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1. MACIIOPT PABOYE ITPOI'PAMMBI TV CIIATLINHBI

Tabnuua 1.1 OcHOBaHMeE [UIS peatu3alyy JUCLUIUTHHBI

Kon HampaBieHus IOArOTOBKY/ CHEHATBHOCTH 08.04.01
Hanpagnenue DOArOTOBKY/ CIELMAIBEHOCTb CTpouTeNnsCTBO
Y poBeHb 006pazoBaHus MarucTpatypa
I"ox pa3paboTKH/OOHOBIECHHS 2021

Tabmuua 1.2 CTpykTypa AUCUHUILTHHEI B COOTBETCTBHH C YIEOHBIM IIAHOM

Buns! yueOHOI paboTHI, BKIIIOYAs CAMOCTOATENBHYIO paboTy

®dopma obyueHus:

00y4Jaromuxcs ¥ TPYAOEeMKOCTh JUCLIUILTHHBI OYHas OYHO-3209Has 3a04Has
T pyI0eMKOCTh JUCLUATUTAHBI 3aYEeTHBIX €IUHUIILL 8 8
zzjézanecxnx 288 288
KonrakTHas pabora, |[AyouTtopHas  |TeKLMH
qac NpaKTHYEeCKUe 96 20
BaHATUSL
imabopaTopHEIH
NPaKTUKYM
BreaynuropHas
CamocTosTenbHas paboTa, yac 192 268
Tabnuua 1.3 ®opMbl KOHTPOJIS TUCIUIUIAHBI
Cemectp dopma obyueHus:
U (opma KOHTPOIA
OYHas OYHO-320YHas 3a04Has
epUOABI KOHTPOJIS 2.3 ceM 1,2,3 cem
PK3aMeH (Bl)
3a4ET (1) 2,3 ceM 1,2,3 cem
KypcoBas pabota
KYPCOBOM IIPOEKT
MHIMBHIYaTbHOE 3a1aHue (KOHTPOJIBHAs paboTa) 2 ceM 1 cem
Tabnuua 1.4 Bunkl caMoCTOSTENbHOM paboThl
i Dopma 06ydeHus
Bun camocTosTensHO# paboThI Bun 3ansaTus Tun nepuona
OYHas OYHO-3a04Has | 3a04YHas
[ToaroToBka K NpaKTHYECKUM TeopeTuueckoe
[IpakTHueckue
BaHATHAM o0yueHHne 76 148
BEInonHeHHe KOHTPOIBHON K Teoperuueckoe
OHTpOJIbHAS
paboThI 0Oy4eHue 38 40
[Tonroroeka k 3a4eTy 3ager PR
ceccuu 78 80
HToro 192 268




2. HEJIb OCBOEHWVSI U CITAILIAHBI

2.1. Iean u 32129 OCBOEHHS AHCIHILTHHBI
OgnaneHye MarucTpaHTaMi OCHOBHBIME KOHIEMIMAMHI MaTeMaTHYECKOTO MOZENUPOBAHUSA C HUCIIOIb30BAHUEM

COBPEMECHHBIX KOMIIBFOTEPHBIX IIPOrpaMM

3agadu OCBOSHHUA AUCLMUITIIHHBI:

urkeHepHoro aHanusa (CAE).

1. ITpuoGpeTeHne MarucTpaHTaAMH yMEHHH [IOCTAHOBKY 3a1auH, BEIGOpa MeTo/A pelleHus, MPOBEACHHS PaCUETOB,
aHaIM3a ¥ OUEHKH a[JIeKBAaTHOCTH Pe3yJIbTATOB.

2. Ilomy4eHre MaruCTpaHTaMH OCHOBHBIX
HH)KeHepHOro aHanmmza ANSYS.

HaBBIKOB pa60T1>1 B COBPEMEHHOM KOMIUIEKCE KOMIBIOTEPHBIX NPOrpaMM

IIporpamma cocTasnena B COOTBETCTBUM C TpeGoBanuaMU DeepanbHOro TOCYAapCTBEHHOr0 00pa3oBaTEILHOIO
CTaH[apTa BBICIUEr0 06pa30BaHKUS 110 HANPABJIEHHIO TIOATOTOBKY / CIIELHATBHOCTH CrpourenscTeo.

IIporpamma cocTaBieHa ¢ y48TOM PEKOMeHAIHI TIPHMEPHOM OCHOBHO 06pa3oBaTeIbHOM MPOrPaMMBbl BBICIIIETO
06pa3oBaHKs O HATIPABJIEHHUIO TOrOTOBKH/CIIELUATEHOCTH CrpourenscTBo yrBepknénHoii 16.06.2021.

2.2. Ilepeuenn NIAHMPYEMBIX PE3yILTATOB 0GyUeHHs N0 AUCHHUIIHHE (Moxym10), COOTHECEHHBIX C
NJIAHHPYeMBIMH Pe3yIbTATAMHU OCBOEHHS 00pa30BaTe bHOI IPOrpaMMBI

Tabnmua 2.1 Tlepeuens miaHApyeMbIX pe3yIbTaTOB 0GYYEHHMS 110 AUCIIUILTHHE

Kon 1 HanmeHOBaHME KOMITETEHITIH
(pe3ynbTaT OcBOEHMS)

Kon u HaumeHoBaHue HMHOUKaTOpa JOCTIDKECHUS KOMIICTEHLIMH

OIIK-2. Cnoco6eH aHaTU3UpOBAaTh,
KPUTHYECKH OCMBICTTUBATE U
[IpeaCTaBIATh HHGOPMAIHIO,
OCYLIECTBIIATE MIOUCK HAYYHO-
TEXHUYECKOM MH(OpMaLUH, IpHOGpETaTh
HOBBIE 3HAHMS, B TOM YHCJIE C IOMOIIBIO
MH(POPMALHOHHBIX TEXHOJIOTHIA

OIIK-2.1. C6op, cucTemMaTH3alys i OLEHKA HOCTOBEPHOCTH HAYHO-
TEXHUIECKOM HH(OPMAIK O paccMaTpUBAEMOM OOBEKTE, B T.4. C
MCII0JIb30BaHUEM MH(POPMALMOHHBIX TEXHOIOT M

OIIK-2. Crioco6eH aHaTu3upoBaTh,
KPUTUYECKU OCMBICITHBATE U
[PENCTaBIATh UH(OPMAILHIO,
OCYLIECTBIIATH ITOUCK HAYYHO-
TEXHUYECKOM MH(OpMaLUY, IpHoOpeTaTh
HOBBIE 3HAHHS, B TOM YHCIIE C IOMOIIBIO
MH(OPMALMOHHEIX TEXHOIOT U

OIIK-2.2. Mcionb30BaHMe CPeACTE NPHKIATHOTO MPOrPaMMHOTO
obecrieuenus s 060CHOBAHMS Pe3y/IbTATOB PELICHHMS 3a1a49M
MpO(eCCHOHANBHOM NEATENBHOCTH

OIIK-2. Crioco6eH aHaIM3upoBaTh,
KPUTHYECKH OCMBICIIMBATH 1
[pEACTaBIATh UH(OPMAIHIO,
OCYILECTBIIATH IOUCK HAYYHO-
TeXHHUYECKOM MHOpMaLuy, npruobGperaTsh
HOBBIE 3HAHMS, B TOM YUCJIE C IIOMOIIBIO
MH(}OPMALMOHHBIX TEXHOIOT M

OIIK-2.3. Hcnonp3oBanue HHGOPMAMOHHO-KOMMYHHKALMOHHBIX
TeXHOJIOrUi 1t OPOPMIEHHS JOKYMEHTAl|K ¥ TIPeICTABICHHS
MH(bOpMaLiu

[1K-2. PerynupoBanue, opranusanus u
[UIAaHUPOBAHHE B Chepe HHKEeHEPHO-
TEXHUYECKOrO NPOSKTUPOBAHMS IS
[pafoCTpoUTENbHOM nesTensHocTy (1D
10.003 OT® C)

[1K-2.1. IInasupoBaHue HHXEHEPHO-TEXHIYECKOTro IIPOEKTUPOBAHUS [IJIs]
rPaJOCTPOUTENILHOM NeATENbHOCTH

[1K-2. PerynupoBanwue, oprasuzanus u
[UIAaHUPOBAHUE B chepe HHKEHEPHO-
TEXHHYECKOrO MMPOSKTUPOBAHUS IS
rpaloCTpOUTENLHOM fesrensHocTH (I1D
10.003 OT® C)

[IK-2.2. Opranuzamus paGoT B cdepe HHKEHEPHO-TEXHHYECKOTO
[POSKTUPOBAHKUA JJ1 TPANOCTPOUTENBHOM AEATENbHOCTH

[1K-2. PerynupoBanue, opranu3anys 1

[IK-2.3. Pa3paboTka, aKTyalu3alys NpoeKTOB NPABOBIX, HOpPMATHBHBIX,




NIaHHUPOBaHHE B cepe HHKEHEPHO-
TEXHUYECKOrO MPOEKTHUPOBAHUSA [IS
rpafoCTpoUTENLHOM AearenbHocTH (T1D
10.003 OT® C)

[TCXHUYCCKUX, OPraHU3alMOHHEIX 1 METOAUYECKUX JOKYMCHTOB,

PETYTHPYIOIHUX CHepy HHKEHEPHO-TEXHHYECKOrO NPOEKTHPOBAHHUS [
[PalOCTPOUTENBHOMN AeSTENbHOCTH

Tabnuua 2.2 — Ilnanupyemble pe3ynbTaThl OCBOSHHS AUCIUTLIMHEI 00pa3oBaTeIbHOM NPOrPaMMBEI

Kon u HanMeHOBaHMe HHOHKaTOpa
AJOCTHDKEHUS KOMIIETCHLIMA

HaumMenoBanye nokasaTens OLeHUBaHKA (Pe3yNbTaTa OGYUEHHUS 110
JUCLHUIUTHHE)

1

2

OIIK-2.1. C6op, cucreMaTH3anys 1
OLIEHKA IOCTOBEPHOCTH HAYYHO-
TEXHUYECKOU MH(POPMALIUH O
paccMarpuBaeMoOM OOBEKTe, B T.4. C
HCIIOJIb30BAHUEM MH(OPMAIIMOHHBIX
TEXHOJIOTHiA

Braet: OINK-2.1. TexHonmoruu HHGOPMALMOHHOTO MOJETMPOBAHHS,
COBPEMEHHBI® CHCTEMBI aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHNS,
CHCTEMBI ABTOMATH3aLMH HH)KEHEPHBIX PACYETOB

Vmeer: OIIK-2.1. Co3naBats HH(POPMALMOHHEIE MOAEIN O6BEKTA B
Ccpezie HH(OPMaUMOHHOTO MOJETHPOBAHKS, CO3AABATh MPOEKTHYIO
TOKyMeHTauuto ¢ moMowmpo CAD-cuctem (crucrem
ABTOMATH3MPOBAHHOIO IPOSKTHPOBAHMU)

Mmeet naBpixu: OIIK-2.1. C6opa, cucTeMaTH3alMK U OLEHKH
ITOCTOBEPHOCTH HAYYHO-TEXHUYECKOH MH(OPMALIK O PACCMATPHBAEMOM
OOBEKTE, B T.4. C HCIIONB30BaHUEM MHGDOPMALMOHHBIX TEXHOIOTHiA

OIK-2.2. Mcrionp3oBan¥ye CpeacTs
NPUKJIaTHOTO MIPOrPaMMHOIO
obecrieyeHus 111 060CHOBAHHUS
PE3yBTAaTOB pellleHHs 3a0a4uM
NpodeCcCHOHATBHOM AEATENPHOCTH

3Haet: OITK-2.2. IIpuHIMIIBI paGOTH! IPUKIIAAHOTO HPOrPAMMHOLO
obecreuenus 1A pa3paboTky U 0QOPMIEHHS HayIHO-TEXHIYECKOM
TOKYMEHTAIMH

Ymeer: OIIK-2.2. CoznaBats MHGOPMALOHHYIO MOJIEIb, COBOKYIIHOCTh
[PEICTABIICHHBIX B 3IEKTPOHHOM BHIE JOKYMEHTOB, rpadUuecKkux 1
[TEKCTOBBIX NAHHBIX [0 0OBEKTaM

Mmeer Hagbiku: OITK-2.2. C MCMONB30BaHHEM aBTOMATH3MPOBAHHBIX
CHCTEM pellaTh CJI0XKHBIE 331a4H NPO(ecCHOHATBLHOM NeSATeNFHOCTH, a
TAXOKe HACTPAMBATh TAKUE CUCTEMBI I ONTHMH3ALIHMK CBOEH paGoTH

OIIK-2.3. Hcronp3oBaHue
HUH(DOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH 1 0popMIIeH s
TOKYMEHTALMX U TIPeICTABICHUSA
uHbOpMaUH

3naer: OIIK-2.3. MeTozuky cosnanus HHGOPMALHOHHON MOZIENH
00BeKTa B Cpesie HH(OPMALMOHHOIO MOJEMPOBAHHS

Ymeer: OINK-2.3. IIpuMeHsTs HHOPMALHOHHO-KOMMYHHKAIOHHBIE
[TEXHOJIOTMH i1 OOPMIICHUS HOKYMEHTALUH

Mmeer Hasbiku: OINK-2.3. Cosnanus YepTexeid, KOHCTPYKTOPCKOM H/Uiu
TEeXHOJIOTHYECKOM MOKyMeHTalwu w/uiH 3D mopeneit

[1K-2.1. [InaHupOBaHHe HHXKEHEPHO-
TEXHUYECKOr0 MPOEKTUPOBAHHUS IS
PaOCTPOUTENBHOMN NeSTeTBHOCTH

3uaer: IIK-2.1. CpencrBa HHOPMALHMOHHO-KOMMYHUKALHOHHBIX
TEXHOJIOTMH, B TOM YHCJIE CPEICTBA aBTOMATH3ALMH JESATENHHOCTH,
BXJIIOYAs aBTOMATU3MPOBaHHbBIE HHOPMALMOHHEIE CUCTEMBI

Vmeer: IIK-2.1. PazpaGatsiBaTh JOKYMEHTALIHIO B COOTBETCTBHH C
YTBEPXKICHHBIMU HOPMaMH U TIPABUIIAMH B Cepe MEKEHEPHO-
TEXHUYECKOTO NPOEKTUPOBAHUS AJIS TPaOCTPOMTENLHOM AESTebHOCTH

Mmeet Hapbiku: [1K-2.1. TocTaHOBKHM 321a4 HCTIONHHUTENAM paGoT M0
MHKCHEPHO-TEXHUYECKOMY NMPOEKTUPOBAHHIO 0OBEKTOB
rPaJOCTPOUTENILHOM AEATENbHOCTH

[IK-2.2. Opranusanus padot B cdhepe
MHKEHEPHO-TEXHUYECKOrO
[IPOEKTUPOBAHUS ISl
[PalOCTPOUTENBHOM eI TENBHOCTH

3HaeT: I1K-2.2. ®aKTopbl, BIMAIOIKE Ha TIOBBILICHHE
NPOU3BOJUTENLHOCTH M 3G PEKTUBHOCTH Tpyaa

Ymeer: TIK-2.2. Haxonuts, aHANTM3UPOBATE U UCCISIOBATE
MH(pOPMaLHIO, HEOOXOTMMYIO I TEXHHYECKOTO M OpraHH3aLHOHHO-
METOHIECKOr0 PyKOBOACTBA JAEATETBHOCTBIO MO IIPOEKTUPOBAHHIO
OOBEKTOB IPafOCTPOUTENBHOM AESTENbHOCTH, BKITIOYAS MOHUTOPHHT
Ka4yecTBa TaKOH OLIEHKH

meer Hapeixm: I1K-2.2. KoopauHaluy AeSTeTbHOCTH UCTIONHUTENSH
paboT Mo MHKEHEPHO-TEXHUYECKOMY TIPOEKTHPOBAHHIO OOBEKTOR
rpaOCTPOUTENBHOM AEATENbHOCTH

[1K-2.3. Paspaborka, akTyanuzawus
POEKTOB PABOBBIX, HOPMATHBHEIX,

3uaer: IIK-2.3. HopmatuBHEIe npaBoBsle akThl Poccuiickoii Qenepauum,

HOPMAaTHBHBIE TEXHUYECKHUE H PYKOBOISIIUE HJOKYMEHTBI, OTHOCALIHECS




TEXHUYECKUX, OPraHU3ALHUOHHBIX 1
METOIUYECKUX TOKYMEHTOB,
perynupyromux chepy HHKEHEpHO-
TEXHUYECKOTO NPOSKTUPOBAHMS IS
rpaZioCTPOUTENBHOM AeATeNbHOCTH

K cd)epe FpaI[OCTpOHTeHBHOﬁ ACATEIIBHOCTU

meer: IIK-2.3. Bectu pa3paGoTKy NpoeKTOB MpaBOBBIX, HOPMAaTHBHBIX.
[TCXHUYECKMX, OPraHU3aLMOHHBIX ¥ METOAUYECKHUX JOKYMEHTOB,
PETYTHPYIOIHX Chepy HHKEHEPHO-TEXHUIECKOTO MPOEKTHPOBAHKS [T
rPagOCTPOUTENBHOM AESTENEHOCTH

2

Nmeer naBpixu: ITK-2.3. IpeacTaBneHus U cornacosanme pe3yNbTaToB
MHKCHEPHO-TEXHIUYECKOTr0 MMPOEKTUPOBAHUA OO BEKTOB

Fpa,Z[OCTPOHTeHBHOﬁ JACATCIIBHOCTH

VHopmaLys 0 BEISBICHUH Pe3yIbTATOB OCBOEHHS JUCUMILTHHEL PEACTaBeHa B DOH/IE OLEHOTHEIX CPEICTB Mo
mucuuminse. [lacnopt @OC npencrasieH B pasgpene 4 PITJT.

Hpumeuanue: ®OC paspabatsiaetca kak npuiioxkenue k PIII] B cooteercTeru ¢ IT0I0KEHUEM O ®OC,
YTBEPKACHHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM.




3. COAEPJKAHHE U CHAILINHBI

3.1. Tembl y4eOHOI AUCHUIIMHBI (JJEKNHOHHbIE 3AHATHS)
He npexycmoTtpeHo.

3.2. IlpakTHyecKne N CEMHHAPCKHE 3aHATHS U HX COJepPKAHMeE

Tabnuua 3.2 TeMsl npakTHYECKMX 3aHATHIH

KonuyecTeo wacoB mo dopmam o6yuenus

Haumenosanue
Tema u conpepanue IPaKTAYECKOro KoHT. pab Cam. pab
Ne n/n| pa3mena nucupIUIMHbL
(vio-ys) 3aHATHUA OYH.- OYH.-
OYHas[3a04HAasABa0YHAas]| OYHAS BA0YHASBA0YHAS]
2 3 4 5 6 7 8 9
IlepBas rpymna 3aounas ¢opma (1 cemectp), ounas
nepuoja arrecranuu popma (2 cemecrp)
(3ageT)
1Beenenue B cucremel [Beemenue. ANSYS Workbench. . Hcropms| 16 2 8 10
@BTOMaTusupoBaHHoronakera ANSY'S. OcHOBHbIE KOMIIOHEHTBI
pOEKTUPOBAHMS NaKeTa ¥ THIBI aHanu3a. PaGora B
obonouke ANSYS Workbench.
2Beenenue B cuctemsl [Momyns DesignModeler. Pa6ota B moxyne | 16 2 10 10
aBTOMaTusuposaHHoroDesignModeler. Co3nanve u
[IPOEKTHPOBAHHUS npeobpazosanue 3D mMonenei.
3Beenenue B cucremel Momyas ANSYS Meshing. Ummopt 1 16 2 10 10
ABTOMAaTU3MPOBaHHOrOHAIIPABIIEHHE reoMeTpur U3 BHemHux CAD)
MPOEKTUPOBAHHMS cucteM. ITocTpoeHue ceTku B Momyiie
ANSYS Meshing (rio6aisHble METOABI).
4Pemenue 3amau ¢ Pemenue 3a1a4 MexaHuKku 16 2 10 10
LCIIOIB30BaHUEM nedopmupyemoro Teepaoro Tena s IIK
[pOrpaMMHOro ANSYS. Pemenue 3amau MexaHuku
Komiutekca ANSYS  [nedopmupyemoro teepmoro tena s ITK
ANSYS.
NTOTrO 64 8 38 40
IepBas rpynna
nepHoaa aTTecTANuM
(3aueT)
Bropas rpynma 3aouynas ¢opma (2 cemectp), ouHAaS
nepuoja arrectanu popma (3 cemecrp)
(3auer)
1|Pemenue 3amay Pemenue 3anau MexaHuKu 8 2 10 12
MEXaHUKH nedopmupyemoro teepmoro Tena 8 ANSYS
nedopMupyemMoro Structural. Pemenue 3anau Mexanuku
TBEpHOTrO Tesa nedopmupyemoro tena 8 ANSYS
Structural. OCHOBHEIE MOJIOXKEHHS METOA
KOHEYHBIX 3JIEMEHTOB.
2[Permenve 3amay Pemenue 3amau B Mmoxyine ANSYS 8 2 10 12
MeXaHUKH Mechanical. Tune! ananuzos (Mozneneit) u
neopMUpyeMoro pewateneit B ANSY'S Mechanical.
TBEpIOro Tena uTepdeiic 1 OCHOBHBIE IPUEMBI paGOTHI B
ANSYS Mechanical.
3[Permenve 3amau Pemenue 3anau B Moxyine ANSYS 8 8 10
MEXaHUKH Mechanical. Buner Harpy3ok u
negopMupyemMoro 3aKpETICHUIA.
TBEPIOro Tena
4Pemenne 3amay Pemenue 3amau B Moxysie ANSYS 8 2 10 12
{l:exaHI/IKPI Mechanical. Yye6Hb1e nprmeps!
edopmupyemoro CcTaTH4yecKux pacueToB B ANSY'S




TBEpIOro Teja Mechanical. YyeGusie npumeps
MUHAMHUYECKUX pacueToB B ANSY'S
Mechanical.
UTOIO 32 6 38 46
Bropas rpynna
NepuoIa aTTecTanuu
(3auer)
Tperbs rpynna 3aouHas popma (3 cemecrp)
NepuoJa ATTecTAlNU
(3a4eT)
1|Pemenue 3agay Pemenue 3a1ay MEXaHUKH KUTKOCTEH 1 2 24
MEXaHMKH XuaKocTei [ra3oB B ANSYS CFD. MaremaTuyeckue
1 rasoB Moenu i pemeHus 3agay CFD.
2|Pemmenue 3agaq Pernenuve 3a1a4 MEXaHUKH SKUIOKOCTEH 1 2 24
MeXaHUKH xuakocTeH [razoB B ANSY'S Fluent. OcHoBHEIE
U ra3oB npuemel pabotel B ANSY'S Fluent. [Tpumep
eweHus 3agaun B ANSY'S Fluent.
3|Pemenue 3anayq PerneHue 3amay MEXaHUKY XUAKOCTEH U 2 14
MEXaHHKHM )KuaKocTel [rasos B ANSYS Fluent. IToctnpoueccusr
M ra3oB pE3yJIETATOB.
NTOI'O 6 62
Tperbs rpynna
nepuoga arrecTanuu
(3a4eT)
HToro 96 20 76 148

3.3. JIaGopaTopHbIi NPAKTAKYM H €ro coaep:KaHue
He npemxycmotpeHo.

3.4. Kypcosoii npoexT (paboTa) H ero xapakTepHCTHKA
He npemxycMotpeno.

3.5. MupueugyansHoe 3aJaHHe U ero XapaKTepHCTHKA
Tabnuna 3.5 Tembl HHAMBUAYANBHBIX 3aTaHHI

Konuuectso waco mo opmam o06yueHus

Ne i/ Tema uanUBHOYaTBHOTO 3aMaHUA Kour, pag eow. i
OYH.- OYH.-
OYHasl 3a0YHAasA3a0YHas| OYHAs Ba0YHAABA0YHAS
1 2 3 4 5 5 6 7
IlepBas rpynna nepuoaa aTrecTanuy (3a4eT) - 3a09HAas
opma (1 cemecrp), ounan ¢popma (2 cemectp)
1Perenne 3a1au MexaHuKy 1ehOpMUPYEMOro TBEPIOro Tena & IIK 38 40
ANSYS. Pemenue 3ana4 MexaHuKHU 1ehOPMUpPYEMOro TBEPLOTO
rena B JIK ANSYS.
MTOIr'O 38 40
IlepBas rpynna meproia arrecrannu (3a4er)
Mroro 38 40




4. BBISIBJIEHUME PE3YJIBbTATOB OCBOEHMA I CITHITIITHBI

4.1. ITacnopr ¢onpa ouenoynbix cpeacts (POC) no AucHunInHe

Tabmmua 4.1 - Iacnopt ¢onna ouenouynsix cpencts (POC) mo qucuUmInHe

Konpr
Haumenosanue
Ne 11/ orfeHOYHOrO CpencTBa TexHonorus Bup arrecranuu Buns! 3angTuit (bopanyevax
KOMIIETEHIIUH
2 3 4 5 6

KoHTtponbHas pabota |IpagumuonHas Texymuit koaTpons  |[KoHTpomnbHas OIIK-2.3., [IK-
oOpa3soBarenbHas 2.3.

TeXHOJIOT U

PazHOypOBHEHBEIE TpanuuuoHHas Texymuii kouTponb  [[IpakTiueckue  |OIIK-2.1., TIK-

3agadd U 3a0aHus 0OpazoBaTeNnbHast 2.2., OIIK-2.2.,
TEXHOJIOTHS [1K-2.3., OIIK-

2.3, TIK-2.1.

Tect Nudopmanuonno-  [Texymuit konTpons  [CPC OITK-2.1., OIIK-
KOMMYHHKAI[IOHHASL 2.2., OIIK-2.3.,
oOpazoBareNbHas MK-2.1., [IK-2.2.,
[T€XHOJIOTHS [1K-2.3.

Tect MudopmarmonHo-  [[IpomexyTroynas 3auet OIIK-2.3., IIK-
KOMMYHUKAIMOHHAS [aATTECTALIUA 2.3., OIIK-2.1.,
0OpazoBaTeNbHast [1K-2.2., OIIK-
TEXHOJIOTHS 2.2., IIK-2.1.

4.2 Bonpocs! K 3K3aMeny (3a4eTy)

Ilepsas rpynna nepuoaa arrectanum (3ader) - 3aounas ¢opma (1 cemectp), ounas ¢gopma (2 cemectp)

1. YucnenHsle METOAB! peLlIeHHs HEIMHEHHBIX anreOpanyeckux ypaBHeHui. IloctanoBka 3anaun. I'eomeTpryeckas
HHTepIIpeTalys.

2. YucneHHas anmpokcuManus AuddepeHIHaIbHOTO YPaBHEHUS TEIIONPOBOIHOCTH U IPAHHNYHBIX. YCIIOBHIA.

3. YncneHHBIE METOABI PELIEHU Ha4albHO-KPaeBhIX 3a4a4 11 Au(depeHIMaTbHBIX YPaBHEHMI B YaCTHBIX
npousBoaHbIX. O630p. IIpoekMOHHbIE 1 BAPUALIMOHHBIE METO/BI.

4. Coctap nporpammHoro komiuiekca ANSYS. I'paduueckue o6onouxu u perarenu. [Tpunoxenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. IIpocTpaHCTBEHHOE U TPEXMEPHOE MOIEIUpOBaHUe KOHCTpYKimH Ha OBM. CoepemenHoe coctosaue MKD u
repcrneKkTuBsl pazsutus. [Iporpammusiil komreke ANSY'S.

6. Coznanme npoekra B o6onouke ANSYS Workbench.

7. Peluenue umxeHepHBIX 3a1a4 B ANSYS.

8. Pa6ora B Mogyne DesignModeler.

9. MucTpymenTs! 1714 coznanus sckuza B DesignModeler.

10. Cozpanue u npeobpazoanue 3D moxenei.

11. Mmmopt u HampaBieHue reomerpud u3 BHemHuX CAD cucrem.

12. Cozpanue kOHGOPMHBIX U HEKOM(POPMHBIX CETOK.

13. IToctpoenue cetku B moxyie ANSYS Meshing (rno6aisHbie METOMBI).

14. ITocTpoeHne NOBEpXHOCTHBIX U OOBEMHBIX CETOK, THOPUIHBIX CETOK.

15. Beipenenue obnacreit Te4eHUs U3 TBEPAOTEIBHOM reOMETPHHL.

16. ITocTpoeHue ceToK B 00JIaCTAX TEUSHUH U TBEPIBIX Teax Ul 3a/1a4 CONMpPSLKEHHOTO TEII000MEHa.

17. Pemenne nuddepeHIHaTBHBIX YPaBHEHHI.

18. Pemienue HenuHEHHBIX 3a1ad.

Bropas rpynna nepuoaa arrecranuu (3auer) - 3a0uHas gpopma (2 cemectp), ounas gpopma (3 cemectp)

1. Pacuer 060py10BaHMS MPUTOYHBIX YCTAHOBOK IS YBJIQKHEHHS U OCYIICHHUS BO3LyXa, BIarOCOAEPIKAHMS
BO3IyXa.

2. Untepdeiic npunoxenus ANSYS Mechanical APDL.

3. I'panuunsle ycnoBus s Tertoroit 3agayn B ANSY'S Mechanical.

4. MopenupoBaHuUe JIy4uCcTOro TeroooMeHa ¢ momoisio npunoxerus ANSYS Workbench Mechanical.



5. Onmcars Moxyid ANSY'S, KOTOpBIE MCTINONB3YIOTCS ISl CTATHYECKHX / TUHAMUYECKUX PacdeToB.

6. Pemenue 3anauu ¢ momomsio nputoxenus ANSYS Mechanical APDL.

7. OnpeneneHue napaMeTpOB HApYXKHOrO (BHYTPEHHETO0) BO3AyXa B XOJIOAHBIH, IEPEXOAHbIH, TEIIIBIA NEPUOIBL.
8. Pacuer ynenbHOM TEMIOBOM XapaKTEPUCTHKY 30aHKUS Ha OTOIUICHHE, BEHTHIALMIO U ropsdyee BOAOCHAOKEHHE.
9. Pacyer perynupoBaHus TEIUIOOTAAYHM U CXEM IPUCOSIUHEHHS OTONUTEIBHBIX IPHOOPOB.

10. Pacyer cxeM MpUCOEIUHEHHS BO3IyXOHArpeBarene (Bo3Lyx0o0XnaauTesen) o Bo3AyXy 1 TEMJIOHOCUTEIO.
11. OGopymoBaHUe IPUTOYHBIX M BBITSDKHBIX CHCTEM, pa3MelLlIeHHe 000pyIOBaHM, HOPMbI BO3AyX000MeHa 1
IPOEKTUPOBAHUS.

12. Pemenue HeNMHEHHBIX 3a0aY.

Tperss rpynna nmepuoaa arrecTanum (3aver) - 3ao4nas gopma (3 cemecrp)

. PacueT KOMIIEHCAIMH TETUTOBBIX YUTMHEHUM CTOSKOB CUCTEMBI OTOILICHHUS B MAJTOATKHBIX 3MaHHAX (2-3 aTaxa).
. Pacuer ko3¢ duipienTa H3ydeHHs OTONUTENBHBIX NPHOOPOB.

. Pacyer TemnoycToHYMBOCTH NOMEILEHUH.

. Pacuer upKyISLHOHHBIX HACOCOB IIPH HE3aBHCHMOM CHCTeMe TEIIOCHAa0KEHH .

. Pacuer naBieHus rasa wiv mapa B pe3yJbTaTe JpOCCeTUPOBaHUs.

. Monenu Tennoobmena, 3anoxxenusie B ANSY'S Fluent.

. OcHoBHBIe 3Tanbl pemenus 3axayd B ANSY'S Fluent.

. UacTpymenTsl octobpabotku pesynsratoe ANSY'S Fluent.

. IToctpoenue cetok ¢ momompo ANSYS Fluent Workflow.

10. BiraxxHOCTP Iapa Ha BBIXOJE MOJENH IIPU 3aJaHHBIX NapaMeTpax Ha BXOJE.

11. MoznenupoBaHue 3pO3HH.

O 0N WN—

4.3 TexnoJiorus BbISIBJIEHUS YPOBHA OCBOCHH A JUCHHUIIIHHBI

TexHOOrKs BHISBICHHS YPOBHSA OCBOSHHS JUCLMILTAHEI IPUBOIUTCS B hoHne oneHOUHBIX cpencts (POC).



5. YYEBHO-METOJAYECKOE ¥ HHO®OPMAIIMOHHOE OBECIEYEHIE OCBOEHUS
TUCUATLIAHEL (MO JIS)

5.1. OcHoBHAS H JONOJHATEILHAS JIATEPATYPA

OcnoBHas 1uTEpaTypa

1. Benapes, Y. A. (mou. ; HTACY (CuGctpun), kad. [Ipukiaasas MaTemMaTuka). KommeloTepHoe Moaenvposasue
B 3a/1a4aX CTPOHTENECTRA : y4el. mocobue / V. A. bemapes, H. H. ®enoposa, U. A. ®enopuernko ; Hoocub. roc.
ApXUTEKTYp.-cTpOMT. YH-T (CubcTpun). - HoBocubupek : HTACY (Cuberpun), 2012. - 153 ¢. : mi. - Bubmumorp.: c.
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enopora, H. H.  Mopenuposanue ruaporasoaMsamMudeckux nporeccos B [IK ANSYS 17.0 [OnexTponHBIi
pecypc] : yue6Hoe nocobue / H. H. denoposa, C. A. Bansrep, IO. B. 3axapoea. - Horocubupck : HoBocubupckuii
TOCY/JApCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHEIH yHuBepcHTeT(CrbeTprH), 9BC ACB, 2016. - DIeKTpPOH. TeKCT. -
ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

l[OHOJIHHTeJIBHaH JaTeparypa

1. ®enoposa, H. H. (a-p dus.-mar. Hayk, npod. ; HTACY (Cuberpun), kad. IOHECKO). Mopnenuporanue
runporasoauHamuyeckux npoueccos B ITK ANSYS 17.0 [Onexrponssiit pecypc] : yuebHoe mocobue / H. H.
®enoposa, C. A. Banerep, 0. B. 3axaposa ; M-Bo o6pazoBanus u Hayku P®, Hoocub. roc. apXUTEKTYP.-CTPOUT.
yH-T (Cubetpun). - Hoocu6upek : HPACY (Cubetpun), 2016. - DnekTpoH. Tekct. - ISBN 978-5-7795-0798-1
6.1.

2. Bacos, K.A. T'paduueckuit uarepdeiic komrmiekca ANSYS [OnexTponHkIi pecypc] : camoyuutens / K. A.
Bacog. - Capatos : IIpodo6paszosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. Bacoe, K.A.  ANSYS [Onexrponnsiii pecypc] : cnpasounuk / K. A. Bacos. - Caparos : ITpodobpazosanue,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

MeToanyeckne yKasaHus

1. lamanun, A.JO. Pacuerst KOHCTPYKLMI METOIOM KOHEUHEIX 3eMeHToB B ANSYS [OnexrponHsIit pecype] :
y4eOHo-meTonudeckoe mocobue / A. 10. Illamanus. - PacyeTs! KOHCTPYKLIHMHA METOOM KOHEYHBIX STEMEHTOB B
ANSYS ; 2017-06-20. - Mocksa : MocKkoBcKas rocyIapcTBeHHAs aKaqeMUs BOIHOTO TpaHcnoprta, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

5.2. Hcnonb3yemple 6a3bl JaHHBIX H HHPOPMANHMOHHbIE CIPABOYHbIE CHCTEMBI

Tabnmua 5.1 Mcnons3yeMoe nporpaMMHOe o0eceueHHe

No Haumenopanue IonTBepxneHue

I /;[ HUHPOPMALIIOHHBIX PECYPCOB JULIEH3UH KonuuecTro nuuensuit
1 2 3 4
1 |ANSYS Academic Teaching advanced  [Kontpaxr 6-21-4 ot 22.04.2021 50
2 [Mathcad 14.0 JInnenszus Ne57144586, Akt 45

BBITIOJIHEHHBIX paboT OT
15.08.2020r NeA7

3 |Office 2007 Professional Plus Ceptuduxar ot 20.08.2007 253
Ne42605370, Ceprudpuxar ot
17.07.2008 Ne44290964,
Ceprudukar ot 26.09.2008
Ne44607324, AXT BBITIOTHEHHBIX
pa6ot ot 15.08.2020r NeA7

4 |Windows 7 Enterprise AKT BBITIOJTHEHHBIX paboT OT 500
15.08.2014r NeA1 , Akt

BBINTOJTHCHHBIX pa60T oT
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15.08.2020r NeA7

ANSYS Academic Teaching advanced

Kontpakr 6-21-4 ot 22.04.2021 50

Tabnuua 5.2 Mcnone3yemble 6a3bl JaHHBIX U MHGOPMALMOHHO-CIPABOYHEIE CHCTEMBI

IPRbooks

5293/19

ITOCTyIa K 3JIEKTPOHHO-
OUOIMOTEYHOI cucTeMe
[PRBOOKS ot 25.09.2020 No

No Haumenopanue ITonTeepxnenue
o /;1 MHGOPMALIMOHHEBIX PECYPCOB JMUEH3UN Konuuectro nuuenzuii
1 2 3 4
1 [OnexTpoHHBIif KaTanor 6UGIHOTEKH lorosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubcrpun) AKT BBINIOJTHEHHBIX paboT oT
15.08.2020r NeA7
2  |Odunmanshslii caiit TTIHTB CBobomHO pacnpoctpansemas BJI, 1000
AKT BBIITOJTHEHHBIX paboT OT
15.08.2020r NeA7
3 [OnekTpoHHO-OMONIHOTEYHAs cCHCTEMA JloroBop Ha penocTaBJieHHe 1 000

Tabnuua 5.3 Mcnonp3yeMble HHTEPHET-PECYPCH

Haumenosanue

No
i MHGDOPMALOHHBIX PECYPCOB Cchuika
1 2 3
1 MOODLE - Ilopran auctanmmonsoro  |http:/do.sibstrin.ru/login/ index.php
o6ydenus HTACY (Cuberprn)
2 |Yuebuble nocobus kadenps! mpuknanHoii fhttp://www.sibstrin.ru
MateMaTku HCACY (Cuberpun)
3 |Caiitr komnanuu ANSYS ansys.com/
4 |Caiitr komnanuu CADFEM-CIS http://www.cadfem-cis.ru/

5.3. MeTOZ[I/l‘leCKI/Ie PEKOMEHAANUM N0 OPraHU3ANMNH H3YYCHHH JUCHUIIHHBI

Tabmuna 5.4 Mcnonssyemble 06pa3oBaTebHbIE TEXHOTOIHH

Haumenoranue
Ne TexHonoruu Bun 3angruit Kpatkas xapakrepuctuka
n/n
1 2 3 A4
1. |Aynuroprete notounsie . [MHbOpManMOHHbe nekuuy,  [Ha NeKIHsx: MCIOIb30BAHHe My/IbTHMEMHHOTO
[PYIIIOBEIE 3aHATHUS B NPaKTHYECKUE 3aHATHA [PE3EHTALMOHHOr0 000PyI0BaHMS C
CIIELIMATU3UPOBAHHBIX NeMOHCTpanuel BUAe0hHIBEMOB, GoTorpadui,
KJ1accax KOMITBIOTEPHEIX Npe3eHTaluii, Ha npakriudeckux
BaHATHAX: OCBOCHUE KOHKPETHBIX YMEHUH 1
HABBIKOB II0 IIPEUI0KEHHOMY IperogaBaTesieM
QJITOpUTMY.
2. [Meron npoGneMHoro [TpoGnemubIe CaMOCTOATeNIBHOE U3yYEHHE CTYAEHTAMH
M3JI0KEHUS MaTepuaia IEKLIMH, IPaKTUYECKHEe MaTepuaia JIEKIMH ¢ OCTIeAYIOIel JUCKYCCHe
BAHATUSL B aynuropun. Opranuzanys yueGHoM paGoThl,
HalpapJIeHHas Ha PEIeHHe KOMILUIEKCHOM
y4e0HO-TI03HaBaTEIbHOM 33024 Ha
NPaKTHYECKUX 3aHSITHSIX.
3. |MHtepakTHBHAs opma JleK1us-qUCKyCCus, IEKLsS-

[IPOBEICHUSA 3aHATUN

becena

JleKkus «0OpaTHOM CBA3M», NPEATIONararomas
00CyKIEHHE CIIOPHBIX BONPOCOB, BO3HUKAIOIIHX
[P M3JIOKEHUM MaTepualia B ayJUTOPHH.

Berpeun ¢ npencraBuTesIME NPOGUIBEHBIX

1



KOMI’IaHPIﬁ, IIOCEIEHUE CTIENATTU3UPOBAHHBIX
BBICTaBOK.

JlucTaHIMOHHOE 00yYeHHe

CamocrosrenpHas pabora,
KypcoBas paboTa

CaMOCTOATENBHO U3YYeHHE 00YYatOIMMHC
y4e6HOro MaTepyana B JUCTAHLMOHHOM PEXKHIME
Ha rnoprae http://do.sibstrin.ru/, camokoHTpoIB
OCBOEHHMS MaTepHaila C UCTIOJb30BaHUEM
TECTOBOM 6a3bl MOpTaia AUCTAHLHUOHHOIO
00y4eHHs, KOHCYJIBTALUM 10 BHINOJTHEHHIO
NPaKTUYECKUX 3aJaHHUi U KypCOBOMY

OpOEKTHPOBAHMIO B on-line pexxume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuna 6.1 — MatepuanbHO-TeXHHYECKOe 00ecede e TUCLUIUTHHb

Haumenosanue crienpanpHeIx *
MIOMELLECHUN ¥ IOMEUICHUHM A1
CaMOCTOSITENIBHOM PabOThI

OcHalleHye crienaabHbIX TOMEIIEeHHH B IOMELIEHHH U CaMOCTOATEeIbHON
padoThI

1

2

3nanue yueOHOro Kopiryca rno
yn.Jlenunrpanckas, 113, 243 ayn.
(CPC)

VaeOHas ayquTopHs VI IPOBENSHUS 3aHATUHN JIEKLMOHHOTO THIIA, 3aHATHHM
CEeMHMHAPCKOT'0 THIIa, KyPCOBOT'O MPOSKTUPOBAHU (BBIMOJHEHHUS KYPCOBBIX
paboT), rpyNIOBBIX ¥ HHIUBUAYANBHBIX KOHCYJIbTALMMA, TEKYLIEr0 KOHTPOJIS 1
[IPOMEKYTOYHOM aTTeCTalum.

KomMmnerorepHoe obopynoBanue: komneorep 17 wr., mpoekrop 1 wr., sxpaH 1
mT.; AKycTHKa (MIPUOOPHI): aKyCTUIECKUE CUCTEMBI 1T MK 1
mT.;O60pynoBaHue I y4eOHOro mpouecca: JocKa ayquropHas 1
mt.;MeGens: cTossl 17 WT., CTybsa 27 IT.

O61ee konuyecTBo MecT: 17

31aHue yuye6HOro KopIryca 1o
yn.JIlenunrpanckas, 113, 438 ayn.
(KontponsHas, 3ager,
[IpaxTHueckue)

VueOHas ayquTOpHs JUIs IPOBENCHMUS 3aHATHH JTEKLMOHHOTO TUIIa, 3aHITHH
CEMHMHAPCKOI'0 THIIA, KyPCOBOI'O IPOEKTUPOBAHUS (BBIOJHEHHUS KypPCOBBIX
paboT), rpyNNOBBIX ¥ MHIMBUAYAIBHBIX KOHCYJIBTALNH, TEKYLIEro KOHTPOJIS 1
[IPOMEXKYTOYHOH aTTecTaluH.

KommnerorepHoe 06opynoBaHue: KOMIbIoTep 15 mT., mpoekrop 1 wr., cepep 2
[IT., MOHUTOP 3 IUT., OTPTEXHUKA 2 IUT., naHwer | mT.;Pa3Hoe: koHguumuoHep
1 mr.

O61mee KoauyecTBO MecT: 21

* CrienasibHbIe TIOMEIICHUS — yJeOHBIe Ay TUTOPUHU IS IIPOBENESHUS 3aHATHI ISKUMOHHOTO THIIA, 3aHATHIA
CEMHHAPCKOT0 THIIa, KypCOBOTO MPOEKTHPOBAHKSI (BBIIOIHEHHE KYPCOBBIX paboT), TpyNIOBEIX U
MHIMBUIYaJIbHBIX KOHCYIBTALMMN, TEKYILEro KOHTPOJIS U IPOMEKYTOYHOM aTTECTALUH, & TAK JKe TIOMEINEHHS IS

CaMOCTOSATENBHON paboThI

ABTOp-pa3paboTuuk (BemyLIHii IEKTOP)

2

//;/ﬁ—- W.A .Benaper

/~(monniics) [200)

v
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