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1. TACIIOPT PABOYEN ITPOI'PAMMBI A CITATLIIHBI
Tabmuua 1.1 OcHOBaHMe 11 peanu3aliy AUCLUIUTAHE]

Kon HanpaBieH#s NOArOTOBKK/ CHEIUATEHOCTH 08.04.01
HarmpaBneHue noaroTosku/ cnenyanbsHOCTE CrpourenscTeo
YpoBeHs 06pazoBanms Maructpatypa
I'on paspaboTku/06HOBIEHNS 2022
Tabnuua 1.2 CTpyKTypa JUCLMIUIMHEL B COOTBETCTRHH C Y4e6GHBIM MIAHOM

Buzsl yae6HoM paGoThI, BKIIOYAs CaMOCTOATENBHYIO paboTy Popma o0yyeHus:
obyJaromuxcs ¥ TPY0EMKOCTh JUCLHIUTHHBL OYHas OYHO-3a04Hast 3a04Has
TpynoeMKOCTh QUCIMILIMHBL 3a4YETHBIX eIUHUL] - 8 8

2§:§§anecxnx 288 288
KonrakTHas pabora, |AyauropHas JeKIHH
yac NpaKTHYeCKue 96 20

3aHATHS

1ab0paTOpHBIH

IPaKTHKYM

BreaynuropHas
CamocrosrensHas pabora, yac 192 268
Tabmuma 1.3 Oopmbl KOHTPOA THCLUIUTHHEL
Cemectp DopmMa o0ydeHwHs:
1 hopMa KOHTPOJIs
OYHas OYHO-320YHas 3a04Has

MIEPUOIB] KOHTPOJIA 2,3 ceM 1,2,3 cem
9Kk3aMeH (bI)
3a4éT (BI) 2,3 ceM 1,2,3 cem
KypcoBas paboTa
KYPCOBOH NPOEKT
UHIMBUIYAIbHOE 3alaHie (KOHTPOJIbHAs paboTa) 2 ceM 1 cem

Tabnuua 1.4 Bupsl caMoCTOATENBHOM PaGoTH

e Dopma 00y4eHus
Bun camocTosTens oM paboThl Bun 3anaTus Tun nepuona
OyHas OYHO-3a04Has | 3a0YHas

Iloaroroka k mpakTuyecKkuM Teoperuueckoe

ITpakTuyeckue
3aHATHAM o0y4eHue 76 148
BrimonneHne KoHTpoNBHOM Teopetuueckoe

Kontponphas
paboThI obyyenue 38 40
IToaroroska k 3auery 3auer JISAMEHAIHOHHEL®

ceccuu 78 80

Hroro 192 268




2. IIEJJb OCBOEHMA T CIIAILIIHBI

2.1. Ilenn 1 327294 OCBOECHUS AMCHMILTHHBI -
Ognaznenne MarkcTpaHTaMy OCHOBHBIMH KOHUEIIHSIMH MATEMATHYECKOTO MOJEMPOBAHUS C UCTIONIB30BAHHEM
COBPEMEHHBIX KOMIBIOTEPHBIX NPOrpaMM HHxkeHepHoro aHanuza (CAE).

3a;:1atm OCBOCHHUA NUCUMIUIIUHEIL:

1. IIpHoGpeTeHre MarucTpaHTaMyl yMEHHIA IOCTAHOBKH 321a4H, BRIGOpa METOxA pelIeHH s, IPOBEIEHUS pacueToB,
aHaJIM3a U OLIEHKH aIeKBaTHOCTH Pe3YJILTaTOB.

2. ITonmy4yeHre MarucTpaHTaMH OCHOBHBIX HABBIKOB PaGOTHI B COBPEMEHHOM KOMILTEKCE KOMIIBIOTEPHBIX
MporpamMM HHKeHepHoro aHanmmza ANSYS.

IIporpamma cocTaeeHa B COOTBETCTBUM ¢ TpeGoBanUAMH DenepatbHOro TOCYAapCTBEHHOI0 00pa30BATENBEHOrO
CTaHZapTa BEICLIEr0 00pa3sOBaHMsA [0 HANPABIIEHMIO IOATOTOBKH / CieLUanbHOCTH CTPOHTENBCTEO.

2.2. Ilepeyenn MIAHHPYEMBIX Pe3yIbTATOB OOYUeHHS M0 AUCHANIHHE (Moay110), COOTHECEHHBIX C
NIAHHPYEMBIMH Pe3yJIbTATAMM OCBOECHHS 00Pa30BATEIbHOIM IPOrPpaMMBbI

Tabmuua 2.1 TlepedeHs MIaHUPyeMBIX Pe3yIbTATOB OGYYEHHUS 110 JUCLATLIHHE

Kon 1 HauMeHOBaHHE KOMIIETEHIUH
(pe3ynbTat OCBOEHMS)

KOI[ M HAMMCHOBaHME MHOUKATOPA JOCTIDKEHU KOMIIETEHIIUN

OIIK-2. CrocobeH aHaIM3UpOBaTh,
KPUTHYECKH OCMBICIIMBATE 1
NPEACTABIATE HHPOPMALHIO,
OCYIIECTBJIATH MOUCK HAYYHO-
TEXHUYECKOH HHpOpMaluH,
IpHOGpeTaTh HOBBIE 3HAHMS, B TOM
YHCJIE C IOMOLIBIO HHGOPMAUHOHHBIX
TEXHONOT U

OIIK-2.1. C6op, cucTeMaTH3aIHs ¥ OLEHKA JOCTOBEPHOCTH HAYYHO-
TEXHUYECKON MH(DOPMaLIMHI O pacCMaTPUBAEMOM OOBEKTE, B T.4. C
HCIIONB30BaHMEM MHPOPMAIIMOHHBIX TEXHOIOTHIA

OIIK-2. CniocobeH aHATM3UpOBATH,
KPUTHYECKH OCMBICIIUBATE U
NPENCTABIIATE HHPOPMALIHIO,
OCYIIECTBIIATH ITOUCK HAYYHO-
TEXHMYECKOH MHpOpMALWH,
npHoOpeTaTh HOBBIE 3HAHMS, B TOM
YHCITE C MOMOIIBIO HH)OPMALIHOHHEIX
TEXHOJIOT Ui

OIIK-2.2. Mcnons30BaHue CPECTB IPUKIANHOTO POrPAMMHOTO
obecneyeHys 111 0G0CHOBAHHUS Pe3yIbTATOB PELISHHS 334K
npoQeCcCHOHAEHOM AeATENBHOCTH

OINK-2. Criocoben aHaIM3UpoBaTh,
KPUTHUYECKH OCMBICITHBATE U
NPEICTABIATE UHPOPMALIHIO,
OCYILIECTBIIATH OUCK HAYYHO-
TEXHUYECKOH MH(OpMaHH,
npHOOpeTaTh HOBBIE 3HAHMS, B TOM
YHCJIe C IOMOIIBIO HH(POPMALHOHHEBIX
TEXHOJIOT Ui

OIIK-2.3. Mcnone3oBanue HH)OPMALIMOHHO-KOMMYHHKALIAOHHBIX
TEXHONOTUH 11 0QOPMIICHHS JOKYMEHTALIAU M TIPEACTABIICHHUS
uHpopmarmu

I1IK-2. PerynupoBanue, Opranusanus 1
IUTAaHUPOBaHHe B chepe HHKEHEPHO-
TEXHHUYECKOrO NPOEKTUPOBAHUS IS
I'PaOCTPOUTENBHOM NesTeIbHOCTH

[IK-2.1. IInaHupoBaHUe HHXKEHEPHO-TEXHHYECKOrO IIPOEKTUPOBAHUS
IUIS TPaJOCTPOUTENBHOM NeATEIbHOCTH

IIK-2. PerynupoBanue, Opragu3anus 1
IUIaHMPOBaHHE B chepe HHKEHEPHO-
TEeXHUYECKOrO IMPOSKTUPOBAHUS IS
IPafoCTPOUTETHHOM NeATENBHOCTH

1IK-2.2. Opranusanus paGoT B chepe HHKEHEPHO-TEXHHYECKOTO
NPOEKTUPOBAHKS I IPaNOCTPOUTENHLHOM NeTeIbHOCTH

[1IK-2. PerynupoBanue, opranuzanys 1
IUIAHUPOBAHHE B Chepe HEKEHEPHO-

1IK-2.3. Paspa6oTka, akTyanusauus IpoOeKTOB IPaBOBBIX,
HOPMAaTHUBHBIX, TEXHUYECKUX, OPraHU3aI[MOHHEIX M METOIMIECKHX




TCXHHUYECKOr'o MPOSKTHPOBAHUS I
T aI[OCTpOI/ITCJIBHOﬁ ACATCIIBHOCTU

JOKYMEHTOB, PETYIHPYIOMUX CQ)epy HHXKEHEPHO-TEXHHYECKOIro
IIPOCKTUPOBAHMA 411 rpa}locrpomenbﬂoﬁ ACATCIIEHOCTH

¢

Ta6muua 2.2 — ITnanupyempble pesysbTaThl OCBOEHHS AUCLHMIUIMHEL 06pa30BaTENBHOI IPOrpaMMEI

Kon u HaumenoBanue HHOUKaTopa
JOCTHXXCHHA KOMIIETECHLIUU

Hamnvenosanue nokasarens oLeHUBaHuUs (pe3ybTaTa 00yYeHHUs 110
JUCLIMIUIUHE)

1

2

OIIK-2.1. C6op, cucTeMaTH3aLus U
OLIEHKA IOCTOBEPHOCTH HAYYHO-
TEXHMYECKOH MHPOpMAaL|HU O
paccMaTpHBaeMoOM OOBEKTE, B T.4. C
HCIIOJIb30BaHUEM HH(POPMAIMOHHBIX
TEXHOJIOTUH

3naet: OIIK-2.1. TexHomoruu HHGOPMALIMOHHOTO MOJEIUPOBAHHS,
COBPEMEHHBIE CHCTEMbI aBTOMATH3UPOBAHHOTO IIPOEKTUPOBAHHUS,
CHCTEMbI aBTOMATH3aLMY HH>KEHEPHBIX PACYETOB

Vmeet: OIIK-2.1. CoznaBate HHPOPMALMOHHBIE MOZEH 0OBEKTA B
cpezie MHOPMALMOHHOTO MOJIEIUPOBAHHKS, CO3ABATH IPOEKTHYIO
AOKyMeHTaIuo ¢ nomomsro CAD-cuctem (cucrem
aBTOMAaTU3UPOBAHHOTO MIPOSKTHPOBAHHS)

Hwmeer nappixu: OIIK-2.1. C6opa, CHCTeMATHU3alMi ¥ OLCHKH
AOCTOBEPHOCTH HAYYHO-TEXHUYECKON HH(OPMALIUK O
paccMaTpuBaeMoM O0OBEKTE, B T.4. C HCIONB30BaHUEM
MH(OPMAIMOHHBIX TEXHOIOT Ml

OIIK-2.2. Mcrionb30BaHue CpecTB
MIPUKJIaJHOTO IPOrPaMMHOIO
obecnieueHus 111 0G0CHOBAHUS
Pe3yJIBTaTOB peLIeHHs 3a0a91

PO eCCHOHANIEHOM e TEeNbHOCTH

3naet: OIIK-2.2. IIpuHUmnBl paboTE! IPUKITAIHOTO IIPOrpaMMHOT0
obecreuenus 11 pa3paGoTKU U 0OPMIEHHS HayUHO-TEXHHYECKOM
JOKYMEHTAalMH

Ymeer: OIIK-2.2. Co3naBath HHGOPMAIHOHHYIO MOZEND, COBOKYTIHOCTb
NIPE/ICTaBIIEHHBIX B JJIEKTPOHHOM BHIE OKYMEHTOB, rpadMuecKuX U
TEKCTOBBIX JAHHBIX N0 0OBEKTaM

Himeer Haebikn: OINK-2.2. C MCIIOIB30BaHMEM aBTOMATH3HPOBAHHBIX
CHCTEM pellaTh CI0XKHBIE 3324l IPO(ECCHOHATBEHOMN AeATENBHOCTH, a
TaKoKe HaCTPanBaTh TAKHE CUCTEMBI 11 ONTUMHU3ALIHK CBOEH pPaGoTHI

OIIK-2.3. Hcnone3oBanue
UH(POPMALMOHHO-KOMMYHHUKALIUOHHBIX
TEXHOIOTHH 171 0hOpMIIEHHS
JOKYMEHTALMHU U [PeICTaBIEHHUS
UHpOpMaLUH

3naet: OINK-2.3. MeTomuKy co3nanus MHbOPMALMOHHON MOAETH
00BeKTa B cpesie HH(OPMALMOHHOTO MOJETHPOBAHHMS

Ymeer: OIIK-2.3. TIpumeHaTs HHPOPMALMOHHO-KOMMY HUKALMOHHBIE
TEXHOJIOTMH U1 0QOPMIIEHHUs! JOKYMEHTALIUH

Hmeer nasoiku: OITK-2.3. Coznanus ueprexeii, KOHCTPYKTOPCKOIA
¥/WIIM TEXHONOTHYEeCKOM NOKyMeHTaluy w/wii 3D monereit

I1K-2.1. IInaHupoBaHKE UHKEHEPHO-
TEXHUYECKOIO IPOSKTUPOBAHMA (IS
IpagoCTPOMTENBHOM ACSATENLHOCTH

3naer: TIK-2.1. CpeacTea HHPOPMALMOHHO-KOMMYHHUKALHOHHBIX
TEXHOJIOT Ui, B TOM YHCIIE CPE/ICTBA ABTOMATH3ALUH JEATENbHOCTH,
BK/IFO4ad aBTOMATH3UPOBAHHbIE MH(POPMAIIHOHHbIE CUCTEMBI

VYmeer: T1K-2.1. PaspaGatbiBaTh TOKYMEHTALMIO B COOTBETCTBHH C
YTBEPKICHHBIMM HOPMaMH ¥ IPaBUIIAMH B Cepe UHKEHEPHO-
TEXHUYECKOr0 MPOEKTUPOBAHMUSA IJIs FPafOCTPOUTENBHOM AEATENBHOCTH

HNwmeer nappixy: ITK-2.1. [TocTaHOBKY 3314 HCTIOJHUTENSIM pabor o
UH)KEHEPHO-TeXHUYECKOMY NPOEKTHPOBAHHIO 0OBEKTOB
IPalOCTPOUTENBHOMN NesSTENBHOCTH

1IK-2.2. Opranusanus paGot B cdepe
UH)KEHEPHO-TeXHHYECKOr0
IPOEKTHPOBAHKA IS
IPaOCTPOUTENBHOM NEATENEHOCTH

3uaet: [1K-2.2. ®akTOpbI, BAUAIONHE HA OBBILICHUE
OPOU3BOAUTENILHOCTH M 3()GeKTHBHOCTH Tpya

Ymeer: TIK-2.2. Haxoquth, aHANM3HPOBATh U HCCIIEH0BATh
MHGOPMaLHIO, HEOOXOMMMYIO [UISl TEXHUYECKOTO H OPraHU3aLHOHHO-
METOAMIECKOr0 PyKOBOACTBA JEATENBHOCTBIO IO IPOEKTUPOBAHUIO
OOBEKTOB I'PaIOCTPOUTEIBHON JEATENBHOCTH, BKIFOYAs MOHHUTOPHUHT
Ka4eCTBa TaKOH OLEHKH

Nwmeer napiku: ITIK-2.2. KoopauHaLmM fesTeNbHOCTH HCTIOTHATENOH
PaGoT MO HHXEHEPHO-TEXHUYECKOMY TIPOEKTHPOBAHHIO 00BEKTOB
IPafOCTPOUTENBHOM JeSTENBHOCTH

I1K-2.3. Pa3pa6oTka, akTyaru3amus
IPOEKTOB MPABOBBIX, HOPMATHBHEIX,
TEXHUYECKHX, OPTraHHU3aLMOHHBIX U

3uaer: I1K-2.3. HopMaTuBHEIe NpaBOBBIE akThl POCCHHCKOI Deneparmy,
HOPMATHUBHBIC TEXHUYECKHME U PyKOBOIIIKE JOKYMEHTBI, OTHOCSILHECS

K cepe rpafoCTpPOHTENBHOM NeATeTEHOCTH




METOIUYECKUX JOKYMEHTOB, Ywmeer: I1K-2.3. Bectu paspaboTky npoexTos MPaBOBBIX, HOPMATHBHEIX,

perynupyromux chepy HHKeHepHO- TEXHUYECKMX, OPTaHU3ALMOHHBIX H METOMYECKHX JOKYMEHTOB,
TEXHUYECKOIO NPOEKTHPOBAHMA IS PEeryIUpyromuX Chepy HHIKEHEPHO-TEXHIYECKOTO MPOSKTHPOBAHHS TS
I'PalOCTPOMTENBHOM NeITeIbHOCTH I'PagOCTPOUTENBHOM NESTENEHOCTH

WNwmeer nappiku: ITIK-2.3. TIpencTaBieHus U cOrlacoBaHme pE3yNbTaTOR
HHXEHEPHO-TEXHUYECKOr0 MPOEKTHPOBAHH 0OBEKTOB
I'PaiOCTPOMTENBHOMN NeSTENLHOCTH

HHpopmalys o BBISBISHUN Pe3yTBTATOR OCBOESHUS NUCIHIITHHEI npencrasneHa B Gonze OLEHOYHBIX CPEACTB MO
Aucuuniuge. [Tacnopr ®OC npexcraenen B pasnene 4 PITJT.

Ipumeyanne: ®OC paspaGaTeiBaeTcs Kak NPUTOKEHHE K PIINT B cootsercTBu ¢ Ionoxenuem o ®OC,
YTBEPXKICHHBIM JIOKAIbHBIM HOPMATHUBHEIM aKTOM.



3. COAEPXKAHME TUCITVILINHBI

Temp1 yueGHol AUCHANIHHEDI (TeKIHOHEbIE 3aHATHSA)

He npenycmorpero.

3.2. IlpakTHyeckue 0 cCeMHHADPCKHE 3AHATHS U HX coJep:kaHue

Tabmyma 3.2 Tembl IpakTHYECKUX 3aHATHIH

Konnaectro wacos no popmam

o0yyeHus
Konr. pa6 Cam. pab
Haumenosanue
Tema u conep>xanue npakTHyecKOro = w
Ne n/n| pasnena mucupnuHeL S <
3aHATHA e =
(Momyns) z ’ g N
< < < <
s| 9| 8| 8| %]
s E| s E|&| ¢
o Q [\o) o (o] )
2 3 4 5 6 7 8 9
IlepBas rpynna 3209Has ¢opma (1 cemectp), ounas
nepuona arrecrauuu (popma (2 cemectp)
(3auer)
1{Benenue B cuctemsl (Beenenue. ANSYS Workbench. . 16 2 8 10
aBToMatusupoBaHHoro Mcropus nmakera ANSYS. OcHOBHEIE
NPOEKTHPOBAHUSL KOMITOHEHTEHI I1aKeTa U THIIBl aHAIH3A.
Pabota B 06010uke ANSYS Workbench.
2|Beenenue B cuctemsl |Momyib DesignModeler. PaGora & Mmonyne | 16 2 10 10
aBToMatH3upoBanHoro|DesignModeler. Coznanue u
TIPOEKTUPOBAHMA npeobpazosanue 3D Moneneii.
3|Beenenne B cucremsr |Momyns ANSYS Meshing. Uymnopr u 16 2 10 10
4BTOMATH3MPOBAHHOIOHATIPABJIEHHE T€OMETPUM U3 BHELIHUX
TIPOEKTUPOBAHHUSA CAD cucrem. ITocTpoenue ceTku B
monyne ANSYS Meshing (rno6aneHsie
METOIBI).
4(Permenue 3amay ¢ Pemenue 3amau Mmexanuku 16 2 10 10
UCIIONIB30BaHUEM neopmupyemoro TBepaoro Tena g I1IK
MPOrpaMMHOr0 ANSYS. Pemenue 3amay Mexanuku
xomnekca ANSYS  (nedopmupyemoro teepmoro Tena s ITK
ANSYS.
HTOIro 64 8 38 40
IlepBas rpynna
NepHoAa aTTecTANUH
(3a4eT)
Bropas rpynna 3a04Has (opma (2 cemectp), ounas
nepuoja arrecrauuu (popma (3 cemectp)
(3auer)
1|Pemenwve 3anau Pemenue 3anau Mmexanuku 8 2 10 12
MEXaHUKH ne(opMHpyemMOoro TBEpIOro Tea B
nedopmupyemoro ANSYS Structural. Pemenue 3anau
TBEpIOro Teja MEXaHHKH J1ehOPMHUPYEMOTrO Tena B
ANSYS Structural. OcHOBHBIE MONOKEHUS
MeTOJla KOHEYHBIX 3JIEMEHTOB.
2|Pewrenue 3anay Pemenue 3anay 8 momyne ANSYS 8 2 10 12
MEXaHHKH Mechanical. Tune! aHanuzor (Momeneit) u
nedopmupyemoro pewareneit B ANSYS Mechanical.
TBEPIOro Teja Hurepdeiic u ocHOBHBIE NPUEMBI paGOTHI B
ANSYS Mechanical. YueGrrte npumepst
CTaTUYeCKHuX pacueToB B ANSYS




Mechanical. Y4e6Hsie npumeps!
JuHaMu4yeckux pacuetoB B ANSY'S
Mechanical. '
3|Pewmenue 3anau Pemenue 3amau B Mmoxyne ANSYS 8 8 10
MEXaHUKHU Mechanical. Bunp! Harpy3ok 1
nedopmMupyeMoro 3aKpEeIUICHHUI.
TBEpIOro Tena
4|Pemenue 3ana4 Perwrenue 3ama4d B Mmoayie ANSYS 8 2 10 12
MEXaHHUKH Mechanical. Y4eOHble npumepsl
nedopMupyemoro cTaTuyeckux pacyeroB B ANSYS
TBEPIOTO Tena Mechanical. Y4eOHsle npuMepsbI
JUHaMH4Yeckux pacueToB B ANSY'S
Mechanical.
ATOro 32 6 38 46
Bropas rpynna
HepHOJA ATTECTALHH
(3a4er)
Tperss rpynna 3ao4uHas ¢popma (3 cemectp)
nepHoaa aTTecTANHI
(3auer)
1{Pemenue 3anayq Pemenye 3a1a4 MEXaHUKH )KUAKOCTEH 2 24
MexaHuku xxunkocrei [razoB B ANSYS CFD. Maremaruyeckue
1 ra3oB Mozenu s pemenus 3agad CFD.
2|Pemenue 3agau Peruenue 3amay MEXaHUKHU JKUAKOCTEHN U 2 24
MexaHuku xunkocrer [razos B ANSY'S Fluent. OcHoBHbIE
¥ ra3oB nipueMsbl pabotel B ANSY'S Fluent.
ITpumep perenus 3agaun B ANSYS
Fluent.
3|Pemenue 3amau Pemrenue 3ama4 MEXaHHKH KHMIKOCTEH 1 2 14
MexaHUKH xunkocrel [razoB B ANSYS Fluent. ITocTniponieccusr
Y ra3oB pE3yJIbTaTOB.
HUTOro 6 62
Tperps rpynna
nepHoJa aTTeCTANMHH
(3auer)
Hroro 96 20 | 76 148

3.3. JlaGopaTopHblii DPAKTHKYM H €ro coaep:KaHue

He

IPETyCMOTPEHO.

3.4. Kypcopoii npoekT (paGoTa) H ero XapakTepucTHKA

He

IPeayCMOTpPEHO.

3.5. HupmBuayadbHOE 3aJaHHE M €ro XapaKTEePHCTHKA
Tabnuua 3.5 TeMbl HHAMBUAYAIBHBIX 3a1aHHUMA

KonuuectBo yacos no dopmam

00yueHus
Konr. pab Cawm. pab
Ne n/m TeMa UHOUBHUAYATBHOTO 3aJaHUS § §

| 3 s | 3

s| S| E| g| 9| E

S| E| S| E| E| 8

(] o ] o o (2]

1 2 3 4 5 5 6 7
IlepBas rpynna nepuoaa aTrecTanum (3a4er) - 3a04HAsA

dopma (1 cemectp), ounas dpopma (2 cemectp)




1|Pewuienvie 3a1au MeXaHHKH AebOpMUPYEMOTO TBEPIOTO TeNa B 38 40
IIK ANSYS. Pemenue 3a5a4 MexaHHKH Je)OPMHpPYEMOTo
TBepaoro tena B ITK ANSYS.
HUTOro 38 40
Ilepsasi rpynna nepuoga arrecrannu (3auer)
Hroro 38 40




4.1.

4. BBISIBJIEHUE PE3YJIbTATOB OCBOEHUS U CITUILINHE]

ITacmopr ponaa onenounnix cpeacrs (POC) nmo qucuunIHHE
Ta6myna 4.1 - ITacnopt doHaa oueHoursix cpeacts (POC) o AUCHUILTHHE

Konsr

Haumenosanue

No o HMHIUKaTOpPOB

/n | OUEHOUHOTrO CpencTBa Texnonorus Bun arrecrauum Bune! 3anaTuit bopMupyeMBIX
KOMIIETEH M

1 2 3 4 3 6

1 [KonrponbHas paGora |TpamuuuonHas Texymuii xouTpons  [KoHTponsHas OIIK-2.3., TIK-
oOpa3oBartenbHas 2.3.

TEXHOJIOTHA
2  |Pa3HOypoBHEBBIE TpagunuonHas Texymmii konTpone  (IIpaktmyeckue  |OINK-2.1., ITK-
3a7layd U 3aJaHUs oOpazoBarenpHas 2.2., OIIK-2.2.,
TEXHOJIOTHUA IIK-2.3., OIIK-
: 2.3., TIK-2.1.

3 |Tect Hudopmaumonno-  |Tekymuuit koutpons |CPC OIIK-2.1., OIIK-
KOMMYHUKAaIIOHHAS 2.2.,0IIK-2.3,,
oOpasoBarebHasd IK-2.1., IIK-2.2.,
TEXHOJIOTHS ITK-2.3.

4 |Tect Hndopmanmonso-  |[IpomexyTounas 3auer OIIK-2.3., TIK-
KOMMYHUKALIOHHAs |aTTeCTalyd 2.3, OIIK-2.1.,
obpazoBarebHas IIK-2.2., OIIK-
TEXHOJIOTHSA 2.2, TIK-2.1.

4.2 Bonpockl K 3x3amMeny (3a4eTy)

IlepBas rpynna mepuona arrecTanuu (3a4er) - 3a049Has ¢opma (1 cemecTp), ounas popma (2 cemecTp)
1. YucrieHHBIe METOMBI PElIeH A HelMHeHHBIX anre6panueckux ypaBHeHuit. [locTanoBka 3amaun.
I'eomeTpuyeckas HHTepIpeTaLHys.
2. HucreHHas annpokcumalys 1udepeHIHaTbHOTO ypaBHEHUS TETUTONPOBOXHOCTH M IPAHMYHBIX YCIOBHIA.
3. HucreHHEIe METOABI PelleH s HaualbHO-KPAaeBbIX 3aa4 A MubepeHIHanbHbIX yPABHEHNUI B YACTHEIX
npou3BoaHbIX. O630p. IIpoeKIMOHHEIE U BAPUALIMOHHBIE METO/BI.
4. Cocrae nporpammHoro komriekca ANSYS. I'pauueckre 060104KH U pelaTeny. IMpunoxxenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.
5. TIpocTpaHCTBEHHOE U TPEXMEPHOE MOJEMPOBaHKe KOHCTpyKimU Ha OBM. CopemenHoe cocTosHue MKD 1
IIepCIeKTHBHI pa3BuTus. IIporpammusrit kommiekec ANSYS.
6. Cosznanme npoekra B o6onouke ANSYS Workbench.

7. PemieHne HH>XeHepHBIX 3a1a4y B ANSYS.
8. Pabora B Moxyne DesignModeler.

9. UncTpymeHTHI s co3nanus ackuza B DesignModeler.
10. Cozpnanue u npeoGpasosanue 3D Mozeneii.
11. NImMnopt 1 HanpaBneHue reoMetpu u3 BHemHX CAD cuctem.
12. Cosnanvie xOHPOPMHBIX U HEKOM(POPMHEIX CETOK.

13. Ioctpoenue cetku B Moxyne ANSYS Meshing (rio6ansHsle MeTompr).

14. TlocTpoeHune MOBEPXHOCTHBIX U OGBEMHBIX CETOK, THOPHIHEIX CETOK.
15. Beinenenue obnacteii TedeHus U3 TBEPAOTENBHOM F€OMETPHH.

16. ITocTpoeHue ceTok B 0OIACTAX TeYEHHH U TBEPIBIX TeNax [Is 3a8aq CONPSLKEHHOTO TEIUI000MeHa.
17. Pemenve nuddepeHuHanbHEIX ypaBHEHHUIA.
18. Pernenune HenuueHHBIX 3a0ay. )
Bropas rpynna nepnona aTrecranun (3a4er) - 3a09nas gopma (2 cemecTp), ounas ¢popma (3 cemecrp)
1. Pacuer 060pyn0BaHHs IPUTOYHBIX YCTAHOBOK JUIA yBIAXHEHHS M OCYIIEHHS BO3yXa, BJIarOCOJEeP>KaHUA
BO3yXa.
2. Unrepdeiic npunoxenus ANSYS Mechanical APDL.

3. I'panmnuHsle ycnoBus 1y1g Teriosoit 3agaun 8 ANSYS Mechanical.
4. MozenupoBaHue JIy49HCTOro TeIoooMeHa ¢ moMolnpko npuioxkenns ANSYS Workbench Mechanical.




5. Onmcats Moxynu ANSY'S, KoTOpbIe HCHONB3YIOTCA U1 CTATUYSCKUX / AMHAMHYECKUX PacueToB.
6. Pemenue 3amaun ¢ momorsio npuinoxxkeHus ANSYS Mechanical APDL.

7. Onpeenexue napaMeTpoB Hapy>KHOTO (BHYTPEHHEr0) BO3yXa B XOJIOAHBIM, IEPEeXOIHBIN, TEIUIBIH NEPHOIBI.
8. Pacuer yenpHOMI TEIUIOBOM XapaKTePHCTHUKY 3[aHUS Ha OTOIUICHHE, BEHTHIALMIO U ropsyee BOXOCHa0KEHHE.

9. Pacuet perymipoBaHus TEIIOOTAAYM U CXEM NIPUCOEAUHEHU] OTONUTEBHBIX IPUOOPOB.

10. Pacuet cxem npHCOeAMHEHHs BO3MyXOHarpeBaTeneil (Bo3LyXooxIaauTesne) 1o BO3AyXy U TEIUIOHOCUTENIO.
11. OGopynoBaHue MPUTOYHBIX ¥ BHITSDKHBIX CUCTEM, pa3MelleHHe 000pyA0BaHKA, HOPMBI BO3LyX000MeHa U
IIPOEKTUPOBAHMUS.

12. PemeHue HeNMHEMHBIX 3a0a4.

TpeTbs rpynna mepuoaa arrecTanuu (3ader) - 3aouHas ¢popma (3 cemectp)

1. Pacyer KOMIEHCAIMM TETUIOBBIX YITMHEHUH CTOSKOB CHCTEMBI OTOIUIEHUS B MATO3TXKHBIX 30aHUAX (2-3
aTaxa).

. Pacuer xoadpuipienTa U3IydeHUs OTOIUTEIBHBIX PUOOPOB.

. Pacyer TennoycToiuMBOCTH MOMELICHHUM.

. Pacyet nupKyIsLIMOHHBIX HACOCOB MPU HE3aBUCUMOM CHCTEME TeIUIOCHAOKEHU.

. Pacuer maBnenus rasa wiy napa B pe3yJibTaTe JpOCCeTHPOBAHUS.

. Mopenu temtoooMena, 3anoxxennsie B ANSYS Fluent.

. OcHoBHEIe 3Tamns! pemenus 3agaud B ANSY'S Fluent.

. MacTpymenTs! moctobpaboTky pe3ynsratoB ANSY'S Fluent.

. ITocTpoenue cerok ¢ nomompo ANSYS Fluent Workflow.

10. BraxxHocTh apa Ha BEIXO/I€ MOJENHU TPH 3aJaHHbIX TapaMeTpax Ha BXOJe.

11. MonenupoBaHue 5pO3Hu. '

OO0 JINWnNDh W

4.3 Texno0rus BhIABIEHUS YPOBHA OCBOCHHUS AUCIHIIHHBI

TexHonorus BhIABICHUS YPOBHSI OCBOSHUS IUCLIMIUIMHEI NPUBOAUTCS B GoHAe oneHouHbIX cpencts (POC).
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5. YYEBHO-METOJAYECKOE ¥l HHO®OPMAIIMOHHOE OBECIIEYEHUE OCBOEHMS
JTUCIWILIAHEI (MOXYJIST)

5.1. OcHoBHasi M JONOJHHTEJbLHAS JIUTEPATYPA

OcHoBHas JuTEpaTYypa

1. benapes, Y. A. (nou. ; HTACY (Cubctpun), xad. ITpuknagHas MaTeMatuka). KOMIBIOTEPHOE MOIETHPOBAHHE
B 3a/]a4ax CTPOUTENLCTRA : y4e6. mocobue / M. A. Benapee, H. H. ®enoposa, 1. A. ®emopuenxo ; Hosocub. roc.
ApXHUTEKTYP.-CTPOHT. YH-T (Cubcrpun). - HoBocubupek : HTACY (Cuberpun), 2012. - 153 c. : . - Bubnuorp.: c.
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. Qenoposa, H. H.  MognenupoBanue ruaporasoniHaMudeckux npoueccos B [IK ANSYS 17.0 [DnekTpoHHbIi
pecypc] : yuebroe nocobue / H. H. ®emopora, C. A. Baisrep, 10. B. 3axaposa. - Hopocu6upck : Hopocubupckuit
rOCyapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHEIH yHuBepcuTeT(Cubetpun), 95C ACB, 2016. - DneKTpoH. TeKCT. -
ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793 .html)

I[OHOJIHHTCJ'ILHZIH Juarepartypa

1. ®enoposa, H. H. (a-p ¢pus.-mat. Hayk, npod. ; HTACY (Cuberpun), xad. FOHECKO). Monenupopanue
ruaporasoauHamudeckux npoueccos B IIK ANSYS 17.0 [OnexTponHslii pecypc] : yue6Hoe nocobue / H. H.
®enoposa, C. A. Bansrep, FO. B. 3axapopa ; M-Bo 06pasoeanus u Hayku P®, HoBocu6. roc. apXUTeKTyp.-CTPOMT.
yH-T (Cubcrpun). - Hopocubupcek : HTACY (Cu6erpun), 2016. - Dnektpos. TekcT. - ISBN 978-5-7795-0798-1 :
6.10.

2. bacos, K.A. T'paduyeckuit marepdeiic kommiexca ANSYS [Dnexrponnstii pecype] : camoyuntens / K. A.
Bacog. - Caparos : IIpodoGpasosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. bacos, K.A.  ANSYS [Onexrponnsiii pecype] : cipaBounnk / K. A. Bacos. - Caparos : IIpodo6pazopanue,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

Meroauyeckne ykazaHust

1. lamanny, AJO. PacyeTsl KOHCTpYKIMM METOIOM KOHEUHBIX 3eMeHTOB B ANSY'S [DnekTpoHHsIii pecype] :
yuebHo-MeTonuueckoe nocobue / A. YO. Illamanus. - PacueTs! KOHCTPYKIMI METOIOM KOHEUHBIX SJIEMEHTOB B
ANSYS ; 2017-06-20. - Mocksa : MockoBckast rocyapCTBeHHas akaJeMus BOTHOTO TpaHcnopTa, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

5.2. Hcnone3yemble 6a3bl JAHHBIX H HH(YOPMANHOHHBIE COPABOYHBIE CHCTEMBI

Tabauua 5.1 McnonezyeMoe mporpaMMHOe obecrieueHue

No HaumeHoBauue IMonTBepxneHE
I /;_[ UHGOPMAILMOHHBIX PECYPCOB JIAUEH3UU KonuuecTro nuuensuii
1 2 3 4
1 |ANSYS Academic Teaching advanced  |Koutpakrt 6-21-4 ot 22.04.2021
2 |Mathcad 14.0 JIunenzus Ne57144586 45
3 |Office 2007 Professional Plus Cepruduxar ot 20.08.2007 253
Ne42605370, Cepruduxar ot
17.07.2008 Ne44290964,
Ceptuduxar ot 26.09.2008
Ne44607324
4 |Windows 7 Enterprise Horoeop ot 11.10.2013 1 000
Ne43193/HCK3741, dorosop
Tr000120566 ot 09.10.2016
5 |ANSYS Academic Teaching advanced  |Kontpakr 6-21-4 ot 22.04.2021

Tabmnuua 5.2 Mcnone3yemsle 6asbl JaHHBIX M HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMBI
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No HaumenoBanue ITonTeepxnenue
n/;[ HMH()OPMAaLIOHHBIX PECYPCOB JIMUEH3UH KonuuecTBo nmuuenzuit
1 2 3 4
1 |OnexTponHbIt KaTanor GUGIMOTEKH Horoeop 01.20.10.2016 Ne16816 500
HI'ACY (Cubctpun)
2 |Oduumansusii cait I'TIHTB CBobonHo pacnpoctpansemas b1 1000
3 |OnexTpoHHO-OMONIHOTEYHAS CHCTEMA Jloroeop Ha mpexocTaBIeHUE
IPRbooks JOCTyIa K 3JIEKTPOHHO-
6ubnuoreqHoOM cucTeMe
IPRBOOKS ot 25.09.2020 Ne
5293/19
Tabnuua 5.3 Mcnosnp3yeMble HHTEPHET-PECYPCE
No Haunmenosanue
H/I'I HMH(OPMALIOHHBIX PECYpPCOB Ccblika
1 2 3
1 [MOODLE - ITopran auctanuuonHoro  [http:/do.sibstrin.ru/login/ index.php

obydenus HTACY (Cubcrpun)

2 |YuebHele mocobus kadenpsl npukianHo http:/www.sibstrin.ru
matematiku HITACY (Cuberpun)

3 |Caiit komnanun ANSY'S ansys.com/

4 |Caiitr komnannu CADFEM-CIS http://www.cadfem-cis.ru/

5.3. MeTo,zmqecxne PEKOMEHNAIHH 10 OPraHu3aliM H3yYeHHu s JHCIUILIHHBI

Tabnuua 5.4 Mcnosnbayembie 06pasoBaTelbHble TEXHOIOTUH

Haumenopanue
Ne Texnonorun Bupn 3ansaruii Kparkas xapakrepuctuka
/1
1 2 3 4
1. |Aynuropusie noTounsie 1 |MH(bOpMaIOHHEe JleKuyy, |[Ha JIEKIHAX: HCIONB30BaHHEe MYIbTHMEIMAHOrO
IPYNIIOBHIE 3aHATHS B MPaKTUYECKUE 3aHATUSL NPE3EHTALMOHHOI0 000PYIOBaHHS C
CHELMATU3UPOBAHHBIX JEMOHCTpauuel BUAeoHIsMoB, hoTorpaduit,
KJ1accax KOMIIBIOTEPHBIX Npe3eHTauuii, Ha
MPaKTHYECKMX 3aHATUAX: OCBOSHUE KOHKPETHBIX
YMEHHI1 ¥ HaBBIKOB M0 MPEIIOKEHHOMY
- IpEenoaBaTeNIeM aJITOPUTMY.
2. |Meton npobnemMHOro ITpobnemusle CaMoCTOATENBHOE H3yYEHHE CTYAEHTAMM
U3JI0KEHHUS MaTepuaia JIEKLIUH, IPaKTHIECKUE MarepHana JEKLHHU C IOoCIeayoLei
3aHATHA JMCKyccHel B ayauTopun. OpraHusanus
y4eOHO paGoThI, HalpaBIeHHAs HA PELIEHHE
KOMIUIEKCHOH y4eOHO-I103HaBaTe bHOM 3a0a4n
Ha NPaKTUYECKUX 3aHATHSIX.
3. (MaTepaktrBHas gopma Jlexuua-nuckycens, nexuus- |JIekuus «oOpaTHOi CBS31M», IPeanoNararomas
NIPOBENCHUS 3aHATHIMA Gecena o6Cy KIeHHUe CIIOPHBIX BOIPOCOB,
BO3HHUKAIOIIUX NPU U3JI0KEHUU MaTepuaa B
ayAUTOPHUH.
Berpeun ¢ npencraBuTensaMu npouiabHbIx
KOMIIaHHH, IOCEINEHUE CTIeLHaTU3UPOBAHHbIX
BBICTaBOK.
4. |MucranuuonHoe o6ydenue |CamocrosTesnbHas paboTa,

KypcoBas paboTa

CaMOCTOATENIBHO M3yYeHHE 00y arOUMKCH
y4eOHOro MaTepHana B JUCTAHLHMOHHOM
pexume Ha noptae http://do.sibstrin.ru/,
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CaMOKOHTPOJIb OCBOEHUSI MaTepuaia c
HCIIOJIb30BaHUEM TECTOBOI Oa3hl nopraia
JAUCTAaHIIHOHHOI'O O6y'-iCHI/IH, KOHCYJIBTaLlkH 110
BBINIOJTHEHHUIO NIPAKTHYECKMX 3aJaHUH 1

KypCOBOMY NPOSKTHPOBAHHMIO B On-line peskume.

13



6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
Tabauua 6.1 — MaTepHaibHO-TEXHHYECKOE 06ecTeyeHHe TUCLHILTHHEL

HaumMeHoBanue crienpanbHBIX*
MOMEUICHUM U IIOMEIEHUI 1S
CaMOCTOSATENbHOM paboThI

OcHauenye crienuaabHbIX IOMELIEHHH 1 IIOMEIIeH H I CaMOCTOSTENbHOMN
paboTsI

1

2

3manue y4eOHOro Kopiyca 1o
yi.JIennnrpanckas, 113, 243 ayn.
(CPC)

VuebHas ayquTOpHA JUIS POBENCHMUS 3aHATUI JEKIHOHHOTO THIIA, 3aHSTHI
CEMHUHAPCKOr0 THIIA, KyPCOBOTO MPOEKTHPOBAHHUS (BBIIOHEHUS KyPCOBBIX
paboT), rpyNNoBbIX U MHIMBHIYATEHBIX KOHCYITALMH, TEKYIIEro KOHTPOTIS 1
IIPOMEXXYTOYHOM aTTECTALUH.

Komnsroreproe o6opynosanue: komnbrotep 17 wr., npoekrop 1 mr., sxpan 1
WT.; AKYCTHKA (IPUOOPBI): aKyCTUYECKHUE CHCTEMBI I K 1
wr.;060pyaoBanye 115 y4eGHOro IpoLecca: [0cka ayauTopHas 1
wit.;MeGenb: cTynps 17 wr., crymss 27 wmr.

Obuiee xonuyecTBo MecT: 17

3maHue yue6GHOro Kopiryca 1o
yi.JlenuHrpanckas, 113, 438 aypn.
(KonTponeHas, 3auver,
ITpaxTuueckue)

VuebHas ayquTopHA UL POBEECHMUS 3aHATUMH JIEKIHOHHOTO THIIA, 3aHSATHI
CEMHMHAPCKOr0 THIIA, KyPCOBOro MPOEKTHPOBAHUS (BBIIONHEHHS KyPCOBBIX

pa60T), I'PYIIIOBBIX U HHAUBUIYAJIBHBIX KOHCYJ'IBT&LIHIZ, TCKYIIETrO KOHTPOJIA H |

IIPOMEKYTOUYHOM aTTECTALIHH.

KommnbrotepHoe 06opynopanue: komnstotep 15 wr., mpoektop 1 mr., cepsep 2
IIT., MOHUTOP 3 IUT., OTPTEXHKMKA 2 INT., IaHueT 1 wr.;PasHoe: KoHAUIMOHED
1 wr.

Ob6uiee xonuyecTBo Mect: 21

* CneumanbHble NOMEIIEHHs — yueGHbIe ayAMTOPUH IS IPOBEICHHS 3aHATHI IEKLOHHOTO TUIA, 3aHATHI
CEeMHMHApCKOr0 TUIIA, KypCOBOIO NPOSKTUPOBAHMS (BBINOHEHHE KyPCOBBIX paGoT), FPyMIOBEIX 1
HHAUBMIYaTbHBIX KOHCYJIBTALMMI, TEKYILErO KOHTpOJ'Iﬂ U [IPOMEXYTOYHOH aTTECTaLlUH, a TaK JKe IIOMEIIEHMS 11

CaMOCTOATEIBHOM pa6OTLI

ABTOp-pa3paboTyHK (BeXyLIMil JIEKTOp) /// J.b.Yanaer

ozumcs) [)5(0)
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