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[Iporpamma mepeyrBepkaeHa Ha 202 /202 y4eOHBI TOJ C WM3MCHCHHMSIMH B
COOTBETCTBUHM C CEMECTPOBBIMH y4eOHBIMU IIaHaMU akanemuueckux rpynn OTD, ®UTD Ha

202 /202 y4eOHBIN TOJ.

3aBenytommii kageapoit TCM n.1.H. B.H. Xannees
[Iporpamma mnepeyrBepkaeHa Ha 202 /202 y4eOHBIH TOJ C M3MCHCHHSIMH B
COOTBETCTBUHU C CEMECTPOBBIMH YUYEOHBIMH IIaHAMU akajgeMuueckux rpynn OTd, OUTD na
202 /202 y4eOHBIN TOJI.

3aeayromuii kadenpoit TCM n.17.H. B.H. Xanneen
[Iporpamma nepeyrBepskieHa na 202 /202 y4eOHBIHN TO ¢ U3MECHCHUSIMA B COOTBETCTBHH

C CEMeCTpOBbIMU y4e€OHBIMH IJIaHAMHM akaaemuueckux rpynn DOTO, DOUTD Ha
202 /202 y4eOHBIN TO/.
3asenytomuii kapeapoit TCM n.1.H. B.H. Xannees

[Iporpamma mnepeyrBepkaeHa Ha 202 /202 yu4eOHBIH TOA C U3MEHEHUSIMH B
cooTBeTcTBUM ¢ CemMecTpoBbIMM Y4eOHBIMU IUTaHaMM akajaemuueckux rpynn OTO, GUTD Ha
202 /202 y4eOHBIN TO/.

3aBenytrommii kapeapoit TCM n.1.H. B.H. Xannees
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AHHOTAIUA

Huctunmuaa  «CAIIP:  ¢yHKIMOHMpOBaHUE TMPOCKTHBIX MOAYJIeH Ha 1udpoBoM
OPEINPUATUIY SIBISIETCST OJAHOM W3 JAUCUUIUIMH, (OPMHUPYIOIIUX KOMIIETEHIMH paboThl Ha
npennpusaTud ¢ nudpo-Gu3nUeckod  OpraHM3alMOHHO-TEXHOJIOTUYECKOM  OCHOBOH. B
COJIEp’)KaHUU  TPOrpaMMbl  AUCHMIUIMHBI ~ BXOJUT  MCIOJb30BaHHE  HH(OPMALMOHHOTO
o0ecreyeHns CUCTEM aBTOMAaTHYECKOI'0 IPOEKTUPOBAHHUS, a TAK K€ IPUMEHEHUE BO3MOXKHOCTU
cuctembl CIDKI-IludppoBoe mpenmpusiTHe Kak aBTOMATU3UPOBAHHYIO MPOMBIIUICHHYIO
cucTeMy, pa3paboTaHHON U BHEIPSIEMOU 0a30BBIM MPEIIPUATHEM.

1. IEJHA U 3AJAYU OCBOEHHUA YYEFHOM JUCITATLIIAHBI

Lenv Oucyuniunbl — TOATOTOBUTH CTYIEHTOB K OCBOGHHIO METOJUK pabOThl B
KoHKpeTHbIX CAIIP, u3yyaembix B IpOQUIbHBIX ISl CIIEHUATBHOCTH IUCHUIUIMHAX.

2. MECTO YYEBHOM JUCHUILJIUHBI B CTPYKTYPE OOII BO

Hucunmummaa «CAIIP  GyHKIMOHMpPOBaHME MPOSKTHBIX MOIYyJIeH Ha [U(POBOM
OPEINPUSTAN» OTHOCUTCS K 4acTu, (POpMUPYEMOIl ydacTHUKaMU 00pa30BaTEIbHBIX OTHOLICHUI
pabouero y4eOHOro 1jiaHa U SIBJISAETCS TUCHUILUIMHOMN 10 BBIOODY.

JlucuMmiIuHa CoJIepKUT CBEICHMS 110 Pa3JIUYHbIM aclekTaM U BuJaM 0OECIeUeHUsl CUCTEM
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHHUS, HEOOXOIUMBIX KBATU(DHUIIMPOBAHHBIM I0JIb30BATEISM
CAIIP B o0nactTu MAIIMHOCTPOCHUS W  pacCMaTpUBAET KOMIUIEKCHBIA MOIXOJ K
npoektupoBanuio CAIIP kak opranmuzanuonHo-texHuueckoi cuctemsl (OTC), cocrosiieit u3
IPOEKTHBIX MOJyJEeH, KaXIbli U3 KOTOPBIX B CBOK O4Yepedb SBIAETCA ILEIIOCTHON
OpPTaHU3AI[MOHHO-TEXHUYECKONH CHCTEMOW C TMOJHBIM HA0OpOM KOMITOHEHT (TpOEKTHas
orepanus, TEXHUYECKHE CPeJICTBA, MHPOPMAIIMOHHAs Cpelia, OpraHU3allMOHHAsI CUCTEMA).

[IpuBomaTCs METONBI M AITOPUTMBI, oOOecreuMnBarolie TUOKOE |  ONepaTUBHOE
dbopMHupoBaHHEe TPOSKTHBIX Moayined Ha ©Oasze uemoctHot CAIIP, a Takke wux
dbyaknuonupoBanue. OCBEIIEHb Tak)Ke€ METOAMKH KOHIIETITYaJbHOTO MPOEKTUPOBAHHUS
CIIOXKHBIX cucTeM, mosiokeHHbie B OoCHOBY WIIM-(CALS)-TexHOJOrMH, a TaKKe BOIPOCHI
unrerpauuu CAIIP ¢ aBTOMaTu3upoBaHHBIMU CUCTEMaMU yIIPABIICHHUS.

JlucuuMmiuHa OCHOBaHAa Ha JUCHMIUIMHAX OakajaBpuaTa B OOJACTH  CKBO3HOIO
MPOEKTUPOBAHUS B MAIIMHOCTPOUTEIHHOM IPOU3BOJICTBE M SBIsETCS 0a30BBIM MOAXOAOM K
OpraHMu3ay rTHOKOro aBTOMaTU3UPOBAHHOTO IIPOM3BOCTBA.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

Oos13aTeqbHbIe NpodeccCHOHAJIbHbIE KOMIETEHIIMN BBINMNYCKHUKOB M MHAMKATOPLI

HX JOCTHKCHUSA

3apava I1J]

O0BbeKT nIn
00J1acTh
3HAHUA

Koa n naumenoBanue
npogeccuoHaILHOM
KOMIIeTeHIIU

Kon n naumenoBanue
HHIMKATOPA JOCTUKEHHU S
npogdeccuoHaIbLHOM
KOMIIETEeHIIUH

Tun 3agaun npogeccuoHaIb

HO¥ /1eSITeJIbHOCTH: NIPOCKTHO-KOHCTPYKTOPCKM

BBITIOJTHCHHE
MPOEKTHO-
KOHCTPYKTOPCKHX
pa3paboToK ¢
y4eToM
TpeOOBaHM
JIEHCTBYIOIUX
HOPM U MPaBUI
0e30MacHOCTH Ha

OTIBITHOE
POM3BOJICTBO
AJIEPHOTO
OpYKEHHOTO
KOMILIEKCa

I1K-12 Crniocoben
OCYILIECTBIISATh
KOMIIBIOTEPHYIO
pa3paboTKy KOMILIEKTOB
TCXHOJOI'MYCCKHUX
JIOKYMEHTOB Ha
TEXHOJIOTHYECKHUE
IIPOLIECCHI U3TOTOBJICHUS
TUIIOBBIX,

3-I1K-3 3HaTh: OCHOBHEIC
HaIpaBJICHUS TTOBBIIICHHS
3¢ heKTHBHOCTH
MIPOU3BOJICTBEHHOT'O
npoiiecca.

V-IIK-3 YMeTh: cOCTaBIsATh
Y aHAJIM3UPOBATH
TEXHOJIOTHYECKYIO CXEMY,
nporpammy, 3 (HeKTUBHOCTh

PEITPUATHSIX YHU(PUITUPOBAHHBIX U TEXHOJOTHYECKON
AJIEPHOTO CTaHJapPTU30BAHHBIX MOJITOTOBKU B CTPYKTYPHBIX
OpY>KEHHOTO U3JIeHA U BHOCUTD B HUX | MOJIPa3JIeJICHUSAX
KOMILIEKca ¢ W3MEHEHUS; TPOBOIUTH TIPEAMTPUSATHA.
pa3paboTKoii paboThI O B-TIK-3 Bnaners:
MIPOEKTHO- TPYIITUPOBAHUIO U3JEIUA | OCHOBHBIMUA METOJaMHU
KOHCTPYKTOPCKOU 10 TEXHOJIOTUYECKUM U TEXHOJIOTHYECKOU
JIOKYMEHTAIIMU Ha KOHCTPYKTHUBHO- MOATOTOBKH MPOU3BOJICTBA
W3TOTOBJIEHUE TEXHOJOTHYECKUM B CTPYKTYPHBIX
CreIUaIbHbIX MIPU3HAKaM, 110 MOPa3ACIICHUSIX
U3 IEIHA VHU(DUKALWW U TUITA3AIUNA | IPEATNPUATHI

KOHCTPYKTOPCKO-

TEXHOJOTUYECKHIX

peLeHnit

Ocnosanue:

[TpodeccrnonanbHbIM

cranaapt «40.083.

Cnenuanucr no

aBTOMAaTHU3UPOBAHHOMY

MPOEKTUPOBAHUIO

TEXHOJIOTHYECKUX

IIPOLIECCOBY

Tun 3aga4u npogecCHOHAIBHOM NeATEIbHOCTH: ClIeNHAJIbHBIH

BBITTOJTHEHUE ONBITHOE [1K-7.3 cocoben 3-11K-7.3 3natp
MPOEKTHO- MIPOU3BOJICTBO | pa3pabaThIBaTh C (yHKIIMOHATTbHBIC
KOHCTPYKTOPCKHUX | SIIIEPHOTO WCIIOJIb30BAaHUEM CUCTEM | BO3MOKHOCTH U
pa3paboToK ¢ OpYKEIHOTr0 | aBTOMaTU3UPOBAHHOTO 0COOCHHOCTH pabOTHI B
Y4EeTOM KOMILJIEKCa npoektupoBanus (CAD- PDM- u ERP-cucremax,
TpeboBaHUt CHUCTEMBI) U CUCTEM OCHOBHBIE IPUHITUIIBI
JIEUCTBYIOIIUX ABTOMAaTU3UPOBAHHON pabotel B CAD, CAM,




HOPM U TIPaBUII
0€30I1aCHOCTH Ha
OPEANPUATHIX
AJIEPHOTO
OpYXKENHOTO
KOMILJIEKca ¢
pa3paboTKoit
IPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTalluu
Ha U3rOTOBJICHNE
CHeLHaIbHbIX
U3aenni

TEXHOJIOTHYECKOM
IMOJTOTOBKHU
npoussojcTBa (CAPP-
CHCTEMBI)
TEXHOJIOTHYCCKUX
MIPOIIECCOB U3TOTOBJICHUS
MalIuHOCTPOUTEIbHBIX
HU3JeIUI BBICOKOU
CIIOKHOCTH
Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt «40.083.
CrenuanucT 110
ABTOMATHU3UPOBAHHOMY
MIPOCKTUPOBAHUIO
TEXHOIOTHYECKHUX
MIPOLIECCOBY

CAPP-cucremax;
coBpeMeHHbie CAE-
CHCTCMBEI,

V-1IK-7.3 Ymeth
ucnons3oBath CAD-
cucrembl, CAE-cucremsi,
CAPP-cucrems! aiis
pa3pabOTKX MapIIPyTHBIX
Y ONIEPALIMOHHBIX
TEXHOJOTHYECKUX
MPOIIECCOB U3TOTOBIICHUS
MaIIMHOCTPOUTETBHBIX
HU3CIUN BBICOKOI
CJI0’KHOCTH; UCIIOJIb30BATh
CAD- u CAPP-cucremMsl
U1t opopmiIeHUS
TEXHOJIOTHYCCKOM
JIOKYMEHTAIMU Ha
TEXHOJOTHYECKHE
MPOLIECCHI U3TOTOBJICHUS
MalIuHOCTPOUTETBHBIX
W3]ICTUNA BEICOKOM
CII0KHOCTH

B-IIK-7.3 Bnagerb
METOJIUKOMN aHaIu3a C
npumenennem CAD-,
CAPP, PDM -cuctem
TEXHUUYECKUX TPEeOOBaHUH,
NPEABSBISIEMBIX K
MaITMHHOCTPOUTEILHBIM
W3JCTIHUSIM BBICOKOM
CIIOKHOCTH




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHUILJINHBI*

Bunst yueGHO# paboTh

Ne [paxr. 3ansTus/|  Jlao. . .
m/u | HanMeHoBaHMe pa3/eia /TeMBl TUCIMILIMHEEL | Ne Hememn Jlexunu CeMUHAPHI paBOTHI CpC Texymmit | MakcumanbHbIi
KOHTPOJITb Oamn
8 32 24 80 (popma)* (eMm. . 5.3)
Cemectp 1
1 |Tema 1. Buabl nogcucrem CAITP 2 2 4 8
1.1 |[Toncucremer CAIIP 1 2
1.2 |ITonsiTue npoekTUpoBaHUs 1,2 2 4 8 3-JIP 5
2 |Tema 2. UndopmannoHHoe odecneyeHue
CHCTEM aBTOMATHYECKOI0 2 10 4 24
NPOeKTHPOBAHUS
2.1 [UudopmanmonHoe obecriedeHre CHCTeEM 3 2 8 3 5
ABTOMATHYECKOT'O IPOCKTHPOBAHUS
2.2 |Cuctembl IJIaHUPOBaHUS MOTpeOHOCTEH 34 4 8
JUTsL PEIICHUs] TEXHOJIOTHUYECKON 3a71a9u '
2.3 |Cxema wuH(MOpMAIIMOHHOTO O0OecreyeHHs
CAIIP CIDKII-Iludposoe npenmnpusitie 56 2 4 8 3-J1P S
Py0Oe:xHblii KOHTPOJIb: Opranusanus 7
MH(POPMALIMOHHBIX IOTOKOB B CUCTEME 4 Tecr 5
ABTOMATHYECKOTO MPOEKTHPOBAHHS
3 |Tema 3. O600meHHasI MO/IEb
MPOrPaMMHOI0 o0ecreYeHust 2 8 8 o4
npoexktHo# npouenypst B CAITP
CIDIKI
3.1 |CucTembl MacCOBOT0O 0OCTYKHBAHHS 8 2 4 8 3-JIP 5



http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3010.mod/?cou=140_CADedu/CAD.cou

Buner yae6HOH paboThHI

Ne [paxr. 3ansTus/|  Jlao. . .
n/rt | HanmenoBanue paszena /TeMbl TUCHUIUIAHBL | Ne Hemenn Jlexuym CeMUHADEI paBoOTHI CpC Texymuii | MakcuManbHbli
KOHTPOJIb Oan
8 32 24 80 (popma)* (cm. 1. 5.3)
3.2 |CocraBnenue IPOrPaMMHO-
QITOPUTMUYECKOH U MHGOPMaIMOHHON 89 4 8
MOJENM  peanu3alud  UMHUTALHMOHHOMN '
MOJIETIH.
3.3 |[IpencraBienne ONTUMAILHOTO IUIAHA B 10.11 4 4 8 3-7Ip 5
dhopme marpuIibl ¥ rpada
4 |Tema 4. ABTOMaTH3MpPOBaHHbIE 2 12 8 24
CHCTEMbI B IPOMBILLJIEHHOCTH
4.1 | Texnomoruu nHGOPMAITMOHHOKH
MOAJICPXKKH TAIOB KU3HEHHOT'O ITUKJIA 12 2 4 8 3-JIP 5
15631 (S15071
4.2 | ABTOMaTU3UPOBAHHOE YIIpaBJIEHUE 13 4 8
TEXHOJIOTHYECKHMH MPOIIeCCaMU
4.3 |N3zyuenue cuctembr SCADA 14,15 4 4 8 3-JIP 5
Py6esxnblii KOHTPOJb: PDM — ynpasnenue 16
IIPOEKTHBIMU JTAHHBIMH 4 PI'P 5)
Bcero 3a cemectp 45
IIpome:xkyTouHasi aTTecTanusi DK3aMeH C) 50
ITocemaemocTnh 5
Hroro: 100

*CoKpalueHne HaMMeHOBaHuil (popm Tekyliero, pyoe:KHoOro ¥ NpoMe;KyToO4HOro KOHTPOJIS:
3-JIP — 3amura naboparopHoii padotsl; A3 — nomamnee 3ananue; PI'P — pacuetHo-rpaduueckas padora
9/3a4/3¢O — ’K3ameH/3aueT/3a4eT ¢ OIEHKON U Jp.

8



http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp205.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou

4.2. Copepxkanue IMCHUILIMHBI, CTPYKTYPHPOBaHHOE 10 pa3jiesaM (TeMaMm)

JIEKIIMOHHBIN KypC

Ne HaumenoBaHue pa3jaeia
Conep:xkanue
TeMbI /TeMBbl 1M CHHUIJIMHbI

1 3ajaun  aBTOMaTu4yeckoro npoektupoBaHusd. [IpoexTHoe
pemienue. IlpoekTHblil nokymMeHT. Ha3zHauenuwe mnojcucrem
Jexciust 1. TloxcHETeMbI CAIIP: mpoektupyromee u oOciyxuBaromiee. IIpoexTHas
CATIP. npouenypa. Ilpoektnass onepauusa. YHubuIupoBaHHas
npoueaypa. Cxema  mporecca  aBTOMaTU3UPOBAHHOI'O
npoektupoBanus. [IpoekTHBIE TpOUEAYpPHl B  CHUCTEME

ABTOMATUYECKOT0 MPOEKTUPOBAHUSI.

2 Cxema wundopmanmonnoro obecneuenus CAIIP CIDKII-
Jlekums 2. [udpposoe mnpennpusatue. OpraHuzanus HHPOPMALMOHHBIX
HNudopmanuonunoe IIOTOKOB B CHCTEME aBTOMAaTHYECKOTO IPOCKTUPOBAHUS.
olecreyeHue cucTemM CucreMbl MJIaHUPOBAaHUS TMOTPEOHOCTEM B MaTepuasax.
aBTOMATHYECKOI'0 CucreMbl IUIAHUPOBAaHUS IPOU3BOJICTBEHHBIX PECYPCOB.
NPOEKTHPOBAHUSA CucreMbl IUIaHUPOBaHUS pecypcoB mpeanpuatus. Cuctemsl

TUIAHUPOBAHMS U BBITIOJHEHUS 3aKa30B.
3 Monyne ¢gopmupoBaHus BXOAHBIX AaHHbBIX. lIporpammubIit
MOJyJIb KOPPEKTHUPOBKHU BXOJIHBIX JTAHHBIX.
Jlexnus 3. Cucremsl Oynkmonupoanre PDM B CIDKL. PaGoTsl mporpaMMHBIX
MAaccoOBOI0 monyneit CAD, CAPP, CAM, CAE. Ananutuueckue MOJENu
00CTy>KMBaHMUS. CMO. Moaens wmHorokanampHoit CMO ¢ oTka3zamu.
[TpUHIMIBI UMUTALIMOHHOTO MojienupoBaHusi. CoObITUHHBIN
Metoa moaenupoBanus. Kpatkoe onmcanue sizpika GPSS.
4 Cucremet ERP. CRM — cuHcreMbl B3aMMOOTHOIICHHUH C
3aka3zynkamu. [Ipon3BOACTBEHHAs] MCIOJHUTENBHAS CHCTEMA
Jlexnus 4. TexnoJsioruu MES. ABTOMaTH3HPOBAHHOE YIPABICHUE TEXHOJIOTHICCKIMH
HHGpOpMaLHOHHOM npoueccamu. Cucrembl SCADA. Tunosoit  Mapumpyr
NMOAAEPKKH ITANOB npoektupoBanusi B MCAD. Tuner CAIIP B obGmactu
KM3HEHHOI0 IIUKJIA mammHocTpoeHus. O030p CALS-crannaproB. Crpykrypa
U3/1eJIui. craugaptoB  STEP. PDM — ympaBieHne NpoeKTHBIMU
JaHHBIMU. VIHTErpupoBaHHas JIOTUCTUYECKas MOJAJEPKKA.
HHTepakTUBHBIE JIEKTPOHHBIE TEXHUYECKHE PYKOBOJCTBA
IIpakTnyeckue/ceMUHAPCKHUE 3aAHATHS
Ne HaumenoBanue pasjaeia
Conep:xanue
/TeMBbl 1M CHHIJIMHBI

1 Bunel nogcucrem CAIIP  |IloHsiTHE TPOEKTHPOBAHMS

2 CucreMbl IUIAaHMPOBAHUS  TMOTpeOHOCTEH s pelIeHUs
HNudopmannonnoe TEXHOJIOTMYECKOU 3a0a4u

3 obecrieueHne CucTeM Cxema wuHpopmanuonnoro obecreuenus CAIIP CIDKII-
aBTOMAaTUYECKOTO Lludposoe npeanpusitue

4 IIPOEKTUPOBAHHUS Opranmzanus  HMHQOPMAIIMOHHBIX  IOTOKOB B CHUCTEME

ABTOMATUYECKOT0 MPOEKTUPOBAHUSI.
5 O060061eHHas MOIENb Cocrapnenue IPOTPAMMHO-aITOPUTMHYECKON "

IPOrPaMMHOTO
oOecrieyeHns: MPOEKTHOM

WH()OPMAITMOHHOW  MOJIETM  pealu3alid  WMHUTAIlMOHHON
MOJIEIIH.
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http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3010.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3010.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3010.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3011.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3011.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3020.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3015.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3016.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3016.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3017.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp101.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp107.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp107.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp109.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp109.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp205.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/7099.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/7099.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/8004.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/8004.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals100.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals101.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals101.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals004.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals008.mod/?cou=140_CADedu/CAD.cou

6 npouenypst B CAIIP [IpencraBieHre ONTUMAIBHOTO IJIaHA B (OpME MaTPUIBI U
rpada

7 ABTOMaTH3UPOBAHHBIE ABTOMaTU3UPOBAHHOE yhpaBJiieHUE TE€XHOJOTMYECKUMHU
CUCTEMBI B IIPOLIECCAMU

8 IIPOMBIIUIEHHOCTH Nzyuenue cuctemsl SCADA

9 PDM — ynpaBiieHue NpOEKTHBIMU JAHHBIMU

JlabopaTOpHbIi NPAKTHKYM
Ne HaumenoBaHue pasjaeia
/TeMbl JUCHMILINHBI Conepwanue
1 Buust occrem CATIP [IpoekTHblE mpoueaypbl B  CHCTEME  aBTOMAaTHYECKOTO
IIPOEKTUPOBAHHUS

2 Nudopmanronnoe OyHKUMOHUpPOBaHUE  MpoekTHbix Moayned B CIDKII-
o0ecrnieyeHrne CUCTEM [Mu¢posoe npennpusTue
ABTOMAaTUYECKOTO
IIPOEKTHPOBAHHUS

3 O060011IeHHas MOEIH Co3aHl€  WMHTEPAKTUBHOM  AJIEKTPOHHOW  TEXHUYECKOMU
IIPOrPaMMHOT0 JIOKYMEHTalluu

4 obecnieyenus npoekTHOH  |[TocTpoenue 6a3 JaHHBIX ¢ UCMoab3oBanneM PDM-crcreMsl
npouenyps B CAIIP

5 ABTOMAaTU3UPOBAHHbBIE Texnonorust pabotel ¢ SCADA-cuctemamu

6 CUCTEMBI B Htorosas pabota o MHANBUAYAIbHBIM 3aJJaHUSIM
IIPOMBIIITIEHHOCTH
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4.3. llepevyeHb Y4eOHO-METOAMYECKOr0 o0ecrevyeHUsl I CAMOCTOSITEIbHOH PadoThl

CTYJIEHTOB

. KOMIIUIEKC IIPOTPAMM B 3AHIMINEHHOM HWCIIOJIHEHMU «CUCTEMA

[IOJIHOI'O JXU3HEHHOI'O IIMKJIA WMBJIEJIUN «IUPPOBOE IPEJIIPUSATUE.
OcHoBHast BepcHs POrpaMMHOT0 Moaynst «CucteMa KOHCTPYKTOPCKOTO MPOESKTHPOBAHUS
(Bepcus 1). PykoBojctBo onepatopa - 07623615.00423-05 34 01 — POALI-BHUND®, 2021
r.—292c.

. KOMIUIEKC IIPOTPAMM B 3ANMIINEHHOM HCIIOJIHEHUN «CUCTEMA

[IOJIHOI'O JKM3HEHHOI'O IUKJIA M3JEINN «[{UDPOBOE IPEJIPUITHUE.
OcHoBHast BepcHsl TPOrpaMMHOTO MOyt «CUcTeMa KOHCTPYKTOPCKOTO IMPOCKTHPOBAHUS
(Bepcus 1). 113 TII. - 07623615.00423-04 81 01-6, Yacte 6— POAI-BHUNDD, 2021 r. —
720 c.

. KOMIIUIEKC IIPOTPAMM B 3AIMINEHHOM HUCIIOJIHEHUU «CUCTEMA

MIOJIHOT'O YKW3HEHHOI'O LIUKJIA W3AEIUN «[U®POBOE IPEAIIPUSITUES.
OcHoOBHAasA BEpcCuA NporpaMMHOTO MOOYJIA «Cucrema KOHCTPYKTOPCKOT'O IMTPOCKTUPOBAHU»
(Bepens 1). T13 TII. - 07623615.00423-04 81 01-3, Yacts 3— POSILI-BHUUDD, 2021 r. —
803 c.

. KOMIUIEKC IIPOTPAMM B 3AHNMIIEHHOM MHCIIOJIHEHUN «CUCTEMA

[IOJIHOI'O JXU3HEHHOI'O IIMKJIA M3JIEJINN «IUPPOBOE IPEIITPUSATUE.
OcHoBHast BepcHsl TPOrpaMMHOTo Moayist «CucteMa KOHCTPYKTOPCKOTO MPOEKTUPOBAHUS
(Bepcus 1). I13 TII. - 07623615.00423-04 81 01-1, Yacte 1 - POALI-BHUND®, 2021 r. —
889 c.



http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp205.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou

S. OIIEHOYHBIE CPEICTBA JJIA TEKYLIEI'O KOHTPOJIA
YCHOEBAEMOCTH, IMPOMEXYTOUHOH ATTECTAIIMM TI0O HMTOTAM
OCBOEHMUSA JUCIIAITJIMHBI

@OHA OLEHOYHBIX CPEACTB IO JUCUUIUIMHE O0ecleYuBaeT IPOBEPKY OCBOEHUS
IUIAHUPYEMBIX pe3yJabTaToB OOydeHHs (KOMIIETEHUMH W UX HMHIUKATOPOB) MOCPEICTBOM
MEpPOIPUATHH TEKYIIETO, PyOSKHOTIO U MPOMEKYTOYHOI'O KOHTPOJIS 110 AUCHUIUIMHE.

5.1. IlacnopT GoHAA OLIEHOYHBIX CPEACTB MO IUCHMUILIUHE
Cs3p Mexay (QOpMHUPYEMBIMU KOMIETEHUUSAMU M (OpMaMu KOHTPOJIS HX OCBOCHUS
MpeJiCTaBjeHa B CeAyIoLIel Tadnuiie:

e Texkymmi
TeM'H TeMbl 3aHATHH Komnerenuuss HHAMKATOPHI 0CBOCHMS KOHTPOJIb,
Heest
Cemectp 1
1 IToHsTHE TPOEKTUPOBAHUSA 3-JIP, 2
Cucrtemsl TUTAHUPOBAHHUS
2 NOTPeOHOCTEH ISl peleHus 3-TIK-12. V-TIK-12. B-TTK- 3,3
TEXHOJIOTMYECKOH 3a/1a4u [IK-12 T
Cxema WH(POPMAIIMOHHOTO
obecrneueHust CAIIP
2 CIDKII-Hudposoe 3-JIP, 6
MIPEITPUATHE
Py0exubii KOHTPOJIb!
Opraau3zanus MK-12 3-11K-12, V-IIK-12, B-IIK-
1-2  uHQOPMALMOHHBIX MOTOKOB 12 Tecr, 7
B CHCTEME aBTOMATHYCCKOIO
MPOEKTUPOBAHUS
CocraBiieHue MTPOrpamMMHO- 3-IK-7.3. V-TIK-7.3
, e TS
N I1K-12 3-T1IK-12,VY-I1K-12, ’
peanu3anui UMHTAIHOHHON B-ITK-12
MOJIEIIH.
IIpencraBnenue
3 ONTUMAJIBHOTO  IUIaHA B I1K-7.3 3-HK-B7_'1?1[’IZ ;%KJB’ 3-JIP, 11
¢dopme MaTpullsl U rpada '
ABTOMaTH3UPOBAHHOE 3-IIK-73. V-IIK-7.3
yIpaBlIeHHE " e
4 TEXHOJOTMYECKUMU [IK-7.3 B-IIK-7.3 3-JIp, 12
Hporeccam I1K-12 3-T1IK-12,VY-I1K-12,
4 Nzyuenne cucremsl SCADA B-IIK-12 3-JIP, 15
Py0exHbIi KOHTPOJIb! K-7.3 3-I11K-7.3, V-IIK-7.3,
PDM — ympaBnienue HK-llZ B-TIK-7.3 PT'P, 16
MPOEKTHBIMU JAHHBIMU 3-I1K-12,VY-I1K-12,
B-I1K-12
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http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp205.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou

5.2.

TunoBblie KOHTPOJIBHBIC 3a/IaHUH WUJIH UHBIC MaTepHaJibl, H606XOHI/IMBIe AJIsA OICHKH

3HAHUM, yYMEHUi, HABBIKOB M (WJIH) ONbITA AeATEJbHOCTH, XaPAKTEPHU3YIOUIHE ITAaIbI
¢GopMupoBaHus KOMIIETEeHIM B Mpolecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

5.2.1. Bonpochl K 3K3aMeHy

CoNoOA~WNE

NRONNNNNNNNNNRPRRRRRERRR R
~No o, WNPOOO~NOOUI, WONE O

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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3anaun aBToMaTH4ecKoro nmpoektuposanus. [IpoektHoe pernienue. [IpoekTHBIN TOKyMEHT.
Hasnauenue noacucrem CAIIP: mpoekTupyroriee u 00cIy KuBaromiee.

[TpoextHas mpouenypa. [IpoektHas onepauus. YHupHUIMPOBaHHAS MPOLIETYpa.

Cxema npoiiecca aBTOMaTU3UPOBAHHOTO TPOESKTUPOBAHMSL.

[IpoekTHbIE MpOLIETyphl B CUCTEME aBTOMAaTUYECKOTO MPOESKTHUPOBAHUS.

Cxema urdpopmarmonHoro ooecreueHuss CAIIP.

Crpykrypa CAIIP «CIDKL-LudpoBoe npeanpusitue

Cucrema PDM

[Tporpammusiii Mmogyns CAD

. IIporpammusiii mogyins CAPP

. [Iporpammusiiit Mmogyns CAM

. IIporpammusiii Mmogyns CAE

. Opranunzanus H”HQOPMAIIMOHHBIX IOTOKOB B CUCTEME aBTOMATHUECKOTO IPOCKTUPOBAHMUS.
. Cucremsl I1aHUPOBAHUS NOTPEOHOCTEN B MaTepUaax.

. CucTeMsl IJIaHUPOBAHUS IPOU3BOACTBEHHBIX PECYPCOB.

. Cucremsl IJIaHUPOBAHUS PECYPCOB MPEANPUATHUS.

. CucreMsl IJIaHUPOBAHUS U BBIIIOJHEHUS 3aKa30B.

. OCHOBHBIE MOHATHUS TEOPUH IPadoB.

. CucteMbl MaccoBOT0 0OCTYKUBaHMUS.

. [IpMHIMUITBI UMUTAMOHHOTO MOJIETUPOBAHUS.

. CoOBITHIHBIN METO/T MOJICTUPOBAHMSL.

. Monyne ¢hopMHpoBaHUs BXOJHBIX JaHHbBIX.

. IIporpaMMHBIi MOAYJIb KOPPEKTUPOBKH BXOJIHBIX JAHHBIX.

. IIporpamMMmHBI€ cpencTBa /Ui BU3yalu3aluu CIUCKOB JJAHHBIX.

. PacueTHbIil MO1yJIb IPOrpaMMHOTO 00ecreueH s IpoLecca NPOEKTUPOBAHNUS.

. IIporpamMMHBIi1 MOJTyJIb IOATOTOBKH JAHHBIX JUJIS OLICHKH PEIICHUM.

.CBs13p  MEXIy pa3Iu4HbBIMM HIPOIPAMMHBIMM  MOJYJSMU IIPOEKTHOM IpPOLELYpPHl H

B3aMMO/JICHCTBUE TAHHOW MPOEKTHON MPOLEAYPHI C APYTUMH.
CnHcok BXOJHBIX IaHHBIX KaK pe3yJIbTaT NPEAbIIyIIUX MPOEKTHBIX NMPOLETYP WIN MOAYJIEH.
ABTOMaTH3MPOBAHHOE YIIPABIIEHNE TEXHOJIOTUYECKUMU IIPOIIECCAMH.
Cucremsl SCADA.

Tunosoit mapuipyT npoextupoBanus B MCAD.

Tunbsr CAIIP B 001acTé MalIMHOCTPOCHUSI.

I'padpuaeckoe sapo. [IpoToTunupoBanue.

Crpykrypa CAD/CAM cucrem.

Mamunoctpoutensusie CAIIP BepxHero ypoBHs.

0630p CALS-cranaapToB.

Ctpykrypa crangaptoB STEP.

PDM — ynpaBneHue NpoeKTHbIMU JaHHBIMHU.

HuTerpupoBaHHas JJOTUCTUYECKAs IOLICPKKA.

WHTEpaKTUBHBIE JIEKTPOHHBIE TEXHUYECKHE PYKOBOCTBA.


http://bigor.bmstu.ru/?cnt/?doc=060_DM/dm101.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3010.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3015.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=110_Simul/3016.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp201.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp205.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/7099.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/8004.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/8007.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=020_ERP/erp204.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/8006.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=190_CAD/8005.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals100.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals101.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals003.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals004.mod/?cou=140_CADedu/CAD.cou
http://bigor.bmstu.ru/?cnt/?doc=230_CALS/cals008.mod/?cou=140_CADedu/CAD.cou

5.2.2 Tlpumep 3K3aMeHAITHOHHOTO OUJIeTa

HaHHUOHaﬂLHLn‘fI nccneszaTe.ﬂLClcm:I siaepHblil yHuBepcurer «MUDPHU»
CAPOBCKUU ®PUBUKO-TEXHUYECKUU UHCTUTYT - ¢puamnan HUAY MUDPU

Kadenpa «TexHosiornu cnenuaaibHOr0 MAIIMHOCTPOEHUSD)
BUJIET Nel

1. 3agaum aBTOMaTHYeCcKOro npoekTHupoBanus. [IpoexTHoe pemenue. [IpoeKTHBIN JOKYMEHT
2. Monynbs GOopMHpPOBaHUS BXOAHBIX TaHHBIX
3. Ilpakruueckuit Bonpoc. Bapuant Ne...

3aB. kadenpoii

IIpenonasarens

5.2.3. HaumMeHOBaHHe OLICHOYHOI0 CPEACTBA
KAPTA DKCITEPHOM OLIEHKHU 3AILMTEI UTOI'OBOM PABOTHI ITO JUCLIUITJIMHE
«CAIIP: ®YHKIIMOHUPOBAHUE ITPOEKTHBIX MOYJIEN HA LITU®POBOM
[MPEAITPUATUN»
IIpencraBnena B @onze oueHOUHBIX cpeacTB 1o pucuuiinie «CAIIP: dpyHkinuonupoBanue
MIPOEKTHBIX MOJIyJIeH Ha IIU(PPOBOM MPEATIPUATUN

5.3. lIkaJjbl oneHKn o0pa3oBaTe/IbHBIX JOCTHKEHHU I

PeliTuHroBass oneHka 3HaHMH SABISETCS MHTErpajibHBIM  IOKa3aTeleM  KadecTBa
TEOPETUYECKHUX U NMPAKTHUECKUX 3HAHUHM U HABBIKOB CTY/IEHTOB 10 JUCIMIUIMHE U CKJIAbIBACTCS U3
OLIEHOK, MTOJIyYEHHBIX B X0JI€ TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalUH.

Pe3ynbpTaThl TEKylIero KOHTPOJS M MPOMEXKYTOUYHOM aTTeCTallMd IMOJBOJATCS MO INKaje
OAJITEHO-PEUTUHTOBOM CHCTEMBI.

[Ikana Ka)10T0 KOHTPOJIEHOTO MEPOTIPUSTHS JISKUT B Ipeenax ot 0 10 ycTaHOBIEHHOTO
MaKCHMaJILHOTO Oajia BKIIOYUTENLHO. MTOorosas aTTecTanuAa 110 JUCIHUIIJIMHE OILICHUBACTCA 110
100-6amTpHOM IIKaJe U MPEACTaBIsIET COO0H CyMMy 0aJlIOB, 3apaO0TaHHBIX CTYIEHTOM TPH
BBINOJIHEHUH 3aJIJaHUI B paMKax TEKYILETro M MPOMEKYTOUHOTO KOHTPOJIS.

HToroBas oleHKa BBICTABIISIETCS B COOTBETCTBUU CO CIEAYIOIIEH IIKAJIOMU:

Cymma 6amioB | Ouenka o 4-ex 6amnpHON | Onenka | TpeGoBaHUS K YPOBHIO OCBOECHUIO
[IKAJIE ECTS YIeOHOM TUCITUTUINHBI

OreHKa «OTIIMYHOY BBICTABISETCS
CTYACHTY, €CITH OH IITyOOKO W IPOYHO
YCBOWJI IPOTPaMMHBI MaTepHa,
MCUEPITBIBAIOIIIE, TTOCIIEOBATENHHO,
90-100 5 — «omnuunoy A YETKO U JIOTUYECKU CTPOHHO €ro
U3JIaraeT, yMeeT TECHO yBSI3bIBaTh
TEOPHIO C IPAKTHKOM, UCTIOIB3YET B
OTBETE MaTeprat MOHOTpapHIECKOM

JUTEPATYPHL
85-89 B O1eHKa «XOPOIIO» BBICTABIISETCS
4 — «xopouioy .
75-84 C CTYJIEHTY, €CIIA OH TBEPAO 3HAET
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70-74

MaTrepuall, FPaMOTHO U 10 CYLIECTBY
W3J1araeT ero, He J0NyCcKas

D CYLIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.

65-69 O1eHKa «yIOBIETBOPUTEIILHOY

60-64 «Y0081€MEOPUMENILHOY E

BBICTABIIICTCS CTYIEHTY, €CJIU OH
MMeEeT 3HaHUs TOJIBKO OCHOBHOI'O
MaTepuaia, HO He yCBOMII €T0 eTaleH,
JIOIIYCKa€eT HETOYHOCTH, HEJOCTATOYHO
IpaBUIIbHbBIE (POPMYITUPOBKH,
HapyILIEHUs JIOTHYECKON
IIOCJIEA0BATENBHOCTH B U3JI0KECHUH
IIPOrPaMMHOI0 MAaTEpPHAJIA.

3 -

Hwuxe 60 F

OreHKa «HEYIOBIETBOPUTEIBHOY
BBICTABJISICTCA CTYACHTY, KOTOprfI HEC
3HAET 3HAYUTEIBHON YacTh
OpOrpaMMHOr0 MaTepuaa, JOMyCcKaeT
2 - cymiecTBeHHble omnoOku. Kak mpasuio,
«HEY0081eMBOPUMETLHO OLICHKA «HEYIOBJICTBOPUTEIBHOY
CTaBUTCS CTY/I€HTaM, KOTOpPbIC He
MOTYT MPOJIOJKUTE 00y4deHne 6e3
JIOTIOJTHUTENBHBIX 3aHATUH 1O
COOTBETCTBYIOIIEH TUCITUTIIIMHE.

6. VYAEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUE
YYEBHOM JUCHUTIAHBI

OcHOBHBIE THOOPMAIIMOHHBIE UCTOYHUKH:

1.

KOMIUIEKC ITPOI'PAMM B 3AIMIIEHHOM UCIIOJIHEHUN «CUCTEMA IT1OJIHOT'O
KMU3HEHHOI'O 1IMKJIA U3AEJINN «IUPPOBOE ITPEAINPUATHUEY. OcHoBHas BEPCHUS
nporpaMmMHOro moayisi «Cucrema KOHCTPYKTOPCKOTO —NPOEKTUpOBaHUs»  (Bepcus 1).
PykxoBozcTBo oneparopa - 07623615.00423-05 34 01 — POALI-BHUND®, 2021 1. — 292 c.

. KOMIUIEKC ITPOI'PAMM B 3AIIMINEHHOM UCITIOJIHEHUN «CUCTEMA ITOJIHOT'O

KU3HEHHOT'O LIMKJIA U3JAEJIUN «(IMUDPOBOE IPEJIPUATUE». OcHOBHAas BepcHs
porpaMMHOro mMoayis «CucreMa KOHCTPYKTOPCKOro npoektupoBanus» (Bepcus 1). I13 TII. -
07623615.00423-04 81 01-6, Yactp 6— POALI-BHUNDD, 2021 1. — 720 c.

KOMIUIEKC IMTPOI'PAMM B 3AINMIIEHHOM HCIIOJIHEHUN «CUCTEMA ITOJIHOI'O
KU3HEHHOT'O LIMKJIA U3JAEJINN «IUDPOBOE IPEJIPUSATUE». OcHOBHas BepcHs
IporpaMMHOro mMoayis «CucreMa KOHCTPYKTOPCKOro npoektupoBanus» (Bepcus 1). I13 TII. -
07623615.00423-04 81 01-3, Yactp 3— POALI-BHUNDD, 2021 1. — 803 c.

KOMIUIEKC IMTPOI'PAMM B 3AINIIEHHOM HCIIOJIHEHUN «CUCTEMA ITOJIHOI'O
KU3HEHHOT'O LIUKJIA U3JAEJIUN «(IUDPOBOE IPEJIPUATUE». OcHOBHas Bepcus
nporpaMMHOro mMoayis «CucreMa KOHCTPYKTOPCKOro npoektupoBanus» (Bepcus 1). I13 TII. -
07623615.00423-04 81 01-1, Yacts 1 - POAL-BHUND®, 2021 r. — 889 c.

OneHouHble MaTepuaibl A JEMOHCTPALMOHHOIO 3K3aMeHa IO craHaaptam Bopiaackuiic
Poccun no komnerennuu «Muxxenepusiii nuzailn CAD». — YTBepxkaeno IlpaBnenunem Coroza
(ITporokon Nel7 ot 19.12.2017 1.). Onobpeno Pemennem DxcreptHoro cosera npu Corose
«ATEHTCTBO pa3BUTUS TNPO(PECCHOHANBHBIX COOOIIECTB U pabounx KaapoB «Monozabie
npodeccuonansl (Bopnackuminc Poccus)» (ITporokon Ne 43/12 ot 15.12.2017 1.)

JlonmoJIHUTEILHAS TUTEpATYpA:
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[Tporpammuoe obecnieuenue u Marepuer-pecypcesl, Tutors Fails/

HopenkoB N.II. OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOSKTHPOBaHMs: Y4eO. /Uil BY30B. 3-€
u3M., nepepad. u gon. — M.: U3a-so MI'TY um. H. D. baymana, 2007. — 336 c.

HopenkoB W.I1., Ky3pmuk I1LK. HMubopmanumonHas moaiaepkka HayKOEMKHX W3ACIIAN
(CALS-texnomnorun). — M.: Uzn-so MI'TY um. H.D. Baymana, 2002.

Cynoe E.B., Jleeun A.U., IletpoB A.B., UyGapoa E.B. TexHoysorum WHTErpupOBaHHOU
JIOTUCTUYECKON MOANEPKKH H3Aenuil MammHocTpoeHus. — M.: "HudopmbGropo”, 2006. —
406 c.

HurepHeT-pecypchbl

1. http://window.edu.ru/-emuHoe OKHO 10CTyIa K 00pa30BaTeIbHBIM pecypcam
2. http://www.apm.ru/rus/ -caiit HayuHO-TeXHUYECKOTO IieHTpa AIIM

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOMN
JTACLHMUILIMHBI

Jna npenonaBanus aucuuiuinabel «CAIIP: ¢yHKUIMOHMpOBaHHE NPOEKTHBIX MOAYJIEH Ha

M(pPOBOM TPEANPHUATHIY B By3e OpraHu3oBaHa Kadeapa MUPPOBBIX TEXHOJOTHH, TJE CO3/IaHBbI
CIEAYIOLIUE YCIOBUS:

KomnproTepHsIil Kj1acc CKBO3HOTO MpoeKkTupoBanus, 2020 r

- ABromaTtusupoBanHoe Pabouee mecto (APM) - 16 .,

- Hoyr6yx — 1 mt.

- Monwurop (TV)

- Windows10

- [10O «kKOMIUJIEKC ITPOI'PAMM B 3AIIUIIEHHOM UCTIOJIHEHUN «CUCTEMA
TTOJIHOI'O XKM3HEHHOI'O ITUKJIA M3AEJINN «( TUOPOBOE ITPEJITPUATHE,
Bepcus 4

- WinRar

- AdobeReader

- AutuBupycHoe 10

JlokanbHas BEIYMCIUTENBHAS CETh ¢ BbIX0JI0M B MIHTEepHeT (mpomnyckHas cnocoOHocTh 10
Mo6ut/c)

Tabnuua 7 - UadpactpyKTypHbIi JUCT A 00ydeHus 16 yenoBek

Ne HanmeHnoBaHue En. uzm. Koxa-Bo
Tynbokc yuacTHUKA
1 Pyuka cunss . 16
2 Kapangam npocroit, | L. 32
HB
3 BrokHOT Ms . 16

3anmceit, A4

OducHoe ocHareHne

TUTOMIAIKU

4 APM tuna [T. 16
rpadudeckas
craumust* Tun Al

5 Monutop (Muaumym | 1T, 32
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27”)* Tun M1

6 Manunynstop tTuna | LT, 16
«MBIIIIbY

7 KiaBuatypa c . 16
1IU(POBBIM OJIOKOM

8 ITepenocnoii ITK* . 1
tun H2

9 ITpoexTop Epson EH- | L. 1
TW5650

10 Cron opucHbIit 1. 16

11 Crtyn oducHbIit . 16

12 OKpaH . 1
MPOCKIIMOHHBIN

*I1puka3 ['ockopniopanmu Pocatom ot 03.02.2020 N1/96.

8 OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

WuTepakTHBHOE OOyYeHHE OCYIISCTBISICTCS B YCIOBHSX IOCTOSHHOTO, aKTUBHOTO
B3aHMOII€I>'ICTBI/I$I BCCX yHalmuxcCsa MW PaBHOIPABHOI'O BBaHMOHeﬁCTBHﬂ npernoaaBarcjiia H
oOy4yaemoro. MHTepakTHUBHAs TEXHOJIOTHS OOYYEHHsT — OTO Takas OpraHu3amus mporecca
O6yquH$I, npu KOTOpOfI HEBO3MOXKHO HCY4YaCTHC CTyACHTa B KOJIJICKTUBHOM,
B3aMMOJIOTIOJIHSIONIEM, OCHOBAaHHOM Ha B3aMMOJICHCTBHHM BCEX €ro YYaCTHHUKOB IPOIECcCe
00ydJaromiero mo3HaHus.

[Ipy mpoBegeHuM 3aHATHI TO BCeM paslenaM Kypca MaTepuan MpelCTaBiseTcss B BUIE
OJICKTPOHHBIX Hpe3eHTaHHfI.

B mporecce o00ydeHHs aKTUBHO HCHONB3YeTCd KOMIBIOTEPHBIA MpakTUKyM (pa3dop
KOHKPETHBIX CUTYyalHii).

[IpoBoAsTCS KOMIIBIOTEPHBIE CHUMYJNSIIMM TIPU BBINOJIHEHUU IJIA0OpPaTOpHBIX paboT u
MMPOBCACHUH IMTPAKTUICCKHUX 3aHSTHH.

9. METOANYECKHUE PEKOMEHJAIIUAN CTYAEHTAM o
OPI'AHM3 AU UB3YUYEHUA JUCHUIIJINHBI

Memoouueckue pekomenoayuu 011 npenooagame’isi no padome ¢ padoyeit nPoZPammon

Ha neximoHHbBIX 3aHATUSAX PACKPHIBAIOTCS OCHOBHBIE BOIPOCHI B paMKaxX paccMaTpUBaeMon
TEMBbI, CTaBATCS aKIIEHThI HAa HanOoJIee CI0KHBIX MOJ0KEHUAX U3ydaeMoro MaTepuaia. Martepuaibl
JIEKLWU UCTIONB3YIOTCS CTYAEHTAMHU JUISI TOATOTOBKH K JIAOOPATOPHBIM 3aHSATHUSIM.

Lenbro 1a00paTOPHBIX 3aHATHH SBISETCS 3aKpEIICHHE OCHOBHBIX U HanboJjiee mpoOIeMHbIX
BOIIPOCOB, PACKPBITHIX B PaMKaxX TEMbl 3aHSTHs, KOHTPOJb 3a CTETEHbIO YCBOEHUS CIyIIaTeNlsIMu
IIPOMJEHHOIO0 MaTepuajla U XOAOM BBIIIOJHEHUS MMHU 3aJaHui. B XoJe NpakTHUUeCKHUX 3aHITHN
3aKPEIUISIOTCS TEOPETUYECKHE 3HAHUS U TOJIOKEHHS, a TaKK€ YMEHMS M HaBBIKM pabOTHI CO
CMELUAIU3UPOBAHHBIM POTPAMMHBIM 00ECIIEUCHHEM.

OcBoeHME MpOrpaMMbl MOBBIIICHUS] KBATU(PHUKAUU TpeOyeT B KaXKIOW TeMe BBIIEIUTh
HaunboJiee BayKHbIE, 0a30BbIE MOMEHTHI U C/IeaTh akleHT Ha HuX. [Ipemnaraercs:

— 00paTuTh BHUMaHUE HA BBIABICHHE OOIIMX MPOOIIEM COBPEMEHHOTO PEATNPUATHS;

— aKLIEHTUPOBAaTh BHHMMAaHHE Ha LMKJIBl KU3HU OOOpYyNOBaHHA B cdepe NPOU3BOACTBA U
AKCIUTyaTaluu. | T-cTpaTerum Kak MHCTPYMEHT YIPaBJICHUS KU3HEHHBIM HUKIOM TO;

— 00paTuTh BHUMaHUE HAa KOHLICTIIIUH YIIPABJICHUS KAUeCTBOM IIPOM3BOJICTBA MPOIYKIIUH;

—0onee TWOAPOOHO OCTAHOBHUTCS HAa OCHOBaX METOJOJOTHM OOLIET0 W HMHXXEHEPHOTO
IPOEKTUPOBAHUSA; MOAXOAbl K OpraHu3aluM W INpoBeleHHIo mnpoekra no IT -aynury wu
pa3pabotke IT -crpaTerun
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— cienath akieHT Ha 60a3oBbix npuHIUnax UITM/CALS-TexHoI0THI;

— 00paTuTh BHUMaHHUE Ha MOJIXO/IbI K CO3JaHUI0 MHTETPUPOBAHHON MH(GOPMAIITMOHHOMN CPEIbl;

— o0paTuTh BHUMaHKHE Ha OCHOBHBIX (pyHKIMsAX PDM-cucrem;

—00paTuTh BHUMAHUE Ha IMOAXOJbl K YIPABICHUIO >XU3HEHHBIM LHUKIOM H3ICIUN mpU
ncnonb3oBanuu PLM-cucrem;

— aKIICHTHPOBaTh BHUMAHHE Ha YIPABJICHUU IMOTOKOM pabOT KakK KIFOYEBOW TEXHOJIOTHUHU
WHTErpaluy;

— akueHTtupoBath BHUMaHue Ha PLM u PDM TexHomoruu kak METOAOJOTHS MPUMEHEHHS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTMM Ui MOBBIIIEHUS KOHKYPEHTOCIIOCOOHOCTHU
MIPOMBIIUICHHBIX TPEANPUATANA Ha OCHOBE YIIpaBJjeHUE JAaHHBIMU 00 U3/ICIHH;

—Oonee moapoOHO oOpatuth BHMMaHue Ha cuctemy CIDKL[-LludpoBoe mpenmpusitie Kak
LEHTPaJbHBIA KOMIIOHEHT, pPa3paOOTaHHBII U BHEApsIEeMbId 0a30BBIM MPEINPHUITHEM,
ucnonb3zoBanue 3D moneneit Ha paznuuHbIX 3Tanax JKLU; snekTpoHHbIN TOKYMEHTOOOOPOT.

Memoouueckue pekomenoauuu 011 CHYyO0eHM 08

BBogHas yacTh DUCIMIUIMHBI TOCBSIIEHA HM3J0KEHHIO OCHOBHBIX MOHSTHM, TEPMUHOB U
IIO/IXOJIOB, UCIIOJIb3YEMBIX B IIPOEKTUPOBAHUM TEXHUUYECKUX YCTPOMCTB M cucteM. K unciny Takux
MOHATHH OTHOCATCA MPOCKTHUPOBAHUE, CTAIUS TPOSKTUPOBAHMS, MOJIEIIb, MaTeMAaTUYECKas MO,
TEXHUYECKOE 3aJaHue, yClIOBHE PAOOTOCIMOCOOHOCTH, MPOEKTHas Mpoleaypa W T.I. 3AeCh Ke
oOyuaemblii 3HaKOMUTCS ¢ Buaamu obecrnieueHus: CAIIP, tumamMu apyrux aBTOMAaTU3HPOBAHHBIX
CHUCTEM, HCIOJB3yeMbIX B TMPOMBIIUICEHHOCTH. [losicHsiercss wunTerpupyromas poiab CALS-
TexHosnoruil. CTpyKTypHpOBaHHME Npoliecca MPOEKTUPOBAHMS BENETCA B TPEX HaIpaBICHUSX,
ITOKA3aHHBIX HA pUC. | B BUJIE TpEX KOOPANHATHBIX OCEH.

Hepapxomeciaie ypoBHH

Cucmeagioe npoermuposarHIe

Hrxcxopauee 4
DPHIYUOHANBHO-NOZUHECKDE NPOSKIMUPOSAHIC
Meacpoyposers

Bocxopauee
Mincpoyposers
T Cramaoi TpoeKTHPOBAHH A
| |

HHP  OKP T Patouuti .
n%gm npogygr%u Henvunarst

DYPHIYUOHANBHOE NP 02 FINUNOBAHUL
KOHCHpPRnopcoe NpoexyuposaHue
Texronozuyeckoe NPOeKINUPOSEHIES

A CIIEKTEL TIPOEKT HP OBAHK A
{(BosoMR0 xR UE ACVENIOE 0 UM ECNU PATR OP OORBIM NOO CUCIVE 242 38)

Pucynoxk 1-CtpykTypHpoBaHue Mpoecca IpoeKTHPOBAHUS

Marepuan BBeJeHHs B J0ocTaTOYHOM Mepe ocBelleH B yueOHuke W.I1.Hopenkosa "OcHOBbI
ABTOMATU3UPOBAHHOIO MPOEKTUPOBAHHUS .

Tema 2 comepxutr ceneHust o TexHuueckom obecneueHnn CAIIP. Ilpenmonaraercs, uTto
YUTATENIb 3HAKOM C apXUTEKTypOol KOMIBIOTEPOB B 00BbEME MPEIBAPUTEILHO N3YUYEHHOIO OOIIEro
Kypca HH(OPMATHKH, TO3TOMY CBeIEHHUS 00 YCTpOHCTBax M THUIAX KOMIIBIOTEPOB JAIOTCS B
kpatkoii (opme. CoBpeMEHHOE MPOEKTUPOBAHHME SABISAETCS COBMEIIEHHBIM U  OOILICHHE
pa3pabOTYMKOB M aBTOMAaTH3MPOBAHHBIX CHCTEM IPOUCXOAUT Yepe3 KOPIOpPATUBHBIC CETH.
Onucana TUMMYHAS CTPYKTypa TaKOW CETH.
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XapaKTepUCTUKU KOMIIBIOTEPOB U CETEBBIE TEXHOJIOTUU ITOCTOSIHHO U3MEHSIOTCS, I09TOMY B
KayecTBE JIONOJHUTEIBHOHN JINTEpaTypbl IO BTOPOM I1aBe LeNeco00pa3HO MCIOIb30BaTh OAHO U3
yueOHBIX U3JJaHUl He 0oJiee YeM JABYX-TPEXJIETHEH JTaBHOCTH.

Tema 3 oaHa u3 HauOosee €MKUX IO COAEP)KAHHUIO, IIOCKOJIIBKY B HEHl paccMaTpUBaroTCs
BOMPOCHI MAaTEeMAaTUYECKOr0 MOJCIUPOBAHMS, JIeKAIIUe B OCHOBE OOJBIIMHCTBA HPOCKTHBIX
npouenyp B CAE-cucremax, mpudyeM pacCMAaTpUBAIOTCA MOJAEIN M METOABI, OTHOCSIIUECS K
Pa3HbIM HEPAPXUUYECKUM YPOBHSM IPOEKTUPOBAHUS, HAUMHAS C MUKPOYPOBHs (YPOBHS MoOJEJeH C
pacIpe/ielIeHHbIMU TapaMeTpaMy) M KOH4Yas ypOBHEM HauOoJjiee CIO0KHBIX TEXHHUUECKUX CUCTEM
THIIA BBIYUCIIUTENBHBIX CETEW WM ITPOMBILUICHHBIX IIPEANIPUATHN.

W3yueHue myullie HaYMHATh C aHAIOTOBBIX Mojenell. Ha puc. 2 06001eHHo moka3aHo, 4To U3
ce0sl TPENCTABIIAIOT MaTeMaTHYeCKHEe MOJIEIM Ha MHKPO- M MaKpOYPOBHSIX M C KaKHUMHU
peoOpa3oBaHUsAMU MaTEeMaTHUYECKUX MoJeNell MPUXOJUTCS MUMETh JeJI0 B MpOorpaMMmax aHajln3a,
IpEeXIe YeM Mojieib OyAeT JoBeleHa J0 BHUJA, PEalM3yeMOro C IOMOIIbI0 CHCTEMbl KOMAaH]
KOMIIbIOTEPA.

Murpoyposene
Mepcpoy poger
EHITHATEHEIE
ﬂ?ﬁ?[e‘ap}ma B YaCTHBIX %gg{%ﬂ;;‘gg apmE
ODH3ED
AHBIX TIép eMEHER T OOED: HOEEH HEIR
{ 0T OUMEIR METOZBD) mid § ep eHIHANBHELE
Yp ABHEHHSA \
CHauIoHapHBE 3a0a¥u; e
HENUHE LHBLE rebparnaa
[ S (xEfom ez pererre O3
Hermrme ke anT edp antec KHe /
YD ABHEHHHA
JImH eapm2atg
(meron HeroToHa)
'
JIHHefHEBIE AN edp aHIecKHe Hem el e
YPaBHEHHA nuriixbe
- HEC RN OHANH BLE 3A0 0 1

[ AX=B - pemenne merogom [aycca J

Pucynok 2-Ananorossie MaTeMaTH4E€CKHE MOAEIU

Marepuan 1Mo aHaJIOTOBOMY MOJIEITHPOBAHUIO JIOCTATOYHO TIOJIHO HW3JI0KEH B YYEOHHKE
N.I1.Hopenkoaa.

K 4uciny mnomynsipHBIX SI3BIKOB HMMHTAIIMOHHOTO MOJCIUPOBAHUS CIOXKHBIX CHCTEM C
JOCTYITHBIM MPOTPAMMHBIM oOecrieueHueM OTHOCUTCS s3Ik GPSS. DTOT s3bIK BEIOpaH B KauecTBe
0a30BOTO ISl U3YYCHHUS] CHCTEMHOTo MojenupoBanus. J[ns Gonee mompoOHoro m3ydenuss GPSS
MOXXHO pekoMmeHmoBaTh mocodue B.Tomameckoro wu  E.JKpanosoit "HmutanuonHoe
MozennpoBanue B cpeae GPSS".

Teopetnueckuii MaTepuana TMOJKPEIUICH IUKIOM J1a00opaTOpHBIX paboT Ha 0a3e OgHOU U3
npombinuieHHBIX CATIP, Hanpumep, CIDKL-I{udposoe npennpusitue.

Pemienusi, npuHuMaeMbie B MPOLECCE KOHLENTYATbHOTO MPOSKTUPOBAHUSI CIIOKHBIX CHUCTEM,
PAacCMOTPEHHBIX B TEME 2, OKa3bIBAIOT CYIIECTBEHHOE, a 3a4acTyl0 M ONpPENENSIONIee BIUSHUE Ha
MOTPEOUTENHCKUE CBOWCTBA M37eNus. METONUKH U CPEeICTBa KOHIENTYAIBHOTO MPOSKTUPOBAHUS
paccmaTtpuBaloTca B Teme 3. B KauecTBe NOMOJHUTENbHBIX MarepuasioB no meroaukam IDEF
MOKHO HCIIOJB30BaTh KHUTY KOMIBIOTEpHBIE YepTex)HO-TpadUuecKue CUCTEMBI NI pa3padOTKH
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KOHCTPYKTOPCKOM M TEXHOJOTHYECKOH JOKYMEHTAIlMH B MAIIMHOCTpOeHUU. Yuel. mocobue. / [lox
pen. JI.A. Uemnuuckoro M.: M3narenbckuid HeHTp «Akagemusi». 2002. 224c¢

Tema 4 mnpemycMaTpuBaeT O3HAKOMJIGHHE C pa3IMYHBIMH THUIIAMH [POMBIILICHHBIX
ABTOMATU3UPOBAHHBIX CHCTEM C WX IPHUBS3KOH K JTamam >XM3HEHHOrO LUKIA m3neiuid (puc. 3).
Kpartko paccMOTpeHbl Ha3HaYEHUE aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBJICHUsI, OOJbIIIee BHUMAHHE
yIEJIEHO CHCTEMaM aBTOMAaTU3UPOBAHHOTO POESKTUPOBAHUSL.

hﬂcﬁmnmﬁﬁe CRMH; ERP
“—~—.__|___\- /_/_,
IfpoexTporamme | —| SCM
— y
| IMonroTorxa MRP-2
CAE NP OMZEONCTE A /‘
CAD
yd
I CAM IlpoxsEone THO
= r
PDM MES IRCIUTYATAUMHA
\ f SCADA
/.f’ [ Ymwoocama
CNC|  |ETM{

PLM | —

Pucynok 3-)Ku3HEHHBIH [UKIT POMBINUICHHBIX U3CTUI

3necy pexkomenayercsi nocobue Cynoa E.B., Jleuna A.U., IlerpoBa A.B., UybGaposoii E.B.
«TexXHOIOruy MHTErPUPOBAHHOM JIOTUCTUYECKOMN MOAEPKKH U3EIUI MAaIlIMHOCTPOCHUS».

B 3akmoyeHnn paccMaTpuBarOTCS MPOOJIEMbl HHTETPALUU Pa3IMYHBIX aBTOMATH3MPOBAHHBIX
cucteM Ha 0aze TexHosorui uHdopmanmoHHo noanepxku mznenuit (CALS-texHomoruii). 31ech
n3y4darorcst ocHOBbl CALS-TexHONOrMii, BBIpa)kKEHHBIE B PSAEC MEXIYHAPOAHBIX M HAllMOHAJIbHBIX
CTaHJApTOB, B TMepByl odepens, B cranmaprax I[SO 10303 STEP. Ilockonbky wuHTErpanus
aBTOMATHU3MPOBAaHHBIX  CHUCTEM  MOApPa3yMEBAaeT  MHCIIONb30BAHUE COBPEMEHHBIX  CETEBBIX
TEXHOJIOTUH, B TIJIaBy BKJIOYEHBI MaTepuanbl o mnpumeHeHuto Web-texHonoruil. [lpu ero
OcBOE€HMM MoryT okasarbcsi none3HbiMu  kHuru  W.IL.HopenkoBa wu  IL.K.Ky3pmuka
"UndopmanronHas nojaepxka HaykoeMkux wusnenuit" u A.®.Komumna, M.B.OBcsHHHKOBA,
A.®.Crpekanos u C.B.Cymapokosa "YipaBieHHe KU3HEHHBIM UKJIOM IPOIYKIUH'".

Pabouass mporpamma TUCIHUIUIMHBI cocTaBieHa B coorBerctBun ¢ OC HUAY MHUOU
(®r'OC) n yueOHBIM MJIaHOM OCHOBHOI 00pa3oBaTeIbHON MpOrpaMMsl (Iporpamm).

ABtop(s1): gouieHT kadeapsl TCM, kaHa. e, HayK Henucona H.A.
Penensent(sl): Benyuuii unxkenep-rexuosor 3asona POAL BHUNO D Hpo3znos A.IO.
« » 20 T.
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