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IlacnopT ¢oHJA OLIEHOUYHBIX CPeJCTB

Taomna 1

dopmMmupyeMsble OueHouHbIe
MopnyJib JYCLUTUIVHBI KOMIIeTeHLIUU Marepurasbl KosmnuectBo

WU VX YaCTH Y Cpe/iCTBa

O61Me CBeieHNs 0 3amura I1P 14
NEPEXOAHBIX TTKoc-1. Criocoben (Cobecegopare)
riporieccax OCYILIECTBATE TCk (TCn) 81
OJIeKTPOAUHAMUYeCKoe MOHHTOPUHT 3amgura [P 20
1 TepMUYEeCKOe TeXHUYeCKOTo (CobecezoBanue)
AJerCTBHe TOKOB COCTOSIHUSA TCK (TCH) 27
KOPOTKOI'0 3aMbIKaHUs obopyaoBaHus
Teopus MO/|CTaHIHH . 3armura [TP 16
CUMMETPHUYHBIX 3JIEKTPUYECKUX CceTer (CobecemoBaHme)
COCTaBJIAOINUX TCk (TCH) 42

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBbIE

JIJ11 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIEAATE/IbHOCTHU
B ITPOLECCE OCBOEHUHSA JUCIHUII/INHbI

Tabsmmna 2 — @opmMupyemMble KOMIIETeHLINU

Kop v HauMeHOBaHUe MHAUKATOpa O1jeHOYHbIE
Koa v HaumeHOBaHMe
JIOCTHIKEHHSI KOMITeTeHIIUH Marepuasbl
KOMIeTeHLIU
(4acTy KOMITETEHIIN) 1 Cpe/ICTBA
[TKoc-1. CriocobeH OO01ue cBeJeHHUsA 0 MEePeXOJHbIX MPOLeccax.
OCYIIeCTB/ISITh OJIeKTPoJMHAMHUYeCKoe U TepMHUecKoe JelicTBUe
MOHHUTOPUHT TOKOB KOPOTKOI'0 3aMbIKaHHMSsI.
TeXHUUeCKOT0 Teopuisi CHMMETPUUYHBIX COCTABJIAIOUIUX
COCTOSTHUS N/-1nkoe1 Ocyijectsisier
AA-Lmkac Y 3amuTa I1P
obopyaoBaHus MOHHUTOPUHT TEXHUUECKOTO
. (CobecemoBanue)
MO CTaHLUN COCTOSIHUSI 000PY/10BaHUS TCx (TC)
3/IEKTPUUECKUX CeTed | TIOACTAHIMM 3/IeKTPUUECKUX CeTei




OueHoYHbIe MaTepHa/ibl U CPeJCTBA /I/Isl MPOBEPKU
chopMHUPOBAHHOCTH KOMIIETEHIIMH

Mopayab 1. O0uiue cBeieHUsI 0 MePeX0AHBIX MPoIeccax
Bonpocbl 015 cobecedo8aHusl:

1. laitTe onpesiesieHe TEDMUHY «KOPOTKOE 3aMbIKaHUEY .

2. 3anummTe QopMyay [Jid HAXOXIeHWUs TOKa Tpex(a3HOro KOPOTKOTO
3aMbIKaHUSI.

3. 306pa3ute BEKTOPHYIO [AuWarpaMMy HalpsbkeHU Yy TIoTpeOuTenss mpu
Tpex(a3HOM KOPOTKOM 3aMbIKaHWU BBILLIE T10 JIMHUU.

4. Ha3zoBuUTe 3/1eKTPUYECKUN anrapaT, 3alyIaronui OT KOPOTKUX 3aMbIKaHUU.

5. 3apucyiTe BeKTOPHYIO JWarpaMMy TOKOB U HamNpspKeHWW TIpU Tpex(a3HoM
KOPOTKOM 3aMbIKaHWH.

6. Ha3zoBuTe 0acHOCTHA KOPOTKOTO 3aMbIKaHUS.

7. [laliTe orpeje/ieHde TEPMUHY «yJapHOe 3HaueHWe TOKa KOPOTKOIO
3dMBIKdHUSA .

8. Ha3zoBuTe NprurHbl BO3HUKHOBEHHSI KOPOTKUX 3aMbIKaHUH.

9. Uto Takoe iMeHOBaHHas euHM1LIA?

10. ITepeuriciuTe OCHOBHble HMEHOBAaHHbIe eQWHULIbI, UCIIO/b3yeMble B
37IeKTPOTEXHUKE.

11. 3anummTe GopMysy AJjsi pacueTa TOKa 0JHO(a3HOr0 KOPOTKOTO 3aMbIKaHUs
B UIMEHOBaHHBIX eJJMHHULIAX.

12. TlocTpoiiTe BEeKTOPHYIO AMAarpaMmy HampspkeHWM y TIoTpebutessi, eciu
MPOU30IIJIO0 OAHO(Aa3HOe KOPOTKOe 3aMbIKaHUe BBILLIE 110 JIMHUM.

13. 3anuiuTe opmyJiy AJig pacueTa TOKa ABYyX(a3HOro KOPOTKOTO 3aMbIKaHUS B
MMEeHOBaHHbIX eJIMHULIAX.

14. Yem orpaHnuMBaeTCs TOK KOPOTKOI'O 3aMbIKaHUS, TIPOM30LIEAIIEero Ha IIMHaX
TO/ICTaHL[AN ?

TectupoBanue (TCk, TCn)

Bbibepume o0uH npasuabHbIll 8apuaHm omeema

YTo Ha3bIBaeTcH repexo HbIM [IPoLeccom?

+13MeHeHre TOKOB 1 HalpspKeHUi MpH nepexo/ie CUCTeMbI U OJHOTO YCTaHOBUBILIETOCS
COCTOSIHUSI B JIpyTroe

PEXKUM, TIPY KOTOPOM B ITPOBOJHUKAX JIMHUH 3/IEKTPOIIepeIauu, MallliH U arlrapaToB
BO3HUKAIOT TOKH, [PEBLIMIAOIIME BeJTMUMHBI, ZI0ITyCKaeMble HOpMaMU

pPe>KUM paboThI CETH, TIPU KOTOPOM COeAMHSIFOTCSI HAKOPOTKO JiBa (ha3HbIX ITPOBO/A
PE>XKUM, TIPU KOTOPOM COeIMHSIFOTCS /IBe TOUKU 37IeKTPUUECKOM 1IeTH C pa3HbIM
TOTeHIIMa/I0OM Yepe3 Majioe TiepexXofHOe COTIPOTHB/IEHMEe

ABapuiHBIMH PeXXUMaMM SIBJIAIOTCH:
+KOpOTKO€e 3aMbIKaHue, reperpysKa
KOPOTKO€ 3aMbIKaHue, reperpysKa, TsKesbld MyCK ABUraTesieq



reperpy3Ka, TsoKeJIbIv MyCK JBUTaTe/ien
peBepCHMpOBaHMe MOIIHBIX ABUTaTe/iell 63 0CTaHOBKU, TsDKeNbIN MyCK ABUTaTe el

Uto Ha3bIBaeTCs aBapUMHBIM Pe)XUMOM?

+ M3MeHeHHe COCTOSIHUS CeTH, He MPeJyCMOTPEeHHOe SKCIITyaTalliOHHBIMU
XapaKTepUCTUKaMH, Pe3yIbTaToOM KOTOPOTO SIB/IIeTCs pe3Koe U3MeHeHHe TOKOB U/H
HarpsDKeHWH, U3-3a Yyero Co3/aéTcs yrpo3a BbIXo/la U3 CTposi oTpebuTesneit Ui
Yy4aCTKOB CeTH, a TakKKe yrpo3a AJisl )KU3HH JIt0/lel U )KUBOTHBIX

PeXXUM, [IPY KOTOPOM COEJIMHSIOTCA [jBe TOUKU 3JIeKTPUYECKOH L|eTH C pa3HbIM
MOTeHL{Ma/IoM Yepe3 Masioe IlepexoHoe CONPOTHUBIIeHVe

PeXXrM, [P KOTOPOM COeJIMHSIOTCS Yepe3 Majioe Iepexo/iHoe COIpPOTUB/IeHHUe (pa3HbIN
MPOBO/, M 3eMJISI

PEeXXHM, [IpY KOTOPOM COeJIMHSIOTCS Yepe3 Majioe [epexo/iHoe COIpPOTUB/IeHHUe (pa3HbIN
Y HyJIeBOM TIPOBOJHUKHU

Uto Ha3bIBaeTCs1 KOPOTKHM 3aMbIKaHHUeM?

M3MeHeHHe TOKOB U HallpsSUKeHWH TIPU Iepexo/ie CUCTeMbI M OHOT0 YCTaHOBUBILIEIOCS
COCTOSIHUSA B [Ipyroe

peXXuMm, Py KOTOPOM B ITPOBOJJHMKAX JIMHUU 3JIEKTpOIlepesiauy, MalllvH U arraparoB
BO3HMKAIOT TOKH, MPEBbILLIAIOLIMe BeJIMUMHBI, [OITyCKaeMble HOpMaMU

peKuM paboThl CeTH, MPU KOTOPOM COeJUHSIFOTCSI HAKOPOTKO ZiBa (ha3HbIX TIPOBO/IA
+peXXuM, MPY KOTOPOM COEIMHSIFOTCS [iB€ TOUKH 3JIEKTPUUYECKOM LIeTU C pa3HbIMU
MOTEeHLMa/laMU yepe3 MaJjioe MepexoHOe CONPOTUBIIEHHUE

Uto Ha3bIBaeTCs pe)XMMOM Ieperpy3Ku?

M3MeHeHHe TOKOB U HallpsSUKeHWH TIPU Iepexo/ie CUCTeMbI U OHOTO YCTaHOBUBILIEOCS
COCTOSIHUSA B [Ipyroe

+peXXrM, NP KOTOPOM B ITPOBOJHUKAX JIMHUM 3/1eKTpOIepejauu, MallliH U arnrapaToB
BO3HUKAIOT TOKH, MIPeBbIIIA0LIYe BeJIMUMHBI, [J0ITyCKaeMble HOpMaMHU

PEeXXHUM, TIPU KOTOPOM COeIMHSIOTCS Uepe3 Masioe Iepexo/iHoe COIpPOTUB/IeHHUe [iBa
(da3HbIX NPOBO/A

PEeXXUM, MPU KOTOPOM COEIMHSIFOTCS [IBE€ TOUKH 3/IEKTPAUUYECKOM L|eTU C Pa3HbIM
MOTeHL{Ma/IoM Yepe3 MaJjioe TlepexoHoe COPOTUBJIeHVe

Uto Ha3bIBaeTcAa Tpex(a3HbIM KOPOTKUM 3aMbIKaHUEM?

peXXuM, MPYU KOTOPOM COEIMHSIFOTCSI Yyepe3 MaJsioe TepexoHoe COMpPOTHBIIeHHE (ha3HbINU
TIPOBOJ, U 3eMJISA

pPeXXUM, MPYU KOTOPOM COEIMHSIFOTCSI Yyepe3 MaJsioe NepexoJHoe COMpPOTHBIIeHHE (Da3HbINU
Y HYJIeBOM TTPOBO/JJHHK

peXXuM, TIpy KOTOPOM COeIMHSIIOTCS yepe3 MaJjioe repexofHoe CONPOTUB/IEHE [Ba
(a3HbIX IPOBO/A

+peXkuM, NPy KOTOPOM COeIMHSAIOTCS Yepe3 Majioe repexofHoe CONPOTUB/IeHVe TPU
¢da3HbIX MpPOBOZA

Yro Ha3bIBaeTCsl HeMeTA//IMYeCKUM KOPOTKHM 3aMbIKaHUeM?
+KOPOTKOe 3aMbIKaHHe uepe3 repexo/iHoe COMpoTHB/eHre (BeTKa, oropa U T. [i.)



HeroCpe/ICTBEHHOe COeJUHEeHHe /IByX Pa3HOMMEHHBIX (ha3HBIX MPOBOZIOB
oba oTBeTa BepHbI
HeT BEPHOT'0 OTBeTa

YTo Ha3bIBaeTCs META/UTHYECKUM KOPOTKHM 3aMbIKaHHeM?

KOPOTKOe 3aMbIKaHHe uepe3 [epexo/[Hoe COTpPOTUB/IeHNe (BeTKa, OTopa U T. [.)
+Herocpe/iICTBEHHOe COeJUHEHYe IBYX Pa3HOMMEHHBIX (ha3HBIX MPOBO/IOB

oba oTBeTa BepHbI

HEeT BepHOT'0 OTBeTa

B ceTsiX ¢ KAKUM THIIOM 3a3eMJ/IeHUsI HEUTPa/Id MO)KeT BO3HUKATh Tpex(a3Hoe
KOPOTKOe 3aMbIKaHue?

C I/IyX03a3eM/IeHHOW HeUTpasbio

C M30/IMPOBaHHOU HEWTPAJIbIO

¢ 3¢ (PeKTUBHO 3a3eM/IeEHHON HeUTpasIbio

+B0 BCeX BbIILIENepeurCcIeHHbIX BUJax ceTer

IIpuurHO BO3HMKHOBEHHs TPex(a3HOro KOPOTKOro 3aMbIKAaHHUA MOXKET ObITh:
I'PO30BLI€e ITepeHallpsLKeHNs

TIOBBILIIEHUE CeTeBOI'0 HallpsKeHUs

+CXJ/1eCcTbIBaHHe IMPOBO/IOB

3arpsisHeHue U30J/IILUU

ITocnegcTBHeM Tpex(a3HOro KOPOTKOT0 3aMbIKaHHA MOXKET ObITh:
TIOBBIIIIEHNE CeTeBOTO HaMpsHKeHUs

+BO3ropaHue U30J/sLuu

3arpsisHeHre W30JISIUH

M3MeHeHre THIIa 3a3eMJIeHUsT HelTpaiu

YpaBHeHue 151 pacyeTa ToOKa Tpex(a3HOro KOPOTKOro 3aMbIKaHUS B KOHIIe
JINHUM:

I :L
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YpaBHeHuUe /ISl pacueTa ToKa Tpex(a3Horo KOpoTKoro 3aMbIKaHHs B Hauase
JIMHUU:



Kak U3MeHMTCsl HanpshKeHHe y moTpeduTesisi mpu Tpexg)a3HoM KOPOTKOM
3aMbIKaHHUM BbIIIIe 110 TMHUU?

OCTAHETCS TIPEXXHUM

YMEHBILIUTCS

YBEJTUUUTCS

+0yZieT paBHO HYJIIO

Kak U3MeHUTCsl HanpsDKeHHe y MoTpeduTe/isi pu Tpex¢a3zHoM KOPOTKOM
3aMbIKaHMH HIDKE 10 JIMHUU?

OCTaHeTCs TIPEeXXHUM

+YMEHBIIUTCS

YBEJIMUUTCS

OyZieT paBHO HYJTIO

UTo TaKoe yJJapHbIH TOK KOPOTKOI'0 3aMbIKAHMS?

+MaKCHMaslbHOE aMIUIMTYJHOe 3HaueHre TOKa KOPOTKOrO 3aMbIKaHHWs, HacTylaroljee
yepe3 IIOJIOBUHY [epUoja I0C/ae ero Havasaa

aMIUIUTYJHOE 3HaUeHre TOKa KOPOTKOI'O 3aMbIKaHUS

JeUCTBYIOLL[ee 3HaUeHre TOKa KOPOTKOTO 3aMbIKaHUS

MIHOBEHHOE 3HaueHHe TOKAa KOPOTKOI'0 3aMbIKaHWs

Y napHbii TOK Tpex(a3HOro KOPOTKOro 3aMbIKaHUS PaCCUMTHIBAIOT 1O Gopmyiie:

+

Y napHbii K03 duiHeHT paccyuThiBaeTcs no ¢gopmy.ie:



B kakux npejenax NpUHUMAKT yJapHbIA K03((HLIHEeHT TOKa KOPOTKOI0
3aMbIKaHUs /Il CceTell ce/IbCKOX035iCTBEHHOr0 Ha3HAaUYeHus?

1...2

1...1,2

1,8

+1,2..1,4

B kakux npejesiax NPUHUMAIOT y/JapHbIN KO3((ULMEeHT TOKa KOPOTKOro
3aMbIKaHMsI /ISl ceTell MPOMbIIII/IEHHOT0 Ha3HAUeHUSA?

1...2

1...1,2

+1,8

1,2...1,4

Uto Takoe Haua/ibHasA (pa3a KOPOTKOr0 3aMbIKaAHHA?

+yro/1 OT MOMeHTa nepexo/ia CHHyCOU/Ibl Yepe3 HyJ/Ib IPU BO3PaCTaHUU MTHOBEHHBIX
3HaueHWH 0 MOMeHTa BO3HUKHOBEHHsI KOPOTKOTO 3aMbIKaHUsI

YTOJ1 MEX/ly TOKOM U HarpsbkeHueM

YTOJ1 MEX/1y TOKOM U MOLHOCTbIO

yTOJ1 MEX/ly TOKaMU B pa3HbIX (hazax

N3 KakuX COCTaB/IAKINMX CK/IaAbIBAeTCA TOK Tpex(a3HOro KOPpOTKOro
3aMbIKaHHUA?

TOJIKO CBOOOZHOM

TOJIBKO MPUHYKIeHHOU

+CBOOO/THOM U MPUHYK/I€eHHOMN

MIPUHY>K/IEHHOU B OZIHOM (ha3e ¥ MPUHY>X/|eHHOW B Apyroi ¢ase

B KakoMm c/1yuyae y/jlapHbIii TOK Tpex(a3HOro KOPOTKOro 3aMbIKaHusA Oyjer
oosibine?

eC/I Yo/l KOPOTKOTO 3aMbIKaHUSI COBMAZiaeT C HauaabHOM (ha30¥ U MPUCYTCTBYET TOK
Harpy3Ku

eCJId yroJl KOPOTKOTO 3aMbIKaHUsI COBITaJiaeT C Haya/lbHOU (pa3bl M OTCYTCTBYET TOK
Harpy3Ku

eCJId yroJ1 KOPOTKOTO 3aMbIKaHUsI OT/IMUAeTCst OT HauaabHOM a3kl Ha yroa 90° u
MPUCYTCTBYET TOK Harpy3ku

+eC/I1 yro/l KOPOTKOTO 3aMbIKaHHs OTJIMUAeTCsl OT Haua/ibHOU (pa3kl Ha yros 90° wu
OTCYTCTBYET TOK Harpy3Ku



Kak B/MsieT Ha/TMuKe TOKA Harpy3Kd Ha 3HadyeHUe CBOOOJHOM coCTaB/IsIIOLIei?
cB0OO/IHAsE COCTABJISAOLL[Asl HEe U3MEeHSIeTCst

+ cB0OO/IHAsE COCTABJIAAOLLAsl yMEHbILIAeTCst

cB00OO/IHasE COCTaBJISAIOLAs YBEJINUMBAETCS

cBOOO/THAsi COCTABJISIFOIIIAst CMEIIaeTCsl OTHOCUTETbHO HaIIPSDKEeHUS

3HaueHUe NPUHY)X/ICHHOU COCTaB/IAIOIIENd TOKA KOPOTKOT0 3aMbIKaHHUSA 3aBUCUT
oT:
+HarpsbkKeHus1 U CONPOTUB/IEHUS
HaTIPSDKeHUS
COTIPOTHBJIEHUS
3HaueHus1 Ko3(duiirieHTa MOILIHOCTU

BekTopHbIe AlarpaMMbl TOKOB U HanpshDKeHUM NpH Tpex(a3HoM KOPOTKOM
3aMbIKaHHUU:

Ua Ika Ua i
Ikc
Uc Ub Uc Ub
Ikb Ikb
A b
Ua Tka
Ikc
Uc Ub
Uc Ub
Ikb
B r
+A
b
B
r

BenunuuHa ToKa Tpex(a3zHOro KOPOoTKOro 3aMbIKaHMs 3aBHCUT OT:

+ HarnpspKeHUs CeTH, COMPOTUBIIEHUS TpaHC(OopMaTopa, CONPOTUB/IEHUS JIMHUU
37IeKTporepeiauu /10 TOUKHM KOPOTKOTO 3aMbIKaHUS

KOJIMUeCTBa BK/IFOUEHHBIX 3/IeKTPO/iBUTaTe/en

KauyecTBa MOHTa’Ka JIMHUU 3/IeKTporiepejauun

pPacCTOSIHUS MeXKy MPOBOJJaMU U 3eMJiel

ITocTrosinHas Bpemenu T (¢) nenu ¢ MHAYKTUBHOCTBIO L (I'H) M aKTUBHBIM
corporuB/ieHueM R (Om) onpepensiercsa no ¢gopmyJie:

+ T=L/R

T=R/L



T=RL
T=R+L

IMoanuTtky Touku K3 ot ABurarenei B cetsix Ao 1000 B ciegyer yuuTbiBaTh, €C/IU:
+ CyMMapHbIi HOMUHA/IbHBIM TOK ABUraTesiel He TipeBbliiiaeT 10% 3HaueHUs
TepyroINUeCcKor cocTaBJisttoiled Toka K3

yCTaHOBJIEHO ABUTaTeseil 6osibiie 4

CyMMapHbI HOMUHAJIbHBIM TOK [IBUTaTe/ied He npeBbIiaeT 5% 3HaueHust
MepruoANYeCcKOr CoCTaBisAroLer Toka K3

K JIMHUM 3JIEKTPOIiepeiau MOAK/IF0YeHbI TOJIBKO 3/IeKTPOJBUTATE N

Kakue efMHHLIBI M3MepeHUs Ha3bIBAlOT MMEHOBAHHBIMM?

+Ha3BaHHbIE B UeCTh YUYeHbIX, OTKpPbIBLIMX UX (['eopr OM, AHgpe Mapu Awmrep,
Aneccanzpo BosibTa)

3arMchbiBaeMbie ¢ 00JTBIION OYKBBI

MMeroLIe TIPUCTAaBKY KWJIO-, MUJIJIA- U T.J.

He WMeloLL1e TPUCTaBKU KWJI0-, MUUIU- U T. [I.

BekTop TOKa 0TCTaeT 0T BeKTOPa HaNnpsDpKeHUs Ha Harpys3ke:
aKTUBHOU

€MKOCTHOM

+ UHAYKTUBHOU

VH/TyKTUBHO-€MKOCTHOMU

BeKTop TOKa onepe)xaeT BeKTOP HaNnpsDKeHUsi Ha Harpyske:
aKTHUBHOU

+ eMKOCTHOM

VIHYKTUBHOMN

VH/TyKTUBHO-€MKOCTHOU

BeKTOp TOKa COBNa/ilaeT C BEKTOPOM HanpsDKeHUs Ha Harpys3ke:
+ aKTUBHOM

€MKOCTHOMU

VH/IyKTUBHOU

VHJYKTHBHO-eMKOCTHOMN

KakoB xapakTep ToKa Tpéx¢a3Horo, AByx(¢a3Horo, ogH0(a3HOr0 KOPOTKOro
3aMbIKaHUU?

aKTHUBHBIN

peaKkTUBHbIN

€MKOCTHOU

+WHIYKTUBHBIN



IIpocreuias TpéxdasHas 1jenb — 3TO:

HeCMMMeTpHUYHasi Tpéx(aszHasi Lielb C COCPeJOTOUEeHHBIMU MapaMeTpaMu Mpu
OTCYTCTBUH TPaHC(OPMATOPHBIX CBsI3ei

+cUMMeTprUYHast TpéxdasHasi Lielb C COCPeJOTOUEHHBIMU NapaMeTpaMu MpU
OTCYTCTBUU TPAaHC(OPMATOPHBIX CBSA3EMH

cuMMeTpUuYHas TpéxdasHas 1iefb C pacrpezie/ieHHbIMY TTapaMeTpaMu Mpyu OTCYTCTBUU
TpaHC(OPMAaTOPHBIX CBs3el

cuMMeTpUYHas TpéxdasHas Lieflb C COCpe0TOUeHHbIMU NapaMeTpamMu NPy HaTUYUU
TpaHC(OPMAaTOPHBIX CBsi3ei

Kakue fgonyuieHusi IpMHUMAIOT MPHU pacyeTe TOKAa KOPOTKOr0 3aMbIKaHUA?
TOUYKa KOPOTKOI'O 3aMbIKaHUsI TTUTAeTCsI OT UCTOYHUKA HeOTPaHUYeHHOU MOIHOCTU
BCe (ha3bl UMEIOT OJJMHAKOBOE aKTUBHO-UHAYKTHBHOE COMPOTHB/IEHUE

yacToTa TOKa B ceTu pu K3 He u3MeHsieTcst

+BCe MmepeuyrcieHHbIe OTBEThI BEPHBI

YTo Ha3bIBaeTCs HCTOYHUKOM HEOrPAaHUUYEHHON MOLIHOCTH?

000 CHHXPOHHBIN reHepaTop

+TakKasi TOUKa B CeTH, B KOTOPOH ITpH JII0O0M pexkriMe paboThI TTOTpeOrTenst
HarpsbKeHre u3MeHsieTcsi He 6osiee yeMm Ha 5%

nrobasi Touka 3/1eKTPUUeCKoi ceTu

BCe TIepeurcieHHbIe OTBeThI BepHbI

ABapuiHBIMM Pe)XUMaMH B CeTAX C U30/TUPOBAHHON HENTPA/IbIO AAB/IAKTCH:
+Tpex¢a3Hoe KOPOTKOe 3aMbIKaHuUe, AByxda3Hoe 3aMblKaHUe, JBOMHOE 3aMblKaHUe Ha
3eMJIIO, Tleperpy3Ka

Tpexda3zHoe KOPOTKOe 3aMbiKaHUe, IByxda3Hoe 3aMbIKaHue, IBOMHOe 3aMbIKaHUe Ha
3eMJIt0, OJHO(a3HOe 3aMbIKaHKe Ha 3eMJI0, IeperpysKa

Tpex(a3Hoe KOPOTKOe 3aMblKaHue, AByX(a3Hoe 3aMblKaHUe, OJHO(a3HOe 3aMblKaHHe
Ha 3eMJTH0

Tpex(a3Hoe KOPOTKOe 3aMblKaHKe, OfHO(a3HOe 3aMbIKaHUe Ha 3eMJII0, Teperpy3Ka

YeM onacHbI JIBOMHbIE 3aMbIKAHHA Ha 3eMJII0?
HUYeM

repexo/ioM B Tpex(a3Hble 3aMbIKaHUS

+ repexo/ioM B /IByX(a3Hble 3aMbIKaHUSI
00OpBIBOM TTPOBO/IOB

Tok oH0(}a3HOTr0 KOPOTKOT'0 3aMbIKaHHsI B KOHI[e IMHUU PAaCCUMTHIBAKOT JJIf:
TPOBEPKU arrapaToB Ha TEPMUYECKYI0 CTOMKOCTh

+pacueTa 3allUThl

BbIOOpa ITPOBO/IOB

BCe OTBEThI BEPHbI

Uto Ha3bIBaeTcs 0/jHO(a3HbIM KOPOTKUM 3aMbIKaHHEM?



pPeXXUM, NP KOTOPOM COEIMHSIFOTCSI Yyepe3 MaJsioe TiepexoHOe COMPOTHBIIeHHE (ha3HbIN
MPOBO/J, U 3eMJIsI

peXXuM, NP KOTOPOM COEIMHSIFOTCSI Yyepe3 MaJsioe TepexoHOe COMPOTHBIIeHHE (ha3HbIN
Y HyJ1eBOM TIPOBOJHUKU

+BepHbI MepBbIl ¥ BTOPOM OTBETHI

peXXuMm, NPy KOTOPOM COeIMHSIOTCS Yepe3 Majsioe Ilepexo/jHoe CONPOTHBIIeHKE J1Ba
¢da3HbIX IpoBOJa

Uto Ha3bIBaeTcs AByX()a3HbIM KOPOTKHM 3aMbIKaHUeM?

peXXuM, NP KOTOPOM COEIMHSIFOTCSI Yyepe3 Masioe TepexoHoe COMpPOTHBIIeHHE (ha3HbINU
MPOBO/, U 3eMJIsI

pPeXXUM, NP KOTOPOM COEIUHSIFOTCSI Yyepe3 Masioe TepexoHoe COMpPOTHBIIeHHE (Da3HbINU
Y HYJIeBOM TTPOBOJHUKHU

+peXXum, NPy KOTOPOM COeJIMHSAIOTCS Yepe3 Majsioe IepexoiHoe CONPOTHBIIeHHE JiBa
¢da3HbIX IpoBOJA

peXXuM, NPy KOTOPOM COEeIUHSIOTCS Yyepe3 Majioe IepexoHoe COIPOTHUBIIeHUe TPU
¢da3HbIX IpPoOBOZA

dopmya 1A pacyeTa ToOKa AByX(a3HOro KOPOTKOr0 3aMbIKaHMsI B KOHI[e
JINHHU:

I, = U

© Bz v z,)

I, = U

“ \3(z,)
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\/g[ T30’4 +Znem)

+

dopmysa /s pacyeTa TOKa 0/jH0()a3HOro KOPOTKOro 3aMbIKaHUS B KOHI|e
JINHHU:

I, = Us
© Bz, +2,)
I =
©oV3(z)
U
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* \/g T30’4 +Znem
I, = U




dopmyJia i pacuera ToKa 0JHO(a3HOro KOPOTKOro 3aMbIKaHHUS BO3JIe

TpaHcdopMmaropa:
o= Yn
© Bz v z,)
I, = Us
© Bz, )
1, = Ur
K Z(‘)
=+ \/g 704
I, = Y
7
\/g T0)4 + Znem
3
Kakoe 3HaueHMe TOKa KOPOTKOI0 3aMbIKaHUsA PacCYUTHIBaeTcCs 1o opmyie
I, = __Ys
© Bz 7,)?
+/leliCTBY1OlIee
aMIUTUTYJHOE
yZapHoe
MI'HOBEHHOe

(DOPMYJIEI AJIA paC4€Td MIHOBEHHOI'0 3HAY€HHUA TOKAd KOPOTKOTI'0 3dMbIKdHUA:

I, = Us
==L ——
V3(2, +2,)

Xk

@, = arctg——

k
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dopmyJia /1A pacueTa yrjia «@» npy KOPOTKOM 3aMbIKaHUM:

fie= \/§(ZUﬂ+ Z,)
T JI

+

QP = arctgﬁ

k

BekTopHasi AarpaMMa TOKOB M HalpsDKeHUH NpH ABYX(a3HOM KOPOTKOM
3aMBbIKaHUM:
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Kakumu conpoTHUB/IeHUAMH 00/1aiaeT NMPOTsDKeHHAsl JIMHHUA J/IeKTponepejaun?
TOJIbKO aKTMBHBIM

TOJIbKO UHAYKTUBHbBIM

+aKTHBHO-UH/IyKTUBHBIM

aKTUBHO-eMKOCTHBIM

Kak u3MeHUTCs1 aKTUBHOE CONPOTHB/IEHUE JIMHUHU NPU yBe/IMUYeHUH PacCTOSIHUS
MeXxAy (pasHbIMU NPOBOHUKAMHU?

+He U3MEeHUTCS

YMEHBILIUTCS

YBeUUUTCS

3aBUCUT OT aKTUBHOI'O COMPOTUBJIEHUS

Kak u3MeHUTCs peaKTHBHOE COMPOTHUB/IeHHe TMHUM NPU YBe/IMUeHUH PACCTOAHUSA
MexAy (pa3HbIMU NPOBOJHUKAMHU?

He U3MEeHUTCS

YMEHBIITUTCS

+yBeJIMUUTCS

3aBUCUT OT aKTUBHOI'O COTIPOTHBJIEHUS

BepHbIil NOpsJ0K pacyeTra TOKa KOPOTKOro 3aMbIKaHMsI MeT0/[0M UMEHOBaHHBIX
e/ IMHHIL:

+COCTaBUTh PACYETHYIO CXE€MY M CXeMY 3aMellleHusl, paCCUMTaTb COMTPOTUB/IEHHE |0
TOUKHA KOPOTKOTO 3aMbIKaHHsI, HANTU TOK KOPOTKOI'O 3aMbIKaHUSI

paccuuTaThb COMPOTHB/IEHUE /10 TOUKH KOPOTKOI'O 3aMbIKaHUs, HAUTU TOK KOPOTKOTO
3aMbIKaHUS



COCTaBUTh PACUETHYIO CXEMY, PACCUUTAThb COMPOTHUBJIEHHE JO TOYKHA KOPOTKOTO
3aMbIKaHMS, HANTU TOK KOPOTKOT'O 3aMbIKaHHsI COCTaBUTh CXeMY 3aMellleHHs]
HaWTH TOK KOPOTKOTO 3aMbIKaHHsl, COCTaBUTb PACUETHYIO CXEMY, COCTaBUTb CXEMY
3aMelLleHs], paCCYMTaTh COMPOTUB/IEHHUE IO TOUKA KOPOTKOTO 3aMbIKaHUSI

YTo noKasbIBaeT yroJi Harpy3kKu?

MOILHOCTb

+0TCTaBaHVe UM OIepeskeHre TOKa Harpy3Ky HarlpsbkeHreM
ZleMCTBYIOLI[ee 3HaUeHre TOKa Harpy3Ku

aMIUVIMTY/JHOE 3HaUeHHe TOKa Harpy3Ku

ITo kakoMy myTH Oy/jeT MpPoTeKaTh TOK 0/fH0(a3HOr0 KOPOTKOT0 3aMbIKaHHA?

+T10 0/fHOM 0OMOTKe TpaHChopMaTopa, ha3HOMY ITPOBO/Y, TOUKe KOPOTKOT'O
3aMbIKaHUsI, HYJIEBOMY MPOBOJHUKY

110 O/IHOM 0OMOTKe TpaHchopMaTopa, pasHOMY TIPOBO/Y, TOUKE KOPOTKOTO 3aMbIKAHMSI,
ca3HOMY TTPOBOAY, ApPyroi 06MOTKe TpaHChopmaropa

10 TpeM 00MOTKaM TpaHcdopmaTopa, ABYM JIMHEHHBIM TTPOBOJHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUSsI

1o TpeM 0OMOTKaM TpaHCc(opmaTopa, TpeM JTMHENUHbIM NIPOBOIHHUKAM, TOUKe KOPOTKOTO
3aMbIKaHHs

ITo kakoMy nyTH Oy/jeT NpPoTeKaTh TOK 0fHO()a3HOr0 KOPOTKOr0 3aMbIKaHHA Ha
3eMJII0?

+110 ofiHOM 0O0MOTKe TpaHcdopMmaTopa, (pa3sHOMY MPOBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUs, 3eMJie, 3a3eMJIEHUIO MO/ICTaHLUX

110 O/IHOM 0OMOTKe TpaHchopMaTopa, pa3HOMY TIPOBO/Y, TOUKE KOPOTKOTO 3aMbIKAHMSI,
¢dasHoMy rpoBoAy, Apyroit 06MoTke TpaHchopMaTopa

110 TpeM 00MOTKaM TpaHcopmaTopa, ABYM JIMHEHHBIM TTPOBOJAHUKAM, TOUKE
KOPOTKOTO 3aMbIKaHUSI

110 TpeM 00MOTKaM TpaHc(opmaTopa, TpeM JTUHeMHbIM POBOJHHUKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUSI

ITo kakoMy myTH Oy/JeT MpoTeKaTh TOK ABYX()a3HOro KOPOTKOI'0 3aMbIKaHUs Ha
3eMJII0?

0 oHOM 06MOTKe TpaHcdhopMaTopa, (ha3HOMY IMPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHMs, 3eMJie, 3a3eMJIEHUIO MO/[CTaHL[UX

+110 0/JHOM 0O0MOTKe TpaHcdhopMaTtopa, (pazHOMY IMPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHMs, ha3HOMY MPOBOAY, ApPyroii o6MoTKe TpaHchopmaTopa

0 TpeM 00MOTKaM TpaHcopmaTopa, ABYM JIMHEHHBIM TTPOBOAHUKAM, TOUKe
KOPOTKOTO 3aMbIKaHUS

110 TpeM 00MOTKaM TpaHc(opmaTopa, TpeM JTMHEeMHbIM NIPOBOIHHUKAM, TOUKe
KOPOTKOTO 3aMbIKaHUsI

ITo kakoMy myTH Oy/IeT MPOTeKaTh TOK Tpex(a3HOro KOPOTKOro 3aMbIKaHHUA Ha
3eMJII0?



10 0HOM 06MOTKe TpaHcdhopMaTopa, (pazHOMY IMPOBOY, TOUKE KOPOTKOTO
3aMbIKaHus1, 3eMJie, 3a3eMJIeHHIO TTO/ICTaHL[UN

10 0HOM 06MOTKe TpaHcdhopMaTopa, (pa3HOMY IMPOBO/Y, TOUKE KOPOTKOTO
3aMbIKaHMs, ha3HOMY MPOBOAY, ApPyroi 06MoTKe TpaHchopmaTopa

0 TpeM 00MOTKaM TpaHcdopmaTopa, ABYM JIMHEHHBIM ITPOBOJAHUKAM, TOUKE
KOPOTKOTO 3aMbIKaHUSI

+110 TpemM 0OMOTKaM TpaHcopmaTopa, TPeM JTMHENHBIM TIPOBOIHUKAM, TOUKe
KOPOTKOTO 3aMbIKaHUSI

Conpotusiienune cetu 10 kB npuBoaguTcs K HanpspkeHuro cetu 0,4 kB
yMHO)KeHHeM Ha K03¢ uijueHT:

TIpUBeleHUsT

TIpYBe/IeHUs B KBazipaTe

+TpaHc(opMaluu B KBaJpaTe

TpYBe/IeHus1 U JiefieHueM Ha KO3 dUimeHT TpaHchopMalyiu

Pe)>XuMbI padoThI Y3/IEKTPUYECKON CeTH Je/ISATCA Ha:
+yCTaHOBUBIIMECS, TTIePeX0/IHbIe

MeHSIIOIMeCs], IeMCTBYOIIHe

JeNCTBYOL1e, MTHOBEHHbIe

MIHOBEHHbIe, yCTaHOBUBIIMECS

HecummMmeTrpu4HbIe K.3. — 3TO:

+ KOPOTKOe 3aMbIKaHWe B 3/IeKTPOyCTaHOBKe, TP KOTOPOM OJHa U3 ee (ha3 HaXOAUTCs
B YCJIOBUSIX, OTJIMYHBIX OT YC/JIOBUM APYTUX (a3

KOPOTKO€ 3aMbIKaHe B 3JIeKTPOYCTaHOBKE C Pa3HbIM PacCTOSIHUEM [0 (a3

BCe KOPOTKME 3aMbIKaHUs

KOPOTKOe 3aMbIKaHe B 3/IeKTPOYyCTaHOBKe, TP KOTOPOM Bce ¢ha3bl HaXxO/IATCS B
O/IMHAKOBBIX yC/IOBUSAX

UTo Ha3bIBAeTCsl OTHOCUTE/TbHBIMU Be/IMUMHAMU?

+06e3pa3mMepHble BeJIMYUHbI, TIPHBe/IeHHbIe K OJTHOMY HOMUHA/IbHOMY 3HaueHUI0
(HampsbKeHusl, TOKa, MOILIHOCTH)

O/THU BeJIMUMHbI, BEIpaXkeHHbIe uepe3 Apyrve

Be/IMUMHBI 0e3 eZIJUHUL] U3MepeHus

beccricTeMHbIe BeJTMUMHEI

Kakou ypoBeHb HanpspKeHUs IPUHUMAETCS 3a HOMUHA/IbHOe?
Bceraa 380 B

BCer/la TMHeMHOe HanpshKeHue

+TOT yPOBEHb HarpsUKeHUsl, HA KOTOPOM BeZyTCsl paCyeThbl
HarpspKeHUe UCTOUHUKA

(I)OpMy.]Ia AJIAA HAXO0XXAE€HUA HAIIpAXKEHUA B OTHOCUTE/IbHBIX ¢JUHUIIAX:
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Kakoe HanpshKeHHe MPUHUMAIOT 3a 0a3ucHoe?
+CcpeaHee Ha yuyaCTKe CeTHu

JTMHEeHOoe

dazHoe

JleCTBYyHOLLlee

BepHbIi OPS/I0K Mepexo/ia MMeHOBAHHBIX COMPOTHB/IEHHH K 0THOCHTE/TbHBIM
0a3sHCHBIM:

+BBIUMC/IUTH COMPOTUB/IEHHE 3/IeMeHTa ceTh B OMax, MMPUBECTH COIPOTUBJIEHUE K
0a31uCHOMY HaIpsDKEHHIO TOH CTYIIeHH, Ha KOTOPOM PacCUMTBLIBAETCS TOK KOPOTKOTO
3aMbIKaHUsI, OTHECTH COITPOTHBJ/IEHHE K 0a31CHOMY CONPOTUBIIEHHUIO

BBIUKC/IUTH COMPOTHUB/IEHHE 3/1eMeHTa ceTh B OMax, OTHECTU COMPOTUBIIEHUE K
0a3uCHOMY COTIPOTHBIIEHHIO

BBIUMC/TUTH CONIPOTHB/IEHUE 3/1eMeHTa ceTh B OMax, IPUBECTH CONTPOTHB/IEHHE K
0a3uCHOMY HaIpsDKeHHIO TOW CTYTIeHH

BBIUMC/TUTH COMPOTHUB/IEHHE 3/IeMeHTa ceTh B OMax

YeM PyKOBOACTBYIOTCSI P BhIOOPe 0Q3UCHOM MOII[HOCTH?
6a3ucHasi MOIITHOCTh PaBHA MOII{HOCTH ITOTpeouTess
+06a3ncHast MOII[HOCTh BbIOMPAETCS TIPOH3BOJILHO

6a3ucHasi MOIITHOCTh paBHA MOIIHOCTU TpaHC(opmaTopa
6a3urcHast MOITHOCTD Bcerga paBHa 100 kBA

Kak paccuuThIBaTh TOK KOPOTKOI0 3aMbIKaHUs, €C/IM OTHOCUTE/IbHOe PacyéTHoe
COMNPOTHBJ/IEHUE MeHbIIIe TPéx?

+HUCI0Mb30BaTh MeTO/, pAaCUETHBIX KPUBBIX reHepaTopa, OTHOCUTeMbHYI0 3/1C
reHeparopa

o 3akoHaM Kupxroda

110 3aKoHy OmMa

BCe OTBEThI BEPHbI

M3 KakuX CTajuil COCTOUT MepPexoHbIN NMpoLecc MNPy KOPOTKOM 3aMbIKaHUH
BO/1M3U reHepaTopa?

+CBepXIPOBOJHOM TIPOL[eCC, CTaAusl 3aTyXaHUsl, yCTaHOBUBILMNCS PEXKUM
CBepXIIPOBO/IHOM MPO1[eCC, yCTaHOBUBIIIMHICS PeXXKUM



repexoHbIN MPOLeCC, CTa/ius 3aTyXaHusl, YCTAHOBUBILIUICS PeXXKUM
YCTaHOBUBLLIMMICST PEXXUM, TTePeX0JHbIN MPOLECC, CTaius 3aTyXaHusl, yCTaHOBUBLIMICS
peXxum

KakoBo0 COOTHOIIIEHHE TOKOB B CBEePXIPOBOJHOM PeKHMe, CTQ/[UH 3aTyXaHHA,
yCTAHOBHUBILIEMCA pexxume?

+1esepx™Lsaryx™>Iycranos

ICBer:IBaTyX:IyCTaHOB

ICBepx>I3aTyx:IyCTaHOB

ICBer: I3aTyx> IyCTaHOB

KakoB0 COOTHOILIEHHE CONPOTUB/IEHHI B CBEPXIIPOBOHOM PeXUMe, CTa UM
3aTyXaHHs, yCTaHOBUBILIEMCH PeXume?

ZCBepx:Z3aTyx:ZyCTaHOB

+Zc3epx<z3aTyx<ZyCTaHOB

ZCBer>Z3aTyx>ZyCTaHOB

ZCBepx:Z3aTyx:ZyCTaHOB

ITo TOKYy KaKoro peXxmMa KOpPOTKOr0 3aMbIKaHHs BO/IM3M reHepaTopa BHIOUPAIOT
obopyaoBaHue?

+CBEPXIPOBOHOTO

3aTyXaHHUSI

YCTaHOBMBILIETOCS PEXXUMA

HOMHHAJ/IbHOTO PeXKUMa

ITo TOKy Kakoro pexiMa KOpOTKOro 3aMbIKaHHs BOJIM3M reHeparopa
000py/0BaHMe MPOBEPSIOT Ha OTK/IIOYAKIIYI0 CIIOCOOHOCTD?
CBEpXIIPOBOJHOI'0

+3aTyXaHUs

YCTaHOBUBIIIET'OCS peyKrMa

HOMHWHA/IbHOT'O peKHUMa

ITo TOKYy KaKoro pe)xiMa KOPOTKOTr0 3aMbIKaHHs BOJIM3H reHepaTopa MpoBepsiioT
YyBCTBUTE/ILHOCTh Pe/IelHOU 3al{UThI?

CBEPXIIPOBOAHOTO

3aTyXaHusl

+yCTaHOBUBIIIETOCS peXXUMa

HOMUHAJIBHOTO PeXXUMa

Kak B/iMsieT aBTOMaTHYeCKOe Pery/iMpoBaHue Bo30y)K/JeHHs reHepaTopa Ha TOK
o/m3koro K3?

HUKAaK He B/IUSeT

MTHOBEHHO YBe/IMUMBAET BeJIMUMHY TOKa Iocjie Havaaa K3



+yBeMUMBaeT BeMUMHY Toka K3 uepe3 HeO0/bI110} TPOMEKYTOK BpEMEHH T0C/ie
Hauasa K3
TOK He YBeJIMUMBAETCs, a HalpskKeHre CTabuIn3upyeTcst

YTo Npou30iAET ¢ TOKOM KOPOTKOI'0 3aMbIKAHHSI, €C/TH 0a3MCHYI0 MOIIHOCTD
yBeanuursb B 10 pas?

+yBenuntcd B 10 pas

yMeHbUTCsa B 10 pa3s

YBeJIMUUTCA B 2 pasa

He U3MEeHUTCS

YT0 oTpa)karT pacyéTHbIe KPpUBbIe reHeparopa?

3aBUCMMOCTb TOKAa KOPOTKOI'O 3aMbIKaHUsI OT COMPOTHUBJ/IEHHUS [0 TOUKHA KOPOTKOIO
3aMbIKaHUs

3aBHCUMOCTh IEPUO/INUECKOM COCTABJISIFOIIEN OT TOKA KOPOTKOTO 3aMbIKaHUSI
+3aBUCUMOCTh TTePUOIMUECKOM COCTaBJISIIOIIEH OT COMPOTHBIIEHUS [I0 TOUKA KOPOTKOTO
3aMbIKaHUs

3aBHUCHUMOCTD JIECTBYIOLLIET0 HATIPSHKEHUS OT COMPOTUB/IEHUS

Kak Ha3bIBaeTcsi CONPOTHUB/IeHHe reHepaTopa B HaYa/IbHbIA MOMEHT BpeMeHU?
+CBepXMPOBOJHOE COMPOTHBIIEHHE

repexoiHoe COMPOTHB/IEHHE

HOMUHAa/IbHOE COMPOTHB/IEHKE

COMPOTUB/IEHUE KOPOTKOIO 3aMbIKaHUs

Yto Takoe ABP u 151 uero ucmno/ib3yercs?

+aBTOMaTHUUeCKOe BK/TFOUEHUE pe3epBa, /sl BKIHOUeHUsI pe3epBUPYIOLUX JTUHUN
aBTOMaTHUuUeCKOe BKJIFOUEHHe peaKTopa, [/ yMeHblleHus: Toka K3
aBTOMAaTHUUeCKOe BK/IFOUeHUe pa3pbiBa, [/ BKIHOUeHUS JIMHU

aBTOMAaTHUYeCKoe BOCCTAaHOBJIeHHe pabOThI, Jisl BK/IFOUEHHST HECKOJIbKUX JTMHUAN

B uém cocTouT 0C00eHHOCTh PacyéTa TOKOB KOPOTKOI'0 3aMbIKaHHA 0T HCTOUHHKA
OrpaHMYeHHON MOIHOCTH (reHepaTopa)?

+He00X0JMMO YUUTHIBaTh YMeHbIIIeHe HallpsKeHust

HeoO0XO0UMO yUUThIBaTh YBeIuueHre HarpsyKeHUst

Heo0X0UMO yUUThIBaTh pe3Koe yBerueHue HarpskeHUs

0cobeHHOCTel HeT

Pacuer Bejercs 1o pacyueTHbIM KPUBBIM I'eHepaTopoB B C/ly4yae, ec/iv
OTHOCHUTe/IbHOEe PaCuéTHOe CONpPOTUBJICHHE:

6onbiiie TPEX

+MeHbl1Ie TPEX

MeHblIIe JBYX

MeHbIIIe OJHOT'0



Tab6mmna 3 — Kpurepun orjeHKH coOpMHPOBAHHOCTH KOMIIeTeHIUMI

Ko v HaumeHOBaHMe KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTEeHI[UN
VH/MKaTOpa JOCTU)KeHUs (yacTu KOMIIeTeHL1H)
KOMIETeHL[UU COOTBETCTBYET OL[€HKEe «3auTeHO»
(uacTu KOMIIeTeHI1N) 50-100% oT MakcuMasibHOTO 6ania

CTyzeHT IpYHMMaeT aKTUBHOE yJacTye B XO7ie IPOBe/ieHus
N-1nkoe-1 OcyrecTssieT NpaKTUYeCKUX 3aHATUH, IPaBU/ILHO OTBeuaeT Ha [10CTaB/IeHHbIe
MOHUTOPUHT TEXHUUYECKOT'O0 | BOIPOCHI, 3HaeT obIye CBeJjeHus: 0 Iepexo/IHbIX TpoLjeccax Mpu

cocTosiHusl 060pyI0BaHUS pa3/IMUHbIX KOPOTKUX 3aMblkaHUsX (K3), cBO6OAHO TTPOM3BOJUT
MOACTAHLUI 3/IeKTPUYECKUX pacueTbl K3 B OTHOCUTE/TbHBIX ¥ UMEHOBAaHHBIX eIMHULIAX; B
ceTteii OCHOBHOM, CITIOCOOEH OCYII[eCTBISTb MOHUTOPUHT TEXHUUECKOTO

COCTOSIHUSI 000PY/I0BaHUSI MMOAICTAHITMIA YIeKTPUUECKUX CeTelr

Moaynas 2. OJieKTpoJjUHaAMU4YeCKOe H TepMHuYecKoe [elCTBHe TOKOB
KOPOTKOI'0 3aMbIKaHUS

Bonpochbl 015 cobecedosaHust

1. Kak BBIUMC/IWTHL COMPOTHMB/IEHUE JIMHUU 3JIeKTpoIiepe/jayd B UMEHOBaHHbIX

eUHULIaX?

J17151 uero ucronb3yroTcsi 6a3ucHbIe Be/TMUMHBI TOKOB U HaTPSKeHUH ?

Uto Ha3blBaeTCd UCTOYHUKOM HEOTpaHWUYeHHOW MOIHOCTH?

[Touemy BeiunHy 0a3rCHOM MOIIHOCTU BbIOKMPAIOT MTPOM3BOJIBHO?

OnuiMTe MeTOAWKY pacueTa TOKOB KODOTKOTO 3aMblKaHHsS B 0a3HCHBIX

eIMHULIAX.

Yro mpou3oiZieT ¢ TOKOM KOPOTKOTO 3aMbIKaHUs, eCi 0a3uCHYI0 MOIHOCTb

yBesmuuTh B 10 pas?

7. B ueM BbIpaKaeTcsd 3JIEKTPOJAWUHAMHYECKOE [IeUCTBHEe TOKa KOPOTKOIO
3aMbIKaHUA?

8. B uemM o0macHOCTb 4Ype3MepHOro 371eKTPOJWHAMUUeCKOro [eUCTBUSI TOKa
KOPOTKOT'O 3aMbIKaHUS?

9. TlpuBenuTe NMpyMep pacueToB 371€KTPOJMHAMAUYECKOTO JeUCTBUS TOKa KOPOTKOIrO
3aMbIKaHMSI.

10.3apucyiiTe HampaB/eHHWe CWI, BO3[EUCTBYIOLIMX Ha TPOBOJHUK C TOKOM,
HaxXOJSIIUNCSA B MATHUTHOM TI0JI€.

11.Kak npoBepuTh Ha CXBaTbIBaHUE NPOBO/iA JIMHUY 3jIeKTporepesauun?

12.1Ipu KakKOM BHJle KOPOTKOIO 3aMbIKaHWS MPOBEpSAIOTCH MpoBOAHUKY JIDII Ha
CXJleCcTbIlBaHue?

13.KaKk yMeHbILIUTb 3/1IeKTPOJAUHAMHYECKHEe CWUIIbI, JEeWCTBYIOLIME Ha MPOBOJHUKH
NP KOPOTKOM 3aMbIKaHUM ?

14.B pe3ynbTaTte uero OKa3bIBaeTCsl 3HAUUTEIbHOE TePMUUECKOe BO3/eHCTBHE Ha
TIPOBOJHMKHM U arrapar?

15.B yem OmacHOCTb JJIMUTENBHOTO TEPMHAUYECKOrO BO3JEWCTBUS Ha MPOBOJHUKHU U
ariraparsl?

16.Kakum o6pa3oMm o006e30MacuTh TPOBOAHMKA U armaparbl OT [JUTETbHOTO
TePMUYECKOT0 BO3/IeMCTBUS TOKA?

17.Kak HauTH TemmepaTrypy NpPOBOJAHUKA IPU [JIATEJLHOM IIPOTEKAaHWM TOKa

A

o




KOPOTKOT'O 3aMbIKaHUA?
18.4YT10 noka3sbiBaeT TeMnepaTypHbIH KO3(PGhHULIMEHT CONPOTHUBIEHUS?
19.YT0 nokasbiBaeT noCTOSAHHAs BpeMeHU HarpeBa?
20.YT0 03HauaeT TepMUH «aZiiabaTrueCcKuii mpoiecc»?

TectupoBanue (TCk, TCn)

Bblbepume 00uH npasuibHbIl 6apuaHm omeema
dopmyia /i1 HAX0XK/AeHHSI MaKCMMa/IbHOM CUJIbI, BO3[JeMCTBYIOLIed Ha
npoBojHuK npu K3:

F,.=1,73-107() )25
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Ilo KakoMy npaBUJIy Oonpeje/isieTCs HallpaBJ/ieHue CUIbI, AefiCTBYIOIelN Ha
NPOBO/HUK B MarHUTHOM IoJie?

0 MPaBUJTy PABOU PYKU

1o TpaBU/Iy OypaBumKa

+T10 MIpaBUJ1y JIEBOW PyKH

no 3akoHaM Kupxroda

Kak Ha3bIBaeTcs ciwia, JeMCTBYOIAsA Ha MPOBO/JHUK C TOKOM B MAarHUTHOM moJie?
+cuia Amrepa

cuia JlopeHca

cuia Bosbra

cuia HeroToHa

Y cioBHe BO3HUKHOBEHUS CHIbI, BO3/JeCTBYIOLEe Ha NMPOBO/| B MAarHUTHOM I10J1€:
+Ha/IMure TOKa B TIPOBO/Ie

Ha/IMuKre W30J/ILUM TIPOBo/Ia

Ha/IMure CTaJbHOM KU/bI B IPOBO/Ie

pacuiernieHHas (pasa

Ilo KakoMy npaBUJIy onpeje/isieTCs HalpaB/ieHHue MarHUTHBIX JIUHUM?
+ 10 mpaBuJIy MpaBoi pyKu (OypaBuMKa)

T0 MPaBWUJIy JIEBOW PYKH

o 3akoHaM Kupxroda

HarnpaB/leHue MarHUTHBIX JIMHUM COBIaJaeT C HarpaB/eHWeM TOKa



B03M0)XHOCTBH CX/IeCTHIBAHHS MTPOBO/I0B 3aBHCHUT OT:

TOKa Harpy3kKu

Ko3(duieHTa MOIITHOCTH

+ IJIMHBI OIHOTO TIPOJIeTa, OT Beca MPOBO/ia, OT Be/IMUMHBI JUHAMUUECKUX CUJI TIPU
KOPOTKOM 3aMbIKaHUU

rabapuTa TMHUH

UYeM omacHbI CBEPX/A0NYCTUMbIE ANHAMUYecKHe ciibl npu K3?
BO3MO)KHO HarpeBaHHe MPOBO/IOB

+BO3MO>XKHO CXJIeCThIBaHHe TIPOBO/IOB, pa3pyllieHre IIMH Ha MO/ CTaHIN
BO3MOYKHO TosiB/ieHMe 3 deKkTa Bubpariun

BO3MO>KHO TosiBiieHHe 3 deKTa MIsICKA ITPOBOZIOB

Kak MnpoBEePUTH BO3MOXXHOCTD CXJIECTBIBAHUS IMpoBojid IMHUA BJIEKTPOHEPE}I[EI‘-IH?
+CpaBHI/ITb HEO6XO,Z[I/IMOE ycunne ajid CXJ1eCTbIBaHUA C MaKCHMMa/IbBHO BO3MOKHBIM
CPaBHUTH TOK KOPOTKOT'O 3dMBIKAHHSA B KOHKpETHOﬁ TOUKe C MdKCHMMdJ/IbBHO BO3MO>XHBIM
CPaBHUTH AOITYyCTHUMOE HAalIpsDKEHKE B MdTepHa/ie C MdKCUMdJ/IbBHO BO3MOXHBIM
CPaBHUTH OOITyCTHUMOE HalIpsDKEHKE B MdTepHa/ie C MUHUMAJ/IbBHO BO3MOXKHBIM

Kak npoBepuTh IINHBI NOACTAHLIUN HA BO3MOXKHOCTh paspyiuenus npu K3?
CPaBHUTb HEOOXOUMOe yCU/IKe /IJisi CXJIeCThIBaHUS C MaKCUMaTbHO BO3MOYKHbBIM
CPaBHUTh TOK KOPOTKOT'O 3aMbIKAHUSI B KOHKPETHOM TOUKEe C MAaKCMMAa/IbHO BO3MOYKHBIM
+CpaBHUTB JOMYCTUMOE HaTpPshHKeHHe B MaTepuasie IUHbI C MaKCUMaIbHO BO3MOKHBIM
CPaBHUTH JIONYCTUMOE HampsbKeHre B MaTepurase C MUHMMAJIbHO BO3MOXXHBIM

(DOPMy.Ha AJIA paCyeTad HAIIPpAXXEHUA B MdTE€PHadJ/ie IIUHbI:
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ITpu KakoM BH/ie KOPOTKOI'0 3aMbIKaHMsI IPOBEPAITCA NPOoBoAHUKHU JIDII
Ha CXJIECTbIBAHUe?

+Tpexda3HOM 3aMbIKaHUU

ABYyX(pa3HOM 3aMbIKaHUU

0/IHO(Pa3HOM 3aMbIKaHUU

JIBOMHOM 3aMbIKaHUM Ha 3eMJTI0

Kak 0yayT BecTu ceds1 mapa/uie/ibHble MPOBOJAHUKH, €C/TH 10 HUM MPOTEKAeT TOK B
0/{HOM HallpaB/IeHUH?

+0yayT OTTaIKUBATLCS

OyAyT IPUTATUBATHCS



OCTaHYTCS1 HEeMOABUXHBIMU
OJIUH OCTaHeTCsl Ha MeCTe, Ipyroi OyjeT OTTa/IKUBaThCs

Kak 0yayT BecTH ce0s1 nmapasiie/ibHble IPOBOJHUKH, €C/IM [0 HUM NPOTeKaeT TOK B
Pa3HbIX HAIpaB/IeHUAX?

OyAyT OTTaNKHUBaTLCS

+0yAyT NPUTATUBATHCS

OCTaHYTCs HeIO/BUKHbIMU

OJJUH OCTaHEeTCs Ha MecTe, Ipyroii Oy1eT OTTalKUBaThCs

C KakoH 1e/IbI0 onpeAe/siioTCA JUHAMHUeCKHe CU/Ibl IPH KOPOTKOM 3aMbIKAHHHU?
+ 1711 TIPOBEPKU BbIOpaHHBIX ariapaToB I10 YCAOBUSM JUHAMHUYeCKOW yCTOMYUBOCTH
/IS TIPOBEPKH BBIOPAHHBIX alapaToB 10 YCJIOBUSM TePMHUUECKOM CTOMKOCTH

Il CTaTUCTUKU

BCE OTBEThI BEPHBI

Kakas muHa nojBepraercsa Han0o/1bIeMy JUHAMHAYECKOMY BO3/JeHCTBUIO NPH
rOPM30HTA/TIbHOM PACMo/I0)KeHUH INH?

+cpenHsis

KpauHsIs jieBast

KpauHsIsl TipaBast

BepXHSIst

Cx/iecTbIBaHHE MPOBO/IOB ONpPeAe/IAIT /sl A/IMHbI:
BCel IMHUU

O/IHOTO KWJIOMeTpa

JIBYX TIPOJIETOB

+0JHOTO TIpOJieTa

Bepﬂaﬂ KdPTHHA JUHAMHYE€CKHUX CHJI
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npH Tpex(a3HoM KOPOTKOM 3aMbIKaHUM:
+1

2

3

4

IIpu K3 npoBoj HarpeBaercst BC/IeACTBHE:
+nporekaHus Toka K3



MPOTEKAaHUS TOKA Harpy3Ku
Pe3KOro u3MeHeHUs TOKa
OpicTpOro OTK/MOUeHUs ToKa K3

KaxkoBbI noc/ieicTBYsI A/IMTE/IbHOT0 MPOTeKAaHUA aBaPUMHOT0 TOKA 10 NMpoBojam?
BO3HMKaEeT BUOpALHs IPOBOZIOB

BO3HHUKAeT IJIsiICKa TIPOBO/IOB

+B0O3MO>KHO BO3rOpaHue U30JISL1n

BCE OTBEThI BEPHbI

C Kako¥ 1e/blo onpejesisieTcs TepMuueckoe Bo3jerictBre Toka K3?
+ /17151 IPOBEPKU MPOBO/IOB Ha TEPMUYECKYH0 YCTOMUMBOCTh

/151 TIPOBEPKU MPOBO/IOB HAa IMHAMUYECKYH) YCTOUUUBOCTh

JlJIs CTaTUCTUKU

BCE OTBEThI BEPHBI

UTo Takoe MOCTOSIHHAsA BpeMeHH HarpeBa?

BpeMsl HarpeBa MPOBO/ia TOKaMU KOPOTKOT'O 3aMbIKaHUs

BpeMsi KOPOTKOT'O 3aMbIKaHUSI

+BpeMsi, 3a KOTOpPOe HarpeeTcsl Te/io [0 yCTaHOBUBIIIEMC s TeMIiepaTyphl, 6e3
BbIZIeJIeHUs Telljla B OKPY>KaloLl[yI0 Cpefy

BpeMsi HarpeBa U OCThIBAaHKSI allllapaToB MPY KOPOTKHX 3aMbIKaHUSIX

ITouemy xapakTep HarpeBa npoBojoB npu K3 cunrtareT aguadaTuueckum?
+IPOBO/a HEe yCIeBalOT HAarpeThCs 10 YCTAHOBUBLLIEKCS TeMITepaTypbl OT MOMEHTA
Hauvasia K3 ¥ MOMeHTa ero OTK/IHOUeHUs

MPOBO/IA YCIIEBaKOT HArpeThCsl [0 YCTaHOBUBIIEHCS TeMIepaTypbl OT MOMEHTa Havasa
K3 1 MOMeHTa ero OTK/ItoueHus

MPOBO/IA He YCMeBalOT HAarpeThCsl ¥ OXJIa[JUTHCS 10 YCTaHOBUBIIENCS TeMIepaTyphl OT
MOMeHTa Havasia K3 ¥ MomeHTa ero OTK/IHOUeHUst

MPOBO/IA YCIIEBalOT HArPeThCsl U OXJIaJUTHCS 10 yCTaHOBUBILIEMCS TeMIepaTyphl OT
MOMeHTa Hadasia K3 ¥ MoMeHTa ero OTK/It0UeHUst

YpaBHeHHe TeI0BOro 0ajaHca MPOBOJHUKA:
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dopmya i onpeAeeHNs] U3MEeHeHUs TeMIepaTypsbl IPOBOJAHMKA IIPH Harpese:



T'=0p —Opc
dQBﬂ =dQpy +dQp
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dopmya 15 onpejeeHNsl U3MeHeHHUs TeMIepaTypbl MPOBOAHUKA NP

OCTBIBAHHUMU:
t t

T=T_|l-eT |-Tye T

yem

le/l KdKOM yC/I0BMHA KOMMYTaHHOHHLIﬁ dIIIIdpaT CYUTdETCH TePpMHUUYECKH

yCTONYMBBIM?

+(kTEPIH )ZtTEP = 112<3 (to.BA Tips +TA)

dQBﬂ =dQpy t+d0pc

Temnieparypa — 310:

+Mepa cpeJiHel KWHeTUUeCKOW SHepPTrUM TeJia

HarpeB Tesa

HarpeB U OXJIdXKAEeHKEe TeJld

CTelleHb HarpeBa

Tabmna 4 — Kpurepun onjeHKH ¢()OpMHPOBAHHOCTH KOMIETeHI[HH

KO,Z[ W HaMMEHOBaHHE

HWHAWKATOPa AOCTH)KEHHUA

KOMITeTeHI U
(4acTy KOMMeTeHI 1K)

Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU
(4acTy KOMIETeHLMN)

COOTBETCTBYET OL[€HKe «3auTeHO»
50-100% ot MakcumaabHOro basmia

NA-1nkoc-1 OcytecTBrsieT
MOHUTOPUHT TEXHUYECKOT0
COCTOSTHUSI 000pY/10BaHUS
MO/ CTAaHLUM 3JIEKTPUUECKUX
ceTel

CTyZieHT PUHUMAaeT aKTUBHOE yuaCcTHe B XO/Ie MPOBe/IeHHUSI
MPaKTUYECKUX 3aHATHH, MPABUILHO OTBEUAET Ha TIOCTAB/IEHHbIE
BOTIPOCHI, 3HaeT 001I1e cBeZieHUst 00 3/1eKmpoouHamMu4eckom u

mepmuyeckom Oelicmeue MoOKo8 KOPOMK020 3aMbIKAHUSL; B
OCHOBHOM, CITI0CO0OEH OCYIIeCTB/IATh MOHUTOPUHT TEXHHUECKOTO
COCTOsIHMsI 000PY/J0BaHMS MTO/ICTAHLMI SJIEKTPUUECKUX CeTel




Mopynb 3. Teopusi CHAMMeTPHUUYHBIX COCTAaB/IAIOLIUX

Bonpocbl 015 cobecedogaHust

B uem 3ak/ouaeTcssi OCOOEHHOCTb pacyeTOB HECUMMETPUUYHBLIX PEKHUMOB C
MpUMEHEHNEeM TeOPUH CUMMETPHUYHBIX COCTABJISIFOLUX ?

2. 3anuiluTe ypaBHeHHWs [Jisi Orpefie/ieHUs] COCTaBJISIOLMX TIPSIMOM, 0OpaTHOM,
HYJIEBOM TOC/IeJ0BaTe/TbHOCTEN HAMNPsIKeHHs.

3. TlosicHuTe pacueT HECMMMETPUUHBIX pEXHMOB Ha IMpUMepe OAHO(a3HOro
KOPOTKOT'O 3aMbIKaHUSI.

4. 3armimre (HoOpMyJibl [T OTIpe/ie/ieHHs] COCTaB/ISIOMIUX TIPSMOM, 0OpaTHOM,
HYJIEBOU TOC/IeJ0BaTe/TIbHOCTEN TOKA.

5. 3armimTe GOpMy/bl AT OTIpefie/ieHUs] COCTABJISIOIIAX TIPSIMOM, OOpaTHOWM,
HyJ1eBOU rocsiefoBarensHocTen DIC.

6. 3ammiuTe GopMyJbI [T OTpe/ie/ieHUs] COTIPOTHB/IEHUM TIPSIMOM 0OpaTHOU U
HYyJIeBOM TOC/Iel0BaTeIbHOCTeN MMHUY 3neKTporiepegaun 0,38 kB.

7. 3aruimmTe (QOpMYyJIbl Al OTIpefie/ieHUsi COTIPOTHB/IeHUN TIpsiMoii obpaTHOW U
HYJIeBOM Toc/ejoBaTebHOCTeN TpaHcdopmaTopa 10/0,4.

8. 3ammiuTe GopMYyJIbI JIsT OTpe/ie/ieHUs] COTPOTHB/IEHUM TPSIMOM 00paTHOW WU
HYJIEBOU TOC/Iel0BaTe/IbHOCTEN peakTopa.

9. B KakOoM KJjacce ceTell 3aMblKaHHWe Ha 3eM/II0 He SB/SeTCS aBapUUHBIM

pexxumMom?

10.3apucyiTe KOHTYp NpOTeKaHUsI TOKA 3aMblKaHUs Ha 3eMJit0 B ceTu 10 kB.
11.9YTO MpOMCXOJUT C HaIpsyKeHUeM HeroBpeKJeHHbIX ()a3 OTHOCUTE/IbHO 3eMJ/IU

TIIpY 3aMblKaHWU Ha 3eMJs1t0 B ceTu 10 KB?

12.Kak orpefie/IMTh TOK 3aMbIKaHKS HA 3eMJII0, UCXO/I U3 BEKTOPHOU IarpaMMbI?
13.Kak BBIUMC/IATH TOKWA 3aMbIKaHUsI Ha 3emit0 B BJI, ucrnonb3ysi npub/mKeHHbIHN

MeTo/ pacuera?

14.Kak BBIUMC/IUTE TOKU 3aMbIKaHUSA Ha 3eMJIt0 B BJI?
15.Mo>kHO /i1 TipyKacaTbcs K oropam 10 u 35 kB?
16.Kak BBIUMC/IMTH TOK 3aMbIKaH{s Ha 3emyit0 B KJI, MCIonb3ysi TpUO/IMKeHHBIHN

MeTO/ pacuera?

TecrupoBanue (TCk, TCn)

Bblbepume o0uH npasuibHbIl 6ApUAHM omeema

IIpu moMoIM KaKUX CAMMETPUYHBIX COCTaB/IAIOIIMX MO)KHO OMUCATH JTF000H
HeCMMMEeTPHUYHbIN PeXXum?

COCTaBJISIFOIIUX TIPSIMOM, 0OpaTHOM TT0C/IeI0BaTe/TbHOCTEM

+COCTaB/IAION[MX MPSMOi, 06paTHOM, Hy/IeBOM MOC/Iei0BaTe/IbHOCTEH
COCTaBJISIFOLUX TIPSIMOM TI0C/IeZloBaTeTbHOCTH

COCTaBJISIFOIIUX HYJIeBOU MOC/IeJOBaTe/IbHOCTU

BekTopbl NpsiMoi Moc/1e/J0BaTe/IbHOCTH:
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YemMy paBeH onepaTop MoBopoTa?

+a=ei120
a=el%
a=120
a=90




Kak usmensaTca HanpsbkeHus (a3 B u C npu 3ambikanuu a3bl A
Ha PEN npoBogHuK?

+yBeInuaTcs

YMEeHbILAaTCA

OCTaHyTCS TIPeXXHUMU

CHauasia yBeJmyaTCsl, 3aTeM YMeHbIIaTCs

M3 KaKuX CHMMEeTPHUUYHBIX COCTAB/IAILIUX COCTOUT TOK oAHO(a3Horo K3 mo
TeOpUHU CUMMETPHUUYHBIX COCTAB/ISTIOILINX ?

+H13 COCTaB/ISIIOIIUX HYJIeBOM MOC/Ie/I0BaTeTbHOCTU

13 COCTaBJISIFOLLIMX NPSIMOU MOC/Ie/I0BaTe/TbHOCTH

M3 COCTaBJISIOLIMX 00paTHOM T0C/IeZj0BaTeTbHOCTH

M3 COCTaB/ISIFOLLMX BCEX MOC/e[0BaTe/IbHOCTEN

Kak u3MmeHsieTcs1 HanpsbKeHUue NPsIMoM M0C/1e/j0BaTe/IbHOCTU NPHU yAA/1eHUH
OT UCTOYHMKA NUTaHMs Npu ogHopa3Hom K3?

yBeJINUMBaeTCs

+yMeHbI1aeTCs

0CTaeTcs MPeXHUM

CHayasla yBe/IMYNBaeTCs], 3aTeM yMEeHbIIAeTC s

Kak u3MeHseTcsi HanpspKeHHe 00paTHOM MoC/1e/J0BaTe/TbHOCTH NPU NMPUO/TKeHNH
K UCTOUHUKY NMUTaHuA npu ogHogasHom K3 ?

+yBe/INUMBaeTCs

YMeHbLLIaeTCst

0CTaeTCst TIPe)KHUM

CHaua/ia yBeJIMUYMBAeTCsl, 3aTeM YMEeHbIIIAeTCs

Kak n3MeHsieTcs HanpspKeHNe HyJ/IeBO# M0c/1e/[0BaTe/IbHOCTU IPH NMPHO/IMHKeHUH
K UCTOYHUKY NUTaHUA Npu oAHo¢a3HoMm K3 ?

+yBe/IMUUBAEeTCS

yMeHBbILIaeTCsl

0CTaeTCsl NPeXXHUM

CHayasia yBe/IMuMBaeTCs], 3aTeM YMeHbIIaeTCs

B yeMm 3ak/r0uaeTcs onacHOCThH ogHo¢a3Horo K3 B ceTu ¢ u30/1upoBaHHOM
HelTpa/bio?

+CJIOXKHOCTBIO BbISIB/IEHHUS

CO3/lJaHMeM MaKCUMa/bHbIX TUHAMUYECKUX YCUTUN

3HAUYUTE/IbHBIM U3MEHEHHEM Tepe/laBaeMOM MOILHOCTH

3HAUUTe/IbHbIM M3MEeHeHHeM YaCTOThI

Kak paccuMTarh CONPOTHB/ICHHE MeT/IH (Da3HbIH-HY/IEBOH POBOJ?
+Z =R, +R, ] +(X, + X,
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\/(qu +RH) +(X¢ +XH)

Znem
Znem
Znem

YacTtb HeuTpasiel TpaHcopmarTopoB B ceTsax 110 kB u Bbille coeAUHAIOT
C 3eMJI€ yepe3 pa3psAgHUK AJIs:

JIy4lliero 3a3emJieHust

+3all[UThl OT TlepeHarpsHKeHUs

npe0TBpallieHHsT HeloIHO(ha3HbIX PEXKUMOB PabOThI

COTJIaCOBAHUS PEXKUMOB PabOTHI CETH

Kak u3MeHUTCsA MOIIHOCTh TPéx(a3Horo HarpeBare/isi Mpu 00pbIBe JIMHEHHOT0
nposoja?

YBeTUUUTCS

+yMEHBIIUTCS

OCTaHeTCsI TpeKHer

CHayasia yBeJIMUUTCS, 3aTeM YMEHbIINTCS

Kak M3MeHUTCSA MOMEHT Ha Bajly aCHHXPOHHOTO 3/IeKTPO/ABUraTe/IsA MPU 00pbIBe
JIMHEUHOTO0 mpoBoja?

YBEJIMUUTCS

+YMEHBIIUTCS

OCTaHeTCsI TPeXKHUM

CHayasia yBeJIMUUTCS, 3aTeM YMEHbLINTCS

ITouemy compoTHuB/ieHHe TpaHCchopMaTopa, TOK y ogHo(a3Horo K3 0osb1e, uem
TOK y Tpexda3noro K3?

+1IpU 0AHO(Aa3HOM 3aMbIKaHWM MarHUTHBIN TIOTOK 3aMbIKAeTCs uepe3 Macyio v 6ak
TpaHc(opmaTopa

rpu ofHO(}a3HOM 3aMbIKaHUH 3/IEKTPUUECKUM TOK 3aMbIKAeTCs uepe3 Macio U 0ak
TpaHc(opMaropa

rpu o/HOha3HOM 3aMbIKaHUU TOK TIPOTEKaeT 110 BceM (pazam

ripu o/jHOha3HOM 3aMbIKaHWHU TOK MIPOTeKaeT TOIBbKO Mo ABYM ¢a3am TpaHc(popmaTopa

Toku mpsAMoOM NMOC/Iei0BaTe/IbHOCTH NPOTEKAKT noj Aerucreuem J/IC:
+TIpSIMO# TIOC/1e/IOBaTe/IbHOCTH

obOpaTHO TT0c/Ie[0BaTe/IbHOCTH

HYJIEBOU MOC/IeI0BATE/IbHOCTH

TpPsIMOI M 0OpaTHOM TT0C/Ie0BaTe/TbHOCTEM

Toku o0paTHOM MOC/IeA0BaTEe/TLHOCTH NMPOTEKaKT noj AeictBueM J]IC:
MIpsIMOM TI0C/IeZloBaTeTbHOCTH
+00paTHoi Toc/e/[0BaTeTbHOCTU



HYJIeBOM 1OC/Ie/JOBaTe/TbHOCTH
TIPSIMOM 1 0OpaTHOI ToC/IeJoBaTeIbHOCTEN

Toku Hy/IeBoM MOC/1eA0BaTe/IbHOCTH NPOTEKAT noj AelicrBuem J/IC:
MPSIMOU MOC/Ie0BaTEe/IbHOCTH

oOpaTHOM IT0C/IeI0BaTe/IbHOCTH

+HyJIeBOM MOC/Ie[0BaTe/TbHOCTH

TIPSIMOI ¥ 0OpaTHOM TOC/Ie/JOBaTe/IbHOCTeH

Yemy paBHO conportuBsieHue JIII 0,38 KB Tokam npsAMoii, 00paTHOM U Hy/1eBOH
noc/iejoBaTe/IbHOCTeM?

+
Z,=2,=7,

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

Yemy paBHO CONPOTHB/IEHHE TPaHCPOpMaTOpa TOKaM MPSAMOi M 00paTHOU
noc/iejoBaTe/IbHOCTeM?

+Z,=2,=7,

Bak TpaHcdopmaTopa npu oaHoda3zHom K3 pasorpeBaercs 3a cuer:
TOKOB HYJIEBOM TI0C/Ie/J0BaTe/TbHOCTU

MarHUTHBIX TIOTOKOB TIPSIMOM MOC/Ie[j0BaTeIbHOCTH

MarHUTHBIX TIOTOKOB 0OpaTHOM MOC/Ie0BaTe/IbHOCTH

+MarHUTHBIX TTIOTOKOB HYJIeBOM T0C/IeI0BaTe/TbHOCTH

Kak onpepesiuth conpoTuB/ieHHe TpaHcGopMaTopa ToOKaM HyJ/ieBoH
MoC/IeJ0BaTe/IbHOCTH?

13 OMbITa X0JIOCTOTO X0/a

+13 OIbITa KOPOTKOT'O 3aMbIKaHUs

W3MepUTh TOK TP HOMHHA/IbHOW Harpy3ke

W3MepUTb TOK TPU MUHUMAaJTbHOM Harpy3ke

YKaKkuTe, KaK B 0011[eM C/Tyuyae pacCUuTaTh COCTaB/IAIOLIME MPSIMOM
1oc/iej0BaTe/IbHOCTH:

AO=%M+B+C)
-hﬂ=%@+3a+&ﬂ)

A2=%@+Bﬁ+c@



A3=(4+Ba’ +Ca)

YKaKuTe, Kak B 001I{eM C/Iydae pPacCYUTATh COCTAB/IAIOIINE 00paTHOM
MoC/1e/J0BaTe/IbHOCTH:

Ykaxure, Kak B 001[eM C/lyyae pPacCUMTaTh COCTABJISIIOLINeE HY /IeBOM
MoC/IeI0BaTe/IbHOCTH:

+

B kakowm Kiacce cered 3ambikaHue Ha 3emyii0 HE siBiisieTcs1i aBapyMuHbIM
pexxumMom?

+35/10 kB

110 B

500/0,4 kB

35/10 B

B ceTsix ¢ M30/TMPOBAHHOM HEMTPA/IbI0 BO3SHUKAKOT C/IeyI0II[He BHABI aBaPUIHBIX
PEeXXHUMOB:

+3aMbIKaHUe Ha 3eMJTi0; IByX(a3Hbie K.3.; 3-X ¢a3Hoe K.3.; 00pbIB (a3bl

3aMbIKaHHe Ha 3eMJTI0; IByX(a3HbIe K.3.; 3-X ¢da3Hoe K.3.; 00pbIB (ha3bl; ofHOGa3HbIe
3aMbIKaHUs

3aMbIKaHHe Ha 3eM/T0; 3-X (ha3Hoe K.3.; 006pbIB (a3bl, 0jHO(a3HbIe 3aMbIKAHUS
3aMbIKaHWe Ha 3eMJIi0; AByX(a3Hble K.3.; 3-X (pa3Hoe K.3.; 0AHO(Da3HbIe 3aMbIKaHUs

UTo NpoOUCXOAUT C HaNPsDKeHHeM HelmoBpPeXAeHHbIX (a3 0THOCUTE/TbHO 3eMJIH
MpH 3aMbIKaHUM Ha 3eM/I10 B ceTH 10 kB?

+yBe/IMYMBAETCS

yMeHbLLIaeTCst

0CTaeTCst TIPe)KHUM

CHAaua/ia yBeJIMYMBaeTCsl, 3aTeM YMEeHbIIIAeTCs

EMKocTb Mexay (pa3zamu ¥ 3eM/1€M 3aBUCHUT OT:
TpaHc(opmaTopa



Harpy3Ku
+paccTosiHus MexXAy (pa3amu U 3eMJIEU, JIMHBI JIMHUU
MapKu MpoBo/ia

Ykaxure ¢popmyity /151 pacyeTa TOKa KOPOTKOr0 3aMbIKaHMs Ha 3emutio Asisi BJI ¢
W30/IMPOBAHHOI HelTPa/IbI0 NMPH BeJJeHUH NPUO/IMDKEHHBIX PacyeToB:

+

Ykaxure (popMy.1y /1A pacuera TOKa KOPOTKOro 3aMbIKaHMA Ha 3emutio A KJT ¢
W30/ IMPOBAHHOI HeNTPa/IbI0 NMPH BeJeHUH NPHO/IMDKEHHBIX PacyeToB:

Mo>xHo /11 NpUKacaTbcsl K onopam yiuHui 10 u 35 xkB?
+HeT, OMopbl MOTYT OBIThH MO/, HATIPsDKeHUeM

Ja

TOMIBKO ThIJIbHOM CTOPOHOM PYKH

TOJIBKO J1aZJOHBO

Kak Ha nojcTaHijMu onpeje/si0T Ha/IMuue KOPOTKOro 3aMbIKaHUsA Ha 3eMJII0?
+T10 HAJIMYUIO HaTIPsDKeHUs Ha BTOPUYHOM 0OMOTKe TpaHchopMaTopa HarpsbKeHus,
COeJMHeHHOM B Pa30MKHYTBIU TPEYTO/IbHUK

V3MepSIIOT HamlpsKeHre Mexxy (pazamu U 3emsieit

TIPU MTOMOLL[Y CUJIOBBIX TPaHC(OPMAaTOpOB

10 U3MEHEHHUIO TOKa

KakoBbI noc/1eJCTBUA KOPOTKOI'0 3aMbIKaHHs Ha 3eMJII0 B CeTHX C
H30/IMPOBAaHHON HENTPA/IbIO?

+BbICbIXaHUe IPyHTa IMOJ, ONIOPOM, pa3pylieHKe Oropbl

roBpex/ieHre 060py10BaHUsI B pe3y/ibTaTe TOKOBBIX ITePerpy30K

BBIXO/] U3 CTPOs Tpexda3HbIX MoTpedbuTeneit

TIpeBbIllIeHNe IOy CTUMOM TOKOBOM Harpy3Ky MPOBOJOB M 000py/10BaHKSs

Kak cHU3UTH TOK 3aMBbIKAHHUA Ha 3eMJII0?
YCTaHOBUTh KOPOTKO3aMbIKaTe/N
ycraHoBuTh AIIB



+yYCTaHOBUTH PEAKTOPBI
yCTaHOBUTh TPaHC(HOPMaTOPbI OOIbITIEN MOII[HOCTU

CeTu KakMX K/IaCCOB HaMPsHKeHUs KCIUTyaTUPYHTCA C 30/ TUPOBaHHON
HeUTpa/abio?

0,38

+35/10

110/10

500/35

YTo noHMMaeTCcs1 Moj eMKOCTHOM MPOBOAUMOCTHIO?
BK/IFOUEHHe KOH/IeHCAaTOPOB Ha JIMHelHOoe HarpshkeHe
BK/IFOUEHHe KOH/IeHCAaTOPOB Ha (ha3HOe HarpshkeHue
BK/IFOUEHHe KOH/IeHCAaTOPOB K OJHOM (ha3e U 3emJie
+eMKOCTb, 00pa30oBaHHast TPOBO/IaMU JIMHUU U 3eMJieit

Kako# xapakTep uMeeT TOK 3aMbIKaHHMS Ha 3eMJ/II0 B CeTAX C M30/IMPOBAaHHOM
HelTpaabio?

AKTUBHBIN

ariepuoIuueCcKum

+ €eMKOCTHOM

VH/YKTUBHBIN

Kakum 00pa3oM oCyiecTB/IsIeTCSA KOMIIEHCALMA eMKOCTHOTO TOKA 3aMbIKaHUSA Ha
3eMJII0?

BK/IFOUEHWEM Pe3UCTOpa B HEUTPa/Ib UCTOYHMKA MUTaHUS

+BK/TFOUEHUEM VH/YKTUBHOCTH B HEUTPAJ/Ib UCTOUHMKA TTUTAHUS

BK/TFOUEHWEM €MKOCTU B HeUTpa/b UCTOYHUKA MUTaHUS

pas3em/ieHHeM HeUTpaIu

YkaxuTe BepHoe oTHOLIeHUe MeXAY R 1 X /sl MOLHBIX CU/I0OBBIX
TpaHc(opMaToOpoOB:

R>>X

+R << X

R=X.

R=2X

ITpu K3 B TpancopmaTope 1o ero 00MoTKaM NMpOTEKAIOT:

repyoinyecKas v arepuoauudeckas cocrasistoliye Toka K3

repexo/iHas ¥ CBepxIepexoHas arepuojndeckre CoCTaB/srole Toka K3
repexo/iHas U CBepxIrepexoHas [epuojuueckre CoCTaB/sgtole Toka K3
+I1epexo/iHas anepuoAudecKas, CBepxrepexojHas ariepruoguueckas 1 rnepuoaudeckas
cocrasJigroue Toka K3



Tabmna 5 — Kpurepuu oneHKH ¢()oOpMHPOBAaHHOCTH KOMITETEeHI[HI

Kputepuu otieHuBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

Ko v HauMeHOBaHMe UHAWKATOPa
(4acTy KOMMETeHLMH)

AOCTHXKeHHs KOMIIeTeHI1K

COOTBETCTBYET OL|eHKe «3aYTeHO»
(4acTy KOMMeTeHI1H)

50-100% oT MakcumasibHOro basnia

CTyieHT IpUHHUMaeT akTUBHOE yJacTHe B XO/ie TPOBeJleHusI
MPAKTUUYECKUX 3aHATHMN, MPAaBU/ILHO OTBeUaeT Ha IMOCTaB/IeHHbIe
BOTIPOCHI, 3HaeT 00lI[1e CBefleHHsI 0 TeEOPUHA CUMMEeTPUYHBIX
COCTABJISIIOIINX ¥ aBAPUUHBIX PEXXUMAX B CETSX C
M30/IMPOBaHHOMN HeWTpasblo; B OCHOBHOM, CIIOCOOeH
OCYI[ECTBJIITh MOHUTOPUHT TEXHUUECKOTO COCTOSTHUS
000py0BaHUsI MOACTAHIUMA /IeKTPUUECKUX ceTel

N-1rkoc-1 OcyiiecTsisiet
MOHUTODHHT TeXHIUUECKOTr0
COCTOsIHUSI 000PY/I0BaHUs
TIOZICTaHIUI eKTPHUUECKUX ceTel

2 OIIPEAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOUM ATTECTAIIUA

@dopMa NMPpOMe)XyTOUHOM aTTeCTaljiu M0 JUCLUILIMHE 3auem.

OLLEHOYHBIE MATEPUAJIbI U CPE/ICTBA AJIAd ITPOBEPKIA
C®OPMUPOBAHHOCTHU KOMITIETEHITU

MKoc-1. OCYIIIECTB/IAET MOHUTOPUHT TeXHHUYECKOT'0 COCTOSIHHUSI 000py/J0BaHUS
MO/ CTAaHLIUM /IEKTPUYECKHUX CeTeu.

3aiaHusl 3aKPBITOr0 THIIA
BbiGepume o0uH npaeu/ibHbILU 8apuaHm omeema

1. KopoTKuM 3aMbIKaHHeM Ha3bIBaeTCH:
M3MeHeHHe TOKOB U HalpsUKeHWH TIPU Mepexo/ie CUCTeMbl M OJHOTO YCTaHOBUBILIETOCS
COCTOSIHUSA B [IpyToe
PEXXUM, TPU KOTOPOM B TIPOBOJHUKAX JTMHUM 3JIeKTpOIepeiauy, MalllvH U arrapaToB
BO3HUKAIOT TOKH, MTPEBBILLAOIINE BEJIMUMHBI, OMyCKaeMble HOpMaMu
peXuUM paboThI CeTH, TIPU KOTOPOM COeZIMHSIIOTCSI HAKOPOTKO /1Ba (ha3HBIX MPOBOJA
+peXXuM, MPY KOTOPOM COEIUHSIFOTCS [IB€ TOUKH 3JIEKTPUUYECKOM LIeTU C pa3HbIMU
MOTEeHLMa/laMU uyepe3 Majioe MepexofHOe COMPOTUBIIEHHUE

2. YpaBHeHHe /Il pacueTa ToKa Tpex(a3Horo KOpoTKoro 3aMbIKaHUs B KOHIIe
JINHUU:

I =

T Bz 4 z,)
J
YAz

I, = Y




3. Tepmuueckoe Bo3jerictBue ToKa K3 onpegensiercs ans:
+TpOBEpPKU MPOBO/IOB Ha TEDMUYECKYI0 YCTOMUHUBOCTD
TIPOBEPKU MPOBO/IOB HA JUHAMUYECKYI0 YCTOMUMBOCTh
CTaTUCTUKH
BCe OTBEThI BEPHbI

3ajjaHMs OTKPBITOr0 THUIIA

Jatime pazeepHymbiii omeem Ha 80npoc

4. Yto Ha3bIBaeTCs Nnepexo HbIM Npoueccom?
INpaguabHbili omeem. VI3MeHeHUe IapaMeTPOB pe)KMMa CUCTeMbI TpU Tepexo/ie eé
Y3 OJHOTO YCTaHOBUBILETOCSI COCTOSIHUSA B IPyroe.

5. Kak u3MeHNTCsl HanpsDKeHUe y MoTpeduTe/isi pH Tpex(a3HoM KOPOTKOM
3aMbIKaHHMH BbILIe 10 TUHUM?

ITpasunbHbili omeem. HampsbkeHue y 1oTpebuTesis mpu Tpéxda3HOM KOPOTKOM
3aMbIKaHUH BBILIIE 110 JIMHUU OyZIeT paBHO HYJTHO.

6. Kak 0yayT BecTu ce0s mapa/uie/ibHble MPOBOAHUKH, €C/TH 110 HUM MPOTEKaeT
TOK B Pa3HbIX HaNpaB/IeHUSX?

IMpasunbHbili omeem. ITlapasiesibHble TPOBOJHUKH, 1O KOTOPBIM TMPOTEKaeT TOK
pa3HbIX HaMpaB/eHUsIX Oy IyT MPUTITHBATHCS.

7. UTo HAa3bIBAeTCA OTHOCUTE/JIBHBIMHU Be/IMUMHAMHU?
IIpaguabhbili omeem: OTHOCHUTENBHBIMA BeIMUMHAMU Ha3bIBalOT Oe3pa3mMepHbie
BeJIMUMHBI, TIPUBE/IeHHbIe K OJHOMY HOMUHA/IbHOMY 3HaUeHUHO.

onosaHume

8. YpapubiMm 3HaueHueM Toka K3 Ha3biBaeTcss MaKCUMa/IbHOe
3HaYeHHe TOKAa KOPOTKOr0 3aMbIKaHHUs, HAcTymamllee yepe3 Mo/JI0BHHY MNepuoja
nocje ero Hauasa

IMpasunbHbili omeem: aMIUIUTYAHOe.

9. IToc/ieacTBHEM J/IUTETHHOrO0 MPOTEeKAHUsS aBAPUWHOr0 TOKa MO MPOBOAAM
SIBJISIETCSI BO3MOXXHOCTh H30J/IALINN.
ITpasunbHblli omeem: BO3ropaHMs.

10. OgauM U3 CrOCOo00B NMPOBEPKH BBHIOPAHHBIX IIEKTPUUECKHUX amlapaToB
SIBJISIeTCA MPOBePKa X Ha yCTOMUHUBOCTD.
I1pasunbHbIli omeem: JUHAMHYECKYIO.




11. ITo Teopyiu CUMMETPUYHBIX COCTAB/AIIUX TOK oAHO(pa3Horo K3 cocrour
U3 COCTABJISIOLIUX 10C/1e/{0BaTe/IbHOCTH.
I1paguabHbIli omeem: HyI€BOM.

OxkoHuaTenbHbIe  pe3yabTaThl  00yueHHs ((hOpMHpDOBaHHMS ~ KOMITETEHI[HHA)
OTIpeJieNIAI0TCsl TIOCPeJCTBOM TepeBoja 0asioB, HAOpPAaHHBIX CTY[EHTOM B IpOLiecce
OCBOEHHSI AWCIWIUIMHBI, B OLIEHKA: 0a30Bblii  ypoBeHb CGHOPMHUPOBAHHOCTU
KOMTIETEHIIUM CUWUTAeTCs AOCTUTHYTHIM, €C/Id pe3ynbTaT 0OydeHUs COOTBETCTBYET
orieHKe «3auTeHo» (50-100 peHdTHHTOBBIX OAJIIOB).

3 IIOPS/IOK ITPOBEJEHN S IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NMpOMeXyTOUHOM aTTeCTaLl|uy M0 AUCLUIIIMHE 3auem.

@OH/JT OLIEHOYHBIX CPEeACTB [Jis TIPOBeJeHHs] TIOBTOPHOM TPOMEXYTOUHOM
aTTecTal (pOpPMMPYeTCsl M3 UHKC/a OLEHOYHBbIX CpeJCTB MO TeMaM, KOTOpble He
OCBOEHBI CTY/IEHTOM.

IIpumeuaHue:

[JomonmHuTeNbHbIE KOHTPOJIBHBIE MCIIBITAHUS MPOBOJATCS /sl CTYAEHTOB,
HaOpaBimx MeHee 50 0Oa/wioB (B coorBercTBUM C «[lonokeHreM O MOAY/IBHO-
PEUTUHTOBOM CUCTEME ).

Tabmna 5 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kop 1 HaumeHOBaHue KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
VH/MKaTOpa J0CTW)KEeHHsI (yacTu KOMIIeTeHL1H)
KOMIIeTeHLIUU COOTBETCTBYET OL[eHKE «3auTeHO»
(4acTy KOMITeTeHI[1N) 50-100% oT MakCcHMMaJIbHOTO Gasiia
CTyZeHT B OCHOBHOM BJIaZieeT MaTepuaioM o TeMam
N-1nkoc-1 OcyuiecTBnsieT JVCLIMTITUHBI, CTIOCOOEeH TPOM3BeCTH PacuéT TOKOB KOPOTKOT'O
MOHUTOPUHT TeXHUYECKOTO 3aMbIKaHUsl B IMEHOBAHHBIX U OTHOCUTE/IbHBIX eJUHULIAX,
COCTOSIHUSI 000PY/IOBaHUsT 3HaeT aBapUIHbIE PeXXUMBI B CETSIX C U30/IMPOBAHHOMN
MOZCTAHLUM 3JIEKTPUUECKUX HEeUTpasbio, B OCHOBHOM, CTIOCOOEH OCYIIIeCTB/ISAT
ceTelt MOHUTOPHUHT TEXHUUECKOT'0 COCTOSIHUsI 000pY/J0BaHKs
MOACTAHLMM 3JIEKTPUUECKUX CeTen
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