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Beenenune

O6pa3 Hukoast Tecnbl, n3o6peratesisi cepOCKOro MpPOUCXOXKIe-
HMSs1, MO’KHO Ha3BaTh BOILJIOLIEHHEM Tparuyeckoro Muda o 6opue
3a Mpas/y, B OAUHOYKY POTUBOCTOSIILEM CKa30YHbIM 4yOBHILIAM.
ITO apXeTHII reposi, KOTOPbIit BOCCTaJ POTUB 6OroB Bo 6J1aro yeJo-
BEYeCTBa U BIOCJIEACTBUM ObLJ1 yHUYTOXKEH M BbIYEPKHYT M3 MAMSTH
JIozieii 3a CBOIO CMeJIOCTb. JIereHAapHOCTD ero IMYHOCTH TaKXkKe 10-
TOJIHSIETCSI TePeYHEM MPUITUCHIBAEMBIX EMY «CTPaHHOCTE#», a OyH-
TapCKHit 1yx Tecibl SABASETCSA ITHYECKUM UIEATIOM UCCIIEI0BATESI.
[epBbie siyun ero reHHaILHOCTH 03apuyiu MUp B KoHle XIX Beka,
BO BpeMsi BTOPO# MPOMBILIJIEHHO# PEBOJIIOLMH — B IEPHO/ TOCIIOA-
CTBA MPOMBIILIEHHBIX MAarHaToB  GaHKMPOB, 3aI0)KUBILIMX OCHOBBI
kanuTtaanama. CBeT 3TOro reHusi CTAaHOBHMJICSI Bce 6osiee sIpKUM
110 Mepe TOro, KaK 3JIEKTPHYECTBO Gpajio BepX HaJ MapoOBbIMHM Ma-
IUIMHAMH, M He rac [0 TeX I10p, [I0Ka OHO He MPeBPaTHJIOCH B IJIaB-
HYIO IBUXYILYIO CHJIy COBPEMEHHOTO MHUDA.

[Ipouecc BHeapeHHsi 3J€KTPUYECTBA B MPOMBIIIJIEHHOCTD
CTaJl MPUMEPOM B3aUMOJEHUCTBHS TAKMX HEPA3PBIBHO CBS3aHHBIX
MOHATHIA, KaK HayKa 1 TexHosorud. OyHaaMeHTaIbHbIe HCCIe0-
BaHMs 3JIEKTPUYECTBa LIJIK PyKa 06 pyKy ¢ MOMCKaMHM MpaKTHye-
CKHX pellIeHHii 110 reHepUPOBaHMIO, XPAHEHHIO U TPAHCIIOPTHPOBKE
3s1eKTpo3Hepruu. Tecia mosiBUIICS TOrAa, koraa eHOMeH 3JIeKTPH-
yecTBa ObLI ellle BHOBE; HO OY€Hb CKOPO y4YeHblil MPOJAEMOHCTPH-
pOBaJl YAMBHUTEJbHYI0 MHTYHLMIO, SICHO OCO3HaB BO3MOXXHOCTH



uccienoBaHuii B 1aHHO# obiactu. B Coenqunennbix Illtatax Ame-
PHKHM, CTaBLIMX /i1 H300peTaTesisi BTOPOil POANHOM, TOJIbKO YTH-
XaJI1 KpoBaBble 60M rpaXkIaHCKOiA BOIHBI, B TO BPEMS KaK MOJIOAOM
Tecna 3akaHuyMBan obOyyeHue B EBpomne U roToBuJ1 CBOM IepBbie
NpPOeKTbl — He3peJible, HO CBUAETEJbCTBYIOIME O He3aypsIHOM
aapoBanuy. CoBMeLIasi AeSITEJILHOCTb YYEHOTO U HHXEHepa, 3TOT
4esioBeK ObLT THTMYHBIM NPEACTABUTENEM CBOEH 3MOXH.

XoTs1 yJMLbI HEKOTOPbIX TOPOJIOB YXKe 03apUJIUCh 3JIeKTpUye-
CKHM CBETOM, ObLIIM 3amylieHbl NepBble TPaMBaH M OCBELEHbI PO-
CKOLIHbIE OCOOHSIKM, BCe XK€, MO CYTH, NMOTEHLHAJ 3JIEKTPUYeCTBa
MIOKa OCTaBaJICsi HepacKphIThIM. [lepBble 31eKTpHUUecKue annapaThbl
paborasin Ha noctosiHHoM Toke (I1T): oH Bceraa ABMXKETCS: B OAHOM
HanpaBJIEeHHH, a €r0 HalpsKeHHe NMOCTOSIHHO BO BpeMeHu. Ho nan-
Hasl CMCTeMa OKa3aJaChb HEeIOCTaTOYHOM /i1 MUTaHUS GOJbUINX
ceTeid, MPU3BaHHbIX yAOBJETBODUTb NMPOMBILIIEHHOCTD, XeJalo-
IYIO PaCcTH COTJIACHO aKTYaJIbHOMY Ha TOT MOMEHT PUTMY BPEMEHH.
HecMoTpst Ha orpaHuYeHMs], CBSI3aHHbBIE C MOCTOSIHHBIM TOKOM,
rJIaBHBIM ero ueHuresnem 6bu1 caM Tomac AnbBa IaucoH. OH HH-
BeCTHPOBaJl MUJLTMOHBI 0JIJIAPOB B yCTAHOBKH ITIOCTOSTHHOTO TOKA,
yBEPEHHBIii B TOM, 4TO €r0 JIAMIIOYKH, IPeICTaBJsIBLIKeE COOO0ii 3BO-
JIIOLMOHMPOBABUIYIO MOZEJb JIaMITbl HakajuBaHus [Ixo3eda Yui-
cona Cyona 1878 roza, e 6yayT paboTaTh NpH APYrUX YCJIOBHSIX.
HecMoTps Ha 3TO, HEKOTOpble HHXXEHEPHI M NpPeANPUHUMATENH,
B ToM uuciae [xopax BectuHrays, yxe moraablBaauch O BO3-
MOXHOCTSIX NTepEMEHHOr0 TOKa M paboTalu HaJ MX pealu3aluei,
XOTsI OXBACTATbCSI UM ObLIO HeyeM — 3¢beKTHBHBIA ABUTraTe b
nepeMeHHOro Toka noka He u3obpesnu. BenuuuHa W Hampasie-
HUe NepeMeHHOro TOKa LUKJIMYHO U3MEHSIIOTCS B 3aBUCUMOCTH
OT nepuoanyeckor pyHkuuu BpeMeHu. M3-3a cBoeil nepeMeHHOM
NPUPO/BI TaKOI TOK TpebyeT Hanuus 3pdeKTUBHOM ceTH pacrpe-
JeJIeHUs1 IHepruu.

Ha aToM nepekpecTke 3mox HUKOMY He U3BECTHBIN dMUIPAHT
u3 Esponbl npubsut B CIIIA, uMest B kKapMaHe JIMIIb HECKOJIBKO
LIEHTOB M CMsATble GyMaru ¢ onucanueM uaed. Byayuu eue B EsB-
pore, MOJIOZ0#1 YesIOBeK B NOPbIBE BIOXHOBEHHUSI PACKPbLJI IPUHIMIT
BpAILAIOLIEroCcsi MAarHUTHOTO MOJisl, KOTOPBIit OMor eMy pa3pabo-
TaTb OYeHb IPOCTOil ¥ 3¢ PEeKTUBHBIH ACHHXPOHHBIHN 3JIEKTPOABH-
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rateab. TakuM obpa3om «Bosue6HUK» Hukona Tecna packpbui
TallHy eIMHCTBEHHOH BO3MOXXHOCTH MAacCOBOTO Pa3BUTHS 3JeK-
TpuyecTBa — nepeMeHHoro Toka. C nmomoiubio BectuHraysa oH
pa3paboTal 3JIeKTPUYECKYIO CETb B TOM BH/I€, B KAKOM MbI €€ 3HaeM
CerofHsi, B TO BpeMsi KaK APYroi BeJIMKHI u3obperatenb — Iau-
COH — yKe IJIAHHPOBAJI )KeCTOKOe U GecyecTHOe cpaXkeH1e, U3BECT-
HOE KaK «BOIHa TOKOB».

HecoMHeHHbI#1 ycnex nepeMeHHOro toka npespatus Teciy
B ITPOPOKA, HO JIMIIIb HEMHOTHE 3HAJIH O )KePTBaX, KOTOPbIE OH NPH-
Hec BO MM AajibHel1ero pa3sutus. Koposb B 1aGopaTopuu, oH
ObL1 AMJIeTaHTOM B GUHAHCOBBIX Aejax. Tecsa HaCTOIbKO CJIeno
BEPHJI CBOMM J0TajKaM, YTO He COMHeBaJscs: Oyayuiee aact emy
BCe, yTO TpebyeTtcsi. OHAKO, BO3MOXHO MO MPUYKMHE TAaKOM CJIenoit
Bepbl, OIMOKH B (PMHAHCOBBIX /ie/1aX 0OePHYJIUCD /151 HErO OTPOM-
HBIMU NTOTEPSIMM.

[lepnoaom Tpuymda Tecnbl cTano nocienHee necsTuje-
e XIX Beka, korza OH MOT MOJIb30BaTbCSl CBOEH CJIaBOH A
Pa3BUTHUSI HOBBIX TEXHOJIOTMH, Pa3/IBUralOIUX IPAaHULIBI HAYKH.
Peub uzaet 06 3/1eKTPOMarHUTHBIX BOJIHAX, CYlleCTBOBAaHHE KOTO-
pbix 6bL10 n0Ka3aHo [eHpuxom Pynosabdom epuem B 1887 roay
corsacHo Teopuu [xeitmca Kinepka Makcsessa. 3to Oblia amoxa
HeObIBaJIOit aKTUBHOCTH, CaMasi IPOAYKTHUBHasi U He3abbiBaeMasi
B )KH3HM TecJibl: MMEHHO TOrJa MOSIBUJIMCh MPOEKThI, HACTOJbKO
onepexasllile CBOe BpeMsi, YTO COBPEMEHHHUKHU He BCeriaa MOIJIH
MOHATDb MX, TaK )K€ KaK, BO3MOXXHO, He MOT 10 KOHIIa MOHATbh UX
u cam Tecsa. Ho kpoMe Toro 3To 6bis1a anoxa pactpat. He cayuias
MYZpbIX COBETOB [py3eil, HHTEHCMBHO paboTasi OHOBPEMEHHO
BO MHOTHMX HarpaBJIEHHUsIX, M300peTaTeib He UMeJI JOCTaTOYHO Bpe-
MeHH, YTOObI 3aKOHYHUTb CBOM UCCJIEI0BAHUS U 3aI0KYMEHTHPOBATD
UX, He TOBOPS YXKe O MOoJyYeHUHU NaTeHToB. B mocjeayiouue roapl
3TO MOPa3UTEJIbHOE YHUCJIO JOCTHIKEHUI MO3BOJIUJIO ClIeIaTh MHOTO
OTKPBITHIA M CIOCOOCTBOBAJIO Pa3BUTHIO TOJIBKO 3apOXKAaBUIMXCS
HarnpassieHu# Hayku. [Ipu aToM oyeHb 4acTo BCs BBIroAa A0CTaBa-
Jlach KoMy-To apyromy. [laxke ceroanst Mbl obpaiaeMcs k paboram
Tecnbl TOro nepuoja, KOraa 3aHUMaeMCsl IOMCKaMH IIPOUCXOXK/Ie-
HMS TeX WM UHBIX 6a30BbIX MPHUHLMIIOB WM OTKDPBITHIA B HayKe
M TEXHOJIOTHH, KaXKyIHXcsl, 6ecCTOPHO, COBPEMEHHBIMH.
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IKcrnepuMeHTbl, KoTopble Tecsia cTaBu B Ty 6J1arocI0BEHHYI0
3MOXY, ObLIK OMACHBI U HE MOTJIM POBOAMUTHCS B 6OJIbLIMX FOPOZIAX.
N3o6peTaTenio NpUULIOCh MPOAO/XKATh CBOM PabOThI B JiereHaap-
HoM y6exuue B Kosopano-CrnipuHrc, pacnosio)KeHHOM Y IOAHOXbS
Cxanuctbix rop. Tam oH creliHasbHO OCTPOMJI CTAHIHIO U B Teye-
HUE HECKOJIbKUX MeCsILieB NPOBOJMJ CEPUIO OYeHb BAXKHBIX OIbI-
TOB, BIepBble JJIsi HETO — AETAJIbHO JOKYMEHTHPOBaHHBIX. B TOT
nepuon Tecna caenan ¢pyHaameHTaabHble OTKPBITHS: HaNpUMep,
CTalMOHAPHbIE 3JIEKTPOMarHUTHbIE BOJIHbI 3eMJIH. B kOH1Ie KOHLIOB
n3obpeTtaTeib CO3peJ AJisl TOro, YToObl COBEPILMTb CAMbIN pellu-
TeJIbHBIM KapbepPHBIA CKAYOK M MOMBITAThCS BOIUVIOTUTh M€K0 BCeH
cBoeii xxu3Hu. OH peln co3aTh 061EMHPOBYIO cucTeMy Gecrnpo-
BOJHOM nepenayd MHGOPMaUMH U 3/1eKTPO3Hepruu. JaHHblil npo-
€KT JI0JIXKeH ObLJI IPUHECTH eMY CJIaBYy, BO MHOTO pa3 00J1bLIyI0, YeM
CJ1aBa 4eJIOBeKa, OTKPBIBLIETO BO3MOXHOCTH NEPEMEHHOTO TOKa.

B mouckax Heo6xoauMbIX cpeacTB Tecsa CKJIOHW Ha CBOIO
CTOPOHY, HHOT/AIa He THYIIasicb ¥ 0OMaHOM, IJIaBHbIX (PMHAHCO-
Bbix fesitesieit CeBepHoit AMepuku. Ero 3asiBjieHUs M cTaTb, MO-
CBsILIIEHHbIE TPOEKTY, IIOKUPYIOT COBPEMEHHOTO YuTaTesisl. B Hux
OIMHUCaHbI, C UCIIOJIb30BAaHUEM sI3bIKAa TOrO BpeMeHH, 6a30Bbie 10-
HSITHUS, SIBJISIIOLIMECS YACThIO IOBCEJHEBHON XU3HU COBPEMEHHOTO
oburecTBa — MMpa KOMMYHHKallMid, OCHOBAHHOTO Ha MCIOJIb30-
BaHMM MOOHJIbHBIX Tejie(OHOB, MHTEPHETA, CUCTEM Te0JIOKalMH,
Wi-Fi, Bluetooth.. HeBo3M0oXHO He yAMBUTBCS, YHTast POPOYeE-
ckue cjoBa Tecsbl, HanmuMcaHHble elle A0 okoH4YaHus XIX Beka:
«B 6yayueM rasetsl 6yayT nevyataTbcsi B JoMax 6e3 NpOBOJIOB B Te-
YeHHe OJJHOM HOUM».

Ha 3ape XX Beka Tecsia npusaran Bce BO3MOXHBIE YCUJINS,
4TOObI MUD €r0 MEYThI CTasl peaibHOCTbIO. OH OblLJI yBepeH, YTO 10-
CTHTHET 3TOTO B TedeHHe HeckoJibkux MecsiueB. [Ipu ¢puHaHcoBOM
noanepxxke 6ankupa /Ixona ITupnonra Moprana (1837-1913)
n3obperatesib noctpoua Ha JIoHr-AitsieHae MepByIO CTaHUMIO
6ecnipoBoaHOM Nepenayy, Ha3BaHHyIo Bopaenkaung. bauns Bop-
JNeHKIu( cTana CUMBOJIOM ee co3faTensi. XoTs Tecaa 3aHUMasCs
TEOPETHYECKOW M MPAaKTUYeCKOH pa3paboOTKOiM yCTaHOBOK MO pa-
nuonepenade ¢ 1893 roga, Becb MMp B 3TOM ILJIaHe YAMBUJI Map-
KOHH, OTIIPAaBHUB Ha CTbiKe BEKOB OeCIPOBOJAHbIE CUTHAJIBI Yepe3
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ATJIaHTHKY. MOpraH pacCYMTbIBasI, YTO aMOMIIMO3HBIi IPOEKT €ro
«COTPYAHMKa» 10 CTPOUTEJNbCTBY OALIHKU CMOXET 3aTMHUTD IOABUT
utanbsHua. [IpobseMa 3akioyanach B ToM, 4to Tecsa miioxo cebe
NpeACTaBJIsI, KaKylo Liejb OH mpecijenyer; MopraH He 3Hal, 4TO
Bopaenkaud Oyznet He TOIbKO CTaHLIMelH pagronepesay, HO U mep-
BOi1 B MUpe cTaHuuel no adpdekTHBHON OGecripoBoAHON nepenaye
3JIEKTPUYECTBA C MCIIOJIb30BAaHUEM 3JIEKTPOMArHUTHOTO pe30HaHca
3emun. Morsiy Ji1 POMBILLIEHHBIE MarHaThl AOMYCTUTh TNePeXon
K HOBOMY MHDY KOMMYHHMKal[Hii, CB060HO# MHOpMaLMH U felle-
BOI1 3HEprumn?

OrtBert oueBnaeH. Koraa MopraH Bblies U3 npoekra, 6auiHs
npeBpaThiach B 6e3goHHyl0 ¢puHaHcoBylo 60uyky. Tecne Tak
U He YAAJIOCh ONPaBUThCSA mocJie 3Tod katactpodsl. Toraa xe oH
npourpaj U roHky 3a paauo. Ilepsbie rogs XX Beka npuHecaH
eMy pa3oyapoBaHus U ropeub. Mi3o6peraresnb nocrapajics peabu-
JIUTHPOBATHCS, MOCIeJHUE UCKPbI €r0 reHHaJbHOCTH MOPOAUIH
HOBellIMe yCTpoicTBa M mpoBUAYeckue noctyaaTtel. Ho BpeMst
Tecasl yuuto. HoBoe mokosieHHe y4eHbIX — HCCleJoBaTesieii aToMa
M YHUBEPCHUTETCKUX MpenojaBaTeseil, cnelUaJlu3upyOLINXCs
Ha orpe/ieJIeHHOH TeMaTHKe, — NPULLIO HA CMEHY MHOTOIPaHHbIM
JIMYHOCTSIM, YYEHbIM-HHXeHepaM-1300peTaTesiM-peAnpUHIMa-
TeJISIM BUKTOPHAHCKOH 310X H.

Tecna Bce nanbuie jeten B GUHAHCOBYIO U Mpo¢ecCHOHANb-
Hyl0 6e3/IHy, YTO, K COXaJIeHHIO, BEJIO K €r0 HeClpaBelJHBOMY
3a6BeHMI0. B ucTOpuM HayKu U TEXHOJIOTMH MMs u300peTaTess
3aMeHU/IM MIMEeHa ero MPOTUBHUKOB, YaCTO UMEBILUHMX MeHblle Oec-
KOPBICTHBIX Heas10B 1 60JibllIe KOMMePYECKOM XKuIKH. BoaMoxHo,
Tpareiusi B JaHHOM CJIyyae KpbLIach B CaMOM mpupoze nopabouia-
IOLIEro TeHus1, B TOM, YTO B Cyrybo mparMaTHYHOM Cpejie OH yalie
BbIZIBUTA 0O01LME MOJIOXKEHUs], Y4eM KOHKpPEeTHble MIeH HOBLIECTB.
Ycnexu Tecsbl focTUraauch ¢ noMoulbio B1oxHoBeHus. Ero jek-
MM OTKPBLIN JOPOTY MHOTMM YYEHbIM, NepeHEeCIIUM Hed U30-
OpeTaTeJisi Ha IPAKTHKY, IO3TOMY BJIMsiHUE TecJbl HA MUD CJI0KHO
nepeBecTH B 3BOHKYIO MOHeTy. B cBOM mocjieqHue AHM OH MOKO-
puJics cyabbe U xui paau 6yayuiero.

CeronHsi, CJIOBHO Heocsi3aeMasi TeHb, 06pa3 TecJibl mpocMaTpu-
BAeTCs 32 MHOTMMHM OCHOBHBIMHM TEXHOJIOTHYECKUMM M HayYHBIMHU
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aoctrxeHusiMu XX Beka B IPOCTpaHCTBe-3¢upe, rie B3paluBa-
JINCb YyZecHble ceMeHa ero reHus. [lo-apyromMy u He MOTJIO OBbITH:
Pa3Max 3Toi JJMYHOCTH YYBCTBOBAJICS C NIEPBOIi Jke MUHYTHI €€ 10~
sIBJIEHHsI Ha CBeT, KOrla BO BpeMsi HOYHOU Oypu B ropax XopBa-
THH OyylIEero reHusi IPUBETCTBOBaa MOJIHMS. B nctopuu Hayku
PEeKO KOr/1a peaibHOCTb U JIereH/a CXOASATCS TaK OIM3KO.

BBEAEHHE



1856

1875

1882

1884

1885

1888

1891

Hukona Tecna poaniacs 10 uions B ne-
peBHe CMMWJISIH Ha TEPPUTOPHM COBpe-
MeHHO# XopBaTHH B cepOCKOii ceMbe.

[Tonyyaer cTHNEHAMIO M mMoOCTynaer
B Texuuyeckuit yHusepcurer ['paua.
Ocrasasiet yueby, koraa 3akaHYMBaIOTCS
AeHbrU. 3aTeM B KauyecTBe BOJbHOTIO CJIy-
wareas nocewaer YHusepcuter Kap-
na-®epannanaa s [pare.

Pa6otaer B Bynanewre, rae akcnepu-
MEeHTaIbHO 06HApY)XKHBAeT BpalLaioLle-
ecsi MarHMTHOe MoJte.

IMocne paboTsl B mapuxckom ¢u.1uane
«KonTunentan daucon Kamnanus» amMu-
rpupyet B CIIIA. daucon HeMenneHHO
6epeT ero Ha paboTy.

daucoH obewaeTr 3anjIaTUTb eMy
50000 nos11apoB, €CaM OH YJIy4YUIHUT €ro
AvHaMo-MaunHbl. Y Tecsisl 3TO nosyyva-
etcs. Koraa oH npocHT cBoe Bo3Harpax-
AeHue, DANCOH cMeeTcst Haa HUM. Tecna
YBOJIbHSIETCS.

IlepBas nekuus B CeBepoaMepHKaHCKOM
UHCTUTYTe 3ekTporHxKeHepoB (AIEE):
paccka3blBaeT O BPalLAIOILEMCs] MarHUT-
HOM ToJie U HHAYKLMOHHOM [BHrare’e.
[NoanuceiBaer aoroop ¢ BecTunraysom
AJ1s1 pa3pabOTKH CBOEi CUCTEMBI.

Bropas nekuus B AIEE, rae Tecaa npen-
cTaBJisieT GeCPOBOAHYIO CHCTEMY 3JIEK-
TpuyectBa. PaspabarbiBaeT ycTpoicTBO
KaTYLIKH, HOCsLLEH ero UMsi.

1893

1895

1898

1899

1901

1906

1916

1943

Tecna 1 BecTHHray3 pealn3yioT NpoeKT
cHabxeHHs 3neKTpuyecTBoM Bcemup-
HO#t BbICTaBKM B UMKaro, BbIMTPbIBAIOT
KOHKYypc Ha paspabotky Huarapckoro
Boponaaa. Tecsa npeacraBiasieT CBOM
pa3paboTku B 06J1aCTH paaHo.

[Moxap B 1abopatopum Ha [1sT0i ABEHIO
B Huio-Mopke Hanocut usobpertatenio
OrpoMHblii yiep6.

I'Ipe,uC'raBJmeT NPOTOTHIN JIOAKH HA AHUC-
TAaHLIHOHHOM YIIpaBJIEHHH.

C nomouwsio onbiToB B Kousopa-
n0-CnpHuHIrc MOATBEPXKAAET CYyLUeCTBO-
BaHHe 3eMHBIX CTALIMOHAPHBIX 3JIEKTPO-
MarHUTHBIX BOJIH.

IMoanuceiBaet koHTpakT ¢ Ix.I1. Mop-
raHoM Ha NOCTPOiMKy OalHH, npeaHa-
3HayeHHOI 1151 6ecnpoBOAHOM Nepefayn
MHGOPMALIUH U 3JIEKTPOIHEPTHH, TOJY-
yuBLIeit Ha3BaHWe BopaeHwing.

Iocne HeckoJbKHX JieT HHUHAHCOBBIX
TPYAHOCTEH CTPOMTENBCTBO CTAHLMHU
Bopaennd npexpaiuaercs. Tecaa nbi-
TaeTCsi CNacTH MoJIoXeHHe, H3obpeTas
YCTPOMCTBA, IPHHOCSILKE HEMELIEHHYIO
npHObLID.

O6bsiBasier 0 6aHKPOTCTBE MOCJ]€e MPo-
Aaxu ctaHuun Bopaeniune ans ynaartel
JOJITOB.

Ymupaer B Hoio-Hopke 7 snpaps B Bo3-
pacte 86 net. [IpaBUTENBLCTBO M3bIMAaET
€ro apXMBBI U151 AA/IbHEHILIEro U3yYeHHUs.
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FNABA 1

Mup anekTpuyecTBa

[Tpouecc nonysipudanuu
3JIEKTPUYECTBA — IPUMEP CUMOKMO03a HayKH
¥ TEXHOJIOTUM; U3yYeHHe JAHHOTO SIBJIEHHUS 1IJIO
NapaJijieJIbHO C Pa3BUTHEM METO/IOB €ro reHepaluH,
XpaHeHUs U TPaHCNOPTUPOBKU. C paHHEeH MOJIOJOCTH
cepbckuii yyenniit Hukosa Tecia reMmoHCTpHUpOBas
MHTYUTHUBHOE IIOHUMaHHe CYyTH 3JIEKTPUYECTBA U €T0
TEXHOJIOTHYECKUX XapaKTEePUCTHK, YTO IPUBEJIO
n300peTareisi K OTKPbITUIO BPAIAIOIErOCs
MarHUTHOrO noJisi. TakuM 06pa3oM OH cMor
JOCTUYb HEBEPOSITHOTO [IJ151 TOU 3MOXU
pe3yJbTaTa — CKOHCTPYUPOBATh
3JIeKTPUYECKUI IBUTaTe/Ib [IEPEMEHHOTO
TOKa, UMEBLINI 60Jiee BBICOKYIO
3(pPeKTUBHOCTD, UEM APYTHE
JBUTaTeJH, Cyll[eCTBOBABILIME
Ha TOT MOMEHT.






B aBrobuorpapuu Huxona Tecna nmoapoOGHO ocTaHaBIMBaeTcCs
Ha 3Mu307e, KOTOPBIit MPOU30LIes X0J0JHBIM HeBPAIbCKUM THEM
1882 roaa B Bynaneurre: Toraa oH, eute 6yay4u HHXeHepOM-3J1eK-
TPHMKOM, BbILLIEJ HA IPOTYJIKY B mapk BapouwiureT BMecTe co cBoUM
apyroM AnutanioM Curertsl. CosiHLIe KJIOHHJIOCH K 3aKarty, ¥ Oyny-
1M BeJIMKHIA H3006peTaTeib, B r0JIOBE KOTOPOrO BO3HMKAIH CaMble
aMOMIIMO3HbIE TJIaHbI M W/IEH, CMOTPEJ Ha JIMHUIO ropu3oHTa. OH
BCe ellle 4yBCTBOBaJI CJ1ab0CTh MOCJIe HeJaBHO NepeHeCEeHHON HepB-
HOit 6osie3HH. Bpauam He yaasoch MOCTaBMTb TOYHBIA AMarHos,
XOTSI CEroJHsi, OCHOBBIBAsSICh Ha NOCJIEIHUX JOCTHXKEHUSIX HAYKH,
MBI MOXKEM CKa3aThb, YTO CUMNIITOMbI TecJibl HAMOMUHAIOT PaCCTPOM-
CTBO, Ha3bIBaeMO€e CHHeCTe3Uel, KOTOpOoe 3aKJII04YaeTcsl B TOM, YTO
BOCIIPUSITHE OLHOTO OpraHa YyBCTB CMELIMBAETCS] C BOCIPUSITHEM
ApYroro opraHa 4yBCTB, KOTOPbI/i B JaHHOM CJIy4yae He JOJIXeH
ObITh 3a1€iicTBOBaH. MIHOrIa 3TO COMPOBOXAAETCS CUIbHEHIIUMH
3pUTEJbHBIMH TAJUTIOLHHALUSIMH.

Bo3MoxHO, B ONHCbIBaeMblii MOMEHT, B Napke, y TecJbl mpo-
M3011J1a OHA U3 BCMbllek ero 6oe3Hu. CUreTbl BAPYT MOHSL, YTO
MIEeT Mo MapKy oauH, U 0bepHyJicsi. Hukona (B To BpeMst He ocTaB-
JISIBIIMI HaBSI3UMBON MBICJIM O CO3/IJaHUU MHAYKILIMOHHOTO 3Hepre-
THYeCKH 3¢ (PEeKTUBHOIO ABUTaTeisl) CTOSI KaK MapajN30BaHHbIH,
C NOTEPSIHHBIM B3TJISIAOM. BAPYr OH OYHYyJICS OT TpaHca, IPUHSICS
MCKaTh NMAJKY W, CXBAaTHB ee, CTaJl YTO-TO PUcOBaTh Ha 3eMie. Cu-
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reTbl, KOTOPbIii TOXe OblL/1 MHKEHEPOM, Cpa3y MOHSL, YTO KapaKyJiH,
B Crielllke HauepyeHHbIe ero JPYroM, — CXxeMa MarHUTHOTO IOJis,
06pa30BaHHOrO HECKOJIbKUMH 3JeKTpu4eckuMu TokamMu. Korza o
CIPOCHJI, YTO 3TO 3HaYMT, HuKo/Ma 06BbsICHII, 4YTO OGHAPYXHUJ pe-
1ieHue npobyeMbl CO3JaHUs HHAYKUUOHHOTO JABHUraTeisl, TO €CTb
ABHraTessi, MPUBOAUMOro B JeiiCTBUe MepeMeHHbIM TOKoM. Ero
n3obpeTteHue 6b110 3HaUUTETBHO H0J1ee 3HPEKTHBHBIM U IPOCTHIM,
4eM Jpyrue, CyuleCTBOBaBIlIHE HA TOT MOMEHT B JaHHOM 06J1acTH.

B Bo3pacrte 26 sieT 3TOT MOJIoAOK cepb Gsarogapsi CBoeMy
MolLlHei1eMy «60JIbHOMY» MHTEJUIEKTY pa3paboTas cxeMy, O3Ha-
YaBLUIYIO PaIMKAJIbHYIO IepeMeHY B MCIIOJIb30BAaHUH 3JIEKTPHYECTBa
KaK MCTOYHMKa 3Hepruu. [IpaBaa, pacckasathb o nmpocreiiieM NpuH-
LMIle U HEBEPOSITHBIX BO3MOXHOCTSIX NMEPEMEHHOr0 TOKa liepen
YyjieHaMH AMEPHKAaHCKOTO HHCTUTYTA 3JIeKTPOUHKEHEPOB OH CMOT
TOJIBKO 4yepe3 1ecTb JieT. Toraa, 16 Mass 1888 roaa, npeacrasisis
cBo# noknaz, Tecna uCnosIb30Bas MO CYTH TY XKe CXeMY, KOTOPYIO
HapHCOBaJI NaJKoW Ha 3eMJe B napke Bapounurer. [locsie noknana
OH 6bL71 yBepeH B cBoeM TpuyMde U aXke He MpeACTaBJIsA, CKOJIbKO
TPYAHOCTEN eMy NMPHUIETCs MPeoJoJieTb B TeYeHHe KU3HH BMECTO
TOrO0, YTOOBI M0JIb30BAThCS 3aCTY)KEHHOM MOAAEPXKKOM U pean3o-
BbIBATb CBOH reHHaJIbHbIE€ HIAEH.

FEHUMA NPUXOAUT B 3TOT MUP

Hukona Tecna poauscs B 1856 roay, B noasous ¢ 9 Ha 10 utons. On
NOSIBUJICS1 HA CBET B JIOMe PSIIOM C IPaBOCJIaBHOI 1IepKOBbIO B Jie-
peBHe CMUJISIH, pacroJIoXKeHHOIt Ha ropHOM xpebTe Benebut, TsaHy-
1emcsi B1oab nobepexbsi. XopBaTHsl HA TOT MOMEHT J0JKHa Oblia
NpeBpaTHTLCS B NPUTPAaHUYHYI0 NPOBMHLMIO ABCTPO-BeHrepckoii
nmnepun [abcOypros. Oten Gyayuiero uaobperareisi, npemnoaod-
Hbld MunyTun Tecna, ciiy>u NpuxoackuM cBsilieHHUKoM. CeMbst
npoucxoauia c 3anaga Cepbun U oOTHOCHIACh K TepeMeLIeHHOMY
PeJIMrMO3HO-3THUYECKOMY MEHBILINHCTBY.

HetrctBo Hukonbl npournio Ha ¢oHe OGYKOJIHYECKUX CeJib-
CKHX nel3axkeil XOPBaTCKUX rop, HO Haflo CKa3aTb, YTO HU MECTO,
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HU BpPeMsi €r0 POXIEHHS He COCOOCTBOBAIN HHTEJIEKTYaIbHOMY
pa3BUTHIO MasbuMKa. BearpaMoTHoCTb Oblia BceoOlel, U A1s Ma-
JeHbkoro Huko cyumectBoBaiu Tpu aoporu: paboTa B mose, 1no-
NOJIHEHHWe PSIZIOB apMUM UJIU LIepKOBHas kapbepa. [Ipu aToM B ero
ceMbe He ObLIO 3eMJIe/IeblIEB, a CaMOro npenoaobHoro MusyTuHa
Tecny B cBoe BpeMsi HCKJIIOUMJIY U3 0dHLIePCKO aKaZieMHUH 3a IJI0-
XYy10 AUCUMILTNHY. B 3TO# cuTyauuu Tpu yka3aHHble BO3MOXHOCTH
CBOAWINCH K OIHOU — ciyxeHuio bBory.

Y Huko 6bl1m crapuuuii 6pat Jane u Tpu cectpsl. Ero Mats,
[xyka MaHauy, npuHaiexaia K poAy YMeJblX MacTepoB, KOTO-
pble co3/1aBajii pa3JMyHble MeXaHHUYeCKHe NMPUCTIOCOONeHUs 1151
paboThI 10 AOMY M B CeJIbCKOM Xo03siicTBe. OT HUX OHa yHacJe-
J0BaJia TaJIaHT U MpaKTUYeckylo cMeTky. [I)kyka cama MacTepuia
MHOX€eCTBO NpUCHocobieHNit ISl TOBCEHEBHBIX JOMAIIHUX el
Hanpumep, onHuM 13 ee u306peTeHn i Gbl aBTOMAaTHYECKUI B36M-
BaTesb sill. Bcnomunas o matepu, Hukona Tecia Bceraa c rope-
YbI0 TOBOPWJI, YTO MPHU APYTUX 0OCTOATENBCTBaX OHA MorJa Obl,
HECOMHEHHO, 1aJIeKO OUTH.

CoennHeHMe 3THX ABYX pa3HbIX MHUpPOB (0Tua — 06pa3oBaH-
HOTO YeJIOBeKa C UCKJIIOYMTENbHOM NaMsThIO, AeKJIaMHUPOBaBLIETO
AJIMHHBIE OTPBIBKM U3 KJIACCHUYECKOI M033UU — M yMeJIOii, CBoe-
BOJIbHOM MaTepu) Jano Huko 6oJbliyio 4yTKOCTh MHUPOBOCIPHSI-
THUS U XKeJIe3HY10 CUlly BoJd. Bo3MOXXHO, MMEHHO MO/ BIUSIHUEM
MaTepH B paHHEM BO3pacTe OH HayaJl 3a/lyMbIBaTh YAUBHUTEbHbIE
YCTPOICTBa, TakHe Kak Ge3sionacTHoe THApaBIHYecKoe KOJeco,
npeaiecTBoBaBliee ero Oyayueid 6e3sonacTHOM TypbuHe, Miu
ABUTaTeslb, TPUBOAUMBIH B AeiicTBHe >XykaMHu. JI1060MbITCTBO
MaJIbYMKa He 3HaJI0 TpaHuLL. Uero oH TOJIbKO HY iesiajl: HallpuMep,
OJHaX/bl B BETPEHBI1 /IeHb MOMBITAICS B3JIETETh C KPBILIM XJIEBA,
MCI0J1b3Ysl 30HTHK, UJIM He pa3 MPUHUMAJICS pa36MpaThb Ae10BCKHE
4achl, YTOOBI IOTOM 6e3yCIelHO MbITaTbCss COOpaTh UX.

B BocnomuHaHusx Tecsbl NpUCYTCTBYeT M MOBECTBOBaHHE
0 TOM, KaK OH B ZIETCTBE [I0YMHMJI HOBBIi MOXKapHbIi Hacoc, 0GHapy-
KMB 3aCOp B LIJIAHTe, BBIKAYMBAIOLIEM BOLY U3 pekH. /[0 Hero HUKTO
B IepeBHe He obpaiias Ha 3To BHUMaHus. O6pazoBaHHbIe cOCeaH
Hocuan Hukony Ha nueyax, ¥ OH ObUT TaK CYACTJIMB, YTO PEILMJI
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CTaTh MHXEHEPOM, XOTb 3TO PellleHHe 1 NpeBeLIasIo B AaIbHei1IeM
KOH(QJIUKT C OTLIOM.

Koraa 6paty 6yayuero uzobperaresns, /laHe, MCIIOJHUIOCH
12 net, oH nMorub u3-3a HECYACTHOTO CJIyYas, CBS3aHHOTO C JIOIIA-
aplo. JTa Tpareusi OYeHb TPaBMHpOBaja MajneHbkoro Hukomy
M TPEBOXKHJIa €ro BCIO OCTaBLIyiocs xu3Hb. Hekotopsie 6uorpadsi
MpeNoJaraioT, YTo, BO3MOXHO, Tec1a 6b11 YaCTHYHO BUHOBAT B He-
CYaCTHOM cJiy4ae, ucmyraB Jowajb. Kak 66 To HU 6bLIO, NaMSTh
0 TOM Y>KaCHOM NPOMCLIECTBUU OKPacHa B YEPHBIN LBET €ro JeT-
CKHe BOCTIOMUHAHHUS U CUJIbHO MOBJIMsJIA Ha ero JU4YHocTh. Kak
paccka3biBai cam Hukosa, ero 6pat Oblj 04eHb YMHBIM MaJIbY4MKOM,
rOpPAOCTHIO poauTeel, U mocJe ero rubesn Munytus u J[xyka co-
CpelOTOYMJIM BCE CBOM YastHUsI Ha 06pa30BaHHUU MJIA/ILIETO CHIHA,
MOCTOSIHHO 3aHUMAsiCh TPEHUPOBKOIA €ro NaMsITH U AUCIUILIMHOM.
Huko, co cBoeit CTOPOHBI, TOCTapajiCsi BO3MECTUTb UM YTPATy U ro-
peub HecOBIBUIMXCSI HaleX, MO3TOMY €ro AETCTBO MPOLLIO MOA
3HAKOM HEBEPOSITHBIX YCHJINiA M TOCTOSIHHOTO HEZI0BOJIbCTBA COOOMA.
BriocieacTBuM OH Hayas oTAaBaThCsi paboTe C MOMCTHHE MOHallle-
CKHUM aCKETU3MOM, 4YTO BKYII€ C €ro HCO6bIKHOBeHHbIMPI JIMYHOCT-
HBIMM XapaKTEPUCTHMKAMHU BbI3BAJIO K JXU3HU Pa3JUYHble MaHUH
1 obun, 61M3KHe M0 CBOEH MPHPOJE K MAHHAKaIbHOMY HEBPO3Y.

He nymaro, 4to ecTb Kakoe-11u60 60Jiee CUIbHOE OlLyIEHHE
17151 u300peTareis, YeM TO, KOTZla OH BU/IMT, 4TO €ro CO3[aHuUs
paboTaioT. JTO OllyIEHHe 3aCTaBsAeT 3a0bITh O efie,

0 cHe — 000 BceM.

Huxkoaa TEcaa

CnacenueM Tecaibl Bceraa 6u110 x1Boe BooOpaXkeHue, Bepo-
SITHO, CBSI3aHHOE C €ro MPEeKPaCHbIMHM CIOCOOHOCTSIMH K BU3YyaJIH-
3auuu mMbicaeil. EMy HpaBuioch npeactaBisth cebe myTeuecTBys,
B KOTOPbIX OH 3HAKOMMJICSI C CAMBIMHU Pa3HbIMH JIIOAbMH, OH MOT
co3zaBaThb y cebsi B roJioBe lieJibie BcesieHHble. [oabl cnycts Tecia
OKa)XKeTCsl Ype3BbIYailHO JIEHUB B BOIIPOCAX MOATOTOBKH HaOpOCKOB
1 yeptexei. Mizobperartesib 3aBepsi/i BCeX, YTO MPEANOYHTAET CO-
BepILEHCTBOBaTh MoJeau B yMe. To ecTh OH 06aanan cnocobHo-

20 MWP 3NEKTPUYECTBA



CTb10, CBOICTBEHHOW He3aypsiAHOMY HHTesnekTy. OTBpalieHHe
Tecapl (MMeBLLEero ¢poTorpadpuyeckyo NaMsTh) K IJIaHaAM M CXeMaM
BBI3BIBAJIO Pa3/pakeHHe NapTHEPOB M HelloBepHe KOJLIET, a TaKxke
[eJano 3aTpyAHUTEIbHBIM NMPOLECC NMOJYyYeHUsI MAaTEeHTOB Ha U30-
OpeTeHusl.

Yxe B crapocTi Tecsia BCMOMHHAJ, YTO ero NPOHULATETbHBIN
YM BIEPBble CTOJIKHYJICS C SIBJIEHUEM 3JIEKTPHUYECTBA XOJOAHBIM
3MMHHUM BeuyepoM, KOTAa UX [OM oka3aJcs 3achimaH cHeroM. OH
BbILLIEJ HA YJIMLLY TIOMTPaTh U YBUEJ, YTO X0Ab0a jioaeit o cHery
COIpPOBOX/JaJach CBeY4EHHEM, a OPOCHB CHEXKOK B KAMEHb, 3aMETHI,
KaK BO3HMKJIM MCKPBI, TOX0XKKE Ha Te, KOTOpble NMOSIBJISIJINCh, KOTAA
ero TeTka 60JIbLLIMM HOXOM K0JI0J1a CaXapHYIo roJioBy. BepHyBuiuch
JIOMOIA, IOKa ero MaTh rOTOBUJIA Y>KUH, Tecsia CMOTpeJ1 B OKHO Ha 3a-
CHEeXXeHHbIe MOJIsl, U ero KOT Mauak nojakpajicsi kK HeMy nob.uxe.
Hukouna yBuaesn, 4To 60K )KMBOTHOTO CBETHTCS, a KOT/Ia MOTJIagn1
KOTa, 3aCBepKaJId HCKpbI. MaTb cka3asia eMy 6pocuTh UrpaTh ¢ Ma-
LIaKOM, €CJIM OH He XOYeT YCTPOUTDb MoXKap, a oTell 0ObSICHHUII, YTO
3TH MCKPbl Ha3bIBAIOTCS 3JIEKTPUYECTBOM. ITO 0ObsICHEHHE OYEHD
BreyaTua0 HUKO U 3amOMHUIOCH eMy Ha BCIO XHU3Hb: MaJIbYUKY
ellle He MPUXOAUJIOCH CJIBIIIATh O HACTOJbKO MOTYLIECTBEHHOH He-
BHUAMMOIA CHJIe, CIOCOOHOI BbI3BaTh Moxap B Aome. [Tosxe, koraa
B KOMHaTe cTaJio coBceM TemMHo, Hukona yBuaesn, yuro Mauak nepe-
CTymaeT JlanaMu Tak, OyATO ABHXETCS MO MOKPOii MOBEPXHOCTH,
a 1epCcTh KOTa ocBellaeTcsi 1 ob6pasyet aypy.

C Toro nanekoro AHs1 Tecsna He mepecTaBan AyMaTb O CHUJIE,
BbI3bIBAIOILEN CTOJIb HEBEPOSTHBIE siBJeHUs. Kak OoH BcmoMuHan
BIOCJIEACTBUH, €TO MYYHJ BONPOC: HEJb3S1 JIU CPABHUTD 3JIEKTPHU-
4YeCTBO C OTPOMHBIM KOTOM, IIPEKPAcHbIM M GECIIOMOLLHBIM, HO TIPH
3TOM cTpauiHo onacHbiM? Crioco6GHO JIM 3/IEKTPUYECTBO CTaTh €ro
apyroM, kak Mauak? Mor Jid OH MOrJIaiuThb ero U cobpaTh Hemo-
caymiHble UcKpbl? Masienbkuii HUkO HacToJbKO yBijeKcsl, YTO
HayaJj YMUTaTb KHUTU No (pHU3HKe, CTPeMSICh HaliTH OTBET Ha caMblii
TJIaBHBIH BONIPOC, KOTOPBIii BEPTEJICS y HETO B rOJIOBE: YTO TaKoe
3JIEKTPUYECTBO?

MUP 3NEKTPUHECTBA

21



22

YTO TAKOE INIEKTPUYECTBO

Y matepuu ectb ocoboe CBOIMCTBO — 3JjieKTpuUYeckuit 3apsin. OH
MOJeT ObITb IBYX BUIOB — MOJIOKHUTEIbHBINA U OTPHLIATEIbHbII, —
¥ HaJI0 CKa3aTb, YTO Pa3HOMMEHHbIE 3JIEKTPUYECKHe 3apsiAbl IPUTSI-
TMBAIOTCS C HEOOBIKHOBEHHOM CHJIOH, KaK 3TO MPOUCXOAUT BHYTPH
atomoB. HocuteneMm 3jieMEHTapHOrO MOJIOXKHMTEJBHOTO 3apsiia
SIBJIIETCSI MPOTOH, OTPULIATEJIBHOTO 3apsila — 3JIEKTPOH. JJieK-
TpUYeCKUH 3apsia BbI3bIBaeT (pU3NYECKUE SIBJIEHUS], B OCHOBHOM
CBsI3aHHbIE C B3aUMOJIEHCTBHEM M IHEPrHUeil 3IEKTPOHOB U NMPOsIB-
JISTIOLIMECS] B CaMbIX pa3HbIX opMax — TepMHUYECKUX, MEXaHHYe-
CKHX, CBETOBBIX, a TAK)X€ XMMUYECKHX.

OG6BIYHO KOrga MbI TOBOPUM 00 3/IEKTPUYECTBE, TO MMEEM
B BUy CBOICTBO MaTepud. Ho NMOHSITHE «3JIEKTPUYECTBO» UMeEET
elle 1Ba onpeeseHus: popma sHepruu, oCHOBaHHas Ha YKa3aHHOM
CBOIACTBe, U pa3jies1 PU3UKH, U3yYaIOLU I IeKTPUYECKHE SIBJIEHUSI.
B 11060M 13 Tpex CBOMX 3HaYeHHii CJIOBO «3JIEKTPUYECTBO» UrPaeT
dyHIaMeHTaNbHYIO POJib /s YesoBeyeckoro obuectsa. CoBpe-
MEeHHBIN MUP He Obla1 Obl BO3MOXeH 6e3 Hero. TeM He MeHee yeJio-
BeuyecTBO 00x0au/10ch 6e3 aseKkTpryecTBa 40 Hayana XX Beka.

XoTs1 siBJIeHUs], CBSI3aHHbIE C 3JIEKTPUYECTBOM, MOXHO Ha-
6J101aTh B IPUPOJE, JIOAU MPOLLTHA AOJTHN MyThb A0 MOJHOIO MO-
HUMaHHUs JaHHOTO CBOWCTBA MaTe€pPUH M BO3MOXXHOCTH KOHTPOJIS
HaJ HUM, YTO NO3BOJIMJIO 3HAYUTEJbHO MOBBICUTb YPOBEHb JXH3HHU.
Yxe rpeku HabJoaanH, KaK OAMH U3 BUAOB MCKOIAEMOii CMOJIbI
npuobpeTaeT CBONCTBO MPUTSTMBATDh MEPbsi, HATKM U MyX MPH Ha-
THPAHHUHU €ro KyCKOM KOXXH. ITOT BUJ CMOJIbI Mbl 3HAaEM CErOHS
KaK STHTaphb; PEKH JKe Ha3bIBAJIM €ro 3J1IeKTPOH. B esim3aBeTuHCKy10
3MOXy aHrIWYaHUH YuiabsaM [uianbepr (1544—-1603), uccrenosa-
TeJIb MarHeTU3Ma, OTKPBLI, YTO TPEHHE NMPHUIAET JaHHOE CBOHCTBO
M ApyruM MatepuaiaM. ViMeHHo 6sarofapsi eMy B si3bIKe 3aKpeIu-
JIUCB CJIOBA «3JIEKTPHUYECTBO» U «3JIEKTPUYECKUIT» — OT rpe4ecKoro
«3JIEKTPOH>».

B 1733 rony ¢ppanuysckmit xumuk lapab Jiode (1698-1739)
OTKPBLJ, YTO [[Ba CTEPXKHS U3 OJHOrO MaTepuaia — SIHTapsl WM
CTekJa — NpPU HAaTHUPaHUU B3aHUMHO OTTaJKUBAlOTCs. [Ipu atom
CTep>XHHU U3 pa3HbIX MaTEPUAJIOB NPUTATUBAIOTCS (CM. PUCYHOK 1).
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[Tono6HbIM 06pa3oM BexyT cebst ¥ moJtoca MarHuTa. Ecam xe
CTEPXHM CONMPHKACAIOTCS, B3auMoaelcTBUe npekpaaercs. [lo-
3TOMY Ka3aJIoCh, YTO CYIIECTBYIOT [Ba Pa3HbIX BUAA «dJEKTpHUYe-
CTBa».

CeBepoaMepHKaHCKHIi TOJUTHK, y4eHbii U u3obperarenb ben-
mxkamuH Opanknut (1706—1790) nepBbIM CTaji TOBOPHUTH O HAJIH-
YHHU MOJIOXKHUTEIBHOTO U OTpHLAaTesNbHOro 3apsiaa. Koraa oH tep
CTEKJISTHHBII CTepXeHb, «3JIEKTPUYECTBO» TEKJIO BHYTPb CTEPXKHS,
«TOJIOXKUTEJIBHO 3apsiXKasi ero», a IpYU TPEHUHU STHTaps «3JeKTpuYe-
CTBO» BBIXOJIUJIO U3 HETO, «3apsiKasi OTpuLaTesbHO». COnpUKOCHO-
BEeHHE CTepXHeil C MPOTUBONMOJOXHBIMU 3apsilaMH 3aCTaBJISLIO
nepeTeKaTh MOJIOXKUTENbHBIH 3apsii B OTPULIATENbHbII 10 MOMEHTA
nocTkeHus paBHoBecust. B 1785 roay llapaps Kysnon uamepus ot-
HOLIEHHEe W BEeJIUYMHY NMPUTSITMBAHUS U OTTAIKUBAHUS 3apsOB.
3akoH KysioHa yTBepxaaer, 4To cuj1a 06paTHO NPOMOPILMOHAIbHA
KBaJIpaTy pa3/eJisiollero 3apsiibl pACCTOSIHUS U MPONOPLMOHAIbHA
BeJIMYMHE 3aPsIIOB.

YTOo nMpoMCXOaAMJI0 BHYTPH CTEPXKHEN, KOTOpbie 6epexHO aep-
XKaJId B pyKax CTOJIbKO 3HAMEHUTBHIX yuyeHbIX? UTOObI MOHATH 3TO,
HY>XHO 6ObLIO MCCIe0BaTh MaTepPHIO, CTPYKTYPY aTOMa HaCTOJIbKO

MWP INEKTPUYECTBA

Nosepexne
crepxHen fllode
NPX HaTHPaHHK.
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r1y60K0, HACKOJIbKO Mbl U3YYHJIM UX CerofiHsl. B Heckosibko ympo-
IIIeHHOM BHJle MOXKHO CKa3aTh, YTO aTOM COCTOMT M3 s1pa, B KOTO-
PO€e BKJIIOYEHBI IPOTOHBI U HEMTPOHBL. B siipe ckoHLleHTpUpPOBaHa
OCHOBHasl 4aCTb MacChl aTOMa, IPYTYIO YaCTb MacChl IPEACTaBJISIOT
3JIEKTPOHBI, Bpallamouecss no opburam Bokpyr sinpa. CTpyk-
Typa aToMa siBJisieTcsi cTabuibHOM B 60J1b1ON cTeneHu 6aaroaaps
3/IeKTpOMarHUTHOM cuie. OO61Mii 3apsiZi TPOTOHOB MOJIOKHUTEb-
HBIH, Y HEITPOHOB, Kak CJeflyeT U3 UX Ha3BaHMs, — HEUTpasbHbIH,
y 3JIEKTPOHOB — OTPULATEJbHBIA. ATOM B CBOEM €IAMHCTBE SIBJISI-
eTcsl HeUTpanbHbIM. [IpM 3TOM B HEKOTOpBIX MaTepUajax 3JeK-
TPOHBI 00J1a1aI0T 1OCTATOYHOI CTENEeHbI0 HE3aBUCUMOCTH OT si/lep

ANIEKTPUYECKAA NPOBOAUMOCTDL

KpoMe NpoBOAHWKOB M U30NATOPOB, CErOAHA U3BECTEH ele OAUH BUA maTe-
pnanos — nNonynpoBoAHUKKU. OHKU MOTYT BECTU CE6R Kak NPOBOAHWKMK WM U30-
NATOPbLI NPYU BO3AEACTBUM ONPeAeNeHHbIX 06CTORTENLCTB, HAaNPUMEpP AaBNEHUA
Mnu TemMnepatypbl. [loNyNnpoBOAHUKK YpE3BbIYAaNHO BaXHbI AN INEKTPOHHDIX
ycTponcTs. CornacHO 3HaMEeHNTON 30HHOW TEOPUU IHEPreTUYECKUX YPOBHEN,
0p6UTbI INEKTPOHOB, BPaLLaOWKUXCA BOKPYr AAep, Ha3biBalOTCA 3HepreTnye-
CKMMM «ypOBHAMMU» UNK «cnofaMm». CylwecTaytoT TPY 30HbI YpOBHENW: 30Ha Ba-
NEHTHOCTH, 30Ha NPOBOAUMOCTH U 3anpeLleHHan 30Ha. B 3oHe BaneHTHOCTH
BPALLAIOTCA INEKTPOHbI, KOTOPbIE aTOM MOXET OTAATb B Chy4ae ux npusneye-
HWA 30HOW BANEHTHOCTH Apyroro 6nuxanwero atoma. B 3oHe npoBognumocTtv
HaXOAATCA INEKTPOHbI, KOTOPbIE Y4acTBYIOT B NPOBOAWMOCTH, TO €CTb MOryT
nepemewaTbCcs NoA AENCTBMEM INEKTPUYECKOro nons. 3anpeweHHan 30Ha
pa3aenser Ase npeabiaywne, INeKTPOHaM HYXHO NePEeCcKoYUTb Yepes Hee
ANA TOro, YTo6bl NEpEeMECTUTLCA U3 OAHOM 30HbI B APYryl0. Pedb naet He o ny-

30Ha NPOBOANUMOCTH

© . Y MeTannos Het
- i e 3anpeuweHHoM 30HbI,
® o = <gn '0°TOMY InEKTPOHI
e ) : -} MOryT cCB0O60AHO
- nepenpbirMBaTb U3 30Hbl
= BaNEHTHOCTH B 30HY
NpoOBOANUMOCTH.

30Ha BaNeHTHOCTH
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Y MOTYT NepeMeLaTbcsi OTHOCUTENbHO HUX. llepeMelienye (1OTOK)
3JIEKTPOHOB M Ha3bIBAETCS IEKTPUYECKUM TOKOM. Bosblias yacth
BapMaHTOB IPAaKTHYECKOTO MPUMEHEHHsl 3JIEKTPUYeCTBa CBsi3aHa
C MOTOKOM 3JIEKTPOHOB, KOTOPbIit HabJ1I01a/1H, HO He 3aMeYaJIH mep-
Bble MCCJIEI0BaTe .

[Tocnie oTKpbITHsI 6a30BBIX ACMEKTOB 3JIEKTPUYECTBA YYEHbIM
MPUILIOCH MPUJIOKUTH MHOTO YCHUJIMIA, YTOOBI HCCIeI0BaTh siBJIE-
Hue 6os1ee rny6oko. IxcriepumerTatopbl X VIII Beka 3aMeTusu, yTO
3JIEKTPUYECTBO CBOOOZHO MPOXOAMT 4Yepe3 OAHHU TeJsa, TaKUe Kak
MeTajlsbl (CerofHs Mbl Ha3bIBae€M UX «[IPOBOAHUKHU» ), U HE MOXET
C JIETKOCTbIO NIPOMTH Yepe3 APYTHe, TAKKE KaK CTEKJIO WJIH SIHTapb,

CTOM NPOCTPAHCTBE, @ O HEO6XOANUMOMN IHEPTUM ANA pa3pbiBa CBA3EN MeXAay
3aneKTpoHaMKn. Konuyectso 3Heprun, Tpebyloweecs INEKTPOHY ANRA TOro, YTOGbI
nepecKoYuTb Yepes 3anpeLLeHHyIo 30HY, onpeaenseT 3NeKTPONPOBOANMOCTb
fAaHHOro mMatepuana.

30Ha npoBOAUMOCTH
Nyctan 3oHa

NPOBOAWMOCTH.

B n3onatope 3Heprus,
TpeGylowanca AN NepecKaKusaHua
3anpeuweHHan 30Ha L yepe3 30Hy (Eg), oueHb BbiCOKA,
3N1EKTPOHbI HE MOryT ee NPeoAoNneTb.

3anonHeHa 3neKTpoHamu,
KOTOpbi€ He MOryT NPOHTH
Yepe3 3anpeweHHyio 30Hy.

30Ha BaneHTHOCTH

30Ha NnpoBOAMMOCTH
Co cBo60AHbIMK

3NEeKTpoHamK.

; B nonynposoaHuke Eg
= ) HWU3Kasn, aToOMbl MOTyT

npeoaoneTb ee Npu HanU4uu
3anpeweHHas 3oHa @ "PE0RON pw Han

NONONHUTENBHOM IHEPT UM,

Ao6GaBnAOWERCH K CO6CTBEHHON

3Hepruu.

C Abipkamu.
30Ha BaneHTHOCTH P
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KOTOPbIE CErOJHS U3BECTHbI KaK «M30J5TOpbl». Bo3HMKIa MBICIB
00 KCI0J1b30BaHMH JAHHOTO CBOMCTBA /ISl TOTO, YTOOBI «[I0HMaTh»
U, BO3MOXHO, XpPaHUTb 3JIEeKTPUYECTBO. [/ NOCTHXKEHUS 3THUX
1eJieil HyXKHO GbLJIO MOCTENEHHO HAKOMMUTDb OOJIbILION 3/IeKTpUYe-
CKMi1 3apsii B MPOBOAHMKE, 3aTEM M30JHUPOBATb €r0 CTEKJIOM WJIH
CJI0eM BO3[yXa, YTOObI MPEeNsTCTBOBATh MOTEPSIM 3JIEKTPHYECTBA.
[Ipu6opomM, oTBeYaBLIMM BCEM IepeYyHCIeHHbIM TPeOOBAHUSIM
M U3BECTHBIM CETOfIHS KaK KOHJEHCATOP, CTaJa JieHaeHCKas GaHKa,
KOTOPYIO OHOBPEMEHHO U HE3aBHUCHUMO JPYr OT ApYra CO3Aaju
B 1745 roay neMeuxkuii npodeccop I'eopr pou Kieiict (1700—1748)
¥ roananackuit ¢pusuk Iurep Ban Mymen6pyk (1692-1761).
Cocyn — cTek/siHHYI0 6aHKY — 3apsiKajii C TOMOLUbIO METaJLJIU-
YeCKOro CTEepXKHsl, POXOASIIEro Yyepe3 npobKy; 3apsiii HaKaruiu-
BaJics B crekje. bpuranen Y uibsam Yorco (1715-1787) nobasun
K 3TOW KOHCTPYKUUHU B 1747 rogy elie oHy AeTajib: OH MPEJIOXUI
OKJIeHBaTh OAHKY JIMCTaMH 0JIOBA, YTO YBEJIUYMBAJIO 3apsi (CM. pU-
cyHok 2). Biarogapsi cuibHOMY 3apsiy 6aHKH BOCXHILIEHHbIE 3DH-
TeJW MOIJIM HabIoaaTh el CIEKTAaK/Ib C MICKPAMH M TPECKOM,
a MpH CONMPHUKOCHOBEHUH ¢ GaHKOW BO3HMKa pa3psia. Tak uTo Xxe
NPOMCXOAUJIO BHYTPHU?
Jleitnenckass GaHka o0Obsc-
HSIET OCHOBHbIE 3JIEKTpUYecKHUe
7 MeTannuyeckui crtepmeHb ABJIEHHS. 3JleKTpOHbl €CTEeCTBEH-
‘LT oo6ra v venboBORALETS HbIM 06pa3om CTPeMATCS nepeitu
s \ Marepwana M3 30HBI C BLICOKOH MIOTHOCTHIO
v 3apsiia B 30HbI C MeHbILEH MJIOT-

1 HocTbio. Cuila, BaieKy1as 3a coboii
. CTeknaHHan 6aHKa

) 3JIEKTPOHBI, WM, IPYTMMH CJIO-
‘ | ot meranna BaMH, Jaiolias HWMIyJbC ABH-

| BHYTPH (+) XEeHUI0 3apsiJoB, Ha3bIBaeTcs

i ) «3JIEKTPOABHXYIIEH CUIOH»

z ’ S:::y,":(f?f," 2 (3C), nim, c MO3ULUH IHEPTHUH,
S lens «3JIEKTPUYECKUM MOTEHLIHAIOM>.
HAUTIPORONCOKS Ecau anextpuueckuit noreHuman

BO3pacTeT B IOCTaTOYHOI CTeNeHH,

3JIEKTPOHBI 3aMYT MPOCTPAHCTBO,
pa3aessiiollee OTPHLATEJIbHBIH

MUWP INEKTPUHECTBA



rPOMOOTBOA ®PAHK/TUHA

Bo Bpems rpo3bl 3HaMeHUTbIN U30- NpoBonoka
6petatens beHpKaMnH PpaHKNUH R
(M3BECTHBLIN TaKXe TeMm, 4To cTan |
OAHUM K3 OTUOB-OCHOBaTenewn

CLUA) 3anycTun BO3AywWHOro 3mesn

C NPOBOJ/IOKOMN Ha KOHUE, NpUBA3aB

K HEMY LWENKOBYIO HUTb, — BHU3Y

Ha HUTK GblN METANNUYECKHUIA KNION.

Koraa oH npu6auxan pyky K K1io- / Wenkosbiit
4y, OT KNlo4a NeTenn UCKpbl; 3To /" wnypox
[lOKa3blBaNo, YTO INEKTPUYECTBO

npoxoanT No HUTU. C noMoLlbio

TaKoW npoueaypbl OH 3apsxan et
nenaeHckue 6aHku. UcnbiTbiBan /

TOT X e AETCKUM BOCTOPr, C KAKUM /

cToneTne CNycTs ManeHbKun cepb-

CKuM Manbyuk Hukona Tecna Ha-

6ni04an ctaTuyecKoe IneKTpuye-

CTBO Ha CHery U Ha WepCcTu KoTa,

BeHaMaMUH OpaHKNUH OTKPbLIN,

4TO MO/NTHUA U FTPOM ABNRAIOTCA

3ddpeKTamu oT HeKoero noao6ua

KOCMHYECKOW NENAEHCKOW GaHKM,

B KOTOPOW INEKTPUYECKHU 3apAIKEHHbIE rPO30Bble 06naKa — OAUH M3 NONIOCOB,
a 3emMnf — apyron. Tak COBEPLIMNCA PELNTENbHBIW War Ha NYTH K NOHUMAHUIO
3ANEKTPUYECKUX ABNEHUI, XOTA NYTb 3TOT 6GyaeT el e A0NrUM.

1 MOJIOKUTEbHBIH moJoca. Toraa ouu 6yayT MPOXOAUTH MO BO3-
yXY, MCITyCKast UICKPBI M U3JaBast TpecK. MICKpbl BO3HMKAIOT U3-32
CTOJIKHOBEHMSI 3JIEKTPOHOB C MOJIEKYJIaMH BO3/1yXa; 3BYK MPOUC-
XOIUT OT pacIlMpPeHUs BO3/yXa PU Pe3KOM HarpeBaHuu. Pa3HocTb
NOTEHLMAJIOB MEX/Y ABYMSI TOYKaMH NPOBOJAHMKA OIpe/esIsieTCs
€ NoMoLIbI0 GU3NYECKOI1 BETUYNHBI, HA3bIBAEMOI1 3JIEKTPUYECKUM
HanpsixkeHueM; NpUOOp 1J1s1 U3MEPEHHUsI HATIPSIXKEHUsT — BOJIbTMETP.

B XVIII Beke, nopaxasicb UCKpaM U TPeCKY, MPOU3BOAUMBIM
JieiiIeHCKOit GaHKOM, HEMAJIO Y4eHbIX JOJKHBI ObLIM 3a1yMaThCsl,
He SIBJISIIOTCS JIU TPOM M MOJIHMM SIBJIEHUSIMM TOTO ke Tumna. Omnpe-
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JeJIEeHHO UMEHHO 3TOT Bonpoc npuBes benmkamuna QPpaHkanHa
K 3HAMEHUTOMY ONBITY C BO3JAYUIHbIM 3MeeM, KOTOPBIi Jyuyle
He MBbITaTbCsl IOBTOPHUTh, TaK KakK, MO CJOBaM CaMOTO YY€HOro,
CaMbIM Y/Ia4HbIM Pe3yJIbTaTOM ObLIO TO, YTO eMY YAaJ0Ch BHIKHUTb.

MEU4Tbl Ob 3JIEKTPUHECTBE

Baaronapsi HeyTOMUMOMY J1I0GOMBITCTBY M CIIOCOOGHOCTH K CaMo-
CTOsAITEIbHOMY 00y4YeHHIO B 1ecTb JieT H1ko yxe 3Has MpUMHUTHB-
Hble OCHOBBI 3JIeKTpHYeckux siBjeHuil. Kak pa3 Torga ero orua
nepesesiy B ['ocnuy, rJaBHbIN ropoJi NPOBUHLIMH, U BCSI CEMbSI epe-
Hpasiach Tyaa BMecTe ¢ HUM. B mikosie B [ocnnye TanaHThl M HHTE-
nekT Huko pacusesnn, 0cOGEHHO ero OTJIMYajiM MO MaTeMaTHKe.
[TocTynuB B AECSTH JIET B peaJbHYI0 TMMHA3HIO, OH CMOT NO3BOJIMTh
cebe He caepXHUBaAThb CBOEIl NMPUPOAHOI CKIOHHOCTH K H3HKe —
6a1arogapsi He TOJIbKO MOUIEPXKKe NpernoiaBaTesiei, Ho U HATMYHIO
Xopoiio ocHaueHHoi Jabopatopun. (ITosxe B Memyapax Tecaa
MKCAaJ, YTO MeYTHI 06 IK30THYECKUX MPUKIIOYEHUSX ObLIH 3a6bIThI
paau TakuX HeOObIKHOBEHHBIX MOHSTHM, KAaK 3HEPrusl, CUjia NpH-
pOBl, BeTep, COHIIe, Boaa...) [IpountaB npo Huarapckuii Bogonas,
Huko npeacraBui cBoeil ceMbe MPOSKT TYpOMHBI, KOTOpasi MO3BO-
Jua 6b1 BOCMOJIb30BAThCS PUPOJAHON MOILBIO BOIbI; OH yTBEPXK-
JaJ1 TaKXKe, YTO OAHAXKABI [I0eIeT CTPOUTH 3TY TYpOHHY B AMEPHKY.
Bpsin i MaspuMK TOrZAa MOT MpeAcTaBUTh, uTO Yepe3d 30 seT ero
«aMepHUKaHCKasi MeuTa» cOyaeTcs.

B netrctee Huko yacTo 60J1e1. A B IHU 1KOJIbHBIX KaHUKY.JI OH
TOCKOBaJI 10 yyebe U C )KaJHOCTbIO MPOrJaThiBaj MonajaBUIMeCcs
€My KHHUTH BMECTO TOTO, YTOOBI AaTh CBOEMY Pa3yMy OTAOXHYTb.
Y Hero HayaJI0Ch CTPaHHOE PACCTPOUCTBO 3PEHUSI: B MOMEHTBI CHJIb-
HOrO HanpsKeHWs1 WM 3iidopuu ero noceuann BuaeHus. Tecia
rOBOPMJI, YTO BUJUT BCNBILIKH, CBETOBbIE KOHTYPHI U (paHTacTHYe-
CKHe 0OBeKTbI, MPU ITOM BHAEHHS /ISl HETO CTAHOBUJIMCh YaCThIO
peasibHOro Mupa. Bo3MoXHO, runep4yyBCTBUTEIbHOCTH HGOJIE3HEH-
HOTO MaJIbuMKa U TOBbIIIEHHAs: MO3roBasi aKTUBHOCTD, JJIMBILA-
siCsl 10 NMO3AHel HOYM, — OJHO U3 OOBACHEHHUH JaHHBIX SMU30/0B.

MWP 3NEKTPUYECTBA



BuaeHus u obpasbl ewle 10Jro npecjienoBanu ero: Hukoua yacro
NBITAJICS 3aMIMCATh TO, YTO BUJEJ, HO 3TH 3alIUCH HOCSIT JOBOJIBHO
NyTaHbIi XapaKTep, U UM CJIOXHO JaTh OJHO3HAYHYIO OLIEHKY.
Taxxe Mbl He 06;1a1aeM JOCTOBEPHBIMU MEIULIMHCKUMH CBEIEHH-
SIMH, [IOTOMY 4TO JIeYMBILHE €ro B OHOCTH BPayM He CMOTJIM IIOCTa-
BUTb AuarHo3. Kak yxe 3aMevanoch paHee, HEKOTOpbIe MOJ0OHbIE
CHUMIITOMBI CBOMCTBEHHbBI CUHECTE3HH.

Ins nponosxenus: yuebsl B 1870 rogy poauTean oTnpaBuIn
Tecny B peanbHoe yuunuuie KapsoBaua, 3a 150 kM ot goma. Tam
OH JKHJI B JOMe OJHOH M3 TETOK, Bblllle/illeii 3aMyK 3a OJKOBHHKA
BpankoBuya. Yuumicsa Tecna npekpacHO: pelaioliee BJIHSIHHE
Ha MaJibyMKa OKa3aJl NpenojaBaTesib 0 MaTeMaTHKe U u3uke,
OTKPBIB /ISl HETO YYyAECHBI MUP 3JIEKTPUYECTBA, a TaKXKe Mpoje-
MOHCTPUPOBaB cOOCTBeHHble H300peTeHusi. BaecTsaumit yyeHHK
Huko 3akoHYM yeThIpexIeTHHIA Kypc Bcero 3a TpH roza. Ilo ero
COOCTBEHHbIM BOCIIOMMHAHHUSIM, TETKa KOPMUJIA €r0 «KaK KaHa-
peiiKy», a Koraa NnoJIKOBHHUK Ipe/Jiaraa eMy Kakoe-HUOyab M3bl-
CKaHHOe couHoe 611010, OHa yKopsisia ero: « Huko Takoit Xxpynkuit».
HeiictBuTenbHo, Tecia HeOMHOKpATHO 60Je) MaIIPHE U He OTJIH-
yajicst KpenkuM 310poBbeM. OaHako B KapsioBalle, Baasi ot poau-
TeJIbCKOTO BJIUSIHHSI, MAJIbYUK BIIEPBbie OCO3HAJI, YTO CMOXET ObITh
CYACT/IMBBIM, €CJIH MOJYYUT BO3MOXKHOCTb 3aHUMATHCS IKCIEPH-
meHTaMHu. YToObl 106UThCS CBOEro, TpeboBasoCh 3aCTaBUTh OTLA
riepeMeHHUTb CBOIO TOYKY 3peHMUsI.

IJTa uies NpUIlJIa MHe B TOJIOBY KaK BCIBIUIKA MOJIHMH, UCTHHA
pacKpbLIach Mepeio MHOM B OZTHO MTHOBEHHUE.

Huxkoaa Tecaa

ITapagokcaibHO, HO COIO3HMKOM Ha MYTH K JOCTUXKEHHUIO LieJH
crana ero 6osie3Hb. Bonpeku mpeaynpexaeHusiM ceMbd, Huko
BEPHYJICS IOMO#i B pa3rap 3MUAEMHUH X0Jepbl, OylieBaBuIell B TeX
MecTax, U 3apa3uicsi. OH He BCTaBaJI C MOCTEM B TeYEHHE JOJTHX
NEBSITH MECSILIEB, U BCE 3TO BpeMs BpayH GOSIIMCH 3a €ro KH3Hb.
CiioMyiIeHHbIE TOPEM POIUTENH MOCTOSIHHO HAaXOIWJIUCh PSIOM.
Tecna Bocno/ib30BaJIcsl 3TOM CUTyalMeld U BbIpBai y HUX obela-

MWP INEKTPUYECTBA 29



30

HHE: €CJIM OH IepPeXHUBET 60J1€3Hb, TO EMY MO3BOJIAT YUYNTHCS MHXKE-
HepHoMY aeny. «Ecau Tl monpaBuibcs, o6ewao oTnpaBUTh Tebs
B CaMyIo JIYYLIYIO B MUP€e TEXHUYECKYIO IKOJIY», — OTBETHJI OTell.

Ho Bce 6b1710 He Tak npocTo. B 1874 roay, easa onpaBMBLIKCH,
Hukona 6b11 MpU3BaH B apMHUIO, U CJIY>KMTb OH JOJDKEH ObLI TPH
roga. Eciu B yeM-To ¥ coBnagaiu B3IJIsSIAbI OTLA M CbIHA, TAK 3TO
B HENPHUSI3HU K apMUH. MUJIYTHH OTIIPaBWJ €ro MOXHTb B TOPBI
B ToMuHrai, noctapasBiKCh MPEANPUHATbH BCE BO3MOXHOE, YTOOBI
Hukony ocBo60auIM OT C1y>Obl 10 COCTOSIHUIO 3710poBbst. Crenyst
HACTaBJIEHUsIM OTLQ, Tecsa NOCBATUI CBOe U3THAHUE, IPOXOAUB-
wee Ha (poHe OYKOMTHYECKHUX neii3axei, GU3NYECKUM TPEHHPOBKAM.
KpoMme Toro, B 3T0 BpeMs1 y Hero poauiuch HoBble uaed. OHu npexn-
CTaBJISIJINCh COBEPLIEHHO HEBO3MOXXHBIMHU, HO B HUX YJIaBJIMBAJIacCh
HeKast MHTYUTHUBHas foraaka. Hukosna npuayman TyHHesnb nox AT-
JIAHTHKOI 1151 MOYTOBOM CBsi3u AMeprkH U EBporsl, 1 1axe 6osee
TOr0 — FMTAHTCKOE KOJIbLO 10 3KBAaTOPY 3eMJIH, KOTOPOe JOJIXKHO
ObLJIO BpalATbhCsl CO CKOPOCTHIO HAlllEH IJIAaHEThl M MPEBPATUTHCS
B FMTAHTCKYIO liellb KOMMYHHUKAI[MOHHBIX CTaHUMH. B TakoM Buze
aTa Uzest HATOMHMHAET COBpPEMEHHbIE reOCTallMOHapHbIe CITyTHUKH,
oaxako mpoekT Tecsbl Obia ewe 6osee MaciiTabHbIM: eciu Obl
K KOJIblly ObljIa NPUJIOXKEHA CHJla, MMeloLIasi IIPOTHBOIOJIOXKHbIi
3HaK MO OTHOIIEHMIO K BPAILUEHHUIO MJIaHEThbl, KOJbLO ObLI0 Obl
3a(MKCHPOBAHO, YTO MO3BOJIMJIO Obl COBepuIaTh ObICTPbIE Mepe-
mewtenus. [lo pacuetam 10HOro M3o6peTaTesisi, C MOMOILBIO TAKOi
CHCTEMbl BO3MOXXHO OCYIIECTBUTb KPYrOCBETHOE NyTellleCTBHE
BCero 3a oauH aeHb. Kunyuyee Boo6paxxenue Tecbl Hesb3si 6b110
Ha3BaTh €r0 XOPOIIUM COIO3HUKOM.

CrycTst HecKOJIbKO MecsiLieB, yxe B 1875 rony, 6;1arogaps cTu-
MeHA1H NOrpaHNyHOI BoeHHOM ciyx6b1 Hukosa Tecna moctynun
B Texundeckuit ynuBepcuteT I'pana. EMy ucnoanunocs 19 ner,
Y OH oka3asics 3a 360 KUJIOMETPOB OT POAUTENBCKOro AoMa: Tecia
ye3xas Bce Aajblie, 3TO ObLIO MPeJBOCXUIIEHHEM ero Oyayux
nyTeumecTBuil. HakoHel-TO OH Hayan 3aHMMAaTbCSl MHXKEHEPHbIM
ZeJIOM, TIOJTyYUJT BO3MOXKHOCTB IIOHSITh BCE CEKPETHI 3JIEKTPUYECTBA,
IIPOYECTb KHUTH BEJIMKHUX YYEHBIX U HccienoBaTeseir — oT [aunb-
BaHM 10 MakcBesia, He 3a0biBasi, KoHeuHo, 0 Dapanee. Hukona
XKaxKaaa ri1y6oKo U3yYUTh He TOJIbKO TEOPHIO, HO U MPAaKTHYECKOe
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NpUMEHEHHE 3JIeKTPUYeCTBa, pa3oOpaB COOCTBEHHBIMH PyKaMu
YCTPOUCTBA, 3aHMMaBLIHE €ro AesiTeJbHBIA yM: 3JIeKTPOMarHUTHI,

JAWHAMO-MalllMHbI, IBUTaTEJIH...

OT CTATUMECKOTIO 3NIEKTPUHECTBA
K ANIEKTPUHECKOMY TOKY

[T1oHepsl, MOCBATHBILIKE Ce6s1 MUCTHYECKOMY SIBJIEHHIO 10O Ha-
3BaHHEM «3JIEKTPHYECTBO», HAYAJIU €r0 U3y-YeHHe CO CTaTUYECKUX
nposiBjieHni. OqHAaKO UCTOPHS 3JEKTPHYECTBa Oblia «3amylieHa
ewe B 1791 roay, xoraa aHatoM Jlyumxu FanpBanu (1737-1798)

3aHMMaJICsl BCKpbiTHeM asrymiku. MTanbsiHen
3aMeTHJI, YTO MBILILbI JIAMOK JISATYUIKH COKpallia-
I0TCS1, €CJIM K HUM OIHOBPEMEHHO MOJHOCHUTD JBa
pa3HbIX MeTasLI1a, 6y ATO MX IPUBOAMT B IBUXKEHHUE
neiinedckas 6anka. [anbBaHM peuinsi, YTO B My-
CKyJIaX JOJDKHO COAEpXKaTbCsl B KAKOM-TO BHJe
«3JIEKTPUYECTBO», NIPOSIBJISIIOLLEE CBOU CBOMCTBa
NPY KOHTAKTe C METAJIJIOM.

CooteyectBeHHUK TanbBaHHu, PU3UK Asec-
canzapo Bosbra (1745-1827), He 6b11 coryaceH
C Takoil TPAaKTOBKOIA, mpeObiBasi B yBEPEHHOCTH,
4TO 3apsJ BO3HHUKAET He B MbILILAX )KUBOTHOTO,
a [IpY COeAMHEHUH [IBYX METAJIJIOB, U MOMBITAJICS
noka3aTb 370 B 1800 roay. BosbTa akcnepumeH-
THUPOBaJl C pa3HbIMH MeTaJlJlaMH, KOTOpble KOH-
TaKTUPOBAJHM y Hero 6e3 MbILIEYHbIX BOJIOKOH,
nocpeacTBoM pacTBopoB. OH nomeran MeTaIbl
B COCYZbl C BOAOMH, rie Obla BbICOKasi KOHLIEH-
Tpalus COJH, U CKJaAbIBaJ] UX OJUH Ha JPYroH.
YToObl XXHUAKOCTH He MPOJMBAJACh, OH 3amoJ-
HSJ1 COCYZbl YepeayOIUMHCS AMCKaMU U3 MeaH
Y LIMHKA, MEeX/y KOTOPbIMHU NTOMellasl NPOKJIaJKH
M3 KapTOHAa MJIM CYKHa, MPOMHUTaHHbIE 3JIEKTPO-
suToM. BosibTa 06Hapy 11, YTO 3TH COCYy bl AAIOT

-

2 B

baTtapenka
BonbTbl (BonbToB
cron6).
CoeaunHeHune aByx
pa3Hbix MeTannos
Bbi3bIBAGT NOTOK
31eKTPOHOB,
nepemewalowmuxca
mexay 6nokamu
4epe3 KapToH UNu
CYKHO, CMOY@HHbI®
B INEKTPONNTe.
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MAIrHUTHOE NOJIE

MoHATUE MAarHMTHOro NONA — OAHO U3 OCHOBHbLIX B $pU3UKe. OHO BO3HUKNO
B CUNY HEO6X0ANMOCTH 06 BACHUTL B3aMMOAENCTBUE Ha PACCTOAHUMN MEXAY
Tenamu. BHavane ero onpeaensnm Kak NPoCTPaHCTBO, B KOTOPOM pacnpocTpa-
HAIOTCA NOTEHUMANbHbIE CUAbI, NposBAsioWwmre ceba NPU 0co6bix 06CTOATENb-
ctBax. Papanein Nnpeanoxun 3Ty uaelo Ana o6bACHEHUA AEUCTBUA MArHuTa.
Ha6nioaan 3a MrHOBEHHbIM pacnpeaeneHWeM enesHblx ONUAOK, paccbinaH-
HblX BOKPYr MarHuTa, oH NoAyMan, 4To B NPOCTPAHCTBE AONMHbI CYLLEeCTBO-
BaTb HEBUANMbBIE CHNbI, FOTOBbIE NPORABUTLCA. [locne 3Toro AaHHas naen crana
NPUMEHATLCA KO BCEM ANCTAHLUMOHHO AEUCTBYIOWMM cunam: 3emnsa obpasyer
BOKpYr ce6f rpaBUTaUMOHHOE U MarHMTHOE NONS, ANEKTPUYECKUH 3apaa 06-
pasyeT INeKTPUYECKoe None 1 Tak aanee.

MIOCTOSIHHBIH TOK, B OTJIMYHME OT JIeHIEHCKO# 6aHKH, r/e 3apsi HaKa-
IUTMBAETCS U IPOMCXOAUT MIHOBeHHas1 pa3psiika. batapeu Bosbtal,
KaK MX Ha3BaJId B 4eCTb M300peTaTeisi, CTajlu MIEPBbIM YCTPOHCTBOM
B UCTOPHH /151 OJIyYeHUsI 3JIeKTpHUYecKoii aHepruu. Hanpsikenue

6aTapen u3MepsieTcsi B BOJIbTaX (TOXeE B YeCTb M300peTaTesist).

MWP INEKTPUYECTBA
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Buiknioyatens

barapena 12 B

B cepennne XIX Beka aHrMiickuil 3obpeTaTesib-caMOy4Ka
Maiixn Dapageii (1791-1867) caenan pemuteapHbId 1WIAr K MO-
HUMaHHUIO 3JIeKTPHYecKHUX siBieHuil. Ha ocHoBe akcneprMeHTasb-
HbIX JaHHBIX, 6€3 OMopbI Ha MATEMATHKY, OH CBSI3aJ1 3JIEKTPHYECTBO
C MarHeTU3MOM — TIpeX/e JaHHble SIBJIEHHS] U3yYaIMCh OTAEJbHO.
Dapazeii OTKPbLI 3J1EKTPOMArHUTHYIO0 HHAYKLHIO, TO3BOJIMBLIYIO
CO3/1aTb reHepaTOphI U 3JIEKTPUYECKHE IBUTATENH,  TAKXKE 3aKOHBI
ajekTposin3a. B pe3ysbTare ero c4MTAIOT OTLOM 3JIEKTpPOMAarHe-
TH3Ma ¥ 3JIEKTPOXHUMMUH.

(Dapazeii U3y4yu.1 CTapblii ONbIT, KOTOPBIiA 1O CHX MOP MOKa3bi-
BAIOT Ha ypOKax (PM3HUKH: €CJIM PACChINATh KeJie3Hbie ONMIIKH Ha Oy-
Mare, pacroJyioXXeHHOW Hal MAarHMTOM, TO OHH 00Opa3yioT KpUBbIe
JIMHUHM, COeJUHSIOLIME MOJTI0Chl MarHuTa. Mapaeit 3asiBUJI, YTO 3TH
CHJIOBble MarHeTHYeCKHe JIMHUM — BU3yaJibHbli1 00pa3 MarHUTHOTO
noss. C apyroit cropousl, Papasieit 3Han 06 OTKPBITOM AAaTCKHM
YUYEHBIM CBOWCTBE, KOTOPOE YCTAaHABJIMBAJIO HECOMHEHHYIO CBSI3b
anexkTpuyecTBa M MarHetuama. B 1811 roay Xauc Kpucrtuan 9p-
cren (1777-1851) yBuzesn, 4To IpU PacloIOKEHNUH KOMIIAca BO3JIe
NPOBO/IA, 10 KOTOPOMY NPOMYCKAEeTCsl 3JIEKTPUYECKUI TOK, CTpeJIKa
OTKJIOHSIETCS1, 3aHUMas! NePIeHANKYJISIPHOE N0JIOXKEHHE K IPOBOLY
(cM. pucyHok 3). Qapasieit Aorafajcs, YTO 3JE€KTPUYECKUH TOK

MWP INEKTPUHECTBA

JddexT Ipcrepa,
cornacHo
KOTOpOMY NpH
NPOXOMAGHUH
ToKa

NO NPOBOAHUKY
PAAOM

C KoMnacom
cTpenKka Komnaca
OTHIOHAGTCA

B HanpaBNeHWH
NPOBOAHKKA.
dapapen

wu Amnep
4YacTUYHO
0oCHOBbIBANK
cBoM pa6oTbi
Ha OTKPLITHK
AATCKOro
y4eHoro,
ycraHosMBWero
CBA3b
3nexTpu4ecTsa
W MarHeTuama.
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PKC. 4

MeAaHbiA AnCK

Narynasn 4 Maruur YT
ocb { £ 2\
[k , /
\ /
3 BonbTmeTp
!
BA:"W& TOX€e MOXXeT 06pa3oBbIBATh MArHUTHbIE CUJIOBbIE TIMHUHU BOKPYT
MawuHe
®dapapesn ImpoBoOJaa.
KHHeTHYeCKan _ -
aweprun ITH A0TaKu CMOI; noATBepaAuTb AHApe-Mapu Amnep (1775
asuwenns  1836), mpoxokuBILKI HccienoBaHust Jpcreaa. B cBoux ombitax
Bpawaiouerocs o
meaworo aucka  AMIIEP YBHJIEJI, YTO MPOBOJ, N0 KOTOPOMY TeYeT 3JIeKTPUYEeCKUM
npespawaetcA  tok pefeT ceOsl KAK MarHUT: JiBa NapaJijie/ibHbIX MPOBOJA, MO KO-
B 3NEeKTPH4ecTBo,
Takkakauck  TOPbIM TOK IPOXOAMT B OAHOM HallpaBJI€HHH, B3aUMHO NPUTATH-
nepecexaet
cunoswe nukmw  BAIOTCSI, @ KOI/la HalpaBJIeHME TOKa IIPOTHBOIIOJIOXKHOE, IIPOBO/A
Mar""p“'; B3aUMHO OTTaJKHBaOTCS. DpaHUy3CKHUH y4YeHbIt OTKDbLI, YTO
HHAYUMPY .
anextpuveckwn  IIPOBOJ, HAMOTAHHBIM Ha KaTyLIKY, IIPHU NPOXOXXAEHUU IO HEMY

TOK.

34

3JIEKTPUYECKOr0 TOKa nogobeH MarHuTy. FIMeHHO OH BriepBble HC-
N0JIb30BaJI TIOHSITHE «3JIEKTPOMArHeTU3M».

TakuM 06pa3oM, 6a30BbIM NMPHHIMIIOM 3J€EKTPOMarHeTH3Ma
SIBJISIETCS CJIeAyoliee: KOT/ia /1Ba 3JIEKTPUYECKHX 3apsiia HaXOAsATCS
B JABM)KEHUH, MeXIy HMMHM BO3HHKAaeT MarHUTHas cuja (Kpome
3JIeKTPOCTAaTUYEeCKON CHUJIBI, KOTOpasi, COrJIacHO 3akoHy KyJioHa,
MMeeTCsl MeX Ay ABYMsl 3apsilaMU B COCTOSTHMHM okost ). Bce npo-
sIBIEHUS] MAaTHUTHBIX (PEHOMEHOB MOTYT ObITb OOBSICHEHBI CUJION,
BO3HMKAIOLIEN MeXAY ABHXKYLIMMHUCS 3apsiiaMHu.

[Tocne atoro Mapaneit 3agancst BONPOCOM: a MOXET JIH BCe
6biTh Hao60poT? CrocobGeH JIM MarHUT BbI3bIBaTh 3JIEKTpUYE-
CKHii TOK Takoii xke, kak oT 6aTapeiiku? OH mocraBua 29 aBrycra
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1831 roaa pewamoumuii 3KCNEPUMEHT: yuyeHblil Bpalajl HaMOTaH-
HbIIf Ha KaTyLIKy NMPOBOA BOKPYT MarHUTHOTO cepAeYyHuKa U Jeit-
CTBUTEJIBHO 06WJICS BOBHMKHOBEHMSI 3JIEKTPUYECKOTO TOKa (CM.
pucyHok 4). Uccnenys nanubiii eHOMEH, OH MOHSLJ, YTO TOK MOSIB-
JisieTcsl U3-3a NepeceyeHusi MPOBOJOM MarHMTHBIX CUJIOBBIX IMHHUH.
Tak OH OTKpbLT NPUHLUI 3JIEKTPUYECKONH MHAYKLHHU: epeMEHHOe
MarHUTHOe MoJjie HHAYLUHUPYeT 3JeKTPOABUXKYINYIO culy. 3aKOH
apazes raacut, yto BesnunHa 3/ C nponopuuoHaibHa CKOPOCTH
U3MeHeHHsI MarHuTHoro noroka. Kpome toro, Mapaznero yaanocnh
CO3/aTh NePBbIii 3JIeKTPUYECKU I FreHepaTop, UK AUHAMO-MAalUHY
(ot rpeueckoro dinamis — «CuJia» ), B KOTOPOM 3J1eEKTPUYECTBO BO3-
HHUKAJIO OT MEXaHUYECKOTO ABIXKEHHUSI.

B TO e BpeMsi Mo Apyrylo CTOPOHY ATJIAaHTMKH aMepHKa-
Hel [[»xo3ed I'enpu (1797-1878), Takke caMoyyka, HE3aBUCUMO
1 napasutenbHo ¢ (DapazieeM OTKPbLI 3JIEKTPHYECKYIO HHAYKLHIO,
CJIeflysi LIar 3a IaroM 3a aTYaHMHOM JpcTefloM. [eHpu ObLI Mae-
aJIMCTOM M CYMTAJ, YTO JOJIKEH pa3leIMTb CBOM 3HAHHUS CO BCEM
MHPOM, YTO MPHUBEJIO €Tr0 K NoTepe NaTeHTa Ha Tesaerpag, KoTo-
pbiit yaanoch 3apeructpupoBath Camioanio Mop3se (1791-1872).
B 1831 roay, xoraa Papaneii co3aaBai nepBblii 3JleKTPOreHepaTop,
TeHpu 3aBepllasl CBOH OMBITHI C 3JIEKTPOMAarHUTaMH U pa3paboTtai
YCTPOMHCTBO, AONOJIHSIOLIEE TO, YTO MPHUAYMAJI €70 AaHTJIMIACKUH KOJI-
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BepTukanbHbie
marumuThl (C u D)
NPUTArMBaIoT
TOPU3OHTaNbHbIe
(AuB),
o6MOTaHHbIe
MeAHOH
NPOBO/NIOKON.
AsuxeHne
TonKaer
MeTannuyeckue
30HAL (0-p M q-T)
K NaTyHHbIM
HaKOHeYHUKaM
(I-m us-t),
HaNONHeHHbIM
PTyTblO

W NpUKpennex-
HbIM K UHHKOBOW
U MEAHON
nnacTuHam,
NOrpy)XeHHbIM

B pacTeop
Kucnotol (F). Tok
NPOXOAUT

no o6MOTKe
TOPU3OHTaNbHOro
3INEeKTPOMArHuTa,
3acraBnff ero
KavyaTbCeR,
NPUTArMBanch
NOOYepeAHO
ToKC,ToKD.

35



36

YPABHEHUA MAKCBENIA

[enmc Knepk MaKkcBenn BHeC 3Ha4UTeNbHbIA BKNAA B HayKy, HO €ro rnaBHbIM
NOCTUHEHWEM 6biN0 ONMCaHNE NOCPEACTBOM CUCTEMbI YETbipex ypaBHEHUN
CBOMCTB 3NEKTPOMArHWTHOro NONA U €ro B3aUMOAENUCTBUA C TeNaMK, UMEIOWU-
MU 3NeKTpU4eckun 3apaa. Bnocneacrauu 66110 yCTaHOBNEHO, YTO YpaBHEHUA
Makceenna — nuwb NpUGAMIKEHWUE YpaBHEHUH, COCTaBNAIOWMNX GyHAAMEH-
TanbHble OCHOBbLI KBAHTOBOM INEKTPOAUHAMUKHK. B GonbwmnHCTBE Chyyaes pac-
XOM/AEHUA MEXAY KBAHTOBOW 3NEKTPOAUHAMUKON M ypaBHEHWAMU MaKceenna
CNULWKOM Manbl ANA Toro, 4To6bl U3MEPUTL UX, U HEaKTyanbHbl. HO B cayyasx,
Koraa cBET BeAeT ce6f KaK YacTuua, Unv AN 04eHb MHTEHCUBHBIX NONEA OHW
CTAHOBATCA BaXHbl. B anddepeHumansHOM Bnae ypaBHeHUa Makceenna anq
MaKpPOCKONUYECKOro MUpa BbIFNAAAT cnedyiowmnM o6pa3oMm.

— 3aKoH laycca: B
V-D=py,

-
rape D — aneKTpuyecKan MHAYKUUA, p — NNOTHOCTb INEKTPUYECKOro 3a-
psaa B Bakyyme (V - —auddpepeHuanbHbii onepatop). 3TOT 3aKOH ONK-
CblBa€eT INeKTpUuyecKoe none, co3gaBaeMoe 3apaaoM. INEKTPUYECKUr
3apsA co3aaeT INeKTpuyecKoe none. ToK INEeKTPUYECKOro NoNA B 3aKpbl-
TOM KOHType nponopunoHaneH 3apaay KoOHTypa. Ha pucyHke 1 noka3aHo
3NeKTpuyecKoe none, co3aasaemoe 0AHUM 3apRaoM.

— 3aKoH Maycca anA MarHMTHOro NoNs:
v-B=0,

rae B — marnutHas WHAYKUMA. [laHHbIA 3aKOH ONUCbIBAET MarHUTHoe
none, coaaaBaeMoe MarHuToM. B oTnnumne ot aneKTpuyeckoro nons, He cy-
W ecTBYeT NOHATUR «MarHWTHOro 3apsAa» M MOHONONAPHOrO MarHuTa; mar-
HUTHOE NoNe BO3HMKaEeT C GMNONAPHON KOHGUrypaunen. 3To O6bACHNAET,
no4yemy CMNOBbIE NUHUU MArHUTHOrO NONA 3aMKHYTbI (CM. PUCYHOK 2),
M MarHUTHbIA NOTOK, NPOXOAALMMA NO KOHTYPY, PaBEH HYNIO.

— 3akoH MakcBenna-dapaaes (coopMynMpoBaHHbIA Ha OCHOBE 3aKOHa
nHAYKuMKu Papapesn):

VxE-——,
at

-
roe E — HanpsMeHHOCTb ANEKTPUHECKOro nons, t — Bpems (VX — po-
TOp, BEKTOPHbIV ONEPaTop u 5 — “acTHas npouasoaHan or BPEMEHH).
3akoH Papajes onncbIBaeT, Kak NnepeMeHHoe MarHUTHoe None Bo Bpe-
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MEHU MHAYUMPYET 3NEKTpUYEcKoe none. 1o ABNEHNE NPUMEHAETCA Ans
reHepupoBaHUA ANEKTPUYECTBA (CM. PUCYHOK 3): NpU BPaLLEeHWU MarHuta
CO3A3€eTCA 3NEKTPUYECKHUH TOK B GNMKaNLWIEM NPOBOAHUKE.

— 3aKoH AMnepa (ncnpaBneHHbIi MakcBennom):

VxF’-Jf-&E.
at

roe }_-I’ — HaNpPAXEHHOCTb MarHUTHOro Nonf, a J — NNOTHOCTb ANEKTPU-
YeCKOro Toka. B nepsoHavanbHOM 3aKoHe AMNepa onNUCbLIBAETCA, Kak
3NEKTPUYECKUMA TOK MOXKET Bbi3blBaTb NOABNEHUE MArHUTHOrO NONA (CM.
PUCYHOK 4). KpoMe Toro, MarHMTHble NONA MOryT BO3HWUKAaTb OT nepe-
MEHHbIX INEKTPUYECKUX NONEeNn. ITO BTOpoe ABNEHUE, UMeEloLLEeE OrPOM-
HYI0O BaXHOCTb, U €CTb AONONHEHME MaKceenna K 3aKoHy AMnepa. Tak
Makceenn aan o6bACHEHNEe pacnpoCTPaHEHUIO 3N1eKTPOMAr HUTHbIX BONH
M ycTaHOBUN GyHAAMEHTaNbHYIO CBA3b MeXAY ONTUKON U ANEeKTpoMarHe-
TU3MOM, OCO3HaB, 4T0 06€ ANCUMNAUHDBI U3YHaIOT BMAbl ANEKTPOMArHKUT-
HOrO U3NYYEHHUA, TAKME KaK PaAMOBO/HbI, PEHTFEHOBCKHE NY4H, BUAUMbIN
CBET 1 ToMy noao6Hoe.

PUC. 1 PUC. 2
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Jera: [eHpHU MCOIB30BaJ 3IEKTPUYECKUH TOK C LieJIbI0 3aCTaBUTh
noBopauyuBaThCsl Kojieco. OH U306pes 3/1eKTPUYECKUI ABUTATEb
(cM. pucyHok 5). Ecam B 1MHaMo-MalllMHe poTOp — Bpallaoascst
4acTb yCTPOMCTBA — peobpa3yeT MexaHM4YecKoe ABHKEHHE B JJIEK-
TPHUYECTBO, TO B IBUTaTeJie POTOP TPAHCHOPMHUPYET 3JIEKTPHYECTBO
B MEXaHUYECKOe JABHXKEHUE.

[Buraresb ['eHpun MOXHO ObLIO MEPEBO3UTH C JOCTATOYHOIM
JIErKOCThIO M3-32 KOMIIAKTHOTO pa3Mepa; KpoMe TOro, oH Mor pabo-
TaTh ¢ 6O/IbIIENR CKOPOCTHIO, YeM MapoBasi MaiunHa [[xeitmca Batta
(1736-1819). [TocaenHeit, mpexae yeM HayaTh paboTath, TpeboO-
BQJIOCh JOCTaTOYHO MHOTO BPEMEHH ISl CO34aHUsI He0OXOAMMOro
nasienus: napa. C apyroil cTopoHbl, ABUraTesnb [eHpu co3paBai
OYEBHUIHYIO MpPO6JIEMY: 3JIEKTPUYECTBO [JISi HETO AOJKHO ObLIO
MOCTYyNaTh C reHepaTopHOM cTaHuuK. Borpoc cHabxeHwusl, To ectb
AOCTaBKH 3HEPruu yA0OHBIM CIIOCOOOM, CTaJl HOBbIM BbI30BOM LISl
UccJieoBaTeieil 3J1eKTpUYeCcTBa.

Takum 06pa3oM, 3J€KTPHUYECTBO HE BBIXOAMJO Ha CUEHY
BO BpPeMsl IEpBOTO 3Tana NPOMBIIJIEHHON PeBOTIOLUY, HO CHITPAJIO
IJIaBHYI0 poJib Bo BTopoM 3Tane. Dapazeii He cMOr MaTeMaTH4eCKH
U3JI0KUTh CBOM TEOPUHU O CUJIOBBIX JIMHUSIX, TO3TOMY €r0 He MOTJIH
NOHATb 10 cepeauHbl 1870-X romoB — MMEHHO TOTAA IOTJIAHI-
ckuit pusuk Jxeitmc Knepk Makcsesn (1831-1879) npeacrasun
UX B MaTeMaTH4YeCKOM Buze. MakcBess1 CBeJl BCe 3/IeKTpUYeCKHe
Y MarHUTHbIE SIBJIEHUS K YETBIPEM YPAaBHEHUSIM, OCYILIECTBUB BaX-
Helilyo B UCTOPUH (PU3UKH ONIepaLIMIO N0 CUHTE3Y JaHHBIX.

HUKONA TECNA, UTPOK

Hxeitmc Knepk MakcBenn ony6iukoBal CBOM ypaBHEHHs
B 1873 roay. B To Bpemsi Mosionoit Hukona Tecna 6opouics ¢ xo-
Jiepoii 3a CBOIO XU3Hb. /[Ba roga crycTsi, Koraa oH npuexan B ['pai,
pabora woTaaHackoro yyeHoro «Tpaxkmam 06 3aexmpuuecmee
u mazHemu3me» ellle CYUTANACh JOCTaTOYHO CBeXel, HO ee Bax-
HOCTb YXe He TaK CHJIbHO ouymanach. B ynuBepcurere Hukona
¢ 60JbLIMM 3HTY3Ha3MOM 4YHTaM 00bsiCHeHUs] MakcBeia, XOTs
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B 3TO BpeMsl M Obl1 MOTpyXeH
B JIMXOPAZI04YHYIO FOHKY 33 3HaHU-
samu. [lonyyeHHass UM CTHNEHAUS
NOKpbIBaJa TOJbKO MEPBBIA roj
obyuenus. 3nasa o6 arom, Tecna
He OTPbIBAJICS OT KHUT U NPaKTH-
4yecKH He craj — 4ToObl cAaTh ABa
Kypca 3a oauH rog. Ha mepsom
Kypce OH He MpOMYCTHJ HH OZ-
HOTO 3aHSTHS, MOJYYHJ BBICIIHE
OLIEHKH, OCHOBaJ KJ1yO cepbckoit
KyJbTypbl, 106aBHJ K CBOMM 3a-
HATUAM PU3UKOU U MaTEMATUKOMU
MHXXEHEPHYIO MEXaHHUKY.

Ha ypokax no teoperuueckoit
U 3KclepuMeHTaJbHOH (u3uke
Hukosna wuccnemoBan aumHamo-
MauuHy, pa3paboraHHyio 6eib-
rMCKUM HHXeHepoMm 3eHoOOM
I'pammom (1826-1901), — mnep-
Bblif 3JIEKTPUYECKHIi reHepaTop AJisl POMBIILIEHHOTO TPUMEHe-
HHSI, KOTOPBIA MOXHO ObLJIO TaKXKe MCIOJIb30BaTh KaK JBUraTelb.
[IepBble JMHAMO-MalIMHbI, IPUBOAUMbIE B JE€HCTBHE BPYYHYIO,
BBI3bIBAJIM MEpeNnajibl HaMpsiXKeHUsI U HeU30eXKHbIN NepeMeHHbIi
Tok. Ho nocreneHHo oHH 3BOIIOLIMOHUPOBAJIH: NOSIBJISLIUCH HOBbIE
3JIEMEHTDI, CPeI! KOTOPBIX — YCTPOMCTBO /1Jis1 peBpalLleHHs TOKA
B noctosiHHbid. MicnibiTaB MamnHy [pamMma Ha 3aHatuu, Tecna 3a-
METHJI, YTO OT Npeobpa3oBaTeisi IEPEMEHHOTO TOKA B MOCTOSHHbIIH
JIETAT UCKDBI, ¥ OMHAXIABI OH Aaxe B3opBasics. [Ipenoxasatenb
00BSICHIIL, YTO TaKOe HeU36eXHO y JaHHBIX yCTPOiicTB. [Ipobiembl
MOJXHO ObLIO YMEHBIIUTb, HO UCIIOJIb30BaHKE MOJOOHBIX MPUCIIO-
cob/IeHHi He MO3BOJISIO OKOHYATEIbHO UX YCTpaHUTh. [Ipubops
UCIOJIb3YIOT MOCTOSIHHBIN TOK, a JUHAMO-MalllHHa BbipabaTbiBaeT
TOK MepeMEHHbIi, M03ToMy npeobpa3oBaTesib — HeOTbeMJIEMast
yacTb ycrpoicTBa. Teca 3a1BUJI: 3TO MPOUCXOAUT IOTOMY, YTO €r0
AeiACTBHE OrPAHMYEHO UCIIOJIb3yEeMbIM TOKOM, M paboTa ycTpoicTBa
6blia 6b1 GoJiee 3¢dHeKTHBHOIM, eci Obl MOXKHO OBLIO HCIIOJB30-
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BaTh nepeMeHHbIi Tok. CoryiacHo 6osbieii yacti 6uorpaduyeckux
MCCleJOBaHUH, MpenojiaBaTesIb OTBETHJI, YTO TAKyIO HAEI0 MOT I10-
poauTb ToJbKO anTasep: «[ocnoauu Tecsa, 6e3ycnoBHO, CMOXeT
COBEPILUMUTD BEJHKHE AesIHHSI, HO OCYLIECTBUTb UMEHHO 3TO Y HETO
He nosyyutcsi». C Tex mop B roJiose y TecJibl nocennaach HaBsI3uM-
Basi uzesl J0Ka3aTh, YTO ero MpenojaBareab Olnbascs.

Crenyrouuii Kypc 00yyeHus yxe He ObLT CTOJIb MAWIIHYECKHM.
B KoHIle BTOpPOro roga CTajo MOHSTHO, YTO CKYAHOTIO XKaJOBaHbs
cBsilieHHHKa MunytuHa Tecsbl He XBaTHT, 4TOOBI OMIATUTh 06pa-
3oBaHue cbiHa. HukoJsa Hayas UrpaTh CHayaja B LIaXMaTbl, 3aTeM
B OWJIBSIDA, a IOTOM B KapThl, PacKpbIB B cebe — k COOCTBEHHOMY
YAMBJIEHMIO — XOpOLlKe CocOOHOCTH K urpe. B koHue TpeTbero
rojia OH MepecTas MocelaTh 3aHSTHs, a Ha CJeAYIOLHI rox ocTa-
BUJ yueOy. ITo ObIJIO HAYaIOM MMEpPHOJA B €r0 XKH3HH, O KOTOPOM
eMy He HpaBHJIOCh BcioMiHaTh. Hanbosiee poMaHTHYECKH HACTPO-
eHHble 6uorpadbl Tecbl MULIYT, YTO OH CTaj HTPOKOM, CTPEMSICh
HalTH CPEACTBA K CYLLECTBOBAaHHUIO; IPYTHe, HATIPOTUB, YKa3bIBAIOT
Ha TOT (paKT, YTO ero MCKJIIOYWIM U3 YHUBEPCUTETA 32 PaCHyT-
HOe MOBe/IeHHe, YTO BbI3BAJIO THEB OTLIA, BEPOSITHO 1M03abbIBLIETO
0 cOOCTBEHHOM MCKJIIOYEHMH U3 BOEHHOM aKkaJleMHH 3a HapylIeHue
aucuumniauHel. CaMm Tecna npusnasancs [xony O'Hunny (aBropy
kuuru Prodigal genius («Bayonbiii 2enuti») 1 e1IMHCTBEHHOMY 6HO-
rpacdy, KOTOPbIit ObLI C HUM 3HAKOM NPH XKU3HH ), YTO HAYAJI UTPATb,
XKeJsasi paccaabUTbCS U CMSTYUTD JaBJeHHE OT TOM KUIy4eid fesi-
TEJIbHOCTH, KOTOPYIO OH caM cebe HaBsI3bIBAJL.

Kak 6b1 To HU 6b10, HUKONA OTAAMMICS OT ceMbU — BO3-
MOXHO, u3-3a cTbiga. OH nepebpascsi B roponq Mapu6op B Ciio-
BEHUH, T/le HallleJ CBOIO NMepBYI0 paboTy HHXKEHEPOM Ha OJHOM
NPEANpPHUATHH, a B CBOOOZHOE BpeMsi POIOJIXKAJ UTPaTh B KapThl
M LIaXMaThl B MECTHON TaBepHe. MMJIyTHH OTNpaBMJICS Ha MOU-
CKH CbIHAa U YMOJISLII €r0 BepHYTbCs JoMoit, Ho Hukona oTkasasncs.
OnHako AOBOJIBHO CKOPO CJIOBEHCKasl MOJIMLMS JelOpTHPOBaia
€ro M3-3a OTCYTCTBMSI BUAA Ha XXHUTEIbCTBO, U Hukose npuiiocs
BepHyTbcs. He mpouwio u Mecsiua, kak u3-3a CKOPOTeYHOit 60/1e3HH
B Bo3pacte 60 et yMep ero oten. HeoxuaaHHbIi yaap noJjoxus
KOHel[ IoHolecKuM MeTaHusiM Hukoubl, o 6pocua urpy, a BMecre
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BPALWAIOWEECA MAFHUTHOE NOJIE

Ana Toro 4T06bl 06LACHUTL CBOIO MAEI0 BpaLLaloWeroca MarHUTHOro NONA He-
cneunann3upoBaHHON Ny6nunke, Tecna yacto npuberan K aHanormu B ruapas-
NMKe, @ UMEHHO K 1BUXEHHIO nonacTen MeNbHUYHOro Koneca noa AencTBuem
TeKyluen BoAbl: B AAHHOM NpUMeEpe 3IKBUBANEHTOM BOAbl GblN INEKTPUHECKUMN
ToK. Tak B ero aBTo6Morpadmmn nossunacb rnasa «sMom n3obperexmsa» (1919).

MarHutHoe
none

F: MarnutHas cuna
ie i: ToK

Bpawaioweecs MarHuTHoe None OCHOBAHO Ha NocneaoBaTENbHOM AENCTBUN
HECKONbKMX KaTylweK. [Ana Tpexdpa3Horo Bpallaowerocs MarHTHOro NONA (CM.
PUCYHOK) HEO6XO0AUMO PacNONOXUTL TPM KaTywWwKu noa yrnom 120° apyr K apyry.
K Kamaon U3 HMX N0ABOANUTCHA NepeMEHHbIN TOK CO cABMIrom No ¢pa3e cooTeeT-
CTBEHHO CMeLLeHUIO KaTywek. Kanpan KaTylwka o6pasyeT B NPOCTPaHCTBE cTa-
TUYECKOE MarHUTHoe none. AMNAMTyaAa 3TOro NONA HanpaBNEHA HA MarHUTHYIO
OCb KaTyWKK U U3MEHAETCA C TeYeHMEM BPEMEHHU NO CMHyconae. KomGrHauus
NyNbCUPYIOLWMNX NONEN, NPOU3BOAUMBIX TPEMA TOKAMK C pa3Hovn ¢pa3on No Bpe-
MEHH, LMPKYNIMPYIOWKUX NO TPEM KaTylwKaMm C pa3Hon ¢a3omn B NpoCcTpaHCcTBe,
nepexoa1T B MarHWTHOE None, pacnpocTpaHAoWeecs B NPOCTPAHCTBE NO CHU-
Hycouae 1 BpalLaloWweecs Co CKOPOCTbIO K3MEHEHUS TOKOB BO BPEMEHM.
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c He#i Tabak, Kode 1 1axe yail, 6e3 KakUX-JM60 YCTYOK K OTOBOPOK
(4TO OBLIO EMY CBOMCTBEHHO).

[Tocne cmeptu otua Hukosa nojayyusn Mecto npenojaBaresisi
B 1ikoJie B ['ocninye, rae yuuicst caM. 3Ty paboTy moMor emMy HaiiTu
ObIBUIMIA OMHOKJIACCHHMK, CaM Temepb MpernojaBaBUIMi B LIKOJIE.
Tecsne HpaBMJIOCh MPUBHUBaTh IOHOWIAM JiI0OOBb K HayKe, HO OH
YyBCTBOBAJI, YTO HE CMOJXKET J0JIF0 OCTAaBaThCsl B TAKOM KayecTBe.
U toraa emy nomorau ero asau, [lerap u [1aBen: onu ganu naemsH-
HMKY JIeHer, YToObI OH MPOA0JKHI cBOIO y4eby B I1pare.

Hukosa npu6bin B Ilpaxckuit yHUBEpCHUTET B sIHBape
1880 roaa, nocepeauHe Kypca, CJIMIIKOM MO31HO, YTOOBI ObITD 3a-
yncaeHHbIM. O1HaKo faxe ecau 6b1 Tecsia npuexan BOBpeMsi, €ro
BCE PaBHO He MPHUHSIM Obl, MOTOMY YTO OH He M3yyas rpevyecKHii
Y He TOBOpUJI Ha yeuickoM. Hukousa Hayasn nocemarb 3aHATHS KaK
BOJIbHBIN CJIylIaTe/b ¥ 3aHUMATbCSl B YHHBEPCUTETCKOM 6M6IHO-
teke. boiBasi B Café Popular, oH 1MyHO 103HaKOMMJIICS C aBCTPUIA-
ckuM ¢usnkoM IpHcTtoM Maxom (1838-1916) u yBrnekcs ero
pabotamu. (BaxHeiiuine oTkpeiTHs Maxa B 06/1aCTH TepMOJMHA-
MUKH BIIOCJIEICTBUU TMOBJUSJIM HA APYrOro MOJIOAOrO CTYJI€eHTa
1o uMeHHn Anbbept JitHITElH.) TeM He MeHee, HECMOTPsI Ha MPH-
kyaabiBaeMble ycuiusi, Hukose Tecse Tak U He yAaIOCh NOJYYUTD
HUKAKOr0 aKaJleMU4eCKOro 3BaHMsI.

TECNA UHXXEHEP: PA3OYAPOBAHHUA U HAQEXADI

B 1881 roay npoBuaeHHe BHOBb MOCJIaI0 H306peTaTEIO IIOMOLIb
B e ero asau [1asna. Tor Hawen pabory nieMsiHHuky B Tese-
¢donHoit cayxbe Bynanewta — KOMNaHUM, KOTOpasi 3aHUMaJIach
yCTaHOBKOU nepBoii BeHrepcko# tesiedoHHoit cetn. Hukosa mocry-
KJ1 Ha paboTy KaK HaYaJIbHUK 3JIEKTPUKOB U MOAYMHSJICS THOHEDY
TenedonHo# cBsa3u Tusagapy Ilymkamy (1844-1893). Hakonen
Tecna 3aHMMAJICS TEM, O YEM TaK J0JIr0 MeuTal, — M3oOpeTaTelib-
crBoM. OH Hayasn COBepILEHCTBOBAaTb MMeBLIeecsi 060pyOBaHMe,
n306pes yCUINTENb roJoca, KOTOPbId M He AyMasl MaTeHTOBaTh,
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BBEPXY CNEBA:
Oveu Hukonwi,
Munytun Tecna,
NPUXOACKOH
CBAWOHHUK

B XOPBaTCKOW
AepeBHe CMUNAH.

BBEPXY CNPABA:
Marb, [ixyka
MaHauy,
o6Gnapaswan
OCTPbiM YMOM
W umeBwan
6onbwoe
BNKUAHKE

Ha GopmupoBa-
Hue Gyaywero
n3obperarens.

BHW3Y CNEBA:
Alom, rpe poaunca
Tecna.

CeroaHa —
My3ei.

BHWU3Y CNPABA:
Tecna
B8 1879 ropy.
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XOTS1 MHOTHE CYMTAIOT 3TO H300peTEHHE MEPBBIM TPOMKOTOBOPHTE-
JieM. B ero rosioBe Bo3HUKa/IM BCe HOBbIE HJIEU.

B Ty anoxy Tecsia nepexxu o1MH U3 CBOMX KPU3UCOB, BO BPEMSI
KOTOPBIX CHJIbHbIE LIYMbI U CBET BbI3bIBAJH y HEro ocobbie ncu-
XOCOMaTHYeCKHe SIBJIEHUs, yXKe ONMUCaHHble HaMU paHee. Bpauu
CMOTpEJIM Ha HEero 03aJayeHHo, U MIOMOILIM OT HUX ObLJIO HEMHOTO.
Tosnbko yyactue n1o6poro apyra MoMOrJIO eMy BOCCTAHOBHMTb 3/10-
poBbe. Konnera Tecibl, Mexaunk Anurtan CHreTsl, yBJeKaBIIHHACS
CIIOPTOM, CMOT 3aCTaBUTbD €T0 TOXe 3aHAThCS GUNYECKUMHU YTIPaXK-
HeHusiMu. ViIMeHHoO Torza B ¢peBpasie 1882 rona, Bo BpeMst 0310pOBH-
TeJIbHOI MporyJiku o Bapouwiurery B CONpoBOXIeHUH AHMTANA,
Tecna B yme paspeluns npobjieMy ABMraTtesisi IEPEMEHHOTO TOKa
C TIOMOILbIO BPALAIOILEroCcsi MArHUTHOTO MOJIS.

Hukosia B TeueHHe HECKOJIbKMX O€CTTOKONHDIX JIET BbIHALIMBAJI
3Ty M/el0, COBEPLIEHCTBYSI €e 110 TeX Mop, 0Ka OHa He obpeJa 10-
CTaTOYHYIO SICHOCTb [/ISl IPEACTaBJIEHHUS ee MyOJINKe U MOTyYeHHs]
nareHTta. B To xe BpeMsi oH npoaoskan paborars B Bynaneuure,
a B cBoOOaHbIE yachl pa3pabaThiBaj pa3Hble BH/bI JABUraTesei
Y MeXaHU3MOB Ha epeMeHHOM Toke. TecJia xoTesn cam co31aTh UH-
TerpajbHyI0 CUCTEMY /ISl pacrpesesieH!sl ¥ NpeBpalleHus 3JieK-
TPUYECTBA B MEXaHNYECKYIO 3Hepruio. [loCTOSIHHOMY TOKY HY>KHBI
ObLIM reHepaTopbl Yepe3 KaXKable HECKOJbKO KMJIOMETPOB, YTO Je