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FTJTABA 5
3JEKTPHYECTBO U MAIHETH3M

Yyenue 06 3JEKTPUUECTBE W MAarHeTH3Me ToOpasjio Mo-
JIOJKe, ueM MexaHHKa M onTeka. Kpome cnoBa «MarHAT» H
HECKOJIbKHX 3JIeMEHTapHBIX HaOJMIoNeHUil Haj HaTepThIM
SIHTapeM [ PeBHOCTh He ocraBHia Huuero Gosabine. (B Ku-
Tae yxe BO BTOPOM CTOJIETHH H. 3. 3HAJHM KOMIIAc, HO B
Erpony ou monan tosnbko B X111 cromerun.) Cpenhne Beka
Ay 3HAaHHE TOTO, YWTO Kaxjasi 4acTb MaTHHTa oGpasyeT
OnSTh MOJHEI MaTHUT. JloCTOMHBIM BHHMaHHS SIBJIsieTCS,
MOeT OBbITh, CTPaX, C KOTOPBIM BOCHPHHHMaJ XpuCTOHOP
Koaym6 Bo Bpewmsi cBoero uyrtemiecteusi B 1492 r. mepe-
MeHy cyuiectBoBapiero B IOxuoft EBpone BocToYHOIO OT-
KJIOHEHHMS] KOMIlaca Ha 3amagHoe. Jlaxe B mepBele MOJTOpa
CTOJIETHS Pa3BUTHS COBpeMeHHOH (DH3HKH HCTOPHS (PH3HTe-
CKUX HJell MaJio Hampapiagack B 3Ty o6sacTb, HECMOTPSA
Ha HECOMHEHHYI0 3acjayry Bumnsma [anbbepra (1540—
1603), KoTOpHIHl HCCAENOBAJ] MPH MOMONIH HeGOJBIION
MarHUTHOH CTPEJKH H3MEHCHHE CUJIOBBIX JHHHE BOJIH3H
HaMarHHYeHHBIX CTaJbHBIX INAPOB H YCTAHOBHJI COBep-
IIIEHHYI0 aHaJIOTHIO MX MeHCTBUf C HedCTBHEM 3eMIIM Ha
KOMIIaC, TOKOHYHB TEM <CaMBIM €O BCEMH NPEIaHHsIMU
0 BeJHMKHX MarHHTHBIX ropax xa CeBepHOM IMOJIOCE HJIH
o cune, ucxondued u3 Ilomsproil 3pespbl. OH nepBIi
OPUMEHHJI TEePMHH «3JIeKTpudyecTBO». Huuero He mame-
HUWIM Takxke uccaenoBanusi Otro Iepuke, kotopeil 3ame-
THJl OTTAJIKHBAHHE OJHHAKOBO 3apsiXKeHHBIX TeJ M IIO-
CTPOHJ IIePBYI0 MAIlKHYy, IIPOH3BOMSALIYIO 3JEKTPHYECTBO
IyTeM TPEHHs, a TaKXKe OTKPHI HaMarHHYHBaHHE KyCOdY-
KOB JK€Jie3a MAarHuTHBIM mojieM 3emyd. B Mexaumwke,
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OIITHKE, YYEHHU O TeIVIoTe U XHMHH IPOHCXOJHIO TJIy0oKOe
CO3HATEeJIbHOE HCCJeOBAaHHE IPEBHHX COKPOBHI JTOHAYY-
HOTO OIBIT2, KOTOPBIH HMeJs olpeneneHHoe 3Hayenue. IHo
B 006J1aCTH 3JIEKTPHYECTBA H MarHeTH3Ma JIHIIb [IPeaCTosIo
NPOATH COOTBETCTBYIOUIYIO <«IOHUCTOPHYECKYIO» CTaHIO,
npexzae 4eM MOXKHO OBUIO NPHATH K fICHBIM HpesiM. Mc-
cnepoBaresn XVII u mayama XVIII BekoB CTajKHBAaJIHCh
C TAKHMH CJOXHEIMH SIBJIEHHSIMH, KaK 3JIEKTPU3alHs Iy-
TeM TpeHHs, oOpasoBaHHe HCKPHl, BJAHSHHE BJIAXHOCTH
BO31yXa H [p., KOTOPHIE HEBO3MOXKHO OBIO OGBSICHHTL
13-32 OTCYTCTBUSl OCHOBHBLIX TIOHSITHH 3JIEKTPOCTATHKIL
Bce e B 5Ty 3M0Xy BO3HHK pPsif BaXKHBIX KaueCTBEH-
HBIX Habmiopenuil. Pasiyende IPOBOAHHKOB 3JIEKTpHUe-
ctBa H HsoasTopoB npoeesl B 1731 r. Credan Ipeit
(1670—1736); ®pann Inuuyc (1724—1802) nokasan B
1759 r., YTO MeXAY HHMH CYINECTBYIOT TEPEXO/bl BCEX
crynerneil. O6a Habmopanu BIEpBBIE HHAYKIHMOHHBIE HEI-
CTBUSl 3apsIKEHHBIX TeJl Ha H30JHPOBAHHBIE IPOBOIHHKH.
Cayuaiinbie nabmofneHuss npuBes B 1745 r. 3Basbna
I'eopra ¢on Kaelicra (pommwicsa sckope Iocae 1700 r.,
ymep B 1748 r.) B Kammune (ITomepanusi) u Ilutepa
Myimen6poka (1692—1761) B Jleiiiene K OTKPEITHIO Jiek-
MeHCKoll OaHKH — IepBOHayaJbHOil (OPMEI  3JIEKTpHYe-
CKOTO KOHIEHCATOpa, Haj NMOHHMAaHHeM KOTOPOIl TPpymuiacs,
Kpome OruHyca, Takke Benuamun Ppavkmun (1706—
1790). DpaHKIHE 12T TEPMHHBL IIOJOXKHTEJIBHOEY» H «OT-
punaTeIbHoe» 3JIEKTPUYECTBO. B CBSI3K C 5THM OTKPLITHEM
Horann Kapn Bunbke (1732-—1796) o6napyxun B 1758 r.
NOJSIPH3ATHIO AUITEKTPUKA — THIMYHEI NIPHMEp paHo Io-
SIBUBLIEroCs] M T03TOMY MOTEPAHHOTO OTKPHITHA. DJIEKTpPO-
¢dop, U3 KOTOPOTO HNOMKHA Oblla Io3/1ee PasBHTLCA HH-
OYKIIOHHAs] 3JEeKTPOCTaTHYeCKasi MallliHa, Gbl H3obpe-
Ten Anekcangpom Boapra (1745—1827). Dkcrepumen-
TaJIbHOE [0Kas3aTeNBECTBO NAaBHO IIpezTioylaraBIneiics 3JeK-
TPUYECKoil NPHPOAB! TPO3Bl, AaHHOe B 1752 r. PpaHKiIu-
HOM, TPOH3BEJIO OOMBINYIO U 'OIIPABIAHHYIO CEHCAIHIO.
IToHsiTHE <«KOJIMYECTBO JEKTPHYECTBa®», NMOBUIHMOMY,
yxe ¢ XVII cronetusa Oblio ofImuM HOCTOSIHHEM M C €a-
Moro Hayaja 0e3 cIlelHaJbHOrO OOGOCHOBAHHS GBLIO
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CBSI3aHO C MpeACTaBJIeHHeM O TOM, YTO HHYTO HE MOXKeT
OBITH CO3aHO HJIH YHHYTOXKeHO. Ele He MOT GHITH pelleH-
HEIM CIIOp © TOM, CYLIECTBYIOT JIH AB2 3JEKTPUYECKHX
«Qumorga», KOMIEHCHPYIOUHX AEACTBUS APYr Apyra, HJH
TOJILKO OJIMH, HMEIOILUICS B HJIEKTPHYCCKH HeATPaJIbHbIX
TeJax B OIPeIeeHHOM «HOPMaJbHOM» KoJuuectBe, Harn
COBpPEMEHHBIH B3TJIS[ AYaJ/HCTHYEH, IOCKOJBKY IIOJIOXKU-
TeJbHblE U OTPHIATEJBHBIE 3aPSAABE IPHIHCHIBAIOTCS HO-
CHTEJISIM PasJIMYHOH IIPHPOIBI, 1 B TO K€ BPEMSl YHUTAPEH,
TOCKOJIBKY CYLIECTBEHHEeHIIell COCTAaBHOH 4acThIo MaTepHH
OOBABJMSIIOTCSI aTOMHBIE si[pa — IVIaBHeHIHe HOCHTEJH
IIOJIOKHTENBHOTO 3JIEKTPHYECTBA.

B o6nacti marnetusma B cepeguHe XVIII croserus
OBELTIO M3BECTHO JIMIIL OJHO, OISITH IPeXKIeBpPeMEeHHOe H
II0OTOMY He HMeBILIee BJIUSHUS, OTKDPHITHE SIBJICHHSA IHaMar-
HeTH3Ma, KoTopoe GBijio o6Hapyxeno B 1778 r. AHTOoHOM
Bpyrmancom (1732—1789) mnpu oTTalkUBaHHE BHCMYTa
MarHHTOM.

Yyenne 06 3JEKTPHYECTBE CTAJI0 HAYKOH TOJBKO MMOCJE
yCTaHOBJIEHHs] 3aKOHa KyJioHa, coriacHO KOTOpOMY CHJA,
JIeACTByIOLas MEXIY ABYMS 3apsgaMd, o6paTHO IPOIOp-
LHOHaJbHa KBaApaTy PacCTOSTHHS MeXAy HHMH. DTOT 3a-
KOH HMeer cBoeoOpasHylo ucrtopuio. Ona HavaJsach ¢ Ipes-
NOJIOXKEHHH 06 ero CymecTBOBaHHH B CBSI3H C HBIOTOHOB-
CKHM 3akOoHOM TaArorerus. B 1767 r. Ilpuctou (1733—
1804) priosHe fICHO BHAEN yGeQHTEJBbHOE AOKa3aTENbCTBO
3TOTO 32KOHa B YCTAHOBJIEHHOM HM M JPYTHMH, HalpHMep
Ienpun Kapengumem (1731-—1810), siBienuu: 3apsig npo-
BOJHHKA HaxXOZUTCA LEJIHKOM Ha €ro IOBEPXHOCTH, B TO
BpeMsl KaK BHYTPEHHOCTBH IIPOBOJHHKA COBEPIIEHHO CBO-
fomHa OT 3JieKTpUYecKHx peicreuil. Ognako Ha TH Ha-
OJII0feHUST He oOpamajy HHKaKoro BHHMamus., B 1785 r.
Orioct Kymon (1736—1806) rmpousBes ONBITH C IO-
MOLIBIO KPYTHJBHBIX BecOB. OH HeNocpeacTBEHHO M3MEPHJI
Cwly MexJy ABYMSI MaJIeHbKHMH 3apsKeHHBIMH Ilapu-
KaMH, 4aCTHYHO IO CTATHYECKOMY OTKJIOHEHHIO BECOB, Ya-
CTHYHO II0 KOJe0aHUsAM IOABEIIEHHOr0 K STHM BecaM
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mapa. B cienyromeii paGore 1786 r. KyJon, He 3Hasi 0 CBO-
HX T[pPe[IIeCTBEHHHKaX, COOCIHHJ O 3allUTHOM IEeHCTBHH
NPOBOIHUKOB H BHIEJ TaKXKe B 3TOM J0Ka3aresbCTBO 3a-
KOHa 371ekTpHyeckux cui. OpHako 3Ta yacTe ero paGoThl
Obula COBEpIIeHHO 3a0HTa, TAaK YTO MHl Telepnb GOJbLIeR
YaCThI0 CBSI3BIBAa€M 3allUTHOe [eHCTBHE ITPOBOJHHKOB
¢ umeneM ®apanes. Ha coBpemennukos KysoHa npous-
BeJIH GoJIBIIOE BIETATIEHHE TOJBKO NEHCTBUTENLHO Ha-
IJSIIHBIE H3MepPEeHHsl [OCPEeACTBOM KPYTHJLHBIX BeCOB,
Gaarogapsi KOTOPHIM 3aKOH HocuT HMs KysoHa.

KynoH TOJMOXUI CHly, AEHCTBYIOIIYIO MEXAY IBYMS
3apagaMy, IpONOPLHOHAJBHON KOJHYeCTBaM 3JEKTpHYe-
CTBa II0 aHaJor#H ¢ sakoHoM Heiotona. JlokasareJnCTBa
OH HE MOT' [1aTh, TaK KaK HE HMeJ Mepbl JJis 3apsafioB.
Upeto onpepmesienyss 3T0fi Mepbl, H HMEHHO H2 OCHOBE 3a-
koHa Kyiona, Mul BriepBble naxomum y Iaycca.

Kyson mpumensin c¢Bo#l 3akoH H K Marmetusmy. Ho
37IeCb €ro OINbITH MeHee yOequTeNbHBl, Tak KaK HaKoIle-
HHE MarHHTHBIX «(DJIIOHIOB» Ha TOYEYHBIX [OJIIOCaX TpPen-
CTaBJANOCH BCErJa COMHHTEJBHBIM, XOTSl OH IIHITAJCH JO-
Ka3aTh 3TO 3apaHee IMOATOTOBJIEHHBIMH H3MEpPeHHSMH. 1o,
Y70 GBUIO NPaBHJILHBIM B 3TOM pacllpOCTPaHEHHH 3aKOHa
Ky/jioHa Ha MarHUTHBIE SIBJIEHHS], HAIJIO CBOE TOYHOE BEI-
paxkenue B IpuMenuMocTd nu(depeHIHaIbHOrO ypaBHe-
uusa Jlanmaca kK MarmetTusMmy, Ha yTo ykasan B 1828 r.
Jxopmx I'pun (1793—1841). BaxueiM sIBAsIeTCs IOJIy-
YeHHOE NPH MNOMOUIM KPYTHJBHBIX BECOB JIOKa3aTEJbCTBO
KyJsomoM TOTO, YTO MaruuTeoe IoJje 3eMyH coobLiaerT Mar-
HUTHOH CTpeJIKe BpaljaTeJbHBIEI MOMEHT, IPONOPIMOHANL-
HEI CHHYCY yIJI2 OTKJIOHEHHS OT MEepHIHaHa. DTO BJSeTCcs
OCHOBOH JIJIfl NOHATHS MarHHTHOTO MOMEHTA.

IIporpecc, BLI3BanHbLIE 32koHOM KyJjoHa, HTIOCTPH-
pyercs npumenenwemM B 1811 r. Ilyaccomom (1781—
1840) Teopun noreHImalna, PasBUTOIl paHblle AJf TH-
rorenus (ri. 3). JefictBurespHo, B 3akoHe Kysona unu
B 3KBHBJEHTHOM eMy paudbepeHnuajoHOM — ypaBHe-
Huu Jlamnmaca — Ilyaccona, a takike B OIblTe, TOATBEp-
¥KIamlleM [OCTOSHCTBO TOTEHIMaNa Ha TPOBOIHUKE, CO-
JIepKUTCS BCS JIEKTPOCTATHKA, TOCKOJBKY IUIJEKTPHUKH
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HE y4acTBYIOT B sBienusix. JlajbHeifmelf paspa6oTkoit
TEOPHH MOTeHmuana Mbl 06s3aHb, Kpome I'puHa, Kapay
Opugpuxy layccy (1777—1855), KoTopBIl BHICTYNIWI B
1839 r. co cBoeii 3HameHuTOl paboToil. DTa TEOPHUA OKa-
3ajia BJHSIHHe JaJleKo 32 TpejenaMu ee cobcrBeHHo# 06-
JIaCTH, TaK KaK Craja Mpoobpa3oM AJs MHOFHX ADPYTHX
ofnacrell MareMaTHYeCKOH (DH3HKH.
laycc gan yrioMsiHyTo€ OIpejiesieHHe KOJHYeCTBa 3JIeK-

TPUYECTBa Ha OCHOBaHHH 3akoHa Kysona. Exnnuneit konu-
YecTBa 3JIEKTPHYECTBA SBJISETCH, COOTBETCTBEHHO 3TOMY
3aKOHY, TO KOJIHYECTBO, KOTOPOE OTTAJKUBaeT C CHJIOH
B | AuHY paBHOE emMy KOJHYECTBO, HaXoAasuleeCss OT HEro
Hd paccrosuun B 1 cm. ['aycc pan neppoe aGCosOTHOE
vaMepeHHe MAarHUTHOIO MOMEHTa CTaJbHOIO MarHuTa H
Wbl MarHUTHOrO nosisi 3emad. Ero maremarudeckasi Teo-
pusi 3TOr0 TMoJs SBJSETCH HEIOCPEACTBEHHBIM H 3aBep-
matomumM Tnpoposkenuem pa6orel B. I'mmbGepra. [Maycc
OCHOBAJI T2KXe [EPBYI0 PANHOHAJBHYIO 3JIEKTPHUECKYIO H
MAaTHHTHYIO CHCTEMYy Mep.

~— Ho 3aKoH coxpanenusi 3JIeKTPUYECTBa BIIEPBHIE OBLI
mokazan B 1843 r. Muxaunom Papameem (1791—1867).
B u3omupoBaHHOM, COEOMHEHHOM C KOHAYKTOPOM 3JIEKTPO-
MeTpa «Belpe JUIS Jibfa» OH TNOMemaJ 3apsiKeHHHH Me-
TAJJIMYECKH# 112D, BUCAIIME Ha AJIMHHOHN IIEJKOBOH HUTH;
mMepofl ero 3apsna ABJSJIOCH PacXOXKNEHHEe JIHCTOYKOB
snekTpomerpa. Papajeit 1okaszas, 4TO 3TO PaCXOKAEHHE
He 3aBHCHT OT T€X IPEAMETOB, KOTOpBHIE eme HaxoasiTcs
B «BelIpe IJIsl Jbaa», U OT COCTOSHUS WX 3apsina. MoxkHO
3TOT 3apsi[ IMEePEHECTH MEJMKOM HJIM YaCTHYHO Ha APYTOil
TIPOBONMHHK; 3TO HE OKaXKeT HHUKAKOTO BJHAHUA. TOJBKO
KOrj2 BHOCSIT HOBEIE 3apsiibl B «BEIPO IJIf JibAa», OTKJIO-
HEHHE 3JICKTPOMETPa TaKkKe H3MEHSeTCs; OHO YKa3hIBaeT
ajre6panyecKkyl0 CyMMy BBEIEHHBIX 3apsiioB. DTOT OIIBT,
He yCTynaromuil 1o cBoeMy 3HaYeHHIO B 3TO e Bpems To-
Jy4YeHHBIM JIOKa3aTeJIbCTBAM 3aKOHA COXPaHEHHs] SHEpPTHH,
He HalleJ TakOH Ke ONIEHKH TOJBKO IIOTOMY, YTO Tpej-
CTaBJIeHHEe O Hepa3pyllaeMBIX 3JIeKTPHYeCKHX Quronaax
OBJIO y2Ke paHbIlle YCT2HOBJIEHO W HE HYMKAANOCh B 3a-
LyTe.
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Bropoii, moxer Owith erge GoJiee NJOAOTBOPHEI, IIar
Hayka o6 3JieKTpu4ecTBe COBepIIMiia Torga, Korma Aje-
kcauap Boabra (1745—1827) cpesas oTKPHITHE Ha OCHO-
Be HaGmogenuit Jlyumxu IaneBanu (1737— 1798) nan
Jsrylieybeill Jlanko#, KoTopble IIPOH3BEJH CEHCALMI0 H
HalllIH MHOro TocjenoBareseidl. Pemko HOoBoe HaGJjrome-
HHE SIBJISieTCSl CTONb TPYAHBIM JJiSl MOHUMaHHS, KaK 3TO;
9THM OTKPBITHEM OBl1a IMPoJIOXKEHa A0pora B COBEPLIEHHO
HeH3BeNaHHYIO 00JIaCTh.

IlepBrie cyyaiiiele HaOmonenus [anbpBaly Hax B3npa-
THBaHUeM JIATYIIEYBbHX JialloK, COGIHHEHHBIX ¢ MeTaJjuiiye-
CKOH CKOGOH, BOJH3H JEKTPHYECKHX HCKPOBBIX PaspsilioB
WJIH OpH TpHOJIHKEHHH rpo3bl ObIH (haKTHUeCKH NepBBIM
VKazaHHeM Ha 3JIeKTPHUeCKHe KoJjieGaHus; JATyILIeybs
Jarka peficTBoBaJia Kak «znerekrop». Ho jump GoJiee yeM
yepes CTO JieT (PUSHKH CMOIJIH 3TO MCIIOJB30BaTb. Torma
ke (1792 r.) uccaenoBaHHe M CYACTJIMBHE Ciydail mpH-
Besid 'anbBaHM K TOMY, 4ro OH CMOT BBHI3BIBATH B3JIparu-
BaHHsl JIaNOK JISITYLIKH OPH MOMOINM CKOGHL, CIeJaHHOMH
U3 JIBYX PasiUYHBIX METaJJIoB. ITO GEJI NePBBll rajibBa-
HUYECKUH 3JIeMEeHT; JIATYIIeYbs Jianka Oblia o {HOBpEMEHHO
€ro 3JIeKTPOJIMTOM H HHAMKATOPOM TokKa. o 3T0 He GbUIO
ocozHauno camum ['anbpBanu. OH nofiaraj, MoxeT GhITH He
COBCEM HEIPaBHJIBHO, YTO Tepen HHM SIBJIEHHS KHBOTHOTO
3JIGKTPHYECTBa, KOTOPHIE YK€ MOaBHO OBLIH H3BECTHHl Y
3JIGKTPHYECKOI'O CKata H JPYTrHX pHIO.

Boabra Takxe sanmiman B 1792 r. sro Bosspenue. Ho
mocJie JUIHHHOTO Psima OIEITOB OH BCe Gosiee U GoJiee Ipo-
HUKaJICS MBICABIO, YyTo OHOJOTHYeCKHi OOBeKT — JAry-
meybsl Jiallka KM Jaxe 4YeJOBeYeCKHH sI3bIK — HMEIOT
TOJIBKO BTOpoOCTENEHHoe 3HaueHwe. B 1796 r. oH coBceMm
HCKJIIOYMJI 9TOT MOMEHT H BBICKa3aJl CYINecTBEHHOe Ipej-
NIOJIOXKEHHE O «LHPKYJSILMH» 3JEKTPUYecTBa B LEIH IpO-
BOJIHHKOB, KOTZla OHa COCTOMT H3 ABYX (ujin GoJee) mpo-
BOIHHKOB «IIEPBOrO» KJiacCa H OJHOro NPOBOJHHKA «BTO-
poro» kjaacca. O IepBEIil BBeJ ITH IOHSTHS, TaK Ke Kak
TIOHSITHE CTallHOHapHOTO 3JeKTpuyeckoro toka. Ormpasich
Ha 39TO HoBoe 3HaHHe, OH cKoHcTpyupoBai B 1800 r. Bojib-
TOB CT0JI6, 3TOT NPOTOTHN TaJbBAHHYECKHX 3JIEMEHTOB,
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TIOSIBHBIIKXCS B TOCJENYIONIHE TOABl B JECATHJICTHS, KakK
Ipu6H TIOCKE JOXKAs. SHAMEHHUTEIM CTaJl TaKXKe «OCHOBHOMH
onbiT BoJsibTay, KOTOPLII A0JXKEH OB IOKas3aTh 3apske-
HHE JByX METAJIOB IIpH CONpHKOCHOBeHHH. COBpeMeHHas
kpuTHka (DM BapGypr) ero noapeiBaer: MEXAy JBYMS
MeTaJJIHIeCKHMH ITaCTHHKaMH HMeeTCs BCerza emie Bo-
Jsinast PocJIofika, B (GaKTHYECKH TO, 4T0 u3Mepsiyi Bosbra,
OBLTIO HalpsIKEHHEM Ha TOJIOCax OTKPHTOIO rajbBaHuye-
ckoro 3jyementa. Ho NpaBHJIBHEIM H OCHOBOIIOJIAT AIOLIUM
O6bli0 yKasanve BospTa Ha TO, YTO B YHCTO METaJlIHYe-
CKOI cpesie, CKOMBKO OB Hu OBLIO pa3jIHYHBIX METaJlIOB,
MOMEHTaMbHO 06pa3yeTcsi aJeKTPHUeCKoe PaBHOBECHE, KO-
TOpOe HCKJIouaeT Jiio6oit TOK. TOJNBKO TeMIlepaTypHELE pas-
JIHYHA TOPOKIAIOT TOK (TEPMO3JIEKTPHIECTBO). DTO OBLIO
o6uapyxeno B 1821 r. Tomacom Horannom 3eeGexom
(1770—1831).

DJIEKTPOJIN3, B KOTOPOM MBI Tellepb BHAMM IIPHYHHY
BO3HHMKHOBEHHS] T'aJIbBAHHYECKOTO TOKa, OBl ONHUCAH yiKe
B 1797 r. mo anemenra Bosapra Anexcannpom I'ymGosba-
tom (1769—1859) (crsixaBUIEM GOJIBILYIO CJaBy CBOHMH
JIOCTHXEHHAME B OIHCATENBHEIX €CTECTBEHHBEIX HayKax).
On Ha6MI012J JEKTPOJH3 B LENH ONHONO LHHKOBOTO U
OMTHOTO CepeOpsIHOTO 3JIEKTPOLOB C IPOCJIOMKOH BOOB Me-
¥y wump. D'enmanenmit Qanraszep Morann Busbresibm
Purrep (1776—1810) nmosyuss nyTeM 3JeKTPOJH3a METaJ-
JINYeCKyi0 MeJb H3 pacTBopa MeaHoro kynopoca. On obHa-
PYKHJ TaKke HIAEHTHYHOCTh CTaTHYeCKOTO W rajibBaHHye-
CKOT'O 3JIEKTPHYECTBA, IPHMEHSIS JI7151 5JIEKTPOJIH3a Pas3psJibl
aefinenckoil 6aukn. OH IepBEHI YCTaHOBHJ, YTO XHMH4Ye-
CKHE IIPEBpAaLEHUs SBJSIOTCH NPHUYHHOE BO3HHKHOBEHHS
TOKa B ragpBannyeckoM 3Jiemente. B 1800 r. T'emdpn
Jlapu (1778—1829) navyan cBoM 3HAMEHHUTHE 3JEKTDPOJIH-
THYeCKHe HCCJeNoBanus, Koropele ero npupenau B8 1807 r.
K OTKPBITHIO I'ajIbBaHHUYECKOTO BBIIEJEeHHs LIEJOYHHIX Me-
TajinoB. Biaromaps KoOJHYECTBEHHOMY H3MEPEHHIO MacChl
IIPOAYKTOB 3JIEKTPOJIH32 OH OTKPBII JJifl HCCJIeJOBaHHS
HalpaBJeHue, Koropoe NpHBeso B 1834 I. K 3aKOHY 3KBH-
BajienTHOCTH Muxanna ®apanes (1791—1867), B 1853 r.
K paboram Horanna Bussresema I'mrropda (1824—1914)
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0 TiepeIBHIKEHHH HOHOB, B 1875 r. k oTkpbiTHIO DpHApH-
xoM Koabpaymiem (1840—1910) me3aBHCHMOCTH TNOJIBHK-
HOCTH HOHOB, a2 B 1887 r. K TeopHH 3JeKTPOJHTHYECKOM
mucconmanun Cpaute Appenmyca (1859—1927). 3ameya-
TeJLHOE 3aBeplleHHe HalleJl 3TOT 3HAMEeHHTHH psAx oT-
KpBITHI B TEOPHH 3JIEKTPOABHKYIIHNX cua Basnbrepa Heph-
cra (1864—1941).

TeM caMbiv GbliIa 3aBepllleHA TEOpHs TaJbBAHHIECKOTO
Toka. [IpaBja, IpencTaBJeHHe O TOM, YTO, HallpHMep, HOH
HaTpHs JOJKeH CBOGOMHO NBHTATECS B BOJHOM pacTBOpeE,
HE pearHpys XHMHUECKH € OKpYyXKalollel cpenoii, BCTpe-
YyaJi0 BHAYalle 3HAYMTEJbHOE COIPOTUBJIEHHE; YacTo He
IpPH3HABAJIH DPasHudsi MEXKAY HelTpaJbHBIM aTOMOM H
noHoM. Ho Teopusi nosyunsa Takpe MHOTOYHCJIEHHBIE 11011~
TBEPXKAEHHS, YTO CONPOTHBJIEHHE IIOCTENEHHO 3arJIoXJo.

Otkpoitie Bosbra nosoxuio Hauano psiay eme apy-
rUX JIMHMH pasBUTHS. [ ajJbBaHHYeCKHE 3JIeMEHTHl JaBaju
TOKH COBCEM APYTOH CHUJIBEl H NPOOOJIKHUTEILHOCTH, YeM Te,
KOTOPHIE TNOJNY4YajHuCh IyTeM paspsifa KOHJEHCaTopa.
B 1811 r. OsBu nipu noMoru Gatapen us 2000 sanemeHTOB
NOJYYHJI BOJNLTOBY OYTY, KOTOpasi CJYXKHJa 3SJeKTpHye-
CKHM HCTOUHHKOM CBerTa fo0 Tex nop, roka B 70-x romax
XIX crometnss oHa He OBLIa MOCTEINIEHHO BHITECHEHA H30-
6perennoll Tomacom Dpnconom (1847—1931) oceernTesib-
HoO# Jamnoii. Baaromapsi sjiemenTaM CTajan JOCTYNHBL HC-
CJIeIOBAHHI0 MaTHHUTHBEE NEHCTBHS TOKA.

C nayana XIX Beka CymecTBOBaJIO MHOTO DPas/IHUHBIX
IIPeATIONIOXKEeHHH O CHJIaX, HEHCTBYIOIIHX MEXIY 3JeKTpH-
YeCKHMH M MATHHTHBIMH (DJIOHNAMH; 3TH IPENIIONOXKEHHS
IIPUBEJH K HCCJIEIOBaHHAM B3aUMOMEHCTBHS MEXK)ly Mar-
HUTHBIMH TIOJIIOCAMH M OTKPBITEIMH BOJIbTOBEIMH CTOJIGaMHU.
He3aBUCHMO OT TaKHX JIOXKHBIX NyTell H 4UCTO ciyuaiiHo
I'anc Xpuctoan 3pcren (1777—1851) wuaronkuyacs B
1820 r. Ha GakT OTKIOHEHHS] MaTHHTHOH CTPEJKH 3JIEK-
TPHYECKMM TOKOM M HalleJ IIocjie 3TOTO TaKXKe COOTBET-
CTBYIOIII€E HalpaBJIeHHEe CHJIBl Maruura, nedcrByromeil
Ha KOHTYp C TOKoM. Meuorue ¢usuky, ocoGeHHO (paH-



rl1. 5. 3AEKTPUYECTBO U MATHETH3M 59

LY3CKHE, CTaju HCCJAEA0BAThH BHOBL OTKPHITYIO 00JIACTh,
H B TeYeHHe MABYX JieT ORJIH CO3/1aHBl OCHOBHI 3Ji€K-
TpomargetHsMa. Crauana Jlomuuuk ®pancya Aparo
(1786—1853) u JKosed Jlyu Teit-Jlroccak (1778—1850)
HabJjionaju HaMarHWYHBaHHe KyCKa Kene3a MoJ BJHS-
HHeM TOKa, NPOXONSIIero IO NPOBOJOKE, HAMOTAHHON Ha
}Kene3o. D10 OBUI IEPBBIE 3JeKTpPOMarHuT. B ToM xe romy
Anppe Mapu Awmnep (1775—1836) ycranoBHT cBoe 3Ha-
MeHHTO€ TPAaBHJIO TUJIOBIA JIJIA ONPENEsCHIS HanpaBJieHHs
MarHMTHOTO CHJIOBOTO IIOJI IIO0 OTHOLIEHHIO K MPOBOJHHKY
TOKa W Halllesl, YTO OAWHAKOBO HaIlpaBJeHHBIE TOKH IIPH-
TSTHBAIOTCH, & NPOTHBOIOJIOKHO HaIpaBJjieHHble — OTTaJ-
kuBarorcsi. OH nokasan, 4To CoJieHOHA NeHCTBYeT KaK Mar-
HUTHBIH crepxkeHb. OpHoBpemenno JKan Darucr buo
(1774—1862) u ®enurc Casap (1791—1841) Ha ocHo-
BaHUHM pe3yJIbTaTOB ONBITa CHOPMYJIHPOBANH HA3BaHHBIN
[0 UX MMEHH 32KOH MarHHTHOTO [JefiCTBHSl OTMEJBLHOTO
sJieMeHT2 ToKa. ®apapeit B 1821 r. nomgsepr meliCTBHIO NO-
CTOSIHHBIX MAarHHTOB MOABHXKHBEIE YaCTH LEMH TOKa M, Ha-
06opoT, MarHuThl JeficTBHIO TOKOB. 1lociie sToro B 1822 .
Awmrniep rnokasan B3aHMOJEHCTBHe JIBYX 3JIEKTPHYECKHX Iie-
neit ToKa U NPHHAJ ero 32 MCXOMHBIH IYHKT AJsi CBOEro
OCHOBHOI'O 3aKOHa 3JIeKTPOJHHAMHUKH — TePMHH, KOTOPHIR
BIIEPBBHIE NOSBJISAECTCA MMeHHO y Hero. OcoGeHHOe 3Hade-
HHe HMeJIO, IpaBaa TONbKO Yepe3 CTOJIeTHe, ero O0ObsCHe-
HHE MarHeTH3Ma y¥e He IOCPe[CTBOM IBYX MarHHTHBIX
(QJIFOHIOB, HO AeHCTBHEM THIOTETHYECKHX MOJEKYJIAPHBIX
TokoB (1821—1822).

W3 3tux mMaruuTHBIX AefiCTBHI TOKA GBUIA MOJydeHa
Mepa asis cunbl Toka. B 1826 r. Cumon Om (1787—1854)
NP TNIOMOLIM SACHOrO PasjeseHusl NOHATHH <«3JeKTPOIBH-
KYLIasg CHJIay, «yPOBHH HaNPSXKeHHA», «CHJ2 TOKa» BHI-
BeJl Ha3BaHHLIH II0 ero HMEHH 3aKOH IPONOPLHOHANBHOCTH
MEeXIy CHJOH ToKa M PasHOCTBIO HaNPSXKeHuil, NpHYeM
KO3(HIERT NPONOPIHOHATLHOCTH 03Hayasl CONPOTHBIIE-
HHe TpoBogHMKa. OM TIOKaszaj, YTO CONPOTHRJIEHHE
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TIIPOBOJIOKH TIPOTOPILHOHAJIBHO JJIMHE M 0GpaTHO IIPOIop-
IIMOHAJIBHO €€ CEYEeHHIO, M 3aJI0XKHJ 3THM OCHOBHl JJIfl
NOHSATHSI yAeJbHO# 3JeKkTporpoBofHocTH Tel. Ho 370
TOJIBKO OIHA H3 TPEX KOHCTaHT, KOTOPHIE XapaKTepH3YHT
TIoBezieHue JiFoGOTo BeliecTBa B OTHOIIEHHH 3JIEKTPHYECTBA
H MarTHeTH3Ma.

B 1847 r. P. Kupxro¢ (1824—1887) cmor paspemutb
[poGJeMy pasBeTBJIEHUS] TOKa IyTeM YCTaHOBJIEHHS Ipa-
BHJI, HA3BaHHBIX [0 €r0 HMMEHH.

Baxuefiiiee NpuMeHenne 3JEKTPOTHHAMHKa Haulia B
tesierpade. B 1833 r. 'aycc u Bunbrensm Bebep (1804—
1891) panu npubmun QyHKUHOHHpOBaHHS Telerpada Io
OIHOH JIMHHH.

TTocne 1822 r. HacTyIHJ IIEpEPBIB B PAa3BUTHH 3JIEKTPO-
MarHeTHsMa, XOTsl [0 3Toro ObLIa HCCJEN0BaHA TOJBKO
MOJICBHHA HTOH TPYIIB ABJEHHH.

B 1831 r. ®apagell oTKpBYI, YTO AEHCTBHID TOKOB Ha
MarHHT COOTBETCTByeT oOOGpaTHoe AefCTBHEe MaTHHTa Ha
tok. OH HaMarbiBaJl Ha KeJe3HO€ KOJbLO [BE KaTYIIKH
U3 IPOBOJIOKU H INpolyckald TOK Yepes IMepByH KaTyILIKY;
cpasy e Iocje BKJIOYEHHsS TOKa B TNEPBOH KaTylIKe Bo3-
HHKaJ TOK BO BTOPOH; NPH BHIKJIOUEHHH TOKa B IIEPBoH
KaTylike Bo BTOPOH IOSIBISVICS TOK [POTHBOIOJOKHOTO
HanpaBJaeHusl. TeM caMbiM OBTa OTKPBITA HHAYKIMS, H
Qapagell B IoCHepyOIHe ToJbl BBISCHHJ €€ pPasjiHYHBEE
topmel. B 1833 1. ero HeCKoJIbKO HesICHEIE YKas3aHus o Ha-
IpapJieHHH HHAYIHPOBaHHBIX ABHxKeHHHA TokoB 3. X. Jleni
(1804—1865) coenuHHA B NpaBusio, HasBaHHOE IO €TO
HMenH. Bekope NosiBUTHCh HHAYKIHOHEEIE MAIHHBL, KOTO-
pble BHIpaGaThIBaJH 3JIEKTPUYECKUN TOK 0Ge3 IpUMEeHEeHHs
raJbBaHHYeCKUX 3JeMeHTOB. Ho oco6enro GoJblioit
noxbeM B 3TOH 06jacTH Hadajcs nocie 1867 r., kKorpa
B. Cumenc (1816—1892) sameHus HCOOJB3YEMBIE B HH-
OYKIHOHHBIX MAaIllMHAX CTaJbHBIE MATHHTH 3JEKTPOMArHU-
TaMH, KOTOphble IUTaJHUCh BHIpaOaTEBaeMBIM 3TUMH Mallii-
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HAMH TOKOM; HMEHHO B 9TOM 3aKJIOUaeTcsl NHHAMOSJIEK-
TPHUYECKHH MPHUHIHIL

DJEKTPOJMHAMEKA J1alla BO3MOKHOCTb YCTAHOBHTE BTO-
Pyl0, He3aBHCHMYI0 OT 3akoHa KyJioHa, cHCTeMy Mep.
Moxno, HanpuMep, B KauecTBE €JMHHIBI CHJIbI TOKA BbI-
OpaTtb Takoif TOK, KOTOpHIH, NpoTekas B JJIHHHOM IPOBOJ-
HHKE Ha pacCTOSIHUH OJIHONO CAHTHMETpa OT BTOPOTO Ta-
KOTO e MPOBOJIHHKA € TAaKMM Ke TOKOM, JlefiCTByeT Ha
eMIUHUILY JUIMHBI TOCHEIHEro C CWJIOH B OfHY JAMHY. JTa
9JIeKTPOMArHUTHAsl eIWHUIA TaKoBd, UTO paBHAas efl cuna
TOKA4 B TeUEHHE eIUHUIEI BpEMEHH JIaeT KOHIEHCATOPY e/H-
HHIly KOJNUYECTBa 3JEKTPUUecTBa. DTO € HeOOXOUMOCTLIO
NpHUBEJIO K BOMPOCY 06 OTHOIUEHHH K SJIEKTPOCTATHUYECKOH
enuuuIe, onpeneneHHofi sakoHom Kysona. M3 coortsert-
cTByOIMX (OpPMYyJN YBHAENH, YTO 3TO OTHOLICHHe HUMeeT
pasmepuocTh ckopoctd. Ero snauenue uamepus B 1852 r.
Buseressm Bebep (1804—1891) ¢ yuBUTEIBHBIM PE3YJlb-
TATOM: 9TO €CTh CKOPOCTb cBera, paBHasi 3 - 100 cu/cex.
Jxeme Knepk MakcBean (1831—1879) nposepun stor
pesynbrar B 1868—1869 rr. ¢ GoJsiee BHCOKOH TOYHOCTHIO,
TaK KaK 3TO UMEJIO OCHOBOIOJIAraroniee 3HaueHue 115 9J1eK-
TPOMArHHTHOI Teopu# cBeta. B manbpueiiieM orpenenenye
3TOr0 OTHOIIEHHS OBUIO TAK YCOBEPIIEHCTBOBAHO, UTO H
cefiyac CuMTaeTCS TOYHBIM H3MepeHHEM CKODOCTH CBeTA.

[MpumMensieMble B HacTosliiee BPeMSl B TeXHHKE 3J€EK-
TPHYECKHE eJIMHHIBI — aMIep, OM, BOJLT H JAp. — Cbuin
ycraHosJieHH B 1881 1. MIHTepHALMOHANBHBIM KOHTPECCOM
B ITapuxke. B 1O Bpems, B CuJy HEAOCTATOUHOrO IMpeJBH-
JIeHHSl Pa3BUTHS TEXHHKH, He pelllajiiCh NPHHATH 3JEKTPO-
MArHATHYIO €IMHHUIYY CHJBl TOKA Kak TEeXHHUECKylo eJlu-
HHIlYy, TAK K4K OHA Kasajach HeNpaKTHYHO OOJIbIUOH, H
ONpeNeNInId aMnep Kak /1o 5T0H eIMHHIBL.

Bo Bcex ynoMsiHyTBIX JO CHX IMOp H3MepPEHHSX HMEJH
IeJo ¢ TOKAMH B METaJUIMUECKHX IpoBOAHMKax. B 1872r.
Tenpu Poynanp (1848—1901) nokasas, 4To KOHBEKIHOH-
HBIE TOKH CTATHUECKHX 3apANoB Ha ABUIKYIIMXCS Te/jax
OKAa3bIBAIOT TOYHO TAKOE 3Ke MAarHuTHoe JefcTBHe.
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OTKpbITHST 3JEeKTPOAMHAMHKH IIOCTABHJH TEODHIO Iie-
pel 3aauaMu, KOTOpble B OTJIHYME OT BCeX IPEXHMX 3a-
Jay He Morjiu ObiTh paspelleHbl paccMOTPEHHEM IEH-
TpanbHBIX CWJ, JEHCTBYIOINMX MeXJy MaTepHasbHbIMH
TOUKAMH W 34BUCSINMX TOJBKO OT PAacCTOSTHUSL. Ammep H
Qpauny dpucr Hefiman (1798—1895) u mpexpe Bcero
Buaerensm Befep paspaGotann HoByio Teopuio. OcHOB-
Hoil 3akoH BeGepa (1846) oxBaTuJs Bce, uTO TOTAa 3HAIH
06 3MEKTpPUUECTBE, NOMYINEHUEM, UTO CHJA MEXAY JBYMS
3apsiaMH 33aBUCHT HE TOJIBKO OT PAacCTOSTHHS, HO TaKXke
OT CKOPOCTH H YCKOPEHHUS, UTO TOKH SIBJISIIOTCS JBUKYIIH-
mucs 3apspamu. Ho 1890 r. sakon BeGepa urpan GoJib-
iy poab B Hayke. Ho BCe 3T Teopuum CTpajanu TeM
HELOCTATKOM, YTO OHH JONycKanu nanbnopeiicrsme. Ilo-
CKOJIBKy Oblia NMpU3HaHA KOHEYHas CKOpOCTh paclpocTtpa-
HEHUS 3JIeKTpUUecKux maeficTBuil, OHM JIMIUIAJNUCH TOYBBL
OHU CBUJIETENBCTBYIOT EINE CErofHST 0 TOM, KaK TSIKeN
Obl1 OyTh HMO3HANUsST B 3TOW OGJACTH, K KaKUM GOJBIINM
U3MeHeHHAM BceX (U3NYEeCKHUX BO33PEHUH OH MPHUBEJL

Boxpem B paspaGoTke NpaBUJIBHOTO NOHUMAHUS 3JIEK-
TpUYECKUX W MATHUTHBIX sBJIeHUil Obl1 Muxaun Qapanef.
B 1837 r. on 06HApYyxUJI BIUSHHE AUSJEKTPHKOB HA 3JEK-
TpocTaTuueckue siBJeHusd; B 1846 u B Nocaenyiomye rombl
OH MMoKasan 001Nyl paclpocTPaHeHHOCTh JAMAMATHUTHBIX
CBOHCTB B MPHUPOJIE, B TO BPEMS KAK HNapaMarHeTH3M SB-
JsieTcsl UCKMIOUeHHeM. Torjla ke y Hero BO3HUKJO HpE-
CTaBJIeHUe, UTO 3JIeKTPHUUECKUEe W MAaTHUTHBIE NeHCTBUS He
HelOCPEeICTBEHHO WIYT OT TeJl K TeJaM, a NepeHoCATcs
yepe3 JIEXAIHUH MeXAy HUMH AU3JEKTPUK, KOTOPBIH CTa-
HOBUTCSI MECTOM  3JEKTPUYECKOTO WJIW  MATHUTHOTO
«IIOJISIy, — 3TO MOHSTHE TaKxke BBefleno Papajeem. YKa-
3aHHO€ BO33peHHEe pas3BMBAJIOCH IIOCTENEHHO B Hpollecce
€ro 3KCIEePHUMEHTOB.

«3ITUM 0ODBACHSETCH TO, YTO B ONYGJMKOBAHHEIX pa6o-
Tax OH BBIPAXKAET CBOU WJeW B (POpPMe, OCOGEHHG MpH-
criocoG2ieHHoTt 711 Bo3HMKAWIlell Hayku. B camom pene,
€ro MaHepa IHCAHUS 3HAYHTEJLHO OTJAMYAETCS OT MaHephl
TeX (U3UKOB, KOTOpble, KaK AMnep, GblH IpPU3BaHbl 06-
Jieub ee HJled B MateMaTtuueckyw ¢opmy». Tak onenusaer
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Hxemc Knepx Maxkcpesn *) pabotel Papajiess 1 HECKOJIBKO
Janpliie OH mpoJonxaer: «Moxer GBITh Ajisl HayKu SIB-
JISIeTCA CUACTAWBBIM OGCTOSITENBLCTBOM To, uTo Papaaett
He OBLI COOCTBEHHO MaTeMATHUKOM, XOTSI OH OBLIT B CcOBEp-
IIEHCTBE 3HAKOM C HOHSTUAMH NPOCTPAHCTBA, BPEMEHH H
cunbl. IlosTtoMy oH He mpTa’ncs yroyGasTbcsl B WHTEpec-
HBle, HO YHCTO MaTeMaTH4ecKue HCCIACLIOBaHuS, KOTOPBIX
TpeGoBaau ero oTkpuTHs. OH GBI JaJieK OT TOTrO, YTOGHI
06Jieub CBOUW pe3yJabTaThl B MateMaruyeckue (OpMYJIH,
aubo B Te, KOTOPHe OfOGPSANNUCh COBPEMEHHBIMU €My Ma-
TeMaTuKamu, Ju6o B Te, KOTOPEE MOIVIM [1aTh OCHOBaHWe
HOBEIM HauuHaHuaM. bjaromaps atoMy OH mnoxydun Jo-
CyT, KOTOpHIH TpeGoBajicsl eMy Ajs paGoThl, COOTBETCTBYIO-
el €ro AyXOBHOMY HAalpaBJeHuIo, CMOr COINIaCOBATD UIECH
C OTKPHITBIMM UM (pakTaMu d CO3[aTh €CJU HE TeXHuue-
CKUH, TO e€CTeCTBEHHEIH $I3BIK [JI51 BHIPAXKEHHUSI CBOUX pe-
3yapTatoBy. O CBOMX COOCTBEHHEIX HCciemoBanusax Makc-
BeJU1 TNpubaBisier ciaepyioinee: <« TNpeANpuHSN  CIe-
IMaseHO 3Ty paboTy B HAMEKAE, UTO MHE YOACTCH [pu-
nath ero (1. e. Papages) umesM U MeTOLAM MaTeMaT-
YECKOE BHIPAKEHUES.

JHefictBuTesbHO, MakcBesj B CBOEM MEPBOM COUMHE-
Hun 1855—1856 rr. ¢opmyaupyer mMareMaTWyecKd IIOHS-
THe cunoBEX JuHun Papanes. Tak Kak oH 0cO66HHO TIia-
TeJBHO aHaNM3UpyeT XapakKTep CUJIOBBIX JWHHUE SJEKTPH-
Yyeckoro TOKa, €My YIaercss BHIBECTH XOPOILO H3BECTHOE
HaM BekTopHoe auddepeHnuanbHOe ypaBHeHMe JJs cTa-
[{UOHAPHBIX TI0JIeH, COOTBETCTBEHHO KOTOPOMY KaxKaas Jiu-
HUSI TOKa o6pa3yer BuXPEBYIO JUHHIO MAarHUTHOTO MOJIS.
Ho gns Bcero manbrefiinero pelialpmuM IIaroM, Hau6o-
Jee cBoeoGpasHoft paGoroift Makceesna GeLla €ro CTaThsl
1862 r. **), B XOTOpOH OH BIEpPBHIC NPUGABASIET K TOKY
NPOBOJIMMOCTH TOK CMEICHUS], BOSHWKAIOIUH B KaxKioM
IU3JEKTPHKE T[IPH H3MCHEHHUW HANpSXKeHHOCTH 3JEKTpHU-
UecKOro moJsisl ¥ BCerja Aalomuil BMeCTe ¢ TOKOM MPOBOH-

*) Lehrbuch der Elektrizitit und des Magnetismus, English —
Cambridge, 1873; Deutsch von B. Weinstein — Berlin, 1883, 1. 11, 216,
*¥) Philosophical Magazine (4) 23, 12 (1862); ypasuerne (112).
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MOCTH 3aMKHYTHIH oOmuil Tok. MakcBest NpHIIeN K 3TOMY
IIOCPEICTBOM THIIOTETHYECKO!  KBA3uMEXaHHYeCKOH Mo-
nend. HuKTo He paccMaTpHBaJ 3TOT BHIBOJ, KK y6eIuTeb-
HOE J0Ka3aTeJbCTBO, H MakcBens1 fame He MOMECTHA €ro
B cBOeM o6mupHoM yueGuuke 1873 r. Ho ouenb unTEpECHO,
yro MakcBeJs1 HMEHHO Ha 9TOM OGXOAHOM NYTH COBEpILHJ
CBOE pelamplnee OTKPBITHe. DJIEKTPOMATHHTHAA TEOpHUS
cBera (1. 4), T. e. yUeHHE O TOM, YTO CYINECTBYIOT SJIEK-
TPOMArHUTHEIE BOJIHEI, DAacpOCTPAHSIIOIIHECST CO CKO-
pOCTBIO CBeTa, OblIa TOJNBKO HEOOXOOHMMBIM CJIEICTBHEM;
Maxkcsesn BeiBen ero B 1865 r. Ilepenoc cHybl anekTpo-
MarsuTHBIM noJeM MakcBeln cBell K HaNpSKeHHAM, KO-
TOpBIE HOCAT TEMNEepb €ro UMs H KOTODHE aHAaJOTHYHE!
YIpYruM HanpsikeHusiM, ucciegoBanubiM Komm (ro. 2);
OHH OWIHYAIOTCS OT MOGAEAHHX TOJNBKO TeM, UTO He
cBA3aHbl ¢ jedopManuedt marepud. bonee Toro, Gyayus
BBI3BAHEl HCKJIIOUUTENBHO TOJIEM, OHH MOTYT HMETb MECTO
Jlaxke B MycTOTe, B OTCYTCTBHH BcSIKofi Matepuu. B coort-
BETCTBHH € 3THM B YHCTO SJIEKTPHUECKOM HJH YHCTO
MArHHTHOM II0Jle HMeeTcsl HATsDKeHHe BAOJb KaxKjoH
CHJIOBOH JIHHHH, a TIepNeHAHKYJSPHO K Helt — [aBie-
HHE TOH K€ WHTEeHCHBHOCTH. JIMIIp Hanpspkenust Maxc-
BeJUIA [pPUBETH K YTOUHEHHIO (OHSITHSI  GJIMSKOJEH-
CTBHSI. »

Taxk GBLIH MOJHOCTBHIO 3AJIOKEHH (PH3HUYECKHE OCHOBH
coBpeMeHHOH Teopuu 3jektpuuectBa. B 1890 r. T'enpux
I'epnt (1857—1894) npupan 3akoHy uAyKIuH Papanes
¢opmMy nuddepeHnuanbHoT0 ypaBHeHHsl, KOTOpOe AOMO0JI-
HsleT fapHoe MaxcresioM auddepeHnuaIbHOe ypaBHEHHE,
Tem camblM cHctema ypaBuenuil Makcpesna, B KOTOpoO#
MBl BMecTe c I'eprieM YyCMaTpHBAeM CYIIHOCTb TEODHH
MakcBenna, NPHHANA TAKOH SCTETHUECKH COBEPIIEHHBIH
CHMMETPHUHBIH BHA, KOTOPBIH, NPHHHMAs BO BHHUMAaHHE
BceoGbeMoNIee «hpu3NdeCKoe COJECpPIKaHHe CHCTeMbl, NpH-
BJIEKAET HAC TOYTH KaK oueBHIHOCTE. Ho Bce xe 370 ObLI0
TOJBKO (hopManbHbiM genoM. Jlums B 1884 r. BO3HHKNA
teopus IlofinTuHra o nortoke sHeprud (r1. B) H HosBH-
auce otkpbitusi I'. A, Jlopentna u Amwpu [lyankape
(1854—1912) oTHOCHTEJNBHO CBfI3U NOTOKA 3JieKTpoMar-
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HHUTHOH SHEPrHH C SJIEKTPOMArHUTHEIM HMIYJbCOM. IDTO
03H4yaso, OJHAKO, TOJBKO HEKOTOpoe HONOJHEeHHe, a He
CylllecTBEHHOE H3MEHEHHE OCHOB TeopuM Makcesa.

HecmoTpst Ha CBOI0 BHYTPEHHIOW 3aMKHYTOCTh H IIOJ-
HOE€ COOTBETCTBHE C ONBITOM, Teopusi MaxcBenna TOJBKO
[OCTEIIEHHO Haxojusa npusHanue cpenu ¢usukoB. Conm-
KOM HeoOBIUHBIMM OBUIH ee uzaed. Jlaxe momau Mmacimraba
Ilenmpmronsna u Bosbumana MHOro JeT NOTpaTHIX Ha
OBJIAJICHHE €10,

B 1879 r. Bepannckass AkazeMust ocTaBuiIa KOHKypC-
HyI0 3aj1auy: SKCIIEPUMEHTAJbHO J0KAa3aTh BJUSHHUE IH-
5JeKTpPUKA Ha MAarHUTHYW HHAyKuuio; B 1887 r. ee paspe-
wna I I'epn nocpenctBoM GHICTPHX KoaebGanuil. BaxubM
pe3ybTaToM NOJOGHBIX PasMBIILIEHUH SBUJIOCH TaKIiKe
uccnenopanue Konpana Penrrena (1845—1923) B 1888 .
OH o6HapyxWiI, UTO MAarHHUTHBlE AEHCTBHSA IBHIKYIIEroCcs
3/JeKTPHYCCKH NHOJSPH30BAHHOTO JH3JEKTPHKA TAKOBH KE,
Kak JeHCTBHS SJEKTPHYECKOr0 TOKA. DTO COOTBETCTBYET
unee dapajes. Mb HasEIBAEM YCTAHOBJICHHBIH 3((eKT
tokoM Pentrena. Orkpurue B 1888 r. sjeKTpOMArHUTHHIX
BOoMH ['epneM noJoxuio KoHen, BceM coMHeHusiM. M3
yhdcia KojeGaHu# H AJHHB BOJIH OH HENocPeICTBEHHO
orpesiesMyl CKOPOCTh HX pPAaCHpOCTpaHEHHsT U Halen ee
paBHOH CKOpPOCTH CBETA.

IlpenucTopust 5TOr0 OTKPHTHS CBfI3AHA C COUHHEHHEM
TFenpMroabna «O coxpaneHud cuably (1847, . 6). Hs
pa3MuHBEIX HAaGIIONCHUI HAM paspsnaMH JeidJeHCcKHX 6a-
HOK ¥ OCOOEHHO H3 HE3aBHCHMOCTH IIOPOKIAeMOTo IIpH
5TOM J2KOyJIEBa TEIJa OT BCeX OCOGEHHOCTEH INPOBOJIOKH,
3aMBIKawIe# KoHTyp, ['enbMroJsibll 3ak/JIIOUHJI O KoJaeba-
TEJLHOM Xapakrepe paspsiga. TouHO TaK xe B CBA3H C
NpUHIMIOM coxpaHeHusl sHeprud Busbsm Tomcon (sopn
Kenbeun) gan B 1853 r. MareMaTHUYeCKyl TEOPHIO 3TOTO
SIBJICHHMST, K KOTOPOH MBL €[[Ba JIM UTO-HHOYIb MOYKEM IIpH-
G6aButh. DBepenn Buabrespm Pepgepcen (1832—1918)
Habmogan ¢ 1858 mo 1862 r. st KoJeGaHHS B BHAC

5 Bax. 857. M. Jlays
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paspsiiHOH MCKpel BO BpamjamomeMmcs sepkane. B 1870 .
Opunpux Buierespm bBesoapn (1837—1907) sBHO o6Ha-
pyxus KoJaeGaHHS B TPOBOASINHUX IPOBOJOKAX CO CBO-
GONHEIM KOHUOM H B Lielld pe30HaTopa C Pas0oMKHYTBHIM
HCKpOBEIM TpoMekyTKoM. Ho BmepBrle B pykax Iepna
nojo0HbIE pPE30HATOphl CTAJNH CPENCTBOM HCCJIEIOBAHHS
BOJH B arMmocepe, cpeAcTBOM JIOKA3aTEJBCTBA HX MOJIS-
pH3all¥H, OTpaXkEHHs, MPEJOMJIEHNS, a Takwxke HHTepde-
PEHIH; OHH JAaJd BO3MOXKHOCTb TAKKe H3MEPHUTH JIJIMHE!
BOJIH ¥ TEM CAMBIM CKOPOCTb paclpoCTpaHEeHHs.

Bonuel, ¢ KOTOpeEIMH 3KcrnepHMeHTHpoBas Il'epll, Geliu
CHJBHO 3aryXawiuiMu. Eciu Mel Telepp MOKEM TNOBTO-
PHTB €ro OIBITHL C HEe3aTYXAaIONMMMH BOJHAMU H, CJE0Ba-
TeJBHO, ¢ GOJBIIEH TOYHOCTBIO, TO 3THM MBI OOSI3AHBL TEX-
uuxe. Ho 3ta Texumka npomsa TpyXHBH nyTe go 1913 r.
H T1033e, I0KAa HAYUYHJIHCh TMOJydYaTh He3aTyXawlHe
BOJIHEL HAa OCHOBe IpHHIMNAa oGpatHoil cesisu (ra. 1), uro
OBlJIO HCIOJMB30BAHO JJIST GECNPOBOJNOYHOTO Teqaerpaga H
JAPYTHX NOAOCHBIX LieJieil.

Kak 3a HrlotoHoM nocnemoBana 3M0Xa MaTeMaTu-
yecKoro ©OGQGOpPMJEHHST MeXaHHKH, TaK OTHHIHE HACTy-
ngna nopa MareMatduyeckoll o6paboTku Teopur Makc-
Bessa. JIas npepcraBieHusi MArHUTHBIX BHXPEBHIX MoJelt
CTAIHOHADHBEIX TOKOB YK€ B MPeHHE BpeMeHa OblLl BBe-
JeH BekTop-NoTeHuHasn. Temepb eMy H CKaasipHOMY IIO-
TEHIHaNy 3JeKTPOCTATHKH OBLT MPOTHBOTIOCTABJEH 3aMas-
IeBawolnEi motepnual, BeefieHund B 1898 r. Anndpenom
Mapu Jlvenapom u B 1900 r. dmunem Buxeprom (1861—
1928). B 3TOM mnoTeHIMaJse KOHEYHasi CKOpPOCTh Pacmnpo-
CTpaHEHHUs] 3JIEKTPOMArHUTHBIX BOJH HaXOQHT CBOE Hau-
6osee uerkoe BolpaxeHHe., Ilepeuncienne Bcex Hccaeno-
BaTeJel, KOTOpble MaTeMaTHUeCKH peIlajH BaXKHbe
HayuyHEIE M TeXHHUYECKHE MpoOJeMbl MEPEMEHHKIX 3JEKTPH-
YeCKHX TOJiell, BBIXOJHUT JaleKO 338 PaMKH AAHHON KHHTH.
B coBpemeHHOM H3J0kKeHHH Teopusi MaxkcBessia fiBJsieTCs
3aMeuaTeJbHBIM TBOPEHHEM, PAaBHOIIEHHBIM MEXaHHKE.
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B nauane XX Beka yuenue o6 3JEeKTPUYECTBE H MarHe-
TH3ME€ KAa3aJoCh JOCTATOYHO 3aBEPIIEHHEIM, TeM OoJee,
uTO0 HE33a[OJro A0 3TOro aTOMHCTHKA BHECJA MOPSIJIOK H
SICHOCTh B TOHUMAHWE fIBJICHUR pa3psifia B pa3pekeHHBIX
razax. OQHaKo MMEHHO B CaAMOH CyIEeCTBEHHOH o6JacTH
3TOro y4eHHs, B 00GJACTH 3JEKTPONPOBOJHOCTH, GHUIO OT-
KDBITO HOBOE HeoxujaHHoe siejenue. B 1835 r. msmepe-
ausive . X. Jlenna (1804—1865) 6wljIO MOKAa3aHO, UTO
CONPOTHBJIEHHE METAJUIOB MPH OXJaXKAEHHH YMEHBIIAeTCo.
Kamepauur-Onnec (1853—1926) wuccaepoBas 3to sBJE-
Hue npu temneparype 10° K, mocrurayro# B 1908 r. npu
oxuzKeHud requsl. OH Hame), yTo Yy MeTaJIoOB, HANpUMep
y 3o0s0Ta, cepebpa, Meau, HMeeTcsl HEKOTOPOe KpHTHYe-
CKOEe 3HAYeHHE CONPOTHBJIEHHS, HHXKE KOTOPOTO OHO He
nanaer. Ho B 1911 r. oH ofHapyxua cHavana y pryTH,
4 3aTEM y CBHHILA, 0JIOBA H HEKOTOPHIX APYTHX METaJJIOB
BHe34IlHOe HCYe3HOBEHHE COLPOTHBJEHHS SJICKTPHYECKOMY
TOKY, K4K TOJBKO TeMIeparypa najaja HUiKe KpHTHue-
CKOHt TOYKH, XapakrepHoil jJisl 3THX Ten. Tak Gewia ycra-
HOBJIeHa cBepxnpoBopuMoctb. B 1914 r. Kamepmnuur-On-
HeC MOKa3aJ, uTO TOK, IUPKYJUPYIOUME B CBEPXIIPOBOJS-
IEM KOJbIlE, He H3MEHSUICS MO BEJHUHMHE B TEUEHHE He-
CKOJIBKHUX JIHelt 6e3 NpUIoXKeHHs] KAKOH-JHO0 3JEKTPOBH-
xyme# cunel. Hakoren, Kamepaunnar-OunHec Haliesn Takike,
YTo TpH TOCTOSTHHOH TEMNEpPaType CBEPXIPOBOAMMOCTD
MOXKeT OBITh pa3pylleHa JefiCTBHEM MATHUTHOTO MOJIS,
NocJie Yero BCTYNAeT B CBOH mpaBa sakoH Owma. Hanps-
KEHHOCTb MArHUTHOTO TOJISl, DU KOTOPOM EIe COXpa-
HSIETCSl CBEPXIPOBOJIIMOCTh, H3MEHSIETCSl [0 Mepe MOHH-
KEeHUS TEMIIEPATYPH ¥ Y YHUCTHX METAJJIOB MOKET AOCTH-
ratb HECKOJBKO COT raycc.

IMocaenyiompe HccjaefoBaTesNd NPUGABHIN K CIHCKY
CBEPXIPOBOJIHMKOB €INE HECKOIBKO UHCTHIX METaJUIoOB, a
TAK¥KE PSJL CIIABOB H XHMHYeCKHX coendHenuit. B. I'aas
U €ro COTPYAHHKH 3aMETWIH, YTO KDHUTHUECKOE 3HAYeHHe
HaANpPS2KEHHOCTH MOJST JUIS CBEPXMPOBOAAINEH MPOBOVIOKH
33BHCHT OT HAMpPABJIEHHS] MArHUTHOTO IMOJISI 10 OTHOIIEHHIO
K ocd npoBosokH. OObsICHEHHE 3TOMY SIBJIEHHIO Jall B
1932 r. M. Jlays. Ecim noMmecTHTh CBePXIPOBOAHHK
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B OJIHOPOJIHOE MAarHUTHOE TIOJNE, TO OH JAeOpMHUPYeT 5TO
noJe, MOTOMY YTO CHJIOBBIE JIHHHH OOXOJASIT €ro, Kak 3TO
NoKasaJs Ha OcHoBe Teopuu MakcBesna TaGpuans JIlunm-
man (1845—1921). Ho cxkartue CHIOBBIX JHHHH 0GYCJIOB-
JIHBAET YCHJIEHUE TOJIST B ONMPENENIEHHBIX TOYKAX MOBEPXHO-
CTH; CBEpPXMPOBOJMMOCTb paspyluaercs, Kak TOJBKO B Ka-
KOH-JIHOO TOUKe JOCTHUTaeTcsi KPHTHUECKOe 3HaueHHe IOJsl.
D10 MNOATBEPIUJH B MOCJEAYIOIHE TroAb H3MepeHHs
l'aaza u ero coTpyAHHKOB Ha CBEpXMpOBOAHHKAX pas-
JHYHOH (HOpMBL

Ho Bce xe cBepXIPOBONHHK He SIBJSIETCS] MPOBOAHHKOM
B cMblcyie Teopur MarcBeana. Hesbasi ckaszatb, uTO OH
OTJIMYAETCSl OT JAPYTHX MNPOBOJHHUKOB TOJBKO OGECKOHEUHO
Gonpmcit npoBojuMocTbio. Torga MarHHTHOe IHoJsie, Mpo-
HHKasl BHyTPb NPOBOJHHKA, JOJIKHO OBUIO BB «BMOpaXKH-
BaThCA» B HEM MpPH NajieHHH TeMIIepaTyphl HHUXKe KpUTHe-
ckoii ToukH. Ho B 1933 r. usmepenus B. Mefichepa u
P. Oxkcendenpya nokasasni, YTO OHO HPH 3TOM OVAET BEHI-
TECHEHO, IIPHYeM He CYIIeCTBEHHO, MPOH3BOJSIT JIH PaHbIIe
OXJaxkKIeHHe HHMKe KPHTHUECKOH TOYKH, a MOTOM BO30y-
JKJIAI0T MArHHTHOE [oJie, WJH HaobopoT. ITOT 3QQeKT
Melicuepa Ttpebyer nomosHeHHSI Teopus Maxcpenna Ha
COBEPIIEHHO HOBBIX OCHOBAaX.

ITo Bompocy 06 OTHOILIEHHH 3JICKTPOMAarHHTHOTO MOJSI
K ero s3apsifaM B3rasiiel (GH3HKoB MeHsuHch. IlopoGHo
TOMy Kak HbIOTOH H ero nocjenoBaTeNu paccMaTpHBaJH
TPaBUTANMI0 KaK MNPUYHHHO 0O0yCJIOBJIeHHEIH pesyJsbTar
JelcTBUs Macc, TAK KaxAbllt (pH3MK MepBOHAYaJbHO pac-
CMAaTpHUBAaJ 2JeKTPUUecKHe CHJIBl KaK pesysabraT JHeHcTBUS
3apsanoB. ®apanell 1 MakrcBesna BEIBHHYJIH Ha NepeaHHi
IaH TOHATHE IONsl, a4 3apsnibl OBUIM cBeJeHH K CBOETro
poia CHHryJSIPHEIM ToukaM nossi. Ho oTHomeHHe omsith
[lepeBEePHyYJIOCh, KOTJla B CBfI3H C 3JIEKTPOHHOH TeopHeill Ha
nepeAsUi TJIAH BHEICTYNHJH aTOMHEIE HOCHTENH SJIEKTPH-
UeCKHX sjeMeHTapHex 3apsinoB. HaMm kaxercsi, uTo HH
OJIHO M3 5THX BO33peHHH He COOTBeTCTByeT (akraM. 3a-
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PSIOE! U 1OJie HACTOJIBKO CBSI3AHE! ADPYT C JIPYT'OM, YTO OJTHO
He MOKET cyinecTBoBarth 6e3 jpyroro. Ilostomy Hayka
MOKET C OJIMHAKOBHIM YCIEXOM KakK MpHHMMAaTh 3apsiibl
38 OCHOBY JJIsl MO3HAHMS TOJs, TAK M 3aKJII0YaTh 0 3a-
psioax H3 W3MeHeHMEl 3JIeKTpHYeCKHX CHJIOBHIX JIMHUH.
ITO — JIOTMUECKHe 3aKJIIOUeHUsl; OHW He HMEIT Jeja C
peaNbHbBIM OTHOLIEHWEM IpHYMHEL W ciaenctBus. To e,
KOHEUYHO, OTHOCHUTCSI K B3aWMOOTHOLIEHUSIM MeEXJy IMoJeM
TATOTEHUST W ero Maccamu.

CBoeo6pa3Hn OTHOIIEHHST MeEXJAy Y4eHHeM 06 3JeK-
TpuuecTBe U Mexanukoii. Kax yxe rosopuiaock, Makcsenn
nuranest B 1862 r. naTh MeXaHHUecKyro KapTHHY MarHuT-
Horo nonst. Ilo3nvee, B mepuoJl mporpeccUpyioliiero mnpH-
3HAHWS €r0 TeOpUH, MHOrMe NHTaluch 6ojiee pannoHaNb-
HEIM MyTeM TMPENCTaBUTh MEXAaHHKY 3(Hpa KAK OCHOBY
Ias1 Takod KapTuHe. U [0 M3BecTHOH CTermeHW MOKHO
MOMUMHUTE TEOPHIO JHMHEHHHIX 3aMKHYTHX (KBa3HCTALHO-
HApHHX) TOKOB TEOPHMH UHUKJOB, paspaoraHHoi ['esnbM-
rojblleM Ha OCHOBe Mexanuku. Ho 310 He GoJibllle, uem
MaTreMaTHUeCcKdsl aHaJorusi MexAYy Pa3jIUYHBIMU BHIAMH
¢usnueckux mnporeccoB. Bo BCSIKOM caywae oHa Xapak-
TE€pHA JI151 IPOHUKHOBEHUS 3JEKTPOANHAMUYECKUX BO33pe-
HUH B IIMPOKWE KPYIH; MOCJENHEE WIIIOCTpUpYETCS TeM,
YTO COBpPEMeHHHII HWHXKeHep yame OOGDbsCHseT HelcTBHe
MEXaHHUECKNX MAaITHH Yepe3 COOTBETCTBYIOLIYIO SJEKTPHU-
yeckylo cxeMy. Ho nocremenso x 1900 r. moesuin, uto
oflilee CBelleHUE 3JIEKTPOAMHAMUKM K MeXaHUKe HeBO3-
MOKHO.

C 1880 r. mocrerneHHO BHICTYNAana IPOTHUBOIOJOXKHAS
MBIC/Tb: CBECTH MeXaHMKy K 3JeKTpoauHamuke. To, uTo
IBIKYINUHACS HOCUTenb 3apsifia Hecer ¢ coBOH cBOE 3Jek-
TPHUYECKOe ToJe W YTO OH MMeeT KOJMYECTBO ABUIKEHMs,
CBSI3AHO C Hjeell 3JEKTPOMATHUTHOIO MPOUCXOXKIEHHSI
vHepTHONl MaccH. Hekoroprie neTanuck aobyio Maccy
paccMaTtpuBarh Kak 3JEKTPOMAarHuTHyio maccy. B 1902 r.
3T0. BO33P€HNe HAILJIO CBOE MAaTeMaTHueCKoe OTpakeHue
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B Teoprn Makca A6parama (1875—1922) orHocuTENBHO
UMIyJbCa ABUIKYIIErocs 3JeKTPOHA, NPEACTABJSEMOTO B
BHIe 3apAXKEHHOro MIapa; Macca HoJy4ajack 3aBHCSIIEi
OT CKopocTH, U GopMysaa AGparama noJaroe BpeMsI KOH-
KypHpoBaJia ¢ pensiTBUCTCKOH Qopmymoli (T 2).

Ho u ot 10l upen ¢usuka orourna. OnblTel AajH, Ha-
KOHell, OJHO3HaYHOe pelleHHe B IOJL3Y PeNATHBHCTCKOH
¢GopMysel; K ToMy ke Teopusi AGparama mnosyvana Jnis
IMPONIOPLHOHAJLHOCTH MeEXJAY 3Hepruefl u mHokosimeHcs
Maccoit apyro#i kKo3((UIMEHT, ueM BHICTYHAKIMH B 3iiH-
IITETHOBCKOM 3aKOHEe WHEPTHOCTH 3HEPTHH, HallleAlleM
NONHOEe MOATBEpXeHHe B sfepHofi usuke (ra. 11).
Onnako B KayecTBe MOJATOTOBKH PeNSATHBHCTCKOH JMHA-
MUKH paGoTel AGparama uMmesu GOJbIIOE 3HAYEHHE.

Eciu penfiTuBuCTCKAaA OUHAMUKA TAKKE COBEPIIEHHO
HE3aBHCHMAa OT KAaKOTro-JIHGO MNPEACTABJEHUSI O Hpupofe
CWJl W, TaKuM 006pa3oM, TAaKKe He3aBUCHMAa OT 3JEKTPO-
JAUHAMUKH, TO MOCAEIHSIS BCE K€ HIPaeT PElarIyio poJb
Ipu OTKPHITHM 3ToH IMHAMUKU. V3 ONBITOB, KOTOpEIE
ObUTH CKOHLEHTpHpoBaHEl B AuHaMmuke HblOToHA, Hesb3s
6blJIO IPUATH K TEOPUH OTHOCHTENLHOCTH DiinluTefiHa; OHY
OBlIM HEOCTATOUHO TOUHBL JIOCKOJILKY 3JEKTpOINHAMHKA
npuBesla K CBS3aHHOMY ¢ IpeoGpasoBanusiMu Jlopenria
IMPUHLUITY OTHOCUTENLHOCTH, OHa OGYCJIOBUJIA TaKXKe Iepe-
XOJl OT HBIOTOHOBCKOH JHHAMHUKH K peJIATHBUCTCKOH.
B 3TOM YHCTO HCTOPUUECKOM CMEICJE COBPEMEHHAs UHA-
MHKa OCHOBBLIBAETCSI TAKKE Ha 3JEKTPOAHHAMUKE.

Hoeefinme uccnefioBalusi Mo MAarHETH3MY BHIXOASIT 3a
npemesl  YUCTOH 3/erkTpoAnHaMukU. CorJIacHO TEeopHH
MaxkcBesia HaMarHyueHue IpoTNopIHOHATBHO MATHATHOMY
IOJI0 B COOTBETCTBUU C ONBITAMHU, OTHOCAIIMMUCH K OHA-
MaTHHTHBEIM U cJa0o MapaMarHUTHeIM TeaaM. B xenese,
HHKeJe, KoGaNbTe H HEKOTOPHX CIVIABAX, B KOTOPHIX BIEp-
Bhle OBELT OTKPHIT MarHeTHsM, NpH pacTyliell cmiae IoJs
llaMarHyueHne JOCTUTaeT 3HAUeHWS HACHIIEHUS, KOTOpoe,
KOHEUHO, JIEXHT JaJeKo 3a IpelejaMu HaMarHWueHus y.

LY
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Jpyrux BemectB. sl TBEpARIX MeTAJUIOB, KaK, HanpuMep,
GoJLIIMHCTBA COPTOB CTaJi, HaMarHuueHue Booflie ro-
pasao MEHBIIe 3aBHCUT OT CHUJIBI IOJisl, UeM OT NpeaBapH-
TenbHOK 0OpaGoTku. B mpoTHBHOM ciyuae He OBIO OB
nocrosinHoro Maruuta. Jas nomo6Gueix Bermects B 1880 r.
Smune Bap6ypr (1846—1931) oOmapyxua siBjieHue, KO-
TOpOE He3aBHCUMO OT HeTo oTKphlI B 1882 r. Jlxemc Adnb-
¢pen Isunr (1855—1935) u HasBan ero TrHCTEPE3HCOM:
B TOM CJyuae, Korjla IoJie Bo3pactaeT oT HyJisi, HaMarHd-
YeHHE INPOUCXOAUT WHAYE, YeM TPH ero YORBAHHH L0
Hyas. C HamarHuueHHeM, CJeIOBaTeNbHO, CBsizana paborTa,
KOoTopasi B MaruuTe npeppamaercs B Temory. Eme nopa-
suTenbBee Guio otphTHE IThepa Kropu (1859—1906).
On pamen B 1895 r., uro AMaMarHeTH3M HE3aBHCHM OT
TEMITepaTyphl, B T0 BPeMsi KaK NapaMarHHTHAS BOCIPHUM-
YHBOCTb, HANPOTHB, C VBEJHUCHHEM abCOJIOTHOH TeMrepa-
TYPHE yMEHBIIAeTCs 00paTHO TNPONOPUHOHANEHO el. HTo
Kacaercl (eppoMarHeTHsMa, TO INpH XapaKrepHoifl st
BemectBa «temneparype Kiopu» (masi xenesa osa paBHa
774°C, nns mukens 372°C, jpnsi KoGankra 1149°C) om
NEPEXONHT B HOPMANBHEI NapaMarHeTH3M, IOCTENEHHO
YMEHBIIAIOMKHCH C BO3pacTaHHEM TeMIrepaTyphl. Teope-
THYECKOe OOBSICHEHHE pA3JINYHOTO NMOBEJECHHS qua- ¥ napa-
MarHuTHOro BemnectBa man B 1905 r. Iloaw JlaH:keBeH
(1872—1946). B To BpeMsi Kak JHaMarHeTH3M OCHOBHI-
BaeTCsi Ha WHAYKIHOHHOM HEHCTBHH MAarHuTHOTO MOJSs Ha
9JICKTPOHE], HaXoAsIIIHECS] B MOJEKyJe, NapaMarHeTH3M
BEI3EIBA€TCS CBOGOAHO BPAIMAIOIINMHUCH 3JeMEHTapHEIME
MarHuTaMu C ITOCTOSTHHBIMH MOMEHTAMH; II0JI€ 34CTABJSET
HX TPHHSTL ONpPENEICHHOE HANpaBJCHHE BONPEKH BO3Jel-
crBuIO TensoBoro ABmxkenus. B 1907 r. Ilvep DpHer Beiic
(1865—1940) pacrnpocTpaBug CTATHCTHYECKYIO TEPMOIM-
HAMHUCCKYIO TEOPHIO Ha (eppoMarHeTHsM, CO3M4B THIO-
Te3y BHYTPEHHEIO MACHHTHOTO MOJIsI, HaIpsKEHHOCTh KO-
TOPOTO XapakKTepHa JJisl Tela ¥ JJs ero HaMarHudeHusl u
KOTOpO€e Hapsily C MATHHTHHM IOJIEM CONEHCTBYeT OpHeH-
TALMH 3JEMEHTapHBIX MarHuToB. Kagoil 6B MPpOH3BOJBHOM
HU KazanaCb BHauane 3Ta runoTesa, Befic 6w Ha mnpa-
BuibHOM nyTH; B 1927 r. TefisenGepr CMOTr CBeCTH
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BHYTPEHHEE TIOJIe TOCPEACTBOM TEOPHH KBAHT K «CITHHY»
3JIEKTPOHOB. T€M CaMbIM MarHeTH3M TOROOHO 3JEKTpHYC-
cTBy OblI CBen€H K NMEPBOHAYAJBLHHIM CBOHCTBAM 3JEeMCH-
TapHbIX yactal (ra. 14).

Ot asToll TeopuM MO0 KOJHUECTBCHHOI'O TIOHMMAaHWS
cBoficTB deppOMArHETHKOB IyTh, KOHEUHO, NaJeKuHd H OH
eme He BriosHe npoJdioxkeH. Cpelln MHOI'HX 0GCTOSTENLCTB
IpH 3TOM HIPAIOT poJb, HANpuMep, KpPHCTAJJIHIECKas
CTPYKTYpA, YIpyTHe HANPSKCHHS H IPHMECH.

Kak nogaszan JeGait B 1912 r., Teopus MaruernaMa
JlankeBeHa 6€3 BCAKHX OCOBOPOK MoXKeT GHITH NMPHMECHEHA
K OOBSICHCHHIO 3aBHCHMOCTH OT TEMNEpaTyph! 3JEKTpHUYC-
CKOH BOCNPHUMYHBOCTH KHIKOCTEHl W Ia3oB, MOJCKYJH!
KOTOPHIX 00JaNaloT TIOCTOSIHHBIM DJEKTPHYCCKHM MOMCH-
TOM; DJEKTpPHUYECKAas BOCIPHUMYHBOCTL TAaKKe YMEHb-
maercs o6paTHo NpONOPIHOHANIEHO abCOMIOTHOH TeMmepa-

Type.
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