35 Boikatoyatenu anddepeHumnansHoro Toka (Y30) u

AndpaBTOMaThI

YcTpoliictBa 3awmTHOro otkatodeHuA (Y30 )aTo eaANHCTBEHHbIE YCTPOMCTBA
B 9/IEKTPOLLMTE, OCHOBHAA Lie/ib KOTOPbIX — 3aluMTa YeN0BEKA OT MopaKeHus
3NEKTPUYECKMM TOKOM. TbICAYM Pa3obpaHHbIX C/ydYaeB, KOrda KTO-TO Obin
yOUT 3NEeKTPUYECTBOM, MNO3BOJMAN WHXKEHEPaM BbIACHWUTb HEKOTOpble
3aKOHOMEPHOCTU W NpPegnpuHATb Mepbl. A MMEHHO: BbIACHWUIOCH, 4TO
C/ly4aeB CMePTH, KOrga YesloBeK YMeP OT 06paLLeHMA C HaNPsaXKEHNEM MeHee
50 B, noytn HeT. HM3Koe HampsAXKeHWe, C Kyyel OroBOPOK, BnosHe cebe
6e3onacHo. OgHako ybuBaeT He Hanps)KeHWe, a TOK, MpOoTeKalowuii Yyepes
ye/noBeKa B TeYEHME OMNpeaeNéHHOro MpPoMeXKyTKa BpemeHu. [Mpu Tokax
meHbwmnx 30 MA YenoBeK BpAa, N YMPET U MOXKeT CaM NPUHATL Mepbl, eciu
YYBCTBYET, YTO €ro 6bET TOKOM. A BOT MpU TOKax 60/blle — HY)KHO CPOYHO
cnacaTtb, MHa4Ye NOMPET.

KaK e 3aWuTUTb YeNoBeKa OT MOPaXKEHMA 3/TEKTPUUYECKMM TOKOM, He
CUIbHO M3MEHSAA CYLLECTBYIOLWME 31eKTpoceTn? Maea npocta v reHnanbHa —
HYXHO aHann3npoBaTb guddepeHLManbHblii TOK.

AnddepeHumancHbli TOK — 3TO pasHMLA B TOKax ABYX NMPOBOLHMKOB,
Hanpumep MmeXay ¢asHbiM, YXO4AWMM B Harpysky W Hy/JeBbIM,
BO3BpaLLatoLLMmeA u3 HarpysKu. MosBneHne OLLYTUMOro
anddepeHLManbHOro TOKa B LLENW Yallle BCEro HEHOPMAJIbHO, 3TO O3HaYaeT,
YTO YacTb TOKA YXOAWUT BHE KOHTYpa, KOTOPbIM, o4eBUAHO, nepectan bbiTb
3aMKHYTbIM, W Jiydlle OTKAOYUTL Lienb, BAPYF TOK YTEKAeT B 3eM/Il0 Yepes
yesnoBeKa?

MpuHLUMN paboTbl TpaHchopmaTopa coBpemeHHoro Y30
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Ha 3aMKHYTOM MarHuMTonpoBoAe AeNaloT ABe 06MOTKU, BK/AOYEHHbIE B
npoTtusodase, U TPeTbio 06MOTKY AN NpUBoAa coneHomaa. Ecam Toku Yepes
nepBylo U BTOPY 06MOTKY paBHbI, TO paBHbl U MarHUTHble NONA. TaK KaK OHK
Hanpas/ieHbl HaBCTpedyy ApYyr APYry, TO U CYMMapHbIA MarHUTHbIA MOTOK
yepes TpeTblo 06MOTKY b6yaeT paBeH Hynto. Ecin Ke ecTb yTeuka, TOKM
nepectatoT bbiTb paBHbl, M Yepe3 TPETbIO 06MOTKY HAYHET LMPKYAMPOBaTb
MarHWTHOe roje, nNpPonopuUMOHanbHOe 3ToW pasHuue. Tam, rae ecTb
nepemeHHoe MarHMTHoe MnoJsie — TaM eCTb MHAYKUMA U BO36Y>KAaeTca TOK.
Ecnn ero gocratoyHo ana cpabaTbiBaHMA CONEHOMAA, TO AKOPb BbICBO6OAUT
3aLLE/KY U OTK/IIOYMT Lerb.

AnekTpomexaHumyeckoe Y30 n3obpakeHo Ha pUCyHKe

B yuépHOM Kopnyce, B KOTOPbLIV YXOAAT TOHKME NPOBOAHUKN, HAXOAUTCA
pacuenuTenb.

dneKkTpomexaHuyeckne Y30 ana csoeir paboTbl MCMONb3YIOT SHEPTUIO
andodepeHLManbHOro Toka — UMEHHO OH B KOHEYHOM MTOre NpeBpalLaeTcsa B
MEXaHWYEeCKyto Cuay, KoTopaa Aépraet pacuenutenb. Camo coboi, Takue
HEMHble MeXxaHMYecKue y3bl He cnocobcTBoBaNM AelleBusHe ycTpoincTea. C
nosiBJIeHNEM HeZoPOroi 3N1eKTPOHUKM KOHCTpYKuuto Y30 moaepHU3MpoBanu
- HEeXHbIN pacuenuTens, cpabaTbiBaBLUMI Ha HebobLUOM
anddepeHLmManbHbli TOK 3aMeHUAM Ay60BbIM CONEHOUAOM C 3/EKTPOHHbIM
ycunutenem. Pacnnatoit nocnyxKmna 3aBUCMMOCTb OT HAMpPSAXKEHWA B CETMH,
ana paboTbl ycunautena npuxoamtca 6paTb HEMHOrO 3SHEpPruu U3 CeTu, HO
Takne Y30 nosiy4ymaIncb KOMMNaKTHEE N 3HAYUTEIbHO AeLleBne.
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A Tenepb BHMMAHWE, BaXKHblIl MOMEHT, 4TO OyaeT Mpu KOPOTKOM
3aMblKaHWKM B Harpy3ke? Huyero! Tak Kak ycnosusa anAa cpabaTbiBaHMA HET —
pa3sHuubl TOKoB Ha Bxoge B Y30 u Ha Bbixoge mn3 Y30 Het. [lpoBoaa
HaKa/IATCA OOKpacHa, U30aAuMA pacnaaBuTca M NoTevyét Ha nosa, a Y30 He
OTKNHOYUTCA, NOCKO/IbKY HE MMEET 3allnTbl OT cBepxToKa. Moatomy Y30 6e3
BCTPOEHHOM 3aluTbl OT cBepxToKa BCEFJA npumeHseTcA B nape C
ABTOMATUYECKMM BbIK/IIOYATE/IEM WM € NAABKUM nNpeaoxpaHuTenem.
MyTém ckpelwmBaHmna Y30 1 aBTOMATUYECKUX BbIKtOYaTeNEN NPOU3BOAUTENN
BbIBENU rmépua - ABAT (aBTOMaTHMUECKMi BbIK/NtOYaTe b
AnododepeHLManbHOrO TOKa), KOTOPbIA Yalle Ha *KAproHe HasblBaloT
AndaBTOMaTOM, TaKoe  YCTPOWMCTBO  CaMOAOCTAaTOMHO W Haauyusa
[OMOIHATENIbHOTO aBTOMATUYECKOTO BbIK/OYaTeNs He TpebyerT.
Tunbl BAT
N306peTéHHoe Y30 oTanyHo paboTtano, ecan 6bl He pacnpocTpaHeHue
NoNynpPOBOAHMKOBbLIX  yCTPOMCTB. O4yeHb MHOMMe YCTPOMCTBA  CTa/u
npeobpasoBbiBaTb BHYTPU cebA HanpaxeHue M pog TOKa — Aenatb M3
nepemeHHOro ToKa NOCTOAHHbINA, MOTOM CHOBA NepPeMeHHbIN, HOTrAa ApYron
4YacToTbl WAW BeAMYUHbL. WM3-3a 3TOro CTa/M  BO3MOXKHbI  BCAYECKUE
HEMPUATHblIE OCOGEHHOCTW, Hanpumep, €CU B YCTPOWMCTBE 3aMKHET Ha
KOpNyc OAHY W3 JIMHWM C NOCTOAHHbIM TOKOM, TOK YTeYku byaert
NynbCcMpyloOWMM — B 3eMmato byayT yXoAuUTb TONAbKO MNONOMKMUTENbHbIE
noayBoJiHbl ToKa. O6bl4HOEe Y30 B TaKUX Caydaax MOXKET He cpaboTatb. A
TaKUX cay4vaeB pa3paboTanu cneumansHble Y30,
paccymMTaHHble cpabaTbiBaTb He TOJIbKO Mpw

AC CUHyconpanbHoM popme TOKA YTEYKM, HO U NpU
NOCTOAHHOM NY/IbCUPYIOLLEM TOKE YTEYKU U
HasBaim wux Tmn  A. A crapble Y30,

A cpabaTbiBatoLMe TONbKO Ha MEepPeMEeHHbIN TOK,
HasBanau Tmun AC. A onAa coBCeM YK HenpuUATHbIX
cny4aeB (Hanpumep, npoboi uenei nocne
CUJIOBbIX Ka4Yelr B npeobpasoBateniax C
BbICOKMMM 4YacToTamu npeobpasoBaHuA, WK

B npoboi BbIXOA4A BbINPAMUTENA C  MOLLHbIMMI
CrNAXXMBAOWMMMN KOHAEHCATOPaMM) NPUAYMAIN
Tnn B.

Tun B cambll yHUBEPCaNbHbIA, HO NPU 3TOM U CaMblii A4OPOron. KoHevHo,
npwY BO3MOXHOCTU CTOMT BbIBPATb CaMoe NPOrpeccnMBHoOE YCTPOMCTBO TMNa B.
Ho, K coxaneHuto, B HalLMX YCIOBUAX Yalle BCEro MOXHO yC/blWwaTb BOMNPOC:
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ctaBuTb TMn A nan tun AC? OTBETUTb Ha HEro MOXHO TaK: Tun AC MOXHO
BblIOMPATb TO/IbKO €CIN YCTPOMCTBA HA JIMHUN HE UMEIOT S/1EKTPOHUKM BHYTPU
ceba. Ito, Hanpumep, oborpesaTenn, 6Goinepbl, BEHTUNATOPbI C
3NEeKTPOMEXAaHNYECKMM ynpaBaeHnem. Hanmune noboro 3/eKTPOHHOro
6.10Ka cpasy roBopuT 0 HEOHXOAMMOCTM TUNA A, a Ny4lle, KOHEYHO e, B.

Ecnn OTKpbITb KaTasior npou3BoAuTenei, MOXKHO 3ameTuTb, 4to Y30
BbINYCKalOTCA Ha pasHble guddepeHuManbHble TOKU. Ecam ¢ npuumHoit
Bblbopa Toka B 30 MA Bce NOHATHO, ¢ 10 MA ToXe B NPUHUUMNE MOMKHO
porapatbcs (ewé 6onee 4yBCTBUTENbHblE YCTPOWCTBA AnA 6onee 4yTKoW
3aLUNUTbI B YCIOBUAX CbIPOCTM), TO 3a4eM HYKHbI yCTpOMCTBa € TOKom 100 MA
n gaxe 300 mA? YenoBek e Npu TaKMX TOKaX yMPET!

Takme Y30 yacTo HasbiBaloT "NPOTUBONOMKAPHLIMU", TaK Kak B cuay
6onbworo anddepeHUManbHOrO TOKA 3alLUTYy YeNlOBEKa OT MNopaKeHus
3NEKTPUYECKMM TOKOM OHM obecrneymBatoT cnabo, a BOT QYHKLUMIO 3aLUUTDI
npwv NOBpPeXAEeHUN U30NALMKU BCE elé BbINoaHAWT. Ecan nsonsauma byaet
HapyweHa, M nNpWU KOHTaKTe C A4pYyrMmM MPOBOAHMKOM  3aropurcAa
3NeKTpUYecKkas ayra, TO Ha4YHETcA obyraMBaHME U30AAUMM U BblaeneHue
TENa, 4TO MOXKET NOAKEeUb roptoune maTepuasbl BOKpYr. Ecnm "nosesér", u
TOK B Ayre 6yaer HebONblUMM, TO aABTOMATUYECKMI BbIK/OYaTeNb He
cpaboTaeT. A BOT BblaeneHWe Tensaa M TemnepaTypa MOryT 6ObiTb
[0CTaTOMHbIMM ANA noXKapa. KoHeYHo, NOTOM OroOHb HapyLWUT U30AALMIO,
NPoOM3oMAET KOPOTKOE 3aMblkaHMe U aBTOMATUYECKUI BblKAtoYaTe b
cpaboTaeT, TO/IbKO OrOHb 3TO YKE He Noracur.

OtaenbHasn ANCUMNANHA cnopos - Kakoe Y30 nydwe,
9/IeKTPOMEXaHUYeCcKoe Un 31IeKTpoHHoe. B anekTpomexaHmnveckom Y30 ana
OTKNIOYEHMA UCMOAb3yeTcs 3Heprua anddepeHuManbHOro TOKa, Mo3Tomy
OHO MOXKeT cpaboTaTb Npu 06pbIBE HY/IEBOrO NPOBOAHMKA, A4a U, B LLEJIOM, He
COLEPHKMUT HEXKHOM 3NEKTPOHUKU, HO COLEPKUT HENKHYIO MEeXaHWUKY.
dnekTpoHHOoe Y30 TpebyeT nuUTaHUA A1A paboTbl 3NEKTPOHHOrO yCUAUTens,
nosTomy rnpu obpbiBe HyAA paboTaTb NEPecTaért, YacTo He OTKAloYas uenb. Y
KaXKgoM KOHPUrypaumnm ectb CBOM SOCTOMHCTBA U HEAOCTAaTKNU. A 418 3almThbl
OT 06pblBa HYAA A HACTOATE/NIbHO PEKOMEHAYH CTaBUTb pesie KOHTPO.A
HanpAXeHns.

OnAa KoHTponAa mcnpasHoctk Y30 Ha nmepepHer naHenu ectb KHOMOYKa
""Tect", KOTOpas co3AaET yTeUKy B 06X04 0AHOM M3 0BMOTOK Yepes pe3ncTop
U UMUTUPYeET noAasneHne guddepeHumanbHoro Toka. Ecam Y30 npu Haxkatum
Ha KHOMKY TECT OTK/II0YMAO0Ch — TO OHO UCMPABHO.
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Y30 wnun gudastomart? (BOAT unau ABAOT?)

MpounssoguTenn ¢ 3ab6oTon 0 Hac 0H6begUHUAN B OAHOM Kopnyce
ABa yctponctea — Y30 Ans 3aWmTbl OT MOPAXKEHMA 3NEKTPUYECKMM
TOKOM M aBTOMATMYECKMI BbIKAOYATENb A5 3alUTbl OT CBEPXTOKA,
Ha3BaB 3TO ABAT = ABTOMaTUYECKNIA Bbikntovateno
OnddepeHumnanbHoro Toka. [lpoaaBubl CKopee OTpearMpyroT Ha
aproHHoe HasBaHue "gudaTomat”. [JOCTOMHCTB y Takoro rmbpuaa
He TaK MHOTO — OHO KOMMAKTHOE, N OHO UHTYUTMUBHO MOHATHOE (OAWH
PbIYaXKOK, a He ABa). A BOT HE,0CTATKM eCTb:

1. OHO MLaeT rMO6KOCTU NPOEKTUPOBLLNKOB, HANPMUMEP, NOCTaBUTb
oaHo Y30 Ha rpynny U HEcKo/NbKO aBTOMaTUUYECKMX BblK/atoYaTenen,
nAKn, HaobopoT, OAMH aBTOMATMYECKWUI BbIKAOYATENb HA rpynny u
nHansmayanoHble Y30 Ha ANHUN.

2. OHO YCNOXHSAET MOUCK HEUCNPABHOCTU, TaK KaK obbiuHO Ha ABAT
OTCYTCTBYET pasfesibHaa MHAMKAUMA U CAOXKHO MOHATb, NOYEMY OHO
OTKAOUMAOCL  (BapuaHTbl:  cpaboTan TennoBOM  pacuenuTenb,
3NIEKTPOMArHUTHbIN pacuenuTens, nnm 3NIeKTPOMArHMT ot
andodepeHLmManbHOro Toka).

3. 3anuMxuBaHWE HECKO/IbKMX YCTPOMCTB B KOMMAKTHbIA KOpMyc
BCEraa 3actaB/fAeT pa3paboTyMKOB MATM HAa KOMAPOMMWCCHI.

Ha moi nuuHbld B3rnsa, npumeHeHve ABAT onpaBgaHO TO/IbKO
npM MOLEPHM3ALUM 3/IEKTPOLLUTKA, KOraa MecTa BHYTPM HeT, a
ondpodepeHunanbHyo  3alWmuTy  Xxo4veTcA. Torga MOMKHO  BblHYTb
aBTOMATMYECKUE BbIKAOYATENN WMPUHON OAMH MOAY/b U BOTKHYTb
ABAT wupuHOM oOAMH MOAYNb, WU NEPEKOMMYTMPOBaATb MNPOBOAA.
LLIMTOK B TaKOM cayyae paclimpAaTb He NPUAETCA. B 0CTanbHbIX Cny4asnx,
no moemy MHEHWUIO, npegnoyTUTebHee KOMbuHaumsa
Y30+aBTOMATUYECKMI BbIKAOYATE b.
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