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(57) PackpbIT M30JATOp, COMEPIKAIIHIA TIATKY, CTEP-
KEHb W U30IALHUOHHYIO JI€Talb, MEXaHMUECKH COC/IU-
HSIOIIYI0 MIANKy ¥ CTEp)KEHb, a TAKXKE Pa3psiHIK,
MMEIOIINIH U30IALMOHHOE TENO, IBA OCHOBHBIX JJIEK-
Tpozla W IBa win 0ojee MPOMEKYTOUHBIX JIEKTPO-
JIOB, YCTaHOBJIICHHBIX C BO3MOXXHOCTBIO (hOPMHPOBa-
HUSI MEXAY CMEKHBIMH OCHOBHBIMH U TIPOMEXKYTOU-
HBIMH 3JIEKTPOJIaMH, & TAaKXK€ MEXIY CMEKHBIMH IIPO-
MEKYTOYHBIMH DJIEKTPOJIAaMH JJIEKTPUYECKUX paspsi-
J0B. M3015TOp Takke COAEPKUT MO MEHbUIEW Me-
P€ OOMH MPOTSHKEHHBIN AIIEKTPOA, YCTAHOBIEHHBIN C
obecriedeHrEM BO3MOXKHOCTH (POPMHUPOBAHUS DJICK-
TPHUIECKOTO pa3psiaa C OCHOBHBIM /WM IIPOMEKYTOU-
HBIMH 3JIEKTPOJIaMH H30JIITOpa, Ha KOTOPOM yCTaHOB-
JICH TPOTSDKEHHBIN DIIEKTPOJ], W/WIH C OCHOBHBIM H/
WJIN TIPOMEXYTOYHBIMH 3JIEKTPOJIAMH COCEIHETO H30-
JSITOpa MU COEANHEHUH H30JSITOPOB. TEeXHUYECKUM
PE3yIBTaTOM HACTOSIIETO H300PETCHNUS SIBISETCS CHU-
KECHHE CIIOKHOCTH U 00beMa paboT 10 MOHTaXy THp-
JISTHJ, U30JIITOPOB IIPU OHOBPEMEHHOM 00ECIICUEHUH
I'PO303AIIUTHBIX CBOWCTB THPIAHABI M30JATOPOB W/
WJIN M30JISITOPOB-PA3PSITHUKOB.

IV 8YI00S10¢
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U30NATOP C NPOBOAALUMM PEEPOM U TMPNSAHAOA C TAKUMU
N30NTATOPAMMU

O6nactb TeXHUKW, K KOTOPOW OTHOCUTCS U30BpEeTEHne

HacTosuwee n3obpeteHne oTHOCUTCS K N30NATOPaM NMHWIA 3nekTponepegay u
anekTpoobopynosBaHusi, B 4acTHOCTU, K U30NATOPaM C 3MeMEeHTaMW rpo303aLuTbl U

rmpnsaHgam Takmx U3onsTopos.

[MpenllecTByOWMIA YPOBEHL TEXHUKU

N3 nateHTa RU2346368 n3BecTeH U30MATOp, CHAGKEHHbI paspsgHuKoM ans
rPO303alNATEl - ANEMEHTOB  3NEKTPOODOPYAOBaHUA WNKM  NMHWM  3neKTponepenaYy,
coaepxallmit  U3OMNSILMOHHOE Temno, BLINOMHEHHOE M3 TBEPAOro AVaneKkTpuka, aea
OCHOBHBIX 3M1€KTPOAA, MEXaHWUYECKU CBA3AHHbIX C WU3OMSALMOHHBIM TENoMm, U ABa UMu
Goree 3nekTPoAOB, PACMONOXEHHBIX MEXAY OCHOBHLIMU aneKkrpogamMmn C B3aUMHBLIM
CMELEHMEeM, NO MeHblUeld Mepe, BAONb MPOAOSILHOW OCU WU3OMSALMOHHOrO Tena, wu
BBINOMHEHHbLIX C BO3MOXHOCTbIO (DOPMUPOBAHUS MEXAY CMEXHBIMA OCHOBHBIMU U
NPOMEXYTOYHBbIMU 3NEKTPOAAMMN CTPUMEPHOIO paspsiga.

Ans Toro, uTo6bl Mexgy M30NATOpaMU-paspsEHUKaMUA npoucxoaunu paspsabl
MEXAY OCHOBHbIMWU 3MeKTpojamu, W3ONATOPbl C  paspsigHUKaMuM  OOMKHbI  BbiTh
OPUEHTUPOBaHbLI  TakMM  00pa3oM, uTOObI OCHOBHble  3MeKTPOoAbl  HAXOAMMANCH
npeanoyTUTenbHO Apyr noA apyrom. [inA atoro TpebyeTcs npu yCTaHOBKE M30MSTOPOB-
Pa3pAAHNKOB B TMPnsAHAbl NPaBWbHBIM 06Pa30OM UX OPUEHTUPOBAaTb, YTO YCIOXHAET
PaboTy MOHTaXKHMKOB W Npu owubke B UX paboTe MOXeT NPUBECTU K TOMY, YTO rmpnsHaa

M30IATOPOB-PA3PAAHUKOB HE CMOXET BbIMONMHATH CbYHKLMM rpo303aLlunThI.

CyluHocTb n3obpereHns

3apauedt I/I306peTeHI/IF| ABNAETCA YCTpaHEHWe HeOoCTaTKOB YPOBHSA TEXHUKN, B
HacTHOCTU, CHWXEHWUA CMOXHOCTU N obbema paboT MOHTaXHUKOB npu ogHOBpEMEHHOM
obecneyeHnn rpo303alUnTHbIX CBOWACTB rMpnadabl pa3pagHUKoB.

YkasaHHas 3afja4ya pewlaeTcs C NOMOLLbIO n3onAaTopa, coaeplKallero lanky,
CTEPXEHb, N3ONALUMNOHHYIO AieTanb N N30NALUMOHHOE TENO, BbINONHEHHOE U3 AN3NEKTPUKa
W 3aKpenneHHoe Ha WU30NAUMOHHOW peTtanu, ABa OCHOBHbIX 3NfieKTpoda, MexaHU4ecKku
CBA3aHHbIX C U30MAUMOHHBIM Tenom, U asa unu Bonee NPOMEXYTOHHbIX 3MEeKTPOoL0B,
MEXaHNYEeCKNU CBA3aHHbIX C U3ONALMOHHLIM TEroM U YCTaHOBJIEHHBIX C BO3MOXHOCTbIO
(bOpMI/IpOBaHVIFI Mexay CMEeXHbIMU OCHOBHbIMWU U NPOMEXYTOUHBIMW 3NeKTpogamu, a

Talkoke Mexay CMEXHbIMU NPOMEXYTOYHBIMMU SANEKTPOAaMIN 3NEeKTPUYECKNX paspsanos.
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W3onsTop Taioke copepkuT, MO MeHbLueih Mepe, oavH NPOTSAXEHHbIA 3NeKTpos,
NPOXOAALUMA B YrnoBOM cekTope He MeHee 150° oT ocw, pacnonoXeHHon BAOMNb
HanpaBneHns  Llanka-CcTepxeHb, C obecrieyeHnem BO3IMOXHOCTM  (HOPMUPOBAHMS
SNEKTPUECckoro paspsaa ¢ OCHOBHBIM W/MN NPOMEXYTOYHBIMU SNEKTPOAAMM M30MSATOPA,
Ha KOTOPOM YCTaHOBNEH NPOTSKEHHbIA 3NeKkTpod, WWNW C  OCHOBHBIM  WWMU
NPOMEXYTOYHLIMU 3NEKTPOAAMMN COCEAHEr0 U30NATOPA NMPU COEANHEHUN N3OMNATOPOB.

[pOTsHKEHHbIN 3NEKTPOA MOXET UMETb MEXAHUMECKOE COEAMHEHME C OCHOBHBLIM
anekTpofoM. B Apyrom BapuaHTe U30NATOP MOXET ObiTb CHabxeH AN3NEKTPUYECKUM
OCHOBaHWeM, Npu4YeM MPOTAXEHHbIA 3MEKTPOL YCTaHOBNEH Ha/B AUANEKTPUYECKOM
OCHOBaHWW. B Takux Criy4asx npoTSXKeEHHbI 3MIEKTPOA MOXET BbiTb pacronoxeH BAOIb
Kpasa AWUINEKTPMHECKOro ocHoBaHUA. KpoMe TOoro, NpOTSXKEHHbIA 3NeKTpos MoxXeT 6biTb
YCTAHOBNEH C BbICTYNAHMEM 3a KOHTYP AWUSMEKTPUYECKOro OCHOBAHWSI B MIOCKOCTM,
NepPneHAVKYNAPHOA  HampaBieHuio  Lanka-CTepXeHb.  [JNanekTpuyeckoe OcCHOBaHMe
NpevMyLLeCTBEHHO MeXaHNYECKN CBA3AHO C LUAMNKON UM CTEPXHEM.

3afava pelwaeTcs Takke C MOMOWBIO MPMSHAI U30NATOPOB, coAepKaluen, no
MEHbLUEN Mepe, ABa U3ONATOPA MO M0B6OMY U3 BbILLIEONUCAHHBIX BapWaHTOB.

Kpome Toro, ykasaHHas Bbllue 3ajayYa MOXET ObiTb peweHa ¢ nomoulbto
yCTPOWCTBA AN YCTAHOBKM Ha  W30ONSATOP C  PaspsigHUKOM, copepxallero
ANSNEKTPUHECKOE OCHOBaHME W, MO MEHbLIEN Mepe, OAUH MNPOTSHKEHHBIA 3NEKTPoA,
Pa3MelleHHbIl Ha/B AUSMEKTPUYECKOM OCHOBaHUM BAOMb KPas 3TOr0 OCHOBAHWS C
obecrneyeHnem BO3MOXHOCTU (HOPMUPOBAHNA MEXAY MPOTSHKEHHBIM 3NeKTpoaoM U
SNEKTPOAAMMN  paspsAfHUKA SMEKTPUYECKUX paspsaoB. [UaneKTpuyeckoe OCHOBaHue
NPENMYLLECTBEHHO BbIMOMHEHO C BO3MOXHOCTbLIO YCTaHOBKW/3aKpENneHUs Ha Luanke unm
CTepkHe usonsitopa.

HakoHel, 3agava peluaeTcs ¢ NOMOLWbIO NUHUK anekTponepeaayun, cogepxallien
Ornopebl, M3ONATOPbLI, COBPaHHbLIE B rMPRsHALI, W, N0 MEHbLUEH Mepe, oauH HaxoasaLwumiics
NnoA BbICOKUM  3NEKTPUYECKUM  HanpsiKEHWEM NPOBOA, MEXaHUYECKN CBS3aHHbIN
HEMNOCPEACTBEHHO UNW NOCPEACTBOM KPEMEXHbIX YCTPONCTB C MEPBLIMM M3ONATOPaMM
TPNAHA M30NATOPOB, MPUYEM  MMPMAHAbI U3O0MATOPOB MEXaHUYECKM 3aKpenneHb! Ha
onopax. OTNUYNTENbHLIM NPU3HAKOM TaKOW NNHUK aneKTpornepeaayYn ABnseTcs To, YTo,
Mo MeHbwen Mepe, Asa wnu Gonee usonsTopa B OAHOM wnu 6Gonee rmprsiHgax
BbINOMHEHbI B COOTBETCTBUM C NMOGLIM U3 BbILLEONMCAHHbLIX BapUaHTOB.

TexHN4eCcKUM pesynbTaTOM HACTOALLEro W30BpeTeHUsl SBNSIETCS CHUDKEHMe
CNoXHOCTM 1 obbemMa paboT MOHTXHUKOB MPU OAHOBPEMEHHOM oBecneyeHUn
FPO303aLUNTHBLIX CBOWCTB MMPNAHAbI PaspsgHUKOB. Kpome Toro, AoMOoAHWTENbHbIMY
TEXHUHECKUMUN  pesynbTaTamn ABNAIOTCA CHUKEHUE NPOU3BOACTBEHHLIX PACXO4OB U

ynpouieHne nponssoacTBa, BOSMOXHOCTb MOAEPHU3aLIMKN yXe CYLLLECTBYOLMX TMPRstHA, C
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NPVAAHUEM UM TPO303ALUUTHBIX CBOMCTB, MOBbIWEHUE 3H(EKTUBHOCTM rPO303aLLUTLI 1
obecrieyeHne BO3MOXHOCTU NPUMEHEHWA B NMHNAX 3NEKTPONepenadm ¢ 6onee BbICOKAM
PaBo4MM HaNPSKEHNEM W YNPOLUEHNE MOHTaXa rMPNSHA C NPUMEHEHMEM U30NSATOPOB-
Pa3pALHUKOB.

Pesynbtar HacTosiero usoBpeTeHns HauGoriee BbINYKNO NPOSBMSETCS NpM
CO€ANHEHUN M30NATOPOB B COOTBETCTBUU C U30BPETEHUEM B rUpnsHABL. B To xe Bpems
HacToAWan 3asBka HanmpaBrieHa Ha 3alWTy HE TOMbKO PacKpbITbiX B ONMCAHWN U
opmyne rMprSHA M3OMATOPOB, HO W CaMUX MW3OMATOPOB, CHABXeEHHbIX Kak
MYNbTUINEKTPOAHON Pa3PSAAHOA CUCTEMOMN, TaK U MPOTAKEHHBLIM 3MEKTPOAOM BBUAY TOTO,
H4TO AN NOA0BHOro U3OMATOPa-Pa3PSAHNKA YNPOLLAETCH HE TONMbKO MOHTAX B FUPMSHAY,
HO 1 OpWeHTauuA M3oNATOpa-paspsifHUKa WM MMPNAHABI OTHOCUTEMNLHO OMOPHbIX
KOHCTPYKUMA W [ApYyruX 3remMeHTOB 3NeKTPoOGOpPYAOBaHMS, TaK KaK MpOTSHKEHHbIN
3neKTpon, obecneumBaeT BO3MOXHOCTL MOABNEHUA/MPOTEKAHNA pa3psiga He TOMbKO C
SMEeKTPOAaMN  COCEAHWUX W3OMATOPOB-Pa3PAAHMKOB, HO W C [APYrUMU  3femeHTamu
anexkTpoobopynoBaHus.

[NepeveHb duryp, YepTexen

Ha cwur. 1 npeacraeneH cparMeHT rupnsHabl U3ONSTOPOB B COOTBETCTBUM C
nsobpeTeHurem.
Ha cour. 2 npeactaeneH TOT e parMeHT ¢ pasHeC&HHBIMM usonaTopamu npu

cpabaTtbiBaHUM MynbTUKaMEPHON CUCTEMBI.

CeegeHus, noaTeepXaaouIMe BO3MOXHOCTb OCYLLUECTBNEHUS U300peTeHns

Ha cpur. 1 nokasaH cparMeHT rupnsiHabl U3 ABYX W3ONATOPOB B COOTBETCTBAM C
nsobpeteHneM. MMpnsHAa BbINOMHEHa C UCMONb3OBaHMEM N30MATOPOB-Pa3PALHUNKOB,
cofepxawx wanky 1, ctepeHb 2 U M30NAUMOHHYIO AeTanb 3. [etanb 3 Moxer
MEXaHWU4eCkn COeAUHATD LIANKY 1 1 CTEPXEHb 2 Unu e, HanpuUMep, Wwanka 1 U CTEpKeHb
2 MoOryt 6biTb MEXaHWYECKU COeAMHEHBI Mexay cobor, a pgetanb 3 MOXET BObiTh
yCTaHOBNEHA Ha HUX, NPenMyLLeCcTBEHHO Ha cTepxHe 2. LLlanka u cTepxeHb BbINOMHEHbI
C BOSMOXHOCTbIO MEXaHUYECKOro COeMIMHEHNS CO CTEPXKHEM W LLankoi npeabiayLLero u
nocnegyowero UsonAaTopoB, COOTBETCTBEHHO. OHU  MOryT 6biTb BbLINOMHEHbI C
WCNONb30BaHMEM METanIN4eckux u/unum AUaNEeKTPUYecKux Matepuarnos. B HekoTopbIx
BapuaHTax (kak 3TO nokasaHo Ha cur. 1) cTepXeHb 2 MOXeT MMETb paclumpeHve Ha
CBOEM KOHLE, B TakOM cCrny4yae OH MOXET Ha3blBaTbCA MECTMK. [Ns MexaHU4eckoro
COAMHEHNs1 C NeCTVKOM Luarnka MOXeT UMeTb yrrybneHue, B KOTOpoe c6OKy 3aBOAMTCS
PacllMpeHne nectuka v npu MOBMCAHWWM U3ONATOPA pacCWMPEHWE NecTWKa He gdaer

BO3MOXHOCTU COCKOJIb3HYTb LLAnke ¢ nectuka. B APyrux BapuaHTax coeAUHeHUsA CTEPXKHSA
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W Wwankn MoryT ObiTb pe3bboBbLIMM UM ApYyroro Tvna. 3nemeHTsbl 1,2,3, NokasaHHbIe Ha
dur. 1, npeacTaensoT coboit Tena BpAWEHWS W UMEIT OCEBYH CYMMETPUIO
(OTHOCUTENbHO HanpaBneHus Lanka-cTepxeHb). Hanpumep, M3onsuMoHHas getans 3 B
nnaHe npeacrasnset coboi Anck. B To xe Bpemsa B HEKOTOPLIX BapuaHTax BbINOMHEHMS
Takoh CUMMETPUU MOXET U He BbITb.

lMpn nocneposaTenbHbIX COEAWNHEHWSIX M3OMSITOPOB C MOMOLLBK COEAMHEHMS
cTepxeHb(necTuk)/wanka obpasyeTcs rupnsHaa W3oNaTopos. [NA Toro, 4ToGbi
obecneunTb rpo303alyUTHbIE CBOMUCTBA TAKOM MMPNAHALI, U30MATOPbI, BXOASLLME B COCTaBR
rMpnaHAabl, cHabXalTea paspsaHMKaMu, KOTOpble WMEKT B CBOEM COCTaBe OAUH UMM
Gonee pa3spsaHLIX 3a30pOB, KOTOPbIE MOBLILAIOT 3GDEKTUBHOCTL PO303ALUMTBI W,
crneposartesibHO, 06eCneyMBaloT BOIMOXHOCTb MPUMEHEHUSI TaKUX TMPRAHA Ha NUHUSX
anekTponepenay ¢ Gonee BLICOKUMU pabounmmn HanpspkeHusiMu. Ha cur. 1 nokasaH
hparmeHT rvpnAHAbI, COAEPXallel B CBOEM COCTaBe N30NATOPbI-PaspAaHNKY,
PacCcYMTaHHON Ha MPUMEHeHWE B NIMHUSIX ArekTponepeaay ¢ pabounm HanpsbkeHuem 110
kB 1 BbiLwe.

W3onsaTopbl-paspagHukin MoryT coaepxaTh U3ONALMOHHOE Teno 4, BbINOMHEHHoe
U3 [AN3NEKTpuKa, OBa OCHOBHbIX 3nekTpoga 6 U 7, MexaHW4Yecku CBS3aHHbIX C
U3ONALIMOHHBLIM TenoM 4, U ABa Unn 6onee NPOMEXYTOUHbLIX 3MEKTPOAOB, MEXaHUYECKH
CBA3aHHbIX C M3OMALMOHHBIM TEMNOM 1 YCTAHOBMNEHHBIX C BO3MOXHOCTbIO (hOPMUPOBAHUS
MeXAy CMEXHbIMA OCHOBHBIMA U NPOMEXYTOUHBIMKU 3MEKTPOAAMU, a TaKkke Mexay
CMEXHbIMW  MPOMEXYTOYHbIMW  3INEeKTpodaMu paspsaoB. YBEnuYeHue KonuyecTea
PaspAAHbIX NPOMEXYTKOB MyTeM YBEMUYEHWS 4YUCNa NPOMEXYTOYHLIX 3MEKTPOAOB
CHWXaeT paspafHoe HanpsKeHue Kakaoro paspsgHuka, TeM  caMbiM - CHUXKas
BO3fENCTBUE Pa3psAoB Ha MaTepmansl, U3 KOTOPbIX BbINOSHEHbI N30NATOpPLI-paspAaHUKNA.
CHuxeHve BO3AENCTBMA Ha MaTepuansl NPoucxoauT Gnarogaps nyylemMy oxnaxgeHuro
BO3AyXOM MarbIX RYr N0 CpaBHEHMIO C oAHOW Gonblion, a Tawke Gnarogapsi Tomy, 4To
Gonbluee KonM4ecTBO AYr KOHTaKTUPyeT ¢ GOnbLUMM KONMYECTBOM 3neKkTpoaoB, M3-3a
4Eero yBenuunBaeTca nnowjanb KOHTAKTHOW NOBEPXHOCTY 3NEKTPOLOB U, CNeaoBaTENBHO,
Ha TOT Xe pa3orpes, 4To U Npu ogHoW ayre, TpebyeTcsa Gonblue 3aTpaT 3Heprun. Bee aTo
NpUBOANT NGO K YNYYWEHMIO YCMOBWW aKChnyaTauMm MaTepuarnos nsonstopa-
PaspsfHuKa, 4TO NO3BOMAET NMPUMEHATb AMA USrOTOBNEHUA WU3ONATOPOB-Pa3PSAHUKOBR
Takve martepuanbl, Kak, HanpuMmep, CUNMKOHOBas pe3nHa (3TO pesKko MoBbillaeT
NPOU3BOACTBEHHYIO TMOKOCTL N CHUXAET NPOM3BOACTBEHHbIE 3aTpaThl), NMMG0 No3BonseT
SKCnnyaTMpoBaTh M3ONATOP-paspsgHUK Npu Goree BbICOKMX HaNPsKeHUsX paspsaa B
cny4ae MCnomnb3oBaHUA MPEXHUX BbICOKOYCTONYMBLIX MaTepuanos, Heo6XoauMbIX A4S

pa3psaHUKOB C OQHON NN ManbiM KONUYECTBOM paspagHbIX ayr.



10

15

20

25

30

35

B npeumyljecTBEHHOM BapuaHTe  BbINOAHEHUS n3onsaTopa-paspsifHuKa
MPOMEXYTOYHBIE INEKTPO/AB! PACMONOXKEHbLI BHYTPU U3ONALUMOHHOIO Tena n oTAeneHbl oT
€r0 NOBEPXHOCTU Cnoem [AMINEKTPUKa, MpU 3TOM Mexay CMEXHLIMM 3NeKTpoAamu
BBINOMHEHbI BbIXOASALLUME HA MOBEPXHOCTb W3OMALMOHHOIO Tena paspsigHble kamepbl 5.
OTOT BapuaHT erko peanu3yeTcs 3a CYET MPUMEHEHUS TaKuxX MaTtepuanos, Kak
CUnUKOHOBas pesnHa 1 00ecneuynBaeT MOBLILEHHYI 3aAWUEHHOCTb 3NEKTPOLHOM
CUCTEMBI, MOBTOPSEMOCTb NapameTpoB W3OMATOPOB-PA3PSAHUKOB U MOBLILIEHHYIO
3 PeKTUBHOCTbL X paBoThl.

OcHoBHble anekTpoabl 6,7 U3OMATOPOB-PasPAAHUKOB WUMET OTHOCUTERBHO
HeGonblmMe pasmepbl U ANs  oBecrnevYeHus rPO303aUUTHLIX CBOWCTB rMpnAHabl
U30NATOPOB  TpebyeTcs TOYHOE OpUEHTUPOBAaHME N30NATOPOB-PA3PAAHUKOB  Apyr
OTHOCUTENbHO Apyra, Koraa OHW yCTaHaBNUBAOTCA PAAOM TaK, YTOObl HUKHUIA OCHOBHOM
3neKTpoA 6 BepxHero UsonATopa-paspsaHMKa Bbin pacrnonoxeH Hag BEPXHUM OCHOBHbIM
SNEKTPOAOM 7 HWKHEro usonstopa paspsgHuka. OgHaKko, Ha mpakTuke BCneacTeuve
HETOYHOro MOHTaxa unm noj, AeNCTBUEM KonebaHuii rMprsHAbl 3a4acTyio NMPOUCXOAUT
pasBOpPOT U30NATOPOB APYr OTHOCUTENbHO Apyra. 3TO MPUBOAUT K CMELLEHWUIO HWKHErD
dnekTpofa 6 BEpXHEro U3oNATopa W OTHOCUTENbHO BEPXHEro anekTpoaa 7 HUDKHEro
M30MATOPa, T.€. BO3AYLIHLIA NMPOMEXYTOK MEXAY HUMM CyLeCTBEHHO BospacTaeT. [pu
STOM Npu BO3AEWCTBMM rPO30BOrO NEPEHaNPsKEHUs Pasps MNepeKkpbITUS rMpRAHabI
Pa3BMBAETCA He NO MyNbTUKAMEPHO CUCTEME (Kak 3agymMaHo), a Mo KpaTyaiiuemy nyT
mexay wankoh 1 v nectukom 2. Takum obpasom rupnsHza N30NATOPOB pPa3psAHUKOB
TEPAET CBOW rpo303aLUNTHbIE CBOWCTBA. ITO MPUBOAMT K YCTAHOBMIEHMIO AYrM TOKa
MPOMBILUNIEHHOW YaCTOThbl, K KOPOTKOMY 3aMbIKAHUIO HA NUHUM 1 €& OTKITIOYEHMIO.

Ans Toro, 4to6bl ynpocTUTh 3apady hOPMUPOBAHMA TMPMSHABI N30NATOPOB C
oBecneyYeHmemM rpo3o3allUTHbIX CBOWCTB WM3OMSTOP B COOTBETCTBUM C nsobpeTeHnem
CHabXaeTcsi OgHUM unu Gornee MPOTSXKEHHBIM 3NEKTPOAOM, NPOXOAALMM B YriiOBOM
CeKTope He meHee 150° OT ocK, pacronoXeHHON BAONb HaNpaBneHUs Lanka-cTepXeHsb.

B kauecTse npumepa Ha cur. 1 1 2 nokasaH KonbLEBON 3aMKHYThLIW anekTpon 9
(T.e. c yrnom 360°).

MPOTAXEHHBIN 3NeKTPOs, yCTaHaBNMBaeTCs TakuM 06pa3oM, YToBbl oBecneunTsb
BO3MOXHOCTb  (POPMMPOBAHWNSA  SNEKTPUYECKOTO pPaspsaa C  OCHOBHBIM  W/vnu
MPOMEXYTOUHLIMW  3MEKTPOJaAMM M3ONATOPA, Ha KOTOPOM OH YCTaHOBMEH, u/vnu ¢
OCHOBHbIM ~ U/MMM  NPOMEXYTOUHBIMU  3MEKTPOAAMU  COCeAHEro usonsaTopa npu
CoeanHEHNN N30NATOPOB.

Paccmotpum paGoTy rupnsiHabl U30NATOPOB — Pa3pPSHHUKOB NO nsobpereHuio
NPUMEHNTENIBHO K Cry4aro yaapa MONMHUM OTpUuaTenbHON NONspHOCTU B nposogd. Iog
BO3AENCTBMEM PO30BOro MepeHanpsiKeHus MPOUCXOAUT  MEepeKpbITUE TUPNSAHAbI.
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MNpuyém ycrnosHOe HanpaBneHWe Toka CYATAeTCs OT NMca K MUHYCYy, T.€. B AQHHOM
Crny4ae oT TpaBepChbl ONopbl Ha NPOBOA, T. €. CBepXy BHM3. Ha dur. 2 nokasaH dparmeHT
TPNAHABI U3 ABYX M30MATOPOB, MPUYEM ANA HArNSAHOCTU W3ONATOPLl Ha dur, 2
W300paxeHbl Ha HEKOTOPOM PacCTOSHUM APYr OT Apyra, Toraa Kak B peanbHOCTU OHU
MeéXxaHWU4YeCckn coeanHeHbl (cMm. cur. 1).

Mo kaHany paspsga 10 Tok (NyTb Toka nokasaH CTpenkamu) nocTynaeTt Ha
BEPXHUA OCHOBHOW 3NeKTpoj BEpxHero usonsTopa 7, Aanee oH npoxoauT Mo
COEAUHEHHBbIM B LIENOYKY paspsaHbIM Kamepam 5 1 nonagaeT Ha HWKHUA OCHOBHOM
SNeKTpoA 3Toro e usonatopa 6. 3atem no kaHany paspsga 10 OoH nocTynaeT Ha
KOnbLIeBOMN 3NeKTPOoA 9, a C Hero no kaHany paspsga 10 Ha BEpXHUN OCHOBHOIA anekTpog
7 HWxXHero usonstopa u T.4. brarogaps HanuuMio NPOTSKEHHOrO ( 8 paHHOM npumepe
KOMbLIEBOro) 3MeKTpoAa PasBopPOT BEPXHETO M HIKHErO M3ONSTOPa APYr OTHOCUTENbHO
Apyra He BnuAeT Ha cpabaTbiBaHne paspsfHbIX KaMep MynbTUKaMEPHBLIX CUCTEM 0BoMX
N30MATOPOB —~ Pa3pAAHNKOB.

MPOTSKEHHBIA  SNEKTPOA  MPEeUMYLLIECTBEHHO SIBMSieTCS NPOTSXKEHHBIM B
MNIOCKOCTH, NEPNEeHAVKYNAPHON HanpaBneHWo Wanka-cTepeHb. [PoTHKeHHOCTb MOXeT
ObiTb KaKk B OAHOM HanpaBneHUM (BbITAHYTAA NAACTUHA, CTepKeHb) UNN B HECKOMbKMX
HanpaBneHnAx (CeKTop, Kpyr, keagpaT v Apyrue ¢urypsl). Kpome Toro, NPOTSKEHHBIN
SNEeKTpoA  MOXeT WUMEeTb  CMOXHYI0  M30rHYTylo c¢opMy. B  vactHoctn, B
MPEeMMYLLECTBEHHOM BapuaHTe TMPOTSXKEHHLIN 3MEeKTpoA nponeraeT napannensbHo
(BAOMNB) Kpasi U3ONALMOHHOW AeTany U30MATOpPa Ha HEKOTOPOM PAcCTOSHWN OT Kpas unm
psgom ¢ HUM. B Tom cnyvyae, korga u3onsauvoHHas geTanb uMMeeT Kpyrnyo cdopmy B
nnaHe, NpOTAXKEHHbIA 3MeKTPoh MOXET WMETb hOPMY OKPYKHOCTM (vnn  durypeil,
OrpaHU4EHHOWN ABYMS KOHLIEHTPUYECKUMU OKPYXXHOCTAMM) UMK €€ YacTU.

Ans peleHns 3aaayn HacTOALEro M306PETEHNS NPOTSIKEHHDI 3ANeKTPOoL AOMKEH
HaXxoAMTbCA B CEKTOPE, OTCYUTBLIBAEMOM OT OCWU, PAaCMONOXEHHOM BOOMb HanpaBreHUs
Lianka-crepxeHb, umerolleM yron He MeHee 150°. 3To Heobxoaumo ANs Toro, YTo6bl
obecneunTb BO3MOXHOCTb NEpPexofa MepeHanpPsKeHUs, ANs 3anTsl OT KOToporo u
HEOOXOAUMbI  U3ONATOPLI-PaspAAHUKA, C OAHOrO M3oMsTOpa  Ha apyron, 6es
HEOOXOANMOCTU  TOYHOW B3aWMHOI  OpUEHTaLMM U30NATOPOB-Pa3PSAHUKOB  Apyr
OTHOcUTeneHO fApyra. bnarogaps ToMmy, 4TO NMpPOTSXKEHHBIA 3MEKTPOA He sBnseTcs
COCPEA0TO4eHHbIM, a nponeraeT B cekTope He MeHee 150°, oH MoxeT 06pa3oBbIBaTHL
PaspafHble 3330pbl KaK C OCHOBHBIM 3MEKTPOAOM TOrO M30MATOpa, Ha KOTOPOM OH
yCTaHOBNEH, Tak U C OCHOBHbIM 3M1EKTPOAOM COCEAHEro M30NATOpa B M0G0 OpUeHTaL K.
MpeanouTUTensHO, YToBbl NPOTSXKEHHDIA 3NEKTPOS, 3aHUMAa CeKkTop He mexee 180° unu
210° wrm 240° wvnn 270° wnm 300° unm 330° wnu gaxe 360° (To ecTb nonHyto

OKpY)KHOCTb), MOCKOITbKY B 3TOM Cny4yae CHUXKAEeTCs BenuuuHa pa3psagHOro NnpomMexxyTka
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MEXAY NPOTSHKEHHBIM 3MEKTPOAOM W OCHOBHLIMU 3NEKTPOJAMM B KPAWHUX MOMOXEHUSX,
HO JAaxe npu 3aHATUM cektopa 150° nopobHble paspsgHbie NPOMEXYTKM MoryT
obpasoBbiBaTLCS.

Heo6xoAnMo oTMeTUTb, YTO NepeHanpsKeHe MOXeT NepeaaBaThCs He TOMbKO
MEXAY NPOTSKEHHBIM  3MIEKTPOAOM W OCHOBHLIMA  3MEKTPOAAMU, HO W Mexay
NPOTHKEHHLIM  3NIEKTPOAOM U MPOMEXYTOYHbIMM  3neKTpoaamMu. B Takmx cnyyasx
HacToswee  u3obpeTeHMe  Takke  BHIMOMHAET  CBOKW  ponb,  oBecneunsas
paboToCnoCcoBHOCTL rMPNSHALI U30NSTOPOB-PA3PALHUKOB HE3aBUCUMO OT opueHTauun
W30NATOPOB B MMPNsAHAE APYr OTHOCUTENbHO Apyra. TepMUHbI «M30NATOP» U «N3ONSTOP-
paspsAaHUK» UCMOMb3YIOTCA B HACTOAWEM W306pEeTeHUM KakK CUHOHUMUWYHBbIE B TOM
CMbICNe, 4TO KOTAA B HAaCTOSLEM OMNUCaHUMW YNOMWHAETCS W3OMATOP, MOA  HUM
NoAPa3yMeBaeTCs U3ONATOP-Pa3psAHUK, MOCKOMbKY W3OMATOP B COOTBETCTBUM G
n3obpeTeHneM CHabXeH paspsigHUKOM.

B o4HOM 13 BapuaHToB peannsaumm n3oBpeTeHNs NPOTSHEHHbI aneKkTpoa MoXeT
VMETb MeXaHU4YecKoe COeauHeHne C OCHOBHbIM anekTpofoM. Mockonbky MexaHuueckoe
Co€AMHEHNe MOXeT MpeanonaraTe U 3NEKTPUYECKOE COeAMHEHWE (Hanpumep, cBapka
WK ipyrne), TO B HEKOTOPLIX BapUaHTax NPOTSAXEHHBIN 3NeKTPOA NpeaHa3HavaeTcs ans
obecrneveHns 3NeKTPUYECKOro paspsda C OCHOBHLIM UMK NPOMEXYTOYHBIM 3NEKTPOAOM
CoceqHero u3onaTopa npu 6o OpueHTaLMN N3ONATOPOB APYr OTHOCUTENBHO ApYra.

B Toxe BpemMa B OCHOBHOM BapuaHTe OCYLLECTBREHUS n3obpeTeHus
NPOTSKEHHbIN 3NEKTPOA HEe WMEET 3reKTPUYECKOr0 COEeAMHEHUS G OCHOBHBIMUA W
MPOMEXYTOUHBIMU 31EKTPOAAMU KaK TOTO U3ONATOPA, HA KOTOPOM OH YCTAHOBMEH, TaK W
cocegHero usonsaTopa. NpoTsKeHHbI 3MeKTPoa MOXET pasmelaTbCA Tak, 4Tobbl BbiTh
Ha PACCTOAHUM OT BCEX OCTalbHbIX 3EKTPOAOB (HANpUMeEpP, OAMHAKOBOM WM MPUMEPHO
paBHOM ANsi OCHOBHOrO 31€KTPOAa CBOEro M30MATOpa Y OCHOBHOO 3MEeKTPOAa COCeAHEro
nsonsTopa). B Takom cnyyae npOTSKEHHLIA 3neKTPoA MOXeT 6biTh ycTaHoBneH Ha/B
AN3NEKTPU4HECKOM OCHOBaHWUW, NPEAYCMOTPEHHOM B U30NSTOPe. Takol BapuaHT NokasaH
Ha cur. 1,2 rae VM3oNATOp CHaGXeH AMINEeKTPUYECKUM OCHOBaHMEM 8, Bgonb Kkpas
KOTOPOro pacronoxeH MPOTMKEHHbIN 3nektpon 9. [pOTSKEHHbIA  3nekTpos He
obsizaTenbHO pacnonaraeTcs BAOMb Kpasi AUANEKTPUYECKOro OCHOBAHUS, Ha dur. 1,2
nokasaH NuLLb 0WH N3 BO3MOXHbIX BapUaHTOB.

MpumeHeHne ANMaNeKTPUYECKOro ocHoBaHUA obecneunsaeT ranbBaHU4ECKYH
pa3BA3KYy NPOTSHKEHHOro 3NEKTpoja OT APYrMX 3MEMEHTOB W3ONATOpa (OTMETUM, YTO
nofobHas ranbBaHWYeckas pa3Bs3ka MOXeT obecrneunsaTbes v Apyrumu cnocobamu unu
anemeHTamu). brnarogaps ToMy, YTO NMPOTSHKEHHbIN 3MEKTPOS HE UMeeT 3MNEKTPUHECKOro
COEAVNHEHUA C APYTMU aneMeHTaMn U30NATOpa, K 3TUM SIEMEHTaM He NpeabABNSIOTCS

gononHuTeneHble TpeboaHus, KOTOpble Obinu Obl CBS3aHbl ¢ HanUuMeEM Ha HUX
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SNEKTPUHECKOTO noTeHuwana u, Kak CrneacTBue, C BO3MOXHBIMU  3MIEKTPUYECKUM
ABMEHNAMU, KOTOPbIE MOTYT NPOMCXOAUTL KaK MeXdy 3NemMeHTamu CaMoro W3OonsTopa,
Tak ¥ Mexay 3nemMeHTamu COCeAHUX W3ONATOPOB U APYrUMM  SMeMeHTamu
anekTpoobopyaoBaHus. Kpome Toro, nockorbky M3oMnsTopsl U rupnsHgb NPUMEHSIOTCA
AN NOABELINBAHWSA NPOBOAOB Ha NUHUAX 3MeKTponepeaay, K HUM MpegbsBrsioTcs
AOCTaTOYHO CepbesHble TpeboBaHWsA N0 MeXaHW4YeCKOoN MPOYHOCTM, KOTOpble MOrnY Gbil
cTaTb elle Gonee XecTkMM, ecnu Bbl K MeXaHU4eckuM cunam Ao6asumnnch cunbl W
BO3/e/CTBUA, BbI3biBAEMbI€ 3MEKTPUYECKUMU MONAMM U UMNyNbcamuy. Takum obpasom,
ranbeaHuyeckas pasBsAska NPOTSHKEHHOro 3NeKTpoAa OT APYrUX SNEMEHTOB M30nsTopa
NO3BOMAET He YCMNOXHATb TPebOoBaHWSA K MeXaHUYECKUM U 3MEeKTPUYECKUM CBONCTBaM
n3onsATOpa, YTO ynpolaeT paspaboTKy KOHCTPYKLIMIA, MPUMEHSEMbIX Ha NPaKTUKE.

B nokasaHHom Ha cur. 1,2 BapuaHTe MPOTSKEHHBIN 3NeKTpoq YCTaHOBMNEH C
BbICTYNaHWEM 32 KOHTYP AM3NEKTPUYECKOrO OCHOBAHMWS B MIOCKOCTY, nepneHguKynApHon
HanNpPaBnNeHWUIo Lanka-CcTepxeHb, ANA TOro, YTobbl MPOTSKEHHbIA 3MNEKTPOS U OCHOBHbIE
SNEeKTPoAbl U3ONATOPOB HaxoAunuCh B npepenax npsAMOA BUAWMOCTM U He 6binu
3aKpbiTbl Apyr OT Apyra AUINeKTpUYeckUM ocHoBaHuem. [pu 3TomM MoxeT 6biTb
MPEeAYCMOTPEHO, YTO JMEeKTPOA BLICTYNAKT 3a KOHTYP (Kpail) AManeKTpU4ecKoro
OCHOBaHUA B NJIOCKOCTW, NEPNEHAMUKYNSPHON HanpaBrieHUIO LarnKa-CTepXXeHb, Ha BCEM
WM GorblLUen YacTu NPOTSKEHWUS 3NeKTPoAa BAONMb Kpas (KOHTYpa) AMANEKTPUYECKOro
OCHOBaHWA. bnarogaps aTomy npu nioGoil  yrroBOW  OpMEHTaLUMU  UM30NsTOpa
OTHOCUTENbBHO COCEAHEro M30MATOpa WX JMEKTPOAbI UMK, MO MeHbLUeR Mepe, yyacTKu
3NeKTpoaos OyAyT HaxoAUTLCA B Npeaenax NPsSIMOA BUAMMOCTM U, TEM CaMbiM,
thopmmrpoBaTh pa3psgHbie NPOMEXYTKM.

B HekoTOpbIx BapuaHTax MPOTSKEHHBLIA 3MEKTPOA MOXET M He BbICTYnaTb 3a
KOHTYP AWSMEKTPU4ECKOro OCHOBaHWS, €CnM Npu 3TOM 06EecneynBaeTcs yCrnoBus
paspsifa. Hanpumep, paspsa MoxeT orwbaTb Kpail AUBNEKTPUYECKOro OCHOBAHWS W
nocTynaTb Ha dNEKTPOA, KOTOPbIN HE HAaXOAWUTCA B npejenax BUAUMOCTN OT 3NeKTpoaa,
ABNAIOLLErocs NCTOYHUKOM pas3psiaa (C KOTOPOro paspsj pasBUBAETCS MO HAMPaBMNEHMIO K
HeBbICTYnaroLemy 3a kpai OCHOBaHUs anekTpoay). Kpome Toro, M3onsTopbl MoryT UMETb
NapHble NPOTSXEHHbIe BAONb Kpas AUSNEKTPUHECKOrO OCHOBAHWA 3MeKTPOAbI, KOTOPbIi
MOryT ObiTb PacnonoXeHbl € PasHbIX CTOPOH AWIMEKTPUHECKOrO OCHOBAHMS (Hanpumep,
no CywecTsy HanpoTue Apyr Apyra) W MOMYT UMETb 3NEKTPUHECKOE COeMHEHME,
ornbaiowiee vnu NPOXOAsiLIEe Yepes AWIMEKTPUYECKOe OCHoBaHMe. B Takom cnyvae
Pa3spsaga OyaeT nocTynatb Ha TOT 3MEKTPOA, KOTOPbIA AN HEro «BUAEH», HAXOAMTCS B
npsAMoi focTynHocTy 6e3 ormbanus.

B npeumywecteeHHOM BapuaHTe MpPOTSKEHHbIA  3MNEKTPOA  MEXaHMYEcKM

3aKpenneHsl Ha/B AV3NEKTPUYECKOM OCHOBAHUM (Hanpumep, Ha/B ero pebpe, B Takom
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Ccryyae NPOTAXEHHbIN SMEKTPOA MOXET Ha3blBaTbCS MPOBOASLLAM pebpom). Bnarogaps
TakoMy — pacnonoXeHwto  anekTpoAa  YAaeTcA  CHWM3WTL  pacxol MeTanna  u,
COOTBETCTBEHHO, BEC M30NATOPOB, MOCKOMbKY 3NEKTPOJ, pacnonaraeTtcs B6MuUau Kpas
W30MALMOHHON AeTann U OTCYTCTBYeT HeOBGXOAMMOCTb MPUMEHEHNS OOMNONHUTENbHBIX
4acTed, koTopble Obl CBA3LIBANM pacnpeaeneHHbiil BAOMbL Kpas [AManeKkTpuyeckoro
OCHOBAHUA 3NEeKTPOA C Y3NOM KPEenneHWs 3nekTpoja Ha/B Lanke, CTepXHE unu
W3OMALMOHHON pAeTanu. 3akpenneHue 3neKkTpoJoB Ha AN3NEKTPUYECKOM OCHOBaHUU
(M30NAUMOHHON AeTanu, Warke, CTEPXHE) MOXET OCYLLIECTBIMATLCA C NOMOLLbIO KreeBbIxX
Wi~ SALUENKNBAIOLLIMXCA  COBAMHEHUIA WM Xe nyTeM 0o6XaTus AUANEKTPUHECKOro
OCHOBaHMs CBEPXY/CHU3Y WM NO BCEMY KOHTYPY, €CNi 3NEKTPOA WM ero MOHTaKHas
YacTb BbIMONHEHbI, Hanpumep, B BUAe Konbua.

B Apyrom BapuwaHTe anekTpogsl MoryT 6biTh 3aKpenneHbl B AMaNeKTPUYECKOoM
OCHOBaHUW (M30MALUMOHHOIN feTany, warke, CTepXHE) MPU NIroTOBNEHUM (HaNpPUMep, npw
3anveke B (hOpMy 3aTBepaesalolleit cmecy, obpasyiollent N30NALMOHHYIO AeTanb) unu
nocne, Hanpumep, Ha MeCcTe ycTaHOBKW (HanpumMep, NyTeM BBUHYMBAHWA UMW BBOAA C
NOCNEeAyONM  NPUKNeNBaHMemM Wnu 3aluenkuBaHueM 3nexkTpoga B OTBEpCTUE B
AeTanu/wanke/ctepxHe). B aTom crniyyae BO3MOXHO NPOCTbIM NyTEM nofnyyatb Yyxe
FOTOBbIE  W3OMATOPbI € MPOTSXKEHHLIMW  BAOMb  Kpas  [UAMEKTPUHECKOro
OCHOBaHNA/M3ONALMOHHON AeTanm 3MeKTPoAaMM, YTO YNpOLLAeT MOHTax rMpnsHa, unm
KE, KaKk U Bbllle, BO3MOXHO MOAEPHW3NPOBATh CyLIECTBYIOLUME MMPASHALI W3ONATOPOB
unn ynpowaTte TPaHCNOPTUPOBKY B TOM Cnyyae, KOrga CMOHTUPOBAHHbIE B n3onatope
ANEKTPOAb! HaYMHAIOT 3aHUMaTb U3BLITOYHOE NPOCTPaHCTRO.

B npeumywiecTeeHHoM BapuaHTe anekTpon WMeeT BAOMb Kpas AnaneKTpuyecKoro
OCHOBaHuA AnuHy He meHee 0,4, 0,45 wnu 0,5 anuHbl KoHTYpa (Kpas, nepumeTpa)
WM30MALMOHHON AeTanm B NoCKOCTYW, NepreHauKynspHON HanpasneHno Lanka-cTepXxeHb
(To ectb B nnOCKOCTM, B  KOTOPOM AN3MEKTPUYECKOE  OCHOBaHWE uMeeT
MPEMMYLLECTBEHHYIO MPOTSAXKEHHOCTb, HaMpUMepP, B FOPU3OHTarlbHOM MAOCKOCTU, Koraa
TMpNAHAa U30NATOPOB BWCWT CBepxy BHW3). Koraa AnvHa anekTpoga cocTasnseTr
MONOBMHY ANWHBI  KOHTYpa, npu ntoboil OpuMeHTaUMM COCeqHUX M30MSTOPOB apyr
OTHOCWMTENbHO  [ipyra OCHOBHOW 3MEKTPOA M MPOTSKEHHBIA  3MEKTPOA oyayr
06pa3oBbIBaTL Pa3psAHbIA MPOMEXYTOK, MOCKOSbKY 3nekTpoAbl OyayT HaxoauTbea Apyr
Hal Apyrom nnu B Npeaenax npamoid BUANMOCTM Apyr Apyra. [laxe B TOM criyyae, Korga
SNEKTPOoA MMEET BAOIb Kpas AUINEKTPUYECKOro OCHOBaHUSI ANUHY He MeHee 0,4, 0,45,
anekTpoAbl GyAayT obpasoBbiBaTh paspsaHLIE NPOMEXYTKY, MOCKONbKY Aaxe B CaMOM
XyAwem  crnyyae, korga  anekTpoAbl  COCEAHWX  W3OMATOPOB  HAXO4STCS  Ha
MPOTMBOMONOXHBLIX CTOPOHAX W3ONATOPOB, 3NeKTpoAbl ByAyT HaxoauTbCs B Npegenax

npsAMoA BUOAWMOCTM U 3TO MNO3BOMUT Pa3BMBaTbCA  JNEKTPUYECKOMY paspagy.
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MpuUMeHeHue 3nNeKTPOAOoB, NPOXOAALMX BAOMb NULWbL YACcTU KOHTYpa ANINEKTPUYECKOro
OCHOBaHWs1, MO3BONAET CHU3UTb Pacxoh MeTarnsna Ha 3neKTpoAbl U, COOTBETCTBEHHO BEC
N30nATopa, NPU COXPaHEHWU YNPOLLUEHUA MOHTaXa FMPRsiHAbl U3ONATOPOB, MOCKOMbKY
MOHTaXXHUKWN MO MpexHEMY MOryT He obpawjaTe BHUMaHWsi Ha YrroBYIO OpUEHTaLUIo
N30NATOPOB APYr OTHOCWUTENBHO ApYyra NPU MOHTAaXe, MPU COXPaHEHUWN rPO303aALLUTHBIX
CBOWICTB rMpnsnAbl U3ONSATOPOB.

B TO e BpemMsa B NpeanovYTUTENBbHOM BapuaHTe 3NeKTpon orubaeT KOHTYp
ANINEKTPUHECKOrO0 OCHOBAHUSA B MIOCKOCTU, MEpPneHAUKYNApHOA HanpaereHWUo Luanka-
CTEepPXeHb, MO BCEN ANWHE YKa3aHHOro KOHTypa. JTO MOXeT obecneunTb ynpolieHve
NPOW3BOACTBA W3ONATOPOB W YCTPaAHEHWE KPUTUYHBIX pexmMoB paboTbl, korga
anekTpoabl MoryT o6pas3oBbiBaTh paspsgHble napbl TOMbKO € GoOnbwMMKU paspsaaHBIMU
NPOMEXYTKaMMU.

[vanekTpy4eckoe OCHOBaHWE B MraHe UMeET MPeMMYLLECTBEHHO opMy Kpyra.
AdnanexkTpuyeckoe ocHoBaHWe MOXeT OblTb MexaHWYeCKM CBSA3aHO C LWankouW wnu
crepxHeM. Hanpumep, Ha dur. 1,2 nokasaH cny4an, Korga auanekTpu4eckoe ocHoBaHue
8 yctaHoBneHo Ha wanky 1. OcHoBaHNe MOXeT ObiTb HEPA3PbIBHO COEAMHEHO C KaKuM-
nmbo anemeHTOM wusonaTopa. B TO e Bpems Ans obpasoBaHus u3onaTopa B
COOTBETCTBMM C HACTOSWUM U30OpeTeHVeM MOXET MNPUMEHATLCA YCTPOWUCTBO ANA
YCTaHOBKM Ha U3ONATOP C paspsgHVKOM, COAepXallee AM3NEKTPUYECKOe OCHOBaHue W,
Mo MeHbLUEN Mepe, OANH MPOTSKEHHbBIA ANEKTPOA, Pa3MELLEHHbIA Ha/B AMINEKTPUYECKOM
OCHOBaHWUM BAOMNb Kpasi 3TOr0 OCHOBaHUSA ¢ o6ecnevYeHnemM BO3MOXHOCTM (hOPMMPOBaAHUS
MeXay MNPOTSXKEHHbIM 3rEeKTPOAOM W 3NEeKTpoAaMu  pas3psifHUMKa  INEKTPUYECKUX
paspsaos. [ManekTpuyeckoe OCHOBAHME TaKoro YCTPOMCTBA MOXET npeaycmartpuBaTh
BO3MOXHOCTb YCTAHOBKW/3aKPENMEHUS Ha LLAMNKE UMN CTEPXKHE U3oNSATOpA.

MpoTsHxeHHOCTb 3nekTpoda BAOMb Kpas (KOHTYpa) AN3NEKTPUYECKOro OCHOBaHUSA
obecneunsaeT ynpouweHne paboTbl MOHTaXHWUKOB BCMEACTBME TOro, 4TO AnSA
obpasoBaHuA pas3psgHbIX MNPOMEXYTKOB, KOr4a 3neKkTpoAbl COCEAHWUX W3ONATOPOB
Haxo4ATCA APYr HaZ4 APYrOM Mnu B npegenax NpsMoi BMAMMOCTU, Tenepb He Tpebyetca
noBopaynBaTh U30NATOPbL! UNW 3NekTpoAbl. Kpome Toro, NPpOTAXEHHbIA 3NeKTpo4 MOXET
OTBOAUTE PaspPsafHY Ayry OT M3ONSAUMOHHOW AeTanwu/guaneKkTpu4eckoro OCHOBaHMWSA
N30MATOPA, NOBbLILWAs TEM CaMbiM CPOK CIyXObl M30NATOpPa B COOTBETCTBMMU C HACTOALMM
n3obpeTteHnem, nockonbky 6€e3 Takoro MpPOTAXKEHHOrO 3JNEKTpoja Ayra MOXeT
nospexaaTb N30NALMOHHYIO AeTanb UM OCHOBaHUE BNMOTb A0 PaspyLLEHWS.

OnucaHHble BbIWE TUPNAHABI MOrYT MNPUMEHATBCA B 3NeKTpoobopyaoBaHWUK,
Hanpumep, B NUHWAX anekTponepeAayn. B YacTHOCTW, NUHMA anekTponepesayn MOXeT
conepxartb Onopbl, U30NATOPLI, cCoOBpaHHble B rMpnsaHAbl, W, NO MEHbLUen Mepe, OaWH

HaxoAsLWMWACA NOL BbICOKMM 3NEKTPUYECKUM HarpsHKeEHUEeM NpoBOA, MeXaHUYecKu
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CBS3aHHbIA HEMOCPeACTBEHHO WNKM MOCPEACTBOM KPEMeXHbIX YCTPOMCTB C MEpBbIMU
W30NSATOPAMU TUPMSIHA W30NATOPOB, MPUYEM TUPMSHAbI W3ONATOPOB  MEXaHWUYECKM
3akpenneHbl Ha onopax. Mo meHblueit Mepe, aBa wnu Gonee msonATopa B OAHOW WNW
6ornee rupnsHaax MoryT ObiTe BbIMONHEHbI B COOTBETCTBUW C M0ObIM U3 BbILLEOMUCAHHBIX
BapnaHToB. [lpUMEHeHWe  TakMx  W3ONATOpoB  obecrieymBaeT  MOBbILLEHHYIO
rPO303aLLNLLEHHOCTD NVHWIA dreKTponepesay, a 3Ha4YUT UX HaAeXHOCTb U YCTONYMBOCTD
paboTbl, 3@ CYET rPO303aLYUTHBIX CBOUCTB rMpnsaHA, obpasyemblx TakuMu U30NATopamMu.
B To %e BpeMsa 3a CYeT MPOTSHKEHHOCTW 3MEeKTPOAOB M30NsATOpoB obecnevnsaeTcs
yrpoLleHNne MOHTaXa rupnaHg uvsonsTopoB. B Tom cnydae, korga B rupnaHgax
UCMONb3YITCA oanH U Gonee M3oNsSTOPOB-Pa3pPSOHMKOB, MOBLILIAETCA A0MNYCTUMOE

paboyee HanpsXeHWe 1 Knacc rpo3os3allnTbl NMHAW 3NeKTponepesaqu.
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®OPMYJIA U3OBPETEHUA

1. M30nATOp, BBLINOMHEHHbIA C BO3MOXHOCTBIO COEAMHEHUA C COCEAHVMM
N3onsaTopamMun 1 coaepXaliui Wwanky, CTepXeHb, U3ONALUUOHHYIO AeTanb U U30NSLMOHHOE
TEno, BbINOMHEHHOE U3 AW3NEKTPUKa U 3aKpenneHHoe Ha WU3ONAUMOHHOW AeTanu, ABa
OCHOBHbIX 3r1€KTPOAa, MEXaHWYECKN CBA3aHHbIX C W3ONAUMOHHBIM TENOM, U ABa WUNK
Bonee NPoMEXYTOYHbIX ANEKTPOAOB, MEXAHUYECKN CBA3AHHbIX C U30MASLMOHHBIM TENOM U
YCTaHOBMNEHHBIX C BO3MOXHOCTbIO (POPMUPOBAHUA MEXAY CMEXHBIMA OCHOBHbLIMK U
NPOMEXYTOYHBIMU  3MEKTPoAAMMU, a TalKe MeXAy CMEXHbIMA MNPOMEXYTOUYHbIMU
arnekTpoAaMu INEKTPUYECKUX paspsAoB, OTMIMYAKOWMMUCA TEeM, YTO COLEPXMT, No
MEHbLUEN Mepe, OAMH MPOTSKEHHbIW 3NEeKTPo4, MPOXOASLMUA B YrIIOBOM CEKTOpe He
mMeHee 150° OT ocu, pacrnonoXeHHOW BAOMb HaNpPaBNEHUS LUAMNKa-CTEPXEHb, C
obecneyeHMemM BO3MOXHOCTU (POPMUPOBAHUA 3MEKTPUYECKOrO paspsiga C OCHOBHbIM
u/vnn  NPOMEXYTOYHbIMW  3MEKTPOAaMM  U3ONATOPA, Ha  KOTOPOM  YCTaHOBMEH
NPOTSXKEHHbIA 3NeKTpod, W/WNU C OCHOBHBIM W/WIMN NPOMEXYTOYHBIMU 3NEKTPOoaaMM
coceHero n3onsATopa nNpu coeauHEHU U30NATOPOB.

2. Vsonatop no n. 1, OTNWYalOWMUNCA TEM, YTO NPOTSKEHHbIA 3NEKTPo4 UMeeT
MeXaHN4Yeckoe CoeAnHEHNE C OCHOBHLIM 3MEKTPOAOM.

3. Usonatop no n. 1, OoTNMYalOWMNCA TeM, YTO CHabXeH [OUINeKTPU4ecKum
OCHOBAHWEM, MPUYEM TMPOTSHKEHHbIA 3NeKTpoA YCTaHOBMEH Ha/B [AWU3NEKTPUYECKOM
OCHOBaHWMW.

4. WNsonstop no n. 3, OTAMYaOWUACA TEM, YTO NPOTSHKEHHLIV 3NEKTPOA
pacnonoXeH BROMb Kpas AUINEKTPUYECKOro OCHOBaHMS.

5. Wsonatop no n. 3, OTNWYaOWMUACA TeM, 4YTO MNPOTSHKEHHbIA 3NEeKTPopa,
YyCTaHOBMIEH C BbICTYMaHUWEM 3a KOHTYP AOW3MEKTPUYECKOro OCHOBaHUA B MNIIOCKOCTW,
nepneHanKyNApHON HanpaBneHWIO Wanka-CTepXXeHb.

6. N3onatop no nN. 3, OTNMYAKOLWMIACA TeM, YTO OUIEKTPUYECKOE OCHOBaHWe
MEXaHUYECKN CBA3AHO C LLIANKOW UMK CTEPXKHEM.

7. T'mpnsaHaa n3onAaTopoB, OTNMYAOLWAACA TEM, YTO COAEPXKUT, MO MEHbLLEN Mepe,
ABa usonaTtopa no nobomy u3 nyHkTos 1-6.

8. YCTpo#cTBO ANA YCTaHOBKM Ha W3ONATOP C pPaspsgHUKOM, coAepaulee
ANANeKTpU4eckoe OCHOBAHWE U, NO MEHbLUEN Mepe, OAWH NPOTSXEHHbIA 3NEKTpoA,
pasmelleHHbI Ha/B OWANEKTPUYECKOM OCHOBaHWW BAONMb Kpas 3TOM0 OCHOBaHUS C
obecneyeHMem BO3MOXHOCTU (POPMUPOBAHUA MEXAY MNPOTSKEHHBIM JNEKTPOAOM W

aneKTpo4aMu paspsaHMKa SNEKTPUYECKUX paspsaos.
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9. YcTpoicTBo Mo n. 8, oTnuuaioleeca Tem, YTO AUINEKTPUYECKoe OCHOBaHME
BbIMOMTHEHO C BO3MOXHOCTbIO YCTaHOBKW/3aKpenneHus Ha warnke wnn cTepxHe
nsonaTopa.

10. NNHMA 3neKkTponepenayn, COAEpXKalyas oropbl, M3OMATOPbl, COOpaHHbIe B
TUPNSHABI, ¥, NO MeHbLIE Mepe, OAVH HaXOAALMIACA NOA BbICOKUM 3NEKTPUHECKNM
HaMpsKEHWEM MPOBOJ, MEXaHWYeCKN CBA3aHHbIA HEMOCPEeACTBEHHO Unu MOCPeACTBOM
KpEneXHbIX YCTPOCTB C NePBbIMA U3ONATOPAMU MMPNSAHA NSONATOPOB, MPUYEM TMPNAHAD
W3OMATOPOB MEXaHWYeckn 3aKkpenneHbl Ha onopax, oTnuyalwascs TeM, 4To, no
MeHbLUe Mepe, ABa Unu Goree usonsTopa B 0OAHON Unu Gonee rMpnAaHAax BbINONHEHbI B

COOTBETCTBMU C NoBLIM 13 NyHKTOB 1-6.
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