B aTOW paboTe A Xo4y NPUMEHUTb METOZL, KOTOPbI KOOPAMHAIbHO OTIMYAETCA OT MOXOXKMUX TEM.

Bcé [leno B TOM, YTO OYEHb KPOMOT/MBLIM U3y4eHUEM paboT 1 pykonucen H.Tecsbl, 1 3aHMMaOCb BOT
yKe YyTb Hoblle Tpex NeT U U3yYeHUe 3TO BKAOYAT B cebs He TONIbKO TeopeTnyecKyto 6a3y, Ho
HanNpoTUB - No 6o/blUEN CTeNEeHM SKCNePUMEHTaNbHYLO. 3a 3TO BpemMs bblio NpoBeaeHo becuncneHHoe
MHOYECTBO 3KCNEPUMEHTOB C NEPEMEHHbIMM TOKaMU HU3KOM M BbICOKOM YacTOTbl, OFPOMHOE BHMUMaHMe
yAenanocb pe3oHaHcam, MHOXEeCTBO pa3 NPOYMTaHa BCA MMEBLLIAACA IMTepaTypa CBA3aHHAA C
TBOpYecTBOM Tecna, a TaK »Ke Apyras TeEXHMYECKasa M Hay4yHaa 6a3a, Tak UM MHaYe CBA3aHHasA C
3NEKTPOLAMHAMMUKOM U NOBEAEHMEM TOKOB NPU PasIMYHbIX ycnosuaAx (nogdepkmsato — TOKOB, a He am
n3nydeHui). 1 He 6yay TYT NbITAaTbCA AENaTb KAKME-TO NPesno/oXKEHUs UK CTPOUTb HOBblE TEOPUU, A
NPOCTO NMOCTapPatoCb AOCTATOYHO NONYAAPHO AOHECTU A0 BAC CYyTb CAMOTO ABAEHUSA, KOTOPOE He NPOCTO
TEOpeTUYECKN BO3SMOXKHO, HO M 3KCNEPMMEHTA/IbHO A0Ka3aHO CaMMM aBTOPOM, a TaK e NOBTOPEHO
MHOWM INYHO M MOJIHOCTbIO COOTBETCTBYET AeNCTBUTENIbHOCTU. OCHOBHOE OT/1IMuMe 3TON paboTbl OT
MHOTUX CYLLLECTBYHOLLMX U B YHEM-TO CXOXKMUX 3aKNHOYAETCA B TOM, YTO B MOEN HET MecTa AoraZKam u
baHTa3uK.. npakTUYeckn Bca MHGopmaLmsa, KoTopas ByaeT U3AUTa Ha STUX CTPAHMLLAX HAaMMCaHa CaMuMm
Tecnolii, A N1LWb BbIbpan camoe rnaBHOe(No MoeMy MHEHMIO) U3 MHOXKECTBA PyKOMNUcel 1 nocrapanca
AaTb 3Ty MHdopmaLmio B 6osiee UAn meHee NPaBUIbHON NOCAEA0BaTENLHOCTM U UCKNOYUA BCE
JINLWHee, YTO He KacaeTcAa AaHHOro ABNIEHMA N0 Nepegade YeTKUX CUTHaN0B U SHEPrumn B
HeorpaHMYeHHbIX KOJIMYecTBax no Bceit 3emse 6e3 NnpoBoaoB. ITa paboTa NONHOCTbIO ONUCLIBAET
NPWHLKUN AeACTBUA TaKOro poaa nepeaaym sHeprum n GUsmnky AaHHOTo ABAeHUA. TaK YTO OYeHb NpoLLy,
OTHECUTECH KaK MOXHO CepbE3Hee U BHUMATEbHEE K HAaNUCAHHOMY, T.K. Ha CKO/IbKO MHe U3BECTHO,
Takoro poga nHdopmaums, B Hanbosiee nosHoM obbeme, 4aéTcA BNepBble 3a CTO C AUWHMM fieT. Bcé,
YTO MHE HYXXHO OT Bac — 3TO, YTO Obl Kak MOXHO 60AbLUe AtoAel NOHAN OCHOBbI LAHHOMO OTKPbITHA,
CAEeNaHHOTO BEJIMKOM YYEHbIM. 34eCb HET HUKAKMX GyHAAMEHTANbHbIX MPOTUBOPEYN C OPULLMaNbHON
HayKoW Kpome Hannumsa sdpumpa(KOTopbI Bbl MOXKETe HadblBaTb GU3MUECKMM BaKYYMOM MW KaK Ballel
Aylue yrogHO) U HEKOTOPbIX 3aMeYaHMii N0 NOBOAY NOHMMAHMA TAaKOro NOHATUA KaK CTaTUYECKUIA 3apasg,
YacTUupl. TaK e HET HUKaKMUX «XON0AHbI» N KTOPAYMX» NEKTPUYECTB, CBOOOAHOMN SHEPTUU, U NPOYMX,
HMYEM He ONpaBAAHHbIX lereH, CBA3aHHbIX C UMeHem Tecna. Bcé BnonHe 10rMyHo, a camoe rnaBHoe
MHOTO€ YyKe NoATBEPKAEHO 3KCNepnMeHTanbHO. MHoraa s byay AaBaTb onMcaHMe U pe3ynbTaTbl
HEKOTOPbIX MOUX 3KCMepMMeEHTOB. OYeHb NPOLLY BaC AOYUTATb AaHHbIN TPYA A0 KOHUQ, T.K. OCHOBHas
MHbOPMALMA HAYMHAETCA C CepeanHbl, HO U BCTYNMUTE/IbHAA YacTb NPOCTO HeEOBXoAMMA, ANs TOTO, YTO
6bl Bbl NOHANN, HA KaKMX NPUHLMNAX OCHOBbIBAETCA AaHHas cuctema. K coxkaneHuto, A He mory
MOJIHOCTbIO ONUCaTb KaK CAeNaTb NPaBUAbHbIN NepesaTymK, T.K. UMeeTca BecynciIeHHOe MHOMXECTBO
TOHKOCTEW M HIOAHCOB, KOTOPbIE MOKHO BbIABUTb TO/IbKO OMbITHbIM NYTEM.. KaxkabIl nepeaaTyumk,
npegHasHavyeHHbI g5 Pas/IMYHbIX LeNen, AOKEH OCHALLATLCA onpeseieHHbIMM CBOMCTBAMU U
KayecTBaMU(HO ecnn Bbl 3aX0TUTE Pa3obpaTbCs, TO B KHWUre nofd HaszBaHMem «JHeBHUKM Konopaao
CnpuHre» numeeTca npocto becueHHaa MHbopmaums, 6e3 KoTopol A He NpoLwén 6bl U NONOBUHbI NYTU B
AaHHOM HanpasaeHun). Eciv Bbl NpoyTeTe 3Ty paboTy BHMUMATENbHO, TO NOMMETE, YTO YCTaHOBKa,
paboTatoLan, Ha coBepLIEHHO HOBbIX AN HAC NPMHLMMAX CNOCcObHA Ha HeyTo Hosbliee, Yem NPOCTO
nepesava sHeprum.

B panbHenwem BCE, 4To byaeT UMTUPOBATLCA U3 pyKonucen Tecabl, byaeT NoAYepKMBATLCH , 3 MOU

KOMMEHTapuun 6yp,yT BblAENATbCA XEeNTbiM LUBETOM.



M TaK, HAYHEM C TOrO, KaK e npeacTaBas/ cebe 3NeKTPUYeCcTBO YYEHbIN 19 BeKa, KOTOPbIN AOCTUT TAKUX
OTrPOMHbIX ycrnexoB(HeT He06X0AMMOCTM NePEUYNCATL Ero 3aCNyru nepes Hay4yHbiM coobL,ECTBOM, HO
€C/I1 Bbl NPOYUTAETE XOTA Bbl HECKONIBKO Ero NeKLMn Nepes caMbiMU UMEHUTBIMU YYEHBIMU, TO
NoMMETe, Kak MHOTO OH cAenan B U3y4eHUU CBOMCTB 3NEKTPUYECTBA).

3KCNEPUMEHTbI C NEPEMEHHbIMW TOKAMW OYEHb BbICOKOW YACTOTbI U UX MPUMEHEHMUE K
METOAAM NCKYCCTBEHHOIO OCBELLEHWA (lekuma npoynTaHa nepes cTyaeHTamMmu amepPUKaHCKOro
WHCTUTYTA 31EKTPOTEXHUKU, B Konnemke Konymbus, Hoto Mopk, 20 Mas, 1891 r.)

Mpexxae Bcero, KOHEYHO e, BbIACHNM, YTO TaKoe 31eKTPUYECTBO, U CYLLLeCTBYET JIN TaKadA CYLLHOCTb, KaK

3N1eKTpmnYecTBO? NCTONKOBbLIBAA 3/IEKTPUYECKUE ABAEHUS, Mbl MOXXEM FOBOPUTb 06 3N1EKTPpUYEecTBe, Uau

3N1EKTPUYECKOM YC/IOBUWN, COCTOAHUM UAWN BO3AENCTBUN. ECIM Mbl TOBOPUM 06 31EKTPUYECKUX

BO3AENCTBMAX, TO Mbl A0/XKHbI Pa3/iMyaTh ABa BMAA TAKOro poaa BO3AENCTBUMN, MPOTUBOMNOJIOHKHbIX NO

XapaKTepy 1 HEUTPAIU3IYIOWMX APYT APYra, TaK Kak UCCNeA0BaHMA NOKa3biBAOT CYLLECTBOBAHUE 3TUX

ABYX MPOTMBOMNOAOMKHbIX BO3AeNCcTBUIN. N 3TO HeEM36eXKHO, T.K. B cpefie CO CBOMCTBaMM 3dmpa Mbl, He

MOXKEeM BbI3BaTb HaNpsaXeHWe Nan NPpon3BECTN Kakoe-Inbo nepemeLeHne nan asuxenune 6es Toro,

YTOBObI HE BbI3BaTb B OKPY:KaloLLEel cpe/ie paBHO3HAYHOE U NPOTUBONOAOKHOE AencTBUE. HO ecnmr mbl

roBOpPUM 06 3N1EKTPUYECTBE, KaK O CYLLLHOCTU, TO Mbl AO/IXKHbI, i NO/1arak, OTKa3aTbCs OT UAEUN O

CYLLLeCTBOBAHMM ABYX J1E€KTPUYECTB, NOCKO/IbKY CYLLECTBOBAHNE ABYX TaKUX CYLUHOCTEN KpalHe

MaJ/ioBepoATHO. BO3MOKHO v NpeacTaBuTb cebe cyllecTBOBaHME ABYX CYLWIHOCTEN, PaBHbIX APYT APYIY

Nno BeJINYMHE, MOXOXKMX NO CBOMCTBAM, HO MPOTMBOMOJIOKHOIO XapaKTepa, npnuyem obe NpnaANNatoT K

maTtepun, obe 06a1a4a0T NPUTATMBAIOTCA U NONHOCTbIO HEWTPAIM3YIOT ApYr Apyra? NoaobHoe

npeanosioxeHne, HeECMOTpPA Ha TO, YTO MHOrne AsaeHnA HaBoAAT Ha 3TY MbIC/ib, U YTO MHOIrAa O4YEeHb

YA06HO MMEHHO TaknMM 06pas3om nx 06bACHATb, Masio YeM NpuBaeKaeT. EC/IM ecTb TaKaa CYLLHOCTb Kak

3/IeKTPUYECTBO, TO OHA MOXKET CYLILECTBOBATb TO/IbKO OAHA, U ELIEe, BO3MOXKHO, ee N36bITOK nau

HeA0CTaToK; HO 60/1ee BepOATHO, YTO MOAOKUTE/IbHbINA U OTPULLIATEIbHbIM MPU3HAKK onpeaenseT ee

cocTosaHue. CTapan Teopmsa PpaHKANHA, XOTA U UMEOLLAA HEAOCTAaTKM B HEKOTOPbIX OTHOLWEHUAX, C

onpeaeneHHOM TOYKU 3peHNa ABAseTcs Hanboaee Npasaonono6bHoM. U Bce e, HECMOTPSA Ha BCE 3TO,

TEopWSA O CYLLLEeCTBOBAHWM ABYX 3/IEKTPUYECTB B LLeJIOM NPUHMMAETCA, T.K. OHa 06bAcHAET

3NIeKTPUYECKMNE AiBIeHUs Hanbonee yaoBneTBOpUTENbHO. HO Teopwma, nyylie Bcero obbacHAowWwan

daKTbl, coBcem Heobs3aTe/IbHO ABAAETCA BEPHOMU. ICKYCHbIE YMbl MPUAYMbIBAIOT TEOPUID, KOTOPas

COOTBETCTBYET HABAOAEHUAM, U MOYTU Y KaXKA0I0 HE3aBUCMMOIO MblCANTeNs byaeT cBos cobcTBeHHas

TOYKa 3peHuna Ha npeameT. Moa ue/ib He MPOCTO BbICKa3aTb MHEHUE, MHE XO4YeTCA Nyylle NO3HAaKOMUTb

Bac, XoTA Hbl KOPOTKO, C HEKOTOPbLIMU Pe3y/ibTaTaMu, KOTopble 5 cobupatocb onucaTth, YTobbl NOKa3aTb

X04 MOWX PACCYKAEHWNM, OTNPABHbIE TOYKU, C KOTOPbLIX A PUCKHYA ABUHYTLCA BNEPEe, a TaKXKe

npeacTaBUTb MHEHWA U CYXAEeHUA, KOTOopble NPMBEAN MEHA K STUM pe3y/ibTaTamM. A coBepLIeHHO yBepeH

B TOM, YTO CYLLECTBYeT CYLLHOCTb, KOTOPYIO Mbl MPUBbLIKAW Ha3blBaTb 1EKTPUYECTBOM. Bonpoc B Tom,

Y70 3TO 3a CYWIHOCTb? WK KaKyHo U3 BCEX CYLUHOCTEN, O CYLLECTBOBAHUM KOTOPbIX Mbl 3HAEM, Mbl C

HanbO/IbLIMMMN OCHOBAHUAMM MOMKEM HA3BaTb d1EKTPU4ecTBOM? Mbl 3HaeM, YTO OHO BeaeT cebs, Kak

He CXXUMALWaAaca XUAKOCTb; YTO B Npnpoae AO0/XKHO CYyLeCTBOBATb €ro NoCToAHHOE KOJIMYeCTBO,; YTO

€ro Hesnb3Aa HW Co34aTb, HU YHUYTOXXUTbL, U YTO CaMOe IMaBHOE, 3/IEKTPOMArHNUTHAA TeopuAa CBETA U BCE

pPaccMOTpEeHHble Hay4YHble GaKTbl NPUBOAAT HAC K BbIBOAY O TOM, YTO ABAEHMUA dN1EKTpuyectsa u adumpa

MAEHTUYHbI. Takum 06pasom, cpasy BOSHUKAET MbIC/b, YTO SN1EKTPUYECTBO MOXKET Ha3blBATLCA IGUPOM.

3arafo4yHOCTb NoBeAeHUs adupa, Koraa oH BeaeT ceba Kak TBEPAOE Te10 N0 OTHOLWEHUIO K BOJIHaM

CBETa M Ten/a U KaK }XUAKOCTb N0 OTHOWIEHUIO K ABUMKEHWIO TEN1 CKBO3b HEro, KOHeYHo, Hanbonee

NOHATHO W YA0BAETBOPUTENbHO 06BACHAETCA, N0 NPEANOKEHUIO c3pa Yuabama TOMCOHa, TeM, YTO OH




adup HaxoaUTCA B ABUNKEHUN. TaKKe HUKTO HE MOXKET 0Ka3aTb M YTO €CTb NONepeYHble BOHbI 3duMpa,

MCMNYCKaeMble MalIMHOW NepemMeHHOro TOKa, Aatolleit Hebobloe KOANYECTBO NEPEMEH B CEKYHAY; ANA

TaKUX MeAJIeHHbIX BUBpaLmii, 3¢unp, eciv OH HAXOAWNICA B COCTOAHUM MOKOA, MOXKET BECTU cebs KaK

WUCTUHHAA }KUAKOCTb. TaK Ha3blBaeMbl CTAaTUMECKUIN 3apAS MONEKY/bl — 3TO 3dUp, onpeseneHHbIM

0bpa3om coeMHEHHbIN C MONEKY/ION. PaccmaTpurBas npeameT B 3TOM CBeTe, Mbl 6bian Hbl Bnpase

CKa3aTb, YTO 3/IEKTPUYECTBO MMEET OTHOLIEHNE KO BCEM MOJIEKYIAPHbIM B3aUMOAENCTBUAM.

Celtyac Mbl MOKEM TONbKO CTPOUTb A0raAKM, YTO B TOYHOCTU €CTb IOUP, OKPYKAOLWLNN MOAEKY/IbI, U

Yem OH OTAnYaeTcs oT adumpa Boobuie. OH HE MOXKET OT/INYATLCA NO NJIOTHOCTU, TaK Kak 3dup

HeCXnmaem; N03ToMy OH A0 1XKeH HaxoAuUTbCA No4 HEKMUM HanpAaXeHnem Uan B ABUXKEHUN, U

nocneaHee Hanbosiee BEPOATHO. [1A TOro, YTO6bI MOHATL €ro GYHKLIMU, HYXKHO TOYHOE NpeacTaBAeHue

0 dU3NYECKOM CTPOEHNU MATEPUN, O YEM Mbl, KOHEYHO 3KE, MOXEM COCTaBUTb TONbKO MbICAEHHbIN
0bpas.

Ho 130 Bcex ToueK 3peHuns Ha Npupoay, TONbKO Ta, KOTOpasa NpeanoaraeT CyLUecTBOBaHNE OAHOM

MaTepun 1 0HOM CUAbI, U COBEPLIEHHOE eanMHO00bpasue Bo BCeM, ABNAETCA Hanbonee Hay4YHOU U €

Hanbonblel BEPOATHOCTbH NCTUHHON. BECKOHEYHO Masibli MUP, C MOJIEKYIAMWN N UX aTOMaMMU,

BPaLLAOLWMMUCA U ABMKYLLMMUCA N0 opbuTam, BO MHOrom NoA06HO HebecHbIM Tenam, HeCcyLLMMU C

cobol, a BepOoATHO U BPaLLAOLWMMKN BMecTe ¢ coboi, 3ouUp, Uam Apyrummn caoBamu, HecyLLIMmm ¢ coboi

3/IeKTpOCTaTMYEeCKMe 3apabl, NPeACcTaBAAETCA MHEe Hanbosiee BEPOATHOM TOYKOMN 3pEHUSA, U TaKoM,

KoTopas npasaonoaobHbIm 06pa3zom 0b6bAcHAET 60/1bLMHCTBO U3 HabatogaemblX ABAeHUIN. BpalleHune

MOIEKYA U UX 3dMPa BbI3bIBAaET HANPAXKEHWUA adurpa UK INeKTpocTaTu4eckme aedbopmaumu;

ypaBHMBaHWe HanpaKeHn adupa Bbi3blBaeT ABMKEHUA 3DUPA NN INEKTPUYECKME TOKM, a

opbuTanbHbIE ABUMKEHUA MONEKYN NPOU3BOAAT AENCTBUA SNEKTPO- U NOCTOAHHOFO MarHeTM3ma.

OK0M0 NATHaALATW N1eT Hasaa MNpodeccop PaynaHa NPpoAEMOHCTPUPOBAA CAMblit UHTEPECHbLIN U

BaXHbl GAKT, 3 UMEHHO, YTO ABUMKYLINIACA CTAaTUYMECKMI 3apaa NopoKAAeT 3PDEKTbl INEKTPUYECKOTO

TOKa. OnycKaa pacCMOTPEHUE TOYHOW NPUPOAbl MEXaHNU3MA, KOTOPbIM NPOU3BOAUT NPUTAKEHWNE U

OTTa/IKMBaHWE TOKOB, M NpeAcTaBnsasa cebe 3/1eKTPOCTAaTUYECKMN 3aPAKEHHbIE MONEKY/Ibl B ABUKEHWUN,

Mbl MUCXOAA N3 3TOIO SKCMEPUMEHTAIbHOIO daKTa MOXKEM NOAYYNTb ACHOE NpeAcTaBAeHUe O

marHeTnsame. Mbl MOXKeM NpeacTaBUTb cebe NMHUM Uan TPYOKU dU3NYECKM CyLLecTBYIOWEN CUIbI,

cocToAlLme 13 paaoB HaNPaBAEHHO ABMMKYLLMXCA MoaeKya. MOXHO BUAETb, YTO 3TU ANHUN O0MKHbI

ObITb 3aMKHYTbIMWU, UMETb TEHAEHLIMIO K CHATUIO U PACLUMPEHMIO U T.M.. ITO TaKKE Pa3yMHO 06bACHAET

camoe 3arafiloMHOe 13 BCeX ABMEHUN — NOCTOAHHbIM MarHeTusm, 1 B Leaom obiagaet sBcemu

LOCTOMHCTBaMM Teopum AMnepa He umea Npu STOM €e POKOBOro HeA0CTaTKa, 8 UMEHHO,

npeanonoXeHma o MoJIEKYNAPHDBIX TOKaX.

HE BYZLY OMUCbIBATb TOYKY 3PEHUA TEC/1bl HA MPUPOAY PEHTEHOBCKWUX U3/TYYEHWUI , T.K. 3TO
HAC YBEZET C/INLLKOM OANEKO OT NPEAMETA AHHOWM CTATbMW. HO A COBETYHO BCEM MPOYUTATb
OAHHYIO PABOTY

«3KCNEPUMEHTbI C NEPEMEHHbIMU TOKAMM BbICOKOIO HAMPSIXEHUSA U BbICOKOW YACTOTbI»
(Nekuma npoumntaHa B IEE (The Institution of Electrical Engineers) , loHaoH, ®espanb 1892 r.)

XOpOLOo N3BECTHO, YTO Yepes TPYOKY, coaep:KalLyto cnabo pasperkeHHbIn ras, paspan MoxeT

NpoxXoAuTb B BUAE TOHKOW cBeTallelica HUTU. Koraa pa3pas BO3HUKAET OT TOKa HU3KOW YacToThl,

NMoJy4YaemMoro OT KaTyLlKK, paboTatoLeit B 06bIYHOM peXkume, 3Ta HUTb MHepTHa. Ecau K Hel




NpUbGAN3UTL MArHUT, 6nKanLLas K HeMy YacTb NPUTAHETCA WU OTTOAKHETCS, B 3aBUCUMOCTU OT

HaNpPaB/EHWA CUNOBbIX IMHUIA MArHUTa. A NPeAnoa0XKW, YTO ECN TAKYIO HUTb NOAYYNTb OT TOKA OYEHb

BbICOKOW YacTOTbl, TO OHA A0/IXKHa bbiTh 60/1€€ NN MeHee NPOYHON, U NOCKOAbKY HUTb ByaAeT BUANMMOW,

TO ee nerye byaet nsyyatb. B cBA3K € 3TUM, A noarotosun TPyHKy okoso 1 atorima B anametpe, u 1

MeTpa B i/IVHY, C BHELWWHWUM NOKPbITUEM HA KaXA0M KOHLe. Bo3ayx B TpybKke Bbla pasperkeH A0 Takoi

CTeNeHU, NPU KOTOPOW Aarke Npu ca1abom AeCTBUN BO3HUKAET HUTb Pa3paaa. A A0/IKEH 3aMeTUTb, YTO

obuime acnekTbl TPYOKU 1 CTENEHD PA3PEKEHUA COBEPLIEHHO OT/INYHbI OT TEX, KOTOPbIE NPUMEHAIOTCA

npu 06bIYHOM HWU3KOYACTOTHOM TOKe. [TOCKO/IbKY NpeanoYTUTEebHEE PaboTaTh C 04HON KAEMMOMN, TO

TpybKa bbls1a noagelweHa K 0AHOMY M3 KOHLLOB NPOBOAA, NOACOEANHEHHOIO K KNEMME, MOKPbITUE U3

bonbrn noacoeANHEHO K MPOBOAY, 3 K HMXKHEMY C/100 NOKPbITUA NoAcoeAMHEeHa MaJieHbKasa

W30AMPYIOLLAn NaacTMHKa. Koraa HMTb 06pa3oBbiBanach, OHA TAHYAACh OT BEPXHEro KOHLLA TPYBKK, A0

HUXKHero. Ecan oHa o6a1agana ynpyrocTblo, TO 3Ta YAPYroCcTb HANOMMHAAA €C/IN HEe MPOYHOCTb

3/1aCTUYHOIO WHYPAa, HATAHYTOIo MexXAy ABYMA ONOPaMu, TO YK BO BCAKOM C/Iy4ae ynpyroctb WHypa,

NoABELIEHHOIro BEPTUKA/IbHO BHU3 NPUY NOMOLLM HEHO/IbLIOTO Fpy3a Ha KoHLe. Koraa K BepxXHEMY KOHLLY

cBeTALLeca HUTU NOAHOCUAM NaaeL, AU MarHuT, oHa MOr/1a MEHSTb CBOE MOJI0KEHME B STOM MeCTe

BCNEACTBUE 3/IEKTPOCTAaTUYECKOrO WM MarHUTHOIO BO3AEMCTBMA. A KOraa 06BHEKT BO3MYLLLEHUA OYEHb

bbICTPO yaanaAca, Noay4anca pesyibTaT aHaJA0MMYHbIN TOMY, KOraa BEPTUKaAbHO NOABELIEHHbIN WHYP

ObICTPO CMELLAIOT B CTOPOHY W 3aTeM OTMNYCKAKT B TOYKE, HaxoadAulelica B6an3n BepTukanu. Mpu atom,

KOrfa B cBeTALLEeNCA HATU YCTaHaBAWBAINCh KonebaHumA, 06pa30BbIBANCH ABa YETKO BbIAENAOULINXCA

YTONULEHWA N HeYeTKoe TpeTbe. EANHOXKAbI YCTaHOBAEHHbIE, KonebaHWa NPOA0AMKAANCL NOYTU BOCEMb

MWHYT, NOCTeneHHo yracad. CKOpPOCTb KonebaHWN HepeAKO MeHAETCA B OLLYTUMbIX Npeaenax, u bbiao

BUAHO, YTO 3/IEKTPOCTATUYECKOE NPUTAIKEHWNE CTEKAA BAUAET HAa BUOPUPYIOLLYIO HUTb. O4EeBUAHO, YTO

3/IEKTPOCTaTMYECKOE AENCTBUE HE ABAAIOCH NPUYMHON BO3HUKHOBEHWS KOJ1e6aHNM 06bIYHO

HENoABWUMKHOW HUTW, KOTOPYIO BCEraa MOXHO 3aCTaBUTb BU6PUPOBATh, €CAN HaJL BEPXHEW YaCTbio

TPpY6KU BbICTPO NpoBecTM Nanblem. Noa AeNCTBUemM MarHMTa HUTb MOXET pa3aenaTbca Ha ABe

BUbpupytoume YacTn. Ecin NoAHECTN PYKY K HUMKHEMY MOKPbITUIO TPYBKKW nan K n3onmpyouen

NJacTuHe, To KonebaHma YycKopAoTca. YCKOpeHUe KonebaHnn TakKe NPOUCXOANT NPU YBEANYEHUN

HanpsXeHWA, UaK YacToTbl. Taknum obpasom, 1Mbo yBennyeHue YacToTbl, M0 NpoxoxaeHue Gonee

CWbHOTO Pa3paAa TOM »Ke YacTOoTbl, BbI3blBAtOT AENCTBME, COOTBETCTBYHIOLLEE YCUNEHWIO HATAXKEHNA

WHYpa. A He NoJIYY4WI HUKAKMUX SKCNEPUMEHTA/IbHbIX JJOKa3aTe/1IbCTB UCTUHHOCTU AAHHOW TEOPUM NPU

MUCNO/1b30BaHWM Pa3pPAA0B KOHAEeHcaTopa. CBeTALLAACA N0/10Ca, BO3HMKAOWAA B Aamne nNoa AeNCTBUEM

NOBTOPAOLLINXCA Pa3PAA0B IeNAEeHCKON 6aHKW, A01KHA 06/1a4aTb NPOYHOCTHIO, U €CAU ee

aedbopMmnpoBaTh M PE3KO OTNYCTUTb, TO OHA A0JIXKHA KosiebaTbea. OAHAKO, KOMYECTBO BUBPUPYIOLLETO

BelecTBa, BO3SMOXHO, HACTOJ/IbKO MaJ10, HECMOTPA Ha CBEPXBbICOKYH CKOPOCTb, MHEPLINA HE MOXKET

3aMeTHO NpoABuTb ceba. Kpome Toro, Bectn HabatoaeHME B TaKUX CIyHaaX OKa3blBAETCA Ype3Bbl4aNHO

TPYAHbIM A€/10M M3-3a2 NPUCYTCTBUSA OCHOBHbIX KoJlebaHni. leMoHCcTpauns Toro ¢akTa, KOTopbIn Bee

elle HyXJaeTca B AyYLlieM SKCNepUMEHTaIbHOM NOATBEPHKAEHWM, YTO Konebatouleeca ra3oBoe naams

06/1213€T KECTKOCTbO, MOXET OYEHb CWUJIbHO NOBAUATb Ha HAYYHbIE B3MAbl YYEHbIX-TEOPETUKOB. Ec/in

YYECTb, YTO TAKME CBOMCTBA MOTYT HbITb 3aMeY€eHbl MPU HU3KUX YACTOTax U HE3HAYUTE/IbHOW PA3HOCTU

NOTEHLLMaN0B, TO KaK e Toraa Ao/*KHa BecTu cebs rasosas cpesa Nos BO3AeNCTBUEM CBEPXBbICOKOrO

3/IEKTPOCTAaTUYECKOrO HaNpPAXKEHUA, KOTOPOE MOXKET AeNCTBOBATb B MEX3BE34HOM NPOCTPAHCTBE, U

KOTOPOE MOKET MEHATLCA C OTPOMHOMN CKOPOCTbIO? CyLIeCcTBOBAHNE TaKOW 3/IEKTPOCTaTUYECKON,

PUTMUYECKM BUBPUPYIOLLEN CUAbI, — UM BUBPUPYIOLLETrO 3/1EKTPOCTAaTUYECKOIO NOAA, — MOXKET

YKa3aTb Ha BO3MOXHbI cnocob o6pa3oBaHma TBEPAbIX TE U3 yAbpPa-razoobpasHolr NnpamaTepum, U Kak

nonepeyHble n Aobble Apyrve BUAbI KONebaHW MOTYT NepeaaBaTbca Yepes ra3o0bpasHyo cpeay,

3aMN0/IHAKLLEE BCE NPOCTPAHCTBO. [lanee, 3dup 1 B camom fesie MOXKET ObiTb, ANLIEHHBIM TBEPAOCTU U

COCTOAHWM NOKOS, OH NPOCTO HeobX0AMM KaK cBA3yloLLee 3BeHO, oberyatoulee B3anmoaencremne. Yro




onpeaenser TBEPAOCTb Tena? 370 A0/XKHbI ObITb CKOPOCTb U Macca ABUXKYLLEeNCcA maTepun. B rasosom

cpefe CKOPOCTb MOKET BbITb 3HAYUTENIbHOM, HO MJIOTHOCTb AOCTAaTOYHO Mana. B Y KMAKOCTU CKOPOCTb

TaKKe Mana, XoTsA NJOTHOCTb MOXKET BbITb CyLLecTBEHHOW. HO B 060MX cayvanx MHEPUMOHHOE

CONpoTUBAEHME NPAKTUYECKU PABHO HYAO. HO NOMEeCTUTe rasoByto UAKU XUAKOCTHYIO CTPYIO B

WMHTEHCMBHOE, BbICTPO MEHAIOLLEECA INEKTPOCTaTUYECKOE NoJie, NPUAANTe YacTULam KonebaHums

CBEPXBbICOKOWM CKOPOCTU, M TOrA3 MHEPLIMOHHOE CONPOTMBAEHUE AACT O cebe 3HaTb. TeNIo CMOXKET

ABUraTbca ¢ bonblie nam meHbllen ceoboaoin Yepes BUBPUPYIOLLLYO Maccy, HO B LLeIOM OHO byaeT

TBEPAbIM...

...[A3 I0/KEH NPoABAATb ceba KaK HECKO/IbKO NOC/1e40BaTE/IbHO BKAKYEHHbIX KOHAEHCATOPOB:

NIerKOCTb, C KOTOPOW NPOXOAUT Pa3pAa, BOSMOXKHO, 3aBUCUT OT CKOPOCTU M3SMEHEHWNSA PA3HOCTU

noTeHuManos. Eciv 370 TakK, Toraa B BaKYYMHOW TpybKe Aaxe oYeHb 60/1bLION ASINHbI U BHE

3aBUCMMOCTM OT CWJIbl TOKA, HE MOr/1a Bbl BO3HWUKHYTb CKOJIb-HWMOYAb CYLLECTBEHHAA CAMOUHAYKUNA.

Takum o6pasom, mbl ¢ Bamu cenyac moxkem Boouuto ybeanTbes, YTo Yepes NPOBOAHMK B ra30BOW cpesie

MOTYT NPOXOAUTb MMNY/bCbl TAKOW YaCTOTbl, KAKYHO Mbl TONIbKO; CMOXEM NONYYnTb. Ecin 6bl Mbl cmorau

YBE/INYUTb YacTOTY 0 HEOBXOAMMOW BENNYMHBI, TO CMOrAK Bbl CO34aTb CUCTEMY pacnpeneneHms

3/1EKTPUYECKOM IHEPTUN, KOTOPOW 3aUHTEPECOBAJIUCL Bbl 1 Fa30Bble KOMNAHWK: MeTanAnYeckme Tpybsl,

3aMN0/IHEHHbIE ra30M — rAe MeTa/l/l BbICTyNaeT Kak U30A1ATOp, a ra3 — KaK NPOBOAHMK, CHabKatowmm

3Hepruen docdopecLeHTHbIe laMMbl U, BOSMOXKHO, YCTPOCTBA, KOTOpPbIE elle He n3obpeTeHsl...

... TaK)Ke cneayeT NOMHUTb, YTO MPU YMEHbLIEHWUWN TOKa A0 MUHUMAJIbHOW BEANYUNHBI U YBEJINYEHUN

HaNPAXKEHWUA, 3/IEKTPUYECKME MMMYAbCbl BbICOKON YACcTOTbl MOFYT IerYe NPOXoAnTb Yepes NPOBOAHMK.

3Tu 1 apyrve AoBoAbl Nobyanan meHs 06paTuTb 60abllie BHUMaHWA Ha NEKTPOCTaTUYECKUE ABIEHUS, U

A334a/1cA Lebio MNOJYYNTb TOK KaK MOXKHO 60nee BbICOKOrO HaNpPAXKEHWUs C Kak MOXKHO Bosee

BbICTpbIMK KoNebaHMAMU. 3aTem A 06HaAPYKMI, YTO MOTY Bbi3BaTb BO36OYKAEHUA B BAKYYMHOM TPYyOKe,

HaxoAAllencsa Ha 3HaYUTeIbHOM PAacCTOAHUM OT NPOBOAHWKA, NOAKAOYEHHOIO K KaTyLlKe

onpeseneHHON KOHCTPYKLUMK. A TakKke obHapy:KK/, YTO Mory, Npeobpa3oBaB KosebaTenbHbll TOK

KOHAEeHCaTopa B BbICOKOE HaMNPAXKEHWNE, YCTAHOBUTb NEePEeMEHHbIE 3/IEKTPOCTaTUYEeCcKMe Noas, AeUcTBue

KOTOPbIX PACNPOCTPaHAETCA N0 BCeMY 06beMY KOMHaTbI, 3acTaB/ifasA TPYOKY CBETUTHCA BHE 3aBUCMMOCTH

OT ee NONOXKEeHMA B NPOCTPaHCTBe. A NoHAA, YTO cAenan wWar Bnepej 1 NPoA0 KNI UCCIe0BaAHNA B

3TOM HanpaBAEHUMW, HO XOYY CKa3aTb, YTO A, KaK M BCe Te, KTO B/O6AEH B HAYKY M NPOrpecc, Keaaem

TONIbKO 0HOro — A06UTbCA TaKOro pe3yabTarta cBoei paboTbl, KOTOPbIA MOr bbl HAUTU cebe

npuUMeHeHWe BO Bcex 061acTaAX Ye10BEYECKOW AeATEIbHOCTU. A Ayman, YTO 3TO BEPHOE HanpasieHue

paboTbl, NOCKOIbKY NCX0AA M3 Pe3y/1bTaToB HabAAEHWI 33 ABAEHUAMMU, KOTOPbIE NOABAAIOTCA NPU

paboTe c TOKaMM BbICOKOW YacTOTbl, i HE BUXKY, 33 UCKAKOYEHUEM 3/IEKTPOCTAaTUYECKUX CUA, YTO XKe

OEeWCTBYET MeX Ay ABYMA LLenAmMM, N0 KOTOPbIM NPOXOAAT, K NPUMEPY, UMNYbCbl B HECKO/IbKO COTEH

MW/IJINOHOB KoJ1ebaHU B CERYHAY. [layke C TaKUMW HE3HAYUTENbHbIMM YaCTOTaMU NPAKTUYECKU BCA

3Heprusa AoKHa NpeAcTaBAaTb cO6oM HanpaKeHWe, N NpuULlen K TBepaoMy YOeKAeHWI0, YTO BHE

3aBUCUMOCTU OT TOIO K KaKomy BunAy ABUXKEHWUA OTHOCUTCA CBET, OH NOPOXKA3AETCA OTPOMHbBIM

3/IeKTPOCTAaTUYECKMM HaNpsaxKeHUeM, Koaebarwmmcs ¢ HeobblYaMHO BbICOKOW CKOPOCTbIO.

[anee a nocrapatocb NpesocTaBuTb Bam MH(I)OpMaLI,MlO O HEKOTOPbIX ABNEHNAX B ¢M3MK€ BbICOKUX
noTeHunanos 6bICTpO MEeHALWNXCA TOKOB, YTO 6bl AaTb Hebonbluoe npeacrasjieHne o Tom, C KaKumun



TPYAHOCTAMM NPUAETCA CTONKHYTLCA MPU NOCTPOMKE AaXKe reHepaTopa He3HAYUTEIbHON MOLLHOCTM.
KoHeuHo 3T0 nLb HagBOAHaA YacTb alcbepra U Ana Toro YTobbl pa3obpaTbcs HOPMaAbHO BaM
npuaeTca He pas NPoYMTaTb BCe pPaboTbl Tec/bl U A4p. yHeHbIX CBA3aHHbIe ¢ 3TOM Temol. Ho 3aech f
obpallly Balle BHUMaHWE Ha Te ABJIeHUA, KOTopble Hanbonee BaXKHbI, U KOTOPble HE0HX04MMO
Y4YnUTbIBATb BCErAa.

«3KCNEPUMEHTbI C MEPEMEHHbIMW TOKAMMW OYEHb BbICOKOM YACTOTbI M UX MPUMEHEHME K
METOAAM UCKYCCTBEHHOIO OCBELLEHUSA» (JleKkuma npoymTaHa nepes ctyaeHTamMm aMepmUKaHCKOro
MHCTUTYTa S1EKTPOTEXHUKM, B Koaneaxe Konymbus, Hoto Mopk, 20 Mas, 1891 r.)

...B03ayuiHasa bombapanpoBKa U30/IMPOBAHHOIO NPOBOAA 3aBUCUT OT 3bdeKTa KoHAeHcaTopa, Ho

NoTeEPO MOXXHO YMEHbLLINTb A0 MUHUMYMA, EC/TN NUCMOJZ1Ib30BATb O4EHb XOPOLLUO 3a1U30/IMPOBAHHbIE

TOHKMe npoBosa. Ewé oaHa TpyaHOCTb GyAeT ¢ eMKOCTbIO M CAaMOUHAYKLIMEN, KOTOPbIMKU HENPEMEHHO

obnapgaer Katywka. Ecnm Katywka 6onbliagd, TO ecTb €CIM Ha He HaMOTaH 04YeHb AAUHHbIA NPOBO/A, TO

OHa BoOb e He NoAonaeT A1 04eHb BbICOKMX YaCTOT; a eC/1M OHa MaJieHbKas, TO OHa byaeT XopoLLo

paboTaTb HA BbICOKMX YAcTOTaX, HO MOTEHLWAJ, NPW 3TOM, ByaeT He TaKOW BbICOKUMN, KaK XOTENOCb Obl.

XOopoLwnit N30aaTop, NPEeANOYTUTENLHO C MaJIoN ANINEKTPUYECKON NPOHULLIAEMOCTbLIO, AACT HaMm

[ABOMHOEe npenmyLLecTBo. Bo-nepBbiX, OH AACT BO3MOMXKHOCTb C034aTb Ma/IeHbKYIO KaTYLLIKY, CNOCOBOHYI0

BblAEPKNBATb OTPOMHbIE PA3HOCTM NOTEHLMAN0B. A BO-BTOPbIX, TAaKaA MaJieHbKaa KaTyLKa, N0 NpU4nHe

€é MeHbllIell EMKOCTU U CaMOUHAYKUMK, ByaeT cnocobHa Ha 6onee 6bICTpble U UHTEHCUBHbIE BUBPaLMW.

MOTOKOBbLIN Pa3paL MHAYKUMOHHOW KaTYLWKM BbICOKOrO HAaMPAXKEHWUS OT/IMYAETCA BO MHOIUX

OTHOLLEHUSAX OT Pa3paaa MOLLHOM 31EKTPOCTaTUYECKOM MALUINHBI...

... HANPAXeHne yBeJInYnBaeTca Kak KBaapaT NJA0THOCTU, KOTOPaA B CBOKO o4vepeab NPONOpLUMNOHA/ZIbHA

pPaanycy KpnMBMU3HbIL...

3KCNEPUMEHTbI C NEPEMEHHbIMW TOKAMW BbICOKOTOHANPSXEHWSA U BbICOKOW
YACTOTbI(/lekumna npountaHa B IEE (The Institution of Electrical Engineers) , JloHaoH, Pespanb 1892 r.)

Ecnv U3MeHWTb TPaANUMOHHOE PacnoioKeHne 06MOTOK, TO eCTb PAa3MECTUTb B ITUX KaTyLIKax

NepBMYHYIO O6MOTKY NOBEPX BTOPUYHOM, TO TaKOe PacnooKeHWe NpeaocTaBAAeT paa NPeumMyLLEeCTB:

MOYHO MCMO/Ib30BaTb NEPBUYHYIO 0OMOTKY 3HaYMUTENbHO 60/blUero pasmepa, YTO CHUXKAET ONacCHOCTb

neperpesa n yBeqan4ymBaeT BbiXOd KATYLIKMH...

... TaK YTO MEPBOE, YTO HYKHO CAeNaTb Npu paboTe ¢ MHAYKLUMOHHOWN KaTyLWKOW, 3TO coYeTaTb CO

BTOPUYHON OBMOTKOM EMKOCTb, YTOObI NPeoao1eTb CAaMOUHAYKLMIO (B JAHHOM JIEKLMM OYEHb MHOTO

ONMCaHWI U NPUMEPOB O NepesayYe IHePrun Yepes 3NeKTPOoCTaTUYecKoe none)...

KaK To/IbKO Mbl PeLIMM MCMO/Ib30BaTb TOK OYEHb BbICOKOWM YacTOTbl, 0BpaTHbIM NPOBOA CTaHET

HEHYXHbIM, U KOHCTPYKLIMW BCEX YCTPOMCTB yNpocTATCA. Mcnonb3ya 04eBUAHbIE BO3MOMKHOCTU, Mbl

NoAYYMM TaKOW Ke pe3y/bTaT, Kak U NPu NPUMEHEHNW BO3BPATHOIO NpoBoAa. 114 3TOro A0CTaTO4YHO

NoAcoeMHUTL K Iamne, UKW PAcNON0KUTL B HENOCPEACTBEHHOM 6AM30CTM OT HEE M30ANPOBAHHOE

TeN0 C onpeaeneHHOM NJIoWaAblo NOBEPXHOCTU. KOHEYHO, NOBEPXHOCTb A0JIXKHA BbiThb TEM MEHbLLE,

yem 60/blie UCNOAb3yeMas YacToTa U PAa3HOCTb NOTEHLMANOB. Kpome Toro, 3To Heobxoanmo ans

YBE/INYEHNA SIKOHOMUYHOCTU JIaMMbl UAU APYIOro YCTPOUCTBA...




... KaK B 3TOM cay4ae BegeT ceba nsonmpoBaHHasa chepa? OHa MOXKET UIrPaTb POJIb KOHAEHCATOPA,

COXPaHAKLLEro M BO3BPALLAIOLLErO HaNpaBAAEMYIO K Hell SHepruto, IMH60 OHa MOKET BbiTb NPOCTO

CTOKOM 3Hepruu. U ToNbKO YC/I0BUSA SKCNEePUMEHTA ONpeaenstoT, YeM Ke oHa ABaseTca B 6onbluel

CTeNneHn: KOHAEHCATOPOM, AW CTOKOM. Ecain noTeHuWan 3apana coepbl BbICOK, TO OHA MHAYKTUBHO

BO34eWCTBYET Ha BO3AYX, UAn NtobYI0 APYIyIo, OKPYKAIOLLYIO ee ra3oByto cpeay. Pasymeercs,

MOJIEKY/Ibl, U1V aTOMbI Haxoasalmecs B6a13n chepbl, NPUTATMBAOTCA CUIbHEE, U ABMKYTCA Ha bosbliee

paccTonaHMe, YeM Te, KOTOpble HaxoaAaTca ganbwe. Koraa 6ankaniune MoieKkyibl CTaJIKMBAOTCA €O

chepoit, OHM TYT Ke OTTa/IKUBAOTCA Ha3aj, U CTOJIKHOBEHMA NPOUCXOAAT No Bcern obnactu

WMHAYKTUBHOIO AencTeuma chepobl. Tenepb HaMm M3BECTHO, YTO €C/IM NPU NOCTOAHHOM NOTeHuManNe

npoucxoanT Hebosblian NoTeps aHepPrnu, To bankalwme K cbepe MoneKrybl, KOTopble 0b61aaatoT

AONONHUTENbHbIM 3aPAA0M, NOJAYYEHHbIM UMW B pe3y/ibTaTe CTONKHOBEHMWA co chepolt, bonblie He

NpUTArMBatOTCA A0 TEX NOP, NOKA OHW Ha NOTEPAIOT BECb, NAW XOTA 6bl 60/bLUIYIO YacTb CBOETO

AONONIHUTENLHOrO 3apAAa, YTO NPOUCXOAUT TO/IbKO B pe3y/ibTaTe 60/1bLIOro KOANYECTBA CTONKHOBEHWUN.

3TO YMO3aK/IIOYEHME MOXKHO CAie/1aTb OCHOBbLIBAACh Ha TOM $aKTe, YTO NP NOCTOAHHOM NMOTEHLMA/IE B

CYXOM BO34YX€E NPOUCXOAMUT, NYCTb N HeBOIbLIAA, HO BCE Ke noTeps sHepruun. Koraa noteHuunan chepol

BMECTO NOCTOAHHOIO CTAHOBUTCA NePeMEHHbIM, TO YCA0BUA MEHAIOTCA KapAaMHaIbHbiM 06pasom. B

3TOM cJlydae pUTmMmmnyHaa bombapaMpoBKa NPOUCXOAUT BHE 3aBUCUMOCTM OT TOFO, KOHTAKTUPYIOT JIn

NOTOM MOJIEKYJIbl CO chepon, yMeHbLIan Npu 3TOM coobLiaemMsblii 3apaa, uaun Het. Bosee Toro, ecam

3apAaj He YMeHbLIaeTcs, CM1a CTOIKHOBEHUI TO/IbKO yBennumnsaetca. OfHaKo, ec/iv 4acToTa UMMIYAbCOB

04YeHb MaJia, NOTepPW, BbI3BaHHbIE CTOJIKHOBEHUAMM, ByAYT HE3HAYUTENbHbIMU, 1 3TO ByaeT

NpPoAO0/IKATLCA A0 TEX NOP, MOKAa BENYMHA HE CTAHET YpesMepHOoW. Ho Koraa ncnonb3ytoTea

CBEpPXBbICOKas YacToTa u 6osiee nan meHee BbICOKAA Pa3HOCTb NOTEHLWAJIOB, MOTEPU MOTYT BbiTb O4EHD

6osbluMmu. ObLIME NOTEPU SHEPTUN B EANHULLY BPEMEHU NPONOPLIMOHA/IbHbI NPOU3BEAEHUIO YMC/Ia

CTO/IKHOBEHUI B CEKYHAY, WY YacTOTe, U NOTEePe SHEPIUU B KaKAOM CTOJIKHOBEHWUN. Ho sHeprua

CTO/IKHOBEHMA A0AKHA ObITb NPONOPLMOHAAbHA KBAAPATY 3NEKTPUYECKON NNOTHOCTHM cdhepbl, TaK Kak

3apaj, coobulaemblii MoJieKyie, NPONOPUNOHANEH ero NAOTHOCTU. U3 3TOro A caenan BbIBOA, YTO

obLine NoTepun SHePrMm A0NKHbI BbiTb NPONOPLIMOHA/bHLI NPON3BEAEHMIO YAaCTOTbl M KBaApaTy

3/1EKTPUYECKOM NAOTHOCTW, HO STOT 3aKOH HYKAAETCA B IKCNEPUMEHTAIbHOM NoaTBepKAeHUn. Ecan

paccMmaTpuBaTh Npeablayuive YTBEPHKAEHUS KaK CTUHHbIE, TO MoJlyYaeTca, YTo BbICTPO U3MeHsaA

Pa3HOCTb NOTEHLLIMANOB TeNa, NOrpyXeHHOoro B U30JIMPYHOLLYIO ra3oBYH Cpeay, MOXXHO PacCeATb B

NPOCTPaHCTBE N1t060€e KOANYECTBO 3Heprmuu. A nonarato, YTo 60abLIasA YacTb STON SHEPIUN HE

paccenBaeTca B BUAE ANMHHbBIX 3PUPHbIX BOH, PACAPOCTPAHAKULMXCA HA 3HAYUTEbHOE PACCTOSHUE,

KaK 3T0 06bI4HO NpeAcTaBAAeTCa, a PACXOAYETCS B CTO/IKHOBEHUAX U B3aMMOAENCTBUAX, HANpPUMepP, Kak

B C/ly4ae C UCMNOJ1b30BaHMEM M30MPOBAHHOMN chepbl, UK, KaK B ClyYae Tena0Bbix KonebaHwnii — Ha

noBepXHOCTW 1 B6aAM3K cdepbl. 1A TOro, YTo6bl YMEHbLINTb MUHTEHCMBHOCTb PaccemBaHmsa, Heobxoanmo

MCNONb30BaTb MaJIYIO 3/IEKTPUYECKYIO MNIOTHOCTbLIO; YEM OHU MeHbLe, TeM Bblle YacToTa. Ho

NOCKOJIbKY, B COOTBETCTBUU C BblABUHYTbIMU YTBEPKAEHNUAMU, NOTEPN YMEHbLLUAOTCA

NPONOPLIMOHA/IbHO KBaApaTy NJIOTHOCTU, U TaK KaK TOK O4E€Hb BbICOKOM YacTOTbl NpeAnoaraeT

3Ha4yuTe/ibHble NOoTepu Npu nepeaaye ero Yyepes NPoBOAHUK, caeayeT, YTO B Le/iIoM, MpeanoyTuTesbHee

1cnoab3oBaTb 0AMH NPOBOA, YeM ABa.

3emMna — 3T0 BO3AYLIHbIN KOHAEHCATOP, HO HAaCKOJIbKO COBEPLIEHEH 3TOT KOHAEHCATOP, UK 3TO

TOJIbKO CTOK A/18 3HEPTUmU? MoYTH He Bbi3bIBAET COMHEHUM GaKT, YTO NPU CTO/Ib MaJIOM BO3OYKAEHUN,

KOTOpOe NopoXKAAEeTCA B pe3ybTaTe SKCNepuMeHTa, 3eMa BeaeT ceba NoYTH Kak naeasibHbln

KOHAeHcaTop. Ho OH MOMKEeT 6bITb M APYIMM, KOraa BCAeACTBUE PE3KUX BO3MYLLLEHWIT, NPOUCX0AALLNX B

Hebe, BO3HMKAIOT KonebaHuA ero 3apsaaa. Bo3mMoXKHO, YTO B 3TOM C/ly4ae, KaK 6bls10 3a8B/1eHO paHee,

TONbKO HebOobLIAA YaCTb SHEPIUN KONeBaHUI MOKET BbiTb BbiGpOLLIEHa B NPOCTPAHCTBO B BUAE AONTUX




3bUPHbIX U3NYYEHU(INEKTPOMArHUTHOE U3ayYeHme), a 6oabliaa YacTb IHEPTUM, KaK 8 Noaarao,

TPATUTCA Ha CTOZIKHOBEHWS U UHbIE BO3AEWCTBMA MOJIEKY APYT HA APYra, 1 BbibpacbiBaeTca B

NPOCTPaAHCTBO B POpMme KOPOTKUX TENI0BbLIX U, BO3MOXKHO, CBETOBbIX BOAH. TaK KaK M YacToTa

KonebaHW 3apAaa, U NOTEHUMAN OYEHb BEIMKM, TO 3Heprusa, npeobpasyemasn B Tena0, MOXKeET BbiTb

BECbMA 3HAYUTE/IbHOW...

TaK Kak NNOTHOCTb A0J/XKHA pacnpeaenaTbCca HepaBHOMEPHO BCaeACTBME HEPOBHOCTU MOBEPXHOCTH

3emsn, UM 3a CYET Pa3ANYHbIX COCTOAHMI aTMOCdepbl B pa3HbIX MecTax, To noay4yatowminca saddekr,

COOTBETCTBEHHO, A0/KEeH MEHATLCA OT MecTa K MecTy. [103TOMY M BO3HUKAIOT 3HAaYUTE/IbHbIE

U3MEHEHMA TEMNEPATyPbl U AaB/ieHUa aTmocdepbl B 1t060M TouKe NnoBepxHoCcTH 3emaun. MsmeHeHus

MOTYT 6bITb MOCTENEHHbIMMW UIN OYEHb BHE3AMHbIMW, MO3TOMY, B COOTBETCTBUWN C MPUPOAOV 06LLero

BO3MVYLUEHWS, N BOSHUKAIOT A0 Ab, LUTOPM WM JIOKA/IbHbIE U3MEHEHWA NOroAbl B N1t06YH0 CTOPOHY. U3

NpuBeAEHHbIX Bbllle 3aMe4aHUN MOMXKHO YBUAETb, YTO CBOK BAXKHOCTb GaKTOP NOTEPb SHEPTUM B

Bo3ayxe B6M3M OT 3apArKEHHOW NOBEPXHOCTU NpuobpeTaeT Toraa, Koraa Besivka 3/IeKTpuYeckas

NAOTHOCTb, @ YacTOTa UMMY/IbCOB — OrpomMHa. Ho, Kak yXKe rosopu/ocCh, 3TO ABJIEHWE NoAPa3yMeBaeT,

YTO BO34YX M30MPOBAH, TO ECTb, COCTOUT N3 HE3ABUCUMbIX HOCUTENEN 3apAaa, NOrPYKEHHbIX B

M30MPYIOLLYIO cpeay. ITO yTBepKAeHMe MOXHO PpaccMaTPUBaTb Kak NPUYNHY TONbKO TOrAa, Koraa

AaBaeHue Bosayxa 61n3Ko K 0bblvHOMY (MOKeT 6bITb YUyTb 6oablie), AMbo, Koraa OHO OYeHb HU3KOoe.

Koraa Bo3ayx c1abo paspeKeH M 31eKTPONPOBOAEH, TAKKE NPOUCXOAAT NOTepu 3Heprnun. KoHeyHo, B

3TOM c/y4ae, NpPu 04eHb HONbLION NIOTHOCTH, B NPOCTPAHCTBO MOXKET BbiTb pacceaHo 6oblioe

KOJIMYECTBO SHEPTUN AAKE NPU NOCTOAHHOM HANPAXKEHUWN, NN NPU UMOYALCAX HU3KOWN YacTOTbl...

...IcNoNb30BaHWE TOKA BbICOKOM YacTOTbl UMEET MHOXKECTBO NPEUMYLLECTB, HANPUMEP: BbICOKaA

3KOHOMMSA SHEPTUWN NPU NPOU3BOACTBE CBETA, BO3MOMXKHOCTb PaboTaTh C MCNOJ/Ib30BAHNEM TOJIbKO

OZHOr0 NPOBOAA, BO3MOXKHOCTb M36aBUTLCA OT HEOBXOANMMOCTM UCNO/1b30BaTb BHYTPEHHUI NPOBOA U
T.A...

Ob 3NEKTPUYECKOM PE3OHAHCE

dddeKT pe3oHaHca Bce Yalle 1 Yalle YNOMUHAETCA MHXKEHepPaMu, U npruobpeTaeT Bce 60bLIyIO

BaYXHOCTb NPUW NPAKTUYECKOM MCNONb30BaHWUM BCEX TUMOB annapaTos, PaboTatomnx OT NePeMeHHOro

TOKa. [M03TOMY B OTHOLIEHWN 3TUX 9)DEKTOB caeayeT NPUBECTU HECKOABbKO 06LLIMX 3aMeYaHUi.

0O6LLen3BECTHO, YTO MPU YCneLHoM NpumeHeHnn 3ddeKTa pesoHaHca B NpakTUYecKon paborte

YCTPOWCTB, 0TNajaeT Heo6X0AMMOCTb B MCNOJ1b30BaHUM 06PATHOrO NPOBO/AA, MOCKOAbKY

3/IeKTpuYecKkme KonebaHmns MoryT nepeaaBaTbcs N0 OAHOMY NPOBOAY, @ MHOIFAA AaKe Ny4lle, YeM C

MCNoab30BaHWeM ABYX NPoB0A0B. [epBblit BONPOC, Ha KOTOPbIM cneayeT AaTb OTBET, 3BYYMT Tak:

"IMOHO U LiefieHanpaBAeHHO Co34aBaTb YNCTble pe30HaHCHble 3ddekTbI?" U TeopeTnyeckmne pacyetsl

M 3KCMEPUMEHTaIbHaA NPaKTUKa MOKa3biBatoT, YTo B Mpunpoae noaobHoe HEBO3MOXKHO. ITO CBA3AHO C

TEM, YTO NpPU YBEANYEHUN UHTEHCUBHOCTM KoNebaHui, BbiCTPO BO3pacTaeT HeraTMBHOE BO3AENCTBME Ha

Tes0, rae NpomncxoaaT KonebaHus, a Takke Ha OKPYXKaloLLyIo ero cpeay. NosTtomy HeobxoamMmo

KOHTPO/INPOBaTb KonebaHus, B MPOTUBHOM CYyYae OHM MOTYT BO3pacTaTh A0 6eckoHe4yHoCTH. MMoxanyi,

YTO HEBO3MOXKHOCTb CO34aHMA YNCTOrO PE30HAHCA, ABNAETCA OYEHb YAa4YHbIM 06CTOATENLCTBOM. B

NPOTUBHOM C/ly4ae, TPYAHO Aaxe NPeAno0XKUTb, KAKUMW ONACHOCTAMW MOXKET FPO3NTb AaXKe CaMblit

HEBWHHbIW SKCNEepPUMEHT. HO BNo/AIHE BO3MOXKHO MNPOU3BECTN PE30OHAHC ONpPeAe/IeHHOIO YPOBHA.

BennymHa gaHHoro addekTa orpaHMYMBaeTCA HeAOCTaTOYHOW NPOBOAMMOCTbIO U 31aCTUYHOCTbIO

cpesbl, Ui GPUKLIMOHHBIMU NOTEPAMM B LLEIOM. Yem MeHblie NoTepu, TeEM 3HauuTebHee 3ddeKT. To

»Ke€ CaMoe OTHOCUTCA U K MeXxaHU4yeckmMm konebaHmam. MoKHO Bbi3BaTb KOIe6aHWA B TOJICTOM CTa/lbHOM

CTepkHe MNpu NOMOLUN BOAAHbIX Kaneb, Najatowmx Ha Hero ¢ onpeaeneHHbiM1 nHTepeanamu. B




CTeKNAHHOM cpeae, KoTopas bosee 3nacTUYHa, 3bdeKT pe3oHaHca npoasaaeTca elle cuabHee. MoxKHO

cAenath Tak, YTobbl CTEKNSAHHbIV BOoKan pasneTesca Bapebesru, eciv HanpaBuTb B HErO 3BYK

onpeaeneHHOro TOHa. DNIeKTPUYECKMIA pe30HaHC AocTUraeTca 6oee coBeplieHHbIM cnocobom. Yem

MeHbLUe CONPOTUBAEHME, UAN MMMEAAHC, TOKONPOBOAALLEro NyTH, TeM Bbiwe 3ddeKT. Ecan neiaeHckas

baHKa pa3psrkaeTca Yepe3 KOPOTKUN BUTOW Kabesib, U3rOTOBAEHHbIA M3 TOHKOW MPOBOOKMU, TO 3TO

03HAYaEeT, YTO A1 AOCTUKEHUA PE30HAHCHOro 3ddeKTa, BOSMOKHO, CO3A4aHbl Camble JIyYLINE YCA0BUS,

M NO3TOMY OH NpoAsafeTca Hanbosee OTYETAUBO. ITO HE OTHOCUTCA K AMHAMO-MaLUNHaM,

TpaHchopMaTopam 1 1x Lenam, a Tak- Ke K APYrMM annapatam NPOMbILIIEHHOrO U3TOTOBAEHWA, Fae

Hannyue xenesHbix cepaeyHMKOB CUbHO NPenATCTBYET BOSHUKHOBEHWIO Pe€30HAHCa, U AdXe Ae/1deT

€ro HeBO3MOXHbIM.

Cnepytowmin HebonbLion pasaen byget NOCBALWEH nepesaye sHeprun no ogHomy nposogy. OauH
cnocob nepeaayu s B3an U3 ekumn Tecnbl, a BTOPOI ByaeT Mo COBCTBEHHbIN SKCMEPUMEHT,
[,0Ka3blBaloLLNM BO3SMOXKHOCTb TaKOW NEpPeAaym SHEPTUMN .

«0O TOKE WU ABAEHUAX ANHAMUMNYECKOIO NEKTPUYECTBA»( lekumna npoymntaHa B IEE (The
Institution of Electrical Engineers) , JloHaoH, ®espanb 1892 r.)

B TeyeHWe A0Nroro BpeMeHU, 04EBUAHO, B CBSA3M C OTCYTCTBMEM AOCTAaTOYHOrO ONbiTa PaboThl ¢

nepemeHHbIM TOKOM, BbITOBaJI0 MHEHUE, YTO 3NEKTPUYECKMM TOK NpeacTaBaaeT cobon HeuyTo

LMPKYAMpPYIOLLLee B paMKax ToKonposoaaulero Tena. [osTomy, Koraa snepsble CTaao ACHO, YTO

9N1EKTPUYECKNIN TOK MOXKET MATU N0 TOKONPOBOAALLEMY NYTU AaxKe eC/iv NOoCNeAHUI NpepbIBaETCA, TO

3TOT daKT Bbi3Ba/ M3ymaeHue. bonee Toro, eute 6osbliee N3ymaeHre BbI3BaJIO TO, YTO MHOTAA Nerye

obecneynTb NPOXOKAEHNE TOKA NPU TAKUX YCAOBUAX, HEXKEIN Yepe3 3aMKHYTbIM NyTb. Ho 3Ta cTapas

uaea NocTeneHHo yracja Aaxke cpeaun NPaKkTMKOB, U BCKope Bblsla NOAHOCTbIO 3abbiTa. Eciun

NoAcoeMHUTbL N30/IMPOBAHHYIO METAIZIMYECKYIO NNACTUHY P, cm. Puc. 11, K ogHOW 13 knemm T

WMHAYKLUMOHHOWM KaTyLWKW NPW NOMOLLM NPOBOAA, TO, HECMOTPA Ha TO, YTO 3Ta NJACTUHA O4YEHb XOPOLIO

3aM30/IMPOBAHA, NPU NOAKAKYEHUN KATYLWKK K LIenn, N0 NpoBOoAam Te4yeT TOK. CHavyasa MHe XOTenochb

npeAcTaBuTb Bam AOKa3aTeIbCTBa TOro, YTO NPU 3TOM MMEHHO TOK TeYeT nposoaam. [aa Toro, YTobbl

NpPOAEMOHCTPMPOBATbL 3TO, BNOJIHE A0CTAaTOMHO NOMECTUTb MEXKAY K/IEMMOM KaTYLIKKU U

M30/IMPOBAHHOM NJAACTMHOWN NAAaTUHOBYIO, NN MEJIbXMOPOBYIO NPoBOAOKY W, KOTopas no AeNcTBUEM

TOKa packanutca gobena. 1na Takoro onbita He06X0ANMMbI A0BONLHO 60/blIas NAACTUHAE U

3N1EKTPUYECKME MMMY/IbChl O4€Hb BbICOKOFO HaMPAMXEHUA W YacToTbl. [lpyroii cnocob coctout B

cneayoulem: Bosbmem Katywky C, Puc. 11




coaepaulyto 60/bloe KOJNYECTBO BUTKOB TOHKOIO M30/IMPOBAHHOIO NPOBOAA U BKAKOYMM €€ B LieMNb,

Mo KOTOPOW TOK MAET K nnacTuHe. Koraa A NnoAcoeAMHUA OAMH KOHeL, KaTyLWKKW K NPOBOAY, BeAyLeMY K

APYron U30nMpoBaHHOM NaacTuHe Pj, a apyroin KoHel K kKnemme Tj UHAYKLMOHHOM KaTyLIKU, TO, Npu

aKTUBALIMM BCEW LIEMU, YEPES KATYLIKY NOLIEN TOK, @ €ro NPUCYTCTBUE MOXKHO Bbis10

NPOAEeMOHCTPUPOBATL CaMblMU PasHbiMK cnocobamu. Hanpumep, A BCTaBAAIKO B KaTYLLIKY XKene3Hbli

cTepsKeHb i. [NocKobKy TOK 061a4aeT 04eHb BbICOKOM YacTOTOM M HEKOTOPOW CUI0M, a NPU CTO/b

BbICOKMX YaCcTOTaxX FMCTEPE3NC U NOTEPU TOKA OYEHb BEJIMKU, TO BCKOPE Ke/le3Hbl CTepKEeHb Harpeertca

[0 BbICOKOM TemnepaTypbl. MOXKHO B3ATb CTEPKEHb ONPEeAENEHHOr0 pasmepa, U3roToBAEHHOIO U3

C/IONCTOr0 METaNNA, UM LeIbHbIN — CYLLeCTBEHHOrO 3HAYeHUs He nmeeT, a 06bl4HAA MeTananyeckas

NPOBOJIOKa, TOALNHON 1/16 nnaum 1/8 Arolima, BNoaHe NOAXOAMUT ANA ITUX LieNeu.
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Puc. 12

Bo Bpema paboTbl MHAYKUMOHHOW KaTyLIKW, TOK NPOXOANT NO AONONHUTE/NIbHOW KaTYLIKE, K Yepes

HECKOJIbKO CEKYH/, YKe/ie3HasA NPOBOJIOKA i HarpeBaeTca A0 TEMNEPATYPbI, AOCTAaTOYHOMI, YTOObI

PacTONUTb CYPry4Y, KOTOPbIN HAaHECEH Ha MOJIOCKY Bymaru, M KOTOPbIM NOCAeAHAA KPENUTCA K NPOBOAY.

Mpu aTom bymara nagaet BHM3. [lpy NOMOLLM annapaTta, KOTOPbIA HAXOANTCA 34eCb, MOXKHO MPOBECTU U

apyrue, bonee nHTepecHble onbIThl TAKOro poaa. [1nsa 3Toro 3aAencTByeTca BTOpuYHas obmoTtka S, cm.

Puc. 12, KoTopaa U3rotToB/ieHa U3 TOCTOM NPOBOJAOKN, HAMOTaHHOM Ha KaTYLIKY, MOXOKVIO Ha TV,

KOTOpas MCNoab30Baaach B Npeablayllem sKkcnepnumeHTe. B npeablayuiem skCnepmmMmeHTe cuaa ToKa,

nporeKkawoulero yepes KatyLwky C 6bl1a o4eHb HU3KOU, TeM He meHee, bi1arogapa HaanMymo 60abLIOro




KOJINYeCTBA BUTKOB CTa/10 BO3MOXKHbIM BO3HUKHOBEHWE CUIbHOIO Tena0Boro addexkTa Ha NPOBOJIOKE.

Ecnn 6bl A NponycTnAa 3TOT TOK Yepes NPOBOAHMK C LLe/Ibio NPOAEMOHCTPUPOBATb 3G dEKT HarpesaHuWa

nocnefiHero, T0, BO3MOXHO, CU/Ibl TOKa TaKOW BEANYMUHbI OKa3aa0Ch Hbl HEAOCTAaTOYHO ANS AOCTUNKEHUSA

»Keslaemoro pesynbTaTa. Ho ¢ KaTyWKOW, MMetoLLeit BTOPUYHYI 06MOTKY, A Mmory npeobpasoBbiBaTb

cnabblil TOK, HO C BbICOKMM HaNPAXKEHNEM, KOTOPbIN MPOXOANT Yepe3 NepBUYHYI0 0O6MOTRY P, B TOK C

6osblueit CU0, HO MEHbLLUUM HanpAXeHUEM, KOTOPbIN V3Ke MOMKET Bbi3BaTb OXKMaaembin 3ddekT. B

MaJIeHbKYIO CTEKNSHHYIO TPYOKY A MOMEeCTWUA NAaTUHOBYIO NpoBoaoky W, CBEPHYTYIO B 3MeeBUK. Takas

$opma NPoBONOKU 06YCNOBAEHA UCKTOUYNTENBHO COOBParKEHUAMM 3aLLINTbI €€ OT BHELWHEro

MEXaHWUYEeCKOro Bo3aeNcTBUA. Ha KaKA0M KOHLe TPYOKKN nmeeTcsa BNasHHaA Kiemma 13 TOACToM

NPOBOJIOKU, C KOTOPbIMM COEANHEHbI KOHLLbI N/IaTUHOBOM NPoBo/IokK W. i NoAKAYMA KAEMMbI

BTOPUYHOW KaTYLIKWN K KAeMMaM TPYOKM W, KaK 1 paHee, NOMECTU NePBUYHYI0O 0OMOTKY p Mexay

W30/IMPOBAHHOM NAACTUHOM Pj 1 knemmol T1 MHAYKUMOHHOM KaTyLWKK. Mpn 3aMblKaHWKM LLenu, Kak

TONIbKO MHAYKLIMOHHAA KaTyLIKa HaYMHaeT AeMCcTBOBaTb, N1aTMHOBAaA NPOBOA0Ka "W'" MITHOBEHHO

PacKanAaeTca, U MOXKeT ON/1aBUTbCA, AaXXe eC/ZIn OHa OYeHb TO/ICTaA...

Mow ke 3KCMePMMEHTbI NPOBOANIMUCH YiKe C bosiee NOAXOAALLMMM YCTPOMCTBAMM, T.K. OHU ABAAIUCH MO
cytn 6onee nosaHen pabotoi Tecnbl. CucTema, KOTOPYHO A UCNOAB30BaAs 3TO MO CYTU MOJHOLEHHbIN

nepeaatymKk v NPUEMHUK .

MoLLHOCTb AaHHOW YCTaHOBKM OYEeHb MaJsia(Ha BXO4e YTO-TO 0KoJio 2B u1 0,1A BbICOKOYACTOTHOIO TOKa, B
baHHoMm cnydae 3,463Mru,. Mepegaya No o 4HOMY NPOBOAY OCYLLECTBAAMACL HAa PacCTOAHUE 6 METPOB U
nepesaHHOM sHeprum 6b110 AOCTATOYHO, YTO Obl 3aXKeyb ABa CBETOAMOAA.

MUcKkntodanmcb Bce BUAbI MHAYKTUBHOM CBA3U MeXAYy NPUEMHUKOM U NepesaTiMKoM, a TaK e UX CBA3b
Yyepes aM U3/y4YeHUn, NyTEM BHECEHWA B CUCTEMY SKPAHOB M NMOMELLEHWUS MPUHUMAIOLLEN LIENWN U KNETKY
dapagena(Hanmume nam oTcyTCTBME KOTOPbIX HUKAK HE BIMAIM HA KOIMYECTBO NepesaHHOMN sHeprum).



[aHHbI 3KCnepuMeHTaNbHbIN AeBalic 6bln 3aKa3aH U3 FfepmaHnKn U NpeaoCcTaBAeH MHE XOPOLLIMM
APYrom gna paga onbiToB. Mog4YepKHY, YTO 3HaYMTEeNbHAA Nepeayda SHEPTUN NPOUCXOANT TO/IbKO B
cnyyae, eciiv 06a aleMeHTa LLenu HacTPOeHbI A0XKHbIM 0O6Pa3oM U UMEIOT OANHAKOBbIM NEPUOA,
KonebaHun. B npoTnBHOM(eCNM NPUEMHMK He ByAeT HAaCTPOEH A0XKHbIM 06pa3om) ciydae nepeaaTymk
MoYTM He NOBUAET Ha MPUEMHMUK U CKONb-HMOYAb 3aMETHOIN Nepeaaym sSHEPrMM He NPOUCXOANUT. Takum
06pasom, Npu 0YeHb COXKHOM(LUMPPOBAHHOM) CUrHase, AOCTUraeTcs BO3MOXKHOCTb
WHAVBUAYANN3ALUN U SHEPTUA MOXKET NepesaBaThCsA TONbKO onpeae/iéHHbIM aboHeHTam, 6e3
BO3MOXHOCTM UCMO/b30BaTb €€ HECAaHKLMOHUPOBAHHbIMM MO/Ib30BaTENAMM.

3abery Bnepén 1 ckaxy, YTo NPU TOM, YTO SHEPruUsa UAK CUrHaAbl ByayT NepenaBaTbcA YEPE3 3eMIIO,
3TO COBCEM HE 3HAUYUT, YTO UX HENb3A MOJIYYNTb HA BO3AYLIHOM TPAHCMOPTE MU/IX /1I0O60M TOYKN TaK UK
WMHaye yOaNEeHHOM OT 3eMHOM MOBEPXHOCTU. T.K. BMecTe ¢ KonebaHUAMKN 31EKTPOCTAaTUYECKOTO MO
3eM/IM NPOMUCXOANT SKBUBANEHTHOE CMeLLleHMe B aTMochepe B BUAE MEHAOLLLErocs
3/IEKTPOCTATMYECKOrO NOJIA MEXAY 3eMJIEN U MIOHOCHEPHOM, YTO BMOJIHE IOTUYHO.

Hu»Ke HECKOJ/IbKO CTPOK byAeT NOCBALLEHO METOAAM NOJTYYEHWNA BbICOKMIA YACTOTbI, KaK 3To Aenan Tecna
B 19-20 BeKax. M o cyTu 3TMM MeTo40M MO/b3YIOTCA cenyac A1 Bo3byKaeHUa TpaHchopmaTopa
Tec/bl.. HEKOTOPbIE AaXKe AYMatoT, YTO OH AB/AETCA CBEPXEAEHUYHbIM YCTPOMCTBOM, XOTS HUYEro
CBEPXECTECTBEHHOIO B 3TOM M306pEeTeHUN HET U BCE AOBOJILHO MPOCTO.

O CBETE M APYINX BbICOKOYACTOTHbIX ABAEHUAX(1ekuma npountaHa B UHCTUTYTE PpaHKAUHA,
dunapenvdusa, despanb 1893, n B HaumoHanbHom Accoumnaumnm Inektpuyeckoro Ceeta, CeHT-Jlymc,

mapTt 1893)

06 ycTpoicTBax U MeTodax KOHBEepCcUmn

TOK BbICOKOW YaCTOTbl NOAYYaAETCA AOBOIbHO CBOE06pasHbIM 06pasom. Mcnob3oBaHHbLIN MeToA A

NPOAEMOHCTPMPOBA ABYMA r04aMu PaHbLIe Ha SKCMNEPUMEHTANbHOM NEKLMKN Nepea caywaTenamu

AmepUuKaHCKOro MHCTUTYTa UHXEHEePOB-INEKTPOTEXHMKOB. B 1abopaTopHbIX YCI0BUAX UCMOAb30BaIUCH

HECKO/IbKO METOA0B A/15 NOJYYEeHUSA TaKOro TOKAa M3 NOCTOAHHOIO, IM60 U3 NepeMeHHOr0 TOKa HU3KOM

YacToTbl. B LLe/1oM, N1aH COCTOAN B TOM, YTOObI 3apAANTb KOHAEHCATOPbl OT UCTOYHWKA NPAMOTO NAn

nepemMeHHOro Toka (NpeAnoYTUTENbHO BbICOKOBO/ILTHOIO), Pa3paAnTb UX NOCPEACTBOM NPOBUBHOTO

pa3pAaa v npoHabaaaTh 38 XOPOLWO U3BECTHLIMM YCA0BUAMW, HEOBXOANMbBIMUM ANA NOAAEPKAHUA

KonebaHmn Toka. C TOUKM 3peHns obuiero nHTepeca, NPOABAAEMOrO K BbICOKOYACTOTHOMY TOKY U

apdeKkTam, NPOU3BOAUMbIX UM, MHE KaXKeTca LieaecoobpasHbim NoAPOOHO OCTaHOBUTLCA Ha 3TUX

MeToax npeobpasosBaHma Toka. [ina Toro YTobbl NpeacTaBuTb Bam YETKYO naeto 3TOro AencTeums,

NpPeAnoi0KUM, YTO 3a4eMCTBOBAH NOAXOAALNMN FeHepPaTop NOCTOAHHOIO TOKA. ITO 03HAYAET, YTO

reHepaTop MOMKET BblAaBaTb TOK C TAKMM BbICOKMM HanpsaKeHUem, YTobbl obecneuynsatb Npoboit

Heb60bLLOM NPOCAONKM BO3AYyXa. ECAM 3Ke 3TOro He NPOUCXOAUT, TO NpnberatoT K BCnomoraTebHbiM

CpeacTBam, HEKOTOPbIE M3 KOTOPbLIX BYAYT NpeAcTaBaeHbl No3aHee. Koraa 3apas KOHAEHCAaTopoB

JocTturaet onpeaeneHHON Be/INYNHBI, NPOUCXOANT NPOHON BO3AYLIHON NPOCAONKU, UIN U3OJNPYIOLLETO

NPOCTPAHCTBA. 3aTEM BO3HMKAET CKAYOK TOKA M pacxoayeTcs 60/blias YacTb HAKONAEHHOM




3/IEKTPUYECKOM 3HEePrumn. Beaiea 3a 3TMM KOoHAEHCcaTopbl B6bICTPO 3apaxKatoTes, U 3T0T Mpouecc

nosTopseTca B 6osiee nan meHee HbICTPOM NOC/AeA0BaATENbHOCTU. YTO6ObI NPOM30LLIE TAKOW CKAYOK TOKa,

[0/KHbl C061t0/1aThbCs HEKOTOPbIE YC/10BUA. [NOHATHO, YTO €CIN CKOPOCTb, C KOTOPOI KOHAEHCATOpbI

pa3pAXKatoTCcA, paBHa TOM, C KOTOPOI OHM 3apPAXKAtOTCA, TO KOHAEHCATop paboTaTb He byaeT. Ecan

CKOPOCTb, C KOTOPOWN KOHAEHCATOP Pa3pPAKAETCA, MEHbLUIE YEM Ta, C KOTOPO OH 3apAXKaeTca, T0

MOULHOCTb KOHAEeHcaTopa byaeT HecyulecTBeHHa. Ho ecaun, HA060POT, CKOPOCTL Pa3pAAKK

KOHAeHcaTopa byaeTt 6oablle CKOPOCTH ero 3apaaku, byaeT Noay4YaTbecs CKAYOK TOKa. O4YeBUAHO, YTO

€C/IN CKOPOCTb, C KOTOPOI IHEPTMNA PacTpaYMBaeTCA NPW Pas3paae KOHAEHCAaTopa, HAMHOIO NPEBOCXOANT

TY, C KOTOPOI OHa BOCMOAHAETCA KOHAEHCAaTOPOM, TO CKAYKW TOKa ByAyT CpaBHUTEIbHO HEGOALLINMMMU, U

6yayT NPOUCXOANTL Yepes 3HAYUTE/IbHbIE NPOMEKYTKM BpeMeHW. Tak NPOUCXOANT BCeraa, Koraa

KOH/EHCaTop 3HAYNTEbHON MOLLHOCTHM 3aPAMKAETCA OT CPAaBHUTE/IbHO HEBObLIOK MallnHbI. Ecau

CKOPOCTb NOAa4Yn 1 CKOPOCTb PACXOA0BAHNA TOKA HE CUJIbHO OT/IMYAIOTCA APYI OT APYrad, 3 CKAYKKW TOKA

6yayT bbICTPO caegoBaTb OAMH 33 APYIMM, TO 3TU CKOPOCTU ByayT Bce 6onee u boaee ypaBHUBATbLCA A0

npeaenos, XapaKTepHbIX A4 KaXXA0ro onpeaesieHHoro cay4yaa n 3aBucALlero ot 4Ynucaa npousouwealnx

CKaYKOB TOKa. Taknm 06pasom, Mbl MOKET NOAYYNTb OT reHepaTopa NOCTOSTHHOIO TOKa TaKyo BbICTpyIO

nocnenoBaTeNbHOCTb Pa3pAL0B, KaKyo noxenaem. KOHeYHO, YeM Bbllle HAaNpAXKeHne reHepaTopa, Tem

MEHbLLIEe eMKOCTUN KOHAEHCATOPbl MOXHO UCMNO/1b30BaTh. [103TOMY, NPeANOYTUTENBHO UCMNO1b30BaTb

reHepaTop ¢ o4eHb 60/bWNM HanpakeHNem. Kpome TOro, Takol reHepaTop No3BoadeT 6obluyto

YyacToTy KonebaHun. Mpu cobAOAEHNN BbILLIEONNCAHHbIX YCIOBUIA, CKAYKM TOKA MOTYT UMETb 0AHO

Hanpas/ieHre, Ho B BO/IbLWIMHCTBE C/ly4aeB BO3HWMKAET KosiebaHWe, KOTopoe HaK/1aAblBAeTcA Ha

OCHOBHble KosiebaHuA Toka. Koraa co3zaHbl TakMe yCioBMUA, MPU KOTOPbIX HE BO3HMKAET OCUMANALMNK, TO

MMNYJIbCbl TOKA NOAYYaTCA OAHOHANPaBAEHHbIMU, YTO obecneymsaeT Npeobpa3oBaHMEe AAHHOIO TOKA

BbICOKOI0 HAMNPSAMKEHWUA B MOCTOAHHbIA TOK HU3KOIO HaNpsXKeHUs. A Aymato, 3TO MOXET HalTu cebe

npyMeHeHWe Ha NPaKTMKe. ITOT MeTos NPeobpa3zoBaHUs TOKA YPe3BblYaHO UHTEPECEH, U A Bbla

NopaKeH ero KPacoToW, Koraa OH BNepBble NoJy4Ymsca. B onpeaeneHHbIX OTHOLWEHUAX MeTo4 UAeasleH.

Ona Hero He TpebyeTca HMKaKNX MeXaHUYECKMX YCTPOMCTB, OH NO3BOIAET NOAYYaTb TOK 1l060I YacToThl

13 06bIYHOIO TOKA, NOCTOAHHOIO WAW NepeMeHHOro. YacToTa OCHOBHbIX Pa3pPAA0B 3aBUCUT OT

OTHOCWTEIbHOW CKOPOCTM NOAAYM TOKA U €r0 PAaCX040BaHMA, U MOKET 1IEFKO BapbMPOBaATbCA B LUIMPOKOM

AmManasoHe NpoCcTon peryanpoBKOI 3TUX NapaMeTpPoB. YacToTa HaNoKeHHbIX konebaHuk peryanpyerca

M3MEHEHWEM EMKOCTN KOHAEHCATOPOB, BEJIMYMHOM CAMOUHAYKLINMK U CONPOTUBAEHMEM Lienu. M BHOBb

HanpAaxeHune TOKa MOXHO NoAHMMATb A0 Be/IMYNH, KOTOPble MOTYT BblAepPXaTb M30/IALNOHHbIE

maTepuabl, KOMBUHNPYSA BEIMUYNHBI EMKOCTU U CAMOUHAYKLNKN, 60 MHAYKUNEN BO BTOPUYHOM

0bMOTKe, KOTOpas A0J/1XKHA COCTOATb BCEIO M3 HECKO/IbKMX BUTKOB MNPOBOJIOKU. MpeactaBum cebe

pesepByap C LWINPOKO PACKPbIBAOLWLMMCS AHOM, KOTOPOE 3aKPbITO 61aroaapa AaBsawen Npy*uHe. Ho

OHO BHE3aMHO W PEe3K0 PACcKPbIBAETCA, KaK TOJIbKO XMUAKOCTb B pe3epByape AOCTUraeT onpeae/eHHON

BbICOTbI. [laANM XKMAKOCTM NONACTb C ONpeaeneHHON CKOPOCTbO B pe3epByap Yepes noaatoLuyio Tpyoby.

Koraa »KMAKOCTb AOCTUIHET KPUTUYECKOW BbICOTbI, NPYKUHA NOAAAETCA M AHO pe3epByapa

OTKpbIiBaemca. KMAKOCTb HemeaAeHHO NPOBAJINBAETCA B LULMPOKOE OTBEPCTHE, A MPYKUHA BHOBb

3aKpblBaeT AHO. Pe3epByap BHOBb 3aM0IHAETCA M Yepes onpeaeseHHbIA MHTePBaJl BPEMEHW NPOLLECC

nostopsaeTca. [MOHATHO, YTO ecau Yepes TPyOy HKMAKOCTL NOCTYnaeT bbicTpee, Yem cnocobHO BbiTeYb

yepes AHO, OHO ByAeT 3aKpbITO, M pe3epByap ByaeT 0cTaBaTbCA NepenoaHeHHbIM. Ecin ckopocTu

NnoAayu 1 BbITEKAHWA PaBHbI, AHO ByAeT 0cTaBaTbcA YaCTUYHO OTKPbITbIM. HUKaKMX KonebaHui ctonba

XMUAKOCTM NPU 3TOM HE NPON30MNAET, XOTSA 3TO M BO3MOXKHO, eCAX NPeAnpPUHATb HEKOTOpble mepbl. Ho

ecau BxoaHas Tpyba nojaer XMUAKOCTb HEe0CTaTOYHO BbicTPo, byayT HabaoaaTbea KonebaHus. B sTom

C/ly4yae BCAKMI Pas, KOrAa KPbILKa OTKPbIBAETCA UM 3aKPbIBAETCA, NPYHKMHA U CTONO HKMAKOCTH, NpU

[A0CTaTOYHOM TMBKOCTU NPYHKUHbI U UHEPTHOCTU ABUMKYLLUMXCA YacTen, byayT Bbi3blBaTb HE3ABUCUMbIE

KoJiebaHusA. B 3TON aHaI0rUM KUAKOCTb MOXKHO YNOoA0OUTb 3/IEKTPUYECTBY UJIN 3JIEKTPUYECKON




3HEepPruu, pesepsyap — KOHAEHCATOPY, NPYKUHY — AU3IEKTPUKY, @ TPYOY — npoBoay, Yepes KOTopbIi

3/1eKTPMYECTBO NOCTYNaeT B KOHAEeHcaTop. YT06bl caenaTh 3Ty aHa/0r1I0 COBEPLUEHHO NOAHOW, creayeT

NPeAnon0KNTb, YTO AHO NPWN KaXKAOM ero OTKPbIBAHWM, OYEHb CUAbHO yaapseTca 06 HeaNacTUYHYIo

nperpaay. 3ToT yaap CONPOBOXKAAETCS NOTepen HEKOTOPOro KOAMYECTBA SHEPIMUK, 3 KPOME TOro

NPOUNCXOANT HEKOTOPOE PACcCENBAHME SHEPTUN N3-3a QPUKUMOHHBIX NOTepb. Mo npeaplayule aHaaorum

npeAnosiaraeTca, YTo XKMAKOCTb HaX0AMTCA NOA NOCTOAHHbIM AaBseHneM. Ecam npeanonoXumTb, YTo

Hananyune XnaKoCTun B pe3epByape pUTMnMYeckn nameHaeTca, MOXXHO NMPOBeCTU aHa/ZIormto €

nepemeHHbIM TOKOM. Npoueccbl He MOryT CYNTATLCA COBEPLIEHHO MAEHTUYHbIMMK, HO B NpUHUMNEe

AeNCcTBMe 0ANHAKOBO.

Ec/iv KTO-TO 404MTaN A0 3TUX CTPOK, TO A Bac no3apasasato!! Mbl 4owWAN 40 CamMOro r1aBHOro, a UMEHHO
00 GU3MYECKOoM CYyTU Camoro ABAEHMA Nepedayu SHEPrun 1N YeTKUX CUrHanos 6e3 NpoBoAos Ha Mtobble
pacctosHuA. U ana Hadana A 6bl XoTen NpeaocTaBUTb HEMHOFO A0Ka3aTe/IbCTB B MO/1b3Y TOr0, YTO TaKOro
poaa nepenaTtyuK Aarke oYeHb He3HAUYUTEIbHON MOLLLHOCTM CNOCO6EeH NOBAUATL Ha 3/1IeKTpUYECcKMe

XapPaKTEPUCTUKN 3eMTN.

3To NnepefaTyMK, KOTOPbIN 6bl1 cOBpaH cneLmanbHO 411 NPOBEPKMU TOTO, Ha CKOJIbKO MHTEHCUMBHO
OZHWM NPOBOAOM Mbl MOXKEM BO34,EMCTBOBATb HA MOTEHLMA 3EMIM M OKA3aa0Ch, YTO gaxke 20 BaTT Ha
BXOZ4E [OCTAaTOYHO (NpV NOMOLLM Pe30HAHCa Ha BbIXOAE Mbl KOHEYHO MOoJlyYaem ropasao 6osbLue),
YTOObI NMPOCTas KaTyLIKa C HECKOZIbKUMMW AeCATKaMW BUTKOB MOT/1a pearMpoBaTtb Ha BUbpaLmu,
nepefaHHble el Yepes 3emto(Ha Hebonblune pacctoaHua 10-15 metpos 1 nonydana ot 0,2 Ao 2 BoabT.
Bcé 6b1210 HAaCTPOEHO TaKMM 06Pa30M, YTO Obl KaK MOXKHO MEHbLLE SHEPTUWN U31Y4aNOCh B BUAE IM
BOJIH, OMATb K& UCNO/Ib30BA/INCb IKPAHbI U KNETKN BCEX MACTEM, HO OHN HUKAK He BIMAIN Ha
KOZIMYECTBO NepeaaBaemoit aHepruu. MoakaodeHne EMKOCTEN K CBOHOAHOMY KOHLLY KaTyLIKK AAtOT
OTrPOMHbIN MPUPOCT, MOAKAIOYEHUE UAWN OTKIOYEHWNE 3a3EMIEHMA B NPUEMHON KaTyLWKKW AaBasno
60nbLION pa3ber B MOLLHOCTM NPUHUMAEMbIX KOiebaHUIA. TN, U MHOTWME —MHOTUE ApYrue pesyabTaTbl
NPUBOAAT K JIOTMYECKOMY 3aK/IFOYEHMIO O TOM, YTO TaKOe MoBeAeHne NPUHUMALOLLEN KaTyLwKK(KoTopas
KCTaTh 630 BCAKUX aHTEHH M LO0BO/IbHO MaJIEHbKOrO pa3mepa) He MOXKeT 06 bACHUTb HUKaKasA Teopus
3M U3/Ty4EHW, HO 3aTO BCE BMOJIHE NOTUYHO C TOYKW 3PEHMA TEOPUM O 3eMHbIX TOKaX, TeM bonee, 4To
MHOW MHOKECTBO pa3 3KCMepUMeHTaIbHO A0Ka3aHo, YTo Nepesaya no ogHomy nposoay(a
cnefoBaTesIbHO M NO 3em/ie) He NPOCTO BEPOATHA, a Ha 100% BO3MOKHa. BCE 3aBUCUT TO/IbKO OT
NPaBU/IbHOCTN MPOEKTUPOBAHMA NepeaaTymKa.



«IKcrnepumeHTsbl ¢ NepemerHbiMmn Tokamu OuveHb Bbicokoin YacToTbi» (Jlekuma npountaHa nepesn AIEE

16 Man 1888.)

...BCKOpe YyesioBeYeCcKMe 3HaHMA — nepeaaBaemble 6e3 NnpoBoaoB — ByAyT OTAABATLCA B 3eMJIE, KaK

CepAeyYHblii NY/ibC B }KMBOM OpraHname. J1to6onbITHO TO, YTO NPU HbIHELHEM COCTOAHUM HaYYHbIX

3HAHWM 1 OMbITa, HUKTO HE NOMbITaACsA UCNO/b30BaTb 3/IEKTPOCTATUYECKOE, NN MArHUTHOE nose 3emau

ANA nepefayn 3HaHUI, UAn Yero-HMbyab elle.

«O Cgete 1 Apyrux AsneHuax Boicokon YactoTbi»( Jlekuma npouyntaHa nepen UHCTUTYTOM PpaHKAMHA,

dunanenvdus, 8 Pespane 1893, n nepesn HaumoHanbHom Accoumaumeit Inektpudeckoro Ceera, CeHT
Jlyuc, 8 Mapte 1893.)

...Al Bbl XOTe/ CKa3aTb HECKO/IbKO C/I0B B OTHOLIEHUM NPEeAMETa, KOTOPbIN B KOHTEKCTE PE30HAHCHbIX

AB/IEHUI U Npobaembl Nnepeaadm sHePruu No 0AHOMY NPOBOAY, 3aHUMAET BCE MOU MbICAU, N KOTOPbIN

KacaeTca Bceobulero 6aarococtoanus. A nmeto B BUAY nepefayvy YeTKUX CUTHA/I0B, @ BO3MOXKHO AarxKe

3Heprum, Ha ntoboe paccToaHune 6e3 Mcnob30BaHMA NPOBOAOB. Ha AHAX A Npuwen ewe K bonbliemy

ybexKaeHuI0, YTo NoaobHaa cxema peaaunsyema. 1 otaato cebe oT4yeT B TOM, YTO BONbLUMHCTBO YYEHbIX

HE NOBEPAT B BOSMOXXHOCTb AOCTUXEHUA 3TUX PE3Y/IbTAaTOB HA MPAKTUKE N HEMEANEHHO, OAHAKO, KAaK

MHe AyMaeTca, BCe MOHMMAIOT, YTO Pa3paboTKM NOCNeAHUX NET HECKOIbKUX CAELMAINCTOB

3aC/aYKMBaOT 60Jiee NPUCTa/IbHOrO BHUMaHUA, U NPOBEAEHMNA SKCNEPUMEHTOB B ITOM HanpaB/IEHUM.

Mos yberkAeHHOCTb BO3POC/a 10 TAaKOW CTeNEHW, YTO A yKe 6o/iblie He PAaCCMaTPUBAKO STOT NPOEKT Mo

nepegaye sHepPruu, nan HGoOPMaUnM Kak UCKAUYNTEIbHO TEOPETUYECKYIO BO3MOXKHOCTb. MHe oHa

npeAcTaBAfeTCcA KaK cepbesHan 3/1IeKTPOoTexHMYecKas 3adadva. Naes nepenaun nHdopmaumm bes

ncnoab3oBaHKUA NPOBOAOB BO3HWK/IA KAK eCTeCTBEHHOE NPOoAO/IXKEHNE CaMbIX NOCNeAHUX PE3YNbTATOB

NUCcCAel0BaAHWUI INEKTPUYECKON IHEPTUN. HECKOIbKO 3HTY3MACTOB Bblpasuan yoeKAeHHOCTb, YTO BNOJHE

BO3MOXHO co3AaTb TesiedOHUIO MO BO3AYXY Ha to6oe paccToaHme Npu NOMOLUM MHAYKUMK. Mos

¢daHTa3ma He 3ali1a TaK Aa/1IeKo, HO A TBepA0 ybexAeH, YTO NPW NOMOLLM MOLLHbIX MaLWH MOKHO

HapyLlaTb 3/IEKTPOCTAaTUYECKUE YCI0BUA 3EeMIN N TaKMM 0bpa3om nepeaasaTb MHGoOpMaLUIO U

BO3MOXHO AaKe 3Hepruto. B camom gene, YTo mewwaeT NPaKTUYECKOMY BbINOJIHEHUIO AaHHOM CXEMbI?

Celtyac Mbl y:Ke 3HaeM, YTO 3/IEKTPUYECKMNE KoNebaHna MOXKHO NepeaaBaTh NOCPEACTBOM OHOMO

nposoaa. Toraa noyemy 6bl He NONPoO6H0OBaTb UCMOAb30BATb A4 3TUX Lenel 3emto? Mbl He A0/IXKHbI

nyratbca GaKTopa paccToaHuA. N8 YTOMAEHHOIo NYTHWKA, CYMTAOLLEFO BEPCTOBbIE CTO10bI, 3eMAS

MOKET NOKa3aTbCA o4eHb 60/blWwok. OAHAKO A8 CaMOro cHacT/IMBOrO YE/10BEKA - aCTPOHOMA,

YCTPEeMIAIOULEro CBOM NPUCTabHbIN B3ras4 B Hebeca, No CpaBHEHUIO ¢ TeMn maclutabamu, 3emas

KayKeTca coBceM MajeHbKoW. U A Aymato, YTo ANA 3N1EKTPMKA, KOraa OH 3a1yMbIBaeTcA Had TEM, C KaKoW

CKOPOCTbIO PACNPOCTPAHAIOTCA INEKTPUYeckme KonebaHuma no 3emne, Bce NPeacTaBAEHUSA O PACCTOAHUM

nponagatot Hanpoyb. Camoe rnasHoe, YTO B NEePBYIO oYepeb HYKHO Y3HaTb — 3TO €MKOCTb 3eM/u, U

KaKOB ee 3/1eKTPUYECKMI 3apAs, ECIN ee HAINEKTPU30BaTh? MOCKOIbKY Mbl HE pacnosiaraem

[OOKas3aTeNbCTBaMM TOrO, YTO B KOCMOCE He CYLLEeCTBYIOT Teaa, MMelolMe onpeaesieHHbIN

3/IeKTPUYECKMN 3apAA, 3 TaKKe Apyrve Tesia C NPOTMBONO/IOKHbBIM 3apPAA0M, HaXoAAWMECA HeAANEKO OT

nepBbIX, TO CyLLECTBYET cnabas BEPOATHOCTb TOr0, YTO 3eM/1s NPeACcTaBAAeT cO60M MMEHHO TaKkoe Teno,

KOTOpOe B pe3y/ibTaTe KaKoro-To NPOLLecca OTAENNAO0Ch OT OCTaJibHbIX — 3TO 06Lenpmn3HaHHan

rMnoTesa NPOUCXOXAEHUA 3eMAN. A eCau 3TO Tak, TO OHa A0/IKHA HecTu B cebe onpeaeneHHbIn

3/IEKTPUYECKMN 3apAa, KaK NPOUCXOANT NPU MEXAHNYECKOM pasaesieHnu Ten. Eciv oHa asasetcs

3apAKEHHbIM TEJIOM, U30/IMPOBAHHbIM B MPOCTPAHCTBE, TO TOrAA €€ EMKOCTb I0/1I3KHA OblTb OYeHb




MaJIeHbKO, MeHee 0AHOM ThicA4YHOMN dapaabl. OAHAKO BepXHUMN cnon atmocdepbl ABaseTcs

ToKonmpoBoaAwmM. CneoBaTeIbHO, BO3MOXHO, YTO OTKPLITOM KOCMOCe, 33 rpaHuuamm atmocdepbl

€CTb cpefia, KOTopad MMEEeT NPOTMBOMNOIOXKHbIW 3apaj. B 3TOM ciyyae eMKOCTb 3eMIN MOXKET 0Ka3aTbCA

Hecomnsamepummo 6osblue. B ntobom cayyae, o4eHb BaXKHO Y3HaATb, KAKOE KOJIMYECTBO INEKTPUYECTBA

coaepXuT 3emnd. TpyaHO cKasaTb, obpeTem K Mbl Koraa-HMbyab cTo/1b HeobxoanMble 3HaHMA? Ho

€C/IN U CMOYKEM, TO TOJIbKO NPY NOMOLLM 3/IEKTPUYECKOro pe3oHaHca. Ecim mbl Koraa-Hmubyab cmoxkem

YCTaHOBUTb NEPUO/ 3apAAKN 3EM/IN, MEPMNOa BO3OYKAEHUA KoNebaHWI MO OTHOLIEHUIO K

NPOTUBONONOKHO 3aPAKEHHOW CUCTEME, UM U3BECTHOW LLIENU, Mbl 06peTemM 3HaAHWSA, KOTOpPbIE,

BO3MOHO, 6yaeT umeTb HanboabLIYIO 3HAYMMOCTb A4/1A 61arococToAaHMA YeanoBeyecTsa. A npeanarato

nocTapaTbca onpeae/ivTb 3TOT NePUO NP NOMOLUN 3/1EKTPUYECKOIO OCUMANATOPA, MO Npn NoMoLIn

WUCTOYHUKA NEePEeMEHHOIO 3/1eKTPUYECKOro ToKa. OaHa M3 KIEMM UCTOYHUKA A01KHA BbiTb NOAKAOYEHA

K 3emJe, Hanpumep, K ropoACKON CUCTEeME BOAOCHABKEHMA, @ Apyras — K N30JIMPOBAHHOMY TeNy C

601bLLION NOBEPXHOCTbI. BO3MOMHO, YTO BHELLIHUA TOKONPOBOAALLNIM cNon aTMocdepbl, UAN OTKPbITbIN

KOCMOC MMEIOT MPOTMUBOMNOAO0XKHbIN 3em/ie 3apaa, Toraa OHU € 3emaei 0bpasyioT KoHAeHcaTop

OrPOMHOM eMKOCTU. B 3TOM cayyae nepurog KosiebaHMit MOXKET OKa3aTbCA OYE€Hb HU3KMM, TOraa

AMHaMO-MallMHa NepeMeHHOro TOKa BNOJIHE MOXKET NOAOUTY AN1A LeNen IKCnepumeHTa. 3atem, A bbl

npeobpas3oBas 3NEKTPUYECKMM TOK B MaKCMMabHO BO3MOMHbIM NOTEHLMaA M NoAcoeAnHUA Obl

BbIX0/bl BTOPUYHOW 0BMOTKWN BbICOKOIO HaNpsAKEHUA K 3eMJIE U K M30JIMPOBAHHOMY Teny. M3meHsas

YaCTOTY TOKa W TWATEAbHO GUKCUPYS BEANYMHY NOTEHLIMANa N30IMPOBAHHOIO TeNa, a TakKke Habawaas

33 BO3OYKAEHUAMM HA PA3/INYHbIX COCEAHUX TOYKAX 3€MHOWN NOBEPXHOCTU, MOXKHO 3aMEeTUTb ABJEHUE

pe3oHaHca. Eciv nepuos kKonebaHni OKaXKeTca CIMWKOM MaJIeHbKMM, KaK No BCEN BEPOSTHOCTH

NnoaaralT 60/IbLIMHCTBO YY€EHbIX, TO AMHAMO-MallrHa byaeTt 6ecnonesHa, U NpuaeTca U3roToBUTb

HaAAeKaLWNN 3TEKTPUYECKUIA OCLMANATOP. HO, BOSMOMKHO, M B 3TOM C/1Iy4ae OKAXKETCA HEBO3MOMKHbIM

NOJYYUTb CTOJb HbICTPble KonebaHma. OAHAKO BHE 3aBUCUMOCTM OT TOFO, BO3MOXKHO, 3TO, N HET,

COAEPXUT 3eMNA 3apAa, WU HEeT, U KaKOB MOKeT bbiTb nepunoa KonebaHnm — He NOANEKUT HU

masieniemMmy COMHEHUIO TOT GaKT, U Mbl AHAMU UMEIU TOMY I0KA3aTeNbCTBO, YTO MOXKHO BblpabaTbiBaTh

3N1EKTPUYECKOoe BO3OYKAEHWE AOCTAaTOYHO MOLLHOE, YTOBbI €ro MOXKHO 6blI0 NPUHUMATDL NPWY NOMOLLN

YAOOBHbIX MHCTPYMEHTOB B /110601 TOYKE 3eMHOW NOBEPXHOCTU. MPeanoioKMM, YTO UCTOYHUK

nepemeHHOro Toka NoAKAYEH TaK, Kak 0JHOM CBOeN KNemmoi K 3emae (yaobHen Bcero K

Marncrpanam BogocHab:keHuna), a Apyrom K Teay ¢ 60blioin NoBepPXHOCTbIO P. NPy BOSHUKHOBEHUM

3/IEKTPUYECKUX KoNebaHUM, Npon3onaeT ABMMKEHUE SNEeKTPUYECKOro TOKa B HanpasaeHun Tena P u ot

Hero. [lepemMeHHbIl TOK, Npoxoaa no 3eme, byaeT cocpefoTOYMBATLCA B, M PAcCPeSOTOYMBATLCA OT

TOoYKU C — TOYKMU, rae YCTaHOBAEHO coeauHeHmne ¢ 3emaei. Taknum obpasom, NponsonaeT Bos3byxkaeHue

B COCeIHNX TOYKax Ha 3eMHOW NOBEPXHOCTU, PACNOJI0KEHHbIX B onpeAesieHHOM paanyce. Ho cuna

BO3OYKAEHNSA YMEHbLUIAETCS C YBEIMYEHUEM paccTosHMA. CieoBaTeIbHO, PacCTOAHWE, HA KOTOPOM

OaHHbI 9ddEKT MOKHO byaeT BocnpuHMmaThb, byaeT 3aBMCETb OT KOJIMYECTBA 3/1IEKTPUYECTBA,

HaxoadAuleroca B ApmxxeHnun. OaHUM n3 OI'QBHM‘-IGHMVI BEe/INYMHbBI NOTeHUMana Tena P apnaerca naowanb
€ro NoBEepPXHOCTWN, MO3TOMY OHO M30JIMPOBAHO, 3 /1 TOro, YTO6bl 3aPAAUTb €ro, HEOH6X0ANM UCTOYHUK

3Heprmm 601bLION MOLLHOCTU. Heo6X0AMMO TaKKe co34aTb YC/I0BUA, NPU KOTOPbIX rTeHepaTop Uau

WUCTOYHUK S co3aaBas 6bl OIHO U TO XKe ABUKEHWE NEKTPUYECTBA, KaK ec/iv bbl ero uenb bbina

3aMKHYTa. TakMm 06pa3om, Npu HAANYMK COOTBETCTBYIOLLEro 060pyA0BaHMA, onNpeaeNeHHO BNoaHe

peanbHO NepeaaBaTbh 3eMJie INEKTPUYECKUE Ko1ebaHUA No KpaHe mepe, NPU MaJoM Nepuose.

OcTaeTca ToNIbKO A0raAblBaThCA, HA KAKOM YAaJE€HUM OT UCTOYHUKA 3TN KONEBaHUSA MOXKHO NPUHUMATb.

A 6bl xoTen noseaaTh Bam elle 06 04HOM cO0bparKeHUM, HenocpeacTBEHHO Kacakulerocs Bonpoca o6

OTHOLUEHWM 3EM/IM K SNEKTPUYECKOMY BO36YKAEHUIO. HECOMHEHHO, YTO B AAHHOM 3KCNEepPUMEHTE, Ha

NOBEPXHOCTU 3eEMJIM MOXKET UMeTb MeCTO onpeadesieHHaA NJI0OTHOCTb 3/1eKTpuU4yecTsa, HO 04eHb-04YeHb

MaJieHbKasd, B CUY Pa3mMepoB 3eMU. ITO AOKa3bIBAETCA TEM, YTO aTMOCHEPHbIN BO3AYX He ABAAETCA




CUbHbIM AeCcTabuansnpyowmm GakTopom, TO eCTb MPU PacnpPOCTPaHEHNM SNEKTPUYECKUX KoanebaHuM

Mo BO3AYXY HE NPOUCXOAAT 6ObLINX NOTEPb IHEPTUU, YTO MO0 Bbl UMETL MECTO B CAyYae, ecau 6bl

NAOTHOCTb 3/IEKTPUYECTBA HA NOBEPXHOCTU 3eMAN Bbina Bbl 60/1blIONK. TEOPETUYECKU, AN TOTO, YTObbI

€034aTb BO36YKAEHWE, KOTOPOE MOXKHO 6bl/10 6bl NPUHUMATL Ha HO/IbLIOM PACCTOAHMUM OT UCTOYHMKA,

WUIN faxe B 11060 TOYKe 3eMHOM NOBEPXHOCTU, He TpebyeTca 6oabLLIOro Koanyectsa sHeprun. CeroaHsa

Y}Ke COBEPLIEHHO ACHO, YTO B 1060V TOYKE, HAXOAALLENCA B PaMKax onpeae/IieHHOro paamnyca yaaieHus

OT UCTOYHMKA O, NPY NOMOLLM Pe30HaHCa MOXKHO NPUBECTU B AENCTBME YCTPOWUCTBO C HAA/IEXKALLNM

06pasom noaobpaHHbIMM NapameTpamm CaMOUHAYKLNN U eMKOCTU. HO MOYHO cAie1aTb He TOJIbKO 3TO.

MO3KHO CUHXPOHW30BaTb PaboTy UCTOYHMKAE S C PaboTOM APYroro CTOYHMKA Sj, N0A06HOro Nnepsomy,

WAN N106Oro KoAMYECTBa TaKUX UCTOYHMKOB. 3TO AaCT BO3MOMXKHOCTb YCUIMBATb KonebaHus u

PacnpoCTPaHATb MX N0 60/bLION TEPPUTOPUU, NGO OCYLLLECTBAATL TPAHCNOPTUPOBKY 3/1EKTPUYECKOM

3Hepruu, NponsseaeHHON UCTOYHUKOM Sj, K UCTOYHMKY S NpW YCIOBUM, YTO OHM paboTatoT B

npotmeodase. A Aymalo, YTO HET COMHEHWIA B TOM, YTO NPW NOMOLUUN PE30HAHCA, BNOJHE BO3MOXKHO B

rOpPOACKUX YCAOBUAX NPUBOANTL B AENCTBUE INEKTPUYECKNE YCTPONCTBA OT NEKTPUYECKOTO

OCLMNINATOPA, HAXOAALLEroca B LEHTPAIbHOM TOYKeE, Yepes cucTemy TpybonpoBoaoB, AN Mo 3eme.

OaHaKo NpaKTUYeckoe pelleHWe 3Tol Npobaembl npuHecso 6bl HeCoOM3IMepUMOo MeHblle 6ar NAAM,

HeXean NpeTBopeHme B }KU3Hb NPOrpammbl, NO3BOIAOLLEN NepeaaBaTb MHGOPMALMIO, @, BO3MOXHO, U

JHepruo, Yepes 3eM/10, WKW OKPYXKatoLlyto cpeay. Ecin 370 B Le/ioM BO3MOXKHO, TO PACCTOAHME yiKe He

MMeEeT HMKAKOro 3Ha4YeHus. B nepBylo oyepeab HEOBXOAMMO M3FrOTOBUTL COOTBETCTBYHOLINE YCTPOMNCTBA,

NpW NOMOLLM KOTOPbIX Mbl HRYHEM Halle HAcTynaeHWe Ha 3Ty Nnpobaemy. A NOCBATUA HEMAO BPEMEHMU

WU YMCTBEHHOIO HAaNPAXKEHUSA AaHHOW TeMEe, U NOJHOCTbIO YOeXAEeH, YTO 3TO MOXKHO OCYLLECTBUTb. A

TaK¥Ke HaAekCb, YTO Mbl AOKMBEM [0 TOTO MOMEHTA, KOrAa 3T0 ByAeT peasn3oBaHo.




