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1. MACTIOPT PABOYEMN ITPOT' PAMMBI JVICIIAILIAHbI
Tabmuma 1.1 OcHoBaHue 1S peau3aliy JUCLAILTHHbL

Kon HanpapsiieHys OATOTOBKH/ ClIELHAIBHOCTH 08.04.01
HarrpasiieHue moaroToBKu/ CrielUaibHOCTD CrpourenscTBo
YpoBeHs 06pa3oBaHusI Maructparypa
T'onx paspaborku/06HORIEHUS 2022

Tabmiua 1.2 CprK'rypa JVICIHIUTHHBL B COOTBETCTBHH C y'{eGHLIM TUIaHOM

Bujibl yae6Ho# PaboTEL, BKITIOYAs CAMOCTOATENEHYIO padory| " Qopwa obywemwx:
00yJaromuxcs ¥ TPYAOEMKOCTh JUCLIATUTHHEL OYHas O4HO-3204YHad 3a09Has
TpyAOoEeMKOCT TUCLIATLTAHE 3a9€THBIX SIUHUL] 8 8.
_‘ : ;I“Kazlo‘f““"e"m 288 288
KonraxrHas paGora, |AymuTopHas TeKIH
o Rtk 9% 20
nabopaTopHsIid
IIPaKTHKyM
) BueaynuropHas i
CaM0cToxTenLHasI pabora, gac 192 268
Tabmuma 1.3 ®opMBI KOHTPOJIS THUCLATLIHHEL
Cemectp ®opma obyqeHms: _
¥ hopMa KOHTpOIIL O4Has O4HO-33049Had 3a09Has =
TIEPHOIEI KOHTPOJIS 2,3 cem 1,2,3 cem
9k3aMeH (bI)
3a46T (BI) 2,3 ceM 1,2,3 cem
KypcoBas pabota
KypCOBOM IIPOEKT
HMHIUBUAYyaIbHOE 3a1aHue (KOHTPOJIBbHAsA pabora) 2 cem 1 cem
Tabmuna 1.4 Bagsl caMoCTOSTETBHOM paboThl
Bup camocTosTesHOM paboThl Bun 3ansatus Tun nepuona i Lol
O4Has OYHO-3209HAsd | 3a04Has
ITonroToBka K ImpaKTHYECKHM Teoperuueckoe ‘
3aHATHAM Upasvsciis o0yueHne 76 148
BeimonHenyue KOHTPONBHOM KosrponsHas Teopernueckoe
paboTel obyuenue 38 40
IToaroroeka k 3a4ery 3ager z?:xiijlmom 78 80
Hroro 192 268




2. IEJIb OCBOEHWS AVICIIAILINHEI

2.1. Ilens ® 3a5298 OCBOEHHS] NACHANTHHDI

OenajieHre MarucTpanTaMy OCHOBHBIMH KOHIIEIILAMY MaTeMaTHIeCKOTO MOIETMPOBAHHS C HCIIOB30BAHAEM
COBPEMEHHBIX KOMITHIOTEPHBIX IPOrpaMM HEbKeHepHoro aHanmuza (CAE).

3amaun OCBOSHHS JUCHUIUTHHBI:

1. TIpuoGperenrie MarucTpaHTaMy YMEHHIA TIOCTAHOBKY 321249, BEIGOPa METOE PEIICHAS, TIPOBCICHIA PACHCTOR; ™" ™

aHaJIM3a ¥ OLCHKH aICKBATHOCTH PE3YIIETaTOB.

2. TlomyveHure MaruCTpaHTaMH OCHOBHBIX HABHIKOB paboTHI B COBpeMeHHOM KOMILTEKCe I(OMI'II:IOTepHLIX
IporpamMM HIKEeHepHoro ananmmsa ANSYS. : ;
IIporpamma cocTaBneHa B COOTBETCTBHH C Tpeﬁonaﬂmn CDe,uepa.rrsHoro rocynapcmenﬂoro 06pasoBaTeIBHOrO
CTAHJAPTa BEICIIETO OGPA30BAHHS IO HAMPABJICHUIO IOATOTOBKH / cueunmnocm C'[pomenbcmo

2.2, IIepeqem, ILIAHAPYEMBIX Pe3yJIbTATOB 00yIeHHS IO mennmmne (MOJIlelO), COOTHECEHHBIX C
IUIAHAPYEMBIMHE Pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTeIbLHOI HPOrpaMMbI

vTaﬁJ“I‘Ima 2.1 Ilepedyens IIaHUPYeMBIX Pe3yJIETaTOB OOYYEHHS 110 JUCHMIUTHHE

Kox ¥ HAMMEHOBaHHE KOMITETEHIUH
'(pesyneTar OCBOEHMS)

Kon u HaHMCHOBaHHC HHIWKATOPA JOCTIDKEHUS KOMIIC’I‘GI-HHIH

OIIK-2. CiocoGeH aHATH3HpOBATE,
KPHTHYIECKH OCMBICIHBATh U
IPECTABNISTE HE(OPMAIIHIO,
OCYIIECTBIIATH IOMCK
HAy4HO-TEXHUYECKOH HHDOpMaIHHy,
IPHOOpPETaTh HOBBIE 3HAHMUS, B TOM
9HCJIE ¢ MOMOMBIO HHGOPMALMOHHEIX
TEXHOJIOTHIA

OIIK-2.1. C6op, cucTeMaTH3alys ¥ OLIEHKA JOCTOBEPHOCTH
HayJHO-TEXHIYECKOH HH(OpMALHMK O PACCMAaTPHBAEMOM OGBEKTE, B T.4.
C HCIOJIE30BaHHEM HMH(OPMAITHOHHBIX TEXHOIOIMi

OIIK-2. CiocobeH aHaIM3MpOoBaTs,
KPHTHYECKH OCMBICIIHBATE ¥
IPEACTABIATH HHPOPMALIHIO,
OCYIIECTBIISATh IIOUCK
HAyYHO-TEXHHUIECKOH HHbOpMAaLHy,
IpHOOPETaTh HOBBIE 3HAHMUS, B TOM
YHCJIE C IOMOIIBIO HHPOPMAIHOHHEIX
TEXHOJIOTHH

OIIK-2.2. Mcnomp30BaHHe CPEACTB IPHKIAIHONO IIPOrPaMMHOTO
obecnieyeHns U1t 0O0CHOBAHHSA PE3YIIETATOR PEINEHHS 3a0a9H
NpOQEeCCHOHATBHOM eI TENBHOCTH

OIIK-2. CriocobGen aHaTM3MpOBAaTh,
KPHTHYECKH OCMBIC/IHBATh U
MPEACTABIATH HHPOPMALHUIO,
OCYIIECTBIISITH IIOMCK
Hay4YHO-TEXHUYECKOH HHGOpMALIUH,
IpHOOpPEeTaTh HOBHIE 3HAHUSA, B TOM
YHCIIE C OMOMIBIO HH(POPMALMOHHEIX
TEXHOJIOT Ui

OIIK-2.3. Mcnons3oBaHue HHPOPMALHOHHO-KOMMYHHKAIHMOHHBIX
TEXHOJIOTHH /11 0(OPMICHHS JOKYMEHTAIMH U NPEICTARICHHAS
HHGOPMAIHH

ITK-3. IIpoBenenue
Hay4YHO-HCCIIEIOBATENbCKUX U
OILITHO-KOHCTPYKTOPCKHX Pa3paboToK
IIPH MCCIIENOBAaHUH CaMOCTOSTEBHBIX
TeM (TIC 40.011 OT® B)

I1K-3.1. IIpoBenerue paGoT o 06paGoTKe U aHAIH3Y
HayYHO-TEXHMYIECKOM MH(pOpMALK M pe3yBTaTOB MCCIIEIOBAHMIA

Tabmaua 2.2 — [nanupyeMsle pe3ysTaThl OCBOCHHS AMCLMILTMHEI 06Pa30BaTeTbHOM IIPOrPaMMEIL

Koz 1 HauMeHOBaHHE HHOUKATopa
JOCTHDKCHHUA KOMIIETEHIIUHU

HaumenoBanue nokasarens OleHHBaHUS (pe3ylbrara o0ydeHus 10
JUCIMILTHHE )

1

2




OIIK-2.1. C6op, cucTeMaTu3auus 1
OLICHKA OCTOBEPHOCTH
HayYHO-TEXHHIECKOM HHPOPMALIUH O
paccMaTpHBaeMoM OOBEKTe, B T.4. C
HCIIONB30BaHAEM HH(OPMALHOHHBIX
TEXHOJIOTHH

3naer: OIIK-2.1. Texnonoruu uHGOPMALHOHHOTO MOAETMPOBAHKS,
COBPEMEHHEIE CHCTEMbIl aBTOMATH3HPOBAHHOTO NPOESKTUPOBAHHUS,
CHCTEMBI aBTOMATH3ALMH HHXKEHEPHBIX pacyeTOB

Vmeer: OIIK-2.1. CoznaBars HHOOpMAaLMOHHEIE MOZIENH 00BEKTa B
cpene HHGOPMAIMOHHOIO MOJETHPOBAHHU, CO30ABaTh IPOEKTHYIO
JoKyMmeHTauuro ¢ nomomnipio CAD-cucTeM (cHcTeM
aBTOMAaTH3UPOBAaHHOTO IMPOEKTHPOBAHHS)

Hwmeer naBpiku: OIIK-2.1. C60pa, cHCTeMaTH3aIMKU M OLIEHKH

.| ROCTOBEPHOCTH Hay‘-IHO-TeXHH‘-IeCKOH Hmbopmamm Q:

paccmannBaeMOM 06’I>CICI'G B ; 4. C ncnonmonamaem

_|mEdopMarmonnEIx TeXHOTOTHH |

OIIK-2.2. I/Icnonbsonaﬁue cpencrs
NPUKJIAIHOTO IIPOrPAMMHOTO
obecreuenuys s 0G0CHOBaHUS
PE3YNETAaTOB PEIIEHMs 330291

o eCCHOHAIEHOMN AeSTebHOCTH

3uaer: OIIK-2.2. Hpmuumm pa6om npmmannoro nporpammoro :
obecnedeHus st paspaboTka 4 O(bopmermx Haquo-Tex}mqecmn
JOKYMEHTaHuH :

Vmeer: OITK-2.2. CO3IIaBaTI> Hmbopmauxom{yro MOZEIb, conoxyrmocrb
IPENCTARICHHBIX B JIEKTPOHHOM BHIE JOKYMEHTOB, rpahuuecKux u
TEKCTOBBIX JAHHBIX IO 00BEKTaM

Hwmeer naspiku: OITK-2.2. C ncnonp3oBaHHeM aBTOMATH3UPOBAHHEIX
CHCTEM pEIIaTh CJIOKHBIC 3a/1a9H NPOEeCCHOHANLHOMN AeSTETEHOCTH, a
TaKOKe HACTPAUBATH TAKHE CHCTEMBI JJI ONTHMH3ALIHAM CBOSH paﬁmm :

OIIK-2.3. Hcnons30Banue
MH(POPMALHOHHO-KOMMYHHKALOHHBIX
TEXHOJIOTHH 1 OOPMICHHS
JOKYMEHTALIUH ¥ TPEACTABICHHUS
uHpOpMaLIH

3naer: OITK-2.3. Metonuky co3anms HHGOPMAIOHHON MOTEIH .
o0BexTa B cpese HHGOPMALEOHHOTO MOEIMPOBAHMUS

Ymeer: OINK-2.3. ITIpuMeHITs HH(OPMALHOHHO-KOMMYHHKAITHOHHEIE
TEXHOJIOTHH 111 O(OpPMITEHUS JOKyMEHTALMH

Hwmeer naspiku: OITK-2.3. Cosznanus geprexeil, KOHCTPYKTOPCKOM
W/WIH TEXHOIOTMYECKOM JOKyMeHTauuu u/uu 3D Monenei

ITK-3.1. IIpoBenenue pa6ot mo
06paboTke U aHAIH3Y
HAyYHO-TeXHHYECKOM HHPOPMAIIUH 1
PE3YNIBTaTOB HCCIEeI0BaHMUI

3naer: [IK-3.1. AxTyanbHyI0 HOPMaTHBHYIO JOKYMEHTAIMIO

Vmeer: TIK-3.1. OopmMaTh pe3yasTaTsl HAyYHO-HCCIIENOBATENBCKUX H
OINBITHO-KOHCTPYKTOPCKUX paboT

Hmeer naBpiku: [1IK-3.1. OcymecTriieHus pa3paboTKH IUIAHOB U v
METOJMYECKHX MPOrpaMM NPOBEAEHMUS HCCIIEJOBaHMIA B Pa3paboTOK

Hrpopmanwst 0 BEBICHUH Pe3y/IbTaTOB OCBOESHUS UCIMILTHHEI TIpe/ICTaBIeHa B MOH/IE OIIEHOYHEIX CPEACTB IO
mucuruiaHe. [Tacmopr @OC npencrasnen B pasnene 4 PII,

ITprmeqanue: @OC paspabarriBaercs kak npuiokenue Kk PITJ] B cooTBeTcTBHH C TToNOXeHHEM 0 @O0C,
YTBEPKACHHBIM JIOKAJIbHEIM HOPMAaTHBHEIM aKTOM.




3. CONEPKAHWE JUCIAILIAHBI

3.1. Tems! yueGHOH AHCHENIHABI (IEKINHOHALIE 3AHATHS)
He nmpexycmotpeHo.

3.2. IlpakTHueckHe H CeMHHAPCKHE 3aHATHS U HX COAEPIKARHE

Tabmura 3.2 Temsl npakTHYECKHUX 3aHSTHIA
",“'{";2“'\.jv--"’ﬁ,tl't“‘1"'.A‘~"."""’-‘-"\-"”' o] L B e R

G s e ’
‘Hawmenosanue Konr. pab ‘Cam.pab
No /i paszmena Tema u comepkaHie MPaKTHYESCKOro 5 o e
B115 (900301012131 38 3aHATHS = B
(o-ny) |l8]sld]2
ElElElels]s
1 ol 3 41516 TF s
~ .{IlepBasi rpynna 3aounas gopma (1 cemecTp), ounas
<. |mepnoxa dopma (2 cemectp)
' |arrecranum (3ager) : A Ak
_1|Beenenue B cuctems |Benerne. ANSYS Workbench. . 16 2 8 10 |
asromaru3upoBaHHor |Mcropus makera ANSYS. OcHoBHEIE :
O IPOEKTHPOBAHUSA  |KOMIIOHEHTHI TAKETA ¥ THITHI aHAJIH3A.
Pa6ota B o60mmouke ANSYS Workbench. :
2|Beenenue B cuctems! |Monyis DesignModeler. PaGora B Mmoxyne | 16 2 10 10
asroMarusuposanHor | DesignModeler. Coznanue u
O IPOEKTHPOBaHU [mpeoOpa3oBanue 3D moxeneit. ‘
3 |Beenenme B cuctems! [Moxyns ANSYS Meshing. Amnopr u 16 2 10 et Lo
aBTOMAaTH3MPOBAHHOT |HAIPABJICHHE F€OMETPUM U3 BHEIIHUX ' ‘ :
o npoektupoBanua |CAD cucrem. IlocTpoenue ceTku B
Mmonyiie ANSYS Meshing (mobansusie
METOAHI).
4 |Pemenne 3ama4 ¢ Pemenue 3amay MexaHuKH 16 2 10 10
HCIIOIb30BaAHUEM aedopmupyemoro Teepaoro tesa B ITK
IIPOrpaMMHOIo ANSYS. Pemmenue 3aia4 MEXaHUKH
komrutekca ANSYS  |medopmupyemoro TBepmoro Tena B ITK
ANSYS. ;
HTOI'O 64 8 38 | 40:
IepBas rpynna
nepuoaa
arTecTanuu (3a4er)
Bropas rpynna 3a04Has Qopma (2 cemecTp), oO9HAN
mepHoaa dhopma (3 cemectp)
arrecranuu (3a4er)
1 |Pemerue 3amay Pemenue 3amay MEXaHHKH 8 2 10 12
MEXaHUKH nedopMupyeMOro TBEpIOro Tejia B
aedopMupyeMoro ANSYS Structural. Pemenue 3amag
TBEPIOro Tejia MEXaHWUKH Ne(GopMUpyeMOro Tela B
ANSYS Structural. OcHOBHBIE HOIOKEHHS
METOIa KOHEYHBIX JIEMEHTOB.




2 |Pemenue 3amay Pemrenue 3amay B Momysine ANSYS 8 2 10 12
MEXaHUKH Mechanical. Tume! ananuzoB (Moxeneit) u
nedopmupyemoro  |pemareneit B ANSYS Mechanical.
TBEPIOro Tella Hurepdeiic 1 ocHOBHBIE PUEMBI paGOTHI
B ANSYS Mechanical. YueGusre
MIPUMEPHI CTaTHYECKHX PaCueTOB B
ANSYS Mechanical. Yue6Hb1e mpumeps!
JuHaMu4ecKux pacdeToB B ANSYS
- 3|Pemenue 3anas =~ |Pemenmue 3anad B Moxyne ANSYS L8 8 10"
MEXaHUKHU Mechanical. Bunst Harpy3ok u
aehopMupyeMOro  |3aKperuieHuit.
TBEPAOIO Tea , : b old
4 |Pemenue 3ana4 Pemenwe 3ana4 B Moxyne ANSYS 8 21510 512 ]
MEXAHUKHU Mechanical. YueGHbie mpumeps -
nedopmupyeMoro  |crarmdeckmx pacuetos B ANSYS
- |TBepOorO TENMA Mechanical. Vue6ubie npuMeps
JMHAMEYecKuX pacyeToB B ANSYS
Mechanical. ‘ ; ¢ i S i
- lmToro 32 6. § 3840 el
Bropas rpynna i
nepuoga
arrecTanmuy (3a4er)
Tperss rpynna 3a09Han popma (3 cemecTp)
nepHoAa
arrecranuy (3a4er)
1 |Pemenue 3amaq Perenve 3anay MexaHuKM XUOKOCTEH U 2 24
MEXaHUKHI ra3oB B ANSYS CFD. Maremaruueckue
JKHIKOCTEH U ra3oB  |mMomenu g pemenus 3anad CFD. R
2 |Pemenue 3amay Pemenue 3a1ay MeXaHUKH KHUIKOCTEH H 2 24
MEXaHUKH ra3oB B ANSYS Fluent. OcHOBHEIE
XKHMAKOCTEHN M razoB  (npuemsl paborsl B ANSYS Fluent.
IMpumep pemenus 3anayu B ANSYS
Fluent. ;
3 |Pemenue 3anay Pemenue 3ana4 MEXaHUKHU XKUIKOCTEH U 2 14
MEXAHUKHU razoB B ANSYS Fluent. [Toctnponieccunr
JKHAKOCTEH M ra30B  |pe3y/bTaToB. W,
HTOI'O 6 62
Tperbs rpynna
mepHoaa
arrecTanmuH (3a4er) ,
Hroro 96 20 76 148

3.3. JlaGopaTopHblii IPAKTHKYM H €r0 COAepKaHue

He

IIPEXyCMOTPEHO.

3.4. Kypcosoii npoexT (paGoTa) H €ro XapaKTepHCTHKA

He

TIPETyCMOTPEHO.

3.5. MuamBHIya bHOE 32JaHHE H €0 XaPAKTePHCTHKA
Tabmuia 3.5 TeMbl HHAUBUOYATBHBIX 3aJaHUI

KomrgectBo wacoB no popmam
o6yueHus

Kownr. pab I

Cam. pab




B T

Ne /m Tema MHAUBHOYAIBHOTO 3a0aHHA § §
Q Q
s (3|8 |z |8 |8
:lE|s|E|E|8&
1 2 3 4 5 5 6 7
IlepBas rpynna meproja arrecTanu (3a9€T) - 3209HAA
¢opma (1 cemecrp), oanas dopma (2 cemectp)

1 |Pemenue 3ana4 MexaHuku 1eOpMHpPYEMOTO TBEPIOTO TeNa B 38 40
TBepaoro tena B ITK ANSYS. ‘ oA B HE
UTOT'O 38 - 40

{HepBas rpynna nepuoja arrectanum (3a4er) :
Hroro : | 38 | | 40




4.1.

4. BBISIBJIEHME PE3YJIbTATOB OCBOEHHUSA JACITAILINHBI

Hacoopr ponna onenoansix cpeacrs (POC) mo JucHHIIARE
Ta6muna 4.1 - ITacnopr doxna onexoansx cpeacts (POC) 1o AUCIUILTHHE

Ne
n/n

R Y

Haumenosanue

OLICHOYHOI'O CpeacTBa

TexHomOrma

B arrecranun

Bruae! 3ansTumit

e T

Konsr
HHIUKaTOpOB

T

2

3

4

7

ROMIT

KonrponsHas pabora

TpanymonHas
obOpasoBatensHas
TEXHOJIOTHS

Texymmuii KOHTPOE -

KonTtponsHas

PasHOypOBHEBEBIE
330394 ¥ 3aXaHuA

| Tpamummonsas

obpazoBarenbHas
TEXHOJIOr U

Texyumii KOHTPOE -

Tect

HudopmanmonHoO-k0

Texymuii koHTpOIB

CPC

bopMHpyeMBIX

MMYHHKAIOHHAsI
oOpazoBarenbHas

TEXHOIIOIrUA

4 |Tecr Hndopmanmonno-kxo

MMyHHKAIHOHHASL
obpa3oBarebHas
TEXHOJIOTHA

ITpomesxyTounas 3aver

arrecranus

4.2 Bonpocsl K 3K3aMeHy (3a4€Ty)

Ilepsasi rpynna nepuoaa arrecTanuy (3auer) - 3a0unas ¢gopma (1 cemecrp), ounas dpopma (2 cemecTp)
1. YucnieHHBIe METOMBI PELIEHNUS HEJIMHEHHBIX aireOpandeckux ypasHenmii. [TocTaHoBKa 3aqaum.
I'eomeTpryeckas HHTeprpeTaLus.

2. HucrieHHas anmpoKCHMAaIms JuddepeHIHaIbHOTO YPaBHEHHS TeILIONPOBOAHOCTH M IPAHMYHEIX YCIIOBHIHA.

3. YncrieHHbIe METOIbI PEIIeHH HadalbHO-KPaeBbIX 3a1a4 i (i depeHIMaIbHEIX YPABHEHHH B YACTHBIX
npousBogHsrX. 0630p. IIpoeKHOHHEIE ¥ BApHALIMOHHEIE METO/EL.

4. Coctas nporpamMmHoro komiuiekca ANSYS. I'padudeckue o60mouxu u pemareny. [Tpunoxenms Workbe'ﬁch; v
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. IIpocTpaHCTBEHHOE H TPEXMEPHOE MOJENUpoBanye KoHCTpykuuu Ha OBM. CospemenHnoe coctosaue MKD u
nepcreKTHBEI passuthd. [IporpammMusiii kommmiekc ANSY'S.

6. Coznanme npoexra B o6omouke ANSY'S Workbench.

7. Pemnenyie HIbKeHEPHBIX 3a1a4 B ANSYS.

8. Pabota B Momyne DesignModeler.

9. UucTpyMeHTEI U1 co3nanus Scku3a B DesignModeler.

10. Coznanne u npeobpasosanme 3D mMoznenei.

11. MmmopT ¥ HanpaejieHue reomerpun u3 BHemmHux CAD cucrem.

12. Co3nanue koHGOPMHBIX H HEKOM(MOPMHBIX CETOK.

13. TToctpoenue cerku B Momyite ANSY'S Meshing (mto6ansHeie METOIB).

14. ITocTpoeHue NOBEPXHOCTHEIX M OOBEMHBIX CETOK, THOPHUIHBIX CETOK.

15. BeineneHue obnacteit TedeHUs U3 TBEPIOTEIBHOM FEOMETPHH.

16. ITocTpoenue ceTok B 061aCTAX TEUSHHUI U TBEPIBIX TeNaX UL 3a4a4 CONPSDKEHHOrO TEII000MeHa.

17. Pemenne muddepeHIMaNbHBIX ypaBHEHMIA.

18. Pemenue HenMMHEHHBIX 3a1a4.

Bropas rpynna nepuoaa arrecTanuy (3a1eT) - 3204Has ¢opma (2 cemecrp), ounas dpopma (3 cemecTp)
1. Pacuer 060pynOBaH¥is IPHTOYHBIX YCTAHOBOK JUTS YBIAKHEHHS M OCYIIEHHS BO3AYXa, BIATOCONEPIKAHMS
BO3IyXa.

2. Hurepoetic mpunoxkenus ANSYS Mechanical APDL.



3. I'paswdnbIe ycnoBus 114 TeIw1oBo# 3anaqu B ANSY'S Mechanical.

4. MonenupoBaHue JIy9UCTOro TerioooMena ¢ momousio nprmiokerus ANSYS Workbench Mechanical.

5. Omucarb Moxyma ANSY'S, KoTOpEI€ HCHIONB3YIOTCS IS CTATHYECKHX / TMHAMHYECKHX PACIETOB.

6. Pemenwe 3anaqu ¢ nomormsko nprioxenns ANSYS Mechanical APDL.

7. OrnpezieneHne napaMeTpOB HapyKHOTO (BHYTPEHHEI0) BO3TYXa B XOIOAHBIH, IEPEXONHBIM, TEIUIBIA EPHOTEL.
8. Pacuer ynenpHO#M TENIOBOH XapaKTePHCTHKH 31aHKA HA OTOIUICHUE, BEHTHWISILIMIO M Topsdee BOTOCHAGKEHHE.
9. Pacyer perynMpoBaHus TEIUIOOTAAYH M CXEM IIPHCOSTHHEHHS OTOMUTENBHEIX TPUGOPOB.

10. Pacuer cxem NpuCOeTUHEHNS BO3MyXOHArpeBareieil (BO3ayxooXIaguTeei) o BO3AYXy U TEIUIOHOCHTEO.
ko py,uonaﬂne mpm‘otmmx ¥ BBITSDKHBIX CHCTEM, Pash ereHne 000pyIOBaHNs; HOPMBBC Gmm
npoexmponalmﬂ : : ot etk b B R

12. Peinernue HeMHEHHEIX 3ajaq.

TpeTsst FpyNna Neproaa aTTeCTANAM (329eT) - 3aotmasx ¢popma (3 cemec'rp)

1. PacqeT KOMIEHCAIMH TEILIOBBIX YITHHEHHI CTOSKOB CHCTeMBI OTOILICHHS B MaJIOSTa)KHBIX 3,ua1msrx (2—3
3Taxca)

2. Pacyer k03 puIHeHTa H3JTy9eHH OTOIMTEIBHBIX IPHOOPOB.
3. Pacuer TemoycToYMBOCTH NOMEINECHHIA.,
4. PacyeT IMPKyIIALHOHHBIX HACOCOB IPH HE3aBUCHMOM CHCTEME TEILIOCHA0KEHN .
‘5. Pacuer faBieHns ra3a Wiy napa B pe3ynsTare IpOCCETHPOBAHMS.
6. Mo;(enn TemIoo0MeHa, 3atoxkeHHbe B ANSYS Fluent.
7. OcHoBHBI€ 3Tanbl pemrenus 3aauu B ANSY'S Fluent.
8. UHCTpYMeHTHI TocTo6paboTku pesynsratos ANSYS Fluent.
9. Iloctpoenue cerok ¢ momomrbio ANSYS Fluent Workflow.
10. PaccunTaTh BI2KHOCTS 1apa Ha BHIXOJE MOLENH IIPH 3aJaHHbIX TapaMeTpax Ha BXOIe.
11. MonenupoBaH#e 3pO3HH.

4.3 TexHo010TAA BbIABJICHHS YPOBHS OCBOCHHS JHCHHILIAHDLI

TexHonorKs BEIIBICHNS yPOBHS OCBOSHMS UCIHILTHHEI IIPHBOAKTCS B OHIE OLeHOYHBIX cpencTs (POC).




5. YYEBHO-METONMECKOE ¥ HH®OPMAIIMOHHOE OBECIEYEHAE OCBOEHHS
JTUACIAILIAHLI (MOXYJIST)

5.1. OcHoBHas H JONOJHHTEIbHAS JATEPATYPA

OcHoBHasi JIUTEpPATYpa

‘1:Benapes, W A. (mou. ; HTACY (Cuberpus), kad. Hpmmannasrmaremarm) Komnmo"repnoe MOZEIHPOBAHNE
B 3a]1a9aX CTPOMTENbCTBA | yue. mocobue / K. A. Benaper, H. H. ®enopoea, M. A. ®enopuenxo ; Hoocu6. roc.
apXUTEKTYD.-CTpoHT. YH-T (CHOCTpHH). - - Hosocrbmpek : H]“ACV (Cnﬁcrpmi), 2012.-153 c. : mn. - Bn6m0rp ¢
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enoposa, H. H.  Monempoparue rnnporaaonnHaMqucxnx MPOLIECCOB B I'IK ANSYS 17.0 [Bnelcrpommﬁ
pecype] : yaebHoe mocobue / H. H. (I)enopona, C. A. Bajmrep, 10. B. 3axapoga. - Hosocnﬁnpck

HoBocrOMpCKitii roCyIapCTBEHHbII aPXUTEKTYPHO-CTPOUTENBHBI yrusepcurer(Crbetprn), OBC ACB, 2016 -
SnexrpoH. Tekcrt. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop: ru/68793 html) :

I[ononnn'renbnan JmTepa'lypa

il (Denopona, I-I H. (n—p ¢bu3.-MaT. HayK, npqu HTACY (Cuberpun), Icatb IOHECKO) Mone:mpoaarme
THIPOTa30IMHAMAYECKAX nporueccos B ITIK ANSYS 17.0 [Dnexrpormstii pecypc] : yaebHOe nocobue /H. H
®enoposa, C. A. Bamsrep, YO. B. 3axaposa ; M-Bo o6pasosanus u Hayku P®, HoBocu6. roc. APXHTEKTYD. -crpom :
yE-T (Cubcrpus). - HosocuGupek : HTACY (Cuberpun), 2016. - DnekTpoH. Tekcrt. - ISBN 978-5-7795-0798-1 :

0.11. :

2. bacos, K.A. Tpaduueckuii untepdeiic xommwiekca ANSYS [Dnexrponnsrii pecype] : camoyamrens / K. A.
bacos. - Caparos : IIpodobpasoanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. bacos, K.A. ANSYS [Onexrpormsiii pecypc] : cipaBogruk / K. A. Bacos. - Caparos : Hpo¢06pa303amle,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html) :

MeTtoanueckne YKazaHuA

1. [Mamanun, A.JO.  PacdeTs! KOHCTPYKIHIA METOOM KOHEYHBIX nemMeHTOB B ANSYS [Dnexrpomnmsiii pecype] :
yuebHo-MeTommdeckoe rocodue / A. ¥O. Illamanvs. - PacueTsl KOHCTPYKITHI METONOM KOHEYHBIX YIEMEHTOB B
ANSYS ; 2017-06-20. - Mocksa : MockoBCcKasi FOCyNapCTBEHHAs aKaieMus BOXHOTO TpaHcmopTa, 2012. - 72 ¢.
(http://www.iprbookshop.ru/47951.html)

5.2. Hcnonnpzyemble Gazbl JAaHHBIX H HH(OPMANHOHHBIE CHIPABOYHBIE CHCTEMBI

Ta6muna 5.1 Hcnonezyemoe nporpaMmuoe obecriedeHune

Ne Haumenosanue IMonTBepxnenue PR S
/u HHGOPMAIHOHHBIX PECYPCOB JIMLICH3UH e
1 2 3 4
1 |ANSYS Academic Teaching advanced |Kourpaxr 6-21-4 ot 22.04.2021
2 |Mathcad 14.0 JIvmenzus Ne57144586 45
3 |Office 2007 Professional Plus Cepruduxkar ot 20.08.2007 253
Ne42605370, Ceprudukar or
17.07.2008 Ne44290964,
Cepruduxkar ot 26.09.2008
Ne44607324
4 |Windows 7 Enterprise Horosop ot 11.10.2013 1000
Ne43193/HCK3741, loroop
Tr000120566 ot 09.10.2016
5 |ANSYS Academic Teaching advanced |Konrpaxr 6-21-4 ot 22.04.2021

Tabmuua 5.2 crions3yemple 6236l JaHHBIX U HHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMEI
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Ne HaumenoBauue ITonTBepoxnenue I
KonmgecTro Jmnensmii
/i HH(POPMALIMOHHEIX PECYPCOB JIMIECH3UH
1 2 3 4
1  |OnexrposHsbIif KaTaaor GHOIHOTEKH Horoop ot 20.10.2016 Ne16816 500
HI'ACY (Cubcrpun)
2 |Odunmansherii caiit ITIHTH CsoboxaHo pacnpoctpansemas BJ]
3  |OnexrpoHHO-OHOIHOTEYHAS CHCTEMA JloroBop Ha peOCTaBIICHHE
IPRbooks JOCTyma K
‘ |cucreme IPRBOOKS ot
25.09.2020 Ne 5293/19

Tabmuua 5.3 Vicnons3yeMble HHTEpHET-PeCypehl

Ne HaumenoBanue &
Ccruika
n/n HHGOPMAIMOHHEIX PECYpPCOB :
1 2 Cais g AR T
1 |MOODLE - INopran mucrasmonroro  |http://do.sibstrin.ru/login/ index.php
obyuenns HTACY (Cuberpun)
2 |Yuebrpie mocobus kadeapsl http://www.sibstrin.ru
npukiIagHo Maremaruku HITACY
(Cuberpun)
3 . |Caiit xomnanmm ANSY'S ansys.com/
4  |Caiitr xomnanum CADFEM-CIS http://www.cadfem-cis.ru/
5.3." MeroaudecKne peKOMEHAANMH [0 OPraHA3ANME A3y IeHAS JACTANITHDI

Tabmuua 5.4 UcnonssyeMeie 00pa3oBaTelbHEIE TEXHOIOIMH

e ke — Bupn zansarait | Kparkas xapaxrepuctuka
n/n Texnonoruu

1 2 3 4

1. |Aymuropseie motounsie 1 |MHopMarmonssie nekupy, |Ha Nekmusx: HCrons30BaHue

T'PYIIIIOBEIC 3aHATHA B
CIICLIHAITU3UPOBAHHEBIX

IMPAKTHYCCKHUE 3aHATHA

MYJBTHMEAMIHOTO MPe3eHTAIHOHHOrO
060opynoBaHHs C JeMOHCTpALHei

KJ1accax BHICOMHIBEMOB, (hoTorpaduii, KOMIBEIOTEPHEIX
npe3eHTaumi, Ha npakrmgeckux 3aHATHIX:
OCBOEHHE KOHKPETHBIX YMEHUI ¥ HABEIKOB TI0

IPEUIOKEHHOMY IIPENojaBaTesieM aITOPHUTMY.

2. |Merox mpo6neMHOro IIpobnemusie CamocTosTenbHOE H3ydeHue CTyIeHTaMi
H3JI0XKESHUS MaTepuaia JIEKIUH, TIPAKTHIECCKHE MaTepHalia JIEKIWH ¢ OCIeAyIomei i
3aHATHA IMCKyccHel B aynuropud. Oprauu3amms

y4eOHo# paboTsl, HalpaBlIeHHas Ha pelIeHHe
KOMIUTEKCHO# y4e0HO-NI03HaBATEILHOM 3a/1auu
Ha NPaKTHIECKUX 3aHSTHSX.

Jlexius «oOpaTHO#M CBA3W», MPEeAIOararomas
o6Cy>KIIeHHEe CIIOPHBIX BOIIPOCOB,
BO3HMKAIOIIVX [PY HU3I0XKEHMHA MaTepuaiae . |
ayTUTOPHH.

Berpeyu ¢ npencTaBHTENIMH TPOGHUIBHEIX
KOMIIaHHIA, IOCELIEHUE CTIENMAT3HPOBAHHEIX
BBICTaBOK.

3. |HAHrTepaxTBHas popma
TIPOBENEHUS 3aHATHIA

Jlexiusa-nucKyccus,
Jekumg-0ecena
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JucranuponHoe o0yueHue

CamocTosrensHas paboTa,
KypcoBas pabora

CaMoCTOATENEHO H3yUeHHe 00YYArOIIMMUECS
y4e0HOT0o MaTepHalia B JUCTAHIIHOHHOM
pexxuMe Ha ropraie http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEHHS MaTepHalia ¢
HCIIONB30BAHHEM TeCTOBOM 6a3bl mopraiia
JUCTaHIIMOHHOTO OOYYeHHs, KOHCYJIETALMH [0
BBITIOJTHEHHUIO NIPAKTHYECKUX 3a1aHui U
KypCOBOMY IIPOEKTHPOBAHHIO B On-line
pexwume.
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6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
Tabmuna 6.1 — MarepranbHO-TeXHIYECKOe 00eCTIeYeHHE TUCIMILTHHBI

HawnmeHoBaH#e crierMatbHEX*
MOMEHIECHM 1 TIOMELIESHHIA ISt
CaMOCTOSTENBHOM paboThI

OcHaleHye CeMaIbHBIX IOMEIICHHH W IIOMEIIEHHUI I CaMOCTOATEABHOM
paboTsl

1

2

3nanue y4eGHOro KopImyca 1o

eP@y-

Vi1 J'Iennarpa,ucxax 113 103 ayn.

INomemeHne i caMOCTOSTENEHOM paboTh
KommerorepHoe 060pynoBaHue: KOMITBIOTED 11 INT. O6opynonam»1e Ui

Ob61mee komuecTso MecT: 11

3manue yyebHOTO KopIyca 1o

(KonTponsHasi, 3ager,
TpakTideckue)

yn.Jlennurpanckas, 113, 241 ayn.

VueGHas ayUTOPHS AT TIPOBEICHNS 3AHTH nemmomloro TmIa, 3aHSTHIH
CEMUHAPCKOTO THIA, KyPCOBOTO MPOSKTHPOBAHHS (BEITONHEHHS KprOBLlX

pabor), TPYMHOBBIX 1 HEAMBHTYaNBHEIX KOHchIBTaImH 'reicymero Kompom uf

IIPOMEXYTOYHOM aTTECTAINH. : :
Komnsroreproe o6opynosanue: KOMIILIOTep 15 ., npoelcrop 1 IIT., 31cpaH 1
InT.; AKyCTHKa (IPHOOPHI): AKYCTHYECKHE CHCTEMBI ans 1k 1
mrr.;O60pynoBanKe LI y4eGHOTO poliecca; JOCKa ayauTopHas 1
mrt.;Mebens: cTynbs 8 mT., CTysbs 26 mmT.

O6mee konu4ecTBO MecT: 15

3nanve yueGHOTo KopITyca 1o

(KonTponsHas, 3ager,
ITpakrigeckue)

yn.Jleauarpanckas, 113, 242 ayn.

VueGHas ayquTopus JUIs IPOBEICHHS 3aHATHI JEKIMOHHOTO THITA, 3amrrm~1
CEMUHAPCKOTO THIA, KyPCOBOTO NPOEKTHPOBAHMS (BBIIOJHEHAS KYPCOBBIX.
paboT), IpyNMOBEIX U MHAMBHIYaTbHEIX KOHCYJIBTAIMI, TEKYIIEro KOHTPOIS |
IIPOMEXYTOYHOM aTTeCTaluH.

Kommeroteproe obopynoBasue: KOMI'ILIOTCp 17 mrr., npoexrop 1 T, JKpaH. l
IIT.;AKycTHKa (IIPpHOOPEI): aKyCTHIECKHE CUCTEMBI A TK 1
mT.;O60pynoBaHHe I y4eOHOro mpomecca: JoCcKa aymuropHast 1
mrt.;Me0bens: cTynbs 17 mT., cTyIba 32 miT.

O61mee xomm4ecTBO MecT: 17

3naHue y9eOHOro Kopiryca o

(KonTponbHas, 3aver,
ITpaxrrdeckue)

yn.Jleaunrpanckas, 113, 243 ayn.

V4ebHas aymuTOpHs 111 NPOBEJECHUS 3aHATHIA JIEKIMOHHOTO THIIA, 3aHATHIA
CEMMHApPCKOTO THIIA, KypCOBOTO MPOEKTHPOBAHNS (BBIIOIHEHUS KYPCOBBIX
paboT), rPyIIOBBIX ¥ HHAMBHIYATbHBIX KOHCYJIETALM, TEKYINErO KOHTPOJLT ¥ u
IIPOMEXKYTOYHOM ATTECTaLIUH.

KommsrotepHoe o6opynoBanue: kommsiotep 17 0. , ipoekrop 1 mr., 3xpaH 1
mT.; AKyCTHKa (TIPUGOPBI): AKYCTHIECKHE CHCTEMBI JUIA TIK 1
mT.;O60pynoBaHue A1 y4eOHOTO mporecca: Jocka ayauropHas 1 -
mr.;Me6Gens: ctynes 17 mr., cTynbs 27 mrT.

O6mee konmuyecTBO Mect: 17

3nanue y4e6HOrO KopIyca 1o

(KontponeHas, 3ayer,
IIpakTuyeckue)

yn.Jlerunrpanckas, 113, 244 ayn.

Vue6GHas aymuTOpUs 11 NPOBEACHUS 3aHATHMN JIEKIIMOHHOTO THIIA, 3aHATHIMA
CEeMHHAPCKOro THIIA, KypCOBOTO MPOEKTHPOBAHMS (BHIIOIHEHUS KYPCOBBIX
paboT), rpyNNOBEIX H HHAMBHIYAIbHBIX KOHCYJIETALHi, TEKYIEro KOHTPOJIS H
IIPOMEXCYTOYHOM aTTeCTalHH.

KommsrorepHoe o6opynoBanue: kommsiorep 17 mit., mpoexrop 1 mr., 3KpaH 1
IT.; AKyCTHKA (IPUOOPEI): aKyCTHIECKHE CHCTEMBI IS K 1
mt.;O6opynoBaHue Ui y4eOHOro mporecca: Jocka ayquropHas 1
mr.;Mebens: ctynbs 17 mr., cTymss 33 mr.

O6mee xomu4ecTBO MecT: 17

3nanue y4eOHOTO KOpIryca 1o

(KontponpHas, 3aver,
ITpakTHueckue)

yn.Jlenunrpanckas, 113, 247 ayn.

VueGHas ayauTOpUs A7 NPOBEACHUS 3aHATHIA JEKIMOHHOTO THIIA, 3aHITHIA
CEMHHAPCKOTO THIIA, KypCOBOTO IPOEKTHPOBaHMS (BBIIOIHEHHS KyPCOBBIX
paboT), rpyIIOBEIX H HHAMBHIYAIbHBIX KOHCYJIETALMMH, TEKYINEro KOHTPOMS H
IIPOMEXYTOYHOH aTTeCTalHy.

Kommsrorepaoe obopynosanue: kommsiorep 17 mr., mpoexrop 1 mr., 3xpas 1
mT.;AKycTHKa (IpUOOPHI): aKyCTHIECKHEe CHCTEMBI LA IK 1
mrt.;O60pynoBaHue i yueOHOro nmpouecca: Jocka ayauropHas 1
mT.;Me6ens: cTynbs 17 mr., cTyaed 34 wmT.

Ob61mee xommaecTBO MecT: 18

| y4e6HOTO TIpoIiecca: AOCKa: ayRMTopHas: 1 mr: K e B BT
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3paHue yaebGHOro Kopiryca 1o

ya.Jlenunrpanckas, 113, 250 ayn.

(KonTponsHas, 3ager,
ITpakTuueckue)

VuebHas aymuTOpHS IJ11 NPOBENECHNS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHITHM
CEMHMHApPCKOTO THIIA, KyPCOBOTO NMPOEKTHPOBAHKUA (BBIIOIHEHHS KYPCOBBIX
paboT), rpyNIOBEIX ¥ HHAWBHUAYAJIbHBIX KOHCYIBTALNMA, TEKYIEro KOHTPOJIA 1
IIPOMEKYTOYHOM aTTeCTAIHU. :
KommriorepHOe 060pynoBanue: koMmsotep 16 mr., npoexrop 1 mrr., 3kpan 1
IOT.; AKyCTHKA (PHOOPEI): aKYCTHYECKHUE CHCTEMBI UL K 1
mt.;O60pynoBaHue 11 y4eGHOro mporecca: JOCKa aynuropHas 1
mt.;MeGens: cTymbs 15 mr., cTynes 25 mr., Tym6a 1 1.

O6mmee xomuyecTBO MecT: 15

GHOTO KOpITyca 0
yn.JIenmarpancxaa, 113, 249 ayn.
(KontponsHas, 3aver,
IMpakTudeckue)

- |Vue6uas aynuTopyst [T IPOBE/ICHY 3aHATHI JEKIHOHHOTO T

CEMHMHAPCKOTO THIIA, KYPCOBOIO HPOSKTHPOBAHMS (BBIONHEHAS: KYPCOBBIX

paboT), IPYNIOBbIX M HHIMBHIYANBHEIX Koncynmaunn TeKYII[eI‘O Koﬁ*rpmm u
|mpoMesxyTouHO# arTecTAIMY. ‘

Kommmsroreproe o6opy1103a1me KOMII.BIO’I‘ep 20 mrr, mpoexTop 1 mT., 3xpaH 1
IIT.; AKyCTHKa (IPHBOPEI): aKyCTHYECKHE CHCTEMBI VTS TIK 1
rr.;O6opynoBanure 15 y4eGHOTO TIpoHecea: TocKa ayauropHas 1
wt.;Me6enb: cTynbs 22 mT., CTymbs 38 mT.

O6mee konuuecTBO MeCT: 20

3nanue y4eOHOro Kopiyca 1o

yiJlenunrpanckas, 113, 406 ayn.

(CPC)

ITomemenue U1 caMOCTOATENbHOM paboTHI

KommeiotepHoe o6opynosanme: Kommbrotep 8 mr.;060pynoBanme s -
y4eOHoro npouecca: J0ocka ayquropHas 1 mi.

O6mee konmuaecTBo MecT: 11

3nanue yueOHOro Kopmyca o

yn.Jlenunrpanckas, 113, 438 ayn.

(KoutponsHas, 3aer,
IMpaxTryeckue)

Yue6Has aynTuTOpHS I IPOBEACHHUS 3aHATHH JIEKIMOHHOTO THINA, 3aHATHH -
CEMMHApPCKOT'0 THIIA, KypPCOBOTO IPOEKTHPOBAHHS (BBIIOIHEHHS KyPCOBBIX

paboT), IpYIIOBEIX M HHAUBHAYATBHBIX KOHCYJIBTALMIMA, TEKYIIETrO Ko}rrponx ul

IIPOMEKYTOYHOM aTTeCTaliH.

Kommeroreproe 060pynoBanue: koMmnbioTep 15 mrT., mpoexrop 1 mr., cepeep 2
[IT., MOHUTOP 3 IIT., OTPTEXHUKA 2 IIT., IIaHmeT 1 mrt.;PasHoe:
KOHIUITMOHep 1 mT.

O6mee konmuaecTBO MecT: 21

* CrenmanbHble MOMEINEHNS — ydeOHbIE ayTHTOPHH IS IPOBEICHIS 3aHATHI JIeKIMOHHOTO THIIA, 3aHsTHM
CEMMHAPCKOTO THIIA, KYPCOBOT'O IPOEKTHPOBAaHKA (BBIIOIHEHNHE KyPCOBBIX paboT), rPyIIOBEIX H :
' MHIUBHIYaJILHBIX KOHCY/IBTAIH, TEKYIEro KOHTPOJIA ¥ IPOMEKYTOYHOM aTTeCTAL|HM, A TaK JKE TOMemeHH s ans

.CaMOCTOATENBHON paboThI

ABTOp-pa3paboTyrk (BeXyLIHii JIEKTOD)

=

(mozxmuce)

M.H.laannos
[700)
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