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Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipoduis
Keamuduxanus Bakanasp
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CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
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PykoBoguTens nonpaseneHus AOLUEHT, 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
TIPEINPHUITHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOI ITPOTPAMMBI
Brox OIT: b1.B.JIB.04

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 |IIpousBoACTBEHHAs MPAKTHKA MO MOIYyIEHHIO IPO(ecCHOHATBHBIX YMEHUH U OIBITa IPO(ecCHOHATBHOI AeATeTbHOCTH
2.1.2 | CunoBas 31eKTpOHUKA
2.1.3 | Teopus 31€KTpOIPUBOLA
2.1.4 | Ludposas n aHamoroBast MEKTPOHUKA
2.1.5 |IIpoexTHBIH TOAX0/1 B TEXHUKE
2.1.6 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS
2.1.7 | DnexTpuyecKre MallHbI
2.1.8 | DAeKTpOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepHaIOBEICHNE

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK

npeIecTByoIIee:

2.2.1 | ABTOMaTHu3alMsl METAJUTyPrUUECKOro IPOU3BOJCTBA
2.2.2 | ABTOMaTH3a1Ms TEXHOJIOIMYECKUX MTPOLIECCOB
2.2.3 | ABTOMaTU3UPOBAHHBIN JIEKTPONPHUBO] TUIIOBBIX IPOU3BOJCTBEHHBIX MEXaHU3MOB
2.2.4 |T'ocynapcTBEeHHAst UTOTOBas aTTECTALIUS
2.2.5 |IIpegnumniomMHas mpakTHKa
2.2.6 | DneKTpONmpUBOA B TEXHOIOTHUAX

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJICHHS €
HCNO/Ib30BaHUEM HU(POBLIX TEXHOJIOTHH

3HaThb:

[MK-2-31 npuHIUn paboThl, TEXHUIECKUE XapaKTEPUCTUKN U KOHCTPYKTHBHBIE OCOOCHHOCTH 3JIEMEHTOB CUCTEMBI
JNEKTPOCHA0KEHUS 0OBEKTa

YMmerb:

[IK-2-Y'1 BBIOMpATH AMEKTPUUIECKHE aNapaThl Kak CPEeACTBA YIPABICHUS PeXUMaMU pabOThI, 3alIUTHI H PEryIHPOBAHUL
apaMeTPOB AJIEKTPOIHEPIETHUECKUX CUCTEM

Baagernb:

I1K-2-B1

MCTOJIaMH aHaJiIn3a CUCTEM 3J'I€KTpOCHa6)KCHI/I$I B HOPMAJIbHBIX U aBapPIﬁHLIX CUTyallusax

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHSA

HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3. sieMble
KOMIICTCHIUH pecypcsl padoThI

Paznen 1. BBenenne B
3J1eKTPOCcHa0KeHue




1.1 Llenu u 3amaun IUCITUTIIIAHEL. 6 TIK-2-31 JI1.1J11.4 KM1,K P1
Enunas sHeprernyeckas JI1.5J11.6 M2
cucrema Poccun. Tepmunsl, JI1.7J12.1
ompezeneHus U obmue J12.3
nonoxxeHus. ITonsaTue o JI2.5713.1
MIPOMBIIIJIEHHOM 21
SHEPronoTpedIeHUH. Y POBHH
CHCTEMBI DIIEKTPOCHAOKEHHS.
OcoGenHoctu
ANEKTPOCHAOKEHHS
MIPOMBIIIEHHBIX
npeanpustuit /Jlex/
1.2 N3ydeHue riiaBHBIX CXeM 3 IK-2-V1T1IK-2 | JI1.5JI1.6 KM1,K P1
anekTpoctanimii /Tp/ -B1 J1.7 M2
21
1.3 Tunel a5ekTpocHalui. 20 TIK-2-31 TIK-2- | JI1.5 JI1.6 KMI1,K P1
OcoGeHHocTH paboTHI B V1I1IK-2-Bl J1.7 M2
OayaHce MOIIHOCTH (B €]
CyTOYHOM Tpaduke
Harpysku) /Cp/
Pasgen 2. O0uue cBexeHus
0 cucreMax
31eKTPOCHAOKEH U
NMPOMBILILIEHHOT0
NpeAnpUsTHS
2.1 OCco0EHHOCTH U OCHOBHBIE 4 I1K-2-31 JI1.2 JI1.3 KM1,K P1
TpeOOBaHUS K CHCTEMaM JI1.5 JI1.6 M2
3IIEKTPOCHAOKECHHS JI1.7J13.1
MIPOMBIIIIEHHBIX €]
npennpustaii. HanpsokeHus
JIIEKTPUYECKUX CETEH.
Pexxumbl HeltTpanun
ANEKTPUUECKUX CeTeil.
[TpueMHUKH SIIEKTPUICCKOM
SHEPTHH MPOMBIIIIICHHBIX
MPEeNPUATHH.
XapakTepucTuka
AIEKTPOTPUEMHHUKOB TTO
HaJeKHOCTHU. PesXxuMEI
paboThI MEKTPONPUEMHUKOB.
DJIEKTpUYECKHUE HATPY3KU U
ux rpaduxnu. Meronuka
pacuera 3IeKTPUUECKUX
Harpy3ok. /Jlex/
2.2 Pacuer anexrpuyeckux 2 TIK-2-Y1 I1K-2 JI1.3 JI1.5 KMI1,K P1
Harpy3ok /ITp/ -B1 JI1.6 M2
JI1.7J13.1
€]
2.3 OCHOBHBIE TIOJIOKEHUS 14 IIK-2-Y11IK-2 | JI1.2 JI1.5 KM1,K P1
TEXHUKO-3KOHOMUYECKUX -B1 IIK-2-31 JI1.6 M2
pacueToB B JI1.7J13.1
anekTpocHadxennu /Cp/ 21

Paznea 3. BuyrpuuexoBbie
3JIeKTPHYECKHe 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
Lex0BbIX cereit. /Cp/

20

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

JI1.5 J11.6

JI1.7J12.4J13.

1
€]

KM1.,K
M2

Pl

Pa3gen 4. BuyrpuszaBojackoe
3J1eKTpPOocHalKeHue

4.1

Hasnagenne u 0coGeHHOCTH
ANIEKTPUUECKUX ceTel
BHYTPHU3aBOJICKOTO
AIIEKTPOCHAOKCHHS
HanpsbkeHueM Beie 1000 B.
Bo3snyinsie nuHun.
KabenbHble TUHUY.
ToxomnpoBoel. CXeMBI U
OCHOBHOE
ANEKTPOOOOPYIOBaHKE
TJIABHBIX TOHU3UTENBHBIX
noactanuuii. Kaprorpamma
Harpy3oxk. /JIex/

I1K-2-31

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

KM2,K
Ml

P1

4.2

Pacuer Bo3aymHbIxX 1
KaOenbHBIX JIMHUHA. BeIOOp
ceueHns Tokomnposoa. /TIp/

IK-2-Y1 IIK-2
-B1

JI1.5 J11.6

JI1.7J12.2J13.

1
01




43

KomnanoBka riaBHBIX
MIOHU3UTENIBHBIX MOICTaHLIUH.
[TpumMeHeHne GIIOTHBIX
cxeM.KoHcTpykuu
pacnpenenuTenbHbIX
ycrpoiicts. /Cp/

14

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

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M2

P1

Paznea 5. Koporkue
3aMBbIKAHHUA B CUCTEMaX
JJIEKTPOCHAGKEHHS

5.1

DJeKTpodHepreTudecKas
cHcTeMa KaK CIIOHAs
JMUHAMAYECKasi CUCTEMA.
[TonsiTHE O AMHAMUYECKOM
PaBHOBECHH B CUCTEMAaX
AIEKTPOCHAOKEHHSI.
OCHOBHbBIC TIOHATHS U
COOTHOILCHUSI BEIMYUH TOKOB
KOPOTKOTO 3aMBIKaHUS.
DNeKTPOINHAMHYECKOE U
TePMUYECKOE JCHCTBUS TOKOB
KOPOTKOTO 3aMBIKaHUSL.
Br16op u nmpoBepka
BBICOKOBOJIbTHOU
anmapatypsl. /Jlex/

[IK-2-31

JI1.5 J11.6

JI1.7J12.2J13.

1
01

KM1.,K
M2

P1

52

MaremaTHueckre MOJean
JIMHUH, TEHEPaTOPOB,
TpancHopMaTopoB U JIp.
Pacuer TOKOB KOPOTKOTO
3aMbIKaHUS B OTHOCUTEIbHBIX
enuHAIAX. Pacuer TokoB
KOPOTKOTO 3aMbIKAaHUS B
MMEHOBaHHBIX eJUHULAX.
Pacuer TOkOB KOPOTKOTO
3aMBIKaHUS OT HCTOYHHKA
HEOTrPaHUYEHHON MOILHOCTH.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHHS B YCTAHOBKAX
HanpsbkeHueM g0 1000
B.Pacuer BeKTOpHBIX
JIarpaMM MU YTIIOBBIX
XapaKTepUCTHK Oe3 ydeTa
APB u c yuerom APB. /TIp/

[K-2-V1 IIK-2
-Bl

JI1.5 J11.6

JI1.7J12.2J13.

1
€|

KM1.,K
M2

P1

53

OTto0paxkeHue nepexoaHOro
npolecca B
JIMHEapU30BaHHOU CUCTEME
BTOPOTO MOPSIIKA.
Maremarnyeckue MOAEIN
3JIEMEHTOB

sHeprocuctemst. /Cp/

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

JI1.5 J11.6
J1.7
Ol

KM1.,K
M2

P1

Paznen 6. Komnencanus
PeaKTHBHOW MOIIIHOCTH




6.1

IlonsATue 0 peakTUBHOM
MOILIHCOTH U €€
komrneHcanuu. banane
AKTUBHBIX ¥ PEaKTHBHOMN
moIHocTi. OCHOBHBIE
MOTPEOUTETH PEaKTUBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEIH, CUIOBBIE
TpaHCHOPMATOPBIL,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MoOIHOCTH. OCHOBHBIE
pacdeTs! IpH KOMIICHCAITH
PEaKkTUBHOM MOIIHOCTH.
KoHcTpykTHBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMITCHCHPYIOIIINX
yerpoicTB /Jlex/

[K-2-31

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M2

P1

6.2

BBI60p KOMIICHCHPYIOLIHX
yerpoiicts /I1p/

[IK-2-V1 IIK-2
-Bl

JI1.5 J11.6
JI1.7J13.1
Ol

KM1.,K
M2

P1

6.3

3HaueHNE MEPOIIPUATHH 110
KOMIIEHCAllU1 PEAKTUBHOU
MoIHOCTH. Biusinue
PEaKTUBHOM MOIIHOCTH Ha
MOTEpH MOILTHOCTHU U
ANEKTPOIHEPTUH.
OpranuzanvoHHbIE
MEpOIPHUATHS 110
KOMIIEHCAllU1 PEAKTUBHOU
MOIIHOCTH: NPaBUIIbHBII
BBIOOp JIBUTATENEH,
MOHIDKCHUE HATIPSKEHHS
MaJi03arpyKeHHbIX
JIBUTATEINCH, OTpaHIMYCHUE
XOJIOCTOTO X0/ U T.II.
B3aumooTHomIEHUS
SHEPrOCHAOKAIOIINX
OpraHu3aiuii u
norpeduteneit
ANEKTPOIHEPTUH.
HopmaTuBHast TOKyMEHTAITHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOI MomHOCTH /Cp/

11

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

JI1.5 JI1.6
1.7
€|

KMI,K
M2

P1

Paznen 7. Pejieiinast 3amura
3J1eKTPOYCTAHOBOK




7.1

[ToBpexxnenue u
AHOPMAaJIbHBIE PEKUMBI
paboTHI B SHEPTETHIECKUX
cucremax. [IpuHnuns
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/

[K-2-31 JI1.5 J11.6
JI1.7J12.4J13.
1

€|

KMIK | Pl

M2

7.2

Pacuer ycraBok pene
TOKOBOU 3amuThl /T1p/

[1K-2-B1 IIK-2
-Vl

JI1.5 J11.6
JI1.7]13.1
Ol

KM1.,K
M2

P1

73

DeKTpoMexXaHWIECKHe pee:
ANIEKTPOMAarHUTHEIE,
MHAYKLUOHHEIE. Pene ¢
TepPMETH3HPOBAHHBIMHA
KOHTakTaMu. MlcTOuHNKH
ONEpaTHBHOTO TOKA Ha
MIOCTOSIHHOM U TIePEeMEHHOM
Toke. TenemexaHuzanus u
JUCTIeTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJCTAHIMAX. DKCILTyaTaIHs
U(POBBIX YCTPOICTB
peneitnoit 3amurhl /Cp/

10

[K-2-31 TIK-2-
V1I1IK-2-Bl

JI1.5 JI1.6 Pl
JI1.7J13.1

€|

KMI,K
M2

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI JJIs
CaMOCTOSITeILHOI MOATOTOBKH

Kon
KM

KonTtponbsHoE
MEpOIpUITHE

IIpoepsembie
WHIUKATOPBI
KOMIIETCHIIUM

Bomnpocs! a1 noaAroToBku

KM1

VYeTHbll onpoc 1o
paszenam

IK-2-31

IIpumepHBIe BOIPOCH AT YCTHOTO OMpOca M0 pa3aenaM AUCHUTLIHHEL
Paznen 1. BBenenue B anekrpocHaOxeHUe

1) OxapakTepu3yiTe TOIUINBO-3HEPTETHICCKHN KoMITIeKe PO.

2) ITepeuncnure THIBI AEKTPOCTAHIINIA.

3)

Pazgen 2. O0mrre cBeieHHS O CHCTEMax IEKTPOCHA0KEHUS
MPOMBIIIICHHOTO MPEATIPUSTHS

1) Uro mOHUMAIOT MOJ ANIEKTPOIHEPTeTHIECKON CUCTEMO?

2) Kakue s1meMeHThI COCTaBIISIOT SHEPTeTHUECKYIO CUCTEMY?

3) Kak xiaccupuuupyroTcsi YCTAaHOBKH 0 HAICKHOCTH
AIEKTPOCHAOKEHHS?

4) Yrto Takoe dMEKTpUIECKast CeTh?

5) Kak paccunThIBarOT 3J1€KTPUYECKIE HATPY3KH?

6) ITo xakuM KpHUTEPHAM KIIACCHPHUITUPYIOTCS MEKTPOITPHEMHUKH?

7) Ha xakue rpynmnsl Mopa3aeistoTCs SIEKTPOIPHEMHHKH 110 PEXXKUMY
paboTel?




8) Kakue »nekTponpHeMHUKH OTHOCATCS K IIEPBOH KaTErOpUH MO
HaJIeXKHOCTH JJIEKTPOCHAOXKEHHs?

9) Kakne s1meKTponprHeMHUKN OTHOCSTCS KO BTOPOH KaTerOPHH T10
HA/IKHOCTH DIIEKTPOCHAOKEHNUS?

10) Kakue 31ekTponprueMHUKNA OTHOCATCS K TpETel KaTeropuu 1o
HaJIeXKHOCTH 3JIEKTPOCHAOXKEHHS?

11) Ha3HaueHne u BUI CYTOYHOTO TpadyKa IEKTPUIECKAX HATrPYy30K.
12) Ha3HaueHne u BUJ FOA0OBOTO rpaduka IEeKTPHUECKUX HArPy30K
Pazgen 3. BuyTpunexoBsle 3IEKTpUYECKHE CETH

1) JIy1s1 9ero CIy’XHUT U YTO MPEACTaBILIET co00i TerepaTop?

2) Jlys wero mpegHa3HAuCH TpaHC(HOPMATOP, U U3 KAKHUX JaCTeH OH
cocTout?

3) KakkoBo Ha3HaueHHEe MarHUTONIPOBOAA?

4) Kak ompenenstoT moTepu B Tpanchopmarope?

5) Kak ocymiectisercs peryTnpoBaHie HAPsDKEHUS B
Tpanchopmaropax?

6) Uro BrirOUaet B ceds TpaHchopMaTopHast MOACTAHITIS?

7) Kax onpeznenstor MecTo pa3MereHus TpaacdopmaTopHoOit
MOJICTaHLIUH Ha MPEANPUSTHH?

Pasnen 4. BHyTpH3aBoacKoe 3IeKTpOCHA0KEHNE

1) ITepeuncnure crocoOB! KaHATH3ANH AIEKTPUIECKO SHEprHuH 10 1
kB u Bbimie 1 kB.

2) Kak npou3BOIST BEIOOp cedeHus kabeneit?

3) Uro Ha3BIBacITCS SKOHOMHIECKIM CEYEHHEM ITpoBoaa?

4) Kaxwue tunst JIOII BeI 3HaeTE?

5) YUro Takoe “npomnyckHas cnocobHocts” JISII? OT uero oHa 3aBUCUT?
6) [lepcriektuBbl pazButHs 3aKpbITHIX JIOIT.

7) Uro Takoe ra3ou30IMpoBaHHBIC Kabemn?

8) Uro npencTaBnsaoT co00i KOHCTPYKTUBHO BO3YIIHbIE JIHHU?

9) Ilepeuncnure TUIBI TOKOIPOBOJIOB.

Paznen 5. KopoTkue 3aMBIKaHHS B CHCTEMaX AICKTPOCHAOKEHHS

1) Kaxoe cocTostHEE cHCTEMBI ANIEKTPOCHAOKEHHE IPHHATO CUUTATH
yCTaHOBUBIIEMCS?

2) KakoBbl IpH4YHHBI BOSHUKHOBEHHS JIEKTPOMAarHUTHBIX EPEXOAHBIX
MPOIIECCOB B CHCTEMAaX JIEKTPOCHAOKEHUS?

3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHUEM?

4) Kaxkue 3agaun pemaroT Ipu pacyeTe AIeKTPOMAarHUTHBIX
[EPEXOAHBIX IPOLECOB?

5) IepeuncnuTe KOTMIECTBEHHBIE OLICHKN XapaKTepa IepexoTHOTO
mporecca.

6) Uto olleHMBAET TEPMUYECKAs CTOMKOCTb MEPEXOIHOro mporecca?
7) ITo xako¥i BeTHYIHHE OIIEHUBAIOT AJIEKTPOANHAMIYECKYIO CTOMKOCTE?
8) OT uero 3aBUCHT ATUTETBHOCTD IEPEXOIHOTO Mporecca?

Paznen 6. KomneHcanys peakTuBHON MOLTHOCTH

1) [daiiTe onpenenenne peakTHBHONH MOIITHOCTH.

2) ITepeuncnure ycTpOHCTBA, KOTOPBIE CHIKAIOT KO DHUITHEHT
MOIIHOCTH CHUCTEMBI.

3) Ilepeuncnure OCHOBHBIE TUIIBI KOMIIEHCUPYIOIIUX YCTPOMCTB.

4) Kax mpom3BoAAT BEIOOP KOMITIEHCHPYIOIIUX YCTPOHCTB?

5) YkakuTe MecTa yCTaHOBKH KOHAEHCATOPOB HA MOJICTAHIIHUN.
Paznen 7. Peneitnas 3amura 31eKTpOyCTaHOBOK

1) Kakne TpeOoBaHMS IPEIBABIAIOTCS K YCTPOHCTBAM 3aIUTHI?

2) Kakue cpencTBa HCTIONB3YIOT AJIS 3aIIUTHI CETEH OT KOPOTKUX
3aMBIKaHUI?

3) Yro Takoe BpeMITOKOBas XapaKTepUCTUKA?

4) Ot vero 3amuIacT Ienb KOMOMHUPOBAHHBIH aBTOMATHIECKUH
BBIKITIOYATENb?

5) Kak BbIOMpaIOT TOK cpa0daThIBaHUS CPEACTB 3aIUTHI?

6) B xakux sieMeHTax MEKTPHIECKON CeTH BOSHUKAIOT OTEPH
sHeprun’?

7) Uem onpenensieTcst BETMYNHA IOTEPh SHEPTHU B AEKTPUUECKUX
cersax?

8) Kakoif sHepreTnieckuii moka3aTesrb HOpPMHPYETCS IS KPYITHBIX
norpeduTeneit SHepruu u nouemy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBbIE IS TOBBIILIECHUS Ka4eCTBa
MOTPEOISIEMO ITEKTPOIHEPTUHI




KM2

DK3aMeH

IK-2-31

Bompocs! k 9x3aMeny

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

17. Bo16op 4nciaa 1 MOIIHOCTH CHJIOBBIX TPaHCPOPMATOPOB

18. Be1bop MecTa pactoI0KeHHUs TIIaBHBIX U [EXOBbIX MOACTAHIIHHA
19. Pacder TOKOB KOPOTKOTO 3aMbIKaHUs

20. DNeKTpoAUHAMUYECKOE 1 TEPMHUUECKOE JIEHCTBUS TOKOB KOPOTKOTO
3aMBIKAHHS

21. BoI6op 2MEKTPUUECKUX alapaToB U TOKOBEAYIIUX YacTel

22. DNEeKTPUYECKU pacueT OCBEIICHUS

23. CpencTBa KOMIEHCAIIMM PEAKTUBHON MOIIHOCTHU

24. OcHOBHBIE pacyeTsl IPU KOMIEHCALUH PEaKTUBHON MOITHOCTU
25. KOHCTpYKTHUBHOE BBINOJIHEHUE U Pa3MELEHNE KOMIEHCUPYIOLIUX
YCTPOMCTB

26. TpeboBaHMS K peIEHHO 3aIUTE ITEKTPOYCTAHOBOK

27. 3amuTa 1 aBTOMAaTHKa JIMHUI dJIeKTponepesadn

28. 3amuTa 1 aBTOMaTHKa 3JIEMEHTOB CTaHLU, NOJCTAHLUS U
ToTpednTeNeH MEeKTPHIECKON SHEPTUH (3a1IuTa

TeHepaTopoB, TPAHC(HOPMATOPOB, ABUTATENEH U T.11.)

29. TlonsiTust 06 aBTOMATHYECKOM MOBTOPHOM BKITtoueHNH (AIIB) 1
ABTOMAaTHYECKON 4acTOTHOU pasrpyske (AUP)

30. Peanuzanuus peneitHON 3alIUThI U CXEM aBTOMATHUKH

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemsbie
WHIUKATOPBI
KOMITETCHITUIA

Coneprxanue paboThl




P1 PI'P 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.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (omlcalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

OK3aMEeHAIMOHHBIN OMIIET 10 JUCIUIUINHE BKJIIOYACT B ceOs 1Ba TEOPETHUECKUX BOMPOCH! IO TEMaM, H3JI0KCHHBIM B 4 pa3zene
nannoit PIT/I. bunersl xpausrcs Ha kadeape u YTBEP:KICHBI €€ 3aBEAYIOLIIM.

IIpumMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

DuneKTpuyeckast CTaHIus — 3TO. ..

3IIEKTPOYCTAHOBKA, IPOU3BOASIIAS SIEKTPHIECKYIO SHEPTHIO

3NIEKTPOYCTAHOBKA, MPOU3BOAAIIAS JIEKTPHIECKYIO U TEIUIOBYIO SHEPTHIO

3NEKTPOYCTAHOBKA, IPOU3BOSAIIAS IEKTPHUYECKYIO HIIH IEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

OnexTpryeckas MoJCTaHIUSA — 3TO. ..

3NIEKTPOYCTAHOBKA, PeHA3HAYEHHAS JUIs IpHeMa U ITpeoOpa30BaHUs 3IEKTPUUECKOI SHeprun
ANIEKTPOYCTAHOBKA, B KOTOPOH MPOU3BOAUTCS, MPeoOpasyercs, MOTPEOISIETCS AICKTPOIHEPT s
AIIEKTPOYCTAHOBKA, TIPONU3BOIAIIAS HIIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT o0beqUHEHHAsI SHEPreTHYecKas cucTeMa
VYpana

Cubupn

Bocroka

Cesepo-3amnana

CesepHoro KaBkaza

IIpUHLUIIBI TOCTPOCHUS CXEM DIIEKTPOCHAOKEHHUS
OTKa3 OT XOJIOHOTO pe3epBa

pasnenbHas paboTa JTHHUHA U TpaHChopMaTopoB
1e7IecO000Pa3HOCTh

HaJIeXKHOCTh

TIIyOOKO€ CEKI[HOHUPOBAHHUE

K I xareropuu no crenenu 6ecrepeGoiHOCTH 3JIEKTPOCHAOKEHUST OTHOCATCS MEKTPONPUEMHUKU
HEpEPBIB B ANEKTPOCHAOKEHUH, KOTOPOE BIICYET 3a cO00H 00s13aTeNbHOE OTKIIIOYEHNE 000pYyI0BaHUE
OMACHOCTB JUIs KU3HH JTIOJEN

KOPOTKHUE 3aMBIKaHUS

ITepepsIB B anekTpocHab)XeHHH [T | KaTeropuu A0IycKaeTcst Ha BpeMst
BKJIIOYCHUS Pe3epBa CHIIaMHU ISKYPHOTO ITepcoHaa

ABTOMAaTHYECKOTO BKIIIOYEHHUS pe3epBa

BBITIOJIHEHHUS! OTIEpaLlUii TUCHIETICPOM

I'myGokoe ceKkImoHNpOBaHNE MPUMEHSIETCS IS
YMEHBLIECHUS CONPOTHBICHUS




obecreueHys U MOBBIIICHUS HaIC)KHOCTHU
YMEHBUICHU A KOJIMYCCTBA SJICKTPUYCCKUX allllapaToB

ITuTanue KpymHBIX U 0c000 KPYIMHBIX TPEAIPUATHH BBITIOTHSIIOT HAMPSHKEHHUEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy3ox mpou3BOAUTCA

THIOCJIE COCTaBIICHHS CXEM JIEKTPOCHA0KEHUS
Ha 3aKITIOYUTENFHOM CTa N IPOSKTHPOBAHUS
Ha HavYaJIbHOM CTa UM MPOEKTUPOBAHUS

HcxonHble naHHbIE Ul ONIPENENICHUS HATPY30K
TeHEepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAsI MOIHOCTh

K02(h pUITEHTHI

CuroBsle TpaHC(HOPMATOPHI U aBTOTPaHC(HOPMATOPHI IPeTHA3HAYCHBI
JUTS TOHMKCHU ST HAIPSDKCHUA U TOKa

JUTSL TOBBIIIICHU ST HAIIPSXKCHUA U TOKaA

IU1sL IPe0Opa30BaHMs HAIPSDKECHUS

JUTs IpeoOpa3oBaHuUs TOKA

JUIs IpeoOpa30BaHUsI SHEPTUH C OTHOTO HAMPSKEHHS HA APYroe

MomurrocTs Tpanchopmaropa I'TITT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaTHs U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
pEaKTUBHOM Harpy3Kou MpeanpUaTHs U PEaKTUBHON MOILIIHOCTBbIO CUCTEMBI
AKTHBHOW Harpy3Kkoi MpeAnpUsTHS U HOJTHOW MOIIHOCTBIO CUCTEMBI

Hawussirogseifias MOIHOCTS TpaHC(hOpMaTOpa 3aBUCHUT OT
BEJIMYMHBI XapaKkTepa rpaduka eKTPUUECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWs Harpy3KH 110 rojam

YHCIIa 9acOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIETO MIEPCOHANA

Yucno 1exoBbIX TPaHC(HOPMATOPOB OMpeEIeseTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMHUHAIILHOW MOIIIHOCTBIO TpaHchopMaTopa
K03 GHUIHEHTOM 3arpy3KH TpaHcdhopmaTopa
TEMIIEpaTypoi Bo3tyxa

BrikimrouaTeny Harpy3oK MmpeaHa3HadeHbI 15
KOMMYTaIlill HOMUHAJIBHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEHKIMAX

PazbeaunuTeny nmpeaHa3HadeHsl A

CO3/1aHUs BUJMMOTI'O pa3pbiBa IIPU PEMOHTE JIEKTPOOOOPYAOBaHUS
KOMMYTAITUH JIOOBIX TOKOB

ABTOMAaTHUYECKOTO OTKITIOYEHUS TOKOB

nepeBojia ¢ OJHON MapauleNnbHOM BETBH Ha IPYTYIO

Pa3beauHuTeNM BEIOMPAIOT 110

HOMHUHAJILHBIM ITapaMeTpam

HarpysKe BTOPHYHBIX IleTiel
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYECHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAUHUTENH. ..

pyOsimero Tuma
MOJIBECHOTO THIIA




TOPU3OHTAJIBHO - IOBOPOTHOI'O TUIIA
KaTgalero Tumna
BAKYYMHOTO THUIIa

Pa3zpeqHUTENSIME HE JOMYCKACTCS BBIMOHSITE CICIYIOLIHE ONCPALIIH
OTKJIFOYCHHUE U BKIFOUCHUE HEHUTpalield TpaHC(OPMATOPOB B JIFOOBIX PEKUMaX
CO37]aHKe BUJUMOTO pa3pbiBa B OTKIIOUEHHOM IEKTPUYECKOH IeTn
OTKIIIOYECHHUE U BKIIOYEHHUE 3apSAHOTO TOKA IIHH

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

Pa3zwequHuTENN BHIOUPAIOT MO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3Ke BTOPUYHBIX LEHen
JJIEKTPOAUHAMHYECKON U TEPMUUECKON CTOMKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUECHUS

KopoTko3ambIkaTenb - 3T0 KOMMYTaLMOHHBIN aNnapar...

npefHa3HAaYEeHHBIN T OTKITIOUEHHsS SIIEKTPUYECKOH LIeNK B HCHOPMAJbHBIX PeXKHUMax paboTsl TpaHChOpMaTOpa
nperHa3HaYEeHHbIN I OTKIIOYEHHS SIIEKTPUYECKOM LENU MPH KOPOTKOM 3aMbIKaHHH

TperHa3HaYeHHBIN U CO3IaHMUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHHS B IIEIH TpaHC(HOPMATOPa IIPH BUTKOBOM 3aMBIKaHIH
BHYTPH TpaHC(HOPMAaTOpa C LHEIbIO €ro JaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpAaTOM NpeIHa3HAYEeHHBIN I CO3[aHuUs UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHsI IPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IpeaHa3HaYeHHBbIHN JUIs yIPaBIEHUS JEKTPUIECKOH LENbo IPU KOPOTKUX 3aMbIKaHHUAX

OTnenureny npeaHa3HAYEHBI

JUISL py9HOTO OTKIIIOYEHHUS] 00ECTOUCHHBIX LieTel

JUIS Py4HOT'O OTKJIFOUEHMs Lienel o Harpy3Kou

JUISL aBTOMAaTHYIECKOTO OTKIIIOYEHHS 00ECTOUEHHBIX Lieneit
JUIsl TUCTAHLIMOHHOTO OTKITIIOUEHHs Lieneil ¢ Harpys3koit
JUI aBTOMATHUUYECKOI'0 OTKIIFOUEHMS Lienel 0 Harpy3Kon

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabapuTamMu

CTII0COOOM TalIeHus Tyr'u

TUIOCKOCTBIO IBHKEHUS HOXKEH

KOHTAKTHOM CUCTEMOM

TIPUBOJIOM

B oTkmouaromux anmaparax 1ol kB He npumeHsieTcs croco0 raimeHus 1yri
JIBI)KEHHE OYI'M B MATHUTHOM I10JIE

MHOTOKpPaTHBIN pa3phIB LIETIH TOKA

raiieHue Iyru B y3KUX Lersx

YAJIMHEHUE AYTU

JleJieHue ITTMHHOMW JYTH Ha Psii KOPOTKHUX

ABTOMAaTHYECKHE BBIKITFOUATEIN IIPUMEHSIOT B 2JICKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BrIxirouarenu 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

TralieHue YT B ra3ax BHICOKOTO JIaBJICHMS, ABMKEHHE JYTH B MArHUTHOM MOJIE, YIUIHHEHUE TyTH

VIUTHHEHHE TYTH, IBI)KSHHE TYTH B MarHUTHOM TI0JIE, TAIlleHNe IyTH B BaKyyMe

TalIeHue IyTy B BaKyyMe, YIUIMHEHUE TyTH, JBIKEHIE TyTd B MATHUTHOM II0JIe

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

YAJIMHEHHE IyT'H, IBW)KCHHUE IYTH B MATHUTHOM I10JI€, ACJICHUE JUIMHHOM Iy Ha Pl KOPOTKUX, TaIlIeHUE {YTH B y3KUX MIENIAX

Jlns ramreHus >IeKTpudeckoil qyru B ammaparax 1o u Bbiate 1000 B ucnonesyercs
TralieHue B dJerase

ramieHne IyTy B Macie

TalIeHue IyTH B BAKyyMe

raiieHue Iy 3a CYeT CHHXPOHHU3ALMM MOMEHTa OTKIIFOYEeHHs ¢ O€CTOKOBOM may3oii




raiieHue JIyra B y3Kux HIeJsiX, yJUIMHEHUE Tyru

W3mepurensHble TpaHC(HOPMATOPHI TOKA TPETHA3HAUCHBI IS
U3MEpPEHUs IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

peoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIC

W3mepurenbHble TpaHC)OPMATOPHI TOKA BHIOMPAIOT
110 HOMHHAQJIFHBIM HIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U EKTPOINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 Harpy3Ke BTOPUYHBIX IeTIeH

J1st CHUOKEHHSI TEMITEPATYPhI IUIABJICHHS] BCTABKHU B MPEJOXPAHUTEISIX C HAIOIHUTEIEM HCIIOB3YeTCs
MeTaHJTprI/I‘ICCKI/Iﬁ Bq)(i)eKT - Ha TOJIOCKU MEIU HallassHbI IapUKHU OJIOBA

TPOPE3H, YMCHBUIAIOIINE CCUCHUC

YCTaHaBJIMBAIOTCA MapaICJIbHBIC TIJITAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

IUIACTHHBI [IEPEMEHHOTO CEUCHHS

HAaIIOJIHUTCIIb, KOTOpBIﬁ TIpY Tall€HUU TYTH OKHUCIIACTCA (peaKI_[I/ISI IIPOTEKACT C IMOTJIOIICHUEM BHGPFHH)

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

aIOMUHWH, CTalb

MEb, ATIOMUHUNA

MeJib, CTalb

Menb, cepedpo

[TpumeHeHNe KaKKUX TUIABKHX BCTABOK paspeniaercs?
KaJHOpOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna

B 3aBHCHMOCTH OT CUTYaIlU{

Kak cnemgyer BoIOMpaTh Ipe1OXpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

O BKITIOYAIOIIEH CIOCOOHOCTH

0 TIPeIeTIbHO JOIYCTUMOMY TOKY, BO3HHKAIOIEMY TIpH BKIodeHHH Ha K3

Br16op cxeM 311eKTpocHa0KEHUSI 3aBUCHT OT
KaTEerOpuH NoTpeduTemneit

pacyeTHO MOIIHOCTH

YAAIEHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MO/ICTaHIUH

PO3BI BETPOB

Pa3nenbHas pabora nuHuit 1 TpaHCPOPMATOPOB IPHUHUMAETCS
C LIEJIbI0 YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KUJI Kabenel BEIOMpAroT
N0 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHYECKHM YCIIOBHSIM

KaIUTalbHBIM 3aTpaTaM

CeueHns IPOBOJIOB | KW Kabenel BRIOUpAroT
0 cTI0co0y MPOKIAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

110 TOTEPAM HAMPSHKCHUA

Jlunus u3 kabenet, npeaHa3sHaYEeHHAS /1S TIepeadu IMEKTPOIHEPTHH Ha PACCTOSIHHE HA3hIBAETCS
KaOeNbHBIN KaHall

KaOenpHas JIMHUS

KaOembHas TpaHILes




KabenpHasg dcTakaaa

Pacmmdpyiite Mmapky cunosoro xadens ACB 3*95

TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOH 000JI0UKOH ¢ METHBIMH KHIJIAMH, TUTOIIAABI0 CeueHUs 95 MM2
JIBYX>KHJIbHBIN KaOellb CO CBUHLIOBON 000JIOYKON C MEAHBIMHU KUJIaMH, TJIOLIAIbI0 cedeHus 95 Mmm2

TPEX KUJIbHBIA Ka0esb CO CBUHIIOBOM 000JIOUKO# ¢ aFOMUHUEBBIMU JKUIIAMH, IIOIIAIbI0 CEYeHUS 95 MM2

TexHUYeCKHE yCIOBHS BEIOOpA CEUCHUI BO3MYIIHBIX M KaOEIbHBIX INHUI
MO HarpeBy PaCUETHBIM TOKOM

YCIIOBUSM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KaIlUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJeIeH s Tera TokoM K3

CTIIoco0aM NMPOKIIAAKN

HOTEPSM HalPsHKEHHS B HOPMAJIbHOM U IIOCI€aBaPUIHOM PEXKUMaX

BBI60p OKOHOMMHYCCKHN uenecoo6pa3H0r0 CCUCHUS MTPOU3BOIAT
110 HOMHUHAJIbHOMY HAIPSAKECHUTIO

10 SKOHOMHUYECKOM MIOTHOCTH TOKa

IMMPUBCACHHBIM 3aTpaTamM

I10 Harpe€By paCu4C€THLBIM TOKOM

B 3aBucuMocCTH OT Ha3HAYEHUS LIMHOIPOBOIbI TIOAPA3IACIISIIOTCS
Ha MarucTpanbHbIe

Ha pacIpe/eNUTe/IbHbIC

Ha aBapuiiHbIE

Ha TPOJUICIHBIE

Ha OCBETHTEIIbHEIC

Ha CMeIIaHHbIe

IMpu Toxax 6omee 3000 A mpu CISAYIOMMX CEUCHUSIX IPUMEHSIOT IIINHBI
KOpoOUaThIe

HPSIMOYTOJIbHBIE TPEX MOJOCHBIE

HPSIMOYTOJIbHBIE JABYX TIOJIOCHBIE

KpYIJIble
IPSAMOYTOJIbHBIE OJHOIIOIOCHbBIE

TparchopMaTOpbl TOKA He BRIOUPAIOT 110 CIICIYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOU HarpysKe

110 HaHpSDKeHI/IIO

10 OTKIIIOYAIOIIEH CITOCOOHOCTH

H3mepurenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM IIapaMeTpaM

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIrPy3KE BTOPUYHBIX LIeNEH

TparchopMaTOpHI TOKA IpeJHA3HAYCHEI

JuIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYCHUH Hanbosee ynoOHBIX I M3MEPUTEIBHBIX IPHOOPOB

JUISL OTAENICHUSI IEPBUYHBIX IIeTieif OT BTOPHUYHBIX

JUIsl peoOpa3oBaHus TOKA B IEPBUYHBIX LIETISAX

JUIs IpeoOpa3oBaHMs MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHIHH M IS OTICTICHIS IEPBUYHBIX IeNel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakwne cxembl HOPUMCHSAIOT ITPU PaBHOMCPHOM paClpCaACICHUN HAI'PY3KH 110 HJ'IOHIaI[I/I?
paauajabHbBIC

MarucTpajbHbIC

CMCIIAHHBIC

KOJIBLICBBIC

pacrpeaeinuTeIbHbIC

Kakue cxembl 3JIeKTpUYECKUX CETeH MPUMEHSIOT IIPH HAJTMYUU TPYII HArPYy30K C HEPABHOMEPHBIM pacipe/iesieHueM UX 110
IUIOIIAax 1exa?
panuanbHbie




MarucCTpajJbHbIC
CMCIIAHHBIC
KOJIBIICBEIC

Kaxumu noctouHcTBaMu 0071a1al0T MarucTpaabHbIE CXEMBbI DJIEKTPHUUECKHUX CeTei?
HaJCKHOCTh

MpoCTOTa

JeIeBU3HA

BBICOKAasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

Kaxumu HenocraTkamu 001aJatoT pagdanbHble CXeMbl?
HEOKOHOMUYHOCTH

OTpaHUYeHHAas THOKOCTh CETH

HeOOoIbIIAas HAaJEKHOCTh

['omoBoit pacxo/1 3NeKTPOIHEPTUN TPEAIPUATHEM YIUTHIBACTCS
MOJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIIHOCTHIO

CpEeITHEr0/I0BOM MOILITHOCTHIO

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

KaTETOPUH HAJISKHOCTH B IEKTPOCHAOKCHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IpOH3BOACTBA

TEXHOJIOTUYECKOT0 Impolecca

B kakux caydasgx 000CHOBAaHO COOPYXEHHUE 3aKPBITHIX MOICTaHIIUH?
HPH CTPOUTEIBCTBE MOJICTAHIMI I'TyOOKOTro BBOAA

IPH PACIIOIOKEHUH HA CEMMTEOHON TEPPUTOPHHU Topoa

B 30HaX NMPOMBIILIECHHBIX YHOCOB

HPpH HEOOXOANMOCTH CHI)KEHUSI YPOBHSI IIyMa

HET BEpPHOTO OTBETA

JlommyckaeTtcst 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO10B HA OPY 35 kB u BhIme?

HE JIOIyCKaeTcs

Jomyckaercst Ha Bceit reppuropun OPY

JIOTTYCKAETCS TOIBKO HAJl OITMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJHIEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKAeTCs TOIBKO HAJ CEKIMAMH U IIIMHAMH

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

JUI KOMIIEHCALUU PEAKTUBHOM MOLIHOCTH

JUIsl KOMIIEHCALUU [TOTEPh MOIIHOCTHU

Onpenenenue MOITHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CETH HampsbkeHueM 1o 1 kB ocymecTsusercs no
YCJIOBHIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH niexoBbix TIT

yCIIOBUIO OanaHca akTUBHOW MoUTHOCTH Ha mmHax [TITT

yca0BuUIO OanaHca moJHOW MomHOCTH Ha muHax [TITT




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

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
MpPEToiaBaTeNeM.
IIpu noBeneHnu 3k3aMeHa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSMH OLIEHKHU SIBIISIOTCS:

«OTIIHYHOY: TIosrydeHue oT 70 1o 100 % 6ayuIoB 1Mo TECTY NMPH BHIMOJIHEHHN TECTA 32 PETIAMCHTHPOBAHHOE BPeMs

«XOpOIIOy: mojrydeHue ot 51 10 69 % 6ayuIoB 1o TECTy IPH BHIITOJHEHUH TECTA 32 PETTIAMEHTHPOBAHHOE BPEMs
«yIOBIETBOPUTENbHOY: MoiydeHue oT 31 10 50 % 6ainoB Mo TecTy IpH BHIIOTHEHUU TECTa 32 PErTaMEHTHPOBAaHHOE BpeMs
«HEYJIOBIETBOPHUTENBHOY: MOTydeHne Huke 30 % 0ansoB 1o TecTy NPH BBIIOIHEHUH TECTA 33 PEMIaMEHTHPOBAHHOE BpEMS
ITpoxoxeHne KOHTPOIHFHOTO MEPONPHUSATHS 10 CAaYe SK3aMEHa CUNTACTCS BBIIOJHEHHBIM YCIEIIHO, €CIU TIPH €T0 OICHUBAHUH
MOJy4YeHa OIEHKA HEe HIXKE «YHIOBICTBOPHTEIHHOY.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

BubGnmoreka

W3maTensCcTBO, TO, AI1. aapec

JI1.1 | Cubukun FO./1. OCHOBBI ANEKTPOCHAOKEHHS Mocksa ; bepnun: upexkr-Meaua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.2 | H.IIL I'yxos, B.AL. CucteMsl 3NIeKTPOCHAOKECHUS : Hosocubupcx: HI'TY, 2015,
OmnbxoBckuit, 1. A. y4eOHHK http://biblioclub.ru/index.php?
[TaBroueHKO page=book&id=438343
JI1.3 | CyBopun A.B. [MpueMHNKH U TOTpEOUTETH KpacHosipck: Cubupcexnii dhenepansHbIi
JNEKTPUIECKOIN SHEPTUH yHUBepcHTeT, 2014,
CHUCTEM 3JIEKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
yaebHOe ocobue page=book&id=364591
JI1.4 | Cubukun M.IO. TexHomorus Mockgsa, bepnun: {upexr-Menna, 2014,
SHEprocOepekeHus : yueOHIK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.5 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: {upexr-Menua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIICHHBIX U page=book&id=459494
TPaXAaHCKUX 3JaHUH
y4eOHUK
JI1.6 | Kupeesa D.A. OnexTpocHabXeHNE 1 KHOPYVYC, 2020,
ANEKTPOOOOPYIOBAHNE IIEXOB
MPOMBIIIICHHBIX
npeanpusITHii: YueOHoe
nocobue
JI1.7 | B.1.Kynpus, DnekrpocHabxeHue M.: Tennorexnuk, 2017,
O.A.Bbymyea, P.E MIPOMBIIIEHHBIX
MaxxupuHa 1 IIp. NpeanpusATHi: KHUral:
y4eOHUK
6.1.2. JlonoHUTE/IbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. agpec
JI2.1 |bymyes B.B. Ouepretuka - 2050 Mocksa: Dueprus, 2007,

http://biblioclub.ru/index.php?
page=book&id=58367




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 |IIpuBanos B.B. OKcmTyaTanus THHUI Mockga ; bepnus : lupexr-Menua, 2017,
JJIeKTpoIepeiad CUHCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
J12.3 | Anekceenkos C.O. TomIMBHO-3HEPreTUYECKU I Mocksa: KOHUTU-JAHA. 3akoH u
kommieke Poccun. IIpoGiemsl npaso, 2016,
Y TCHACHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.4 | Knesnos A.B. CpeactBa onTUMHU3aALUU Mocksa :COJIOH-TTPECC, 2009,
NOTpeOIeHUs AIEKTPOIHEPTUU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
JI2.5 | bapronomeii [1.1., DNEeKTPOIHEPTETHKA! IOpaiiT, 2020,
Tamunun B.A. WHPOPMALOHHOE
o0ecIieyeHne CHCTEM
yIpaBieHus: Y4ebHoe
nocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec
JI3.1 | daBbiakua M.H. OO61as sHepreTuka: Hosotpounkx: HO HUTY MUCuC, 2013,
MeTonudeckue ykasanus k PI'P ttps:/lms.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
A1 | LMS MOODLE http://moodle-nf.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
.1 Kommnac 3D V21-22
I1.2 |Mathcad 14.0 University Classroom Perpetual
113 Microsoft Office 2007 Russian Academic OPEN No Level
I1.4 |Anrusupyc Kaspersky Endpoint Security nist 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.5 Microsoft Teams
I1.6 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
1.7 [MATLAB & Simulink
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |energybase.ru/ - KaTaxor 3MEeKTPOCTAHIUH (ATOMHBIX, THAPABINUCCKUX, TEIIOBBIX U JP.) U MOJACTAHIUI MHUpa;
.2 |window.edu.ru - emuHOE OKHO JIOCTyNa K 00pa30BaTEeNbHBIM pecypcaM;
3 WWWw.intuit.ru — HeKOMMepUYecKoe YaCTHOE 00pa30BaTeNbHOE YIPEKACHNAE JOMOTHUTEIBHOTO IPOPECCHOHATBHOTO
: obpazoBanust «MHTEepHET — YHUBepcuTeT MH(DOPMATMOHHBIX TeXHOIOTHID)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenune OcHarienue
139 VYuebnass maboparopust (kommbloTepHbIid | Kommekr — yueOHoi  mebenm Ha 24 Mecta s
KJacc) Kabuner KypCOBOTO u | oOydatommxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB ISt
JUTUIOMHOTO NPOCKTHPOBAHMS, | 00yJaloOMmuXcsi, |  CTalMOHAPHBIA ~ KOMITBIOTEp  JUIA

CaMOCTOSTENBHOH padoTH 00yJaromuxcs

npernoiaBatest (BCe C BBIXOJIOM B HHTEPHET), MPOEKTOD,
9KpaH HACTEHHBI, KOMMYTAaToOp, JOCKa ayauTOpHAas
MmenoBasi, BeO kamepa Logitech, kononku, gocryn k SUOC
Vuueepcurera MUCHUC 4yepe3 JnuuHBI KaOWMHET Ha
miarpopme LMS Canvas u Moodle, numeH3nOHHBIE

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCS

B mporiecce n3ydeHus TUCIHUILUTHHBI BBIIETSIOT BA BU/IA CAMOCTOSTENBHOM pabOThI: AyTUTOPHAS U BHEAYIUTOPHAsL. AyJTUTOPHASL
caMOCTOsITeNTbHASI paboTa MO AUCIUILIHHE BBIIOJIHSETCS Ha y4eOHbBIX 3aHATHSX M0/ PYKOBOACTBOM MperoaaBareis. BueaynuropHas
camMoCTosATeNbHas paboTa - ImanupyeMas yueoHast padota 00yJaroniMes, BRITIOTHsIEMast BO BHEAYAUTOPHOE BPEMS 10 3a/IaHUIO U
[PU METOANYECKOM PYKOBOJICTBE MIPEIOAaBATEs, HO Oe3 ero HemoCpeACTBEHHOTOo yuacTusi. CaMoCcTosTeIbHAsS paboTa, He
[peayCMOTPEHHAS IPOrPaMMOii YU4eOHO! TUCIMILTHHBI, PACKPBIBAIONIECH U KOHKPETU3UPYIOLIEH ee coJiepkKaHre, OCYIECTBISETCSI
00y4arOIMMCSsl HHHUIIHATABHO, C IIEJIbI0 Pean3aliii COOCTBEHHBIX YUEOHBIX W HAyIHBIX HHTEpecoB. Jlist 6oitee 3h(heKTHBHOTO
BBITIOJHEHHST CAMOCTOSATEIBHOM pabOTHI MO AUCIUAILUINHE MPENOaBaTe b PEKOMCHIYET HCTOYHUKH ISl PA0OTHI, XapaKTECPU3YeT
HanboJiee PAIMOHATBHYIO METOAUKY CAMOCTOSITENIBHON PaboThl, IEMOHCTPUPYET PAHEE BHIMOIHEHHbIE 00YYarOIIUMUCS PAOOTHI U T.
0. Bujpl 3a1auuit 1711 BHEAyAUTOPHOM CaMOCTOSITENHHON PaboThl, HX COJIEPIKAaHUE U XapaKTep MOTYT UMETh BAPUATUBHBIN U




nuddepeHpoBaHHbINA XapaKTep, yIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocs. CaMoCTOSTeNbHas paboTa MOXKET
OCYIIECTBIATHCS MHINUBUAYaIbHO WM TPYIIIAaMH CTYAEHTOB online 1 Ha 3aHATHUSX B 3aBUCUMOCTH OT LIEJH, 00beMa, KOHKPETHOMH
TEMaTHKH CAMOCTOSATENFHOM PabOTHI, yPOBHS CIOXHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTEINFHOH paboTHI

OCYIIECTBIIETCA B IIPEAenax BpeMeHH, OTBEJCHHOTO Ha 00s3aTeIbHbIC yIeOHbIC 3aHATHA 0 JUCIUIIINHE Ha MPAKTHYECKUX ,
1a00paTOPHBIX 3aHATHSIX.




