MuHHKCTEPCTBO HAayKH M BbIcIIero odpasosanus Poccuiickoi ®enepauuu
(besepabHOE FOCYIAPCTBEHHOE OIOKETHOE 00Pa30BATENbHOE YUPEkKAEHHUE BLICIIEr0 06pPa30BaHHs

«HOBOCHBHPCKHNI TOCYJAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEJIHHBII

AOKYMEHT NOAMNMCAH
QNEKTPOHHOWM NOAMUCHLIO

CMBCTPHY

CepTtudukat: 026869A00096AD6EBA45DDFC9705B7C191
Bnagenew: ®re0y BO "HIFACY (CUBCTPUH)"
Pektop Ckony6osuy FOpwuii Jleonngosuy

OencteuteneH: ¢ 01.09.2021 oo 01.12.2022

J

YHUBEPCHUTET (Cubctpun)»

~\

YTBEPXJIAIO
dhakynsréra UDD

PABOYAS ITPOT'PAMMA TUCHUIIIMHBI

COBpeMeHHbIe NpOorpaMMHBIEC H TEXHOJIOTHYECKHE KOMILIEKCHI

(MoJIHOE HAMMEHOBAHHE AMCLMTIMHDI)

08.04.01 CrpourenbctBo / BonocHabxeHue 1 BOLOOTBEAEHHE

(naumenoBanue (1) OOIT (HanpaBneHHOCTH/MPOQHIIL))

Tox mauana peanusanun OOII

2021
ropma ofyuenns OuHas1, 3a04Hasl
Y poresnb o0pasoBaHus MarucTparypa Craryc aucnunanHb
Kadhenpa BB, IIM DakyabTer HNo®, DUUT Kypc 1,2
Paspaborunxy:
HomkHocTh VYueHas cTerneHb, yueHOe 3BaHHE 015(8)
JOUEHT KaHI. Qu3.-MaT. HayK benapes M.A.
{ ACCHCTEHT Huxonaes A.B.

Pabouas nporpamma obcyxneHa u onoG;peHa Ha 3aceganuu kadenpsl [IM

«04» mrons 2021 r. Tlpotoxon Ne 9 o

104.06.2021
/M

/

{
[ - ~ 4 § il }ﬂ ~
Saseayomuil kadenpoi ITM, /1N |/ | Bockoboiinukos O.E. /
vV /|
/Y] ]
4/ | /
kY /

;{‘ g //‘
iz

Mot

Y
n, 12 NS SOk
v

A/

/
/ R/
/
/
l

Aimupein % «,[/ 4



1. TACIIOPT PABOYEM ITPOI'PAMMBI JUCIHUIIINHEI

Tabnuua 1.1 OcHOBaHMe Mis peau3auyy JUCLUILTHHEI

Kop nanpapieHus NoAroToBKH/ CHEUHaIbHOCTH 08.04.01
-anpaeneHue noaroToBKy/ CrieHaIbHOCTh CrpoutenbcTBo
Y poBeHbs 00pa3oBaHus Marucrparypa
"on pa3paboTku/0OHOBNEHHUS 2021

Tabnuua 1.2 CTpyKTypa OUCLMILUIMHBI B COOTBETCTBHMH C y4eGHBIM IJIAHOM

! “
{Bujibi yueGHOM paboThI, BKIIOYAs CAMOCTOSTENBHYIO

i

®opma o0yueHus:

ipaboty oOyualomuXxcs ¥ TPYAOEMKOCTh JHUCLMILTUHEI OYyHas OYHO-3204Has 3a04yHas
rﬂ' DYJAOEMKOCTb JUCUMIUTHHBI 3a4YETHBIX EOUHHIL] 8 8
: aKaJIeMUYECKUX 288 288
| 4acoB
gi{o:-'xTamrHaﬂ paboTa, |AyauTopHas JIEKIMH
{nac MPaKTHYECKHE
5 3£H;rmﬂ o8 20
5 n1abopaTopHbIit
NPaKTHKYM
BueaynuropHas
(CamocTosTensHas pabota, yac 192 268
Tabnuua 1.3 @OpMbI KOHTPONS AUCLUTTMHBI
Cemectp ®opma 00yUeHus:
1 opMa KOHTPOJIA OuHas OYHO-3204Has 3a04Hasd

{repro/Ibl KOHTPONS 2,3 cem 1,2,3 cem
ﬁ:&cwwm-u (bt}

{2a4ET (bi) 2,3 cem 1,2,3 cem

Kypcoas paborta

KYDCOBOM DPOEKT

UHAWBHULYaJIBHOE 3aaHue (KOHTPOJIbHAs paboTa) 2 cem 1 cem

Tabnuua 1.4 Bumel caMocTosATENBHOM paboThI

. ®opma 00yueHus
Bun camocrosTensHON paboThl Bun 3ansTus Tun nepuona
OYHas OYHO-3204Has | 3a0YyHas
{lonroToBKa K NpaKTHYECKHM Teoperuueckoe
IIpakTrueckue

3AHATHAM o0yyeHue 76 148
BoirionHeHue KOHTPONBHOM Teopernueckoe

~ KonrponpHas
padoTh obyueHue 38 40
1 SANOTOBKA K 3a4e 3auer JENCHAIEORH
11101 C <
P Ty BI€ CECCUH 78 80
g Hroro 192 268




2. IIEJIb OCBOEHNMS T CITAITIJINHBI

2.1. Henb w 32029 0CBOCHHNS JHCIHIIAHBI

Ognajenue MaruCTpaHTaMU OCHOBHBIMU KOHLEMUMSIMH MaTEMaTHYECKOTO MOENMPOBAHHS C HCIIONb30BAHHEM
COBPEMEHHDBIX KOMIBIOTEPHBIX NPOrpaMM HHkKeHepHoro ananuza (CAE).

3aza4m OCBOEHUS JAHUCHHILTUHBI:

1. [lprobpeTeHue MarucTpaHTaMu yMEeHHii OCTAHOBKHM 33Ja4H, BHIGOpa METOAA PEIIEHHS, POBENECHHS PACUETOB

2

aHallnza M OUCHKH ai€KBAaTHOCTH pPE3yJIbTaTOB.

2. TosyHeHHe MarucTpaHTaMi OCHOBHBIX HABBIKOB PabOThI B COBPEMEHHOM KOMILIEKCE KOMMBIOTEPHBIX
nporpamm MHEXeHepHoro aHanuza ANSYS.

{lporpamMma cocTaBiieHa B COOTBETCTBUH C TpeboBaHUsAMU DeepabHOrO rocy1apcTBEHHOro 06Pa30BaTELHOIO
¢raHjapra BbicLiero o6pa3oBaHMs 10 HaNPaBJIEHHIO MOATOTOBKY / CEUMabHOCTH CTPOUTENLCTBO.

Iiporpamma cocraesiena ¢ y4éTom peKoMeHaluii PUMEPHO OCHOBHOM 06pa3oBaTebHOM MPOrpaMMB! BBICLIETO
o6pazoBaHus Mo HaNpPaBJIEHHUIO NTOATOTOBKH/ClieLuansHOCTH CTPOUTENBCTBO YTBEPXKASHHOH 16.06.2021.

2.2. Tlepevens NIaHHPYEMBIX Pe3yJbTATOR 00y4eHHs N0 AUCUMILUIARE (MOLY.II0), COOTHECEHHBIX €
HIZHHPYEMbIMHE Pe3yJIbTATAMEA 0CBOCHHS 00pa30BaTeILHOM POrpaMMBbl

Tabnuua 2.1 IepeueHs MIaHUPYEMBIX PE3YJILTATOB O6YYEHMs O AUCIIUILTMHE

Ko v HaMeHOBaHHE KOMNETEHLUUHA
(pe3ynpTaT OCBOESHHA)

Kon v HauMeHoBaHue HHAUKaTOpa OOCTHXKEHHS KOMIIETEHUHH

JOIK-2. CnocobeH ananM3MpoBaTh,
?rpwﬂ«mecm OCMBICJIMBATH U

| TPEICTaRAATL HHPOPMALHIO,
OCYUIECTBNATH TIOMCK
HayYHO-TEXHMYECKOH HHpOpMaLUH,
rproOpeTaTs HOBBLIC 3HAHUS, B TOM
4yICe C NOMOLIBIO HH()OPMALIMOHHBIX
ITEXHONOT M

!
1
i

OIlK-2.1. Cbop, cucTeMaTH3alus ¥ OLICHKA JOCTOBEPHOCTH
Hay4HO-TEXHHYECKOH HHPOPMALMU O pacCMaTPUBAEMOM OOBEKTE, B T.U.
C HCIIONIB30BaHHEM HHGOPMALIMOHHBIX TEXHOIOI UM

fOHK-Q. CnocobeH aHanu3upoBaTh,

| KpHTHYECKM OCMBICIIMBATE M
|peICTaBNSTD MHbOpMaLuIO,
OCYUISCTBISTh MOUCK
HayH4HO-TeXHHYECKOH MHDOPMALIUH,
fiprHoOpeTaTh HOBBIE 3HAHHKS, B TOM
YUCIE C MOMOLUBIO HHPOPMALMOHHBIX
TEXHONOIUH

OIlK-2.2. Mcnonb3oBaHue CpeaCTB NPUKIAAHOTO IPOrpaMMHOrO
obecneueHus Al 000CHOBaHHUS PE3YJILTATOB PELIEHUS 3a1auH
NpohECCUOHANBHOM IeATENBHOCTH

e

OlIK-2. CnocobeH aHanu3upoBaTh,

| KPUTHYECKH OCMBICIIMBATh U
pe/ICTaBIATh MH(pOpMaLuIOo,
OCYHICCTBSTH IOUCK
Hay4HO-TeXHHYEeCKOH HH(opmaLHy,
npuodpeTaTs HOBBIC 3HAHUS, B TOM
HUCHIE C TTOMOILBIO UHOPMALMOHHBIX
I TEXHONOTUH

OIIK-2.3. Mcnonb3oBaHue HHHOPMALMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTHH 11 0QOPMIIEHHUS JOKYMEHTALMH U NPEACTABIEHHUS
uHbOpMAaLK

Tabnuua 2.2 — [Inanupyemble pe3yibTaThl OCBOSHUS JUCLMILTHHBI 00pa30BaTesbHOM NPOrpaMMBbl

Koa 1 HauMeHOBaHUe WHAMKATOPA
JOCTHDKEHHSI KOMIIETEeHLHH

HanmeHoBaHue nokasartens oLieHUBaHus (pe3ysibTaTa 00y4eHus Mo
JUCLMIUINHE)

1

2

OI'MK-2.1. Cbop, cucremaTuzanms u
OI{eHK4 [IOCTOBEPHOCTH
gﬁélyL!HO-TeXHquCKOﬁ HH)OpMALHH O

3naet: OINK-2.1. TexHoMOrux HHOPMALIMOHHOTO MOJETUPOBAHUS,
COBPEMEHHBIE CUCTEMBI aBTOMATH3UPOBaHHOTO MPOEKTHPOBAHHKS,

CUCTEMbI aBTOMATH3allH HHXXEHEPHBIX paCcUE€TOB




paccmaTpHBaeMoM OOBEKTe, B T.4. C Vmeer: OIIK-2.1. Co3naBate HHGOPMALIMOHHEIE MOJEIU 0OBEKTA B
HCNONb30BaHNEM HHPOPMALUOHHBIX cpene MHPOPMaLIMOHHOIO MOZIENIMPOBAHHS, CO31aBaTh POEKTHYIO

| TeXHOJIOrH JokyMeHTauuio ¢ nomowusio CAD-cucteMm (cucrem
aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHHMS )

Hmeer naBeiku: OIIK-2.1. COopa, cucreMaTu3alyy ¥ OLIEHKH
JOCTOBEPHOCTH HAY4YHO-TEXHHUYECKOM HHPOpMaLMuU O
paccMaTpuBaeMOM OOBEKTE, B T.Y. C HCTIONB30BAHUEM
MHGOPMALIMOHHBIX TEXHOIOTHi

i
EOHK-Q.Z. Hcnons3oBanue cpencTs 3naet: OIIK-2.2. [IpuHLMIBI pabOTHI NPUKJIAAHOTO MPOrPAMMHOIO

|NprKA2JHOrO NPOrPaMMHOTO obecneyeHus s pa3paboTky 1 0DOPMIIEHHUS HAYYHO-TEXHUYECKOH
obecneyeHus ang 060CHOBaHUSA JOKyMEHTaLUH

PE3YNbTATOB PCILCHUS 3a1a9H Vmeer: OIIK-2.2. CoznaBath HHPOPMALHMOHHYIO MOJENb,
POHECCHOHATLHOMN AEATETBHOCTH COBOKYITHOCTb NPEJCTABJEHHBIX B JIEKTPOHHOM BHIE JOKYMEHTOR,

rpadHUecKHX U TEKCTOBBIX JaHHEIX 10 OOBEKTAM

Hmeer nappixu: OIIK-2.2. C ucnosb30BaHHeM aBTOMATU3MPOBAHHBIX
, CHCTEM peLlaTh CIIOXKHbIE 3a1a41 MPOPECCHOHATIBHOM AESATENLHOCTH, a
TAKOKEe HACTPaUBaTh TAKME CUCTEMBI JIs1 ONTUMH3ALMU CBOEH paboThl

OFTK-2.3. Mcnonbs3oBaHue 3naet: OINK-2.3. Metoauky co3naHust HHOPMALMOHHON MOJETH
%HGOPMAUKMOHHO-KOMMYHHKALIMOHHBIX |06BeKTa B cpene HHYOPMALMOHHOTO MOAETMPOBAHHUS

TEXHONOFMH 11t 0oOpMITeHHs Vmeer: OINK-2.3. ITpumeHsaTs HHGOPMALMOHHO-KOMMYHHKALIMOHHBIE
AOKYMEHTAalMK 1 NPEACTaBJICHHUA TEXHOJIOTHH 711 0OPMIIEHHS JOKYMEHTALUH

1 Hpopmanyu HWmeer HaBbiku: OITK-2.3. Co3nanus yeprexei, KOHCTPYKTOPCKO#

W/WITH TEXHONOIUYECKOM NoKyMeHTauuu W/unu 3D mMozeneit

Vindopmauus o BISBICHHM Pe3y/IbTaTOB OCBOSHHS JUCLMILIMHBI NpecTaBieHa B MOH/Ie OLEHOYHbIX CPEICTB MO
nucumnnuge. [Tacnopr ®OC npencrasneH B pasaene 4 PIT/I.

Hpumeuanue: @OC paspabarsiBaercs kak npunoxenue k PI1J] B coorBercTuu ¢ [Monoxenuem o ®OC,
YTBEPXK/ISHHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM.



3. COAEPKAHHUE JUCIMITJINHBI

3.1, Temsbl yueOHOH NHCHHIIHHBI (JEKIHOHHbIE 3AHATHS)

He nipeLycMoTpeHo.
3.2. TlpakTHYyecKHE H CEMHHAPCKHE 3aHATHS H HX COAEPKAHME
Tabunuua 3.2 TeMbl npakTHYECKUX 3aHATHIA

KonuvecTBo yacos mo dpopmam
o0y4yeHus
n Hanmvenosanue Kownrt. pab Cam. pab
No /i paszzena Tema u copeprkaHye MPakTHYECKOro § §
JAUCUMITAHBI 3aHATHUA = &
(mo-pysst) 3 s g 3
" T Z = < =
Sz |8 | & | =2]| 3
5|3 | 83|28 | 8
@ 2 3 4 5 6 7 8 9
f I[fepsas rpymma 3aounas ¢gopma (1 cemectp), ounas
1 nepHoxa dopma (2 cemecTp)
arrecTanmu (3a4er)
: ] iBeenenue B cuctemsl [Beenenue. ANSYS Workbench. . 16 2 8 10
i asTomarusupoBaHHo [Mcropus makera ANSYS. OcHoBHbIe
ro [IPOEKTUPOBAHUS |KOMIIOHEHTHI MTAKeTa U TUIbI aHATH3A.
Pa6ota B 06onouke ANSYS Workbench.
2 |Beenenne B cuctemsl |Monyne DesignModeler. Pa6ora B 16 2 10 10
. asToMaTmsupoBaHHo |mopyne DesignModeler. Co3nanue u
| ro NpOEKTUPOBaHUs |npeobpazoBanue 3D monenei.
3 {Beenenue B cucremsl |Moxyns ANSY'S Meshing. Ummopt u 16 2 10 10
| aBTOMAaTHU3MPOBAHHO |HAIpaBJIEHUE FEOMETPUH M3 BHELIHUX
‘ ro npoextupoBaHust |CAD cucrem. ITocTpoenue cetku B
monyne ANSYS Meshing (rmo6anbHsie
METOIBI).
41Pewienue 3apgay ¢ Pewienue 3anay Mexanuku 16 2 10 10
UCTIONb30BAHHEM aedopmupyemoro Teepaoro tena B [IK
[pOTrPaMMHOrO ANSYS. Peluenue 3amay MexaHUKu
xomnnexca ANSYS |nedopmupyemoro Teepaoro tena B [TK
ANSYS.
HUTOTO 64 8 38 40
[lepsasg rpynna
HepHoxa
arrecTanuu (3a4er)
é Bropas rpynna 3a049nasn ¢opma (2 cemecTp), ouHANA
neproxa tdopma (3 cemecTp)
arrecTamuy (3a4er)
1 |Peuenne 3anay Pewienue 3anay Mmexanuku 6 1 8 10
MEeXaHHUKH nedopmMupyeMoro TBEpAOro Tena B
nedhopmupyeMoro ANSYS Structural. Pemenve 3anay
TBEPAOro Temna MEXaHUKH 1eHOpMHpPYEMOro Tena B
ANSYS Structural. OcHoBHbIE
MOJIO’KEHHSI MeTO1a KOHEUHBIX 3JIEMEHTOB.
2 |Pewienue 3anau Pewenne 3anau B Mmooyne ANSYS 6 1 8 10
MEXaHUKU Mechanical. Tunsl aHanu30B (Moaeneit) u
nehopMUPYEMOro pewareneii B ANSYS Mechanical.
TBEPAOro Tena HHrepdeiic 1 ocCHOBHbIE PUEMBI PabOTHI
B ANSYS Mechanical.




3 |Pewenue 3amau Pemenne 3agau B Mmogyne ANSYS 6 8 10
MEXaHUKH Mechanical. Bunsl Harpy3ok u
nedhopMUpyeMoro 3aKperuIeHUH.
TBEPIOro Tena
4 |Peluenue 3agau Pemenue 3agau B Mmogyne ANSYS 6 8 10
MeXaHUKH Mechanical. Yuye6nble npumepsl
JehopMUpyeMOro craTu4eckux pacueToB B ANSYS
TBEpPAOro TeNa Mechanical. YueGHbie npumepsl
JuHaMH4yeckux pacyeToB B ANSYS
| Mechanical.
f 5 {Buzyanuzanus Pewmenue 3agay B nporpaMMHOM 6 4 4
npocrpaHcTBeHHbIX  |koMIuiekce ZuluGIS. Co3nanue kapT B
4 JAHHBIX B BEKTOPHOM [reorpaduueckux MpoeKMIX UiH
’ ¥ PaCTPOBOM BHJ€, |MJIaH-CXEMBI, BKIIIOYAsl KAPTHI M CXEMBI
aHaU3 UX WH)KEHEePHBIX ceTeil, paboTa ¢ 6oMbIIUM
‘ ITOXIONIOTHH U UX KOJIMYECTBOM PacTPOB, COBMECTHBIN
CBS3ZH C CEMaHTHYECKUH U NPOCTPaHCTBEHHBIMN
CeMAHTHUYECKUMHU aHaM3 rpaduyueckux U TabIUYHBIX
0a3aMu JaHHBIX. JAHHBIX, CO3/IaHHE Pa3THYHBIX
TEMaTUYECKUX KapT, SKCIOPT U UMIIOPT
JaHHBIX.
6 |Liudposuszauus IIporpamma nnaHupoBanus rpaduKoB 1 1 1
NPOLECCOB PEMOHTA  |IUIAHOBO-TIPEAYNPEAUTENEHOIO PEMOHTA
¥ TeXHUYECKOTO 000pyIOBaHHUs, MaTEPUATIOB [J1s
o0CTyKUBaHUA NPOU3BOACTBA PEMOHTOB U TEXHUYECKOrO
000pyJOBaHUSA U 00CITy>KHBaHUS, BEOSHMUS JIEKTPOHHBIX
Ipyrux JKypPHAJIOB PEMOHTOB U HapaOOTKH
MaTepHanbHbIX obopynosanus u 1.4.1C: TOUP
aKTHBOB.
7 {PelueHue s IIporpammMa njIaHUpOBaHUS U y4eTa 1 1 1
aBTOMAaTH3ALIUH BBIJA4U CIiel. OEXIbl, QUKCaLMU
34724 OXpaHbl TpyJa |JaHHBIX O IPOXOXKACHUH COTPYIHHUKAMHU
; Ha TPEIPUATHIX HUHCTPYKTaXKEeH U MEAULIMHCKUX
: Pa3TIHYHBIX o0crienoBaHui, pacyera pUCKOB TpH
! oTpacleH, pabore B TspKenbIX yenopusx. 1C: Oxpana
obecrieunBatouiee  [Tpyna
npouecchl yJera,
NIaHAPOBAHUS,
KOHTPOMA U
hopMHpOBaHUS
AHATTUTUYECKOH
OTYETHOCTH IO
oXpaHe TpyJa B
COOTBET
HUTOTO 32 38 46
Bropas rpynna
nepHoxa
ATTECTANNH (324€eT)
Tperbsa rpynna 3ao4yHan ¢opma (3 cemecrp)
Hepuona
arrecTamuu (3a4er)
1 {Pewmienue 3agay Pelrenue 3amay MeXaHUKH JXMIKOCTEH U 24
MEXAHHKH ra3zoB B ANSYS CFD. Maremaruyeckue
MUIKOCTEH v ra3oB  |Momenu s pewenus 3agady CFD.
2 |Peiuenue 3agau Peluenne 3agad MexaHuKy KUAKOCTEH U 24

MEXaHMKH
JKHJIKOCTEH M razoB

razoB B ANSYS Fluent. OcHoBHEIe
npuemsl padbotel B ANSYS Fluent.
ITpumep perienus 3agaun B ANSYS

Fluent.




3 |Pemienue 3amay Pewrenue 3anay MeXaHHUKH KUIKOCTER U 1 12
MEXaHUKU razoB B ANSYS Fluent. [Toctnpoueccunr
JKUAKOCTEH U ra3oB  |pe3yJIbTaToB.
4\ TunpasnuuecKuii ITporpamMMHOe obecrnieueHue, 2 1
pacuer NIO3BOJISIOLIEEe MPOU3BOAUTH
BOJONPOBOJHON CETH [rUapaBIUYECKuii pacyeT ceTei
BOJIONPOBOJA, X03(heKanbHON 1 TUBHEBOH
KaHanu3aluuy, BUIUHHroBBIe CUCTEMBI —
CHCTEMBbI aBTOMATU3UPOBAHHOM Mepeaayu
JaHHbIX, CHCTEMBI TEJIEMHCIIEKLINH (Ha
npumepe RauschTV) tpybonposonos,
MCIMOJIb30BAHME reopasapoB H
Tpaccouckareneil. 1C: JIUMC, 1C: 10 —
3NIEKTPOHHBIA TOKyMeHTo000poT, Bentley
Systems WaterGEMS, SewerGEM
5{Okennyaraus BKX |MoHUTOpHHT aBTOTpaHCIIOPTa U 1 1
COTPYAHHUKOB, pabOTAIOLIMX Ha THHHH.
MTC «MobunpHblE COTPYIHUKI)
HTOTO 6 62
Tperbs rpynmna
IepHosa
arrecTanuu (3a4er)
{Xroro 96 20 | 76 148

3.3. JiaGopaTopHbli NPAKTHKYM H €ro coaepKaHue
He npenycmoTpeHo.

3.4. Kypcosoit mpoekT (padoTa) H ero XapakTepucTHKA
He npenycmoTpeHo.

3.5. HmupuBuayaJbHOe 3aaHHE H er0 XapaKTePHCTHKA
Tabnuua 3.5 TeMbl MHIHBUIYATBHBIX 3a0aHHIH

KonuyectBo yaco no popmam

00y4yeHus
Konr. pab Cam. pab
Me i/ Tema HHOMBHIYAIBHOTO 3a1aHHS § §
Sl E|2|E]E| ¢
o] o (2] o o (<]
i 2 3 4 3 5 6 7
Ilepsas rpynna nepuofa aTrecTanuu (3a4eT) - 3a09HAN
dopma (1 cemectp), ounas dpopma (2 cemectp)
1 {Petnenve 3anad MexaHUkH geopMUpPYeMOro TBEPIOro Tena B 38 40
IIK ANSYS. Pemenue 3anau MexaHuku qeopMUpPyeMOro
‘ Teepaoro Tena B [IK ANSYS.
| WTOIO 38 40
Tiepsas rpynna nepuoaa aTTecTanuu (3a4er)
{Atoro 38 40




4. BBUIBJIEHHME PE3YJIbTATOB OCBOEHUSA U CIIMITINHBI

&.1.  ilacmopr donna onenounsix cpeacts (®OC) no AucHunIMHE
Tabnnua 4.1 - Tlacnopt ¢onma oueHounsix cpeacts (POC) mo aucumnInHe

. Konpr
e HaumenoBanue .
/ ‘ . Texnonorus Bup arrecrauuu Bunpl 3aHaTuil | popmupyembix
i/n | OUEHOYHOTO CpelCTBa .
KOMIEeTeHLU
2 3 4 5 6
{ 1 |KourponpHasg pabora |TpaguuroHHas Texymuii kontpons  |KoHTponbHas OIIK-2.3.
3‘ “ obpa3oBaTenbHas
TEXHOJIOT s
2 {PazHOypOBHEHBbLIE TpaguumoHHas Texywuii kouTpons  |[Ipakruueckue  [OITK-2.1.,
3a0a4H U 3a1aHus oOpazoBarenbHas OIlK-2.2.,
TEXHOJIOT U OIIK-2.3.
E 3 (Tecr Hudopmaumonso-ko |Tekymuii kontposns  |[CPC OIlK-2.1.,
i E MMYHHUKALHOHHAS OIIK-2.2.,
| oOpazoBaTenbHas OIIK-2.3.
TEXHOJOTUs
{ 4 |Teer Hudopmanmonno-ko |[IpomesxyTounas 3auer OIlK-2.3.,
ﬁ MMYHHKALIMOHHAs  |aTTecTauus OIlK-2.1.,
obpazoBaTenbHas OIIK-2.2.
f TEXHOJIOT s

A

4.2 Bonpocsl K dK3aMeHy (3a4eTy)

ffepBan rpynmna nepuoaa arrecranum (3auer) - 3aouHas gopma (1 cemecrp), ounas gpopma (2 cemecrp)
1. YpcneHHble METOABI peIeHHs] HeTMHEHHBIX anredpanyeckux ypaBHeHuit. IlocTaHOBKa 3a0auu.
l'ecmeTpryeckas MHTEpIpeTalus.

2. Yncnennas annpokcuManus auddepeHuHaIsHOr0 YypaBHEH S TEIUIONPOBOAHOCTH U IPAHMYHBIX YCIOBHIA.

3. YucneHnple METOABI PELICHHs HA4YaIbHO-KPaeBbIX 3a1a4 1 JuddepeHInabHbIX YPaBHEHHM B YaCTHBIX
ripouseoaHbix. O630p. [IpoeKuHOHHbIe U BApHALIMOHHBIE METO/IBI.

4. Cocras nporpammuoro xommnekca ANSYS. I'paduueckue o60n0uku u pernarenu. Ipunoskenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. IipocTpaHCTBEHHOE U TPEXMEpHOE MOIeNUpOoBaHue KOHCTPYKLMH Ha DBM. CoBpemenHoe coctosaue MKD u
nepcnexTUBbl paseuTud. Ilporpammueiii kommieke ANSYS.

. Cozpanue npoekra B obonouke ANSYS Workbench.

/. Peredne mHxeHepHbIX 3ama4y B ANSYS.

. Pabora B momyne DesignModeler.

9. ViretpymenTsl ans co3nanus ackuza B DesignModeler.

10. Cosnanue u npeobpazosanue 3D mozenei.

1. Mimnopr v HanpaBneHue reomerpud u3 BHeltHuX CAD cucrem.

. Co3naHne KOHGOPMHBIX U HEKOM(POPMHBIX CETOK.

. Moctpoenue cerku B Mmomyne ANSYS Meshing (rnodansHeie METOZBI).

. flocTpoeHue NoBEpXHOCTHBIX U OOBEMHBIX CETOK, FTHOPUAHBIX CETOK.
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. Beiienexue obnacteil Te4eHUs U3 TBEPHOTENBHOM r€OMETPUH.

. [locTpoerue ceTok B 001aCTAX TEYEHUH U TBEPIBIX TeNax AJis 3a/1a4 CONPSKEHHOro TerioooMeHa.

17. PeweHue auddepeHManbHbIX YPpaBHEHH.

18. Peiuenuie HenMHEHMHBIX 3a/1ay.

Bropas rpynna neproa aTrecTanuy (3ader) - 3a0yHas popma (2 cemecrp), ounasi popma (3 cemectp)
i. Pacuer o6opynoBaHMs NIPUTOYHBIX YCTAHOBOK IUIS1 YBJIAKHEHHS M OCYIIEHHS BO3yXa, BIIaroCoAepKaHusI
BOZAYXA.

. Minrepoetic mpunoxenns ANSYS Mechanical APDL.

3. I'panyuHble yeaoBus 1uid TerutoBol 3amaud B ANSYS Mechanical.

A

4. Monenupopasue Ty4ucToro Terioobmena ¢ nomoupio npunoxenus ANSYS Workbench Mechanical.

]
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. Onmcars moxynu ANSYS, KOTOpBIe UCHITTONB3YIOTCS JUIS CTATHYECKHX / JUHAMHYECKHX PacyeTOB.

. Peuenme 3a1aum ¢ nomownpio npunoxenus ANSYS Mechanical APDL.

. Onpepenexye napaMeTpoB Hapy>KHOTro (BHYTPEHHEr0) BO31yXa B XOJIOAHbIH, HEPEXOqHBIM, TEMUIbIH NEPUOIBL.
. Pacyer yaenbHOH TenIoBoH XapaKTepUCTHUKH 3aHUS HAa OTOIJIEHUE, BEHTUIALIMIO M ropsdee BOAOCHA0KEHHE.
. Pacyet perynnpoBaHUs TEIUIOOTAAYH M CXeM NPHCOEIMHEHHUS OTOMUTEbHBIX MPUOOPOB.

10. Pacuer cxem npucoeIMHEeHHs BO3AyXOHarpeBaresei (Bo3ayXooxiaauTeneii) no BO3AyXy H TEMIOHOCHTEITIO.

1. O6opynosaHye NMPUTOYHBIX M BBITSDKHBIX CHCTEM, pa3MelleHHe 000pyJoBaHuUs, HOPMBI BO31yX000MeHa U
IPOSKTHPOBAHMUSL.

~3 N
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. Pelienue HenuHeHbIX 3a1a4.
13. Cosnanue B nporpamme ZuluGIS To4eyHOr0, MIOLIAHOrO U JIMHEHHOrO OOBEKTOB?

4. Pabota ¢ pactpoBsiMU u300paskeHusaMH B ZuluGIS, obnacTe ux npruMeHeHus.

15. Tipouenypa cozfaHus €0 ¥ HACTPOMKHU napameTpoB ero otodpaxenus B ZuluGIS: quanazona maciuraGos
BI/IMMOCTH, LIBETOBOH KOJUPOBKH, BEIHECEHUS MOINHUCEH 3alaHHOr0 rapamMeTpa Ha KapTy, HACTPOHKH
IPO3PAYHOCTH M BUJUMOCTH OTHOCHTENIBHO JPYTHX CJIOEB.

wn B W

16. Tlpouece co3gaHus XKypHaaa NepedHs OCHOBHOTO M BCTIOMOTaTeJIbHOr0 000pyIOBaHUs B IPOrPAMMHOM
xommiexce 1C: TOUP.

3,

7. Buecenue s nporpammy 1C:TOHP ocHOBHBIX NapaMeTpoB 000OPYAOBaHHS H TEXHHUYECKOM TOKYMEHTALIMH.

18. Hpouecc duxcanuy aBapuiHBIX 3a5BOK U IUVIAHOBBIX paboT, a TAKXKe MPOLIECC BHECEHHs JAHHBIX O UX
seinoardennu B 1C: TOUP.

19. Crioco6bt hopMHUpOBaHUS CNIPABOYHMKA HOMEHKJIATYPhI M TIPHHLMITE BHIOOPA OIHOrO U3 COCOGOB B
3aBXCHMOCTH OT IPOrPaMMHOM OCHAILIEHHOCTH Npeanpuatus B nporpamme 1C: TOUP.

20. CriocoOpl 3aMoIHeHUs CIIPaBOYHUKOB, C ONIMCAHUEM PYYHOro Crocoba BHECEHUS HH(OPMALIMK B ITPOrpaMme
1C: Oxpana Tpyna.

21. 3anonHeHue JINYHBIX KapTO4YeK COTPYAHHKOB M BblAady crel. ojexabl B nporpamme 1C: Oxpana Tpyaa.
22. Kak ¢cBOGBPEMEHHO ONPEAEINTh NMOTPEOHOCTh B BRIAAYE CHELL. OAEHKIbI?

TpeThsl FPYNNA HepHOAA aTTecTAlHH (3a4eT) - 3a04Han Gopma (3 cemecTp)

i. Pac4et KOMNEHCAL MU TeIJIOBbIX YAIHHEHUH CTOSKOB CUCTEMbI OTOIUICHUS B MAJIOATAXKHBIX 3AaHHIX (2-3
STaKa).

2. PacueT K03()ULIMEHTA U3TYyYESHHUS OTOIUTEIBHBIX MPUOOPOB.

3. Pacuer TenioycTOMYNBOCTH OMEIIECHUH.

4. PacueT LMpKYISLIMOHHBIX HACOCOB NPH HE3aBHCHUMOH CUCTEME TETJIOCHA0KEHHS.

5. Pacuer JaBieHMA ra3a WIM I1apa B pe3yJIbTaTe JpOoCCeTHPOBaHHS.

6. Monemu Tensioodmena, 3anoxennsie B ANSYS Fluent.

7. OcHosHbie 3Tarns! pemeHus 3agaun B ANSYS Fluent.

8. HMrctpymenTsl noctodpabotku pesynsraroB ANSY'S Fluent.

9. Hocrpoenue cerok ¢ nomounsto ANSYS Fluent Workflow.

i 0. BnasxsocTs napa Ha BBIXO/E€ MOJIENM NIPY 3aJaHHBIX NIapaMeTpax Ha BXOJe.

t1. Mopenupoanue 3po3uu.

-

1
12. Oripenenenue MeCTOINOJIOKEHHUS TEXHHUKH Ha KapTe U IPOCMOTP MapLUpPyTa JBM)KEHHUS 32 YCTAHOBJICHHBIM
siepuof Bpemenu B nporpamme MTC "MoOunpHbIe COTPYAHUKH".

3. Kakue 3ana4uu peluaet UCMoNb30BaHHE Ha MPEANPHUIATHH NPOrpaMMbl MOHUTOPUHTA?
{4. Teneuncnexuus TpyOONPOBOIOR.

5. OcHoBHEIe 321244 W QyHKIMOHAN mporpaMmmHoro kommiekca Bentley Systems WaterGEMS, SewerGEMS,
1C: JIMMC, 1C: DO0.

4.3 Texnosiorus BoIsIBJAEHUS YPOBHS OCBOCHHS JHCIHNIHHBI

Texnonorus BbIBIEHHS YPOBHSA OCBOCHUS AUCLMILTHHBI MPUBOIUTCS B hoHIE oLeHOouYHbIX cpencts (POC).



5. YYEBHO-METOJMYECKOE M THOOPMALMOHHOE OBECIEYEHUE OCBOEHMS
TACTUAILIAHEL (MOJTY JIST)

5.1. OcxoBuas ¥ JONOJHHTEIbHAS JUTEPATYypa
OcuoBpas quTEpaTypa

1. benapes, Y. A. (nou. ; HTACY (Cubcrpun), kad. [IpuxinanHas maremarrka). KommbrorepHoe
MOJIEIMPOBaHHKE B 3aa4aX CTPOMTENLCTBA : yueb. mocobue / Y. A. benapes, H. H. ®enoposa, 1. A. ®enopuenko
; Hosocub. roc. apXuteKTyp.-cTpouT. YH-T (Cubctpun). - HoBocubupcek : HTACY (Cuberpun), 2012. - 153 ¢. :
wii. - buGnuorp.: ¢. 151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®epoposa, H. H.  Mopenupopanue ruaporasoquHamuyeckux npouecco B [ITK ANSYS 17.0 [DnekrponHslii
pecype] : yuebHoe nocobue / H. H. demoposa, C. A. Bansrep, 0. B. 3axaposa. - HoBocubupck :
Horocnubupckuil rocy1apcTBeHHBIH apXUTEKTypHO-CTpouTenbHbli yHuBepcuteT(Cubcerpun), 95C ACB, 2016. -
Onexrpos. TekeT. - ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

HonornaTe IbHAN JHTEPATypa

1. ®enoposa, H. H. (1-p pus.-mar. nayk, npod. ; HTACY (Cuberpun), kad. OHECKO). Mozenuposanue
ruaporasoguHamuyeckux npoueccos B [TK ANSYS 17.0 [DnexrponHslii pecypc] : yuedbnoe nocobue / H. H.
®enoposa, C. A. Banerep, 10. B. 3axaposa ; M-Bo o6pa3zoBanus 1 Hayku P®, HoBocuG. roc. apXxUTeKTyp.-CTPOMT.
vu-T (Cuberpun). - HoBocubupck : HTACY (Cuberpun), 2016. - SnextpoH. Teker. - ISBN 978-5-7795-0798-1 :
6.1,

2. bacos, KLA.  T'paduueckuii nntepdeiic kommekca ANSY'S [Onexrponssiii pecypc] : camoyuutens / K. A.
bacoe. - Caparos : IIpodobpasosanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://'www.iprbookshop.ru/63587.html)

3. bacos, KLA.  ANSYS [OnekrponHeiii pecypc] : cnpaBounuk / K. A. bacos. - Caparos : [IpodoGpazoBanue,
2017. - 640 c. - [SBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

Meronnyueckune yxasanus

1. lliamanun, AJO. PacueThl KOHCTPYKLUH METOIOM KOHEUHBIX d51eMeHTOB B ANSY'S [DnexTponHsiii pecypce] :
yuebno-meronuueckoe nocobue / A. 0. IllamanuH. - PacyeTbl KOHCTPYKLMH METOIOM KOHEUHBIX 3JIEMEHTOB B
ANSYS ; 2017-06-20. - Mocksa : MockoBCKasi rocyJapCTBEHHAsl aKkaieMHs BOJHOTO TpaHcnopTa, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

3.2. Hemoss3yembie 6a3bl JAaHHBIX H HHPOPMANIHOHHBIE CIIPABOYHbIE CHCTEMbI

Tabnuua 5.1 Mcnonp3yemMoe nporpaMMHOe obecrnieueHue

b e Haumenoranue IlonTBepxnenue .
. KonudectBo nuueH3uii
n/m HH(OPMALIMOHHBIX PECYPCOB JIMLIEH3UU
| 1 2 3 4
. 1 |ANSYS Academic Teaching advanced |Konrtpakr 6-21-4 ot 22.04.2021 50
i 2 [Mathcad 14.0 JInuensus Ne57144586, Akt 45

BBIIIOJIHEHHBIX paboT OT
15.08.2020r NeA7

3 |Office 2007 Professional Plus Cepruduxar ot 20.08.2007 253
Ne42605370, Ceprudukar ot

‘. 17.07.2008 Ne44290964,

‘{ | Cepruduxar ot 26.09.2008

; No44607324, AKT BBITTOJITHEHHBIX
a pabot ot 15.08.2020r NeA7
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4 |Windows 7 Enterprise AKT BBINIOJTHEHHBIX paboT ot 500
' 15.08.2014r NeA1 , Akt
BBINOTHEHHBIX paboT OT
15.08.2020r NeA7
5 |ANSYS Academic Teaching advanced |Kontpakt 6-21-4 ot 22.04.2021 50

Tabnuua 5.2 Mcnonp3yemble 6a3bl JaHHBIX U HHHOPMALIMOHHO-CIIPABOYHbIE CUCTEMBI

Ne HaumenoBanue IlonTBepxnenue O T pp——
i/ VUHGOOPMAILIMOHHBIX PECYpPCOB JMUEH3UH
i 2 3 4
{1 IDneKkTpOHHBIH KaTalor OHOIHOTEKH Horosop ot 20.10.2016 Ne16816 , 500
HIACY (Cubcrpun) AKT BBINOJIHEHHBIX paboT oT
15.08.2020r NeA7
2 |Oduumanshbii caiir [TIHTH CeobonHo pacnipoctpaHsemas b]l, 1 000
AXT BBINIOJIHEHHBIX PaboT OT
15.08.2020r NeA7
' 3 iDnexTpoHR0-GM6IMOTeUHAs CHCTeMa JoroBop Ha npegocTaBineHue 1 000
g 1PRbooks JOCTyIa K
“ 3NIEKTPOHHO-OHOIHOTEUHOM
cucteme IPRBOOKS ot

25.09.2020 Ne 5293/19

Tabnuua 5.3 Mcnonezyempie HHTEpHET-PeCypChl
Ne Haumenoranue
; Cchuika
/1 uHPOPMALIMOHHBIX PECYPCOB
1 2 3

1 |MOODLE ~ INopTan 1¥uCTaHLIMOHHOTO
§ obyuenus HIT'ACY (Cubcrpun)

http://do.sibstrin.ru/login/ index.php

2 |Yuyebuble nocobus xadenpsl
| npuiUiaaHoi Mmaremariku HICACY
| (Cubcerpun)

http://www.sibstrin.ru

3 (Calt xommanud ANSYS

ansys.com/

4 |Cait komnanuu CADFEM-CIS

http://www.cadfem-cis.ru/

3.3. MerognuecKkne peKOMEeHIANMH 0 OPraHN3aANHHA H3yYeHUs AHCIHIIAHBI

Tabnuua 5.4 Mcnons3yemble 0OpazoBaTesbH

bIC TEXHOJIOTHU

No | HaunmenoBaHue -
o Bun zanaruii Kparkas xapakrepuctuka
1/m | TexHonoruu
1
1 2 3 4

. |AYIUTOPHbIE MOTOYHbIE U
IpynnoBbiC 3aHATHA B
crnieyrHaaIM3upoOBaHHbIX
Kaccax

HudopManioHHbIe JTEeKLUH,
NPaKTUYECKHUE 3aHATHA

Ha nexuusx: ucnonb3oBaHue
MYJIbTUMEIUHHOIO MPEe3eHTALUOHHOIO
000pyIOBaHUS C IEMOHCTpaLHei
BUAe0(UNBMOB, (hoTorpaduii, KOMOBIOTEPHBIX
npe3eHTauuii, Ha npakruyeckux 3aHATUSX:
OCBOEHHE KOHKPETHBIX YMEHUH U HABBIKOB 110
NPEAJI0KEHHOMY TIpenoiaBaTesieM ajirOpUTMY.

S

. {Merox npobnemMHoro
{H3IOXKEHWS] MaTepuaia

[Mpo6nemusbIe
JIEKLMH, TPAKTHYECKHE
3aHATHSA

CamocTosTenbHOe U3yYeHHE CTYAEHTaMU
MarepHaia JEKLUH ¢ Moclexyouei
JucKyccuel B aynuropud. OpraHuzauus
yueOHOI1 paboThl, HanpaBIeHHas Ha peLIeHUe
KOMILIEKCHOM yueOHO-TO3HABATEILHOW 3a1a4H
Ha NMPaKTHYECKUX 3aHATUAX.
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L2

HurepakTuBHas ¢opma
NPOBEAEHUS 3aHATHH

Jlexuus-qucKyccus,
Jexuus-Oecena

Jlekuust «oGpaTHOH CBA3MY, Mpeaoaraas
06CyKIeHHE CIIOPHBIX BOIPOCOB,
BO3HMKAIOLIMX MPH U3JI0XKEHUH MaTepuana B
ayAUTOPUH.

Betpeun ¢ npencraButensiMu npohuibHbIX
KOMIaHMH, MOCELIEHHUe ClIeLUaTu3UPOBaHHBIX
BBICTABOK.

JucranuuonHoe o0y4enue

CamocrosTenbHas padoTa,
KypcoBas paboTa

CaMOCTOSATENBHO H3YYeHHE 00y YarOIHMHCH
y4eOHOro MaTepuana B AUCTAaHLIHOHHOM
pesxume Ha noprase http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHHSI MaTepUaa ¢
UCTIONIB30BaHHEM TECTOBOM 0a3bl moprana
JMCTaHLIMOHHOro 00y4YeHHUs, KOHCYJIbTALHH [0
BBITIOJIHEHUIO NPAKTUYECKHUX 3adaHui U
KypCOBOMY NPOEKTHPOBAHHIO B On-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE
Tabnuna 6.1 — MarepuaabHO-TEXHUYECKOe 00eCTIeUeHHE AUCLIUILTHHBI

HaymeHoBaHue crieLMaIbHbIX *
NIOMEILEHHH U MOMEILEHHMH IS
CaMOCTOSITENbHOU paboThI

OcHalleHye creluanbHbIX MOMEIIEHHUIH U TIOMEILEHUH AJIs CAaMOCTOATEIbHOM
paboThI

1

2

\3nanue yueGHOro KopIyca 1o
yi.JlenuHrpanckas, 113, 243 ayn.
(CPC)

VueOHas ayIuTOpHs AN POBEISHUS 3aHATUH JIEKUMOHHOTO THIA, 3aHATHH
CEeMMHApPCKOro THMa, KypCOBOrO MPOEKTUPOBaHHUS (BHIMIOJHEHUS KYPCOBBIX
paboT), rpyNNOBBIX U HHAUBUIYAIbHBIX KOHCYIbTALMMF, TEKYLIEro KOHTPOJIs
Y TIPOMEXKYTOYHOH aTTECTALUH.

KommbrotrepHoe o6opynoBanue: komnetorep 17 wr., npoekrop 1 wr., skpaH 1
IIT.;AKyCTHKa (MPUOOPBI): aKyCTUUECKHE CUCTEMBI A K 1
wt.;O60opynoBanue s y4eOHOro npouecca: 10cka ayJuTopHas 1
wt.;Mebenb: cronbl 17 WT., CTY bs 27 WT.

O61mee komuuecTBoO MecT: 17

3xasue yueGHOro Kopiyca 1o
yiiJlenvnrpaackas, 113, 438 aya.
(Kourponbras, 3aver,

| [paxTuyeckue)

e

VyeOHas ayauTopHs AJs MPOBEACHHUS 3aHATHIA JIEKLIMOHHOTO THIA, 3aHATHHA
CEMHHAPCKOro TUMA, KypCOBOIO MPOSKTUPOBAHMUS (BBIMIOJTHEHUS KYPCOBBIX
paboT), rpyNMOBBIX U HHAWBHIYAJIbHBIX KOHCY/IbTALMMA, TEKYILEro KOHTPOJIS
¥ POMEXKYTOYHOH aTTeCTalMH.

KommbrorepHoe 060pynoBaHue: KOMIeroTep 15 wT., npoekrop 1 wr., cepeep
2 10T., MOHUTOP 3 IUT., OrPTEXHMKA 2 1UT., rutaHweT 1 wr.;Pa3Hoe:
KOHAUUMOHep 1 T.

O0wee KoauuecTBO MecT: 21

CrnigLMaibHbie MOMeIeHUs — yueOHble ayIUTOPUM A NPOBEISHUS 3aHATHI JIEKUMOHHOrO THIA, 3aHATUH
CEMUHAPCKOr0 TUMNA, KyPCOBOI'O NPOEKTUPOBAHMUS (BBINOTHEHHE KypPCOBBIX padoT), IpYNMOBLIX U

MHIAWBHIYaJIbHbBIX KOHcyHBTaHHﬁ, TEKYLIEro KOHTPOJIA U l'IpOMC)K}'TO‘IHOﬁ aTTreCTalyy, a TaK € NOMCIICHUA OJ1A

caMOoCTOATEILHON paboThI

ABTOp-pa3paboTuuK (BeoyIIHi JEKTOP)

ApTop-paspaboTyuk (BeLy LU JIEKTO
)

' /' W.A Benapes
4 \../(noanucls) ®UO

R

A.B.Hukomnaes
®UO

o e

(noxfiuce)
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