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HJATUUK HAITPSOKEHUWA I DJIEKTPUYECKOI'O ITEPEKJIIOYATEJIA U
SJIEKTPUYECKUM EPEKJIIOYATEJL C TAKHM JIATUUKOM

O0sacTh TEXHUKHU

HacTosimee nzoOpereHne OTHOCUTCS K U3MEPEHUIO HAMPSIKEHUS B
BIIEKTPUYECKUX MEePEeKITIUaTeNsaX, B YaCTHOCTH, B aBTOMATaxX 3allUThl U B aBTOMAaTax
MOBTOPHOT'O BKJIFOUEHUS.

YpoBeHb TEXHUKU

OOGBIYHO aBTOMATHI 3ALIUTH U aBTOMAThl TOBTOPHOTO BKJIFOUEHUS
obecneunBarOTCA JATYUKAMH HAMPSKEHHs JI1 MOHUTOPUHTA HANpPsDKEHUs Ha BXOJE, a
B HEKOTOPBIX MPUMEHEHHAX TAK)Ke M Ha BbIXOJAe. TpaaguIMOHHbIE JaTYHKH
HaIpsDKEHUsT MOTYT 00€CIeunBaThCsl CHAPY)KH OCHOBHOTO KOPITyCa aBTOMATa 3aIUTHI
WJIM aBTOMAaTa MOBTOPHOTO BKJIIOYEHHS U MOTYT OBITh NMOJCOCIMHEHBI MEXIY
COOTBETCTBYIOLIEH KJIEMMOH aBTOMAaTa 3alIUTh/aBTOMATa MOBTOPHOI'O BKIIKOUEHUS U
3NEKTPUUYECKUM 3a3eMIIeHHEM. Takue NJaTUNKH CYIIeCTBEHHO YBEJIUYUBAIOT MAacCy U
pasMepsl Bcero OJI0Ka, 4aCThIO KOTOPOTO SIBJISIETCS aBTOMAT 3allUThl/aBTOMAT
MOBTOPHOT'O BKJIIOYEHHUSI, CHHXKAIOT HAJIEKHOCTD B CBS3U C JNOMOJHHUTEIbHBIMH
IpPOBOAAMH, COEUHSIOINMHU BHEIIHUN NaTUUK C CUCTEMON U3MEPEHHUs, a TAKXKe
NOBBIIIAIOT CTOUMOCTb MOHTaXa BCETO OJIOKA.

CyuectByeT moTpeOHOCTH XOTSI OBl B HACTHYHOM YCTPAHEHUH BbILIEYKa3aHHBIX
npobyiem.

Cy1uHOCTh n300peTeHust

B nepBom acnekTe n300peTeHuss 00ecneunBaeTCs SIEKTPUIECKOE
IepeKIIoYaInee yCTPOHCTBO, coaepKamiee:

NEPBYIO SJIEKTPUUECKYIO KJIEMMY, MOACOEUHEHHYIO K TIEPBOMY 3JEKTPHUUECKOMY
KOHTAKTYy,

BTOPYIO 3JIEKTPUUYECKYIO KIEMMY, MOACOEAMHEHHYIO KO BTOPOMY
3JEKTPUUECKOMY KOHTAKTY,

CPENCTBO AJIsl MEPEKJIIOUYESHHUSI BTOPOrO 3JIEKTPUUYECKOTO KOHTAKTA MEXAY

Pa3OMKHYTBIM COCTOSIHUEM U 3aMKHYTBIM COCTOAHUEM, U
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JATUUK HANpPsKEHUsS JJI1 U3MEPEHUs HANPs)KeHUs] Ha epBON 3JIEKTPUUYECKOM
KJIEMMe, IPUYeM AAaTUUK HANpPsKEHUs] COAEPIKUT AENUTEeNb HANPS)KeHUs, COAEP KAIIUN
TOYKY BXOJHOTO HaNPsIXKEHUs, COEAUHEHHYIO C IEPBOM 3JIEKTPUUECKON KJIEMMOM,
TOUYKY BBIXOAHOTO HAIPSI)KEHUs!, PACTIONOKEHHYIO MEXKAY TOUKAMHU BXOZAHOTO
HaINpPsI)KEHUsI U OTIOPHOT'O HANPSIXKEHUs, U TePBbIN KOHAEHCATOpP, NOACOECANHEHHbIN
MEXJy TOYKaMH BXOJHOTO HANPSKEHUSI U BBIXOAHOI'O HANPSKEHHUS.

Kak nmpaBujo, nepekiaoyariee yCTpOMCTBO UMEET 3JIEKTPOU3OJUPYIO U
KOPIyC, MPEANOYTUTEIbHO BKIIOYAOIHUHI 3JIeKTpon3onupyoiee GopmoBaHHOE
u3jenue, U 0 MEHbUIEH Mepe NEePBbIN U BTOPOH JIEKTPUUECKHUE KOHTAKTBI U NEPBbIN
KOHJIEHCATOp 00ecneynBarTcs (pa3MenieHbl) B KOPIyce, U IePBbIiH KOHIEHCATOP
PacCMoJIOKEH B KOPIyCe MEXKAY NepBOH U BTOpoil kiemMmamu. [lepBas knemMmma MOKeT
COEepKaTh BJIEKTPONPOBOAHBIN 3JIEMEHT, PACMOJOKEHHBIN B KOPNYCE U MPOX OASAIIUN
MEXAY MEePBbIM 3JEKTPUUECKUM KOHTAKTOM U HapPYy KHBIM (OTKPBITBIM) COEAUHHUTEIEM
MEePBOU KJIE€MMBI, BTOPas KJIEMMa COAEPIKUT 3JEKTPONPOBOAHBINA 3JI€MEHT,
pPacmoIOXKEeHHbIN B KOPIyce, U NPOXOAAIINN MEXIY BTOPbIM KOHTAKTOM U Hapy>KHbIM
COEIMHUTEIEM BTOPOH KJIEMMBI, U MEPBBIA KOHAEHCATOP PACIOIOXKEH MEXAY
3JIEKTPONPOBOAHBIMHU 3JI€EMEHTaAMH. B TUMHYHOM BapuUaHTE 3JE€KTPONPOBOAHBIN
3JIEMEHT MEPBOM KJIEMMBbI U 3JIEKTPONPOBOAHBIN 3JIEMEHT BTOPOU KIE€MMBI,
NEepPNeHAUKYJISIPHBI, UJIU MO CyLUIeCTBY NEPIEHAUKYISPHBL, APYT APYTY.

[IpeanodTUTENbHO NEePBBIH KOHIAEHCATOP PACIIONIOXKEH OJIMKEe K
3JIEKTPONIPOBOJAHOMY 3JIEMEHTY BTOPOH KJIEMMBI, Y€M K 3JE€KTPONPOBOJHOMY
3JIEMEHTY MEePBOM KJIEMMBbI, IPUYEM KOHIEHCATOP NPEAMNOYTUTEIBHO PACIIONOKEH
CME3KHO (psiIOM) C 3JIEKTPOIPOBOAHBIM 3JIEMEHTOM BTOPOH KJIE€MMBI.

B npennoyTuTenbHBIX BApUAHTAX HUCIIOJNb3yETCs IO MEHbLIEH Mepe OHA
TOKOU3MEPUTEIIbHAS KATYILIKA, PACIOJIOXKEHHAsA BOKPYT 3JIEKTPONPOBOAHOTO 3JIEMEHTA
BTOPOU KJIEMMBI, IPUYEM NEPBbIA KOHAEHCATOP PACIOJOXKEH PAAOM C YKa3aHHOU IO
MEHbIIEH Mepe OAHON TOKOU3MEPUTENbHON KAaTyIIKOH.

ITepBbIit KOHAEHCATOP MOXKET 00ECTIEUNBATHCS HA 3JIEKTPONPOBOIHON Omope U
COEIMHEH C HEH 3JIEKTPUYECKH, IPUUEM ONOPA PACIOJIOKEHA B KOPIyCce U
3JIEKTPUYECKHU COEIMHEHA C MepBON KJIeMMOU. IlepBblii KOHAEHCATOP MOXKET
obecneunBaThCA HA KOHLIE OMOPBI M MPEANOYTUTENHHO UMEET TaKy0 GopMy U Takue
pasMepsl, YTO OH MJIOTHO OXBAaThIBAET KOHEL onopsl. Ilepsas kieMma MOXET

COJZIEPKATh 3JIEKTPONPOBOAHBIN 3JIEMEHT, PACIOJOKEHHBIM B KOPIYCE U MPOXOISILUA
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MEXAY MEePBbIM 3JIEKTPUYECKUM KOHTAKTOM U HAPYKHBIM COCNUHUTEJIEM NEPBOU
KJIEMMBI, IPUYEM ONOPa MEXAHUYECKHU COEAUHEHA C 3JIEKTPONPOBOIHBIM 3JI€EMEHTOM
UJIA BBINIOJIHEHA C HUM KaK OJHO LIeJIOE, TaAK YTO ONOPa U 3JIEKTPONPOBOAHBIN 2JIEMEHT
3JIEKTPUYECKHU COEAUHEHBI ApYT ¢ ApyroM. Omnopa MOXeT NPOXOAUTh OT
3JIEKTPOIPOBOJHOIO 3JI€MEHTA NEPBOM KIEMMBbI B HalIpaBJIE€HUU BTOPOU KJIEMMBI, U HA
ornope obecreuynBaeTcs NepPBbIil KOHIEHCATOP, MPEANOYTHTEIbHO HA KOHIE OMOPHI,
MeXIy IepBOH U BTOpoH kiaemMMamu. Onopa MOXKeT UMEeTh OCHOBHYIO 4acCTh, KOTOpas
NPOXOAHUT BOOK OT 3JIEKTPONPOBOJHOIO 3JIEMEHTA MEPBON KJIEMMBbI, U KOHLEBYIO
4aCTh, KOTOPasi OTXOAUT NEPIEHAUKYIAPHO U HAKJIOHHO OT OCHOBAHMUS B
HanpaBJIEHUU BTOPOU KJIEMMBI.

Tunuunbli NepBBI KOHACHCATOP COAEPKUT MEPBBIA U BTOPOH 3JIEKTPUIECKUE
NPOBOAHUKHU, MPEANOYTUTENHHO B (POPME COOTBETCTBYIOLIEH 3JIEKTPONPOBOIHOMN
MJIaCTUHBI, Pa3[eJeHHble TUIIEKTPUUECKON Cpeol, NpUUeM NepBblii IPOBOIHUK
COEMHEH 3JIEKTPUUECKH, U ONIUOHAIBHO MEXAHUYECKHU, C ONIOPOU, MPEANOYTUTEIBHO
¢ KOHIOM onopsl. IlepBbIii NPOBOAHUK U ONIOPAa MOTYT UMETh IO MEHbLIEH MEpe OAHY
COOTBETCTBYHINYK CONPATALYIOCS NOBEPXHOCTD, NPEANOUYTUTENBHO IO MEHbIIEH
Mepe OJHY COOTBETCTBYIOIIYIO LHIIMHAPUYECKYIO OBEPXHOCTD, I O0JIerdeHus ux
COEIMHEHUS.

B nmpennouTuTenpHBIX BapUaHTaX MepPBbIil KOHAEHCATOP UMEET KYIOJI000pa3HYIO
¢dopmy. [IpennoyTuTEeNbHO MEPBBIH KOHAEHCATOP COAEPIKUT NEPBbIH U BTOPOH
3JEKTPUUECKHE MIPOBOJHHUKH, MPEAINOYTUTEIBHO B (POPME COOTBETCTBYIOLIEH
3JIEKTPONPOBOAHON IJIACTUHBI, pa3Ae/IeHHbIE AUBJIEKTPUUECKON Cpeol, U NEPBBIN U
BTOPON NPOBOAHUKHU U MPOMEKYTOUHAsA JUIJIEKTPUUECKAs Cpela UMEIOT
KynonooOpasuHyw ¢opmy. [lepBblii KOHIEHCATOP NPEANOUTHTENBHO COAEPIKUT
KOJIbIIEBYIO YaCTh CTEHKH, MPEANOUYTUTEIbHO UMEIOIYI0 HIIMHAPUIECKYIO Gopmy.
IIpenno4YTUTENBHO NEPBBIA KOHAEHCATOP CUMMETPHUYEH OTHOCUTEIBHO €r0
LHeHTpaibHOH ocu. [IpenmouTurenpHo nepBbiil KOHAEHCATOp UMeeT U-00pa3Hyro
dbopmy B ceueHHH, B3SITOM NapaliIebHO €ro HeHTpanbHOH ocu. IIpennoururenpHo
NEePBBIH KOHIEHCATOP UMEET KOJbLIEBYIO (OPMY B CEYEHHH, B3SITOM MEPIEHIUKYISPHO
ero HeHTpaiabHoi ocu. Konbuesas 4acTh CTEHKH, IPEANOUYTUTENBHO BHYTPEHHSS
MOBEPXHOCTH KOJIBLIEBOH YaCTH CTEHKH, MOXKET OBITh MEXaHMYECKU COCIMHEHA U

BJIEKTPUYECKH C OMOPOH, MPEANOUTUTEIBHO CO CBOOOIHBIM KOHLIOM Omopsl. [lepBbrii
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IPOBOAHUK MOKET OBITh COEIMHEH 3JIEKTPUUECKH U MEXaHUYECKU C OTIOPOH,
NPEANOYTUTENBHO CO CBOOOAHBIM KOHI[OM OIIOPBHI.

B nmpennouTuTenpHBIX BapHaHTaX AEIUTENb HANPSIKEHUS MPeNCcTaBiIsieT coOo
€MKOCTHBIN JEeJIUTENb HANPSKEHUsA, NPEANOYTUTEIbHO COAePKALIUI BTOPOH
KOHAEHCATOp, NOACOCANHEHHBIN MEXAY TOUKAMHU BBIXOAHOTO HAM PSKEHUS U
OTMIOPHOTO HANPSIKEHUS.

B npennoyTuTeNnbHBIX BapUAHTAX MEPEKII0Yaoiee yCTPOUCTBO COOEPKUT
KOPIyC, NPEANOYTUTEIBHO 3JIEKTPOU3ONUPYIOMUN KOPIYC, U IO MEHbLIEH Mepe
NEPBBIA U BTOPOHU 3JIEKTPHYECKUE KOHTAKTHI U MEPBBIH KOHIEHCATOP 00eCIeYnBarTCs
B KOpHyce.

B npennoyTuTenbHBIX BApUAHTAX MEPEKII0YAroNIee YCTPOUCTBO COAEPKUT
KOHCTPYKLHIO C HU3KUM, NPEANOYTUTEIBHO HYJEBBIM UJIH MO CyLECTBY HYJIEBbIM,
3NEKTPUUECKUM MOTEHIHAJIOM BO BpeMs paboThI, 1 MEePBbIIl KOHAEHCATOP PACIOIOXKEH
pPAROM C KOHCTpyKuueld. KOHCTpyKIUs ¢ HU3KUM MOTEHLUHAJIOM NPEAMNOYTUTEIBHO
obecneunBaetcs B kopnyce. KOHCTpYyKIHs ¢ HU3KUM MOTEHIIUAJIOM IPEATOYTUTENHHO
pacnoJioKeHa Ha BTOPOU KJIEMMe.

B npeanoyTuTeNnbHBIX BAPUAHTAX BTOPAasi KJIEMMa CONEPKUT JIEKTPONPOBOAHBIN
3JIEMEHT, PACIIOJOXKEHHBIN B KOPNYCE U NPOXOASAIIUNA MEXAY BTOPBIM KOHTAKTOM U
Hapy>KHBbIM COEIMHUTEJIIEM BTOPOU KJIE€MMBbI, U KOHCTPYKLHUs ¢ HU3KUM MOTEHIUATIOM
PacrnosokKeHa Ha 3JEKTPONPOBOJHOM 3JIEMEHTE.

OnuuoHaIbHO KOHCTPYKLHUS ¢ HU3KUM MOTEHIUAJIIOM COAEPIKUT DJIEKTPUUECKU
U30JIMPOBAHHYIO My(TY UM KATYLIKY, PACIIOJNOKEHHYIO BOKPYT BTOPOM KJIEMMBI.

B npennoyTuTeNnbHBIX BApHAHTAX KOHCTPYKLUS ¢ HU3KUM MOTEHIUATIOM
COJIEPIKUT KaTyUIKy JaTYMKa TOKA.

B npeanoyTuTenbHBIX BapUAHTaxX MEPBbINH KOHAEHCATOP BAEIAH B
3JIEKTPOU3ONISILIMOHHBIN MaTepUa UId OKPYXKEH 3TUM MATePUATIOM, KOTOPBI
IPEANOUYTUTENBHO MPEACTaBIsAET COO0H HYaCcTh KOPIyCa MEePEeKI0YA0IEeT0o
yCTpOICTBA.

B TunuuHBIX BapuaHTaxX NepBBIA U BTOPOU 3JIEKTPUYECKHUE KOHTAKTHI
NPEACTABISAIOT COOOH YacTh BAKYYMHOI'O BBIKJIIOYATEJIS.

B HEeKOTOpPBIX BapHaHTax MEPEKII0YAIOIee YCTPOUCTBO MPENCTABIsIET COOOMH

ABTOMAT 3alIUThI.
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Bo BTOpOM acnekTe n3o0peTeHust 00ecednBaeTcs HIEKTPUIECKOe
NepeKIIoJaKnliee yCTpOilCTBO, COAepIKallee:

NEPBYIO 3JEKTPUUECKYIO KIEMMY, MOACOEIUHEHHYIO K IEPBOMY 3JIEKTPUUECKOMY
KOHTAKTY;

BTOPYIO 3JIEKTPUUYECKYIO KJIEMMY, MOJCOCANHEHHYK KO BTOPOMY
3JIEKTPUYE€CKOMY KOHTAKTY,

CPEeICTBO JJIs MEPEKJII0YEHHSI BTOPOTO 3JEKTPUUECKOrO KOHTAKTa MEXAY
Pa30MKHYTBHIM COCTOSIHUEM U 3aMKHYTBIM COCTOSIHUEM; U

JATUUK HapPsDKEHUsS U1 U3MEPEHUs HANPsKeHUs] Ha epBON 3J1€KTPUUEeCKOMH
KJIEeMMe, TpUYeM AaTUUK HaNpsKEHUs COAEPIKUT NeNUTEeNb HAalpsKeHUs, COAep KaIlui
TOUYKY BXOJHOI'O HAIpsIKEHHS, COEIUHEHHYIO C MTePBON 3JE€KTPUUECKON KJIEMMOI,
TOUYKY BBIXOJHOT'O HAIpPsI’KEHUS, PACIOJOKEHHYIO MEXIY TOUYKaAMHU BXOJHOIO
HaNps>KeHUsI U ONIOPHOI'O HAMNpPsIKEHUs, U NePBbIi KOHAEHCATOP, MOJCOEANHEHHbIN
MEXJly TOYKaMH BXOJHOTO HaNpPsXKEHUsSI U BBIXOJHOI'O HaNPsXKEHUsI, U MePBbIH
KOHJEHCATOP UMeeT KymnoyjoodpasHyw Gopmy.

B Tperbem acnekte uzobOperenus obecneynuBaeTCsl JaTYUK HATIPSIKEHHUS,
COZEep KAIIUN AeIUTeNb HANPSIKEeHUsl ¢ TOUKOW BXOJHOIO HAaNPsI)KEHUsI, C TOYKOH
BBIXOJJHOTO HANPSIKEHUsI, PACTIONOXKEHHON MEXy TOUYKAMH BXOJAHOIO HANPS)KEHUS U
ONOPHOTO HAMPSIKEHUs, & TAK)Ke C MEPBBIM KOHAEHCATOPOM, NOACOECANHEHHBIM MEXAY
TOYKAMU BXOJHOTO HANpPSIKEHUs U BBIXOAHOI'O HANPSKEHUs, IPUUEM MEPBBI
KOHJZIEHCATOp UMeeT KynojiooOpasHywo ¢popmy. IIpeanoururenbHo nepBsii
KOHJIEHCATOP CONEPKUT MEPBBbIA U BTOPOH 3JEKTPUUECKUE MPOBOAHUKH,
NPEeANOYTUTENBHO B (POPME COOTBETCTBYIOLIEH 3JIEKTPONPOBOAHON MJIACTHHBI,
paszeseHHble QUIEKTPUUECKON Cpeoi, U MEePBBId U BTOPON NPOBOAHUKHU U
MPOMEKYTOYHAsS TUAJIEKTPUUECKas cpela UMEIOT KymoyjoodpasHyw Gopmy.

H300peTenne MokeT OBITh OCYIIECTBIEHO B (POpMe aBTOMATA 3aIMUTHI,
COJZepIKallero eMKOCTHBIN JaTYUK HaIpsKEHUs, PaClOOXEHHBIN BHYTpHU
3JIEKTPOU30NHUPYIOIIEro KOpnyca, Npu4yeM AATUUK HANPSAKEHUs BKJIIOUYAET
KOHJIEHCATOp, PACMOJOKEHHBII MeXAy KJIeMMaMU aBTOMAaTa 3allUThl PSIAOM C
NMOBEPXHOCTBIO, UMEIO e HU3KHUI MOTEHI[HA, KOTOpast 00ecrnednBaeTcst KaTyIKON
naTtyuka Toka. KoHneHcaTop npeanouTuTeIbHO UMEET KYIoJoo0pa3Hyo ¢popmy.

JIOCTOMHCTBO MPEANOUYTUTEIbHBIX BAPUAHTOB U300pETEHU 3aKII0YAETCS B TOM,

YTO MOHUTOPUHT HAINPANKCHUSA aBTOMATA 3alIUThI UJIM aBTOMAaTa IMOBTOPHOTI'O
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BKJIFOUEHHST MOXET OCYIEeCTBIISIThCS 0€3 yYBeM4eHUs1 O0IMnX pa3MepoB aBToOMaTa
3alUThI/aBTOMATA MOBTOPHOTO BKJIIOYEHHS U JUIIb C HEOOJbIIUM YBEJIHIEHHEM €r0
Maccel. bonee Toro, HaeKHOCTh YCTPONUCTBA MOBBIIIAETCSA IO CPABHEHUIO C
TPAIUIIMOHHBIMA TEXHUYECKUMHU PEIIeHUMHU Oarogaps BBEACHHUIO 1aTYNKA
HanpsIKeHUs] U OTHOCSLIUXCS K HEMY CX€M B OCHOBHOI KOpPNyC aBTOMAaTa
3alIUTHI/aBTOMATa MOBTOPHOT'O BKJIFOUEHHUS.

Jpyrue npeumyIiiecTBa U JOCTOMHCTBA U300peTeHust OyIyT OYE€BUIHBIMU
CIeUnaJucTaM B JAaHHOUW 00JIACTH TEXHUKH MOCJEe O3HAKOMJIEHUS C
HUDKETIPUBEIEHHBIM OMMMCAHNEM KOHKPETHOT'O BapUaHTa OCYLIECTBICHHS H300peT eHUs
CO CCBhIJIKaMM Ha MpUJIaraeMble YePTEKH.

KpaTkoe onucanue ueprexen

Hmxke OyneT onucaH BapHaHT OCYLIECTBICHUS H300pETEHHUs, KOTOPBIN SABISAETCS
JUIIb IPUMEPOM €r0 p€ain3alnuu, CO CCbhIJIKAMU Ha NMpHUIara€MbI€ YCPTEKU, HA
KOTOPBIX MMOKA3aHO:

Ha ¢ur. | — BUA BEPTUKAIBHOIO CEYEHUsI BAKYYMHOIO aBTOMAaTa 3aILIUTHI, B
KOTOPOM OCYIIECTBJIEH OJMH U3 aCIIeKTOB N300 peTeHus;

Ha ¢ur. 2 — BUA BEPTUKAJIBHOIO CEUYEHHUsI KOHIEHCATOPA, YCTAHOBJIEHHOTO Ha
JaCcTH aBTOMATa 3alIHUThI (I)I/Il". 1n ABJIAIOIICTOCA YaCThIO AaTUWKA HAIIPSAXKCHUS, B
KOTOPOM peasn30BaH APYroil acmekT n3oopereHus;

Ha Qur. 3 — 3IeKTpUYEeCKas CXeMa JaTYHKa HATPSIKEHUs, YaCThIO KOTOPOTO
ABJISIETCA KOHAeHcaTop dur. 2.

HOHDO6HOC ONHMCaHUE OCYVINECTBJICHUA I/1306D6T6HI/I$[

Ha ¢ur. 1 nokazaHo aBTOMaTH4YeCKHU cpabaThIBAKOIIEe SIEKTPHUIECKOE
BBIKJIIOYAIOIIE€E YCTPOUCTBO, YKAa3aHHOE B LI€JIOM CCBUIOYHBIM HOMEpOM 10.
IToka3aHHOE BBIKJIFOYaKO e YCTPOHCTBO 10 yKa3piBaeTcss OOBIYHO KaK aBTOMAT
3amuThl. Beikmoyawiee yctpoiicTso 10 nmpeaHa3Hau€HO il aBTOMATHUYECKOTO
cpabaTbIBaHUs B Cllydyae HEHMCIPABHOCTHU, HAIPUMED, B ClIydae Meperpy3Ku 1o TOKY
WJIU KOPOTKOT'O 3aMBIKAHUSI, IJIS 3aIUTHI enHu (He MMOKa3aHa), B KOTOPYIO OHO
UHTErpUpPOBAHO. JTa LieJb JOCTUTAETCS MyTEeM Pa3MbIKaHUs 3JIEKTPUYECKON Lienu
nocje oOHapy KeHUs] HEUCIIPABHOCTH, B PE3YJITATE UETO TOK npepuiBaercs. Kak 3To
Oyner onucaHo Huke Oosee moapoOHO, BRIKIOUAKOIEe YCTpocTBO 10 comepkut no
MEHbIIEH MEPE OJUH JaTYUK HANPSKEHUS AJs1 MOHUTOPUHIA HANPS)KEHUS HA

COOTBETCTBYIOLIEH OJHOU ero KjieMMe Uik Ha o0enx kjiemMmax. JlaTuyuk HampsoKeHUs
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MOKeT UCTIOJIb30BATHCS IJIs YIIpaBjiIeHUs: pabOTON BhIKIOYatomero ycrpoiicrea 10. B
HEKOTOPBIX BapUaHTaX BBIKJIIOUarOLIee yCTpoiicTBO 10 MOXKET OBITH BO3BpAILIEHO B
HCXOAHOE COCTOSIHUE BPYYHYIO (Hanmpumep, ¢ IOMOUIBI0O MEXaHUYECKUX HIIH
3JIEKTPOMEXAHUYECKUX CPEACTB MyTEM aKTHUBALMU MOJb30BATEIEM OpraHa
yrnpaBjieHUs (He TTOKa3aH)) UK aBTOMAaTHYECKU (OOBIYHO C MOMOIIBIO
SJIEKTPOMEXAHUYECKUX CPEACTB B OTBET HA OOHAPYKEHHE BBHIKJIIO YA LUM
YCTPOHCTBOM YCTPAHEHHS HEUCIIPABHOCTH U/UJIU MOCJIe UCTEUYEHUS 3aJaHHOTO
WHTEpPBaJia BpEMEHH ocyie cpabaThIBaHUS BBIKIOUATENs ). BbhIkjrovaromue
yCTPOHCTBA, KOTOPBIE BO3BPALIAIOTCS B UCXOJHOE COCTOSTHHUE aBTOMATUYECKU, OOBIYHO
yKa3bIBaIOTCs Kak aBTOMAaThl IOBTOPHOIO BKJIIOUEHHUs. B BapuaHTe, mokasaHHOM Ha
¢ur. 1, Beikiovaromee yctpoiicto 10 mpencrasnseT coO0l BaKyyMHBIH aBTOMAT
3amuThl. OHAKO ClIeAYeT MOHUMAaTh, YTO U300pETEeHNEe He OTPAHUINBAETCS
BAKYYMHBIMH aBTOMATaMH 3aLIUThl U MOYKET OBbITh TAK)KE HCITOJIb30BAHO B IPYTUX
TUIAX aBTOMATOB 3aIIUThl, aBTOMATOB [OBTOPHOI'O BKJIFOUEHUS UJIU B APYTUX
3JIEKTPUYECKUX BBIKJIIOYAIOMINUX YCTPONUCTBAX, U B 3TOM Cilydyae IPUMEHUMO TO XKe
caMoO€ MJIM aHAJIOTHYHOE OMHUCAaHUE, KaK 3TO OyJeT OUeBHAHO CIIEIHAINCTAM.
Briknrouaromee ycrpoiictBo 10 0COOEHHO MOAXOAUT JJIsl HCIOJNBb30BAHUS C
3JIEKTPUYECKUMHU CUCTEMAaMU NEPEMEHHOI0 TOKa, B YACTHOCTH C CUCTEMaMU
3JIEKTPONUTAHUS IEPEMEHHOro Toka. Brikmoyaromee ycrpoiictBo 10 MoxeT ObIThH
IpeaHa3sHauYeHo AJIs UCIONIb30BAaHMS B LIENAX HU3koro HanpspkeHus (LV, or
anriuiickoro Low Voltage), cpennero Hanpspokenust (MV, oT anrnuiickoro Medium
Voltage) unu Beicokoro Hampsikenust (HV, ot anra. High Voltage), B 3aBucumMoctu ot
npumMeHeHusi. OOBIYHO IS KaKI0W (a3bl MU KaKAOTO MOJTKCA IEKTPUIECKON
MOIIIHOCTH, 00eCIeunBaeMOil CUCTEMOM 3JIEKTPONUTAHUS MEPEMEHHOT0 TOKa,
obecneunBaeTCsl OTAEIbHOE BBIKJIOYAKOIee yCcTpoicTro 10.

Briknrouaromee ycTpoicTso 10 cogep:KUT NePBYKO U BTOPYIO BJIEKTPUUYECKUE
KieMMmbl 12, 14, ¢ TOMOIIBIO KOTOPBHIX aBTOMAT 10 3aIUTHI MOKET OBITh MOJCOEIUHEH
K BHEIIHel nenu (He mokasaHa). [Ipu 3ToM Ha ogHy u3 kiemM 12, 14 nogaercs
CEeTeBOE WJIM JUHENHOE HANPsIKeHUe, a Apyraa kiaemma 14, 12 nogcoenqunena k
3NEKTpUUECKOr Harpyske. Kinemma, Ha KOTOPYIO MOAAETCS CETEBOE WU JUHEHHOE
HaIpspKeHUE, MOXKET YKa3bIBAThCA KaK CTOpPOHA ceTH aToMarta 10 3amuThl (MU Kak
€€ 4acTh), B TO BpeMs KaK KJIeMMa, IMOJICOeANHEeHHAasA K HAarpy3Ke, MOXKET YKa3bIBAThCS

KaK CTOpPOHA Harpy3ku aBromarta 10 3amuTel (MJIM KaK €€ 4acTh).
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IlepBas knemma 12 371€KTpUUECKH MOACOCANHEHA K IEPBOMY 3JIEKTPUYECKOMY
KOHTaKTy 16 unm MoxeT ObITh ChOpMUPOBaHA C HUM Kak OAHO uenoe. IlepBriii
KOHTAKT 16 00BIYHO 3apMKCUPOBAH U MOXKET YKa3bIBAThCS KaK HEMOABU)KHBIM KOHTAKT
16. Bropas knemma 14 31eKTpUYeCKU NOACOEANHEHA KO BTOPOMY 3JIEKTPUYECKOMY
KOHTakTy 18. B paccmarpuBaemMoM mpuMepe BTOpasi KIeMMa 3J1e€KTPUUECKU
MOJICOEIMHEHA K KOHTAKTy 18 ¢ MOMOILIBIO 3JI€KTPUUECKOTO NPUEMHOI0 YCTPOICTBA
20. Bropoli kOHTakT 18 yCTaHOBJIEH C BO3MOXKHOCTBIO MTEPEMEIIEHUs MEXKIY
PAa30MKHYTBIM COCTOSIHUEM, KOTOPOE MOKa3aHOo Ha Gur. 1, ¥ 3aMKHYTBIM COCTOSIHUEM
(He MOKa3aHO), B KOTOPOM OH 3JIEKTPHYECKH COENMHEH C MEPBbIM KOHTAKTOM 16,
Pa3zoMmkHyTOE COCTOSIHUE KOHTAKTa 18 COOTBETCTBYET PAa3OMKHYTOMY COCTOSIHUIO
apTomarta 10 3amuThl, B KOTOPOM OH IpPEpPBIBAET TOK MExXAy KiemMMmamu 12, 14.
3aMKHYTO€ COCTOsIHUE KOHTAaKTa 18 COOTBETCTBYET 3aMKHYTOMY COCTOSIHUIO aBTOMaTa
10 3amuTEL, B KOTOPOM TOK MOXKET NPOTEKaTh MexXAy KiemMMmamu 12, 14 gepes
KOHTaKThI 16, 18. B paccmaTpuBaeMOM BapUaHTE KOHTAKTHI 16, 18 ABAAOTCS 4acCThIO
BAKYYMHOTI'O BBIKJIIOYATENs 22, U, COOTBETCTBEHHO, OHU HaXOJSTCS B BAKYYMHOU
kamepe 24.

Ilepememenue koHTakTa 18 MexAy Pa30OMKHYTBIM U 3aMKHYTBIM COCTOSIHUSIMHU
OCYLIECTBJISIETCS C MOMOLIBIO NPUBOAHOTO MEXAHU3MA, BKJIKOYAKOLIETO NPUBOA 26,
MOJICOEIMHEHHBIN K KOHTAKTy 18. B paccMaTpuBaeMOM BapuaHTE B Ka4e€CTBE IPUBOAA
26 ucnoabp3yeTcs 3JeKTPOMATHUTHBIA NPUBOA, WJIH XK€ B IPYTUX BapUaHTaX MOTYT
UCIIOJb30BAThCs APYTrue TPaAULIMOHHbIE MEXaHU3MbI, HAIIPUMED,
3JIEKTPOMEXAHUYECKUN UJIM NMbe303JIeKTPUUeCKuil npusoa. B paccmatpuBaemom
BapUaHTE NPUBOJ 26 COENUHEH C KOHTAKTOM 18 ¢ MOMOIIBIO MEXaHUYECKOTO
COEIMHHTEBHOTO YCTPOUCTBA 28, KOTOPBIN NpeaHa3HAYEH g TpeoOpa3oBaHUs
nepeMelieHnsl IpUuBoaa 26 B COOTBETCTBYIOLIEE NepeMenieHne KouTakra 18. B
JAHHOM CJIy4ae COeJMHUTEbHOE YCTPOocTBO 28 mpeolpasyeT NuHEHHOE
nepeMelieHne NpuBoaa 26 B IMHEHHOE NepeMelnienue KoHTakra 18. B HekoTopsIxX
BapHUaHTax MpUBOA 26 MoXxeT paboTaTh AN mepeMelneHnsi KoHTakTa 18 u3
3aMKHYTOI'O COCTOSIHUSI B PA30OMKHYTO€ COCTOSIHME U U3 PA3OMKHYTOI'O COCTOSIHUS B
3aMKHYTO€ COCTOsIHHE. B anbTepHAaTUBHOM BapUaHTE NEpEeMEIleHne KOHTaKkTa 18 u3
Pa30MKHYTOTO COCTOSIHHSI B 3aMKHYTO€ COCTOSIHHE MOJKET OBITh OCYIIECTBIEHO
BPYYHYIO, U B 3TOM CJIy4ae NPUBOAHOE YCTPONUCTBO MOXKET BKJIOYATh PbIUYAXKOK WU

ApYyroe yCTpOMCTBO py4yHOTro neicteus. llepemenienne kouTakra 18 U3 3aMKHYTOro
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COCTOSIHHSI B PA30OMKHYTO€ COCTOsIHUE OOBIUHO OCYIIECTBIISIETCS aBTOMAaTHYECKH B
OTBET Ha OOHapy’KeHUEe COCTOSIHUS HEUCIpaBHOCTH. IlepemenieHe KOHTaKkTa U3
Pa30MKHYTOT'O COCTOSIHHS B 3aMKHYTO€ COCTOSIHHE MOJKET OBITh OCYIIECTBIEHO
aBTOMATUYECKU UJIM BPYYHYIO, B 3aBUCUMOCTH OT NPUMEHEHUs.

ITo meHnbineit Mmepe yacTb aBToMaTa 10 3amuTsl odecnednBaercst B kopmyce 30.
ITo MeHbIIEH Mepe 4acTh KOpIyca (a NPeANOUYTHTENBHO BECh KOPIYC), BHIITOTHEHA U3
3JIEKTPOU3ONISALIUOHHOTO MaTepuana, HalpuMep U3 KePaMUKH, PE3UHBI, MJIACTMACCHI
WU CMOJIBI (HampuMep, U3 STOKCUAHON mwin noiauddupHoi cmousl). Kopnyc 30 moxker
coaepxkaTbh GOPMOBAHHOE H3JEJIHE UM HHYI MPOYHYI KOHCTPYKIHUIO, B KOTOPYIO
BJl€JIaHbl HEKOTOPBIE UJINU BCE KOMIIOHEHTHI aBTOMaTa 10 3auThl, TAK YTO HEKOTOpPbIE
WJIU BCE KOMITOHEHTBI aBTOMATa 3aIHUThI 3aIIPECCOBAHBI MJIM HHBIM 00pa30M BAEIaHbI
B U30JIALMOHHBIN MaTtepual. Hanpumep, BakyyMHBIN BbIKJIOUYaTenb 22, nat4uk 40
HarnpspkeHus (MU 1O MEeHbIIel Mepe ero 4acTth), onopa 56 u crepxHu 12B, 14B,
MOTYT OBITH BAEJAHBI B KOpryc. B BapuaHTe, nokazaHHoM Ha ¢ur. 1,
COENMHUTEbHBIM MeXaHU3M 28 u natuuk 34 Toka Takxe BAeNaHbl B kopnyc. Bmecto
5TOTO WUJIU IOMOJHHUTEIBHO K 3TOMY, BeCh Kopnyc 30 UM ero 4acTb MOXKET OBbITh
MOJION, TaKk 4TO GOPMHUPYETCS OHA UJIU HECKOJIBKO MOJOCTEN MO MEHbIIEH Mepe s
HEKOTOPBIX KOMIIOHEHTOB aBToMaTta 10 3amurel. B Tex cayuasx, korga xopnyc 30
MOJIBIA, OH MOXET OBITh MOKPBIT AUIJIEKTPUUECKUM HJIU JIEKTPOU3OISLUOHHBIM
matepuaioM. OOBIUHO MO MeHbLIeH Mepe KOHTaKThI 16, 18 obecneunBarTcs B
koprnyce 30, 1 B cIyuae BAKyyMHOTI'O aBTOMATa 3alIUThI, TOKA3aHHOTO Ha ¢ur. 1,
BaKyyMHBIN BBIKJIIOUaTesnb 22 pazmeleH B kopnyce 30. Knemmer 12, 14 Takxe
obecneunBarTCa B Kopnyce 30, mpu4eM COOTBETCTBYIOIIAS COEAUHUTEbHAS YaCTh
12A, 14A xaxnoit kinemmbl 12, 14 Beixoaut u3 kopnyca 30 nis obecrnedeHus
BO3MOJKHOCTH NMOACOEAUHEHHs aBTOMaTa 10 3alUThI K BHEIIHUM CX€MaM U
yCTPOMCTBAM, KaK 3TO MOXKeT ObITh HeoOXxoaumo. OObMHO Kaxkas kjaemma 12, 14
COJIEPIKUT BJIEKTPONPOBOAHBIN cTep:keHb 12B, 14B unu npyroit 31eKTponpoBOAHBIN
3JIEMEHT, NPOXOAAIINN MEXKAY COOTBETCTBYIOLIUM KOHTAKTOM 16, 18 1
COOTBETCTBYIOIIEH coequHuTeNbHON yacThio 12A, 14A. Crepxxuau 12B, 14B u
KOHTakTHbIe yacTu 12A, 14A knemm 12, 14, COOTBETCTBEHHO, MOTYT OBIThH
c(hopMHpPOBAHBI KaK OJHO I[eJI0e HIIN CHOPMHUPOBAHBI IO OTAEIBHOCTH U
3NEKTPUUYECKU COEAUHEHBI, KaK 3T0 OyaeT uenecoodbpasno. B TunuaHoM ycTpoiicTse

crepxHu 12B, 14B npoxoasT HenmapajaenbHO APYT APYTry, OOBIYHO NEePIEHAUKYISIPHO
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WM IO CyLIecTBY nepneHaukyiasapHo. CrtepxeHb 12A nepBoii kaeMMmbl 12 00bIYHO
MPOXOAUT BAOJb UJIX NMapauIeIbHO OCU MEepeMELeHNs MOABUXKHOIO KOHTaKkTa 18.

B npeanoyTUuTeNbHBIX BApUAHTAX DJIEKTPUYECKOE MPUEMHOE YCTPONCTBO 20
obecnieunBaercs B kopnyce 30. CoenMHUTENbHOE YCTPOHCTBO 28 TakkKe MOXKET
obecnieunBatbes B kopnyce 30. [IpuBox 26 moxker obecrieunBaTbest B kopryce 30 unu
’Ke, KaK 9TO MMOKa3aHo Ha Gur. 1, MoxeT ObITh MEXaHUYECKHU MPUKPEIUICH HIJIH HHBIM
obpa3zom noxacoenuHeH k kopnycy 30. Hanpumep, npusoa 26 MokeT o0ecriequBaThCs
B OCHOBAaHMU 32, KOTOpOE NOACOEANHEHO K Kopnycy 30.

ABTomat 10 3amUTHl MOXKET BKIOYATh AATUUK 34 TOKa AJIs U3MEPEHUs TOKA,
MPOXOASIIEro yepe3 BTOpyro kiaemmy 14. Jlatuuk 34 Toka MOXET COAEPKATh OJHY
WJTH HECKOJIBKO 3JIEKTPUUYECKHX KaTyIek 36, o0ecnedynBaeMbIX BOKPYT
3JIEKTPONPOBOAHON 4AaCTHU KJIEMMBI 14, NpeANnOoUYTUTENBHO BOKPYT CTepkHA 14B.
Kartymka 36 0OBIMHO COEPIKUT U30JUPOBAHHBIN MPOBONHHUK. B KauecTse naTtunka 34
TOKa MOJKET MCIIOJb30BAThCS JIFOOOH N3BECTHBIN NAaTYUK, HAPUMED, NATUHK,
copepxkamuii mosic Porosckoro mwin tpancpopmarop Toka. B mpeanodTuTenbHbIX
BapuaHTax AaT4yuk 34 Toka pasmeleH B kopnyce 30. /latuuk 34 TOka NOJCOEAUHEH K
KOHTpoOJu1epy 35 Ajd nepenadyu B HEroO CUrHajia, KOTOPBIM yKa3blBa€T YPOBEHb TOKA,
npoTtekariero uyepe3 knemmy 14. Konrponnep 35 ynpasnsier paboroit aBromara 10
3aIUThl B COOTBETCTBUU C CUTHAJIOM, MOJy4aeMbIM U3 natuuka 34 toka. Konrpomnnep
35 MOXKeT BKJIIOYATh CXEMBbI HJIH TOJACOEIUHEH K cxeMaM (He IMOKa3aHbl), KOTOpbIe
obecnieunBaT paboTy npusoaa 26 U KOTOpbIE B PACCMATPUBAEMOM BapPHAHTE MOTYT
BKJIFOUATh CXEMBI AJIs YIIPABJIEHUs MoJavell NUTAaHUs HA DJIEKTPOMAarHUTHbIE KATYIIKU
npusoja 26. B yactHoCTH, KOHTpOJUIep 35 MOXKET BKJIKOYATh CPEACTBA IS
OIpeAeNIeHUs] IPEBbIIIEHUs] IOPOTOBOrO 3HA4YEHUs BEJIMYNHON TOKA UJIM HATPSKEHUS
u obecrieueHus cpabaThiBaHUs MpUBOAA 26 1Sl pa3MbIKaHUSI KOHTAKTOB 16, 18 B
cIydae TaKkoro MpeBBIIIeHUsI. B HEKOTOPBIX BapUaHTaX KOHTPOJIEP 35 MOKET ObITh
ckoH(pUTYypUpPOBaH sl oOecredeHus 3aMbIKaHus KOHTakToB 16, 18 mpuBogom 26 B
COOTBETCTBUH C OHUM UJIU HECKOJBKUMU KPUTEPUSIMHU, HATIPUMED, B CiIydae
YCTPaHEHUs] HEUCIIPABHOCTHU B 3JIEKTPUUECKON LENMU MIIU MOCJEe HCTEYECHUs
ONpEeneIEHHOTO BPEMEHHOTO HHTEpBaja (HalpuMep, B BAPHAHTAX, B KOTOPBIX
ycTpoiictBo 10 mpencrasisier co00i aBTOMAT MOBTOPHOTO BKJtOYeHUs1). KoHTpoep
35 MoxeT uMeTh MO0y TPAAULHOHHYI0 (POopMy, HaprUMep, OH MOXKET COJepKaTh

OJIHY HJIM HECKOJIBKO 3JIEKTPUUYECKHUX CXE€M, CKOH(PUTYPUPOBAHHBIX COOTBETCTBYIOLIUM
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o0pa3oM, U/ UIu MUKPOIPOLIECCOP, MUKPOKOHTPOJIIEP UIIH APYTOH mpoueccop,
3anporpaMMHUpPOBAHHBIN COOTBETCTBYIOIUM 00pa3om. ITo MeHbIIeH Mepe JacThb
KOHTpoJIepa 35 (ONuMoHaJbHO BeCh KOHTPOJUIEP 35) MOXKET ObITh BKIIOUEHA B
asToMmat 10 3amurel, Hanpumep, B kopnyce 30 UIU NPEeANOYTUTENBHO B OCHOBAHUHU
32. BMecTo 3TOro KOHTpoJiep 35 MokeT obecrnednBaTbCsi OTAEIbHO OT aBTomMaTa 10
3aIMUTHl U OOMEHUBATHCS C HUIM CHUTHAJIAMH C ITIOMOINBIO JIOOBIX TPaAUIIMOHHBIX
CPEeNCTB ONTHUYECKOM, MPOBOAHON UJIU OECIPOBOAHOMN CBSA3M AJISI OCYINECTBICHUS
JHOOBIX UK BCEX ONepaluid, ONMMCAHHBIX B HACTOsALIEH 3asaBke. B obmewm ciydae
naT4uK 34 TOKa MOXKeET OBITh MOACOEIUHEH K KOHTPOJLIEPY 35 ¢ MOMOLIBIO JTFO ObIX
TPAIUIIMOHHBIX CPENCTB, OOBIYHO C MOMOIIBIO MTPOBOAHOIO cCoequHEHUs . Jjst 3TOH
nenu aBToMat 10 3alKUThI MOXKET COAEpKaTh KaHal 38, IPEANOUYTUTENBHO BHYTPH
kopnyca 30, 1 NpOoKJagKHU B HEM 3JEKTPUUECKHUX NPOBOAOB UM APYTUX
coenuHUTENeN OT gaTt4yuka 34 kK KOHTpoJuiepy. B paccMaTpuBaeMOM BapUaHTE B
KaHaje 38 MpoJIoKEHbI MPOBOAA OT KATYWKHU 36 K KOHTPOJUIEPY, KOTOPBIA B TaHHOM
clydae pacroJiokeH B OCHOBaHHNU 32. B kaHane 38 Takike MOTYT OBITh MPOJIOKEHBI
nposojaa ot AaTtuukoB 40, 60 HanpsHKEHUS K KOHTposepy 35.

ABTomat 10 3amuTsl copepkutT gaTuuk 40 HanpsKEHUs AJIsl U3MEPEHUs
Hanpsi>keHus: Ha nepBou kiemme 12. Jlatuuk 40 HanpsiKEHUsI COAEPKUT ACIUTEND
HaIpsDKeHUs, TPEANOYTUTEIbHO €eMKOCTHBIN enutenpb HanpsikeHus. Ha ¢ur. 3
NIPUBEIEHA CX€Ma EMKOCTHOIO ACIUTEINsI HANPSKEHUs], MOAXOASILIETO IS
UCIMONBb30BaHUs B KauecTBe AaTunka 40 HanpsokeHus. Jlatuuk 40 HanpsikeHus
COJIEPKUT MEPBYIO0 YAaCTh CXEMbI MEXKAY TOUKOHN 41 BXOAHOTO HAMPSAKEHUSA U TOUKON
50 BBIXOAHOTO HANPSI’)KEHUS] U BTOPYIO YaCTh CXE€MbI MEXAY TOYKONH 54 BBIXOAHOTO
HaIpsDKEHUs U OMOPHBIM HampsikeHueM Vref, B kauecTBe KOTOPOTo 1eecoodpasHo
HCIOJb30BATh 3JIEKTPUYECKOE 3a3€MIIEHUE UIH APYTYIO TOYKY OMOPHOIO HANPSIKEHHUS.
Touka 41 BXOOHOTO HAaNpsi)KeHUsI COeNUHEHA ¢ epBoi kiemmoi 12. Ilepsas u BTOpas
YaCTHU CXE€Mbl UMEIOT COOTBETCTBYIOLINE UMIIEJAHCHI, TAK YTO BBIXOJHOE HANPSI)KEHUE
B TOYKE 54 3aBUCUT OT HAMNPSIKEHUS HA KJIeMMe 12 1 OT OTHOLIEHUsI UMIIEJAHCOB
NEepBOM U BTOPOU 4acTel cXeMbl. B IpeAnoOUTUTENbHBIX BAPUAHTAX UMIEIAHCOM
NepBOM YaCTH CXEMBI ABJAETCS €eMKOCTHOE conpoTuBieHue Cyy, NPeANOYTUTENBHO
obecrneynBaeMoe epBbIM KOHAeHCATOpOM 42. UMIenaHCOM BTOPOM YaCTH CXEMBI
ABJISAETCS eMKOCTHOE compoTuBieHue Cry, NPeanouTUTENbHO o0ecreunBaeMoe

BTOPBIM KOHAeHcaTOpoM S50. IlepBblii kOHAEHCATOP 42 MOACOEUHEH MEXAY TOUYKON
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41 BXOOHOIrO HANPSI)KEHUSI U TOUYKOU 54 BBIXOIAHOTO HanpspkeHus. Bropoit
KOHAEeHcaTop 50 MoACOeqUHEH MEXKAY TOUYKON 54 BBIXOAHOTO HANPSI)KEHUS U
"semueit". IlosTomy nepBas kiemma 44 koHaeHcaTopa 42 noacoeIUHEeHA
3JIEKTPUYECKU K epBoi kiemMe 12 aBromata 10 3amuTsl, U BTOpas kaemma 46
KOHAEeHcaTopa 42 noacoeuHEeHa 3JIeKTPUYECKH K IepBOH KiieMMe 48 BTOpOro
KOoHAeHcaTopa 50, mpudyem BTOpas kjaemma 52 BToporo kouaeHcaropa 50
MOJACOEAUHEHA 3JIEKTPUUECKH K 3JEKTPUUECKOMY 3a3eMyeHuto. B Touke 54
obecneunBaeTCsl BBIXOHOE HAMPSIKEHUE, KOTOPOE 3aBUCHUT OT HANPSIKEHHS HA KIeMMe
12 1 oT oTHOWEHHUsT eMKOCTHBIX conporusieHuii Cyy, CLy koHaercatopos 42, 50.
BrixogHOoe HamnpsikeHUe B TOUKE 54 MEHbIIe BXOJHOrO HAMNPSI)KEHUS HA KJIEMMeE
12. BeIxOHOE HaNpsiKeHHUE C TOYKHU 54 mojaeTcss B KOHTpoJsiep 35, KOTOPBIN
CKOH(UTYPUPOBAH IJISl U3MEPEHUS WU ONPENeJIeHUs] HHBIM 00pa3oM HaINpsKEHUS B
Touke 54. [lns 3TO¥ uenu Touka 54 BBIXOAHOTO HalPSKEHUS MOACOEANHEHA K
koHTpoJuiepy 35. KonTpossep 35 MokeT conep:kaTh CpeACTBa AJsl ONpeAeIeHUs
NPEBBILIEHUs BEJIUYNHON BBIXOJHOIO HAPSIXKEHUsA B TOUKE 54 MOPOroBOro 3HaAYE€HUs
W/UJIM COOTBETCTBUS OJHOM MJIM HECKOJIBKHMX APYTUX XapaKTEPUCTUK CHUTHAJA
BBIXOJHOIO HANPSXKEHUSI ONHOMY UJIUM HECKOJIBKUM KPUTEPUSIM, KOTOPBIE MOTYT
BAPbUPOBATHCS B PA3HBIX BApUaHTax. B 3aBUCUMOCTH OT BEJIMYMHBI U3MEPEHHOIO
TOKa W/WJIU HampsiKeHUs (KaK 3TO MOXKET ObITh MPUMEHNMO) ONMLIMOHAIBHO
BBIUUCJISIIOTCS APYTUE DJIIEKTPUYECKUE ITapaMeTPhl CETH, TAKUE KaK: MOLIHOCTb,
SHEprus, uMnenaHc, Gpaszossie cABUTH U T.11. Taknue mapamMeTpbl MOTYT UCIIOJIb30BATHCS
1151 paboThI pesIeHHOM 3aIIUThl U aBTOMATU3ALUH 3JIEKTpOonoAcTaHIuN. M3Mepenus
MOIIHOCTH U SHEPTUU MOTYT UCIOJb30BATHCS AJI1 KOMMEPUYECKOTO U TEXHUUECKOTO
ydeta snektpudecta. Konrpomnep 35 ynpasnsier pabortoit aBTomara 10 3amuTsl B
COOTBETCTBUHU C BBIXOJAHBIM CUTHAJIOM, MTOJy4aeMbIM U3 aatuuka 40, TO €CTb,
cHuMaeMbIM ¢ ToukH 54. KorTposnep 35 MoxkeT ObITh CKOHPUTYPUPOBAH AJIsI
obecrnedeHus MPUBOAOM 26 pa3MbIKaHUs KOHTAKTOB 16, 18, 0Obr4HO mocie
OnpeAesieHUsl NPEBBIIIEHUs BEIUYNHON BBIXOAHOIO HANPsIXKEHUs B TO4YKe 54
NOPOTOBOTO 3HaUEHHUs. B HEKOTOPBIX BapHaHTaX KOHTpOJLIEP 35 MOXKET ObITh
ckoH(pUTYypUpOBaH Mjisi oOecriedeHus 3aMbIKaHUsI KOHTAakTOB 16, 18 mpuBogom 26 B
COOTBETCTBUH C OAHUM HJIU HECKOJbKUMHU KPUTEPUSIMH, HAIIPUMED, B Cly4ae
ONpeAENIeHUs], YTO BBIXOAHOE HAMPSI)KEHUE B TOUKE 54 He NPEBbIIAET NOPOrOBOro

3HAYEHHUsI, VTN [MOCJIe HCTEUEHHS ONPEaeIEHHOTO BPEeMEHHOI0 HHTepBajia (Hampumep,
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B BAPUAHTaX, B KOTOPBIX ycTpoicTBo 10 mpeacrasnser co00i aBTOMAT MOBTOPHOTO
BKJIFOUEHUS ).

B npeanouTuTenbHBIX BApUAHTAX €MKOCTHOe conpoTusieHue Cry BTOPOro
koHAeHcaTopa 50 Bellle eMKOCTHOTO conpoTusieHus Cyy NepBoro KoOHAeHcaTtopa 42.
B TunuuHBIX BapuaHTax, B KOTOPBIX kjieMMa 12 noacoequnena k nuauu HV,
BEJIMUMHBI eMKOCTHBIX conpoTuBieHuii Cyy, CLy BRIOHpPAOT TakuM 00pa3om, 4TOObI
BEJINUMHA BBIXOJHOTO HANPSKEHHS B TOYKe 54 Oblia HA YPOBHE, JOMYCTUMOM IS
KOoHTposuiepa 35. Hanpumep, B 3aBUCUMOCTU OT BaApUAaHTA TUIIMYHBIMU BEJIUYUHAM
HarnpspkeHus Ha kiaemme 12 moryT ObiTh 10 kB, 24 xB unu 35 kB, B TO Bpems kak
TUMMUYHAS] BEJIMYMHA BbIXOJHOTO HANIPSKEHUS B TOUKE 54 MOXKET ObITh MOpsaKa
MUJUIUBOJIBT UJIU COTEH BOJIBT.

B anbTepHaTUBHBIX BapHaHTax (He MOKa3aHbl) NaTYuK 40 HAMPSKEHUSI MOXKET
comepkaTh Apyrue GOpMbl AETUTENS HAMPSKEHNS, B YACTHOCTH C KOH(PUTYpaLHSIMHU
CXeM, OTJIMYAIOIIUMHUCS OT CXeMbl, MpUBeAeHHOW Ha ¢ur. 3. Hampumep, onHo unu oda
eMKOCTHBIX conpoTuBieHus Cyy, CLy MOTyT OBITh peaan3oBaHbl B opMe OTHOTO UIIU
HECKOJIbPKUX KOHAEHCATOPOB, HAIPUMEp, B (popMe OAHOr0 KOHAEHCATOpa MU LIEeTH,
coaepkallel HECKOJIbKO KOHeHcaTopos. Hanmpumep, onun uinu o6a KoHAEeHCcaTOpa 42,
50 moryT ObITH peanu30BaHbl B popMe ABYX HIIM OOjiee KOHAEHCATOPOB, COEANHEHHBIX
NOCJIEIOBATENbHO, HIIH B (OpMe ABYX UIU OOJiee KOHIEHCATOPOB, COEIUHEHHBIX
napajjiebHO, UJIH K€ BO3MOXHBI U IpyTrue KOHQUTrypaluu coequHeHun
KOHJIeHCaTOopoB. ONUMOHAIBHO BTOPAas 4aCTh CXEMbl MOXKET COAEpPKaTh OJUH WU
HECKOJIbKO KOHJIEHCATOPOB, COCIMHEHHBIX MapajlieIbHO U/ WU MOCIEeI0BATENbHO, IS
TeMIIepaTypPHOIl KOMIEHCALNU eIuTeNs HanpsikeHusa. OnuuoHaabHO B AEIUTENb
HaIpsHKEHUsT MOXKET ObITh BKJIIOUEH OJAWH HJIM HECKOJbKO pe3uctopos. Hanmpuwmep,
OJIMH UJIK HECKOJIBKO PE3UCTOPOB MOTYT 00€CIeUnBaTHCS BO BTOPOH YaCTH CXEMBI IS
KOMIIeHCAaIuu (pa30BBIX CABUTOB.

B npennoyTuTenbHBIX BApUAHTaX MEPBBIA KOHAECHCATOP 42 TOKA PAaCHONOXKEH B
kopnyce 30. [Ipeqno4TuTenpbHO NepPBBId KOHAEHCATOP 42 pacHoNOXKeH MEXAY NepBOi
1 BTOpOH kjemMMmamu 12, 14. B npeanoYTUTENbHBIX BAPUAHTAX MEPBBIA KOHAEHCATOP
42 obecneunBaeTcsl Ha SIEKTPONPOBOIHON omope 56, ¢ KOTOPOIl OH COENUHEH
3JIEKTPUYECKU. DJIEKTPONPOBOAHAS onopa 56 3JeKTPUUECKU COeJUHEHA C epBO
knemmoit 12. ITo cooOpakeHussM yno0cTBa onopy 56 MEXaHHUECKH COEUHSIOT CO

crepkHeM 12B, unu xe ux GOpMUPYIOT KaK OJHO LieJ0e, TaK YTO ornopa 56 u
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cTepkeHb 12B snekTpuyecku COeAUHEHBI APYT ¢ APYTOM. B npeano4TuTenbHbIX
BapuaHTax omnopa 56 orxoaut BOOK oT cTepkHs 12B, To ecTh, B HalpaBJeHNH,
KOTOPO€ MEPNEHAUKYIAPHO CTEPKHIO 12B, nin OTXOAUT OT HETO HAKJIOHHO.
IIpeanoutuTenbHO, onopa 56 OTXOAUT OT CTep:kHsA 12B B HanpaBieHUU BTOPOH
kieMMbl 14. Onopa 56 MoxeT OTXOAUTh OT cTepskHsA 12B B HanmpaBieHuu, koTopoe
napajuieabHo cTepxkHI0 14B BTOpoil kinemmel 14. Onopa 56 BKJIOUaeT KOHIEBYIO
gacTh S6A, KOTOpas NPeANOYTUTEN]IbHO MPOXOAUT B HANlpaBiIeHUU cTepkHsA 14B
BTOPOH KJIeMMbI 14. B npennodTuTenbHbIX BapuaHTax onopa 56 umMeeT OCHOBHYIO
yacTh S6B, xoTopas orxonut BOOK OT crepkHs 12B, n KOHLEBYIO 4acTb SOA,
MPOXOASIIYI NEPNEHAUKYJIIPHO UJIU HAKJIOHHO OTHOCHUTEJIBbHO OCHOBHON 4yacTu 56B B
HarnpasjeHun ctepkHas 14B. Onmopa 56 moxer umets popmy, Hanmpumep, OykBbI L.
Omopa 56 MOKeT BKJIIOUYATh JOOBIE 3JIEKTPONPOBOAHBIE CTPYKTYPBI, HAIPUMEDP OAUH
WJIU HECKOJIBKO CTePIKHEW W/UJIU TIACTUH, KOTOPbIE CITOCOOHBI MOAAEPKUBATh
KOHJIEHCATOp 42 U U3TOTOBJIEHBI U3 METAJJa, OJHAKO MOTYT OBITh CHOPMHUPOBAHBI U3
JTHO0BIX APYTUX MOAXOISIINX 3JEKTPOIPOBOAHBIX MAaTePHAOB. B anbTepHATUBHBIX
BApPUAHTaxX IJIsl YAEPKUBAHU KOHAEHCATOpa BHYTpHU kopnyca 30 MoryT
obecneunBaThCs aJbTEPHATUBHBIE OMOPHBIE CPEACTBA (HE MOKa3aHbl), HAPUMED,
yIAEpKUBAKOLNE KOHAEHCATOP 42 B CTOPOHE OT cTepkHA 14B. B Takux ciaydasx
KOHJIEHCATOp 42 MOKET OBITh NMOJACOEIMHEH 3JIEKTPUUECKH K KiieMMe 12 ¢ MOMOLIbIO
OJIHOTO MJIM HECKOJBbKUX NMpoBoaoB. Onopa 56 uiu Apyrue noaaep KuBaroIine
CpencTBa MPENNOYTUTENbHO TakxKe o0ecneuynBaroTcs BHyTpU kopnyca 30. B
NPEANOUYTUTENbHBIX BAPUAHTAX Y3€J, COCTOSIIMUN U3 OMOPbI 56 UIU APYrUX
NOJJIEPKUBAKOLIUX CPEACTB U MEPBOro KOHAEHcaTopa 42, pacnoyioKeH BHYTPHU
kopnyca 30 B 30He MeXJy IepBOil U BTOpoM kiaemMamu 12, 14. Pacnonoxenue
KOHJIEHCATOpa MEXy NepBON U BTOPOU kjieMMaMu 12, 14 npeanouTUTEIbHO,
NIOCKOJIBKY B 3TOM ciydae obecrnednBaeTcs 3(pPpeKTUBHOE HCIIOJIb30BAHUE
NPOCTPAHCTBA MEXAY NEPBOU U BTOPOH kjiemMmamu 12, 14 u ynyumaercs
KOMIIAaKTHOCTBb aBTOMaTta 10 3amursl.

IIpennodTUTENBHO KOHAECHCATOP 42 PacHOJIOKEH PSAIOM C MOBEPXHOCTHIO
BHYTpHU Kopnyca 30, KOTopass UMeeT CPaBHUTEIbHO HU3KUH 3JE€KTPUIECKUHN
NOTEHLNAJ 110 CPaBHEHUIO C paboYuM HampsikeHueM ycrpoiictsa 10 (To ecTs, €
HOPMAaJbHBIM pabOYNM HampsDKEHHEM Ha kieMMax 12, 14), mpeanodTuTeNnbHO 1Mo

MEHbIIEeH Mepe Ha MOPsA0K BEIUUUHBI (TO ecTh, B 10 pa3) MeHblIe pabouero
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HanpsikeHus. [IpeanodTuTeNnbHO KOHAEHCATOP 42 pacnoiOKEeH psiioM C
NOBEPXHOCTBIO BHYTPH Kopmyca 30, koTopast BO BpeMsi pabOThl HMeeT HYJIeBOH
SJEKTPUUYECKUH MOTeHIMaN (Unu ONU3KUH K HYJI0, MPpeAnodYTUuTeNbHO 10 BOJIBT MiIH
MeHee, OoJiee MPeanOYTUTENbHO | BOJBT HJIM MeHee). DTOr0 MOKHO AOCTUYb MyTEM
pacroyioXKeHus: KoHAeHcaTopa 42 psaoM ¢ 00 KOHCTPYKIUEH, UMeroII el
HOBEPXHOCTbH, HJEKTPUUECKUH MOTEHIINAI KOTOPOil BO BpeMs paboThl paBeH HYJIIO UIIH
ONMU30K K HYJIIO, HanpuMep, paBeH 10 BoabTaM UM MeHEe, PEANOYTUTEIBHO |
BOJIbTAM UJIM MeHee. [IoOBepXHOCTh NJIM KOHCTPYKILHUS C HYJIEBBIM HUJIH HU3KUM
NOTEHLIHAJIOM OOBIYHO (OPMHUPYETCS U3 3JIEKTPONMPOBOIHOTO MaTepHaIa U MOXKET
OBITh 3JEKTPUYECKU H30JUPOBAHA. B MpeAnoYTUTEIBHOM BapHUAHTE MEXAY
KOHCTPYKLHEH/TTOBEPXHOCTBIO C HYJEBBIM UJIM HU3KUM MOTEHIIHAJIOM U
KOHJI€HCATOpOM 42, B 4aCTHOCTH KJieMMOol 42B konaencaropa, kotopas
MOACOEeINHEHA K BBIXOJHOUW TO4YKe 54 nmaTunka, HeT OONbIION pa3HULIBI MOTEHI[UAJIOB,
HalpuMep, pa3HULla NOTEHLMAJI0OB paBHA HYJIIO, UJIU He npesbimaeT | BoapTa uau 10
BOJBT. B 3TOM ciydae obecrniednBaeTcsi BbICOKAs CTENEHb TOYHOCTH AaTunuka 40 u ero
NOCTATOYHAs 3JEKTPUUECKasi MPOYHOCTh. Eciin koHAeHcaTop 42 HE PacnoIOKEH
PSAOM C MOBEPXHOCTBHIO, UMEIOLIEH HYJIEBOW WU HU3KUN MOTEHLUUAJ, TO
CPaBHUTEJIbHO BBICOKUM 3JIEKTPUUYECKUN MOTEHI A Ha KieMMmax 12, 14 moxer
yXyALIaTh TOUHOCTH U3Mepenui natunka 40. Kounencarop 42 moxet ObITh
PacmooXKeH PSAOM € MOAXOASALEH KOHCTPYKLUEH, UMeIoLIell HyJ1eBOW WU HU3KUN
NOTEHIHMaJ, BHYTPU Kopryca 30 UK PSAIOM C MMOBEPXHOCTHIO JIOOOH KOHCTPYKLIHH,
UMEKLIel HyJeBOW UJIM HU3KUM MOTeHUHAJ. B THMNYHBIX BapuaHTax KOHAEHCATOp 42,
B 4acTHOCTH KieMMa (42B) koHneHcaTopa 42, pacnojioKeHa Ha PaCCTOSTHUM, HE
npepbimaroem 100 MM, mpeanoYTUTENbHO 50 MM 1 OoJiee MPEAMOYTUTENBHO 25 MM,
OT MOBEPXHOCTH, UMEIOLIEN COOTBETCTBYIOIMN HYJI€BON UM HU3KUN NOTEHLHA.

Bo Bpems paboTHI MpEeNMOYTUTEIbHBIX BAPUAHTOB Ha KaTywKe 36 natuuka 34
TOKa OyAeT HyJIeBOH MJIM HU3KUH 3JIEKTPUUECKHUI MOTeHIUaN (efCTBUTENbHAS
BEJIMUMHA MOJKET 3aBHCETh OT peXXuMa paboThl aT4MKa 34 TOKa U OT TOKA,
mpoTeKarmero yepe3 kiaemmy 14). IToaToMy B MpeANOYTUTENIBHBIX BAPUAHTAX
KOHJZeHCATOp 42, U B 4HaCTHOCTU NPOBOAHUK 42B, pacnoyio:xkeH psAAOM C KaTyLKOH 36
natyuka 34 Toka. B npeAnodTUTENBHBIX BApPUAHTAX KOHAEHCATOP 42 PacHoIOKeH
AOCTATOYHO OJNIM3KO K KaTymke 36, TaK 4TO pa3HHUIA TOTEHLIHAIOB MEXAY

KOHJIEHCATOPOM 42 (MJIM O MEHbLIEH Mepe MeXAY MPOBOAHUKOM 42B) u
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MOBEPXHOCTBIO KaTYIIKH 36 nMeeT HeOOIbLIYIO BEJIUUNHY, paBHA HYJIIO HJIHU 10
CyILIECTBY paBHa HYJIO (Hampumep, MeHbIne 1 BoabTa). Bo Bpems paboThl Ha KaTymKe
36 oObryHO OyAeT HyJeBOH MOTEHIUAJ, U NTOTeHI[Ma) NPOBOAHUKA 42B koHneHcaTopa
42 B Touke 54 Oyner O1M30K K HYJIO. B 3TOM ciiydae moBbIIIAeTCS SJIEKTPHYECKAs
IPOYHOCTb M TOYHOCTH pabOTHI KOHIEeHcaTOopa 42. B TUIMYHBIX BapuaHTax
KOHJeHcaTop 42, B 4aCTHOCTHU KjaeMMa (42B) koHneHcaTtopa 42, pacnojiokeHa Ha
paccrosinum, He npeBbimaromeM 100 MM, npeanoyrutenbHo S0 MM u Gosee
NPEeANOYTUTENBHO 25 MM, OT KaTylku 36. B agpTepHaTUBHBIX BapuaHTax (HE
NOKa3aHbl), HAPUMEP, B KOTOPBIX OTCYTCTBYET Karymka 36, B kopuyce 30 Moxer
obecneunBaThCA JIOOAst APyrasi MOBEPXHOCTb C HYJIEBBIM MM HU3KHM MOTEHIIUAJIOM,
NPEeANOUYTUTENBHO MEXAY kKiaemMmamu 12, 14, nns pacnonoxkeHus KOHAeHcaTopa 42
psanom ¢ Hell. Hanpumep, MoskeT 00ecreunBaThCs 3IEKTPUIECKH U30JUPOBAHHAS
obosiouka (He MOKa3aHa) U3 3JEKTPONPOBOJHOTO MaTepHaia, OXBaThIBAOIIAs
cTepkeHb 14B u moacoequHEHHAas K 3JIEKTPUUECKOMY 3a3E€MIICHUIO (MU K APYTOil
TOYKE C OIMOPHBIM HAIPSDKEHHUEM), U KOHIAEHCATOP 42 MOKeT OBITh PACIOJIOKEH PSIAOM
C 3TOH 000JIOUKOI.

B nmpeanouTuTenpHBIX BapHaHTaX NEPBBIH KOHAEHCATOP 42 BBHIMOJHEH B GOpMe
KOJIbLIEBOU HAaCaJlKH, HAJAETON Ha KOHewl 57 onopsl 56. IlepBriit koHAEHCATOP 42
NPEANOYTUTENBHO UMEET KyNoJ000pa3Hyo GOpMy, U MOXKET ObITh TAK)KEe OMUCAH Kak
uMerImui GopMy Jamku M Koiokona. IlepBoeiii koHAeHCATOP 42 MPEANOYTUTEIBHO
CUMMETPHUYEH UJIH MO CYIECTBY CUMMETPUYEH OTHOCUTENbHO LIEHTPalbHON ocu. B
NpeANnOYTUTEIbHBIX BApHUAHTAX MEePBbId KOHAeHcaTop 42 umeer U-o0pa3Hyio ¢popmy B
CEeUeHHUH, B3SITOM B JIFOOOH MIOCKOCTH, NMapaiebHON LEHTPAJIbHOU OCH
KOHAEHCATOopa.

IlepBblii kOHAEHCATOP 42 COAEPKUT NMEPBBII U BTOPOU BIIEKTPUUECKHE
npoBoaHukU 42A, 42B, pa3znenenHble nuaiektpudeckoi cpenoit 42C. Kaxablii
npoBOAHUK 42A, 42B npeaAno4YTUTENBHO COAEPKUT 3JI€KTPONPOBOIHYIO NIACTUHY,
KOTOpast UMeeT KyIoJI000pa3HYIO UM UHYIO 3aKpyTryeHHYo ¢opmy. [IpoBonHUKHN
42A, 42B uMer0T Takue pa3Mephl, UTO NIPOBOJAHUK 42A MOKeT BXOAUTb BHYTpPb
npoBonHuka 42B. IIposoanuk 42B obecrneynBaeT BHEIIHIOK MOBEPXHOCTh
KYII0JI000pa3HOTO KOHJeHcaTopa 42, B TO BpeMsl Kak MPOBOJHUK 42A olOecnieuynBaeT
BHYTPEHHIOIO IMOBEPXHOCTh KyINoJoo0pa3Horo kouaeHcaropa. Ilposonauku 42A, 42B

OOBIYHO BBIMTOJHEHBI U3 METajljia, OAHAKO B APYIr'UX BapHaHTaX OHU MOTYT OBITH
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BBIMOJIHEHBI U3 JIPYTOro MOAXOAALIErO 3JeKTPONPOBOAHOIO MaTepuala.
Husnextpuueckas cpena 42C MoxkeT conepkaTh 000N MOAXOASIUI U3BECTHBIN
AUBJIEKTPUYECKUN MaTepUas, HallpuMep, CTEKJIO, KEPAMUKY MJIM ILIACTMACCY.

ITepsoiii npoBoAHUK 42A COEAUHEH 3JEKTPUUECKHU C Oopoi 56. B sTom ciyuae
nepBblil IPOBOAHUK 42A obecrneunBaeT nepByo kiemMmy 44 konaeHcaropa 42.
IlepBbiii npoBOAHUK 42 A Tak)Ke MEXaAHUYECKU COEITUHEH C OMOpOoM 56,
NPEeANOYTUTEIbHO C KOHIIEBOH yacThio SOA. B mpennouTuTe IbHbIX BapUaHTax
KOHIIEBasi 4acThb SO6A mMeeT CBOOOIHBIN KOHeL 57, mpuYeM NepBbIii MPOBOIHUK 42 A
pacmojiokKeH Ha CBOOOTHOM KOHIE 57 ¥ COeMHEH ¢ HUM MEeXaHUYEeCKU U
sNeKTpudecku. [l coennHeHus nepBoro nNpoBoaHuka 42A ¢ onopoi MOryT
UCIIOJIb30BAaThCS JTHOOBIE TOAXOSIINE COSIHHUTENbHbIE CPEeICTBA (HE MOKA3aHbI),
HanpuMep, 3JIEKTPONPOBOAHOE YIUIOTHUTENBbHOE KOJBLO, UIH MOXKET UCIOJIb30BATHCS
coequHeHue ceapkoil. ONuMOHaNbHO NepBbIi NPOBOAHUK 42A u onopa 56 UMEIOT MO
MEHBIIEH Mepe OAHY COOTBETCTBYIOUIYIO CONPSTAKIIYICs NOBEPXHOCTb AJIs
yAy4YII€HUsd UX COCAUHEHUS.

Bropo# npoBoaHuk 42B npucoeanHEH 3JIEKTPUYECKHU K NEPBON kieMMe 48
BTOpOro KoHzaeHcaropa 50. J{ns ynobcTBa BTopoii mpoBoaHUK 42B ciyXuT B KauecTBe
BTOPOH ki1eMMbl 46 nmepBoro kKouaeHcaropa 42. Bropoii npoBoaHuk 42B mMoxeT ObITh
NPUCOENNHEH 3JIEKTPUYECKH K NMEPBOU KiaeMmMme 48 BTOpOro konaencaropa 50 ¢
UCIOJIb30BAHUEM JIIOOBIX MOAXOISALINX CPEACTB, TAKUX KaK, HAIpUMep, POBOL,
Kalenb WM IPyroi 3JeKTpudeckuii npoBogHuk. Hanpumep, Bropoii npoBogHuk 42B
U nepBas KjiemMa 48 BMeCTe MOTYT OBbITh 3JIEKTPUYECKU MPUCOCTUHEHBI K
KOHTpoJuiepy 35. B paccmarpuBaeMoM BapuaHTE NPOBOJ 58 cCoeqUHsSIET BTOPOM
MPOBONHUK 42B ¢ TOYKOU 3JIEKTPUUECKOTO COeNMHEeHHUs (He oKa3aHa) KOHTpoJiiepa
35, npuyeM TOUYKa 3JEKTPUUECKOTrO COEIMHEHUS CIYKUT B KaUeCTBE TOUKH 54
BBIXOJHOTO HaNPsIXKE€HUs eNUTeNs Hanpsi>keHus. Bropoit konaencarop 50 He nokasaH
Ha ¢ur. 1, HO MokeT obecrednBaThCs B JIIOOOM MOAXOASAIIEM MECTe, HalpuMep B
kopnyce 30, uiu B OCHOBaHMUU 32, UM B KOHTpoJuiepe 35, U ero nepsas kiemma 48
MOXKET OBITh COEIMHEHA C TOH K€ TOYKOH 3JIEKTPUUECKOr0 COEUHEHHsI KOHTPOJLIIepa
35, ¢ KOTOpOU coequHeH NpoBOAHUK 58. Bropas kiemma 52 koHaeHcaropa 50 Moxer
OBITH cOeMHEHa ¢ "3emiel" (Unu ¢ Apyroi TOYKOH onmopHoOro HampsikeHus Vref) ¢

HCIIOJIb30BAHUEM JIHOOBIX noaAxoadaAmux CpeaCTB, TAKUX KaK, HAIIPUMEDP, MPOBOA,
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kabenb Unu Apyroi 3JeKTpUUECKHi MPOBOAHUK. B kauecTBe BTOPOTro KOHAEHCATOpA
50 MoxeT OBbITh UCIOIB30BAH JIFOOON MOAXOAAINN U3BECTHBIN KOHIEHCATOP.

B nmpennouTuTenpHBIX BapuaHTax NMepBblil KoHAEHCATOP 42 cHOPMHUPOBAH TAKUM
0o0pa3oMm, 4TO OH UMEeT 3aKPYIJICHHYIO 3aKPBITYI0 KOHIEBYIO HacThb 43, KoTOpas
MOJKeT OBITh MOJYKPYIJIOW B CEYEHUH, H MOXKET UMETh KOJbLEBYIO 4acTh 45 CTEHKH,
o0ecneunBa Y0 OTKPBITHIM MpoeM. B 4acTHOCTH, MepBbIii U BTOPOI MPOBOAHUKH
42A, 42B u npoMeXyTOUHBIN quaaekTpuueckuil cioi 42C BBIMOIHEHBI IS
dbopmupoBaHus yacteit 43, 45 Takum oOpa3oM, 4TO Kaxkaas 4acTb 43, 45 comepKuT
COOTBETCTBYIOIIYIO YaCTh MPOBOAHUKOB 42 A, 42B u ausnekrpuueckoro cios 42C.
[IpenmouTuTENbHO MEPBBIA KOHAEHCATOP 42 cHOPMUPOBAH TAKUM 00pa3om, 4TO IO
MEHbIIEH Mepe 4acTh KOJbLEBOUN 4acTU 45 CTEHKHU NapalljiebHA UK MO CYLIECTBY
napajJeibHa HEeHTPaJIbHONU OCH KOHJeHCcAaTopa 42 U NPEeANOUYTUTEIBHO UMEET
HUJIUHAPHUIECKYI0 (OpPMY, B HaCTHOCTH, BHYTPEHHSISI MIOBEPXHOCTHh YaCTH CTCHKH,
npuiIerameil K mpoeMy, IMeeT HUINHAPHIECKY0 Gpopmy. B mpennouturenpHbIx
BAPUAHTaX MNEPBbIA KOHAEHCATOP 42 WK IO MEHbIIEH Mepe 4acTb 45 CTEHKU UMeeT
Kpyriyioo Gopmy B monepedHoM cedeHnu. O0ecneueHne Kynoiaoo0pa3Horo
KOHJIeHcaTopa 42 o0nanaer TeM JOCTOMHCTBOM, YTO B 3TOM CJlIydae YCTPAHSIOTCS HIIH
ocnabnsoTcs Kpaesble 3QPEKThl, TaK YTO YJIYUIIAETCS OJHOPOAHOCTh XapaKTEPUCTHK
koHaeHcaTtopa. Kpome Toro, kynosnooOpasnas ¢opma npearnouTUTEIbHON
KOHCTPYKLMH KOHAEeHcaTopa 42 obecneynBaeT CUMMETPUYHOCTD UJIU MO CYINECTBY
CUMMETPHUYHOCTD 3JEKTPUUECKOTrO MoJisi MexXy riactuHamu 42A, 42B, B pe3ynbrare
Yero MOBBIMIAETCS TOUHOCTh u3MepeHuii. Kpome Toro, npennoururenbHas Gpopma
KOHJeHcaTopa 42 o0ecnieynBaeT JOCTATOYHYIO SJIEKTPUYECKYIO MPOUYHOCTh
KOHJeHCcaTopa 42 ¢ MUHUMAJIbHBIM UJIM CPABHUTEIbHBIM HU3KUM €MKOCTHBIM
CONPOTUBJIEHUEM.

[IpenmoutuTenbHO 4acTh 45 CTEHKH, st y1OOCTBA BHYTPEHHSS MIOBEPXHOCTD
4acTH 45 CTEHKU NEePBOTO KOHAEHCATOpa 42, MEXaHUYECKU U JIEKTPUIECKHU
COeIMHEeHa ¢ OMOPOoH 56, MPeNmoYTUTENLHO ¢ €€ CBOOOMHBIM KOHIIOM 57. B
NPEANOUYTUTENbHBIX BAPDUAHTAX MEPBbIA KOHAEHCATOp 42 HaAeT Ha KOHel 57, Tak 4To
KOJIbLI€Basi 4acTb 45 CTEHKU NPOXOAUT BOKPYT KoHUa 57. CoOoTBeTCTBYIOIAs
BHYTPEHHSS] NOBEPXHOCTh YaCTU 45 CTEHKH U BHEILIHASA 4acTh KOHLA 57

NpeANOYTUTETIbHO BBIITOJIHCHBI TAKUM o6pa30M, 4YTO OHU UMCIKOT COMNPATrar0rueCs
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¢dbopMbl, IpUYEM MPEANOUYTUTEIBHO OHU UMEIOT LUIHHAPUYECKYIO Gopmy ast
obJierueHuss X COeqUHEHUS.

OnuunoHanpHO aBTOMAT 10 3aLUTHI COAEPKUT AATUUK 00 HaNpsKeHUs A
U3MEpEeHHUs HaNpsiKeHUs Ha BTOpol knemme 14. Jlatuuk 60 HanpsisKEHUsST MOXKET
COAEp KaTh ACIUTENb HANPSIKEHUs], IPEANOYTUTEIbHO €EMKOCTHBIN AEIUTEND
HaNpsKEHUs, CXeMa KOTOPOro Takas Jke, 4TO M CXeMa, IpuBeAeHHas Ha Gur. 3, uiu
cxonnas ¢ Heil. Ha ¢ur. 1 mokasaH koHaeHcAaTOp 62, aHAJIOTHUYHBIA TEPBOMY
KOHAeHcaTopy 42 natuuka 40 HanpsikeHUs. BTopoli KOHIeHCATOp JaTYHuKa
HaIpsDKEHUs HE MOKa3aH, OTHAKO OH MOXKET 00eCmednBaThCs B JIIOOOM MOIXOASIIEM
mecte. [1epBbIit KoHAEHCATOP 62 MOXKET UMETh (POPMY MAHIKETHI, OXBATHIBAKO LIEH
cTepxkeHb 14B, onuuOHaNIbHO BHYTPH KaTylKHU 36.

U3 BBIIEN3JIOKEHHOTO TOJKHO OBITh MOHSATHO, YTO B MPEANOYTUTEIbHBIX
BapHaHTaX OCYIIECTBICHUS U300peTeHnsl 00eceunBaeTCsl BCTPOSHHBIH gaTdauk 40
HaMNps>KEHUs!, COAEp AU €eMKOCTHBIN NEJUTENb HAalps>)KeHus, B kopnyce 30
apTomarta 10 3alUThI UK APYTOro NEePEeKIIOYA0Ero yCTPOUCTBA, TAKOTO KaK,
HanpuMep, aBTOMAT NOBTOPHOIO BKJIOYEHUsI, MEXAY NEPBOU U BTOPOU KiieMMaMu 12,
14. IlpennouruTtenbHast KOHCTPYKUMs aaTyuka 40 HanpsikeHus cogepxkur U-
o0pa3HbIll KOHAEHCATOP 42, BXOOSIINN B COCTAB CXEMBbI ASJUTENSI HAPSKeHUS,
KOoTopast o0ecrednBaeT BO3MOKHOCTb UCIIOJIb30BaHUsl KOHIEHCATOPA HOCTATOYHOMN
3JEKTPUUECKOH MPOYHOCTH U MUHUMAJIbHO HEOOXOJUMOr0 eMKOCTHOTO
conpoTupieHus. Takoil aTYNK HANPSKEHUsI CPABHUTENIBHO AEIIeB U UMeeT Ooiee
BBICOKYIO HaJI€XKHOCTb 10 CPABHEHHUIO C TPAAULMOHHBIMU AJIbTE€PHATUBHBIMU
BApUAHTAMH, U HE IPUBOAUT K YBEJIHMYEHUIO PAa3MEPOB aBTOMATa 3aIHThl/aBTOMATA
MOBTOPHOI'O BKJIIOUEHUS, UJIU K€ YBEJIUYEHHUE €r0 pa3MepOB MUHUMAJIBHO.
BceTrpoennbiii natuuk 40 HanpspkeHUs 1151 KiaeMMbl 12 o0ecnieunBaeT UCMOJIb30BaHUE
aBTOMATa 3alUThl UJIM aBTOMATa MOBTOPHOIO BKJIOUEHHUS B KOJBLEBBIX CETSX, B
KOTOPBIX AAaTYUKU HEOOXOIUMBI HAa 00EHX KJIeMMax aBTOMAaTa 3alluThl/aBTOMATa
MOBTOPHOI'O BKJIIOYEHHUS.

Hactosimee nzo0pereHne He OrpaHMYMBAETCS BApUAHTAMH, ONTMCAHHBIMH B
3asBKe, MOCKOJIbKY OHU MOTYT OBITh H3MEHEHBI U MOAN(PUIUPOBAHEI O€3 BbIXOMA 32

npenenbl 00beMa OXpaHbl H300PETEHHUS.
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OOPMVYIJIA U30BPETEHM A

1. DnexkTpuueckoe nepexavarolee yCTpoiCcTBO, CoAepKallee:

NEPBYIO 3JEKTPUUECKYIO KIEMMY, MOACOECAMHEHHYIO K IEPBOMY 3JIEKTPUYECKOMY
KOHTAKTY,

BTOPYIO 3JIEKTPUUYECKYIO KJIEMMY, MOJCOEANHEHHYI KO BTOPOMY
BIIEKTPUYECKOMY KOHTAKTY,

CPEeICTBO AJIs MEPEKII0YEHHSI BTOPOrO 3JIEKTPUUECKOTO KOHTAKTa MEXIY
Pa30MKHYTBIM COCTOSIHUEM U 3aMKHYTBHIM COCTOSIHHUEM, U

JATUMK HANpPsDKEHUsS JJI1 U3MEPEHUs HANps)KeHUs! Ha epBON 3J1eKTPUUECKOH
KJIEMME,

NpUYeM JaTYUK HAIpPsKEHUS COAEPIKUT AeNUTeNb Haps KeHUs, UMEIO LU
TOUYKY BXOJHOTO HAIpsIKEHUsS, COEAUHEHHYIO C NTE€PBOM 3JIEKTPUIECKON KIEMMOM,
TOUYKY BBIXOJHOT'O HAMpPSIKEHUs, PACTIOJIOKEHHYI0 MEeXAY TOUKaMU BXOJHOTO
HaNnps>KeHUsI U ONIOPHOI'O HANpPsIKEHUs, U NePBbIM KOHAEHCATOP, MOJCOEANHEHHbIN

MCKAY TOUYKaMH BXOOHOI'O HAMPAXKCHUA U BBIXOAHOTO HANIPAXKCHUS.

2. Ilepexnroyaroee yCTPOMCTBO MO 1. 1, UMeroLee 3J1eKTPOU30IUPY O IIUN
KOpPIYyC, IPEANOUYTUTENbHO BKIIO AU 3J1eKTpOn3oaupyoiee GOpMOBaHHOE
u3eNne, U IO MEHbUIEH Mepe NepBbll U BTOPOH 3JIEKTPUUECKHUE KOHTAKTBI U NEePBbIN
KOHAEHCATOp pa3MeEIleHbl B KOPIyce, a NePBbI KOHAEHCATOP PACMOJIOKEH B KOpPIyce

MEXAy NepBON U BTOPOU KJIEMMaMH.

3. Ilepexnrouaroniee yCTpOUCTBO MO M. 2, B KOTOPOM IlepBas KJI€MMa COAEPKUT
3JIEKTPONPOBOAHBIN 3JIEMEHT, PACIONOXKEHHBIN B KOPIYCe U NPOXOASAIINNA MEXIY
MEePBBIM 3JIEKTPUUECKUM KOHTAKTOM U HapPY>KHBIM COEAUHUTENEM MEPBOI KIEMMBbI, a
BTOpasi KJIeMMa COAEPKUT 3JIEKTPONPOBOAHBIN 3JIEMEHT, PACIOJOXKEHHBIN B KOpIycCe,
U NPOXOJSLIUN MeXAY BTOPBIM KOHTAKTOM U Hapy>XKHbIM CO€IMHUTEIEM BTOPOH
KJIEMMBI, 1 B KOTOPOM NEPBbII KOHAEHCATOP PACHOJOXKEH MEXAY
3JIEKTPONPOBOAHBIMHU 3JIEMEHTAMHU, IPUYEM, KAK NPABUJIO, 3JIEKTPONPOBOAHBIN
3JIEMEHT NMEPBOMN KJIEMMBI U 3JIEKTPONPOBOAHBIN 3JIEMEHT BTOPOU KIE€MMBI

NEePHNEeHAUKYJISPHBI, UIH IO CYLECTBY NEPHEHAUKYISIPHBI, IPYT APYIY.
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4. Ilepexnrogarouee yCTPOUCTBO MO M. 3, B KOTOPOM MEPBbIM KOHAEHCATOP
pacroyioXeH OJMKe K 3JeKTPOIPOBOAHOMY 3JIEMEHTY BTOPOI KJIEMMBI, UEM K
3JIEKTPONPOBOJAHOMY 3JIEMEHTY MNE€PBOM KJIE€MMBI, IPEANOUYTUTEIBHO CMEXHO C

QJICKTPOMPOBOAHBIM 3JICMCHTOM BTOpOI‘/'I KJICMMBI.

5. Ilepexnrouaroniee yCTPOUCTBO MO M. 3 WU M. 4, JOMOJHUTENIBHO COAEpIKALIEe
[0 MEHbIIEH Mepe OAHY TOKOU3MEPUTEJIbHYIO KaTyLIKy, PACTIOJOXKEHHYI0 BOKPYT
3JIEKTPONPOBOAHOTO 3JIEMEHTA BTOPOU KJI€MMBI, MPUUEM NEPBBII KOHAEHCATOP
PACIOJIOKEH CMEXHO C YKa3aHHOW IO MEHbLIEH Mepe OAHON TOKOU3MEPUTENbHON

KaTyILIKOM.

6. Ilepexmroyaromniee ycTpoicTBO Mo JF00OMY M3 IL.I. 2-5, B KOTOPOM MEPBBIii
KOHJIEHCATOP Pa3MeIleH Ha 3JEeKTPONPOBOJHON OMOpE U 3JIEKTPUUECKH COEIUHEH C
Hel, IpUYeM ONOopa pPacHoI0XKeHa B KOPIYCe U 3JEKTPUUECKU COEAUHEHA C NepBOil
KHeMMOfI, a HepBbIﬁ KOHACHCATOP Pa3MCIICH Ha KOHILE OMOPHbI U NPEANNOUYTUTEIIBHO

uMeer GopMy M pazMepbl, 00ecIeYnBaOIHUe JIOTHBIH OXBAT KOHLIA OMOPBI.

7. Ilepexnrouaroniee yCTPOUCTBO MO M. 6, B KOTOPOM IEPBast KJIeMMa COAEPKUT
3JIEKTPONPOBOAHBIN 3JIEMEHT, PACIOJNOKEHHBIN B KOPIyCe U NMPOXOASALIUN MEeXAY
NEPBBIM 3JIEKTPUUECKUM KOHTAKTOM U HAPY’KHBIM COCAUHUTENEM NEPBON KIE€MMBI,
IpUYEM ONOpPa MEXAHUYECKH COCNNHEHA C 3JIEKTPONPOBOAHBIM 3J€MEHTOM UJIH
BBIMOJIHEHA C HUM KaK OJIHO LIeJIO€, TaK YTO ONOPa U 3JEKTPONPOBOAHBIA 3JI€MEHT
SQIEKTPUUYECCKU COCAUHEHBI APyl C APYIOM, NPECANMOYTHUTECIIBHO, OIIOpa NMpOXOoAuT OT
3JEKTPOMPOBOJHOrO 3JIEMEHTA MEPBOM KJIEMMbI B HAIPaBJIE€HUHU BTOPOU KJIIEMMBI,
nepan‘/'I KOHACHCATOP pasMEIICH Ha OIIOPE, NPEANMOUYTUTCIIBHO Ha KOHL€ OIIOPHI,
MEXAy NepBOU U BTOPOU KJIEMMaMHU, U NPEANOYTUTEIBHO ONOPAa UMEET OCHOBHYIO
4aCcTh, KOTOpPAsi MPOXOAUT BOOK OT 3JIEKTPOMPOBOAHOTO 3JIEMEHTA MePBOU KJIEMMBI, U
KOHLOEBYH YaCTh, KOTOpAsd OTXOAUT NEPNECHAUKYIIAPHO UJINU HAKJIIOHHO OT OCHOBHOMH

HaCTH B HAIlpaBJIICHUU BTOpOI\/'I KJIE€MMHBI.

8. Ilepexnroyaroiee yCTpOMCTBO N0 N. 6 UK 0. 7, B KOTOPOM INEPBBIN
KOHJEHCATOP CONEPKUT NEPBBIA U BTOPOH 3JIEKTPUUECKUE NPOBOAHUKHY,

NPEANOYTUTENBHO B (POPME COOTBETCTBYIOLIEH 3JIEKTPONPOBOAHON MIIACTUHBI,
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paszeseHHble QUIIEKTPUUECKOU CPeaOn, MIPUUEeM NEePBbI NPOBOAHUK COCIUHEH
3JIEKTPUYECKH, U ONMUHUOHAIBHO MEXAHUYECKHU, C OTIOPOU, MPEANOYTUTENBHO C KOHLIOM

OIOPBHI.

9. Ilepexmroyaroiee yCTpOUCTBO MO JIIOOOMY MPEabIAYIIEMY MYHKTY, B KOTOPOM
NepBbIil KOHIEHCATOP UMEET KymoJooOpa3Hyo GopMy, U MPEeaNnOYTUTENbHO MepBBIH
KOHJIEHCATOP CONEPIKUT MEPBbIA U BTOPOH 3JIEKTPUUECKHUE MPOBOJAHUKH,
NPEeANOYTUTENBHO B (POPME COOTBETCTBYIOLIEH 3JIEKTPONPOBOAHON MJIACTHHBI,
paszeseHHble QUIIEKTPUUECKON CpeOi, U MEePBBIA U BTOPON NPOBOAHUKHU U

MPOMEXKYTOYHAS TUAJIEKTPUUECKas cpella UMEIOT KymoyjoodpasHyw Gopmy.

10. Ilepeknrovaromee yCTPOMCTBO MO I. 9, B KOTOPOM MEPBbIA KOHAEHCATOP

COACPXKHUT KOJbUCBYI YaCTh CTCHKHU, NPEANOUYTUTEIIbPHO UMCHO YO HUJITUHAPUYICCKYHO

bopmy.

11. Ilepekmroyaromiee yCcTpoicTBO Mo JTr00oMy U3 1. 6-10, B KOTOPOM NEpBHIii
KOHACHCATOPp CUMMETPUYCH OTHOCUTECJIIBHO LIeHTpaJIbHOfI OCH U NIPEANIOYTUTEIIBHO
UMeEeT KOJIBbIEBYIO (OpMY B CEUEHHH, B35ITOM NMEPNEHANKYJISPHO €ro LEeHTPaIbHON

OCH.

12. Tlepekarouaromuiee yCTpoiCTBO Mo JroOoMy u3 m.m. 9-11, B KOTOPOM mepBbIii
KoHneHcaTtop umeeT U-o0pa3Hyro ¢opMy B CEUEHHUH, B3SITOM NapaljieIbHO €ro

LEHTPAJbHOU OCH.

13. ITepekmroyaromee ycTpoHcTBO Mo JodomMy u3 m.m. 10-12, nmpu 3aBUCUMOCTH
OT II. 6, B KOTOPOM KOJIbIIEBAasd 4aCTb CTCHKHU, NPEANOUYTUTEIIbBHO BHYTPCHHSAA
MOBEPXHOCTH KOJIbLIGBOﬁ HaCTHU CTCHKU, MEXAHUYCCKH U SJICKTPUICCKHU COCJUHECHA C

OTMOPOH, MPEAMOYTUTETBHO CO CBOOOIHBIM KOHIIOM OIOPBHI.

14. ITepekroyaromee yCTPpOHCTBO MO JOOOMY U3 m.1. 9-13, mpu 3aBUCHMOCTH OT
. 6, B KOTOPOM NEPBbIM NPOBOJHUK 3JIEKTPUYECKU U MEXAHUYECKU COEIUHEH C

OMOPOH, MPEAMOYTUTETBHO CO CBOOOJHBIM KOHIIOM OIOPBHI.
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15. Ilepekmroyaromiee yCTpOMCTBO MO JOOOMY MpeABbIIyLIeMy NYHKTY, B
KOTOPOM JI€JINTENb HANPSIKEHUS MPEACTABIAET COOONH €eMKOCTHBIN ENUTENb
HAIpPsKEHUs!, COAepKAIMUM BTOPOU KOHAEHCATOP, MOACOECTIUHEHHBIN MEXY TOUYKAMHU

BBIXOOHOI'O HANPSAXKEHUA U OIMOPHOTO HAIIPAKCHUA.

16. Ilepekarouaromiee yCTpOMCTBO MO JTIOOOMY MpenbiayieMy NYHKTY, HMEK0IIee
KOPIYyC, NPEANOYTUTEIBHO 3JEKTPOU3OJUPYIO UM KOPIYC, U [0 MEHbIIEH Mepe
MEePBbII U BTOPOU 3JIEKTPUUECKHE KOHTAKTHI U MEPBBINH KOHAEHCATOP pa3MeELIEeHbI B

KopIyce.

17. lepekroyaromee yCTPOHCTBO MO JIOOOMY MpeAbIAyIIeMy MYHKTY,
AOMOJIHUTECIBbHO COACPXKAMEEC KOHCTPYKIHUIO C HU3KUM, NPEANOYTUTEIIBHO HYJICBBIM
WUJIW IO CYLECTBY HYJCBBIM, S3JICKTPUYICCKUM MOTEHIHAJTIOM BO BPEMs pa6OTbI, )51

NEePBbII KOHAEHCATOP PACMOJOKEH CMEXKHO C TONH KOHCTPYKLHEH.

18. Ilepexknroyaroniee yCTpOUCTBO 1O N. 17, mpu 3aBUCUMOCTHU OT I1. 16, B

KOTOPOM KOHCTPYKLHA C HU3KUM MOTCHUIUAJIOM pa3sMEIICHAa B KOPIIyCE.

19. Ilepexnrovaromee ycTporucTBO 1o . 17 unu n. 18, B KOTOPOM KOHCTPYKLHUS C

HU3KHUM INOTCHLUHAJTIOM pacCIiOJIOKE€HA Ha BTOpOI>'I KJIEMME.

20. ITepexnrouaroiiee yCTPONCTBO MO JOOOMY MpeabIIyLIeMy TYHKTY, B
KOTOPOM BTOpas KJeMMa COAEP KUT 3JIEKTPOIPOBOIHBIN 3JIEMEHT, PACIOJOXKEHHBIHN B
KOopnyce u HpOXOZ[S[H_[I/Iﬁ MEXKAY BTOPbIM KOHTAKTOM WU HApPYXHBIM COCANHUTEIICM
BTOpOI\/'I KJI€EMMbI, U KOHCTPYKIUA C HU3KUM MOTCHIUAJIOM PACIIOJIOXKEHA HA

3JEKTPONPOBOIHOM 3JIEMEHTE.

21. Ilepexnroyaromee ycTpoicTo o n. 19 unu n. 20, B KOTOPOM KOHCTPYKLUS C
HU3KUM MOTEHUHAJIIOM CONEPKUT 3JEKTPUIECKU U30JTUPOBAHHYIO My DTy WK

KaTYILIKY, PACHOJIOKEHHYI BOKPYT BTOPOH KJIE€MMBI.

22. Ilepeknroyarouee yCTPOUCTBO MO M. 21, B KOTOPOM KOHCTPYKLUS C HU3KUM

NOTCHIUAJTIOM COACPIKUT KATYLIKY AaTHUKA TOKA.
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23. Ilepekroyaromee yCTPOHCTBO O JIOOOMY NpeablAyLIeMy MyHKTY, B
KOTOPOM IEPBBbIA KOHAEHCATOP BAEJAH B JJIEKTPOU3OIALMOHHBIN MaTepUall Uiln
OKPY’KE€H 3TUM MaTE€PUAIOM, KOTOPbIN MPEATOYTUTEHHO MPEACTABIIET COO0ON YacTh

KOpITyca MepeKIIYaIero ycTpoiicTsaa.

24. Tlepekaro4aroinee yCTPOUCTBO 10 JIIOOOMY TpeabIAyIeMy MyHKTY, B
KOTOPOM MEPBbIA M BTOPOU 3JIEKTPHUECKUN KOHTAKTHI MPEACTABISIIOT COOOH YacTh

BAKYYMHOTI'O BBIKJIIOYATENs.

25. Ilepeknroyaromiee yCTPOUCTBO MO JIOOOMY MpeabIAyIIeMy MyHKTY, KOTOPOe

npencTaBisieT co00il aBTOMAT 3aIMUTHI.
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