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Kadenpa 3sexTposnepreTuxu u 3jexkTporexHuku (Hoporpounkuii puianair)

13.03.02 DneKkTposHEepreTUKa 1 AIEKTPOTEXHUKA

13.03.02 DnexTpo3HepreTuKa 1 MEeKTPOTEXHUKA / DIEKTPOIPUBOI U aBTOMATHKA
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3a049Hast
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252 3aver 4
JK3aMeH 5
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Bun 3ansuii v | PO | vom | PO Hroro
Jlexun 8 8 6 6 14 |14
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IIpakTuyeckue 6 6 10 (10 |16 |16
Hroro ayn. 18 |18 |20 |20 (38 |38
KonrakTHas pabora 18 |18 |20 |20 |38 |38
Cam. pabota 86 |78 | 115|127 |201 [205
B tom uncie cam. pabota 21 29
B pamkax ®OC
Yacel Ha KOHTPOJIb 4 4 9 9 13 |13
Htoro 108 [ 100 | 144 | 156 |252 | 256

KOHTpoJIbHas pabora 4,5
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CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:
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poTokou1 oT 27.11.2025 Ne68.

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 DHepreTHYeCKUil MEHEIPKMEHT

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
npealecTByoNIee:

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIMUAMH

IK-2: Cnoco6eH NPOEKTHPOBATH CHCTEMBI JIEKTPONPHBOAA H ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPaBJIeHHS C
HCMOJIb30BAaHHEM HU(POBBIX TEXHOJIOTHIA

3HaTh:

ITK-2-31 npuHIUI paboThl, TEXHUYECKUE XapaKTEPUCTUKU M KOHCTPYKTHBHBIC OCOOCHHOCTHU 3JIEMEHTOB CHCTEMBI
ANMEKTPOCHAOKEHHS 00bEKTa

Ymers:

ITK-2-Y'1 BEIOMpATH NMEKTPUYECKUE alIapaThl KaK CPeICTBA YIIPABICHUS PeKIMaMH PAOOTHI, 3alIUTH M PETYJINPOBAHUS
[apaMETPOB NIEKTPOIHEPIETUUECKUX CUCTEM

Baanern:

[IK-2-B1 meTomamMu aHaIN3a CUCTEM IEKTPOCHA0XKEHUS B HOPMAJIBHBIX U aBaPUITHBIX CUTYAIUsIX

4. CTPYKTYPA U COAEPKAHUE

Kox HaunmenoBanue pasnesoB u | Cemectp | YUacos | @opmupyemsble | JIutepatypa | Ilpumeuyanue KM Beinosan
3aHATHS TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMMeTeHInit pecypchl padoThI
Paznen 1. O0mue cBeaeHust
0 cucTemMax
3JIEKTPOCHAOKEeHU S
MPOMBILIJIEHHOTO
npeanpusiTHs
1.1 enu u 3ama4u JUCHUATLIAHEIL. 4 3 [1K-2-31 I1K-2- JI1.1 JI1.2 KM1 P1
Enunas sHepretuueckas V1 IIK-2-B1 JI1.3JI1.4
cucrema Poccun. TepMmuHsl, JI1.5 JI1.6
onpeaeneHus 1 ooIue JI1.7J12.1
nonoxenus. Ilonstue o JI2.2 J12.3
IIPOMBIIIJIEHHOM 2.4
SHEPronoTPeOICHUH. JI2.5713.1
DIIEKTPUUECKUE HATPY3KH U 21
ux rpaduknu. Metomuka
pacueTa MEeKTPHIECKUX
Harpy3ok. /Jlex/




1.2 YpoBHU cUCTEMBL 24 [ IIK-2-31 TIK-2- | JI1.1JI1.2 KM1 P1
NIEKTPOCHAOKECHHS. V1I1IK-2-B1 JI1.3J11.4
OcobeHHOCTH JI1.5J11.6
ANIEKTPOCHAOKESHUS JI1.7J12.1
MIPOMBIIITICHHBIX JI2.2J12.3
npeAnpusTHil. Turbl 2.4
3NEKTPOCTAHLIUH. JI2.5J13.1
OcobeHHOCTH PabOTHI B 21
OaylaHce MOIIHOCTH (B
CYTOYHOM Tpaduke
Harpy3kn). OcobeHHOCTH U
OCHOBHBIE TpeOOBaHHUS K
cucTeMam
ANIEKTPOCHAOKESHUS
MIPOMBIIITICHHBIX
npeanpusatuid. Hanpsoxenust
ANEKTPUUYECKUX CEeTEH.

Pexumbl HelTpanu
NEKTPUUYECKUX CETeN.
[IpueMHUKH 27EKTpUUECKON
SHEPTUH MPOMBIIUIEHHBIX
IPEIIPUATHH.
XapaKkTepucTrKa
AJIEKTPOTIPUEMHHUKOB TIO
HaJeXKHOCTHU. PeKMMBI
paboThI ANEKTPOIIPUEMHHUKOB.
OCHOBHBIE TIOJIOXKEHUS
TEXHUKO-KOHOMUIECKHX
pacueToB B
anexTpocHabxennu /Cp/

1.3 N3yuenue rnaBHBIX cXeM 2 JIT.1J11.2
anektpocTannuii /TIp/ JI1.3J12.1

J12.2 J12.3
JI2.5J13.1
€]
Pasnen 2. BuyrpuuexoBbie
3J1eKTpUYeCcKUe CeTH

2.1 OCHOBHBIE CXEMBI LIEXOBBIX 1 TIK-2-31 IIK-2- JIL.1J11.2 KM1 P1
TpaHCc(hOPMATOPHBIX V1I1IK-2-Bl1 JI1.3J11.4
noactaniuii. OCHOBHOE JI1.5 JI1.6
ANIEKTPooOOpyI0BaHUE JI1.7J12.1
LEXOBBIX ceTel /JIex/ J12.2 J12.3

2.4
J12.5J13.1

€]




2.2 Knaccuduxanus nomemenni 22 T1K-2-31 IIK-2- JI1.1 J11.2 KM1 P1
Y HapY>KHBIX YCTAHOBOK 10 V1I1IK-2-B1 JI1.3J11.4
OKpYyXKaroliei cpene. JI1.5 J11.6
CTpyKTypa IeXOBbIX JI1.7J12.1
NIEKTPUUECKUX CeTEH. JI2.2J12.3
Mertoarka BeIOOpa YHCIa U 2.4
MOIIIHOCTH LIEXOBBIX JI2.5J13.1
TpaHcdopmaropoB. Bribop €
YHCJIAa ¥ MOIITHOCTHU LIEXOBBIX
TpaHc(opMaTopoB.

Ocobennoctu
TpaHc(hopMaTopoB B
cucTeMax
anexTpocHabxeHn. KoHeTpy
KTUBHOE BBITIOJTHEHHE
BHYTPHIIEXOBBIX
ANEKTPUYECKUN CETEH.
PacueT u BEIOOD ceTelt n
anmnapaToB 3alUThI
Hanpspkeruem 10 1000 B.
Br16op anmapaToB 3ammT.
Br160p ceueHns mpoBOIOB,
KabeJei ¥ IKMH 110 HarpeBy.
Br16op ceuenns
MIPOBOTHHKOB TIO
SKOHOMHYECKOH MIIOTHOCTH
TOKa ¥ TI0 TI0Tepe
HanpsbkeHus. Pacder ceteit
OCBETUTENBHBIX
ANEKTPOYCTAaHOBOK. [IpuHIMI
PETYJITUPOBAHUS HATPSDKSHUS
B CHJIOBBIX
TpaHchopmaropax.
ABTtoTpaHchopMaTopsI.
KoncTpykTuBHOE
BBITIOJIHEHUE BHYTPHUIIEXOBBIX
3JIEKTPUYECKUHN CEeTE.
OcHoBHOE
ANIEeKTPooOOpyI0BaHUE
LexoBbIX ceteil. /Cp/

2.3 MoenpoBaHUE CHCTEM 4 TIK-2-B1 JIT.1J11.2

anekTpocHabxenus /J1ad/ JI1.3 J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3

J2.4
JI2.5713.1
31

Pasnen 3. BuyrpuzaBojackoe

3JIEKTPOCHa0KeHHe

3.1 CXeMBbI 1 OCHOBHOE 4 TIK-2-31 IIK-2- JI1.1 JI11.2 KM2
3NIeKTpo0oOOpyI0BaHUE V1 IK-2-B1 JI1.3 J11.4
[JIABHBIX TOHU3UTEIBHBIX JI1.5 JI1.6
noacranimii. Kaprorpamma JI1.7J12.1
Harpy3ok. /JIex/ J12.2J12.3

2.4
J12.5J13.1
€)!

32 PacueT Bo3nymHbIX U 4 TIK-2-31 IIK-2- JI1.1 JI11.2 KMm2
Ka0eNnbHBIX TUHUN. Br160p V1T1IK-2-B1 JI1.3J11.4
cedeHus Tokornposoaa. /IIp/ JI1.5 J11.6

JI1.7J12.1
J12.2 J12.3
2.4
JI2.5J13.1

o1




33 Haznauenue u ocobeHHOCTH 11 TIK-2-31 IIK-2- JIL.1J11.2 KM2 P1
ANEKTPUYECKUX CETEH V1I1IK-2-B1 JI1.3J11.4
BHYTPH3aBOACKOIO JI1.5 JI1.6
ANIEKTPOCHAOKESHUS JI1.7J12.1
HanpspkenreM Boire 1000 B. JI2.2J12.3
Boznyuineie muHuM. 2.4
KaGenbHble TUHAN. JI2.5J13.1
TokonpoBoasl. Komnanoska 21
[JIABHBIX TTOHU3UTEJbHBIX
nojcraniyil. Ilpumenenue
6sounbIX cxeM. KoHcTpykiuu
pacnpeaenuTeabHbIX
yctpoiicTs. /Cp/
Pa3znen 4. IloaroroBka K
KOHTPOJbHBIM
MepONpUsITUAM U
BBINOJIHSIEMBIM padoTam
4.1 O6beM Jacos 13 IMK-2-31 TIK-2- | JI1.1JI1.2 KM2
CaMOCTOSITEIEHOM PabOTHI HAa V1 IIK-2-B1 JI1.3J11.4
noarotoBky k KM /Cp/ JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
2.4
JI2.5J13.1
21
4.2 O0BbeM YacoB 8 [TK-2-31 I1K-2- JI1.1 JI11.2 P1
CaMOCTOSITEIbHOM PabOTHI HA V1 IIK-2-B1 JI1.3J11.4
noarotoBky k BP /Cp/ JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
2.4
JI2.5J13.1
)|

Paznen 5. Koporkue

3aMBbIKaHHUS B CHCTEMAaX

3J1eKTPOCHADKEeHU S

5.1 MaremaTtrueckre MOICIH 30 [TK-2-31 T1K-2- JIT.1J11.2 KM1 P1
JIMHUH, TeHEePaTOPOB, V1 IIK-2-B1 JI1.3J11.4
TpaHc(OpMaTOPOB U Ap. JI1.5 JI1.6
PacueTt TOKOB KOPOTKOTO JI1.7J12.1
3aMbIKaHUs B OTHOCUTEIbHBIX JI2.2J12.3
equHHUIax. Pacuer J12.4
BEKTOPHBIX JUarpaMm U JI2.5J13.1
YIJIOBBIX XapaKTePUCTHK Oe3 21
yueta APB u ¢ yuetom APB.

OIEKTPO3HEPreTUYECKast
CUCTEeMa KaKk JWHaMHUYecKast
cucrema. [lonstue o
JMUHAMAYECKOM PaBHOBECHUH B
cucTeMax
ANMEKTPOCHAOKEHHS.
OTo0OpaxxeHne MepexoaHOTO
mporecca B
JIMHEapU30BaHHOH cUCTEME
BTOPOT'O MOPSAJKA.
MaremaTtnueckue MOIeIn
9JIEMEHTOB

sHeprocuctemsl. /Cp/

5.2 MopenrpoBaHue peKUMOB 4 JI1.1JI11.2
KOpPOTKOTO 3aMbIKaHwus. /J1ad/ JI1.3J12.1

J12.2 J12.3
JI2.5J13.1

Ol




53 OCHOBHBIE TOHATHS U 4 JI1.1 J11.2 KM1
COOTHOIIICHHS BEJIUYNH TOKOB JI1.3J12.1
KOPOTKOI'O 3aMbIKaHHUS. JI2.2 J12.3
DIeKTPOANHAMUYECKOE H J12.5J13.1
TePMHUYECKOE JeICTBUS TOKOB 21
KOPOTKOTO 3aMbIKaHus. /JIek/
5.4 Br16op 1 mpoBepka 4 JIT.1J11.2 P2
BBICOKOBOJIbTHOM JI1.3J12.1
anmaparypsl. /IIp/ J2.2 J12.3
JI2.5J13.1
21
Pa3nen 6. Komnencanus
PeaKTHBHOI MOIIHOCTH
6.1 [TonsTHE O peaKTUBHOMN 24 TIK-2-31 T1K-2- JI1.1J11.2 KM1 P1
MOIIIHOCTH U €€ V1 IIK-2-B1 JI1.3J11.4
KoMITeHcanuu. bamanc JI1.5 JI1.6
aKTUBHBIX U PEaKTUBHOI JI1.7]12.1
MOIIHOCTH. OCHOBHBIE J12.2 J12.3
MOTPEONUTEITH PEaKTUBHOM 2.4
MOIITHOCTH (aCHHXPOHHBIE JI2.5J13.1
JIBUTATEJIN, CHIIOBBIE 21

TpaHchopmaTopsl,
npeoOpa3oBaTeIbHbIC
yCTaHOBKH U 1p.). CpeacTsa
KOMIICHCAIIMH PEaKTUBHOM
MoIHOCTH. OCHOBHBIE
pacueTsl IpU KOMIEHCATNT
P€aKTUBHON MOUTHOCTH.
KonctpykTuBHOE
BBITIOJIHEHUE U Pa3MeICHIE
KOMIIEHCUPYIOIINX
ycTpoicTB. Bribop
KOMITCHCHPYIOIINX
YCTpOUCTB. 3HaUEHUE
MEpOINpUATHIL 11O
KOMIIEHCALIUH PEaKTUBHOM
MoOIIHOCTH. Briusiaue
pPEaKTUBHOIN MOIIHOCTH Ha
MOTEPH MOLTHOCTH U
AJIEKTPOIHEPTHUH.
OpraHu3zaiuoHHbIE
MEPOIPUSITHS MO
KOMIICHCALMM PEaKTUBHOM
MOIITHOCTH: TIPaBUITbHBIN
BBIOOp JBUTATEINEH,
MOHWKCHNE HaNpPsDKEHUS
MaJI03arpy>KeHHBIX
JIBUTATeJIel, OTpaHUYECHHE
XOJIOCTOTO X0/a  T.II.
B3aumMooTHoIEHNS
SHEPrOCHAOKAIOIINX
opraHu3anuit u
norpeouTenei
AJIEKTPOIHEPTHUH.
HopmartuBHas mokyMeHTanus
B 00JIaCTH KOMIIEHCALINU
peakThBHO# MoutHOCTH /Cp/

Pa3nen 7. Peneitnas 3amura
3J1eKTPOYCTAHOBOK




7.1 [IpuHUMIIBI BBITTOJIHEHUS 5 2 T1K-2-31 IIK-2- JI1.1 J11.2 KM1,K P2
peneiHON 3alUThI. V1I1IK-2-B1 JI1.3J11.4 M2
TpeOoBaHMs K peneitHOM JI1.5 JI1.6
3aIIUTE JIEKTPOYCTaHOBOK. JI1.7J12.1
MakcuManbHO-TOKOBAs U JI2.2J12.3
nuddepeHInanbpHas 3auTa. 2.4
3amuTa 1 aBTOMaTHKa JIMHUH JI2.5J13.1
JNeKTpornepeayn. 3ammra u 21
ABTOMATHKA DJICMEHTOB
CTaHIUH, TOJCTAHIIHS U
notpedureneit
NEKTPUUYECKON SHEPTUU
(3amura reHepaTopoB,

TpaHc(opMaTopoB,
nBuraresyied u 1.1m.). /Jlex/

7.2 Pacuer ycTaBok pene 5 6 TIK-2-31 I1K-2- JIT.1J11.2 KM1 P2
TOKOBOI#1 3amuThl /I1p/ V1 IIK-2-B1 JI1.3 J11.4

JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
2.4
JI2.5713.1
€

7.3 IMoBpexneHune u 5 44 [ TIK-2-31 I[IK-2- | JI1.1J11.2 KM1 P1
aHOpMAaJIbHBIE PEKUMBI V1 IIK-2-B1 JI1.3J11.4
paboTHI B SHEPTeTUIECKUX JI1.5 J11.6
cucreMax. ABTOMaTHYECKOE JI1.7J12.1
MMOBTOPHOE BKJIFOUEHHE JI2.2 J12.3
(AITB). ABTOMaTHYeCKecKast J12.4
9acTOTHAs pasrpyska (AUP). J12.5J13.1
[onsTHe O 21
MHKPOIIPOLIECCOPHOH
peneitHo 3ammuTe.

DNeKTpoMeXaHHUECKUE peie:
3NIEKTPOMATHHUTHEIC,
UHAYKIMOHHBIE. Pene ¢
TepPMETH3UPOBAHHBIMU
KOHTakTaMu. MlcrouHuku
OIIEPATHBHOTO TOKA Ha
MTOCTOSTHHOM U TTIEPEMEHHOM
ToKe. TemeMexanusanus u
JCTIeTYepU3alns Ha
ANIEKTPOCTAHITUAX U
MOJICTAHIUIX. DKCILTY aTaIlHsI
U(POBBIX YCTPOHCTB
peneiinoii 3amutsl /Cp/
Pazgen 8. IloaroroBka k
KOHTPOJbHBIM
MEPONPHITHAM H
BBINOJIHSIEMBIM padoTam

8.1 O6beM dacoB 5 13 JI1.1J11.2
CaMOCTOSITEIEHOM PabOTHI Ha JI1.3J12.1
noarotoBky k KM /Cp/ J12.2J12.3

J12.5J13.1
31

8.2 O0beM JacoB 5 16 JIL.1J11.2
CaMOCTOSITENbHOM PabOTHI Ha JI1.3J12.1
moarotoBky k BP /Cp/ J12.2 J12.3

JI2.5J13.1
€]

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB




5.1. KoutpoJibHbIe MeponpusATHs (KOHTPO/IbHast padoTa, TecT, KOJUIOKBUYM, 9K3aMEH H T.II), BOIPOCHI 115
€aMOCTOSITEeJILHOI MOATOTOBKH

Kon

KontpoinbHoe
MEpOIpHUATHE

IIpoBepsiemblie
WHIUKATOPBI
KOMITETCHITHH

BOHpOCBI JUIA IOATOTOBKH

KM1

DK3aMeH

I1K-2-31

BOHpOCbI K 3K3aMCHY

1. CpencTBa KOMIIEHCAUY PEAKTUBHOW MOLIHOCTH

2. OcHOBHBIE pacdeTsl IPH KOMIICHCAIIUY PEaKTUBHOI MOIIHOCTH
3. KoHCTpYKTHBHOE BBIIOIHEHHE U pa3MELIeHUE KOMIIEHCUPYIOIUX
YCTpOICTB

4. TpeGoBaHus K peneifHON 3amiTe IEKTPOYCTAHOBOK

5. 3ammra 1 aBTOMAaTUKA JIMHUH 3NeKTponepeaaun

6. 3amuTa ¥ aBTOMaTHKA 3JICMEHTOB CTAHIIMH, TOJCTAHINS 1
HOTpeOuTENeH AEKTPUIECKON SHEPTUH (3aluTa

TeHEepaToOpoB, TPaHC(HOPMATOPOB, ABUTATENEH U T.11.)

7. IloHsTHs 06 aBTOMAaTHYECKOM NOBTOPHOM BKJItoYeHUH (AIIB) n
ABTOMATHYECKOI 9acTOTHOH pa3rpyske (AYP)

8. Peanu3zanus peneitHoM 3a1lUThl U CXEM aBTOMAaTUKHU

KM2

3auer

IK-2-31

Bonpocs! k 3auety

1. Eqgunas sHepretudeckas cucrema PO

3. PeiHOK 2nekTposHepruu PO

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

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

6. PesxnMbl HeMTpanu 31eKTpUIecKuX ceTei

7. lIppeMHUKH 3D MPOMBIIIJICHHBIX MPEIIPUATHN

8. XapakTepucTHKa IeKTPOIPHEMHUKOB TI0 HA/ICKHOCTH

9. PesxnMBI pabOThI ANIEKTPOIIPUEMHUKOB

10. DnexTpruyecKre Harpy3Ku U UX rpaduKu

11. Ha3HaueHue U 0COOCHHOCTH IEKTPUICCKUX CeTeH HAPsKCHHEM
1o v Beime 1000 B

12. Bo3ayuiHble THHAN

13. KaGenpHbIC THHUH

14. ToxonpoBobI

15. CxeMBI 1 OCHOBHOE 3JI€KTPOOOOPYJOBaHNE TJIaBHBIX
MOHU3UTENILHBIX MTOJICTAHIUI

16. CTpyKTypa 1EeXOBBIX MOJACTAHINI U ceTel

17. Bo16op 4rciia ¥ MOITHOCTH CHIIOBBIX TPAHC(HOPMATOPOB

18. Bo1bop MecTa pacnoIoKeHHUs TIIaBHBIX M [IEXOBBIX MOJICTAHIIUI
19. PacueT TOKOB KOPOTKOTO 3aMbIKaHUS

20. DAEKTPOJUHAMHYECKOE U TEPMHUYECKOE JACHCTBHS TOKOB KOPOTKOTO
3aMbIKaHHS

21. BoI60p 2IeKTpUYECKUX allapaToB U TOKOBEIYIIUX YacTei

22. DAEKTPUYECKHI pacuyeT OCBEIICHHS

5.2. Ilepeyennb padoT, BHINIOJHSIE

MbIX o gucuuminHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Ha3zBanue
paboTsI

ITpoBepsiemble
HUHAUKATOPBI
KOMIIE TCHIIUI

Conepxanue paboThI




P1 KonTponbHas IK-2-Y I;1IK-2-B1 Tema KOHTPOIBHOU pPaboThI 1: DnekrpocHabkeHUe yyacTka

pabora 1 MEXaHUYECKOTO IleXa

ConepxaHne KOHTPOJIBHOH PabOTEHI:

1.KpaTkas XapaKTepHCTUKa JIEKTPOIPUEMHUKOB LieXa

2.Bb160p 1 060CHOBaHKE CXEMBI AIIEKTPOCHAOKEHUS 11eXa

3.PacyeT »IeKTpHUUYECKHUX HArpy30K y4acTKa Iiexa

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

5.Bb100p KOMMYTAIIHOHHOMN M 3allIUTHON ammapaTypsl

6.Bp160p MoIHOCTH TpaHCcHOPMATOPOB EXOBOH MOICTAHITUH

1.ITnan cetu 0,4 kB yuacTka nexa

2.Cxema snexrpuueckoit cet 0,4 kB yuyactka nexa
JlomoTHUTETHHBIE TaHHBIE:

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

2.Paccrostaue ot I'TIT mo nexa 0,6 xm, ot I'TIIT mo moacranum
SHEprocucTeMsl — 12 km

3.MomHoCTh KOPOTKOTO 3aMblkaHus Ha muHax 110 kB n/ct
sHeprocucteMsl Sk = 1500 MBA

Texymmii KOHTpoJIb 3a BeiOIHEeHUEM PI'P ocymecteiseTcs
npernoaBaTesieM MyTeM MIPOBEPKH Pa3/ieJIOB B COOTBETCTBUU C IIAHOM

BBINOJIHEHUS.
P2 KontponpHas [MK-2-Y 1;IIK-2-B1 Tema koHTpOJBHOU paboThI 2: "Pacuer peseitHol 3aluThI 1
pabota 2 aBTOMATHKH MOACTaHIUN"

5.3. OueHo4HbIe MaTepUaJIbl, MCIOJIb3YyeMble 115 IKk3aMeHa (0n1eThl, TECTHI U T.I1.)

DK3aMEeHALMOHHBIN OUNIET MO0 AUCIUIIMHE BKIIIOYAET B ce0s 1Ba TEOPETUUECKHUX BOMPOCHI MO TeMaM, U3JI0KEHHBIM B 4 pazzaene
nanHo# PITJI. bueTs XxpaHsTcs Ha kKadeape U yTBEPXKACHBI €€ 3aBETYIONIHM.

IIpuMeps! BOIIPOCOB U 3alaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

OnexTpudeckast CTaHIHA — 3T0. ..

3JIEKTPOYCTAHOBKA, TPOU3BOIAIIAS YICKTPHUECCKYIO SHEPTHIO

JIEKTPOYCTAHOBKA, IPOU3BOIAIIAS SINEKTPHUECKYIO M TEIUIOBYIO SHEPTHIO

JEKTPOYCTAHOBKA, IPOU3BOIAIIAS MEKTPHUESCKYIO HIIH IEKTPHIECKYIO U TEIUIOBYIO SHEPTHIO

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

QJICKTPOYCTAHOBKA, MpCAHa3HAa4YCHHAA 1A IIpueMa u HpeO6pa30BaHI/IH SHCKT‘pH'{CCKOﬁ OHEPTUn
9JICKTPOYCTaHOBKaA, B KOTOpOﬁ IPpOU3BOAUTCA, npeo6pa3yeTCﬂ, HOTpC6J'I$ICTC$I QJICKTPOOHEPTUA
DJIEKTPOYCTAHOBKA, IPOU3BOASAIIAA DJIEKTPUICCKYIO U TCIIJIOBYIO SHEPTHUIO

B cocraB EQC P® He BXOAWUT 00beJMHEHHAS SHEPreTHIeCKas CHCTeMa
VYpana

Cubupu

Bocroka

Cesepo-3anaga

CesepHoro Kaskaza

[TprHIMIIBI HOCTPOEHUS 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 BIICUET 3a COO0H 00s3aTesIbHOEe 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 OTlepali AUCIETYEPOM

FJ'Iy6OKOC CCKIMOHUPOBAHUEC IIPUMEHACTCA I
YMCHBIICHHSA CONIPOTHUBIICHUS




o0ecreueH s ¥ MOBBIIICHUS HaJC)KHOCTH
YMCHBUICHHUA KOJIUYECTBA JICKTPUUCCKUX aIlllapaToB

[MuTanne KPymHBIX U 0CO00 KPYIHBIX IPEANPUSITHI BBITOIHSIOT HAMPSHKEHUEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

PacueT Harpy30Kk NpOU3BOIUTCS

THIOCIIE COCTaBIICHUSI CXEM 3JIEKTPOCHAOKEHUS
Ha 3aKJITIOYUTEIEHON CTaIH IPOSKTHPOBAHHS
Ha HaYaJIbHOM CTaMU MIPOCKTUPOBAHUS

HcxonHble AaHHbIE AJ1S ONPEEIIEHUS HAarPy30K
TeHepaJIbHBIN IIaH

BEJOMOCTh Harpy30K

cxema

YCTaHOBJICHHAs MOLIHOCTb

K03 hHLIUECHTHI

CuoBbie TpaHC(OPMATOPHI M aBTOTPAHC(HOPMATOPHI IpeTHa3HAYCHBI
JUTSL TOHM)KCHUA HAIIPSHYKECHUA U TOKa

JUISL TOBBIICHUSA HAIIPSPKEHUA U TOKa

JU1sL TpeoOpa3OBaHKs HALPSDKESHHS

JUTS TIpeoOpa3oBaHUs TOKA

JUIs IpeoOpa3oBaHuUs SHEPTHU C OJJHOTO HANPSHKEHUS Ha APYToe

MomHocTs Tpanchopmaropa ['TIIT onpeaensercs

AKTUBHOM Harpy3Koi NpeANpHUATUS U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
PEaKTUBHOI HArpy3KOoH NpeIIpUsITHS U PEAKTUBHONW MOIIHOCTBIO CHUCTEMBI
AKTHBHOMN HArpy3Koi NpeanpHATHs U TOJHOH MOIIHOCTBIO CUCTEMBI

Hawussiroaneiimas MOIHOCTH TpaHC(HOPMATOpPa 3aBUCHT OT
BEJIMUMHBI XapakTepa rpaduka 3JIeKTpUUeCcKOi Harpy3Ku
JUIMTENBHOCTY HapacTaHUs Harpy3Ku 10 rojam

YHCIIa 9aCOB PaOOTHI MPEAIPHATHS

CTOMMOCTH 3JIEKTPOIHEPTHU

3apIuIaThl 00CITY)KUBAIOIIETO TIEpCOHaa

Yuco 1exoBbIX TpaHC(HOPMATOPOB ONpeIeIseTcs
THUIIOM TpaHchopMaTopa

SIMHIIHON HOMHHAJILHOW MOIIIHOCTBIO TpaHC(hopMaTopa
K03(hGHUINEHTOM 3arpy3KH TpaHC(hopMaTopa
TeMIlepaTypou Bo3ayxa

Briknmrouatenn Harpy30K InpeaHa3HavYCHbI U1
KOMMYTallui HOMUHAJIbHBIX TOKOB
OTKJIIOUeHMS TOKOB K3

KOMMYTalluU TOKOB BO BCEX pPCIKUMaAX

Pa3zbeaunuTeny npeaHa3HaueHbl IS

CO3JJaHUS BUANMOTO Pa3pbIBa IPH PEMOHTE IIEKTPOOOOPYIOBAHUS
KOMMYTAIIAH JTFO0OBIX TOKOB

ABTOMATHYECKOTO OTKITFOUEHUS TOKOB

NepeBoa ¢ OAHOM MapaienbHON BETBU Ha APYTYIO

PazbequHUTENN BRIOHPAIOT IO

HOMUHAJIFHBIM MapaMeTpaM

Harpy3Ke BTOPUYHBIX LIeTei
ANEKTPOAMHAMUYECKON M TEPMUYECKONU CTOUKOCTH
XapaKTePUCTUKE TOKOOTPaHUUEHHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIUHUATEIIH. .
pyOsiimero Tuna
MO/IBECHOTO THIIA




TOPU30HTAJILHO - IOBOPOTHOT'O TUIIA
KaTgaluero Tumia
BAKYYMHOTI'O THUIIA

PazbequHUTENAMU HE JOMYCKAETCS BHIIOIHATD CIEAYIONINE ONepalun
OTKJIFOYCHHE M BKIIFOUCHUE HEHTpaleil TpaHc(hOpPMaTOPOB B JIFOOBIX PeKUMaX
CO37aHHE BUIMMOTO pa3pbiBa B OTKIIIOUEHHOM 3IEKTPUUECKOHN IeTIH
OTKJIIOYECHHE U BKJIIOYEHHE 3apsAHOTO TOKA IIUH

OTKJIFOUYCHHE TOKa Harpy3ku 110 15 A npu HanpsokeHuu 10 10 kB
OTKITIOYCHHE TOKA KOPOTKOTO 3aMBIKaHUS

PazberuHNTENN BEIOUPAIOT 110

HOMHHAJIbHBIM ITapaMeTpam

Harpy3ke BTOPUUYHBIX Lenei
JJIEKTPOJUHAMUYECKON U TEPMUYECKON CTOMKOCTH
XapaKTEePUCTUKE TOKOOTPaHUIEHUS

KopoTkozambIkaTenb - 5T0 KOMMYTalMOHHBIH anmnapar...

IpeHa3HAYESHHBIN I OTKIIOYEHUS JIEKTPUUECKOH LIeMH B HEHOPMAJIbHBIX PeXHMax paboTsl TpaHchopmaTopa
npeHa3HAYEHHBIN JUIs OTKJIIOYEHUS JIIEKTPUUECKON LENH MPU KOPOTKOM 3aMbIKaHUH

TpeaHAa3HAYCHHBIHN I CO3MaHMS MCKYCCTBEHHOTO KOPOTKOTO 3aMBIKAaHHS B IENH TpaHC(HOPMATOpa IIPH BUTKOBOM 3aMBIKaHUHT
BHYTPH TpaHC(HOPMATOPA C IENBI0 €T0 JaTbHEHIIero OTKIIOUSHUS

€ CaMOBO3BPATOM IpeHa3HAUEHHbIH AT CO3JaHUs HCKYCCTBEHHOTO KOPOTKOI'O 3aMbIKaHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
[peIHa3HAYCHHBIN U1 YIIPABICHUS MIEKTPUUECKON LETBbIO IPU KOPOTKUX 3aMbIKAHHSIX

Otaenuteny npeaHa3HAYECHEI

JUISL pyYHOTO OTKJIIOUEHHSI 00CCTOUEHHBIX IIeTeH

JUIS Py4HOTO OTKJIFOUEHUS LieNel Mo Harpy3Koi

JUISL aBTOMAaTU4ECKOTO OTKIIFOUEHHS 00ECTOYCHHBIX IieTeit
JUISL TUCTAHLIHOHHOTO OTKIIIOUEHHs LieTel ¢ Harpy3Koi
JUIs aBTOMAaTHYECKOTI'O OTKJIIOUEHHMSI LIEeTIEH 10/ Harpy3Kou

OTxaenurens OT pa3beIMHUTENS OTIUYASTCS
rabapuTamMu

CTII0COOOM TaIlIeHHS TyTH

IUIOCKOCTBIO JIBUXKEHHS HOKEH

KOHTAKTHOM CUCTEMOM

MIPHUBOJIOM

B orkmouaromux anmnapatax 10l kB He npuMeHseTcs crnoco0 rameHus 1yru
JIBUJKEHHUE JIyT B MATHUTHOM I10J1€

MHOTOKPATHBIN pa3pbIB LIENIU TOKA

raleHyue Jyrd B y3KHUX LeIsiX

YAJIMHEHUE AyTH

JIeIeHre AJMHHOM JyIru Ha psiJi KOPOTKUX

ABTOMATHYECKHUE BBIKITIOYATEIH IPUMEHSIOT B 3JICKTPOYCTAHOBKAX
no 1 xB

1o 6 xB

no 10 kB

BeIkirrouaTteny Harpy3oK npeaHa3HaueHbI IS
KOMMYTAIlii HOMHHAJIBHBIX TOKOB
OTKJIFOYEHHS TOKOB K3

KOMMYTAIIH TOKOB BO BCEX PEKHMaX

Croco0sb!I rameHust HMeKTPUUECKOi TyTU UCIONb3yeMble B ammaparax 10 1000 B

ralleHue JyTH B ra3ax BHICOKOTO JABJICHHUS, ABIKCHUE IyTH B MATHUTHOM II0JIE, YAJIMHEHUE AyTH

YIUIMHEHNE TyTH, IBIDKCHAE TyTH B MATHUTHOM I10JIe, TallICHUE [T B BaKyyMe

TalIeHue IyTH B BaKyyMe, yUIMHEHNE IyTH, IBIDKCHNE YT B MAarHUTHOM TIOJIe

JieJICHUE IJIMHHOW JIyTH Ha PsiJi KOPOTKUX, TallleHHe JAyry B Maclie, yAJIMHEHUE ayra

YIUIMHEHHE JIyTH, IBIXKCHHUE AT B MArHUTHOM II0JI€, JICJICHNE JUIMHHOM JlyTy Ha Psifi KOPOTKUX, TallIeHUE AYTH B Y3KUX IIEIIX

Jlns rarmeHust SIeKTpUUecKoi Iyru B anmapaTax 1o u Beime 1000 B ucnons3yercs
ralieHue B 3j1erase

TalieHue JyTd B Macie

TalIeHue TyTH B BAKyyMe

raiieHue JyrH 3a CYeT CHHXPOHHU3AIMN MOMEHTA OTKIIIOUEHHUS ¢ OECTOKOBOI May30ii




TalmeHue ayra B Y3KUX HEAX, YIJIMHEHUE OYyTH

W3meputensHbie TpaHC(HOPMATOPHI TOKA IIPEJHA3HAUCHBI IS
U3MEPEHHUS IIEPBUYHBIX TOKOB

MU3MEPEHHS BTOPUYHBIX TOKOB

peoOpa3oBaHMs IIEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPHIHBIC

W3mepuTtenbHble TpaHCHOPMATOPHI TOKA BEIOHPAIOT
110 HOMHHAJIFHBIM TTapaMeTpam

M0 KOMMYTaIlMOHHOW CIIOCOOHOCTH

10 TEPMUYECKOM U IIEKTPOJAUHAMUYECKOM CTOMKOCTH
M0 XapaKTePUCTHKE TOKOOTPaHHUEHHUS

TI0 Harpy3Ke BTOPUYHBIX IIeTei

J1ist CHIDKCHHS TEMIIepaTyphl IIABJICHUS BCTABKU B IPEJOXPAHUTENAX C HATIOIHUTEIEM HCIIOIB3YeTCs
METAUTYPIrHISCKUI 3P PEKT - Ha MOJOCKU MEIN HalasHbI IMAapUKHA 0JI0Ba

MPOpE3H, YMEHBIIAIONINE CEUCHUE

YCTaHABJIMBAIOTCS MapaJUIeIbHbIC INIABKHE BCTABKU U3 PAa3HBIX MAaTEPUAIIOB

TUTACTHUHBI IEPEMEHHOTO CCYCHUS

HATIOJIHUTEJb, KOTOPBIH MPH TANICHUN JYTH OKUCIISETCS (PEAKIHs POTEKAET C MOTIIOIEHUEM YHEPTHH )

B kauectBe Marepuana raBkoi BctaBku npegoxpanuteneit tuna I[KT ucnons3yroT
cepebpo, aroOMHHU

aTIOMUHWH, CTalb

M€/, aJTFIOMUHUI

Méeb, CTallb

Meb, cepedpo

[TpumeHeHNe KaKuX ITABKUX BCTABOK pa3penraetcsi?
KaJTHOpOBaHHBIX

HeKaJINOPOBaHHBIX

mo60ro THMa

B 3aBHCHMOCTH OT CHTYaIln{

Kak cnegyeT BEIOHpaTh peIoXpaHUTEIH?

0 OTKJIIOYAIOIIEH CIIOCOOHOCTH

O BKIIOYAIOIIEH CIIOCOOHOCTH

IO TIPeIeNBHO TOMyCTHMOMY TOKY, BOSHHUKAOIIEMY IPH BKITFoueHHH Ha K3

Br160p cXeM 3IIeKTPOCHAOKEHUSI 3aBUCHUT OT
KaTeTOpUH moTpeduTeneit

pacueTHON MOILHOCTH

yJaJICHHOCTH OT UCTOYHUKA IIUTAHUS
KOJIMYECTBA MOACTAHIINH

PO3BI BETPOB

Pa3nenbHast paborta nuHMI U TpaHCHOPMATOPOB IPUHUMAETCS

C LIEJIBI0 YBEJIMUYECHUSI CONPOTUBIIEHUS U, YMEHbILIEHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYHOBAHHS

YMEHBILIEHHS TT0TEPh

CedeHus IMPOBOIOB U XKHJI Kabeseil BRIOUpaoT
N0 TEXHUYECKHM YCIOBHSAM

0 HaJIS)KHOCTH

10 3KOHOMHUYECKHM yCIIOBHSIM

KaIHUTaIbHBIM 3aTpaTaM

CedeHus MPOBOJIOB U XKHJI Kabeleil BEIOUPaoT
0 CTIOCO0Y TPOKITAIKH

M0 HOMHUHAJIbHOMY HAIPS)KECHUIO

0 CTOUMOCTH

IO MOTCPAM HAIPSHKCHUA

Jlunus u3 xabeneil, npegHa3HAYCHHAS AJIS Tepeaadn JIEKTPOIHEPTHH HA PACCTOSIHUE HA3bIBAETCS
KaOeIbHBIM KaHaJ

KaOeJIbHAas THHAS

KabesbHas TpaHuIes




KabeJIbHas DCTaKaaa

Pacmmdpyiire mapky crnoBoro kadenxst ACh 3%95

TPEXKHUIIBHBII KaOeJb CO CBUHIIOBOM 000JI0UKOM ¢ MEeIHBIMU JKUJIAMH, IDIOMAIbI0 cedeHus 95 Mm2
JIBYXOKWJIBHBIM Ka0eslb CO CBUHLIOBOI 000JIOUKOM ¢ MEIHBIMU JKUJIaMHU, TUIOIIAAbIO cedeHus 95 Mm2
TPEXKHUIbHBIN KabeJIb CO CBUHIIOBOM 000JIOUKOH ¢ aIFOMUHUEBBIMH HKIJIAMH, TUTOMIAIBI0 CEUeHUST 95 MM2

TexHUUECKHE yCIOBHS BBIOOpA CEUSHUH BO3AYIIHBIX U KaOCIbHBIX THHUH
MO HarpeBy pac4eTHBIM TOKOM

YCIIOBUSM KOPOHUPOBaHHUS

MEXaHU4eCKOW MPOYHOCTH

KalHUTalbHBIM 3aTpaTam

HarpeBy OT KpaTKOBPEMEHHOTI'O BblJeNeHHUs Teria TokoM K3

croco0am MpoKJIaAKA

HOTEPSIM HAIPSDKEHUS B HOPMAJIBHOM U [I0CIEaBAPUITHOM PEKUMAaX

BBI160p 5KOHOMHYECKH 1I€T€CO00Pa3HOTO CEUCHUS IPOU3BOIAT
10 HOMUHAJIbHOMY HaNpsDKEHUIO

10 5KOHOMHUYECKOH INIOTHOCTH TOKA

IPHUBEJCHHBIM 3aTpaTaM

10 HarpeBy pacueTHBIM TOKOM

B 3aBucuMoOCTH OT Ha3HAUEHUS LIMHOMPOBO/BI OPA3EISAIOTCS
Ha MarucTpaibHble

HAa paclpeaeIuTeIbHbIE

Ha aBapuiiHbIE

Ha TpOJUIEHHbIE

Ha OCBETUTEJIbHBIC

Ha CMeIlIaHHbIe

ITpu Toxax 6omree 3000 A mpy cIeIyIOMAX CCUCHUSX MPUMEHSIOT [IINHBI
KopoOuaTsle

HPSIMOYTOJILHBIE TPEX IOJIOCHBIE

HPSIMOYTOJIBHBIE JIBYX ITOJIOCHBIE

KpYyTJbIe

HPSMOYTOJIBHBIE OHOIIONIOCHEIE

TpancdopMaTopsl TOKa He BEIOMPAIOT I10 CIICAYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOM HarpysKe

110 HaHpS[)I(eHI/IIO

10 OTKJIFOYAIOIIEH CIIOCOOHOCTH

V3meputenpHBIe TPaHC(POPMATOPH! TOKA BEIOUPAIOT
10 HOMUHAJILHBIM NTapaMeTpaM

M0 KOMMYTAI[HOHHOH CIIOCOOHOCTU

M0 TEPMUYECKOH M HNEKTPOJUHAMUYECKOH CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOTPAaHUUEHUS

10 Harpy3Ke BTOPUYHBIX Leneil

TpancdopmaTops! TOKa TIpeTHa3HAYCHBI

JUIS IpeoOpa3oBaHuUs IEPBUYHOTO TOKA JI0 3HAYCHMI Hanbosee yI00HBIX I H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/ICJICHHS IEPBUYHBIX LETIeii OT BTOPUYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX IETISX

JUIS IpeoOpa3oBaHuUs MEPBUYHOTO TOKA JIO CTAHIAPTHBIX BEJIWYHH M UL OTACICHHUS IEPBUYHBIX IeTIel OT BTOPUYHBIX
JUISL BEIPaBHUBAHUS IEPEMEHHOTO TOKa

Kakwne cxeMbl NPUMCHSIOT IIPU PABHOMEPHOM PACIIPECACIICHUHN HAIPY3KH 110 rmoma)m?
paauajabHbBIC

MarucTpajibHbIC

CMCIIIaHHBIC

KOJIBLICBEBIC

pacrpeaciinTECIbLHBIC

Kakune cxembl 3JIeKTpUYEeCKUX CeTeH MPUMEHSIOT PU HAIMYUH TPYII HArPy30K C HEPAaBHOMEPHBIM pacipeielIeHueM UX Mo
IUIOIIAaN exa?
panuanbHbie




MarucTpajibHbIC
CMCIIIaHHBIC
KOJIBIICBBIC

Kakumu noctonHcTBaMu 0071a/1a10T MaruCTPaIbHBIE CXEMBI SJIEKTPUUECKUX CEeTeH?
HaJC)KHOCTh

MPOCTOTA

JelIeBU3HA

BBICOKAasi THOKOCTB CETH

BCE MEPEUYHCICHHOE

Kakumu HejocTaTkaMu 0071a1al0T paJuaibHble CXeMBbI?
HE3KOHOMHMYHOCTH

orpaHMYeHHAasi THOKOCTh CeTH

HeOOJIbIIas HaleKHOCTh

I'onoBoit pacxos 3J€KTPOIHEPTUH MPEAIPUITHEM YUUTHIBACTCA
MOJIHOHU PacueTHON MOIHOCTBIO

YCTaHOBJIEHHOW MOIIIHOCTBIO

CpEHEro/I0BOM MOIITHOCTBIO

T'omoBoe uncno yacoB pabOTHI NPEANPUATHS 3aBUCUT OT
MOIIHOCTH OTpeOuTenei

KaTeTOPUH HaJIS)KHOCTH B AIEKTPOCHA0KESHUH
CMEHHOCTH TIPeIIPUSITUSL

XapaxTepa MPOU3BOCTBA

TEXHOJOTHYECKOIo Ipouecca

B kakux cimydasx 000CHOBaHO COOPYKEHHE 3aKPbITHIX MOACTAHIUH?
HpPU CTPOUTENBCTBE MOJICTaHIUHI MTyOOKOro BBOJA

TIPU PacIOIOKESHUN Ha CEUTEOHON TEPPUTOPHH Topoia

B 30HAaX IIPOMBIIIJICHHBIX YHOCOB

IpU He0OXOJUMOCTH CHUKEHUSI yPOBHSI IIyMa

HET BEPHOTO OTBETA

Jomyckaercst Tu MPUMEHEHUE TPOCOBBIX MOJTHHEOTBOOB Ha OPY 35 kB 1 BhIme?

HE JIOIyCKaeTcs

Joryckaercs Ha Bcelt Tepputopun OPY

JIOITyCKAeTCsl TOJNBKO HaJ OIIMHOBKOM, €CITH 30HBI 3aIIUTHI CTEPIKHEBBIX MOJHIEOTBOJIOB HE 3aKPHIBAIOT BCIO TeppuToprio OPY
JIOMyCKaeTCsl TOJNBKO HaJl CEKIMAMH U IIIMHAMH

Komnencupytomue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YUYHUTHIBAETCA MPH ONPEIETICHUH MOJTHON pacyeTHOW MOIITHOCTH, IPUMEHAETCA
JUISL KOMITIEHCALlUK €MKOCTHBIX TOKOB

JUIs1 KOMITIEHCALlUU PEAKTUBHON MOIIIHOCTH

JUTSl KOMITIEHCAILIUU TIOTEPh MOLTHOCTH

OmnpeneneHne MOIIHOCTH KOMIIEHCUPYIOLIUX YCTPOWUCTB B CETH HanpshkeHueM A0 1 kB ocymecTsisieTcs mo
yCIIOBHIO OalaHca peakTUBHOM MolHocTH Ha mmHax HH nexossix TIT

ycIoBHIO OallaHca akTHBHOW MoITHOCTH Ha mmHax ['TITT

yCIIOBHIO OaaHca MONHON MOUTHOCTH Ha mumHax [ 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 YMEET JIeJ1aTh apI'yMEHTUPOBAHHBIC BBIBObI M IPUBOIUTE IIPUMEPBI, HE BIIAJCET TEPMUHOJIOTUEH, IIPOSABIIAECT OTCYTCTBHE
JIOTHYHOCTH ¥ TIOCJIETOBATEIEHOCTHIO M3JI0KEHNUS, AeJaeT OMNOKN, KOTOPBIE He MOXKET HCIPABHUTh JaXKe NPHU KOPPEKIUN
[IpenoiaBaTelleM.

IIpoxoxxeHre KOHTPOJIbHOIO MEPOIPUATHS IO CAAYE DK3AMEHA CUUTAETCS BBIIOJIHEHHBIM YCIEIIHO, €CJIU IIPU €0 OLEHUBAHUU
[IOJIy4EeHAa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHE

6.1. Pexomenyemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka W3narenscTBO, ron
JI1.1 | Cubukusn 10./1. OCHOBBI NEKTPOCHAOKEHHS Mocksa ; bepnun: Jlupext-
00BEKTOB: yueOHOE mocodue Menmua, 2014
JI1.2 | H.IL I'yxos, B.A1. CucTeMbl 2JEKTPOCHAOKEHUS : Hosocubupck: HI'TY, 2015
OnbxoBckui, JI.A. y4eOHHUK
[TaBnroueHKO
JI1.3 | CyBopun A.B. [TpueMHuKHU 1 TOTpeOUTETU KpacHosipck: Cubupckuit
JIEKTPUUECKOM SHEprun (beneparbHBIN YHUBEPCUTET,
CUCTEM DIICKTPOCHAOKEHUS : 2014
yaebHOe nocobue
JI1.4 |Cubukun M.IO. TexHonorus Mocksa, bepnun: Jlupexr-
JHEProcOepeKeHuUs ;| yUeOHUK Menaua, 2014
JI1.5 | Cubukun FO.J1. OCHOBBI IPOEKTUPOBAHUS Mockaga ; bepnun: Jlupekr-
ANIEKTPOCHAOKESHUS Menua, 2016
MPOMBIIIJICHHBIX U
IPaKIaHCKUX 31aHUH :
YUeOHUK
JI1.6 | Kupeesa D.A. DNeKTpOCHAOKEHUE H KHOPYC, 2020
AIIEKTPOOOOPYIOBAHHE [IEXOB
MIPOMBIIIJICHHBIX
MpeINpUATHIA: YdeOHOoe
nocobne
JI1.7 | B.1.Kyapus, DnexTpocHaOKeHNE M.: Tennorexuuk, 2017
O.A.bymyesa, P.E MPOMBIIIJICHHBIX
MaskupuHa u ap. NpenpusTHA: KHural:
yaeOHUK
6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa
ABTODBI, COCTaBUTEIH 3arnaBue Bubnuoreka WsnarenscTBo, roa
JI2.1 |bymyes B.B. OuepreTuka - 2050 Mocksa: DHeprus, 2007
JI2.2 | IlpuBanos B.B. DKCIUTyaTauus JUHANA Mockaga ; bepnu : JJupexr-
3IEKTPONEPENAY CUCTEM Menua, 2017
9IEKTpOCHAOXKEeHHS : yuyeOHOoe
nocobue
JI2.3 | Anexceenkos C.O. TormMBHO-3HEPre THYECKUN Mockga: OHUTU-TAHA.
komiuteke Poccnn. ITpoGmemsr 3akoH U mpaso, 2016
Y TeHJEHIIMY Pa3BUTHS PBIHKA!
MoOHOTpadus




ABTOpBI, COCTaBUTEIH 3armaBue Bbubnmnotexa W3narenscTBo, rox

JI2.4 |Knesunos A.B. CpeacTBa ONTUMU3AINH Mocksa :COJIOH-ITPECC,
MOTPEOIICHHSI SIICKTPOIHE PTHH: 2009
CIpaBOYHO-MH()OPMAIIMOHHOE
nocobne
JI2.5 | bapronomeii IL.1., DIeKTpo3HEepreTHKa: IOpaitt, 2020
Tamunua B.A. MHPOPMALMOHHOE

obecreueHne CHCTEM
ynpasieHus: YueOHoe

rnocooue
6.1.3. MeToanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue bubanoreka H3nmarenscTBO, TOXI
JI3.1 | daBbrakua M.H. OO01mas sHepreTHKa: Hosotpouuk: HO HUTY
MeTtoanyeckue ykazanusg k PI'P MUCuC, 2013

6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIUOHHOI ceTn « AHTEpHET»

91 | LMS H® HUTY MUCHUC https://Ims.misis.ru/

6.3 IlepeyeHs NpOrpaMMHOro odecneyeHust

I1.1 Kommac 3D V24

I1.2 | Mathcad 14.0 University Classroom Perpetual

I1.3 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft

1.4 |[MATLAB & Simulink

I1.5 |[SimInTech

6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOodecCHOHATBHBIX 023 JaAHHBIX

N.1 |energybase.ru/ - KaTajor 3NEKTPOCTAHIUI (ATOMHBIX, THAPABIMYCCKUX, TEIUIOBBIX U JIP.) U MOJCTAHIIMN MUPA;

N.2 |window.edu.ru - eAnHOE OKHO JOCTyTa K 00pa30BaTEIbHBIM PECYpPCaM;

www.intuit.ru — HEKOMMCEPYCCKOC YaCTHOC 06paSOBaT€J’IBHO€ YUPCIKACHNUEC NJOMMOJTHUTCIIBHOT'O HpO(l)eCCI/IOHaJ'ILHOFO

.3 obpazoBanus «MHTepHeT — YHHBepcuteT MHbOopMannoHHbIX TeXHOIOTHID)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Hasnauenwue Bupg OcuHarenue
139 VYuebnas mabopaTtopus (KOMIIBIOTepHBIH | IIp I mr. - Oxpan Lumien Eco Picture 200x200
KJIAcC) Kabunet KypCOBOTO u cM;
JUTUTOMHOTO MPOEKTUPOBAHMUS, 1 mT. - Be6 xamepa Logitech;
CaMOCTOSATEJIFHOHN PaboTHI 00yJarommxcs 1 wr. - ITpoextop EPSON EB E-10;

1 . - Cucremusiii 6100k NORBELIS;
1 wrt. - Monutop LCD Acer;

12 mt. - Kommerotep B coope;

1 . - Kommytarop D-Link 16mopr;
12 . - KomnbroTepHBIi CTOT;

7 wr. - Cton 1a00paTOpHBII;

12 wt. - Kpecno koMIbIOTEPHOE;

12 wT. - PynoHHsle mropsr,

1 . - CIyIuT cucTeMa,

8 mrt. - Ctym;

1 wir. - Jlocka y4eHU4ecKas.

8. METOAUYECKHUE YKA3AHUS VIS OBYYAIOIIIUXCA

B nponecce u3ydeHus JUCHUILIMHBI BELISIAIOT Ba BUIA CAMOCTOSTENBHON paboTHI: ay TUTOPHAS U BHEAY IUTOpHAS. AyAUTOpHAS
CaMOCTOATENbHAs paboTa 0 JUCUUIIMHE BBIIOIHSACTCS Ha y4eOHBIX 3aHATHAX 110]] PyKOBOJACTBOM IIpenosaBatels. BueayuropHas
caMocCTOsTeNbHAs padoTa - ITaHupyeMast yueOHas paboTa 00yJaroniMCs, BEIIOIHAEMAast BO BHEAYJUTOPHOE BPEMs 10 3aTaHHUIO U
HpU METOANYECKOM PYyKOBOJICTBE IIPETOaBaTelis, HO 0e3 ero HemocpeACTBeHHOro yyactusa. CaMmocTosTenpHas paboTa, He
IpelyCMOTPEHHAs! IPOTrpaMMOil yueOHOH TUCIMIUIMHBL, PaCKphIBAIOIIeH 1 KOHKPETU3UPYIOLIEH ee cofepKaHue, OCyIIeCTBIIeTCS
00y4aromuMest HHUIUATUBHO, C LIEJIbI0 pealn3ali COOCTBEHHBIX YUeOHbBIX U Hay4HbIX HHTepecoB. [t 6onee addexTrBHOrO
BBITIOJTHEHHS CAMOCTOSATEIIFHOW PabOTHI IO TUCIUIUIMHE IIPETIOaBaTeNb PEKOMEHIyeT HCTOYHUKH IS pabOoTHI, XapaKTepu3yeT
HanOoJee pParMoOHANBHYI0 METOAUKY CaMOCTOSATENILHOI paboThI, AEMOHCTPUPYET paHee BHIMOIHEHHBIE 00yJYaroIMMuUCcs paboThI U T.
1. Busel 3aganuit 114 BHeay TUTOPHOM CaMOCTOSATENLHON PabOThL, UX COAEp KaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nuddepeHIPOBaHHEIN XapaKkTep, YIUTHIBATE HHANBUIyalbHbIE 0COOeHHOCTH o0ydaromerocs. CaMmocTosTebHAs paboTa MOXKET
OCYIIECTBISATHCSA HHANBUIYaTbHO MIIH TPYIIIAMH CTYICHTOB online 1 Ha 3aHATHAX B 3aBUCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOSTEIbHONW PabOThI, YPOBHSI CJI0KHOCTU. KOHTpONb pe3ybTaToOB BHEAYUTOPHON CAaMOCTOSITEILHON paboThl
OCYILECTBIISICTCS B IIPEJIeIaX BpEMEHH, OTBEACHHOTO Ha 00s3aTebHbIe yueOHbIE 3aHATHS M0 JUCLMILUIMHE Ha MPAKTHYECKUX ,
T1a00paTOPHBIX 3AHATHUSIX.
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