MHWHOBPHAYKH POCCH
®EJIEPAJILHOE TOCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE VUPEX/IEHHE
BBICILIETO OBPA30BAHMS

«BEJITOPOJCKHI TOCYJAPCTBEHHBIH
TEXHOJIOTMYECKHI YHUBEPCUTET um. B.T.ITYXOBA»
(BI'TY um. B.I'. lllyxosa)

COI'JTACOBAHO
JIUpeKTOp MHCTUTYTA 3a04YHOr0 00pa3OBaHUs

KaH]. e[, HayK, TOLGgHT.e &
« b

PABOQYAS ITPOTPAMMA
AUCHMIIIHHBI

HJIEKTPOCHABXEHUE NEXOBBIX DJJEKTPOIIPUEMHUKOB

HalpaBJICHUE ITIOATOTOBKH:

13.03.02 DneKTposHEpreTUKa U DJIEKTPOTEXHIKA

IpoGHITh TIOATOTOBKH:

DnexkTpocHaOkeHNne

Kpanmudukamys

OakaaBp

®opma 00ydeHus

3a04YHasd

HHCTUTYT SHEPreTHKH, HH(POPMAIMOHHBIX TEXHOJIOTHH H YNPABJISIOMIMX CHCTEM

Kadenpa 3/1eKTpoIHepPreTHKH H ABTOMATHKH

Benropon 2021



[TporpaMma JUCLMIUTAHEI COCTaBIEeHA Ha OCHOBAHMM TPeOOBaHMIA:

» (DesepaTbHOrO TOCYHapCTBEHHOTO O0pa3oOBAaTENIbHOTO CTaHAapTa BBICIIETO
obpasoBaHus - OakamaBpuar [0 HampaBieHHmro nomrorosku  13.03.02
DNEKTPOSHEPTeTHKA M 9IEKTPOTEXHHKA, YyTBEPXKAEHHBIM IpukazoM Ne 144
MunncTepcTBa 06pazoBanus U Hayku Poccuiickoit ®eneparun 28 dpespais 2018 r.

* y49eGHOrO IUIaHa, yTBEPXKIeHHOTo yueHbM coBeToM BI'TY um. B. I'. Illyxosa
B 2021 rony.

M/
CocTaBuTelnb: KaH/l. TEXH. HAyK, JOLEHT JE / (E. B. XXunun)

PabGouas ImporpamMmma 06CY)K,ZICHa Ha 3accdaHuH Kadpenpm QJICKTPOOHEPICTUKHN U1
aBTOMAaTHUKH

& 75 »  cecdreR 2021 r., mpotokoi Ne 77"

3aBenyromuii KaQeapon: KaHa. TEXH. HayK, nouem% B. Benoycog)

PaGoyas mporpaMma cOrjiacoBaHa ¢ BBITyCKalOIIEeH Kadeapoi 3JIeKTPOIHEePreTUKN
U aBTOMaTHKHU

3aBeqyromuii kadenpon: KaHa. TEXH. HAyK, JOLEHT %ﬂ . benoycos)

y

/
« 78 » celeR 2021r. /

Pa6ovas mporpamMma omoOpeHa METOJUYECKOM KOMUCCHEN MHCTUTYTa SHEPIreTHKH,
UH()OPMAIMOHHBIX TEXHOJIOTHI 1 YNPABIAIOIIUX CHCTEM

« PO »n ec@. ] 2021 r., mporokoa Ne &

[Ipencenarens: KaHL. TEXH. HAYK, JOLEHT % (A. H. CemepHuH)




1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 11O JIUCHUIIJIMHE

Karero- HaumenoBanue nokazarens
pus Kon v HauMeHoBaHMe UH- | OLEHUBAHUS pe3yjbTaTa 00y-
Kon n HaumeHnoBanue
(rpynmna) JIUKATOpa JOCTHKEHUS YEeHUSI 10 JUCLUIIINHE
KOMITETCHIIUHT
KOMIIE- KOMIIETEHIINHU
TEHIIUNI
npodec- | [IK-1. Cnocoben yuact- | [IK-1.5. YuactByeT B mpo- | 3HaHUsI OCHOBHBIC TpeOOBa-
CHOHAJIb- | BOBaThb B MPOEKTHPOBA- | EKTUPOBAHUM LIEXOBBIX CHU- | HUSI, HOPMbI TPAaBWJI YCTpPOii-
Has HUU CHUCTEM DJIEKTPO- | CTEM  DIJIEKTPOCHAOMKEHHS | CTBa 3JIEKTPOYCTAaHOBOK IIpU-
cHaOKeHUs1 OOBEKTOB. AJIEKTPUUYECKUX NMPUBOJIOB C | MEHSIEMbBIX MPH IMPOECKTUPOBA-
coOII0ieHHEM HOpMa- | HH€ IIEXOBBIX CUCTEM JIEKTPO-
TUBHO-TEXHUYECKUX U | CHaOXeHUSI.

3HeprodPEeKTUBHBIX Tpe-
OoBaHuUi

YMeHus [IPOEKTUPOBATH LIEXO0-
BBIE CHCTEMBI 3JIEKTPOCHA0Ke-
HUsI HA OCHOBAHUHU CBE/ICHUH O
AIIEKTPUUYECKUX Harpys3Kax Ie-
XOBBIX HJIEKTPONPHUEMHHKOB.
HaBpikn BbIOOpa BCex dite-
MEHTOB  II€XOBOH  CHCTEMBI
AJIEKTPOCHAOXKEHUs,  pa3du-
paTtbCsl B acCOPTHMEHTE Ka-
O€IbHOM MPOAYKIMH, CUIOBBIX
TpaHc(opMaTopoB U KOMMYTa-
LIMOHHOM aIapaTypsl.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

1. Komnerennus IIK-1. CnocoOeH y4acTBOBaTh B MPOEKTUPOBAHUU CUCTEM DJIEK-
TPOCHAOKEHUST 0OHEKTOB.

I[aHHaSI KOMIICTCHIIUA (l)OpMI/IpyeTCH CICAYIOIMMHA JUCHUITIIMHAMM.

Cranus HaunmeHoBaHMS AMCHUIUIMHBI
1 WHxeHepHas DKOJI0rus
2 MaremaTHuyecKkue 3aJ1auu JIEKTPOIHEPTEeTUKI
3 DneKTpoCcHA0KEeHNE
4 ITepexoHbIe MPOLECCHI B AIEKTPOIHEPIETUUECKUX CUCTEMAX
5 OneKTpocHabKeHUE IIEXOBBIX JIEKTPONPUEMHUKOB
6 DJeKTpoCcHA0KEHNE TPOMBIIICHHBIX MTPEIIPUSTHHA
7 Peneiinas 3amuTa 1 aBTOMaTH3aIMs YIEKTPOIHEPTETHUECKUX CUCTEM
8 [TpoekTupoBaHUE CUCTEM JICKTPOCHAOKEHUS KIJIBIX 3aHUN
9 [TpoexTHpoBaHKE CHCTEM JIEKTPOCHAOKEHHS OOLIECTBEHHBIX 3/1aHUI U COOpYKe-
1505071
10 DJeKTpUUecKre CTAaHIIUH U TIOJCTAHIIUH
11 DNEKTPOIHEPTreTHUECKHE CUCTEMBI U CETH
12 ABTOMAaTHU3UPOBAHHBIE CUCTEMBI IUCIETYEPCKOTO YIPABICHHUS
13 OKOHOMHKA YHEPI€TUKH
14 ITpon3BOACTBEHHAS MPEIMIUIOMHASL IPAKTHKA




3. OBPBEM JJUCHUIIJINHBI

OO611ast TPyI0eMKOCTh JUCIMILTMHBI COCTaBIIsACT 4 3a4. equnull, 144 qaca.

JlucuuiinHa peanu3yeTcsl B paMKax NPaKTUYECKOW MOJIrOTOBKH
dopma npoMekyTOUHO# aTTectarmu 3a4et (9 cemectp)

Bunx yuebnol paboThl Bcero Cemectp
4acoB Ne 9
OO6m1ast TpyA0€MKOCTh TUCIMILIMHEI, Yac 144 144
KonTakTHas padora (AyauTOpHbIe 3aHATHSA), B T.U.: 8 8
JIEKIIUU 4 4
nabopaTopHbIE - -
MIPaKTUYECKHE 4 4
TPYNIOBbIE KOHCYJIbTAIIMU B IEPHOJ] TEOPETUYECKOTO
00yYCHHUS U IPOMEKYTOUYHOU ATTECTAINH
CamocrosiTesibHasi padoTa CTY/ICHTOB, BK/JIIOYAS WH/IU- 136 136
BU/IyaJIbHbIE U TPYNIOBbIE KOHCYJIbTAI[UH, B TOM
ymcie:
KypcoBoii mpoext - -
Kypconas pabora -
PacuetHo-Tpaduueckoe 3a1anue 18 18
HuauBuayanbHOE JOMAIIHEE 33 JaHUE - -
CamocTosTenbHas paboTa Ha MOATOTOBKY K ayAUTOPHBIM 118 118

3aHATHAM (JICKIUH, IPAKTHYCCKHUE 3aHSATHSL, JTab0paTop-
HbIC 3aHATHS)

3auer _




4. COAEP KAHUE JTUCIMIIJIMHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypcs Cemectp 9

/a

HanmenoBanue paznena
(kpaTKoe coziepKaHue)

O0BeM Ha TEMAaTUYECKUI
paszen 1o BuaaM y4eOHOH
Harpy3KH, 49ac

Jlexun
IIpakTrueckue
3aHATHS
JlaboparopHsie
3aHATHS
CamocTosgTeabpHas pa-
0oTa Ha IMOATOTOBKY K
Ay IATOPHBIM 3aHATHAM

1. OCHOBHEBIE CBCACHHA O CUCTCEMAX BHGKTpOCHa6)KCHI/I$[ 00BEKTOB

11

OO6mme cBepeHHS. DIEKTPUUYECKUE MapaMeTphl 3JIEKTPO-
SHEPreTHUECKUX CUCTeM. HampspkeHHs AJIeKTPUYECKHX ce-
teit. Kimaccupukanus 37eKTpONPUEMHUKOB 110 PA3TUYHBIM
npu3HakaM. OCHOBHOE 3JIEKTPOOOOPYIOBAHUE DIIEKTPUYUE-
CKMX MOJICTAHIUH.

1.2

PexuMbl paboThl HEUTPAIU B CHCTEMAX 3JIEKTPOCHAOKEHHMS.
KoHcTpyKTHBHOE BBINOJIHEHUE IEKTpUdecKux cerer. Kon-
CTPYKTHBHOE BBINOJIHEHUE TPAHC(HOPMATOPHBIX M pacipe-
JEIUTENIbHBIX TIOICTAHLIAMN.

1.3

[Tpunun BeIOOPA CXEMBbI ANIeKTpUUYecKor ceT. CXeMbl
ANEKTPUYECKUX CEeTEl BHYTPH 00bEKTa Ha HaIpsKEHUE 6-
10 xB. CxeMbI 1IEXOBBIX pacHpeeIUTEIbHBIX CETEN HAMPS-
xeHueM 110 1 kB. CxeMbl OCBETUTEIbHBIX CETEH.

14

[TpuHIMIBI BBIOOpA CXEM JIEKTPONOoACTaHIui. CXeMbl
IJIaBHBIX MTOHMKAIOIIUX MTOACTAaHIUHI U MOACTaHIUH T1y00-
Koro BBozia. CxeMbl pacpeeINTENbHBIX TOACTAHIAN
HanpspkeHrneM Boiie 1 kB. Cxembl TpaHc(hOpMaTOPHBIX
nojcTanimil Hanpshkeruem 6...10/0,4...0,66 kB.

2. T'paduku Harpy3Kd M pacyeT IEKTPUUECKUX Harpy30K CUCTEM DJIEKTPOCHA0KEHUS

2.1

[Toka3zarenu rpadukoB 371eKTpUUEcKUX Harpy3ku. Koaddu-
LUEHT HCIIOJIb30BAHUS, KOI(PPHUIMEHTH BKIIOYEHHUS, 3a-
rpy3KH, popmbl rpaduka Harpy3KH, 3aM0JHEHUs TpaduKa.

1 7

2.2

Pacuer anextpuuecknx Harpy3ok. [loHATHE pacueTHON J1eK-
TPUYECKON Harpy3ku. Pacuer 3JeKTpUUECKHUX Harpy3ok I10
K03 ULIMEHTY pacueTHOW MOIIIHOCTH.

2.3

[ToTepu akTHBHOM MOIITHOCTH Ha MEpeaavy B dJICKTPUUECKUX
ceTsix. Pacuer Harpy304HbIX OTEPh JIEKTPOIHEPTHUH B dJIe-
MEHTaX B AJIEMEHTaX CHUCTeMBI dJIeKTpocHabxeHusi. CHIKe-
HUE TIOTEPh JJICKTPOIHEPTHH B IJIEMEHTAX CHCTEMBI JJICK-
TPOCHA0KEHHUS.

MITCHCAIIHS PEaKTUBHBIX MOIITHOCTEH M BHIOOP MOITHOCTH CHJIOBBIX TpaHC(HOPMATOPOB

3.1

KomneHcanusi peakTUBHBIX MOIIHOCTEH B CHCTEMaXx JJIeK-
TpocHaOXeHus. balaHC aKTHBHBIX M PEaKTUBHBIX MOIIIHO-
creil. OCHOBHBIE TOTPEOUTENN PEAKTHMBHON MOIIHOCTH Ha

IMPOMBIINIJICHHBIX NPEANTPUATUAX




3.2

Hcrounnku peakTUBHONM MOIIHOCTH. CUHXPOHHBIE JBUTA-
TEJIM KaK UCTOYHUK PEaKTUBHOM MOITHOCTU. CHIIOBBIE KOH-
JeHcatopel. PerynupoBanue MOIIHOCTA KOMIIEHCHUPYIOIIHNX
YCTPOUCTB. BBIOOp YKCIIa 1 MOITHOCTH CHUIJIOBBIX TpaHCHOP-
MAaTOPOB € YYETOM KOMIEHCAMU PEAKTUBHON MOITHOCTH.

4, KOpOTKI/IC 3aMbIKaHUs B CUCTEMAX 3J'ICKTpOCHa6)KeHI/I$I.

4.1

KopoTkue 3ambikaHusi B CHCTEMaX 3JIEKTPOCHAOKEHUSI.
[IprurHbBI BOSHUKHOBEHHS U OCIEACTBUSI KOPOTKHUX 3aMbl-
kaHui. [lepexomaHoli mporecc npu TpexdazHo KOPOTKOM 3a-
MBIKaHUH

4.2

OCHOBHBIE COOTHOIICHHSI MY TOKaAMH MPHU TpeXPazHOM
KOpPOTKOM 3aMbIKaHUH. CUCTEMA OTHOCUTEIbHBIX €IUHULL.

PacueTrHblie cxeMbl onpeeneHus: pe3yIbTUPYIOLUX COPO-
THUBJICHUH LI KOPOTKOT'O 3aMbIKaHUSI.

4.3

Pacuer TOKOB KOPOTKOI'O 3aMbIKaHUA OT CUCTCMbI HCOI'Ppa-
HUYEHHOHN MolHocTU. Onpezenenne TOKOB KOPOTKOIo 3a-
MBIKaHHS B HpOHSBOJIBHI:IfI MOMCHT BPEMCHHU 110 paCUCTHBIM
KpUBBIM. PacueT TOKOB KOPOTKOTO 3aMbIKaHHs B CETU U
ycranoBkax A0 ¥ Beime 1 kB. PacueT ToxoB ogHOda3HOTO
KOPOTKOI'O 3aMbIKaHUs. DJIEKTPOJAUHAMUYECKOE U TEPMUYE-
CKO€ JCMCTBUE TOKOB KOPOTKOI'O 3aMbIKAHHSI.

5. BpI00p cedeHns NpOBOTHUKOB

5.1

Br160op nmpoBogHUKOB HampspkeHHeM 10 U Beimie 1 kB. BeI-
00p ceueHus KaOENIbHBIX U BO3IYIIHBIX JHHUNA 110 3KOHOMHU-
YECKOW IUIOTHOCTH TOKAa M JOMYCTHUMBIM TOKaM HarpeBa B
HOpMaJbHOM pexkume. BriOop ceueHus: mpoBOJHUKOB MO TO-
Tepe HAIpPSHKEHUS B HOPMAJbHOM PEXUME M MPU IYCKE
HauOoJee MOIIHOTO SJIEKTPUUYECKU yAaJIeHHOTO JIBUTATEIS.
[TpoBepka MPOBOJHUKOB MO TEPMHUYECKON CTOMKOCTH TOKaM
Tpex(}a3HOro KOPOTKOTO 3aMbIKAHUSI.

6. BrwiOop anmapaToB CHCTEMBI AJICKTPOCHAOKEHUS

6.1

Br16op anmapatoB cUCTEMBI 3JIEKTPOCHA0KEHUS] 0OBEKTOB
HanpspbkeHueM Beile 1 kB. BeiOop u npoBepka BbICOKO-
BOJIBTHBIX BBIKJIIOUATENEH, IpeIoXpaHuTenei, TpaHcgop-
MaTOpOB TOKA U HANPSKEHUSI.

6.2

Br16op anmapaToB cuCTEMBI 3JIEKTPOCHA0KEHUSI 0OBEKTOB
HanpspkeHrneM 10 1 kB. BeiOop aBTomMaTnyeckux BBIKIIIOYA-
TeJeH, IIMHOIIPOBOJOB U IPEJOXPaHUTENEH

7. TloBbIlIeHNWE HAJIEKHOCTH CHCTEM IIEXOBOTO AJIEKTPOCHAOKEHUS

7.1

KagecTBo 371€KTpOIHEPTHH B CHCTEMaX AJIEKTPOCHA0KEHUS
o0bekToB. [lokazarenu kauecTBa neKTpodHepruu. Brus-
HUE Ka4eCTBA IEKTPOIHEPT UM Ha DIIEMEHTBI CUCTEMBI DJIEK-
TpocHaOXeHus1. 3a3eMJIEHUE U 3aHYJICHHE B CHCTEMaXx 1eX0-
BOT'0 2JIEKTpocHa0keHHs. PacueT 3a3eMIISIOIIMX YCTPOUCTB.

7.2

MuxkpornporieccopHas (riudpoBasi) 3anuTa B CACTEMAX I1e-
XOBOT0 AJIEKTPOCHAOXKEeHHs. XapaKTepPUCTHKA OCHOBHBIX
y3JI0B ITU(DPOBBIX YCTPOUCTB 3aIUTHI aBTOMaTHKH. O0pa-
60TKa MH(OPMAIMK B IUPPOBBIX 3aALIUTAX.

BCEI'O
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4.2. Copep:xaHue NPaAaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

CaMocTosATENb-
No | HaumeHoBaHue paszeina Iuc- Tema mpakTHyecKoro (CeMuHap- K-Bo I;i’;f STG;FEYHE
n/n LIUIUIMHBI CKOT0) 3aHATHUS TaCOB | 4y uropHbIM 3a-

HATUAM

cemectp Ne 9

5 Br10op ceuenust mpoBoaHU- | BbIOOP IPOBOIHMKOB HAIPSXKEHUEM 5 5
" | KOB 1o u Beiie 1 xkB.
Br100op anmapatoB cucTeMbl 3J1eK-
Br16op anmapaToB cuctemsl
6. TpocHa0KEeHUs1 00BEKTOB HaIPsHKe- 2 2

3J'I€KTpOCH86}KeHI/I$I

gueMm 10 1 kB.

HUTOI'O: 4 4

3.3. Conep:xkanne Ja00paTOPHbIX 3aHATHI
JIabopaTopHble 3aHATHS YU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI.

4.4. Conep:xaHue KypCcoOBOI0 MPoeKTa/padoThl

KypcoBoii npoekt /padoTta yueOHbIM IJIAaHOM HE PETyCMOTPEHBI.
4.5. Conep:xxanue pacuyeTHO-rpadpuuecKoro 3aJaHnus

Tema PI'3 — pacuer u mocTpoeHHE CXEMBbI 3JEKTpOCHAOXKeHUs 1exa (y4acTka)
pOMBITIUIeHHOTO Tipeanpusatus. O0vem — 12-16 cTp.

[Hens PI'3 — HayuuTh CTyJEHTa paCCUUTHIBATH CXEMY DIJIEKTPOCHAOKEHUS
OTHEIBHBIX YYaCTKOB C PETYJHPYEMBIM 3JEKTPONPUBOJIOM M BCIOMOIaTeJIbHBIM
AIEKTPOOOOPYTOBAHUEM.

OcHoBHbIE 3a7au, pemiaembie B PI'3:
- pacyeT 3JEKTPUUYECKUX HArPy30K;
- BBIOOp y4acTKOBOM (LI€XOBOI) TpaHC(POPMATOPHOU MOACTAHIINH;
- pacueT 1 BbIOOp KaOeIbHbIX (BO3AYIIHbBIX) JIMHUM;
- pacyeT TOKOB KOPOTKOT'O 3aMbIKaHMS;
- BIOOp KOMMYTAllMOHHOM arnmapaTyphl;
- KOMIIOHOBKA pacIpeAesIuTEeIbHbIX YCTPONCTB.
[Tpumep 3ananus PI'3
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Puc. 1. PacueTHas cxema aJeKTpOCHa0KEHUS 1exa

Ha pHuc. 1 IIpCaACTaBJICHA paCuCTHAAd CXCMa BJIGKTPOCHa6}KGHI/IH nexa.
HpI/IMepHBIG 3HAYCHUS HAT'PY30K HGXOBOﬁ IMOACTAaHLIUU IIPCACTABJICHEI B Tabim. 1.

Tabmuma 1
HaumenoBanue Tun Komnue | HomuHanbHas COSQu MNu [Ipumeuanue
JNEKTPONPUEMHHUKA | JIBUTATENSI | CTBO MOIIHOCTD
ITonxaunBaromuin 4A-18,5 3 18,5 0,88 0,895 S1
HAacoc
[{upKyIAIIMOHHBIT 4A-30 1 30 0,89 0,91 S1
HAacoc
CBapouHbIii - 1 36 kBA 0,8 0,8 S3
TpaHchopmarop
TexHonornyeckas - 1 46 1 0,82 S1
JNEeKTpUYecKas
reYb
DnekTpuyeckas 4A-3 1 3 0,83 0,82 S2
TaJb




5. OHEHOYHbIE MATEPHUAJIbI V151 IPOBEJEHUS TEKYHIEI'O KOH-
TPOJIA, TIPOMEXYTOYHOU ATTECTALIMAN

5.1. Peanu3zanus KOMneTeHIu

1. Komnerennusa IK-1. CnocobeH ydyacTBOBaTh B MPOCKTUPOBAHUM CUCTEM DJIEKTPO-
CHaOXKEeHUsI OOBEKTOB.

HanmenoBanme HHIUWKaTOpa JOCTHXKCHUA KOMIICTCHIIMN

I/ICHOJ'IB3yeMBIe Cp€acTBa OICHUBAHUSA

[IK-1.5. YuacTByeT B IPOEKTUPOBAHUH LIEXOBBIX CUCTEM
IEKTPOCHAOKEHUS IIEKTPUUYECKUX NPHBOJOB C COOIIO-
JICHHEM HOPMAaTHUBHO-TEXHUYECKUX M SHEProdpQeKTHB-
HBIX TpeOOBaHUI

3auer, pacyeTHO-Tpaduyeckoe 3aaaHue,
TECTHI, MPAKTHUYECKHUE 3aHATHUS, codece-
JIOBaHUE.

5.2. TunoBsbIie KOHTPOJIbHBIC 3alaHUsA 1JIA l'lpOMe)KyTO‘IHOﬁ aTrecralnmmn

IIpome:kyTouHAasi aTTecTAlMA OCYIIECTBIISIECTCSA B KOHIIE 6-I'0 ceMecTpa n3yueHus
JUCIUIUIMHBI B popMe 3auera.

BOHpOCI)I AJA MTOATOTOBKH K 3a4€TyY

Ne Haumenosanue .
CopepxaHue BOIIPOCOB (TUMOBBIX 3aJaHHI)
/11 paszjenna qUCIUILIAHBI
1. |OcHoBHble cBenenus o cu- | 1. Kakue BHABI 3JE€KTPOYCTAaHOBOK CYIIECTBYIOT B CHCTEME
CTeMax JIEKTPOCHAOKEHHUS | FJIEKTPOCHAOKEHUSI O0BEKTOB?
00BEKTOB 2. Tlo KakMM NpU3HAKaM MOJPA3AEISAIOTCA DJIEKTPUUYECKHE
cetu?
3. Kakue HoMHHaNbHbIE HAPSYKEHUS YCTAHOBIIEHBI B AJIEKTPH-
YECKUX CUCTEMAX?
4. Yto Takoe rpauku >JIEKTPUYECKHX HArpy30K MoTpedure-
neu’?
5. Kakue pexumbl paboTsl HeMTpaneil MPUMEHSIOTCS B CUCTe-
Max 3JIEKTPOCHAOKEHUS?

2. I'paduku Harpy3ku u pac- | 1. Ilepeuncaute oCHOBHBIE MOKa3aTeNn Ipa)uKOB HArpy30K?
4eT NEKTPUUECKUX 2. Uto nmoHUMaeTcs MoJ] pacyeTHOM AIIeKTpUUYECKON Harpy3Koi?
Harpy30K CUCTEM 3JIeK- 3. Ilepeuncnute METOIBI pacyeTa IEKTPHIECKUX HArpy30K?
TPOCHA0XKEHHUS

3. Komnencarnus peakTus- 1. HazoBuTE OCHOBHBIE MOTPEOUTENN PEAKTUBHOM MOIITHOCTH Ha
HBIX MOIIIHOCTEH 1 BBIOOP | MPOMBIIUICHHBIX MPEATPUATHSIX ?

MOIIIHOCTH CHUJIOBBIX 2. Yto uCTIoNb3yeTcs B JEKTPUIECKUX CUCTEMaX ISl KOMITEH-
TpaHchopMaTopoB calli peaKTUBHON MOIIHOCTH?

4. Kopotkue 3ambikanus B 1. HazoBuTE OCHOBHBIE TPUUMHBI BOSHUKHOBEHHUS KOPOTKUX 3a-
cucTeMax JEKTPOCHA0- | MBIKAaHUH U UX MOCIEICTBHS?

HKEHHUSL. 2. B gem 3aKkii09aeTcst CMBICH pacueTOB TOKOB KOPOTKOTO 3aMBblI-
KaHus?
3. Kak cocraBisiroTcst pacueTHbIE CXEMBI JIJISl OTIPE/ICIICHUS pe-
3yJABTUPYIOLIMX conlpoTuBiaeHui nenu K37
4. Yro Takoe pacueTHbIe KpUBbIE JIsl TUIIOBBIX TypOOTreHeparo-
pos ¢ APB?
5. Ilepeuncnute, kakue BUIbI TOKOB K3 ompenemnstores B CETAX
U yCTaHOBKax HampsbkeHueM no 1 kB?

5. Bri6op ceuenus mpooa- | 1. ITo kakum mapameTrpamM MpOU3BOIUTCS BBIOOpP ceueHUs Kade-
HUKOB Jei HanpspkeHueM Bbie 1 kB?
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2. ITo xakuM mapaMeTpaM MPOU3BOAUTCS BHIOOP cedeHus Kade-
Jier HanpsbkeHueMm 1ol kB?

6. Bri6op anmapartoB cu- 1. Kak npousBoauTcsi BEIOOp aBTOMAaTHYECKUX BBIKIIIOYATEIICH,
CTEMBI JIEKTPOCHAOKE- NpeoXpaHuTeseh Ha HanpsbkeHue 10 1 kB?
HUS 2. Kak npou3BouTCs BBIOOP aBTOMATUYECKUX BBIKIIIOYATEIICH,

NpeoXpaHuTeIeh Ha HanpsbkeHue Boie 1 kB?
3. Kak mpowusBoautTcs BBIOOp pa3beAMHUTENCH, OTIEIUTENCH,
KOpPOTKO3aMbIKaTeJIeH Ha HanpsiKeHue Boiiie 1 kB?

7. | lloBbimenue Hagesxxnoctu | 1. [lepeuricnuTe OCHOBHBIE TOKA3aTENIN KA4eCTBa SJIEKTPOIHEP-
CHCTEM LIEXOBOTO 3JIEK- run?
TPOCHAOKEHUS 2. Ilepeuncnute AONMOJHUTEIBHBIC MTOKA3aTEIN Ka4eCTBA JJICK-
TPOIHEPTUU?

3. [lepeuncnuTe OCHOBHBIC BUIBI BIUSHUS KaueCTBA AJICKTPO-
SHEPrUu Ha paboTy AMEKTPOIPUEMHUKOB?

HpnMep TECTOB Uil KOHTPOJIA 0CBOCHUA MaTEpHaJa

Paznen: OcHOBHBIE CBEIEHHS 0 CHCTEMAX NIEKTPOCHAOKEeHUSA 00 bEeKTOB

[TpueMHUK 37€KTPUYECKON 3HEPruH (3IEKTPOIPUEMHHUK) — 3TO:
1) Annapar, arperart u JAp., IpeIHa3HAYEHHbIH 1JIsl MPe0OPa30BAHUSA JIEKTPUYECKOH IHEPIUH B
APYroii BU/I JHEPIruHu;
2) Anmapar, arperaT ¥ Ap., NpeJHa3HAUYEHHBIN 1 MpeoOpa3oBaHUs MapaMeTPOB 3JIEKTPOIHEPIUU
(HampsKEHUs U YacTOThI);
3) Annapart, arperar u Jp., peAHa3HauY€HHbIN KaK /i1 IpeoOpa3oBaHus 3JEKTPOIHEPTUU B APYIroi BUJL
SHEPTUH, TaK U I IPeoOpa30BaHus apaMETPOB IEKTPOIHEPTHH;
4) Annapar, arperaT 4 Jp., 00b€AMHEHHBIN C JPYTUM aImapaTtoM, arperaToM H JIp. OOIIKUM TEXHOJIOIH-
YECKUM MPOLIECCOM.
, TUTAOIUecs OT OOIIEro AJs BCeX MCTOUHUKA MUTAHUs (OOIIMX HCTOYHUKOB TUTAHUS).

Br16epuTe npaBUiIbHBIN Psii HOMMHAIBHBIX 3HAUEHUH HAIPSKEHUS:
1) 6, 10, 35, 110, 220, 330, 500, 750, 1150 kB
2) 35, 10, 48, 220, 380, 500, 750, 1000, 1150 xB
3) 6, 12, 24, 48, 110, 220, 380, 500, 750, 1150 xB
4) 10, 35, 110,220, 330, 380, 500, 750, 1150 kB
5) 12, 24, 33, 48, 250, 330, 550, 750, 1150 kB

Kakoii Bu TONOJIOTHH pacpeIeTUTEIBHOM CXEMBI TPUMEHSAETCS IS IPOMBIIIIIIEHHOTO TPEIPH-
STHS 0€3 CreualIbLHOT0 000CHOBAaHUS?
1) MarucrpajbHasi
2) CmerranHas
3) Bce nepeuncieHHbIe
4) PaguanbHas

Kaxkoii Bua Tonosoruu pacnpeaeanuTeIbHON CXeMbl IPUMEHSAETCS AJIs1 JJIEKTPO-IIPUEMHHUKOB, pac-
MMOJIOKEHHBIX B 30Hax B-1 u B-1a?
A) Bce nepeunciieHHbIC
b) PaauanbHasi
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B) MarucrpanbHas
1) Cmemmannas

B kakom pesxxnmMe paboThl HEUTpai TOK HYJIEBOH MMOCIEI0BATEILHOCTH OTCYTCTBYET?
a) Pexxum 3a3eMIIeHHOM HEUTpaIn
b) Pesxkxnm u30/1MpoOBaHHOI HelTpaIn
¢) Pexxum 3aMKkHYTON HEHTpan
d) Pexxum HeypaBHOBEIIEHHON HEUTpan

Pazpen: Fpa(bmm Harpy3ku 1 pacdeT 3JEKTPUIECCKUX HAI'PY30K CUCTEM 3JIeKTpOCH36)KeHI/Iﬂ

Kakoe yTBepx/1eHe OTHOCUTENBHO rpahuKoB HArpy3Ku BEPHO?
a) I'pauk Harpy3ku noxkasbiBaeT H3MeHEeHHs NMOTPeld/IeHNs 3JIeKTPOIHEePIruy B TeYeHue JIHs,
He/led, Mecsila WU roja.
b) I'padux Harpy3ku mokaspiBaeT TOIHLKO CyMMapHOE NOTpeOIeHUE SIEKTPOIHEPTUH 32 OIpeIeIeH-
HBIH MepHo] BPEMEHHU.
c¢) I'pacduk Harpy3ku He UMEET HUKAKOTO OTHOIICHUS K MOTPEOJICHUIO AIEKTPOIHEPTUH.
d) I'pacduk Harpy3KH MoKa3pIBaeT TOJIBKO MAaKCHMAaJIbHYIO HArPy3Ky Ha CETh B ONPEICICHHBI MOMEHT
BpPEMEHH.

[Tokazarens, XapaKTepU3yIOLIUN OTHOIIEHUE CPEHEN aKTHBHOM MOIIHOCTH OTAEIBHOTO MPUEM-
HUKa (WK TPyHIbl UX) K €€ HOMUHANBHOMY 3HaueHUI0 (Pc/Pyov) Ha3bIBaeTCS:
1) ko3 punreHToM 3arpy3Ku
2) ko3 purmerToM GopMmeI
3) k03¢ humeHToM MakcuMyMa
4) xo3(ppuneHToM 3anonHeHus rpaduka akTHUBHON HAarpy3Ku
5) k03¢ PUIIHEHTOM UCTOIb30BAHUS AKTHBHOM MOIIIHOCTH

Kakoit MmeTo mpuMeHNM SITSI OLIEHOYHOTO OIpENeNICHUs] pacueTHON HArpy3KH MPEIIpUsITHs Ha
CTaJluy IPOEKTUPOBAHUS?
1) Metox ko3¢ duirieHTa pacieTHOH MOIITHOCTH
2) Meroa yaenbHOW MOLIHOCTH Ha IUHUILY TPOU3BOICTBEHHOM IIIOIIA/IH;
3)MeTo] yaeIbHOI MOIIHOCTH HA eIHHUILY MPOIYKIIHH;
4) Meron ko3 duiineHTa 3arpy3Ku.

Ha xakoe xonnyecTBO KaTeropuit Mo HaJIe)KHOCTH Pa3AesoT ANEKTPOIPUEMHUKU 7

14

2)5

3)2

4) 3

Pa3znen: KomneHncanusi peakTHBHBIX MOITHOCTEN U BHIOOP MOIITHOCTH CHJIOBBIX
TpancpopMaTopoB
VYkaxnuTe HeCyIeCTBYIOIIee 3HaueHne TpaHchopMaTopa U3 HOMUHAIIBHOTO Psiia MOITHOCTEH ?

1) 1000 kBA

2) 100 kBA
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3) 400 kBA
4) 300 KBA

Kakyro QyHKIHIO BBITOJHSAIOT TpaHCPOPMATOPHI B COCTaBE TPaHCHOPMATOPHON TIOJCTAHIINH
nexa?
a) [loHM:KaIT HANPSIZKEHUE IEKTPUYECKOI JHEPIHH /10 YPOBHS MOTPedIeHus 1exa
b) YBenuuuBaroT HanpsHKeHUE AMEKTPUUECKOM SHEPTUU 10 YPOBHS MOTPEOICHUS LieXa
¢) OGecrnieurBaOT aBTOMATUUECKYIO 3alIUTYy OT NMEPErpy30K U KOPOTKUX 3aMbIKAaHUI
d) Ob6ecrieunBalOT CHHXPOHU3AIIMIO CETHU 11€Xa C TJIaBHOM IEKTPUUYECKOM CEThIO

Urto Takoe KOMITEHCAIUS PEAKTUBHBIX MOIIHOCTEH B CUCTEMAaX AJICKTPOCHAOKCHHUS?
a) YBeIMueHHEe aKTUBHOM MOIITHOCTH CUCTEMBI
b) YMeHblIeHUE peaKTHBHONH MOIITHOCTH CHCTEMbI
¢) YBeNIMYeHHUE PEaKTUBHOW MOITHOCTH CHCTEMBI
d) YMeHbIlIeHHEe aKTUBHON MOIIIHOCTH CHCTEMBI

Kakwue ycTpoiicTBa Ha MPOMBIIUICHHBIX MPEIIPUATHIX TOTPEOJISIOT PEaKTUBHYIO MOIITHOCTH?
a) TpancdopmaTopsl
b) dnexTpoaBurarenu
c¢) CunoBsie kabenu
d) KommyTannoHHbIe anmapaTsl

Kak ocymiecTBiseTcss KOMIIEHCalUs PEaKTUBHBIX MOIIHOCTEH?
a) YCTaHOBKO#M KOHICHCATOPHBIX OaTapei
b) YcraHOBKOM HHAYKTUBHBIX KOMIIEHCATOPOB
¢) YcTaHOBKOM aKTUBHBIX (PUIIBTPOB
d) YcraHoBKko# cTaOUIN3aTOPOB HATIPSKEHUS

Kakoii T ycTpoicTBa MOKHO MCITOIB30BaTh ISl KOMIIEHCAIMU PEAKTUBHON MOITHOCTH B CH-
CTeMax JIEKTPOCHA0KEHHUSI POMBITIIICHHBIX TPEANPUITHIN?
a) CUHXPOHHBII reHepaTop
b) CunoBoii TpancdopmaTop
¢) Cui10BOM KOHIEHCATOP
d) ABTOMaTHYECKUI BHIKITIOYATENb

Pasznen: Koporkue 3aMbIKaHUsI B CHCTEMAaX 3JIEKTPOCHA0KeHUA

VYKaXuTe TOYKH, ISl KOTOPBIX BEIETCS pacueT TOKa KOPOTKOTO 3aMBIKAHHS [Tl IIPOBEPKHU Kade-
neun?
1) 3a Tpanchopmaropamu
2) B nauaJje ka0esst
3) B koHIie kabemns
4) B cepenune xkabdemst

OT KaKuX mapaMeTpoB 3aBUCHUT YJIapPHBIA KOI(PPHUIIUEHT TOKa KOPOTKOTO 3aMbIKAHHS ?
1) CTyneHu ceneKTUBHOCTH
2) PacueTHo# Harpy3ku
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3) OTHOIIEHNS] PEAKTUBHOI0 CONPOTUBJICHHS CeTH K AKTHBHOMY
4) OOw1ei MpOTSHKEHHOCTH Y4acTKa CETH

Kaxkoe o0miee BiausiHue HAa TOK KOPOTKOTO 3aMbIKaHUS OKa3bIBAIOT BHICOKOBOJIBTHBIEC IBUTATENN?
1) Hukakoro
2) YMEHBIIAI0T TOK KOPOTKOT'O 3aMbIKaHHUS
3) YMeHbIIaloT yaapHblid TOK
4) YBeJIMYHUBAIOT TOK KOPOTKOI0 3aMbIKAHUS

Yro Takoe KOPOTKOE 3aMBIKAHUE B CHCTEMAX JICKTPOCHAOKEHUS?
a) CHIKEeHUE HapsKEHUs B CETU
b) YBenuyeHue HanpspKeHUs! B CETH
¢) CHHIKeHMe CONTPOTUBJIEHHS B LeNH
d) YBenuueHue conpoTUBIEHUS B LIETTU

KaxoBbl mocneacTBHsi KOPOTKOTO 3aMbIKaHUS?
a) [ToBpexxaeHne 060py10BaHUS
b) Ilotepst sneprun
¢) CHM)KEeHHE MOIITHOCTH
d) Bce BbilenepevuciaeHHbIe MOCIeICTBHS

Pa3znen: Boi0op cevennsi NpOBOJHNUKOB

OT KaKOro KOHCTPYKTHUBHOTO 3JIEMEHTa KaOeJsl 3aBUCUT €T0 TePMHUECKas CTOMKOCTH?
1) Marepuan *uisl
2) U3oas1umst sKHJIbI
3 O6omnouka
4) CevyeHue KUITbI

Kakoii pakTop He yunThIBaeTcs pH BHIOOPE MPOBOIHUKA HAaNpsKeHUeM 10 1 kB?
a) JlomycTumas Temreparypa HarpeBa mpoBOJHHKA
b) DxoHOMMYECKAs TIOTHOCTH TOKA
¢) Koo puuuent momuoctu
d) MarauTHoOe 1moJie OKpYy KaloLiei cpeabl

Kakoii hakTop yauThIBaeTCS MPHU BHIOOPE CEUCHHUS MTPOBOIHUKOB 110 TIOTEPE HAMPSHKCHUS B HOP-
MaJIbHOM pEXHUMe?
a) JlomycTumast TeMIiepatypa HarpeBa IpoOBOIHHIKA
b) DkoHOMHYECKAsI INIOTHOCTh TOKA
¢) JJuinHa JIMHUH 1 eé CONPOTHBJIEHUE
d) MotHOCTh Harpy3Ku

Kakas xapakTeprucTHKa MPOBOAHHUKA OMPEICISACT €r0 TEPMHUSCKYIO CTOUKOCTH?
a) DKOHOMHUYECKas MIIOTHOCTh TOKA
b) JonmycTumas TemnepaTrypa HarpeBa npoBOJHHKA
¢) Tok Harpy3ku
d) Cedenne mpoBOAHUKA
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Kakoii hakTop HEOOXO0IUMO YUHTHIBATH IIPU BEIOOPE CEUCHUS TPOBOTHUKOB JIJISl CHIDKEHUS T10-
TEPh HAIIPSHKCHUS B HOPMaJIbHOM pesknuMe?
a) JUIMHA JIMHUY,
b) MOIIIHOCTB HATPY3KH;
C) MaTepHall IPOBOIHHKA,
d) Bce mepeunciieHHOe.

Pa3znen: Boi0op annmapaToB cucTteMbl 3JIEKTPOCHAOKEHM ST

Kakoe Ha3HaueHHe aBTOMaTUUECKUX BBIKJIIOUATENIEH B yCTaHOBKaX HanpskeHueM o 1000 B?
a) 3ammTa 3/1eKTPo000PY10BaHUS OT NePerpy3Ku H KOPOTKOI0 3aMbIKAHMSA;
0) PerynupoBanue HanpsHKeHMS B SJICKTPHYECKOHN CETH;
B) CHIKEHHE MTOTEPh ANEKTPOIHEPTUH;
r) [logkiroueHue JOMOIHUTEIBHOTO 3JIEKTPOOOOPY0BaHUS.

Kakoii anmapar JIeKTpU4eCKON 3alUThI UCIIOIB3YETCS Il U3MEPEHUS TOKA BBICOKOTO HaIpsi-
KEHUS?
a) ABTOMaTHYECKUH BBIKIIOYATEIh
0) BBICOKOBOJIBTHBIN BHIKIIIOYATEb
B) IIpenoxpanurens
r) Tpancopmarop Toka

Kakoii anmapar 3JeKTpu4ecKoil 3aluThl HCIIOIb3YeTCs A YMEHbIICHHS HAPSKEHUs CETH Ha
Tpebyemoe 3HaueHue?
a) ABTOMaTHYECKUH BBIKIIIOYATEIb
0) BbICOKOBOJIBTHBIN BBIKJIIOUATENb
B) [Ipenoxpanurens
r) TpancpopmarTop HanpsizKeHUust

Pasnen: IloBbllIeHHEe HAEXKHOCTH CHCTEM I[EXOBOT0 3H9KTpOCH36)KeHI/IH

OTKIJIOHEHHE HANIPSDKEHUS] MOXKET OBITh:

a. TOJIOKUTEIbHBIM, OTPULIATEIBHBIM UJIH HYJIEBBIM;
b. TOJILKO MOIOKUTENLHBIM HJIU OTPULATEIbHBIM;
C. TOJILKO OTPHUIIATEIHHBIM HJIH HYJIEBBIM;

d. TOIBKO HYJIEBBIM.

UTto Takoe MeplaHue HarpsiKeHus?

a) Pe3koe n3MeHeHue HaPsKEHUsI B KOPOTKUN TPOMEKYTOK BPEMEHU

b) N3MeHeHre aMIUTUTY bl HAPSHKEHUSI CO BpEMEHEM

¢) Menniennoe u3mMeHeHrne (hOpPMbI CHHYCOU/IbI HAMIPSKCHUS

d) beicTpoe koJsie0aHue aMIIMTYAbl HANIPSIZKEHUA HA YacToTe, 0Jm3Kkoi Kk 50 I'u

IlepeyeHb KOHTPOJIBLHBIX MATEPHAJIOB
JJIS1 3alIUTHI PACYETHO-TPA(UYECKOro 3a1aHusA
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IIpuMepsI THIOBBIX BONPOCOB JIS 32IIMTHI PACYETHO-TPaPuIecKoro 3aganus

1. Uto BiusieT Ha BHIOOP CXEMBI U KOHCTPYKTUBHOTO UCIIOJHEHUS! BHYTPULIEXOBOM
CETH.

2. OCHOBHBIE CXEMBI LIEXOBBIX IEKTPUUECKHUX CETEH, 001aCTH UX IPUMEHEHUS, 10-
CTOMHCTBA U HETOCTATKN KaXKJIOM U3 CXEM.

3. OcHOBHBIE TPEOOBaHNUS, IPEABIBISIEMBIE K IEXOBBIM 3JIEKTPUUECKUM CETIM.

4. HazoBUTE OCHOBHBIE CITIOCOOBI OTIPEACTIECHUS PAaCUETHBIX HATPY30K.

5. Kak paccunrtarh Harpy3Ky oJHO(a3HBIX SJICKTPOTPUEMHHUKOB.

6. OOBSCHUTH METOJ] pacueTa ¢ UCIOIb30BaHUEeM KO3 GUIIUCHTA PACYCTHOW MOIII-
HOCTH.

7. Kakue ypoBHU (CTyNEHH) CUCTEMBI 3JIEKTPOCHA0KEHUS BB 3HAETE.

8. Kak BiusieT CTyneHb CUCTEMbI 3JIEKTPOCHAOXKEHUSI Ha BBIOOp crocoba pacuera
Harpy3oK.

9. Yemy paBeH IIMKOBBIN TOK TPYMIIbI 3JEKTPONPUEMHHKOB.

10. Kpurepuu BbIOOpa MOIIHOCTH TpaHcdopmaTtopa nexosbix TII u konnuecTBa
TpaHchOpMaTOPOB.

11. B xakux ciay4asix MOXHO YCTaHOBHUTH OJJHO- IByXTpeXTpaHC(pOpPMATOPHBIE 1ie-
xoseie TII.

12. Kak paccuuTaTh NOTEpU MOIIHOCTH B TpaHC(opMaTopax.

13. Kakue yciioBrs 1 OCHOBHBIE JOMYILIEHHS] IPUHUMAIOTCA IPU pacuere ToKoB K3
B CUCTEMAX DJIEKTPOCHAOKEHHUS.

14. B xakux ciaydasx JOIyCKAaeTCd HE YUYUTHIBATh aKTUBHBIE COMPOTUBIICHUS 3Jie-
MEHTOB CXEMbI 3JIEKTPOCHAOKEHUSI.

15. Ocobennoctu pacuera TokoB K3 B ceTsix Hanpsbxkenuem Hiske 1000 B.

16. YcnoBust BEIOOpA U MPOBEPKHU BHICOKOBOJIBTHBIX BBIKIIFOUATEIIEH.

17. YcnoBust BbIOOpa U TPOBEPKU pa3beAMHUTENICH U TPEAOXPaHUTEIICH.

18. T1o kakuM ycJI0BHSM BbIOMpaeTcs ceueHue JuHuM B ceTsx Huxke 1000 B.

19. TlosicHuTe CyIHOCTH BBIOOpA CEUEHUS MPOBOIHUKA TI0 YCIOBUSAM HAarpeBa U co-
IJ1IACOBaHMs BBIOPAHHOTO CEUEHUS IPOBOIHMKA C alfapaTaMy 3allUThl.

20. Bo16op anmapaToB 3amuThl B ceTsix 10 1 kB.

21. CiocoObl yMEHBIIIEHUS TIOTEPh HATIPSHKCHHUS.

22. Kak onpenenuTs NOTEPU HANPSIKEHNS B OCHOBHBIX 3JIEMEHTaX CUCTEMBI JJIEK-
TPOCHAOKEHUSI.

23. Kputepuu npoBepkHd BbIOPAHHBIX aBTOMATHYECKUX BBIKIIIOYATENEH MO TOKaM
KOPOTKOTO 3aMbIKaHUS.

24. Kputepuu npoBEepKH BIOPAaHHBIX CEUEHHUM KaOEIbHBIX JUHHUI MO TOKaM KOpPOT-
KOT'O 3aMbIKaHUSI.

5.3. TunoBbIle KOHTPOJIbHBIE 3a]aHUs (MATEPHUAJIbI)
JJISl TEKYLero KOHTPOJISA B ceMecTpe

Tekymuii KOHTPOJIb OCYIIIECTBISIETCS B TeUueHUE 6-ro cemectpa B hopme cobece-
JIOBaHHS BO BPEMsI POBEICHUS MTPAKTUICCKHUX 3aHATHH.

[TpuMepbl THUTIOBBIX BOIPOCOB IS NMPAKTHYECKHUX 3aHSATHH COOTBETCTBYIOT IIie-
PEYHIO BOITPOCOB JIJIS 3a4eTa.
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IIpuMepbl TUNIOBBIX 32124 /15l IPAKTHYECKUX 3aHATHI

3agaua
JUist rpynnel U3 mATH AsiekTporpueMuukos (10, 11, 19, 20, 26) moctpoum rpymro-

BOH rpaduk ¥ paccuuTaeM ero rnmapameTpsl. IcXoaHbIe JaHHBIC TI0 TPYTITE TPEICTABICHBI
B Tabnuiie. HomunansHoe Hanpsbkenue Uy, =380B.

Ne nacr, Snac, H, i
3JIEKTPONPUEMHUKA pKBT kBT COSQr 13/o %{ i, %
10 45 - 0,89 92,5 7,5 100
11 42,3 65 0,65 - 3,5 50
19 1,5 - 0,72 77 4,5 40
20 28,4 40,5 0,7 - 2 65
26 75 - 0,88 94,6 7,5 100
Hroro: 192,2
3amava

Hcnone3yst METOX YHOPAJZOYEHHBIX UarpaMM ONPENEIIUTh PACYETHYIO HArpy3Ky
Ipynbl Tpex@azHbIX EKTPONPUEMHUKOB. KoahGULMeHTh NCTOIb30BaHMS 3aJaHHBIX
AIIEKTPOIIPUEMHUKOB Ky HEOOXOIUMO OTIPEIeTUTh HA OCHOBAHUY WHIVBH LY AJTbHBIX Tpa-
¢ukoB Harpy3ku. HaumeHOBaHUS 31€KTPONPUEMHUKOB IPUHITH OPUEHTUPOBOYHO. Jliist
ATOM K€ IPYIIbI JIEKTPONPUEMHUKOB TOCTPOUTH TPYNIOBON rpauK HArPYy3KH U OIpe-
JEJIUTh PACYETHYIO AKTUBHYIO MOIIHOCTh CTATUCTUYECKUM METOIOM.

3agaua

OnpenenuTs MaKCHUMAaJbHYIO HArpy3Ky, CO3/1aBaeMyr0 OJHO(DA3ZHBIMH 3JIEKTPO-
pHUeMHUKaMU, BKIIOYEHHBIMU Ha (pazHoe u nmuHerHoe Hanpspbkenus cetu 380/220 B.
Karasiosxknble JaHHBbIE M0 2JIEKTPONPHEMHUKAM:

A — perynupyemasi HarpeBarteabHas 1edb puow = 20 kBT, coso =1, k, =0,5;

B - cBapounas mammHa ¢ TpeMs OAHO(A3HBIMU CBAapOYHBIMU TpaHchopmMaTOopamu,
Swow = 100 kB-A, cosp =0,4, k, =0, 4;

C - cBapoUHBIi anmapar Syon = 48 KB A, cosp =0,4, k, =0, 4;

D- cBapounsblii anmapart Spaer= 40 kB-A, cose =0,4, k, =0, 4.

3agaua

Onpenenuth Tpex(aszHyo HArpy3Ky OT TPEX CBAPOYHBIX TpaHCPOPMATOPOB MPHU
cose = 0,5, HOMUHAIbHBIE MOIIHOCTH KOTOPBIX COCTABIISIOT: Pyoutrab = 28 «xBr,

Piova b =13KBT, Dyorzrca = 14 xBr. Tpanchopmaropsl npucoeaunensl Ha U, = 380 B.

3agaua
OnpenenuTh pacueTHYIO HArpy3Ky OT IPYIIIBI OJHO(MA3HBIX 3JIEKTPOIPUEMHHUKOB,
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noaxytoueHHbIX Ha U, 1 Uy 1 MMEoImuX ClleqyIoIue JaHHbIE:
Uq,:
«a-o» —2x5 kBr k,=0,3 cosp = 0,6 (tgp =1,33),
«B-0» — 1x6 kBt k,=0,2 cosp = 0,8 (tge =0,75),
«c-o» —2x8 kBr k,=0,4 cose =0,7 (tge = 1,0);
U,
«a-B» —2x4 xBr k,=0,2 cosop = 0,8,
«c-a» — 3x2 kBr k,=0,3 cosp = 0,7,
«B-c» — 1x10 xBt k,=0,3 coso = 0,65.

1.4. Onucanue KPUTECPHUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ H IIKAJBbI OIICHUBAaHUSA

[Tpu mpomexyTouHol arrectanuu B Gopme 3adera (9-ii cemecTp) UCIONB3yeTCs
CJIEyIOIlas IKajla OLEHUBAHUS: HE 3a4TE€HO, 3a4TEHO.

HanmenoBanue Kpurepuii onieHuBanus
I1oKasaTeiist OCHUBaHUs
pe3yJsibTaTa 00y4YeHHUS 110

MUCLIUAIUINHE

3HaHus 3HaHus MIPAaBUJI YCTPOMCTBA 3JIEKTPOYCTAHOBOK IIPU MEHSAEMBIX IPU MPO-
SKTHPOBAHUH IIEXOBBIX CHCTEM DJICKTPOCHA0KEHUSI.
[TostHOTa OTBETOB HAa BOIPOCHI.
Ymenus CaMOCTOSITETPHOCTD BBITIOJIHEHUS 3a/1aHUsI.
[TpaBUIBHOCTH IPUMEHEHHSI TEOPETUYECKOI0 MaTepHala.
[TpoekTHpOBaTh IEXOBBIE CHUCTEMBI JJIEKTPOCHAOKEHUS HAa OCHOBAHUHU
AIIEKTPUUYECKUX Harpy30K
[TomHOTa BBHIMOJHEHUS 3aJlaHUM, TOJIHOTa OTBETOB Ha JOMOJHUTEIbHBIE
BOTIPOCHI.
YMeHue cpaBHUBATb, JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM BBIIOJIHEHHOTO 3a-
JTAHMUS.
KagecTBO oopmiieHHs 3a1aHU.
HaBpiku Hagwiku BEIOOpa CHIIOBBIX TPaHC(HOPMATOPOB, DIEKTPUIECKUX TTPOBOIHH-
KOB M KOMMYTAIIMOHHBIX allapaTos.
Bb100p METOMKH BBITIOJHEHUS 3a/IaHHSI.
AHayin3 1 000CHOBaHUE MOJIyUYEHHBIX PE3YIbTATOB.

O1uieHKa Nnpeno1aBaTesieM BhICTABIISIETCS MHTETPAIBHO € YYETOM BCEX MOKa3aTeen
Y KPUTEPHUEB OLICHUBAHUSI.

[Ipu npomMexyTouHOM arTecTauuu B popMme 3auera:

OrneHka c()OpMUPOBAHHOCTH KOMIIETECHIINI MO MOKA3aTeNI0 3HAHUL.

Kpurepnit YpOBEHb OCBOEHMSI M OLIEHKA
HE 3a4TEHO 3a4TE€HO
3HaHWS IPaBUJI YCTPOICTBA He 3naer IIpaBui yCTpOKWCTBA 3HaeT IPaBUJIa yCTPONCTBA JIEKTPO-
3JIEKTPOYCTAaHOBOK IPU MEHSEMBIX | 3JIEKTPOYCTaHOBOK IPY MEHSEMBIX | YCTaHOBOK IPU MEHSEMBIX IPH MPO-
IPY IPOEKTUPOBAHUHU LIEXOBBIX [IPU IPOEKTHPOBAHUHU LIEXOBBIX EKTUPOBAHUH LIEXOBBIX CHCTEM 3JICK-
CHCTEM DJIEKTPOCHAOKEHUSI. CHCTEM DJIEKTPOCHA0KEHHSI. TPOCHAOXKEHMSL.

[MonHOTa OTBETOB Ha BOTPOCHI. HE OTBEYaeT Ha BOIIPOCHI VIS 3a- | BEPHO OTBEYAET Ha BOIPOCHI IS 3a-
LIUTHI PaCYEeTHO-TPAQUIECKOTO LIUTHI PACYETHO-TPahUIECKOro 3aa-
3aJaHus ¥ BOIIPOCHI JJISl IIOATO- | HUSI M BOIPOCHI IS IOATOTOBKH K 3a-

TOBKH K 3a4eTy. 4ery.
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Onenka c()OpMHUPOBAHHOCTH KOMITCTCHIIMI 10 TIOKA3aTeNNI0 Ymenus.

Kpurepnit

ypOBeHL OCBOCHUA U OLICHKA

HC 3a4YTCHO

3a4TCHO

CaMOCTOSTEILHOCTD  BBITTOJTHEHUS
3aJaHMs.

He MokeT BBIIOJHUTH pacyeThl B
paMKax pelieHus 3a7ad Ha IPaKTHU-
YEeCKOM 3aHSITHH, B TOM YHCJIIE U C
JIOMOJHUTEILHOM HOMOIIIBIO.

CaMOCTOSITEJTbHO BBITTOIHSIET pac-
YCThl HAa MPAKTUYCCKOM 3aHATUU.

[IpaBunbHOCTE TPUMEHEHHS TEOPE-
THYECKOr0 MaTepuaa.

[Ipu mpuMeHEHUU TEOPEeTUIECKOTO
(JIEKIIMOHHOT0) MaTepuayia JOIMycC-
KaloTCSl OIIMOKH, OTHOCSIIUECS K
pPEelIeHNIO0 3a]a4 W 3alfiuTe pac-
YEeTHO-TPaQHUECKOro 3a1aHHsl.

Teopernuecknuii (JICKITMOHHBIN) Ma-
Tepuall NMPUMEHSCTCS U HUHTEpIIpe-
TUPYETCS MPABHIILHO MPH PEIICHUN
3aj1a4 W 3alluTe pacueTHO-rpadude-
CKOT0 3aJaHusl.

[IpoexTupoBaTh 1EXOBBIE CUCTEMBI
JJIEKTPOCHAOKEHNSI Ha OCHOBAaHUHU
JIEKTPUIECKHUX HATPY30K

He MoxeT npoekTupoBaTh 1IEXOBBIC
CUCTEMBI JIEKTPOCHA0KEHHS Ha OC-
HOBAHHH HJIEKTPUIECKHAX HATPY30K

BepHO mpoekTupyeT LexXoBble CH-
CTEMBI 3JICKTPOCHA0KEHUS HA OCHO-
BaHHUHM HJIEKTPUUYECKUX HATPY30K

IlonHoTa BBIMOTHEHMS 3aJaHUH,
MOJIHOTA OTBETOB Ha JOMOJHUTEIb-
HBIE BONPOCHL.

NmMeroTcst CyIIECTBEHHBIC OIIMOKU
IpY PEIICHUU 3a/ad, He OTBEYacT
HA JIOTIOJTHUTETBHBIC BOITPOCHI.

BepHO BBINOIHAET pacyeTsl IPU pe-
LIEHUYU 3a/a4, BEPHO OTBEYAECT Ha
JIOTIOJIHUTENBHBIE BOIIPOCHL.

VYmenne CpaBHUBATb, O€JIaTb BbI-
BOALI IO PE3yJibTaTaM BBIIIOJIHCH-
HOr'o 3aJJlaHus.

He ymeer cpaBHMBaTh, COIOCTaB-
JI9Th 1 0000I11aTh, a TaKKe AenaTh
BBIBOJBI IO PE3yJIbTaTaM BLIIIOJIHE-
HUSl pacdeTHO-TpadUIecKoro 3aaa-
HUAA.

CpaBHHBAET, COIOCTABIIIECT U 0000-
laeT JaHHBIe, CaMOCTOSTEIHHO
OLICHUBAET TIOJNYYEHHBIC PEe3yJib-
TaThl, ICJIACT BBIBOJIBI IO PE3YJIbTa-
TaM BBITIOJHEHUS pacueTHO-Tpadu-
9YEeCKOT0 33JaHusl.

KauecTtBo odopmitenus 3aganuii.

PacuetHo-rpadmueckoe  3amaHue
opOpMIICHO HE B COOTBETCTBHE C
TpeOOBaHUSIMH, HE IOJIHOCTBIO,
uMeroTcs omubku. Mmu pacdetHo-
rpaduyeckoro 3amaHus He 0(opM-
JICHO BOOOIIIE.

PacuerHo-rpaduueckoe  3amaHue
0(QOPMJIEHO B COOTBETCTBHE C Tpe-
O0OBaHHMSIMH, B IIOJHOM oOBEME,
HUMCHOTCS HE3HAYUTCIIbHBIC
OLINOKH, HETOYHOCTH, OIEYATKH.

Onenka c)OpMUPOBAHHOCTH KOMIIETEHIIMI MO MoKa3ateso Haswiku.

Kpurepuit

YpOoBEHb OCBOEHHS U OLICHKA

HC 3a4TCHO

3a4TCHO

HaBbiku BbIOOpa CHJIOBBIX TpaHC-
($hopMaTopoB, NEKTPUIECKUX IPO-
BOJIHUKOB M KOMMYTAIIMOHHBIX arl-
11apaToB.

Brei6op cunoBeix TpaHchopMaTo-
POB, JIEKTPUUECKHUX IMPOBOIHHKOB
1 KOMMYTAIIHOHHBIX allapaToB BbI-
MIOJTHEH HE BEPHO.

Breibop cuioBeix TpaHCchOpMaTO-
POB, IJIEKTPUYECKUX MPOBOIHHKOB
1 KOMMYTAIIMOHHBIX alliapaToB BbI-
TIOJTHEH BEPHO, MO0 MCXOJHBIM JIaH-
HBIM M PEKOMEHIYEMBIM METO/IH-
KaM.

Br160p METOAMKYU BBIMONIHEHUS 3a-
JAHUSL.

HesepHo BeIOpaHa MeTOMKA perie-
HUS 337124 U BBINOJIHEHHUS 3aJaHui
OpU  3alUTe pacdyeTHo-Tpaduye-
CKOT'O 3aJ[aHUsl.

Meroauka peleHus 3aja4 1 BbINoJ-
HEHHs 33/IaHUi TIpY 3alluTe pac-
YETHO-TPAPUUECKOT0 3a/aHUsl BBI-
OpaHa BEpPHO C YYETOM HCXOHBIX
JaHHBIX.

Ananu3 u 000CHOBaHUE IMOJIYy4CH-
HBIX PE3YyJIbTATOB.

He mpousBeneH anamus pesynbra-
TOB PELICHHUS 33/1a4 U Pe3yJIbTaTOB
BBINIOJIHEHHUST ~ pacueTHO-Tpaduye-
CKOT'0 33JIaHMUS.

IIponsBeneH aHanu3 pe3ynbTAaTOB
pelIeHns 3a1ad4, CAeTIaHbl BBIBOIBI
Mo pacyeTHo-TpaduyeckoMy 3aaa-
Huto. Pesynmbratel paboTel 00OCHO-
BaHBI U B 1IEJIOM apryMEHTUPOBAHBI,
MMEIOTCSI CCBUTKM Ha HOPMAaTHBHEIE,
CHpaBOYHBIE M Y4eOHO-METOJHde-
CKHE MCTOYHUKH.
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHE

6.1. MaTepuaabHO-TeXHUYECKOE o0ecreyeHue

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUHN U
NIOMEILEHUH /ISl CAMOCTOSITEIIbHOM paboThI

OcHaIlEHHOCTD ClIeUaIbHbIX TIOMEIIECHUN U
MOMEIICHUH JIUIsl CAMOCTOSATENbHOM paboThI

VYueOHas aymuTOpHs sl IPOBEICHUS JICKITH-
OHHBIX 3aHATHUH.

Crnenuanu3upoBaHHas MeOenb; MyJIbTUME-
JUHHBIN IIPOEKTOP, IEPEHOCHOM 3KpaH, HOYT-
OyK.

VYyeOHast ayauTopus Uisl IPOBEACHUS IpaK-
TUYECKUX 3aHATUHI, KOHCYJbTAlUN, TEKYLIErO
KOHTPOJIS, IPOMEKYTOYHON aTTECTALUU.

VYuebnas ayauropusi Kadenpbl «IIEKTpo-
JHEepreTMka U aBTOMAaTHUKa» (J1abopaTopus
3JIEKTPOIHEPreTHYECKUX cucteM). Creruan-
3UpOBaHHas MeOelb; MyJIbTUMEIUIHBIN Tpo-
€KTOp, IEPEHOCHOU IKPaH, HOYTOYK.

YuranbHblid 3a)1 OMOIMOTEKH Ui CaMOCTOs-
TEIbHOU PadOTHI.

Crneunanu3upoBanHasi MeOesb; KOMIbIOTEp-
Hasl TEXHUKA, MOJKII0ueHHas K ceTu «uTep-
HET», UMEIOIIasl JOCTYI B JIEKTPOHHYIO WH-
(hopMalnoHHO-00pa30BaTENbHYIO CPEY.

6.2. JIM1eH3MoHHOo€e U CBOOOTHO pacnpocrpaHnsaeMoc mporpaMmmMmHoOcE obecrieueHue

Ne [TepeveHb JTUIIEH3NOHHOTO TPOIPAMMHOTO | PeKBH3HUTHI MOATBEPKAAIONIETO JOKYMEHTA

obecrieueHus.

1. Microsoft Windows 10 KopropaTtuBhas Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Cornamienue qeliCTBUTEIHHO
¢ 02.10.2017 mo 31.10.2023). Horosop 1mo-
craBku [10 0326100004117000038-0003147-
01 ot 06.10.2017

2. Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Cornamnienne qeiiCTBUTENIHHO
¢ 02.10.2017 mo 31.10.2023

4. Google Chrome CBoboaHo pacrpoctpansemoe 1O cormacHo

YCJIOBHUAM JIMIICH3UOHHOT'O COTJIAIICHU A

6.3. [lepeueHb yueOHBIX U3TAHUI U YUeOHO-METOIMYECKHX MATEPHAJIOB

1. Konroxona E.A. DnekrpocHa0OxkeHne 00bEKTOB: yueo. mocodue AJist CTyI. yupe-

xaeHuil cpen. npod. oopazosanus / E.A. Kontoxosa. — 10-e u3a., crep. — M.: U3garens-
CKkHil neHTp «Axkagemus», 2013. —320 ¢

2. Iexosuos B.I1. Pacuer u mpoekTupoBaHue cxem 3IeKTpocHa0)keHus. MeTtoau-

gyeckoe rmocodue sl KypcoBoro npoektupoBanus. — M.: ®OPYM: UHOPO-M, 2006. -
214 c. 1533

3. Konroxosa E.A. IIpoektrpoBaHue CHCTEM IEKTPOCHAOKEHUS MPOMBIIIIICHHBIX

MpEANPUATHNA (TEOpUs U TIPUMEPHI) [IIEKTPOHHBIN pecypc] : yuebHoe mocodue / E.A.
KonroxoBa. — DnekTpoH. TekcToBbIe AaHHBIe. — M. : Pycaiinc, 2016. — 159 ¢. — 978-
5-4365-0628-9. — Pexxum noctyma: http://www.iprbookshop.ru/61647.html
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4. lllneitankoB B.b. DnexkrpocHabkeHNE CHIIOBBIX AJIEKTPOIIPHUEMHHUKOB I1€Xa IMPO-




MBIIIICHHOTO NpeanpuaTus [ DNeKTpoHHbIN pecypce] : yuedHoe nocodue / B.b. Illneiinu-
koB, T.B. CazoHoBa. — DIeKTpOH. TeKCTOBbIE JaHHBIE. — OpenOypr: OpenOyprekuit
rocynapctBeHHbid yauBepcutet, ObC ACB, 2012. — 110 ¢c. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/30146.html

5. Crapkosa JI.LE. CripaBOYHHK II€XOBOT0O PHEpPreTuka [IDIEKTPOHHBIN pecypc] :
yueOHo-mpakTiuueckoe nocodue / JI.LE. CtapkoBa. — DIEKTpOH. TEKCTOBbBIE JaHHbBIE. —
M. : Undpa-Unxenepus, 2013. — 352 ¢. — 978-5-9729-0021-3. — Pexum goctymna:
http://www.iprbookshop.ru/13558.htmi

6. OJeKTpocHaOXKEeHHE PEeANPUATU [ DIEeKTPOHHBIN pecypc] : yuebHoe mocooue
/ b.H. AGpamoBuy [u 1p.]. — DnekTpoH. TekcToBble nanHble. — CII06. : Cankr-Ilerep-
Oyprckuii ropHblid yHuBepcuTeT, 2015. — 297 ¢. — 978-5-94211-716-0. — Pexxum 1o-
ctyna: http:// www.iprbookshop.ru/71713.html

7. Kynpun, b. Y. CucremMsl anekTpocHaO)eHus : yuel. mocodue A CTyJCHTOB
By30B / b. U. Kynpun. - Mocksa : Akanemus, 2011. - 352 c. 10 3k3

8. DnexrporexHuyeckuii cnpaBouHuk B 4-x 1. T.3. [IpousBoxacTBo, mepenaya u
pacnpeneneHue anekrpuyeckor anepruu / lox odmeint pexn. npodeccopoB MOU B.I'. T'e-
pacuMoBa u ap.- 9-e u3n.- M.: MI3gatensctBo MOU, 2004. — 964 c.

9. CuBkoB A.A. OCHOBBI IJICKTPOCHAOKEHUS [DIIEKTPOHHBIN pecypc] : yueOHoe
nocooue / A.A. Cuskos, JI.1O. I'epacumos, A.C. Caiiram. — DJIEKTPOH. TEKCTOBbIC JaH-
Heie. — Tomck: ToMmckuil monurexHuyeckuit yuusepcuret, 2014. — 174 ¢. — 2227-
8397. — Pexum nocryma: http://www.iprbookshop.ru/34694.html

6.4. IlepeyeHb MHTEPHET PecypcoB, NPodeccHOHAIBLHBIX 0a3 TaHHbIX, HHGOPMAaIU-
OHHO-CIIPABOYHBIX CHCTEM

1. Texuuueckas kosmuekuus Inedigep Onextpuk. Beimyck 017- 3ammura oT
3aMBIKaHMK Ha 3eMJII0 [DIeKTpoHHBIA pecypc]. — Pexum mocryma: https://down-
load.schneider-electric.com/files?p_enDocType=Cahier+Tech-
nique&p File 1d=334073169&p File Name =RCTO017.pdf&p Reference=RCT017

2. Texumueckass xomekuus [ueiinep Onexktpuk. Bwimmyck 1 - 3amura
DJIEKTPUUCCKUX ceTel [DneKTpoHHbIH pecypc]. — Pexxum poctyma: http://www.pro-
schneider.ru/content/files/118.pdf

3. Texnuueckas xosuteknus [lueiinep Dnexrpuk. Boimyck 021- PykoBoacTBo mo
KOMIIEHCAllUK PEAKTUBHOW MOIIHOCTH C Y4YE€TOM BIJIMSIHUS TapMOHHUK [DJIEKTPOHHBIN
pecypcl]. — Pexum JOCTyTIA: https://www.schneider-
electric.ru/ru/download/document/RCT021/

4. Texuuueckas komiekuus Ineitnep Onexrpuk. Bemmyck 020- Cucremsl 3a3em-
JIEHUS B DJIEKTPOYCTAHOBKAX HU3KOTO HANPSHKEHUS [DNEKTPOHHBIN pecypc]. — Pexum
nocryma: http://www.pro-schneider.ru/content/files/138.pdf
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https://download.schneider-electric.com/files?p_enDocType=Cahier+Technique&p_File_Id=334073169&p_File_Name%20=RCT017.pdf&p_Reference=RCT017

7. YTBEPXKJEHUE PABOYEN ITIPOT PAMMBI*

PabGouass mnporpamma ytBepkaeHa Ha 20 /120 y4eOHBINM ToJ

0e3 U3MEHEHUI! / ¢ U3MEHEHUAMH, TONOTHEHUAMH?

[TpoTokon No 3acenanus kKadeapsl OT « » 20 T.

3aBenyrommii kKaheapoin

noamics, PO

JlupekTop nHCTUTYTA

noamucs, DO

! 3anonnsercsa KaxabIi yueOHbIi T0 Ha OTAENbHBIX JTHCTAX
2 Hy»Hoe NoJ4epKHyTh
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