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k OITOIT BO 13.03.02 DneKTpodHepreTHKa 1 AJIEKTPOTEXHUKA
DNEeKTPONPUBO U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

DJIeKTPOCHAOKEHHE U ABTOMATHU3 AU
IEKTPOIHEPreTHUYECKUX CUCTEM

3akpemeHa 3a nogpasaenenneM  Kadeapa 3siekTpoanepreTuku u 3jexkrporexHuku (HoBorpounkuii punmnasr)

Hanpasnenue noaroroBku 13.03.02 DnexTpo3HepreTuKa 1 MEKTPOTCXHUKA

O0pazoBarenpHas IporpaMma 13.03.02 DnexTpo3HepreTuKa 1 MEeKTPOTEXHUKA / DIEKTPOIPUBOI U aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 5S3ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 180 IK3ameH 4

KOHTPOJIbHas padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4

Bun 3ansuii v | PII Hroro
Jlexuun 8 8 8 8
JlaboparopHbie 4 4
IIpakTuyeckue 6 6 6 6
Hroro ayn. 18 |18 |18 |18
KonrakTHas pabora 18 |18 |18 |18
Cam. pabota 153 1153 | 153 | 153
B tom uncie cam. pabota 18
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Htoro 180 | 180 | 180 | 180




IIporpammy coctaBuia(u):
K.m.H, doyenm, byuyes A.H.

Pabouast mporpaMMa JHCIUIUIHHBL

aﬂeKTpOCHaﬁ)KeHl/le " AaBTOMATU3ALUA 3JIEKTPOIHEPIreTUIECKUX CUCTEM

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_22 DnexTtposHepreTuka U anekrporexHuka IIpOIInA 3aou.plx, yrBepkaenHoro YueHsM coetom HUTY MUCUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DnekTposHepreTHKa M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
IpOoTOKOJI OT 26.11.2025 Ne58.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonutens noapasznenenus Maxupuna Pauca EBrenneBHa.



1. HEJIX OCBOEHUSA

1.1 | Lens npenoaBaHus UCIMIUINHEL: (HOPMHUPOBAHUE 3HAHUI B 00JIACTH TEOPHH U MPAKTHKHU IEKTPOCHAOKESHUS
MIPOMBIIIICHHBIX MPENPUATHN U APYTUX OOBEKTOB.

1.2 | 3amauu JUCHUIIINHEL: 03HAKOMIICHHUE CTYJCHTOB C OCHOBHBIMH T€OPETHYECKUMH MOJIOKESHUSIMHI CHCTEM
JNIEKTPOCHAOKEHNS, C ACHCTBYIOLINM 3aKOHO/IATEIECTBOM B 00JIaCTH SHEPreTHKH; y4acTHE B PEMOHTHO-
9KCILTyaTAI[HOHHBIX UCITBITAHUAX 3JIEKTPOOOOPYIOBAHUS H CPEICTB ABTOMATH3ALNH CHCTEM JJIEKTPOCHAOKEHHS
IpeIIPUATHIH.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Brok OIT: b1.B.JIB.04

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:

2.1.1 |IIpoexTHBI MOAXO] B TEXHUKE

2.1.2 | DnexTpudyecKHe MaIIuHBI

2.1.3 | Teopus 31eKTpONpHUBOAA

2.1.4 |Ludposas u aHATOTOBAS NEKTPOHUKA

2.2 Jucuuniunbl (MOAYJI4) U NPAKTHKH, AJ151 KOTOPBIX 0CBOEHUE JAHHOM JMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK

npeamecTyromee:

2.2.1 |IloaroToBka k mporeaype 3amiThl ¥ 3aINTa BBITYCKHOW KBATM(HUKAIIIOHHON paboTHI

2.2.2  |IIpennuIuioMHas IpaKkTUKa

2.2.3  |IIpoMmblITIEHHBIE CETH

2.2.4 |IIporpaMmMHOe oOecrieYeHIUE KOHTPOJUICPOB

2.2.5 ABTOMaTI/IBI/IpOBaHHHﬁ QJICKTPOIPUBO/I TUIIOBBIX IIPONU3BOJACTBCHHBIX MCXaHU3MOB

2.2.6 | ABTOMaTH3UPOBAHHBIN ANEKTPOIPUBO B TEXHOJIOTHIX

2.2.7 | ABromaTH3aIus TEXHOJIOTUYECKUX MTPOLIECCOB

2.2.8 | ABToMaTH3aIMs METAUTyprudecKoro Npou3BOICTBa

3. PE3YJIBTATBI OBYYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI J1eKTPOIPHBO/AA U AaBTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCII0/1b30BaHHeM HH(POBLIX TEXHOJIOIHIi

3HaThb:

[K-2-31 mpuHOUI paboThl, TEXHUIECKHE XapaKTePUCTHKH H KOHCTPYKTHUBHBIE OCOOCHHOCTH AJIEMEHTOB CHCTEMBI
9IEeKTpOCcHAOXKEeHHST 00BEKTa

YMmerh:

[IK-2-Y'1 BbIOMpaTh 2JCKTPUUECKHE alllapaThl KaK CPEeICTBA YIPaBIECHUS peKUMaMH padoThl, 3aIIUTHI U PETYIUPOBAHUS
HapaMeTpOB 3IEKTPOIHEPIeTHIECKUX CHCTEM

Baanern:

ITK-2-B1 mMeTonaMu aHam3a CHCTEM DJICKTPOCHAOKEHHSI B HOPMAaIBHBIX M ABAPHIHBIX CHTYAIHSX

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaunmenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | [Ilpumeuanue KM Brinosan
3aHATHS TeM /BUJ 3aHATHS/ / Kypc HHINKATOPbI H 1. sieMble
KOMIeTeHIuii pecypchbl padoTsl
Pa3nen 1. BBenenue B
3JIEKTPOCHa0KeHne
1.1 Llenn u 3aga4n JUCHIUILIMHBI. 4 2 I1K-2-31 I1K-2- JI1.1J11.4 KM1 P1

Enunast sHepreTuveckas V1 IIK-2-B1 JI1.5J12.1
cucrema Poccun. TepmuHsl, JI2.3J13.1
oTmpeaeNieHus U 00IIre 21
noyioxkeHus. [lonsitue o
MIPOMBIIIIJIEHHOM

SHEPronoTPeOICHUH. Y POBHU
CHUCTEMBI AJIEKTPOCHA0KESHHUSI.
OcobeHHocTH
ANIEKTPOCHAOKESHHUS
MIPOMBITIIIICHHBIX
npennpustyii /Jlex/




1.2

V3yyeHue riiaBHBIX CXeM
anektpocTaniuit /IIp/

MK-2-31 IIK-2-
V1I1IK-2-B1

J1.5
€|

KM1

Pl

13

HccnenoBanne Moaesn
aneKkTpocTanuu /J1ab/

ITK-2-31 TIK-2-
V1 IIK-2-B1

J1.5
o1

KM1

P1

1.4

Tumel 31€KTPOCTAHIUH.
OcobeHHOCTH PabOTHI B
GanaHce MOIIHOCTH (B
CYTOYHOM Tpaduke
Harpy3ku). /Cp/

TIK-2-31 IIK-2-
V1I1IK-2-B1

J1.5
€|

KM1

P1

Paznen 2. O0mue cBeaeHus
0 cucTeMax
3JIEKTPOCHAOKEHU S
NMPOMBIIILJIEHHOTO
TpenpusiTHS

2.1

Pacuer sneKTpuvecKux
Harpy3ok /I1p/

TIK-2-31 IIK-2-
V1IIK-2-B1

J1.3
JI1.5J13.1
Ol

KM1

Pl

2.2

Oco6GeHHOCTH U OCHOBHBIE
TpeOOBaHUs K cUCTEMaM
3IIEKTPOCHAOKECHUS
TIPOMBIIITICHHBIX
npennpustiuid. Hampsbkenust
ANEKTPUUECKHUX CETEH.
Pexxumbl HeHTpanu
NMEKTPUUYECKUX CeTell.
[IpueMHUKHN 351€KTpUYECKOU
SHEPrUHU NMPOMBIIUIEHHBIX
IPEIPUATHH.
XapakTepucTuka
ANEKTPONPUEMHUKOB TI0
HaJle)KHOCTH. MeTonnka
pacdera 3JIeKTPUIeCKUX
Harpy3ok. Pexxumbl paboTbl
3NEKTPOIPUEMHUKOB.
OnexTpudecKkue Harpy3Kku U
ux rpaduku. OCHOBHBIE
MOJ0XKEHHs] TEXHUKO-
KOHOMHYECKHX PACUYETOB B
anekTpocHaOxeHnn /Cp/

14

TIK-2-31 IIK-2-
V11IK-2-B1

J1.2
JI1.5J13.1
Ol

Pazgen 3. BuyTpunexosbie
3J1eKTpUYeCKHe CeTH

3.1

OCHOBHBIE CXEMBI LIEXOBBIX
TpaHCc(OpMaTOPHBIX
nojacraHuil. Metonuka
BbIOOpaA YKCa ¥ MOIIHOCTH
LEXOBBIX TpaHC()OPMATOPOB.
OcHoBHOE
aNIeKTpooOOpyI0BaHUE
IEeXOBbIX ceTei. /JIek/

ITK-2-31 IIK-2-
V1 IIK-2-B1

JI1.5J12.2J13.
1
€

KM1

Pl




32

Knaccuduxanus nomemenni
1 HapyXHbIX YCTAHOBOK IO
OKpYyXKaroliei cpene.
CTpyKTypa IeXOBbIX
NEKTPUUYECKUX CeTeN.
OcobeHHOCTH
TpaHc(opMaTopoB B
cucTeMax
ANEKTPOCHAOKEHHS.
[MpuHDMT perymupoBaHus
HaTPSHKSHUS B CHIIOBBIX
TpaHchopmaropax.
ABTtoTpaHchopMaTopHI.
KoHncTpykTuBHOE
BBITIOJIHEHUE BHYTPHUIIEXOBBIX
3JIEKTPUYECKUHN CEeTEM.
OcHoBHOE
ANIEeKTPo0oOOpyI0BaHUE
LEXOBBIX ceTeil. Beibop
Yycia U MOIIHOCTH LIEXOBBIX
TpaHcdopmaropoB. Berdop
CedeHHs IPOBOJIOB, Kabeneit
U IIKH 110 HarpeBy. Pacyer u
BBIOOD CeTel U anmaparoB
3aIIUTHI HAIPSDKCHUEM JI0
1000 B. Bribop anmapartos
3amuT.BeIOOp ceueHms
TIPOBOIHHIKOB TI0
SKOHOMUYECKOH MIIOTHOCTH
TOKa U 10 NOoTepe
HanpspkeHns. Pacuer cereit
OCBETHTENBHBIX
aneKTpoycTaHoBoK /Cp/

20

MK-2-31 IIK-2-
V1I1IK-2-B1

JI1.5J12.4J13.
1
€|

Pa3nen 4. BuyTpuzaBojackoe
3JIEKTPOCHADKeHHEe

4.1

BosnymuiHsie TuHAN.
KabenpHble TUHUH.
TokonpoBonbl. CxeMbl 1
OCHOBHOE
ANIeKTpooOOpyI0BaHUE
IJIAaBHBIX TOHU3UTEIIBHBIX
noactanuui /Jlex/

ITK-2-31 TIK-2-
V1IIK-2-B1

JI1.5J12.2
J2.3
J12.4]13.1
Ol

KM1

P1

4.2

Pacuer BO3yIIHBIX 1
KaOeNbHBIX JTHHIHA. Be10op
cedeHus Tokonposoaa /IIp/

ITK-2-31 TIK-2-
V1 IIK-2-B1

JI1.5J12.2J13.
1
€]

KM1

P1

43

UccnenoBanue pesxxuMoB
paboThI BO3AYITHOW JTMHUA
ANEKTPONEPEIaYH C
O/IHOCTOPOHHUM MUTAHHUEM
Ha mozenu /J1ab/

[K-2-31 IIK-2-
V1IIK-2-B1

J1.5
Ol

44

Haznauenue u ocobeHHOCTH
ANEKTPUUYECKUX CETEH
BHYTpPH3aBOACKOTO
JIEKTPOCHAOKEHUS
HanpspbkerueM Boite 1000 B.
Kaprorpamma Harpys3ok.
KomnaHnoBka rimaBHBIX
MTOHU3UTENBHBIX MMOJICTAHLIUH.
IMpumeHeHMe OIOYHBIX
cxeM.KoncTpykuu
pacnpeaenuTenbHbIX
yctpoticTs /Cp/

24

I1K-2-31 TIK-2-
V1IIK-2-B1

JI1.5J13.1
)|

Paznen 5. Koporkue
3aMbIKaAHHUA B CUCTEMAX
JIEKTPOCHAGKEHUS




5.1

OneKTpo3HepreTHIecKas
CHUCTEMa KaK CJIOJKHAas
TMHAMHYECKAask CHCTEMA.
[TonsTHE O AMHAMHUYECKOM
PaBHOBECHH B CHCTEMaX
ANEKTPOCHAOKEHHS.
OCHOBHBIE TTOHATHS U
COOTHOILIEHUS BETUYHNH TOKOB
KOPOTKOT'O 3aMbIKaHUS.
DNEeKTPOIMHAMUYECKOE U
TEPMHUECKOE ACHCTBUS TOKOB
KOPOTKOT'O 3aMbIKaHHS.
Br160op u mpoBepka
BBICOKOBOJIBTHOM
anmapaTypsl. OToOpaskeHue
MIEPEXOTHOTO MpoLecca B
JIMHEapHU30BaHHON CHCTEMe
BTOPOTO MOPSIIKA.
MaremaTtuueckue MOACIN
JIMHUH, TeHEPaTOPOB,
TpaHc(hopMaToOpoB U Jp.
PacueT TOKOB KOpOTKOTO
3aMbIKaHUs B OTHOCUTEIbHBIX
eauHUNax. Pacder TokoB
KOPOTKOTO 3aMbIKaHHS B
MMEHOBAaHHBIX €MHUIAX.
Pacuer TOKOB KOPOTKOIO
3aMBIKaHHS OT NCTOYHHKA
HEOTPaHUYEHHOM MOIIHOCTH.
PacueTt TOKOB KOPOTKOTO
3aMBIKaHUS B YCTAaHOBKAX
HanpsbkeHueM 10 1000
B.Pacuer BekTOpHBIX
JUarpaMM MU YIJIOBBIX
XapaKTEepHUCTHK Oe3 yueTa
APB u ¢ yaerom APB.
MareMaTHyecKue MOAEIH
JIIEMEHTOB

sHeprocucremMsl. Moaenupona
HHUE PEKUMOB KOPOTKOTO
3aMbIKaHUs B CHCTEMAxX
anektpocHabxkenus /Cp/

30

MK-2-31 IIK-2-
V1I1IK-2-B1

J1.5
€|

KM1

Pl

Pazgen 6. Komnencanus
P€AKTHBHOII MOITHOCTH




6.1

IlonsTHE O peakTUBHOU
MOIIHCOTH U €€
KoMIeHcauu. bananc
AKTUBHBIX U PEAKTUBHOM
morHocT. OCHOBHEIE
HOTPeOUTENN PEaKTUBHON
MOIITHOCTH (aCHHXPOHHEIE
JIBUTATEIN, CHIIOBBIE
TpaHc(hOpMaTOPHI,
peoOpa3oBaTeIbHbIC
ycTaHOBKH U 1p.). CpeacTsa
KOMIIEHCAIlUU pEaKTUBHOMN
MomHOCTH. OCHOBHBIE
pacdeTsl TPy KOMITCHCAITIH
PEaKTUBHON MOLTHOCTH.
Br160p KOMIEHCUPYIOMINX
ycTpoicTB. KOHCTpYKTHBHOE
BBIIIOJTHEHHE U pa3MelIeHne
KOMITEHCHPYIOIIHX
yCTpOicTB. 3HaueHHe
MEPOIPUATHH 1O
KOMIICHCAllU1 PEAKTUBHOU
MoOMIHOCTH. Biusinue
PEaKTUBHOM MOIIHOCTH Ha
MOTEPH MOITHOCTH U
3NEKTPOIHEPTHH.
OpraHu3aloHHbIE
MEpOIIPUATHS 110
KOMIICHCAllU1 PEAKTUBHOU
MOIIHOCTH: IPaBHIbHBIN
BBIOOp JBUTATEIICH,
MOHIDKCHNE HANPSHKEHHS
Mao3arpy>KeHHbIX
JIBUTaTeNei, orpaHu4eHe
XOJIOCTOTO X0/ M T.II.
B3auMooTHOIEHUS
SHEProcHabKaroMMX
OpraHu3alyii u
notpedurenei
3NEKTPOIHEPTHH.
HopmaTuBHas nokymMeHTaus
B 00J1aCTH KOMITCHCAITHH
peaxTuBHOH MommHOCcTH. /Cp/

20

MK-2-31 IIK-2-
V1I1IK-2-B1

J1.5
€|

Paznen 7. Peselinasi 3a1uTa
3JIEKTPOYCTAHOBOK

7.1

TpebOoBanus K peneitHoi
3alIuTe IEKTPOYCTAHOBOK.
MaxkcumanbHO-TOKOBas U
nuddepeHnanbpHas 3aiuTa.
3amuTa ¥ aBTOMaTHKa
9JIEMEHTOB CTaHIIMA,
MOJICTaHIMS U TOTpeduTenei
ANEKTPUIESCKON SHEPTHH
(3ammTa reHepaTopos,
TpaHchopmMaTopos,
nBuratenei u T.m.) /Jlex/

IK-2-31 TIK-2-
V1IIK-2-B1

JI1.5J12.4J13.
1
€|

KM1

P1




7.2

[loBpexneHue u
aHOpMaJIbHbIE PEKHUMBI
paboTHI B 9HEPTETHIECKUX
cucreMax. IIpuHnumnel
BBIIIOJTHEHUS pesIeHOMN
3aIlIUTBHI.

DNIeKTpOMEXaHUYECKUE pelie:

9JIEKTPOMArHUTHBIE,
WHAYKIHOHHBIE. Pene ¢
TePMETH3UPOBAHHBIMHU
KOHTakTaMu. PacdeT ycTaBok
pesie TOKOBOM 3aIlUThI.
VlcTouHHKH OlIepaTUBHOIO
TOKA Ha TIOCTOSIHHOM 1
MIEPEeMEHHOM TOKE.
ABTOMaTHYECKOE IOBTOPHOE
BkioueHue (AIIB).
ABTOMaTHYeCKecKas
gacToTHas pasrpyska (AYP).
[TonsaTue o
MHUKPOTPOIIECCOPHON
peneitHon

3amure. Tenemexanusauus u
JHCIIeTYepu3anys Ha
ANIEKTPOCTAHIIUAX U
MOJICTAHIUIX. DKCIUTy aTalHst
IU(POBBIX YCTPOHCTB
peneiinoii 3amuTsl /Cp/

23

MK-2-31 IIK-2-
V1I1IK-2-B1

JI1.5J13.1
€|

KM1

Pl

73

IloaroroBka u cgaya
9K3aMeHa /Dk3amen/

TIK-2-31 IIK-2-
V1I1IK-2-B1

€

KM1

Paspgen 8. I[loaroroska K
KOHTPOJIbHBIM
MepONpPUATUAM U
BBINOJIHSIEMBIM padoTam

8.1

O0BeM gacoB
CaMOCTOSATENILHON PaboThI HA
noarotoBKy k KM /Cp/

[IK-2-31 IIK-2-
V1 IIK-2-B1

JI1.1J11.2

JI1.3J11.4

JI1.5J12.1

J12.2J12.3

J12.4]13.1
ol

KM1

8.2

O0Bem gacoB
CaMOCTOSATENIFHOHN PaboTHI Ha
noAroToBky kK BP /Cp/

ITK-2-31 TIK-2-
V1IIK-2-B1

JI1.1 J11.2

JI1.3 J11.4

JI1.5J12.1

J12.2J12.3

J12.4]13.1
€|

P1

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KontposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JAJs

CaAMOCTOAITEILHOM NMOJATOTOBKH

Kon

KontponbsHoe
MEPOTIPUSATHE

ITpoBepsiemble
UHJIUKATOPbI
KOMIIETEHIIUI

BOHpOCI)I JUIA IOATOTOBKH




KM1

DK3aMeH

IK-2-31

Bonpocs! k 9k3aMeHy

1. Equnas sHepretudeckas cucrema PO

3. PeiHOK 2nekTposHepruu PO

4. OcoOeHHOCTH 1 OCHOBHBIE TPEOOBAHUS K CHCTEMaM
9JIEKTPOCHAOKEHHSI TPOMBIIITICHHBIX TPeANPUATUN

5. OCHOBHBIE MOJIOKEHUS TEXHUKO-3KOHOMHUYECKUX PACUETOB B
aneKTpocHaOKeHNH. HanpspkeHNs 3IeKTPUYecKuX ceTer

6. PesxnMbl HeMTpanu 31eKTpUIecKuX ceTei

7. llppeMHUKH 3D MPOMBIIIJICHHBIX MPEIIPUATHN

8. XapakTepHcTHKa IeKTPOIPHEMHUKOB TI0 HA/ICKHOCTH

9. PesxxnMbI pabOThI ANIEKTPOIIPUEMHUKOB

10. DnexTpuyeckre Harpy3Ku U UX rpaduKu

11. Ha3HaueHue U 0COOCHHOCTH NIEKTPUICCKUX CeTeH HAPsIKCHHEM
1o u Beime 1000 B

12. Bo3ayuiHble THHAN

13. KaGenpHbIC THHUH

14. ToxonpoBoObI

15. CxeMBI 1 OCHOBHOE 3JI€KTPOOOOPYJOBaHNE TJIAaBHBIX
MOHU3UTENIbHBIX MTOJICTAHIUI

16. CTpyKTypa 1eXOBBIX MOJACTAHINI U ceTel

17. Bo16op 4rciia ¥ MOITHOCTH CHIIOBBIX TPaHC(HOPMATOPOB

18. Be1bop MecTa pacnoIoKeHHs TIIaBHBIX U [IEXOBBIX MOJICTAHIIUI
19. PacueT TOKOB KOPOTKOTO 3aMbIKaHUS

20. DAEKTPOJUHAMHYECKOE U TEPMHUYECKOE JACHCTBHS TOKOB KOPOTKOTO
3aMBIKaHUSA

21. BbI6op 2IeKTpUYECKUX alNapaToB U TOKOBEIYIIUX YacTei

22. DAEKTPUUECKHUI pacuyeT OCBEIICHHS

23. CpencrBa KOMIIEHCALUU PEAKTUBHON MOIIHOCTH

24. OcHOBHBIE pacyeThl IPU KOMIIEHCAIUH PEaKTHBHON MOITHOCTH
25. KoHCTpyKTHBHOE BBIIIOJIHEHUE U Pa3MELeHNEe KOMIEHCHPYIOLINX
YCTpOICTB

26. TpeboBaHKS K peNeifHON 3aIIUTe IEKTPOYCTAHOBOK

27. 3amuTa U aBTOMaTHKa JTUHUN dJIEKTporepeaayu

28. 3amuTa 1 aBTOMATHKA 3JIEMEHTOB CTaHLUH, TOJCTAHLUS U
MOTpeOnTENeH AMEKTPUIECKON SHEPTUH (3almra

TeHepaTopoB, TPaHC(HOPMATOPOB, IBUraTENEH U T.II.)

29. TlonsiTus 06 aBTOMAaTHYECKOM MOBTOpHOM BKiItoueHuu (AIIB) 1
ABTOMAaTHYECKOI 9acTOTHOH pa3rpyske (AYP)

30. Peanusanus pejaeitHON 3alUTHl M CXEM aBTOMATUKU

5.2. IlepeyeHnb padoT, BHITIOJTHSIE

MbIX 0 gucuuminne (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T1.11.)

Kox
paboThI

Hazpanue
paboThI

[IpoBepsiembie
WHIUKATOPBI
KOMITETeHLIUH

Conepxanue paboThI




P1 KonTponbHas IK-2-Y I;1IK-2-B1 Tema KOHTPOIBHOH PabOTHL: DNEeKTpOoCcHAOKEHHE yuacTKa
pabora MEXaHUYECKOro Liexa

ConepxaHne KOHTPOJIBHOH PabOTEHI:

1.KpaTkas XapaKTepHCTUKa JIEKTPOIPUEMHUKOB LieXa
2.Bb160p 1 060CHOBaHKE CXEMBI AIIEKTPOCHAOKEHUS 11eXa
3.Pacuer >neKTpUYECKUX Harpy30K ydacTka Iexa

4.Br100p MapKu 1 CEUCHNS TOKOBEYIINX YacTel (ITpoBOAOB, KabeieH,
[IMHOTIPOBOJIOB)

5.Bb100p KOMMYTAIIHOHHOMN M 3allIUTHON ammapaTypsl
6.Bp160p MoIHOCTH TpaHCcHOPMATOPOB EXOBOH MOICTAHITUH
7.KomneHcanus peakTHBHOM MOIIHOCTH

8.Pacuer nuraromieit nunuu 10 kB

9.KOoHCTpYKTHBHOE BBIIIOJIHEHUE 1IEXOBOI CETH

1.ITnan cetn 0,4 kB yuacTka nexa

2.Cxema snexrpuueckoit cet 0,4 kB yuyactka nexa
JlomoTHUTETHHBIC TaHHBIC:

1.Ha I'TIIT npeanpusTHs ycTaHOBNEHO 2 TpaHchopmaropa TMH-
10000/110

2.Paccrostaue ot I'TIIT no niexa 0,6 xm, ot I'TIIT no moacranuu
SHEProcucTeMsl — 12 km

3.MomHOCTh KOPOTKOTO 3aMbikaHus Ha muHax 110 kB n/ct
sHeprocucteMsl Sk = 1500 MBA

Texymmmuii KOHTPOJIb 32 BHITIOJTHEHUEM KOHTPOJILHONW PabOTHI
OCYIIECTBIISIETCS PETIOaBaTeIeM MTyTeM IIPOBEPKHU Pa3/IesiOB B
COOTBETCTBUH C IJIAHOM BBITIOJTHEHHSI.

5.3. OueHo4HbIe MaTepUaJIbl, MCIOJIb3YyeMble 115 IKk3aMeHa (0n1eThl, TECTHI U T.11.)

DK3aMEeHALUMOHHBIN OUNIET MO AUCIUIIMHE BKIIOYAET B ce0s 1Ba TEOPETUUECKHUX BOMPOCHI MO TeMaM, H3JI0KEHHBIM B 4 pazzaene
nannoi PITJI. bueTs XxpaHsTcs Ha kKadeape U yTBEPXKACHBI €€ 3aBETYIONIHM.

IIpuMeps! BOIIPOCOB U 3alaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

OnexTpudeckast CTaHIHA — 3T0. ..

3JIEKTPOYCTAHOBKA, TPOU3BOISAIIAS YICKTPHUECCKYIO SHEPTHIO

JIEKTPOYCTAHOBKA, IPOU3BOIAIIAS SINEKTPHUECKYIO M TEIUIOBYIO SHEPTHIO

JEKTPOYCTAHOBKA, IPOU3BOIAIIAS NEKTPHUESCKYIO HIIH IEKTPHUECKYIO U TEIUIOBYIO SHEPTHIO

3J1e1<Tp1/1qec1<a;1 noACTaHIus — 9TO...

QJICKTPOYCTAHOBKA, MpCAHa3HAa4YCHHAA 1A IIpueMa u HpeO6pa30BaHI/IH SHCKT‘pH'{CCKOﬁ OHEPTUn
9JICKTPOYCTaHOBKaA, B KOTOpOﬁ IPpOU3BOAUNTCA, npeo6pa3yeTCﬂ, HOTpC6J'I$ICTC$I QJICKTPOOHEPTUA
DJIEKTPOYCTAHOBKA, IPOU3BOASAIIAA DJICKTPUICCKYIO U TCIIJIOBYIO SHEPTHUIO

B cocraB EQC P® He BXOANUT 00beqMHEHHAS SHEPreTHIeCKas CHCTeMa
VYpana

Cubupu

Bocroka

Cesepo-3anaaa

CesepHoro Kaskaza

[TprHIMIIBI HOCTPOEHHS CXEM IEKTPOCHAOKEHUS
OTKa3 OT XOJIOJJHOTO pe3epBa

pasnenbHas paboTa THHUI U TpaHCHOPMATOPOB
1esecoo0pasHoCTb

HaJIe)KHOCTD

IITy0OKOe CEeKIIMOHUPOBAHHE

K I kateropuu 1o creneHu OecrepeOoHHOCTH 3IEKTPOCHAOKEHHUS OTHOCSTCS HIIEKTPOINPUEMHHUKH
HepephIB B IEKTPOCHAOKEHNH, KOTOPOE BIIeUET 3a COO0H 00s3aTeIbHOE OTKITIOUEHIE 000pyI0BaHNE
OIaCHOCTb YIS KU3HU JIIOJIEH

KOPOTKHUE 3aMbIKaHHs

IepepsIB B 3eKTpOCHAOXKEHHUN JUTS | KaTeropuu JOIyCcKaeTCst Ha BpeMs
BKJIIOUEHHUS pe3epBa CUIaMH AEKYPHOTo MepcoHana

aBTOMAaTHYECKOI0 BKIIIOYEHUS PE3EPBa

BBINOJIHEHUS OTlepalii AUCIETYEPOM

FJ'Iy6OKOC CCKIMOHUPOBAHUEC IIPUMEHACTCA I




YMEHBIICHUSA COIIPOTUBICHUS
o0ecIeYeHHS ¥ MOBBILICHUS HaJIC)KHOCTH
YMCHBUICHHA KOJIUYCCTBA JJICKTPUUICCKUX allllapaTOB

IutaHure KPyMHBIX U 0COO0 KPYIHBIX MPEANPHUATHH BBIIONHIIOT HAPSHKCHUECM
110 xB

220 kB

6 xB

330 kB

500 xB

35 kB

PacyeT Harpy3ox mpou3BOANTCS

TIOCJIC COCTaBIICHUS CXEM IICKTPOCHAOKEHHS
HA 3aKJIFOYMTEIILHON CTaUK POCKTUPOBAHHMS
Ha HAYaJIbHOM CTaIMU MPOCKTHPOBAHUS

VcxopHble naHHbIE VIS ONPEIeICHUs Harpy30K
TeHEPAIbHBIN IUIaH

BEJIOMOCTB Harpy30K

cxeMma

YCTaHOBJICHHAsI MOII[HOCTb

K03 PHUITHEHTBI

CunoBsie TpaHC(OPMATOPEI M aBTOTPAHC(HOPMATOPHI IpeTHA3HAYCHBI
JUTSL TOHWXKCHUSA HAIIPSHKEHUA U TOKa

JUTSL TIOBBIIICHUS HANIPSDKEHHS U TOKa

JUTS IpeoOpa3oBaHus HAIPSHKSHHS

JUIs IpeoOpa3oBaHUs TOKA

JUTS IPeoOpa30BaHuUs SHEPTHU C OJJHOTO HANPSDKEHUS Ha APYroe

MorHocTs Tparcdopmaropa I'TIIT onpenensercs

aKTUBHOH HArpy3Koi NpealpyUsITHs U PEaKTUBHOW MOIIHOCTBIO CUCTEMBbI
PEaKTUBHOM Harpy3Koi NpeAnpusaTHs U PEaKTHBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOM Harpy3Koi NpeANpHUITUSL U OJHON MOIIHOCTBIO CUCTEMBI

HawuBeIronHeiinias MOITHOCTE TpaHC(POpMATOpa 3aBUCHUT OT
BEJIMYMHBI XapaKkTepa TpadrKa dIEKTPHIECKOI Harpy3Ku
JUTHTETIFHOCTH HapacTaHUs HATPy3KH [0 ToJaM

qrcia 4acoB paboThl MpeANpUsTHS

CTOMMOCTH JIEKTPOIHEPIUU

3apInIaThl 00CITyKUBAIOIIETO TEPCOHAIA

Yucio 1exoBbIX TpaHCHOPMATOPOB ONpPEIeNIACTCS
TUTIOM TpaHchopmaTopa

€JMHUIHON HOMHUHAJILHOW MOIIHOCTBIO TpaHC(opMaTopa
K03 PULImEHTOM 3arpy3Ku TpaHchopmaTopa
TEeMIIEpaTypoil Bo3ayxa

BeikirouaTenn Harpy30K npeHa3sHAYECHbI 11
KOMMYTALlUd HOMHHAJIBHBIX TOKOB
OTKJIIOYeHHs TOKOB K3

KOMMYTALlUU TOKOB BO BCEX PEXKHUMAax

Pa3beimHUTENN NTpEIHA3HAUCHBI IS

CO3JJaHUS BUANMOTO Pa3phIBa IPH PEMOHTE 3IIEKTPOOOOPYIOBAHUS
KOMMYTalllU TIOOBIX TOKOB

ABTOMAaTHYECKOTO OTKJIIOUYEHHS TOKOB

HepeBo/ia ¢ OJHON NapauIesIbHONW BETBH Ha JIPYTYIO

Pa3zbperuHNTENN BEIOUPAIOT 110

HOMHHAJIbHBIM MTapaMeTpam

Harpy3ke BTOPUUYHBIX Lenei
JNEKTPOJUHAMUYECKON U TEPMUYECKON CTOMKOCTH
XapaKTepPUCTUKE TOKOOTPaHUIEHUS

KoHCTPYKTHBHO OTCYTCTBYIOT Pa3beANHHUTEINIM. ..
pyOsiiero Tuna




HOJBECHOIO TUIIA

TOPHU30HTAJIBHO - IIOBOPOTHOIO THIIA
KaTsIIero TUIa

BaKyyMHOI'O TUIIA

Pa3bequHUTENSIMU HE OMYCKAETCs BBIIONHATD CIIEAYIONIE ONEpaliu
OTKITIOYCHHE W BKIIIOYCHNE HEHTpaseil TpaHc(hOopMaTOpOB B JIFOOBIX peKUMax
CO3/1aHHE BUAMMOTO Pa3pblBa B OTKIIOUEHHOH IEKTPUUECKOM Lenu
OTKJIIOUEHHE U BKIIOUEHHUE 3apsAHOTO TOKA IIHH

OTKJIIOYEHHE TOKa Harpys3ku 10 15 A npu Hanpsbxenuu g0 10 kB
OTKJIIOYEHUE TOKA KOPOTKOT'O 3aMbIKAHUS

Pa3zbeAMHUTEN BHIOUPAIOT IO

HOMHHAJILHBIM MTapaMeTpam

Harpy3ke BTOPUYHBIX Lienei
3JEKTPOIUHAMUYECKON U TEPMHUUECKON CTOMKOCTH
XapaKTePUCTUKE TOKOOTPAaHUYEHHUS

KopoTko3ambikaTesb - 3T0 KOMMYTallMOHHBIN anmnapar...

HpeHa3HaYCHHBIH JUIs OTKIIOUEHHS 3JIEKTPHUECKON IENM B HEHOPMaJIbHBIX PE)XXUMax paboThl TpaHc(opMaropa
[IpeIHa3HAYCHHBIH U1 OTKIFOYEHUS 3JEKTPUUECKOH LeNU IPH KOPOTKOM 3aMbIKaHUU

IpeAHa3HAYSHHBIN U1 CO31aHHs HCKYCCTBEHHOTO KOPOTKOTO 3aMBIKaHHA B LIEMH TpaHC(HOpPMaTOpa MPHU BUTKOBOM 3aMBIKAaHUHU
BHYTPH TpaHC(HOPMATOPA € LIENIbIO €ro AAIHEHIIEro OTKIIOYEHHS

C CaMOBO3BPaTOM IIpeHa3HAUEHHBIHN JUIsl CO3/1aHUsI HCKYCCTBEHHOTO KOPOTKOTO 3aMBIKAHHsI [IPU BUTKOBOM KOPOTKOM 3aMbIKaHUU
IpeHa3HAYCHHBIN Ul YIIPABICHUS MIEKTPUUECKON HETBIO IPU KOPOTKUX 3aMbIKAHHSX

Otxpenureny nperHa3HaueHbl

JUISL PYYHOTO OTKITIOUEHHSI 00€CTOUCHHBIX IeTIel

JUIS Py4HOIO OTKJIFOUEHUS LieNel 0, Harpy3Koi

JUISL aBTOMAaTHYECKOT'0 OTKIIOUEHHsI 00€CTOYEHHBIX LIeTeH
JUI AMCTAaHLIMOHHOTO OTKJIFOUEHUS LieNed ¢ Harpy3Koi
JUTSL aBTOMATHUECKOTO OTKIIFOUEHUs LeTel o1 Harpy3Kou

Otaenurens OT pa3beAUHUTENS OTIIMYACTCS
rabapuTamMu

Croco0OM TaIlIeHUs IyTH

IUTOCKOCTBIO IBMIKEHUS HOXKEH

KOHTaKTHOW CUCTEMOM

MIPUBOJIOM

B otximrovatomux anmnaparax 10l kB He npuMensieTcst crioco0 rameHns Iy
JIBIDKEHUE 1yTH B MaTHUTHOM II0JIE

MHOTOKPATHBI! pa3pblB LIENIU TOKA

raleHue JyIrd B Y3KHMX LEIsIX

YAJIUHEHUE AyTU

JieleHre AIUHHOM JyIU Ha Psili KOPOTKUX

ABTOMAaTHYECKHE BBIKJIIOUYATEIH IPUMEHSIOT B AJIEKTPOYCTaHOBKAX
no 1 xB

1o 6 xB

1o 10 kB

BelixirouaTenu Harpy30K npeJHa3HAYECHBbI I
KOMMYTAaLlii HOMHHAJIBHBIX TOKOB
OTKJII0YeHHUs TokoB K3

KOMMYTAlLlU TOKOB BO BCEX PEXKHUMax

CriocoObl raiieHus 3JIEKTPUIECKOH yTH HCTob3yemble B annapartax 1o 1000 B

rameHue JYTY B ra3ax BBICOKOTO JAaBJICHUS, IBIKCHUE TyTH B MATHUTHOM TI0JIC, YIUTMHEHHUE TyTH

YAJTMHEHUE AYTH, IBIKEHUE TyTH B MATHUTHOM II0JIe, TAIIEHUE IyTH B BaKyyMe

ralieHue IyTd B BaKyyMe, YIUIMHCHUE TYTH, JBIKCHUE TyT'd B MATHUTHOM MOJIE

JIeJICHUE JITMHHOM TYTH Ha psill KOPOTKHX, TallleHHE TyTH B Maclle, yUIMHCHUE TyTa

VAJIMHEHUE JYTH, TBIDKEHUE TyTH B MATHUTHOM TI0JIe, JIeJICHUE JUTMHHOMN JIyTH Ha Pl KOPOTKUX, FAICHUE TYTH B Y3KHX MIEJISIX

J1ist raneHust SIeKTPUYECKOM IyTu B anmapaTax 1o u Beime 1000 B ucrons3yercs
TalIeHue B Jerase

rameHue JyTd B Macie

TalIeHUe YTy B BAKYyMe




TaleHue AyTy 3a CYHET CUHXPOHU3AIIN MOMEHTA OTKJIFOYEHUA C 0eCTOKOBOI nay30171
ralmeHUe ayra B Y3KUX ICIIAX, YIJIMHECHUC YT

H3meputensbHble TpaHC(hOPMATOPHI TOKA IIPEJHA3HAUCHBI IS
U3MEPEHHUS IIEPBUYHBIX TOKOB

U3MEPEHUS] BTOPUYHBIX TOKOB

npeoOpa3oBaHKs IEPBUYHBIX TOKOB B CTaHJapTHBIE BTOPUYHBIC

V3meputensHBIe TPaHC(HOPMATOPHI TOKA BEIOUPAIOT
10 HOMUHAJIbHBIM [1apaMeTpaM

0 KOMMYTAI[HOHHOH CIIOCOOHOCTU

M0 TEPMUYECKOH M HNEKTPOJUHAMUYECKOH CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOTPAaHUUEHUS

10 Harpy3Ke BTOPUYHBIX Leneil

i cHUKEeHMSI TEMIIEpaTyphl MJIABJIEHUS BCTaBKU B IIPEIOXPAHUTEIAX C HAIIOJHUTEIEM UCIOIb3YETCs
MeTaJUTyprudeckuii 3 peKT - Ha MOIOCKH MeIH HalasHbI MIAPUKU 0JIOBA

IIPOPE3H, YMEHBIIAOUINE CEYCHUE

YCTaHaBJIMBAIOTCS NapajlIC/IbHbIC IUIABKHE BCTABKYU U3 PA3HBIX MAaTE€PHajIoB

IUTACTHHBI IEPEMEHHOIO CEUYEHUS

HAIOJIHUTEIb, KOTOPBII P TalIeHUH TyTH OKHUCIAETCS (peaKknus MPOTeKaeT ¢ MOMIONICHUEM YHEPTHH)

B kxauectBe marepuana riaBkoit BctaBku npegoxpanuteneii tuna IKT ucnons3yror
cepebpo, amroMHHUI

AJIIOMUHMH, CTalIb

Me/]lb, aJTIOMUHUIN

MeEIb, CTalb

Melb, cepedpo

[MpuMmeHeHNe KaKuX ITaBKUX BCTABOK pa3penraeTcs?
KannOpPOBaHHBIX

HEKaJIMOPOBaHHBIX

nro0oro Tuma

B 3aBHCHMOCTH OT CHTYaIll{

Kak cnenyet BbIOUpaTh npepoxpaHuTesn?

0 OTKITIOYAOMIEH CrTIOCOOHOCTH

0 BKITIOYAIOIIEH criocoOHOCTH

O TMPEIeNBHO JI0MYCTHMOMY TOKY, BOSHHKAOILIEMY MpH BKItoueHnd Ha K3

Br160op cxeM 31meKTpocHa0XKEeHUS 3aBUCHT OT
KaTeTropuu norpedureneit

pacdyeTHOI MOLIHOCTH

YIQJICHHOCTH OT MCTOYHUKA TUTAHHS
KOJIMYECTBA MOJICTAHIINHN

PO3BI BETPOB

PaznensHas paborta THHUN U TpaHC(HOPMATOPOB IPHHAMAETCS

C LIeJIbI0 YBEIMYEHUSI COMPOTUBIICHNS U, yMEHbIIEHUS TokoB K3
9KOHOMUH DJIEKTPOOOOPYI0BAHUS

YMEHBIICHHS TI0TEPh

CeueHust MPOBOJOB U JKUII Kabesielt BBIOUparoT
0 TEXHUYECKHM YCIOBHAM

10 HaJeKHOCTH

MO0 3KOHOMHUYECKUM yCIOBHSIM

KalnTaIbHbIM 3aTpaTam

CedeHus IMPOBOIOB U KU Kabeseil BEIOUpaoT
10 CHOCO0Y MPOKIATKH

110 HOMHMHAJIbHOMY HalpsDKEHHIO

10 CTONMOCTH

0 TTOTEPSIM HAMPSKEHUS

Jlunus u3 xabeneil, npeqHa3HAYCHHAS IS TepeIadn JICKTPOIHESPTUH Ha PACCTOSIHAE HA3bIBASTCS
KaOeJIbLHBIA KaHal
KaOeJbHas TUHHAS




KabeIbHAs TpaHIIes
kaOeJipHas ScTaKaza

Pacumdpyiire mapky cunosoro kabenxst ACh 3%95

TPEXKUIIbHBII KaOesb CO CBUHLIOBOM 000IOUKOM ¢ MEIHBIMU JKUJIaMH, IUIOMAAbI0 cedeHus 95 Mm2
JIBYX)KHJIBHBIN Ka0OeJlb CO CBUHIIOBOW 000JIOYKOH ¢ METHBIMH JKHJIAMH, TUTOMAIbI0 CeYeHUS 95 MM2
TPEXKUIBHBII KaOeJTb CO CBUHIIOBOH 000JIOUKOH ¢ aIFOMUHHEBBIMHE KIJTAMH, TUTOMIAIBI0 CeUeHUT 95 MM2

TexHudeckue ycioBus BbIOOpa ceUEeHHI BO3AYIIHBIX U KaOEIbHbBIX THHHUI
10 HarpeBy pac4eTHBHIM TOKOM

YCIIOBUSIM KOPOHHPOBAHUS

MEXaHU4eCKOWH NPOYHOCTH

KalMuTalbHbIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BBIZICNICHHS TeIuta TokoM K3

croco6am MpoKJIaAKU

HOTEPSAM HaNpPsDKEHUS B HOPMAJIbHOM U NOCIeaBapuilHOM pexumax

Br160p 95KOHOMHUYECKH LIETECO00Pa3HOTO CEUSHUS MMPOU3BOISAT
M0 HOMUHAJIbHOMY HAIPSKECHUIO

10 S5KOHOMHUYECKOW TJIOTHOCTH TOKa

IMPUBEACHHBIM 3aTpaTamM

IO HAarpe€By pacuYC€THbBIM TOKOM

B 3aBHCHMOCTH OT Ha3HAYSHUS ITMHOIIPOBOJIBI MOIPA3IEIISIOTCS
Ha MaruCTpaibHbIC

Ha pacIpeIeIUTeIIbHbIC

Ha aBapUiHBIC

Ha TpOJIJICHHbIE

Ha OCBETHUTEJbHBIE

Ha CMEIIaHHbIC

IIpu Toxax 6omee 3000 A npu CIeAYIONMX CEYSHUSX IPUMEHSIOT [IHHBI
KopoOyatsie

HPSIMOYTOJIbHBIE TPEX MOJIOCHBIE

IPSMOYTOJIbHBIE IBYX II0JOCHBIE

KpYyTJbIe

HPSIMOYTOJIbHBIE OHOMOJIOCHBIE

TpancgopmaTops! ToKa He BEIOHPAIOT 10 CIEAYIOIEMY YCIOBHIO
O KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOU Harpyske

MO0 HANPSKEHHUIO

0 OTKJIIOYAIOIIEH CIIOCOOHOCTH

W3meputensHbIe TpaHC(HOPMATOPHI TOKA BEIOMPAIOT
10 HOMMHAJIBHBIM TTapaMeTpam

10 KOMMYTAI[HOHHOH CIIOCOOHOCTH

[0 TEPMUYECKOH U 3JIEKTPOAUHAMUYECKON CTOMKOCTH
MO0 XapaKTepUCTHKE TOKOOTPAHHUCHHUS

MO Harpy3Kke BTOPUYHBIX Lleneit

TpancdopmaTops! TOKA IIpeAHA3HAYCHBI

JUIA ipeoOpa30BaHusl IEPBUYHOTO TOKA /10 3HAUeHUH Haubosee yIoOHBIX Ul U3MEPUTENBHBIX TPHOOPOB

JUISL OT/IEJICHHS IEPBUYHBIX LETIeif OT BTOPUYHBIX

JUIS IpeoOpa3oBaHMUs TOKA B IEPBUYHBIX IIETIAX

JUIS IpeoOpa3oBaHUs MEPBUYHOTO TOKA JIO CTAHJAPTHBIX BEIWYHH U AT OTACICHUS IEPBUYHBIX IIeTIel OT BTOPUIHBIX
JUISL BBIPAaBHUBAHMS IEPEMEHHOTO TOKa

Kakue cxeMpl IpUMEHSIOT IIPU PABHOMEPHOM paclpeAe]ICHUH Harpy3Ku 10 IIomagu?
panuaibHble

MarucTpajibHble

CMEIIIaHHbIE

KOJIBLIEBBIE

pacIpeieIuTe IbHbIE

Kakune cxeMbl 2IEeKTPUIECKUX CeTel MPUMEHSIOT MTPU HATMYWH TPYTII HArPy30K C HEPABHOMEPHBIM PacIpe/IeIeHUEM HX 110
UIom@aau nexa?




paauajibHbIC
MarucTpajlbHbIC
CMCIIIaHHBIC
KOJIBLICBEBIC

Kakumu 1ocTOMHCTBaMHM 00J1/1aI0T MAaruCTPaIbHBIE CXEMBI 3JIEKTPHUECKUX CEeTeH?
HaJIe)KHOCTD

IpOCTOTa

JelIeBU3HA

BBICOKasi THOKOCTH CETH

BCE IIEPEUHCICHHOE

Kakumu HeroctaTkaMu 00JIa1aI0T paHatbHbIC CXeMBI?
HEAKOHOMUYHOCTD

orpaHMuYeHHast THOKOCTh CeTH

HeOobIIas HaJe)KHOCTh

T'onoBoii pacxon 3EKTPOIHEPIUH MIPEAIPUATHEM YUUTHIBACTCS
MIOJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIHOCTBIO

CpEIHEr0I0BOM MOIITHOCTHIO

T'of10BOE 4KCI0 YacOB paboOThI IPEIPHUSATHS 3aBUCUT OT
MOIITHOCTH TOTpeOuTeNIeH

KaTeTOPUU HAJIC)KHOCTH B AIEKTPOCHAOKESHUM
CMEHHOCTH TIPEIPHUSITHSI

XapakTepa IPOU3BO/ICTBA

TEXHOJIOTHYECKOTO Mpolecca

B kaxux cimydasix 000CHOBaHO COOPYKEHHE 3aKPBITHIX IMOACTaHLUN?
IIPU CTPOUTEIBCTBE TTOJICTAaHIIN ITTyOOKOTO BBOJA

HPH PacHONIOXKECHUN HA CETUTEOHON TEPPUTOPHU Topoa

B 30HaX MIPOMBIIIJICHHBIX YHOCOB

IpU HEOOXOJMMOCTH CHIYKCHUSI YPOBHS IIyMa

HET BEPHOTO OTBETA

Jomyckaercs 11 mpuMeHEHUE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BbIIE?

HE JI0IyCKaeTcs

Jormyckaercs Ha Bcelt Tepputopun OPY

JIOMTyCKaeTCsl TOJNBKO HaJl OIIMHOBKOM, €CIIM 30HBI 3alIUTHI CTEP>KHEBBIX MOJTHIUEOTBOJIOB HE 3aKpPhIBAaIOT BCIO Tepputopuio OPY
JIOITyCKaeTCsl TOJIBKO HaJl CEKLUAMU U IIMHAMU

KomneHcupyromue ycTpolicTBa, MOLIHOCTh KOTOPBIX YYUTBIBAETCS IIPHU ONPEACICHUY OJHON PACUETHON MOIHOCTH, IPUMEHSIETCA
JUI1 KOMIIEHCAllMd EMKOCTHBIX TOKOB

JUIS KOMIIEHCAllUH PEAKTUBHON MOIIHOCTH

JUI KOMIIEHCAIMH IOTEPb MOLIHOCTH

OnpeneneHne MOIHOCTH KOMIIEHCUPYIOLIUX YCTPOUCTB B C€TH HanpsbkeHueM a0 1 kB ocymecTsisercs mo
ycIioBHIO OalaHca peakTHBHON MomHocTH Ha mmHax HH nexoBsix TIT

ycnoBuIo OanlaHca akTUBHOW MouTHOCTH Ha mmHax [TIIT

YCIJIOBHIO OaliaHca MoHON MolHocTH Ha muHax [TITT




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepuu oneHuBaHNs OTBETA HA DK3aMEHE

O1eHKa «OTJIMYHOY» BBICTABIAETCS, KOrJa 00yJaroIuiics 1eMOHCTPUPYET CUCTEMHBIE TEOPETUIECKUE 3HAHUS, BIaJCET
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIC BEIBOJIBI M 000OIICHNS, TIPHBOIUT IPUMEPHI, TOKA3bIBACT CBOOOIHOE BIIa/ICHHE
MOHOJIOTHYECKOI PeUbi0 U CIIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIONINE BOIIPOCEHL.

O1eHKa «XOpOII0» BBICTaBISAETCS, KOTa 00yJaroUIuiicst IeMOHCTPHPYET IIPOYHbIE TEOPETUUECKUE 3HAHMUS, BIaJeeT
TE€PMHUHOJIOTUEH, AeTaeT apryMeHTUPOBAaHHBIE BBIBOJIbI X 00OOIIEHHS, TPUBOIUT IPUMEPHI, HO TIPH 3TOM JIE/Ia€T HECYILIECTBEHHbIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WITH ITPU HE3HAUNTEIIFHOW KOPPEKIHH TIPETIOIaBaTEeNIeM.

OreHKa «yJOBJIECTBOPUTEIHHO) BBICTABIISAETCS, KOT/Ia 00yJarONIHIACS HETITyOOKHEe TeOpeTHIECKHE 3HAHUS, TIPOSBIIET C1abo
copMHUPOBaHHBIE HABBIKN aHAJIN3a SBJICHUI U POLIECCOB, HEJOCTaTOYHOE YMEHHE AeIaTh apryMEHTUPOBaHHbBIEC BBIBOABI U
TPUBOANTH MIPUMEPHI, TOKA3bIBaeT HE IOCTATOYHO CBOOOIHOE BJIAICHHE TCPMHUHOIOTHEH, IOTHIHOCTHIO M ITOCIIEIOBATEIIEHOCTRIO
W3JIOKCHMS, JIEJIaeT OIIMOKH, KOTOPEIE MOXKET HCIPABUTh TOJIBKO IPH KOPPEKIMHN TIPETIOIaBATEIIEM.

O1eHKa «HEeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOTJa 00yJaromuiics 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKUX OCHOB IPEeAMETa,

HE YMCCT A€JIaTb apryMCHTHPOBAHHBIC BbIBO/JIbI U IPUBOAUTH IIPUMEPHI, HE BJIAICCT TepMI/IHOJ'IOFI/Ief/’I, IpOABJIACT OTCYTCTBHUE
JIOTUYHOCTH H IOCJICOA0OBATCIIBPHOCTHIO U3JIOKCHUA, NCTIAaCT OH_II/I6KI/I, KOTOPBIC HE MOXKET UCHIPABUTH AK€ IIPU KOPPEKITNU

MpenoaaBaTCIEM.

Hpoxomﬂe}me KOHTPOJIBHOTO MEPOINPUATHS I10 CAAYUC IK3aMCHA CUUTACTCS BBIINOJIHECHHBIM YCIICIIHO, €CJIN IIPU €0 OLICHUBAHUN
MOJIyUCHaA OLICHKA HEC HUKE «YyIOBJICTBOPUTCIIBLHO.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHE

6.1. Pexomenyemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

Bubanoreka

W3znmarenncTBO, TOT

JI1.1 | Cubukun FO.J1.

OCHOBBI NEKTPOCHAOKEHHS
00BEKTOB: yueOHOE mocodue

Mocksa ; bepnun: Jlupext-
Menmua, 2014

JI1.2 [H.IL T'yxos, B.A.
OnbxoBckuid, [I.A.
ITaBroueHko

CucTeMbl 2JEKTPOCHAOKEHUS :
y4eOHHUK

Hosocubupck: HI'TY, 2015

JI1.3 | CyBopun A.B.

[TpueMHuKHU 1 TOTpeOUTETU
AMEKTPUIECKOI SIHEPTUH
CHCTEM IICKTPOCHAOKEHNS :
yaebHOe nocobue

KpacHosipck: Cubupckuit
(benepanbHbI yHUBEPCHUTET,
2014

JI1.4 | Cubukun M.I1O.

Texnonorus
3HeprocOepekeHus : y4eOHUK

Mocksa, bepnun: Jlupexr-
Menua, 2014

JI1.5 | Cubukun 0. /1.

OCHOBBI IPOCKTUPOBAHHS
ANIEKTPOCHAOKESHUS
MPOMBIIIJICHHBIX U
IPaXIAHCKUX 3AaHHUH
YUeOHUK

Mocksa ; bepnun: upexr-
Menua, 2016

6.1.2. JlonosiHuTE/IbHAS JIUTEPATYpa

ABTODBI, COCTaBUTEIIH

3arnasue

bubaunoreka

H3znparenncTBO, TOI

JI2.1 |Byuryes B.B.

Onepretuka - 2050

Mocxksa: Dueprus, 2007

JI2.2 | Ilpusanos B.B.

OKCIUTyaTanys JIMHUHA
AIEKTPOIEpeiad CUCTEM
JMEKTPOCHAOKEHHS : yueOHOe
nocobue

Mocksa ; bepnun : Jupekt-
Menmua, 2017

JI12.3 | Anekceenkos C.O.

TonnMBHO-3HEPre THYECKUN
komruteke Poccnn. I1poGmemsr
Y TEH/CHIINU Pa3BUTHUS PHIHKA!
MoHorpagus

Mocksa: KOHUTU-JAHA.
3akoH U mpaso, 2016

JI2.4 |Knesuos A.B.

CpezncTBa ONTHMH3ALMN
HOTPeOJICHNS HNEKTPOIHEPTHU:
CIIPaBOYHO-MH(POPMAIIHOHHOE
nocobue

Mocksa :COJIOH-ITPECC,
2009

6.1.3. MeToguueckue pa3padoTKu

ABTOpBI, COCTaBUTCJIN

3arnaBue

Bubnnoreka

I/ISI[aTCJ'lBCTBO, ron

JI3.1 | JdaBeiokua M.H.

OO01mas sHepreTHKa:
MeToauueckue ykasanus k PI'P

Hosotpouuk: HO HUTY
MUCuC, 2013

6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTn « AHTEepHET»
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6.3 IlepeyeHsb NpOorpaMMHOro odecneyeHust

II.1 Kommac 3D V24

I1.2 | Mathcad 14.0 University Classroom Perpetual

1.3 |MATLAB & Simulink

1.4 |SimInTech

6.4. Hepeqem, I/IH(l)OpMaIIPIOHHI)IX CIIPABOYHBIX CUCTEM H HpO(l)eCCHOHa.]I])HLIX 0a3 JAaHHBIX

H.1 |energybase.ru/ - KaTaJoT 3IEKTPOCTAHIINH (ATOMHBIX, THAPABIMIECCKAX, TEIUIOBBIX U JAP.) U IOJCTAHIINI MUPA,;

N2 |window.edu.ru - eMHOE OKHO JIOCTYTa K 00pa30BaTeILHBIM PECYpPCaM;

www.intuit.ru — HEKOMMCPYCCKOC YaCTHOC O6paSOBaT€J'IBHO€ YUPCIKACHUC OOIMOJTHUTECIBHOIO HpO(beCCI/IOHaJ'IBHOFO

n3 obpazoBanus «MHTepHET — YHHBepcuteT MHbOpMannoHHbIX TeXHOIOTHID)
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Hasunauenue Bug OcHaleHue
139 VYueOHast mnaGopatopust (kKommbloTepHslii | [Ip I mr. - Dkxpan Lumien Eco Picture 200x200
KJIAcc) Kabunet KYpCOBOTO u cM;
JATUTOMHOTO MPOEKTHPOBAHMUA, 1 mT. - Beb xamepa Logitech;
CaMOCTOATENIFHOHN paboTs! 00yJarommxcs 1 . - [Ipoextop EPSON EB E-10;

1 . - CucreMusiii 6Jok NORBELIS;
1 wt. - Monutop LCD Acer;

12 . - Kommetorep B cOope;

1 wr. - KommyraTtop D-Link 16mopr;
12 mwrr. - KomnbroTepHbIi CTO;

7 wr. - Cton 1a00paTOpHBII;

12 wt. - Kpecno KoMIbIOTEPHOE;

12 wrT. - Pynonssle mropsr;

1 mt. - CIuIuT cucTeMa;

8 mr. - Crym;

1 wrt. - Jlocka yueHHu4ecKas.

8. METOAUYECKHUE YKA3AHUA JJI51 OBYYAIOIIIUXCSI

B nporiecce u3ydyeHus QUCHUIUIMHBI BBIICISIOT B BUIA CAMOCTOSTEILHON pabOThI: ay TUTOPHAS H BHEAy TUTOPHASL. AyAUTOpHAS
CaMOCTOSTENIbHAS paboTa M0 AUCIMIUIMHE BBIMOIHACTCS Ha YYeOHBIX 3aHATHAX MO PYKOBOJCTBOM IIperioiaBatelisi. BHeayauropHas
caMoCToOsITeNIbHAs padoTa - ITaHupyemas ydeOHast padoTa 00yJaromuMcsl, BHIOHsIEMAasi BO BHEAy TUTOPHOE BPEMSI 110 32IaHUIO U
HPH METOINYECKOM PYyKOBOJCTBE MpEroiaBaTesis, HO 0e3 ero HermocpeacTBeHHOro yuactus. CamocTosiTenbHas pabora, He
HpeayCMOTPEHHAs IPOrpaMMOil yueOHON TUCIUILIHHBL, PACKPBIBAIOLICH I KOHKPETU3UPYIOLICH ee colepKaHue, OCYIECTBISICTCS
o0ydJaromuMcs HHUIIMATHBHO, C IIEJIBI0 pean3aui cCOOCTBEHHBIX YUeOHBIX M HayYHBIX HHTEepecoB. s 6onee 3¢ heKTHBHOTO
BBITIOJIHEHHSI CAMOCTOSTEIbHOI pabOTHI [0 TUCHMILIHHE TPEHOIaBaTeb PEKOMEH/IYeT HCTOUHHUKH JJIsl PabOThI, XapakTepu3yeT
HanOoJee PallMOHAIBHYIO METOAUKY CAMOCTOSTEIILHOI PabOThI, AEMOHCTPUPYET PaHEEe BHIMOIHEHHBIC 00YYAOIIMMUCS PaOOTHI U T.
1. Buziel 3amanuii U1 BHEay TUTOPHOM CaMOCTOSATEIIBHOM pabOTHL, HX COJCpKaHUE U XapaKTep MOTYT HMETh BApUATUBHBIA U
nmuddepeHITPOBaHHEII XapaKTep, YIUTHIBAThE HHANBUIyalbHbIE 0COOeHHOCTH 00ydaromerocs. CaMmocTosTebHAas paboTa MOXKET
OCYIIECTBIISATHCS MHAMBUIYAJIbHO WM TPYIIIaMHU CTYICHTOB online ¥ Ha 3aHATHAX B 3aBUCUMOCTH OT LIEJH, 00beMa, KOHKPETHOMN
TEMaTUKH CaMOCTOSATEIILHOI PabOThI, YPOBHS CIIOKHOCTH. KOHTPOIIb pe3yIbTaToB BHEAYIUTOPHOI CAMOCTOATEIIEHOM PabOThI
OCYIIECTBIISICTCS B MIPE/ieiax BpEMEHH, OTBEACHHOTO Ha 00s3aTe bHbIC yueOHbIC 3aHATHS [0 TUCILMILUTHHE HA MPAKTHYECKUX ,
2a00paTOPHBIX 3AHATHUSIX.
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