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ITacnopT oHJa OLeHOYHBIX CPe/JCTB

Tabmma 1
dopmMupyemsble OrjeHOUHbIe
Moynb JUCHUTITUHBI KOMIIeTeHI[UH MaTepuaJibl KonuuecTBo
WM UX YaCTU Y Cpe/iCTBa
3awura [P
O6wjue ceedeHust 0 14
nepexooHbIX NPoYeccax [IKoc-1. Criocoben (Cobecenoparine)
OCYIL|eCTB/IATh TCk (TCm) 81
D1eKkmpoouHamuueckoe MOHHMTOPUHT 3amura [P 20
U mepmuueckoe TeXHUYECKOrO (CobecenoBanue)
delicmgue moKoe8 COCTOSIHUS TCx (TCn) 97
KOPOMKO20 3aMbIKAHUSI 060pyoBaHHs
Teopusi 10 CTaHL[1H 3arura I1P 16
CUMMEMPUYHBIX 3/IeKTPUYECKUX CeTeu (CobecenoBaHue)
cocmasnsrwux TCk (TCn) 42

1 OHEHOYHBIE MATEPUA/JIbI, HEOBXO/NMBbIE
JIJ1s1 OLIEHKHY 3HAHUM, YMEHHN U HABBIKOB JIEATE/IPHOCTHU
B ITPOIOECCE OCBOEHUSA JNCLHUITVIMHDBI

Tabsuiia 2 — PopMupyeMble KOMITETEHITUH

Kop u OujeHOUHbIe
Koz 1 HauMeHOBaHUe WHUKATOpa [JOCTUKEeHUS
HavMeHOBaHue MarTepuasbl
KOMIeTeHI[MH (4aCTH KOMIEeTeHIL[UH)
KOMIIeTeHL[UU Y CpeJICTBa
[TKoc-1. Cniocoben OO1ue cBeieHUs 0 MePeX0AHbBIX MpoLeccax.
OCYILLIeCTBJIATh JJIeKTPOAUHAMHUYECKOe U TepMUUYecKoe JeUCTBUe
MOHUTOPUHT TOKOB KOPOTKOI'0 3aMbIKaHMSI.
TeXHUUYECKOro TeopHusi CHMMeTPHUYHBIX COCTAB/IAKIIUX
COCTOSIHUS
3anura I1P
obopy1oBaHUs N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT (CoBeceso
MO CTaHLH TEeXHUUYEeCKOT0 COCTOSTHUST 000pyoBaHus BaHI/Ie'?
3/71eKTPUYEeCKUX MO CTaHL[MW 3/IEKTPUUECKUX CeTeur
C[;Teﬁ A H P TCk (TCn)




O1jeHoOUHbIe MaTepUa/Ibl U CPeJCTBa /i NPOBEePKHU
copMHUpPOBaAHHOCTH KOMIIETeHI[UM

Mopaynas 1. O01ue cBe/jeHHs 0 MEPEXOAHBIX MPoIjeccax
Bonpocbl 011 cobecedosaHusi:

1. NaviTe onpefie/ieHre TEDMUHY «KOPOTKO€ 3aMbIKaHUEY.

2. 3anviuvre QopMyay /i HaXOXKAEHUsT ToKa Tpex(a3sHOro KOPOTKOro
3aMbIKaHUSI.

3. 300pa3ure BEKTOPHYIO [JuUarpaMMy HarpsDKeHUd Yy TIoTpeburtens mpu
Tpex(a3HOM KOPOTKOM 3aMbIKaHWH BbILLIE 10 TUHUU.

4. Ha3oBuTe 5/IeKTpUYECKHN anmnapaT, 3al[yIalolui OT KOPOTKUX 3aMbIKaHUM.

5. 3apucyuiTe BEKTOPHYIO [JuUarpaMMy TOKOB W HampsbKeHWM npu Tpex(dasHOM
KOPOTKOM 3aMBbIKaHUU.

6. Ha3oBuTe 01acHOCTH KOPOTKOI'O 3aMbIKaHUSI.

7. JanTe omnpejeneHWe TePMHUHY «yJapHOe 3HaueHWe TOKa KOPOTKOIO
3aMbIKaHUsI».

8. Ha3oBuTe NprUuYMHbI BO3HUKHOBEHUST KOPOTKUX 3aMbIKaHUM.

9. UTo Takoe MMeHOBaHHas eUHULIA?

10. [lepeuriciuTe OCHOBHble KMEHOBAHHbIE eNWHULbI, UCIIO/Ib3yeMble B
3/1eEKTPOTeXHUKE.

11. 3anummTe dopMyy /sl pacueTa ToKa OAHO(A3HOTO KOPOTKOTO 3aMbIKaHUs
B UMEHOBAHHBIX eJUHUL[aX.

12. TlocTpoiiTe BeKTOpHYIO [AuWarpaMMy HarpsbkeHUd y moTpeOuTens, eciu
MPOU301I0 OAHO(a3HOe KOPOTKOe 3aMblKaHUe BhbILLIe T10 JIMHUU.

13. 3anumure popmysy AJist pacyeTa TOKa JByx(a3HOro KOpOTKOTO 3aMbIKaHUSI B
MIMEHOBaHHbBIX eJJVHULIaX.

14. Yem orpaHnumnBaeTCsl TOK KOPOTKOI'O 3aMbIKaHUs, IIPOM30LLIeIIero Ha IMHax
MO CTaHLIUKU?

TectupoBanue (TCk, TCn)

Bblbepume o0uH npasuibHbIll 8apuaHm omeema:

UTo Ha3bIBAETCA MepexoAHbIM MPOIeccom?

+13MeHeHHe TOKOB U HallpshKeHUH TIpU repexo/ie CUCTeMbI U OJTHOTO YCTaHOBUBILIETOCS
COCTOSIHUS B [IpyTroe

peXXuM, TP KOTOPOM B MPOBO/JHUKAX JIMHUH 37IeKTpOriepeiaun, MallliH U allliapaToB
BO3HMKAIOT TOKH, TPEeBBIIIAOIIME BeJIMUMHBI, 0TyCKaeMble HOpMaMU

PEXKUM pabOTHI CETH, P KOTOPOM COeIMHSIFOTCSI HAKOPOTKO /1Ba (pa3HBIX ITPOBO/IA
peXXUM, TP KOTOPOM COeJUHSIFOTCS IBe TOUKH 3JIEKTPUUECKOH 11eMU C pa3HbIM
TIOTEeHIIMA/IOM Uepe3 MaJjioe TIepexojHOe COMPOTHB/IEHHE

ABapHﬁHBIMH PeXXUMaMU AB/IAKOTCA:
+KOPOTKO€ 3aMbIKaHHe, ITeperpys3Ka
KOPOTKO€ 3dMbIKdHUWE, IMeperpyskd, TSDKeJIbIN IMyCK I,Z[BI/II"{:lTeJ'[eI\/’I



rneperpyskad, TSDKeJIbIN MyCK I,Z[BI/II"{:lTeJ'IEI‘/JI
peBepCrpPOBaHME MOIIIHBIX ,Z[BHFaTeJIeﬁ 0e3 OCTdHOBKHM, TSDKeJIbIN IMyCK I,Z[BI/II"{:lTeJ'[eI\/i

ABapuMHBIM PE)XUM — 3TO:

+ M3MeHeHUe COCTOSIHUSI CeTH, He MpeJyCMOTPEeHHOe KCITyaTaluOHHbIMU
XapaKTepUCTUKaMH, Pe3y/JIbTaTOM KOTOPOTO SIB/ISIETCSI Pe3K0e M3MeHeHHe TOKOB WU
HarpsDKeHUH, 13-3a 4ero Co3/1aéTcs yrpo3a BbIXo/la U3 CTPOsi oTpeOuTesnieit uim
YYaCTKOB CEeTH, a TAKXKe yrpo3a [Jisl )KU3HU JIF0J el U )KUBOTHBIX

peXXuM, TIpU KOTOPOM COeJJUHSIOTCS /IB€ TOUKM 3JIEKTPUUYECKOU LIeMU C pa3HbIM
MOTEeHLUA/IOM Yepe3 MaJsioe IepexojHoe COMpOTUB/IeHVe

PEXXUM, IPU KOTOPOM COeJIMHSIFOTCS Yepe3 Majsioe TlepexoHoe CONpPOTUB/IeHue (a3HbIN
TIPOBO/I U 3€MJISA

peXXuM, TIpU KOTOPOM COeJUHSIFOTCS Yepe3 Majioe mepexoJHoe COMpPOTHBIIeHUe (ha3HbIN
Y HyJIeBOM TIPOBOIHUKU

Y10 Ha3bIBaeTcsa KOPOTKHNM 3aMbIKaHUeM?

Hn3MeHeHNre TOKOB U HaHpH)KeHI/Iﬁ IpH 11epexoae CUCTeMbI 1 OJHOTO YCTAHOBUBIIET OCS
COCTOSIHHMA B Apyroe

peXXuMm, IIp1 KOTOPOM B IIPOBOAHKKAX JIMHWUH 3JIEKTPOIIEpeaddl, MAIIIMH U dllllaPATOB
BO3HHMKAIOT TOKH, IIPEBLIIIAIONIINE BE/JIMUWHBI, JOITYyCKd€MbI€ HOPMaMH

peXum pa6OTI>I CeTH, IIpu KOTOPOM COeANHAKTCA HAKOPOTKO JBd Cl)aBHI)IX IIpoBOda
+peXXrM, IIpU KOTOPOM COeAUHSIFOTCS 1B€ TOUKU BHeKTqueCKOﬁ eIy C pd3HbIMHA
IoTeHua/JiaMu uepe3 MdJjioe 1repexogHoe COIpoTHUBI/IEeHHE

UTo Ha3bIBaeTCs peXXuMoM neperpy3Ku?

Vi3MeHeHVe TOKOB U HallpshDKeHWH MpU Mepexo/ie CUCTeMbI ¥ OJHOTO YCTaHOBUBILIETOCS
COCTOSIHUSL B Ipyroe

+peXkuM, TPy KOTOPOM B MPOBO/ITHUKAX JIMHUM 3JIEKTPOTiepeiaun, MalllvH U arrapaToB
BO3HUMKAIOT TOKH, MPEBbILIAIIINE BeJIMYMHBI, JOMyCKaeMble HOpMaMU

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IiepexoHoe CONPOTUB/IEHHUE 1Ba
(ha3HbIX MPOBOAA

peXXuM, TIpU KOTOPOM COeJUHSIOTCS /IB€ TOUKH 3JIEKTPUYECKOM LIeMU C pa3HbIM
MIOTeHLMA/IOM Yepe3 MaJioe IepexofHoe CONpPOTUB/IeHNe

Uto Ha3bIiBaeTcs Tpex(a3HbIM KOPOTKHM 3aMbIKaHUEM?

PEXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IiepexoHOe CONpPOTUBIeHue (a3HbIN
TIPOBO/I U 3eMJISA

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONpPOTUBIeHue (a3HbIN
Y HYJIeBOW MPOBOTHUK

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IiepexoHOe CONPOTUBIIEHHE 1Ba
(ha3HbIX MPOBOAA

+peXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJsioe Tiepexo/iHOe CONPOTUBIIEHUe TPU
(ha3HbIX MPOBOAA

YTo Ha3bIBaeTCA HeMeTa/l/INUeCKUM KOPOTKHM 3aMbIKaHHEM?
+KOpPOTKO€ 3aMbIKaHHE yepe3 MepexofHoe COIPOTUBIeHNE (BeTKa, OIiopa U T. ,Z[)
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HeroCpe/ICTBEHHOe COeJUHEHHe IBYX Pa3HOMMEHHBIX (ha3HbIX MPOBOZOB
oba oTBeTa BEPHBI
HEeT BEPHOI'0 OTBeTa

YT0 Ha3bIBAETCA META/UTHUECKUM KOPOTKHM 3aMbIKAHUEM ?

KOPOTKO€ 3aMbIKaHHe uepe3 Mepexo/iHOe COMPOTHB/IeHUe (BeTKa, Oropa U T. [.)
+HernocpeiICTBEHHOe COeJIMHEeHUE IBYX Pa3HOMMEHHbBIX (pa3HBIX TPOBO/IOB

oba oTBeTa BEPHBI

HEeT BEPHOI'0 OTBeTa

B ceTsiX ¢ KAKUM THUIIOM 3a3eM/IEHUSI HEUTPA/IM MOXKeT BO3HUKATh Tpex(a3Hoe
KOPOTKOe 3aMbIKaHue?

C TJ1yX03a3eM/IEHHOM HeUTpabio

C W30/ITMPOBAHHOI HeHTpaIbio

¢ 3(pdeKTHUBHO 3a3eMJ/IEHHON HeUTpasblo

+B0 BCeX BbIllIeTIepeUrC/IeHHbIX BHU/axX ceTei

IIpuunHO¥ BO3HHKHOBeHHs TPex(a3HOro KOPOTKOr0 3aMbIKaHHUA MOXXET ObITh:
rPO30BbIe MepeHarpsyKeHus

TIOBbIILIEHUEe CeTeBOI0 HaIlpsDKeHUs

+CXJ/lecTbiBaHHe MPOBO/IOB

3arpsi3HeHre U30JISI1UN

ITocneacTBHeM Tpex(a3HOro KOPOTKOr0 3aMbIKAHUA MOXXET ObITh:
[IOBBIIIIEHHE CEeTeBOr'0 HallpsHKeHUs

+BO3ropaHue U30/sUuun

3arpsi3HeHue U30/9un

r3MeHeHHe TUMa 3a3eMJ/IeHHs] HelTpasiu

Ykaxure YPaBHE€HHE JIA PaCU€Ta TOKAd TpEX(l)EBHOI"O KOPOTKOI'0O 3dMbIKdHHA B
KOHIle IHHHUH:

L= o
RNECART
I, =
V3(z,)
1o =—r
| Doz,

Ykaxure YPaBHE€HHE JIA PaCU€Ta TOKAd TpEX(l)aE!HOI"O KOPOTKOI'0O 3dMbIKdHHA B
HaddJ/ie IMHUU:
— Uﬂ

"Bz 2y



Kak u3MeHHTCs1 HanpshKeHUue y moTpeduTesis npu Tpex¢a3sHoM KOPOTKOM
3aMbIKAaHHWH BbIIIIe 110 THHUU?

OCTaHeTCs MPeXXKHUM

YMEeHBIIUTCS

YBEJIMUUTCS

+OyZeT paBHO HYJIIO

Kak u3MeHHUTCs1 HanpshkeHUe y moTpeduTesis npu Tpex¢a3sHoM KOPOTKOM
3aMBbIKAQHUH HIKE 110 IMHUHU?

OCTaHeTCs TPeXXKHUM

+yMEHBIITUTCS

YBEJIMUUTCS

OyzeT paBHO HYJIO

YT1o Takoe yﬂaprIﬁ TOK KOPOTKOro 3aMbIKaHUA?

+MaKCHUMa/IbHOE aMIUIUTYJHOe 3HaueHWe TOKa KOPOTKOro 3aMbIKaHMs, HaCTyIarolee
uepes TI0JIOBUHY I1eprofad I10Cjie €ro Haudd/ia

dAMIUVITUTYJHOE 3Ha4Y€HHE TOKA KOPOTKOTI'O 3dMbIKdHUA

,Z[@I‘/JICTBYI-OH_[ee 3HAaUYeHHE TOKd KOPOTKOI'O 3dMbIKdAHHA

MI'HOBEHHO€ 3Hd4Y€HHE TOKd KOPOTKOI'O 3dMBIKdHUA

Y napHbiii TOK Tpex(a3HOro KOPOTKOro 3aMbIKaHUSA PAacCUYUTHIBAKOT 10 popmy.ie:

+

Y napsbiii Ko3dduumeHT paccCuuThIBaeTcs no gopmy.ie:



B kakux npejiesiax NIPUHUMAKOT YAApPHbIU K03()(QHUIUEeHT TOKAa KOPOTKOro
3aMBbIKaHMA I CeTeH Ce/IbCKOX03UCTBEHHOr0 Ha3HAUYeHUA?

1...2

1..1,2

1,8

+1,2...1,4

B kKakux npeae/jidax IpUHUMAOT ynaprli/i KOB(l)(l)l/II.II/IEHT TOKd KOPDOTKOIro
3dMBIKdHUA /I ceTeu IMPOMBIIIIVIEHHOI'O Ha3HAYeHHus?

1...2

1...1,2

+1,8

1,2...1,4

Uto Takoe Haua/bHas (pa3a KOPOTKOro 3aMbIKaHUA?

+yTro/1 OT MOMeHTa repexo/ia CHHYCOU/IbI Uepe3 HyJb IPY BO3paCTaHWU MIHOBEHHbBIX
3HaueHUH 10 MOMeHTa BOSHUKHOBEHUSI KODOTKOT'O 3aMbIKaHUs

yTOJ1 MEXK/1y TOKOM U HarpsbkKeHueM

YTOJT MEXKTy TOKOM U MOIIJHOCTBIO

yTO/T MeXKly TOKaMU B pa3HbIX (hazax

3 KaKHX COCTaB/IAIINHNX CK/IAJbIBAeTCS TOK TPex(a3HOr0 KOPOTKOro
3aMbIKaHuA?

TOJIbKO CBOOOIHOM

TOJIbKO MPUHY>KJ€HHOU

+CBOOO/JHOM M MPUHY>K/I€HHOM

TIPUHY>KIeHHOM B OIHOM (ha3e U MPUHY K/ eHHOM B pyroi (a3ze

B KakoM c/1yuae yJapHblii TOK Tpex(}a3Horo KOpoTKOro 3aMmbIKaHHUA 0y/eT
0oJ/ibIIe?

eCJIA YroJ1 KOPOTKOT'O 3aMbIKaHHS COBIIAZIaeT C Haua/IbHOM (ha30ii U MPUCYTCTBYET TOK
Harpys3Ku

€CJIA YroJ1 KOPOTKOT'O 3aMbIKaHHS COBIAZIaeT C Haua/JbHOM (ha3bl M OTCYTCTBYET TOK
Harpys3Ku

eCJIA YroJl KOPOTKOTO 3aMbIKaHHS OT/IMYAeTCS OT HauaabHOH ¢a3bl Ha yroia 90° u
MIPUCYTCTBYET TOK HAarpy3KH

+eC/Ii yroJl KOPOTKOTO 3aMbIKaHHUS OT/IMUAeTCs OT HauaJbHOU a3kl Ha yros 90°
OTCYTCTBYET TOK Harpy3KH



Kak B/iusieT Ha/IMuMe TOKA HAarpy3Ku Ha 3HaUeHUe CBO0O/{HOM COCTaBJIAIOMIEeN?
CcBOOO/HAsT COCTABJISIIOIIAS HE U3MEHSIeTCSI

+ cB0OO/IHAsT COCTABJISIONIAS] YMEHBIIIAeTC S

cB0OO/IHAsT COCTABJISIONAs YBEJTNUMBAETCS

CcBOOO/HAST COCTABJISIIOIAS CMEIIAeTCs] OTHOCHUTEIBHO HaIPSHKeHUS

3HaueHHe MPUHYXX/AeHHO! COCTABJISIOIIEHd TOKAa KOPOTKOr0 3aMbIKaHH sl 3aBUCHT
oT:

+HarpsUKeHUs1 U CONMPOTHBIIEHUST

HarpspKeHUst

COTIPOTUBJIEHUS

3HaueHus KO3 ulimeHTa MOITHOCTH

YKaKuTe BeKTOPHbIe jHarpaMMbl TOKOB U HamnpshKeHUH npu TpexdasHom
KOPOTKOM 3aMbIKaHHUH.

Ua Ika Ua i
Ikc
Uc Ub Uc Ub
1kb Ikb
A b
Ua Ika
Ikc
Uc Ub
Uc Ub
1kb
B T
+A
b
B
r

BennuuHa Toka Tpex(¢a3HOro KOPOTKOro 3aMbIKaHHs 3aBUCHUT OT:

+ HanpsbKeHUs1 CeTU, COMPOTUB/IEHUsT TpaHChOpMaTopa, COMPOTHUB/IEHHUS TMHUN
371eKTpoIiepe/iauu 10 TOUKHM KOPOTKOTO 3aMbIKaHUS

KOJINUeCTBa BK/IFOUEHHBIX 3/IeKTPO/BUTraTe e

KaueCcTBa MOHTa)ka JIMHUM 3/1eKTporiepe/iaun

PacCTOSTHUS MeXXAY MPOBOZaMU U 3eMJiei

ITocTossnHas BpemeHH T () pernu ¢ MHAYKTUBHOCTHIO L (I'H) U1 aKTUBHBIM
coniporuBiieHueM R (Om) onpepensiercs mo ¢popmy.ie:

+ T=L/R

T=R/L



T=RL
T=R+L

IMoanutKy Touku K3 ot ABuraresen B cetsix Ao 1000 B ciiegyeT yuurbiBaTh, €C/I4:
+ CyMMapHbI{ HOMHUHAJIbHBIM TOK JiBUrartesie He npeBbiiiaeT 10% 3HaueHuUst
Tepyuo/IuueCcKom cocTapJisitolnen Toka K3

YCTAHOBJIEHO JABUraTesieii 0oJbIe 4

CyMMapHbIM HOMHUHA/bHBIN TOK JBUTaTe/iel He MpeBbIllaeT 5% 3HaueHusI
Tepyo/IUUeCcKomr cocTapJisttolen Toka K3

K JIMHUU 3/1eKTponepesaur MoAK/IH0UeHbl TOJIbKO 3/IeKTPOABUTraTe/

Kakue ejuHHMIIbI U3MepeHUs Ha3bIBal0T UMEHOBAHHBIMHU?

+Ha3BaHHbIE B UeCTb yueHbIX, OTKpbIBIIUX UX (I'eopr Om, AHipe Mapu Awmmnep,
Aneccangipo BosibTa)

3aIMChbIBaeMble C 0OJIBIION OYKBEI

VMeloLLKe TIPUCTaBKY KWU/I0-, MAIU- U T.J.

He UMeoLI1e TPUCTaBKU KWUJ10-, MAJIJIU- U T. [.

BeKTop TOKa 0TCTaeT OT BeKTOpa HAaNMPsDKEeHUA Ha Harpy3kKe:
AKTHUBHOM

€MKOCTHOM

+ UHAYKTUBHOU

HH/IyKTUBHO-eMKOCTHOM

BekTop ToKa onepe)kaeT BeKTOP HAaNPsDKeHUA Ha Harpy3kKe:
aKTUBHOM

+ eMKOCTHOM

WH/IYKTUBHOM

HH/TyKTUBHO-eMKOCTHOM

BekTop ToOKa coBnajaeT C BeKTOPOM HampshDKeHHs HA Harpy3kKe:
+ aKTHBHOM

€MKOCTHOM

WH/IYKTUBHOMU

HH/TyKTUBHO-eMKOCTHOM

KakoB xapakrep ToKa Tpéxga3sHoro, JByx(da3zHoro, oAHO(a3HOr0 KOPOTKOI0
3aMbIKaHHUM?

aKTUBHBIU

pEeaKTHUBHbBIN

€MKOCTHOHU

+UHAYKTUBHbIN
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IIpocreimas TpéxdasHasn nenb — 3TO:

HeCcUMMeTpUuYHas TpéxQasHasi 1jellb C COCPeJOTOUeHHbIMU MapamMeTpaMu MpU
OTCYTCTBUH TPaHC(OPMATOPHBIX CBs3ei

+crMMeTpUYHas Tpéx@asHasi 1eMb C COCPeJOTOUeHHbIMU MapaMeTpaMu Mpu
OTCYTCTBUH TPaHC(OPMATOPHBIX CBs3ei

CUMMeTpUuHas TpéxdasHas Lielb C pacripe/ie/IeHHbIMY NapaMeTpaMU NPy OTCYTCTBUU
TpPaHC(OPMAaTOPHBIX CBs3ei

CUMMeTpUuHas TpéxdasHas Lelb C COCPeJ0TOYEeHHBIMHY MMapaMeTpaMy NMPU HaTUUUU
TpaHC(OPMAaTOPHBIX CBsI3eM

Kakue AOIIYIII€eHUA IIPUHUMAROT IIPH pdCUYeTe TOKAd KOPDOTKOro 3aMbIKaHHUA?
TOUYKd KOPOTKOI'O 3dMbIKaHHUA ITUTAETCA OT NCTOUYHHKA HeOFpaHI/IquHOf/i MOIIHOCTH
BCe (1)831)1 NMEeIOT OJMHAKOBO€ dKTUBHO-MHAYKTHBHOE€ COIIPOTHUBJ/IEHHUE

UdCTOTa TOKa B CeTH IIpU K3 He u3MeHsieTcs

+BCe IepeurcieHHble OTBETbI BEPHbI

YTo Ha3bIBAETCSA HCTOUHNKOM HEOrPAaHHMUEHHOW MOII[HOCTH?

nMr000M CUHXPOHHBIN reHepaTop

+TaKasi TOUKa B C€TH, B KOTOPOU MpH JII000M pe>kriMe pabOoThI TTOTpeOuTe s
HaTpspKeHue u3MeHsieTcst He 6osiee ueM Ha 5%

mobast TOUKa 37eKTPUUECKOU CeTH

BCe TepPeurC/IeHHbIE OTBEThI BEPHBI

ABapuMHBIMH Pe)XHMMaMH B CeTHAX C N30/ TUPOBAaHHON HEUTPA/IbIO ABISAKOTCA:
+Tpex(a3Hoe KOPOTKOe 3aMblKaHUe, JByX(a3Hoe 3aMblKaHUe, [BOMHOe 3aMbIKaHHe Ha
3eMJIt0, TeperpysKa

Tpex(a3Hoe KOPOTKOe 3aMblKaHUe, JByX(a3Hoe 3aMblKaHUe, IBOMHOe 3aMbIKaHHe Ha
3eMJIt0, OiHO(Pa3HOe 3aMbIKaHWe Ha 3eMJII0, Ieperpyska

Tpexda3Hoe KOPOTKOe 3aMblKaHUe, AByX(a3Hoe 3aMblKaHHe, O/HO(a3HOe 3aMbIKaHUe
Ha 3eMJI0

Tpex(a3Hoe KOPOTKOe 3aMblKaHue, OAHO(a3HOe 3aMbIKaHHe Ha 3eMJII0, Meperpyska

YeM omacHbI JBOMHbIE 3aMbIKAaHHUA Ha 3eMJTIO?
HUUEM

TepexozioM B Tpex(a3Hble 3aMbIKaHHS

+ epexo/IoM B AByX(a3Hble 3aMbIKaHUS
00pBIBOM TTPOBO/IOB

Tok ogH0(¢a3HOr0 KOPOTKOr0 3aMbIKaHHUA B KOHIIE ITMHUU PACCUMTHIBAKOT [I/Isi:
TIPOBEPKH arrapaToB Ha TEPMUYECKYI0 CTOHKOCTD

+pacyeTa 3allUThbI

BbIOOpA MIPOBO/IOB

BCE OTBETHI BEPHbI

YT1o Ha3bIBaeTcsa 0AHO(l)a3HbIM KOPOTKHM 3aMbIKaHHEM ?
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PEXHM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONPOTUB/IeHUe (a3HbIN
TIPOBO/I U 3eMJISA

PEXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 Majsioe TiepexoHOe CONpPOTUB/IeHUe (a3HbIN
Y HyJIeBOM MIPOBOIHUKU

+BepHbI TIePBbIM ¥ BTOPOU OTBETHI

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IiepexoHOe CONPOTUB/IEHHE 1Ba
(a3HbIX MPOBOZA

Uto Ha3bIBaeTcs /iByX(pa3HbIM KOPOTKHUM 3aMbIKaHHeM?

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IepexoHOe CONpPOTUBIeHue (a3HbIN
TIPOBO/I U 3eMJISA

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONpPOTUBIeHue (a3HbIN
Y HyJIeBOU MIPOBOIHUKU

+peXXuM, IPU KOTOPOM COeJIMHSIIOTCS Yepe3 Majsioe TlepexojHOe CONPOTUB/IEHHE /IBa
(ha3HbIX MPOBOAA

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJsioe TiepexoiHoe CONPOTUBIIEHUE TPU
(ha3HbIX MPOBOAA

Ykaxure dopmyny Ansi pacuera TOKa ABYX()a3HOr0 KOPOTKOro 3aMbIKaHUSA B
KOHIIe JIUHUU:

1= u
Y3z +z,)
I, =
bz

U
I, = Z‘)ﬂ

\/g Z;J’A‘_'_Znem

+

Ykakure ¢opmysy A/ pacueTa ToKa 0gH0()a3HOT0 KOPOTKOr0 3aMbIKaHHSA B
KOHIIe JINHUHU:
— U./Y

"Bz 2,

I, =
toB(z,)
I, = Ys
. Z34a
ﬁ 3’ +Znem
_ U./7
I, = 0
\/g 20,4
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Ykaxute ¢opmyJty Ajisi pacueTa TOKa 0JHO(a3HOro KOPOTKOro 3aMbIKaHHS B0O3JIe
TpaHcopmaTopa:

U
I, = A

V3(z, +2,)

Kakoe 3HaueHHe TOKa KOPOTKOI'0O 3dMBbIKdAHHUA PACCUUTBIBAECTCHA I10 (l)OpMyJIE
Uﬂ

Y 4

V32, +2,)

+J1eACTBYHOLLIEee
aMILUTATYHOE

yAapHoe
MI'HOBe€HHOe€e

I, =

Ykaxure (l)OpMyJIy AJIA PdCY€Td MITHOBEHHOT'0 3HAYECHHUA TOKd KOPDOTKOI'o
3dMBIKdHUA:

P S

b Bz +z,)
Xk

@, = arctg——

k
t i =1,sInQt

Ykaxxute ¢opmyty Ajisl pacueTa yrjia «@» NpU KOPOTKOM 3aMbIKaHUM:

fe \/§(ZUﬂ+Z )
T JI

+

P = arctgﬁ

k

Ykaxure BE€KTOPHYIO fHaI'PaMMy TOKOB U Hal'lpﬂ)KEHl’Iﬁ Inpu [[BYX(ba3HOM
KOPOTKOM 3dMbIKAHHH:
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Ua Ika Ua a
Tkc
Uc Ub Uc Ub
1kb Ikb
A b
Ua Ika
Ikc
Uc Ub
Uc Ub
Ikb
B r
A
+b
B
r

Kakumu COIpoTUB/I€EHUAMMU Oﬁﬂaﬁ[aET MNpoTSXK€CHHAA JINHUA BJIEKTPOHEPEI[EI‘-II/I?
TOJIBKO dKTUBHBIM

TOJIBKO MHAYKTUBHBIM

+aKTI/IBHO-I/IH,ZLYKTI/IBHI)IM

dKTMBHO-€MKOCTHBIM

Kak u3MeHHMTCH aKTUBHOEe COINIPOTUB/IeHHE JIMHUU NIPU YBe/IMYeHUN PacCTOSAHUA
MexXay (pa3HbIMHM NPOBOJJHUKAMHU?

+He M3MEeHUTCA

YMEHBIIIUTCS

YBEJINUUTCA

3aBHCUT OT aKTUBHOI'O COIIPOTHBJ/IEHUS

Kak u3MeHHTCs peaKTHBHOE COMPOTHB/IeHHEe JIMHUM MPH YBe/IMUeHUH PACCTOSIHUS
MexAy (pa3HbIMU NPOBOJHUKAMU?

He U3MeHUTCS

YMEHBIIUTCS

+yBeIMUUATCS

3aBUCUT OT aKTHBHOT'O COTIPOTHBJIEHUS

YKaxuTe BepHbIi NOPAAOK pacyeTa TOKa KOPOTKOI0 3aMbIKaHUSI METOA0M
HMEHOBAHHBIX eJJUHMII;

+COCTaBUTh PACUETHYIO CXEMY U CXeMy 3aMell|eHus], paCCUUTaThb CONMPOTUB/IEHNE [0
TOUKU KOPOTKOT'O 3aMbIKaHUsI, HATH TOK KOPOTKOT'O 3aMbIKaHUs

paccumTaTh COMPOTHB/IEHHE 0 TOUKM KOPOTKOI'O 3aMbIKaHUsl, HATH TOK KOPOTKOI'O
3aMbIKaHUSI
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COCTABUTH PACUETHYIO CXeMY, pdCCUUTATh COIMIPOTUB/IEHHE 1O TOUKKU KOPDOTKOT'O
3dMBbIKdHHS, HalTU TOK KOPOTKOT'O 3dMbIKaHUA COCTABUTH CXEMY 3dMeEIleHUs
HalTU TOK KOPOTKOTI'O 3dMbIKdaHHA, COCTABUTH PACUETHYHO CXeMY, COCTdBUThL CXEMY
3aMelleHus, pdCCUUTAaTb COIIPOTHUBJ/IEHHE 10 TOUKKW KOPOTKOI'O 3dMbIKdAHHA

YTo noka3bIBaeT yroy Harpy3Ku?

MOIIIHOCTh

+0TCTaBaHUe WU OTepe’keHre TOKa Harpy3Ku HalpsbkeHreM
JleMCTBYyIOLee 3HaUeHHe TOKa Harpy3Ku

aMIUIUTYZIHOe 3HaueHUe TOKa Harpy3Ku

ITo kakoMy HyTH Oy/leT MPOTeKaTh TOK 0JHO(a3HOro KOPOTKOr0 3aMbIKAHUA?

+110 OHOM 0O0MOTKe TpaHcdopMmaTopa, (ha3HOMY ITPOBO/Ty, TOUKe KOPOTKOTO
3aMbIKaHUSI, HY/IeBOMY MPOBOJHUKY

10 OJHOM 00MOTKe TpaHcdopMmaTopa, (pa3HOMY IMPOBOY, TOUKe KOPOTKOTO 3aMbIKaHMS,
da3HOMY ITPOBOAY, APYroi 0OMOTKe TpaHCc(opmaTopa

110 TpeM 0OMOTKaM TpaHcdopmartopa, ABYM JIMHEHHBIM TIPOBOJHHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUsI

10 TpeM oOMoTKaM TpaHc(opmaTopa, TpeM JTMHeMHbIM TIPOBOJHHKAM, TOUKe KOPOTKOTO
3aMbIKaHUSI

ITo kakomMy nyTH Oy/leT MPOTeKaTh TOK 0/{HO(a3HOro KOPpOTKOro 3aMbIKaHHA Ha
3eMJ1107?

+1T10 O/IHOM 0OMOTKe TpaHcopmaTopa, (hasHOMY MPOBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUsl, 3eMJie, 3a3eMJIeHHIO MO CTaHLIU1

110 OZIHOM 0OMOTKe TpaHC(opmaTopa, Pa3HOMY TIPOBOY, TOUKe KOPOTKOT'O 3aMbIKaHUSI,
da3HOMY TTPOBOAY, APYroi 0OMOTKe TpaHCc(opmaTopa

110 TpeM 0OMoTKaM TpaHcdopmartopa, ABYM JIMHEHHBIM TIPOBOJHAKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUsI

110 TpeM 0OMOTKaM TpaHc(opmaTopa, TpeM JIMHEHNHBIM TIPOBOIHUKAM, TOUKe
KOPOTKOTO 3aMbIKaHUsI

ITo kakomy myTH Oy/jeT MpPoTeKaTh TOK ABYX()a3HOr0 KOPOTKOI'0 3aMbIKaHUsI Ha
3eMJ110?

110 O/IHOM 0OMOTKe TpaHC(opmaTopa, Pa3HOMY TIPOBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUSl, 3eMJie, 3a3eM/IeHHIO MO CTaHLIUU

+T10 O/IHOM 0OMOTKe TpaHCc(opmaTopa, (hasHOMY MPOBOJY, TOUKe KOPOTKOTO
3aMbIKaHMs, a3HOMY MPOBOAY, APYroil 06MoTKe TpaHChopMaropa

110 TpeM 0OMOTKaM TpaHc(opmarTopa, ABYM JIMHEHHBIM TIPOBOJHHAKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUs

10 TpeM 0OMOTKaM TpaHc(opmaTopa, TpeM JIMHeNHbIM TIPOBOIHHKAM, TOUKe
KOPOTKOT'O 3aMbIKaHHsI

ITo KakoMy nyTH Oy/eT MPoTeKaTh TOK TPex(a3HOro KOPOTKOr0 3aMbIKaHHUA Ha
3eMJII0?
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0 o/{HOM 0OMOTKe TpaHCdopmarTopa, pa3HOMY MMPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHUsl, 3eMJie, 3a3eMJ/IeHUIO0 TI0/|CTaHLIUU

o o/fHOY 0OMOTKe TpaHcdopmaropa, pa3HOMY MMPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHus, a3HOMY TIPOBOAY, Apyroi 06MoTKe TpaHChopmaTopa

110 TpeM oOMoTKaM TpaHcdopmaropa, ABYM JIMHEWHBIM TIPOBOJHHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUSI

+110 TpeM 0OMOTKaM TpaHC(hopMaTopa, TpeM JTUHeUHbIM MPOBOJHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUSI

Conpotusienue cetu 10 KB npuBoaurca K HanpsokeHuo cety 0,4 kB
YMHO)XXeHHUeM Ha K03 (urueHr:

TIpYBe/leHus

TpYBe/leHrs B KBajipare

+TpaHchopMaLK B KBaZpaTe

TIpYBe/ieHys U JieJleHueM Ha Ko3(hulMeHT TpaHChopMaLuu

Pe>xuMBbI pa0oThI 3/IEKTPUYECKOH CeTH Ae/IATCSA Ha:
+yCTaHOBUBIIIMECS], TIePeX0/IHbIe

MeHSIIoIIMecs, JeUCTBYIOIIUe

JleliCTByIOII1e, MTHOBEHHbIe

MIHOBEeHHbIe, yCTaHOBUBIIIMECS

HecummeTpuuyHbIe K.3. — 3TO:

+ KOPOTKOe 3aMbIKaHHe B 3JIeKTPOYCTaHOBKe, TIPU KOTOPOM OZiHa U3 ee (a3 HaXOgUTCs
B YCJIOBUSIX, OTJIMYHBIX OT YCJOBUM ApYyrux (a3

KODOTKO€ 3aMblKaHHe B 3/IeKTPOYCTaHOBKE C Pa3HbIM PacCTOsiHKMEM 0 (a3

BCe KOPOTKUE 3aMbIKaHUs

KOPOTKO€ 3aMblKaHue B 37IeKTPOYyCTaHOBKeE, MPU KOTOPOM Bce ¢a3bl HaXOsATCS B
O/IMHAKOBBIX yCJIOBUAX

UTo Ha3bIBaeTCs1 0THOCUTE/TbHBIMH Be/IMYNHAMM?

+0e3pa3mMepHbIe BeJIMUUHBI, MPHUBeZieHHbIe K 0IHOMY HOMHUHA/LHOMY 3HaueHUIO
(HampsbKeHwUs1, TOKA, MOIIJHOCTH )

O/IHY BeJINUMHbI, BbIDA)KEHHbIE Yepe3 pyrue

Be/TMUKHBI 0e3 e JUHUL] U3MepeHus

beccrcTeMHbIe BeJTMUNHBI

Kako# ypoBeHb HanpsHKeHHsi IPUHUMAETCA 3a HOMUHA/IbHOe?
Bceraa 380 B

BCer/ia IMHEMHOe HarlpsbKeHue

+TOT yPOBeHb HalpsDKEHHs], HA KOTOPOM BeJyTCSI paCyeThbl
HanpsKeHWe UCTOYHHKA

Ykaxxute ¢opMyty A/l HAX0XK/IeHUS HANPSDKeHUs1 B OTHOCUTE/IbHBIX eAUHULIAX
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Kakoe HanpspkeHHe NPUHUMAKOT 3a 0a3ucHoe?
+CpeJjHee Ha yyaCTKe CeTH

NTUHEeNHOoe

dasHoe

JeACTBYHOLIIEe

YkaxuTte BepHbIil OPSAAOK Mepexoia UMEHOBAaHHBIX COMPOTHB/IEHHN K
OTHOCHTE/BbHBIM 0a3MCHBIM:

+BBIUHC/TATH COTIPOTUBJIEHHE 3/IeMeHTa ceTd B OMax, IMPUBECTU COTIPOTHBIIEHNE K
6a3rCHOMY HarpsKeHHIO TOM CTYTIeHH, Ha KOTOPOM PaCCUMTHIBAETCS TOK KOPOTKOTO
3aMbIKaHHsI, OTHECTH COMPOTUBJIEHHE K Da3UCHOMY COTIPOTHB/IEHHIO

BBIUMC/TUTH COMPOTHB/IEHHE 3/1eMeHTa ceTd B OMaX, OTHECTH COTNIPOTHUBJIEHHE K
0a3uCHOMY COTIPOTHB/IEHHIO

BBIUMC/TUTH COMPOTHB/IEHNE 3/1eMeHTa ceTd B OMaX, PUBECTH COTIPOTHB/IEHHE K
0a3rCHOMY HarpsPKEHHUIO TOUM CTYIIeHU

BBIUMC/TUTH COMPOTHB/IEHNE 3/1eMeHTa ceTh B OMax

YeM PyKOBO/JCTBYHTCS NP BbIOOpe 0a3MCHOM MOIIIHOCTH?
Oa3ucHast MOIITHOCTb PaBHA MOIIHOCTH MOTPeOUTe IS
+0a3nCcHast MOII[HOCTb BEIOMPAETCS IIPOU3BOJILHO

Ga3ucHast MOIITHOCThL paBHa MOII[HOCTH TpaHC(hopMaTopa
Oa3ucHasi MOIITHOCTL Beerzia paBHa 100 kBA

Kak paccuuThIBaTh TOK KOPOTKOI0 3aMbIKaHHS, €C/I OTHOCUTE/IbHOEe PACUEéTHO®
COIPOTHUBJ/IEHUE MeHbIle TPéx?

+H1CI0/Ib30BaTh METO/, PACYETHBIX KPUBBIX FeHepaTopa, OTHOCUTeIbHY 3/C
reHepaTopa

1o 3akoHaM Kupxroda

110 3aKOHy Oma

BCe OTBEThI BEPHBI

M3 KaKuX CTafii COCTOMT NMepexoJHbIH MPoLecc MPH KOPOTKOM 3aMbIKaHUU
BO/IM3H reHepaTopa?

+CBepXMNPOBOAHOM TPOLIeCC, CTafusl 3aTyXaHUsl, YCTAaHOBUBLLUNCS PeXUM
CBepXITPOBO/IHOU MPOLIeCC, YCTAHOBUBIIIMKCS PEXXUM
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repexo/IHbIM MPOLeCC, CTafus 3aTyXaHUsl, YCTAHOBUBLLIWKCS PEXXUM
YCTaHOBUBILUUCST PEXXUM, TIePEXO0/IHbIN MPOLeCC, CTa[us 3aTyXaHUsl, yCTaHOBUBLLINNCS
peXXUM

KakoBo cooTHOIIIeHHe TOKOB B CBEPXITPOBOJHOM peXXumMe, CTdAUH 3aTyXaHUH,
YCTaHOBHUBIIIEMCHA pE)KI/IME?

+Icsepx™ Lsaryx™ Iycranos

ICBer:IBaTyX:IyCTaHOB

Lcgepx™ Lzaryx=Iycranos

ICBer: I3aTyx> IyCTaHOB

KakoBo cooTHoOILIeHHE COHPOTHBHCHI/Iﬁ B CBEPXIIPOBOJHOM peXumMe, CTaiUU
3dTyXdHHUH, YCTAHOBUBLIEMCSH pE)KHME?

ZCBer:ZSaTyX:ZyCTaHOB

+Z ceepx<Zzaryx<Zycranos

Zcsepx™ Lsaryx™ Lycranos

ZCBer:ZSaTyX:ZyCTaHOB

ITo TOKY KaKoro pexiMa KOPOTKOr0 3aMbIKaHHs BO/IM3M reHepaTopa BHIOUPAIOT
odopyaoBaHue?

+CBepXIPOBOHOTO

3aTyXaHUs

YCTaHOBUBIIIETOCSI PEXKUMa

HOMHHAJILHOT'O Pe)KUMa

ITo TOKy Kakoro pe)xuMa KOpPOTKOro 3aMbIKaHHsl BOJ/IM3H reHepaTopa
o0opy/JoBaHMe MPOBEPAIOT Ha OTK/TIOYAKOIIYI0 CTIOCOOHOCTH?
CBepXITPOBO/IHOTO

+3aTyxaHust

YCTaHOBUBILIETOCSI PeXKUMa

HOMUHA/IbHOT'O peXXruma

ITo TOKYy Kakoro pe)xuMa KOPOTKOro 3aMbIKaHHA BO/IM3H reHepaTopa MpoBepsiioT
YyBCTBHUTE/JIbHOCTh PeJ1eMHOH 3alUThI?

CBepXITPOBO/IHOTO

3aTyXaHus

+yCTaHOBUBILIETOCSI PEXKUMa

HOMUHA/IbHOT'O peXXuma

Kak B/IMsieT aBTOMaTHUYeCKOe pery/iipoBaHue Bo30y)K/JeHHsA reHepaTopa Ha TOK
omm3koro K3?

HUKaK He B/IAsSIeT

MI'HOBEHHO yBe/IMUMBaeT BeJIMUMHY TOKa I1oc/ie Hauaaa K3
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+yBe/IMUMBaeT BeMunHy ToKa K3 uepe3 HeOOJIbIIIOM MPOMEKYTOK BpeMEHH TI0C/Ie
Hauassa K3
TOK He YBeJIMUYMBAETCS, a HallPsDKeHUe CTabuM3upyeTcs

YTo Npou30HAET C TOKOM KOPOTKOI'0 3aMbIKaHUs, €C/TH 0a3MCHYH MOIIHOCTh
yBeauuuThb B 10 pas?

+yBesmuutcs B 10 pa3

yMeHbuTcad B 10 pas

YBEJIMUUTCSA B 2 pasa

He U3MEHUTCS

YTo oTpa)kalT pacuéTHbIe KPUBbIe reHepaTopa?

3aBUCUMOCTb TOKAa KOPOTKOTO 3aMbIKaHUSI OT COMPOTUB/IEHUS [I0 TOUKU KOPOTKOT'O
3aMbIKaHUSI

3aBUCUMOCTD [epHUO/INUeCKON COCTaB/ISIFOLel OT TOKa KOPOTKOTO 3aMbIKaHUSs
+3aBUCUMOCTb MepPUOANUECKON COCTaB/ISIFOIEeN OT COMPOTUB/IEHUS 10 TOUKU KOPOTKOTO
3aMbIKaHUSI

3aBUCUMOCTbD [IeHiCTBYIOLL[eI'0 HalpsDKeHUsI OT COTIPOTUB/IEHUS

Kak Ha3bIBaeTcs CONPOTHB/IEHHE reHepaTopa B Haua/IbHbIM MOMEHT BpeMeHH?
+CBepXMPOBOHOE COMPOTHUB/IEHNE

repexo/iHoe COTMIPOTHBJIeHNE

HOMUHAa/IbHOE COMPOTHUBJIEHNE

COMPOTUBJIEHUE KOPOTKOT'O 3aMbIKaHUs

Yto Takoe ABP u /1 uero ucrno/sib3yercs?

+aBTOMAaTUYeCKOe BK/IFOUEHHe pe3epBa, /sl BKIFOUYeHUsI pe3epPBUPYIOLINX JTUHUMN
aBTOMAaTUUeCKOe BKJ/IFOUEHHE PeakTopa, AJisl yMeHblleHns Toka K3
aBTOMAaTUUeCKOe BK/IFOUEHWe pa3pbIBa, JJ/1s1 BKIOUEHHUs JIMHU

aBTOMaTH4YeCckKoe BOCCTaHOBJIeHHe pabOThI, /i BK/TFOUEHHUST HECKO/IbKUX JTMHUN

B 4éM coCcTOHMT 0CO0eHHOCTh PAacyéTa TOKOB KOPOTKOI0 3aMbIKaHHA 0T HCTOYHHKA
OrpaHUYeHHON MOLIHOCTH (reHepaTopa)?

+He00X0MMO yUHThIBATh YMeHbIlIeHHe HaTPsKeHUsT

HeoOX0MMO YUHUTHIBaTh YBeIMUeHHe HarpsyKeHUs

Heo0X0MMO YUUTHIBaTh pe3Koe yBe/lnueHne HarpsHKeHUs

0CcoOeHHOCTel HeT

Pacuet BepeTcs 110 pacyeTHBIM KPUBBIM I'eHepaTopoB B c/1y4yae, eciu
OTHOCHUTE/IbHOEe PAaCYéTHOe COIPOTHBJ/ICHUE:

OonbIre TPEX

+MeHbIIIe TPEX

MEeHbIIIe BYX

MeHbIIIe OJHOr'0
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Tab6smna 3 — Kpurepuu onjfeHKH chpopMHPOBAaHHOCTH KOMIIETEHI[UH

Kox n Kputepun onjeHrBanusi cOpMHUPOBaHHOCTH KOMIIETEHL[UN
HavMeHOBaHue (4acT KOMIETeHLUM)
VH/MKaTopa Ha 6a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
JOCTHKEeHUs COOTBETCTBYeT OLIeHKe COOTBETCTBYeT COOTBETCTBYeT OLIeHKe
KOMITeTeHIIUN «y[IOB/IETBOPUTETHHO» OLI€HKE «XOPOIIIO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETeHIL[1H) MaKCHUMaJTbHOTO Oasia MaKCHMaJ/IbHOI'O MaKCHUMaJbHOTO Oasia
Gana
N -1nkoc-1 Crygent semoHcTpupyetr | CryzeHT nokassiBaer | CTyZieHT IOKasbiBaeT
OcyiiecTBasieT | 3HaHWe OCHOBHBIX 3HaHMe ¥ NTOHUMaHue | TJIyOOKOoe 3HaHWe U
MOHHUTOPHHT CBeJ/IeHU O Mepexo/IHbIX | MepexoHbIX MOHMMaHHe MepexoHbIX
TeXHUYECKOT0 rporieccax rnpu Bcex TIPOLIeCCOB, TIPOLIeCCOB, C BBICOKOU
COCTOSIHUS BH/jaX KOPOTKOTO orepupyet CTereHbIo
obopyoBaHuUs 3ambikaHus (K3), ycBoun | TepMUHaMu, yCBOWI CaMOCTOSITE/IbHOCTH
MO/ICTaHL[UI OCHOBHBI€ MTPUHLIMITBI MIPUHLMIIBI pacyeTa Bbl/lefIsieT T/laBHble
3/IeKTPUYECKUX pacueta TOKOB K3 B TOKOB K3 B T0JI0’KeHUsI B 06/1aCTH
cerei OTHOCHTEJIbHBIX U OTHOCHTEJIbHBIX U TEOPUU NepPexXOHbIX
VMMEeHOBaHHbIX MMEeHOBaHHbIX TIPOLIECCOB ¥ CTIOCOO€eH /1aTh
e/IMHULIaX, HO UIMeeT eIMHULAX, CITOCODOEH C | KPaTKYIO XapaKTepPUCTHKY
ripobesibl B yCBOEHUH He3HauWTe/bHbIMU OCHOBHBIM H/IeSIM
Marepuasna, He ommbKamMu 00001I1aTh | TEOPETHYeCKOTO MaTeprasa
MIPENATCTBYIOLE 1 000CHOBBIBAThH JVCLIUTITHBI, CTIOCO0eH
JaTbHeNIIIeMy TIPUHSATHIE pellieHns. | 6e30mmb0YHO 06001[aTh U
obyuennto. CtyzeHt Ha | CtyzeHT criocobeH NIPUBOJUTB JI0Ka3aTe/lbCTBa
6a30BOM ypoBHe OCYILL[eCTBJISATh TIPUHSTHIX pellleHUH,
CIIoco0eH OCYIeCTB/ISTb | MOHUTOPUHT cBoOO/IHO oriepupyeT
MOHHUTOPHUHT TeXHUYECKOTO0 TepPMUHAMHU Y TIOHSATUSIMU O
TEXHUYECKOT0 COCTOSIHUS | COCTOSTHUS repexo/IHbIX TpoLjeccax.
obopyzoBaHust obopyzoBaHust CTyJieHT ¢ BBICOKOU
MOACTaHLUMN MOACTaHLUHN CTereHbo
3JIEKTPUYECKUX CeTeit 3/IEKTPUYECKUX CeTeill | CaMOCTOSITe/TbHOCTH
CriocobeH OCYIIeCTBIISTh
MOHUTOPUHT TEXHUUECKOT'0
COCTOsIHUSI 000PY/I0BaHUSs
MO/ICTaHL[UI 3/IeKTPUUeCKUX
ceTen
Moayns 2. JjeKTpojuHaMuuyeckoe H TepMHuecKoe [eliCTBHe TOKOB

KOPOTKOI'0 3dMBbIKdHHUA

Bonpocbl 011 cobecedosaHusi:
1. Kak BBIUMCIUTL COMPOTUBJIEHWE JIMHUM 3JIeKTporiepe/laud B HMEHOBaHHBIX

eJUHULIaX?

kWi
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1715 ueTo UCTIONMB3YyIOTCS 6a3uCHbIe Be/IMUMHBI TOKOB 1 HaTIPSKEHUM ?

YTo Ha3bIBaeTCsA UICTOUHUKOM HEOTPaHWUUEeHHOW MOI[HOCTHU?

[Touemy BenuurHy 6a3MCHOMN MOIITHOCTH BBIOWPAIOT MPOU3BOJIEHO?

OnuiyMTe METOJUKY pacueTa TOKOB KODOTKOTO 3aMblKaHHsS B 0a3HCHBIX




e JVMHULIAX.

6. Uto mpou3oiiieT ¢ TOKOM KOPOTKOTO 3aMbIKaHWS, eCMi 0a3uCHYI0 MOIHOCTb
yBenuuTh B 10 pas?

7. B ueM BbIpaXkaeTcsi 5J/IeKTPOJVWHAMUUeCKOe [IelCTBMe TOKAa KOPOTKOrO
3aMbIKaHUA?

8. B uyem o0mMacHOCTb Ype3MepHOro 3/AeKTPOJAUHAMUUeCKOTO [eMCTBUS TOKa
KOPOTKOT'O 3aMbIKaHHUA?

9. TlpuBeguTe MprUMep pacueTOB 3/IEKTPOAMHAMUUECKOTO TeUCTBUSI TOKA KOPOTKOTO
3aMbIKaHUS.

10.3apucyiite HampaBieHUWe CHJI, BO3JEWCTBYIOLIMX Ha TPOBOJHUK C TOKOM,
HaXOJSIIUNCSA B MAaTHUTHOM TI0JI€.

11.Kak npoBepuTh Ha CXBaTbhIBaHUEe MIPOBO/A JIMHUU 3JIeKTpoIiepesaun?

12.1Ipu KakKOM BHZie KOPOTKOrO 3aMbIKaHWS IIPOBepsOTCH MpoBOAHUKU JIDIT Ha
CxJjlecTbiBaHue?

13.Kak yMeHbLIUTh 3/1eKTPOJJMHAMUYECKUE CWUIIbI, JEeUCTBYIOL[MEe Ha MPOBOJAHUKU
TP KOPOTKOM 3aMbIKaHUU?

14.B pe3ynbTaTe uero OKa3blBaeTCsl 3HAUWTE/IbHOE TepMHYeCcKOoe BO3/JeWCTBUEe Ha
TPOBOJHUKH U arrapar?

15.B ueM 0MacHOCTb [JJIMTE/IbHOTO TePMUUYECKOTO0 BO3EWCTBUS Ha TPOBOJAHUKHU U
ariraparsI?

16.Kakum o6pa3om 006e30MacuTh TMPOBOJHUKA U amrmapaThl OT [JATETHHOTO
TePMHUYECKOT0 BO3/IeUCTBHUS TOKA?

17.Kak HauTu TemmepaTtypy INpPOBOJHUKA MpPU [JIATEJHOM MPOTEKAaHWH TOKa
KOPOTKOT'O 3aMbIKaHHWA?

18.UTo0 nokasbiBaeT TemrepaTypHbiid KO3(DPULMEHT COTTPOTUBIIEHUS?

19.YT0 nokasbiBaeT IOCTOSIHHAsA BpeMeHU Harpesa?

20.YT10 03HaUaeT TePMUH «airiabaTHUeCKUM ITPOIecc»?

TectupoBanue (TCk, TCn)

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema:
Ykaxure dopmyy A/si HAX0XKAeHUSA MAKCUMa/IbHOM CHJIbI, BO3/IefiICTBYIOIIleH Ha
nposoaHuK npu K3:

— ;)P L
L F =1,73-107 (i) =
2
g b
6
2
o hb
6
2:MM326
w

ITo KadKOMY IIpaBUWI1Y O1ipeae/igeTCcda HallpaB/ieHHue CHJibl, [[Ei’iCTBYlOlJ.[Ei’i Ha
IMNPpOBOAHHUK B MAI'HUTHOM moJie?
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T0 TIPaBU/TY MPAaBOU PYKU
110 TIpaBMTy OypaBuMKa
+T10 TIpPAaBU/TY JIEBOU PYKU
o 3akoHam Kupxroda

Kak Ha3biBaeTcs CWIa, AeMCTBYOIIasA Ha MPOBOAHUK C TOKOM B MAarHUTHOM MoJie?
+cuia Amriepa

cuna JlopeHca

cuna BosibTa

cuna HbproToHa

YKakuTe yc/i0BHe BO3SHUKHOBEHHUSI CHJIbI, BO3/IefiCTBYIOIeil Ha MPOBO/, B
MarHMuTHOM I0J1e:

+Ha/MuMe TOKa B MPOBO/ie

Ha/Muve MU30J511Y TIPOBO/ia

Ha/Muve CTalbHOU KWkl B TPOBO/jIE

paclijeryieHHas ¢asa

ITo KakoMy MpaBU/Iy onpeie/isieTcs HalpaB/ieHue MarHUTHBIX JIMHUM?
+ 110 MpaBUJTy MpaBoii pyku (OypaBumKa)

T10 TIpaBUJTY JIEBOW PYKU

o 3akoHamM Kupxroda

HaripaB/ieHWe MarHUTHBIX JIMHUIM COBMaZiaeT C HarpaB/ieHueM ToKa

B03MO0XKHOCTB CX/IECTHIBAHHSA MPOBO/IOB 3aBHUCHT OT:

TOKa Harpy3Kku

Ko3(duirieHTa MOIIHOCTH

+ IJIUHBI O/IHOTO TIPOJIeTa, OT Beca MPOBO/ja, OT BeTMUMHBI AMHAMUUECKUX CUJT TIPU
KOPOTKOM 3aMbIKaHUU

rabapuTa JTMHUH

Yem omacHbI CBepPX/i0MyCTUMbIe JUHaAMU4YecKue cuibl npu K3?
BO3MO>KHO HarpeBaHUe MPOBOIOB

+BO3MO’KHO CXJIeCTbIBaHHe IMPOBO/IOB, pa3pyliieHue IWH Ha MO CTaHLUN
BO3MOYKHO TT0siB/IeHHe 3ddeKkTa BUOparuu

BO3MO>KHO T0siBlieHHue 3¢ deKTa MIsCKY TTPOBO/IOB

Kak npoBepuTh BO3MO)XHOCTh CX/IECThIBAHMS MPOBO/ja JIMHUM 3/1eKTpornepejaun?
+CpaBHUTH HEOOXOAMMOe yCHU/IHe /IJisi CXJIeCThIBAHUSI C MaKCUMAaIbHO BO3MOKHBIM
CPaBHUTh TOK KOPOTKOT'O 3aMbIKaHUs1 B KOHKDETHOM TOUKe C MaKCHMaJIbHO BO3MOXXHBIM
CPaBHUTH JIOMyCTUMOE Harlpsi)KeHre B MaTepuase C MakKCUMaJbHO BO3MOKHBIM
CPaBHUTH JOIMYCTUMOE HarpsiKeHre B MaTtepuase C MUHMMalbHO BO3MOXXHBIM

Kak npoBepuTh MIMHBI MOACTAHIMHA HA BO3MOXKHOCTb pa3pyuienus npu K3?
CPaBHUTH HEOOXOAMMOe yCU/THe [IJIsi CXJIeCThIBaHUSI C MaKCUMa/IbHO BO3MOKHBIM
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CPAaBHUTH TOK KOPOTKOI'O 3dMbIKdHHA B KOHKPETHOI‘/JI TOUKe C MdKCHMMdJ/IbBHO BO3MO>XKHbBIM
+CpaBHUTH AOIMTyCTUMOE€ HalIpsPKEHME B MdTepHaJ/ie IINMHBI C MAKCUMAJIBHO BO3MO>XHBIM
CPAdBHUTH AOOIYCTUMOE HAIIpSI’)KeEHWE B MdTe€pHa/ie C MUHHUMAJIBHO BO3MO>XHbBIM

Ykaxkurte (opmMyiy AIA pacyeTa HANPSHKEHUA B MaTepHaIe IIHHbI:
Foo =1,73-107(0) L
a

2
b
6
2
1
6
M
2: u326
" w

ITpu KaKoM BH/Ie KOPOTKOI0 3aMbIKaHUSA MPOBEPSAIOTCA NMPOoBojHUKH JIITT
Ha CX/IECTbIBaHUE?

+Tpexda3HoM 3aMbIKaHUU

JIByX(a3HOM 3aMbIKaHUU

oAHO(ha3HOM 3aMbIKaHUM

JIBOMHOM 3aMbIKaHWM Ha 3eMJTI0

Kak 0yayT BecTH cedsi mapa/uie/ibHbIe POBOJHUKH, €C/TH 10 HUM MPOTEKAeT TOK B
0/JHOM HamnpaB/IeHUHU?

+0yayT OTTaNKHUBAThHCS

OyAyT NpUTATUBATHCS

OCTaHYTCSl HeTI0/IBXKHBIMU

OJITVH OCTaHeTCsI Ha MeCTe, IPYroi OyJeT OTTa/TIKUBAThCS

Kak 0yayT BecTH cedsi mapa/uie/ibHbIe POBOJHUKH, €C/TH [0 HUM MPOTEKaeT TOK B
Pa3HbIX HanpaB/IeHUsAX?

OyAyT OTTaNIKMBAThCS

+OyayT IPUTATUBATHCS

OCTaHYTCS1 HETIO/IBXKHBIMU

OJIVH OCTaHeTCsI Ha MeCTe, IPYroi OyJeT OTTa/IKUBAThCS

C Kakoii He/JbI0 onpejie/IAITCA JUHAMHUeCKHe CUIbI TPU KOPOTKOM 3aMbIKAaHUHU?
+ 71711 TIPOBEPKY BHIOPAHHBIX alllapaToB T10 YC/IOBUSAM AMHAMUYECKOW YCTOMUMBOCTU
J7Is TIPOBEPKY BbIOpaHHBIX arrapaToB I10 YCIOBUSM TePMUUECKON CTOHKOCTH

JJ1s1 CTaTUCTUKKU

BCE OTBEThI BEPHbI

Kakas mmuHa nosBepraercsi Hau0o/IbIeMy JUHAMHUYECKOMY BO3/IeiiCTBHIO TIPH
FOPU30HTA/IbHOM PaCIo0/I0)KeHUU HIUH?

+cpefHsst

KpauHsis jeBasi
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KpaWuHsis TpaBasi
BEPXHSIS

Cx/iecTbIBaHMe MPOBO/I0OB ONpee/isiioT AJIA A/IUHbI:
BCel JIMHUU

OJIHOTO KHUJIOMeTpa

JIBYX IPOJIETOB

+0/JHOTO MpoJieTa

Ykaxure BE€PHYH KdPTHHY JUHAMHYE€CKHX CHJI

0} (5] o

g | ¥ g
- | B | §

Ic 1 2

@aBD &

ek

npu Tpex(a3HOM KOPOTKOM 3aMbIKAHUM:
+1

2

3

4

IIpu K3 npoBoj HarpeBaeTcs BC/IeACTBHE:
+rnporekaHus Toka K3

MPOTeKaHus TOKa Harpy3Ku

pPe3KOoro U3MeHeHus TOKa

ObICTpOro OTKIFOUeHMs ToKa K3

KaxkoBbI nmoa/jIeCTBUA JVIMTEC/IbHOI'O MIPOTEKAHUA aBapnﬁﬂoro TOKa I10 HpOBOI[aM?
BO3HHKAET BI/I6paI_[I/IH IIpOBOJOB

BO3HHMKAET IVIACKd ITPOBOJOB

+B0O3MO>KHO BO3ropaHue U30J/sILuN

BCe OTBEThI BEPHBI

C KakoH 11e/1b10 Ompe/e/isieTcsl TepMUuYeckoe Bo3jencTBue Toka K3?
+ /1711 IPOBEPKU MPOBO/IOB Ha TEPMUYECKYH YCTOMUHMBOCTD

Jl/Is IPOBEPKY MPOBO/IOB Ha JJUHAMHUUECKY0 YCTOMYMBOCTD

JlJIsI CTaTUCTUKU

BCe OTBETbI BEPHBI

YTo Takoe MOCTOSTHHAsA BpeMeHHU HarpeBa?

BpeMs HarpeBd IIPOBO/Jid TOKaMKM KOPOTKOI'O 3aMBbIKdHKSA
BpeMs KOPOTKOI'O 3aMbIKdHUA
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+BpeMsl, 3a KOTOpOe HarpeeTcs TeJIO 0 YCTaHOBUBIIIEHCS TeMIlepaTyphl, 6e3
BbIZIe/IeHUS TeTl/la B OKPY KaloII[yI0 Cpefy
BpeMs HarpeBa ¥ OCTBIBAHUS amapaToB IMPU KOPOTKUX 3aMbIKaHUSX

ITouemy xapakTep HarpeBa npoBojoB npu K3 cuntaror aguadbaTuyeckum?
+TIPOBO/Ia HE YCMeBarOT HarpeThCsl [0 YCTAHOBUBLIEHCS TemMIlepaTypbl OT MOMEHTa
Hauasna K3 ¥ MOMeHTa ero OTK/IFOUeHUsI

MPOBO/Ia YCIIeBalOT HAarpeThCsl [0 YCTAHOBUBILIEHNCS TeMIepaTypbl OT MOMEHTa Havasa
K3 1 MOMeHTa ero OTK/TFOUeHUsI

TIPOBO/Ia He YCIIeBalOT HarpeThCsl U OXJIaZIUThCS [0 YCTaHOBUBIIIEHCS TeMIlepaTyphl OT
MoMeHTa Hauasia K3 ¥ MoMeHTa ero oTK/It0UeHuUs

TIPOBO/Ia YCIeBalOT HAarpeThCsl U OXJIa/IUTHCS /10 YCTaHOBUBILIEHCS TeMIiepaTyphl OT
MoMeHTa Hauasia K3 ¥ MomMeHTa ero oTK/It0UeHuUsl

Ykaxure ypaBHEHI/Ie TeIrn/ioBoro ﬁaﬂaﬂca HPOBO,/:[HI/IKa:
r=cm

AS
+ dQBg =dQy, +d0p

T=T |1-eT |

yem
T'=0p — O

Ykaxure dopmyny A/si onipeie/ieHUs M3MeHeHUsl TeMIepaTypbl NPOBO/JHUKA MPU
Harpese:

T =0, =By
dQpy =dQpy +dQpc
_ Cm
- AS

Ykaxure dopmyny A/si onipeie/ieHUs M3MeHeHUsl TeMIepaTypbl NPOBOJHUKA MPU
OCTBIBAHUM:

dQB,ZI =dQpy +dQpc

r=5m
AS
1
+T=Toe T
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le/l KdKOM yC/10BHHA KOMMyTaHHOHHbIﬁ dIIIIdpdT CYUTAETCA TEPpMHYECKHU

yCTOMYHUBBIM?
+ (kTEP]H )2 Lrep 2 112(3 (IO.B. tipy T T, )
dQBﬂ =dQpy +d0pc

Temneparypa — 3T0:

+Mepa Cp@,[[H@ﬁ KHHEeTUYeCKOM SHEPIruMr TeJjla

HarpeB Tea
HarpeB U OXJIaXK/leHHe Tefa
CTereHb HarpeBa

Tab6smna 4 — Kpurepuu onjeHKH chopMHUPOBAaHHOCTH KOMIIETEHI[UH

Kox n Kputepun onjeHrBanusi cpOpMHPOBaHHOCTH KOMIIETEHL[UN
HavMeHOBaHue (4acT KOMIETEeHLMM)
VH/YKaTopa Ha 6a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
JOCTVKEHUST COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYeT OLIeHKe
KOMITeTeHIIUU «y[lOB/IETBOPUTETHHO» OLIeHKE «XOPOIIIO» «OTJINYHO»
(vactn 50-64% ot 65-85% ot 86-100% oT MakCUMaJIbHOTO
KOMII€TEHLIUH) MaKCUMaJibHOTO Oasia MaKCHMMaJIbHOT'O Ganna
Ganna
N -1nkoc-1 Crygent gemonctpupyet | CrygeHt nokaswiBaer | CTyJeHT rokasbiBaeT riy6o-
OcywecTBisieT | 3HaHHWe OCHOBHBIX 3HaHHe U OHMMaHKe | KOe 3HaHWe ¥ [IOHNUMaHwe 00
MOHMTODHHT | CBe/IeHMH 06 06 /IEKTPOJMHAMIIECKOM 1
TEXHUUYECKOTO | 3/7eKTPOJMHAMIYECKOM U | 3/IeKTpOAMHAMUYecKo | LcPMUUECKOM AEUCTBIN
COCTOSIHUS TEePMUYECKOM [IeMICTBUA | M ¥ TEPMUUECKOM TOKOB KOPOTKOTO 3AMbIKd-
. HUSI, C BBICOKOM CTereHbI0
000py/10BaHUSI | TOKOB KOPOTKOT'O [leiCTBHUU TOKOB CAMOCTOSTETBHOCTH BbIJe-
MO/ICTaHLIM 3ambikaHus (K3), Ho KOpPOTKOI'0 JIIeT TJIaBHBIE TTOJIOYKEHHUS B
3JIEKTPUUECKUX | UMeeT Mpobesibl B 3aMbIKaHus, CrIoco0eH | ofnacTu 3/1eKTpO/IMHaM1Ue-
ceTen YCBOEHUM MaTepuasa, He | C He3HAUWTe/JbHbIMUA | CKOTO U TEPMHUYECKOTO
TIPeMSITCTBYIOIIE ombkamu 06001[aTs | JeHCTBUA TOKOB KOPOTKOI'O
JaNbHeNIemMy 1 000CHOBBIBAThH 3aMbIKaHUsI ¥ CIOCOGeH JaTh

o0yuenuto. CTyIeHT Ha
6a30BOM ypOBHe
criocobeH OCYIIeCTBIISTh
MOHHUTOPHUHT
TEXHUYECKOTO COCTOSTHUS
obopyzoBaHust
MOACTaHLUMN
3JIEKTPUUECKUX CeTen

TIPUHSITHIE PelleHUs].
CrygeHT criocobeH
OCYIIIeCTBJISATh
MOHUTOPUHT
TeXHUUeCKOT O
COCTOSIHUSI
obopyzoBaHust
MOACTaHLUHN
3JIEKTPUUECKUX CeTen

KPaTKyH0 XapaKTePUCTHUKY
OCHOBHBIM H/IESIM TEOPETH-
YyecKoro MaTepuasna JUCILIUII-
JIMHBI, criocobeH 6e3011bou-
HO 0000111aTh ¥ IPUBOJUTD
JI0Ka3aTe/IbCTBA MPUHSITHIX
peltieHnid, CBOOOIHO OTepu-
pyeT TepMHHaMH U TTOHSITHSI-
MH O TTePeXO/IHBIX MPOLIeCC-
cax. CTyZIeHT C BbICOKOU
CTEeTeHbI0 CAMOCTOSITE/Tb-
HOCTH CriocobeH criocobeH
OCYIIeCTB/IATH MOHUTOPHUHT
TeXHHUUECKOTO COCTOSTHUS
000pyZI0BaHUS TIOZCTAHITHIA
3/IEKTPUYECKUX CeTer
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Mopayab 3. Teopusi CMMMETPHUYHBIX COCTABJISIFOIUX

Bonpocbl 01 cobecedosaHusi:

B uyem 3akioyaeTcs 0COOEHHOCTH pacyeTOB HECHMMMETPUYHBIX PEXHMOB C
IMpuMeHeHneM TeOprKr CUMMETPHUYHBIX COCTaBJ'[HI-OH_[I/IX?

2. 3anuinuTe ypaBHEHHUS [/Is1 OTpeJie/IeHHsI COCTaB/ISIONIMX TIPsSMOM, 0OpaTHOM,
HYJIeBOM I0CJIe/j0BaTeIbHOCTEN HallpsDKeHUs.

3. TlosgcHuTe pacueT HECMMMETPUUHBIX DEXHUMOB Ha IMpHMepe OAHO(Aa3HOro
KOPOTKOT'O 3aMbIKaHUSI.

4. 3anmiute (HOpPMY/bl [T OTIpeZie/ieHHs] COCTABJISIOIIAX TIPSIMOM, 0OpaTHOM,
HYyJIeBOM MOCJIe/I0BaTeIbHOCTEN TOKa.

5. 3armimute ¢GOpMyJbI AJi  OTIpefiesieHUs] COCTAaBJISIOIIUX TIPSMOM, 06paTHOM,
HyJ1IeBOM nocieoBaTesibHOCTEeN D/ C.

6. 3arimmte (GopMynbl AJi OTNpefiesieHHs COTIPOTUBJ/IEHUH TIpsiMOi oOpaTHOHW u
HYJIeBOU MOCJIeI0BaTeIbHOCTeN TMHUM 31ekTponepenauun 0,38 kB.

7. 3arummre (HOpMyJbl /i OTpeZiesieHHsl COTIPOTUBJ/IEHWH TIpsMOi oOpaTHOHW u
HyJIeBOM MOCJieloBaTeibHOCTeM TpaHcdopmaropa 10/0,4.

8. 3armwmiuTe Gopmysibl Al OTpeie/ieHust COTIPOTHB/IEHUM TIpsiMoi obpaTHOU U
HYJIeBOM MOCJIeI0BaTeIbHOCTEN peakTopa.

9. B kakoM KJjacce ceTeM 3aMblKaHMe Ha 3eMJ/IF0 He $IB/ISeTCSl aBapUWHbBIM

peXuMoMm?

10.3apucyite KOHTYp MPOTEKaHUsI TOKA 3aMbIKaHUs Ha 3eMJsit0 B ceTu 10 kB.
11.YT0 MpOMCXOAUT C HarpsbKeHWeM HeTloBPeXAeHHbIX (pa3 OTHOCHUTEeTbHO 3eMJIU

TPy 3aMbIKaHWU Ha 3eM/1t0 B ceTu 10 kB?

12.Kak omnpezfennTh TOK 3aMbIKaHHS Ha 3eMJIF0, UCXO/ISl U3 BEKTOPHOU JXarpaMMbl?
13.Kak BBIYMC/IUTH TOKM 3aMbIKaHUs Ha 3eMyit0 B BJI, ucronb3ys npuOmiKeHHBINA

MeTOo/| pacueTra?

14.Kak BLIUUC/IUTH TOKU 3aMbIKaHUA Ha 3eMutio B BJI?
15.Mo>KHO i1 ripukacaTbecs K oriopam 10 u 35 kB?
16.Kak BBIUMCIUTL TOK 3aMblKaHusg Ha 3emymo B KJI, MCIOnb3yss TpUO/IMKeHHBIH

MeToJ, pacueTta?

TectupoBanue (TCk, TCn)

Bblbepume 00uH npasu/ibHbIll 6ApudHm omeema

IIpy MOMOIHM KaKUX CHMMETPHYHBIX COCTAB/ISIIOIAX MOXXHO ONUCATh JIH000#
HeCMMMeTPUYHbIM pe)XXum?

COCTaBJIAIOIINX TTPIMOM, 0OpaTHOI TT0C/IeJOBaTeTbHOCTEH

+COCTaB/ISIONMX MPSMOM, 00paTHOM, HY/IeBOM TTOC/IeI0BaTeTbHOCTEH
COCTaBJISIIOLIMX TIPSIMO MOC/Ie[,0BaTe/IbHOCTH

COCTaBJISIIOLLIMX HYJIEBOW MOC/Iel0BaTeTbHOCTH

YKakuTe BeKTOpPbI NPSAMOH MOC/1eA0BaTe/IbHOCTH
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i

Wi

YKakuTe BeKTOPbI 00paTHOM M0OC/1eJ0BaTe/TbHOCTH

Ia

A

Ie Ib

la

A

Ib Ic

(o]

Ib

el

lalb Ic

i

1
+2
3
4

YKaxxuTe BeKTOPbI Hy/IeBOH M0C/ieJ0BaTe/TbHOCTH

Ia la
Ib lalb Ic
‘/I\ Aj\‘ la Ic TTT
Ie Ib Ib Ic
1 2 3 4
1
2
3
+4

YemMy paBeH onepaTop nMoBopoTa?

+a=ei120
a=e%
a=120
a=90
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Kak u3menstca HanpsokeHus ¢a3 B u C npu 3ambikannu ¢a3sl A
Ha PEN npoBoaHuk?

+yBeImuaTCs

YMEeHbLLIATCSA

OCTaHYTCA NPeXKHUMU

CHauasia yBeJIMyaTcs, 3aTeM yMeHbIIIaTCA

N3 Kakux CHMMMETPHYHBIX COCTABJ/IAKIINX COCTOUT TOK 0,[[1-[0(1)331—[01"0 K3 no
TeOPpHHU CUMMETPHUYHBIX COCTaBJ'lﬂlOlJ.[l’IX?

+U3 COCTABJ/ISAIOIINX HyneBOﬁ mocjie 0BATeJIbHOCTHU

N3 COCTABJ/IAOIINX HpHMOﬁ rmoc/ie40BATe/IbHOCTH

N3 COCTaBJ/IAOINX O6paTHOﬁ rnocjienoBaTe/IbHOCTHU

N3 COCTaB/IAIOINX BCeX HOCH@AOB&T@HBHOCTGI;’I

Kak n3MeHsieTcs1 HanpsHKeHUe MPsAAMOU M0C/1ei0BaTe/IbHOCTH NPHU yAa/leHu
0T UCTOYHHMKA NUTaHUA Npu ogHodazHom K3?

yBe/IMUMBaeTCst

+yMeHbLlIaeTCs

OCTaeTCs TPeXXHUM

CHayvasia yBeJIMUMBaeTCsl, 3aTeM YMEHbIIIaeTCs

Kak u3MeHsieTcs HanpshKeHHe 00paTHOM MoCc/Ie0BaTe/IbHOCTH MPH MPUO/IKeHU!
K MCTOUHUKY NMUTaHusA npu oguogasHom K3 ?

+yBe/MunBaeTCst

yMeHbLLIaeTCst

OCTaeTCsl TPeXXHUM

CHayvasia yBeJIMUMBaeTCsl, 3aTeM YMeHbIIIaeTCs

Kak n3MeHsieTcs HanpsDKeHHe Hy/IeBOH 1M0C/Ie/[0BaTeTbHOCTH NP MPHO/IVDKeHHH
K MCTOUHUKY NMUTaHusA npu oguogasHom K3 ?

+yBe/IMuMBaeTCs

yMeHbLLIaeTCst

OCTaeTCs TPeXXHUM

CHayvasia yBeJIMuMBaeTCsl, 3aTeM YMEHbIIIAeTCs

B uem 3ak/r0uaeTcs onacHocThb oHoga3Horo K3 B ceTH ¢ H30/11MpoBaHHOM
HeUTpaabio?

+C/I0’KHOCTBIO BbISIBJIEHUS

CO3/IlaHMEM MaKCUMaJIbHbIX TUHAMUUECKUX YCUTUN

3HAUMTE/bHBIM U3MEHEHUEM Tlepe/laBaeMOU MOL[HOCTU

3HAuUUTEIbHBIM U3MEHEeHNEeM YaCTOThI

Kak PACCUNUTATh COMPOTHUBJ/ICHUE ITET/IH (ba3Hin’i-Hy.f[eBOi;i HPOBOA?
2
+Znem = \/(qu +RH)2 + (Xq’) +XH)
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—(R, +R,) +(x, +X,)
JR, + X, ) +(R,+X,)

nem R,+R,) +\X 6 +X,
@ @

Znem
Znem
V4

YacTtp HeurTpasen TpancgopmaTopoB B ceTsax 110 kB u Bbiille coeJMHAIOT
C 3eMJ/I€H Yepe3 pasps/HUK /JIf:

JIy4lllero 3a3eM/IeHus

+3allUThI OT NepeHarpsKeHus

TIpe[OTBpaIlieHUsT HeTIOJTHO(a3HbIX PEKUMOB PabOThI

COTJIaCOBaHUs Pe)KUMOB PabOThI CETH

Kak M3MeHHTCSl MOIIHOCTH TPéx()a3HOro HarpeBareJisi IPH 00pbIBe IMHEHHOT 0
nposoja?

YBETUUUTCS

+yMEeHbBIIUTCS

OCTaHeTCs TIpeKHeu

CHayasia yBeJIMUUTCS, 3aTeM YMEHbIINTCS

Kak M3MeHHTCs MOMEHT Ha Ba/ly aCHHXPOHHOT0 3/IEKTPOABUTaTe/Isl PU 00pbIBe
JINHENHOTr0 MpoBoja?

YBEJTUUUTCS

+yMEeHbBIIUTCS

OCTaHeTCsl MPeXXHUM

CHayasia yBeJIMUMTCS, 3aTeM YMEeHbLINTCS

ITouemy compoTHB/IeHHe TPaHCc(opMaTopa, TOK y ogHodaszHoro K3 6o/bie, uem
TOK y Tpex¢a3Horo K3?

+TIpy 0/IHO(a3HOM 3aMbIKaHUM MarHUTHBIN TIOTOK 3aMbIKaeTCs uepe3 Macjio U 6ak
TpaHcdopMaTopa

1ipu 0IHO(a3HOM 3aMbIKaHUM 3/IEKTPUUECKUM TOK 3aMbIKaeTCsl uepe3 Macjio U 0ak
TpaHcdopMaTopa

Tpy oiHO(a3HOM 3aMbIKaHUH TOK TIPOTeKaeT 1o BceM (pa3am

1py o/iHO(a3HOM 3aMbIKaHUH TOK TIPOTEKaeT TOLKO I10 ABYM (pa3am TpaHcdhopmaTopa

ToKu npsAMOH Moc/1e0BaTeTbHOCTH NMPOTeKaT noj Aeiicteuem J/IC:
+TIPSIMOM OC/Ie0BATE/IbHOCTH

obpaTHOM TT0C/Ie10BaTe/TbHOCTH

HYJIeBOM T0C/Ie/0BaTe/TbHOCTU

TIPSIMOM ¥ 00paTHOI T0C/IeJ0BaTeTbHOCTEH

Toku 00paTHO# MOC/IeJ0BaTe/TLHOCTH MPOTEKAIOT MoA AerictBuem J/IC:

TIPSIMOM T10C/Ie/I0BaTE/TbHOCTH
+006paTHOM MOC/e0BaTe/TbHOCTH
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HYJIeBOM IOCJIe/0BaTe/TIbHOCTH
TIPSIMOI ¥ 0OpaTHOM ITOC/IeJOBaTe/TbHOCTEMH

Toku Hy/IeBoU MOC/Iel0BaTe/IbHOCTH NMPOTEeKalT noj AeictBuem J/[C:
MPSIMOM MOC/e[j0BaTeTbHOCTH

o0OpaTHOM 1Moc/IeJOBaTe/TbHOCTH

+HyJIeBOM TMOC/IeI0BaTeIbHOCTU

TIPSIMOY ¥ 0OpaTHOM TTOC/IeJOBaTe/TbHOCTEH

Yemy paBHo conporuBienue JIIII 0,38 kB Tokam npsamoii, 00paTHO# U HY/IEBOH
Noc/ieioBaTe/IbHOCTEeN?

+
Z,=2,=27,

272,=7,=2,
Z,=27,=2Z,

YeMy paBHO CONIPOTHB/IEHHE TPaHC(opMaTopa TOKaM NPsIMOH M 00paTHOM
noc/jieAoBaTe/IbHOCTeN?

+Z,=2,=2,

Bak TpaHcdopmaropa nipu ogHodazHom K3 pa3orpeBaercs 3a cuet:
TOKOB HYJ/IeBOM T10C/Ie[J0BaTeIbHOCTU

MarHUTHBIX TIOTOKOB TIPSIMO# TI0C/Ie0BaTeTbHOCTH

MarHUTHBIX TIOTOKOB 0OPATHOM ITOC/IeJOBaTe/TbHOCTH

+MarHATHBIX TIOTOKOB HYJIEBOU T10C/IeZI0BaTe/TbHOCTH

Kak onpejenurs conpoTuB/ieHue TpaHcGopMaTopa TOKaM HyJ1eBOM
MoC/Iei0BaTe/IbHOCTU?

13 OIbITa X0JIOCTOrO X0/1a

+U13 OIbITa KOPOTKOT'O 3aMbIKaHUS

M3MepUTh TOK TIPYU HOMUHAJ/ILHOMN Harpy3ke

W3MepUTh TOK TIPYU MUHUMAaIbHOW Harpy3ke

Ykaxure, Kak B 001eM C/Iydae pacCUHTaTh COCTAB/IAIOIHE PAMOM

noc/jaea0oBaTe/IbHOCTH:

Ao=§u+3+c)

-hﬂ=§@+3a+af)

A2=%@+Baﬁuh)
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A3=(4+Ba’ +Ca)

YKaxure, KakK B Oﬁl.l.IEM diydyde pacCyuTaTb COCTaB/IAK0IIHE OﬁpaTHOﬁ
nmoc/aeaoBaTe/IbHOCTH:

YKaxure, KakK B Oﬁl.l.IEM diydyde paccyuTaTb COCTaB/IA0IIHE Hy.]'lEBOi”I
nmocjaeaoBaTe/IbHOCTH:

+

B kakoMm kiacce cerei 3ambiKaHue Ha 3emyii0 HE siBisieTcsi aBapuiiHbIM
pexxuMmom?

+35/10 kB

110 B

500/0,4 kB

35/10 B

B ceTsx € M30/IMPOBAHHOU HEMTPA/JIbI0 BO3HUKAKT C/1eAyH0Iide BU/bl aBaPUNHBIX
PeXXUMOB:

+3aMbIKaHHe Ha 3eMTio; ByX(da3Hbie K.3.; 3-X ¢da3Hoe K.3.; 06phIB (ha3bl

3aMbIKaHUe Ha 3eMTio; AByX(da3Hbie K.3.; 3-X ¢a3Hoe K.3.; 00pbIB (a3bl; ofHO(a3HbIe
3aMbIKaHUSI

3aMbIKaHHe Ha 3emsTio; 3-X ¢a3Hoe K.3.; 06pbIB (ha3bl, oHO(a3HbIe 3aMbIKaHHS
3aMbIKaHHe Ha 3eMJII0; ABYX(a3Hbie K.3.; 3-X (Pa3Hoe K.3.; ogHO(a3Hble 3aMbIKaHUS

UTo NpouCXo T C HallpsHKeHUeM HeMoBPeXX/|eHHbIX ()a3 0THOCUTE/TbHO 3eMJIH
NpH 3aMbIKaHUH Ha 3eMJ/110 B cetu 10 kB?

+yBe/IMuMBaeTCst

yMeHbLLIaeTCst

OCTaeTCs MPeKHUM

CHayvasia yBeJMUUBaeTCsl, 3aTeM YMEHbIIIAeTCs

EMKocTh Mexay (pazamu u 3eM/1€H 3aBUCHUT OT:
TpaHc(opMaTopa
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Harpy3Ku
+paccTosiHusg Mexay (aszamu U 3eMJ1EU, JTMHBI JIMHUU
MapKu MpoBo/ia

YkaxuTte opMy.1y A/is pacueTa TOKa KOPOTKOro 3aMbIKaHMA Ha 3eM/110 A1s BJT ¢
U30/ITMPOBAHHON HEHTPA/IbIO NPH Be/IeHNH NPUO/ITKEHHBIX PAaCUeTOB:

+

Ykaxute opMy.1y A/is pacueTa TOKa KOPOTKOro 3aMbIkaHus Ha 3em10 s KJT ¢
U30/TMPOBAHHON HEHTPA/IbIO PH BeIeHNH NMPUO/TKEHHBIX PACUeTOB:

Mo>xHO /11 IPUKacaTbcA K onopam jimHuM 10 u 35 kB?
+HEeT, OTIOPbI MOTYT OBITh T10/] HATIPSPKEHHUEM

Ja

TOJIBKO ThLIBHOW CTOPOHOU PYKU

TOJIBKO JIa[IOHbO

Kak Ha noAcTaHiyu onpe/ie/IAI0T Ha/IMUHe KOPOTKOro 3aMbIKaHUA Ha 3eMJII0?
+T10 Ha/TMUMIO HaTPSKeHUST Ha BTOPUYHOM 00MOTKe TpaHCopmMaTopa HarpshKeHuUs,
COeIMHEHHOM B PA30MKHYThIA TPeYyTrO/IbHUK

W3MepSIOT HarpskeHre MexXy da3amMu U 3emiieit

TIPY TIOMOIIY CUJIOBBIX TPaHC(HOPMAaTOPOB

10 U3MEHEeHHI0 TOKa

KakoBbI m0OC/1eCTBHSI KOPOTKOT'0 3aMbIKaHHS Ha 3eMJII0 B CE€TAX C
HU30/IMPOBAHHOU HEUTPAIbIO?

+BbIChIXaHHe TPYHTa 10/l OMIOPOM, pa3pyllieHre Oropbl

ToBpeX/ieHre 000pyIoBaHKs B pe3y/ibTaTe TOKOBBIX TIePerpy30K

BBIXO/] U3 CTPOs Tpexda3HbIX NOTpeduTeseit

TIpeBbIIIIeHN e JOMTyCTUMOM TOKOBOM Harpy3Ky TIPOBO/IOB U 000py10BaHUS

Kak cHU3UTh TOK 3aMbIKaHHS Ha 3eMJ/II0?

YCTaHOBUTb KOPOTKO3aMbIKaTe/N
ycraHoBuTh AIIB
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+yCTaHOBUTb PeaKTOPbI
yYCTaHOBUTH TPaHC(HOPMATOPhI OOJIBITIEN MOIITHOCTH

CeTHu KaKuX K/IaCCOB HaNPsDKeHUS IKCIUTyaTUPYIOTCA C M30/TUPOBAaHHOM
HelTpa/iblo?

0,38

+35/10

110/10

500/35

Y10 noHMMaeTcs nmoj €MKOCTHOH l'[pOBO[[l’IMOCTblO?
BK/THOUE€HME KOHAEHCATOPOB Ha JINHEeMHOe HaIlpsKeHHe
BK/THOUEHHE KOHAEHCATOPOB Ha Cl)a3HOE HaIlps>KeHHne
BK/THOUEHHE KOHAEHCATOPOB K OAHOﬁ (1)83@ u 3eMjie
+eMKOCTb, O6paBOBaHHaH MNpoBOJ4aMH JIMHHUH U 3eMien

Kakoii xapakTep MeeT TOK 3aMbIKaHUA Ha 3eMJII0 B CETSIX C M30/IMPOBAaHHOM
HeUTpaiblo?

aKTUBHBIU

ariepuo/IuueCcKui

+ eMKOCTHOU

VH/IYKTHUBHBIN

Kakum 00pa3oM ocyIecTB/IseTCs KOMIIeHCAI[UsA eMKOCTHOT0 TOKA 3aMbIKaHUS Ha
3eMJ1107?

BKJ/IFOUEHWEM pe3uCTopa B HeHWTpasib UCTOUHUKA TTUTaHUS

+BK/IFOUeHWeM UHIYKTUBHOCTU B HeWTpasb UCTOUHUKA MMUTAHUS

BKJ/IFOUEHHEeM eMKOCTU B HeHTpasib UCTOUHUKA TTUTaHUs

pa33emyieHHeM HeUTpaiu

Ykaxure BepHoe oTHOLIeHHEe MeXAY R 1 X /1Sl MOIIHBIX CU/I0BBIX
TpaHc(opmMaTopoB:

R>>X

+R<< X

R=X.

R=2X

IIpu K3 B Tpanchopmartope mo ero 00MoTKaM NpoTeKaT:

repyoruecKas v arepuoguyeckas cocrassroniye Toka K3

riepexo/jHas U CBepXxIiepexo/Has arepuoauyeckue cocrasistoe Toka K3
repexo/jHas U CBepxIiepexo/Has repuoguyeckue cocrasistoue Toka K3
+Iepexo/Has ariepyuouyeckasi, CBepxrepexoiHas arepuoauyeckas v rnepuoauyeckas
cocrasJisroLme Toka K3
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Tab6smna 5 — Kpurepuu onjeHKH chopMHUPOBAaHHOCTH KOMIIETEHI[UH

Kox u Kpurepun onjennBanysi chOpMHUPOBAaHHOCTH KOMITETEHITUN
HavMeHOBaHue (4acT KOMIETeHLUM)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIEHHOM yYpPOBHE
JOCTYKEHHUS COOTBETCTBYET OL[eHKe | COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe
KOMITeTeHL[H «y[IOBJIETBOPUTETLHO» «XOPpOIIIO» «OT/TAYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMITeTEHL1H) MaKCHMaJ/bHOro basia MaKCHMaJ/bHOro basia MaKCHMaJ/bHOro basia
W-1rikoc-1 CrygeHT nemMoHCTpUpyeT | CTy/IeHT MOKa3bIBaeT CTyJeHT TI0Ka3bIBaeT
OcyujecTBisieT | 3HaHWe OCHOBHBIX 3HaHWe U NOHMMaHue o | I/IyboKoe 3HaHMe U
MOHUTOPUHT CBeJleHUH O TeOpUH TeOpUY CUMMeTPUYHBIX | TTOHHMaHue O TeOpUH
TeXHUYEeCKOro | CUMMeTpPUYHBIX COCTaBJIAIOLIX, CUMMETPUYHbBIX
COCTOSTHUSI COCTaBJIFOLUX, HO criocobeH ¢ COCTaB/IAIOIINX, C BEICOKOH
000pyj0BaHUs. | ©MeeT MpoGeJibl B He3HAUUTE/IbHBIMU CTEIEHBIO CaMOCTOATE/Tb-
MOACTaHIMIA | YCBOEHMM MaTepuana, He | omubkamu o6o6bijats 1 | HOCTH BBIAE/TIET I7IABHBIE
3/IEKTPUUECKUX | TIPEATCTBYIOIHE 000CHOBBIBATH H0/I0KeHHs B 0671acTH
ceTen JlanbHenemMy TIPUHATHIE PelleHus. TEOPHH CUMMETPHHHBIX

o0yuenuto. CTyIeHT Ha
6a30BOM ypOBHe
CriocobeH OCyIecTB/ISTh
MOHHUTOPHHT
TEXHUUECKOTO COCTOSTHUS
obopyzoBaHust
MOACTaHLUHN
3JIEKTPUUECKUX CeTen

CrygeHT criocobeH
OCYIIIeCTBJISATh
MOHUTOPUHT
TeXHUUeCKOT O
COCTOSIHUSI
obopyzoBaHust
MOACTaHLUHN
3JIEKTPUUECKUX CeTen

COCTaBJISIIOIIUX M CIOCO0eH
JIaTh KPaTKYIO
XapaKTePUCTHKY OCHOBHBIM
H/IesIM TeOPeTHUeCKOT0
MaTepuasa JAUCLUTIINHBI,
criocobeH 6e301MO0UHO
0000111aTh ¥ IPUBOJUTD
JI0Ka3aTe/IbCTBA MPUHSITHIX
peltieHnid, CBOO0JHO
orepupyeT TEPMUHAMU U
TIOHSITUSIMH O TT€PEXO0/IHBIX
niporjeccax. CTyzeHT C
BBICOKOM CTeIleHbl0
CaMOCTOSITe/TEHOCTH
criocobeH criocobeH
OCYIIeCTB/IATH MOHUTOPHUHT
TeXHUYECKOT0 COCTOSTHUS
000pyZI0BaHUS TIOZCTAHITHIA
3/IEKTPUYECKUX CeTer

3 OITPEJE/IEHUE PE3YJ/IBTATA

IMPOMEXYTOUYHOM ATTECTAILIUA

(DO];)Ma HpOME)KYTO‘—IHOﬁ daTTeCTaliyy 110 JUCHIUILIMHE 3K3AUMEH.

OLIEHOYHbBIE MATEPUAJIbI 1 CPEACTBA JJIS1 IIPOBEPKU
C®OPMUPOBAHHOCTU KOMIIETEHIIUI

IIKoc-1. OcyimiecTB/ifseT MOHHUTOPHHI TEXHHYECKOr0 COCTOSHHS

000pyAoOBaHUSA MOACTAHI[UI Y/IEKTPUUECKHX CeTeH.

BaﬂaHl/Iﬂ 3dKPbITOr'0 THUIIA
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Bbibepume 00uH npaeu/ibHbIll 6ApUAHM omeema

1. KopoTKoe 3aMbIKaHHe — 3TO:
V3MeHeHVe TOKOB U HallpshKeHWH MPU Mepexo/ie CUCTeMbI ¥ OJHOTO YCTaHOBUBLIETOCS
COCTOSHUA B [Ipyroe
PeXXuUM, IpU KOTOPOM B IMPOBOJHUKAX JIMHUM 3JIeKTpoIlepeiaud, MallluH U arrapaToB
BO3HUKAIOT TOKH, IIPeBbILIAIOLINe BeJIMUUHBI, OITyCKaeMble HOpMaMu
pe>KuM paboThI CeTH, TIPU KOTOPOM COeIMHSIFOTCSI HAKOPOTKO ZiBa (ha3HBIX TIPOBO/IA
+peXXuM, TPy KOTOPOM COeJIUHSIFOTCS IB€ TOUKH 3JIEKTPUUYECKOU LNy C pPa3HbIMU
MOTeHLKa/laMU yepe3 Majioe IepexoHoe COIPOTUBJIeHHe

2. YpaBHeHHe [Jjifl pacueTa ToKa Tpex(a3Horo KOpoTkoro 3aMbIKaHUA B KOHI[e

JIMHUH
1= u
T Bz z,)
I, =2
V3(z, )
I = —
| ez,

3. Tepmuueckoe Bo3jerictBHe Toka K3 onpegensiercs gis:
+TIPOBEPKU MPOBO/JOB Ha TEPMUUECKYIO YCTOMYUBOCTD
TPOBEPKU MPOBO/IOB HA JJUHAMUYECKYIO YCTOMUYMBOCTD
CTaTUCTUKU
BCe OTBETHI BEPHbI

BaﬂaHI/Iﬂ OTKPBITOI'0 THUIIA

Jatime pazeepHymbili omeem Ha oNpoc

4. YTo Ha3bIBaeTcsl epexoAHbIM MpoLeccom?

IIpasunbHbili omgem: V3mMeHeHUe TTapaMeTPOB peXXUMa CUCTeMbl TIpU Mepexojie eé U3
O/THOTO YCTaHOBUBILIETOCSI COCTOSIHUS B JIpPyTOe.

5. Kak u3MeHHNTCsl HanpshkeHUue y moTpeduTesis mpu Tpex¢a3HoM KOPOTKOM
3aMbIKaHHWH BbIIIIe 10 JIUHUM?

IIpasunbHbili omeem:  HaripsbkeHue y moTpebuTesns Tipu TpPExdasHOM KOPOTKOM
3aMbIKaHWH BBIIIIe T10 JIMHWUU OyZieT paBHO HYJIIO.

6. Kak 0yayT BecTH cedsi mapa/iie/ibHbIe POBOJAHUKH, €C/TH 10 HUM MPOTEeKaeT
TOK B pPa3HbIX HallpaB/IeHUAX?

IIpasunbHbili omgem: TlapasinesbHble TIPOBOJHUKU, TI0 KOTOPbIM MPOTEKaeT TOK Pa3HbIX
HaTpaB/ieHUsIX OyyT MPUTATHBAThHCH.

7. Uro Ha3bIBaeTCs OTHOCUTE/IHLHBIMH Be/IMUMHAMM?
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HpCIGUﬂbelij omeem: OTHOCUTE/IbHBIMM Be/JIMUYMHAMM  Ha3bIBalOT 663p&3MeprIe
BE€/IMUKHLI, TIpDUBEJEHHbIEC K OJHOMY HOMHWHA/IBHOMY 3HAUE€HUIO

JonoiHume

8. YpapubiM 3HaueHueMm ToKa K3 Ha3bIiBaeTcss MakCMMa/ibHOE
3HaYeHHe TOKA KOPOTKOro0 3aMbIKaHMsA, HACTylawllee yepe3 I0/JIOBUHY Iepuoja
1mocjie ero HauvaJsa.
I1pasuabHblil omeem: aMIIATYJHOE.
9. IlocneacTBueM [INTE/ILHOT0 NMPOTEeKAHUSI AaBapUHUHOIO0 TOKAa MO MPOBOJaM
AIBJIAAETCA BO3MOXKXHOCTh HU30JIALMH.
ITpasunbHblil omeem: BO3rOpaHUs.
10. OpauM U3 CMOCO0OB MPOBePKH BBIOPAHHBIX JI/IEKTPUYECKHX alapaToB
AIB/ISIeTCA NPOBepKa MX Ha yCTOMUHMBOCTD.
IMpasunbHbIli omgem: [TUHAMUUECKYIO.
11. Tlo Teopum CMMMeTPHUYHBIX COCTABJAAKINNX TOK ogHo¢a3Horo K3 cocrout u3
COCTaBJ/IAIOIUX 1oc/1e0BaTe/IbHOCTH.

IMpasuibHbili omeem: HyeBOM.

OxkoHUaTe/lbHBIE  pe3y/nbTaThl 00yueHus ((popMUPOBAHMS  KOMIIETEHI[HH)
OTIpe/le/IIIOTCSl TIOCPe/ICTBOM TiepeBojia 0asijioB, HaOpaHHBIX CTY/IEHTOM B IIpoliecce
OCBOEHMS JVCLIUIIIMHBI, B OLIEHKU:

— 6a30BbIii ypoBeHb C(hOPMHUPOBAHHOCTH KOMTIETEHLIUN CUMTAETCS JOCTUTHYTHIM,
ecyii pe3ynbTaT OOyueHHs] COOTBETCTBYET OIleHKe «y0BieTBOpUTenbHO» (50-64
PEUTHHTOBBLIX 0as/IoB);

— TMOBBILIEHHBI  ypOBeHb  C(OPMUPOBAHHOCTA  KOMIIETEHL[UA  CUUTAETCS
JNOCTUTHYTBIM, €C/TH Pe3y/IbTaT 00yueHHsI COOTBETCTBYET OLIEHKAM «XOpoIo» (65-85
PEUTHHTOBbLIX 0a//I0B) U «OTAMUHO» (86-100 peHTHHrOBLIX 6asIoB).

4 TIOPAOK ITPOBEJJEHNM S IIOBTOPHOMN
ITPOMEXYTOUYHOM ATTECTAILIUN

dopma ITpOMeKyTOUHOM aTTeCTalvy M0 AUCLUIUIMHE SK3dMEH.

@DOHZ OLEHOYHBIX CpPeACTB [Ji TIPOBeJieHHs TIOBTOPHOW TPOMEXYTOUHOU
aTTecTaliiv (pOpMHUPYeTCs M3 YMC/a OLEHOUHBIX CPeACTB MO TeMaM, KOTOpble He
OCBOEHBI CTYZ|€HTOM.

IIpumeuaHue:

[lononHWTe/IbHBIE KOHTPOJIBHBIE UCHOBITAHUSL TMPOBOAATCA i CTYZEeHTOB,
HabpaBmmmx meHee 50 0Oa/uioB (B cooTtBeTCTBUM C «I[lojio’keHWEM O MOAYJ/IBHO-
PEUTHUHTOBOM CHUCTEME ).
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Tabnuna 10 — Kpurepun onjeHKu copMHPOBAHHOCTH KOMIIETEHIMI

Koa u HauMeHOBaHUe
WH/IMKaTopa JOCTH)KEeHUsI
KOMIIeTeHI[UU
(4acTu KOMIeTeHI[1MN)

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
KOMIETeHI[MU (4aCTHU KOMIETEeHI[1UH)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIEHKE «YZ0B/I€TBOPUTETHEHO
50-64% oT MakCcuMa/JIbHOrO Oasiyia

N -1nkoc-1 OcylrjecTsisier
MOHHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/ZI0BaHUs
MO/ CTaHLMH
371eKTPUUEeCKUX CeTel

CTyJeHT, B OCHOBHOM, Bjla/leeT MaTepyuaaoM 1o
TeMaM JMCLIUTUIMHbI, BbIJ/ISeT IJIaBHbIE MTOJI0XKEeHUS
B 00/1aCTH TEOPUH TTE€PEXOJHBIX MPOLECCOB U
criocobeH jaTh KPaTKYH0 XapaKTePUCTUKY OCHOBHBIM
HjiesiM TEOPeTUUYECKOT0 MaTepuasa JUCLIUTIIMHEI,
criocobeH 0600111aTh ¥ IPUBOAUTD JJOKA3aTeIbCTBA
MIPUHATBIX PElLleHUH, OepUpyeT TEPMUHAMU U
TIOHSITUSIMM O MepPexXo/HbIX rporjeccax. CTyZieHT
CroCo0eH OCYIIeCTB/ISTb MOHUTOPUHT TEXHUUECKOTO
COCTOSIHUSL 00OPY/ZI0BaHUS MO/ICTAHITUM
3/IEKTPUUYECKUX CeTel
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