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1. IACIIOPT PABOYEH IIPOI'PAMMBI TUCITUILIAHBI
Tabnuua 1.1 OcHoBaHue A peanu3aluy IUCLUILIUHBI

Kon naripaBneHus moaroToBKy/ CrieliaibHOCTH 08.04.01
HanpapneHue noarotoBky/ cneuraabHOCTh CTpOUTENbCTBO
VYpoBeHb 06pazoBaHus Marwuctparypa
['on paspaboTku/0OHOBNEHHUS 2021

Tabmuua 1.2 CTpykTypa AMCUMIIIMHBI B COOTBETCTBUH C YYEOHBIM MJIAHOM

Bunsl yueGHOH paboThl, BKIIIOUAs CaMOCTOATENbHYIO paboTy

dopma o0yueHus:

00y4aloLMXCS U TPYAOEMKOCTb AUCLIMIUTUHBI oyHas OYHO-3204Has 3a04Hasl
TpynoeMKOCTh JUCLUIUTUHBI 3a4€THBIX EIUHUL 8
aKaJeMHUYECKUX
288
4acoB
KonrakrHas paborta, |AynutopHas JeKUMU
4ac MpaKTHYECKUE 96
3aHATHA
1ab0paTopHbIf
IPaKTUKYM
BueaynuropHas
CamocrosiTensHas paboTa, 4ac 192
Tabnuua 1.3 Gopmbl KOHTPOSA IUCUMITUHEI
Cemectp dopma obyueHus:
U popMa KOHTPOJIS OYHast OYHO-3204Has 3a04Hasl
NEPUOABI KOHTPOJIS 2,3 ceM
9k3aMeH (bl)
3a4€T (bl) 2,3 cem
KypcoBag pabota
KYPCOBOH MPOEKT
UHIMBHIYaNbHOE 3a0aHue (KOHTpOJibHas paboTa) 2 cem
Tabnuua 1.4 Buael camocTosTensHOM paboTsl
. ®dopma 0Oy4deHus
Bup camocTosTenbHOM padoThI Bun 3anarus Tun nepuona
OYHas OYHO-3a04Hasl | 3a04Has
[Tonroroeka Kk npakTH4ecKUM Teopetuueckoe
[IpakTuyeckue
3aHATUIAM o0yyeHue 76
BbIrosHeHHE KOHTPOILHOM Teopetuueckoe
KonTponrHas
paboThl obyueHue 38
OK3aMeHaUMOHH
[Tonrororka k 3a4erty 3auet
bI€ CECCUM 78

Hroro

192




2. HEJb OCBOEHMA JUCHUILIMHBI

2.1. Heapb 1 3axa4H OCBOEHHS JUCIHHIINHLI

OBnajaeH1e MaruCTpaHTaMH OCHOBHBIMM KOHLEMLMAMH MaTeMaTH4ECKOrO MOAEIMPOBAaHHs C UCMOIb30BaHUEM
COBPEMEHHBIX KOMIbIOTEPHbBIX MPOrpamm uHxeHepHoro aHanuza (CAE).

3agauu OCBOCHMS JUCUMILIUHBIL:

1. IlpnoGpereHre MarucTpaHTaMH YMEHHI OCTAHOBKY 3a1a4H, BBIOOpa METOa PELUCHUS, IPOBEACHUS pacieTOB,
aHa/u3a U OLCHKH afeKBaTHOCTH Pe3ysIbTaTOB.

2. [TonyueHHWe MarucTpaHTaMi OCHOBHBIX HaBBIKOB pabOThI B COBPEMEHHOM KOMILIEKCE KOMITbIOTEPHBIX
nporpamMM WH>keHepHoro aHanusa ANSYS.

[Iporpamma cocTasjieHa B COOTBETCTBUHU C TpeOoBaHUAMH DenepanbHOro rocyaapCTBEHHOro 00pa3oBaTeIbHOro
CTaHAapTa BbICUIEr0 0Opa30BaHMs M0 HAMPABJIESHHUIO MTOATOTOBKU / crieluanbHOCTH CTPOUTEIBLCTRO.

[Iporpamma cocTaBsieHa ¢ yu€ToM pekoMeHAaMH PUMEPHOH OCHOBHOM 06pa3oBaTe/bHOM NporpaMMbl BBICILETO
00pa3oBaHus MO HANPABIECHHIO MOArOTOBKM/cieuranbHOCTH CTPOUTENLCTBO YTBep KaEHHOH 16.06.2021.

2.2. IlepevyeHn MIAHHPYEMBIX Pe3yIbTATOB O0yUEeHHS MO AUCHHNIMHE (MOAYII0), COOTHECEHHBIX C
IJIAHUPYeMbIMH pPe3yJIbTATAMH OCBOEHHS 00pa30BaTeIbHON NPOrpaMMBbl

Tabnuua 2.1 [NepeveHp mIaHUpyeMbIX pe3ybTaTOB 00y4eHUs M0 AUCLMIUIMHE

Koj 1 HauMeHOBaHWE KOMIETEeHIUH

Kon 1 HaMeHOBaHHE MHOMKATOPA JOCTHXKEHUS KOMIETEHLIMU
(pe3ynbraT OCBOEHUS)

OIIK-2. CnocoOeH aHaJIM3UpOBATh, OIIK-2.1. C6op, cucTeMaTU3aLysl U OLEHKA JOCTOBEPHOCTH
KPUTHYECKH OCMbICIUBATh U Hay4YHO-TEXHUYECKOH MH(OPMALIMU O pacCMaTpUBaeMOM OOBEKTE, B T.4.
NPEeACTaBAATh HHPOPMALMIO, C UCTIONBb30BAHUEM MH(OPMALIMOHHBIX TEXHOIOI I

OCYLIECTBJIATh MOUCK
Hay4HO-TeXHHYeCKoH MHPopMaLuy,
nprobdpeTaTb HOBBIE 3HAHMS, B TOM
4yciie ¢ MOMOUIBIO MHOPMALIMOHHBIX

TEXHOJIOTUH

OIIK-2. CnocobeH aHanu3UpOBaTh, OIIK-2.2. Mcronb30BaHMue CPeaCTB MPUKIAIHOTO MPOTPAMMHOTO
KPUTHUYECKH OCMBICIIMBATh U obecneveHus a1 000CHOBAaHHS PE3y/ILTATOB PELISHHUS 3a1aun
NpeaCTaBAsATh HHPOPMALHIO, npodeccHOHAIEHOMN IeSTETEHOCTH

OCYLLECTBATh MIOUCK
Hay4YHO-TEXHUYECKOH HHpOopMauuy,
npuoOpeTaTh HOBbIC 3HAHUS, B TOM
YUCIIe C MOMOLIBE HH(OPMALMOHHBIX

TEXHOJIOTUH

OIIK-2. CnnocoOeH aHaTM3UpOoBaTh, OIIK-2.3. Mcnonb3oBanue MHGOPMALMOHHO-KOMMYHHKALMOHHBIX
KPUTHUYECKH OCMBICIIUBATD U TeXHOJIOTUH 151 0POPMIIEHHS JOKYMEHTALMH U [IPEeACTABICHHS
NpeACTaBIATh MH(OpMALMIO, uHpopMaLUH

OCYLLECTBISATh NOUCK
Hay4YHO-TeXHHUYeCKol HHpOopMaLUy,
npuoOpeTaTs HOBBIE 3HAHMS, B TOM
YHCIIe C MOMOLLBIO HH(POPMALIMOHHBIX
TEXHOJIOTHUH

OIIK-3. CnocoGeH cTaBUTb U peliarhb OIIK-3.1. ®opmynupoBaHue HayYHO-TEXHUYECKOH 3a1auu B chepe
Hay4YHO-TEeXHUUYECKHUE 3aa4M B 001aCTH  |(podecCHOHaIBHOM NeITeIbHOCTH Ha OCHOBE 3HaHUs MpolyieM oTpaciu
CTPOMTEJILCTBA, CTPOUTEIIBHOM Y ONBITA UX PELUCHHMS

MHIYCTPUM Y )KMIIMLIHO-KOMMYHAIbHOTO
XO03sIMCTBA HA OCHOBE 3HAaHUS MpodeM
OTpACIIH U OMbITA UX PELICHUS




OIIK-3. CriocobeH cTaBUTh U peLlaTh
Hay4HO-TeXHU4YeCKUe 3aJa4u B 00J1acTH
CTPOMTENbCTBA, CTPOUTENbHOM
MHAYCTPUHU U SKUITMIHO-KOMMYHAJIbHOTO
X035MCTBa HAa OCHOBE 3HaHMs NpodieM
OTpac/i U OMbITa UX PELIEHHs

OIIK-3.2. Bbibop METONOB peLUeHHUS, yCTaHOBICHHE OTPaHUueHHH K
pelLIeHsIM Hay4yHO-TEXHHUUECKOH 3aa41 B chepe mpodeccCHoHaNbHOM
JeSTENbHOCTYA Ha OCHOBE HOPMAaTUBHO-TEXHUYECKOH NOKYMEHTALHH 1
3HaHUSA NMPoOJIEeM OTPACIIH U ONbITA UX PELICHHU

OIIK-3. CriocobeH cTaBuTh U peluaTh
Hay4HO-TeXHUYECKUE 33aJa4u B 001acTH
CTPOUTENBCTBA, CTPOUTENBHOM
MHIYCTPUH U JKUITHLIHO-KOMMYHAJIEHOTO
X03HCTBA Ha OCHOBE 3HAaHHs NPoGIeM
OTpPAaCIIU U OIbITA UX PELLEHUS

OIIK-3.3. Pa3paboTka U 000CHOBaHKE BbIOOpa BapHaHTa PeLUEeHUs
HAY4HO-TeXHUYECKOH 3a1a4u B cepe npodhecCHoHaNbHOM
JeSTeTbHOCTH

Tabmuua 2.2 — [TnaHupyeMble pe3ynbTaThl OCBOCHHUS IUCLMIUIMHBI 00pa3oBaTeIbHON POrpaMmbl

Kon u HaumMeHOBaHuUE HHIHUKaTOpa
JOCTHXKEHHUA KOMINIETCHI WA

HaumeHoBaHue nokasarens OUSHUBaHUS (pe3ynbrara 00yUYeHus 1o
JUCLUMIUIMHE)

1

2

OIIK-2.1. Cbop, cucremarusauys 1
OLIEHKa 10CTOBEPHOCTH
Hay4YHO-TEXHUYECKOH HHpOpMALMU O
paccMarpuBaeMoM OOBEKTE, B T.U. C
MCITIOJIb30BaHUEM UH(OPMALIMOHHBIX
TEXHOJIOTUH

3naet: OINK-2.1. Texnonoruu uHGOPMaLHOHHOTO MOIEIUPOBAHUS,
COBPEMEHHBIE CUCTEMB] aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHHU,
CHCTEMBbI aBTOMATH3ALMU UH)KEHEPHBIX PAaCYETOB

VYmeer: OIIK-2.1. CoznaBars HHGOPMALMOHHBIE MOIENIN O0BEKTA B
cpeae UHGOPMALMOHHOIO MOJCIMPOBAHUS, CO3AaBaTh IPOSKTHYIO
JokymeHTauuro ¢ nomousto CAD-cucrem (cuctem
aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHUS )

Hwmeer naBpiku: OITK-2.1. COopa, cucTemMaTu3alyy U OUEHKH
JOCTOBEPHOCTH HAay4HO-TEXHUYECKOH MH(pOpMaLMHU O
paccMarpuBaeMoM OObEKTE, B T.Y. C UCMOIb30BAHUEM
HUH(OPMALIMOHHBIX TEXHOJIOTHH

OIIK-2.2. Ucnonb3oBaHUE CPEeaCTB
NPHUKIaJHOTO POrPaMMHOIO
obecrieueHus 111 000CHOBaHHUA
pe3yJIbTaTOB pelieHUs 3aJa4u
npodecCHOHANBHOM AEATENbHOCTH

3naet: OIIK-2.2. [TpuHUMIEl pabGoThl MPUKIATIHOTO MPOrPAMMHOrO
obecrnieyeHus A pa3paboTKy 1 0POPMIIEHHS HAayHUHO-TEXHUYECKOM
JOKYMEHTAaLIU{

Ymeer: OIIK-2.2. Co3naBars HHPOPMALIMOHHYIO MOJIENb, COBOKYITHOCTb
NPEeACTaBICHHbIX B IEKTPOHHOM BHUIE JOKYMEHTOB, rpadUUeCKUX U
TEKCTOBBIX JaHHBIX MO0 00BbEKTaM

Hmeet HaBpiku: OINK-2.2. C ucnonb3oBaHUEM aBTOMATH3UPOBAHHBIX
CHCTEM pelluaTh CJIOXKHbIE 3a7a4u MPO(eCCUOHANBHOM AeITENbHOCTH, &
TaKKe HaCTpauBaTh TaKMe CUCTEMBI I ONTUMHU3ALMH CBOEH paboThI

OIIK-2.3. Ucnonb3oBanue
MH()OPMALIMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOrui Ajis opopMiIeHUs
JOKYMEHTALMU U MPeICTaBICHUSA
uHpopMaLry

3naet: OIIK-2.3. Metoauky cozgaHus HHGOPMaLMOHHON MOIEeIU
o0beKTa B cpefe MHHOPMALIMOHHOTO MOAEIUPOBAHUS

Ymeer: OIIK-2.3. [TpuMeHaTh HHPOPMALIMOHHO-KOMMYHHUKALIMOHHbIE
TEXHOJIOTUH AJIA 0(pOpMIEHUS JOKYMEHTALMH

Hmeet napiku: OIK-2.3. Co3panus ueprexeid, KOHCTPYKTOPCKOM
W/WIM TEXHOJIOTHYECKON JoKyMeHTauuu u/vunu 3D moznenei

OIIK-3.1. ®opmynupoBaHue
Hay4HO-TEXHHYECKOM 3a1auu B chepe
npoeccuoHanbHON AeATeTbHOCTH Ha
OCHOBE 3HaHUA NpodeM OTpaciu U
OTbITA MX PELICHUT

3Haet: OINK-3.1. Metonuky cbopa 1 cucTeMaTtizaluu uHdopmaumu 06
ONbITE PELICHUS Hay4YHO-TeXHUYECKOH 3a1a4uu B cepe
npodeCcCUOHANILHOM AEATENBHOCTH

VYmeer: OIIK-3.1. BeInonHsATh NOCTaHOBKY Hay4YHO-TEXHUUYECKOM 3a1auu

Wmeet napiku: OITK-3.1. @opmynupoBaHus HayYHO-TEXHUYECKOH
3ajauu B cepe npodhecCHOHANBHON AeSATeNbHOCTH Ha OCHOBE 3HAHUS
npo0eM OTpaciH U OMbITa UX PELUEHUs

OI1K-3.2. Beibop MeTONOB pelieHus,
YCTaHOBJIEHHE OIPaHUUEHHH K
PeLUEHUsM HAyYHO-TEXHHU4ECKOM 3a1a4u
B chepe npodeccroHambHOM
JIeITENBHOCTH HA OCHOBE

3naet: OIIK-3.2. MeToauky nocTaHOBKU HAy4YHO-TEXHHUYECKON 3a0a4u

VYmeer: OIIK-3.2. AHanu3upoBaTh HOPMaTHBHO-TEXHHUECKYIO
JOKYMEHTALIMIO 1S peLIEHHs HAYYHO-TeXHUYECKON 3a1a4uu B cepe
npodeccuoHaNbHOM AEATETbHOCTH




HOPMaTHBHO-TEXHHYECKO#
JOKYMEHTALIMH U 3HaHHUS 1pobiiem
OTPACIIM 1 OTIBITA MX PELICHUS

Hwmeet HaBbiku: OITK-3.2. BeiGopa METOIOB peLleHHUs, YCTAHOBIEHHS
OIpaHUUYCHUH K pelIeHUsIM Hay4YHO-TeXHUUYECKOH 3a/1auu B cepe
npodeccuoHaNbHOM AESTeNEHOCTH

OIIK-3.3. Pa3paboTka u 060cHOBaHHE
BbIOOpA BapHaHTa peleHus
Hay4HO-TEXHM4ECKOM 3a1auu B cdepe
npodeccHOHaNBHON NeATENbHOCTH

3naet: OIIK-3.3. MeToauky cocTapieHus nepeuHen paboT 1 pecypcos,
HeOOXOMMUMBIX JUTs peLIeHHs] HAayYHO-TEXHUUECKOM 3a1a4u B chepe
npodecCUOHANBHOM AESTeNEHOCTH

Ymeet: OIIK-3.3. O0ocHOBBIBaTE BHIOOpP BapHaHTa peLUCHUs
Hay41HO-TEXHMYECKOH 3aga4u B cepe npodeccuoHaIbHOM
JeATeIbHOCTH

Wmeet naBeiku: OITK-3.3. PelueHus HayuHO-TEXHUUYECKHX 3a1a4

MHudopmaLus o BbISBICHUM Pe3yJIbTATOB OCBOSHUS AUCLMIUIMHBI NpeacTapieHa B DOHE OLIEHOYHBIX CPEICTB T10
aucuunnuse. [acnopr ®OC npencrarnen B paznene 4 PI1I.

[Ipumeuanune: @OC paspabareiaeTcs kak npunoxenue k PIIJI B coorBercTBuu ¢ I[Tonoxennem o ®OC,
YTBEP>KAEHHBIM JIOKaJIbHBIM HOPMATUBHBIM aKTOM.




3.1.

He npenycmotpeHo.

3.2.

3. COAEPKAHHME TUCIHUIL/IAHBI

Tembl yueOHOM IMCHANTHHBI (TeKIUOHHbIE 3aHATHS)

IIpakTHYecKkHe 0 CEMHHAPCKHE 3aHSATHS U UX CONAEPKaAHHe

Tabnuua 3.2 TeMbl NpakTHUYECKUX 3aHATUH

KonnuectBo wacos no ¢gopmam

obyueHus
Haumenosanue KoHrT. pad Cam. pad
N paznena Tema u copeprkaHue MPaKTHYECKOro = )
o/ s s
JACLUIUTAHbI 3aHATUA & =
o = Q =
(Mo-nyns) - s < » < s
S|l | 2|8 | =z| B
g | & |8 |8 |3 8
1 2 3 4 5 6 7 8 9
Ileppasi rpynna ouyHas ¢opma (2 cemecTp)
nepuoaa
arTecTanmu (3a4erT)
1 |[Beenenue B cucremsl |Beenenue. ANSYS Workbench. . 16 8
aBromaruzupoBaHHor |Mcropus nakera ANSYS. OcHOBHbIE
0 NPOEKTUPOBAHMSl  |KOMITOHEHTBI MAKEeTa U TUIbl aHANK3A.
Pa6ora B o6onouke ANSYS Workbench.
2 |Beenenue B cucremsl |Monynb DesignModeler. Pa6ora B momyne | 16 10
aBromatuzupoBanHor |DesignModeler. Coznanue u
0 MPOEKTUPOBaHUus  |mpeobpaszosanue 3D Moxaenei.
3 |Beenenue B cucremsl |[Monyns ANSY S Meshing. Umnopt u 16 10
aBTOMAaTH3UPOBAHHOT |HANpPAaBJICHUE reOMETPUM M3 BHELIHUX
o npoektupoBaHus |CAD cucrtem. [locTpoeHue ceTku B
monyne ANSY'S Meshing (rno6anbHbie
METOAbI).
4 |Pewienue 3anauy ¢ Pewienue 3anau MexaHUKU 16 10
UCIIOJIb30BaHHEM aedopmupyemoro teepaoro tena B [IK
NPOrpaMMHOIO ANSYS. Pelnenue 3anay MexaHuKu
xommnnekca ANSYS |medpopmupyemoro teeproro Tena B [1K
ANSYS.
UTOIroO 64 38
Ilepsas rpynna
nepuoaa
arrecTanuu (3ayer)
Bropas rpynna ounas ¢opma (3 cemecTp)
nepuoaa
aTTecTanum (3a4er)
1 |Peuenue 3anau Pemienue 3ana4 MexaHuKU 4 6
MEXaHUKH nedopMHupyeMoro TBEpIOro Tena B
nehopMUpyeMOro ANSYS Structural. Peinenue 3anau
TBEPOOro Tena MEXaHUKHU 1eQOopMHUPYEeMOro Temna B
ANSYS Structural. OcHOBHEBIE OTOXKEHUSA
METOJIa KOHEUHBIX JIEMEHTOB.




2 |Peluenue 3anau Pewuenue 3agau B monyne ANSY'S 4 6
MEeXaHUKH Mechanical. Tunel aHanu30B (Moznenei) u
nehopMUpyEeMOro pewateneit B ANSYS Mechanical.
TBEPAOro Tesa HHTepdeiic 1 0OCHOBHBIE MPUEMBI PabOThI
B ANSYS Mechanical. YueOnbie
NpUMEPBI CTATUYECKHUX PacueTOB B
ANSYS Mechanical. Y4yeOHble mpuMepsI
JWHaMH4ecKkux pacueToB B ANSYS
Mechanical.
3 |PewieHue 3agau Pewrenue 3amau 8 momyne ANSYS 4 4
MEXaHUKH Mechanical. Bunel Harpy3ok u
nedopMupyemMoro 3aKpeIUICHUH.
TBEpAOro Teja ,
4 |Pewmenue 3ana4 Pewenue 3agau B momyne ANSYS 6 6
MEXaHUKH Mechanical. YyeOHble mpuMepsl
nedopMupyeMoro cratuueckux pacuetoB B ANSYS
TBEPIOro Tena Mechanical. YueOHble mpuMepbl
JUHaMH4ecKuX pacueToB B ANSY'S
Mechanical.
5 |Pewmienue 3aga4u Peluenue 3anay MEXaHUKH JKHIKOCTEH U 4 4
MEXaHUKH razoB B ANSYS CFD. Maremaruueckue
JKUAKOCTEH M ra3oB  (mopmenu anis pewenus 3anad CFD.
6 |Peienue 3anau Pelnenue 3aga4 MeXaHUKH XXHAKOCTEH U 4 6
MEXaHUKU razoB B ANSYS Fluent. OcHoBHbIC
JKUAKOCTEH 1 ra3oB  [mpuemsl padboThl B ANSY'S Fluent.
ITpumep pewenus 3anaun B ANSYS
Fluent.
7 |Pewienue 3anay Pelnenue 3amau MeXaHUKHU XKUAKOCTEH U 6 6
MEXaHUKH razoB B ANSYS Fluent. I[TocTnpoueccunr
JKUIKOCTEH U ra3oB  |pe3ysbTaToB.
HUTOIoO 32 38
Bropas rpynna
nepuoaa
aTrrecTanuu (3a4er)
Hroro 96 76
3.3. JlaGoparopHbIii NPAKTHKYM H €ro coiep:kaHue
He npenycmotpeHo.

3.4. Kypcogoii npoekT (patora) u ero XapaKTepUCTHKA

He

NpeLyCMOTPEHO.

3.5. HuamBuayadbHOE 32JaHHE M €ro XapaKTepHCTHKA
Tabnuua 3.5 TeMbl HUHIUBUAYANILHBIX 3a0aHUN

KonnuecTBo uacos o popmam

00yyeHus
Kownr. pab Cawm. pab
= =X
Ne n/nm Tema vnaMBHIYaNBHOIO 3a1aHUA g S
I 5
o = Q =
< <
s | @ | E| s || E
< - o < - o
= | E| S || E| 8
S o 8 ° ) S
1 2 3 4 5 5 6 7
IlepBas rpynna nepuosa arrectanuy (3a4er) - ouyHas popma
(2 cemectp)




1 {Mtoroeas koHTponbHas padora. PelueHue 3agayum -- pacuer 38
HaIps>KEHHO-1e(pOPMHUPOBAHHOTO COCTOSHUS KOHCTPYKLIUH,
MOZENIMPOBaHUE TEUEHUS JKUAKOCTH B KaHaJle.
UTOIroO _ 38
IlepBasi rpynna nepuoaa arrecTalun (3a4eT)
Hroro 38




4. BBIABJIEHHUE PE3YJIbTATOB OCBOEHUSA JUCIUIIINHBI

4.1. Tlacomopt ¢ponna onenoynbix cpeacTs (POC) no qucnunInHE

Tabauua 4.1 - [TacnopT douaa oueHounsix cpeacts (GOC) no gucuunIuHe

Konpr
Ne HaumeHnoBanue .
TexHomnorus Bup arrecrauuu Bunpl 3anatuii | GopmMupyeMbIx
n/m | OLEHOYHOro CpeacTBa o
KOMITETeHMH
1 2 3 4 5 6
Konrponbhas pabora |TpanuuuoHHas Texywuii kouTpons  [KoHTponeHas OIIK-2.2.,
oOpazoBarenbHas OIIK-3.2.
TEXHOJOI s

2 |Pabouas TeTpanp TpaguumoHHas Texymwuit koutpons  [CPC OIlK-2.1.,
oOpa3zoBarenbHas OIIK-2.2.,
TEXHOJIOTHS OIIK-2.3.,

OIIK-3.1.,
OIlK-3.2.,
OIIK-3.3.

3 [CobecenoBaHue WHrepaxTrBHas Texywwmii kouTpons  |[Ipaktuyeckue  |OIIK-2.1.,
oOpasoBarenbHas OIIK-3.2.,
TEXHOJIOT U OIIK-2.2.,

OIIK-3.1.,
OIIK-3.3.,
OIIK-2.3.

4 |Tecr Hndopmanuonno-ko |[TpomerxkyTounas 3auer OIlK-2.1.,
MMYHUKaLUHUOHHAs arrecTauus OIIK-3.2.,
oOpazoBarenbHas OIIK-2.2,,
TEXHOJIOTUS OIIK-3.1.,

OIIK-3.3.,
OIIK-2.3.

4.2 Bonpocsl K 3k3aMeny (3a4eTy)

Ilepsas rpynna nepuoaa arrecTanuu (3a4er) - ounas popma (2 cemectp)

1. UucneHHble METOIBI peLICHUs HETMHEHHBIX anredpanueckux ypaBHeHui. [TocTaHOBKa 3a1a4H.

FeomeTpuquKaa UHTEpHpETALIUA.

2. Yucnennas annpokcumMaums JuddepeHInanbHOro ypaBHeHHs TEIUIONPOBOAHOCTH U IPAHMYHBIX YCIIOBHIA.
3. YucneHnble METONBI PELUEHHS HAYalbHO-KPaeBbIX 3a1a4 A7 AU depeHIHaTbHBIX YPABHEHUM B YaCTHBIX

npou3BoAHbIX. O030p. [IpoeKLHOHHbIE ¥ BapUALIMOHHbBIE METOBL.

4, HOCTpOBHl’IC CETOK B 00JIACTAX TEYEHHUH U TBEPABIX TEJIaX AJIA 3a4a4 COMPSAXKECHHOIro TEMI000MeHa.

5. Pewuenue nuddepeHunanbHbIX ypaBHEHHA.
6. PelieHve HenMHEMHBIX 3a1a4.

- 7. Cocrap nporpammHoro kommiekca ANSY S. I'papuueckue o0onouku u pewarenu. [punoxkenus Workbench,

Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.
8. Cosnanue npoekra B o6onouke ANSYS Workbench.

9. Peluenue unxeHepHsix 3ana4 B ANSYS.

10. PaGora B Mmomyne DesignModeler.

11. UHcTpymenTsl nns cozaanus ackusa B DesignModeler.

12.
13.
14.
15.
16.
17.
Bropas rpynna nepmnoga arrecranuu (3a4er) - ouHasi popma (3 cemectp)

Cosnanue u npeobpaszosanue 3D moznenei.

Hmnopt 1 HanpaBneHue reometpuu u3 HeWHUX CAD cucrem.
Cosnanue KOHPOPMHBIX U HEKOM(OPMHBIX CETOK.

[Toctpoenue cerku B Moayne ANSYS Meshing (rnodanbHeie METOABI).
[TocTpoeHHe NOBEpXHOCTHBIX U OOBEMHBIX CETOK, THOPHIHBIX CETOK.
Briaenenue obnacreit Te4eHUs U3 TBEPAOTEIbHOW F€OMETPUH.




1. PacueT 060pynoBaHus MPUTOYHBIX YCTAHOBOK ISl YBJIQKHEHUS M OCYLIEHMs BO3AyXa, BIarocoaepKaHus
BO37YyXa.

. OnpeneseHue napaMeTpoB HapyKHOTO (BHYTPEHHEr0) BO3yXa B XONOAHBIH, ME€PEXONHBIM, TEMJIbIHA NEPHOIBLI.
. Pacuer ynenbHOM TEMIOBON XapaKTEPUCTHKH 3[aHHs Ha OTOIUICHHE, BEHTHIIALMIO U ropsiuee BOJLOCHa0KEHHE.
. Uurepdeiic mpunoxenns ANSYS Mechanical APDL.

. I'panununble yenosus ms termoBoi 3agaun 8 ANSYS Mechanical.

. MoznenipoBaHue JIy4ucToro Teriooomena ¢ nomousio npunokeHus ANSYS Workbench Mechanical.

. Onucate momynu ANSY'S, KOTOpbI€ UCIIONB3YIOTCS U1 CTATUYECKUX / JMHAMUYECKHX PAaCueTOB.
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. Petuenue 3amauu ¢ nomouusto npunoxenus ANSYS Mechanical APDL.
9. PacyeT peryiupoBaHus TEMIOOTAauH U CXeM MPUCOEAUHEHHS OTONMTENBHBIX TPUOOPOB.
10. PacueT cxeM MpUcOeIMHEHHs BO3AyXOHarpeBareie (BO3ayX00xIaauTeNnei) no Bo3ayXy U TEMIOHOCHTENIO.

11. O6opyaoBaHue NPUTOUYHBIX U BBITSDKHBIX CUCTEM, pa3MelleHHe 000pya0BaHHs, HOPMBbI BO3yX000MeHa 1
NPOEKTUPOBAHUSL.

12. Pelnenue HenMHEMHbIX 3a4a4.

13. PacyeT KOMIEHCALUM TEMUIOBBIX YATUHEHUM CTOSKOB CUCTEMBI OTOILIEHUS B MAJIO3TAKHBIX 31aHusAX (2-3
ITAXKA).

14. PacueT koo puumeHTa H3MyUeHUs OTOMUTEILHBIX MPUOOPOB.

15. Pacder TennoycToHYMBOCTH NOMELUEHUHM.

16. PacueT UMpKYIALMOHHBIX HACOCOB MPU HE3aBUCUMOM CHUCTEME TeIJIOCHAOKEHHUS.
17. Pacyer naBneHus raza WiM napa B pe3ynsTare JpOCCEIMPOBaHUA.

18. Mogenu Tennoodmena, 3anoxkeHHble B ANSYS Fluent.

19. OcuoBHble 3Tans! pewenus 3agauu B ANSY'S Fluent.

20. MucrpymenTtsl noctoopadorku pesynsratoB ANSYS Fluent.

21. IToctpoenue ceTok ¢ nomouipto ANSYS Fluent Workflow.

22. BnaxHOCTb mapa Ha BbIXOZIE€ MOJEIIH NIpY 3aJaHHbIX [TapaMeTpax Ha BXOZE.

23. MogaenupoBaHue 3pO3uH.

4.3 Texnosorus BbIsIBJICHUS YPOBHS OCBOCHHUS JUCHHUIIHHBI

TexHONMOorus BhISBICHUS YPOBHS OCBOCHHUS JUCLMIUIMHBI NPUBOIUTCA B GoHAe oueHOUHbIX cpeacts (POC).



5. VYYEBHO-METOIMYECKOE ¥ HH®OPMAIIMOHHOE OBECIIEYEHUE OCBOEHUS
TACHATLIAHEL (MOXYJISI)

5.1. OcHoBHas M JONOJHHTE/IbLHAA JUTEPATYpPa
OcHoBHas JuTEpaTypa

1. Benapes, U. A. (gou. ; HTACY (Cubetpun), kad. [Ipuknannas maremaruka). KoMnbroTepHOE MOAETUPOBAHME
B 3a/1auax CTPOMTENBCTBA : yueb. mocoGue / U. A. Benapes, H. H. ®enoposa, U. A. ®enopuenko ; Hoeocub. roc.
apXUTEKTYp.-CTPOMT. yH-T (CubcTpuH). - HoBocubupek : HTACY (Cubetpun), 2012. - 153 ¢. @ uat. - bubnmorp.: c.
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enoposa, H. H.  Monenupoeanue ruaporazoanHamMudeckux npoueccos B [IK ANSYS 17.0 [OnexrpoHHI#
pecypc] : yue6uoe nocobue / H. H. ®enoposa, C. A. Bansrep, 0. B. 3axaposa. - Hopocubupcek :
HoBocu6UpCKHii rOCy1apCTBEHHBIN APXUTEKTYPHO-CTpOUTENbHBIH YHUuBepcuTeT(Cubetpun), O9bC ACB, 2016. -
DnekTpoH. TekcT. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

JomoannTeIbHASA JATEPATypa

1. ®enoposa, H. H. (a-p pus.-mar. Hayk, npod. ; HTACY (Cuberpun), kadg. FOHECKO). Monenuposanue
ruaporasoauHammueckux npoueccos B [IK ANSY'S 17.0 [OnexrpoHnHslii pecypc] : yuebnoe nocobue / H. H.
®enoposa, C. A. Bansrep, 10. B. 3axaposa ; M-Bo o6pazosanus u Hayku PO, HoBocHO. roc. apXuTeKTyp.-CTPOUT.
yH-T (CubcTpun). - HoBocubupek : HTACY (Cuberpun), 2016. - DnexrpoH. TekcT. - ISBN 978-5-7795-0798-1 :
0.1.

2. Bacos, K.A. T'paduueckuii unrepdeiic kommnekca ANSYS [DnexrponHslii pecype] : camoyuutens / K. A.
Bacos. - Caparos : [IpodoGpazosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. bacop, K.A. ANSYS [Dnexrponnsiii pecype] : cnpaBounuk / K. A. bacos. - Caparos : IIpodobpazosanue,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

MeToauyeckue yKazaHHs

1. llamanuH, A.FO. PacuyeThl KOHCTPYKLMI METOIOM KOHEUYHBIX 3neMeHTOB B ANSY'S [OnexTponHsli pecypc] :
yueGHO-MeToauueckoe nocodue / A. 0. lllamanuH. - PacyeTsl KOHCTPYKLMH METOIOM KOHEYHBIX 3/IEMEHTOB B
ANSYS ; 2017-06-20. - Mockga : MockoBckas rocyaapcTBEHHas akaJeMHs BOAHOrO TpaHcnopra, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

5.2. HWcoonb3yembie 6a3bl JAHHBIX H HHPOPMALMOHHEIE CNIPABOYHLIE CHCTEMBI

Tabauua 5.1 Mcnonb3yemoe nporpaMMHOe o0ecreueHue

Ne HaumeHoBaHue [TonTBepxacHUE .
KonnuecTro nuueHsmit
n/n UH(POPMALIMOHHBIX PECYPCOB JIMLIEH3UU
1 2 3 4
1 |ANSYS Academic Teaching advanced  |Kontpakr 6-21-4 ot 22.04.2021 50
2 |Mathcad 14.0 JIunenzusa Ne57144586, Akt 45
BBITIOJTHEHHBIX paboT OT
14.08.2021r NeA3B
3 |Office 2007 Professional Plus Cepruduxar ot 20.08.2007 253
Ne42605370, Cepruduxar ot
17.07.2008 Ne44290964,
Cepruduxar ot 26.09.2008
Ne44607324, AKT BBIITOJTHEHHBIX
pabot ot 14.08.2021r NeAS
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4 |Windows 7 Enterprise Horoeop ot 11.10.2013 1000
Ne43193/HCK3741, Horosop
Tr000120566 ot 09.10.2016, AT
BBIMOJIHEHHBIX paboT OT
14.08.2021r NeAB
5 |ANSYS Academic Teaching advanced  [Kontpaxr 6-21-4 ot 22.04.2021 50
Tabnuua 5.2 Ucnonb3yemble 6a3bl JaHHBIX U MHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI
Ne HaumeHnoBanue ITonTeepxnenue - .
KonuuecTro nuueH3ui
n/n UH(OPMALMOHHBIX PeCypcoB JIMLIEH3UH
1 2 3 4
1 |OnexTpoHHbIH KaTanor GUOIMOTEKH Horoeop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubctpun) AKT BBITIOJIHEHHBIX paboT OT
14.08.2021r NeAS8
2 |Oduumanensiii caiir I'TIHTB CBoGoaHo pacnpoctpansemas B]l, 1 000
AKT BBINIONHEHHBIX paboT OT
14.08.2021r NeAS8
3 |DnexTpoHHO-OMONMOTEUHAs cUcTEMa Joroeop Ha npenocTapaeHue

[PRbooks

JOCTymna K
3NEKTPOHHO-OUOIMOTEUHOM
cucreme IPRBOOKS ot
25.09.2020 Ne 5293/19

Tabnuua 5.3 Mcnonb3yemMble HHTEPHET-PECYpPChI

Ne

HaumeHoBaHue

n/n HMH(GOPMALIMOHHBIX PECYPCOB Cepimea

1 2 3

1 |MOODLE - Ilopran nuctaHumonHoro  |http://do.sibstrin.ru/login/ index.php
obyuenus HITACY (Cubctpun)

2 |Yueburle mocodus kadeapsl http://www.sibstrin.ru
npuknagHoi maremarrku HITACY
(Cuberpun)

3 |Caiit kommanuun ANSY S ansys.com/

4 |Caiir komnanuu CADFEM-CIS http://www.cadfem-cis.ru/

5.3. MeroanyecKne peKOMeHJALMH N0 OPraHU3alHH H3YyYeHHs JUCHHILTHHBI

Tabnuua 5.4 Ucnons3yemble 00pa3oBaTenbHbIe TEXHOIOTMH

No Haumenopanue .
Bup zanstuit Kparkas xapakrepuctuka
n/n TexHonoruu
1 2 3 4

1.

AyIUTOPHBIE OTOUHBIE U
IPYIIOBBIE 3aHATHS B
CIeLMaIM3UPOBAHHBIX
KJjaccax

HHdopmMaLvoHHBIE TEKLUH,
NpaKTUYECKHEe 3aHATHS

Ha nexuusx: ucrnons3oBaHue
MYJIETUMETUMHOTO MPe3eHTAMOHHOTO
0bopyaoBaHMs C JEMOHCTpalen
BUIeo(GUnbMOB, hoTorpaduid, KOMIBIOTEPHBIX
npeseHTaumi, Ha npakTuyeckux 3aHATHAX:
OCBOCHUE KOHKPETHBIX YMEHHI ¥ HABBIKOB I10
TpeI0KEHHOMY TIperofaBaTesieM ajqropuTMy.

Meton npobnemHoro
M3IIOKEHUsl MaTepuana

[TpoGnemHsble
JIEKUMH, TIPAKTHYECKUE
3aHATHS

CamMOCTOATENBHOE U3Y4EHHE CTyNEHTaMU
Marepuaia JIeKLUUH C OCIIexyouen
JUCKyccuel B ayquropuu. OpraHuzauus
yueOHOI paboThl, HaNpaBJIeHHAS HA PEeLLEHHE
KOMIUIEKCHON y4eOHO-M03HaBaTeIbHOM 3a1a4u
Ha MPAKTHYECKUX 3aHATHSIX.
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HnrepaxkTuBHas ¢popma
NpOBECHKS 3aHATHH

Jlexums-guckyccus,
JekLus-0ecena

Jlekums «0OpaTHOM CBA3U», MPEANONararoLmas
00Cy»AeHHe CIIOPHBIX BOIIPOCOB,
BO3HMKAIOLIMX IPY U3TIOXKEHUU MaTepuana B
ayIUTOPHUH.

Bcerpeun ¢ npencraBuTeNIMU NPOGUIBHBIX
KOMIIaHUM, NOCeLeHNE CIIELUaTIu3UPOBAHHBIX
BBICTABOK.

JIMcTaHUMOHHOE 00yUYeHHe

CamocrosTesnbHas paboTa,
KypcoBas paboTa

CaMOCTOATENbHO U3yUYeHHE 00YUarOLIUMUCS
y4eOHOro MaTepuasa B AUCTAaHLIMOHHOM
peskume Ha nopTtase http:/do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEHHUS MaTepuaa ¢
MCITONB30BaHMEM TeCTOBOM 0a3bl Mmoprana
JMCTAHUMOHHOTO 00y4YEHHsl, KOHCYJIBTaLUH 110
BBIMOJTHEHHMIO MPAKTUYECKUX 3a0aHui U
KYpCOBOMY MPOEKTUPOBAHHUIO B on-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuua 6.1 — MaTepuaibHO-TEXHUYECKOe 00eCTIeYeHUE TUCLUILTUHEI

HanmeHoBaHue cieuHanbHbIx*
MOMELUEHUM U OMELEeHUH 15
CaMOCTOSITEILHOM paboThI

OcHaleHue crielManbHbIX NOMEIIEHMH U MOMEIIEHUH ISl CaMOCTOSATENbHON
paboTsl

1

2

3nanue yueOGHOro KopItyca 1o
yn.JlenuHrpanckas, 113, 243 ayn.
(CPC)

Vuebuas aymuTopus U1 NPOBEACHUS 3aHATHH JTEKLIMOHHOIO TUIIA, 3aHATHH
CEMHHAPCKOro THIA, KypCOBOTO NMPOSKTUPOBAHUS (BBIOJIHEHUS KyPCOBBIX
paboT), rPYMIOBBIX M MHAWBUIYATbHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOIA U
NPOMEXKYTOYHOH aTTeCTaLMH.

KomrisroTepHoe obopynoBaHue: koMmmnbrotep 17 wT., mpoekrop 1 wrT., sxpax 1
wT.;AKycTrKa (MPUOOPDI): aKyCTHUECKUE CUCTEMBI AT K |
wT.;O60pyaoBaHue s y4yeOHOro npouecca: JoCKa ayauTopHas 1
wt.;Mebens: ctynbs 17 wr., cTynbs 27 wWIT.

O61ee xonuyecTBo MecT: 17

3naHue yueOHOro KopIyca o
yia.Jlenunrpaackas, 113, 438 ayn.
(KonrponrHas, 3ayer,
[lpakTuueckue)

VuebHas aymuTopus U1 NPOBEACHMUS 3aHATHH JTEKLIMOHHOIO THUIIA, 3aHATHH
CEeMHHAPCKOro THIa, KypCOBOrO MPOEKTUPOBAHHs (BBIIOJIHEHUS KypPCOBBIX
paboT), TPYMNOBBIX ¥ HHAWBUAYAIbHBIX KOHCYIBTALMH, TEKYILEro KOHTPOIA U
NIPOMEXKYTOYHOM aTTECTALMUK.

KommeroTepHoe obopynoBaHue: komnbiotep 15 wr., mpoexrop 1 wr., cepsep 2
IIT., MOHMTOP 3 IUT., OFPTEXHUKA 2 IIT., IaHmeT 1 wr.;Pasnoe:
KOHAMLIMOHEep 1 wrT.

Obuiee konnuuecTBo MecT: 21

* CrneuManbHble NOMELICHUs — YueOHbIe ayIUTOPUU U1 NPOBEAECHUS 3aHATHUM JEKLIMOHHOTO TUIIA, 3aHATHH
CEMHHAPCKOro THIIA, KypCOBOTO MPOEKTUPOBAHMS (BBIIONIHEHUE KypPCOBBIX paboT), TpyNMOBLIX U
MHIWBUMIYATbHBIX KOHCYBTAUMMN, TEKYLUEro KOHTPOJI U MPOMEXKYTOUHON aTTeCTally, a TaK yKe NIOMEIIEHHs 11

CaMOCTOSTENILHOM paboThI

ABTOp-pa3paboTUMK (BEAYLLMH JIEKTOp) ﬁp“—/ M.H.{anunos

(Miommuce) GUO
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