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[TOACHUTEJIBHAA 3AITNCKA

Mertoauueckue yka3zaHusi MO OpraHU3alUd U MPOBEACHUIO MPAKTUYECKHUX
3aHATHM  pa3paboTaHbl B COOTBETCTBMM ¢  pabodeil  mporpaMmoi
npodeccuonansuoro moayis [IM.01 Texuuueckoe oOcaykuBaHue 000PYyI0BaHUS
ANEKTPUUECKUX TMOJCTAHIMH W ceTed M MpeJHa3HAuYeHbl JUISl BBIMNOJHEHUS
Ja00paTOPHBIX pabOT OOYYAIOIIUMHUCH.

[Ipaktnueckne 3anstua no MJK.01.01. VYcrpoiictBo u TexHUYECKOE
00CITy>KMBaHUE SJEKTPUUYECKUX TOJCTAHI[MN HAMpaBlICHbl HA YCBOCHHUE 3HAHUM,
OCBOCHHME YMEHHMH U (HOpMUPOBAHHE DJIIEMEHTOB OOIIMX KOMIIETEHIUH,
pEeAyCMOTPEHHBIX paboueil mporpaMmMoi yueOHON JUCHUILIUHBI.

B pe3ynbTaTe ocBOoeHUs yUeOHON AUCIUIUIMHBI O0Y4arOIIUIICS JOHKEH

yMeTh:

- pa3pabarbiBaTh JJIEKTPUUYECKHUE CXEMbl YCTPOMCTB  BJICKTPUUECKUX
MOACTAHIIMU U CETEH;

- BHOCUTb H3MEHEUs B NPUHIUINHAIBHBIE CXEMbl MPU 3aMeHe MpUOOpPOB
anmnapaTtypbl paclpeaeIuTENbHbIX YCTPOICTB;

- obecrieynBaTh BBHITIOJIHEHHE padOT MO 0OCITyKMBaHUIO TpaHC(HOPMATOPOB U
npeoOpazoBaTeseil AeKTPUIECKON IHEPTUH;

- o0ecreunBarh MpoBeJAcHUE pPAOOT MO OOCTYKUBAHUIO OOOPYIOBAHUS
pacrpeaeanuTeNbHbIX YCTPOMCTB 3JIEKTPOYCTAHOBOK;

- KOHTPOJIMPOBATh COCTOSIHME€  BO3AYIIHBIX W  KaOelIbHBIX  JIMHHM,
OpraHU30BbIBATH U TPOBOJUTH PAOOTHI MO MX TEXHUYECKOMY OOCITYKHBAHUIO;

- UCTI0JIb30BaTh HOPMATUBHYIO TEXHUUYECKYIO JOKYMEHTAIUIO U UHCTPYKITUH;

- BBIMOJIHATH pacyeThl pabodYMX ¢ AaBapUUHBIX PEKUMOB JIEHCTBYIOIIUX
AIIEKTPOYCTAHOBOK M BBIOMpPATh 000PYAOBAHUE;

- 0(hopMIIATH OTUETHI O MPOACTAHHOM padoTe;

3HATH:

- YCTPOKCTBO 000PYI0BAHUS IEKTPOYCTAHOBOK;

- YCJIOBHBIE Tpaduueckue 0003HaUYEHUs IJIEMEHTOB YJIEKTPUUECKUX CXEM;

- JIOTUKY TOCTPOEHHSI CXEM, TUIOBBIE CXEMHbIEC PEIICHHS, MPUHIUIHAIbHBIC
CXEMBI SKCILTyaTUPYEMBIX JIEKTPOYCTAaHOBOK;

- BuABl PabOT © TEXHOJIOTHIO OOCITYyXHBaHUS TpaHCHOPMATOPOB U
npeobpaszoBareneit;

- BHIBI W TEXHOJOTUH PpabOT 1O OOCITYXKUBAaHUIO OOOPYIOBAHUS
pacupeaeanuTeNbHbIX YCTPOUCTB;

- DKCILTyaTallMOHHO — TEXHUYECKUE OCHOBBI JIUHUN dJIEKTpOIepeauu, BUIbI U
TEXHOJIOTUU PadbOT MO UX 00CTYKUBAHUIO;

- OCHOBHBIE  TIOJIOKEHHMSI  TPaBUJI  TEXHUYECKOM  IKCIUTyaTalluu
AJIEKTPOYCTAaHOBOK;

- BU/Ibl TEXHOJIOTUYECKON M OTYETHOU TOKYMEHTAIUH, OPSOK €€ 3aMOJIHEHHUS.

UMeTh MPAKTUYECKHIi ONbIT:



- COCTABJICHUS JIEKTPUUECKUX CXEM YCTPOWMCTB 3JEKTPUUECKUX MOJACTAHUUHN U
ceTel;

- MOJIEPHH3ALINN CXEM DJIEKTPUUECKUX YCTPOUCTB NOJACTAHIUM;

- TEXHHUYECKOTO OOCTyXMBaHUS TpaHCHOpPMATOPOB u MpeoOpaszoBareneit
IIEKTPUYECKON SHEPTUH;

- oOcmyxkuBaHus  OOOpYyJOBaHUS  paCIpENEIUTENbHBIX  YCTPONCTB
IIEKTPOYCTaHOBOK;

- OKCILTyaTaluy BO3AYIIHBIX U KaOEIbHBIX JIUHUHI 3JIEKTpOIEpeIauH;

- IPUMEHEHUS UHCTPYKIIMI U HOPMATUBHBIX IIPABUJI IIPU COCTABICHUN OTYETOB
U pa3pabOTKe TEXHOJIOTMUYECKHUX JOKYMEHTOB.

B pesynbrare OCBOCHHMS MEXKAUCIHUIUIMHAPHOTO Kypca IPOUCXOIUT
nosTanHoe  (GOpMUpPOBAHHME  AJIEMEHTOB 00X U MpodheCCHOHAIBHBIX
KOMITETCHIIN:

OK 1. IloHuMarh CyHmIHOCTh M COLMAJIBHYIO 3HAYMMOCTH CBOEUM Oymyieit
npodeccuu, MposIBIATh K HEW YCTOWMUYMBBIA UHTEPEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO J€ATEIbHOCTb, BBHIOMpATh THUIIOBbHIE
METOJbl M CIOCOOBI BBINOJHEHHs] MPO(ecCHOHANBHBIX 3a7ady, OLEHUBATh WX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. [IpuHuMath pelmieHusi B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYAIUAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U UCIOJIb30BaHWE HH(POpMAIIMU, HEOOXOIUMOM
711 3PEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIEHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. HMcnons3oBaTh HH(POPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTHHU B
npoheCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Paborath B KOJUIEKTMBE M KOMaHJEe, 3(P(EKTUBHO OOIIaThCS C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a paldOTy YJIEHOB KOMaH/IbI
(MOTYMHEHHBIX ), PE3yJIbTAT BHIMIOJHEHUS 3a/IaHUN.

OK 8. CamocToATensHO OMpeneisaTh 3aJadyd  NPOPECCHOHATBHOTO |
JUYHOCTHOTO PAa3BUTHS, 3aHUMAThCSI caM000pa30BaHUEM, OCO3HAHHO TUIAaHUPOBATH
MOBBINICHUE KBATU(UKAIIHH.

OK 9. OpueHTHpoBaTbCi B YCIOBUSIX YacTOM CMEHBI TEXHOJOTHI B
npoheccuoHaNbHOMN e TEIbHOCTH.

[IK 1.1. YutaTh W COCTaBIATH DJIEKTPUUYECKUE CXEMBI BJIEKTPUUECKUX
MOJICTAHIIUU U CETEH.

I[IK 1.2. DBbIIOAHATE OCHOBHBIE BHJBI pabOT 1O  OOCITY>KUBAaHUIO
TpaHcHOpPMATOPOB U IPE0Opa30BaTENEH IEKTPUUECKON SHEPTUU.

I1K 1.3. BpINOJHATE OCHOBHBIE BUBI pabOT MO 0OCIIy>)KUBaHUIO 000PYAOBAHUSA
pacIpeneuTeIbHbIX YCTPONUCTB 2JIEKTPOYCTAHOBOK, CUCTEM PEIEHHBIX 3allUT U
aBTOMATU3UPOBAHHBIX CUCTEM.



[1K 1.4. BbinonHATh OCHOBHBIE BUJBI Pa0OT MO OOCITYKUBAHUIO BO3AYIIHBIX U
KaOeIbHBIX TUHHUH 3JEKTPOCHAOKEHUSI.
[IK 1.5. PazpabateiBath U O(OPMIATH TEXHOJOTHYECKYI0O M OTYETHYIO
JOKYMEHTALHIO.

Paboueit mnporpaMmoli MpPeayCMOTPEHO BBIMOJHEHHUE OO0YYaIOIIUMHUCS
MPAKTUYECKUX 3aHATUN, BKIIOUYAs, KaK 0053aTe€IbHBIN KOMIIOHEHT MPAaKTUYECKUE
3a/IaHMsl C UCTIOJIB30BaHUEM MEPCOHAIBHOTO KOMIIBIOTEPA.

Pacnpez:eﬂeHHe PE3YJIbTAaTOB OCBOCHUA yq€6HOF0 MaTrcpuajia B XOIC
BBIITOJIHCHU 33I[&HPII>1 Ha MPAKTUYCCKUX 3aHATHUAX IMPOUCXOIUT B COOTBETCTBHUH C

Tabnuren 1.

JuiemeHT MoayJsi | KoHTpoJbHO- Pe3yabTarhl Ho3Tanno
OLICHOYHbIE —1 ¢opmupye
YCBOCHHbIE 3HAHUSA OCBOCHHEIE YMEHHS NMPaKTHYeCKUil
MEpONpUATHS MbI€
OmbIT 3JIEMEHThI
00IMX "
npogeccu
OHAJILHBIX
KOMIIETEeH
107074
Paznea 1. HpaKTI/I‘IeCKI/IC - YCTpOHCcTBO | - paspabateiBaTh | - COCTaBJIEHUS
SAHSTHS 000pyaI0BaHUS JNEKTPUIECKHE  CXEMBI | BIEKTPUYECKHX
MJK.01.01. 3JIEKTPOYCTaHOBOK; YCTpOMCTB cxeM YCTpOMCTB
ychoﬁCTBo u Nel-19. - YCIIOBHBIE | BJIEKTPUYECKHAX DIIEKTPUIECKUX
TeXHHYecKoe rpaduueckue MOJICTAHIIVI U CeTeH; TOICTAHLIMI u
0003HAYEHNsI JIEMEHTOB | - BHOCUTH H3MEHEWs B | CeTeid;
obcryKuBanue 3IEKTPUYECKUX CXEM; NPUHIMINAIBHBIE CXEMBbl | -  MOJEpHU3alMs
JICKTPUICCKUX - JIOTMKy TIOCTpOEHHMs | TIpM 3aMeHe NpUOOPOB | cXeM
MOACTAHIIMIA CX€M, THUIIOBBIC CXEMHBIC | amnmapaTrypbl 3JIEKTPUYECKUX
pemreHus, pacrpenenmuTeIbHbIX YCTpOUCTB
MPUHLUITHAIIEHBIE YCTPOMCTB; TO/ICTaHIINH;
CXEMBI - obecnieynBartp | - TEeXHUIECKOE
3KCIUTyaTHPYEMBIX BBIIIOJIHEHHE paboT 1o | 00CiIyXHBaHHE
3NEKTPOYCTaHOBOK; 00CITy)KBaHUIO TpaHcdopMaTopos
- BUOBl pabor W | TpaHchOPMATopoB u|u
TEXHOJIOTHIO npeobpasoBareneit npeobpasoBareneit
00CITyKHBaHUS 9JIEKTPUYECKOM SHEPTUU; | ANEKTPUUECKOMN
TpaHc(hOopMaTopoB u| - obecrieqnBaTh | SHEPTHUH;
npeobpazoBarenet; mpoBeneHHe paboT 1o | - 0OCIyKHBaHHUE
- BUABl M TEXHOJIOTHH | OOCIY>KUBaHUIO 000pyIOBaHUS OK 1-9,
pabor no | o6opynOBaHUs pacnpenenuTenbHbl K 1.1
00CITyKBaHUIO pacnpenenuTeNnbHbIX X YCTpOUCTB e
060pyI0BaHHUs YCTpPOMHCTB snexrpoycranosox; | [TK 1.2.
pacrpeeIUTeNbHBIX 3JIeKTPOYCTaHOBOK;
YCTPOHCTB; - BBHINOJHATH  PacUeTH IIK 1.3.
- OCHOBHBIC TIOJIOKCHHS | pabOuMX ¥ aBapUHHBIX
NpaBWI ~ TEXHUYECKOH | PEXHUMOB JEHCTBYIOMINX
SKCILTyaTaIH NIEKTPOYCTAaHOBOK u
3NIEKTPOYCTaHOBOK; BEIOMPATh 000PyIOBaHHE;

- 0hOpMIISITH OTYETHI O
MpoJesIaHHON padoTe;




Pazgen 2.

M/IK.01.01.
YcrpoiicTBo u
TeXHHYecKoe
00CIy:KMBAHUE
JIEKTPUYECKUX
NOACTAHL M

IIpakTHueckue
3aHATHSA
Ne20-24.

- YCTpPOMCTBO
o0opynoBaHus
3NIEKTPOYCTaHOBOK;

- BuOBl pabor W
TEXHOJIOTHIO
00CITyKHBaHUS
TpaHc(hOpMaTopoB "
npeoOpazoBareneii;

- BUABl U TEXHOJIOTHH
pabort 1o
00CITy)KBaHUIO
00opynoBaHUs
pacupeneuTeTbHBIX
YCTPOMCTB;

- OKCIUIyaTallMOHHO —
TEeXHHYECKHE  OCHOBBI
JIUHUH
3MEKTPOIEpeaadH, BUIIbI
U TEXHOJOTUH PadOT IO
UX 00CITy)KMBaHUIO;

- OCHOBHBIE ITOJIOXKCHUS
HOpaBWI  TEXHHYECKOH
IKCILTyaTalH
3NEKTPOYCTaHOBOK;

- BUJIBI
TEXHOJIOTHYECKOU u
OTYETHOU
JIOKyMEHTALNH, TOPSIJIOK
ee 3aIl0JTHEeHMSI.

- obecrieunBaTh
BBIIOJIHEHUE PaboOT 1o
00CITyKBaHUIO
TpaHc(hOpMaTopoB u
npeoOpaszoBareneit
NIEKTPUIECKOH SHEPTHH;

- obecrieqnBaTh
mpoBeneHHe  pabor 1o
00CITy)KBaHUIO
o0opynoBaHus
pacnpeienuTeNbHbIX
ycTpoiicTB
JIEKTPOYCTAHOBOK;

- KOHTPOJIMPOBATh
COCTOSIHHE BO3JYIIHBIX U

KaOeIbHBIX JIUHUH,
OpraHn30BBIBATh u
MPOBOJUTE PabOTHI MO UX
TEXHUYECKOMY
00CITyKHBaHUIO;

- HCII0JIb30BaTh
HOPMATHBHYIO
TEXHHUYCCKYIO
JOKYMEHTAIHIO u
HHCTPYKIHH;

- 0pOpPMIATH OTYETHl O
MpojeTaHHoi pabdore;

- TEXHUYECKOe
o0cryKHBaHUE
TpaHc(hOpPMaToOpoB U
npeobOpaszoBareneit
9JIEKTPUUECKON
SHEPIHY;

- o0CIy)XKUBaHHe
o0opynoBaHus
pachpenenuTebHbIX
YCTpOMCTB
JNEKTPOYCTAHOBOK;

- IKCILTyaTanus
BO3IYIIHBIX u
KaOCNMbHBIX  JIMHUH
JJIEKTPOTIEepeaayn;

- MPUMEHEHHS
HMHCTPYKLUH u
HOPMATHUBHBIX
MPaBII
COCTaBJICHUH
OTYETOB u
pa3paboTke
TEXHOJIOTHYECKHX
JOKyMEHTOB.

npu

OK 1-9;
K 1.2.
K 1.3.
1K 1.4.
IIK 1.5.

ConeprkaHre MPaKTUYECKUX 3aHITHI U TA0OPATOPHBIX padOT OXBATHIBAET
BECh KPYT YMEHUM U KOMIIETCHIINM, Ha (HOPMHUPOBAHUE KOTOPHIX HAMPABIICH
MJIK.01.01. YcTpoiicTBO U TEXHUYECKOE 00CITY)KMBAHUE AIEKTPUUECCKUX
ITOJCTAHIUH.

KPUTEPUN OUEHMUBAHUA ITPAKTUYECKUX PABOT

[Ipu olieHKE OCBOCHHBIX YMEHUM NP BHIMOJHEHUU TPAKTUYECKUX pabOT
NpUMEHSIETCS MATUOAIbHAS 1IKaJIa OLEHUBAHMUS.

OHGHI/IBaHI/IC IMPAKTHYCCKHUX 3aHITUU IMPONU3BOJUTCA B COOTBETCTBHUH CO

CJICTYIOITUMH HOPMATHBHBIMH aKTaMHU:
- [lonoxeHne 0 TEKyIIEeM KOHTPOJIE YCIIEBAEMOCTH U TIPOMEIKYTOUHOM
aTTeCTallui O0yJarOUTUXCS;
- [lonmoxenune o IaHUPOBAHWM, OPTAHU3AIMH M TIPOBEICHUH J1a00paTOPHBIX
paboOT ¥ NIPAKTUYECKUX 3aHATHM.




NEPEYEHDb IIPAKTUUYECKHUX 3AHATHUI
Pazgen 1. YCTpoicTBO 3JIeKTPHYECKMX MOACTAHUMHA M COCTABJIEHHE UX CXe€M

[Ipaktuueckoe 3anstue Nel Pacuer TOKOB KOPOTKOrO 3aMbIKaHHS B
ANIEKTpOyCcTaHOBKax HamnpspkeHueM Boiie 1000 B TynukoBo# moactaHiuu.

[Ipaktuueckoe 3aHsitue Ne2 PacyeT TOKOB KOPOTKOTO 3aMbIKaHUS B
ANIEKTpOyCcTaHOBKax HanpspbkenueM Boiie 1000 B ornaeyHoit noacTaHum.

[Ipaktnueckoe 3amatue Ne3  PacyeT TOKOB KOPOTKOrO 3aMbIKaHHS B
ANEKTPOYCTaHOBKaxX HampspkeHrueM Boiie 1000 B TpaH3UTHOM MOACTaHIIMM.

[Ipaktnueckoe 3amatue Ne4 Pacuer TOKOB KOPOTKOrO 3aMBIKaHHS B
ANEKTPOYCTaHOBKax HampsbkeHrueMm Boiie 1000 B y3moBoil moacTaHuum.

[Ipaktnueckoe 3ansthe NoS Pacyer TOKOB KOPOTKOTO 3aMbIKaHUS B
ANEKTPOYyCTaHOBKaxX HanpspkeHueM 1o 1000 B.

[IpakTueckoe 3anstue  Neb Beibop u mpoBepka  U3MEpPUTETHHBIX
TpaHchOpPMaTOPOB TOKA.

[Ipaktnueckoe  3ansthe No7  Bpibop ©  mpoBepka  M3MEpPUTEIbHBIX
TpaHC(HOPMATOPOB HATIPSIKECHHUS.

[Ipaktnueckoe 3aHsTue Ne8 BpiOOp W TmpoBepka TOKOBEAYLIMX YacTell u
U30JITOPOB OTKPBITOTO PACIPEAEIUTEIIBHOIO YCTPOUCTBA.

[Ipaktuueckoe 3ansitue Ne9 Bpibop u mpoBepka TOKOBEAYIIUX dYacTed U
M30JISITOPOB 3aKPBITOr0 PACHPEAEIUTEIIBHOTO YCTPOHCTBA.

[Tpaktruueckoe 3ansitue Nel() BriOop m mpoBepka BBIKITIOUATEICH MEPEMEHHOTO
ToKa HanpsikeHueM Boimie 1000 B.

[Ipaktuueckoe 3anstre Ne 11 BeiOop 1 mpoBepka pa3beIUHUTENEH.

[TpakTueckoe 3anstue Nel2 MccnenoBanue cxembl Y3JI0BOM TpaHC(HOpMaTOpHOU
MOJICTAHITUU.

[IpakTueckoe 3anstue Nel3 lccinegoBaHue cCXeMbl MPOXOJHOW (TpPaH3UTHOM)
TpaHchHOPMATOPHOM MOACTAHIUH.



[IpakTueckoe 3aHATHE Nel4 HccnenoBanue CXEMBI TYIIMKOBOU
TpanchopmatopHoit moacTanimu 10/0,4.

[Tpaktnueckoe 3anstue NelS PacyeT moNHONW MOUTHOCTH TpaHC(HOPMATOPHOU
MOACTAHIIUU.

[Ipaktuueckoe 3anstre Ne 16 Pacuer pabounx TOKOB OCHOBHBIX MPUCOEIMHEHHM
pacrnpeieuTeIbHbIX YCTPONCTB.

[IpakTueckoe 3ansatre Nel7 M3yyeHrne KOHCTPYKIUMU aKyMYJISITOPA.
[TpakTueckoe 3ansitue Nel8 PacueT u BEIOOp akKyMYJISITOpHOU OaTtapeu.

[Ipaktnueckoe  3amsatue  Nel9  Pacuér  3azemusiromiero  ycTpoucTBa
TpaHc(HOPMATOPHOU MOACTAHIUH.

Pazgen 2. Texnuuyeckoe o00cay:KMBaHHE OO0OPYAOBAHUA JJICKTPUYECKHUX
MOACTAHIMH

[Tpaktuueckoe 3ansitue Ne20 CocrtaBienue rpaduxa JeKYpPCTB MPU Pa3TAIHBIX
MeTo/1ax 00CTy>KUBaHUS TIOJICTAHIIUU.

[TpakTueckoe 3ansatue No21 M3yuenne onepaTUBHO-TEXHHUYECKON TOKYMEHTAIUN
AJIEKTPUYECKUX TMOJICTAHIUN.

[Ipaktuueckoe 3anatue Ne22 OdopmiieHHE ONEpaTUBHOW  TEXHHYECKOU
JOKYMEHTAIlMU Ha MPOU3BOJICTBO pabOT B 3JIEKTPOYCTAHOBKE.

[IpakTueckoe 3ansatre Ne23 HM3ydeHHE OCHOBHBIX M JONOJHHUTEIBHBIX CPEICTB
3AILMTBHI.

[Ipaktuueckoe 3ansTue Ne24 OdopmieHre TEXHUYECKOW TOKYMEHTAIUU TI0
pe3yNbTaTaM MCTBITAHUS CUIIOBOTO TpaHchopmaTopa.



IIpakTnuyeckoe 3anaTueNel
Pacder TOKOB KOPOTKOI0 3aMBIKAHHS B JIEKTPOYCTAHOBKAX HAIIPSIZKEHHEM
Bbile 1000 B TynukoBoi MOJACTAHIIHUMN.

Leab: Hay4yuThCS pPAaCCUUTHIBATh TOKM M MOIIHOCTH KOPOTKOTO 3aMbIKaHUS B
toukax Kj, K;, K3 monmxaromeidt TpancopmMaTOpHON MOJACTAHIIUU C
NEPBUYHBIM HarpspkeHueM 35 kB.

HcxoaHble JaHHBbIE:

1. IlogcTanuums nuraercs Mo IByM BO3AYIIHBIM JIMHUAM OT mMH PY-35 kB
paiionHo# noactanuu [ICNel;
2. Momnocts K3 Ha mmnaax OPY-220 kB S, MB-A;
3. MomHocTts TpexoOMmoTouHbix TpaHchopmaTopoB T-1 u T-2 TICNel
SHOM.T) MBA)
4. Hanpsixenue K3 oOMoTok Tpancdopmaropa:

UK.B-CI %

UK.B-H1 %

Uy e %0
5. MomHOCTh JIBYXOOMOTOYHBIX TPaHCHOPMATOPOB  MOHMKAIOIICH
nojactanin TNel u TNe2 S, .., MB-A;
6. Hanpspoxenune K3 U, %;
7. TlotpeOutens HanpspkenueM 10 kB nuTaeTrcs OoT moAcTaHIMU 110
KabenpHOM TuHuHA |, KM;
8. IlpuHATH BBIAEPKKH BpPEMEHU CpadaThIBaHUS PEIEHHON 3allUTHI
IIPUCOEIUHEHNN

Ha MUTAIOUIEH JIMHUN OTPeOnTEN ty 5, C;

Ha CEKLIMOHHOM BBIKJIIOUYaTeNe i, 5 5, C;

Ha Bxojax 10 kB t, ., c;

Ha NEpBUYHOM cTOpOHE TpaHchopmaropa t, 4, C;
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3aganue

1. CocraBnsiem PACUCTHYIO CXCMY L CIIN K3 u HanocuM Ha Hee H€O6XOI[I/IMI>I€

JTaHHEIE.

2. CocTaBisieM CXEMbI 3aMCIICHU 1 HpCO6p330BaHI/IH.

TICNel

ke

oS
SHOM.TJ MB-A
Uk.B-c, %
T-2 Uk.B-H, %
Uk.c-H, %

kB

% K1 [] = _xm; X¢&= Om/kMm

1
| S

TNe2 HOM T9
c

TNel %
BD3 N
kB
=
Xo=_

OM/KM % K3

kB




Puc. 1 Pacuernas cxema
2.1 Ilo pacueTHOI cxeMe HEeOOXOAMMO COCTaBUTh CXEMY 3aMEIICHUS, Ha

KOTOpOﬁ BCC 2JICMCHTBI pvaeTHOﬁ eI 3aMCHUTDb Ha HHAYKTHBHBIC
COIIPOTHUBJICHUA. COHpOTI/IBJICHI/IH IMPOHYMCPOBATH, YKA34Th TOYKH KOPOTKOI'O

3aMbIKaHUA.
]
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K3
B) L
| r)
A7 18 '
I LJ K1 ) |
| {1 K1 K2 K2 e)




3. BoruncnuTe OTHOCUTENbHBIE 0a3UCHBIE COMPOTUBIIEHUSI COTJIACHO CXEMaM
3aMEIIEHHS U MPeoOpa30OBaHMUSL.
[Tpunsite 6a3zucHyto mourHocTh 1000 nnu 100 MB-A

3.1BB4uCIUTh OTHOCUTEIIBHOE COMIPOTUBIIEHUE CUCTEMBI IO (hopMyJie:
_ 55 .
Xeg= 2 @
KC
3.2 Berancnuth pacdetHbie 3HaueHus U, 00MOoTOK TparnchopmaropoB T-1 u
T-2 IICNel, uepe3 kotopsie npoTekatoT Toku K3 mo dhopmymnam:

UK.B = 015(UK.B-C+ UK.B-H_ UK.C-H);

UK.C = 075(UK.B-C+ UK.C-H_ UK.B-H); (2)

UK.H: 015(UK.C-H+ UK.B-H_ UK.B-C);

3.3 PaccunTaTh OTHOCUTEIHHOE COMTPOTUBIIEHUE 0OMOTOK TPEXOOMOTOYHBIX
tpanchopmaropoB T-1 u T-2:

— UI{.E Sﬁ .
X*62_ ’ )
100 Saom.T
UI{H Sﬁ
Xuga— —— * : 3
%7100 SyouT | (3)

3.4 OTHOCUTEIIbHBIC COMTPOTUBIICHUS OOMOTOK JIByXOOMOTOUHBIX

tpanchopmaropoB TNel u TNe2 naiitu o popmye:
X = X = Uy 56 .
610 K611~ ) ,

10 Suom.T

3.5PacueT OTHOCUTENBHBIX COMPOTUBICHUMN JIMHUIA:
— — 36
Xge= Xgo=Xo'l1—;
Usn
— S .
X12— Xo'|3'U2 ;
cp
3.7 IIpeobpazoBaHKe CXEMbI 3aMEILICHHUS.

[IpeoOpa3zoBaHrEe CXEMBI 3aMEIICHUS TIPOBOIUTCS METOJIOM CBEPTHIBAHUS 10
AJIEMEHTAPHOTO BHJIA, T.€. IO OJHOTO CONPOTHBIICHMS. B pe3ynbrare
peoOpa3oBaHUs CXEMBbI 3aMEIICHUS TOSIBIISIOTCS HOBBIC YKBUBAJICHTHBIE
COMPOTHUBJICHUS, HYMEPAIIUI0 HX HE0OXO0IUMO TIPOI0JDKUTE. Ecin
COIPOTHUBJICHUE TICPEXOINUT M3 OJTHOW CXEMbI MPeoOpa3oBaHUs B APYTyIO Oe3
WU3MEHEHUS, TO €r0 HyMepaIusi COXpaHsIeTCsl.

CxeMbl 11 popMYyIIBI 17T TPpeoOpa30BaHUSI CXEMBI 3aMEIIEHUS YKA3aHbI B
tabauie 1.

Tabnuua 1 - Cxembl U GOpMyIIBI TSl IPe0Opa30BaHUS CXEMbI 3aMEILICHUS
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Cxema
Cxema 110 nocjue PacueTHbie
Bug coennnennsa
npeobOpa3oBaHus | mpeoOdpazoBa hopMyIIBI
HUS
Xn+
[TocnenoBarenbHO 4 X g Xz g X3 - _|:1|_ Xegnsy = Xigy + Xop,
e + o+ X,
X*6n+1 =
1
1 1 1
[ x, | + +ot
X1 X Xeg Xeg
[X; | ]
=1 (11pu
[TapamutensHOE
Xy = Xagp =
= X*én
X
*ol
X*6n+l n

3.7.1Pacuetsl o cxeme mpeoOpa3oBaHus puc. 3, a:

_Lﬁe
Xxg13 = 5
_K*mn
Xxg14— 5 y

3.7.2 PacueTsl o cxeme npeoOpazoBaHus puc. 3,0:
Xiug15— Xogre— Xogz T Xoga ;

3.7.3 Pacuetsl mo cxeme mpeoOpa3oBaHus puc. 3, B:

— Xsg15 .
Xsp17 — 5

3.7.4Pacuetsl o cxeme mpeoOpa3oBaHus puc. 3,T:
Xig18= Xogr T Xugr7 T Xogrs;

Xog1= Xxg18,

3.7.5 PacueTsl o cxeme npeoOpazoBaHus puc. 3,1:
Xsg10= Xogrg T Xuga )
Xeor2= X519;

3.7.6 Pacuetsl mo cxeme mpeoOpa3oBaHus puc. 3,e:
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Xg20= X109 T Xg12;

Xgx3= X620,

4. PaccuuTath TOKA U MOIITHOCTH KOPOTKOTO 3aMbIKaHus B Toukax K1, K2,
K3. Pacuertsl cBecTu B Tabuiy 1.

Pacuetn TokoB 1 momraocteit K3 B Toukax K1, K2, K3 Tabmuma 1
Touku K3 PacuetHbie popMyITbI Pacuetsl
5 1
|61::_TE: aI(A&
3 Uy
I
IKI ::_TEE_9]{[\
Kl . :‘sﬁeci
U, kKB ly1=2,55" L1, xa
Iy]_: 1,25 IKI,KA
5
SKCI: ,—Ea kBA
hsﬁxi
5 1
lpp=—=- — , KA
Vi Uy
I
IK2 = . : 5]<[X
. :‘sﬁecz
K2 ly2 :2,55' IK2,KA
UCp1 kB |y2: 1,25 IK2,KA

SK02= ,S_E: kBA
X

+*0KZ

K3 — L
|63- =
Ucp, kB V3 Uu:,|g:-

5. Onpenenutsb TemaoBo uMmmyssc B Touke K2 no popmyne:
BK2=1I 5?2 : (tOTKH+Ta)1
rae

T,— mocTosTHHAS BPEMEHU 3aTyXaHUS arlepUOAUIECKON COCTABIISIONICH TOKA
K3, ¢; npunumaem T,= 0,05 c;

tomn— TTOJTHOE Bpemst oTkIoueHust K3, cocrosiiee u3 Tpex coCTaBISIONIUX:
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tOTKJ'I: tB.p.3+tc.p+tc.B,
rjae
t, s~ BPEMS BBIICPKKN CpabaThIBaHMS PENECHHOM 3aIUTEI, C;
t. p— cOOCTBEHHOE BpeMsl cpabaThIBaHUS PENICHHOM 3alIMTBI, C; IPUHHUMAEM
t.,=0,1 c;
t.s— cOOCTBEHHOE BpeMs cpabaThIBaHMS PEJICHHOM 3alllUThI BHIKIIOYATEIS C
MPUBOJIOM, C; ipuHuMaem t.,=0,1 c.

Conep:xxanue oTuera:

1. PacuetHas cxema Jyisi OonpeaeaeHnsl TOKOB KOPOTKOTO 3aMbIKaHUS.

2. Cxema 3aMelIeHus 151 ONPEICIICHUSI TOKOB KOPOTKOTO 3aMbIKAHHS.

3. CxembI npeoOpazoBaHus.

4. PacdeThl OTHOCUTEIBHBIX CONMPOTUBJIEHUM, TOKOB U MOIITHOCTENW KOPOTKOTO
3aMBbIKaHHS.

5. OTBeTHI HA KOHTPOJIBHBIE BOPOCHI.

6. BriBog.

KoHTpoabHbIE BONPOCHI
1. Kakue ycimoBus mpH pacueTe TOKOB KOPOTKOTO 3aMbIKaHHS Ha3bIBAIOT
0a3uCHBIMHU?
2. Kakoe conpoTHBIICHHE MOHUMAIOT 10T OTHOCUTEILHBIM COITPOTHBIICHUEM?
3. Kakoe 3Hauenune nmeeT 0a3rcHast MOIIHOCTE?

IIpakTuyeckoe 3ansaTue Ne2
Pacuyer TOKOB KOPOTKOI0 3aMbIKAHUSA B 3JIEKTPOYCTAHOBKAX
Hanpsi:keHueM Boiie 1000 B ornmaeyHo# MOACTAHIIMHA.

esb: HAYYUTHCS pACCUUTHIBATH TOKU U MOIIHOCTH KOPOTKOTO 3aMbIKAHUS TOYKAX
Ki;, K, ornaeunoii TtpaHchopmMaTOpHON TOJICTAHIIUU, MOJTyYarouieh
ANEKTPORHEPTHIO MO JBYM BO3AYIIHBIM JIMHUSIM D3JIEKTpOINEpeIaun
HanpspkenueM 110 kB:
1) ¢ ABYXCTOPOHHHUM ITUTAHUEM;
2) ¢ OTHOCTOPOHHHUM MTUTAHUEM.

HcxoaHble JaHHBIE:
1. IToacTaHiust mUTaETCS OT ABYXIEMHOW BO3AYIIHOW JIMHUMU.
2. Momuocts K3 nHa mmuax OPY-110 kB TpanchopmaropHbix
MMOJACTAHIIUM:
IICNel — S,.1, MB-A;
[ICNe2 — S0, MB-A;
3. MomnHocts aByxoOMOTO4YHBIX TpaHcpopmaTopoB TNel wu  TNe2
IICNeloTBeTBUTENBLHOM MOACTAHIINN Sy, MB-A;
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4. Hanpspxenne K3 o6mMoTok Tpanchopmaropa:
Uy, %
5. PacueTHble cxeMbl npeacTaBiaeHsl Ha puc. | u puc. 1l

Ha pacuetnbix cxemax, n3o0paxeHHbIx Ha pucyHke |, I ykazaTe ucxoansie
JTAHHBIE CBOETO BapHaHTAa.

kB i\k Sye1= Seeo= <<\,§ kB

| = &M I,= KM ; |
« >le g
N\ BN
Kl Ki Suomss MB-A
TNel TNe2 U, %
& kB
K2

Puc. | Pacuetnas cxema oTnaeyHoil TpaHC(HOPMATOPHOU MOICTAHIINU C
JIBYXCTOPOHHHUM MTUTAaHUEM

kB % SKcl=—

l= KM ;

i~ |

K2

Puc. Il Pacuetnas cxema oTmaedHoi TpaHCPOPMATOPHON MOJICTAHIINH C
OJIHOCTOPOHHUM MUTAHUEM
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3aganue

1. PaccunTaTh TOKH KOPOTKOI'O 3aMbIKaHH B XapPaKTCPHBIX TOYKAX IIPU

MUTAHUM ToIcTaHIuU OT BJI ¢ AByXCTOpOHHUM MUTaAHUEM.
1.1 CocraButh pacueTHyto cxeMy 1enu K3 1 HaHecTH Ha Hee HEOOXOJUMbIE

JaHHBIC CBOCT'O BApUAHTA.

— KB Q:\ Sgel= Sge2= Q«\& — KB

| = ®m: lz==_  ®m: |
* i >
_ 1N 1=
Xo= OM/KM Kl K1 S ron = MB-A
I 02
TNel TNe2 U= 0%
oY =
K2

Puc. 1 PacueTtHas cxema

1.2 Tlo pacueTHOM cXE€M€e COCTaBUTh CXEMY 3aMEUICHHUS, HA KOTOPOU BCE
AJIEMEHTHI PACYETHON CXE€MbI 3aMEHUTH HA NHIYKTUBHBIE COITPOTUBIICHUS.

ConpoTuBiieHHs] IPOHYMEPOBATh, yKa3aTrh TOUku K3.
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AN

]

R[] *

X
]

K2

Puc. 2 Cxema 3amenieHus

1.3 [IpeobpazoBaHue CXeMbl 3aMEILICHHUS.

[IpeoOpa3zoBaHre CXEMBI 3aMEIICHUS TIPOBOIUTCS METOIOM CBEPTHIBAHUS 10
AJIEMEHTApHOTO BU/JIA, T.€. IO OJHOTO CONPOTHUBIICHUs. B pe3ynbrare
npeo0pa3oBaHus CXEMbI 3aMEIICHUS TOSBIISIOTCS HOBbIE YKBUBAJICHTHbBIC
COMPOTHUBJICHUS, HyMEpaIMIO UX HE0OX0IUMO TIPOIOJKUTE. Eciu
COTPOTHUBJICHUE TIEPEXOIUT U3 OJTHOM CXEMBI MPeoOpa3oBaHus B APYyTyio 6e3
U3MEHEHHUSI, TO €r0 HyMepaIusi COXpaHsIeTcsl.

CxeMbI 1 popMyIIbI 17151 TPeoOpa30BaHUSI CXEMbI 3aMEIIEHUS YKa3aHbI B
tabmnure 1.

Ta6nuna 1 - Cxembl 1 GOpMyJIbI 1J1S MPeOOpPa30BaAHUS CXEMBI 3aMEIICHUS

Cxema
Cxema 110 OCJIe PacuetHbIe
Bun coennaenus
npeoOpa3oBanus | mpeoOpa3zoBa bopmyIbl
HUSA
X X X Xn+1 _
[TocnenoBaTenbHO iy L g 2 g 3 i o Xigp = Xogi + X
e + ...+ X*ﬁn
X*6n+1 =
1
1 1 1
- + +...+
Xn+1 Xegy Xega Xesn
[MapanenbHoe -
(mpu
X*61 = X*az =
= X.
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*on+1

K2

T) )
a1 £ 15 16 17
[ K2 X K2 N K2

Puc. 3, a-n Cxembl npeoOpa3oBaHus

1.4 BoruucianuTh OTHOCUTENBHBIE Oa3MCHBIE COMPOTUBIIEHHUS COTJIACHO CXEeMaM
3aMeIleHHs U TPeoOpa3oBaHMUS.
[TpunsaTe 6a3ucHyto MomHOCTh Sg=100 i 1000 MB-A

1.4.1 PaccunTaTh OTHOCUTEIHHOE COMTPOTUBIICHUE CUCTEMBI TIO (popMyIiam:
56 S6
X*Gl_ g ’ X*62_ '
KC1l KCc2

1.4.2 BBIYUCIUTh OTHOCUTEIIbHBIE COMPOTUBIICHUS JIMHUM 110 (hopMyTiam:

— — 55 .

Xogz= Xugs—Xo'l1——;
Uz,

S5 .

U,:jlp '

Xga= Xuge =Xo'l2:

1.4.3 PaccunTaTh OTHOCUTEIbHBIE CONPOTUBIIEHUS 0OMOTOK
tpancopmaropoB TNel u TNe2 no popmynam:
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Xoer= K= UI{ Sﬁ .
*o7 *68 100 SHcm.T )

1.4 4BprauciuTh o cxeMme npeodpazoBaHus puc. 3,a-0 OTHOCUTEIbHBIE
COIPOTUBIICHUS:

Xsg9= Xeg11= Xogr + Xogs |
Xsg10= Xog12= Xogz T Xoga
1.4.5 PaccuuTath 1o cxeMe npeoopa3zoBaHus puc.3, :

X+59 " X610
Xx513= X614 = 3 —
X.691X.510
Xegr1= X+513

1.4.6 BerauciuTh 1Mo cxeme nmpeodpa3oBaHus, puc. 3, T
Xsg15— Xgre— Xrg13 T Xegr
1.4.7 PaccuuTaTh 110 cxeme mpeodpa3oBaHusi, puc. 3, 1:

Xomno= Xig1s " Xsgis |
ol Xeg15 X516

Xigro— X#6175

2. PacdeT TOKOB KOPOTKOI'O 3aMbIKAHUS B XapAKTEPHBIX TOYKAX NPU MUTAHUU
nojictaniuu ot BJI ¢ 01HOCTOPOHHUM NUTAHUEM.

2.1 CocraButh pacueTHyto cxeMy 1enu K3 1 HaHocUM Ha Hee HeOOXOAUMbIE
JTaHHBIE.

. % Skel=

h=_ xM;

¥

&

K1 N f| KL

G |~

Puc. 4 PacueTHas cxema
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2.2 CocTaBUTH CXEMBI 3aMEIICHHS U TPEOOPa30BaAHUS.

Ej_L

AL e

|
Y

Puc. 5 Cxema 3amenieHus

0)
3 2 -+ B) 1
W w1 K i r)
5 4 -+ £ 2 g

[ K [ K2 Q K A K2

Puc. 6 Cxema npeobpa3zoBanusi, a-T

2.3 BbIUMCAUTH OTHOCUTEIbHBIE Oa3UCHBIE COMPOTUBIIEHUS COTVIACHO CXEeMaM
3aMelleHHs U TPeoOpa3OBaHMUS.
[TpunsaTh 6a3ucHyto MoHOCTh Sg=100 unu 1000 MB-A

2.3.1 BBIYUCIUTh OTHOCUTEIBLHOE COMPOTUBJICHUE CUCTEMBI 110 (hOpMYIIE:
S6
X*Gl_ S )
Kcl
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2.3.2 PaccunTtaTh OTHOCUTEIbHBIE COMPOTUBIICHUS JIMHUMA:
— — 36
Xig2= Xugz=Xorly- 5
Use

Xigr1— Xrg1T Xoga,

2.3.3 Haliti oTHOCUTEIBbHBIE COITPOTUBIICHUS 0OMOTOK TpaHC(HOPMATOPOB
TNel u TNo2:
Uy 56 .
100 SyowmT

Xxga— Xsgs—

2.4 Haiiti OTHOCHUTEIBLHBIE Oa3HUCHBIC COIIPOTHUBJICHUS 110 CXCMaM

npeoOpa3oBaHus:
2.4.1 Tlo cxeme npeoOpazoBaHus puc. 6,a-0:

Kige— Xrgr— Koo T Xega,

2.4.2 Tlo cxeme mpeodpazoBaHus puc.6, B:
Xegs= X.56 " Xsg7
X.56+X.57

2.4.3 Tlo cxeme npeoOpazoBaHus, puc. 6, T:
Xi59= Xig1 T Xgg 5
Xegrz™= X595
3. PaccunTaTh TOKM M MOITHOCTH KOPOTKOTO 3aMblkaHus B Toukax K1, K2.
Pacuetsl cBecTr B Ta0auny 1.

PacyeTsl TOKOB M1 MOIITHOCTEM KOPOTKOro 3aMbikaHus B Toukax K1 u K2

Touxu K3 PacueTHnie PacueTtsl
dbopmyIIbl Cxewma | Cxema I
_S5 1
61_1‘{-'3— Ucp
IKl - Iﬁ—l
. K*ﬁz«:l
Kl ly1 =2,55 |
Uep 1B ly1= 1,25 1
_ Ss
SKcl Xegx1
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_S 1
62_V{? Ucp
|, = —9
)=
K2 _K X*EI'HZ
lyp =2,55° |
Uy, kKB y2 K2
lyo = 1,25 |,
— S
SK02_ Xosxz

Conep:xanue oryera
1. PacueTtHas cxema oTnaeuyHoi TpaHCHOPMATOPHOM MOJICTAHIINH C

JBYXCTOPOHHUM MUTAHUEM
2. PacuerHas cxema OTIaeyHoM TpaHC(HOPMATOPHOM MOJACTAHILIMHU C

OJIHOCTOPOHHUM MUTAHUEM
3. Cxema 3ameleHus Juisl ONPEIEIICHUSI TOKOB KOPOTKOTO 3aMbIKAHUS.

4. Cxembl peoOpa3oBaHHUs.
5. Pac4eTsl OTHOCUTENBHBIX CONPOTUBIIEHUH, TOKOB U MOIITHOCTEN KOPOTKOTO

3aMBbIKaHHUSI.
6. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.
7. BeiBOI.

KoHTpoJibHBIE BONIPOCHI
1. HazoBuTe 35€KTpHUeCcKre apaMeTpbl CHIIOBBIX TPaHC(HOPMATOPOB,
KOTOpbI€ HEOOXOUMBI I pacueTa OTHOCUTEIbHBIX CONIPOTUBICHUN
TpaHc(hOpMaTOPOB.
2. Kakoil pexuM dJIEKTPUYECKOM LEMH HA3bIBAIOT PEXKUMOM KOPOTKOTO

3aMBbIKaHHUS.
3. OT kakuX mapaMeTpoB 3aBUCUT OTHOCUTEIBHOE CONPOTUBIICHUE JIMHUU

aneKTponepenayn’?
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IIpakTuyeckoe 3anaTue Ne3
Pacuer TOKOB KOPOTKOI0 3aMbIKAHUSA B 3JIEKTPOYCTAHOBKAX
HanpsikeHueM Boiiie 1000 B TpaH3UTHON MOACTAHIIMHA.

Iesb: HAyYUTHCS PACCUUTHIBATH TOKH KOPOTKOTO 3aMBbIKaHUS B XapaKTEPHBIX
TOYKaX TPaH3UTHOW TpaHCHOPMATOPHOM MOICTAHIINH.
HMcxoaHble 1aHHBIE:

1. Cxema BHEIIHETO 3JI€KTpOCH3.6}KCHI/IH QJICKTPUICCKUX HOIICTaHHI/Iﬁ

PaforHas PailorHas
nogeTasmes MNel nogcTasmes Wl
1218 121 B
110 =B | | %ﬁ&l [ [ [ [ 110 =B
TIIN:=2 TTIN=3 TIIN=4
TIIN:1 TIIM=5

Puc. 1 Cxema BHENTHETO AJIEKTPOCHAOKEHHS TPaHCPOPMATOPHBIX MOJCTAHITUN

2. MOIIIHOCTh KOPOTKOTO 3aMBbIKaHUS HAa IMWHAX BTOPUYHOTO HAIPSIKEHUS
121 xB:

[1C NelS; .1, MB-A
[1C Ne2S; ., MB-A

3. Jlmuna Bo3aymrHbIX auHuid 110 xB: 1y, xm; |, km; I3, xkMm; 1y, kM; 15, ®M; g,
KM;

4 MouHocTh TpexoOMoTouHbIX TpaHchopmaropoB T-1 m T-2 TIINe2 S, .,
MB-A;

5. Hanpsoxenue K3 o6MoTok Tpancdopmaropoa:
UK.B'C’ %
UK.B'H1 %
Ugcns %0
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3aganue

1. CocTaBUTH paCUETHYIO CXEMY, CXEMY 3aMEIICHUS U CXEMBbI
npeoOpa30BaHUs MAKCUMAILHOTO PEKUMA.

[Ipu pacuyeTe MakcuMaabHBIX TOKOB K3 NMpUHSTE, 4TO B paboTe HAXOISATCS
nse BJI- 110 kB, coenunstomue y3nosbie nojactaniuu [ICNel u [ICNe2, a Ha
paccUnuTHIBAEMOM MOJICTAHITUN PabOTaIOT ABa TpaHcpopmaropa.

1.1 ITo cxeme BHEIIHErO 3J'ICKTpOCH36}KCHI/IH COCTaBUTL PACUCTHYIO CXCEMY,
Ha KOTOpOﬁ YKa3aTb HCXOJHBIC TaHHBIC CBOCTO BApHUAHTA, YKA34aTbh TOUYKH K3.

S = Xo=_  Owm/km Syer=
TICHE1 | | | | TICH=2
12158 ¢ ) 3 9 4 U 5 U 6 . -
l1 | |
2
H'] K1
v
<S\§ kB

Siour= MB-A K2
Uk.B-c= % K3 kB
Uk.B-H= %
Uk.c-H= %

Puc. 2 PacueTHas cxema

1.2 Tlo pacdeTHO# cxeMe COCTaBUTh CXEMY 3aMEIICHHs JIJIsi MaKCUMAaIbHOTO
pex’nMa, Ha KOTOPOU BCE DJIEMEHTBI PACUETHOM CXEMbI 3aMEHUTh Ha NWHIAYKTHUBHbIC
conportusieHus. CONpOTUBIICHHS IPOHYMEPOBATH, YKa3aTh TOUKH K3.

L
g
§]

LA

Puc. 3 Cxema 3amernienus
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1.3 CocTtaBuTh CXeMbI MPEOOPA30BAHMS I MAKCUMAIBHOTO PEKUMA.

[IpeoOpa3zoBaHue CXeMbI 3aMEIICHUS TIPOBOIUTCS METOIOM CBEPTHIBAHUS 10
AJIEMEHTApHOT0 BUA, T.€. IO OJHOTO CONMPOTUBIEHUs. B pesynbrare
peo0pa3oBaHUs CXEMBbI 3aMEIICHUS TOSIBIISIIOTCS HOBBIC DKBUBAJICHTHBIE
COIIPOTHUBIICHUS, HYMEPALUIO UX HEOOXOAMMO TIPOAOKUTE. Eciu
COIIPOTHBIICHUE MEPEXOANT M3 OJHON CXEMBbI MPeoOpa3oBaHus B APYTryio O3
WU3MEHEHHS, TO €r0 HyMepaIusi COXpaHsIETCs.

CxeMbl 1 popMyIIbI 1J1s1 TPpeoOpa30BaHUSI CXEMBbI 3aMEIIEHUS YKA3aHbI B

tabmnure 1.
Tab6muma 1 - Cxembl 1 GOpMYIIBI JUTS IPEOOpa30BaHUSA CXEMbI 3aMCIIICHHSI

Cxema
Cxema 1o ocJje PacueTHEIC
Bun coenunenus
npeoOpa3oBaHus | mpeoOpa3oBa dbopmybl
HUS
Xn+
[TocnenoBaTenbHO y X g X2 g Xs - _|:1|_ Xigp = Xogi + X
e + ... + X*ﬁn
X*6n+1 =
1
1 1 1
[ x, | + +..+
X1 Xio1 X X
-Xz _| |_
bl (pu
[TapamtensHOE
Xy = Xagp =
= X*én
Xy
Xogps =—)
0)
a) _l_ - ]
21 = ==
Bt - 12
[ 1
- _ L |
[ 1 I:I 1
20
L ] SRS N
ix ==

.
1
I
L
1
I
I




B) [Ipeo6pa3oBbiBaeM 00pa30BaBIIMIACS
«TPEYTOJILHUK» B «3BE3IIY»

21 22
23 24

Puc. 4 Cxemsl ipeoOpa3zoBanusi, a-0
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=
-
L]

ka
p =)

[l

=
[l
v=l

Puc. 4 Cxewmsl npeoOpa3zoBanusi, a-0 (MPOJAOIHKEHHE)

2. BbIUHUCIUTH OTHOCUTEIbHBIE OA3UCHBIE COMPOTUBIICHUS COTIIACHO CXEMaM
3aMeIeHus U peoOpa3oBaHMs I MAKCUMAJIBHOTO PEXUMA.
[TpunsaTe 6a3ucHyto MomHOCTh Sg=100 i 1000 MB-A

2.1 PaccunTaTh OTHOCUTEIBHBIC COMMPOTUBIICHUS CUCTEM IO (hopMyIiam:

_ S5 . — S .
X*Gl_ — X*62_ P
Skc1 Skc2

2.2BBIYUCIUTh OTHOCUTEIIbHBIE COMPOTUBIICHUS JIMHUIA:
- — S5

X*63_ X*64_XO'I1'U2 y
cp

- — S5 .

X*65_ X*66_ XO'IZ'UZ ’
cp

— S5
Xogr— Xo’|z‘H—2 ;

cp
— Sg .
Xegg= Xo'ls—;

U,:p

— 35
Xg9— Xo‘|4'U—2 ,

cp

_ 35
X+510— Xo'ls 2
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— S5 .
Xes11= Xo'le—;
Ul:p

2.3 Halitu pacueTHble 3HAUECHHS HAMPSXKEHUSI KOPOTKOTO 3aMbIKaHUS
oOMoTok TpancpopmaropoB T-1 u T-2, uepe3 koTopblie poTekaroT Toku K3 no
dbopmynam:

UK.B = 0!5(UK.B-C+ UK.B-H_ UK.C-H);
UK.C = 015(UK.B-C+ UK.C-H_ UK.B-H);
UK.H: 015(UK.C-H+ UK.B-H_ UK.B-C);

2. 4 PaccunTath OTHOCUTENbHBIE CONPOTUBIeHUSI 00MOTOK T-1 u T-2:

UK E Sﬁ
Xigio— Xsgis— — - :
012 615 100 SH:}M,T )
UE C Sﬁ
X* = X* = — ;
013 616 100 SHI:}}I.T )
UK H Sﬁ
Xigra— Xsg17— — - )
014 017 100 SHI;}H T ’

2.5 PaccuuTaTh OTHOCUTEIBHBIE COMTPOTUBIICHHUS :
2.5.1 1o cxeme npeobdpaszoBanus puc. 4, a:

— X.63
Xxg18 = S
_ X5 .
Xxg19— 5

Xg20— Xxgot XegroT Xes11;

2.5.2 1o cxeme npeobpazoBaHus puc. 4, 0:
Xigor= X1+ Xegig
Xigoo—= Xsgot Xug1g ;

2.5.3 Tlo cxeme npeoOpazoBaHus puc. 4, B:

X - X.67 " Xsog
1023 X.g7tXuge tXug20
_ Xi67 " X620
Xeg24 = ’
Xug7 tXsg2HXu520
X - Xsoa " Xsgz2o0
OB Xugr+Xuse +Xug20 |

2.5.4 Tlo cxeme npeoOpa3zoBaHus puc. 4, r:
Xogoe— Xrgart Xog23 ;
Xogar— Xxgoat Xogoa ;
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2.5.5 1o cxeme npeobpaszoBanus puc. 4, I

X - Xig2e " Xega7 .
%528
Xig26tXug27 |

2.5.6 Tlo cxeme npeoOpazoBaHus puc. 4, €
Kiga9— Xegagt Xogos ;
Xegr1= X+529,

2.5.7 Ilo cxeme npeoOpazoBaHus puc. 4, x-3:
Xxg30— Xrg12H Xog13;
Xig31= Xog15t Xegie;

2.5.8 1o cxeme mpeobpazoBaHus puc.4, u:
— Xsg30 .
X532~ 5
2.5.9 Tlo cxeme npeoOpazoBanus puc. 4, K:
Xrg33— Xrgoot Xegaz;

Xgra— X+6335

2.5.10 Io cxeme mpeoOpazoBanus puc.4, 1-m:
Xxg34— Xogas— Xg121 X614 ;

2.5.11 Tlo cxeme nmpeoOpazoBanHus puc. 4, H:
X pean= X+g34 .
6= T,
2.5.12 Tlo cxeme mpeoOpazoBanus puc.4, o:
Xoxga7= g0t Xog3s;

Xsgro— X*537,

C uenbto ymenbienus TokoB K3 st PY-10 kB MoxHO npenycMoOTpeTh
pazzaenbpHyo paboty TpanchopmaropoB Ha ctopone 10 kB.
B sTtom ciyuae:

Xigro— Xgoot Xugaa;

3. CocTaBUTh paCYETHYIO CXEMY, CXEMY 3aAMEIICHUS U CXEMBbI
npeo0pa3oBaHus ISl MUHUMATBHOTO PeXUMa PabOTHI.
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[Tpu pacuere MuHUMaTBHBIX TOKOB K3 mpuHMMaeM, 9To B paboTe HAXOIUTCS
onna BJI 110 kB, coenunsitomias y3nossie nojactaniuu [ICNel u IICNe2, a Ha
pPacCUYMTHIBAEMOH TMOICTAHIIK Pad0TAET TOJBKO OWH TpaHchopmaTop.

3.1 Ilo pacyeTHON cXeMe€ COCTaBUTh CXEMY 3aMEIleHUs JJIsI MUHUMAJIbHOTO
pexuMa, Ha KOTOPOM BCE DJIEMEHTHI PACUETHON CXEMbl 3aMEHUTH Ha UHIYKTUBHbBIC
conpoTuBieHusi. ConpoTUBIIEHUS TPOHYMEPOBaTh, Yka3aTh Touku K3.

SKcl = SKCZ = 3
MCHel [ICNe2
B
. I= kM -
Kl | |
kB % K2
kB

Puc. 5 PacueTHas cxema

3.2 CocTaBUThH CXeMbI peoOpa3oBaHus IJIs1 MUHIMAIBHOTO PeXUMa.

[TpeoOpa3zoBanue cXxeMbl 3aMEIIEHUS] TPOBOAUTCS METOJIOM CBEPTHIBAHUS J10
AJIEMEHTApHOI0 BUJA, T.€. 10 OJHOI'0 CONPOTUBIICHHU. B pesynbrare
peoOpa3oBaHusl CXEMbI 3aMEIICHHUS MOSIBIISIFOTCS] HOBBIE 3KBUBAJICHTHBIE
COIPOTHUBIIEHUS, HYMEPALIUIO UX HEOOXOAUMO NPOAOIKUTE. Eciu
COIPOTHBIIEHUE NMEPEXOANT U3 OJHOM CXEMbI MPeoOpa3oBaHus B APYTryio Oe3
WU3MEHEHHs], TO €r0 HyMeparus COXpaHsIeTCs.
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Puc. 6 Cxema 3amernieHus

3.3 CocragisieM cxeMbl ITpeoOpa3oBaHus 171 MUHUMAJILHOTO pPeXrUMa

Eji 6) im

K1

Pl !

K3
N 42
a_ E

15

Eji
J_i
-




K1

- I 45 £
ix K3 D iX K2
Q& K2 Q&_ K2

Puc. 7 Cxembl npeoOpa3oBanus, a-K

)
_LLJ_F K1 ! QXDJ'_ K)

&

4. BBIYHCIUTD OTHOCHTEJIbHBIC 0a3MCHBIC COMPOTUBIICHUS COTJIACHO CXEMaM
3aMEIICHUs U TPeoOpa3oBaHUs i1 MUHUMATBHOTO PEXKHMA.
[Tpunsite 6azucHyo MorHOCTh S=100 mm 1000 MB-A

Haittn oTHOCUTENBHBIE CONPOTUBIICHUS:
4.1 Tlo cxeme npeoOpa3zoBaHust puc.7, a:

Xxgzg— Xsg1t Xeos;
Xxgz9— Xsgpt Xses ;

4.2 Tlo cxeme mipeoOpa3oBanus puc.7, 0:
Xoga0— Xogast Xoo7;

4.3 Tlo cxeme mpeoOpa3zoBaHust puc.7, B:

Xoopi = Xsgao " Xsgao |
*G41—
X.6a0 X539 |

4.4 Tlo cxeme npeoOpa3zoBaHus puc.7, r:
Xgaa— Xrgart Xeg0;

Xsgr1— X+542,

4. 5 Tlo cxeme mpeoOpa3zoBanus puc.7, a-e:
Xrg43— Xrg151 Xogie;

4. 6 1o cxeme npeobpazoBaHust puc.7, xK:
Xogas— Xrgaot Xegas,

Xigra— X+pad,

4.7 1o cxeme nipeodpazoBaHusi puc.7, 3-u:
Xrgas— Xrg15t Xog17;
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4. 8 Tlo cxeme mpeoOpa3zoBaHus puc.7, K:

Xga6— Xegast Xrga;

Xsgro— Xx5464

5. OTHOCHUTEIBHBIC COIIPOTHUBIICHUSA, COOTBCTCTBYIOIINC MAKCUMAJIbHBIM U
MWHHUMAJIbHBIM TOKaM KOPOTKOI'O 3aMbIKaHH CBECTH B Ta6J'II/ILIy 1.

OTtHocuTenbHBIC 0a3MCHBIC COIIPOTUBIICHUA IJIA

Toxu K3 3HaueHui Toka K3
MaxkcumasnbHbli pexkuM | MUHUMAJIBHBIN PEXKUM
K1
K2
K2

6. PaccuntaTh TOKM 1 MOIIIHOCTH KOPOTKOTO 3aMblkaHus B Toukax K1, K2,K3.
Pacuersl cBeBcTH B Tabuiry 2.

PacdeTsl TOKOB M1 MOIITHOCTEM KOPOTKOTO 3amMbikaHus B Toukax K1,K2, K3

MaxkcuMaiibHbBIE
PacuerHrie MusuManpHbIE
Touku K3 MOIIIHOCTH U TOKH
bopmyIIbI K3 MOIIIHOCTH U Toku K73
s 1
Iﬁl:}%;. o KA
A 3; Ucp
IKI = kA
Kl . }‘:scﬁe-::l.’
Ucp; kB Iyl :2555' IK], KA
Iyl: 1,25 |1<1,1<A
— 55
SKCI_ . ’ KBA
=01
5 1
lo="=" — , KA
Vi Uy
I
IKZ:: T_Ez_sl([x
}‘seﬁa:z
K2 ly2 =2,55- IKZ, KA
Ucp:1 kB |y2: 1325. IKZ, KA

SKCZ: ,S_E: KBA
X

#0HZ
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S 1
lgs=—=" —, KA
63 1".13 U,:_p,
lga
IK3_K 5 A
K3 . +GK3
U B lys :2,55' IK3,KA
I p=1,25-1
y3 95 K3, KA
SKC3: : 9KBA
=613

Conep:xanue oTyera

1. Cxema BHEIIHETO JEKTPOCHAOKEHUSI DIIEKTPUUECKUX TTOJICTAHIIUMA.

2. PacueTHas cxema Jij1sl ONIPEAEIICHUSI TOKOB KOPOTKOTO 3aMbIKAHUS JIJIs1
MaKCHMAJIbHOTO PEKUMA.

3. Cxema 3ameleHus Juisl ONPEACIICHUSI TOKOB KOPOTKOTO 3aMbIKaHUSI JJIsI
MaKCHMAJIbHOTO PEKHUMA.

4. PacueTHas cxema Ui ONPEAEIEHUS TOKOB KOPOTKOTO 3aAMBIKAHHUS IS
MUHHUMAJIBLHOTO PEXUMA.

5. Cxema 3amenieHus Juisi ONpeEASICHNS] TOKOB KOPOTKOTO 3aMbIKaHUS IS
MUHHUMAJIBHOTO PeXUMA.

6. CxeMbl peoOpa3zoBaHus JUIsl MAKCUMAITLHOTO M MUHUMAJIBLHOTO PEKHUMOB.

7. PacueTsl OTHOCUTENBHBIX CONTPOTUBIIEHUI, TOKOB U MOIIIHOCTEH KOPOTKOTO
3aMBbIKaHHSI.

8. OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

9. BriBOa.

KoHTpoJsibHBIE BONIPOCHI
1. Uto npencrapisieT coOOM pacyeTHas cxeMa Jijisi ONpeeICHUSI TOKOB
KOPOTKOTO 3aMbIKaHHS?
2. KakoBa 0COOCHHOCTh MPeoOpa3oBaHus CXEMbI 3aMEIEeHNUS B
MaKCHMAaJIbHOM PEKUME JJIsl TPAH3UTHOM MOACTAHIIUN?
3. CpaBHUTE 3HAYEHHS] OTHOCUTENBHBIX COMPOTUBICHUH, pACCUMTAHHBIX B
MaKCHMaJIbHOM 1 MUHUMAJIbBHOM PEKUMaX.
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IIpakTHyeckoe 3ansitue Ne4
Pacuer TOKOB KOPOTKOI'0 3aMbIKAHHSA B 3JICKTPOYCTAHOBKAX HAINIPSAKEHUEM
Bbilie 1000 B y3;10B0i1 NOACTAHUIMH.

leab: HAY4YUTHCS PACCUMTHIBATH TOKM KOPOTKOrO 3aMblKaHHs B Touke Kl
y3JI0BOM TpaHC(HOPMATOPHOU MOACTAHITHH.
Hcxoanblie JaHHBIE:
1. Y3noBast noacTaHuus coequHseT cuctembl HanpsbkenueM 220 kB u 110 kB.
2. Momnuocte K3 Ha mmmuaax OPY-220 kB, IICNe90 S.;, MB-A
3. Mommnuocts K3 Ha mmmuax OPY-220 kB, I'9CNel2 S,.,, MB-A
4. Momiaocts K3 na munax OPY-110 kB, TOI[ Nel13 S,;, MB-A
5. Momnuocts K3 Ha mmmaax OPY-110 kB, I[ICNe327 S..4, MB-A
6. JlmuHbl BO3NYIIHBIX JUHUH, coeauHsitonux OPY-220 kB u OPVY-110 B
AIEKTPOCTAHUUN U TPAHCPOPMATOPHBIX MOCTAHIIUNA:
|14, XM;
7. MomnocTh aBToTpanchopmaropoB AT-1 u AT-2 IICNe2 S, o\ ary MB-A
8. Hampspxenue K3 oomortok Tpanchopmaropa ATIIITH-125000/220:
UK.B-C’ %
UK.B-H! %
UK.C-H! %
9. Cxema »IEKTPOCHAOXKEHHS Y3JIOBOM TpaHCHOPMATOPHON MMOJCTAHITUU
M300pakeHa Ha PUCYHKeE 1.

Srcl= MB-A Spc2= MB-A
242 gB TICN=90 242 ¥B I'3C Nel2

220 =B

1= L= KM
Ske3= ME-A

121 xB. T3LN:13

121 xB, ITCN=327
Sgcd= MB-A
AT-1

EDI

110 xB

T-1 38.5 KB

11 B

Puc. 1 Cxema snekTpocHaO)eHHsI y37I0BO# TpaHCc(hopMaTOpHOI
MOICTAHIINH
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3aganue

1. CocTaBUTh PACUETHYIO CXEMY LIEMH KOPOTKOI'O 3aMbIKaHUs, HA KOTOPOH
yKa3aTh UCXOJHbIE JaHHBIE CBOETO BapHAHTA, yKa3aTh ToUku K3.

242 xB TICN=90 242 KB I'DC Nell
) L ——
121 xB, T31INe13
121 5B, [ICN=327
——
AT-1 AT-2
_—
% 110 B
K1

Puc. 2 PacueTHas cxema

2. Tlo pvaeTHOﬁ CXEMC COCTAaBHUTHb CXCMY 3aMCHICHUA I MAKCHUMAJIbHOI'O
pCxKuma, Ha KOTOpOﬁ BCC JJICMCHTHI pacquHoﬁ CXCMBbI 3dMCHUTDb Ha HHAYKTHBHLIC

conpotuBieHusi. COnpoTUBIICHHS TPOHYMEPOBATh, YKa3aTh TOUkU K3.

1, L
+ +

|Iu

[
|1:h

k=]
[=
e,

laa

I I

ST
T T Qﬁ
Kl

Puc. 3 Cxema 3amernienus
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3. CocTaBnseM cxeMm npeoOpa3oBaHUs
CocTaBUTh CXeMbI PEOOPA30BaHUS ISl MAKCHMAIBHOTO PEXUMA.
[IpeoOpa3oBaHue cXeMbl 3aMEIICHUS IPOBOAUTCS METOIOM CBEPTHIBAHMSI JIO
3JIEMEHTapHOTO BHJA, T.€. 10 OTHOTO CONPOTUBIEHU. B pesynbpTare
peoOpa30BaHUs CXEMbI 3aMEIICHHS MOSBISIFOTCS. HOBBIC SKBHBAJICHTHBIC
CONPOTHUBIICHUS, HYMEPAIIHIO X HEOOXOIMMO MPOI0IKUTE. Eciu
CONPOTHBIICHUE MIEPEXOIUT U3 OJJHON CXeMbI TPeoOpa3oBaHus B IPYTyio Oe3
W3MEHEHHUSI, TO €r0 HyMepaIus COXPaHsIeTCs.
Cxembl 1 (hopMyJIBI AJIst TPEeoOPa30BaHUS CXEMBI 3aMEIIIEHUS YKa3aHbl B

tabmnure 1.
Ta6numa 1 - Cxembl 1 GOpMyJIBI IS MPeoOpa30BaHUS CXEMbI 3aMEIICHUS
Cxema
Cxema 1o ocJje PacueTHEIC
Bun coenunenust
npeoOpa3oBaHus | mpeoOpa3oBa dbopmybl
HUS
Xn+
[TocnenoBaTenbHO y X g X2 g Xs - _|:1|_ Xigpos = Xogi ¥ Xog
e + ... + X*an
X*6n+1 =
1
11 1
[ x, | + +..+
X1 Xio1 X X
[X: ] ]
=i (pu
[TapamiensHOE
X=Xy =
= X*ﬁn
X
— *0l
X*6n+l - n
1 L 0) 18
15 16
2 12
o1 [ 12 I

K1 1 T

37

T+

1B 20

K1



"
—
mille
[
5
gy
Vi
CH T
|Iu

K1
K1
7)
M
o 20
Q& Kl
Co CTOPOHBI CUCTEMBI Co CTOPOHBI CUCTEMBI
220 xB 110 xB

Puc. 4 Cxewmbl ipeoOpazoBanusi, a-1

4. BBIUMCINUTH OTHOCUTENLHBIE Oa3UCHBIC COIMPOTUBJICHUA COINIACHO CXCMaM

3aMelleHHs U TPeoOpa3OBaHMUS.
[Tpuanmaem 6a3ucHyo MoHOCTh Sg= 1000 mm 100 MB-A

4.1 OTHOCUTENBHBIE CONPOTUBIIEHUS! CUCTEMBI:

S S,
Xug= —— ; Xep= —;
ng Sgcz
— Y6 — 6
Xsgz— T Xegsa— T
Seca Skca |

4.2 OTHOCUTEIIbHBIE COMTPOTUBIICHUSI JIMHUIA:

— S5 .
Xegs= Xo'li—;
Uz,

— S5 .
Xege= Xo'lo—;
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4. 3 Pacuernsbie 3HaueHust U, oOMoTok aBToTpanchopmaropoB AT-1u  AT-
2:
UK.B = 015(UK.B-C+ UK.B-H_ UK.C-H);
UK.C = 0!5(UK.B-C+ UK.C-H_ UK.B-H);
UK.H= O!S(UK.C-H+ UK.B-H_ UK.B-C);

4. 4 OTHOCHUTEIIbHBIE COTIPOTUBJICHUSI 0OMOTOK aBTOTpancpopmaTopoB AT-1
u AT-2:

— — UE.E Sﬁ .
Xigg— Xugi2— To0 ,
SHI:}ZE.:':'LT
— — YEcC o]
X* —_ X* _ °
011 o014 g}ﬂﬂ SH?I_&T ’
— — “YEH o]
Xg10— Xeg13— 100 ) ,
SHI:}}’I..-':'LT

4.5 OTHOCUTEIIbHBIE CONPOTUBIICHHS JIEMEHTOB I10 CXeMe ITpeoOpa3oBaHus
puc. 4,a:

Xsg15— Xogr T Xogs
Xog16— Xgo T Xos,
Xog17= gz + Xugr
Xug15— Xogs T Xogg

4.6 OTHOCUTENIbHBIE CONIPOTUBIICHUS YJIEMEHTOB 110 CXeMe MPeoOpa3oBaHUS
puc.4, 6:
X615 " Xsg1s .

Xxg19—
Xeg15 X516
_ Xig17 " Xig1a .
Xxg20— X - X ,
«617 T X518

Co cmoponwt cucmemnt 110 kB X«g,:1= X520,

4.7 OTHOCHUTENIbHBIE COMPOTUBIIEHUS IEMEHTOB 10 CXeMe MPeoOpa3oBaHus
puc.4, B:
Xisga1= Xeg2o= Xogo T X105
4.8 OTHOCUTENIbHBIE COPOTUBJICHUS FJIEMEHTOB IO CXeMe MPeoOpa3oBaHUs
puc.4, r:
X621

Xsg23— 5 ,
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4.9 OTHOCUTENbHBIE COMPOTUBICHUS 3JIEMEHTOB IO CXeMe MPeoOpa3oBaHUs
puc.4, n:

Xgoa—= Xsgro T Xogos

Co cmoponst cucmemut 220 kB Xig,1= X+g04;

5. PaccunTaTh MOITHOCTH ¥ TOKH KOPOTKOTO 3aMbIKaHusA B TOUke K.
Pe3ynpTaThl pacueTa cBeCTH B Tadiuiy 1.

Toxu K3 PacueTHbie Pacuetsr
dbopmyIibl Co croponsl 220 kB | Co cropons 110 kB
— 56 1
61 =" T
V3 Uy’
KA
I
IKI - = ' KA
. Xebr1
K1 ly1 =2,55- I,
Ucp1 KB KA
Iy]_: 1,52 |K1,
KA
S5
S..i=
kcl KHEK:I_’
kKBA

Copepxanue oruyera:

1. Pacuetnas cxema Jyisi onpeaeaeHns TOKOB KOPOTKOTO 3aMbIKaHHS.

2. Cxema 3aMelIeHus 151 ONPEICIICHUSI TOKOB KOPOTKOTO 3aMbIKAHUS.

3. CxemMbl IpeoOpa3oBaHus.

4. PacueTbl OTHOCHUTENIBHBIX COTPOTUBJIEHUI, TOKOB U MOIIHOCTENW KOPOTKOTO
3aMBbIKaHHSI.

5. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

6. BriBos.

KoHTpoJsibHBIE BONIPOCHI
1. Kakue ycimoBusi mpu pacueTe TOKOB KOPOTKOTO 3aMbIKaHHS HAa3bIBAIOT
Oa3ucHbIMU?
2. Kakoe conpoTuBIIeHHE MOHUMAIOT 10T OTHOCUTEIBLHBIM CONTPOTUBIICHUEM?
3. Kakoe 3HaueHue uMmeeT 0a3rcHass MOIIHOCTE?
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IIpakTnyeckue 3anaTue NeS
Pacyer TOKOB KOPOTKOI0 3aMBIKAHHMSA B JIEKTPOYCTAHOBKAX HANIPSIZKEHHEM
no 1000 B.

Lenab: HayuyuThbCsd paCCUUTHIBATH YCTAHOBUBIIMHCA TOK Tpex(azHoro
KOPOTKOTO 3aMbIKaHHWS M YAApHbIH TOK B Touke K B 3JIeKTpOyCTaHOBKE
HanpsbkeHneM 10 1000 B MmeTo10M UIMEHOBAHHBIX €IUHHII.

HMcxoaHble JaHHBIE:

1. Pacuetnas cxema, puc.l.

2. CunoBoii Tpanchopmartop (ykaszpIBaeTcs TUII TpaHchopMarTopa)

3. KaGens cuinoBoil (yka3piBaeTCsl Mapka Ka0ers).

4. JlnnHa Kabeis, M.

KpaTKne TCOPETHYECCKUE CBCACHUSA

MeTton MMEHOBAaHHBIX €IWHUIL Yallle MPUMEHSAETCS NpU pacyeTe TOkoB K3 B
IIPOCTBIX HEPA3BETBIICHHBIX CETAX M yCTaHOBKaxX HanpspkeHueM 1o 1000B.

Cern wHampspkennemM 10 1000B 00bIYHO mMHMTAeTCAd OT TOHMKAFOITUX
TpanchopmatopoB  MomHOCThI0O He  Bhime  1000kBA, obGnamarommx
3HAYUTEILHBIMHU COMPOTUBICHUSIMHU, KOTOPbIE OKA3bIBAIOT OOJIBIIIOE BIUSHUE HA
orpannueHnue TokoB K3.

3aganue

1. CocTaBUM pacUeTHYIO CXEMY LIENU KOPOTKOIO 3aMBIKaHUS Y HAHECEM Ha
Hee HEOOXOIUMBIE TaHHbIE.

10 xB

Seomt=100 xBA
Us=4.5 %
AP = kBT
qka6: MM
Xo= MOM/M
IKa6: M
\ K1

0.4:B Puc. 1 PacueTHas cxema
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Ha pacueTHOM cxeMe yKa3bIBalOTCS BCE 3JIEMEHTBI, COIPOTUBIICHUSI KOTOPBIX
HEOOXOJMMO YUECTh B pacyeTe.

2. Beruuciauth conpoTuBiieHre TpaHchopmaTopa.
2.1 OmnpenenuM akTUBHOE COMPOTHUBIICHHE TpaHchopMaTopa no hopmyre:

_an3,
RT_ S )
HOM.T

rac

AP, — morepu akTHBHOI MOIIHOCTH B 0OMOTKaX TpaHC(POPMATOPOB MPH
onbiTe K3.

2.2 Bpiuncium NoJIHOE COMPOTHURIIEHUE TpaHchopMarTopa:

Z — UI{ . Uézp
T 100 Syour

2.3 Haiinem uHIyKTUBHOE COMPOTHUBIICHHE TpaHChOpMaTOopa:

XT: 'ZT2 - RTE ;

3. BeluucauTh COnpoTUBICHUE KaOEs.

3.1 OnpenenuM akTUBHOE YACIbHOE CONMPOTUBIIEHUE (ha3bl Kabemst (JIMHKN)
o opmyiie:

1000
0= )
Y Ay

rie
Y — yAenbHas IPOBOAMMOCTH MaTepuana daszsl, MCm/m;

v =32 MCwm/M 1t Kabesst ¢ amfOMHUHUEBBIMY JKUJIAMU;

2.
Jx — CCUCHHE KUJIbI KaOesi, MM*,

1000 — nepeBogHOI KO3 PuIIeHT B MOM.

3.2 BblunciuM aKTUBHOE CONPOTUBIICHUE KaOeJs:
Rias=Ro"las ;

3.3 Haiigem MHAYKTUBHOE COIPOTUBIICHUE KaOeIs:

XKa6 = XO'IKa6 ,
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4. CocTaBUM CXEMBbI 3aMEIICHUS U IPe0Opa30BaHUsI.

[To pacueTHOM CXEME COCTABIIIETCSA SKBUBAJICHTHAS CXEMa 3aMEIICHNUs, Ha
KOTOPOH yKa3bIBAIOTCS aKTUBHBIC U PEAKTUBHBIE COMPOTUBIICHUS 3JIEMECHTOB
nenu K3 1 3aTeM coCTaBisIOTCS CXEMBbI MPeoOpa3oBaHusl.

X
LE

R,
R

1n..ul'- £

K K
I{h.lll
K
Puc. 2 Cxema 3amenieHust Puc. 3 Cxembl npeobpazoBaHus

5. Ompenenuts cymmapHoe conporusiienue nemu K3: Ry, Xy, Zs:

RZ: RT+RK36 ,
)(Z::>(f+)(mﬁ;

Zzz ||RE2 +XEE ;

6. Paccuurats AeiicTByromiee 3HaueHue TokoB K3:

o= =2
K~ /7. ’
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7. PaccunThiBaeM yIapHbIi TOK :

=K, V2ol

rae
K, — ynapueii koa¢ppunment; K, =1,2
—0,01 r

T, Xy
(Ky=1+e T= , e T, = —=— — nOCTOsAHHAs BPEMEHH 3aTyXaHUs
3 14‘RE
anepuoandeckoi cocrapisroniei Toka K3).
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Conepxxkanue oTyera:

1. Pacuernas cxema juisi onpeAeaeHnsl TOKOB KOPOTKOTO 3aMbIKAHUS.

2.PacdeThl OTHOCUTEIBHBIX CONMPOTUBIIEHN, TOKOB U MOIITHOCTEW KOPOTKOTO
3aMbBIKAHHUA.

2. CxeMa 3aMelIeHus U CXeMbI MPeoOpa3zoBaHus JJIs ONpeeIeHUs TOKOB
KOPOTKOTO 3aMbIKaHHSI.

5. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

6. BeiBO1.

KoHTpoJibHBbIE BOIPOCHI
1. Korza pacuet TOKOB KOPOTKOT'O 3aMbIKaHHsI IPOU3BOJUTCS METOIOM
MMEHOBAaHHBIX €IMHULL?
2. Kak onpenenuth akTUBHOE COMPOTUBIICHHE Kabems?
3. Kak cocTaBmnsiercs cxema 3aMernieHus?

IIpakTuueckoe 3ansiTue Ne6
Bb100p 1 npoBepka u3MepUTEIbHBIX TPAHC(POPMATOPOB TOKA.

Heab: HayuynuTHCA BBIOUPATh U MPOBEPATH TPaHCHOPMATOP TOKA.

HcxoaHble JaHHBbIC:
1. Makcumainbhble paboune TOKH |ya6 vaxe 10 IPUCOEAUHEHUAM (110 331aHUIO
Iperno/iaBaress):
—BBOJBI PY-10 kB , A;
— CEKUMOHHBIN BBIKJIKOYATEND , A;
— notpedurens Nel «KenesHomopoKHBIHN y3em» , A;
— notpedutenb No2 «JIokOMOTHBOPEMOHTHBIN 3aBOY , A;
— notpedurens Ne3 «BaroHOpeMOHTHBIN 3aBOI» , A.
2. 3HayeHuEe TOKOB KOPOTKOTO 3aMbIKaHHS U TEIJIOBOTO MMITYJIbCa MPHUHSTH
pa]32HBIM 0 pe3yibTaTaM pacueToB B mpakTuueckoM 3aHstuu Nel |, kA, By,
KA®-C.

KpaTkue TeopeTHyeckue cBeAeHUsI

Tpanchopmarop Toka MpeaHa3HAYEH NJIs1 TOHMKEHHS MEPBUYHOTO TOKA JI0
3HaueHud SA wim 1A, Hambosiee ymOOHBIX JISI U3MEPHUTENIBHBIX MPUOOPOB U
pene, a B uensax Beime 1000 B ayist u3onupoBanus nenei M3MEpeHus: U 3aliuThl
OT MEPBUYHBIX IEMEH BEICOKOTO HATPSKCHMUS.

Tparchopmaropsl TOka MPUMEHSIIOTCS B AyekTpoycTaHoBkax g0 1000 B u
Boiie 1000 B 11 muTaHus TOKOBBIX OOMOTOK H3MEPHUTEIBHBIX MPUOOPOB U
pene 3amuTbl. OHUM M3rOTABIMBAIOTCS C PACYETOM MOJYYUTh BO BTOPUUHOMN
obmoTke ToK 5 A (pexe 1 A) mpu HOMUHAJILHOM TOKE B IEPBUYHON OOMOTKE.
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1. YcnoBus BeIOOpa 1 MpOBEpKHU yKa3aHbl B Tabnuie 1.
Tabnuna 1.1 — Xapakrepuctuku BiOopa TpanchopMaTopa ToKa

HaunmenoBanue XapaKTepucTHuKa yCJIOBUM BEIOOpA U
Ycnosue
anmnapara MIPOBEPKHU
[To KOHCTPYKTUBHOMY BBITIOJIHEHUIO U _
MECTY YCTaHOBKH
[To HOMUHAJIBHOMY HAIIPSKEHUIO o = pas
Tpancdopmaro
p (b p p [To HOMHHATBHOMY TOKY twon = V pa6. maxe
TOKa

Ha SJIICKTPOAUMHAMHNYCCKYIO CTOMKOCTh

IOuH = 42 ’ IlHOJri .KOMH > ly

Ha Tepmudeckyto CTOMKOCTh

|]2"tT :(IlHaAfz'Kmep)z'tT ZBK

3aganue

Brei6upaem u nposepsieM Tpancpopmarop Toka PY-10 kB no ycinoBusm.

CooTHOIIEHHE
MacIoOPTHBIX U
pacyeTHBIX JaHHBIX

Tun
TpaHC
dbopma

TOpa

TOKa

HanmenoBanue
MPUCOCTMHEHUS

UHI:ID‘[ I
HOM
UpaEi I 5
«B pab.MakKc

A

IIpoBepka Ha

HomunansHa CTOMKOCTh
sl BTOpUYHas K S
(0)6) -T
Harpysea s CTOIZI(?((}EDTH § s 2
Kiacce 5w = S
TOYHOCTH = E 3
) S
H
I -
E g: |TE Br I,I[I/IH—I
g o < < I<Tep KZIPIH ’
Q. 2 '
{ o ® M
= = KA c KA
! =

BBoarl
PVY-10 kB

CeKLUOHHBIN
BBIKJIFOYATEb
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HBIN y3el

[ToTtpeburenu

JloxomoTHBOpEMOH >KCJ'I€3HOI[O}’)O)K
THBIU 3aBOJ

BaronopeMOHTHBII
3aBOJI

2.1. PaccunThiBaeM TEPMHYECKYI0 H DJICKTPOIUHAMUYECKYIO CTOWKOCTH
TpaHc(opmMaropa Toxa.
2.1.1 s BBogoB PY-10 kB

Tox TepMuUeCcKOil CTOUKOCTH:

IT: (IHOM'KTep)2°tT; KAZ'C

rae

| ion — HOMUHAJIBHBIN TOK MEPBUYHON OOMOTKH TpaHCPopMaTopa TOKa, KA;
K.~ ko3¢ punrieHT TepMudYecKoil CTOMKOCTH 0 KaTajory;

t,— BpeMsi IpOTEeKaHns TOKa TEPMUYECKOM CTOMKOCTH MO KaTtajory. t.= lc.

Tox 251ekTPOAMHAMUYECKON CTOUKOCTH:

II{I/IH: ¥ 2 ‘IHOM‘KI[I/IHi KA
rie
K K02 puimmenT TepMudeckort CTOMKOCTH O KaTaJloTy;

2.1.2 ]I CeKIIMOHHOTO BBIKITIOYATE]IS.
TOK TEpMUYECKON CTOMKOCTH:

1= (Luow Kiep) > tr, KA®C
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Tox 2JIEKTPOTMHAMUYECKON CTOUKOCTH:

IZ[I/IH: “‘I{.E .IHOM.K,Z[I/IH) KA

2.1.3 Jns notpedutens Nel «Kene3HOHOpOXKHBIN y3emm»:
TOK TepMUYECKON CTOUKOCTH:

1= (lLuow Kiep) >t KAZC

Tox DaeKTpPOAMHAMHYECKON CTOUKOCTH:

I,I[I/IH: “‘I{.E 'IHOM‘K,I[I/IH) KA

2.1.4 Ins norpedutens No2 «JIokoMOTUBOPEMOHTHBIN 3aBOIY:
TOK TEpMUYECKOU CTOMKOCTH:

IT: (IHOM'KTep)z'tT; KAZ'C

Tox 2JIEKTPOTMHAMUYECKON CTOUKOCTH:

I,HI/IH: “‘I{.E 'IHOM‘KHI/IH) KA

2.1.5 Ins norpedbutens Ne3 «BaroHopeMOHTHBIHN 3aBOJ
ToK TepMHUYECKON CTOMKOCTH:

1= (Liow Krep) *tr, KA®-C

Tox 2JIEKTPOTMHAMUYECKON CTOUKOCTH:

I,Z[I/IH: ﬁ 'IHOM'K;[MHs KA

3. [IpoBeputh TpanchopMaTop TOKa TUIA HA COOTBETCTBHUE KJIACCy TOYHOCTHU

0,5 BTOpHYHOI1 0OMOTKH TpaHCchOpMaToOpa TOKa MO YCIOBUIO:

ZzHOM:—:? ZZpacm
rac
ZQHOM_ HOMUHAJIbHAA HArpy3Ka HpOBepHeMOfI 00OMOTKH TpaHC(l)OpMaTOPa TOKa

B BEIOPAHHOM KJIaCCE€ TOYHOCTH 10 KaTtanory. [Ipuaumaem pasuoii 0,4 Owm;

Zopacy— PACUETHAS HAIPY3Ka, IPUCOEIMHEHHAS K IPOBEPSEMON OOMOTKE

TpaHcopMaTopa Toka 1o pacyery, Om.
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3.1 Onpenenum pacyeTHOE COMPOTUBICHHE BTOPUYHON OOMOTKHU
Tpanchopmaropa no popmyre:

ZZpaCLI = ZPI+ ZPA+ ZPK+ ZHp0B+ ZKOHT!

rae

Zp|— CONPOTHUBIICHUE CYETUYMKA aKTUBHOU sHepruu. [IpuHumaem no
crnpaBoyHuKy 0,1 Owm;

Zpp—conpotusiienne amnepMmerpa. [Ipuaumaem no cnpaBounuky 0,02 Owm;

Zpi — CONIPOTUBJICHUE CUETYMKA PEaKTUBHOM sHepruu. [IpuHumMaeM no
crpaBoyHuKy 0,1 Om.

Z oy — COTNPOTHUBIICHUE TIEPEXOJAHBIX KOHTAKTOB. [IprHMMaeM 1o
cripaBouHUKY 0,1 Om;

Z 1pos — COTIPOTHBIICHUE COCTMHUTENBHBIX IPOBOAOB. ONpenensaeTcs 1o

dbopmyie:

_ Lpam
anOB - . '
¥a'npos

rne

L pacs — pacU€THAS AJIMHA COCIUHUTENBHBIX IPOBOJOB, M;

Ya— YJE€IbHasl TPOBOJUMOCTh AIFOMUHHUEBBIX MPOBOIOB. [IpuHUMaeM 1o
cpaBouHuKy 32 MCwm/m;

Onpos — CEYEHHE MIPOBOJIOB IS AIFOMHHUEBBIX IPOBOAHUKOB. [IprHNMaeM 1o
CIIPABOYHHKY 4 MM°.

I—pamz 3- L,
rae
L — paccTostHue Mexay TpanchopMaTOpOM TOKa U MECTOM YCTaHOBKH
puOopoB. [IpUHATH paBHBIM 5 M.

ZZHOME ZZpacq

Bropuunas o6MoTKa TpaHchopMaTopa TOKa COOTBETCTBYET (HE COOTBETCTBYET)
KJjaccy ToyHoctH 0,5.

Copepxanue oryera
1. Ha3Banue u nienb paboThI.
2. YcnoBust BbIOOpa TpaHc(opmaTopa ToKa.
3. Tabnuna ¢ xapakTepuCTUKaMH BbIOPAHHBIX TPaHC(HOPMATOPOB TOKA.
4. YcnoBus npoBepku TpaHcHoOpMaTopoB ToKa B Kiacce TouHocTH 0,5.
5. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.
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6. BeiBo1.

KoHTpoJibHbIE BONPOCHI
1. Onpenenure ko3¢ GuIUeHTH TpaHcHopMaluy BEIOPAaHHBIX B MPAKTUIECKOM
3aHSATHH U3MEPHUTEIBHBIX TPaHCHOPMATOPOB TOKA.
2. PacimpyiiTe Mapky BEIOpaHHBIX TPaHC(HOPMATOPOB TOKA.
3. HazoBure pesxxum, B KOTOpoM paboTaeT TpaHCPOopMaTop TOKa.
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DNEKTPUYECKUE XapPAKTEPUCTUKU TPAHCPOPMATOPOB TOKA

HomunanbsHas BTOpHUYHAA

KpatHocTs cTolikocTu

HOMI/IHaJII:HHﬁ Haznauenue HArpy3Ka B KIACCE
Tun NIEPBUYHBIA TOK, BTOPUYIHBIX TounocTy, B-A § SrexTpo-
A 06MOTOK 0,5 1 3:10 Tepmmreckoi JTAHAMUYECKON
JLiist
10;15,20;30,40; | y3mepurenprpix - - 15 50 100
TKJIH-10 50; 75; 100; Npr6OpOB
150;200
Jlnsa P3 — — 15 50 100
5-200 Jst 90 250
300 M3MEPUTEITLHBIX 10 20 — 90 175
400 prubOpoB 70 165
IO 5-200 90 250
300 s P3 15 25 30 90 175
400 70 165
TIIY-10 10; 15; 20; 30; st 10 20 — 120 250
40; 50; 75; 100 | wu3MepHUTEIbHBIX
npuOOpoB
s P3 15 25 30 120 250
TI1OJI-10 600 st 10 15 30 65 160
TIIOJIA-10 800 U3MEPUTETHHBIX 65 160
1000 npuOoOpoB 55 140
1500 36 90
600 Jlst P3 15 — 30 65 160
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IIpakTuueckoe 3ansitue Ne7
Br100op 1 npoBepka u3MepuTEIbHBIX TPaHCHOPMATOPOB
HANPSKEHUS.

Heab: HAay4YUTHCA IIPAKTUYECKU BBIOMPATH U3MEPUTEIIbHBIE
TpaHcHOpMaTOPbl HAMPSHKEHUS JJIS1 PacTIPEACTUTENIbHBIX YCTPOMCTB OTKPBITOTO U
3aKpBITOrO TUIIA, IPOBEPATH UX HA COOTBETCTBUE KIIACCY TOUHOCTH.

HMcxoaHbie 1aHHBIE:

1. TH-1 u TH-3 — Tpancdopmaropsl HampsHKEHHS, KOTOPbIE HEOOXOIUMO
BBIOPATh U IPOBEPUTD.

2. Uy — HOMHUHanpbHOE HAMNpPSHKEHHE OTKPBITOTO  PacHpeaesIuTeIbHOTO
yCTpoucTBa, KB. kB.

3. Uy~ HOMHMHAIbHOE HAaIpSKEHUE 3aKPBITOTO  PaclpeneuTeIbHOTO
YCTpOWCTBA, KB.

KpaTKne TCOPETHYECCKUE CBCACHUSA

Tpancpopmarop HanpsKeHUs NpeAHa3HAYEH JJI TOHMKEHUS BBICOKOTO

HaNpsHKEHUS 10 CTaHIapTHOU BennuuHbl 100 unun 1003 B u M30JINPOBAHUS
LETICH U3MEPEHUS U PEJICMHOM 3aIUThI OT IMIEPBUYHBIX IIENEH BHICOKOTO
HaIpsHKEHUS.

TpanchopmaTopsl HAPSHKEHUS TPUMEHSIOTCS [Tl TUTAaHUST OOMOTOK
HaIpPsHKEHUS! U3MEPUTEIBHBIX TPUOOPOB U peJie 3alIUThl U PACIIUPEHUS
MPEIeNIOB U3MEPEHHUS TPUOOPOB B JIEKTPOYCTAHOBKAX HAMPSIKEHUEM BBIIIIE
1000 B.

3amanue

1. Bi6op TpaHnchopmaropa Hanps>KEHUS:
VYcnoBue BeiOOpa:
UHOMI:—:?Upa6

re

U oni— HOMHUHAJIBHOE HANPSDKEHUE TIEPBUYHONM OOMOTKH H3MEPUTEIBLHOTO
TpaHc(opMaTopa HanpspKeHus, KB;

Upas— pabodee HanpshKeHNE Ha TOKOBEYIINX YaCTAX, K KOTOPBIM
MOAKITIOUCHBI M3MEPHUTEIbHBIE TpaHC(HOPMATOPHI HANPSDKEHUS, KB.

XapaKTEepUCTUKHU BEIOPAHHBIX TPaHC(POPMATOPOB HANPSIKCHUS B3STh U3
Tabauikl 1.2 u 3aHecTu B Tabauiy 1.1.
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Tabnuna 1.1 DnekTpuuecke XapakKTepUCTHKU TPaHC(HOPMATOPOB HANPSIKEHUS

U U SHOM SHOM SHOM SHOM
HOM HOM U ion BTOPUYHOM | BTOPUYHOW | BTOPUYHOM | BTOPUUHOMU
nevaI/IqH BTOprqHO BTOPHUYHOM OCHOBHOH OCHOBHOM OCHOBHOH OCHOBHOMH
U 6OH " . | momonHuTE 00MOTKH 00MOTKHU 00MOTKH 00MOTKH
HOM OOMOTK OC6HOBHOH JIbHOM Tpancopma | TpanchopMm | TpaHchopMm | TpaHCHOPM
Py 1 OOMOTKH 06MOTKHI TOpa B aTopa B aTopa B aTopa B
Tpancgo | Tpanchop TpaHchopM KJIacce KJ1acce KJ1acce KJ1acce
pMaTE(;pa MaTona, atopa, kB TOYHOCTH TOYHOCTH TOYHOCTH TOYHOCTH
, K K
0.5, BA 1, BA 3, BA 3P, BA
PV- kB
PV- kB
2. IlpoBepka HU3MEpPUTENBHBIX TPAHC(POPMATOPOB  HANPSDKEHHUS  Ha
COOTBCTCTBUC KJIACCY TOYHOCTH.
Ha coorBeTcTBME KJlacCy TOYHOCTHM HPOBEpsiETCS  TpaHcHopMmaTop
HaIpsSUKEHUS, YCTAHOBJICHHBIM B PACIpPENCIUTEIbHOM YCTPOWCTBE HU3IIETO
HaIIps’KCHUS.

HCMoJIb3yeTcs Kiacc TouHocTu 0,5);

YcnoBue npoBepKu:

rae
S, ome— HOMHHAJIbHAS MOIIIHOCTh BTOPUYHON 0OMOTKHU TpaHc]opMarTopa
HaIpsDKCHHS B COOTBETCTBYIOIIEM Kilacce TOuHOCTH, BA (warie Bcero

SH0M2 ESpac'{2

Spacaz— MOLIHOCTB, IOTpeOIIAEMas U3MEPUTEILHBIMYI IPUOOPAMU U PEIIE,
MOJKTIOYEHHBIMUA K BTOPUYHOM 0OMOTKE TpaHcpopMaTopa HanpspkeHus, BA.

J1s onpeneneHust Syyeqy COCTABIIETCS PAcUETHAS CXEMaA, HA KOTOPOM

yKa3bIBatOTCs Bce MpuOopbl. Ha 0oCHOBaHMM pacueTHOM CXEMBbI 3al0IHIETCS

tabauna 1.3 ¢ MOIHOCTAMH TPUOOPOB, OAKIIOUCHHBIX K BTOPUYHONH OOMOTKE
TpaHchopMaTopa HalpsHKEHUS.
JlaHHbIe U3MEPUTENBHBIX MPUOOPOB U pelie B3ATh U3 Ta0IuIs! 1.4.

e

P
Q Piy Pls Ply Ply
%) el
al 1T
b
L4
N
_— Kvz
PK; PK> Py Py

Puc. 1 PacuetHas cxema Jyist mpoBepKH TpaHCPopMaTOpa HaMPSHKEHUS Ha
COOTBETCTBHE KJIACCY TOUHOCTH
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Tabmuma 1.3 MomaocTH TTPOOPOB
CymmapHas
Momso notpeodisiemas
Yucio CTb, MOIITHOCTD
| Karymek Yucno | notped
= | Hanpske | npu6bo | mstemas | Cos@ | Sing
HUS B OB OHOM
HaumeHnoBanue P 8 2Pupusy | ZQupus:
npudope KaTyLIK Bt Bap
oit, BA
Uroro:

Spach:JZPrxp-ra:lj2 + ZQr{pp{ﬁz )

2 Prpus— CyMMapHas akTHBHAs! MOLIHOCTH IPHOOpPOB, BT;
2 Qupus— CyMMapHas peakTHBHasi MOLIHOCTH MPHOOPOB, Bap.

SH0M2 = Spact{Z

VYcnoBue NpoBepKH BBITIOIHSIETCS (HE BBIIIOIHSIETCS ), BBIOpAHHBIN

TpaHchOpMaTOp HAMPSKEHUSI COOTBETCTBYET (HE COOTBETCTBYET) KJIacCy

touHoctu 0,5.

3. YcaoBus npoBepku TpanchopmaTopa HAPsHKEHUS HA COOTBETCTBUE

kjaccy ToyHoctu 0,5.

Conep:xanue oTyera
1. Ha3Banue u 1iesib paboTHI.
2. YcnoBus BeIOOpa TpaHchopMaTopa HaMPSIKEHUS.
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4. PacueTHas cxema Jajsl IPOBEPKHU TpaHC(HOpMaTOpa HAPSHKEHUS Ha
COOTBETCTBHE KJIACCY TOUHOCTH

5. Tabnuia ¢ MOUTHOCTSIMU PUOOPOB.

6. OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI.

7. BeiBOI.

KoHTpoJbHBbIE BOIPOCHI
1. HazoBuTe mpeaHa3zHavueHre TpaHC(HOPMATOPOB HATIPSKEHUSI.
2. Onpenenurte KodPpPuiueHTs TpaHchopMaIii BEIOpaHHBIX
TpaHcHOpMATOPOB HANIPSIKECHUS.
3. Pacimdpyiite Mapku BEIOpaHHBIX TpaHCHOPMATOPOB HAIPSIKECHUS.
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DJIeKTpUYeCKHe XaPpAKTePUCTHKH TPAHC(POPMATOPOB HANPSIZKEHH ST

Tabmura 1.2

SHOM
U . S0y BTOPHIHOM N BTOPUYHOMN
U ion HOM U,.on BTOpHUHOI Syiom BTOpHuHOiL ° . Syiom BTOpHUHOI o
M HepBHgHoﬁ BTOPIYHON I[Ol'?OJ'IHPITGJ‘ILHOfI OCHOBHO# 0OMOTKHI OCHOBHOU OCHOBHO# 06MOTKHI OCTIOBHOH
apKa 00OMOTKH OC6HOBHOH 00OMOTKH TpaHC(bopMaTopa B TpaH((i)(?)?)/II;);IaC’I:Opa B TpaHC(bopMaTopa B Tpagfg(?;fagmp
TpaHchopmaropa TpaHC(bo%Ma Tpa(l){ Cl\é)‘z)gﬁam TpaHC(l)OI];MaTopa, KIACCE TOUHOCTH | - o ooy | KJ1acce TounocTH 3, a B KITacce
TOpa, K pa, kB K 0.5, BA 1, BA BA touHocTu 3P,
BA
3HOJI-35-66 VXJII | 35A4/3 | 100A/3 1003 60 120 - -
HTMH-10-Y3 10 100 100A/3 120 200 500 -
3HOT-220-YXJ11 220v/3 10013 100 400 600 - 1200
HK®-110-YXJI1 110 1003 100 400 600 - 1200
/laHHbIe H3MEPUTEJbHBIX IPUOOPOB U peJie Tabmuua 1.4
Koaddurment
Hanmenosanue Yucno xaTyniex B Momocts, . MOIITHOCTH
npuGopa Tun npuGope noTpedsiemast OTHON
P KaTymkou, BA Cosg Sing
BoasT™meTp 2-378 1 2 1 0
C%T‘;félj‘f;lf“o“ CA3Y-H670 2 4 0,38 0,93
quTqﬁEé’;ra;I‘;“BHOH CP4Y-11673 3 4 0,38 0,93
Perne HanpspkeHus PH-50 1 1 1 0
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IIpakTHuyeckoe 3anaTre Ne§
Bb100p 1 npoBepka TOKOBEAYIIHX YacTell U M30JITOPOB OTKPHITOTO
pacnpeaeJuTebHOr0 yCTpoiicTBAa.

Heab: npuoOpecTd NpPaKTUYECKWE HaBBIKM B BBIOOpE U MPOBEPKE
TOKOBEAYIIMX YaCTEH B OTKPBITOM PACIpPEICITUTEIbHOM YCTPOMCTBE, MPOBEPKE
BBIOPAHHBIX TOKOBEAYIUX 4YacTeld Ha TEPMHUYECKYI0 CTOMKOCTh K TOKaM
KOPOTKOTO 3aMbIKaHUS U Ha 00pa30BaHKE KOPOHHI.

HMcxoaHble 1aHHBIE:

1.  Suyomr—  HOMHMHaJbHAs  MOIIMHOCTh  TJIABHOTO  TOHMKAIOIIETO
tpancopmaropa (T1, T2), kBA;

2. Uyowi— HOMHUHAQJIBHOE HANPSOHKCHHE TMEPBUYHON OOMOTKH TJIABHOTO
noHwxkarouiero tpancgopmaropa (T1, T2), kB;

3. B,— TemioBoii nMmymbse, KA®c (cM. mpakTHueckyio paboty Nel). B, kKA*c

4. tyn— BpeMs OTKIOueHHs Toka K3 peneiHOM 3ammToil BBIKIIOYATENS
BMT-1-110, BMT-2-110; t,,,,=0,1 c.

Kparkue Teoperudeckue cBeieHUs
B OTKpBITBIX pacnpenenuTeNbHbIX YyCTpOorcTBaxX Hanpskenuem 35, 110, 220
kB npumensitoTcs ruOkrue TOKOBEIYIMEe YacTH- CTaICaTlOMUHUEBBIC
MHOTOIIPOBOJIOYHBIE TpoBoaa Mapku AC. BriGop nmpoBo10B TpOU3BOAUTCS 110
YCJIOBUSIM HarpeBa, IpPOBEPKa HA TEPMUUYECKYIO CTOMKOCTh K TokaM K3 u o
YCJIOBHUIO OTCYTCTBHSI KOPOHMpPOBaHUsA. Ha 31eKTpoguHaMHUECKYIO0 CTOMKOCTh
ruOKHe TOKOBEAYIIME YACTU HE MPOBEPSIOTCS.

3axanue

1. Pacuet paGoyero Toka Ha BBojie B Tpancopmarop T1(T2) (mapka
3a/1aeTCs MpenoaaBaTeieM).
|, = Ky " Shomr
1 "'-"ﬁ . UHl ’
rae
Ky~ xoa¢pdunuent narpysku, K,=1,4.

2. Bri00p TOKOBEIYIIUX YaCTEH MO yCIOBUIO HArpeBa.
YcnoBue BeIOOpA:

Iglon lea6;

rae
| }on— IOMYCTHUMBIN TOK JiJ11 BBLIOpAHHOM TOKOBEIYIIEH YacTu, A;
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| a6~ PabOUMil TOK IPHCOEUHEHHUS, JUIs1 KOTOPOTO IPOU3BOJHUTCS BEIOOD
TOKOBEIYILIHUX YacTe, A.

XapakTepuCTUKH TOKOBEIYIIMX YacTeil 3aHecTH B Tao0u. 1.1.
Br16op npoBo10B Mpou3BoAUTCS 10 TadI. 1.2

XapaKTepUCTUKA TOKOBEIYIIIUX YaCTEeH Taomuma 1.1
Marepuan u
HaumenoBanue Pabouwnii Tok JlomyCTUMBIN TOK CEUCHHUE
MIPUCOCTUHEHUS lpass A Lo A TOKOBG,HyHlGZ:ﬁ
4acTH, MM
BBog kB
JlonmycTUMBbIE TOKM Ha HEM30JIMPOBAHHBIE IPOBOJIA Tabmuua 1.2

Ceuenne JlonycTuMblii TOK | JlomycTUMBIN TOK | J{OIyCTUMBIN TOK
2 AU IIpOBOAa 1A IIPpOBOIa JJI IIpOBOaa
MpoBOJa, MM MapKfI A A MapKHpAC, " MapKﬁ VA
4 - : 50
6 - : 70
10 ; 20 o
16 105 105 130
25 135 130 180
35 170 175 220
50 215 210 270
95 320 330 115
120 375 380 485
150 440 445 570
185 500 510 640
240 590 610 760
300 680 690 880
400 815 835 1050
500 980 - _
600 1070 - _

3. IIpoBepka TOKOBEIYIINX YaCTEN HA TEPMUUYECKYIO CTOUKOCTb.
VY cii0BuE NMPOBEPKU:

rac

qMI/IH S qpacm

9 2.
Quun— MAHHMAJIEHOE CEYCHHE TOKOBENYIIEH YacTh, MM

N 2

Opacs— PACYETHOE CEUEHUE TOKOBEIYIIEH YacTH, MM ; (paCUETHOE CeueHHe
OepeTcst U3 MapKUPOBKHU BEIOPAHHOTO IIPOBOJIA, HAPpUMeED, 115 TpoBoaa M-120

Ofpaca = 120 Mm°).
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:

JB
C

K

qMI/IH: ]

rIe

C — k03 (HULIUEHT, yUUTHIBAIOMIUNA COOTHOIIEHUE MAaKCUMAJIbHO-A0ITYCTUMOM
TEMIIEPATYPhl TOKOBEAYIIICH YaCTH U TEMIIEPATYPhI P HOPMAITEHOM PEKIME
paboThI.

C=0,171 KA-cY2/mm? — JJ1s1 METHBIX TIPOBOJIOB;

12, 2

C=0,088 xkA-c 2/mm® — s ATIOMUHUEBBIX, CTAICATIOMUHUEBBIX MPOBOJIOB;
12, 2

C= 0,06 kA c"?/MM’ — 711 CTATBHBIX IIPOBOIOB;

ITpoBepka BBHINOIHEHUS YCHOBUA Qyun < Upacu-

YcnoBue NpoBepKH BBIMOJIHSIETCS (HE BBITIOIHACTCS ), TOKOBEAYIAs YaCTh
TEPMUYECKU yCTOWYNBA (HE YCTONYMBA) K TOKY KOPOTKOTO 3aMbIKAHMUS;

4. ITpoBepka TOKOBEAYILIMX YaCTEN HA OTCYTCTBUE KOPOHHOIO pa3psiaa:
VY ciioBue NPOBEPKU:

Eq>1,07E,
rie
Eo— MakcuMasibHOE 3HAYEHWE HAYAJIbHOW KPUTUUECKOW HATPSYKEHHOCTH
ANEKTPUYECKOTO MOJIsl, IPU KOTOPOM BOZHUKAET KOPOHHBIHN pa3psia, kKB/cMm;
E— Hanps>keHHOCTH 3JIEKTPUUYECKOTO MOJISI OKOJIO TOBEPXHOCTH MPOBOA,
kB/cM.

0,299

)
\-"'?P ’

Eo= 30,3m(1 +

rae
I'p— paguyc mposoga, cM. Onpenensercs o CeYeHUIO BBIOPaHHOTO TPOBOJA:
M— k03P duULKMEeHT mepoxoBaTocTu mposoja, M=0,82,
|an|:'-1
R

r
mnp 10 ]

0,354 U

rac
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D.p— cpenHee reoOMeTpUYECKOE PACCTOSHUE MEX Ty IpOBOIaMu (a3, cM.

[Tpu ropu30HTATIEHOM PACHOJIOKEHUHU MPOBOJIOB (a3 PacCTOSTHUE MEKITY
coceTHUMH (a3amu:

D=150 cm npu Hanpsixenuu 35 kB;

D=300 cm npu Hanpspkenuun 110 kB;

D=400 cm npu Hanpspxkeruu 220 kB.

Do,=YD-D-2D,

[IpoBepka BeinoaHeHus ycioBus Eo>1,07E:

VY cnoBue NpoBEpPKHU BHITIOJIHAETCS (HE BBIOJIHSETCS ), KODOHUPOBAHUE
OTCYTCTBYET (IIPUCYTCTBYET).

5. Bb16op moABECHBIX TapelbyaThiX U30ISTOPOB.

[ToaBecHbIEe TapenbUaThie U30ISATOPHI MPETHA3HAYEHBI JIJIs1 KPETUICHUS U
U30JISIIIUU TIPOBOJIOB B OTKPBITHIX PaCHpPEICTUTENbHBIX YCTPOMCTBAX
anekTpuueckux nojacraniuii. [lonsecusie nzonstopsl [1C (moaBecHbie
ctekisinnblie) i [1® (moasecHbie haphopoBbie) COOUPAIOTCS B TUPJISHIBI.

Bb160p noiBECHBIX U30JISITOPOB CBECTH B Ta0I. 1.3. XapakTepucTUKU
BBIOPAHHBIX U30JIATOPOB B34Th U3 Ta0J. 1.4. KommyecTBO H3079TOPOB B
TUPJISIHE Ha pa3Hbld ypOBEHb HANPSKEHUS MPUBEJICHO B Tabi. 1.5.

XapaKTEPUCTUKHU NOJABECHOTO U30JISITOPA Tabnuna 1.3
Hopmupos
Mexanu Brinepx PMHp
Bbmepnc BBI)IGP>K aHHOE Konunue
yeckas MUBAaEMOe
JnunHa HBAacMOe | MBAEMO€ | HalpsKEeH CTBO
Mapxka | paspyma HalpspKe Mac
yTH HanpspKe | MMITYJbC ue Npu U30JIAT
U30JIAT romas HHE B ca,
YTE€UKH HUE IO HOE JIOITYCTUM OpOB B
opa Harpyska CyXOM KT
TOKa, MM JOKAEM, | HAPsDKE | OM ypOBHE TUPJISH
» Fpasp, COCTOSIH
kB HHe, KB | pagumonom ne
xkH nu, KB
ex, kB
Brize Hopmupos
Beiaepxu A1ep PMHP
Mexanuye acroe | KHBACM Beinepx aHHOE
cKas Jnuna oe MBACMO€ | HaIpsKeH
HanpsHKeH
Mapka paspyliaro IIyTH e B HanpspK | UMITYJIBC ue Ipu Macca,
U30JIITOpA mas YTE€UKHU CVXOM €HHUe HOE JTONYCTUM KT
Harpyska, | TOKa, MM yx non HaIpspKC | oM ypOBHE
COCTOSIHUH
Fpasp, KH B noX1ae | uue, KB | paguonom
, K
M, kB ex, kB
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I1C-70A 70 303 70 40 100 20 3,4
[1D-70A 70 303 70 40 110 25 4,6
XapaKkTepUCTUKHU MOJIBECHBIX TapeIbuaThIX U30JIATOpoB  Tabmuma 1.4
KommdecTBo H30JTOPOB B TUPJISTHIIE Tabmuma 1.5
Mapka uzomnsitopa U=35 kB U=110 kB U=220 kB
I1C-70 3 9 16
[1D-70 3 8 14

Conep:xanue oryera

1. Ha3zBanue u 11e11b paboThl

2. PacyeTtsl pabouero Toka U yclIoBUE BbIOOpA TOKOBEIYLIUX YaCTEH.

3. TaGnuna ¢ xapakTepUCTUKaMU BBIOPAHHBIX TOKOBEAYIIUX YacTEeH.

4. IIpoBepka TOKOBEIYIIMX YACTEW HA TEPMUYECKYIO CTOMKOCTh U OTCYTCTBUE
KOPOHBI.

5. Tabnuia ¢ XxapakTepUCTUKAaMU BBIOPAHHBIX MOJBECHBIX HU30JIATOPOB.

6. OTBETHI HA KOHTPOJIBHBIE BOPOCHI.

7. BeiBOn.

KoHTpoJibHBbIE BOIPOCHI
1. Kak nposiBisieTcsi TEpMUUECKOE BO3JICHCTBUE TOKOB KOPOTKOTO 3aMbIKAHUS
Ha TOKOBEIYIIYIO YacCTh.
2. B yeM npenMyIecTBo CTEKISHHBIX U30ITOPOB nepea GpaphopoBbIMu?

IIpakTuyeckoe 3ansaTHe Ne9
Bbi0op u npoBepka TOKOBEAYIIHUX YACTell U U30JSITOPOB 3aKPBITOI0
pacnpeeTuTe/IbHOT0 YCTPOICTBA.

Heab: npuoOpecT NPAKTUYECKME HABBIKM B BbBIOOpE U MPOBEPKE
TOKOBEAYIIUX YacTel B 3aKPHITOM pacIpeieIUuTeIbHOM YCTPOMCTBE, MPOBEPKE
BBIOpaHHBIX TOKOBEAYIIUX YacTe Ha TEPMUUYECKYH) CTOMKOCTh K TOKaM
KOPOTKOTO 3aMbIKaHUSI.

HMcxoaHble JaHHDbIE:

1. Siomr—  HOMHHaJIbHas
tpanchopmaropa (T1, T2), kBA;

2. Uuomp— HOMHHAJIBHOE HAINPSOKCHHUE BTOPUYHONM OOMOTKH TJIaBHOTO
noHwxkaroriero tpancgopmaropa (T1, T2), kB;

3. By~ TennoBoil uMmmynsc, KA“-¢ (cM. npaktudeckoe 3ansitue Nel). B, kA%

4. iy~ ynapHslii TOK, KA.

MOIIIHOCTH '’ IaBHOTI'O IIOHMXKAIICTO
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Kpatkue TeopeTuueckne cBeIeHHs

B 3aKkpBITBIX pacnpeaeuTeNbHbIX YCTpOHcTBax HanpsbkeHuem 10 kB
IIPUMEHSIIOTCS JKECTKAE TOKOBEAYIIINE YaCTH- AJIFOMUHHEBBIC IIIMHBI MAPKU A.
Br160p 1MH Npou3BOANUTCS MO YCIIOBUSIM HarpeBa, NpoBepKa Ha TEPMUUYECKYIO
Y DJIEKTPOAUHAMUYECKYIO CTOMKOCTH K TokaM K3. IIpoBepka Ha TepMUYECKYIO
CTOMKOCTb JIJI51 )KECTKHX IIMH IPOBOAUTCS aHAJIOTMYHO MPOBEPKE SISl THOKUX
TOKOBEIYIIUX YacTel. JIJIsi MEXaHMYECKOr0o KpEIUICHUs INH IPUMEHSIOTCS
onopHsele GapdopoBbie U30a4TOPHL. J[J1s IponycKa TOKOBEAYIINX YacTel uepes
CTEHBI 3/1aHMS] YCTAHABIIMBAKTCS IPOXOAHBIE U30ISATOPBI.

3aganue

1. PacueT pabodero Toka Ha BBojie B Tpanchopmarop T1(T2) (mapka
YKa3bIBA€TCS MPETNOJABATEIIEM ).

_ Ky " Snonr
pab — _u,-'g . UHZ '
rae
Ky~ xoa¢ppuuuent narpysku, K,=1,4.

2. BriO0p TOKOBEIYIIUX YACTEH MO yCIOBUIO HArpeBa.
VYcnoBue BeiOOpa:
Iz[on lea6 )
DI(S
| .on— JOITYCTUMBIN TOK JIJIsi BRIOpAaHHOM TOKOBEIYIICH YacTH, A;

| ,as— paboumii TOK IPUCOEAUHEHHUS, ISl KOTOPOTO NPOU3BOAMUTCS BEIOOD
TOKOBEAYIIUX YacTel, A.

XapakTepuCTUKH TOKOBEIYIIMX YacTeil 3aHecTu B Taobu. 1.1.
Bb160p poBo10B por3BOAUTCS MO Tadu. 1.2

XapakTepuCTUKa TOKOBEIYIIMX YaCTeU Tabnuna 1.1
Marepuan u
HanmenoBanue Pabouwnii Tok JlonmycTUMBIN TOK ceueHue
MIPUCOETUHEHUS lpas, A loms A TOKOBEIyLIEH
YacTH, MM
BBox kB
JlonmyCTUMBIE TOKH Ha HEM30JIMPOBAHHBIE IIPOBOAA Tabmuna 1.2
‘ Pa3zmep mmnsl, ‘ JlommycTumeiin TOK ‘ JlonmycTumelin TOK ‘ JlonyCTUMBIN TOK ‘
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MM° IIPH OJTHOM TOJI0CE | TIPH JIBYX IOJIOCAX | IMPH TPEX MOJIocax
Ha (azy, A Ha dazy, A Ha dazy, A
15x3 165 - -
20x3 215 - -
25x3 256 - -
30x4 365 - -
40x4 480 - -
40x5 540 - -
50x5 665 - -
50x6 740 - -
60x6 870 1350 1720
80x6 1150 1630 2100
100x6 1425 1935 2500
60x8 1025 1680 2180
80x8 1320 2040 2620
100x8 1625 2390 3050
120x8 1900 2650 3380
60x10 1155 2010 2650
80x10 1480 2410 3100
100x10 1820 2860 3650
120x10 2070 3200 4100

3. IIpoBepka TOKOBEAYIIMX YaCTEH HA TEPMUUYECKYIO CTOMKOCTD.
YcnoBue poBEPKHU:
qMI/IH S qpacq;
rie
. 2.
Oy~ MUHUMQIBHOE CEYECHUE TOKOBEAYIIEH YaCTH, MM ;
o 2

Opaca— PACUYETHOE CEYEHUE TOKOBEMYIIEH YaCTH, MM"; (PACYETHOE CECUCHHE
oepercs u3 Map12<I/Ip0BKI/I BBIOpPAaHHOM MIMHBI, HAIPUMED, UL IUHBI A-50X5 Qpacq
=50-5= 250 mm°).

:

B
C

v K

qMI/IH=

rie

C — k03 GHUIIUEHT, YUUTHIBAIOIMIUNA COOTHOIIICHINE MAKCUMAIIbHO-A0ITYCTUMOM
TEeMIIepaTyphbl TOKOBEIYIIICH YaCTHU U TEMIIEPATYPhI PU HOPMATTLHOM PEKUME
paboTHI.

C=0,171 KA-cY2 /MM’ — JUTST METHBIX IITHUH;
C=0,088 kA-cY?/MM® — 17151 MIOMUHUEBBIX IIMH;

12, 2
C=0,06 kA-c™ /MM — IIJIs CTaJbHBIX IIIHNH;

qMI/IH:
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IIpoBepka BLINONHEHUS YCIOBUSA Qyyn < Qpacy-

Y cnoBue npoBepKH BHIMOJIHSIETCS (HE BBIIOIHSAETCS ), TOKOBEAYIAs YaCTh
TEPMUYECKU YCTOWYMBA (HE YCTOMYMBA) K TOKY KOPOTKOI'O 3aMbIKaHUSI.

4, BI)I60p " IIPOBCPKA U30JEATOPOB HJIA MCXAHNYCCKOT'O KPCIIJICHUA IINH.

YcnoBue BI)I60pa " IIPOBCPKU:
UH > Upa6,

Fpacq < 096Fpa3p,

rIe

U,— HOMUHAJIbHOE HaNpsHKEHUE U30J1TOpa, KB;

Upas— HOMUHAJIBHOE HANpPsDKEHUE U30JATOpa, KB;

Fpaca— CHIIA, IEUCTBYIONIASA HA U30JIATOP IPU KOPOTKOM 3aMbIKaHuH, H;
Fpasp— Pa3pyllarolias Harpy3ka Ha u3ru6 msoinsatopa, H;

V3-iZ-1
paca — a-lD_l 1
rac
|— paCCTOSIHI/Ie MG)KI[y COCCAHNMU OHOPHHMI/I I/IBOJ'IHTOpaMI/I OI[HOﬁ (1)3351,M ,
a— PacCTOSIHUE MEXy OCSIMH IIIUH COCeTHUX (a3, M;

I PY-10 xB: 1=1,25; a=0,35;
Mg PY-35 xB: 1=4; a=1,

Fpacq -

XapaKkTepuCTUKH BRIOPAHHOTO M30JIATOpa 3aHeCTH B Ta0u. 1.3 Texnuueckue
XapaKTEPUCTUKHU U30ISTOPOB IPUBEACHBI B Ta0. 1.4.

XapaKkTEePUCTUKHU U30JISITOPA Tabmuma 1.3
HomunaneHoe Pa3 aromias
Mapka usosaropa PYIIAIOLL Macca, xr
HanpsbkeHue, kB Harpyska, Fpasp, H

TexHnueckue XapakTepucTuKu u3ossaTopoB  Tabnuna 1.4

Mapka u3oisaTopa ‘ HomunansHoe ‘ Paspymaromas ‘ Macca, kr ‘
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HanpsbkeHue, kB Harpyska, Fpasp, H
Od-10-3,75 10 3680 1,5
Od-35-3,75 35 3680 7,1
[d-20-13 20 13000 3,5
Od-10-7,5 10 7358 2,1
NOP-10-3,75 10 3680 2,87
NOP-10-7,5 10 7358 4,47
[IpoBepka BBITIOJIHEHUS YCIOBUM:
UH > Upa6,
Fpva < 096Fpa3p1

VYcnoBust NpOBEPKHU BHITIOIHSAIOTCS (HE BBITTOHSIOTCS) .

5. Bbi0op 1 mpoBepKa U30JISITOPOB JIsl MPOITYCKa TOKOBEIYIIMX YacTel uepes
CTEHBI 3/1aHMSL.

YcaoBue BBI60pa " IIPOBCPKHU:
UH > Upa6,

Fpacq = 096Fpa3p,

IH Z Ipa6,

rae

U,— HOMUHAJIbHOE HaNpsHKEHUE U30JTopa, KB;

Upas— HOMUHAIBHOE HANPSHKEHUE U30JIATOPA, KB;

Fpaca— CHIIA, IEUCTBYIONIAA HA N30JIATOP P KOPOTKOM 3aMbIKaHuH, H;

Fpasp— Pa3pyllarolas Harpy3Ka Ha u3ru6 usoinstopa, H;

|,— HOMUHAJIBHBIN TOK M30JITOPA, A;

lpas— pabouuii TOK NPUCOENUHEHUS, Ha KOTOPOM YCTAaHOBJEH IPOXOJHOM
U30JITOD, A;

V3-iZ-1
paca — {l'lﬂ_l 1
XapaKkTepuCTUKH BRIOPAHHOTO M30JIATOPA 3aHECTH B Ta0u. 1.5 Texnuueckue
XapaKTePUCTUKU U30JISTOPOB MPUBEACHBI B Ta0I. 1.6.

XapaKkTEpUCTHUKHU U30JATOpa Tabmuna 1.3
HomuHuanen
HomunansHoe Pazpymaromas BII TOK
Mapka usosaropa Py H Macca, xr
HanpsokeHue, KB | Harpyska, Fpap, H | H30maTOpa,
A
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TexHnueckue XapakTepucTuk u3onsaropoB  Tabnuma 1.5

HOMP(I)I;aHBH Paspymaromas HomunanbHbIi
Mapka usoisitopa TOK Macca, kr
HalpsbKeHW | Harpyska, Fpasp,, H A
e kB U30JIITOPA,
NII1-10-5000-42 10 41693 5000 83
NI1-35-630-7,5 35 7358 630 35,4
NI1J1-35-1000-20 35 19629 1000 35
NI1-10-1600-12,5 10 12263 1600 14,6
NI1-10-630-7,5 10 7358 630 7
NII1-35-3150-20 35 19629 3150 85

IIpoBepka BBINIOJIHEHHUS! YCIIOBUN:
UH = Upa6

Fpacq < 076Fpa3p

IH > Ipa6_
YcnoBus IMPOBCPKH BBIMTOJIHAIOTCA (HC BBIHOHHHIOTCSI).

Conep:xanue oTyera
. Ha3Banwue u 1nieins paboThl.
. Pacuer pabouero Toka u ycioBue BbIOOpa TOKOBEIYIIIMX YacTEH.
. Tabnuiia ¢ xapakTepUCTUKAMU BHIOPAHHBIX TOKOBEIYIINX YacTeH.
. [IpoBepka TOKOBEIYIIUX YaCTE€N HA TEPMUYECKYIO CTOMKOCTb.
. Tabnuiia ¢ xapakTepUCTUKAMU BHIOPAHHBIX OMTOPHBIX H30JIATOPOB.
. Tabnuna ¢ xapakTepucTUKaMH BRIOPAHHBIX TPOXOAHBIX U30JIATOPOB.
. OTBeTHI Ha KOHTPOJIBHBIE BOMPOCHI.
. BeiBo1.

01N N kW

KoHTpoJsibHBIE BONIPOCHI
1. B uem 3akitouaeTcss HEI0CTAaTOK PACTOIOKEHHUS IIMH Ha pedpo?
2. Kak nposiBisieTcs 3JIEKTPOAMHAMUYECKOE BO3AEHCTBUE TOKOB KOPOTKOTO
3aMBbIKaHHUS HA TOKOBEIYIINE YaCTH.
3. IIpeanazHayeHUE NPOXOIHBIX U30JATOPOB.
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IIpakTuyeckoe 3ansaTue Nel(
Br100p ¥ nIpoBepKa BBIK/JIIOYATEIeH IEPEMEHHOI0 TOKA HANIPSAKeHHEM
soie 1000 B.

Leab: HAyuyuTbCS MPAKTUYECKU BHIOMPATh BBICOKOBOJIBTHBIE BBIKIIIOUATEIU
MEPEMEHHOTO TOKa U1 PACHPEICIUTENbHBIX YCTPOMCTB AJIEKTPUUYECKHUX
MOACTAHUMWA, NPOBEPATh HMX HA TEPMUYECKYI0 H 3JIEKTPOAUHAMHYECKYIO
CTOMKOCTH IO OTKJIIOYAIOIIEH CIOCOOHOCTH.

HMcxoaHble JaHHBIE:

1. PacueTHbie mapameTpsl pexxuma K3 npuHATH MO pe3ysbTaTaM pacyeToB B
IpaKkTUIeCKOM 3aHATUN Nel.

2. MakcumainpHble pabodue TOKH |pas vaxe, TPAHCHOPMATOPHON NOJCTAHIIMN
M0 MPUCOCTUHEHUSIM

— BBOJBI OPY-35 kB, A;

—CEKIMOHHBIN BBIKJTIOYATEIh(COOPHBIC IUHEI) , A;

— MepBUYHasi 0OMOTKA MOHWXKAIOIIEro Tpanchopmaropa , A;

— BBOJBI PY-10 kB, A;

— CEKIIMOHHBIN BBIKIIIOUaTEIh (COOpHBIC IIMHBI) , A;

— MOTpEeOUTEH:

o [lorpedurens Nel «KenesHomopoxKHEIHN y3em» , A;
o Ilorpeburens No2 «JIokOMOTHBHBIM 3aBOIY , A;
o [Ilorpeburens No3 «BaroHOpeMOHTHBIN 3aBOY , A;

4. I1punateh BpeMs oTKIt0ueHUS ToKa K3 o
e g OPVY-35, c;
e 11 PY-10kB, c.

Kparkue TeopeTrudeckue cBeieHUsI

Bb160p BHICOKOBOJIBTHBIX BBIKIJIFOUATENIEH IEPEMEHHOTO TOKA MTPOU3BOIUTCS B
3aBHCHMOCTH OT MECTa yCTaHOBKH, YCJIOBHM pabOTHI MO HAIPSHKEHUIO U TOKY. B
pacnpeeuTeIbHOM YCTPOHCTBE OJTHOTO HAIPSKEHUS sl yA00CTBa B
DKCIUTyaTalluM ¥ PEMOHTAaX PEKOMEHYETCS yCTaHABINBATh OAHOTUITHBIE
BBIKJIFOYATEIH.

[Tpu BBINOTHEHUH MPAKTUYECKOTO 3aHATHSI HEOOXOIUMO YUUTHIBATh, UTO K
YCTaHOBKE IMTPUHUMAIOTCS TOJIBKO 3JIEra30BbIE U BAKYYMHBIE BBIKJIFOYATEIIH.
MacsiHbie BBIKIIIOUATENU U3 BbIOOpA UCKITIOUNTD. [lacriopTHBIE 1aHHbIE
BBIKJIFOYATEJIEN YKa3aHbl B IPUJIOKEHUH A.
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3aganue

1. YcnoBus BeIOOpa U MPOBEPKH BBIKITIOUATEIICH: Tabnuna 1
HaumenoBanune XapakTepHuCTHKA YCIOBUH BEIOOpA MTPOBEPKHU dopmyia
anmnapara
BbIcOKOBONIBTH [To KOHCTPYKTUBHOMY HUCIIOJIHEHHUIO U MECTY -
BIN YCTaHOBKH (HAPY>KHOM WJIM BHYTPEHHEN)
BBIKJIIOYATEIb ITo HOMUHATBEHOMY HAIIPSIKEHUIO Uson=Upas

[To HOMUHATBFHOMY TOKY

I HOMZ I pab.maxc

[To oTkirOYaronIe crocOOHOCTH- 11O
HOMHHAJIBHOMY IIEPUOIMYECKOMY TOKY
OTKJIFOUEHUS

I HOM.OTK.IIZ I K

Ha QJICKTPOANHAMHUYCCKYIO CTOMKOCTb:

Inp.czly

Ha Tepmuyeckyro CTOUKOCTh

1%t >B,

2. Bri0op BbIKIIIOUATENIEH B 3aBUCUMOCTH OT YCIOBUN pabOTHI 11O
HaIpPSHKECHUIO U TOKY.
YcnoBue BriOOpa:

UHOMEUpa(S

>|

I HoM=!pab.makc

3. IIpoBepka BBIKIIFOUATENEN HA MIEKTPOAUHAMUYECKYHO CTOMKOCTb.
VYcmoBre npoBepKH:

Inp >ly, TIIE

Inpc— @MILUIUTYIHOE 3HAUYEHHE IPEAEIBHOIO CKBO3HOIO TOKA, KA (CM.

KaTasor);

I,— YAapHBIA TOK;
Hus OPY-35 kB iy, kA
Hisa PY-10 kB iy, kA

4. ITpoBepka BBIKJIIOYATEIEH HA TEPMUYECKYIO CTOMKOCTb.

Y ciioBue NMPOBEPKHU:

1,2t >B,

OmnpenensieM TEMI0BOM uMmyibe B, mo popmye:

B.=1 (torert Ta), TIE
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T, — MOCTOSIHHAs BPEMEHU 3aTyXaHUsl AallEpPUOANYECKON COCTABIISIOIIEN TOKA
K3, c. [Ipunumaem T, =0,05c;
tomn — TOJIHOE BpeMmsi oTKIroueHus Toka K3,c.

Hnsa OPY-35 kB:
B., KAZ-¢

Hnsa PY-10 xB:
B., kA%

5. I[IpoBepka BBIKIIIOYATENIEH MO OTKIIFOYAIOIEH CITOCOOHOCTH.
VYcnoBue npoBepKHu:

N I i (<
| iom.orcs — HOMUHAITBHBIN TOK OTKJIFOUEHHUS BBIKJIIOUATENS (CM. KaTajor);
| — TOK KOPOTKOI'O 3aMbIKaHUs
s OPY-35 kB I, kA
Hna PY-10 kB I, kA

6. PesynbTatsl BIOOpa ¥ MPOBEPKH BBHIKITIOYATENEH CBOIUM B TAOIUILY 2.

CooTHolIEeHHEe KATAJO0KHBIX U PACYETHBIX
JAHHBIX

[i] I I i 12

HOM THOM HOM.0 TR mp.C T g
Upa-ﬁ Ipas I. l} B5
kB A KA KA KA“c

HaumenoBanue
Py
HaumenoBanue
anmapara
HauMeHnoBaHnue
NpucoeTHHEHUS
Tun annapara
Tun npuBoaa

Conep:xanue oTyera
1. Ha3Banue u 1iesb paboTHI.
2. Yci1oBUS TPOBEPKU BHICOKOBOJIBTHBIX BBIKJIFOYATEIEH.
3. Tabnu1ia ¢ BHIOpAaHHBIMHU IO YCJIIOBUSM BBICOKOBOJIBTHBIMU
BBIKJTIOUATEIISIMU JJII KQKJI0TO MTPUCOCTMHEHUS TTOICTaHITUH.
4. OTBeTHl HA KOHTPOJIBHBIE BOIIPOCHI.
5. BeiBos.

KoHTpoJIbHBIE BONPOCHI
1. [IpeanazHayeHue BHICOKOBOJIBTHBIX BBIKIIIOUATEIIEH.
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2. [IpenmymiecTBa BaKyyMHBIX BBIKITFOUATEJICH TIepel MHOTOOObEMHBIMHU.
3. TpeGoBanusi, MPEABSIBISIEMbIE K BLICOKOBOJIBTHBIM BBIKITIOYATEISIM.

[TPMJIOXKEHUE A

ITacmopTHbIE MapaMeTPbl BAKYYMHBIX BbIKJI04aTesieii Ha 10 kB

Mapxka Uiow, | I A | Lioren | Tnper | 1oy t, |lgc | Tun npuBoma
BBIKJITOUarens | kKB KA KA |KA |c

BB/TEL-10- |10 630 |12,5 32 12,5 |3 | 0,015 | Berpoennsrit
630-12,5V2 3JICKTPOMArHUTHBIN
BB/TEL-10- |10 1000 | 20 52 20 |3 |0,015 | Bcrpoennsrii
1000-20 V2 AIIEKTPOMArHUTHBIN
BB/TEL-10- |10 1600 | 20 20 81 |3 |0,015 | Berpoennsrii
1600-20 V2 AIIEKTPOMArHUTHBIN
BP-10-630- 10 630 |125 |32 12,5 |3 | 0,042 | MotopHo-

12,5 PY>KUHHBIN
BP-10-1000- |10 1000 | 16 41 16 |3 |0,042 | MotopHo-

16 OpYKUHHBIN
BP-10-1250- | 10 1250 | 20 52 20 |3 0,042 | MoropHo-

20 IPYKUHHBIN
BPC-10- 10 4000 | 40 102 (40 |3 |0,05 | MoropHo-

4000-40 PY>KUHHBIN
BB>-10-630- | 10 630 |20 52 20 |3 | 0,055 | Bcrpoennsrii

20V3 JJIEKTPOMArHUTHBIN
BBD-10- 10 1000 | 20 52 20 |3 | 0,055 | Bcrpoennsiit
1000-20V3 ANIEKTPOMAarHUTHBIN
BB>-10-630- | 10 630 |31,5 |80 31,5 |3 | 0,055 | Bcrpoennsrit
31,5V3 3JIEKTPOMAarHUTHBIN
BBD>-10- 10 2000 | 31,5 |80 31,5 |3 | 0,055 | Bcrpoennsrit
2000-31,5 V3 AJIEKTPOMArHUTHBIN
BB5>-10- 10 3150 | 31,5 80 31,5 |3 | 0,055 | BcrpoeHnsrit
3150-31,5Y3 AJIEKTPOMAarHUTHBIN
BBY3-10- 10 1000 | 20 52 20 |3 |0,08 |Bcrpoennsiii
1000-20Y2 ANEKTPOMAarHUTHBIN
BBY3-10- 10 1600 | 20 52 20 |3 |0,08 |BcrpoeHusiit
1600-20V2 AJIEKTPOMArHUTHBIH

IacnopTHble NapaMeTpbl BAKYYMHBIX BbIKJIKOYATe el Ha 35, 110 kB

Mapxka
BBIKJIIOYATEIIS]

U HOM,
kB

I A

IH.OTK.]'I!

KA

Il‘[p.C!

KA

tes,C

Tun npuBoaa
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BB/TEL-35- 35 630 12,5 32 | 125 | 3 | 0,015 Bcerpoennslii
630-12,5Y XJI1 AJIEKTPOMArHUTHBIN
BP-35-630-20 35 630 20 52 20 3 10,015 Bcerpoennsrii
YXII1 AJIEKTPOMArHUTHBIN
BP-35-800-20 35 800 20 52 20 3 | 0,05 Bcerpoennsrii
YXII1 AJIEKTPOMArHUTHBIN
BP-35-1000-20 | 35 | 1000 20 52 20 3 | 0,05 Berpoennbiit
YXJI1 AJIEKTPOMAarHUTHBIN
BP-35-1200-20 | 35 | 1250 20 52 20 3 | 0,05 Berpoennbiii
YXJI1 AJIEKTPOMAarHUTHBIN
BP-35-1600-20 | 35 | 1600 20 52 20 3 | 0,05 Berpoennbiii
YXJI1 AJIEKTPOMAarHUTHBIN
BPC-110- 110 | 2500 | 315 81 | 315 | 3 | 0,045 MPYKUHHBIN
2500-31,5

ITacmopTHbIE TaHHBIE 3J1era30BbIX BbIKJIIOYaTeeil Ha 35, 110, 220 kB

Mapka Usow, | s A | Lo | Tnp.es I, | t, | tscC Tun npuBoaa

BBIKJIFOUaTeNst | kB KA KA | KA | ¢
BI'B5-35-630- 35 630 12,5 32 125 | 3 0,04 Bcerpoennsrit

12,5V XJI1 AJIEKTPOMATrHUTHBIN
BI'T-35-3150- 35 | 3150 50 1275 | 50 3 | 0,035 NPY>KUHHBIA

S0V XJI1

BI'T-110- 110 | 2500 40 102 40 3 | 0,035 PYKUHHBIN
2500-40Y XJI1

BI'T-220- 220 | 2500 40 102 40 3 10,035 IPYKUHHBIN

2500-40YXJI1
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IIpakTHyeckoe 3ansitue Nell
Bb100p u npoBepka pazbeANHUTEICH

Henb: HayuyuThCAd MPAKTUYECKH BBIOMpaTh pasbeaunurenu At OPY-35 u
PY-10 kB »snekTpuueckux NOJACTAHIMMN, MPOBEPATh MX HA TEPMUYECKYIO H
AIEKTPOANHAMUYECKYHO CTOMKOCTH.

HMcxoaHble jaHHBIE:

1. PacueTHbie mapametpbl pexxuMa K3 mpuHATH MO pe3ysibTaTaM pacyeToB B
MpakTUYeCKOM 3aHsTuu Nel.

2. MakcumainpHble pabouue TOKH a6 vaxe, TPAHCHOPMATOPHOM NOJCTAHIIMU
M0 IPUCOECIUHEHUSIM

— BBOJBI OPY-35 kB, A;

—CEKLMOHHBIN BBIKJIIOYATEIb(COOPHBIC IIUHBL, A ;

— MepBUYHAs 0OMOTKA MOHWXKAIOIIETO TpaHcdopmaropa , A.

3. IIpunars Bpems oTkiroueHus Toka K3 t !

o 1 OPVY-35,c;
e muaPY-10kB, c.

KpaTKne TCOPETHYECCKUE CBCACHUA

Bb160op pazpeauHuTeNneid Npou3BOAUTCS O CIOCO0Y YCTAaHOBKH, YCIOBUM
paboThI MO HAMpsKEHUIO U TOKy. B Hactosmee Bpems PY-10 kB Boinonsstores
MOJAYJIbHBIMH, BBIKJIFOUATENN IEPEMEHHOTO TOKA HAa BHIKATHBIX TEJIEKKAX,
(GYHKUHIO pa3beIMHUTENEH BBIMOIHSAIOT PA3bEMBbI.

3aganue
1. YcnoBus BeIOOpa ¥ MPOBEPKU Pa3beAMHUTEICH: Tabnuna 1
HaumenoBanue XapakTepHuCcTHKa yCIOBUI BRIOOpA MTPOBEPKH dopmyna
anmnapara
Pazpenunuren I10 KOHCTPYKTUBHOMY HCIIOJTHEHUIO U MECTY -
b YCTAaHOBKH (Hapy’>KHOM MJIM BHYTPEHHEN)
[To HOMUHATEHOMY HATIPSIKEHUIO Uson=Upas
[To HOMHHATBEHOMY TOKY lion | pas maxe
Ha snekTpoanHaMuuecKyto CTOMKOCTb: Ip.c=ly
Ha tepmuyeckyro CTOMKOCTh IT2~thBK

2. Be16op pazpeqHATENCH B 3aBUCUMOCTH OT YCIIOBUH paOOTHI 11O
HaANPSDKEHUIO U TOKY.
VYcnoBue BeiOOpa:
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UHOMZUpa6

>|

I HoM— !pab.makc

3. IIpoBepka pa3beAMHUTENEN HA SJIEKTPOAUHAMUYECKYIO CTOMKOCTD.
YcnoBue npoBepKu:

Ip.c=ly, TIIE
Inpc— @MILUIUTYIHOE 3HAUYEHHE IPEIEIBHOIO CKBO3HOIO TOKA, KA (CM.
KaTasor);

I,~ YAapHBIA TOK;

His OPY-35 kB iy, kA

4. IIpoBepka pa3beAMHUTEIEH HA TEPMUUYECKYIO CTOMKOCT.
VY cii0BuE NPOBEPKU:

|2 t>B,
OmnpenensieM TeIUIOBOM UMMyJibe B, mo popmyse:

B =l (tonart Ta), T1e
T, — IOCTOSIHHAS BpEMEHM 3aTyXaHHUsI AlIEPUOIUUECKON COCTABIAIONIEH TOKA
K3, c. ITpunumaem T, =0,05c;
torn — MOJHOE BpeMs OTKIroueHus Toka K3,c

5. Pe3ynbTaTel BRIOOpA U MPOBEPKHU Pa3beAMHUTENCH CBOJUM B TAOIHILY 2.

HaumenoBaunue

CooTHOIIIeHUE KATAJ0KHBIX U

s | g8 s
= ol £ X = PacCY€THBIX JAHHBIX
S = R O =9

> S & & z

~| EE| §¢% = Yo Laon Lop.c 2.,
=E| 23 = U I i
§ = § g E pab pad L Bf
s = E- [ kB A KA KA®¢
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Conep:kanue oT4yera
1. Ha3BaHue u nenb padoThI.
2. YcnoBus BbIOOpa U MPOBEPKU Pa3beAUHUTENCH.
3. Tabnuia ¢ BEIOpaHHBIMU IO YCIIOBUSAM PAa3beIUHUTEISAMHU I KaXKI0TO
IIPUCOEINHEHNUS ITOACTaHIUH.
4. OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.
5. BeiBo.

KoHTpoJbHBbIE BOIPOCHI
1. OcHOBHOE NpeIHa3HAYCHNUE PA3bEIUHNATEIEH.
2. B xakux yClIOBHSIX JOIyCTUMa padboTa pa3beAUHUTENCH.

HaCHOpTHI)le mapamMeTpbl pa3’l>eIlI/IHI/ITeJ1€I7I

Mapka pa3beTMHUTES Ui KB | I, A | lgpe, KA | 1L, KA | t,c
PB3-10-400 10 400 40 16 4
PB3-10-630 10 630 50 20 4
PB3-10-1000 10 1000 |80 31,5 4
PBP3-10-2000 10 2000 |85 31,5 4
PBK-10-3000 10 3000 | 200 60 4
PJ13-35-400 35 400 31,5 12,5 3
PJ13-35-1000 35 1000 |40 16 3
PJ13-35-2000 35 2000 |80 31,5 3
PJ13-110-1000 110 1000 |63 25 3
P/13-110-2000 110 2000 |80 31,5 3
PJ13-220-1000 220 1000 |63 25 3
PJ13-220-2000 220 2000 |80 31,5 3

IIpakTnueckoe 3ansaTue Ne 12
HccnenoBanue cxeMsbl y3J10BOM TPaHC(HOPMATOPHOM NMOACTAHIMHA

Heab:  n3yuynth  CX€My  JJIEKTPUYECKHMX  COCIMHEHUM  y3J0BOH
TpaHchOpMATOPHOM MOACTAHIUH.

HNcxoaHbie JaHHBIE: CXEMa TJIABHBIX JJIEKTPUUYECKUX COEAMHEHUHN Y3JIOBOM
TpaHcpopMaTopHOl MOACTAHIIMU. THITBI TPUMEHIEMOTO 000PYAOBAHUS.

Kparkue Teoperudeckue cBeieHUsI

Tunel npuMeHseMoro 000py10BaHUs HAa TPaHC(HOPMATOPHOU MOACTAHITIH:
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PY-35 kB

O0o03HaueHMe anmnapara Ha CXeMe

Turma anmapara

Q:-Q; MKII-35-630
TAy, TAs, TAg, TAg, TAg TAqq, TB-35
TAy
TAy, TAs, TAs, TA; TD3M-35
QS1-QS4, QSyy, QSy4 PHJI3-2-35
QSs5-QS10, QS1p, QS13 PHJI3-1-35
T1, T2 TM-2500-35
TV, TV, HAMU-35
FVi FV, PBC-35
PY-10 kB
O0o03HaveHue anmnapara Ha CXeMe Tuna anmapara
Qg-Q16 BMTI-10
TA;, —TAy TITJI-10
T3, T4 TMT-400-10/0,23
TV;3 TV, HTMH-10
FU, FU, I1IKT-10
FVs; FV, OITH-10
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Puc. 1 Cxema riaBHBIX SJIEKTPUUYECKUX COCTUHEHUN y310BOM TpaHCHOPMATOPHOI
IIOACTAaHIUU

3axanue

1. JIaliTK onKcaHue CXeMbI IJIaBHbIX AJIEKTPUUYECKUX COSTUHEHUN
TpaHchOpMaTOPHOU MOACTAHIUH.

2. B tabnuny 1 3aHecT MapKu UCIOJIB3yEMOT0 000pYyAOBaHUS Ha
IPUCOEINHEHUAX OTKPBITOTO PACIIPEAEIUTENBHOTO yeTpoiicTBa 35 KB.

3. B Tabnuny 2 3aHeCTH MapKy UCIIOIb3yeMOro 000pyA0BaHUS Ha
IPUCOEAMHEHHUSAX 3aKPBITOTO pacipeeanTeabHoro yerpoiictsa 10 kB.
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OPVY-35 kB Tabnuua 1
w4 Cexuuonn | Tpancdop | Tpancdop
Haumenosaunue BIU MaTo MaTo
W1 W2 W3 Tl T2 p p
IPUCOCTUHEHUSI BBIKJIFOYATE | HAMPSDKCHH | HANPSHKCHU
b al a2
. JRBDZ05 0508051
=
Q
=
=
E{ JInHenHb!
Q "
oM
<
A
CexkmoHH
BbIU
Brixirouarenn
Tpancdopmarop
TOKa
Tpancdopmarop
HaIPSOKCHUS
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[Ipenoxpanuren
b

Pazpsagnuk,
OTpaHUYUTEIb
MepeHANpPSHKEHU
"
3PV-10 kB Tabauna 2
Tpaacdo
Cexuuonn | Tpanchop I?\/[aTc()l; p
Hanmenosanue | BBoxg orT BBong ot 18171 MaTo
1 1 W5 W6 W7 W8 P | cobereenn
IIPUCOEIUHEHUA Tl T2 BBIKJIIOYATE | HAIPSDHKEHU
b 13,4 bIX HYAKA
' 1,2
. JRB0Z0%05080%1
=
]
=
=
§ JIuHENHBI
S_g u
o
a3
[
CeKknnoHH
BbIU
Brixkmrouarein
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Tpanchopmarop
TOKa

Tpanchopmarop
HaPSDKEHUS

[Ipenoxpanuren
b

Pa3psnnuk,
OTPAHUYUTEIIb
[IEpEeHANPSKEHU
17|
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Conepskanue oT4yera

1. Ha3BaHue u nienb padoThI.

2. Onucanue cXeMbl IJIaBHBIX AJIEKTPUUECKUX COSTUHEHUN y310BOM
TpaHchOPMATOPHOM MOACTAHITUH.

3. Tabnuiibl ¢ yKa3aHHBIMU MapKaMu 000pyI0BaHUS Ha MIPUCOEIUHEHUSIX
TpaHchOPMATOPHOM MOACTAHITUH.

4. KOHTpOJIbHBIE BOIPOCHI.

5. BriBo1.

KOHTpOJILHbIe BOIIPOCHI

1. lnst gero mpeaHa3HAuYEH CEKIIMOHHBIN BBIKItoUaTeNb Q57
2. Yro npeacrasiser codoit anemeHT XT, pacnonoxeHHslil B 3PY-10 kB?
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IIpakTH4yeckoe 3ansitue Nel3
HccaenoBanue cxembl NPOXOAHOM (TPaH3UTHOM) TpaHcopMaTOpPHO
MOACTAHLMH.

Heab: u3yuyuth CXeMy  OJIEKTPUYECKUX  COCIMHEHUH  MPOXOIHOMN
TpaHchOPMATOPHOM MOACTAHITUH.

Hcxoanpie JaHHBbIE: CXEeMa TJIABHBIX OJCKTPHUYECKUX COCIUHEHHM
NPOXOAHOW  TpaHC(HOpPMATOPHOW  TOJCTAHIIMHM,  THUIBI  TPUMEHSEMOTO
000py10BaHUS.

KpaTKne TCOPETHYECCKUE CBCACHUSA

Turnbl npuMeHsieMoro 000pyA0BaHus Ha MPOXOIHON TpaHC(hopMaTOpHOIt
MOJACTAHIIUU:

OPY-110 kB
O603H3‘I€HI/I€ aliriapara Ha CXCMC Tuna alrrrapara
QRy1, QR; OJ1-110/1000Y1
QN3, ON; K3-110V1
TA;, TAz TA,4 TOM-110
TA, TB-110
QS3, QS4, QS7, QSg PH/13-2-110
Jwncranunonnsiit mpuson [1J1H
QS;, QS;, QSs, QSe PH/I3-1-110
Pyunoii npuson 1P
T1, T2 TJITH-40000-110
FV, FV, PBC-110
Q MKII-110
TV1, TV2 HK®-110
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3aganue

1. H3yunTtp cCXeMy TJaBHBIX OJJIEKTPUYECKUX COCIUHEHUN IPOXOIHOMN
TpaHcHOPMATOPHON TOICTAHIIHH.

PY 10 xB

2. JlaTh onucaHue CXEMBbI TJIaBHBIX JICKTPUUECKUX COCTUHEHUN MPOXOAHOM
TpaHchHOPMATOPHOU MOACTAHIIUH.

3. 3a”ecTH B TabauIly 1 TUIIBI MPUMEHSIEMOT0 000pYA0BaHUS HA
MPUCOECIMHEHUAX TPOXOIHON TpaHCHOPMATOPHOM MOICTAHIIUU.
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Tabmua 1

HaumenoBaunue
MPUCOCTMHEHUS

w1

W2

PemonTHag
MEPEMBbIUKA

Pabouas mepembruka

Tpanchopmarop
HaTPSDKEHUS

JRBDZ0505 08051

JInHenHbpIN

CeKIoHH
BbIU

Paswenunuren

Otnennurein

KopoTko3amebikare
b

Tpancdopmarop
TOKa

CuioBoit
TpaHchopmaTop

Tpanchopmarop
HaIPSHKCHUS

Pa3psannuk,
OTPAHUYUTEIIb
MIEPECHAIPSKCHU I

BBICOKOBOJILTHBIHM
BBIKJTIOUATEh
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Conep:xkanue oT4yera

1. Ha3BaHue u nienb padoThI.

2. OnucaHue cXeMbl IIaBHBIX 3JEKTPUUECKUX COCTUHEHUI TPOXOHON
TpaHcHOPMATOPHON OJCTAHIIHH.

3. TaGnuna ¢ yka3aHHBIMM MapKaMu 00Opy1I0BaHUS Ha MPUCOECTUHEHUIX
TpaHcHOPMATOPHON TOJCTAHIIHH.

4. KOHTpOJIbHBIE BOIIPOCHI.

5. BriBo.

KoHTpoJibHBbIE BOIPOCHI

1. MaiiTe onpezaeneHne NpoxXoaHONH TpaHC(POPMATOPHOU MOACTAHIIMH.
2. [Ipegnasnauenue pazpeauauTenei QS1, QS2.
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IIpakTuyeckoe 3ansaTue Nel4
HccaenoBanue cxeMbl TYNHKOBOI TpaHcdopmaTopHoil moacranuuu 10/0,4.

Heab: U3yuuTh  CXE€My  DJIEKTPUYECKHX  COCIMHEHUM  TYNHMKOBOM
TpaHchOPMATOPHOM MOACTAHITUH.

Hcxoanble gaHHBIE: CXeMa TJABHBIX AJIEKTPUUECKUX COEIMHEHUU
Tpancopmaropuoit nmoactanimu 10/0,4 kB.

3aganue

1. I3yunTh cXeMy TJIaBHBIX JIEKTPUUECKUX COCTMHEHUN TpaHc(hopMaTopHOi
noacrannuu 10/0,4 kB

l] )| ]| ]

Puc. 1 Cxema riaBHBIX JEKTPUUECKUX COCTUHEHUN TpaHC(hHOpPMaTOPHOM
noactannuu 10/0.4 kB

2. JlaTh onucaHne CXeMBbI TJIaBHBIX AJIEKTPUYECKUAX COCTMHEHHN
TpaHcHOpPMATOPHOM MOJCTAHIINU.
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Conep:kanue oT4yera

1. Ha3BaHue u nienb padoThI.

2.Cxema riaaBHBIX 3JIEKTPUUYECKUX COSTUHEHUN TpaHCPOPMATOPHOU
noacrannuu 10/0,4 xB.

3.0nucanue cXeMbl IIaBHBIX AJIEKTPUUYECKUX COSTUHEHUN
Tpancopmaropuoit nmoactanimu 10/0,4 kB.

4. OTBeTHI Ha KOHTPOJIbHBIE BOMPOCHI.

5. BeiBo.

KOHTpOJILHbIe BOIIPOCHI

1. MaiiTe onpezaeeHne TyMKOBOM TpaHCPOPMATOPHOM MOICTaHLIUH.
2. lnsa gero Ha BBOoJEe B PY-0,4 kB ycTanaBnmmuBaercs npenoxpanutens FU2.
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IIpakTH4yeckoe 3ansitue NelS
Pacuer moJiHOM MOITHOCTH TPAHC(POPMATOPHON NMOACTAHLIUM.

Heab: HayduTHCS BBHIOMpATH TpPaHC(HOPMATOPHI, PACCUYUTHIBATH MOITHOCTH
MMOHWYKAIOIIEN OJACTAHIIMYU C IEPBUYHBIM HanpspkeHueM 35 kB.

HcxoaHble jaHHBIE:

1. Or noacranuuu mnuTaloTca 3 noTpeduTens HampsbkeHueM 10 kB
(HauMeHOBaHUE MOTPEOUTENE U BCE HEOOXOIUMBIE AHHBIC: YCTAHOBIICHHAS
MOIIHOCTh ~ ToTpeduTens, Kkodddumuent cnpoca, CoSe 3a4ar0TCs
MIpEno/iaBaTesieM Mo BapruaHTam).

2. MomtHocTh TpanchopmaTopa COOCTBEHHBIX HYXKI MOACTAHIHH, Syom. rem
KB-A;

3. TunoBble CyTOYHBIE TpapUKN HATPY30K MOTPEOUTENECH.
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3aganue

1. BeraucanTh MakCUMalTbHBIE aKTHBHBIE MOIITHOCTH TTOTPEOUTENEH 110
bopmye:

PMaKc:PyCT'Kc,
rae
Pyc; - yCTaHOBIIEHHAs MOILHOCTB NOTpebHUTEN, KBT;
K. - xoaddumnument crpoca.
Z PMaKC: PMaKCl+ PMaKC2+ PMaKcZ;

rje
Y Pyake — CyMMapHas MakCUMaJibHasi aKTUHBIE MOIIIHOCTh OTpeOuTenei, kBT.

2. Ilonp3ysCh THIOBBIM CYTOYHBIM IpaIKOM Harpy30K moTpeduTeneit
HEO00XOJIMMO 3aHECTH B TAOJHUIlY IPOIIEHT NOTPEOJICHUSI MOIIIHOCTH B KaXK bl
4yac CyTOK MOTpeOUuTEIEM.

JI71s1 TOCTPOEHMS CYyTOUHBIX TpadUKOB MEPEBO/I MTPOIICHTOB TUIIOBBIX
CYTOUYHBIXTPa(PUKOB aKTUBHBIX HATPY30K MOTPEOUTENCH B KUIOBATTHI IS
KaXXJIOTO YKCJIa IPOUB30AUM 10 (popmyre:

I:)t: PMaKC : %
Tabmuma 1
AKTHUBHas Harpy3ka notpeoureneii, % u kBt
[Torpeburens Nel [ToTpeburens Ne2 [Torpebutens Ne3 CymmMmapnas
Hacel « » « » | « » aKTHBHAs
Harpyska
% kBT % kBT % kBT kBT
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
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16

17

18

19

20

21

22

23

Z PMaKc.pacq; KBT

3. Ha ocHOBaHMM BBIYHMCIIEHHBIX MAaKCHUMAaJbHBIX AKTUBHBIX MOIIHOCTEH
NOTpEeOUTENECH U TUMOBBIX TPaPUKOB MOCTPOUTH IPAPUKU aKTUBHBIX HArPy30K
notpeduTenei u rpauk CyMMapHO aKTUBHOM Harpy3KH.

4. BeuncauTh MaKCHMAJIBHBIC PEAKTHBHBIE MOIIIHOCTH TTOTPEOUTENCH 110
dbopmyie:

QMaKc:PMaKc'tg(Pa rac

tg( — TaHTeHC yTJIa, ONpPEEISIEMbIi 10 3aJJaHHOMY COS ¢ I0 hopmyIie

Z QMaKC: QMaKcl+ QMaK02+ QMaKC3;

5. Haiitu k03¢ GuUIIMeHT paHOMEPHOCTH MAKCUMYMOB Harpy30K MOJICTaHIIUN
o dopmyiie:

K. = ) Pnae-::.par_'-i

e B E PHEKE

6. OnpenenmuTh MaKCHMAIBHYIO MTOJTHYIO MOIIHOCTH BCEX MOTPEOUTENCH 110
dbopmye:

Proer+Pn 2
Shaxe™ KpM.(l + ﬁ)\/@ PMEKCJ + (Z QMQK.;)E , TJC

P ocr — TOCTOSIHHBIE TIOTEPH, TTpUHUMaeM 2%.
Ppep — IEpeMeHHBIE TIOTEPHU, IPUHUMAEM 8%.

7. BeIuuCANTh MaKCUMAJIbHYIO MTOJIHYIO MOIITHOCTH Ha muHax 10 kB
NOJICTaHIIUU 110 (hopMyIe:
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SMaKC.LLl: SMaKC+SHOM.TCH,
IPI(S
Suaxe - MAKCHMaTbHAS TIOJTHASI MOIITHOCTH BCEX MOTpeOuTeneit, kB-A

Siomren — MAKCUMaJTbHASI MOIITHOCTH TpaHChOpMaTopa COOCTBEHHBIX HYX]I,
kB-A

8. OnpenenuTh MOIIHOCTh TpaHchOopMaTopa Mo yCIOBUIO:

5

MAKC, I

1,4-(n—1)° TAe

HOM.T —

N — KOJIMYECTBO TpaHC(HOPMATOPOB (YINUTHIBAS, YTO OT MOACTAHITIN
nutarotcs norpeoutenu I, 11, 11l xkareropuu, ycranaBniBaem jaBa
TpaHc(opMaropa, OJIMH U3 KOTOPBIX SBISETCS PE3EPBHBIM, a BTOPOMA-
pabouum).

9. MomHOCTh TYNMKOBOM(KOHIIEBOM) 1 OTBETBUTEIILHOM (OTIIACYHOM)
MOJCTAHIIUU (CUUTATh, YTO HA HEW YCTAHOBJICHO 2 TpaHCchOpMaTOpa):

STl'I: n ) SHOM.T

10. MoutHOCTh TPOXOHOM (TpaH3UTHOM ) OACTaHIIMHU, BKIIOYAEMON
pacceuky MUTArOUIEH JUHUU, ONTPEACIISIETCS C YUETOM MOIIHOCTU TPaH3UTa
ANIEKTPOIHEPTUH YePe3 MOICTAHIINIO:

Si= (n'SHOM.T + z STpaH3)°K p> TJC
K, — k03¢ (pueHT pa3sHOBPEMEHHOCTU MAaKCUMYMOB Harpy30kKk
IIPOEKTUPYEMOM U CMEKHBIX ITOACTAHIMMI, MUTAOIIUXCSA TPAH3UTOM uepe3 PY
npoektupyemon, npuaumaem 0,7;

Y. Sipans — CyMMapHasi MOIHOCTb IOACTaHIIMM, TUTAOMIUXCS TPAH3UTOM
yepes PY npoextupyemoil.

Copnep:xanue oruera
1. Ha3zpanue u 11es1b paboTHI.
2. PacueT XxakcMMabHBIX aKTUBHBIX MOIITHOCTEH 3a/IaHHBIX MTOTPEOUTEIICH.
3. Tabnuita aKTUBHBIX Harpy30K MOTPEOUTEICH.
4. I'padpmku aKTUBHBIX HArPY30K MOTpeduTeneit u rpa@uk CyMMapHON aKTUBHOU
Harpys3KHu.
5. PacueT MakCHMaJbHBIX PEAKTUBHBIX MOIIHOCTEH MOTpEOUTENE.
6. Pacuet MomHocTH TpaHcHOPMATOPHON OJCTAHIIHH.
7. KoHTpODBHE BONPOCHI.
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8. BeiBOI.

KouTposbHBIE BONIPOCHI
1. Kak mpousBecTr nepeBo/1 MPOLIEHTOB TUIIOBBIX CYTOYHBIXIPAa()MKOB AKTUBHBIX
Harpy30K oTpeOuTesel B KUJI0BaTThI?

IIpakTnuyeckoe 3ansaTue Nel6
Pacuyer pa0o4nx TOKOB OCHOBHBIX NPHCOeIUHEHHIT pacnpeeuTeJbHbIX
YCTPOMCTB.

Ieab: HayuuTbCs pacCUMTHIBATL TOKM OCHOBHBIX MPUCOCAUHEHUU
pacnpeaeauTeIbHbIX YCTPONUCTB

Hcxoanbie 1aHHbIC:

1. MomHOoCTh TpaHchOpPMATOPHOU MOACTAHITNHN Sy, KB-A;

2. HomuHanpHasi MOIIHOCTHh TJIABHOI'O MOHIKAIOIIETO TpaHchopmaTopa,
SHOM.T) KBA)

3. OCHOBHBIE IPUCOCTUHEHUS TPAaHCHOPMATOPHBIX TOICTAHITNN;

4. HomuHanbHOE HaNPSKEHUE PACTPEICIUTEIIbHBIX YCTPOUCTB MOACTaHIIUH.

3ananue

1. PacyeT MakcUMalIbHBIX pabOYUX TOKOB BBOJIOB, COOPHBIX IIUH U
IPUCOCTUHEHUIN TTOCTAHIINH.

1.1 BBoABI y3710BBIX ¥ MPOXOHBIX MOICTAHIININ:

Kep S
| = _mTTn rIe
pab.makc™ = D

V3 Upon

K;p — ko3 puueHT nepcrnexTrBbl pa3BUTHS NOACTAaHLIUN U IOTPEeOUTENEH,
paBHbIii 1,3.

S, - MOIIIHOCTh ITOJACTaHINHU, KB-A;
U 0n - HOMHHAJIBHOE HANPSLKEHUE PACTIPEIMIINTEILHOTO YCTPOMCTBa, KB.

1.2 BBoIbI KOHIIEBBIX U OTBETBUTEILHBIX IMOACTAHIINN:

I _ KnE‘p'ESHuM.T
pab.makc *\'E U

, TIe

Kiep — KOOQPUIMEHT NOMYCTUMOM EPErpy3Ku TpaHCHOPMATOPOB, PABHBIH
1,5.
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S, ...~ CyMMapHas HOMUHalIbHas MOLIHOCTb TpaHc(popmaropa, kB-A.

1.3 COopHbIe MIUHBI OOPHBIX MOACTAHLIUN U MEPEMBIYKH MTPOXOTHBIX
MOACTAHIINM:

I _ Krrp'—qrn' H‘p:—:

ab.Makc —
P "'-"E'UH oM

, Te

K, »— ko3 dunment pacrpeeneHus Harpy3Ky Ha OIMHAX
pacrpeneauTeIbHOr0 yCTpoicTBa, paBHbIi (,6.

1.4 TlepBuuHbIe OOMOTKH MOHMKAIOIINX TPaHC(HOPMATOPOB:

I - KnE‘p'SHuM..T .
pab.makc — T — )
V3 U

1.5 BropuuHbie 0OMOTKH OOMOTKH TPaHC(HOPMATOPOB:

I - KnE‘p'SHuM..T .
a0.Makc — = = )
P V3 -Ugomz
1.6 Coopusbie muubl PY-10 kB:
I — H‘p:—: ¥ uaret .
ab.Makc — =~ —
P V3 Uugrz

11.4 Turarorue TMHUN TTOTPEOUTENCH:

I — Krrp'PMaec:
pab.makc *\-'E'UHEM'CGS f,c:"

rae

P .xc — MaKcUMalbHas akTMBHAS MOIIHOCTE IOTPEOHUTEIS, Ha (umepe
KOTOPOTO PAaCCUUTHIBAIOTCS pabodne TOKH, KBT.

COS ¢ — K03(pPULIMEHT MOIITHOCTH MOTPpeOUTENEH.

Conep:xanue oTyera
1. Ha3Banue u 11e16 paboThI.
2. Pacdetr MakcuMaIbHBIX PaOOYMX TOKOB BBOJOB, COOPHBIX IIIUH U
MIPUCOCTMHECHUN TTOACTAHIIIH.
3. KoHTpOJIbHBIE BOIIPOCHI.
4. BeIiBOI.

KoHTpoJibHBIE BONPOCHI
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1. HazoBuTe BHIBI IOTEPH AIEKTPUUECKOM SHEPTHH B TpaHC(hOopMaTOpax.

IIpakTnueckoe 3ansarue Ne 17
N3yyeHue KOHCTPYKIHN AKKYMYJISTOpPA

Hesb: M3y4uTh KOHCTPYKIHMIO aKKYMYJISITOPA.
Oob6opynoBanme: akkymyssatop tumna CK.

KpaTkue TeopeTudyeckue cBeIeHUsI

Ha TaroBeix mnoxacraHuusAxXx B KAa4eCTBE MCTOYHHMKA OIEPATUBHOIO
MIOCTOSIHHOTO TOKa HCIOJIb3YIOT, KaK MpPaBWIIO, aKKyMYJSTOpHbIE OaTapen u3
CBUHIIOBO-KUCIOTHBIX akKyMyssiTopoB Tuna CK (C — crauunonapusiii, K— aiis
KpPaTKOBPEMEHHOI'O pa3psaa).

Akkymynarop (puc. 1) COCTOMT M3 TOJOXHUTEIbHBIX IUJIACTUH 4 W

OTpUUATENbHBIX — 5. IlmacTuHbl  KaXJAOW  HOJSIPHOCTHM  CIIAUBAIOT
COCMHUTEIBHBIMU NTOI0CaMU. [10JI0)KUTENBHBIE TUTACTUHBI COSAUHSIOTCA MEXKITY
co0olt mosiocoit 3 W oTpulaTeNbHbIE — TMOJIOCOoN 6. Mexay coboii 3Tu JBe

I'pymniibl  INIACTHH H30JIMPOBAHBI, a BBICTYIIAMH 2 OIIMpPArOTCA Ha Kpaid
CTCKJLIHHOI'O COCyaa 1, 3allOJIHCHHOI'O 3JICKTPOJIMTOM.

" '
R LI P TRRT TURRT LU SL IR L L AT C

Puc. 1 YcTpoilcTBO akkyMyJISITOpHOM Oatapeu:
a- aKKyMYJIATOp U €ro IUIaCTUHBI,
0 — oTpuLaTEIbHAs JIACTHHA,
B — IIOJIOJKUTEJIbHAS TUIACTUHA.
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DN B~ W —

Conep:kanue oT4yera

. HazBanue u 1ienp paboThI.

. [lpennazHayeHre akKyMyJISITOPHBIX OaTape.
. KOHCTpYKTMBHOE UCTIIOJIHEHNE aKKYyMYJISATOPA.
. KOHTpOJIBHBIE BOIIPOCHI.

. BeiBo 1.

KoHTpoJibHBIE BOIPOCHI

1. Y3 gero cocTosT oTpuuaTenbHas U MOJOKATEIbHAS IIJIACTUHBI aKKyMyJiaTopa?
2. YTo UCnoNb3yeTcs B KAYECTBE HJIEKTPOJINTA?

3.
4
5

M cTOYHMKOM KaKoro TOKa ABJISIETCS aKKyMYJIsiTOpHast OaTapesi?

. J10 KaKoro 3HaYeHus: JOMyCKaeTCs pa3psii aKKyMyJIATOpHOU OaTapen?
. UTo npeanpuHUMAaroT ISl IPEeIOTBPAICHHUS KOPOTKHUX 3aMbIKAaHUI MEXIY

JIaCTUHAMU?
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IIpakTnuyeckoe 3ansaTue Nel8
Pacuyer u BbIOOpP aKKYMYJIATOPHOM OaTapeu

Heab: HayuuTbhcs BBIOMPATH AKKyMYJSTOPHYIO Oarapero U 3apsaHO-
MOJ3apsAAHOE YCTPOMCTBO TATOBOM MOJICTAHIUHA EPEMEHHOTO TOKA.
Hcxoanblie naHHbIE:

Tabmuma 1 - Jlamwbie mnpuemHukoB CH, mnpucoemuHsemMbx K
aKKyMYJISITOpHOU OaTapew.

[ToTpeburens KonnuectBo Tok ogHOrO Harpy3ska 6atapen, A

IIOCTOAHHOI'O TOKa OOAHOBPCMCHHO HOTpe6I/IT€.H$I,
p 60T AFOLIMX A UIMTCIIbHAA | KPAaTKOBPEMCHHAA

Ilocmosinno
npucoeouHeHHble
NPUEMHUKU.

JlaMIIBI TTOJTOKEHUS
BBIKJIFOYATEICH

25 0,065 1,6

YerpoiictBa

yIpaBJIeHUs " 15
3aIUTHI

Ilpuemnuxu,
npucoeounsiembvie
npu asaputinom
peorcume:
YerporictBo TY u
CBSI3U

1,4

Asapuiinoe 10
OCBEIIIEHHE

[TpuBon
BbIKTIOUatens 110 244
kB

Htoro 28 244

Kparkue TeopeTrudeckue cBeieHUsI

Br16op HOMepa akkymynaTopHoit 6atapeun Tuna CK nmpou3BoguTcs o
JUTUTEIBHOMY U KPATKOBPEMEHHOMY PEKUMAaM.

3aganue
1. Onpenenum TOK JUTMTEIBHOTO pa3psaa OaTapeu B aBApUMHOM PEKUME 110

dbopmye:
I;m.pasp: IHOCT+IaB9 rae
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| 1ocr~ TOK TOCTOSIHHOW Harpy3ku pabodero pexxuma, A;
|.;- TOK BpeMEHHOM aBapuitHOW Harpy3ku, A.

2. Onpenenum TOK KPaTKOBPEMEHHOTO pa3psijia B aBApUMHOM PEKUME:
IKp.pa3p= I/:[n.pa3p+|BKna rac
|51~ TOK, TOTpeOIIieMblii HanboJee MOIIHBIM IPUBOJIOM IIPU BKIIOYEHUU

BBIKJIIOUATEN, A.

3. Onpenenum pacueTHYI0 EMKOCTh OaTapeu:

Qpacq: I;[n.pa3p+taB> rae

{5~ ITIMTENBHOCTD pa3psiga 0arapen npu aBapuu, IpUuHUMaeMas JIs
TATOBBIX MOACTaHIUM. ;=2 4.

4. BeruncauM HOMEP aKKyMYJIITOpHOU OaTapeu 1o ¢hopmyIe:

1,1 - xor¢duLKEeHT, yIUTHIBAIOMINN YMEHbIIEHHE EMKOCTH OaTapeu B
IIPOLECCE DKCIUTyaTalUH;
Qck-1- emkxocth akkymysitopa CK-1 mpu t,,=2 4., paBHas 22 A

5. Beruucium HoMep akKyMyJISITOPHOM O6aTtapen 1o TOKY KpaTKOBPEMEHHOTO
paspsa:

Iy e
Kppasp
Niep=> e o TAe

6. BeiOepem akkymynaTOpHYIO OaTapero, MpuHUMas HauOOIbITUN U3 TyX
3HaueHUH N 1 N,

7. Onpenenum NoJIHOE KOJIMYECTBO MOCIEA0BATEILHO COSTMHEHHBIX

AKKYMYJIATOPOB 6aTapeH 110 (bOpMYJ'IeZ
Ume

- Uns

rae
UB — HanpsbkeHne Ha muHax BkiatodeHust EY 1 npuaumaemoe 260 B;
Un3 — HampspKeHUe akKyMyJisiTopa IpH noazapsiake, pasHoe 2,15 B.

95



8. Beibepem 3apsimHo-nio3apsaHoe yerpoicto (3I1Y) mo HeoObxoaumpiM
3HAYCHUSM HAMpsOKEeHUs, Toka U MomHOCcTH 311V, KoTopbie onpenenstorces
UCXO/Is U3 epBoro ((hopMOBOUHOTO) 3apsifa O6aTapewn.

Onpenenum HanpspkeHue 3apsaa 3I1Y mo hopmye:
U,y = 12,15 + (2-3),
rnae
N — MOJIHOE KOJIMYECTBO aKKYMYJISITOPOB (2JIEMEHTOR) OaTapeu.
Brruuciaum tok 3apsiga 3I1Y:
lap= 3,75°N;

Onpenenum pacuétnyto (Tpedyemyro) momrHocTh 31TV

PpvaBHY: Uzap ) (Izap+Inocr)-

Conep:xanue oryera

1. Ha3Banue u uenb paboTsl

2. Tabnuia JTaHHBIX TPUEMHUKOB COOCTBEHHBIX HYXK]I, IPUCOCTUHIEMBIX K
aKKyMYJISITOpHOU OaTtapen.

3. Be1bop akkymymsiTopHOIi OaTapewu.

4. Be16op 3apsiIHO- MOI3apIHOTO YCTPOICTBA.

5. KoHTpoJibHBIE BONPOCHI.

6. BoiBos.

KoHTpoJibHBIE BONIPOCHI

1. Ucxonst 3 4ero mpou3BOIUTCS BEIOOP aKKyMYJISITOpHOM O6atapen?
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IIpakTuyeckue 3ansitue Ne 19
Pacuér 3a3zeMusiioniero ycrpoicraa TpaHc(popMaToOpHOi MOACTAHLUM.

Heab: Hay4YUTHCS PaCCUUTHIBATH 3a3€MJISIOIIECE YCTPOMCTBO TpaHC(HOPMATOPHOI

nojcraniu Hanpspkernem 110/10 xB.

I/ICXOI[HBIC JaHHBbIE!:

HwnhE

[lepumeTp Tepputopuu nojacraniuu L, m

Heiitpans o6MoTku Tpancopmatopa 110 kB 3azemiena.

Cetb HanpsixeHueM 10 kB — ¢ ©301MpOBaHHON HEUTPAIIBIO.

Buj rpyHT B MecTe COOPYKEHUS TOACTAaHIUHU (10 3aIaHUIO
MpEnoiaBaresisi) C yAeIbHbIM CONPOTUBIIEHUE P, OM'M (3HAUECHHE
YACIBHOTO COMPOTUBJICHUS PA3JIMUHBIX BUJIOB IPYHTA YKa3aHbI B
CIIPaBOYHHKAX).

MeTtannnueckure 000J04KH 1 OpOHs Kabese UMEIOT CONPOTUBIICHHUE
pactekanuio Toka R, Om.

3azemMui€HHBIN rpo3o3amuTHbI Tpoc BJI-110 kB nmeeT conpotuBnenue
pacTekaHuio Toka Ry, Om.

ConpoTuBiieHHE TOPU3OHTAIBHBIX 3a3eMIuTeNeH (TI0JIF0C) HE YUUTHIBATh.

KpaTkue TeopeTHyeckue cBeAeHUsI

[Ipu pacuere 3a3eMIISIOLIUX YCTPOUCTB BBIOMPAIOT TUI 3a3€MIIUTEIIEH, UX

KOJIMYCCTBO U MCCTO Pa3sMCIICHUS, a4 TAKKE CCUHCHNEC 3a3CMIIATIOIINX
IMPOBOJHHUKOB.

B cootBercTBHH ¢ [1Y D 3a3emisitonine yCTpoOMCTBA CIEAYET BBIIOJIHSITH C

coOmro/IeHneM TpeOOBaHMM TMOO K UX COMPOTUBIIEHUIO, TUO0 K HAMPSKEHUIO
IPUKOCHOBEHUSI.

3a3eMIISIIOIME YCTPOMCTBA JIEKTPOYCTAHOBOK HarpsikeHrem Boie 1 kB ¢

3a3eMJICHHOW HEUTPaJbIO JODKHO HUMETh COMIPOTUBIICHUE B JTF000€ BpeMsi ro/1a He

6omee 0,5 Owm.
R, <0,5 Om
1. Onpenenuth 00IIee CONPOTUBIICHUE €CTECTBEHHBIX 3a3¢MIIUTEICH.
Ra: R'rp
R,e. =———,rme
3.C. Ra: + R'['p 9 JI

R, .. — conmpoTuBIIeHHE METATUTMYECKUX 000JI0UEeK U OpOoHM Kabesel u

3a3€MJICHHOI'O I'p0O303allUTHOI0 TpPOCa, Om.

2. BeraucanTh CONMpOTUBICHNE HCKYCCTBEHHBIX 3a3eMuuTeneit R,
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_ R:Rse
Rs.n. _Rs.r:._ R.
3. Haiitn COIIPOTHUBJICHUC OJWHOYHOI'O BCPTUKAJIBHOI'O CTCPIKHCBOI'O
3a3CMIINTCIIA — JJICKTPO/Ja 110 Q)opMynaM:

0,366+p=K; al
= % Ig i

R
° I d

rae

| — nuHa sneKTpoaa, M;

d — qMaMeTp CTEPKHEBOT'O JICKTPOJIA, M.

Kc — ko3¢ puLrieHT ce30HHOCTH, YUYUTHIBAIOLIUN TPOCBIXaHUE U
MIPOMEP3aHHUE TPYHTA, BO BTOPOM KIMMATUYECKOU 30HE. /{11 BEpTUKATIbHBIX
3JIEKTPOJOB MpUHUMAaeM paBHbId 1,45-1,75, npuanmaem Kc = 1,6.

4. PaccunTath KOJMYECTBO 3JIEKTPOJOB MCKYCCTBEHHOIO 3a3eMiidTeNsi 0e3
yuéTa SKpaHUPOBaHUS, TPeoOpazyst GopMyry:

—_— RI3
R,u = o cJIeJOBATEIILHO,
R's
= R, — KOJIMYECTBO SIMEKTPOJIOB.
N
PaccuntaTh KOJIMYECTBO IJCKTPOJOB C YYETOM DSKPAHMPOBAHUSA TIO
dbopmyie:
n, = —= e
? Rs.r:."l‘j'
N — KOdPOUIMEHT DJKPAaHUPOBAHMS 3a3eMIIUTENICH, 3aBUCAIIANA  OT

KOJIMYECTBA 3a3€MJIUTEJIEH N, OTHOIICHUEM PACCTOSTHUS «a» MEXIY HUMU K
ux januHe |, ux pasmereHus B psi WK 10 KOHTYPY.

5. OnpenenuTs KOJIMYECTBO AJIEKTPOJOB, Pa3MEHIEHHBIX MO MEPUMETPY
MOJICTaHLIUH.

Ny =—,
a

6. OHpeI[eJ'H/ITL KOJINYCCTBO BJ'ICKTpOI[OB, paBMeH_IaeMI)IX BHYTpI/I N BHC
KOHTypa.
na.B.K = n3 - na.n.-
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Conep:kanue oT4yera

1. HazBanue u 1iesip paboTBhI.

2. Pacuer conpoTHBIEHNN NCKYCCTBEHHBIX U €CTECTBEHHBIX 3a3EMIIMTENCH.

3. Pacyer KoaMuecTBa 3JIEKTPOIOB C YUETOM IKPAHUPOBaHUs, 0€3 yueTa
DKpPAaHUPOBAHMUS.

4. Pacuer KOoIu4ecTBa 3JIEKTPOAOB 10 IEPUMETPY MOACTAHLIUH, A TaK Ke
BHYTPH U BHE KOHTYpa.

5. KoHTpOIBHBIE BOIIPOCHI.

6. BriBo.

KoHTposbHBIE BONIPOCHI

1. UTto Takoe eCTECTBEHHBIN 3a3€MIIUTEND?
2. YTo TaKoe UCKYCCTBEHHBIN 3a3EMIIUTEND?

99



Pa3nen 2

IIpakTnuyeckoe 3ansaTue Ne2(
CocraBiienue rpaguka Je;KypcTBa IpH pasjJMYHbIX METOAAX
OIePATHBHOIO 00C/TY’KMBAHUS NOJACTAHLIMH.

Ieab: HayuyuTbcs  COCTAaBIATH TrpaduK  JACKYPCTB  ONEPATHBHOIO
00CITy’>KUBaHUS YCTPOUCTB JICKTPOCHAOKCHUS.
HcxoaHble JaHHbIE:

1. I'paduk gexypcrTs
2. Mecsu roaa.
3. I'paduk aexypcrna.

Kparkue TeopeTrudyeckue cBeieHUs
Ha HekoTopbIX Moapa3AesieHusIX JUCTAHITUHN 2JIEKTPOCHAOXKEHMS,
HaAIMPUMED, B SHEPTOAUCIIETUCPCKON CITYKOE, MPUHATA CUCTEMA KPYTJIOCYTOYHOTO
NEXKYpPCTBA MPOJOTKUTEILHOCTHIO 12 yacoB.
HueBnoe nexypctio ¢ 8.00 go 20.00, Hounoe ¢ 20.00 go 8.00. [Tocne
JTHEBHOTO JIC)KYPCTBa pabOTaOIIEMy JI0JKEH OBITh MPEIOCTABIICH OTJBIX HE
MeHee 24 JacoB, a TI0cjIe HOUHOro — He MeHee 48 4JacoB.

3amanue

1. 3anucaTh UCXO/IHBIE JTAHHBIE.

2. IloacunTath KOJIMYECTBO pabOYHMX YaCOB B 3aJJaHHOM MECSIIE.

3. CocraButh rpauk ACKYPCTB MPU YETHIPEXCMEHHOM KPYTJIOCYTOYHOM
TIeKYPCTBE.

4. TlogcuuTaTh KOJIMYECTBO pabOYMX HYacoB 1O TpaduKy, B TOM YHCIIC
CHOYHBIX).

5. PesynbTaTel 0hopMuTh B BUE TAOIUIIHI 1.
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Conepikanue oT4yeTa

1. Ucxonubie naHHbIE.

2. PacueTt konmuecTBa paboUnX 4acoB B 33JJAHHOM MECSIIIE.

3. I'paduk nexxypctBa mpu 4-X CMEHHOM KPYTJI0CYTOYHOM JE€XKYPCTBE.
4. OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

5. BriBo.

KoHTpoJibHBbIE BOIPOCHI

1. Kak onpenensiercss HOpMa 4acoB, (pakTudecku 0TpaboTaHHOE BpEMS U
nepepadoTka? Ha3oBute MakcuMaabHOE pabouee BpeMsi.

IIpakTuyeckoe 3ansaTue Ne 21

N3yuyeHue onepaTUBHO-TEXHUYECKOM JOKYMEHTAIUU NICKTPUYECKUX
NMOACTAHIMMA.

Heab: O3HaKOMUTBCA C  OINEPATUBHO-TEXHHYECKOM  JTOKyMEHTalUEn
AIEKTPUYECKUX MOJACTAHIIUN.

Hcxonnbie nannble: WMHCTpyKmus 1Mo 0O€30MaCHOCTH TPHU DKCIUTyaTalluu
AJIEKTPOYCTAHOBOK TSTOBBIX TIOJICTAHIIMA W PANHOHOB DJIEKTPOCHAOKEHUS
xene3nbix qopor OAO «PXKJ» Ned054. «Ilepeuenp 00s13aTenbHOM ONEpaTUBHO-
TEXHUYECKOM  JIOKyMEHTAllMd Ha  TATOBBIX  MOJCTAHIMIX,  pailoHax
anekTpocHabxkenus (IIpunoxenne No5).

3amanue

1. Ilo yka3zaHuto npenoiaBaTess U3YYUTh MePEeUeHb TEXHUUECKON
JOKYMEHTAITUU JJIs pa3IMYHBIX TOTPEOUTEINICH.

2. CocTaBUTh IOPSIIOK OTIEPATUBHBIX MEPEKIIOUCHHUIN Ha cXemMe-MakeTe (MiIu
110 OJTHOJIMHEWHON cXeMe) JJIsl BEIBOJIa B PEMOHT YKa3aHHOT'O MPeTojiaBaTesieM
AIEKTPOOOOPYI0BAHUS AICKTPUUECKON MOICTAHIINH.

3. 3anoaHUTh OJIAHK MEPEKITIOYCHUN 1 HAPSI-IOIyCK.

4. ITpou3BecTH ONEepaTUBHBIE NEPEKIIIOUCHUS HA CXEME-MaKeTe U yKa3aTh
JEUCTBUTEITLHOE COCTOSTHUE 000PYI0BaHUS TTOICTAHIINH, UCTIONB3YsI YCIOBHBIC
3HaKW, HAHOCHMbIE Ha OJTHOJMHEHNHYIO CXEMY.

5. 3anoaHUTh ONEpPaTUBHBIN KypHAaI.

Conep:xanue oryera
1. Ha3Banue u 1ienb paboThI.
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2. Yactb ogHOJIMHEWHOM cxeMbl (Te PY, rae npou3BoaaTcs onepaTuBHbIE
NEPEKITIOYEHUS).

3. bnank nepeKkIOYECHNN.

4. Hapsn-gomyck.

5. 3anuce B ONEPAaTUBHOM XXypHAJIE.

6. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

7. BeiBOI.

KoHTpoJbHBbIE BOIPOCHI
1. O0bscHUTE, UEM OTINYAETCS ONEPATUBHAS CXE€Ma OT OJIHOJIMHEHHOU
CXEMBI NIEKTPUYECKON MTOACTAHIINH.
2. YKaXuTe Ha3HAYEHUE ONEPATUBHOTO KypHaJa.
3. Ilepeunciure TpeOOBaHUS, IPEABIBISIEMBIE K OTIEPATUBHBIM NIEPETOBOPAM.

IIpakTuueckoe 3ansaTue Ne22
OdopmiieHune onepaTUBHOM TEXHUYECKOH JOKYMEHTAIMUA HA MPOU3BOICTBO
padoT B 3JIEKTPOYCTAHOBKE.

Heab: Hayuutbcss OPOPMIIATH OINEPATUBHYIO TEXHUYECKYIO JOKYMEHTAIMIO Ha
MIPOU3BOJICTBO PAOOT B IJEKTPOYCTAHOBKE.

HcxoaHble JaHHBbIE:

. DIIEKTPOYCTaHOBKA.

. Mecto paboThL.

. Conepxanue pabOThL..

. Cxema 2JIeKTPUYECKUX COSTMHEHU JIEKTPOOOOPYI0BAHMUS.

. briank Hapsina-gomnycka Jjst paboThl B 3JIEKTPOyCTaHOBKaX, popmbl DY -44.
. OnepaTtuBHBIN )KypHAaJ.

. Kypnan yuera paboT 1o HapsiaM U pacTiOPsSKEHUSIM.

. [lITamn mpuka3a Ha MPOU3BOJICTBO padOT

coO~NO Ol S~ WN -

3aganue

1. IlepeuncauTh OpraHU3aUOHHBIC U TEXHUYCCKUE MEPOTIPHUSTHS.

2. HauepTuTh cXeMy 3JCKTPUICCKUX COCIMHCHUN 3aJaHHOTO MPUCOCAMHCHUS
C yYKa3aHWEM  OIICpAaTUBHBIX  HAUMEHOBAaHWUW,  0O0OPYIOBaHHUS U
KOMMYTAITMOHHBIX alapaToB.

3. ObopmuTh 3asBKy 2HEProAUCIIETUEPY HA MPOBEACHHE PA0OT MO HaAPSAY B
OmnepaTUBHOM KypHaie (puc.l)

4. OdopmuTh TpHKA3 Ha TEPEKITIOYEHUS W TPHUKA3 Ha JOMYyCK K padote
(puc.1)

5. 3anoaHUTh HApsI-I0MYCK 3a BBIAAOIIETO HAPSII.

6. OdopMutps paboTy MO HAPSAY-TOMYCKy B KypHaje ydera padoT 1o
HapsgaM U pacropsLKEHUSIM.
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7. OopMuTh B HapsAa-AOMyCKe ACUCTBUSA OMYCKAIOIIETO U MPOU3BOIUTEIS
pabor.

8. OpopmuTs gomyck K paboTe, OKOHYaHUE PAOOTHI.

9. Odopmuts yBegOMIIEHHE »JHEproaucreTdepy o0 OkKoHuaHUHM paboTa

(puc.1)

Pucynok 1
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3AAABKA Pazpenmre padoTy )
HA JaTa o HapAaay Ne |
MPOH3BOOHTENE paboT Ha0Troar0ITHE |
CocTtaB GpHraigbl 9eT0BEK ]
(WCTOBHR, KATETOPHE B TOUHOS MECTC paboTe) ]
Jng paboTel Ipomy ]
(VE232Th, ITC OTE/IFIUNTE, BETEOWNTE ) T
Ilepenman IPHHAT ]
Iata Boewmsa ]
ITPHKA3 Komy —
Pazpemaro 1o q. MHH IIPOH3BOIHTE palboTy Ha —
(KRTETOPHA H TOTHOS MeCTe paGoTh) ]
BrImoaHHTE cIeIyIONIHe MepPhl 0e30IacHOCTH .
(VCT2HOEER 323eMUISHME, OTPRETEHH) |
Jarta IIpHHAT —
VIEepEIAK 9. MEHH. —
JHeproIHcreTIep .
YBEJOM.IEHHE Komy
Ot KorO
PaboTtaHa IO P HKA3y N2 OkoH4YeHAB 9. MHH |
JIIOIH BEIBEIEHE], 3a3€MICHHT CHATEL.
ITepenan ITpHHAn
Jlata BpeMd k! MHH
| | | |
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Conepskanue oT4yera

1. Opranu3alvoOHHbBIE U TEXHUYECKUE MEPOTIPUSITHSI.

2. (CxemMa »SJEKTPUYECKUX COCIAMHEHHM 3aJaHHOTO MPUCOCIUHEHUS C
yKa3aHUEM OINEpPATUBHBIX HAMMEHOBAHUM, 00OPYAOBaHUS M KOMMYTAIIMOHHBIX
anmnaparos.

3. Odopmennsie 3asBKa, MPUKa3, yBEIOMICHHE.

4. OpopMIieHHBII HapsI-OMYCK.

5. KoHTpoJIbHBIE BOMPOCHI.

6. BeiBO1.

KouTposibHbIE BOPOCHI
1. IlosicauTe, Kakoe Bpemsi cTaBUTCA B TaOnuue «ExeaHEeBHBI TOMyCK K
paboTe u BpeMs €€ OKOHUAHUS».
2. Ilepeunciure, B KaKUX CIOydasX Ha3HA4YaeTCs OTBETCTBEHHBIN
PYKOBOJIHTEID PaboOT.

IpakTnueckoe 3ansaTue Ne23
N3yyeHue 0OCHOBHBIX U JOMOJHUTEIbHBIX CPEJACTB 3alIUTHI

Heab: m3yunuTh KiIacCH(HKAIMIO, HAa3HAYCHHUE W KOHCTPYKIIHIO CPEICTB
3aIUTHI.

3amanue

1. U3yunTth kiaccuduKaiuio CpeiCTB 3alUTHI.
2. I3y4nTh Ha3HAYCHUE U KOHCTPYKIIUIO CPEACTB 3aILUTHI.

VYkazarenb HanpsKEHUs

[Ipenna3naveHue.
3 4

N3onupyroias mraHra
IIpennaszHaueHue.
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Kitemn n3onupyrommue

[IpennaszHaueHue.
[TepuaTKu TUAIEKTPHUCCKHE: o \i\
[TpenHa3zHaucHUe. g —

3. O3HaKOMUTHCS C MPUHITUTIOM y4eTa CPECTB 3alTUTHI.
[IITamm 0 NpOBENEHUH UCITBITAHNS U30JIMPYIOIIEH IITAHTH;
[IITamIr 0 IpOBEAECHUH UCIIBITAHUS IUDJIEKTPUYECKUX [1€PYATOK;

4. O3HaKOMUTBCS CO 3HAKaMM U ITaKaTaMH 0€30I1aCHOCTH.

ONACHOE

HCNbITAHKUE 3NEKTPUYECKOE NONE.

ONACHO BE3 CPEAICTB 3ALLMTDI
ANA HU3HH NPOXOA 3ANPEWLEH

HE BKNIOYATD! HE BNE3AN! HE OTKPBIBATb
PABOTAROT NKOAH YEBET I]AE“'I'AH]T "H]""




' CcTont
» HAMPSDKEHVE
OCTOPOKHO

HerabapuTHoe MecTo

BHUMAHMUE! PABOTA
A ‘mg#gf NoA HANPAXKEHHUEM.
NMOBTOPHO HE BRNIOYATD!

Copepxanue oTyera

1. Knaccudukanus cpeacTB 3alUThI.

2. Ha3znaueHue 1 KOHCTPYKLHS 3aLUTHBIX CPEICTB.

3. IlpmHuomn ywera cpexnctB 3amuThl. [llTamMm o mpoBeNeHMM HCHBITAHUS
n3onupyromeid mraHrd. lllraMn o NpoOBENEHWH HWCHBITAHUS JUAJIEKTPUYECKUX
MEepPYATOK.

4. KaTeropuu 3HaKOB M IJIAKaTOB 0€30MaCHOCTH.

5. KoHTpoJibHBIE BOMPOCHI.

6. BeiBon.

KonTpoabHbIe BONPOCHI
1. TaiiTe onpeaesieHne OCHOBHBIM U JIONIOJHUTEIbHBIM 3aIUTHBIM CPEACTBAM.

2. IlosicHuTe NOPSAOK YCTAHOBKU TNEPEHOCHBIX 3a3€MJICHUH B
AIIEKTPOYCTAHOBKAX.
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IIpakTuyeckoe 3ansaTue Ne24
O¢opMmieHue TeXHHYECKOM JOKYMEHTALMH 110 Pe3yJIbTATAM MCIIBITAHUSA
CHJI0BOr0 TpaHcpopmartopa.

eas:

1. Hayuutbcst cocTaBnsiTh Ne()EKTHYIO BEIOMOCTh Ha KAalHUTaIbHBIA PEMOHT
CUJIOBOT'O TpaHc(opmaropa

2. HayunTbcss 0popMIISITH IPOTOKOJ UCIIBITAHUS CHUIIOBOTO TpaHchopmaropa
II0CJIE KAIIUTAIIBHOIO PEMOHTA.

O6opynoBanne u npudOpPbHI:
1. CunoBoit TpancopmaTop (Mapka 3a1aeTcs MPEno1aBaTesieM)
2. Meraommertp Ha 2500 B.

3aganue

1. OGcnenoBars TpanchopmaTop.

2. 3amucath B JAe(PEKTHYIO BEIOMOCTh HAMMEHOBaHHWS pabOT, KOTOpHIE
HEOOXOJMMO BBITIOJIHUTH TIPU  KalUTaJIbHOM PEMOHTE JJisi yCTPaHCHHS
ne(eKTOB, BHIABJICHHBIX MPU 00CIIEIOBAaHUU TpaHCcPopMaTopa.

3. OdopMuTh TPOTOKOJ HCHBITAHUS CHJIOBOTO TpaHcpopmaTopa mMocie
KAl TaJIbHOTO PEMOHTA.
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JAEPEKTHASA BEAOMOCTD Ne_

20 1.

[TIpu ocmoTpe

r.

BBISIBJICHBI JIePEKTHI B paboTe.

Hedext

[IprunHa
nedexra

Haumenosaunue
paboT

En.

HU3M.

Kon
n4ec
TBO

10

O6CJ'IC,Z[OB3HI/IC CHJIOBOTO TpaHC(bopMaTopa IMpOU3BLIINH, I[e(bCKTHYIO BCAOMOCTH COCTaBHJIN:

(®UO, noamnucek)

(®UO, noamnucek)
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Conep:xkanue oT4yeTa

1. llepexTHass BeOOMOCTh C AedeKTaMu, OOHAPYKCHHBIMH MpPH OOCIIETOBAHUH
CHJIOBOTO TpaHc(opmaTopa.

2. HaumenoBanue paboT B Je(eKTHOW BEAOMOCTH, KOTOpBIE HEOOXOIMMO
BBITOJIHUTH NPH KalUTAIEHOM PEMOHTE.

3. IIpoTOKOJ HCTIBITaHUSI CUIIOBOTO TpaHchopmaropa.

KoHTpoJbHBbIE BOIPOCHI

1. Ykaxxute Ha3HAUCHHE U3MEPEHUS COIPOTUBIIEHUSI OOMOTOK CHUJIOBOTO
TpaHchopMaTopa NOCTOSHHOMY TOKY.

2. O0bsicHUTE, KaKUM 00pa3oM, HE BCKpbIBas 0aK CUIIOBOTO TpaHchopMmaropa ,
MO>KHO ONPEJIETUTh HAJIMYME B HEM BHYTPEHHUX IMOBPEKACHUIA.

Ilepeyenb pexomeHayeMOll y4eOHOU JUTepaTypbl, HHGOPMALMOHHBIX
pecypcoB cetu UHTepHeT COOTBEeTCTBYeT NMYyHKTY 3.2. pado4deid MporpamMmbl
npo¢ecCHOHAILHOI0  MOAYJIS IIM.01 Texuuueckoe o00Cay:KMBAHUE
000py10BaHMS IJIEKTPUYECKUX MOACTAHIMHA U ceTell cnenuaabHocTu 13.02.07
DJIeKTPOCHADKeHHUE (110 OTPACISAM).
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