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Tabmuna 1

IlacnopT ¢)oH/Ja OLIEeHOUHBIX CPe/ICTB

dopmupyeMbie KOMITeTEHLUN

OLIEHO‘JHBIE MaTepHaJibl

MopayJib AUCLUTITUHBI KosuectBo
NInu UX 4aCTu " CpeZiCTBa
. 3aiura rpakTU4ecKux
[TepexoaHbIM ripoLiecc
. paboT (cobecesioBaHue) 15
1pu TpéxgasHoM
TectrpoBaHue 29
KOPOTKOM 3dMbIKdAHHWH
KonTponbHast paboTa 4
Pacuét TOKOB 3amura rnpakTuueCKux
KOPOTKOTO 3aMbIKaHHUs paboT (cobecenoBaHue) 15
B MIMEHOBAHHBIX TectrpoBaHue 32
eJMHULAX KoHTposibHast pabota 4
PacuéT ToKOB 3amura rnpakTuueCKux
KOPOTKOT'O 3aMbIKaHHS paboT (cobecenoBaHue) 8
B OTHOCHTEJTbHBIX TectrpoBaHue 20
eMHULIaX KonTposnbHas paboTa 4
IKoc-1. Criocoben 3aiuTa NpakTHYeCKuX
OJIeKTPOJAUHAMUYECKO | OCYLLEeCTBJISTb MOHUTOPUHT
. paboT (cobecesioBaHue) 7
e IencCTBre TOKOB TeXHNUYeCKOro COCTosAsHUsA
. TectrpoBaHue 17
KOPOTKOI'O 3aMbIKdAHHA O60py,E[OBaHI/IH IMMoACTaHIINHU K 6 4
3JIeKTPUYECKHUX CeTen OHTPO/IbHAA paboTd
3aiura rpakTU4eCcKux
Tepmuueckoe
: paboT (cobecesioBaHue) 8
JencCTBHe TOKOB
TectrpoBaHue 10
KOPOTKOI'O 3aMbIKdAHUA
KoHTpoJsibHast paboTa 2
3alura rpakTU4ecKux
Teopus
paboT (cobecenoBaHue) 8
CUMMETPHUYHBIX
TectrpoBaHue 26
COCTaB/IAIOINUX
KoHTpoJsibHast pabota 2
ABapuiiHble pe)XuMbI B 3amura rnpakTuueCKux
CeTsIX C paboT (cobecenoBaHue) 8
W30/TMPOBaHHON TectrpoBaHue 16
He#Tpanbio KoHTposbHas paboTa 2




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
AJIA OOEHKHW 3HAHWY, YMEHNU 1 HABBIKOB JEATE/IBHOCTH
B ITPOLNECCE OCBOEHUSA JUCIHUII/INHbI

Tabmra 2 — @opMupyeMblie KOMIIETEHIIMH 110 BCEM TeMaM JUCI{UILTHHbBI

Kon u HaumeHOBaHHe KOA N HAMMEHOBadHHE MHAWKATOPa AOCTH>KEeHHS ?4];?;5;:;::
KOMIIETeHI[N
1] KOMIIeTeHIMH (4aCTH KOMITEeTeHIIUN ) ¥ CPeJCTBA
2 3

1

[TKoc-1. Criocoben
OCYIIIeCTBJISATh
MOHHUTOPHHT
TeXHAYEeCKOT0
COCTOSIHUS
obopy/10BaHUS
MOACTaHIUH
371eKTPUUECKUX CeTeu

[Tepexo/HbIi TIpoLeCcC ITpU TPEX(a3HOM KOPOTKOM 3aMbIKaHUU

N-1nkoc-1 OcCylecTB/iasieT MOHATOPHHT
TEXHUYECKOTO COCTOSTHUSI 000Dy 10BaHMUS
MO/ICTaHLMI /IEKTPUUECKUX CeTel
N -211koc-1 HaxoquT v aHanu3upyeT UH(POpMaIiio
[ pellieHys T0CTaB/IeHHOM 3a/lauM.

N -31rikoc-1. Vicmonb3yeT uHGOpPMaIMOHHBIE
TeXHOJIOTUHU [/ KOHTPOJISL Y TIOAleprKaHus
PEXXUMOB pabOThI 3/1eKTPUDUITUPOBAHHBIX U
aBTOMaTHU3UPOBaHHBIX TEXHOJIOIMYECKUX
TIPOLIeCCOB

3arumTa
MPaKTUUEeCKUX
paboT
(cobecemoBanHue)
TectupoBanue
KoHTpossHas
paborta

PacuéT TOKOB KOPOTKOI'O 3dMbIKaHHWs B MME@HOBAHHBIX € JMHULdX

N-1nkoc-1 OcylecTsBisieT MOHUTOPUHT
TeXHUYECKOTO COCTOSTHUSI 0060py10BaHUS
MOACTaHLUM 37IeKTPUUECKUX CeTel
N O-2nkoc-1 Haxoaut v aHamv3upyeT uHbopMaiiiio
JI/1s1 pellleHts ITOCTaB/IeHHOU 3a/lauM.

N -3nKkoc-1. crionb3yeT nHboOpMaloHHbIe
TeXHOJIOTUU [IJI1 KOHTPOJIA U MO epKaHUs
PEeKUMOB PabOThI 3/1eKTPUPULIMPOBAHHBIX U
aBTOMAaTU3UPOBAHHBIX TEXHOJIOTUYECKUX
TIPOLIeCCOB

3amumra
MPaKTUUeCKUX
pabor
(cobecemoBanme)
TectupoBanue
KontposnbHas
pabora

Pacuét ToKOB KOPOTKOI'O 3dMbIKdHHWA B OTHOCUTE/JIbHBIX € JMHHIdX

NO-1nkoc-1 OcylecTBiasieT MOHATOPUHT
TEXHUYECKOTO COCTOSTHUSI 000Dy 10BaHUS
MO/ICTaHLMI /IEKTPUUECKUX CeTer
N -211koc-1 HaxoquT v aHanu3upyeT UH(POpMaIiio
[/l pellieHys TOCTaB/IeHHOM 3a/lauM.

N -3rkoc-1. Vicmonb3yeT uHGOpPMaIMOHHBIe
TeXHOJIOTUHU [/ KOHTPOJISL Y TTOAleprKaHus
PEXXUMOB pabOThI 3/1eKTPUDUITUPOBAHHBIX U
aBTOMaTHU3UPOBaHHBIX TEXHOJIOIMYECKUX

TIPOLIeCCOB

3amumra
MPAKTUUeCKUX
pabor
(cobecemoBanme)
TectupoBanue
KontposnbHas
pabora




2

3

[MTKoc-1. Criocoben

OCYILIeCTB/ISATh
MOHUTOPHHT
TEXHUUECKOro
COCTOSTHUS
00bopy10BaHUS
MO CTaHIUN

3/IeKTPUYECKUX ceTei

BJIEKTPO,ZLI/IHEIMI/I‘JECKOG ,ZLEI‘/JICTBI/IE TOKOB KOPOTKOI'O 3dMbIKaHHSA

N-1nkoc-1 OcylecTBisieT MOHUTOPUHT
TeXHUYECKOTO COCTOSTHUSI 0060py10BaHUS
MO/ CTaHLUM 37IeKTPUUECKUX CeTel
N O-2nkoc-1 Haxoaut v aHamu3upyeT uHbopMaiiuio
JI/1s1 pellleHts ITOCTaB/IeHHOU 3a/lauM.
N -3nkoc-1. cnionib3yeT uHdopMaliioHHbIe
TeXHOJIOTUU [i/I1 KOHTPOJIA U 0/ eprKaHus
PE>XKUMOB PabOThI 371eKTPUGBHI[MPOBAHHBIX U
aBTOMAaTHU3UPOBAHHBIX TEXHOIOTMYECKHX
IIPOLIECCOB

3aruTa
MPaKTUUEeCKUX
paboT
(cobecemoBanue)
TectupoBanue
KoHTpossHas
pabota

Tepmuyeckoe 1eliCTBHE TOKOB KOPOTKOIO 3aMbIKaHUs

N-1nkoc-1 OcCylecTBiasieT MOHATOPUHT
TEXHUYECKOTO COCTOSTHUSI 000Dy I0BaHUS

TIO/[CTAHLUM 3/IeKTPUUECKUX CeTel 3auuta
U[-2rikoc-1 Haxogut 1 aHanusupyet uHpopmaruro | TPAKTHIECKHIX
VIS pellleHus TI0CTaB/IeHHOM 3a/lauM. pabor
WT-311koc.1. VicTionb3yeT undopMaronspie | (CO0ecesoBate)
TeXHOJIOTUH /ISl KOHTPOJISI U TI0/1ePyKaHMsT Tectnposanme
KontposnbHas
PEXXUMOB PabOThI 3TeKTPUPUI[APOBAHHBIX U pabora
AaBTOMAaTHU3HMPOBAHHbIX TEXHOTOTHYECKUX
IPOLIeCCOB
TeopHsi CUMMETPUUHBIX COCTAB/ISIOLIAX
N-1nkoc-1 OcylecTBisieT MOHUTOPUHT
TeXHUUECKOr0 COCTOSIHUSI 060py/J0BaHusI
TO/ICTaHI[1ii 37IEKTPUYECKUX CeTeit 3awura
N]-2nkoc-1 Haxoput v aHanmusupyeT uHpopManuro | PAKTHUECKUX
JJIsL pelIeHus TIOCTaB/IeHHOM 3a/lauM. pabor
WT-311koc.1. ViciONb3yeT undopMarpontpie | (Co6ecesioparie)
TeXHOJIOTHH /ISl KOHTPOJISI ¥ TI0/1€PyKaHMsT Tectnposare
KoHTpossHas
PEXKUMOB pabOThI 37IeKTPUPHILIMPOBAHHBIX U paGora

dBTOMATHU3HWPOBAHHBIX TEXHO/TOTMUECKUX
IIponeccoB

ABapuliHble pe)XUMBI B CeTsIX C N30/ IMPOBaHHOU HEHUTPAJIbIO

N-1nkoc-1 OcylecTBisieT MOHUTOPUHT
TeXHUYECKOTO COCTOSTHUSI 0060py10BaHUS
MO/ CTaHLUM 37IeKTPUUECKUX CeTel
N O-2nkoc-1 Haxoaut v aHamv3upyeT uHbopMaluio
JI/1s1 pellleHts ITOCTaB/IeHHOU 3a/lauM.
N 1-3mkoc-1. Vicrionb3yeT nH(OpMaLMOHHbIe
TeXHOJIOTUHU [i/I1 KOHTPOJIA U 0/ eprKaHus
PE>KUMOB pabOThI 3/IEKTPUDUITMPOBAHHBIX U
aBTOMAaTHU3UPOBAHHBIX TEXHOIOTMYECKHX
IIPOLIeCCOB

3amumra
MPAKTUUeCKUX
pabor
(cobecemoBanme)
TectupoBaHue
KontposnbHas
pabora




OneHoOYHbIe MaTepHaJibl U CPeACTBA /I MPOBEPKHU
c()opMHUPOBAHHOCTH KOMIIETeHLINH

Moayas: «IlepexoaHbIN npouecc npu TpéxdasHoM KOPOTKOM 3aMbIKaHUW»

KomnbiomepHoe mecmupogaHue (TCk)

Bbibepume 00uH npasuibHbIll 6ApUAHM 0MEema U Hajdcmume KHonKy «/lanee»

YTo Ha3bIBaeTCs nepexo HbIM IIPoLeccom?

+U3MeHeHre TOKOB U HaMpsDKeHWH TP Mepexo/ie CUCTEMbI M OJJHOTO
yCTaHOBUBILETOCS COCTOSIHUSA B Jpyroe

peXXuM, TIpU KOTOPOM B MIPOBOJHUKAX JIMHUM 3/1EKTpOIlepe/iauu, MallliH U ariraparoB
BO3HUKAIOT TOKH, TpeBbILIAIOLINe BeJIMUUHbI, I0IyCKaeMble HOpMaMU1

pe>KM paboThI CETH, TIPU KOTOPOM COeAIMHSIFOTCSI HAKOPOTKO JBa (ha3HbIX ITPOBOA
peXXuM, TIpU KOTOPOM COEIUHSIFOTCS [IBe TOUKH 3/IEKTPUUECKOU LeTy C Pa3HbIM
IIOTeHLIKa/IOM yepe3 Majioe Iiepexo/iHoe COIPOTUB/IeHHe

ABapuMHBIMH pe)XMMaMH AB/ISIeTCA:

+KOPOTKO€e 3aMblKaHHe, Ileperpyska

KOPOTKOe 3aMbIKaHue, reperpysKa, TshKebld MyCK JBUraTesnen

reperpysKa, TsUKeJIbli Iy CK JBUraTeseu

peBepCUpOBaHKe MOIIHBIX ABUraTesieii 0e3 0CTaHOBKM, TSDKeJbIi MyCK JBUTaTeel

UTo Ha3bIBaeTCA aBapUMHBIM Pe)XXUMOM?

+ M3MeHeHHUe COCTOSTHUSI CeTH, He MPeJyCMOTPEHHOEe SKCITyaTalldOHHBIMU
XapaKTepUCTUKaMH, Pe3y/IbTaTOM KOTOPOTO SIB/ISIETCS pe3Koe U3MeHeHHe TOKOB U/U
HaTpsSKeHUH, U3-3a Uero Co3Z,aéTcst yrpo3a Bbixo/ja U3 CTPOosi MOTpeOuTesield nim
YUaCTKOB CeTH, a TaKXKe yrpo3a sl )KU3HU JIF0/Iel U )KUBOTHBIX

PeXXUM, MpY KOTOPOM COE/IUHSIFOTCS [IBeé TOUKU 3/IeKTPUUYECKOH 11eMu C pa3HbIM
TIOTEeHI[Ma/IoM uepe3 MaJjioe TiepexojHOe COTIPOTHUBIIEHYEe

pPeXXUM, Mpy KOTOPOM COeJIMHSIIOTCS Uuepe3 MaJjioe Tiepexo/iHoe COMPOTHB/IeHH e
(ha3HbIi TPOBOJ U 3eMJIsI

pPeXXUM, Mpy KOTOPOM COeJIMHSIIOTCS Uuepe3 MaJjioe Tiepexo/iHoe COMPOTHB/IeHH e
(ha3HbIM ¥ HY/IEeBOM MPOBOIHUKHU

YTo Ha3bIBaeTCs KOPOTKHM 3aMbIKaHHeM?

V3MeHeHre TOKOB Y HalpsKeHUH NPy Nepexo/ie CUCTeMbI U OJHOTO yCTaHOBUBLLIET OCs
COCTOSIHMS B [Ipyroe

PE>XHM, TIPY KOTOPOM B MPOBOJHUKAX JIMHUM 3/IeKTpPOIepejauu, MalllvH U anrapaToB
BO3HHMKAIOT TOKH, MPEBbIIIAIOIIYEe BeJTMUKHBI, J0IyCKaeMble HOpMaMu

peKuM paboThl CeTH, IPU KOTOPOM COeUHSIFOTCS. HAKOPOTKO /iBa (ha3HbIX TIPOBOJA.
+peXXUM, MPU KOTOPOM COEJIUHSIFOTCS [iB€ TOUKH 3JIEKTPUUYECKOH L|eTU C pa3HbIMU
MOTEeHLMa/laMH uepe3 Majioe MepexoJHOe COMPOTUBIIEHHUE



UTo Ha3bIBaeTCsl PeXXMMOM Teperpy3Ku?

V3MeHeHHe TOKOB U HaMpsKeHUM TP repexo/ie CUCTeMbI U OJTHOTO YCTaHOBUBIIIET OCS
COCTOSIHUS B JIpyroe

+peXXuM, MpY KOTOPOM B TIPOBO/THMKAX JTMHUU 3/IeKTpOIiepe/iauy, MallluH U arrapaToB
BO3HUKAIOT TOKU, TIPEBBIIIAIOIINE BEIMUKHBI, 1OTyCKaeMble HOpMaMu

PEXKHM, TIPY KOTOPOM COe/IMHSIOTCS uepe3 Majioe repexo/iHOe COMPOTHB/IeHNe Ba
(a3HbIX MPOBOJA

PE>KHM, TIPY KOTOPOM COEeIUHSIFOTCS [IBe TOUKU 37IeKTPUUYECKOM 1[eM C pa3HbIM
TOTeHLIMa/IoM Yepe3 Majioe Tiepexo/[HOe CONPOTUB/IeHH e

Uto Ha3biBaeTcs Tpex(a3HbIM KOPOTKHM 3aMbIKaHUeM?

PEXXHM, TIPY KOTOPOM COE/IMHSIOTCS uepe3 Masioe repexofHoe CONpPOTHB/IEHUEe
(ha3HbIM TPOBOJ, U 3eMJIsI

PEXKHM, TIPU KOTOPOM COeIMHSIIOTCS uepe3 Majioe repexofHoe COTPOTHB/IeHUEe
(ha3HbIM ¥ HY/IEeBOM MTPOBOIHUK

PEXKHM, TIPY KOTOPOM COe/IMHSIOTCS uepe3 Majioe repexo/iHoe COMPOTHB/IeHe JBa
(a3HbIX MPOBOJA

+DpeXKuM, MIpY KOTOPOM COe/IUHSIOTCS Uepe3 Majioe repexo/iHoe COMPOTHB/IeHUe TPU
(a3HbIX MPOBOJA

YTo Ha3bIBaeTCA HeMeTa/I/IMYeCKMM KOPOTKHM 3aMbIKaHHeM?

+KOpPOTKOe 3aMbIKaHHE uepe3 IepexofHoe COMPOTHUB/IeHHe (BeTKa, OTiopa U T. [.)
HeToCpeJICTBEHHOe COeJUHeHUe IBYX Pa3HOMMEHHBIX (Da3HbIX TIPOBO/IOB

oba oTBeTa BepHbI

HeT BepHOT'0 OTBeTa

YTo Ha3bIBAeTCs MEeTA/UTHUYECKHM KOPOTKHUM 3aMbIKaHHEM?

KOPOTKO€ 3aMbIKaHHe uepe3 Iepexo[HOe COTPOTHBIeHUe (BEeTKa, OTiopa U T. [1.)
+HerocpeACTBEHHOE COeJJUHEeHNE IBYX PA3HOMMEHHBIX (ha3HBIX POBOZIOB

oba oTBeTa BepHbI

HeT BepHOT'0 OTBeTa

B ceTsX ¢ KAaKUM THUIIOM 3a3eMJ/IeHHs HeUTPa/id MO)KeT BO3HUKATh Tpex(a3Hoe
KOPOTKOe 3aMbIKaHHe?

B CeTAX C IIyX03a3eMJIeHHOW HeUTpasbio

B CeTSIX C U30/IMPOBAaHHOM HeNTpasbio

B ceTsiX C 3())eKTHUBHO 3a3eM/IeHHOW HeHUTpasbio

+B0 BCeX BhblIllIeNlepeurcieHHbIX BUjax ceTel

IIpuunHOW BO3HMKHOBEHHs TPeX(a3HOro KOPOTKOro 3aMbIKAaHHA MOKET ObITh:
I'P0O30BbI€e IIepeHaIIpsDKeHUs

[IOBBIIIEHNE CeTeBOI'0 HallpshKeHU

+CXJ1eCcTbIBaHHE ITPOBO/IOB

3arpsi3HeHHe U30J/IILUU



ITocnegcTBreM Tpex(¢a3HOro KOPOTKOro 3aMbIKaHHS MOXeT ObITh:
IIOBBIILIEHUE CeTeBOIr'0 HallpsDKeHUs

+BO3ropaHue U30J/IsILHUU

3arpsi3HeHUe U30J/IALUU

V3MeHeHUe TUIa 3a3eMJIeHUs] HeUTpau

YpaBHeHuHe /11 pacyeTa ToOKa Tpex()a3HOro KOpOTKOro 3aMbIKaHUs B KOHI|e
JINTHUU:

L
T Bz, +2,)
I, = Ua

V3(z, )
I = Z(ll)]j7
e

YpaBHeHue /Il pacueTa ToKa Tpex(a3Horo KOpoTKOro 3aMbIKaHHA B Hauase
JIUHUU:

I, = Uy
© Bz, +z,)
I, = U
T Bz, )
U
Iy = 7 -
\/g{ o +Znem]
3
I, = U

2(2107’?0 + ZT0,4 + ZJIO,38)

Kak u3MeHHUTCS HanpspbkeHHe y moTpeduTesisa npu Tpex¢asHoM KOPOTKOM
3aMbIKaHUH BbIIIIE 110 THHUH?

OCTaHeTCs TIPEeXKHUM

YMEHBIIUTCS

YBEJTUUUTCS

+0y1eT paBHO HYJTIO

Kak u3MeHHUTCS HanpspbkeHHe y moTpeduTeisa npu Tpex¢a3sHoM KOPOTKOM
3aMbIKaHUU HWDKe 110 JIMHUM?



OCTaHeTCs TIPEXKHUM
+YMEHBIIUTCS
YBEJTUUUTCS

OyzeT paBHO HYJIIO

UTo TaKoe yJapHbIi TOK KOPOTKOI'0 3aMbIKAHHA?

+MaKCUMaJlbHOe aMIUVIUTYJHOe 3HaueHre TOKa KOPOTKOI'0 3aMbIKaHUsl, HaCTyIlarolee
yepe3 IIOJIOBUHY [epuoja Ioc/jae ero Havasna

aMIUIUTYJHOE 3HaueHre TOKa KOPOTKOI'0 3aMbIKaHUS

JIeACTBYIOLL[ee 3HaUeHHe TOKAa KOPOTKOT'O 3aMbIKaHUS

MIHOBEHHOe 3HaueHHe TOKa KOPOTKOr'O 3aMbIKaHUs

Y papHbii TOK Tpex()a3HOro KOPOTKOro 3aMbIKaHUA PAaCCYUTHIBAIOT 1O

dopmyie:
+

Y napsbiii ko3¢ ¢unmeHT paccunTbiBaeTcs no gopmysie:

B kakux npejesax IPpUHUMAKT yAapHbIN K03()(HLEeHT TOKa KOPOTKOro
3aMBbIKaHMsI I/If ceTell Ce/IbCKOX0351IlICTBeHHOr0 Ha3HAUeHus1?

1...2

1...1,2

1,8

+1,2...1,4

B Kakux npejenax NpUHUMAKOT yAAPHbIA K03 (PHueHT ToOKa KOPOTKOro
3aMbIKaHMSA /1A ceTel MPOMBbIII/IEHHOI0 Ha3HAYeHUsA?

1...2

1...1,2

+1,8

1,2..1,4



Uto Takoe Haua/ibHas ()a3a KOPOTKOro 3aMbIKaHHA?

+yroJyi OT MOMEHTa Mepexo/a CUHYCOW/Ibl Yepe3 HyJlb [P BO3paCTaHUM MTHOBEHHbIX
3HaueHWM 0 MOMEeHTa BOSHUKHOBEHUSI KOPOTKOTO 3aMbIKaHUS

yroJ1 MeXy TOKOM U HarllpsyKeHueM

YTOJI MKy TOKOM M MOILJHOCTBO

yroJ1 MeXX/1y TOKaMH B pa3HbIX (pazax

VI3 KakMX COCTaB/IAKIIMX CK/Ia/bIBAaeTCA TOK TPpex(a3HOro KOpoTKoro
3aMbIKaHHA?

TOJILKO CBOOOIHOM

TOJIKO MPUHYKeHHOU

+cBOOOJHOM U PUHYK/[€HHOMN

TIPUHY>K/IEHHOU B OZiHOM (ha3e ¥ MPUHYXIE€HHOW B pyrou ¢ase

B KakoM c/1yuyae yAapHbIi TOK Tpex(a3HOro KOPOTKOro 3aMbIKaHHsA 0y/eT
oosipLIe?

€CJTH YTOoJ1 KOPOTKOTO 3aMbIKaHHsI COBIA/[aeT C HauabHOM (ha30ii ¥ MPUCYTCTBYET TOK
Harpysku

€CJIH YT0oJ1 KOPOTKOrO 3aMbIKaHHsI COBIIA[AaeT C HauaabHOM (ha3bl M OTCYTCTBYET TOK
Harpys3ku

€CJIH YToJ1 KOPOTKOTO 3aMbIKaHHsI OT/INYAeTCs OT Haua/lbHOU a3kl Ha yroa 90 U
MIPUCYTCTBYET TOK Harpys3Ku

+eC/Ii Yyrojl KOPOTKOrO 3aMbIKaHHUSI OT/IMYAeTCs OT Haua/ibHOM (a3l Ha yroa 90 u
OTCYTCTBYeT TOK Harpy3kKu

Kak B/iMsieT Ha/IMUMe TOKA Harpy3KH Ha 3HaueHue CBO00/[HO# COCTaB/IAOLIeH?
cBOOOJHAasi COCTaBJIsIOIIIAsl HE U3MeHsIeTCsl

+ cBoOO/HAs COCTaB/IsOIIAs YMEHbIIIaeTCst

cBOOO/HAs COCTaBJISIOIIAsT YBE/TNUMBAETCS

cBOOO/{HAsi COCTaBJISIFOIIAst CMeELLlaeTCsl OTHOCUTEIbHO HarlpsKeHUsT

OT 4ero 3aBUCHT 3Ha4yeHUe NPUHY)KJeHHOU COCTAB/IAIOIIeN TOKAa KOPOTKOI0
3aMbIKaHHUA?

+0T HaIpsPKeHHUsI U COTIPOTUB/IEHUST

OT HanpspKeHHUst

OT COTPOTHBJIEHUS

OT 3HaueHust KO3(PPULeHTa MOLLIHOCTH

BekTopHbIe AHarpaMMbl TOKOB U HanpshDKeHUM Npu Tpex(a3HoM KOPOTKOM
3aMbIKAHHU:
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Ua Ika Ua "
Tkc
Uc Ub Uc Ub
Ikb Tkb
A b
Ua Ika
Tke
Uc Ub
Uc Ub
Tkb
B r
+A

= W T

OT uero 3aBUCUT BeJIMYHMHA TOKA TPex(a3HOro KOPOTKOro 3aMbIKaHHSA?

+0T HaMps’KeHUsl CeTH, CONPOTUB/IEHUSI TPAaHC(HOPMATOpa, CONPOTUBJIEHUS JIMHUA
3JIeKTpOIiepeiaur 0 TOYKH KOPOTKOTO 3aMbIKaHHUs

OT KOJIMYECTBAa BKJIFOUEHHBIX 3/IeKTPOJBUraTe ien

OT KayeCTBa MOHTa’Ka JIMHUM 3JIeKTpornepejaun

OT pacCTOSTHUSI MeXy TIPOBOJaMH U 3eMJier

ITocTrosinHas Bpemenu T (c) 1jenu ¢ MHAYKTUBHOCTBIO L (I'H) M aKTUBHBIM
conporuB/ieHueM R (Om) onipesensiercsi mo opmy.ie:

+ T=L/R

T=R/L

T=RL

T=R+L

IMoanuTky Touku K3 ot aBurareneu B cersix Ao 1000 B ciieayer yuyuThIiBaTh,
ec/m:

+ CyMMapHbIli HOMHUHA/IbHBIA TOK JIBUTaTesiel He mipeBbiliaeT 10% 3HaueHUst
repyoiIMuecKor cocTaBistolel Toka K3

eCJ/Id yCTaHOBJIEHO JiBUrareseit 6oiblie 4

CyMMapHbIli HOMHHA/IbHBIW TOK JIBUTaTesiel He TpeBbIliaeT 5% 3HaueHust
TepUoANYEeCKOr COCTaB/IsroIer ToKa K3

eC/I1 K JIMHUU 3/IeKTpoTiepe/jauu MO/IK/IF0UeHbl TOJILKO 37IeKTPO/JBUraTe !
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Bonpock! /151 3aIUTHI MPAKTHYECKUX PadoT (codeceoBanHms)

1. JlaitTe onpe/ie/ieHlie TEPMUHY KOPOTKO€e 3aMbIKaHUe.

2. 3anmmmrte (QopMyay i HAaXOXIEeHUs TOKAa Tpex(asHOro KOpPOTKOro
3aMbIKaHUs.

3. M3o06pa3ure BEKTOPHYIO [AuWarpaMMmy HarfpsDKeHWN Y TIOTpeOuTesisi Tpu
Tpex(a3HOM KOPOTKOM 3aMbIKaHWU BbIIlIe 110 JIMHUU.

4. Ha3oBuTe 3/1eKTPUUYECKUM amriapar, 3allyILIaioIui OT KODOTKUX 3aMbIKaHUM.

5. 3apucyiiTe BEKTOPDHYIO JuarpaMMy TOKOB U HarpsbKeHUN mpu Tpex(asHoM
KOPOTKOM 3aMbIKaHUH.

6. Ha3zoBuTe 0MacHOCTU KOPOTKOT'O 3aMbIKaHUSI.

7. [lariTe oripefeneHWe TepMHHY y/apHOe 3HaueHWe TOKa KOPOTKOIO
3aMbIKaHUs.

8. HazoBuTe nprurHbl BOSHUKHOBEHUS] KOPOTKUX 3aMbIKaHUM.

9. UTto Takoe iMeHOBaHHas eiMHULIa?

10. IlepeunciMTe OCHOBHbIe WMEHOBAHHbIe eAUHULIbI, UCIIOJb3yeMble B
3/1eKTPOTEXHUKE.

11. 3anummTe opMyny A/ pacueTa TOKa OAHO(MA3HOT0 KOPOTKOIO 3aMbIKaHUS
B UMEHOBaHHbIX eJUHUL[aX.

12. TlocTpoiiTe BEKTOPHYIO [AuWarpaMMy HarpsDKeHUd y TOTpeOuTesisi, ec/u
TIPOU30IILIO OZfHO(Aa3HOe KOPOTKOe 3aMbIKaHUe BbIlLIe TI0 JIMHUU.

13. 3anuiuTe opmysiy s pacueTa ToKa /Byx¢ha3HOro KOPOTKOTO 3aMbIKaHUSI
B UMEHOBaHHbIX eJUHUL[aX.

14. TlocTpoliTe BeKTOPHYIO AWiarpaMMy HaripsbKeHUM U TOKOB IpHU Tpexda3HoM
KOPOTKOM 3aMbIKaHUM.

15. YUem orpaHuuuBaeTCsi TOK KOPOTKOI'O 3aMbIKaHUS TIPOM3OLLEAIIero Ha
IIWHAX TMOCTaHL[M?

Ta6ymia 3 — Kpurepuu oreHkH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kputepuu orjeHrBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUN
(4acTH KOMIIETEHLIVH)
COOTBETCTBYET OLIeHKe «3auTeHO»
50-100% oT MakCHMMaJIbHOTro Oasia

Kop v HarMeHOBaHKe UHJUKATOPA
JIOCTU)KeHUsI KOMIeTeHLIUU
(4acTy KOMITeTEeHLUM)

NO-1rnkoe-1 OcyimecTssieT CTyneHT NpUHUMaeT AKTUBHOE yyacTHe B Xofle
MOHHMTOPHHT TEXHHUYECKOTI'O MpoBe/ieHUs PaKTUYeCKUX 3aHATHUH, TIPaBU/IBHO OTBeYaeT
COCTOSTHUSI 000PY/IOBaHUS Ha I10CTaB/IeHHbIe BOIIPOCHI, 3HAET OCHOBHYIO
TO/ICTAHLIMI /IEKTPUUECKUX CeTeil TEePMUHOJIOTUIO, YMEEeT OIIpe/iesiiTh TOKU KOPOTKOI'O
N/I-2mkoc-1 HaxomuT u aHanmusupyer 3aMbIKaHUA B CeTAX Pas3/IMUHOrO Kjacca HarpsKeHus,
WH(OPMALHIO [/t PeIeHns CTPOUTH rpadvK MepexoHOro rnpoijecca Npyu KOpOTKOM
MOCTAB/IeHHOM 3a/]auM. 3aMBIKaHUU, MOXKET ITOSICHUThL YPaBHEHHeE I1epexoJHOro
" ﬂ-3HKOC_1, Wctio JTb3yeT poriecca; yMeeT HaXOJUTh U aHA/TU3UPOBATh

MH(pOPMaLMIO /IS pellleHus [I0CTaB/IeHHOM 3a/laul; FOTOB
WCTI0/Ib30BaTh UH(POPMaL|MOHHbIe TEXHOIOTUHU /IS
KOHTPOJIS ¥ TIO/|iePKaHus Pe)KUMOB pabOoThI
3/1eKTPUULMPOBAaHHBIX U aBTOMATH3UPOBAHHBIX
TeXHOJIOTMYeCKHX MPOL|eCCOB, OCYILeCTBISATh MOHUTOPUHT

4BTOMAaTH3HPOBAHHBIX TeXHUUYECKOTr0 COCTOSIHMUs 060pY/J0BaHuUS T10/CTaHLIH
TEXHOJIOTUUECKUX TIPOLIeCCOB SMeKTPUUeCKUX ceTeil

WHGbOPMAaIMOHHBIE TEXHOJIOTUH
[JIsl KOHTDPOJIS ¥ TIO/IZIe PoKaHUS
PE>KUMOB PabOThI
3/IeKTPUDHULIUPOBAHHBIX U
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Moayasb: «PacuéT TOKOB KOPOTKOr'o 3dMbIKdHHUA B MMEHOBAHHBIX e THMHHUIIAX»

KomnbiomepHoe mecmupogaHue (TCk)

Bblbepume oO0uH npasuibHbIll 6ApUAHM 0meema U Haxcmume KHonky «/lanee»
Kakue efMHHLIbI H3MePeHUs Ha3bIBAl0T MMEHOBAHHBIMH?

+Ha3BaHHbIe B YeCTh YUeHbIX, OTKphIBIIMX UX (['eopr Om, AHzpe Mapu Awmrep,
Aneccanzipo BonbT)

eIMHULIbI U3MePeHHs, 3aliChbIBaeMble C O0JIbIIION OYKBEBI

e JUHUL[bl U3MEepeHUs1, UMeIOLLIe TIPUCTAaBKY KWJIO-, MALIU- U T.[.

e JUHUL[bl U3MEepeHUs], He UMeloL1e TIPUCTAaBKU KWUJI0-, MUJIIU- U T. .

Ha Kakoii Harpy3ke BeKTOpP TOKa 0TCTaeT 0T BeKTOpa HanpshKeHus?
Ha aKTUBHOM

Ha eMKOCTHOM

+Ha UHIYKTUBHOU

Ha UH/IyKTUBHO-eMKOCTHOM

Ha kako¥ Harpy3Ke BeKTOP TOKa olepe)XaeT BeKTOP HanpspKeHus?
Ha aKTUBHOU

+Ha eMKOCTHOU

Ha UHJYKTUBHOMN

Ha WUH/IYKTUBHO-€MKOCTHOU

Ha kakou Harpy3Ke BeKTOP TOKAa COBIaJaeT C BEKTOPOM HalpsHKeHUus?
+Ha aKTUBHOU

Ha eMKOCTHOM

Ha WHIYKTUBHOU

Ha MHJYKTUBHO-€MKOCTHOU

KakoB xapakTep ToKa Tpéx¢a3Horo, AByx(¢a3Horo, ogHo(¢a3HOr0o KOPOTKOro
3aMbIKAHHHU?

aKTUBHBIN

peakTHUBHbBIN

€MKOCTHOU

+UHIYKTUBHBIN

IIpocreiimuas Tpéxda3Hasn Henb — 3TO:
HeCcHMMeTpHyYHasi TpéxdaszHasi 1jelb C COCPeOTOUeHHBIMU MapaMeTpaMu TIpU
OTCYTCTBUU TpaHC(HOPMaTOPHBIX CBsI3el
+cuMMeTpUYHasi TpéxQasHasi 1ieflb C COCpeI0TOUeHHBIMU NTapaMeTpaMu Mpy
OTCYTCTBUH TPaHC(POPMATOPHBIX CBsI3eH
cuMMeTpryYHas TpéxdaszHasi 1iefb C pacrpezie/ieHHbIMU NTapaMeTpaMu Mpy OTCYTCTBUU
TpaHC(POPMATOPHBIX CBsi3ei
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cuMMeTpuYHas TpéxdasHasi 1jeflb C COCpeZiI0TOUeHHbIMU ITapaMeTpamMu MPU HaJTMUUU
TpaHC(hOPMAaTOPHBIX CBsI3el

Kakwue ponynjeHusi NpUHUMAKT [IPU pacyeTe TOKa KOPOTKOro 3aMbIKaHUA?
TOYKA KOPOTKOT'O 3aMbIKaHUS MATAETCSI OT UCTOUHUKA HEOTPAHUYEHHOU MOIIIHOCTH
BCe (pa3bl UMEIOT O/IMHAKOBOE aKTUBHO-UHAYKTUBHOE COTIPOTHBIIEHHE

yacToTa TOKa B ceTH Ipy K3 He v3MeHsieTcs

+BCe nepeuyrc/ieHHbIe OTBEThI BEPHbI

YTo Ha3bIBaeTCA HCTOYHUKOM HEOTPAaHNYEHHOW MOIHOCTH?

nro60¥ CUHXPOHHBIN TeHepaTop

+Takasi TOUKa B CE€TH, B KOTOPO# MpH I060M pekume paboThI TOTpeduTeis
HarpspKeHWe U3MeHsieTcs He Oosiee ueM Ha 5%

mobasi TOUKa 37IeKTPUUECKOl CeTH

BCe MepeurCcIeHHbIe OTBEThI BEPHBI

ABapuMHBIMH Pe)XUMaMH B CeTSAX C U30/IMPOBAHHOU HEUTPA/IbI0 AB/IAIOTCA:
+Tpex(a3Hoe KOPOTKOe 3aMbiKaHUe, /IByx(a3Hoe 3aMbiKaHue, IBOMHOe 3aMbIKaHUe Ha
3eMJII0, TleperpyskKa

Tpexda3Hoe KOPOTKOe 3aMbiKaHue, Byx(ha3Hoe 3aMblKaHWe, IBOMHOE 3aMbIKaHUe Ha
3eMJTI0, OHO(a3HOe 3aMbIKaHHE Ha 3eMJII0, Meperpys3kKa

Tpexda3Hoe KOPOTKOe 3aMbiKaHue, AByx(ha3Hoe 3aMblKaHHe, O/HO(a3HOe 3aMbIKaHUe
Ha 3eMJI0

Tpex(aszHoe KOPOTKOe 3aMblKaHWe, OHO(a3HOe 3aMbIKaHUe Ha 3eMJII0, eperpys3kKa

YeM onacHbI JJBOIHbIE 3aMbIKaHMS Ha 3eM/I10?
HUYEM He OIaCHbI

repexoZioM B TpexdasHbie 3aMbIKaHUsI

+ mepexo/ioM B /IByxcda3Hbie 3aMbIKaHUsI
0OpBLIBOM TIPOBO/IOB

C KakoH 1e/IbI0 PacCYUTHIBAIOT TOK 0AHO()A3HOr0 KOPOTKOr0 3aMbIKaHUSA B
KOHIIe JIUHUM?

JI/1s1 IPOBEPKM anrapaToB Ha TEPMUYECKYH CTOUKOCTh

+ 11711 pacyeTa 3allUThl

Ji71s1 BEIOOpa MPOBO/IOB

BCe OTBEThI BEPHBI

Uto Ha3bIBaeTca 0jH0(a3HbIM KOPOTKHUM 3aMbIKaHHEM?
PEeXUM, NMPH KOTOPOM COEIMHSIOTCS Yyepe3 Masioe IepexojHOe COMPOTHBIIeHHE
(ha3HbIM TTPOBOJ, U 3eMJIsI
PEeXUM, NMPY KOTOPOM COEIMHSIOTCS Yyepe3 Masioe IepexojHOe COMPOTHBIIeHHE
(ha3HbIM ¥ HYJIEeBOM MPOBOIHUKHU
+BepHBI TTepBbI U BTOPOM OTBETHI
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PE>XKHM, IIPY KOTOPOM COe/IMHSIIOTCS uepe3 Majioe Mepexo/Hoe COMpOTHB/IeHUe JBa
(a3HbIX IpOBOZiA

Uto Ha3biBaeTcs AByX()a3HbIM KOPOTKHM 3aMbIKaHHEM?

PEeXUM, NMPY KOTOPOM COEIMHSIOTCS Yyepe3 MaJsioe IepexojHOe COMPOTHBIIeHHE
(ha3HbIM TTPOBOJ, U 3eMJIsI

peXXuM, TIpU KOTOPOM COeJIUHSIFOTCS Uepe3 Majioe nepexoJHoe CONPOTHUBIEHUE
(a3HbIii U Hy/1IeBOU MPOBOIHUKHU

+peXXuM, TP KOTOPOM COEIUHSIIOTCS Yepe3 Majioe mepexoHOoe COMPOTUB/IEHNE J1Ba
(a3HbIX IpPOBOZiA

peXXuM, TIpU KOTOPOM COeJIUHSIFOTCSI Yepe3 Majioe mepexoHoe COMPOTUB/IEHNE TPU
(a3HbIX IpoOBOZiA

dopmyJia A/iA pacueTa TOKa ABYX()a3HOr0 KOPOTKOI0 3aMbIKaHHs B KOHIIE

JIMHHUU .

"Bz, +zy,)

I, = U

“ VB(z,)

_ Uy
Iy = AV
\/g o +Znem

+

dopmyJia /1A pacueTa TOKa 0/{jHO(a3HOro KOPOTKOro 3aMbIKAaHUS B KOHIIE

JINHHUH
b Bz 1z,
[, =2
b o3(zZ)
— Uﬂ
Ly = 70
+ \/5 20’4 + Znem
— Uﬂ
Ix AY,
\/§ ;0,4

dopmyJia A/iA pacyeTa TOKa 0/jH0(a3HOT0 KOPOTKOT0 3aMbIKaHHUSA BO3J/1e
TpaHcdopmaropa:
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Kakoe 3HaueHMe TOKa KOPOTKOI0 3aMbIKaHUSl pacCUUTHIBaeTcs 1o opmysie
UJY

B ee——
V3(z, +2,)
+J1elCTBYIOLL[ee
aMIUTUTYJHOE

yapHoe
MI'HOBEHHOE

I, =

(I)OPMy.Tla AJIA paCye€Td MTHOBEHHOI'0 3HAYEHHUA TOKd KOPDOTKOI'0 3dMbIKAHUA:

1, = Us
==t
V3(z, +2,)

Xk

@Qy = arctg—-

k
+i, = 1, sIinQt

dopmyJia A/IA pacyeTa yrjia «@» Mpy KOPOTKOM 3aMbIKaHUH:

r I
+
P = arctgﬁ

k
i, = 1,sinQt

BekToOpHas AuarpaMMa TOKOB U HanpsDKeHUH MpH ABYX(a3HOM KOPOTKOM
3aMbIKaHHH:
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Ike

Uc

Ua Ika

Ikb

Ua

Ikb

Ika

Ub

Ikc

Ua

Ub

Ika

Ub

Ikb

Kakumu COMpOTHUBJ/IECHUAMH OﬁﬂaAaET MNpPOTAKEeHHAA IMHUA BHEKTPOHEPE,I[EI‘-II/I?
TOJIBKO dKTHUBHBIM

TOJIbBKO HHAYKTHBHbBIM

+aKTHUBHO-UHYKTHBHBIM

dKTHMBHO-€MKOCTHBIM

Kak u3MeHHMTCA aKTUBHOE COINPOTUB/IeHUE JIMHUHU TIPH YBeJIMYEeHUU PaCCTOAHUA
Mexay (pa3HbIMM NMPOBOJHUKAMMU?

+He U3MEeHUTCA

YMEHBIINUTCS

YBETUUUTCA

3aBUCHUT OT aKTHBHOI'O COTIPOTUBJ/IEHUS

Kak u3MeHHTCA peakTUBHOE COIPOTUBJ/ICHUE JIMHUHU [IPH YBe/IMYEeHUHU
paccTosiHus Mexy ¢a3HbIMH NMPOBOAHUKAMM?

He U3MEHUTCA

YMEHBIIIUTCS

+yBeJIMUUTCA

3aBUCUT OT aKTUBHOI'O COIIPOTUBJ/IEHUS

BepHbIl NOPSAAOK pacyera TOKa KOPOTKOr0 3aMbIKaHUSI MeTOJ0M UMEHOBAHHbIX
eAMHMIL:

+COCTaBUTh PAaCUeTHYIO CXeMy U CXeMy 3aMell[eHus], PACCUATaTb COMPOTHBIIEHHE [0
TOYKM KOPOTKOI'O 3aMbIKaHUs1, HAUTH TOK KOPOTKOI'O 3aMbIKaHUS
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PaCCUMUTATh COIIPOTUBJ/IEHHE 40 TOUKHM KODOTKOI'O 3dMbIKdHMH, HalTH TOK KOpPOTKOI'o
3dMbIKaHUA

COCTaBHUTb pdCUETHYIO CXeMY, PACCUHNTATb COIIPOTHUBJ/IEHHE 10 TOUYKHW KODOTKOI'O
3dMbIKaHH4, HalTU TOK KOPOTKOI'O 3dMbIKdAHHA COCTABUTL CXeMY 3dMeElleHHUA

HalTU TOK KOPOTKOI'O 3dMbIKdHHf, COCTABUTb PACUETHYHO CXe€MY, COCTABHUTL CXEMY
3aMeljeHusd, paCCUUTATh COTIPOTHUBJ/IEHHWE 10 TOUKH KOPOTKOI'O 3dMbIKdHUA

YTo noka3piBaeT yroji Harpy3Ku?

MOILJHOCTb

+0TCTaBaHUe WU Ollepe)KeHre TOKa Harpy3Ku HarpshkeHrem
JleMCTBYIOLLlee 3HaUeHHe TOKa Harpy3Ku

aMIUIUTYJHOE 3HaueHre TOKa Harpy3Ku

ITo kKakoMy myTH Oy/IeT MPOTeKaTh TOK 0HO()a3HOT0 KOPOTKOr0 3aMbIKaHHA?
+110 0fHOM 0OMOTKe TpaHcdopmartopa, pasHOMY MPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHUsI, HYJIEBOMY MPOBOJAHUKY

1o oiHOU 0O6MOTKe TpaHchopMaTopa, ha3HOMY MPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHus, Ga3HOMY TIPOBOAY, Ipyroii 06MoTKe TpaHchopMaropa

10 TpeM 0OMOTKaM TpaHC(opmaTopa, ABYM JIMHeHbIM ITPOBOAHUKAM, TOUKe
KODOTKOT'O 3aMbIKaHUsI

10 TpeM 0OMOTKaM TpaHCc(opmaTopa, TpeM JTUHeNHbIM TIPOBOIHHUKAM, TOUKe
KODOTKOT'O 3aMbIKaHUsI

ITo kakoMy nyTH Oy/leT NpoTeKaTh TOK 0/fHO(a3HOr0 KOPOTKOTr0 3aMbIKaHHUA Ha
3eMJII0?

+110 O/IHOM 0OMOTKe TpaHcdhopMaTopa, pa3HOMY TPOBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUsI, 3eMJie, 3a3eMJIeHHUIO MO/ CTaHI[U1

110 OIHO 0OMOTKe TpaHchopMaTopa, ha3HOMY ITPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHus, Ga3HOMY TIPOBOAY, Apyroii 06MoTKe TpaHchopMaropa

110 TpeM 0OMOTKaM TpaHcopmaTopa, ABYM JIMHEHHBIM ITPOBOAHUKAM, TOUKE
KOPOTKOTO 3aMbIKaHUSI

10 TpeM 0OMOTKaM TpaHc(opmaTopa, TpeM JTUHeNHbIM TIPOBOIHHUKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUS

ITo kakoMy nyTH Oy/ieT NpoTeKaTh TOK ABYX()a3HOro KOPOTKOro 3aMbIKaHUsA Ha
3eMJII0?

TI0 OJJHOM 0O0MOTKe TpaHcdhopMaTopa, (pa3HOMY MPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHUsI, 3eMJie, 3a3eMJIeHHUIO MO CTaHI[U1

+110 0fHOM 00MOTKe TpaHcdopmaTopa, pasHOMY MPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHus, Ga3HOMY TIPOBOAY, Ipyroii 06MoTKe TpaHchopMaropa

110 TpeM 0OMOTKaM TpaHcopmaTopa, ABYM JIMHEHHBIM ITPOBOAHUKAM, TOUKE
KOPOTKOTO 3aMbIKaHUSI
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110 TpeM 0OMOTKaM TpaHcopmaTopa, TPeM JTUHENHBIM TIPOBOIHHUKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUS

ITo kakoMy myTH Oy/ieT MPOTeKaTh TOK TPex()a3HOr0 KOPOTKOro 3aMbIKaHHA Ha
3eMJII0?

TI0 OJJHOM 0O0MOTKe TpaHcdhopMaTopa, (pa3HOMY MPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHUs, 3eMJie, 3a3eMJIeHUIO0 TI0/ICTaHI[UU

TI0 OJJHOM 0O0MOTKe TpaHcdhopMaTopa, (pa3HOMY MPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHMs, ha3HOMY MPOBOAY, ApYyroii oOMoTKe TpaHchopMaTopa

10 TpeM 0OMOTKaM TpaHC(opmaTopa, ABYM JIMHeHbIM ITPOBOAHUKAM, TOUKe
KODOTKOT'O 3aMbIKaHUsI

+110 TpeM 0OMOTKaM TpaHcopmaTopa, TPeM TUHENHbIM IPOBOIHHUKAM, TOUKe
KOPOTKOTO 3aMbIKaHUSI

Conporusiienue cetu 10 kB npuBoauTca Kk Hanpspkenuro cetu 0,4 kB:
YMHOKeHHEeM Ha K03 (ULIMeHT NprBeJeHus

YMHOKeHHEeM Ha K03 (ULIMeHT NprBeJieHUs B KBaJpare

+yMHOKeHHeM Ha K03 ULMeHT TpaHC(popMaliuM B KBajjparte
YMHO>KeHHeM Ha K03(hULMeHT NMpuBe/ieHus U JleJieHreM Ha KO3 PUieHT
TpaHC(opMarun

PexxumMbl padoThI 3/IEKTPUUECKOM CeTH JIe/ISITCA Ha:
+yCTaHOBUBILIMECS], TIePeX0/IHbIe

MEHSIIOIIEeCs], IeMCTBYIOIIINe

JleliCTBYOI11e, MTHOBEHHbIe

MIHOBEHHbIe, yCTaHOBUBIIIMECS

HecummeTpuuyHbIe K.3. — 3TO:

+ KOPOTKO€ 3aMbIKaHUe B 37IeKTPOYCTaHOBKe, P KOTOPOM O/iHa 13 ee a3 HaXOAUTCS
B YC/IOBUSIX, OTJIMUHBIX OT YCJIOBU ApyTUx (a3

KODOTKOE 3aMbIKaHHe B 3/IeKTPOYCTaHOBKE C pa3HbIM PaCcCTOSTHUEM [0 (a3

BCe KOPOTKMe 3aMbIKaHUS

KOPOTKO€ 3aMbIKaHHe B 3/IeKTPOYCTaHOBKe, ITPYU KOTOPOM Bce (ha3bl HaXOAATCS B
O/IUHAKOBBIX yCI0BUAX

Bonpock! /151 3aIUTHI MPAKTHYECKUX PadoT (codeceoBanms)

1. laviTe onipesiesieHNe TEPMUHY «KOPOTKOE 3aMbIKaHUE».

2. 3anuiuTe (PopMyJly /1Jis HAXOXK/|eHUsl TOKa Tpex(a3HOTo KOPOTKOI0
3aMbIKaHUsI.

3. M306pa3uTe BeKTOPHYIO AUarpaMMy HarpsbkeHUW y TToTpeOuTeisi pu
Tpex(a3HOM KOPOTKOM 3aMbIKaHWUH BBIILIE TI0 JIMHUM.

4. Ha3oBuTe 3/1eKTPUUYECKUM arTapaT, 3allyILatoMi OT KOPOTKHUX 3aMbIKaHUM.
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5. 3apucyliTe BeKTOPHYIO AMarpaMMy TOKOB M HamlpspKeHUM Npy TpexdasHoM

KOPOTKOM 3dMbIKdHHWH.

6. HazoBuTe 011acHOCTU KOPOTKOI'O 3aMbIKaHUS.
7. [aniTe onpezesieHUe TEDMUHY y/lapHOe 3HaUeHHe TOKa KOPOTKOTO

3dMbIKaHHA.

8. Ha3zoBuTe NpuuriHbl BO3HUKHOBEHHSI KOPDOTKUX 3aMbIKaHUM.
9. UTto Takoe iMeHOBaHHas eiMHULIA?
10. [IepeuriciiMTe OCHOBHBIE KMEHOBaHHbIE €IMHULIbI, UCTI0/Ib3yeMble B

3JIEKTPOTEXHHUKE.

11. 3armuimTe dhopmyJiy /s pacueTa TOKa 0JHO()a3HOr0 KOPOTKOT'O 3aMbIKaHHS

B MME€HOBAHHEIX e JMHULdX.

12. TTocTpoiiTe BeKTOPHYIO AMarpaMMy HalpsDKeHUH y TTIOTpeOuTessi, eciiu
MIPOM3011/I0 OAHO(a3HOe KOPOTKOe 3aMbIKaHUe BhIIIIe 10 JIMHUMU.
13. 3anummTe GpopMyy A pacueTa TOKa JiByx(ha3HOro KOpOTKOTO 3aMbIKaHUSI

B MMEHOBAHHBIX eJVHHIaX.

14. TTocTpoiiTe BEKTOPHYO AUarpammy HampsiKeHUH U TOKOB NpU Tpex(da3HOM

KOPOTKOM 3dMbIKdHHWH.

15. YUem orpaHnurBaeTCsi TOK KOPOTKOI'O 3aMbIKaHUS TIPOX30LLIEIIero Ha

IIUHAX TMOACTaHL[U?

Tabuna 4 — Kpurepun onjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Ko v HauMeHOBaHUe UHAMKATOPa
JIOCTKeHUS] KOMIIeTeHLIUH
(4acTy KOMITeTeHL|UH)

Kputepuu orieHrBanus c)OpMUPOBAHHOCTH
KOMIIeTeHIUM (YaCTH KOMITeTEeHLIVN)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO bania

N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT
TeXHUYEeCKOTO COCTOSTHUSI 0060py10BaHUS
MO/ CTaHLUM 3JIeKTPUUECKUX CeTel
N-2nkoc-1 Haxogut v aHanusupyeT
VH(OpMaLYIO [IJ151 pellieHus TI0CTaB/1eHHOMN
3a/jauu.

N 1-3rKoc-1. Yicrionb3yer
MH(OpMaLMOHHbIe TeXHOJIOTUM /IS
KOHTPOJIA U MO Iep>KaHus Pe;KUMOB
paboThI 371eKTPUMUIIIPOBAHHBIX U
aBTOMAaTU3UPOBAHHBIX TeXHOIOTMYEeCKUX
[IPOL[eCCOB

CTyZeHT NpYUHUMaeT aKTUBHOE yuacTHe B XOJie
MpOBeJieHUs MPaKTUUeCKHX 3aHSTUM, TPaBUIbHO
OTBeYaeT Ha MOCTaB/IeHHbIe BOMPOCHI, 3HAET
OCHOBHYIO TEPMHHOJIOTHIO, 3HaeT METO/JUKY pacuéTa
TOKOB KOPOTKOT'O 3aMbIKaHUS B L[ETISX C
TpaHC(HOPMATOPHBIMU CBSI3SIMU; YMeeT HaXOIUThb U
aHa/IM3UPOBaTh UH(POPMALUIO /1JIs1 PeLLeHUs]
MOCTaB/I€HHOM 3a/jJauM; TOTOB UCI0JIb30BaTh
MH(OpPMaLMOHHbIe TEXHOJIOTHH [J11 KOHTPOJIS U
MO/IZIep>KaHuUsT PEXXUMOB pabOThI
3/1eKTPU(ULIMPOBAHHBIX ¥ aBTOMAaTHU3UPOBaHHbBIX
TeXHOJIOTMYeCKHUX MPOLIeCCOB, OCYILeCTB/ISATh
MOHUTOPHUHT TEXHUUECKOT'0 COCTOSIHUsI 000pY/J0BaHHs
MO CTAHIUM 3JIEKTPUUECKUX CeTen

20




Moayib: «PacuyéT TOKOB KOPOTKOI'0 3aMblIKaHHSA
B OTHOCHMTE/IbHBIX e IMHUIIAX»

KomnbromepHoe mecmupogaHue (TCKk)

Bblbepume oOuH npasuibHbIll 6ApUAHM 0Meema U Haxcmume KHonky «/lanee»

YT0 Ha3bIBAeTCs OTHOCUTE/IbHBIMH BeJIMUMHAMM ?

+06e3pa3mMepHble BeJIMUMHbI, IPYBe/leHHbIe K OJHOMY HOMUHA/IbHOMY 3HaueHUI0

(HampspKeHUs1, TOKA, MOLLIHOCTH)

O/IHU BeJIMUMHbI, BEIpaXKeHHbIe uepe3 Apyrre
Be/IMUMHBI 0e3 eJUHUL] U3MepeHust
beccrcTeMHbIe BeJTMUHHEI

Kako# ypoBeHb HanpspKeHHWsi MNPUHUMAETCA 33 HOMUHA/IbHOe?
Bceraa 380 B

BCer/ia JIMHeWHOe HarlpsyKeHue

+TOT YPOBEHb HaNPsDKeHUs], HA KOTOPOM BelyTCSl pacyeThl
HarpsbkeHue UCTOUHHKA

CDopMyna AJIA HAXO0XKAECHUA HAIIPAXKEHUA B OTHOCUTE/IbHbIX €JUHULIAX:

+UH =
H
U
U, =—4
UH
U
U e
100
_ Uy
7400

Kakoe HanpshKkeHHe MPUHUMAIOT 3a 0a3ucHoe?
+CcpeHee Ha yuaCTKe CeTU

JTUHENHOe

dazHoe

JleHICTBYHOII[ee

BepHbIii nopsi/IoK nepexoja HMeHOBAHHBIX COMPOTHB/I€HUN K 0THOCHUTE/IbHbIM

0a3UCHBIM:

+BBIUMC/IUTh COTIPOTUBJIEHHE 3/IeMeHTa ceT B OMax, MPUBECTH COMPOTUBJIEHNE K
6a3rCHOMY HarpsHKeHUIO TOM CTyTIeHH, Ha KOTOPOUM PaCcCUMTHIBAETCS TOK KOPOTKOTO

3dMbIKdHHS, OTHEeCTH COIIPOTHBJ/IEHHE K 6&31/ICHOMy COIIPOTHUBJIEHHUIO

BBIYMC/IMTh COIMPOTHUBJ/IEHHE 3/IEMEHTA CETH B OMaX, OTHECTHU COITPOTHBJ/IEHHE K

6a31CHOMY COTIPOTHB/IEHUIO

BBIYMC/IMTh COIMPOTHUBJ/IEHHE 3/IEMEHTA CETH B OMaX, IMpHUBECTH COIIPOTHUBJIEHHUE K

0a3rCHOMY HarpsDKeHUIO TOM CTyTeHU
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BBIYMC/IUTE COIMPOTHUBJ/IEHHE 3/IEMEHTA CETH B Omax

YeM PyKOBOACTBYHTCA NPH BbI0OPe 0a3UCHON MOLIHOCTH?
Ga3ucHasi MOIIIHOCTb PaBHA MOLI[HOCTH MOTpebuTess
+6a3ucHasi MOIIIHOCTb BbIOMpPaeTCsi MPOU3BOJIBHO

0a3ncHasi MOIIIHOCTb PaBHa MOLJHOCTH TpaHcdopMaTopa
6a3ucHas MOITHOCTB Bcerzia paBHa 100 kBA

Kak paccunThIBaTh TOK KOPOTKOI'0 3aMbIKaHMsl, €C/IM OTHOCUTE/IbHOe PacyéTHOoe
COINPOTHBJ/ICHUE MeHblIle TPéx?

+UCII0JIb30BaTh METO/l PACYETHBIX KPUBBIX FeHepaTopa, OTHOCUTebHY0 3 /C
reHepaTopa

no 3akoHaMm Kupxroda

110 3aKOHy OMa

BCe OTBeThbl BEPHbI

N3 KaKuX CTaJuil COCTOUT Mepexo/ HbIN NMPoLecc Mpy KOPOTKOM 3aMbIKaHUHU
BO/IM3M remeparopa?

+CBepXIPOBO/HOM TPOLeCC, CTaAUs 3aTyXaHUsl, YCTaHOBUBLLIUICS PeXXKUM
CBepXIIPOBOIHOU MPOLeCC, YCTAaHOBUBIIMNCS PeXKUM

Tepex0/IHbIN TPOoLIecc, CTaJus 3aTyXaHusl, yCTaHOBUBILUNCS PEXKUM
YCTaHOBUBIIIMICS peXXUM, Iepexo/iHbIN MpoLiecc, CTa/ivs 3aTyXaHusl, yCTaHOBUBIIMICS
PEXXUM

KakoB0 COOTHOLIEHHE TOKOB B CBepPXIIPOBOJHOM peXXume, CTa My 3aTyXaHHs,
yCTAHOBUBILIEMCA pexxume?

+IcBepx>I3aryx>lycranos

IcBepx=I3aryx=IycTaHoB

IcBepx>I3aryx=IycTaHoB

IcBepx=I3aryx>IycTaHoB

KakoBo COOTHOIIIeHHe CONIPOTUB/IEHUN B CBePXIPOBOJHOM pe)XXUMe, CTafAuu
3aTyXaHUs, YCTAaHOBUBIIEMCS pexume?

Z.cBepx=73aTyx=72yCTaHOB

+Z.cBepx<Z3aTyx<ZyCTaHOB

Z.cBepx>Z3aTyx>ZyCTaHOB

Z.cBepx=73aTyx=72yCTaHOB

ITo TOKy Kakoro pe;xMMa KOPOTKOr0 3aMbIKaHUs B0/IM3H reHepaTopa BbIOUPAIOT
obopyaoBaHue?

+CBepXIPOBOJHOU

3aTyXaHusl

YCTaHOBUBLIMMCS PEXKUM
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HOMMUHAa/IbHbBIN pPeXxXum

ITo TOKy Kakoro pe)xuMma KOPOTKOI'0 3aMbIKaHHsI BO/IN3H reHepaTopa
o0opy/J0BaHNe MPOBEPAIOT HA OTK/THYAKOIIYI0 CTIOCOOHOCTH?
CBepxnpoBOJHOU

+3aTyXaHUs

YCTaHOBUBIIIMHCS PEXKUM

HOMHWHAJIbHBIA PeyKUM

ITo TOKY Kakoro pe)xuma KOPOTKOI'0 3aMbIKaHHsI BO/IM3H reHepaTopa NpPoBepsIoT
YyBCTBUTE/ILHOCTDH pPe/IeHOM 3alUThi?

CBEpXIIPOBOJHOU

3aTyXaHusl

+yCTaHOBUBLLIMMCS PEXKUM

HOMUHA/bHBIA PeXXUM

Kak B/iMsieT aBTOMaTH4YeCKOe peryJIMpoBaHue Bo30y)K/jeHUsl reHepaTopa Ha TOK
om3koro K3?

HUKAaK He B/IUseT

MI'HOBEHHO YBeJIMUMBAET BeJIMUMHY TOKA ITOC/Ie Hauasa K3

+yBeJIMUMBAET BeJIMUMHY ToKa K3 uepe3 HeOOJIBIIION TTPOMEXXYTOK BPEMEHH TTOCIIe
Hauvaia K3

TOK He YBe/IMUMBAeTCs, @ HAlIpPsDKeHe CTaOUTU3UPYeTCs

YTo nmpou30iAéT C TOKOM KOPOTKOI'0 3aMbIKaHHS, €C/TH 0a3MCHYI0 MOLIHOCTD
yBeanuurhb B 10 pas?

+yBesnuutcs B 10 pas

yMeHbLIUTCA B 10 pa3s

yBeJIMUUTCA B 2 pasa

He U3MEeHUTCS

YT0 0TpPa)XKaroT pacyéTHbIe KPpUBbIe reHeparopa?

3aBHMCHMOCTb TOKA KOPOTKOI'O 3aMbIKaHUSI OT COMPOTHBIIEHUS IO TOUYKU KOPOTKOTO
3aMbIKaHUs

3aBUCMMOCTb MepPUOAUYECKOUN COCTaBJISIIOLLEH OT TOKA KOPOTKOTO 3aMbIKaHUS
+3aBUCUMOCTb IEPUOJNYECKOM COCTaBJISIIOLLIEN OT COIPOTUB/IEHUS 10 TOUKH
KOPOTKOT'O 3aMbIKaHUS

3aBUCHMOCTb JIEUCTBYIOLLETO HATIPSDKEHUS OT COMPOTUB/IEHUS

Kak Ha3bIBaeTcsl CONPOTUB/IeHNE reHepaTopa B HAYa/1bHbIM MOMEHT BPeMeHU?
+CBepXIPOBOJHOE CONPOTHBIIEHHE

repexo/iHoe COIPOTHBJIeHHE

HOMHHAJIbHOE COTPOTHUBJIEHUE
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COIIPpOTHUBJ/IEHHWE KOPOTKOI'O 3dMbIKdHHA

Yto Takoe ABP u s uero ucrno/b3yercsa?

+aBTOMaTHUUeCKOe BK/IFOUEHUE Pe3epBa, /sl BKIFOUeHUsI pe3epBUPYIOLIUX JIMHUM
aBTOMAaTUUeCKOe BK/IHOUEHHE PeakTopa, AJjs yMeHbllleHns Toka K3
aBTOMaTHMYeCKOe BKJIFOUeHHe pPa3phbiBa, /151 BK/IFOUEHHUS JIMHU

aBTOMAaTHYeCKoe BOCCTaHOB/IeHHe paboThl, ik BK/IFOUEHHsI HeCKOIbKUX JIMHUN

B 4éM coCTOMT 0C00€HHOCTh PAaCUéTa TOKOB KOPOTKOI'0 3aMbIKaAHHS
0T MCTOYHHMKA OTPAaHUYEHHOM MOIIJHOCTH (reHeparTopa)?
+He00X0UMO yUHThIBaTh YMeHbIlIeHe HallpsKeHuUst

Heo0X0JUMO YUUTHIBATh YBeJTMUeHe HaTlPsKeHUs

Heo0X0JUMO YUUTHIBaTh pe3K0oe yBenueHre HarlpsHKeHUsT
ocobeHHOCTeN HeT

B KakoM CjIyuyae pacyeT Be/leTcsi [0 paCyeTHbIM KPUBBIM I'eHepaTopoB?
€CJIM OTHOCUTE/IbHOe PaCYéTHOe COTIPOTHB/IeHHe OosibIile TPEX

+eC/Ii OTHOCUTe/IbHOe PaCYéTHOe COTIPOTUB/IEHHE MeHbIIle TPEX

€CJ/IM OTHOCUTE/IbHOE PAaCYETHOE COTIPOTUBIIEHHE MeHbLIIe JBYX

€CJIM OTHOCUTE/IbHOe PACYETHOE COTIPOTHB/IEHHE MeHbLIIe OJHOTO

Bonpochkl /151 3aIUTHI MPAKTHYECKUX PadoT (codeceoBaHms)

1. UTo Takoe OTHOCUTE/IbHbIE eJUHULIBI?

2. Kak BBIUKMC/IUTH COMPOTHBIIEHUE JIMHUM 3JIEKTPOTNepeiauv B UMEHOBAHHBIX
eJUHULIaX?

3. [l1s1 4ero MCIo/ib3yroTcs Oa3rCHbIe BeJTMUMHBI TOKOB M HAIIPSDKeHWA?

4. YTo Ha3bIBaeTCsI MICTOYHUKOM HEOrPDAHUYEHHOM MOIITHOCTH?

5. [Touemy BesiunHy 6a3MCHOM MOII[HOCTH BBIOMPAIOT MPOM3BO/IBHO?

6. OnUIIMTe METOJUKY pacueTa TOKOB KOPOTKOTO 3aMbIKaHUSI B 0a3HCHBIX
eJIMHULIAX.

8. Uto mpou3oiiieT ¢ TOKOM KOPOTKOT'O 3aMbIKaHUs, eC/i 6a3uCHYO0 MOIITHOCTh
yBenuuTh B 10 pas?
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Tabuna 5 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIETeHI[HH

Koy v HarMeHOBaHKe UHWKATOPA
JIOCT)KeHUsI KOMIeTeHLIUU
(4acTy KOMMeTeHI1H)

KpuTtepuu otieHrnBaHusi CHOPMUPOBAHHOCTH KOMIIETEHIUU
(4acTy KOMITETEHLIUM)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO Oania

UO-1nkoe-1 OcyimecTsrsieT
MOHUTOPHHI TEXHUYECKOI'0 COCTOSHUS
00opy/j0BaHUs MOACTaHLUN
37IeKTPUYECKUX CeTel
N -2nkoc-1 Haxogut v aHanmusupyeT
VH(bOpMaLMIO J/1s PeLleHus
MOCTaB/IeHHOW 3a/jauM.

N [-3nKoc-1. Vicrionb3yet
HMH(OpMaLIMOHHbIe TeXHOJIOTUU IS
KOHTPOJIA U IO iep>KaHus pe)KUMOB
paboThI 31eKTPUPHUITMPOBAHHBIX U
aBTOMAaTU3UPOBAHHBIX
TeXHOJIOTUYEeCKHUX IPOLIeCCOB

CTyZeHT NpyUHUMaeT aKTUBHOE yuacTHe B X0/ie
MpOBe/ieHUs PaKTUUeCKHX 3aHSTHH, TPaBU/IbHO OTBEeYaeT
Ha T10CTaB/IeHHble BOPOCHI, 3HaeT OCHOBHYIO
TEPMUHOJIOTHIO, 3HAEeT U JIeMOHTHDYEeT METOAUKY pacuéTa
TOKOB KOPOTKOT'O 3aMbIKaHUsI B OTHOCUTE/IbHBIX €/JUHHULIAX,
a Takke 0COOEHHOCTU TIPUMeHeHUsI MEeTOAUKH; YMeeT
HaxoJUTh U aHaIM3MPOBaTh MHGOPMALIWIO [Jisl pellieHus
TI0CTaB/IeHHOW 3a/lauM; TOTOB MCII0J/Ib30BaTh
HMH(OPMalLIMOHHbIE TEXHOIOTUU /151 KOHTPOJIS U
To/iiep>KaHust peXXUMOB paboThl 3/1eKTPUGHUIIMPOBAHHBIX U
aBTOMaTH3UPOBAHHBIX TEXHOJIOTMYECKUX MPOLIECCOB,
OCYILIeCTBJIITb MOHUTOPHUHT TEXHUYECKOT'O COCTOSTHUS
000py/10BaHMsI TIOJICTAHIMI TEKTPUUECKUX CeTel

Moayab: «JJIeKTPOJAHUHAMHYECKOe I[EﬁCTBPlE TOKOB KOPOTKOI'o 3aMBIKAHHUA»

KomnbiomepHoe mecmupogaHue (TCk)

Bbibepume 00uH npagu/ibHbIll 6apUAHM OMEema u Haxcmume KHONKy «/lanee»
dopmyia /1 HAX0XKAEHHSI MAaKCMMa/IbHOM CUJIbI, BO3JeUCTBYIOLIeH

Ha NpoBoAHMK npu K3:
(-0 L
+F,, =1,73-107 (%)) =~

2
o 1°b
2

L

6
Z‘ZMuaeﬁ
w

ITo KkakomMy npaBHJ/Iy onpeje/isieTCs HanpaB/ieHue CUIbI, AeliCTBYIOIel Ha

MNpOBOAHUK B MATHUTHOM noJie?

TI0 MPaBUIy NPaBOW PYKH
10 TIpaBUIy OypaBurKa
+1T10 IpaBUJIy JIEBOW PYKHU
1o 3akoHaMm Kupxroda

Kak Ha3biBaeTcs CcuJia, ﬂEif’ICTByIO]J.[aﬂ Ha NPOBOJHUK C TOKOM B MA'HUTHOM

noJie?
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+cuna Amnepa
cuia JlopeHca
cvia BosbTa
cuia HeroToHa

Y c/10BMe BO3HMKHOBEHUS CH/IbI BO3/|eHCTBYHOIIed Ha MPOBO/i B MAarHUTHOM I10J1e:
+Ha/M4yre TOKa B [IPOBO/Jie

Ha/Inuve U30JALUM IpoBo/ia

Ha/IMuve CTaJbHOM KUkl B IPOBOJIE

paciieryieHHas (a3sa

ITo KakoMy NpaBU/Ty OMpeje/isieTCsl HanpaB/ieHNne MarHUTHBIX JTUHUN?
+TIpaBuU/IO TIpaBoii pykH (OypaBumMKa)

T10 TIpaBUJ1y JIEBOM PYKHU

o 3akoHaM Kupxroda

HarpaBJ/ieHe MarHUTHBIX JIMHWM COBIMa/laeT C HarpaB/ieHUeM TOKa

OT yero 3aBUCHT BO3MO)KHOCTH CX/IeCTHIBAaHHUS MPOBO/AOB?

OT TOKa Harpy3ku

oT Ko3(pduieHTa MOILIHOCTH

+IJIMHHBI OIHOTO TIPOJieTa, OT Beca MPOBO/ia, OT BeJIMUMHBI JUHAMUYECKUX CUJI TIPU
KOPOTKOM 3aMbIKaHUU

oT rabapuTa JMHUA

YeM onacHbI CBepX/A0IyCTUMBbIe AUHAMUYeCcKHe cuiibl ipu K3?
BO3MOJKHO HarpeBaHue MPOBO/IOB

+B0O3MOJKHO CXJIECTbIBaHME MPOBO/IOB, pa3pylleHHe LIKMH Ha MO/CTaHLIuU
BO3MOYKHO MosiBieHUs 3¢ dekTa Bubpaiyu

BO3MOXXHO MOsIB/IeHUs 3(PdeKTa MsiCKU MPOBO/IOB

Kak npoBepuTh BO3MOXHOCTH CX/IECTHIBaHMS MPOBO/A IUHUM
3J/IeKTpornepegaumn?

+CpaBHUTb HeOOX0[MMOe yCHIIHe ZIJisl CXJIeCThIBAHUS C MaKCHMaTbHO BO3MOXXHBIM
CPaBHUTh TOK KOPOTKOI'O 3aMbIKaHUSI B KOHKPETHOM TOYKE C MaKCHMa/IbHO
BO3MOXXHBIM

CPaBHUTH JOIMYCTUMOE HaNpsDKeHUe B MaTepuasie C MaKCUMalbHO BO3MOKHBIM
CPaBHUTH JOMYCTUMOE HaNpspKeHre B MaTepuasie C MUHMMA/IbHO BO3MOXXKHBIM

Kak npoBepuTh LIMHBI MOACTAHIIMM Ha BO3MOXHOCTH pa3pyiuenus npu K3?
CPaBHUTb HeOOXOJMMOe yCUIIve A1Jisl CXJIeCThIBaHUS C MaKCHMaTbHO BO3MOXKHBIM
CPaBHUTb TOK KOPOTKOI'O 3aMbIKaHHsI B KOHKDETHOM TOUKE C MAaKCHMaJIbHO
BO3MOXXHBIM

+CpaBHUTB J0IYyCTUMOE HalpsDKeHHe B MaTepuasle LIUHbI C MaKCUMalbHO
BO3MOJKHbIM
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CPAdBHUTH AOITyCTHMOE HAIIpsPKeHKME B MaTepHrd/ie C MUHHMMA/JIbHO BO3MO>XHBIM

dopmMyJia A/IA pacyeTa HanpsHKeHUsA B MaTepHaJie IHHbI:
Fo. =173107 (&) L
a

max

2

o b

6

2

w b

M
+2: uzeo
w

IIpu KaKoM BH/ie KOPOTKOIr'0 3aMbIKaHMs NPOBePATCA NPoBoAHMKH JIOJII
Ha CX/IéCTBIBaHUe?

+Tpex¢a3HoM 3aMbIKaHUU

AByX(a3HOM 3aMbIKaHUU

0/1H0(ha3HOM 3aMbIKaHUU

[ BOMHOM 3aMbIKaHUU Ha 3eMJII0

Kak 0yayT BecTH cedsi mapasiie/ibHbie MPOBOAHUKHY, €C/TU 110 HUM MPOTEeKaeT TOK
B 0/{HOM HalnpaB/IeHUM?

+0yayT OTTaNKHUBaTHCS

OyAyT NpUTATUBATHCS

OCTaHYTCS HerlOABUKHbI

OJIVH OCTaHEeTCs Ha MeCTe, IPYroi Oy/1eT OTTa/IKUBaThCS

Kak 0yayT BecTH ce0s nmapaJiie/ibHble MPOBOJHUKH, €C/TH M0 HUM MPOTEKaeT TOK
B Pa3HbIX HaNpaB/JIeHUAX?

OyAyT OTTaNKUBATHCS

+0yIyT PUTSITUBATHCS

OCTaHYTCS1 HETIO/[BM)KHBIMU

OJIH OCTaHeTCs Ha MeCTe, IPYTroi Oy/ieT OTTaIKUBAThCS

C KaKo# 1e/IbI0 OTIpefie/IAITCS AUHAMHUUYeCKHe CU/Ibl MPU KOPOTKOM
3aMbIKaHUHU?

+ 717151 IPOBEPKY BbIOPAHHBIX arrapaToB T10 YCI0BUSAM AUHAMHUUECKON YCTOHUMBOCTH
IS TIPOBEPKU BBIOPAHHBIX alapaToB 10 YC/IOBUSIM TEPMUYECKOW CTOMKOCTH

JUIST CTaTUCTUKH

BCe OTBeThbl BEPHbI

Kakas mmuHa noaBepraerca Haudo/bIieMy JUHAMHUYEeCKOMY BO3/elCTBHIO IPH
rOPU30HTA/ILHOM PACI0/I0)KeH!H IIHH?

+cpeHss

KpauHss jieBast
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KpavHss npaBast
BEpXHSA

JI/1f KaKoM A/IMHBI ONpefe/fioT CX/IeCTbIBaHHe MPOBO/I0OB?
Jl7Isl BCeH JIMHUU

JlJIS1 OJHOTO KUJIOMeTpa

JUJIS1 IBYX MPOJIETOB

+ 11711 OJHOT'O IIpOJIeTa

BepHasi KapTUHaA JUHAMHUYECKUX CUJI MIPH Tpex(a3HOM KOPOTKOM 3aMbIKAHHU:

Ia
—

B
& g g
B

TBD &

B~ WN

Bomnpocs! /151 3al[UThI IPAKTHUECKUX PabdoT (cobece oBaHus)

1. B ueM BbIpakaeTcs 3/IeKTPOIMHAMUYECKOe [IeHCTBUE TOKA KOPOTKOTO
3aMbIKaHU?

2. B ueM 0omacHOCTb Upe3MepHOro 371eKTPOIMHaMUUeCKOT0 JeMCTBUS TOKa
KOPOTKOI'O 3aMbIKaHUue?

3. [IpuBeauTe TIpUMeEp pacyeToB 3/IEKTPOIMHAMHUUYECKOTO IeMCTBUS TOKa
KOPOTKOT'O 3aMbIKaHUS.

4. 3apucyliTe HafpaB/ieHUe CU/T BO3/IeUCTBYIOIMX Ha TIPOBOJAHUK C TOKOM
HaXOZASIIUNCSA B MAarHUTHOM TI0JI€.

5. Kak rpoBepUTh Ha CXBaTbIBaHME MPOBO/IA JIMHUU 3/IeKTpOrepeaun?

6. IIpu KaKkOM BUZle KOPOTKOT'O 3aMbIKaHHWs TIPOBEPAOTCA NMPOBOAHUKU JIOIT Ha
CXJ1eCcTbIBaHUe?

7. Kak yMeHBIIUTE 3/IEKTPOAUHAMUYECKHUE CUJIbL, IeUCTBYIOLIME Ha
TPOBOJHUKU TIPA KOPOTKOM 3aMbIKAaHWU ?
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Tabuna 6 — Kpurepun oneHKH ¢)opMHPOBAaHHOCTH KOMIETeHI[HH

Koy v HarMeHOBaHKe UHWKATOPA
JIOCT)KeHUsI KOMIeTeHLIUU
(4acTy KOMMeTeHI1H)

KpuTtepuu otieHrnBaHusi CHOPMUPOBAHHOCTH KOMIIETEHIUU
(4acTy KOMITETEHLIUM)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO Oania

UO-1nkoe-1 OcyimecTsrsieT
MOHUTOPHHI TEXHUYECKOI'0 COCTOSHUS
00opy/j0BaHUs MOACTaHLUN
37IeKTPUYECKUX CeTel
N -2nkoc-1 Haxogut v aHanmusupyeT
VH(bOpMaLMIO J/1s PeLleHus
MOCTaB/IeHHOW 3a/jauM.

U [I-3rikoc-1. Vicrionb3yer
VMH(OPMaLOHHbIEe TEXHOJIOTUU JJ1S
KOHTPOJIS U MO/I/IePyKaHusl Pe)KUMOB
paboThI 371eKTPUPULIMPOBAHHBIX U
aBTOMAaTHU3UPOBaHHBIX
TeXHOJOTMUeCKHUX MPOLIeCCOB

NpUHUMaeT aKTHBHOE yuyacTHe B X0O/e MPOBe/IeHHs
MpaKTUYeCKUX 3aHATHM, PaBUILHO OTBeUaeT Ha
MOCTaB/IeHHbIe BOMPOCHI, 3Ha€T OCHOBHYIO TEPMHUHOJIOTHIO,
3HaeT MeTOJUKY pacuéTa 3/1eKTPOAMHAMUYEeCKUX CHJT
BO3HHMKAIOIIMX B POBOJHMKAX NP KOPOTKHX
3aMbIKaHUSX; YMeeT HaXO/IUTh ¥ aHa/TM3UPOBATh
MH(pOpMaLMIO [/ pellleHus T0CTaB/IeHHOW 3a/laul; TOTOB
WCI10/1b30BaTh WH(GOPMaLIMOHHbIE TEXHOIOTUHU [JIs
KOHTPOJISI U TIO/Ilep>KaHusi pEXKUMOB PabOThI
3/1eKTPU(HULMPOBAHHBIX ¥ aBTOMATHU3UPOBAaHHBIX
TeXHOJIOTMUeCKUX MPOLIeCCOB, OCYILEeCTB/ISATE MOHUTOPHUHT
TEeXHUYECKOTO COCTOSTHUSI 000PY/I0BaHHUS MTO/ICTaHIAN
3JIEKTPUYECKUX CeTel

Mogayabe: «TepMHUecKoe JieiCTBHE TOKOB KOPOTKOI'0 3aMbIKaHU»

KomnbromepHoe mecmupogatue (TCKk)

Bbibepume 0O0uH npasuibHbIll 6ApUAHM 0Meema U Haxcmume KHonky «/lanee»
BcnegcrBue uero nposoj HarpeBaercs npu K3?

+npoTtekaHus Toka K3
TPOTEKaHUS TOKA Harpy3Ku
Pe3KO0ro M3MeHeHUs TOKa
ObicTporo oTk/IoueHus Toka K3

KakoBsbl noc/j1eCTBUA J/IMTE/IbHOI'O IIPOTEKAHUA aBapnﬁnoro TOKa I10

nposojam?
BO3HHKAaeT BUOpallvs TIPOBOZIOB
BO3HUKAET MJISICKA MPOBO/OB

+B0O3MOXXHO BO3ropaHHe U30JIsIL1HU

BCe OTBETHI BEPHEI

C kako# 1e/ibI0 OTIpe/iesisieTCsl TepMHuueckoe Bo3jericTBue Toka K37?
+ /17151 IPOBEPKU MPOBO/IOB HAa TEPMUUECKYH0 YCTOHUMBOCTh
JI71s1 IPOBEPKU MPOBO/IOB Ha IMHAMUYECKYH0 yCTOMUHMBOCTD

AJI CTaTUCTHUKU
BCe OTBETHLI BEPHEI

YT0 TaKkoe MoOCTOSAHHAsA BpeMeHH HarpeBa?
BpeMsi Harpesa IpoOBO/ia TOKaMH KOPOTKOT'O 3aMbIKaHUS

BpeMA KOPOTKOI'O 3aMbIKdHHA
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+BpeMsi, 32 KOTOPOe HarpeeTcs TeJIo [0 yCTaHOBUBILIEHCS TeMIiepaTyphl, 6e3
BbI/le/IeHHsI Telljla B OKPY>KaIoLYI0 Cpejy
BpeMsi HarpeBa U OCThIBaHUsI amlrapaToB MPYU KOPOTKUX 3aMbIKAHHUSIX

ITouemy xapakTep HarpeBa mpoBojoB npu K3 cuntanT agnabaTnuecKkum?
+TIpPOBO/Ia HEe YCIeBaroT HarpeThbCs 10 YCTaHOBUBILEKCS TeMIlepaTypbl OT MOMEeHTa
Hayvasia K3 ¥ MoOMeHTa ero OTK/it0ueHus

MPOBO/Ia YCIEeBaOT HarpeThCs /10 YCTAHOBUBILIEMCS TeMIepaTypbl OT MOMEHTAa Havasa
K3 1 MOMeHTa ero OTK/ItoueHust

TPOBO/IA HE YCMEeBaKOT HAarpeThCsl U OXJIAIUTHCS [0 YCTAHOBUBLIEKCS TemMIlepaTypbl OT
MOMeHTa Havasia K3 ¥ MomMeHTa ero OTK/IFoUeHUs

MPOBO/IA YCIEBAKOT HATPeThCS M OXJIAUTHCS 10 YCTaHOBUBLIEMCS TEMIIEPAaTyPhl OT
MOMeHTa Havasia K3 ¥ MomMeHTa ero OTK/IF0UeHUs

YpaBHeHHe Tel/I0BOro 0ajiaHca MpoBOJHHUKA:

r=<cm
AS

+ dQBﬂ =dQy, + dQPC
t
T=T |leT

yem
T'=0p -0,

dopmya s onpeaeieHUs: U3MeHEeHUs1 TeMIlepaTypbl NPOBOJHMKA NPU
Harpese:

+7=7_|1-el |-TpeT

yem

T =0, — 0O

dQBg =dQ,, dQPC
r=Cm
AS

dopmyna /s onpepeeHNs U3MeHeHNs TeMIepaTypbl IPOBOAHUKA MPH
OCThIBaHHHU:
t t

T=T, |l1-el |-TeT

yem

dQBﬂ =dQy, +dQpc
r_Cm
AS
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t

+7=Te T

IIpu KakoM yC/I0BUM KOMMYTAllMOHHBIN anmnapaTr CYUTAaeTCs TePMUUYECKH
yCTOMUMBBIM?

+ (kTEPIH )2 Lrpp = 112(3 (tO.B. tipy + T, )
dQB,H =dQy, +dOp:

T'=0p -0,

Temneparypa — 3T0:

+Mepa cpeJHel KWHeTHUeCKOW SHepryuu Teja
HarpeB TeJa

HarpeB U OXJIaKJeHue Tena

CTerneHb HarpeBa

Bormpochk! /151 3aIUTHI MPAKTHYECKHX padoT (cobecejoBaHMsl)

1. B pe3ysibTare uero okas3biBaeTCsl 3HAUMTEIbHOE TEPMUYECKOe BO3/|eHCTBUE Ha
TPOBOJHUKHU U arrapar?

2. B uem 0acHOCTB AJIUTEIBHOTO TEPMUYECKOT0 BO3/IEUCTBUS Ha MMPOBOJHUKYU
Y anraparbi?

3. Kakum o6pa3om o6e30macuTh MPOBOJHUKY U afapaThl OT AJIUTeTbHOT0
TePMUYECKOT0 BO3/|eHMCTBUS TOKA?

4. Kak HaWTU TeMIiepaTypy NPOBOJHUKA MPU JJIUTEeTbHOM MPOTEKaHUU TOKA
KOPOTKOT'O 3aMbIKaHHUS?

5. UTo noka3sbiBaeT TemIiepaTypHbI KO3 OUITMEHT COMTPOTUB/IEHNS?

6. UTo nmokKa3biBaeT MOCTOSTHHAsA BpeMeH! HarpeBa?

8. Uto 03HauaeT TepMUH a/fiabaTHUeCKUiA Ipo1iecc?
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Tabuna 7 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Ko v HaMeHOBaHMe UHAMKATOpa
JIOCTKEHUS] KOMIIeTeHLIUN
(4acTH KOMITeTEeHL|UH)

Kputepuu orieHrBaHus c)OpMUPOBAHHOCTH
KOMIeTeHIUM (YaCTH KOMITeTEeHLIVN)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO bania

N-1nkoc-1 OcytecTsrsieT
MOHUTOPUHI TEXHUYECKOT'0 COCTOSIHUS
000py/10BaHUsI TIOCTAHLIUMA
3JIEKTPUUECKUX CeTel
N-21koc-1 Haxogut v aHanusupyeT
MHGOpMaLYIO /151 peLleHus
MOCTaB/IEHHOW 3a/lauM.

U -3riKoc-1. Ucrionb3yer
VH(pOpMaLMOHHbIe TEXHOJIOTUHU /IS
KOHTPOJIS1 U TTOAI/lepPyKaHusl Pe)KUMOB
paboThI 31eKTPUPULIMPOBAHHBIX U
aBTOMAaTH3UPOBaHHbBIX
TeXHOJIOTMYeCKUX MPOLIECCOB

CTyJieHT IpUHUMaeT aKTUBHOE y4acTHe B XO/ie
TIPOBE/IEHUS TIPAKTUUECKUX 3aHATHH, TTPaBUTBHO
OTBeYaeT Ha MOCTaB/IeHHbIe BOMPOCHI, 3HaeT OCHOBHYIO
TEePMUHOJIOTHIO, 3HaeT METO/JUKY pacuéTa TepMUUECKOTO
BO3/IeliCTBUS Ha TIPOBOJHUKH ITPU KOPOTKUX
3aMbIKaHUSX; YMEeT HaXO/UTh U aHA/TU3UPOBATh
vHOpMaLIUIO JIJisl PellleHus TTOCTaB/IeHHOMN 3a/1aul;
TOTOB MCIO/I30BaTh UHPOPMAI[OHHBIE TEXHOJIOTHH [IJIsT
KOHTPOJISI U TIO/IIep>KaHusi PeXKUMOB paboThbI
9/1eKTPUUIIUPOBAHHBIX U ABTOMATH3UPOBAHHBIX
TeXHOJIOTUUeCKHX TIPOL[eCCOB, OCYIIeCTBISTh
MOHUTOPHHT TEXHHUECKOTO COCTOSTHUsSI 000pY/10BaHUS
TO/ICTAHLIMH 7IeKTPUUeCKUX ceTel

Moayan: «TeopHsi CHMMeETPHUHBIX COCTAB/ISIOIIMX»

KomnbromepHoe mecmupogaHue (TCKk)

Bblibepume 00uH npasuabHbIll 6ApUAHM 0meema u Hajdcmume KHOnKy «/lanee»
IIpu moMoIM KAaKHX CAMMETPUYHBIX COCTAB/IAIOIINX MO)KHO OMHCATH JTI000H

HeCHUMMEeTPHUYHBIA PeXXUM?

COCTaBJISIONUX TIPSIMOM, 00paTHO MOC/Ie10BaTeTbHOCTH
+COCTaBJISIONUX TIPIMOM, 00paTHOM, Hy/IeBOM TI0C/Iel0BaTeTbHOCTH
COCTAaBJISIFOLUX TIPSIMOM TI0C/IeZloBaTeTbHOCTH

COCTaBJISIFOLUX HYJIeBOU MOC/e[0BaTe/IbHOCTU

BekTopbI NIpPsiMoii NI0C/1e0BaTe/IbHOCTH = . : A—

1

A W+

A At
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A A T

BekTopbl 00paTHOM MOC/I€/[0BaTe/TbHOCTH

1
+2
3
4

A | A L] H

BeKTOpbI Hy/IeBOH 10C/1e/[0BaTe/TbHOCTH
1

2

3

+4

YemMy paBeH oneparop nosopora?
+a=ei120

a=el%

a=120

a=90

Kak u3mensarca HanpsbkeHus ¢a3 B u C nipu 3ambikanuu ¢asbr A
Ha PEN npoBogHuK?

+yBe/JINUUBAETCS

YMeHbIIIaeTCs

OCTaeTCs Mpe>KHUM

CHayasla yBe/IMUMBAeTCs, 3aTeM YMEHbIIIaeTCs

M3 KakiX CHMMEeTPUYHBIX COCTAB/ISIIOLIIUX COCTOUT TOK ofgHOG¢a3Horo K3 mo
TeOPUN CUMMETPUYHBIX COCTAB/IAIINNA?

+W13 COCTaBJISIIOLIMX HYJIEBOM TOC/Ie0BaTeTbHOCTH

Y3 COCTaBJISIFOLIMX TIPSIMOU OC/Ie/10BaTe/IbBHOCTH

13 COCTaBJISAIOLIMX 00paTHOM Toc/el0BaTe/TbHOCTH

Y3 COCTaBJISIFOLIMX BCEX MOC/Ie0BaTe/IbHOCTeN

Kak u3MmeHseTcs HanpsbKeHue NpPsiMoi Moc/ie/j0BaTe/IbHOCTU NPHU yAA/1eHUU
0T UCTOYHMKA NUTaHMs npu ogHoda3Hom K3?
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yBeTMYUBAETCS
+yMeHbIIaeTCs

0CTaeTCs MPeXXHUM

CHayasa yBe/MYUBaeTCsl, 3aTeM yMEeHbIIAeTCs

Kak u3MeHseTcsl HanpsbKeHHe 00paTHOM Moc/ieJ0BaTe/IbHOCTU NP
NpUO/IMKeHNH K MCTOYHHUKY MUTAaHMsA 1IpH ogHo¢a3Hom K3 ?
+yBe/INUUBAETCS

yMeHbllIaeTcs

0CTaeTCs MPeKHUM

CHauasla yBeJIMyMBaeTCsl, 3aTeM YMeHbIIIaeTCs

Kak u3MeHsieTcs HanpspKeHHe HyJ/IeBo M0c/1e/[0BaTe/IbHOCTH NPH NMPHO/IVDKeHUH
K UCTOYHMKY NMUTaHMsA npu ogHoda3HoM K3 ?

+yBeTMUNBAETCS

yMEHbIIAeTCs

0CTaeTCs MPeXHUM

CHayasa yBe/MYUBaeTCsl, 3aTeM yMEeHbIIAeTCs

B ueMm 3aK/1r0uaeTcsi onacHoOCThL ogHo(¢a3Horo K3, B ceTu ¢ U30/1MpOBaHHOU
HelTpa/bio?

+CJ/I0OJKHOCTB BBISIBJIEHUS

CO3/laH/e MaKCUMa/IbHbIX TUHAMUYECKUX YCUTUN

3HAUUTE/IbHOE U3MeHeHMe TiepeZilaBaeMOU MOIIIHOCTH

3HauMTe/IbHOE U3MEeHeHMe YaCTOThI

Kak paccunTarh CONpoTHUB/IeHUE MeT/IM (pa3HbIN-HY/1eBOH MPOBOJ?

+7 ::JU%+R)34XQ+XJZ

nem

Z

nem

» ﬂ&+@fﬂ&+&f

=\/(qu +R,)+(X, +X,)

(R(p+R{/))+(XH+XH)

Z
Z

Jins1i uero yacTpb HelTpasiei TpancopmaropoB B cetsix 110 kB u Bbie
COeJUHSAIOT C 3eMJ/IEH Yepe3 pa3spsJHUK?

[ig nydiero 3asem/ieHust

+ /111 3a1UThI OT [1epeHarpskeHus

[J1s1 TIpeJJ0TBpalL{eHHs] HeTlloTHO(a3HbIX peXXKMMOB paboThl

[l COTJIaCOBAHUSI Pe)KMMOB PabOThI CeTH

Kak u3MeHUTCs1 MOIHOCTH TPéx(a3HOro HarpeBare/isi IpH 00pPbIBe IMHEHHOT0
nposoja?
YBEJIAUUTCS
+YMEHBILIUTCS
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0CTaeTcs MpexxHen
CHayasla yBeJIMYUTCS, 3aTeM YMeHbIIUTCS

Kak U3MeHHUTCs1 MOMEHT Ha Baj/ly aCHHXPOHHOT'0 3/IeKTPO/BUraTe /s NPU 00pbiBe
JIMHEeHHOTro npoBo/ja?

YBETUUUTCS

+YMEHBIIUTCS

OCTaeTCsl MpeKHeu

CHayasia yBe/TMUUTCS], 3aTeM YMEHbIIUTCS

ITouemy conpoTuB/ieHHe TPpaHchopMaTopa ToKy ofHo(da3zHoro K3 Gosbie uem
TOKY Tpex¢a3uoro K3?

+1pu 0iHO(a3HOM 3aMbIKaHUM MarHUTHBIN TIOTOK 3aMbIKAeTCs uepe3 Macjio U 0ak
TpaHCc(opMaTopa

1ipy 0/{HO(a3HOM 3aMbIKaHUM 37IeKTPUUECKH TOK 3aMbIKaeTcsl yepe3 Macsio 1 6ak
TpaHchopmaropa

Tpy ofiHO(a3HOM 3aMbIKaHWH TOK MPOTeKaeT Mo BceM (pa3am

Npy ofiHO(a3HOM 3aMbIKaHWH TOK MPOTEKaeT TOJILKO MO IBYM (ha3am TpaHchopMaTopa

ITop pericrBuem Kakou 3/]C nmpoTeKkaoT TOKHM NPSMOU M0C/IeJ0BaTeTbHOCTH?
+miof, Aevicteuem J/]C npsiMoi mocieloBaTeIbHOCTH

niof AevictBueM D/]C obpaTHOM 1oc/iefiloBaTe TbHOCTH

nof, sevicterem J/]C HyJ/ieBOU MOC/IeIOBATEIbHOCTH

niozi, fetictBreM DJ1C mipsiMoi ¥ 0OpaTHOI Toc/ieJo0BaTeTbHOCTH

ITop paeiictBueM Kakor J/IC npoTeKaT TOKHA 00paTHOM MOC/IeA0BaTeTbHOCTH?
nioZ, AevictBreM 3/]C npsiMoii moc/ieloBaTe/IbHOCTU

+mof, mevictBueM D/]C obpaTHOM moc/iefioBaTeTbHOCTH

niog, sevicterem J/]C HyJ/IeBOU MOC/IeIOBATEIbHOCTH

niozi, fetictBreM DJ1C mipsiMoi ¥ 0OpaTHOI Toc/IeJo0BaTeIbHOCTH

ITop perictBuem Kakou J/IC npoTeKarT TOKHU HYJIEBOM I0C/Ie0BaTe/IbHOCTH?
nioZ, AevictBreM 3/]C npsiMoii moc/ieloBaTe/IbHOCTU

noz AevictBueM D/]C obpaTHOM 1oc/ieZiloBaTe TbHOCTH

+miog, sevicterem JS/]C HyJieBOU MOC/IeJOBAaTE/IbHOCTU

no1 aevictBueM D/]C ripsiMoi 1 06paTHO MOC/IeI0BaTeTbHOCTH

Yemy paBHo conpotussieHue JIJII 0,38 kKB Tokam npsaMoii, 00paTHOM 1 HY/IeBOU
Moc/jie0BaTe/IbHOCTH?

+2,=2,; 7, =R, *+x2)L;2,=2,+3Z,

Z,=Z,=2,
22,=2,=2,
Z, =Z,=2Z,

Yemy paBHO CONPOTHB/IeHHE TPaHCc(opMaTopa TOKaM MPAMOM U 00paTHOM
Moc/jie0BaTe/IbHOCTU?
Z,=272,=2,,Z,=7]
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zZ,=Z2,=72,;Z,=0
+24,=2,=2Z;

3a cuet yero pa3orpeBaercsa 0ak Tpancopmaropa npu ogHodaznom K3?
3a CYeT TOKOB HYJ/IEBOU M0OC/IeZ,0BaTEIbHOCTH

3a CYET MarHUTHBIX MOTOKOB TMPSIMOM MOC/IeJ0BaTeTbHOCTH

3a CYeT MarHUTHBIX TTIOTOKOB 0O6paTHOM T0C/Iei0BaTeTIbHOCTH

+3a CUeT MarHUTHBIX IOTOKOB HYJIEBOU MOC/I€0BATE/IbHOCTH

Kak onpepie/iuTh CONPOTHB/IeHHE TPaHCc(opMaTopa TOKaM Hy/IeBOH
noc/je0BaTe/IbHOCTH?

W3 OMbITa XOJI0CTOr0 X0/a

+13 OIbITa KOPOTKOI'O 3aMbIKaHUS

V3MEepUTh TOK MPU HOMUHA/IbHOU Harpy3ke

V3MEepUTh TOK MPY MUHUMAJIbHOW Harpy3Ke

Ykaxure, Kak B 00111eM C/Iydyae pacCUuTaTh COCTAaBJ/IAIOIME MPAMOM
1oc/ie/j0BaTe/IbHOCTHU:

AO=%(A+B+C)
+A1=%(A+Ba+Ca2)

42=—(4+Ba’ +Ca)

1
3
A3=(4+ Ba’ +Ca)

Ykaxure, KaK B 0011[eM C/Tyyae PacCUYUTATh COCTAB/IAIOIHE 00paTHOM
MOC/IeJ0BaTe/IbHOCTH:

AO=%(A+B+C)
Alz%(A+Ba+Ca2)
+A2=%(A+Ba2 +Ca)
A3=(4+ Ba’ +Ca)

Ykaxure, KaK B 00111eM c/lyyae PacCUUTaTh COCTABJISIIOIIHE HY/IeBOM
Moc/jiej0BaTe/IbHOCTHU:

+AO=§(A+B+C)

Al=%(A+Ba+Ca2)
A2=%(A+Ba2 +Ca)
A3=(4+ Ba’ +Ca)
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Bonpock! /151 3aIUTHI MPAKTHYECKUX PadoT (codeceoBanHms)

1. B ueM 3akstouaeTcsi 0CO6eHHOCTh pacueTOB He CHMMETPUUHBIX Pe;KUMOB C
TIpUMEeHeHeM TeOPUH CHMMETPHUYHBIX COCTABJISIOILNX?

2. 3anuiumTe ypaBHeHUs 11 OTpe/ie/ieHrsl COCTaB/ISIOLUX MPsIMOMA, 0OpaTHOM,
HYJIeBOM MOC/Ie/J0BaTe/IbHOCTEN HalpsDKEeHKSI.

3. [TosicHuTe pacueT HECUMMETPUYHBIX PE)KUMOB Ha TipuMepe 0ZiHO(a3HOT0
KOPOTKOTO 3aMbIKaHUSI.

4. 3anuimre GopMyJIbl 17151 OTIpeiesieHUsi COCTaBJISOIIUX MPSIMOM, 0OpaTHOM,
HYJIeBOU I10C/Ie/l0BaTe/IbHOCTEN TOKaA.

5. 3aruimTe (GOpMyIbI AJis OTIpeZie/IeH s COCTaBISIONUX TIPSIMOi, 00paTHOM,
Hy/neBol nocnenoBaTensHocTel D/1C.

6. 3aruimTe GopMyJIbl JIs OTIpe/ie/ieH sl COTIPOTHBIIeHH TIPIMOM 0OpaTHOM 1
Hy/1eBOM TOC/ieioBaTe/IbHOCTeN MUHUY 3neKTporniepefauu 0,38 kKB.

7. 3anuiiTe HOPMYJIBI [1J1s1 OTIpeie/ieHUs] COTIPOTUB/IEHUM NPSIMOiA, 06paTHOM U
Hy/1eBOM TlocefioBaTennbHOCTel TpaHcpopmaropa 10/0,4 kB.

8. 3arnuimmTe GopMyJIbl JIs OTIpe/ie/ieH sl COTPOTHB/IeHU TIPSIMOM, 0OpaTHOM 1
HyJ/1eBOM TIOC/ieloBaTeTbHOCTeH peakTopa.

Ta6ymia 8 — Kpurepum oneHkH copMHPOBAHHOCTH KOMIIETeHI{HI

Kputepuu orieHrBaHus cOPMUPOBAHHOCTU KOMIIeTeHLIUU

Kog v HaiMeHOBaHUe UHAMKATOpa
(4acTy KOMMeTeHI 1K)

AJOCTH)XXeHHA KOMITeTeHIIUHr

COOTBETCTBYET OL[eHKe «3auTeHO»
(4acTy KOMMeTeHL 1K)

50-100% ot MakcumasabHOro dania

CTyJeHT NpUHUMaeT aKTUBHOE yJacTHe B XOJe
TIPOBeJIeHUs PaKTUUECKUX 3aHSITUM, TPAaBUJIbHO OTBeYaeT
Ha M10CTaB/IeHHbIe BOMPOCHI, 3HAeT OCHOBHYO
TePMUHOJIOTHUIO, [IOHUMAaeT TeOPHIO Pa3/ioyKeHUsI TOKOB U
HarpsbDKeHWH Ha CUMMeTPUYHbIe COCTaB/ISIFOLINE, MOXKET
TIPU [TOMOLLY HUX TIPOM3BO/JUTh aHAIU3 aBapUMHBIX
PEXXUMOB; YMeeT HaXOIUTh U aHa/IM3UPOBATh
VMH(}OpMaLMIO J/1s pellleHus T0CTaB/IeHHOW 3a/lauk; TOTOB
WCI10/1b30BaTh MH(GOPMAI[MOHHbIE TEXHOJIOTHH /IS
KOHTPOJISI U TIO/Ilep>KaHusi peXKUMOB paboThI
3/1eKTpU(HULIMPOBAHHBIX U aBTOMATH3UPOBaHHBIX
TeXHOJIOTUYeCKUX TPOLIeCCOB, OCYIECTB/IATh MOHUTOPUHT
TEXHUYECKOTO COCTOSTHUSI 000py10BaHUS TIO/[CTAHIAI
3JIEKTPUYECKUX CeTel

NU-1rkoe-1 OcylijecTsrsieT
MOHUTOPHHT TEXHUYECKOTO COCTOSTHUS
000py/J0BaHUs MOZCTAHIAN
3/IEKTPUUECKUX CeTel
N -21ikoc-1 HaxoauT 1 aHanusupyer
WH(OPMALIUIO /IJIST PelleHusT
MOCTaB/I€HHOM 3a/jauM.
N[I-3riKoc-1. VicTionb3yeT
WH(OpPMAIIOHHBIE TeXHOIOTUH [IJIst
KOHTPOJISL ¥ TIO/I/IEPYKAHUST PE)KUMOB
paboThI 371eKTPUGHULIMPOBAHHBIX U
ABTOMAaTHU3UPOBAHHbBIX
TEXHOJIOTUYECKHX MPOLIeCCOB
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Moaynb: «ABapUHHBIE Pe)KUMbI B CeTAX C 30/ IMPOBAHHON HEUTPA/ILIO»

KomnblomepHoe mecmupoeaHue (Tck)

Bbibepume 00uH npasuibHbIll 6ApUAHM 0Meema U Haxdcmume KHonKy «/lanee»
B KakoM K/acce ceTed 3aMbIKaHUe Ha 3eMJII0 He AIBJISIeTCA aBapUHUHBIM
pexxumom?

+35/10 kB.

110 B

500/0,4 kB

35/10 B

B ceTsx ¢ M30/IMPOBAaHHOM HEMTPA/IbI0 BO3HUKAKT C/IeAyHoN{de BU/bI
aBapUMHBIX PEXXUMOB:

+3aMbIKaHUe Ha 3eMJTi0; AByX(dasHbie K.3.; 3X (a3Hoe K.3.; 00pbIB (ha3bl

3aMbIKaHHe Ha 3eMJTi0; AByX(a3Hble K.3.; 3X a3Hoe K.3.; 00pbIB (a3bl; ofHOPa3HbIE
3aMbIKaHUs

3aMbIKaHHMe Ha 3eM/T0;3X (pa3Hoe K.3.; 00pbIB (a3bl, 0jHO(Ma3HbIe 3aMbIKaHUs
3aMbIKaHHe Ha 3eMJ/T0; AByX(a3Hble K.3.; 3X (a3Hoe K3; ofiHO(a3HbIe 3aMbIKaHUS

YTo NpoucxouT C HaNpPsHDKeHUEeM HeloBpPeX/AeHHBIX (pa3 0THOCUTE/ILHO 3eMJIH
NpH 3aMbIKaHUU Ha 3eMiIi0 B cetu 10 kB?

+yBe/JINUUBAETCS

yMeHbllIaeTcs

0CTaeTCs MpPeKHUM

CHaya/la yBeJMunBaeTcs, 3aTeM YMeHbIIaeTCs

OT 4yero 3aBUCUT éMKOCTb MeXJy ¢a3zamu U 3em1én?
oT TpaHchopmaTopa

OT HarpysKu

+0T pacCTosiHUA Mexy (pasamu U 3eMéH, 1TMHbI TMHUN
OT MapKu NpoBoJia

dDopmyJia /il pacyeTra TOKa KOPOTKOIr0 3aMbIKaHMA Ha 3eMuIi0 Ajis BJT ¢
W30/IMPOBAaHHON HeUTPa/IbIo MPH BeleHUH NPUO/TMKEHHBIX PaCueToB:

+

®opmyJia Jig pacyeTa TOKa KOPOTKOIo 3aMbIKaHuA Ha 3emuIro i KJI ¢
M30/IMPOBAHHOI HelTPa/ibIo MPH BeJleHUH NMPHO/IDKEHHBIX PacyeToB:
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Z,=272,=2,;2,=7,

v, _UrB-Liku
K3 10

; _UxB-Liou

K3 350

Mo>kHO /I IPUKAacaThbCcsA K onopam juHuM 10 u 35 KB?
+HeT, OMOpbl MOTYT OBITH 0/ HATIPSPKeHHeM

Ja

TOJIKO THIJIbHOW CTOPOHOM PYKU

TOJIKO J1a/JOHbIO

Kak Ha mo/icTaHI{uM omnpe/e/sII0T Ha/IMYHie KOPOTKOro 3aMbIKaHUsA Ha 3eMJ/II0?
+110 HaJIMUMIO HaTPsDKeHUs Ha BTOPUYHOM 0OMOTKe TpaHCcopMaTopa HarpspKeHus,
COeJMHeHHOW B Pa30MKHYTBIM TPeyTrOJIbHUK

M3MepsIIOT HalpsbkeHre Mexxay dha3zaMu U 3emyiei

TIPY MIOMOLLM CUJIOBBIX TpaHC(OpMaTOpPOB

110 U3MEHEHHUIO TOKa

KaxkoBbI OC/IeACTBHSA KOPOTKOI0 3aMbIKaHHUS Ha 3eMJII0 B CETSX C
M30/IMPOBAHHON HEUTPA/IbIO?

+BbICbIXaHUe PyHTa M0/, ONIOPOH, pa3pylleHre OMopkbl

roBpexx/ieHre 000py/10BaHus B pe3y/IbTaTe TOKOBBIX Meperpy30k

BBIXO/] U3 CTPOs Tpex(a3HbIxX MoTpebuTeeit

TIpeBbIllIeHUe IOy CTHUMOM TOKOBOM Harpy3Ku MPOBOZOB U 000PY/0BaHUs

Kak cHM3UTBh TOK 3aMbIKAHUA Ha 3eMJTI0?
yCTaHOBUTh KOPOTKO3aMbIKaTe!

yctaHoBuTh AIIB

+yCTAQHOBUTH PeAKTOPHI

yCTaHOBUTH TPaHC(HOPMaTOPbI OOJIbITIEN MOII[HOCTH

CeTH KaKMX K/IaCCOB HaMpPsDKeHUsI IKCIUTyaTUPYIOTCS C W30/IMPOBAaHHOM
HelTpa/bio?

0,38

+35/10

110/10

500/35

YT0 NoHMMAaeTCsl MOJ eMKOCTHOM MPOBOAMMOCTbIO?
BK/TFOUEHMEe KOHZIEHCaTOPOB Ha JIMHEMHOE HarlpssKeHUe
BK/TFOUEHMe KOH/IEHCAaTOPOB Ha (ha3HOe HarpshKeHUe
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BKJIFOUeHMe KOH/IeHCAaTOPOB K OZIHOM (ha3e U 3emMiie
+eMKOCTb, 00pa30oBaHHasi TIPOBOJjaMU JIMHUW U 3eMJieit

Kakoi xapakTep UMeeT TOK 3aMbIKaHHUA Ha 3eMJII0 B CeTSX C M30/IMPOBaHHOM
HeNTpa/Ibio?

aKTUBHBIN

arepuoiuyeCcKui

+ €eMKOCTHOM

VIH/TyKTUBHBIN

KakuMm 00pa3om ocy1iecTB/sieTCsl KOMIIeHCAI[Usi eMKOCTHOT'0 TOKA 3aMbIKaHHA
Ha 3eMJI10?

BK/IFOUEHHEM Pe3UCTOpa B HeWTpaslb UCTOYHUKA [TUTaHUS

+BK/IFOUEeHUEM UHAYKTUBHOCTU B HEUTpa/b UCTOUHMKA [TUTAHUS

BK/IFOUEHHEM eMKOCTH B HeHMTpa/lb UCTOYHUKA ITUTaHUS

pas3emyieHreM HeUuTpaan

BepHoe oTHomeHHe MeXXy R u X i/isi MOLLIHBIX CU/IOBBIX TpaHcopMaTopax:
R>>X

+R<< X

R=X

R=2X

IIpu K3 B TpancopMarTope 1o ero 00MoTKam nNpoTeKaroT. ..

repyoyecKas v arepuoauydeckas cocrasistolye Toka K3

riepexo/iHas ¥ CBepxIrepexo/Has arepuojrueckre CoCTaB/stole Toka K3
riepexo/iHas U CBepxIiepexo/Has [epuojuueckye CoCTaB/srole Toka K3
+I1epexo/iHas arepyuoyeckasi, CBepxrnepexojHas arlepuojuueckas v repyuojuyeckas
cocrasJsitonue Toka K3

BonpocsI /151 3al[UThI IPAKTHUYECKUX PabdoT (cobeceqoBaHus)

1. B kaKoMm Kracce ceTel 3aMbIKaHHe Ha 3eMJII0 He SIBJISIeTCS] aBaPUUHBIM
pexumom?

2. 3apucyuTe KOHTYp NPOTeKaHHs TOKa 3aMblKaHUs Ha 3eMsit0 B ceTu 10 kB.

3.UTo MpOMCXO/UT C HaTipsbKeHueM HeTlOBPeXK/JeHHBIX (a3 OTHOCHUTEeTbHO
3eMJIU TIPY 3aMbIKaHHUU Ha 3eMJIt0 B ceTr 10 kB?

4. Kak onpefie/IMTh TOK 3aMbIKaHUS Ha 3€MJII0, UCXO/S1 U3 BEKTOPHOM
JnarpaMmbI?

5. Kak BbIUYMC/IMTh TOKU 3aMbIKaHUA Ha 3eMJTt0 B BJI, UCT0/b3y4,
TIpUO/IM>KeHHBIM MeTo/1 pacueTa?

6. Kak BbIUUC/IUTH TOKU 3aMbIKaHUA Ha 3eM/t0 B BJI?

7.Mo>HO /11 IpyKacatbcs K oriope 10 u 35 kB?
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8. Kak BbIUMC/IUTE TOK 3aMbIKaHHs Ha 3eMmytto B KJI, ucronb3yst mprb/ivKeHHbIH

MEeTO/, pacueTa’?

Tabuna 9 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Koy v HarMeHOBaHKe UHUKATOPA
JIOCT)KeHUsI KOMIEeTeHLIUU
(4acTy KOMMeTeHI1H)

KpuTepuu otieHrBaHUs C(HOPMUPOBAHHOCTH
KOMITeTeHI U
(4acTy KOMIETeHLMH)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO baia

N-1nkoc-1 OcylecTBisieT MOHUTOPUHT
TeXHUYEeCKOTO COCTOSTHUSI 060py10BaHUS
MO CTAHLUM 3JIEKTPUUECKUX CeTen
N -2nkoc-1 Haxogut v aHanmusupyeT
VH(bOpMaLMIO J/1s PeLleHus
MOCTaB/IeHHOW 3a/jauM.

U [I-3rikoc-1. Vicrionb3yer
MH(OPMaLOHHbIEe TEXHOJIOTUU JJ1S
KOHTPOJIS U MO/I/IePyKaHusl PeXKUMOB
paboThI 371eKTPUPULIMPOBAHHBIX U
aBTOMAaTU3UPOBaHHBIX TEXHOJIOTHYECKUX
TIPOLIeCCOB

CTyeHT NpYHMMaeT aKTUBHOE yJacTHe B XO7e
NIpOBe/IeHus PaKTUUeCKUX 3aHATHH, TPaBUIbHO
OTBeuaeT Ha M0CTaBJ/IeHHbIE BOMPOCHI, 3HAeT OCHOBHYIO
TePMHUHOJIOTHIO, 0COOEHHOCTH PaCcUéTa aBapUHBIX
PE’KMMOB B CETSIX C U30/IMPOBAHHOM HEUTPANbIO; yMeeT
HaxXO/IUTh U aHa/IM3UPOBaTh UH(OPMALUIO [i/1S1 pelleHNs
MOCTaB/IEHHOW 3a/lauM; TOTOB MCII0/Ib30BaTh
MH(OpMaLMOHHbIE TeXHOJIOTHU [I/1s1 KOHTPOJIS U
To/ilep>KaHusT peXXUMOB paboThl
5/1eKTPUULMPOBAaHHBIX U aBTOMATH3UPOBaHHBIX
TeXHOJIOTMUeCKUX MPOLIeCCOB, OCYILECTB/ISATh
MOHUTOPHHT TEXHUYECKOT'0 COCTOSIHUSI 000PY10BaHUS
TMO/ICTaHLMI 3/IEKTPUUECKUX CeTel

2 OOEHUBAHME IITMCBbMEHHbBIX PABOT CTYJJEHTOB

OueHHBaHNe MUCbMEHHBIX PadOT CTY/IEHTOB,
He perJiaMeHTHPYeMbIX YU4e0HbIM I/IaHOM

Mogay/b: ((HEDEXOI[HbIﬁ mnpoiecc nmpu TDéXd)EBHOM KOPDOTKOM 3daMBIKdAHHUHN»

3adaHus 0,151 KOHMPO/ALHOU padombl

Bapuanr 1.

3amanue 1: PaccuuTaiiTe TOK Tpex(}a3HOro KOPOTKOTO 3aMbiKaHUs B Touke KO,
TOK JBYyX(}a3HOro U oAHO(a3HOr0 KOPOTKOro 3aMbikaHusi B Touke K1 (pucyHok 1);
HCXOZIHbIe IaHHbIe Mpe/iCTaB/ieHbl B Tabsmie 1.

3aganue 2: ITocTpolite rpaduk rnepexofHOro nporuecca Tpex(asHoro KOpoTKOro
3aMbiKaHUs B Touke KO; ucxoziHbie JaHHbIe CM. 3aiaHue 1.

3aganue 3: [locTpoiiTe BEKTOpPHYIO AMarpamMmy JJis OAHO(a3HOro KOPOTKOIO
3aMbiKaHUs B Touke K1; ucxoziHble JaHHbIe CM. 3aiaHue 1.
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Tabauya 1 — ucxoOHble OaHHble 015 3adaHus 1.

T1 L1 L2 L3
Mapka /[nuHa Mapka HOniHa Mapka HOmina Mapka nposoga
(k™M) TpoBOJa (k™M) TpoBOJa (k™M)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A
63/10 3*70+70 3*25+54,6 3*25+54,6
10 TI 04
KO 11 Kl L2 K2 L3 >
H ]
PucyHok 1 — pacuemHas cxema 05 3a0aHus 1.
Bapuant 2.

3aganue 1: PaccuuraiitTe TOK Tpex(a3HOro KOpOTKOro 3aMblKaHUsi B Touke KO,
TOK ZIByX(pa3HOTo U 0/HO(a3HOr0 KOPOTKOTO 3aMblKaHUsI B TOuke K2 pucyHoK 1;
HCXOZIHbIe IaHHBIe Mpe/icTaB/ieHbl B Tabsmie 1.

3aganue 2: [Toctpolite rpaduk rnepexofHOro nporecca Tpex($a3sHoro KOpoTKOro
3amMbIKaHus B TOuKe KO; WCXogHbIe faHHbIe CM. 3ajaHue 1.

3apanue 3: [TocTpoliTe BEKTOPHYIO JUarpaMmmy AJisi OJHO(pa3HOr0 KOPOTKOTO
3aMbIKaHUs B TOUKe K2; UCxoHble JaHHbIe CM. 3azaHue 1 .

Tabauya 1 — ucxooHble OaHHble 045 3a0aHus 1.

T1 L1 L2 L3

Mapka [InvHa Mapka HnvHa Mapka HmvHa Mapka ripoBoja

(k™M) TpoBOZia (kM) MpoBOZia (kM)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A

100/10 3*70+70 3*25+54,6 3*25+54,6

10 TI 04
Ko Kl L2 2 L3 A
Y / “f lf
PucyHok 1 — pacuemHas cxema 05 3a0aHus 1.
Bapuant 3.

3amanue 1: PaccuuTaliTe TOK Tpex(}a3HOro KOPOTKOTO 3aMbiKaHUs B Touke KO,
TOK JBYyX(}a3HOro U oAHO(a3HOr0 KOPOTKOro 3aMbiKaHusi B Touke K3 (pucyHok 1);
UCXO/HbIe AaHHbIe Tabuia 1.

3amanue 2: [TocTtporiTe rpadvk mepexoHOro npoijecca Tpex@asHoro KOpoTKOro
3aMbikaHUs B Touke KO; ucxoziHbie JaHHbIe CM. 3afiaHue 1.

3aganue 3: [locTpoiiTe BEKTOpPHYIO AMarpamMmy AJisg OAHO(a3HOro KOPOTKOIO
3aMblKaHUs B TOuke K3; ucxozHbie JaHHbIe CM. 3aiaHue 1 .
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Tabauya 1 — ucxoOHble OaHHble 015 3adaHus 1.

T1 L1 L2 L3
Mapka [nuHa Mapka HOniHa Mapka Omina Mapka nposoga
(k™M) TpoBOJa (k™M) TpoBOJa (k™M)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A
160/10 3*70+70 3*25+54,6 3*25+54,6
10 TI 04
KO 1 il L2 K2 L3 >
¥ / A

S ’l |
PucyHok 1 —pacuemHas cxema 05 3a0aHus 1.
Bapuant 4.
3aganue 1: PaccuuraiiTe TOK Tpex¢a3HOro KOpOTKOro 3ambikaHus B Touke K1,
TOK ABYX(a3HOTO U ogHO(a3HOro KOPOTKOTO 3aMbiKaHUusi B Touke K3 (pucyHok 1);
HCXO/IHbIE TaHHbBIe Tabmmiia 1.
3ayanue 2: [ToctpoiiTe rpaduk nepexoHOro Tpoliecca Tpex@a3Horo KOpoTKOro
3aMbiKaHUs B Touke K1; ucxoziHble JaHHbIe CM. 3aiaHue 1.
3amanue 3: [locTpoiiTe BEeKTOPHYHO JuUarpaMMmy /s 0JHO(A3HOTO KOPOTKOTO
3aMbIKaHUs B TOUKe K3; UCXO/iHbIe JaHHbIe CM. 3a/laHue 1 .
Tabauya 1 — ucxooHble OaHHble 045 3a0aHus 1.

T1 L1 L2 L3
Mapka [InvHa Mapka HnvHa Mapka HmvHa Mapka ripoBoja
(k™M) TpoBOZia (kM) NpoBOZia (kM)
TM- 0,2 CHUIT 2A 0,1 CHUIT 2A 0,3 CHUIT 2A
200/10 3*70+70 3*25+54,6 3*25+54,6
10 TI 04
K6 3 Kl L2 k2 L3 A
Vi / 4 4

SO “l )

PucyHok 1 — pacuemHas cxema 045 3a0aHus 1.
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Tabuna 10 — Kputepuu oneHKn copMHpPOBaHHOCTH KOMITETEHIHI

Ko v HauMeHOBaHMe UHAMKATOPa
JIOCTKEHUS] KOMIIeTeHLIUN
(4acTy KOMMeTeHI1H)

Kputepuu oieHrBaHus cOpMUPOBAaHHOCTH
KOMIETeHI[MM (YaCTy KOMITeTEeHLIUN)

COOTBETCTBYET OL[EHKE «3aUTeHO»
50-100% oT MakCUMaJILHOIO Haia

N/-1rkoc-1 OCylecTB/sieT MOHUTOPHUHT
TeXHUYEeCKOTO COCTOSTHUSI 060py10BaHUS
TO/ICTAHLIUH 3/IeKTPUUeCKUX ceTeid
N I-21ikoc-1 HaxoguT 1 aHanusupyer
MH(OPMALIMIO AIJIsl pellieHus
TOCTaB/JIeHHOM 3a/lauH.

N 1-3rKoc-1. Yicrionb3yer
MH(OpMaLMOHHbIe TeXHOJIOTUM /IS
KOHTPOJISL U IOAAePyKaHUsl PeXXUMOB
paboThI 371eKTPUMUIIIPOBAHHBIX U
aBTOMAaTU3UPOBAHHbIX
TeXHOJIOTUYeCKUX MPOLIeCCOB

CTy/1eHT BBITIO/THA KOHTPOJIbHYIO PaboTy, MpaBUIbLHO
OTBETHJI Ha MOCTaBJ/IeHHbIE BOMPOCHI, 3HAET OCHOBHYO
TePMUHOJIOTUIO, YMeeT OIpe/ie/isiTb TOKW KOPOTKOT0
3aMbIKaHUs B CeTAX PA3/IMYHOrO0 K/acca HanpsKeHUs,
CTPOMUTH rpa(MK MepexoJHOro MpoLiecca MpU KOPOTKOM
3aMbIKaHUH, MOJKeT TMOSICHUTh ypPaBHEHUE MepexX0oAHOro
rpoLiecca; yMeeT HaXO/IUTh Y aHa/IM3UPOBATh
vH(OpMaLIUIO /7S pellieHus TOCTaB/IeHHOM 3a/lauk; TOTOB
VICTI0JIb30BaTh MH(OPMaL[MOHHbIE TEXHOJIOTUU /IS
KOHTPOJISI ¥ TIO/I/IeP>KaHuUsST PEXXKUMOB pPabOThI
3/1eKTpU(ULIMPOBAHHBIX ¥ aBTOMaTH3UPOBaHHBIX
TeXHOJIOTMYeCKUX MIPOL|eCCOB, OCYIIeCTBIIATh
MOHHTOPHUHT TEXHUUECKOT'O COCTOSIHUSI 000PY/I0BaHUS
MO/ CTAaHLMM 3JIeKTPUUECKUX CeTel

Moayib: «PacuéT TOKOB KOPOTKOI'0 3aMbIKaHUSA

B MMEHOBAHHBIX €IMHHUIIAX)»

3adaHus 0151 KOHMPOALHOU PAdOMBbI

Bapuanr 1.

3amanue 1: PaccuuTaliTe TOK Tpex(}a3HOro KOPOTKOTO 3aMbiKaHUs B Touke KO,
TOK JBYyX(}a3HOro U oAHO(a3HOr0 KOPOTKOro 3aMbikaHusi B Touke K1 (pucyHok 1);
WCXO/HbIe IaHHbIe Mpe/icTaB/ieHbl B Tabuie 1.

3amanue 2: [TocTporiTe rpaduk mepexoHOro npoijecca Tpex@asHoro KOpoTKOro
3aMbIKaHUs B TOUKe KO; UCXOIHbIe IaHHbIE CM. 3a/iaHue 1.

3ajmanve 3: IlocTpoliTe BEKTOPHYO Auarpammy [jisi OAHO(Aa3HOTO KOPOTKOTO
3aMbiKaHUs B Touke K1; ucxozHbie JaHHbIe CM. 3aiaHue 1 .

Tabauya 1 — ucxoOHble OaHHble 015 3adaHus 1.

T1 L1 L2 L3
Mapka [nuHa Mapka HniHa Mapka HOmina Mapka nposoja
(k™M) TpoBOJa (k™M) TpoBOJia (k™M)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A
63/10 3*70+70 3*25+54,6 3*25+54,6
10 Tl 04
KO 11 Kl L2 2 L3 '
NV / , 4

i “l I

PucyHok 1 — pacuemHas cxema 05 3a0aHus 1.
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Bapuant 2.

3aganue 1: PaccuuraiiTe TOK Tpex(a3HOro KOpOTKOro 3aMblKaHUsi B Touke KO,
TOK ZIByX(pa3HOro U 0/HO(a3HOr0 KOPOTKOTO 3aMblKaHUsI B TOuke K2 pucyHoK 1;
HCXOZIHbIe IaHHbIe Mpe/iCTaB/eHbl B Tabsmie 1.

3ayanue 2: [ToctpoiiTe rpadvk nmepexofHOro Tpoliecca Tpex@a3Horo KOpoTKOro
3aMbIKaHUs B TOUKe KO; UCXOIHbIe TIaHHbIE CM. 3a/iaHue 1.

3amanue 3: [TocTpoliTe BEKTOPHYIO JUarpaMmmy AJisi OJHO(pa3HOr0 KOPOTKOTO
3aMbIKaHUs B TOUKe K2; UCXoHbIe JaHHbIe CM. 3azaHue 1 .

Tabauya 1 — ucxooHble OaHHble 045 3a0aHus 1.

T1 L1 L2 L3
Mapka [InvHa Mapka HnvHa Mapka HmvHa Mapka ripoBoza
(k™M) TpoBOZia (kM) MpoBOZia (kM)
TM- 0,2 CHUIT 2A 0,1 CHUIT 2A 0,3 CHUIT 2A
100/10 3*70+70 3*25+54,6 3*25+54,6
10 TI 04
Ko pp Kl L2 2 L3 A
Vi / / 4

L T
PucyHok 1 — pacuemHas cxema 05 3a0aHus 1.
Bapuanr 3.
3amanue 1: PaccuuTaiiTe TOK Tpex(}a3HOro KOPOTKOTO 3aMbiKaHUs B Touke KO,
TOK JBYyX(}a3HOro U oAHO(a3HOr0 KOPOTKOro 3aMbiKaHusi B Touke K3 (pucyHok 1);
MCXO/IHbIE TaHHbBIe Tabmmiia 1.
3ayanue 2: [ToctpoiiTe rpaduk nepexoHOro Tpoliecca Tpex@a3Horo KOpoTKOro
3aMbiKaHUs B Touke KO; ucxoziHbie JaHHbIe CM. 3aiaHue 1.
3ajanve 3: IlocTpoliTe BEKTOPHYO Auarpammy [jisi OAHO(Aa3HOTO KOPOTKOTO
3aMblKaHUs B Touke K3; ucxoHbie JaHHbIe CM. 3afiaHue 1 .
Tabauya 1 — ucxoOHble OaHHble 015 3adaHus 1.

T1 L1 L2 L3
Mapka [nuHa Mapka HOmiHa Mapka Omina Mapka nposoga
(k™M) TpoBOJa (k™M) TpoBOJia (kM)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A
160/10 3*70+70 3*25+54,6 3*25+54,6
10 TI 04
KO 1 Kl L2 = L3 a
Y / 4 4

" )

PucyHok 1 —pacuemHas cxema 041 3a0aHusi 1.
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Bapuant 4.

3aganue 1: PaccuuraiiTe TOK Tpex¢a3HOro KOpOTKOro 3ambikaHus B Touke K1,
TOK [BYX(pa3HOro U 0JHO(A3HOTO KOPOTKOro 3amblKaHUs B Touke K3 (pucyHok 1);

HCXO/IHbIE TaHHbBIe Tabmmiia 1.

3ayanue 2: [ToctpoiiTe rpaduk nepexoHOro Tpoliecca Tpex@a3Horo KOpoTKOro
3aMbIKaHUs B TOUKe K1; UCXOiHbIe JaHHbIE CM. 3a/iaHue 1.
3amanue 3: [locTpoiiTe BEeKTOPHYHO JuUarpaMMmy /s 0gHO(A3HOTO KOPOTKOTO
3aMbIKaHUs B TOUKe K3; UCXO/HbIe JaHHbIe CM. 3a/laHue 1 .
Tabauya 1 — ucxooHble OaHHble 045 3a0aHus 1.

T1 L1 L2 L3
Mapka [InvHa Mapka HnvHa Mapka HmvHa Mapka rpoBoja
(k™M) TpoBOZia (kM) NpoBOZia (kM)
TM- 0,2 CHUIT 2A 0,1 CHUIT 2A 0,3 CHUIT 2A
200/10 3*70+70 3*25+54,6 3*25+54,6
N ! K1 K2 K3

04
KO L1
Vi

| 4 L2 ; L3 ;

r ¢

1 “l )

PucyHok 1 — pacuemHas cxema 05 3a0aHus 1.

Tabuna 11 — Kputepuu oneHKn c)opMHpPOBaHHOCTH KOMITETEHIHI

Koy v HarMeHOBaHKe UHJUKATOPA
JIOCT)KeHUsI KOMIeTeHLIUU
(4acTy KOMIeTeHI1H)

Kputepuu orieHrBanus c)OpMUPOBAHHOCTH
KOMIEeTeHIUM (YaCTH KOMITeTEeHLIUN)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO Hania

N-1nkoc-1 OcCylLecTBIsieT MOHUTOPHHT
TEXHUUECKOTO COCTOSTHUSI 000py/J0BaHUS
MO/ICTaHL[MI 3/IEKTPUUECKUX CeTel
N -21ikoc-1 HaxoauT 1 aHanusupyer
VH(pOpMaLMIO [/ pelleHus
MOCTaB/I€EHHOM 3a/jauM.
N[I-3riKoc-1. Vicrionb3yeT
VH(OpMaLMOHHbIe TeXHOJIOTUU /IS
KOHTPOJIA U MO/ /leprKaHusl peXXUMOB
paboThI 3eKTpUUIIMPOBAHHBIX U
aBTOMaTH3UPOBAHHbBIX TEXHOJIOTMYECKHUX
TIPOLIeCCOB

CTy/IeHT BBITIO/THA KOHTPOJIbHYIO PaboTy, MpaBUIbLHO
OTBETHJI Ha MOCTaBJ/IeHHbIE BOMPOCHI, 3HAET OCHOBHYIO
TePMUHOJIOTHIO, 3HAeT MEeTO/IMKY PacuéTa TOKOB
KOPOTKOT'O 3aMbIKaHUsI B 1[eMsIX C TpPaHC(HOPMaTOPHLIMU
CBSI35IMM; YMeeT HaXO/IUTh 1 aHa/IU3UPOBaTh
vH(MOpMaLIYIO [I7Is pellieHus I0CTaB/IeHHOM 3a/laul;
rOTOB UCII0/Ib30BaTh UH(POPMALIMOHHBIE TEXHOIOTUU
JUIST KOHTPOJISL ¥ TIO/IZIeP>KaHUsT PeXXKUMOB pabOThI
3/1eKTPU(HULIMPOBAHHBIX ¥ aBTOMAaTHU3UPOBaHHbBIX
TeXHOJIOTMYeCKHUX MPOLIeCCOB, OCYILeCTB/ISATh
MOHUTOPHUHT TEXHUUECKOT'0 COCTOSIHUsI 000pY/J0BaHKs
MOJACTAHLMM 3JIEKTPUUECKUX CeTen
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Moayab: «PacuéT TOKOB KOPOTKOI0 3aMbIKaHHsI B OTHOCHTE/IbHBIX eIMHUIIAX»

3adaHus 0151 KOHMPO/ALHOU PAdOMBbI

Bapwuanr 1.

3aganue 1. PaccuuraiiTe TOKM Tpex(asHOro, AByx(asHOro M OAHO(}Aa3HOro
KOPOTKOTO 3ambiKaHusi Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHULIAX B
1ernu, cogepxxaireit uHu0 10 KB gauHOM 12 KM, BBINOJHEHHYHO MPOBOJOM MapKH
AC-35, u Tpancdopmarop 10/0,4 kB mapku TM-100/10.

3ajmanue 2. PaccuumTaliTe [AWHaMUYeCKoe [eMCTBUe TOKa Tpexga3Horo
KODOTKOT'O 3aMbIKaHUsl Ha LLIMHAaX TO/CTAHL[MU; UCXO/HbIe JaHHble OpaTh W3 3a/laHus
1.

3aganue 3. PaccudtaTb BO3MOKHOCTb CXJIECTbIBAHWSI TIPOBOJOB  TIpU
AByX(a3HOM KOPOTKOM 3aMbIKaHMH; UCXO/IHbIe JaHHble OpaTh 13 3a/jaHus 1.
Bapwuanrt 2.

3aganue 1. PaccuuraiiTe TOKM Tpex(asHOro, AByx(asHOro M 0AHO(}Aa3HOro
KOPOTKOTO 3amblKaHusi Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHULIAX B
uernu, cogepxatet uHu0 10 KB gavHon 10 KM, BBINOJIHEHHYHO TIPOBOJOM MapKu
AC-50, u Tpanchopmatop 10/0.4 kB mapku TM-160/10.
3aganue 2. PaccumTaiiTe AMHAMUUeCKoe [elCTBHMEe TOKa Tpex(a3HOro KOPOTKOrO
3aMbIKaHUs Ha LLIMHaX MO/ICTaHL[MH1; UCXO/IHbIe JaHHble OpaTh 13 3a/jaHus 1.

3aganue 3. PaccudtaTb BO3MOKHOCTb CXJIECTbIBAHWSI TIPOBOJOB  TIpU
0/iHO(pa3HOM KOPOTKOM 3aMbIKaHWH; UCXOHbIe JaHHbIe OpaTh 13 3a/aHus 1.
Bapuanr 3.

3amanue 1. PaccuuraiiTe TOKM TpexdasHOro, AByX(a3HOro v oAHOo(a3HOro
KOPOTKOTO 3ambiKaHusl Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHHULIAX B
ey, cogepxkamjeld auHuio0 10 KB anuvHoM 10 KM BBITIOJTHEHHYI0 MPOBOJIOM MapKH
AC-35 u tpanchopmaTop 10/0.4 kB mapku TM-200/10.

3aganne 2. PaccuuraiiTe JuHaMHuUecKoe [eliCTBUe TOKa Tpex(a3Horo
KODOTKOTO 3aMbIKaHWSI Ha IIMHAX TMOZCTAHIUM; HWCXOAHbIe JaHHble OpaTh U3
3a7aHus 1.

3amanue 3. PaccuuTaTh BO3MOKHOCTb CXJIeCTbIBaHUS IIPOBOJAOB  IIpU
Tpexha3HOM KOPOTKOM 3aMbIKaHUW; UCXO/JHbIe ZlaHHbIe OpaTh U3 3afaHus 1.
Bapuanr 4.

3amanue 1. PaccuuraiiTe TOKM TpexdasHOro, AByX(a3HOro v oAHo(a3HOro
KOPOTKOTO 3ambiKaHusl Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHHULIAX B
ey, cogepxkamjeld auHui0 10 KB ajvHONM 18 KM BBITIOTHEHHYI0 MPOBOJIOM MapKH
AC-75 u tpancdopmarop 10/0.4 kB mapku TM-250/10.

3amanue 2. PaccuumTaliTe [AWHaMUYeCKoe [eMCTBUe TOKa TpexQa3Horo
KODOTKOT'O 3aMbIKaHUsl Ha LLIMHAaX TO/CTAHL[MU; UCXO/HbIe JaHHble OpaTh W3 3a/laHus
1.

3ajanve 3. PaccuvraniTe BO3MOXXHOCTb CXJ/IECTBIBAHUSI IIPOBOJOB IIPU
IByX(a3HOM KOPOTKOM 3aMbIKaHWM; MCXO/IHbIE JaHHbIe OpaTh U3 3a/jaHus 1.
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Tabuna 12 — Kputepuu oneHKn c)opMHpPOBaHHOCTH KOMITETEHIHI

Kputepuu otieHrBaHus chOpMUPOBAHHOCTH
KOMIeTeHIIMH (YaCTH KOMITETeHIIUN )
COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% oT MakcUMaJILHOIO basia

Kop v HaMeHOBaHUe WHAWKATOpa
JOCTHDKEeHUST KOMITeTeHLIU
(4acTy KOMMeTeHI1H)

CTy/JIeHT BBITOHU KOHTPOJIbHYIO PaboTy, TIPaBUIBHO
OTBETHJI Ha MOCTaBJ/IeHHbIE BOMPOCHI, 3HAET OCHOBHYO
TePMUHOJIOTHIO, 3HAeT MEeTO/IMKY PacuéTa TOKOB
KODOTKOI'O 3aMbIKaHUs1 B OTHOCUTE/IbHBIX eIMHULIAX, a
TaK)Xe 0COOEHHOCTH TIPUMEHEHUS] MeTOTUKU; YMeeT
HaxoJuTh U aHaIM3MPOBaTh MH(GOPMALIUIO [Jisl pellieHus
M0CTaB/IeHHOW 3a/lauM; TOTOB MCII0/Ib30BaTh
VH(pOpMaLMOHHbIe TEXHOJIOTHH /1J151 KOHTPOJIS U
TIO/IZIep>KaHuUsT PEXKUMOB pabOThI
3/1eKTPU(HULMPOBAHHBIX ¥ aBTOMATH3UPOBAaHHBIX
TeXHOJIOTMYeCKUX MPOL|eCCOB, OCYIECTB/ISATh
MOHHTOPHUHT TEXHUUECKOT'O COCTOSIHUSI 000PY/I0BaHUS
MO/ CTAaHLMM 3JIEKTPUUECKUX CeTel

N-1nkoc-1 OcylecTBisieT MOHUTOPUHT
TEXHUUECKOTO COCTOSTHUSI 000py/J0BaHUS
NO/ICTaHLIUM 3/IeKTPUYeCKUX CeTel
N -2nkoc-1 Haxogut v aHanmusupyeT
rH(bOpMaLMIO J/1s PeLleHus
NI0CTaB/IeHHOH 3a/jauu.

N [-3nKoc-1. Ucrionb3yet
VH(pOpMaLMOHHbIE TeXHOJIOTHH /IS
KOHTPOJIS1 U TIO/I/lep>KaHus peXXHMOB
paboTbl 371eKTpUBUIIPOBaHHBIX U
aBTOMaTU3UPOBAHHBIX TEXHOJIOIMUECKUX
TMIPOLIeCCOB

Mooyab: «1eKmpoouHamuyeckoe oeticmeue moko8 KOPOMmKO020 3aAMbIKAHUS»

3adaHus 0151 KOHMPO/ALHOU PAdOMBbI

Bapwuanr 1.

3amanue 1. PaccuuraiiTe TOKM TpexdasHOro, AByX(a3HOro v oAHO(a3HOro
KOPOTKOTO 3ambiKaHusl Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHHULIAX B
1ernu, cogepxxaireu uHuto 10 KB gavHOM 12 KM, BBINOJHEHHYHO MPOBOJOM MapKu
AC-35, u Tpancdopmarop 10/0,4 kB mapku TM-100/10.

3amanue 2. PaccuumTaliTe [AWHaMUYeCKoe [eMCTBUe TOKa Tpexga3Horo
KODOTKOT'O 3aMbIKaHUsl Ha LLIMHAaX TMO/CTAaHL[MU; UCXO/HbIe aHHble OpaTh W3 3a/laHus
1.

3amanue 3. PaccuuTaTh BO3MOKHOCTb CXJIeCTbIBaHUS [IPOBOJOB IIpU
IByX(a3HOM KOPOTKOM 3aMbIKaHWM; MCXO/IHbIE JaHHbIe OpaTh U3 3a/jaHus 1.
Bapuanrt 2.

3aganue 1. PaccuuraiiTe TOKM Tpex(asHOro, AByx(asHOro M OAHO(}Aa3HOro
KOPOTKOTO 3ambiKaHusl Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHULIAX B
uernu, cogepxatet uHu0 10 KB gavHor 10 KM, BBINOJIHEHHYHO TIPOBOJOM MapKHu
AC-50, u Tpancdopmarop 10/0.4 kB mapku TM-160/10.
3amanue 2. PaccuumTaiiTe guHaMuYeckoe JelCTBUE TOKa Tpex(a3HOro KOpPOTKOIo
3aMbIKaHUs Ha 1LIMHaX MO/ICTaHL[MK1; UCXO/IHbIe JaHHble OpaTh 13 3a/jaHus 1.

3aganue 3. PaccudtaTh BO3MOKHOCTb CXJIECTbIBAHWSI TIPOBOJOB  TIpU
0/iHO(pa3HOM KOPOTKOM 3aMbIKaHWH; UCXOZHbIe IaHHbIe OpaTh 13 3a/aHus 1.
Bapuanr 3.

3amanue 1. PaccuutaiiTe TOKM TpexdasHOro, AByX(a3HOro v oAHO(a3HOro
KOPOTKOro 3aMblkaHusi Ha cTtopoHe 10 kB u 0,4 kB B oTHOCUTEeNbHBIX eJWHUL[AX B
Lenu, cogepxxamed jvHu0 10 kB zyiHOM 10 KM BBINIOJIHEHHYIO MPOBOJOM MapKu
AC-35 u tpanchopmaTop 10/0.4 kB mapku TM-200/10.

3aganue 2. PaccuuraiiTe JuHaMHUecKoe JeliCTBUe TOKa Tpex(a3Horo
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KOPOTKOIo 3adaMbIKdHKMS Hd [HHWHAX T[I0ACTAdHLIWH; HWNCXOAHbIE [ddHHbIE 6paTI> nus3

3ajaHus 1.

3agmanve 3. Paccuurath

BO3MO>XHOCTB

CXJ/IeCTbIBAHUA  TIPOBOAOB  IIpU

Tpexha3HOM KOPOTKOM 3aMbIKaHUW; UCXO/JHbIe ZlaHHbIe OpaTh U3 3afaHus 1.

Bapwuanrt 4.

3amanue 1. PaccuutaiiTe TOKM TpexdasHOro, AByX(a3HOro v oAHo(a3HOro
KOPOTKOTO 3ambiKaHus Ha cTopoHe 10 kB u 0,4 KB B OTHOCUTE/IbHBIX €JUHHULIAX B
ey, cogepxkamjed auHuio 10 KB ajvHONM 18 KM BBITIO/THEHHYI0 MPOBOJIOM MapKH
AC-75 u tpancdopmarop 10/0.4 kB mapku TM-250/10.

3agaHve 2.

PaccuvraiiTe JguHaMuyeckKoe [lelCTBHe TOKa TpexdasHoro

KODOTKOI'O 3aMbIKdHMA Hd HIMHAX IMOACTAHIIMK; UCXOOHbIE [JdaHHBIE 6paTb H3 3d/JdHHUA

1.
3ajaHue

3. PaccuuraiiTe BO3MOXHOCTb CXJIECTBIBAHUSI TIPOBOJOB TIpU

IByX(a3HOM KOPOTKOM 3aMbIKaHWM; MCXO/IHbIEe JaHHbIe OpaTh U3 3a/jaHus 1.

Tabuna 13 — Kputepuu oneHkn copMHpPOBaHHOCTH KOMITETEHIHI

Kop v HaMeHOBaHUe WHAWKATOpa
JIOCTKEHUS] KOMIIeTeHLIUH
(4acTy KOMITeTeHLUH)

KpuTepuu otjeHrBaHUs C(HOPMUPOBAHHOCTH
KOMIIeTEeHIIMK (YaCTH KOMITETeHI[UH )

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% ot MakcuMabHOro basnia

N O-1nkoc-1 OcyliiecTBisieT MOHUTOPUHT
TEXHUYECKOTO COCTOSTHUSI 000Dy 10BaHUS
MO/ICTaHLMI /IEKTPUUECKUX CeTel
N -21koc-1 Haxogut v aHanusupyeT
vHGOpPMaLIWIO JI7IS pellieHus I0CTaB/IeHHOU
3a/lauul.

N -3nkoc-1. icrionb3yeT uHGOpMaliMOHHbIe
TeXHOJIOTUHU [/l KOHTPOJISL Y TIO/ileprKaHus
PEXXUMOB pabOThI 3/1eKTPUDUITUPOBAHHBIX U
aBTOMAaTU3UPOBAHHBIX TEXHOJIOTUYECKUX
TIpOLIeCCOB

CTyJIeHT BBITOHU KOHTPOJIbHYIO PaboTy, TIPaBUIBHO
OTBETHJI Ha ITOCTaB/IeHHbIE BOTIPOCHI, 3HA€T OCHOBHYHO
TEePMUHOJIOTHIO, 3HaeT METOJJUKY pacuéta
3/IEKTPOAMHAMUUECKUX CHJI BO3HUKAIOIIUX B
TIPOBO/JHUKAX TIPYU KOPOTKUX 3aMbIKaHUSIX; yMeeT
HaXO/IUTh W aHA/IU3UPOBaTh UHHOPMAIHIO TSI
peIlieHust TIOCTaB/IeHHOW 3a/lauk; TOTOB UCI0/Tb30BaTh
MHGbOpMaLIMOHHbIe TeXHOJIOTUH [I7Isi KOHTPOJIS U
TIo/Ilep>KaHusT peXXUMOB paboThl
3/1eKTPUDUIIUPOBAHHBIX U ABTOMATHU3UPOBAHHBIX
TEXHOJIOTUUYECKHUX TTPOI[eCCOB, OCYIIeCTBISTh
MOHUTOPHUHT TEXHUUECKOT'0 COCTOSIHUsI 000pY/J0BaHKs
TIO/ICTAHLIMI 27IeKTPUUECKUX ceTeld

Mooyab: « Tepmuueckoe deticmeue moKog KOpomkKo20 3aMbIKAHUS»

3adaHus 0151 KOHMPO/ALHOU PAdOMBbI

Bapuanr 1.

3ajanve 1: PaccuuTaiiTe HarpeB TPOBOJHUKOB TPU Tpex(a3HOM KOPOTKOM
3amMblkaHn B Touke K1 (pucyHOK 1) JIUTeNBbHOCTBIO 5 C, NpU HadyaJabHOU
Temmnepatype 25°; UCXOHbIe JaHHbIe Tabmmia 1.

3aganue 2: PaccunraiitTe BpeMs 3a KOTOpOe MpoBoja Harperorcs ot 25° 1o 180°
1ipu Tpexda3HoM KOPOTKOM 3aMbIKaHUM B Touke KO; rcxoHble naHHbIe Tabmuiia 1.
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Tabauya 1 — ucxoOHble OaHHble 015 3adaHus 1.

T1 L1 L2 L3
Mapka [nuHa Mapka HOniHa Mapka Omina Mapka nposoga
(k™M) TpoBOJa (k™M) MpoBoOJa (k™M)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A
63/10 3*70+70 3*25+54,6 3*25+54,6
10 TI 04
KO 11 Kl L2 K2 L3 >
¥ / 4

S " il
PucyHok 1 — pacuemHas cxema 05 3a0aHus 1.
Bapuant 2.
3ajanve 1: PaccuuTaiiTe HarpeB TPOBOJHUKOB TPU Tpex(a3HOM KOPOTKOM
3aMblKaHn B Touke K2 (pucyHOK 1) JIUTeNBbHOCTBIO 5 C, NpU HadyaJabHOU
Temmnepatype 25°; uCXOHbIe JaHHbIe Tabmmia 1.
3aganue 2: PaccunraiiTe BpeMs 3a KOTOpOe MPOBO/a HarperoTcs ot 25° 1o 180°
ripu Tpex(da3HOM KOPOTKOM 3aMblKaHUH B ToOUKe KO; cxoHble AaHHbIe Tabsmia 1.
Tabauya 1 — ucxooHble OaHHble 045 3a0aHus 1.

T1 L1 L2 L3
Mapka [nuHa Mapka HOnHa Mapka HOmina Mapka nposoga
(k™M) TpoBOZia (kM) MpoBo/Zia (kM)
TM- 0,2 CHUII 2A 0,1 CHUII 2A 0,3 CHUII 2A
100/10 3*70+70 3*25+54,6 3*25+54,6
10 T 0.4
KO 1 Kl L2 = L3 5
I/ / / 4

S “l )

PucyHok 1 — pacuemHas cxema 045 3a0aHus 1.
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Tabuna 14 — Kputepuu oneHKHn c)opMHPOBAaHHOCTH KOMITETEHIHI

Kpurepuu onieHuBaHus COPMUPOBAHHOCTH
Kop v HarMeHOBaHMe WHAUKATOPa
JIOCTIIKEHHS KOMITeTEHLM KOMIMETeHI[MM (YaCTy KOMITeTEeHLIUN)
(4acTH KOMIIETeHIM) COOTBETCTBYeT OLIeHKe «3auTeHO»
50-100% oT MakCcHUMabHOTO Oasia
CTyZeHT BbIIOJIHI KOHTPOJIbHYIO paboTy,
N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT TIPaBWIBHO OTBETHU/I Ha NTOCTaB/IeHHbIe BONPOCHI,
TEXHUUECKOT0 COCTOSIHUSI 000py/l0BaHMUsI 3HaeT OCHOBHYIO TePMHUHOJIOTHIO, 3HaeT METOUKY
MO/ICTaHL[MM 3JIEKTPUUECKUX CeTel pacuéTra TepMHUUeCKOro BO3J,eMCTBHS Ha NPOBOJHUKYU
N/J-2nkoc-1 Haxopaut u aHanusupyer IIPY KOPOTKUX 3aMbIKaHUSIX; yMeeT HaXOJUTb U
rH(bOpMaLMIO JJ1s PelleH!s TT0CTaBIeHHON aHaIM3MPOBaTh MH(OPMALIMIO JJ1s PeLleHuUs
3ajjauul. MIOCTaB/IEHHOM 3a/jauy; TOTOB UCI10/1b30BaTh
N -3nkoc-1. Vicnonb3yeT nHdopMarjioHHbIe VH(bOpMaLMOHHbIE TeXHOJIOTUH /151 KOHTPOJIS U
TeXHOJIOTUH [i/11 KOHTPOJISL U MO/ Jlep KaHus TI0/i/lepyKaHus pe)KUMOB paboThI
PeXXUMOB PabOTHI 371eKTPUDUIIIPOBAHHBIX U 3/1eKTPUDULMPOBAaHHBIX ¥ aBTOMATH3UPOBAHHBIX
aBTOMaTU3MPOBAHHBIX TEXHOJIOIMUECKUX TeXHOJIOTUYeCKHX [TPOL[eCCOB, OCYLeCTB/IATh
TIPOLIeCCOB MOHUTOPUHT TEXHUYECKOT'0 COCTOSIHUS
000py/10BaHus! MO/CTAHLMN 3/IEKTPUUECKUX CceTel

Mooyab: «Teopusi cuMmMempuUHbIX COCMAGASTIOWUX»

3adaHus 0,151 KOHMPO/ALHOU padombl

Bapmuanr 1.

3aganue 1. YKaxuTe TpU TIOMOILIM, KAaKUX CAMMETPUUHBIX COCTaBJISAIOLLIAX
MO>XHO OTTHCaTh TF000M HeCUMMETPUYHBIA PEXXUM.

3amanue 2. [TosicHUTe Kak u3MeHsITCs HarnipsbkeHus da3 B u C nipu ogHoda3zHOM
KOpPOTKOM 3aMbIKaHuM (a3bl A Ha PEN npoBogHUK.

3aganve 3. IlosicHute, Kak W3MeHsleTCs  HarpsbkeHuWe  0OpaTHOM
T1I0C/IeZIOBaTeTbHOCTH TIpU TIPUO/IMPKeHWH K UCTOUHUKY TMHUTaHHWsSA, TIPU OAHOGMA3HOM
K3.

3aganue 4. [lepeurciute onacHoCTH ogHOdasHoro K3.

3amanue 5. IlosicHWTe, KakK M3MEHUTCS MOMEHT Ha Bajlly aCUHXPOHHOIO
3J/IeEKTPOABUTaTe ISl IPU 0OpbIBe TMHEWHOTOo MPOBO/a.

3asaHue 6. YKaxkuTte uemy paBHO conpotuieHue JIOIT 0,38 kB Tokam mpsiMoH,
obpaTHOM U HY/IeBOM MOC/Ie0BaTe/IbHOCTH.

3ajjaHre 7. YKaKUTe, KakK paccudTaTb B 00IleM cjiydae  COCTaB/SIOIHe
TIpsIMO#A, 0OpaTHO 1 HYJIeBOM TTOC/Ie/0BaTeTbHOCTH.

Bapuanr 2.

3ajanue 1. I3o6pa3uTte BeKTOpa MpsiMOii, 0OpaTHOM 1 HYJ/IeBOM
110C/IeJ0BaTe/IbHOCTH.

3azaHuve 2. YKakuTe, U3 KaKUX CHMMETPUYHBIX COCTABJISFOLUX COCTOUT TOK
onHo(a3Horo K3 no Teopuy CUMMeTPUYHBIX COCTABJISIFOIIUM.

3aganue 3. [losicHuTe [/151 Uero yacTh HelTpasel TpaHC(OpPMaTOpPOB B CETU
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110 kB u BbIlIe COeIUHSIOT C 3eMJIEN yepe3 pa3psiIHUK.

3ananue 4. [TosicHUTe, KaK MU3MEHUTCSI MOII[HOCTh Tpéxha3HOoro HarpeBaTessi
TIpU 0OpBIBe JIMHEHHOTO TTPOBOZA.

3azanuve 5. YKaxure, 1o, fercteue Kakor J/]C nMpoTeKarOT TOKU MPSIMOM,
oOpaTHO# U Hy/IeBO# TI0C/IeZl0BaTeTbHOCTH.

3ajanue 6. [TosicHUTe 3a cueT yero pasorpeBaeTcsi 6ak TpaHchopMaropa npu
onHoda3zHoM K3.

3ajiaHue 7. YKaXUTe, Kak pacCUdTaTh B 00I1leM C/Tydyae COCTaBJISIOIIHE
TIpsIMO#A, 0OpaTHO 1 HYJIeBOM TTOC/Ie/J0BaTeTbHOCTH.

Ta6smma 15 — Kpurepuu oueHkH c)opMHUPOBAaHHOCTH KOMITETeHI[UH

Kputepuu orieHrBaHus c)OpMUPOBAHHOCTH
Kog v HaiMeHOBaHUe UHAMKATOpa
1OCTIIKEHS! KOMTIETEHLIN KOMIEeTeHIUM (YaCTH KOMITeTEeHLIVN)
(4acTH KommeTeHIH) COOTBETCTBYET OLIEHKE «3auTeHO»
50-100% oT MakcHMaJIbHOTO Oasia
N-1nkoc-1 OcyuiecTBnsieT CTyJIeHT BBITOJHU KOHTPOJIbHYIO PaboTy, TIPaBUIBHO
MOHUTOPUHT TEXHUUYECKOT'O COCTOSHUS OTBETWJI Ha MMOCTaB/IeHHbIe BOTMIPOCKI, 3HaeT OCHOBHYHO
00opy/j0BaHUs MOACTaHLUN TePMUHOJIOTHUIO, [IOHUMAaeT TeOPHIO Pa3/ioyKeHUsI TOKOB U
3/IeKTPUUYECKUX CceTeit HarpsKeHWH Ha CUMMeTPUUHbIe COCTABJISOIINEe, MOYKET
N-2nkoc-1 HaxoquT v aHanusupyet TIpU NTOMOLLY HUX TIPOM3BO/UTh aHaIN3 aBapUMHBIX
HMH(OPMaLIUIO [I/1s1 pellieHust PEKMMOB; YMeeT HaXO[UTh U aHa/IU3UPOBaTh
MOCTaB/IeHHOW 3a/jauM. MH(}OpMaLMIO [/ pellleHys T0CTaB/IeHHOW 3a/laui; TOTOB
N O-3nkoc-1. crionb3yer WCI10/1b30BaTh WH(GOPMAI[MOHHbIE TeXHOJIOTHH AJIs1
MH(OPMaLOHHbIEe TEXHOJIOTUU JJ1S KOHTPOJISI U TIO/Ilep>KaHusi peXKUMOB paboThI
KOHTPOJISI U TIO/I/IeP>KaHusi PeXKUMOB 3/1eKTPU(HUILMPOBAHHBIX ¥ aBTOMATH3UPOBaHHBIX
paboThI 371eKTPUPHULIMPOBAHHBIX U TeXHOJIOTMUeCKUX MPOLIeCCOB, OCYILECTB/ISATh
aBTOMAaTU3UPOBAHHBIX MOHUTOPHUHT TEXHHUUECKOTO COCTOSTHUSI 000pY/10BaHUS
TeXHOJOTMUeCKHUX MPOLIeCCOB TMO/ICTaHL[MI 3/IEKTPUUECKUX CeTel

Moodyab: «AeapuiliHble pexdcumbl 8 cemsiX C U30/1UPOSAHHOU HeUmpda,/ibio»

3adaHus 0,151 KOHMPO/ALHOU padombl

Bapmuanr 1.

3afaHue 1. YKaKuTe, B KAKOM KJlacce ceTel 3aMbIKaHHe Ha 3eMJ/II0 He SIB/sSeTCs
aBapUMHBIM PEXUMOM.

3azmanue 2. 3apucyuTe KOHTYD NPOTEeKaHHs TOKa 3aMbIKaHHS Ha 3€MJII0 B CETH
10 kB.

3ayanue 3. [TosicHUTe, YTO MPOUCXOAUT C HATpsKeHHeM HelloBPeXX/IeHHbIX (a3
OTHOCUTEJIbHO 3eMJIU TPY 3aMbIKaHWM Ha 3eM/It0 B ceTr 10 kB.

3ananue 4. [TosgcHuTe, Kak Orpee/iuTh TOK 3aMbIKaHUS Ha 3€MJIF0, UCXOAS
13 BeKTOPHOU JIiarpaMMBbl.

3aganue 5. [TosicHUTe, KaK BLIUUC/IUTh TOKU 3aMbIKaHUs Ha 3eMJ/Tt0 B BJ,
WCTIO/b3Y$1, MPUOMPKeHHbBIN MeTO/I, pacyeTa.

3aganue 6. [TosicHHUTe, KaK BLIUUC/IUTh TOKU 3aMbIKaHUs Ha 3emMJ/it0 B BJI.

3aganue 7. [TosicHUTe, KaK BBIUMC/IATH TOK 3aMbIKaHWs Ha 3eMJIt0 B KJI
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WCTIO/b3Ysl, TPUOJIMKeHHBIA METOZ, pacueTa.
3azanue 8. [ToscHUTe, MOXKHO /1M TTpUKacaThCs K onope 10 u 35 kB u nouemy.
3azanue 9. YKaxuTe, yeM OraCHO NPUKOCHOBeHUU K orope 10 u 35 kB.
3apanue 10. [TosichuTe, Kakum obpa3om Ha TII curHanv3upyeTcs: HaMure
3aMbIKaHUs Ha 3eMJIIO.

Bapuanr 2.

3aganue 1. [TossicHuTe, Kak OrpeeMTh MeCTO 3aMbIKaHUA Ha 3eMJIO.

3ajjaHue 2.3apucyiTe cxeMy coeuHeHHss 0OMOTOK TpaHchopMaropa
HarpspKeHUs Ha TOJCTaHLUN.

3ajanue 3. 3apuCyiiTe CxeMy coeiMHeHHsI 0OMOTOK TpaHchopmaTopa
HarpspbKeHUs Ha TIOACTaHLUN.

3aganuie 4. 3apucyiiTe cxeMy coeiiHeHHsI 0OMOTOK B pa30MKHYThIi
Yl HETOJTHBIV TPeYrO/IbHUK.

3aganue 5. [TosicHuTe B uéM 0COOEHHOCTh pacyéTa 3aMbIKaHUs Ha 3€MJTIO uepe3
riepexoHOe COTIPOTUBJIEHHUE.

3aganue 6. OnuvinnTe 1oC/aeCTBUS 3aMbIKaHUS Ha 3€MJIHO.

3apnanue 7. [IpuBeauTe mpuMepbl TEXHUUECKUX MEPONPUSTUN J/1s1 CHAKEHUST
TOKA 3aMbIKaHUS Ha 3eMJII0.

3amanue 8. [TosscHUTe, KaK onpe/ie/iuTh (ha3y, 3aMKHYBIITYIO Ha 3eMJIHO.

3amanue 9. [IpyuBeauTe IpUMep YCTPOWCTBA [/ CHYXKeHUSI 1T0C/1e/JCTBUM
3aMbIKaHHs Ha 3eMJIHO0.

3aganue 10. OnuiuTe o cxeMe paboTy u3bupare/isi TOBPEXIEHHOM (ha3bl.

Tabuna 16 — Kputepuu oneHkn copMHpPOBaHHOCTH KOMITETEHIHI

Kputepuu otieHuBaHUs COPMUPOBAHHOCTH

Ko v HauMeHOBaHMe UHWKATOpa KOMIETeHL[UU
JOCTYD)KEHUS] KOMITeTeHL[UN (yacTu KOMITeTEeHL1N)
(4acTy KOMITeTEeHLUM) COOTBETCTBYET OL|eHKe «3aUTeHO»

50-100% ot MakcumabHOro Oasnia

CTyZeHT BBIITOJIHII KOHTPOJIbHYIO PaboTy, MPaBUIBHO
OTBeTW/I Ha MOCTaB/IEHHbIE BOIIPOCHI, 3HAeT OCHOBHYIO
TEPMHUHOJIOTHIO, 0COOEHHOCTH PacUéTa aBapUHBIX
PE’KMMOB B CETSIX C U30/IMPOBAHHOM HEUTpPAabIO;
yMeeT HaxOJUTb ¥ aHaIM3UPOBaTh MH(GOPMALIUIO /151
pellieHus TT0CTaB/IeHHOW 3a/jJauM; TOTOB MCI0JIb30BaTh
HMH(OPMaLIOHHbIE TEXHOIOTUU 151 KOHTPOJIS U
TIO/Iflep>KaHusT PeXXKUMOB paboThI
3/1eKTPU(HULMPOBAHHBIX ¥ aBTOMATH3UPOBaHHBIX
TeXHOJIOTMYeCKUX MPOL|eCCOB, OCYIECTB/ISATh
MOHHUTOPHHT TEXHUYECKOT'O COCTOSIHUSI 000Dy /10BaHUsI
MO/ICTaHLMI /IEKTPUUECKUX CeTer

N-1nkoc-1 OcylecTBiasieT MOHUTOPUHT
TeXHUYEeCKOTO COCTOSTHUSI 0060py10BaHUS
MO/ CTAHLUM 3JIeKTPUUECKUX CeTel
N-2nkoc-1 Haxogut v aHanusupyeT
vH(bOpMaLMIO JJ1s PellleH!s TTOCTaBIeHHON
3a/jauu.

N -3nkoc-1. Vicrionb3yeT uH(poOpMaljioHHbIe
TeXHOJIOTUHM [I71s1 KOHTPOJIS1 U TTO/lep>KaHus
PEXKUMOB PabOTHI 3/IEKTPUPUIIIPOBAHHBIX U
aBTOMAaTH3UPOBaHHBIX TEXHOJIOTUYECKUX
TIPOLIeCCOB
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3 OIIPEAEJIEHUVE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NpOMe>KyTOYHOU aTTeCTal[MH 0 AUCLUTIMHE 3auen.

OLNEHOYHbBIE MATEPHUAJIbI 1 CPE/ICTBA AJIAd IITPOBEPKUA
C®OPMUPOBAHHOCTH KOMITETEHIIU

ITIKoc-1.  OcyiuecTB/isieT  MOHUTOPHHI  TEXHUYECKOr0  COCTOSTHHUSA
000pya0BaHMSA MO/JCTAHIAN Y/IEKTPHUECKHX CeTeH.

3ajjlaHuA 3aKPbITOr0 TUIIA

Bbibepume o0uH npaeu/ibHbIU eapuUaHm omeema

1. MeTta/yinueCKUM KOPOTKHUM 3aMbIKaHHeM Ha3bIBaeTCA:

KOPOTKO€ 3aMbIKaHHe yepe3 repexo/iHoe CONpPOTUB/IeHUe (BeTKa, oropa U T. [.)

+HernocpeICTBEHHOe COeIMHEHHE IBYX Pa3HOUMEHHBIX (ha3HbIX MPOBO/OB

o06a oTBeTa BepHbI

HeT BEPHOI'0 OTBeTa

2. ABTOMaTHuecKoe peryjiMpoBaHue B030y)X/eHHsI TreHepaTopa Ha TOK
o/m3koro K3 Biusier:

HUKakK He BIUsIeT

MTHOBEHHO yBe/IMUMBaeT BeJIMUUHY TOKa rocsie Havana K3

+yBe/IMuMBaeT BeqWUMHY ToKa K3 uepe3 HeOOJBbINON TTPOMEXYTOK BpPeMeHU
riocjie Havana K3

TOK He yBe/IMUMBAaeTCs, a HarpsbKeHe CTabuu3npyeTcst

3. BO3MO)XXHOCTB CX/IeCTBIBaHMA IIPOBO/IOB 3aBHCHT OT:

TOKAa Harpy3ku

Ko3(duieHTa MOITHOCTH

+JJIMHHBI OZIHOTO TIpOJieTa, OT Beca MPOBOJA, OT BeIUYMHBI JUHAMUUECKUX CHJI
TP KOPOTKOM 3aMbIKAHUU

rabapuTa TMHUU

3ailaHUs OTKPBITOr0 THIIA

Hatime pazeepHymbiii omeem Ha 6onpoc

4. B kakux npeje/iax NPUHUMAKT y/JapHbIi K03((uUIUeHT ToKa KOPOTKOr0
3aMbIKAaHMS /i/Isl ceTel Ce/IbCKOX035IMCTBEHHOr0 Ha3HaYeHus?

I1pasunbHbili omeem. [Insi ceTeil CebCKOX03MCTBEHHOTO Ha3HAaueHUsl y/lapHbII
KO3(PUIMeHT TOKa KOPOTKOTO 3aMbIKaHUsi TPUHUMaAIOT B ripefienax 1,2...1,4.

5. OT uero 3aBUCUT BeIMUMHA TOKA TPex()a3HOr0 KOPOTKOI'0 3aMbIKaHMs?
IlpasunbHbili omeem. BenuuuHa ToKa TPEx(asHOTO KOPOTKOrO 3aMbIKaHUS
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3aBUCHAT OT HarpsDKeHWsl CEeTH, COTPOTHBJIEHMS] TpaHCPOpMaTopa, COMPOTHBJIEHUS
JTUHUMU.

6.IIo kakomy mnyTH OyJeT mNpPoOTeKaTh TOK OJHO(A3HOr0 KOPOTKOIo
3aMbIKaHuA?

IpasunbHbili omeem. Tok ogHO(A3HOTO KOPOTKOTO 3aMbIKaHUs Oy/jeT TIpOTeKaTh
o oaHoW oOMoTKe TpaHchopMaropa, ¢a3HOMy TMPOBOAY, TOUKE KOPOTKOIO
3aMbIKaHUsi, HYJIeBOMY TIPOBO/IHUKY.

JonosaHume

7. 1Ipu oOpbIBe JTUHEHHOr0 MPOBO/JA MUTAMOIIEN JMHAUM MOMEHT Ha Baly
ACHHXPOHHOTI'0 3JIEKTPOJABHUIaTe/Isl .
I1pasunbHbili omeem: YMeHbLLIUTCS.

8.IIo TeopuM CHMMETPHUYHBIX COCTAB/IAKIHUX JII000M HECMMMETPHYHbLIH
PeXXUM MOXXHO ONMHUCATH C MOMOLIBI0 COCTABJIAIIMNX , 00paTHOI
U HyJIeBOM M0C/IeI0BaTe/IbHOCTH.

IIpasunbHbili omeem: TIPSIMOHA.

OxoHuaTesbHble ~ pe3ysbTaThl 00yueHusi (QopMUpOBaHHS KOMIIETEHL[Mil)
OTIpe/Ie/ISIFOTCs TI0OCPe/ICTBOM TepeBofia 0asiioB, HAOpaHHBIX CTY/I€HTOM B TIpoliecce
OCBOEHUSI [JUCLIUIUIMHBI, B OL[eHKU: 0a30Bblii ypoBeHb C(OPMUPOBAHHOCTHU
KOMIIeTeHI[UM CUUTAeTCsl AOCTUTHYTHIM, eC/ld pe3y/bTaT 0OyueHusi COOTBETCTBYeT
olleHKe «3auTeHo» (50-100 peHdTHUHrOBBIX HasIoOB).

4 IIOPSA/TOK IPOBEJIEHNS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUA

dopMa ITPOMeKyTOUHOM aTTeCTaLUU 110 AUCLUIUIVHE 3ayem.

@®OoH/; OLEHOYHBIX CpEeACTB [Jis1 TPOBEJEHUs] TIOBTODHOM MPOMEXYTOYHOU
aTTecTalquu (OPMHUDPYeTCS U3 YMC/Ia OLEHOYHBIX CpeJCTB IO TeMaM, KOTOpble He
OCBOEHbI CTYIeHTOM.

Ilpumeuanue:

[oriomHuTeTbHBIe KOHTPOJIbHBIE WCITBITAHMS TIPOBOASTCS AJIs CTY/I€HTOB, HaOpaBIINX

MeHee 50 Oa/toB (B COOTBETCTBHM C «Ilo/lo)keHHeM O MOJY/IbHO-PEUTUHIOBOM
CUCTEMEY ).
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Tabuna 17 — Kputepuu oneHKHn c)opMHPOBAaHHOCTH KOMITETEHIHI

KO,Z[ W HaMME€HOBaHHWE MHWKATOPd

Kputepuu orieHrBanus c)OpMUPOBAHHOCTH
KOMIIeTeHLIUM (YaCTH KOMITETEHLIUN)

JIOCT)KeHUSI KOMIeTeHLIUU
(4acTy KOMMeTeHI1H)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO Oania

N-1nkoc-1 OcCylLecTBIsiIeT MOHUTOPHHT
TEXHIUUECKOTO COCTOSTHUSI 000pY/J0BaHUS
MO/ICTaHLMI 3/IEKTPUUECKUX CeTel
N-21ikoc-1 HaxoguT 1 aHanusupyer
VH(pOpMaLMIO [/ pellleHus TT0CTaB/IeHHOU
3a/lauul.
N O-3nkoc-1. Ucrionb3yeT uHbopMalioHHbIe
TeXHOJIOTUM [IJI1 KOHTPOJIA U NOAJleprKaHUus
Pe)XUMOB PabOThI /1eKTPUPULIPOBAHHBIX U
aBTOMAaTU3UPOBAHHBIX TEXHOJIOIMYECKUX

CTyJieHT TIpaBU/IbHO OTBeUYaeT Ha MOCTaB/IeHHbIe
BOTIPOCHI, 3Ha€T OCHOBHYIO TEPMUHOJIOTHIO, UIMEET
yIOBJIETBOPUTE/IbHBIE 3HAHHS TI0 TeMaM
JUCLIATITMHBI; yMeeT HaXO[UTh U aHAJTU3UPOBATh
vHOpMaLIUIO /IJisl PellleHus TI0CTaB/IeHHOMN 3a/1auy;
TOTOB HCIO/Th30BaTh UHPOPMAI[OHHBIE TEXHOJ/IOTHH
JI7IsT KOHTPOJISL U TIO/Zlep>KaHusl PeXKMMOB paboThI
3/1eKTPUPUIIUPOBAHHBIX U ABTOMATHU3UPOBAHHBIX
TeXHOJIOTUUeCKHX TIPOL[eCCOB, OCYIIIeCTBISTh
MOHHUTOPHUHT TEXHUUECKOTO COCTOSTHUS
000py/10BaHusI TIOJCTAHIMM IeKTPUUECKUX ceTel

MpoLneccoB
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