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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DIIEKTPOCHADKEHHE M ABTOMATH3ALUS
JIEKTPOIHEPreTH4eCKUX CUCTEM

3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
IMpoduns OneKTponpuBOJ U aBTOMaTHKa
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o yueOHOMY ITaHy 252 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 9K3aMeH 5
ayJIUTOPHBIE 3AHATUSL 38 3auer 4
camocCTosATeNNbHas paboTa 201
4acoB Ha KOHTPOJIb 13

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 KypcaM

Kypc 4 5

Bun 3anaruii vir | P | vo | P Hroro
Jlexyn 8 8 6 6 14 (14
JlabopaTtopHsie 4 4 4 4 8 8
IIpakTuueckue 6 6 10 |10 |16 |16
HUroro ayn. 18 |18 |20 |20 |38 |38
KonraxtHas padoTa 18 |18 |20 |20 |38 |38
Cawm. pabota 86 |86 | 115|115 ]201 |201
Yacel Ha KOHTPOJIb 4 4 9 9 13 |13
Hroro 108 | 108 | 144 | 144 | 252 (252




IIporpammy cocraBui(u):
K.m.H, doyenm, bywyes A.H.

Pabouas nmporpamma

3JIeKTpOC]-l36)KeHl/Ie W aBTOMATHU3alUA JICKTPOIHEPIreTUYECKUX CUCTEM

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTHka u 3IeKTpoTexHuka, 13.03.02 25 Dnexrposnepreruka u snekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOII BO 25.12.2024, npotoko:n Ne 58

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MUCuC" 25.12.2024, npotokon Ne 58

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1

Lenp mpenogaBaHus TUCIUIIIAHEL (OPMUPOBAHNE 3HAHHN B 00IaCTH TEOPUH U IIPAKTHKH IEKTPOCHA0KEHHS
MIPOMBIIUICHHBIX TPEIIPHUATHI U IPyruX 0OBEKTOB.

1.2

3agaun AUCIUILUIMHBL: 03HAKOMJIEHHE CTYIEHTOB C OCHOBHBIMU TEOPETHUCCKUMHU MOI0KEHUSIMH CUCTEM
JMEKTPOCHAOKEHUS, C JEHCTBYIOIUM 3aKOHOIATENbCTBOM B 00JIACTH SHEPIeTHKU; YUaCTHE B PEMOHTHO-
9KCILTYaTAllMOHHBIX HCIBITAHUAX IEKTPOOOOPYIOBAHHS M CPEIICTB aBTOMATH3AINH CHCTEM DIICKTPOCHA0KEHHS
IPEANPUITHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Brox OIT: b1.B.JIB.04

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 DHepreTUIecKrii MEHEIKMEHT
2.1.2 | DnexTpUUecKUEe MaLIHHEI
2.1.3 | Teopus 31€KTpOIPUBOLA
2.1.4 |Ludposas n aHaIoroBas MEKTPOHUKA
2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK

npeamecTrByrouiee:

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI 3JIEKTPONPHBO/IAa M ABTOMATH3HPOBAHHBIE CHCTEMBI YIIPABJIEHHS €
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

3HaTh:

ITK-2-31 npuHIMI paboThI, TEXHHYECKUE XapAKTEPUCTHKA U KOHCTPYKTHBHBIC OCOOCHHOCTH 3JIECMEHTOB CHCTEMBI
ANEKTPOCHAOKEHUS 00BEKTa

Ymerb:

ITK-2-VY1 BBIOMpATH 3IEKTPUIECKHE AIApaTHl KaK CPEICTBA YIIPABICHIS PEKUMAaMH PaOOTHI, 3aIIATHl U PETyITHPOBAHHS
[apaMeTPOB AEKTPOIHEPIETHUECKUX CUCTEM

Baanernb:

[IK-2-B1 meTomamu aHaiIM3a CHCTEM JIEKTPOCHAOKCHNS B HOPMAIBHBIX M aBAPUHHBIX CUTYaIlHsIX

4. CTPYKTYPA U COJEP KAHUE

Kon HaumenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemsblie | JIuteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pasnea 1. Beenenue B
3J1eKTPOCHa0KeHue
1.1 Lenu u 3amaum AUCITUIUIHHBL. 4 4 [1K-2-31 JI1.1 J11.2 KM1 P1
Enunas sHeprernueckas JI1.3
cucrema Poccuu. Tepmunsl, JI1.4J12.1
onpeseNieH!s 1 001ue J12.2 J12.3
nonoxenud. [lonstue o J12.4J13.1
IIPOMBIIIICHHOM Ol
SHEPronoTpedIeHun. Y pOoBHH
CHCTEMBI 3JICKTPOCHA0KEHHS.
OcobeHHocTH
ANEKTPOCHAOKEHHS
MIPOMBILIIEHHBIX
npennpusthit /Jlex/
1.2 W3yuenue riaBHBIX CXeM 4 2 TIK-2-V1 JIT.1 JI1.2 KM1 P1
anexTpoctanmmii /T1p/ J1.3
JI1.4J12.1
J12.2712.3
J12.4713.1

01




1.3 Hccnenosanue Mmoaenu 4 TIK-2-B1 JI1.1 J11.2 KM1 P1
aneKTpocTaniyu /J1ad/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.1
€]
1.4 Tunsl 3eKTpoCTaHIU. 16 MK-2-31 IIK-2- | JI1.1 JI1.2 KM1 P1
OcoOeHHOCTH pabOTHI B V1 T1IK-2-Bl J1.3
OaylaHce MOIHOCTH (B JI11.4J12.1
CyTOYHOM Tpaduke J12.2J12.3
Harpy3ku) /Cp/ J12.4J13.1
€|
Pa3gen 2. O6mmue cBegeHust
0 cucreMax
3J1eKTPOCHAOKEH U
NMPOMBIIILIEHHOT0
NpeAnpUsTHS
2.1 Pacuer snekrpuueckux 2 TIK-2-V1 JIT.1 JI1.2 KM1 P1
Harpy3ok /I1p/ J1.3
JI1.4J12.2
J12.3
J12.4J13.1
€]
2.2 OCoOeHHOCTH 1 OCHOBHEIC 14 | [IK-2-31 [IK-2- | JI1.1 J11.2 KMI1 P1
TpeOOBaHUS K CUCTEMaM V1T1IK-2-Bl J1.3
AIEKTPOCHAOKEHHS JI1.4J12.2
IIPOMBIIIIEHHBIX J12.3
npeanpustuid. Hanpsxenus J12.4713.1
ANEKTPUUECKUX CETeil. €]
Pexxumbl HelTpanu
ANIEKTPUUECKUX CETEH.
IIpueMHUKH 3IEKTPUYECKOU
SHEPTUU MPOMBIIIIIEHHBIX
HIPEANPUITHH.
XapakrepucTuka
AIEKTPONPUEMHHUKOB IO
HaeXKHOCTH. MeTouKa
pacdera EeKTPHIECKUX
Harpy3ok. PexxiuMel paboThI
ANEKTPONPUEMHHUKOB.
DnexTpryecKre Harpy3Ku U
ux rpa¢ukn. OCHOBHBIE
MOJIOKEHUS TEXHUKO-
SKOHOMMYECKUX PacyeToB B
anexTpocHadxernu /Cp/
Pa3gen 3. Buyrpunexosbie
JJIeKTPUYECKHUe CeTH
3.1 OCHOBHBIE CXEMBbI 1IEXOBBIX 4 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1 P1
TpaHchopMaTOPHBIX VY1 IIK-2-B1 J.3
mojcTanuii. MeToanka JI1.4J12.2
BBIOOpA YHCIIA U MOILITHOCTU 2.3
[IEXOBBIX TPAHCHOPMATOPOB. JI2.4J13.1
OcHOBHOE €]
ANEKTPOOOOPYIOBaHNE
1eXOBBIX cereil. /JIex/
3.2 Pacuer u BbIOOD ceteil u 2 TIK-2-V1 JIT.1 JI1.2 KM1 P1
anmnapaToB 3allUThI JI1.3
HanpsbkeHueM a0 1000 B u J11.4J12.2
Beiue. /I1p/ J12.3
J12.4J13.1

€)!




33 Knaccugukanus nomemnieHuit 34 TIK-2-31 T1K-2- JI1.1 J11.2 KM1 P1
Y HapY)KHBIX YCTAHOBOK TIO V1 IIK-2-B1 J1.3
OKpYXXaroliei cpeze. JI1.4J12.2
CrpyKTypa IeXOBBIX J12.3
ANEKTPUIECKUX CeTeH. J12.4J13.1
OcobeHHOCTH €|
TpaHC(HOPMaTOpPOB B
cucremax
ANEKTPOCHAOKCHUSL.

[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CUIIOBBIX
TpanchopMaTopax.
ABTOTpaHC(HOPMATOPHI.
KonctpykTBHOE
BBINOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTei.
OcHOBHOE
ANIEKTPOOOOPYIOBAHNE
LEXOBBIX ceTell. Bribop
YHCJIa ¥ MOIITHOCTH IIEXOBBIX
TpaHcdopmaropos. Bribop
ceueHHs MPOBOJHUKOB O
KOHOMHYECKOH IIIOTHOCTH
TOKa | TI0 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHTEIBHBIX
aNeKTpoycTaHoBOK /Cp/
Pa3gen 4. IloaroroBka k
KOHTPOJbHBIM
MEpPONPUSTHSM 1
BBHINOJIHAEMBIM padoTam

4.1 O0BeM gacoB 4 IMK-2-31 1IK-2- | JI1.1 JI1.2 KM1
CaMOCTOSTENBHOW PabOTHI Ha V1IIK-2-B1 J.3
noarotoBky k KM /Cp/ JI1.4J12.1

J12.2J12.3
J12.4J13.1
€|

4.2 O0bem yacoB 18 IIK-2-31 [IK-2- | JI1.1 JI1.2 P1
€aMOCTOATEIbHOU PabOThI HA V1 IIK-2-B1 J1.3
noarotoBky k BP /Cp/ JI1.4J12.1

J2.2J12.3
J12.4J13.1
€]
Paznen 5. BuyrpuzaBoackoe
3J1eKTPOCHA0KeHU e

5.1 Bo3zayissie nuHun. 2 TIK-2-31 JIT.1JI1.2 KM2 P2
KabenbHble TUHUH. J1.3
ToxonpoBobl. Cxembl U JI11.4J12.2
OCHOBHOE 2.3
ANEKTPOOOOPYIOBaHKE J12.4713.1
[JIaBHBIX OHU3UTEIBHBIX 21
nojcTannuit /Jlex/

5.2 Pacuer Bo3aymHbIX 1 4 TIK-2-V1 JI1.1 J11.2 KM2 P2
KaOeNpHBIX JINHAH. Be1Oop J1.3
ceuenust Tokonposoza /Ilp/ J11.4J12.2

2.3
J12.4J13.1
€|

53 HUccnenoBanue pexuMoB 4 ITIK-2-B1 JIT.1J11.2 KM2 P2
paboThI BO3AYIIHOM JTMHUH J.3
3NEKTPOIIEpENAUH C JI1.4J12.2
OJHOCTOPOHHUM IIUTaHUEM J12.3
Ha mozenu /J1a6/ J12.4713.1

Ol




54 Haznauenne u ocobeHHOCTH 12 MK-2-31 [IK-2- | JI1.1 JI1.2 KM2 P2
ANEKTPUYECKUX CeTeH V1 IIK-2-B1 J1.3
BHYTPU3aBOJICKOTO J11.4J12.2
AIEKTPOCHAOKEHHS 123
HanpsbkenueM Beie 1000 B. J12.4J13.1
Kaprorpamma Harpy3ok. 21
KommanoBka rimaBHBIX
MTOHU3UTENLHBIX
noactanuui. [Ipumenenue
0J109HBIX cxeM.KoHCTpyKIH
pacmpenenuTenbHbIX
yerpoiicts /Cp/

Pasnen 6. Koporkue
3aMBIKAHUS B CHCTEMAaX
3J1eKTPOCHAOKEeHU s

6.1 DJeKTpOdHEepreTuIecKas 2 TK-2-31 JIT.1JI1.2 KM2 P2
CHCTEMA KaK CI0XKHas JI1.3
JUHAMUYECKasi CUCTEMA. J11.4J12.2
[TonsiTHe 0 AMHAMUYECKOM 2.3
PaBHOBECHHU B CUCTEMAX J12.4J13.1
ANEKTPOCHAOKEHHS. 21
OCHOBHBIC TIOHSTHS U
COOTHOUICHUS BEJTMYUH TOKOB
KOPOTKOTO 3aMBIKaHUSI.

DJEKTPOJUHAMUYECKOE U
TEPMHUUECKOE JICHCTBUS
TOKOB KOPOTKOTO 3aMBIKaHUSI.
Br160p u nposepka
BBICOKOBOJIBTHO
ammapatypsl. /JIex/

6.2 UccnenoBanue 4 [K-2-V1 JIL.1J11.2 KM2 P2
JNIMHAMUYECKUX PEKHMOB B JI1.3
cucTeMax dJIEKTPOCHAOKESHUS JI1.4J12.2
Mp/ J12.3

J12.4J13.1
€]

6.3 OTo0paxkeHre MEePEXOTHOTO 22 [MK-2-31 TIK-2- | JI1.1 JI1.2 KM2 P2
npouecca B V1IIK-2-B1 J.3
JIMHEapu30BaHHOU crucTeme JI1.4J12.2
BTOPOTO MOPSI/IKA. 23
MaremaTrueckue MoJIeNn J12.4J13.1
JIMHUH, TCHEPaTOpPOB, €|

TpanchopMaTopoB U 1.
Pacuer TOKOB KOPOTKOTrO
3aMBIKaHUS B OTHOCUTEIHHBIX
eauHuLax. Pacuer TokoB
KOPOTKOT'O 3aMbIKaHUsI B
MMCHOBAHHBIX CTUHATIAX.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS OT UICTOYHUKA
HEOIpaHUYEHHOM MOIIHOCTH.
Pacuer TokOB KOpPOTKOTO
3aMBIKaHUS B YCTAaHOBKAX
HanpspbkeHuem 10 1000 B.
Pacder BEKTOpHBIX THarpaMm
Y YTJIOBBIX XapaKTEPUCTHK
6e3 yuera APB 1 ¢ yueTom
APB. MaremaTunueckue
MOJIETH 3JIEMEHTOB
SHEPTrOCUCTEMBI.
MoaenupoBaHue peKUMOB
KOPOTKOTO 3aMBIKaHUsI B
cucremax
anexTpocHabxenus /Cp/

Pa3nen 7. KomneHcanust
PeaKTHBHOW MOIIHOCTH




7.1

IlonsATue 0 peakTUBHOM
MOIIHCOTH U €e
komrneHcanuu. banane
AKTUBHBIX ¥ PEaKTHBHOMN
moIHocTi. OCHOBHBIE
HOTPEOUTEIH PEaKTHBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEIH, CUIOBBIE
TpaHchOpMaTOpBl,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MouHocTH. OCHOBHBIE
pacdeTs! IpH KOMIICHCAITH
PEaKkTUBHOM MOIIHOCTH.
Bb160p KOMIEHCHPYIOLITUX
yerpoiicTB. KoHCTpyKTHBHOE
BBITIOJIHEHHE U pa3MeIIeHue
KOMITEHCUPYIOIIIUX
YCTpOICTB. 3HaUCHUE
MEpONPUATHH IO
KOMIICHCALIUU PEaKTUBHOI
MouHocTy. BnusHue
pEeaKTHBHON MOITHOCTH Ha
MOTEPH MOITHOCTH U
3IEKTPO3HEPTHH.
OpraHu3aloHHbIE
MEpOIPHUATHSA 10
KOMIICHCALIUU PEaKTUBHOI
MOIIHOCTH: NTPAaBUIIbHBIN
BBIOOp JIBUTATEIIEH,
MOHIDKCHUE HATIPSKEHHS
Maso3arpy>KeHHbIX
JIBUTaTeNeH, orpaHMYeHIe
XOJIOCTOTO X0/ | T.II.
B3auMooTHOLIEHUS
SHEProcHa0XKAIOIMIUX
opraHuzaiui u
norpeduTenei
3IEKTPO3HEPTHH.
HopmaTuBHast JOKyMeHTaLHs
B 00J1aCTH KOMITEHCAITUN
peakTuBHON MommHOCTH. /Cp/

20

[K-2-31 TIK-2-
V1IIK-2-Bl

JI1.1J11.2
J1.3
J11.4J12.2
J12.3
J12.4J13.1
€]

KM2

Paspgen 8. Peseitnas
3aIHTA JIEKTPOYCTAHOBOK

8.1

TpeboBaHus K peneiHON
3aIIUTE TEKTPOYCTAHOBOK.
MakcumManbHO-TOKOBas U
nudepeHInaTbHas 3alUTa.
3amuTa 1 aBTOMaTHKa
9JIEMEHTOB CTaHITUI,
MOJICTAHLIUS U IOTPEOUTEINCH
AIIEKTPUIECKON SHEPIHU
(3ammTa reHepaTopos,
TpaHC(HOPMATOPOB,
nBuratenei u t.m.) /Jlex/

ITK-2-31

JI1.1J11.2
J1.3
JI1.4J12.2
2.3
J12.4]13.1
01

KM2

P2

8.2

Nsydyenue cxeM penerHon
3aIIUTHl U aBTOMATHKU
3JIEKTPOCTAaHLUH,
noacTanmuit /TIp/

IK-2-V1

JI1.1J11.2
J1.3
JI1.4J12.2
2.3
J12.4]13.1
Ol

KM2

P2




8.3 [ToBpexxnenue u 5 34 TIK-2-31 T1K-2- JI1.1 J11.2 KM2 P2
aHOpPMaJIbHBIC PEKUMBI V1 IIK-2-B1 J1.3
paboTHI B SHEPTETHIECKUX JI1.4J12.2
cucremax. [IpuHnuns J12.3
BBINOJIHEHUS PeleHHON J12.4J13.1
3aLIUTBHI. €]
DNEeKTpOMEXaHUYEeCKHE pelie:
ANIEKTPOMArHUTHBIE,
WHAYKLUOHHBIE. Pene ¢
TepMETU3NPOBAHHBIMH
KOHTakTaMu. Pacder ycTaBok
peJie TOKOBOM 3alUTBhI.
VlcToyHMKH OnIepaTUBHOIO
TOKa Ha TIOCTOSTHHOM U
MIEPEMEHHOM TOKE.
ABTOMaTHYECKOE MOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTH4ecKecKast
JacTOTHas pasrpyska (AUP).
[TonsTue o
MHKPOTIPOIIECCOPHOH
perneiHoM
3amure. TenemexaHuzauus u
JUCTIeTYepH3ans Ha
ANIEKTPOCTAHIHSIX H
MOJICTAHLUAX. DKCIUTyaTalus
IU(POBBIX YCTPOHCTB
penetinoit 3amuTs /Cp/
Paznen 9. [loaroroBka k
KOHTPOJbHbIM
MepOnpUSITHSM U
BBINOJIHSEMBIM padoTam
9.1 O0beM yacoB 5 9 TK-2-31 TIK-2- | JI1.1 JI1.2 KM2
CaMOCTOSITENIbHOM paboThI HA V1IIK-2-Bl J1.3
noarotoBky k KM /Cp/ JI1.4J712.1
J12.2J12.3
J12.4713.1
€]
9.2 O06beM yacoB 5 18 IIK-2-31 [IK-2- | JI1.1 JI1.2 P2
CaMOCTOSTEIEHONW PabOThI Ha VY1 IIK-2-B1 3
noaroToBky k BP /Cp/ JI1.4J12.1
J2.2J12.3
J12.4J13.1
21
5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKHU
Kon KonTtponrsHoe I_I[f:{OBepﬂeMbIe B
KM MepOTIpUATHE JTIUKaTOPbI OTPOCHI U1l HOATOTOBKU

KOMIIETEHIIAHN




KM1

3auer

IK-2-31

Bompocs! k 3auery

1. Equnas sHeprerudeckas cucrtema PO

3. PeiHOK 371ekTposHepruu PO

4. OcobeHHOCTH 1 OCHOBHBIE TPEOOBaHHS K CUCTEMaM
9NEKTPOCHA0KEHUSI TPOMBILICHHBIX PENNPUATHI

5. OCHOBHBIE [IOJIO’KEHUS TEXHUKO-3KOHOMUYECKUX PACUETOB B
AIIEKTPOCHAOKEHNH. HanpskeHns SJIeKTpHIecKux ceTei

6. PexxnMBbl HEHTpAITH MEKTPUIECKHUX ceTeit

7. llpuemHuKH O3 MPOMBIIICHHBIX PEATIPUATHI

8. XapakTepHuCcTHKa IEKTPOTIPUEMHUKOB 110 HAISKHOCTH

9. PexxuMBbI paboThI AEKTPOIPHUEMHHUKOB

10. DnexTpuuecKkre Harpy3Ku U UX rpaduku

11. Ha3HaueHHe 1 0COOCHHOCTH IEKTPHUUCCKUX CeTeH HaNpsHKCHHEM
1o u Beime 1000 B

12. Bo3aymiHeie THHUHA

13. KabenpHbIe THHUN

14. TokompoBobI

15. CxeMBI 1 OCHOBHOE 3IEKTPOOOOPYJOBAaHHE ITIABHBIX
MOHU3UTENBHBIX MOJICTAHLUI

16. CTpyKTypa IEXOBBIX MOJICTAHIIUI U CeTeH

KM2

DK3aMeH

IK-2-31

Bompocs! k 3x3ameny

1 Br16op uncia 1 MOIHOCTH CHIIOBBIX TpaHC(OPMAaTOPOB

2 Br160p MecTa pacriosioyKeHus TIIaBHBIX M [IEXOBBIX
HOJCTaHLIUI

3 Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS

4 DNEeKTPOJMHAMHYIECKOE ¥ TEPMUYECKOE NEHCTBHS TOKOB
KOPOTKOTO 3aMbIKaHU

5 Br160p 27€KTpHYECKHUX amlmapaToB U TOKOBEAYIIUX YacTel
6 OnekTpuuecKkuil pacyeT OCBEIICHUs

7 CpencTBa KOMIIEHCAlMK PEAKTUBHON MOILHOCTU

8 OCHOBHEIE pacyeTsl PH KOMIECHCAUH PEaKTUBHOM
MOIIHOCTH

9 KoHCTpyKTHBHOE BBIIOJIHEHHE U pa3MEIIeHHE
KOMIIEHCUPYIOIIUX YCTPOICTB

10 TpeboBaHMs K pelelHON 3aIIuTe IEKTPOYCTaHOBOK

11 3amuTa ¥ aBTOMaTHKa JIMHUI AJIeKTporiepeiadn

12 3amuTra ¥ aBTOMaTHKa 3JIEMEHTOB CTAHIIMH, TOJCTaHIHS U

HnoTpeduTeneit AMEeKTPHIECKON SHEPTHH (3aIUTa TeHEPaTOPOB,
TpaHchOpMaTOpOB, ABUraTesei 1 T.11.)

13 [MousaTHs 006 aBTOMaTHYECKOM MOBTOPHOM BKJITFOUCHHU
(AIIB) 1 aBTOMaTH4YECKOH YaCTOTHOH pa3rpyske (AUP)
14 Peanuzanus peneliHo# 3alIMTHI U CXEM aBTOMAaTHKH

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

HasBanue
padoTsI

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

Copnep:xaHue pabOTHI




P1 PIP 1 IMK-2-V1;I1K-2-B1 Tema PI'P: DnexrpocHabkeHHe yuacTKa MEXaHUIECKOTo 1exa
Copnepxanue PT'P:

1.KpaTkast XapaKTepHCTHKA 3IEKTPOIIPHEMHHKOB IIeXa
2.Be160p 1 0600CHOBaHUE CXEMBI IIEKTPOCHAOKEHNS 1IeXa
3.Pacuer 27eKTpHUYECKUX HArPY30K ydacTKa Iexa

4.BpI00p MapKH U CEYCHUS TOKOBEAYIIUX YacTel (MPOBOIOB, Kabeme,
IITHOIIPOBOJIOB)

5.BB160p KOMMYTAIIMOHHON U 3aIIUTHON ammapaTypsl
6.Be100p MoIIHOCTH TpaHC(HOPMATOPOB IIEXOBOM MOICTAHIINU
7.KommneHcanusi peakTHBHOM MOITHOCTH

8.Pacuer nuratomeit nuaun 10 kB

9.KOHCTpYKTHBHOE BBITIOJTHEHHE LIEXOBOM CETH

1.I1nan ceru 0,4 kB y4acTka nexa

2.Cxema snexrpudeckoii cetu 0,4 kB ygacTka riexa
JlomoyHUTENbHBIE JAHHBIE:

1.Ha I'TIIT npennpusaTus ycranosieHo 2 Tpanchopmatopa TMH-
10000/110

2.Paccrosnaue ot I'TIIT no niexa 0,6 kM, ot I'TIIT 10 moacTaHIum
9HEProCcUCTeMBI — 12 KM

3.MoIHOCTh KOPOTKOTO 3aMbIKaHus Ha mmHax 110 kB n/ct
sHeprocuctemsl Sk = 1500 MBA

Tekymuii KOHTpoIb 32 BeinosHeHneM PI'P ocymecteusiercs
TperoiaBaTeNieM IyTeM MIPOBEPKH Pa3AeloB B COOTBETCTBHH C TUIAHOM
BBITOJTHEHHUSI.

P2 PIP 2 [IK-2-Y1;I1K-2-B1 Tema PI'P 2: "Pacyer peneifHOH 3aIIMTHI M aBTOMATHUKH MOACTAHIIUA"

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIN OMIIET 10 JUCIUIUINHE BKJIFOYACT B ceOs IBa TEOPETHUECKUX BOMPOCH 10 TEMaM, H3JIOKCHHBIM B 4 paszene
nannoit PIT/I. Bunersr xpansrcs Ha kadeape u YTBEPIKICHBI €€ 3aBEAYIOIIM.

HpI/IMepI)I BOIIPOCOB U SaHaHHﬁ KOMITBIOTCPHOTI'O TCCTUPOBAHUS

DnekTpuyeckas CTaHIUs — 3TO. ..

JNEKTPOYCTAHOBKA, TPOU3BOIAIIAS DIICKTPHUUSCKYIO SHEPTHIO

ANEKTPOYCTAHOBKA, TIPOU3BO/IAINAS IIMEKTPUIECKYIO U TETUIOBYIO SHEPTHUIO

ANEKTPOYCTAHOBKA, IPOU3BO/IALIIAS ANMCKTPHUCCKYIO HIIH IEKTPUUCCKYIO H TCIUIOBYIO SHEPTUIO

Onexrpudeckas HOACTAHIUS — 3TO. ..

3NIEKTPOYCTAHOBKA, PeIHA3HAUECHHAS JUIS IIPHeMa U ITPpeoO0pa30BaHUs IEKTPHUIECKOI SHEpTUn
JNIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, IPe0OpasyeTcs, MOTPeOIsIeTCs AIEKTPOIHEPTHS
JNIEKTPOYCTaHOBKA, MPOU3BOAAIIAS NEKTPHUYECKYIO U TEILIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT 00beqUHEHHAs SHEPTeTHYECKask CHCTeMa
VYpana

Cubupn

Bocroka

Cesepo-3anana

CesepHoro Kapka3za

[TpUHIMIIBI TOCTPOCHUS CXEM HIIEKTPOCHA0KEHHUS
OTKa3 OT XOJIOHOTO pe3epBa

pasnenbHas paboTta JIHHUHA U TpaHChopMaTopoB
1enecooOpa3sHoCTh

HaJIe)KHOCTh

rIIyOOKO€ CEKIIHOHUPOBaHHUE

K I xareropuu no crenenu 6ecnepe0oiHOCTH 3IEKTPOCHAOKEHUST OTHOCATCS INEKTPONPUEMHUKN
MepEPHIB B JICKTPOCHAOKEHNH, KOTOPOE BJICUET 3a 000 00s3aTeNbHOE OTKITIOYEHHE 000pyI0BaHHE
OIMMACHOCTH IS JKU3HU JTIOJEH

KOPOTKHE 3aMbIKaHUS

ITepepsIB B aekTpocHa0)XeHHH TS | KaTeropuu A0ImycKaeTcst Ha BpeMs
BKJIIOYCHUS pe3epBa CHJIaMH ISKYPHOTO ITepcoHaja

ABTOMATHYECKOTO BKIIFOUCHUsI pe3epBa

BBITIOJIHCHHSI OTIEPALIUi AUCIIETICPOM




I'myGokoe ceKkImoHNpOBaHNE TPUMEHSIETCS IS
YMEHBILIEHHS CONTPOTUBIICHHS

oOecrieyeH sl 1 TTOBBIMICHUS HaISKHOCTH
YMEHBILIEHUS KOJIMUECTBA MIEKTPUUECKUX alllapaToB

ITuraHue KPYIHBIX U 0CO00 KPYIHBIX HPEIIPHATHI BBIIOIHSAIOT HAPSKCHACM
110 kB

220 kB

6 xB

330 kB

500 kB

35 xB

Pacuer Harpy3ok npousBoguTcs

MOCJIE COCTaBIICHUS CXEM IEKTPOCHAOKCHUS
Ha 3aKIIOYUTENBHOM CTaJuN NPOEKTUPOBAHUSL
Ha Ha4aJbHOU CTaUU IPOEKTUPOBAHUS

VcxonHble aHHbBIE JUIsl OIPEACIICHUS Harpy30K
reHepaJIbHBIH [U1aH

BEIOMOCTH Harpy3ok

cxema

YCTaHOBIICHHAS! MOIIIHOCTh

K03 GHUITIECHTHI

CuoBsle TpaHCGOPMATOPHI U aBTOTpaHC(HOPMATOPHI IpeAHA3HAUEHBI
JUISL IOHIDKEHUS HANPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHNS U TOKa

JUIs IpeoOpa30BaHUs HATIPSKCHHS

JUIsL IpeoOpa3oBaHust TOKa

JUTs IpeoOpa3oBaHusI SHEPTUH C OTHOTO HANPSDKEHHS Ha Ipyroe

MourHocts Tpanchopmatopa ['TIIT onpenensiercs

AKTHBHOW Harpy3Kkoi MpeANpUsTHS U PEaKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON HArpy3Koi NpeANpUsATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU Harpy3Koi NPeAIpUSATHS U IIOJIHOM MOIIHOCTBIO CUCTEMBI

HawuBrIrogHeas MOITHOCTE TpaHC(HOPMATOPa 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpaduka MEeKTPUIECKOH Harpy3Ku
JUIUTENBHOCTH HapacTaHUs HAarPpy3KH IO rojam

YyclIa 4acoB pabOThI MPENPHATHS

CTOMMOCTH 3J1EKTPOIHEPTHH

3apIUIaThl 00CITYKHUBAIOIIETO IIepCOoHaNa

Yncio 1exXoBBIX TpaHC(HOPMATOPOB OMPEIEINIETCS

THTIOM TpaHcpopMaTopa

€IMHUYHOM HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
k03 pUIMEeHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpaTypoil BO3Iyxa

BriximtouaTenu Harpy30k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILIUH TOKOB BO BCEX PEXKHMAX

Pa3beaunuTeny npeaHasHadeHsl 471

CO3JaHUS BUAMMOTO pa3phiBa IIPU PEMOHTE MIEKTPOOOOPYJOBAHUS
KOMMYTAIUH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

nepeBoJa ¢ OJHOMU MapauIeNbHOM BETBU Ha IPYTYIO

Pa3zbenuuuTe M BHIOUPAIOT 110

HOMHHAJIHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LIEHeH
3JIEKTPOAMHAMUYECKON 1 TEPMUUECKON CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPaHUYEHHS

KoHCTpYKTHBHO OTCYTCTBYIOT Pa3beAMHUTENM. .




pyOsimero Tuma

HOJBECHOTO THIIA

TOPU30HTANIBHO - TOBOPOTHOT'O THIA
KaTsIIero TUIa

BAaKyyMHOT'O THIIa

Pa3beauHuTENIMH HE JONYCKAETCS BBIIOJIHATD CIEAYIOIIUE OIepalluu
OTKIIIOUCHHUE U BKIIOUCHUE HeHUTpaiel TpaHC(OPMaTOPOB B TIOOBIX peKUMaX
CO3/IaHHE BUAUMOTO Pa3pblBa B OTKIIOYEHHOH AIEKTPUUECKOH Lenu
OTKJIFOYEHUE U BKJIIOUEHHUE 3apsAAHOTO TOKA LIMH

OTKJIFOYEHUE TOKA HArpys3ku 10 15 A npu Hanpspkenuu g0 10 kB
OTKIFOUEHUE TOKA KOPOTKOTO 3aMBIKAHUS

PazbeauHuTENN BEIOUPAIOT 110

HOMHMHAJIHBIM [1apamMeTpam

HarpysKe BTOPHYHBIX IIeTien
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYEHHS

KopoTko3aMbIkaTenb - 3T0 KOMMYTALMOHHBIH anmnapar...

TpeHa3HaYeHHBIN U OTKITIOYCHHS ICKTPUIECKOH e B HCHOPMAJIBHBIX PeXXHMax padoThl TpaHC(hOpMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS IEKTPUYECKON LeH IPU KOPOTKOM 3aMbIKaHUU

npeHa3HaYeHHBIN TS CO3JJaHUsI HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B LIEHH TpaHC(HOPMATOpa IPH BUTKOBOM 3aMBIKaHHH
BHYTPH TpaHC(HOpPMaTOpa C HENBIO ero JaTbHEHIIEro OTKII0YCHHUS

C CaMOBO3BpPaTOM IIpeIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMbIKAHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIN IS yIPaBICHUS IEKTPUIECKOM LEenblo MPU KOPOTKHUX 3aMbIKAaHHUSX

OrtaenuTenu npegHa3HaAYeHb

JUTS PYyYHOTO OTKIIFOUEHHSI 00€CTOUEHHBIX Lernel

JUTSL PyYHOTO OTKJIFOUEHHUS 1IeTeld 1101 Harpy3Koi

IUTA aBTOMATHYECKOTO OTKITFOYEHHSI 00€CTOYEHHBIX LIENEN
JUTSL TUCTAHIIMOHHOTO OTKITFOUEHHUS LIeTieil ¢ Harpy3Kou
JUIsl aBTOMaTHYECKOIO OTKJIFOUEHUS 1IeTIel 1101 Harpy3Koi

OTaenurens OT Pa3beNUHUTENS OTIUIASTCS
rabapuramu

Croco0OOM raleHus Tyru

IIJIOCKOCTBIO JIBYKEHMS HOMKEN

KOHTAKTHOM CUCTEMOM

OPUBOJIOM

B orxmrouaronmx anmapatax 101 kB He mpuMeHseTcs crocod rameHus Iyru
JIBIDKEHHE AYTH B MATHUTHOM I10JI€

MHOTOKPATHBIA Pa3pbIB LENIU TOKA

raleHue Tyru B y3KUX LEMsaX

YIUIMHEHUE TyTU

JleJIeHHE AJIMHHOM AyTH Ha psJi KOPOTKUX

ABTOMaTHYECKHE BBIKIIIOYATEH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 kB

BrikimrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHs TOKOB K3

KOMMYTallui TOKOB BO BCEX pexUMax

CriocoOBI rameHus AEKTPUIECKOH IyTH UCTIONIB3yeMble B ammapaTax 1o 1000 B

TalIeHue YTy B Ta3aX BEICOKOTO JABJICHNUS, ABMKEHHUE IYTY B MATHUTHOM TI0JI€, YIJIMHEHNE TyTH

YAJIMHEHHE JyT'H, ABM)KEHUE IYTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

TralieHue IyTu B BaKyyMe, yAJIHHEHHE IyrH, IBM)KCHHUE YT B MATHUTHOM I10J1e

JieJICHHe JUTMHHOM IyTH Ha psI KOPOTKUX, TallleHHe IyTH B Macie, yIJIHHCHNE TyTa

yAJTUHEHHE TYTH, ABIKEHNE TYTH B MAaTHUTHOM II0JIE, ACNIeHNE JUIMHHON IyTU Ha sl KOPOTKUX, TAIlICHNUE YT B Y3KHX IIENAX

Jlis ramienus anekTprudeckoi qyru B annaparax 1o u Beiie 1000 B ucnons3yercs
TalleHUE B JJIerase
raiieHue JIyTy B Macie




raiieHue Iyru B BaKyyme
ralieHue IyTy 3a CUeT CHHXPOHHU3ALMH MOMCHTA OTKJIFOUCHUS ¢ OECTOKOBOM May30i
ralieHue JIyra B y3KuX HIeNsX, Y/UIMHEHUE TyTH

H3mepurenbHbIe TpaHCHOPMATOPEI TOKA NPEAHA3HAYCHBI IS
W3MepEeHUs IEPBUIHBIX TOKOB

W3MepeHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHus IEPBUYHBIX TOKOB B CTAHIAPTHBIC BTOPUYHBIC

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
[0 HOMHMHAIIBHBIM IapaMeTpam

110 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMUUYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUIECHHS

MO HarpysKke BTOPUYHBIX LETIeH

JUis CHUKEHUS TEMIIEpaTyphl IUIABIECHUS BCTABKU B IIPEJOXPAHUTENAX C HAIIOJIHUTEIEM UCTIONb3YETCS
MeTaJLTypriuueckuil 3 dexT - Ha MOJOCKH MeIH HaMasHbI HIAPUKU 0JI0BA

IIPOPE3HU, YMEHBILAIOIINE CEYCHUE

yCTaHABIUBAIOTCA NapaJljieIbHbIE UIABKUE BCTABKU U3 Pa3HBIX MaTEPHAIIOB

IUIACTUHBI IEPEMEHHOIO CEYEHUs

HAIOJHUTENb, KOTOPBII IIPU rallleH!uH AyrU OKUCISIETCs (pPeaKusl MPOTEKaeT ¢ MOITIOIEHUEM SHEPTUH)

B xauecTBe MaTepuaia miuaBkoi BCTaBku npepoxpanuteneil tuna IIKT ucnons3yror
cepedpo, amOMUHHUN

AJIFOMUHMH, CTaJIb

MeEb, ATFOMHUHAH

MeJlb, CTalb

MeJib, cepedpo

IIpuMeHeHne KakuX MIaBKUX BCTABOK pasperiaercs?
KaJTHOpOBaHHBIX

HEKaJIMOPOBaHHBIX

1r000T0 THIA

B 3aBUCHMOCTH OT CUTyaLlUl

Kax ciemyer BRIOMpATh MPEIOXPaHUTENN?

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

10 BKJIIOYAIOIEH CITIOCOOHOCTH

0 MPECTbHO TOMYCTUMOMY TOKY, BOSHHUKAIOIIEMY MPH BKIOYeHUH Ha K3

Br160p cxeM 3MeKTpOCHAOKEHUS 3aBUCHUT OT
KaTeropuu norpeduTene

pac4eTHO MOIIHOCTH

YAATIEHHOCTH OT UCTOYHUKA MTUTAHHS
KOJIMYECTBa MOACTaHIIUHI

PO3bI BETPOB

PaznensHast paboTta TMHUMA U TpaHC(HOPMATOPOB IPHHUMACTCS
C LETBIO YBEITMYEHHMS CONIPOTHUBIICHHS H, yMEHbLICHU TOKoB K3
5KOHOMHH 3JIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TTOTEPh

CeueHns IPOBOJIOB | KW Kabenel BRIOUparoT
M0 TEXHUYECKIM YCIOBHSIM

M0 HA/ICKHOCTH

M0 SKOHOMHYECKHM YCIOBHSIM

KalUTaJIbHBIM 3aTpaTaM

CeueHusi MPOBOOB U XU Kaleneil BbIOuparoT
0 CHOCO0Y NMPOKIaIKH

110 HOMHHAJIEHOMY HaIpsDKSHHUIO

MO CTOMMOCTH

10 MOTEPSIM HAPSDKEHUS

Jluaus u3 xabeneil, npeaHa3HaYeHHAS JIS TIepejadd JIEKTPOIHEPTHH Ha PACCTOSTHUE HA3hIBACTCS
KaOeNnbpHBIH KaHal




KaOenpHas JTMHUS
KabebHas TpaHIIes
Ka0OeapHas dCTaKaa

Pacummdpyiite mapky cunoBoro kabenst ACh 3*95

TPEX)KUIBHBIA Ka0eJbh CO CBUHIIOBOM 000JIOUKO# ¢ METHBIMH KHIIAMH, TUTOIIAABI0 CeUeHUs 95 MM2
NIBYX)KUITbHBIN Ka0Oellb CO CBHHIIOBON 000JI0YKON C MEAHBIMH KHJIAMH, TIOMIAIBI0 cedeHus 95 Mm2
TPEX>KWIBbHBINA Kabeb CO CBUHIIOBOM 000JI0UKO# ¢ allFOMUHHEBBIMU JKUJIAMHU, IDIOMIAIbI0 ceYeHUs 95 MM2

TexHUYecKre yCIIOBHs BEIOOpa CCUCHUH BO3IYITHBIX M KAOCIBHBIX JIMHAH
10 HAaIPEBY PaCYETHBIM TOKOM

YCI0BUSAM KOPOHUPOBAHUS

MEXaHUYECKOH MPOYHOCTH

KallUTaJIbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BbIJEIEeHH Teria TokoM K3

croco6am NMpoKIaaKu

NOTEPSIM HaNpsDKEHHS B HOPMAJIbHOM U [IOCIEaBAPUHHOM PEXUMax

Br160p 95KOHOMHUUECKH 11€1ecO00pa3HOTO CEUCHUS IPOU3BOAAT
M0 HOMHHAJIbHOMY HaNpsHKEHUIO

10 5KOHOMHWYECKOH IIIOTHOCTH TOKa

HpUBEJCHHBIM 3aTpaTaM

MO HarpeBYy PaCUETHBIM TOKOM

B 3aBucumocTH OT Ha3HAYEHUS ITMHOIPOBObI IOAPA3ACIIIOTCS
Ha MarucTpanbHble

Ha pacrpeeUTeNbHbIE

Ha aBapuiiHbIC

Ha TPOJUICHHBIE

Ha OCBETHUTEIbHBIE

Ha CMEIlIaHHbIE

IIpu Toxax 6onee 3000 A mpu ClieAyIOUINX CEUEHUSIX TPUMEHSIOT IIHUHBI
KopoOYaTeie

HPSMOYTOJIBHBIE TPEX MTOJIOCHEIE

HpPSMOYTOJIBHBIE IBYX TTOJIOCHBIE

KpyTJIble

MPSAMOYTOJIFHEIE OJHOTIOIOCHBIE

TpaHcopmaTopsl TOKa HE BEIOMPAIOT 1O CIEAYIOLIEMY YCIOBHIO
0 KJIacCy TOYHOCTH

10 TOKY

10 BTOPUYHOM Harpyske

MO HAIPSKEHHIO

10 OTKITIOYAIOIIEH CIOCOOHOCTH

M3mepurenbuble TpaHcHOpMaTOPBl TOKA BBIOUPAIOT
10 HOMHMHAJIbHBIM IapaMeTpam

110 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTOpsl TOKA MpeJHA3HAUCHEI

JUIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYEHMIT Hanbosee ynoOHBIX A1 M3MEPUTEIBbHBIX TPUOOPOB

JUI OTJIENICHUs IEPBUYHBIX LIETIel OT BTOPUYHBIX

JULs IpeoOpa30BaHuUsI TOKA B MEPBHYHBIX LIETIAX

Juis TpeoOpa3oBaHusl MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETMUYMH U A7l OTJETICHHs NEPBUYHBIX L[eTle OT BTOPUYHBIX
JUIsl BBIpaBHUBAHUS IEPEMEHHOIO TOKA

Kakue cxembl IpUMEHSIOT IPH PABHOMEPHOM PacHpeeIeHIH Harpy3KH MO IIomagn?
paauanbHble

MarucTpajbHble

CMEIIaHHbIE

KOJITbIIEBBIE

pacnpenenuTeabHble

Kakue cxembl 2IEKTpUYECKUX CETEel IPUMEHSAIOT IPU HAJIMYMHU TPYIII HATPY30K C HEPABHOMEPHBIM PACIPEAEICHUEM UX 110




IUIOMIAIN 1exa?
panuaibHbIe
MarucTpajibHbIe
CMeEIIaHHbIE
KOJIbLIEBEIE

Kakumu mocTonHCTBaMu 00J1a/1al0T MarkCTPaIbHBIE CXEMBI DJIEKTPHUECKUX CETEeH?
HaJEKHOCTh

MpocToTa

JICIICBU3HA

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaxumu HemoctaTkamMu 001aJar0T paTuaibHbIe CXEMBbI?
HEOKOHOMHUYHOCTh

OrpaHWYeHHasi THOKOCTh CETH

HeOOJTbIIIast HaISKHOCTh

T'onoBoii pacxon 2/IEKTPOIHEPTHH MTPEANIPUITHEM YUUTHIBAECTCS
MIOJIHON pacyeTHON MOIIHOCTBIO

YCTaHOBJICHHOH MOIITHOCTHIO

CpeIHero10BOi MOLTHOCTHIO

T'omoBoe dmcio 4acoB pabOTHI IPEIIPHUSTHS 3aBUCHT OT
MOIITHOCTH ITOTpeduTenen

KaTeropyuy HaJieXKHOCTHU B HJIEKTPOCHA0KESHUH
CMEHHOCTH NPEeIIPHUATHS

XapakTepa IIPONU3BOACTBA

TEXHOJIOTHYECKOTO mporecca

B kxaxux cirygasx 000CHOBaHO COOpPY)KEHHE 3aKPBITHIX ITOICTAHIHH?
IPH CTPOUTENBCTBE MTOCTAaHINI ITTyOOKOTO BBOJA

IpU PaCcHOI0KEHUH Ha CETUTEOHOH TEpPUTOPHH TOpPoa

B 30HAX MPOMBIILIEHHBIX YHOCOB

TIPH HEOOXOMMOCTH CHIDKCHHSI YPOBHS IITyMa

HET BEPHOTO OTBETA

Jlommyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BhIlIe?

HE JOIyCKAeTCs

Jioryckaercs Ha Bceil reppuropun OPY

JIOITYCKaeTCsl TOJIBKO HaJl OIIMHOBKOM, €CIIM 30HbI 3aIlIUThI CTEPKHEBBIX MOJHUEOTBOOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIyCKaeTCs TOJIbKO HaJl CEKLUAMU U MIMHAMH

KomMrieHcupyromue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS IIPH OMPEEIICHUH MTOJTHOW PacueTHOW MOIIHOCTH, TPUMEHSETCS
JUISE KOMITIEHCAI[MA EMKOCTHBIX TOKOB

JUTsL KOMITEHCAIIUN peaKTUBHOM MOIITHOCTH

JUISL KOMITIEHCAIUH TTOTEPh MOIIHOCTH

Ornpenenenye MOITHOCTH KOMIIEHCUPYIOUINX YCTPONCTB B CeTH HampspkeHueM 1o 1 kB ocymecTtsisiercs no
yca0BuUIO OanaHca peakTuBHOM MomtHOCTH Ha muHax HH nexobix TIT

YCIIOBHIO OajlaHca akTUBHOW MotHOCTH Ha tmHax [ TITT

YCJIOBHIO OaaHca MoJIHOW MOMTHOCTH Ha muHax ['TITT




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu onieHUBaHUs OTBETA HA 3a4€Te
O1eHKa «3a4TE€HO) BBICTABIIAETCA, KOTIa 00yJaroUIuiicst JEMOHCTPHPYET TEOPETHUECKUE 3HAHNUS, BIafeeT TEPMUHONOTHEN, [eTaeT

APTYMCHTUPOBAHHBIC BHIBOABI U O606H_ICHI/I${, MOPUBOJUT MPUMEPLI, IIOKA3bIBACT CBO60}1HO€ BJIaZICHUC MOHOJIOTHYECKOH PCUBIO
CrocoOHOCTH OBICTPO pPearupoBaTh HA YTOUHSIONINE BOMIPOCHL.
OlleHKa «HE3aYTEHO» BBICTABISIETCS, KOT/Ia O0YUYAIOIIUIACS JEMOHCTPUPYET HE3HAHHUE TEOPETHUECKIX OCHOB MPEAMETA, HE yMEET
JIeNTaTh apryMEHTHPOBAHHbIE BBIBOIBI U IPUBOIUTH IPUMEPBI, HE BIIAJICET TEPMHUHOJIOTHEH, MPOSIBIISET OTCYTCTBHE IOTHYHOCTH U
MOCJICAOBATCIBHOCTBIO U3JIOXKCHUS, ACIIacT OHII/I6KI/I, KOTOPBIC HE MOKET UCITPABUTD JIAXKE P KOPPEKIINHU ITPEIOAaBaTCIEM.
HpOXO)K,HeHI/Ie KOHTPOJBHOTO MEPOTIPUATHUSA IO CAAaY€ 3a4CTa CHUTACTCA BBIITOJIHCHHBIM YCHICIIHO, €CJIN IIPU €r0 OLICHUBAHUN

IoJIydyeHa OILICHKA «3a4TCHO».

Kputepuu onieHuBanust 0TBETa Ha dK3aMEHE
OreHKa «OTIMYHOY BBICTABIIAETCSA, KOTAA 00yJaroIUiicst AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaeeT
TEPMUHOJIOTHEH, AeNIaeT apryMEHTHPOBaHHBIE BHIBOJIBI M 0000IIEHHS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJICHHE

MOHOJIOTHYECKOH PEYbI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

OreHKa «XOPOIIO» BEICTABISETCS, KOTa 00yJaloIuics IEMOHCTPUPYET IIPOTHBIE TEOPETHUCCKUE 3HAHNUS, BIaTeeT
TEepPMHHOJIOTHEH, 1eaeT apryMEeHTUPOBAHHBIE BBIBOJBI U 0000LIEHNS, IPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIaeT HECYLECTBEHHbIE
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIBHO MITH MTPH He3HAYUTENFHOM KOPPEKIIMH ITPEIOgaBaTelIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOTIa 00yJaloIuics HerTyOOKHe TeOPETHIECKHE 3HAHUS, TPOSBIISET cl1abo
copMUpPOBaHHBIE HABBIKU aHAIN3a ABJIECHUI U MPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apryMEHTHPOBAHHbIE BBIBOJBI U
HPHUBOJHUTH IIPUMEPHI, TOKa3bIBAaECT HE JOCTATOYHO CBOOOIHOE BIa[JIeHHE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEIBHOCTHIO
M3JI0KEHNS, JeaeT OUTHOKH, KOTOPBIE MOXKET HCTIPABUTH TOJBKO IPH KOPPEKIINH MPEIo1aBaTeeM.

OreHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJIaoMuUiica JEMOHCTPHUPYET HE3HAHHIE TEOPETHUECKUX OCHOB TIPeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbI U IPUBOAUTD IIPUMEPBL, HE BIAJEET TEPMUHOJIOIUEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCIIEI0BATEIEHOCTHIO U3IIOKEHNS, ACNNAeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh Jake IIPH KOPPEKIINH

IpenogaBaTCiIeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPHUATHS IO cAaye SK3aMeHa CUUTAETCS BHITIOJIHEHHBIM YCIIEIIHO, €CIIH IIPU €ro OIIEHUBAaHUU
NI0JIy4€Ha OLICHKA HE HIDKE «YIOBJIETBOPUTEILHOM.
ITpn moBexeHny 3k3aMeHa B OopMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMHA OIEHKH SBIISIOTCS:

«oTnmaHOY: noryderue oT 70 1o 100 % 6aIoB Mo TecTy IpH BEIMOTHEHUH TECTA 33 PEITTAMEHTHPOBAHHOE BpeMs
«xopoioy: nonydenue ot 51 10 69 % 6ayuIoB 1O TECTY NPH BHINOJIHEHUN TECTA 32 PETJIAMEHTUPOBAHHOE BpeMs
«YIOBIIETBOPHUTENBHOY: TIoTydeHue oT 31 10 50 % 6ayuioB 1Mo TeCTy MPH BHIMOJIHEHHH TECTa 3a PETIAMESHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPHUTEIILHOY: MOTydeHne Hinke 30 % 0anoB 1o TecTy NpH BBIIOIHCHUH TECTa 33 PErIaMEHTHPOBAHHOE BpeMs

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH

3arnaBsue

Bubauoreka

M3parenscTBo, rof, 21. aapec

JI1.1 | Cubukun O./.

OCHOBBI NEKTPOCHAOKECHUS
00BEKTOB: yueOHOE ocoOre

Mocksa ; bepnun: lupekr-Meaua, 2014,
http://biblioclub.ru/index.php?
page=book&id=229842

JI1.2 | H.IL I'yxos, B.4.
OmnbxoBckuit, . A.
I1aBmroyeHko

CucTeMBI ANIeKTPOCHAOKEHNUS :
y4eOHHUK

Hosocubupck: HI'TVY, 2015,
http://biblioclub.ru/index.php?
page=book&id=438343

JI1.3 | CyBopun A.B.

[TpreMHUKH 1 TOTpeOUTENN
JIIEKTPUUECKON SHEPIUU
CHCTEM 3JIEKTPOCHAOKEHNS
ydeOHOE TIocobme

Kpacuosipck: Cubupckuii denepanbHbIi
yHUBepcurer, 2014,
http://biblioclub.ru/index.php?
page=book&id=364591

JI1.4 | Cubukun 10./1.

OCHOBEI ITPOCKTUPOBAHHS
AIIEKTPOCHAOKEHHS
NPOMBIIUICHHBIX U
IPaXXIAHCKUX 3/IaHUH
y4eOHHUK

Mockga ; bepnun: Jupexr-Menua, 2016,
http://biblioclub.ru/index.php?
page=book&id=459494

6.1.2. Jlono/HUTEILHAS JINTEPATYpa

ABTOpLI, COCTaBUTCIIN

3arnasue

BubGnmoreka

W3maTensCcTBO, TO, AI1. aapec

JI2.1 |bymyes B.B.

Ouepretuka - 2050

Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367

JI2.2 | IIpusanos B.B.

OKcIuTyaTaus JIMHUN
ANEKTpoIepeay CUCTEM
ANIEKTPOCHAOKEHUS : yaeOHOe
nocobue

Mockga ; bepnun : {upexr-Meaua, 2017,
http://biblioclub.ru/index.php?
page=book&id=481650




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.3 | Anekceernxos C.O. TonnuBHO-IHEPreTUYECKUI Mocxksa: KOHUTU-JAHA. 3akoH u
koMmruiekc Poccuu. IIpoGnemsr npago, 2016,
Y TCHICHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.4 | Knesios A.B. CpencTBa ONTUMHU3AIIH Mocksa :COJIOH-ITIPECC, 2009,
nOTpeOICHHS ICKTPOIHEPTHU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMAIMOHHOE page=book&id=117678
nocobue
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
JI3.1 | AaBbinkun M.H. OO01ast SHepreTuKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeTondeckue yka3anus Kk PT'P ttps://lms.misis.ru
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
91 | LMS MOODLE http://moodle-nf.misis.ru/
6.3 IlepeueHnb MPOrpaMMHOTO o0DecedeHust
1.1 Kowmmnac 3D V21-22
I1.2 |Mathcad 14.0 University Classroom Perpetual
1.3 |[MATLAB & Simulink
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 |[SimInTech
I1.6 | Scilab
6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |energybase.ru/ - KaTajor 31eKTPOCTAHIUI (ATOMHBIX, THAPABIHYCCKUX, TEIUIOBBIX U JIP.) U MMOJCTAHIIUN MUpa;
N.2 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTEIBLHBIM pecypcaM;
3 www.intuit.ru — HeEKOMMepUeCKoe 4acTHOe 00pa3oBaTeNbHOE YUPEKACHUE JOMOTHUTEIBHOTO MPO(ECCHOHATBLHOTO
: oOpaszoBanus «MHTepHET — YHUBepcuTeT MHDOpMaOHHBIX TeXHOIOTHII
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHarueHue
139 VYuebnass maboparopuss (kommbloTepHblii | Kommexkr  yueOHoii  mebenm Ha 24 Mecra  ais
KJIAcC) Kabuner KypCOBOTO u | oOydatonuxcsi, 12 cTalMOHAPHBIX KOMITBIOTEPOB  JIJISI
JTUTIOMHOTO MPOEKTHPOBaHUS, | oOydaromuxcsi, |  CTalMOHAPHBI  KOMIBIOTED ISt

CaMOCTOSITENBHOM paboThI 00yJarOIuXCs

npernojaBatenst (BCe C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIN, KOMMYTaTtop, JIOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctyn k SUOC
Vuausepcurera MUCHUC wuwepe3 nuuHBI KaOMHET Ha
miarpopme LMS Canvas u Moodle, uIIeH3HOHHBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA 1JISA OBYYAIOIIIUXCA

B mporiecce n3ydeHns TUCIUILIHHEI BRIICNSAIOT JIBA BHJIAa CAMOCTOSTEIFHOM padOTHL: ayJUTOPHAS M BHEAYIUTOpHAsL. AyJUTOpHAS
caMoCTOsITeNIbHAsA paboTa 10 TUCHUIIIHHE BRIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BueayauTopHas camocTosITeNnbHas paboTa - IaHupyeMasi yueonasi pabota oOydyaromumcst, BBIIOJHAeMas: BO BHEAYIUTOPHOE
BpeMsI [0 33/1aHHIO ¥ IIPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTeNs, HO 6€3 ero HeMoCPEACTBEHHOTO y4acTHsI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCIUIUIHHEL, PaCKPHIBAIOIIEH N KOHKPETH3NPYIOIIEH ee
coJiepkaHue, OCYIIECTBIIACTCS 00yIa0MUMC HHUIIMATHBHO, C IETbI0 PeaTH3allil COOCTBEHHBIX YUeOHBIX M HAYUHBIX HHTEPECOB.
Janst 6onee 53p(heKTUBHOTO BBITIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIHUIUINHE MTPENoIaBaTeNlb PEKOMEHIYEeT HCTOUHHUKY IS
paboTHI, XapaKkTepu3yeT HanoboJee palioOHATEHYIO METOIUKY CAMOCTOATENFHOM pabOTHI, IEMOHCTPHPYET paHee BHIIOTHEHHBIE
oOydaromumMucs paboTs! | T. II. BUbI 3a1aHuil U1 BHEAYJUTOPHOI CaMOCTOSTENBHOH paboThI, HX COIEpKaHNE U XapaKTep MOTYT
UMEeTh BapuaTUBHBIHN U quddepeHnnpoBaHHbIN XapakTep, yIUThIBATh HHAUBHYaIbHbIE 0COOEHHOCTU 00YJaIOMIerocs.
CamocrosTensHast paboTa MOKET OCYIIECTBISTHCS HHANBU/YAIBHO WIH IPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHSX B
3aBHCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATENIFHON PabOTHI, ypOBHS CI0XKHOCTH. KOHTpOIB pe3ynsTaToB
BHEAyAUTOPHON CaMOCTOATENIBPHOHN PabOTHI OCYIIECTBISECTCS B IIpeeaX BPEeMEeHH, OTBEICHHOTO Ha 00s3aTeNbHbIC YueOHbIe
3aHATHA 110 TUCLHUIIIMHE HA MPAKTUYECKHUX , TaOOPaTOPHBIX 3aHATHUSIX.




