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®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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HoBorpouuxui ¢puaual

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 DJIEKTPONIPUBOA ¥ aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o yueOHOMY ITaHy 252 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJIUTOPHBIE 3AHATUSL 87 3a4et 6
camocCTosATeNNbHas paboTa 138
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 6 (3.2) 7 4.1)
Kypce>) Hroro
Henens 11 19
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmm 18 |18 |34 |34 (52 (52
[IpakTuueckue 18 (18 |17 |17 |35 |35
B ToMm uuncne uHT. 6 6
Wroro ayn. 36 |36 |51 |51 |87 |87
Konrakrnas pabora 36 |36 |51 |51 |87 (87
Cam. pabota 72 |72 |66 |66 |138 |138
Yacel Ha KOHTPOJIb 27 (27 |27 |27
HUroro 108 | 108 | 144 | 144 | 252 [ 252




IIporpammy cocraBui(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

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 DnexTposHepreTrka u 31eKTpoTrexHuka, 13.03.02 25 Dnexrposneprernka u anexrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOII BO 24.12.2024, 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" 24.12.2024, nporoko:n 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 AUCIMIUIMHBL: 03HAKOMIIEHHE CTYAEHTOB C OCHOBHBIMH TEOPETUYECKUMH MOJI0KEHUAMH CHCTEM
EKTPOCHAOXKEHUS, C JEHCTBYIOIINM 3aKOHOAATEILCTBOM B 00JIACTH SHEPreTUKH; YUaCTHE B PEMOHTHO-
9KCILTYaTAllMOHHBIX HCIBITAHUAX IEKTPOOOOPYIOBAHHS M CPEIICTB aBTOMATH3AINH CHCTEM DIICKTPOCHA0KEHHS
MPeANPUATHI.

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 | DnexTpUuecKue MaIIHHEI
2.1.2  |Ludposas u aHamorosast IEKTPOHUKA
2.1.3 | CunoBas 21eKTpOHUKA
2.1.4 | Onekrpuyeckue U AIEKTPOHHBIE AlIapaThl
2.1.5 | DOHepreTnuecKkuii MEHEPKMEHT

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/I51) HE00X0AUMO KaK

npeuecTByoIIee:

2.2.1 |IIpoMmbllIIEHHBIE CETU
2.2.2 | ABTOMaTH3UPOBAaHHBIA 3JIEKTPONIPHBO.] THIOBBIX POW3BOICTBEHHBIX MEXaHU3MOB
2.2.3 |IIpenaumiaomMHas paKkTHUKa
2.2.4 |IloaroroBka K MpoIEAype 3aIUTHI U 3alUTa BHITYCKHOW KBATH(HUKAIIMOHHON pabOTHI
2.2.5 | ABTOMaTH3alMs TEXHOJOIMYECKUX MTPOLIECCOB

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHT

IK-2: Cnocobden MPOEKTUPOBATH CUCTEMbI JICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUSA C
HCII0Jb30BAHUEM lll/lq)pOB])IX TEeXHOJIOTHii

3HaTh:

[K-2-31 npurImn paboThl, TEXHUYECKNE XapAKTEPHCTUKH U KOHCTPYKTHBHBIE OCOOCHHOCTH 3JIEMEHTOB CHCTEMBI
JNEKTPOCHAOKEHUS 0OBEKTa

YMmerb:

[IK-2-Y1 BBIOUpATH ANMEKTPHYECKHE aMapaThl KaK CPEACTBA YIPABICHUS PEKUMaMU pabOThI, 3alUTHI H PEryIHPOBAHUIL
MapaMeTPOB JIEKTPOIHEPTETHUSCKUX CHCTEM

Baanernb:

ITK-2-B1 MeTomamu aHaMM3a CUCTEM JICKTPOCHAOKECHNS B HOPMAJIbHBIX U aBapUITHBIX CHUTYaIHAX

4. CTPYKTYPA U COJEPKAHHUE

Kon HaumenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHS TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeH Mt pecypcbl padoThI
Pa3gen 1. Beenenne B
JJIeKTPOCHAGKEeHU e
1.1 Llenu u 3a1aun TUCITUTIIIAHEL. 6 6 I1K-2-31 JI1.1J11.4 KMIL,K P1
Enunast sHeprernueckas JI1.5J11.6 M2
cucrema Poccun. Tepmunsl, JI1.7J12.1
ompezeneHus U obmue J2.3
nonoxxerus. ITonsaTue o JI2.5713.1
MIPOMBIIIJIEHHOM 21
AIIEKTPONIOTPeOIeHNN.
YpoBHU cUCTEMBL
ANEKTPOCHAOKCHUS.
OcobeHHOCTH
AIEKTPOCHAOKEHHS
MIPOMBIIIIEHHBIX
npeanpustui /JIex/




1.2 W3y4yeHue riaBHBIX CXEM 8 MK-2-V11IK-2 | JI1.5JI1.6 KMIL,K P1
anekrpocrannuid ['DC, TOC -B1 JI1.7J12.1 M2
n ADC /Tlp/ J12.27J12.3
2.4
JI2.5713.1
€]
1.3 Tunsl 3eKTpoCTaHIU. 12 [MK-2-31 [IK-2- | JI1.5JI1.6 KM1,K P1
OcoOeHHOCTH pabOTHI B V1 T1IK-2-Bl JI1.7J12.1 M2
OaylaHce MOIHOCTH (B J12.2 J12.3
CyTOYHOM Tpaduke 2.4
Harpy3ku) /Cp/ JI2.5J13.1
€|
Pa3gen 2. O6mmue cBegeHust
0 cucreMax
3J1eKTPOCHAOKEH U
NMPOMBIIILIEHHOT0
NpeAnpUsTHS
2.1 Oco0eHHOCTH U OCHOBHBIE 6 TIK-2-31 JI1.2 JI1.3 KM1,K P1
TpeOOBaHUS K CHCTEMaM JI1.5 JI1.6 M2
AIIEKTPOCHAOKEHHS JIT.7J12.1
MIPOMBIIIIEHHBIX J2.2J12.3
npennpustaii. HanpsokeHus 2.4
ANEKTPUUECKUX CETEH. JI2.5J13.1
PexuMbl HEWTpanu €|
ANEKTPUUECKUX CeTei.
[TpreMHUKH SIIEKTPUICCKOM
SHEPTHH MPOMBIIIIICHHBIX
MPEeNIPUATHH.
XapakrepucTuka
ANEKTPOTPUEMHHUKOB IO
HaJEKHOCTH. PeXxuMbI
paboTHI 2MEKTPONPUEMHUKOB.
DJIEeKTpUUYECKHUE HATPY3KU U
nx rpaduxn /JIex/
2.2 Mertoaunka pacuera 4 MNK-2-V1TIK-2 | JI1.3 JI1.5 KMIL,K P1
ANEKTPUUECKUX HArpy30K. -B1 J1.6 M2
Pacuer snekrpuueckux JI1.7J12.1
Harpy3ok /ITp/ J12.2712.3
2.4
JI2.5J13.1
31
2.3 MopaennpoBaHue Harpy30K B 12 [MK-2-31 TIK-2- | JI1.2 JI1.5 KMI1,K P1
cucremax V1TIIK-2-Bl J1.6 M2
AJIEKTPOCHA0KEHUSI. JI1.7J12.1
IIporuosupoBanue JI2.2J12.3
NIEKTPUIECKHUX HATPY30K. 2.4
OCHOBHBIE TTOJIOKEHHS JI2.5713.1
TEXHUKO-IKOHOMHYECKHUX €]

pacueroB B
anexrpocHabxenun /Cp/

Pa3gen 3. BuyrpunexoBsbie
JIeKTPUYECKHE CeTH




3.1

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTAHOBOK I10
OKpYKaroIen cpere.
CTpyKTypa EeXOBBIX
UIEKTPUUECKUX CETeH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(HOpPMaTOPHBIX
nojcTanuui. Meroauka
BbIOOpA YKCIIA U MOLTHOCTH
IIEXOBBIX TPAHCPOPMATOPOB.
KoncrpykruBaoe
BBINOJIHEHHE BHYTPHUIIEXOBBIX
ANEKTPUUECKUN CETEH.
OcHOBHOE
ANEKTPOOOOPYIOBaHKE
1exoBbIX cereit /JIex/

[K-2-31

JI1.5 J11.6
JI1.7J12.2J13.
1
€|

KMI,K
M2

P1

32

Br16op unciia 1 MOIIHOCTH
IIEXOBBIX TPAaHC(HOPMATOPOB.
Pacuer u BeIOOD ceTeif u
anmnaparoB 3allnThl
HanpsbkeHueM g0 1000 B.
Br16op amnmapaToB 3amiuT.
Bri60p ceuenust npoBoOB,
ka0eell 1 MIMH 110 Harpesy.
Br160p ceuenus
MPOBOJHUKOB I10
9KOHOMHYECKOH IUNIOTHOCTH
TOKa U I10 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHUTEIILHBIX
aneKTpoycTanoBok /T1p/

MK-2-V1 IIK-2
-Bl

JI1.5 J11.6
JI1.7J12.2J13.
1
€]

KM1.,K
M2

Pl

33

OcobeHHOCTH
TpaHC(HOPMATOpPOB B
cucremax
ANEKTPOCHAOKECHUSL.
[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CHIIOBBIX
TpanchopmaTopax.
ABTOTpaHC(OPMATOPHL
KonctpykTBHOE
BBINOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHNE
1exoBbIX cereit /Cp/

22

ITK-2-31 TIK-2-
V1IIK-2-Bl

JI1.5 J11.6
JI1.7J12.4J13.
1
€]

KM1.,K
M2

Pl

Pasgen 4. ITogroroBka k
KOHTPOJIbHBIM
MepPONPUATHAM U
BBINOJIHSIEMBIM padoTamM

4.1

O0BeM yacoB
CaMOCTOSTEIBHOW PaboThI Ha
nonrotoBky k KM /Cp/

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

JI1.1J11.2

JI1.3J11.4

JI1.5 J11.6

JI1.7J12.1

J12.2J12.3
2.4

JI2.5713.1
€]

KM2.K
M1

4.2

O0BeM yacoB
CaMOCTOSTENBHOW PabOThI Ha
noarorosky k BP /Cp/

18

I1K-2-31 TIK-2-
V1IIK-2-Bl

JI1.1J11.2

JI1.3J11.4

JI1.5 JI1.6

JI1.7J12.1

J12.2J12.3
2.4

JI2.5J13.1
€]

P1




Pazgen S. BuyrpuszaBojackoe
3J1eKTPOCHAOKEeHUEe

5.1

Hasnavenue u 0coOCHHOCTH
ANEKTPUUECKUX CeTel
BHYTPHU3aBOJICKOTO
ANIEKTPOCHAOKEHHS
HanpsbkenueM Beiie 1000 B.
Bozaymasie nuaum.
KaGenbHble THHUY.
ToxonpoBobel. CxeMbl U
OCHOBHOE
ANEKTPOOOOPYIOBaHKE
[JIaBHBIX OHU3UTENBHBIX
noacranuuii. Kaprorpamma
Harpy3oxk. /JIex/

10

ITK-2-31

JI1.5 J11.6
JI1.7J12.2
2.3
J12.4J13.1
Ol

KM1.,K
M3

P2

52

Pacuer BO31ymIHBIX U
Ka0enbHbIX JIMHUHA. Be16op
CeueHMs. TOKOIIPOBOJIA.
MopenupoBanue
NIEKTPUUECKUX ceTel 10 U
Beime 1000 B. /TIp/

IIK-2-V1 IIK-2
-B1

JI1.5 JI1.6

JI1.7J12.2J13.

1
Ol

KMI,K
M3

P2

53

KomnanoBka riaBHbIX
TOHU3HUTEIBHBIX
noxacranuuil. Ilpumenenue
6ounbIx cxem.KoHcTpykin
pacIpereuTeNnbHBIX
yerpoiicTs. /Cp/

16

I1K-2-31 TIK-2-
V1IIK-2-Bl

JI1.5 J11.6

JI1.7J12.1

J12.2J12.3
2.4

JI2.5]13.1
Ol

KM1.,K
M3

P2

Pasnea 6. Koporkue
3aMBbIKAHNUS B CHCTEMaxX
3J1eKTPOCHAOKEHUSI

6.1

DNEeKTpO’HEpPTreTHIECKas
cucTeMa Kak CIIOJHas
JUHAMHYECKasi CHCTEMA.
IMoHsTHE O TUHAMHYECKOM
PaBHOBECHH B CHCTEMax
IMEKTPOCHAOKEHUSL.
OCHOBHBIC IOHATHUS U
COOTHOIICHUS BEJINYUH TOKOB
KOPOTKOTO 3aMBIKaHUSI.
DAEKTPOJMHAMHUYECKOE U
TEPMHYECKOE ICHCTBHS
TOKOB KOPOTKOTO 3aMBIKaHHUS.
Be160op u mpoBepka
BBICOKOBOJIBTHOU
amnmapartypsl. /JIex/

I1K-2-31

JI1.5 J11.6

JI1.7J12.2J13.

1
ol

KMI,K
M3

P2

6.2

MaremaTnueckue MoJIeNn
TeHEepaTOopOB,
TpaHnchopMaTopoB U IIp.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS B OTHOCUTEIHHBIX
equHunax. Pacuer TOkoB
KOPOTKOT'O 3aMbIKaHUsI B
MMCHOBAHHBIX CTUHATIAX.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS OT UICTOYHUKA
HEOI'paHMYEHHOU MOILITHOCTH.
Pacuer TokoB KOpOTKOTO
3aMBIKaHUS B YCTAaHOBKAX
HanpspkeHuem 10 1000
B.PacueT BeKTOpHBIX
JUarpaMM HU YTIOBBIX
XapakTepuCcTUK Oe3 yuera
APB u ¢ yauerom APB. /TIp/

[IK-2-V1 IIK-2
-Bl

JI1.5 J11.6

JI1.7J12.2J13.

1
€|

KMIK
M3

P2




6.3 OTto6paxkeHue IepexoHOTO MK-2-31 TIK-2- | JI1.5JI1.6 KMIL,K P2
rpoiiecca B V1 IIK-2-B1 JI1.7J12.1 M3
JIMHEapU30BaHHOU cUCTEME JI2.2J12.3
BTOPOTO MOPSIIKA. 2.4
MaremaTnueckue JI2.5713.1
MOJICTTUPOBAaHUE PEXKUMOB 21
KOPOTKOTO 3aMBIKaHUsI B
cucremax
anekrpocHadxkenus. /Cp/

Pa3gen 7. Komnencauus
PeaKTHBHOW MOIIIHOCTH

7.1 [TonsiTHe 0 peakTUBHOMU TIK-2-31 JI1.5 J11.6 KM1,K P2
MOII[HOCTH U €€ JI1.7J12.1 M3
komrneHcauuu. banane J2.2J12.3
AKTUBHBIX U PEAKTUBHOM 2.4
MOIHOCTH. OCHOBHBIE JI2.5J13.1
NOTPeOUTENH PEaKTUBHON €]

MOIIHOCTH (aCHHXPOHHBIE
JIBUTATEIH, CUIIOBBIE
TpanchopMaTopsl,
npeoOpa3oBaTeNbHbIE
YCTaHOBKH U Jip.). Cpencraa
KOMIICHCALIUU PEaKTUBHOI
mo1HocTti. OCHOBHBIE
pacueTsl IpU KOMIIEHCAlluu
pPEaKTUBHOM MOIIHOCTH.
KoHncTpykTusHOE
BBINOJIHEHHE U Pa3MeELIeHUe
KOMIICHCHPYIOIIHX
ycTpoicTs /JIex/

7.2 Br160p KOMIIEHCHPYIOIINX [NK-2-V1T1IK-2 | JI1.5JI1.6 KM1,K P2
yerpoiicts /TIp/ -B1 JI1.7J12.1 M3

J12.2J12.3
2.4
JI2.5713.1
€]

7.3 3HaueHue MEpOIIPUATHIA 110 [MK-2-31 [IK-2- | JI1.5JI1.6 KM1,K P2
KOMITEHCAIINH PEaKTUBHON V1IIK-2-B1 JI1.7J12.1 M3
MOIIIHOCTH. Binsiaue J12.2 J12.3
PEaKTUBHOW MOIIHOCTH Ha J12.4
MOTEPU MOILTHOCTH U JI2.5713.1
3JIEKTPO3HEPTUH. 21
Opranu3aluuoHHbIE

MEPOIIPHUATHS 110
KOMIIEHCALIUU PEaKTUBHON
MOIIIHOCTH: TPABUIIbHBII
BBIOOD JIBUTATETICH,
MTOHIKCHUE HATIPSKCHUS
MaJo3arpyKeHHbBIX
JIBUTaTeNeH, orpaHuYEHUE
XO0JIOCTOTO X044 | T.II.
BzanMooTHOmEHNS
SHEProCcHA0KAFOIINX
opraHuzanui u
noTtpeduTenei
3JIEKTPO3HEPTUH.
HopmarusHas nokymeHTanus
B 00J1aCTH KOMIIEHCAIIUN
peakTuBHON MommHOCTH /Cp/

Pasnen 8. Penelinas
3aIIATA YIEKTPOYCTAHOBOK




8.1 [ToBpexxnenue u 12 TIK-2-31 JI1.5JI1.6 KMI1,K P2
aHOpPMaJIbHBIC PEKUMBI JI1.7J12.4J13. M3
paboTHI B SHEPTETHIECKUX 1
cucremax. [IpuHnuns 21
BBITIOJIHEHMS pesieiiHON
3amuThl. TpeboBaHus K
perneiiHoi 3amuTe
ANEKTPOYCTaHOBOK.

MaxkcuManbHO-TOKOBasI U
nmuddepernnanpHas 3aMuTA.
3ammTa ¥ aBTOMAaTHKA JIMHUIA
JNIEKTponepesaun. 3amura u
ABTOMATHKa JIEMEHTOB
CTaHIIUM, MOJACTAHIMS 1
norpeduteneit
ANEKTPUUECKON SHEPIUU
(3ammTa reHepaTopos,
TpaHC()OPMATOPOB,
JIBUTATEJICH U T.IL.).
ABTOMaTHYECKOE IOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTHYECKECKAs
yacToTHas pasrpyska (AUP).
[Tonsitue o
MHKpOTPOIIECCOPHOM
peneiinoii 3auure /Jlex/

8.2 Pacuer ycraBok pene 5 IK-2-V1T1IK-2 | JI1.5JI1.6 KM1,K P2
TOKOBOM, MAaKCHUMaJIbHO- -B1 JI1.7J12.1 M3
TOKOBOM U JI2.2J12.3
nudepeHInanbHO 2.4
3amuThl, MonienupoBaHue JI12.5J13.1
cucreM 3amuThl. /IIp/ 21

83 DNeKTpOMEXaHUYEeCKHE pelie: 7 TIK-2-31 TIK-2- | JI1.5 JI1.6 KM1,K P2
JJIEKTPOMArHUTHBIE, V1IIK-2-Bl JI1.7J12.1 M3
WHIYKUUOHHBIE. Pene ¢ J12.2 J12.3
TepMETU3UPOBAHHBIMU 2.4
KoHTakTaMu. cTouHukn JI2.5J13.1
OTIEpPaTUBHOTO TOKA Ha €]

[IOCTOSIHHOM U IEPEMEHHOM
Toke. TenemexaHuzanus u
JUCTIeTYepHU3aLus Ha
ANEKTPOCTAHLMSIX U
TOICTAHIIUAX. IKCILTyaTaINs
IUPPOBBIX YCTPOICTB
peneitnoii 3auursl /Cp/
Pasgen 9. IlogroroBka k
KOHTPOJbHBIM
MepOnpHUsSITHM U
BBINOJIHSIEMBIM padoTamM

9.1 O06beM yacoB 13 IIK-2-31 [IK-2- | JI1.1 JI1.2 KMILK
CaMOCTOSTEIBHOW PaboThI Ha VY1 IIK-2-B1 JI1.3J11.4 M3
noarorosky k KM /Cp/ JI1.5 J11.6

JI1.7J12.1
JI2.2J12.3
2.4
JI2.5713.1
€]

9.2 OO6beM yacoB 18 MK-2-31 IIK-2- | JI1.1 JI1.2 P2
CaMOCTOSTENBHOW PabOThI Ha Y1IIK-2-B1 JI1.3 J11.4
noarorosky k BP /Cp/ JI1.5 JI1.6

JI1.7J12.1
J2.2J12.3
2.4
JI2.5713.1

€]




5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI [JIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KontponrsHoe
UHIUKATOPBI Bompocs! a1 noAroToBKU
KM MEpOTIPUATHE N
KOMITeTeHIuit
KM1 VYcrHbli onpoc 1o IK-2-31 ITpuMepHBIe BOIIPOCH! A7l yCTHOTO OIIpOca 10 pa3zenaM JUCHUILITHbBI

paszenam

Paznen 1. Benenue B anekrpocHaO)keHUE

1) Oxapakrepu3yiTe TOIITUBO-3HEPreTHUeCKuil komruiekc PO.

2) ITepeuncnure THIBI AEKTPOCTAHIIHH.

3)

Pazpen 2. O0mue cBeneHus 0 cucTeMax 3JIeKTPOCHA0KEeHUS
MPOMBIIIJIEHHOTO MPEATPUITUS

1) UTo MOHUMAIOT O] SIEKTPOIHEPTETHICCKON CHCTEMOT?

2) Kakue s1eMeHTBI COCTaBIISIIOT SHEPTeTHUECKYIO CUCTEMY?

3) Kak kaccupuuupyroTcst yCTaHOBKH [0 HAISKHOCTH
ANEKTPOCHAOKEHHUST?

4) Yto Takoe 3IeKTpHUIecKas ceTh?

5) Kak paccUuTHIBAIOT ANIEKTPUIECKUE HATPY3KHU?

6) ITo KakuM KpUTEPHAM KIIACCUPHUIUPYIOTCS MEKTPOIPUESMHUKH?
7) Ha xaxue rpymiis! moapasaesnsroTces JIEKTPOIPUEMHIKH 110 PEXKIMY
paboTsI?

8) Kakue »nekTponprueMHUKH OTHOCSTCS K IEPBOM KaTETOPHH MO
HaJISKHOCTH JIEKTPOCHAOKEHUS?

9) Kakue d5eKkTponprueMHUKH OTHOCSTCS] KO BTOPOH KaTeropuu 1mo
HA/ICKHOCTH DIEKTPOCHAOKEeHNUs?

10) Kakue 37eKTponpueMHUKH OTHOCSTCS K TPETel KaTeropuu 1o
HaJISKHOCTH IIEKTPOCHAOKEHUS?

11) Haznauenue u BUJ CyTOYHOTO Tpadrka JEKTPHUUECKUX HATPY30K.
12) Ha3HaueHue U BHJ TOJOBOTO rpaduka MEKTPHYECKUX HArPY30K
Paznen 3. BHyTpHI1I€XOBBIE 3JIEKTPUYECKHIE CETH

1) JIy1s1 9ero CIy’XUT U 4TO MPEACTaBIseT co00ii TenepaTop?

2) Inst yero mpeAHa3HaveH TpaHchopMaTop, U U3 KaKUX YacTed OH
coctout?

3) KakkoBo Ha3HaUeHHE MarHUTONIPOBOA?

4) Kak onpenenstot moTepu B Tpancpopmarope?

5) Kak ocymectinsercs peryaupoBaHue HanpsHKeHUs B
TpaHcdopmaropax?

6) Uro Bxirouaet B cedst TpaHchopMaTopHAs TOACTAHITIS?

7) Kak onpenenstoT MecTo pa3MelieH s TpanchopMaTopHoOit
MOJICTAHLIMHU Ha IPEANPUATUH?

Paznen 4. BHyTpr3aBojIcKoe IeKTpOCHa0KEeHUE

1) Ilepeuncnure cnocoObl KaHATU3AIMN dJEKTPHUUECKON dHEPTUH 110 1
kB u Bbimie 1 xB.

2) Kak mpou3BOIT BEIOOp cedeHus Kabeneit?

3) Uro Ha3BIBaeITCS SKOHOMHYIECKIM CEIEHHEM ITPoBOaa?

4) Kakue tunsi JIDII BBl 3HaeTE?

5) Uro Takoe “npomyckHas criocodHocts” JIDII? OT yero oHa 3aBUCUT?
6) ITepcniexTHBHI pa3BUTHA 3aKPHITHIX JIDII.

7) Uro Taxkoe ra30u301upoBaHHbIC Kabemn?

8) Uro npexacTaBisiioT cOO0H KOHCTPYKTUBHO BO3AYILIHbBIE JTMHU?

9) [lepeuncnure TUIBI TOKOIIPOBOIOB.

Paznen 5. KopoTkue 3aMBIKaHIS B CHCTEMAaXx IEKTPOCHAOKEHUS

1) Kakoe cocTosiHuE CHCTEMBI ANIEKTPOCHA0KEHHE PUHSITO CUUTATD
yCTaHOBHUBIIEMCS?

2) KaxkoBBI IpUYUHB BOSHIKHOBEHHS 3JIEKTPOMAarHUTHBIX MEPEXOIHBIX
MPOIECCOB B CHCTEMAX IEKTPOCHAOKEHNUS?

3) Yto Ha3bIBAIOT KOPOTKUM 3aMbIKaHHEM?

4) Kakue 3aaun pemaroT Ipyu pacyeTe 3JIeKTPOMarHUTHBIX
HEPEXOAHBIX IPOLECOB?

5) [lepeuncanre KOTMUECTBEHHBIE OIICHKU XapaKTepa Mepex0JHOro
npoiecca.

6) UTo omeHMBaeT TepMUIECKast CTOMKOCTB IIePEX0IHOTO mporecca?
7) Ilo xakoli BeMUUNHE OIIEHUBAIOT AIIEKTPOANHAMHYECKYIO CTOUKOCTH?
8) Ot 4ero 3aBUCHUT AJTUTENBHOCTH MEPEXOIHOTO Tpo1iecca?

Paznen 6. KomneHcanust peakTHBHON MOILTHOCTH




1) [aiiTe onpeneneHne peakTHBHON MOIIIHOCTH.

2) Iepeunciute ycTpoicTBa, KOTOPBIC CHUXKAIOT KO3 PUIIUEHT
MOIITHOCTH CHUCTEMEI.

3) ITepeuncnure OCHOBHBIE TUIIHI KOMIIEHCUPYIOIIUX YCTPOMCTB.
4) Kak mpou3BoIsT BEIOOP KOMIIEHCUPYIOIIUX YCTPOHCTB?

5) YkakuTe MecTa yCTaHOBKHM KOHAEHCATOPOB Ha MOJICTAHIHH.
Pasnen 7. Peneiinas 3amuTa 3J1€KTpOYCTaHOBOK

1) Kaxue TpeboBaHUS MPEABSIBISAIOTCSA K yCTPOUCTBAM 3aIIUTHI?
2) Kakue cpeacTBa UCTIONB3YIOT AT 3aIUTHI CETEN OT KOPOTKUX
3aMbIKaHUN?

3) Uro Takoe BpeMATOKOBAs XapaKTepUCTUKa?

4) Ot yero 3auMIIaeT e KOMOMHUPOBAHHBIN aBTOMAaTUYECKUIt
BBIKJIIOYATENb?

5) Kax BBIOMPAIOT TOK CpabaThIBAHUS CPEICTB 3AIMUTHI?

6) B xakux sJeMeHTax dNeKTPUIECKOi CeTH BO3HUKAIOT MOTEPH
SHEpruu?

7) Uem onpenemnsieTcs BEMMYMHA TOTEPh SHEPTHH B AIEKTPHUCCKIX
cersx?

8) Kaxoii sHepreTHuecKuii mokasarenb HOPMUPYETCS AT KPYIMHBIX
HoTpeOuTENEH SHEPIUU U oYeMy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBIE [UTS TIOBBIIICHNS KA9eCTBa
HOTPeOIsIEMOI JIEKTPOIHEPTUN

KM2

3auer

IK-2-31

Bomnpocs! k 3a4uery

1. Eqgunas sHepreruyeckas cucrtema PO

3. PeiHOK 3n1ekTposHepruu PO

4. OcobeHHOCTH 1 OCHOBHBIE TPEOOBaHHS K CUCTEMaM
9NEKTPOCHAOKEHHS TPOMBIIIICHHBIX PEANPHATHH

5. OCHOBHBIC TIOJIO’KEHHUS TEXHIUKO-KOHOMHUYECKHAX PACUETOB B
3IEKTpOCHAOKEHNH. HanpsokeHns 3IeKTpHIecKux ceTei

6. PexxuMbl HEUTpaJH NEKTPUIECKUX ceTeit

7. llpuemanKy O3 MPOMBIIICHHBIX PEATIPUATHI

8. XapakTepHucTHKa TEKTPOTIPUEMHUKOB 110 HAISKHOCTH

9. PexxuMBbI paboThI AMEKTPOIPUEMHHUKOB

10. DrekTprYEeCKUE HATPY3KH U UX TPadUKH

11. Ha3HaueHne 1 0COOCHHOCTH IEKTPHUCSCKUX CeTeH HalpsHKCHUEM
1o u Beime 1000 B

12. Bo3aymiHele TMHUHA

13. KabenpHbIe THHUN

14. ToxkompoBo bl

15. CxeMBI ¥ OCHOBHOE 3IEKTPOOOOPYJOBAHHE ITIABHBIX
MOHU3UTENBHBIX MOACTAHIUN

16. CTpyKTypa 1IEXOBBIX MOJICTAHIIUI U ceTei

KM3

DK3aMeH

IK-2-31

Bompocs! k 2k3aMeny

1 Br16op uncia 1 MOIIHOCTH CHIIOBBIX TpaHC(OPMAaTOpPOB

2 Br16op MecTa pacrosioskeHus TIaBHBIX M [EXOBBIX
MOACTaHIINI

3 Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS

4 DIeKTPOIMHAMHUYECKOE B TEPMUIECKOe NEHCTBHS TOKOB
KOPOTKOTO 3aMbIKaHUS

5 Br160p 27eKTpUYECKUX amnmnapaTroB U TOKOBEAYIIUX YacTel
6 OnekTpuuecKuil pacyeT OCBEIICHUs

7 CpencTBa KOMIEHCAlMK PEAKTUBHON MOIIHOCTU

8 OCHOBHBIE pacyeTsl MPU KOMIEHCALUH PEaKTUBHOMN
MOIIHOCTH

9 KoHCTpyKTHBHOE BBIIOJIHEHHE U pa3MEIIeHHE
KOMIIEHCUPYIOIIUX YCTPOICTB

10 TpeboBaHus K pelelHON 3aIIuTe IEKTPOYCTaHOBOK

11 3amuTa ¥ aBTOMaTHKa JIMHUI 3JeKTporepeiadn

12 3ammTa ¥ aBTOMaTHKA DJIEMEHTOB CTAHITUH, MOJICTAHIIHS U

noTpeduTeneit AMEeKTPHUECKON 3HEPTHH (3alKUTa TeHepaToPOB,
TpaHchopMaTopoOB, IBUTATENEH U T.I1.)

13 INonsTHA 006 aBTOMAaTHYECKOM ITOBTOPHOM BKJIIOUCHHUH
(AIIB) 1 aBTOMaTH4YeCKO# YacTOTHOH pa3rpyske (AUP)

14 Peanuzanus peneliHO# 3alIMTHI U CXEM aBTOMAaTHKH




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemsbie
WHIUKATOPBI Conepxanue paboThl
KOMITIETCHITUIA

Kon Ha3panne
padoTsl paboTsl

P1 PIP 1 [MK-2-Y 1;I1K-2-B1 Tema PI'P: DnextpocHabkeHHE yIacTKa MEXaHHIECKOTO Iexa
Copnepxanne PT'P:

1.KpaTkas xapakTepuCTUKa 311€KTPOIPUEMHUKOB 11eXa
2.Bb160p 1 0600CHOBaHUE CXEMBI DIIEKTPOCHAOKEHNUS 1IeXa
3.Pacuer 31eKTpUUECKUX HArpy30K ydacTKa liexa

4.Br100p MapKu U ce4eHHsI TOKOBEAYINX JacTeil (IIpoBoIOB, KabemeH,
IIMHOTIPOBOIOB)

5.Bb100p KOMMYTAIIMOHHOMN M 3allIUTHOM anmapaTypbl
6.Bb100p MOIITHOCTH TPaHC(HOPMATOPOB IIEXOBOM MOICTAHIIUU
7.KommneHcanusi peakTHBHON MOILITHOCTH

8.Pacuer nuraromeit nauu 10 kB

9.KOHCTPYKTUBHOE BBIIIOJIHEHHE LIEXOBOM CETH

1.ITnan ceru 0,4 kB ydacTka nexa

2.Cxema anextpuueckoii cetu 0,4 kB ydacTka nexa
JlononHUTENbHBIE TaHHEIE:

1.Ha I'TIIT npeanpusaTus ycraHoBieHo 2 Tpanchopmatopa TMH-
10000/110

2.Paccrosaue ot I'TIIT no niexa 0,6 km, ot I'TIIT no moacTaHum
SHEProcUcTemMsl — 12 kM

3.MomHOCTh KOPOTKOTO 3aMbIKaHUs Ha muHax 110 kB n/ct
sHeprocuctembl Sk = 1500 MBA

Texymuii KOHTpoJIb 3a BbinonHeHneM PI'P ocymiecTBisercst
IperoaBaTeNieM IyTeM IIPOBEPKH Pa3AeNoB B COOTBETCTBHH C IUNIAHOM
BBINOJIHEHHUS.

P2 PI'P2 [IK-2-Y1;I1K-2-B1 Tema PI'P 2: "Pacuer peneitHOW 3alUThl U aBTOMAaTHUKH MTOACTaHIIAN"

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeHAlMOHHBIH OUJIET O AMCUUILTMHE BKIIOYAET B ce0sl 1Ba TEOPETHYECKUX BOIPOCHI IO T€MaM, H3JI0’KEHHBIM B 4 pasnerne
nanHo# PII/I. busers xpaHsaTes Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIIM.

IIpumMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

Onexrpuyeckast CTaHIUA — 3TO. ..

3IIEKTPOYCTAHOBKA, IPOU3BOASIIAS IEKTPHIECKYI0 SHEPTHIO

NIEKTPOYCTAHOBKA, IPOU3BOAIIAS IEKTPHUYECKYIO U TEIIOBYIO SHEPIHIO

3NEKTPOYCTaHOBKA, TPOU3BOAAIIAS IEKTPHUCCKYIO HIIH IEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

OnexTpuueckas MoCTaHIUA — 3TO. ..

JNEKTPOYCTAHOBKA, NIPeIHa3HAYEHHAs I IIPUEMa U TPeoOpa3oBaHMs AEKTPUUECKON SHEPTHN
3NIEKTPOYCTaHOBKA, B KOTOPOH IMPOU3BOJUTCS, TPEe0OpasyeTcst, MOTPeOISIeTCs SIEKTPOIHEPTHs
3IIEKTPOYCTAHOBKA, TIPON3BOIAIIAS HIEKTPUIECKYIO U TEITIOBYIO SHEPTHIO

B coctaB EDC P® He BXOAUT 00beAMHEHHAS DHEPIeTHIECKas CUCTEMa
VYpana

Cubupnu

BocToka

Cesepo-3amnana

CesepHoro Kaskaza

[TprHIMIIBI HOCTPOECHHS CXEM BIIEKTPOCHA0KEHUS
OTKa3 OT XOJOJHOTO pe3epBa

pasnenbHas paboTa THHUHA U TpaHCHOpMaTopoB
1enecooOpa3HoCcTb

HaJIe)KHOCTh

TITyOOKO€ CeKIIMOHNPOBAHHE

KI KaTeropuu 1o CTCICHU 6CCHCpe60ﬁHOCTH 3H€KTPOCH36)KGHI/I$[ OTHOCATCA 3JICKTPONPHUCMHUKHU
IEPEPLIB B 3J'ICKTPOCH8.6>K€HI/II/I, KOTOPOC BJICUCT 3a c0001i 00s13aTeIFHOE OTKITFOUCHHE 060pyJIOBaHI/IC
OITaCHOCTH JIJIS )KM3HHM JIFOASH

KOPOTKHUE 3aMbIKaHU L




IepepsIB B anekTpocHabXKeHNH A1 | KaTeropuu JOIMycKaeTcsl Ha BpeMst
BKJIFOUEHHs PE3epBa CUIIaMU JIEKYPHOTO IIEPCOHAIA

ABTOMAaTUYECKOTO BKIIFOUEHUS pPe3epBa

BBINOJIHEHUS OIEPalUil JUCIIETYEPOM

FJ'Iy6OK0€ CCKIIMOHUPOBAHUE MTPUMEHACTCA JIsA
YMCHBIIECHUA COIPOTUBJIICHUA

obecreueHys U IOBBIIICHUS HaIC)KHOCTHU
YMEHBUICHU A KOJIMYCCTBA SJICKTPUYCCKUX allllapaToB

[TuTanue KpymHBIX U 0c000 KPYIMHBIX TPEANIPUATHH BBITIOTHAIOT HAMPSHKEHHUEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy3ox mpou3BOAUTCA

THIOCJIE COCTaBIICHHS CXEM JIEKTPOCHA0KEHUS
Ha 3aKITIOYUTENFHOM CTa N IIPOSKTHPOBAHUS
Ha HavYalIbHOM CTa UM MPOEKTUPOBAHUS

HcxonHble naHHbIE Ul ONIPENENICHUS HATPY30K
TeHEepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAsI MOIHOCTh

K02(h pUITEHTHI

CuroBble TpaHC(HOPMATOPHI U aBTOTPaHC(HOPMATOPHI IPeIHA3HAYCHBI
JUTS TOHMKCHU ST HAIPSDKCHUA U TOKa

JUTSL TOBBIIIICHU ST HAIIPSKCHUA U TOKaA

IU1sL IPe0Opa30BaHKs HAIPSDKESHUS

JUTs IpeoOpa3oBaHuUs TOKA

JUIs IpeoOpa30BaHUsI SHEPTUH C OTHOTO HAMPSKEHHS HA APYroe

MourrocTs Tpanchopmaropa I'TITT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaTUs U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
pEaKTUBHOM Harpy3Kou MpeanpUsaTHs U PEaKTUBHON MOILIIHOCTbIO CUCTEMBI
aKTHBHOW Harpy3Kkoi MpeAnpUsTHS U HOTHOW MOIIHOCTBIO CHCTEMBI

Hawussirogseifimas MOIHOCTS TpaHC(hOpMAaTOpa 3aBUCHUT OT
BEITMUUHBI XapakTepa rpaduka dIeKTpUIecKoi Harpy3Ku
JUIMTEIILHOCTH HapacTaHUs Harpy3KH 110 rojam

YHCIIa 9aCOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 00CITY)KUBAIOIETO MIEpCOHANA

Yucno 1exoBbIX TPaHC(HOPMATOPOB OMpEIesIeTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMHUHAITLHOW MOIIHOCTBIO TpaHchopMaTopa
K03 GHUIHEHTOM 3arpy3KH TpaHcdhopmaTopa
TEMIIEpaTypoi Bo3tyxa

BrikimrouaTeny Harpy3oK MmpeaHa3HadeHbI IS
KOMMYTAaIlill HOMUHAJIbHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAX

PazbeaunuTeny nmpeaHa3HadeHsl A

CO3/1aHus BUJMMOTI'O pa3pbiBa IIPU PEMOHTE JIEKTPOOOOPYAOBaHUS
KOMMYTaIUH JFOOBIX TOKOB

ABTOMAaTHUYECKOTO OTKITIOYEHUS TOKOB

nepeBojia ¢ OJHOU MapauleNnbHOM BETBH Ha IPYTYIO

PazbeauHuTen BEIOMPAIOT 11O
HOMHMHAJIBHBIM ITapamMeTpam




Harpy3Ke BTOPUYHBIX LiEHeH
3JIEKTPOAMHAMUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTePUCTHKE TOKOOTPaHUYEHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beUHUTENN. .
pyOsIIero THMa

MOJIBECHOTO THIIA

TOPU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIA

Pa3zbeqHUTENSIME HE JOMYCKACTCS BBIMOJHSITE CICIYIOLIHE ONCPALIIH
OTKJIFOYCHHUE U BKIFOUCHUE HEHUTpaliel TpaHC(OPMATOPOB B JIFOOBIX PEKUMaX
CO37]aHK€ BUJUMOTO pa3pbiBa B OTKIIOUEHHOM JIEKTPUYECKOH IeTn
OTKIIIOYECHHUE U BKIIOYEHHUE 3apSAHOTO TOKA LIHH

OTKJIFOYEHHE TOKa Harpy3ku 110 15 A npu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHHSI

Pa3zweguHuTENN BHIOUPAIOT MO

HOMHHAJIBHBIM ITapaMeTpam

Harpy3Ke BTOPUYHBIX LieHen
JJIEKTPOAUHAMHYECKON ¥ TEPMUUECKON CTOMKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUECHUS

KopoTko3ambIkaTenb - 3T0 KOMMYTaLMOHHBIN aNnapar...

npefHa3HaYeHHBIN T OTKITIOUEHHs SIIEKTPUYECKOH LIeNK B HCHOPMAJBHBIX PeXKHUMax paboTsl TpaHChOpMaTOpa
npefHa3HaYE€HHbIN I OTKIIOYEHHS SIIEKTPUYECKOHN LENU MPH KOPOTKOM 3aMbIKaHHH

TperHa3HaYeHHBIN U CO3TaHMUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHHS B IIENH TpaHC(HOPMATOPa IIPH BUTKOBOM 3aMbIKaHHIH
BHYTPH TpaHC(HOPMaTOpa C LHEIbIO €ro JaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpAaTOM NpeIHa3HAYEeHHBIN [T CO3[aHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHsI IPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IIpeaHa3HaYeHHBbIH JUIsl yIPaBIEHUS JEKTPUIECKOH Lenbo IPU KOPOTKUX 3aMbIKaHHUAX

OTnenureny npeaHa3sHAYEHBI

JUISL py9HOTO OTKIIIOYEHHUSI 00ECTOUCHHBIX LieTel

JUIS Py4HOT'O OTKJIFOUEHMs Lienel o Harpy3Kou

JUISL aBTOMAaTHYIECKOTO OTKIIIOYEHHS 00ECTOYEHHBIX Lieneit
JUISL TUCTAHLIMOHHOTO OTKITIOUEHUs Lieneil ¢ Harpy3koit
JUI aBTOMaTHUUYECKOI'0 OTKIIFOUEHMs LieTel 0 Harpy3Kon

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabapuTamMmu

CTIIOCOOOM TalIeHus Tyr'u

TUIOCKOCTBIO IBUKEHUS HOXKEH

KOHTAaKTHOM CUCTEMOM

TIPUBOJIOM

B oTkmouaromux anmaparax 1ol kB He npumeHsieTcs croco0 raimeHus 1yri
JIBIDKEHHE OYyI'M B MATHUTHOM I10JIE

MHOTOKpPATHBIN pa3phIB LIETIH TOKA

raiieHue JIyru B y3KUX Lersx

YAJIMHEHUE AYTU

JleJieHue ITTMHHOMW JYTH Ha Psii KOPOTKHUX

ABTOMAaTHYECKHE BBIKITIOUATEIN IIPUMEHSIOT B DJICKTPOYCTAHOBKAX
no 1 xB

1o 6 kB

no 10 xB

BeIxirouarenu Harpy30K MpeaHa3HaAYeHbI TS
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

CrocoOBl rameHust MMEeKTPUIEeCKOi TyTH UCTIONb3yeMble B anmapaTax g0 1000 B

ralieHue IyTH B ra3ax BHICOKOTO JIaBJIECHHUS, ABMKEHHE JYTH B MArHUTHOM MOJIE, YIUIHHEHUE IyTH
VIUTHHEHHE TYTH, IBI)KCHHE TYTH B MarHUTHOM II0JIE, TAIlleHNe YTH B BaKyyMe

TalleHue IyTy B BaKyyMe, YIUIMHEHHUE TyTH, JBIXEHIE TyTd B MATHUTHOM II0JIe

JieJIeHne JUIMHHOW JIYTH Ha PsiJi KOPOTKHX, FallleHne AyTrd B Macie, yAJInHEeHHe ayra




YIUIMHEHUE YT, IBUKEHHUE AYTY B MATHUTHOM I10JI€, I€IEHNE AJTMHHON AYTH Ha sl KOPOTKHUX, TallleHHe AYTU B Y3KUX LIENAX

Jlnis ramenus anexkTprudeckoil qyru B annaparax 1o u Beiie 1000 B ucnons3yercs
TaleHue B JJIerase

raiieHue JIyTy B Macie

raiieHue IyTy B BaKyyMe

TalIeHue IyTH 33 CUeT CHHXPOHHU3AIMHA MOMEHTA OTKIIFOUCHHUS ¢ O€CTOKOBOH Imay3oi
raleHue 1yra B y3KuX IIeNX, yIJIUHEHUE JyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA IPETHASHAUCHBI IS
U3MEPEHUs IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

peoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIC

W3mepurenbHble TpaHCHOPMATOPHI TOKA BHIOHPAIOT
110 HOMHHAQJIFHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U NEKTPOINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 Harpy3Ke BTOPUYHBIX IeTIeH

JLnist CHIDKCHUSI TeMITepaTyphl TUIABJICHUS BCTABKH B MTPEAOXPAHUTEIIAX C HAMOJIHHUTENEM HCIOIb3YeTCs
METaJUTyprUUecKuid 3P QEKT - Ha MOJOCKH MEIN HalMasHBI IapUKA 0JI0BA

MPOpe3r, YMEHBINAIOIINE CEUCHUE

YCTaHABIUBAIOTCS MapaUICIIbHBIC TIABKHAE BCTABKU M3 PA3HBIX MATEPUAIIOB

TUTACTUHBI IEPEMEHHOTO CEYCHHS

HATIOJHUTEINh, KOTOPBIN MPH TAIICHUHN TyT'H OKHUCISIETCS (PeaKIusl MPOTEKAeT C MOTIONIEHUEM DHEPTHH)

B kadecTBe Marepuaiia ruiaBkoi BctaBku npenoxpanureneit tuna [IKT ucnons3yror
cepedpo, aTOMUHHN

aTIOMUHWH, CTalb

MEJb, ATIOMUHUNA

MeJib, CTalb

Menb, cepedpo

[TpumeHeHNe KaKKUX TUIABKHX BCTABOK pa3perniaercs?
KaJTHOpOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna

B 3aBHCHMOCTH OT CUTYaIlU{

Kak cnemgyer BeIOMpaTh Ipe1oXpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

O BKITIOYAIOIIEH CIOCOOHOCTH

0 TIPeIeTIbHO JOIYCTUMOMY TOKY, BO3HHKAIOIEMY TIpH BKIo9eHHH Ha K3

Br160op cxeM 311eKTpocHa0KEHUSI 3aBUCHT OT
KaTEerOpuH NoTpeduTemneit

pacyeTHO MOIIHOCTH

YAAIEHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MO/ICTaHIIUH

PO3BI BETPOB

Pa3nenbHas pabora nuHui U TpaHCPOPMATOPOB IPHUHUMAETCS
C LIEJIbI0 YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KW Kabenel BEIOMparoT
N0 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHWYECKHM YCIOBHSM

KaIUTalbHBIM 3aTpaTaM

CeueHns MPOBOJIOB M KW Kabenel BRIOUpAroT
0 cTI0co0y MPOKIAAKA
10 HOMHWHAJIbHOMY HAIPSXKECHUTO




10 CTOUMOCTH
110 MTOTEPsIM HAIIPAKCHUA

Jlunus u3 xabeneil, npeaHa3HAYECHHAS JIS TIepejady JIEKTPOIHEPTHU Ha PACCTOSTHUE HA3hIBACTCS
KaOeNnbpHBIH KaHal

KaOeabHasH JTUHUS

KaOespHas TpaHIIes

KabenpHasg dcTakaaa

Pacmmdpyiite mapky cunosoro xadens ACB 3*95

TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHIJIAMH, TUTOIIAABI0 CeUeHUs 95 MM2
JIBYX>KHJIbHBIN KaOellb CO CBUHLIOBON 00O0JIOYKON C MEAHBIMHU KUJIaMH, TJIOLIAIbI0 cedeHus 95 Mm2
TPEX)KUJIbHBIA Ka0esb CO CBUHIIOBOM 000JIOUKO# ¢ alFOMUHUEBBIMU JKUJIAMH, IIOIIAIbI0 CEYSHHUS 95 MM2

TexHUUECKHE yCIOBHS BEIOOpA CEUCHUI BO3YIIHBIX U KaOEIbHBIX JIMHUI
MO HAarpeBYy PaCUETHBIM TOKOM

YCIIOBUSM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOT'O BblJelIeH s Tera TokoM K3

CTIoco6aM MPOKIIAAKN

HOTEPSM HalPsHKEHHS B HOPMAJIbHOM U IIOCI€aBaPUIHOM PEXKUMaX

BBI60p OKOHOMMHYCCKHN uenecoo6pa3H0r0 CCUCHUS TPOU3BOIAT
110 HOMHUHAJIbHOMY HAIPSAKECHUTIO

10 SKOHOMHUYECKOM MIOTHOCTH TOKa

IMMPUBCACHHBIM 3aTpaTamM

IO Harp€By paCu4CTHLBIM TOKOM

B 3aBucuMoOcCTH OT Ha3HAYEHUS LIMHOIPOBO/IbI TIOAPA3IACIISIIOTCS
Ha MarucTpanbHbIe

Ha pacIpe/eNUTeNIbHbIC

Ha aBapuiiHbIE

Ha TPOJUICIHBIE

Ha OCBETHTEIIbHEIC

Ha CMeIlaHHbIe

ITpu Toxax 6omee 3000 A mpu CISAYIOMMX CEUCHUSIX TPUMEHSIOT IIINHBI
KOpoOUaThIe

HPSIMOYTOJIbHBIE TPEX MOJOCHBIE

HPSIMOYTOJIbHBIE JABYX TIOJIOCHBIE

KpYIJIblE
IPSAMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanchopMaTOphl TOKA HE BRIOUPAIOT IO CIICIYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOU Harpyske

110 HaHpSDKeHI/IIO

10 OTKJIIOYAFOIIEH CITOCOOHOCTH

W3mepuTenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM IIapaMeTpaM

0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U MEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTEPUCTUKE TOKOOIPaHUYEHUS

10 HArpy3Ke BTOPUYHBIX LICHEH

TparchopMaTOpHI TOKA IpeJHA3HAYCHEI

JUIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYCHUH Hanbosee ynoOHBIX I M3MEPUTEIBHBIX IPHOOPOB
JUISL OTAENICHUSI IEPBUYHBIX IIeTieif OT BTOPHUYHBIX

JUIsl IpeoOpa3oBaHusl TOKA B IEPBUYHBIX LIETISAX

JJIsL Hpe06pa3013aHI/I;1 TMICPBUYHOTO TOKA N0 CTaHAAPTHBIX BEJIMYUH U UL OTACICHUA IICPBUIHBIX uenef/i OT BTOPUYHBIX

JUTSL BBIpaBHUBAHUSA MIEPEMEHHOTO TOKaA

Kakwne cxembl HOPUMCHSAIOT ITPU PaBHOMCEPHOM paClpCaCICHUN HAI'PY3KH 110 HJ'IOHIa}II/I?
paauajabHbBIC
MarucTpajbHbIC




CMEIIaHHbIe
KOJIbIICBBIC
pacnpenenuTensHbIe

Kakue cXeMbl AIeKTPUYECKHUX CeTeil MPUMEHSIOT IIPH HATMYUK TPYIII HATPY30K C HEPAaBHOMEPHBIM PACIpPEICICHUEM X I10
IUTOIIAIN rexa?

panuaibHbIC

MarucTpajibHble

CMeLIaHHbIE

KOJIBIIEBEIE

Kaxumu noctrouHcTBaMu 0071a1al0T MarkcTpaabHbIE CXEMBbI DJIEKTPHUUECKHUX CeTei?
HaJCKHOCTh

MpoCTOTa

JeIeBU3HA

BBICOKAasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

Kaxumu HenocraTkamu 001agaoT pagdanbHble CXeMbl?
HEIKOHOMUYHOCTH

OTpaHUYeHHAast THOKOCTh CETH

HeOOoIbIIas HAaJEKHOCTh

['omgoBoit pacxo1 3NEeKTPOIHEPTUN IPEAIPUATHEM YIUTHIBACTCS
MOJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIIHOCTHIO

CpEeITHEr0/I0BOM MOILITHOCTHIO

T'ozoBoe unciio 9acoB pabOTHI MIPEAPUSTHS 3aBUCUT OT
MOIIIHOCTH HOTpeOuTENeit

KaTETOPUH HAJISKHOCTH B JICKTPOCHAOKCHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IpOH3BOACTBA

TEXHOJIOTUYECKOT0 Mmpolecca

B kakux caydasx 000CHOBAaHO COOPYXKEHHUE 3aKPBITHIX MOICTaHIIUH?
HPH CTPOUTEIBCTBE MOJICTAHIMI I'TyOOKOTro BBOAA

IPH PACIIOIOKEHUN HA CEMTEOHON TEPPUTOPHHU Topoa

B 30HaX MPOMBIIIICHHBIX YHOCOB

HPpH HEOOXOANMOCTH CHM)KEHUSI YPOBHSI IIyMa

HET BEpPHOTO OTBETA

JlommyckaeTtcst i IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO10B HA OPY 35 kB u BhImIe?

HE JOIyCKaeTcs

Jomyckaercst Ha Bceil reppuropun OPY

JIOTTYCKAETCS TOIBKO HaJl OITMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJHIEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKAeTCs TOIBKO HaJ CEKIMAMH U IIMHAMH

Komnencupyroniye ycTpoicTBa, MOIIHOCTh KOTOPBIX YUUTBIBAETCS IIPU OIPEAEIEHUY IOJHON pacueTHON MOIIHOCTH, IPUMEHSETCA
JUI KOMIIEHCALlUU €MKOCTHBIX TOKOB

JUI KOMIIEHCALUU PEAKTUBHOM MOLIHOCTH

JUIsl KOMIIEHCALUU [TOTEPh MOILHOCTHU

Onpenenenue MOITHOCTH KOMIIEHCUPYIOIIMX YCTPONCTB B CeTH HampsbkeHueM 1o 1 kB ocymecTsusercs no
YCJIOBHIO OanaHca peakTUBHOM MomHOCTH Ha muHax HH nexoBbix TIT

yCIIOBHUIO OanaHca akTUBHOW MonTHOCTH Ha mmHax [TITT

ycI0BUIO OanaHca MoJHOW MOITHOCTH Ha muHax [TITT




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

Kpurepun oneHrBaHUS OTBETa Ha 3a4eTe

O1eHKa «3aYTEHO) BBICTABIISIETCS, KOT/Ia 00YJaIOIIMNCS 1EMOHCTPUPYET TEOPETUYECKUE 3HAHUS, BlIaleeT TEPMUHONIOTHEH, AenaeT
apryMEHTHPOBAHHEIC BEIBOABI M 000OIIIEHHS, TPUBOJUT IIPHMEPHI, TOKA3bIBACT CBOOOAHOE BIIaICHHE MOHOJIOTHYECKOH PEUbio U
CrocoOHOCTH OBICTPO pPearupoBaTh HA YTOUHSIONINE BOMIPOCHL.

O11eHKa «HE3a4TeHO» BBICTABIISIETCS, KOTJa 00yJaromuiics AeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEMETa, HE yMEeT
JleNaTh apryMEHTUPOBaHHbIE BBIBOIbI U IPUBOJUTH IIPUMEPHL, HE BIIaJieeT TEPMUHOJIOTHEN, IPOSBISIET OTCYTCTBHUE JIOTUYHOCTH U
TIOCIJIEIOBATEIFHOCTEIO M3JI0XKEHHS, IefIacT OMMNOKH, KOTOPBIE HE MOXKET MCIPABHUTh JaKe IIPH KOPPEKIINH TPETIo1aBaTeIeM.

IIpu moBenennn 3auera B (hopMe KOMIBIOTEPHOTO TECTHPOBAHUS KPUTEPUSMH OLCHKHU SIBISTFOTCS:

«3auteHo»: noaydenue ot 50 1o 100 % 6aIoB 1Mo TECTy IPH BHIIOJIHEHUU TECTA 3a PEINIAMEHTUPOBAaHHOE BpeMs

«HE 3a4TEHO»: MmoJTydeHue Meree 50 % 0aioB Mo TecTy

IIpoxoskaeHne KOHTPOIEHOTO MEPOTIPHUATHSA 0 Cade 3a4eTa CUUTACTCS BBIIOJIHEHHBIM YCIICITHO, €CJIU IIPH €T0 OI[CHUBAHIH
MOJTy4eHa OIICHKA «3aYTEHOY.

Kpurepuu onieHMBaHuUs OTBETa Ha 9K3aMEHe

Or1eHKa «OTIIMYHOY BBICTABIISETCS, KOTAA 00YJarOIIUiCS AEMOHCTPHPYET CHCTEMHBIE TEOPETHYECKUE 3HAHNS, BIIaIeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BBIBOBI H 0000IIEHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBACT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH PEUbI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOIIO0Y» BEICTABIIACTCS, KOT/Ia 00yJaIOIIUiAcs IEeMOHCTPUPYET IIPOYHBIC TEOPETHUCCKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BRIBOBI H 000OMICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIacT HECYIICCTBEHHEIC
OIIMOKH, KOTOPBIE OBICTPO UCTIPABIISICT CAMOCTOSITENBHO WK MPU HE3HAYUTENBHON KOPPEKIUHU IPETOAaBaTENEM.

Or1eHKa «yIOBIECTBOPUTEIBHOY» BEICTABILICTCS, KOTIa 00yJaIOIIUICs HErTyOOKHE TCOPETUICCKHE 3HAHUS, TPOSBIISET cl1abo
copMupOBaHHBIC HABBIKN aHAIIM3a SBICHHI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE JeTaTh apIyMEHTHPOBAaHHbIC BRIBOBI 1
HIPUBOINUTH IPUMEPHI, TOKA3bIBAECT HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEN, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHUS, eflaeT OLIMOKU, KOTOPBIE MOXKET UCIIPABUTh TOJBKO IPU KOPPEKIMH MpenoaBaTeseM.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIICTCS, KOT/Ia 00YJAIOIINICS JEMOHCTPHPYET HEe3HAHHE TEOPETHUECKAX OCHOB TIPEeMeTa,
HE yMeeT JeNaTh apryMEHTHPOBAHHbIE BRIBOIBI U IIPUBOIUTH IIPIMEPHI, HE BIIaJeeT TPMHUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TOCJIE0BATENFHOCTHIO H3JI0KEHHS, AeNaeT OMNOKHN, KOTOPBIE HE MOXKET UCIPAaBUTh ke MPU KOPPEKIIUU
IIPENoIaBaTesIeM.

ITpoxoxeHne KOHTPOIHFHOTO MEPONPHUSATHS 110 CAaYe SK3aMEHa CUNTACTCS BBIIOJHEHHBIM YCIEIIHO, €CIU TIPH €T0 OICHUBAHUH
MOJy4YeHa OIEHKA HEe HIXKE «YHIOBICTBOPHTEIHHOY.

IIpu noBeneHnu skK3aMeHa B GopMe KOMIIBIOTEPHOTO TECTUPOBAHMSI KPUTEPUAMU OLECHKH SIBIISIIOTCS:

«OTIIMIHOY: TIosydeHue ot 70 1o 100 % 6ayuIoB 1Mo TECTY NMPH BHIMOJIHEHUN TECTA 32 PETNIAMCHTHPOBAHHOE BPeMsI

«XOpoIIOy: mojrydeHune ot 51 10 69 % 6ayuIoB 1o TECTy NPH BHIITOJHEHUH TECTA 32 PETTIAMEHTHPOBAHHOE BPEMs
«yIOBIETBOPUTENBbHOY: MoiydeHue oT 31 10 50 % 6ainoB 1o TecTy IpH BHIIOTHEHUU TECTa 3a PErTaMEeHTUPOBAHHOE BpeMs
«HEYAOBJIETBOPUTEILHOY: NoydeHHue Hike 30 % 0ansioB Mo TECTy NpH BBHIIOIHEHUH TECTA 33 PErIaMEHTHUPOBAHHOE BpeMst

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBO, TOA, 311. azipec
JI1.1 | Cubukun 0.1 OCHOBBI AIIEKTPOCHAOKEHHS Mockga ; bepnmun: Jupexr-Menua, 2014,
00BEKTOB: yueObHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.2 | H.IL I'yxos, B.4. CHCTEeMBI AIEKTPOCHAOKECHHUS : Hosocubupck: HI'TY, 2015,
OnbxoBckuit, [1.A. y4eOHUK http://biblioclub.ru/index.php?
[TaBroueHKO page=book&id=438343
JI1.3 | CyBopun A.B. [TpuemHuKH 1 OTpEOUTETH Kpacnosipck: Cubupckuii gpenepanbHbIi
ANIEKTPUUECKOMN SHEPTUr yauBepcurer, 2014,
CHUCTEM JJIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
ydebHOe ocobue page=book&id=364591
JI1.4 | Cubuxun M.IO. TexHomorus Mocksa, bepaun: upekr-Menua, 2014,
SHEProcOCPEIKCHNUS : YUCOHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.5 | Cubukun FO.[1. OCHOBBI IPOEKTUPOBAHUS Mockga ; bepnun: upexr-Menua, 2016,
JNEKTPOCHAOKEHUS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX page=book&id=459494
TPaXXKIAHCKHUX 3IaHUH
y4eOHUK
JI1.6 [Kupeesa D.A. OnexTpocHabXeHHE U KHOPYVYC, 2020,
ANEKTPOOOOPYIOBAHHE LIEXOB
MIPOMBIICHHBIX
npexnpusThit: YuebHoe
nocobue




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.7 | b.1A.Kynpum, DnekrpocHabxeHue M.: Tennorexnuk, 2017,
O.Abymyesa, P.E MIPOMBIIIIEHHBIX
MaxupuHa u ap. NpeanpUsITUN: KHUral:
y4eOHUK
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 |bymyes B.B. Ouepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.2 | IIpusanos B.B. OKcmTyaTanys JTHHUIT Mocksa ; bepnun : Jlupexr-Menua, 2017,
ANIEKTpOIepeay CUCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
JI2.3 | Anekceenkos C.O. TomnmuBHO-3HEPreTHYECKUI Mocksa: FOHUTU-TAHA. 3akoH u
komruieke Poccun. IIpoGiemsl mpaso, 2016,
Y TEHICHIIUH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.4 | Knesmos A.B. CpezncTBa onTUMHU3ALUU Mocksa :COJIOH-TTPECC, 2009,
MOTPeOIEeHUS AIEKTPOIHEPTUH: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
JI2.5 | bapronomeii [1.1., DNEKTPOIHEPTETHKA! IOpaiiT, 2020,
Tamunun B.A. WHPOPMALMOHHOE
o0ecIieyeHne CHCTEM
yIpaBieHus: Y4ebHoe
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 | JdaBeiokua M.H. OO01as sHepreTrka: Hosotpounk: HO HUTY MUCuC, 2013,
MeToaudeckue ykasanus k PI'P ttps:/lms.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
91 | LMS Moodle https://moodle-nf.misis.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
1.1 Kommnac 3D V21-22
1.2 [MATLAB & Simulink
113 Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 |SimInTech
I1.6 | Scilab
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |energybase.ru/ - KaTanor IeKTPOCTAHIUN (AaTOMHBIX, THIPABIMYECKHUX, TEIIOBBIX U JP.) U OJACTaHIMI MUPA;
N.2 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTEIBLHBIM pecypcaM;
3 www.intuit.ru — HeEKOMMepYECKOe 4aCTHOE 00pa30BaTeNbHOE YUPEKACHUE JOMOJHUTEIBHOTO MPO(ECCHOHATBLHOTO
) oOpaszoBanus «MHTepHeT — YHUBepcuTeT MHDOpManuoHHBIX TeXHOIOTHI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
139 VYuebnass maboparopus (koMmmbloTepHbIi | Komruiekt  yueOHoW  Mebenm Ha 24 Mecta s
KJIacc) Kabuner KypCOBOTO U | oOyJaromuxcsi, 12 CTalMOHapHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO HNPOEKTHPOBAHMS, | OOyJaromuxcsi, |  CTAalMOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITENBHOM paboThl 00yUYarOIUXCs

npernojaBarest (Bce C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTop, JOCKa ayJUTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC
Vuusepcurera MUCHUC wuyepe3 nuuHbl KaOHHET Ha
miarpopme LMS Canvas u Moodle, uIeH3HOHHBIC
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA




B npouecce n3ydeHns AUCHUILTHHEI BBIACISIOT Ba BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAyAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHUILUIMHE BBIIOJIHICTCS Ha yIeOHBIX 3aHATHAX 1101 PYKOBOACTBOM IIPEIO1aBaTEes.
BHeaynuropHas caMocTosITeNnbHAs padoTa - IaHupyeMas yaeOHast padoTa 00yJaroIiuMCsl, BBITOJIHAEMast BO BHEAYIUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTeNs, HO 0€3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He peyCMOTpEeHHast IPOrpaMMOi ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH 1 KOHKPETU3UPYIOLIEH ee
coJiepyKaHue, OCYIECTBIIAETCS 00yJalOMUMCs HHUIIMATHUBHO, C LEbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6omee 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE IIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUIS
paboTHI, XapaKTepu3yeT Hauboee paloHAIBHYI0 METOIUKY CAMOCTOATENBHOM paboThI, IEMOHCTPUPYET paHee BHIIOTHCHHBIE
oOyuaromMucs paboThl U T. 1. Bupl 3a1annii 1711 BHEayANTOPHOI CaMOCTOSITENILHON paboThl, UX COZIEp)KaHUE U XapaKTep MOTyT
MMETh BapHaTHBHEIHN U T} depeHInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTrosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeHU, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEJIENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDIMHE Ha MPAKTHYECKUX , JAOOPaTOPHBIX 3aHATHIX.




