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1. HEJIX OCBOEHUMA JUCHUTIINHBI
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q)Ole/lpOBaHI/le Y CTYACHTOB CUCTEMATU3UPOBAHHBIX 3HaHUI B 00JaCTH aBTOMaTU3allu MPOCKTUPOBAHUSA CUCTCM U

CPEZCTB YIIPaBICHUS

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOIIL

Huxn (pazgen) OOIT: b1.B.01

2.1

TpebdoBanus Kk npeaBapuTeIbHOIl MOATOTOBKE 00y4al0IIerocs:

2.11

COBpeMeHHBIC HpOGHCMLI aBTOMaTu3aluu

2.2

JUCHMIUIMHBI ¥ NPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHOW THCHUTJINHDBI (MOXYJIs1) HEOOX0ANMO KaK
npelecTBYILIee:

221

[IponsBonacTBEeHHAS MPAKTHKA, HAYIHO-UCCIIEA0BATEeNbCKasl paboTa

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JTUCITUIIJINHBI

(MOJY.JIST)

IIK-3.1: YMeeT NoAroTaBJIMBaTh M YTBEP:KIATh 3aJaHUsI HA BHINOJHeHHE Pa00T HA MOATOTOBKY NMPOEKTHOI T0KYMEeHTAIluN
aBTOMATHU3MPOBAHHOM CHCTEMBI YNIPABJIEHHA TEXHOJIOTHYECKUMH MPOLECCAMU

IIK-3.2: AHaau3upyeT HHGOPMALIUIO 00 ABTOMATH3HPOBAHHBIX CHCTEMAX YIPABJIEHHS TEXHOJOTHYECKIMH MPOLeccaM H
HCIOJIb3yeMOM 000pPYI0BAHUH Be1yIIHMX MPOU3BOAUTE e

I1K-3.3: PazpadaTbiBaeT BAPHAHTHI CTPYKTYPHBIX CXeM aBTOMATU3HPOBAHHOM cHCTEMbI YNIPABJIEHUS TEXHOJIOTHYeCKHM
NPOLECCOM H OCYILECTBJIsICT BbIOOP ONTUMAJIBLHOM CTPYKTYPHOM CXeMbI

B pe3yjabTare 0CBOCHUA TUCHUIIIMHBI 06yllam1um“lcﬁ JOJIZKEH

3.1

3HaTh:

3.1.1

OPUHOUIBI IPOCKTUPOBAHNA CUCTEM aBTOMATHU3allUU U YIIPABJICHHUA

3.1.2

COBPCMEHHBIC I/IH(bOPMaHI/IOHHLIe TEXHOJIOTUH,

3.1.3

MIPUHOUTB! QYHKIIMOHUPOBAHHS 00ECTIEUNBAIOIINX MTOJCUCTEM.

3.2

YMmerh:

3.2.1

(bopMyIHpOBaTh 3aJa4l MPOSKTHPOBAHUS MTPOTrPaMMHO-AIIaPATHBIX CPEIICTB;

3.2.2

pa3pabaTbiBaTh AITOPUTMBI YIPABICHUS B TEXHUIECKHUX CHCTEMAX;

3.2.3

000CHOBATH UCITOJIH30BAHNE METOIOB U CPEACTB.

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOYJIs)

Kon

3aHATHS sangTus/ Kvbnce R0

HaumenoBanmue pa3nesioB u TeM /Bujg | Cemectp /| YacoB | Komneren- | Jlurepatypa IIpumeyanne

Paznen 1. Beenenne B ACY TII

11

Bsenenune B ACY TII. OcHOBHEBIE 3 4 IIK-3.1 JI1.2
MPEJCTABICHHUS O METOIaX U CPEACTBAX
yrpaBieHusl. ABTOMaTU3UPOBAHHBIC
CHUCTEMBI YIIPABIICHUS
TEXHOJIOTHYECKHMHU TIPOLIECCAMHU.
Crpykrypa OPC B3aumoneiictuid. /JIex/

1.2

CamornoaroroBka. Pabora ¢ 3 26 I1K-3.1 JI2.3J13.1
UH()OPMAITHOHHBIMH PECYPCaMU U
JIUTEPATY PO, JJIsl TOATOTOBKH K
BBITTOJTHEHUIO KOHTPOJIBHOM paboTHI.

Paspnen 2. AnnapaTtHble M NporpaMMHbIe
cpeacrBa ACY TII




2.1

[IporpaMmMupoBaHHe KOHTPOJIIEPOB
Siemens. Hactpoiika koH(bHTYypanuu
kouTposuiepa SIEMENS S7-300. OcHoBbr
NporpaMMHpOBaHus Ha si3bikax STEP
7.1enb paboThI: MPOU3BECTH
MIOJKIIIOUYEHNE HEOOXOANMBIX MOyJIeH B
MIPOEKTE ISl IPOTPAMMHUPOBaHHS U
(YHKIIMOHUPOBAHUS, 3HAKOMCTBO C
0COOCHHOCTSIMY POrPAMMHPOBAHUS
MIPOrPaMMHPYEMOTO JIOTHYECKOTO
kouTpoutepa (TIJIK) Siemens S7-300 ua
si3pikax LAD/STL/FBD B cpene STEP7.
/J1ab/

IK-3.2

J12.1J13.1 JI3.2
32

2.2

Camomoaroroska. Pabora ¢
“H(POPMALTMOHHBIMH pecypcamu U
JIUTEPATyPOH, JJIsl TOJATOTOBKH K
BBITTOJIHEHHIO J1ab0paTopHoit pabotel. /Cp/

26

IIK-3.2

J12.3 J12.2J13.2

2.3

AmnmapatHsle U ITPOrpaMMHBIE CpPeJICTBa
ACY TII. ®yHKUHOHAIBHBIE OJOK-CXEMBI
aBTOMAaTUYECKOTO KOHTPOJI,
PEryJIMpOBaHUS U YIIPABIICHUS.
IIporpamMmmupyemslii TOrA9IecKuii
KOHTPOILIEP, apXUTEKTYPa, OCOOCHHOCTH.
/JIex/

IK-3.2

2.2

Pazgen 3. IPOEKTUPOBAHHUE
ACYTII B CPEJE SCADA-CUCTEME
TRACE MODE

3.1

Apxurexktypa SCADA-cucrems! Trace
Mode (AdAstra Research Group, LTD.).
HaGop nporpaMMHBIX CpeICTB JUIs
cozaanust ACYTII u ACVYII. Cpexncrsa
pa3paboTKH OnepaTopcKoro nHTepdeiica
(SCADA/HMI), nporpaMmupoBaHus
kouTposutepos (Softlogic), ynpasmenns
ocHoBHbIMHU (poHaamu (EAM),
nepconanom (HRM) u
NPOU3BOICTBEHHBIMY Mporieccamu (MES).
/Jex/

IIK-3.3

3.2

IIpoekr, y3ern, 6a3a kaHaIOB, MIA0TOHBI
9KpaHoB, FBD-mporpaMMsl, apxuBbI U
OTYETHI TPEBOT, PEKUM aBTOIIOCTPOCHHSI.
IMoncucremsr Trace Mode:
WHCTpYMEHTAIIbHAsI CHCTEMa Pa3paboTKu U
HCTIOMHHUTENbHBIE MOLyH (runtime).
Penaktop 0a3bl KaHAIOB; PEIAKTOP
IIPeACTaBICHHs JaHHBIX; PEJaKTOP
11a6110HOB. Lenbto 1abopaTopHOil paboTh
SIBIISIETCSI IPAKTHIECKOEe 3HAKOMCTBO CO
SCADA-cuctemoit Trace Mode. 3ananwue:
CO37IaTh MIPOEKT, y3JIBI IIPOEKTA, CBSI3U
Y3JI0B IIPOEKTA MKy COOOIA,
BEIITOJTHEHHUTH MIPOLIEAYPY aBTONOCTPOSHUS
KaHAJOB JUIsl KOHTPOJUIEpa U
orneparopckoi cranuuu. /J1a6/

IK-3.3

JI1.1J12.3J13.2
€]

3.3

Camononroroska. Pabota ¢
MHOOPMAMOHHEIMHU peCypcaMH U
JINTEPATypPOH, U1 MOJTOTOBKH K
BBITTOJIHEHHIO J1abopaTopHoit pabotsl. /Cp/

30

I1K-3.3

Paznen 4.




4.1

Penaxrop nporpamm FBD B SCADA-
cucreme Trace Mode, ¢pyHKuHOHATBHBIE
0s10KkH, ONOMTUOTEKH (PYHKIIMOHATBHBIX
0I0KOB «ApUpMETUIECKUEY,
«PerynupoBanuney, «YIpaBieHHe.
Bbrnoku DZONE, PID, Ha3znaucHue,
¢yHkunonupoBanue. /Jlex/

IK-3.3

J2.2

4.2

Co3panue mporpaMm yIpasJIstoIIero

CO3J1aTh JIBa KOMIIOHEHTA «Y IIPABIICHUEH
n «1INUM». 13 6ubnuoTexu
(YHKIMOHAIBHBIX OJIOKOB, M3 KJIACCOB
00BEKTOB «ApUPMETHUECKUEY,
«PerynupoBanuey, «YIpaBiIcHUE
BBIOpaTh HEOOXOAUMBIE OJIOKH,
OIPE/ICUTh BHYTPCHHHE CBS3U MEXIY
BXOJaMH U BEIXOZaMH OJIOKOB, Ha3HAYNTE
MIPUBSI3KY K aprymeHTam. M crnonb30Bath
6ok X-Y 17151 BEIYKMCIEHNS KOJIa
paccoriacoBaHHs MKy KOJIOM 3aaHus
1 KOJIOM CYMMBI pealibHOM TeMIepaTyphbl
B KaMepe U CHI'HaNa BBIX0Ja, OJIOK
DZONE niis MopenupoBaHust 30HbI
HE4yBCTBUTENILHOCTH, 010K PID st
(hopMHpOBaHHSI YIIPABJISIOLIETO
Bo3aeicTBus. /J1ab/

ycrpoiictsa. B pepaktope nporpamm FBD

IK-3.3

JI1.1J12.2J13.1
01092

4.3

Camomnoaroroska. Pabora ¢
MHPOPMAITMOHHBIMU PECYPCAMH U
JIMTEPATYPOi, IS IOATOTOBKH K
BBIITOJTHEHHIO JTAOOPATOPHOMH paboTHI.
/Cp/

30

IK-3.3

J3.1

KOHTpOJIbHAs paboTta

4.4

/OK3amen/

36

IK-3.1 K-
3.2TIK-3.3

J2.3

5. OIEHOYHBIE CPEJCTBA

5.1. OneHoYHBIEe MATEPHAIBI VISl TEKYLIET0 KOHTPOJISI H POMEKYTOUHON aTTeCcTaAlMMH

Hpe}lCTaBJ’IeHLI OTACIIbHBIM JOKYMEHTOM

5.2. OneHo4Hble MaTePHAJIBI AJI1 JTHATHOCTHYECKOT0 TeCTUPOBAHUSA

HpC,Z[CTaBJ'ICHLI OTACIIbHBIM JOKYMEHTOM

6. YAEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOY JIS)

6.1. PekomeHnyemasi iureparypa

6.1.1. OcHoBHas IMTEpPaTypa

ABTOpI)I, COCTaBUTEIIN

3arnaBue

W3narensCcTBO, O

Komnnu-so

Tyros B. B., Ceprees
A. ., llapos H. C.

IIpoekTHpOBaHKWE aBTOMATH3MPOBAHHBIX CHCTEM YIIPaBICHUS B
TRACE MODE: YuyebHoe nocobue

OpenoOypr: 1
OpenOyprekuit
TOCYAapCTBEHHBII
yHuBepcuret, ObC
ACB, 2017,
SJIEKTPOHHBIN

pecypce

JI1.2

Knenukos B.B.,
Cynran-3age HM.,
Cxuptname A.I'.

mocobue

ABTOMaTI/IBaI.[I/IH MPOU3BOACTBCHHBIX ITPOLICCCOB: YyeOHOE

Mocksa: OOO 1
"Hayyno-
M31aTeIbCKUI LEHTD
NH®PA-M", 2022,
3JIEKTPOHHBII

pecypc




6.1.2. lonojiHMTeIbHAS JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue W3narensctBo, roa | Koanu-Bo
JI2.1 |Tpodumos B.b., MuTennexryanbHble aBTOMaTU3HPOBAaHHBIE CUCTEMBI Bonorga: Mudpa- 1
Kymnakor C.M. YIpaBJICHUs TEXHOJOTHYECKUMHU 00bekTamMu: YueOHoe nocodue |mxenepus, 2020,
3JIEKTPOHHBIN
pecype
JI2.2 |®enopos 1O. H. Crpasounuk naxenepa no ACYTII: npoextupoBanue u Bonorga: Uadpa- 1
paspaboTka. ToMm 2: VueOHO-TIpaKTHUECKOE TTOcoOHe Umxenepus, 2016,
3JIEKTPOHHBIH
pecypc
JI2.3  |®enopos 1O. H. Crnpasounuk naxkenepa no ACYTII: npoextupoBanue u Bonorga: Uadpa- 1
paspaboTka. Tom 1: VueOHO-TIpaKTHUECKOE TTOCOOHE Umxenepus, 2016,
3JIEKTPOHHBIH
pecypc
6.1.3. MeTroanueckue pa3paéoTku
ABTOpBI, COCTABUTEIH 3arnaBue W3patensctBo, roa | Komuu-so
JI3.1 |Cxmnap B. B. Ob6ecneucnue 6e3omacHocTi ACYTII B cOOTBETCTBUH € Mocksa: Uudpa- 1
COBpPEMEHHBIMH CTaHIapTaMu: MeToJiuecKoe nocooue Unxenepus, 2018,
3JIEKTPOHHBIN
pecype
JI3.2 |bparunckuii M. A1, [TporpaMMupoBaHue KOHTPOJLIEpOB Siemens: nabopartopusiii  |CypryT: 2
Tapaxanos 1. B. MPAKTHKYM W3 narensckwmii
uentp Cypl'VY,
2016, >neKTpOHHBIN
pecypc
6.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TeJIEKOMMYHHKAUHOHHOI ceTn "UHTepHeT"
D1 |ACY TII AdAstra Research Group http://www.adastra.ru
32 |[IporpammupoBanmne kKoHTposutepoB Siemens https://elib.surgu.ru/fulltext/umm/4658
6.3.1 Ilepevens NporpaMMHOro odecnevdeHnst
6.3.1.1|CBob6ogHO pacmpocTpaHseMas HHCTpyMeHTalbHas cucteMa Trace Mode 5.0 u Bbire
6.3.1.2TTaker npukiaausix nporpamm Microsoft Office
6.3.1.3|Oneparnonnas cucrema Windows
6.3.2 Ilepeyenb nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|IEEE Standards [DnekrponHsiii pecypc] — Pexxum mocryma: http://www.ieee.org/standards/index.html
6.3.2.2|http://www.garant.ru Uadopmarponto-mpaBoBoit moprain ['apauT.py
6.3.2.3|http://www.consultant.ru/Cnpasouno-npasosas cucrema Koncynsrant [Titoc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIIUIIJIMHBI (MOYJIST)
7.1|Yuebnas ayauTopus AJIsl IPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHSATHH CEMHHAPCKOTO THIA (JJa00paTOpHBIX 3aHSITHH ),

TPYTNIIOBBIX U UHIUBULYaJIbHBIX KOHCYJIBTAUN,TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHOMN aTTEeCTallMi OCHAIICHA: KOMIUIEKT
CTeHaIN3UPOBaHHON yueOHOH MeOenn, MapkepHass (MenoBas) NOCKA, KOMIUIGKT I€PEHOCHOTO MYJIBTHMEIUHHOTO
000pyIOBaHMsI - KOMIBIOTEP, MPOEKTOP, MPOSKIUOHHBIN AKpaH, KOMIBIOTEPH ¢ BO3MOXKHOCTBIO BbIXxoJa B VIHTEpHET u
JOCTYIIOM B DJIEKTPOHHYIO HH(pOpManMOHHO-oOpa3zoBaTenbHylo cpeny. ObecrmedeH nocTym K cetd VIHTepHeT W B
3JIEKTPOHHYIO0 HH(YOPMAIIMOHHYIO CPEly OpraHH3aLUH.




