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COCTaBJICHA HA OCHOBAHUHU y‘IEGHOFO IJ1aHa:
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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1{®opmupoBanue y CTyACHTOB CUCTEMATH3UPOBAHHBIX 3HAHUH B 00J1aCTH aBTOMAaTH3alUH IPOSKTUPOBAHUS CUCTEM U
CpEeICTB yIpaBJICHUS

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huka (pa3gen) OOITL: b1.B.01

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.1.1|{CoBpeMeHHBIC IPOOIEMBI aBTOMATH3AIIMH

2.2|AMCcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOIYJIs1) HEOOX0IUMO KAK
npeaecTBylouiee:

2.2.1|TIpon3BOACTBEHHAS NIPAKTHKA, HAYYHO-HCCIIE0BaTENIbCKas padoTa

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbBI
MOAYJis)

IIK-3.1: YMeeT NOAr0OTABIMBATL U YTBEP:KAATh 32/JaHHUsI HA BbINOJHEHUE PA0OT HA NOATOTOBKY IPOEKTHOM JOKYMEHTalHH
aBTOMATH3UPOBAHHON CHCTEMBbI YIIPAaBJIeHUs TEXHOJIOrH4eCKUMH NpoLeccaMu

IK-3.2: Ananu3zupyet nndopmManuio 00 aBTOMATU3UPOBAHHBIX CHCTEMAX YIPaBJIeHUs] TEXHOJIOTHYECKHMMH MpoleccaMu 1
HCIOJIb3yeMOM 000py10BAHUHU BeIyIIMX MPOU3BOANTE e

IIK-3.3: Pa3pabaTbiBaeT BAPHAHTHI CTPYKTYPHBIX €XeM aBTOMATH3UPOBAHHON CHCTEMbI YIIPaBJIeHUs TEXHOJOTHYECKUM
MPOLECCOM H OCYILECTBJIAET BLIOOP ONTHMAJIbHOI CTPYKTYPHOIH CXeMBbI

B pe3yabTaTe ocBOEeHNS TMCHUILTAHEI 00yYAIOLIUICS T0JIKEH

3.1|3unaTth:

3.1.1|npUHIHITEI TPOSKTHPOBAHUS CHCTEM aBTOMATH3AIMH U YIIPABICHUS;

3.1.2|coBpeMeHHbIe HHHOPMAIMOHHBIC TEXHOJIOTUY;

3.1.3|npuHIune! GYHKIMOHUPOBAHUS 00ECIEUNBAIOLIINX HOACUCTEM.

3.2|Ymethn:

3.2.1|bopmynupoBath 3a1a4 IPOSKTHPOBAHMUS MTPOTPAMMHO-aINapaTHBIX CPECTB;

3.2.2|pa3pabaThIBaTh AJITOPUTMBI YIIPABJICHUS B TEXHUUECKUX CUCTEMAX;

3.2.3|000CHOBATh UCTIOIB30BAHUE METOJIOB M CPE/ICTB.

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pa3aenoB u Tem /Buag | Cemectp / | YUacoB (Kommeren-| JlurepaTtypa IIpumeuanue
3aHATUS 3aHAaTHs/ Kvnc 1001
Paznen 1. Beenenne B ACY TII
1.1 Beenenne 8 ACY TII. OcHoBHBIC 3 2 TK-3.1 JI.3

HPEACTaBICHUS O METOJaX U CPEICTBAX
ynpaBiieHHs. ABTOMaTH3UPOBaHHbBIE
CHUCTEMBI  YIIPABJIEHUS
TEXHOJIOTHYECKUMH  ITPOLIECCAMH.
Crpykrypa OPC B3aumoneiictuii. /JIex/

1.2 CamornoaroroBka. Pabora ¢ 3 13 TIK-3.1 J12.1J13.1
UH(OOPMAIMOHHBIMH PECYPCAMHU U
JIMTEPATYPOH, JUTS TIOATOTOBKH K
BBINTOJTHEHUIO KOHTPOJILHOU padoTsl. /Cp/

Pazgen 2. AnnapaTtHbie H IpOrpaMMHbIe

cpeacrea ACY TII
2.1 IIporpaMmmupoBaHie KOHTPOIIEPOB 3 4 MK-3.2 | JI2.3J13.1 JI3.2
Siemens. Hacrpoiika korburypauumn 32

koHTposuiepa SIEMENS S7-300. OcHoBbI
POTPaMMHUPOBaHUs Ha si3bikax STEP
7.1lenb paboThL: IPOU3BECTH
MOAKIIOYSHUE HEOOXOIUMBIX MOIYJIei B
HPOEKTE ISt IPOrPAMMHPOBAHHS U
(YHKIIMOHUPOBaHHUS, 3HAKOMCTBO C
0COOEHHOCTSIMH IIPOTPaMMHPOBAHUS
IpOrpaMMUPYEMOro JIOTI4eCKOro
kouTpOmtepa (IIJIK) Siemens S7-300 na
si3bikax LAD/STL/FBD B cpene STEP7.
/J1ab/




2.2

Camonoaroroska. Pabora ¢
MH()OPMAIMOHHBIMH PECYPCaMU U
JINTEPATYPOiA, JUIsl HOATOTOBKH K
BBINOJIHEHUIO JIab0paTOpHOil paboTsl. /Cp/

14

IK-3.2

J12.1 J12.2J13.2

2.3

AnmapaTHsle U IPOrpaMMHBIE CPEJICTBA
ACY TII. ®yHKIHOHAIBHBIC OJOK-CXEMBI
aBTOMAaTHYECKOr0 KOHTPOJLS,
PEryIHpoBaHUS U YIIPaBICHHS.
ITporpammipyeMmslii lorfueckuit
KOHTPOJLIEP, apXUTEKTypa, OCOOCHHOCTH.
/JTex/

IK-3.2

2.2

Paznen 3. MIPOEKTUPOBAHUE
ACYTI B CPEJIE SCADA-CUCTEME
TRACE MODE

3.1

Apxurexktypa SCADA-cuctems! Trace
Mode (AdAstra Research Group, LTD.).
Ha6op nporpaMMHBIX CPEACTB s
co3ganusa ACYTII u ACVYIIL Cpencra
pa3paboTKH onepaTopckoro nurepdeiica
(SCADA/HMI), mporpaMMHpOBaHHs
KoHTposuiepoB (Softlogic), ynpasnenust
ocHoBHbIMU (poHaamMu (EAM),
nepconasiom (HRM) u
pou3BOACTBeHHBIME TIporieccamu (MES).
/J1ex/

IK-3.3

3.2

TIpoexT, y3en, 6a3a kaHAJIOB, IA0IOHBI
3KkpanoB, FBD-nporpaMmebl, apxXUBbBI 1
OTYETHI TPEBOT, PEKUM aBTOMOCTPOCHHSI.
Toxacucremsr Trace Mode:
HHCTPYMEHTAIIbHAS CHCTEMA Pa3paboTKu U
HCTIOJHUTEIbHBIE MOYNH (runtime).
Pemaktop 6a3pl KaHAIOB; PEIAKTOD
MPE/ICTABIICHHS TaHHBIX; PEIaKTOP
mwaboHoB. Lenpro mabopaTopHOil paboThI
SIBJISIETCS IPAKTUYECKOE 3HAKOMCTBO CO
SCADA-cucremoii Trace Mode. 3ananue:
CO3/IaTh MTPOEKT, Y3JIbI MIPOCKTA, CBSI3H
Y3II0B IIPOEKTa MKy CO0OiA,
BBIIIOJIHEHUTH NIPOLIEAYPY
ABTOIOCTPOCHHUS KaHAJIOB JUIS
KOHTPOJIIEpA U OTIEPATOPCKON CTAHIIHH.
/J1a6/

IK-3.3

JI1.2J12.1J13.2
€)!

3.3

Camormoaroroska. Pabora ¢
UMH()OPMAIIIOHHBIMU PECYpcaMu U
JIMTEPATYPOIA, JUISI HOATOTOBKH K
BBINOJTHEHHUIO JIA00paTOpHOit paboTsl. /Cp/

14

IK-3.3

Paznen 4.

4.1

Penakrop nporpamm FBD B SCADA-
cucreme Trace Mode, GpyHKIMOHANBHBIC
610KH, OnOIMOTEKN (HYHKIIMOHATBHBIX
OJIOKOB «ApU(PMETHIESCKUEY,
«PerynupoBanuey, «Ympasnenuey. bioku
DZONE, PID, Ha3HaueHue,
¢ynkmonuposanue. /Jlex/

IK-3.3

J12.2




4.2

Co3nanue mporpamMM ynpasIIsIOIIETo 3
ycrpoiictsa. B pepakrope nporpamm FBD
CO371aTh JIBa KOMIIOHEHTA «Y IPaBJICHUE» U
«INM». 13 6ubnuorexu
(hYHKIIMOHABHBIX OJIOKOB, M3 KJIACCOB
00BEKTOB «ApHU(METHUECKUEY,
«PerynupoBanuey, «YIpaBieHne»
BbIOpaTh HE0OXOUMBIE OJIOKH,
OIIPEAETUTh BHYTPSHHHE CBSA3U MEXIY
BXOJIaMHU H BBIXOJIaMHU OJIOKOB, HA3HAYUTh
NPUBSI3KH K apryMeHTaM. Vcnons30BaTh
010Kk X-Y 11U BEIYMCIIEHUS KOJa
paccoriaacoBaHMs MEXAY KOJOM 3aTaHHs U
KOJIOM CyMMBI PEaJIbHOW TeMIIEpaTyphl B
KaMepe M CHrHaia Bbixoja, ook DZONE
JUIS MOZAEITPOBAHUS 30HBI
HEYyBCTBUTEIbHOCTH, 010K PID mmst
(hopMHpOBaHUS YIIPABIISIOLIETO
Bo31eHcTBus. /JIab/

IK-3.3

JI1.2J12.2J13.1

21032

4.3

Camomnoaroroska. Pabora ¢ 3
HH(OOPMAIMOHHBIMH PECYPCAMU K
JIUTEPATypOil, [T TIOATOTOBKH K
BBIMOJTHEHHUIO JIA00paTOpHOit paboTsl. /Cp/

15

IK-3.3

JI3.1

KOHTpOJIbHAs paboTa

44

/OKk3aMeH/ 3

36

IK-3.1
IK- 3.2

J12.1

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4ynbie MaTepHAJIbI 1Sl TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOI aTTecTallUK

Hpe,Z[CTaBJ'IeHLI OTACIIBHBIM JOKYMEHTOM

5.2. OHeHO‘IHLIe MaTepuaJbl 11 THATHOCTUYECKOI'0 TECTUPOBAHUSA

HpeﬂCTaBﬂeHLI OTACIbHBIM JOKYMEHTOM

6. YYHA EBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOZY JIS)
6.1. Pexomennyemasi 1urepaTypa
6.1.1. OcHoBHasi TUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Konnu-Bo

JI1.1 |Iummapés B. 1O. ABTOMaTH3aLUs IPOU3BOACTBEHHBIX IPOLIECCOB B M.: Akagemus, 2007 5
MAaIIHHOCTPOSHHH: YYEOHHK ISl CTYICHTOB BBICIIMX Y4eOHBIX
3aBeJICHNH, 00y4aroIuXcs 110 crenuaibHOCTh "TexHomorus
MAaIIMHOCTPOEHU'" HAIlPaBICHUS MOATOTOBKH
"KOHCTPYKTOPCKO- TEXHOJIOTHYECKOE 00ecIIeueHe
MAaIIMHOCTPOUTENFHBIX IPOU3BOJCTB"

JI1.2 [TyroB B. B., Ceprees |IIpoexTnpoBaHie aBTOMaTU3UPOBAHHBIX CHCTEM ylpaBiaeHus B |OpeHOypr: 1

A. 1., ITapos H. C. TRACE MODE: Y4e6Hoe nocodue OpenOyprekuit
roCyJapCTBEHHBIN
yausepcutet, ObC
ACB, 2017,
3JIEKTPOHHBIN pecypc

JI1.3 |Knenukos B.B., ABTOMaTH3aIHsI MPOU3BOICTBEHHBIX MPOIECCOB: YdyeOHOEe Mocksa: OO0 1

Cynran-3ane H.M., nocobue "HayuHo-

Cxuptnamse A.l'. W31aTEbCKUH IEHTP
NHOPA-M", 2022,
3JIEKTPOHHBIN pecypc

6.1.2. JlonoTHUTeIbHAS IUTEPATYPA
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscrBo, ron | Konuu-so
JI2.1 |®enopos IO. H. CrpaBounuk unxenepa no ACYTII: npoexTupoBanue u Bomnoraa: Uadpa- 1

paspabotka. Tom 1: VueOHO-TIpakTHUECKOE TOCOOHe

Wnxenepus, 2016,
JJIEKTPOHHBINA pecypc




J12.2 | ®enopos 1O. H. Cnpasounuk umkenepa nmo ACYTIL: nmpoexktupoBanue u Bomnoraa: Uadpa- 1

paspabotka. Tom 2: YueOHO-nIpaKTHUECKOE ITocobue Wmnxenepus, 2016,
3JIEKTPOHHBIHN pecypc
J12.3 |Tpodumor B.B., WHuTennexTyanbHble aBTOMATU3UPOBAHHBIC CHCTEMbI Bonoraa: Uadpa- 1
Kynakos C.M. YIIpaBJICHHS TEXHOJIOTHYECKUME 00beKTaMu: Y4ueoHoe nocooue|mxenepus, 2020,

3JIEKTPOHHBIN pecypc

6.1.3. MeTtonnueckue pazpabdoTku

ABTODBIL, COCTaBUTEIH 3arnaBue W3znarensctBo, rox | Konuu-Bo
JI3.1 |Cxusp B. B. Ob6ecneuenue 6ezomacHocT ACYTII B cooTBETCTBUY C Mocksa: Nudpa- 1
COBpPEMEHHBIMH CTaHJapTaMu: MeTouuecKoe nocodue Wmxenepus, 2018,
3JIEKTPOHHBIN pecypc
JI3.2 |Bbparunckuii M. 1., IporpaMMHpoBaHHE KOHTPOJLIEPOB Siemens: aboparopusiii  |Cypryr: 1
Tapaxanos /I. B. TIPaKTUKYM W3narenbckuii meHTp
Cypl'V, 2016,
3JIEKTPOHHBIN pecypc

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH ""UHTepHeT"

D1 |ACY TII AdAstra Research Group http://www.adastra.ru

32  [IIporpammupoBanue KoHTposLIepoB Siemens https://elib.surgu.ru/fulltext/umm/4658

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1

CBo06oHO pactpocTpaHseMas HHCTpyMeHTalIbHas cuctema Trace Mode 5.0 u Bbime

6.3.1.2

IMaket nmpukaagaeix mporpamm Microsoft Office

6.3.1.3

OneparonHas cuctema Windows

6.3.2 IlepeyeHb HH(POPMALUOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

IEEE Standards [mexrponHslii pecypc] — Pexxum moctyma: http://www.ieee.org/standards/index.html

6.3.2.2

http://www.garant.ru adopmaiimoHHO-paBoBoii optan ['apant.py

6.3.2.3

http://www.consultant.ru/CripaBouno-tpaBoBas cucrema Koncymnsrant ITimoc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME TUCIUIIJIMHBI (MOAY JIS)

7.1

VYueOHast ayIuTopus AJ1s IPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTo TUMa (J1AO0OPaTOPHBIX 3aHATHH),
TPYIIIOBBIX H MHIMBUAYaIbHBIX KOHCYJIBTALMH, TEKYIIEr0 KOHTPOJIS U IIPOMEXYTOUHOH aTTeCTallui OCHALIEHA: KOMILIEKT
CIHeNMANN3UPOBAaHHON yueOHOW Mebenn, MapkepHas (MeJIoBasi) JOCKa, KOMILICKT MEPEHOCHOTO MYJIbTUMEHUIHOTO
000pyIOBaHHs - KOMIBIOTEP, MPOEKTOP, IPOSKIMOHHBIN 3KPaH, KOMITBIOTEPHI C BO3MOXKHOCTEIO BEIX0Aa B VIHTEpHET 1
JOCTYIIOM B JIEKTPOHHYIO HH(OPMALMOHHO-00pa3oBaTenbHylo cpeny. ObecneueH f0ocTym k ceTu MIHTepHeT u B
NIEKTPOHHYIO HHOOPMAITHOHHYIO CPEy OpraHM3aLIH.




