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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOApPTOM BbicLIero obpasoBaHusi no HanpaeneHuto noprotoBkn 13.03.02 OnekTposHepreTvka u
3NEKTPOTEXHUKA, YTBEPXKAEHHBLIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 144

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT Kosanes E.H.
OT Kadbenpbl cocTaBuTENS: BnarogapHbii H.C.
3asegytowinin Kacbegpon aBTOMaTU3NPOBAHHOIO

3MEKTPONpPMBOAa U SNEKTPOTEXHUKN

OT BbInyckatoLen kadenpbl: BbnarogapHbii H.C.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucuunnuubl: CdopmupoBatb KoMneTeHuum obyuyaroerocs B obnactv cucteM anekTponpusoaa
TUNOBLIX TEXHOMOIMYECKNX MPOLIECCOB.

1.2 3apgaum gUCLUMUNIIUHBI:

PaccmoTpeTb OCHOBHbIE NpaBuna 1 TpeboBaHWs MOHTaXka CUCTEM 3NEKTPONpuBoaa;

PackpbITb NPUHLMMLI HANagKu 1 SKChnyaTtauunm CUCTEM SNEKTPONPUBOAA;

[MpoaemMoHcTprpoBaTb OCOOEHHOCTU MPUMEHEHWST CYLLECTBYIOLIMX annapaTtHbIX M MPOrpaMMHbIX CPEACTB Mpu
Hanagke cUCTeM 3MneKTponpueoaa.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

Teopusi aBTOMaTU4eCcKoro yrnpasrneHus

OneKTpoHuka
Y4yebHasi NpakTuka, NpakTuka Mo MoslydeHuto NePBUYHBIX HaBbIKOB paboTbl C NporpaMMHbIM obecneyeHnemM
TeopeTuyeckme OCHOBbI 3MEKTPOTEXHUKN

2 KOMNETEHLUWM OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-2: FoTOBHOCTb K BbINOSIHEHWUIO PAaGOT NO MOHTaXy, Hanagake U UCMbITAHUIO NEKTPOTEXHUYECKOro
obopynoBaHusi

3HaTb: OCHOBHbIE XapaKTEPUCTMKM U NapaMeTpbl BbiGpaHHbIX KOMMOHEHTOB 3/1€KTPONpPMBOAA;
NpUHUMN paboTbl 3MEKTPONPUBOAOB NOCTOSIHHOMO U NMEPEMEHHOT0 ToKa C LMPOBLIM ynpaBneHueM

YMmeTb: [MpuMeHATb 3HaHWA B obracTu Teopun aBTOMAaTM3MPOBAHHOIO 3nekTponpuBoda Anst 060cHOBaHHOTO BbiGopa
obopynoBaHUS 3MEKTPONPUBOAA MOCTOSIHHOIO W NMEPEMEHHOrO TOKa, MPUMEHSITb MOMyYeHHble 3HaHUSI AN OCBOEHMUS!
AVNCLUMMNUH NpoddeccnoHanbHOro Umkna; paboTtaTe ¢ BbIGpaHHbIMU 31IEMEHTaMK 3NEeKTPONpUBOAa;

MCMonb3oBaTb NPUKNagHble NporpamMMHble CPEACTBa AN NaHMPOBAHUS 3KCNEPUMEHTOB

Bnapetb: HekoTopbiMu HaBblkamy paGoTbl ¢ 06OPYAOBaHWEM 3NEKTPOMNPUBOAOB; YMEHWEM OLEHMBaTb TEXHUYECKoe
COCTOSIHWE 3MEKTPOTEXHUYECKOTO 06OPYAOBaHMS.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasnen 1. CxeMmbl ANEeKTPONUTaHnA
3NEeKTPONpPUBOAOB.

Tema 1. NuTaHne aNekTpoyCTaHOBOK.

BesepneHne. OpgHONUHENHbIE CXEMbl MUTAHUS
3NEKTPOYCTaHOBOK.  YPOBHM  HarpsbKeHun,
4acToThl B cucrtemax nuTaHus 1 2 12
3NEeKTPONpPUBOAOB.

Tema 2. OnekTpoMarHuTHas
COBMECTUMOCTb.

MpumeHeHne 3aKOHOB " npasun
3NEeKTPOMArHUTHOM  COBMECTUMOCTVW  Npu
MPOEKTUPOBaHUN CUCTEM  3MeKTpornpueoaa. 1 12
Bbibop kabens.

Pasgen 2. TunoBble pelleHNsi KOMMOHOBKM
CUMOBOM M WH(OPMAUMOHHOW  YacTen
3NEeKTPoNpUBOAOB

Tema 3. Cunoas w”n WHpoOpMaUMOHHas
yacTu.

TunoBble peLleHns KOMMOHOBKM CWUIOBOWN U
WH(OPMALIMOHHON YacTen 3NeKTPonpuBOAOB
B MNOABLEMHO-TPAHCNOPTHOM o6opyaoBaHuu, 1 1 20
CTaHO4HOe obopygoBaHue, 5
BymarogenaTenbHble MaLlLWHbI U Mp.

Tema 4. TpeboBaHust kK 060pyQ0OBaHMIO.
TpeboBaHnsa K npuBogaM B  TUMOBbIX
MPOMBILLMEHHbIX YCTAHOBKAX. 25

Tema 5. Beibop o6opynoBaHus.

Bonpockl Bblibopa npeobpasosatens  ans
TEXHOMOrM4YeCcKom yCTaHOBKM, BbIGOp
AaT4YMKOB U APYrMX KOMMOHEHTOB. 20

Pasgen 3. TunoBble 3agayn Hanagku CUCTEM
aneKkTponpmneoaoB TEXHOJTIOMMYeCKnx
yCTaHOBOK

Tema 6. Hanagka cuctem.

TunoBble 3agaun Hanagku cuctem
3NEKTPONPUBOAOB TEXHOMNOMMYEeCcKNxX
YCTaHOBOK. TvnoBble anroputMmbl  Hanaaku 1 1 15 FJJ
npuBOAOB.




Tema 7. dopMmmpoBaHMe curHana.

TunoBble cnocobbl POPMUMPOBAHUSA CUrHaNa

obpaTHow cBs3U 12
Tema 8. ObecnevyeHne cucTem.

AnnapaTHoe 7 anropuTMmu4ecKkoe

obecneyeHne Hanagku cucTem

3NeKTponpuBoAa. 12
Pasgen 4. 3awuTHele PYHKLMK

3MEKTPONPUBOLOB

Tema 9. 3awuTta OT nepeHanps>KeHNN.

dunbTpbl B UENAX NMTaHUSA  NPUBOAOB.
O6opynoBaHne w  anropuTMbl  3aLLUUTHBIX

hyHKLMIN 1 1
Wtoro B cemecTpe (Ha kypce ans 3A0) 4 6 128
KoHcynbTaumm 1 npoMexyTovHas
0,25
attectaums (3ader)
Bcero koHTakTHasa pa6ora u CP no 12,25 128
AvcuunnuvHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4ebHbIM NNaHoM He npegycMoTpeHo

5. ®OHJ, OLIEHO4HbIX CPELCTB AN MPOBEAEHUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLIEHUBAaHUA pe3yNbTaToB 00y4yeHUs
5.1.1 MNoka3aTenn oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KomMneTeHummn cpeacTea
MokasbiBaeT 3HaHUA NPUHLMNOB paboThbl 3NEeKTPONpmnBOLOB
NOCTOSIHHOTO W MEPEMEHHOr0 TOoKa C  LMPPOBLIM YMpPaBfeHUEM W
OCHOBHbIX XapakTePUCTMK W MNapamMeTpoB BbIOpaHHbLIX KOMMOHEHTOB
anekTponpuseoaa.
[leMOHCTpUpyeT yMeHne npuMMeHsTb 3HaHus B o0nactu  Teopuu | Bonpocsl YCTHOro
MK-2 aBTOMaTU3NPOBAHHOIO anekTponpueoga And obocHoBaHHOrO BbiGopa | cobecenoBaHms

OCBOEHUA ancumninnH I'IpOd)eCCMOHaJ'IbHOFO UuuKna.

060pyaoBaHNsA CUCTEM 3MEKTPOMNPUBOAA.

o6opyaoBaHUs aneKkTponpmMeoaa NepeMeHHOro U NOCTOSIHHOIO TOKa;
[leMOHCTpUpyeT CrnocoGHOCTU TMPUMEHSATb MOSyYEHHblE 3HaHUS  [OJ1s | OPUEHTMPOBAHHbIE 3a4aHus!

MokasbiBaeT BrnageHune HaBblKaM¥n pa6OTbI C oGopy,uosaHvleM
aneKkTponpmueBoaos, a TakKkke mMeTogamMu NpoeKTnpoBaHUA

MpakTnko-

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHnBaHuSA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

O6yvarowmica nokasbiBaeT [OCTaTOYHbIE
3HAHUSA AUCLIMMNINHDI:

. Xopowo 3HaeT  OCHOBHble
TeHaeHuun pa3BuUTUS LUnppoBbIX
3NEeKTPONPUBOAOB, TUNOBbIE  MEeToabl
3auTteHo HanagkM uudpoBbIX perynsaTtopoB  Ansi
3NeKTPONpUBOAOB; OCHOBbl  MeToAoB
3aLLMTbl SNEKTPOYCTAHOBOK.

. MoxeT  BbINOMHATE  aHanus
TOYHOCTHbIX n ONHaMNYeCcKnx
XapaKkTepucTUK LMpOoBbIX cuctem




ynpaeneHust anekTponpuBoaamu,

BbINOJTHATb TUNoBbie HaCTpOl7|KI/I
npmnBoAoB MNOCTOAHHOIO W nNepeMeHHOoro
TOKa

° Bnageet HaBblkamMu Hanagku

CUCTEM ynpaslieHnA npueogamu.

OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHWI OUCLMMIWHBI:

. He 3HaeT OCHOBHble TeHAeHUUN
pasBuTUs UMGPOBLIX 3MNEKTPOMNPUBOAOB,
TMNOBble MeToAdbl HanagkM LMgPOBbIX
perynsaTopos ans 3NEKTPONPUBOAOB;

OCHOBB! MeToaoB 3aLmUThI
3MEeKTPOYCTaHOBOK.

He 3a4teHo . He MoxeT BbINOMHATL aHanu3
TOYHOCTHbIX " OVHaMUYECKnX
XapaKTepucTuK LM POBbIX cuctem
ynpaeneHust anekTponpuBoaamu,
BbINONHATb TUNOBbIE HaCTPOMKM
NPMBOOOB MOCTOSIHHOIO W MEepPeMEHHOro
TOKa
. He BnapeeT HaBblkaMu Hamnagku

CUCTEM ynpaslieHnA npusogamn.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA UK UHbIe MaTepuarnbl, He06XoAUMbIe AN OLEHKU 3HaHUM, YMeHUN,
HaBbIKOB U (UNK) ONbITa feATeNbHOCTYU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynunpoBKn BONpOCoB
Kypc 5

1 HasHaueHune OB, FB, FC B nporpamme ynpaBnsitoLero KoOHTponnepa. Tunbl 6110KOB AaHHbIX.

2 HasHauyeHune Control Word, Status Word B npuBogax; nx ncrnosb3oBaHne B NPUBOLE U B KOHTPOSSEpE.

3 MoaroToBKka B nporpamme KoHTponsepa k obmeHy ¢ npusogom no Profibus.

4 Tunosble cnocobbl hopMUPOBaHUS cUrHamna obpaTHoOM CBA3N.

5 TunoBble KOMMOHOBKM CUCTEM 3nekTponpueoaa 06opyaoBaHusa GymarogenarensHoro NponM3BoacTBa.

6 CTtpykTypa perynaTtopa ckopoctu B npusoge TPD.

7 CTpykTypHasa cxema hopMMpoBaHMs 3a4aHHOro 3HadeHus B npusoge TPD.

8 OCHOBHbIE CTPYKTYpHble 610KM NPMBOAA NEPEMEHHOIO TOKa.

9 OCHOBHbIE CTPYKTYpHbIe 610KM NPUMBOAA MOCTOSIHHOIO TOKA.

10 Bbibop npeobpasoBaTtens Ansi TEXHONOMMYECKOW YCTaHOBKM, BbIOOP A4aTYMKOB U APYTMX KOMIMOHEHTOB.

11 Tunbl cucTeM oxnaxaeHus asuratenei. Belbop cnocoba oxnaxageHus.

12 Bbibop asuratenen n peaykTtopos AN TEXHOMNOMYECKMX YCTaHOBOK.

13 Tvnosble HencnpaBHOCTK anekTpoasuratenen. NMouck n ycTtpaHeHne HemcrnpaBHOCTEN.

14 O6ecneyeHre TemnepaTypHOro pexrma npueoaa B LWKAHOM MCNOMHEHUN.

15 MpuMeHeHNe 3aKOHOB ¥ MPaBWUIT 3NEKTPOMArHUTHOM COBMECTMMOCTU NPW MPOEKTUPOBAHNN CUCTEM
anekTponpuBoaa.

16 O6opynoBaHue kabenbHbIxX Tpacc. TpeboBaHMs K MPOKAaAKe CUITOBbLIX U KOHTPOIbHbIX kKabenen.

17 CucTeMbl 3aLLMTHOIO 3a3eMIeHUs arekTpoobopyaoBaHMS.

18 TunoBasi noacTaHUMsi cMCTeMbI anekTponpueoaa. Beibop cnnoseix TpaHcdopMaTopoB. KomnoHoBka
CVnoBoro 0bopyaoBaHMsa NOACTaHLMN.

19 CTteneHu 3awuTbl 06opyanosaHus (IP).

20 Bbibop kabens ans nMTaHWs yCTaHOBOK anekTponpmeoga. Pacyet Heo6xoamMmoro ceyeHust, Bbloop Trna
kabens, cxembl NoAknoYeHs kabens, TpeboBaHUs K Npoknagke kabens.

21 YPOBHN Hanps>KeHWIN, YacTOTbl B CUCTEMaX NUTaHWUSA 3MeKTPONpuUBOAOB.




5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3afayuun, Kenchbl)

1. Beibpatb kabenb ¢ MegHbIMU Xnnammn ansg acuHxpoHHoro asuratena 90 kBT, 400B, cos@=0,8.

2. N306pa3nTb OOHOMMHENHYO CXeMY MOAKITHOYEHUST aCUHXPOHHOIO ABUraTens.

3. BblbpaTb BEHTUNATOPbLI AN OXNaXOEeHWUs 3NEeKTPOMOHTaXHoro Lwkada ¢ uHBepTtopoM Sinamics S120:
6SL3320-1TE32-1AAS.

4. N306pa3uTb cTpykTypy M perynsitopa npMBoga C UCKYCCTBEHHBIM CTaTU3MOM.

5. N306pa3uTb cTpykTypy NN perynaTtopa npuBoga ¢ KOMMeHcaumMen MOMeHTa COMpoTUBIEHMS.

6. N306pasnTb cTpykTypy NN perynatopa npvBoga ¢ KOMMNeHcaumen MoMeHTa HEPLIUN.

5.3 MeToanyeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBaHUA 3HaHUW, YMEHUWN, BNageHnmn
(HaBbIKOB M (MUNIM) NPAKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowierocsi K npoMeXxXyTo4yHOM aTTecTaumm M Nnopsanok NMMKBUAALUN akageMn4ecKkomn
3a40/MKEeHHOCTH

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmxcsa»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimnHe

YcTHad + MucbmeHHas KoMnbloTepHOe TeCcTMpoBaHue WHas

5.3.3 OcobeHHOCTU NpOBeAeHNA NPOMEXYTOYHOM aTTecTaLmMu nNo gUCLUnIMHe

* BoamoxHOCTb nonb3oBaTbcs CrpaBoYHbIMKU Tabnuuamu, katanoramm o6opyaoBaHUst 3MEKTPONPUBOAOB;
» Bpems Ha noarotoBky oTBeTa — 45 MUHYT.
* B TeuyeHue cemecTpa BbIMOMHAOTCH KOHTPOSbHbIE PaboThbl

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OANCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
KysHeuos, A. 0. OnekTpu4eckMn npuMBog WU HosocnbBupck: http://www.iprbooks
anekTpoobopygoBaHne B HosocnBupckuin 2016 hop.ru/80401.html
AlK roCcyaapCTBEHHbIN
arpapHbIi yHMBEepcuTeT
E. H. KoBanés MoHTax, Hanagka | M-BO Hayku 1 BbICLLIErO http://nizrp.narod.ru/
aKcnnyataums obpasoBaHus PO, C- metod/kafavtpriviel/1
9N1eKTponpnBOa0B. MeTepb. roc. yH-T. NpoOM. 644427618.pdf
lMpoekTnpoBaHue wkada | TexHonorvi u ansanHa, 2022
ynpasneHus BbiCLU. LK. TEXHONOMK 1
3NEeKTponpmnBoaom: 3HepreTnkn.- CaHkT-
NPaKTUKyM MeTepbypr: BLUT
cneryntg
6.1.2 [lononHuTenbHaa y4yebHaa nutepartypa
MeLepsikos, B. H. OnekTpu4ecknin npueoa. Nuneuk, Capartos: http://www.iprbooks
OnekTpomexaHn4eckme Nuneukuin hop.ru/85995.htmi
cuCTEMBI rocyaapCTBEHHbIN
TEXHUYECKNI 2019
YHUBEpPCUTET,
MpodobpasoBaHne

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHOPMALIMOHHO-CMPABOYHbIX CUCTEM

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

OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

FOCT bBasa craHpaptoB. OO6LlepocCMNCKUIA  KnaccudumkaTtop CTaHAapTOB. OMEKTPOTEXHUKA. [SNEKTPOHHbIN
pecypc]. URL: hitps://engenegr.ru/oks/elektrotehnika

6.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpocTpaHAeMoro nporpaMmMHoro oéecneyeHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBEHMS o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHallieHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

KomnbloTepHbIN Knacc

MynbTuMeauniiHoe oBopyaoBaHME, KOMMbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm «WMHTepHeT» U  obecneyeHnem [ocTyna B SMEKTPOHHYIO  MH(OPMaLMOHHO-
obpa3oBaTesibHyto cpeay

YyebHasi aygutopusi

CI'IeLI,VIaﬂVI3MpOBaHHaF| mebenb, gocka




