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ITacnopT ¢oHAa O1]eHOYHBIX CPe/ICTB

Taomuna 1
dopmupyeMeble OrneHOuHBIE
Mogyib JUCLUIIMHEI KOMITeTEeHLIUU MaTepuaJbl Konnuectso
WU UX YacTU Y Cpe/icTBa
Tema 1 Opranu3alys peMoHTa
351eKTpoobopyoBanus. I'paduku TCk 75
TeXHUYECKOTO 00C/Ty)KUBaHUS U ’
PEMOHTA 371eKTPO000PYAOBaHMSI.
3JIP (ompoc 14
[IpruuHbI BBIXO/|A U3 CTPOSI (ompoc)
3/1eKTp0o0b0pY/10BaHUS
TCk, 73
Tema 2 TexHosiorusi peMoHTa K 4
3/IeKTPUYECKUX JBUraTesnen 37IP (orpoc) 62
[MKoc-1. Criocoben
Tema 3 TexHO/10rMsI peMOHTa OCYLL|eCTBIISITH
anrnapaToB yIpaB/eHUs U 3alUThI, MOHHTOPHHT
KOHTPOJIBHO-U3MepUTe/IbHbIX TeXHINUECKOTO COCTOSHUS TCK, 22
NprOOPOB U JaTUMKOB aBTOMATHUKH. 060pyA0BaHuUs
OO6HapyskeHue 1eeKTOB U UX MOJCTaHLHi 3JIP (ompoc) 39
yCTpaHeHKe B CXeMax yIlpaBjieHue 97IEKTPHUYECKHUX CeTeil
3/IeKTPO0O0PYJOBaHKS
Tema 4 TexHosiorusi peMoHTa TCx 92
TpaHc(opmaropoB. HeucrnpaBHoCTH, ’
BO3HMKAaIOLLIMe [1pY 3KCITyaTaluy 37IP (orpoc) 16
CWJIOBBIX TPaHC(OPMATOPOB Orpoc
Tema 5 OCHOBHbIE HEHCTIPABHOCTH TCk, 30
Y PEMOHT BO3ZYLLIHBIX ¥ KaOeTbHBIX
JIMHUM 371eKTporepesaun 3JIP (ompoc) 16




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE

JI/I1 OOEHKU 3HAHUM, YMEHWI U HABBIKOB JIEATE/IbHOCTU

B ITPOIECCE OCBOEHMSA JUCLIUII/IMHBI

Tabuna 2 — @opMupyemMble KOMIETeHI[UH

O1nieHOYHEBIE

Kop v HaumeHoBaHue | Kop v HauMeHOBaHWe WHAWKATOPA JOCTHMXKeHUsI KOMITeTeHLIUU MATEDHALL
KOMIIeTeHLIuH (4acTv KOMIeTeHL1H) p

Y Cpe/iCTBa

[MKoc-1. Criocoben
OCYILeCTBJISITh
MOHUTOPHUHT
TeXHUYEeCKOr 0o
COCTOSIHUSI
obopyoBaHus
MOACTaHLUN
3JIeKTPUUECKUX CeTel

Tema 1 Opranusaiiysi peMoHTa 371eKTpoobopyzoBaHusi. ['payku TeXHUUECKOT 0
00C/Ty)KMBaHUS U peMOHTa 3/1eKTpoobopyjoBaHust. [IpuunHbI BbIX0/a U3 CTPOSI

3/1eKTPO000pY/J0BaHUsI

N-1nkoc-1 OcyljecTBasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PYZI0BaHUsI MOACTAaHLIUNA /IeKTPUUYECKUX ceTel

TCk,
3JIP (ompoc)

Tema 2 TexHosiorus PEMOHTA JIEKTPUUECKUX ,[[BHFaTeJIeﬁ

N-1nkoc-1 OcyljecTBasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PYZI0BaHUsI MOACTaHLUIA 3/IeKTPUUYECKUX ceTelt

TCk,
nn3
3JIP (ompoc)

Tema 3 TexHOJIOTHsI PEMOHTA arapaToB yIPaB/IeHUs U 3allUThbl, KOHTPOJILHO-
V3MepUTe/TbHBIX TIPUOOPOB U AaTUMKOB aBTOMaTHKU. OOHapy keHue e)eKToB
Y UX yCTpPaHeHHWe B CXeMaXx YIpaB/ieHHe 371eKTp0000pyJ0BaHusI

N-1nkoc-1 OcylecTBiasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PYZI0BaHUsI MOACTAaHLIUIA 3/IeKTPUUYECKUX ceTel

TCk,
3JIP (ompoc)

Tema 4 TexHosorust peMoHTa TpaHcopmaTopoB. HencrnipaBHocTH,
BO3HHUKAIOIIIMe NTPU 3KCITyaTaly CUJIOBBIX TpaHC(OPMaTopoB

N-1nkoc-1 OcylecTBiasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PYZI0BaHUsI MIOZCTAaHLIUI 3/IeKTPUUYECKUX ceTel

TCk,
3JIP (ompoc)

Tema 5 OcHOBHBIE HENCITPABHOCTU U PEMOHT BO3AYILIHBIX U Ka0Oe/IbHBIX JTMHUH

3/IeKTpOTiepe/jaunt

N-1nkoc-1 OcyljecTBasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PYZI0BaHUsI MOACTAaHLIUNA 3/IeKTPUUYECKUX CeTelt

TCk,
3JIP (ompoc)




O1jeHoYHbIe MaTepHaJibl M CPe/ICTBA /ISl MPOBEePKHU
cpopMHPOBAaHHOCTH KOMMETeHLIUH

Tema 1 OpraHu3sanusi peMOHTA 3/IEKTP0000pyA0BaHHSL.
I'padyKy TeXHMYECKOTO 00C/Ty)KUBAHUSI M PEMOHTA 3/IEKTPO00OPYAOBaHMA.
ITpuuHHBI BHIX0/A U3 CTPOS 3/IEKTPOO0OPY/AOBAHHS

KomnbroTepHoe TectupoBaHue (TCk):

Bbibepume 00uH npagu/ibHbIll 8apuaHm u Haxcmume KHONKy «/lanee»

YT0 NOHUMAETCs MO/ MOTPeOUTe/IAMHU YTeKTPHYECKOH YHePprum?

OpraHu3zanuy, He3aBUCUMO OT (OpPM COOCTBEHHOCTM U  OpraHW3alMOHHO-TIPABOBBIX  (opM,
VH/MBU/yasbHbIe MpeIIpUHUMaTeu

TexHuUecKre yCTpPOWCTBa, TpeAHa3HauyeHHble [yis TPOU3BOJCTBA, Tpeobpa3oBaHusi, TpaHC(hOpMaLUH,
riepeZiauu, pacripe/ieieHusi 3/1eKTPUUeCKOi SHepruu U peobpa3oBaHus ee B IPYToi BUJ SHEPTUn

+Jluua, mnpuobpeTarole 3MeKTPUUECKYH) SHeprur0 JAas  COOCTBEHHBIX  OBITOBBIX U (W)
MIPOM3BO/ICTBEHHBIX HYXK/]]

Ha koro pacnpocrpansiotcs «IIpaBuia no oxpaHe Tpy/a NpM 3KCI/IyaTal{dH 3/1IeKTPOYCTAaHOBOK» ?
Ha paGoTHUKOB MTPOMBIII/IEHHBIX TIPEATIPUSTUM, B COCTaBe KOTOPLIX UMEIOTCsI 3/1eKTPOYCTaHOBKU

Ha paboTHHKOB OopraHu3alyii He3aBUCUMO OT ()OopM COOCTBEHHOCTH M OpPTraHW3allMOHHO-TIPABOBBIX (JOPM
U IpyTUX (U3NUECKUX JIUL], 3aHATBIX TEXHUUYECKUM 00C/Ty)KMBaHUEM 3JIeKTPOYCTAaHOBOK, TIPOBOJSIIUX B
HUX OTlepaTHBHbIe TIepeK/IFoUeHus], OPraHU3YIOLIUX U BBITOTHSIOLIMX UCIIBITAHUS U U3MepeHust

+Ha paboTHMKOB U3 UKC/a 3/eKTPOTeXHUUECKOT0, 3/1eKTPOTEXHOIOTMUeCKOr0 U He3/IeKTPOTeXHUUeCKOTo
TepcoHasa, a TakkKe Ha paborogarenedi (GU3MUECKUX W FOPUAWYECKUX JIUL] HE3aBUCHUMO OT (opM
COOCTBEHHOCTM W OpPraHU3allMOHHO-TIPABOBLIX ()OPM), 3aHATBIX TEXHUUECKUM 0O0CTy)KMBaHHEM
3JIEKTPOYCTaHOBOK, MTPOBOJSIINX B HUX ONepaTUBHbIE MepeKIHoUueHus, OpraHu3yIOIIUX Y BbITIOTHSIOLIUX
CTpouTe/ibHbIe, MOHTa)KHbIe, Ha/laIOuHble, PeMOHTHbIE pabOThI, UCIIBITAHUS U U3MepeHUst

Ha koro pacmpocrpansiercs AeiicTBue IIpaBH/1 TeXHHYECKOHW 3KCIUTyaTallMM 3/IEKTPOYCTAaHOBOK
norpeduresen?

+Ha opraHu3aiMyd He3aBUCUMO OT (opM COOCTBEHHOCTH M OpraHW3aljMOHHO-TIPABOBBIX (opm,
VHAVBUAYaANMbHBIX  TIpeJIIPUHUMATeNe,  SKCIUTyaTUPYIOIIUX  AeMCTBYIOL[HWe  3/eKTPOYCTaHOBKHU
HarnpsbkeHreM 70 220 KB BK/IIOUMTENBbHO, U TPaXKAAH - BaJie/blieB 3/IeKTPOYCTAHOBOK HaIpsbKeHHeM
Bbile 1000 B

Ha opraHusaiuu He3aBUCMMO OT (opM COOCTBEHHOCTH W OpPraHM3al[dOHHO-TIPABOBBLIX (OPM,
9KCTUTyaTUPYIOIIHe [eHCTBYOIIMe 3/IeKTPOYCTaHOBKY HarpsbkeHreM o 220 KB BK/IIOUKTETBHO.

Ha opraHusaiuu He3aBUCMMO OT (opM COOCTBEHHOCTM U OpPraHW3allMOHHO-TIPABOBBIX (OPM,
VHAVBUAYANMbHBIX — TIpeANIPUHUMATee,  JKCIUTyaTUPYIOIIUX  JeMCTBYIOL[HMe  3/eKTPOYCTaHOBKH
HanpspkeHreM 10 220 KB BK/IIOUMTEBHO, a TaK)Ke Ha 3/IEKTPOYCTAaHOBKU 3/IEKTPUUECKUX CTaHIMH, 0/10K-
CTaHLUU

Ha opraHusaiuu He3aBUCMMO OT (opM COOCTBEHHOCTM W OpPraHW3alMOHHO-TIPABOBBLIX  (OPM,
VHAVBUAYANbHBIX — TIpeANPUHUMATe/e,  JKCIUIyaTUPYIOIIUX  JeMCTBYIOIL[HMe  37eKTPOYCTaHOBKH
HarpsbkeHreM 70 380 KB BK/IIOUMTENbHO, U TPaXKAAH - BaJie/lblieB 3/IeKTPOYCTAHOBOK HarpsbKeHHeM
Bbile 380 B

Kakas 0TBeTCTBeHHOCTh IpeAyCMOTpPeHa 3a HapyLIeHWe IMpaBU/I U HOPM IMPU IKCIUTyaTaluM
3/IEKTPOYCTAaHOBOK?

HucuunivHapHas

YronoBHas

ApmuHHUCTpaTUBHAsA

B cooTBeTcTBUM C [1€HCTBYIOIIMM 3aKOHO/ATe/IbCTBOM

Yem JAO/DDKHbI OBITH YKOMII/IEKTOBdHDbI 3JIEKTp0yCTaHOBKI/I?
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Tonbko 3dIUTHBIMUA CPpeACTBaMU U CPeACTBaMU I10>KaPOTYLIEHUA

Tonbko HCITPpaBHBIM HHCTPYMEHTOM M CP€ACTBAMUH OKd3dHHA HepBOﬁ MEAHHHHCKOﬁ TMoMOIIH

Tonbko HCIBITAHHBIMH, TOTOBBIMU K HCITI0/Ib30BAHWIO 3dlJUTHBIMU CPpeACTBAMU

+MCHLITaHHLIMI/I, FOTOBBIMH K HCIIOJIb30BAHHWIO 3dIIUTHBIMHU CDPe€ACTBAMH W H3Ae/IUAMU MeJULIMHCKOI'O
Ha3Ha4ueHusd /i1 OKa3daHUA HepBOﬁ oMo pa6OTHI/IKaM B COOTBeTCTBHH C I,E[eI\/JICTByI—OH_[I/IMI/I MMpaBWIaMH 1
HOpMdMH, CpeaACTBaMU ITOKAPOTYILIEHNUA U HHCTPYMEHTOM

YTo J0/DKEH c/Je/laTh PA00THHUK, 3aMeTHBIIHMI HEMCIPABHOCTH 3/IEKTPOYCTAHOBKH W/IH CPE/CTB
3alI[UThI?

[TpUHATL MepbI TI0 YCTPAHEHUIO HEIloJ1aZloK

+Co0061[UTE 00 3TOM CBOEMY HEIIOCPeICTBEHHOMY PYKOBOZUTE/TIO

BbI3BaTh peMOHTHYIO CITY»KOy

CaMoCTOsATeIbHO YCTPAaHUTh HEUCITPABHOCTH

Kakas 3/1eKTpoyCcTaHOBKAa CUMTaeTCs JelCTByIomein?

WcripaBHas 3/1eKTpOyCTaHOBKA

+DJIeKTPOYCTaHOBKa W/M €e 4YacTb, KOTOpas HaXOAWUTCS TIOJ HarpsbkeHWeM, /MO0 Ha KOTOPYIO
HarpsbKeHre MOKeT ObITh MOJjaHO BK/IFOUeHHEeM KOMMYTAI[MOHHBIX arlllapaToB

OeKTpOyCTaHOBKa, KOTOpasi HAXOAUTCS B MOCTOSIHHOM 3KCILTyaTaliuu

OJIeKTPOYCTaHOBKA, KOTOpasi HAXOAUTCS IO/, HaripsbkeHUueM He Hke 220 B

Kakoe HampsbkeHHe AO0/DKHO HCIIO/Ib30BAaThbCA /I NMUTAHUA TEPeHOCHBIX 3/1eKTPONPHEeMHHUKOB
1epeMeHHOro ToKa?

+He Boimie 380/220 B

He Bobiie 220/127 B

He Bomize 110 B

He Bomiie 42 B

YeM [JO/DKHBI OT/IMUATHCA CBETW/IHBHMKH aBAapPUIHOIO OCBEIeHHsI OT CBEeTHW/IHHHKOB pabouero
ocBelleHun?

[IBeToM

+3HaKaM¥ WX OKpacKou

[MpyHUMNUA/IBHBIX OT/IMYUM HET

Kakoe HampspkeHHMe A0/DKHO NMPUMEHATHCA /I NMUTAHUS NMEPeHOCHbIX (PyYHbIX) CBeTH/ILHUKOB,
NPUMEeHseMbIX B MOMeIleHUAX C MOBbIIIeHHOM 0NaCHOCTbIO?

He Bemize 12 B

He Brmiie 42 B

+He Bhiie 50 B

He Bomiie 127 B

K kakuM pacnpejeuTe/IbHbIM 3/1eKTPUYECKMM CeTAM MOryT MNPHCOeJUHATHCS HCTOYHUKHU
CBApOYHOro TOKa?

K ceram HanpsbkeHueM He Boiiie 220 B

K ceram HanpsbkeHueM He Bbiiie 380 B

K ceram HanpsbkeHueM He Boliie 450 B

+K ceram HarpsbkeHueM He Bbliie 660 B

Kak k/jaccu(puuupyroTcs 3/1eKTPOMHCTPYMEHT W Py4YHbIe 3/IEKTPHYEeCKHe MAIIHHBI M0 Crocoly
3alMTHI OT NOPa)KeHUs 3/IEKTPUYECKUM TOKOM?

+[lensrcs Ha 4 Kyiacca: Hy/1eBOU, NepBbli, BTOPOU U TPeTHUH

[Hendarcs Ha 3 Kiacca: nepBblii, BTOPOW U TPeTUM

[Hendarcs Ha 4 Knacca: nepBblii, BTOPOW, TPeTHUH U UeTBePThII

[Hendarcs Ha 3 Kiacca: HyJIeBOU, NepBbli U BTOPOU

6



Kakue nomMeiieHisi OTHOCATCS K MOMeIeHUAM C [IOBBIIIEHHOH 0NAaCHOCTbIO?

To/IbKO TTOMelLeHus], XapaKTepr3yIoLecs: HA/IMYheM ChIPOCTU WU TOKONPOBOZSILEN MbUTHA

TonbKO TMoMelleHHs], XapaKTepy3yIolIyecs: Ha/lMuieM MeTa/VInyecKUX, 3eMJISHbBIX, »Kee300eTOHHBIX U
JPYTUX TOKOIIPOBOJSAIINX T10JIOB

To/IbKO TIOMelLeHus], XapaKTepr3yIoL1ecsl Ha/IMYheM BbICOKOW TeMIepaTypbl

To/bKO MoMelljeHus1, XapaKTepU3yroIecss BO3MOXKHOCTbIO OJHOBPEMEHHOI0 IPUKOCHOBEHUS UeioBeKa K
MeTa/VIOKOHCTPYKLMSIM  3[]JaHUM, MMEIOLIMM COeJiMHeHWe C 3eMJel, TeXHOJOrMYeCKUM amnrapaTam,
MeXaHu3MaM U T.I1., C OJHOW CTOPOHBI, U K MeTa//TMueCKUM KOpITycaM 3/1eKTPooO0pyA0oBaHUsl (OTKPBITHIM
MPOBOJSAILIMM YacTsM) - C Jpyroun

+JIro60e 13 repeynceHHbIX TTOMellleHHI OTHOCUTCS K TIOMeLIeHUsIM C TTOBbIILIeHHOW OMacHOCThI0

Mo0)XHO /I MIPHUHUMATh B IKCILTyaTalMIo0 3/IEKTPOYCTAHOBKH C JiedeKTaMH M HeJJo/[e/TKaMHu?
MO)XHO, C yC/IOBHEM YCTpaHeHHsl He0ZIeJIOK B TeUeHHe MeCsiia CO JHs MPUEMKH 3JIeKTPOYCTaHOBKU B
9KCIUTyaTalfo

MO>KHO, ec/Ti Ha 3TO ecThb pa3pelleHre opraHa PocTexHaa3opa

Mo>)KHO, ec/Ti UMetoIecs AeheKThl He BIUSIOT Ha Pa00TY 3/IEKTPOYCTaHOBKH

+IIpueMKa B 3KCIUTyaTalMo 3/IeKTPOYCTaHOBOK C HeZI0/Ie/IKaMH He /IOy CKaeTCst

KakuMm 00pa3oM oCyliecTB/IsieTCA Mojava HampsDKeHWs Ha 3/IEKTPOYCTAaHOBKH, /JOMyIeHHbIe B
YCTaHOBJ/ICHHOM MOPA/JKe B 3KCILUTyaTaluo?

[Tocie moyueHust pa3pelieHust OT OpraHoB PocTexHaa3opa

Ha ocHoBaHUM pacriopspKeHUst pyKOBOJUTEJIsl OpraHu3al[uy TIoTpeouTesis

+Ilocsie  TIONydeHWs] paspelleHds OT OpraHoB PocTexHaz3opa W TpU  HaJM4Md  JIOTOBOpa C
SHeprocHab’karoIei opraHu3aruei

[Tocie cornacoBaHusi c opraHaMu PoctexHazzopa

3a uTo0 HeCcyT OTBeTCTBEHHOCTH PYKOBOJUTE/h OpPraHu3alid HW OTBEeTCTBEHHbIE 3a
3/1eKTPOX035IHCTBO?

+3a  HeBbINIOJIHEHHE TpeOOBaHWM, TMpeayCMOTPEHHbIX [IpaBU/laMU  TEXHUUYECKOH  3KCIUTyaTal[uH
3/IEKTPOYCTAaHOBOK TOTpebuTe el ¥ J0/KHOCTHBIMU MHCTPYKLIUSIMHU

3a HeCcBOeBpeMeHHOe U Hey/I0B/IeTBOPUTe/IbHOe TeXHUUYeCKoe 00CTy)KUBaHe 3/1eKTPOYCTaHOBOK

3a HapyllleHus, POU30IIIeAIINe 110 X BUHE, a TaKKe 3a HelpaBWIbHYIO TMKBUJAIIUI0 MU HapyIlIeHUH B
paboTe 3/1eKTPOyCTaHOBOK Ha 00C/Ty’KHBaeMOM yuacTKe

3a HapylleHUs B 9KCIUTyaTal[iu 371eKTPOTeXHO/IOTHUeCKOro 060py10BaHUs

B TeueHHe KaKoro Cpoka /{0/DKHaA MPOBOJUTHCA CTAKMPOBKA 3/IEKTPOTEXHHUUYECKOr0 MepcoHas/ia Ha
paboueM MecTe 10 Ha3HAYeHHUsI HA CAMOCTOSATE/IbHYI0 padoTy?

Ot 1 1o 5 cmeH

Ot 2 1o 4 cmeH

Ot 2 1o 10 cmeH

+0t 2 g0 14 cven

B TeueHHe KakKoOro CpoKa MNpPOBOJUTCA AyO/MpoBaHHMe mepe] AOMYCKOM 3/IEKTPOTEeXHHYECKOro
nepcoHa/ia K CaMOCTOATe/TLHOM padoTe?

Ot 1 1o 5 cmeH

Ot 2 1o 4 cmeH

+0T 2 fo 12 cmen

Ot 2 g0 14 cmeH



Kakue Tpe0oBaHHs NPeIbABIAIOTCA K KOMaHJAPOBAaHHOMY MEepPCOHA/TY?

OHM JJ0/DKHBI UMETb MPOGheCCUOHATBHYIO TTOTOTOBKY

+OHM [O/DKHbI MMETh YOCTOBEPEHHs YCTAaHOBJIEHHOW (OpMbI O TMpOBEpPKEe 3HAHWM HOPM U TIpaBUII
paboThl B 37IeKTPOYCTAHOBKaX C OTMETKOW O TpyriIie 37eKTpo0e30macHOCTH, TIPUCBOEHHOW KOMHCCHel
KOMaH/TUpYoIlleli OpraHu3arjyuu

OHM [0/DKHBI OBITH 00yUeHbI W aTTECTOBAHBI 0 OXpaHe TPYyZA U MPOMBIIUIEHHON 6e30MacHOCTH, eCIu
3TO He0OX0AUMO

[TepcoHan fo/mkeH ObITH He MoJioxke 18 yet

B KakoM c/iyyae HapyllieH MOPAJOK XPaHeHHUs ¥ BbIJJauH K/II0Uel OT 3/IeKTPOYCTaHOBOK?

+Krouu oT 3/1eKTPOYCTaHOBOK /I0/DKHBI HAXOUTHCS HA yUeTe y OlepaTUBHOrO MepcoHasa

B 3nekTpoycTaHOBKaX, He UMEIOIUX MECTHOTO ONlepaTUBHOIO TIepCOHAasa, KJIKUM MOT'YT ObITh Ha yueTe y
a/IMUHUCTPATUBHO-TEXHUUYECKOT'0 [IepCoHasia

Bbijaua Kmtoueli [o/pkHA ObITH 3aBepeHa MOAINKChI0 PabOTHHKA, OTBETCTBEHHOIO 3a BbIlauy U XpaHeHHe
K/TFOUei, a TakKe TO/MUCHI0 PAOOTHHUKA, TIOTyUUBIIET0 KITFOUH

Kirour OT 3/1eKTPOYCTAaHOBOK JIO/DKHBI BbIIABAaThCSl TOJBKO OIMEpPaTUBHO-PEMOHTHOMY I€PCOHA/y TPH
paboTax, BBIMOJHSIEMBIX B TMOPSJKe TEKYIed SKCIUTyaTal[dd OT TIOMEI[€HWH, B KOTOPbIX IPeICTOUT
pabortatb

KakuMm o0pa3oM [J0/DKeH OBbITh OPraHM30BaH MOPSAOK XpaHeHHWs W BbIJJaud KJ/IIOYel OT
3/IeKTPOyCTaHOBOK B OpraHu3aniu?

+BbIjaua KiTroueli o/pKHA ObITh 3aBepeHa MOAIHChI0 PaO0OTHHKA, OTBETCTBEHHOIO 3a BbIIauy U XPaHEHHEe
K/IIOUeld B )KypHaJsie yCTaHOB/IEHHOW (POPMBI

Kmtoun 0T 2/IeKTPOYCTAaHOBOK /IO/DKHBI  BbIIaBaTbCA  TOMBKO pabOTHMKaM, HMEIOIUM  ITIPaBO
eIMHOJIMYHOTO OCMOTpa

Krrouu mo/ijiexxat Bo3BpaTy B TeUeHHe TPeX IHEeH IMOJIHOr0 OKOHYAHUsT PabOThI

PabGoropatenb AomkeH 00eCreunTh yUeT BblJaud U BO3BpaTa K/touel OT 3/IeKTPOYCTaHOBOK

Ha Kakoii CpoK BbIJJaeTcsl HapA/ Ha MPOU3BO/ICTBO PAa0d0T B 3/IEKTPOYCTaHOBKAX?
He 6onee 5 KaneHJapHBIX AHEH CO JHS Hauasa paboThI

He 6osee 10 KaneHjapHbIX JHEH CO JHS Hauasia paboThbl

+He 6osiee 15 KaneHJapHbIX JHEH CO JHS Hayasia paboThbl

He 6osee 20 KaneHjapHBIX [HEH CO JHS Hauasia paboThbl

Ha Bce Bpems rpoBeieHust paboT

B KaKuX 3/IeKTPOYyCTaHOBKAX MOTYT BBINO/HATHCA PadoThI B MOPA/JKE TeKyIIeld IKCITyaTauu?
+B snekTpoycraHoBKax HaripsbkeHueM 10 1000 B

B snexkTpoycraHoBKax HanpspkeHueM z10 U Bbite 1000 B

B nmto6bIx 3/1eKTpOyCTaHOBKaX

ToJIbKO B 3/1eKTPOYCTaHOBKAaX HarpsbkeHreM He Boiie 380 B

B Kakoii MOCIEA0BAaTe/ILHOCTH HEO00XOJUMO BBINOJIHATHD TEXHHUYECKHE  MEPONpPHUATHSA,
o0ecreyuBamIye 0e30MacCHOCTh PaboT CO CHATHEM HaNPsDKeHUs?

[Mpou3sBecTH HEOOXOAUMbIE OTK/IFOUEHUSI, TPOBEPUTH OTCYTCTBHME HAMPSDKEHUS] HAa TOKOBEAYIUX UACTSX,
YCTaHOBUTD 3a3eMJ/IEHHE, BLIBECUTH 3allpeljaoliiye, yKa3aTe/IbHbIe U MPeAHUCHIBAOIINE TIaKaThl
BeiBecuTh 3arpeliaroiye, ykasaTejabHble W TIPEANUCHIBAIOIINE TUIAKaThl, TIPOM3BECTH HEOOXOAUMBIE
OTKJTIOUEHUSs1, IPOBEPUTH OTCYTCTBUE HATPSDKEHUS HA TOKOBEYIIMX YaCTsIX, YCTAHOBUTD 3a3eMJ/IeHHe
+IIpou3BecTy HEOOXOJUMbIE OTK/IIOUEHHs], BHIBECHTDH 3allpellaioliye I/1aKaThbl, NIPOBEPUTb OTCYTCTBHE
HarpsUKeHUss Ha TOKOBEAYIMX YaCTsSX, YCTAaHOBUTh 3a3eMJIeHHe, BBbIBECUTh YKasaTeslbHbIe,
TpeIyTIPeXKAarolie U MpeANUChIBaloI[1e T/1aKaTh

[Mpou3sBecTH HEOOXOAUMBIE OTK/IOUEHHs], BHIBECUTD 3allpelllarolie, yKa3aTeJbHble U MPeANUChIBAIOIIIe
TUIaKaThl, YyCTAaHOBUTH 3a3eMJIeHHe, TIPOBEPUThL OTCYTCTBHE HATIPSDKEHUSI HA TOKOBEYIIUX YaCTsIX



Kak yacTro [J0/DKHBI IepecMaTpUMBATbCA IMPOU3BOJCTBEHHbIE HHCTPYKIMH 110
3/IEKTPOYCTaHOBOK?

[lepuoguuecku, pas B rof

+B cnyuae usmMeHeHuUN yC/I0BUM 3KCILTyaTaljiu, HO He pe)ke OJHOr0 pas3a B TPH roja
Ilepriogyuecku, HO He pexke OZHOrO pasa B IATh JIeT

Bonpocs! AJist 3aMThI J1abopaTopHO# padoTsl (ompoc) mo Teme:

[IpuuurHbl ny1aHOBO-TIpeynipeAuTebHOro pemoHTa (I1I1P).
MesKpeMOHTHOe 00C/TyKUBaHWe U CPeJHUI PeMOHT.
VcribITaHust ¥ BHEIJIaHOBbIE PabOThI Ha 37IeKTPOOOOPY/J0BaHUH.
[Tepuoguunocts I1I1P.

Opranusanysi peMOHTa.

[InanvpoBaHye KarnuTaJibHOIO peMOHTa.

[ToAroTroBKa K KanmMTaJbHOMY PEMOHTY.

[Tpou3BOACTBO PEMOHTHBIX PabOT U UX MeXaHU3aLHSI.
[Tpuemka 060pyj0BaHUSI U3 PEMOHTA.

10 CocTaB KOMHMCCHH T10 TIpHeMKe 000pyZ0BaHHUS 13 PEMOHTA.
11. ITpor3BOACTBEHHbIE 11eXa U MepCoHas 3/1eKTPOCTAHLIUMH.

12. [Ipou3BoOACTBeHHast CTPYKTYypa 3/1eKTpuueckoro rexa JC.

13. CTpyKTypHbIe 371eMeHThl peAnpusaTri snektpocetert (I19C).
14. OnepaTuBHOE 00C/TYKHBaHHeE 3/IEKTPOCETEH.

LN LN E

Tabsmna 3 — Kpurepun ornjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[UH

IKCIUTyaTaluu

Koj 1 HauMeHOBaHMe UHIUKaTOpa
(4acTv KOMIeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

AOCTH)XXEeHHSA KOMIIeTeHIIUN

COOTBETCTBYET OL|eHKe «3auTeHO0»
(4acTv KOMIeTeHL1H)

50-100% ot MakcuMasIbHOTO Oasia

NO-1nkoc-1 OcyiuectsisieT
MOHUTOPHUHT TEXHUUECKOT'0
COCTOSIHUSI 000PYZI0BaHUs

3JIEKTPUUECKUX CeTel

CTyzeHT JeMOHCTpUpYeT 3HaHHe OCHOBHOI'O MaTepHasa Io TeMe,
MOKa3bIBaeT 3HaHWe U MIOHMMaHWe TJIaHMPOBaHUsI KalluTaTbHOT O
PEMOHTA, Me>KPEMOHTHOTO 00C/Ty>KMBaHUS U CPe/IHer0 PEMOHTA;
CTYJEeHT, B OCHOBHOM, CrIocO6eH OCyIIeCcTB/IATh MOHUTOPUHT
TO/\CTAHLINN 3/IEKTPUYECKUX CeTel TEeXHUUYECKOTO COCTOSTHUS 000PYA0BaHUS MOACTAHL[AN

Tema 2 TexHO/I0THSA PEMOHTA Y/IEKTPHUYECKHX IBUTaTe/1ei
KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/laneex»

YacroTa BpdllleHuA MATCHUTHOIO I10JIA CTATOpPad TpEX¢)&3H01"0 JJIEKTPOABHUI'AaTE/IA ONIpeje/ideTCHd 1o

¢opmy.ie:

n, = 30p

f
7, = 60 f

+ p

n, = 60p
f

n, = 50p
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Ha pucyHnke F=

H300pakeH

ACHHXDPOHHBIY BUraTe/b C KOPOTKO3aMKHYTBIM POTOPOM
+ACHUHXPOHHBIY BUrateb C (pa3HbIM POTOPOM
CHHXDPOHHBIW JBUraTe/b

,Z[BI/IF&TEIIL ITOCTOAHHOI'O TOKa

Bpaiijaroiiee MarHuTHOE 10J/ie aCHHXPOHHOM MaIlIMHbI B3aUMOJIEHCTBYET C
O6moTKo# poTopa

OO6MOTKO# cTaTtopa

+Kak c 00MOTKO¥ poTopa, Tak u 00MOTKOM cTaTopa
C okpy»aroliel cpeioi

M300pa)keHHBIN Ha PUCYHKe A2 N
+/]BUraTe/IbHbIM
I'enepaTopHBIM
XO0J/10CTOTr0 X0A4a
JvHaM1ueckoro TopMOoKeHUsI

Pe€XXuM pHGOTLI dCHHXPOHHOI'O ABUI'aTe/Id AB/IAE€TCAH:

ITonrocHoe Ae/I€eHUE€ ACHHXPOHHOT0 ABUI'aTe/Id OIpeae/IdeTCs 1o (])opMyJIe:

— Zl
9 2pm
_4
N 2p
_360p
Zl
7TD1
T=—0H
+ 2p
r . r
_§r 4t )%
12 3 4 5 sll
1 .I - 1 J
o 06 €2 6 ¢3 5
Ha pucyHke u300pakeHa 0OMoOTKa:
CocpenoTouyeHHast
+PacripeziesieHHasl 10 Ta3am
KombuHupoBaHHast
PackoMOWHUpOBaHHasI

10



J/IeKTPOMarHUTHBIA MOMEHT aCHHXPOHHOI0 /IBUraTe/Is onpeje/sieTcs no gpopmyiie:
M =C®I, cosy,

+M =C®I cosy,
M =C®I cosy,

M = COPsiny,
(2%
3
J&i
Touka 2 Ha pucynke 0 McooTBeTcTBYeT:

[TyckoBomMy MOMeHTY
Kputnueckomy momeHTy
+HomuHanbHOMY MOMEHTY
MuHuManbHOMY MOMEHTY

PeocTaTHBIN MyCK aCHHXPOHHOI0 /iBMraTe/is IPUMeHAeTCs:
[1py NOHWKEHHOM HanpsDKeHUM CeTH
[Ipu 3HaUUTeETBHBIX Teperpy3Kax B CETU
+ /1711 yMeHbIlIeHHsI [TyCKOBBIX TOKOB
[Ipu KOpOTKO3aMKHYTOM pOTOpe

JiBurare/si nepeMeHHOro TOKa Ha3bIBalOT aCHHXPOHHBIMH, Y KOTOPBIX CKOPOCTh BpallleHUsA
poTopa:

paBHa CKOPOCTH BpallleH’ss MarHUTHOT'O T10J1s1 CTaTopa

+MeHbllle CKOPOCTU BpallleHHsi MarHUTHOT'O T10JIs1 CTaTopa

GoJibllle CKOPOCTH BpalljeHUsi MarHUTHOT'O TI0JIs CTaTopa

COOTBETCTBYeT CKOPOCTH Bpall|eHUs1 MarHUTHOTO T0JIs1 CTaTopa

Ha pucyHke H300pakeH:
ACHMHXPOHHBIH JBHUraTe/ib C a3HbIM POTOPOM
+ACHUHXPOHHBIH IBUTATE b C KOPOTKO3aMKHYTBIM POTOPOM
CHUHXPOHHBIN [[BUraTe/lb
[lBuraresib MOCTOSIHHOTO TOKa

YacroTa BpallieHHsI MarHUTHOTO 10,151 aCHHXPOHHOro ABurate/ist 3000 06/Mun. YacTroTa BpalljeHUs
potopa 2940 06/mMuH. CKo/Ib)KeHHe PaBHO:

20

2

0,2
+0,02
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Ecu y padoTawiiero aCHHXpOHHOI0 /JBUraTe/IsA IOMEHATh MeCTaMH JII00YI0 mapy MoABOASIMX
NMPOBO/OB, TO MOJIyUHTCHA PEeKUM:

XO0J/10CTOT0 X0Aa

KopoTtkoro 3ambikaHus

OJIEKTPOMAarHMTHOI'O TOPMO>KEHHUSI

+PeBepcuBHbBIN

M300pakeHHasi HA PUCYHKe 00MOTKAa AB/ISAETCS:
+OpaHoC/I0NHOM

[ByxcnoriHon

C yKOpOUEeHHBIM LlIaromM

TpexcionHou

2
®opmyna P, = m,I; R, cnpasegiusa pis:
DeKTpUUeCcKHX 1oTepb B 0OMOTKe cTaTopa
+D/IeKTpMUeCKHX MOTeph B 0OMOTKe poTopa
MarHuTHBIX MOTEph
MexaHUUeCKUx 10Tephb

ITo xakoii cxeme HEOGXO,Z[I/IMO COeMHUTDH 00MOTKH IJIEKTPOABHUI'aTe/IA ITIPH BK/IWYEHHH €r0 B CeTb C

380/220 B __ /A,,

JIMHeNHbIM HanpsbkeHueM 380 B, ecin B macnopTe ero yKa3saHo
+3Be3oi
TpeyroysibHUKOM
3ursarom
bespasnuuno

Yem o00bscHseTCA (hopMa nma3oB poTopa , H300pa)kKeHHOr'0 Ha PUCyHKe?
3aIuTOlN OT BJMSIHUSI BUXPEBBIX TOKOB

+YBenuueHreM Bpalllalolero MOMeHTa

YBenMueHreM ITyCKOBOT'O TOKa

YyuiieHueM oxJIaXKjeHrst 0OMOTKM poTopa

Jlnsa pBuraresiei ¢ ¢asHbIM POTOPOM HCIIO/Ib3YeTCA CI0C00 peryJTMpoBaHUsA YaCTOThI BPAIleHHs:
+/3MeHeHeM CKOJTbKeHUsT
V3meHeHneM uKc/ia map IMoJIF0OCOB
N3meHeHreM 4aCTOThl MCTOUHUKA TTUTAHUS
N3meHeHreM HanpsbKeHUsT WUCTOYHMKA MUTAHUS

12



Tok B 00MOTKe pOTOpa NpPH YBeTHUEHHH MEXaHHYEeCKOH Harpy3Kd Ha BaJly:
+YBenuuurcs
YMeHbIIUTCS
3menurcs
YMeHBIIUTCSA He3HAUUTeTbHO

ACHHXpPOHHBIE 3/IEKTPOABUraTe/IM MpeJHa3HauYeHbI /IS IPeo0pa30BaHus JHEPIUHU:
MexaHHUuyeCcKoW B 3/1IEKTPUUECKYHO
+DJIeKTPUUeCKON B MeXaHUUEeCKYH0
MexaHruyecKoi BO BHYTPEHHIOIO
ONeKTpUYEeCcKO! B 3/IEKTPUUECKYHO

MapkupoBKa 00MOTKH (pa3bl A cTaToOpa ACHHXPOHHOTI'0 3/IeKTPOABHUraTe sl Oy/AeT C/IeAyIolei:
C1 — navasno, C2 — KoHel]
C1 — navasno, C3 — KoHel]
C4 — nayvaso, C1 — KoHet].
+C1 — Hauano, C4 — KoHelI]

ITo kako¥i ¢popMyJie onpe/ie/isieTCs1 YUC/I0 MA30B Ha MOJIIOC U (a3y?

7D,
T=—o

2p

q, = 4

=
+ 2pml
_360p
7—721
_180p
=7

1

YKaxuTe 0CHOBHOM HeA0CTAaTOK aCHHXPOHHOI0 /{BUTaTe/Is:
3aBUCUMOCTb YaCTOThI Bpall[eH!sI OT MOMEHTA Ha Baly
C0’KHOCTb KOHCTPYKLIMU
Huzkun KI1/Q

+OTCyTCTBI/Ie SKOHOMMWYHBIX YCTpOﬁCTB AJIs T1JIaBHOT'O pery/IMpOBaHMA UdCTOTHI BPpallleHHsA pOTOPa

B ocHoBe padoThI Tpex(a3HOro aCHHXPOHHOTO 3/IEKTPOABUIaTe s JIEXKHUT:
3aKOH 3/IeKTPOMarHuTHOTO B3aUMO/IeCTBUS

BBBI/IMO,E[EI‘/JICTBI/IE BpalljdroLjeroca MalrHuTHOI'O I10JId CTaTOPa C TOKOM, HaBeZJeHHbIM 3THUM I10JIEM B

00MOTKe poTopa
3aKOH 3/1eKTPOMarHATHON UHYKLIMU
+Bce oTBeThl BepHBI

IToc/iegoBaTe/IbHO COeJUHEHHBIE MEX/y C000# KaTyIIKH, KOTOPBIE JIe)KaT B COCeJHUX Ma3ax v
NMPUHAA/IeXaT O/fHOH (a3HoW 00MOTKe, Ha3bIBAKTCH:

da3oii 00MOTKHU cTaToOpa

OOMOTKO# cTaTtopa

+KarymeuHoii rpymnmnoi

['pynnoli mosocoB

C Kakoii 1ie/1bI0 MPHU MyCKe B [jefb 00MOTKH (ha3HOro poTopa aCHHXPOHHOI'O /[BUTaTe/Isi BBOJAT
AOIO/IHUTE/IbHOE CONPOTHUB/IeHHe?

1711 yMeHbllIeHHsI TOKOB B 0OMOTKax

[ns yBenmMueHUs BpalllaroLerocsi MOMeHTa

151 perymmpoBaHus 4aCTOThI BpalljeHuUs

+Bce oTBeThl BepHBI

13



HejocTaTKoM MHOT'OCKOPOCTHBIX JiBHraTesieil AB/IsAeTC:
Huzkun KI1/Q
Huzkwuii cos @
+CryrneHyaroe peryjMpoBaHie YaCTOThI BpallleHuUsi
Bosbliioe K0/iMyecTBO BBIBO/IOB Ha KJIeMMHUKe

Kak COeJMHUTD 00MOTKH TPEX(l)aBHOI‘O dCHUHXPOHHOI'0 3/IEKTPOJABHUI'aTe/Id 110 CXeMe

«TPeyroJibHUK»?
1. c1 C3 2. C1 @¢C2 gC3
ca cé C4, C% Ice
3. 4 ct Je2  Jcs
c1 gc2 |c3
c4 c5 Jce c4
1
+2
3
4

Kak M0)KHO 1/IaBHO pery/JiMpoBaTh B HIUPOKMX Mpe/e/ax 4yacToTy BpalleH!sl aCHHXPOHHOI'0
3/IeKTPO/ABHraTe/isi C KOPOTKO3aMKHYTbIM POTOpPOM?

V3meHeHreM uKc/ia Tap I0JIFOCOB Bpalljarolerocsi MarHUTHOTO MOJIs1 CTaTopa

V3MeHeHMeM COTIPOTUBI/IEHUs] 0OMOTKU poTopa

+/3MeHeHreM 4aCTOThI MUTAKOLLEr0 HalpsDKeHNs

V3meHeHrieM KonuuecTBa (pa3 MUTaroLeN ceTu

YKaxure MeXdHHYECKYH XdPaKTE€PUCTUKY Tpexcba3H0r0 dCHHXPOHHOI'0 3/IEKTPOABUI'ATE/IA
N

1. mAp 2. M
EE——
n n
3. MM 4. A
n n
1
2
3
+4
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Ha pucyHnke H300PKEH PEXKUM:
[BrraTenbHbIi

+TopMOKeHUs TIPOTUBOBK/TFOUEHUEM
XO0J/10CTOTr0 X0A4a

['enepaTopHbIi

Kak 3aBHCHT 4acTOTa BpalieH!usl poTOpa OT YaCTOThI BpallleHUusi MarHUTHOIO M0JI CTaTopa U
CKOJ/Ib)XXeHuda"?

fr=h
f=N

S
=0
fi=15

-

JIaHHBIN PUCYHOK O M W/TIOCTPUPYET PeXXUM HU3MeHeHHsl YaCTOThI BPaLleHUs
ACUHXPOHHOI0 BUraTeJisl yTeM U3MeHeHUs:

YacToThl MUTAaKOIero HarpsokKeHust

+CKOJIb)KeHUs

Uwcsia rap 1oJirocoB

MowmeHTa Ha Bany

Kakoe CKo/Ib)KeHHe aCHHXPOHHOTO JJBHUTaTe/IA Ha3bIBAaeTCs KPUTHUECKUM?
MakcrManbHOe CKOJIbKEHUE [IBUTaTe st
CKoOJTb)KeHHe JIBUTaTesIs TIPH paboTe BXOOCTYHO
+CKO/Ib)KeHHe JBUraTesis, IPH KOTOPOM JIBUTaTe/lb Pa3BUBAeT KPUTHUECKUH MOMEHT
CKoJIb)KeHHe JBUraTesisi B HOMUHATBHOM PeXXUMe

15



Yuc/10 MO/TIOCOB ACHHXPOHHOT'0 /IBUTaTe/Is, H300pPa)KeHHOT'0 HA PHCYHKe
paBHO

+[iBym
YetbipeM
IIIectn
Bocsmu

Kak 3aBucut 3/]C poTopa Bpaiamierocsi aCHHXpOHHOI'0 3/1IeKTPO/BUraTe/ifl 0T CKOJ/Ib)KeHUus?
He 3aBucur

+ IIpssMo nponopLioHabHa CKOJIbXKEHUIO
O6paTHO MpOMNOpLIMOHATbHA CKOJIbXXEHUIO
KBazpaTuHa CKO/IbXEHUIO

IZ[OﬁaBO‘thIe MnoTepHu ACMHXPOHHOI'O iBUI'daT€/IA PABHBI:

P,,; = 0,005R

+

])006 :I)l_])2
R)06 R_Pex

M

P

006

5P

JlaHHbBIA PUCYHOK ¥max M cooTBETCTBYET pery/IMpoBaHHMI0 CKOPOCTH
ACHMHXPOHHOI0 3/IEKTPOABUIaTe/Isl IyTeM H3MeHeHHS:

Yucsia map roJjrocoB

CKoJbKeHust

+YacToThl MUTAOILel CeTH

Hanpsoxkenus

Ha pucyuke u300pakeHa cxema:
JBuraress MoCTOSHHOrO TOKa
CHUHXPOHHOTO JBUTaTesIst
+KOHeHCaTOPHOr0 aCUHXPOHHOT'0 ABUTraTesIst
I'enepaTopa

16



YacroTa BpallieHHsi MarHUTHOro 1moJis craropa 3000 06/mMuH. YacroTa BpaieHusi poropa 2940
00/MuH. UeMy PaBHO CKOJ/Ib)KEHHE?

20 %

2%

+0,2 %

[nst pellieHys 3aZjlauy HeJOCTaTOUHO JAAHHbBIX

Kak u3MeHUTH Hanpas/ieHUe BpallleH!usi MarHUTHOT 0 M0/ Tpex(a3Horo Toka?
V3MeHUTH HaripaB/ieHHe HEBO3MOXXHO
Hy>xHO noMeHATh MecTamu Bce TpU (passl
+Hy>KHO ITOMEeHSITb MeCTaMH /iBe Jito0ble a3kl
Hy»Ho cxeMy coeayHeHUsI 0OMOTOK

Jst cxembl mycKa Tpex¢a3HOro aCHHXpPOHHOI0 3/1eKTPo/iBUraTe/isa B oAHOo¢Ga3HOM pexxume (puC.)
pabouas eMKOCTh KOH/IEHCATOPa PacCYMThIBaeTcs mo popmyiie:

N
R

QF
C1 -
cs5lca Cpab == Cnyck ==
C6
C3 c2
28007
Cris = U—H
+ H
48007
C —__"""H
PAB UH
1600/
C,, =
PAB UH
1600C
CPAS — - 1IYCK

H

YeM 0T/IMYAETCA ACHHXPOHHBIH Y/1eKTPOABHUraTe/b ¢ ()a3HbIM POTOPOM OT 3/IEKTPOABUTATEIsA C
KOPOTK03aMKHYTHIM POTOPOM?

+HanureM KOHTaKTHBIX KOJIeL] U IIeTOK

HanmmuveMm ma3oB yisi OXJIaKAE€HUS

Yucnom KaTyiiek 0OMOTKU cTaTopa

HanmuumeM KjieMMHMKa

CooTHoIIeHHe MeXAy MYCKOBbIM U HOMUHA/IbBHBIM TOKAMH dCHHXPOHHOT' O ABUI'aTe/IdA 6y}I[ET:

I, =06
I, =1

I, =21,

1, =(10..12)1,

17



|

ix r.-l |

Ha pucyHnke
OpHocnoiHas
+[IByxcnolHas
[ByxcnoiiHas
C yKOpOYeHHbBIM I11aroM

u300pakeHa 0OMoOTKa:

Kak PACCIUTBIBAECTCAH IMYCKOBAA €EMKOCTDb /1A pHGOTBI Ipexq)a:moro dCUHXPOHHOI'0
3JIEKTPOABUIdATE/IA B O,Z[H0(l)a3HOM pE)KI/IME?

Cm/CK = 2CPAE
Cnycz( = 3CPAE

LCe =@2..5)C,
CﬂyCK = (1'"1’5)CPAE

i

—J
—
A4

=

@8

M300pakeHHas HA PUCYHKe

HEPEKJ'IIO‘-IEHI/IH CO 3Be3/1bl Ha TPeYT'OJIbLHUK

+ITycka c moMoIIbi0 [06aBOYHBIX Pe3HCTOPOB
PeBepcupoBanus

TOPMO)KQHI/IH IMMPOTHBOBK/IFIOUEHHNEM

cxeMa CIYXKUT Ui

JJIeKTpHuecKHe MallluHbl, Ipe/{Ha3HavYeHHbIe /I CHHXPOHHOM CBSI3U, Ha3bIBaIOT
KonpencaropHeiMu

®dazoperyniaropamu
+CebCUHaAMU
[TTaroBsiMu

JlBuraren, MOABH)XKHAA YaCTh KOTOPOr'0 COBepLIaeT MOCTynare/IbHbIe ABHXEHUA, Ha3bIBaeTCA
KomnayHHbIM

CepuriecHbIM
+JIuHelHbIM
PeBepcrBHBEIM

IToueMy cepjeYHHK BpPaLAIOMIErocsi AKOPsi HAOMPAKT U3 TOHKHX JIMCTOB 3JIEKTPOTEeXHUYECKOM
CTa/iu, U30/TUPOBAaHHBIX /IPYT OT pyra?

VI3 KOHCTPYKTHUBHBIX COOOpaKeHUi

7151 yMeHbIIIeHUs] MarHUTHOTO COTIPOTHBJIEHUSI TIOTOKY BO30Y>K/IeHHsT
+ /1711 yMeHbIlIeHHs TeIJIOBbIX TTOTePh HAa BUXPEBbIE TOKU
151 yMeHbI11eHUs] pa3MepoB
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KakoBo 0CHOBHOe Ha3HauUeHHe KO/U/IEKTOpa B MallMHe MOCTOSHHOI0 TOKa?
KperieHve 06MOTKHY SIKOPSI
+DJIeKTpUUecKoe coeJuHeHHe Bpalljatolieiicsi 0OMOTKH SIKOPS C HETIOABW)KHBIMU KJIeMMaMy
MallIMHbI, BLIPSIM/IEHHE TTePEMEHHOT0 TOKA B CEKLIUAX 0OMOTKH SIKOPSI
YnyuiieHuve oxnakaeHus
YMeHblIeHNS] UCKPEeHUS

JInsA co3gaHusA B MalIMHAX 00/IbIIONH MOIJHOCTH MarHUTHOI'0 MOTOKA BO30Y)KIeHUs CTy)KaT:
+I'maBHBIE TTOIHOCHI
[obaBoUHbIe MTOTHOCHI
Kak riaBHbIe, Tak 1 00aBOYHbIE TTO/IFOCHI
BTopocrenenHsle rotoca

N300pa)keHHasi HA PUCYHKe =1 mammHa MOCTOAHHOr0 TOKA HMeeT B030y)K/]eHHe MarHUTHOT' 0
NoTOKa:

[TapannensHoe

[TocnenoBaresnbHOE

+OT MOCTOSTHHBIX MarHUTOB

CwmeruanHoe

O0OMoTKa, n300pakeHHasi HA PUCYHKe
+I1leTneBou
BonHosou
KombuHupoBaHHOM
KpecTtoobpa3zHoit

, Ha3bIBaeTCH:

Hanpas/ienue BpaleHus AKOps ABUraTe/Is MOCTOSHHOI'0 TOKA 3aBHCHUT OT:
ITonspHOCTH 11OJIFOCOB
HaripaB/ieHust TOKa B POBOJAHUKAX 0OMOTKH SIKODSI
[TosIpHOCTY TIO/TFOCOB M HaIIpaBJIeHUs TOKA B MPOBOJHUKAX OOMOTKH SIKOPSI
+Bce oTBeThl BepHBI

ITo kakou ¢opmy.ie onpepensierca 3/JC MalIMHbBI MOCTOAHHOIO TOKAa?

E=Cynl,
+E=C.Dn
E=Cynl,
E=5C,nl,
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Yuc/10 ma3oBbIX CTOPOH ABYXC/IOHHOM MeT/IeBoii 00MOTKH SIKOPA onpejesisieTcs mo ¢opmyJie

Ln, =20, S,
N=2§-Ww,
S
S, ==
Z
58
27

Kakoii cioco0 ynyuiieHusi KOMMYTAI[{UH 1[e/1eC000pa3Ho MCIO/Ib30BaTh B MOIHBIX MAIIMHAX
MOCTOSIHHOT'0 TOKA MPH NepeMeHHO! Harpyske?

+CMelLjeHue 111eTOK C TeOMeTpUYeCKOr HelTpaau

Y CTaHOBKY JI0TIO/IHUTE/bHBIX OTFOCOB

OG6a BhIIIeyKa3aHHbIe criocoba

[TpuMeHeHWe 06ABOYHBIX PE3UCTOPOB

Y c/10BUAAMH CHMMeTPHH 00MOTKH AKOPSA SIB/IAIOTCH:
Kaxkziast mapa napasisie/ibHbIX BeTBel J0/DKHA COCTOSITh M3 OJJMHAKOBOT'O YKMC/la CeKLUN
CeKLuM Ka)kJJ0M TIaphbl Mapa’iie/ibHbIX BeTBel J0/DKHbI 3aHMMAaTh Ha sIKOpe 0JMHAaKOBOe UMCJIO
1a3oB
Kaxxgast mapa mapasuie/ibHbIX BeTBeld 0OMOTKHU J0/DKHA 3aHUMaTh OZMHAKOBOE TOJIOKEHHUEe
OTHOCHTE/IbHO CUCTEMBI I'JIaBHBIX TTOFOCOB
+Bce yka3aHHbIe BblIllie YCIOBUS

M300pakeHHasi HA PUCYHKe MalllMHA
+I1apasnnensHoe
ITocnenoBarensHOE
HesaBucumoe
CMeliiaHHOe

IMOCTOAHHOI'0 TOKA UMeeT BOBGY)K]I[EHI/IEZ

M300pakeHHasi HA PUCYHKe
[TapannensHoe
+IlocnenoBarenbHOe
Hezasucumoe
CwmeruaHHoe

MdllIMHA IMOCTOAHHOI0 TOKAd UMeeT BO3GY)I(,Z[EHI/IE:
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N300pakeHHasi HA PUCYHKe MallIMHA
[TapannensHoe
ITocnepnoBarensHOE
HesaBucumoe
+CMemiaHHOe

IMOCTOAHHOI'0 TOKd UMeeT BOBﬁym]I[EHI/IEZ

Kakoe ydioBue CaMOBO36Y)KI[eHHH 0053aTe/ILHO JINj 6 | reHepaTopa?
+HOMMHAJ/IbHasA 4acTOoTa BpallleHUs

PeXUM HOMHHAa/IbHOM Harpy3kKu

PeXXUM KOPOTKOI'O 3aMbIKaHHSA

OTCYTCTBHE TOKA B 00MOTKe B036Y)K'E[6HI/IH

Kakoe ydioBue CaMOBO36Y)KI[eHHH 00s3aTe/ILHO AJIA CHHXPOHHOI0 reHepaTopa?
+HOMUHHA/ILHBIA TOK 0OMOTKH BO36y>K,E[EHI/IH

PeXUM HOMMHA/IbHOM Harpy3kKu

PeXXUM KOPOTKOI'O 3aMbIKaHHSA

OTCYTCTBHE TOKA B 00MOTKe B036Y)K'E[6HI/IH

Kakas HeHCIpaBHOCTH MOXeT ObITh B TpaHcdopMaTope?
+06pBIB 0OMOTKM OZIHOM (ha3bl

KOPOTKHe 3aMbIKaHHsl B CTaTOpe

KOPOTKHe 3aMbIKaHUsI B SIKOpe

KOPOTKHe 3aMbIKaHUsl B pOTOpe

Kakas HeHCIpaBHOCTh MOXXeT ObITh B 3/IEKTPO/BUraTe/IAX?
+Me>KBUTKOBbIE 3aMbIKaHUSI

oTcyTcTBUe fucbanaHca

OTCYTCTBHeE Ileperpesa

COMPOTHBJIEHHE W30JISILMH BbIllle HOPMBbI

Kakasi HeHCIIpaBHOCTb MOJKeT ObITh B 3/IEKTpOreHepaTopax?
+0TCYTCTBME OCTaTOUYHOTO MarHUTHOIO NTOTOKA

oTCyTCTBUe fucbanaHca

OTCYTCTBHeE Ileperpesa

COTPOTHBJIEHVE U30JISILIMY BbILLIe HOPMBI

Kako# MaTepuas ucno/ib3yercs AJjis IeTOK 3/IeKTPHUeCKHX MalliH?
+rpadur

AIIFOMUHUMN

Me/[b

CTasb

Kako# MaTepuas ucno/ib3yercs Ajisi KO/UVIEKTOPHBIX IUIACTHUH 3/IEKTPHUYeCKMX MallNH?
+Melb

rpaur

AIFOMUHUI

CTasb
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Kakoii MaTepHas HCI0/Ib3yeTcA /i 00MOTOK /IEKTPHUYECKHUX MAIIUH?

+Me[b

rpaur
AIIFOMUHUI

CTaJ/lb

Kakoii MmaTepuas HCI0/Ib3yeTCs /il J00aBOYHBIX COMPOTHB/ICHHI ?
+HUXPOM

rpaur

AIIFOMUHUI

CTaJlb

Kako# MmaTepuas ucno/ib3yercs Jjisi MAarHUTONMPOBO/ja 3/IEKTPHUeCKHX MalluH?
+3/1eKTpOTeXHHUYeCKasl CTajlb

HUXPOM

rpaur

AIIFOMUHUI

Kakoii npu0op u3mepsieT 4aCTOTy BpallleH!sI POTOPA ABUraTe/IsA?
+TaxoMeTp

amrepMeTp

BOJIbTMETP

BaTTMeTp

Bonpocs! AJisi 3aIMThI J1abopaTopHO# padoTsl (ompoc) mo Teme:

JlabopamopHas paboma «/lechekmayusi acCuUHXpOHHO20 08U2amessi NPU peMOHMe»

1.
2.
3.

v

N

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Ha3HaueHue u MaTepuas COCTaBHBIX UacTell aCHHXPOHHOTO ABuratens (A/l).

BykBeHHO-1[U(ppOBasi MapKUPOBKA YC/IOBHBIX «Haua/l» U «KOHI[OB» CTaTOPHBIX 00OMOTOK A/I.
[Touemy B masax cTaTOpa aKTHBHAs YaCThb OOMOTKM OXJIaXKJAeTCs Jiydllle, ueM J000Bast 4acTh Ha
BO3Jyxe?

Kto u korga u306pén 3-x dazubiii AL?

Yro u3mensiiock B A/l 3a 3t 130 J1eT: B ctanu, B 0OMOTKaxX, B Bece, B iU3aiiHe, B SHEPreTUUeCKUX
roKasaTesisax?

Ot kakux napametpoB A/l ¥ nuTatoleli CeTH 3aBUCUT BpalLlatoIIUi MOMeHT Ha Bainy A/l?
[TpuBeauTe TIpUMep pacuéTa Kak0u TOUKM (KOOPAWHATHI) TI0 0CH abCI[MCC U TI0 OCU OpAMHAT Ha
KOODP/IMHAaTHOM TJIOCKOCTH.

3aueM CTpOSITCS MeXaHWuecKasi XapakTepucTtuka A/l ¥ MexaHWYecKasl XapaKTepHCTHKa paboueii
MallUHbI?

OT KakMX BeJIMUMH 3aBUCHUT MOTpeb/sieMast 3/1eKTpUuUecKast MOII[HOCTD?

OT KakMX BeJIMUMH 3aBUCHUT MOTpeb/IsieMast 3/1eKTpUUecKast SHEPTHsl?

EquHuLbl usMepeHust 3TUX Be/IMUUH: MOL[HOCTU U SHEPTUH.

KoHTponbHO-13MepuTe/ibHbIe PUOOPHI ITUX BEJTMYNH: MOIIHOCTH U SHEePTUU.

CpaBHUTe/IbHbIE JOCTOMHCTBA U HeJJOCTaTKX W3MepPUTe/IbHBIX TPaHC(OPMaTOPOB.

®du3nueckuii CMbIC/ KO3 PUIMeHTa aKkTUBHOW MOIITHOCTHU (COS ).

Kakoi1 cMbIc/1 B KOMIIeHCal[iy peakTUBHOM MOIITHOCTU (TOKa)?

Kakoi1 pe>xrM Ha3bIBaeTCsl pe30HaHCOM PeaKTUBHBIX TOKOB, a KAKOW pe30HaHCOM HarlpsyKeHUn?
PaciumdpytiTe OykBeHHbIE U [TUPPOBbIe 0003HAUEHHST TTACTIOPTHBIX HOMUHA/IbHBIX JaHHBIX AT,
Kakue KOHTpOJIbHO-U3MepUTe/TbHbIe TPUOOPHI MOTYT U3MEpPSTh BEJWUMHY TOKA, HarpsyKeHUS,
YyacTOTy BpallleHus1, TeMIiepaTypy?

Kakas norvka npucBavBaeT UH/IeKC «1»MapaMeTpaM CTaTopa, a UHAEKC «2» TlapaMmeTpaM poTopa?
Kak onpesienithb noTpebiisieMble MOLHOCTH: akTuBHYIO (P1), peaktuBHyto (Q1) u mosHyo (S1)?
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JlabopamopHasi paboma «OOHOCAOUHAs pagHO KamyuwleuHasi U KoHyeHmpuueckas obmomka A/l u ux
DeMOHM»

21

22.
23.
24.

25.

26.
27.
28.
29.
30.

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

. Kak nepeBecT MexaHuuecKyto MolIHOCThL (P2) Ha Bany gBuraresnsi u3 KBT B JiollIa/liHbIE CUJIBI
(10)

B kakux euHMLIAX U3MePEHHsT MOXKeT ObITh BbIpa)KeHa YaCTOTa BpallleHusl poTopa (W/u cTaTtopa)?
KakuMm niprbopoM u3mepsieTcsi uacToTa BpalljeHUs ?

Kak 1 uTo uaMeHsieTcs Tpu Mepek/TtoueH 00MOTOK CO «3Be3/Ibl» Ha «TPEYro/IbHUK», HO Ha CBOU
HOMUHAJIbHbIE JIMHEeHbIe HallpsHKeHUsI?

Kak Ba)kHa KpaTHOCThH IMYCKOBBIX TOKOB [/Is SKCIUTyaTaruu AJl mipu BbIOOpe IyCKO3all[dTHOM
anmnaparypsl Jij1s1 Hero?

Kakoga 11e/1b KaricyimpoBaHusi 0oMoTok D07?

UeM BBIMOJIHAIOT KarcyaupoBanve 307

Kparkasi xapakTepyucThKa KOMIIOHEHTOB KarlCy/IMPOBaHUSI.

JlocToMHCTBa U HeJOCTAaTKU KarCyIMpOBaHUsI.

[Touemy Karicy/sMpoBaHHass 0OMOTKa oxyaxgaercs Ha 10° C myuie, ueM 3aBO/JCKOW IITATHBIN
BapHaHT 0OMOTKU?

Ot kakux napametpoB AJl u nuTarolel CeTH 3aBUCUT BPALLIAlOIIU MOMeHT Ha Bainy A/l?
[IpuBenvTe ripuMep pacuéTta KaXKJou TOUKM (KOOpJMHAThl) MeXaHUueCKoW xapaktepuctuke A/l.
3aueM CTpOSTCS MeXaHWuecKash XxapakTepucTuka AJl ¥ MexaHWUecKasi XapaKTepUCTHKa paboueit
MalLUHbI?

B uém cxoxecTp ¥ pasnmvure B KOHCTpyKuuu CI' u CII?

Hatite onpenenenue YK/, AIIT, T'TIT, CI', CO, A/

B 4yém cMbIc/T acMHXpOHHOTrO mycka ggst C/1?

Kakue Be pa3Hble 0OMOTKH 10 CMBIC/Ty U MaTepHasly 3a/0’KeHbl B Tla3ax poTopa?

[Touemy mexaHnueckasi xapakTepructrka C/] Ha3bIBaeTCs «KECTKOU»?

Kakue niATb TOueK XxapakTepU3yrT MeXaHUUeCKy XapakTepucTuky A/l?

[Touemy BakHO ompezie/iEHHOe COOTHOLLUeHUe Z1, Zo v 2p ansa AL?

Yro Oyzer Hab/MOJaThCI B aBapUMHOM pexkume [yt A/l Tipyd HapyIleHUd 3TUX COOTHOIIEHWM
(HepaBeHCTB)?

JlabopamopHas paboma «/IgyxcaoliHble 0OMOMKU MAWUH C YKOPOUEHHbIM WA2OM U UX PeMOHIM»

42
43
44
45
46
47
48

49
50

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

. UeMy paBeH K03¢hdULeHT «k», yIOMSIHYTbIM B 3TUX (hopMyiax?

. I';me npuBoauTcs nHGOpMaLMsl O peKOMEeH/1yeMbIX UMc/Iax na3oB Z1 U Z;7?

. Koryia Bo3HMKaeT He0OX0AUMOCTD MepecuéTa COOTHOIIeHUH Z1, Z, u 2p?

. UTo nokasbIBaeT Npou3BeJieHNe «amnep* BUTKU» 0fHOU (a3bl A/l?

. UeM co37aéTCs1 MarHUTHOe 110J1e?

. Kakoi1 Tok Ha3biBaeTcs (pa3HbIM, a KAKOU - JIMHEHHbIM?

.Ilpu Kakux ycrnoBusix TOKU OfWHAKOBbIe (Lmwm=Ipas), @ TIPH Kakod cxemMe OOMOTOK OHM pasHbIe
(Imuu=V3 Ida3)?

. 3aKOHBI 37IeKTPOMarHUTHON UHAYKLMH Aas AJ1?

. TIpaBusio OypaBuuKa, J1eBOM pyKU, PaBOU PYKHU.

Kak onpeziensiercs Bpanjaromuii MOMEHT Ha Bajly poTopa?

[Touemy npy paBeHCTBe N1=n; BpalljarwoL{iii MOMeHT M>=07?

®opmysel D/1C potopa Ex(B), cunbl Ha BUTKuM potopa F2(H), Bpamatomuii momeHT M2(H*M).

KakuM 00pa3oM orpaHUUMBarOTCs MyCKOBbIE TOKHU?

Kakue cyIecTByIOT MATh CIIOCOO0B BO30Y>XI€HUS MarHUTHOTO otoka (@, B6) aia ATIT?

[TosicHuTe OCHOBHOE ypaBHeHUe [IBUraTe/isi MOCTOsIHHOro Toka (I1T)?

[IpuBesuTe rpuMep UCI0/1b30BaHus 3aKkoHa OMa a1 JITT?

[IpuBenuTe npuMep UCTIOIL30BaHUA 3aKoHa [xoynsa-Jlenua ansa AITT.

[TpuBepuTe npumep ucnosib3oBaHus npasuia Kupxroda gas JI1T.

[IpuBeauTe NpUMep MCIOJIB30BaHUs IPUBUIA J1eBOM pyku aJist AI1T.

[IpuBeauTe IpUMep MCMOJIBL30BaHMUs NIpaBusia npaBou pyku ass AI1T.

[TpuBeauTE IPUMeEP MCIOIb30BaHMs TipaBusia OypaBurka asist JI1T.

23



Taomna 4 — Kpurepun onjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Kpurepuu orjeHrBaHusi CQOPMHUPOBAHHOCTH KOMITeTEHLIUU
(4acTv KOMIeTeHL1MH)
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakcuUMaIbLHOr0 Oasa

Koj 1 HauMeHOBaHMe UHMKaTOpa
JIOCTVD>KeHUs1 KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

CTyzleHT AeMOHCTpUpYeT 3HaHHe OCHOBHOI'O MaTepHasa Io
TeMe, MIOKa3bIBaeT 3HaHWe U TTIOHUMaHue OYKBEeHHO-L[U(POBOIA
MapKUPOBKM CTaTOPHbIX 00MOTOK A/l, cOCTaBHbIe UaCTH
ACUHXPOHHOTO JJBUTATeJIsl; CTYAEHT, B OCHOBHOM, CIIOCOOeH
TO/ICTAHL{MH 3/IEKTPUUYECKHX CeTel OCYLL|eCTBJIAITb MOHUTOPUHI TeXHUYECKOI'0 COCTOSIHUS

000py/IoBaHusI TIO/ICTAHIUM 3/IEKTPUUECKUX ceTeld

NO-1nkoc-1 OcyiecTsisieT
MOHUTOPHUHT TeXHUUECKOT'0
COCTOsIHUSI 000PYZI0BaHUsT

Tema 3 TexH0/I0THsI PEMOHTA anMnapaToB yNpPaB/JIeHUA U 3aIUThI,
KOHTPOJ/IbHO-H3MePHUTE/IbHBIX IPUOOPOB M JATYUNKOB aBTOMATHKH.
OoHapyxeHue AedeKTOB H X YCTPAHEHHE B CXeMaXx yIpaBJ/IeHHe 3/IEKTP0000py/[0BaHHUS.

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»

KTo AB/IsAETCA OTBETCTBEHHBIM 3a 0e3o0macHoe BeJjeHHe padoT?

OTBeTCTBEHHBIN PYKOBOJUTEMb PabOT, /AOMyCKAIOIIUM, TIPOM3BOAUTENb paboT, HaOJMOAAIOMINH, UIeHbI
Opurazb

Bbijaroimuii  HapsJ, OTJArOIIMK pPaCIopsDKeHHe, YTBEpXKJAIOIIUK TepeuyeHb paboT, BBLIMO/IHSAEMBIX B
TOpSiZIKe TEeKYIIed 3KCITyaTal|ii, OTBETCTBEHHBIM PYKOBOAUTE/Ib PabOT, JOIYCKAIOIUHI, IPOU3BOJUTE b
pabot, HabmogaroIMi

OTBeTCTBEHHbBIH PYKOBOZAUTE/b PabOT, AOMYCKaIOIIUH, IPOU3BOAUTE b PaboT, HabIHOJarOIIHi
+BbIgarommii Hapsii, OTAAIOLIUI pacropsDKeHWe, YTBEpPXKIAIOIIUK TepeueHb paboT, BBITTO/HSEMBIX B
MOpsiIKe TEeKyI[el SKCITyaTalliy, BbIJAIOIIMK pPacropsbKeHHe Ha TMOJArOTOBKY pabouero Mecta U Ha
JIOTyCK B  yCTAQHOBJIEHHBIX C/IyyasiX, OTBETCTBEHHBIM DPYKOBOJWTeIb paboOT, IOMyCKarOIIUH,
TIPOM3BO/IUTE/b PAOOT, HAOJTIOAOIIUH, UleHbl OpUrazibl

KoMy nmnpejocTaB/ieHO TpaBo BbIJaud HapsAAOB W pacnopsbkeHuii (kKpome pabor 1o
npeAoTBpaIlieHUI0 aBapuil WK JTMKBHU/AlMM UX MOC/1eCTBUI)?

ToNbKO OTBETCTBEHHOMY 3a 3/IeKTPOXO035IHCTBO

PaboTHMKaM W3 uKC/la OMEepaTUBHOTO IlepCoHaja OpraHu3alu, umerommMm rpynmy IV - B
3J1IeKTpOyCcTaHOBKax HamnpsbkeHueM Bbillie 1000 B u rpynmy III - B 37eKTpoycTaHOBKAaX HalpsbKeHUEeM [10
1000 B

+PaboTHHKaM U3 umMC/ia aMHUHUCTPAaTUBHO-TEXHUUECKOTO TIepCOHasIa OpraHu3aliy, UMeIOIuM Tpyriny V
- B 9JIeKTpOyCTaHOBKax HampsbkeHueM Bbillle 1000 B u rpynmy IV - B a/eKTpoycTaHOBKaxX HarpsbkeHHueM
a0 1000 B

KoMy He Ipe0CTaB/sAeTCsA NMPaBo BbIJaud pa3pelleHu Ha MO/roToBKY pabouyux MecT M J0NMyCK K
paboTaM Ha 00bEKTAX JIEKTPOCETEBOr0 X03AHCTBA?

OrnepaTuBHOMY TiepcoHany ¢ rpymmod IV-V B COOTBeTCTBUM C [AO/DKHOCTHBIMHA MHCTPYKLUSIMU U
pacripefiesieHleM 000py/10BaHuUs 10 Criocob6am OrepaTUBHOTO YIIPABJ/IEHHS

PaboTHMKaM U3 uuCIa aJMHUHHACTPATHBHO-TEXHWYECKOTO T[IepCOHasa, YIOTHOMOUEHHBIX Ha 3TO
MUCbMEHHBIM  YKa3aHWeM  pYKOBOJUTeNs  3KCIUTyaThpymolledd  opraHuzaiuu  (06ocobieHHOro
roZipa3fiesieHrsi) TP 3KCIUTyaTalluM 3/IeKTPOYCTAaHOBOK, HAaXOASIIMXCS B OIMEpPaTUBHOM YIpaB/eHUH
JIpyrux CyOBeKTOB 3/1eKTPOIHEPreTHKH

+PaboTHHKaM U3 umMC/ia aMUHUCTPATUBHO-TEXHUUECKOTO TIepCOHasIa OpraHu3aliy, UMeIoIuM Tpyriny V
- B 9JIeKTpOycTaHOBKax HampsbkeHueM Bbillle 1000 B u rpynmy IV - B a/ekTpoycTaHOBKax HarpsbkeHHueM
a0 1000 B
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KT0 g0/DKeH Ha3HA4YaThCA JONMYCKAIHUM B 3/IeKTPOyCTaHOBKAaX?
+PabOTHUK U3 UKC/Ia ONlepaTUBHOIO TIepCoHaIa

PabOTHUK U3 uKC/la PEMOHTHOTO TlepCoHasia

PaboTHUK U3 UKC/ia OTIePaTUBHO-PEMOHTHOTO MepCoHasia

PaboTHUK U3 uKC/ia aIMUHUCTPAaTUBHO-TEXHUYECKOTO TIepCoHasia

B KakoM c/1yuyae Tpe0yeTcs Bbljaua pa3pelieHus Ha MOAroTOBKY padoyero MecTa npy BbINO/THEHUH
OPraHM3allMOHHBIX MepONpUATHH N0 ofecreueHU 0e30mMacHOro mpoBeJeHUs PpadoT B
3/1eKTPOyCTaHOBKax?

+I1pu HeoO6XOAWMOCTH TIPOU3BO/JCTBA OTK/IIOUEHUN U 3a3eMJIeHHH 3/eKTPOYCTAaHOBOK, OTHOCSILIUXCS K
00beKTaM 371eKTPOCeTeBOr0 XO03sIMCTBA, HAXOJSILErocsi B 9KCIUTyaTaldd CyOBeKTOB 3/1eKTPOIHEepPreTUKU
WA WHBIX COOCTBEHHUKOB, B OTHOIIEHHWU KOTOPBIX OCYILeCTBJISIETCS OIepaTUBHOE YTipaBjieHHe TpU
OKa3aHWM yCJIyTH TI0 TiepeJaue 1eKTPUUeCKOH SHepruy OTpeOuTe siM

[Ipu Heo6XOJUMOCTH TIPOM3BOACTBA OTK/IHOUEHUM W 3a3eM/IeHUM 371eKTPOYCTaHOBOK, OTHOCSIIMXCS K
00beKTaM 3JIeKTPOCEeTeBOr0 X03sIMCTBA, HAaXOASALIMXCS B SKCIUTyaTalii CyOBeKTOB 3/1eKTPOSHEPTeTUKH B
CJlyyae orpaHUueHHs pe)xuMa roTpeb/ieHust 31eKTPO3Heprun

[Ipu Heo6XOAUMOCTH TMPOW3BO/CTBA OTK/IFOUEHUM U 3a3eM/IeHHH 371eKTPOYCTaHOBOK COOCTBEHHUKOB, B
OTHOLIEHUM KOTOPBLIX OCYIeCTBJISIeTCS OrepaTUBHOE yIpaBjieHue, TPU OTCYTCTBUM aBTOHOMHBIX
pe3epBHBIX UCTOUHUKOB MUTaHUS

Kakoe coBMeljeHHe 00513aHHOCTeH /IOy CKaeTCA /I OTBeTCTBEHHOT0 PYKOBOAUTE/IsA padoT?

Unena 6purapi

+Jonyckatoiero (B 3/1eKTPOyCTaHOBKaX C MPOCTOM Y HaTJISIAHON CXeMOW)

[TpousBoauTesisi paboT U JOMYyCKaroLero (B 31eKTPOyCTaHOBKAaX, He UMEIOIMX MeCTHOTO OrepaTUBHOTO
repcoHasa)

[Tpou3BoauTenst paboT U JOMyCKaroiero (B 3/1eKTPOYCTaHOBKAX C TIPOCTOM M HArJISIAHON CXeMOM)

KTo nMeeT npaBo NpoBoJUTH 3/IEKTPOCBapOYHbIe PA00ThHI?

PaboTHHKM, TpOIIIe/llIre B YCTAaHOBJIEHHOM TOpsiike 00yueHre U MHCTPYKTaXK 110 0e301acHOCTH Tpy/ia
PaboTHMKH, TIpOIlIe/ilie B YCTAaHOBJIEHHOM TOpsiiKe o0yueHWe W TIPOBEPKY 3HAHWM 10 MPOMBIIILJIEHHOM
0e301acHOCTH

+PaboTHMKH, TIpolleziie oOyueHWe, WHCTPYKTaXK W TMPOBEPKY 3HaHWK TpeboBaHWi 6e30MacHOCTH,
MMeIOIIMe TPYIIY T10 3/IeKTPoOe30macHOCTH He Hike I 1 COOTBETCTBYIOIIUE YA0CTOBEPEHHUS

KT0 HMeeT NpaBo BBINOJIHATH CBAPOUYHbIe Pa00ThI B 3aMKHYTBIX WIH TPY/AHO/JOCTYIHBIX MecTax?
[Ba cBapiyka: ojuH paboTaeT, BTOPOi1 CTpaxyeT

+CBapmMK TI0J, KOHTPOJIEM [BYX HAO/MIOAAIOMUX, OAWH W3 KOTOPBIX WMeeT TPYyMIy TIo
y/1eKTpobe3ornacHoCcTH He Hike 111

CBapliyK, UMeOLI1I IPYIIIY I10 371eKTpo06e301acHOCTH He HIKe [V

Takue paboTbl paBU/IaMU 3arperarTCs

YeMy AO/DKHBI COOTBETCTBOBATh KOHCTPYKIWS, UCIIO/THEHHE H KJIAaCC U30/IALMU 000pyAOBaHUs Ha
TEXHO/IOTHYeCKOMH 3/IEKTPOCTAaHIMH NOTpeduTesisi?

[TapameTpam ceTu U 3/1eKTPONPHUEMHUKA

YcnoBusiM OKpysKaroleit cpefibl

BHeltHuM BO3€CTBYIOLMM (haKTOpam

+[lapameTpam ceTH U 371€KTPONPUEMHHUKA, YCIOBUSIM OKPY>Katolllel Cpe/ibl U BHELLIHUM BO3/elCTBYIOLUM
dakTopaM WM Jo/KHA ObIT 0OecrieueHa 3alljUTa OT 3TUX BO3/eMCTBUI

I'ne MO/DKHBI YKA3bIBaThCSl CBEJAEHUS 0 HA/IMYMU Pe3ePBHBIX CTALMOHAPHBIX W/IH NepeABIKHBIX
TOII, uX yCTAaHOB/IeHHOW MOII{HOCTH M 3HAU€HNH HOMHHA/IBHOTO HaNpPsDKeHUs ?

B moroBope sHeprocHabKeHUsI

Ha snektpuueckux cxemax IToTpeburesns

+Ha anektpuueckux cxemax [ToTpeGuTessi U B JOrOBOPe SHEPrOCHA0XKEHUS

B 3kcriyaraijioHHOM OKyMeHTal[u|
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Kakoe 3/71eKTp0o00opyAOBaHHUeE [JONYCKAETCS K IKCIIyaTallii BO B3PHIBOONACHBIX 30HAX?
JItoObie MCITpaBHBIE 37IEKTPOYCTAHOBKH

+3OnekTpoobopyJ0BaHKe BO B3PbIBO3ALUILEHHOM MCIIOJTHEHUH

OnekTpoobopy/j0BaHKe BO B3PhIBOIIOKapobe30macHOM UCIIO/THEHUH

MoXHO /M TPUHAMATh B JKCIUIyaTalMi0 B3pbIBO3alUIIEHHOE 3/IEKTPO00OpYy/J0BaHHE C
HeJo/e/KaMu?

Mo>KHO, MPH YCIOBUH, UTO HEJIOZIEJIKH B TeUeHHe Mecsiia OyAyT yCTpaHeHbI

MoykHO, ec/ii ecTh pa3pellieHre opraHoB PocTexHazi3opa

Mo>kHO, eC/ii 3TO Jie/iaeTcs M0 yKa3aHWI0 PYKOBO/CTBA OpraHU3aLuu

+IIpuem Takoro o60pyJoBaHUS B FKCILTyaTal[{i0 He I0MyCKaeTCs

Mo>XHO /1M BK/IOYaTh aBTOMAaTHUeCKH OTK/IIUMBIIYIOCS 3/IeKTPOYCTAaHOBKY, KOTOpPasg HaXOAUTCS
BO B3PBIBOOIIACHOM 30HE, 0e3 BbIICHEHHSI MPUYHH ee OTK/TFOUYeHHUs?

Mo>kHO, ec/Ti OTK/TIF0UeHHe TTPOM30LLI0 Ha OUeHb KOPOTKHMM MOMEHT BpeMeHU

Mo>kHO, eC/ii TIpU MOJK/IF0OUeHHH PsiJIOM HaXOAUTCS CTaplUXi U3 MepcoHana

+be3 BbISICHEHUsI U YCTpaHeHHs PUYMH ee OTK/IFOUeHUs TOBTOPHOe BK/IFOUeHHe He pa3pelaeTcst

Kakasn cucrema 3a3em/ieHUs U3 MepeurcIeHHbIX 0THOCUTCA K cucteme TN?

Cucrema, B KOTOpPOW HeWUTpasb MCTOYHMKA IMUTaHUS M30/IMPOBaHa OT 3eMJIM WM 3a3eM/ieHa uepe3
npuOOpbl UM yCTPOMCTBA, MUMeroL[He OO/bllIoe COMPOTHBJIEHWE, a OTKPBIThIE TPOBOJSIINE YacTh
3J/IEKTPOYCTaHOBKH 3a3eMJIeHbI

Cucrema, B KOTOPOM HeWTpaib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJIeHa, a OTKPbITble MPOBOJSALIME YaCTH
3JIEKTPOYCTaHOBKHU 3a3eMJIeHbl C TIOMOLLbIO 3a3eMJISIIOLero yCTPOMCTBA, 3/1eKTPUUeCKU He3aBUCUMOIO OT
I/1yX03a3eM/IeHHOU HelTpaiy UCTOYHUKA

+CucreMa, B KOTOPOM HeUTpaib UCTOUHMKA MTUTAHUS [JIyXO 3a3eMJieHa, a OTKPBITbIe MPOBOJALINE YaCcTH
5/IeKTPOYCTAaHOBKM TPUCOeJUHEHbl K TJ/lyX03a3eM/IeHHOM HeWTpa/lyd HMCTOUHMKA MOCPe/ICTBOM HYJIEBBIX
3aLMTHBIX IPOBO/JHUKOB

Kakas cucrema 3a3em/ieHUs U3 IlepedyrC/IeHHbIX 0THOCUTCA K cucteme TN-C?

Cucrema, B KOTOpPOM HeWTpaib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJ/IeHa, a OTKPbITble MPOBOJSALIME YaCTH
5/IeKTPOYCTAaHOBKM TPUCOeJUHEHbl K TJ/lyX03a3eM/IeHHOW HeWTpa/lyd HWCTOUHMKA MOCPe/CTBOM HYJIEBBIX
3aLMTHBIX IPOBO/JHUKOB

Cucrema, B KOTODOHM HYJIEBOM 3alllUTHBIM W HY/I€BOW pabOuWii MPOBOJHUKK pa3felieHbl Ha BCEM ee
MIPOTSDKEHUU

+Cucrema, B KOTOPOW HYJIEBOW 3all[UTHBIA W HYJ€BOM pabOuMii TPOBOJHWKK COBMEILEHBI B OJHOM
MIPOBOJHUKE Ha BCEM ee TIPOTSHKEeHUU

Cucrema, B KOTOPOM (DYHKLIMM HYJIEBOTO 3allIUTHOTO M HYJIeBOro pabouyero MpOBOAHUKOB COBMEILIEHbI B
OZIHOM MPOBOJHUKE B KAKOW-TO ee YaCTH, HauMHasi OT UCTOYHHUKA [TUTaHUS

Kakas cucrema 3a3em/ieHUs U3 IIepeYrC/IeHHBIX 0THOCUTCA K cucteme TN-S?

Cucrema, B KOTOpPOM HeWTpajib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJieHa, a OTKPbITble MPOBOJMALINE YaCTH
5/IeKTPOYCTAaHOBKM TPUCOeJUHEHBbI K TJ/lyX03a3eM/IeHHOM HeWTpa/lyd HMCTOUHMKA MOCPEe/CTBOM HYJIEBBIX
3allUTHBIX [IPOBOJHUKOB

+Cucrema, B KOTOPOU HyJIeBOW 3alllUTHBIM U HYJ€BOW pabouwii NMPOBOJAHUKM DPasfie/ieHbl Ha BCEM ee
MIPOTSDKEHUU

Cucrema, B KOTOPOW HYJIEBOM 3alllUTHBIM W HyJeBOoW pabouuii NMPOBOJHUKUA COBMEIEHBI B OFHOM
IPOBO/IHUKE Ha BCEM ee IPOTsUKeHUU

Cucrema, B KOTOPOU (DYHKLIMM HYJIEBOTO 3allIUTHOTO U HyJIeBOro pabouero MpOBOAHUKOB COBMEIEHBI B
OJIHOM MPOBOJHYKE B KAKOW-TO ee YaCTH, HauMHasi OT UCTOYHHUKA TUTaHUS
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Kakas cucrema 3a3em/ieHUs U3 IepedyrC/IeHHbIX 0THOCUTCA K cucteme TN-C-S?

Cucrema, B KOTOPOM HeWTpajib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJ/IeHa, a OTKPbITble MPOBOJSALIME YaCTH
3/IeKTPOYCTAaHOBKM TPUCOeJUHEHBbl K TJ/lyX03a3eM/IeHHOW HeWTpa/lyd HWCTOUHMKA MOCPEe/CTBOM HYJIEBBIX
3aLMUTHBIX IPOBO/JHUKOB

Cucrema, B KOTODOW HY/IEBOM 3alllUTHBIM W HY/I€BOW pabOuWii MPOBOJAHUKK pa3fiesieHbl Ha BCEM ee
MPOTSDKEHUU

Cucrema, B KOTOPOW HYJIeBOM 3alllUTHBIM W HyJ/eBOW pabounii TPOBOJHUKUA COBMEIEHbl B OFHOM
NIPOBOJHUKE Ha BCEM ee TIPOTSHKEeHUU

+Cucrema, B KOTOPOH (YHKIMM HYJIEBOTO 3allIUTHOTO U HYJIEBOr0 paboyero MpoOBOAHUKOB COBMEIIIEHBI B
OJIHOM MPOBOJHUKE B KAKOW-TO ee YaCTH, HauMHasi OT UCTOYHUKA [TUTaHUS

Kakas cucrema 3a3em/ieHUs U3 MepeurcIeHHbIX 0THOCUTCA K cucteme TT?

Cucrema, B KOTOPOM HeWTpajib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJieHa, a OTKPbITble MPOBOJALINE YaCTH
3/IeKTPOYCTAaHOBKM TPUCOeJUHEHBbl K TJ/lyX03a3eM/IeHHOW HeWTpa/lyd HWCTOUHMKA MOCPEeCTBOM HYJIEBBIX
3aLMTHBIX IPOBOJJHHUKOB

Cucrema, B KOTOpPOW HeWTpasb MCTOYHMKA IMUTaHUS M30/IMpOBaHa OT 3eMJIM WM 3a3eM/ieHa uepe3
npubopbl WM YCTPOWMCTBA, HMerol[ue OOoJIbIIoe COTIPOTHB/IEHHE, a OTKPbIThle TPOBOJSIIME YacTU
3J/IEKTPOYCTaHOBKH 3a3eMJ/IeHbI

+CucreMa, B KOTOPOM HeUTpaab UCTOUHMKA MTUTAHUS [JIyXO 3a3eMJieHa, a OTKPBITbIe MPOBOJALINE YaCcTH
3JIEKTPOYCTaHOBKHU 3a3eMJIeHbl C TIOMOLLbIO 3a3eMJISIOLero YCTPOMCTBA, 1eKTPUUeCKU He3aBUCUMOIo OT
I/1yX03a3eM/IEeHHOU HelTpaiy UCTOYHUKA

Cucrema, B KOTOPOM (DYHKLIMM HYJIEBOTO 3allIUTHOTO M HyJIeBOro pabouero MpOBOAHUKOB COBMELEHbI B
OJIHOM MPOBOJHUKE B KAaKOW-TO ee YaCTH, HauMHasi OT UCTOYHUKA [TUTaHUS

Kakas cucrema 3a3em/ieHUs U3 NepeurcIeHHbIX 0THOCUTCA K cucteme IT?

Cucrema, B KOTOpPOM HeWTpajib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJ/IeHa, a OTKPBITble MPOBOJSALIME YaCTH
3/IeKTPOYCTAaHOBKM TPUCOeJUHEHBbl K TJ/lyX03a3eM/IeHHOM HeWTpalyd HMCTOUHMKA MOCPEe/CTBOM HYJIEBBIX
3aLUTHBIX IPOBOJJHMKOB

+Cucrema, B KOTOpDOM HeWTpa/lb MCTOYHMKA NUTaHUS MU30/MpOBaHa OT 3eMJIM WM 3a3eMJleHa uepe3
npyuOOpbl WM yCTPOMCTBA, MMeoL[ue OO/blIoe COMPOTHUBJIEHWE, a OTKPBIThbIe MPOBOASIINE YacTh
3JIEKTPOYCTaHOBKH 3a3eMJIeHbI

Cucrema, B KOTOPOM HeWTpaib MCTOUHMKA MUTaHUS [JIyXO 3a3eMJ/IeHa, a OTKPbITble MPOBOJALINE YacTH
3JIEKTPOYCTaHOBKHU 3a3eMJIeHb] C TIOMOLLbIO 3a3eMJISIFOLero yCTPOMCTBA, 3/IeKTPUUeCKH He3aBUCUMOIO OT
I/1yX03a3eM/IeHHOU HelTpaiy UCTOUYHUKA

Cucrema, B KOTOPOM (DYHKLIMM HYJIEBOTO 3allIUTHOTO M HYJIeBOro pabouero MpOBOAHUKOB COBMELIEHbI B
OJIHOM MPOBOJHUKE B KAKOW-TO ee YaCTH, HauMHasi OT UCTOYHUKA [TUTaHUSA

YTo Ha3bIBaeTcss pabouuM 3a3eM/IeHHEM?

[TpepHamMepeHHOe 3/IEKTPUUECKOE COeIMHEHHWEe KaKOW-M00 TOUKW CeTH, 3/1eKTPOYCTaHOBKU WU
000py10BaHUs C 3a3eMJISIIOIIM YCTPOHCTBOM

3a3emsieHre, BBITIOHSIEMOE B 1[eJIsIX 37IeKTP00e30macHOCTH

+3a3emsieHMe TOYKM WM TOYEK TOKOBEAYIIUX YacTeld 3/IeKTPOYCTAaHOBKH, BBITIOIHSIEMOE [IIst
obecrieueHust pabOTHI 37IEKTPOYCTAHOBKH (He B LIe/ISIX 371eKTPOOe30macHOCTH)

YTo Ha3bIBAeTCA 3aMTHBIM 3a3eM/IeHHEM?

[TpepHamMepeHHOe 3/IEKTPUUECKOE COeIMHEHHEe KaKOW-M00 TOUKW CeTH, 3/1eKTPOYCTaHOBKU WU
000py10BaHUs C 3a3eMJISIIOIIMM YCTPOHCTBOM

+3a3emsieHue, BBITIOHSIEMOE B L[eJISIX 3/IeKTPOOe30macHOCTH

3a3eM/ieHHe TOUKU UM TOUEK TOKOBEAYII[UX YacCTel 371eKTPOYCTaHOBKH, BBITIOJIHSIEMOE [Jisi 00ecreueHust
PabOoTHI 37IEKTPOYCTAHOBKH (He B IIe/IsiX 371eKTP00e30macHOCTH)
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Kakue mMepbl 3alMThI OT MPSAMOro NMPUKOCHOBEHHUSI [AO/DKHBI ObITH MPHUMEHEHbI AJ/IA 3alUThI OT
MOPAKEHHA /IEKTPUUECKUM TOKOM B HOPMA/IbHOM peXume?

+OcCHOBHas U30JIALMSI TOKOBEAYIIUX YacTei

OrpaxaeHus ¥ 000/I0UKU

YcraHoBKa OapbepoB

Pa3melijeHre BHe 30HBI ZIOCSTaeMOCTH

[TpuMeHeHHe CBEPXHU3KOTO0 (Masioro) HarpsHKeHUst

Bce nepeuriciieHHbIe MepBI 110 OT/Ie/IbHOCTH WK B COUETAaHUU

Bonpocs! AJisi 3amMThI J1abopaTopHO# padoTsl (ompoc) mo Teme:

JlabopamopHas paboma «OcHOBHble HeUCNpagHOCMU U peMOHM NyCKO3aWumHol annapamypbi»
1. Ilpsmblie MeTOAbI UMEpEeHUSI.

KocBenHble MeToibI U3MepeHUsl.

HerpepbiBHBIE MeTO/ bl U3MEPEHUSI.

JvicKpeTHbIe MeTO/IbI U3MepeHUs.

TOUHOCTH U3MepeHuH.

Kiaccel TouHOCTH TTPUOOPOB.

OcCHOBHBIe TIOHSITHS 00 y371aXx, AeTaasX U MeXaHU3Max MpuOopoB.

Knaccudukanys geraneit 1 MexaHU3MOB.

[ToTeHLMOMeTpUUECKIE, TEH30METPHUUECKHE U TePMOMETPUUECKUe TIpeoOpa3oBaTesiy.

10 TeH30MeTpUUeCKHe TTpeobpa3oBaTe/Iu.

11. TepmomeTpuyeckre nmpeobpa3oBaTeIH.

12. IHayKI[MOHHbIe TIpeobpa3oBaTesiu.

©CONDU A WN

JlabopamopHass paboma «OO6HapyxceHue U yYcmpaHeHUue HeucnpasHocmell 8 cxeme ynpae/neHus
2/1eKmpodguzamenem»

13. IuddepeniianbHbie ipeobpazoBaTesy.

14. EMKOCTHBIe ripeoOpa3oBare/u.

15. 'eneparopHbie peoOpa3oBaTe/ii CKOPOCTH.

16. 'eneparopHbie ipeoOpa3oBaTe/ii YCKOPeHMUS.

17. 'eneparopHble TipeoOpa3oBaTesiv TeMIlepaTyphl.

18. Ha3HaueHue, IPUHLIUII [IeCTBUS MTePBUYHBIX ITpeoOpa3oBaTesiei.

19. XapakTepucTUKU TIepBUYHBIX ITpeobpa3oBaresiei.

20. DneKTpoMexaHUYeCcKue yCUIUTEH.

21. MarHuTHble yCATUTeH.

22. DJIeKTPOHHbIE YCU/IATEJIU.

23. ITHeBMOrUApaBIMYeCKUe yCUITUTEH.

24. HazHaueHMe, IPUHLIUM JeNCTBUS U XapaKTepHUCTUKU peJie.

25. beCKOHTaKTHbIe yCTPOMCTBA yIIpaB/eHus, 3a/jatolllie YCTPOMCTBA, PeryIUpyoLie OpraHsbl.

26. VI3HOC U cMasbiBaHye.

JlabopamopHas paboma «PemoHm kamyuweK 31eKkmpuueckux annapamos HanpsizceHuem 0o 1000 B»
27. TerioBoi pexxuM paboThl TTPUOOPOB.
28. MeTo/ibl KOHTPOJIS KauecTBa MpUOOpOB.
29. IloHsiTHe O HaZle)KHOCTH.
30. Buibl ¥ IPUUYMHBI OTKA30B MPUOOPOB U CPe/ICTB aBTOMaTHU3aI|HH.
31. Crioco6bl MOBBILIEHHUS HA/IeXKHOCTH.
32. OcTUpOBKa Cpe/iCTB M3MepeHHUs..
33. TTpoBepka, KajimOpoBKa OeciKaabHbIX TTPHOOPOB.
34. TIpoBepKa, Ka/MOpPOBKa 371eKTPOMEXaHUUeCKUX TIPHOOPOB.
35. PeMOHT 1pub0pOB KOHTPOJISI KWHEMaTUUeCKUX BeJIMUMH U JUHAMUUEeCKUX BeTMUKH.
36. PeMOHT 1pub0pOB KOHTPOJISI MeXaHUYeCKUX CBOMCTB BeI[eCTB U MaTepPUaJIOB.
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37.PeMOHT npubOpPOB KOHTPOJIsS TeMIlepaTypbl U KOHTPOJs Terio(pu3nyecKUX CBONCTB BeLeCTB U
MaTrepua’sosB.

38. PeMOHT 1ipub0opoB M3MepeHust AaBJieHMUs.

39. PeMOHT 1pub0OpPOB M3MepeHHs KOJIMUeCcTBa U pacxo/ia Ta30B U JKUAKOCTEH.

Tabsmna 5 — Kpurepun ornjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[UH

Kpurepuu orjeHrBaHUsi COPMUPOBAHHOCTH KOMITeTEHLIUU
(4acTv KOMIeTeHL1H)
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakcuMaJbHOr0 Oasia

Koj 1 HauMeHOBaHMe UHIMKaTOpa
JIOCTV>KeHUs] KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

CTyJieHT leMOHCTPUpYeT 3HaHWe OCHOBHOI'O MaTepuasa Io
TeMe, TI0Ka3bIBaeT 3HaHHe U TIOHUMaHHe MPSMBIX, KOCBeHHBIX U
HeTIpephLIBHBIX METO/I0B M3MepeHUsl, BU/IbI U Ha3HaueHUs
ripeoOpa3oBaresnieil U yCUIMTeNel; CTy/IeHT, B OCHOBHOM,
TO/ICTAHL{UH 3/IEKTPUUYECKHX CeTel | crocoben OCYIL[eCTBJIATb MOHUTOPUHT TeXHUYECKOT0 COCTOSIHUS

000py/IoBaHMsI TIO/ICTAHITUM 3/IEKTPUUECKUX ceTeld

NO-1nkoc-1 OcyiecTsisieT
MOHUTOPUHT TeXHUUECKOT'0
COCTOsIHUSI 000PYZI0BaHUsT

Tema 4 TexHo10rus peMOHTa TPaHC()OPMaTOpOB.
HeuncnpaBHoCTH, BO3HUKaIOIMe MPU YKCITyaTaliuy CUJI0BbIX TPaHC()OpMaTopoB

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/bHblil 6apuUaHm U Haxcmume KHoONKy «/laneex»
Cpasur Mexay ¢a3sHbIMU TOKaMH B Tpex(a3HOM cUCTeMe COCTaBHUT:
90°
+120°
100°
180°

Kakue TpancopMaTopbl HCNOIB3YIOT AJIsl MMTAHUS 3/IEKTPOHEpPruel >XuibIX MOMeIeHuu?
+CuoBble
N3mepuTtenbHbIe
CrieriuasibHbIE
Kak n3mepuresibHble, Tak U CrielidaabHble

Kakwue TpaHcdopMaToOpbl UMEIOT 00/IBIIYH0 CH/TY TOKA IMPH 0THOCUTE/TGHO MA/IOM HaNpPSDKEHUH?
+CuoBble
N3mepuTtenbHbIe
CreliuasibHbIE
PazpgenuresbHbIe

D/IeKTpPO/BIKYIIasi CHJIa, BOSHUKAKIasa B 00MoTKe TpaHcopmaropa, onpejesisiercs o ¢popmyiie:

E=444-"

CDmax
LJE=444fwd,_
E =888 P
E =888 fwd__
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Kakue TpaHcdopMaTopbl H300pa)keHbl Ha PUCYHKaX?

i

Puc. 1 Puc. 2
Oba — cTep>XKHEBOTO THIIA
Ob6a — 6poHeBoro THTA
+Puc. 1 — CTep>KHEBOro THIIa
Puc. 2 — 6poHeBoOro Tuma
Puc. 1 — 6poHeBoro Tumna
Puc. 2 — cTep>KHEBOTO THIa

TOK Harpy3KH, NMPHUBEeJEHHBIN K YMC/Ty BUTKOB IIePBUYHON 00MOTKH, onpe/e/isieTcs mo popmyJie:

I _Lw,

, =22

W

Iw

v 12

r,=1"

+ e

Jé _Lw

, =21

W

]' _IZWI
=

W2

Ko3¢punueHT MOILIIHOCTH NPH X0/I0CTOM X0/ie TpaHcopMaTopa omnpejesisieTcs no gpopmyiie:

cos@, = —2
+ ’ Uil
K™K

A

COSQ, :U_[

171

5

cosP, =
2110

JIATP

~220B

O

Ha ocHOBaHHMHU CXeéMbI, H300pP)KEHHOM Ha PUCYHKe
MOJKHO OTIpe/Je/TUTh:
+3JneKkTpuuecKye roTepu TpaHcpopmaropa
MarHuTHbIe 1oTepy TpaHchopmaropa
Kak anekTpuueckue, Tak ¥ MarHUTHBIE TTOTepy TpaHchopMaTopa
MexaHHUuecKue TIoTepu
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Ec/1 Ync/10 BUTKOB MepBUYHOM 00MoTKH w1 = 1000, a 41C/10 BATKOB BTOPUYHOUH 00MOTKHU W> =
200, To K03 purueHT TPaHCHOPMaLMHU COCTABHT:

800
+5
1200
0,2

A X : a

B . b

Y
C IS
z
Ha PHUCYHKE Z n306pa)KeHa cxeMd coeJuHeHHnd:

3Be3/a / 3Be3/a
+TpeyronbHUK / 3Be31a
3Be3/a / 3ursar
3Be3za / 3Be3/1a C HyJIeM

Kakoe yCcTpoMCTBO He/lb3sl NOAK/IKYATh K TpaHcGopMaTopy HanpshKeHus?
BonbT™merp
+AmMnepmerp
O6MoTKa HarpsbkeHUs (hazomeTpa
YactoTomep

Pa3peurenbHble TPaHChOpMaTOPHI NPHUMEHSIOTCSA
+ /1515t nUTaHus noTpebuTenei
[nist pacivpeHust Tipe/iesioB U3MepPeHHst U3MepUTe/TbHBIX TPUO0POB
7151 rayibBaHUUECKOM Pa3Bsi3KU MeXK/y TIepBUYHOM ¥ BTOPUUHOMU LieMsIMU
[In1st cBapovHBIX paboT

Beipakenue Y/A o3Ha4yaert, 4To:
+06moTku BH TpaHcdopmaTopa coejiHeHsI B 3Be3/ly, a 00MoTKd HH — B TpeyroyiibHUK
O6motku HH TpaHcdopmaropa coeiviHeHbI B 3Be3/y, a 00MOTKM BH — B TpeyronbHUK
O6motku BH TpaHcdopmaTopa coejuiHeHbl B 3ur3ar, a 00MoTk HH — B TpeyronbHUK
O6motku BH TpaHcdopmaTopa coejiHeHbI B TPeYro/bHUK, a 00MoTkH HH — B TpeyroiabHuK

X x
Y
E =
4 z
Ha pucynke © = au300pa)keHa cxeMa CoejMHeHHs 00MOTOK

TpaHncopmaropa:
3Be3/a — 3Be3/a
3Be3/ia — TPeyroJibHUK
+3Be3/a — 3ur3ar
3Be3za — 3Be3/ia C HyJieM
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Cxeme COE,Z[I/IHEHI/Iﬁ 00MOTOK TpaHC(l)OpMaTOPa ANY COOTBETCTBYET COOTHOIIIEHHE:

M

W

El
w,
n=—-
+ M
A
n=-L
F,
P,
n=-—=
B

MomHocTh aBTOTpaHCcopMaTopa, nepejaBaemMasi U3 NepBUYHON 00MOTKH BO BTOPUYHYIO,
Ha3bIBaeTcs:

PacuetHol

+IIpoxopHoi

MarHuTHBIX NTOTEpPb

MOoLHOCTBIO XOJIOCTOTrO X0/4a

Ko3¢ puipeHT MOIHOCTH NIPH KOPOTKOM 3aMbIKaHHH TPaHc(opMaTopa onpeje/aseTcs mno
¢opmy.ie:

cosp, = E
+ ’ Ul\'[l\'
cos @, = F
UK[K
cCosQ, = h
U
F=U-I
Eax
_180‘
Ha pucyHke Ea  u3obpaken Tpancdopmarop ¢ rpymioii coeguHeHUs
0
5
+6
8
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Kakoi 3aK0H /Ie)KUT B OCHOBe NPHHIUIIA ielicTBHs TpaHcdopMaTopa?
+3aKOH 371eKTpPOMarHUTHON UHAYKLMN
3akoH Amriepa
3akoH [[xoyns-JleHia
3akoH Oma

o — o

-~

Cxema Kakoro TpaHcopmaTopa noKa3aHa Ha PUCyHKe
+11oBeIlIatoLIeTO
[Tonwuxarotero
Pa3penurenbHOTO
CBapouHoOro

B KakoM pexxume padoTalT u3MepuTe/ibHbIe TpaHcopmaropbl Toka (TT) u TpancdopmaTopsl
Hanpsokenusn (TH)?

TT B pexumMe KOPOTKOI'O 3aMbIKaHUs

+TT B pexxume X0JI0CTOr0 X042

TH B pexxuMe X0/10CTOr0 X0za

OtBetsl 1 1 2

M300pa)keHHBIN Ha PUCYHKe
+bpoHeBbIM
Crep>XKHEBbIM
bpoHecTep)xHeBbIM
Ha pucyHke nzobpakeH He TpaHCOpMaTop, a Apoccesib

TpaHcdopMaTop SB/ISIeTCA:

Ec/M 4ic/10 BUTKOB NepBUYHOI 00MoTKH W1 = 2000, a 4i(/10 BUTKOB BTOPHUYHOMN 00MOTKH W2=400,
TO K03¢ duijueHT TpaHchopMaMi COCTABUT:

800

1200

+5

0,2

o .

Ha pucynke H300pakeHa cxemMa 3aMelleHUsI
TpaHcopMaropa /1A pexuma:

XO0J/10CTOT0 X0A4a

KopoTkoro 3ambiKaHus

+Pabouero

ABapuiiHOrO
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Kakmue TpaHCCl)OpMaTOPLI HCITOJIB3YHOT /i IUTAHUA 3JIEKTPO3HEPI‘I/IEﬁ KHJIBIX HOMEII(EHI/II‘/’I?

Crieliua/sibHbIE
N3mepuTenbHbIe
BeoinpsimutesibHbie
+CuoBble

Ha pucyHnke

+0
6
8
10
U
2 //_/ 1
_—"_-'_F'_ﬂ/’
" _'__—'_'_'S_MP_'__ —
7 )
L T -
- s
J=const I,

Ha BHeniHed xapakTepuCcTHKe TpaHcdopmaropa
XapaKTep Harpy3Ku:
1- aKTMBHO-MHJYKTUBHas, 2 — aKTUBHO-eMKOCTHas1, 3 — aKTUBHast
1 — aKTUBHO-eMKOCTHasl, 2 — aKkTUBHas1, 3 — aKTUBHO-UH/AYKTHBHas
1 — aKTHBHa, 2 — aKTUBHO-UH/YKTUBHasl, 3 — aKTUBHO-eMKOCTHas
+1 — aKTMBHO-eMKOCTHasl, 2 — aKTUBHO-UH/YKTHUBHas, 3 — aKTUBHas

K yeMy nNpuBOAUT 00pBIB BTOPUYHOI LienH TpaHcdopMarTopa ToKa?
K HOMUHanbHOMY peXXumy
K KOpoTKOMy 3aMbIKaHUIO
K noHwxeHuHto HarnpspkeHUs
+K noBpexx/ieH1t0 MarHUTOIIpOBOA

Kakue 00MOTKH paco/ararT Ha CTep)XHe B UepeAyIoIieMcs nopsjke?
Konuentpruueckue
+/ICKOBbIE
Komb6uHrpoBaHHbIe
TopoupanbHeie

o0o3HaueH

YeMy paBHO HanpspKeHHe HA BTOPHYHOI 00MOTKe TpaHcopMaTopa IMpH X0/I0CTOM Xo/e?

U, =0

+U20 =Uyy

U,, =(0,03..0)U,,
U, =(0,03...0,5U,,
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_)?ﬂ "D‘-

~

Ha pucyHnke
bponeBoii
+CTep)KHeBOU
Bponecrep)xHeBol
TopoujanbHbIN

u300pakeH TpaHcdopmarop:

TpaHcdopMaTopHOe Mac/i0 B MOIHBIX TPaHCc(opMaTopax MPUMEHSAIOT JI/Isi:
Hnst cMa3kuy yacTeit TpaHcopmaTopa
OxnaxkaeHus: TpaHchopmaropa
st u3ossAuu 0OMOTOK APYT OT Jpyra
+Kak /151 ox/axkaeHus TpaHcdopMaTopa, Tak M U30JIL[UH 0OMOTOK ApYT OT pyra

BbIpa)keHue S pacy — U,I,, cnpaBegymugo ps:

CaapouHoro TpaHcopmaropa
CusoBoro TpaHcgopmaTopa
V3mepuTenbHOro TpaHcdopmaropa
+ABTOTpaHcdopmaropa

JI/Is1 4ero CJiy>KUT MarHUTONPOBOA TpaHcdopmaropa?
st KOHCTPYKTUBHOM >KeCTKOCTH TpaHCpopMaropa
g epeiaun ToKa
+ /1711 mepeiaud MarHUTHOI'O MOTOKA
151 mepeiaur HanpsiKeHUst

TpancgopmaTop, H300pa’KeHHbII Ha PUCYHKE * z , OTHOCUTCA K I'pyNIe coeJUHeHU:
+0
6
12
8
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Ha pucyHnke H300pakeH:
V3meputenbHbIi TpaHCHOpMATOP HaNpsHKEHHsI
+/3mepuTenbHbIN TpaHC(OPMAaTOp TOKa
Cornacyroiuii TpaHcpopmaTop
PazpenurenbHbIN TpaHC(OPMATOP

Kakoe ycTpoHCTBO He/lb3sl NOAK/IIOYATh K TpaHcGopMaTopy HanpshKeHus?
+TokoByto 06MOTKY (pa3zomeTpa
O6GMOTKY HampsbkeHUst BaTTMeTpa
Pene nanpsokenus
[TapanienpHyto Lielb UHAYKLIMOHHOIO CYeTYUKa

K ¢eppomarHuTHBIM MaTepuaiaM OTHOCUTCS:
AntoMuHUN
OneKTpoTexHUUecKasi MeJlb
+OneKTpoTexXHhYecKas CTajlb
Uyryn

Ha pucyHke n3o0paxeHa BeKTOpHas JUarpaMma
AJIS1 peXXxuMa

+Xo/0cToro xoaa

KopoTtkoro 3ambikaHus

Pabouero

HomuBansHOro

TpaHncgopmaTopa

Kakue K/1eMMbI 10/DKHBI ObITh M0/ICOeJMHEHBI K MTUATAIOIIEH CeTH, ec/ii Tpancgopmarop,

nO a® BO cO

A@ BO cO

W300pakKeHHBIN Ha PUCYHKe , TOHWDKAIOIIUI?
n, a, B, C
a, B, C
+A, B, C
A, ALA N
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@ b

=N =
:] Cmat
VRN ‘

M300pa)keHHbIH Ha PUCYHKE MarHUTOMPOBOJ I 1;IBJmeTc;l:
[ITnxTOBaHHBIM
+CTBIKOBBIM
KoMbuHMpOBaHHBIM
LunckKoBbIM

M300pa)keHHBIN Ha PUCYHKe
COelMHEeHHUS:

0

6

+11

5

TpaHc(OopMaTop OTHOCUTCH K rpymie

Beipaxenue 1 12 = I 2 I 1 CpaBeJIuBO AJ/IA:
[ToBbIlatolIero CUI0OBOr0 TpaHCpopMaTopa
N3mepuTenbHOro TpaHc(hopMaTopa HarpsKeHUs
+ABTOTpaHcdopmaTopa
PazgenurensHoro Tpancdopmaropa

M3MeHseTCA 1M YacTOTa NepeMeHHOro0 ToKa npy TpaHcopManuy HanpsHKeHus ?
M3mensieTcs
+He u3mensieTcs
M3meHsieTcs1 He3HAUMTE/TbHO
M3MmeHsieTcs1 3HAUUTETBHO

U1 T 12-11 @9 [] 2

Hanpsokenne Ui, moaBaeMoe Ha yCTpoMCTBO, paBHO 220 B. o
KaxkoBo 0y/jeT BbixoJHoe HanpspkeHue Uz?

220 B

127 B

0..127 B

+0..240 B

Ha KakoM HanpspKeHHH 11e/1eco00pa3Ho: a) mepefaBaTh 3/IeKTPO3HEPrHio; 0) moTped/isaTh
3/1eKTPO3HEPruI0?

a) HU3KOM; 0) BBICOKOM

+a) BBICOKOM; 0) HOMHUHATBHOM

a) BLICOKOM; 0) BEICOKOM

a) HU3KOM; 0) HU3KOM
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I
Lo
Ha pucyHke o Lr—e H300pakeHa cxemMa 3aMelleHHsI
TpaHcgopmaropa Jjis peXxuma
Pabouero

KopoTtkoro 3ambikaHust
+XoocToro xoaa
HomunanbHOro

CKO/IbKO CTep)KHel A0/DKeH MMeTh MarHUTONpPoBoj Tpexda3Horo Tpancgopmaropa?
Opun
lBa
+Tpu
OpvH Topouy,

Ha pucyHke H300pakeH:
W3mepuTenbHbIi TpaHC(OpPMAaTOp TOKa
+/3mMepuTenbHbIN TpaHC(HOPMATOP HallPSDKEHUS
CBapouHbIil TpaHCchOpMaTop

CuoBoii oiHO(a3HbIN TpaHCHOPMATOP

OnbIT X0/10CcTOr0 X0/]a TpaHcopMaTopa NPOBOJUTCA MPH:
Pa3oMKHYTOM BTOPUYHOM 0OMOTKe 1 TIOHM)KeHHOM HarpsbKeHUH Ha TIepBUYHOM 00MOTKe
+Pa30MKHYTOM BTOPMUHOM 00MOTKe ¥ HOMUHA/IbHOM HarpspKeHUU Ha TIepBUYHOI 00MOTKe
3aMKHYTOM HAKOPOTKO BTOPUUHOM 0OMOTKE 1 HOMHUHA/IbHBIX TOKaX
[Ipu oTK/IHOYEeHHOM TpaHc(opmarope

A oB o C
T ] T
X LY Y-
4—iX [« ‘y d—Fz
I——] P P
—b 9P S =}
M300pa)keHHBIN Ha PUCYHKe a b c "rpexd¢a3nbiii TpaHchopmaTop uMeet

coefMHEeHHE 00MOTOK:
3Be3/a / 3ur3ar
3Be3/a / 3Be3/a
3Be3a / TpeyrobHUK
+3Be3/a / 3Be3/ja C HyJieM
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Ha kakue peXxuMbl pad0oThl pacCUdTaHbl TpaHchopMaTop ToKa ¥ TpaHcopMaTop HanpsHKeHUs ?
+TpaHchopmaTop HarpsbKeHusi — Ha XOJI0CTOM XOZ, TpaHC(opMaTOp TOKa — Ha KOPOTKOe
3aMbIKaHHe
TpancdopmaTop HarnpsbkeHUs1 Ha KOPOTKOe 3aMbIKaHWe, TpaHC(OopMaTop TOKa — Ha X0JIOCTOU X0/
OTO 3aBUCHUT OT TIOAK/TFOUEHHOTO Ipubopa
Bepnbi otBeThI 1 11 3

B Hem
o—  } NY;‘

I=I%
Ulm
2F

JKBHBa/IeHTHas cxemMa 3aMellleHUs TpaHcopmaTropa H300paKkeHa /i
pexxuMma:

XO0J/10CTOTr0 X0Aa

+KopoTKoro 3ambIKaHus

Pabouero

CxeMa He MeeT OTHOLLIEHUS K TpPaHC(OpMaTopy
MarauTonpoBo/ TpaHcopMaTopa U3roTaB/JIMBaeTCa U3:

UyryHa

Menu

AmtoMyHUSA

+DJ/1eKTPOTeXHUUYECKOU CTalu

I'opu3oHTa/IbHAsA YacTh MarHUTONPOBO/AA TPaHCcopMaTopa Ha3bIBAeTCA:
CrepxHem
+fApmom
banpaxxom
CTspKKOM

Ko3¢punueHT MOILIIHOCTH MPH X0/I0CTOM X0/ie TpaHcdopMaTopa omnpejesisieTcs no gpopmyiie:

cos@, = £y

) =

+ UI[IO

cosQ, :_UII
171

CoSPy = ’;

K
Mo1HOCTb paBeH HOMUHA/IbHOU

K

OomoTKHM Tpex(a3Hbix TpaHcGOpMaTopoOB OBIBAIOT:
+KoHLeHTpruyeckas
BonHoBas
BunToBasg
TpaHcrioHupoBaHHas

dopmya € = —CUW](pmaX COS W! muMmeeT OTHOLIEHHE K:

Lpoccesnto
ABTOTpaHcdopmaropy
+CunoBomy TpaHchopmaTopy
Karymku uHAYKTUBHOCTU
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Kakas cBA3b MeXX/ly HanpshKeHrneM Ha 00MoTKax TpaHcdopMaTopa ¥ MX YHC/I0M BUTKOB?
+IIpamas
O6paTHas
HarnpskeHre Ha 0OMOTKax He 3aBUCUT OT YKC/Ia BATKOB 0OMOTOK
KsagparuuHas

YeMy paBHa aKTHBHAsA MOIIIHOCTh, MOTped/iseMan TpaHchopMaTopoM MPH X0/I0CTOM Xo/ie?
+MOIIIHOCTH TI0Tephb B CTa/IU CepAeuHuKa
HomuHansHol MolHOCTH TpaHcdopMaTopa
Hynro
MuH1MMabHOW MOILIHOCTH

YeM NPpUHLIMITHA/IBGHO OT/IHYAETCS aBTOTPaHCc(opMaTop oT 00bI4HOro Tpancopmaropa?
Masnbim K03 pULIMeHTOM TpaHCchopMaLiy
Bo3MOoXHOCTBIO M3MeHeHHs Ko3¢duieHTa TpaHCchopMaLuu
ONeKTpUYeCKUM COeJUHEHUEM MepBUYHOM U BTOPUYHOM Lieren
+BceMu yKa3aHHBIMU BbILLe [IPU3HAKAMU

Z4 Ly
o— =
Lg
[] RH : [] RH :
r'%}
N3o6paxeHHas Ha pucynke & s Lr cxeMa 3aMeIlleHHs] OTHOCHTCS K

TpaHc¢opmaropy:
+CuioBoMy ABYX0OMOTOUHOMY
W3mepuTenbHOMY TPEXOOMOTOUHOMY
ABTOTpaHcdopmaropy
CBapoyHoMy TpaHchopMaTopy

Y coBpemeHHbIX cu10BbIX TpaHchopmarTopoB KII/I cocraBiaser:
+99%
50%
100%
75%

ABToTpancdopmarop, 1o CpaBHeHHIO C 00BIYHBIM TPAHC(HOPMATOPOM PAaBHOW MOIIHOCTH, HUMeeT
c/1efyloliee NpenuMyIlecTBo:

+bonee Boicokuit KIT/I

IToBeIteHHast 371eKTpo6e30acHOCTb

Bosnblioli cpok cimy»KOb1

[TepemeHHbIN KO3(QPULIMEHT TpaHCPOPMALU
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M300pa)keHHBIN Ha PpUCYHKe TpaHcdopMaTop
COeJUHEeHHUA:

0

6

+5

11

HMeeT IpyILy

Y cunoBoro ogHodasHoro Tpancopmaropa HOMMHa/IbHOe HanpspkeHue Ha Bxofe 6000 B, Ha
Bbixofie 100 B. Onpepennts Ko3ppupueHT TpaHchopmanu.

+60

6

0,016

600

Mo0>KHO /T OJJIH H TOT >Xe TPaHC(opMaTop MCIO/Ib30BaTh H KAaK MOBBIIIAIHI, U KaK
MOHM)KAKOIIUK?

Henb3s

+MO’XHO

Mo>KHO B oripefie/IeHHbIX CTyuasix

Kareropuuecku Hesib3sl

KakuM /J0/DKHO OBITh HAaNpPsDKEeHHE CeTH, B KOTOPYIO MO)KHO BK/TIOUMTH OHO(a3HbIH
TpaHcopmarop co BTopuuHbIM HanpsbkeHueM 400 B u ko3¢ punpentom tpanchopmanum 15,75?
24 B
+6300 B
220B
380 B

M300pa)keHHbIH Ha PUCYHKe TpaHcdopMaTop HMeeT
OXJIAXK/IeHHe:

Dera3opoe

BosayiuHoe

+MacnsiHoe

BopgopogHoe
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C Kako# 1je/IbI0 Ccep/ieyHuK TpaHc(opMaTopa U3roTaB/IuBaeTCs U3 U30/IMPOBAaHHBIX APYT OT Apyra
JIICTOB 3/IEKTPOTeXHUYeCKOH CTaamn?

17151 OBBILLIEHNs MeXaHUUeCKOM MMPOUYHOCTU Cep/leuyHrKa

[ns yniporeHyst TeXHOJIOTMM U3rOTOBJIEHUS

+ /1711 yMeHbIlIeHHsI HarpeBa cep/leYHHKa

1151 yMeHbI1IeHrs] MarHUTHOT'O TIOTOKA PacCestHUs

MarsuTHbIe NoTepu B TpaHcdopMaTope 3aBUCAT OT
MarHuTHON UHAYKLUU
KoHcTpyKUMM MarHuTonposoza
YacToTsl TOKA
+Bcex nepeunciieHHbIX BbIllle ()aKTOPOB

J/leKTpHUYecKas IHeprus NMpH nepejayde 0T MecTa BbIPA0OTKHU A0 MecTa MoTped/IeHus
TpaHc(opMHUpyeTcs:

1 pa3

2 pa3a

3 pasa

+KonnyecTBo onpeziensieTcs pacCTOSIHUEM OT reHepaTopa /i0 oTpebuTess

M300pakeHHasi HA PUCYHKe cxeMa 3aMelleHUsl WTIOCTPUPYeT
pexxuMm TpaHcdopmaropa:

+Xo/0cToro xoaa
Kopotkoro 3ambikanust
Pabouwnit

ABapuiiHOrO

®opmyna W, +1L,W, =1,,W, cipaBejiuBa Jis:
[IByxobmoTouHOTO TpaHchopMaTopa
TpexobMoTouHOTr0 TpaHChopmaTopa
Tpexda3zHoro TpanchopmaTopa
+BepHsle oTBeThI 1 1 3

Kakoii npu0op He/b3sl MOAK/IIOYATh K H3MepPUTeIbHOMY TpaHCc(opMaTopy ToKa?
Amnepmetp
Pesie ¢ MasibIM BXOHBIM COIIPOTUB/IEHHEM
+BonbT™MeTp
YactoTomep
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MakcumasibHoe 3Hadyenre J/IC nepBuUHOI 00MOTKH 0jHO(a3HOr0 TpaHCchopMaTopa
onpejensercsa no ¢popmyJie:
e =—-owd . coswt

max

E]max = _wwldjmax
E, = L w, f@ 4,44w, f@
1= 1 max — ¥» 1 max
.2

E = %CDW =4,440

L2

Ha kKakue pexuMbl padoThl paccuuTaHbl TpaHchopMaTopsl 1) HanpspKeHUs, 2) TOKa:
+1) Xonocrou xof, 2) KopoTkoe 3aMbIkaHue
1) KopoTtkoe 3ambikaHre 2) X0I0CTOU XO[,
Ob6a Ha pe>KUM KOPOTKOTO 3aMbIKaHUsI
O6a Ha pe)xrM X0JI0CTOr0 X0/a

K 3Heprernueckum nokasareyisM TpaHcopmMaTopa OTHOCHTCA:
+KII]T
HomuHanbHast MOIIHOCTh
HomuHanbHOe HanpskeHre
YacToTa TOKa

TlepBHUHO 06MOTKOIi y Tpexo6MoTouHoro Tpancdopmaropa ' 2 J ABJIAIETCH:

+1

2

3
1u?2

Kakoe HasHaueHHe uMeeT TpaHcopmarop?
Anmnapart, MoBBILLIAOLIMH MOLHOCTh
+Amnmnapar, NOBbIIAOIIUI U TOHWKAIOLLUN HalpsDKeHUe
Anmnapat, U3MeHSIFOIIMI YacTOTy TOKa
Arnmnapat, npeobpa3syoli1ii mepeMeHHbIN TOK B TIOCTOSIHHBIN

Koy unueHT nosiesHoro jeiictBusa TpaHcdopMaTopa onpejesisieTcs mo ¢popmyiie:

77_P]
P,
P
n=—
R
Bt
P,
7
T=p
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MarsautHble notepu Py TpancdopmaTopa BK/IIOYAKT B ceds:
+Ilotepu ot rucrepesyca U BUXpPeBbIX TOKOB
Ilorepu ot npoTekaHus I10 IIPOBOJAM 3/IeKTPUUECKOI'0 TOKa
MexaHnuyeckue noTepu
Bce BbIllIeyKa3aHHBIE [T0TEPU

JIns 6e30macHOCTH padoThl H3MePHUTEIbHBIX TPAHC()OPMATOPOB TOKA U HANIPSHKEHUA UX
BTOPHUYHBIE 00MOTKH:

BoInoHS10T MHOTOCEeKI[MOHHBIMU

CoeuHsIOT MOC/IeloBaTeIbHO

CoeauHSIIOT Mapasie/ibHO

+3a3eM/ISII0T

1

M300pa)keHHBIN Ha PUCYHKe TpaHcdopMaTop SB/ISIeTCA:
bpoHeBsiM
+CTep>KHeBbIM
bpoxecTep)xHeBbIM
TopouganbHbIM

J1s1 iccie/JoBaHUA XapaKTepUCTHK TpaHc(opMaTopa C/IyXar:
Pabouuii pexxum
Pexxum xosocToro xoza
PexxviM KOpOTKOT'0 3aMbIKaHUS
+Bce yKa3aHHbIe BBILIE PeKUMBI

B cymmapHbie noTepu TpaHcdopmaropa Z P ne BXOJAT:

+ b

Kakue ycTpoucTBa He/lb3sl NOAK/IIYATh K U3MepUTe/IbHOMY TPaHC(opMaTopy HanpsHKeHus ?
BosibT™MeTpBI, 0OMOTKM HarpsyKeHUs BATTMETPOB, BLICOKOOMHBIE OOMOTKHU peJie
+AMIIepMeTphbl, TOKOBbIe 0OMOTKM BaTTMETPOB, HU3KOOMHBIE 0OMOTKH pejie
JaTuuky ¢ BBICOKUM BXOZHBIM COIIPOTUBJIEHUEM
Bce oTBeTh! BepHbI

Ec/M w1 — YHC/I0 BUTKOB MIePBHYHOI 00MOTKH, @ W2 — YHC/I0 BUTKOB BTOPUYHOH 00MOTKH, TO
Ko3¢ unuenT Tpanchopmanuu Tpancdopmaropa onpejesiercs no gopmyie:
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B u3MepuTeILHOM 1enH ¢ TPaHC(hOPpMaTOPOM TOKA aMIlepMeTp MOKa3bIBaeT 3HaueHHe ToKa 3A.
Wa W,

A .H,_T‘
S

Kos¢pdunuent tpanchopmanuu Tpancopmaropa — 20. Uemy paBeH TOK B IePBUYHOM IenH?
600A
6000A
+60A
6A

Kakou ¢pu3nueckuil 3aK0H JIe)KUT B OCHOBe MPUHIIMIIA AelicTBUA TPpaHcopmaropa?
3akoH Oma
[TepBobiii 3aKoH Kupxroda
Bropoii 3akon Kupxroda
+3aKO0H 3/1eKTPOMarHUTHON UHAYKLMN

Kakue 00MOTKH pacro/iaraloT Ha CTep)KHe B UepeJyieMcs nopsjake?
JuCcKoBbIe
+KoHLeHTpUyeckue
KomMbuHMpoBaHHbIe
BuHTOBEIE

Knaccudukanus TpancdopMaTopoB Mo KOHCTPYKIIMHA MarHUTONPOBOAA:
+Crep>xHeBasi, BpoHecTepKHeBast
Tpexdasznas, OpHodaszHas
Bponesas, TpexdasHas
Buxpesas, OnHodasHast

Bonpocs! AJisi 3aMThI J1abopaTopHo# padoTsl (ompoc) mo Teme:

JlabopamopHas paboma «/lechekmayus cun08biXx mpaHcghopmamopos npu pemMoHme»

1. TIpu3HaKW, IPUYMHBI U CIIOCOOBI YCTPaHEHHSI HEUCITPABHOCTEM CHU/IOBBIX TPpaHC(hOpMaTopoB,
HaXO/AIIMXCS B 9KCIITyaTallUH.

2. TlpuuvHa CWILHOTO ¥ HEPAaBHOMEPHOIO IlIyMa B TPAHC(OPMATOPe, COTIPOBOKAAIOIIETOCS
MOTPECKMBAHUEM Pa3psiZioB.

3. TIOBBIIIEHHBIM HAarpeB, HEOOJIBIIIOE YBeTMUEHHE TOKA HAa CTOPOHE TIMTAHUSsI, pa3HUIIA OMUUYECKHX
COTIPOTHMBJIEHUH ITOCTOSTHHOMY TOKY OTZe/IbHBIX (ha3 00MOTOK TpaHcdopmaropa.

Bbi6poc mMacsia ¢ pa3pylieHreM CTeK/ISTHHOM MeMOpaHbI BBIXJIOMHOW TPYOBL.

[TosiB/ieHWe TPEIWH Ha M30/ISTOPaX, CKOJIb3SIIUX Pa3psioB UIH C/IeI0B MePEKPLITHS U30JIATOPOB.
[MosiBNeHWe Teur Mac/ia U3 KpaHOB U/IH IIBOB 0aka M3-TI0f TIPOKJIA/IOK.

CpabarbiBaHMe peJie Ta30BOM 3al[UThI TPaHCPOpMaTopa Ha CUTHA.

CpabatbiBaHMe peJie Ta30BOH 3alUThI TpaHC(HOpMaTOpa Ha OTK/IFOUEHHe.

PN A

JlabopamopHas paboma «¥cnbimaHus cun08blX MpaHcghopmamopos nocae peMoHma»

9. CpabaTbiBaHHe MaKCUMa/bHOM (TOKOBOM) Wiu AnddepeHIaibHON 3alUThL.

10. W3mepeHue cONpOTHUB/IEHUS U30/IALIMA METOMMETPOM.

11. TloBpexxaeHus, HarboJsiee xapakTepHbIe Jisi OTAeIbHBIX 37IeMeHTOB CU/IOBBIX TPaHC(HOPMATOPOB.
12. BeblsiB/IeHVEe HEMCTIPABHOCTU CHJIOBBIX TPAHC(OPMATOPOB ITyTEM UCIILITaHUM.

13. ¥YcrnoBwus, npy KOTOPLIX BO3MOJKHA TapasiebHast paboTta TpaHc($hOpMaTOpOB.
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14. TIpuuvHbI TOBPEXAEeHUS TPaHC(HOPMAaTOPOB.
15. DkcruyaTtanus TpaHCcOpMaTOpHOro Macia.
16. Co6oii B paboTe nepekitouaTesieil HarpsHKeHMYs.

Tabmna 6 — Kputepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koj 1 HauMeHOBaHue Kpurepuu onjeHrBaHUsi CGOPMUPOBAHHOCTH KOMITeTEHLIUU (4aCTH
WH/IMKaTOopa JAOCTHKeHHUs KOMITETEeHLINM)
KOMIIeTeHI U1 COOTBETCTBYET OL|eHKe «3auTeHO0»
(4acTv KOMIeTeHL1H) 50-100% oT MaKcHUMaIbHOTO 6asiia

CTyZeHT JeMOHCTpHpPYeT 3HaHWe OCHOBHOTO MaTepuasa 1o Teme,
TI0Ka3bIBaeT 3HaHUEe U NTOHUMaHHe TIPU3HAKOB, MPUYKH U CITOCOOO0B
yCTpaHeHUsl HEUCIIPaBHOCTEM CU/IOBBIX TPAHC(HOPMATOPOB,

g HAXOZSAIIUXCS B 9KCIUIyaTal[iK, OCHOBHbBIE ITPUUMHBI BBIXO/A U3 CTPOSI
TIOACTAHIINKN SNIEKTPUHUECKUX | 1 cHou B paboTe TpaHCHOPMATOPOB; CTY/IEHT, B OCHOBHOM, CIIOCOOEH

ceTel OCYILIeCTB/IATh MOHUTOPUHT TEXHUUECKOTO COCTOSIHUSI 000y JOBaHHS
TMOZCTAaHLIMM /IEKTPUUECKUX CeTel

NO-1nkoc-1 OcyiuecTsisieT
MOHUTOPHUHT TEXHUUECKOT'0
COCTOsIHUSI 000PYZI0BaHUsT

Tema 5 OcHoBHBIE HEHUCIIPABHOCTH U PEMOHT BO3JYILIHBIX
M Ka0e/JbHbBIX THHHUI JJIEKTpomnepeaaum

KomnbroTepHoe TectupoBanue (TCk):

Bbibepume 00uH npagu/bHbIll 8apUAHmM U HaXcmume KHONKy «/lanee»

Bo3ayliHble TUHUY UMEIOT C/IefyIolie KOHCTPYKTHBHbBIE 3/1eMeHThI:

TIPOBO/Ia, U30ISITOPBI, apMaTypy AJIs1 KperJieHusl IPOBOZIOB Ha U30JITOpax M U30/SITOPOB Ha Oropax
+TIPOBO/]a, OTOPbI, U30/SITOPBI, apMaTYPY AJIsl KPeIyieHusi TIPOBOZIOB Ha U30JITOpaxX 1 U30/SITOPOB Ha
oriopax

Bo3aymiHble THHUU ObIBAKOT:
O/IHOL|eTTHbIe

+0/HOLIeNHbIe U ABYXLIeITHbIe
JIBYyX1IeTTHbIe

Ilog ogHOM Lenbi0 MOHMMAIOT:

+TpU NPOBOJia OLHOW Tpex(a3HOM JIMHUW WK [jBa IPOBOJa OJHO(PA3HOU JIMHUU
TPU MPOBOJA OJHOW Tpex(a3HOM JTUHUN

[IBa MPOBOZia 0gHO(a3HOW TMHUU

Juisa BJI npuMeHANT:
a/IFtOMUHHEBbIe, MeJHble, CTa/leaTFOMUHUEBBIE U CTa/IbHbIE TIPOBOJA
+a/lfOMUHUEBbIe, CTa/lea/IFOMUHUEBBIE U CTaJIbHbIe TIPOBOJA

C Kakoii HeHTPaJIbIo JO/DKHBI PadoTaTh 3/IeKTpUYecKHe ceTH HanpsbkeHuem 10 kB?

C rnyxo3a3em/IeHHOU HEUTpPasbio

C 3¢ dekTHBHO 3a3eM/IeHHON HENUTpasibio

+C 130/IMpOBaHHOMN HEUTpPasbio U C HEUTPasIbIO, 3a3eM/IeHHOM uepe3 Ayroracsiiuii peakTop Wid Pe3ucTop
C nroboii 13 repeuric/ieHHbIX BUJIOB HelTpasieit
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Kakue 3/1eKTpONpPHMeMHUKH OTHOCATCA K YIeKTPONPHEMHHUKAM BTOPOH KaTeropuu?
DJIeKTPOTIPUEMHHKH, TT€PEPLIB /IeKTPOCHAOXKEHUSI KOTOPBIX MOYKET ITOBJIeUb 3a COOOM: OMacHOCThL [ist
JKU3HU Jofiel, yrpo3y JJisi 6e30rMacHOCTM TOCy/apCTBa, 3HAauMTesbHbIM MaTepuasnbHbIM  yinepo,
PaCcCTPOMCTBO C/IOKHOTO TEXHOJIOTMYECKOro Tpoliecca, HapylleHre (yHKLIMOHUPOBAHUSI 0COD0 Ba)KHBIX
3/IeMEHTOB KOMMYHA/IbHOT'O X035IiCTBa, 0OBEKTOB CBSI3U U TeJIeBUAEHUS

+D/eKTPONIPUEMHUKY, T€PePhIB  CHAOXKEHWsT JIeKTPUUECKOW HSHepruell KOTOpBIX TPHUBOAUT K
He/[0yCTUMBIM HapyLIeHUsIM TeXHOJIOTMYeCKHX TIPOLIeCCOB MTPOM3BO/CTBA

OJeKTpoTripueMHUKH, OecriepeOoiiHass paboTta KOTOpbIX HeobOxoguma ajisi Ge3aBapvfHOTO OCTaHOBa
TIPOU3BO/ICTBA B 1[eJISIX TIPeIOTBPALL[eH s YTPO3bI )KU3HH JIFO/IeH, B3PBIBOB U IT0’KapOB

Kakue JJIEKTPONIPUEMHHUKHU OTHOCATCA K 3JIEKTPOIIPpUEMHHUKaM nepBoﬁ KaTEI‘OpI/II/I?
+31eKTPOTIPUEMHHUKH, TIePePhIB CHAOXKEHHUS 3/IEKTPUUECKO SHepruell KOTOPbIX MOKET ITOBJ/IeUb 3a COOO0M
yrpo3y >KU3HU U 3/I0POBBIO JIFOZIel, yrpo3y 6e30racHOCTH T'OCYJapCTBa, 3HAUMTE/IbHBIA MaTepyUabHbIN
yiepb

BHeKTpOHpI/IEMHI/IKI/I, repepuiB C-)J'IEKTpOCHa6)KEHI/IH KOTOPBIX TIpUBOJWUT K MdCCOBOMY HEAOOTITYCKY
MpoAyKrr, MaCCOBBIM IIPOCTOAM pa60q1/1x, MEXdHHW3MOB U TIDOMBILIJIEHHOI'O TPAHCIIOPTd, HADYLIEHWIO
HOpMaHBHOﬁ AeATe/IbHOCTH 3HAUNTE/IBHOI'O KOJIMYECTBA T'OPOACKHUX U CEJIbCKHUX JKUTesen
OnekTporpueMHUKH, OecriepeboiiHas paboTa KOTOpbIX HeobOxoauMa /st 0e3aBapMMHOrO OCTaHOBA
MPON3BOACTBA B LIe/IAX ITpeJOTBPpAllleHUS YI'DO3bI )KU3HU JII-O,E[EIZ, B3PDBIBOB U I1O0>KAPOB

CKO/IbKO HMCTOYHHMKOB THTaHHS Heo0X0AUMO /Jisi OpraHM3alMd  3JIEKTPOCHA0)KeHUsl
3/IeKTPONPHMEMHHKOB BTOPOH KaTeropuu?

+/1Ba HE3aBUCHUMBIX B3aUMHO pe3epBUpPYyeMbIX NCTOUHUKA NMUTaHUS

[ocTaTouHO OJHOTO MCTOUHMKA MUTAHUS MPU YCJIOBUM, UTO TiepepbiB B 371eKTPOCHAOKeHUU B Cilydae
aBapyM WM peMoHTa Oyet He Oosblie 12 yacos

Tpu He3aBUCUMBIX B3aMHO pe3epBUPYEMbIX UICTOYHHUKA MUTAHUS

[JocTaTouHO OJHOTO MCTOUHMKA TMUTAHUS MPU YCJIOBUM, UYTO TiepephbiB B 371eKTPOCHAOKeHUU B Cilydae
aBapyM WM peMoHTa OyieT He Oosblile 24 yacoB

Ha Kkakue 3/IeKTPOYCTAaHOBKHM PaclpOCTPpaHAIOTcA TpeboBanusa «IIpaBun  ycrpoiicTBa
3/IEKTPOYCTAaHOBOK» ?

To/IbKO Ha 3/IeKTPOYCTaHOBKY ITIepeMeHHOr o ToKa HarpsokeHueM 710 380 kB

+Ha BHOBB coOpy’kaeMble ¥ peKOHCTpyUpyeMble 3JIeKTPOYCTaHOBKH IOCTOSIHHOI'O U IIepeMeHHOro TOKa
HarpsbkeHreM 110 750 KB, B TOM unc/ie Ha crieL{dasibHble 3/1eKTPOYCTaHOBKYU

Ha coopysxaemble 3/1eKTpOyCTaHOBKH IMOCTOSSHHOT'O M TIepeMeHHOr 0 ToKa HarpsbkeHrem 10 750 kB

Ha Bce anekTpoycTaHOBKU

Kak fessiTcsl 3/IEKTPOYCTaHOBKH IO YC/IOBHSIM 3/1eKTP00€30macHoCTH?
+32ekTpoycTaHoBKU HarpsbkeHreM 10 1000 B u Beiie 1000 B
OJIeKTPOYCTaHOBKU HaripsbkeHrem 70 10 kB u Boie 10 kB
OJIeKTPOyCTaHOBKU HaripsbkeHreM 0 380 B u Boiie 380 B
OneKTpoycTraHOBKM HarpspkeHueM 7o 1000 B u Beiie 10000 B

KTto ocymecTBisieT ¢e/jepaibHbINA rocyapCTBEHHbBIN HA/[30P 3a COO/II0OieHHeM TPe0oBaHMI MPaBUJI
M HOPM 3JIEKTP00€30MacHOCTH B 3/IEKTPOYCTaHOBKaXx?

MunucrepcTBo Poccuiickoit ®efepaiiu 1o AesiaMm rpakaHCcKo 060poHbI, Upe3BbIYalHbIM CUTYALIUsIM U
JIUKBU/IALIMY TIOCTIeICTBUNM CTUXUMHBIX Oe/ICTBUM

+PocrexHag3op

®DefepasbHOE areHTCTBO 110 TeXHUYECKOMY peryJ/IMpoBaHUI0 U MeTPOJIOrUU

MunucTepcTBO 3Hepretvku Poccuiickoit @enepanum
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3a uto, B cooTBeTcTBHH C «[IpaBW/IaMM TeXHHYECKOHW 3KCIJIyaTal[dd 3JIeKTPOYCTaHOBOK
norpeduresiel», HeCyT TMEPCOHAJBHYI0 OTBeTCTBEHHOCTh Pa0OTHHKH, HENOCPe/JCTBeHHO
00C/Ty)KMBAIOIIHe 3/IEKTPOYCTaHOBKHU?

3a HeCcBOoeBpeMeHHOe U Hey/I0B/IeTBOPUTe/IbHOe TeXHUUeCKoe 00CTyKUBaHUe 3/1eKTPOYyCTaHOBOK

+3a HapylleHus1, IPOUCLIe/IINe 110 UX BUHE, a TaK)Ke 3a HelPaBWIbHYIO JMKBUAAL[MIO MU HapyLleHU B
paboTe 3/1eKTPOyCTaHOBOK Ha 00C/Ty’KHBaeMOM yuacTKe

3a Hapy1ieHus B paboTe, BbI3BaHHbIE HU3KUM KaueCTBOM PEMOHTa

3a HapylleHUs B 9KCIUTyaTal[uu 371eKTPOTeXHO/IOTHUeCKOro 060py10BaHUs

B TeueHHe KAaKOro CPOKAa MPOBOJAUTCA KOMILJIEKCHOE ONPO00OBAaHHE 0CHOBHOI'0 U BCIIOMOTaTe/IbHOT O
000py/I0BaHMA 3JIEKTPOYCTAHOBKH Nepe/] MPUEMKOH B IKCII/TyaTal[uio?

24 yaca

48 yacosB

+72 yaca

36 yacoB

Kakas nporjeiypa He yCTaHaB/IHBaeTCs MPAaBWIAMHU TeXHOJIOTHYECKOr0 MPHCOeAMHeHUA?
+IIpouiesypa mpucOeAUHEHUs] SHEPrONPUHUMAIOIINX YCTPONCTB K 3/€KTPUUYECKUM CeTSIM CeTeBOM
opraHu3aluu

HopmupoBaHue KosimuecTBa noTpebisieMoit 3/1eKTPOIHeprun

YcraHoBKa TpeboBaHMIA K BblJjaue TeXHUUECKUX YCJIOBUM, B TOM UHWC/Ie WHAWBUAYaIbHBIX, [JIs
MIPUCOeJUHEHHsI K /IeKTPUUECKUM CeTsIM

OrnpeiesieHre CyIIeCTBEHHBIX YCJIOBUH 10roBopa 00 OCYI[eCTBIEHUHM TeXHOJOTUYEeCKOT0 MTPUCOeIHEHUS
K JIeKTPUUECKUM CeTSIM

KTo wuMeer mnpaBo Ha TexHO/JIOrMueckoe MNpPHCOeJUHEHHEe TMOCTPOEHHbIX MMM JIMHHMH
3/IeKTponepejaYy K 3/IeKTPUYeCKUM CeTsIM?

ToJbKO 0puAdYecKye 11La

Tonbko (pr3nueckre nua

TonbKo (pr3nueckre nuLla, 3aperuCTpUpOBaHHbIe B KaUeCTBe MpeArpuHUMaTe s

+/Trobble miia

KakomMy afjMMHUCTPaTUBHOMY IITpady MOryT ObITH MOABEPrHYTHI HOPHUUYECKHe JIMIA 32 BBOJ B
IKCIUTyaTaLMI0 YHePronoTpet/IAImuX 005eKToB 0e3 pa3peleH:s1 COOTBETCTBYIOIINX OPraHOB?
+OT gecsT [0 JBaALATH THICSY pyOiell WM aIMUHUCTPAaTUBHOE TPUOCTAHOBJIEHWE AeATeSbHOCTH Ha
CPOK [I0 [IeBSIHOCTa CYyTOK

OT JBYXCOT JIO0 TPEXCOT ThICSU pyOsielt Wi aMUHUCTPAaTUBHOE ITPUOCTAHOBJIEHHUE [IeTeIbHOCTA Ha CPOK
[0 [ieBSIHOCTA CYyTOK

OT cTa [0 ABYXCOT ThiCcsiU pyOieit

OT TpUALaTH /10 MATH/IECATH ThICSU PyO/ed Win aJMUHHACTPATHBHOE TIPUOCTAHOB/IEHHE AesTeTbHOCTH Ha
CPOK 10 TPUJLIATH CYTOK

Ha KakKue KaTeropuu no/jpasjensercs 3/IeKTPOTeXHUYeCKUI NepcoHasl OpraHu3anuu?
Ha omnepaTuBHbIN, aJMUHUCTPATUBHBINA U PEMOHTHBIM

+Ha agMWHUCTPaTUBHO-TEXHUYECKUI U OIlePaTHBHO-PEMOHTHBIMN

Ha agMyHKMCTpaTUBHO-TEXHUUECKWI OllepaTUBHbIM, ONlePaTUBHO-PEMOHTHBIN M PEMOHTHBIN
Ha onepaTuBHbIN, Or1IepaTUBHO-PEMOHTHBIA ¥ PEMOHTHBIN
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Yto HaAXOAUTCA B OMEPAaTMBHOM Be/eHHH CTapuiero padoTHHKA M3 YHCIa ONEPaTHBHOIO
nepcoHasna?

Tonbko ob6opypoBanue, JIDII, TOKOMpPOBOABI W CpeACTBA JUCTIETYEPCKOTO W TEXHOJOTHUeCcKOoro
yTpaBJieHus1

To/MbKO YCTpPOWCTBa peJieliHOM 3allUThl, amnmnapatypa CUCTeMbl NPOTHMBOAaBApUNMHOW U PEeXUMHOMH
aBTOMAaTUKHN

+Bce nepeunciieHHbIe YCTPONCTBA U 000PyZOBaHUe, OTepalyy C KOTOPLIMUA He TpeOyIoT KOOpAWHALIMU
JeWCTBUIA TIepCcoHa/a pa3HbIX SHEPreTHYeCKUX OOBEKTOB, HO COCTOSIHUE U PEXHUM pabOThl KOTOPBIX
BJUSIIOT Ha PeXXUM DPabOThl U HA|@XKHOCTb S/IeKTPUUECKHX CeTel, a TakKe Ha HACTPOWKY YCTPOMCTB
MPOTHMBOABapUHOM aBTOMATHKU

KTo yTBepXJgaeT CHHCOK Pa0OTHMKOB, MMEIOI[UX MPaB0 BBINOJHATHL ONepaTHBHbIE
nepexk/JIrYeHus?

OTBeTCTBEHHBIH 3a 3/1eKTPOX03sicTBO [loTpebuTesns

['naBHbIi 3HepreTuk [ToTpebuTess

+PykoBogurens [TorpebuTesns

PykoBoguTenb 3HeprocHabaroleii opraHyisanyu

B KakoM ci1yyae nepeK/il0ueHMs B 3/IEKTPOyCTaHOBKax HanpspkeHueMm Boiie 1000 B npousBogarcs
0e3 0/IAaHKOB MepPeK/TI0UeHHI ?

T0J/IbKO TIpU MPOCTBIX MEPEK/TIOUEHUAX

TonbKO TIPU HaMW4MK JIeMCTBYIOLIMX OJIOKUPOBOYHBIX YCTPOWCTB, WCK/IFOUAIOI[UX HelpaBU/IbHbIE
orepaluu C pa3beUHUTE/ISIMU U 3a3eMJISIFOLLIMMU HO’KaMH B TIPOL{ecce BCeX MepeK/IIoueHni

+IIpy TIPOCTBIX TMEPEK/TIOYEHUSIX W TPU HA/MUUK  JIUCTBYIOUIMX OJIOKUPOBOYHBIX YCTPOMCTB,
VCK/IIOYAIOLIIUX HellpaBWIbHbIe Olepanuu C pasbeJVHUTeNSIMU U 3a3eMJISIOLMMU HOXXaMM B IIpoLjecce
BCeX MepeK/II0YeHUH, a TakKe NPy JIMKBUJALMY aBapui

YTo cocTaB/isieT KOMILIEKC TeXHUYeCcKux cpeacrts ACY93?
TonbKo cpe/icTBa Mepefaund UHPOPMaLIUU

Tonbko cpefcTBa 00paboTKK M 0TOOpaXkeHUs: HHGOPMaLUH

TonbKo cpefcTBa coopa HGOPMALIMK U BCIIOMOTaTe/IbHbIE CUCTEMBI
+Bce nepeuncnenHoe

HO,I],E[EP)KI/IBHIO]J_[I/IE 3d)KMMBI MOABEIIIMBAIOTCA HaA:
+Ha IIPOMEeXXYTOUHBIX OIopax
Ha OIopaxX aHKepHOr'o TUIld

Jins coejUHeHHUS 3a)KMMOB C H30/IITOPAMHU, /ISl MOABECKH T'MPJISAH/ Ha ONopax H /ISl COeNHeHUs
MHOTOI[eIHBIX THPJIAHJ APYT C [PYrOM CIy)KHUT:

+CuenHast apmMartypa

3amuTHasi apMaTypa

IIpomexyTouHbIe ONIOPHI yCTAaHAB/IMBAKOT Ha:
+TIPSIMBIX yYaCTKax TPacChl BO3AYLIHOW TMHUU
Ha TMepecevyeHtsIX C pa3InuHbIMU COOPYKEHUSIMU

AHKepHbIe 0IIOPbI YCTAaHAB/IUBAKT HA:
MPSIMBIX Y4YacCTKaxX TPacChl BO3AYLIHOW TMHUU
+TiepeceueHUsIX C Pa3IUUHbIMU COOPYKEHUSIMU

KOH].[EBLIE OInopbl YCTAHAB/IUBAKOT:
B HauadJjie BO3,E[yI.HHOﬁ JIMHUH

B KOHIe BOBAyLHHOﬁ JIMHWUHN

+B HauaJ/ie 1 KOHLIe BO3,ELYHJHOI>JI JIMHUHN
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IlepekpecTHbIe 0NIOPHI YCTaHAB/IMBAKOT:
+B MecCTax repeceueHus BO3YLIHOM JTMHUY B Pa3HbIX HalpaBJeHUsSIX
B MeCTax MU3MeHeHUs HallpaB/ieHHsl TPacChl BO3AYIIHOM JTUHUN

HPOME)KYTOHHLIﬁ MPoJIET — 3TO PACCTOAHHE 10 TOPU30HTA/IN MEXAY ABYMH:
KOHLIEBBIMHU OINOPpaMM
+CMEe>XXHbIMHU IIPOMEXXYTOUHBIMH OIIOpPaMu

Ha Bo3aymHo# uHuM A0 1 kKB //iMHa Npo/1eToB:
+ot 30 10 50 M
ot 100 go 250 m

IToaBecHbIe M30/I9TOPBI K MeTa/VIOKOHCTPYKIMAAM-TPaBepcaM Omop KpemnsAT ¢ IOMOIIbI0:
+crneLyanbHOM TMHEMHOM apMaTyphl - CKOD, ceper, yIlieK, TPOMeKyTOUHBIX 3BeHbeB U AP
CrieLiasbHOM KpeTe)KHOW apMaTyphl - CKOD, ceper, yIlieK, TPOMeKyTOUHBIX 3BeHbeB U AP

Bonpocs! AJist 3aMThI J1abopaTopHo# padoTsl (ompoc) mo Teme:

JlabopamopHas paboma «OcHO8Hble HeuCnpasHOCMu U peMOHM 8030YWHbIX U KAOe/bHbIX 3/1eKMpU4eCcKux
JUHU 31eKmponepeoauu»
1. KakoBsl TpeboBaHUsI K ITPOM3BO/ICTBY 3eMJISIHBIX PabOT, CBA3aHHBIX C PEMOHTOM WJIM TMPOK/IaIKOM
Kabesist B 30He pacrio/ioyKeHUs! MOJ3eMHBIX COOPYKeHUM U KOMMYHUKaL[|i?
2. UYto 06si3aH cies1aTh pyKOBOAUTEIb PAOOT TIpH 0OHAPY)KeHUH He OTMEUEHHBIX Ha IJIaHax Kabesien,
TpyOOMPOBO/IOB MPU TTPOM3BO/ICTBE 3eMJITHBIX pabOT WM TIPYU BO3HMKILIEH OMAaCHOCTH U3-3a
TIOBPEXAEeHUSI COOPYKeHUs ?

3. Kakum o6pa3om HeoOX0AUMO YKPEeIISiTh OTKPbITble My(ThbI?

4. PasperaeTcs /1 MOJBeLINBaTh Kabesiu K TpyOOnpoBoJaM UK K coceIHUM Kabesisim?

5. B uem HeobxomuMo ybeauThCs repef BCKpbITHEM My(T Wiu paspe3aHueM Kabessi?

6. KaxuMm o6pa3oMm ciiefiyeT orpeZienisiTh Ha paboueM MecTe TIOZ/IeXKallyii peMOHTY Kabesb,
MIPOXOJAIINM B TOHHesIe?

7. B Kakux cjlyuasix pa3peliaeTcsi IPOBepsiTh OTCYTCTBUe HarpsbKeHHs: 6e3 rpoKasbiBaHUs Kabesisi?

8. Kakue mMepbI Oe30macHOCTH He0OX04MMO COO/IOATE TIPY TIPOKaIbIBaHUU Kabersi?

JlabopamopHas paboma «OCHO8Hble HeUCNPAagHOCMU U PEMOHM 0C8eMUMENbHbIX 3/1eKMPOYCMAHOBOK»

9. B Kakux Cjlyuasix I0MyCKaeTCsi Ha BHYTPEHHUX KabOe/TbHbIX JIMHUSIX 37IeKTPOCTAHIUN 1
TMO/ICTaHL[MH, 110 YCMOTPEHUIO Bbi/JaBIlIero Hapsijl, He TIPOKa/bIBaTh Kabesib miepes; ero
pa3pe3aHueM WM BCKPbITUEM My(ThI?

10. Kakue cpezicTBa 3alUThI HEOOXOAUMO TIPUMEHSITh TTPY BCKPBITUHM COEAMHUTETLHOU MY (T U
paspe3aHuu Kabesst 6e3 Tipe/jBapUTe/IbHOTO TIPOKA/IbIBAHHUSA?

11. TpebyeTcst 1 B X0/10[jHOE BpPeMsi rojia IPOrpeB My(T repe/ 3a/IMBKOM UX rOPSTYMM COCTaBOM?

12. Pa3periaeTcsi /v MpH MTPOKJIaZIKe Kabesist oA ep>KUBaTh Kabeslb Ha TOBOPOTaX TPACChl BDYUHYHO?

13. I1pu BBINOHEHUM KaKUX YCIOBUH /I0MyCKaeTcs TiepeKsajbiBaHue Kabemel, HAXOJSIIUXCS M0
HarpsbkeHrem?

14. PaboTHHKY C KaKoi IPyIINOi 10 371eKTp0o0e30IacHOCTH pa3periaeTcsi OHOMY ITPOBOAUTH OCMOTP
KOJIJ/IEKTOPOB Y TOHHE/IeM Ha 3/IeKTPOCTaHLUAX U MTOACTaHLUAX ?

15. Kakyto rpymniy 1o 371eKTpo0e30racHOCTH JOJDKeH UMeTh PYKOBOZUTeNb paboT 110 Hapsay B
M0/I3eMHOM COOPY>KEHUH, I'/le BO3MOXXHO TOSIB/IEHUE BPeJHBIX ra30B?

16. Kako#i 1akat fo/pkKeH ObITh BbIBEILIEH Ha KJ/IF0Ue YIPaB/IeHUs] YCTPOMCTBA MPOTUBOIIOXKAPHOM
3alMTHI [Tepes] IpOBeJileHueM 0CMOTpa B TyYHHese?
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Taouna 7 — Kputepun onjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[HH

KO,E[ N HAUME€HOBaHHE€ MHAWKATOPd

(4acTv KOMIeTeHL1MH)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

JIOCTVD>KeHUs1 KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

COOTBETCTBYET OLIeHKe «3auTeHO»
50-100% ot MakCcUMasIbHOTO Oasia

NO-1nkoc-1 OcyiecTsisieT
MOHHUTOPUHT TeXHUYECKOTO
COCTOsIHUSI 000PYZI0BaHUs
MOACTAHLIMI /IeKTPUUECKUX CeTel

CTyzeHT JeMOHCTpUPYeT 3HaHHe OCHOBHOTO MaTepuasa 1o
TeMe, MOKa3bIBaeT 3HaHWe U TTOHUMaHWe TPeOOBaHUM K
TIPOU3BO/CTBY PabOT, PYKOBOAWTETIO paboT, CPe/ICTBA 3aLL[UThI
Y TPYTIIBI TI0 3/1eKTPOOe30MacHOCTH; CTYAEHT, B OCHOBHOM,
CIOCO0€eH OCYILeCTB/ISITh MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS

000py/IoBaHusI TIO/ICTAHIUM 3/IEKTPUUECKUX ceTeld

2 OHEHUBAHME INTMCBMEHHBIX PABOT CTYJEHTOB

OHEHI/IBaHI/Ie MM CbMEHHBbIX pa60T CTYAEHTOB,
He€ perjiaMeHTHPYeMbIX y‘—leﬁHbIM INJIaHOM

Tema 2 Texnosiorus PE€MOHTA 3JIEKTPHUYECKHUX ]I[BHFaTEHEﬁ

NHauBHAya/IbHOE JOMalllHee 3aJaHue:
oripefie/ieHHe MarHUTHOW MHAYKLMKA B 3/IEMEHTax 3/eKTpojBUraTessi», «OmpezeneHre 0OMOTOUHBIX
JAHHBIX 3JIEKTPOZIBUraTe/Is», «PacueT HOMUHA/ILHON MOIITHOCTH 3/IEKTPOZBUTATE IS,

Tabmna 8 — @opMupyemMbie KOMIETeHIUH (MM MX YAaCTH)

«Pacuet MapaMeTpoB CepAaedYHHKa»,

3JIEKTPUUECKUX CeTel

3JIEKTPUUECKUX CeTel

Kop v HaMeHOBaHMe UHMKaTOpa OrneHOUHBIE
Kop v HaMeHOBaHMe KOMITeTeHLMN JOCTY)KEHUSI KOMITeTEeHLINU MaTepuaJbl
(yacTu KOMIETEeHLIUH) Y CpeficTBa
[MKoc-1. CriocobeH ocCy111ecTB/sATh NO-1nkoc-1 OcyiectsisieT TpoBepka
MOHUTOPHUHI TEXHUYECKOT'0 COCTOSIHUSI | MOHUTOPUHI TEXHUUECKOTO COCTOSTHUS
obopyioBaHusI TIOACTaHI[UI obopyioBaHus TIOCTaHI[UI Co’qu/II)')HK;‘HHH

«Pacuet MapaMeTpoB CcepAeUYHUKA»

ITomrocHoe AejieHne cepiedHrKd CTaTOpad, MM:

ﬂ"D[
2P

T=

YucTasi A/IMHa aKTUBHOM CTa/ld CTaToOpa, MM:

rae K. — KOC—)(i)(i)I/IL[I/IEHT 3dll0JIHEHUS CepAeUHHKa CTa/IbI0, YUHUTBIBAET HA/IMUYKWE WU30JIALWHN T1JIaCTHH

(npuHATH paBHbIM 0,96).
Beicora 3y611a cTatopa, MM:

BricoTa sipMa CTaTOpa, MM:

TInomaze ceueHus spMa CTaTopa, MM>:

I=K.TI,

h:l == h]. — &
h_:'D“ —D —h,
) 2

‘S'r =h':_ Iu

CpepHsisi pacueTHasi LIMpUHA 3y0Iia cTaTopa:
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6.1 +6;.
g . =zl ¥ %22l

cpzl E 1
n(D, +e+2e) (D, +2h+2e)
6y = ~6, 6= —6;.
I'ne Z, Z,
Tlnowaap nasa cratopa, MM2:
6 +e,( - ¢
S, = J(,';l__l ki
2 1 2 8
h:z = h: 7 e_-_- .

Beicora 3y611a poTopa, Mm:
CpepHsisi pacueTHasi IIUPYHA 3y0lja poTOpa, MM:

62 * 6;:9
2 S0

gl T f ]
_M(D,-2%-2e-5) n(D,—25—2e—2M +6,)
Braa = 7 . T T - .
2 5 22 g
rze
D -D
h, = “_h.,

. 2

BricoTa crimHku pOTOpa, MM: -

rae D'=D;-25,p, — BHYTPEHHUI JuaMeTp CepJeYHUKa poTopa, MM (/laH B 3alaHUM).

«Bblﬁop H ompeje/ieHue MAarHMTHOM HHAYKIUHU B 3J/IEMEHTAX 3JICKTPOABUI'aTe/IfA»

3HaueHHe MarHUTHOW WHAYKLMM B BO3/YIIIHOM 3a30pe B§ ciiefryeT orpeie/uTh U3 rpadMKOB,
rpeJCTaB/eHHbIX Ha pUc. 1 u 2.

By Tn

082

0,80
TR T i
O TR f;_;_u.z.i_l.t
I

0,76
E R/ RmE ==

074 FFFF, AL
0,72 Da, mm
280 300 340 380 420 460

Puc. 1. 3HaueHue mazHUMHOU UHOYKYUU 8 8030YWHOM 3d30pe 3/1eKmpoosuzamensi
npu Dq = 80...260 mm u yucae nomocos 2P = 2...8
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Be,Tn

0.82

0,50 T L

: ARENEiIRESEEnsy o

0,78 e AT T ]

’ T == [

0.76 T ]
dijmm=

0,7 LA TiTEEss.

0,72 Da, v
280 300 340 380 420 460
Puc. 2. 3HaueHue mazHUMHOU UHOYKYUU 8 8030YWHOM 3d30pe 3/1eKmpooguzamesi
npu Dq = 280...460 mm u yucae nomocosg 2P = 2...8

d=aB. 1T ({107,

MarHuTHbIA ITOTOK MallvHbl, BO:
rae o — K03(ULHUEHT MOF0CHOTO TlepeKphITUS (MPUHATH paBHbIM 0,7);
B8 — marHvTHasi MUHAYKLYS B BO3yLIHOM 3a3ope, T1;
T — cM. ¢popmyay (1); A1 — cm. B 3a/laHuUN.

5 _ B .t £
bty
MaruuTHas MUHAYKLMs B 3y61ax cratopa, Ti: @Z1 -0
nD
fy=—0L
bz
rzie t; — 3y6Li0BOe flefieHue, . 1
v
=5 10%
MarsuTHas THAYKLYS B ipMe (CriMHKe) cTaTtopa, T ¢
- r‘
B, =—2
= il
MarHuTHas MHAYKLus B 3y61jax poropa, Ti: el
rzie to — 3y6Lj0BOe Jie/ieHue,
s
: El- £, =6, +5um

MarHuTHas UHIYKIUS B spMe poTopa, Ti:
Le#]
-BP = —_d -
‘j Y
25, 10
= f -
rae SF' hp -2 ﬁ".
I[TonyyeHHbIe 3HAYeHUs MACHUTHOM MHJYKLMM C/IeAyeT CPABHUTB C J0IYCTUMBIMH, IPHBeJeHHBIMU

HIDKE:

B BO3/lyILLIHOM 3a30pe —Bs=(0,3 1) Tnm;
B 3y0Ijax cTaTopa U poTopa — Bz12=(1,3 2)Tn;
B sipMe (CIHMHKE) cTaTopa —B.=(1 1,6) Tm;
B sipMe (CIIMHKe) poTopa — B, =(0,9 1,3) Tn.

Ec/m pacueTHble 3HaueHUsI MarHUTHOW WHIYKUUM OyOyT OT/IMYaThCsA OT MPUBEAEHHBIX Oosiee ueM
Ha 30%, crefyeT, U3MeHHB 3HaueHue B, MOBTOPUTH PacyeThl.
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((OHPE,E[EJIEHI/IE 00MOTOUHBIX AAHHbIX 3JIEKTPOABUI' aTE/If»

Yucio BUTKOB B (ha3ze 0OMOTKH cTaTopa:
U, K,
W=s————
444f K D
rae Up — ¢a3Hoe HanpsbkeHue, B;
Ke — K03 pULIMeHT, yunThIBaIOIINM NaZleHre HalpsyKeHWsl B CTaTOpHOM Lienu (rpuHsTh Ke = 0,95);
f — uacrtota ToKa, 50 I'i;
Ko6 — 06MOTOUHBIN KO3 duLieHT (MpUHATE paBHbIM 0,9).

Uucno 3¢ eKTUBHBIX MPOBOJHUKOB Ha OJUH Ta3:
2ZmWa 6Wa

n, =
ng
Z, Z,
r7le a — YKCIIO Mapaiyie/ibHbIX BeTBe. OOBIUHO 15 IBUTATEJIeN C KOPOTKO3aMKHYTBIM pOTOpoM a = 1.
[urameTp U30IMPOBAHHOIO MPOBO/IA, MM:

K 8
dm: i ——= 2
s nnp

rae K; — koadduimenT 3anonHeHus nasa (mpunsath K; = 0,7).

[TonmyueHHOe 3HaueHWe /[uWaMeTpa H30JIMPOBAHHOTO TPOBOAA dy; HEOOXOJUMO OKpYTI/UTH [0
O/mpKalero CTaHAApTHOTO JUaMeTpa CoriacHo Tabsmie 1.

Tabauya 1. 3HaueHue duamempos MeOHbIX 0OMOMOUHbIX NPOBOO08

mapok IIDTB u 112T-155
P n3omp. NPOBOJA, MM J, MM 0D, MM 0D, MM

0,23 0,465 0,915 1,485
0,259 0,44 0,965 1,585
0,285 0,545 1,015 1,685
0,315 0,615 1,08 1,785
0,350 0,655 1,14 1,895
0,370 0,69 1,20 1,995
0,395 0,77 1,26 2,095
0,415 0,815 1,33

0,44 0,865 1,405

PacimmdpoBka Mapok 1poBo/ioB: [T9TB — npoBoj, 06MOTOUHBIM, TETJIOCTOUKHUM C BEICOKOTIPOUHOM
IMaJibl0 Ha OCHOBe TMOMMAGUPHBIX JaKoB (M0 Kiaccy uzosnsauuu B). TI9T-155 — mpoBoj, 06MOTOUHBIH,
5MaJlb TeIOCTOMKast Ha MOMMI(PUPUMHUIHON OCHOBe (110 K/1accy u3onsiuu F).

d=d_ -5,
TnameTp HEWU30/IMPOBAaHHOT'O MPOBO/A, MM:
rie 8u; — 2-CTOPOHHSS TOJIIIMHA U30J/IALUH TTPOBO/A.
I1pyuHATE:
Sus = 0,025 st @ (0,23...0,37) mv;
Sus = 0,04 nnist @ (0,415...0,815) mm; 8us = 0,06 ast @
(0,865...1,20) mm; 643 = 0,1 s @ (1,26...2,095) Mm.
nd’

ng
CeueHue HEeNn30/IMPOBAHHOI'O ITpOBOJa, MMZC 4
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IMpumeuanue. Ecnu mipy pacueTe auameTpa 0OMOTOUHOrO TPOBOZA OH TOYUYMJICS 3HAUMTETbHO
OosIbIIle MaKCHMaIbHOrO TabmuuHoro (2,095), To
B 9TOM C/ydae HeoO0XoguMo 3P eKTUBHBIN MPOBOAHUK BBITOJHUTE U3 2-X UM 3-X
5/1eMEeHTapHBIX MPOBOAOB (N = 2, 3, 4). _
=H_N
Torza uKnc/Io 3/1eMeHTapHbIX IIPOBOJHUKOB B Ta3y OyzeT oW
[Tpu 3TOM C/lefiyeT yuecTb, uTo 00ljee CeueHHe 3/1eMeHTapHbIX HpOBOAHI/IKOB JIOJDKHO OBITH PaBHO

ceyeHU0 3((PeKTHBHOTO MMPOBOJAHUKA.

,Z[I/IaMETP H30/IMPOBAHHOI'O ITPOBOJa AJid 3TOro C/iydyad, MM:

«PacueT HOMHMHA/ILHOM MOIIIHOCTH 3JIEKTPOABHUI'aTe/IfA»

[pocrefimmmM crioco6oM oripefiesieHUs HOMUHATbHOW MOILHOCTH 37IeKTPOJBUTATeIsl  SIB/ISIETCS
CIoCco0, YUUTBIBAKOIIUH [IOMYCTUMYIO IJIOTHOCTh TOKAa B 0OMOTKe CTaTopa.
®das3HbIii TOK cTaTopa, A: lp=Sphnd].
rae Sp — cm. Gopmyay (9);
s — CM. hopmyiy (10);
a — uucso BetBel (a = 1);
j — JomycTuMasi TVIOTHOCTh ToKa (Tabs. 2).

Tabauya 2. OpueHMupo8OUHble 3HAUEHUS]
n10mHocmu moka obMomku cmamopa 0415 0guzamesst

Mo1HoCTh, KBT 3Hauenmue j, A/Mm>
go 1 6...8
1...10 5...6
1...100 4...5

HpUMeuaHue. bonbime 3Ha‘—IEHI/IHj OTHOCATCA K ABUI'aTe/IAM MeHbIIei MOIIIHOCTH.

S=ml,U, 107,
[TostHas MOIHOCTB 37eKTpoABUraresis, KBA:

r7e m — 4ucio gas;
Ip — ¢a3Hblli TOK, A;
Up — (a3Hoe HampspkeHue, B.

0 P =8n,cosQ,.
PUEHTUPOBOYHAs MOLJHOCTb Ha Basly 3/1eKTpojBuUraresisi, KBt:
rae nu — HoMuHanbHbid KII[ pBuratens; KIIJ gnst aurateneid momHoctbio oT 1 go 100 kBt
OpUEHTHUPOBOYHO uMeeT 3Hauenus 0,7...0,9;

C0S (¢ — HOMHUHAIbHBIA KO3(QQULIMEHT MOLHOCTH; A/s Apurarenei 1...100 cos ¢, = 0,7...0,9.

Wcronb3yst  cripaBOuHble [JaHHBbIe, HEOOXOAMMO BbIOpPAaTh CTaHAPTHBIM 3JIEKTPOJBUraTe b,
OmKalMid K pacyeTHOW MoOIHOCTH P’. Jlnsg BbIOPAHHOIO 3/KTPOZABMIaTeNisl HYKHO YKasaTh
HOMMHaJIbHBbIE:

— THII;

— MOLL[HOCTb;

— HarnpsDKeHUe;

— TOK;

— KITA;

— K03 (ULIMEHT MOLLHOCTH;

— YacTOTy Bpall|eHusl.
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Taomuna 9 — Kpurepun onjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{HH

Koa v HauMeHoBaHUe Kpurepuu onjeHrBaHusi CGOPMUPOBAHHOCTH KOMITeTEHLIUU (4acTH
WH/IMKaTOopa JAO0CTHKeHHUs KOMITETEeHLIUM)
KOMIIeTeHLIUH COOTBETCTBYET OLIEHKe «3auTeHO»
(4acTv KOMMeTeHI1H) 50-100% oT MaKcuMaIbHOTO 6asiia
NO-1nkoc-1 OcyigecTBisieT 3aziaHue, B OCHOBHOM, BBITIO/THEHO, CTYAeHT MOXET CaMOCTOSITe/IbHO
MOHUTOPHHI TeXHUUECKOI'0 N apryMeHTHPOBAHHO OCYILLECTBJ/IAThL dHAJIN3, O606LL[€HI/IH " BbIBO/bI
cocTostHUs1 060pyI0BaHHUsT T0 BBITIOJTHEHHOM paboTe, [eMOHCTPUPYET 3HaHHEe OCHOBHOT'O
NOZCTaHLWiA 5/eKTprueckux | MATepHasa Tio Teme; CTY/eHT, B OCHOBHOM, CroCoOeH OCYIIEeCTBIISTh
ceTei MOHUTOPHUHT TeXHUUYECKOT0 COCTOSIHUSI 060pYZA0BaHMUs MTOACTAHIHI
3JIEKTPUUECKUX CeTel

3 OITPEJJE/IEHUE PE3YJ/IBTATA
ITPOMEXYTOUYHOM ATTECTAILIUA

<DopMa HpOME)KyTO‘—IHOI‘/JI dTTeCTallvy 110 AUCLHUIIJIMHE 3auem.

OLLEHOYHBIE MATEPHUAJIbI 1 CPEJACTBA /11 IIPOBEPKHN
C®OPMUPOBAHHOCTU KOMIIETEHIIVI

ITKoc-1. OcyuiecTB/IfeT MOHUTOPHHI TeXHHMYECKOr0 COCTOSIHMA 000PYy/J0BaHUSA IMOACTAHIHIA
3/IEKTPUYECKHX CeTeu.

3a,E[aHI/IH 3dKPbITOro THUIld

BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema

1. OmnsIT X0/10CcTOrO0 X0/a TPaHcopMaTopa NPOBOANTCS NPHU:

Pa3oMKHYTOM BTOPUYHOM 0OMOTKe 1 TIOHM)KeHHOM HarpsbKeHUH Ha TIepBUYHOM 00MOTKe
+Pa30MKHYTOM BTOPMUHOM 00MOTKe ¥ HOMHUHA/IbHOM HarpspKeHUHU Ha TIepBUYHOI 0OMOTKe
3aMKHYTOH HAKOPOTKO BTOPUUHON 0OMOTKE ¥ HOMHUHA/IbHBIX TOKaX

[Ipu oTK/IHOYEeHHOM TpaHCc(opmarope

2. B 3/1eKTpoABUraTe/IIX MOXKET ObITh HEUCTIPABHOCTD:
+Me>KBUTKOBbIE 3aMbIKaHUSI

oTcyTcTBUe gucbanaHca

OTCYTCTBHeE Ileperpesa

COMPOTHBJIEHHE W30JISILMH BbIllle HOPMBbI

3a,ua1ma OTKPbITOr'0o THUIlA

Jatime pa3zeepHymbiii omeem Ha 60npoc

3. Kakas 3/IeKTpoyCTaHOBKA CUMTAeTCsA JeiiCTBYIoLIei?
IIpasunbHbIli omeem. NeKTPOyCTaHOBKA W/ ee 4acTh, KOTOpas HaXOJAWTCS TOJ HarpsyKeHUeM,
100 Ha KOTOPYIO HAIPsDKeHHE MOXKET OBbITh T0JJaHO BK/IFOUEHHEM KOMMYTAI[MOHHBIX arfiapaToB.

4. KakuM 00pa3oM MO)XHO IJIAaBHO Pery/JIMpoBaTh B HMIMPOKHX Mpeje/iax YacTOTy BpalljeHust
ACMHXPOHHOTI0 3/IEKTPOABHraTe/isi C KOpOTK03aMKHYTbIM POTOpOM?

IIpasunbHbili omeem. YacToTy BpalljeHUss aCUHXPOHHOTO 3JIeKTPO/IBUTATe sl C KOPOTKO3aMKHYThIM
pPOTOPOM MOXXHO TUIaBHO pery/JvpoBaTh B IIWPOKUX Mpefesax H3MeHeHWeM 4YacTOThbl MUTaroLero
HarpsDKeHUsI.

5. Ha kakue pexumbl PpadoTbl paccuuTaHbl  TpaHchopMaTopbl  HANpPsHKEHHA?
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TpaHcdopmaTopsl ToKa?
IIpasunbHbili omeem. TpaHchopmaTopbl HampsDKeHUs] pacCuMTaHbl Ha PEXHUM XOJIOCTOTO XOJa.
TpaHc(opmaTopbl TOKa pacCudTaHbl HA Pe)KUM KOPOTKOT'O 3aMbIKaHMS.

Honoanume

6. DnekTpuueckue ceru HampsbkeHnemM 10 kB pgo/mkHBI padoTath C
HeHTpa/bHo.
IIpasunbHblli omeem: U301MPOBaHHOM.

7. BJIEKTPOTEXHI/I‘-IECKI/Iﬁ MnepCoHa/1 NMpeJnpuaATUa Mmojpa3fje/jigderca Had u
nepcoHaJi.
HPGGUﬂbeNj omeem: a,E[MI/IHI/ICTpaTI/IBHO—TeXHHQECKHﬁ; OHepaTHBHO—peMOHTHBIﬁ.

OkoHuaTeNbHbIE  pe3y/ibTaTbl 00yueHusi (POpPMHPOBAaHUS KOMIIETEHI[UH)  OMpeAesstoTCs
TIOCPeZICTBOM TepeBoja 0auioB, HaOpaHHBIX CTYAEHTOM B IPOLieCCe OCBOEHUs AUCLWIUIMHBI, B OL[eHKU:
6a30BbIi ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHIIUM CUHUTAETCSI JOCTUTHYTHIM, €C/TU pe3y/bTaT 00yueHus
COOTBETCTBYeT o1jeHKe «3auTeHo» (50-100 peTHHrOBBIX OasIIOB).

4. TIOPAOK ITPOBEJEHVS IIOBTOPHOI
IMMPOMEXYTOUYHOHN ATTECTAIINU

<DopMa HpOME)KyTO‘—IHOI‘/JI dTTeCTalivy 110 JUCLHUIIJIMHE 3auem.

@DoH/, OLIEHOYHBIX CPeZICTB /i/1s1 IPOBeJeHUs] TOBTOPHOM NIPOMEXKYTOUHOM aTrTecTaluy (OpMUPYeTCs
Y3 UKCJIa OLleHOYHBIX CPEe/ICTB 10 TeMaM, KOTOpbIe He OCBOEHBI CTY/I€HTOM.

IIpumeuaHue:

[ononmHuTe/TbHbIE KOHTPOJIbHBIE WCIIBITaHUsI MPOBOJATCS il CTY/eHTOB, HaOpaBILIUX MeHee 50
6a/10B (B cooTBeTCTBUM C «[10I0’KEHNEM O MOAY/TbHO-PEUTHHIOBOM CHCTEME).

Tabmna 10 — Kputepuu oneHKH c)opMHPOBAaHHOCTH KOMITETEHLIHI

Kop v HameHOBaHue Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
VH/JMKaTOpa JOCTY)KEeHUS (4acTM KOMIIeTeHLIMN)
KOMITeTEeHLIUU COOTBETCTBYeT OLIeHKe «3aYTeHO»
(yacTM KOMIeTeHLIMH) 50-100% oT MakcuMasnbHOro Oasa

CTyZeHT 1eMOHCTPUPYeT 3HaHUe OCHOBHOI'O MaTepuasia o TeMaMm

WI-1nkoe-1 Ocyliectsiisier | AWCLUIUIMHBL, MPUUMHBI BEIXOJA U3 CTPOSI 3/1eKTPO0OODPY/I0BaHMs], 3HAKOM

MOHUTOPHHI TeXHUUYECKOT 0 C TeXHOJIOTUeH PEMOHTA JIEKTPUUECKUX ,E[BHFaTeneﬁ, dllI1apaToB
cocTostHUsE 060pY/I0BaHHUsT yTpaBJ/IeHHs 1 3al[UThl, KOHTPOJIbHO-U3MEPUTE/ILHBIX TTPUOOPOB U

MOZCTAHIMI1 3/eKTprueckux | AATUUKOB aBTOMATUKH, PEMOHTa TpaHC(hOpPMaTOPOB, PeMOHTA BO3YLIIHbIX

1 Kabe/IbHBIX JIMHHUH 3/IeKTPOIIepejaut; CTyIeHT, B OCHOBHOM, CITIOCOOeH
OCYIIIeCTB/IATh MOHUTOPUHI TEXHUUECKOT'0 COCTOSIHUSI 000pyI0BaHUs

MOZCTAHLIMM /IeKTPUUECKUX CeTel

cerent
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