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1. HACIIOPT PABOYEW ITPOT'PAMMBI TV CIIUILINHbI
Tabnuua 1.1 OcHoBaHMe sl peaiu3auuy AUCLUIITUHBI

;K«m HaTipaBiICHKS OArOTOBKH/ CNELUAILHOCTH 08.04.01

| HanpagsieHye n0AroToBKy/ ClIeLUATbHOCTD CrpouTenbcTBo
’\ pOBEHb 00pazoBaHus Maructparypa
'"on pazpaboTku/06HOBNEHNUS 2021

Tabnuua 1.2 CTpyKTypa JUCUMILIMHBL B COOTBETCTBUH C Y4€OHBIM M1aHOM

Buner yuebHol paboThl, BKIIOYAs CAMOCTOSTENBHYIO ®opma 0byueHus:
paboTy 00y4arOUXCs ¥ TPYHOEMKOCTb JUCLIATLIAHBI OYHas OYHO-3209HAas 3a04yHast
TpyH0eMKOCTb JUCLMTTHHEL 3a4ETHBIX EIUHULL 8 8
; aKaJleMMYeCKUX 288 )88
i 4acoB
{Kotrakrnas pabora, |AynuropHas JIeKLUU
j4ac NpaKTU4YeCKue
| P 96 20
’ 3aHATUA
nabopaTopHsIi
, NPaKTUKYM
E BHeaynuTopHas
{CamocrogrensHas padora, yac 192 268
Tabnuua 1.3 ®opMBl KOHTPOJIA JUCUHMITTHHBI
Cemectp ®dopma 0OyueHus:
1 hopMa KOHTPOJIA OYHas OYHO-3a04Has 3a04yHas
[ePUOILl KOHTPONS 2,3 cem 1,2,3 cem
2.3 cem 1,2,3 cem
|KYPCOBOM NIPOEKT
|WHIMBUIYATBHOE 3a0aHKe (KOHTPOJIbHAS paboTa) 2 ceM 1 cem
Tabnuua 1.4 Bumsl caMoCTOATENBHOM PaboThI
- . ®dopma 00yueHus
| Bun camocTosTeNnbHOM paboThl Bup zansaTus Tun nepuona
OyHast OYHO-3a0YHas | 3a04Has
[ieAroToBKa K NpakTHYECKUM Teoperuueckoe
[IpakTudeckue
SAHATHAM o0yyeHue 76 148
| Boinonnesue KOHTPONBHON Teopernueckoe
~ KontponbHas
paboThi obyueHue 38 40
Tloxroroska k 3aye 3aver IRSAMEHATHGHH
[onrorc < 334
HEORTOTC i bI€ CECCHUH 78 80
Hroro 192 268




2. IEJIb OCBOEHM U CIAIIJINHBI

2. et m 3a5a4m OCBOCHHS NMCHAIINHBI

{. OBnajerue CTyI€HTaMM OCHOBHBIMH KOHLISTILIMAMU MaTeMaTHYECKOTrO MOIEIMPOBAHHUS C UCTIONB30BAHUEM
COBPEMEHHbIX KOMIBIOTEPHBIX NPOrpaMMm HHxXeHepHoro aHanuza (CAE).

2. Ilprobepenue HaBBIKOB ABTOMATH3MPOBAHHOIO MPOSKTHPOBAHKS M MOCTPOEHHST MH(OPMALIMOHHBIX MOJIENEA.

3aa4u OCBOEHUS JUCUHILTUHBI:

1. TipnobpeTenne ymeHui MOCTAHOBKM 3a/1a4H, BHIOOpPA METOA PELUEHHs, IPOBEAECHUS PACUETOB, AHATH3A U
OLIEHKK aJeKBaTHOCTHU Pe3yJIbTaTOB.

2. Tfony4ere OCHOBHBIX HABBIKOB paboThl B COBPEMEHHOM KOMILTEKCE KOMIIBIOTEPHBIX MPOrPaMM MHKEHEPHOTO
ananmmza ANSYS.

{Iporpamma cocTasiieHa B COOTBETCTBHH ¢ TpeboBaHUIMY DenepabHOrO rocy JapCTBEHHOrO 06Pa30BATENBHOIO
craiiapra Bpicliero 006pa3oBaHus N0 HANPAaBJIEHHIO MOATOTOBKH / crieluanbHOCTH CTPOMTENBCTRO.

fIporpamma cocTapiieHa ¢ y4€TOM peKOMEHIALHI IPUMEPHOH OCHOBHOM 06pa3oBaTeibHOM MPOrpaMMBI BHICIIErO
06pazoBaHys MO HANPaB/IEHHMIO OArOTOBKH/CrieLuansHocTH CTPOUTENBLCTBO yTBEPKASHHOMH 16.06.2021.

-~

2.2. llepevuens nIAHAPYEMbIX Pe3yJIbTATOB 00y4eHHs 0 AMCHHIIHHE (MOXYJII0), COOTHECEHHbIX €
IIRHUDYEMbIME Pe3yJIbTATAMH OCBOECHHS 00pa30BaTebHOMH NpPorpaMmbl

Tabnuua 2.1 [NepeueHs MIaHUpPYeMBIX pe3ybTaTOB 00YYEHHs N0 AUCLUILTHHE

Ko u navMeHOBaHUE KOMIICTCHIMH

Kon 1 HanmeHoBaHHe MHAMKATOPA JOCTHXEHHUA KOMIETEHIIUM
(pe3ynbpTaT OCBOCHHS)

{OTNK-2. CnocobeH aHATU3MPOBaTE, OIK-2.1. C6op, cucTeMaTU3aLMs U OLEHKA JOCTOBEPHOCTH
| KpHTHYECKH OCMBICIMBATE U Hay4YHO-TEXHHUYECKOH HHPOPMALIMK O PACCMATPUBAEMOM OOBEKTE, B T.4.
NpeACTaBAATh HHPOPMALIHIO, C HCIOJIb30BaHNEM UHGOPMALIMOHHBIX TEXHOJOI MM

OCYLIECTBASTD [TOUCK

{Hay HO-TeXHHYECKOH HH(pOpMaLuHy,
?ﬂp%@@pem% HOBBIE 3HAHUS, B TOM
iﬂ-nfame € MOMOLIBI0 MH(OPMALOHHBIX
[TexHOoAorui

OfTK-2. CoocoGeH aHanu3upoBarh, OIIK-2.2. Mcnonb3oBaHKHe CPEICTB MPUKIAIHOrO NPOrPaMMHOIO
KPYTHYECKH OCMBICIIUBATD U obecreueHus 11t 000CHOBaHHS Pe3y/IbTATOB PELIEHHs 3a0auH
IpeACTaBNsATE MHPOPMALHIO, npodecCUOHATBHON NeSITebHOCTH

OCYILIECTBIISITD IIOUCK
HAy4HO-TEXHHYECKOH HHpOpMaLuy,
npuoOpeTaTh HOBBIC 3HAHUS, B TOM
wUCHe ¢ NoOMOLULI HHPOPMAUMOHHEIX
I TEXHOIOrM

EOHK-Z. CnocobeH aHaTM3UpOBATH, OIIK-2.3. Mcnone3oBanue HHPOPMALIMOHHO-KOMMYHHKALIMOHHBIX
{KPUTHYECKHU OCMBICITUBATD TEXHOJIOTMH 1 0QOPMIIEHHS TOKYMEHTAUMH M NPENCTABIEHHS
1P ACTABISNTH WHPOPMALIMIO, uHpopmanyu

OCYILECTRIATh NTOUCK

rHaytl HO-TeXHMUYecKOH nHdopMaluy,
npuoBpeTaTh HOBbIC 3HAHUS, B TOM
Yycsie ¢ MOMOLIBI UHPOPMALMOHHBIX
TEXHONOIHMH

HK-2. Perynwnposanue, opranusaums u - |I1K-2.1. [InaHupoBaHHe MHKEHEPHO-TEXHUYECKOTO MPOEKTHPOBAHMS
nanMposanue B chepe IUIS TPaJOCTPOUTENLHOM JEeSITENbHOCTH

UHIKEHEPHO-TEXHUYECKOro
TIpOSKTHPOBAHMS ISl
rpanocTporTenbHoM aestenbHocT (I1D
10.003 OT® C)




ITK-2. PerynupoBanue, opraHu3auys u
niaHupoBaKue B chepe
MH2KEHEPHO-TEXHHUECKOTO
[IPOCKTHPOBAHUS IS
rpagocrTpoutenbHoi gesitensHocTH ([P
10.603 OT® C)

I1K-2.2. Opranuzanus padot B chepe HHKEHEPHO-TEXHUUYECKOTO
NPOEKTHPOBAHUS 11 FPaJlOCTPOUTENBHOMN NeSTENbHOCTH

[TK-2. PerynupoBanue, opraHu3auus u
[JIaHKpoBaHue B chepe
MHIKEHEPHO-TEXHUYECKOTO
NPOSKTHPOBAHUS IS
rpajocTpounTensHoi nestensHocTH (T1ID
10.003 OT® C)

I1K-2.3. PazpaboTka, akTyanu3anus MpOeKTOB MPaBOBkIX,
HOPMATHBHBIX, TEXHHYECKHUX, OPTraHU3aLMOHHBIX H METOAMYECKUX
JOKYMEHTOB, PETYIUPYIOIUX Chepy UHKEHEPHO-TEXHUUECKOTO
MIPOEKTHPOBAHMS JI1 TPafOCTPOUTENBHOM AEATENHHOCTH

Tabnuua 2.2 — [nanupyeMble pe3yIbTaThl OCBOEHHS AUCLMIUTHHEI 00Pa3OBaTENbHON IPOrpaMMBbl

Kopn 1 nanMeHOBaHUE HHOUKaTopa
AOCTHXKECHHUA KOMIIETCHILIMH

f
i
{
l}
1
f

HaumenoBanue nokasatesis oLeHUBaHUs (pe3yibTara 00y4eHus 110
JUCUHUIUTHHE)

| 1

2

{OF1K-2.1. C6op, cucTemMaTH3alusa 1
O1leHKa JOCTOBEPHOCTH
Hay4YHO-TeXHUYECKOH HH(OopMaLKH O
paccMaTpuBaeMoM OOBEKTE, B T.U. C
UCHoOAL30BaHUEM HHPOPMALIMOHHBIX
I TEXHONOTUH

3naet: OIIK-2.1. TexHonoruu MHGOPMALMOHHOTO MOENMPOBAHHS,
COBPEMEHHBIE CHCTEMBI aBTOMATU3UPOBAHHOTO IPOEKTHPOBAHHUS,
CHCTEMBI AaBTOMATU3ALUHY HHXKEHEPHBIX PacuyeToB

Vmeer: OIIK-2.1. CoznaBaTe HHGOPMAaUHOHHEIE MOAENH OOBEKTA B
cpene HHGQOPMaLIMOHHOIO MOZIEIMPOBAHHS, CO3AaBaTh MPOEKTHYIO
JOoKyMeHTauuio ¢ nomouibto CAD-cucrem (cucrem
aBTOMAaTU3UPOBAHHOTO MPOEKTHPOBAHKA)

Hmeer HaBpiku: OITK-2.1. C6opa, cucTeMaTH3ALMK U OLIEHKH
JOCTOBEPHOCTH Hay4HO-TEXHU4ECKOM UH(OopMaLHH O
paccMaTpUBaeMOM OOBEKTE, B T.U. C UCIIOJIb30BAHHEM
UHGOPMALIMOHHBIX TEXHOJIOTHI

OlIK-2.2. Mcenonb3oBaHue CpeacTB
HDUKNAHOTO NMPOrpaMMHOIo
jofecneyerns Ana 060CHOBaHHA
peRyJIbTATOB PeIUEHHs 3a1a4YM
npodeccHOHaNBLHOM AeITENBHOCTH

3naet: OINK-2.2. IIpuHLHITBl pabOThl MPUKJIATHOTO MPOrPAMMHOIO
obecneueHus U1 pa3paboTKH U 0OPMIICHHS HAYYHO-TEXHUYECKOM
JOKYMEHTALUH

Vmeer: OIIK-2.2. CoznaBaTh HHGOPMAUHOHHYIO MOJEb,
COBOKYIMHOCTb NMPEICTABIECHHBIX B JJIEKTPOHHOM BHJE JOKYMEHTOB,
rpaguyecKUX U TEKCTOBBIX JAHHBIX M0 0OBEKTaM

Hwmeet HaBpiku: OIIK-2.2. C ucnonb30BaHUEM aBTOMATH3HPOBAHHBIX
CHCTEM pellaTh CIOXKHbIE 3a1aud NPO(ECCHOHANBHOMN NesSTebHOCTH, a
TaKKe HaCTPauBaTh TAKHE CUCTEMBbI 11 ONTUMU3ALMHK CBOEH paboTh

OTIX-2.3. HcrnionpzoBanue
B¥HOOPMALMOHHO-KOMMYHUKAUHOHHBIX
TeXHONOruH /st ohopMIIeHHUS
JOKYMEHTALWK 1 IPEeCTaBIeHUSA
vHOOpMaLUU

3naet: OIIK-2.3. MeToauky co3nanus HHOOPMALIHOHHOM MOAEH
obbekTa B cpenie HHGOPMALIMOHHOTO MOAEIUPOBAHUS

Vmeer: OIIK-2.3. [IpumensaTs uHGOPMALMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH 11 0OpMIIEHHS JOKYMEHTALMH

Hmeer HaBpiku: OIIK-2.3. Coznanus yeprexeil, KOHCTPYKTOPCKOM
W/WIM TEXHONOTMYECKOM NoOKyMeHTamu u/umu 3D moneneit

TK-2.1. [inanuporanue

| AHDKEHEPHO-TeXHUYECKOro
iﬂpoemnposaﬂm TS

| FPaIOCTPOHTENBHOM JESTETBHOCTH
|

3Hnaer: [1IK-2.1. Cpencra HHGOPMALMOHHO-KOMMYHHKALIAOHHBIX
TEXHOJIOTHH, B TOM YHCJI€ CPEICTBA aBTOMATH3ALIMH e TebHOCTH,
BKJIIOYAsl aBTOMATHU3HPOBAaHHbBIE HH(POPMALIMOHHBIE CHCTEMBI

Vmeer: [IK-2.1. PazpabaTbiBaTh JOKYMEHTALMIO B COOTBETCTBUH C
YTBEP)KACHHBIMH HOPMaMH U NMpaBUiIaMu B chepe
MH)KEHEPHO-TEXHUUYECKOTO MPOSKTUPOBAHUS VIS TPalOCTPOUTENBLHOM
JESATENBbHOCTH

Hmeet HaBbiku: I1K-2.1. ITocTraHOBKM 33124 UCTIOTHUTENAM PabOT 110
MH)KEHEPHO-TEXHUYECKOMY NPOEKTHPOBAHUIO OO BEKTOB
IPafoCTPOUTENBLHOM AeATENTbHOCTH

TK-2.2. Opranuszauus paboT B chepe
YHKEHEPHO-TEXHUYECKOrO

3naer: [1K-2.2. ®akTopsl, BIUAOMME Ha MOBLILICHHE
NPOU3BOAUTENBHOCTU U 3(P(PEKTUBHOCTH TPya




TIPOSKTUPOBAHUS IS
rPafioCTPOUTENHHON NEeSTENbHOCTH

Vmeer: [1K-2.2. HaxoauTs, aHanM3UpOBaTh H UCCIIEN0BAT
uHGOPMaLHIO, HEOOXOAUMYIO [T TEXHUYECKOrO U
OpraHM3alMOHHO-METOIMYECKOrO PyKOBOJCTBA NEATENBHOCTBIO I10
NPOEKTUPOBAHMUIO OOBEKTOB IPaIOCTPOUTENBHON JESTENBHOCTH,
BKJTIOYasi MOHUTOPHUHI KaYeCTBA TaKOM OLIEHKH

Hmeet napbiku: I1K-2.2. KoopauHauuu 1esSTeIbHOCTH UCTIONHUTENEH
paboT Mo MHXKEHEPHO-TEXHUYECKOMY MPOEKTUPOBAHHIO 0OBEKTOB
IPafioCTPOUTENBHON AEATELHOCTH

1TK-2.3. Pazpabotka, akTyanusauus
TIPOEKTOB MPaBOBbIX, HOPMATUBHBIX,
TEXHHYECKUX, OPraHH3aLHOHHBIX U
METOJHYECKHUX NOKYMEHTOB,
|perynupyowux chepy
MHIKEHEPHO-TEXHUIECKOTrO
NPOEKTHPOBAHUS IS
rPafoCTPOUTENLHOM AeSTeNbHOCTH

3naer: [1K-2.3. HopmaruBHbIe npaBoBbie akTsl Poccuiickoi
@enepalyy, HOPMATHBHbBIE TEXHUYECKHE U PYKOBOIAIIME TOKYMEHTEI,
OTHOCsIIMECS K cepe IrpaioCTPOUTENBHOMN AEATENBHOCTH

Vwmeer: TIK-2.3. Bectu pa3paboTKy NPOEKTOB MPABOBBIX, HOPMATHBHBIX,
TEXHHYECKUX, OPraHU3aLMOHHBIX H METOAUYECKHUX JOKYMEHTOB,
PeryaMpyIouX chepy HHKEHEPHO-TEXHHYECKOrO MPOEKTUPOBAHMS IS
rpaflOCTPOUTENBHOM AeATENbHOCTH

Hwmeert napbiku: [1K-2.3. IIpenctapieHus 1 corinacoBaHue pesybTaToB
HHXXEHEPHO-TEXHUYECKOTO NPOEKTUPOBAHUS 00BEKTOB
rpalOCTPOUTENBHOM AEATENBHOCTH

Vingopmauus o BbIABICHHH PE3yIbTaTOB OCBOCHHUS TUCLUILIUHEL peacTaBneda 8 PoHae OUeHOUHBIX CPECTB 110
pucuunnuye. [lacopt ®OC npencraeneH B paszaene 4 PITI.

Hpumeuanue: DOC paspabartsiBaercs kak npunoxenue k PITJI B coorBercTBuu ¢ [Tonoxenuem o @OC,
YTBEPIKICHHBIM JIOKATbHBIM HOPMaTUBHBIM aKTOM.
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S48,

He npemycmoTtpeHo.

3. COAEPXKXAHUE TUCHUIIINHBI

Temb: yueOno# THCHENIHHBI (JIEKIHOHHbIE 3AHATHHA)

3.2. IlpaxTHYecKHE H CEMHHAPCKHE 3aHATHS H HX COAEpPKAHHE

Tabnuua 3.2 Tembl NPaKTHYECKHUX 3aHATHIMA

l

KoaunuectBo uacor no ¢popmam

| obyueHus
; HanmeHnoBaHue Konr. pab Cawm. pab
" paszgena Tema u conepkaHHe PAKTHYECKOTO 5 S
Ne n/m g g
JMCLUTLTHHBI 3aHATHUA & &
; (Mo-nynst) g & 2 3
s | 2187 =
| S| E| S| E|E| 8
o o o ] o (<]
i 2 3 4 5 6 7 8 9
Hepsan rpymna 3aounas ¢opma (1 cemectp), ouHaT
NepHoLa dopma (2 cemecTp)
aTTecTaumu (3a4er)
1 |Beenenue B cuctemsl |Beenenue. ANSYS Workbench. . 16 2 8 10
asromatuzupoBanHo |Mcropus nakera ANSYS. OcHoBHbIe
ro NPOEKTHUPOBAHUS |KOMIIOHEHTHI NAKEeTa U TUIIbI aHAIHU3A.
Pa6ora B 06onouke ANSYS Workbench.
2 |Beenenue B cuctemsl |Momyns DesignModeler. PaGora B 16 2 10 10
apTomMaruzupoBaHHO |moxyne DesignModeler. Co3nanne u
ro nNpoeKkTupoBaHus [npeobpasoBanue 3D mopeneii.
3 |Beenenue B cuctemsl [Monxyns ANSY'S Meshing. UmMnopt u 16 2 10 10
aBTOMATU3WPOBAHHO [HAMpaBJIEeHHE TE€OMETPUH U3 BHEIIHUX
ro npoexrupoBanus |CAD cuctem. [locTpoeHue ceTku B
\ g moayne ANSYS Meshing (rnobansHeie
3' METO/BI).
4 {Pewienue 3ana4 ¢ Perenne 3anay MexaHHKH 16 2 10 10
¥ICTIONIb30BaHUEM nedopmupyemoro Teepaoro tena B [TK
[IPOrpaMMHOTO ANSYS. Pewienue 3amau MexaHUKU
xomiuiekca ANSYS  |nedopmupyemoro Teepaoro Tena B ITK
ANSYS.
HTOT'O 64 8 38 40
Tiepsas rpymmna
| {mepHoLa
5 laTTecTamum: (3aueT)
} Bropas rpyunna 3aounas ¢opma (2 cemecTp), ouHan
; e dopma (3 cemectp)
arrecranumu (3a4er)
1 {Pewuenue 3amay Pewienue 3amay MexaHUKH 8 2 10 12
MeXaHHuKH nedopmMUpyeMoro TBEpAOro Tena B
JehopMUpyeMoro ANSYS Structural. Peenue 3anau
TBEpAOro Tena MEXaHUKU 1eGOopMHUpYEMOro Tena B
ANSYS Structural. OcHoBHEIE
NIOJIOKEHHUS METO/1a KOHEYHBIX JIEMEHTOB.
2 {PeineHue 3amay Pewenue 3anay B monyne ANSYS 8 2 10 12
MEXaHUKHY Mechanical. Tumnsl ananuzoB (Moaeneit) u
nedhopMUpyEMOro pewareneii B ANSYS Mechanical.
TBEPJOro Tena Hurepdeiic 1 OCHOBHbIE NMPUEMBI PabOTEHI
| B ANSY'S Mechanical.




| 3 |Pemenue 3amay Pewenue 3agau B Mmogyne ANSYS 8 8 10
E MEXaHHUKU Mechanical. Buapl Harpy3ok u
E nedopMupyeMoro  [3akperieHui.
E TBEPOro Tena
[ 4 |Pewernue 3anau Pernenue 3agau B Mmonyine ANSYS 8 2 10 12
MEXAHMKH Mechanical. YueOHbie npumepnbl
| neqopMHpyeMoro craThyeckux pacyeToB B ANSYS
TBEPAOro Tesa Mechanical. YueOHble mpumepsi
i IuHamMuueckux pacuetoB B ANSYS
| Mechanical.
; HTOTO 32 6 38 46
Bropas rpynna
HepHoa
arrecramuu (3a4er)
TpeTbs rpynna 3aouHas ¢opma (3 cemecTp)
NepHoLa
aTTeCTANHM (329eT)
1 |Pewienue 3anau Pernenue 3anay MeXaHUKH XKHIKOCTEH U 2 24
MEXaHUKH razoB B ANSYS CFD. Maremaruueckue
MKUIAKOCTEH W razoB  |Mozenu s pewenus 3agaq CFD.
2 |Pemiesne 3amau Peluenne 3agau MeXaHUKHU KUIKOCTEN U 2 24
MEXaHUKU razoB B ANSYS Fluent. OcHoBHbIe
xuAKocTed M razop  (mpuemsl pabotel B ANSY'S Fluent.
IIpumep perenus 3anaun B ANSYS
Fluent.
» 3 |Pewerue 3anayq Peluenue 3ana4y MexaHUKH XKUIKOCTEH U 2 14
; MEXaHUKH ra3oB B ANSYS Fluent. [Toctnpoueccunr
' MHMIKOCTEH U ra3oB  |pe3y/bTaToB.
BTOro 6 62
Tperbs rpyona
| HepuoIa
| aTrecTamuy (3a4er)
{Arero 96 20 76 148
3.3. JlabopaTopHblil NPAKTHKYM H €ro coepKaHue
He npenycMoTpeHo.
3.4. KypcoBo#i npoexr (padoTa) H €ro XapaKTepuCcTHKA
He npenycmotpeHo.
3.5. HmpaBuayadbHOe 3aJaHAE H €ro XapaKTePUCTHKA
Tabnuua 3.5 Tembl MHIUBUOYATIBHBIX 33aHUH
Konuyecto yaco no gpopmam
00y4YeHH
Konr. pab Cawm. pab
Ne ni/n TeMa UHIUBUAYATBHOTO 3aAaHUS § §
o} = Q =
=% | E|s|%| &
S| E |8 | E|E| 8
) o [} o o ]
1 2 3 4 5 5 6 7
Ileppas rpynna nepuoaa arrecrannu (3a4er) - 3a09Hast
¢popma (1 cemectp), ounas gopma (2 cemectp)
1 {Pewienre 3anau MexaHuky 1eOpMUPYEMOro TBEPIOro Tejia B 38 40
[TK ANSYS. Pewenue 3ana4y MexaHuku 1eopMHpyeMOro
tBepaoro Tena B IIK ANSYS.




HATOTO
Ileppas rpynna nepruoaa aTrecranuu (3ayer)

38

40

Hiroro

38

40




4. BBISIBJIEHUE PE3YJIbTATOB OCBOEHMSA JTUCIHUITINHBI

4.1. TlacmopTt donna onenouynnix cpeacts (POC) no AucuHnIHHEE

Tabnuua 4.1 - Ilacnopt donna ouneHoussIx cpencts (POC) mo aucLMIUTHHE

Konpt
Ne Haunmenoranue .
Texnonorus Bup arrecrauuu Bunel 3ansatuil | ¢popmupyembix
n/n | OLEHOYHOrO CPeacTBa -
KOMITETEH LU

1 2 3 4 5 6

I |KouTponpHas pabora |TpamunmonHas Texymuii kouTpons  |KonTponbHas OIIK-2.3,,
obpazoBaTtenbHas IK-2.3.
TEXHOJIOTHS

2 {PazHOypOBHEHBBIC TpaguimonHas Texywuii kontpons  |[Ipakrtuueckne  |OITK-2.1.,

, 3a4a4yy 1 3aaHus oOpazoBarenbHas IIK-2.2,,
TEXHOJIOTHS OIIK-2.2.,

IK-2.3.,
OIIK-2.3.,

MK-2.1.

3 |Tecr Hudopmarmonno-ko |Texywuii kontpons  [CPC OIIK-2.1.,
MMYHHKallMOHHAS OIIK-2.2.,
oOpaszoBarenbHas OIIK-2.3,,
TEXHOJOI U IK-2.1., [IK-2.2.,

[K-2.3.

4 |Tecr HupopmamonHo-ko |[Ipomexyrounas 3ayer OIlK-2.3,,
MMYHHUKalMOHHAs  |aTTecTauus IIK-2.3.,
obpa3zoBarebHas OIIK-2.1.,
TEXHOJIOTHS I1K-2.2.,

OIIK-2.2.,
MK-2.1.

4.2 Bonpocsl K 3K3aMeHy (3a4eTy)

llepsas rpynmna mepuoja aTrecTanHH (3a4er) - 3ao04uHas ¢popma (1 cemectp), ounas dpopma (2 cemectp)
1. YncnenHble METOAbI PeLIEHHs HETMHEHHBIX anrebpanyeckux ypaBHeHuid. [loctaHOBKa 3a0a4H.
[eomerpuyeckas MHTepIpeTaLUs.

2. HYucneHHas annpoxcuMauus JudgepeHUHaIbHOTO YpaBHEHH TEIJIONPOBOJHOCTH U IPAHUYHBIX YCIIOBHA.
2

. YucnenHble METOABI peLeHHs] HAYaJIbHO-KpaeBbIX 3aaa4 111 JuddepeHIHATbHBIX YPABHEHUM B YACTHBIX
npoussoaHbIX. O630p. [IpoekiMoHHbIe 1 BapHALIMOHHBIE METOIBI.

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

5. IlpocTpaHCTBEHHOE M TpeXMEpHOE MOJENUpOBaHue KOHCTpYKuuKu Ha ODBM. CoepemenHoe coctosurne MKD u
nepenekTusbl passuThd. Ilporpammusiii komruieke ANSYS.

6. Cozpnanue npoexra B 06010uke ANSYS Workbench.

7. Perienne HHkeHepHbIX 3ana4y B ANSYS.

&. Pabota B Mmomyne DesignModeler.

9. UiscTpymeHTh! 11 co3nanus ackuza B DesignModeler.

10. Cosnranue u npeodpazosanue 3D Moneneii.

11. YImnopt 1 Hanpaenenue reomerpur u3 BHelHUX CAD cuctem.

12. Cozpanye KOHGOPMHBIX U HEKOM(OPMHBIX CETOK.

13. Tloctpoenue cetku B Momysie ANSYS Meshing (rno0anbHble METOIbI).
14. TlocTpoeHHe OBEPXHOCTHBIX U OOBEMHBIX CETOK, THOPUIHBIX CETOK.
15. Brinenenue obnacrell TeUeHUs U3 TBEPAOTENbHON F€OMETPHH.

16. TlocrpoeHue ceTok B 00J1aCTAX TEYEHUH U TBEPIBIX TeIax AN 3a4a4 CONPsHKEHHOro TemI000MeHa.
17. Pemenue nuddepeHumaabHbIX ypaBHEHHUH.

g

18. PenteHre HeTMHEHHBIX 3a1a4.




Bropas rpynna nepuoga aTTecranus (3a4er) - 3a09Has gopma (2 cemectp), ounas ¢gopma (3 cemecrp)

1. Pacuer oGopynosaHI/m NPHUTOYHBIX YCTAHOBOK [UIA YBJIAXKHEHUA U OCYUI€HHUA BO3AYyXa, BJIaroCOACp>KaHusA
BO3yXa.

2. Vinrepdetic npunoxenus ANSYS Mechanical APDL.

3. I'panmyHble ycnoBUs 11 TerwioBoii 3anaud B ANSYS Mechanical.

4. MopaenvpoBasne Ty4UcTOro TemioodMena ¢ nomousto npunoxxenus ANSYS Workbench Mechanical.
. Onucars mogynu ANSY'S, koTOpble HCNINONB3YIOTCS AJIS CTATHYECKUX / IUHAMHUYECKHX PACUETOB.

. Pewenuye 3agauu ¢ nomouisio npunoxenus ANSYS Mechanical APDL.

wh
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7. OnpeneneHye napaMeTpoB Hapy>KHOTo (BHYTPEHHEr0) BO3yXa B XOJOAHBIHN, NePEeXOAHbIM, TEIUIBIA NEPUOIBL.
8. Pacuer ynenbHOM TeNIOBOM XapaKTEPHCTUKH 31aHUS Ha OTOIUIEHHE, BEHTUIIALMIO U ropsuee BOAOCHA0KEHHE.

9. Pacuer perynupoBaHMs TEIUIOOTAAYH U CXE€M NPHCOSIUHEHHUS OTOMUTEIbHBIX MPUOOPOB.
10. PacueT cxem NpUCOeNUHEHMs BO3MyXOHarpeBarenei (BO3ayX00XIaquTesieii) Mo BO3AyXY U TEIIOHOCHTEITIO.

1. ObopynoBaHHe MPUTOYHBIX U BHITSDKHBIX CHCTEM, pa3MelLleHHe 000pyI0BaHus, HOPMbI BO34yX000MeEHa
IIPOGKTUPOBAHMS.

2. Peluenye HeNnMHEeHHbIX 3a1ay.

Tperss rpynna nepuosa arrecTanun (3auer) - 3aounasi popma (3 cemectp)

1. PacueT KOMNEHCALMY TEIUIOBBIX YAJIMHEHUH CTOSKOB CUCTEMbI OTOIICHUS B MAJIO3TAXKHBIX 30aHUIX (2-3
3TaMKA).

2. Pacyer ko3 uLMeHTa U3TyYSHHUS OTONUTENbHBIX TPHOOPOB.

3. Pacuer TenioycTOWYMBOCTH OMEILEHHUH.

4. PacyeT UMPKYJSLIMOHHBIX HACOCOB NPH HE3aBUCUMOM CHCTEME TeIIOCHA0KeHHUSI.
5. Pacuer gaBneHus rasa Wiv napa B pe3yJbTaTe ApOCCEIUpOBaHHUS.

6. Mopeinu rennioodbmena, 3amoxendsie B ANSY'S Fluent.

7. OcuHoeHele 3Tanbl peweHus 3agaud B ANSY'S Fluent.

8. Muecrpymenrs: noctobpaborku pesynsratoB ANSYS Fluent.

§. floctpoeHue ceTok ¢ momombio ANSY'S Fluent Workflow.

10. BnasxHOCTh Mapa Ha BHIXOJE MOJIEIH IPH 3a/IaHHBIX [TapaMeTpax Ha BXOJe.

1. MopennpoBanue 3po3mH.

4.3 TexHoNOTHS BHISIBJCHHS YPOBHS OCBOCHHS NHCIHIIHHBI

TexHonorus BeIBICHUS YPOBHA OCBOCHHUS TUCLIMILTUHBI TpUBOIUTCA B poHIe oueHouHbIX cpeacts (POC).

10



5. YYEBHO-METOJUYECKOE ¥ HHO®OPMAIIMOHHOE OBECIIEYEHUE OCBOEHUS
JACIAILIAHEL (MOY.JIS)

5.1. OcHoBHas H JONOJTHHTEIbHAS JHTEPATYpa

QOcrosras auTEpaTypa

i. benapes, M. A. (mou. ; HTACY (Cuberpun), kad. IlpukianHas matemartika). KommsroTepHoe
MOJEIMPOBaHME B 33Ja4aX CTPOUTENLCTBA : yueb. nocobue / M. A. benapes, H. H. ®enopoea, U. A. ®enopueHko
; HoBocub. roc. apxurekryp.-ctpout. yH-T (Cubcerpun). - HoBocubupck : HTACY (CuGerpun), 2012. - 153 ¢. :
un. - bubnuorp.: ¢. 151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®epoposa, H. H.  Monenupoanue rugporazoguHamuyeckux nporeccor B [TK ANSYS 17.0 [DnexTponHbii
pecype] : yuebHOoe nocobue / H. H. ®enoposa, C. A. Bansrep, 0. B. 3axaposa. - HoBocuGupck :
Hoeocubupckuii rocyiapCTBEHHBIH apXHTEKTYPHO-CTpouTenbHbI yHuBepcuteT(Cuberpun), O5C ACB, 2016. -
OnexTpoH. TekeT. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

LomoauurebHas JATEPATypa

1. @enoposa, H. H. (o-p ¢us.-mar. Hayk, npod. ; HTACY (Cuberpun), kag. KOHECKO). Mopnenuposanue
rupporazoarHamuyeckux npoueccos B [IK ANSYS 17.0 [OnexkrponHslii pecype] : yuebHoe nmocobue / H. H.

®enoposa, C. A. Banerep, 1O. B. 3axaposa ; M-Bo o6pasosanus 1 Hayku PD, HoBocu6. roc. apxuTeKTyp.-CTPOUT.

yvu-T (Cubcrpun). - HoBocubupcek : HTACY (Cuberpun), 2016. - SnekTpoH. TekcT. - ISBN 978-5-7795-0798-1 :
6.0.

2. bacos, K.LA. I'paduyeckuii untepdeiic kommnekca ANSY'S [DnexkrponHslii pecype] : camoyuutens / K. A.
bacos. - Caparos : Ilpodobpazosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
{http://www.iprbookshop.ru/63587.html)

3. baco, K.LA.  ANSYS [OnexrponHsiii pecypc] : cnpaBounuk / K. A. Baco. - Caparos : [IpodobpazoBanue,
2017.- 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

Meronnyeckne yKazanus

i. lilamanun, A.FO. PacueTsl KOHCTpYKIMIH METOJOM KOHEUHBIX dyieMeHToB B ANSY'S [DnekTpoHHbIi pecypc] :
yuaebHo-meroandeckoe nocodue / A. 0. IllamanuH. - PacyeTsl KOHCTPYKLMI METOIOM KOHEYHBIX SJIEMEHTOB B
ANSYS ; 2017-06-20. - Mockga : MockoBcKas rocy1apcTBeHHas aKkaJIeMusi BOOHOIO TpaHenopTa, 2012, - 72 ¢.
{http://www.iprbookshop.ru/47951.html)

5.2. Mcnmoaszyemsble 6a3bl JAHHBIX H HHPOPMANHOHHbIE CIPABOYHbIE CHCTEMBI

Tabnuua 5.1 Mcnons3yemoe nporpaMMHoe obecneueHue

Ne | HaumenoBanue [lonTeepxnenue .
, Konuvecteo nuueHzuii
n/n MH(OPMALMOHHBIX PECYpPCOB JIMUEH3UH
1 2 3 4
I JANSYS Academic Teaching advanced |Konrtpaxr 6-21-4 ot 22.04.2021 50
2 |Mathcad 14.0 Jlnuenzus Ne57144586, Akt 45

BBITOJIHEHHBIX PpaboT OT
15.08.2020r NeA7

3 |Office 2007 Professional Plus Cepruduxar ot 20.08.2007 253
Ned42605370, Cepruduxar ot

| 17.07.2008 Ne44290964,
Cepruduxar ot 26.09.2008
Ne44607324, AKT BBINIOTHEHHBIX
pabot ot 15.08.2020r NeA7
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Windows 7 Enterprise

AKT BBINOTHEHHBIX paboT OT 500
15.08.2014r NeA1 , Akt
BBIMOJTHEHHBIX paboT OT
15.08.2020r NeA7

ANSYS Academic Teaching advanced

KoHntpakr 6-21-4 ot 22.04.2021 50

Tabumta 5.2 Ucnons3yemble 0a3bl JaHHBIX U HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI

HI'ACY (Cubctpun)

AKT BBINONIHEHHBIX paboT OT
15.08.2020r NeA7

Ne Haunmenosanue [MonrBepxneHne .
KonuuecTso nuueH3ui
n/n MH(POPMALIMOHHBIX PECYpPCOB JIMUECH3UN
1 2 3 4
1 |SnexTpoHHsIH KaTator OUOIHOTEeKH Horosop ot 20.10.2016 Ne16816 , 500

o

Odpuumanshbiii caiir [TIHTB

CBobonHo pacnpoctpansemas B/I, 1000
AKT BBINIOIHEHHBIX paboT OT
15.08.2020r NeA7

(%]

25.09.2020 Ne 5293/19

SneKTpoHHO-OMONIMOTeYHas cUcTeMa JloroBop Ha npeaocCTaBIeHUE 1 000
[PRbooks JIOCTYTIa K

ANIEKTPOHHO-OUOIHOTEUHOMH

cucreme IPRBOOKS ot

Tabnuua 5.3 Ucnons3yemble HHTEpHET-PECYPCHI

| No HaumenoBaHue

| Cchuika
{ n/no VH(OpPMaLMOHHBIX PeCypCOB

| 2 3

MOODLE - IopTajt AMCTaHIMOHHOTO
06yuyeHus HI' ACY (Cubctpun)

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

3]

YyebHble nocobus kadenpsl
npuknanHoi marematuku HICACY
(CubcTpun)

http://www sibstrin.ru

i 3 |Caitr komnanun ANSYS ansys.com/
{ 4 |Casir komnanuu CADFEM-CIS http://www.cadfem-cis.ru/
5.3. MeroanuecKkne peKOMEHAANMH 0 OPraHH3ANAA H3YIeHHS JHCHHITHHBI

Tabnuua 5.4 Mcnonszyemble 00pa3oBaTesbHbIe TEXHONOIHU

Ne HaumeHoBanue "
Bup 3ansatuii Kpartkas xapakrepucTika
n/n TexHonorum
i 2 3 4

1.

AYIUTOPHBIE MTOTOYHBIE H
rPYIOOBLIE 32aHATHS B
CreLUaTu3uPOBaHHbIX
Knaccax

HndopmaiioHHble neKUHH,
NIPaKTHYECKUE 3aHATHS

Ha nexuusx: ucnonszoBaHue
MYJIBTUMEIUHHOTO MPEe3eHTaLMOHHOrO
000pyIOBaHUS C IEMOHCTpALIUe
BUe0PUIBMOB, GoTorpaduii, KOMNbIOTEPHBIX
npe3eHTauuii, Ha npakTudeckux 3aHATHIX:
OCBO€HHE KOHKPETHBIX YMEHHH U HaBBIKOB I10
NpeUIOKEHHOMY NPernoJaBaTeeM aaropuTMy.

E\)

Metox npoGieMHOro
K3JI0XKeHHUs] MaTepuasa

[MpoGnemHsie

3aHATHA

JIEKUUH, TPAKTHYECKHE

CamocTosTenbHOE U3ydeHHe CTYAeHTaMU
MaTtepHuania JISKIMH € MOC/eXyoImeit
nuckyccueil B aynuropud. Opranuzauus
yueOHOMH paboThl, HanpaBJIeHHAas Ha pelIeHHe
KOMIUTEKCHON y4eOHO-NI03HaBaTeNbHOM 3a0a4u

Ha NPaKTUYCCKUX 3aHATUAX.
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[0%)

MurepakrueHas ¢opma
NPOBEJCHMUS 3aHATUN

Jlexuus-nuckyccus,
nexkuus-Oecena

Jlexuus «oGpaTHOM CBA3M», MpeAnoNararomas
00Cy K IeHHE CIIOPHBIX BOMPOCOB,
BO3HHUKAIOLIMX NPH U3JI0XKEHUH MaTepuasia B
ayUTOpHH.

BceTpeun ¢ npeacraButensiMu npoduiIbHbIX
KOMIaHUii, MOCEeIleHHe CIIeLHaTU3UPOBAHHBIX
BBICTABOK.

{[lcTanuronHoe 00yJyeHue

CamocTtosTensHas paboTa,
KypcoBas pabora

CaMOoCTOATENBHO U3YUeHHE 00YyYaroIUMHUCS
y4eOHOro MaTepHaia B JUCTAHLIHOHHOM
pexuMe Ha nopraine http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHHSI MaTepHaia ¢
UCIIOJIb30BaHUEM TECTOBOM 0a3bl mopraia
JHMCTaHLIMOHHOTO 00YY€HHUs!, KOHCYIbTALMHU 1O
BBITIOJIHEHHUIO MPAKTHYECKUX 3aJaHHi 1
KypCOBOMY IPOEKTHPOBAHHMIO B On-line
pexume.
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6. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHE
Tabnuua 6.1 — MarepuaisHO-TEXHUYECKOe 00eCeYeHHe qUCIUIITUHEL

HaumMenoBaHue cneuyaibHbx*
NOMELLEHHH U MOMELLEHUH I
CaMOCTOSTENbHOM PaboThI

OcHalleHne cneqyanbHbIX NOMELIEeHHUH U MOMEILESHHMI IS CaMOCTOATEILHOM
paboTsl

1

2

3nanue yuye6Horo Kopiyca o
yir.Jlenunrpanckas, 113, 243 ayn.
(CPC)

VuebHas aynuTopHs AJs NPOBEASHHS 3aHATHHN JIEKUMOHHOIO TUIA, 3aHATHIA
CEMHMHAPCKOTO THUIA, KyPCOBOTO MPOSKTUPOBAHMS (BBINOJIHEHUS KYPCOBBIX
paboT), rpyNMOBBIX U MHAUBUIYATBHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIS
¥ IPOMEXKYTOYHOM aTTecTaluy.

Komnbroreproe o60opynosanue: komnbioTep 17 wr., npoekrop 1 wr., 3xpad 1
mT.;AKycTrKa (IPUOOPHI): aKyCTHUECKHE CHCTEMBI U1 MK 1
wT.;060pynoBaHue 1)1 yueOHOro npouecca: 1ocka ayJuTopHas 1
wt.;Meb6enb: cTonsl 17 wT., cTyibs 27 wT.

Oobwee konmuuecTBO MecT: 17

1

|35axue y4eOHOTO KOpITyca 1o

yn.Jlenudrpanckas, 113, 438 aya.
(Konrponsnas, 3auer,
Ipaxruyeckue)

VueOHas ayquTopus s NPOBEISHUS 3aHATHI JIEKLMOHHOTO THIIA, 3aHATHI
CEMHHApPCKOro TUIA, KypCOBOTrO MPOEKTUPOBAHUS (BBINOTHEHHS KYPCOBBIX
paboT), rpyNnoBbIX U MHAWBUIYATbHBIX KOHCYIbTALMI, TEKYLIEr0 KOHTPOJIS
Y NPOMEXKYTOUYHOH aTTecTaluy.

KomnerorepHoe o6opyaoBanue: kommsiotep 15 wi., npoexrop 1 wr., cepeep
2 1UT., MOHUTOP 3 IUT., OrPTEXHHUKA 2 WIT., manmeT 1 wr.;PasHoe:
KOHAMLHMOHep 1 1mT.

O6uiee konuuecTBO MecT: 21

B3

CneumanbHble NOMCILICHUA — yqe6|-11>le AYJUTOPHHA IJIA IIPOBEACHUS 3aHATUH JEKIUOHHOIO THIIA, 3aHATUI

CEMMHapCKOro THIA, KypCOBOIO MPOEKTHPOBAaHUS (BBITIOIHEHHE KYPCOBBIX paboT), IPYMIOBBIX U
WHIMBULYaIbHBIX KOHCY/IBTALUH, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTEeCTALMH, a TAK XKe NOMELIEHHS I

CAMOCTOSTENBHON paboTsl

ApTop-pa3zpaboT4uK (BeLyLIHi JIEKTOp) W.A.benapes

(moanuce) OUO
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