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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 13.03.02 Dn1eKTpOIHEPreTMKa U 3NIEKTPOTEXHUKA

CocTaBuTesnib pabouyer nporpamMMmsi:

DoueHT, KananpaT MoanncaHo npocton 30 Koxy>xeBa PumMa baTbipbueBHa
nefarormyeckmnx Hayk 03.07.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

HedTerasoBoro gena n sHepreTukun
(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

07.07.2026 MoanncaHo npocton 3 MepeTykoB MypaT AgaMuUpoBmY
07.07.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
07.07.2026 MoanucaHo npocton 3l MepeTykoB MypaT AaMUpoBmY
07.07.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
07.07.2026 MopnucaHo npocton 3N N. b. bepbepbaH
07.07.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenbio usyuyeHusa gucumniauHel "MpoTtuBoaBapunHas aBTOMaTUKa 3JIeKTPOdHEepreTu4yeckmx
cucTteM" ABAAETCA N3YYEHNE MPUHLWIMOB AEeNCTBUSA U MOCTPOEHUSA (TEXHNYECKON peanmn3aunn)
aBTOMAaTUYECKMX YCTPOMNCTB YrNpaBJieHNS HOPMaJibHbIMU peXximMmamum paboThbl
3/IEKTPOIHEPreTNYECKUX CUCTEM U MPOTMBOABAPUNHOIO YNPaBAEHUSA UMK,

3apadyamm U3YyYEeHMSA OUCUMMNJIUHBI "ABNAeTcAu3y4YeHue TeopeTudiecKux ocHoOB
ﬂpOTMBoaBapMﬁHOFO AdBTOMAaTU4Ye€CKOro ynpaBJjieHusa B dQHeprocucrteMax, a Takxe
TeXHU4eCKou peasindaumm yCTpOﬁCTB n CUcTem ﬂpOTHBoaBapMﬁHOﬁ AdBTOMATUKM,

nosyyeHne nHhopmaumm ob sneMeHTHol 6ase YCTPONCTB U CUCTEM aBTOMATUKK;
nprnobpeTeHne HaBbLIKOB orpeaeneHns BO3MOXXHbIX BApMaHTOB BbIMOJIHEHUS aBTOMATUKK
Pa3JINYHbIX SHEProob6HEKTOB AJ1 MPOEKTUPOBAHNSA YCTPONCTB N CUCTEM aBTOMATUKN YNpaBJIeHUN

HOPMaJIbHbIMM 1 aBAPUAHBIMU PEXUMAMU;

r|p|/|o6peTeH|/|e NnepBMYHbIX HaBbIKOB pa6OTbI C yCTpOIZCTBaMVI aBTOMATUKN
N1EeKTPO3HEPreTU4eCKnNX CUCTEM.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnnnHa «MNpoTuBoaBapuiiHas aBTOMATUKA 3JIEKTPOIHEPreTUYECKMX CUCTEM» OTHOCUTCA K
BapunaTmsHoun 4YacTtu Orl.

TeopeTnyeckon 6a3on AUCLUMINHBI ABASIOTCA NOJYYEHHbIE paHee 3HaHUA No ANCLUNMIINHAM
«®un3mkKa», «MaTemaTnKa», «TeopeTuvyeckne oCHOBbI 3N1EKTPOTEXHMKK». Ha Ba3e 3Toro
hopMUpPYOTCA NpeacTaBieHNs 0 COBPEMEHHbIX JIEKTPUYECKNX CETAX N CMCTeMaXx, O COCTaBASAIOLLIMX
MX 3J1IeMeHTax, BK4Yaa NpoTUBOABAPUNHYIO CUCTEMY, M O NEePCNEeKTUBHOM MPOrpecCUBHOM
pPasBUTUN SNEKTPUYECKUX CeTen. 3HaHMS, NOYYEeHHbIE NPU U3YYEHUN OAaHHOW OANCUUMANHBI, ByoyT
rnoJsie3Hbl rMpu BbinosiHeHU BKP.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

MK-3.1 3HaeT nNpaBuia 6e30NacHOCTU 3N1eKTPOIHEPreTUYECKOro
MPOn3BOACTBA, B TOM YMC/E NPU BO3HUKHOBEHUN HELLTAaTHbIX
M aBapUNHbIX CUTyaLWnn

MK-6.2 YMeeT B codeTaHUn € CEPBUCHBIMN KOMMaHUAMU U
cneumnmanncTamMmm TeXHNYECKNX CNy>Xb KoppekTupoBaTb
TEeXHOJIOrnyeckme nNpoLecchbl C y4eTOM peasibHON CUTyauunm
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJZIN4ecTB
o)
3a Jlek Mp cPn CP
Kypc 4 [Cem. 7 1 34 34 0.25 75.75 144 4

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(KonuyecTBo) Yyacos
3a KoHTp Jlexk Mp KPAT KouTpon cP
b
Kypc4 [Cem.7 1 1 6 8 0.25 3.75 126 144
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
7 ABTOMaTU3MpPOBaHHaA CUCTEMa yrnpaBJieHns 1-2 2 2 10 KoHTpOJIbHbIE 3aaHuUA.
NpPon3BOACTBOM, Nepe-fadyen u pacnpepene-Hmem Ob6cyxaeHne pecepaTos
3NeKTpo3Heprun. Bnabl aBTomaTukmn
3/1eKTPO3HEPreTUYeCcKnx CUCTEM N UX B3aMMO-CBA3b.
TepMuHbI U onpefeneHuns.
7 ABTOMATMKA BKJIIOYEHNSA CUHXPOHHbLIX FreHepaTo-poB 3-4 4 4 10 KOHTpO/IbHbIE 3a4aHUS.
Ha napasnsiesibHyt paboTy O6cyxaeHne pedepaTos
7 ABTOMaTUYeCKoe peryanmpoBaHune Bo30yx-aeHus 5-6 4 4 10 KOHTpOsIbHbIE 3afaHus.
CUHXPOHHbIX reHepaTopoB O6cyxaeHne pecdepaTos
7 ABTOMaTUH4YECKOE perysimpoBaHmne HanpsXXeHns n 7-9 6 6 10 KoHTpOJIbHbIE 3aaHuUA.
peakTUBHOW MOLLHOCTU B CETAX Ob6cyxxaeHne pecepaTos
7 ABTOMaTUYECKOE perysimpoBaHne 4acToTbl U 10-12 6 6 10 KOHTpoOJIbHbIE 3aaHuS.
AKTUBHOW MOLLHOCTU O6cyxaeHne pedepaTos
7 MpoTrBOaBapuiiHaa aBTOMaTNKa 13-14 6 6 10 KOHTpOsIbHblIE 3afaHus.
3/1eKTPO3HEPreTUYECKUX CUCTEM Ob6cyxaeHune pecdepaTos
7 ObuiecncTeMHast peXxmMHas NpoTrMBOaBapuinHasn 15-17 6 6 15.75 KOHTpOJIbHbIE 3a4aHUA.
aBTOMaTuKa Ob6cyxxaeHne pecepaTos
WTorosas aTtrectaums 17 0.25 3a4éT
UTOro: 34 34 0.25 75.75

5.2. CTpyKTypa ANCUMNAMHBI A8 3a04HON hpopMbl 0b6yYHeHuUs.

Cem Paspen pucumnamHbl Bupbl yuebHon paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b
1 2 4 5 6 7 8 9 10 11
7 ABTOMaTU3NpPOBaHHAsA CUCTEMa yrnpaB/eHMa NPOM3BOACTBOM, Nepe-gayven n pacnpepene-Hmem 1 10
3/1eKTPO3HepPrun. Bnabl aBToOMaTUKM 3NEKTPOIHEPreTUYeCKUX CUCTEM N UX B3aUMO-CBA3b. TEPMUHbI U
onpegeneHuns.
7 ABTOMaTUKaA BKJOYEHNSA CUHXPOHHbIX reHepaTo-poB Ha NapajsienbHyo paboTy 1 1 15
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Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
7 ABTOMaTUYECKOE peryanpoBaHmne Bo30yX-AEHUA CUHXPOHHbIX FEHEPATOPOB 1 1 20
7 ABTOMaTUYECKOE peryjnpoBaHne Hanps->XeHNs N peakTUBHON MOLLHOCTU B CEeTAX 1 1 20
7 ABTOMaTUYeCKOe peryJnpoBaHne YacTOTbl U aKTUBHOMN MOLLHOCTH 1 1 20
7 MpoTrBOaBapuiHaa aBTOMATNKa 3JIEKTPOIHEPreTUYECKMX CUCTEM 1 1 20
7 ObuecncTteMHas peXxnuMHasa NpoTMBOaBapuUHaa aBTOMaTmKa 1 2 21
7 WTorosas aTTectauns: 3a4eTt 0.25 3.75
UTOro: 6 8 0.25 3.75 126
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5.4. Copep>xaHue pa3pesioB AUMCUMNIUHbI (Moayna) «[poTuBoaBapuiHaa aBTOMATUKA 3JIeKTPOIHEPreTu4eckux CUCTeM»,
obpa3oBaTesnbHble TEXHOJIOTUMU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpyAsoeMKoCTb (Yachl) Copep>xaHue dopmMUpyeMble Pe3ynbTaTbl OCBOEHUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 30 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafeThb) TeXHOJIOruu
1 2 3 4 5 6 7 8 9
7 ABTOMaTU3MpPOBaHHas OcobeHHOCTH NK-3.1; 3HaTb: NpaBuna , Jlekunn-smn3syanusaunm
cucTeMa ynpasieHus 3/1EeKTPO3HEPreTUYECKoro 6e3onacHocTH
Nnpon3BOACTBOM, nepe- NPON3BOACTBEHHOIO 3N1eKTPO3HEPreTUYECKoro
hayen n pacnpegene-HMem rnpouecca, MPoOu3BOACTBA, B TOM 4uncne
3N1eKTpPo3Heprun. Bugbl obycnosnueawome NPy BOSHUKHOBEHWN
aBTOMATUKMN HeobxoaAnMoCTb HeLWTaTHbIX N aBapUNHbIX
3/IEKTPOIHEPreTUYECKNX aBTOMaTUYECKOro cuTyauun YmeTb: B
CUCTEM U UX B3aMMO-CBSI3b. ynpasieHuns coYeTaHUWN C CEPBUCHbIMU
TepMuHbI 1 onpeaeneHuns. 3NEeKTPO3HEPreTUYeCKnMun KOMMaHUaMN n
obbekTamu. crneymanncTamum
ABTOMaTUYecKasn n TEeXHNYEeCKNX CNy>Kb
aBTOMaTU3MpPOBaHHas KOPPEeKTUpoBaThb
CUCTEMbI ynpaBieHus. TexHosIornyeckme
ABTOMaTU4eckune npouecchl C y4eToM
yCTpOnCTBa peanbHOM cMTyaunmn
MH(POPMALIMOHHOI O BnapeTtb: HaBblkaMu
obecneyeHuns paboThl C
aBTOMATU3MPOBaHHOMN NpoOTMBOABapPUNHON
CUCTEMbI ynpaBieHus. aBTOMaTUKON
Buabl aBTOMaTUKKN
SHEepProcucTem n nx
B3aMMOCBS3b.
ABTOMaTUYeCcKue
yCTpPOWNCTBa yrnpaBneHns B
HOPMaJbHbIX peXxmnmMax
paboTbl INEKTPUYHECKNX
CTaHUWA 1 CucTeM.
ABTOMaTuKa
NpPOTMBOABAPUNHOIO
ynpas/eHuns
7 ABTOMaTUKa BKJIIOHEHUNSA ObLue ceegeHns ob MK-3.1; 3HaTb: NpaBuia , Jlekunn-smusyanumsaymm

CYHXPOHHbIX FreHepaTo-poB
Ha napannesnbHylo paboTy

aBTOMaTWKe Nycka rmgpo -
n TypboreHepaTopoB.
Ycnosusa BKAKOYEHUSA
CUHXPOHHbIX FeHepaTopoB
Ha NapannencHyto paboTy.
Crnocobbl aBTOMaTU4e€CKOro
BKJTIOYEHUSA CUHXPOHHbIX
reHepaTopoB Ha

6e3onacHocTun
3/1eKTPO3HEPreTN4eCcKoro
NpPon3BOACTBA, B TOM Yucie
Npu BO3HUKHOBEHUMN
HewWTaTHbIX U aBaPUNHbIX
cuTyaumm YmeTb: B
coYeTaHnn C CePBUCHbBIMU
KOMMNaHUAMUN 1
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
napannensHyo paboTy. crneymanncTammn
ABTOMaTM4eckas TEeXHNYECKUX CNy>KO
CaMOCUHXPOHM3aLMS. KOppeKkTupoBaTb
ABTOMaTun4eckme TexHoJIornyeckme
yCTPONCTBaA TOYHOWN rnpoLecchl C y4eToM
CUHXPOHU3aLMN: cNocobbl peanbHOM CUTyauun
GopmMmpoBaHns BnapgeTtb: HaBblKaMu
onepexxeHuns BO3L4EeNCTBUSA paboTbl C
Ha BKJIlOYEHMe reHepaTopa. NpoOTMBOABaPUNHON
ABTOMaTM4YeCKuin aBTOMaTUKON
CUHXPOHM3aTOp C
MOCTOAAHHbLIM BPEMEHEM
onepexeHusa. Obwue
cBefeHns o6 aHaoroBom 1
uncposoM
MUKPOMNpPOLLEeCcCCOPHOM
aBTOMaTUYECKUX
CUHXPOHM3aTopax.
ABTOMaTN4eckoe Ha3Ha4yeHue MNK-3.1; 3HaTb: NpaBuna , Jlekunun-smusyanumsaymm
perynmpoBaHune Bo36y»x- aBTOMaTU4eCKoro 6e3onacHocTH
OEHNSA CUHXPOHHbIX perynuposaHus 3/IeKTPO3HEpPreTUYeCcKoro
reHepaTopoB BO30Oy)XOEHUS. Mpou3BOACTBa, B TOM 4ucne
MponopunoHanbHoe 1 NMporn Mpu BO3HNKHOBEHUN
opuKnoHasibHo- HeLWTaTHbIX N aBapUAHbIX
aonddepeHumnansHoe cuTyauumm YmeTb: B
(«CcnnbHOro» AencTeuns) COYeTaHUn C CEPBUCHBLIMN
aBToMaTu4yeckoe KOMMaHUAMN 1~
perynvposaHune crneymanncTammn
B036yxaeHus. Cuctemsl TEXHNYECKUX CNy)KO
BO30OYy>XOEHNSA CUHXPOHHbIX KOppeKTupoBaTb
reHepaTopoB. TexHoJsIornyeckme
ABTOMaTU4YeCcKue rnpoLecchl C y4eToM

perynatopbl BO36yxaeHus
(APB) CMHXPOHHBIX
reHepaTopos C
3NEeKTPOMALUMNHHbIMMN
Bo3OyaonTenamn
NOCTOAHHOIO TOKa: TOKOBOE
KOMMayHAMpOBaHMe,
asoBoe
KOMMNayHANUPOBaHMe,
KOPPEKTOP Hanps>XeHuns.
SNEeKTPOMarHMUTHbIA 1
rMoayrnpoBoAHNKOBbIN APB
CUHXPOHHbIX FreHepaTopPOB C
nononHo-
3/IEKTPOMALLUHHBIMMA
cucTeMamm Bo3byKaeHus.

peajsibHOM CUTyaumn
BnaneTb: HaBblkaMu
paboTkl C
NpoOTMBOABaPUNHON
aBTOMaTUKOMN
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

O6buwue ceegeHus 06 APB
«CunnbHOro» gencrteusa (APB
C[Ll) CUHXPOHHBIX
reHepaTopoB C
TUPUCTOPHLIMU 1
6ecLLeTo4YHbIMU CUCTEMaAMK
B036y)xaeHus. Fpynnosoe
ynpas/ieHune
BO3OyxaeHnem
reHepaTopOB Ha
SNEKTPUYECKMX CTAHLUSX.

ABTOMaTM4Yeckoe
perynmnposaHune
Hanps>xXeHna un peaKTI/IBHOIZ
MOLWHOCTW B CeTAX

Ha3Ha4eHue -
onNTUMU3aUNSA pexxuma
3/IEKTPO3HEPreTnYeCcKon
cuctemsbl (33C) no
PEaKTUBHOWM MOLHOCTU U
AMMANTY e HanpsKeHns -
nepBoro 0OCHOBHOIO
rnokasaTens KayecTBa
3/IEKTPO3HEPIUM y
notpebutenen.
Perynupyembie 06beKTbI:
cTaTuyeckue
KOMTMEHCaTOpPbl PpeaKTUBHOMN
MOLLHOCTU C TUPUCTOPHbLIMUN
npeobpasoatensmu (CTK);
CUHXPOHHblE
KOMMNEHCaTopbl C
pPEBEPCUBHbLIM
TUPUCTOPHBLIM
B030Oy)XOeHMeM,
TpaHchopMaTopbl C
yCTpoMcTBamMm
perynmpoBaHusa nog
Harpy3kown (YPIMH),
KOHIOEeHCaTopHble
YCTAHOBKN C ANCKPETHbLIM
ynpasJieHnemM.
ABTOMaTU4eckne
perynatopbl BO36y>xaeHus
CUHXPOHHbIX
KOMIMEHCaTopPOB.
ABTOMaTuM4eckue
perynsatopsbl

Ko puumneHTa
TpaHchopmaumm (APKT)
TpaHchopmaTopos ¢ YPIH.
DYHKUMOHasNbHbIE CXEMbI

MK-6.2;

3HaTb: NpaBuia
6e3onacHocTH
3/1eKTPO3HEPreTN4EeCcKoro
NpPon3BOACTBA, B TOM 4ucie
Nnpu BO3HUKHOBEHUM
HewWTaTHbIX N aBapUNHbIX
cuTyaumn YmeTb: B
COYeTaHUN C CEPBUCHbLIMU
KOMMNaHuaMUn 1
cneumanmcTamm
TEeXHUYECKNX CNy>Kb
KOppPeKTUpoBaThb
TexHoJslornyeckme
npoLecchl C y4eToM
peasibHOM cMTyaunun
BnageTb: HaBblKaMu
paboTbl C
npoTMBOABaPUNHON
aBTOMaTUKOMN

, Nlekuunn-sn3syanusaunm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
APKT. ABTOMaTu4eckumne
perynatopbl CTK n
KOHOEHCaTOPHbIX
YCTaHOBOK.
ABTOMaTN4ecKoe Ha3HaveHue - MK-6.2; 3HaTb: NpaBuia , Jlekunn-snsyanumsaymm

perynmnpoBaHune 4acCtoThbl U
aKTMBHOM MOLLHOCTW

onTuMmusaumnsa pexxuma 33C
Mo aKTWUBHOW MOLLHOCTU 1
cTabunmsauns 4acToThbl
Hanps>XeHusa - BTOPOro
OCHOBHOrO NnokasaTens
KayecTBa 3JIEKTPOIHEPT UK.
TexHunyeckne 3aja4u rno
onTuMmMsaumnm
pacrnpeneneHns akTUBHoON
Harpyskun mexxay
CUHXPOHHbIMU
reHepaTopamu n
YacToTOperyanpylowmnmm
3/1eKTPOCTAHUMAMMN U NO
cTabunmsauunm 4acToTbl.
HeobxoanmocTb nx
pelueHns pasHbIMU
aBTOMaTUYECKMMN
yCTpOMCTBaMU "
MHOIroCTyrneH4YaToro
(MHOroypoBHeBOro)
aBTOMaTUYeCKOro
perynmpoBaHms.
ABTOMaTM4eckoe
perynmpoBaHue 4acToTbl
BpaLweHns (APYB) TypbuH
Kak rnepeas CTyneHb
perynmpoBaHus.
YcTponcTea
NPUHYANTENBHOI O
pacnpeneneHns akTUBHOWN
MowiHocTM (YPAH) n
LeHTpasbHble
acTaTU4YecKne perynatopsbl
4acTOTbl Kak BTOpas
CTYNeHb aBTOMaTU4YeCKOro
perynmpoBaHusa 4acToThl U
AKTMBHOW MOLLHOCTM
(BTOpPU4HOE
perynupoBaHue). MoHATne
0 COBpPEeMEHHbIX
MUKPOMPOLLECCOPHbIX
cucTeMax ynpasiieHuns

6e3onacHoCcTM
3/1eKTPO3HEPreTN4YeCcKoro
Npon3BOACTBA, B TOM Yucie
npu BO3HWKHOBEHUMN
HeLWTaTHbIX N aBapUNHbIX
cuTyauumnm YmeTb: B
coYeTaHnn C CePBUCHbBIMU
KOMMaHUaAMN n
cneuvannctamm
TeXHN4ecknx cy>x6
KOPpPEeKTUpoBaTb
TexHoJsiornyeckue
npouecchl C y4eToM
peanbHOM CMTyaunmn
Bnanetb: HaBblkaMu
paboThl C
NpPOTMBOABaPUNHON
aBTOMaTUKON
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

pe>XxuMom paboTbl
3N1eKTPOCTaHLUM No
4acCcTOTe U aKTUBHOWN
MOLLHOCTW.
ABTOMaTuM4yeckoe
perynmpoBaHne akTUBHOMN
MoLHOCTK B 33C 1 nx
obbvenuHeHusax (03C).
Obuive ceegeHns o
COBPEMEHHOM
MNKPOMNPOL,ECCOPHON
aBTOMaTUYECKOWN cucteme
yrnpaBAeHns pexxnumom
paboTbl 33C 1 03C.
OcobeHHOCTU 1
COBpPEMEHHOEe TeXHMYeckoe
COCTOSIHME
aBTOMaTUYECKOro
yrnpaBieHNs PeXxnmMmom Mo
AKTUBHOM N PEaKTUBHOMN
MOLLHOCTSAX, aMNANTyLe n
4YacTOTe HaMPS>XXEeHNA B
EonHon
3N1EeKTPO3HepreTn4Yeckon
cucteme (E3C) Poccum.

MpoTrBoaBapuiiHasn
aBTOMaTuKa
3NEeKTPO3HEPreTN4YeCcKnx
cucTem

Brnabl aBTOMaTM4YECKUX
YCTPOWNCTB U CUCTEM
NPOTNBOABAPUNHOIO
ynpaBJsieHnsa. MecTHas
(nokanbHas)
npoTMBOaBapuinHas
aBToMaTuKa (MA).
Ynpasnswowune
BO3LENCTBUA YCTPONCTB
MA. ABTOMaTn4yeckue
ycTpowncTtea MNA no
CHU>XXEHUIO aMMINTYAbl U
4aCTOTbl HANPSXKEHMNS:
aBTOMaTMKa OrpaHUyeHmns
CHUXXEHUS Hanpsi>XeHns
(AOCH) n aBTOMaTuHKa
OrpaHNYeHNa CHIXKEHNS
YacToTbl (AOCH).
ABTOMaTM4ecKas
YacToTHas pa3rpyska (A4P)
B 22C. ABTOMaTmn4yeckoe
orpaHM4YeHne NoBbILEHNS
HanpsbxeHusa (AOIMH).

MK-6.2;

3HaTb: NpaBuna
6e3onacHoCcTM
3N1eKTPO3HEPreTN4YeCcKoro
Npon3BOACTBA, B TOM Yucie
Npu BO3HWKHOBEHUM
HeLWTaTHbIX N aBapUNHbIX
cuTyauumn YmeTb: B
coYeTaHnn ¢ CePBUCHbBIMU
KOMMaHUaAMN n
cneuvanncrtamm
TeXHN4eCcKnx cy>x6
KOPpPEeKTUpoBaTb
TexHoJsiornyeckue
npoLecchl C y4eToM
peanbHOM CMTyaunmn
Bnanetb: HaBbikaMu
paboThl C
NpPOTMBOABaPUNHON
aBTOMaTUKON

, Jlekunn-smusyanumsaymm
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

ABTOMaTM4yeckoe
OorpaHnyeHune rnoBbILEeHNs
yacTtoTbl (AOMY).
ABTOMaTM4yeckoe
NMOBTOPHOE BKJIlOYEHNE
(AMNB) NuHU”
3/1eKTpornepenayn.
YckopeHusa nencrTemns
penenHon 3awnTol (YO3)
npwn AlMNB. ABTOMaTun4yeckoe
BKJIIOYEHME pe3epBHOro
nuTaHnsa n obopynoBaHms
(ABP). Mpumepbi
BbIMOJIHEHUS pesienHo-
KOHTaKTHbIX 1
MUKPOCXEMHbIX
aBTOMaTUYECKUX YCTPONCTB
YaCTOTHOW pasrpyskun
(AYP), noBTOopHOro (AMNB) n
pesepsHoro (ABP)
BKJIlo4YeHunn. O630p
COBpPEMEHHbIX
MUKPOMPOLLECCOPHbIX
MHOFOMYHKLNOHAbHbIX
WHTErpupoBaHHbIX
ABTOMaTUYECKUX YCTPONCTB
(MA).

ObwecncteMHasa pexxnumMmHas
npoTMBOaBapunHas
aBTOMaTuKa

Has3HaveHue -
npepoTBpalleHne
obLecmcTeMHbIX
3NEeKTPO3HEPreTn4YecKnx
aBapuin. HapyweHwne
YCTOMYMBOCTU
napannensHon paboTb
3NEeKTPUYECKUX CTaHUNN n
3/1eKTPO3HEPreTUYECKMX
cuctem ESC Kak 0OCHOBHOM
daKTop pa3BuUTUSA
obLecmcTeMHbIX
3NEeKTPO3HEPreTU4YeCcKnx
aBapuin. ABToMaTuKa
npenoTBpaLleHns
HapyLeHnsa YyCTONYNBOCTH
(AMHY) kak
MHOroypoBHeBas
(nepapxunyeckas)
paccpefoveHHas
TeppuTopraabHO 1

NK-6.2;

3HaTb: NpaBuia
6e3onacHoCcTH
3/1eKTPO3HEPreTNn4eckoro
NPoOn3BOACTBA, B TOM Yucne
NPy BOSHUKHOBEHWUN
HewTaTHbIX U aBapUNHbIX
cuTyaumm YmeTb: B
coYyeTaHUN C CEPBUCHbIMU
KOMMAaHUAMUN 1
cneuvannctamm
TEXHUYECKNX CNy>Kb
KOppeKTupoBaTb
TexHosornyeckune
npouecchl C y4eToM
peajsibHOM CUTyaumn
BnaneTb: HaBblkaMu
paboTbl C
NpoOTMBOABaPUNHON
aBTOMaTUKON

, ﬂeKLI,I/II/I-BVI3yaJ'IVI3aLlI/IVI
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o) 30 | 0390

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

LleHTpanM3oBaHHas no
anropuTmy
(OYHKLMOHMPOBAHUSA
cuctemMa hopmMmposaHus
NpPOTMBOABAPUNHbIX
ynpasasowmx
BO34eNCTBUA. OCHOBHbIE
ocobeHHOCTU -
[03MpoBaHHOE
dopmMumpoBaHmne
NPOTMBOABAPUNHbIX
ynpasasowmx
BO34ENCTBUNA N UX
KoMbuHauun,
onpegensemMbix
BO3MYLLAKOLWMMN
Bo3aencTemamMm B 33C 1
TAXKECTbIO NCXOAHOro
pexxunma.
BeicTpogencTeytowas
n3bnpaTtenbHas
peanusaunsa ynpasasowmx
Bo3gencTemin. O6Las
CTPYKTYpa aBTOMaTUKN
npefoTBpaLleHns
HapyLeHNs YyCTONYNBOCTHU
n obuiee npencTtaBaeHne o
ee peanumsauumn
COBPEMEHHbIMY
TEXHNYEeCKUMUN CpeacTBamm
MNKPOMNPOLL,ECCOPHON
BbIYNCNTENIbHON TEXHUKMW.
ABTOMaTUKa NpekpalleHns
(nukBMOaunn)
ACUHXPOHHbIX PEXNMOB
(ANAP). Ee nokanbHbInN
xapakTep. ObnacTtb
npuMeHeHns. Obwue
(YHKLUMOHabHbIE
npeacTaBneHns o6 AJIAP.
Obwue cBeneHns o
coBpeMeHHoM
MNKPOMNPOL,ECCOPHOM
aBTOMaTuKe JIMKBMOALNN
ACUHXPOHHbIX PEXNMOB.

NTOro:

34 6
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390

1 2 3 4 5 6

7 ABTOMaTU3NpPOBaHHaA CMCTEMa yrpaBJieHUA TunoBble 3B€HbA aBTOMaTUYeCKMX cnctem perynmposaHus (ACP), ux coeguHeHns un 2 1
NpoM3BOACTBOM, Nnepegayen n XapaKTepuCcTuKu.
pacnpeneneHnem 3n1eKTpoaHeprun. Bugbl
aBTOMATUKWN 3N1EKTPO3IHEPreTUYECKUX CUCTEM U
VX B3aMMOCBA3b. TEpMUHbI U onpefeneHuns.

7 ABTOMaTUKa BKJIIOYEHUSA CUHXPOHHbIX YCTONYNBOCTb N CTaTU4YeCcKme xapakTepuctukm ACP 4 1
reHepaTopoB Ha NapasjienbHy paboTy

7 ABTOMaTUYeCKoe peryampoBaHue PacyeT aBTOMaTM4YE€CKON CMCTEMbI perynmpoBaHuns Bo3byxaeHnsa (APB) CMHXPOHHOIO 4 1
B030Yy>XAEHNA CUHXPOHHbIX FreHepaTopoB reHepaTopa C TOKOBbIM KOMMayHAWPOBaHNEM.

7 ABTOMaTMYeECKOe perysiMpoBaHne Hanps>XxeHnsa |PacyeT yCTONYMBOCTM N CTATUYECKMX XapaKTepMCTUK aBTOMaTUYeCKON CUCTEMbI 6 1
N PeaKTMBHOM MOLLHOCTM B CETAX peryanpoBaHns Hanps>XeHna reHepaTtopa (KoppekTop HanpsxeHns, APB CJl)

7 ABTOMaTUH4YeCcKoe perynmpoBaHme 4acToTbl U PacyeT ycTponcts A4P B 23C 6 1
AKTUBHOW MOLLIHOCTW

7 MpoTnBOaBapunHaa aBTOMaTuNKa PacyeT napaMeTpoB HaCTPONKM yCTponcTBa ABP CEKLIMOHHOMO BbIKJIlOYaTeNs Ha 6 1
3/1IeKTPOIHEPreTUYECKUX CNCTEM OBYXTPaHCPOPMaTOPHOM NOACTaHLNM

7 ObuiecncTemMHas pexxmMHas PacyeT napaMeTpoB HaCTPONKM ycTponcTs AMB 1 penenHbix 3aWwmT NpU pasnyHbIX BUaax 6 2
npoTMBOaBapuinHasi aBToOMaTUKa ya3
NTOro: 34 8

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Hacax

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. NMpuMepHas TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4ebHbIM MJIaHOM He MpenycMOTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA

1 2 3 4 5 6 7

7 ABTOMaTU3NPOBaHHasa cCUCTeMa yrnpasJsieHns CocTaBrneHue nfaaHa-koHcnekTa PedepaT 1-2 10 10
Npon3BOACTBOM, Nepe-Aadven n pacnpepene-
HVEeM 3/1IeKTPOo3Heprun. Buabsl aBToMaTuUKN
3/1eKTPO3HEPreTUYEeCKMX CUCTEM U NX B3aUMO-
CBSi3b. TEPMUHbI N onpefesneHuns.

7 ABTOMaTMKa BKJIIOYEHUS CUHXPOHHbIX reHepaTo- CocTaBneHune njaaHa-KoHcnekTa PedepaTt 3-5 10 15
poB Ha NapaJsesibHyto paboTy

7 ABTOMaTUYECKOE peryampoBaHne Bo30yx- CocTaBrsieHMe naaHa-KoHcnekTa PedepaT 6-8 10 20
OEHNSA CMHXPOHHbIX reHepaTopoB

7 ABTOMaTUYecKoe perynmpoBaHue HanpsxeHusa |CocTaBneHue niaHa-koHcnekTa PedepaT 9-11 10 20
1N peaKTMBHOW MOLLHOCTU B CETAX

7 ABTOMaTU4eCcKoe perysmpoBaHue 4acToTbl U CocTaBrnieHue njiaHa-kKoHcnekTa PedepaTt 12-13 10 20
AKTUBHOW MOLLHOCTU

7 MpoTnBOaBapuiHaa aBTOMaTuNKa CocTaBnieHue niaHa-KoHcnekTa PedepaT 14-15 10 20
3/1IeKTPO3HEPreTNYECKUX CNCTEM

7 ObwecncTteMHasa pexxumMHas CocTaBrnieHue njaaHa-koHcnekTa PedepaT 16-17 16 21
npoTMBOaBapuinHas aBToOMaTUKa
NTOro: 76 126

5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUMUNJIMHE
Moaynb HDaTta, MecTo npoBeAeHus HasBaHue meponpuaTus dopma npoBepeHusn OTBETCTBEHHbIA LocTuxeHus
MeponpuaTuUs obyyalowuxcs
Moaynb 3 YyebHo- 11.2029 ®Irb0OY BO «MI'TY» «[lpoTBOaBapuinHas Nekunsa-6becena Crapkos H.H. MNK-3.1; NK-6.2;

nccnepoBaTesibCkaa n
Hay4HO-UccnenoBaTesibCKas
neAaTesibHOCTb

aBTOMaTuKa - HerlpeprBHbllh
KOHTPOJIb COCTOAHUA
31EMEHTOB
3J'IeKTp03HepreTI/I‘-IECKOIZ
CNCTEMbI»
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

MeToanyeckne pekoMeHgaum no HarnmcaHmoo n http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052528
ochopmneHuto pedepatoB / MnHobpHaykn Poccun, ®ro0y BO
Mankon. roc. TexHon. YH-T, HxeHep. dak., Kad. HedbTeras.
hena v aHepreTukn ; coctasutenb Koxyxesa P.b. - Mankon :
B.n, 2023. - 15 c. - Mpwun.: c. 13-14. - Pexxum gocTyna:
csobogHbIN

MeToaunyeckne ykasaHuns no BbIMOJIHEHUIO KypcoBon paboTbl | http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052530&D
no ancumnauHe "dnekTposHepreTnyeckune cuctemol n cetn" |OK=0C65CE&BASE=000001

: ANs noAroToBky 6akanaBpoB HanpaBiAeHNA NOArOTOBKM
13.03.02 neKTpo3HepreTuka n aNeKTpoTexHuKa, npodusib
MOArOTOBKU "DNIeKTpO3HEepreTnyeckmne cuctemol n cetun",
dopma 0by4eHMs : o4Has, 3a04Has / MuHobpHayku Poccun,
OrboOyY BO Mankon. roc. TexHos. yH-T, IHXeHep. dak., Kad.
HedTeras. fesia N SHepreTuku ; coctaBuTenb Koxyxxesa P.b.
- Marikon : b.1, 2023. - 40 c. - Mpwun.: c. 25-40.

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

dNeKTpo3HepreTuka. PenenHasn 3awmTa n aBToMaTUKa http://znanium.com/catalog/document?id=163547
3/1eKTPOaHEepPreTNYECKNX cncTem : yyebHoe nocobue / HO.A.
Epwos, O.M. Xane3nHa, A.B. Manees [n ap.]. - KpacHospcK :
Cunbunpckuin pepepanbHbin yHuBepcuteT, 2012, - 68 c. - 9bC
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=163547. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-7638-2555-8

AracoHos, A./. CoBpemMeHHas penenHas 3awmTa u https://znanium.ru/catalog/document?id=470241
aBTOMAaTUKa 3JIEKTPOIHEPreTUYEeCKNX CUCTEM : yyebHoe
nocobue / A.N. AracoHos, T.tHO. bpocTtunosa, H.b.
[>xa3oBckui. - 2-e n3pg., nepepab. n gon. - Mockea ; Bonorgaa
: MHpa-NHxeHepusa, 2025. - 300 c.

Bacunbes, B.B. OCHOBbI (pyHKLMOHNPOBAHUSA NOKabHbIX http://www.iprbookshop.ru/91645.html
YCTPOWCTB NPOTMBOABAaPUNHON aBTOMaTUKK : y4ebHoe
nocobue / B.B. Bacunbes, U.M. Tumodees. - HoBocnbunpck :
HoBoCMBUPCKNI rocyfapCTBEHHbIN TEXHNYECKUIA
yHuBepcuTeT, 2016. - 84 c. - 3BC IPR Books. - URL:
http://www.iprbookshop.ru/91645.html. - Pexxum pgoctyna: no
rnoanuncke. - ISBN 978-5-7782-3027-9

BapraHoBa, A. B. HageXXHOCTb cnctem anekTpocHabxeHus : | https://urait.ru/bcode/590011
yyebHuk gns By3os / A. B. BapraHosa, A. H. LLlemeTos, [. O.
Mo3nH. — MockBa : M3paTtenbcTBO KOpanT, 2026. — 142 c. —
(Bbicluee obpasoBaHmne). — ISBN 978-5-534-20968-6. —
TeKCT : 3N1eKTPOHHbIN // Obpa3oBaTenbHasa naaTdopma
KOpanT [canT]. — URL: https://urait.ru/bcode/590011

Y4yebHo-MeTOoOM4YECKME MaTepuabl Aa1a caMocToAaTesiIbHON paboTbl 0by4vatowmxcsa us yncna
WHBaNIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLeHMAMKN 3peHuns:

B NevyaTHON opMe yBeJIMYEHHbIM PN TOM,
B )OopMe 3N1eKTPOHHOIro AOKYMeHTa,

e B hbopMe aygunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.
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ONns nuu C HapyweHuamMmu cnyxa:

e B nevyaTHom opme,
e B DOPME 3NEKTPOHHOIr0 JOKYMEHTA.

Onsa nuy, ¢ HapyweHnaMN ONoOpHO-ABUraTeIbHOIrO annapaTa:
e B MevyaTHOW chopme,

* B (popMe 3/IeKTPOHHOr0 JOKYMEHTa,
e B (popme ayauocdpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS

obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

MNMK-3.1 3HaeT npaBuia 6€30MacHOCTY 3/1eKTPO3IHEPreTUYeCKoro NPon3BoACcTBa, B TOM YMC/E NPY BOSHUKHOBEHUN
HELITaTHbIX M aBaPUNHBIX CUTYaLMiA

7

6

MepexogHble
3/1IeKTpOMEXaHNYecKme
npoueccsl B
3/IEKTPO3HEPreTUYECKNX
cncTemMax

SnekTpobe3onacHoOCTb B
3JIEKTPO3HEPreTuke

lMepexogHble
3N1eKTPOMarHUTHble
npoLecchl B
3/1EKTPO3HEpPreTNYeCcKnx
cucTemMax

npe,D,LI,I/II'IJ'IOMHaﬂ NMpakKTUKa

N

O3HaKoMUTEeIbHas NMpakKTukKa

R [(e}

MepeHanpsxeHus B
3JIEKTPUYECKUX CUCTEMaX

MpoTnBoaBapuiiHas
aBTOMaTuKa
3N1eKTPO3HEepPreTU4eCcKnx
cucTem

MoaroToBKa K nMpoueaype
3alUunThl M 3almMTa
BbIMYCKHOMN
KBaaNUKaLMoHHOM paboTbl

Pexxnmbl paboTbl CMIOBOIro
3nekTpoobopynoBaHus
CTaHUMM N NOACTaHUWNIA

5

6

SeKTpocHabXeHmne

Yy4YeTOM peasibHON CUTYaumm

MNMK-6.2 YMeeT B COMETAHUN C CEPBUCHBIMU KOMMAAHUSAMU U CAEeLWanncTaMm TEXHUYECKNX CNy)K6 KOppeKTUpoBaTb
TEXHOI0rMYeCKMe NpoLLecchl C

8 9 MNpenanniaoMHas NnpakTuKa

6 8 IKcnayaTaumMoHHas
npakTuka

7 7 MepeHanpsi>XeHUs B
3JIEKTPUYECKNX CUCTEMAX

7 7 MpoTrBoaBapuiiHan
aBTOMaTuKa
3/1IEKTPO3IHEPTreTUHECKMX
cnctem

8 9 MogroToBka K npouenype

3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnunKaLnMoHHom paboTsl

7.2. OnucaHMe nokKasartesnen u KputepueB oueHUuBaHuA KOMMNEeTeHL MM Ha Pa3JINYHbIX
dTanax Mux cbopmuposal-mn, onucaHuve WKaJsibl oueHUuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyuyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTsoputen XopoLio OTJINYHO OLEHOYHOro
oCBOEeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

MK-3: CnocobHOCTb BbINOSHATL PaboTbl N0 KOHTPOJIO 6e3onacHoCTM paboT Npu NpoBeAeHNN TEXHOIOMMYECKMX NPOLIECCOB
3JIEKTPOIHEPreTUYEeCKOro NPon3BoACTBa B COOTBETCTBUM C BbIBpaHHON chepoli MpotheccMoHaibHON AesiTeNbHOCTM

MK-3.1 3HaeT npaBuaa 6e30MacHOCTN 3N1eKTPOIHEPreTUYeCKoro NPon3BoACTBa, B TOM YMC/IE NPU BO3HUKHOBEHUN
HeLTaTHbIX N aBapUNHbIX CUTYaL Ui

3HaTb: Npasuia
6e3onacHoCcTW ane
KTpO3HepreTunyeck

®parMeHTapHble
3HaHWA

HenosHble 3HaHWA

CcopMupoBaHHsble,
HO cofepxalune
oTAesbHble

ChopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

JomalHne
3aaHuns YCTHbIN
onpoc PedepaThbl
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

0oro Npow3BOACTBa,
B TOM 4ucne npu
BO3HWKHOBEHUN
HeLWTaTHbIX n
aBapUMHbIX
CUTyauumn

I'IpOﬁEJ'IbI 3HaHNA

YmMeTb:
OpraHn3oBbLIBaTb
paboTy no
npepynpexneHuio
1 NUKBUAALUN
ABapPUNHbIX 1
HelTaTHbIX
cuUTyauum c
npuBsie4YeHNeM
CEepPBUCHBbIX
KOMMaHWNA,
OLEHVBaTb PUCKWN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
HaBblKamMu
OCyLLEeCTBJIEHUS
TEeXHUYEeCKOoro
KOHTpPONS
COCTOSIHUA 1 paboT
ocrnocobHocTun
TEeXHOJIOrn4Yeckoro
ob6opynoBaHus

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

TecTbl 3a4éT

MK-6: CnocobHOCTb NPUMEHATH NPOLECCHbIN NOAX04 B MPaKTUYeCKON AeATeNIbHOCTUN, CO4eTaTb TEOPUIO U MPaKTUKY B
COOTBETCTBUU C BbiIbpaHHOM chepor NpotheCcCnoHaIbHOW AeATeNbHOCTH

MK-6.2 YMeeT B COMETaHUN C CEPBUCHBIMU KOMMAHUSMWN U CMELNaNNCTaMmn TEXHUYECKMX CNyXKO KOppeKTUpoBaTh

TexXHoNorn4yeckme n

pouecChbl C y4€TOM peaan0|7| CUTyauun

3HaTb: OCHOBHbIE
NMPOn3BOACTBEHHb
€ NpoLecchl 31eKT
pPO3HEpPreTnYeckom
oTpacan; yHKLMIA
NMPON3BOACTBEHHb
X noapasfeneHun
opraHusauum un
NMPOn3BOACTBEHHb
X CBSA3EN MeXAay
HUMW; NpaBu
TeXHUYecKomn
3KCnAyaTauum
TEeXHOJIOrnYyecknx
06BHEKTOB 3/1€KTPO
3HepreTn4eckom
oTpacam un
MeToLOB
ynpaBneHus
pexxmMamm nx
paboTb

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTh: B
coyeTaHuu
CepBUCHbLIMN
KOMMaHuaMn n
cneumnanmcTamu
TeXHUYEeCKNX
cnyx6
KOppeKTupoBaTb
TexHoJsiornyeckue
rpoLieccsl ¢
y4eToM peasibHON
cUTyauum

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetb:
HaBblKaMu
pyKoBoACTBa rnpov
3BOACTBEHHbLIMU
rnpoweccamu B 3sie
KTpO3HepreTmnyeck

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OomawHue
3a4aHunsA YCTHbIN
onpoc PedepaThbl
TecTbl 3a4éT
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU

1 2 3 4 5 6

o oTpacnu c
npMMeHeHnem
COBPEMEHHOro
obopynoBaHua 1
MaTepuasoB

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeOGXOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
dopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

Bonpochl TeKyLiero KOHTponsa 3HaHMK No pa3geinam paﬁoqeﬁ nporpaMmmbl oUCLUUNJINHDbI
<<I1p0TuBoaBapm7|Ha;| ABTOMATUKa 3JIeKTPpO3HepretTnieckux cucrem»

1. OCOBEHHOCTU 3/IEKTPOIHEPreTUYECKOro Npon3BoACTBEHHOIO NpoLecca, obyciosnansatoLLme
Heob6X04MMOCTb aBTOMATUYECKOr0 YNpPaB/IEHNS 3JIEKTPOSIHEPreTUYECKMMIM 06 bEKTaMN.

2. ABTOMaTUYeckasi 1 aBTOMaTU3NPOBAHHAA CUCTEMbI yNpaB/ieHUs. ABTOMaTU4Yeckme ycTpoii-
CTBa UH(OPMaLMOHHOIro obecnevyeHns aBTOMAaTU3MPOBAHHOW CUCTEMbI YNpaBieHus.

3. Buabl aBTOMaTUKN SHEProCcUCTEM U NX B3AaUMOCBA3b.

4, ABTOMaTM4eckKune yCTpOIhCTBa ynpaBsieHNa B HOPpMaJibHbIX peXnmMax pa60Tb| NNEeKTpPpUN4eCKnx
CTaHUM N cncteM. ABToOMaTUKa HpOTMBoaBapMIZHOFO ynpaBnieHn4. .

5. Obuine ceegeHns o6 aBToMaTUKe Nycka rmapo - n TypboreHepaTopoB. YC/I0BUS BKIOYEHUS
CUHXPOHHbIX rEHePaTOPOB Ha NapasnsesibHy paboTy.

6. Cnocobbl aBTOMATMYECKOro BKJIKOYEHUS CNHXPOHHbIX reHepaTopoB Ha MapaJuJieNbHYIO
pa60Ty. ABTOMaTU4YeCKasd CaMOCUHXPOHM3aLNA.

7. ABTOMaTUYECKNE YCTPONCTBA TOYHOW CUHXPOHMU3ALMN: Crocobbl POPMUPOBAHUS onepexxe-
HUS BO3AENCTBUSA Ha BKJIIOYEHME reHepaTopa.

8. ABTOMaTMYECKUI CUHXPOHM3ATOP C MOCTOSIHHBLIM BpeMeHeM onepexxeHus. Oblwune ceegeHns ob
aHaIOroBOM N LIMPOBOM MUKPOMPOLIECCOPHOM aBTOMATUYECKUX CUHXPOHU3ATOpax.

9. Ha3HayeHne aBTOMaTUYECKOro peryampoBaHusa Bo3byxaeHus. MNponopumoHasbHOe 1 Npo-
nopumnoHanbHo-gndpepeHLnanbHoe («CMIbHOro» AEeNCTBUA) aBTOMaTUYECKOe peryJinpoBaHme BoO3-
byxxaeHus.

10. Cuctembl BO36Y)XAEHNSA CUHXPOHHbIX FrEHEPaTOPOB.

11. ABTOMaTU4yeckne perynsatopbl Bo3byxaeHns (APB) CMHXPOHHbIX FTEHEPATOPOB C 3JIEKTPO-
MalUVMHHBLIMKU BO3OYyAMTENAMN NOCTOSHHOIO TOKa: TOKOBOE KOMMayHAMpoBaHue, ha3oBoe KOMMayH-
ONpOBaHNE, KOPPEKTOP HamMpsa>XeHuns.
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12. INEKTPOMArHNTHLIA N MOJYNPOBOAHUKOBLIN APB CUHXPOHHLIX FreHepaTopoB C AMOLHO-
3NEKTPOMALUNHHBLIMU CUCTEMaMK BO3OY X aeHNs.

13. O6bwme ceegeHns o6 APB «cunbHoro» genctema (APB CI0) CMHXPOHHLIX reHepaTopoB C
TUPUCTOPHLIMU K BeclweToYHbIMN CUCTEMaMmK BO3by XK aeHunS.

14. pynnoBoe yrnpasneHne Bo3byXAeHNEM reHepaTOPOB Ha IeKTPUYECKMX CTaHLINAX.

15. Ha3sHayeHue - onTuMmusaumsa pexxmMa 3sekTpoaHepreTmndyeckon cuctemsl (33C) No peakTus-
HOM MOLLHOCTW W aMMINTYAe Harnps>XeHns - nepBoro OCHOBHOIO MokKa3aTesd KavyecTBa 3J1eKTpo-
3Heprum y notpebutenen.

KoMnneKkT TecToBbIX 3agaHUn ona NMPOBEepPKMUN OCTATOUYHbIX 3HAHMWA NO OMUCUMUIJINHE
<<I1p0TuBoaBapm7|Ha;| ABTOMATUKa 3JIeKTPpO3HepreTnieckux cucrem»

BosgencreytoLwien BesIM4YNHON Ha3blBaeTCH:

a) BO3OEeNCTBYOLWMUA aKTop, KOTOPbLI NMPMBOAUT K cpabaTbiBaHUIO pene;

6) npeobpa3oBaHHas afeKTpU4eckas BeMYMHa, KOTopas Npv BO3LENCTBMN Ha pene NpuBOOMT K
ero cpabaTbiBaHuUIO;

B) 1eKTpn4eCkaa BeJIM4MUHa, KOTOpad OAdHa Winm B COHETaHUM C AOAPYruMm 3SNEKTPUHECKUMN
BE/IMYNHAMN [OSHKHa ObiTb npunaoXXeHa K 3JIEKTPUYHECKOMY peJieé B 3afdaHHbIX YyCnoBUAX AOnd
ODOCTMKEHNSA 0XKngaemMoro yHKLNOHUPOBaHUS;

r) n3ndeckuin NnapameTp, Bbi3biBaloLWMn cpabaTbiBaHME pene.

BnvxHee pesepBupoBaHme 3TO:

a) Korga pe3epBHaa 3allinTa pa60TaeT BMECTO OCHOBHOW B Ccqly4Hae ee BbiBOOa NN OTKa3a,

6) korpa pe3epBHada 3allnTa pa60TaeT COBMECTHO C OCHOBHOW;

B) KOrga OCHOBHaA 3aliMTa 3alULaeT CMEXHbIe y4aCTKU JIMHUI N OTBETBJIEHUS;

r) Korga OCHOBHas 3allMTa y4yacTKa pe3epBupyeTCs APYrMMU OCHOBHbLIMU 3allMTaMU CMEXXHbIX
Y4aCTKOB.

HanbHee pe3epBrpoBaHME 3TO:

a) pe3epBUpPOBaHME 3aWUT Ha KOHLE JIMHUW 3nekTponepenayn; 6) cpabaTbiBaHue 3aWuT,
HaAXOAALLUNXCSA HA CMEXHbIX YY4aCTKax;
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B) pacllMpeHmne YCTaBOK 3aLLUNTbI C Lesblo YBEJIMYEHWIA OINHbI 3aLLMLLIaeMOoro y4acTKa;

r Tpe6OBaHI/Ie Cpa6aTbIBaTb npy noBpexngeHmax Ha CMEXHbIX 3JIEMEHTaX B CJ/ly4H4a€ OTKa3a WuX
COBCTBEHHbIX 3alWNT UM BbIKJIOYaTesNEeN.

CenekTtumBHoCTb P3A C3C:

a) BbiCllee CBOWCTBO peJsieiHOM 3aluTbl, OENCTBYKOLWEN Ha OTK/YeHue, onpenensTb
MOBPEXAEHHbIN 3JIEMEHT U OTKJIK0Y4aTb TOJIbKO €ro;

6) cnocobHOCTb 3alUnThl 4eNCTBOBaTb B Npedesax 3almuaeMoro y4acTka; B) CnocobHOCTb 3alnThbl
6bicTpo cpabaTbiBaTbh NpU aBapunax B nMpegenax 3allnwaemMoro y4acTKka;

) CBOMCTBO 3alLNTbl CEJIEKTUBHO OTKJIIOYNTDb nospemp,eHanZ y4acCTOK.

YcTondmeocTb P3A C3C xapakTepusyeTcs:

a) CeNeKTUBHOCTbIO N BbICTpOoTON cpabaTbiBaHUS;

6) yCTOMYMBOCTbIO K YAapHbIM TokaM K3 1 nepeHanps>XeHusM;

B) YYBCTBUTE/IbHOCTbIO U YCTOMYMBOCTbIO ObLICTPOTHI CpabaTbiBaHUS; I') HEYYBCTBUTENLHOCTbLIO K
neperpyskam.

HapexHocTb P3A C3C 570:

a) HaJeXXHOCTb B 3KCMJlyaTauuu;

6) cBOMCTBO 3aliMTbl BbINOJHATL 3adaHHble PYHKLUNN B 3alaHHOM obbeme npum onpeaeneHHbIX
YCNoBUAX aKCnayaTaunn;

B) 3ajaHHasa Ha4eXHOCTb BCeX yCTpOI7ICTB, BXOOAWMX B KOMMJAEKT 3aWuUThl; IN) FapaHTI/IpOBaHHbII7I
CPOK 3KcCnJlyaTaunn.

3alWunTbl C OTHOCUTENbHOW CENIEKTUBHOCTbLIO 3TO:

a) TOKOBbIE OTCEYKM U ANCTAHUMOHHbIE 3aLUNThI;

6) ToKkoBble, TOKOBbIE HanpaBJZiIeHHblE N ANCTaHUWMOHHbIE 3alUUThbI;

B) MaKCuUMaJibHble  TOKOBble  3allUThl, onddepeHUnasnbHble  TOKOBbIE  3aLLMThI r)
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anddepeHunanbHbie TOKOBbIE 3aLlUNTbl U AUCTAHLUMNOHHbIE 3aLLUNThI.

3aWunTbl ¢ abCONOTHON CENEKTUBHOCTbLIO 3TO:

a) TOKOBble HarnpaBJZIEHHbIE 3alLIATHI, 6) ANCTaHUMOHHbIE 3aLLNThI;

B) anddpepeHLUnanbHbie TOKOBbIE 3alUThI; ') 6anaHCHbIe 3alNThI.

TokoBble 3allNTbl 3TO:

a) 3aWnTbl, O0J19 KOTOPbIX BO3AENCTBYHOLILEN BEJINYNHON SBASETCA TOK, MPOXOASALIMNA B MecTe ux
BKJIIOYEHUS;

6) 3alWKnTbl, KOTOPbIE PearnpyT Ha TOK, MPOXOAALLMA B INHWN;

B) 3aWMWTbl, pearvpylolie Ha pPa3HOCTb TOKOB OT 000MX KOHLOB JIMHWWU, T) 3allUThl,
cpabaTbiBaloLNE Ha 3aZlaHHYIO BEIMYMHY TOKa.

HepnocTtaTKamMm TOKOBOM OTCEYKUN SABSAIOTCS:

a) Manas HyBCTBUTEJIbHOCTb,

6) HecenekTUBHOCTb AENCTBMA B Mpefenax 3aluuiaeMoro y4vyacTka; B) 6osbliasi BblAepiKka
BPeMeHU npu cpabaTbiBaHWM;

r) 3alnTa TOJIbKO 4acTu OJIMHbI JIMHWWN; 3aBUCUMOCTb 3alLMLLAEMON 30HbI OT peXxuma paboThl
CNCTEeMbI N MepexonHoro conpoTmneaeHns B mecte K3.

B TokoBOW HanpaBJIeHHOW 3aluTe

a) ceneKTMBHOCTL obecne4vynBaeTcs pene HarnpaBJ1eHNA MOLWHOCTWU, 6) CpaBHMBaAETCA TOK A0 aBapun
N B MOMEHT aBapun,

B) CpaBHUBaAETCA TOK B 3allnlaeMoM y4aCTKe N CMeXXHOM Y4aCTKe,;

r) cpabaTbiBaHME MPOMCXOOUT MPY aBapuy BHaYvase 3allMLLIaeMOro y4acTka.

OCHOBHbIM HEOCTAaTKOM TOKOBOWN Hal'lpaBJ'IeHHOIZ 3alllnNThbl ABNAETCA

a) HegoCcTaTo4YHasa CeNeKTUBHOCTD;

6) HegocTaTouHasa 6bICTpoTa cpabaThiBaHUSA; B) Ha/IMYMEe «MEPTBOM 30HbI»;
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) HEBO3MOXXHOCTb npnMmeHeHma 3allnTbl B IMHNUN C ABYXCTOPOHHUM NMNTaHNEM.

OuncTtaHuMoHHaa 3awmnTa 3TO:

a) 3awuTa, CpaBHMBaOLWaA asbl HANPSAXKEHNA U TOKa B JIMHUN;

6) 3awmTa, BpeEMA OENCTBUA KOTOPOWN OMpPenensieTcss pacCTosiHUEM OT MeCTa €ee YCTaHOBKU A0
MecTa K3;

B) 3alimMTa, cpabaTbiBalowas Ha ToK K3 B 3aBUCMMOCTU OT AJINHbI 3alMLLIAEMON JINHNW;

r) 3sawwuTa, BpeMA O0encTeuns KOTOpOI?I onpenendeTca OTHOWEeHMEM KOMMNEKCHbIX BeNYUH
Harnpsa>XeHunsa n Toka.

MpoponbHas andggepeHumanbHas TOKoBas 3almMTa 3To:

a) 3awmnTa, OeNCTBME KOTOPOM OCHOBAHO Ha CPaBHEHUWN TOKOB B Ha4asie U KOHLUE 3aliuliaemMoro
3J1IeMeHTa;

6) 3awmTa, nEeNCTBME KOTOPOM OCHOBAHO Ha pa3HULLE TOKOB B JIMHUK 31eKTponepeaayn;

B) 3alL1Ta, AEeACTBME KOTOPON OCHOBAHO Ha CPpaBHEHMN pa3HbIX TOKOB;

r) 3awnTa, 4eNCTBUE KOTOPOI OCHOBAHO Ha pa3HuLE TOKOB B NapasiesbHbIX TNHUSAX.

MonepevyHaa anddepeHumnanbHasg TOKOBadA 3almMTa 3TO:

a) 3awwnTa, OBa KOMMJIEKTa KOTOpPOM YyCTaHOBJIEHbl momnepeyHo Apyr apyry; 6) 3awwuTta, ABa
KOMMJIEKTa KOTOPOM YCTAHOBJIEHbI BCTPEYHO APYr ApYyry

B) 3allMTa, AencTBue KOTOpOIZ OCHOBaHO Ha CpaBHEHUW TOKOB OO4HOMMEHHbIX a3 rno obouM KOHUaMm
NNHNW;

r) 3alinTa, AENCTBME KOTOPOM OCHOBAHO Ha CPaBHEHWM TOKOB OOHOMMEHHbIX (a3 MapassieNbHbiX
JIVHUIA, C Mano OTANYALWNMUCSA NapaMeTpaMu.

BanaHcHas 3awmTa

a) CpaBHUBaET BCTPEYHbIE TOKW MapaJiJieNibHbIX NINHWUIA,

6) cpaBHMBaeT abCONOTHbIE 3HAYEHUSI TOKOB OLHOMMEHHbIX (ha3 napannesibHbIX JTUHUR;
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B) cpabaTbiBaeT Ha NpeBbILLEHE CYMMAPHOr0 TOKa, MPOTEKAILLEro Mo HECKO/IbKUM NapasiesbHbIM
JINHUAM:

r cpa6aTb|BaeT Ha pa3HuMLy TOKOB B NMapannesibHbIX JINHNAX.

YcTpouncTteo AlB 3To:

a) YCTPOWCTBO aBapWUMHOro npepbiBaHUs BO3AYLIHOW NNHWUW, 6) YyCTPOWCTBO aBTOMaTUYECKOro
MOBTOPHOIr0 BKJIIOYEHUS; B) YCTPOMNCTBO aBapUMNHOIrO MOBTOPHOIO BbIKJKOYEHUS;

) YCTPONCTBO aBTOMaTUYeCKON NpeaBapuTenbHON BblAEPXKKN BPEMEHMN.

YcTponcTteo APB 3T0:

a) yCTPOMCTBO aBapuUinHOIM pasrpy3Kun Bbiko4aTens;

6) YCTPONCTBO aBapUMNHOIro pa3sMblKkaHUS BO34YLLUHOW NNHUN;

B) YCTPOWMCTBO aBTOMaTU4YeCKOro peryampoBaHusa Bo3by>XaeHuns; r) yCTponCcTBO aBTOMATMYECKOro
pe3epBMpPOBaHNA BbIKJOYaTENS.

YcTponcTteo ABP 3T0:

a) YCTPONCTBO aBapuUMNHOIro BKJIOYEHUSA pe3epBa;

6) YyCTPOWCTBO aBapUNHOI O BKJIOYEHUSI Ppa3MbliKaTenNs; B) YCTPONCTBO aBTOMAaTUYE€CKOro BKKOYEHNS
pe3epsa;

r yCTpOPICTBO dBTOMATUHECKOI O BbIKJTIOHYEHWNA Pa3MbliKaTeENA.

YcTponcteo AYP 3T0:

a) YCTPONCTBO aBapUMHOM 4YaCTOTHOW pa3rpysKku;

6) yCTpOMCTBO aBTOMATUYECKOro YaCTOTHOIro pa3aesieHuns; B) YCTPOWCTBO aBapMMNHOro YacTOTHOrO
pe3epBUpPOBaHMNSA; ') YCTPONCTBO aBTOMaTUYECKON YaCTOTHON pa3rpy3Ku.

Tembl pechepaToB

1. MoHATME 0 COBPEMEHHbLIX MUKPOMPOLLECCOPHbIX CUCTEMAaX YNpPaB/IeEHUA pexxnumom paboThl
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3NEKTPOCTAHLUMM NO HYaCTOTE N aKTUBHOW MOLLHOCTW.
2. ABTOMaTM4YeCcKoe peryampoBaHne akTUBHOW MoLHOCTN B 99C 1 nx obbeamnHeHumnax (03C).

3. O6Lime cBeaeHUsA 0 COBPEMEHHON MUKPOMPOLLECCOPHON aBTOMaTUYECKON CUCTEME yNpaB/ieHNs
pexxnumom paboTsl 33C 1 O3C.

4. OcobeHHOCTN U COBPEMEHHOE TEXHNYECKOE COCTOSAHNE aBTOMAaTUYECKOro ynpaB/ieHNs peXnMom
Mo aKTUBHOW N PEaKTUBHOW MOLLHOCTSAX, aMMANTyAe U YacToTe HanpsXxeHus B EqnHon
351eKTpo3HepreTuyeckon cucrteme (E3C) Poccun.

5. Buabl aBTOMaTUYECKUX YCTPONCTB U CUCTEM MPOTUBOABAPUINHOIO ynpaBaeHns. MectHas
(nokanbHadA) NnpoTmMBoaBapunHaa aBToMaTuka (MA).

6. YnpaBaswLime Bo34encTBus ycTponcTs MNA. ABToMaTu4eckme yctponctea MA no CHUXeHuto
aMMANTY bl U HaCTOThl HANPS>XEHUSA: aBTOMaTUKa OrpaHNYEeHNa CHMXeHNS Hanpsa>xeHuns (AOCH) n
aBTOMaTMKa OrpaHUYeHNsa CHUXKeHMA YacToTbl (AOCHY).

7. ABTOMaTu4eckas 4acToTHasa pa3rpyska (AYP) B 33C.

8. ABToOMaTuM4yeckoe orpaHnyeHne nosbileHns Hanps>keHus (AOTH).

9. ABTOMaTuM4yeckoe orpaHnyeHmne nosbiieHNs 4acToTbl (AOTY).

10 ABTOMaTMYeCKOe NoBTOpHOE BKtoYeHMe (AlNB) nuHnin sanekTponepedayn. YCKOpeHNs 4encTemsa
penenHon 3awnTbl (YO3) npun AlB.

MpuMmepHbIN NepeYeHb BONMPOCOB K 3a4€Ty No AucCuUNnJIMHe

«I1p0TuBoaBapm7|Haa ABTOMATUKa 3JIeKTPpO3HepreTnieckux cucrem»

1. OCcObEeHHOCTM 3N1EKTPOSIHEPIreTUYECKOr0 NPON3BOACTBEHHOIO NpoLecca, obycnoesnneatowme
HeobXoANMOCTb aBTOMATUYECKOr0 YrpaBJ/ieHNs 3N1eKTPOIHEPreTUYECKUMN 06 beKTaMu.

2. ABTOMaTU4YeCKasi U aBTOMaTU3NPOBAHHAA CUCTEMbI YrpaBieHus. ABTOMaTUYeCKne yCTPOMCTBa
NHGOpMaLMOHHOro obecnevyeHns aBTOMAaTU3NPOBAHHOW CUCTEMbI YpaBieHUS.

3. Buabl aBTOMaTUKN SHEeprocncTtemMm n nx B3anMMoOCBA3b.

4. ABTOMaTu4veckue yCTpOIhCTBa yrnpaBJsieHNAa B HOPMaJibHbIX peXnmMax pa60Tb| INEeKTpPpU4HeCKnx
CTaHUM N cncteM. ABTOMaTUKa HpOTMBoaBapMIZHOFO ynpaBnieHnd. .

5. O6wime cBeneHus o6 aBToMaTMKe Nycka rmapo - n TypboreHepaTopoB. YCOBUS BKIOYEHNS
CUHXPOHHbIX rEHEPaTOPOB Ha NapasnsesibHy paboTy.

6. Cnocobbl aBTOMaTU4ECKOro BKJIOYEHUSA CNHXPOHHbIX reHepaTopOoB Ha NMapaJiJiIe/NbHYIO pa60Ty.
ABTOMaTM4YeCKasd CaMOCUHXPOHM3aLMA.

7. ABTOMaTU4YeCKMe yCTPONCTBA TOYHOM CUHXPOHM3ALMKN: Crocobbl DOPMUPOBAHNS OMEPEXEeHNS
BO3JENCTBUA Ha BKJIlOYEHME reHepaTopa.
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8. ABTOMATUYECKNIN CUHXPOHN3ATOP C MOCTOSAHHLIM BpeMeHeM onepexeHusl. Obume ceeageHnst 06
aHaI0OroBOM N LIMPOBOM MMKPOMPOLLECCOPHOM aBTOMATUYECKUX CMHXPOHU3aTOpax.

9. Ha3zHa4yeHMe aBTOMATUYEeCKOro peryampoBaHus Bo3byxxaeHus. NMponopunoHanbHoe v
nponopunoHanbHo-guddepeHLmanbHoe («CUIbHOro» eNCTBNS) aBTOMaTUYeCcKoe peryampoBaHue
B036y>XaeHus.

10. CucteMbl BO36YXAEHNS CUHXPOHHbLIX FEHEePaTOpPOB.

11. ABTOMaTun4eckune perynsatopbl Bo3by>xaeHus (APB) CMHXPOHHbIX FEHEPATOPOB C
3NEeKTPOMALUNHHBLIMK BO3OyANTENS MM NOCTOAHHOIrO TOKa: TOKOBOE KOMMNayHAMpPOBaHWe, ha3oBoe
KOMMayHANpPOBaHWE, KOPPEKTOP HaMps>KeHus.

12. DneKTPOMarHUTHbIA N NONYNPOBOAHUKOBLIN APB CMHXPOHHbLIX FeHepaTopoB C AMOLAHO-
3NEeKTPOMALUNHHBLIMU CUCTEMaMK BO3BYyXaeHus.

13. O6wme ceepeHmns 06 APB «cunbHoro» gencteus (APB CI0) CMHXPOHHbIX reHepaTOpPOB C
TUPUCTOPHLIMU K BeCceTOYHbIMN CUCTEMaMK BO36Y )X AeHNS.

14. I'pynnoBoe ynpaBieHne BO3Oy)XAeHNEM reHepaTOPOB Ha 3NEKTPUYECKUX CTaHLMSAX.

15. HazHavyeHne - onTuMKn3aumsa pexxmma 31eKTpoaHepreTnyeckon cnctemsl (33C) No peakTUBHOM
MOLLHOCTU M aMNANTYy e Hanps>XeHna - NepBoro OCHOBHOMO NoKa3aTeNa KavyecTBa 3/1eKTPo3Heprun
y noTpebutenen.

16. Perynnpyemble 06beKTbI: CTaTUYECKNE KOMMEHCATOPbl PeaKTUBHOW MOLHOCTU C TUPUCTOPHbLIMU
npeobpasoBaTensamm (CTK); CUHXPOHHbIE KOMIMEHCATOPbI C PEBEPCUBHBLIM TUPUCTOPHLIM
B036y>XaeHMeM, TpaHCOpMaTOpPbl C YCTPONCTBaAMU peryampoBaHus nog Harpyskom (YPIMH),
KOHOEHCaTOpPHbIE YCTAHOBKN C AUCKPETHbLIM yrpaBieHneM.

17. ABTOMaTn4Yeckune perynsitopbl BO36y>XA€HUSA CUHXPOHHbLIX KOMNEHCATOPOB.

18. ABTOMaTuM4eckune perynatopbl koadpunumneHTa TpaHchopmaumnm (APKT) TpaHCcdopmMaTopoB C
YPMNH. ®yHKUMOHaNbHble cxembl APKT.

19. ABToMaTnyeckune perynatopbl CTK U KOHOEHCaTOPHbIX YCTaHOBOK. Ha3HavyeHue - onTuMmnsaumns
pexxuma 23C No aKkTUBHOM MOLLHOCTU U cTabunm3layuna 4acToTbl HAMPsS>XXeHNs - BTOPOro OCHOBHOIO
rnokasaTe i KayeCTBa 3JIEKTPOIHEPruu.

20. TexHMYecKne 3aayvm No oNTUMM3ALMN pacrnpeneneHns akTUBHOM Harpy3kn Mexxay
CYHXPOHHBLIMU FeHepaTopPaMn U YaCTOTOPEryJIPYIOLUMM SNEKTPOCTAHUMAMM 1 Mo cTabunusauymn
4acToTbl. HEOOXOAUMOCTb UX pPeLleHNs pa3HbIMM aBTOMaTUYECKMMN YCTPOUCTBaAMU 1
MHOroCTyneH4YaToro (MHOroypoBHEBOIr0) aBTOMaTUYECKOro peryanpoBaHus.

21. ABTOMaTM4eCcKoe peryampoBaHme 4acToThl BpaweHumsa (APYB) TypbuH Kak nepBas CTyneHb
perynmpoBaHus.
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22. YcTponcTBa NPUHYANTENIbHOIO pacnpegeneHmns akTMBHom MmowHocTn (YPAH) un ueHTpasbHble
acTaTUYeCcKne perynasTopbl 4acTOThbl Kak BTOpas CTyneHb aBTOMATMYeCKOro peryampoBaHums
YaCTOThbl N aKTUBHOMN MOLLHOCTU (BTOPUYHOE peryanpoBaHue).

23. ToHsTME 0 COBPEMEHHbIX MUKPOMPOLLECCOPHbIX CUCTEMAX YNPaBIeHUA peXnMoM paboThl
3IeKTPOCTAHLMN MO YacTOTE M aKTUBHON MOLLHOCTW.

24. ABTOMaTU4YeCKOEe perynpoBaHme akTUBHOM MOWHOCTK B 93C n nx obwveanHeHusax (03C).

25. Obwme ceBegeHNs 0 COBPEMEHHON MUKPOMNPOLLECCOPHOW aBTOMaTUYECKOW cuctemMe yrnpaBneHus
pexxumoMm paboTbl 23C n 03C.

26. OcobeHHOCTU 1 COBPEMEHHOE TEXHNYECKOE COCTOSHME aBTOMaTMYEeCKOrO YNpPaBJ/IeHUS PEXNMOM
Mo aKTUBHOW N PeaKTUBHOW MOLLHOCTAX, aMMANTyAe U YacToTe Hanps>XeHnsa B EqnHon
aNneKTpoaHepreTmndeckom cucteme (E3C) Poccun.

27. Bngbl aBTOMaTU4ECKNX YCTPONUCTB U CUCTEM NPOTUBOABapPUNHOro ynpasieHnsa. MecTtHas
(nokanbHas) npoTMeoaBapuinHas asToMaTuka (MA).

28. Ynpasnsatowme so3genctens yctponcTs MNMA. ABToMaTnyeckme yctponctea NA no CHUXXEHnto
aMMANTY bl U HaCTOThl HANPS>XEHNSA: aBTOMaTUKa OrpaHNYeHnNsa CHMKeHNs Hanpsa>xeHuns (AOCH) m
aBTOMaTuMKa OrpaHu4YeHus CHUXeHunsa 4actoTbl (AOCH).

29. ABTOMaTM4yeckasa 4YactoTHasa pa3rpyska (A4P) B 33C.

30. ABTOMaTn4yeckoe orpaHnvyeHue rnosbieHnsa Hanps>xeHns (AOIH).

31. ABTOMaTMU4YeCKOe orpaHMYeHmne nosbieHnsa YacTtoThl (AOMY).

32. ABTOMaTn4eckoe NOBTOpHOE BKYeHue (AMNB) nuHuni anekTponepenayn. YCKOpeHUa OencTBus
penenHonm 3awmnTol (YO3) npun AMB.

33. ABTOMaTu4eCcKoe BKJIlOHEHME pe3epBHOro NuTaHus n obopyanosaHunsa (ABP).

34. 0630p COBPEMEHHbIX MUKPOMPOLLECCOPHbBIX MHOMOYHKLMOHAIbHbIX MHTEr pUPOBaHHbIX
aBToMaTmyeckux yctponcTs (MA).

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl oOueHUMBaHUA 3HAHUM,
YMEHMM U HaBbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMupoBaHua
KOMNeTeHUun

TpeboBaHua K HanucaHuio pedepaTta
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PedepaT - npoayKT camocToaTeNbHOM paboTkl oby4atowlerocs, npeactaBnstoWmin cobom KpaTkoe
N3JI0)KEHWE COAEPKAHMNS N pe3yNibTaToB UHAMBUAYANIbHON y4ebHO-nccnenoBaTeIbCKON
0eaTenbHOCTU. ABTOpP packpbiBaeT CyTb Uccneayemor npobriemsl, MpUBOANT pPa3siNdHbIe TOYKMK
3peHUst, a TakKe COBCTBEHHbIE B3risiAbl Ha Hee.

PetepaT nosmxeH bbiTb CTPYKTYPUPOBAH (Mo rnaBaM, pasaenam, naparpagam) v BKIYaTb
pa3fenbl: BBeleHne, OCHOBHYIO YacTb, 3aKJIlOYEHWE, CMUCOK UCMOJIb30BaHHOW nMTepaTypsbl. B
3aBUCUMOCTU OT TEMATUKM pedepaTa K HeMY MOryT OblTb 0ODOPMAEHbI MPUSIOXKEHUS, COAEPXKALLne
OOKYMEHThI, WUTloCTpaunmn, Tabnnubl, cXemsl 1 T.4.

KpuTepumu oueHnBaHua pecdeparta:

OTMeTKa «OT/INYHO» BbIMNOJIHEHbI BCe TpeboBaHMA K HaNnCcaHWo 1 3awinTte pedepaTa: obo3HavyeHa
npobnema n obocHoBaHa €€ aKTyaJlbHOCTb, CAEsaH KPaTKU aHaIM3 pa3fiInYHbIX TOYEK 3pEeHns Ha
paccMmaTpuBaemyto npobnemy n NOrmyYHoO nsnoxkeHa cobcTeeHHas No3nLmns, COoOpPMyNMpoBaHbl
BbIBOAbl, TEMa pacKpbITa MOSHOCTLIO, Bblaep>XaH 06bEM, cobniofeHbl TpeboBaHNA K BHELLHEMY
0hOPMIEHUNIO, AaHbl MPaBUJIbHbLIE OTBETbLI HAa AOMNO/HUTEIbHbIE BOMNPOCHI.

OTMETKa«X0opoLLUOo» - OCHOBHble TpeboBaHUA K pedepaTy 1 ero 3alluuTe BbINMOJIHEHbI, HO MPU 3TOM
DonyLleHbl Hef04éThl. B YaCTHOCTU, UMEITCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, oTCyTCTByeT
Jlornyeckas nocsiefoBaTesIbHOCTb B CY)XAEHUAX, He BblaepXaH 06bEM pedepaTa, UMelTCs
ynyLleHns B oQopMJIEHUN, HE OOMYCKAEeT CyLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMOJSIHUTESIbHbIN BOMPOC.

OTmeTKa «yOOBNIETBOPUTEJNIBHO» - UMEKTCA CylLleCTBEHHbIE OTCTYIJIEHUA OT TpeGOBaHI/II7I K
pedepnpoBaHuio. B 4HaCcTHOCTK, TeMa OCBelleHa JINLb YaCTUYHO, AonyLleHbl pakTn4eckmne ownbkun
B COAep>XaHUN pedrepaTa UK Npu oTBETEe Ha AOMNOJIHUTENIbHbIe BOMPOCHI, BO BpeMS 3aLluThl
OTCYTCTBYET BbIBOL.

OTMeTKa «HeyaoBNeTBOPUTENbHO» - TeMa pedepaTa He packpbiTa, 06HapyX1MBaeTCs
CyLleCTBEHHOEe HernoHUMaHne npobnemsl.

KpuTepum oueHKM 3HAaHMH Ha 3aueTe:

3a4yeT MoXeT MpPoBOANTLCA BhOpMe YCTHOro ornpoca 1am rno Bonpocam, npeﬂ,BapMTeanoM
MoAroToBkKon nnmbes NoaroToBKM, NMOyCMOTpPEHWIO NMpenogaBaTens.

Bonpockl yTBepXKaaloTcs Ha3zacedaHnn Kadenpbl MNOANMUCLIBAOTCS 3aBeyoLWM Kadenpon.
MpenoaaBaTeb MOXKET MPOCTaBUTL 3a4eT 6e3 onpocauny cobecefoBaHMs TeM CTyAeHTaM,
KOTOPble aKTUBHO Y4aCTBOBAJIN BCEMUHAPCKNX 3aHATUSAX.

LLikana oueHnBaHua: oByxbannbHas WKana - HE 3a4TeHO (He BbIMOJIHEHO); 3a4TeHO (BbIMNOJIHEHO).

OueHKa «3a4TeHOo» CTaBATCS o6yqatou.temyc;|, OTBET KOTOPOro cBnaeTesibCTBYET:

- OMNOJIHOM 3HaHNWN MaTepWaia nonporpamMmme;
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- O3HAHMN PEKOMEHL0BAHHOW NUTepaTypbl,

- 0 3HAHWW KOHLENTYaNbHO-MOHATUIAHOIO anmnapaTa BCEro Kypca v NPUHUMAaBLLNA aKTUBHOE
y4aCTusi HACEMUHAPCKUX 3aHATUSAX, aTaKXXe COEepP>XXUT BLIESIOM NMpaBUIbHOE MapryMeHTUpOoBaHHOe
N3JI0>XKEHNE MaTepuana.

OueHKa «He3auYTeHOo» CTaBATCSA o6yqa|ou.Lemyc;1, nMewuwemy cyulectBeHHble Flp06€f|bl B3HaHUN
OCHOBHOIO MaTepWalJia Nno nporpamMme, atak>xxe oonyctmeliemMy npuHUmnnmuanbHble ownbKku npn
N3N0XKeHNN MaTepunana.

KpuTepumn oueHKHU 3HAaHUHW CTYAeHTOB NpyU NpoBeaeHUn TeCTUPOBaHUA

1. NHanBnayanbHaa 6annbHasa oueHKa:

- OL,eHKa «OTJINYHO>» BbLICTAB/IAETCA NPM YCAOBUM NMPaBUJIbHOINO OTBETa CTYAEHTa HE MEHEee YeM
85% TecToBbIX 3afaHUIA;

- Ol eHKa «XOpPOoLUOo>» BbICTaB/AETCA NPU YCJIOBUMN NPaBUJIbHOIO OTBETa CTyAeHTa He MeHee 4YeM
70% TEecToBbIX 3a4aHUN;

- Ol eHKa «yA0BJIETBOPUTENIbHO» - HE MeHee 51%; .

- OLL,eHKa «HeyA0BNIeTBOPUTEJIbHO>» - €C/IN CTYAEHT NPaBUIbHO OTBETU MeHee YeM Ha 50%
TeCTOBbIX 3a4aHuN,

2. NokazaTenn YPOBHA yCBOEHUA yqe6Hor0 aeMeHTa i gUCUnnJinHbl B Lles1oM:

- NpoUEeHT CTyAeHTOB, NMpaBuJibHO BbIMNOJIHUBLWNX 3aaHUE;

- MPOLIEHT CTYZIEHTOB, OCBOUBLLNX BCE AMAAKTUYECKME eAMHULbI ANCLUUTMINHBI.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

dnekTposHepreTuka. PenerHas 3aWwmMta n aBToMaThKa
3/1IeKTPOIHEPreTNYECKUX CNCTeM : yyebHoe nocobue / HO.A.
Epwos, O.MN. Xane3nHa, A.B. Manees [n ap.]. - KpacHosipcK :
Cubupckuii epepanbHblii yHusepcuTeT, 2012. - 68 c. - 9bC
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=163547. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-7638-2555-8

http://znanium.com/catalog/document?id=163547

BapraHoBa, A. B. Hage>XXHOCTb CUCTeM 31eKTpocHabxxeHus :
y4ebHuk ons By3os / A. B. BapraHosa, A. H. LLlemeTos, [. O.
Mo3uH. — MockBa : 3paTtensctsBo OpanT, 2026. — 142 c. —
(Bbiclwee obpasoBaHue). — ISBN 978-5-534-20968-6. —
TeKCT : 3N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma
KOpanT [canT]. — URL: https://urait.ru/bcode/590011

https://urait.ru/bcode/590011

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue

CcblniKa

MeToaunyeckmne pekomeHAaLUnM No HANUCaHUIO n
othopmneHunto pedepatos / MuHobpHaykn Poccumn, Pr60QY BO
Markon. roc. TexHo.. YH-T, IHxeHep. dak., Kad. HedhTeras.
hena n aHepreTukn ; coctasutens Koxyxesa P.b. - Mankon :
Bb.n, 2023. - 15 c. - Mpwun.: c. 13-14. - Pexxum gocTyna:
cBobogHbIN

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052528

MeToanyeckme pekomeHAaLUNM No HANNCaHUIO n
othopmneHunto pedepatos / MuHobpHaykn Poccumn, Pr60Y BO
Markon. roc. TexHo.. YH-T, IHxeHep. dak., Kad. HedhTeras.
hena n aHepreTukn ; coctasutens Koxyxesa P.b. - Mankon :
B.n, 2023. - 15 c. - Mpwun.: c. 13-14. - Pexxum gocTyna:
cBobogHbIN
http://lib.mkgtu.ru:8002/libdata.php?id=2100052528

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052528

AracdoHos, A.W. CoBpeMeHHasa pefeHas 3awmTta u
aBTOMaTMKa 3/1eKTPOIHEPreTUYECKMX CUCTEM : yyebHoe
nocobue / A.N. AracoHos, T.tHO. bpocTtunosa, H.b.
[>xa3oBckui. - 2-e usa., nepepab. n gon. - Mocksa ; Bonoraa
: UHppa-UHxeHepus, 2025. - 300 c.

https://znanium.ru/catalog/document?id=470241

BacunbeB, B.B. OCHOBbI (PyHKLIMOHMPOBAHNA JIOKaJIbHbIX
YCTPONCTB NPOTMBOABapUNHOM aBTOMaTUKK : y4ebHoe
nocobue / B.B. Bacunbes, W.MN. Tumodgees. - HoBocnbupck :
HoBOCMOGUPCKMIA rocyBapCTBEHHbIN TEXHUYECKUNIA
yHuBepcuTeT, 2016. - 84 c. - 3BC IPR Books. - URL:
http://www.iprbookshop.ru/91645.html. - Pexxum poctyna: no
noanucke. - ISBN 978-5-7782-3027-9

http://www.iprbookshop.ru/91645.html

8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

Mepnoan4yeckne n3gaHnsa OOCTYMHble obyYaloLwmmca n coTpyagHmkam ®rb0OYy BO MI'TY no noanuncke
N Ha OCHOBAHMWN KOHTPaKTOB M JINLLEH3UOHHbIX cornaweHun. /index.php/resursy/37-periodicheskie-
izdaniya Pecypcbl oTkpbiTOro goctyna MUHUCTEPCTBO SHEPTETUKW POCCUACKOW ®EOEPALINN -
https://minenergo.gov.ru/ Netelectro - HOBOCTW 3N1eKTPOTEXHUKMN, CTaTbW U UHOPMaLNA, AOCKaA
obbaABNEeHNI, BUOEO-NPE3eHTaLNN N peKlaMa, KaTaslor KOMMNaHui n obopyaoBaHus. -
https://netelectro.ru/ 9nekTpoTexHuka - https://electrono.ru/ 3neKTposHepreTnyeckmne CUCTeMsbI -

http://ee-system.ru/ https://minenergo.gov.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Y4yebHo-MeToOMYEeCKMEe MaTepunalibl No nekKumnaMm gucunnianHbl <<I1p0TuBoaBapm7||-|a;| ABTOMATUKa dJIeKTpOo3HepreTuieckux cucrem»

Pa3nen / Tema MeTonbl ICnocobbl (hopmbl) [CpeacTBa DdopMupyemMblie KoMMeTeHLUnNn
obyyeHuns
C YKa3aHUEeM OCHOBHbIX y4ebHbIX 31eMeHTOB oby4yeHuns obyyeHuns
1 2 3 4 5
1. OcO6eHHOCTMN 31eKTPOIHEPTETNYECKOIrO NPON3BOACTBEHHOIO nekuuns, MN3y4yeHne HOBOro [yCTHasa peyb MK-3.1 3HaeT npasuna 6e3onacHOCTH
npoLecca, obycnosnmeatoLLne HeobxoANMOCTb aBTOMaTUYECKOro y4ebHoro S/IeKTpPO3HepreTN4eCcKoro Npon3BoACTBa, B TOM Ymcie
YNpaBieHNsa 3N1eKTPosHepreTuyecknmMm obbLekTamu. npobnemHoe MaTepunasbl NpV BO3HMKHOBEHUMN HeLTaTHbIX N aBapUAHbIX
ABTOMaTMYECKas N aBTOMaTU3NPOBaHHAA CUCTEMbI YNpaBJIEHNS. N310XKeHne cUTyaummn
ABTOMaTU4YeCKNe yCTPOMNCTBa MHOPMaLIMOHHOIro obecnevyeHus
@BTOMATU3NPOBAHHOM CUCTEMbI YNpaBAeHUs. MNK-6.2 YMeeT B co4YeTaHNN C CEPBUCHBIMU
KOMMNaHMAMMK 1 cneumnanncTaMm TEXHNYECKNX cnyxo6
Byabl aBTOMaTUKWN SHEPrOCUCTEM U UX B3aNMOCBSA3b. KOPPEKTUPOBaTb TEXHOJIOrNYeCcKme NpoLecchbl C y4eToM
peanbHOM CUTyaunmn
ABTOMaTUYECKME YCTPONCTBA YNPaBJIEHNS B HOPMaJIbHbIX PeXXnMax
PaboTbl INEKTPUYECKUX CTaHLUMIA N CUCTEM. ABTOMaTuMKa
MPOTNBOABAPUNHOIO yrNpaBJiIeHNS.
2.06wme ceBepeHns 06 aBToMaTuKe Nycka rmgpo - n nekuuns, M3y4eHne HOBOro [yCTHas peyb MK-3.1 3HaeT npaBuaa 6e3onacHoOCTN
TypboreHepaTopoB. YCNOBUS BKIIOYEHNS CUHXPOHHBIX FeHepPaTopoB yyebHoro DJIeKTPO3HEpPreTUYeCKoro NPon3BoACTBa, B TOM Yucie
Ha napannenbHyto paboTy. Cnocobbl aBTOMaTMHYECKOr0 BKIOYEHUA |[NpuobpeTeHne MaTepuana Npv BO3HMKHOBEHUMN HELUTATHbIX N aBapUAHbIX
CUHXPOHHbIX FTEHEePaTOPOB Ha NapassiesbHyo paboTy. BHAHWN CUTyauunn
ABTOMaTMYECKas CaMOCUHXPOHM3aunsa. ABToMaTuyeckmne
YCTPOMCTBA TOYHOM CMHXPOHM3aLMN: CNocobbl (hopMMpoBaHUSA MNK-6.2 YMeeT B co4eTaHUU C CEPBUCHBIMU
ornepexxeHns BO34eNCTBMA Ha BKJIlOYEHMe reHepaTopa. KOMMNaHMAMMK 1 CneunasncTaMm TEXHNYECKUX Cnyx6
KOpPeKTUpoBaTb TEXHOJIOMNYECKME MPOLLecChl C Y4eTOM
ABTOMaTU4YECKU CUHXPOHN3ATOP C MOCTOSHHbLIM BPEMEHEM peanbHOWM CUTyauunmn
onepexeHus. Obwme ceeneHns 06 aHanoroBom 1 LMHPOBOM
MWKPOMPOLIECCOPHOM aBTOMATUYECKMX CMHXPOHM3aTopax.
3.Ha3zHa4yeHWe aBTOMATUYECKOro peryMpoBaHmnsa Bo3byxaeHus. nekuuns, M3y4yeHne HOBOro [yCTHasa peyb MK-3.1 3HaeT npasuna 6e3onacHOCTH
MponopunoHasbHOe U NPONopLMOHanbHO-ANddepeHUnanbHoe y4ebHoro S/IeKTpPO3HepreTN4eCcKoro Npon3BoACTBa, B TOM Ymcie
(«CMNbHOro» AEenCcTBUA) aBTOMaTN4YeCKOe peryampoBaHune npobnemHoe MaTepuana MpY BO3HUKHOBEHWN HELWITATHbLIX N aBapUAHbIX
BO36yXAeHNs. Cuctembl BO3OYXAEHNA CUHXPOHHBIX FeHepaTopoB.  [M3N10XKeHUe cUTyaumm
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ABTOMaTM4YeCcKue perynsatopbl Bo3byxaeHunsa (APB) CMHXPOHHbIX
reHepaTopOB C 3JIEKTPOMALUMHHbBIMY BO3OYANTENAMUN MOCTOAHHOIO
[TOKa: TOKOBOE KOMMNayHAMpoBaHMe, ha3oBoe KOMNayHAMpoBaHue,
KOPPEKTOP Hanps>XeHns.

PNeKTPOMarHUTHbIN 1 MOJyNPOBOAHUKOBbLIA APB CUHXPOHHbIX
reHepaTopoB C ANOLAHO-3N1EKTPOMALUMHHBLIMK CUCTEMaMK
BO3OYyXAEeHUS.

O6uwume ceepeHns o6 APB «cunbHoro» genctema (APB Cl1)
CUHXPOHHbIX FEHEePaTOPOB C TUPUCTOPHLIMU 1N BeCLLETOYHbIMY
cncTteMamm Bo3byxaeHus.

CpynnoBoe ynpaBieHne Bo3byXAeHNeM reHepaTopoB Ha
BNEKTPUYECKMX CTAHUMAX.

MNK-6.2 YMeeT B coYeTaHNN C CEPBUCHBIMU
KOMMNaHUAMUN 1 CneunancTaMm TEXHNYECKUX Cnyx6
KOPPEKTUPOBaTb TEXHOJIOrMYeCcKme npoLecchl C y4eToMm
peanbHOWM CUTyauumn

4.Ha3HavyeHne - oNTMMU3aLna peXxnMa 3J1eKTPOIHEPreTUYeCcKon
cucTembl (33C) No peakKTUBHOW MOLLHOCTW U aMNNTyae
Hanps>XeHns - NepBoOro OCHOBHOIO NoKa3aTensa KayecTsBa
BNIeKTpO3aHeprum y notpeburenen.

Perynnpyembie 06beKTbl: CTaTUHECKNE KOMMNEHCATOPbl PEaKTUBHOMN
MOLLIHOCTWN C TUPUCTOPHbIMKU Npeobpa3osaTenamu (CTK);
CUMHXPOHHbIE KOMMEHCaTOPbl C PEBEPCUBHBLIM TUPUCTOPHbLIM
BO3bOy>XaeHneM, TpaHChHOpPMaTopbl C YCTPONCTBAMU peryanpoBaHns
non Harpy3skon (YPIMH), KOHOEeHCaTOpHbIE YCTAaHOBKU C AUCKPETHbLIM
ynpasaeHnemM.

ABTOMaTUYeCKne perynsaTopsbl BO36y)K,D,EHI/IFI CUHXPOHHbIX
KOMMEHCaTOpPOB.

ABTOMaTNYECKNEe perynsaTopbl KoadduumeHTa TpaHchopmaumm
(APKT) TpaHcchopmaTopoB € YPIMH. ®yHKuUMOHanbHble cxeMbl APKT.

ABTOMaTMYeckune perynsaTopbl CTK 1 KOHAEHCAaTOPHbIX YCTAaHOBOK.

nekuyuna,

npobnemHoe
N3N0XXeHNe

N3y4yeHne HOBOIro
ly4yebHoro
MaTepuana

yCTHas peyb

MK-3.1 3HaeT npaBuaa 6e3onacHoCTN
BIeKTPOIHepreTN4eCKoro Npon3BoACTBa, B TOM Ymucie
NPV BO3HUKHOBEHUW HELWTAaTHbIX 1 aBapUNHbIX
CUTyauunn

MNK-6.2 YMeeT B cOMETaHUN C CEPBUCHBbIMU
KOMMNaHMAMMK 1 cneumnasncTaMm TEXHNYECKUX Cnyx6
KOPPEKTUPOBaTb TEXHOJIOrNYeCcKme NpoLecchl C y4eToMm
peanbHOM CMTyaunmn

Ha3HayeHune - onTuMmMsaums pexnuma 33C No akTUBHOM MOLLHOCTU 1
cTabunmsaumsa 4acToTbl HAaNPSXXEHNS - BTOPOro OCHOBHOIO
MokKa3aTensa KayecTBa 3JIEKTPOIHEPrun.

TexHn4Yeckme 3agayum rno onTMMmM3aummn pacnpeneneHns akTUBHOM
Harpy3sky Mexxay CMHXPOHHbLIMWU FreHepaTopaMu n
HacTOTOpPEryaMpylowWnuMn 3NeKTPOCTaHLMAMKN N No cTabnnmsaummn
MacToTbl. He06X0AMMOCTL NX peLleHns pasHbIMU aBTOMaTUYECKMMU
YCTPOMNCTBaAMMN N MHOMOCTYMNEHYaTOro (MHOrOypOBHEBOI0)
@BTOMATUYECKOro perynpoBaHuns.

ABTOMaTM4eCKOe peryampoBaHue 4acToThl BpawleHns (APYB)
TypbuH Kak nepBas CTyneHb perynpoBaHns. YCTPONCTBa

mnekuyua,

npobnemHoe
N3N0XXeHNe

N3y4yeHne HOBOIro
ly4yebHoro
MaTepuana

yCTHas peyb

MK-3.1 3HaeT npaBuaa 6e3onacHoCTN
BIeKTPOIHepreTN4eCKoro NpPon3BoACTBa, B TOM Ymucie
MNPV BO3HUKHOBEHUW HELWTaTHbIX 1 aBapUNHbIX
CUTyauunn

MNK-6.2 YMeeT B cOME€TaHUN C CEPBUCHBbIMU
KOMMNaHMAMMK 1 cneumnasncTaMm TEXHNYECKUX Cnyx6
KOPPEKTUPOBaTb TEXHOJIOrNYeCcKme NpoLecchl C y4eToMm
peanbHOW CMTyauunmn
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MPUHYANTENIbHOrO pacnpeaeneHns akTuBHom MmowHocTy (YPAH) n
LleHTpaJibHble acTaTU4Yeckue peryaaTopbl HacTOThl Kak BTopas
CTyNeHb aBTOMaTM4Ye€CKOro peryampoBaHns 4acToThbl U aKTUBHOW
MOLLLHOCTM (BTOpUYHOE perynmpoBaHue). NMoHATHne 0 COBpeMEHHbIX
MUKPOMPOLIECCOPHBIX CUCTEMAX YNPaB/IEHUSA PEXXUMOM paboTbl
BNEKTPOCTAHLNM MO YacTOTe N aKTUBHOW MOLLLHOCTMW.

ABTOMaTN4YeCKOe peryampoBaHnue akTUBHOM MOLHOCTN B 33C 1 nx
ob6bennHeHmsax (0O3C). Obuwime cBefeHUA 0 COBPEMEHHOMN
MUKPOMPOLLECCOPHON aBTOMaTUYECKON CUCTEME yrpaBieHus
peXxnmMom paboTbl 39C n 03C.

OCcoB6eHHOCTM N COBPEMEHHOE TEXHUYECKOe COCTOAHME
@BTOMATUYECKOro ynpaBJiieHNs peXXUMoM No akTUBHON 1
DEaKTUBHOM MOLWHOCTSAX, aMNINTyAe U YacToTe Hanps>KeHuns B
EnvnHOM anekTpoaHepreTmnyeckom cucteme (ESC) Poccun.

Buabl aBTOMaTUYE€CKNX YCTPONCTB U CUCTEM NPOTUBOABAPUMHOIO  [NeKuus, N3y4YeHne HOBOro [yCTHasa peyb MK-3.1 3HaeT npasuna 6e3onacHOCTH

ynpasneHns. MecTHas (l0KasnbHas) NpoTMBOaBapninHas aBToMaTUKa ly4ebHoro S/IeKTPO3HepreTN4eCcKoro Npon3BoACTBa, B TOM Yucie

(MA). npobnemHoe MaTeprana NPV BO3HMKHOBEHUMN HeLWTaTHbIX N aBapUAHbIX
N310XXEeHNe CUTyauunin

Ynpasnsowme Bo34enCcTBmSA ycTponcts MNA. ABToMaTnyeckne

ycTponcTBa MNA N0 CHUXXEHMI0 aMMANTYAbl U HaCTOTbl HANPSXKEHUA: MNK-6.2 YMeeT B co4YeTaHNU C CEPBUCHBIMU

@BTOMaTUKa OrpaHNYeHmns CHxXeHna HanpsxeHns (AOCH) n KOMMaHUAMN 1 CNeunanncTamm TEXHNYECKNX Cyxb

@BTOMaTUKa OrpaHNYeHns CHMXeHnsa YacTtoTbl (AOCH). KOPPEKTUPOBaTb TEXHOJIOIMYECKME MPOLLECChI C YHETOM

peanbHOM CUTyauunm
ABTOMaTM4yeckas 4YacToTHasa pa3rpyska (A4P) B 23C.

ABTOMaTM4YeCKoe orpaHnyeHne nosbleHna Hanps>xeHus (AOMH).
ABTOMaTM4eCKOe orpaHmMyeHne nosbiweHns 4actoTol (AOMY).

IABTOMaTM4eCKoe NMoBTOpHOe BkoYeHMe (AMNB) nuHuin
pnekTponepenayn. YCKopeHus OencTemsa penenHonm awmtsl (YA3)
npu AlB.

IABTOMaTM4YECKOE BKJIIOYEHUE Pe3epPBHOIro NuTaHusa n obopyLoBaHns
(ABP).

MprMepbl BbIMOJIHEHNSA PENENHO-KOHTAKTHbBIX U MUKPOCXEMHbIX
@BTOMATUYECKUX YCTPONCTB YaCTOTHOW pa3rpysku (AYP),
nosTOpHOro (AlMNB) n pesepsHoro (ABP) BKIOYEHUA.

0630p coBpeMeHHbIX MUKPOMPOLLECCOPHbIX
MHOTO(OYHKLMOHANbHBIXUHTErPUPOBAHHbLIX aBTOMAaTUYECKNX
cTponcTs (MA).

Ha3HayeHne - NpefoTBpaLleHne o6 ecncTeMHbIX nekuma, M3y4YeHne HOBOro [yCTHasa peyb MK-3.1 3HaeT npaBuia 6e3onacHoCTN
BJIEKTPO3HEpPreTUYECKNX aBapuin. ly4yebHoro 5NeKTpo3HepreTNYecKoro nNpPoM3BoaAcTBa, B TOM Yucne
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HapylwieHne yCcTon4mMBoCTY NMapasaiesibHON paboThbl 3INEKTPUYECKNX
TaHLUMA N 31eKTPO3HEepreTnieckmnx cnctem ESC Kak 0OCHOBHOM
AKTOpP pPa3BMTMSA 0OLLECUCTEMHbIX /IEKTPOIHEPreTUYeCcKmx
Bapun.

BTOMaTMKa NpefoTBpaLLeHns HapyweHuns ycTtonumsocTn (AMHY)

Kak MHOFOypOBHeBas (Mepapxuyeckas) paccpefovyeHHas
eppuTopuanbHO N LLleHTpasiM30BaHHAsA No ajaropuTmy
YHKLMOHUPOBaHNSA cuctemMa hopMnUpoBaHns NpoTMBOaBapPUNHbIX
NpaBASOLWNX BO3AENCTBUN.

CHOBHble 0COBEHHOCTM - [,03MPOBaHHOE (hOPMUMPOBAHME
NPOTVBOABapPUNHbLIX YNPaBAAOLWNX BO3AENCTBUA N UX KOMBUHauun,

npenensemMbix BO3MyLLAWNUMN BO3AENCTBNAMU B IIC 1 TAXKECTbIO
MCXonQHOro pexxuma. beicTpogencTeyowas nsbupatensHas
peannsauns ynpasasiowmnx BO34eNCTBUN.

6Lias CTPYKTypa aBTOMATUKMN NPeLOoTBPaLLEHNs HapyLUeHUs

CTOMYMBOCTM U obLLee NpefcTaBAeHUE O ee peann3aumnm

OBPEMEHHbBIMUN TEXHUYECKMMMN CPEACTBAMU MUKPOMPOLIECCOPHOM
BbIYNCNTENIBHON TEXHUKMN.

BTOMaTMKa NpeKkpalleHns (MMKBMAaLnUmM) aCUHXPOHHbIX PEXUMOB

(AJIAP). Ee nokanbHbIn xapakTep. O6nactb npumMmeHeHus. Obwme
YHKLUMOHaNbHble npeacTasneHns o6 AJIAP. Obwiune ceegeHns o
OBPEMEHHOW MUKPOMPOLLECCOPHON aBTOMaTMKe INKBUAALNN
CUHXPOHHbIX PEXNMOB.

npobnemHoe
M3N0XKEeHNEe

MaTepuana

MpY BO3HUKHOBEHUW HELITaTHbBIX N aBapUNHbIX
CUTyauumn

MNK-6.2 YMeeT B coYeTaHNN C CEPBUCHBIMU

KOMMNaHUAMUN 1 CneunancTaMm TEXHNYECKUX Cnyx6
KOPPEKTUPOBaTb TEXHOJIOrMYeCcKme npoLecchl C y4eToMm
peanbHOWM CUTyauumn

Y4yebHo-MeToOMYEeCKMEe MaTepunalibl MO NPaKTU4YeCKNM (CeMVIHapCKVIM) 3aHATUAM ANCUUNJINHBI

«I'IpOTuBoaBapuﬁHaa ABTOMATUKa 3JIeKTPO3HepreTnieckux cucrem»

Pa3nen / Tema

C YKa3zaHneM OCHOBHbIX y‘-IE6HbIX 2J1IEMEHTOB

HavmeHOBaHME CEMNHAPCKOro
BaHATUA

MeTonbl

obyyeHuns

ICnocobbl (hopMbl)
obyyeHuns

CpencTtsa

obyyeHuns

ABTOMaTNYeCKUNE yCTpOI?ICTBa ynpasineHnda B HOPMaJibHbIX peXunmMax

Tunosble 3B€HbSA aBTOMaTUYECKNX

HanucaHue pedepaTta

hopmMupoBaHmne n

YCTHbIN onpoc

hopMUpoBaHUNA onepexxeHuns BO3LENCTBUA Ha BKJIOYEHNE reHepaTopa.

XapakTtepucTuku ACP

KOHCNEKTa

KOHTPOJIb 1 KOppeKLmns

PaboTbl 31EKTPUYECKUX CTAHUNI N CUCTeM. ABTOMaTUKa cuctem perynupoaHus (ACP), nx ICOBEpPLLUEHCTBOBaHNE
NPOTVUBOABAPUNHOIO YrpaBJI€HUS. COEAVHEHUS N XapaKTEePUCTUKN. BHaHWN
ABTOMaTU4YeCKNE YCTPOMCTBA TOYHOM CMHXPOHM3aLMN: CNoCcobbl YCTOMYMBOCTb U CTaTUYeECKue CocTaBneHue nnaHa- |[(hopMuUpoBaHuMe, YCTHbIN onpoc
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BHaHWUN

PetepaT

ABTOMaTMYECKME perynsaTopsbl Bo3byxxaeHuns (APB) CMHXPOHHbIX
reHepaTopOB C 3JIeKTPOMaLUNHHbIMK BO36YyAMTENAMN NOCTOSAHHOIO TOKa:
TOKOBOE KOMMayHAMpoOBaHWe, ha30Boe KOMMNayHONPOBaHUE, KOPPEKTOP
HanpsXXeHns.

PacyeT aBTOMaTM4Ye€CKON CUCTEMBI
perynnposaHuns Bo3byxxaeHus (APB)
ICMHXPOHHOIO reHepaTopa C TOKOBbIM
KOMNayHAMPOBaHMNEM.

CocTaBneHne nnaHa-
KOHCMNeKTa

bopMupoBaHme,
KOHTPOJIb N KOppeKLumns
BHaHWN

YCTHbIN onpoc

PetepaT

IABTOMaTN4eckue perynsatopbl Bo3byxaeHus (APB) CUH-XPOHHbIX

PacuyeT yCTOWYUBOCTU U

CocTaBneHne nnaHa-

hbopmupoBaHmne n

YCTHbIN onpoc

reHepaTopOB C 3JIEKTPOMALUNHHLIMWU BO3OYANTE-NIAMUN MOCTOSHHOIO TOKA: [CTaTU4ECKUX XapaKTepucTuK KOHCMeKTa coBepLUeHCTBOBaHMe
TOKOBOE KOMMayHAMPOBaHWe, (pa30BOE KOMMNayHOMPOBaHNE, KOPPEKTOP [@BTOMaTU4YeCKOM CUCTEMBI BHaHWN TecTbl
Hanps>KkeHns. perysimpoBaHUA Hanpsi>keHus
reHepatopa (KoppekTop
Hanps>xeHus, APB C11)
ABTOMaTM4eckKas 4YacToTHasa pa3rpyska (A4P) B 23C. PacyeT ycTponcts A4P B 23C CocTaBneHune nnaHa- bopMupoBaHume, KoHTponbHasa paboTa

KOHCMNEKTa

KOHTPOJIb 1 KOppeKuus
BHaHWI

ABTOMaTUYeCKOe BKJIlOYEeHNEe pe3epBHOro NMTaHus n 060py,£I,OBaHI/1ﬂ

PacyeT napamMeTpoB HAaCTPOKM

CocTaBneHue nnaHa-

hbopmMupoBaHume,

YCTHbIN onpoc

(ABP). ycTponcTea ABP ceKLMOHHOro KOHCMeKTa KOHTPOJIb U KOppeKLuus
BblKJ1lO4YaTENA Ha BHaHWN PedepaT
[IBYXTPaHCHOPMaTOPHON NOACTaHLMN

ABTOMaTMYECKOe NOBTOPHOE BKJOYeHne (AlMB) AnHui anekTponepeayn. PacyeT napaMeTpoB HaCTPONKU CocTaBneHne nnaHa- (hopmMmpoBaHue, TecTbl

YckopeHuns aencTems penenHon 3awmntel (YO3) npn AMB. ycTponcTs AMNB 1 penenHbiX 3alnT  [KOHCMNeKTa KOHTPOJIb N KOpPEKLMSA
npwv pasanyHbix Bugax Y3 BHaHW PedepaTt
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

Autodesk AutoCAD CBoboaHasi niMueH3uns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCcypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-1CcCnen0oBaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaomx KopnopaTUBHLIN AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHylo nnTepaTypy Mo HanpaB/ieHNSAM NOATOTOBKUN BbICLLEro U CPefHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®enepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteseHHon 6ubnmotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee BpeMa npoekT HIb BkoyaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTopas No BesanyimHe hoHO0B B
Poccunckonm ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpPaHUT HaLNOoHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHNIO Hacensowmx POCCU0 HAPOAOB U pacNpPOCTPaHEeHNo naen rymaHmsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MSIH 3K3. Npon3BeAeHNI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okosno 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLumam,
3a/10)XXeHHbIM elle B imnepaTopckon MybnnyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLMoHHoe
yypexzAeHue, ocHalleHHoe HoBewnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnnoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ - Pexxum pocTtyna:
ONA 3aperncTpup. nosb3oBaTenen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTabHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLUNUM NHOCTPaHHbIM Hay4HbIM nsgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen 3IN1eKTPOHHON BnbanoTekon Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4yHas anekTpoHHasa bubnunoTeka : canTt. - Mocksa, 2014. - . - URL: https://cyberleninka.ru/ - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSETCS
nonynspusaums HaykKn N Hay4YHo AEeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkaumii, passmtue
MEeXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unin, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Mepuognyeckne n3pgaHus foCTyrnHble obyyaowmmcsa u cotpygHukam OreQy BO MITY no nognucke n Ha OCHOBaHUM
KOHTPAKTOB M JINLLEH3NOHHbIX cornawweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

Netelectro - HOBOCTY 31eKTPOTEXHUKMW, CTaTbu N MHOPMaLMSA, [OCKa 06bABAEHUN, BUAEO-Npe3eHTauum n pexkaama,
KaTaJlor KomnaHum n obopynosaHus. - https://netelectro.ru/

MWHWNCTEPCTBO 3HEPIETUKN POCCUNCKOW ®ELEPALINN - https://minenergo.gov.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUIA NNEKLNOHHOI0 N CEMUHAPCKOro
Tnos (2-2-40a) 385000, Pecnybnunka
Apbires, r. Mankon, yn. Foronsa/yn.
MepBomamckas, oom Ne 17/gom Ne 210
(385000, Pecnybnuka Agbires, r.
Marikon, yn. Forons/ yn.
MepBomamckas, oom Nel7/ gom Ne 210,
cTpoeHune Nel), Y4ebHbln kopriyc Ne 2

Y4yebHas mebenb Ha 40 nocagoyHbIX
MEeCT, A0CKa, My/ibTUMEeANNHOEe
obopynoBaHme (NpoeKTop, 3KpaH)

Adobe Reader DC CsoboaHas
nuueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401

JNlabopaTopuns 371eKTPO3HEPreTUYEeCKMX
cuctem (2-2-45) 385000, Pecnybnvka
Apbires, r. Mankon, yn. lorons/yn.
MNepBomMarickasn, nom Ne 17/nom Ne 210
(385000, Pecnybnuka Aabires, r.
Mawnkon, yn. lorons/ yn.
MNepBoManckas, gom Nel7/ nom Ne 210,
cTpoeHme Nel), Y4ebHbinn kopnyc Ne 2

YyebHasa mebenb ona ayantopumn Ha 26
MocaZloYHbIX MECT, UHTepPaKTUBHas
nocka, nabopaTtopHoe obopynoBaHue:
y4ebHbIn NabopaToOpHbIN CTEHA,
«DNeKTPUYECKNe N MarHUTHbIE Lienu,
OCHOBbI 3/1IEKTPOHMKM, dNeKTpuyeckne
MawwHbl 1 npusoa» 3034M-C-K
NCMNOJIHEHNE CTEHL0BOE
KOMMbIOTEPHOE; YYebHbIN
nabopaTopHbI CTeHA «dNeKTpuyeckmne
CTaHUMN 1 NoacTaHumu,
3/1eKTPO3HEpPreTn4eckme CUCTeMbI 1
ceTw, penenHas 3awuTa,
aBTOMaTuU3aums
3/1IEKTPOIHEPreTNYECKMX CUCTEM,
3NeKTpocHabxeHne, NnepexoaHble
MPOLLECCHI B 3JIEKTPOIHEPreTUYECKUX
cnctemax» 332M-C-K, ncnonHeHune
CTEHO0BOE KOMNbOTEPHOE

Adobe Reader DC CsoboaHas
nuueH3snsAutodesk AutoCAD
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401

MomelleHUsa AN CaMOCTOATENbHON
paboTbl (1-YnTanbHbIA 3an PrEOY BO
«MI'TY» 385000, Pecnybnuka Agbires,
r. Mankon, yn. Nepsomanckas, aom Ne
191, 3paHue yyebHoro kKopnyca

Mebenb Ha 150 NnocafoyHbIX MECT,
KOMMNbIOTEPHOE OCHAaLLEeHMEe C BbIXOAOM
B IHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunanmsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKadbl, WKagbl BbICTaBOYHbIE),
MyNbTUMegnnHoe obopynoBaHue,
oprTexHuka (NpuHTepbl, CKaHepbl,
KCEepOoKC)

Adobe Reader DC CBobonHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401
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