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1. O6wasn xapakTepucTuka nporpamMmmbi

1.1. Uenb 1 3apgaum peanusauumm nporpamMmmbl
Llenb: coBepleHCTBOBaHME MNPOdECCUOHANBHBIX KOMMETEHUMA B obnacTtu
TEXHONorn4yeckoro obcnyxmBaHna u pemoHTa cpeacts astomatukm (CA) n npmbopos
TexHonornyeckoro obopyaosaHusa 06bEKTOB HedpTerasoBom oTpacnu.

1.2. HopmaTtuBHas npaBoBas 6a3a

Mporpamma paspaboTaHa Ha OCHOBaHUM:

- Q®epepanbHoro 3akoHa «0O6 obpasoBaHun B Poccuickon ®Pepepauumn» oT
29.12.2012 Ne 273-93;

- npukasa MuHucTepcTBa obpasoBaHust U Haykn PO ot 1 uona 2013 r. Ne 499
«O6 ytBepxaeHun [lopsigka opraHu3auum UK OcyllecTBneHns obpasoBaTenbHON
AEeATEeNbHOCTM MO AOMOSTHUTENbHBIM NPOeccuoHarnbHbBIM NporpaMmmamy;

- npodeccuoHanbHoro crtaHgapta 19.040 «3nekTpomMexaHuUK MO cpeacTBam
aBTOMaTUKM 1 Npubopam TexHonormyeckoro obopyaoBaHua B HepTerasoBon oTpacnm»
(yTBEpXOeH npukasoM MwuHucTepcTBa Tpyda M coumanbHom 3awmtbl Poccuickon
depepaumm ot 21.04.2017 Ne 382H).

1.3. MnaHupyemble pe3yrnbTaTbl 00y4YeHUA

Tabnuua 1.1

Ko n HammeHoBaHue KOMMNeTeHUMU

HopmaTuBHbLIN AOKYMEHT (Ha3BaHWe, PeKBU3UThI),
Ha OCHOBaHMM KoTOoporo cchopmynupoBaHa
KOMMeTeHUus), AaHHble aHanu3a pbiHKa Tpyaa

MK—1. MNMpoBepka TeXHUYECKOro
COCTOSIHUS N TEXHMYECKOEe
obcnyxnBaHne CA n npmbopoB
TexHonorn4yeckoro obopygoBaHus
CcpeaHen CNoXXHOCTU OObEKTOB
HedpTerazoson oTpacnu (B/01.4)

npodeccunoHaneHbIn ctaHgapt 19.040
«QneKkTpoMexaHuK No cpeacTBam aBTOMAaTUKN U
npubopam TEXHONOrm4eckoro obopyaoBaHus B
HedpTerazoBon oTpacnun» (yTBepXXaeH npukasom
MuHucTepcTBa Tpyaa M coumanbHON 3almTbl
Poccunckon ®egepaumm ot 21.04.2017 Ne 382H).

MK—2. PemoHT 1 Hanaaka CA un
NpuBOPOB TEXHOSOIMYECKOrO
obopynoBaHuA cpegHern CNoXHOCTH
00beKTOB HedbTerasoBon oTpacnm
(B/03.4)

npodeccmnoHanbHbIn ctaHgapT 19.040
«OnNeKTpoMexaHuK No cpeacTteaMm aBTOMaTUKA K
npubopam TexHONorn4eckoro obopyaoBaHus B
HedpTerazoBon oTpacnun» (yTBepXXaeH npukasom
MwuHucTepcTBa Tpyaa 1 coumansHOW 3aLmThl
Poccuinckon ®egepaumm ot 21.04.2017 Ne 382H).

Tabnuua 1.2

MnK-1

3HaHuA

YMeHus MpakTU4yeckum onbIT

Cnocobbl npoBepkn
paboTtocnocobHocT CA u
NprnbopOB TEXHOMNOrMYECKOro
obopynoBaHusa cpegHen
CMNOXHOCTU OOBHEKTOB
HedhTerasoBom oTpacnu.
MeToabl 6e3onacHoro BegeHust
paboT No o6CnyXmMBaHUO 1
BblSiBNEeHMIO HeucnpasHocTen CA
N NpMOOpPOB TEXHOMOrMYECKOro
obopyaoBaHus cpegHen

MponssoanTb CHOPKY CXem
AN HACTPOWKN, perynnpoBKu
N NPOBEPKM
paboTtocnocobHocTn CA u
NpnbOopOB TEXHONOrMYECKOro
obopynoBaHus cpegHen
CINOXHOCTN OObEKTOB
HedTerasoBow oTpacsnu.
Monb3oBaTbLCA KOHTPOMBHO-
n3mepuTenbHbIMK Npubopamm
C BKJIIOYEHMEM UX B CXEMY U

lMNepuognyeckuni
TexHn4eckni ocmoTtp CA 1
NpnbopoB TEXHOOMMYECKOrO
obopynoBaHusa cpegHen
CMNOXHOCTM OGBHEKTOB
Hed)TerasoBoun oTpacnu.
BbInonHeHne nosiHom
NpoBEpPKM
paboTtocrnocobHocT CA u
NpnBopPoB TEXHOSOMMYECKOrO
obopyaoBaHua cpegHen




CMNOXHOCTM Ha ONacHbIX
NpPOM3BOACTBEHHbLIX OObEKTaX
HedbTerasoBom oTpacnu.
HeuncnpasHoctn CA n npubopos
TEXHONOrM4ecKoro
obopygoBaHus cpegHen
CMNOXHOCTW OO BHEKTOB
HedhTerasoBowm OTpacnu, He
gonyckarume ux aKcnnyaraumo

CHATMEM NOoKa3aHui

CMNOXHOCTM O6BHEKTOB
Hed)TerasoBown OTpacnu Bo
B3PbIBOOMACHbIX 30HaX

NnK-2

3HaHuA

YmeHus

MpakTn4yecknm onbIT

MeToabl AMarHOCTUPOBAHNA U
cnocobbl TECTUPOBaHUS
paboTtocnocobHocTn CA u
NpnbopOB TEXHOMOrMYECKOro
obopyaoBaHusi cpegHen
CMNOXHOCTU OOBHEKTOB
HedbTerasoBom oTpacnu.
TexHu4yeckune TpebdoBaHus,
npeabsiBNSeMble K
paboTtocnocobHocT CA u
NpnbopOB TEXHOMOrMYECKOro
obopyaoBaHusi cpegHen
CMNOXHOCTU OOBHEKTOB
HedTerasoBowm oTpacnu.
HewucnpasHoctn CA n
TEXHOJOrM4YeCKoro
obopynoBaHus cpegHen
CMNOXHOCTW, He JonycKatoLwme nx
aKcnnyaTaumio

OcyLecTBnNATbL ANArHOCTUKY U
TecTmpoBaHue
paboTocnocobHOCTH
o6cnyxmBaembix CA 1
NprMbOpOB TEXHOMOrMYECKOro
obopynoBaHus cpegHen
CIOXHOCTN OOBbEKTOB
HedTera3oBow oTpacnu.
Mponssoantb Hanagky CA n
NpnbopoB TEXHOITOTMYECKOTO
obopyaoBaHus cpeaHen
CNOXHOCTN 06BHEKTOB
HedTerasoBowm oTpacsu.
Mpoun3BoanTbL NPOBEPKY
paboTOCNOCOOHOCTU U
HanagKy OTPEMOHTMPOBAHHbIX
CA v npu6opos
TEXHOSTOrM4EeCKOro
obopynoBaHus cpegHen
CINOXHOCTN OOBbEKTOB
HedTera3oBown oTpacnu

HnarHoctmpoBaHve
HeucnpasHocTen CA 1
NpnBopPOB TEXHOITOIMYECKOTO
obopyanoBaHua cpeaHen
CMNOXHOCTM O6BHEKTOB
HedTerasoBom oTpacnu.
YcTpaHeHune
HencnpaBHOCTEN,
nospexaeHun n otkaszos CA
n npnbopos
TEeXHONOrM4eckoro
obopyaoBaHua cpeaHen
CMNOXHOCTU OO BHEKTOB
HedTera3oBow oTpacnu
BbinonHeHne pemoHTa 1
perynupoBku CA n npubopos
TEXHOJIOrM4YeCKOro
obopyaoBaHua cpeaHen
CNOXHOCTK BO
B3PbIBOOMACHbIX 30HAX
0b6bekToB HepTerasosom
oTpacnu

TpeboBaHus
obpasoBaHue;

1.4. Kateropusa cnywareneun
K cnywartent nporpammbi:

ypoBeHb oObpasoBaHna —

BbiCLLEE

- WHXEeHepHO-TEXHMYeckne paboTHWKM, MacTepa W WHble COTPYAHUKM HedTSHOW
oTpacnu; cneymanucTbl No o6CnyXMBaHMIO 3NeKTPoobopyaoBaHUS.

1.5. ®opma 1 NPOAOCIKUTENTBHOCTb OOYYEeHUA, CPOK OCBOEHUSA

dopma ob6yyeHus: o4yHasi, BO3MOXHO MPUMEHEHME SNEKTPOHHOrO ObyyeHus wn
ANCTaHLUMOHHbIX 06pa3oBaTesSibHbIX TEXHOSOMMMN.

Cpok ocBoeHusi: 72 yaca, B ToM uucrne 42 yaca ayautopHowm paboTtbl, 26 4acoB
camMocToATeNbHOM paboThl, 4 Yaca Ha UTOroBYHO aTTecTaumio.

MpogomkutensHocTb 00y4eHuns: 10 gHen.

1.6. lIokyMeHT o0 KBanudukaumm
Obyuaowmmes, ycnewHo OCBOMBLUMM MpOrpaMmMmy, BblOaeTCcs YAOCTOBEPEHME O
NOBbILLEHNW KBannduKaLmm yctaHoBneHHoro obpasua.



2. OpraHu3aumoHHO-negarorMYeckue ycrioBus peanusauyum nporpaMmmbl
2.1. KappoBoe o6ecne4yeHune
Peanusauua nporpammbl  obecneumBaeTcs npodeccopcko-npenogaBaTenbCkumM
coctaBom Caml TY.
Tabnuua 2.1
(ol7[e] CneuunanbHOCTb, MecTo paboThl, YyeHas cteneHb, |HanmeHoBaHue
npenogasaTtens | IPUCBOEHHas AOIMKHOCTb y4yeHoe npenogasaemMoi
/ Begywiero KBanMdgukaums no (noyeTHoE) ONcUMNIMHbL (Moayns)
cneunanucta | gunnomy 3BaHue
AHTpOnoB NHxeHep- OreQyY BO CamlTY, K.T.H. Tembl 1-4
Brnagumunp 3ANEKTPOMEXaHUK, | AOUEeHT kadeapbl
EBreHbeBunu cneumarnbHOCTb «QneKkTpomMexaHuka n
«QneKkTpnyeckne |aBToMoBUNbLHOE
MaLLUHbI» anekTpoobopyaoBaHue»
2.2.Y4yebHO-MeTOOQNYECKOE, MH(POPMALIMOHHOE N MaTepuanbHO-
TexXxHu4yeckoe odbecneyeHue nporpamMmmbl
Ana npoBegoeHWs ayguMTOPHbIX 3aHATUM  UCMONb3YHTCHA y4YebHble ayauTopuum,
OCHalUueHHble TeEXHNYEeCKUMU cpeacreamun o6yqu|/|;| (MyﬂbTVIM€,D,VII7IHbIM n
npes3eHTaumMoHHbIM 000pya0oBaHMEM) ANS NpeAcTaBneHnst y4ebHON MHGopMauun.
MomeweHns gna  camocTosTeNbHOM  paboTbl  OByyalLMXCs  OCHALLEHbI

KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbIO Bbixoga B ceTb WHTepHeT m obecneyeHbl
AOCTYMNOM K 3S1IEKTPOHHOM MHOpMaLMOHHO-06pa3oBaTenbHon cpege Caml TY.

NPOMbILLIIEHHBIX NPeanpuATUN : y4eb. nocobure ans yyawmxcs
cpeq. yyeb. sasegeHun / KO.[l. CubukuH, M.KO. CnbukunH . - 7-e
n3g., ucnp. v gon. - M, ®opym, 2016. MHdpa-M. - 399 c.

Tabnuua 2.2
Pecypc HTB
Ne Bubnuorpacdmuyeckoe onucaHue Caml'TY (3BC
n/n P CamrTY,
IPRbooks vn T1.4.)
OcHoBHas nutepartypa
BnanTep C.I'. 3nekTpoobopynoBaHne HeTAHOM U ra3oBon _
1 | npombiwineHHocTn: Yueb. / C.I'. Bnantep, U. U. Cya .- 2-e aé_'ceKTEOHHb""
n3g.,nepepab.n gon. - M., Hegpa, 1980. - 478 c. pecyp
3 Kopwak A.A. KomnpeccopHbie CTaHUUK MarmcTpanbHbIX SREKIOOHHLiA
rasonpoBoaoB: y4e6. nocobue / A. A. Kopluak.- PocTos H/[, oc 5
deHuke, 2016. - 158 c. pecyp
5 Cwnbukun KO0.[. CnpaBoYHMK NO 3KCNNyaTauum 3neKTpoyCTaHOBOK ONEKTPOHHbII

pecypc

TpybGonpoBOAHbIN TPaHCNOPT NPOAYKTOB pa3paboTkm
ra3okoHAeHcaTHbIxMecTopoxaeHun / cocT. E.N. Akosnes [n gp.].-
M., Hegpa, 1990. - 240 c.

ONEeKTPOHHbIN
pecypc

YacToTHO—perynupyemsliin NpuBo4 B HedTerasoBbIX TEXHOMOMMSX
. MeToA.yka3aHust / Camap.roc.TexH.yH-T, QnekTpoMexaHvka u
aBToMobunbHoe anekTpoobopyaosaHue; coct.: A.M. ABakymos,
B.E. AHTponos. - Camapa, 2016. - 23 c.

OnNEeKTPOHHbIN
pecypc




[ononHutenbHas nutepaTypa

AbakymoB A.M. YnpaBneHue anekrpomexaHm4eckumm
npeobpasoBartensamu. YnpaBneHne aCUHXPOHHbIMA

1 asuratenamu : yyeb.- metoa. nocobue / A M. Abakymos, [.1. OMEKTPOHHBIN
PanguH, A.C. JleoHeHko; Camap.roc.TexH.yH-T. - Camapa, 2017. pecypc
- 68 C.
Konomunues HO.H. OneKTpoTeXHMKa. anekTpuyeckmne
5 TpaHcdopmaTopbl: yyeb.nocobmne / HO.H. Konomwuiues, A.W.
Lvmapos; ~ Camap.roc.TexH.yH-T, TeopeTuyeckas W  006Was | 3nektpoHHbIN
anekTpoTexHuka. - Camapa, 2014. - 75 c. pecypc
KoHoHoB B.M. PacueT npoyHOCTM 1 HagexxHocTn obopynoBaHus S11EKTOOHHbIA
3 | HedpTerasoBbIx NpombIcnoB: y4eb.nocobue / B.M. KoHoHos, HO.H. ec 5
3axapos, W.C. Kynukosa. - M., MFOY, 2012. - 150 c. Pecyp
MakapnueB HO.A. CUHXpPOHHLIE MaLLKHbI: y4eb.nocobume / KO.A. BNEKTDOHHbIA
4 | Makapwuyes, B.H. OBcaHHukoB; Camap.roc.TexH.yH-T. - Camapa, ec 5
2011. - 152 c. pecyp
Poxkosa J1.[l. OnektpoobopyaoBaHme aneKTpnYeCcKmx BNEKTDOHHbIA
5 | craHuui n nogctanumii: Yueb. / J1.[1. PoxkoBa, J1.K. oc E
KapHeesa, T.B. YUnpkosa . - 6-e uag.,crep. - M., Academia, becyp
20009. - 447 c.
OrnekTponpueod 1 anekTpoobopynosaHune; Hosocnbupckun BNEKTDOHHbIA
6 | rocygapcTBeHHbIN arpapHbin yHuBepcuteT, 2012 pecych,)
Y4yebHo-MeTOoaM4eckoe obecneveHne
OBcaHHnkoB B.H. OnektpoobopyaoBaHme npomMbicna B
TONSIMBHO-3HEPreTUYECKOM KOMMMeKce: y4ebHo- NEKTPOHHbIA
1 meToguyeckoe nocobue / B.H. OBcsaHHMKkoB, B.E. BepellaruH; pecypc
Camapckuii rocyapCTBEHHbIV TEXHUYECKUIA YHUBEPCUTET,
OrnekTpoMexaHunka n aBToMoounbHoe
anekTpoobopygosaHue. - Camapa, 2020. - 202 c.
NHTEepHET-UCTOYHUKU
nr‘;fl HammeHoBaHue KpaTkoe onucaHue Pexxum pocTtyna
ApxuB XypHana
«OHeproadppeKTNBHOCTD. Pecypchbl OTKpbITOro
1 | OHeprobe3onacHOCTb. http://iestream.ru/Arhives.html | goctyna
OHeproHaa3opy. MNMonHble TEKCTbI
cTaten
5 MwHucTepcTBo 3Hepretukn PP http://www.minenergo.gov.ru/ | Pecypcbl OTKpbITOro
pocrtyna
HoBocCTn aHepreTnkn, aToMHON U http://mww.minatom.ru/news/pro| Pecypcbl OTKpbITOro
3 | apepHO NPOMBILLIIEHHOCTY m aocTtyna
4 OHepreTuka u http://www.eprussia.ru/ Pecypchbl oTKpbITOro

NPOMBbILLIIEHHOCTb Poccumn

joctyna



http://iestream.ru/Arhives.html
http://www.minenergo.gov.ru/
http://www.minatom.ru/news/prom
http://www.minatom.ru/news/prom
http://www.eprussia.ru/

3. CopepxaHue nporpamMmmbl

3.1. KaneHaapHbI y4eOHbIN rpacduk

J13 — NEKUMOHHbIE 3aHATUSA

M3 — npakTnyeckne 3aHATUA

CP — camocTtosaTensHaga paboTa
JIP — nabopaTtopHas paboTa

IMA — npomexyTodHasa aTTectauus
NA — ntorosasi atrectauus

Tabnuua 3.1
MNepuoa o6yyeHus — 10 gHen UTtoro
1 neHb 2 OeHb 3 OeHb 4 neHb 5 neHb
n3 (2 v) n3 (2 v) N3 (2 v) N3 (2 v) N3 (2 )
JIP (2 W) JIP (2 W) JIP (2 W) JIP (2 4) JIP (2 W) 72 4
6 OeHb 7 OeHb 8 OeHb 9 neHb 10 geHb
N3 (2 ) N3 (2 v) N3 (2 v) N3 (2 v) N3 (2 v)
JIP (2 W) M3 (4 4) M3 (4 4) M3 (24) NA (4 4)
3.2. Y4yeOHbIN NNnaH
Tabnuua 3.2
N | HaumeHoBaHue Bcero | N3 | NP n3 CP (4) | ®opmallA | ®opma UA | Kog
n/ | AaucuunnuHel (Moayns), (4) (4) (4) (4) KOoMneTeH
n | pasgena/ npakTUKu ummn
(cTaXXMpoBKM)
1. | Tema 1. 16 4 4 - 8 - MK-1, MK-2
OnekTpoobopynoBaHue
CUCTEM 3NeKTpoCcHabXeHus
Hed)TerasoBbIX NPOMbICIIOB
2. | Tema 2. OnekTpuyeckme 22 4 8 - - - MK-1, MK-2
MaLLWHbI 1 TpaHcopmaTopbl
HedTerasoBbIX MPOMbICIIOB
3. | Tema 3. B3pbiBoGe3onacHocTb | 12 4 - - 8 - MK-1, MK-2
3NEKTPUYECKOro
o6opynoBaHusi
4. | Tema 4. YacTtoTHoe 18 6 - 12 10 - MK-1, MK-2
ynpaBrieHne aCMHXPOHHbLIMU
KOPOTKO3aMKHYTbIMM
gsuratensmu (AL).
5. | NtoroBas attectaums 4 - - - - - 3avet MK-1, MK-2
MToro yacos 72 18 12 12 26 4

4. Pabo4asi nporpamma «dneKTpuyeckune MalmnHbl U TpaHchopmaTopbl,
YaCTOTHO-perynupyembie 3NeKTPponpuBoabl, NpUMeHsieMble Npu Jo0bIve,
TpaHCNOPTUPOBKE U NnepepaboTke HecpTH 1 rasa»

4.1. CopepxaHue nporpaMmmbl
Tabnuua 4.1
HaumeHoBaHune CopepxaHve QUCUUNINUHBI, TEMbI N3 | N3 | NP | CP | ®opma
OVUCLUMINHBI, TeMbI /4 /4 /4 /4 NA /v
Tema 1. OnekTpoobopyJoBaHNE CUCTEM ANEKTPOCHaBXeHM HedDTEra3oBbIX MPOMbICIIOB
1.1 McTouHMKN VICTOUYHUKN 3MNEKTPUYECKON SHEPTUMN. 2 - - 4 -
3NEKTPUYECKON ABTOHOMHbIE 3MEKTPOCTaHLUN U reHepaTopbI

SHEprmn n ee
pacnpegerniedHne Ha

PacnpeneneHune sHeprum Ha HedpTenpomebicre.
Cuctembl 1 BUabl ocBelleHus. OceelleHne




npeanpusTUsIX OCHOBHbIX 0O HLEKTOB.
HepTAHON 1 ra3oBown
NPOMbILLIIEHHOCTU

1.2. CWHXPOHHbIE XapakTepucTukm reHepatopos. PerynuposaHue 2 -
reHepartopbl 4N aKTMBHOMN 1 PeaKTMBHOW MOLLIHOCTW.

aBTOHOMHOTO

3NeKTPOCHabXeHNA

npegnpuaTUmn

HedTerasoBom

oTpacnw.

1.3. NccnepoBaHve | MNapameTpbl XONOCTOro Xo4a v KOPOTKOro - -
XapakTepucTuk 3aMblkaHus. BHellHe xapakTepucTukm

NPOMbICNOBbLIX TpaHcgopmaTopoB. PaboTta noa Harpyskom:
TpaHcopmaTopos BHELLUHME XapaKTePUCTUKN; HECUMMETPUYHbIE

pexumbl paboTbl; KM n aHeproadpdpekTMBHOCTb
TpaHcgopmaTopoB. [NapannensHas paboTa

TpaHcopMaTopoB
Tema 2. SnekTpmyeckme MalluHbl 1 TpaHcdopMaTopbl HedhTera3oBbiX MPOMbICIIOB
2.1. Cunosble Cyxune n macnsHble TpaHcopmaTopsl. 2 -
TpaHcgopmatopbl 1 ux | MNapannensHas paboTa TpaHcgopmaTopos
BbIGOP. M3mepuTenbHble TpaHcopmaTopbl U 1X
NpUMeHeHNe B cUCTeMax KOHTPOMs pacxoaa
3MNEeKTPO3HEPrmn.
2.2. dnekTpuyeckune KoHCTpyKuuM 1 akcnnyaTaunoHHble 2 -
asuraTenu n nx XapaKkTepuCTMKN COBPEMEHHBIX CEPUI
pabouve aCMHXPOHHbIX aBuratenen (5A, AP, AUM, RA n
XapaKkTePUCTUKN. Ap.) ACUHXPOHHbIE ABUraTeny LeHTPOBexHbIX

HacocoB. CkansipHOe YacTOTHOE yrnpaBreHue
CKOPOCTbI0 aCUHXPOHHBIX KOPOTKO3aMKHYThIX
asuratenen (AQ).

CneumnaneHble gpuratenuy anst HedhTAHOM U
ra3oBOW NPOMBbILLITIEHHOCTH
(B3pbIBO3aLLMLLEHHbIE, KPAHOBbIE,
MOTOPpPEeayKTOpbI U Ap.)

MpeumyLlecta n HegocTatkn ALl. O6nactu ux
onTumanbHOro npumeHeHns. CpaBHeHue ¢
3apybeXxHbIMU aHanoramu.

CpaBHeHne xapaKTepUCTUKN CUHXPOHHBIX
asuratenen (CL). OkoHomnyeckas
LenecoobpasHOCTb UX NPUMEHEHUS.
MexaHun4yeckme xapakTepucTuKm
NPOV3BOACTBEHHBIX MEXAHU3MOB U
anekTpoaBuratenen. HarpysouHble gnarpammebl 1
pexunmbl paboTbl anekTpoaBuratenemn

Tema 3. B3pblBo6GE30MACHOCTb 3MIEKTPUYECKOro 060pyaoBaHus

3.1. Knaccudpumkauus Knaccundumkaums B3pbiBOONacHbIX CMecen u 2 -
B3pblBO6E30NacHOro nomeLleHnin. AnekTpoobopyaosaHue ¢

obopynoBaHus. B3PbIBOHENPOHMLIAEMOWN 06ONOYKOWN.

Tunbl MacnoHanonHeHHoe anekTpoobopyaoBaHuE.
B3pblBO6E30NaCcHOro OnekTpoobopynoBaHue nckpobesonacHoe.

aneKkTpoobopyaoBaHus. | AnekTpoobopyaoBaHme NpodyBaemoe noa
M30bITOYHbIM AaBlieHneM.

3.2. KoadhdhnuneHT MOLLIHOCTU U SKOHOMUSA 2 -
OHeprocbeperatowiee 3NeKTpoaHepruu. MNoBbiweHne KoadhduumneHTa
anekTpoobopyaoBaHne | MowHOCTU. CxeMmbl BKIOYEHMS

TOMMNBHO- KOMMEHCUPYIOLLIMX YCTPONCTB.
3HEpreTM4ecKoro OHeprocbeperatoLne anekTpoasuraTenmu.
Komnsekca. YacToTHO- perynmpyemMble aMekTponpusogbl.

Tema 4. YacToTHOEe ynpaBreHne aCUHXPOHHbLIMY KOPOTKO3aMKHYTbiMUK Auratensmu (AL)




4.1. YactoTHOE OneKkTponpuBoabl TONNMBHO-IHEPTETUYECKOTO 2 - 2 -
yrnpasneHune KoMMnekca. 3akoHbl ynpaBneHust.
CKOPOCTbIO MartemaTtnyeckue mogenu Al B yCTaHOBUBLUNXCS
ACUHXPOHHBIX 1 nepexodHbIX pexmumax. Onpegenexue
KOPOTKO3aMKHYThIX napameTpoB cxembl 3amelleHuns ALl
asuratenen (AQ) [MocTpoeHMe MeXaHNYECKMX XapaKTEPUCTHK.
OcobeHHoCcTM perynupoBaHus ckopoctu ALl B 2 - 2 -
nepBoOW 1 BTOPOW 30HaxX perynmpoBaHus.
3aMKHyTblIe CUCTEMbI YNPaBEHNsi CKOPOCTbIO
Al.
Mpouecc cuHxpoHn3aumn. Cxema ynpaBneHnsic | 2 - 4 -
TUPUCTOPHbBIM BO3ByanTenemM. YacToTHbIN Nyck
CQ.
4.2 PerynupoBaHue MocTpoeHune BekTOpHbIX Anarpamm C[Ll. Pacuet - - 2 -
TOKa BO30YyXaeHus peakTMBHOM MOLLHOCTW 1 Toka cTtatopa CL B
CUHXPOHHbIX dyHKUMN TOKa BO3OYKAeHUs, noctpoeHne U-
asuratenen 06pasHbIX XapaKTePUCTUK.
4.2. Y4yeOHO-MeTOAMYECKOE, MHPOPMALIMOHHOE N MaTepuanbHO-

TexHu4eckoe obecneyeHne nNporpaMmmbl

,D,J'IFI nposeneHnda ayauTopHbIX 3aHATUN MCNOJ1b3YHTCA yqe6Hb|e ayanTopuun,

OCHalLleHHble TeXHUYECKUMU cpeacTteamm oby4yeHuns (MynbTUMEANAHBIM "
npeseHTauMoHHbIM 0bopyaoBaHMEM) AN npeacTaBneHus y4ebHon nHdopmauuu.

MomeweHns Ans  caMoCTOSITENbHOM  paboTbl  0OyYaloWMXCS  OCHALLEHbI

KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO Bbixoga B ceTb WHTepHeT m obecneyeHbl
AOCTYMNOM K 3fIEKTPOHHOMN MHOpMaLMOHHO-06pa3oBaTenbHon cpeage Caml TY.

Tabnuua 4.2.
Pecypc HTH
Ne Bubnuorpaduyeckoe onncaHue Camr' Ty (9BC
n/n CamlTY,
IPRbooks n 1.4.)
OcHoBHasa nutepartypa

BnanTep C.I'. nekTpoobopynoBaHne HePTSHOM M ra3oBon _

1 | npombiwrneHHocTu: Yueb. / C.I. bnantep, N. U. Cyg .- 2-e SQC?KTEOHHHM
n3a.,nepepab.n gon. - M., Hegpa, 1980. - 478 c. becyp

3 Kopwak A.A. KomnpeccopHble CTaHUun MarmcTpanbHbIX B11EKTDOHHBIN
rasonpoBogos: y4eb. nocobue / A. A. Kopluak.- PocTos H/[, ec 5
denuke, 2016. - 158 c. pecyp

5 Cubukun KO.[. CnpaBoYHUK no :’BKCI'IJ'IyaTaLI,I/II/I 3MEeKTPOYyCTaHOBOK SNEKTPOHHbIIA
NPOMbILLNEHHbIX NpeanpusaTun : ydeb. nocobure ansa yyawumxcsa eCYDe
cpeqd. yyeb. 3aBegeHun / KO.[l. CubukuH, M.KO. CnbukuH . - 7-e becyp
naa., ucnp. n gon. - M, ®opym, 2016. NHppa-M. - 399 c.

4 Tpy6onpoBogHbI TpaHcnopT NPOAyKTOB pa3paboTku SNEKTPOHHbIVA
rasokoHgeHcaTHbIXxMecTopoxaeHui / cocT. E.N. Akosnes [u gp.].- ecVDC
M., Hegpa, 1990. - 240 c. becyp

5 YacToTHO—perynupyembli NpyuBog B HedTerasoBbIX TEXHOMOMMAX
. MeToA.yka3aHust / Camap.roc.TexH.yH-T, QneKTpoMexaHvka u
aBTOMOOUNbHOE anekTpoobopyaosaHme; coct.. A.M. Abakymos, OneKTPOHHbI
B.E. AHTponos. - Camapa, 2016. - 23 c. pecypc




[ononHutenbHas nutepaTypa

AbakymoB A.M. YnpaBneHue anekrpomexaHm4eckumm
npeobpasoBartensamu. YnpaBneHne aCUHXPOHHbIMA

1 asuratenamu : yyeb.- metoa. nocobue / A M. Abakymos, [.1. OMEKTPOHHBIN
PanguH, A.C. JleoHeHko; Camap.roc.TexH.yH-T. - Camapa, 2017. pecypc
- 68 C.
Konomunues HO.H. OneKkTpoTexHMKa. nekTpuyeckne
5 TpaHcdopmaTopbl:  yyeb.nocobmne / HO.H. Konomwuiues, A.W.
Lvmapos; ~ Camap.roc.TexH.yH-T, TeopeTuyeckas W  006Was | 3nektpoHHbIN
anekTpoTexHuka. - Camapa, 2014. - 75 c. pecypc
KoHoHoB B.M. PacueT npoyHOCTM 1 HagexxHocTn obopynoBaHus S11EKTOOHHbIA
3 | HedpTerasoBbIx NpombIcnoB: y4eb.nocobue / B.M. KoHoHos, HO.H. ec 5
3axapos, W.C. Kynukosa. - M., MFOY, 2012. - 150 c. Pecyp
MakapnueB HO.A. CUHXpPOHHLIE MaLLKHbI: y4eb.nocobume / KO.A. BNEKTDOHHbIA
4 | Makapuyes, B.H. OscsiHHuKOB; Camap.roc.TexH.yH-T. - Camapa, ec (E,)
2011. - 152 c. Pecyp
Poxkosa J1.[l. OnektpoobopyaoBaHme aneKTpnYeCcKmx BNEKTDOHHbIA
5 | craHuui n nogctanumii: Yueb. / J1.[1. PoxkoBa, J1.K. oc E
KapHeesa, T.B. YUnpkosa . - 6-e uag.,crep. - M., Academia, becyp
20009. - 447 c.
OrnekTponpueod 1 anekTpoobopynosaHune; Hosocnbupckun BNEKTDOHHbIA
6 | rocygapcTBeHHbIN arpapHbin yHuBepcuteT, 2012 pecych,)
Y4yebHo-MeTOoaM4eckoe obecneveHne
OBcaHHnkoB B.H. OnektpoobopyaoBaHme npomMbicna B
TONSIMBHO-3HEPreTUYECKOM KOMMekce: y4yebHo- B11EKTDOHHBIN
1 meToguyeckoe nocobue / B.H. OBcsaHHukoB, B.E. BepellaruH; pec ch:)
Camapckuii rocyapCTBEHHbIV TEXHUYECKUIA YHUBEPCUTET, y
OrnekTpoMexaHunka n aBToMoounbHoe
anekTpoobopygosaHue. - Camapa, 2020. - 202 c.
MHTEepHET-UCTOYHUKM
nh;ﬁ HanmeHoBaHue KpaTkoe onucaHue Pexxum pgoctyna
ApxuB XypHana
«OHEProaPHEKTUBHOCTb. Pecypchbl OTKpbITOro
1 [ OHeprobesonacHOCTb. http://iestream.ru/Arhives.html | goctyna
OHeproHaa3opy. MNMonHble TEKCTbI
cTarten
2 MwHucTepcTBo 3Hepretukn PP http://www.minenergo.gov.ru/ | Pecypcbl OTKpbITOro
gocTtyna
HoBocTu 3HepreTukn, aToMHOM U http://Amww.minatom.ru/news/pro| Pecypcbl OTKpbITOro
3 | apepHOI NPOMBILLNEHHOCTY m aoctyna
4 OHepreTuka n http://iww.eprussia.ru/ Pecypchbl OTKpLITOro

NPOMbILLIIEHHOCTL Poccun

Joctyna



http://iestream.ru/Arhives.html
http://www.minenergo.gov.ru/
http://www.minatom.ru/news/prom
http://www.minatom.ru/news/prom
http://www.eprussia.ru/

5. Mporpamma nToroBomn aTrectauumn

5.1. CopepxxaHue UTOroBou atrecrauun, hopma aTrectaumm U Kputepum
oueHnBaHus

NToroBasi attectauus cnywarenen nposoamtca B popme 3adeta. 3ayeT npoxogut
B BMae ornpoca no Bcem Temam y4yebHon nporpammbl. Ha 3ayeT BblHOCATCS 10 BONPOCOB.
Kaxgbin oTBeT oueHmBaetcsa no 5-6annbHom  wkane. [loporoBoe  3HaveHue
NONOXUTENBHOIO NpoxoxaeHus tecta — 30 6annoB. OueHKa «3a4TEHO» U «HE 3a4YTEHO»
BbICTaBnsieTcs No cymme 6annoB, HabpaHHbIX crylwaTtenem npu TeCTUpoBaHUK. «3a4TeHO»
— obyyatowmnca gan npasusibHble oTBETbl HA 6 M Gonee BonpocoB. «He 3ayTteHO» —
obyuvarowmmnca gan npaBusibHble OTBETbI MEHEE YEM Ha 6 BONPOCOB.

I'Ipumeprle BOMpPOCLI, pacCMaTpuBaeMblie Npu TeCtTupoBaHNn

1. VICTOMHUMKM ONEeKTPUYECKOW IHeprn u ee pacnpegeneHne Ha npeanpuaTnax
HeTAHON 1 ra3oBOK NPOMbILLNIEHHOCTM (HUITT).

2. OnektpoobopynoBaHne TpaHCOPMATOPHbLIX MOACTaHUMA U pacnpenenmuTesibHbIX
YCTPOWUCTB, NuTatowmnx npegnpnatna HulTl.

3. TpaHcgopmaTtopbl  CUMOBble  MPOMbICIOBbLIE, MPUMEHsieMble AN NUTaHUA

NMOrPY>KHbIX 3N1EKTPOHACOCOB A06bIYM HEDTN.

OCHOBHblEe XapaKTEPUCTUKN U OCOBEHHOCTU NPUMEHSAEMbIX CUMOBbLIX NMPOMbICITOBbIX

TpaHcopmMmaTopos.

Cwunosble TpaHcopmaTopbl U UX BbIGOP.

Cyxue 1 macnsHble TpaHcopmaTopbl.

Knaccudvkaumna anektpogsuraTenen.

OnpegeneHve HeobGXOAMMOW MOLLHOCTM Ha Bany NpPUBOAHOrO afneKkTpoasBuraTens

npu HOMWHANbHOM N MakKCUMarlbHOW YacToTe BpalleHua poTopa M Bblbop ero no

KaTanory.

9. lMacnopTHble faHHbIE ANeKTpoABUraTens.

10.MeToamka BbibOpa kabensi, MPOMBLICIIOBOrO TpaHcdopMaTtopa W onpeaeneHuve
aKcnnyaTauMoHHbIX napameTpos SLH.

11.Knaccudukauma n npuMeHeHne MNycKOBOM WM 3alMTHOM annapaTtypbl Ha obbekTax
A06bI4N HeTH.

12.[suratenn noctosiHHoro Toka. [lpemmywectsa w  Hepoctatkn. O6nactb
NPUMEHEHUS.

13.Knaccugukauma geuratenen nepemMeHHOro Toka.

14.TlorpyxHble anektpogsuratenu (M3) n ux rmgposawmra.

15.YcTtponcTtea u cxembl nutanna MN3. PacyeT, aHanus, yyer.

16.9nekTpoobopyaoBaHMe KOMNPECCOPHbIX U HACOCHBIX CTaHUMn TpyOonpoBOAOB.

17.3nekTpoobopyaoBaHne BCNoMoraTenbHbIX MEXaHNU3MOB.

18. ACUHXPOHHbIE ABuratenu ¢ K.3. potopom. lNpenmywiectsa n Hepoctatkn. Obnactb
NPUMEHEHUS.

19. CuHxpoHHble asuraTtenu. MNpenmyllectsa n HegocTaTkn. O6nacTe NPUMEHEHUS.

20.ACUHXpOHHbIE aBuraTtenu ¢ @asHbiM poTopoM. [lpeumyliectBa M HeOoOCTaTKM.
O6nacTtb NpMMEHeHUS.

21.9neKTponpuBog LEHTPOOEXHbBIX HAarHeTaTenen.

22.OneKTponpuBOA rMaBHbIX U MOAMOPHbLIX HACOCOB.

23.0cobeHHOCTN anekTpoobopyaoBaHue Ans WenbgOoBbIX YCTAHOBOK.

24. CUHXPOHHbIE N aCMHXPOHHbIE 3NeKTpoABUraTen MarmcTpasbHbIX HaCOCOB.

25.B3pbiB06E30MaCHOCTb 3NIEKTPMYECKOro ob6opyaoBaHuA.

26.Knaccudukauma B3pbIBOOMACHBIX CMecerd U NoMeleHUn B HeTAHOW U ra3oBou

»

©NOo O



NPOMbILLIIEHHOCTM.

27.B3pbiBO3aLLMLLEHHOE 3MEKTPOOBOpYyAOBaHME.

28.YnpaBrneHne NpoLeccoM nycka CUHXPOHHbIX ABuratenen. ViccnegosaHve rpadgumkos
CKOPOCTM M TOKa Npu nycke. AHann3 npowuecca CUHXPOHMU3aLMUW.

29.PerynupoBaHne Toka BO30Oy)XOEHMS CUHXPOHHbIX ABuratenen. U-obpasHble
Xapakrtepuctukn. PacyeT koadpdumumneHTa MOLLHOCTN CUHXPOHHOIO ABUraTens.

30. PerynupoBaHue Toka BO30YXOEHNA CUHXPOHHbIX asuratenen. OnpegeneHve
Tpebyemoro Toka Bo3byxaeHus CL B cucteme anekTpocHabxeHus.

31.BcnomoratensHoe anektpoobopynoBaHne HedTenepekadmBarOnX  HACOCHbIX
CTaHUMN.

32.OHeprocbeperatoLee anektpoobopynosanHune Hul 1.

33.PacyeT MexaHunyeckunx xapakrepuctuk ALl npu 4acTOTHOM ynpasneHun.

34.0co6eHHOCTN anropuTMOB YNpaBneHNs U MeXaHW4eCKMx xapaktepuctuk AL npwu
perynmpoBaHnmn CKOPOCTN BHU3 U BBEPX OT OCHOBHOM.

35.06nacTb NPUMEHEHNSA CUCTEM YACTOTHOIO ynpaBSieHWS.

36.YnpaBneHne 4actoton BpauweHna ALl B 3aMKHYTOW cCUCTeMe C OTpuLaTesibHOM
obpaTHOW CBA3bIO MO CKOPOCTU.

37.BektopHoe ynpasneHue ALl

38.PacyeT mMexaHunyecknx xapakrepmucTuk ALl npy 4acTOTHOM ynpaBfeHuM.

39.3aMKHyTble CUCTEMbI YyrnpasreHna 4acTtoTon BpawieHus ALl. YacTtoTHO-TOKOBOE

ynpasneHue.
40.MeponpuaTua  NOBbIWEHNST  3HEProadeKTMBHOCTN  3nekTpoobopyaoBaHna W
anekTpocbepexeHus.

5.2. YuyebHo-MeTOAMYeCKOe, UH(DOPMaLMOHHOE U MaTepuanbHO-TEXHUYEeCKoe
obecne4yeHue

Ana npoBedeHWss WTOroBoW aTTecTauumn ucnonb3yetca ydyebHas ayguTopus,
OCHalleHHas TEXHUYECKUMM cpeacTBamm obyyeHus (MynbTUMegUIAHbIM n
npeseHTaumMoHHbIM  OobopyaoBaHMeM) ONd npeacTaBneHuss ydebHom umHdopmaumn.
AyouTopus OCHalleHa KOMMbOTEPHOM TEXHUMKOM C BO3MOXHOCTbH BbIXO4a B CETb
MHTepHeT n obecneyeHbl OOCTYNOM K 3NEKTPOHHOM MHGOPMaLMOHHO-00pa3oBaTenbHOM
cpeae Caml'TY.

Tabnuua 5
Pecypc HTB
Ne Bu6nuorpacguyeckoe onucaHue Caml'TyY (3BC
n/n CamlTY,

IPRbooks n 1.4.)

OcHoBHaga nutepatypa

BnanTep C.I'. nekTpoobopynoBaHne HePTSHOM M ra3oBon
1 | npombiwrneHHocTu: Yueb. / C.I. bnantep, N. U. Cyg .- 2-e
n3g.,nepepab.n gon. - M., Hegpa, 1980. - 478 c.

ONeKTPOHHbIN
pecypc

Kopwak A.A. KomnpeccopHble CTaHUuK MarmcTpanbHbIX

3 | rasonpoBogoe: yue6. nocobue / A. A. Kopluak.- PocTos Hif, 3;:”50””"""
®deHukc, 2016. - 158 c. pecyp
5 Cubukun KO.[l. CnpaBoYHUK MO IKCNyaTauumn ar1eKTpOyCTaHOBOK BNEeKTPOHHBII

NPOMbILSEHHbIX NpeanpusaTun : y4eb. nocobue Ansa yyawumxcs
cpea. yueb. saBegeHun / HO.[. CubukmH, M.KO. CbukuH . - 7-e
nag., ucnp. n gon. - M, ®opym, 2016. NHdpa-M. - 399 c.

pecypc




Tpy6GonpoBoAHbI TPAHCNOPT NPOAYKTOB pa3paboTku

4 o ONeKTPOHHbIN
rasokoHgeHcaTHbIxMecTopoxaeHun / coct. E.N. Akoenes [u gp.].- eCYDC
M., Heapa, 1990. - 240 c. becyp
5 YacToTHO—perynupyembii NpuBog, B HedTerasoBbiX TEXHOMOMMAX
: MeTog.ykasaHus / Camap.roc.TexXH.yH-T, QrekTpoMexaHuka n
aBTOoMO6UNbHOE anekTpoobopyaosaHue; cocT.. A.M. Abakymos, OMEKTPOHHBIN
B.E. AHTponos. - Camapa, 2016. - 23 c. pecypc
HononHuTtensHas nutepartypa
AbakymoB A.M. YnpaBneHue anekrpomexaHmu4eckumm
npeobpasoBartensamu. YnpaBneHne aCUHXPOHHbIMN
1 :
Asuratenamu : y4eb.- metoa. nocobue / A M. Abakymos, [.I. OMEKTPOHHBIN
PanguH, A.C. JleoHeHko; Camap.roc.TexH.yH-T. - Camapa, 2017. pecypc
- 68 c.
Konomwunues HO.H. OneKkTpoTexXHMKa. nekTpuyeckne
5 TpaHcopmaTopbl:  yyeb.nocodme / HO.H. Komomwuiues, A.N.
lvmapos; ~ Camap.roc.TexH.yH-T, TeopeTudeckas U  06Was | 3nektpoHHbIN
anekTpoTexHuka. - Camapa, 2014. - 75 c. pecypc
KoHoHoB B.M. PacueT npoyHOoCTM 1 HagexHoCcTn 06opyaoBaHus 311EKTDOHHBIN
3 | He(pTerasoBbIx NpombIcnoB: yyeb.nocobue / B.M. KoHoHos, HO.H. oc E
3axapos, W.C. Kynukosa. - M., MFOY, 2012. - 150 c. Pecyp
MakapnueB HO.A. CUHXpPOHHLIE MaLLKWHbI: y4eb.nocobue / KO.A. BNEKTDOHHbIA
4 | Makapwnues, B.H. OBcaHHukoB; Camap.roc.TexH.yH-T. - Camapa, oc E
2011. - 152 c. Pecyp
Poxkosa J1.[l. OnektpoobopyaoBaHme aneKTpuYeCcKmx -
5 | ctaHuui n nogctaHumn: Yueb. / J1.[1. Poxkosa, J1.K. SQSKTEOHHHM
KapHeesa, T.B. YUnpkosa . - 6-e uaa.,crep. - M., Academia, becyp
20009. - 447 c.
OnekTponpueod n anekTpoobopynosaHue; Hosocnbunpckun BNEKTDOHHbIA
6 | rocygapcTBeHHbIN arpapHbin yHuBepcuteT, 2012 pecypcrz)
Y4yebHo-MeTOoamn4eckoe obecneveHne
OBcaHHnkoB B.H. OnektpoobopyaosaHme npomMbicna B
TONSIMBHO-3HEPreTUYECKOM KOMMekce: y4yebHo- SNEKTPOHHbIIA
1 meToandeckoe nocobue / B.H. OBcsaHHMKOB, B.E. BepeliaruH; pecypc
Camapckuii rocyapCTBEHHbIV TEXHUYECKUIA YHUBEPCUTET, y
OnekTpomexaHuka n aBTomobunbHoe
anekTpoobopygosaHue. - Camapa, 2020. - 202 c.
MHTEepHEeT-UCTOYHUKU
n";fl HanmeHoBaHue KpaTkoe onucaHue Pexxum pocTtyna
ApxuB XypHana
«OHeproapeKkTNBHOCTb. Pecypchbl oTKpbITOro
1 | OHeprobesonacHOCTb. http://iestream.ru/Arhives.html | goctyna

OHeproHaa3op». [NonHble TEKCTLI
cTaTten
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