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ITacnopT oHjA OLIeHOYHBIX CPEACTB

Tabmuna 1
dopmMupyemble OrjeHOuYHbIe
Mopnynb AUCLUTIIUHBI KOMIIeTeHLIUU MaTrepuasbl KonmunuectBo
W/IU X YacTu Y Cpe/iCTBa
Tema 1 Opranusaiiys peMOHTa
3/1eKTpoobopyAoBaHust. ['paduku TCk 75
TEXHUUECKOTO 00C/Ty)KUBAHUS U ’
€MOHTa 3/IeKTPO000DPY/I0BaHUSI.
P P PYA 3JIP (ompoc) 14
[IpyunHEI BEIXO/A U3 CTPOS
3/1eKTpo00OpYAOBaHUS
TCk, 73

Tema 2 TexHoJIOTUSI pEMOHTA VI3 4
3JIeKTPUUECKUX JIBUTaTesnen

P A 3J1P (ompoc) 62

[MKoc-1. Cniocoben

Tema 3 TexHosorust peMoHTa OCYILIECTB/ISITH
anrnaparoB yrpaBJeHus Y 3all{UThbl, MOHHTOPHHT
KOHTPOJIbHO-U3MepUTEe/IbHBIX TeXHUYECKOTO COCTOSHUS TCk, 22
NpUOOPOB U JATUMKOB aBTOMATHKH. 0Gopy0BaHus
OG6Hapy>keHHe fie)eKTOB U UX MO/ICTaHIHHA 3JIP (ompoc) 39
yCTpaHeHHe B CXxeMax yIpaBJleHue 9/1EKTPUUECKHX CeTel
3JIeKTPO00OPY/10BaHUS
Tema 4 TexHoJIOTUSI peMOHTA TCk 92
TpaHc(opmaropoB. HencnpaBHoCTH, ’
BO3HMKAIOILIMe MPY KCILTyaTaliuu
CUJIOBBIX TpaHC(OPMaToOpOB 3J1P (ompoc) 16
Tema 5 OCHOBHBIE HEHCIIPaBHOCTU TCk, 30
Y PEMOHT BO3/YIIHBIX U KabebHbIX
JIVHUM 3/IeKTponepejaun 3JIP (ompoc) 16




1 OOEHOYHBIE MATEPHUAJIbBI, HEOBXOJUMBbIE

JIUIA OIIEHKHY 3HAHWI, YMEHU 1 HABBIKOB JEAATE/IBHOCTH

B ITPOIECCE OCBOEHUSA JUCIIAITI/IMHBI

Tab6mmna 2 — @opmMupyeMble KOMIeTeHIIUH

O1ieHOUHBIE

Kog v HameHoBanue | Koj m HaMeHOBaHMe UHWKATOPA JOCTH)KEHUS] KOMITeTeHL[UN MATEDHATDL
KOMITeTeHL|UU (4acTy KOMITeTEeHLUM) P

Y CpeJCcTBa

[TKoc-1. Criocoben
OCYIIIeCTBJISATh
MOHHUTOPHUHT
TEXHUUECKOTO
COCTOSTHUS
obopyoBaHus
MOACTaHLUN
3/IEKTPUYECKUX CeTel

Tema 1 OpraHu3ariiysi peMOHTa 371eKTpoobopyoBanus. ['padyiky TeXHUUECKOTO
00CTy>KMBaHUsI ¥ peMOHTA 371eKTpoo0opyAoBaHusl. [IpUUMHBI BBIX0/A U3 CTPOS

3/1eKTPO00OPYIOBaHHUS

N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/ZI0BaHUS MMOZICTAHITWNA I€KTPUUECKUX CeTel

TCk,
3JIP (ompoc)

Tema 2 TexHONIOIUs1 peMOHTA JIEKTPUYECKUX [BUTaTenen

N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/ZI0BaHUS MMOZICTAHIIUN T€KTPUUECKUX CeTelr

TCk,
a3
3JIP (ompoc)

Tema 3 TexHOI0rMs peMOHTa anmnaparoB yIpaB/eHus U 3al{UTbl, KOHTPOJIbHO-
V3MepUTe/IbHbIX IPUOOPOB 1 1aTUMKOB aBTOMaTHKU. O6HapykeHue fieheKToB
Y UX yCTpaHeHHe B CXeMaX yIpaBJieHre 31eKTpo000pyA0BaHus

NO-1nkoc-1 OcylecTBisieT MOHUTOPUHT TEXHUYECKOI'O
COCTOsIHUSI 000DPY10BaHUs MO/ CTaHLUN 3/IEKTPUUECKUX ceTel

TCk,
3JIP (ompoc)

Tema 4 TexHosorusi peMoHTa TpaHcopmartopoB. HencripaBHocTH,
BO3HMKaROIIMe MPU SKCIUTyaTalliy CUJIOBBIX TPaHC(OPMATOpPOB

N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/ZIOBaHUS MMOZICTAHIIVNA IEKTPUUECKUX CeTel

TCk,
3JIP (ompoc)

Tema 5 OcHOBHBIE HENCIPpaBHOCTHU U PEMOHT BO3AYIIIHBIX U KabOe/TbHBIX JTMHUH

3/IeKTpoIepejaun

NO-1nkoc-1 OcylecTBisieT MOHUTOPUHT TEXHUUYECKOI'O
COCTOsIHUSI 060pYy10BaHUs MO/ CTaHLUN 3/IEKTPUUECKUX ceTel

TCk,
3JIP (ompoc)




OneHOYHbIe MaTepUaJIbl M CPEACTBA /1A POBEPKH
c()opMHPOBAHHOCTH KOMIIETeHIIN

Tema 1 OpraHu3anusi peMOHTA 3/IEKTP0000PY/10BaHMsI.
I'paduku TeXHHUECKOr0 00C/Ty)KMBaHHUSI M PEMOHTA Y1eKTPO00OpPYAOBaHUSL.
IIpuunHBI BBHIX0/Ia U3 CTPOSI 3/IEKTPO00OPYAOBaHHUS

KomnbrortepHoe TectupoBanue (TCKk):

Bbibepume 00uH npaguibHbIll 8apUAHM U HAXCMUME KHONKY «/lanee»

YTo MOHUMAETCs MoJ, MOTPeOUTE/TAMHU TeKTPUUYECKOH YHEPTUH?

OpraHu3aliy, He3aBUCMMO OT (opM COOCTBEHHOCTM U  OpPraHU3alMOHHO-TIPABOBBIX  (OpM,
VHVBU/Tya/TbHbIE TIPeIIIPUHUMAaTe T

TexHuyeckre yCTpPOWCTBa, TpejHa3HaueHHble [ijisi TPOU3BO/CTBA, Tpeobpa3oBaHusi, TpaHChOpMaLUH,
riepesiauy, pacripeZie/ieHus 37IeKTPUUeCcKOi SHepruu 1 mpeobpa3oBaHus ee B IPYTOU BUZ, SHEPTUH

+Jluja, mipuoOpeTarolie  MeKTPUUECKYH) SHEPrur0 i COOCTBEHHBIX OBITOBBIX U (W/IM)
TTPOU3BO/ICTBEHHBIX HYXK]]

Ha koro pacnpocrpansiiorcs «I[IpaBu/ia mo oxpaHe Tpy/Ja Npu 3KCIUTyaTaliM{ 3/IEKTPOYCTAHOBOK» ?
Ha pab0THHMKOB NIPOMBIIIJIEHHBIX MPEANPUSTHHN, B COCTaBe KOTOPBIX UMEIOTCS 3/IeKTPOYCTaHOBKU

Ha paboTHUKOB OpraHu3aljiii He3aBUCUMO OT ()OpM COOCTBEHHOCTH U OPraHW3aIlMOHHO-TIPABOBLIX (OPM
U IpYyruX (U3NUeCKUX JIHLI, 3aHSATBIX TeXHUYeCKUM 00C/Ty>KHBaHWEM 37IeKTPOYCTaHOBOK, TIPOBO/SIIMX B
HHUX OTepaTHBHbIe TepeK/I0UeHNs], OPraHU3YIOIIUX U BBITTOIHSIOMIMX UCTIBITAHUS U U3MepeHust

+Ha pabOTHUKOB U3 UKC/Ia 31eKTPOTEXHUUYECKOTO0, 3/IeKTPOTeXHOIOTHUYECKOTO U He3/IeKTPOTeXHUUEeCKOT 0
MepcoHasa, a Takke Ha pabotogarenei (PpU3MUECKUX U HOPUAWUYECKUX JIMI[ HE3aBUCUMO OT (GopM
COOCTBEHHOCTH U  OpPraHM3alMOHHO-TIPABOBBIX (OPM), 3aHATHIX TEeXHUUECKUM 0O0C/Iy>KMBaHHEM
3/IeKTPOYCTaHOBOK, TTPOBO/SIIMX B HUX OMepaTUBHbIe MepeK/ToUueHNs, OPraHU3yIOIIUX U BBITOTHSIOIINX
CTpoUTe/bHbIe, MOHTa)KHbIe, Hajla/[0UHble, pEMOHTHbIE pabOThI, UCITBITAHUS U U3MepPeHUs

Ha koro pacnpocrpansiercs pAeiicTBue [IpaBu TeXHHUYECKOM 3KCILUIyaTallMU 3/IEKTPOYCTaHOBOK
norpeduresnei?

+Ha opraHusaiuu He3aBUCUMO OT ¢opM COOCTBEHHOCTH U OpraHU3aljMOHHO-TIPaBOBBIX (OpM,
WH[VMBU/yaNbHbIX  MOpeANpUHUAMATeeN,  SKCIUTyaTUPYHOIUX  JeMCTBYIOL[UEe  3JIeKTPOYCTaHOBKHU
HaripsbkeHueM 10 220 kKB BK/IOUMTe/IbBHO, M TpaXkiaH - BiaJie/iblieB 3/IeKTPOYyCTAHOBOK HarlpsbkeHueM
Boilie 1000 B

Ha opranusaiuu He3aBUCHMO OT ¢opM COOCTBEHHOCTH U OpraHM3al[MOHHO-TIPaBOBBIX (OpM,
9KCIUIyaTUPYIOLLIYe JeHCTBYIOLIME 3/IeKTPOYCTaHOBKY HanpsbkeHUeM 110 220 KB BK/rounTeIbHO.

Ha opranuzaiuu He3aBUCHMO OT ¢opM COOCTBEHHOCTH U OpraHM3al[MOHHO-TIPABOBBIX  (OpM,
WH[VMBU/yaNbHbIX  MpeANpUHUMATeeN,  SKCIUTyaTUPYHOIUX  JeMCTBYIOLUEe  3JIeKTPOYCTaHOBKHU
HarpsbkeHreM 710 220 kB BK/IIOUMTENTBHO, a TaK)Ke Ha 3/1eKTPOYCTAaHOBKHU IeKTPUUECKUX CTaHIUM, 6/10K-
CTaHLUU

Ha opranusaiuu He3aBUCHMO OT ¢opM COOCTBEHHOCTH U OpraHM3al[MOHHO-TIPAaBOBBIX (OpM,
WH[VMBU/yalbHbIX  MpeANpUHUMATEeeN,  SKCIUTyaTUPYHOIUX  JeMCTBYHOL[UEe  3JIeKTPOYCTaHOBKHU
HaripsbkeHveM 10 380 kB Bk/rOuMTe/IbHO, M TpaXkZiaH - BiaJie/iblieB 3/IeKTPOYyCTAHOBOK HarlpsbkeHueM
Boile 380 B

Kakasi 0TBeTCTBeHHOCTH NPpeAyCMOTpeHa 3a HapylleHHe IIPaBH/I U HOPM IIPH 3KCITyaTalu
3/IeKTPOYCTAaHOBOK?

JucourimHapHas

YronoBHas

AJMUHUCTpaTUBHAsA

+B cooTBeTCTBUY C [1eliCTBYIOIIUM 3aKOHO/ATe/TLCTBOM

Yem AO/DKHbBI OBITH YKOMII/IEKTOBAHBI BJIEKTPOyCTaHOBKI/I?
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To/bKO 3alUTHBIMU CPeJCTBAMU U CPe/ICTBaMH T10’KapOTYILIeHHs

TonbKO UCTIPaBHBIM UHCTPYMEHTOM M CPeJICTBAMM OKa3aHWs MepBOM MeJULIMHCKOW MOMOIIA

To/bKO MCTIBITAHHBIMU, TOTOBBIMU K MCI0J/Ib30BaHUIO 3aL{UTHBIMU CPeJICTBAMU

+/cnbITaHHBIMY, TOTOBBIMM K MCIOJIb30BaHUIO 3allUTHBIMUA CPeACTBaMUA U U3JeMUSIMU MeJULIMHCKOTrO
Ha3HaueHUs /I/Isi OKa3aHus TIepBOM MOMOIIM Pab0OTHHUKAaM B COOTBETCTBUM C JIeMCTBYIOILMMU MPaBUIaMH U
HOpPMaMH, CpeJiICTBAMU MOKapOTYLIeHUsI U UHCTPYMEHTOM

Y10 [f0o/DKEeH CAe/aTh PAa00THHMK, 3aMeTHBINHMI HEHCIPABHOCTH 3/1eKTPOYCTAHOBKH W/IH CPEACTB
3aIUThI?

[TpUHSTL MepbI 10 YCTPAaHEHUIO HeroJ1a/[0K

+C0001UTE 00 3TOM CBOEMY HEIOCPeACTBEHHOMY PYKOBO/IUTEITO

BbI3BaTh PEMOHTHYIO CITY>KOY

CaMOCTOSITe/TbHO YCTPAHUTh HEUCTIPABHOCTH

Kakas 3/1eKTpoycTaHOBKa CUMTaeTCsl AeHCTBYIoLIen?

VcnipaBHas 371eKTpOyCTaHOBKA

+DJIeKTPOyCTaHOBKA W/ €e YacTh, KOTOpas HaXOAUTCS TIOJ, HarpspkeHHeM, 100 Ha KOTODPYIO
HarpsbkeHre MOXKeT ObITh 10/IaHO BK/IFOUeHHeM KOMMYTAI[MOHHBIX arapaToB

O/IeKTPOYCTaHOBKA, KOTOpasi HAXOAUTCS B MOCTOSIHHOM 3KCILTyaTaliuu

OneKTpOyCTaHOBKA, KOTOpasi HAXOAWUTCS TI0/] HampskeHueM He Hike 220 B

Kakoe HanpspkeHHe [O0/DKHO HMCIO/b30BaThCA /A/I1 MUTAHMA MEPEHOCHBIX 3JIeKTPONPUEMHHKOB
1epeMeHHOro TokKa?

+He Brimie 380/220 B

He Boime 220/127 B

He Bemiie 110 B

He Boinie 42 B

YeM [JO/DKHBI OT/IMYATHCHA CBETH/IHHUKH aBapPUIHOTO OCBeIleHHsi OT CBEeTHW/IHLHHKOB padouero
ocBelieHun?

LIBeToM

+3HaKaMM UM OKpacKou

[IpyHUMNHATBHBIX OT/IMUUAN HET

Kakoe HampspkeHHMe [0/DKHO NMPUMEHATHCA /I NMUTAHUSA NEPEeHOCHBIX (PYYHbBIX) CBeTU/IbHHKOB,
NPUMeHseMbIX B NMOMeILeHUsX C MOBbILIEHHOH 0NaCcHOCTbIO?

He Boiie 12 B

He Boiiie 42 B

+He BrI111e 50 B

He Briiie 127 B

K kakuMm pacnpejenmuTe/NbHbIM 3/1eKTPHUECKHUM CeTAM MOrYT HNPHUCOeJUHATHCA HCTOYHUKH
CBapOYHOro ToKa?

K cetsim HanpsikeHrem He Bbile 220 B

K cetam HanpspkeHueMm He Beiiie 380 B

K cetsim HanpsikeHreMm He Bbile 450 B

+K ceram HanpspkeHueM He Bolile 660 B

Kak kjaccu(puiupyoTcs 3/IeKTPOHHCTPYMEHT M Py4YHbIe J/IeKTPHYECKHe MAIIWHBI MO0 CIocoly
3aIMTHI OT MOPa)KeHUs 3/IeKTPUYECKHUM TOKOM?

+]lesiATCs Ha 4 K/acca: HyJ1eBOM, MepBbli, BTOPOX U TPeTUU

Hensitcst Ha 3 K1acca: MepBbiid, BTOPOW U TPeTUi

Hensarcs Ha 4 kyacca: epBbId, BTOPOM, TDETUU U YeTBepThIN

Hensitcst Ha 3 K/1acca: Hy/1eBOM, MepBbiid U BTOPOU
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Kakue nomeieH1si 0OTHOCATCA K NOMeLeHUsIM C MOBBIIEHHON 0MacHOCThI0?

TonbKO moMellleHUs], XapaKTepPU3YIOLLKeCs Ha/TMYMeM ChbIPOCTH WX TOKOIMPOBOSILEH MbUTUA

TonbKO MoMeleHNs], XapaKTepu3yIoIIecs: Ha/llMuieM MeTa/sTMuecKuX, 3eMJISTHBIX, Kee300eTOHHBIX U
JPYTHUX TOKONPOBOJSIIUX TOJIOB

TonbKO ToMelLeHus], XapaKTepr3YIoL1ecs: HAIMYUeM BbICOKOW TeMIlepaTypbl

TonbKO ToMelreHus1, XapaKTepU3yHLecs: BO3MOYKHOCTBIO OJHOBPEMEHHOIO NPUKOCHOBEHHUS YesioBeKa K
METa/IJIOKOHCTPYKLUSIM  3[jaHWi, UMEIOIIMM COeIMHeHHWe C 3eM/iel, TeXHOJIOTMUeCKHMM  araparam,
MeXaHW3MaM U T.I1., C OZJHOH CTOPOHBI, ¥ K METa/I/TAUECKUM KOPITyCaM 371eKTPO000pyA0BaHUs (OTKPBHITHIM
MPOBO/SIINM UYacCTsIM) - C IPYyTroun

+JIt060e 13 TIepeurCcIeHHbIX TIOMeILeHU OTHOCUTCS K TIOMeILeHUSIM C TIOBBIILIeHHOMN OMacHOCThIO

Mo)XHO /I NPUHUMATH B YKCIUTyaTalHIo0 3/IEKTPOYCTAaHOBKH C iedeKTaMH U He/JJ0/[e/TKaMHu?
Mo>KHO, C yC/IOBHMEeM yCTpaHEHUs HeZIO/Ie/IOK B TeueHHWe Mecslja CO JHs MPUEeMKH 3/IeKTPOYCTaHOBKH B
9KCTUTyaTaluio

Mo>kHO, ec/ii Ha 3TO eCTh pa3pelleHre opraHa PoctexHazazopa

MoskHO, ecrii UMeroIrecs JedeKThbl He BJIUSIOT Ha paboTy 3/1eKTPOYCTaHOBKU

+IIprieMKa B 3KCIUTyaTaryio 3/IeKTPOYCTaHOBOK C HeZloZie/IKaMH He /IOy CKaeTCst

Kakum o0pa3om ocymiecTB/IsieTcsl MOjaya HAMPSDKEHWsA Ha 3JIEKTPOYCTAaHOBKH, JONYIIeHHbIE B
YCTaHOB/IEHHOM MOPs/IKe B IKCIUTyaTaI[Ui0?

[Tocne nonmyueHus paspelleHusi oT opraHoB PoctexHazizopa

Ha ocHoOBaHUM pacriopsbkeHUs PYKOBOJUTeJIsT OpraHU3aliuy moTpeouTerst

+[ocse monyueHWs: paspellieHHMss OT OpraHoB PocTexHaz3opa W TIPpU  HaAUMuMKd  JIOTOBOpa C
SHeprocHab>karolei opraHu3aren

[Tocse coryacoBanus ¢ opraHaMu PoctexHazjsopa

3a UT0O HeCYT OTBeTCTBEHHOCTh pPYKOBOAHWTEe/b OPraHM3alMid W OTBeTCTBeHHbIE 3a
3/IEKTPOXO03AHCTBO?

+3a  HeBbIMO/SHEHHWe TpebOBaHWM, TMpPeAyCMOTPeHHBIX [IpaBuIaMi  TEXHMUYECKOM  SKCIUTyaTalud
3JIEKTPOYCTaHOBOK TIOTPeOUTE e U ODKHOCTHBIMA UHCTPYKI[USIMU

3a HECBOEBPEMEHHOE U HEYZIOB/IETBOPUTE/TBHOE TEXHUUECKOe 00CTy>KUBAaHHUE 3/IEKTPOYCTAaHOBOK

3a HapyIleHus], TPOU3OIIIeIINe TI0 X BUHE, a TAK)KEe 3@ HETIPABU/IbHYIO JIMKBU/IAIINI0 UMY HApYILIeHUH B
paboTe 371eKTPOYCTAaHOBOK Ha 00C/Ty>KHBaeMOM YUaCTKe

3a HapyIIeHUs B IKCII/TyaTallii 3/IeKTPOTEXHOIOTHUECKOT0 000y J0BaHHS

B TeyeHHe KaKoro cpoxa /0/DKHa MPOBOAUTHCA CTAKMPOBKA IEKTPOTEXHUUYECKOr0 MepcoHasia Ha
padouem MecTe 10 Ha3HAYEeHHs HA CAMOCTOATE/IHHYIO padoTy?

Ot 1 g0 5 cMeH

Ot 2 510 4 cmMeH

Ot 2 go 10 cmen

+0rt 2 10 14 cmeH

B TeueHHe KakKoro CpoKa NpOBOAMUTCA JAyO/MpoBaHHMe Tepe JOMYCKOM 3/IEKTPOTeXHHYECKOro
MepcoHa/ia K CaMOCTOATe/TbHOM padoTe?

Ot 1 1o 5 cmMeH

Ot 2 10 4 cMeH

+0t 2 10 12 cmMeH

Ot 2 g0 14 cmeH



Kakue Tpe6oBaHus NpebAB/IAIOTCA K KOMaH/{UPOBaHHOMY IepCcoHasTy?

OHU [I0/DKHBI UMETh TTPO(eCCHOHAIbHYIO TIOATOTOBKY

+OHM [O/DKHBI MMeTh Y/OCTOBEPeHUs] YCTaHOB/IEHHOW ()OpMbI O IpOBepKe 3HAaHWN HOPM U IpaBUII
paboThI B 3/IEKTPOYCTaHOBKAX C OTMETKOW O TPyIie 3/71eKTpobe30rnacHOCTH, TTPUCBOEHHON KOMHCCHeN
KOMaH/JMpYIoLLlell opraHu3aliu

OHu 70/DKHBI OBITE 00YYeHBI M aTTeCTOBAHBI 110 OXpaHe TPYy/a M MPOMBIIIEHHOW 0e30T1acHOCTH, ec/ii
3TO He0OXOJUMO

ITepcoHan no/mkeH ObITH He MosioXke 18 et

B KakoM c/iyyae HapyllleH NOPSA0K XPaHEHHS U BbIJAUH K/II0UeH 0T 3/IEKTPOyCTaHOBOK?

+Kiroun OT 3/1eKTPOyCTaHOBOK J0JDKHBI HAXOUTHCS Ha yUeTe y OIepaTUBHOTO MepcoHasa

B 3/1eKTpOyCTaHOBKaXx, He UMEIOIIMX MECTHOTO OTIEPATUBHOTO MePCOHAsA, K/IF0OUX MOTYT OBbITh Ha yueTe y
a/IMUHUCTPAaTUBHO-TEXHUUYECKOTO TIepCOHasia

Bbigjaua K/rouel fo/pkHa ObITh 3aBepeHa TOATMChI0 PAOOTHHKA, OTBETCTBEHHOTO 3a BbIjauy M XpaHEHHe
KJTIOUel, a TaKxKe MO/IIMUCHI0 pabOTHHKA, TIOJTYUHMBILIETO K/THOUU

K/toun OT 371eKTPOYCTaHOBOK [JJO/DKHBI BBIZABAaThCS TOJBKO OMEPATUBHO-PEMOHTHOMY TEpPCOHANy TpU
paboTax, BBITIOJIHSIEMBIX B TIOPSJKE TEKYIeld 3KCIUTyaTal[dd OT ITOMEIeHWd, B KOTOPbIX TPeACTOUT
paboTaTth

Kakum o0pa3oM Jo/DKeH OBITh OPraHM30BaH MOPSIAOK XpaHeHHs W BbIJJaud KJ/IKOYell oT
3/1eKTPOyCTaHOBOK B OpraHu3anuu?

+BbI/jaua K/TroUeld ZIo/pkKHa ObITh 3aBepeHa Mo/MUChI0 pabOTHHUKA, OTBETCTBEHHOTO 3a BbiZjauy U XpaHeHHe
K/Itouell B )KypHasie yCTaHOBJ/IEHHOU (POpPMBbI

Knoud OT 97€eKTPOYCTAaHOBOK /IO/DKHBI  BbIJJaBaThCsl TOJILKO paOOTHUKAM, WMEIOL[UM TpaBo
eIMHOJTMYHOT0 0OCMOTpa

Krouu mojiyiexxat BO3BpaTy B TeUueHHe TpeX JHel MoJIHOro OKOHYaHHUsI PaboThI

PaboTogarenb Jo/DKeH 00eCIeUnThb yUeT BbIJaud U BO3BpPAaTa K/IFOUeH OT 3IeKTPOYCTaHOBOK

Ha kakoii CpoK BbIIaeTcsi Hap#/ Ha MPOU3BOJACTBO PAa0d0T B 3/1eKTPOYCTaHOBKAX?
He 6onee 5 KajieHJapHBIX JHEM CO Hs Hayasa paboThbl

He 6osiee 10 KaneHZapHBIX HEHM CO JHS Hayasa paboThbl

+He 6onee 15 KaseHAApHBIX AHEH CO [HS Hauasia paOOTEI

He 6osiee 20 KaneHZapHBIX THEHM CO JHS Hayasa paboThbl

Ha Bce Bpems ripoBe/ieHus1 paboT

B KakMX 3/1eKTPOYCTaHOBKAaX MOTYT BBINOTHATHCS Pad0ThI B MOPsiiKe TeKyIIeH KCIUTyaTanuu?
+B syekTpoycraHoBkax HanpsbkeHuem g0 1000 B

B s5iekTpoycTaHoBKax HanpsbkeHrewm o U Beiiie 1000 B

B /m00bIX 3/1eKTPOyCTaHOBKAaX

To/BbKO B 3/1eKTPOYCTaHOBKAaX HarpsokeHueM He Bbiile 380 B

B Kakoii mMOC/e[0BaTeIbHOCTH HEeO0XO0AMMO  BBINOJIHATH TEXHHYECKHE MEePONpPHATHSI,
o0ecrieynBaroIIye 0e30MaCHOCTH PadoT CO CHATHEM HANPSDKeHUs?

TTpou3BecTH HEOOXOAMUMBIE OTK/IIOUEHHS, TIPOBEPUTh OTCYTCTBUE HAIPSDKEHUsI Ha TOKOBEAYIIMX UaCTSX,
YCTaHOBUTD 3a3eMJ/IeHHE, BLIBECUTH 3allPeIlaolie, yKa3aTeIbHbIe U MPeNYChIBAOIINE TIaKaTh
BhIBeCHTh 3arpeljaroliie, yKa3aTejabHble W MPeJNUCHIBAIOLIME TJIaKaThbl, TIPOM3BECTH HEOOXO[MMbIe
OTKJTFOUEHWsI, IPOBEPUTH OTCYTCTBHE HATPSDKEHUST HA TOKOBEYIIUX UaCTsIX, YCTAHOBUTD 3a3eMJIeHHe
+IIpon3BecT HEOOXOAUMBIE OTK/IFOUEHMs, BBIBECHUTD 3arpelljaloliie IUIaKaThbl, TIPOBEPUTh OTCYTCTBUE
HarpsDKeHWsl Ha TOKOBEAYIUX YaCTsAX, YCTAHOBUTh 3a3eMJIeHWe, BBIBECUTh YKa3aTesbHble,
TpeJyTpeXaroLiye U Mpe/IUChIBAIOILHE M/1aKaThl

[Tpou3sBecTy HEOOXOAUMbIE OTK/IIOUEHMsI, BLIBECUTD 3allpellarolye, yKa3aTelbHbIe U MPeANIChIBAIOLIe
TJIaKaThl, YCTAHOBUTH 3a3eMJIeHKe, TIPOBEPUTb OTCYTCTBHE HAIPSDKEHHUS Ha TOKOBEAYIIMX YaCTIX



Kak uyacTto [A0/DKHBI NepecMaTpUBaTbCA IPOM3BO/CTBEHHbIe HWHCTPYKLUHM 110
3/IEKTPOyCTAaHOBOK?

[Teproanuecku, pa3 B rof

+B cnyuae n3meHeHMI yC/I0BUM SKCILTyaTaljiy, HO He peke OJHOrO0 pasa B TPU roia
[Teproanuecku, HO He pexke OZJHOT'O pasa B MATh JIeT

Bomnpocs! s 3a1UThI J1abopaTopHoOil padoTsl (0MpPoC) Mo Teme:

[TprunHb! nyIaHOBO-TIpeynipeAuTeibHOro pemoHTa (I1I1P).
Me)kpeMOHTHOe 00C/Ty)KMBaHUe U CpeJHUI PEMOHT.
VcribITaHvist ¥ BHETIaHOBBIE pabOTHI Ha 371eKTPO0OOPY/J0BaHHH.
ITepuoguunocts I1ITP.

Opranusarjys peMOHTa.

[InanvpoBaHue KanuTaJIbHOIO peMOHTA.

[ToaroroBka K KanmMTaJIbLHOMY PEMOHTY.

[Tpou3BOACTBO PEMOHTHBIX paboT U X MeXaHU3aLusl.
[Tpuemka 060pyZOBaHMS U3 pEMOHTA.

10 CocTaB KOMHMCCHHU IO TIpUeMKe 000py/I0BaHKUS U3 PEMOHTA.
11. TTpor3BOACTBEHHBIE 1eXa 1 NepCOHA 371eKTPOCTAHLIUM.

12. TIpousBoACTBeHHAs CTPYKTYpa 371eKTpruyeckoro Lexa IC.

13. CTpyKTypHBbIe 371eMeHThI peAnpusaTui snekrpoceter (I13C).
14. OnepatuBHOe 00C/TyKMBaHUE /1€KTPOCETEN.

LN AN =

Tab6mna 3 — Kpurepun orjeHKH ¢oOpMHPOBAaHHOCTH KOMIIeTeHIHI

IKCITyaTalluH

Kop v HaMeHOBaHUe WHAWKATOpa
(4acTH KOMITETEHIUH)

KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU

AOCTH)XeHHA KOMITIeTeHIITNH

COOTBETCTBYeT OL|eHKe «3auTeHO»
(4acTH KOMITeTEeHLIUM)

50-100% oT MakCUMaJILHOIO Oania

NA-1nkoc-1 OcytecTBrsieT
MOHUTODUHT TEXHUYECKOTO
COCTOSIHUSI 000DPY/I0BaHUs
MO/ CTaHLUM 37IeKTPUUECKUX CeTel

3JIEKTPUUECKUX CeTel

CTy,qEHT AE€MOHCTDUPYET 3HaHMEe OCHOBHOI'O MaTepHaJ/ld I10 TeMe,
IMMOKAa3bIBA€T 3HAHKE WU ITOHMMaHHe ITJIaHNPOBaAHUSA KalTUTa/IbHOT'O
PE€MOHTQa, MEXKDEMOHTHOI'O O6C]'Iy>KI/IBaHI/IH " CpeJHero peMOHTa,
CTyJeHT, B OCHOBHOM, criocobeH OCyIIeCTB/IATb MOHUTODHHT
TeXHHUYEeCKOIr'o COCTOAHUA O60py,Z[OBaHI/IH HOACT&HLIPIIZ

Tema 2 TexH0/I0TUsI peMOHTA 3/IEKTPUUECKHX /IBUraTe/1ei
KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npaguibHbIll 8apUAHM U HAXCMUME KHONKY «/lanee»

Yacrorta BpallleHUA MAIHUTHOI'0 ITOJ/IA CTAaTOPA TpEX(l)HE!HOl"O JJIEKTPOABUIATE/IA OIIpeae/IAeTCA 110

¢opmyie:

n, = 30p

/
n, = 60 f

+ p

n, = 60p
f

n, = 50p
f
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Ha pucynke J=

HU300pakeH

ACI/IHXpOHHbIﬁ ABUTrdaTe/Ib C KOPOTKO3dMKHYTBIM POTODOM

+ACUHXPOHHBIN ABUTaTeNb C (ha3HbIM POTOPOM
CHHXDOHHBIN JABUTaTe b

[Buraresb OCTOSSHHOI'O TOKA

Bpamjaoiee MmarHuTHOe 110/1e aCHHXPOHHOH MAIIMHbI B3aUMO/IeHCTBYeT C
O6MoTKO# poTopa

OOMOTKO¥ cTaTopa

+Kak ¢ 06MOTKO# poTopa, Tak 1 00MOTKO# cTaTopa
C okpy»Karolel cpeou

M306pa)keHHbIH Ha pUCYHKe 02

PeXXuM padoThbl ACHHXPOHHOTO /BUraTe/Is IBJ/IIETCS:
+/IBUraTesIbHBIM

['enepaTopHbIM

XoJi0CcTOro Xoza

,Z[I/IHaMI/I‘-IeCKOFO TOPMOXXeHHA

ITorocHOC Ae/1eHuEe dACHHXPOHHOI'0 ABUIraTe/Id onpeae/isaeTrcsd 1o d)OpMyJIEZ
Z

__4
4 2pm,
_4
J/1—2p
_360p
Z
7D,
T=—H=
+ 2p
r N r
gt §t )%
1 2 3 4 J 6 ”
l I s l y 1
o €6 €2 ¢4 .‘.'5|

Ha pucynke u300pakeHa 0OMOTKa:
CocpeznoToueHHas

+PacripeiesieHHasi TI0 11a3am
KombuHrpoBaHHast

PackoMOMHUpOBaHHAas

10



/1eKTPOMarHUTHbIM MOMEHT aCHHXPOHHOI0 ABHTaTe/Is onpefjensercd no gopmy.ie:
M =C®I, cosy,

+M =C®I cosy,
M = C®I _cosy,

M =COPsiny,
n
3
J&i
Touka 2 Ha pucynke 0 M cootBercrByer:

ITyckoBOMy MOMEHTY
KputnueckoMy MOMeHTY
+HoMuHaIbHOMY MOMEHTY
MuHUMaTbHOMY MOMEHTY

PeocTaTHbIN NyCK aCHHXPOHHOI'O {BUraTe/Isi IPUMeHSAeTCA:
[Tpy IOHM>KEHHOM HarpsDKEHUH CeTH
[py 3HaUMTe/bHBIX Meperpy3Kax B CeTH
+J17151 yMeHbIIIeHHS ITyCKOBbIX TOKOB
[Tpy KOPOTKO3aMKHYTOM pOTOpe

JiBUraTe/ Iy MepeMeHHOro TOKa Ha3bIBalT aCHHXPOHHBIMH, Y KOTOPBIX CKOPOCTH BpallieHHsI
poropa:

paBHa CKOPOCTH Bpall[eHHs] MarHUTHOTO T10JIst CTaTopa

+MeHbIlIe CKOPOCTH Bpall[eHHsI MarHUTHOT'O T10JIs1 CTaTopa

GoJ1bIIIe CKOPOCTH Bpall[eHHs] MAarHUTHOTO TI0JIsi CTaTopa

COOTBETCTBYET CKOPOCTH BpalljeHHs] MarHUTHOTO T10JIs1 CTaTopa

175)

PR s e Ay

Ha pucysnke H300pakeH:
ACHHXPOHHBIN JiBUTaTesb C (pa3HbIM POTOPOM
+ACHMHXPOHHBIN IBUraTe/b C KOPOTKO3aMKHYTBIM POTOPOM
CUHXPOHHBIY /IBUTaTeb
[Buraresb OCTOSSHHOI'O TOKA

YacroTa BpaieH!s MarHUTHOTO 10Jisi aCHHXPOHHOTro ABuratesisi 3000 06/Mun. YacTroTa BpaleHus
potopa 2940 06/MuH. CKO/Ib)XeHHe PaBHO:

20

2

0,2
+0,02
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Ecm y paboTaromiero acCHHXpOHHOI0 /IBUraTe/is IOMEeHATh MeCTaMH JII0YI0 apy moABOASALIMX
NMPOBO/I0B, TO MOJIyYHUTCS PEXXHM:

X0J/10CTOr0 X01a

Kopotkoro 3ambikaHust

OJIEKTPOMarHUTHOT'O TOPMO>KEeHUS

+PeBepcuBHBIN

MN300pakeHHasi Ha PUCYHKe 00MOTKa AB/ISAETCA:
+O1HOC/IOMHOM

[IByxcnovHOM

C yKOpOUeHHbIM I11aroM

TpexcionHoOU

2
®opmyna P, = m,[;R, cnpasegiusa pis:
OJeKTpUYeCcKuX MoTeph B 0OMOTKe CTaTtopa
+DJ1eKTpUYeCKHX 110Teph B 0OMOTKe poTopa
MarsuTHBbIX II0TepPh
MexaHUYeCKHX 10Teph

ITo kakoii cxeme HEOGXOJII/IMO COeIUHUTD 00MOTKH YJIEKTPOABHUI'aTe/IA IPU BK/INUYEHHUH €ro B CeThb C

380/220 B A/A,,

JIMHeWHbIM HanpspkeHueM 380 B, ec/iu B macnopTe ero ykasaHo
+3Be3/0i1
TpeyrosibHUKOM
3ursarom
bespasnnyHo

Yem o0bsicHsieTcs popMa ma3oB poTopa , 1300pa)keHHOT0 Ha PUCYHKe?
3aIUTOoN OT BJMSIHUS BUXPEBBIX TOKOB

+YBe/MueHreM Bpalljaloliero MoMeHTa

YBe/lMueHneM MyCKOBOTO TOKa

YiyuiieHruem oxjaxkJeHrsi 0OMOTKUA pOTopa

Jinst pBuraresiei ¢ (pa3HbIM POTOPOM HCIO/IB3YeTCHA CIOCO0 pery/IMpoBaHHusA YacTOThI BPallleHusl:
+/I3MeHeHNeM CKOJIb)KEHUS
W3meHeHreM uMcia rap MoJit0CoB
M3mMeHeHHeM YaCcTOThI UICTOYHHWKA MUTAHUS
V3meHeHVeM HarpsbkKeHWsl MCTOUYHUKA MTUTaHUs

12



Tok B 00MOTKe POTOpPA NPH YBeJIMYEeHUH MeXaHHUYeCKOH Harpy3Ku Ha Bajty:
+¥YBenuuuTCcs
YMeHbIIUTCS
N3meHuTCA
YMEeHBLIINTCS He3HAUUTE/TbHO

ACHHXpPOHHBIE 3/IEKTPO/BUraTe/M NpeAHa3HaueHsb! /IS Ipeo0pa3soBaHus SHEPTUHU:
MexaHWUeCKO! B 3/1IeKTPUUYECKYIO
+OJIeKTPUUECKON B MeXaHUYEeCKYH0
MexaHWueCcKoi BO BHYTPEHHIOIO
O/eKTPUUeCKOU B 3/IeKTPUUECKYIO

MapkupoBKa 00MOTKH (pa3bl A cTaTOpa aCHHXPOHHOT0 /IeKTPOABUraTe/isi Oy/1eT C1eAyIoIei:
C1 — nauano, C2 — KoHel]
C1 — navano, C3 — KoHel|
C4 — nauvano, C1 — KoHell.
+C1 — Hauano, C4 — KoHeI]

ITo kakoii ¢opmyJie onpejesisieTcs YHUC/IO0 NAa30B Ha NMOIOC U (a3y?

ﬂ.Dl
r="—7>1
2p
Z,
q, =
+ 2pml
_360p
7—721
_180p
=77

1
YKaxute 0CHOBHOU He/J0CTaTOK aCHHXPOHHOIO BUraTe/If:
3aBMCUMMOCTb YaCTOThI BpallleHHsI OT MOMeHTa Ha Baly
CJ10)KHOCTb KOHCTPYKLIUU
Huskuit KIT/1
+OTCyTCTBHE SKOHOMUYHBIX YCTPONCTB [I/Is TIJIAaBHOTO Pery/iMpoBaHusl YaCTOThI BpallleHUs1 POTopa

B ocHoBe pa6oThI Tpex¢a3HOro aCHHXPOHHOI'0 3JIEKTPO/ABUTaTe ISl JIEKHT:
3aKOH 3/IeKTPOMarHuTHOTO B3aWMO/eHCTBUS
B3aumo/elicTBue Bpaljarolierocss MarHUTHOTO T0JIsi CTaTopa C TOKOM, HaBeZleHHbIM 3TUM [10JIeEM B
0OMOTKe poTopa
3aKOH 3/IeKTPOMarHuTHOW UHAYKLIN
+Bce oTBeTbI BepHbI

ITocegoBaTe/IbHO COeAMHEHHbIE MEX/y C000H KaTYIIIKH, KOTOPBIE JIe)KaT B COCeJHUX Ma3ax 1
NPUHA/JIeXAT 0/{HOH (a3HOI 00MOTKe, Ha3bIBAIOTCS:

da3oif 06MOTKM cTaTopa

O6MOTKOM cTaTtopa

+Karymeunoy rpynmnou

['pymmoii mo/itocoB

C KakoH [je/1bI0 MPH MyCKe B I[elb 00MOTKH (pa3HOro poTOpa aCHHXPOHHOT'O ABUraTe IS BBOJAAT
JAOMO/IHUTEe/IbHOE CONPOTHB/IeHHe?

715 yMeHbIlIeHUsI TOKOB B 0OMOTKax

5151 yBeIMueHUs Bpalljarolerocsi MOMeHTa

17151 perynpoBaHus 4aCTOThI BpalljeHHs

+Bce oTBeTHI BepHbI

13



HepocTaTKOM MHOTOCKOPOCTHBIX JABUraTe /el AB/IAeTCs:
Huskui KIT/1
Hu3kuii cos ¢
+CryrneHyaroe peryMpoBaHye YaCcTOThl BpalljeHUs
bosnbliioe KoM4ecTBO BEIBOJOB Ha KJIEMMHUKE

Kak coegiHUTBE 00MOTKH Tpex(a3HOro aCHHXPOHHOI'0 3/1eKTPO/ABUraTe/IA 10 cXeMe
«TPeyroJibHUK»?

1. 2.
c1 Cc3 Cc1 c2 C3
cs YC5_lce C4 €5 |cs

3. 4. ¢t Je2  Jes
c1 2 s

c4 c5 Jce c4

1
+2

3
4

Kak M0>XHO IJIaBHO Pery/iMpoBaTh B IIMPOKHX Mpeje/iax YacTOTy BpPalleH!sl aCHHXPOHHOT'0
3/IeKTPO/IBUTaTe/isl C KOPOTKO3aMKHYThIM POTOpPOM?

Vi3MeHeHMeM urcIia Tiap TI0FOCOB BPAILAIOLLeroCcsi MarHUTHOTO TI0JIst CTaTopa

Vi3MeHeHreM COTIPOTHB/IEHHUSI 0OMOTKM POTOpa

+l/I3MeHeHreM UaCTOThI TIUTAIOLIEro HamlpsyKeHust

V3MeHeHreM KouecTBa (a3 mUTaroIleid ceTu

YkaxuTe MexaHM4eCKYH XapaKTepUCTHKY Tpex(a3Horo aCHHXpOHHOI0 3/IeKTPOABHraTe s
1. mAp 2. M

S
=}

S
>

W N =
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™
Ha pucynke 5

[iBurarenpHbINA

+TopMoskeHus1 IPOTUBOBK/IFOYEHUEM
XoJi0CcTOoro xozia

['eHepaTopHBIi

H300PaKEH POKUM:

Kak 3aBucHT 4acToTa BpalieHusi poTopa 0T 4YaCTOThl BPalleH!Us1 MarHUTHOIO 10J/IA CTaTopa u
CKOJ/Ib)KeHUus?

f=1

i -
JlaHHBIA PUCYHOK © M WI/TIOCTPUPYeT Pe)XUM M3MeHeHHs YacTOThbl BpallieHHsl
ACHHXPOHHOI'0 JBUraTe/isl MyTeM U3MeHeHUs:

YacToThl NUTAOLLEr0 HallpsIKeHUs

+CKOJIb)XeHus

Uwucsia rap moJiroCcoB

MowmeHTa Ha Bany

Kakoe cko/1b)KeHHe aCHHXPOHHOTO ABUTaTe/Is Ha3bIBAeTCSl KPUTHUECKUM?
MakcuManbHOe CKOJbKeHHe JBUTaTesist
CKoJIBKeHHe JIBUTaTesisi IPA paboTe BXOIOCTYIO
+CKoJb)KeHHe JBUraTeis, P KOTOPOM /IBUraTe/ib pa3BUBaeT KPUTHUECKUN MOMEHT
CKoJlb)KeHUe IBUraTe/is B HOMUHAIbHOM PEXXHUME

15



YuC/10 MOJTIOCOB aCHHXPOHHOT'0 ABUTaTe/isl, i300pPa)keHHOTr0 Ha PUCYHKe
PaBHO

+ByMm

YeTsipem

[Tectn

Bocemu

Kak 3aBucut J/IC poTopa Bpaljawierocss aCHHXpOHHOI'0 3/IeKTPOABHUraTe /sl 0T CKOJIbXKeHHUA?
He 3aBucur
+ IIpssMO nponopLoHaIbHA CKOJIBKEHUI0
OG6paTHO MpoIopLIYOHANTbHA CKOJIBXXEHHIO
KBazipaTuHa CKOJIbKEHUIO

ﬂOﬁaBOllHLIE MNoTE€PHU ACHHXPOHHOI'0 ABUI'dTE€/If PdBHbI:

+B)06 =0,005A
F,;=H-P
Brs =R =P
P _=5P

006

G

e T
F 2

&=

JIaHHBIA PHCYHOK ¥max ¥ cOOTBETCTBYeT pery/IMpoBaHMI0 CKOPOCTH
ACMHXPOHHOT0 3/IEKTPO/ABUTaTe/Isl yTeM H3MeHeHMsI:

Yucsa nap moJitocoB

CKOJIb)KeHUst

+YacToThl NUTAKOLLEN CETH

Harpsikenus

Ha pucyHnke n3o00pakeHa cxema:
[Buraress OCTOSSHHOI'O TOKA
CHHXPOHHOIO JBUTATe/Is
+KoH/IeHcaTOpHOr0 aCUHXPOHHOIO [IBUTaTe/ IS
I'enepaTtopa
16



YacToTa BpaleHusi MarHuTHOro moJist craropa 3000 06/mMuH. Yacrora BpameHusi poropa 2940
00/MuH. UeMy paBHO CKOJIb)XeHHe?

20 %

2%

+0,2 %

[lns peleHus 3ajauy HeZJlOCTaTOYHO JAaHHBIX

Kak n3MeHUTH HamnpaB/ieHHe BpalleHus1 MarHUTHOT'O M0/1A Tpex(a3Horo Toka?
V3MeHUTH HarpaB/ieHHe HeBO3MOKHO
Hy>XHO noMeHSTh MecTaMy Bce TpU (pasbl
+Hy>KHO TTOMEHATH MeCcTaMu [jBe ro0bIe (a3bl
Hy>xHo cxeMy coefiiHeHHs1 0OMOTOK

s cxeMbl MycKa Tpex(a3HOro aCHHXPOHHOI'0 /IeKTPO/BUraTe/isi B 0JH0¢a3HOM pexxume (pPHUC.)
pabouas eMKOCTh KOH/IEHCATOPa PacCYNTHIBaeTcs 1o opmyiie:

T 220 B ?
R

QF
C1 7
C5]C4 Cpa6 —_— CI'IyCK::
C6
C3 c2
28007
CPAE = U—H
+ H
48007
C —_ """ H
PAB UH
1600/
C — 77 H
PAF UH
1600C
Cpyy =——
IH

YeM oT/IMYaETCA aCHHXPOHHBIN 3/IeKTPO/BUraTe/b C (pa3sHbLIM POTOPOM OT 3/IeKTPO/BUraTesIs C
KOPOTKO03aMKHYTBIM POTOPOM?

+HannunremM KOHTaKTHBIX KOJIeL] U LeTOK
Hanvuuem ma3oB 19 OXJIaKIeHUs
YucsioM KatyIiek 0OMOTKH cTaTopa
Hanuumem KieMMHHKaA

CooTHoI1IeHHe MEXAYy MYCKOBbBIM U HOMUHA/IbHBIM TOKAMHW dACHHXPOHHOI'0 ABUIraTe/Id 6ynET:

1, =07,
I =1
I,=2I,

1, =(10..12)I,
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Ha pucynke
OpHocnoiHas
+/IByXC/I0MHast
[IByxcnovHas
C YKOpOYeHHBIM IL11arom

n3o00pakeHa 0OMoTKa:

Kak paccuurtbiBaeTcs mycKoBasi eMKOCTh /ijisi pa0oThI Tpex(a3HOro aCHHXpPOHHOTO
3/IeKTPO/iBUraTe/is B 0AHO(A3HOM pexume?
CHYCK = 2CPAE

Cryex =3Chrys
Crvee =(2..5)C

PAB

CﬂyC[( = (1 lns)CPAE

!&&/
Alp

| i At
MN3006pakeHHasi Ha PUCYHKe @ cxeMa CJIY)KUT JJIs:

[TepexsitoueHusi CO 3Be3/bl HA TPEYTOIBHUK
+I1ycka ¢ moMoIpio 106aBOYHBIX Pe3rCTOPOB
PeBepcupoBaHus

TopMoskeHUsI IPOTUBOBK/TFOUEHHEM

=

gl

BJIEKTPI/I'-IECKI/IE MdaIlIMHbI, IIPpeJHdA3HAYE€HHbIE /I CPIHXpOHHOﬁ CBA3H, HA3BIBAIOT
KOHAEHC&TOPH]:IMI/I

®da3operynsTopamu
+CenbCcUHaMU
[ITaroBbIMHU

I[BI/II‘HTEJII), MOJABM)KHAA YaCTh KOTOPOro CoBepIildeT NMOCTyInaTe/IbHbIe IBH)K€HUHA, HA3bIBAE€TCA

KommnayHgHbiM
CepuecHbIM
+JIuHelHbIM
PeBepcuBHBIM

ITouemy cepjeYHNK BpaIAIOIIErocsi AKOPsi HAOMPAKT U3 TOHKHX JIMCTOB 3/IEKTPOTeXHHYECK0#

CTaJ/Iv, M30/IMPOBAHHBIX JAPYT OT Jpyra?
I3 KOHCTPYKTHUBHBIX COOOpaXkeHUH
17151 yMeHbBIIIeHUS] MarHUTHOTO COTIPOTHBJ/IEHUS TIOTOKY BO30Y>KIeHHsT

+J17151 yMeHbIIIeHWsI TETVIOBBIX TTOTePh HAa BUXPEBbIE TOKU
715 yMeHbIlIeHUsI pa3MepOB
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KakoBo 0cHOBHOe Ha3HaYeHHe KO/UIEKTOpPa B MallliHe NIOCTOSIHHOI'0 ToKa?
Kpernenre 06MOTKH SIKOpst
+0eKTpryecKoe coejuHeHNe Bpalljatoiielicsi 00MOTKHU SIKOPsI C HEMOBM)KHBIMU K/IeMMaMU
MalIIVHBI, BBITIPSIM/IEHHE TIepEMEHHOT0 TOKA B CEKLIUSIX 0OMOTKH SKOPSI
YnyulieHue oxiaxaeHus
YMeHbllIeHUs UCKPeHUs

Jlns co3gaHusA B MallIMHAX 00/16II0N MOIIJHOCTH MarHUTHOTO MOTOKA BO30Y)KAeHUsI CJTY)KaT:
+I'1aBHBIE MOJIFOCHI
TobGaBOUHBIe MTOTHOCHI
Kak riaBHble, TakK ¥ J00aBOUHBIE TTOJTFOCKHI
BTopocTteneHHsble miotoca

M3o00pakeHHasi HA PUCYHKe
MOTOKa:
[TapannensHoe
[TocnemoBarensHOe
+OT NOCTOSIHHBIX MarHUTOB
CwmeraHHoe

MalllMHa IMOCTOAHHOI'0 TOKd UMeeT BO36y)K,E[EHI/IE MArHUTHOI'0

// 7
OO0MoOTKA, H300pakeHHasi Ha PUCYHKe St , HA3bIBAETCA:
+IleTneBou
BonHoBoiu
KombuHrpoBaHHOM
KpecTtoobpa3zHoit

Hanpas/iienue BpaieHusi AKOPs ABUraTe/is IOCTOAHHOI0 TOKA 3aBUCHUT OT:
[TonspHOCTY NO/IIOCOB
HaripaBneHust Toka B IPOBO/IHMKaX 0OMOTKHU SIKOPst
[NonsIpHOCTY TIO/TFOCOB M HalNpaBJ/IeHHsI TOKA B POBOJHUKAX OOMOTKH SIKODS
+Bce oTBeThbI BepHbI

ITo kakoii ¢popmyie onpepesnsiercsa J/JC MaIMHBI MOCTOSAHHOT'0 TOKA?

E=Cnl,
+E=C,Dn
E=Cynl,
E=5C.nl,
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Yuc/10 Na3oBbIX CTOPOH ABYXC/IONHOM MeT/IeBOi 00MOTKH SIKOPS omnpejesieTcs no ¢gopmyiie

n, =28,
N=25W,

S
S ==
Z
58
27

Kakoii cioco0 y/iydmieHusi KOMMYTAaI[HH 1[€/1eCO00Pa3H0 UCIO0/1b30BaTh B MOIIHBIX MallIMHAX
MOCTOSIHHOT'0 TOKA MPH NepeMeHHO# Harpy3ke?

+CMelleHHe LeTOK C FeOMeTPUUeCKON HeUTpain
Y CTaHOBKY /I0NOJ/THUTE/IHBIX TIO/IFOCOB

OO6a BrIllIeyKa3aHHbIe Criocoba

[TpumeHeHMe 100aBOYHBIX pE3UCTOPOB

Y c10BUsAAMH CHMMETPUM 00MOTKHU AKOPA SIB/ISIIOTCA:
Kakzast mapa napasiiesibHbIX BeTBeM [JO/DKHA COCTOSITh M3 OMHAKOBOI'O UMC/Ia CeKLUN
CeKLMY Ka)KJ01 Napbl NapasiiefbHbIX BeTBEU [JOJDKHBI 3aHUMAaTh Ha SIKOpe O/JMHAaKOBOE UMC/I0
a3oB
Kaxxzasi mapa rapasuienibHbIX BeTBel 0OMOTKM [JO/KHA 3aHUMAaTh OJJMHAKOBOE TI0JI0)KeHHe
OTHOCUTEJIbHO CUCTEMBI I'JIaBHBIX MOTHOCOB
+Bce yka3aHHbIe BblIllIe yC/I0BUS

M300pakeHHasi HA PUCYHKe MallIMHA
+I1apasnnensHoe
ITocnemoBarensHOE
HezaBrcumoe
CwmerianHoe

MOCTOAHHOI'0 TOKA UMeeT BO36y)K,E[EHI/IE:

MN300pakeHHass HA PUCYHKe
[TapannensHoe
+IlocnegoBaTenbHOE
He3arucumoe
CmMeriaHHoe

MdIlTMHA IMTOCTOAHHOI'0 TOKd UMeeT BOSﬁy)KﬂEHI/Ie:
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MN300pa)keHHas Ha PUCYHKEe MalllMHA
[TapannensHoe
ITocnemoBarensHOE
HezaBrcumoe
+CwMmeliaHHOe

MOCTOAHHOI'0 TOKA UMeeT Bo3ﬁymne1-me:

Kakoe yc/ioBHe caM0B030Y)X/ieHHs 00513aTe/THHO /ISl TeHepaTopa?
+HOMHHa/IbHast 4acToTa BpalleH!st

PeXXM HOMUHA/IbHOW Harpy3Ku

PeXXHUM KOPOTKOT'O 3aMbIKaHHs

OTCYTCTBHE TOKa B 0OMOTKe BO30Y K/eHuUs

Kakoe yc/ioBre caMm0oB030YyK/1eHUs 00513aTe/TbHO /1A CHHXPOHHOI'0 TeHepaTopa?
+HOMMHA/IbHBINA TOK 0OMOTKHY BO30YK/€HUs

PEXXUM HOMUHAILHOM Harpy3Ku

PEXXMM KOPOTKOT'O 3aMbIKaHUSI

OTCYTCTBHE TOKa B 0OMOTKe BO30Y K/IeHuUs

Kakas HeMcipaBHOCTb MOJKeT OBITh B TpaHcopMaTope?
+00pBIB 0OMOTKH O/THOM (ha3bl

KOPOTKHE 3aMbIKaHUs B CTaTOpe

KOPOTKMe 3aMbIKaHUs B IKOpe

KOPOTKHE 3aMbIKaHUs1 B pOTOpe

Kakasi HeMCIIPaBHOCTh MOXXeT ObITh B Y1eKTPO/JBUTaTe/IAX?
+ME>KBUTKOBBIE 3aMbIKaHUSI

oTcyTcTBUe gucbanaHca

OTCYTCTBHE TeperpeBa

COTIPOTHBJIEHUE U30JIALIMH BhILIEe HOPMbI

Kakas HeMCIIpaBHOCTH MOXXeT OBITh B 3/IeKTPOreHepaTopax?
+OTCYTCTBUE OCTaTOYHOI'0 MarHUTHOI'O TI0TOKa

oTcyTcTBre gucbanaHca

OTCYTCTBHe I1eperpeBa

COIIPOTHBJIEHYE U30JISILIMY BbILLIEe HOPMBI

Kakoii MaTepuas ucnosib3yercsi Ajis MeTOK Y/IeKTPUUeCKUX MAIHH?
+rpadut

aTFOMUHUM

MeZlb

CTasb

Kakoii MaTepuas uCnosib3yeTcsi A KO/UIEKTOPHbBIX MVIACTUH 3JIEKTPUYECKHUX MAaIIUH?
+Meb

rpadut

A/TFOMUHUU

CTasb
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Kakoit MaTepHaJ/I HCIT0/Ib3YETCHA AJiA 00MOTOK YIEKTPHYECKHUX MaliuH?

+MeJb

rpaur
aTFOMUHUMN

CTaJlb

Kakoii MaTepuasi HCIO/Ib3yeTCsl AJIA J00aBOYHBIX CONIPOTHB/IEHHIA?
+HUXPOM

rpaduT

A/TFOMUHUN

CTaJIb

Kakoii MaTepuas ucno/ib3yercs Ajisi MarHUTOMPOBO/iA /IeKTPUUeCKHX MaIINH?
+3/1eKTPOTEXHUYECKas! CTajlb

HUXPOM

rpaut

aTFOMUHUMN

Kakoii npu6op u3mepsieT 4acToTy BpallleHHs1 pOTOPa ABUraTe/Is?
+TaxoMeTp

amriepmeTp

BOJIbTMETP

BaTTMeTp

Bomnpocs! fis 3a1uThI J1abopaTopHoOil padoTsl (0IpPoC) 1Mo Teme:

JlabopamopHas paboma «/Jepekmayus acuHXpOHHO20 0gu2amesisi Npu pemMoHme»

1.
2.
3.

o1

9.

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

19.
20.

Ha3naueHue u MaTepras COCTaBHBIX YaCTel aCUHXPOHHOTO Auratesns (A/l).

bykBeHHO-1TMhPOBasi MAapKHUPOBKA YCIOBHBIX «Hauam» U «KOHI[OB» CTaTOPHBIX 00MOTOK A/l.
[Touemy B ma3ax CTaTopa akKTHUBHasl YaCTb OOMOTKM OXJIaXKZAeTCs Jiyullle, YeM JI000Basi 4aCTh Ha
BO3/yXe?

Kto u Korga n3o06pén 3-x dasubiii AI?

Yro usmensiiocs B A/l 3a 3tu 130 s1ieT: B cTanu, B 0OMOTKax, B Bece, B /iu3aiiHe, B 9HePreTUUeCKUX
roKasaressax?

Ot kakux napameTpoB A/l ¥ nUTaroIeil CeTH 3aBUCHT Bpalljatol1ii MOMEeHT Ha Bany A/l?
[TpuBenuTe MpUMep pacuéTa KaXkKAoW TOUKU (KOOPJWHATHI) TI0 OCH abCLIMCC ¥ TI0 OCHA OpAMHAT Ha
KOOPJMHATHOM MJIOCKOCTH.

3aueM CTpOATCS MeXaHWYecKass XapakTepucTuka Al ¥ MexaHWuecKass XapaKTepUCTUKa paboueid
MalIHBbI?

OT KakuX BeJIMUMH 3aBUCHUT MOTpebisieMast 3/1eKTpudecKast MOI[HOCTh?

OT KakuX BeJIMUMH 3aBUCHUT TOTpebisieMast 3/ieKTpuuecKasi SHeprusi?

EauHuibl uaMepeHust 3TUX BEJIMUMH: MOL{HOCTU U SHEPIUM.

KoHTposibHO-1U3MepuTe/IbHbIe IPUOODPHI 3TUX BeIMYUH: MOL[HOCTH U SHEPTUH.

CpaBHUTe/IbHbIE JOCTOMHCTBA U HEeJJOCTaTKU WU3MepUTeIbHBIX TPAaHC(POPMaTOPOB.

®u3nueckuii cMbICT KO3 uijeHTa akTUBHOW MOIITHOCTHU (COS ).

Kako# cmbIC/T B KOMIIEHCAlluM peakTUBHOM MOIIIHOCTH (TOKa)?

Kakoli pe>kxvM Ha3bIBaeTCsl pe30HaHCOM PeaKTUBHBIX TOKOB, @ KAKOM pe30HaHCOM HaTpsKeHU! ?
Pacummdpyiite OykBeHHbIe U 1M(POBbIe 0603HAUEHUS MACTIOPTHBIX HOMUHATBHBIX JJAaHHBIX A/l.
Kakue KOHTpOJIbHO-U3MepuTe/ibHble TIPUOOPBI MOTYT U3MepsiTh BeJIMUMHY TOKa, HarpsKeHWs,
YyaCTOTYy BpallleHus1, TeMIepaTypy?

Kakas norvka npucBavBaeT UHZEKC «1»TiapaMeTpaMm CTaTopa, a MHAEKC «2» rapameTpam poTopa?
Kak onpeienuth noTpebsisieMbie MOIITHOCTH: akTHBHYHO (P1), peaktuBHyto (Q1) u monHyto (S1)?
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JlabopamopHas paboma «OOHOC/AOUHAsA pa8HO KamyuwleuHasi U KOHYyeHmpuueckas obmomka A/l u ux
pemMoHm»

21. Kak mepeBecTr MexaHMUecKyro MoliHOcTh (P2) Ha Bamy fBurartesnsi U3 KBT B JoliaZiiHble CUbI
(1c)

22. B Kakux eIMHUL[AX U3MepeHUsi MOXKeT ObITh BbIpa’keHa uacTOTa BpalljeHHst poTopa (W/Id cTaTtopa)?

23. Kakum npubopoM U3MepsieTCst 4aCTOTa BpaIleHus ?

24. Kak ¥ 4TO U3MeHsIeTCsl TIPU TepeK/TIFoueHU 0OMOTOK CO «3Be3/lbl» Ha «TPeyrojibHUK», HO Ha CBOU
HOMMHAJIbHbIe JIMHEeNHbIe HallpsHKeHUs ?

25. Kak BakHa KpaTHOCTb IMYCKOBBIX TOKOB [yis 9KCIutyatanu A/l mipu BbIOOpe MyCKO3aIUTHOMN
arrapaTypsl /11 Hero?

26. KakoBa 11e/1b Karcy/upoBanust 00MoTok 307?

27.YeM BBIMOJIHAIOT KaricyimpoBanve 307

28. KpaTkasi XxapakTepucTHKa KOMIIOHEeHTOB KarlCy/JIMpOBaHUs.

29. [10CTOMHCTBA U HeJOCTaTKU KarlCy/IMpOBaHUSsI.

30. TTouemy KaricynupoBaHHasi 0OMOTKa oxaxkaaetcs Ha 10° C jyuiie, yeM 3aBOZCKOUW INTaTHBIN
BapUaHT 0OMOTKU?

31. Ot kakux napameTpoB A/l u nuTaroLel CeTH 3aBUCUT BPALLIAIOIIUM MOMEHT Ha Bainy A/l?

32. TlpuBefuTe nprMep pacuéTa Kak0M TOUKY (KOOpAWHAThI) MeXaHUUeCKOUW xapakTepuctuke A/l

33. 3aueM CTposITCSI MexaHWuecKasi XxapakrepucTrka A/l ¥ MexaHWJecKasi XapaKTepuCTUKa paboueit
MalIHBbI?

34. B uéMm cxoxecCTb U pasivuune B KOHCTpykuuu CI' u C[I?

35. Hatite onpegenenue YK/, ATIT, I'TIT, CI', CO, A/

36. B uém cMbIC/T aCMHXPOHHOTO nycka s CI?

37. Kakue /jBe pa3Hble 0OMOTKHU TI0 CMBIC/TY U MaTepHasly 3a/0)KeHbl B [1a3ax poTopa?

38. ITouemy MexaHuueckas xapakTepuctuka C/] Ha3pIBaeTCsl «KECTKON»?

39. Kakue ra1h TOUEK XapakTepU3yrOT MeXaHUUYeCKyI0 XapakTepucTuky A/l?

40. [ToueMy Ba)KHO Oripeie/1IEHHOe COOTHOLIeHu e Z1, Zp v 2p ansa A/L?

41.Yto 6yzner HabmoAaThCs B aBapUMHOM pexkume st Al MpU HapylIeHWH 3TUX COOTHOLLIEHWM
(HepaBeHCTB)?

JlabopamopHas paboma «/IgyxcaoliHble 06MOMKU MAWUH C YKOPOUEHHbILM WAd20M U UX PEMOHM»
42. Yemy paBeH Ko3hduiieHT «k», yIIOMSHYTBIN B 3TUX (opMy/iax?
43. T'ne mpuBoAUTCS UHGOPMALIUS O peKOMeHyeMbIX UMc/Iax Ma3oB Z1 U Z2?
44. Korpa Bo3HHKaeT He0OX0IMMOCTb MepecuéTa COOTHOIIeHU Z1, Zp v 2p?
45. Yo noka3sbIBaeT Ipou3BeJieHre «amrep* BUTKU» OfHOU (a3bl AJ1?
46. UeM co3/1aéTCsA MarHUTHOE TI0/1e?
47. Kakoi TOK Ha3bIBaeTcs ha3HbIM, a KaKOU - TUHeNWHbIM?
48.TIpy KakuX YCIOBUSIX TOKU OAUHAKOBbIE (Imwm=Ipas), a TIPU KakoW cxeMe OOMOTOK OHHU pasHble
(Lmua=V3 Idas)?
49. 3aK0HbI 371eKTPOMarHUTHON MHAYKLWU Ajis AJ1?
50. ITpaBusio 6ypaBuMKa, /IeBOM PyKH, IIPABOM PYKH.
51. Kak onpezienisieTcsi BpaljarolyMid MOMEHT Ha Bay poTopa?
52. [Touemy rpy paBeHCTBe N1=N> Bpalljarolliii MOMeHT M>=07?
53. ®opmyel /C poropa E2(B), cunbl Ha BUuTku poropa F2(H), Bpamaromuii momentT Ma(H*m).
54. Kakum 00pa3oM orpaHUUMBAIOTCS TTyCKOBbBIE TOKU?
55. Kakue Cyl11ecTBYIOT NSTh CIIOCOO0B BO30Y»KIeHHss MarHUTHOTO TioToka (P, B6) gns AITT?
56. ITosscHUTe OCHOBHOE ypaBHeHMe JBUrare/isi NoCTOsIHHoro Toka ([I1T)?
57. IlpuBeTe mpUMep UCIOIb30BaHus 3akoHa Oma gst ATTT?
58. IlpuBeuTe npumep UCIIO/Ib30BaHuA 3akoHa [xoynsa-Jlenya gus AITT.
59. IpuBesrTe npuMep UcIoab30BaHus npasuaa Kupxroda aas JI1T.
60. IIpuBeauTe MprMep UCIO/Ib30BaHUsI TIpUBKW/Ia jieBor pyku asist JI1T.
61. [IpuBesnTe IpUMep UCMOIBL30BaHMS MpaBy/a npaBou pyku anasa AI1T.
62. [IpuBeUTe TIPUMEpP UCTIONB30BaHUS MpaBusia OypaBuurka ayis AT1T.
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Tab6mna 4 — Kpurepun orjeHKH coOpMHPOBAHHOCTH KOMIIeTeHIMI

KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
(4acTy KOMMeTeHIMH)
COOTBETCTBYET OL[€HKE «3auTeHO»
50-100% oT MakCHUMa/ILHOro Oasia

Ko v HauMeHOBaHMe UHAMKATOPa
JIOCTKEHUS] KOMIIeTeHLIUN
(4acTH KOMITeTEeHL|UM)

CTyZieHT IeMOHCTPUPYeT 3HaHHe OCHOBHOI'O MaTepHasa o
TeMe, [10Ka3bIBAeT 3HAHUE U MOHUMaHHe OYKBeHHO-L[U(POBOii
MapKHPOBKH CTaTOPHBIX 00MOTOK A/l, COCTaBHbIe YaCTH
N . ACUHXPOHHOTO JIBUTaTeJIsl; CTY/IEHT, B OCHOBHOM, CIIOCOOeH
TIOACTAHIIMK 3/TEKTPUIECKHX CETEH OCYIIeCTB/IATH MOHUTOPUHT TEXHUYECKOTO COCTOSTHHUS

060py10BaHusI MOACTAHLIMN S7IEKTPUYECKUX CETel

N-1nkoc1 OcyiiecTBrsieT
MOHHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000DPY/I0BaHUsI

Tema 3 TexHo/10rus1 peMOHTA anMapaToB yHpaB/IeHUs U 3alUThI,
KOHTPOJ/IbHO-U3MepHUTe/TbHBIX MPUOOPOB M JaTYNKOB aBTOMATHKH.
O6HapyxeHue ieeKTOB M MX yCTPaHeHHe B CXeMax ynpaBJ/ieHHe 3/IeKTP0000opy/ 0BaHUsI.

KomnbrorepHoe TectupoBanue (TCk):

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

KTo AB/1sIeTCS1 0TBETCTBEHHBIM 3a 0e30macHoe BejeHue pabor?

OTBETCTBEHHBI PYKOBOAWUTENb PabOT, [OMYyCKAIOIIWH, TPOU3BOJUTENb PAOOT, HAO/FOAAIOIINH, UTeHbI
Opurael

Beigaroumii Hapsifi, OT[AIOL[UM PAcropspKeHHe, YTBep)KJAlOI[Uil TiepeueHb pPabOT, BBIMIOHSIEMBIX B
TOpsi/IKe TeKyIIel SKCIUTyaTallii, OTBeTCTBEHHBI PYKOBOJUTENNb paboT, JOMyCKarOI1i, POU3BOJUTENb
paboT, HabmroaroLHH

OTBeTCTBEHHBIM PYKOBOAWTE/H paboT, Oy CKAIOIIMH, TTPOU3BOANTE/H paboT, HAab/FOJArOIIHiA
+Brpigaromii Hapsifi, OT/AIOIIMI pacliopsDKeHHe, YTBep)KIAOLM TiepeueHb PabOT, BBLIMO/IHSEMBIX B
TIOpsIIKe TEKYI[el 3KCITyaTal[uH, BBIJAIOIIUN pacriopshKeHHe Ha TOJTOTOBKY paboyero mecra U Ha
JOMYCK B YCTaHOBJIEHHBIX C/yyasiX, OTBETCTBEHHBbIM pYKOBOJWTeNb paboT, [JOIMyCKaroIIuH,
TIPOU3BO/IUTEIb PAOOT, HAOJTFOAOIIUH, UIeHbI OPUTaZibl

KoMy mpepocTraB/ieHO T@paBO BbIJaud HapsA/J0B M pacnopspkeHuil (kpome pabGor mno
npeAOTBPALeHUI0 aBapuH WM TUKBHAALUM UX MOC/IeJCTBUH)?

T0oJIBKO OTBETCTBEHHOMY 3a 3/71eKTPOX031CTBO

PaboTHMKaM M3 uuCjla OMNepaTMBHOIO IlepcoHajsa OpraHusaluy, uMetomyMm rpymmny IV - B
371eKTpoycTaHOBKax HampspkeHueM Bolllle 1000 B v rpynmy III - B 3/71eKTpoyCTaHOBKaX HarpsbkKeHueM 10
1000 B

+PaboTHMKaM K3 yKc/a aiIMUHUCTPaTUBHO-TEXHUYECKOTO [TepCOHaia OpraHu3aluu, UMeoLM rpymnmny V
- B 5J/IKTPOYCTaHOBKax HarpsbkenueM Bbilie 1000 B u rpynmy IV - B 3/1eKTpOyCcTaHOBKax HarpsbkeHUeM
o 1000 B

Komy He mpefocTaB/isieTcsi IPaBo BbIAUH pa3pellleHUui Ha MOJroTOBKY pPalouyux MecT U AOMYCK K
padoTaM Ha 00bEKTaXx 3/IEKTPOCETEBOr0 X03sAiCTBA?

OnepatTuBHOMY mepcoHany C rpynmnod IV-V B COOTBeTCTBUM C [O/DKHOCTHBIMU HHCTPYKLUSMU U
pacripeiesieHueM 060py/10BaHUs 110 criocobam orepaTUBHOTO YIIpaB/IeHUS

PaboTHMKaM W3 UHC/Ia aJMAHUCTPAaTUBHO-TEXHUYECKOTO TIepCOHAasa, YIOJMHOMOYEHHBIX Ha 3TO
MUCHbMEHHBIM  yKa3aHWeM  pPYKOBOAWTENS  SKCIUTyaTUpYyroled  opraHusaiuu  (060c0o671eHHOTO
no/ipas/iesieHusl) MpU SKCIUlyaTallid 3/1eKTPOYCTaHOBOK, HaxXOZSIIUXCS B OMEpaTHBHOM YIIpaB/IeHWUH
JpYTUX CyOBEKTOB 3/1eKTPOIHEPTeTHKU

+PaboOTHMKAM U3 UM(/Ia afIMUHUCTPAaTUBHO-TEXHUYECKOTO TIepCOHaIa OpraHu3alii, UMeoUuM rpymmy V
- B 3JIeKTpPOyCTaHOBKax HanpspkeHueM Bbille 1000 B u rpynmy [V - B a/eKTpoycTaHOBKax HarpsbkeHueM
1o 1000 B
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KTo0 jo/mKeH Ha3HAYaThCA [JOMYCKAKIIMM B 3/IEKTPOYCTaHOBKAX?
+PabOTHUK M3 YKC/Ia OrepaTHBHOTO TIepCoHaa

PabOTHUK U3 UKC/Ia PEMOHTHOTO TIepCoHasia

PaboTHUK U3 yKC/ia OrlepaTUBHO-PEMOHTHOT'O TiepcoHasa

PaboTHUK U3 UKC/Ia a/MUHACTPAaTUBHO-TEXHUYECKOTO TIepCoHasia

B KakoMm c1yuyae TpeGyeTcs Bbljaua pa3pelleHHs Ha MO/rOTOBKY padouero Mecra rmpy BbINO/JTHEHUH
OpraHM3alMOHHBIX MepONmpHATHH 10 o0ecnieyeHH0 0e30mMacHOro TmpoBeJeHUss pabdoTr B
3/IEKTPOyCTaHOBKax?

+I1pyu HEOOXOJUMOCTH TPOU3BOJCTBA OTK/IFOUEHUN W 3a3eMJIeHUM 3/1eKTPOYCTaHOBOK, OTHOCSIIUXCS K
00BeKTaM 3/1eKTPOCEeTeBOr0 XO035HUCTBA, HaXOASILEerocsi B SKCIUTyaTallud CyOBeKTOB 3/1eKTPOIHePreTUKU
WM WHBIX COOCTBEHHWKOB, B OTHOIIIEHUW KOTOPBIX OCYIIECTBJISIETCS OTNepaTHBHOE YIIpaB/eHWE TIPU
OKa3aHWU yCJIYTH T10 Tiepejaue 3/1eKTPUUeCcKOl SHePrUH MOTPeOrTesIsIM

[Tpy HEOOXOJUMOCTH TIPOM3BO/ICTBA OTK/IIOUEHWM M 3a3eMJIeHUM 3/1eKTPOYCTAaHOBOK, OTHOCSILUXCS K
00BEKTaM 3/IEKTPOCETEBOTO XO3SIMCTBA, HAXOASIIUXCS B SKCIUTyaTalliu CyOBEKTOB 3/IEKTPOIHEPTETHUKY B
CJTydae OrpaHUUeHHs peXKUMa IOTpeO/IeHHsT 3IeKTPOIHEePTUn

[Tpyu HEOO6XOUMOCTH TIPOM3BOACTBA OTK/IHOUEHUM U 3a3eM/IeHHH 3/1eKTPOYCTaHOBOK COOCTBEHHHKOB, B
OTHOLLIEHWH KOTOPBIX OCYLLeCTB/ISIeTCS OIlepaTUBHOE YyIpaB/ieHWe, Ipd OTCYTCTBUM aBTOHOMHBIX
pe3epBHBIX UCTOUHUKOB IMTUTaHUS

Kakoe coBMerieHe 00513aHHOCTeH JOMYCKAeTCs /i 0TBeTCTBEHHOr0 PYKOBoJuTe/is1 pabor?

UneHa Gpurazpl

+[lonyckarorero (B 371eKTPOYCTaHOBKaX C NMPOCTOW Y Har/IsiIHOM CXeMOW)

[MpousBoauTesisi paboT U AOMYCKaoLero (B 3/IeKTPOYCTaHOBKAX, He UMEIOIIUX MeCTHOI'O OIepaTHBHOTO
TiepcoHarsa)

[TpousBoauTesist paboT U AOIYCKAOLETO (B 3/IEKTPOYCTAaHOBKAX C TIPOCTOM U HAT/ISIIHOM CXeMOM)

KTo nMeeT npaBo NpoBOAMTEH 3/IEKTPOCBAPOYHbIe padoThI?

PaboTHUKH, TIpoLIIe/jiive B yCTAaHOB/IEHHOM TOPsiiKe 00yueHre M MHCTPYKTaX 10 6e301acHOCTH Tpya
PaboTHUKH, TIpoLIe e B yCTaHOBJIEHHOM TOpsiiKke 00y4eHHe U MPOBepKYy 3HAHWM T0 TIPOMBIIIIEHHON
besonacHocTH

+PaboTHUKH, mporene oOyueHWe, WHCTPYKTa)XK W TIPOBEPKY 3HaHW TpeOOBaHWM 0e30MacHOCTH,
HIMeIOLIVe TPYIIIY I10 3/1eKTpobe30racHOCTH He HibKe 11 ¥ COOTBeTCTBYIOLIHME y/I0CTOBEPeHHUS

KTo nMeeT npaBo BHINOJIHATH CBApPOUYHbIe Pad0Thl B 3aMKHYTBIX H/IH TPYAHOAOCTYITHBIX MeCTaXx?
[Ba cBapiuKa: oivH paboTaeTt, BTOpPOW CTpaxyeT

+CBapLIMK TI0[, KOHTpPOJIeM [JBYX HaOMOJaloIMX, OJWH W3 KOTOPbIX UMeeT TPYIIy IO
snekTpobe3ornacHocTy He Hke 111

CBapIIiK, UMEIOIHIA TPYIITY T10 371eKTpo0e301acHOCTH He Hibke [V

Takue paboThI MPaBU/IaMU 3arpeIarTCsa

YeMy /JO/DKHBI COOTBETCTBOBATh KOHCTPYKIIMSA, UCIIO/THEHHE U K/IacC U30/IALUM 000pPyJ0BaHuUs HA
TEXHO/IOTHYECKOH 3/IeKTPOCTAHI[UH MOTpeduTensa?

[TapameTpam CeTH U 3/1eKTPOTIPUEeMHUKA

YcioBUsSIM OKpY>Karoliieit cpe/ibl

BHermHUM BO3/1eHCTBYIOIMM (haKTOpam

+IlapameTpaM CeTH U 37€KTPOTIPUEMHHKA, YCIOBUSIM OKPY>KalOLl[el Cpe/ibl ¥ BHEIIIHUM BO3/1eHCTBYIOIIUM
(akTOpam UM Jo/DKHA ObITH 0OecrieueHa 3alUTa OT 3TUX BO3JeNCTBUN

I'ae A0/DKHBI YKa3bIBaThCsS CBeJeHUS] 0 HA/IMUMHM Pe3ePBHBIX CTALMOHAPHBIX WIN TePeABIKHBIX
TOII, uX yCTaHOB/IEHHOW MOIIJHOCTH ¥ 3HaYeHUH HOMHHA/IbHOT0 HaNPsDKeHUA?

B moroBope 3HeprocHabkeHUs

Ha snektpuueckux cxemax ITorpeburesns

+Ha anekTprueckux cxemax IToTpeOuTesst U B JOrOBOpe SHEPrOCHa0KeHUs

B 3KCITyaTal[iOHHOM JJOKyMEHTAL[UH
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Kakoe 3/1eKTp0000py/A0BaHHe JOMYCKAETCs K IKCIUTyaTaljii BO B3PbIBOOMACHBIX 30HAX?
JItoOble KCTIpaBHbBIE 371I€KTPOYCTAaHOBKH

+0/1eKTPo06O0py/I0BaHHE BO B3PLIBO3AIUILIEHHOM UCIIO/THEHUH

OnekTpoobopyi0BaHKEe BO B3PLIBOIIOKap06e30macHOM UCTIOJTHEHUH

MoXHO /¥ TPUHAMATh B JKCIUIyaTalui0 B3PbIBO3alUIIEHHOE J/IEKTPO00OpYyAOBaHHE C
HeJloie/IKaMHu?

Mo>KHO, TP YCJIOBHHU, UTO HE/IOZIENIKU B TeUeHHe Mecsitia Oy IyT yCTpaHEeHbI

MoxHO, eciiu ecThb pa3pellieHre OpraHoB PocrexHazsopa

Mo>kHO, ecu 3TO JienaeTcsl 0 yKa3aHWI0 PyKOBO/CTBA OpraHu3alyy

+IIpuem Takoro 060pyZOBaHUs B SKCIUTyaTalldIO He [OIyCKaeTCst

MoXHO 1M BK/IHUYAaTh aBTOMaTHUYeCKH OTK/TIOUUBIIYHOCH 3/IEKTPOYCTAHOBKY, KOTOPDAA HAXOJAUTCH
BO BBPLIBOOHHCHOﬁ 30He, 0e3 BBISICHeHUA IIpUYHUH ee OTK/IIOUeHHA?

Mo>XHO, ec/id OTK/I0UeHue MMPOM30ILJIO HAa OYEeHb KOpOTKI/Iﬁ MOMEHT BpeMeHH

MoskHo, ecu MpH NMOAK/IHOYEeHNN pAAOM HaXOAUTCA CTapU.II/Iﬁ N3 IepCcoHaJ/la

+be3 BLIICHEHUS U YCTpPaHEHUA IIPUYKMH €€ OTK/IFOUeHHS TIOBTOPHOE BK/IFOUEHHE He pa3pellaeTcs

Kakas cucrema 3a3eM/IeHUA U3 NepeurC/IeHHbIX 0OTHOCHTCA K cucreme TN?

Cucrtema, B KOTOpOM HeHTpalb MCTOYHMKA IMUTAHWUs M30/MpOBaHa OT 3eM/IM WM 3a3eMyleHa 4vepe3
npubOpbl WM yCTPOMCTBA, WMeOLe OO/bIIoe COMPOTHB/IEHWE, a OTKPBIThIe TPOBOASIIME YacTh
3/IeKTPOYCTaHOBKY 3a3eMJ/IeHbl

Cucrema, B KOTOPOM HeUTpanab UCTOYHUKA NMUTAHUS IJIyXO 3a3eMJIeHa, a OTKPbIThbIe MPOBOJALIME YaCTH
3/1IeKTPOYCTaHOBKH 3a3eMJIeHbI C [IOMOLbI0 3a3eMJISIFOLero YCTPOMCTBA, 1eKTPUUeCKU He3aBUCUMOI0 OT
IJ1yX03a3eM/IEHHOU HeUTpaly UCTOYHUKA

+CucTeMa, B KOTOPOM HeHTpaib UCTOYHMKA MUTaHUS [VIyXO 3a3eM/ieHa, a OTKPbITble MPOBOJSALLME YacTH
3JIEKTPOYCTaHOBKM TPUCOeJUHEHBb! K TIJIyX03a3eM/IeHHOM HeWTpaly HMCTOYHUKA MOCPeJCTBOM HYJIEBBIX
3aLUTHBIX [IPOBOJHUKOB

Kakas cucrema 3a3em/ieHHs U3 N€PEeUHC/IEHHBIX 0THOCUTCA K cucreme TN-C?

CucreMa, B KOTOPOW HeMTpa/ib UCTOYHUKA MMUTAHUS TIYXO 3a3eMJ/IeHa, a OTKPBIThIE TPOBO/ISAIIE UaCTU
3JIeKTPOYCTAaHOBKM TPUCOeIMHEHbI K TyX03a3eM/IeHHOW HeWTpaiu MCTOYHMKA TOCPeJCTBOM HYJ/IeBbIX
3aIUTHBIX POBO/IHUKOB

CucrteMa, B KOTOpPOM HYyJ/IeBOM 3all[UTHBIM W Hy/eBOM pabouuii MPOBOJHWKU pa3jieieHbl Ha BCeM ee
TIPOTSDKEHUH

+CucremMa, B KOTOPOM HYyJIeBOM 3allIUTHBIM W HYy/IeBOW pabouuii TIPOBOJHUKH COBMeILeHbl B OJHOM
TIPOBO/THUKE HA BCEM €€ TIPOTSHKEHUH

CucteMa, B KOTOPOM (PYHKLIMM HYJIEBOTO 3aIlJUTHOTO W HYJIeBOTO pabouero rnpoBOAHUKOB COBMeIlleHbI B
O/THOM TIPOBO/THUKE B KAKOW-TO ee YaCTH, HaUMHasi OT UCTOUHUKA TTUTAaHUS

Kakas cucrema 3a3eM/IeHUA U3 NlepeurC/IeHHbIX 0THOCUTCA K cucreme TN-S?

CucteMa, B KOTOPOM HeUTpa/lb UCTOYHMKA MMUTaHUS [JIyXO 3a3eM/ieHa, a OTKPBITbIe MPOBOJSLIME YacTH
3/IEKTPOYCTaHOBKY IPUCOeJUHEHBb! K IJIyX03a3eM/IeHHOM HeWTpaly HMCTOYHUKA MOCPeJCTBOM HYJIEBBIX
3aLUTHBIX [IPOBOJHUKOB

+Cucrema, B KOTOPOW HYJIeBOM 3al[UTHBIA M Hy/IeBOW pabouuii TIPOBOJHUKHU pasfie/ieHbl Ha BCEM ee
NIPOTSDKeHUU

CucremMa, B KOTOPOUW HY/IeBOW 3all[UTHBIM W HYJeBOW pabouuii MPOBOJAHUKUA COBMEIEHbI B OJHOM
IIPOBO/IHUKE Ha BCeM ee MPOTsDKeHU!

Cucrema, B KOTOPOU (YHKL[M HYJIEBOTO 3al[UTHOTO M HYJEBOTO pabouero rpoBOJHUKOB COBMeEIIIEHBI B
O/JHOM IIPOBOJHUKE B KAaKOW-TO ee YaCTH, HaUWHasl OT UCTOUYHUKA [TUTaHUS
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Kakas cucrema 3a3emM/IeHHs U3 MI€PEeYUC/IEHHBIX OTHOCUTCS K cucteme TN-C-S?

CucreMa, B KOTOPOM HEMTpa/ib UCTOYHUKA MMUATAHMS TIYXO 3a3eMJIeHa, a OTKPBIThIE TPOBO/ISAIIME UaCTU
3JIeKTPOYCTAaHOBKM TPHUCOeIMHEHbl K TyX03a3eM/IeHHOW HeWTpaiu MCTOYHMKA TIOCPeJCTBOM HYJ/IeBBIX
3aIUTHBIX POBO/IHUKOB

CucrteMa, B KOTOpPOM HyJ/IeBOM 3all[UTHBIM U Hy/leBOM paboumii NMPOBOJHUKK pa3jie/ieHbl Ha BCEM ee
TIPOTSDKEHUH

CucrtemMa, B KOTOPOM HY/eBOW 3all[UTHbIM U HyJeBoW pabouuii TNPOBOJAHWKWA COBMeIleHbl B OJHOM
MIPOBO/THUKE Ha BCEM €€ TIPOTSHKEHUH

+CucTeMa, B KOTOPOH (hYHKIIMU HYJIEBOTO 3all[UTHOTO W HYJIEBOr0 pabouero mpoBOAHUKOB COBMEITIEHBI B
0/THOM TIPOBOJJHUKE B KAaKOW-TO ee YaCTH, HaulHasi OT UCTOUHWKA MTUTaHUs

Kakas cucrema 3a3em/ieHHs U3 N€PEeUHUC/IEHHBIX OTHOCUTCA K cucreme TT?

CucteMa, B KOTOPOM HeMTpa/b MCTOYHMKA NMUTaHUS TIyXO 3a3eM/ieHa, a OTKPBIThIe MPOBOJSLIME UacTU
3JIeKTPOYCTAaHOBKM TPUCOeIMHEHbI K TyX03a3eM/IeHHOW HeWTpamu MCTOYHMKA TOCPeJCTBOM HYJ/IeBBIX
3aIMTHBIX POBOJHUKOB

Cucrtema, B KOTOpOW HeWTpasb MCTOUHMKA TMUTAHUS M30/MpOBAaHA OT 3eMJIM WM 3a3eMyieHa dYepe3
npyubOpbl WM yCTPOMCTBA, WMeOLe OO/bIIoe COTNPOTHB/IEHWE, a OTKPBIThIe TPOBOASIIME YacTh
3J1IeKTPOYCTaHOBKH 3a3eMJIeHbl

+CucTeMa, B KOTOPOM HelTpanb MCTOYHMKA MUTaHUS IVIyXO 3a3eMJ/ieHa, a OTKPhITble MPOBOJSILME YaCTH
3JIeKTPOYCTAaHOBKH 3a3eMJIeHbI C TIOMOLI[bIO 3a3eMJISIFOIIEro YCTPOMCTBA, 3IeKTPUUeCKH He3aBUCUMOT0 OT
I/1yX03a3eM/IeHHOW HeUTpaau UCTOYHUKA

CucteMa, B KOTOPOM (PYHKLIMM HYJIEBOTO 3aIlJUTHOTO W HYJeBOT0 pabouero rnmpoBOJAHUKOB COBMeIlleHbI B
OJJHOM TIPOBO/JHUKE B KAaKON-TO ee YaCTH, HAuMHasi OT NCTOYHUKA MTATAHUS

Kakas cucrema 3a3eM/1IeHUA U3 IepeYrC/IeHHbIX 0THOCUTCA K cucreme I'T?

CucteMa, B KOTOPOM HeUTpa/b UCTOYHMKA MMUTaHUS [JIyXO 3a3eM/ieHa, a OTKPBITble MPOBOJSIIME YacTH
3JIEKTPOYCTaHOBKY IPUCOeJUHEHBb! K TIIyX03a3eM/IeHHOM HeWTpaly HMCTOYHUKA MOCPeJCTBOM HYJIEBBIX
3aLUTHBIX [IPOBOJHUKOB

+CucreMa, B KOTOPOM HeWTpaib UCTOYHMKA MUTaHWS W30/IMpOBaHa OT 3eM/IM WM 3a3eM/leHa vepes
npubopel WM YCTPOWCTBa, UMelole OO/bIIoe COMPOTHB/IEHWE, a OTKPBIThle MPOBOASIIME YacTd
3/IeKTPOYCTaHOBKHU 3a3eMJIeHbI

CucteMa, B KOTOPOM HeUTpa/b UCTOYHMKA MMUTaHUS [JIyXO 3a3eM/ieHa, a OTKPBITbIe [POBOJSIIME YacTH
3JIeKTPOYCTAaHOBKU 3a3eMJIeHBI C TIOMOLBI0 3a3eMJISIOLero YCTPOUCTBa, /IeKTPUUeCKU He3aBUCUMOIO OT
IJIyX03a3eM/IeHHON HelTpaIu UCTOYHHKA

Cucrema, B KOTOPOU (YHKL[M HYJIEBOTO 3al[UTHOTO M HYJEBOTO pabouero rpoBOJHUKOB COBMeEIIIEHbBI B
O/JHOM IIPOBOJHUKE B KAaKOW-TO ee YaCTH, HaUWHasl OT UCTOUYHUKA [TUTaHUS

Yto Ha3bIBaeTCs pabouuM 3a3zeMyieHHEM?

[TpegHamMepeHHOe 3/IEKTPUUECKOe COeJMHEeHHe KaKOW-TM00 TOUKHM CeTH, 3/1eKTPOYCTAaHOBKH WU
000py/J0BaHUSs C 3a3eMJISIIOIIUM YCTPOHCTBOM

3asemsieHre, BLIMOTHSEMOE B LIe/IsIX 371eKTPo0e30MmacHOCTH

+3a3eM/ieHle TOUKM WM TOUEK TOKOBEAYIUX uacTell 3/eKTPOYCTAHOBKH, BBITIO/HSIEMOE [IJisi
obecrieueHust pabOTHI 3IEKTPOYCTAaHOBKH (HeE B 1Ie/IsIX 3/1eKTP00e30macHOCTH)

YTo Ha3bIBAaeTCA 3alUTHBHIM 3a3eM/IeHUEM?

[MpegHaMepeHHOe S/eKTPUYECKOe COoefUHeHWe KaKOW-TM00 TOUYKM CeTH, 3J/IeKTPOYCTAaHOBKUA WJ/IH
000py/10BaHusI C 3a3eMJISIIOIINM yCTPOHCTBOM

+3a3eMJ/ieHue, BBITIOJTHSIEMOE B Lie/IsX 3/1eKTpobe30omnacHOCTH

3a3eM/ieHHe TOUKU WA TOUEK TOKOBEYIIUX YaCTel 3/IeKTPOYCTaHOBKH, BHITIOJTHSIEMOe /ISl 00ecrieueHust
paboThI 37IEKTPOYCTaHOBKY (He B Lie/IsiX 3/1eKTpo6e30macHOCTH)
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Kakue mepbI 3alUThI OT MPSMOro NMPUKOCHOBEHHUsI J0/DKHbI ObITH NMPHUMEHEHbI /ISl 3all[UThI OT
MOpPa)KeHUA 3/IeKTPUYeCKHMM TOKOM B HOPMA/IbHOM peXxume?

+OcHOBHas U30JISIL{MS1 TOKOBEYLLMX YacTeu

OrpakieHus: 1 0060/I0UKU

YcraHoBKa bapbepoB

Pa3mellieHre BHe 30HBI 0CATaeMOCTH

[TprMeHeHHe CBePXHU3KOTr0 (Masioro) HarpsHkKeHust

Bce nepeuniciieHHble Mepbl MO OTAE/IBHOCTH WU B COUETaHUU

Bomnpocsl /15 3a1UTHI J1a00paTopHO# padoThI (0MPOC) MO Teme:

JlabopamopHas paboma «OcHO8Hble HEUCNPABHOCMU U PeMOHM NYCKO3aWjumHOl annapamypbl»
[IpsiMble MeTO/IbI U3MepeHUs.

KocBeHHbIe MeTO/IbI U3MEpPeHHs.

HerpepsbiBHbIe MeTO/IbI M3MEPEHUS.

JvckpeTHble METO/bI U3MepeHHUs..

TouHOCTb M3MepeHui.

Knaccel TouHocTH iprbopoB.

OcHOBHBIe TIOHSITUS 00 y3/1ax, AeTansx U MexaHu3Max IprubopoB.

Knaccudukauys getaneii 1 MexaHU3MOB.

[MToTeHIIOMeTpHYECKHe, TEH30MeTPUUeCKHe U TepMOMeTprUUecKre Tipeobpa3oBaTesiy.
10 TeH3zomeTpryeckue rpeobpa3oBaresy.

11. TepmoMeTpuuecKue TIpeoOpa3oBaTey.

12. lupyKiMoHHBIe TIpeoOpa3oBaTesy.

COEN kWM

JlabopamopHas paboma «OO6HapysceHue U yYcmpaHeHUe HeucnpaeHocmell 8 cXeme ynpae/neHus
3nekmpoogu2amenem»

13. IuddepenimanbHbie Tpeobpa3oBaTey.

14. EMKoCTHBIe TipeoOpa3oBare/u.

15. 'eneparopHbIe peoOpa3oBaTed CKOPOCTH.

16. 'enepaTopHbie peoOpa3oBaTe/id YCKOPEHMUS.

17. T'eneparopHble TpeoOpa3oBaTe/iv TeMIIepaTyphl.

18. HazHaueHue, IPUHLUT [IeMCTBYs TIePBUYHBIX TIpeobpa3oBaTesiei.

19. XapakTepucTHKH TIepBUYHBIX TTPeoOpa3oBaTesiei.

20. DneKTpoMexaHUYeCcKUe YCUIUTEH.

21. MarHuTHble yCUTUTeN.

22. DNeKTpPOHHbIe YCUJIATEIH.

23. [IneBMoOrypaBsauyeckue yCUIUTe Iu.

24. HazHaueHWe, IPUHLIUI [IeMCTBUS U XapaKTePUCTUKU perie.

25. beCKOHTaKTHbIe yCTPOUCTBA yIIpaB/eHus, 3a/latolllie yCTPOUCTBA, Pery/IMpyoLye OpraHsbl.

26. VI3HOC 1 cMa3bIBaHue.

JlabopamopHas paboma «PemMoHm kamyuiek 31eKkmpuueckux annapamoe HanpsixceHuem 0o 1000 B»
27. TemnnoBoi pexkum paboThI MPUOOPOB.
28. MeTo/1bl KOHTPOJIS1 KauecTBa MprubopoB.
29. IlonsiTHe 0 HaZle)KHOCTH.
30. Busibl ¥ IpUYMHBI OTKA30B MPUOOPOB 1 CPe/ICTB aBTOMaTU3aLIUH.
31. CriocoObI TIOBBINIIEHUS HAJIe)KHOCTH.
32. OcTUpOBKa Cpe/JiCTB U3MEPEHUSI.
33. TIpoBepka, KaymOpoBKa OeciIKaabHbBIX TIPUOOPOB.
34. TIpoBepKa, KayiuOpoOBKa 3/1eKTpoMeXaHu4eCKHUX MprubopoB..
35. PeMOHT rprOOpPOB KOHTPOJISI KHHEMAaTUUYeCKUX BeJTMUWH U JIMHAMHUYECKUX BEJTHUNH.
36. PeMOHT riprb0OpPOB KOHTPOJISi MEXaHUUYeCKUX CBOWCTB Bell|eCTB U MaTepUa’soB.
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37.PeMOHT 1pubOpPOB KOHTPOJISI TeMIiepaTypbl U KOHTPOJS TeIriohU3NUeCcKUX CBOMCTB BeIleCTB U
MaTepuasos.

38. PeMoHT riprb0pOB M3MepeHusi 1aB/IeHusl.

39. PeMOHT 1prbOpOB M3MepeHUsT KOJTMUeCTBA U PacXo/ia Ta30B U >KUAKOCTEH.

Tabmna 5 — Kpurepun onjeHKu ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Kputepuw orieHuBaHUS CHOPMHUPOBAHHOCTH KOMIIETEHIUH
(4acTy KOMMETeHLMH)
COOTBETCTBYET OLIEHKE «3auTeHO»
50-100% oT MakcHUMa/ILHOro Oasia

Kop v HaMeHOBaHUe WHAWKATOpa
JOCTHDKEeHUST KOMITeTeHLIU
(4acTH KOMITeTEeHLUM)

CTyzeHT JeMOHCTpUpYeT 3HaHHe OCHOBHOT'O MaTepuarsa 1o
TeMe, TTIOKa3bIBaeT 3HaHWEe Y IOHMMaHHe TMPSIMbIX, KOCBEHHBIX U
HeTpepbIBHbIX METO/I0B U3MepPEeHMUs], BU/Ibl U Ha3HaUeHUsI
nipeobpa3oBaresieli M yCUTUTe/eH; CTYIeHT, B OCHOBHOM,
croco0eH OCYIIIeCTBISITb MOHUTOPUHT TEXHUUECKOT'O COCTOSIHUS
000py/10BaHUsI TIO/ICTAHIMI EKTPHUUECKUX CeTelr

N-1nkoc-1 OcyiecTBrsieT
MOHUTODUHT TEXHUYECKOTO
COCTOsIHUSI 000PY/J0BaHUSs
MO/ CTaHLUM 3JIeKTPUUECKUX CeTel

Tema 4 TexHo/10rusA peMOHTa TPaHC()OPMATOPOB.
HencnpaBHOCTH, BO3HUKAIOI[He MPHU YKCIUTyaTallui CWIOBBIX TPAaHC(OPMaTOpoOB

KomnsbrortepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/ibHbIil 8apUAHM U HAXCMUMe KHONKY «/lanee»
Casur Mexxay ¢a3HbIMU TOKaMH B Tpexda3Hoii cucreMe COCTaBHT:
90°
+120°
100°
180°

Kakue TpancgopMaTopbl HCNO/IB3YIOT /IS MMTAHUSA Y/IEKTPOHepPruei XU/IbIX MOMeIljeH!u?
+CunoBslie
N3mepuTesibHbIE
CrneriuanibHbIe
Kak nsamepurenbHble, TakK U CrieljUalbHble

Kakue TpancdopmaTopsl HMEKOT G0/IBINYI0 CHIY TOKA NMPH OTHOCHTE/IHHO Ma/IOM HaNPsDKeHUU?
+CunoBslie
N3mepuTesibHbIE
CrneriuanibHbIe
Pa3genurenbHbie

O/1eKTpoABIKYIIIasA CHIa, BO3HHKAIIAsA B 00MOTKe TpaHcdopMaTopa, onpe/e/seTrcs no opmysie:

E-444- Y
@max
LE =434 fnd,
0}
E=888—=
fw

E =888 fiwd__
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Kakue TpancdopMaTopsl H300paXkeHbI HA PUCYHKaxX?

111

Puc. 1 Puc. 2
O06a — CcTep>XHEBOTO THUTIA
O6a — 6poHeBoro THIA
+Puc. 1 — crepxHeBOro Tumna
Puc. 2 — 6poHeBoro THria
Puc. 1 — 6poHeBoro turna
Puc. 2 — cTep)KHEBOTO THUIA

Tok Harpy3Ku, NpHBe/eHHbINA K UMC/Ty BATKOB MePBHYHON 00MOTKH, onpe/iesisieTcs nmo popmyie:

Jé _Lw,
,=—22
W
Iw
v 12
I'y=—+
+ e
Jé _Lwm
, =21
W
Iv _IZWI
=
w

Ko3¢d¢uiueHT MOLIIHOCTH PHU X0/10CTOM X0/e TpaHcopmaTopa onpepesisiercsi o ¢popmy.ie:

cos @, =
+ ' Uiy,
COS%:U—KI
K*K
cosgooz—U‘I
171
5
Cos @, =0
2710

JNIATP

Oy

~220B g

Ha ocHoBaHMHU cXeMbl, H300pa)KeHHOM Ha PUCYHKe °
MOXXKHO OTpe/ie/TUTh:
+3neKTpuuecKre noTepu TpaHchopmaTopa
MarHuTHbIe 1oTepy TpaHchopMaropa
Kak sneKkTpuueckue, Tak 1 MarHUTHbBIE TIOTepy TpaHchopMaTopa
MexaHuueckue norepu
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Ec/i1 ynC/10 BUTKOB NEePpBUYHONM 00M0oTKH w1 = 1000, a 4MC/10 BUTKOB BTOPUYHOWH 0OMOTKH W>2 =
200, To ko3¢ unuenT TpancopManu COCTABUT:

800
+5
1200
0,2
A X2 a
v
B b
Y
C €
z
Ha pucynke z H300pa)keHa cxemMa COeJUHEeHMSI:

3Be3/a / 3Be3/1a
+TpeyroyibHUK / 3Be3/ja
3Be3/1a / 3Ur3ar
3Be3/a / 3Be3/a C HyJieM

Kakoe ycTpoHCcTBO He/lb3sl NOAK/II0UATh K TPaHcGopMaTopy HanpshKeHus ?
BoabT™meTp
+AmrniepmeTp
O6MOoTKa HanpsbKeHus (hazoMeTpa
Yactotomep

Pa3penurenbHble TpaHc(opMaTopbl NPUMEHSIIOTCA
+ /]t muTaHust oTpebuTesnei
5151 paciivipeHust TIpefie/ioB U3MepeHHsl U3MepUTe/TbHBIX TPUO0pOB
[nst rarbBaHUUECKOU pa3Bsi3KA MeKJy MePBUUHON U BTOPUUHOM LeTsIMU
[7nst cBapouHbIX paboT

Bbipaxenue Y/A o3Havaet, uTo:
+06MmoTtku BH TpaHchopmaTopa coeiiHeHbI B 3Be31y, a 00MoTKH HH — B TpeyroysbHUK
O6motku HH TpancdopmaTopa coejuHeHbI B 3Be37y, a 00MoTku BH — B TpeyrosbsHUK
O6motku BH TpaHcdhopmaropa coefiiHeHbI B 3ur3ar, a 0oMotku HH — B TpeyronbHUK
O6MmoTtku BH TpaHcdopmaropa coeiiHeHbl B TPeYTrofbHUK, a 00MoTKM HH — B TpeyrosibHUK

Ha pucynke © —
TpaHcdopmaropa:
3Be3/ia — 3Be3/ia
3Be3/ja — TpeyroibHUK
+3Be3za — 3ur3ar
3Be3za — 3Be37ia C HyJleMm

a moﬁpa)KeHa cXeMa coeauHeHUus 00MoOTOK

31



Cxeme coepnHeHHI 00MoTOK TpaHcopmaTopa A/Y COOTBeTCTBYeT COOTHOLIIEHHE:
M

W

E
n=—=
El
n=
+ M
A
n=—
B,
P
n=-—=
B

MoiHoCTh aBTOTpaHC(hopMaTopa, nepejaBaemMas U3 NepBUYHONH 00MOTKH BO BTOPUYHYIO,
Ha3bIBaeTCs:

PacueTHoi1

+IIpoxogHou

MarHuTHBIX TIOTEpPb

MOLIHOCTBIO X0JIOCTOTO X0/a

Ko3¢dpunueHT MOIIHOCTH NIPH KOPOTKOM 3aMbIKaHUH TPaHc(dopMaTopa onpejie/isieTcs mo
¢opmyie:

L
+cos P, = UL
cos @, = Ui’} -
cos @, = h

Ulll
P=U-I

Ha pucynke U300pakeH TpaHc(OPMaTOP C FPYNIION CoOeJMHEHUS
0

5

+6

8
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Kaxkoi 3aK0H /Ie)XUT B OCHOBe NPUHLMIIA JelicTBUA TpaHcdopmaTopa?
+3aKOH 3/71eKTPOMarHUTHOU UHAYKLIMU
3akoH AmMnepa
3akoH [Ikoysisa-Jlenua
3akoH Oma

o— o

-~

Cxema Kakoro TpaHcopmaropa noka3aHa Ha pUCyHKe
+IToBbIIIaroIIIETO
[TonuxKarorero
PaspenurensHoro
CBapoyHOro

B KakoMm pexxumMe padoTarT usMepuTe/abHbIe TpaHcopmaropsl ToKa (TT) u TpancdopmaTopbl
HanpsbkeHus (TH)?

TT B pexxriMe KOPOTKOT'O 3aMbIKaHUS

+TT B pexuMe X0JIOCTOTO X04a

TH B pexxuiMe X0JI0CTOTO X072

OTtBeThl 1 1 2

M300pakeHHBIN Ha PUCYHKe
+bpoHeBbIM
Crep’KHeBbIM
BbponecTep;kHeBbIM
Ha pucyHke n3o6pakeH He TpaHCPOPMATOp, a APOCCeb

TpaHcdopmarTop AB/IAETCA:

Ec/i1 ync/10 BUTKOB epBUYHOM 00M0oTKH w1 = 2000, a uic/10 BUTKOB BTOPHYHOU 00MOTKH W2=400,
TO K03¢uijueHT TpaHCc(hOpMaLMU COCTABUT:

800

1200

+5

0,2

eF

Ha pucynke H300pa)keHa cxeMa 3aMelleHHusl
TpaHcdopMaTopa I pexxuma:

XoJ10CcTOoro xozia

KopoTKoro 3aMbIKaHUsi

+Pabouero

ABapuiiHOTr0
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Kakue TpaHcopMaTOpbI HCMIOIB3YIOT /IS MUTAHUS 3/IeKTPOIHepPruei >XH/IbIX MOMeIeHuH ?

CrneriuanibHbIE
N3mepuTesibHbIE
BeinpsMuTesibHbIe
+CusoBble

Ha pucynke

+0

6

8

10
U, o

B S —
_E__‘_&_—:——_?____ 2 2
i T—

. . I
Ha BHemHell xapakTepucTuke Tpancgopmaropa [=const 2

XapaKTep Harpy3Ku:
1- aKTUBHO-MHYKTUBHas, 2 — aKTUBHO-eMKOCTHasl, 3 — aKTUBHas
1 — aKTUBHO-€MKOCTHas1, 2 — aKTUBHasl, 3 — aKTUBHO-UH/IYKTUBHAsi
1 — akTUBHa4, 2 — aKTUBHO-UHYKTUBHas, 3 — aKTUBHO-eMKOCTHast
+1 — aKTUBHO-€MKOCTHasl, 2 — aKTUBHO-UHAYKTHUBHas1, 3 — aKTUBHas

K yemy npuBouT 00pbIB BTOPUYHOM Lienu TPaHc(opMaTopa ToKa?
K HOMUHA/TLHOMY pEXUMY
K KOpOTKOMY 3aMbIKaHUIO
K moHMmXeH1I0 HarpsDKeHuUst
+K moBpe’k/ieHlI0 MarHUTOTIPOBO/Ia

Kakue 00MOTKH pacmo/iaraloT Ha CTep)KHe B yepe/yoiiemMcs nopsjke?
KoHuieHTprueckue
+I1uCKOBBIE
KombuH1pOBaHHbIE
TopowvpganbHbie

o0o3HaueH

YeMy paBHO HanpspkeHHe Ha BTOPUYHON 00MOTKe TpaHc(dopMaTopa IpH X0J/I0CTOM Xo/e?

U, =0

+ Uy =U,y

U,, =(0,03..0H)U,,,
U,, =(0,03...0,5)U,,
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prg .

i

Lo,

_7_.__
|

(D)

)

Ha pucynke n300pakeH TpaHcopmarop:
bponeBoit

+CTeprKHeBOU

BpoHecTep>kHeBoM

TopouganbHbIN

TpancdopmaTopHOe Mac/i0 B MOIIHBIX TPaHC(oOpMaTOpax MPUMEHSAIOT /AJIA:
Ilnist cMa3Ky yactedt TpaHcdopmMaTopa
OxnaxaeHus TpaHcpopmaTopa
st u3onsALKr 0OMOTOK JIPYT OT /IpyTra
+Kak 151 oxstaxeHus TpaHchopMaTopa, Tak U U30JIAI[UH 0OMOTOK APYT OT /IpyTa

Bripakenue S pacy — U,1,, cupaBegmso ps:

CBapouHoro TpaHcgopmMaTopa
CuioBoro TpaHcgopmMaTopa
W3mepuTenbHOro TpaHchopmMaropa
+ABTOTpaHChOpMaTOpa

Jins yero CJIy)KUT MarHUTONPOBOJ, TpaHchopmaTopa?
17151 KOHCTPYKTHUBHOM >KeCTKOCTH TpaHchopMaTopa
7515t mepeaun Toka
+ /17151 IlepeJjauli MarHUTHOTO TIOTOKA
7515t mepeiaun HaMpsDKeHUsI

TpancdopmaTop, H306paXkeHHbIi Ha PUCYHKE z , OTHOCUTCA K TpyIIe COeAHHEeHH:
+0
6
12
8
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M A~ 2

Ha pucynke H300pakeH:
V3mMepuTesibHBINM TpaHCPOPMATOp HaIpsHKeHUs
+/I3MepuTesibHbIN TpaHCPOpPMaATOp TOKa
Coracytoiiuii TpaHchopmatop
Pa3nenutenbHbIN TpaHCPOpPMATOP

Kakoe ycTpolicTBO He/lb3s MOJK/IIOUATh K TPaHC(opMaTopy HaNIpsHKeHUA?
+ToxoByto 0OMOTKY (hazomeTpa
OOMOTKY HarpsiKeHUsI BaTTMeTpa
Pene HanpspkeHus
[MTapannensHyO Liellb UHAYKLIMOHHOTO CYUeTUMKa

K ¢deppomarauTHbIM MaTepHuaiaM OTHOCHTCS:
AnmroMuHUN
DJIEKTPOTeXHUYeCKass MeJb
+3O/1eKTPOTeXHUUeCKast CTab
UyryH

Ha pucyHke n3o0paxeHa BeKTOPHas JAarpaMma
JJIA peXxuma

+Xonocroro xoja

KopoTkoro 3ambIKaHust

Pabouero

HomuBansHOro

TpaHcdopmaropa

Kakue Ki1eMMBbI JAO/DKHbBI OBITH nmoacoeJuHeHblI K nm‘ammeifl CeTH, ec/in TpaHC(l)OpMaTOP,
nO a© BO cO

A@ BO@ c©

HU300pakeHHbIN Ha PUCYHKe , MTOHIDKAKOIIUN?
n,a, B, C
a, B, C
+A, B, C
A AAN
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a) 4

=
j Cmuikt
= ===

M300pa’keHHBbIH Ha PUCYHKE MarHUTOMPOBOJ, [ 1;11311;1e1"c;1:
[MInxTOBaHHLIM
+CTBIKOBBIM
KoMOMHMpPOBaHHBIM
JrCKOBBIM

M300pa)keHHBIN Ha PUCYHKe
COeAMHeHHS:

0

6

+11

5

TpaHc¢opMaTop OTHOCUTCA K rpymie

BeipakeHue I 12— 1 2 I | CIIpaBeAIMBO JJIs:
[MoBbILIaIOIIIero CUIOBOTO TpaHCPopMaTopa
W3mepurtenbHOro TpaHchopMaTopa HarpspKeHHsT
+ABTOTpaHchopmaropa
Pa3penuresnsHOTO TpaHchopMaTopa

M3meHsieTcs1 /I YaCTOTA MepeMeHHOr0 ToKa NMpu TpaHcdopmalui HanpsHKeHus ?
N3meHsieTcs
+He u3meHsieTcs
W3mensieTcs He3HAUUTE/ILHO
N3MeHsieTCs 3HaUUTE/TBHO

Hanpsokenne Uy, mojaBaemMoe Ha yCTPOUCTBO, paBHO 220 B. o
KakoBo 0yjeT BoixoagHoe HanpshkeHue Uz?

220B

127 B

0..127 B

+0..240 B

Ha kakom HanpspKeHHH 1e/1eco00pa3Ho: a) mepeiaBaTh Y1eKTPO3HePruw; 0) norped/iaTh
3/IEKTPO3Hepru?

a) HU3KOM; 6) BLICOKOM

+a) BBICOKOM; 0) HOMUHATbHOM

a) BBICOKOM; 0) BBICOKOM

a) HU3KOM; 0) HU3KOM
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Ip
Lo
Ha pucynke e o u300pakeHa cxema 3aMeleHHs
TpaHcopmaropa Ajis peXxuma
Pabouero

Kopotkoro 3ambikaHus
+X0J10CTOr0 X0za
HomuHansHOTO

CKo0/IbKO CTep)XHel A0/DKeH HMeTh MarHUTONpoBo/ TpexdasHoro Tpancpopmaropa?
Oaun
[Ba
+Tpu
OpvH Topouy,

ASE

U,=Eb | |
'
Ha pucyHnke

V3mepuTenbHbINA TpaHCHOPMATOp TOKA
+/3MepuTe/IbHBINA TpaHCPOPMATOP HAIPsHKeHUsT
CBapouHblii TpaHchopmarop

CusoBoii oHOoda3HbIM TpaHChOpMaTop

HU300paXkeH:

OmnbIT X0/10CTOr0 X0Aa TpaHcopMaTopa NPOBOAUTCS MPH:
Pa30oMKHYTOW BTOPUYHON 0OMOTKe U IMOH)KEHHOM HalpsDKeHUH Ha MepBUYHON 0OMOTKe
+Pa3oMKHyTOM BTOPHYHOM 0OMOTKe ¥ HOMHUHA/IbHOM HalpshKeHUU Ha MepBUYHON 0OMOTKe
3aMKHYTOI HaKOPOTKO BTOPUYHOM 0OMOTKE ¥ HOMUHA/IbHBIX TOKaX
ITpy oTK/IFOYUeHHOM TpaHchopMarope

A ¢ B oC
L b - e
X LY 4
4 Lx +—Fy 5z
I Ei> P
— D S o) D )
M300pakeHHbI Ha PUCYHKe a b c "rpexda3Hbiid TpaHchopMaTOp UMeeT

coeJUHeHHe 00MOTOK:
3Be3/a / 3Ur3ar
3Be3/a / 3Be3/1a
3Be3/a / TpeyrobHUK
+3Be3/a / 3Be37ia C HyJleM
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Ha kakue pexxuMbl padoThl pacCUUTaHbl TpaHcGopMaTop ToKa U TpaHchopMaToOp HaNpPsDKeHUA?
+Tpancdopmarop HarpspKeHUs1 — Ha X0I0CTOM X0/], TpaHC(OopMaTop TOKa — Ha KOPOTKOe
3aMblKaHUe
TpaHcdopmarop HanpsbKeHHs1 HA KOPOTKOe 3aMblKaHKe, TpaHC(hopMaTop TOKa — Ha XOJI0CTOM X0/,
OTO 3aBUCHUT OT TIOAK/TIOUEHHOTO ITprbopa
Bephnbl oTBeThI 1 1 3

B Hiem
o—i 1 Y Y

I-1= Iig

JKBHBa/IeHTHas cxeMa 3aMeleHusi TpaHcdopMaTopa Hu300pakeHa Jijist
pexuma:

XoJi0CcTOoro xozia

+KopoTKOro 3aMbIKaHUs

Pabouero

CxeMa He UMeeT OTHOIlIeHHUs K TpaHC(HopMaTopy
MarxauTonpoBoj TpaHcdopMaTopa U3roTaB/JIMBaeTCs U3:

UyryHa

Menu

AnroMuHUsA

+3DJIeKTPOTeXHUYECKOU CTa/ln

I'opu3oHTa/IbHASA YaCTh MarHUTOMPOBO/ja TPpaHc(opMaTopa Ha3bIBAeTCA:
Crep>xHeM
+Apmom
banpaxom
CTsDKKOM

Ko3¢d¢uiueHT MOLIIHOCTH PHU X0/10CTOM X0/e TpaHcopmaTopa onpepesisiercs o ¢popmy.ie:

5
cos @, =
+ 1110
i
cosgo():UI
171
cosgoozUKI
KT K

Mo1HOCTb paBeH HOMUHAIBHON

O6moTKH Tpex¢a3HbIX TPaHC(HOPMATOPOB OBIBAIOT:
+KoHLleHTprueckas
BosHoBas
BunrtoBas
TpaHcronupoBaHHas

dopmyna €, = —GJWICDmaX COS W! uMmeeT OTHOIIEHHE K:

Hdpoccemnto
ABToTpaHchopmaropy
+CunoBomMy TpaHchopMaTopy
Karyuku nHAyKTUBHOCTH
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Kakas cBsA3b MeXy HanpshkeHHeM Ha 00MoTKax TpaHcdopMaTopa ¥ MX YHC/I0M BUTKOB?
+I1psmas
Ob6paTHas
HaripsokeHrie Ha 0OMOTKAax He 3aBUCHUT OT UKCJia BUTKOB 0OMOTOK
KsagpaTtuunas

YeMy paBHa aKTHBHAasA MOLHOCTh, NOTpeb/issieMas TpaHcopMaTopoM MPH X0JI0CTOM Xo/e?
+MOII[HOCTHU TIOTeph B CTa/K CepeuHrKa
HomuHansHOM MOIIIHOCTH TpaHcdopMaTopa
Hyro
MuHMMaTbHOM MOILIHOCTH

YeM NPpUHOMNHUA/IBHO OT/IHYAETCS aBTOTPaHC(oOpPMaTop 0T 00bIYHOr0 TpaHcdopmaropa?
ManbiMm Ko3(duiiieHToM TpaHchopMaLiuu
B03M0KHOCTBI0 U3MeHeHus1 K03 duijeHTa TpaHCpopmaLuu
OneKTpUUecKuM coeiMHeHreM TIepBUYHOM U BTOPUUHOM 1ieTieid
+BcemM yKa3aHHbIMU Bblllle TPU3HAKaMU
2 Ly
o

Lo

N300paxkenHas Ha pucyHKe & ” cxeMa 3aMelleHUsl OTHOCHTCH K
TpaHcdopmaropy:

+CuioBOMY /IByX0OMOTOUHOMY

Vi3MepuTeibHOMY TPEXOOMOTOUHOMY

AgTtoTpanchopmaropy

CBapouHOMY TpaHC(HOPMAaTopy

Y coBpeMmeHHBIX cu/I0BbIX TpaHchopmaTopoB KII/] cocraBnser:
+99%
50%
100%
75%

ABTOTpaHC(hOpMaTOp, MO CPaBHEHHIO C 00BIYHBIM TPAaHC(OPMATOPOM PAaBHOM MOILIIHOCTH, UMeeT
c/1efyroiee MpeuMyIecTBo:

+bonee Bbicokuii KI1/1

[ToBbImieHHast 371eKTp0Oe30MacHOCTh

Bosib1ioit cpok cyKObI

[TepemenHbIi K03 dULMEHT TpaHCHOpMaLU
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MN300pakeHHbIH Ha PUCYHKe TPaHc(opMaTop
COeAMHeHUA:

0

6

+5

11

HMeeT IrpyImiy

Y cunoBoro ogHodasHoro TpaHcopMaTopa HOMHHA/IBHOE HanpspkeHue Ha Bxo/e 6000 B, Ha
Bbixozie 100 B. Onpepemnth K03 ¢uiueHT TpaHchopManuu.

+60

6

0,016

600

Mo>KHO /M OAVIH U TOT Ke TpaHc(opMaTop MCI0/Ib30BaTh M KaK MOBBIMIAKIIUN, M KaK
MOHIDKAIOIIUI?

Henb3s

+Mo>KHO

MO0’KHO B OIpe/ie/IeHHBIX Cydasx

Karteropuuecku Hemb3s

Kakum /10/DKHO OBITh HanpshKeHue CeTH, B KOTOPYI0O MO)KHO BK/IOUMTH 0/{HO(a3HbIN
TpaHc¢opmarTop co BTopuuHbIM HanpspkeHueM 400 B u ko3 unmentom Tpanchpopmaruu 15,75?
24 B
+6300 B
220B
380 B

MN300pakeHHbIN Ha PUCYHKe TPaHc(opmaTop uMeeT
oxJIaXKAeHHe:

Dnera3oBoe

Bo3say1Hoe

+MacnsiHoe

Bopoponnoe
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C Kakoi 1je/1b10 cep/leuHHK TPaHc(opMaTopa U3roTaB/JIMBaeTCs U3 H30/IMPOBAHHLIX APYT OT Apyra
JICTOB 3JIEKTPOTEXHHUUYECKOH CTa/m?

[17151 IOBBILLIEHUS] MeXaHUYeCKO# MPOYHOCTH Cep/leuHrKa

[17151 yTIPOITIeHUsT TEXHOJIOTUW U3TOTOBJIEHUS

+/171s1 yMeHbllIeHUs HarpeBa cep/leYHHKa

17151 yMeHbBIIIeHUS] MarHUTHOTO TTIOTOKA PacCessHus

MarHuTHbIe oTepu B TpancgopMaTope 3aBUCST OT
MaruuTHOW UHAYKLIUA
KoHcTpyKuyMy MarHuTONpoBo/ia
YacToTel TOKa
+Bcex nepeunc/ieHHbIX BbIlIe (AaKTOPOB

OneKTpHUuecKasi S3Heprusi NpH nepejaue oT MecTa BbIPabOTKH /10 MecTa oTped/ieHus
TpaHcopmupyercs:

1 pa3

2 pasa

3 paza

+KommuecTBo oripe/iesisieTcsi pacCTOSIHIEM OT reHepaTopa 0 MoTpeOuTers

Ty Lgy

M3o00pakeHHasi HA PUCYHKe cxeMa 3aMelleHus HUTIOCTPUPYeT
pexxuM TpaHcopmaropa:

+X0J10CTOrO0 X0za
KopoTtkoro 3ambikaHust
Pabounii

ABapuIHOrO

®opmyna LW, + LW, = 1,,W, cnpaBepiiBa jjis:
IIByxobmoTouHOTO TpaHcopmaropa
TpexobmoTouHOro TpaHchopmaTopa
Tpexda3Horo TpaHchopmaropa
+BepHsle otBeThI 1 1 3

Kakoii npu6op He/Ib3sl MO/JK/I0YATh K U3MepUTeIbHOMY TPpaHcopMaTopy Toka?
AwMrniepmeTp
Peste ¢ MasnbIM BXO/IHBIM COIIPOTHUB/IEHUEM
+BossT™MeTp
YactoTomep
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MakcumanbsHoe 3HayeHne J/]C nepBUYHON 00MOTKH 0HO()a3HOro TpaHcdopmarTopa
omnpejesercs o ¢gopmy.ie:
e =—ow®_. coswt

max
E, .. =—owd

E] — Elmax W1f®

. oA2

E
E = ﬂdjmax = 4’44®max

G

Ha kakue pexxuMbI padoThl pacCUdTaHbl TpaHcGopMaTopsl 1) HanpspKeHNs, 2) TOKa:
+1) Xonocroii xon 2) KopoTKoe 3aMbIKaHUe
1) KopoTkoe 3ambikanue 2) X0J/I0CTOU XOZ
O6a Ha pe)KuM KOPOTKOTO 3aMbIKaHHsI
O6a Ha pe)KUM X0JI0CTOT0 XO7ia

max

= 444w, fD

max max

K sHeprernuecKkuM noxkasaresisiM TpaHc(popmaTopa OTHOCUTCSH:
+KIIJ
HomuHanbHast MOLJHOCTH
HomuHanbHOe HarpsikeHUe
Yacrtora ToKa

/
TepBuuHO¥ 06MOTKOI y Tpexo6MoTouHoro Tpancdopmaropa ' 2 J SIBJISIETCS:
+1

2

3

lu?2

Kakoe HazHaueHue umeeT TpaHcopmarop?
Armapat, TTOBBIIIAIOIIVA MOIITHOCTh
+Anmnapar, MOBbILLIAOIINUN U MOHWKAIOIIWN HarpspKeHHe
ArmapaT, U3MeHSIIOIIHUI YaCTOTy TOKa
Armmapat, ipeobpa3yolLiuii epeMeHHbIN TOK B TIOCTOSTHHBIN

KosddunuenT nosesnoro aeiictBusa TpancopmaTopa onpejessercs no ¢gopmyJie:

,7_P1
P,
P
n=—
R
Bt
P,
_B
P
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MarunutHbie norepu Py Tpancdopmaropa BK/IOUYAOT B ceds:
+I1oTepu OT TUCTepe3rca U BUXPEBbIX TOKOB
[MToTepu OT pPOTeKaHKsI TI0 TIPOBO/IAM JIEKTPUUECKOT0 TOKa
MexaHWueCcKue MoTepu
Bce BoillleyKa3aHHbIe TIOTepU

Jns1 6e30macHOCTH padoThI H3MepHUTe/IBLHBIX TPAHC(HOPMATOPOB TOKA U HANPSDKEHUS X
BTOPHYHBIE 00MOTKH:

BBINO/THSIOT MHOTOCEKLIMOHHBIMU

CoeMHSIIOT 10C/IeJ0BaTeTbHO

CoeMHSIOT MapassenbHo

+3a3eMJIsII0T

]

MN300pa’keHHbII HA PUCYHKE TpaHcopMaTop SIB/IsAETCA:
BponeBbiM
+CTep>KHEeBbIM
bponecTep;kHeBbIM
TopownpganbHbIM

JIisi ucc/iejoBaHKsA XapaKTepHCTUK TpaHcdopMaTopa CIy»KaT:
Pabouwnii pexxum
Pexxuim xosocToro xoza
Pe>xuM KOpOTKOro 3aMbIKaHHS
+Bce yka3aHHbI€ BbIlLIe PeKAMBI

B cymmapHbIe noTepu TpaHcdopmaropa Z P e Bxopar:

P,

Kakue ycTpoiicTBa He/lb3fl NOAK/IIOYATh K H3MePUTe/IbHOMY TPaHC()OPMaTOpy HanpsHKeHus?
BosbT™MeTphl, 0OMOTKY HarnpshKeHUs! BATTMETPOB, BbICOKOOMHbIE 0OMOTKY pesie
+AMIiepMeTpbl, TOKOBble 0OMOTKH BaTTMETPOB, HU3KOOMHbIE 0OMOTKH peJie
JlaTuvKu C BBICOKUM BXO/JHBIM COIPOTUB/IEHUEM
Bce oTBeThI BepHbI

Ec/1 w1 — YHC/I0 BUTKOB IEPBUYHOM 00MOTKH, @ W2 — YHC/I0 BATKOB BTOPHYHOH 00MOTKH, TO
k03¢ urueHT Tpanchopmanuu TpaHcdopMaTopa onpejessierca no gopmysie:

-"
3
K=w —w,
-
v M
K=w +w,
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B u3smMepuTenbHOI Heny ¢ TpaHcdopMaTOpPoOM TOKa aMIepMeTp NoKa3biBaeT 3HaueHHe ToKa 3A.
W, W,
— N
] ] L g . g
1 T

— -

S

Ko3¢¢unuent Tpancpopmanuu tpanchopmaropa — 20. UeMy paBeH TOK B IepBHYHOM 1jenu?
600A
6000A
+60A
6A

Kakoii ¢pusznueckuii 3aK0H JIe)KHT B OCHOBe NPHHIUINA AeiicTBUA TPpaHcdopmarTopa?
3akoH Oma
[TepBbiii 3akoH Kupxroda
Btopoii 3akoH Kupxroda
+3aKOH 3/71eKTpPOMarHUTHOU UHAYKLIMU

Kakue 00MOTKH pacmo/iaraloT Ha CTepP)KHe B Yepe/yIolemMcs mopsigke?
Juckossie
+KoHLieHTpHUueckue
KombrHupoBaHHbIe
BuHTOBBIE

Knaccudukanusa TpaHcgopMaTopoB 10 KOHCTPYKIIMM MarHUTOIIPOBOAA:
+CtepskHeBasi, bpoHecTepykHeBas
Tpexdasnas, OpHodaszHas
bponeBasi, Tpexda3zHas
Buxpegas, OgHocdasHas

Bomnpocs! s 3a1UThI J1abopaTopHOil padoTsl (0IpPoC) Mo Teme:

JlabopamopHas paboma «/Jepekmayus cunoebix mpaHcgopmamopos npu pemMoHme»

1. TIpu3HaKu, MPUYMHBI ¥ CTIOCOOBI YCTPAHEHUs HEUCTIPABHOCTEH CHUIOBBIX TPaHC(HOPMATOpPOB,
HaXOJSALIMXCS B 9KCILTyaTalyu.

2. TlpuunHa CUIBLHOTO ¥ HEPAaBHOMEPHOTO IllyMa B TpaHC(hOopMaTope, COMTPOBOXK/1ak011[erocs
NIOTPeCKUBaHKEM pa3psi/ioB.

3. TloBbIIeHHBIN HarpeB, HeOOBIIIOE yBeIMUeHre TOKa Ha CTOPOHEe TIUTaHMsI, pa3HHLIa OMHUUECKUX
CONPOTHB/IEHMH NTOCTOSTHHOMY TOKY OT/Zle/bHBIX (ha3 0OMOTOK TpaHchopmaTopa.

BriOpoc mMacra ¢ pa3pyliieHrneM CTeK/ITHHON MeMOpaHbl BHIX/IOITHOM TPYOBL.

ITosiB/ieHMe TpeLIMH Ha U30/19TOpax, CKOJIb3SMX pa3psi/ioB UK C/1e/J0B I1epeKpPhITHS N30SI TOPOB.
I[NosiBneHre Teun Macsia U3 KPaHOB WY IIBOB 0aKa M3-1107] TIPOKJIa/[0K.

CpabarbiBaHMe pesie ra30BOi 3alUThl TpaHCHOpMaTopa Ha CUTHaJl.

CpabarbiBaHMe pejie ra30BOM 3alUThI TpaHC(GHOPMATOpa Ha OTKJTFOUEHHE.

PN A

JlabopamopHas paboma «¥cnbimaHusi Cu108bIX MpaHchopmMamopos nocae peMoHma»

9. CpabarbsBaHMe MaKCUMa/IbHOM (TOKOBOM) WK AuddepeHIMaTbHON 3all[UThI.

10. M3mepeHue CONpPOTUBIICHUS U30JIALIMU METOMMETPOM.

11. TloBpeskaeHusi, Hanbosee XapakTepHbIe [JIsl OT/e/IbHBIX 3/1EMEHTOB CUJIOBBIX TPaHC(OPMaTOpPOB.
12. BrisiB/IeHHe HEMCIIPABHOCTU CUJIOBBIX TPAaHC(HOPMATOPOB IyTeM UCIbITAaHUM.

13. YcsioBusi, TpU KOTOPBIX BO3MOXKHA TapasuiesibHast paboTa TpaHC(hopMaTopoB.
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14. TIpuuvHbI TOBPeXX/eHUs TpaHC(HOPMaTOPOB.
15. DkcrutyaTaius TpaHcopMaTOPHOTO Mac/a.
16. Cb6oii B paboTe nepeksrouaTesieii Harps>KeHUsI.

Tab6mmna 6 — Kpurepun oreHKH coOpMHPOBAHHOCTH KOMIIeTeHIUM

Koz v HaumeHOBaHMe KpuTepuu orjeHrBaHUs C(hOPMUPOBAHHOCTH KOMIIETEHLIUU (YacTu
VH/MKaTOpa J0CTW)KEeHHsI KOMIIETEHLIVN)
KOMIIeTeHLIUU COOTBETCTBYET OL[eHKE «3auTeHO»
(4acTy KOMITeTeHI[1N) 50-100% oT MakcHMMaJIbHOTO Gasiia

CTy/IeHT JIeMOHCTPUPYeT 3HaHHe OCHOBHOTO MaTepHasa 1o Teme,
TOKa3bIBaeT 3HaHKe U OHUMaHue TIPU3HAKOB, IIPUUKH U CII0CO60B
yCTpaHeHHs HeUCIIPABHOCTEM CU/IOBBIX TPaHC(HOPMATOPOB,

! HaxXO/SAIUXCA B 9KCIUTyaTal[il, OCHOBHbIE TIPUUMHBI BBIXO/IA U3 CTPOS
TIOACTAHIK STEKTPUUCCKUX | i cGou B paboTe TpaHCPOPMATOPOB; CTYIEHT, B OCHOBHOM, CIIOCOOeH

ceTeH OCYIIIECTB/IATH MOHUTOPUHT TEXHUUECKOTO COCTOSIHUS 060pY/J0BaHUS
MO/ CTAaHLUM 3JIeKTPUUECKUX CeTel

UO-1nkoc-1 OcyimecTsrsieT
MOHUTODUHT TeXHHUYECKOT0
COCTOSTHUSI 000PY/I0BaHUS

Tema 5 OcHOBHbIE HEHCIIPABHOCTH ¥ PEMOHT BO3/yIIHBIX
U Ka0e/IbHBIX IMHUH YIeKTPOmepeauu

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/ibHbIil 8apUAHM U HAXCMUMe KHONKY «/lanee»

Bo3jymHbIe THHUU HMEHT C/1eyIolie KOHCTPYKTUBHBIE 3/IeMeHThI:

MIPOBO/|a, U30/IATOPBI, apMaTypy /151 KpeIlJIeHus! IPOBO/IOB Ha U30/IATOPax U U30/ISTOPOB Ha OIopax
+IIPOBO/A, OTIOPBI, U30/IATOPLI, apMaTypy AJIs KpeIIeH!s TPOBOZIOB Ha U30/IATOPax M M30/IITOPOB Ha
oropax

Bo3aymHbie TUHHA OBIBAKOT:
OJIHOLIeTTHbIe

+0/IHOLIeNHbIe U [IBYXLIETTHbIe
JByXLIeTHbIe

IToj oHOM Lenbl0 IOHUMAIOT:

+TpU NPOBO/A OHOU Tpex(a3HOM JIMHUU WU [jBa NPOBO/ia 04HO(}a3HOU TMHUN
TPH TIPOBO/ja O/IHOM Tpex(da3HOoM JTUHUU

[IBa TIpOBOZia 0/iHO(ha3HOM JIMHUN

J1s BJI npumeHsroT:
aJFOMUHMeBble, Me/IHble, CTajlea/IFOMUHYeBbIe U CTa/lbHble [IPOBOJa
+a/lrOMUHUEeBbIe, CTaj/lea/llOMUHKeBble U CTa/lbHbIe IIPOBOJA

C KakoH HeHTPa/IbI0 J0/DKHBI Pad0TaTh Y/IeKTPHUeCKHe ceTH HanpspkenneM 10 kB?

C rnyxo3a3em/ieHHOW HelWTpasbio

C sddekTrBHO 3a3eM/IeHHOUM HeHTpPasIbIo

+C M30/IMpPOBaHHOI HeHUTpasbio U C HeUTpasblo, 3a3eM/IeHHOM uepe3 Ayroracsiiyii peakTop UIx pe3nucTop
C mo060ii U3 TIepeurCIeHHbIX BU/IOB HeHTpane
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Kakue 3/1eKTPONPHeMHUKH 0THOCATCA K 3/IEKTPONPHEMHHUKAM BTOPOH KaTeropuu?
D/IeKTPONPUEMHHKH, TTEePEPLIB 3/IEKTPOCHAOXEHUSI KOTOPhIX MOYKET IMOBJIeUb 3a COOOM: OMacHOCThb [jist
JKW3HU JIIOZIeW, yrpo3y /s 0e30MacHOCTH TOCYJapCTBa, 3HAUMTE/NbHBIM MaTephaibHbIH yIiepo,
PacCTPOMCTBO CJIOXKHOTO TEXHOJIOTMYECKOT0 TMpoliecca, HapylleHue (GpyHKLIMOHUPOBAHUS 0CO00 BayKHBIX
3JIEMEHTOB KOMMYHA/IbHOT'O X03SICTBA, 0OBEKTOB CBSI3U U TeJIEBUIEHUS

+D/IeKTPONPUEMHUKH, T€PepbIB  CHAOXKeHUsI 3/eKTPUUECKOW SHEeprued KOTOPbIX TMPUBOAUT K
He/IOMyCTUMbIM HapyLIeHUsIM TEXHOJIOTHUECKUX TIPOL[ECCOB MPOM3BO/ICTBA

OnektporipueMHuKY, OecriepeboiiHas paboTa KOTOphIX HeoOXxozuma /st Oe3aBapuiiHOTO OCTaHOBa
MPOM3BO/ICTBA B 1[e/IIX TIPeIOTBPAIIeHHs YTPO3bI )KU3HH JIF0ZIel, B3PhIBOB U TI0XKapOB

Kakwue 3/1eKTpONIpHeMHUKH OTHOCATCS K 3/IeKTPOIIPHEMHHKAaM NepBoH KaTeropun?
+3D/1eKTPOTIPUEMHUKH, TIepephIB CHAOKeHHs 37IeKTPUUECKOM SHepryeil KOTOPBIX MOJKET TIOBJIeUh 3a CO00M
yrpo3y >KU3HHU ¥ 3[I0POBBIO JHOJeld, yrpo3y 0e30MacHOCTH roCy[apCcTBa, 3HAUMTebHBIA MaTephaIbHbINA
yiiep6b

OJIeKTPOTIPUEMHHKH, TepephiB 37eKTPOCHA0KeHWsT KOTOPBIX TPUBOJUT K MacCOBOMY HeOOTITyCKY
NnpoayKiur, MaCCOBBIM ITDOCTOSAM pa60q1/1x, MEXdaHMU3MOB U TMPOMBIIIJIEHHOTO TPAHCIIOPTd, HADYIIE€HWIO
HOpMElJII:;HOfI AeATe/IbBHOCTHU 3HAYUTE/IbHOT'O KOJIMYeCTBd r'OPOACKHUX U CeJIbCKUX JKUTeei
OneKkTporpueMHUKH, OecriepeOoiiHass paboTa KOTOpbIX HeobxoguMa /st Oe3aBapUHOTO OCTaHOBA
TPOU3BO/ICTBA B LIeJISIX MPeJOTBPAILleHHs YTPO3bl )KU3HU JIFOZeU, B3PbIBOB U MOKapOB

CKO/IbKO HCTOYHHKOB TNHUTAHUS HEO0X0AMMO /yUIsi OpPraHU3alid  3/1eKTPOCHA0)KeHus
3/IEKTPONPHEMHHUKOB BTOPOH KaTeropuu?

+/]Ba HE3aBUCHMBIX B3aMMHO Pe3epBHUPYEMBIX NCTOUHUKA IMUTAHUS

locTaToOYHO OJHOTO MCTOYHHKA IMHUTAHWS MPU YCJIOBUM, UTO TepephiB B 3/IeKTPOCHAOKeHUU B Cilyuae
aBapuy WM peMoHTa OyeT He Oosblie 12 yacos

TpH He3aBUCUMBIX B3aMHO pe3epBHPYeMbIX HCTOUHHMKA TTUTaHUS

JlocTaTOYHO OHOTO MCTOYHMKA TIMTaHWS TIPH YCJIOBHH, UTO TEpPephiB B 3/IEKTPOCHAOKEHUH B Cilydae
aBapyu WM peMOHTa Oy/ieT He 6oJblite 24 yacoB

Ha Kakue 3/IeKTPOYCTAaHOBKHM pacnpocTpaHswTcsa TpeboBanus «[IpaBun  ycTpoiicTBa
3/IEKTPOYCTAHOBOK»?

To/bKO Ha 3/IeKTPOYCTaHOBKY ITIepeMeHHOr0 TOKa HarpsbkeHueM 710 380 kB

+Ha BHOBb CcOOpy’Kaemble U PeKOHCTpyUpYyeMble 3/1eKTPOYCTaHOBKU MOCTOSSHHOI'O U TepeMeHHOI'0 TOKa
HarpsbkeHueM 710 750 KB, B TOM uucJ/ie Ha CrieljuasibHble 3/1eKTPOYCTaHOBKU

Ha coopyrkaemble 3/1eKTpOyCTaHOBKM ITIOCTOSIHHOI'O U IIepeMeHHOr0 ToKa HarpsokeHueM 10 750 kB

Ha Bce 3nekTpoyCcTaHOBKU

Kak fies1Tcst 3/1eKTPOYCTaHOBKH 10 YCJI0BUAM 3/1eKTpode3omnacHoCTH?
+0nekTpoycraHoBKY HanpspkeHveM 10 1000 B u Beie 1000 B
DJIEKTPOYCTaHOBKHM HarpsbkeHvem 0 10 kB u Boiue 10 kB
OJIEKTPOYCTaHOBKHU HaripsbkeHuveMm 7110 380 B u Boiie 380 B
JJieKTpoyCcTaHOBKM Harpsbkenrem 70 1000 B u Beie 10000 B

Kto ocymiecTBisier peepanbHbIi rocyAapCTBeHHBIA HAJA30P 3a Co0/II0ieHeM TPe0OBaHUM MPaBUII
1 HOPM 3/1eKTP00€30MacHOCTH B 3/IeKTPOYCTAaHOBKAX?

MunucrepcTBo Poccutickoit defiepariu 110 fiefiaM rpakjaHCKoi 060pOHBI, Upe3BblYaiiHbIM CUTYAL[UsIM U
JTMKBUIALIAY TTOC/Ie/ICTBUN CTUXUMHBIX OeICTBUMN

+PocrexHazazop

PeepasibHOE areHTCTBO 10 TEXHUUEeCKOMY Pery/IMpOBaHUIO0 U METPOJIOTUU

MuHrcTepcTBO HepreTUKU Poccuiickoit ®esepaiiuu
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3a uto, B coorBercTBUH C «[IpaBWIaMH TeXHHUYECKON IJKCILUIyaTaHH 3/IEKTPOYCTAHOBOK
moTpeduTe/Ieii», HECYT TMePCOHA/IBHYI0 OTBETCTBEHHOCTh PA0OTHHKH, HenocpeJCTBeHHO
00C/Ty)KHBAIOLIHE YTeKTPOYCTAHOBKH?

3a HECBOEBPEMEHHOE U HEYIOB/IETBOPUTE/TBHOE TEXHUUECKOe 00CTy>KUBAaHHUE 3/IEKTPOYCTaHOBOK

+3a HapyIleHus], IPOUCIIIE/IINE TI0 X BUHE, a TAKXKe 3a HEMPABU/ILHYIO TMKBU/ALIUIO MU HapYIIeHUH B
paboTe 371eKTPOYCTAHOBOK Ha 00C/Ty>KHBaeMOM YUaCTKe

3a HapylIleHusi B paboTe, BbI3BaHHbIE HU3KUM KaueCTBOM PEMOHTA

3a HapylleHus1 B 9KCIUTyaTal|uy 3/IeKTPOTEXHOIOTHUECKOro 000py/10BaHHUSI

B TeueHHe KaKoro CpoKa MpPOBOJUTCS KOMILJIEKCHOe OnpPo00BaHHe OCHOBHOI'O U BCIIOMOTaTe/IbHOT'0
000py/A0BaHMA 3/IEKTPOYCTAHOBKH Nepe/] MPUEMKOU B IKCI/TyaTal[HIo?

24 yaca

48 yacoB

+72 yaca

36 yacoB

Kakas nmporjeiypa He yCTaHaB/IMBAeTCs MPAaBU/IaMH TEXHO/IOTHYECKOT'0 MPUCOeMHEHUS?
+IIpoiesypa MpUCOeAWHEHUs] SHEProlpPUHUMAIOIIUX YCTPOMCTB K 3/eKTPUUYECKUM CeTSIM CeTeBOu
OpraHu3aluu

HopmupoBaHue KoymuecTBa roTpebisieMoit 3/1eKTpOIHepruu

YcraHoBKa TpeOOBaHMI K BbiZlaue TEXHWUECKUX YCJIOBHM, B TOM UHC/Ie WHUBUAYA/IbHBIX, [JIs
MIPUCOeJUHEHHS K /IeKTPUYECKUM CeTSIM

Ormpe/iesieHre CYITIeCTBEHHBIX YCIOBHU 10rOBopa 00 OCYIIIeCTBI€HUH TEXHOIOTMUECKOT0 TTPUCOeTUHEHHST
K 3JIEKTPUUECKUM CeTSIM

KTro wMMeer mnpaBo Ha TexHOJIOTMYeCcKOe IpHCOeJHUHEHHEe TOCTPOEHHbIX HWMM JIMHUH
3/IeKTpoIepe/jaud K Y/1IeKTPUUECKUM CeTAM?

TonbKo ropuinyecKue aLa

TonbKo pusnueckue muLa

TonbKo pu3nueckye ulla, 3aperucTpUpoBaHHbIe B KauecTBe MpeIipuHUMaTe/Is

+JTtoObIe uia

Kakomy apMuHHCTpaTHBHOMY INTPady MOryT ObITH NMO/ABEPrHYTHI IOPHANYECKHEe JHIA 3a BBOJ B
3KCIUTyaTalHI0 YHEPronoTped/IIUX 00beKTOB 0e3 pa3peiieHHs: COOTBETCTBYIOIIMX OPraHoOB?
+OT fecsaTy [0 ABAALATH THICSY pyOell WM aJMUHHCTPATUBHOE TPUOCTAaHOB/IEHHE JIesTeTbHOCTH Ha
CPOK /10 ZIeBSHOCTa CyTOK

OT ABYXCOT [0 TPEXCOT ThICSY pyOsiel Wiy aAIMUHUCTPAaTUBHOE TTPUOCTaHOB/IEHNE AesATe/TbHOCTH Ha CPOK
110 1EeBSTHOCTA CYTOK

Or cTa 10 ABYXCOT ThICSY pyOsieit

OT TpUALATH [0 TSATHAECATH THICSY py0Osiel Wiu aMUHUCTPATUBHOE MIPUOCTAHOB/IEHHE [1esITe/TbHOCTH Ha
CPOK 10 TPU/ILIATH CYTOK

Ha Kakue kaTeropuu nojpasjensercs 31eKTPOTeXHUYeCKHUH NepCcoHal Opralusanum?
Ha onepaTuBHBIN, aZiMAHUCTPAaTUBHBIN U PEMOHTHBIN

+Ha afMMHHCTpaTUBHO-TEXHUYECKUH U OIlepaTHBHO-PEMOHTHBIN

Ha agMMHHCTpaTUBHO-TEXHUYECKUI ONlepaTUBHbIM, OllepaTUBHO-PEMOHTHBIN U PeMOHTHBIN
Ha omnepatvBHBIl, OrlepaTBHO-PEMOHTHBIN U PEMOHTHBIN
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Yto HAX0JUTCA B ONEPAaTHBHOM BeJleHMH CTapilero paloTHMKA M3 YHC/IAa ONepaTHUBHOrO
nepcosasia?

Tonbko ob6opyzpoBanue, JIDII, TOKOMpPOBOABI M CpeACTBA /JUCTETUEPCKOTO U TeXHOJIOTHYeCKOTO
yTpaB/ieHust

TonbKO yCTpOWCTBa peJieHOM 3all[UThl, arapaTypa CHUCTeMbl TMPOTHBOABapUMHONW U pPeXHMHOMU
aBTOMAaTUKU

+Bce mepeurcieHHbIe YCTPOWCTBA U 000py/Jj0BaHUe, Orepaljii C KOTOPbIMU He TpeOyrT KOOpJuHALUU
JIeNCTBUM TIepCOHAana pa3HbIX SHEPreTUYeCKHX OOBEKTOB, HO COCTOSIHHE U PEXUM pabOThl KOTOPBIX
B/IUSIFOT Ha PEXUM pabOThl U HAJIEKHOCTb 3/IEKTPUUYECKUX CeTel, a Takke Ha HACTPOWKY YCTPOMCTB
TIPOTUBOABAaPUMHON aBTOMAaTHUKHU

KTo yTBep)KjaeT CnucoK pabOTHMKOB, MMeHIUX TMPaB0 BbINOJHATHL OIepaTHBHbIE
nepexk/jr4eHusa?

OTBeTCTBeHHbIN 3a 3/1eKTpox03siiicTBO [ToTpeburesns

['naBHbI sHepreTuk [ToTpebuTers

+PykoBoauTensb [ToTpebuTesns

PykoBoguTeb SHeprocHab Karo1ei OpraHu3aLyn

B kakoM c/1yyae nepexk/il04eHHs B 3/1IeKTPOyCTaHOBKax HanpspbkeHueM Bbimie 1000 B npoussoasarcs
0e3 0/ITaHKOB MepPeK/TI0YeHHIA?

To/bKO IIpU MPOCTBIX MePeKIHYeHUsIX

TonbKo NpU HamWuuMy JIeMCTBYIOUMX OJ0KMPOBOYHBIX YCTPOMCTB, MCK/IHOYAIOIIMX HerpaBU/bHbIE
orepaluu C pasbeJMHUTEISIMUA U 3a3eM/IIOIIMMU HOXKaMH B TIPOL{ecce BCeX NepeK/II0ueHni

+IIpy TPOCTBIX TepeK/IOYeHUsIX M TPU HaJWuWU  JIeMCTBYIOUMX OJ0KMPOBOYHBIX YCTPOMCTB,
HCK/IFOYAKOIUX HelpaBWIbHbIe OIepanuu C pasbeJUHUTE/IIMU U 3a3eMJISIOIUMU HOXKaMU B IIpoLiecce
BCeX MepeK/IF0UeHH, a TakKe MPH JIUKBU/ ALY aBapui

YTo cocTaBisieT KOMILJIEKC TeXHUYeCcKux cpeacts ACYJ?
TonbKo cpe/icTBa nepefiaur WHGOPMaLIMK

Tonbko cpefcTBa 06paboTKu U 0TOOpakeHUst HHGOpMaLUK

TonpKo cpefcTBa cOOpa WHGOPMALUK U BCIIOMOTaTe/IbHbIE CUCTEMBI
+Bce nepeunciieHHoe

IToapepxuBaroIye 3aKUMBbI M0/|BeIlIUBAIOTCS Ha:
+Ha MPOMEXXYTOUYHBIX OIOpax
Ha Oropax aHKepHOro THUIIa

J1s coejuHeHUsl 3A)KMMOB C U30/I9TOPaMH, /i/Isl TI0/|BeCKU TUPJISIH/| Ha Oopax U AJIA CoeJUHeHHUs
MHOTOLeITHbIX TMPJISIH/ APYT C APYTOM CJIY)KHT:

+CuenHas apmarypa

3alurHas apMarypa

ITpomexxyTouHBbIe OIOPbI YCTAHAB/IMBAKOT Ha:
+TPSMBIX Y4YacTKax TPacChl BO3JYLIHON JIUHUUA
Ha TepeceyeHMsIX C pas3/IMYHbIMUA COOPYKEeHUSIMU

AHKepHBIe OIOpHI yCTaHAB/IUBAKOT Ha:
NPSIMBIX Y4YacTKax TPacChl BO3JYLIHON JIMHUU
+IIepeceyeHUsIX C pa3IMuYHbIMUA COOPYKEHUSIMU

KoHI1ieBbIe 0opbI yCTaHAB/INBAKOT:
B Hauajie BO3/1yLIIHOM JIMHUN

B KOHL[e BO3/YIIHOW JIMHUN

+B Hayasie ¥ KOHIL|e BO3/yILIIHOM TMHUU
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IlepexpecTHbIe 0MOpPbI yCTAaHAB/IMBAKOT:
+B MeCTax IepeceyeHus1 BO3ZAYIIHOW JIMHUY B Pa3HbIX HalpaB/IeHUsIX
B MeCTax M3MeHeHMs] HalpaB/ieH!sl TpacChl BO3/yILIHOW JTMHUU

IIpoMe)XyTOUHBIi MPOJIeT — 3TO PACCTOSTHHE M0 FOPU30HTA/IM MEX/y ABYMS:
KOHIIEBBIMH OTIOPaMU
+CMe)KHBIMU TIPOMEXKYTOUYHBIMU OTIOPaMHU

Ha Bo3aymHou 1uHum 10 1 KB J/1MHa npo/1eToB:
+ot1 30 10 50 M
ot 100 mo 250 m

IToaBecHbIe N30/I9TOPBI K MeTa/I/IOKOHCTPYKIIUSIM-TPaBepcaM Onop KpemnsT C IOMOIIbIO:

+CreLyanbHOM TMHeHHOW apMaTyphI - CKOO, ceper, yIlieK, TTPOMe)KyTOUHBIX 3BeHbeB U JIp
CTIeL[MaTbHOM KpereXXHOW apMaTyphl - CKOO, ceper, yIlieK, POMe)KYTOUYHBIX 3BeHbeB U P

Bomnpocsl s 3a1UThI J1abopaTopHoOil padoTsl (0IPoOC) Mo Teme:

JlabopamopHas paboma «OcHOBHble HeuCnpagHOCMU U peMOHM 8030YWHbIX U KAbGebHbIX 3/1eKmpuuecKux

AUHUll 31eKmponepeoauu»
1. KakoBbl TpeGoBaHUs K IPOU3BO/ICTBY 3eMJISIHBIX pabOT, CBSI3aHHBIX C PEMOHTOM WJIH TPOKJIaIKON
Kabesist B 30He PaCIio/ioyKeHUsI TT0/[3eMHBIX COOPY>KeHUH M KOMMYHUKAI[UI?

2. Uro obsi3aH caiesiaTh pyKOBOWTE/b pPabOT MpH 0OHApy»KeHWH He OTMeUeHHBIX Ha TlaHaX Kabesiei,

TpyOOITPOBOJOB TIPH MTPOM3BO/CTBE 3eM/ISIHBIX pabOoT MK TTPU BO3HHUKIIIEH OMACHOCTH M3-3a
TIOBPEXK/I€HUsT COOPY)KEHUS?

Kakum 06pa3om HeoOX0AMMO YKPeIUITh OTKPBITbIEe My(ThI?

PasperiaeTcs v Mo/iBeIIMBaTh Kabenu K TpyOOIpoBoOzaM UK K COCeTHUM Kabessiv?

B uem HeoOxouMoO yOeauThCS Tiepe/; BCKPhITHEM My(T UM pa3pe3aHueM Kabesisi?

Kakum o6pa3om criefyeT orpeesisiTb Ha paboueM MecTe TIO//IeXKalluil pEMOHTY KabeJb,
MPOXOASIINN B TOHHEJIe?

B Kakux c/iyuasix pa3pelaeTcsi MPOBePsiTh OTCYTCTBHE HAIpshKeHUs1 6e3 MpoKasbIBaHUsS Kabesisi?
8. Kakwue mepsl 6e30macHOCTH HE0OX0IUMO COOMIO/IaTh TIPH MPOKAaIbIBaHUH Kabessi?

ok W

~

JlabopamopHas paboma «OcHO8Hble HEUCNPABHOCMU U PeMOHM 0C8emumesbHbIX 31eKMPOYCMAaHOBOK»

9. B Kakux ciayyasx [JOMycKaeTcsi Ha BHyTPeHHUX KabebHbIX JIMHUSIX 3/1eKTPOCTAHLUH U
TMO/CTAHIIWH, TT0 YCMOTPEHHIO BbIJ]aBILIEro Hapsi/l, He TIPOKa/IbIBaTh Kabesb mepes ero
pa3pe3aHueM UIr BCKPhITHEM MY(TbI?

10. Kakue cpezcTBa 3auThl HeOOX0AUMO TIPUMEHSITh TTPY BCKPHITUH COeAWHUTETbHON My(ThI U
pa3pe3aHuu Kabest 6e3 npeiBapUTeNTHLHOTO MPOKa/IbIBAHKS?

11. TpebyeTcst M1 B XOMOAHOE BpeMs ro/ia MporpeB My(dT miepesi 3a/TMBKOM UX TOPSTUMM COCTaBOM?

12. Pa3peluiaeTcsi i1 TIpY TIPOK/IaiKe Kabesi mo/jep>kKUBaTh Kabesib Ha MMOBOPOTAaX TPacChl BpYUHYHO?

13. Tlpu BbIMO/IHEHNH KaKHUX YCJIOBUH [IOITyCKaeTCs Tiepeksia/ibiBaHue Kabeseld, HaXOASAIIUXCS TIOZ
HarpsoKeHueM?

14. PabOTHUKY C KaKOU TPYIIIOM 10 3/1eKTPOOe30MacHOCTH Pa3peliaeTcsi OJHOMY TIPOBOJUTH OCMOTP
KOJI/IEKTOPOB Y TOHHEJIel Ha 3/1eKTPOCTaHLUAX U TTOCTaHLUAX ?

15. Kakyto rpyriny 1o 371eKTpo0e301acHOCTH [JO/DKeH UMeTh PYKOBOZAWTEb PAabOT 110 Hapsay B
TI0/13€MHOM COOPY>KeHUH, IZle BO3SMOXKHO I105IB/IeHHe BpeJHbIX Ia30B?

16. Kakoti myiakat fo/pkeH OBbITh BhIBellIeH Ha K/TFOUe yIpaB/ieHHst yCTPOWCTBA ITPOTHBOIIOKapHOH
3allMThI [Iepes IpoBeileHueM OCMOTpa B TYHHesie?
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Tab6mmna 7 — Kpurepun orjeHKH ¢oOpMHPOBAaHHOCTH KOMIIeTeHIMMI

KOA N HaMMEHOBadHHWE MHAWKATOPpa

(4acTy KOMMeTeHIMH)

Kputepuu orieHrBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU

JIOCTKEHUS] KOMIIeTeHLIUN
(4acTH KOMITeTEeHL|UM)

COOTBETCTBYET OL[€HKE «3auTeHO»
50-100% ot MakcumabHOro Oasnia

N-1rkoc-1 OcyiiecTsisiet
MOHHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000DPY/I0BaHUsI
TIO/ICTAHIIWI IeKTPHUEeCKUX ceTei

CTyleHT 1eMOHCTPHUPYET 3HaHHe OCHOBHOTO MaTepuasa Io
TeMe, TIOKa3bIBaeT 3HaHWe U MIOHUMaHK1e TPeOOBaHHUH K
TIPOM3BO/ICTBY PabOT, pyKOBOAUTEMO PaboT, Cpe/iCTBA 3allUThI
Y TPYTIMIbI 10 371EKTPO6E30IMaCHOCTH; CTY/IeHT, B OCHOBHOM,
CroCO6€eH OCYIIeCTB/ISATb MOHUTOPUHT TEXHUUECKOT'O COCTOSIHUS

000py/10BaHusI TIOJCTAHIMM TeKTPUUECKUX ceTel

2 OOEHUBAHMWE IITMCBMEHHBIX PABOT CTYJEHTOB

OneHuBaHNe MICbMEHHBIX PA00T CTYJAeHTOB,
He perjlaMeHTHPYeMbIX y4eOHBIM IJIAHOM

Tema 2 TexHosi0rUs PEMOHTA 3JIEKTPHUYECKHX I[BPIFaTEJIEﬁ

NupuBuyanbHoe JAoMalllHee 3a/iaHue:
orpefie/ieHWe MarHUTHOW WHAYKIUM B 3JIEMEHTax 3JIeKTPOZBHUraTesnsi», «OmpezesneHre 0OMOTOUHBIX
JIAaHHBIX JIEKTPOIBUTATeIs», «PacueT HOMUHATLHOW MOIITHOCTH 3/IEKTPOABUTATEISI».

Tab6mna 8 — @opmMupyemble KOMNeTeHIUH (M/TH MX YaCTH)

«Pacuer TmapamMeTpoB cep/leUHUKa»,

Koz v HaiMeHOBaHKWe UHMKaTopa OLleHOYHbIe
Ko/ v HaMeHOBaHUe KOMTIETEeHIIUN JOCTVDKEHUsT KOMITETEeHIUN MaTepyasIbl
(4acTy KOMITETEHLIUM) Y CpeJiCTBa
[TKoc-1. CriocobGeH oCyIIecTBasSTh N-1nkoc-1 OcyiectBrsieT boBepKa
MOHHMTOPHHT TeXHUYECKOrO COCTOSHHS | MOHWTODHHI TeXHHUECKOTO COCTOSHUA | - [; }KE s
000pyI0BaHKs TIO/ICTAHLAH 000py/J0BaHUs MOZCTAHIAN A I/IIJ 13
3JIEKTPUYECKUX CeTel 3JIEKTPUUECKUX CeTelr
«Pacuyer mapaMeTpoB cepieUHHKa»
aD,
=
[TotocHOE /ieNieHue Ccep/leUHHKa CTaTopa, MM: 2P
Yucras AjiiHA aKTUBHOM CTa/ld CTaToOpa, MM:
I, =K T,
rae Ko — ko3dduiuenT 3arosHeHUs] Ccep/ieuHHKA CTajibi0, YUUTHIBAeT Ha/TWUMe W30JISIMUA TUIaCTHH
(npuHaTHL paBHBIM 0,96).
Bricora 3y011a cTatopa, MM:
h:l - h]. + &
BeicoTa sipma cTatopa, MM:
D -D.
h =—=1 —h,
) 2
[o1aib CeYeHUs spMa CTaTopa, MM:
lSl.' = hl:- IIJ

CpepHsist pacueTHasi IIMpUHA 3y01ja cTaTopa:
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_ 61 T8,
. B —
ops 2 !

: 8, 8.
rae Z, Z,

[omap masa craTopa, MM2:

7 -

g, + 8, & ne,
Sﬂ= ij .[;II-TI]+%.

JEL s .Ii:h +é5.
BricoTa 3y011a poTopa, MmM: <= £ <

CpepHsisa pacueTHas IIMpUHa 3y6Lia poTopa, MM:
8.y T 6.y
.} 2

Erp:! =

m(D —28—2e, —
8., = { i g_ 31:'

) n(D,—28-2e—2h, +8,)
72 2

_!= _Sj.

Z,

— 8,

rze

[ ]
L

BricoTa CITUHKY pOTOpa, MM:
' =D. - 25 -
rge D'=D;-28,p, — BHYTpEeHHUH iMaMeTp cep/ileYHHrKa POTopa, MM (ZlaH B 3aJlaHUN).

«BbI0Op U onpee/ieHHe MAarHUTHOM HHYKIIUU B Y/IeMeHTaXx /1eKTPO/[BUTaTe Is»

3HaueHHe MarHUTHOM MHAYKLIUU B BO3/yIIIHOM 3a30pe B§ ciiefiyeT orpesieiuTh U3 rpadrKoB,
Tpe/iCTaB/eHHbIX Ha pUC. 1 U 2.

B Tn

082

080 Gl wesesfvgavia vzl
y .t i o O I
T LA
0,78 s TLALLLL
T 2

0,76 T

0,74 ?-Irrﬂr T L]
0,72 Da, mm
280 300 340 380 420 460

Puc. 1. 3HaueHue mazHUMHOU UHOYKYUU 8 8030YWHOM 3d30pe 3/1eKmpooguzamesst
npu Dq = 80...260 mm u uucne nomocos 2P = 2...8

52



Be,Tn

082
00| et T
0,78 -"_fl: =|da' i j'_,-T
T T L ML L L
0,76 r
0.74 oy T | 1T i I A
ST Es wums
" Da, s
280 300 340 380 420 460

Puc. 2. 3HaueHue mazHUMHOU UHOYKYUU 8 8030YWHOM 3a30pe 3/1eKmpodsuzamens
npu Dq = 280...460 mm u uucne nomocoe 2P = 2...8

&
MarHuTHbIHM OTOK MallVHbL, BO: P=aB;t {107,
rae o« — Ko3(PHULMeHT MOIFOCHOTO MepeKpbITUs (TIPUHATh paBHbIM 0,7);
B§ — MarHuTHas UHAYKLMS B BO3/YIIIHOM 3a3ope, T11;
T— cM. popmyny (1); A1 — cM. B 3alaHUH.

Bt £
MaruuTHas UHAYKLMS B 3y61iax cratopa, T @zl -0
—_ ‘T'Dr'
=z
rzie t; — 3ybLi0BOe Zle/IeHue, . 1
_ D
© 25,107
MarHuTHas MHIyKLUs B spMe (CIIMHKe) ctaTopa, T ¢
- I'-‘
B, = : = }t .
MarauTtHast UHAYKUMS B 3yO1iax poropa, T pede
rzie t» — 3y6L0BOe Jle/leHue,
L
Yz, b= +5a

MarHuTtHas UHAYKLUS B sspMe poTopa, Tn:
e
B, =——+.

R A

25,10
CS=hy by ke

HOJ'IYLIEHHBIE 3HAUeHHs MAarHUTHOM WHAYKIWKU CieayeT CPaBHUTL C A0ITyCTUMBIMU, TIPHUBEJE€HHBIMU

HWXe:

A

B BO3/IYIIIHOM 3a30pe — Bs =(0,3-1) Tm;
B 3y0llax cTaTopa ¥ poTopa — Bz12=(1,3-2) Tm;
B sipMe (CIMHKe) cTaTopa — B:=(1-1,6) Tm;
B sipMe (CITMHKE) poTopa — B, =(0,9-1,3) Tn.

Ecmm pacyeTHble 3HaUeHHsI MArHUTHOM MHAYKLUUM OYZyT OT/IMUATHCS OT TPUBEJEHHBIX Oosiee ueM
Ha 30%, cienyeT, U3MeHUB 3HaueHue B, MOBTOPUTH pacyeThl.
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«OHPEJIEJIEHI/IE 00MOTOUHBIX AAHHBIX 3JIEKTPOABHUI'aTE/IHA»

Yuicsio BUTKOB B (pa3e 0OMOTKM CTaTopa:
B Ug K,
444 K, &
rae Up — ¢asHoe HamnpsbkeHue, B;
Ke — K030 ¢du1eHT, yuuThIBarOLMM NajieHre HarpskeHUsl B CTaTOPHOM Lienu (mpuHsATh Ke = 0,95);

f — uacrtota ToKa, 50 I'1;
Ko6 — 06MOTOUHBIN KO3 duLreHT (MpuHATH paBHBIM 0,9).

Yucno 3¢ peKTUBHBIX MPOBOAHUKOB Ha O/IMH Mas:
2mWa 6Wa

n
ne
Z, Z,
r/le a — YKCII0 TlapasiienbHbIX BeTBel. OOBIUHO 151 ABUTATE/EN C KOPOTKO3aMKHYTBIM POTOPOM a = 1.
[lrameTp M30/TMPOBAHHOTO TTPOBO/IA, MM:

d = iKJSﬁ,
" Ton, '

rae K; — koadduiiyeHT 3anosiHeHus nasa (npuHsaTs Ks; = 0,7).

[TosmyueHHOe 3HaueHWe [UamMeTpa HW30JIMPOBAHHOTO TPoBojia dy; HEOOXOAUMO OKDYT/IUTH [0
G/v>KalIlero CTaHAapTHOTO AaMeTpa CoryiacHo Tabsmuiie 1.

Tabauya 1. 3HaueHue ouamempog MeOHbIX 0OMOMOUHbBIX NPOBOO0E

mapok IIDTB u II12T-155

() ©30/11p. TIPOBOZIA, MM J, MM O, MM J, 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

PaciimmdpoBka Mapok 1poBozioB: II9TB — npoBo/; 00MOTOUHBIM, TETIIOCTOMKHUM C BBICOKOTIPOUHOM
9MajIbl0 Ha OCHOBe MOMM3GUPHBIX aKoB (TI0 Kmaccy usossaiuu B). TI9T-155 — npoBoj 00OMOTOYHBIM,
5MaJib TerIOCTOMKast Ha MoMM3(pUPUMHUAHON OCHOBe (T10 Kaccy usonsiuu F).

d=d_—5,,.

[uameTp HEM30/MPOBAHHOTO TIPOBOAA, MM:
rje Su; — 2-CTOPOHHSIS TOJILIMHA U30JISILIUM TIPOBOJA.

IIpuHATE:

Ous = 0,025 pnst & (0,23...0,37) mMm;

Sus = 0,04 st & (0,415...0,815) mm;

Sus = 0,06 miist J (0,865...1,20) mm;

6us = 0,1 g I (1,26...2,095) mm.

CeueHrie HEM30/TUPOBAHHOTO TIPOBOIA, MM



IIpumeuarue. Eciv mpy pacueTe AuameTpa 0OMOTOYHOIO TPOBOJA OH TOJYUH/ICS 3HAUUTETbHO
Oonbille MakcuManbHOrO TabmuuHoro (2,095), To B 3TOM cjiyuae He0OXOAUMO
3((heKTUBHBIM MMPOBOJHUK BBIMOJHUTL W3 2-X WM 3-X 3/IeMEHTapHbIX MPOBOIOB
(n=2,3,4). .

=Hn_n
Torja uKnc/Io 371eMeHTapHbIX TPOBOJAHUKOR B Ta3y OygeT "o
I[Tpu 3TOM CJieflyeT yUecTb, UTo oblllee CeueHue 3/1eMeHTapHbIX l'IpOBO,E[HI/IKOB JIO/DKHO OBITH PaBHO

ceueHUI0 3()(PeKTUBHOTO MPOBO/IHHUKA.

[lameTp M30/IMPOBaHHOrO NPOBOZA [i/1s1 3TOTO C/lyvast, MM:

«PacueT HOMUHA/ILHOM MOIIHOCTH 3JIEKTPOABUIATE/IA»

[pocrefitiM criocoboM ormpeziesieHUss HOMHHA/TBHOW MOIIHOCTH 371eKTPO/IBUTATEIsT  SIBJISIETCS
Croco0, YUUTHIBAIOIIUH IOy CTUMYIO TJIOTHOCTh TOKa B 0OMOTKe CTaTopa.
dasHbIii TOK cTaTOpa, A: Ie=Spnuaj.
rae Spp — cm. popmyny (9);

N> — cM. hopmyay (10);

a — yucso BetBe (a = 1);

j — momycTuMas TIJIOTHOCTb ToKa (Tabs. 2).

Tabauya 2. OpueHMuUpOBOUHble 3HAUEHUS
NJ0MHOCMU MokKa obMomku cmamopa 0/s1 dguzameist

MorHocTb, KBT 3nauenue j, A/mMm?
a0 1 6...8
1...10 5...6
1...100 4...5

IpumeuaHnue. Bonbive 3HaUeHUs j OTHOCSTCS K JBATATE/ISIM MEHbIIEN MOLLHOCTH.

S=mI,U,-107,
ITonHas MOLHOCTE 3/1eKTpojBUraress, KBA:

rjie m — 4ucio as;
Iy — dasHblil TOK, A;
Up — azHoe HanpsikeHue, B.

=S, cos0,,
OPI/IeHTI/IpOBO‘JHaﬂ MOIIIHOCTb Ha Ba/ly 3JIEKTPOJABUIrATe/IA, KBT:

rae nu — HoMuHanbHbi KII[ nBurarens; KIIJ pgnst aurarened mowHocTeio oT 1 go 100 kBt
OpPUEHTHUPOBOYHO UMeeT 3HaueHus 0,7...0,9;

co0s ¢» — HOMUHATBHBINA KO3 ULMeHT MOIIHOCTH; /st ABuraTesnedi 1...100 cos ¢ = 0,7...0,9.

Vcnonb3yss cripaBouHble JaHHble, HeOOXOAWMO BbIOpaTb CTaHAAPTHBIM 37eKTPO/[BUTATeb,
OMKalIIMii K pacyeTHOM MOLHOCTH P/, Jlnsg BLIOPAHHOTO S/1€KTPOJABHUIraTe/is HY)KHO yKas3aTb
HOMUHAaJ/IbHBbIe:

— TUII;

— MOLLIHOCTB;

— HarpsDKeHue;

— TOK;

~ KIJJ;

— K03 QUILIMeHT MOILI[HOCTH;

— YaCTOTy BpallleHus.
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Tab6mmna 9 — Kpurepun orjeHKH ¢oOpMHPOBAHHOCTH KOMIIeTeHIMI

Koz v HauMeHOBaHue KpuTepuu orjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUU (YacTu
VH/MKaTOopa J0CTW)KEeHHsI KOMITETEHLIUN)
KOMIIeTeHLIUU COOTBETCTBYET OL[eHKE «3auTeHO»
(yacTy KOMITeTEeHI[1N) 50-100% oT MakcHMMaJIbHOTO Gasiia

N-1nkoc-1 Ocywjectsiisier 3ajaHue, B OCHOBHOM, BBIITOJIHEHO, CTY/IeHT MOKeT CaMOCTOSATE/IbHO
MOHUTOPHHI TeXHUUYECKOI'0 N dPpryMEeHTHPOBAHHO OCYILECTBJ/IATE dHAJIN3, 0606LL[6HI/I$I H BBIBO/IBI
coCTOsIHUsE 060pY/A0BaHHUsI TI0 BBITIOJTHEHHOM paboTe, JeMOHCTPUPYeT 3HaHHEe OCHOBHOTO
TOJCTAHLMii 3/IeKTprueckux | MAaTepHaia o TeMe; CTy/IeHT, B OCHOBHOM, CriocobeH OCyIeCTB/ATh
MOHUTOPHHT TEXHUYECKOT'O COCTOSIHUSI 000PY/10BaHUs MTOCTaHINN
3JIeKTPUUYECKUX ceTel

ceTen

3 OIIPEJAEJ/IEHUE PE3YJIBTATA
IMPOMEXYTOUYHOUM ATTECTAIIUA

dopma NNpoMeKyTOYHOM aTTeCcTalyy 10 JUCLIUIIIMHE 3auem.

OLEHOYHBIE MATEPUAJIbI 1 CPEJCTBA /I IIPOBEPKH
C®OPMUPOBAHHOCTH KOMITETEHITAM

ITKoc-1. OcymecTB/isieT MOHUTOPUHI TEXHUYECKOT'0 COCTOSHUSI 000pyAOBaHUS MO/ CTAaHLMI
3/IeKTPUYeCKHX CeTeM.

3ajjaHus 3aKPBITOr0 TUIIA

Bbibepume o0uH npasu/ibHbIL 6apUaHm omeema

1. OmsIT X0/10CTOr0 X072 TPaHchopMaTopa NPOBOAUTCA NPU:

Pa3oMKHyTOW BTOPUYHOW 0OMOTKe U ITOH)XKeHHOM HalpshKeHUH Ha NepBUYHON 0OMOTKe
+Pa30MKHYTOW BTOPUYHOW 0OMOTKe ¥ HOMUHA/ILHOM HalpsDKeHUH Ha MepBUYHON 0OMOTKe
3aMKHYTOI HaKOPOTKO BTOPUYHOM 00MOTKE ¥ HOMMHA/IbHBIX TOKaXx

[Tpu oTkIHOUEeHHOM TpaHchopMaTope

2. B 3/1eKTpoABHraTe/isiX MOXXeT ObITh HEUCIPABHOCTD:
+ME>KBUTKOBBIE 3aMbIKaHUSI

oTcyTcTBHe fucbanaHca

OTCYTCTBHE TeperpeBa

COTIPOTHB/IEHUE U30JIALIMH BhILLIE HOPMbI

3ajjaHusA OTKPBITOr0 TUIIA

Jatime pazeepHymbiii omeem HA 80NPOC

3. Kakas 3/IeKTpOyCTaHOBKa CUMTaeTCs |eUCTBYI0LeH?
IIpasuabHblli omeem. JNeKTPOYCTaHOBKA WM €e 4acTh, KOTOpash HaXOAWUTCS I107, HarlpsyKeHUeM,
m100 Ha KOTOPYIO HarpsKeHre MOKeT ObITh MOJaHO BK/TFOUeHHEeM KOMMYTALIOHHBIX arllapaTos.

4. KakuM 00pa3oM MO)XXHO IVIABHO Pery/IMpoOBaTh B IIMPOKHX Ipejesiax YacTOTy BpalleHus
ACHHXPOHHOT'0 3/IEKTPO/ABUraTe /sl C KOPOTKO3aMKHYThIM POTOpOM?

IpasunbHbili omeem. YacToTy BpalljeHHsi aCUHXPOHHOI'O 3/1eKTPO/IBUraTesisi C KOPOTKO3aMKHYThIM
pPOTOPOM MOJXKHO I1JIaBHO Ppery/iupoBaTh B UIMPOKUX TIpefiesiax H3MeHeHHWeM YacTOThl IUTAoLero
HarpsDKeHMUSI.

5. Ha kakue pexumbl paboTbl paccuuTaHbl TpaHcopMaTopbl  HaNpsUKeHUs?
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TpancdopmarTopsl TOKa?
IpasunbHbili omeem. TpaHchopMaTopbl HamNpsDKeHUS PacCYMTaHbl HAa PEXHUM XOJIOCTOTO XOJa.
TpaHcdopmaTopbl TOKa paCCUMTaHbI Ha PEXKUM KOPOTKOT'O 3aMbIKaHUSI.

onoanume

6. JnekTpuueckue cerH HamnpspkeHuem 10 kB pgo/mkHBI padorath C
HelTpaiblo.
IIpasunbHbIli omeem: W301MPOBaHHOM.

7. DIeKTPOTeXHUYEeCKHH NepCOHA/ NpeANpUATHA MOApa3jeisieTcsa Ha "
nepCcoHaJl.
IpasunbHbIli omeem: aMUHHACTPAaTUBHO-TEXHUUECKHI; ONlepaTUBHO-PEMOHTHBIH.

OkoHuaTenbHble  pe3ysbTaTbl 00yueHusi (HOpPMUPOBaHUS KOMIIETEHIMI)  OIpeJesistoTCs
MOCPeZICTBOM TiepeBozia 0asuioB, HAOpaHHBIX CTY/IEHTOM B IPOIeCcCe OCBOEHUsS AUCLMITIMHBI, B OL[eHKU:
6a30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMITeTEHLIUM CUUTAeTCs IOCTUTHYThIM, eC/Td pe3y/bTaT 00yuyeHust
COOTBETCTBYET Ol[eHKe «3auTeHO» (50-100 pelTHHTOBBIX OasiioB).

4. TIOPSIJTOK ITPOBEJJEHUS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUA

dopma NMpoMeKyTOYHOM aTTeCcTaly 10 JUCLIUIIMHE 3ayem.

@®oH/, OLIEHOYHBIX CPe/ICTB [I/isi IPOBeZieHUs TIOBTOPHOM MTPOMEXXYTOUHOM aTTecTaliuu (opMUpyeTcst
Y3 YMCJla OLIEHOYHBIX CPEJICTB 10 TeMaM, KOTOPbIe He OCBOEHbI CTYZ€HTOM.

IlpumeuaHue:

[oromHuTebHbIe KOHTPOJIbHBIE UCIIBITAaHUS TIPOBOJSTCS [Jis CTY/IeHTOB, HaOpaBIIMX MeHee 50
0as10B (B cooTBeTCTBUM C «[10/10’)KEHMEM O MO/TY/TbHO-PEUTHHTOBOM CHCTEME» ).

Tab6mna 10 — Kputepuu oneHKH copMHPOBaHHOCTH KOMITETEHIMI

Kog v HaMeHOBaHUe Kputepuu orieHrBaHus chOpMUPOBAHHOCTY KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMIETeHL1K)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acTH KOMITETEeHLUM) 50-100% oT MakcHMaIbHOTO Oasia

CTyzleHT JeMOHCTPUPYeT 3HaHUe OCHOBHOI'O MaTepuasa o Temam

U-1nkoc-1 OcyiecTsiser | AWCLMIUIMHBL, PUYMHBI BHIXO/A U3 CTPOS 371eKTPOOOOPY/OBaHMS, 3HAKOM

MOHUTOPHHI TEXHUUECKOI'0 C TeXHOJIOTUel PEMOHTA 3JIEKTPHUYECKHX ,ZLBI/IFaTEJ'Ief/i, dIrapaToB
COCTOSIHHS 060pY/I0BaHHS yTIpaBJIeHUS U 3all[UThI, KOHTPOJIbHO-U3MEPUTE/TLHBIX TTPUOOPOB U

MO/ACTAHLMIT 3/1eKTprueckux | AATYAKOB aBTOMATUKH, DEMOHTa TpaHC(hOpPMaTOPOB, PEMOHTA BO3/yIIIHbIX

1 Kabe/bHBIX JIMHUM 3/IeKTPOIIepe/iauu; CTY/IeHT, B OCHOBHOM, CIIocobeH
OCYIIIeCTB/ISITh MOHUTOPHUHI TEXHUUECKOT'0 COCTOSTHHUSI 000pyI0BaHUs

MO/ CTAaHLMM 3JIEKTPUUECKUX CeTel

ceTen
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