubctpun)

http://do.sibstrin.ru/login/ index.php

2 |Yuebubie nocodus kadenpsr
npuxiaaHoi marematuku HI'ACY
(Cubcrpun)

http://www.sibstrin.ru

(O8]

| Cait komnanuu ANSYS

ansys.com/

4 |Caiit xomnanun CADFEM-CIS

http://www.cadfem-cis.ru/

h

J. Meroguyeckne PEKOMEHJALHMH IO OPraHU3aAlHHA H3YYCHHUSA JHCIHNIHHBI

Tabauua 5.4 Hcnons3yeMble 00pa3oBaTebHbIE TEXHOIOMHH

Ne HaunmenoBanue .
Bun zaustuii Kparkas xapaktepucruka
n/n Texuonoruu
1 2 3 4

ij_],[/lTOprle MOTOYHBIE U
Py arnoBbi€ 3aHATHA B
CHCIHAATU3UPOBAHHBIX
jKjaccax

{
|

HHdopmaLoHHbIE TeKLHH,
NPaKTUYECKHEe 3aHATUSL

Ha nexumsx: ucnonszoBaHue
MYJIBTUMEAMHHOTO NPE3EHTALMOHHOTO
000pyIOBaHHUSA C IEMOHCTpaLUei
BHAEO(UIBEMOB, hoTOrpaduii, KOMNBIOTEPHBIX
npesenrauui, Ha npakruyeckux 3aHATHAX:
OCBOEGHHE KOHKPETHBIX YMEHHI U HABBIKOB 11O
NPENI0KEHHOMY NPENOoJaBaTesieM airOPUTMY.

2. {Meron npobaeMHOro
MNI0JKEeHUS MaTepHaa

IIpobnemHsie

3aHATUA

JICKLUH, NPAKTHYCCKHE

CamocTosTeNbHOE U3yYEeHHE CTYAEHTaMU
MaTepHana JeKLUUH ¢ MOClenyoLeit
JucKyccuei B aynuropud. OpraHusanus
yuebHOl paboThl, HanpaBleHHas Ha PeLleHHE
KOMIUIEKCHOH yueOHO-NI03HaBaTeNbHOM 3a1a4u
Ha MPAKTUYECKUX 3aHATHAX.
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L2

T
iMurepakTuBHas gopma
NPOBENCHUS 3aHATHI

Jlexuus-muckyceus,
nexuus-Oecena

Jlexuus «oOpaTHO# CBA3WY, MpeAnoaramas
00Cy KIeHHe CIOPHBIX BOMPOCOB,
BO3HHUKAIOLIMX MPH U3JI0KEHUM MaTepuasa B
ay IMTOPUM.

Berpeur ¢ npeacraButensiMu npoguiibHbIX
KOMIIaHHH, MOCELEHHE CrIeLIMATU3MPOBAHHBIX
BBICTABOK.

Iucranumnonnoe o0yuyeHue

CamocrosrensHas paboTa,
KypcoBas paborta

CamocTosTeNnbHO U3ydeHHe 00yYaroLUMHC
y4eOHOro MaTepuaia B AMCTAHLIMOHHOM
pexuMe Ha noprtane http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEGHHSI MaTepHaia ¢
MCIIONB30BAaHUEM TECTOBOM 0a3bl moprana
JHMCTaHLIMOHHOTO O0YUESHHS, KOHCYJIBTALIMH T10
BBITIOJHEHHUIO MPAKTHYECKUX 3aJaHHH U
KypCOBOMY IPOEKTHPOBaHHIO B on-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuua 6.1 — MarepuaibHO-TeXHHUECKOE 00€CTIEYEHHE TUCIIUTITIMHBI

HaumerioBande crieLMaIbHbIX*
NIOMEILEHKH ¥ MOMEIEeHHH IS
CaMOCTOSTENbHOM padoThI

OcHaleHue crienMaIbHBIX TOMEIIEHUH U MOMEIEHUH 1 CAaMOCTOATENbHOM
paboTEI

1

2

3nanue yueOHOro Kopmyca 1o
vi.Jlenunrpanckas, 113, 243 ayn.
CPC)

VueOHas ayauTopus s NPOBEASHHSA 3aHATUH JIEKUMOHHOIO THITA, 3aHATHI
CEMUHApPCKOTO THIa, KyPCOBOIO MPOEKTHPOBAHUS (BBITONHEHHS KYPCOBBIX
paboT), rpyNMoBbIX U HHAWBUAYAIbHBIX KOHCYJIBTALMMH, TEKYLIErO KOHTPOIs
Y TIPOMEXXYTOYHOM aTTeCTaluK.

KomnerorepHoe o6opynosanue: komnbrorep 17 wwr., npoekrop 1 ., sxpan 1
wIT.; AKycTHKa (MpUOOpPhI): aKyCTHYECKHE CUCTEMBI IS TK 1
wr.;O60pyaoBanue A1 yueGHOro npowecca: 0cka ayJuTopHas 1
wt.;Me6esns: cronel 17 WIT., CTybs 27 1T.

Obuee komuuecTBO MecT: 17

3naHue yueOHOro Kopimyca mno
yii.Jlenunrpaackas, 113, 438 ayn.
{Konrponehas, 3auer,
[TpaxkTuyeckue)

VueOHas ayauTopHs s NPOBEACHUS 3aHATUMN JTEKUMOHHOIO THIA, 3aHATHI
CEeMHMHApCKOro TUIA, KypPCOBOIrO MPOEKTUPOBAHUS (BBITIOTHEHHS KYPCOBBIX
paboT), rpyNMoBLIX U MHAWBUIYANbHBIX KOHCYJIbTALMMN, TEKYLIErO KOHTPOIS
U IPOMEXKYTOYHOM aTTECTALIH.

KomnbrotepHoe o60opynoBanue: koMmnsiotep 15 wr., npoekrop 1 1., cepsep
2 WT., MOHUTOP 3 LIT., OFPTEXHHUKA 2 IIT., miiaHweT 1 wr.;PasHoe:
KOHAMLMOHep 1 1uT.

O61ee KomyecTBO MecT: 21

%

CnenualbHble NOMEIICHUA — y‘-{e6HI>Ie AyUTOPHUU OJIA NIPOBEACHUS 3aHATHH JIEKLHOHHOTO THUIIA, 3aHATHH

CeMHHAPCKOro THNA, KypCOBOro MPOEKTHPOBaHHMA (BBIMOIHEHHE KYPCOBBIX paboT), FPYMIOBBIX U
VHIUBUYaIbHBIX KOHCYIBTALH, TEKYLIEro KOHTPOJIS ¥ MPOMEXYTOYHOM aTTECTALMH, 4 TaK e MOMEILEHHUS I

CaMOCTOATEbHOH paboTsl

ABTOp-pa3paboTymK (BeoyLLMii IEKTOP)

H.A benapes
(0)7(6]
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