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1. HACHOPT PABOYEM IMPOI'PAMMBI TUCIIATLIAHBI
Tabnuua 1.1 OcHoBaHMe A peaU3alyy JUCUUIUIMHbI

Koz HanpapieHusi OArOTOBKH/ CIIELMaIbHOCTH 08.04.01
Hanpagnenue noaroToBkK/ CneyuanbHOCTh CTpouTenbCTBO
VpoeeHb 06pasoBaHus Maructparypa
['on pa3paboTkr/00HOBIEHHS 2021

Tabnuua 1.2 CTpyKTypa QUCLMILUTMHBI B COOTBETCTBUM C y4EOHBIM MIaHOM

Buapbl yueGHOM paboThl, BKIIIOUAs CAMOCTOSTENIBHYIO paboTy

®dopma obydeHus:

00y4aroIUXCS U TPYAOSMKOCTb JUCUHIIIMHBI OYHas OYHO-3204Has 3a04Has
TpynoeMKoCTb AMCUMILTHUHBI 3a4€THbIX €JUHUL 8 8

i:i);eBMqucxux 288 288
KonrakrHas pabora, |AyauropHas JIEKLMH
4ac paKkTUYECKUe

331.:)H$ITI/I${ i 20

n1abopaTOpHBbIi

NPaKTUKYM

Bueayauropnas
CamocrosTensHas paboTa, 4ac 192 268
Tabnuua 1.3 GopMbl KOHTPOIIA AUCLMIIITMHEI
Cemectp ®dopma o0y4eHus:
1 opma KOHTPOIA OYHas OYHO-3204Has 3a04Has

NEePUOIBLI KOHTPOIS 2,3 cem 1,2,3 cem
sk3ameH (bl)
3a4€T (bl) 2,3 cem 1,2,3 cem
KypcoBas padoTa
KYpPCOBOM NPOEKT
MHIWBUIYaNbHOE 3a0aHue (KOHTpONbHas paboTa) 2 ceM 1 cem

Tabnuua 1.4 Buabl caMmocToaTeIbHOM padoTsl

Buz camocTosiTenbHON paGoThl Bun 3austus

®opma 00yueHHs

Tun nepuona

OYHas OYHO-3204Has | 3a04Has
[ToaroroBka K MpakTUYECKUM Teopetuueckoe

[TpakTuyeckue
3aHATHUAM o0yueHue 76 148
BpinosHeHue KOHTPOJILHOM TeopeTuueckoe

KonTponbHas
paboThl o0yueHue 38 40
[loaroroeka K 3a4eT; 3auer S AREAHOHE

Y bl€ CECCUM 78 80

Hroro 192 268




2. IIEJIb OCBOEHUS JUCIAILINHBI

2.1. llens 1 3axa4H OCBOCHHA JHCUHNIHHBI

OBajieHMe MarucTpaHTaMK OCHOBHBIMHU KOHLEMLIMAMH MaTEMaTHYECKOro MOASTMPOBAHHS C UCTIONB30BAaHHEM
COBPEMEHHBIX KOMITbIOTEPHBIX MPOrpaMM HHxeHepHoro ananuza (CAE).

3a1a4u OCBOE€HHS AUCLMILIMHEL

1. IpuoGpeTeHre MaruCTpaHTaMK YMEHUH IOCTAHOBKY 3a/1a4H, BbIOOpa METOAA PELUEHHS, IPOBEICHHS PacueTOB,
aHaNy3a ¥ OLICHKH aJJeKBaTHOCTH PE3YJILTaTOB.

2. [NonyuyeHre MaruCTpaHTaMU OCHOBHBIX HaBbIKOB Pa0OTBI B COBPEMEHHOM KOMILIEKCE KOMITBIOTEPHBIX
nporpamm HrxeHepHoro aHanuza ANSY'S.

IIporpamMma cocTaBleHa B COOTBETCTBUH ¢ TpeGoBanusaMK DenepanbHOro rocyaapcTBeHHOro 06pa3oBare/lbHOro
CTaHJapTa BbICLIErO 06pPa3oBaHMsl M0 HAMPABIEHUIO MOArOTOBKH / CIEUManbHOCTH CTPOUTEIBCTBO.

[Iporpamma cocTaB/ieHa ¢ y4ETOM PeKOMEHAALMH NPUMEPHON OCHOBHON 00pa3oBaTe/IbHON MPOrpaMMBbl BBICLIErO
06pa3oBaHus MO HANPABIEHHIO MOArOTOBKK/CrieLanbHOCTH CTPOUTENBCTBO yTBEPKAEHHOH 16.06.2021.

2.2. Ilepeyennr MIAHMPYEMbIX Pe3yIHTATOB 00yUeHHsI O THCHHIIHHE (MOY.II0), COOTHECEHHBIX C
NJIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHs 00pPa30BATEILHOM IPOrpaMMbl

Ta6nuua 2.1 INepeueHs MIaHUPyeMbIX pe3y/bTaTOB 00yUEHU O AUCLIUILIMHE

Kon 1 HauMeHOBaHHE KOMIETEHLIUU

Kon 1 HaMMeHOBaHWE MHAUKATOPA TOCTHKEHHUS KOMITIETCHLIUH
(pe3ynbTaT 0CBOEHMS)

OI1K-2. CnocobeH aHanu3upoBarh, OIIK-2.1. C6op, crucTemMaTU3aLus ¥ OLEHKA JOCTOBEPHOCTH
KPUTHUYECKHU OCMBICIIMBATD U Hay4YHO-TEXHUUYECKOW HH(OPMALIMH O PaCCMaTPUBAEMOM OOBEKTE, B T.4.
NpeaCcTaBIATh HHPOPMALIHUIO, C MCTOJIB30BaHUEM MHGOPMALIMOHHBIX TEXHONOI UM

OCYLUECTBIATh MOUCK
Hay4HO-TeXHHU4eCkol HH(POpMaLIMHY,
NpuoOpeTaTh HOBbIE 3HAHMA, B TOM
YHCIe C MOMOILBI MHHOPMALMOHHBIX

TEXHOJIOTMH

OI1K-2. Cnoco6eH aHanu3upoBars, OIIK-2.2. Mcrnionb30BaHKE CPENCTB MPUKIAJHOTO NPOrpaMMHOIO
KPUTUYECKH OCMBICIIMBATh U obecnieyeHus 1Jisi OOOCHOBAHUS PE3yNbTaTOB PELIEHHUS 3a1a41
NpeacTaBIsTh HHGOpMALHMIO, npodecCUOHANBHON IEATENbHOCTH

OCYILECTBIIATH MOUCK
HAY4YHO-TEXHHUYECKOH HH(pOpMaLHH,
npuoOpeTaTb HOBBIC 3HAHMUS, B TOM
YKCIe C MOMOLIBIO HHPOPMALIMOHHBIX

TEXHOJIOTUH

OI1K-2. CriocobeH aHaIM3UpOBaTh, OIIK-2.3. Mcnonb3oBaHue HHGOPMALMOHHO-KOMMYHUKALMOHHBIX
KPUTUYECKU OCMBICTIMBATD U TEXHOJIOrUM OJ1s1 0QOPMIIEHHUS JOKYMEHTALMU U PENCTaBICHHS
NpeAcTaBIiATh HHHOPMALIHIO, MHbOopMaLUK

OCYLIECTBIIATh MIOUCK
HAy4YHO-TeXHU4ECKOH uH(pOpMaLMH,
npuoOpeTaTh HOBbIE 3HAHUS, B TOM
yucie ¢ NOMOUIbIO MHHOPMALMOHHBIX
TEXHOJIOTUH

[MK-2. Perynuposanue, opranusauus 1 [1K-2.1. IlnaHupoBaHue MHXKEHEPHO-TEXHUYECKOTO MPOSKTUPOBAHUS
IJIaHUPOBaHUe B cepe JUTsL TPaJOCTPOUTENILHOM AEATENBHOCTH

MH)KEHEPHO-TEXHUYECKOro
NPOEKTUPOBAHUS IS
rpagoCTPOUTENBHOMN AEATENIbLHOCTH

[1K-2. Perynuposanue, opranuzauus 1 |[1K-2.2. Opranuzauus padot B chepe MHKEHEPHO-TEXHUUECKOTO
MJaHUpOBaHUeE B chepe NPOEKTUPOBAHUS ISl FPaJOCTPOUTENBHOM JEATENIBHOCTH
MHXXEHEePHO-TEXHUYECKOrO
NPOEKTUPOBAHUS IS
rpagoCTPOUTENLHON NeATENbHOCTH




[1K-2. PerynupoBaHue, opranuzauus 1
NJaHupoBaHUe B chepe
MH)KEHEPHO-TEXHUYECKOro
MPOEKTUPOBAHUSA I
rpagoCTPOUTENBHON JESATENbHOCTH

I1K-2.3. Pa3paboTka, akTyanuzauus poeKTOB NPaBOBBIX,
HOPMATHBHBIX, TEXHUUYECKUX, OPraHU3aLMOHHBIX U METOIMYECKUX
JIOKYMEHTOB, PEryIUpYyOLIHX chepy UHKEHEPHO-TEXHUUECKOT0
MPOEKTHPOBAHUS AJIS IPafOCTPOUTENBHON JEATENLHOCTU

[1K-3. YnpaBneHue npoueccamu
MHGOPMALIMOHHOTO MOAEIMPOBAHHS
OKC Ha sTamnax ero >KM3HEHHOr0 UMKIa
(IIC 16.151 OT® D)

[1K-3.1. Opranuzauus cpeabl OOLIMX JaHHBIX POEKTa
nHdopmauronHoro moaenuposanus OKC

[1K-3. Ynpasnenue npoueccamu
UHPOPMALIMOHHOTO MOAETIMPOBAHHS
OKC Ha sTamnax ero >KM3HEHHOro LUUKJIa
(TIC 16.151 OT® D)

IMTK-3.2. KoopauHaius paboTsl HaJl TPOEKTOM HH(OPMALIMOHHOIO
monenupoanus OKC

[1K-3. YnpaBnenue npoueccaMmu
MH(OPMaLIMOHHOIO MOAEIMPOBAHHS
OKC Ha 3Tamnax ero >KM3HEHHOTO LMK/Ia
(TIC 16.151 OT® D)

[TK-3.3. KOHTpoJIb BBINOJIHEHUS M1aHa peau3aluy IMPOEKTa
uHdopmarmonHoro monenuposanus OKC

Tabnuua 2.2 — [Tnanupyembie pe3ynsTaTbl OCBOSHUS AUCLIMIUTMHBI 00pa3oBaTeIbHOM POrpaMmMbl

Kon 1 HaumeHoBaHue HHOUKaTopa
JOCTHXKCHHS KOMIICTEHLUH

HauMenoBanue nokasaress oLeHUBaHus (pe3ynbraTa 00y4eHHs No
JHUCUHUIUTHHE)

1

2

OIIK-2.1. Cbop, cucremaTuzauus u
OLIEHKa I0CTOBEPHOCTH
Hay4HO-TeXHU4YEeCKOH MH(OpMaLuU O
paccMaTrpuBaeMoM 00BEKTE, B T.U. €
MCII0JIb30BAHWEM HH(POPMALIMOHHBIX
TEXHOJIOTUM

3naet: OIIK-2.1. Texuonoruu HHGPOPMALMOHHOTO MOAETUPOBAHHS,
COBPEMEHHbBIE CUCTeMbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS,
CUCTEMbl ABTOMATH3aLH HUH)KEHEPHBIX PaCYETOB

VYmeer: OIIK-2.1. CoznaBath HHPOPMALIMOHHBIE MO OOBEKTA B
cpene UHGOPMALIMOHHOTO MOIENMPOBAHMS, CO3aBaTh IPOSKTHYIO
JokymeHTaiuto ¢ nomounpro CAD-cuctem (cuctem
aBTOMATM3UPOBAHHOTO MPOEKTUPOBAHUS)

Nwmeer HaBbiku: OIIK-2.1. C6opa, cucTeMaTU3aLUMu U OLIEHKU
JOCTOBEPHOCTH HAy4HO-TEXHUYECKOH HH(OPMALIH O
paccMaTpuBaeMoM OOBEKTE, B T.Y. C UCIIOJIb30BaHHEM
HUH(OPMALMOHHBIX TEXHOIOTHH

OIIK-2.2. Mcnonb30BaHMe CPeacTB
NPUKITAJHOTO MPOrPaMMHOIO
obecrnieyeHus 111 000CHOBaHHUS
Pe3yJIETAaTOB PeLUeHMs 3a1a4l
npogeCcCHOHANBHON AEITEIbHOCTH

3naet: OIIK-2.2. [IpyHuMns! paboThl MPUKIAAHOTO MPOrPaMMHOTO
obecneueHus As pa3paboTKU U 0POPMIEHHS HAYYHO-TEXHHIECKON
JOKyMEHTalMH

VYmeer: OIIK-2.2. Co3naBaTh HHGOPMALIMOHHYIO MOJENb, COBOKYITHOCTh

NPEACTABJIICHHBIX B 3JIEKTPOHHOM BUAC ACKYMEHTOB, rpa(bnqecxnx 14
TEKCTOBBLIX JaHHBIX I1O 00BbeKTaM

Umeer Haebiku: OIIK-2.2. C ucnonp3oBaHUEM aBTOMATHU3UPOBAHHBIX
CHCTEM pellarh CIOXKHbIE 3a7a491 NPo(eCcCHOHaIbHOMN NeATeIbHOCTH, a
TaK)Ke HACTPAUBATH TAKUE CUCTEMBI ISl ONTUMH3ALMK CBOEH paboThI

OIIK-2.3. Ucnonb3oBanue
MH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX
TEXHONOTHH A1 OPOPMIIEHHUS
JOKYMEHTALMHU U MPEICTaBIECHUs
UHpOpMaLUU

3naeT: OITK-2.3. MeTtoauky cozgaHus HHGOPMALMOHHON MOaETH
obbekTa B cpefe MHPOPMALMOHHOIO MOIEIMPOBAHUS

VYmeer: OIIK-2.3. [IpuMeHsTh HHPOPMALMOHHO-KOMMYHHUKALIMOHHbIE
TEXHOJIOTMH 1 0OPMIIEHUS JTOKYMEHTaLUH

Hmeer nasbiku: OITK-2.3. Co3naHus 4epTexeil, KOHCTPYKTOPCKOH
W/ TEXHONOTMUEeCKON NoKyMeHTauuu u/unu 3D mopeneit

[1K-2.1. [Inanuposanue
MHXXEHEPHO-TEXHUYECKOTO
MPOEKTUPOBAHUA 11
rpafOCTPOUTENBHOMN AEATENbHOCTH

3naet: I[1K-2.1. CpencTBa HHGOPMALIMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTHH, B TOM YHCJIe CPEICTBA ABTOMATHU3ALMH IS TETbHOCTH,
BKJIKOUAsl aBTOMATU3UPOBaHHbIE HH)OPMALIMOHHBIE CUCTEMBI

VYmeer: [1K-2.1. PazpabarbiBaTh JOKYMEHTALMIO B COOTBETCTBUU C
YTBEPXKACHHBIMH HOPMaMHU U TIPaBHIaMHU B cepe
WH)KEHEPHO-TEXHUYECKOTr0 NMPOEKTUPOBAHUS 1JI [PafoCTPOUTENbHOM
JEeATeNbHOCTH




Hmeet nasbiku: [TK-2.1. [TocTaHOBKM 3a1a4 UCIIOJIHUTENAM paboT 1o
MH)XEHEPHO-TEXHUUECKOMY TIPOEKTUPOBAHHIO 00BEKTOB
rpafioCTPOUTENBHOMN AESITEIBHOCTH

[1K-2.2. Opranuzauus paboT B cdepe
MH>KEHEPHO-TEXHUYECKOTO
MPOEKTUPOBAHUS LIS
rpasoCTPOUTENBHON AeSTETbHOCTH

3uaet: I1K-2.2. HopmatueHble nmpaBoBbie akThl Poccuiickoit
denepauyy, HOPMATUBHBIE TEXHUUYECKUE U PYKOBOISLIME JOKYMEHTHI,
OTHOCSILIKMECS K Chepe rpaoCTPOUTETBHON NeSATENIbHOCTH

VYmeer: I1K-2.2. HaxoauTs, aHATM3UPOBATE U UCCIIEI0BATh
UHGOPMALHIO, HEOOXOIUMYIO IJISl TEXHUYECKOro U
OpraHM3aLMOHHO-METOANYECKOTO PYKOBOACTBA AESTENBHOCTBIO M0
MPOEKTUPOBAHHIO OOBEKTOB IPaJOCTPOUTENBHON AEATENBHOCTH,
BKJIKOYAsi MOHUTOPUHT KaYeCTBA TAKOH OLEHKU

Nmeet HaBbiku: [1K-2.2. KoopauHauyuy AeATEIbHOCTH UCIIOJIHUTENEH
paboT M0 UHKEHEPHO-TEXHUYECKOMY MPOSKTUPOBAHUIO 0OBEKTOB
rpafoCTPOUTENILHOMN AeATENbHOCTH

[1K-2.3. Pa3zpaboTka, akTyanusauus
NPOEKTOB MPaBOBbIX, HOPMATUBHBIX,
TEeXHUYECKUX, OPraHU3aLMOHHBIX U
METOJMUECKHX TOKYMEHTOB,
peryaupyoLux chepy
MHXEHEPHO-TEXHUUECKOro
NPOEKTUPOBAHUS A
rpafioCTPOUTENbHOM JeSITENbHOCTH

3naer: [1K-2.3. @akropsl, BIMSAIOUIME HAa NIOBLILUEHUE
NPOU3BOIUTENBHOCTU U 9P QEKTUBHOCTH TpyAa

Ymeer: T1K-2.3. Bectu pa3paboTKy NpOEKTOB NPaBOBbIX, HOPMATUBHBIX,
TEXHUYECKHX, OPraHU3aLHMOHHBIX U METOAUYECKHX JOKYMEHTOB,
perynupyromux chepy HHKEHEpHO-TeXHUUECKOTO MPOEKTHPOBaHM A1
rpafgoCTPOUTENILHOM NeATeIbHOCTH

Hmeet nabixu: [1K-2.3. [IpeacraBnenus u coracoBaHUE pe3yasTaToOB
WHXKEHEPHO-TEXHUYECKOTO IIPOEKTUPOBaHUs OOBEKTOB
rpafioCTPOUTENBHOM NEATENBHOCTH

[TK-3.1. Opranuzauust cpeasl 00Lmx
JaHHBIX MPOEKTa UHHOPMALIMOHHOIO
monenuposanus OKC

3naet: I[1K-3.1. MeToap! opraHu3aluuy cpeabl OOLIMX JaHHBIX HAa OCHOBE
CHCTEM YNpaBJIeHHs MHKESHEPHbIMU JaHHBIMU, HH()OPMaLMOHHBIX
NOpPTaOB, OOMAYHBIX PELUSHHMH, GailIoBBIX CEPBEPOB, MOOUIBHBIX
YCTPOMCTB

Ymeert: [1K-3.1. Ucnonbk3oBaTh CUCTEMY MHKEHEPHOTO
JOKYMEHTOOOO0pOTa A JOCTYIA K JaHHBIM HHG)OPMALMOHHON MOAEIIH
OKC

Wmeet nasbixu: [1K-3.1. Beibopa MeTona, CTpyKTYphl U CPEACTB
XpaHeHUs JaHHBIX MHopMauoHHoi Monenu OKC

[1K-3.2. KoopauHauus paboTsl Hax
NPOEKTOM UH(OPMALIMOHHOTO
monenuposanus OKC

3uaer: [1K-3.2. @yHkuuu nporpaMMHOro obecrnedeHus s
WHTErpalyy, BU3yaln3aliy U aHaly3a JaHHbIX MHQOPMAaLMOHHbIX

. Imonenent OKC

Vmeer: T1K-3.2. Mcnonb3oBaTh cpemy oOMIMX JaHHBIX IJIs1 JOCTYIA K
nHdopmauuonHor moxenu OKC

Wmeet HaBeiku: [1K-3.2. Mcnonb3oBaHus CHCTEMBI HHTETPALHH,
NpOCMOTpPA U KOHTPOJIS AaHHBIX HH(POPMALIMOHHBIX MOAENel npu
co3gaduu ceoaHbix monenei OKC

[1K-3.3. KoHTpone BbINOMHEHM M1aHA
peaiy3alyu MpoeKTa
WMH(POPMALIMOHHOTO MOJEIMPOBAHUA
OKC

3naet: [1K-3.3. HazHauenue v GyHKUMY CUCTEMBI YIIPABIICHHUS
WHXKCHEPHBIMU TaHHbIMHU

Vmeer: T1K-3.3. OueHuBars HEOOXOOUMOCTb KOPPEKTHPOBKH IJIaHa
peanuzauuu npoekra “HpopmauronHoro moaenuposanus OKC, B Tom
Yucie CPOKOB U CTOMMOCTH

Wmeet HaBbiku: [TK-3.3. KOHTpONS BBINOIHEHUS PEIIAMEHTOB PaboThI
HaJ npoektoM uH$opmanmoHHoro moaeauposanus OKC u nporokonos
UH(OpPMALIMOHHOTO 0OMeHa

MHudopmaLust 0 BbISBICHUH Pe3ybTaTOB OCBOEHHs JUCLUMIUIMHBI IpeacTapieHa B OOH/E OLIEHOYHBIX CPENICTB 10
avcuunne. [acnopt ®OC npencraeneH B pasnene 4 PITJ.

[Mpumeuanune: ®OC paspadarbiBaercs kak npunokenue k PITJ] B coorsercteuu ¢ [lonoxennem o ®OC,
YTBEPKAEHHBIM JIOKaJIbHbIM HOPMATUBHBIM aKTOM.




3.1.

He npenycmotpeHo.

3. CONEPKAHUE JUCIUTLIAHEI

Tembl yueOHOMH JHCUUNIMHEBI (IEKIUUOHHbIE 3aHATHS)

3.2. IlpakTuHyecKHe M CEMUHAPCKHE 3aHATHS H MX COIEpKAHUE
Tabnuua 3.2 Tembl NPaKTUYECKUX 3aHATHH

Konnyectso uacos no gopmam

00yueHus
Haumenosanue KoHr. pab Cam. pab
pasnena Tema 1 coneprkaHUe NPaKTUYECKOro o 5
Ne n/m g g
JVCLIUTITTUHBI 3aHATHUA = =
(Mo-myns) g 3 g B
5 P - = P =
Sl z|E|E]=z]| 2
S| 3| & |3 |8 3
1 2 3 4 5 6 7 8 9
IlepBas rpynna 3aouHasn (popma (1 cemecTp), ouHAS
nepuoga ¢dopma (2 cemecTp)
arTecTanum (3ader)
1 [Beenenue B cuctemsl [Beenenue. ANSYS Workbench. . 16 2 8 10
aBTroMaruzuposaHHor |HMcropus nakera ANSYS. OcHoBHbIE
O MPOEKTUPOBAHUS  |KOMIIOHEHTHI IAKETa U TUIbI aHAIH3A.
PaGora B o6onouke ANSYS Workbench.
2 |Beenenue B cuctembl |Moaynes DesignModeler. Paborta B monyne | 16 2 10 10
aBromaruszupoBaHHor |DesignModeler. Coznanue u
O MPOeKTUpOBaHUs  |npeobpasoBanue 3D monenei.
3 |Beenenue B cuctemsl |[Momyne ANSY'S Meshing. Umnopt u 16 2 10 10
aBTOMAaTHU3MPOBAHHOT |HAMPABICHUE FEOMETPHUU M3 BHEIIHUX
o npoektupoBanus  |CAD cucrem. [locTpoenue ceTku B
monyne ANSYS Meshing (rmo6anbHbie
METO/IbI).
4 |Pewienue 3ana4 ¢ PewieHue 3a1a4 MeXaHUKU 16 2 10 10
UCTIONIb30BaHUEM nedopmupyemoro Teepaoro tena B [1K
IIPOrPaMMHOI0 ANSYS. Peluenue 3amau MexaHUKu
xommiekca ANSYS  |nedopmupyemoro teepaoro Tena B [1IK
ANSYS.
HUTOIro 64 8 38 40
IlepBas rpynna
nepuoaa
arrecTanum (3a4er)
Bropas rpynna 3aouHas popma (2 cemecTp), OUHAA
nepuona ¢opma (3 cemecTp)
arrecTanuu (3a4eT) :
1 |Pewienue 3anay Pemenue 3anay MexaHuKU 8 2 10 12
MEXaHHUKH Jae(hOopMHUpPYEeMOro TBEpPIOro Teia B
nedopMupyemMoro ANSYS Structural. Peienue 3anau
TBEPIOroO Tena MeXaHUKH nehOopMUPYyEMOro Tejla B
ANSYS Structural. OCHOBHbIE [TOJIOXKEHUS
METOJa KOHEUHBIX 3JIEMEHTOB.




e g e b o
TBEPAOrc Tena Hurepdeiic ¥ ocHOBHBIC NPUEMBI PabOThI
B ANSYS Mechanical. Y4e6Hble
NpYMepbl CTAaTUYECKUX PacueToB B
ANSYS Mechanical. Yue6Hble mpumMepsl
JIiuHamudeckux pacyetoB B ANSYS
Mechanical.
3 |Pewienue 3anay Pewenue 3agay B momysie ANSYS 8 8 10
MeXaHUKH Mechanical. Buapst Harpy3ox u
nedopmupyemoro 3aKpervieHuH.
TBEPAOro TeNa
4 |Pewienue 3anay Pewenue 3ana4 B momyne ANSYS 8 2 10 12
MeXaHHKH Mechanical. Y4eGHble npumepsl
nedopmMupyeMoro cTatnyeckux pacyetos B ANSYS
TBEPOOrO Tena Mechanical. YueOHbie npumepbl
JUHaMHUUeCcKUX pacueToB B ANSYS
Mechanical.
HUTOIO 32 6 38 46
Bropas rpynna
nepuona
arrecTaluu (3a4eT)
Tperss rpynna 3aouHasg dhopma (3 cemecTp)
HepHONa
aTTeCTANMH (3a4eT)
[ |Peuienue 3anay Petuenuye 3amauy MexXaHUKY )KUIKOCTEN U. 2 24
MEXaHHKH razos B ANSYS CFD. Maremaruyeckue
JKUIKOCTEH W ra3oB  |mopneny ajis pewenus 3anad CFD.
2 |PemieHue 3anay Pelenye 3a1a4 MeXaHUKH XHAOKOCTEH U 2 24
MEXAHUKH rasoe B ANSYS Fluent. OcHoBHbIe
KUAKOCTEM 1 razoB  |ripuembl pabothl B ANSYS Fluent.
[Mpumep pewenns 3amauu B ANSYS
Fluent.
3 |Peiwuzenue 3agau Perenue 3anau MexXaHUKU >KUIKOCTEH U 2 14
MEXaHHUKU razoB B ANSYS Fluent. [loctnpoueccunr
JKUIOKOCTEH U ra3oB  |pe3ysibTaroB.
HUTOIO 6 62
Tperbs rpynna
nepuoga
aTrecTauMu (3a4er)
Hroro 96 20 | 76 148

3.3. Jlaboparopublii NPAKTHKYM U €0 coxep:KaHue

He

3.4.
He

IpeIyCMOTPEHO.

NpesyCMOTPEHO.

Kypcosoii npoexr (pafora) ¥ ere XxapakrepucTHKA

3.5. HuamBuAyaIbHOE 3aaHHE K ero XapaKTepHCTHKA
Tabnuua 3.5 TeMbl MHIUBUIYATbHBIX 3aJaHUN

KonuuecTBo uacos no popmam
0o0yueHus

Konr. pab | Cam. pab




Ne n/nn TeMa MHAMBUAYAIBHOTO 3aJaHUs E E
T =N
S|z |E|E|=z| B
S| 3 | 8 |8 |3 8
1 2 3 4 5 5 6 7
IlepBas rpynna nepuoaa aTTecTanuy (3a4er) - 3204Hast
¢dopma (1 cemecTp), ounas ¢popma (2 cemecTp)
1 [Pelenue 3anay MexaHuku AeGopMUpPyEMOro TBEpAOIO Tefa B 38 40
[TK ANSYS. Pewienue 3ana4 MexaHiku AehopMUpyeMOro
teepaoro Tena B [IK ANSYS.
HUTOro 38 40
IlepBas rpynna mepuoaa aTrecranuu (3aver)
Hroro 38 40




4.1.

4. BBISIBJIEHUE PE3YJIBTATOB OCBOEHMA JUCIUILIMHBI

IMacnopt ¢pouaa ouenounsix cpeacTs (POC) no fucnUmINHE
Tabnuua 4.1 - [acnopt douaa oueHouHsix cpeacts (POC) no AUCUUIIIMHE

Kongr
Ne HavnmeHoBaHnue o
Texnonorus Bun arrecranyu Bunpl 3ansaTHil | hopMHUpyEMBIX
n/m | OLEHOYHOTO CPEenCcTBa N
KOMIETEeHIUH
1 2 3 4 5 6
KonrponbHas pabora |TpaauuuoHHas Texymuii kouTpons  |KontpomnbHas OIIK-2.3.,
oOpazoBarenbHasl [1K-2.3., [1K-3.3.
TEXHOJIOTUsl
2 |Pa3HOypOBHEBbIE TpaguuronHas Texyluui KOHTPOIIb [Ipaktnueckue  |OIIK-2.1.,
3aJa4M W 3aJaHuUs obpazoparenbHas IK-2.2., [IK-3.3.,
TEXHOJIOTUS OIIK-2.2.,
[K-2.3., TIK-3.1.,
OIIK-2.3.,
IK-2.1., TIK-3.2.
3 |[Tecr HUndopmaumonHo-ko |Texymmii kontpons  |CPC OIIK-2.1.,
MMYHHUKALIUOHHAs OIlK-2.2.,
oOpazoBarenbHasl OIlK-2.3.,
TEXHOJOI s IK-2.1., I[IK-2.2.,
IK-2.3., TIK-3.1.,,
IK-3.2., TIK-3.3.
4 |Tect HudopmaumonHo-ko [IIpomexyTrounas 3ayer OIlK-2.3.,
MMYHHKALMOHHAS aTTecTalus [K-2.3., [IK-3.3.,
obpazoBaTenbHas OIIK-2.1.,
TEXHOJIOTUs IK-2.2.,
OIIK-2.2.,
IK-3.1., [IK-2.1.,
[K-3.2.

4.2 Bounpocsl K 3K3aMeHY (3a4eTy)

Ilepeas rpynna nepuoja arrecTanuu (3a4er) - 3aoyHas ¢popma (1 cemectp), ounas popma (2 cemecTp)

1. UncneHHbIe METOABI pELUECHHUS HEMHEHHbIX anredpanueckux ypaBHeHui. [loctaHoBKa 3anauH.
['eomeTpuueckas uHTEpIpeTaLU.

2. YucnenHas annpokcumMauus quddepeHuranbHOro ypaBHeH s TeIIONPOBOAHOCTH U TPAHUYHBIX YCIOBUH.

3. UncneHHble METOMIbI pPELIEHHS Ha4anbHO-KpaeBbIX 3a1a4 A7 AuddepeHInanbHbIX YpaBHEHHH B YaCTHBIX
npouzBonHbIx. O630p. [IpoekUOHHbIE U BapUALMOHHBIE METOIBI.

4. Cocras nporpammHoro kommiekca ANSYS. I'paduueckue ob6onouku u pewarenu. [lpunoxenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. TlpocTpaHCTBEHHOE M TPEXMEPHOE MoAenupoBaHue kKoHeTpyKkuuu Ha OBM. CoepemenHoe coctosnue MKO u
nepcneKkTuBbl pa3BuTus. [Iporpammuslii komieke ANSY'S.

6. Coznanue npoekra B obonouke ANSYS Workbench.
7. Peluenue urxeHepHbIX 3a1a4 B ANSYS.
8. PaGora B momyne DesignModeler.

9. MHCcTpyMeHTHI A7 co3aanus ackusa B DesignModeler.
10. Coznanue u npeodpazoBanue 3D monenei.
11. Umnopt u HanpaBneHue reomeTpuu u3 BHelHUX CAD cuctem.

12. Co3nanue KOHDOPMHBIX ¥ HEKOM(POPMHBIX CETOK.
13. IToctpoenue cetku B Mmomyne ANSYS Meshing (rmo6anbHble METOIBI).

14. TTocTpoeHHe MOBEPXHOCTHBIX U OOBEMHBIX CETOK, TMOPHIHBIX CETOK.

15. BoigeneHnue obnacredl Te4eHHUs U3 TBEPAOTEIbHON reOMETPHUH.

16. TTocTpoeHue CeTOK B 007aCTAX TeYEHUH U TBEPAbIX Telax AJIs 3a1ad CONpPSYKEHHOIo TeMna000MeHa.
17. Pewienne auddepeHUManbHbIX YpaBHEHUH.




18. PelueHue HenvHeRHBIX 3a1a4.

Bropas rpynna nepuoaa arrectauuu (3auer) - 3a04Has ¢popma (2 cemectp), ounas dopma (3 cemecrp)

1. Pacyer 060pynoBaHus MPUTOYHBIX YCTAHOBOK U151 YBIQKHEHUS U OCYLUEHHS BO3YyXa, BIaroCoAepKaHus
BO3IYXA. :

. Uurepoeiic npunoxxenus ANSYS Mechanical APDL.

. [panununble ycnosus s TeroBoi 3agaun B ANSY S Mechanical.

. MonenupoBaHue JIy4ucToro TersioooMera ¢ nomoipio npuaoxkeHus ANSYS Workbench Mechanical.

. Oncate monynu ANSY'S, KOoTOpble HCIONB3YHOTCS A CTaTUYECKUX / JUHAMUYECKUX PacyeTOB.

. Pewuenue 3amaun ¢ momouisto npunoxenus ANSYS Mechanical APDL.

. Onpenenenuie napameTpoB Hapy>KHOTo (BHYTPEHHEr0) BO3LyXa B XOIOIHBIH, NEPEXOIHBIH, TETIbIM NEPUOBI.

0 3 O L B W N

9. Pacyet peryMpoBaHus TEMIOOTAAYHM M CXEM MPUCOCAUHEHUS OTOMUTENBHBIX MPHUOOPOB.
10. PacyeT cxem nmpucoearHEeHUs BO3IyXOHarpepareel (Bo3Lyx00XnaauTeNei) o BO3ayXy U TETNIOHOCHUTEIO.

11. OGopynoBaHK1e MPUTOYHBIX U BBITSDKHBIX CHCTEM, pa3MeLleHHe 000pyNI0BaHHs, HOPMbI BO3LYX000MeHa 1
NPOECKTUPOBAHHS.

12. Peluenue HenMHENHBIX 3aa4.
TpeTbs rpynna nepuona arrecranun (3ader) - 3aouHas popma (3 cemectp)

1. Pacyer xoMneHcaLyy TEMIOBLIX YATMHEHUH CTOSKOB CUCTEMBI OTOIICHUS B MaJIOSTAKHbBIX 3AaHUsIX (2-3
3TAXKA). '

. Pacuer koadpuumenTa usnyueHus OTONUTENbHBIX IPUOOPOB.

. PacdeT TennoycToiuMBOCTH NMOMELIECHHH.

. PacueT UMpKyIALMOHHBIX HACOCOB MPU HE3aBUCUMOM CHUCTEME TEIIOCHAOKEHHUS.
. PacueT naBneHus raza UM napa B pesysbTare IpOCCeIMpOBaHUs.

. Mogenu ternnoobmena, 3anoxeHnsie B ANSYS Fluent.

. OcHoBHble dTanel peenys 3agaqu B ANSYS Fluent.

. UHcTpymenTsl mocTobpadotku pesynsratoB ANSYS Fluent.

9. Noctpoenue cerok ¢ momouisto ANSYS Fluent Workflow.

10. BnaxxHocTh Mapa Ha BBIXOAE MOJEIH MPH 3aJaHHBIX [TapaMeTpax Ha BXOJE.

0 3N W

11. MoaenupoBaHue 3pO3UH.
4.3 TexHoJIOrUs BHISABJICHHS YPOBHS OCBOCHHUS JHUCIHUILTAHBI

TexHonorus BbISABICHUS YPOBHS OCBOCHUS IUCLMIUIMHBI IIPUBOAUTCS B oHae oueHouHbIX cpencts (DOC).

. Pacuer ynenbHOM TEMIOBOM XapaKTEPUCTUKY 30aHHUs Ha OTOIUICHUE, BEHTHIALMIO M ropsiuee BOAOCHa0KEHHE.
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5. YYEBHO-METOIMYECKOE ¥ TH®OPMAIIMOHHOE OBECIIEYEHUE OCBOEHMS
JACLIAILINHEI (MOXYJLS)

5.1. OcHoBHas U JONOJHHUTEJbHANA JUTEPATYPA
OcHoBHasl JIHTEpPATYpa

1. Benapes, U. A. (mou. ; HTACY (Cubctpun), xad. Ilpuknannas matemaruka). KommbioTepHOE MOAEIMPOBAHUE
B 3a/1a4ax CTPOUTeNbCTBa : yueb. nocobue / . A. Benapes, H. H. ®enoposa, . A. ®enopuenko ; Hopocubd. roc.
apXMTeKTyp.-cTpouT. yH-T (Cuberpun). - Hoocu6upek : HTACY (Cubetpun), 2012. - 153 c. : un. - Bubnuorp.: .
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enopora, H. H.  Monenuposasue ruaporasoanHamudeckux npoueccos B [IK ANSYS 17.0 [OnexrpoHHslii
pecypc] : yuebHoe nocoGue / H. H. ®enopoea, C. A. Bamsrep, IO. B. 3axaposa. - HoBocubupcek :
HoBocHOUpPCKHit rOCYIapCTBEHHbINH apXUTEKTYPHO-CTPOUTENbHBIA yHUBepcuTeT(Cubetpun), 96C ACB, 2016. -
DnekTpoH. TekcT. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

JononHUTENbHAS JUTEPaTypa

1. ®enoposa, H. H. (a-p dus.-mar. Hayx, npod. ; HTACY (Cuberpun), kadg. KOHECKO). Monenuposanue
ruaporasonHamuyeckux npoueccos B [TIK ANSY'S 17.0 [Onexrponnetit pecypc] : yuebnoe nocobue / H. H.
denopoea, C. A. Banbrep, 0. B. 3axaposa ; M-o o6pazosanus u Hayku PO, HoBocub. roc. apXuTeKTyp.-CTPOUT.
yH-T (Cubcrpun). - HoocuGupek : HTACY (Cubcerpun), 2016. - OnexrpoH. TekcT. - ISBN 978-5-7795-0798-1 :
0.1

2. Bacor, KA. T'paduueckuii uarepdeiic kommiexca ANSYS [Onexrponsslii pecype] : camoyuurens / K. A.
Bacos. - Caparos : [Ipodobpaszoranue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. Bacos, K.A. ANSYS [OnekrponHslii pecypce] : cnpaBoynuk / K. A. bacos. - Capatos : IIpodobpaszosanue,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

MeTtoanyeckue yKazanus

1. lamanun, A.JO. PacueTbl KOHCTPYKLIMI METOIOM KOHEYHBIX d1eMeHTOB B ANSY'S [OnexTpoHHBIH pecypce] :
yuye6GHO-MmeToanueckoe nocodue / A. FO. lllamaHuH. - PacyeTsl KOHCTPYKUMI METONOM KOHEUHBIX SJIEMEHTOB B
ANSYS ; 2017-06-20. - Mockea : MockoBcKasi roCyJapcTBEHHAs akafeMusi BOXHOro TpaHcnopta, 2012. - 72 ¢.
(http://www.iprbookshop.ru/47951 .html)

5.2. Hconoab3yembie 6a3bl JaHHBIX H HHPOPMANMOHHBIE CNIPABOYHEIE CHCTEMBbI

TaGnuua 5.1 Mcnonedyemoe nporpaMMHOe o0ecreueHue

Ne Haumenoanue : [NonTeepxneHue

Konnuecrso nuueHsui
n/n MH(OPMALIMOHHBIX PECYPCOB JULEH3UU

1 2 3 4

1 |ANSYS Academic Teaching advanced  [Kontpakr 6-21-4 ot 22.04.2021 50

2 |Mathcad 14.0 JInuensus Ne57144586, Akt 45
BBIMOJIHEHHBIX paboT OT
14.08.2021r NeA8

3 |Office 2007 Professional Plus Cepruduxkar ot 20.08.2007 253
Ne42605370, Cepruduxar ot
17.07.2008 Ne44290964,
Cepruduxkar ot 26.09.2008
Ne44607324, AKT BbIITOTHEHHBIX
pabor ot 14.08.2021r NeA8
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Windows 7 Enterprise

Horosop ot 11.10.2013 1 000
Ne43193/HCK3741, Joroeop
Tr000120566 ot 09.10.2016, Akt
BBINOJIHEHHBIX PadoT OT
14.08.2021r NeAS8

ANSYS Academic Teaching advanced

Konrpakt 6-21-4 ot 22.04.2021 50

Ta6nuua 5.2 Ucnonbzyemble 6a3bl JaHHBIX U MHQOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI

Ne HaumeHnoBanue [loaTeepxnexHue T
n/n HUH(DOPMALIMOHHBIX PECYPCOB JIULIEH3UH
1 2 3 4
1 |OnexTpoHHBIH KaTanor OUOIMOTEKH Horoeop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubcetpun) AKT BBINIONIHEHHBIX paboT OT
14.08.2021r NeAS8
2 |Oduumansueiii cadt [TIHTB CeobomHo pacnpoctpansemas bll, 1 000
AKT BBITIOJIHEHHBIX paboT OT
14.08.2021r NoAS
3 |OnexTpoHHO-OMOIMOTEUHas CUCTEMa Joroeop Ha npenocTaBieHue
[PRbooks JOCTYyIa K
DIIEKTPOHHO-OUOTHOTEYHOM
cucteme [PRBOOKS ot

25.09.2020 Ne 5293/19

Tabnuua 5.3 Mcnons3yemble MHTEPHET-PECYPChI

Ne HaumeHoBaHue
Cchinka
n/m MHOPMALIMOHHBIX PECYPCOB
1 2 3
1 |MOODLE - ITopran aquctanuuonHoro  |http://do.sibstrin.ru/login/ index.php
o0yyenus HITACY (Cubcrpun)
2 |YueGHble mocobus kadenpsl http://www.sibstrin.ru
npukiaaHoi Mmatematukd HITACY
(Cubcrpun)
3 |CaiiT xomnanuun ANSY'S ansys.com/
4 |Caiit xomnanuu CADFEM-CIS http://www.cadfem-cis.ru/
5.3. Merogu4yeckue peKOMEHAANUH 10 OPTAaHH3ANNH H3yYeHH s AUCHHIIHHBI

Tabnuua 5.4 Mcnonbyemble 06pa3oBaTesbHble TEXHOIOTHH

No
n/n

HaunmeHnoBaHue
TexHonoruu

Bun 3ansatuii Kparkas xapakrepucTrka

1

2

3 4

1.

CriCUHAJIM3UPOBAHHBIX

Ayﬂl/ITOprle NOTOYHLIE U I/IHq)OpMa]_II/IOHHb[e JICKUHMH, Ha nexkuusx: UCronbp30BaHUe
CPYNIIOBLIC 3aHATHSA B NPaKTHYCCKUEC 3aHATUA MyJ'[I:TIdMCI[HﬁHOFO NpEe3€HTAlMOHHOTO

000pynOBaHUA C IEMOHCTpaLMe

Kjaccax BUACOPUIBMOB, doTorpaduii, KOMILIOTEPHBIX
npe3eHTauunii, Ha mpakTh4eckmx 3aHATUAX:
OCBOEHHE KOHKPETHBIX YMEHHH M HABBIKOB IO
NpeII0KEHHOMY MPEenoJaBaTesieM ajaropuTmy.
2. |Meron npo6nemHoro [IpobnemHubie CaMocToATeNbHOE U3YUEHHE CTYIeHTaMHU
U3JIOKEHUS MaTepuraa JIEKUMH, TPAKTHYECKHE Marepuaa JeKUHUHU C MOCeayouIe

3aHATUA

JaucKyccueit B aymuropuu. OpraHuzauus
yueOHOI paboThl, HalpaBlIeHHAs Ha pelieHne
KOMILTIEKCHOM yueOHO-N03HABATEIbHOM 3a/1a4u
Ha NMPaKTUYECKUX 3aHATHUSIX.
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UnrepaktusHas dpopma
MIPOBEICHHUSA 3aHATHH

Jlexuus-aguckyccus,
nekums-decena

Jlexkuust «oOpaTHOM CBA3MWY, MPEANoNararoLas
o0cyxIeHHe CIIOPHBIX BOIIPOCOB,
BO3HUKAIOLIMX MPY M3JI0XKEHUH MaTepuaa B
ayOUTOPUH.

BeTpeuu ¢ npeacTaBuTensiMi NpOQUIbHBIX
KOMITaHWH, NOCELIEHHEe CreLHaTU3UPOBAHHBIX
BBICTaBOK.

JucTaHlMOHHOE 00yUueHne

CamocrosrtesnbHas padora,
KypcoBas pabora

CaMOCTOSATENLHO U3yUeHHEe 00YHarOIIUMHUCS
yuebHOro MaTepHrasa B AUCTAHUHMOHHOM
pexume Ha noprade http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEHUS MaTepHaa ¢
UCTIOJIb30BAHMEM TECTOBOM 0a3bl mopTana
JUCTAaHLIMOHHOTO 0OYYEHHs, KOHCYIBTALIMH I10
BBINIOTHEHUIO NPAKTUYECKUX 3aJaHUH U
KypCOBOMY MPOEKTHPOBaHUIO B on-line
pexxuMe.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME
Tabnuua 6.1 — MarepuanbHO-TEXHUYECKOe 00eCnedeHre JUCLUTTAHbI

HaumeHoBaHue crieliianbHbIX*
MOMELEHUHN U TTIOMELIEHHH 114
CaMOCTOATENBHOR paboThI

OcHauleH1e CrieuratbHbIX MOMEIIEeHUH U NOMELEHUH A CaMOCTOSTEIbHOM
paGoThI

1

2

3nanue yyeOHOro kopiyca no
yn.Jlenunrpanckas, 113, 243 ayn.
(CPC)

VyeOHas aynuTOpus Ui IPOBEACHMS 3aHATHM JEKLMOHHOTO THIIA, 3aHATUH
CEMHMHAPCKOIO THIA, KyPCOBOTO MPOEKTUPOBaHUs (BBIIOJIHEHHUS KYPCOBBIX
pabot), rpyMMoBbIX U MHAMBUIYATIbHBIX KOHCYJIBTALUM, TEKYLIET0 KOHTPO U
MPOMEKYTOYHON aTTeCTalHH.

KomrisroTepHoe obopynoBanue: koMmnsioTep 17 wT., npoekrop 1 wr., skpaH 1
wT.; AKyCTHKA (TPUOOPBI): aKyCTUUSCKUE CUCTEMBI AT K 1
wt.;O6opyaoBaHue A1l yueOHOro npouecca: JocKa ayauTopHas 1
wt.;Mebens: ctynbs 17 wr., cTyabs 27 wWT.

Obuiee xonuyecTso Mect: 17

3naHue y4eOHOro Kopmyca mno
yn.Jlenunrpanckas, 113, 438 aya.
(KonrposnbHas, 3auer,
[lpakTrueckue) |

VyebHas ayquTopus 1J1s IPOBEACHUs 3aHATUH IEKUMOHHOIO THIIA, 3aHATUH
CEMHHAPCKOro THIA, KypCOBOTO MPOSKTUPOBaHUS (BBIOTHEHHUS KypPCOBBIX
paboT), rpynMoBbIX M MHAMBUIYAIbHBIX KOHCYBTAlUH, TEKYILETO KOHTPOJI U
NPOMEKYTOYHOM aTTECTALUM.

KomrmbroTepHoe o6opynosanue: komnbrotep 15 wr., npoexrop 1 wr., cepsep 2
IIT., MOHUTOP 3 IUT., OPPTEXHMKA 2 IIT., IimaHwer 1 wr.;Pasnoe:
KOHAMUMOHep | wT.

OOG1ee KoMuecTBO MecT: 21

*  CrieunalibHble OMELIEHHS — YUeOHbIE ayTUTOPUH IJIs TPOBEICHUS 3aHATUH JEKLMOHHOTO THIIA, 3aHATHH
CEMUHAPCKOrO TUIA, KyPCOBOrO NPOEKTUPOBaHU (BBINOIHEHHE KyPCOBBIX PaboT), FPyMIOBBIX U
WHIMBUAYATIBHBIX KOHCYIBTAUMMH, TEKYLIEro KOHTPOJIS ¥ IPOMEXKYTOUHOH aTTecTallly, a TaK e IMOMeILeHHs A1

CaMOCTOSTENbHOM paboThI

ABTOp-pazpaboTuuk (BeIyUIMi JEKTOp) %f M.H.{anunos

Y(noanucs) [)5(6]
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