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1. TACIIOPT PABOYEM IIPOI' PAMMBI JAUCIUATITIINHBI

Tabauua 1.1 OcHoBaHwe 1S peanu3aLiy JUCUMILTHHbL

(Ko narnpaBnesrs noaAroToBKY/ CreLyanbHOCTH 08.04.01
Haspagiesve noaroToBky/ cneLUanbHOCTD CTpouTenseTBO
YposeHb 00pazoBaHud Marucrparypa
{I"on pazpaboriu/o6HOBIEHUS 2021

Tabanua 1.2 CTpyKTYpa QUCUUIUIMHBL B COOTBETCTBHH C y4eOHBIM MIIaHOM

?Bw;;n)x y1eGnoi paboThl, BKITIOYas CAMOCTOATENBHYIO

{

Dopma 0byueHws:

1paboTy obyuaroLmXes U TPy A0eMKOCTb JUCLHILTHHBI OuHas OYHO-320YHas 3a04Has
ATE:;;y,n‘a;vermcomb JACUMIUTAHEI 3a4YETHBIX SAMHHI] 8 8

zzzgsMuqecxnx 288 288
Konrakraas paGota, |AyauropHas JIeKLMU
Hae MpaKkTHYECKUE
‘ 3;)Hﬂm;[ d 20
5 J1ab0paTopHbIii
l NPaKTHKYM

BueaynuropHas
iCamocrosrenbHas pabora, yac 192 268
Tabauua 1.3 ©opMbl KOHTPOS AUCLUTITHHDI

g Cemectp ®dopma 00yueHus:
| 1 popMa KOHTPOJIS OYHas OYHO-320YHas 3a04yHas
’ HEPHO A KOHTPOJIA 2,3 cem 1,2,3 cem
Kc3amen (1)
33987 (b1) 2,3 cem 1,2,3 cem
Kypeosad pabora
[KYPCOBOH HPOEKT
KHOKBA/Ya/IbHOE 3aaHne (KOHTPONIbHAs paboTa) 2 cem 1 cem

Tabnunua 1.4 Bumsl camocTosTenbHOM paGoThI

. . Dopma 00yyeHus
By camocrosarenbHOM paboTsl Bun zanaTus Tun nepuona
OYHas OYHO-3a0YHas | 3a04yHas
HIOATOTOBKA K MPAKTHYECKUM Teoperuueckoe
: ITpakTuueckue
3AHATHIM o0yueHue 76 148
Beiriontenie KOHTPOIBHOM Teoperuueckoe
Konrponenas
paboThi obyueHue 38 40
s OK3aMeHalMOHH
Itonroroexka Kk 3ayery 3aver
bl€ CECCHU 78 80
Viroro 192 268




2. IIEJIb OCBOEHWS] U CIAILINHBI

2.1. lens 1 321291 OCBOCHHN AUCIMILTHHbI

OsJianesye MarucTpaHTaMu OCHOBHBIMH KOHLETLMSIMA MaTeMaTHYECKOrO MOJETHPOBAHHS C HCTIONB30BAHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX NPOrpaMM MHXKeHepHoro aHamusa (CAE).

3a anayu OCBOCHWA OUCLMITJIUHEBI:

Y pMOUpt‘TCHMIG MaruCTpaHTaMu yMeHPIl/I NOCTaHOBKH 3a4a4y, Bbl60pa METOJa PELUICHUS, IIPOBEACHMS pacyeToB
aHanM3a ¥ OUCHKU aICKBAaTHOCTH PE3YIBTATOB.

2

2. Tlomyvenue MarncTpaHTaMHl OCHOBHBIX HaBBIKOB PaGOTHI B COBPEMEHHOM KOMILIEKCE KOMIBIOTEPHBIX

nporpaMm KKeHepHoro aHammsa ANSYS.

Iiporpamma cocTaBNeHa B COOTBETCTBHH C TpeGoBaHUIMH DeepaTbHOr0 rocyJapCTBEHHOrO 00pasoBaTenbHOro

CTaijapTa BICIIero 00pasoBaHus MO HANPABNEHHUIO IOArOTOBKH / CrieluanbHocTH CTPOUTENBCTEO.

iy p FpaMma COCTAB/IeHa ¢ yYETOM PeKOMEHIALMiI NPUMEPHO OCHOBHO#M 06pa3oBaTeNbHON MPOrpaMMBI BHICLIETO
OpasoBarug MO HAMPABIEHHUIO NOArOTOBKH/CTIEUMaTbHOCTH CTPOUTEBCTBO yTBepxKaEHHOMK 16.06.2021.

2.2. llepeyens nIAHHPYEMbIX PE3yJILTATOB 0GYUeHHS MO JUCHHILIHHE (Moay.110), COOTHECEHHBIX €
BASHEPYEMBIME Pe3yJbTATAMH OCBOCHHS 00pa3oBaTeIbHOH NPOrpaMMEbI

Tabnunua 2.1 [lepeveHs MIaHAPyeMBIX Pe3y/IbTATOB 06YUEHHS 10 AMCUHAILTHHE

f

! Ko v HaMMEHOBaHHME KOMIIETEHUHH

Kon 1 HauMeHOBaHHE MHAMKATOPA AOCTIKEHHS KOMITETEHIUN
(pe3ysibTaT OCBOECHH)

OTIK-2. CriocobeH aHaTM3UpOBaTh, OIIK-2.1. C6op, cucTeMaTH3aLHs M OUEHKA JOCTOBEPHOCTH
KPUTHYECKH OCMBICTIHBATD U Hay4YHO-TeXHHYECKOH UH(OPMALIMK O paccMaTPUBAEMOM OOBEKTE, B T.u.
NPesCTaBasTh HHHOPMALHMIO, C MCMOJb30BaHUEM HHYOPMALIHOHHBIX TEXHONOT Uit

OCYHECTBIIAT TIOHCK

| HAY 9HO-TEXHWYECKOH HHPOPMaLHH,
11proSpeTaTh HOBbie 3HAHMS, B TOM
Y¥C/IE C NOMOLLBIO MHDOPMAIIMOHHBIX
TEXHONOTUM

OlIK-2. Cnocoben aHaTM3MPOBATB, OIIK-2.2. Mcnonb3oBaHue cpeCTB NPUKIAAHONO MPOrPAMMHOTO
KDUTHUYECKM OCMBICIIMBATD U obecrieuenus 11 060CHOBaHUS Pe3y/IbTaTOB PEIIEHHs 3a1a4K
NpELCTa/IsTh NHbOPMAaLHIO, npodecCUOHANBHOMN AeATENBHOCTH

OCYIHICCTBIATE IOMCK
HAYYHO-TeXHUYeCkoH MHdopManuy,
1iproOpeTaTh HOBBIE 3HAHHMS, B TOM
HUCE C MOMOLLBYO HHQOPMAIMOHHBIX
TeXHOJOTAM

OIK-2. Cnocoben aHaTM3MpOBaTH, OIIK-2.3. Hcnone30BaHKe HHPOPMALIMOHHO-KOMMYHHKALHOHHBIX
KPUTUHECKY OCMbICTHBATD M TEXHOJIOTHH 17151 0QOPMIIEHHS JOKYMEHTALMH U NPEACTaBICHHUS
fIpeICTaBAsTh MHOpMaUHMIO, uHopMaLmu

OCYILECTBASTH MOUCK

HAY 9HO-TEXHHYECKOH HHpOpMayH,
npuoGPeTaTh HOBBIE 3HAHKS, B TOM
4KCHE C MOMOLIbIO MH)OPMALIHOHHBIX
TEeXHOJOrNH

TIC-2. Perynyposanue, opranusauus u |[1K-2.1. IlnanupoBaHye HHXeHEPHO-TEXHUYECKOTO NPOEKTUPOBAHHUS
rinaxuposanue B chepe IU1s FPaIOCTPOUTENIbHON IeATEIbHOCTH

MHIKEHEPHO-TEXHUUYECKOTO
NPOSKTHPOBAHMS A
rpanocTpouTenbHoi nesrensaoct (I1d
10.003 OT®D ©)




IK-2. Perynuposauue, opranuzanus u
njiaHupoBaHue B cdepe
MHIKEHEPHO-TeXHHYECKOro
TNIPOSKTHPOBAHHKS IS
rpajocTponTensHol nesrensHoctu (MM
(10.003 OT®D C)

IIK-2.2. Opranuzauus paGot B cdepe HHXEHEPHO-TEXHUUIECKOTO
NPOEKTUPOBAHMS /11 FPaJOCTPOUTENLHOM AeSATENbHOCTH

{1K-2. PerynupoBanwue, opranusanms u
riaHrpoBaHue B cepe
HHKEHEPHO-TEXHUYECKOrO
NPOSKTHPOBAHUS 1T
{TDasoCTpouTeNbHOM nesitensHocTd (11D
110.003 OT® C)

IIK-2.3. Pazpa6oTKa, akTyanu3zauus NpoeKTOB MPaBOBbIX,
HODMaTUBHBIX, TEXHUYECKMX, OPraHM3aLUOHHBIX U METOIMYECKHX
JOKYMEHTOB, PEryIUpyIOIUX chepy HHKEHEPHO-TEXHUYECKOTO
NPOEKTHPOBAHUA AJIS1 FPaJOCTPOUTENILHOM AEATENbHOCTH

[TK-3. Ynpaenenue npoueccamu
HHGOOPMALMOHHOTO MOAETUPOBAHHSA
OKC Ha aTanax ero >KM3HEHHOIrO LMKJIA
(Ild 16.151 OT® D)

IIK-3.1. Opranuzauus cpepl oGIMX AaHHBIX IPOSKTA
MH(OPMaLMOHHOrO MozaeaupoBanHus OKC

HIK-3. Ynpaeneuue npoueccamu
MHGOPMAUKOHHOTO MOAETMPOBAHHUS
OKC nva sranax ero ;ku3HeHHOroO LMKIA
{f1® 16.151 OT® D)

IIK-3.2. Koopaunaims paGoTel HaZ IPOEKTOM MHDOPMALMOHHOTO
MozenupoBanus OKC

[1K-3. Vnpaenenue npoueccamu
uH(OPMALIMOHHOTO MOZIESTUPOBAHUS
OKC Ha sTanax ero >xM3HEHHOTrO LMKIA
(I1d 16.151 OTD D)

I1K-3.3. KoHTposb BBIMONHEHHS N1aHa peatn3aLiy NpoeKTa
¥H(OpMaLHOHHOrO MoaenupoBanust OKC

TaBmaua 2.2 — [naHupyemble pe3yabTaThl OCBOSHHS JUCIUTUTUHbI 00pa3oBaTeNnbHOI MPOrpaMMBbl

Kox 1 HauMeHOBaHUE HHAMKATOpa
HOCTHIKGHHT KOMITETEHIMU

HaumenoBanue nokasarens ouenusanus (pesysbsrara o0yueHus mno
JUCLIMIUTUHE)

1

2

OIIK-2.1. C6op, cucTemaTHzauus u
OUEHKA JI0CTOBEPHOCTH

HAY HO-TEXHUIeCKOH HHPOPMaLUH 0
paccmMaTprBaeMoM 00BEKTE, B T.4. C
HCTIOJIb30BAHMEM HH(POPMALIMOHHBIX
TEXHONOT U

3uaet: OIK-2.1. TexHonoruun MHGOPMALHOHHOTO MOZEMPOBaHHUS,
COBPEMEHHBIE CHCTEMBI aBTOMATH3MPOBAHHOTO NPOEKTHPOBAHHS,
CHCTEMbl aBTOMATH3aLIMH HH)KEHEPHBIX PACYETOR

Ymeer: OIIK-2.1. Co3naBatb MHGOPMALIMOHHBIE MOAENH OOBEKTA B
cpelie HHGOPMALIMOHHOIO MO/IE/IUPOBAHHS, CO3ABATH IPOEKTHYIO
AOKyMeHTaLuro ¢ momowpro CAD-cucreMm (cuctem
aBTOMATH3HPOBAHHOIO NMPOEKTHPOBAHMS)

HUmeer naspiku: OITK-2.1. C6opa, cHCTEMATH3ALMH U OLEHKH
AOCTOBEPHOCTH Hay4HO-TEXHUYECKOH HH(POPMaLUH 0
paccmarprBaeMoM OOBEKTe, B T.4. ¢ MCMOIb30BAaHHEM
UH(DOPMALIHOHHBIX TEXHOJIOIMH

OTIK-2.2. Microne3oBaHue cpeicTs
fPUKNIAJIHOTO [POrPaMMHOIO
obecrieueHns Ansg 060CHOBaHUS
pPe3yIIbTATOR PELUCHHS 3a0a4U
NPpoPeccHoHaIbHON NeaTebHOCTH

3naer: OIIK-2.2. IpuHupIIB paboThl IPHKIAAHOTO IIPOrpaMMHOTO
obecneyenus 11 pa3paGoOTKU W OPOPMIIEHHS HAyYHO-TEXHUYECKOH
JOKYMEHTalWH

Ymeer: OIIK-2.2. Co3naears HHPOPMALIIOHHYIO MOZEND,
COBOKYMHOCTb MPEJCTaBIECHHBIX B 3€KTPOHHOM BHE JOKYMEHTOB,
rpauyeckux ¥ TEKCTOBBIX JAHHBIX M0 00BEKTAM

Hwmeet nasbiku: OITK-2.2. C ucnons3oBaHuem aBTOMAaTU3UPOBAHHBIX
CHCTEM pelIaTh CIOXKHBIE 33124k MPO(YECCHOHATBHOM NeATENFHOCTH, a
TaKOKe HACTPaMBaTh TAKHE CHCTEMbI LIS ONTHMHU3ALMH CBOEH paboThI

OINK-2.3. McnonszoBanue
MHOOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHONOrMH 1S 0(OpMIIEHHS
NOKYMEHTAUMU U NPeACTaBICHUS
uHGOpMalUn

3uaer: OIIK-2.3. MeToauky co3nanus HHbOPMALHOHHON MOAENH
00bekTa B cpesie MH(pOPMALMOHHOIO MOJETMPOBAHHS

Ywmeer: OIIK-2.3. [TpuMeHsTs HHPOPMALMOHHO-KOMMYHHKALMOHHBIE
TEXHOJIOTHM 1151 ODOPMIIEHHUS JOKYMEHTALIMH

Hwmeer napbiku: OITK-2.3. Cosnanus uepresxeii, KOHCTPYKTOPCKOM

/WM TEXHONOTMYECKOM NOKyMeHTaumu w/unu 3D moneneii




[TK-2.1. [nanuposanue
HHKEHEPHO-TEXHUUYECKOro
POSKTHPOBAHUS IS
rpaa0CTPOMTENBHON NeSITENIbHOCTH

3naer: [1K-2.1. Cpencrea HH)OPMAUHMOHHO-KOMMYHHKALHOHHBIX
TEXHOJIOTHH, B TOM YHCJIE€ CPEICTBA aBTOMATH3ALUHU JeATeNbHOCTH,
BKJII04asi ABTOMAaTH3MPOBAHHbIE HH(POPMALIMOHHBIE CUCTEMBI

Ymeer: IIK-2.1. PazpabarbiBarh J0KyMEHTALHIO B COOTBETCTBHH C
YTBEPKICHHBIMU HOPMaMH M NpaBUIaMH B chepe
MHKEHEPHO-TEXHUYECKOrO MPOEKTUPOBAHHUS ISl IPaI0CTPOUTENBHOM
JEATEILHOCTH

Mmeet nasbixu: [TK-2.1. [TocTaHOBKM 3324 HCMIOMHUTEIAM pabot no
HH)KEHEPHO-TEXHHYECKOMY MPOSKTUPOBAHHIO 0OBEKTOR
rpafioCTPOUTENBHOMN AEATENbHOCTH

lIK-2.2. Opranusauus pabot B cdepe
HHIKEHEPHO-TEXHUYECKOTO
NPOSKTUPOBAHMS IS
rpanoCTPOMTENBHOM AEATENBHOCTH

3uaer: I1IK-2.2. HopmaTuBHble npasoBble akThl Poccuiickoii
Dezepaunn, HOPMaTHBHBIE TEXHHYECKHUE U PYKOBOSAIIHE JOKYMEHTHI,
OTHOCSIIMECS K Chepe rpaioCTPOUTENBHOM AeATETbHOCTH

Ymeer: [1K-2.2. Haxomuts, aHanM3upoBaTh M HCCE10BATh
MH(DOPMALHIO, HEOOXOAUMYIO NS TEXHUYECKOTO U
OpraHU3alMOHHO-METOAUYECKOrO PYKOBOACTBA AEATENbHOCTBIO 10
TIPOEKTUPOBAHMIO OOBEKTOB IPafOCTPOUTENBHON NEATETbHOCTH,
BKJIIOYAs MOHUTOPHHT Ka4ueCTBa TAKOH OLIEHKU

Wmeet Hasbixu: ITK-2.2. KoopauHaluuu nesTesHOCTH HCOMHUTEeH
PaboT N0 HHKEHEPHO-TEXHUYECKOMY MPOEKTHPOBAHUIO OOBEKTOB
IPaJOCTPOUTENBHON NeATENBHOCTH

I1K-2.3. PazpaGorka, akTyanusauus
NPOCKTCB NPaBOBBIX, HOPMATHBHBIX,
TCNHHYECKKX, OPraHU3aMOHHBIX H
METOMUYECKUX JOKYMEHTOB,
perynupytromux chepy
MHIKEHEPHO-TEXHHYECKOTrO
IIPOSKTHPOBAHUS AJIst
IPaA0CTPOUTENLHOM NS TeNbHOCTH

3uaer: I1K-2.3. dakTopbl, BIMAIOIME HA NOBBILICHHE
TPOU3BOJUTENBLHOCTH U 3Q(DEKTUBHOCTH TPy a

Ymeer: [1K-2.3. Bectn pa3paboTKy MpoekTOB MpaBoBbIX, HOpPMAaTHBHBIX,
TEXHUYECKUX, OPraHM3allMOHHBIX H METOAUYECKHUX JOKYMEHTOB,
PEryJIMpYIOLKX Chepy HHKEHEPHO-TEXHUIECKOTO NPOEKTHPOBAHHUS IS
IPafoCTPOUTENBHON NEATENLHOCTH

Umeet nHasbiku: I1K-2.3. [IpeacTaBneHus u cornacosanme pe3yIbTaToOB
HHXECHEPHO-TEXHUYECKOTO NPOEKTUPOBAHUA OOBEKTOR
rPafioCTPOUTENEHOM IEATENBHOCTH

[Ti-3.1. Opranusaums cpeasl o61MX
HaHHbIX NPOSKTa MHPOPMALMOHHOTO
mogemposanus OKC

3uaer: IIK-3.1. Metoap! opraHusauuu cpepl O6LIMX JaHHBIX HA
OCHOBE CHCTEM YNPAaBJICHHs HHXXEHEPHBIMU JaHHBIMH,
MH(QOPMALMOHHBIX MOPTaNoB, O0NAYHbIX pelleHuit, Gainosbx
CEpPBEPOB, MOOUITBHBIX YCTPONUCTB

Ymeer: [1IK-3.1. Mcnones30BaTh cHCTEMY HHXKEHEPHOTO
AOKYyMEHTOO00pOTA A1l JOCTYNA K JaHHBIM MH(DOPMALMOHHON MOEH
OKC

Hwmeer naepixu: IK-3.1. Bribopa MeTona, CTpYKTYpHI 1 CpencTs
XpaHeHus JaHHbIX HHPOpMauroHHOoM Moaenu OKC

HK-3.2. KoopauHauus paGoTsl Haz
MPOSKTOM MHQOPMAUMOHHOIO
Imonennporanus OKC

3uaer: I1IK-3.2. dyHKUMM NPOrpaMMHOro oGecreyeH s s
MHTErpalyy, BU3yalu3auMy U aHaIH3a JaHHBIX HHQOPMAlMOHHbIX
mopneneit OKC

Vmeer: I1K-3.2. Mcnonb3oBats cpefy oOLIKX AaHHBIX IS JocTyna K
uHpopMaLoHHoi Moaenu OKC

Hmeet Hasbixu: [TK-3.2. Mcrionb30BaHus CHCTEMBI MHTErPaLUK,
NIPOCMOTPa X KOHTPOJIS JaHHBIX MHOPMALMOHHBIX MOJENEH NpU
co31aHuu cBoAHBIX Mozeneit OKC

[1K-3.3. KoHTpons BbINonHenys niana
peaiM3aLMy IpoeKTa
“HPOPMALFIOHHOTO MOJETIMPOBAHHS
OKC

3naer: T1K-3.3. Hasnauenue u QyHKUMH CHCTEMBI YTpaBIIeHHs
WH)KEHEPHBIMHU TaHHBIMM

Ymeer: I1K-3.3. OuennBaTh HEOOXOAMMOCTb KOPPEKTHPOBKH ILIAHA
peanuzaLy npoekra uH(GopmaLuoHHoro moaenuposanus OKC, B Tom
YHCIIE CPOKOB M CTOUMOCTH

Hmeer Hasbixu: [TK-3.3. KoHTposs BBINONHEHHS PernamMeHToB paGoTsl
HaJl IPOeKTOM MH(OPMaLMOHHOro MoaenupoBanusi OKC u mpoTOKOIOB
MHPOPMaLIMOHHOrO 0OMeHa




Mrdopmauus o BbISIBICHUM PE3y/IbTATOB OCBOEHHS UCUMIUTMHBI NPEeACTaBeHa B DOHIE OLEHOYHbIX CPEICTB Mo

nucuuninge. Iacnopt ®OC npexcrasien B pasnene 4 PITJT.
lipumeuanue: ®OC pazpabarbiBaercs kak npunosxkenue k PITJ B cooteercTuu ¢ TToN0XKeHHEM O DOC,

YTBEPXKACHHDBIM JIOKaJIbHBIM HOPMATUBHBIM aKTOM.



3.1.

He

MpeyCMOTPEHO.

3. COAEPXAHHUE JUCIAITINHBI

Tembl yueOHoH FHCHAIIHHBI (TIEKIHOHHbIE 3AHSITH)

MP&MTH‘IQCKI/IC H CEMHHAPCKHE 3aHATHSA U UX COAEPKaAHHNE

Tabnuua 3.2 Tembl MPaKTUYECKUX 3aHATHM

KonunuectBo yacos no gpopmam

00yueHus
HaumenoBanue KoHr. pab Cam. pab
. pasnena Tema 1 conep>kaHue MPaKTHYECKOro = 5
Ne ni/n g s
JACUMITAHBI 3aHATHUS = =
(Mo-mys) g 3 g 8
5 i = = b =
Sl =z |z | & | = z
| & | 8|3 |3 8
i 2 3 4 5 6 7 8 9
Hepsas rpynna 3ao4Has ¢opma (1 cemecTp), ounas
nepuoexa dopma (2 cemectp)
arrecrapdy (3a4er)
| |Beenenue B cuctemsl |Beenenne. ANSYS Workbench. . 16 2 8 10
apromarusupobaHHo |HMcropus nakera ANSY'S. OcHoBHBIE
'O NIPOEKTUPOBAHUS |KOMIIOHEHTHI NTAKETa W THUIIbl AHANIM34.
Pa6ota B 06onouke ANSYS Workbench.
2 Beenenue B cuctems! [Moxyns DesignModeler. Pa6ota B 16 2 10 10
aBTOMaTU3MpoBaHHO |Momyne DesignModeler. Coznanue u
ro MpoeKTHpoBanHus |npeobpasoBanue 3D moxeneii.
3|Beenenne B cuctembl [Momyms ANSYS Meshing. immopr u 16 2 10 10
ABTOMATU3WPOBAHHO |HAINpaBIeHUEe FEOMETPUM U3 BHEINHUX
ro npoektuposanus |CAD cuctem. ITocTpoenue ceTku B
monyne ANSYS Meshing (rno6ansHeie
METO/bI).
4 {Pewenue 3anav ¢ Pemenue 3amau Mmexanuku 16 2 10 10
KCTIOJIb30BaHUEM Jedopmupyemoro Tepaoro tena B ITK
[pOrpaMMHOTO ANSYS. Pewienue 3a1a4 MEXaHUKH
xommnexca ANSYS  |nedopmupyemoro teepaoro tena s ITK
ANSYS.
UTOro 64 8 38 40
Hleppas rpynna
nepuona
arrecTamam (3a4er)
Bropas rpymna 3a04nasi popma (2 cemectp), oOuHas
nepHoLa dopma (3 cemecTp)
arrecTamuy (3a4er)
1 {Peltenre 3anay Pemenne 3anay Mexanuku 8 2 10 12
MEXaHUKH AeOopMHPYEMOro TBEpAOTro TeNa B
JehopMupyemMoro ANSYS Structural. Pemrenue 3agau
TBEPAOro Tena MEXaHUKHU 1ehOpMHPYEMOro Tena B
ANSYS Structural. OcHoBHBIE
NOJIOYKEHHS METOAA KOHEYHBIX DJIEMEHTOB.
2 {Peuienue 3amau Pewenvie 3anay B mogyne ANSYS 8 2 10 12
MEXaHUKU Mechanical. Tunsl ananusos (Mozaeneit) u
JehopMUpyeMoro pewareneil B ANSYS Mechanical.
TBEPAOrO TeNna Hurepdeiic 1 ocHOBHBIE TPUEMBI PabOTHI
B ANSYS Mechanical.




3 |Pewienue 3agau Pewmenue 3anau B mogyne ANSYS 8 8 10
MEXaHUKM Mechanical. Bunet narpysok u
AehOPMHUPYEMOr0  [3aKpenieHuid.
TBEPAOro Tena
4 |Peurenue 3anau Pewenue 3amau B mogysne ANSYS 8 2 10 12
| MexaHuKy Mechanical. YueGHbie mpumeps!
nehopmupyemoro CTaTu4YeCKuX pacyeToB B ANSYS
TBEPAOrO TeNa Mechanical. Yue6Hsie npumepsl
MUHaMHYeCKUX pacyeToB B ANSYS
Mechanical.
HTOI'O 32 6 38 46
Bropas rpynna
HepuoNKa
ATTecTANRH (324€T)
Tperbst rpynna 3a04Has ¢popma (3 cemectp)
epuoka
ATTECTANMH (324eT)
1 {Petienue 3anau Peluenue 3aau MexaHuKHU XUIAKOCTEH U 2 24
MEeXaHUKH razoB B ANSYS CFD. Marematuueckue
MMEKOCTEH M ra3oB  |Moaeny ans pewenus 3agay CED.
2 {Pewenue 3anay Pemenue 3anau Mexanukm xXugkocTeil u 2 24
MEXaHHKH razoB B ANSY'S Fluent. OcHoBHbIE
JKUJIIKOCTeH M ra3oB  |npuemsl pabotel B ANSYS Fluent.
IIpumep peieHus sanaun B ANSYS
Fluent.
3 |Pewenue 3anau Peluenue 3anay MexaHukM XKuaKocTei u 2 14
MEXaHHUKW razos B ANSYS Fluent. I[Toctnpoueccunr
JKMIKOCTEN M ra3oB  |pe3ynbTaTos.
HTOI'O 6 62
Tperbst rpynna
neproja
aTTeCTANNA (3a4eT)
Uroro 96 20 | 76 148
3.3. JiabopaTopHblii IPAKTHKYM H €ro coJep:kaHue
He npepycmorpeno.
3.4. Kypcosoi#i npoexr (pa6ora) u ero XapaKTepPHCTHKA
He npenycmorpero.
3.5. UupuBHAYyaabHOE 32JaHHE U €ro XapaKTepHCTHKA
Tabnnua 3.5 Tembl UHAMBUAYATBHBIX 3a0aHMH
Konuyectso wacos no popmam
00yYeHus
KoHur. pa6 Cawm. pab
Mo n/nn Tema nunaMBUIYaNnbHOrO 3anaHus § g
Sz | 3| g | =z z
2| 3| 8|8 |¢& 8
1 2 3 4 5 5 6 7
Ilepsan rpynna nepuoaa arrecrannm (3auer) - 3a09Has
‘dopma (1 cemectp), ounas dgopma (2 ceMecTp)
1 [Pewenne 3a1a4 MeXaHHKH 16()OPMUPYEMOTO TBEPIOrO TeNa B 38 40
[IK ANSYS. Peienne 3anayu MexaHuku aehopMupyemMoro
teephoro tena B [TIK ANSYS.




HUTOrO
[Tepsas rpynna nepuoxa arrecrauuu (3a4eT)

38

40

Firoro

38

40




4. BBSIBJIEHUE PE3YJIBTATOB OCBOEHMS TUCIUAILIMHBI

4.1. Tiacmopr donna onenounnix cpeacrs (POC) mo gucHuIIAHE
Tabnuua 4.1 - [acnopt goxna oueHounbix cpeacts (OGOC) Mo AMCUMIIHHE
No HaumenoBanue . Kol
e Texnonorus Bupn arrecrauun Bunel 3anatuii | hopmupyempix
[i/ft | OUEHOYHOTO CpeacTBa .
KOMITETeH L
1 2 3 4 5 6
1 |KontponsHas pabora |TpaguuuoHHas Texymmii konTpons  |KonrtponbHas OINIK-2.3.,
obpazoBaTenbHas IK-2.3., TIK-3.3.
TEXHOJIOTUS
2 PasnoyposHeHBbIE Tpaguuuonnas Texywmii kourpons  |[Ipakruueckue  [OITK-2.1.,
33444 U 3a4aHus obpazoBarenbHas IIK-2.2., TIK-3.3.,
TEXHOJIOTHSA OIIK-2.2., '
[IK-2.3., TIK-3.1.,
OIIK-2.3.,
MK-2.1., IIK-3.2.
3 (Tecr UndopmauunonHo-ko |Tekywwmii kontpons  [CPC OIIK-2.1.,
MMYHHKaLHOHHAs OIIK-2.2.,
obpazoBatenbHas OIlK-2.3.,
TEXHOJIOTUS IK-2.1., [IK-2.2.,
IK-2.3., [IK-3.1.,
IK-3.2., TIK-3.3.
4 |Tecr Hudopmauronno-ko |[Ipomesxytounas 3auer OIIK-2.3.,
MMYHHUKAUOHHAs arrecTalms IK-2.3., TIK-3.3.,
obpasoBarensHas OIIK-2.1.,
TEXHOJIOTHA IIK-2.2.,
OIIK-2.2.,
MK-3.1., [IK-2.1.,
[K-3.2.

4.2 Bonpocsl K 3x3aMeny (3auery)

lfepsas rpynna nepHoaa aTrecTannn (3a4eT) - 3209HAs dopma (1 cemectp), ounas popma (2 cemectp)

1. YucneHHble METO/BI PEIIeHHs HeTIMHEHHBIX anrebpauyeckux ypaBHeHui. [IocTaHoBKa 3a1auu.
['eomerpuueckas nHTEpHpeTANUS.

2. HueneHtas annpoxcuManus ¢ hepeHIHaTb-HOro YpaBHEH S TeNIONPOBOAHOCTH U IPaHUYHBIX YCIIOBHIA.

2

ripon3BoaHbIX. O630p. [IpoeKLHOHHbIE ¥ BApMALIMOHHBIE METOIBI.

4. Cocras niporpammuoro xommiekca ANSYS. I'paduyeckue 060m04ky U pewarenu. Ipunoxxenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. HpocTpaHCcTBeHHOE M TPEXMEPHOE MOJETUPOBaHKE KOHCTPYKLIMH Ha DBM. CospemenHoe cocrosHue MKD u
NepcrneKTyBel passuTHs. Ilporpammuelii komrieke ANSYS.

6. Coznanue npoekra B o6onouke ANSYS Workbench.
7. Peiuenue vmxeHepHsiX 3a1a4 B ANSYS.
8. Pabora B moxgyne DesienModeler.

ay g

e e D

£ W N - D

~J &\ Lh

. MinietpymenTsl inist cosnanms sckuza B DesignModeler.
. Coznanue u npeobpasosanue 3D moneneii.
. VimriopT v Hanpaenenue reometpuy u3 BHewrHux CAD cucrem.

. Cozpanue KOHHOPMHBIX U HEKOM(DOPMHBIX CETOK.

- Hocrpoenne cetku B Monyne ANSYS Meshing (r1o6abHeie MeTopr).
. Hlocrpoerie NOBEPXHOCTHBIX M OGBEMHBIX CETOK, FTHOPUIAHBIX CETOK.

. BoinesieHne obnacreli TeYeHHs U3 TBEPIOTENBHON FeOMETPHH.

3. HucnenHble METOABI PEIEHHs HAYaIbHO-KPAEeBbIX 3a1ay J1s AuddepeHIHaTbHBIX YPaBHEHHI B YaCTHBIX

- tloctpoenue ceTok B 06MACTAX TeYSHHIi M TBEPABIX TeNaX ANIA 3324 CONMPSHKEHHOrO TeMI006MeHa.
. Pewenne nuddepeHunansHbx ypaBHeHHI.
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18. Peluenne HennHENHBIX 3a0a4.

Bropas rpynna nepuoxa arrecranuu (3ager) - 3a0unas gopma (2 cemecTp), ouHas ¢opma (3 cemectp)
1. Pacuer 060pyi0BaHMA MPUTOYHBIX YCTAHOBOK 1Sl YBIAXKHEHUS H OCYLIEHHUS BO3/yXa, BIarocoaep:KaHus
BO34YXa.

2. Minrepdetic npunosxenus ANSY'S Mechanical APDL.

3. 'panuvunbie ycnoBuUs 15 Teruorol 3anaun B ANSYS Mechanical.

4. Mozenupoeanue JTy4ucTOro TeruoooMeHa ¢ noMopio npuioskenus ANSYS Workbench Mechanical.

5. Onucars momynun ANSYS, KOTOpbIe HCINOMB3YIOTCS [IS CTATUYECKUX / THHAMUYECKHIX pacueTos.

6. Peiienne 3a1aum ¢ nomowwpo npunoxenus ANSYS Mechanical APDL.

7. Onpepenenue napaMeTpoB Hapy)KHOrO (BHYTPEHHETO) BO3LYXa B XOJIOJHBIH, NEPEXONHBIH, TEMUIbINA NEPHOBI.
. Pacyer ynenpHOM TEMIOBON XapaKTePUCTHKHU 31aHHUS HA OTOIUICHME, BEHTHIALMIO U rops4ee BOAOCHAOKEHHE.

8
9. Pacuer perynupoBaHus TEIVIOOTAAYH U CXeM MPUCOSAUHEHUS OTOMHUTETBHBIX npHOOpOB.
10. Pacuer cxeM NpuCOeMHERHs BO3AyXOHArpeBaTee (BO3MyXooXIaauTereii) no BO3/yXY U TEMJIOHOCHUTEIIIO.

11. O6opyoBatye MPUTOUHBIX U BHITAKHBIX CHCTEM, pasMeleHHe 060py10BaHHus, HOPMBI BO3yX000MeHa
TIPOSKTHPOBAHUS.

12. PeuieHue HeNMHENHBIX 3a/1ay.

Tperss rpynna nepuoaa arrecranuy (3a4er) - 3ao49nas dopma (3 cemecTp)

I. Pacuer komneHcalyy TeMIOBEIX YAIHHEHUI CTOSKOB CHCTEMbI OTOIIIEHHS B MATOSTAKHBIX 31AHHIX (2-3
ITaXKa).

2. Pacyer koo duuMenTa u3ydeHuUs OTONUTENbHBIX IPUGOPOB.

3. Pacyer TennoycToHYMBOCTH TOMELICHHUH.

4. Pacyer UMpPKYIALMOHHBIX HACOCOB MPH HE3ABUCHUMOM CHCTEME TETTOCHAKEHHS.

5. Pacder JaBNieHus rasa Wi 1apa B pe3ysibTaTe JPOCCETMPOBAHHUS.

6. Mogenu Tennoobmena, 3anoxennsie B ANSY'S Fluent.

7. OcuoBhble Tans! peruends 3agadu B ANSYS Fluent.

8. WncrpymenTsl noctobpabotku pesynsratoB ANSYS Fluent.

9. TlocTpoenmne cetok ¢ nomowpro ANSYS Fluent Workflow.

10. BriaxxHocTh Napa Ha BBIXOJE MOJIE/HU TIPH 3aJaHHbIX napameTpax Ha BXogne.

11, MopenuposaHue 5po3uu.

4.3 Texuonorus BHIfABJICHAS YPOBHS OCBOCHHS JHCUMIUIHHLI

Texuonorus BbIABNEHHS YPOBHS OCBOCHHS JUCLUILTHHBI IPHBOJUTCS B donne oueHouHsix cpencts (GOC).
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5. YYEBHO-METOAUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE OCBOEHMSI
JAUCHUILIAHBI (MOAYJISA)

$.1. Ocuosuas u JONOJHHTEILHASA JIATEPATYPA
Ocuosnan JuTepatypa

1. benapes, U. A. (mou. ; HTACY (Cubcrpun), kad. [Tpuknansas maTemaruka). Kowmneroreproe
MOAENVMPOBAHHE B 3a1a4aX CTPOUTENBCTBA | yueh. nocobue / U. A. Benapes, H. H. ®enoposa, U. A. ®enopuenko
; Hosocub. roc. apxurextyp.-ctpout. yu-T (Cuberpun). - Hosocubupek : HTACY (Cuberpun), 2012.- 153 ¢. :
wit. - bubawmorp.: ¢. 151. - ISBN 978-5-7795-0595-6 : 264.00.

2. Gepoposa, H. H.  Monenuposanue rugporazoarsamMmudeckux npoueccos B [IK ANSYS 17.0 [OnexTpoHHsIit
pecype] : yuebHoe nocobue / H. H. ®enoposa, C. A. Banbrep, IO. B. 3axapopa. - HoBocubupck :
Hosocubupckuil rocynapcTBeHHbIN ApXUTEKTYPHO-CTPOUTEIBHBII yuusepeuteT(Cuberpun), 95C ACB, 2016. -
3SnexTpoH. TekcT. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793 . html)

JononuuTeNbHAS IATEPATYpa

I. ®esoposa, H. H. (1-p dus.-mar. ayk, npod. ; HTACY (Cubetpun), kad. IOHECKO). Mopnenuposanue
ruaporasofanHamudeckux npoueccos B IIK ANSYS 17.0 [OnektponHsiit pecypc] : yue6Hoe nocobue / H. H.
®eroposa, C. A. Banerep, 0. B. 3axaposa ; M-Bo o6pazosanus u Hayku P®, Hosocus. roc. apPXHMTEKTYP.-CTPOMT.
yr-t (Crberpun). - Hopocubupek : HPACY (Cuberpun), 2016. - DnekTpoH. Tekcr. - ISBN 978-5-7795-0798-1 -
6.u.

2. Bacoe, K.A.  'padmueckuit narepdeiic kommnekca ANSYS [DnexTpoHHSIi pecype] : camoyuutens / K. A.
bacoe. - Caparos : ITpodobpasosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
{hitp://www.iprbookshop.ru/63587.html)

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

Meropngeckue yrazanus

1. Iamannn, AJO.  PacyeTsl KOHCTPYKUMIA METOIOM KOHEUHBIX deMeHToB B ANSY'S [OnexrpoHHsiii pecype] :
yueGro-meronuueckoe nocobue / A. 1O. Illamanun. - PacueTs KOHCTPYKLMHA METOOM KOHEUHBIX 3/IEMEHTOB B
ANSYS ; 2017-06-20. - Mockea : MOCKOBCKas roCyAapcTBeHHas aKafeMus BOIHOTO TpaHcnopra, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

3.2. Hcnonwsyemble 6a3b1 JaHHBIX B HHGOPMANHOHHLIE CNIPABOYHBIE CHCTEMBI

Tabnuua 5.1 Mcnonesyemoe nporpaMmHoe obecrnedeHune

Ne Hanmenosanwe [Nonreepxnenue .
Konuuectso nuuensuii
n/n MH(QOPMALMOHHBIX PECYPCOB JIULICH3UH
1 2 3 4
I |ANSYS Academic Teaching advanced |Kontpakr 6-21-4 ot 22.04.2021 50
2 [Mathcad 14.0 JInuensus Ne57144586, Akt 45

BBINIOJTHEHHBIX paboT oT
15.08.2020r NeA7

3 |Office 2007 Professional Plus Ceptudukar ot 20.08.2007 253
Ned2605370, Ceprudukar or
17.07.2008 Ne44290964,
Cepruduxar ot 26.09.2008
Ne44607324, AKT BBIMTOJIHEHHBIX
pabor ot 15.08.2020r NeA7
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4 |Windows 7 Enterprise AKT BBINIOJIHEHHBIX paboT OT 500
15.08.2014r NeA1 , Akt
BBIMIOJTHEHHBIX paboT OT
15.08.2020r NeA7
5 IANSYS Academic Teaching advanced |Kontpakr 6-21-4 ot 22.04.2021 50
Tabnuua 5.2 Mcnoneayemele 6a3pl JaHHBIX U HHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI
Ne Haumenopanue IlonTeepxnenue .
KonunuecTro nuueHsuit
n/n UHGOPMALIMOHHBIX PECYPCOB JTUUEH3UH
1 2 3 4
| |SneKTpoHHBIH KaTajnor OMOIHOTeKH Horosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubcrpun) AKT BBIIIOJIHEHHBIX paboT OT
15.08.2020r NeA7
2 |Oduumansusii caiir TTIHTH CeobonHo pacnipoctpaHsemas bJI, 1 000
‘ AKT BBINOJNHEHHBIX paboT OT
4. 15.08.2020r NeA7
3 |DnekTpoHHO-OMONMOTEeYHAas cHCTeEMa JoroBop Ha npegocTapieHue 1000
IPRbooks JOCTyMa K
3NEKTPOHHO-OMOIHOTEUHOM
cucteme IPRBOOKS ot
25.09.2020 Ne 5293/19
Tabnuua 5.3 Mcnonb3yembie HHTEPHET-PECYPCBI
Ne HaumeHoBaHue _
, Ccblnka
n/1t MH()OPMALIMOHHBIX PECYPCOB
1 2 3
I IMOODLE - ITopran auctanuuonsoro  [http://do.sibstrin.ru/login/ index.php
obyuenvs HIACY (Cuberpun)
2 | YuebHbie mocobus kadempsl http://www.sibstrin.ru
npuknaaHoi maremarukd HICACY
{Cuberpun)
3 {Caiit xomnanun ANSYS ansys.com/
4 |Catit xomnanuu CADFEM-CIS http://www.cadfem-cis.ru/
5.3. MeroguyecKkue peKOMEHANNH N0 OPraHU3ANMYA H3YYeHHUs JUCHHILIHHI

Tabnuua 5.4 McnonsdyeMsle 00pa3oBaTeNbHbIe TEXHOIOTHH

Ne Haumenosauue .
Bun zausaruii Kparkas xapakrepucruka
n/n TexHonoruu
2 3 4

i

Ayﬂ;l/lTOPHHe [NOTOYHbIC U
I'pynnoBbiC 3aHATHA B
CrieUaIu3upoOBaHHbIX
{Knaccax

NHbopMaLHOHHBIE IEKIHH,
NPaKTUYECKHE 3aHATHS

Ha nexuusx: ucnons3oBanue
MyJbTUMEAUHHOrO NPe3eHTAlUOHHOTO
o6opynoBaHus C AEMOHCTpaLuUei
BHIEOPUIBMOB, hoTorpaduii, KOMIBIOTEPHBIX
npeseHTaluii, Ha npakruueckux 3aHATHAX:
OCBOEHUE KOHKPETHBIX YMEHHI U HABBLIKOB I10
NpesIoKEHHOMY TNPenoaaBaTeieM alropuTMy.

[\

Metopn npobnemMHoro IIpoGneMHbie
|M3NIOKEHUS MaTepuana

3aHATUS

!

JIEKLIUY, NPAKTHYCCKHUE

CamocTosTenbHOe U3yUYeHHEe CTyAEHTaMH
MaTepuala JIEKLMH ¢ nocieayroei
JUCKyccHel B ayauTopuu. OpraHuszamus
yue6HOIi paboTBI, HalpaBIeHHAs HA PElICHUE
KOMILIEKCHON Y4eOHO-03HaBaTeIbHOM 3a0auH
Ha NPaKTUYECKUX 3aHATUSIX.
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Lo

VinrepakruBnas gopma
NIPOBEAEHUS 3aHATHI

Jlexuus-muckyceus,
Jlekusa-6ecena

Jlexuus «obOpaTHO# CB3MY, Mpeanonararomas
00Cy>KIEHHE CIIOPHBIX BOMPOCOB,
BO3HUKAIOLIMX NPH U3JIOKEHHH MaTepyana B
ayJAUTOPUH.

Berpeun ¢ npeacrasutensmu npoduabHeIX
KOMMaHHH, MOCELIeHHe CIeLUATH3UPOBAHHBIX
BBICTABOK.

4,

JlucranumoHHoe 00yueHue

CamocrosTenbHas pabora
KypcoBas paborta

>

CamocTosTenbHO H3yueHHe 06yUarOIUMUCS
y4eOHOro MaTepuana B AMCTAHLHOHHOM
pexxume Ha noptane http://do.sibstrin.ru/,
CaMOKOHTPO/Ib OCBOCHHSI MaTepHasia ¢
HCIIOJIb30BAHMEM TECTOBOM Oa3bl noprana
AUCTAHUMOHHOTO 00YUeHHs, KOHCYJIbTALMH TIO
BBINIOJIHEHUIO NPAKTHYECKHX 3aJaHUMN U
KypCOBOMY MPOEKTHPOBAHUIO B on-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabawnua 6.1 — MarepransHo-TexHYeCKOe 06eceYeHHe MUCUUTUTHHBI

HaumenoBanue crneyuanbHpIx*
NOMELIEHUI U OMEINEHUH 11
CaMOCTOATENBEHON paboThl

OcHalieHue cneuuanbHbIX TOMELIEHHH U MOMELLEHUM I CAMOCTOATENbHOM
paboThbI

1

2

Snanue yyeGHOro Kopmyca no
yi.Jlennnrpanckas, 113, 243 ayn.
(CPC)

YuebHas ayAMTOpHS 71l IPOBECHHS 3aHATHH JIEKLHOHHOrO THIIA, 3aHATHH
CEMHHApPCKOro TUMa, KypCOBOrO NPOEKTUPOBAHHS (BBIMOJHEHHS KyPCOBBIX
pabor), rpyNMOBkIX K MHAUBUIYATbHBIX KOHCYJIBTALIMN, TEKYILETrO0 KOHTPOJIS
U MPOMEKYTOUHOM aTTECTALUH.

Komnbrotepnoe o6opynosanue: komnsrotep 17 wr., npoekTop 1 wr., s3kpan 1
WT.;AKyCTUKA (TPHOOPEI): aKYCTHYECKHME CUCTEMBI 1 MK |
wr.;O60pynoBanHKe 11 y4eGHOro Mpolecca; 10cka ayauropHas 1
wr.;Mebens: crons 17 wr., cTynaps 27 wr.

Ob1ee konuuecTso Mect: 17

3nauue yueGHOro Kopiyca no
vaJlenwnrpanckas, 113, 438 ays.
(Kownrponbhas, 3auer,
Hpaxruyeckue)

VuebHas ayJUTOpHs 1Sl IPOBEACHHUS 3aHATHI JIEKLHOHHOIO TUIIA, 3aHATHIA
CEMHMHApCKOr0 TUIMA, KyPCOBOI0 MPOSKTUPOBAHMS (BBINOIHEHHS KyPCOBBIX
paboT), rPYNIMOBBIX ¥ HHAWBUIYATbHBIX KOHCYIIBTALHIA, TEKYUIEr0 KOHTPOJIS
U MPOMEKYTOUHOH aTTeCTallUH.

Komnstoteproe o6opynosanue: komnsiorep 15 wr., npoekrop 1 wr., cepeep
2 1UT., MOHHMTOP 3 IIT., OrPTEXHUKA 2 IWT., MnaHuer 1 wr.;PasHoe:
KOHaMUMoHep 1 wr.

Ob1ee konuuecTso mMecT: 21

ES

CHSLZHEUI bHbIC NMOMEIWIEHHUS — y'{e6HI>le AyJATOPUM OJ1 NPOBENECHUSA 3aHATHI JICKUMOHHOI'O TUIIA, 3aHATHH

CEMUHAPCKOrO THNA, KYPCOBOrO MPOSKTHPOBAHMS (BBITNONHEHHE KyPCOBBIX paboT), FPYINOBbIX U
HHAUBUNYATIPHBIX KOHCYNBTALUH, TEKYILEro KOHTPOJIS M POMEXKYTOYHOM aTTECTAllMH, 4 TAK XKe NOMELIEH s [1s

CamMOoCTOATENbHON paboThI

Asrop-paspaboTurk (BedyLwuii iekTop) W M.H.Janunos

/

(moanuce) DUO
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