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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb pucuunnuubl: CdopMupoBaTb KoMMeTeHUMM obGydalollerocs 061acTi  KOMMbIOTEPHOW 1
MUKPOMPOLIECCOPHON TEXHUKN B 3MEKTPONpUBoae, MO3BOMAOLIME UCMONb30BaTh 3HAHWSA B 0GNacTU BbIYUCIUTENBHON
TEXHUKW NPU CO30aHUM CUCTEM BMneKTponpusoaa

1.2 3agaun AMCLUNIUHDI:

* MI3yunTb NpUHLMMNbLI MOCTPOEHUS U UCMONb30BaHNA MUKPOMPOLIECCOPHOW N BbIYUCTIUTENBHOM TEXHUKU.

« PaccMoTpeTb OCHOBHbIE acneKkTbl MPOrpaMMHOrO M TEXHWYECKoro obecrneyeHus B cucteMax yrpasreHust
3MNEeKTPOMNPMBOOOM.

* OCBOVTb OCHOBHbIE NMOHATUA U METOAbl B 06nacTu MCMOSb30BaHNs LI,VId)pOBbIX CUCTEM B aneKkTponpueoge.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:
MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUUMIINH:

MporpammupoBaHne Ha A3blkaxX BbICOKOTO YPOBHS B 3NEKTPO3HEPreTMKe
CwvnoBas anekTpoHuka

OneKkTpuyeckuin npueog,

MHdopmaumoHHbIe TEXHONOrMK

2 KOMMNETEHUMN OBYYAIOLWEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-1: Cnoco6eH yyacTBOBaTb B pa3paboTke MeponpusiTUiA NO COBEPLUEHCTBOBAHUIO U MOAEPHMU3aLun
3NEeKTPOTeXHMYECKOro 060pyaoBaHUs, YNyULLEHUSA ero 3KCniyaTauMOHHbIX XapaKTepUcTUK
3HaTtb: TunoBble TpebOBaHUSI K 3MEKTPOTEXHUYECKOMY O0OpYyAOBaHMIO, MCMOMb3yeMOMY Ha aBTOMaTU3MPOBaHHOM
NPON3BOACTBE.
YmeThb: MNMpoBoante 06cnegoBaHne o6bEKTOB aBTOMaTU3auUum

BnapeTtb: HaBbikamu noncka m Bbl60pa BapMaHTOB NO aBTOMaTMU3aLnn TeXHOITOrm4eCcknx npoueccos

MK-2: T0TOBHOCTb K BbINOMHEHUIO paGoT N0 MOHTaXy, Hanagke U UCNbITAHUIO ANEKTPOTEXHUYECKOro
obopyaoBaHus
3HaTb: [NporpammHoe obecneyeHe MUKPOMPOLIECCOPHbBIX CUCTEM YNpaBMNEeHUst AneKTponpueoaa
YmeTb: Vicnone3oBaTtb MeTOAbI Noncka, 06paboTkn n aHanmsa nHopmMauumn 0 COBpeMEHHbIX 06pasLax KOMMNbOTEPHON 1
MUKPONPOLIECCOPHON TEXHUKWN C CUCTEMAX YNPaBNEHUS ANEKTPONPUBOAOM
BnapeTtb: HaBblkamu paboTbl C OCHOBHbLIMU si3blkaMy NPOrpaMMMUpPOBaHMS KOHTPOIIEPOB




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc ans 3A0)

pabota

KoHTakTHas

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Paspen 1. OcHOBHbIE NMOHATUSA.

Tema 1. O6bwwas XapakTtepucTtuka
anekTponpueoaa.

CTtpykTypa aBTOMaTU3MPOBaHHOIO
anekTponpueoaa. Knaccudmkaums
3MNeKTponpmnBOa0B. TunoBble
AnNeKTpUYecKMe aBuratenu. AneKkTpudeckue
npeobpasoBaTtenu.

Tema 2. TexHudeckas  peanusauus
LUMpPoBbIX cUCTEM ynpasneHus
3NEeKTPONPUBOAOM.

[MpumMeHeHMe nporpamMMHbIX — FIOrMYECKUX
KOHTpOnnepoB (MNK) B  cucrtemax
ynpasneHusi 3NEKTPONPUBOAOM.
KomnoHeHTbl TMJIK. CeTn KOHTpONNepos.
WHTepdenc onepatopa.

Tema 3. Marematnyeckne wmogenm
KomnbtoTepHoe MOAEenMpoBaHne 7]
yrnpaeneHue.

Ponb MaTeMaTU4EeCKNX Moaenen "
KOMMbOTEPHbIX  nporpamm.  OCHOBHble
3ajayn  uccnefoBaHMs M MOCTPOEHUSA
CVCTEM YNpaBreHns 3M1EeKTPONPUBOLOM.

Pazgpen 2. Martemartnyeckne mogenu
byHKLMOHAmNbHbLIX 3MEMEHTOB B CUCTEMAX
ynpaBreHusi 3NeKTponpuBogoM.

Tema 4. BBegeHue B aNeKTPOTEXHUKY.
OcHOBHble 3afayn, 3aKOHbl, YpaBHEHWS
ANEKTPOTEXHUKN.  DNEKTPUYECKUn  TOK,
HanpsbkeHne, MOLLHOCTb W 3Heprus,
€AVHULbl U3MEPEHUSI.

Tema 5. MatemaTtuyeckme Mogenum TMNoBbIX
asuraTtenen.

Martematnyeckas Moaenb 0606LLEHHON
ANEKTPUYECKon MaLLmHbl. [prumepsbl
MaTtematnyeckmx Moaenen TUMOBBIX
nsurartenen.




Tema 6. MaremaTtnyeckune Moaenu
3NEeKTpMYEeCKnx npeobpasoBartenen.

. 2 4 3
Mpumepsl MaTemaTU4YecKknx mMoaenen
npeobpasoBarenen.
Paspgen 3. Mcnonb3oBaHue
crneumanm3mpoBaHHbIX MPOrpaMMHbIX CPeAcTB
Ons  MOAENnMpOBaHWs CUCTEM  yMNpaBrieHus
3NEKTPONPUBOAOM.
Tema 7. KomnbioTepHble nporpaMmmHble
cpencTtea aons pelleHns 3apav
MOAENUPOBaHUS. 3 6 4
XapakrepucTtuka cneynanmanpoBaHHbIX
NnakeToB Nporpamm.
Tema 8. MogenupoBaHue.
MogenvnpoBaHue npeobpasoBarernen, 2 4 2
ABuraTenen u CUCTeM yrnpaBIieHUs.
WNtoro B cemecTpe (Ha kypce anst 3A0) 17 34 21
KoHcynbTauumn n npoMexyTovHas atrecrtaumst 5 335
(Ok3ameH) ' '
Pasgen 4. [porpammupyemble norudeckue
koHTponnepsl (MIK).
Tema 9. O6wee onucaHne u knaccudmrkauus
MNK. 5 4 5
MoHoOnouyHble , MoaynbHble, K PS-base
KoHTpornnepbl. Apxutektypa MNIK.
Tema 10. KomnoHeHTb! MJIK.
MpoueccopHble Moaynu. Mogynu 2 6 2
BBOAA/BbIBOAA [OWCKPETHbIX W  aHanoroBbiX
CUrHanos.
Tema 11. TexHunyeckas CTPYKTYypa
aBTOMATUYECKUX CUCTEM ynpaBneHus Ha 6a3se
MNK. 5 4 5
Mpumepsl MCnonb30BaHus MJK B
aBTOMATU3NPOBAHHBIX CUCTEMAX YynpaBreHus
anekTponpueoaa.
Paspgen 5. NporpammHoe obecneyeHmne n A3biku
NporpaMMmnpoBaHUS.
Tema 12. Asbikn nporpammupoBanus MJ1K no
ctaHgapty IEC 61131-3. 3 6 3

Asbiku nporpaMM1poBaHus
IL,LD,FBD,SFC,ST.




Tema 13. SCADA -cuctemsl.
XapakTepuctuka u
SCADA -cucteM. UHTerpupoBaHHasa cpega
Trace Mode 6.0

KpaTkas

CTPYKTYypa 2 4 2

Paspgen 6.
yrpaBneHus.

[OuckpeTHble

arnropuTMbl

Tema 14. LUncpoBsbie cucTembl ynpaBneHus.
Tunbl curHanos. Llenodka npeobpasoBaHus

N 4 6 6
curHanos B undppoBson cucteme
yrpaBneHuns.
O
Tema 15. [OuckpeTHble ynpasnswooLlime
aBTOMaThl.
OcHoBbI MaTemMaTU4ecKomn NOTUKM.
OvckpeTHble aBTOMaTbl M MPOEKTUPOBaHWE 2 4 4
ONCKPETHbIX anroputMoOB  YMpaBfieHNs ¢
NMOMOLLIbIO CTaHOapTHbIX A3bIKOB
nporpaMMmpoBaHus.
Utoro B cemecTpe (Ha kypce ansa 3A0) 17 34 21
KoHcynbTauuu n npoMexyToyHas
2,5 33,5
aTTectaumns (Ok3ameH)
Bcero koHTakTHasA pa6ota n CP no
P 107 109

AUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM MiaHoOM He NPefyCcMOTPEHO

5. ®OHl OLLEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMN

5.1 OnucaHme nokasatenen, KpUTepmeB U CUCTEMbI OLIEHUBaHUA pe3yrbTaToB 00y4YeHUsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa
KOMMeTeHLUN

MokasaTenu oueHnBaHus pe3ynbTaToB O6yquVIF|

HanmeHoBaHWe oLeHOYHOro
cpeacTea

MK-1

MokasbiBaeT 3HAHWA OCHOBHbIX METOAOB 06paGoTKM MHopmauun B
cucTemax ynpaBrneHus aNeKTponprUBOLOM.

Xopowo ymeeT pa3paboTbiBaTb NpPOrpaMmbl TUMOBbIX anrOPUTMOB
ynpaeneHusi.

MokasbiBaeT BrnafeHWe OCHOBaMW KOMMbIOTEPHOTO MOZENMPOBaHMS
CUCTEM YNpaBfeH1sl 3NeKTPONPUBOLOM.

Bonpocbl
cobecenoBaHus
MpakTuko-
OPUEHTMPOBAHHHbIE 3a4aHUSA

YCTHOIo

MK-2

WmeeT poctatoyHoe NpeacTaBneHne o NporpaMMHOM U TEXHUYECKOM
obecneyeHnn KOMMbIOTEPHOW U MMKPOMPOLIECCOPHON  TEXHUKM,
“cnonb3yemMon B cucTemMax anekTponpueoga.

[leMoHCTpupyeT HaBblkM B pa3paboTky TWUMOBLIX anropuTMoB B
cucTeMax ynpaBreHus aneKTponpuBoaoM.

MokasbiBaeT BRageHWe OCHOBHLIMU Si3blkaMy MPOrpPamMMUPOBaHUS
KOHTPOINIEPOB.

Bonpochbl
cobecenoBaHusi
MNpakTuko-
OPUEHTUPOBAHHHbIE 3a4aHUS

YCTHOIo

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

Lkana oueHuBaHus

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTY KOMMNETEHLIMIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnnyHO)

MonHoe 1 pasHOCTOPOHHEE pacCMOTPEHNE
BOMpPOCOB, cBUaeTenbCTByloLLEee o
3Ha4YUTENbHOM CaMOCTOATENbHON paboTe
C WCTOYHMKamu. KayecTBO WCMONMHEHUs
BCEX 3NIEMEHTOB paboTbl COOTBETCTBYET




Tpe6OBaHMﬂM, cogepxaHne MnoJIHOCTbH
COOTBETCTBYET  3adaHuio. nOﬂyLIeHHble
pe3ynbTaTtbl NnpeacTtaBlieHbl HA OCHOBaHUU
n3yvyeHus n aHannaa Mccnenyemoﬁl
aneKkTponpueoaa. [aHbl ncyepnbiBawwine
BbIBOAbI n NoJiHble OTBEThbI Ha

NnocTaBrEHHbIE BOMPOCHI. PaboTta
npeactaBneHa Kk 3awute B Tpebyemble
CpOKMU.

Pabota BbinonHeHa B HeobxoguMMom
obbeMe npu OTCYTCTBMM OWKBOK, 4TO
CBMOETENbCTBYET O CaMOCTOATENBHOCTU
npu paboTe ¢ UCTOYHMKaAMWU MHOPMALIUN.
lMony4yeHHble pe3ynbTaTbl CBA3aHbl C
06a3oBbIMMK NMOHATUSMMN B obnacTtu
anekTponpueoga. [1aHbl nosnHble OTBEThI Ha
nocTaBfeHHble BOMPOCHI, HO UMEKT MECTO

4 (xopoLwuo)

HeCyLLLeCTBEHHbIE HapyLIeHus B
ocpopmreHnn paboTbl UK AaHbl HeYeTkue
BbIBOAHI, unm HapyLUeHbI CPOKM

npenocTtaBlieHuA paGOTbI K 3auTe.

3agaHue BbINOMHEHO MOMHOCTBIO, HO B
paboTe ecTb OTAENbHblIE CYLIECTBEHHbIE
oWwunbKN, NPUCYTCTBYIOT HETOYHOCTUM B
oTBeTax, NMbo KayecTBO NpeacTaBlieHUs
paboThbl HU3Koe, nm6o paboTta
npeacTaBreHa ¢ Ono3gaHuem.

3 (yooBneTBOpUTENbHO)

OTcyTCTBME  OOHOTO  MNN  HECKOSbKMX
0653aTenbHbIX 3NEMEHTOB 3afaHusi, nubo
MHOrOYMCIEHHble  rpybble  ownbku B
2 (HeypoBneTBopuTENBLHO) | paboTe, NGO rpybble HapyLleHUsa npasun
0hOpMIEHNST UNN CPOKOB NpeacTaBlieHUs
paboTbl. HecnocobHocTb OTBETUTL Ha
Bonpockl 6e3 NoMoLLM npenogasarens.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLeHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (MN1K) oNbiTa AeATEeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpPOCOB
Cemectp 5
1 MaTtemaTtunyeckas Mogenb aCUHXPOHHOro ABurarens
2 CTpyKTypa cucTeMbl ynpaBreHUss aCUHXPOHHbIM ABUraTtenem npu cKansipHoM yrnpasrieHuu
3 CTpyKTypa cuCTeMbI yNPaBNEHUsI aCUHXPOHHLIM ABUraTenem npu BEKTOPHOM ynpaBneHum
4 Mpumepbl MaTemaTMyeckux mogenen npeobpasoBareneil.
5 Mogenb asuraTenst NOCTOAHHOMO TOKa.
6 OCHOBHbIE NMOHATUSA N 3AKOHbI 3MEKTPOTEXHUKM.
7 Ponb maTtemaTnyeckoro MogenmpoBaHusl.
8 MoHaTne nHTepdenca onepatopa.
9 lMporpammupyemble norm4yeckne KOHTPONneps.l.
10 CTpykTypa cucteM ynpaBneHusi 3NeKTponpmMBo40oMm.
11 OnekTpuyeckue npeobpasoBaTtenu.
12 TunoBble anekTpuyeckne AsuraTenu.
13 Knaccudukaums anekTponprMeBogos.

Cemectp 6

14  |Nornyeckoe ynpasrieHue Ha NpuMepe nycka aCMHXPOHHOTo ABuraTens.

15 |Llenoyka npeobpasoBaHUA CUrHAMNOB B LMAPOBOI CUCTeMe yNpaBneHus.

16 Knaccudukaums curHanoB: HenpepbIBHbIE, OANCKPETHbIE, LMGPOBbLIE, NTOTNyeckue.

17 SCADA cuctembl 1 Ux QyHKUAN.

18 Mprmepbl peanuaaumm OCHOBHbIX NOrMYecKknx onepawmm Ha a3sbike FBD.

19 Mpymepbl peanu3aumm OCHOBHbIX NOMMYECKNX onepauuni Ha a3bike LD.

20 CranpgapTHble a3biku nporpammupoBanms: IL,LD, FBD, SFC,ST.




21 MporpammHoe obecneyeHme.

22  |TexHuyeckas cTpykTypa aBTOMAaTU3MPOBAHHON CUCTEMBI YNPaBIIEHUS.

23 TexHu4yeckas CTPYKTYypa aBTOMaTVI3VIpOBaHHOl7I CUCTEMbI ynpaBlieHus.

24  |XapakTepucTuKa OCHOBHbIX MoAynel BBoAa/BbiBOAA.

25 MoHO6M0YHbIE 1 MOOYIbHbLIE KOHTPOSIEPbI.

26 JlnHelika koHTponnepoB Siemens.

27 AJ'IFOpVITMbI rmbkoro ynpasJieHuna no COCToAHUIO npoLecca.

28 AJ'IFOpVITMbI XEeCTKOro nocnengoBatesibHOro ynpasrieHua no COCToAHUIO npouecca.

29 JunckpeTHble anropuTMbl ynpaBneHns BO BpEMEHH.

30 [CuHTEe3 oaHOTaKTHBIX YCTPOUCTB yrpaBrieHus.

31 YnpoLieHne CTpyKTypbl OyneBbIxX (OyHKLMNA.

32 OcCHOBHbIe 3aKOHbI ByneBon anrebpbi.

33 OCHOBHbIE NOrnyeckme onepauum.

34 lMoHATME NOrM4eckoro BbiCKkasbliBaHMS.

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

1. Hapucyite rpadukn curHanoB Ha BXOAe M BbIXOAE€ WMMMYMbCHOMO 3fieMeHTa Mnpu aMniuTyaHO-UMMNYIIbCHOWM
Moaynsaumu.

2. Hapucynte rpadukun curHanoB Ha BXOAE W BbIXOA4E WMMMYNbCHOrO dfeMeHTa npy WMPOTHO-UMMYNbCHOM
Moaynsaumu.

3. Hapwucywite ykpynHeHHyto 6ok cxemy anekTponpusoga.

5.3 MeTtoamnyeckue maTepuansl, onpegensiowme npoueaypbl oueHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocsi K NpoMexyTo4yHoWu atrectauMu m nopsaaok MIMKBUaaLmMn akageMmniyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHON aTTecTauum pernameHTUpPOBaHO rokKanbHbIM HOpMaTMBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaowmxcay»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUNInHe

YcTHada X MucbMeHHasda KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUUNnHe
» Bpemsi Ha nogrotoBky oTBeTa 45 MUHYT.

6. YHEBHO-METOAWYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3pgaTenbcTBo [oa nspaHnsa | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
Kyopswos, B. C.,|OcHoBbI nporpamMmmvMpoBaHus http://www.iprbooksh
VBaHoB, A. B.,|MMKpONpoLIeCCOPHBbIX op.ru/47437.html
AnekceeB, M. B, |koHTponnepoB B umdpoBbix| BopoHex: BopoHexckun
PasaHues, C. B.|cuctemax ynpasneHus rocyaapCcTBEHHbIN 2014
TapabpuHa, O. B.,|TtexHonormyeckumm yHUBepcuTeT
KoseHko, . A.,|npoueccamu WNHXXEHEPHbIX TEXHOMOMNN
FanavH, A. A.,
Ceupugos, [. A.
6.1.2 lononHuTenbHas y4yebHas nutepatypa
B.W. Kopones, B.I.|OnekTponpueog, [Tekct]:[ M-Bo obpasoBaHus U http://nizrp.narod.ru/
Hukonaes nabopaTopHble paboThl Haykn P®, CMN6IrTYPI. - 2014 metod/kafavtpriviel/4.

Cno.: CNerTypPri pdf

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHLIX U UH(OPMaLMOHHO-CMPABOYHbLIX CUCTEM




OnekTpoHHO-6nbnmoteyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB NYMTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

FOCT basa craHgapTtoB. Ob6Liepoccuiickuin knaccudukaTop CTaHOApTOB. JONEKTPOTEXHWUKA. [ONEeKTPOHHbIN
pecypc]. URL: https://engenegr.ru/oks/elektrotehnika

6.3 MNepeyeHb NULEH3NOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXoAMMOWN AnsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTtopwus

OcHalleHue

JlekumoHHas aygutopms

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnposaHHas mebenb, Jocka

YyebHasa aygmutopusi

CneuunanuanpoBaHHasa mebernb, 4ocka

KomnbloTepHbIn knacc

MynbTumeguiitHoe oGopydoBaHWe, KOMMbIOTEPHAs TEXHWKA C BO3MOXHOCTLIO MOAKIMIOYEHUS K
cetn «WHTepHeT» u©  obecnedeHveM [JocTyna B ONEKTPOHHY  MHAOPMaLMOHHO-

obpasoBaTenbHyto cpeay




