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1. [IEJIA Y 3AJIAYY YYEBHOI TUCIIATUIMHEI,
EE MECTO B YYEBHOM IIPOLIECCE

1.1. lesan 1 3aaa4m U3ydeHHUs] TN CHUTITIHHBI

Ilenvto NUCUMIUTUHBL SIBJISETCS IOATOTOBKA CIIELUAINCTOB, O0JaJalolIUX JOCTATOYHBIM
YPOBHEM KOMIETEHTHOCTH B 00JIACTH TEXHUYECKUX CPEACTB, AJITOPUTMOB U KOMIIBIOTEPHBIX IPO-
rpaMM, HEOOXOIUMBIX JIJIsl aBTOMATU3alUU TEXHOJIOTUYECKUX MPOLIECCOB.

3aoauu oucuuniuHbl:

— O3HAKOMJICHHE C OCHOBAMHU TEOPUHU aBTOMATHUYECKOTO PETyINPOBAHNUS;

— U3Y4YCHHE TEXHUUYECKHUX CPEACTB aBTOMATUUYECKUX CUCTEM YIPABIICHUS,

— H3y4YEHHUE MPOTrPaMMHUPYEMbIX JIOTUYECKUX KOHTPOJIEPOB;

— O3HAaKOMJICHHUE C SI3bIKAMU IIPOrPAMMHUPOBAHUS TPOMBIIIEHHBIX KOHTPOJJIEPOB,

— O3HAKOMJICHHE CO CpelaMM Jyisl mporpammupoBanusi koHTposiepoB 1 SCADA cucrema-
MHU.

B pe3ynbrare u3yueHus: AUCUUILTUHBI CTYJICHTBI JOKHBI
3Hamy.

— OCHOBHBIE IOHATHS O CUCTEMaX aBTOMaTHU3aIl1H;

— BHUJBI U 3371a41d aBTOMATUYECKOTO PETyJIUPOBAHUS U YIIPABICHUS,

— ycrpoiicto IUIK;

— s3b1ku iporpammupoBanust [1JIK u ux ocobennocTy;

— cpeabl ans nporpammupoBanus [1JIK u ux ocobennocty,

— SCADA cucreMsl ¥ UX 0COOEHHOCTH,

ymembs:

— pa3pabarbiBaTh CXE€Mbl aBTOMAaTH3aIluu TexHoJornueckux mpoieccoB B SCADA cucre-

Max,
enademp:
— HaBBIKAMHU [IPOTPAMMUPOBAHUS KOHTPOJLIEPOB.

1.2 TpeGoBaHus K pe3yJibTATaAM OCBOCHHUS JMCHUIIIMHBI

I[Tpouecc U3ydeHus: AUCHUILIMHBI HallpaBjeH Ha (hopMUpoBaHUE 001IEenpo(heCCHOHATBHOW KOM-
NETEHLUU!
OIIK-9 Cnioco0OeH BHEIPSATh U OCBAaUBaTh HOBOE TEXHOJIOTHYECKOE 000pyI0BaHHE

OIIK-14 cnocobeH pa3zpabaThiBaTh aTOPUTMBI M KOMIIbIOTEPHBIE TPOTPAMMBI, IPUTOHBIE JJIs1
IIPAKTUYECKOrO IPUMEHEHUS

[Tnanupyemsble pe3yiabTaThl 0Oy4eHUs MPU U3YUYEHUHU JUCLUILIINHBI, COOTHECEHHBIE C IIaHUPY-
€MBIMH pe3yJbTaTaMU OCBOCHUSI 00pa30BaTeIbHON MPOrpaMMBbl IPECTABICHBI B TAOIUIIE.



Tabmuna — [lnanupyemble pe3ynbTaThl OOy4YEHHUS MPU W3YYEHUH NUCUMUIUIMHBI, COOTHECEHHBIE C
MJIaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS 00Pa30BaTEIHLHOM MPOrpaMMBbl

Kon Ilnanupyemsie pe3yib- Kon n HanmeHoBaHHe HH- Ilnanupyemblii pe3y1bTaT 00y4eHust Kopn noka3sa-
KOMIIETeH- | TaThbl OCBOeHHs 00pa3o- | aAukaTopa gocTu:xkenus IK 10 JUCHHUILIHHE TeJIs1 0CBOe-
HUHU BaTeJILHOI POrpamMMbl HUS
N /I-1lonk-9:3HaeT criocoObl 3HaThb: 3(0OIK-9)1
BHEJIPCHUS U OCBAaMBAHMS — CII0COOBI BHEJIPEHNS ¥ OCBaBaHHS HO-
HOBOT'O TEXHOJIOTHIECKOTO BOT'0 TEXHOJIOTHYECKOT0 000PYI0BaHHUS
Crioco0OeH BHEIPATH U obop yaosz%Hm Ymern: Y(OIIK-9)1
OCBANBATD HOBOE TCXHO- W-20r1k-9: YMEET BHEAPATH — BHEIPATH HOBOE  TEXHOJOTHYECKOE
OIIK-9 HOBOE TEXHOJIOTHYECKOE 000- | 06Opya0oBaHHEe
JIoTHYecKoe 000pynoBa-
_— pynoBaHue Buaners: B(OIIK-9)1
W-3onk-9 :Braaneer HaBbIKa- — HaBBIKAMU OCBAaWBaHUS HOBOTO TEXHO-
MH OCBAaMBaHUs HOBOI'O TEX- JIOTUYECKOT'O 060pyZ[OBaHI/I$I
HOJIOTHYECKOT0 000py10Ba-
HUSI
W /I-1onk-14: 3HaeT OCHOBBI 3HaThb:
Ppa3paboTKH aIrOpUTMOB U — ycerpoiictso INIK; 3(OIIK-14)1
KOMIIBIOTEPHBIX IPOTpaMM — cpens! s nporpammupoBanus IUIK n | 3(OIIK-14)2
JUIS IPAKTUIECKOTO MpUMe- HX 0COOEHHOCTH;
HEHUS — SCADA cucreMsl U X 0cOOEHHOCTH, 3(OIK-14)3
CrocobeH paspabateiBath | UJI-2o0mnk-14: YMeeT paszpaba- YMerb:
ITOPUTMBI U KOMIIBIO- TBIBaTh aJITOPUTMBI U KOMIIb- — pa3pabaTbiBaTh cXeMbl aBToMaTn3anuu | Y(OIIK-14)1
OIlK-14 TEpHbIE MPOTrPaMMBI, IPHU- | IOTEPHBIC IPOrPAMMBI, IIPH- TexHoynornyeckux mnpouecco B SCADA
TOIHBIC ISl IPaKTHYe- TOZHBIE JJI IPAKTHYECKOTO CHCTEMax,
CKOr'0 IpUMEHEHUS IPUMCHECHUSA Baagern: B(OHK-14)1
W-3onk-14 :BraneeT HaBHI- — HaBbIKAMH IIPOTPaMMHUPOBAHHs KOH-
KaMH CO3/IaHMs &JITOPUTMOB H | TpOJLIEPOB.
KOMIIBIOTEPHBIX POTPaMMm,
TIPUTOTHBIX JJISI IPaKTHYe-
CKOT'O MPUMEHEHHUS

3. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT' PAMMBI

JlucuuninuHa SBIsIeTCs TUCIUTUITMHON 00s13aTebHOM YacT 0yioka 1 B CTpyKType oOpa3oBa-

TEIbHON IIPOrPaMMBI.

JlucuumiuHa onupaeTcsl Ha AUCHMILIMHBL KOMIBbIOTEpHAs rpaduka, MalluHbl U 000pyI0-
BaHUE HE(TAHBIX M TA30BBIX IMPOMBICIOB, pacyeT M KOHCTPYHUPOBAaHHME MALIMH M 00OpYIOBAaHHUS
HE(TSAHBIX U T'a30BbIX NIPOMBICIOB, HHPOPMAIIMOHHBIE TEXHOJIOTUH, OCHOBBI IPOEKTHUPOBAHUS, IKC-
IUTyaTalus MalluH U 000pYAOBaHUS HE(TAHBIX U Ia30BbIX MPOMBICIIOB

JucuuniuuHa BaxkHa A 0oJiee IIyOOKOro U BCECTOPOHHEIro M3y4eHHs] M MOHUMAaHMs I0-
CJIEAYIONIMX TUCHUIUIMH Y4eOHOro IJIaHa JaHHOTo HampasieHus. K Takum KypcaM MOKHO OTHECTH
«PeMOHT MamvH 1 000py10BaHUS HEPTAHBIX U Fa30BBIX IPOMBICIIOBY, BBIITOJIHEHUS KYPCOBBIX MPO-
€KTOB U BBIITYCKHON KBAIN(UKAITUOHHON PaOOTHI.

B cootBercTBUM € Yy4€OHBIM IUIAHOM H3YyY€HHE JUCIUIUIMHBI OCYILECTBISETCS B CEABMOM
(3aueT) ¥ B BOCbMOM CEMECTPE, 3aBEpIIAETCS IK3aMEHOM.

4. COAEP) KAHUE JUCHUIIJINHBI

2.1 Temamuueckuit nian OuCUUNIUHDL

Ounas ghopma 0byuenus
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Paznes 1. ABTOMAaTHYECKHE CHCTEMbI YIIPABJICHUS 42 22 8 14 20
Tema 1.1. OcHOBBI TEOpUHU aBTOMATHYECKOTO PETy- IIpaxktukym,
JIMPOBAHUS 18 8 4 4 10 CobecenoBanue
3ager
Tema 1.2. TexHUUECKHE CPEICTBA ABTOMATHYECKUX IIpakTrkyM™,
CUCTEM YIIpaBJICHUS 24 14 4 10 10 CobecenoBanue
3ayer
Paznea 2. Ilporpammupyemble JOrH4ecKue KOH- 66 29 9 20 37
TpoJLIepbI
Tema 2.1. Kontpomepst IIpaxTukym,
19 9 3 6 10 CobecenoBanune
3auer
Tema 2.2. SI3pIku IporpaMMUPOBAHUSI IPOMBIIILICH- IIpaxkTuxym,
HBIX KOHTPOJUIEPOB 24 11 3 8 13 CobecenoBanue
3ager
Tema 2.3. Cpena 1 nporpaMMHUPOBaHHS KOHTPOJI- IIpaktukym,
JepoB 23 9 3 6 14 CobecenoBanue
3ayer
3auer 3auer
Bcero 108 17 34 57
8 cemecmp
Pa3nen 3. CoDeSys 30 18 4 14 12
Tema 3.1. ITaker CoDeSys IIpaxkTuxym,
14 8 2 6 6 CobecenoBanue
Ok3ameH
Tema 3.2. OcHoBBI paboTel B CoDeSys IIpaktukym,
16 10 2 8 6 CobecenoBanue
OK3aMeH
Pasnen 4. SCADA-cucTemMbl 42 26 7 19 16
Tema 4.1. [Tucnieryepckoe ymnpasiieHHe u cOOp aH- IIpakTukym,
HBIX 4 2 1 1 2 CobecenoBanue
Ok3ameH
Tema 4.2. SCADA-cucremsl IIpakTukym,
4 2 1 1 2 CobecenoBanne
OKk3aMeH
Tema 4.3. SCADA-cucrema MasterSCADA 4D IIpaxkTuxym,
7 5 1 4 2 CobecenoBanue
Ok3ameH
Tema 4.4. Coznanue npoekra B MasterSCADA 4D IIpaktukym,
14 9 2 7 5 CobecenoBanue
OKk3aMeH
Tema 4.5. Ocobennoct MasterSCADA 4D IIpaxTuxym,
13 8 2 6 5 CobecenoBanne
Ok3ameH
Ok3ameH 36 Ok3ameH
Bcero 108 44 11 33 28
WTOro no JUCLUIINHE 216 95 28 34 33 85
3aounas ghopma obyuenus
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Pazpnes 1. ABTOMaTHYECKHE CHCTEMbI YIIPABJICHUS HpaxTuKym,
29 4 2 2 25 CobecenoBanue
DK3aMeH
Pa3nen 2. IlporpamMupyemble JIOTHYECKHE KOH- IpakTuKym,
TPOJLIepbI 29 4 2 2 25 | CobecenoBanue
DK3aMeH
Pa3nen 3. CoDeSys IIpaKkTuKyM™,
72 10 3 4 3 62 CobecenoBanue
DK3aMeH
Paznen 4. SCADA-cucrembl 73 10 3 4 3 63
DK3aMeH 13 DK3aMeH
216 20 10 12 6 175

4.2. Onucanue cooeprcanus OUCyUnIUHbL
Pa3zoen 1. Aémomamuueckue cucmemul ynpasieHus

Tema 1.1. Ocnogbl meopuu asmomamuuecko2o pe2yiupo8anus

OcHOBHbIE MOHATHS O CUCTEMaX aBTOMAaTU3aluW. BUIbI U 3a1a4u aBTOMaTHYECKOTO PETyJIn-
POBaHMS M YIPABICHUS. XapaKTEPUCTUKA U KIacCH(PHUKAIUS aBTOMAaTUICCKHX CHUCTEM YIIPABIICHUS.
OcHosuble cBoiicTBa CAP. OcHOBHBIE CBOMCTBa 00BEKTOB perynupoBaHusa. CxeMaTudeckoe mpe-
craBinenue CAP. O0muii moaxo/ K aBTOMaTHU3aIMH TEXHOJIOTHYECKUX MPOIECCOB.

Tema 1.2. Texnuueckue cpeocmea asmomamuyeckux cucmem ynpasieHus

OO6mwme cBeneHust 0 MpPUOOpax U CPEACTBAX aBTOMATHU3AIMU TEXHOJOTUYECKUX IPOIIECCOB.
H3mepuTtenbHble TPeoOpa3oBaTeNd U yCTPOKCTBAa. ABTOMaTHYECKHE PETYNATOphl. MicnomHuTenbHbIE
MEXaHHU3MBI. Perynupyroiinue oprasesl.

IIpakTnueckas padora Nel. Xapaxkmepucmuka u xnaccugukayus agmomamuyeckux cu-
cmem ynpaeneHus.

IIpakTnuyeckas padora Ne2. /zmepumenvhvie npeoopazoeamenu u ycmpoucmed

IIpakTnyeckas padora Ne3. 4emomamuueckue pecyiamopul

IIpakTnuyeckas padora Ned. Vcnonnumenvroie Mexanuzmol

IIpakTnyeckas padora NeS. Peeyrupyowue opearvl

Paszoen 2. IlIpozpammupyemole 102uiecKue KOHmMpOJiepsl

Tema 2.1. Konmponnepul

Uctopust passutus. Knaccuyeckue mporpammupyemsie jorudeckue kontposuiepsl (PLC).
ITpombinenssiit komnstotep. Onpenenenne [1JIK. Bxoasl-Bbixoasl. PesxxnM peanbHOro BpeMeHu U
orpannueHusi Ha npumenenue I[IJIK. VcnoBus pa6orer I[IJIK. Unrerpaumss IIJIK B cucremy
ynpasieHus: npennpustaeM. JloctynmHocts mnporpammupoBanus. Ilporpammusiii TIJIK. PaGouwnii
nuki. Bpems peakuuu. Ycrporicrso IIJIK. Cnenuanu3npoBaHHbIE U YHUBEPCAIbHBIE KOHTPOJIEPHI.
ApXUTEKTYpa CBOOOJHO-TIPOrPaMMHMPYEMBIX  HPOMBIIIJICHHBIX  KOHTpoJepoB. CTpPyKTypHbIE
KOMIIOHEHTbI KOHTpoJuiepoB. OcobGeHHocTu opranuzanuu padotsl [1JIK B pexume peanbHOTro
BpeMeHu. CucTeMHOe W MpPHUKIAAHOE MporpamMmHoe oOecrieyeHue. KoHTposb BpeMeHH pabodero
LUKJIA.

Tema 2.2. A3viku npocpammuposanus npoMuluIeHHbIX KOHMPOJIEPOS

Cranmapr MOK 61131: obmas XxapakTepucTUKa CTaHJapTa, JOCTOMHCTBA M HEIOCTaTKH
ctanzaapta. SA3siku nporpammupoBanus [1JIK. TpeGoBanus k si3pikam crangapra. OOIIMe 3J1eMEHTHI
a3b1K0B nporpammupoBanus [TJIK. SI3bik peneiHbix auarpamm. SI3bIK (GyHKIIMOHAJIBHBIX OJIOKOBBIX
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auarpaMM. S3bIK MHCTpYKUUMU. SI3BIK CTPYKTYpPHMPOBAHHOI'O TEKCTA. SI3BIK IOCIENOBATEIBbHBIX
(YHKIIMOHATBHBIX OJIOKOB. SI3bIK HETIPEPBIBHOM MMOTOKOBOM CXEMBI.

Tema 2.3. Cpeoa 015 npoepammuposariss KOHMPOJLIEPO

@YHKIMA U CTPYKTypa CUCTEM IMOJArOTOBKM NPOEKTOB. THUIOBas apXUTEKTypa CHUCTEMBbI
HOArOTOBKH mporpamMM. OCOOEHHOCTH MAKETOB PA3IMYHBIX KOMITAHUHM Ui CO3AaHUS MPHUKIJIATHBIX
npoektoB [1JIK.

IpakTuyeckas padora Ne6. /Ipocpammupyemvle no2uyeckue KOHMpPOaIEpsl
IpakTuyeckasi padora Ne7. H3viku npocpammuposanis
IpakTuyeckasi padora Ne8. Apxumexmypa cucmemovl NOO20MOBKU NPOSPAMM

Pazoen 3. CoDeSys

Tema 3.1. Ilakem CoDeSys

Nutepdeiic CoDeSys. Hactpoiika cBsisu Mmexay koHtpoiiepom u IIK. Pa3zpaborka
nporpamMm. KondurypupoBanue koutposuiepa. OcHoBHbIEe TpueMbl paboTel B CoDeSys.

Tema 3.2. Ocnogwvl pabomer 6 CODeSys

Coznmanue MoNb30BaTENbCKOTO MpoekTa. Paspaborka mporpamm. CBsi3b BHU3yalH3alluu U
IpoTpaMMHBIX TepeMeHHbIX. HacTpoiika kHomok. Hacrtpoiika xon¢puryparopa tpesor. Hacrpoiika
3agau. Hactpoiika oOmena mannbiMu 1o mpotokony Modbus RTU. Kommunsmus u 3arpyska
npoekTa. ['padudeckuii Tu3aiiH MPOeKTa.

JlabopaTopuas padora Ne 1. [lakem
JlabopaTopHas padora Ne 2. Cozoanue npoexma ¢ CoDeSys

Pazoen 4. SCADA-cucmemut

Tema 4.1. /lucnemuepckoe ynpasnenue u cOop OaHHbIX

Uctopust pasButusa. [lpuumHbl pa3BUTHS CHCTEM aBTOMATHU3WPOBAHHOTO YIPAaBJICHMS.
OcHOBHBIE BMJIBI CHCTEM YIIPaBJIEHUS MPOU3BOJICTBEHHbIM mporeccoM. Konuenmms u oOmas
crpykrypa SCADA.

Tema 4.2. SCADA-cucmemvt

Ilepeuenr  SCADA-cucrem. Xapakrtepuctuku SCADA-cucreM. @DyHKIMOHAJIbHbBIE
Bo3MoxHOcTH. COM texnonoruu. Konnenuus crangapra OPC.

Tema 4.3. SCADA-cucmema MasterSCADA 4D

CocraB  MASTERSCADA 4D. IlonnepkuBaeMble KOHTPOJUIEPBHL. Y CTaHOBKA CpPE.BbI
pa3pabOTKU U Cpe/ibl UCTIOJHEHMUSI.

Tema 4.4. Cozoanue npoexma ¢ MasterSCADA 4D

Coznanne mnpoekra. KondurypupoBanue nepeBa cuctembl. Co3qaHuE JTOTUYECKOW YaCTH
npoekta. Co3nanue okHa ympasieHus. KoHdurypupoBanue BeIuibIBaromiero okHa. OOBbEKTHBIN
MOXO/ P CO37aHuu TTpoekTa. Onepanun ¢ OnOIMoTeKamMHu.

Tema 4.5. Ocobennocmu MasterSCADA 4D

O0630p mHCTpyMeHTanbHOU cpenpl. [lpuHnumnel npoektupoBanus. MHTepdeiic pemakTopa
npoekTa. Meronasl pa3paboTKU TUIOB 3yieMeHTOB. JlepeBo cucreMsbl. JlepeBo oOwvekToB. JlepeBo
6ubmuorek. [IporpammupoBanue. Coznanue OKOH s KiMeHTa Busyanuzanui. Co3/1aHnue OTYETOB.

JlaGopatopuas padora Ne 3. SCADA-cucmemut

JladopaTopuasi padota Ne 4. SCADA-cucmema MasterSCADA 4D
JlabopaTopuasi padota Ne 5. Cozoarnue npoexma ¢ MasterSCADA 4D
JladopaTopuasi padota Ne 6. Ocobennocmu MasterSCADA 4D

5. YYEBHO-METOANYECKOE OBECIIEYEHHUE
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JIJII CAMOCTOSTEJBHOM PABOTBI OBYUAIOIINUXCS

B nenom BHeayIuTOpHAs caMOCTOSITeIbHAs paboTa 00yJaromerocs Mpu U3y4eHnn Kypca BKITIO-
4aeT B ce0s CIIeIyIONIre BUIBI pa0oT:

— TpopaboTKa (M3y4eHHue) MaTepHaIoB JICKIIHIA;

— YTEHHUE U popabOTKa peKOMEHJOBAHHOW OCHOBHOM H JOMIOJHUTEIHHOMN JINTEPATYPHhI;

— IOATOTOBKA K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSM;

— TIOWCK U mpopaboTka MaTepuasioB U3 MHTEpHET-pecypcoB, MEPUOANIECKON MeYaTu;

— IOATOTOBKA K TEKYIIEMY U MUTOrOBOMY (IIPOMEXYTOUHAsl aTTeCcTalysl) KOHTPOJIO 3HAaHUH 10
JUCLIUIINHE.

OcHOBHas J10J11 CaMOCTOATENIBHOM paboThl 00Y4aroIUXCsl IPUXOAUTCS Ha MOATOTOBKY K IpaK-
TUYECKUM U JJA0OPATOPHBIM 3aHSTHUSIM, TEMAaTHKAa KOTOPBIX IOJHOCTBIO OXBAaThIBAET COAEpPKAHUE
Kypca. CamocTosTenpHas paboTa MO IMOATOTOBKE K IMPAKTHUYECKUM M JIa0OPAaTOPHBIM 3aHATHIM
npezrnonaraeT yMeHue paborars ¢ nepBUYHON HH(POpMAIUEH.

6. ®OHJ OLIEHOYHBIX CPEJACTB JUISI IPOBEJEHUS TPOMEKYTOUYHOM
ATTECTALIMM OBYYAIOLIUXCS MO TUCHUIIUHE

@DOHJT OLIEHOYHBIX CPEJCTB ISl IPOBEAEHUS MIPOMEXKYTOUHON aTTeCTallui O0y4arommxcs 1o
MMpCACTABJICH B ITPHUJIIOKCHHUHA K pa60qel71 InporpaMme IUCHUIIJIMHBI 1 BKIIFOYACT B 066511

— TIepedeHb KOMITETEHITNH ¢ YKa3aHHEeM 3TaIloB UX (OPMHUPOBAHUS B IPOIIECCE OCBOCHUS 00pa-
30BaTEILHON IIporpamMmal;

— OIINCaHUuc HOKaBaTGHeﬁ 158 KpI/ITepI/IeB OILICHUBAHUA KOMHGTCHLII/Iﬁ Ha paBJII/I‘-IHI)IX oTarax mux
(dbopMHUpOBaHUs, ONTMCAHUE IITKAJTT OLICHUBAHUS,

— THIIOBBIC KOHTPOJIbHBIC 3alaHUsl WUJIW MaTCpUaJIbl, H606X0,I[I/IMBIG JJIA OLICHKH 3HaHPII>i, yME-
HHﬁ, HABBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, XaPAKTCPUIYIOIIUX STAaIlbl (1)0pMI/IpOBaHI/I$I KOMIICTCH-
LM

— MCTOAHWYCCKUC MAaTcepuajibl, OIPCACIAOIHNE IMPOUCAYPbl OLCHUBAHUA 3HaHPII>i, YMCHHP’I,
HaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIIbBHOCTH, XapAKTCPU3YIOIINUX 3TAIlbI (I)OpMI/IpOBaHI/I}I KOMHCTCHHHﬁ.

Bonpocel 1Jisi MpoBeeHUsI MPOMEKYTOYHOI aTTeCTAIIMH MO JUCIHMILIHHE (3a4eT, IK3aMeH)

OCHOBHBIE TIOHATHS O CUCTEMaX aBTOMATU3ALUH.

Buns! 1 3a1a4 aBTOMaTHYECKOTO PETYIUPOBAHUS U YIIPABIICHHUS.

XapakTepucTHKa U KJIacCU(PUKaLMs aBTOMAaTUYECKUX CHCTEM YIPaBJICHUS.

OcHosHble cBoiicTBa CAP.

OcCHOBHBIE CBOHCTBA OOBEKTOB PETYIUPOBAHHUS.

Cxematnueckoe npencrasienue CAP.

OO MoXoa K aBTOMAaTU3aIMH TEXHOJIOTHYECKUX MTPOI[ECCOB.

OO0me cBeneHus 0 MPUOOPax M CPEICTBAX aBTOMATH3AIMH TEXHOJIOTHYECKHUX TpOIiec-

ONoGaR~wWdE

COB.
9. W smepurenbHBIC TPEOOPA30BATEH U YCTPOUCTBA.
10. ABTOMaTHUYECKHE PETYIATOPHI.
11. UcnonHuTenbHbIE MEXaHU3MBI.
12. Perynupytomye oprassi.
13. OcHOBHBIE TIOHATHS O CHCTEMaX aBTOMATHU3aINH.
14. Buppl 1 3a/1auy aBTOMaTHYECKOTO PETYIMPOBAHUS U YIPABJICHHUS.
15. XapakTtepuctuka U KiacCU(pUKalMs aBTOMATUYECKUX CUCTEM YIIPaBICHHUS.
16. OcnoBusle cBoiictBa CAP.
17. OcHoBHBIE CBOMCTBA OOBEKTOB PETYITUPOBAHHS.
18. Cxemaruueckoe npenctasinenue CAP.
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19.
20.

COB.

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.

OO0muii MoIX0J] K aBTOMATHU3AINH TEXHOJIOTHYECKHUX MPOIECCOB.
OO0mue cBeneHUs O MPUOOpax M CPEACTBAX aBTOMATH3AIMH TEXHOJIOTHYECKUX IMPOIIEC-

W3mepurenbHble IpeoOpa3oBaTesid U yCTPOUCTBA.
ABTOMaTHYECKUE PETYIIATOPBI.

VcnionHuTebHbIE MEXaHU3MBI.

Perynupyronue oprassl.

Nutepdetic CoDeSys.

Hacrpoiika cBs3u Mexay koHTposuiepom u 11K
KondurypupoBanue KoHTposIepa.

OcnoBHbIe nipuembl padoTsl B CoDeSys.

Co3aHue noib30BaTeNIbCKOTO MPOEKTA.

Pa3pabotka nporpamm B CoDeSys.

CB3b BU3yaJau3aluy U NporpaMMHbIX niepeMeHHbIX B CoDeSys.
Hactpoiika kanonok B CoDeSys.

HacTtpoiika konduryparopa tpesor B CoDeSys.

Hacrpoiika 3anau B CoDeSys.

Hactpoiika o6mena ganabiMu 1o npotokosry Modbus RTU B CoDeSys.
Komnusiuus u 3arpyska npoekta B CoDeSys.

[TprynHbI pa3BUTHS CUCTEM aBTOMATHU3UPOBAHHOTO YIIPABJICHUS.
OcHoOBHBIE BUIbI CUCTEM YIPABIEHUS IPOU3BOJCTBEHHBIM IIPOLIECCOM.
Konnenmus u obmas crpykrypa SCADA.

[Tepeuenr SCADA-cucrem

Xapakrepuctuku SCADA-cucrem.

@OYHKIMOHATbHbIE BO3SMOKHOCTH.

COM TexHOonornM.

Konnenuus crangapra OPC.

CocraB MASTERSCADA 4D. [loanepxuBaeMble KOHTPOJLIIEPHI
Cosznanue npoekta B MASTERSCADA 4D.

Kondurypuposanue nepesa cucreMsl B MASTERSCADA 4D.
Coznanue nornyeckoit yactu npoekra B MASTERSCADA 4D.
Coznanue okHa ynpasinenuss B MASTERSCADA 4D.
Kongurypuposanue BcruibiBatoniero okua B MASTERSCADA 4D.
OO6mwexTHBIN noaxox npu coznanuu npoekra B MASTERSCADA 4D.
Oneparuu ¢ 6ubmuorekamu B MASTERSCADA 4D.

00630p unctpymenrtanbHoii cpensl MASTERSCADA 4D.
[Tpunuuns! npoextupoBanust B MASTERSCADA 4D.

Wutepodeiic penakropa npoekra B MASTERSCADA 4D.

Mertoast pazpabotku Tumnos 3eMeHToB B MASTERSCADA 4D.
Hepeso cucremsl ASTERSCADA 4D.

HepeBo 06bexToB B MASTERSCADA 4D.

Hepeo 6ubnmmorek B MASTERSCADA 4D.

[TporpammupoBanrie B MASTERSCADA 4D.

Coznanue okoH A kiaueHTa susyanusanuu B MASTERSCADA 4D.
Coznanue oryetoB B MASTERSCADA 4D.

7. PEKOMEHAYEMAS JINTEPATYPA

7.1. Ocnosnasn numepamypa:

1. Jlenckuit, M. C. ABTOMaTH3aI1sl TEXHOJIOTUYECKUX MPOIECCOB : ydebHoe mocodue / M. C.
Jlenckmit. — Mocksa : PTY MUPDA, 2019. — 99 ¢. — Tekcr : anexkTpoHHbii // JlaHb : 3J€KTPOH-
HO-OubOmmoreunas cucrema. — URL: https://e.lanbook.com/book/171503 (mata oOparmieHwus:
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20.10.2022). — Pexxum focTyrma: Jjisi aBTOpHU3. T0JIb30BaTENICH.

7.2. /lononnumenvnas numepamypa:

1. ABTOMaTH3anus TEXHOJOTHYECKUX MPOIECCOB U CHCTEMbl aBTOMATHUYECKOTO YIIPABJICHUS :
YuebOuuk s By3oB / boponun U. @., Auapees C. A. - 2-e u3n. ; ucnp. u gom. - Mocksa : FOpaiir,
2022. - 386 c. - (Bricmiee obpazoBanue). - Pexxum gocrymna: 37IeKTpOHHO-OMOIMOTEUHAs CUCTEMaA
FOpaiir, st aBTopu3. nmonb3oBateneit. - URL: https://urait.ru/bcode/491910

2. Uynun, A. B. ABTOMaTH3a1usi TEXHOJOTHYECKUX TPOIIECCOB U MPOU3BOJICTB : y4eOHOE IMo-
cobue / A. B. Uynun. — Kemepono : Kem['Y, 2013. — 151 ¢. — Tekcr : anekrponHsii // JIaHb :
3JeKTpoHHO-0MOmoTeyHas cucrema. — URL: https://e.lanbook.com/book/45650 (nara oOparmieHus:
20.10.2022). — Pexxum rocTyrma: jis aBTOPHU3. T0JIb30BaTENICH.

7.3 Memoouueckue ykazanus

ABTOMaTH3alysl TEXHOJIOTMYECKUX IpoleccoB. Meroandyeckue yka3aHMsl Ul BbINOJIHEHUS
NPaKTUYECKUX PadOT JJIsi CTYAEHTOB o HampasieHuio nmoarotoBku 15.03.02 «Texnomorunyeckue
MallluHbl 1 000py0BaHUE» OUYHOM U 3a04HOI Gopm 0OyueHus» / A.B. Koctenko.— IlerponasioBck-
Kamuarckuii: Kamuarl TV

8. IEPEYEHb PECYPCOB HH®OPMAIITHOHHO-
TEJIEKOMMYHHKAIIHOHHOH CETH «AHTEPHET)

1. Poccuiickoe obpazoBanue. denepanbHblii MOpTAN: [DIEKTPOHHBIN pecypc]. - Pexxum nocry-
na: http://www.edu.ru

2. DnexTpoHHO-OMOMMOTeuHas cuctema «eLibrary»: [Daexkrponuslii pecype]. - Pexxum nocryma:
http://www.elibrary.ru

3. DnexTpoHHO-OMOMMOTeYHast cuctema «bykBoemy»: [DnekTpoHHBINH pecypc]. - Pexxum mocry-
na:http://91.189.237.198:8778/poisk2.aspx

4. DnexTpoHHO-OMOMMoTeuyHast cuctema «Jlaup» [DnexTpoHHbId pecypc]. - Pexxum mocryna:
https://e.lanbook.com/

5. O6pasoparensHas miathopma «FOPAMT» [Dnexrponnsii pecypc]. - Pexum pocryma:
https://urait.ru/

9. METOAUYECKHUE YKA3AHUA 1JI51 OBYYARKOLIUXCS
1O OCBOEHMIO JTUCIUITJIMHbI

Mertonrka npenojaBaHus JaHHOW JUCHUIUIMHBI MPEINoaracT 4TeHue JEeKIHH, MpoBeJeHNe
NPaKTUYECKUX 3aHSATHIA, TPYIOBBIX W WHIAMBHUYaTbHBIX KOHCYJIBTAIIUH 110 OTACIBHBIM crienudude-
CKUM mpoOieMaM JucIMILIMHBL. [IperycMoTpeHa camocTosTeNlbHas paboTa CTYIEHTOB, a TaKXke
MPOXO0XK/ICHHE aTTECTAIIMOHHBIX UCTIBITAHUI POMEKYTOYHOMN aTTeCcTaluu (3a4eT, SK3aMeH).

Jlekyuu TOCBSAIIAIOTCS PACCMOTPEHUIO HanboJiee BaXKHbBIX U OOIUX BOMPOCOB.

I]envio nposedenus npakmuyeckux u 1a60pamopHsIX 3aHAMUI SBISCTCS 3aKpeTIeHue 3Ha-
HUI 00ydJaromuxcs, MOJy4YeHHbIX UMU B X0J1€ N3yUEHHs AUCHUIUIMHBI Ha JEKIHUIX U CAMOCTOSATENb-
HO.

[Tpu n3yyeHnH AMCUUIUIMHBI UCTIONb3YIOTCSI HHTEPAaKTUBHBIE METOABI O0YUYEHHUs, TAKHE KaK:

— mpoOieMHas JeKIus, MpeIoIaraonas H3JI0KeHne MaTeprana 9epe3 MpoOIeMHOCTh BOTIPO-
COB, 33724 WK cuTyaruii. [Ipu 3ToM mporece mo3HaHus MPOUCXOAUT B HAYYHOM TTOUCKE, THAIIOTE U
COTPYAHUYECTBE C MPET0aBaTeNIeM B IPOLIECCE AHAIN3A U CPAaBHEHUS TOUYEK 3PEHUS;

— JIeKIHS-BU3yallM3aIisl —Tlojada MarepHaja OCYIIECTBISETCS CpPEACTBAMH TEXHHYECKHX
CpeAcTB OOy4YeHHs C KpPaTKMM KOMMEHTHPOBAHHEM JEMOHCTPHPYEMBIX BH3YyalbHBIX MaTEpHUAIOB
(mpe3eHTanuil).

10. KYPCOBOM ITPOEKT (PABOTA)
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http://www.edu.ru/
http://www.elibrary.ru/
https://e.lanbook.com/

[To mucruIuIMHE HE MPETYCMOTPEHO BBIMTOJIIHEHHE KypCOBOTO MPpoeKTa (paboThl).

11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCTIOJb3YEMBIX
TP OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 110 JUCIIH-
IIVIMHE, BKJIIOYAS ITIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUA

N UHOOPMAIIMOHHO-CITPABOYHbBIX CUCTEM

11.1. Ilepeuenv ungpopmayuonnvix mexnoa02uil, UCNOIBL3YEMbIX RPU OCYULECHBIEHUU 00-
pazoeamenbHo20 npoyecca
— 3JICKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI, PECTABICHHBIC BHIIIIC;
— UCTOJIB30BaHUE CIIAWI-TIPE3CHTALINH;
— UWHTEPAKTHBHOE OOIICHUE C O0YYAIOIIUMUCS M KOHCYJIbTUPOBAHHE IMOCPEJACTBOM JJICKTPOH-
HOU TIOYTHI.

11.2. Ilepeuens npocpammnozo obecneueHus, UCHOIbIYEMO20 RPU OCYULECHI8IEHUU 00pa30-
6amenbHO20 npoyecca
[Tpu 0CBOCHHUHU TUCHUIUIMHBI HCIOIB3YETCS JTUIIEH3MOHHOE MMPOrPaMMHOE 00eCTIeYeHHE:
— Ilaker P7-o¢uc.
— SCADA-cucrema MasterSCADA 4D;
— [ITaker CoDeSys.

11.3. Ilepeuensv ungpopmauuonno-cnpagouHvIX cucmem
— cmpaBoYHO-TIpaBoBas cucrema Koncynsrant-tutoc http://www.consultant.ru/online
— cmpaBoYHO-TIpaBoBas cuctema ["apanT http://www.garant.ru/online

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

— JUIS IPOBEJICHUS 3aHATUH JICKIIMOHHOTO THIIA, TPAKTUYECKUX 3aHATHH, TPYIIIOBBIX U WHIH-
BUAYQJIbHBIX KOHCYJBTAIIMH, TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTECTAI[MH HCIOJIB3YETCs
aynutopus 7-111 ¢ koMriekTom yaeOHoM Mebenu Ha 30 mTocagoYHbIX MECT;

— JUIs IPOBEACHUS J1a00paTOPHBIX 3aHATHH, TEKYIIEro KOHTPOJIS M aTTECTAllUU UCTIONB3YeTCS
aynutopust 3-313 ¢ xomruiekToM yueOHou mebenu Ha 30 mocajoyHBIX MeCT, 12 KOMIBIOTEPHBIMU
CTOJIaMH, 6 MEePCOHATIBHBIMU KOMITBIOTEPaMHU U 5 HOYTOYKOB € yCTaHOBJIEHHOW mporpammoii Nano
CAD;

— JUI CaMOCTOSITENbHON paboThl 00ydarouXxcsi — KaOMHETOM Ul CaMOCTOSITETbHON paboThI
Ne3-302, o6opynoBaHHBIM 4 paboYMMHU CTAHIUSIMU C JJOCTYIOM K ceTH «MHTEpHET» U B 3JIEKTPOH-
HYI0 HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CpeAy OpraHU3aluy, 1 KOMIUIEKTOM y4eOHOl Mebenu Ha 6
MOCAI0YHBIX MECT;

— I CaMOCTOSATENIbHON paboThl 00yJaromuxcsi — KAOMHETOM JJISI CAMOCTOSITEIIbHONU PabOThI
Ne7-103, obopynoBansbIil 1 pabodeii cTaHIel ¢ TOCTYIOM K ceTH «MHTEpHET» M B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPey OpraHU3alMy, U KOMILJIEKTOM yuyeOHol Mebenu Ha 6 mo-
CaJIOYHBIX MECTa W ayJUTOPUEH IJIsl CaMOCTOATENbHOM paboThl oOydatonmixcst 3-302, o0opymoBaH-
HbIH 4 pabouyrMMU CTAaHIMAMHU C JOCTYIIOM K ceTH «VHTepHET» U B 3JEKTPOHHYIO MH()OPMAIIMOHHO-
00pa30BaTeIbHYIO Cpe/ly OpraHU3aIlui, i KOMIDICKTOM y4eOHOW MeOenr Ha 6 1TocaJouHbIX MECT;

— JI0CKa ayJUTOpHAas;

— MyJIbTHUMEIUIHOE 000pyn0oBaHKe (HOYTOYK, IPOEKTOP);

— Tpe3eHTaINH M0 TeMaM Kypca.
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