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37a kHUra — 06 MCTOPMMK DMEKTPUHECTBA, O PA3BUTUU HAYKU O HEM,
O TOM, KOK JIIOAK YMYAPHUIMCE NOCTABUTL cebe Ha cnyxBy 3Ty morydyio cu-
Ny NPUPOAbI M B KOHUE KOHLIOB CO3NANM CBOM 3NEKTPUYECKMIA MUPY», BHE
KOTOPOTO, KOK KAXETCS, M XUTb-TO HEBO3MOXHO. [lonpobyite npencra-
BUTb ceBe Ha MIHOBEHMWE, HYTO 3MEKTPMYECTBO BAPYI MCHE3HET M3 HALIEH
XM3Hu... KnuTenu ropoaos nuLLATCS HE TONLKO CBETA M TEMNA, HO U BOAbI U3
BOAOMNPOBOAM, rG3d, TPAHCMOPTA, G 3HAYMT, U ROCTABKM NpoaykTos. Berta-
HeT Bce NPOoM3BOACTBO. XM3Hb CHAYANA 3AGMPET, A MOTOM NPEKPATUTCS.

CeroaHs HUKaKas APYras SHeprus He crnocobHa obecneynts HOpMasnb-
HYIO XM3Hb oblecrsa. Ho eeab Tak 6uino He Bcerpa. «SnekTpUYEcKomy
MUPY» BCETO-TO CTONETHE C HEBONbLIUM...

Koe-kTo 13 yutatenei moxet soapasuts: «Ho Toraa npu yem 3gecs mc-
TOPUSIZ DNEKTPUYECTBO — OAMH M3 pasdenos ¢uanku. Pusmka — Hayka
O CTPOEHWM MATEPUU M O 3OKOHOMEPHOCTH NPUPOAHLIX SBAEHWA. 3ame-
TUM — NPUPOAHbIX, TO ECTb OBBLEKTUBHbBIX, HE 3ABUCSALUMX HM OT TOUKM 3pe-
HMS, HW OT YCITOBWIA, HX OT BONM cnydas! He nydiue nu oCTABUTL «MCTOPHION
obulecTBy, pa3BUTUE KOTOPOTO BCE-TAKM 3ABUCUT OT BOMM CAYHYAR U OTAENb-
HBIX JIM4HOCTEH? TaK MU yX HYXHA HOM McTopus Haykue [paxge apa —
BCErAa HeTbipe. Mup coctout us atomos, a sakon Oma Tpebyer, utobsi
cuna Toka Bceraa Buina NPONOPLUOHANEHA HANMPAXEHUIO M 0BPATHO Npo-
nopuMoHansHa conpoTueierniol Passe HEAOCTATOYHO 3HATL 3TW 3AKOHbI
M YMETb NPUMEHSTb X HA NPAKTUKES»

OrtseT He Tak NPOCT, KaK MOXET Noka3saThes. Bossmem, k npumepy, nu-
TEPATYPY MK reorpaduio, XUBOMNUCH MM ACTPOHOMMUIO, BO3BMEM HAYKY
Hayx — dunocoduio... Bpsa nm yenosek MoxeT cunutats cebs cneumanmc-
TOM, HE 3HQAS WCTOPMK TOK OTPACNM, KOTOPOM OH 3axumaeTtcs. Kaxgas
HAYKO, KAOXAAS OTPACb UCKYCCTBA PA3BMBAETCS, CeayeT 3a CBOMM Bpe-
MeHeM, OTKpbIBaeT ans cebs Hosoe u oTcTpaHser crapoe. «OTcTpanseT,
CMOTPUTE, KOKOE OCTOPOXHOE CNoBo. He oTBpackiBaeT, a MMEHHO OTCTPa-
HSET, MOTOMY HTO NOPON AXe B CAMbIX, KA3ANOch Bbi, CTPAHHLIX NOCTPO-
EHUSIX CTAPOro TAATCR HEMPOPOCLIME 3EPHA TAKMUX OTKPLITMHI, BO KOTOPbIX
eLUE W MBICNIBIO He fOBpancs Yyenosek.

A MHOTO 1M HAM M3BECTHO CMELMANMUCTOB, UHXEHEPOB-3NEKTPUKOB,
nsobpeTareneit, SHAWMX, K TPUMEPY, Ty XE€ UCTOPHIO NEKTPOTEXHNKMS
B TexHMYeCKMX UHCTUTYTAX, FOPAO MMEHYIOWMX CEBS CEroaHs «yHUBEPCH-
TETAMM», PEAKO BCTPETMULb AaxXe HAKYILTATUBHBIA KYpPC UCTOPUK LUCLMN-



fKHBI, OcHOoBONONArawowWwein no Npodunio Bysa. M 4acro, 4To rpexa TauTs,
€e UCTOPMU HE 3HAIOT 1 CaMM NPENoAABaTeNy.

Mexay Tem, xak 1 Bcs Gpuamnka, Hoyka ob 3MeKTPHUIECTBE NOAHG 3aXBATLI-
BAIOLLUX MPUKNIOYEHUH, 3TO HACTOALLAR «APAMa naei». He 3Haq ee uctopun,
MOXHO, 3ATPATMB MACCY YCUIMK, «m3obpecTu senocunen», 10 ecth ybuTs
BPEMS HO CO3AHME AOBHO U3BECTHOrO, HA M30BPETEHNE YXe CO3AAHHOI.

Bosemute apyron npumep. 3a cTporumu HOpPMYTUPOBKAMM 3QKOHOB
CKPbITHI MMEHO KX NEPBOOTKpLIBaTenei. [ins yenoBeka «He MCTOPUHECKOTO»
5Tn HOPMYNUPOBKHM TAK M OCTAIOTCS HA BCKO KM3Hb CKYYHBIMM HOPMYNamM,
BEIDAXAOLMAMM 3OKOHOMEPHOCTU TeXHWYeCKMUX sBnenuid. McTopuueckoe
Xe 3HUHWUE [AET HOM BO3MOXHOCTb Yepes Cyabbbl U IMYHOCTU TBOPLIOB No-
HSTb NOTUKY HQYYHOW M MHXEHEPHOM MBICIM, YBUAETbL NYTH MPEOAONEHMS
HensbexHbIX TPYAHOCTEN M NPENATCTBMM, BCTAKOLWMX HA MyTU NPOrpecca.

EcTe 1 ewle oaHo kauectBo y nctopun Haykn. OHA HEOBLIKHOBEHHO MH-
TepecHa. 8 yx He roBopio 0 PpuaMKe, CBAAHHOM HENOCPEACTBEHHO C NPAK-
TUKOW Yenoseyeckon feaTenbHoCTH. Boabmute matematiky. Cxonsko B ee
MCTOPMU YAMBUTENbHbIX TIOAEH, CKONbKO TeHWeB. A KAKME «eKCMUpoB-
CKue» CTPACTU PA3bITPLIBANKMCE B HAYYHBIX MEMYApPAX M HG CTPAHWLAX
xypHanos... M kasanocs 6ui, paau vero?.. Mnn scnomunte MNeepa Pepma,
OfHOrO W3 CO3NATENEeN OHANMTUYECKON FEOMETPUN U TEOPUH YNCE, C ero
3HAOMEHWTON TEOPEMOM, AOKA3AHHOM B 0BLiem Buge Toneko 8 1995 rony.
Mpoutute apamatuyeckyto uctopmio xusnm [xeponamo Kapaaro, nians-
SHCKOrO MATEMATUKA, $GUNOCoda W BPAYA, C YbMM WMEHEM CBR3AHA W
bopMYyna peLlueHrs HemMonHoro KyBMHEecKoro ypoBHEHMS, W naobpetenue
KAPAAQHHOTO MEXAHM3MQ, ... [pouTtuTe 0 ero apocTHuix cnopax ¢ Hukkono
Tapransei, COBPEMEHHUKOM M COMEPHUKOM... [1poUTUTE, U BaM OTKpPOETCS
TAKOW YAMBUTENBHBIA MUD CTPACTEH, NOBed M NOPAXEHWI, YTO «CyXas U mo-
HOTOHHAS» MATEMATMKA 3AUIPAET BCEMM LBETAMMU PAAYTU.

Khura paspeneHa Ha tpu wactu. [epsas oTHOCKTCS K npensicTopum
Hayku 06 3nekTpuuectse, fo pabot lanssakn n Bonbta, npoByanswimx
WHPOKKUI MHTEPEC K SNEKTPUYECKAM FBNEHUAM W DABLUMX B PYKU ECTECTBO-
MCTBITATENEN NEePBbIA TEHEPATOP 3NEKTPUHECKON CUMbl — «BOMIBTOB CTONE».
Bo 8TOpO#t 4OCTH rOBOPUTCS O 3AKOHAX, KOTOPbIM MOAYUHSETCS SNEKTPUUE-
CTBO, O BEMUKMX LESIEHAMNPOBNEHHbIX 3KCNEPUMEHTAX U O HAYane CTAHOBME-
HUWs SNeKTPOTeXHMKM. HakoHel, TpeTba 4aCTb NOCBSLIEHA PAIBUTMIO INEKT-
POTEXHUKM.

Ectb, koHEYHO, 1 Bonee NomHbie KHUW. BONbLWMHCTBO U3 HUX IMBO Ma-
ACHBI yXe [OBOMbHO AUBHO W TPYAHOROCTYMHbI, NMBO HOCAT HECKONLKO
akafemuueckuin xapaktep. Knura xe, KoTopyio Bbl AepXuTe B pyKax, co-
CTOMT U3 PACCKO30B 1 OHEPKOB O HEKOTOPLIX Y3NOBLIX BOMPOCAX, OMBITAX
M OTKPHITUAX B HAyKe W TexHWuke 3fnekTpuiectsa. Hackoneko MHTepecho
yaanoce o6 3ToM pacckasat — CyauTh YuTaTenam. Ham xe, asTopy v us-
AQTeNsm, XOTeNoch Bbt HOAEATRCS, YTO HAWA KHWIA BOCMOMHUT HEKOTOPbIE
npobernsl B8 NO3HABATENBHON nuTepatype W ByneT NOMe3Ha He TONbKO
LIKONEHWUKAM, HO M UX POOUTENSIM U YHUTENAM.
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IBETUTL HA 3TOT BONPOC, HAOBEPHOE, TAK Xé& TPYAHO, KAK CKA3dTh,
C 4ero Ha4YMHAETCR Benukas peka. Teicaum pyqeﬁxos OOCNXHbI
CNUTbCA BMECTE, 4TObbi O6pCl3OBGJ'ICﬂ MOFy‘-IMI;I NOoTOK, HeCYLLI,Mﬁ CBOM

BOfbi K MOPIO.

Hayka — saxreiwan chepa gestensHoctu venoseka. Pesynstatom
ee ABNSETCA CMCTEMA OOBEKTUBHBIX 3HAHMK 06 OKPYXQIOLIEN AeNCTBU-
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Yctpo#ceTso anst monuea
8 [pesnem Erunte

TeneHocTH. OBLeKTUBHBIE — 3HQ-
YAT, HE 3ABMCALLME OT HALIMX C BA-
MU YYBCTB, OT XENAHWIt 1 BKYCOB,
OT CIIOXMBLLENCS OBCTAHOBKM B O6-
wectee. Ckopee Bcero, cHasana
B OBLLYIO CUCTEMY 3HAHMIA BXOAMAM
WHOMBWOYQIbHBIE HABEIKM W yme-
Hus. OpHW moau nydwe Apyrix
OTLICKMBANU CbefOBHbIE KOPEeHbS
u passoaunu orors. Jpyrue ymenu
NNecTy KOP3MHb, M3rOTABIMEATH
KOMNbS, APOTUKU, OBXMIATb FOPLLKM.

OxoTa 1 3aroToBKA MMM AN
nnemeHH, 3emnegenye B HaHOCHbIX
HONMHAX pek nobyaunu niopen
K ODOBbEAMHEHWIO M COBMECTHOMY
Tpydy. A HeobxomMmocTs pacnpe-
[ensiTh MULY W BOLY MEXAY HUMM
06pa30BaANG OCHOBLI COLMATBHO-
ro nopsaka.

Hns 3akpenneHqs ycTaHOBNEH-
HbIX MPABMA W A9 NPUACHKS WM
He3bIBNEMOro QBTOPUTETA CYXM-

nn MM¢bl, TO €CTb NPefaHna o 6orax u reposx, o0 AeMOHOX N AyXax, Ha-
MONHABWNX MUD CBOEMN BOJ'Ielj1, CBOUMU XKENAHUSMU U TTOOBUTCMU. Bce



30BMCENO OT HWX. Mudbl pacckasbisanu, kak 6bin JOBLIT OroHbL, KAK
NPOM3OLWNM PeMecna, Kak no Bone 6oros BO3HMKNM 0bbivan U 0bpaab.
Mudsl oTBEYANM HQ BEYHbIE BOMPOCH O NPOMCXOXAEHUM cBeTUN M Bee-
NIERHOMN, O POXAEHWM YENOBEKA U NOSBMEHUU HO 3EMIE XMBOTHBIX, pac-
TEeHWI K poib. Mudbl NOPOAKAM, C OLHOWM CTOPOHBI, OCHOBBI PEUMMO3-
HbIX BO33pPEHWI, O C APYrol — nepBble HayuHbie Teopuu. HarnsgHee
BCEro 3TO MPEACTABIEHO B IOCTUXEHMAX QHTUHHOM LMBUAM3ALIMM.

QCCKA3BIBAIOT, YTO OQHAXAE K ApesHerpeyeckomy punocody Pane-

cy, XvBlemy B ropoge Munerte, npuwna Ao4b U NPOTAHYNA eMy Be-
PETEeHO, CAENGHHOE M3 APUrOLEHHOTO KOMHSi — 3NEKTPOoHA. Mel Ha3kl-
Baem ero sutapem. B Te ganekue spemeHa pUHMKUIICKME KyniLbl U3pen-
KQ MPUBO3UAM M3LENNS K3 ITOTO XKENToro, NPO3PAYHOro, KAK NEPBbIM
NIECHOMN MEf, KOMHS B rpedeckne ropoad. [1o-suanmomy, kynun ero n Pa-
nec, npenscTusuMck kpacotoi. Kynun u nopapun povepu. B gpesroctu
FPEYTHOK C IOHBIX NIET NPUYHAIH K MPSAEHHIO.

Hous punocoda okasanacs aesywkoi Habnogatenstol. OHa pac-
CKG3ANA OTUY, YTO HE PA3, YPOHWB BEPETEHO HA NOJI, TEePAa ero, YTobsl
OYUCTUTL OT NpucTaBLiero copa. Ho npu sTom ynpsimoe BepeTeHO ToNb-
KO CUIbHEE APUTATUBANO K cebe nbinuHkn n Hutn. OTyero Tak?..

Moamsuncs myapeu deHomeHy, NopagoBancs MoHBO3HATENLHOCTH
poukn. OOHOKO OTBETUTL HE CMOT U 3aayMmancs. Tak, Bbisoer, HabpeneTt
4eNOBEK HA NYCTAKOBYIO, KAXKETCS, 3Araaky, 1 He AQET OHA eMY MOKOS.
Lesywka yxe AQBHO CKPbINACh B KEHCKON NOMIOBUHE AOMA — TMHEKEE,
a Danec Bce cuaen, pasmbilLfs HAL ee BONPOCOM.

DUHUKMALBI YBEPSIM, HTO POXAAETCH NPO3POUHBIA SHTAPL B XONOA-
HbIX BOAAX CEBEPHbLIX MOPEH, TAE AAXE CONHEUHbIE Y4 CBOPAYMUBAIOT-
Cs B y3e/, 30aCThiBAS B IPO3PAYHLIE SHTAPHBIE KAOMHM, TAKME PACCKA3b
$UNOCOG CrBILLAN M PAHbLIE, HO O CBOWCTBE NMPUTATMBATL MENKME YACTH-
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Warotosnenne metonnuuecknx uzaenni s [ipesrem Erunte

Ubl y3Han Brnepsbie. beiansie NOAW rOBOPUAM, HYTO CBOMCTBOM MPUTAFU-
BATb K ceBe Xeneso CNaBATea YEpHLIE KAMHW M3 CTpaH Marneswu, Ha-
CENEHHON NNEMEHOMMW MOTHETOB, HTO YEPHbIE KAMHM TAHYTCH K XENesy,
nUTas K Hemy No Bone 6OroB CKNOHHOCTh. KTo He 3HaeT, yTo xeneso
BnaropogHo? Bugumo, B marHute ckpbita xueas aywa... Beas Tonsko
KMBOE CNOCOBHO MCNBITBIBATE CKNOHHOCTL U MOPOXAATH ABUXEHMe. [To-
4EMY Xe AHTAPHOE BEPETEHO NuTaeT Noboss k NpocTomy copy? Moxet
6b1Tb, OAYLLEBNEH WM AHTAPLS..

CorHue 3aKATUNOCh, MPULLO BPEMS KIMKHYTb paba, 4Tobsl ToT npu-
Hec cBeTunbHUK. Ho dunocod He caenan storo. B hactynuewei TemHo-
TE OH OBHAPYXMN, HTO €CAIM NOTEPETL BEPETEHO PYKOH, OHO NOKPLIBAET-
CSl KPOLLEUHBIMU TONYOBIMW UCKOPKAMM, KOTOPbLIE BCMBIXMBAIOT W FACHYT
C nerkum Tpeckom. Hoeas saragka.

Crora u cHosa TpeT Parnec OCTABNEHHbIN [OHEPLIO SHTAPHBIA CTEp-
XEHb CYXMMM NAAOHAMU M MSOMT, HEe MOXeT HarnaaeTbcs. CerogHs oH
MIOKAXET 3TO 4yA0 YY4EHWUKAM M nonpobyeTr nopaccyxaats o Hem. Mo-
KeT BbiTh, NOTUKA NMPUBELET €70 K UCTUHE... [10f NOKPOBOM HOUYM CXOANT-
ca yuehuku Kk aomy mygpeua. Cobupatsca aHem onacHo. CnasHomy
TOPrOBOMY FOPOAY-TOCYABAPCTBY MuUnety CIMILKOM 4acTo NpUxXoauTes
6paTbcs 30 opyxue. To NMOMHUCKME LAPH, TO NEPChl NOACTYNAIOT K ero



CTEHAM. y"lMTb MyﬂpOCTM - He6ﬂ0r0ﬂ,0pHOe 3AHATHE. CHﬂbele Mmpa
cero He nBAT yepecuyp ymHbix. Bot nodemy cobupars yuenukos Pa-
nec ﬁpeﬂanMTGﬂ O HOHAM.

CerOﬂHﬂ OH peumn B XoAe sOormyeckKkmx pGCCyXﬂeHM;‘I BblBECTU l'lpM-
YUHDbI }lByX ABAEHMN: anTﬂ)KeHMﬂ ﬂHTGpeM nerknx tTeneuy v pO)KﬂeHHH
uckp xonogHoro ronyboro orks nog ero nagowso. Oauk oteer — oay-
LWEBNEHHOCTb SHTAPS — Y HEro yxe Gbin.

B roaw, xoraa xun @anec, rasHbIM TOH cpean COPUCTOB — yunTe-
newu My):lpOCTM — 3aaaBanm Op¢HKM, ﬂOCﬂe;ﬂOBQTeﬂM y'-ieHMﬂ o AyLUe
KaK O 4actuue 60)K6CTBG; TENO X€& OHU BOCI'IPMHMMGHM KaK «TeéMHnLy
Ayu». M I'IOTOMY 60)KeCTBeHHOﬂ CyLLlHOCTb ayuu 6blﬂ0 Y BCEX HO A3biKe.
@anec He oTpuuan cylecTeoBanus Boros. Ho on We mor cornacurbes
C TeéM, 4YTO KaXAoe asneHne, kaxaoe CBOWCTBO npeamera aBnaetes npo-
ABREHMEM BONK 6OFOB. cDMﬂOCOdD cyuyTan OD,YLlJeBﬂeHHbIM BECb MMp —
BOAY, KOMHA1 1 3emMnio. «[lylia, — roBOpui OH, — pa3mMellleHa BO BCEM
MMpO:ﬂlGHMM. y KA. KQoro npeﬂMeTO —- CBOS ﬂyLUC, CBONW HEN3IMEHHbIE
CBOMCTBAOY, PO3Be He 4qBNAMeTCqa  AOKA3ATENbCTBOM  3TOro0  NOCTO-
AHCTRO anTﬂ)KeHVIﬂ Aenela MarHMTom, a Nerxoro COPG — HATEPTbIM
ARTQPEm?..

Kem Bbin atoT yansutenshuit dunocod, 3aaymaswmin 0caoboauTs npu-
pofy oT Kanpuanon eonu 6oros, a ¢unocoduio — ot mudoe? B kHure
Hnorena JTasprekoro «O XU3HU, YUEHUAX U UIPEHEHMAX 3HOMEHUTLIX
dunocodos» ckasaro: «Panec... Buin cun Ikcamus u Kneobynuhbl us
pona Pennagos, a pog 3TOT GUHWUKMICKMI, ZHOTHERLLNA CPELM NOTOM-
ko Kagma u Areropa. On 6bin oaHMm M3 CeMu MYBPELOB, 4TO MOA-

TBepxaaeT 1 [natow; u korga npu aduHckom apxonte [Jamacumn 3t
CEMEPO MONYYMNIt UMEHOBAHE MYAPELOB, OH NOMNYYUN TaKOE UMS Nep-

BbIM»,
Mo 6onee rnosanvm ncrounnkam, Panec na Munera, poguswuiics s 625
rofly O Hawe 3pbl, — 6OTATHIM Kynew, KOTOPLIA MHOTO MYTELWEeCTBO-

Ban, Buisan & Erunte, rae, no-suammomy oT Xpeuos, nony4un 3HAHKS No
MATEMATUKE M ACTPOHOMKMK. OH NepBbIM YITOMUHAET O CBOMUCTRE + JTep
TOTO SIHTAP? NPUTArMBATE NErkne 7ena 1 o CBOWCTBE MATHUTA npUTar-
BATb XENE30. OH YHuWIi, 4TO BCE Cylwee HEYHWUYTOXHUMO W MEHAIOTCA NNLLL
€ro KaQ4ecTaa Npy nNnpespdalieHmnax...

Koraa mbi rosopum o Tom, uto Panec v gpyrue rpedeckue punoco-
bl MBITANUCH OBBACHSTL SBAEHUS NPUPOABl He3 nomoLum Boros, 3To BOB-
Ce He 3HQYMT, YTO OHM Bbinn atenctamn. Punocodbl NUWL NLITAAUCH UC-
KaTb NPUYMHBI MPOUCXOAALLErO B MPUPOAE, UCXOOS M3 €e Ayluu, U3 ee
CODBCTBEHHBIX CBOMCTB, G HE M3 BONEU3bSBIEHUS BbICLUMX cun. [ToTomy-
TO MX W HO3BANM HATYPGUNOCOPAMM, OT MATMHCKOrO CAOBA natura —
npupoaa.

HpesHerpeueckue HATypPunocodsl CTPEMUNUCL OXBATUTE EAUHBIM
B3rNSAOM HE OTAENbHbIE AETANM, KK 3TO AENAET COBPEMEHHAS HAYKQ,
Q BCIO KAPTMHY MMPa. MICTONKOBATL CPasy BCIO NPUPOAY LENUKOM, Npo-
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[peveckas Tpuepa

HUKHYTb B 3QMNOBEAHBIE TAMHBI MEPBOHAYAN M NEPBOMNPHUUNH BCETO CYLLEe-
ro. [Tpu 3ToM OHM OBBEAUHANM ABNEHMS O CXOACTBY BHELIHWX NPOSBE-
HUIA. B TOM yncne TAKMX, KOK NPUTSXEHUE OOHUX NPEAMETOB M TEN APY-
MU, HemyapeHo, 4To B OAnH PSA NONGAOAM NPUTAXEHUE U MATHUTA,
¥ 3eMNU, NPUTSXEHUE SHTAPEM MENKOTO COPa U... 6aBouKu — LBETKOM.
3apasas cebe BONPOCH, OTBEHAA HA HUX, OWUBARCH, GUNOCODDI Yuu-
fACh PACCYXAATb, YHUNUCh MBICTUTb, NO3HOBATL. Beap Beakoe nosHanue
HOYMHAETCS C COMOCTABNEHWS U OBLEeAMHEHMS BHELHWX KQYECTs, C pac-
CYXAEHMUI O NPUYUHAX TEX MU MHEIX OCOBEHHOCTEHN. .

pesHUMe rpekmn Haseisanu ropof AduHb «oko Innadsi». W peicreu-

“€NbHO, TOPOA AONTHE FOAbI SBAKIICS LEHTPOM KYNBTYPHOR U NOMUTH-
4ecKoM x13Hu Bcer [peumn. flaBaiiTe MbiICNEHHO NepeHecemes B yTpO 3d
TPU C NIULLHUM BEKA O Hawel 3pbi. MIMEHHO TOraa ¢ BOCXOAOM COMHLA
8 MNupei, adurckyo MOPCKyIO raBaHb, Bowna Tpuepda (Tak Ha3biBATUChH
CYAQ C TPems paaamu Becen no 6opTy n Napycom).

Moka matpock ybupanu cHactu, Ha Beper, conpoBOXAQEMbIA pa-
6amn, cowen naccaxup. Hemonopoi, Hebonbworo pocra W, ckopee,
TIeAyWHbIM, OH HE npuenek ocoboro BHUMAaHMS nopToesix 3esax. Pea-
KM€ BOMOCHI M KOMIOUMIt BTMSIA AENAAM ero OBAUK HEMPUSTHLIM, OCOBeH-
HO KOTAA €ro TOHKMe rybbl PACTATMBANMCE B HOCMeLWNHBOM ynbibke. Ho
ofeT OH Bbil B TOTY C CUHEH KANMOM W BLICTYNAN B OKPYXEHMM CMYTHU-
KOB U paboB BAXHO. 3HAUMUT, Bbin YenoBekom ¢ AOCTATKOM. [pumepHO
TAK MOT BHIMMSAETb BEMUKMI ApeBHerpedeckuin punocod Apucrorens.
Heckonbko net oH 6bint Bocnutatenem Anekcangpa MakegoHckoro v Te-
nepb, NONYYMB 3ACTYXKEHHYIO HArpoAay, BepHycs B ApuHbi.



3pecs, HENOAGNEKY, OH KYMWN 3EMNI0 M OCHOBAN cBOO wWwkony. Moa-
Xe OHA CTana HasbiBaTecs JTukeem.

[To yTpam, OKpyXeHHbIA M3OPaHHbBIMK yueHukamu, Apuctotens npo-
TYNMBOMCA MO AOPOXKAM CBOETO Cand, Befl AUCKYCCHUM M MOSCHSIN HAM-
Bonee 3anyTaHHbE BOMPOCHI NOTUKM M OCHOB ObITUS - METADUINKM.
[Hem ApucToTenb pasmbilniss, O NO BEYEPAM YATAN AEKUMM ANs XKe-
NALWYX.

Mopow B NonaeHs pasgasancs CTyk B BOPOTA W PAGLI-NPUBPATHUKM
BNYCKQNM FOHLOB OT BbIBLLIETO YYEHUKQ, HbIHE MPOCIABIEHHOro NONKO-
sofua Anekcanapa MakegoHrckoro. foHup npuso3nnu nogapku. bnaro-
paps um Apucrotens cobpan senukonentyio 6ubauoTeky U HacToAwmit
My3eit. HesuaoHHbIE paCTEHUS, LIKYPb! KMBOTHBIX M NPOCTO AUKOBKHKM
M3 PA3HBIX CTPAH 3AMNONHUM Er0 KOMHATL. MHOMMM U3 CBOMX TPYAOB MO
ECTECTBEHHON UCTOPMM ApUCTOTENb B HEMANOW CTenexu Hbin 0bs3aH
3TUM KONNEKLMSM ™ 3 3PS OH YuWn, 4To Hactosuwmit dunocod v B kanne
DONXEH YMETb BUAETb OTPAXEHME LIENOTO MUPA.

Ho uerc ciounu Bce 3TM OMKOBWMHKM, ecnn
B ABMXEHMM ODLIKHOBEHHOTO KaMHS Bonblue TaMH,
4em BO BCeX ero skcnoxartax¢ bpocbre kamesb
BBEpX, BpockTe B cTOopoHy. B nobom cayuce oH
ynaget Ha 3emnio. A nodemy?¢ B uem npuunna na-

Aerunse Kakaa cuna nputsrmeaet Bce Tena Kk 3em-

ne?.. Ja v opgna nu 3emns nputarusaet? Bot, no-

NpUMEP, CPEAN AMKOBUHOK — repKyNecoB KaMeHs,

KOTOPOMY Mo3T EBpunna Aan HA3BaHWE «MArHUT».

Mouemy oH npuTsrMeaeT Kk cebe UMEHHO Xene3so,

W TONbKO Xene3o? [ToyeMy NPO3PAYHLIA CONHEYHbIN

aHTapb, ByAyYs HaTepT, npuenekaet k cebe ner-

kue qacTuubt copa?.. [omHuTe, HOR 3TUMM Xe BON-

pocamu pasmbinsn u eunocop Panec n3 mano- OMCTOTEN:
Q3UNCKOro ropoaa MMJ‘IGTO‘“ Danec CKNOHSINCS (384—%22 . 1o H. 3.)
K MBICITU O XMBOW AyLLIE KOMHEH U O B3AMMHOW CUM-

natuu. Apuctotens 6bin yderukom [lnartona. Ero

yuuTenb cuuTan, 4To NPoobpasamu BCEX BELLEA FBNSIOTCS MAEH, COMM
Xe Belly — Aulib ux oTpaxerue. JTioBoBb Xe K ugee — OCHOBA BCAKOTO
ABWXeHWs. ApUCTOTENDb BLIABMHYN NOHSTHE O LENecoobpasHoOCTH npu-
poabl. B Mupe ApuctoTens kaxaas sews AOMKHA Obina 3HATL CBOE Mec-
10. CABMHYTQS C HErO, OHA CTPEMMNACH BEPHYTLCH M 3QHSTL €ro CHOBA.
Bot nouemy kameHb, nogbpoleHHsiit 8 BO3AyX, BO3BPALLANCH K 3EMIE,
a poxXab nagan BHM3, 4Tobbl coeanHnTbes ¢ Bogamu. OroHb, MMEIOWUH
obutanuite 8 Hebe, 0ba3aH Bbin METATL CBOW MCKPLI BBEPX. A K Yemy
npeaHasHasens ntuubl? KoneuHo, 4ytobu netats. Puibol — 4tobbl nna-
BaTh... KOWKNA — NOBUTL MbILLEN... TAK XE U MATHWAT NPEAHA3HAYEH NpU-



TAFMBATb XENE30, A COAHEYHsIR KOMEHb SHTApL — mernkue Tensua. Bee
B3AUMOAENCTBHUS BELLEW 3ABUCIT OT TOMO, K HEMY OHM MPELHAIHAYEHSI...
MpekpacHoe u, Kak MOXET NoKA3ATbCs, HOMBHOE ObbacHeHWe. Ho oHo
BOBCE HE TaKOe NpOCTOoE.

HpesHerpedeckue HaTypdunocodpsl cTpemunucs oboitucs bes no-
molm Mmudos m boroe. Mocneposatenn Apuctotens, cnefys ero yue-
HUIO, CTAPANUCE OBBACHATE HABMIOAQEMBIE ABMIEHMWS, MONb3YSCh NOTUYE-
CKUMM PACCYKAEHUIMN — CUANOTU3MamM. [103Xe, ¢ paseuTiem skcne-
PUMEHTANBHOTO ECTECTBO3HAHMUSA, YYEHBIE CTONKM BLIBOAMTH 3QKOHbI
NPUPOALS HE U3 NIOTUKM M CUINIOTUCTUKA APUCTOTENS, O OCHOBLIBASCH HA
€CTECTBEHHOHOYYHbIX AAHHbIX.

BAneHeMLIeM Nanbma NepBEHCTBA BO BCEX OTHOLIEHMSX nepewuna ot

Mpeuwmn k Pumy. Pumnane ocsonnm rpeveckyio KynbTypy v Nnepecaam-
nu ee Ha novsy Wtanmu. K coxaneHuio, NpoM3owno 3to CAMWKom no-
agHo. Bo-nepseix, cama umsunuaaums cBoBOAHBIX FOPOAOB-TOCYRAPCTB
KMOHMNACh K YNaaky. Bo-sTopeix, NDWHAB BHEWHIO, NAPAAHYIO CTOPO-
HY rPEe4eCcKOow LUMBUIM3ALMM, BEICIIME KIACCH PUMCKOro obliecTsa B rny-
BuHe pyw Npe3upanm ceomx yuntene. Ho ecnn HeT y yumtens astopu-
TETA, YHEHUKM HE BOCAPUMYT OT HETO HU 3HOHWMA, HU MOpAnu.

B JpesHem mupe Hauancs neproa ynaaka 3HAHUIA, B TEHEHME KOTO-
poro mogam Bbino, noxanyi, HEAOCYT NOMHUTL O TAKWUX MENKWUX BOMNPO-
CAX, KAK MPUHMHBI PUTAXEHWS MATHUTA U AHTAPA.

Moxer BuiTh, 1 He CTOWNO Bl [ANBILE FOBOPUTL O TEX HUYTOXHbBIX MO-
AHAHUAX ¥ HENeNbIX HO COBPEMEHHbIA B3TNAM MMNOTe3aX, KOTOP.IE Bbi-
CKO3bIBAMMCE NO MHTEPECYIOLEMY HAC BOMPOCY 3 BECL NEPMOL, Nped-
WECTBYIOWMA HOYany NOGIMHHON HAYKW, CBA3AHHOW C umeHamM [mnb-
6epta m [anunes, Hoiotona, @panknuna u Nomonocosa. MoxeT BbiTh,
ecnu Bul He NOCNEAHMI BCMNECK SMNMHCKON OBPA3OBAHHOCTM B INOXY
HauaBswerocs ynaaxa, ecnu 6ui ve nosma Tuta Jlykpeuus Kapa «O npu-
pOAe Bellens. ..

O %xn3Hn ﬂ‘/KPeU,Mﬂ HE COXPAHMUNOCH MMOYTH HUKAKUX CEeAeHHﬁ, MNasect-
HO Nnllb, 4TO 6b|ﬂ OH ypo»(eHu,eM PMMO, Xun e nepaoﬁ nonoBuHe I BeEKQ
RO HALUe# 3pbI, B TPYAHOE Bpems 0B0CTPEHUS BCEX BOIMOXHBIX NPOTH-
Bope‘-ll'ﬂ:l ceoen anoxm. Ha Bpema XHU3HU J—IpreLLMﬂ nagooT TaKue ne-
PHUOAbl, KAK KPOBABAA AUKTATYDA PEAKUMOHHOIO Nugepa prMCKMX
apuctokparos Jlyuus Kophenua Cynnet n Bopsba Cynnel ¢ Mapuem
v Koprenuem Liunnoit. B Tom xe Beke — BoccTanme pabos nod npeaso-
puTenscteom CnapTaka, noTepnesiuee XecTokoe nopaxenue, 6opsba

C MODCKHUMHU NUDATAMMH, 66CKOHS‘-IHbI8 BHellHWeE BO;‘Hbl, 3Qrosop u BOC-
CTaHne ﬂyLlWil Ceprvm Ka-vnuns 1, HOKOHEY, BO3BhiLIEHNE l-IeCTOJ'HO6M-



soro MHes [Momnes, xectokoro Mapka Juumnua Kpacca, sHavane ToH-
KOO AMMAOMATA, YOGHAMBOrO NOMKOBOALG, A B KOHLE KOHLOB MMABbl ro-
cypapctsa, umnepatopa [as KOnua Lleaaps. byproe spewms.
Cywectsyer npeanonoxenue, uto flykpeunn nonyuun ¢unocodcekoe
06pa3oBAHME B CAMOM NPOUBETAIOWEN B TO Bpems B MTanum neanonu-
TAHCKOM 3NMKYPERCKON WKone. 3aKOHYMB 0ByYeHMe, OH Ha4Yan NMCaTh
dunocodekyio nosmy «O npupoge sewent». B nen Slykpeunin cucrema-
TMUYECKM U3NOXNI BECh QHTUYHBIA MATEPUANM3M 11 OCODEHHO noapobHo —
aToMUCTHYEeCKOE yienue Dnukypa. Ckopee BCero, npu ero Xu3nu no-
3ma He 6bina 3akonuera. OTpenakTMposan ee U onybnMKOBAN HEKTO
Ksunt — 6par wectonobusoro opatopa Mapka Tynaus Lluuepona.

B rnosme Jlykpeuus sHauuTensHoe MECTO OTBOAMTCA OBBACHEHMIO
CBOWMCTB MATHMTOB. Ho He TONbKO 3TO 3acTasnser MeHs obpaTUTLCS K e
6eccmepTHbiM cTpokam. [103Ma UMEET CaMOCTOSTENbHYIO LEHHOCTb KAK
nuTepatypHoe u unocodckoe npounseeaeHue. [nyboko ontMMUCTMY-
Hbli, MATEPUANUCTMYECKMIA XAPAKTEp ee BMNOCAEACTBUM [LOBAA CUIbI
MHOMMUM MOKONEHUAM PUNOCODOB U YUEHBIX B CAMBIE TPYAHbIE MOMEHTBI
TOHEHMI U COBCTBEHHLIX PA304apOBAHMIA. M MHe KaxeTcsi, 4To 3HaTh
XOTS 6bl B OBLIMX YEPTAX MYTH PASBUTUS AHTUYHOW PUNOCOPUM, U B TOM
yucne npoussefeHre Jlykpeums, BOXHO ANs YENOBEKA UHTENNUIEHTHOTO.

CyLlecTByeT MHOTO PA3HbIX MEPEBOAOB MOMbI HA PYCCKMIA 23kiK. Y me-
HSl B PYKGX OKA3ANACh KHWMA, M3AAHHAS B 3HaOMeHaTtensHom 1945 roay
W NPUYPOYEHHAS K PEAKOMY I0OUNEI0 — OBYXTHICAHENETUID C MOMEHTA
cmepTn astopa. M nycts Bac He nyraeT Gonswon OTPLIBOK, NPUBEAEH-
HbIM HUxe. [TpouTuTe ero. M torna, ecnu Bei He YUTANM NO3MY PAHbLLE,
BAM, MOXET BbiTh, 30X0OYETCH NO3HAKOMMUTLCS C HEIO LEMMKOM.

Mhe octaetces ckasars, 1O KAKOMY 3QKOHY NPUPOAL!
Moxet xene3o k cebe NpUTArMBATL KAMEHB, KOTOPLIN
[PeKkM «MArHUTOM» 30BYT MO HA3BAHNIO MECTOPOXAEHS,
MNBo HaxopMTCH OH B MPeaenax OTYN3HbI MATHETOB,
3ToMy KAMHIO HOpPOA YAuBNseTcs, Mbo Hepeaxo
Llenbio 3BeHO K 3BEHY, OT HETO MCXOAS, NOBMCAET.
MoxHo aegp BMAETE NOPOM, 4TO, KAHASCL OT NEFKOTO BETPA,
Mats wnu Bonblue Takux CBOBOAHO CMYCKAETCA 3BEHLEB,
Bce OHW BMECTE BUCHT W, ORHO K OAHOMY NPUNENNAfcE,
Kamhs cuny v cBa3s Apyr oT Apyra TOrAA MCALITYIOT:

Tok ero cuna sceraa BeCnpPepbIBHEIM BIMBAETCH TOKOM...

Tak kak Teneps 370 BCE YCTAHOBNEHO TBEPAO M TOUHO,
M ocHoBGHUS BCE NOATOTOBAEHBI HOMM, KQK AOIIKHO,
To oCTanbHOMY yXe He TPYAHO HANTH OObACHEHBE,
M OTKpBIBAKOTCS BCE NPUTRKEHBS XKENE3A NPUUMHLI.
Mpexae BCEro, M3 MArHUTA BONXHbI CEMEHQ BLIAENSTHCS
MHoxecTBOM WK Xe TOK McTekaTs, pa3brBas TONUYKAMM
Bospyx, KOTOpLIA Bedfe MeXAY KOMHEM NEXUT U XENEe30M.
TonbKo 4YTO CTAHET NYCThiM NPOCTPUHCTBO MEX HUMM, M MHOTO
MecTa ouucTutes Tam, kak TETHAC ke, obulelo KyNeH,
[NeproHavana Tyaa CTpemrnas NOHECYTCH Xeneaa;



Criepom 3aTem U KOMBLO YCTPEMNIETCS BCEM CROMM TEITOM. ..
...4T0 NPOU3BOANT OHO U MYMTCSH, NMOKA He cokaeTcs,

C KAMHEM CAOMMM U HQ HEM HE MOBUCHET B HEBUAUMBIX Y3AX.
310 BuBOET BE3AE, FAE TONEKO OHUCTUTCS MECTO,

M 8 Hanpasnensu no6om, Byas TO B CTOPOHY UK Xe KBEpXY:
Totuac HecyTcs Tena B NyCTOTY, HAXOARCH NO COCEACTBY. ..

Boece ne Hapo Tebe yamenaThea, YTO TOK M3 MArHMTA
He B cocTodHbu coBcem Ha Apyrne BO3AEUCTBOBATL BELLM.
HacThio MX TRXECTb CTOSTh 3ACTABNAET, — KAK 30]10TO, — 4ACTRIO
[TopucTsi TENoM OHK, 1 NOSTOMY TOK YCTPEMAATLECA
MoxeT cBOBOAHO CKBO3b HUX, HVKYAO HE TONKAS NPHU 3TOM;
K 3atomy pony Beliel Mbi fepeso MOXEM NPUYNCAUTS,
CpenHee MECTO MEX TEM U APYIMM 30HUMAET Xeneso:
Exenu npumer s cebsi OHO HECKONBKO TEMEL, 3 MEIM,
To oTroHseT ero ucreyeHuem KAMeHs MArHUTHbIA.

Beiuu, B KOTOpPBIX MX TKGHL COBNAAAET BIAUMHO C APYTOH0,
Tak uTo, rae BLINYKNOCTL €CTh, y APYrod OKA3andach Gbl Tam xe
BHGAMHG, — 370 UX CBA3b OKAXETCA CAOMOIO TECHOM.

Ecte v Takue ele, 4TO KPHOYKAMU W NETRSMM 6yATo
ﬂep)«(ach Kpenko v TaK Apyr ¢ 4pyrom CUENNAOTCHA BMECTE.
31’0 CKOpee BCErO NPOHCXoAUT 8 Xenele C MarHuTom,

MpekpacHoe obbacHeHwe, He npaeaa nMe Ho nodemy xe, HecmoTps
HO BCE BOCTMXEHMS 3MNMHUIMA, MEPER HENOBEYECTBOM HE OTKPLINACH
LIMPOKAs CTONBOBAA ROPOTA K BEPLMHAM NPOTPECCA U MyAPOCTH, A HA-
CTANY «TeMHbIE BEKA» YNAAKA UMBMAM3auMn? Ha Takom sonpoc, noxa-
fy#, KOPOTKO M OAHO3HOYHO He oTBeTMWb. EAnHCTBEHHOE Npeanonoxe-
HME, BO3HUKAIOLLEE Y HENOBEKA, 3HOKOMALLETOCH C UCTOPUER KynbTy-
Pbi, — 3TO HEW3BEXHAR LMKIMYHOCTL pa3suTus. Mctopuueckui onwit
NOKA3bIBGET, 4TO NioBAA APEBHSA LMBMAM3AUMA Npeactasnsna coboi
Hekylo cuctemy. B npouecce passutus B Heit HOKQMIMBANUCE HEM3XM-
BAEMble NPoTMBOpEeUMs. HakonnenHsle NPOTUBOpEUMS BO3AEHCTBOBANM
HO CTPYKTYPbl CUCTEMBI, M3MEHSNU €€ KQYECTBO, CHMXAMM XMUIHECTON-
KOCTb U B KOHLE KOHLOB NPUBOAWIM BCIO CUCTEMY K TUEEU.

B 3Tom OTHOWEHWM roCyRApCTBA M LMBUAM3ALMU NOXOXM HA NOAEH:
OHW POXACIOTCH, NPOXOAAT TPYAHIM NEPMOA Pa3BuTUs. Brixuslune my-
XQIOT, AOCTUIAIOT PACUBETA M CTAPSTCA. A MOTOM YMMPAIOT, U HQ CMEHY
MM NPWXOAAT APYrMe rOCYAAPCTBA W APYMME UMBMAU3ALMM, HAYMHAIO-
LMe CBOM NYTb HA MHOM BMUTKE CIUPGAM, HO TAKXE CO CBOUMM TPYLHOC-
TAMU W OLUMBKAMM HOYATBHOTO NEPUOAQ.

Yxe k Hl Bexy Howen apb knaccuyeckan LuMBuaAM3aums Huina obpe-
yeHa Ha rubens. bénbwas 4acTs BOCTUMHYTEIX 3HOHWMIA OKA3anacek yTpa-
yeHHOU. MHTepec k obbACHEHUIO PEHOMEHOB MCUES.

Fny6okuit kpuanc oxeatun Opesrni mup. Knaccuyeckas kynstypa
PYXHYNA, M HO €6 OBIOMKAX SPKMM LBETOM PACLBENN MUCTHKA M ab-






Kutanckus «ykaaaresns nyTm» u KOMNac

cypa. Hacrynun pacnag skonomukn. CoctoaHnem ceobiuein paspyxu
BOCMONb3OBANUCL BOpBapbi-3asoesatend. OHu BTOpraMce B npeaent
Pumckoin umnepun 1 3aBepLUnu YHUUTOXEHUE AOCTHXEHUIA LMBUNM3A-
umn. Onycrenu u IMWMNMch HOASOPA AOPOTU, MOCThI, OPOCHTENbHLIE
KaHansi 1 aksegyku. CTpoeHmus NpuLLv B ynaaok 1 B BombluMHCTEBE CBO-
eM 1cyesnu.

BrpoueMm, «Mbl CKNOHHbI HOCTOMBLKO NPEYBEAUYMBATL MHTENNEKTYA b=
HbIE W XYOOXECTBEHHble JOCTUXEHWUS [PEKOB, YTO TPYAHO AGXE OCO3-
HOTb, YTO WX 3HAHUS M UCKYCCTBO rOpA3fo GonbLIe BAUSAM HO BHELLHIOK
CTOPOHY, Yem HA MPOKTUYECKME W MmaTepuanbHble GAKTOPbI XWU3HM, —
nucan aHrmuickuit duamk n unocod Oxon fecmonp bepran. — ...370
HeyamBuTeNnsHO, MBO HOYKA passusanacs 6G0raTeiMM  TPOXAAHAMM
B MepBYIO O4epedb HE AN LENEl NPaKTUYECKOro €€ NPUMEHEHUS, KOTO-
poe OHu npe3upanu... [peyeckas MaTemaTmka, u3biCKaHHAS, NoNb3yto-
WAsCH UCYEPbIBAIOWMM METOAOM, MOTNA MPUMEHSTLCS MWL ANS He-
MHOTUX MPAKTUYECKUX UENEHN M3-30 OTCYTCTBUS KAK SKCMEPUMEHTAIBHOM
$U3MKK, TAK U TOUHON MEXAHUKK. OCHOBHLIM NMNOAOM BENUYECTBEHHOM
rpeyveckoi aCTPOHOMMM, HE CYMTAS ACTPOMOTUYECKMX MPEACKA3aHMH,
BbIn XOPOWMUIA KANEHAAPH M HECKOSLKO MANOBAXHbIX KAPT. Bennkas ko-
neibenb NPAKTUYECKOM ACTPOHOMUM — MCKYCCTBO MOPENIABAHUA — U3-
30 OTCYTCTBMA CYAOB U HEXENAHWS NJABATh MO HEM3BEAOHHOMY OKEQHY
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BpadebHuin marnuthsin Gpacnet MarnuTHbIE HOTPYAHWKA
NPOWENLIMX 3N0X

MOYTU He PA3BUBANACH. ... TEXHUKA B TPOTUBONONIOXHOCTE HAYKE COXPA-
HUAACH B NYYUEM BUMAE U MEHBLLE NOTEPHNA®.

He cneagyeT Aymarts, 4TO B NepUOA POHHETND CPENHEBEKOBLA YNAAOK
UMBUAK3aAUMM nopasun Beck mup. [axe 8 Pumckoit umnepun coxpanu-
JIUCh HETPOHYTEIMU Takne Bonblive ropoaa, kax Anekcanapus, AHTH-
oxus v KoHcTanTuHonons, A 30 npefenamn TeppuTopum, NoLBIACTHOM
PUMCKWM UMNEPATOPAM, UMBUAKMIALMA NPOAOIXANG passueaTshes. Ha-
npumep, Kuran npyu aunactuax Bain (386--535) u Tan (618—907) ne-
PexXuBan NoAbem KGK B KyNbTYPHOM, TAK M B SKOHOMMHYECKOM XMIHM.
B CpenHeit Aanu B 10 e Bpems npousetano Xopesmckoe 14apcteo. Be-
nukue nepuopsl Bbinu B 3T Beka 8 [Mepcun n MHaum, B8 orpomHon nmne-
puu Cacanunaos, packunysweiica 8 [lI—VII sekax Ha BrnuxHem n Cpea-
Hem Boctoke.

Tak, ckopee Bcero, na Kutas npuiuen 8 Espony komnac.

Kurtait xe nogapun EBpone kopmoBoit pynb Ha mopckue kopabnu,
a lMepcus - BeTpsnyo menbHuuy. Kutaickuin cnocob npespatienms
BPALLATENBHOTO ABUXEHUS B BOIBPATHO-MOCTYNATENBHOE MNO3BONUI CO-
OPYAHTb MEXAHUHECKMI A MONOT, G KOMEHHATHINA pbiMar — nepentn obpar-
HO OT BO3BPATHO-NOCTYNATENLHOIO ABUXERNUA K BPALLATENEHOMY.

Ot apabos cpepHerekoBLIe BPAYM Y3HANM, YTO MATHMT YMEHbLIQET
ronosHyto 6onb, ycnokansaet HowLpe pansi. Elle B rybokoit gpesHoc-
TH 3CKYNArnbl TPONUCHIBANK CBOUM NALMEHTAM HOCUTL MATHUTHbIE Bpac-
neTbl, HAFPYAHUKM M HOKIAAKM HA HOTW, weto u aaxe Ha ronosy. C Boc-
TOKO Ha 3aNaa NepekoYeBano TaKOe BOXHOE M30BpeTeEHMe, KaK NoLWa-
OWHBIM  XOMYT, 30MEHMBLIMK TPYAHOM pPEMEHb, KOTOPbIA CTArMBAS
LbIXATENbHOE FOPNO XMBOTHOTO. XOMYT NEPEHEC MMABHYIO YACTb AABME-
HUS HA MAEYM M MO3BOAMA B NATb PA3 YBENUUMTL HATPY3KY NOWANN.

2 — 3543



Kak Teopus He moxeT paseuearscs B3 MPaKTUKK, TAK M ipaKTMye-
CKME HOBBIKM HEM3BEXHO NOATANKMBAIOT YM K TEOPETUYECKUM PA3MbILL-
nenusm. B 1269 roay & 3anagroi Espone nossunace egea nu He nep-
BAS CaMOCTOATENbHAS HayyHas pabora [etpa [NeperpuHa us Mapuky-
pa. Hasweanacs oHa «Mucema o markute». Ho ponxHo 6sino nponty
elue TPUCTC C UWHKUM NeT, Npexae Yyem aHrmmiane Hopman v Munsbeprt
NOAXBATUAM 3Ty scTadETy.

BUCTUT BeTep B BaHTax. [ yaar BapabanHbim rynom napyca. C son-
Hbl HO BOMHY NEPEBANMBAETCS TAXENbHA raneac, NPUHAANeXalmi
TonbKO 4TO ocHoBanHon Oct-UHpckon komnaHuu.
laneac, no cym, — Bonbwas ranepa, BEPHEE, HEYTO CPEAHEE MEXLY
rpebHEIM M NapycHbM CYAHOM. B OCHOBHOM OH CYMTANCS BOEHHbIM
Kopabnem u coCToAN Ha BOOPYXeHun MHOMX cTpan Eaponk 8 XVI—
XVIl sexax.

Ha Bricokom MocTuke kanutaH. Bpems oT BpemeHu oH caepseT Kypc
no npmbopy, CNPSTAHHOMY B TRXENbIN ALLUMK U3 mopeHoro ayba. Tam, Ha
AHE B 3AKPLITOM COCYAE NNABAET HA KYCKE NEMKOW KOPbl KPOXOTHOS Xe-
nesmas ctpenka. [ge 6ui Hu ckuTanca Kopabnb, kak Hel HKU Tpenanu ero
KECTOKME WTOPMbI, HEPHBIA KOHEL, CTPENKM YNPSMO TAHETCH K NMyTEBOS-
nou [MNonsiprHoi 3eeage. ACTponoru yaepsioT, 4To Tam, B Hebe, Ha KoHLe
xsBoCTa Manoi Mepasenuusl, HaXOANTCS MArHUTHBIR kameHb. K Hemy-To
U TAHYTCS BCE MATHWTBI 3EMNU. ..

TpyaHo cka3aTh CErOAHS, KTO NEPBLIM NPUAYMAN UCNONL3OBATL MAr-
HWT N9 YKA3QHMS BEPHOTO NyTW B OTKPbITOM OkeaHe. MoxeT 6biTb, Ki-
TAMUBI, O MOXET BbiTh, PuHUKMILL. B EBpony «ykasatens nytv» nonan
posonsHo noaaHo. Mpaspa, yxe & Xl Beke oH 661 NnoppobHo onucaH
B OAHOM U3 MaHyckpunTos. A B XV seke, oTnpasnsace Ha nouckn Muoum
B Mope mpaka (kax Toraa Hassieanu ATAGHTUHECKMIA OKEQH), MArHMUT-
HbIM YKa3aTenem yxe nonbaosanca Konymb...



Faneac XV sexa

Ecnv sarnsnyTs B BOXTEHHBIA XYpHQN Hawero raneaca aa pasob-
pOTh KOpGKyﬂH pyK, HE rIpMBbI“IHbIX K f’OHKOMy ryCMHomy nepy, MOXHO
YCTAHOBMTb, 4TO KOPABIE, O KOTOPOM MAET PeYb, HAMPABISETCH B KOPO-
neectBO AHrMMiACKOE, B CNaBHeM Toproseiit ropod florgon. M uto na
nsope Havano XVl sexa, a Tounee, 1601 rog, mecsy despans, a geHb
25-h...

He nonpobosats 11 1 Ham Ha Bpems npencTasuts cebs Ha GopTy
3TOM TAXENON U MANONOBOPOTAMBOMN NAPYCHO-rPebHOM NocyanHbIZ YTo
eCnu 1 HaM OTBAXMUTLCA BMecTe ¢ npeactasutenamn Oct-Me 1ckoi kom-
NAHWK CTYNWTB HO QHIMHCKYIO 3emnio? Mbl Nonagem B LApPCTBOBAHME
koponesu Enusasetw, 8o Bpemena Llekcnupa, Napses u MunsBepta —
Tpex nepebix YWnbamos, MPUHECLIWX CNaBY CBOEMY rocyaapctay. Mol
nonapem & Havano gesrensHoctn PpsHenca bakoHa — senukoro puno-
coda, NepeBepHyBLIErO MUPOBO33PEHUE LENOM SMOXMU. ..

WMrak, mbl Ha raneace. MNop Hawumu Horamm nanyba — natsaecaTt
MmeTpos B anuHy, — He Tak mano ans XVl eeka, He npasga nne CotHa
rpebuos-raneprnkos. Koe-KTo U3 HUX NPUKOBAH K CBOMM CKOMbAM UE-
fISIMM — OYEBUAHO, KATOPKHWKK. M HOA BCem 3TMM — TPY MAYTBI C MOLL-
HEIM NapycHbim ocHaweruem. o ewe nywkn mexay rpebuamu. A Ha
LIKAHLLAX BUMAHEIOTES Knpack conaart. [pubpexHbie BoAb BCIOAY KMIAT
NUPATamu.
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Coasesnve Manoi Megeseauubt B crapunHom 3seagHom atnace dna Mesenus

Ho sot u Bbeper. Cnasa Beesniwnemy! Kopabns Bxoaut & yerse Temabl,
Nonb3aysck NPUNMBOM, KANMTAH HANPABASET CYAHO BBEPX No pexe B JIoH-
noH. Haww cnyTHUKYM HaYMHAaKT rotosuThes K Boicaaxke. [locnegyem v mbi
uX NpUMepy.

Mpexge Bcero nepeopneHemcs. Jlyuwe Bcero NOAOKWAET 3ACTETHYTLIA
AOBEPXY YEPHBIA KOM3ON C BLICOKMMU OMAEYLAMM M ANMHHBIMW PYKABOMM.
On toncto nopbut BaTOM U Tyro-Hatyro npocteran. K kamaony npunara-
IOTCA TONCTbiE, CNOBHO CLUMTBIE U3 BATHOTO OAESNA, KOPOTKME NAHTONO-
Hbl. Ellle HORO HOmeTs BHICOKMI HOKPOXMAMEHHbIA BOPOTHMK, KOTOPbINA
PEXET LU, U TOMCTHIA CyKOHHBH nnaw,... Hy u moaa! Ho Tyro Hasauen-
HBIA KOM30OM M NAHTANOHs! NPEAOXPAHSIOT OT KWHXANA HGEMHOTO ybuii-
Ubl. A B NAAULE 3aNyTAETCS WNAra nPOTUBHMKA NPY YIUYHOW CCOpE...

HenosopoTnmeoe cyaHo yxe y mpuyana, 1 Mbl Baixoaum B ropog. He
YOMBRANTECH Y3KMM YIULIAOM .C KOHABAMM ANS HEYMCTOT. Mbl ¢ Bamu B JToH-
poxe Hauana XVl sexa. Octopoxwa! [puxmutecs cnuHoi k cTene. Ma-3a
nosopoTa ebineteny sepxoebie. OHM CKaYyT, He pasbupas BOporu.

Haw nyte B Bunasop, umeHHo Tam Haxogurcs cenvac neib-meamk
adrnuickoit koponeebl Yuneam [uneBepr. [MpasunsHee ero, koHewHo,



AHrnuickuit koctiom kosua XVI — wayana XV sexa

HA3bIBATL c3pom Yunesmom Munsbeptom Konuectepckum — Tak enmya-
10T ero nauMeHTbl. Ho OCTAHOBMMCS HO TOM, Y4TO NPUBLIYHEE.
Bunasop — kpacuseiiwee mecto 8 rpaderse bepke. Ot uentpa Jlorgo-
HQ NPUMEPHO KMNOMETPOB ABAALATL. 34eCh, Ha npasom Bepery Temabl,
ewe & Xl seke Bunerensm 3asoesarens sioctpoun samok. [MoTom ero
MHOro pa3 nepecTpaveaniy, ykpalanu. 7! KOHUE KOHUOB BHH}l30p
caenancs ﬂI'O6HMblM MECTOM XUTENLCTBA QHITTUUCKUX KOpOnel:L

Huine poktop MMnsbept nonxeH NOKa3pIBATL €€ BENUYECTBY MATHWT-
Hble onbiTh. Bl cnpocuTe, kaKoOE oTHOWeHUE NPUABOPHLIA BPaY UMEET
k marimty? Camoe HenocpeacTaenHoe! oa nasap, 8 1600 rogy, ma-noa
NEYATHOro Npecca Buiwen ero obwupHbIi Tpya «O MArHuTe, MArHUTHBIX
Tenax u o bonsworm mariute — 3emne. Hosas duanonorus, pokasan-
HOS MHOXECTBOM QPryMeHTOB M onbiTos». LUlecTs kHur, HanMcanHeix Ha
MPEKPACHOM NIATUHCKOM A3bIKE.

Bam He coBcem NOHATHO, NoYemy nenb-MeanK 3aHUMAETCS HCCNefo-
BaHUAMM MarHuTa? Ceruac nonpobyio oObACHUTL.

[eno B TOM, 4TO O MArHUTE C HE3ANAMATHLIX BPEMEH XOAUNU CAMbIe
HEBEPOSTHbIE CIYXM. 3HAXAPU WENTANMU, YTO MATHWT BO3BPALLAET MOJIO-
Boctb, kpacoty u sgoposse. O6 3Tom nucan paxe cam eenukuin le-
6ep — anxumuk u Bpad, xuswuid Ha pybexe VIl u IX sekos. Buin on
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apabom, 1 ero HacToswee uma 3sy4ano kak [xabup ubs XaksH, natm-
HuCTh nepepenanu ero B [ebepa. MNucan o marumte v apyroi apabekmit
y4eHbI — 3HOMEHWTHIA ABEPPOIC, HACTOSILLEE UMS KOTOPOTO TOXE 3BY-
4ANO HEMPUBLIYHO ANS eBpONenckoro yxa — Abyne-Banua Myxammens,
nbn Axmen mbn Myxammen ubn Powa. On xun 8 Xl sexe B Kopgose
n CeBunbe M, KOK BCE CPEAHEBEKOBLIE NEKAPH, YBEPSN, HTO TOMYEHbIH
MQTrHMTHBIA KOMEHb C BOROM — NpekpacHoe cnabutensHoe.

O6o Becem 31om [unebept sHan. A Nockonbky CEMUMAECATUNETHION
KOpPONEBY HE MOMMNA HE BOMHOBATL NPOBAEMA COXPAHEHWS MONOAOCTM
M KPACOTbI, 3QSIOTOM YEro, KAk U3BECTHO, ABNAETCH UCNPABHOE YHKLM-
OHWUPOBAHME XeNyaKa, ee NPWABOPHbIA BPAY NPOCTO 0643aH Bbin 13y-
4QTb CBOWCTBO MGrHMTA.

Marnetnam 6uin OAHWUM M3 CaMbIX TAUHCTBEHHbIX MPUPOAHBLIX ABTEHWUMA.
[ouemy, Kk NpuMepy, eCnn pacnonoXuTb PACKAAEHHYIO XENE3HYIO No-
NoCy HG HAKOBAJIbHE CTPOro C CeBepa Ha tor, O OTKOBAHHOE Xeneso
OKQ3bIBAETCH HAMArHUYEHHBIME A CTOUT M3MEHUTH Hanpasnerue 3TOM
NOJSTOChI, CKOMbKO HK CTYYHU MONOTOM, HMUKAKMX MATHUTHBIX CBOWUCTB OHQ
He npuobperTer.

Ovaaanm Tunbbepty ponxHoe. [locne MHOroneTHux onuiToB oH OC-
MENUNCSH, HECMOTPS HO ABTOPUTETHI, YTBEPXAATh, YTO APMEM TONYEHOTO
MATHUTHOTO KOMHS BHYTPb «BbI3bIBAET MYyYUTENbHbIE BOMU BO BHYTPEH-



HOCTAIX, HECOTKY PTQ M A3bIKa, ocnabnexne u cyxoTky unerosy. [1pasaa,
MpK 3TOM M OH HE OTPULAN, YTO MAFHUT «BO3BPALLAET KPACOTY U 3A0-
POBLE AEBYLIKAM, CTDAAQIOWMM BAEAHOCTLIO U AYP-

HbIM LBETOM NMLA, TAK KOK OH CHNIBHO CYLIUT U CTsI-

TMBAET, HE NpuunHas Bpena». Bpay obs3aH BbiTb ‘

HE TONLKO OBPA3OBAHHBIM, HO M OCTOPOXHbBIM Ye-

NIOBEKOM.

Bei ckaxete: on npotueopeunt camomy cebel .
MpasunbHO, HO €ro NocneaHee YTBEPXAEHUE MOT-
no BbITb M AAHBIO GBTOPUTETAM, M MANEHLKOW
noxbio Bo cnacenue. [peacrasste Ha MUHYTKY Ce-
65 Ha mecTe koponessl. MHore roasi Baw nen6-
MELMK 3QHMMAETCH KOKMMM-TO OMbITaMM, YBEpPSS,
4TO ULET Cnocob COXPAHUTL BAWE ABrycTeiee
agoposbe. M 3a 370 Bbl nnaTtUTe eMy BRONHE Npu-
NUYHOE BO3HATPAXAEHWE. 3aTem, MHOrO neT cnyc-

TS, OH BbINYCKAET B CBET HAYYHbIM TPYA, M3 KOTOPO- Yunbsim Tunsbept
ro CTAHOBMTCS SCHO, YTO NIEKAPCTBA, KOUMM OH BAC Konuectepckuit
Nonb3oBAn, HA AeNe MOryT TONbKO YXYAWATe ca- (1544-1603)

mouyscTeme. botocs, 4To nocne atoro nenb-meau-

Ky He no3noposutcs. [MnebepT Bbil yMeH 1 HE NOHUMATb 3TOFO HE MOT.
Hy a reneps, yachue cebe cocTosHWe 4en U MO3HAKOMMBLUMCE 3004~

HO C HOLWWM repoem, oTnpaemMmcs 8 Bunasop...

bl HE CTAHEM OBBICHSTb, KOK HOM YRQIOCh NONAcTe 8 Hebonblioe
obLecTBo, KOTOpoe cobpanoch B NoKosx koponessl. [nasHoe —
Mbl B YNCNE NPUIALIEHHBIX A HIKOTO HE YAMUBNSET HALLE NPUCYTCTBUE.

B Bunpsope ecerfa peceno: oxotsl, TeATpANbHLE TPEACTABAEHUS, TOP-
xecTeenHee npuemsl. [paeaa, soapact koponessl Enuaareth yxe He
TOT, M OHA NPEANOYMUTAET TUXHe pa3spneveHus. nOTOMy 7] peLueHo nog
BEYED YCTPOMTL AEMOHCTPALMO Yyaec aokTopa [unsbepta.

C 60onbLIMHCTBOM KGBANEPOB W 4AM Mbl HE3HAKOMbI, HO KOE-KOrO y3-
Haém. Bot, Hanpumep, rMasHoE, KOK HOM KOXETCs, ABMCTBYIOWEE NIULO:
BBICOKWIA WeCTUAECATUNETHWIA AxeHTnbmeH. OH crerka nvicosat. bputsii
noabopoAOK BHIAAET B HEM HENOBEKA, HE MPUHAANEXALLETO K MPUABOP-
HoM apuctokpatin. OfeT OH CKPOMHO: B YEPHbIM ATAACHbIA KAM30N C UC-
NAHCKMM BOPOTHUKOM M B Nnall, HabpoweHHsit Ha nneun. Bucaune yceol
He NO3BOMSIOT 3ANOAO3PUTL B HEM M CBSLLEHHNKA.

S10 com poktop Yunbsm Tunebept. OH nepecrtasnser pasnuyHbie
npeaMeTbi Ha CTONe, NPUTOTOBNIEHHOM A1 ONbITOB. Bee xayT koponesy...



A BOT cpeau rocteit 1 elle 3HAKOMOE NULO: BbICOKMM no6, BHUMG-
TENbHbIE TNA30, TOPAWME BHYTpeHHMM Becnokonctsom. Henoseky He-
MHOro 3a copok. [1o cpaBHEHMIO C OCTaNbHEIMU OR MONOA. [lbiWHbte
KPYXEeBa NOANMPAOT akKypatHyto 6opoaky. Moxanyi, kocTiom u obauk
BBIAAIOT €70 HEKOTOPOE TWECNABME, O MAHEPA AEPXATHCS - HECTOMO-
6ue. Ho ecTb B Hem OLHOBPEMEHHO M 4TO-TO BUHOBATOE. D10 Pp3HCUC

B3KOH — MIGAWMA CbiH NOPAA-XPAHUTENS fleYaTy
M BCErO-HABCErO COMMCUTOP — CTPSINYUI AOHAOH-
ckoro cyno. CTpaHHO, 4TO OH OKA3ancs 34ech.
KaHuiep KasHQYelcTBa AA WM BAWMSTENLHBIA 1OPA
bypneit — myx ero TeTkn — He OYEHb-TO XanytoT
monogoro bakona. OpguH cyuTaeT ero onacHbiM
ONNO3MUMOHEPOM, APYFOM — MPOCTO «MeuTaTe-
nem». Cloaa, Ha yyeHbli BeYep, OH, CKOPee BCETO,
npurnaieH Kak epunocos.

Koponeea Enusaeera | sBowna 1 tMxo onycrm-
nack B NPUrOTOBAEHHOE Kpecno y kamuHa. Beve-
pOM OCOBEHHO 3aMeTHO, Kak oHa Hemonoga. Ka-
XKeTCS, YTO BECHYLLIKM M TEMHbIE NATHA C BO3PACTOM
PACnALIAUCE U CO3RANU obwmi He3A0pOoBbLIA GOH
u 6e3 Toro He cnuuiKom Kpacusoro ee nuua. [pu-

DpaHeuc Bonon 4ECKO M3 PLIXEBQATLIX, NYCTO BHIBENEHHBIX CEANHONM

(1561—1626) BOJIOC, NEPeBUTHIX Xemuyrom, nopegena. [onosa

ee BCe elle BhICOKO nopHata. Ho He sacayra nu

3TO BLICOKOTO BOpOTHMKA? M He Taxenoe su

nAaTbe, PACWMTOE 30N0TOM, HE AJET COTHYTHCS CTAHY 3TOM MOXWMNOWM

M YCTaNnon xeHwmHe 2 Bnpoyem, rmasa y koponess 30pku u bnectst mo-
Bonbitctaom. OHa MAXHYNQ NNATKOM, 4ABAs 3HAK HOYUHATb.

— Bawe senuuectso! — MunbbepT roBopun MArko, MpUsSTHBIM rONo-
com, kak U nogobaer spavy. — A cobupaiocs, ecnm Byaet Ha To boxbs
BONS, HE yManss 3ACAYr TeX, KTO rOBOPUII O TOM A0 MEHS, U3NOXWTb
30eck Nepeq BaMU OTKPLITYIO MHOIO C MOMOLLBKO MHOTUX TPYAHBIX W [0~
POrOCTOSILMX IKCMEPUMEHTOB UCTUHY, KOTOPAs RPOTUBOPEYUT MHEHMIO
MHOTUX Apyrux ¢Gunocodos, [AXKE CAMbIX OPEBHMX... [Tovemy marHur-
HaA CTPENKQA, NPUMEHsemas Ha kopabnax sawero gobnectHoro ¢pnorta,
BCErnd nokasslBaeT 0gHO Hanpasnexne?.. MNoyemy?

Munbept obsen B3rsgom cobpaslumxcs. 3aech Camble Myapbie io-
AW KOPOIEBCTBA: TOHKME MOMUTUKM, AUMIOMATLI, BOEHOHQLHUKKA U $Ro-
TOoBOALBI. YTO-TO OHM OTBETATS

- MNossonbte, cap Yunbam... -— Cnoso B3an cegobopoasii nopa Aa-
mupanreincrea. — Kakas xe 310 3aranka? Bcem Mopsikam M3BECTHO, 4TO
HAOMOTHUYEHHOE XENE30 HONPABNSETCA K CEBEPY, MOCKONLKY eMy Co0b-
LLAETCS CUNA NONSPHLIX 3Be3f, NOA0BHO TOMY KAK 30 CONHUEM NOBOPG-
YMBAKOT CBOMW FONOBKU LBETHI.



MpnasopHble 0gobputensHo 3akneany ronoeamu. [osopawmi Npas —
KTO He 3HaeT, 4To B Hebe umeeTcs GONLILIOK MArHUTHBIN KAMEHb?..
Nen6-meauk 83an co crona LIApP, BLITOYEHHbIM M3 MArHEeTUTa.

— Bawe senunyectso! 9 He Hamepesaoch NPrUBEraTh K U3MbILLTEHUAM

U YTOMMTENbHBIM YMO3AKMOHEHUIM. MOM apryMeHTbl, Kak Bbl N1ErKO MO-
XeTe BUAETb, OCHOBAHbI TONBKO HQ OMLITE, PA3YME M AEMOHCTPALMM.
3TOT WAP, BLITOYEHHBIA C HEMABIMU PACXOAAMM
M3 MATHUTHOTO KOMHS, s HA3BAA TEPENION, YTO O3-
HauyaeT «ManeHbkas demna», «3emencka». 9 nop-
HOLLY K HEM MArHUTHYIO CTPEnKy — W Bbl BUAMTE?S.. !
IIxeHTnbMeHbI, BCE BUAAT, KOK OOMH KOHEL, CTPENKH
MPUTATMBAETCSH K OAHOMY MOAIOCY TEPENbl, A BTO-
poi — k apyromy?.. He tak nn seayT cebs v cipen-
KM KOMNACOB, YCTAHOBNEHHBIX HA kopabnax dnota
ee senmuectsa? M He 3HQUMT nn 3TO, 4TO BCH HAWA
3emns 9BnRETCH HEKMM BOMBbLIMM MArHUTOMS..

MNprosopHeie neperosapusanucs: «Capy Yunbs-
MY HE OTKQXeLlb B NPOHULATENLHOCTH M NOBKOCTH
B fiokasatensctBax». A Tunsbept npogonxan:

— Bek myaporo npaenenms Bawero eennyect-

BO ROPOBAN 4ENOBEYECTBY Heucumcnmmele Borar- AHIMACKaS Koponesa
ctea: oTkpbIT Hosbid Ceet, n3obpeteHo krurone- Enuaasera |
YaTaHKeE, TENecKomn, KOMNAc. DT OTKPLITUA CTANM (1533-1603)

MCTOYHUKAMM HOBOFO MOTYLIECTBA, OTKPbIIM HO-
BbI€ TOPU3OHTLI, HO B TO X€ BPEMS NPEANOXMIU YENOBEYECKOMY F€HUIO
v HoBble 3agaun. Kak pewnts uxg 34ech MOMOXET TOMLKO OfbiT. ..

— Hoktop TunbbepT coBeplueHHo Npas, KOrAa roBoput o6 onbite!
OnHAKo ONkIT ONbITY - PO3Hb.

MpuaBoOpHbie U [AXe CAaMA KOPOMEBA NOBEPHYNM FONOBbI HA rOOC.
Ax, 3TO BCEro nuilb Ype3sBLIYANHBIN QABOKAT KOPOHbI, HUWMA Punocod
®psrcuc bakon. BewHo oH BMelLMBaETCS, CTApaeTCs NOKA3ATb CBOM YM.
Tem Bpemerem, sameTus sceobliee BHUMaHKe, bakoH npoponxun:

— OnuiT ectb ocHoea Hayku. Ho kakoi onwite Passe konuyectso
6eCCHCTEMHO MPOAENAHHBIX KCMEPUMEHTOB NPUBOAMT K MOMNOAHEHUIO
KOMUIKK 3HaHMIN? Hopo He npocTo yBenuuMBaTh KONMYECTBO OMbLITOB,
a €o3paTh HOBHIM MeToa. M onupance Ha Hero, sbipaboTtats npaeuna
LR NPOM3BEAEHUS ONBITOB. TONBKO TOTAA OHU NPUBERYT K M30BPETEHMIO
HoBOro. A U3obpeTeHue — BbICWAS UEMb HAYKW. DKCMEPUMEHTHPOBA-
HWE XK€ HaYrap NULb BBOAMT B 3abNyXaeHWE,  HE NPOCBELLAET NIOAEN. .

MMnbBepT Ka3ancs CNOKOMHbIM, XOTS €ro PyKU 3aAPOXANM.

— Ecnu Bale BenMYECTBO NO3BONNUT MHE NPOMOMKMTL, TO, BO3MOX-
HO, il CBOMMM OMBITAMK CyMmeto oTBeTUTh c3py Ppatcucy.
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Tepenna Munsbepra Komnac Munsbepra

NpnaBopHbie nepewenTsianiics. Jlopa-kaHunep, HaKTOHUBLIMCE K KO-
posieBe, rOBOPUA el 4To-T0 Ha yxo. Tnasa Enuaasets bnecrenn. Ona
oboxana cnopsl. KOHEYHO, ecny OHM He 3aTPAr1Bany MHTEPECOB KOPO-
Hbl M TOCYAAPCTRA.

— Mpogonxaite, cap Yunbam!

TunbBepT cTan BOAMTL MATHUTHOW CTPENKOW NO NOBEPXHOCTU TEPESbI.

— BarnsHuTe, Bawe BenuyecTBo, HO PA3HOM OTAGNEHWM OT NOMOCOB
CTPEeNKa No-pa3HOMY HOKIIOHSIETCS, MIMEHSA CBOE FOPU3OHTANBHOE MO-
noxetune. 210 0BCTOATENLCTBO OLINO 3AMEYEHO elle ABAALATL NET Ha-
304 BEPHLIM NMOAAGHHbBIM BALIETO BENMYECTBA, MOPEXOAOM W CTpOMTE-
nem komnacos Pobeprom Hopmarom. OH OTKpLIN HAKNOHEHWUE MATHUT-
HOWM CTPENKM K TOPU3OHTY M TEM CAMbIM AOKO3AS, HTO TOYKA MPUTSKEHMS
L9 HEee HOXOOMTCS He Ha Hebe... — [unbbepT crerka NoKNOHUNCS 8 CTO-
poHy nopaa ApgmupanTteicTsa (3auem Haxueats cebe BPAros nNpu ABo-
pel), — ...a Ha 3emne.

Ero cnosa sactasunu npotucHyTbcs Bnepen Asyx aamupanos. Mx
MHTEPECYET: HEMb3S JIM MCMONb3OBATL CIOCOBHOCTE MArHUTHOM CTPENKH
HE TONLKO /IS YKQ3QHMUS HANPABAEHU] CEBEP—IOT, HO W Afs Onpeaene-
HU1S MECTOHAXOXAEHUS KOPADBNS B OTKPLITOM MOpEe?

— Hawmn Mopsiki BEPST, YTO MAFHWUTHYIO CTPENKY NPWTSrMBAIOT rpo-
MOfHble Xene3Hble TOpbl, KOTOpbIe HOXOAATCS HO CeBepe, — CKA3an
OAMH U3 HUX. — MopennaBaTteny pacckasbBaloT, YTO OHW NPUTAIUBAIOT
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MOpCKOﬂ KQpTa C IMHUSMM MATHNTHBIX CKﬂOHeHH;l, CoCTaeneHHas rMﬂb6epTOM

HEOCTOPOXHO NpUbNU3KUBLIMECS KOPADBKM, BbIPLIBAKOT M3 HWMX rBO3AM,
1 cyaa passanueaiorcs, obpekas Ha rubens KOMaHAYy. ..

Tunebept tepnenus. On ynbibHyncs u HanomHun 06 apabekux ckas-
Kax «TbiCA4A v OAHA HOYBLY, TAE UMEETCs NOACOHBIN pacckas.

— Mocmotpure, kak seget cebs crpenka soane Tepenns. Ee Hakno-
HEHME YMEHbLLQAETCS K 3KBATOPY, M, HAONPOTUBR, HO MATHUTHBIX NOMOCAX
CTPEnKa M30 BCEX CUI CTPEMM €A BCTATh BEPTUKANbHO. Bee peno B Tom,
AXEHTNEMEHBI, 4TO HAWA 3eMAA CYTh OTPOMHbBIA MATHUT.

3artem MunsbepT nonoxun HeboNbLINE MATHUTHBIE CTEPXKEHBKM B NEr-
KMe KOpabnmku v NycTun Mx NICBATL B Y3KOE KOPHITO ¢ BoAo. Bennec-
KMBONM PYKamu LaMbl, HOBMIOAAS, KOK HABCTPEUY YCTPEMARIOTCA Cyae-
HBILKU CO CTEPXEHBKOMMW, MOBEPHYTLIMK APYT K APYry PA3HOMMEHHbI-
mu nontocamu. W kak pacxopsatcs Te, HA KOTOPbIX CTEPXHWU CMOTPST
APYr HO APYra OAMHAKOBBIMM KOHUamM. [pucyTcTayiowme Goinn B BoC-
Topre. Bor noucrtuHe cokpywatowmit oteet 31omy Bbickouke bakoHy.
HeitcteutensHo, nobena ovesnana. Koponesa ynsibanace. A Mnsbept
npogonxan:

— Ecnu sawe Bennueciso cobBnaroBonuT cornacuThCs C BbIBOAOM,
4TO 3emis — MQrHWT, TO OCTAETCA CAENATE OAMH LWAT 4O ACNYLWEHMS, HTO



MarnuTHas cTpenka,
cBoboAHO MNABQOWAR
£y B XUOKOCTH

u apyrvue HebecHble Tena, B ocoberHocTi JlyHa u ConHue, HapeneHsl
TOKXE MATHUTHBIMA CURAMK. A KOfb CKOPO TAK, TO HE B MATHETU3ME U
JAKNIOHAETCS MPUYUHA MPUIMBOB U OTSIMBOB, HE B HEM NI W NPUYMHA
ABUXEHUS HebecHbix Ten?

Bpsia nu KTo-HMBYAb M3 NPUCYTCTBOBABWMX MOT NOHSTH BCIO TYBUHY
BeickasarHoro [wnsbeptom npepnonoxenuns. Ogut nuwe bakoH roto-
BMJICS BHOBb BO3PA3uTb. M OH HenpemenHo caenan 6bl 3TO, NOTOMY 4TO
MMnbbepT NoanepXMBaN yyeHne nonbckoro actponoma Hukonas Ko-
nepHuka o Asuxenun 3emnu, a bskow ero oTpuuan. Ho B 310 Bpems
KTO-TO BONBHO HACTYMWI €MY HA HOTY, 1 MONOLAOH CTPAMYMIA yBUOEN PA-
AOM NoBeNesw e oT rTHeaa rMa3a Asau.

— He mornu 661 Bbl, C3p, HEMHOTO MEPEXAATL CO CBOUMM 3AKIIOHE-
HUAMM, KOTOPbIE HUKOTO HEe UHTEPECYIOT.

Jlopa-xaHunep cHan ¢ Nanbiia KOMbLO C KPYNHbIM BPUANMAHTOM.

- MNpouwy Bac, cap Yunwam, nposepbTe, He NPONAAET M CUNA Balue-
rO MATHWTQ, CW MONOXMTh PAAOM 3TOT kameHb? Begp, kaxertcs, ects
MHEHWE, YTO BPUNNUAHTEL YHUUTOXTIOT NPUTAXEHNE?S..

— Munopa, — oteetun Bpay, — BOKOCh, 4TO OQHOTO KAMHS, AAXE C BA-
LWew pyKu, HeAOCTATOUHO, YToBbi NPOBEPUTL 3TO yTBEpXAeHMne. A y MeHs
TAQKMX APAroLEHHOCTEM HeT...



Barnaps npucytcteytowmx obpatunmuce k koponese. [lokonebas-
wuch, Enmsaeeta npuMkasana NPUHECTH HECKONBKO KPYMHbIX KAOMHeH 13
COKPOBULLHMLLL. Takas Mrpa el Hpasunace. Bo-nepeeix, koponese scer-
04 [OCTOBASAO YAOBOMLCTBME MOBOBATLECH Hneckom CBOMX Bpunanawd-
T08B. Bo-BTOPLIX, OHO BbINQ XEHWMHON. M 3TO — NULLIHAS BO3MOXHOCTb
noxsacrartbcs. A B-TpeTbux... B-Tpethux, 6uino, koHeuHo, 3a6aBHO no-
CMOTPETb, HE YHUUTOXAT M APATOLUEHHbBIE KAMHU CUNY MATHUTA.

TMns6ept 06NOXMN MATHWUT CEMHOALATBIO KPYMHBIMU GNMA3aMM 1 NOA-
HeC K Hemy apyroi mariuT. Paspanca wenuok. O6a cTepxHa cAnamucs.
IMpucyTtcreyiowMe 3axnonanm B NafOWM.

— Bawe sennyectso moxet ybeauTses, YTO M 3TO MHEHME LPEBHWX
okassbieaetcs noxHsim. OHAKO cHROM NpuTAXerns obnapaeT He OaMH
MariuT. [lpeBHUe U HOBLIE MUCATENU YNOMUHGIOT, HTO XENThIM SHTAPD,
Byayun HATEPT, NPUTATMBAET CONOMY WU NPOYUE Nerkue Tenbua. 9 xe ob-
HAPYXWA, 4TO He TOMbKO 3TO BewwecTso obna-
aaet nputsixernem. Barnanute. ..

Funbbept ykpenun 8 gepxarene U3 TemHo-
ro REepeBda OfvH U3 BPUINTUAHTOB KOPONEBsl
M CTAN HATUPATL EFO NMONOK NAALLA.

— Cap Yunbam, Mbl Hapeemcs, 4To nocne
3TOrO OMNbITA KOMEHb HE UCYE3HET U HE UCnop-
TMTCH? — 06ecnoKOUNace OGHA M3 MPUCYTCT-
BYIOLMX AAM.

— Cnyuuce Tak, 370 6610 6bi BEAUKMM OT-
KpbiTHem. M ee BENMYECTBO, KAK NCTUHHAS NO-
KPOBUTENbHULA HAYK, S YBEPEH, HU CeKyHAbl
He noxanena 6bl o Takon notepe. Kopoxa .
AHrnumn He 0beaHEEeT OT TOKOW XepTBbI. @ 1 b

MNpuaBOpHLIE M3YMUITMCL NOBKOCTH, C KO- -
TOpPOH nenb-meamk napuposan o6pou.1eHHh|e o
K HeMy cnoBa. A koponesa Nogymarda, YTo ee v
BPAY HE MPOCTO TAK HATIOMWHAET O TOM, YTO (
HOYyYHble MCKaHus cTosT AeHer. [puaetca emy i
NOXAnoBATh KAKYK-TO CyMMy... Bapyr yro-to
W BNPSiMb MPUIOAKTCS HA rioTe.

rMﬂb6epT TEM BPEMEHEM YXE NOAHEC K HA- ﬂpMTQI’MBOHME MAOrHUTOM
TEePTOMYy anmasy CONOMUHKY, HOKONOTYIO HO XenesHbix NpeaAMeTos
3yboumncTky. M Bce yBruaeny, Kak nog BnusiHieM
HEW3BECTHOM CHslbl CONMOMMHKA TAHETCS K KAOMHIO.

— To4HO Tak Xe NPUTArUBAIOT Nerkne Tena candup u pybun, onan,
ameTucT, Bepunn 1 ropHbiit xpyctans. [Jaxe NpocToe cTekno u Henpos-
POYHBIE CEPA U CMONA OBNCAAIOT NOAOBHOM NPUTArATENBHOM CUIONM.




ANOHCKUMA M KUTQHCKUE KOMNACH

Honro npoponmxanuce onbiTel. [MabbepT 306aBNSN NPUCYTCTBYIOWMX
TEM, 4TO, HE3AMETHO BOAS MATHMTOM NOA NMCTOM MEPTAMEHTQ, NOBO-
paHMBaN BPOLEHHLIE HA €0 MOBEPXHOCTb XENe3Hble KAOUM U WNOPSI.
OH 30cTaBnsy,  AHLEBATE OBPLIBKM ByMaru, MOGHOCH K HUM HATEPTYIO
CTEKNSIHHYIO NANOYKY MAM PUIYPKY, BLITOYEHHYIO M3 MPO3PAYHOro fH-
Taps.

— Mhiorue Tena nocne HATUPAHUA RPUHUMAIOT CUITY SNEKTPOHA —
3NEKTPUIYIOTCH, — MPOAOIXMUI CBOM OBBLACHEHMA NENB-MEanK, — MHO-
rMe, HO He Bee... CKonbko Bhl Mbl HW Tepnu BNAropoAHbIA Xemuyr U cno-
HOBYIO KOCTb, MPEKPACHBIA NAPOCCKMI MPAMOP M anebacTp, OHWU He
NPMOBPETAIOT SNEKTPUHECKOW cuAbl NpuTaxenus. He snextpusyiorcs
U METANNSI...

— Ho TOorma npupona MarHWTHOM CHUAILI M CUIbl SEKTPUYECKOM JOMX-
HQ BbiTb PA3NMYHAZ — DTO BOCKAMLAHUE HEMPOU3BONBHO BBIPBANOCH M3
ycT B3kOHQ, BbI3BAB CHOBA PONOT HEYAOBONLCTBUS.

TnnebepT 30mymancs, HO AKWb ANS TOro, YTobkl NoTodHee cHopMy-
nupoBate oTeeT. Bee 3TH BONpOCH THICSYY pas NPOAYMAHbI MM B TWLUM
KabuHeTa 1 3a NaBOPATOPHBIM CTOMOM.

— Csp ®psHeunce npas. O6 s5Tom 9 yxe nucan B csoen khure. Caniu-
KOM MHOTO Pa3sfiiMuuil MEXAY NPOSBAEHUAMM MArHETU3MA W INEKTPUHE-
CTBQ, 4TODBI CUUTATL UX NPUPORY ELUHOM.

MarnutHas cuna nocrosHHa. Ora — cBOMCTRO, NpucyLuee Teny, B ay-
xe Bennkoro Apucrotens. [TpuTaxenne xe 3neKTpUYECKOW CUNoN co-
3A0ETCH Nk TpeHMem. Kpome TOro, MArHUT MPUTATMBAET TOMLKO Xehe-
30. Ero cuna He BoUTCA HY BOABI, HM OTHS. DNEKTPUYECKASA XE CUAA NPH-



TATUBAET MHOTME BELUM, HO OHG KANPWU3HA W 3ABUCWUT OT MOTOAb,
YHUUTOXASACh NpK BraxHOCTU. Hekotopsie ¢unocodsl cuntaiot, 4To Tpe-
HMEM M3rOHSETCH M3 TN TOHYANLWAs XMAKOCTL, CIYXALLAs AN UX CBA3M.
OHQ-TO M BbI3LIBAET INEKTPUYECKOE NPUTAXEHKE, NOAOBHO TOMY, KAk
BO3AYX 3ACTABNSET CTPEMUTLCS K LIEKTPY 3eMiM BCE TENA, KOMAA MX NN-
(AIOT OMNOPSI...

Koponesa sesHyna. Yuenas 6ecena Hackyuu-
na scem. Opgun nuwe bskoH, kasanocs, rotos Hwin
cnywats Ao beckoHeyHocTn. Ho ero rnasa tax
4OCTO 3Qropanuck BNECKOM ene CAePXUBOEMOro
BO3paxeHus, 4To [unsbepT cTapancs He cMoTpeTsb
B ero ctopoHy. OH ycTan oT gemoucTpaumii. He ' ‘
nosepss cnyram, cam cobpan npubopk, oTkna-
HSACS Y YLWeN NOYTH HE3AMEYEHHbIM.

Mocnewnm Bcred 3a HAM M Mbl. Tem Bonee
MPUABOPHbIE BHOBb YBNEKANCH ABOPLOBbIMK CTINET-
HSIMW, PA3TOBOPAMM O NOWAAIX W O cobakax ans
TPABAM IUCHLL...

«M3 pokasatenscTs Hounyywee — ecTb QOKA-
3aTeNLCTBO ONLITOM», — Hanuwet bakoH Heckonb-
ko net cnycta. U 1yt xe pobasut: «OpHako Hbl-
HELHWe OMbIThl BECCMBICTEHHB. DKCNEPUMEHTATO-
Dbl CkMTAOTCA 6€3 NyTM, Mano NpOABMIasch
Brepef, a eClM HaMAETCH CEPbE3HO OTAQIOWMACS HAYKE, TO 1 OH POeTCs
B OOHOM KAKOM-HMbBYAp onbiTe, kak MMnbbeptT B MarHeTnames.

CrpaHHoe Bbicka3biBaHME ANS TOrO, KTO BO IMABY YIAA BCEH HOBOM
HOYKM TPebOoBAN NOCTABMTL SKCMEPUMEHTANLHEIA MeToA. Bnpouem, ce-
FOAHS HOM TPYAHO CKA3ATh, HACKONBKO NPUHLMNMANBHBI Bbinyk Te Nobyx-
AEHUS, KOTOPbIe ABUranM HENoCneaoBaTenbHuim bakoHom B ouexke Tpy-
AOB fEN6-MeamuKa KOPONEBLI.

CoBcem MHAYe 3BY4MT OT3HIB APYroro cospemenHvka [unsbepra,
utanbsHckoro yuenoro [anuneo Fanunes: «Benuuanwe# noxsanst 3a-
cayxusaeT [unebepr... 30 TO, YTO OH NPOM3BEN TAKOE KONMYECTBO HO-
BBIX W TOUHBIX HaBnogeHUit. M Tem nocpamneHsl nycTbie U nxuBbie ABTO-
Pbl, KOTOPbIE MULWYT HE TONBKO O TOM, YETO CAMM HE 3HAIOT, HO W nepe-
ACIOT BCE, YTO NPULLIO UM OT HEBEXA M TTTYMLIOBY.

XKanb, uto cam Tunbbept He ysHan ob >toit Brectawei ouewke.
B mapre 1603 ropa ymepna Koponesa, a HECKONbKO MECALEB CNYCTH —
u ee spau. [epen cmeptbio Mnbbept 3asewsan sce CBOE UMYLLECTBO
JloHgoHckomy obwectsy meamnkos. OgHako noxap yHU4Toxun npubo-
pbl. Octanock nuwe counHenne «O marHuTe...» 0a UMs OBTOPA HA 06-
noxke.

lanuneo lanunen

(1564—1642)



Fanunei u yuermnku

Mtoro 310 unm mano? Hayunsie Tpyasl 6bicTpo ctapetot. Ha goctu-
XEHUA NEPBOOTKPLIBATENEN HACAAUBAIOTCS PaBOTh NOCNEAOBATENEH, M Te
CKOPO HAYMHAIOT KA3ATbCA HEBEPOATHOW apxaukoi. Bnpouem, nepe-
fINCTAEM XENThie CTPAHWUbI LUECTH KHUT, NEPENNETEHHbIX B TENFHLIO KO-
xy. [Tonpobyem npobutses 4epes CTAPUHHYIO NATbIHb W BBINWWEM CBOMA-
CTBA MATHWUTA, CPOPMYNMPOBARHLIE [MabbepTOMm:

«1. MarsuT B pasnmuHbix cBomux 4acTax obNafaeT pasnuiHon NpuTs-
raTeNLHOM CUNONM; HA NOMKOCAX 3TA CMNA Haubonblwas. ’

2. MarHut Bcerna MmeeT Aaa MOMIOCA: CEBEPHbIH M KOXKHbIM, KOW
BECBMA PASNUYHBI MO CBOMM CBOMCTBOM.

3. PasHoumeHHbIE NONIOCH MATHHUTOB MPUTATMBAIOTCS, OAHOUMMEHHbIE
OTTANKUBAIOTCS.

4. 3eMHON WAp ecTb BONBILON MATHUT.

5. MNonyuuts MArRUT € OJHUM NOMKOCOM HEBOIMOXHO.

6. Marnut, noaBelweHHbIik HO HUTKE, PACNONArQETCs BCErga 8 NPo-
CTPAHCTBE TAKMM OBPA3OM, YTO OOMH €ro KOHEL YKA3bIBAET HA CEBEP,
Q Apyror — Ha o,

C Tex nop Npowno MHOro net. MarHeTnam BewWwecTs WUPOKO Npume-
HAETCA B HAYKE M TexHuke. bes 3HaHWs 3aKOHOB MArHeTU3Ma Gbiin Bl
HEBO3MOXHbBI HU SHEPTETUKA, HW PAAMOTEXHUKD, HU MOPCKAA M KOCMM-
4eCKas HAOBMMALMSA, HU NPUBOPOCTPOEHUE, HH ABTOMATHKA U TENEMEXA-



4MKA. DTOT CMUCOK MOXHO NMPOZJONXATL A0 BECKOHEYHOCTH, NOCKOMNbLKY
SBNEHUA MATHETMIMA BAXHOM COCTABNAIOWEH YOCTHIO BOWSMU B CAMY OC-
HOBY HALIEN LMBUAN3ALMK.

A MHOro N HOBOTO O MPYPOAE MATHMTA Y3HAMW Mbl CO BPEMEHM
Tunbbepta? Yebll HepHbii KaMEHb M3 CTPAHLI MATHETOB NO-NPEXHEMY
KPErKo XPAHWT B HENPUKOCHOBEHHOCTU CBOM IABHLIE TAUHSI.

B namate xe o Tunsbepte eaMHMUa pA3HOCTH MATHUTHEIX NOTEHLMA-
nos B MexayHapoaHoin cucteme eannuny, (CH) nocut ceroana nassanme
«runubept». M npas anrmmitckuid noat Oxow [paiipen, Hanucaswwit,
410 «[UnbbepT ByAeT XMuTb, NOKA MATHWT HE NEPECTAHET NPUTATUBAThY.

nuBepT Bbin yBEpPEH, YTO 3eMNsi COCTOUT N3 MATHUTHOTO Kamus. W en

NPUCYLLUM WECTb CBOACTB, cHOPMYNMPOBAaHHEIX Wm. [lna nocnepyro-
{UMX BEKOB 3TOTO OBBACHEHMS CTANO MONO. MOXHO COCTABMTL ANMHHbIMN
CMUCOK TUMIOTES, NPEANIOXEHHBIX MO3XE AN NOACHEHUS CYTu HabNAae-
MOro siBfeHns. YueHsle pasbupany NpUUMHEL 3EMHOTO MATHETU3MA, HE
3HOS, NO CYTW AENq, OTBETA HA FAABHbIA BOMPOC: NOYEMY MATHUT MPUTS-
rueaer?

BrickasaHHble MPEANONOXEHMA MOXHO PA3AENUTL HA ABE PNk
NEPBAs — FEOMATHETM3M UMEET KOCMMYECKOE MPOMCXOKAEHWE; BTO-
Das — reOMArHeTM3am — siBNleHME YMCTO 3EMHOTO xXapaktepd. [lotom,
NPABOA, MOKBMIACE U TPEThs IPYNNA fMNOTE3, COMACHO KOTOPbIM MOr-
HETKM3M BOOBLLE €CTb YHUBEPCANBHOE CBOWCTBO MATEPHM, HAXOAALLENCS
B ABMXEHUH.

Koraa y4eHble nopcumtanu, KakMm AONXHO ObiTh MATHWTHOE none
3emny, ecan oHo coapaetcs nonem ConHua u aaxe scei [anaxkTmkm, To
MONYYUNM HUYTOXHYIO BenuuunHy. [Tone 3emnu cunsHee. unoTtesy koc-
MUYECKOTO NPONCXOKAEHUS FTEOMArHETM3MA NPULLNTOCE OCTABUTD.

Mocne KOCMOCA ECTECTBEHHO BBINO UCKATBL MPUYKUHY BO BHYTPEHHEM
CTpOeHu camor 3emin. Bo3HUKNO HECKONLKO MHTEPECHBIX TMMOTes,
KOTOPbIE OCHOBLIBAMMCE HA MPEANONOKEHUU O KMAKOM COCTOAHWUM 3EM-
HOTO SAPA, COCTOAWETO U3 XOPOLIO NPOBOASLIENO MATEPUANA, CKOpee
BCETO, 3 xenesa. B macce 1akoro aapa HemabexHu TedeHus, pasgene-
HUE W [IBUXEHME 3aPSLOB, A CNEROBATENBHO, AOMKHbI OhiNk BO3HUKATL
3NEKTPUYECKME TOKM, KOTOPbIE MO HOMATHUYMBATE 3EMAIO.

OaHum U3 asTopos nopobHOU rMnoTesb Buin M3BECTHbIN COBETCKMA
buank q. U. DpeHkenb, MHOTO CAENABLINKA B OBRGCTHU TEOPHUM MATHUT-
HbiX SBNeHuiA. Ho AN NpU3HOHMA rMNOTe3 BTOPOWM rPYNfbl He XBATANO
EAMHOIO MHEHMS O COCTOSHUW 3emHOro aapa. [encTBuTensHO M OHO
xuaxoe? Koe-kTo 13 reopusmkos cHUTan ero TBepAbIM.

3 —3543



B konue XIX Beka, uayuas dopmy kopoHbs Connua, acTpoduankm
HOYANW NOAO3PEBATH HANMYME MATHMTHOTO MOMS M Y HALUErO CBETANA.
OTKyRa xe OHO MOrNO B3STbCS Y PACKAIEHHOTO FA30BOro WAPa?

Mpodeccop Kembpuaxckoro yuusepcuteta u unen JlongoHckoro
koponesckoro obuwectsa Aptyp LLycrep Bbickasan Bckonb3b Maeto: a He
SIBNAETCS NI MATHETU3M YHUBEPCASbHLIM CBOMCTBOM BCAKOTO BPALLQIO-

erocs Tenas

3a paspabotky 3ToW MOOGONLITHON rMNOTE3k
B3ANCH Pycckuit u3smk-3kcnepumentatop [letp
Hukonaesuy Jlebepes, pabotaswmin B8 Mockos-
ckom yHueepceutete. OH npugyman Becbma oCTpo-
YMHBbII 3KCNIEPHUMEHT: 30CTABUTL BICTPO BPALLATH-
CS METQNIIMYECKOE KOMBLIO M MPOBEPHTD, HE CTAHET

1M OHO NPU 3TOM MATHUTOM.
Konbuo B onbite Jlebeaesa kpyTnnocb co cko-
pocteio 35 000 06/muu. Pagom ctosn marHuTo-
METP, MPEBOCXOASIWMA MO YYBCTBUTENBHOCTM BCE
cywecrayowme npubops. [letp  Huxonaesuy
Npeanonaran, 470 Mof BIMSHUEM UEHTPOBEXHOM
CWURbI OTPMLATENbHbIE 3APAALI — 3M1EKTPOHLI B ATO-
NeTp Hukonaeany Max Heckoneko cmectarcs. B pesynstate nosepx-
]8%%63‘]1%512 HOCTb TENA MNOAYYUT HEKOTOPLIM OTPULATENbHbIA
( B ) 3apsia, YTO M AONXKHO BbI3BATH NOSIBNEHUE MATHMUT-
HOTO nons... YBbl, MATHUTOMETP NONS He OBHApPY-
xun. TeM He MeHee B CTATbE, OMUCHIBAIOLLER SKCMEPMMEHT, PYCCKMH

YUEHbIf BBICKA3ON BECbMA OMTUMUCTUYECKME HOAEXADI. ..

B 1947 rony sabbitas runotesa sospoaunace. [Tpodeccop Makh-
yectepckoro yHusepcuteta lNatpuk bnskerr, unen JlongoHckoro kopo-
nesckoro oblecTBa, BLICKA3AN MPEANOAOXEHNE, HTO MNOSBIEHUE MAr-
HUTHOTO NOJS BOKPYT BPALLAIOWIErocs TeNa — 3AKOH NMPUPOAbI.

Bornee Toro, onupanck Ha M3BECTHBIE AAHHbBIE O CKOPOCTH BPALLEHMS
3emnu, ConHua n benoro kapnuka — 3se3asl E-78 u3 cossespmsa Hesbi —
Braketr pon dopmyny, No3BOASIOLLYIO PACCYMTATE 3QBUCMMOCTE MAr-
HUTHOTO MORS OT BPAULEHUSA Tenda. B Hee BOWNM Takme KOHCTAHTHI, KOk
CKOPOCTb CBETA M TPABUTALMOHHAS NOCTOSHHAR, YTO HABOAMNO Y4EHbIX
HQO MBICTIb: O HE NYTb fIK 3TO K EAMHOM TEOPUM NONS, HAA KOTOPOH Beape-
3yNbTATHO BUNMCb MHOTO NET TEOPETUKM BO MMABE C DUHWTEAHOMS

brskeTr cam peiinn 3KCnEpUMEHTONBHO NPOBEPMUTL MPABUABHOCTL
CBOMX npegnonoxeHuit. «B uuctom none», 1o ectb nogansile OT BO3-
MOXHbIX MCTOYHUKOB MOCTOPOHHUX MOTHUTHBIX NOJIEN, KOTOpPble B U30-
BUAKK CO3AAIOT NPOMBILLNEHHbIE NPEANPUATUS, BO3BENKM «IKCMEPUMEH-
TANLHOE 3AAHUE» — CAPAH, NOCTPOEHHbIM Be3 xenesnbix getanei. Hys-
CTBUTENBHOCT YCTGHOBAEHHOTO MArHUTOMETPA MO3BONANA 3AMETUTH



HUYTOXHYIO BEMUYMHY M3MEHEHUS MArHUTHOTO NOMs — AECATUMUANMW-
apaHyo gono raycca. Houbto ¢ 6onbLIMMKA MPEAOCTOPOXHOCTAMKU NpH-
BE3NW UMAMHAP M3 YncToro donota maccor 20 kr. 3onoto — 3asegomo
HEMArHWTHbIM mMeTann. LiunuHap HENOABMXHO YCTAHOBMAM B TOM X€ CO-
pae. bnakeTT cuutan, 4to [OCTATONHO BpaLEHH 3emu, YTOBbI BOKPYT
LMIMHAPA NOABMROCL MarHWTHOe none. Ecnn dopmyna, coctaenerHast
MM, CNPABELIMBA, TO MATHUTOMETP OTMETUT ero

nossneHne. Ecnn xe He otmeTut, TO ero npeano-

NIOKEHUS HEBEPHHI.

CMbICH CTATBY, ONYBAUKOBUHHOM YHEHBIM MOC-
1€ 3KCMEPUMEHTQA, CBOAMUICA K KOPOTKOMY OTpULA-
HuIo — HeT! 3aAyMaHHBIA 3KCNepUMEHT onpoBepr
runoTesy.

CHauana bnaketr cobupancs npoussectu ewe
OAMH OMbIT C BPAWAOWMMCS UpnuHgpom. Ho, no
ero Xe C/I0BAM, MOCE NepBOM HeyAauM oxnagen
k camon noee. Ha 3emne HACTYNan KOCMHUYECKUA : |
gek. OH NOCTABUN MHOTUE «CTAPLIE» BOMPOCH NO-

HOBOMY... [1TpK HEBONBLLWOM yaeNnbHOM BECE W He-

Bonblon obuen macce y IlyHbl xugkoro metannu-

4eCKOro aapa BbiTh HE MOXET. 3HAYMUT, EClIM BEPHA HC“TP”K Mennapa
Tioapt baskerr

runotesa @peHkens WU APYrUX YYeHbiX, Y Hee He (1807—1974)

AONMXHO BbITb M MArHuTHOro nons... Tak u okasa-

nock. AsTomarsl 370 noaTeepanan. Ho nouemy tor-

AA MEXMIAHETHLIE QBTOMATUYECKME CTAHUMM HE CYMENM HOMTM MATHUT-

Horo nons y Benepwi¢ Bepb 370 nnareta no macce v MNOTHOCTU CXOAHA

¢ 3emneit. o vpee, y Hee ponxHo 6biTh 1 xuakoe agpo. lNpasaa, Bewe-

pad, B OTNIMYME OT HALLUEH NIAHETbl, NETUT No ceoer opbure Bokpyr Conk-

140, ene NOBOPAYMBASACH BOKPYT CBOEH OCH.

O6rapyxunuck Hosbie ¢paktel U Ha 3emne. B 50-x ropax XX eeka
YYEHBIE YCTAHOBMIM, YTO MHOTWUE FOPHLIE MOPOALI HOMATHUYMBANUCH BO
Bpems ux obpasosaHus. [Tpu 3TOM HANPABNEHUE MX HOMATHUYEHHOCTH,
€CTECTBEHHO, COBMOAANO C HAMPABIEHUEM TEOMArHWUTHOrO nons. Pas
BO3HMKHYB, HOMQOrHUYEHHOCTb BO MHOTUX CIYHYasaX C TeX NOP HE MEHs-
nace. He 3Hauut nu 370, 4TO, ONpepenus ee Ans ropHsiX NOPOA PA3NMUY-
HOrO BO3PACTA, Mbl Y3HAEM W BCIO MCTOPUIO MATHUTHOrO MONS HAlUen
NNAaHeTHI ¢

Bpope Bbl HUKAKMX BUOMMBIX MPOTUBOPEUMI B BLICKA3AHHOM Npea-
nonoxenun Het. [Npaeaa, 3agaya 310 He npoctas. OQHAKO yyeHble —
Hapon Tpymonmobuenid. OHu OTPABOTAAM METOAMKY BOCCTAHOBNEHMS
MArHUTHOTO Nons 3emnu s NPOLWEAWUX reofnoryeckux anox. Cobpa-
N 0BpPA3Lbl M3 PA3HBIX MECT 3emHOro wapa. Mceneposanu ux. Obpa-
BoTanm u 0606wWUNK Pe3ynbTaTh U...

3m



B 1963—1968 rogax marnutonorm A. Koke, P. Josnn u [ Janpumnn
onybNuKOBONM PesynbTaThl cepun cBonx pabot. B Hux oxu conoctasm-
MM HOMArHWYEHHOCTb B3ATHIX U3 PA3AMYHBIX PANOHOB 3EMHOTO WAPA
ABYXCOT COPOKA 0BpA3LIOB, BO3PACT KOTOpbix Bein onpeaeneH. Pesyns-
TATH MCCNEAOBOHMI OKA3ANUCH NopasuTensHeimu. [lonyuanocs, uto aa
ucrekwue nocnegHue 4,5 MunnnmoHa net (Cpok BeckMa CKPOMHBINM ang
*u3HM Haweir 3emnu) nnareta veTmipexas (|} meHana nonspHocTs
CBOETO MATHUTHOTO MONs HA NPOTMBONOROXHYI. Hegonyctumoe nerko-
MbICNME OIS CONMOHOrO KOCMMYeckoro Tena. Moxet 66iTh, B UCCNegoBa-
HUR YYEHbIX BKpanace ownbka? Beab MameHeHus reoMarHuTHOrO nons
HE MOTYT NpoiTH BeccnefHo Ana xManu Bcen nnanetsl. CAUWKOM MHO-
roe ¢ HUM CBA3aHO.

Motpscatowee oTKpbITHE BINO NoaTBEPXAEHO W paboTamu creum-
ansHo obopyaoBaHHoro cyaHa «[nomap HenneHaxep», NpobypusLuero
B OKEQHCKOM AHE MHOXECTBO CKBOXMH M AOOLIBLIErO M3 HUX KONOHKM
kepHa. B HWUX Toxe Bbinu 0BHAPYXEHBI CIOK C HOPMANEHOW U 0BpaTHOM
HOMATHUYEHHOCTLO. [Tpu 3ToM oBpauieHue NONIPHOCTH NPOUCXOANNO
HE CKOYKAMM, B PE3YNLTATE KAKOTO-TO KATAKAM3MA, A nocTeneHHo. B Te-
YEHME HECKONBKWX ThICAYENETUIM FEOMArHMTHOE None yBeBano, a notom
CHOBQ HAPACTANO, HO YXE& € NPOTMBOMONOXHHIM 3HAKOM. lakue ne-
puopsbl bbiBanu 8 uctopun 3emnn 1 B bonee apesHue Bpemera. A xak
cenyace

MPHUBAUXEHHO MBI U CEFOAHS MOXEM PACCMATPUBATE MATHUTHOE MO~
ne 3emnu, kak Bo spemera [unsBepTa, B BUAE MO «MATHUTHOM NANOY-
Ku», HEOONLLIOTO NUHENHOTO MArHUTA, CMPATAHHOrO B LEHTPE HALEeH
nAQHETH. MArHUT 3TOT HAKNOHEH NPUMEPHO HA OAUHHALLATE FPAaYCOoB
OTHOCUTENBHO OcK BpaiteHus. Camo xe none Kak Bl COCTOMUT U3 ABYX
yactei: Bonbliei (0T «MArHUTHOM NANoUKW») U MeHblled (3asucalledn,
BO3MOXHO, OT HOMATHUYEHHOCTH FopHLIX nopog). Peaynbrate namepe-
HUIM 30 CTO NATLAECAT NeT MOKA3bIBAKDT, YTO BONLLIAA HACTh TEOMArHUT-
HOro Nons — aunoneHas — ybuisaet. M gosonsHo BeICTPO — NpUMEPHO
Ha 5% 30 cTonetne. DKCTPANOAUPYS PE3YALTATH, MOXHO MPUATH K Bbl-
BOAY, 4TO YEpPEe3 ABE ThICSYM NET MArHUTHoe none 3emiu CHOBA «ONpO-
KMHETCS». TAK 4TO MBI XMBEM B 30Xy 0BpalleHms NonspHOCTH. ..

A Belb HAMOMHWUM, 4TO MMEHHO FEOMAarHUTHOE MoNe OTKAOHAET B NO-
AapHbte OBNACTM NOTOKKM 3APSXEHHBIX HACTUL, KOTOpbie BubpackiBaet
ua csoux Hegp Connue. OHo xe obpa3syeT paauauMoHHeie noaca Bo-
Kpyr nnaHeTel. MarHuTHOE none yuactesyet B paboTe kOCMUYECKON M HO-
3EMHON POOMOCBA3K, PAgUoHasmraumn. HakoHel, mexgy CocTosHMem
MOTHUTHOTO NONS 3EMIU U KNUMATOM, KOK YTBEPXAQKOT HEKOTOPbIE yue-
Hble, €CTb BECHMA CYLUECTBEHHOS 3ABMCUMOCTb. HTO Xe npousoigerT,
KOFAQ OHO YMEHBLUMTCSH JO MUHUMYMQ, O 3ATEM CTAHET AAXE OBPATHOTO



3Haka? YenoseuecTBy Aaneko He BE3PA3NNUHBI COCTOSHUE M 3BOMOUMS
Bcei maruutocdepsi 3emnun. Becbma HacyuHbie npobnembl Tpebdytot ot
reopU3nKoB LETANbHOTO 3HAHMS KAK KONUYECTBEHHBIX XAPAKTEPUCTUK
MOTHUTHOFO MONR 3eMNM, TAK M TEHAEHUMIA Er0 M3MEHEHWS.

Bce 370 xopowo! A nouemy Bce-taku 3emns — marunte Beab umen-
HO TAK Mbl MOCTABMNM BOMPOC B 3aronoske. Bonpoc nenerkuit. Oarnm
13 Haubonee NPABAONOAOGHBIX OTBETOB HA HEFO MOXET BbiTh, NOXaNyH,
rMNOTe3a O AMHAMOMEXTHMU3ME B KMAKOM 3EMHOM ape.

Mo coBpemeHHbIM NPeacTaBNEHWUM, 3emni — AOBOMbHO CAOXHQS
cuctema. 3TO BPALLAIOLIMACSA TONCTOCTEHHbIM LWAP, CTEHKA KOTOPOTo
COCTOAT U3 BEWECTBA MOHTUM, G BHYTPEHHSS NONOCTb 3AMNONHEHA XOPO-
IO NPOBOASILEN INEKTPUUECKMI TOK XMAKOCTLIO, B CAMOM LIEHTPE KOTO-
POt NnasaeT TBEpAOe FAPO.

[pu BpauleHU NNAHETBI BHELLHMIA CNOM ee XMOKOro NNAcTa MOXeT
HECKONbKO OTCTABATHL OT BPAIEHUS KOPbI M MAHTUM, NOPOXAAS BHYTPM
NPOBOASILUEN XKUOKOCTH TEHEHUS. .

A Tenepb 3aKPOMTE HO MUHYTKY INA3a M NpeacTassTe: B cnabom mar-
HUTHOM NONE, CO3NAHHOM FEOMATHUTHBIMU MATEPUANGMM, BPALLAETCs
3AMKHYTBIH KOHTYP M3 xopolero nposogHuka. [la segs 3To He 4To
WHOE, Kak reHepatop — aAnHamo. OTcTasas or obLero Bpallexus, npo-
BOASALWMIA CNION NepecekaeT CUNOBLIE MATHWTHbIE fiMHKKM cnaboro usHa-
4QNLHOTO MATHUTHOTO MOJS, U B HEM BO3BYXAAETCH INEKTPUHECKMIA TOK.
Ho 3t1oT anekTpuyeckui Tok 06nagaet cobCTBEHHBIM MATHUTHBIM ONEM,
KOTOPOe CKNOABIBAETCH C HAYAMBHEIM M yCUnKBaeT ero. bonblwee mar-
HWTHOE none nopoxpaer u bonee cuibHLIA 3neKTpHUYeckuid Tok. [ony-
yaetcs Kak Bbl INEKTPOrEeHEPaATOp C CAMOBO3DYXAEHUEM.

Camoe mMHTepecHoe, YTO 3TA rUNoTe3a No3sonseT OBbACHUTL M NEpU-
OfMYECKYI0 CMeHY MONAPHOCTH reoMArHuTHoro nons. [lns storo anex-
TPOMArHUTHbIE MPOLLECCHI B 3EMHOM SAPE HYXHO CMOLENMPOBATL W NPEea-
CTOBUTL B BiAe paboTbl ABYX B3AUMOAEHCTBYIOLLMX [UCKOBBIX AMHAMO,
B KOTOPBIX TOK OAHOTO NOAMNWTLIBAET MArHUTHOE MONE APYroro U Haobo-
poT. OCHOBAHMS ANS TOKOW GHARAOTMM ECTb: YPABHEHMUSA, ONMUCHIBAIOLME
MEXTHK3M [BMUXEHUS B KMAKOM COE 3eMHOTO AApd, CXOXM C YPOBHe-
HUAMK ONS LLeNOYEK B3AMMOLENCTBYIOWMX AUHAMO.

MarnutHoe none TaKol cUCTEMBI NEPUOAMHECKU MEHSET CBOID MO-
NAPHOCTL. TAK 4TO C MATEMATUYECKOW TOUKM 3peHus CNoCOBHOCTDL reo-
MOrHUTHOTO MOMS K «CAMOONPOKUABIBAHUIO» NEpecTaeT BbiTb 3Qragoy-
Hoit. BoT Tonbko y3HaTh Bbl TOYHO, KAK YCTPOEHO 9APO 3emnu...

He ynpekafite aBTOpa B TOM, YTO OH CMILKOM OTKNOHWICS OT MyTe-
WeCTBYSA B MPOLLUNOE W NepeLen K NOHATUAM COBPEMEHHOCTU. Mbl XUBEM
He B XVII Beke 1 BoOpyXeHbl 3HAHMAMU CBOETO BpemeHn. A sagaya uc-
TOPUW 3QKITIOHAETC HE B NPOCTOM BOCCTAHOBNEHWM KAPTHHBI NpoLLen-



WX 3MoX, a B NOHMMAHUK NYTU NpOorpecca, Toro, Kak gownun noam oT
YAuBNeHUa nepen 4ynecamm 0o Toro, LITO6|>I NOCTABUTbL 3TK Yyfneca cebe
HA CJ'IY)K6y M B KOHLIE KOHULOB CO344Tb cebe TOT 3J'IeKTpOMOrHP1THbI;1 MUD,
B KOTOPOM Mbl XNBEM CETOOHA.

neayowas 0CTAHOBKA B HALIEM NYTEWECTBUM CKBO3b BPEMS M NPO-

CTPAHCTBO NPUXOAMTCS NpumepHo Ha cepeanny XVII ctonetns. To-
pon Maraebypr. He ycnes npuexats, mbl cpasy NOHUMAEM, 4TO Bpems
Ang nocelenns BobpaHo He nywwee. Ha tepputopun Fepmanum, pas-
Apo6AeHHON Ha BecuncnenHsie KHAXeCTBd, AOTOPAeT TpMALATUAETHIA
BOMHA — NEPBbIM, HO, K COXANEHMIO, He NoCNeaHUM o6u_|.eeBponeF4CKMF1
KOHPNUKT. PasfenmBiince Ha A4BA nareps, rocyfapcrea neiTaTCs A0KA-
3aTb CBOM NPABA AMKTOBATH BOMIO «BCEMY XPUCTUAHCKOMY MUPY».
B eanrom Bnoke ¢ ncnano-asctpuinckumu [abebypramu, nogpepxusas
umnepartopa (cHasyana Matees, a notom noapsa asyx PepaunHanpos),
BBICTYNANO NAMNCTBO, NONLCKO-MTOBCKOE TOCYAQPCTBO M KATOAMUECKHE
KHs3bst [epmanmn.

B aHTUrabebyprekyto KOanMumio B pa3HOE BPEms, KPOME HEMEUKMX
MPOTECTAHTCKUX KHA3EW, 3AUHTEPECOBAHHBLIX B COXPAHEHMM CBOMX 3e-
Merb M He3aBUCUMOCTH, BeTynunm Hexus n anus, lonnaxaus, Lseuns,
Poccus, Anrnuns 1, HakoHeu, Ppanums. Ho ocHoeHble Bou pazsopauu-
BANUCh B LeHTpe EBPONbI, Tie BIAQETENBHBIE HEMELKWE KHA3LS HE MOTIH
LOTOBOPUTLCA MEXAY cobon. B pesynbTaTe B NOCNEAHUA NePUOL BOMHBI,
oxeartsiBaiowmit 1635—1648 rogsl, n COIO3HUKM 1 NPOTUBHUKN OAMHA-
KOBO BbITANTHIBASIM HMBLI, pasopsiu ropoga. Mapogepsl wBeAcko-
dPAHLY3CKMX BOWCK HUYEM HE OTIMHANMCE OT MAPOAEPOB MMNEPCKO-
ucnaHckmnx. Hocenerue pasrpabsientbix KHAXECTE BENO HENPEPLIBHYIO
1 OXECTOHERHYIO NAPTUIAHCKYIO BOWHY C TEMU W APYTMMM.

Ho BoeHHbil nepesec aBHO cknoHanca B ctopory Pparumm u Lilse-
umn. Bosnukna paxe nepcnexktvea pasgeno [epmaHuu mexay 3TMmm
cTpanamu, koraa B 1648 rogy 6ein aaxknoven Bectdanbekmin mup.

Margebypr ocoberno noctpagan B soiHe. [Nocne ponroi ocopbl
nauackHexTs fobcbypros saxsatwan wrypmom m pasrpebunm ropog.
OHu nepebunn MHOXECTBO ropoXaH, a NOTOM Bce coxrnu gotna. Ho
NOAOLWNK BOMCKA LIBEACKOrO KOPONA, M HAEMHUKM OTCTynunu. Bmecte
CO WBEAOMM BO3BDATUNMCE HA POAHOE NEnenuuie YCneswue yexarb
YMEHUTbIE TOPOXAHE, CPeAU KOTOPbIX BbIN ¥ MONOAOMN ChiH MECTHOTO Mk~
sosapa Otro lepuke.

OH MHOTO NeT U3y4an NPOBOBEAEHUE, MOTEMATHKY U MEXAHMKY B [on-
NAHAKUM U B TEPMOHCKUX YHUBEPCUTETOX, A NOTOM CIYXMIT UHXEHEPOM



B WBEACKMX BOMCKAX. HO npULLING Bpems NpogonkuTs CEMENRHYIO TPAaM-
uMio. [1a3am BepHYBLUMXCA OTKPLINACE CTPAWHAA KAPTUHA MONHOTO
paspylenus. Ho niogm peako npepatotes otvashuto nogonry. Octas-
WUMCS B XMBBIX IPEACTOSNO HEMANO PaboThl: HyXHO Bbi10 NpOKNanb-
BATb YNMULI CPEAM PYMH, BO3BOAWTE HOBLIE MOCTHI. TYT-TO M NMPUrOAMICA
nrxerep OtTo lepuke. M oH ¢ xapom npunsncs sa pabory...
MpodeccHs urixenepa aosonsHo gpesnsas. CHavana Tak HA3LIBANKW TeX,
KTO yNpaBnan BOEHHbIMM MALLMHAMM, NOTOM 1106GBHHM K HUM Carepaos,
nogpuiehnkos. B XV| seke B [onnaHgumn nosisBunuch nepeble rpaxaan-
CK®Ee MHXEHEPH — CNeuManucThl N0 CTPOUTENBCTRY AOPOM U MOCTOB.
Mocrenenno, kak ckasounas ntMua Pennkc, HoBwA Marnebypr soc-
cran w3 nenna Ha Hepery 2nsbul. Ho nonoxexue ropoaa ocTtaBanocs
HenpoyHsim. Bolcka To ofgHOM, TO Apyroi BoOLWEN CTOPOHbLE pacnona-
FAfUCh B HEM HA NOCTON. A Nocne 3aKMoYeHUs MU-
PO CAKCOHCKMI KypdropcT Boobile Npucian B He-
ro NOCTOAHHLIN rapHU30H. Henerko Beino ropoxa-
HOM COAEPXaTb Npoxopaussix conpat. M torga 1
y «OTUOB FOPOAAd» BO3HMKIA MbICTL: O HE NOCNATL
AU MOJIOAOTO MUBOBAPA-MHXEHEPA KO ABOPY?
Mycts nonpobyet yroBopuTs KypdropcTa 0To3saTh
FOPHU3OH U PA3PELLMT 3AMEHWUTh €ro rOPOLCKON
munnumeit. He aps xe lepuke, kpome mexaHmkm,
yUmnacs elle u NpasoBedeHUIo.
CnoxHas muccus ysendanack ycnexom. Con-
LAT BBIBENMW, KWTENW U3 CBOMX PAROB M3bpanu ro-
POACKYIO MMAMLMIO, a YAQYNMBOIG AMRNOMATA
CAENANK CBOUM BYProMUCTPOM.
EauncreeHHoe, 4to cmyliano ropoxax s epu- (%‘8‘% re]Pg'geé)
Ke, TK 3TO TO, YTO OAHOBPEMEHHO C NUBOBAPEHU-
€M M MHOTOUYUCIIEHHBIMM OBA3AHHOCTAMM NO TOpO-
Ay MONOAOK ByproMucTp yBRexancs GUINHECKMMM SKCNEPUMEHTAMM.
OH BBITATMBAN BO3AYX HACOCOM M3 BOYKM M CTEKNAHHON BYTLIM, W No-
crefHas nonanack co cTpaliHeim 38oHom. OH Benen oTKOBATh ABA Me-
HbIX MOYLWAPHS, CHABAUI UX KPGHOM, CMIOXWA W1 TOXE OTKAYan BO3AYX.
MNonywapus Tak cAUNAUCS, 4TO U LUECTE BAPSKEHHBIX NOLIGAEN HE MOTTH
OTOPBATL MNOSIOBUHKM APYr OT apyra. Ho cTouno otkpbiTs KpaH M BNycC-
TMTb TYAQ BO3AYX, KOK OHW CamK cOBON cBOBOAHO pacnanmce. ..
Hyneca! Koreuro, nydine Bbr 00 TORBKO BApH NuBo. D10 ang Bypro-
MMCTPA KYAQ KaK conmpHee. Ho NocKonbKy HOY4YHbIE 3AHATHS MHXEHepa
HE MEWAnU roPOACKMM AENAM M AOXOAAM, FOPOXAHE CMOTPENM HA ero
YYAQYECTBA CHUCXOAMTENRBHO. A KOTAA, MOKA3AB KOE-4TO M3 CBOWX
«KYHLWTIOKOB» Npw aaope kypdropcta, Fepuke fobuncs HOBLIX NLroT Ans



Mexay Tem ero cOBCTBEHHOE COYMHEHME MOABMIANOCH BNepen TPYA-
Ho. Hukoraa oH He Ayman, 4To nNUcaHue TpebyeT CTONbKO BPEeMeHM
v yeunuit. Hakoweu 8 1663 rogy [epuke otaan pykonuce amctepaam-
ckoMy M3partento. Tenepb OCTABANOCH TONMLKO XAaTh. HesameTHo 6exa-
no spemsi. O 6bin yxe He Be3BecTHbIM IKCNEPUMEHTATOPOM M He NPOC-
TbIM MUBOBAPOM. 3Q HAYYHbIE 3ACNYTM MMMEPATOP BO3BEN ET0 B ABOPAH-
CKO& AOCTOMHCTBO, MOCAE Yero OH CMOT A0BABAATE K CBOEH DamUnUM
npucTasky «dpoH». Bor Tonbko roasl He xganm...

Emy ucnonuunocs yxe cembaecsT, a ero KHUra ¢ NpeKpacHsIM Npas-
DMBbIM OMMCAHUEM ONBITOB M BENUKONENHBIMWA PUCYHKAMM, KOTOPbIE TAK
AOPOTo eMy CTOWIU, BCE ELLE HE MOrNA YBUAETE CBETA.

Inuis 8 1672 ropy seilwuna kHura us-nog npecca tunorpadgmu. Fepu-
ke Bbin cuactnue. Ero He pacctpouno paxe To, YTo B KQYECTBE rOHOPA-
pA MPULNOCE AOBONLCTBORATLCS TOMBKO CEMBIOAECATBIO MATHKO SKIEMI-
NAPAMM MEPBOrO TUCHEHHS AQ OBELLOHMEM KHMIOM3AATeNns Npucnatb
ele ABEHAALATL CO BTOPOTO U3AAHHS, KON oHo Byaet. bypromuctp sce
Yalle 3a0yMBIBONCA O TOM, CKONLKO ET Y HEro yKpasu HebnaroaapHblie
ropogckue aena u nomutkal OH 4yBCTBOBAN YCTANOCTb, HO FTOPOA, W Cily-
WATh He XoTen O ero oTcTaeke. HakoHel, nocre HEOLHOKPATHBIX 3058~
neHui, Npockby ero yaosnetsopuinM. MoxHO 6bi0 3aHATLCA 3KCNepH-
MeHTaMM. JTI0BOMbITHLIE FOPOKAHE CTANM HALWE BARETH IPOMO3AKYIO (K-
rypy CBOETO «AeCATUNYAOBOro ByproMucTpas (MMeHHo Takoe Npoaeuile
AQAW €My HOCMELHMKW) B OKHAX aomalwHero kabuxera. Ho npoponxa-
10Ck 3TO HEAONTO.

Yepes asa roaa nocne ero otcTaeku 8 Maraebypre Ha4onacs yyma.
HoBkle BnacT genanu, no ero MHEHUIO, BCE HE TAK, A €ro He CNyLanm.
Crapukl.. Obuaesiumce, [epuke NOKMRYN pOLHOW FOPOA M yeXan K ednH-
crBeHHOMY cbiHy B [amBypr. M Tam Bckope ymep B BO3pacTe BOCbMMAE-
CHTH YETBIPEX NET.

Kuura Otro don lepuke pasnetenacs No MHOTMM eBpOMefcKMmM
CTPAHAM M NOBYAUNA eCcTeCTBOMCNLITATENEH MOBTOPATE M NPOBEPATH
OMUCAHHBIE OMBITh. M 3TO BhiNO NPEKpacHo, NOTOMY 4TO, NPOBEPSA,
Y4EHbBIE HEBONBHO M3MEHSIU YCIIOBUS SKCNEPUMEHTA U NONYHANN HOBbIE
PE3ynbTATh, HAKAMIMBANM HOBbIE (PAKTHI.

B Uranum onbitel ¢ 3neKTPUYECKMM NPUTIKEHUEM M OTTANKUBAHWEM
senu dnenst Akagemun fens Yumento. B Anurnuu Pobept boins, onbit-
HBI SKCIEPUMEHTATOP, HALWEN, YTO BCE TeNa OBHAPYXUBAOT HOMbLYIO
BNEKTPUHECKYIO CHUITY, ECTIU UX NEPes HATUPAHUEM YUCTO BLITEPETL M CO-
rpetb... He oTT0ro nv Tennbim CoOMHEUHBIM IReM AAXE HOC MOUYTEHHOrO
maraebyprekoro BypromMucTpa MpUHAN TAKOE XMBOE y4acTue B urpe
C NMYLWHMHKOM?
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TutynsHeI MeT TpakTara
¢oH [epuke «Hosbie onbith)
B MYCTOM NPOCTPAHCTBEY

Cnasy bonns cocrasunu ero nHesmaTtnyeckue skcnepumenTs. M oH
peLmn NPoBEPUTh, KaK BeayT ceb Ha3NEKTPU3IOBAHHBIE TENA B NYCTOTE.
Oka3anocs, 4To 3NEKTPUYECKAS CUNA HE 3ABUCUT OT HONUYUA BO3AYXA.
Ho uto xe oHa Toraa coboit npeactasnseT?

Bo ®@paHumn Hekro Mukap, usrotasnusas 1pybky ana bapometpa,
3AMONHUA ee PTYThIO U NEPEBEPHYN, YTOBLI B 3ANAsHHOM KOHUE OCTa-
nacs Toppuyennuesa nyctora. Bedepom, cnyyainHo setpsxHys npubop,
oH obnapyxun cnaboe cseyenmne pryTH. «Kusoe cepebpo» Havano
CBETUTLCS NPU BCTPAXMBAHWM TPYHKU. Modemy?

OnbiT 310T NOpoann mHoro cnopos. OAHM CYUMTANK, YTO B PTYTH Npw-
cyTCTBYET OCOBBIN «MepKypHanbHbii pocdop». [lpyre octopoxHo ro-
BOPWIM, YTO NMPUHYMHON CBEYEHUS MOXET BbiTh 3NEKTPU3ALMA CTEKNAHHbIX
CTEHOK TPYBKM Npu BCTPAXUBAHMU PpTYTH. K eaMHOMY MHEHWIO TK W He
npuwnu. HyxHbl Gbiit HOBBIE ONbITHI, HOBbIE MCCNENOBAHMS.



bl HUKOMAQ HE 3Q4YMBIBANMCH HAA 3TM sonpocom? Koe-komy moxeTt

1OKA3ATbCS, H4TO BpPOAe Obl HEYMECTHO B KHWXKE, MOCBALUEHHOM
3NEKTPUYECTBY, TOBOPMUTL O KOCMOTroHMM. Ho 3To Tonbko HG nepebii
Barnsg. [NaBHOE NPOSBAERUE SNEKTPUUECKMX U MATHUTHBIX CUN — B NPK-
TSXEHUM U OTTANKMBAHWMM. A pa3Be 3TO He Te BO3LEWUCTBUSA, KOTOPbIE
HYXHbI 4 TOTO, 4TOBb cOBPATL BMECTE Nbiflb M OBNOMKYM BELLECTBA, Ne-
TAIOWME B KOCMOCE, 3AKPYTUTh MX B OFPOMHYIO KAPYCEnb, PG3AENNTL HA
4aCTH 1 cHOPMUPOBATHL U3 MMABHOTO KOMO 3BE3MY, O U3 KOMKOB MOMEHb-
Wwe — nnaHeTni? Het, HET, He OTMAXWMBAWTECH OT TAKOM Maen.

B coBpemeHHOM KOCMOTOHMM OTCUET BPEMEHU KM3HU KOCMOTOHUYE-
CKOWM TUMOTE3bl C YYACTUEM INEKTPOMATHWTHBIX CUIT BEAETCA OBbINHO OT
1912—1914 ropa. MNpumepHo TOrAa M3BECTHLIN HOPBEXCKMIA GU3MK
BupkenaHg nonbiTancs cepbedHo BBECTM B mMexaHu3m OBpPa30BGHMS
ConHe4HOM cncTembl 5TM cunbl. [Tockonbky RepBOHAYANLHAR TYMOH-
HOCTh AOMXHA BbiNG BO 4TO Bbi TO HK CTANO COCTOATL M3 CMECH 3APSKEH-
Heix qactuu, ConHue BNonHe Morno ChIrpaTh pofb «CENapaTopas 1 pac-
npefenuTe BECTONKOBO NETAOWMA BOKPYT HEFO POW YACTUL, NO CIOSM,
unu konelam. [paeaa, Toraa BCe NAAHETH NO CBOEMY COCTABY AOMXHSI
Bbiny Bbl PE3KO OTIMHATLCA He TOSIBKO APYT OT APYrd, HO M OT OCTABILIMX-
€2 0BIOMKOB, 3ANETAIOWMX K HOM B BUAE METEOPUTOB. Mexay Tem me-
TEOPUTHI, NAAGIOWME HA 3eMIT0, NOYEMY-TO UMEIOT OYEHE CXOAHBIM C HEto
cocras... Hev, noxoxe, yto-to B runotese bupxenaHaa okasanoce He-
AOAYMAHHBIM.

ACTPOHOMBI MROTO NET CNOpUnK © Tom, 4To npeactasaset cobon Con
HEYHAOR CucTema. ﬂOﬂbLUe acex Moneneﬁ nponepxonGCb cxema gpes-
HE&rpeyecKkoro acTtpoHoma ﬂTOﬂeMeﬂ, KOTOpbl;i CTABKMN B UEHTD MMPO3-
aanuns 3emnto. [atexus actporom Tuxo bpare He pewuncs casuHyTs
3emnio ¢ MMPOBOTO LEHTPA, HO 3GCTABMA HEKOTOPLIE MGHETH 06pa-
warteca sokpyr ConHua. M nuwb nonscknin actporom Hukonait Konep-
HUK NPOSTOXUN 36Mﬂe v apyrmm nnareTam nytb no 0p6MTGM BOKDYT
UEeHTPANbHOTo CaeTuna.

Mocne oxoryanuna Bropoit MUpoBOW BOWMHBI WBEACKMM ACTPOdGHUINK
XaHHec AnsdBeH paseun NPeanonoXeHuns, BeickadaHHbie bupkenangom
B Havane seka. OH NPeACTABUA, 4TO TYMAHHOCTb, OKPYXABLUAR CBETH-
10, COCTOANA U3 HenTpanbHbix Yactuy, a eoT ConHue 0Bnaaano cub-
HbIM MArHUTHbIM nonem. [og aenctauem nanyuenmns ConHua n cober-
BEHHbIX CTONKHOBEHMI QTOMbI MOHU3UPOBGNAUCK. [1pU 3TOM MOHbI Nona-
0Any B NOBYLIKM M3 MATHUTHBIX CUNOBBIX IMHUA U YBIEKANMCh BCEA 30
spawatowmmen ceetunom. [ocrenenHo ConHue Tepsino ¢Boi Bpalua-
TENbHLIA MOMEHT, Nepenasas ero razosomy obnaky. Ho v 8 3Tom ciyuae
aTombl HONEE NEFKUX 3MEMEHTOB ACMKHbI BbiAM MOHWU3MPOBATLCS BONM-



Anneropuieckuit pucynok XVI| eeka.
Myaa actporomuit YpaHus B3seLIMBAET MUPOBBIE CUCTEM

an ConHua, a atomsl Taxeneix anemeHTor — ganswe. CnegosarensHo,
u 6nmxanwme kK ConHuy NAQHETBl AOMXHbI COCTOATb M3 HAOMAETYOMLLIMX
3MEMEHTOB, TO €CTb M3 BOAOPOAA M renus, a bonee OTAANEHHbIE — CO-
DepxaTb B cebe xeneio n Hukenb... YBbi, acTpoHOMUYeckne Habnoge-
HUSA M KOCMUYECKME MCCNEAOBAHMA YTBEPXACIOT KAK pas obparroe!

KoHeuno, 3nekTpomMarHuTHeie Cunbi GOMXKHbI Bbink rpaTs pons B ¢pop-
MUPOBAHWM MIIAHETHOM CHCTEMBI, HO KOKOBA 3TA POnb? AHMAMACKMI acT-
poHom Ppepn Xoin npeasoxmn HOBbIA BApUAHT runoTessl... CHavana,
KQK W MONGranock, 8 HEAPAX OFPOMHON TYMAHHOCTM, OBNAAGBILENR W3-
HAYONBHO MATHUTHBIM Nonem, 3apoaunack 3sesaa — Connue. Ona Bbi-
CTPO BPALLANACH, M TYMOHHOCTb CTAHOBMAGCH BCe Bonee niockom, no-
XOXEN HA ANCK. DTOT AUCK NOCTENEHHO PA3TOHSNCH, «3a6Mpas» asuxe-
HUE Y LEHTPONBHOTO CBETWIA U NEPEHABAR €0 OOPA3CBLIBAKOLLMMCH
nnanetam. ConHue NOCTENEHHO «NPUTOPMAXMBANOCHY.




Xo#n cuuTan, 4To MOMEHT KonuyecTsa asuxerms or ConHua nepego-
BASICS HE BCEM YOCTULOM TYMAHHOCTH OAMHOKOBO, O B OCHOBHOM rQ30-
0Bpa3HbiM, KOTOPLIE NErye NPEBPALLAIOTCS 8 MOHBI. Y4YeHsId TaK 1 nucan:
«[puobpeTan MOMEHT KOMMYECTBA ABMUXEHWSA, MNAHETHOE BELIECTBO
YAANAAOCk OT CONMHEYHOro crylieHma. HeneTyune BellecTBa KOKAEHCK-
POBAMUCH M OTCTABAM OT ABMXYLLErOCS HOPYXY rasa. MIMeHHO ¢ 3Tum
NPOLECCOM CBS3AH TOT HaKT, YTO NAGHETH 3EMHON rpynnb: 1) umetor
MANbIE MACCH; 2) AOYTU NONHOCTHIO COCTOAT M3 HENETYYWUX BELLECTE;
3) HaXOAATCA BO BHYTPEHHEH YACTU CUCTEMBIY.

Mono6HbIn MEXQHWU3M, O MHEHMIO XOWNQ, CO3AABAN YCNOBUS ANS CY-
wecteosaHua Bo3ne ConHua HEKON KAOMEHHO-XENE3HOM 30HbI, KOTOPas B
LIMPOKOM MIPOMEXYTKE Mexay opbutamu Mapca u IOnurepa nepexoam-
na 8 06NACTL, rAe, HANPOTUB, NPEOBNOAANM BOAA U AMMMAK, O AQNBLIE. ..
Hanstwe nnaneTs 4onxHs! Boin bt cOCTOATL M3 BewecTs eule Bonee ner-
KWX, Yem cocTasHble YacTu KOnurepa n Catypra. M BoT TyT-To nonyvancs
«npoxon», nbo MnoTHocTk Bewwectsa Ypara u Hentyna cHosa pacrer!

Het, uto u rosoputs, xenaHue npusneds k obpasosanmio ConHeu-
HOM CUCTEMbI SMEKTPUYECKME U MATHUTHBIE CUMbI BMONHE NOXBANBHO, HO
OOBOAK NMOKA He oveHb ybeauTenshbl. [oka cnegyet npuakats, 4To Aa-
X€ YOCTUYHOE NPHUBNEYEHUE SNEKTPUHECKUX M MATHUTHEIX CUN B KAYECT-
BE CO3MACIOWMX NP 0BPA30BAHWMU CONHEHHOIO CEMENCTBA HOOEXA He
onpaeaano. YueHsim eLe npeactout pabotats u pabotarts. ..

a nnowaan MNukaaunnu 8 Nlonaoke, nepea bapannrton-Xaysom, B Ha-

W gHK BCeraa nonHo MawnH. OaHako coBpemeHHbie aBToMobuu He
NOPTAT BMAQA 3TOMO CTAPOrO 3AGHMS C TPEMS PA3HOMACTHLIMM 3TAXAMM M
BanocTpanon Ha kpbiwe. bonee Toro, ckonneHmue TPAHCMOPTHBIX CPEACTS
AAXe KAK-TO NOAEPKMBAET 3HAYUMOCTL CTpoeHus. He numte Ha Hem Bbi-
gecky unu Tabnuuky. Jliobol noHgoreu n Tak Bam CKAXET, YTO 3aech Ha-
xoputcs Koponesckoe o6WwecTBo. 310 €0 COBPEMEHHOE NOMELLEHME.



Jlonporckoe xoponesckoe oBWECTBO AN PA3BUTMS €CTECTBEHHbIX
Hayk 6bino ocHosaHo B 1660 rogy. 210 0QHO M3 CTAPENWIMX HAYHHbIX
YUpeXaeHUA MMPa, HACYHUTHIBAIOLLEE B CBOMX CMMCKAX HEMANO CNABHBIX
umeH. MabuparoTed B obliectso, kKak Npaeuno, nogaaxHsle Benukobpu-
Tauuu unm Mpnanamm u He Gonblue gBafuaT Nath Yenosek s roa. Kpo-
Me HUX MOryT BbiTb noBaBNEHB TP MAW HEThIpE
UHOCTPAHHBIX 4AEHQ.

B wavane XVIll seka apanue, B koTopom cobu-
panuck «F R. S.» (Fellows of Royal Society — uneHbl
Koponegrckoro obwectsa), buino apyrmm. 3acena-

HUS NPOUCXOANAN B CTAPOM, YX€E TOTAQ NOPHAOH-

HO obseTiaswem [peiiem-konneaxe, 3aBeLaH- !
HOM HayKe BoraTbim JIOHOOHCKUM KOMMEPCAHTOM
Tomacom [pewemom ewle npu koponese Enusase-
Te. Tyna met 1 nongem. ..

MoTeprbie KAMEHHLIE CTYNEHW BBOAAT HAC B AOM
AOBORBHO MPAYHOTO BMAQ. YIPIOMBIM  BIMSAMT
M 30N 30CeAanui — BOMLLIAS KOMHATA C BbICOKM-
MU CTpenbHaTeiMA OKHamK. [locepeanne — onun-
HEIM CTOM, HAKpPBITEIA TPYBbIM cykHOom. Bokpyr cTo-
na — CTynby, y CTeH — MPOCThIE HEPEBSHHLIE (1643~ 727)
CKAMbM, HA KOTOPhIX PA3MELLAIMUCE AKEHTILMEHbI
B WASNAX 1 Nnawax. 3710 u 6uinu «F R. S.». B nna-

LK OHM KYTQNWC, NOTOMY YTO B 30Mi€ BCETAA BbINO XONOAHO, Q WM.
B TY MOPY AXEHTNbMEHbLI CHUMANM AMLLb B LEPKBY M NEPES KOPONEM.

Crynbs noka nyctsl. OHKM NpeaHA3HaYeHbl ANS BAXHLIX TUTYNOBAH-
HEIX FOCTEM M Ans NOKNAA4MKA. 3a CTONOM, CMMHOM K NbINQIOWEMY KO-
MHHY, CHAWT NpeAceaaTens cobpaHms - NPE3UAEHT 0BWeCcTBa, PAaoM
C HUM — HenpemeHHbIN CekpeTaps.

lNpencenarenscTByIOWErO Henb3s He y3HaTe, 310 cap Mcaak Helo-
ton! C 1703 ropa, nocne cmepTu KONNErH, NOMOUIHUKG U HENPUMUPK-
MOTO BPAra OAHOBPEMEHHO, KYPATOPQ-MOMeHUTENs M OpPraHn3atopa
OMNbITOB Po6epm fyka, Heloton cornacunca sosrnaents obwectso. He-
CMOTPS HA ONHOE OTCYTCTBUE CMOCOBHOCTEN K PYKOBOACTRY, €70 NOYTH
4eTBepTb BEKA EXEroAHO Nepemabupany Ha 3TOT NoYeTHbik noct. Benn-
KOMY YYEHOMY BOBCE HE 0BA3ATENEHO BbiTh U BENMKUM OPraHU3ATOPOM.
Csp Mcaak Heioton TopxecTseHHO npeacefaTenscTaoBan Ha cobparu-
X, BOCCEAAN HA MELLKE, HOBUTOM MO TPAAULMM OBEHbEH WEPCTLIO.

Hago npuanats, uto co cmepteio Nyka obopeanack v Bnectawas no-
PA BEIAAIOLMXCH COBMECTHBIX ONLITOB 8 JIOHAOHCKOM KOPONEBCckom 0b-
wectse. Kabuner ¢ senmkonenHon konnekumen Nnpubopos, UHCTPYMEH-
TOB npuwen 8 ynanok. dxown bepHan 8 khure «Hayka 8 uctopun obue-
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CTBA» OMWCHIBAET BMEYQTIEHUS NOCETATENs, nobeisasliero B [pelem-
konneaxe B 1710 roay. Konnexums MHCTPYMEHTOR «He TOMBKO He Bbina
CKONbKO-HWBYAb QKKYPATHO NPUOPAHA, HO, HAOBOPOT, MOKPLITA MBILIO,
rPA3LIO M KOMOTBIO, U MHOTUE MHCTPYMEHTbI BbIIM CIOMAHbLI ¥ OKOHYA-
TenbHO McnopyeHsl. CTOUT TONbKO NONPOCHTL TOT UM MHOM MHCTPYMEHT,
Kak onepartop, obcayxuBalowmit nocetuteneit, obbiyHo otseuaet: «Ero
YKPQn KQKO#-TO HEerofsi» — WM, NOKa3biBAA €ro OBMNOMKM, 3asBnseT:
«OH MCnopYeH WNK COMAH», M TAK OHM 3aboTatcs 06 MMyulecTBe».
EnuHcTeeHHbIM nporpeccom seuncs nepeesn obwecrea e 1710 roay no
HacTosHuio HeoToHa 8 HoBbil gom Ha Paunt-ctput. Ho ato Bbin yenex,
TAK CKA3QaTh, B QAMMHUCTPATUBHO-XO3SMCTBEHHOM MIAHE.

Hauano XVl ctonetms eoobwe
XQpaKTepuU3yeTcs Kak nepvon  3a-
TULLLS B QHMMICKOM Hayke. [Tpeanpy-
UMYMBBIE KYMUbI-ABOPSHE, OTKPLIBAB-

Bi wue B XVIl cTtonetun Hosbie 3emnu,
i R
== . ycTynunn csoe mecto Gonee 6ora-
B j ThiM, HO MeHee nOOC3HATENbHBIM

CNEKYNAHTAM HOBBIMU 3eMNAMU. A Ans
CNEKYNAUMIK 3HOHWS 3GKOHOB NPUPO-
Akl 6einy HeobasatensHel. B ynagke
XE& SKCNEePUMEHTANBHOTO WMCKYCCTBA
cpeayn uneros Koponesckoro obue-
B CTBQ CKA3ANACH W MHOTONETHAS AWY-
HAq HeanﬂSHb HbIOTOHCl K Kofanere
Pobepty lyky. Ho tem uHtepecHee
OTMETUTb TE HEMHOTOYUCNEHHbIE 3KC-
- NePUMEHTbI, KOTOPbIE BCE Xe CTABM-
SIACb HA ero 3aCenaHMsX.

Bor oTBopsetcs aeeps, Befylias
BO BHYTPEHHWE nomeuterus [pelem-
Konneaxa, v ABA ONeparopa BHOCSHT
KOKOW-TO CTAHOK, MOXOXHW HO HOX-
Hoe Tounno. |akas xe cTaHuHa, BoNbWOoe KONECO € PYYKOM, O HOBEPXY
BMECTO TOUMNIBHOTO KAMHS MPUNAXEH CTEKNRHHBIA WaAP, U3 KOTOPOTrO Bbl-
kauaH Bo3ayx. Crepom 3a yCTQHOBKOM NoSBNSETCS U ee u3obpertartens
®psnene Taykcbu — AeMOHCTPATOP, NOATOTABAMBAIOWMKA OMbITbI 4SSt
ovepeaHbix 3aceganuid. [ocne cmepTu [yka OH 3aHsn ero mMecro, BCTy-
MYB B AOMMKHOCTE OJHOBPEMEHHO C HOBbIM MPE3UOEHTOM.

Onepatopsl 304epruBatoT WTopkl Ha OKHax. B cympayHom nome-
LLEHWNU CTAHOBMUTCS COBCEM TEMHO. 3ATEM OAMH U3 ONEPATOPOB HOYUHA-
eT BPAWATh PYYKY MAWMWHL, a [ayKcOu NPUXUMMAET NaAOHK K Wapy...

CreTtawminca Wwap Ha 3MeKTPUHECKON
mamre [aykebu



M o uyyno! Hoteptbiit iap HauUHAET cBETUTLCS. TOUL-B-TOUYL KAK CBETU-
ey Bapometpuueckne Tpybku ¢ pTyThio y dpanuysa [ukapa npu
BCTPAXUBAHMM.

Pasee 310 He oTBET Ha BOMpPOC © NpUpode ceeveHns?e Pasee 310 He
pellaowee AOKA3aTenbCTBO TOro, YTO CBET €CTh PE3YSbTAT SNEKTPU3A-
LMK, O He KOKOTO-TO TOM «MepPKypUanbHoro ¢pocdopar B fiyxe anxmmu-
KOB Npounkix Bekos? Ho onbIT Ha 3Tom He konuaeTcs. OctanosuB Bpa-
UIEHME, DKCMEPUMEHTATOP NOJHOCMT K MOTACLIEMY W TEMHOMY LWQAPY
pyky. M Totuac xe 6onbluas, easa nu He B AOAM (OKONO ABYX C NONOBHU-
HOM COHTUMETPOB) BENMUMHOM, ronybas MCKPa ¢ TPECKOM BLICKAKMBA-
€T U3 HO3/EKTPUIOBAHHOTO NMPUBOPA U OLLYTUMO KIIOET NOJHECEHHbIN
naneu.

3HAYUT, 3NEKTPUHECTBO POXAAET HE TOMLKO CUAY MPUTSXKEHMS, HO
M UCKPbI... MIHTepecHo Bbl y3HATL, XONOAHLIE OHWM MAM ropsume? Yue-
HbIE [KEHTIbMEHbI O OYepenn MOQHOCAT NANbLbl K BHOBb M BHOBbL /1EKT-
PU3YEMOMY LIGPY M BCKPUKMBAIOT, OlyTMB ykon. Bee 310 yygecHo u He-
noHaTHo. [NpaBaa, KTO-TO BCMOMMHAET, YTO HECKOLKO NET TOMY HA3aA
HEKMI BOoKTOp YOMN, HATEPEB HAHTAPL, TAKXE W3BNEK M3 HEro UCKPY,
NPeanonoXMmB, YTO ee CBET M TPECK NPEACTABASIOT cOBOM B HEKOTOPOM
pofe MonHWio U rpom. Ho npupopa atmocdepHsix senenuit Beina 8 10
BPEMS COBEPLIEHHO HEU3BECTHA NMIOASM. MHOMMe NPOAOAXANM CuMTaTh
MONHMIO BCLILLKOW BOCMNOMEHAIOLMXCS CEPHBIX MAPOB, HAKAMIM-
Balowmxces 8 atmocdepe. M bnecrawas poraaxa Yonsna octanack Heaa-
mevernon. Cam Taykcbu, nopobHO CBOMM MpeaiLecTBEHHUKAM, NOna-
rasn, YTO 3APSKEHHbIE TENA ABMSIOTCA MCTOYHUKAMMU HEKOETO «3¢dnysu-
YMO» — UCTEYEHWS, NEPexXOAALIero C HASNEKTPU3OBAHHLIX Ten Ha
HeHa3nekTpu3osaHHble. OTTOro-T0, [ECKATb, NOCAEAHWE M CBETATCH
BONM3KM HOBNEKTPU3OBAHHLIX Ten. VIHOrAG BMECTO CBOEH MALWMHBI CO
CTEeKNsiHHbIM Wapom [aykecBbu npusmeHsn Ons 3MNeKTPM3AUMM ANMHHbIE
CTeKnsHHbIE TPY6OKM,

HbioToH He ocTaBancs PABHOAYLIHbIM K AEMOHCTPALMAM dNEKTPULE-
cknx aenennin. Kak u papyrme «F R. S.», on ¢ nioBoneITcTBOM cmoTpen Ha
MOHUNYNALMKM XPAHKUTENS NPUOOPOB, CHUCXOAUTENBHO BOCXMULLANCS pe-
3ynbTatamu, Ho He Bonbwe. [nasHbie pabotsl Bennkoro ®Puanka octa-
nuck nosapu. Tenepb ero Bonblie WHTEPECOBANM BOMPOCH MCTOPUM,
xpoHonorin u penurin. fla u camu onbitel faykcbu He npouseoaunm Ta-
KOTO TPOMKOTO BMEYATIEHMS, KAK HEKOrAQ, CKAXEM, 3KCMEPUMEHTHI
bo#ns n l'yka nnu Hemua Tepuke. M BHUMaHKME K 4yTb 3AMETHBIM NPOSIB-
NEHUAM SNEKTPUUECTBA CO CTOPOHBI yueHoro mupa XVIII ctonetns 6bino
SBHO HepocTatouHbiM. A nocne cmepti [aykcbu pabotsl 8 obnactum
anekTpuyecTea B JToHAOHCKOM ObLiecTBe 1 BOBCE NPEKPATUAKCS.

4%



1 3Hakommmces ¢ capom Credarom [peem 8 1729 ropy. [NoutenHo-

Ay DXeHTNbMmeHy 30 wecTtbaecaT. OH ydeH, nobosHarteneH, fo-
BonbHo 6orar, uneH JloHaoHckoro koponesckoro obwectsa — «F R. S».
Brpouem, HeT. 3aBETHBIN TUTYN OH MOAYYMT fIWLLL Yepes TPU roAd, Hesa-
AONTO 40 CBOEH CMepTH. B UCTOpHKM cReAeHUI O HEM COXPAHMNOCH Re-
mHoro. [oBopunu, 4To B MONOAOCTH Bbi oH ByaTto 661 onTukom. Ho win-
dosanme N3 B XVIl seke 6uino oblumm ysneueHnem Noaen, Xenaswmx
NPOCNBITE «HE HYXAbIMU POCBELLEHUS.

B onucsiaemoe Bpems [peit nbitancs BoISICHUTE, M3IMEHAETCS M XQ-
paKTEP 3NEKTPU3ALMM CTEKAAHHON TPYBKM OT TOTO, 3aKPLITA OHA NPOb-
ko mnu HeT. OH 3aTKHYN ¢ 0BOMX KOHUOB ANMHHYIO CTEKNARHYIO TPYDKY
NPOBKAMU M NPUHANCS HATUPATL CTeKNO... [Tposen HaTepTon Tpy6HKO
Hag obpeiskamu Bymarn. Bpoae 6ui xapakrep snekTpusaumMu octancs
npextnm. Ho BOT 410 yaMBUTENBHO: KOHTPONEHLIE KNOUKK BYMAXEK Npu-
TAMMBANMCh HE TONBKO CTEKIIOM, HO U MPOBKAMU. SHAYMUT, SNEKTPUUECTBO
nepewno Ha npobku. Hy, a ecnu BoTkHyTh B NpoBKy COCHOBYIO Lenoy-
ky?.. [pekpacHo, 1 No Hel paCNPOCTPAHAETCS TAMHCTBEHHAS MATEPHS.
A ecny 3aMeHUTb LLEeNOHKY NPOBONOKON € LUAPUKOM M3 CROHOBOKW KOCTH
HO koHLE? A 8 3TOM CNydae WapUK OTMEHHO LWEBENMN Nerkne obphIBKM
Bymari. 3HAUMT, 3NeKTpUYecTso A0BPAnock fo HEro, W OH HABMEKTPH-
sosancs. «MHTepecHo, — Noayman 3KCNepUMEHTATOP, — HO KAKOE Xe
PACCTOAHME CNOCOBHA PACNPOCTPAHATLES SNEKTPUYECKAN CHNaT»

BHuay nocryuanu. 310 6bin caawerHnk Yunep, unen JloHaoHckoro
Kopornesckoro obwectsa u ero crapeis Apyr. «Kax Henbas ketats, —
nogyman [pen.

OH 0bbACHUN CYTh 3AAYMAHHOTO 3KCMIEPHMEHTA, M OKEHTIBMEHSI
NPUHAIMCL 30 ONkiThl BABoem. OHKU MEHANU TONWMHY BEeYerKM, UOYLLEH
OT 3APAKEHHON CTEKNAHHOM TPYOKM K KOCTAHOMY LUIAPMKY, W HOPALMBA-
mu ee. MNpuposann Beyerke BEPTUKANBHOE NONOXEHUE, CNycKas ee ¢ ban-
KOHQ, M FOPWU3OHTAALHOE, MOABELUMBAA HA TOHKMX LLUEMKOBbIX HUTSX.
DnekTpUYeckas CUAa MOCAYUIHO PACNPOCTPAHINACh M 3apAXana wa-
puk. Ho korna ooHa U3 WenkoBbix HUTER 0BOPBANACE M €& 3AMEHUNK
MELHON NPOBONOKOMW, 3QUENIEHHON 3G BOROCTOYHBIA Xenob, onbiT He
ypancs. Wapuk okasancs He HA3NeKTPU3OBAH.

— He kaxetcs nv Bam, Yunep, — 3apymuueo nporosopwn [peit, —
47O B leNne NMPOBELEHYA 3NEKTPHUUECTBA CYTh HE B TOMWMHE HUTU, Q B ee
martepuane?

370 6bin MHTEPECHLIX BBIBOA, M 06a Apyra BNomnHe ero ouexunu. [lo-
BUAMMOMY, PQ3HBIE BELECTBA MO-PA3HOMY MPOBOAST 3MEKTPUYECTBO.
Ogpnu AyuLe, gpyrye xyxe.



Bce nocnepytowme gHm 6binu sanonHeHs onbitamu. OHn oBHapyXu-
AW, YTO HE TOMBKO WENK, HO M BONOCHI, CMONQ, CTEKNO WU HEKOTOPLIE APY-
rve MaTepuanbl NO3BOASIOT MCONb3OBATL UX ANA COXPAHEHUS SNEKTPU-
yectsa. [pei caxan cobaky HQ CMONSHYIO MOACTABKY M 3APSXAN SNEKT-
PMYECTBOM OT HATEPTOW CTEKNSHHOM TPybku. M noka xmeoTHoe He
CXOAMNO C MOACTABKM, OHO COXPAHANO B CBOEM Tene COOBUIEHHOE emy
3NEKTPUYECTBO.

OH no3ean Manbumka-rpyma u 3a
LWKNMIUHT YTOBOPMA €rO fiedb HA MpM-
OTOBAIEHHLIE  BONOCSAHbIE  NETAM,
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nofselleHHbie K NoTonky. [otom co- ‘: ' ] 1
0bLWMA emMy SNEKTPUHECKYIO CUITY, j» LI S
W MAnbYMK NAnbLem CTAN NPUTIrNBaTh e \ ~
C nona nNywuHku 1 obpeiaku Bymarm. i F

A opraxppl [pen ybeauncs, uto qfu’

311eKTPM3aUMs TEN BO3MOXHA M Bea
NPAMOTO KACAHMS, CTOWMT MOAHECTH
K Teny 3apsXeHHYK CTEeKNSHHYIO
TpYbHKY. OB 3TOM NUCANK HEKOTOPbIE
€CTECTBOMCMLITATENW, HO MM Mano
KTO BepMn.

Mocne mHOXeECTBA nNpoAenaH-
HbIX IKCNEPUMEHTOB Y4YeHbI 3aAyMAncs: rae B Tefle XPAHUTCS 3araceH-
Hoe 3nekTpuyecTBo? On 3akas3an 4Ba OAMHAKOBLIX NO Pasmepam Kyba
3 cyxoro cocHosoro gepesa. Oauu cnnowHoit, apyron nonsiit. Moase-
CHMA MX HQ WEKOBBIX HUTAX M NPUKPENKA K KAXKOAOMY NO JUCTOUKY TOH-
Ko# Gonbru. 3aTem HASMEKTPU3OBAN CTEKIRHHYIO TPYOKY M nocTasun ee
TOYHO NOCEpPEANHE MEXZy Kybamu.

JTucToukmn oTkNoHWNKCL oaMHAKOBO. 3Ha4YMT, 0ba Kyba BOCpPUHAM
OAMHAKOBOE KOMMYECTBO 3eKTpudecTed. Ho 110CKONBKY OAMH U3 HUX,
CKONOYEHHBIN M3 JOCOK, Bbin NOALIM, TO CNEAOBANO CAENATH BBIBOA, HTO
PACApEeAenseTcs NeKTPUHECTBO TOMLKO NO NOBEPXHOCTH KybBos. D10
6bIn 1iPEKPACHBIN OMBIT, 1 OH Ban BnauctaTensHbin pesynsrar!

[uneBepT, a 30 Hum U [epuke aenunm Bce Tend HA INEKTPUYECKHUE, TO
eCTb Te, KOTOPbIE NPW HATUPAHUM NPUOBPETAIOT CNOCOBHOCTL NPUTAMK-
BATb, U HEINEKTPUYECKHE (B OCHOBHOM 3TO Bbiny MeTannbl)  He Nprob-
peTalowy e NP HaTUPGHUM CNOCOBHOCTH NpUTarMBaTh nerkuni cop. A pei
OBHAPYXUA, YTO TPEHMEM MOXHO 3MEKTPM3OBATL Nobkie Tena. Tonbko
B OAHWX, HaNPUMED B CMONE, IHTAPE, CTEKNE, SNEKTPUYECKAS CMAA CO-
XPAHSETCS [ONTO, A M3 APYIMX (HampuMep, 13 MeTannoB) OHA TyT xe
YXOLMUT, CTOWT K 3Tum Tenam npukocHyTscs. OpHaKO ecnn meTannuye-
CKUI NpeameT 0660CO6UTL, IULIUTL CBA3U C 3EMIIEN, MHAYE TOBOPS, eCiu

Onuit [pess — 3nekTpu3sauma yenoseka,
NOABELIEHHOIO HA BONOCSHbLIX NETNAX



OnbIT € 3NEKTPUHECKMM MASTHUKOM
13 NErkux BY3MHOBbIX LLAPUKOB

€ro M3ONUPOBATE, TO U B HEM MOXHO BO3DYAUTL TPEHWMEM 3MEKTpUye-
CKYIO CUAY.

B meyx nanoukax, creknaHHOW M meTannuueckor, [peto yaanocs
NOYTM TPMAUQTL JHEW COXPAHATL 3NEKTPHYECKYIO CWITY, NOABECHMB WX
K NOTONKY HA wenkoBuHkax. Ho konu Tak, To knaccudukaums, npeano-
xeHHas [unebeprom, Hesepha. Tena cnegosano Bbl AENUTL NPOCTO HA
XOPOLWME U NEOXME NPOBOAHMKM, O HE HA DNEKTPUYECKME M HEDNEKTP:H-
Yeckue.

Monpocus y Yunepa xenesHeii knioy, [peit HamarHutun ero u noka-
3an, 47O, HGBﬂeKTpMSOBOHHbIﬁ, OH I'IpldTﬂI'MBGeT K Ce6e nerkue npenMe—
Thl HAYYTb HE MEHbLIE W He BOombLUe, KaK ecin Bbl U He Bhin BOBCE HAMAT-
HU4eH. ITO rOBOPMNO O TOM, YTO MATHUTHbIE IBAEHNS HE MELIAIOT 3EKT-
PUYECKUM, PABHO KAK U HAOBOPOT...

Bnpouenm, soiBoabl nycth genaiot apyrue. [Totomy yto cpasy xe Bos-
HUKQN BONPOC, OT KOTOPOTO CTPEMMUIUCHE YIHTH BCE ECTECTBOMCMLITATENM:
4YTO XK€ ABASIETCS TAUHCTBEHHBIM HOCUTENEM 3NEKTPUYECKMX CUNS

Pesynbratel caonx onbiTos I peit akkypatHo nybaukosan B XypHane,
nspasaemom obwectsom. OH HUKOTAG He cnewun ¢ BeiBoaamu. [ocne
cMepTH HbIOTOHO QHINMYAHE, OLIENOMAEHHBIE TEM, Y4TO CPEAM HUX XMWN
TOKOM reHuid, cnenosanu 3asetam capa Mcaaka Hetotona uHoit pas ma-
mmwHe ByksansHo. Moxetr Bbith, MmenHo nostomy Credpan [peit,
CKPOMHO OMUCHIBAS B CBOMX COOBLLEHMSIX PE3YNLTATHI OMBITOB, AAXE He



NbITANCH UX OOBACHATL, XOTA MHOMUE M3 HAX NPOTUBOPEYMNU YTBEPXAE-
HUSIM BENMKNX QBTOPUTETOR.

OpaHako MOXeT M yHeHbIl, UCCNefoBaTens HABIOAATL M U3YHQTb,
CKaXeMm, HeKOe SIBNeHMEe, He 3aAyMbIBASCb HAL ero cyTelo? Bpsg nu.
Kaxasii nccnepgosarens obs3arensHo co3aaet ans ceba pabouyio mo-
Aenb -— YNPOLWEHHOE NPEACTaBAeHMe uayyaemoro npouecca. [o-suam-
momy, 1y [pes 6bino HeoTueTAMBOE NpEACTABNeHne 06 dneKTpuyecTee
KAK O Y4em-TO, «4TO MPOHM3bIBAET BCE HAINEKTPUIOBARHOE TENO M 3a-
NONHSET NOPLI 3TOrO TENA».

Tako B3rnsig He BbiN HOBOCTBIO ANS QHTNUMCKOM HAYKM. Eule 8 camom
nauane XVIII cronetus PpsHenc [aykebu, nepsbim NPpUMEHWBLIMA A9
3NEKTPU3ALMN TEN ANUHHbIE CTEKNSHHLIE TPYOKM, NOKA3LIBAN HA 3aCEAa-
HusX JTOHAOHCKOro KOPONEBCKOro OBWECTBA CBEYEHNE CTEKNA, KAK U fH-
TAps, NPY HATUPAHHK ero WwepcTaHon matepuer. OH Xe AeMOHCTPUpO-
BAN MCTEYEHWE KAKOM-TO CBETSWENCH SMAHALMM C OCTPHS CMABHO HQ-
3NEKTPU3OBAHHOTO TENQ.

HbloToH, He pa3 BUAEBLLIMIA 3TH SKCNEPUMEHTI, YXOAMIT C 3ACeAaHUIA
8 rnybokoit sapymunsoctn. Cap Mcaak 6bin MprsHaHHLIM MAEPOM CTO-
POHHUKOB «AEWCTBUS CUA HOA PACCTOSHUM» B MYCTOM MWMPOBOM MpO-
CTPAHCTBE, HO NOJA BAUAHMEM OMBITOB [ ayKCBU OH B CBOMX PA3MBILLIEHA-
X CHOBQ WM CHOBO BO3BPALLANCA K rMnotede 3$upa, 3AnOMHSIOWEro
Bcenennyro...

Bnpouem, u Faykchbu, u [pert OTNUUHO NOHUMANK, HTO, NPEXAE YEM
rOBOPUTb O CYLLHOCTWA NEKTPUYECTBA, CAEAyeT HAKOMMTb O HEM KOK
MOXHO Bofblue CRefeRnH.

K coxanenuto, cap CredaH He ycnen npoaenats BCe 30AYMAHHbIE
onsiTel. B 1736 rogy cemmaecsTMneTHi yueHbld CKOHYAnNCs.

«[pei BbiN NPexPacHbIM, HEOBLIKHOBEHHO OCTPOYMHBIM 3IKCMEPH-
MEHTATOPOM, — FrOBOPUN OMeYanerHbil CMepTsio Apyra Yunep Ha sace-
naHum obuwectsa. — M HOM 0OCTOETCS TONbKO NOXANETh, YTO MAES Ha-
4QTk UCCNIEAOBAHMS B 3TOM OONACTU NPUWAA K HEMY TAK NO3AHO».

accTosinue ot Jlonpora po Mapuxa Heeenuko, u nz sectus Kopones-

ckoro obuwectsa Huictpo pocturanu beperoe Cenbl. HecmoTps Ha
PEBHWUBOE HenpUsTUe GPAHLY3AMM BCETO AHMMICKOTO, TPYAbl HbloToHa
M BPYrUX BPUTAHCKUX yHEeHBIX BHUMATENbHO YuTasnmce B [lapwxe. MNoxa-
NY#, MOXHO CKA3QTb, YTO OfHWM U3 NEpPBLIX ECTECTBOUCMLITATENEH HA
KOHTUHEHTe 3T ugen socnpuHsn Lapne @Pparcya ge CucrepHe
Hiode -- dpanuyackuin dbusuk, ¢ gsoauatu nstu ner — uned [Napux-



ckoi akagemun Hayk., OH 3GHUMANCS ONTUKOU U MEXQHWUKOH, TENAOTOM
M MArHeTHU3IMOM. A KOrAa B IOHAOHCKOM XYpPHAne npountan coobulenue
06 onbitax [pes, To Hascerna «3abonen» anNeKTPUHECTBOM.
B tonoctu poanbie onpegnenwnu Wapns ®PpaHcya Ho BoeHHYyO
cnyxby, K KOTOPOH OH He MMEN HWU maneniwe cknoHHocTU. Jocnyxms-
KCh A0 CKPOMHOTO YWMHA MRAALLEro APMENCKOro
odpuuepa, Hiode nogan 8 orciasky no ipuyrHe
cnaboro 300poBLS U C YAOBONBCTBUEM CTAN 3AHM-
maTecs Haykoi. CHO4ANA ero NPUBREKANA XUMMA.
Ho koraa nopgepHynack BO3MOXHOCTb NOCTYMMTL
B [Mapuxckui botanuueck, it cap, Oode nocra-
panca ee He ynyctuts. CnyxbLa ects cnyxba.
B 1732 rogy ero nasHauunu aupektopom 6o-
Ta. myeckoro caga. Ho Hode yxe scepbes 3¢ 4.
MAnCs 3MeKTPUYecTBom. PesynsTatel aHrMitcKoro
uccnepgoeavens pes nopasunu ero. OH noeTopMN
PS4, OMWUCAHKHBLIX 3KCMEPUMEHTOBR W CyMen nepe-
AATb 3feKkTpUYecTso no Gedyerke Gonee dem HA
300 m! Yenexu scerga okpeInsioT 4enosexa.

LLapns ¢ parcya Hiode AIOXKMHOMKM NPUAYMBIBAM ONbITE, OAWH
Hiode WU C NOMOLLHMKAMW CTABMI MX B CBOEM KAbBUHe-
[1698—1739)

te. [pobosan 3nekTpU3OBRATL PA3HBIE BEILECTBA.
M kaxpeiit pas akkypatHO 3QMUCLIBAN Pe3ynbTaTh
B pabouyio Tetpagb. CKOPO Yy HEro CKOMUNOCh TAKWMX 3anUCE CTOMBKO,
YTO OH CMOT CAENATh NEPBbIM BLIBOA: « €10, HAMMEHEE CKIOHHBIE COMM
CTOHOBMTLCS SNEKTPUHECKWUMM, NIErHe BCETO NPUTATMBAIOTCH M NEPEHOCAT
Hambonee pane: > HaMBONbLEN CTENEHN SNEKTPUYECKYIO MATEPHIO,
MEXAY TeM KAK TENa, HaMbonee CKNOHHbBIE CaMM CTAHOBMTLCS DNEKTPH-
HECKUMM, HOMMEHEE NPUCNOCOBNEHB BOCIPUHMMATL 3MEKTPUHECTBO OT
APYTMX W NEPefcBATh €f0 HA 3HAYUTENBHOE paccTosHuex. [1pocTum
Y4EHOMY HECKOMbKO TAXENOBATHIA cnor. Beab oH Buin nepsbiM, KTO pe-
WKICS HA 0BOBLWERKE, A M X1 OH BCE XE TPM BEKA Ha3ag. Toraa mogu
¥ IlyMOmNW M TOBOPMAM HE TAK KPATKO, KK Mbi.

Bueop Hiode, koHeuHo, ewe He 3akoH. Ho ero nossnenve osHadaer,
HTO B M3YHYEHWU SNEKTPUYECTBA HACTYNUNA NOPA NEPEXOAUTE OT PA3PO3-
HEHHBIX GAKTOB K 3AKOHAM, KOTOPBIE NMPUBOAST 3TH BAKTHI B CUCTEMY.

Hacran gens, koraa Qiode caenan rnasHoe csoe otkpuitue. OH yxe
ACBHO 3aMeHar, 4To o6pbiekn ByMary M COMOMMHKY, HA3NEKTPUIOBAH-
Hble HOTePTON CTEKNSHHOW NANOYKOM, OTTANKUBAKITCA €10, HO NPHUTSIU-
BAIOTCS HATEPTBIM SHTAPHBIM LWAPHUKOM. 1O XE& CaMOE NMPOUCXOOMUIO U
B TOM CNY4QE, €CNIM HA3NEKTPU3OBATL BYMaXKKM, CKaxXem, KOMNanosom
CMOTION WK UCMAHCKNM Bockom. OBpLIBKKA OTTANKMBANMMCE OT NPeame-



TOB, COODL 1BLIMX MM BNEKTPUYECTBO, HO MPUTArMBAIUCE HATEPTOM
CTeKNaHHOM nanoykon. MNonysanocs, HyaTo B NPUPOAE CYWECTBYET He
OAHO 3NEKTPUYECTBO, O ABA: «CTEKMAHHOE» M «cmonsHoe». U Bce Tena
AENUNACH HA [IBE rPYNMbi: OAHW BOCTIPUHUMAIIU KCTEKISIHHOE» 3MEeKTPH-
4ECTBO, APYIME — «CMOMNSHOE». [PETHEro COPTA TAUHCTBEHHOM CWAbI
HQWTK He YAaBANoCs...

B 1y nopy xun 8 [Mapuxe abbat Xan Anvtyan Honne. Oh 6bin nowc-
TMHE BE3AECyll. 3HOKOMbIA CO BCemu Bornee MNM MeHee M3BECTHbIMM
bpaHUy3CKMMM ecTeCTROMCTIBITATENSIMK, aBBaT cocToan B nepenucke co
MHOTUMM 3aPYBEXHBIMMA YHEHBIMU 1 BPEMS OT BpEMEHM BbIBAN NP ABO-
pe. Beane oH Bbin XenaHHbIM rOCTEM, LENUNCA HOBOCTAMM, NEPEMELLN-
BAS HOYYHbIE CEHCALMM C BENUKOCBETCKAMM CMNETHAMM,; NOPON COM NO-
ka3biBan 3pdekTHeie onbiThl, YueHbim abbat Honne He 6bin. Ho pons no-
Nynsip13aTopa HAyKM CHUCKANG €My M3BECTHOCTb He TOMIbKO B CBOE
spems. OcobeHHo BaxHa Bbina ero nepenu-

CKa € ydeHbiMM Pa3Hbix rocypapcte. Hago

NPM3HAT, 4TO CPEAM CBSLLEHHOCHYXWTENEH ‘
TOM NOpPbI, 0COBEHHO CPEan Me3yuToB, Bbino &
HEMANO CEPbe3HbIX YYeHbIX.

Monpobyem paHHUM BECEHHMM YTPOM
1735 ropa nocnenoeats 3a NPOBOPHbIM K-
3UKOM B CYTAHE, MOCNe TOTO KAaK OH BbllLen

-

u3 cobcraenHoro noma 8 lNapuxe. Kpenkue
Horu abbata npuBenu ero kK GOTAHUYECKOMY ‘\
capy. Bot oH B3owen Ha KpbinbLO, NOAHAN .
ABepHON monoTok... Ja Beab 310 4OM, B KO- ‘
TOPOM XWBET OMUPEKTOP 3TOrO CNABHOMO HA- , ’
YYHOTO 3aBefeHus, Hebesbi3BeCTHbI HAM ‘ AN
Wapne @patcya ge Cucrepe Hiode! \ -

— Kak 310 kcTtath, rocnoguH abbar, yto
Bbl 3arnanynu ko muel — rosoput [iode, Onmni n3 nepebix
BCTPEYQA rocTs Ha nopore. — 9 3aayman zniggfjxnnzacmqmwl
Bocnpoussectu onktel capa Credana [pes uaoBperenHsii Jode

MO 3NEKTPU3ALMM YENOBEKA, U MHE HYXEH
NOMOWHKK. IDToT Bonsan XionbeH, MoKl ac-
cUCTEHT, cbexan oT cTpaxa.
Honne omsgenca. Y crona ¢ 6ymaramu CTosina npucaoHeHHas K Kpec-
Ny CTEKNAHHAs TPYOKA — rNaBHbIA NPUBOP ANA NONYYEHWs SNeKTPUYECT-
8a. C noTonoyHoMn 6anku CycKanncy BHA3 NETAM M3 WENKOBBIX LUHYPKOB.
- Mo# Bor, 3a4em 31 npucnocobnerus, goporoi Hiope? Onu Ha-
CTONBKO HAMOMMHAIKOT AbiBY, YTO 8 4yBCTBYIO ce68 rOCTEM NAPUXCKOTO
npeso.



MNoka Oiode 3anesan 8 netnu M pacnonarancs B HUX TAk, Y4Tobel Hu
PYKQBOM, HM KpOEM KOM3ONa He KOCHYTbes nona, abbar Honne no ero
npocsbe HaTMpan TPpyBKY M PACCKA3LIBAN O NOCNEAHMX HAYUHbBIX HOBOC-
Tax. B xone Beceabl oH Bpems OT BpeMenu AOTPATUBANCS CTEKASHHON
TPY6OKON 00 NOABEWEHHOrO HA NETRAX ECTECTBOMCTLITATENS, cooblwias

emy anekTpuueckylo cuny. Ho kak ysuats, koraa
3NEKTPUUECTBA HAKOMNTCA SOCTATOUHOS

— Ax, [liode, npugymanu 6bi Bbl, NPABO, MHCT-
PYMEHT, C NOMOLLBIO KOTOPOTO MOXHO 6bi10 Bbli
BMOETh CTEMNEHb SNEKTPUIALMH.

— Yxel

— Yro yxe?

— Yxe npuaymon. BarnsHure Ha 3Ty KMCTOHKY

) M3 PACTPENABLIMXCS HWTEM LWENKOBOrO WHYPKA.

Yem Gonbwe bl coobLiaeTe MHE 31EKTPUHECTBQ,
TEM OArblUE HUTM PACXOAATCS APYr OT Apyra.
CMOTPUTE, KOK MOS KUCTh OLETUHUAACh. DTO CBM-
BETENLCTBYET O TOM, HTO 1 MOMOH, NONOH INEKTPH-

HEeCTBOM,
% A H — I_Ipesocxom-icm mbicns. M Takas npocras...
dH AHTYQH Honne
“700)’ ]770) Ho nosponbte mHe npoBepnTL TO X& caMoe CTa-

pbIM CNOCOBOM.
A66aT nopHec dapoposryio TApenky, Hanon-
HeHHyo obpbikamu Bymaru. EcTecTBoMcnbITaTENS NPOTAHYN K HUM NO-
neu, ¥ 0BpPbIBKM 3AWEBENUNUCE.

— Hy xak, bl poBonenni?2 Y6exaensi? — Jwode ynuibuynca. A6bar
COrnacHo cknoHun ronosy. — BoT uTo, nepegoite mHe, noxanyi-
CTQ, BOH Ty CTEKNSHHYIO NANOYKY, KOTOPOS NEeXKT Ha cTone. Mbl nocmoT-
PUM, 11O BCEM NU €€ ANMHE 3NEKTPUHECTBO PACTPOCTPUHUTCA PABHOMEP-
HO.

Honne npotanyn tpebyemoe. Ho korna Hiode xoTen Baatses 3a na-
NIOYKY, M3 ero pykM BAPYT BhickouMna Honsluas ronybas uckpa, passan-
Cl TPeCK, U SKCMEPUMEHTATOPbI NOYYBCTBOBANM YKOfb. 3TO BbINO HA-
CTOMABKO HEOXWAAHHO, YTO 064 BCKPUKHYNM, O MOTOM 30CMERNMCD.

B tom xe rony Hiode onybamkosan nogpobHoe coobiueHue ob usy-
YEHUU MM SNEKTPUYECKMX UCKP M ronyBoBATOro cBe4YeHUs, KOTOPbIM Bbi-
BANM OKPYXEHbI nekTpuayemsie Tena. «BoamoxHo, — nucan ow, — 4To
B KOHLE KOHUIOB YAACTCS HOMUTKM CPEACTBO ANA MONYHEHUA INEKTPUYECTBA
B Honbwmx Macwtabax W, CNeROBATENLHO, YCUAUTE MOLbL SNEKTPUYE-
CKOTO OFHA, KOTOPhIM BO MHOMMX M3 3TUX OMLITOB NPEACTUBNSETCS (ecnm
MOXHO COMOCTQBAATE HEUTO OYEHb MANIEHBKOE C Y8M-TO Ou4eHb DBonb-
WiM) KOk Bbl OAHON NPUPOLASL! C IPOMOM U MOMHMEH». DTO BbINO Nepeoe



CanoHHbIe OfbIThl C 3NeKTPpUHeCTsoOM

B UCTOPUM HAYKW ONYDBAUKOBAHHOE BbICKA3LIBAHWE OO 3MEKTPUYECKO!
NPUPOAE MOMHWM.

Teneps Bce Aeno ynupanock 8 «CPeAcTBa ANs NONYYEHUs NeKTpuye-
cTBa 8 Bonblumx macwtabax». 310 nowman He Tonsko Hode. K coxa-
NIEHHUIO, OH PAHO YMEP, BCETO COPOKA OAHOTO roaa ot poay. Ho noucka-
MM CPEACTB 11 CNOCOBOB NONY4aTh GONbLIEE KONMYECTBO SNEKTPULECTBA
3aHsTel Gbinu MHOTME. VIHTepecosancs umu u abbar Honne. On cpaasy
OLEHMN HOBbIE BO3IMOXHOCTM ANst 3¢ dEKTHBIX AEMOHCTPALMOHHBIX Ofbi-
TOB, KOTOPLIE MO Bbi AABATH SNEKTPUYECKUE UCKPbI.

HauuHas ¢ cepeannbl XVII Beka onbiTsl ¢ anekTpryecTsom, nonyvae-
MbIM OT TPEHUS, CTanu NobUMmbIM PA3BIEYEHUEM OOPA3OBAHHbLIX NOAEH.
M3ymutenbHble M COBEPLLEHHO HEMOHSTHBIE CBOMCTRA 3NEKTPUIYEMOTO
TENa YXe He TONbKO MPUTATMBATL K cebe MyLWMHKM U CONOMMHKM, HO U CBE-
TUTBCA, POXAATL UCKPbI, COMPOBOXAAEMbIE TPECKOM, KOTOPbIH OTAANEH-
HO HOMOMMHQAN IPO3OBOM IPOM, — BCE 3TO NPUBOAMAO JIOAEH B NOANUH-
Hbi BocTOpr. Ho KaK, KaK Hay4utbcs AOBbIBATL GOMbliee KOMUYECTBO
snekTpuyecTsa?

B omHom M3 nucem M3-30 rpaHMubl yYeHbIR-KOPPECNOHAEHT nMcan
ab6ary Hon. e o Tom, 4to npodeccop duamnku 8 Burrenbepre leopr
Martuac bose ycoreplueHcTBOBAN 3NEKTPUUECKYIO MALIMHY CBOETO CO-
oTeuecTBeHHuKa Nnpodeccopa [ay3eHa, cAenas ee BECbMA NPOU3BOAN-
TenbHON. VMg, ynoMmsaHyToe B nucbme, Hbino avakomo Honne: Xpuctvan



Asrycr [aysen, npodeccop 8 Jlednumrckom yHusepcutete, Toxe npo-
BOAMN NyBnU4HEIE ONbITE C 3neKTpusaumen Tperuem. [onbaosancs oH
npu 31om, Kak 1 Jiode, annnHon cteknsHHoi Tpybkoi. Bo epema ogHo-
rO U3 CEQHCOB KTO-TO NPERIOXWI LEMOHCTPATOPY 3aMEHWTh TpybKy
cTeknsHHbIM wapom. Ecnu HacapuTs wap Ha ock ¢ PyKOATKOM, maLim-
HQ MOMYYATCS HE CTONMb FPOMO3AKOM M HATUPATL CTekno OyaeT 3Ha-
YUTebHO yaobHee. [ay3eH NOCNyWancs COBETA M AEUCTBUTENBHO CKO-
po cran obnapatenem HEBUMAGHHOTO AO TOTO 3INEKTPUHECKOTO «CHA-
pAaay.

OH HEOBLIKHOBEHHO TOPAMNCS «CBOEN» MALUMHOM, AOXe He NoAos3-
peBas, 4TO OHA yxe Hekoraa Beina usobpetena u [epuke, n [aykcbm,
HO notom npocto 3absita. Tak Guisano, buieaet u Hbive. Mpocto ans
uaobpeTeHna ewe He NpuWno epems. Ho ¢ Toit nopsi nponeteno Hema-
no net. Teneps n3obpeTeHNEM U YCOBEPLIEHCTBOBAHNEM YXE OTOBLIX
3NEKTPUYECKUX MALIMH CTANW 3AHAMATBCA MHOTHME Mobutenu ¢uamku,
WM KOKAbHA CMEW M MOAENNTLCH CROMMM AOCTMXEHUSMI. [TocTpoun anekT-
PUHECKYIO MAwWKHY U ab6aT Honne, AemMoHCTPUpYS ee OelcTBME B Na-
PUXCKMX CANOHOX.

Mpodeccop puanku B Buttenbepre leopr bose sametun, uro ecnm
OTBOAMTE SNEKTPMYECTBO OT CTEKNSAHHOIO WAPA CBUHLOBOW TPYBKOH, TO
pencrare ero yeunueaetcs. CHavana Takylo Tpybky — «cobupatens
3MEeKTPUYECTBAY, MNK KOHAYKTOP, — AEPXAs B PYKAX QCCUCTEHT, KOTO-
Pblit CTOSN HO U30NUPOBAHHOM NoAcTaBke. [1OTOM «CheMHUK aneKTpHYe-
CTBA» CTASM NOABELWMBATE BO3NE MALIMWHLN HA LWENKOBLIX WRypkax. Ha-
KOHEL, TPYBKY-KOHOYKTOP YKPEMUIH HA CTAHKE CAMOMW MALLMHBI.

WMcxpbl nonysanuce kpynHee, 3ddekTHeE, 3HAYUT, U SNEKTPUHECTBA
TaKWE MALLIMHBI AABANU BOMbLUE, YEM HATUPAEMBIE CTEKNSHHBIE TPYOKH.
OpUIMHGNEHBIE ONbITH C SIBKTPUHECTBOM 3AXBATHIBANM BCe Bonblie nio-
Aen. DKCMEPUMEHTATOPK Jaxe BPOcan CBOW NePBOHAYANLHLIE 3AHSA-
TMA POAM 3ArAROYHON HOBMHKU. BOMBLUNKCTBO 3THX yBREYEHHBIX MOAEHN,
KOHEYHO, TAK W OCTAAUCH AMNETAHTAMM HO BCIO XM3HL, HO HEKOTOPLIE
BCE X& NOBUBANUCH KAKMX-TO YCMEXOB....

Hanpumep, pecnekrabenbtbid Npodeccop rpeveckoro 1 NATUHCKO-
ro a3sikos B Jleanuurckom yHusepcutete Morann Fenpumx Bunknep, co-
BEPLUEHCTBYSACH B OMLITAX, YKPEMUI YeThIpe CTEKNAHHbIX LUAPA HA OAHOM
OCH ANS YCUNEHUS LENCTBHS CBOEHM NEKTPUUECKOM mawnHbl. fsa accuc-
TEHTQ HATUPAMHK KX TAROHAMM.

MoTom KTO-TO NPEANOXUI 3AMEHUTL LUAPHI CTEKNSHHBIMUA LIMIMHAPA-
MH, A PYKHM NIOAEH — KOXAHbIMM NOAYLIKAMM, HABUTHIMW BONOCOM. DTO
BbIM AenbHbIE MPEMANOKEHMS.

BuHknepy ynasanock nonyqars neKTpUYecKkMe MCKpPhl NOPSAOHHOM
Afutbl. B ovH npekpacHbiil aeHb OH NPUIACUI HA CBOW CEAHC AOBOSb-
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3ﬂeKTpl4L|ECKOﬂ MQAWKWHA C KOXAHbIMK NOAYWKAMMK, YKDENNEHHBIMK HO LUTATHBE

HO MHOTO MOMTEHHLIX MoAeH. Y BCeX HO rNA3AX SKCMEPUMEHTATOP COM
YNercs Ha LWENKOBbIE NETNW. ACCUCTEHTBI CTANM €ro 3NeKTPM3OBAT.
My6avka satauna geixaHue. HeoxupaHHo w3 nansua npodeccopa
BuHKNepa BbICKOYMNQ TAKAS MCKPQ, Y4TO OHA 30XMAQ CAWPT, 3apaHee
HanuTBIA B Batoaue. Yenex 6ein notpacaoumm! OueHb [OBOMBHBIA NATH-
HUCT BBIBPANCS M3 NMETENb M BNOAHE 3ACNYXEHHO HACNAAMACS PyKOMnec-
kannamu, 3abpocus rpedeckmit u nateibs, Morann Tenpux Buwnknep
NPHMHAN NPEANOXEHNE 3aHATL KAPEAPY PHUINKM B TOM XE YHUBEPCUTETE.
A ero dokyc ¢ Bosroparnem cnupta Bbin He pa3s NoeTopeH u obouien
MmHorue ropoaa Esponsl. Anrnmuanmn Tenpu Mannc saxer no cnocoby
Bunknepa ¢ochop u ropioune napsl, a ero COOTEHECTBEHHMK YUNbam
YOTCOH 3aCTABUN BCNbIXHYTL MOPOX.

CrpemreHne NO3HAKOMUTECS C HOBBIMM NEKTPUYECKUMMU SBNEHUSMM
OXBATMNO BYKBANLHO BCEX MNOAEH. Te, KOMY He yaasanoch Nobbieath
B pu3nyeckux nabopatopusx, YAOBNETBOPSNN CBOE nOBOMLITCTBO B Sp-
MApOYUHbIX Banaral ax, rae 3a HeGoMbLIYIO NATy 3EKTPU30BANM BCEX
xenawouwmx. «Jaxe B cpene y4eHbiX Tpe: 30CTh BIMSAA YCTYNWUIA MECTO
HEKOTOpOro poaa onesHeHuto, — mucan P. Posenbeprep 8 «McTopun
dbuanku», uananHon s XIX seke, — v kak cTo neT Tomy Hasap ece obwsic-
HANOCh BO3AYLIHbIM AABNEHWEM, TAK TEMEPb 3MEKTPUYECTBO MPUBOAM-



NTOCH B CBA3b CO BCEBO3IMOXHbIMHM npO6ﬂeMOMM M CHUTAROCh anHMHOﬁ

CAMbIX pO3HOO6pO3HbIX ABMIEHMU Y,
Yeneuenue waykou 8 XVII| sexe BbITECHUNO NpUBLIYHEIE pa3snedeHus
AOxXe M3 ABopPUOB. [1puaBopHkIe KOBANEPS! 1 AGMBI BMECTO NACTOPAnEen
cobupanu repbapum, u cpeay boratbix niogen ropago 6onblie LeH-
NUCh 3K3OTUHECKME PACTEHMS B OPAHKEPEAX U KONNEKUMM peakmx Ba-
6o4ek, Hyem cTonosoe cepebpo, aaxe ecnu oHo Gwno cosgano bewse-
HyTo Hennunu. U ecam paHslie Haydnylo MCTUHY WCKANM B APEBHUX
MOHYCKpMNTaX, TO Teneps 8 EBPOMNE BO3HWK HACTOSWMIA 3KCMEPUMEH-
ranshbii Bym. B moBurennckux KpyxKax, 8 4OMALIHUX NaBOpaTopHax,
NPUABOPHEIX CANOHAX W HA NYBNUYHEIX NEKUMSX DEMOHCTPUPOBANMUCH
3O PEKTHBIE ONBITHI, 4ACTO HA (PAHK POKYCOR. M KOHEYHO, OAHO 13 nep-
BEIX MECT 3QHMMATU OMHITH C SNEKTPUHECTBOM.

aﬂeKTpM3GLLMe;1 I'IpO6OBOJ'|M YCKOPATL NpOPaCTAHNE CeMaH M NOAB-
NneHne UbiNaaT U3 HAOCHMXEHHLIX UL, B rOﬂﬂGHﬂMM 3NEKTPHU3OBANN 6YTO-
Hbi TIHONBNAHOB, ‘4T06bl TEe 6blCTpee pacnyckanmce. .ﬂOHﬂOHCKoe KOpO-
nesckoe O6LLL8CTBO npoBeno Ll,eﬂbll;i pan cneumanbHeiX 3KCNEPHUMEHTOB,
k<|T06bl NPOBEPUTL BIUSHUE 3NEKTPMUIAUMKM HO CAOMbIE pA3HbIE obbeKThi.
rlpClBJ],O, O6HGAe)KMBGIOLLU/!X PE3YNLTATOB NONYHEHO HE 6b|ﬂ0‘

Uuaue rosops, ABNEHUA, NPUYUHBI KOTOPbIX 6b|J'|M HERACHLI, OTAABO-
UCh BO BAACTL HOBOM cune. Takoe BHUMaHME 6ﬂOrOTBOpHO ﬂOﬂeﬁCTBO-
BANO W HAO pPA3BUTUE HAYKMH. 3a KOKMe-HM6yD,b TpHALATL NOCREARNX NET
XVII cronetns nioam yaHanu o6 3anektpuyecTee Honblue, 4em 30 BCKO
npoLnyto UcCTopnio. Mossunuce nepBbie TEOPUM SNEKTPHUYECTBA, M HO-
BQaqa O6ﬂOCTb 3HAHKUA «CO3pena Ang MaTemMaTmKmn».

Bot Tonbko TaMHCTREHHOM 3NeKTPUHECKOH CYBCTAHLMKM C NOMOLLBIO
TpeHWs NepBbie MALMHB fasanu mano! B ymax uccneposarenen nens-
66)KHO AO0NXHA 6I:IJ"IC| BO3HUKHYTb MbiCNb! G HEMNL3A A U3BICKATb CNOCO-
6b| HAKOMNEHNA IAEKTPUHECKNX 3GpﬂﬂOBe N stor BOMPOC MOCNyXnn Cry-
NEHLKOM ang cneayouwero wara 8 No3Haxkny 3ﬂeKTpM‘-|eCKO;1 CHUNblL.

pexae BCEro HAMOMHIO, YTO CMOBO «TpUbBO» B Neperoae ¢ rpeyvecko-

ro 03Ha4aeT «pacTupanuer. [losTomy snexTpuieckue 3apsasl, Ko-
TOpble BO3HUKOIOT HO MOBEPXHOCTH PA3HOPOAHbLIX TEN MPK TPEHUKU MX
APYr O APYra, HO3LIBAIOTCS TPMBOINEKTPUYECTBOM. [1OHATE 3TO sBnEHMe
U3UKU CMOTIM TOTAQ, KOTAA OTKPLINK YXE 3HAYUTENLHYIO HACTb SBe-
HME, CBR3AHHBIX C OBUXEHUEM U B3AUMOAENCTBMEM SNEKTPMYECKMX 30-
PSAOR, U ONPesenunM CaMbii MANEHBKUA dNEKTPUYECKUI 3apad, OTPU-
UQTENBHO 3APSXEHHYIO 3NEMEHTAPHYIO YaCTULlY — 3NEeKTPOH.

YueHble BbISCHWM, YTO MpU TPEHMU 3NEKTPUIyIOTCs oba BelwecTsq,
WX 3apsfe OKA3LIBAIOTCS OAWHAKOBBIMK MO 3HAYEHUIO, HO NPOTUBOMNOG-
NOXHbiMK N0 3Haxy. Eule Papageir ans knaccuukaLmm pacnonoxmn



LM3NEKTPUKM, TO €CTb BELIECTBA, HE NPOBOASALLUME BEKTPUYECKUIA TOK,
8 P4, NONyuMBlLMi ero ums (Tpuboanektpuueckuid pag Papapes):
(+) mex, dnaHens, CNOHOBAS KOCTh, MEPbA, FOPHBIK XPYCTans, GANHT-
rnac, ByMaxHas TKAHb, WENK, AePeso, MeTannsl, cepa (-).

Mpu 31om pyccknin duank Hukonait Anekcanaposuy esexyc obHa-
PYXMN, 4TO AM3NEKTPUKM B TPMBOINEKTPUYECKOM PAAY PACNONAraioTCs
no mepe ybuiBaHua ux TBepROCTH: (1) anmas, ToNas, ropHbLIN XpycTans,
FNAaAKOE CTEKNO, CNIOAA, KANbLWT, cepa u Bock (~). 1y knaccudmkaumio
Haasanu psaom lesexyca. OTmeTm, YTO BNEKTPU3AUMS BELLECTBA TEM
Bonblue, Yem 3HOUUTENLHEE MOBEPXHOCTL HATUPAIOWEro Tena. DnekT-
PU3YETCH Mbilb, KOTOPAS CKONb3UT NO NOBEPXHOCTH TEANA, 3NEKTPU3yeT-
CA CHEr BO BPEMS MYPrit U NOPOLOK, NPOCEUBAEMbIN YEPES CUTO. DNeKT-
pu3yloTcs Xupkue ausnektpukn. OcobeHno npu pasbpbi3ruBanumn uim
ApPM YAGpe CTPYH O TBEPAYIO MU XUAKYIO NOBEPXHOCTb.

Bce 3T 9Bnerns O4eHb ONACHb HQ NPOM3BOACTBE M HA TPAHCNOPTE.
Ha sasogax u Ha npsaunbHbix Gabpukax metannmyeckue 4actu obssa-
TENbHO 3Q3EMASIOT, NPUMEHSIOT MOHM3ALMIO BO3AYXQ W APYIHE MEPbI.
Ha tpancnopre npu nepesoske u nepekauke Hedptu, BeH3nHa MoOXeT
NPOW3ONTH HEXENnaTensHoe HanoxeHue cratuueckux sapsgos. Oco-
HeHHO onacHa TpubosnekTpusauma 8 asnaumu. B nonete Ha drosensxe,
HQ KPBINbSX M HA XBOCTOBOM ONEPEHWM, G TAKXE BO BPEMS 3QNPABKM
TONMUBOM B BO3AYXE MM HQ 3EMNE TPEHWUE HACTMUL, Bbi3bIBAET NOSBNEHUE
3MEKTPUYEcKoro 3apaaa. [puyem pasHoCcTs NOTEHLMANOB MEXAY CAMO-
NETOM 1 OKPYXQIOLLEN CPEAOH MOXET AOCTUHYTb MONYTOPA METGBONLT!
D70 BbI3BLIBAET HA OCTPBIX M BLICTYNAIOWMX YACTAX KOHCTPYKLMKU KOPOH-
HBIA PA3PAL, KOTOPbLIA CO3AAET NOMEXM PaBOTE PAAMOCUCTEM U NOXA-
POONACHYIO CUTYQUMIO B TONMMBHLIX Bakax. Hanpumep, ecnn we 3a-
3EMNNTb NPUNETEBLUMI CAMONET CPA3y NOCNe NONeTa Ha A3POAPOME,
OH MOXET OKQ3ATbCA BECBMA OMACHBIM ANs NOBOTro, KTO KOCHETCS ero
kopnyca.

B yem xe Bce-TakM NpuuMHA TPMBO3NEKTPUYECTBA TBEPABIX Ten?
B ocHoBe 3TOro IBNEHUS NEXMT KOHTAKTHAS PA3HOCTb NOTEHUMANOB, TO
€CTb PA3HOCTb NOTEHLMANOB MEXAY ABYMS PA3NMHYHBIMKM METANIamM,
METANNOM W NONYNPOBOAHUKOM WUAK MEXAY ABYMS NOAYNPOBOAHUKAMM,
KOTOPAs BO3HWKAET MPW MX CONPUKOCHOBEHMM. 1P 3TOM 4aCTb 3neKT-
POHOB 13 NOBEPXHOCTHOIO CNOS TENA C MEHbLLEN PABOTOMN BLIXOAA ne-
pexopuT B TeNo ¢ bonblei pabotoi Beixoad. M B 3oHe koHTakTa obpa-
3yeTcs ABOMHOM 3NEKTPUHECKUI CNOMK.

KoHTakTHOS pa3sHOCTL MOTEHUMANOB CErOAHS LWMPOKO MCNONb3yeT-
CA B NONYNPOBOAHUKOBLIX NPUBOPAX, B TEPMONAPAX 1 APYIHX YCTPOM-
CTBAX.



obopHbiit HacToaTenb Hebonbworo ropoaka Kammun e MNMomepaHim

Ssanba [eopr ¢poH KnercT 3aHMMAncs 3nekTpUYECKMMU OTIbITAMM
notuxoHsky. OH He nyBauKkoBan CBOMX pe3ynsTaTOB — 3a4em BBOAWTL
BO MCKYLUEHME NPUXOXKAH — U LOBOALCTBOBANCS AOMALWHUMM BOCTOPra-
mu. OpHO OropHaNo OTUA-HACTOATENS: NEKTPUHECKAN MALLMHA, CHACTM-
BbIM 06R0ATENEM KOTOPOH OH SBNANCH, BbINA 4O YPE3BLIYANHOCTH CIa-
601. OTTOro v MCKpbl, KOTOPbIE CAYYANOCh U3BNEKATL U3 €€ KOHAYKTOPA
BNAro4ecTUBOMY SKCNEPUMEHTATOPY, BbINU EABA BUAHLI NPU CBETE AHS.

OgHaxabl, B CYACTIMBHIE HACH  3AHATUI  MIOBUMbIMU  OMLITAMM,
Knedct pewmn 3apaanTs CBOIO MMKCTYPY, YTOBbI YCUNuTL ee AEHCTBUE
(oTua-HacTosTens myuun kawens). On BcTasun B BYTHINOYKY XenesHbii
rBO3f4b M NOAHEC ero k KOHAYKTOopy mawuHbl. Heckomnbko obopotos
CTEKNAHHOTO WAPA — W XMOKOCTs AONXHA Bbina sapsgutsca... Ocra-
N1OCb BLIHYTh rBO3Ab U3 ByThINKM. [lepxa cknsHky B OAHOM pyke, NouTeH-
HbIM CBALLEHHOCNTYXMWTENb APYTOM B3ANCH 30 FONOBKY rBO3AS ... NONYYMA
BECHMA OLWYTUMBIA 3nekTpuyeckuin yaap. Knenct paxe He wcnyrancs.
O Tonbko yamsuncs — otkyna? Ero cnabas mawuHa He cnocobra Hbi-
na A4OBATE M AECATON QOMM TOTO SNEKTPUUYECTBA, CUMY KOTOPOTO OH fo-
yysctsosan. Bnpouem, uto Tonky 8 pasgymeax? Ecnu pesynstar onsita
HEMOHATEH, €0 HYXHO B TOYHOCTM BOCMPOW3BECTM ele, NOTOM elle
v ele... M koxabid pas ByTeINKA € XMAKOCTBIO W FBO3AEM, HAKOMMB
3NEKTPMYECTBO OT MANEHBKOM MALLMHBI, MCMPABHO WENKAna skcnepw-
MEHTaTOPA MO MANbUY 3NEKTPUHECKUMM YAGPAMU.

«Hakonne snektpuyectsol» Bel wyBcTByeTe, 310 xe coBcem HoBOE
CBOJCTBO HEBEAOMON CUNbI. A 4TO BYAET, ECIM HANUTL B CKASIHKY C TBO3-
Aem CnUpT uaun ptyTse He nonyuut nn ona ewe 64nbwyko cnocobHOCTs
HAOKANAMBATL 3nekTpudectso? Yepes HekoTopoe Bpems, ybeamsimch
B TOM, YTO OH [ERCTBMTENbHO OTKPbLIN HOBBIA CMNOCO6 HOKAMAWBATH
anekTpuyecTso, GoH Kneict onucan pesynbTaTel CBOUX OMBITOB B NUCh-
Me u nocnan ero 8 JaHumr NpoToANAKOHY — CBOEMY Ha4anbHmky. [1po-
TOAMAKOH GU3NKOM He yenekancs, Ho, Byayuu yenosekom obssatens-
HbIM, Nepedan cooblueHue konnern dypromuerpy Hanusnio [panary,
Yenoseky BnonHe npoceeleHHomy. CoBcem HEAABHO TOT OPraHU3OBAN
B CBOEM ropoae OBLWEeCTBO ecTeCTBOMCNLITATENEN, KOTOPOE XAXAANO



AestensHocTU. M notomy Hosurka ¢oH Knedicta 6emna kak Henbas 6onee
ketatu. Bypromuctp panat Hauan ¢ Toro, 4to e3sin GyTbinb Gonblero
obvema u ¢ 6Snslmum reozaem. [o-sugnmomy, Bce BypromucTpsl — no
AOJIXHOCTU CBOEH — MOBAT, YTO6bI AENO BLHIMMSAENO KPYMHO M 3¢ dEKTHO
(scnomuum Tepuke). Tpanat obepHyn ByTbinky meTannuueckoi ¢orb-
oM, M 3NeKTpUYECcKMe yaapsl elle yeununuce. Emy
NPMLUO B FONOBY COCTABMTL M3 Takux ByTeinen 6a-
Tapeto U Toxe 3apsuts ee. A 3atem... bepreie,
6ennbie YneHbl AAHUMIckoro obLiecTBa ecTecTBO-
ucnwitatenen... bypromuctp npeanoxun asaguatu
YenoBEKAM B3ATLCA 30 PykH, oBpa3soBATh Ueflb,
a 3aTeM KPAWHUM B LEMM KOCHYTHCS MANbLAMM
rsosfs WM obknapkd OyTeinM, TO €CTb 3AMKHYTb
uensl Dddexr bun notpscaowmin. OkpecTHbie
XWUTENW AUBHO HE CIBILLAMM TAKOTO BOMNS...

B ncropum Hayku u TexHMKK 4aCTO BbiBAET, 4TO
naobpeterus mansie 1 GonbliMe AenaloTCs OAHO-
BPEMEHHO PU3HBIMU MNOABMU M COBCEM B PU3HBIX
mecTax. YTobel NPORONXUTE UCTOPUIO HYAECHOH
«HAKOMWUTENbHOW BaHKM», OABAWTE M3 CNABHOrO . uTep
ropoaa [aHumro nepeefem B HE MEHEe CNABHbLIM san Mywenbpyk
ropop JlengeH U NO3HAKOMUMCS C NOYTEHHBIM NPO- (1692—-1761]
deccopom MyiueHBPYKOM.

C 1719 no 1723 rop ssinyckhuk JleipeHckoro yHusepcureta [lu-

Tep BaH MyuweHnbpyk 6bin npodeccopom fAyicbyprckoro yHusepcure-
1a. OCoBbIX HAYYHBIX 3CAYT Y MONOAOTO NPOGECCOPA HE OTMEUANOCh,
M OH nepellen B yHWBepcuteT ropoaa Knekcera, a 8 1740 ropy sephyn-
cs 8 alma mater, roe sanan kadeppy dusnku. B IlenpeHckom yHusepceu-
TeTe Bbina NpekpacHas nabopatopus, cTapsie TPAanUMK 1 cnasa. Jlyuu
3TOM CAABLI NPUBNEKANM YHEHHUKOB, KOTOPbIE AABANM Aoxof npodecco-
pam. MyweHBpyK 3aHANCA 3BEKTHBIMU SNEKTPUHECKUMM ONLTamu. Ta-
MHCTBEHHAS CUAQ MHTEPECOBANA BCEX W BbINa B 6OMbLIOKH MOLE.

Mpodeccop ymen KPACHO 1 3HAYMTENBHO TOBOPWTL, HOAYBATL LLEKH
M TPACTM NAPMKOM, PACCKA3bIBAsi O CBOMX AocTuxeHusx. OgHako, no
4ecTu roBops, 0cobbix ycnexos y Hero ne 6oino. Ho Takoe nosepetne
M MO Ceit fieHb HEPEOKO BBOAMT HEUCKYLIEHHOTO YenoBeka 8 3abnyxae-
HUe. A yX [BECTU-TO C SINHMM T HO3A, HOXOAMNOCH HEMANO NPOCTA-
KOB, HA3LIBABLIMX reppa Npodeccopd He UHAYe Kak BENMkum Myuwen-
BpyKoMm.

OpHaxgel cnenas optyHa noacyHyna MylweHbpyky ydeHuka mno
nmenn KyHeyc. 310 6bin 60raThin AEROEHCKUI TOPOXAHWH, XENABLIWM
PA3BEYLCA OMBITAMM HE MHAYE KAK B 1ABOPATOPUM «BEIMKOTO YUEHO-

5—-3543



OnuiT B Jletinere

ro». Tam OH, NO3HAKOMMBLUMCE C 3NEKTPUHECKOM MALLMHOM, MONLITANCS
HGMNOMHUTL 3NEKTPUYECTBOM... BAHKy ¢ BOAOH. Maes, no BoaszpeHmam
TOTO BPEMEHM, HE TAKAs yX Henenas. M3 MHOrOMMCNEHHbIX OMLITOB
BLINO M3BECTHO, 4TO BOAA 3nexTpuayercs. [louemy xe He nonpobosaTs
COXPOHMTB dnekTpuuectso B soge? M sot Kyneyc B3an baxky, Hanun Bo-
AY W OMYCTUA B HEE METANTUHECKHI CTEPXEHb, COEAMHEHHBIA C KOHAYK-
TOPOM 3NEKTPHUYECKOM MawwHbl. Cyre OH NPUKA3an KpyTuTb Py4Ky ma-
WWHBI.

Hepes HEKOTOpOe Bpema, CYWATAR, HTO BOAA HOCTATOYHO 3APSAM-
NACh, SKCMEPUMEHTATOP PELIMA BbIHYTb CTEPXeHb. HO 4OTpOHYBLIMCL fO
HEro LPYrol pyKoM, NobuTenb HAyku WCMbLITAN, KAK OH CAOM FOBOPMN
BROCAEACTBMM, «HU C YeM HE CPABHWUMOE noTpacerner. KyHeyc HuYero
He noHsn. Yporun BaHKy, pasnun «3apsxeHHyo» Boay 1 nobexan xa-
nosatbcs npodeccopy.

Or1paanm ponxHoe Mywenbpyxy. OH pewnn TyT xe NpoRepuTs OT-
KpbiTME CBOEro ydeHukd. YCrOoBWUS OMbITA B TOYHOCTM BOCCTAHOBWUIM.
Tonbko Tenepb Ha MECTO yuyeHWKa BCTAN yuntens. KyHeyc 3akpyTun py-
KOSITKY MALUMHBI...

CunbHbil anexTpudeckmit yaap nosepr Mywenbpyka B Takoe n3ym-
NIEHME, YTO UCMBLITATL €O ele Pas & He Cornacuics Obl faxe pagu
dbpPaHLY3CKOM KOPOHbI», — NUCAN OH MO3XE B CBOUX BOCIOMUHAHMSX.

ORBHMM U3 NepBbIX Y3HAN O NEHAEHCKOM SKCMEPUMEHTE BE3LECY MM
abbar Honne. OH TyT Xe NOBTOPUN U YCOBEPLWEHCTBOBAN YCHUAMUTEND-



Barapes neingerckux 6axok -

Hy1O BaHKy, cocTasmn Batapew n cTan nonyuats sce bonee u Honee
CHNbHBIE INEKTPMHECKME UCKPbI, HACTOALLIME ManeHbkie monHun. B Bep-
cane, B NPUCYTCTBMM KOPONS U NPUOBOPHLIX, a66AT BLICTPOUS CTO BO-
CeMbLECST MYLUKETEPOB KOMbLOM. Benen um e3atecs 3a pyku. | lepsomy
[an B pyky BaHKy, 3QpsSaMn ee OT MALWMWHBL 1 MPEANOXMA NOCTEAHEMY
B LMK BbITALWMTE M3 BOHKM METANMMYECKMit CTepXeHb... «bbino oueHb
KYpbe3HO BMAETb PA3HOOBPA3ME XECTOB W CAbILATE MIHOBEHHbIN
BCKPUK, WCTOPraeMblit HEOXMAAHHOCTLIO Yy DOMblied 4aCTH Noay4aio-
wmx yaap». Kopons Becenuncs. Ho ewe 6onblimnit MHTEPEC BEMBIXHYN
B €r0 rNa3ax, KOMAd HA CTONKK NEPEA HUM, PSAOM C SIEKTPUYECKON Ma-
wuHoi u batapeei ycunutenbHbix 6aHok, Honne nocrasun manetbkyio
METanAUHecKyIo Knetky ¢ ntuukon. OBepHys AAMHHON LENOYKOM NPy Tbs
KNeTkK, OH HamoTan Apyroi ee kowel Ha Barky. Bropylo uenouky, co-
EOMHEHHYIO C METANNMYECKUM CTepXHemM BankW, abbar nponyctun de-
PE3 CTEKNSAHHYIO TPYOOUKY 1 NOBECKA HAL XEePAOUKOMN TAK, YTOBbI NTHY-
KO He MOrNG 3a4eBATb 30 Hee ronoBou. [locsie 3Toro NOMOLWHKK cTan
KPYTUTb 3MEKTPHUYECKYIO MaALlvHy. [TpuasopHbie 3ataunm geixanue. Ha-
CTYMUI MOMEHT, KOTAQ MEXAY LEMOHYKON U METUBLUMMCSH NO KNETKE BO-
pobbem npockounna ronybas uckpa. Pasgancs Tpeck, v HecuactHas nu-
4yra cBonunack 6e3 NPU3HAKOB XU3HM. DTO Bhina nepeas XepTea wc-
KYCCTBEHHOM MOMHMMU.

— bpaso! — ckasan JTiogosuk XV 1 nogrsincs ¢ mecta.

— bpaeo! — nosTopunu npugsopHeie. Tonnsick, oK Nocnewmnnn 3a
CBOMM CIO3EPEHOM MPOYb OT YYEHOTO, MPOAEMOHCTPUPOBABLLETO UM,
YTO 3NEKTPUYECTBO MOXET HE TONbKO PA3BNEKATE.

5«



. Nenpenckas Banka
¥ pa3paaHMK

OnbiTel ¢ ycunutenbHoit Baxkoi, nonyuymsLiei bnarogaps CTapaHu-
sm Toro xe Honne nassanue neraeHckoi 6aHku, Heinu overb 3ddexT-
Hbl. VX NoBTOpsiNKM B CANOHAX M B aApmMapouHeix banaranax. [ony6eimu
MCKPOMM, M3BIEYEHHBIMM M3 NANLLA, M3 HOCA HA3NEKTPUIOBAHHOIO Ye-
NIOBEKA, MOAXKMIQIM NOPOX U CNUPT, YOUBANM MbILLEH M LibIMIAT.

B omnH npekpacHeiil geHb CEMbCOT BNArOYECTUBBIX MAPUKCKMX MO-
HAXOB, B3SBLIMCL 30 PykH, 0Bpazosanu uens. M Bce OHM, KK OAKH, Bbi-
COKO NOAMPLITHYAN U BO3OMMAW OT CTPAXA, KOTAA KPAMHWE PA3PSaNIM
Ha cebs HeB3pauHyto BAHKY, HAMOMHEHHYIO TAMHCTBEHHOW 3NEKTPUYE-
CKOM XMOKOCTBIO. ..

B AHrnunm onbithl ¢ nenaeHckUMK bankamn aemorcTpuposan e Kopo-
neeckom obuiectee Bpay Yuneam Yotcon. B 1747 ropy oH ¢ nomowwsio
OTMHHOM MPOBONOKM COOPYANN LEeNb IJTMHON HE MEHEe [IBYX MHITb U «NPO-
BEN» 30eKTPpMYecTBO 4Yepes Temsy. Mccnepys ponb XMOKOCTH, 3anon-
HaoWwen 6aHKy, YOTCOH BMECTO BOABI MIIM CAMPTA HAMOMHMI BAHKY
ApO6bIO, N Pe3ynbTaT HE U3MEHUNCS. TOTAQ OH BOOBWE 3aMeHWN copep-
XMMoe BAHKK elue OOHOM, BHYTPEHHEN METANNMYeckoi obkIaakon, co-
€[IMHEHHOM C UEHTPANbHBIM CTEPXHEM. Tenepb neiaeHckas GaHka nosny-
YUNA CBOIO OKOHYATENbHYIO POPMY.

Mpaeaa, ero konnera aoktop besnc 0BnOXMN CBUHLOBLIMA NAACTH-
Hamu nNpocTo kycok crekna. OH obHapyxmn, 4To Yem Bonblue paamepsl
NAACTUH M MEHbLLIE PACCTOSIHUE MEXAY HUMM, TeM BONbLIEE KOMUYECTBO
3NEKTPUHECTBA HA HUX HAKAMNAUBOETCS.

Tak B Hayky 06 3neKTpUYECcTBE NPULLIEN KOHAEHCATOP — EMKOCTb,
3aNoNHIEeMan «3MeKTpUYeckoit matepueit». [Tpasga, Noka 4To NpuHLUMN,
WIN «MEXAHU3M», ero paboTbt Bbil HENOHSTEH, O BENUYUHA EMKOCTH
HWuTOoXHA. Ho nckpa, nonyuwaswascs npu paspsaae, 6bina cnocobHa,
KaK MonHus, youtb xumeoe cywectso. OnacHoe poacTso, He Npasaa nme



[posa

flenpetckas barka MyienBpykd — 3TO KOHOEHCATOP, TO €CTb eMm-
KOCTb, HOKQMIMBAIOWOS 3neKkTpuyecTro. Kaxapi snexTpuyecknit KoH-
ReHCaTop NpeacTaBnaeT coboir CHCTeMY M3 ABYX (MM HECKONLKMX) npo-
BOAHWKOB (OBKNOAOK), PO3KENEHHBIX BELIECTBOM, HE NPOBOASLIMM
3MeKTPUYECKU TOK, — AMINEKTPUKOM. [1pu NOAKMIOYEHUM K MCTOUHMKY
MOCTOAHHOTO HAMNPAXEHMS HO OBKNOAKAX KOHAEHCATOPA HOKANAUBAET-
Csl aNeKTPUHECKui 3apsf, a B AM3NEKTPUKE CO3AAETCs 3neKkTpuyeckoe
none. Y106 HOTMSAHO MPEACTABUTL Cebe NPUHLMN BEHCTBAS STEKTPH-
4eCKOro KOHAEHCATOPd, Er0 MOXHO CPABHWUTb C MEXAHUYECKOW MPYXu-
HOM, 3anacaioLLEn IHEPIUIO MPU CXATHM,

OCTOPANTECH OTBETMTH HA BOMPOC, 3AAQHHLIA B 3QronoBke, OTKPO-

seHHo. Ecnn He BounTtecs, TO — HeT, a konu cTpawHo, To — aal Hude-
rO MOCTHIAHOrO B 3TOM HeT. [po3a — camoe BenuyecTBEHHOE, Camoe
KPOCHBOE W OfHO M3 COMbIX... [PO3HbIX fBNeHUi npupopsl. Beas npas-
Aa? §, Hanpumep, 3HAI0 MHOTUX B NPUHLMANE JOCTATOYHO CMENBIX JTHO-
neit, KoTopbie BEryT OT MOMHKUM, A eLle Nyle — OT rPOMA.



Kopabib,
PACKONOTbIK
MOMHKEH

Ho nonpobyem HapucosaTs 8 Hawem BOOBPAXEHWMM KAPTHUHY 3TOro
sBneHua. [1prudem HapHUCoBaTs Tak, STOBB Mbi € Bamu Bbifiv €ro yHacTHu-
kamul Cxaxem, Tak: no nyTv 3 neca AOMon (Byaem cuuTars, 4TO 370
6LiN NOXOA 3a rPMBamMM) Mbi BBIXORMM Ha kpai nons. Joxab ewle He Ha-
4ANCH, HO Ty4h, HU3Kkme, Habyxwue Bnaroi, obnoxwunu sce Hebo.

B necy Bbino TeMHO, KAk BEYEpOM, O BHILLM HA OTKPHITOE MECTO —
v 3neck ceeTa He Bonewe. Toro v rasam, nonseT goxde. Yto aenatse o
BoMa Bpoae Brl HEQANEKO, A MOKHYTL He xo4eTcs. [Toka mbl Tondemcs
B HEPELIATENBHOCTH, PA3AYMLIBOEM, TO fiM MO &NKY CNPSTATECH, TO NU
noa ctor 3abuTscs, BAANeke HaYMHaeT rpombixaTte. HanetawT nepsuie
NOpbIBEE BETPQ, KK 3annkl. [104 ux yaapamu none, cnosHo mope B By-
pIO: BONHbI MayT no xneby, 06pasyioT BOAOBOPOTH 13 KONOCKEB, MOAbI-
matoT cmepun. Pewaitte ckopee. Moxert Bbith, nyuwe nepexaars? fMer-
HUE rPO3bl CKOPOTEHbI...

W eapyr kak ceepkret! Bece Bokpyr cnosHo camo saropaetcs rony-
Bbim cBeYeHMEM. YA MOMHUM-TO 4 HET, O B FNA3AX BCE CTOUT U CTOMT OC-
NENUTENLHAA BCbILLKA.

He 3Haio, Kak Bbi, @ 91 BCErAQ NOCNE BCALIWKM MOTHUM HAYMHAIO CYU-
Tate: «M-pas, u-pea, u-tpu...» Tpax-rapa-pax! — pasgaetcs Ha Tpuaua-



TOW CeKyHAe CYeTa packaT rpoMA. TpMALATh CEKYHA OTAENUAM ero oT
BCMBIWKM. HAYMT, SNULEHTP rPO3bl eule KunomeTpax B gecstu. aneko
370 Mnm BIM3KO, U KOTAQ rPO3a foMaeT A0 HAC? 3BYKOBAs BOMHA paC-
NPOCTPAHABTCS B BO3Ayxe CO ckopocThio npumepHo 333 m/c. ObbiuHo
rpO3bl ABMXYTCA CO ckopocTbio He Gonbwe 40 km/y. Pas tak, To y Hac
B 30MACE KAK MUHUMYM MUHYT ISTHOAUAT. bexum!

Tak v ectb! Egsa Mbl NOAHSIMCE HO NOPOT, KAK HEHO PACKONONOCH HOA
CAMOM KPBILLEH, "DOM TDSHYN OAHOBPEMEHHO C BIECKOM MOSTHUM, W NoAun
noxab. Kocsie ctpyu nonetenn Hag 3emnei, CPuIBAsi NACTLS C AEPEBLEB,
nomas cyubs. bneck monhuu 1 rpoxot paspapos camnucs! Ho mei nog
KpbIlLeN, M OTTOrO B rpyay NOAHUMAETCH KAKOW-TO OTHASHHBIM MPAYHbIK
BOCTOPT — BROMNHE B fiyXe AMKOM, MATYWENCS KPACOThI NPUPOASI.

A Befib CKONILKO PACCKA30B 06 YXACHBIX Cy4asX NOPUXEHMS MOSTHU-
€1 HO 3eMNE M HA MOPE CIIbIXAN KAXAbIA U3 HAC...

B radHuMKax aywwm y KOaX[oro rHe3fuTcs araBUCTUYECKMit CTpaXx.
Crpax, BOCMUTAHHbIM NOKOMNEHUSMU BE33ALUMTHBIX NPEAKOB, KOTAG HE
OO TeMbix AOMOB C IPOMOOTBOAGMM, HE ObINO 3HAHWK, YTO TaKOE
rpo3q, He BeINO Aaxe morydero 60ra, eAMHOBNACTHOIO B PELIEHWN NO-
KApQATh WM NOMUOBATE. A BbiN MANEHbKMKA, MOXET BbiTh, JAXE rofbin,
OAMHOKWUM YenoBeyek M BECKOHEYHAs MOLLb pa3rynaslienca, NuKyouien
npPUPOoALI.

Tpax-tapa-pax! Tpax! Tpax! — rpoxouer rpom. CrpaiuHo nepsobsiT-
HOMY YenoBeKy. SME-MONHWAM XanNaT 3emnio. YepHble Tyun RAKpbIK ee,
kak nonorom. [ae ronyboe Hebo? [ae nockosoe connue? Kyaa cnpsrats-
CS OT MPOHM3BLIBAIOLLETO BETPQ, OT XONOAHOO Aoxane Moxet Buitb, be-
xaTtee bexars GeICTPO, ewe BhicTpee, eile, NOKA HE BLICKOYMT CEPALE W3
fPYAM U He ynaaet yenosek 6e3abixaHkbim. Minu, nogobHo nTuue 1 3seplo,
3abMTLCS NOA AEPEBO, NIMLOM B KOPHW W IEXATb TUXO-TUXO... XKaaTs, noka
pobpbie cunbl IPUPOAsLI NOBEAST 3nble W OKPYXIOLLMA MUP CHOBA MPOSIC-
HWTCS U AQCT MecTo B cebe yenoseky. A KOMY He 4acT — TOT NOrMBHeT.

3ameuaTenbHbid UCCREAOBATEND U cobupaTens pycckoro ¢honbkio-
pa Anexcanap Hukonaesus AdarackeB nucan, 4To LpeBHWe AOAW
CMOTPENM HO OKPYXAIOLLUIA MAP COBCEM OPYTMMM [NA3AMU, HEXEMN Mbl.
OHu He OTRENsNu CBOETO CYLECTBOBAHMSA OT OCTANBHOK NPUPOLS!, YyB-
ctBoBaNM cebd ¢ Helo eanHbim Lensim. B npeactasnernn Hawux npeakos
obnaka u 3Bepy, HeHECHbIE CBETUAG U 03EPA HMYEM OCODEHHO He OTNK-
4anaMch OT camoro Yenoseka. Bee Bokpyr xuno caoeit xuaHbto. Bpaxgeb-
HblE CWNbl BOPONMCH APYr C APYTOM, G 3HAYMUT, U C Yenosekom. [Jobpbie
cunsl nomoranu. Bee HenoraTHoe Grino BpaxaebHo Yenoseky. M npexne
BCETO TaKoe CTpaliHoe armochepHoe aenewune, kak rposa. Yrobei sbi-
KUTb B 3TON TUTQHWYECKOM Bopbbe CTUXMIA, 4eNoBEK MPOCUI NMOMOLIM
y TEX X€ CWI, 3ARNUHAN HEBECHBIN OroHb, MPUHOCUN EMY KEPTBHI.



Cipax nepen HEBEAOMBIM MOPOAMA MOYUTAHME CTHUXMM, WX ObBO-
xectsienue. M 310 oboxecTsnerue, d Ha CaMOM Aene OYENOBEYUBAHME
TAUHCTBEHHBIX CUA NPUPOMAL AENANO MUP HE TAKMUM CTPALIHbIM. Ecan -
FAHTCKMMM MPOLECCamu YNpaensioT 6ork, a camm 6orm — Kax Nioan, To
HMYTO YENOBEHECKOE UM HE HYXAO0. BOroB MOXHO ynpocuTs, yMUNOCTHU-
BUTb, NOAKYMWUTb W... 3APYUMTLCH WX MOMOLLBLIO, NMOJAEPXKON. TYT yx
FPO3HLIA MUP, ellle HERABHO HAMOMHEHHbIA MYTHbIM TYMOHOM CTpaxa,
MPOSICHANCS Y CTAHOBMICS HE CTOMb YXACHBIM.

370 oamH NyTb orpaauTs cebs oT CTPAaxXa — CO3AATL BCECUIBHOMO 60-
ra, 3apaHee COMMACUBLIMCL Ha cmupeHne. Ho ecTb 1 opyroi nyts — no-
3Hanue. KoHeuHo, rposa — 3penuile moryyee n sddektHoe, HO 310
Tonbko atmocdepHoe gsneHune. Ero Hano usysats ¢ ponxHoN ocTopox-
HOCTbIO, HO HE NYTATbCs U HEe BUAETh B HEM HUYETO CBEPXbLECTECTBEHHOTO.

n3sHb bengxamuna PpanknmHa cessara ¢ Punapenspueit. 3pecs

M CETOfHN B LEHTPE TOPOAa cTouT ctapas patywd. Korga-to oHa
BbINIa BECHMA BHYLLMTENbHLIM 30AHAEM, BO3BBILLABLUMMCS HOA POCCHINbIO
OAHO-ABYX3TAXHbIX OOMOB M KoTTepxeil. CerogHs ctapas MOCTPOWKQ
NOTOHYNA CPEOM MOAHABLUMXCH CTEH M3 CTeKNa, cTanu n beTtona. U auws
HpoH30Bbik Yunsam [enn, ocHosaswmin ropoa B 1682 rogy, no-npex-
HEMY CTOMT Ha PaTyLWHOK BalwHe.

Panom ¢ DenepansHbim peseparbim Bankom u PoHaoson Bupxen —
Akafemus ecTecTBEHHbIX Hayk, yHuBepcuteT M MHcTutyT Dpanknusa.
3nech, 8 0gHOM U3 BaHKeTHsiX 300108 patyww, 8 1977 ropy 66m ycrpo-
€H HeOoBbIYHbIA MPA3AHMK B YECTb NPOCNABAEHHOrO rpaxaaHuHa Puna-
penbdun benaxamuna PpanknuHa.

Beuepom, korna TemHoe Hebo ycoinanu 3eesasl, npobneckmeaioLume
ACXEe CKBO3b TYMAH 3/IEKTPMYECKOrO 30peBd, B paTywe cobpanoch
MHOXECTBO HAPOZA. YeTBePO KOHAMTEPOB BHECAM HO BBITSHYTHIX PYKAX
FPAHAMO3HBIN IOBUNERHBIA TOPT, YCTaBNEHHbIX cBeukamu... Ceedel Bbi-
0 TOK MHOTO, 4TO B OfHY YENOBEYECKYIO XM3Hb HE BMECTUNOCH Bbl Ta-
KO€ KOfIMHECTBO neT. Tem BpeMeHem TOPT NOCTABMIIM HA CTOM, U YeNnoBEK
C SIBHO 3NEKTPOTEXHUYECKMM OBPA3OBAHMEM CTQA NOAKMIOYATH €ro
K 3NEKTPOHHON CXeME& C ONTMHECKMM YCTPOWCTBOM, POTOINEMEHTAMM,
yCHRUTENbHBIMKM Kackaaamn u pene. Bce cmotpenu Ha vackl. B HasHa-
YEHHOE BPEMs BKITIOUYMNCS TOK. MexaHnyeckas 4acTb CUCTEMbI NPULWLIAG
B auxeHue. OHa noBepHyna onTuyeckyto Tpyby 1 HaLenuna ee HA Ka-
Kyto-To 3Be3gy. [powna muHyTa, ApYyras, M ABECTM C NUILHMM CBEYeH
OAHOBPEMEHHO 3ATOPenuch Nog obluve AMNOAMCMEHTHI M 3BOH NbAA
8 bokanax...



Ho, noxanyh, mHe nopa oBbIcHUTE CMbICT MPOAENAHHEIX MAHUNYIA-
LM 1 BCEM LepemoHun B Luenom. Ecnu otkate o1 1977 ropa rog poxae-
Hus bengxamuna @panknuna - 1706, - onyuures umdpa 27 1. Ha top-
TE ABECTU cembiecaT oaHa ceevd. Caasb noHaTHa? Ho BoT onTuueckoe
YCTPOWCTBO, MOBEPHYBLUIMCH, HAUENWNOCh HA 3BE3fYy, OTCTOAWYIO OT
CorHeuHoM CUCTEMBI HO OBECTH CEMBAECAT OAMH CBETOBOW rog. M xoraa
Ny CBETA, POAMBLIMACS oaHOBPemeHHO ¢ DpaHk-
NUHOM, 4OBE 171 0O 3eMmAM, OH N0~ =N B OBLEKTUB,
NPOWeN 4epes - OTODNEMEHT W 3AMKHYN pene.
C Tpeckom BbICKOYMBLIASH 113 PA3PAGHUKOB 3NEKT-
PUHECKAN MCKPA 3AXINa CBEYM. ..

benaxamun DpaHknuy poanaca 8 cembe pe-
MEBCFEHHMKA, MepecenuBLIErocs HA OMEPUKaH-
ckvie Bepera u3 AHIMKM 1M3-3a NPecnegoBaHui no
penuruosnsim ybexgeHqam. B cembe 6uino cem-
Hoguate geten. benaxamuu — mnogumin. U xots
K ero OTpOYecTBY MHOrMe 13 Bpartees u cectep
yXe CTAnu BMNONHE CAMOCTOATEMbHBIMM NIOABMM,
MQanbUKUK HE CMOT MONYUMTE CHLTEMATHUYECKOTO O6-
pasosanms. OH NPOY4MNCs B LIKONE BCETo rog, Ha-
NOBYMBLLIMCH 3Q 3TO BPEMS YUTATE Y CUMTATL, O MO-

TOM mocTy mn B Tunorpapuio ¢ rapwero bBpara, BeH?’T;gg“_?;gS;mMH
06513aBWKUCh NO KOHTPAKTY NPOPAvoTaTh Tam Bec-

MNATHO B TEYEHUE BOCbMK NeT 3a oByuenne pe-

mecny kauronedaTanns. OQHUM N3 HEMHOTUX YAOBOMNLCTBMM, BbINAAAB-

LWKX HA BOMKD MANbYYTraHO, BbiNO B Ty NOPY YTEHUE KHMXEK A4 IMXWE 30-
MYCKK BO3AYLUHBIX 3MEEB HAJ XONMaMU HeBONMBLIOIO NONYOCTPOBA B
rmy6uxe Maccauycetckoin byxTei, rae pacnonoxuncs ropog bocton.

O1paboTas NONOKEHHEIN CPOK, CEMHAALATUNETHUM NapHem Ben ne-
peexan 8 Punagensuio. M agece aeno y nero nowno. Ckopo oH Hadan
BbINYCKATb CBOIKO FO3€TY, 3AHANCH MOMNUTMKOW M BusHecom. [pupoaras
MOBOIHATENBHOCTE CAENANA M0 HAYMTAHHBIM M OBPA3OBAHHBIM HENO-
BEKOM. A SICHbIM NPAKTUYECKMI YM NO3BONUA K TOMY Xe padboraTeTs.

B asaguats nats net Pparknun otkpein nepeyto 8 CLUA ny6auunyio
6ubnuorexy. B TpuaLate uetepe roga ocHosan [eHcunbeaHckui yHu-
BEPCUTET, O ewe TPY roaa cnycts — Amepukanckoe gunocodckoe 0b-
LIECTBO.

DpaHKNK1HY WeN COpPOK MepBblit oA, U BPAA M OH 0COBEHHO 3aay-
MbiBancs Hag npobnemamu snektpuyectsa. Kax sapyr 8 ropoa npuexan
sekuin goktop CneHcep, obelaBlmi, kak Bbino ykasaHo B abuwax,
«MpoYecTs nexumio ob snekTpuyectse U NOKA3aTb CAYWATENsM NOTPS-
cawolme onuiThi». B Te BpemeHa no ropoaam CeBEPOAMEPUKAHCKMX KO-



nouui Benukobputanmn eanuno HeMANo BCIKOrO POLA NEKTOPOB, 3HA-
KOMUBLUMX KONOHWUCTOB C HOBOCTAMM HOYKW U MATUM, TUTEPATYPbI U TOSI-
koBaHui boxectsenHoro Mucanua. Ona xutenein HebonbluMx NPOBMH-
LMATBHBIX FTOPOAOB TAKWE NEKUUU CYXMNM HEMANBIM PO3BNEUEHUEM.

ben ®pankaun 6ein B 370T Bevep caoboneH. OH B KOMAAHMU NpusTe-
nei rynan no ropofy M, BO3MOXHO, cobupancs 3aiTw B canyH, Koraa
Yy KOTO-TO M3 APY3EM BOIHUKIIO NPEANOKEHUE NOCAYLWATE 30E3XETO NeK-
Topa. Ha nexkumio tak Ha nekumo. Komnanus npebuieana 8 oTIM4YHOM
PACMONOXERUM OyXA, W BCE HANPABNEHMN, KAK fOBOPUTCS, Bbinn ans
HEE PABHOBEPOSTHDI.

Pocneiii v Becensiit, Bcerna nonuein wmopa, ben Ppanknmn nocnen-
HUM MPOTUCHYNCH B ABEPL. BO3MOXHO, BTOMHE OH paccUMTHIBAN NOALWY-
TMTb U TOCMEATLCH Hap nekTopom. Ho... Bbin 3a4apoBaH, G NOTOM M OKOH-
YATENBHO MOKOPEH BNEfHBIMM 3NEKTPUUYECKMMM UCKOPKAMM, KOTOPLIE
noktop CneHcep M3Bnekan W3 NOBWAGBIIEN BMAE MAWMHbB M NEAAEH-
ckol BankM. A KOraa oH — 300POBAK M CUNQAY, NOANPLIFHYE OT HEOXM-
ACQHHOCTH, e[]Ba HE CBAMMICA HA MOA, UCTILITOB «3NEKTPUYECKMI YAAD»,
cyabba ero 6oina pewena. boray, obwecTBenHbIN U NoONUTUYECKUi Ae-
ST€Mb, OH CEMb MOCNEAYIOWMX NET CBOEH XM3HM OTAAN 3NEKTPUHECKUM
uccnenosaHuam. HYTo Takoe cemb neT Ang OBbIKHOBEHHOrO HEnoBeka?
HuutoxHeiit cpox! Ho @pankamn Buin oT NpUpoasl MCKNKOUUTENBHO Ta-
NAHTAMBLIM HenoBekom. M o ycren aa 310 Bpems cAendaTs CTONLKO, HA
4TO APYrOMY HE XBATUNO Bbl U CEMUOECATH NeT.

Mo ceroemy xapaktepy ®DparkamH Bein npaktukom. Ha nHayky oH
CMOTpEN KaK Ha MOACMopbe Yenoseky B ero aeatensHoctn. OH 3aHu-
MAfCs UCCNENOBUHMSAMM NO TEMNOTEXHUKE U M3IOBPEN IKOHOMUUHYIO
«PPAHKAMHOBCKYIO NEYb», U3YYan PAcnpoOCTPAHEHWE CKOPOCTW 3BYKA
B BOAE W MPUAYMAS OPUIMHANLHBIM MY3bIKAbHBIA MHCTPYMeHT. HasHa-
YeHHBIM nouTmencTepom cHauana Punapenspumn, G NOTOM U BCEX TPH-
HOALATHM CEBEPOGMEPUKAHCKMX KOMOHWIA AHITIMK, OH 3aUHTEPECOBanCcA
BOMPOCOM: NOYEMY NouToBbe Cyad u3 Amepukn B EBpony xoast Beict-
pee, YeM 8 OBPATHOM HANPABREHMM, U, COBPAB 3QMUCKK M 3OMEUTHNS
kuToboes KOHHEKTUKYTQ, COCTABMI NEPBYIO B UCTOPMH HAYKMA KAPTY Te-
denus [onbdcTpum. Ho HM 0fHO M3 3TUX yBReYeHUI He Wno Aaxe
B CPOBHEHUE C TEM PBEHUEM, C KAKMM OH OTAANCA 3NEKTPHUUECKHUM OMbi-
TaM. .

[ns Havana oH Kynui, U3psaHO NOTOPTOBABLLMCh, BECh «KABUHET» —
sce obopynosanme goxtopa Cnercepa  yees k cebe. 3artem Hayumncs
06pallaTHES € SNEKTPUHECKON MALIMKHOM U NEMAEHCKUMKM BAHKGMM 1 0B~
HAPYXUA, YTO ECK HO 3APAKEHHOM KOHILYKTOPE MALLUMHbI YKPENKTL 3Q-
OCTPEHHBIK METAMIMYECKUI NPYT, TO 3NEKTPULECTBO ¢ KOHAYKTOpQ CTe-
KOET MOCTENEHHO, B3 UCKPOBLIX PA3PSAOB. DT B5INO UHTEPECHO.



SneKTpuUeCcKkas MAaluHa N
spemer PpaxknuHa

On scerpa pabotan yenevenHo. O pesynsTaTax CBOMX ONbITOB NK-
can 8 Jlongon, uneny JloHgorckoro koponesckoro obuecrsa [utepy
Konnuucy, KoTopsii TyT Xe AOKNAALIBAN O HAX HA 3aceaaHuax obliect-
Ba. PparknnH ycranosun, uto B pabote neipeHckon BaHkM rmasHas
POfb NPUHOANEXMT BOBCE HE METANNMYECKMM ODKIAAKAM, O AUINEKTPH-
Ky — HENpOBOASLLEMY BEWECTBY, pasgensiowemy obKIamxM, 1 4To 3a-
paabl Ha 06K afAKkax 6aHRW PABHLI APYT APYTY v NPOTUBONONOXHb. OH
MUCAn, YTO, KOTAQ BNEKTPUYECTBO MEPEACETCs BHyTpeHHer obknapke
BAHKM, OHO BLITECHSET U3 HOPYXHOM OOKNAAKM HA 3EMIIO PABHOE KONM-
YECTBO 3NEKTPUYECTBA, B pe3ynbiate 4Yero BaHka okasbisaeTcs 3aps-
XEHHOU.

Maen PpaHknmHa Bsinv NpyHATE BECbMA COMYBCTBEHHO EBPONEN-
CKMMM YYEHBIMU, HE MMEBLUMMM B TO BPEMS HUKAKOW TEOpHM ans obbac-
HEHMS 3APARA NENAEHCKON BAHKK.

B nucome ot 1747 ropga @paHkauH NE 3410 MA CBO > TEOPMIO SMEKT-
pudectsa. OH cyuTan, 4TO CYLECTBYET HEKMIA IEKTPUYECKHIH dniong —
TOHUAMLLIAR XUAKOCTb, KOTOPAA MPOHU3LIBAET BCE TEN0. HacTuupl 3nekT-
pHyeckoro Grionaa OTTANKUMBAIOTCH APYF OT APYTA, HO MPUTArMBAIOTCS




lpomooTsog Ha Bawerke goma

yacTuamu Ten. [pu 3Tom ecnu 8 Tene NoOABASETC U3DLITOK 3MeKkTprye-
CKOM XMWAKOCTH, TO OHO OKA3LIBAETCH HOSNEKTPUIOBAHHBEIM «MONOXM-
TenbHOY». DTUM TepMuHom DPaAHKIKMH NPEANAran 3amMeHNUT «<CMONSHOE»
anekTpudectso [iode. A ecnu B Tene CywecTByeT HEAOCTATOK 3MEKTPH-
yeckoro GMOMAA, OHO HAINEKTPU3OBAHO «oTpuuaTenbHo». OTpuua-
TENbHbLIM OH NMPEANAran Ha3biBATL «CTEKNaHHOE» 3nekTpudectso Jode.
Takum 0bpasom, eamHas 3NeKTPUYECKas XMAKOCTs Kak Bei onpegensna
ABQ COCTOSHWS Tel — MNONOXWUTENbHYIO U OTPUUATENLHYIO 3NeKTPU3a-
uio. [1pu 3TOM "peanonaranock, 4TO CO3AABATL NEKTPUHECKYIO M, -
KOCTb HUuTO He moxeT. Bece feno Toneko & ee nepepacnpeneneH mex-
AY TENAMM.

PpaHKANH BCETAA MHTEPECOBANCA METEOPONOTUER. M MBICIL O TOM,
KOK 3QLWMTUTE AOMA KONOHWUCTOR OT NOXAPOB, BhI3BAHHbBIX YACTbIMU FPO-



3amM, He pa3 TPEBOXMNA ero NPAaKTNYecknin ym. Yeunes, kak metannu-
4ECKUM WTbIPb CMOKOWHO CBOAMT 3AEKTPUYECKMM 3ApsfA C NEAGEHCKOU
6aHku Ha 3emnio, PparknuH 3aaymancs: «Ecnun camtats monnuio Gonb-
LLIOW 3NEKTPUYECKOR UCKPOH, TO HEMb3A NI C NOMOLUBIO LIMHHOTO OCTPO-
ro METanfM4ecKoro WeCTa paspsakaTth TydW, KAK nedpeHckue BaHku,
CBOAS ONACHbIE 3apsabl Ha 3emnioe» [ng 3Toro npexae Bcero cnefosa-
no ybenutbea, uto HebecHoe 3NeKTPUHECTBO M 3MEKTPUYECTBO, MOMY-
HAEMOE OT MALLMHBI, — OfIHO U TO XE.

W B 04MH 13 BETPEHLIX QHEW, KOFAA HU3KME Ty4u NPEABELLANU [PO3Y,
BeH coopyann 13 wenkosoro naartka BonbWOro BO3AYLHOMO 3MEs 1 3a-
nyctun ero nop obnaka. K koHuy 6e4esky OH NPUBAIAN METANNUYECKMI
KMIOY, K KNouy, B Lenax 6e3onacHocTi, — WeENKORYIO NEHTY, 3a KOTO-
pylo aepxancs cam. [1o wesky InekTpU4ecTBO HE Nepesasanocs.

Ckopo sepeska Hamokna. [[e-To BAANEKE IPOMBIXHYS MEPBbIA TPOM.
DpaHKIUH OCTOPOXHO MOAHEC K KIIONY NEMAEHCKYK BAHKy, 1 ANUHHASA
ronybas MCckpa KMIOHYNA LeHTpansHsii 3nektpod. «bpaso! Ecrs 3next-
pudectsol § ero otHan y Hebal» Own sapaxan oaHy Baxky 3a Apyrow,
ybexaasch, 4o HebecHoe 3NeKTPUYECTBO, AOBLITOE 3MeeM, HMYYTL He
OTAMYAETCS OT NPOM3BOAMMOTO Tpenuem. «[IpekpacHo! Bonswe g He
NO3BONI0 HEBECHOMY OTHIO CXUraTh AOMA M Kopabnu, ybusats mogeit
M HAHOCHTL ywepb oblecTsy. 300CTPEHHbIe LWECThl CBEQYT MOMHUM HO
semniol» DOpaHKIMH HOYAN KAMMNGHUIO 30 NOBCEMECTHYIO YCTAHOBKY
TPOMOOTROAOB.

lpomooTeon nsobpen Ppanxkann. paego, B AuTepaType ects cBefe-
Husg, uto yxe B dpesrem Erunte xpeus cTasunu sosne xpamos obutsie
MEABIO BEICOKME WECTH, KOTOPblE OTBOAMMM SKOEH MOMHMIO OT XPamo-
BEIX KPOBENb, TAK 3TO UM HeT, NpoBepuTs ceroaus Tpyaro. OcobenHo
ecnn yyects, yto Erunet He nexut B nonoce yacteix rpoa. [paega, Tom
OHU BCE-TAKM CIYHAIOTCSH. A BOT B MONAPHBIX PAWOHAX, BbILLIE BOCEMbAE-
CST BTOPOM NAPANNEenu CEBEPHON LMPOTh M NSTHAECAT NATON — IOXHONR,
rpo3 No CTaTUCTUKE No4TU He HabmoaaeTcs. B cpeanux wupotax 4ucno
fPO30BbIX AHEN KONEBNETCH MeXAY ABAALATHIO 4 COPOKA 3A FOA, A B TPO-
NuKkax, 0COBEHHO B 3XBATOPUANLHOM 30HE, OHEN ¢ rpo3amn BuBaer Ao
cra naTugecsth 3a rogl Bnpodem, xnumaot — wTyka cnoxHas.

losopsr, Ha ocTpoee fBa, 4To B Manaitckom apxunenare, obwee 4ucno
rpO3 3a rOA AOCTUIAET HYTb fik HE NONYTOPA ThICHY. 3AECk B TEHEHUE CYTOK
orm ByLLyiOT N0 Heckofkky pas, v AeHs 6e3 rposn — BonsWwoi NpasaHy ©
Ho paxe ecnu Hawu npeaku M ymenn yCcTpauBaTs rpo3osauinty, 1o
HYXHO CKQ3QaTb, 4TO KO BpemeHn PparknuHG ycnexm a 3Tok obnactw
66101 NpoYHO 3a68ITI.

Ceoto Teopmio rpomooTsoaa Ppanknany uanoxun s nuceme B Kopo-
nesckoe obuectso ot 17 centabpa 1753 roga. O npeanaran ctasuts
BO3NE AOMOB 3QOCTPEHHLIE XENE3HbIE NPYTbsi, MOCKOMoKY OCTPHE CTa-
HeT «BbICACKIBATLY 3MEKTPUYECTBO M3 OBNAKOB MAno-noMany u He Ao-
nycTut obpasosanus monkmu. [la M cama monkHus, ecau gath en nyTb



«HAANeXaulen NPOBOAUMOCTHY, CNOKOWHO YHUAET B 3EMSIO, HEe CXMras
W He pa3pyiwas CTPOEHMNM.
B ®unanensdun k konuy XVHI seka rpomootsoast Bbiiv NOCTC3EHL HA
BCe KpynHbie 3aarus. Jluwe Ha gome, npuHagnexawem GpaHuyCKomy
I'IOCOﬂbCTBy, AUMNOMQATBI HMKAK HE COrmawanuco EOApySMTb CNACUTESb-
Hbik wectT, M 4To xe — cnosHo B Hasuaakue, B 1782 rogy 8 Hero ypa-
pHﬂO MONHHA, npowaaenﬂ 3HAQYUTENLHBIE pG3prJeHMﬂ.

B koHLe KOHLOB filaxe Te, KTO He cornawancs ¢ Beisogamu Pparknu-
HA, BbIHYXAEHbI OblAM NPU3HATE NOMNE3HOCTL FPOMOOTBOAOB. JToAKN KuHY-
ANCb B APYryld KpamHoCTh, MeTtannuueckue wWTbip U 3QOCTPEHHbIE
NpyThs YCTAHABIMBANMUCL HA KapeTax, Aamsl B [Tapuxe Hocunu wngn«u
c rpoMoOoTBOAAMM. HO NUIL NOCNEe TOro, KAK MOMHUS YAAPMNA B WNUMb
Metponaenosckoro cobopa W 3aXrNa ero, HA4ANACh 3pA CTPUUTENLCT-
Ba rpomooTsogos ans Poccuu.

B Espone IlonpoHckoe kopo-
nesckoe OBLWECTBO HANE4aTano
«3neKTpHUYeCcKMe» nucbma Ppak-
IMHA OTAENBHOM KHUXKOM, UM OHa
xopowo  pasownacs.  OgHaxo
cnmikom mHoro noaei B Ctapom
CaeTe 3aHUMANUCh MCCNEeaOBaHNS-
MU aTmochEPHOTO SNEKTPUYECTERA,
4ToBkl Cpa3y NPUHATE HO BEPY 3Q-
KIMOUEHUS «FHKM M3-30 OKEAHO».

Haxe e Jlonpore Hawnues vne-
Hbl  OBLWECTBQ,  YTBEPXAGBLI €
ONACHOCTb MPUBIEYEHUA MOITHWIA
K KPbILUGM 3AAHWIA MYyTEM YCTAQHOB-
KM HO HMX 3AOCTPEHHBIX WEeCTOB —
rPOMOOTBOAOB M NOCemy npepna-
faBliMe HaAeBaTb HA OCTPMS LIA-
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. T pbl... TonbKo Wapk MOfMK cAenath
monHuio 6e3spenHon!
KoHctpyxums rpomoctaoga PparknuHa Ha KOHTUHEHTE, 6L18anoO,

KPECTbSIHE MPUIMUCHIBANK IPOMOOT-

BOZY 3aCyXy, NOPAXAIOULYIO WX
nons. Hemono 6bino u apymmx 83gopHeix muennit. [paeaa, spems ot
BPEMEHM CaMA NPMPOAA NOATANKMBAA NOLEH HG CKOopeiLlee peleHne
«OCTPbIX» BONPOCOB.

PpaLysckuit yuerblin Jomuruk Aparo B cBoei kHure « pom n mon-
Husi» nuwet: «Ytpom 18 asrycra 1769 ropa rpom yaapun 8 6atwHio
Cearoro Hasapus 8 ropoge bpewwa. Mo ocHosaHMem 310 Hawhm Ha-
XOAMNCA NOA3EMHbLIM NOTped, B KOTOPOM XPAHWACH NOPOX, NPUHAAne-



xaBwui Beneumnarckon pecnybnuke. OrpomHas macca B3pbiBYATKM
BOCMNAMEHUNACH MITHOBEHHO, M WECTAs HacTb 3AAHUI NPeKPACHOro ro-
poaa kNG pa3pyLeHa, a BCe OCTANLHOE BbINO NMOTPSCEHO TAK, YTO yr-
poxano nageHnem. [1pu 31om norubno Tpu Thicaun yenosek. bawws
Cestoro Hasapusa 6eina ses nogbpoweHa Ha BO3Ayx v ynana obpatko
HQO 3emAIo B BMAE KameHHOTO Boxas. OBnomku ee paccsinanmcs Ha or-
POMHOM PACCTOAHUM». HET COMHEHUI, 4TO TaKUE COBLITUS BECHMA YCH-
NUBANK MHTEPEC K rpomooTeofam 8 Espone.

WNccnenoranns atMocepHOro aNexTpMHecTBa WMPHIMCK, 3GXBATLIBAS
BCe BOMbLUIEE YUCTO YHEHBIX-ECTECTBOUCTILITATENEN B CAMBIX PA3HLIX CTPA-
Hax. Pocno u KonM4ecTBO ONACHLIX OMKITOB NO U3BAEHEHUIO UCKP M3 HA-
3NEKTPUIOBAHHBIX METCIANYECKUX LLIECTOR, YCTAOHOBNEHHbBIX HA KPbILLIAX.

Xyxe geno obcroano ¢ Teopueit. Ecnn ottonkusanme nonoxurensHo
3apaxerHsix Ten seieoAb PpaHkaMHa oBbscHANM JOCTATOYHO APOCTO,
TO TAKOE XE OTTANKMBAHWE OTPULATENBHO 3APAKEHHBIX T€Nl OBBACHWTL
He yaasanock, Ho @paHkiuH He yHsiBan.

Ben ®Opanknun He Tonsko paboTan BECENO, HO W BECENO OTABIXO.
«Beuay Toro 4T0 HOCTYNAET XAPKAR NOroAd, KOrAd SNEKTPUYECKME ONbI-
Thi AOCTABASIOT MANO YAOBONBCTBUSA, Mbi lyMaeM NOKOHUYUTL C HUMK HO
3TOT CE30H, 3QBEPLIMB BCE QOBONBHO BECENbIM MUKHUKOM, — AUCARN OH
B AHIMIO, rae y Hero Beino Hemano apysen. — Ha 6eperax peku Ckyn-
KM UCKPA, NEPEATHHON ¢ oaHoro Bepera Ha apyroi 6e3 kakoro-nbo
NPOBOAHMKA, KPOME BOAbI, 3AXXKET OOHOBPEMEHHO Ha obowmx Beperax
PEKM CMUPTOBKK... MHAEHKa K Hawemy yxuHy 6yaer ymeplisneHa
INEKTPUYECKMM YAAPOM M 3AXAPEHA HA IMEKTPUHECKOM BepTene of-
HEM, 30XXKEHHLIM HO3MEKTPU3OBAHHOWM OAaHKOM; Mbl BhIMbEM 3a 3A0-
POBbLE BCEX WIBECTHBIX (DMIUKOB... U3 HABNEKTPUIOBAHHLIX BOKANOB Nof
CANoT OPYAHIA, CTPENSIOWMX OT 3nekTpuieckon batapeu...» He ator nu
CTUMb NLITANUCL BO3POAMTL U NOYUTATENM YHEHOTO HA NPA3AHWUKE, ONW-
COHHOM B HaNONE pacckasa?

Tonbko cemb net 3aHumancs PPAHKAMH CBOMMM ONBITAMM. 3a 3TO
BpeMs OH He OCTaBNaN W oblecTseHHoR AesTensHocTU. [To ero unnum-
atuse B Punopensdun Bosnukna «Akagemus» — yuebHoe saseaenme,
COCTOSILIEE M3 CPEAHEN M BRICLIEN LIKOMbI, BblN OTKPLIT Nepabii B Ameph-
Ke obLIeCcTBEHHbIA rocnuTans, Ero Boibpany muposbim cyakein. A B nepn-
Of HOYABLUEWUCH BOMHBI MEXRY QHITMUUCKUMMK W ¢paHu,y3CKMMM KONOHMU-
anbHeIMU BOACKOMM DPAHKNMH 3AHUMAACH OPraHUIALMEN MUIMLMMK
csoero wrata. Ha kowrpecce npepcrasutenei xononuu e Onbann
DpaHKAMH NPEANOXUI AHIMUACKON AAMUHUCTPALMU MNAH 0BbeanHEHNS
denepaLmmn KONOHUIA B AMHOE CAMOYMPOBAAIOWEECS TOCYAAPCTBO, HO
3TOT NPOEKT, ecTecTBeHHo, He npowen. OKa3aBWKUCL B ONNO3ULMK NPO-
QHIAKIICKU HACTPOEHHOMY ryBepHaTtopy, DpanknuH BbiHyxaeH 6bin
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3nanue Umnepartopckoin akapemiu Hayk B Canxt-lNetepbypre

exatb 8 JIOHAOH, YTODLI LOBUTLCS OT NPABUTENBCTEA METPONOUM XOTb
KAKOro-TO OrPOHMYEHMS MPAB HA3HAYAEMbIX OTTYAd YMHOBHMKOB. Ha
3TOM ero yueHbie 3aHaTus npepsannce. OH nposen B AHrnun AOBOIILHO
ponroe Bpems. [lotom Bossparuncs Typa eiwe pas. [lucan noautuue-
ckue nameneTe. [Noexan ¢ gunnomaruueckon muccuei o Ppanupio...

Mocnepnue roas xuanu PparkIMH CNTOKOHHO NPOBEN B KPYTY CBOEH
cembi. MHOTO unTan, UHTEpecoBancs HayKow U NOAAEPXMBAN HOYUHAB-
tiee pa3BMBATLECS ABONUUMOHNUCTCKOE ABMXEHNE 30 OCBOBOXAEHHE He-
rpos. OH BbiN NpUHUMIMANBHEIM NPOTHBHMKOM pabersa. M cerogns,
NOABOAS UTOTM STOM CNABHON XMU3HW, COFNACUMCS, YTO HA €r0 NAMSATHU-
ke BnonHe ymecTHs cnosa: «Eripuit coelo fulmen, sceptrumque tiran-
nis» — «OH OTHAN MONHMIO Yy HeBEC M BNACTb Y TMPAHOBY.

Ce-TaKM 3T BBINO O4eHb YAUMBMTENLHO: NOTEPETh KOXER MNK CYKOH-
KOW OBBIKHOBEHHOE, HUYEM HE NPUMEYATENBHOE XONOAHOE CTEKNO —
M M3BNEYL M3 HEro UCKPY, HAMOMUHAILLYIO MUHUATIOPRYIO MONRMIO!
B cepeaure XVIIl sexa Tpyaro 6eino paxe npeactasuts cebe 4To-HUbYAb
6onee Bnevatnaouee. HeMyopeHo, 4TO CTONBKO NIOAEH CAMOrO PA3HO-



O YAHQA M 3BAHMA 3AHMMANUCE NEKTPUYECKMmu onsitamu. Llens y Bcex
BbING OOHA — NOMYHYATh OT MALLMH KOK MOXHO 60Mee MOLLHbIE UCKPSI.
Opnrako, KK HU CTAPANUCHL M30BPETaTENN COBEPLLEHCTBOBATH CBOM M-
LiHbI, MONYYQNUCh OHW AOBOMbHO cnabocunbHeimu. [la u HenoHsTHO
Bbino, KOrga BOOOLUIE CAEAOBANO CHWATATH TENO HAJNIEKTPUIOBAHHBIM.
HukTo He 3HaN, KOK M3MEPATE KONMYECTBO INEKTPUHECKON MATEPHM.

Mo pockam Tpotyapa HabepextHon Bacunsesckoro octposa s Cankr-
MNetepbypre uayT asoe. [epxar nyTs.or 3paHus Akagemuu Hayk K [lep-
BOMW NUHUK.

Paasesalotca Ha Betpy nonbl ronybbix QKOAEMUYECKUX KADTAHOB
C YepHbIMM OTBOPOTAMM. B KenTeix AyroBMLOX MrpaioT ny4u HWU3KOTO
conHua. OanH U3 MAYLIMX BLICOK, TENOCNOXEHM KPENKOro u waraer
WUPOKO, paamaiuncto. Bropoi — Gonee cybrunen u naet akkyparree.
OH MHCTUHKTUBHO CNEAMT 3a Tem, 4ToBbl Mbib OT BALIMAKOB He cagm-
Nack HQ BENbIA XMUNeT u NAHTANOHBI... ITO — rocnoaa Npodeccops aka-
aemuu. Mepebit — Muxaun Bacunbesny JlomoHocos, BTopoit — apyr
ero mobesnbir, npodeccop leopr Bunsrensm Puxmat, n3 Hemues. Oba
C YTPa NPUCYTCTBOBANMW HO 3ACEAAHMU OKAZEMMYECKOTO COBPaHMs, a Te-
nepb NOCNeWaoT JOMOMN. ..

B 1744 rony akapemunueckoe cobpanue [le-
TepBYPrckor akagemun Hayk obcyanno obpauie-
Hue Jleonapaa Dinepa, NMpUsLIBAKOLWLEE 3AHATHCS
MCCNENOBAHMEM MPUYMH SNIEKTPUYECKMX SBAEHMH,
W npuHano peierne: «Mponasectu Takxe U 3gecs
MCCNEAOBAHMS HOA SBNEHWSAMU 3NEKTPUYECTBA M
TLATENBHO M3Y4YUTh BCE COMMHEHMS, HOMUCAHHbIE
1o 3TOMY BOMPOCY, A T€, KOMX HET 3[1eCh, KOK MOX-~
HO ckopee A0BbITb...»

BbinonHerWe 3TOro 3aaaHWs M NpuHan Ha cebs
npodeccop Puxman. M nepeuiit BhiBOL, KOTOPLIMA
OH Ccaenan nocne nPeABAPMUTENIbHbIX OfLITOB B

«3NEeKTPMYECKOW Kamope» — no6op0TopMM npu
AKAAEMMU, — 3AKNIOHANCs B HEOBXOAUMOCTH Ha-

Muxaoun Bacunbesuy
YUUTBCA U3MEPATL «CUNY DNEKTPUYECKYIO®. N6o TOMOHOCOS
NKLb 3HAS OHYIO, NEPENTM CMOXET 3NEKTPMHECTBO (1711=1765)

13 0BNaCTM «KyHLUTIOKOB» B 0BNacTs Hayku.

B onbitax apyra v B obCyxaeHWUM pesynbTaTOB rOPSYO y4aCTBOBA
u NlomoRrocos. Puxman coctasun nporpammy pabort. JlomoHocos nepe-
Ben ee HA PyCcckui a3bik. Puxman noctponn nepsyio 8 Poccuu snektpu-
Yeckylo maimnHy. JTOMOHOCOB MOMOT eMy HOMETUTL KPYT BOMPOCOB, HA
KOTOpPbIE HOANEXWT AATb OTBETbI.

B 1745 rogy PuxmaH ckOHCTpYyMpOBQN «3neKTPUUECKUIA yKa3aTenby
M3 OAVHHOW, MPUMEPHO NONYMETPOBOM, JIMHEWKM W YINOBOMW LIKASLI

6 — 3543



Boonb nuHesiku Bucena neHaHas HuTb. JlomoHOCOB Ancan, 416 370 Boina

TOYHO «OTBELWEHHASN HHUTL» 11 NO YINy OTKIIOHEHWS €€ OT BEPTUKANM MOX-

HO BBING M3MEPSATL INEKTPUYECKYIO cuny. «[TopoBHsIN ykasaTens asnaeTcs

HafeXHbIM NPUBOPOM AN PACMO3HAHUS, BOMbLIE WK MEHbLIE rPARYC

51EKTPUYECTBA B TOM MU MHOM INEKTPUHECKON MACCE» — TAK XAPAKTe-

pu3oBan csoun npubop cam nzobpetatens. MNpas-

A0, MpUbOp TOAMNCA TONLKO AN OTHOCMTENbHbIX

namepeHui. Puxman nucan, 4To cuna Bo3aencTauns

MEXAY HMTbIO M NUHEMKOW C yBenuYeHMem pac-

CTOSHUS YOBIBONA «NO HEKOTOPOMY MOKA ELIE HE

13BECTHOMY 3aKkoHy». OH xe aenan suBoA: « ewe

0O Tex nop He Bydy yTBEpXAATb, 4TO 3TMM yKa-

3QTENeM MOXHO TOYHO M3MEPSTE 3MEKTPUYECTBO,

' noka He 6yfet passBMTa TEOPMS 3NEKTPUHECKOrO
BUXPA».

C >3Toro BpemeHW pasnuyHble npubopsl ana

OLEHKM 3MEKTPUHECKOM CMIEl CTANU MOABIATLCSH M

B Apyrux cTpaHax. A66ar Honne smecto opHo

HUTU CTAN PUMEHSTL B CROEM BNEKTPOCKONE ABe.

Feopr Puxmos A anrnnyanun Oxon KaHToH gobasun k Hum eule

(1711=1753) n BysuHHele wapuku. Jlet yepes asapuats, ans

YMEHbLWEHUA BHELWHUX Mnomex, UMK cTamm

30KMOYaTE NOACOHLIE M3mepuTenbHble NPUBOPSI

B 6aHKu 1 kKopobku, nog crexno. [MoNyYnnucs 3NEKTPOCKONbI U INEKTPO-

MeTpSI.

Teneps MccnenoBaTeny NO OTKAOHSIOWMMECS HUTSIM WUAKM NUCTOYKOM
MOFMIM CYaUTb, B KOKOM Telle HOKOMMNOCh BOMbLIE 3NEKTPUYECTBA, O B Ka-
KOM meHblle. Hayumnuce aenuts HaKOMNEHHOE 3NEKTPUHECTRBO HA NOP-
umn. [Npouecc peneHns NPOUCXOOMN TAK: M3OAMPOBAHHbIM HEHA3MEKT-
PU3OBAHHBIM METAINIMHECKMM LLIAPHUKOM MCCIIENOBATESNL KACANCH APYrOro,
TAKOrO X€& NO PA3MEPAM, TOK K€ M3ONMPOBAHHOTO, HO HA3NEKTPU3O-
BAHHOTO. DNEKTPUHECKWit 3apsa AeNUNca NONoNam, M 3NeKTPOCKOoN No-
KA3blBAM, 4TO HA 0BOMX WAPHUKAX COBPANOCh OAMHAKOBOE KONUYECTBO
3MEKTPUYECTRA.

B nanbHefliem KOMMYECTBO 3NEKTPUYECTBA, COREPXKALLEECS B Tene,
CTAMM HA3bIBATE 3MEKTPUYECKHm 3apsaom. [lpa snektpuyeckux 3apaag,
WK [BA KONMYECTBA SNEKTPUYECTBA, CYUTANMCE OAMHAKOBBIMM, €CIU
NPU NPOYUX PABHBIX YCNOBUAX OHWU OKA3bIBAMM HA OfHO M TO Xe Teno
OOMHAKOBOE BO3AEHCTBUE, HAMPUMED, PU3ABATANM NUCTOYKM SNEKTPO-
CKOMQ HG OAMHAKOBbIM yron...

Bectb 06 onsitax ®parknuna ¢ Bo3aywHsiM (MaKM atmocdepHbim)
31eKTPUYECTBOM PasHecnacs no scem ctparam. B Poccuu 06 stom ya-



HAAW BNEPBbIE U3 CTATBM, NepeseaeHHON 13 KenbHcKkoW rasetot  nome-
wennon B «Cankr-Metepbyprekux sepgomoctax» 8 1752 ropy. Bot uro
Tam BBING HAMKMCAHO:

«Huk7o BbI He 4asn, 4To6 M3 AMEPHKU HA@NEXANO OXMAATL HOBbIX
HOCTABNEHMWI O 3NEKTPUHECKOHN CUNE, A OAHAKO, YYUHEHBI TAM HAOMBAX-
Herwme naobpeterns. B @unagnensdun, B Ceseproi Amepuke, rocno-
amn BeHnamun PpaHknuH cToNb AANEKO OTBAXMICH, YTO XOUET BbITAMM-
BATb M3 ATMOCGEPHI TOT CTPALLHLINA OrOHb, KOTOPbHIM 4ACTO Lenbie 3eMnu
norybnaetr. A UMEHHO BENAN OH ONbITHI AN U3BEAGHUS, HE OAMHAKOBA Mk
MATEPWUS MOAHUM U BNEKTPUHECKOU CWMMbl, M AEUCTBME AOranKy ero Tak
NOATBEPAMID, 4TO OT TPOMOBHIX YAQPOB CAEAyIOWMM 0BPA3OM OXPa-
HATb CeBI MOXHO: HA BEPLUMHAX CTPOEHUA MK KOPaBNen HapIexuT yT-
BePOMTL KEMNE3HEIE BOCTPOKOHEYHbIE NPYTLS, NEPREHANKYNAPHO NOCTAR-
nexusie, BhiwmnHowo oT 10 go 12 $yTos U AN OXPaHEHUs OT pxXu (TO ecTb
pxaBdmtbl — A, T) NO30NOUYEHHBIE; O OT HUXKXHETO KOHLA APYThEB Cryc-
TUTh NPOBONOKY K MOAOLIBE CTPOEHMWSI HU3EMb
MM OT MAYTOBOTO KAHATA HA KOPABsX.

Kak 4MHAIM celt onbiT 8 Mapauitckom capy
XenesHsiM NpyTom, Beiwniow B 40 dyTtos noc-

TABNEHHBIM M HA 3REKTPU3OBAHHOM Tene YyT-

BEPXAEHHBIM, BO BPEMS TPOMA, KOTOPBINA Liesn

Yepes TO mecTo, rae Bbin NPyT, To BoiBlume Npw

TOM MEPCOHbI BHITSHYNIM TAKUE WUCKPhI 1 BUXE-

HUSl, KOTOPhIE NOJOGHBI TEM, KOM NPOU3BOSATCS

OBLIKHOBEHHOIO 3leKTpHieckom cunoto. B Mapw-

xe 18 mas u3 ytaepxaeHHoro Ha 99 ¢yTos Bbl- |
WYHOIO U B BUHOTPAAHOM CAfY NOCTABAEHHOMO I
NPyTa BLITATUBANM MHOTHME MCKPbI YEpes Monua-

ca v bornee B TO CaMOe BpPEMS, KAK IycTas Tyda q
cToana Hap Tem mecTom. Cuu MCKpbl COBEPLIEH- =3
HO NOXOAMIM HA MCXODAWMI M3 ¢Y3en OroHb ’
W MPUYMHSAIIM TOKOM Xe CTYK M TAKYIO Xe onac-

HOCTb. [lpyrimMu OnbITaMK TO Xe NOATBEPXKAEHO, Snextpockon

W ABUNOCH, YTO MOMOILLBIO BOCTPOKOHEUYHBIX MpY- Kasanno XVl sexa
TOB Y TPOMOBBIX Ty4 OTOHb OTHSATh MOXHOY.

CnycTs HekOTOpOe Bpems B TOM Xe& CTOMMY-

HOM raseTe BbiNA HANEYATAHA Elle OAHA CTaTha. B Helt rosopunocs:

«[ToHexe B pasHbIX BEAOMOCTAX OBbABNEHO BAXHEeMWee n3obpeTe-
HUE, a MMEHHO: HTO 3NEKTPUYECKAs MATEPUs OAMHAKOBA C MAaTepHei
rpoma, To 3aelnui Npodeccop GUanku SKCNEPUMEHTUBHOMN I PuxmaH
yRoCToBEpHn B O TOM U HEKOTOPLIX CMOTPUTENEN Clefyiowmm ob-
pasom. M3 cepenmHbl gHA BYTHINOYHOTO BEIBMA OH Yepenok-usepeHs

61-



“ CKBO3b BYThIKY NPOAEN XENe3Hbli NPyT AnuHoK oT 5 fo 6 dyTos, Ton-
WMHOKO B OAMH Nafiel, TYMbIM KOHLOM, M 3QTKHYN rOprio ee KOPKOM.
Mocne Benen OH M3 BEPXYWKM KPOBAM BbIHYTh YEPenuy, 1 nponycTun
Tyna npyT, Tak 410 OH OT 4 5o 5 $yTOB BhICYHYNCs, a AHO OYTbUTKM fe-
xano Ha kupnudax. K koHuy npyTa, KOTOpbIA Nog KPOBEID U3-NOA AHA
BYTHINOYHOTO BBICYHYNICSI, YKPEMMA OH XKENE3HYIiO NPOBONOKY M BEN €€
[0 CPEAIHETO ANAPTAMEHTA BCE C TAKOK OCTOPOXHOCTLIO, YTOBBI NPOBO-
NOKQO He KOCHYNACh HUKAKOTO TENQ, NPOMU3BOASALUErO 3NEKTPUHECKYIO CH-
ny. HakoHew, K KpaiHemy KOHLY NMPOBONOKM MPUIOXKMUI OH XKENE3HYIO
MIMHENKY, TOK 4TO OHQ MEprneHAMKYNApPHO BHW3 BMCENG, A K BEPXHEMY
KOHUY NMHEMKM NPUBA3QN LUEMKOBYIO HWTb, KOTOPAA C NIMHEWKOW napan-
nenbHa, a € WMPOYArWE CTOPOHOIO JIMHEHKM B OAHOW NNOCKOCTH BU-
cena.

Onncanmne cux NPUroTOBNEHMI K ONbITY YATAN OH NPHU MCCNEAOBAHUM
06BABNEHHOTO OTAANEHUS TPOMA OT CTPOEHUS B HAYANE CEFO MIONS Me-
CALA B AKQAEMMYECKOM COBPAHWUM HNIEHAM, M HOUAS YXe C HQ4ana OHO-
ro Mecsld No BCA AHWM CNEfOBATb, OTCKOY: " NIM HUTb OT JIMHENKM U NPO-
M3BEAET NI MOTOMY KAKYIO SNEKTPHUECKYIO CHIY, TOKMO HE MPUMETUIT HM
manenien NnepemeHsl B HUTU. Hero pamm ¢ BENMKOIO HETEPNENUBOCTHIO
OXMAAN rPOMy, KOTopsbii 18 nions B nonaeHb M cayumncs.

[pom, No-BUAMMOMY, Bbinl HE BAU3KO OT CTPOEHMS, OAHAKO X OH NOC-
ne NepBOro yAAPAd TOTHAC NPUMETHMIT, YTO LLIENKOBAS HUTb OT IMHENKM OT-
CKOYMNA, M MATEPMS C LIYMOM W3 KOHLA JIMHENKM B CBETAbIE UCKPbI Pac-
ChINANACH W MPU KAKAOM OCA3AHWUM NPNUUMHING Ty XE HYBCTBUTENBHOCTS,
KOKYI0 OBLIKHOBEHHO NPOM3BOLST INEKTPUHECKME UCKPLL. Y HEKOTOPBIX,
AEPXABLIMX NIMHEMKY, WO noTpscexne no scein pyke. LLlym ucxopauteit
Mmarepyu Bbin CHAYANA CTONbL BEAKK, YTO HEKTO, BLIBLIMIA NPK TOM HA He-
CKOMBKO LIATFOB OT JIMHEMKH, LM MOT CribillaTh. Bo Bpems noxas npume-
YeHbl HA IMHENKE SNEKTPUYECKME UCKPBI, TAKKE W TOCNE FPOMA.

Bce cue npogomxanoce Gonblwe NonyTopa 4aca, u anekTpUYeckue
nencTBUs Bbirn To BorblE, TO MEHbLUE.

B tpeThem uacy nononyaHM oKOHYMNACH aneXTpUYecKas cund, u 6o-
nee He crbiLiHO 6wino, 4TobLI rpemenc. MNocemy He HopobHO Kk TOMy
OMbITY HU 3MIEKTPUYECKON MALLUMHBI, HW SMNEKTPM3OBAHHOTO Tend, Ho
FPOM COBEPLUEHHO CAYXMT BMECTO 3NEKTPUHECKON MOLLMHI. .

..MITak, coBepweHHO AOKA3AHO, YTO BNEKTPUYECKAN MATEPUS OAM-
HOKOBQ C TPOMOBOIO MATEPMEIO, M TE PACKAUBATLCSH CTAHYT, KOTOpPbIE
NPEXAEBPEMEHHO MANOBEPOATHBIMM OCHOBAHUSMM AOKA36IBATL XOTAT,
4TO 0b€ MATEPUM PASBNMYHBIY.

B vione 1752 ropa 8 «Cankr-lletepbyprekux BEAOMOCTAX» MOSBU-
noCk eLwe 0aHo coobilenne 06 onbiTax PUxMaHa: OnbITh € 3nEKTPUYECT-
BOM YpPE3BbINAMHO MHTEPECOBANM TOTAALIHEE PyCcKkoe 0BLLecTBo.



«Cero uiona 21 uncna r. npodeccop PuxmaH umen naku cnyqait npu-
MEUaTh 3EKTPUYECKYIO CHAY TPOMOBEIX TyY MPU HEKOTOPSLIX I.T. npodecco-
PAX M Y4NEHAX AKAAEMMUHECKNX, TOKXKE NPU APYTUX YHEHBIX U QKAAEMMUKAX.

B naTom yacy nononynHM, XoTs rpOMOBASs Ty4d CTOMb Xe BiU3K0 Ha-
Wna, KaK npexae, OAHAKO SNEKTPUYECKHE SBAEHUS HA JIMHENKE He B Ta-
koi cune, kak 18 umcna, okazanuce. K uenu npunoxun oH kNencros,
U MyweHbpokos obpasel, 4TOBbl YMHOXWTh 3NEKTPUYECKYIO CUAy,
0 WMEHHO, COEAUHWMI OH XenesHylo NPOBONOKY C UEeNblo, NPOMNyCTUN
B CKASIHKY, MO rOpno BOACK HamuTyo. [opno y cknsHku 6bino cyxo.
CkiHKY OH MOCTABWMA B COCYA, BOROIO HAMWTbIA, G B CYAHO C BOAOK
nonoxun Kycok xenesa. Korga cue xeneso gepxanu oaHoK pyKoio,
a ApYrolo TPoranu 3neKTPU30BAHHYIO FPOMOM NIMHENKY, TO 4yBCTBOBASIN
4aCTo NOTpACceHUe B OBeMxX pyKax, TAK Xe KaK Npu cux obCTosTensCTBaX
B XYAOXECTBEHHOM 3NEKTPU3OBAHMKM OBBIKHOBEHHO AENAETCS.

Mrak, yTBEPXAAET OH M CME, YTO MATEPUS TPOMA HE PA3HUTCS W B CEM
OT 31eKTpUHecKon matepuu. M nonexe sce Tena oT PACNPOCTPAHEHHOM
3NEKTPUYECKON CHIbI INEKTPUIOBAHEI BBITb MOTYT, TO AONXHbLI BCE-TAKM
TENa, HanNpUMep BCE METANbI, THOAM, BOAQ, Nef, AEPEBO U NPOY., C NPO-
BONOKOK COBAMHEHHLIE 1 HOANEXALUMM OBPA3OM YKPEMAEHHbIE, MaTE-
puelo rpoma BeiTb 3NEKTPMIOBAHBI, M MOHEXE M3 NPOBONOKK UCXOAAT
NOGAWHHbIE 3NEKTPUHECKME WMCKPbI, TO OT CUX UCKP ACIIKEH CMUPT BUH-
HbIiA, CaMBIN Kpenkuit, HedTs, cnupt PpobeHues 1 NpodYee 3aropeTsbes;
U noHexe I. Npodeccop PUxmaH xyooXeCTBEHHbIM 3NEKTPUYECKUM Oei-
CTBMEM AenaeT BRewawMmMIUcs MMEHa U GUrypbl, TO 1 HATYPAbHBIM UK
3MEKTPUYECKUM AENCTBUEM TPOMA MOTYT BNetalwmmMUcs yunHensl GoiTe
nuTepsl U Gurypel. MITak, rpom, ckomb OH HW CTpaileH, MoxeT BeiTh yao-
BONbCTBMEM M MOTEXOIOY.

3neck «Begomoctu» npepnaraoT MCNonb3oBATL SNEKTPUHECTBO ANS
cTonb NobUMoR B POCCUM MNNIOMUHALMK U «OTHERHOM NoTexu» — den-
epBepKoB. B Te rofpl HUKTO M3 ECTECTBOMCMLITATENEN TOMKOM HE Npefd-
craenan cebe BCeit ONACHOCTU MPOU3BOAMMBIX 3KCMEPHMEHTOB, XOTS
ONbITHI MO YMEPLBAEHMIO XMBOTHBIX NPOAENBIBANUCH B PA3HBIX CTPAHOX.
He cywecTsoBano v HMKakMX pekOMeHAaLmMin no TexHuke BesonacHoc-
1. Bce 370 NpuBEno K Tem TPArUYECKMM NOCNEACTBUSM, KOTOPBIMM 30-
Bepwmnmnck onbitel [eopra Puxmara s Poceun.

26 wiona 1753 roaa Hop Cawkr-lletepbyprom cobpanack rpoaa.
Puxman 1 JIoMOHOCOB NPUTOTOBUAMCE «4UHUTL INEKTPUUECKUE BOIAYLL-
Hble HOBAIOAEHWS C HEMANOIO ONACHOCT 110 BAs : M3HW». [Jom Jlomoro-
cosa ctosn Ha Bropon nunum Bacunbeeckoro octposa. Puxman xun
Henogpaneky, Ha nepeceueHmn [svon anHum 1 bomsworo npocnekra.
1 BOT 30rpoxoTanu nepesie packarsl.



OB6pa3oBaknme BO3AYLWHBIX 10TOKOB M FPO30BEIX 0BNAKOB.
M3 vHuru M. B. Jlomorocosa

«H70 9 HbiKe K BAlEMY NPEROCXOAMTENLCTRY MUY, 3 HYAO NOYU-
raifTe, ANS TOTO, YTO MEPTBLIE HE MUlYT, — Taxk havuHaeT Muxaina Jlo-
MOHOCOB OMUCAHME 3TOMO 3KCNEPUMEHTA B NMUCBME K CBOEMY NOKPOBU-
Teno Meany ysanosy, — 7 He 3HGO elle MAM MO NOCNeHEN Mepe
COMHEBQIOCH, XI'B 1K 5 K MePTB. I BUXY, 4TO rocnoamHe Npogecco-
pa Puxmana rpomom yBuno B 1ex xe TouHo 0BCTOSTENLCTBAX, B KOTOPLIX
9 6k B TO ke camoe Bpems. Cero mions 26 4ncna B Nepsom 4acy nono-
NYAHU NOAHANACH TPOMOBASA TyHd OT HOPAA. [pom BLIN HAPOUUTO CUNEH,
AOXAS HK KAMAKW. BBICTABNEHHYIO IPOMOBYIO MALLIMHY NOCMOTPEB, HE BU-
AeN 9 HW Manoro Npu3Haky snekTpuuieckon cunsl. OpHako, noka Ky-
WAHLE HA CTON CTABUIMU, ROXAANCH § HAPOHUTLIX SNEKTPHHECKUX U3 NPO-
BOMOKU MCKP, W K TOMY NPULLIA MOS XEHA U APYr1e; M KAK §, TAK 1 OHK
HecnpecTaHHO A0 NPOBONOKM U A0 NPUBELLIEHHOTO NPYTA AOTHIKANKCS,
30 TeM HTO Al XOTEN MMETb CBMAETENEN PA3HBIX LBETOB OrHSA, NPOTUB KO-
TOPbIX MOKOWHLIM npodeccop Puxmar co mHowo cnopuean. Bresanwo
FPOM YPE3BLIMANHO IPSIHYN B TO CAMOE BPEMS, KAK A PYKY AepPXan y xe-
neaa u uckpet Tpewanu. Bee ot mens npous 6exanu. M xena npocuna,
4ToBbl 7 Npoyb wen. JTIoboNKTCTBO YAEPKANO MEHS ELLe OBE WM Tpw
MWHYTEL, NOKA MHE CKA3AMM, HTO WTH NPOCTRIHYT, A NOTOM U 3NexTpuye-
CKOS CMNA MOYTM Nepectana. TofbKO s 3a CTONOM MOCHUABEN HECKONBKO
MHHYT, BHE3drnHO ABEPb OTBOPWI YenoBek NOKOWHOro Puxmana, sech



B CNe3aX W B CTPAXE 3AMbIXABLWMUCh. A Lyman, 4To ero KTo-Hubyas Ha go-
pore bun, koraa oH KO MHe Bbin NOCNAH; OH YYTb BLITOBOPUI: NPOgeCcco-
pa rpoMom 3awnboy.

B oduuMantHOM OMUCOHMM CRNYYUBLLEFOCS FOBOPUIOCE O TOM, HYTO
B 3TOT feHb, TO ecTb 26 uons 1753 ropa, sametus, yto cobupaercs
rpo3a, Puxman xoten nokasats rpasepy CokonoBy CyLWHOCTb CBOMX
anexTpuyecknx onbito. COKONOB fOAXEH BbIT M30O6PA3UTL UX HA BUHL-
eTke K peyn PUxmaHa, KOTOpPYIO TOMY NPEACTOANO NPOU3HECTU HA TOp-
XECTBEHHOM COBPAaHWM aKaaemum. ..

B censix noma PuxmaoHa y okowka «cTosn wkad, BeiwrHow 8 4 dyTa,
HO KOTOPOM YUPEXAEHA BbINA MAWKHA 4SS TPUMEYAHWUS SNEKTPUHECKOH
CWNbi, HO3LIBOEMAS YKQ3QTEMb 3NEKTPUHECKOW, C XKeNesHbiM MPYyTOM
TOAWMHOM B NGNeU, a AMMHOIO B | YT, KOTOPOro HUXHUIA KOHEL, Ony-
LeH Bbif 8 HANOMHEHHLIA OTHACTU MELHBIMKM OMUNKAMM XPYCTANbHbIRA
ctakan. K cemy npyTy ¢ KpoBiM OHOTO BOMA NPOBeAeHa Bbina ckBoO3b
CeHU 10A NOTONKOM TOHKas xeneanas nposonoka. Korga r. npodeccop,
NOCMOTPEBLLK HO YKOA3ATENS 3MEKTPUYECKOrO, PACCYAMUI, YTO TPOM elle
AQNEKO OTCTOMT, TO yBEpHMN OH rpeigoposansHoro mactepa Cokonosa,
4TO TEnepb HET ele HUKAKOW OMACHOCTH, OAHOKO KOrAa NOAOWAET
ouerb BNU3KO, TO-AE MOXET BbiTs ONACHOCTS.

Bckope nocne toro kak 1. npogeccop, oTCTos HA YT OT Xene3Horo
NpyTa, CMOTPEN HA YKA3ATENb SNEKTPUYECKON CUAbI, YBUMAEN MOMSHYTbIA
Cokonos, 4to M3 npyTa 63 BCIKOro NPUKOCHOBEHWS Bhilwen BneaHo-cn-
HEBATLIA OFHEHHBIW KIYD, € KYNGK BENMYMHOIO, WEN NPImo Ko Nby r. npo-
deccopa, KOTOpLIH B TO CAMOE BPEMS, HE W3[AB HWU MANOrO roAocy,
ynan Ho3gd4, HO CTOSILLUMIM NO3QAWM ero y CTEHb! CyHAyK. B cambiit xe ToT
MOMEHT NOCNEAOBAN TAKOW yaap, BYATO Gbl 13 MANOM MYLIKW BBINANEHO
6bINO, OTYErO W OHBIM TPEIAOPOBANbHBLIA MACTEP YIIAN HA 3EMITIO M MO-
4YBCTBOBAN HA CnuHe y cebs HEKOTOpbie YAaphl, O KOTOPbIX nocne yc-
MOTPEHO, YTO OHbIE MPOM3IOLUIU OT U3OPBAHHOM MPOBONOKM, KOTOPAS
y Hero Ha kadTakre ¢ nney 4o Gang OCTaBUNA 3HATHLIE TOPENbIE MONOCH

Kak oHOM rphifopoBansHoi MacTep onaTe BCTAN W 30 OMYyLIEHUEM
onepca Ha wkad, TO HE MOT OH OT AbIMY BUAETb NULO I npodeccopy
1 yMQn, 4TO OH TOMBKO YNQN, KAK U OH; G NOHEXE, BUAR AblM, MOAYMan
OH, 4TO MOfIHUA HE 3AXIMAa NU Aomy, TO Beibexan ewe B Becnamarcrse
HA YAULY 4 OBBABUI O TOM CTOSILLEMY HELANEKO OTTYAA MUKETY.

Kak xeHa r. npodeccopaq, ycnbiliaBLLM TAKOK CUMNbHBIM YAAP, TYAA
npubexanq, TO yBMAENA OHQ, YTO CEHWU ALIMOM, KAK OT NOPOXY, HAMNOJ-
HeHbl. Cokonosa TyT yxe He 6bino, 1 kak oHa 0BOPOTURACH, TO MPUMETH
na, 4To I. Npodeccop Hes BCAKOTO AbIXAHMS NEXUT HAB3HWYL HA CYHAYKE
y cTeHbl. ToT4ac CTanu ero TepeTts, YTo6 OTBEAGTL, HE OXMBET W, A MEX
oy Tem nocnanu no r. npodeccopa KpaueHWwTenHa u no nekaps, KoTo
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Tubens
npodeccopa
Puxmana ot yaapa
LIAPOBOW MOJTHMM

pbie Yepe3 AECATb MUHYT NOCAE YAAPY TYAA NPULLAK M U3 PYKU KPOBb My
MYCTUNM; OOHAKO KPOBM BBILAO TOMBKO OAHA KAMENbKA, XOTS XM, KAK
TO yX€ YCMOTPEHO, ¥ AENCTBMTENLHO OTBOPEHA Obina. buenus xe xun
M HO CAMOM TPYAM MPUMETUTL HeBO3MOXHO Bbino. I KpaueHwreitn ve-
CKOfBKO PA3, KAK TO OBLIKHOBEHHO AENAIOT C 30AYLIMBLLMMMACA TIOABMM,
3axan r. PuxmaHy Ho3apu, fyn emy B rpyAb, HO BCE HAMPACHOY.

CmepTb PuxmaHna notpscna yuensii mup. Llepkose xe notpeborana
HEMEANEHHOTO 3ANPeLLEHUT «BOrONPOTUBHLIX ONLITOBY», YBEPSs, YTo Pux-
mara noctvrna «boxbsa kapa». Unrepecro, uto JlomoHocos sapavee
MPeAnonaran BO3MOXHOCTh Takoro Beisoaa. M B nuceme k Llysanosy
cAenan Takylo NPUNUCKY: «...4TOBbI CEA Cny4ai He Obin NPOTONKOBAH
fPOTHBY NPMPALLEHMS HOYK, BCEMOKOPHEHLWE NPOLLY MUTIOBATL HAYKW. ..»

C peyamu u cTaTbsiMK, BOKA3bIBABLLUMMM, 4TO CMEPTb PUXMaHA He ecTb
«boxeckoe HaKa3aHKE», BBICTYNAMM MHOTUE YHEHBIE B PA3HBIX CTPAHAX.



Tem He meHee kanuensapus [leTepByprckoit akapemuu Hayk 3anpetuna
AAXE YOMWHATL CNIOBO «3MEKTPUYECTBO» HA NMPEACTOALEM TOPXKECTBEH-
HOM cobpanun. Bce 3T mepebl Bbiasank BpemerHoe ocnabnenue uHTepe-
Ca K 3NEKTPUYECKMUM fBREHUIM. JTOMOHOCOB OTAAN HEMANO CUA A NPO-
posxenus Hauateix 8 Poccun pabot. Ow nbitancs Haitn cnocobet bes-
ONACHOrO HABMIOAEHUS M UBMEPEHHI «3NIEKTPUECKON TPOMOBOMA CHITbI»,
Hanucan counterne «CnoBo o SBNEHUIX BO3AYLIHbIX, OT 3MEKTPAHECKON
cunbl nponcxopsamx». [10 ero HACTOAHMIO akapemusi OBBABUNG MEXAY-
HAPOAHBIA KOHKYPC HQ fYHLLYIO TEOPMIO SNEKTPHYECTBA.

K 1756 roay, KOrma OKOHYMACA CPOK KOHKYPCO, NPeAnarasllero
«CHICKATh NOAMHHYIO 3MEKTPUYECKOMR CUIlbl MPUYMHY U COCTABUTL TOUHYIO
€e TEOPHIO», B GKQAEMUIO MOCTYNMUAO AOBOMLHO MHOrO pabort. Jlyuiweit
cpenv Bcex Bbinm NPU3HAHLI MEMYAPEI, NpUcaaHHble U3 bepnuHa u noanu-
caHHbie nmenem Vorarnna Dinepa, ceika eenukoro matemarmka. Cam Jle-
oHapA J¥nep Npasa y4acTBOBATSL B KOH-
KYPCE He UMEN, NMOCKONbKY ABMANCS Yne-
Hom CoBpanus lNetepbyprekon akope-
mun. OBHOKO NOCTE TOro KaK pesynbTa-
Tl KOHKypca Bbinn obbsieness, dinep
npusHancs 8 obmane. Memyapst npu-
Hopnexann emy. Ceou paccyxaerus
Diinep CTPOMN HG  NPELNONOXEHNM,
YTO CBEPXTOHKAS MATEPHs, CO3AAOLLas
3MEKTPUYECKME CUMTbI, ECTb HE YTO WMHOE,
KOK CBETOHOCHBIM >bup. M Bce nasecT-
HbIE MCCIIEAOBATENAM BNIEKTPUYECKHUE A8~
NEHU OTHOCMA 30 CYET «HAPYLIEHWH
pasHoBecHs B dduper, CrylieHus ero
WAKM paspexenus BOMM3M DnekTpuaye-
Mbix Ten. Takum obpasom, oH obxoamnncs
6e3 BBEAEHMS «CMELMANLHON 3nekTpuye-
CKO["‘ MOTepMM» (Dp(]HKﬂVIHO_ f(afleKTqueCKOﬂ CTpeﬂO»

K tomy xe 1756 rony otHocutcs He- HA KpeIllE foma

Jlomonocosa
3AKOHYEHHAS U HEONYBNUKOBAHHASA AUC-
ceprauus JlomoHocosa «Teopust 3nekT-
PUYECTBG, PaspaboTaHHas Matematnueckum cnocobom». JlomMoHoCOB,
KQK 1 DUnep, NCXOAMA 13 3PUPA, HO INEKTPUIALMIO TEN NPEANONaran pe-
3yNbTATOM BPALIATENLHOTO ABUXEHWUS HACTUL, 3GUPA BHYTPM COMWUX TEf
1 B OKPYXQIOWEM MX MPOCTPAHCTBE.

O6e Teopun Bbinn MPUMHUMMAUCGABHO HOBBIMKM, MOTOMY 4YTO CBOAMIM
NPUYUHY INEKTPUYECKMX SBIEHUN HE K CBONCTBAM MUPHUYECKON 3MEKT-
PUYECKOM XMAKOCTH, a K cneundudeckum bopmam asmxerns ddupa,




NPW3HAHHOrO PEALHO CYLWECTBYIOWMM HayKoh Toro nepuoga. [Npasga,
OTPULLAR ABUXEHMS SNEKTPUUECKOM KMAKOCTH, Teopuu Ditnepa u Iomo-
HOCOBA HOCMAM HWUCTO SNEKTPOCTATMHECKMWA XAPAKTEP W NPUBOAMNM
K HENpPaBUIbHOMY MPEACTABNEHAIO O rpo303awmte u ob ycTporcTse
rPOMOOTBOLOB.

JTomonocos nucan o ayx cnocobax 3awmTsl o1 rpo3sbl. [lepsbin 3a-
K/TIOYANCH B COOPYXEHMM HA MYCTHIPAX U HA KPbIWAX 30AHUA TLATENbHO
M30MMPOBAHHBIX OT 3EMIU «INEKTPUHECKMX CTPen» — «Aabbl yaapsio-
WAs MOHUA BOMbLIE HA HUX, HEXENN HA TONOBAX YENOBEYECKMX U HA
XPAMUHAX, CUMbl CBOU M3HYPANa».

Bropo# cnocob rpo3oaaiumtsl pycckmit KagemuK BULEN B «NOTPSCe-
HUU BO3AYXOM». DTO BbIa AQHE CTAPBIM BO3ZPEHUAM, TNACKBLIMM, YTO
OTOrHATh FPO3Y MOXHO KOMOKOMbHbIM 3BOHOM.

Q3an0cb 6bl, IOAM, 3AHABLIMECH WM3IYHYEHMEM DNEKTPUMECKMX CHA,

B NEPBYIO OYepeab AOMXKHb Bbini 0BPATUTL BHUMAHME HO aTMOCHEP-
Hoe 3nekTpuyecTso. Beab oHO, Kak HMKakoe apyroe, Bruxe scero —
nof pykamu. OgHako Ha gene Buiwmno coscem He Tak. [lonroe Bpems Hu-
KOMY AQXe B FONIOBY He MPUXOAUIO, HTO MOJTHUS M KPOLLEYHAs MCKOPKQ,
MPLIrQKOLLAs ¢ HATEPTOTO KYCKQ SHTAPS, — SBIEHWS OLHOU NPUPOAbI,
pa3Hble Nub No cBoemy macwraby. Hemanyio ponb B 3Tom chirpano
3abnyxaeHune apesHux Gpunocodor, yBexaeHHLIX B TOM, H4TO M1p 3em-
Am He umeeT Huuero obuero ¢ mupom Heba. Jnwe 8 XVIII seke Hacty-
nUAo Bpems OBbefMHUTL HABNIOAAEMbIE SBIEHUS W YBEPEHHO 3ARBMTL
O TOM, 4TO HeBEeCHOE M 3EMHOE SMEKTPUYECTBO — SBAEHWS OOQHOM Mpu-
pogbi. U tonbko B XX cTONETUM NIOAM HOKOHEL, YSCHAM cebe MEXTHM3M
06pa30BaHMA TPO3bI.

Yo Takoe MONHWSZ DNeKTPUYECKas MCKPA, BO3HUKAIOLWAS MEXAY
PAZHOUMEHHO 3APAKEHHBIMU OBNAKAMMU UK MEXTY OONAKOM U 3EMIEN.
fpom — Tpeck 310 Uckpbl. B kaHane monHuK Bo3nyx oveHs BLICTpo HO-
rPEBAETCS, A HATPEBLIMCh, PACIIMPAETCS, KAK npu B3pbise. Bosukaior
3BYKOBble KONEBAHNA, BOCNIPUHUMAEMBIE HOMM KAK TPOM.

BosHuKaeT BONpoc: OTKy4a NOSBASIOTCS SNEKTPUYECKUE 3aps/s B aT-
mocepe? Bbl, HasepHoe, He pas cabiwanu 06 ynbTpaduonetoBom
n kopnyckynspHom usnyuernn Connua. [Mponukas B BepxrHue cnou at-
mocdepsl, 3T0 U3NydeHne pasbrBaeT HERTPANbHLIE MOMEKY T BO3AYXd
HQ 3QPAKEHHBIE YOCTULUbI — MOHbL, HOHM3UPYET BO3AYX. [0 Xe aencrame
OKQA3bIBAIOT M KOCMUYECKME YU, MPOHMU3BIBAIOLLME BCIO TOMLLY ATMOC-
depbl. A y caMoit NOBEPXHOCTM 3EMIM BO3AYX NOABEPraAETCs ATAKAM
M3NYYEHMA POAMOCKTUBHBIX SMIEMEHTOB, KOTOPHIE B M30OMIMM coaep-
XATCS B 3EMHOMU KOPE.



B konue XIX sexka y4eHsie npvwnm K BbIBOAY, 4TO B aTMocdepe 3emnu
HQ BBICOTE MPUMEPHO LUECTMABCATH KMIOMETPOB HAYUHAETCH MOHM3O-
BanHas obnacTs — uoHocdepa, NPOBOAALLUMI CNOK aTMOCepsl, KOTO-
Pbif, KK CKOPAYNOW, OXBATEIBAET NNAHETy. D10 noasonser rpybo npu-
GIUKEHHO PACCMATPUBATE 3EMHYIO NOBEPXHOCTL U MOHOCHEPHBIA CNOWH
Kak 0BKIIOfKM KOHAEHCATOPA ¢ PA3HOCTbIO noTeHumanos okono 300 «B.
B paitonax scHo# NOrogs 3TOT MPUPOARbIA KOHAEHCATOP NOCTORHHO
PA3PAKAETCS, NOCKONBKY MOHBL NOA AERCTBUEM CUN INEKTPHUYECKOTO NO-
N yXOAaT 8HU3 K 3emne. A BOT B paiMoHAX PO30BONA REATENBHOCTH KAP-
THHA MHAS, CHATAETCS, HTO B KAXABIN MOMEHT BPEMEH I FPO3OH OXBAYEH
B CpeaHeM NpumepHo 1% 3eMHOM NOBEPXHOCTH. B 3Tux paiionax moly-
HbIE TOKM TEKYT CHIM3Y BEEPX, KOMMNEHCMPYS «PO3PAR» B «ACHbIX» PAROHAX.
Takum 0bpa3som, rpososbie 061aKa — 3TO HE YTO UHOE, KAK TPUPOLHLIE
ANEKTPUIECKME TEHEPATOPL!, TOAAEPKUBAIOLME B PABHOBECHM BCIO CUC-
Temy CNIOKHOTO 3MEKTPUIECKORD XO3ANCTBA BO BCE3EMHOM MmaCTabE.

Ecnu BecnomanTts ypoku guanku B wkone, To 1 cam mexaHnam obpa-
30BAHKS rPO3bl NePecTAsT HbiTb TARHON: MOLHLIE BEPTUKANBHBIE NOTOKM
NOAHUMAIOT BBEPX BNOXHBIM Temfbik
Bo3fyx. Haeepxy Bosgyx pacumpser-
¢S v Npy 3Tom oxnaxaaertcs. BoaaHoin
nap KOHAEHCMPYETCS B Kanenbky BO-
Obl, KOTOpbIE COBUPAIOTCH 8 KyyeBhie
obnaka. Heanenne y s3emnu noHuxa-
eTcsl, BO3AyX € nephdepuu ycrpemns-
eTcs K LueHTpy. BosHukaet Betep Bot
# rOTOBA NEPRAS CTOAMUS rPO3bl.

Bropas cTapus HAuUHAETCS C Bbi-
napeHus goxad. Ha seicote B8 obnake
NOSBAKIOTCA  NEeAsHble  KPWCTAsbL.
CunbHbie BUXPW MEPEMELLMBAIOT HA-
3NEKTPUIOBAHHBIE HACTMUL Obnaka,
BO3HUKAKOT  WUCKPbI-MOMNHUK,  TPEMUT
rpom. Bocxopswme u o Hucxoasiwme
NOTOKW BO3AYXA KPYTST BOAAHbIE
CTPYM ....3HS TO B OfHY, TO B APYrytO
cTopoHy. BoT koraa rpoaa e pasrape!

A noTom HACTYNAaeT cragua pas-
pyweHus rposbl. Bo Bcel ee obnac- :
TM PA3BUBAIOTCH HUCXOASLLME MOTO- .
K1 BO3AYXA.

He nonysas 6onbiue o aemnu Hu
BIATM, HW Tenna, rpos3a 3dTUXAeT.
[pososoe obnako Toer. Berpbl u3
C Of WMXCS NPEBPAWLAIOTCS B pacxoasmecs. «Beinusninca» ¢ sbicoTsl
XONOAHbIN BO3AYX, CBEXMMK, HANOEHHLIA O30HOM, FOBOPUT O fipekpaule-
HMMW FPO3bl.

AtmocdepHelit koHgeHcaTop
M3 FPO3OBLIX Ty4



Bor tak! ObbikHosenHbin deHomen npupogasl. [pasaa, He cnenyeT 30-
6bIBATL, 4TO ANS TAKOrO BOT BecCTPACTHOrO 0BBACHEHUS NoHageBUnUCh He
rofil, Q CTONETUS CTPAXQ, MUPOB, 0 NOTOM YNOPHOTO TPYAA COBUpaHMs
$aKToB U Ux ocmbicnenns. [ToHaROEUNUCE AyMbl M PACCKA3bI CTAPEMLLMH,
KONIOBCKUE AEeHCTBUS MAroB M XPEUOB, pasmbilieHns Gunocodos u, Ha-
KOHeU, onbiThl ectecTsomcnbiTaTenei. OnbiTel C HEM3BECTHBIM, OMbIThI, CO-
NPSAXEHHBIE CO CMEPTENbHOM ONACHOCTBIO, M BCE-TAKW — OMbITHI...

B oaHoM U3 kHur o MeTeoponorum B pasaene «BoanukHoseHue rpo-
3bl» HanucaHo: «B HacToswee Bpems XOTs NPpUYMHB 0BPAIOBAHUA BCEX
BMOOB PO3 W HEM3BECTHbI TOYHO, BCE XE CAMMU rPO3bl YXE& HACTONLKO
M3YYEHbI, YTO MOXHO YKO3OTb OCHOBHBIE ABNEHUS, NPOUCXOQALME NPH
rpoae...» [nasHoe B 3Ton ppase — ee HAYANO, NPUHAIOLLEE, HTO U NO
Cceil AeHb TOUHBIE TPUUUHBI OBPA3OBANKS TPO3 HAM HEWU3BECTHBI.

MonHuu BeiBaloT He Tonsko B (Po30BbIx 0bnakax. Bynkanonor, uaysato-
LiMe M3IBEPXKEHMUS, MHOMO PA3 OTMEYANM MONHUU B OBNAKAX BYSIKAHMUE-
ckoro nenna. Mup 6bi B3BONHOBAH COOBLIEHNUSIMM O KATACTPODUHECKMX
B3PBIBAX HA SNOHCKMX cyneprarkepax. Camoe HeobsivHOe 3aKT0YaNocs
B TOM, 4TO CMTY4QNUCh OHM, KOK MPABMUIO, BO BPEMS MPOMBIBKM MX KONOC-
CasbHLIX TAHKOB CHITBHOM CTpyen Boabl... OfHUM 13 0BbACHeHUI sBnseTCs
NPEAMNONOXEHNE, 4TO MPU NPOMBIBKE BO3HMKANY 0BAKA U3 SNEKTPHUHECKH
3apsixeHHbix HedTeBoAsHbIx kanens. Co3nasanocs snexTpuyeckoe none
C BLICOKOW HANPSXEHHOCTbIO W BriaronpusTHeie ycnosus naa obpasosa-
HUS SNEKTPUHECKOTO PA3PIAQ. ..

He moxet He nopaxats yanBUTENbHAS CNOCOBHOCTL ATMOCEDLI HO-
KQMNUBATL M YAEPXMBATL 3NEKTpUYEcKuit 3apaa. CeroaHs mbl 3Haem,
YTO 3EMNS, 3EMHOS MOBEPXHOCTb 3APSXKEHA BCErAa OTpULaTensHo. B ar-
mochepe COAePXATCs NONOXMUTENbHbIE OObEMHbIE 3aPAAbI, MIOTHOCTH
KOTOPbIX YMEHBLLAETCS C BbICOTOM. B Lilenom xe anst MMpoBOro npocTpax-
cTBa 3emis C ee ATMOCHEPOM, NO-BUAMMOMY, SNEKTPUYECKM HEWTPANb-
HOe Teno.

ExerogHo Hag 3emHbiM Wapom BylilyeT oKono CopoKa MATU ThiCsY
rpo3. Paanuunbie cneunanuctel NPUBOAAT pasHbie UMb, HO 3TO He
APUHUMAMAIBHO. [TPUMEPHO KaXAblE YeTbipe CeKyHAbl FAe-TO CBEpKaeT
MOnNHKA. M ecnn yyecTb, 4TO cpefnHas rpo3d flo NOTEHLMANBHOW MOLL-
HOCTU MOXET BbITb CPABHUMA € GTOMHOM BoMBOM, TO NPOCTO NNakaTs oT
Heccunmns XxoHeTcs — CTOMbKO SHEPrK B MMPE Nponaadaer 3ps!

YueHble MHOTO 3HaIOT 0 rposax. Mx nayuaiot ¢ 3emnu, potorpadm-
PYIOT M3 KOCMOCA €O cryTHMKOB. Mx uayuator uanytpu. Camonertsi, Ha-
YUHEHHBIE U3MEPMTENBHON ANNAPATYPON, KPYXATCS OKONO 3MUUEHTPA
rpo3si. [Tpubopsl GrUKCUMPYIOT CUNy 3a0PAAA, HAMPSIXKEHHOCTb EKTPUYE-
CKOTO MOJs, CTeneHb yNbTPadUONeTOBOro M PEHTTEHOBCKOTO U3NYYeHMH
npwm 6necke MONHMA.



B nepuon ¢ 1928 no 1933 rog Tpu weenuapckux duanka — bpaw,
Nawx n Ypban — pewmnni nonpobosars MCNob30BATL 3HEPTUIO MOJ-
Hui ans csoux onvitos. Ha rope [xenepco, rge atmocdepa sceraa
tenpo HACbIWEHa 3N1eKTPUHECTBOM, OHW NOABECHMAN HG BbICOTE OKGNO
BOCbMUAECATU METPOB HApA 3emnemn METANNMUYECKYIO CEeTKY, KOoTopas
RONXHA 6rina CO6|/lpGTb U3 TyY NONOXMUTENbHbIE 3APAADI...

Ouesuaub pacckasbiBany, YTo 370 Bwino CTPALWHOE YCTPOHCTBO, pabota
¢ koTopbim Tpebosana otyasHHOro myxecrtea. Certs ucnpasHo pabota-
na, cobupas 3apsasl M Nosbiwas cBoi noTenwan. Korga oH gocturan
MAKCUMyMQ, BO3AYLWHbiN NMPOMEXYTOK C OTJ'IyLUMTeJ'IbelM TPECKOM npo-
BrBANA OTHEHHAS UCKPA ANUHOK Bonee yeTbipex meTpos! Paspsg anuncs
NPUMEPHO COTYO AONIO CEKYHAbI, O CUNA TOKG NpU 3TOM AOCTUrana ae-
CATKOB Thicsiy amnep!

B oguH 13 HeQoBpLIX OHEMH BO BPEMS ONACHOTO 3KCAEPUMEHTA OT pas-
PRAG TAOKOK MOAHWUM, NORMaHHOMK B ceTs, normb Kypt Ypbaw, nocne vero
3KCNEPUMEHTbI HA fope D,)KeHepco npPeKpaTniInucCe. npcana, npouwno
COBCEM HEMHOrO BPEMEeHN, u OHU BOSO6HOBMHMCb B APYTUX MecCTax.
B ocHOBHOM OHM BEMUCH NO BOGHHBIM BEAOMCTBAM...

CneunanucTsl HOy4MnuChL M Ha 3emne, B NabopPAaTOPHbIX YCIOBUAX, NO-
NY4aTb UCKYCCTBEHHLIE MOMHUM. M BCE-TAKM... B OBPA3OBAHMM MOTTHUM
€CTb eLle HEMANO 3araaouHOro Ans Hayku. Cyante camu: KpUTUYECKas Ha-
NPSXEHHOCTb NONA, MPU KOTOPOH B NABOPATOPHBIX YCIOBUSX BO3HWUKAET
anekTpuyeckas uckpa, pasHa npumepro 3000 kB/m. A B npupope fo-
cratouro 200—300 kB/m. Kak xe BosHukaioT monHuine Tounoro oteeta
HQ 3TOT BONPOC NOKA Y HAYKM HeT!

Kak-to pas B 3aBR3aBlIEMCS PA3rOBOpE € MpUaTenamU-GUIUKamM
ycnbiwan 9 mobonetHoe cyxaeHue: «CambiM SHEPrOEMKMM OKKYMYNSi-
TOPOM OTHOCHTENBHO EAUHMLBI MACCH BbiNa Bbl LLAPOBAS MOSHUS...»

[aposas monHna — peako sctpedaouieecs senerve. OHa Bairnaaut
KK [JOBOMbHO YCTOWYMBLIMA CBETALMIACS LIAP PA3MEPOM OT TEHHUCHOTO
Ao ¢yt6onbHoro maua. Obpasyetcs obbIHHO B rPO3Y CIEAOM 30 YAAPOM
nuHenHon monHuu. CoCTONT Xe LWAPOoBAs MOMHMS NPEANONOXHUTENbHO
13 HEPABHOBECHOW MNA3Mbl M CYLLECTBYET OT OAHOM CeKyHfibl A0 He-
ckonbkx MHHYT. C Tex nop Kak Niofu Nepecrany BUAETb B SBAEHMSX
npupoast «rHEB BoXuit», O LWAPOBOH MONHUM HAMUCAHO MHOXECTBO 3a-
METOK, CTAaTEM, KHUM, M BCE PABHO HWUKTO M3 PU3NKOB TOUHO HE 3HQAET,
4TO 3TO TAKOe.

OaHWUM U3 NEPBLIX YYEHbIX, IPAMOTHO OMUCABLIKX 3TO ABlEHMe, Bbin
Aparo. Mpaeaq, B cBoedt cTaTbe OH BoMbLIE CNPALWUBAN, YEM OBBACHSAN.
U B KoHLE paccyxaeHui ¢ rpycTeio koHcTatuposan: «Kak 1 roe obpasy-
IOTCS 3TU CKOMAEHUsS BECOMOM MATEPUM, CUNBHO MPONWUTAHHLIE BELecT-
Bom monHuite Kakosa ux npupoga?.. [o sToMy nosoay B Hayke cyuiecT-
ByeT npoben, KOTOpbIH HEOBXOAMMO 3aRONHUTL» . DTU CHOBA HANTUCAHSI
B kHure «[pom u monHus» B cepepmnre XIX cronetus. B 1885 roay kHura
bpaHuyackoro yyeHoro bbina nepeseaera n usgawa s [letepbypre.



Aparo nonaras, 4To WAPOBASR MOHWS — 3TO WAP C rPEMYYUM ra-
30M — COEAMHEHMEM A30TA C KMCAOPOAOM, — HACKBO3b NPOMUTAHHBIN
«BELECTBOM MOMHWMKM». TAKOH Wap, MO MHEHWUIO YHEHOTO, BO3HMKAN
B MPO30BbIX OBNAKAX, 3APAKANCS HANOAOBWE KOHAEHCATOPA 3AEKTPU-
HECTBOM M NMAAQN HA 3eMII0. M30NITOPOM, UMY BUINEKTPUKOM, B TAKOM
KOHAEHCATOPE MOTAIM CRYXMTb CIIOW CYXOrO, YNIOTHEHHOTO 3NeKTpUue-
CKMMM CUIaMM BO3OYXA MEXAY 3apaXeHHbimU obonodkamm. Korpa ocy-

LWECTBAANCS «NPOBON» U3ONALMU, UCKPA NOIKMIA-
na rpemyyqe rasel — # wap sapsisancs. Ecin xe
«npobos» He MPOUCXOAMNO, SNEKTPHYECKas SHep-
TS MOTIIA TMXO «CTE4b» C LIAPA — W OH MCHE3an.
BbiNo elie MHOrO TEOPETMHECKUX TMAOTES O NpU-
poge 3Toro saragodroro senerus. OaHu asTopel
CHYMTQAM, HTO WAPOBAS MOMHUS Hecer B cebe aa-
nac sHeprmn. [pyrve, Hanpotus, npeanonarany,
YTO MCTOMHWK SHEPTHM LIAPOBOW MOSIHWM HOXOAMT-

sl BHE €€ 0DONONKM. .
B 1936 roay 8 pesakumio QHIMMIACKON raseTh
«ennn menn» NPULLNO NMUCBMO OJHOTO YuTaTens.

Bot uto oH nucan:
«Cap! Bo Bpems rpossl 4 smaen 6onblion pac-
KQneHHbIn Wap, cnyctuslwmiica ¢ heba. On ygapun
Romurnk Ppancya B HOLW AOM, fiepepe3an TenedoHHbie NPOBOAQ, 30-
Aparo (17861853 KEr OKOHHYIO PAMY M 30TEM MCHES B KAAKE C BO-
nOW, crosswen noa okHom. Boga xunena B Teve-
HUE HECKOMBKIMX MMHYT, HO KOTAA OHA AOCTATOYHO OCTHUIA, YTOBLI MOX-
HO BbINO NOMCKATL WAP, § HUYETO HE CMOT OBHAPYXHMTh B BoYke.

Y. Moppwuc. Japctoyw, Xeppopa».

KoponeBckuii acTpoOHOM, KOTOPOro MOMPOCHIM MPOKOMMEHTUPO-
BATE 3TO MUCBEMO, COOBWMN: «[10-BMBUMOMY, TO, YTO BUAEN BALL KOPPeC-
NOHAEHT, NPeAcTaRAKET COBON O4YeHb PEAKOE ABAEHWUE, MIBECTHOE MOA
HA3BOHWEM... LWAPOBOM MONHKM...»

CreunanucTbl NOACHHTANM NPUMEPHYIO SHEPTUIO, 3ATPAYEHHYIO HA
kunsueHuwe sofsl B kagke. [lonyuunocs ot 1 go 3 kBr+y. 310, 8 croO
o4epep, NO3BONMNO OUEHNTL YAENBHYIO SHEPIOEMKOCTS LIAPOBON MOT-
HuW Kak munimym B 100 kBt v,

Moxoxuit cnywan Habmopan 8 3akapnartee Hekto C. Max. «B asrycre
1962 ropa, — nucan oH B nucsme, — okono 1 1—12 wacos seuepa & ko-
PLITO € BOAOM 41 CKOTA YNANA LLAPOBAS MOSHHA PASMEPOM € TEHHUCHbIN
mad. Ona ceetmnacs usetamm pagyrm 8 Tedenue okono 10 cekyHa. Bona
M3 KOPBITA NOYTH NOMHOCTLIO BEIKMTIENA, HA GHE NEXANU CBAPMBLUMECS Nisi-
rywin. Paamep kopbita 0,3 2,5 m. [nybura cnos sogsl — 15 cm. B asyx
APYIMX KOPBITAX TAKKE Hbiik OBHAPYXKEHBI CBAPUBLLMECS NIAMY KM,



Ulaposas monHwa Ha kpecTosiHCKON dhepme

B 370oM cnyyae onuckiBaEMas LAPOBAsA MOAHMS AOMKHA Bbina umeTs
3HAYUTENBHO BONBLLIYIO YAENBHYIO 3HEProemkocTs. Macca Bbikunesiwuei
BOAbI PABHANACH MPUMEPHO CTA KUNOTPAMMAM.

M3 yero xe pONKHA COCTONATL WAPOBAS MONHKS, YTOBbI MPOU3BECTH
TOKOE AEUCTBUES DTO HABEPHAKA HE «TOPIOYEE BELWECTBO», NOTOMY 4TO
TOTAQ OHO AONXHO BbINO B 06NAAATE GAHTACTMYECKON 3pPEKTUBHO-
ctbio. Hanomhio, uto paxe rakoe «upeansHoe roprodee», KAK ras aue-
TUNEH, UMEET SHEPTOEMKOCTb BO MHOTO PA3 MEHbLUE.

Y4yeHble BLIABUIQIN MHOXECTBO TMNOTE3 O NPUPOAE WAPOBON MOJ-
HUM. M KOXAYIO M3 HUX BpEeMst M HOBbIE AKTEl HM3BOAUAM C NbEAECTANO.
«Slkos Uneuy Pperkens Buin 4enosekom, KOTOPOro NPOCTo ockopbnano
CYLWECTBOBAHUE HENOHATHBIX PUINYECKUX ABNEHNH, — NuwyT M. MimsHu-
108 1 [1. Tuxuit B KHKre «3a rpaHbIO 30KOHOB HOYKW», MOCBAWEHHOM LWa-
poBoi monHuu. — LLinpoko spyamposaHHbin dusmk, ol obnaaan yamen-
TENnbHOM CNOCOBHOCTLIO CONOCTABAATL BECHMA OTAANEHHble 0bnacTy
3HOHMS W B TO X€ BPEMS NETKO OTBNEKATHLCS OT AOCABHBIX Menoyew, Hac-
TO 3ACNOHSIOWMX OCHOBHbIE YEPTHI ABNEHNS.

OH cYMTan WapOoBYIO MONHUIO BUXPEM M3 CMECH TBEPABIX YACTML, Abl-
MQ M MBIM C XMMUYECKH OKTUBHBIMM rA3006pa3HbIMK NPOAYKTAMM, KO-
TOpble 06PA3YIOTCA B PE3YNLTATE YAAPA OOLIYHON MOMHMK, TAKOMR BUXPL



M3 PACKANEHHBIX YOCTUL SPKO CBETUTCH. A LMPKYNAUUS MOHOB B Hem
NPUBOANUT K BOSHUKHOBEHWIO CMIIBHOTO MATHMTHOTO NOMs, KOTOPOE CTH-
rBaeT Bech kKnyboK B WAP U CNOCOBCTBYET COXPAHEHWMIO ero GOPMSI.
MHorouncnenHsie HabnoaaTend oTMEYaloT «1o6OBbY WAPOBLIX MOSI-
HUI K nedHbiM TpyBam 1 asimoxogam. Ects gaxe ceuaeTenscrea nosiene-
HWSI OTHEHHBIX LAPOB 31MMOM, BO BpeMms meTenen
n cHeronanos. He sHaumMT nu 310, 4TO ANA cyulecT-
BOBOHMS LWWAPOBOK MOMHMM HEOBXOAMMBI TBEPALIE
HACTULBI OBIMA M CAXM, Nbifik 1 cHexmnHoke Kpome

TOro, nocsie B3pblBA — PA3PRAA WAPOBOW MOJI-
HUM — B BO3AYyXE OCTOETCA AHIMOK C OCTPhIM 30-
Naxom.

Ho u no pacuyetam ®perkens sHeproemkocTs
LWAPOBOKM MONHUM OKA3bIBANACE BECHMA HE3HAUM-
TenbHo. Tak 4TO, CKOpee BCEro, TEOPUA, OCHOBbI-
I BAIOLLASCS HQ SHEPIUM rOPEHUs ra3os, Ans obbac-
HEHWS MPUPOAbB LAPOBOM MOMHKMM HE FOAWTCA.
MpugeTcs BepHYTLCA K rMNOTE3@ YUCTO SNEKTPUYE-
CKOit Npupogsbl 31oro aeneHus. M Takoe npeanono-
ko Miswe XEHWE PACCMATPUBANOCE YHEeHbIMM.
Dpeners B 1960 roay noseunace ctates E. Xunna, B ko-
{1894—1952) TOPOW OH CPABHMBAS LAPOBYIO MOMHUIO C MUHM-
QTIOPHBIM PO30BLIM OBIGKOM, 3MEKTPUYECKME 3a-
PALBI B KOTOPOM pasfeneHsl YAAPOM OBbIMHOM k-
HelHOU monHuKn. B HeBonbwom obveme cobuparoTea  Cryctku
3MEKTPUUECKMX 30PRGOB Pa3MyHbIX 3Hakos. [Mpeactasum cebe wapo-
BYIO MOMKUIO, COCTOALLYIO, KOK MATPELLKA, M3 BNOXEHHbLIX APYr B ApYrd
PASHOMMEHHO 3apsXkeHHbIX croes. [lonyuutcs chepuyecknii MHoro-
CNOMHBIA KoHAeHcaTop. Ho ero sHeproemkocTt Toxe oka3biBaeTCs
OYEHb HE3HAYUTENBHOM, B THICAYY PO3 MEHblUE AAXE PACCYATAHHOM
Dperkenem. Mexay Tem No NPUYMHEHHBIM PA3PYLLEHWSIM B3PbIB LAPO-
BOW MONHMM NPUPABHWBAETCS K B3PbIBY «OT COTEH rpammos ao 20 kr
TPUHUTPOTONYONAs. DTO BECbMA CONMBHBINA 30PAA BIPLIBYATKM.
[MOHATHO, 4TO TOKME CBOMCTBA LWAPOBOM MOMHWUWM HE MOTIM HE NpU-
BEYb K HEM BHUMOHWS TeX, KTO 3aHAT pa3paboTkoi Hoeoro opyxms. Ewe
B nexabpe 1960 ropa B amepukaHckom xypHare «Paauno. SnexkTpoHmka
nossunace ctates: «LLlaposas monnus npotns pakeT». B Hel wno nony-
napHoe obbACHEHNWE OPUTMHANBHON TMNOTE3bI COBETCKOTO duanka leTpa
Kanuuet, eiasuHyTon um B 1955 roay. O nucan: «<Ecnu 8 npupoae He cy-
WECTBYET MCTOUYHMKOB IHEPTUM, ELLE HOM HE M3BECTHBIX, TO HA OCHOBARMUM
30KOHA COXPOHEHMS SHEPTUM MPUXOANTCS MPUHATE, YTO BO BPEMS CBEYE-
HWS K LLQPOBOH# MOSTHMU HEMPEPBIBHO NOABOAUTCS SHEPTUS, M Mbl BbIHYX-
AeHbl YICKQOTb STOT MCTOYHUK SHEPTUM BHE OBbEMA LIAPOBON MOMHUMY.
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cnm B XVII Beke BOMLWNHCTBO HEOBBACHUMBIX SIBAEHMIM NPUPOAB, HQ-

6n10A0EMbIX HO 3emMne, NbITANKCh OTHECTH HA CYET BO3AYLLIHOTO AOB-
NEHUA, TO CTO AET CMYCTS MECTO AABNEHMUS 3AHANO 3neKTpuiecTro. Beaw
0 PpaHKAMHA NpeacTasnexns GONbWHMHCTBA UCCIENOBATENEN O NPK-
POAE SNEKTPUHECTBA BbINM YPEIBLIYAWHO CMYTHBIMM.

NencTauo HOBOM 3NEKTPUYECKON CHAbI MLITANMCH NMPUANCATL, HANPH-
Mmep, 3emnertpsicenus. «Passe He MOryT NyCTOTbI M NONOCTH BHYTPU 3em-
NnW, 3ANOMHEHHbIE BOAOW, MIPATb POSb YCUAUTENbHBIX NEAAEHCKUX Ba-
HOKS» — CrpALWWBANK CTOPOHHMKM 3TOM rMNOTE3bl. «3EMNETPACEHUS
MPOUCXOAAT NPX BbIPABHUBAHWK 3MEKTPUHECTBA MEXAY 3€MHOM KOpPOW
n atmocdeponl» — yreepxaanu apyrue. TpeTou BUGENM B SneKTpUYECT-
BE NPMUMHBI MCNOpeHUs BoAsl 1 BeinapeHus aoxas. OaHa 3a apyrow
BO3HUKIIO HECKONBbKO TEOPUM 3MEKTPUUECTBA, NOCTPOEHHbBIX HA OCHOBE
MEXAHUYECKUX NPEACTABNEHMA.

DNeKTpUYECKOe NPUTEKEHHUE MBITANMCE OBGBACHUT UCTEYEHUEM OCO-
6bix yactuu. [Motom Bespecywmin abbat Homne naobpesn 4ncto ymospu-
TENbHYIO TEOPUIO OAHOBPEMEHHOrO OTTOKA WM MPUTOKA 3NEKTPUYECKOM
matepuu. Ero MambilneHns He B COCTOAHMM Bbiii OBBACHUTL HI PA3HMLBI
MEXAY «CMONSHBIM» 1 «CTEKNAHHBIM» NEKTPUHECTBOM, HI PABOTLI 37EKT-
PMYECKON MAWMHBI ¥ NeHAEHCKOH 6aHKW. AHranuaHui Yunbsm YOTCOH,
OBHAPYXMBLLMIM, HTO KOXAHYIO MNOAYLIKY, HATMPQIOWYIO CTEKNHHBIA
AMCK SNIEKTPUYECKON MALLMHBI, CIEAYET 3a3eMNSTh, 3ASBMA, 4TO INEKTPU-
4ECTBO POXAAETCS BOBCE HE OT TPEHMS, O NONYHAETCs U3 3EMIMU U repe-
XOOMT C NOMOLLBIO HATUPAIOLLEN NOBEPXHOCTU HA CTEKNARHbBIA AMCK.

Cam xe PpaHKIuH Npeanonaran, 4To «B NPUPOAE CyLECTBYET 0CO-
6as «aneKkTpUYeckas CybCTaHUMs», OTIMYHAS OT OBLIKHOBEHHOW MaTe-
PUM B TOM OTHOLLEHMM, YTO HACTULLI NOCNEAHEN B3AMMHO NPUTAIMBAIOT-
CSl, @ YOCTUUBI NEPBOI B3AUMHO OTTANKMBAIOTCA ApYr oT apyrax. OH no-
naran, 4to Cy6CTAHLMA COCTOWT «M3 YPE3BLIYAMHO MAMbIX HACTUL, TaK



KOK OHW CMOCOBHBI MPOHUKATE B OBLIKHOBEHHYIO MATEPMIO, AAXE B CA-
MbIE NNOTHBIE METANEI, C BONLLIOH NETKOCTbIO U CBOBOAOH, KaK Bbi He
BCTPEHUS MPH 3TOM CKOMBKO-HWOYAb 3GMETHOTO CONPOTHUBIEHMS».

MNpu >Tom pacnpenenaeTcs 3NeKTPUYECTBO TOMBKO NO NOBEPXHOCTH
Tenq, KAK PacTeKaloWancs KMOKOCTb, 0Bpasys B OKPYXAiOWem Mpo-
CTPAHCTBE «3NEKTPUHECKYIO aTMOChepy».

Mpotus earspos ®paHknnHa BeicTynunn abbat Honne u mHorue
ero ctopoHHuku. PpaHuy3am He HPABUIOCH MORBMEHKE B TEOPHMK AME-
PUKAHLQA CHA MPUTXEHMS M OTTANKWMBAHWS. DTO NPUAABANO TEOPHH
HBIOTOHMAHCKWI xapakTep. PpaHuMs Ke B Te rofbl BOSRANA C ARMMUYA-
HaMK B MHAWK, 1 BCe QHIMMACKOE BLINO RA KOHTMHEHTE MANO Nonynsp-
HoiM. PpaHULY3CKME €CTECTBOMCMLITATENU NPEANOYUTANN BUAETL CYLL-
HOCTb 3MEKTPUHECTBA HE B MPOLECCAX, KOTOPblE 3APOXAAIOTCS W MPOUC-
XO[AT B CAMMX TENAX, d B TOM, 4TO AENAETCS B OKPYXAIOLWEM 3TH Tena
NpPOCTPAHCTBE.

Heoxuaannyio nopnepxky Teopus ®panknuHa nonyuuna e pabote
®patua Ynbpuxa Teogopa Snunyca. B bepnnte npodeccop actporo-
MHU M DOKTOP MEAULMHEL DMMHYC BMECTE CO CBOMM ydyeHukom Moran-
HOM Bunbke uccnenosan TypManuH v OTKpbIN €ro HEOBbIYHbIE SNEKTPU-
YeckMe CBOMCTBA. Tak BhiNG OTKPHITO €lle OQHO NPOSBNEHWE 3Araaoy-
HBbIX SMEKTPUYECKNUX CHT.

B nadane XV seka B Bpowiope ¢ 3abashbim Hassanuem «Kypbeahsle
cnexynaumu (Mnu ymoapehus) nioburens, KOTOPHIH OXOTHO BCErAd pa3-
MbILIASKET B 6eCCOHHble HO4YM» NOABUNOCH COO6LLL8HM8 O TOM, 4TO roni-
naxpusl npuseanu ¢ octposa Lleinokn kamerbs Typmanun, kotopeid, 6y-
AY4U HATPET, NPUTATUBAET M OTTANKMBAET H4ACTHYKK 30nsl, Cuily npnTs-
XKEHWUA TYPMANKMHA CHUTANY MATHUTHOMW.

Mocne cepun onbiToB 3nuHyCy 1 Bunbke yaanocs BEISICHUTb, 4TO npy
HEPOBHOMEPHOM HOrPEBE MMHEPANT HG €70 NPOTUBONONOXHbIX CTOPO-

7*



HOX BO3HWKAKT PA3HOUMEHHBIE 3IEKTPUYECKME 3aPafsl. 3TO 03HAYANO,
HTO NPUTHKEHNE TYPMANMHA UMEET 3MIEKTPUYECKYIO MPUPOAY, A HE MAr-
HUTHYIO.
MponayT roas, u 3ddexT, HabNIAABIWMICA B TypManure, Bynet oTkpbiT
ele pais ApYTMX BeLLecTBaX U Nony4ur Ha3saHue nMpo3NexKTpruHecTea
OT IPEYHECKOrO CNOBA «NMNPO» — «OFOHBbY.

B 1756 ropy yxe 8 MNetepbypre, kyaa nepebpanca SnuHyc, 3aHss
nocne mbenn Puxmana ponxHocTs 3asegyolwero Guanieckum kabuxe-
ToM Akagemuu Hayk, Beiwen ero TpakTat «OnbIT TEOPUKM 3NEKTPUHECTBA
“ marHetnamar. Bo BBefieHUn aBTOp pacckasbiBAET, KAK OTKPHITHIA MM
3PPeKT B TYPMANUHE HATONKHYN €r0 HO MEICAL O MMyBOKOM CXOACTBE
3NEKTPUHECKMX M MATHUTHLIX SBneHuid. Beas [0 3TOro TONBKO MarHut
MMEN BCEMAO ABA NOMKOCA, A TENEPb WM HAFPETHIA TYPMANUH OKa3ancs
obnopatenem aunonsHoro 3¢ dexta. Bor tonsko nodemy? B uem npuum-
HO OBHAPYXEHHOTO ABNEHNA

YueHbiit OTKA3BIBANCS AXE OT OBCYXAEHWUS NPUPOLLI CUN MPUTAXE-
Husa 1 otrankueanus. OH cceinancs Ha HbloTOHA, KOTOPbLINA TAKXE He 3a-
HUMQTICA BEIICHEHWEM NPUUKH BCemmupHoro Tarotenust. OgHako npu Bonee
BHAMOTENbHOM MPOMTEHUU U3 TEKCTA «TPARTATA» MOXHO BbINO MOHATL,
YTO CUNbI NPUTSKEHUS U OTTANKUBAHKA, RENCTBYIOWME HA PACCTOSHMH,
BNSIOTCH YHUBEPCAbHBIM CBOMNCTBOM 3NEKTPUYECKMX 3OPAAOB, TOYHO
TOK X€& KOK NPUTXEHWE — YHMBEPCA/bHOE CBOMCTBO TEN B MEXAHUKE
Hslotona. 3a cybetaHupio, obnaaaiowyio CBOHCTBAMU 3MEKTPUHECKOTO
APUTHXEHUS U OTTANKMBAHMUA, DMUHYC MPUHUMAN HEKYIO ELUHYIO NEKT-
PUHECKYIO KMAKOCTb, NPeanoxeHHyio PpanHkaMHOM.

o aHANOrMKU € rTMNOTE3aMM, BEICKO3OHHEIMIA B TEOPHM SNEKTPUYECT-
BQ, SNMHyC cTpomn v Teopuio marHetyama. On npeanonaran CyLecTeo-
BGHWE MATHUTHOM XUAKOCTH, 4ACTULbl KOTOPO# BIAUMHO OTTQIKMBAIOT-
ca. Bce Tena oH penun Ha 6e3paznuuHbIe K YOCTULAM MATHUTHOM XMA-
KOCTM 1 NPUTSTMBAIOLLME MATHUTHYIO XMOKOCTb.

MNpasga, 3akon HeloToHa yTBEpXAQN, 4TO BCE Tena npupofs CBS3a-
Hbl APYT C APYTOM CUAAMM NPUTAXEHKS. [0 TeopuK Xe 3nuHyca 4acTh-
Ubi AOMXHbI OTTANKMBATLCSK APYT OT APYra. IT0 0BCTOATENLCTBO CMYLLA-
no BCeX, BKMIOHAS U CAMOTO QBTOPA TEOPUM.

Pabotbl SnuHyca cpasy xe CTanM WMPOKO M3BECTHbI M OKA3AAM
BIMAHME KAK HA B3rMsfbl GUIMKOB €70 BPEMEHU, TAK M HA AQNbHEALIEE
PA3BMTUE HOYKM OB 3NEKTPUYECTBE. DMMHYC 6ABA W He NEPBLIM NpUMe-
HUR MOTEMATUKY NS OMUCAHMA 3NEKTPUHECKUX W MATHWUTHBIX SBIEHWA.
A 370 No3BONMNO eMy CAENATL MHOTO O4YEHb MHTEPECHBLIX NPEANONoXe-
HUX, NPEABOCXMTUBLIKX Bynylumne oTkphiTna. Ha ero BuiBOAbI CCbiNAnUch
Kaeenamniw u KynoH, o ero teopun nucanu ¢paHuysckue aKapeMmku
Hannac, Kysen v Jlexangp. O Hem ynomuHanu Bonetra u @apagei.



Lo nossnenma pabotsl SnuHyca ¢puanku Bbinu yBEpeHbl, YTO B3aM-
MOAENCTBUE HASNEKTPU3OBAHHBIX TEM C HEHA3AEKTPUIOBAHHLIMK BMO-
HE BO3MOXHO. SMNyHYC Xe YTBEPXAAN, YTO NKLb NOCNE TOTO, KAK 3apaa
OLHOTO TENA BbI3OBET NOSBNEHME 3APSAQ HA APYTOM, OHW MPUXOART BO
B3AUMOAENCTBUE. DTO BbINO COBEPLIEHHO HOBbIM NPEACTABNEHNEM, KO-
TOPOE NPUWNOCH BECHMG KCTATH BMNOCNEACTBMM, KOTAA Obifin OTKPHITHI
SABNEHWA SNEKTPUHECKOW U MATHUTHOW MHAYKLMK M MONSPU3ALMK Ten.

MHTepecHO 1 ero yTBEpPXAEHWE O TOM, HTO SMEKTPMYECKas maTepus
CYLLECTBYET TOMLKO B TENAX M OTCYTCTBYET B NPOCTPAHCTBE, rAe AGUCTBYIOT
3NEKTPUYECKME CHMlbl. 3AECh INUHYC AOBONLHO BIM3KO NOAXOAUT K NOHS-
TUIO SNEKTPUYECKOTO M MATHUTHOTO MOMS, KOTOPOE BO3HUKIO U NONYUUIO
passutie B huanke cneayoLlero cronetus B pabotax Makcsenna.

Cam 2nuHyc Hegonro 3aHumancs B Poccuu HOYHYHOM BesTensHOCTLIO.
Mo xenanmnio Ekarepunsi || on 8 1765 rogy nputan na ceba saboty
O BOCNUTAHMM BENUKOro kHa3a [lasna HeTpOBM"IG. M c tex nop 3axHu-
Mancsa rocyncpcmeHHoﬁ 0EeATENbHOCTbIO B CTOMMYHOM 6lOpOKpOTM‘-|e>
CKOM annapare.

3aHSATHIR NPUABOPHEIMU UHTPUIAMM, YHACTHUK MHOXECTBA HA4MHAHWA,
SNUHYC MaNo BHUMAHKS YAENsn CBOER AONXKHOCTH Npodeccopa ¢pusmn-
K B aKQaemuu. Sto npUBOAMNG Ero K YaCTbiM CTONKHOBEHUAM C Nomo-
HOCOBbLIM. B3OMMOOTHOLU6HM‘R O6OMX y‘-ieHbIX OCTABAANY XenaTb ny4uwe-
o HA NPOTAXEHUIt BCETO X COBMECTHOTO CYLLIECTBOBOHNSA B AKQAEMUU.

Koraa noaun 3HGIOT MAno, OHW NPMAYMbIBAIOT rMnoTedsl. A ecny Bne-
peau rmnoTesbl WECTBYET ELLE U TEOPUS, TO, 3HOUMT, Moau 06 3TOM BO-
npoce 3HaloT ewe MeHbite. CNpaseaMBOCT PAAY HYXHO PAccka3aTth
O BO3HMKHOBEHMM €lle OfOHOM TEOPWM BNEKTPUYECTBA, O4YEeHb CXOfA-
HoW ¢ Teopuen [iode, Ho poausleics HesaBucumo U He Bo Ppanumny,
a B AHMuK. 2Ta TEOPHS CHIPANG HEMANIOBAXHYIO POIb B YCTAHOBMEHWM
B3rNSAOB HO NPUPOAY NEKTPUHECTBA.

Cnyuunnocs 310 Tak. Bo spems oaHoro va saceparuit JlongoHckoro
koponesckoro oblecTtsa cap Po6epT Cummep nokasan Kofneram Boe-
CE HE 3HAYMTEJIbHbIA OMbIT: SNEKTPHUYECKOMN MCKPOIt OH Npobun Bymary.
Kpas otBepcTis okasanucs 3arHyTtsimm B 06e cTopoHsl. Mouemy?

IxeHTnbmenbl noxanu naedamu, Yro xe, No-BMAMMOMY, 3TO elle Oa-
HO 3QrafkQ TAUHCTBEHHOTO 3NeKTPMYecTsa. MHOTME SBREHMS MOKA 4TO
HE HOXOAAT TONKOBAHMWIA, A ECU U OBBACHAIOTCA KAK-TO CYULECTBYIOLLM-
MU TEOPUSMM, TO HOCTONBKO TYMAHHO, Y4TO AAXE CAMW ABTOPbI TEOPMI
MALYT 3T OBBACHEHUS HEOXOTHO.

— S mory snonHe 4cHO 0BbACHUTL NIOBOE M3 YKA3AHHBIX SBNEHWH,
OXEHTIbMERBI, - CNOKOMHO oTBETUR Cap PoBepT, nogHumascs co caoe-
O MeCTa W NOAXOAS K CToNy. — Ho CHOHANG elte OfuH ONbIT...

Ow B3sin cTyn 1 nocrasun ero Ha crton. [Nocne 3toro ecrectsoucnsiTa-
TEMb C BESUKUM KPAXTEHMEM, OO Bbifl OH YENOBEKOM YXE HEMONOABIM,
B306PAsCH TyAa Xe, YTBEPAMACH HA CTYNE U MONPOCKA NOrACUTb CBEYH.



3auHTepecoBakHbie Ynexbl obwectea cronnunuck Bokpyr. Cap Po-
6epT cHan bawmaku. A KOrAa OH HAYAM CTAMMBATL C HOF YYIKM, KOE-KTO
W3 npucyrcTByloWwMx noaancs Hasag... CrpaHHoe yypadecteo? Bnpo-
4eM, QHINMYCHE YBAXAIOT Yyaakos. [laxe CYMUTaIOT, YTO YYAAKM ABMXYT
nporpecc.

Csp Pobept Hocun ase naps! wenkosbix 4ynok. Ha ogHow Hore y He-
ro 66110 ABa Benbix 4yNKa, a Ha BTOPON Noa Bentim CKPLIBANCH YEPHBbINA.
MpucyTetBylowme He Be3 yaMBREHMA 3GMETUNM, HTO NPU CTACKUBAHMM
OAHOrO 4yNKA C APYroro Mexay HUMW Npoberanu >nexTpuyeckue uc-
kopku. Bnpouem, uto xe yausutensHoro? Beab cap Pobept tpernem Ha-
SneKTpM3oBan ceoto ofexay. Ho BOT Yynku cHaTsI. ..

— Mpouwy ceer!

Caeun Bbinu 3XKKEHbI M NOCTABAEHS HA CTON. M BCe yBuaenu, uTo
CHSITHIE YYTIKM HOLYNMCb, KAK Bbl4by fy3bipH, TAK H4TO UX MOXHO Dbifio
noctasuts ctoima. Ho rmaeHoe 6bino He 8 3Tom. Cummep noarec aga
6enbix uynka apyr k apyry. OHU OTTONKHYNCE U CTPEMUTENBHO PA3OLU-
fIMCh B PA3HbIE CTOPOHI.

— To4HO TaK Ke OTTGNKMBAKOTCA APYr OT APYTA WM YEPHBIE HYNKM, —
FIAKOHMYHO MOBEAAS OH NPUCYTCTBYIOLLMM.

OpHAKO CTOUNO eMy NOAHECTH Benblit YyNnoK K Y4EPHOMY, KaK TOT
K HEMY HEMELNIEHHO NPUTSHYCA.

— B 4em npuumHG pasnMuHoOro noseseHUs Yynok, OTNMHAKOLMXCH
TONBKO LIBETOM, AXEHT/IbMEHbI?

OuwenomineHHbie AXeRTNbMeHb mondanu. Toraa cap Pobept npogon-
KHAN:

— [Mo-Buanmonmy, B cocraee kpackn?.. Ho kTo He anaeT, 4To YepHyio
KPACKY NOMY4aioT KPACKILLLMKM M3 HEPHUIbHBIX OPELWKOB W XENEIHOTO
Kynopoca? [fie xe 3aech NPUYUHA NPUTAXEHNS W OTTANKMBAHMAS.. A BOT
HE O3HAYAET M NPOAEMOHCTPUPOBAHHbINA OMbIT, YTO B CBOEM ECTECTBEH-
HOM (HEHO3NEKTPUIOBAHHOM) COCTOSHWM BCE Tena coaepxar e cebe
ABG POAQ 3/EKTPUYECTBA — MONOXMTENLHOE U OTPUUATENbHOE, KOTO-
pble 1 NepexoasT Mpu TPeHUK ¢ Tena Ha Teno. M ecnn Ha Tene ckonumncs
13BLITOK OAHOTO U3 BMAOB SNEKTPUHECTBA, OHO MPOABNAET AENCTBUS HA-
3N1EeKTPM3OBAHHOTO.

— bpaBo, cap Pobept! 310 npeanonoxexue pencrentensHo obwsc-
HSIET MPUYUHBI MPUTAXEHUS M OTTANKUBOHWUS HABMEKTPU3OBAHHBIX PA3-
HbIMW POACMU INEKTPUHECTBA TeN. ..

Tak BO3HMKIA eLe OAHA TEOPHS O CYLUECTBOBAHMM ABYX NPOTUBONO-
NOXHBIX U HERTPANM3YIOWMX APYT APYra BUAAX MEKTPUYECTBA — NONO-
XWUTENBHOM W oTpuuaTensHom. Beab Pobept Cummep He 3Han, 4To 3a
ABOALATL NeT [0 Hero ¢ppaHuy3ckui ectectsomcnuitatens Xan Jode
yXe BbIABMran nogobHyio runoresy.



Brauane YU€HbIe CYUTANN, 4TC YHUTAPHAOR v OYANUCTUYECKQq MMnoTe 3kl
NPUMEDPHO OQMHAKOBO obbRCHIAIOT HG6J"HO,HGthle nexTprnNecKke apne-
Hus. Ho ckopo obHapyxunocs, 410 ¢ nomouwsto sarnagos Jiope—Cum-
Mepa nerve obBSCHUTL LENLIA PRa SBAEHUA, He MOLAGIOWMXCA TEOPUM
EAMHOM knaKkocTu. flerye oKasanock NOHATL UHAYKUWIO, TO €CTh 3NEKT-
PU3AUMIO Hepes BNniHKE. A PACTONKOBATL HENOHATHOE AC CUX NOP OT-
TANKUBAHKME OTPULATENbHO 3APAXKEHHbLIX TEN C NOMOLLBIC ABYX BUAOB
3NEKTPUHECTBa MPOCTO HUYEro He CTOUNO. HeT, HeT, onpeaeneHHo
Q4YEHb MHOIOE U3 TOTO, HTO ABNANOCH HENPEOAONMMbIM A7 yHMTOpHOﬁ
rMNOoTE3bl, AYAnuCTU4ecKas rmnotTesa obwacHsNa 3anpocro. Bbinu m apy-
rme ﬂp06ﬂ8Mbl, pa3pewinsLllmecs ¢ BBEAEHMEM HOBbIX B3rNgAo0B.
OgHako Bpems runoTtes sakoHuunock. Bee octpee owywanm uccne-
AOBATENU HEOBXOAUMOCTD HAYHUUTLCR UBMEPSATb U PACCHYUTLIBATL CHITb,
onpefensioline B3aMMOLEHCTBME MEXAY HO3NEKTPU3IOBAHHLIMKA Tena-
M. «CoBpeMEHHBIE TEOPUU, — MUCAN M3BECTHBIN AHIMMACKMIA YYEHbIX
Nxo3zed lpuctnn 8 1767 ropy B ceoeit pannei pabore «Mctopus
INEKTPUYECTBA», — HE MOTYT AATe HOM HMYETO JYYLLEro, KAk NUllb HA-
BECTM HAC HO HOBBIE dKCMepPUMEHTbI». [ng Toro utobbl ABMraThes Aanb-
e, HYXHO BbiNO OTKPBITE KONMYECTBEHHbIE 3AKOHLI, KOTOPbIM Bbi NoAYH-
HANUCh SMEKTPHHECKNE Cuilbl. HyXHO Bbino HayuuTbCs cumTtaTs!..

apns Onocted Kynow 6ein 8oeHHbiM MHxXeHepom. Popunca ow
8 1736 rogy B Auryneme. Yuunca B [apuxe. OkoHuue yueby, no-
CTYNUI HO BOEHHYIO CyXBY 1, NPOCAYXMB HECKONBKO NET B PA3HbIX rap-
HM30HAX, BRIWIEN MO HE3HopoBbld B OTCTasKy. Cnepyer oTMeTUTb, 4TO
BCe rofpl cNyXxbbl OH HE OCTABAAN HAYHYHBIX 3AHATUH, UHTEPECYSCh UC-
CNeJoBaHUAMN B OBNGCTU MEXAHMKM, MOTHETH3MA U 3neKTpuyecTea. 3a
CBOM HAyuHbIE PABOTHI, NOCNYXKMBLUME YAYHILEHMIO YCTPOHWCTBA KOMNA-
ca, Kynon nony4un npemuto [Napuxckon akagemin Hayk. A aga roga
CNyCTs — BTOPYIO NPEMMIO 30 «TEOPUIO NPOCTLIX mawwmk». B 1781 ropy
ero nabpanu 4neHom akagemmu. M ckopo oH CcTan ofHum u3 reHepan-
MHCNEKTOPOB MUHUCTEPCTBA HAPOAHOIO MPOCBELLEHMS.
Nayuus senenune kpyueHus kax aedpopmaunio ynpyrix ten, Kynow
8 1784 rogy nsobpen KpyTurbhble BeCbl — HEOBLIKHOBEHHO 4YBCTBM-
TEMbHBINA NPUBOP, € NOMOLWBLIO KOTOPOTO MOXHO BbINO MIMEPATE COBCEM
cnabsle B3anmoneincTnn. CocToanu OHM U3 TOHEHBKOM HE MPOBOAALLER
31EKTPMUECTBO NANOYKM, NOABELIEHHON TOPU3OHTANBHO HA KOHLUE NPo-
BONOYHOro sonocka. [anouka 30KaHYMBANACE KPOXOTHbIM By3MHHBIM
Wwapukom. Papom Haoxoauncs elle OaMH TOKOM e WAPUK, HOCAXEHHbIN
HO HETMOABUXHbIA BEPTUKANLHBIK U3ONMPOBAHHLIA cTepxeHb. HaanekT-
PHU3OBAHHLIE OBMHAKOBO, WAPUKM BIAUMHO OTTankuBanuce. [1pu s31om
NOABMXKHEIA WWAPWK 30KPYUYMBAN MPOBONOHHBIA BONOCOK. 3AKOHbI KpyYe-



HUs, HataerHbie KynoHom, no3sonsnu M3MepsTb KAK Cuay OTTANKMBQ-
HUA, TOK U CUNY NPUTSXKEHUA 3APSKEHHbIX WAPUKOB, G MOTOM M MATHM-
T0B. [TpOAENAR MHOXECTBO PA3 OAHM M Te Xe U3MepeHUs, YTobbl naba-
BUTbCS OT BO3MOXHOM Ownbky, KynoH o606wumn vx 1 BbiBEN 3AKOH, MO
KOTOPOMY CNefoBano, YTo 3neKTpUYeckue 3apsabl B3AUMOLAEACTBYIOT C
cunok, obpaTtHO NPOMOPLMOHANLHONR KBAZPATY
PACCTORHUSA MEXAY HUMM.

Panbwe KynoHa npeanonoxexue o Tom, 41O
CUNA B3OMMOAEWCTBUS [BYX HAIMNEKTPU3OBAHHLIX
Ten AONXHa 6biTb OBPATHO MNPONOPUMOHANBHA
KBAAPATY PACCTOAHUIA MEXAY HUMM, YXE BbICKA3bI-
san [xosed lNpuctin e «Mcropum snextpuue-
CTBA», HAMMCAHHOM NO HacTofHWMo PpaHkIuHa.
B oauH una ceoux npuesgos 8 Anramio Dparknu
B beceae c [puctam obpatmn ero BHUMAHWE Ha
TO, 4TO NTPOBKOBLIE LIAPKKH, MOABEWEHHbIE BHYTPH
METANNUYECKOro COCYAA, He OBHAPYXMNM HUKAKO-
o BO3NENCTBUS CO CTOPOHbLE CTEHOK HO3NEKTPHU3O-
BaHHoro cocypa. Cam PpaHknmk He cmor obbsic-

LLapns Jriocten HUTb NpKYKUHBL HaBmopaemoro asnenma. [puctnu
Kynon B koHue 1766 ropga nostopun oneir PpanknuHa
(1736—1806)

W BbICKA3an npepanonoxenue: «Henb3s nu 3aknio-
YUTb M3 3TOTO OMBITA, YTO BNEKTPUYECKOE NPUTIXE-
HME NOAUNHACTCS TAOKOMY XE 3QKOHY, KK W TAroTeHue, TO eCTb OHO W3-
MEHRETCA NPONOPUMOHANLHO KBAAPUTAM PACCTOAHUS».

370 npeanonoxexune He 06PATUNO Ha cebs BHUMAHUS COBPEMEHHM-
k0B. M k TOMy Xe OHO Bbino Tonbko npeanonoxexnem. [lokasan xe ero
KynoHl..

B kauectse runoTessl o npupoae anexkTpuueckon matepun Kynow
OPUHAN CYLLECTBOBGHME ABYX 3JNEKTPAYECKMX KMOKOCTEH — MONOXM-
TENbHOM M OTPUUATENBHOM. DTy XE& TMMNOTE3y OH PACNPOCTPAHUA U Ha
MariuTHele Tena. Ero TeopeTiyeckie BbiBOAEI MO3BONUIM YHEHBIM B ACNb-
HeMllem BbIMMCNSTL pacnpefeneHle SNEKTPUYECTBA MO NOBEPXHOCTH
TeN NPABMIBHOM POPMBI U AANM HANPABAEHKE MPUMEHEHMIO MATEMATH-
4eCKOro QHaNM3a B Hayke o6 anekTpuyecTse.

Tak v BOLIEN B HAYKY 3AKOH O B3AUMOAENCTBMU SNEKTPUHECKMX 30-
PAA0B NOA Ha3BaHWeM 3akoHa KynoHa.

Ha nepebix nopax Morio nokasatses, 4to otkpbiTue KynoHom 3ako-
HO B3AMMOMAEHCTBUS SNEKTPUHYECKMX 3APAAOB HE BHECNO HUKAKUX Kap-
OMHONbHBIX U3MEHEHMI B PA3BUTME yueHus oD snextpuuyectse. Jluwe
ABAALGTb MSTh NET CNyCTs, KOraa GppPaHLy3ckuit yueHsi [lyaccoH ¢ no-
MOUJbIO 3TOTO 3AKOHA PELIUN MATEMATMHECKYIO 3ala4y O pacnpeaene-



KpyTtuneHete seckt Kynota

HMU 3apaaQa No NOBEPXHOCTM MPOBOARMKA, UCCNEROBATENU NONXHbIM
O6pO3OM CMOTNHM OUEeHUTb ero 3HayeHue. Ceromm, ornaAapiBas NyTb,
I'IpOl;iﬂ,eHHb[ﬁ HENoBEHECKMM NOIHAHNEM 3Q ABA C NULLUHKUM CTONETUA, Mbl
BUAOAMM, 4TO MMEHHO HO nepuop pC|6OT KyﬂOHO NpUXoanTCa HAYANO HO-
BOM 3MOXM B Pa3BUTUKM HAYKH 06 SNEKTPUHECTBE — SNOXM KONUHECTBEH-
HbIX COOTHOLLEHUH,

nycrs 6onee nonyseka nocne Toro, kak 3akon Kynona nonyuun

oduuMansHoe NpU3HaHWe, anmuitcknin ¢uank Oxeimc Knepx
Makceenn pasbupan pykonucu [enpn Kasenauwa. Cpeau noxentesiumx
OT BpemeHu Bymar OH CIYHaRHO HATKHYNICH HO NPEKPACHOE ONbITHOE A40-
KO3aTebCTBO BbIABMHYTOM [puctnu runoteabl. OTHOCUAKMCE 3TU OMBITHI
npumepHo k 1773 rofly, To ecTb HO ABEHAALATL NET onepexanu paboty
Kynona. Kem xe 6bin Tenpu Kasenaui, ocTaeuBlmMi HeonyBnmukosaH-
Hbim Benukoe oTkpbiTue Beka? Ero purypa HeobbiuHa 1 npumedaTensHa,
Q ero Tpyasl BOCTOMAHbI TOro, 4TOB O HUX pacckasdate nogpobHee.

B 1731 roay 8 cembe nopaa Kapna Kasenguwa, repuora Oeson-
WIMPCKOrO, POAWICS BTOPOH chiH. PebeHok yBuaen ceeT B 6narocnoseH-
Holi Huuue, rae ero monogas mMatk nbiTanack BepHyTs cebe 3n0pOBbE,
notepsHHoe Ha Beperax TymaHHoro Ansbuora. Yeel, aBa ropa cnycrs,
KOrAd ee MANeHbKWA CbiH, MONYYMBLUMA UMS [€HPH, TONBKO HAYMHAnN ro-
BOPWTb, OHA yMepna. Manbumka XAana HesasuaHas cyas6a MNaawmx



ReTel M3 AHMUACKUX apUCTOKPATHHECKX Gamunmin. [eHpu He mor Ha-

CNefoBATL repLOrCkuiA TUTy. A B CBA3WM C TEM, YTO BONEM Cyasbbl OH

OKA3aNCs MAGALMM B POAY, MY HE MPMXOAMIOCH PACCHMTHIBATE U HA

damunsHoe coctoaHue. YcBous 3710, oHblin Kasengun pas v Hascerga

OTKA3ANCA OT YECTOMOBUBLIX MbICNEH, COCPENOTOUMB BECE CBOW WMHTE-
Pec Ha eCTECTBOSHAHMM.

FeHpK POC HENIOAMMBIM, 3AMKHYTHIM peber-

KOM, C HEAETCKMM B3MNAA0M MyBOKO NOCAXEHHbIX

rmas. Ha kaxnoe sameuvanue oH pearuposan 6o-

NE3HEHHO, NOLO3PEBAs MNOKYLWEHWE HG CBOIO He-

3ABUCMMOCTb, COMOCTOATENBHOCTE M FTOPAOCTL.

OH nonyuun xopoLuee AOMALLHEE BOCTUTAHKE.

Orel, yBNEKABLIMMCA BONPOCAMH METEOPONOMMH,

MHOTO BpEMEHM YAENsN mnagemy cetry. [1puene-

KOsl 7O K CBOMM OMBITAM, YYMN CTPOUTL MPUBOPSI.

Mo3aHO NO CPABHEHUIO € OKPYXQIOLLWMMMU NOA-

POCTKAMMW MOCTYNUA oH B [uTepxayc — ofMH M3

konnepxen Kembpupxckoro yHusepcutera. Ho

npoyuunca Tam Heponro. He xenas ua ropaoctw

noaseprarscs 3k3ameHam, [eHpu nokunyn Mutep-

Fenpn Kasenau xayc. OH yeAUHUNCS B CBOEM AOME, CBEN A0 MR-

(1731—1810) MYMQ NOTPEBHOCTH, YTOBbI MPOXMUTE HA MMEIOLLMIA-

sl HEBONbLLIOH AOXOL, M MONHOCTBIO OTAANCS HAYKE.

MpumepHo ¢ 1764 ropa ox nposen cepuio uccne-

posanmit rasos. OAHAKO U 30eCk, HE XeNas NPUIHABATL Yel-Nbo oBTO-

PUTET, NOMHLIA Be3pA3NMUMa K OKpYXaoWemy obEeCTBY, He NyBaMKo-
BAN CBOWX Pe3ynsTAToB.

B 3mh roasi cnoxuncs okoHuaTtensHo ero xapaktep. CoBpemeHHMKH
PACCKA3LIBAIOT, 4TO C Aomalhmumn Kaserauin oBbacHINcs no npeumy-
LWEeCTBY XecTamM. Tak Bbino kopoue. OH He BBIHOCHI NPUCYTCTBUS KeEH-
WMH M CTAPANCs He 30BOAMTL BOOBLLE HUKAKMX HOBbIX 3HAKOMCTB.

B copok oanH rog oH nofay4nn orpoMHOE HACMEACTBO OT YMEpPLUEro
ASOM, HO 3TO HW HA HOTY HE MIMEHWNO ero npusbibek. Passe yto oH cTon
TPATUTL BE3 OrNALKK AEeHBIW HA MOCTAUHOBKY 3KCMEPHMEHTOB M HA NO-
nonHeHue csoein Gubnmoreku.

McTopus He OCTOBHNG HOM NOAIMHHOTO MOPTPETA 3TOMO YHEHOrO.
CylecTByEeT TONBKO PUCYHOK, ABARIOLUMIACH COBCTBEHHOCTBIO BpuTah-
ckoro myses. OH, npasaa, 6onbile NOXOX HA WAPX...

B. M. Kapues B 6uorpadumu Makcsenna npusonut nioboneitHoe onu-
canwue [enpu Kapenguua:

«CTPAHHAS HEMIOOMMOCTb, NAHUYECKAS BOA3HD XEHLMH, YrPOMbIA
XAPAKTEP, MOMYANMBOCTL. BUSIMUBLIA ronoc, ¢ KaKMm-TO BENUKMM TPY-



AOM McToprailwmiics ua ropna. [lpysbs snoynotpebnsnu ero fosepuem
B NONb30BAHMM ero BUBAMoTexoi. HeaHaxomubl He MOTIM 1 AyMaTb O Npw-
rnawexnn B pom. Bce, 4TO OH penan, oH, KAsanock, Aenan C BenuKUm
TPYAOM: NUCAn, XORNA.

CrpaHHOM Ka3anack €ro NoXoAKa, BuICTPAs, HO BMECTE C TEM KAKAs-
TO BOME3HEHHAs M UCKYCCTBEHHAS, Henerkas. Xoamsn oH, 4Tobsl HU C Kem
He 3[OPOBATLCS, NOCPEAMHE MOCTOBOM, MexXay dkunaxamu. Ko Bcemy,
4TO He kacanock Hayku, KaseHpuw Hbin XoNoAHO-He3pA3AnYEH, HUKOT-
AQ HE CRbILANK, 4TOBbI OH O 4eM-TO OTO3BANCA BONee UM MeHee NONO-
KUTENBHOY.

TakoBa XAPAKTEPUCTUKA 3TOTO YENoBEeKA — BOMIOWEHMS QHMWMA-
CKOM 3KCLUEHTPUYHOCTH n wypadectaa. M smecte ¢ Tem KaseHamw 6Gbin
Bnectswmm yueHbim. B ero manyckpuntax Makcsenn Hawen onucaHne
YAUBMTENbHBIX MO TOHKOCTM, OPUIMHANBHOCTM 3QMBICAA W MO BbINOHE-
HUIO 3KcnepumeHTos. Llensiit psg BenukonenHsix oTKpiTHi Gbin caenan
MM 30 3aKPbITIMA ABEPSMK aomawHei nabopartopuu. OTKpsITHi, O KO-
TOPbIX OH U HE NOAYMAN OMOBECTUTL YHEHbIN MMP.

«B cBomnx pykonucax, — nuwetr Makceens, KOTOPbIf NsTb neT pasdu-
pan pykonucHbiit apxue KaBenouwa, rotoss 25 nakeTos MaHycKpunTos
K M3AAHUIO, -- OH OBHUPYXMBAET 3HOKOMCTBO C 3QKOHAMM NAPANENb-
HOrO U NOCNENOBATENBHOTO COEANHEHNS NPOBOAHUKOB, OGHAKO, ANS TO-
ro 4TOBbl NPONMTL CBET HA CMBICH €70 CIOB, HYXHO OBpATUTLCS K Ero
onybnukoBaHHO cTatee (o ckate-Topreso). OH nposen Becbma 06-
WHPHbIE MCCNEAOBAHMA B OBNACTM NPOBOANMOCTM CONEBLIX PACTBOPOB
B TPYOKAX, KOTOPBIE MOXHO YNopobuTh MPOBONIOKAM M3 PA3HLIX META-
noe. Cosnaetcs BNeYaTneHne, 470 OH JOCTOMH elle BOnbLIMX novecTel,
Tak Kak oH npes3owen OMa 3a4onro Ao Toro, KAk Hbinu OTKPLITE NOCTO-
AHHbIE TOKM. Ero MamepeHus eMKOCTH 30CTABNSIOT HAC NONOTETh B KA-
BEHAMLWICKOM NaBOPATOPHUM, NPEXAE HYEM Mbl LOCTUTHEM TOYKM, FAE OH
OCTAHOBMWICS...»

YOMBATENLHO, 4TO BCE €ro OTKPbITUA BbiNk cAenaHsl 4O TOro, Kak
B PYKOAX 3KCMEPUMEHTATOPOB MOSBUNCS NEPBbIA SNEKTPUYECKMN dne-
MEHT — BOMLTOB CTONG, AGIOWMIA, XOTb U KPATKOBPEMEHHO, NOCTOAHHbIA
ToK. McTounmkamu anektpuyectsa Kasengmiua 6einu nerko berylime o6-
NaKa, Hecylire B cebe eABA yNOBUMBIE 3APSALI, 1 HEHQAEXHAS NEKTPK-
yeckas malwuHa. «Ero eauHcTBEHHBIM HEecuacTbem, — Aobaenser Makce-
Benn, — BbINO TO, Y4TO OH He Umen anekTpomeTpa TomcoHa... M Tem He
meHee... OH HaWen AU3NeKTPUYECKHE NOCTOAHHbIE ANS CTEKNQA, CMOTbI,
BOCKQ W T. N.».

Tonuaiiume nameperus Ebinn npogenansl Kasenanwem paktuueckm
6e3 KOHTPONbHLIX NPUBOPOB — KX elle NPOCTo He u3obpenu. Eannct-



Onuir Kasengmwa,
NOKA3NBAKOLMN,
4TG NEKTPUYECTBO
pacnpepensercs

- TOMLKO MO NOBEPXHOCTH
MPOBOAHMKA

REHHBIM PEMCTPUPYIOWMM NPHBOPOM YHEHOTO LIl OH CAM 7 €70 CTOMb
Ke monqanuesii cnyra Puiapp — «puanonoruueckuit ranbBaROMeTp».

DaKTU4ECKM OH IPEABOCXUTUI OTKPbITUE 3aKOHA KynoHa v patibiue
dapapes HAWeEN BAMAHUE AMINEKTPUKA HA EMKOCTh KOHLEHCATO-
pa. Kpome duanueckux onuitos, KaBeHANWW MHOTO 3GHMMANCH XMMUERA.
3 1766 rogy ok nony4un BOLOPOA WM YIMEKWUCEHA A3 U USMEDPUI MX
znothocTe, B 1789 ropy onpenenun xonmyecTso KMCNOPOAQA B BO3LOYXE,
Hawen coctas 8ogsl. [IuTa cBoero Beka, oH Hbin Tem He MeHee CTOPOH-
HUKOM TEOPUM (BIIOTUCTOHA U UMEHHO C 3TUX NO3NLMiT OBBICHIN pesyilb:
TAThl MHOTUX XMMMYECKMX SKCMEPUMEHTOB,

3akonuue opHy paborty, Kaseraunw sanumancs cnegytolei npobne -
MOM, +'1 CIOBOM MYBNUHHO He OBMONBMBLUMCS O CRENAHHBIX OTKPLITY... ..
YaoueutenoHuit xapaktep! Brpoyem, musantponus U OpUrMHANLHOCTL
HE CTONMb YX YHWUKA/bHBIE XA4ECTBA "EHUEB — rEPOER UCTOPKUM HAYKHM.

Kasenanw Hukoraa He 6onen. STnuib HO BOCbMAGECITOM FOAY KU3HM,
BriepBble NMOYYBCTBOBAB HEAOMOTAHWE, OH MoHAN, YTO ymupaeT. [loTpe-
BoBan, 4TOBbi HUKTO ¥3 CNYr HE BXOMMI B Er0 KOMHATY, A BPAYY, NPH-
BhiBLIEMY K HEMY, 3QMPETHN NoMoraTs cebe.

Takos 6bin 5TOT YAMBUTENbHbIK YENOBEK, TEHWANBHBIA YHEHbIHA, BO
MHOTOM OMEPELMBLLINIA CROE BPEMS.

Tereps nyTellec sue No BPEMEHU NPUBOAUT HAC & UTANBSHCKY ~ rO-
nog bonohbio. © ¢ kanewpape pata: 26 centsabpa 1786 roac.

MbI UAEM MO YIKMM W + DUBBIM YIOHKAM BAOME BECHMCAEHHLIX W, YBbI,

obsetwaoswmx nanayuo Xl u XIV sexos — spemenn pacusera ropoaa.

Muorouucrnerreie NOpT - U apxogsl, 3ybuateie cremt: U BaweHky, sbi-



2xcnepumentansHbift cton Gononckoro ¢uanonora Jlynaxn [anssaru

KPOLUEHHBIE 2 CE, "I3 11 PO3OBATHIA L 36TQ, NPUAAIOT OF DY: “THOLLEMY ON-
£32 € FAblli KONOPUT. YRUUbI E2AYT k LEHTDANBHOW ~NO O M, HO HAWA
uens — 3HameHuTslit bonoHckmit y-usepcuter. 3a spems CBOErO Cy-
ulecteoBaHug, ¢ Xl BeKa, OH HE DA3 MEHSN MECTOHA: D4 EHMe, TaK YTo
nyylle LNPOCTh, ~ak MPOWTH. DHNATO B CTYAEHTAX HA YNWLAX HefocTaT-
ka HeT... MTav: ~[pe HaOxomuTcs nomelleHue MeanUMHCKOro GakynsTe-
‘a2» ax ke 370 Byner No-UTaNbAHCKNS,.

Bot oxl [laeaiite nopH:iiiemcs Ha BTOpo# 3Tax, rae & nabopatopum
MPAKT}.4E€C~0W AHATOMUM CUHBLOP npodeccop [anbBC 4 OTOBMT = ‘cre-
PUMEHTAbHBIA MATEDUAN K 30BTPALUHEN NIEKL N,

O, aa 3pecs He Tonmbkn npencpatopckas! Ho cro.ie, Ha koTopom
[ONBBAHKM NDENAPUPYET NATYLICK, CTOUT SNEKTPUUYECKas MALMHO Y DIf
nerfeHckux BaHOK. S pewaT Uckpe. [IMKOBATOrO BMAQ CTYAEHT KPYTWT
PYUKY, O NOA HOxO: MPE “u YATOPU B Cymacllegulem TaHUE AeprakTcs
oTpesarHble nanku GONoTHbE: <eakyX... Ho A40auM CnoBoO camomy
C Hbopy Tpode  py. B nepsoi yactn « i purrata o cunax snekTpuye-
CTBA NP MbILLEYHOM [3 X :HI 1», Bbiledwero n3 edya 13 1791 -oay,
OH nuweT: «§l pe3pesa.: U NPenapupoBan NSIyWKy M, UMes & Mgy co-
BEPLIEHHO APYroe, NOmMecTHn L& HA CTOre, HQ KOTOPOM HAX( , 1ach
3NEKTPUYECKAS MALLMHA Tk MO,IHOM DA306WEH M OT KOHAYKTOPA Mo-
CrieaHen 1 JOBOMbHO BOMLIIOM paccTosHuy oT Hero. Koraa oguH -3 mo-



WX MOMOLIHMKOB OCTPUEM CKANbNENs CMYYAMHO OYeHb NMErKo KOCHYNCs
BHYTPEHHMX BefepHbIX HEPBOB 3TOM NATYLLKYW, TO HEMEANEHHO BCE MbLL-
Ubl KOHEYHOCTER CTANM TOK COKPAWATHCS, HTO KA3ANMCh BNABLIMMM
B CMIIBHEWLUME TOHMYECKME CYAOPOrU. [pyroi nOMOWHMK 3aMETI, HTO
3TO YAQeTCs TOTAd, KOTAQ U3 KOHAYKTOPA MALIMHBI M3BNEKABTCS MCKPA.
YOMBNEHHLIA HOBLIM ABJIEHMEM, OH TOTHAC X€& O6-
PATUI HO HErO MOE BHUMAHUE, XOTA § 3aMbILWNa
COBCEM APYTOe 1 Bbif NOMMOLWEH CBOMMM MbICTAMM.
Toraa s 3axercs HEBEPOSITHBIM YCEPANWEM U CTPa-
CTHBIM XENAHUEM UCCIIeLOBATL 3TO ABNEHWUE W Bbi-

HECTU HA CBET TO, Y4TO BbINO B HEM CKPLITOY.
Bol ckaxete: «Cnyuainocts! Kakoi-to urans-
SIHCKMIM BPQAY NPEnAapUpOBAN MAryWKY M HATONK-
HYNICS HO HENOHATHOE ABMEHHE...» YTobK passesTs
3710 3abryxaeHne, NO3HAKOMUMCS NOBANXKE € CUHb-

' opom [anbeanu.

' Nyvpxu Tanseann poauncs B bonoHbe @ ce-
196pa 1737 ropa 8 cembe, UMEIOWEN AOCTATOYHO
cpeacts, yTobbl B ABAALATE 4BA FOAA OH CMOT OKOH-

My Fanseann YUTb MeaMuMHCKMit dakyneTeT bonoHckoro yHu-
(1737—-1798) Bepcutera. B Hem oH M ocTancs npenopasarts.
B 1763 rogy cuHbop [anbBaHM cTadHoBuTcs npo-
deccopom. OH HE TONBKO XOPOLIMIA NEKTOP, HO U
anarom. Ha ero cuety He opHa yaauHas xupypruveckas onepaums. M npu
BCEM cBOei 3anaTocTv [ankeanu He Bpocaet sansTui Haykoi. B 1780 ro-

LY OH HOYMHAET UCCRELOBAHUS MO GUINONOTUU HEPBOB U MbILLILL. ..

Ho BepHemcs B nabopartopuio aHatoma. 3aiem HA npenapatop-
CKOM CTONE CTOAT SNEKTPUYECKAR MALIMHA U NERAEHCKME BAaHKNE

3ametvm - 1786 rop, nocneprss qetsepts XVIII cronetmal Kak
1 yXe POCCKA3bIBAN, CEPEAMHA BeKa BbiNa OTMEYEHA NOrOMNOBHLIM y8ne-
YeHUEM DNEKTPUUYECKHMMU onbiITamu. WX Koanyecteo aonxHo Geino Aats
KAYECTBEHHBIN CKQHOK... DINEKTPU3ALMEN MbITANUCE HE TONBKO BBIBOAWTSL
UBITINST, HO W NeuuTb Nioaen. Bpauu anexTpusosanu nekapcrea, naumen-
TOB M, HE3OBUCUMO OT PE3ynuTaTOB, MUCAM O «BE3YCNOBHO MONOXM-
TensHom 3dpdekTes». Kerath, Beab M nedneHckyto 6aHky oTKpbInK, Xenas
«3QPAANTLS MUKCTYPY OT KALLAA.

K onucbiBoemMoMy BpemeHu NOSBMIOCh HEMANO «LEnuTenemn», yee-
PABLIKMX, YTO OHM OBNAAAKOT OCOBEHHO CUMbHBIM 3MEKTPUYECKAM BO3-
AEUCTBMEM W NOTOMY MOTYT uaneunsats BonbHbix. Bosnuknu aoxe «me-
TOAMKM NEYEHUSA», COTNACHO KOTOPbLIM paccnabnerHbix (NapanuaoBaH-
HeIX) niofeit  Hogo  3apaXaTb  ANS  M3NEeYEHUs  MOMOXWTENbHbIM
3M1EeKTPUYECTBOM, O BE3YMHBIX ~— OTPULATENbHBIM.



Onbitol Fansaari ¢ pasHOPOAHBIMM METOANGMM

Hymato, Tenepb noHaTHO, Novemy Ha ctone y [anbBaHu okaaancs Ta-
KoM MOAHBIA Npubop, kak anexTpuyeckas mawnHa. Ona Buina emy He-
06X0AMMA ANS MEAMLIHCKUX OMBITOB.

OB6HAPYXMB BAMSHME 3MEKTPUHECTBA HA NAryWaYbW nanku, [anbea-
HW MPEANOMOXMUN, 4TO BCE [IEN0 B 3NeKTpMYeckux uckpax. Ho ecnn cna-
6051 UCKPA 3NEKTPUUECKOM MALLMHBI 3QCTOBAAET AArYWAYLIO RANKY Aep-
raThcsi, TO YTO OONXHO MPOM3OUTH BO BPEMSA TPO3bl, NPU Bnecke Mos-
Hure.. Hopo tonbko goxpatbces rpose. W korpa xenawHas noroaa
HACTYNUAQ, QCCUCTEHTBI CHHBOPA NPOGECCOPA TOTHAC Xe OTNPABUINCH
K COCeAHeMy NPYAY, OTKYAQ OBLIYHO HEPMNANM MATEPUan Ans SKCnepu-
meHToB. [1paBAq, 3nble A3bIKKM YTBEPXAQIM, HTO NOCNE AEMOHCTPALMM
CTYAEHTAM MACUCTBIE RAMKM HOCTEHBKO LAM B KACTPIONLKY, obecneun-
BAS He TOMbKO AYXOBHYIO MULLY AOCTONOYTERHOMY 3KCMEPUMEHTATOPY
v ero BoneanenHoit cynpyru. Ho 4ero He rosopst nogu...

Tak unu Mrade, HO K HOYANY rPO3bl HO Xefle3Hol orpage BaiikoHa
nabopaTtopuu BUCENa BNeYATNSIOWAn TMPASHAG NAryWaYsmX NANOK, Ha-
HU3AHHBIX Ha MeaHble nposonoyky. HakoHew noayn setep. 3abapaba-
HUN AOXAk, W Bnecryna nepsas monHus. OTpesaHHble NAMKK MCNPAB-
HO 3QAepranuce, NPABAA, HE CUNbHEE, Yem B NaBOPATOPUM, M BOBCE He



B TAKT C PU3PAAAMM HEBECHOTO INeKTPUYECTBA. Tem HE MEHee SKCnepH-
MeHT yaosnetsopun [anssaxu.

«MNocne ycnewHbix oneiTos BO Bpems rpo3sl 8 Noxenan obHApYXuTs
AencTteue atMochepHOro anekTpuyecTsa & sicHylo noropy. [losopom ans
3TOrO NOCNYXMUNO HABRIOAEHWE, CAENAHHOE HOM 3AroTOBMEHHbIMM Nan-
KAMW FISITYLUKW, KOTOPbIE, 3AUEMAEHHbIe 30 CMUHHOM HEPB MenHbIM
KPIOUKOM, BbiNKM NOBELEHB! HO XENE3HYIO peleTKy 3abopa MOEro caaa:
JIANKKA COGPOraNIMCh HE TONBKO BO BPEMS MPO3kl, HO MHOTAA, KOrAa Hebo
6eino cosepieHHo acHo. [logo3pesas, 4TO 3TM SIBNEHWS NPOMCXOAST
BCNEACTBUE U3MEHEHWUS aTMOCdEpbl B TEHEHWE OHS, f NPEANPUHAN Ofbi-
Toi. B pasnudHbie yacsl B npogonxenve paaa gHer s HOBNIOAAN HAPOYHO
noBeweHHy:o Ha 3abope nanky, Ho He OBHAPYXWI KaKWx-nubo Asu-
XeHui B ee Myckynax. HakoHel, yTOMAEHHBIA TUIETHEIM OXMAGHUEM,
i NPMXAN MEAHLIA KPIOK, KOTOPbIA 6bin NPOAET B CAMHHON MO3T, K Xe-
NE3HOM peleTke, Xenas NoCMOTPEeTb, HE BO3HWUKHYT M bnaropaps >1o-
MY MPUEMY MbILLIEYHbIE ABMXEHMUS U HE OBHAPYXAT 1M OHU B 4eM-HMBYab
OTIIUUMS U UBMEHEHMS, CMOTPSA MO PA3NUYHOMY COCTOSHMIO aTMocdepbl
W anekTpuyectsa». Jlanka sapepranacs. Ho ee cokpalueHue HUKAK He
YAQBANOCh COOTHECTU C «MEPEMEHAMM B SIEKTPUYECKOM COCTORHMM OT-
mochepsi».

[anbBaHK nNepeHec onkiTht B nomelieHre. OR yKNaabiBan Naryuaysm
NAnKK HO NOACTABKM M3 Pa3Hbix MeTannos. B oanux cnyuasx cokpatue-
HWs Bbinu cunbhee, B apyrux — cnabee. OH npoboBan 3KCNEpPUMEHTH-
POBATL C AePEBAHHON AOLIEYKOM B KOYECTBE NOMNOXKM, CO CTEKIOM,
cmonoi... Sddekt ne nabmopancs. Kasanocs 6bl, Bce noarankusano
K TOMY, 4TOBbl N3Yy4uTb PONb PA3HOPOAHBIX METANNOB B OBHAPYXEHHOM
seneHun. Ho FanbBanu nNo 3Tomy nyTH He nowen. AHatom u dusuonor,
OH PELIUA, HTO NATYLIAYBM NIAMKM COMU SBAAIOTCS HE YeM WHbIM, KQK
MCTOYHUKOM OCOBOro BMAQ 3MEKTPUHECTBA, HEKUM nopobuem neipeH-
ckon 6aHku. B csoem pHesHuke [anbeanu sanucan: «31o Bbiio He-
CKONBKO HEOXMAGHHO M 3ACTABMAC MEHS NPEANONOXMTb, YTO 3NEKTpH-
YeCTBO HOXOOMTCS BHYTPMU XMBOTHOrO». Metannel xe B €ro NOHUMAHNMM
6N NPOCTO NPOBOAHUKAMM OTKPLITOTO UM HOBOTO «KMBOTHOTO SMEKT-
PUYECTBAY.

YTBEpPXAaSs, YTO OH OTKPLIT MMEHHO HOBbINA BMA dnekTpu4ecTea, [anb-
BAHW NPUBOAMN B NMPUMEP 3NeKTpuuecknx poib. Mx cnocobrocts HaHo-
CUTb YyBCTBMTENbHBIE YAAPbl 6bINA M3BECTHA C rNyBOKOH APEBHOCTU.
EcTb cBMAETENBCTRA, YTO YXE PUMCKME BPUYM MOMELLANM NAPANM3OBAH-
HbIX BOMBHBIX C LENbIO M3NeYeHus B BACCERHbl C SNEKTPUYECKUMM CKa-
Tamu. A KOrAa UCNAHCKUME MOpennaeaTeny aocturn beperos Amepuku
u xypo-6earo nosnakomunucs ¢ npupopoit Hosoro Ceerta, To B XVl se-
Ke MOABUIANCH OMUCAHMS INEKTPHUYECKOTO YIPs.



EctectBeHHO, UTO B Te BPEMEHA HWMKTO 3TMX PHIG «3NEKTPUHECKMMMU»
He Hasbisan. Cam TepmuH noseunca nuwe nocne pabot Mnsbepta. Ho
KOTAQ BBIACHANOCH, Y4TO 3NEKTPUUYECKMA YAQP OT PA3PSAd NENAEHCKOM
BAHKM TAKOM Xe, KaK OT MPWUKOCHOBEHUS K 3NEKTPUYECKOMY CKaTy,
dpaHuyckuin Gotannk Mapcens AGQHCOH NPEANONOXUA, YTO U TO 1 ApPY-
roe uMeeT OfiMRAKOBYIO NMPUPOAY.

[Npoeepas BLICKA3AHHYIO TMnoTesy, aHrmMickuin duank Ox. Yonw
BLISCHWA, YTO «YRQP» SNEKTPUYECKOro CKATA NEPERAETCs MO NPOBOAHN-
Ky, HO He MepeaaeTcs Yepes CTekno, Aepeso w apyrue uaonatopsl. Ow
AQXe HabMOAaN UCKPbI, MPOCKAKUBAIOLLME MEXAY MONOCKAMK GONbIK,
HOKIEEHHBIMU HQ Tefle CKATa, Npu paspsae, v NoBTopun onbiT abbara
Honne, nponyctue paspsa (teneps yxe He yaap, a paspsa) anektpuye-
CKOW pbiBbl Hepe3 HECKOMbKMX A0BPOBONbLLEB. STUM 6bINa NONTU AOKA-
3AHA 3NEKTPUYECKAS NPUPOAA FBNEHMS.

3anumancs snekTpuueckumm paibamu n Fanesanu. (OgHa M3 Hux aa-
KE HOCUT HbIHE €ro Mma — «Topnego anseaHu».) ITh onbiTel AUWb YT-
BEPAMNU €70 B MHEHUM, YTO €CNIU CKATHI MOTYT BhIPAOATLIBATL SMEKTPH-
4eCTBO, TO £ro JOMNXHbL AABATH U MbILILLI NIOBOro APYroro XMBOTHOIO.
Mpu atTom BoNoOHCKMIM NPODECCOP NORHEPKMBAN B CBOEM «]paKTATE. ..»,
YTO CUMTAET 3NeKTPUUECTBO, BOZHUKQIOLLEE NPY TPEHUM, TAK Xe Kak aT-
MOChEPHOE M NEKTPUHECTBO CKATOB, CXOAHbIM C WKMBOTHBIM SREKTPU-
4eCTBOM», KOTOPOE OTKPLIT OH. 3TO BAXHO OTMETUTh, MOCKONbKY elile
¥ NATBAECAT NET CNyCcTs HOXOAWAOCh HEMANO YHEHbIX, CYMTABLIMX, HTO
«XMBOTHOE 3NEKTPUHECTBO» HOMKHO MMETb KOKWME-TO MPU3HAK. I, OTAM-
yaiolue ero ot obeivHoro. W nuwe cepus cneumnanshbix pabor Papa-
Aesl, NOKA3UBLUEro, HTO BCE M3BECTHLIE HAYKE BMAbI SEKTPUMECTBA HU-
YeM He OTAKMNOIOTCS OPYF OT APYrd, CMOTIA NONOXMTE KOHEL, 3TOMY 3a-
BAYKAEHUIO.

ELLle 34 OecHTe AeT 40 OnNbkiTOR rOﬂbBOHM reHUAnbHsIM y‘-IeHblﬁ-OAMHOHKCl
KGBeHﬂHLLI l'IpMCOeLlMHHJ'l NPOBONOYKH K 6pIOXy “h cnnHe CXaTa UM C no-
MOLUBIO 31EKTpOCKONA ¢ 6y3MHHbIMH LWapukamu 1Mamepyn 3apag Ha Tene
pbl6bl. Ho KOBeHﬂHLU H¥WiKOrga He l'ly6J'IVIKOBGI'I PE3YNLTATE CBOMX ONLITOB.

Onebitel [anbBaHM nosTOpsny BykBANLHO BO BCEX CTPAHAX. JlsryLikn
rMbnu TeICAYaMM BO CAOBY HOBOM Haykn. CoBpemeHHUKM nucanu: «B Te-
YeHWe LenbiX ThICAYENeTHI XNAAHOKPOBHOE Mnems narylwek 6essaboTHo
COBEPLWANO CBOW XM3HEHHbIW MyTh, KAK €0 HOMETUNA NPUPOAQ, 3HAS
TONBKO OAHOrO BPAra, FOCNOAMHA AUCTA, AQ ElUe, NOXANYH, TEPNS YPOH
OT rypMaHoB, koTopsie Tpebosanu ana cebs xepTebl B BuAe NApPb Asry-
WAaYLMX NANOK CO BCETO HecmeTHoro poad. Ho Ha uexoge XV cronetys
HACTYNKUA 3N0CHACTHLIA BeK AAS nsrywwek. 3710i PpOK BOLAPHNCS HAL, HK-
MU, W BpAg N KOTAQ-TMBO narywkwn o1 Hero ocsobopstcs. 3atpasne-
Hbl, CXBOYEHbI, 30MYYEHBI, CKANbNMPOBAHSI, yEuThl, obearnasneHsl — HO
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Onbitet FanseaHm

1 CO CMEPTHIO He Npuwwen koHew ux bencreuam. Jlarywka ctana puanye-
ckum NprbBopom, oTaana cebsa B pacnopskerne Hayku. CpexyT ed ro-
NOBY, CAEPYT KOXY, PACAPABAT MYCKYNbl U NPOTKHYT CNWHY NpPOBORO-
KOW, G OHQ BCE elle He CMEeeT YATH K MECTYy BEYHOrO YNOKOeHWs; Nno-
BAHYSCh MPUKA3AHMAM GU3MKOB MW PUIMOROTOR, HEPBE ee NpPUayT
B PO3OPAXEHUE W MYCKYSIbi BYAYT COKPALYATHCA, NOKA HE BBICOXHET NO-
CnefHsa Kamnsg «kuBoh BOLbI». M BCe 3To NexwuT Ha cosecT y Anouso
Nyuaxmn Fanseanms.

Co BpemMeHem OT AATyLAYbMX NAMNOK 3KCMEPUMEHTATOPL! NepeLlm
K KOHEYHOCTSM KPOIMKOB M OBeL, NpoboBanu AelCTBUE 3NEKTPUYECTBA
HO aMNYTUPOBAHHOM YenoBeveckol Hore. AHrnuickini Bpay ns [nasro
HO NYBAMYHON NEKUM 1 TPUIIOKUN 3NEKTPOAb OT BATapen NEeNAEHCKUX
BAHOK K HEPBAM W MBILLLAM TPYTA NOBELLEHHOTO U BOCMPOWU3BEN Y HETO
AbIXQTENBHOE ABMXEHUE TPYAHON KNeTku. A KOrad NOKOMHUK Noj AeHcT-
BMEM 3NIEKTPUYECKOTO PA3PAAAQ OTKPLII r1A3a M L0 ero cTano nopep-
FMBATLCA, MHOTUE U3 NPUCYTCTBYIOLIMX JIMLINAMCE CO3HAHMS OT yXaca.

«[ansBaHn — BockpecuTenbs MepTBriX!» — KpUUANK 3AronoBkM raser.
Kasanocs, ocTaBanocs coBcem Her dro [0 MCMNOMHEHU BEKOBEYHOM
meyTh yenoseyectsa. [ng 3Toro HOAO B0 TOMBKO TWATENBHO M3Y4MTH
«KUBOTHOE 3MeKTPMHecTBO [anbBAHU», HOMTH €ro UCTOYHUK B Tefe U Ha-
YYMTCSH 3APSAKATL STOT UCTOYHMK, KOTAA OH UCCAKAET CO CMEPTHIO.



Chavana ansBaHu Ben TONBKO [HEBHWKM CBOMX onbiToB. Ho yepes
AECATL NET OH pewwnn 0BbeAUHNUTL PE3ybTaThl UCCNER0BAHMIA U BbINYC-
™R «KOMMEHTapUHA O CHIAaX 3MEeKTPUYECTRA B MYCKYNTBHOM ABAXEHWUU».
Khura eoiseana Bonbwol uHTepec cpenm GpU3UKOB v Bpaues, Hanepe-
H0¥ NOBTOPABLIMX OMUCAHHBIE ONbITH. YXe AOBHO BLINO M3BECTHO, YTO
3NEeKTPUYECKME PA3PAAbI OT MAWMH W NEMAEHCKMX BAHOK BbI3LIBAIOT
KOHBYNbCKM Y fllofel, NogReprabLiMxcs wx yaapam. M xots npupoga ra-
KMX SBNEHKMH OCTABQIACh HEUCCAGAOBAHHOM, MEAMKM-NPAKTUKM LUMPOKO
NOAb30OBAMNMUCE «INEKTPUHECKON XUAKOCTBIO» AN NEYEHUS CBOMX NALM-
EHTOB OT BCEBO3MOXHBIX BonesHen.

(anbBOHM CPABHWBAR MbILLLY C NERAEHCKOR BAHKOM, npeanonaras,
YTO €€ BHELWHAN U BHYTPEHHSS HACTU 3APSXAIOTCH NPOTHMBOMONOXHbLIM
3nekTpHUiecTBOM. IMEHHO NOTOMY, YTO HEPB — KOHAYKTOP 3TOW BAHKM
COEAMHANU C MOBEPXHOCTBIO MbiLLLbI, COOTBETCTROBABLLEH BHELWHEN 0B~
KNQAKE, NMPOUCXOANN PA3PSA, PE3YNLTATOM KOTOPOTo 6bino cokpaue-
H¥€ MbILULLbL.

«Bonnenue, BoisBaHHOe nosenennem xHurv [aneBoHK, cpenm busm-
KOB, PU3MONOFOB M BPAYEH, — MMCAN UCTOPHK Haykn Dmunb diobya-
PeliMOH, — MOXHO CPOBHUTL NULLbL C 6ype§1, NOSIBUBLUENCS B TO Xe Ca-
MOE Bpems HQ NonuTMHecKom ropusoHTe Esponer. [Moscrony, roe tonsko
MMENIUCE NATYLIKK U rAe MOXHO BEINO pasgobbiTs OBA KYCKA PA3HOPOSA-
HOFO METANNQ, BCAKMI XOTEN COBCTBEHHBIMWU TNA3aMU YHEOUTLCA B Uy-
DeCHOM BOCKPELLEHMWU OTPEIAHHbIX YIIEHOBY.

ZaMbIA pasrap Tpuyma ranbBaHM3ma MOSBMAACE B UTANBAHCKOM

«<PUINKO-MEAULIMHCKOM XypHaNe» cTaTba npodeccopa dusmku a-
BUicKoTo yHuBepcuTeTa Aneccanapo Bonbtel. ToT yteepxaan, 4to ans
0bbsicHeHUs onbITOs [aNBBAHKM He HYXHO MPEANONGraTh CyWecTBOBAHKE
KOKOTO-TO OCOBEHHOTO «XMBOTHOTO 3nexTpuyecToy. [leno coscem He
B HECUACTHOM NAryilke M He B ee OTPe3aHHOM Hore. [pocto [anbeaHy,
COM TOTO He NMOJO3PeRas, NPMBEN BO B3IAUMONEHCTBIUE ABA PA3HBIX Me-
Tanna. OHU M NopoaniU 3nekTprYecKylo cuny. A nsrylika nocayxuna
TONBKO NPOBOAHUKOM. «d pasHo ybepmncs, — nucan Boneta B nucsme
k npodeccopy Baccanu, — uto Bce peicTBUE BOIHUKAET NEPBOHAUANS-
HO BCAEACTBUE NPUKOCHOBEHUS METANNOB K KAKOMY-HWUOYLb BAAXHOMY
Teny MM K CaMoOW Bofie. B cuiy Takoro conpuKoCHOBEHUS 3nekTpHue-
CKMIA GNIOUA FOHUTCS B 3TO BAAXKHOE TENO WUAM B BOLY OT CAMMX MeTa-
NoB, OT ofiHoro Bonkiie, OT APYroro meHswe (Gonbiue BCEro OT LMHKQ,
MeHblue Bcero ot cepebpal. pu ycTaHOBNEHMU HenpepbiBHOTO COO6-
LIEHWS MeXOy COOTBETCTBYIOLMMM NPOBOAHUKAMM STOT GIOMA CoBep-
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LWAEeT NOCTOAHHbIA KPYroBOpOT. W BOT, Ciin B COCTAR 3TOrO NPOBOASILLE-
ro KPYra mim B KaKyio-HubYyAb €ro 4acTh BXOOAT B KAYECTBE COEAMHM-
TENLHOrO 3BeHA BeapeHHbie Hepabl JArYLKM, PACCEYEHHOM TAKMM
06pAa30M, HTO TOMBKO MO OAHUM 3THM HEPBAM AONXKEH NPOUTH BECH UNU
MOYTH BECH BNEKTPUHECKMI TOK, UM ECIIM TOKMM 3BEHOM ABISETCS Ka-
KOW-HUBYAb APYrOW HEPB, CAYXWBWMA ANS ABUXEHWS TOC WM MHOTO
YNEHA TENQ KAKOro-NMMBO APYrOro XMBOTHOTO, MOKA M MOCKONbKY TAKKME
HEPBbI COXPAHSAIOT OCTATOK XWM3IHECNOCOBHOCTU, TO TOrAA, yNnpasnse-
Mbl€ TAKUMW HEPBAMM, MbILLBl U YNEHBI TENQ HAYMHAKOT COKPALLATHLCS,
KGK TOMBKO 3AMBIKAETCR LEMb MPOBOAHMKOB M MOSBASETCS SNEKTPUUE-
CKMIA TOK; W OHM COKPAWAKTCS KAXALIA PA3, KOTAA NOCNE HEKOTOPOTo
nepepLIBa 3TA LEMb CHOBA 3AMBIKAETCAY.

B 3Tux cTpoukax dpaktMyecku M3noxeHa uaes camoro Bonbtei o Ho-
BOM «METQIIMYECKOM 3NEKTPUYECTBES KAK MCTOMHMKE «MOCTOSHHOTO
KpYroobopoTa» 3EKTPUYECKOTO GAIOMAD, TO ECTb NEKTPHUHECKOTO TO-
KO, M MONHOCTBIO OTPULAETCS rMNOTE3A [ANLBAHM O «KMBOTHOM 3EKT-
pUYECTBES.

Bonbto Bbin k 3TOMY BpeMeHU ROBOJIBHO M3BECTEH CBOMMM UCCAEAO-
BAHMAMM TA30B, O TAKXE HECKONBKMMM BEIAQOWMMUCH SKCTEPUMEHTAb-
HbiMW paBOTAMM MO 3NEKTPUYECTRY, SBASNCS YneHom J1oHOOHCKOro KO-
ponesckoro obuwecrsa. Cradana on, kak u Bce, buin ybexaeH & npa-
BMILHOCTM B3MMAOB [aneBanu. Ho, NosTOp#s OMLITbl KONNErW, cras
MCTBITBIBGTE COMHEHMS. [QMBBAHM, CHATAR, YTO UMEHHO B MbILILE, KAK
B NEWAEHCKOW BAHKE, HOKOMNEHO «XMBOTHOE 3NEKTPUYECTBOY, BCErAQ
NPUKIAAEBAN METANAUYGCKME NPOBOAHMK OAHMM KOHUOM K MblLLLE,
a APYrvMm K HEPBY 1 HOBNIOAAN COKPALLEHME NAryLIAYbER NANKK KOK pe-
3yNLTAT «PA3PADA».

Bonbta obHapyxusaer, 4To eiwe nyHiue COKPALEHUe NMPOUCXOAUT,
KOTAA MPOBONOKA, COCTOALLAA M3 ABYX PA3HOPOLHLIX METGNNOB, 3AMbI-
KOET He MBILLLLY M HEPB, A ABA YHACTKA NPENapUpoBaHHoro Hepsea... He
3HAYMT Nk 3TO, HTO BOBCE HE B MBILLLE HOXAMAMBAETCH «X BOTHOE SNEKT-
PUYECTBO», O CAM HEPB NEPERAeT B MbILILY «INEKTPUYECKMI STiona»!
(B Te BpeMEeHa 3NEKTPUYECTBO CUMTANOCH HEKOM HEBECOMOMN XKMOKO-
crbi0 — dnonaom.) M nodemy 3ambIKQIOLLMIA NPOBOAHUK AOSXEH COCTO-
ATh M3 ABYX PO3HOPOAHBIX METANR0B2 He B HUx nv geno? BonsTa Hauwu-
HAET UCCABNOBATL COYETAHMS PA3HBIX NAP METASNIOR M NPUXOAMT K Bbi-
BOLY, YTO HE MBILLLG NATYLIKM, O OBQ METAINQA «ABNAIOTCH B HACTORLEM
CMbICTIE CROBA BO: SyAMTENdMU INEKTOUHECTBA, MEXAY TEM 0K HEPBbI
UTPAKOT YMETO MACCHBHYIO POTbY.

EctectBenHo, 4To [anbeaHM e MOr OCTABMTL TAKOM Bhinah 6e3 BHU-
makus. B npucyTcTBuM caupeTenen oH NPEnapUpoBan fAryWwek Xenes-
HbIM HOXOM, NONOXME MX HO XENE3HYIO XE NOACTABKY, COEAMHAN Mbilli-



Uy 4 HEPB NMPOBOAOM M3 OAHOTO metanna. Jlanku Bce pasHo cokpawia-
nucel «Ecnu 370 npouncxogut 1 Npu ogHOM MeTanne, 3HAYUT, UCTOHHKK
3NEKTPUUECTBO HOXOANTCH B KMBOTHOM!» — yTBepxaan [ansaanu.

«Othioae! — sospaxan Bonera. — [laxe eauHslit Kycok npoBonoku
HENb3s CYUTATH ABCONIOTHO OBHOPOAHbIM. B Hem MoryT BuiTs npumech.
OH MOXET BbiTh MO-PA3HOMY 3GKANEH NO AAuHE». M nokaswiean snekT-
PUHECTBO, KOTOPOE POXBANOCH BOOBWE B3 yHaCTUS KUBOTHLIX, U3 Of-
HUX ML PASHOPOAHBIX MeTannoe... Bosbta Hasean ero «metanimye-
CKWMM 3NEKTPUHECTBOM. '

Beck mup duamkos pasgenunca Ha asa nareps. OaHu nofnepxumsa-
v [anbBAHU M HO3BIBAMUCE CTOPORHUKAMM raneBaHuama. fHpyrue npu-
AEPXMBANKCH B3rnagom BoneTel. M 1pyaHo ckasate, yem Bl 3akoHuMncs
ato1 cnop B XVIIl sexe, ograko Fanbsanu U3 NoEMHKA BolBbin.

B 1796 roay 8 Cesephyto Mtanuio nog npeanorom sowHsl ¢ ABCTPH-
el BTOPrAKUCH GPaHLY3CK:i& BONCKA NOA KOMAHAOBAHWeM rerepana bo-
Hanapta. ®paHuyssl NPEATONArany pasrpoMUTe QBCTPO-COPAMHCKME
BOMCKA, ABMHYTBCA HO ABCTPUIO M 3axBatiTe Beny. Mrtanua Bbina mm
HYXHA XOK UCTOMHMK NPOAOBOMLCTBMA, AEHEr M yaobHbIM nyTs Ho ban-
KQHi.

3avsaTeiBas TEPPUTOPHIO, GPAHLY3ICKAS QAMUHUCTDALMS NEPEKPa-
usana crpany. bonoHss Bowna 8 coctas Hosoit Llesansnunckon pec:
nybnuku. Bee npodeccopa yrusepcnteTa BonskHbl Bbiny NPUHECTH NPH-
CAry HA BEPHOCTE HOBOMY MpasutenscTey. [oaasnsiouee GONbLIMHCTBO
TaK U caenano. Te xe, KTO He CYMEN BOBPEMS «i:pOSIBUTL rMBKOCTby, Bbi-
nu yeonens. Octancs 6ea pabotel u [ansBaHy, KOTOPbLIK HE cmor 3acTa-
BUTb CEOS NPUHECTH NPUCHTY HA BEPHOCT HOBOMY MOMMTUYECKOMY
ctpoio. [lotepsas 30 HECKOMBKO NET [0 3TOFO XeHY, BPOLIEHHbIN YYEHM-
KOMU, OH OCTQNCS COBCEM OOMHOKMM, BE3 CPEACTB K CyLLeCTBOBAHMIO.
[oBoOpWAW gaxe, YTO OH Tepnen HYKAY ¥ HA LECTHAECAT MepBOM rofy
XU3HU ymep oT uctowenus. [pyrumu cnosamu — ot ronoga, yeel. M s1o
TOXE OTHIOLL HE UCKMIOUUTENLHEIN Cly4an, korga obwecrso 3abeiBaet
TeX, KTO BECh CBOW TANAHT, CYACTLE U CAMY XM3Hb MPUHOCKI HA ANTAPb
HAYKK BO UMS MOAEN.

Owwmbancs nv [anbBaHK B CBOUX BIMAAAX FO €¥<BOTHOE 3NEKTPUYE-
ctBo»? H.t B xoem cnydae!l Mraneasckuit ydeHsist no npasy camutaetcs
OOHWM M3 OCHOBOMONOXHUKOB y4eHua 06 snexTpuyectse. W ero onbitsl
C «XKMBOTHBIM 3SIEKTPUHECTBOMY COCTABASIOT PYHAAMEHT HOBOTO HAyY-
HOTO HAMPABNEHUS — 3NEKTPODUIUONOTMN, U3YUAIOWLEN 3neKTpUHecKme
SBMEHMS 8 KMBOM OPrOHU3ME. DNEKTPUYECKIE NPOULECCH NEXAT B CAOMON
OCHOBE ¥M3HU. TyT U BO3BYXOE-HUE HERPOHUB, HOMPHUMED B NPOLECCAX
3PEHMS, U 1EePEefaHa HEPBHOTO WMMMYMbCA, SNEKTPHUYECKME NPOLECCH
B MO3re — 3Huedanorpadus, U T XOPOLWO 3HOKOMOE HALIEMY BEKY



3MEKTPUHECKOE UCCeoBaHKe paboTbl CEPAEHHON MbIlLLL — IEKTPO-
kapavorpagus... Het, narywku 6onoHckoro npodeccopa, kak u coba-
ku asnosa, snonHe sacryxunu namstHuk. A cam Jlyuaxmn [anseaHu
HOBCErAa OCTAHETCS B NAMATU YENOBEYECTBA.

Mpas 6bin 1 Bonbta. M60 cerogrs Ham XOPOLWO U3BECTHO MOHSTHE
KOHTQKTHOW pPQ3HOCTH MoTeHuManoBs. MIMeHHO B pe3ynbTaTe KOHTAKTA
PA3HOPOAHbIX METANNOB BO3HUKAET 3NEKTPOABUXKYLLASA CMAQ, U 3TO HB-
NeHKne UCNOoMb3yeTcs B TEXHHUKE.

OHAKO NPULIO Bpems Bonee noapobHO NO3HAKOMMUTLCH CO BTOPLIM
repoem BaTaNMU NO NOBOAY «KMBOTHOTO 3MEKTPUHECTBAY, O MMEH-
Ho ¢ AneccaHapo Boneton.

Hepaneko or Munaxa, y ropoaka Komo, nexut aepests Kamuaro.
3peck HaXOOMNOCH POAOBOE uMeHWe cemeicTaa Boneta. B 1745 ropy
HO PACCBETE B rOCNOACKOM JOME YBUAEN MNP XWIbIA MIAAEHeL, Hape-
YEHHbIA OTLOM-KANENNAHOM MMeHem Aneccanapo.

Y apuctokpatmieckoit dethl, coctosei 13 Pununne Bonbtel 1 Mag-
paneds ge Kontm Muaam, 6eimo cemepo fetei. Aneccanapo cuurancs
cambim «HeyaauHbimy. On Bbin cnab 300pPOBLEM 1 CUIBHO OTCTABAN OT
CBOMX CBEPCTHUKOB B pa3suTuun. Kpome Toro, oH 6bin ynpam. OTAGHHbIHA
HA BOCMMUTAHME MNONTEHHOW XEHLWMHe — Cynpyre mMactepa pusnueckmx
NpUBOPOB, MAMBYMK B0 HEThIPEX NET HE MPOUIHOCKN HW cnoBa. M okpy-
KAOLWME YKE NPUTOTOBUIMCE CHUTATL €ro Hembim. Kak sapyr maneHbkuit
Aneccanppo 3arosopmn...

Hekotopbie 6uorpadsl yepsitoT, 4TO NEPBLIM CNOBOM, KOTOPOE OH
suinanun, 6eno oTpuuanme: «Hetls Hy uto x, «se non e vero, e ben tro-
vato», — KaK roBOPST CAMM MTANBRHUbI («€CnW 3TO U HENpaBAq, TO BCE
XK€ XOPOLIO NPUAYMAHON).

Mo-suanmomy, B AOME CBOEH PAHHENR HACTABHULBLI Byaywnit Gramnk
NO3HAKOMMICS Brepabie U ¢ puanyeckoi annaparypoi. M kak 3to yac-
TO BLIBAET, BNEYATNEHUS AETCTBA ONPEAEUIM HAMPABNEHUE BCEA XM3~
Hu. Emy ewwe He BbINo 1 BOCEMHAALATA NeT, KOrAd, NOCTABMB PAf, Ofbi-



TOB MO 3NEKTPHUYECTBY, OH NPULLEN K BoIBOAY, 4TO MHOMME M3 PE3YNLTa-
TOB MOXHO 0BbsCHWUTE 3akoHamu Hbtotona., OKpoineHHbil 3TOH naeen,
OH Hanucan nucemo «camomy abbaty Honne» so @panumio. Tot oTse-
TN, OROBPAA HOYMHAHUA MONOAOTO YENOBEKA.

310 0goBpeEHIME NOCTYXMNO Hemanbim CTUMYnom ana Bonetel. B asaa-
LQTh YETLIPE FOAQ OH HANUCAN AUCCEPTALMIO, OCHOBAHUEM KOTOPOM No-
CNYXWNK OMbITEI C NENRPEHCKON BAHKOM. A yepes fecaTb NeT cTan npo-
deccopom Guanku B yHusepeuteTe ropoaa Nasum.

Bonbta yenekca skcnepumentTuposanmem. He-

BIOXMHHbIM M306PETATENECKMI TANAHT NO3BONAET

€My COBEPLUEHCTBOBATL CBOM U YyXME «MPUAYM-

KU», AOBOAWTL MX [0 TAKOTO U3ALLECTBA, KOTOPOE

BbI3LIBANO BOCXWILEHWE BeaHoro Ha ¢uamyeckue

npuBOPLl BPpeMeHW. 1aK, YCOBEPWEHCTBYS CMONS-

HOW MpuBOp DAMHYCA, NPEesHA3HAYEHHLIR ANd

U3yueHus 3NeKTpUteckon uHaykumm, Bonbta nso-

Bpen anekTpopop, HTO O3HAYANO B BYKBANLHOM R
nepeeofe «anexTpoHocely. CeronHs Moxer noka-

3QThCSH YOMBUTENbHBIM, HOCKOMBKO OH NPOCT. CMO-

ASHAA Nenewka U METAaMMYECKMid AUCK CO CTEK-

naHHoM pyykon. [la ele HyxHa Bbina WKypa KoLL-

ku. LLkypou HoTMpanacs cmonsHas nenewka w
3APSXKANGCE NPU 3TOM OTPULATENBLHO. B nogne- Aneccanapo Bonbta
CEHHOM MEIHOM [IMCKE, HA CTOPOHE, OBPALLEHHOM (1745-1827)
X CMOJIE, BO3HMKAJIO B PE3YNbLTATE MHAYKLMW NONO-

KUTENBHOE 3NEKTPUYecTBO. Ha cTopoHe NPOTUBONONOXHOKW — OTPULa-
TENBHOE, DTOT U3MMLIEK OTPULATENBHOTO 3NEKTPUYECTBA MOXHO Bbino
Nerko OTBECTW B 3EMMI0. M AUCK NOAHOCTLIC OKA3LIBANCH 3APAXEHHbIM
NONOXMTENBHO. Tenepb 3TOT 3apAa MOXHO Bbilo NEPEHOCUTL U NEPEBO-
BMTb HO ApYFUME TENT MKW OTMPABASTL B NEeMAEHCKME BAHKK. A cam AUCK,
NPUENU3UE K HATEPTOM CMONE, BHOBE 30PALMTS. ..

Hexutpeiit npubop BbiaBan BOCTOPr CPeAM 3KCMEPUMEHTOTOPOB.
MHorue neiTanuch yCoBepLLeHCTBOBATL €ro M Adanblie. M B KOHUE KOH-

LoB 3nekTpodop BonsTl fan 8 pykn uccnenosarenei anekTpodopHyio
MOLIUHY.

A Bonbta Tem BpemeHem m3obpen oueHb HYBCTBUTENbHbBIN COMO-
MEHHBLIA 3MEKTPOCKOMN M CAENAn psga BhIAQIOLLMXCS U30BpeTeHui B 0b-
nactu xumun. Bce obwmpree cranosunack ero nepenucka. Bonbta
MHOQ NMYTEWECTROBAN, 3HAKOMMIICS C BbIAAIOLMMMCS YUEHLMW CBOETO
Bpemenn. Hayuneie obuiectso Hanepeboit u3bupanu ero cBomm une-
Hom. Ewe 6bi: BOrateli, 3HATHLIA, XOPOWO OBPA30BAHHLIA, B AETCTBE
6e3 Tpyaa NONYYMBLLMIA BCE TO, YTO BBIXOAUGM W3 HU3OB MPUXOAM-
nock BeIbrBaTh cebe B 3penom BO3PACTe, TPATS HA 3TO U CUTbI, M BPEMS.



- Snexrpodop BonbTs

CoBpeMeHHWUKH YTBEPXAAIOT, 4TO BombTa 6bIN BEICOK POCTOM U XO-
pouw coboi. [paBuAbHOE QHTUHHOE NUMLO MO OCBELLANOCH CMOKOMHbBIM
B3rASAOM KpacuBbix rnas. [oBopun oH npocto u acho. Mpu neobxoam-
MOCTU NErKO NEPEXOAMN K KPACHOPEHMIO, HO OCTABANCA BCErAa CKPOM-
HbIM W ENAN 3TO HEOBBIKHOBEHHO M3awHo. Ero peus u manepa rosoputs
OTNUYANUCH UCKPEHHOCTLIO M yBexaani cobecenHnkoB Aaxe paHblue,
Yem Te BHUKANW B cofiepxaHue ero cnos. B Pepree on Beceposan
c Bonstepowm, 8 Anrnuu sugencs ¢ Mpuctan, sBo Ppanunn — ¢ flasyasse
u Nlannacom...

TpaxTat [anseanu nopasun Aneccanapo. ¥l nepsoe Bpems, Npoeepss
BCE OMUCAHHBIE COOTEYECTBEHHUKOM OMbiThl, Bonsta 6win nosave Ha cro-
pote 6onoHckoro npogeccopa. OaHako Gonbioid coOBCTBEHHBIA ONMbIT
3KCMEPUMEHTUPOBRAHUA Melan emy NONHOCTbIO NPU3HATh NO3MLMK
[ansBaHW. A TyT elle KQK-TO NOMNANACh EMY KHUXKA LWBEHLAPCKOro Bpa-
4a Xan-Xaka 3ynsuepa, kotopsin nucan: «Ecnn asa kycka metanna,
OfMH ONOBSIHHLIM, APYTOW CepebpaAHbIfi, COeMMHUTL Taxum oBpPasom,
4T06bl 060 KPaAsg X BbITM HO OAHOM NIOCKOCTH, U ECIN NPUAOKUTL MX
K 3bIKY, TO B MOCNEAHEM BYAET OLYLLATLCS HEKOTOPLIN BKYC, AOBOMBHO
MOXOXMI HA BKYC XENe3HOro Kynopocaq, B TO Xe BPeMs KIXAbiH KyCok
MeTanna B OTAENBHOCTH HE AAET W CNEAA 3TOTO BKYCd...»

Ho Benb TakoM xe BKyC NPOM3BOAWT M AEWCTBUE SNEKTPHUYECTBA. DTO
Bonbta 3Han xopowo.

1 BOT OH NOCTABUN «PELLAIOWIMI SKCMEPUMEHTS: YETBIPEX CBOMX NO-
MOLHUKOB OH BOAPY3HA HA CMOMY, YTOBbI M30MMpOBATL OT 3emnu. [lep-
BOMY M3 CTOSLUMX BeNef B3siTb B MOKPYIO MPABYIO PYKY UMHKOBYIO Nnac-
THHKY, O NIEBOH KOCHYTbCS 93bIKA CBOETO COCEAQA. 10T, B CBOIO OYEPERD,
AonxeH BbiN MOKPbIM NAABLEM KOCHYTbCS MA3Horo 96a0ka cneayoLe-
ro. TpeThit U YeTBepPTLIA AepPXaik B PYKAX CBEXENPENAPUPOBAHHYIO Nsi-
rywky. M kpome Toro, y detseptoro B cBoboOHOM MOKpPO#H pyke Bbina
saxara cepebpaHas nnactuHka... Koraa cepebpo kacanocs LMHKG,
3bIK BTOPOrO OLUYLLAN KMCMbIA BKYC, B [1a3y Y TPETbEro BCMbIXMBANO
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CBETOBOE MMATHO, JIAMKM NSTYLIKM MEXAY TPETbAM W HETBEPTHIM HQYUMHANM
Aeprarscs. ..

Mpekpachbin pesynstat! Passe He [OKA3BIBAET OH, YTO HUKAKOTO
4XWBOTHOTO 3nEKTPUYECTRBAY He CyulecTByeT? Bee geno 8 KoHTaKTE pas-
HOPOAHbIX METANNOB. ..

CTapas MCTUHO [AIAQCUT, 4TO €Crn CBOEro WMAEHHOTO NPOTUBHMKA
Henb3s ybeauTh, To HOAO NOCTAPATLCH ero nepexuTs. Bonbta Tak u cae-
nan. [Nocne cmeptnt [anbBaHM KOAUYECTBO CTOPOHHMKOB «XMBOTHOrO
3NEKTPUYECTBA» PE3KO MOWNO Ha ybbinb. Ho rnaswbiit yaap no ransea-
HU3My Bbin Bnepeanm.

Mpenoctasm COBO COBPEMEHHMKY TOM NOPbl — M3BECTHOMY PPAH-
Hy3ckomy yuenomy Aparo, Hanucaswemy buorpaduio Bonbrbi: «B Ha-
yane 1800 roaa BcneacTsMe TEOPETUHECKMX COOBPAXEHUN IHOMEHM-
Thith npodeccop NPUAYMAan COCTABMTh ANMHHBIA CTONG U3 KPYXKKOB: Mef-
HOTO, LMHKOBOrO M MOKPOTO CYKOHHOTO. Yero oxuaate 3apaHee of
Takoro ctonba? 1o cobpanue, CTPAHHOE W, No-BuANMOMY, Besaencr-
ByIOLLEE, 3TOT CTOND M3 PA3HOPOAHBIX METANIOB, PA3AENEHHBIX HEGONb-
WKM KOSIMYECTBOM XKMAKOCTH, COCTABASIET CHAPAL, YyAHEE KOTOPOrO HM-
KOFAQ He M306peTan YenoBEK, HE UCKIIIYaA AAXE TENECKONA W NAPOBOMA
MAWUHBI». DTU CNOBA He BbinK npeysenuyenvem. 9 yxe pacckassisan,
KQKOE BEYATNEHNE HO YHEHbBIX NPOM3BENO M30bpeTeHUe nengeHckux ba-
HoK. «Ho Bbanka gencTayet TONLKO OAMH pas, — lpogonxaet Aparo,
Nocne KaKAOro YAQpa ee HaAoBHO CHOBG 30PAXATh: CTONG Xe, Hanpo-
TU8, pencTeyeT Becnpepbisho. MTax, ctonb ects nengerckas 6aHka, ca-
ma cobolo sapaxaowancs... 9 ocmenunca Bel ckasath, 4TO BONLTOB
cTonb ecTb YyAECHENLMIA CHOPSA M3 BCEX YENOBEYECKUX N306peTeHmit».
Tak sakanuusaet Aparo ceoe onucaHve.

20 mapta 1800 ropga npodeccop ectecteeHHoi punocodum Anec-
canapo Bonbra otnpasun nucemo npeaunaenty JlowpoHckoro kopones-
ckoro obwectaa capy Oxosedy barkcy, 6aponety. Myts o1 Tasum po
Jlongona Hebnuakui, a noytoBele KapeThl no goporam Espornbl katu-
auck HecnewHo. [103ToMy TOYHO CKa3aTs, KOTRA nocnavue nNpubbINo
B cTonuuy bpuranckoro koponesctea, TpyaHo. Ho B KoHue KOHUOB €3p

_——



Ixosed noayunn sanevaranHbiit NAkeT, BCKpsi ero u npouutan. [nuce-
Mo Bbino osarnasnero: «O6 anekTpuyecTse, BO3BYXOIAEMOM NPOCTLIM
CONPUKOCHOBEHUEM PA3NUYHBIX TPOBOASLLMX BELLECTBY, O MABHLIM €70
COAEPXAHMEM FBIIANOCH ONUCAHME «..NPUBOPA, CXOAHOTO No 3ddek-
TAM, TO €CTb NO COTPSICEHMIO, BbI3BIBAEMOMY B PYKAX U T. [., C NeineH-
CKMMU BAHKAMM MM C TOKUMM 3MEKTPUIECKUMU CRABO 3APAKEHHBIMM,
HO BecrnpepbiBHO AeNCTBYIOWMMU BaTtapesmu, rae Bl 3apaa nocne Kax-
[OrO B3PbIBA BOCCTAHABAMBANCS caM COBOM...»

XoTs npesnpeHT obllecTsa SBNAACA QOKTOPOM IOPUAMYECKMX HAYK
U YIEHOM KOPONEBCKOTO TAMHOTO CORETA, A MABHEIM COBBITUEM B €rO
XM3HU BBINO KPYTOCBETHOE MyTEWECTBUE, COBEPIIEHHOE C KANUTAHOM
Kykom, v rnasHoi sacnyroi ciMtanocs ocHosanue AdpukaHckoro ob-
LIECTBA, OH HE Bbin yyxa U Pobnem ecTeCTBO3HAHMUS, BOMHOBABLUMX €10
COBPEMEHHUKOB.

He ouenb pasobpaswmcs 8 uanaraembix Bonsron npobnemax, cap
[xo3sed nokasan NMcbMO APY3bSM — NOHAOHCKOMY BPAYy C3pY DHTOHK
Kapneitnio u Boisiemy umnnosHuky OcT-MHACKON KOMNAHUU, MRXEHEPY
U nobutento ectecTBo3HaHMs Yuneamy Hukonscony.

Becha cnocobeteyer ocyuwecranenmio teopueckux nnarnos. 30 an-
pens Hukonscor v Kapneins coopyaunu no onucanusm BonsTei ctonb
U3 CEMHAALATU MAACTMHOK U CPA3y XE& NPUHANMCH 3a onbiTel. Hanws
KANmo BOAb! B YryBneHWe UMHKOBOM NAACTMHKM ANs OCYLUECTBAEHMS
NYYWEro KOHTOKTA C NPOBONOKOW, 3KCMNEPUMEHTATOPLI 3AMETHUNM, 4TO,
KOTAG Uenb 30MbIKQAACh, B BOAE NOSBAAAMCE Ny3bipbki. HitkonbcoH no-
HIOXAN U CKA3QA, Y4TO NOXOXE HA 3anax 8ogopoaa. OH B3AN CTEKNAHHYIO
TPYOKY, HAMMN B HEE CBEXEH KIOYEBOM BOABI M 3ATKHYN NPoBKamhm,
CKBO3b KOTOPbIE NPOMYCTUN NIATYHHBIE NPOBONOKK. 3aTem NPUCOEAUHUN
0be NPOBOAOKK K MPOTUBOMONOXHLIM MOMOCAM BONBTOBA CTonbGa.
M ToTyac oT KoHLA OAHOM M3 Npoeonok nobexany B BOAe Ny3bipbkM ra-
30, A BTOPAs NPOBOOYKA HA MA3AX CTANA TEMHETh U NOKPbIBATLCS HA-
netom. HenoHatho, HO MHTepecHO. FIXEHTNbMEHBI CMELLAnK nonyyeH-
HbIM T3 C POBHBIM KOAMYECTBOM BO3Ayxa W nogoxrnu. Pasgoncs
Bapeis... Bogopoa! besycnosHo sogopoa. Bens 310 oanH M3 rasos, sxo-
JAUMX B COCTOB BOABI.

26 nioHs TOro Xe ToAa, HecMoTps Ha neto, cap Hdxoaed banke Ha
cobpanuu uneHos obwectsa ornacun nucsmo Bonster. A Kopnesnb ¢ Hu-
KONbCOHOM MPOAEMOHCTPUPOBANK OMbIT N0 PA3foXeHUo Boabl. Mx pa-
6OTa NPOU3BENA CEHCAUUIO. YUYEHBIE M A0 TOFO 3HOMU O BO3MOXHOCTH
PO3NOXeHUs BOAb SNeKTpHUyeckon uckpoi. Ho specs npouecc wen He-
npepeisro! A caenars «chapsa» BonsTtel Huino Tak npocrol..

C BLICTPOTON MOJHWMM PANETENGCH HOBOCTL MO HAYYHBIM Kpyram Es-
poni. Bce yaaxawouwme cebst Guamku NPUHATUCE 30 COOPYXKEHWME BOMb-



TOBbIX CTONBOB M 30 MX ucnbiTaHue. Ewe Bbl, Takas HOBOCTE — «cHAPAAY
UTANBAHCKOTO M30BpeTaTens HeNPephIBHO BHIPABATHIBAN 3NEKTPUYECTBO
COBCEM He TaK, KaK 3TO AeNAnn 3NeKTPUYECKME MOLLMHBI. Tam ero HYXHO
BbIN0 HOKAMAWBATL, A 3AECH OHO TUXO TEKAO U TEKIO HENPEPbIBHBIM MO~
TOKOM.

B centsbpe Toro xe ropa mionxeHckuit dpusuk Morann Bunbrenbm
Putrep cooblumn, 4to Beigenmn ua Bogsi 06a rasa No oTAeNbHOCTU: KMC-
NOPOA M BOJOPOA — M YTO M3 MEAHO-
rO Kynopoca C MOMOLLLIO WTOANbSIH-

CKOrO CHAPAAA JEerKo ocaxpaercs =
mefb.

SKCMEePUMEHTATOPhI NUCANK O Pa3-

NOXEHUU C MOMOLBIO 3EKTPUYECT-
BO MHOTUX PACTBOPOB COMEN C BbiAE-
NEHWEM METAMNOB HA OTPUUATENb- [ L

HOM NOMIOCE BONLTOBA cTONBA.

20 oktabps 1800 ropa kHasb
HOmutpuit  Anekceesuy  [onuubiH, /9_ o o]
YPE3BbINAMHbIN PYCCKMM NOCNAHHKK ;
e [aare, Ranucan HO UMa NpesuaeH- :
ta Metepbyprekoit akapemuu Hayk .
lenpuxa Jogeura Hukonam nucsmo.
B Hem oH coobuwan: «[anbBAHUCTEI
OTKPLINM BECBMA IOBOMNBITHOE 3NeKT-
puueckoe ssneHue. Linnkosbie U ce-
pebpsiHble NAGCTUHKM, NONOXEHHbIE NOMNEPEMEHHO APYr HA APYra U OT-
OeNneHHble ApYr OT APYTd C/erka CMOYEHHOMN ¢raHensio, Npou3BoasT
TONYOK M pAaxXe snexTpuuyeckue wmckpbl». Cam Hukonam He untepe-
cosancs $puankon. Ho nucemo Hawno csoero aapecara. [lotomy uto
POBHO 4epe3 rof MPOM3OWSO B PYCCKON CTONMUE cobbiThe, O KOTOPOM
coxpanunacs 3anucb 8 «Cankr-lNetepbyprekux segomoctax» 3a 1 ok-
t96ps 1801 roga. B hux coobwanocs, 410 HA 3acenanum kondepeHLmm
Akogemun Hayk Buue-npesnpeHT bepr-konnerum v unen SlongoHckoro
Koponesckoro obwecrtsa rpad Anonnoc Anonnocosuy Mycun-yw-
KMH, M3BECTHbIM CBOMMM TPYAOMM B OBNACTU XUMMU, MUHEPANOMMU U K-
3UKM, NOKA3AN HEMONO «KYPWO3HbIX OMLITOB C BOSBTOBbIM CTONBLOM,
coctosswmm Uz 150 anemerTos». Mo Tem BpemeHam 310 Bbina BecbMa
BHYWwwHTensHas Harapes. [TpucyTcTBOBABLIME HEMANO AMBUAUCH MUCKYC-
CTBY 3KCMEPUMEHTATOPA. ..

Ocenbio 1800 ropa npodeccopy Aneccangpo Bonste npubeino
npurnawenune u3 Napuxa npovects Kypc Nekuui nepes BUAHeHILUMM
dusmnkamm Pparumu. M Bonbta, secbma cO4YBCTBEHHO OTHOCMBLUMIACS

Mpubop Putrepa ana pasnoxerns
BOAB



K nonutudeckim s3rngaam boranapra, Hemeanenno pewun exats. . lyTh
ot MNasuun go Mapuxa e canwkom anuHer. Ho 31a noesgka npeepatu-
nacs 8 cnnowHon Tpuymd. Kaxasiit ropof, B KOTOpLIM OH Npuesxan,
CTPEMUNCH BLIPA3MTL EMY CBOE BOCXMILEHWE. YUeHbIX BONHOBAN BONPOC:
MOXHO NW CHUTaTL SBPEKTLI, TPOU3BOAUMBIE BONBTOBLIM CTONBOM, COB-
CTBEHKO 3rekTphuueckumm? Mnu, moxet BbiTb, crienyer NpPeanonoxuTs
CYLECTBOBAHME ELIE OAHOTO HOBOFO BMAA «TMXOTO 3M1EKTPUHECTBA» OT
sonbTOBA cTonba?

B Xerese 8 Obwectse eCTECTBOUCNLITATEREN NPHUEXUIA NPOYATAN
LOKNAA O «TOXAECTBE rOALBAHU3MO C OBLIKHOBEHHLIM 3MEKTPUYECT-
Bom». «OBBIKKOBEHHBIM» B TY MOPY HA3bIBANKM 3NEKTPUYECTBO, NONyHae-
Moe B npouecce Tperna. A Befb Bbiv elie onbiTel ¢ TypmanuHom. beino
«KUBOTHOE 3BNEKTPUHECTBO» MOPCKMX CKATOB M GMEPUKAHCKMX Yrped,
«atmocdepHoe 3nekTpryecTeox». M Teneps elle 3TOT CTPOHHBIM BOMbIOB
ctonb... TyT Bbn0 oT Yero NPWATH B comHeHme!

B MNapuxckoi akapeMun HayK CO3AANM CNELMANEHYIO KOMUCCHIO MO
U3YYEHMIO ranbBaHM3ma. B Hee sowny cambie nasecTHuie yuenbie. «bec-
CMEPTHBIEY — TOK HA3bIBAMM PPAHLY3bl CBOWX QKAAEMUKOB — COOPY-
AMIK MO OMUCOHWEM BOMLTOB CTONG M MOBTOPMIM BCE OMbITHI UTANLAH-
CKOro uccnefoeatens nepen ero npuesnom. [orpysme oguH Ma KoHLoB
«3NEKTPOABMIATENLHOrO APUMOOPa» B BOAY WM NPUCOEOUHUE K APYrOMY
€ro KOHLY METASITMYECKYIO MPOBONOKY, OKAAEMMKU COBANM PYKY B HaL-
Ky C BOLOW M OAHOBPEMEHHO NMPUKACQALIBANY BTOPOM 3NEKTPOR K A3bIKY,
K BEKY, K KOHYMKY HOCA MAM HA N06. B MOMEHT 3ambikanms Lenm cnepo-
BAS TAKOM YAQP, 4TO HEKOTOPbIE €BA He NMAanUCe A3bika. 11o... Hayka
Tpebyer xepts. OwyuweHns Boinu ctons HeoxuaarHeimu! TNpu Hano-
XEHUW NPOBONOKM HA BEKO CO3NABANOCH BNEYATAEHKWE BCMLILKU. A KOT-
AC ABA 3NEKTPOAG OT NPOTHMBOMOMNOAHBIX MOMKCOR 6ATAPEM BBOAMAN
B YlUM, B rONOBE PA3AABANCS LWYM... «DTO BbiIO HEYTO BPOAE TPECKC
WM NONAHBR, KOK eCu Bb KUMENo KaKoe-TO MACAO WKW BA3KOE Be-
wecteo», — nucan cam Bonsta. OH npeanonaran, 4to B AanbHER-
wem ero Npubop CMOXET MOCNYXWTh MEAMKAM AN u3neveHus 6o
nesHen. [pyroro npumenHeHus ransBaHUHECKOMY SNEKTPUUECTBY OH He
BMAEN.

YeTuipe Hepenu noHagobunocs Tpuymepatopy, 4Tobel pobpatecs 40
Mopuxa. BeTpeda co 3HAMEHUTOCTAMM NPERB3OWNA BCE OXMAQHUA: Bbl-
NO YCTPOEHO TOpXecTBeHHoOe 3aceAaHne AKOREMUYECKOR KOMUCCH ',
BNPOYEM, NPUBMILHEE €€ HA3LIBATL CNELManbHOW komuccued Haum-
OHANBHOrO WMHCTUTYTQA, NOCKONBKY NOCNE PEBOMOLMM HALMOHANbHbIN
KOHBEHT MOCTAHOBWA YNPA3AHUTS BCE OKAAEMMM KKOK YHPEXAEHMA APUC-
TOKPATUYECKOrO XapaKTepd, NO30PpALLME HAYKU U ydeHbix». M 25 okTab-



Bonbta obbscHseT AeicTBME 3MEKTPUYECKOro cTonba
nepsomy koHcyny Hanoneony bonanapry 8 Napuxe

ps 1795 rona Oupektopus yupeamna HQUMOHARBHBIR WHCTUTYT HayK
1 UCKyCCTB, OBBLEAMHUBLLMIA NOA CBOEN 3rMAOK NPEACTABUTENEN BCEX OT-
pacnei 3HaHWA. YNeHOoM MHCTUTYTa COCTOAAn M NepBhlii koHcyn bowa-
NAPT, KOTOPbIA BECbMA FTOPANINCS 3TUM 3BAHUEM. ..

MNocne 3acenamuns, Ha xotopom Bonsta wutan poknap o Toxpect-
Be «OBBLIKHOBEHHOTO 3NEKTPUYECTBAY M ranbBaHM3ma, bonanapr yenaen
8 BUBNUOTEKE UHCTUTYTA NIGBPOBLIA BEHOK C HAANMCHIO: «Benukomy
BonbTepy». [epBabiit KOHCYN cHiM ero, CTEp OKOHYaHUE TAK, YTO NONY4M-
nack Hagnuce: «Benukomy Boneter, — n npoTaHyn BeHOK ydeHOMY.

He 6eino, kaxertcs, TakUX HArpag, koTopsie He nony4un Bui B [apu-
Xe UTAnbSHCKMIA uccneposatens. Hanoneox okassizan emy Takoe nog-
HePKHYTOE BHUMOHMWE, YTO 3TO BbIABANO HEMANYIO PEBHOCTE CO CTOPOHbI
dpanuyackmx konner. Y Bonbta, ymHbit M gansHoBuaHbiH BonsTa, 3a-
cnewmnn AOMOMN.

B 1815 roay oH nepewen B MNagyaHckuin YHUBEPCUTET, B KOTOPOM
NPWHAN MOCT AMpekTopa GUNOCOPCKOro paKynsLTETA.

Mocnepnue rogel ceoel xusnu Bonbta npoxmn ckpomno. Huuero cy-
LLEeCTBEHHO HOBOTO A1 Hayku He caenan. B 1819 roay eeiwen 8 orcras-
KY W yaanunca Ha nokoi B pogHoi Komo.



Bonbta 6bin He ocobeHHo cunen B obnacti Teopuu. Tem He meree
NPUYKHDI, BbI3LIBAIOWME 3MEKTPUHECKMA TOK B BONLTOBOM cTonbe, OH
AOAXeH 6bin 0BBACHUTL. M OH BBIABMHYN TAK HO3LIBAEMYKO KOHTOKTHYIO
TEOPUIO, KOTOPAA YTBEPXAANA, HTO 3NEKTPUYECKUI TOK Bo3byxaaeTtcs
B PE3yNLTATE KOHTAKTG MeTannos. [LoCcTaTouHO O[HOrO NLL CONPUKOC-
HOBEHWS PA3HOPOAHLIX METANNOB, yTBepxaan BonsTa, 4tobsl pogmunacs
«3NEKTPOABUIATENBHOA CUNA», KOTOPARA PA3LENSeT COEAMHEHHbe Mo-
NOXWUTENbHOE WM OTPULATENbHOE 3MEKTPUYECTBA U TOHUT UX B BUAE TOKOB
B MPOTUBONONOXHBIX HANPABNEHUSAX. ..

Muorue yuensie supenu Hepoctatku 3tol cnaboit runotess. MHo-
rMe MbITAnUCh AOKA3ATh, TO 3NEKTPUMECKMH TOK BO3BYXAQeTcs B pe-
3ynbTATE XMMWMYECKMX MPOLECCOB B BOMbTOBOM cronbe. Ho ponxHo
6bino npoitn bonee TpuaLaTH neT, noHaaobuncsa npuxog B Hayky Pa-
pages, 4Tobbi B 3TOT Bonpoc Bbina sHeceHa scHocTe. OgHAKO K Tomy
BPEMEHW UTaNbSHCKMIA Mccneposatens Aneccanapo Bonbta yxe noko-
uncs 8 GAMUIBHOM CKIene Ha KNaabuiue TOro Xe ropoad, rae u yem-
Aen ceer.

podeccop dnankn [letepbyprckoi MEAUKO-XUPYPTUHECKON OKAAE-

muu Bacunuin Bnagumuposuu [letpoe sosepawancs ¢ 3acenaHus
KoHpepeHLMM oMol satemHo. Heganekni cerogns nyte ot Bacunees-
ckoro ocrposa no Buboprekon cTopoHsl Brinl B Te roabl CIOXHLIM W BON-
MMM NyTeilecTBuem... Bnpouem, aanbHas 4opora Toxe MMena CBoM npe-
vmylwiectea. oA pOBHLIM LOKOT KOMBIT U MOTPSIXMBAHUE WM3BO3YMYBUX
APOXEK XOPOLWO Aymanock. M K TOMy BPEMEHM, KOTAA MOA KONeCcamu
3KMIOXA 3ACTYHANM BOCKM HAMNABHOTO MOCTQ, Benyllero Ha Bubopr-
CKYI0 CTOPOHY, M 3anneckanack Boaa, [leTpos npuwen K mbicin o co-
BepLIEHHOM HEOBXOAMMOCTY XOAATARCTBOBATL NEPEN CBOMM HAYONLCT-
BOM O MOCTPOIKe BONbTOBA €TONBA AN8 HyxA $uanueckoro kabuHera.
370 6LINO AETHILE, COIAAHHOE UM COMWUM U3 HAYErO U BCEM XM3HbBIO CBO-
eto u cnaeocio obazanHoe emy, Bacunuio Metposy...

«HukTo He 3naeT, kak oH Buirnagen. Ero noprperos He octanocs, —
TaK Ha4MHaet csoe scce «Pasmbilinerue nepen NOPTPETOM, KOTOPOro
He™» nucatens Januun Mpanui. — He coxpaHunoce ero nucem, gHes-
HUKOB, €ro NuuHbIX Belwen. Her socnommHaHuin o Hem. Ecte Tonsko
ero Tpyas. EcTb ero nocnyxHoi Coucok, BCAKME BOKNALHLIE 3AMUCKM,
OTYETHI, OT3LIBEI — TO, Y4TO MONOXEHO XPAHMTL B GPXMBAX, TOT NpPepsbi-
BUCTBIN CryxeBHbIN Crefl, KOKOH OCTAETCS OT KAXAOIO CNYXUBOTO Yeno-
BEKA».



3710 oH, Bacunwii MeTpos, cospan HebbIBONLIA A0 TOrO GUaHMiecKuit
KabUHET [Nd UccnenoBaHWit npu Meanko-XMpypruieckoin akagemmuu.
OH Hanucan 3oMeyaTensHoe COYMHEHMe, NOCBALIEHHOE AOKA3ATENbCT-
By HECOCTOSTENLHOCTU Yuenus o ¢noructone: «Cobparue PpUanko-xu-
MHYECKMX HOBBIX OMBITOB M HaBmopeHuit». [, He Mmes cucTematryecko-
ro 06pa30BaHUS, K COPOKA FOAAM MPOLWEN MyTs OT
NPOBUHLMANBHOTO YYUTENA A0 CTOMNUYHOTO Npo-
dbeccopa. Ero ums, no BeipaxeHnuto netepbypreko-
ro xypHana «CeBepHbii BECTHUK», BbINC M3BECTHO
npoceeleHHol nybnuke, «mbo... oH Becnpectan- oo
HO BO3BHILLAET PUINKY CBOMMU OTKPLITUAMM...».
Nao, 6atapes 6uina Metposy Heobxoguma! On pa-

Ke 3HAM, KOMY MOXHO Bbifo 30KA3ATh €e U3roToB- -
neHve. CylwecTBOBaNO B CTONUUE MEXGHUHECKOE

3aeefeHune Hekoero Meaxepa, soigasasiero cebs

30 GHMKUYAHMHA W NOCTABAABLIETO (u3nYecKue

npUBopLl NIOBUTENIM M HAYUYHBIM YHPEXAEHHSM
Cankr-letepbypra. Ocrasanoce pobutsea corna-

CHMSl HaYANBCTRA. ..

Bpsa nu ctour daHTe3mposats, npeactasnss ce- BOC””W‘F?:TQ‘:;’M“POB””
6e xnonotsl [eTposa 1 ero BOHHY ¢ QAMUHUCTPALM- (1761 _p] g34)
ell. Bce 310, ckopee BCero, HEMHOTUM OTIMHANOCH Mpeanonaraemeii
OT XfionoT, Tpe6yeMb|x U B HAWMK AHKM ANS QHANO- nopTpet

TUUHBIX Leneid. BaxHO, YTO B KOHLE KOHLOB HQ ByIuH-

HOM nabopatopHom cTone duau4eckoro KabUHETa BOABOPUACH ALUMK
C «BONLTOBLIM CTONBLOMY», COCTABNEHHBIM M3 LUECTUAECSTU SNIEMEHTOS. .
Mpaeaa, ¢ nepsbix xe >kcnepumentos [eTpoBa OXBATHMNO YYBCTBO pa-
so4aposanun. OH MOT TONBKO NOBTOPSATL YXE WIBECTHbIE OMbITHI BonbThl
W OpYrMX 3KCNEpUMEHTATOPOB. K 3TOMY BpPEMEHM «UTANLIHCKUE CHAPS-
Abi» MOSBUAKCE B AOMOX W HACTHbIX NABOPATOPUAX MHOXECTBA nobuTe-
neit Hayku. M kaxasiii geHb NPUHOCKHN COOBLLEHNS O HOBBIX OTKPLITUSAX.

C nomotusio ceoei Bartapen [1eTpos NOBTOPKUA OMbITbl MO PA3NOXE-
HUIO BOMBI, OCAAMN Medb M3 meaHoro kynopoca. [Monpobosan npous-
BECTU 3NEKTPONM3 BUHHOro cnupra. Hy a panswee Moxet 6eits, ecniu
6bi ynanoce noctpouts bonee mouwryto Batapeto, snekTpudeckas cuna
ee pacuenuna 6ui 4 apyrue sewectsa? U toraa oH, Bacunuii Metpos,
Y3HOET, M3 YETO OHM COCTONT. ..

Tak Bo3HMKNQ y HETO Mbicnb O ApYyroi batapee, 3HauuTensHo bonee
MouHow, Yem y Meaxepa. M Bacunuit Bnagumuporuy saanca 3a ee pe-
anusaumio. Mo genam opranusaumu buanueckoro kaburetra meamko-
XMPYPrU4ecKkon aKGBEeMMM EMY NPMUWNOCL noexaTs B Mockay. Tam,
8 fllepoprore, Ha Bepery fysw, B ycaasbe byTypnuHa, Haxopunack my-



Cavkr-letepbypr — Hay4has cronmua Poccum

3eiHas KONNEeKUMs pelknx Gusmniecknx npubopos, cobparHbix ee BRa-
Aenbuem BO Bpems noeapok no Espone. XosanHa ycansbul yxe He Buino
B XMBbIX. HacneaHuku xe 3anpocunmi ABAALGTE BOCEMB Thicay pybned.
Cymma orpomHas — He no cpefctsam akaaemun. Ho kak xotenocs-To. .
MeTpoB NPEANPUHAN TUTAHUYECKME YCUNS M AOBUNCSH CAHKLMM CaMOTo
umnepatopa Anekcanppa | Ha nokynky.

A B 310 Bpems 8 Cankr-[Tetepbypre no sanucke lNetposa nepectpa-
MBOMNOCH 3AaHME Ana duandeckoro kabureta. B Hem ponxHbl Gbinu HbiTh
HECTOPAEMBIN MO U M1ABUMLHASA Nesh, TEMHAS KOMHATA AN ONTUHECKMX
3KCINEPUMEHTOB M NPHCNOCOBAEHUs HAQ NOTOAKE AN HOABELUMBAHMA
NpPeAMEeToB HA WenkoBbix HUTAX. OH TpeboBan YCTPOMCTBA BEHTUASTOPA
3 ocobom «TeaTpe 4na GUanku» 1t feaHuka, BAnKoHa AN NPOBEAEHUS
OMLITOR HA OTKPHLITOM BO3AYXE M KOMHQATHI € 3AMUMNTUHECKMM BOAOEMOM. ..
Kopouye rosopsi, 370 fonxeH Bbisi H5iTb KABUHET, NPEAHA3HAYEHHBINA He
AN XPAHEHMA HOYYHOM ANNAPATYPH, A AN UCCNEAOBATENbCKON pabo-
Toi. JOKOrO HOBLIECTBA ELLE HE 3HANG OTEYECTBEHHAS HAYKA.

Fo BoT sce, kaxetcs, rovoso. [MNUTHUKK CKONOTUAM U NPUHECTM Ye-
Thipe Aluka obulen AnMHON B ABEHAAUATL MeTPOB. [leTpos cam nokpein
MX BHYTPEHHME CTEHK}. CYPIYYHbIM NIAKOM, YIOXWI HETHIPE ThICAYM ABEC-
TW METANMMHECKUX KPYXKOB, NMPONOXMUB MEXAY KAKAON UMHKOBO-MES-
HOt napoi Bymary, NponuTaHHylo Hawatsipem. [ee Teicauu ¢To 3ne-
menTos! Takorn Batapen He BbINO ewe HU Y KOTo U3 UCCNEAOBATENEN BO
BCEM Mupe!

Mpu stom Metpos pabotan & oguHouky, bes nomounuko Mo ce-
FOARFIUHMM MPEACTaBNEHUIM HaNpsxeHWe ero 6atapen PaBHANOCH
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Paagenennsiit BonsToB cTonb

npumepho 1700 B. Ona morna gaeath fOBONLHO HONLLWIOH TOK U... BbITh
onacHo#. Befip B Ty Mopy nouTH He CyWeCcTBOBANO HUKOKUX M3MePHTENb-
HbIX NPMOOPOB, KPOME HEHOAEXHLIX 3NEKTPOCKONO8 AA COBCTBEHHbIX
nanbues KCnepumeHTaropa. [1eTpos cpesan ¢ HUX KOXy, 4TOBbI ycu-
nuTh dyBcTBUTENBHOCTL. A TYyT — 1700 B

3HaN Nn OH O TPO3HOM CUMe, OPEMIIOWEN B JIMHHBIX AWMKAX, NOC-
TABNEHHBIX HA AepessHHblid nabopatopHei cton? BoamoxHo, u e
3Han. Ho MHTYULMS y4eHOro-3KCnepuUMEHTATOPA AOMXHA Bbina Nopacka-
3aTb €MY O HEN.

Bce npuxoannocs aenats ceoumu pykamu. OH «ceusan cepebpsHyio
KHHMEsb ANS NONYYeHUA CHYPKA B OGHY NWLWb JIMHMIO TONWMHOM», nogbu-
pan NPOBOAHMKM M MOKPbIBAM MX M3OBPETEHHOM TyT Xe M3onsuuen 13
CYPry4HOTO NAKA € BOCKOM.

Ewe He 6biI0 NOHATHS O HAMPSIXEHUM U CUIE TOKQ, HUKTO HE FTOBOPHN
o conpotuenernt. Hu Om, Hn Knpxrod etue he suiBenu ceonx yHaa-
MEHTANbHBIX 30KOHOB, a [1€TPOB ONbITHLIM NyTeM NPULLIEN K NAPAnnens-
HOMY COEAMHEHWIO CHAYONA NPOBOAHMKOB, A MOTOM M noTpebutenen
«3NEKTPUHECKOU CUMbIY.

OH Npomnasen 3neKkTPOIU3 CEPHOTO U CENUTPSHOTO 3PUPOB, MATHO-
o U rBO3AMYHOTO MACEN M OBHAPYXMUI B COCTABE BCEX STUX XMUAKOC-
TEM KACNOPOA, NOTOMY HTO 3NeKTpoabl HaTapeu Npy NPOBEAEHHUN OMbi-
TOB OKMCNSUIUCL. [10f CTEKASHHBIM KONNGKOM BO3AYWHOrO HACOCA OH
Habnioaan seBneHue TNEIOWEro paspsaa. A norpy3aus SNEKTPOAbI B MAC-
no, CNeMn 3a BO3HMKHOBEHWEM WCKP, KOTOPbIX HWUKOrAA He BbiBano
B BoAe. He 3HQUMT M 3TO, YTO MACNO XyXe NPOBOAMT 3neKTpUyec-

9 —3543



Kyt xupkoctee.. U lNeTpos BBEN TEPMUH «3NEKTPUYECKOE CONPOTHB-
neHuer.

OH 3anyman uenyio Cepuid ONbLITOB NO UCCAEAOBAHUK NPOBOANMMOC-
TH PA3NNYHBIX BEWECTB. XONOAHO BbIno B Ppuandeckom kabuHeTe. 356mm
nansusl, 3amep3cna soad B crakaHax. [pekpacro!l On uccneposan
NPOBOAUMOCTE NbAA. M MONyTHO 0BHAPYXMN, 4TO 8 XONOAHOM NMOMELLE-
HuM cuna Batapen ncesikaet buictpee. Ho 3aTo noTom BoccTaHABAMBA-
eTcs B Tenne. OH pellnn UCNbITATh YToMbHBIE 3MEKTPOAB.

Yrons — TPAAHUMORHLIA MaTepruan 8 GUINHECKUX UCCNEAOBAHUAX.
Huuero yausutensHoro. Ho...

Becroit 1802 roaa, nosnrum Beuepom, KOrAQ rnasa yxe ycTanu ot
BecnpepbiBHOrO MEPLAHWS CBEYEN U MPOCHINCH HA OTABIX, B TEMHOM Na-
BopaTopuU NOA PYKAMU YHEHOTO BCNBIXHYNO conHue!

«Ecnu HO CTEKNSHHYIO NANTKY WNKM CKAOMEEUKY CO CTEKNRHHBIMWA HOX-
Kamu ByLyT NONOXEHbI ABA MAM TPU APEBECHLIX YrAis, cnocobHble 4ns

NPOU3BEAEHUA CBETOHOCHBIX SBIEHUN NOCpes-
CTBOM FQSibBAHM-BOJSIbTOBCKOMN XUAKOCTH, M ec-
nY NOTOM METAMNMYECKUMHY  U3ONUPOBAHHBE-
MM HQANPABAEHWAMM, COOBLLEHHBIMK C OBOM-
MU TIONIOCAMH OrpoMHOK Batapew, npubnu-
XQTb OHble OOWMH K APYroMy HO paccTosiHue
OT OfIHOW AC Tpex NUHWK, TO ABNAETCA Mexay
HUMMW BECbMQ SPKMK, Benoro useTa CBET Wiu
e NNAaMs, OT KOTOPOrO OHbIE YIIK CKOPEE WnM
MefNiuTeNlbHee 3aropaioTcd M OT KOTOPOro
TEMHbIM MOKOM AOBOMLHO SCHO OCBELWEH DbiTh
MOXET».
OpHa — tpM uAuKM — 310 2,5—7,5 MMm.
Paccrosnue nyctauroe, a ocnenurensHoe nna-
M8, BCMBIXHYB, PA3AYNOCh COMHEHHbBIM NYHOM,
3AWKNEND W YAAPUIIO B TEMHbIE OKH(, BbI3BOB
CTpax y cny4aiHoro npoxoxero. 4ro 3a ceet?
DnekTpudeckas ayra Ortkypa cBet? [loyeMy «ranbBaHW-BONLTOR-
MEXIy ABYMA YTTTAMU CKas XKMOKOCTb» U3 Barapeun npespaowaetcs
B OrOHbS.. Bece 311 BONPOCk!, HecomMHeHHo, BO3-
HUKQNKM Yy NEPBOOTKPLIBATENS 3NEKTPUUECKON
BYry 1 TpeboBanu o6bACHEHUA. A 4TO OH MO OTBETUTL HA HMX2 Ham ce-
FOAHS MOXET NOKA3aThCs: NofyMaellb — oTkpbiTHe! McTodnnk snexkTpu-
4eCTBA — NOA PYKOMM, RYXHO TONbKO CABMHYTL yrnu... Xectokoe 3a-
6nyxpenuel Bo-nepsuix, batapes Brisa xoTh U BENMKA, HO O4€Hb HEHA-
pexHa. Bo-sTopbix, yru — oBbikHOBEHHbIE APEBECHbIE YW — [ANEKO
HE Nydwme 3nekTpoast And Ayrv. M B-TpeTbux, HakoHew, cama gyra Buina



H3BBCTIE COBPAHIE

° PHIHKOXHMHYECKHXE HOBbIXD
TAABBAHH-- BOABTOBCKHXD ONMBITOBL H HABAKOAEHIH

OMEITAXD, Bacwaid Hempoea,

Hemoptie npensroauab Mpogprecopa Quauny

Ilpo¢¢:topb ‘Pnu“- Banxiiﬂtmpouﬁ. npx Axazemiash Cnmmn:mqsﬁyprcmﬁ
MEANKONBPYPTHYBLRAH 4 CBOGOAHBIXD
nocpaicmponb orpamuoii wannase Samr. XyAoxecnvy.

MepeM , COCMCARIMEN WMUZIG wiB 4200
MHbaumxb n guuxomuy b xpvaxosb, H Ma-
3 dc, Camxm - y
xoxayjedca npu Camxr - Tleme p6yproxaft YACTb NEPBAA
Meauxo - Xupyprnrecxoi Axagemin.

. 4

BE CAKKTIETEPBYPIS ,
BB CAHKT NETEPBYPrS,

Bb Twunorpagin Tocysapemyeduch Me B Txnorpadin Tocysapempenwon Mean

supncrod Koarerin 1803 roaa. usmcxod Koarerin, 1801 rona

TutyneHble nuctel HayuHeix Tpynos B. B. MNertposa

O4YEeHb KANPW3HbIM SABNEHUEM. Yr1obh 3actasuTe ee ropetb OT nepaoﬁ
ﬂpOCKO‘-IMBLLIeﬁ MCKPbl, HYXHO 6bino O6J'IC]JIGTb BENUYANLLIMM MacTepcrT-
BOM 3KCMEPUMEHTATOPA.

Buits nepebim Bcerpa u Beage cnoxHo. Caenats Nepseiit War 8 HAayke,
onepexas sce HeN0ReHeCTRO, HE NPOCTO TPYOHO. OH BO3MOXEH TONBKO
B pesynsTarte ynopron pabotel, paboTbi nopoi onachom, uacto Bes
NORAEPXKKH... B 0BLLem, 3TO HACTOAUMA NOABKT — XW3HL PAAK NPOrpec-
€a, Xn3Hb Ans Niopen. He sabyaste, noxanynera, u T1oro, 4To NPOMCXo-
ANWNO BCE TO, O HEM 9 cenvac uly, B BEK CBEYM K NYHUHDBI, KOrAA 3N1EKT-
pPHUHECKME ONbITbl PACCMATPUBANKUCE KAK «KYPHMO3HbIE ABNEeHWa», He
umeBLIMe & BONLLIMHCTEE CBOEM HUKAKOTO OBBACHEHMS.

Orkpbitne MNetposa He npuenekno 6onbWOro BHUMAaHMA. A onuca-
HUe oNbiTa, U3noxeHHoe B «MM3BecTax Akaaemmun» Ha pyccKom s3bike,
CKOpee BCEro, OCTANOCh HEU3BECTHEIM BONBLIMHCTBY EBPOMNERCKUX Yye-
Heix. CoBcem MHAA cynbBa y NMOBTOPMBLIETOCA OTKPHITUS TOM Xe Ayr
B AHranMK. Heckonbko net cnycra oueHs yRaunuebid U, HedycnoeHo, Ta-
nanTAMBbIK yuensir [emdpu [3sm, ybkm yuernkom notom ctaneT Maiikn
®apagei, Hesasucumo oT Bacunua Metposa obHapyxun To xe aBne-
HWe W NPOAEMOHCTPUPOBAN ero konneram no JloHaoHckomy Kopornes-

[s34



ckomy obuiectsy. BoT TyT HEAOCTATKA BO BHUMAHWM U BOCXMLLEHMM HE
6uino...

B xapaktepe Bacunua Bnagumuposuua lMNetposa nopaxaert He Tonb-
KO BeckopbICTUE, HO U NOMHENRILee OTCYTCTBME BCSKOTO TWECNABUS —
4epTbl BECbMA PACNPOCTPAHEHHOM AN ero BpeMeHu. A OH, Y3HAB O no-
BTOPEHMM CBOETO OTKPLITUS [13BM, HK CNOBOM Aaxe He OBMONBUNCS O Npu-
oputete. Moxet BbiTh, OH XyAO BNOAEN MHOCTPAHHBIMA A36IKOMMU U He
mor cBoboaHO u3bscHaTbes? OtHiopb. COBpEMEHHMKM YTBEPXAQIOT,
410 [1eTpoB OAMHAKOBO XOPOLWO 3HAA NAThIHb, HEMELKWHA, AHINUACKMHA
U PPAHLY3CKMI A3bIKM — YuTan, NUCan u rosopun. [1paBaa, MHO3EMLEB,
kak 1 JlomoHocos, Bacunuin Bnagumuposuy He xanosan, 60nbHO MHO-
O UX BbINO BOKPYT B CTOAMUE, AA BCE C NPUBKMNETUAMM, AA BCE XOTENM,
4ToBbI 11X CuMTaNM ymHee... MoxeT BbiTb, MO3TOMY BCE CBOM CTATHU M-
can OH TONbKO HO PyccKom a3bike. M ero Tpyn «Masectus o ranbeaHm-
BONLTOBCKMX OMBITAX, KOTOPbIE NPOW3BoAMn npodeccop duankn Bacu-
nmit MeTpos, nocpeacTeom OrpomHoOi Haunadve Hatapen, CoCToRBLIEHR
uHoraa m3 4200 mefHbIX M LMHKOBBIX KPYXKOB M HAXOASLLENCS Mpw
Cankr-TNetepbyprckoi MEAMKO-XMPYPrveckoin aKaaeMUn» sBucsa ea-
BO SIM HE NEPBOW HAY4YHOH PADOTOM MO INEKTPUHECTBY, HAMMCAHHOW HA
PYCCKOM si3bIKe.

Mo oTabieaM COBPEMEHHNKOB, [1eTPOB Bbin HE TONBKO BEMUKONENHbIM
NEeKTOPOM, HO M TANAQHTAUBBIM YuuTenem, npodeccopom-pyKOBOAMUTE-
nem. OH octaeun nocne cebs yYEHMKOB, CTABLWMX FOPAOCTIO HALIEH
nayku. Cam xe Bacunuit Bnagumuposny no npasy cumtaetcs nepesim
PYCCKMM 3IEKTPOTEXHMKOM M NPUMEPOM s TEX, KTO UAET HENETKUM Ny-
TEM CIYXEHUs HOYKE W CBOEMY Hapofy.

MetpoB Bbin y4eHbIM-NPOGECCUOHANOM, U BCS ErO XK3Hb, BCE €ro
MHTEPECHI CBA3LIBANMCE C HAOYKOM # HAYYHOM AeSTERLHOCTLIO. 1 Aymato,
YTO OH BbIN YYXKA MM3AHTPOMMM — CBOMCTBA B OBLWEM-TO MANO PACMPO-
CTPAHEHHOTO cpeau pycckux niopeit. M haeepHoe, BTaiHe ctpagan, Ha-
Bnionas Be3paanuume oKpyxXaiowmux Kk ceonm Tpyaam. He aps xe 8 koH-
Li& OMUCaHMS OMbITOB NOCTABUN OH CKPOMHYIO, HO BECHMA 3HOMEHATESb-
Hylo &pasy: «9 Hagelocb, YTO MPOCBELIEHHbIE M BecnpUCTPACTHbie
bU3UKKM, MO KPANHE MEpEe HEeKOraa, COMMACSATCS OTAATh TPYAAM MOWM
Ty CNPABEANUBOCTb, KOTOPYIO BAXHOCTL CUX MOCAEAHUX ONbITOB 3aCAy-
XWMBQET...»

ccneposanus Bacunus Bnoaumuposuua Metposa nobyaunu MHOrMx
PYCCKMX MCcneaoBaTenei oBpaTUTbCa K ONbITAM C 31EKTPUYECTBOM.
OpHa 3a apyroi B Ne4aTH NOABAAIOTCH MHTEpecHble paboTul. TyT u auc-



ceptaums Anekcanppa BouHosa o MOMHWMKM U rpome, U paccyxaexue
Bacunusa Tenennesa «o cnocobax 803ByxaeHMs 3MeKTpUyecTsa & Te-
nax», U kommnaumonHeiit Tpya Adaracua Croitkosnua «O conomen-
HBIX M PA3HBIX APYIUX OTBOAAX MOMHWM u rpafa». beinn pabotsl u apy-
rux aeTopos. He Bce OHM OKO3BLIBANKCE PABHOLEHHBIMM, HEMANO B HWX
BCTPEUYANOCh HAMBHBIX yTBEpXAeHuit. Ho yxe camo obunme pabot roso-
PWT O TOM, YTO pyccKas HayyHas meicnb Hasana XIX seka wna e Hory
C U3bICKQHUSMWU EBPOMNEHCKUX YUEHBIX.

B 1803 ropy 8 Cankr-lNetepbypre ns-noa nevatioro npecca Boilsna
oueHb NBONLITHAS KHWIA, o3arnasnenHas «KpaTkme u Ha onbITe OCHO-
BAHHBIE 3AMEHAHMA OB eNekTPULIMAME U O CNOCOBHOCTU eneKTPUHECKMX
MAXWH K TOMOTAHMIO OT PA3NUyYHbIX HONesHel», NPUHOAIEXALLAs nepy
NEPBOro PyCccKoro arpoHoma  nucatens Axppes Tumodeesuda bono-
TOBA.

31y paboTy MOXHO €LE BrOMHe OTHECTU K «4OTANbBAHUYECKOMY»
W «[OBOMLTOBCKOMY» nepuopy. bonotory Bsino B Ty nopy yxe wectsbae-
AT natb net. [103HAKOMMBLLMCh ¢ AENCTBUEM NENAEHCKOM BAHKMU, OH YB-
neKkcs MAEEH NEYEHUs PABMMUYHBIX BONE3HEN C NOMOLUBIO IMEKTPUHECKO-
ro «foOTPACEHMs». DTo BhiN e4BA MW HE NOCNEAHWUI OTIONOCOK BCeobLe-
ro yBfIeYEHUs NEHEHMEM SNIEKTPUUECTBOM, KOTOPOE nepexwveana Espona
B cepeanre XVl cronetus. Toraa Bpauu oXWAGNM OT HOBbIX METOAOB
neveHus Yyaa.

Mpes npumeHenus 3nekTpUYecTBa NPOTMB HEPBHbIX BonesHein yxo-
AUT B rAybokyto ApesHoCTb. ECTb CBeAEHWs, YTO M PUMCKME BPAYH Bbl-
CKO3BIBONU MHEHWE O NOME3HOCTU YAQPOB XMBOTHOMO 3MEKTPUHECTBA.
Ewe B cepeanne XVIII cTonetns mHorue BUAENM B 371eKTPUYECTBE NAHO-
ueto ot ecex bonesnen. Ho nMo npolwecTBumM NONYBEKA MOAA HA HEFO
npowna. U paborta bonotosa sHumarus Ha ceba He obpatuna. C pa-
6otramu xe B. B. MeTtposa bonotos, ckopee Bcero, 3Hakom He bbin.

MoxHo otmeTuTs, uT0 B CBOEN pabote Angpei Tumodeesny Gonb-
WOe BHUMAHUE YAENSN NOCTPOEHMIO «ENEKTPUYECKMX MAXMH BoobLue
U yCTpoeHuto npocterwnx ocoberHo». On Aan KOHCTPYKUMIO CBOEH
3M1EKTPUHECKON MALUIMHBI, NONYYAKOWEH SNEKTPUHECTBO TPEHWEM, NOA-
pobHO onucan ee, «4Tobbl B CNY4ae OKA3ABLIENCS NONEIHOCTU MOXHO
660 MO NpUMepy moemy MHOTUM M y ceba aoma, Bea npubexuiia
K MOXUHUCTAM, Q MPU TOMOLUM MPOCTENLUMX MACTEPOBLIX, KAK, HANPH-
MEp, CTONAPA M cnecaps, ux aenats u 6e3 BomblMx Magepxek cHab-
XaTb ce6a OHbIMMY.

B 1818 rony ocrosatens Xapbkosckoro yHusepcuteta Bacunwmii
Hasapoeuy Kapasun, uyenosek 6eCnoOKOMHOTO NPOCBETUTENLCKOO
CKNOAO XAPAKTEPd W BbIAAIOWMACS OBLWECTBEHHBIA AEATENb, HAMMCAN
memyapsl «O BOZMOXHOCTH NPUNOXUTL SNEKTPUHECKYIO CUIY BEPXHMX



cnoes atmocdepsl K noTpebHocTam yenosekd». Ok npeanaran NoaHu-
MQTh HO A3POCTATAX «31EKTPOATMOCHEPHBIE CHAPSABI», KOTOPLIE COBM-
panu 6bi TAM SNEKTPUYECTBO M AOCTABMANMU €70 HA 3EMIIO AR NPAKTHHE-
CKOTO UCMOMb30BAHMS.

B 1y nopy Kapasun xun y cebs B nomectbe Kpyunk 8 Xapbkosckon
ry6epHmn. Co CBOMCTBEHHOM €My CTPACTHOCTBLIO U 3HEPr1en Npeaasan-
CSl OH HAY4HBIM 3AHATHSM W OMBITAM. Y HETO B MMEHMM BbINU NPEKPacHas!
6ubanoTeka, xumuueckas NabopaTopus M METEOPONOTMYECKAs CTAH-
UMs, HO KOTOPOM OH B TEHEHME AECATKOB NET Ben HabmopeHus. TyT xe
PAGOM PACMONATanoch OMbITHOE NONe, C AENAHKAMM, 3ACEFHRBIMU PA3-
FIMUHBIMKA COPTaMM MennUsl. Boobue, Hago ckasaTte, 370 6bin yanBu-
TenbHbIM, MHTEPECHEMNLLMA YENOBEK, KAKMX HEMANO B PYCCKOM UCTOPUN.
Xu3Hb €ro — HACTOALLUMI POMAH...

[MoHMMas, KAk HyXHbl YAOBPEHWS ANt NOBBLILEHMS YPOXANHOCTM
nous, KapasuH sagymancs Hoa cnocoboM M3BNeYeHns a3OTUCTBIX CO-
eOMHEHUI M3 BO3AyXA anekTpruyeckum nytem. OH XOPOLWO NPeacTasnss
cebe HUUTOXHOCTb CMMbl CYLLECTBYIOWMX WMCTOYHMKOB — BOSILTOBBIX
cronbos. M nocemy pewmn noCTasuTb Ha ClyxOy Y4enoseky MOTHMIO.

Cocrasus cBoit npoekt, Kapasuh nogan €ro Ha BeicONaMiLee pac-
cmoTpenue. bymaru nonanu ha otaeis B Akagemuio Hayk. Tam GOAXKHbBIM
NOPSAKOM OHW NpoLNK peueHauposanue. [Npoekt Kapasuna pacemar-
pUBANK B AKOAEMMM, HO HWKTO HE HALIEN B MOAAHHBIX MPEMATOXEHMUAX
HUYEro AOCTOMHOTO BRUMAHMS. W mwe MNeTpor Hanucan nonoxurens-
HbI% OT3bIB...

K coxanenuio, H1M HayKd, HW Tem Bonee TeXHWKA He roTosbl Bbinu
K MPUHATUIO NOJOOHBIX MAEHN.

OXOeHME 3NEKTPOTEXHMKM HOYANOCH C U3rOTOBEHNS NEPBLIX ranbBA-
HUYECKUX DNEMEHTOB — XUMMHECKMX MCTOYHMKOB 3/1EKTPHYECKOTO
Toka AneccaHgpo BonsToi.

PacckaabiBaiot, 4To Npu packonkax ermMneTckmux APEBHOCTEN APXEOOo-
™ 0BpaTtMnu BHUMAHWE HA CTPAHHbIE COCYAbl M3 OBOXKEHHON FNMHbI
C M3bEAEHHBIMU METOAAUYECKUMM TNACTUHAMK B HUX. HTO 3T02.. «A yx
He BAHKK Ik 3T0 XUMUYECKNX SEMEHTOBS» — MPULLNG KOMY-TO B FONOBY
«cymacluenwas» meicnb. Ho tak nu ona Besymna? Begs nonydenme no-
CTOSIHHOTO DIEKTPUYECKOTO TOKA XMMMUYECKMM MYTEM OEHCTBUTENBHO
oueHb npocto. ConeHoit Bogsl Ha 3emne xore 0T6ABASH, KAK 1 HeOBXO-
AMMBIX METANNOB — UMHKA # Meau. Bmecto mean MoxHo Bbino npume-
HATb CePeBPO 1 30M10TO... HO OCTABUM 3TH AOTAAKK GAHTACTAM.

Mepeble snemerTb nMenn oauH obwmin Hegoctatok. OHu fasanm Tok
fMLWB HECKONBKO MUHYT, 3aTem «Tpeboranu otasixas. [Toyemy 310 npo-



MCXOAMNO, HUKTO CHAYANA HE NOHMMAN. Ho ¢ Takumu «BbicTpoyTomnaio-
LIMMUCH» UCTONHUKAMM Hedero BbIo M AyMaTh 3QTEBATh KAKYIO-TO MPO-
MBILNEHHOCTb. M NOTOMY YCUAWMS UCCNenoBATENEN CKOHLEHTPUPORA-
ach  Ha  npobneme npogfieHns paboTocnocoBHOCTH  XUMUYECKUX
anemeHToB. Mx 6bIN0 MHOTO — MW30BpeTaTenei HOBBIX WMCTOYHMKOB
3nekTpu4eckoro Toka. M kaxabii, natentys csoe AeTuLE, AABAN eMy
cobCTBEHHOE UMS.

Oka3anochk, 4TO LMHK, COBOMHAACh C KMCAOTOM, BHITECHAET U3 Hee
Bopopop. [Nyssipbkid ra3a 0CEAqloT HO METANAWYECKMX MNACTUHKAX M 30-
TPYDHAIOT NpoxoxaeHue Toka. Puanku HA3BAMHK 3TO SBNEHWE NONSPU3a-
LUMEN SNEMEHTOB W OBBABMIM EMY BOHHY.

MpumepHo B Hauane 30-x ropgos XIX cronetust anrnnuane Kemn
u Yunbam Crépaxer (n3obpetatens 3neKTpoOMarHuTa, o KOTOPOM pedb
ewe Bnepeam) BoIACHUNM, 4TO LMHKOBAS NAACTUHKA, MOKPLITAR GMASbra-
MOM — PACTBOPOM LMHKQA B PTYTH, — BEHCTBYET HE XYXE SUCTOrO LMHKA,
HO NPK 3TOM He PACTBOPAETCA B KUCIIOTE, KOTAQ 3MEMEHT He paboTaeT,
TO €CTb KOAA OH He JJET TOKA. JTO CTANO CYLWECTBEHHbIM AOCTHXEH!-
em. Cnegom 30 HUMKM GPaRLY3CKUI PU3MK, OCHOBATENL YHEHOW AMHAC-
Tn Antyan Cesap bekkepenb Beickasan meicib, 4TO xopoluo Gbl nonpo-
60BaTh ONYCKATL NAACTUHKA B PA3KLIE COCYAbI TAK, YTOBbI BbiBENAIOLLMA-
CA BOJOPOA TYT K& XWMHYECKM COEAMHANCH C KMCNOPOAOM, oBbpasys
Body. Maes noHpasunacs. Ho kak ee peannsosats? Maobpetare-
MU BCEX CTPAH NPUMHAMMUCE 3Q ONbITHL. M HOAO NPSMO CKA3ATh, HTO €CAM
8 XVIIl Beke enga nu He kaxabii OBPA3OBAHHBIN YENOBEK CTPOMA NEKT-
PUYECKME MALLMHBL, 4TOBE AOBBIBATE TAMHCTBEHHYIO CHIY SREKTPUHECT-
BA TpeHWem, TO TeMNept BCAKWMIA MCCRELOBATENb CHMTAN CBOWM AONIOM
NOAAPHTE MUPY M HENOBERECTBY HOBbIN XMMHUYECKUIA DNEMEHT.

Ha nepsom atane Haubonbwmin ycnex seinan Ha aonio npodeccopa
xummn Nonponckoro koponesckoro konnepxa anuana. B creknannyio
BAHKY € MELQHBIM KYNOPOCOM OH NOMECTHA COTHYTBIF B LMAMHAD MeTan-
FIMMECKMI MUCT. BRYTpb BCTABMA MIUHAHBIA COCYA C NOPHCTHIMM CTEHKAMM,
3QNONHeHHbIH PasbaBneHHON cepHOi KucnoTon. B kuenoty 6bin nome-
LWeH uMHK. Bopopon npoxoann Yepes nopel MUHAHOTO COCYAd, BHITEC-
HT MEAb M3 KYNopocd. HeckonsKo CUHMX KPUCTANNMKOB, BpoLLeHHbIX
HA AHO BAHKK, nononHANU yBbinbk meam. ..

Monapuaauua 6eina nobexaexal Opgrako y snementa Januana Ha-
WAKCh APYTHE HEAOCTATKW. TAK, OH MMER MOHUXEHHYIO 3NEKTPOABMXY-
Wyl cuay. HacTs 3rekTpMYeckon SHepru TpaTUAAch BHYTPHU COMOTO
3NEMEHTA HO PABNOXEHUE MEAHOTO KYNOPOCA.

CoortedectseHHmk [aHnana Yuneam [poBe pelunn s3ameHuTs MeaHbIA
KYNOPOC Q30THON KMCAOTOM. A 4ToBbI OHA HE PA3LEAANA MELHbIH 3MEKT-
POA, 3AMEHUI MEAb NAATUHON... BCe Nony4Mnocs B COOTBETCTBUM C OXM-



[oneasanuyecxkue anementn Jleknanwe v Januwans

BAHKUAMM: 3INeKTPORBMXYLLAs cuna sospocna. K coxaneHuio, sBospocna
W CTOMMOCTb TOKOFO WCTOMHUKA TOKQ: MAJTUHA — MEeTann AOPOToH.
MNpasna, [pose u ero nocneposateny Aenany >NeKTPOAbl U3 TOHHARLINX
FUCTKOB, COTHYTBIX AN NpovHocTM Bykson S. HecmoTps Ha BbICOKYHO
CTOMMOCTb, 3nemenTsl [POoBe HAWNK [OBOALHO LWIMPOKOE pacnpocTpa-
HeHue B NaBopaTopusx MHOTUX CTPAH.

CeropHs MOXET MOKA3aThCs CTPAHMBIM, Y4TO HMKTO HE AoAymancs
3aMEHUTL MNATMHY yriem. [1pUHLUMNMONEHOA BO3MOXHOCTE TOKOW 3Q-
meHbl BbIna yxe nasectHa. Ho TyT mbl HE yuuThiBaEM YPOBHA TEXHONO-
rmu Havana XIX cronetus. Toraa HUKTO HE yMen AenaTh MNOTHbIX YrRen.
A 06biuHEI APEBECHBIA YroNb CNIMLLKOM MOPMCTLIA. [1p0OWNO HECKONBKO
NeT, NPEXAE Yem HeMeukui xumuk Pobept bynsen onucan cnoco6
M3rOTOBMEHMN YTOMbHLIX CTEPXHEN M3 NPECCOBAHHOTO MONOTOTO rpa-
dbuTa, KOTOPBLIN BBIGENSNCA NPU CrOPAHWUM CBETUILHOTO rA3A HA PACKA-
NeHHbIX CTeHKax peTopT. CTepXHu CTONM NPEKPACHBIM 3AMEHUTENEM
NAQTHHBI.

SnemeHT ByHaeHa nNpuHanu «na ypa» He Tonsko nabopartopun du-
3UKW, HO M NEPBbIE SNEKTPOTEXHUYECKHWE NPeanpHATUS (B 4acTHOCTH, No
ransBaHonnacTuke). M 310 HeCcMOTps Ha To, 4TO npu paboTe 3nemeHT
ByHaeHa sbiaensn Hemano yaywnmasix NApPOB a30THOR KMCNOThl. MoranH
MNorrengopd 3ameHUN A30THYIOD KUCNOTY XPOMOBOW, HE BbIAENSBLUEH
gpenHeix ucnaperuni. Ho ee npouasoactso BbINO AOBOMNLHO BOPOTUM
aenom.



[aneBanuyeckue 3nemenTs [poee, Kanno u byHsena

M3aobpetateny crapanmce BOBCKO. Ha CTPAHMLAX HAYUYHBIX XYypPHQA-
NOB OAHO 3a APYTMM NOSBASIWUCE OMMCAHWUA BCE HOBBIX M HOBLIX 3MEMEH-
TOB. VMM 3QHUMANUCh CNELMANMUCTBI, UMW 3AHUMANUCH NIOBUTENN, UMM
3AHUMANUCD... B kayecTBe Kypbe3a MOXHO YrMOMSHYTb, YTO MOCNEAHMIMA
bpanuysckuit nmnepatop Hanoneow |, npexae yem Hascerna nopa-
PUTL CBOIO KOPOHY Pecrybnumke, Toxe «OCHQCTAMBUANY MMP KOHCTPYK-
UMMM [BYX MCTOUHMKOB SNIEKTPUHECKOTO TOKA.

Bnpouem, Bo BTopor nonosuHe XIX ctonerus xMmmueckme MCTOUHUKM
TOKQ CTQSIM M3rOTABAMBATE B CMIELUUANBHBIX MACTEPCKMX. [NABHBIA KX NO-
Tpebutens — tenerpad — TpeboBAN NPOCTOTH YCTPONCTBA, AELUEBM3-
Hbl, YCTOWYMBOCTU M HOAEXHOCTU 8 paboTe. 3a BCe >To TenerpadmcTsl
COFNAAnMUCh HA CaMbIE «CNabBbie» TOKK.

MoxHo pacckasats ewe o mHorux bonee MnKM meHee yaauHbIX Mo-
nbiTkax naobpetatensctea. Haubonbwimni ycnex eeinan Ha oMK NApUx-
ckoro xumuka Xopxa Jleknanwe. OH HANoOAHuUN rMuHgHYyi0 6axky
CMECBIO NePeKMCH MAPTAaHLA C KyCOYKAMM YNt U3 ra30BbIX PETOPT U No-
MeCTWIT TYAA Xe NPAMOYTONbHYIO YTOfILHYIO MPU3MY, KOTOPAs BONXHA
BbINA CIYXWTE NONOXKMATENBHBIM SNEKTPOAOM. ITA CUCTEMA 3QNUBANAChH
CBEPXY BAPOM MU CMOJION M BCTABSIACH B CTEKISHHYIO 4EThIPEeXyrosb-
HY0 6AHKY, 3aNONHEHHYIO PACTBOPOM HALIATHIPS, € LMHKOBLIM 3NEKTPO-
nom. [pu 5TOM XNOpP M3 HOLIATHIPR (XNOPUCTOrO AMMOHMS), COEANHAACH
C UMHKOM, AABAN XAOPUCTHIA UMHK. AMMOHWI PAcnNapancs Ha pacTso-



Fansaaruyeckne snementui [pere u Pnenwepa
u cyxon anemeHT pupmbt «Cummenc u [anscker»

PAIOLLMIACE AMMMOK M BOROPOA. BoT TyT-T0 u 6uina axunnecoea nata
5TOrO NPEeBOCXOAHOTO 3nemeHTa. [lepexkncs mapraHua okucnsng Bo-
ROPOL MEANEHHO M HEBONBIMMU NOPLMSMM. A BoidENEHUE 3TOrO rasa
30BMCENC OT CMAbI TOKA, KOTOPbIA OTBMpaeTca of snemenTa. bonbwe
Tok — 6onblwe Bbigensetcs u sogopoaa. Bogopoa xe nonapusyert sne-
MEHT, U nocneaHui Beictpo «ycrtaets. [pasno, nocne HEKOTOPOro «oT-
ABIXQ» OH McnpasHo pobotaet chosa. OpHako nyvwe scero Mm GO
NONb3OBATLCH MPK «MATBIX TOKAX» B TENErpAdHU UK B CUCTEME CUTHA-
AU3AUML, TAE MEXAY MOMEHTAMKM PABOTHI CYLLECTBYIOT 3HOUMTENbHbIE
nepepbiBbi.

Bonblioe HeynoBCTBO MpU MCNONL3OBARKMM 3NEMeHTOB JleknaHwe
CO34aBANM CTEKNSIHHbE BaHku ¢ xupakocToio. OcoberHo ceTosanu Ha
3TOT HEJOCTATOK KOMNAHMKM Naccaxupckux nepesoaok. OkeaHckue Ko-
pabnu cHABXANMCL CIIOXHOM U PA3BETBNEHHOM CUCTEMOI CUrHAMM3Q-
UMM, CTAPAACH HE YCTYNATh B 3TOM OTHOLWEHMK Bonblim oTenam. Ho ko-
pabnu nopsepranuck kauke... CHauana, 4tobbl He pacniaeckars Xua-
KOCTb M3 3NeMEHTOB, BAHKM C 3NEKTPONUTOM HAMOMHANM ONUIKAMM,
30N1BOS CBEPXY Tem ke Bapom. Ho nop Takon «kpbiikoid» 0bpasossi-
BONWUCh (O3bl, W SNEMEHTEI CTANM B3PLIBATLCS... He ckopo Hayuunuce nio-
M W3rOTABAMBATL «CYXME IMEMEHTbI», CTABLUME 8 HALLE BPEMA TAKUMM
obbiuHbimm. [la, BecuncnenHeie 6arapeikn, paboTaioLime Cerofns B ca-
MLIX PA3HBIX SNEKTPUMECKMX M 3NEKTPOHHBIX YCTPOUCTBAX, HE YTO MHOE,
KOK MHOTOKPATHO YCOBEPWEHCTBOBAHHLIA M YNPOLWEHHBIA «3NeMEHT
Jlexnanwe». Brnpouem, Hapsgy ¢ HUM paboTatoT U Apyrue cUCTembl —



MMHUOTIOPHBIE U HE O4EHb, OHWM OBCHYXMBAIOT UENU, B KOTOPLIX UCMOMb-
aytoTes «cnaboie Toxu».

Benukum poctmxenmnem XIX Beka, CBA3AHHbIM C UCCAEAOBAHMEM Pa-
BOThI TEX KE 3NEMEHTOB, SBUAOCH OTKPHITUE BO3MOXHOCTHU MOCIE[OBA-
TENLHOTO W NAPANIENEHOTO UX COEOMHEHMA, KOrLd B NMEPBOM CryHae
YAABANOCh NONYYMTh OT HUX CYMMOPHOE HANpPSKeHUE, a BO BTOPOM —
CYMMAPHBIA TOK... _

CeropHs 371 «4ypeca» usyuarT pebsTa B WKonLHOM Kypce dUanku,
M OHW HUKOTO He YAMBAIOT.

QBOHTE eule pas BEPHEMCS KO Bpemehw, koraa Aneccanapo Bone-
,  Ta noctpoun ceoio nepeyio 6atapeio. g 6onbwmnctea 310 Beino
4ymo, KOTOpPOE NpuBNekno elwe 6onbie noburenen GUaKKm K SNeKTPM-
YECKMM 3KCNEpMMeHTaM. [og UM gBa criycTs yumuTens my3asikn 8 [lapu-
xe, HekTo [0Tepo, MPOBOASALMIA IKCNEPUMEHT NO PA3NOXEHMUIO BOAL HA
KUCNOPOA M BOAOPOA € NOMOLILIO BOALTOBA CTONBA, 0BHApY*uA, 4TO
ABE 30/10Thle NPOBONOHKM HEXWUTPOrO NPUBOPA, COEAMHEHHbIE BMECTE
MO OKOHYAHMM ONBITA WU MPHUNOXKEHHbLIE K A3bIKY, AAIOT TAKOE Xe OLyLle-
Hue, kak u batapes Bonetel, Tonsko 3HauutensHo cnabee. OBbACHUTL
3TO HEZHAUYNTENLHOE ABAEHUE HUKTO HE MOT, AQ OHO BEUIO U HE OYEHBL-TO
Bre4atnaoumm. Ho HECKOMbKO NET CycTa K €ro ONbITY BEPHYNRCH HEMELL-
kuit popmauesT Morann Bunsressm Putrep, cTaswuit nosxe 3a cme-
NOCTh MBICAIM W WKMPOTY B3rnaaos YneHom Mionxernckon akagemmun. Ow
NOCTPOMA CTONBUK M3 COPOKA TOMBKO MELHBIX KPYXKOB, MPONOXEHHBIX
CYKOHKAMM, KOTOpble Buimu cMoueHb nogkucnerHoit sogoi. Coeamnumn
nontoca CTonbuka ¢ BOMLTOBOM BATAPEEN U YEPE3 HEKOTOPOE BPEMS
y6enuncs, 4To ero KOHCTPYKUMA 3apSAMQch SMEKTPUYECTBOM. lenepsb
BTOPMUYHbIE, WM 30PAXKAEMbIE, CTONGLI NPMBREKNM K cebe BHUMOHME
MRorux. Tem Bonee UTO UMEIOLUMECS FANBBAHMYECKME INEMEHThI OYEHD
BLICTPO yTPauMBanm 8OO cuny ui-3a nonspusaumn. B 1839 roay Ipo-
Be M306pen rasoBbii «BTOPWUYHBIA SNEMEHT», KOTOPLIA AABAN TOK MWL
nocne 3apsaKkK ero oT KAaKoro-Hubyas NOCTOPOHHero uctodnmka. OaHa-
KO M3-3a HeyRoBCTBA MONb3OBAHMS «rO30BbIA dneMenT» [pose pacnpo-
CTPAHEHUS He Noy4mna.
fpumepto 8 1859-—-1860 rogox 8 nabopatopun Anekcanapa bek-
Kepens — BTOPOTO MNPEACTABMTENs CNABHOM AMHACTMM GPAHLY3CKMX
duamnkos — pabotan 8 kavecrse accuctenta facton Mnante. Monogon
YEeNoBEK PELIn 3AHATECS COBEPLIEHCTBOBOHMEM BTOPUYHBIX INEMEHTOR,
4TOBBl CAENATH MX HOAEXHBIMKM MCTOMHMKOMM TOKA Ans Tenerpaduu.
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Axkymynatops XIX sexa

CHa4Yana OH 3aMEHMN MAATUHOBLIE 3MEKTPOAB <[A30BOTO 3NEMEHTA»
[poBe CBUHLOBLIMU. A MOCNE MHOFOYMCIEHHBIX ONBITOB U MOUCKOB BOOB-
lie nepeLlen K ABYM TOHKMM CBMHLOBLIM niacTuHkam. OH ux nponoxun
CYKOHKOM M HOBUI 3TOT «CIHABUYS HA AEPEBSRHHYKO NANOUKy, 4T06bI OH
BNE3dn B KPYIyKO CTEKNSHHYIO BAHKy € 31eKTpoaUTOM. 3atem NoAKIO-
qun obe nnactuHel k Batapee. Hepes HEKOTOPOE Bpems «BTOPU4HLINA
3NEMEHT» 3APRBMNCA M cam okasancs crnocobeH OaBaTh LOCTATOMHO
OUYTUMbIA NOCTORHHOM ToK. [1pu 3ToM, ecnn ero cpasy He paspsxany,
CNOCOBHOCTL COXPAHATL INEKTPOABMXYLLYIO CMAY OCTABANACH B HEM HA
AOBONLHO HIIMTENSHOE BPEMA. DT0 BbiNo HOCTOSEE POXKAEHWE HAKONHU-
Tens 3M1eKTPUYECKON IHEPruK, UNU aKKyMynaTopa.
Cnoso KAKKYMYNATOP» NPOMCXOAKT OT NATUHCKOrO qccumu|ctor, HYTO O3-
HaNaer «COGMpGTeHb». B Texnuwe Tax HaasBOOT yCTpO];!CTBG, NMO3BO-
NAWUME HOKATHIMBATE 3HEPIKIO C UENBIO €€ [UNEHEUWENO “CNOMb3OBA-
HYq, ﬂpM 3TOM JKKYMYNATOD MOXET BbITb HE TOMLKO INEKIPUHECKUM.
Cambim NDOCTEIM BUAOM MOXHO CHWUTATb CKRATYHO WK DACTRRYTYIO NpYy-
XKHUHY, B KOTOPOMW 3ANACAETCA MEXAHUYECKAA 3HEDTUS, UNK TAXENLIM MA-
XOBWK, pGCprHeHHbID‘I no fonblioro 4mMcna O6OPOTOE\ “ 3GHGCGIOLLLMI7I
TaxKum O6POSOM KMHETUHECKYIO 3HEDPIHtO. Ha MMAPOAKKYMYNUPYIOUNX
CTAHUMAX 136BITOK 3NEKTPO3IHEPIUM UCNONBIYETCA AN NOAbEMA BOAb! ..3
HUAHETO PE3epBYApa B EEpXHMﬁ. Ects nhesmatuyeckue QAKKYyMYNnaTops!
TeNnOoBLIE U, HAOKOHEL, 3NEKTDUHECKKE.

lMepsoie snekTpudeckue axkymynatopsl [actona [nawte umenn
OYEHb HE3HOAYUTENBHYIO E€MKOCTb, TO 8CTb 30MNACANM COBCEM HEMHOrO
snekTpuyecTsa. Ho coennHue Heckonbko BAHOK NOCAELOBATENLHO, HA-
npsxeHne BATapen MOXHO BbINo YBEMMYUTL, A NPU NAPANNENLHOM WX



CBVIHLLOBbIe MNACTUHbE QKKYMYNSTOPOB PA3HbLIX KOHCTPYKLUAIH

BKIKOYEHUM YBEAUYMBANACH @MKOCTh. [1pK 3ToM ToK Npubopa okassisan-
csl Tem cuibHee, Yem 6onbas NOBEPXHOCTL NNACTMH CONPUKACANACH
C PACTBOPOM SMEKTPONUTA.

3aTem n3obpeTatenb 3AMETUN, 4TO EC/IM 3APRXEHHbIA NEPBOHAYANb-
HO NpWBop PaspaanTb, 3aTEM NPONYCTUTL YEPE3 HEro ToK B obpaTHoOM
HANPOBMEHWM, A eLie NPOAENATh 3Ty ONEPALMIO HE OfMH Pa3, TO BO3-
PQCTAET CIOM OKUCA HA INEKTPOAAX M EMKOCTb BTOPUHHOMO MIEMEHTA
YBENMUUTCS. DTOT NPOLLECC MONYYMN HA3BAHWE GOPMOBKM NIACTUH 1 3a-
nan y naobperarens Kamunna Qopa okono Tpex Mecsues. ..

Kamunn Pop ¢ oHbIx net ysnekancs texkukon. Ho o Bein bepen
W He nonyuun obpasosaHus. BuiHyxaeHHbid 3apabaTbiBaTh HA XW3Hb,
Kamunn cmeHun MHOXECTBO cneunanbHocTeid. bein pabounm, veprex-
HUKOM, TEXHUKOM, XMMUKOM HQ GHTMUMIACKOM NOPOXOBOM 3aBoae, pabo-
1on uy MNnante. Pa3HOCTOPOHHME NPAKTUHECKME 3HAHWS COCAYXMM Ca-
moyuke nobpyto cnyxby.

Mocne Mapuxckoit seictasku 1878 rona Popy npuwina nies HoBo-
ro cnocoba dopmoeku nnactuH. On nonpobosan 3apaHee NOKPLIBATL
WX OKCMAOM CBMHL, CBMHLOBbIM Cypukom. Tlpu 3apsake cypuk Ha of-
HOM 13 NNACTMH NPEBPALLANCS B NEPEKNACH, O HA APYTON COOTBETCTBEH-
HO packucnancs. [Tpu 3Tom cnow okucna npruobperan oueHs nopucroe
CTPOEHME, Q 3HAYNT, NNOWAAL €r0 MOBEPXHOCTH 3HAUATENBHO YBENUYH-
Banack, [lpouecc GopMOoBKM NpOTEKAN 3HAYUTENBHO BricTpee. AKKYMy-
nsropsi Popa Npy ToM ke Bece 3anacanu 3Ha4UTeNbHO Honblie e
PHUYECKOW 3HepruM, Yem akkymynstopsi [nante. [dpyrumu cnosamm, mx



3HeDroemkocTb bbina bonble. 310 obcToATENLCTBO 0COBEHHO NpUEBnE-
KOO K HAM CMMMATHMW SAEKTPOTEXHUKOB, HO FMABHAS MPMYMHA MX BOS3-
POCLLEN NOMYASPHOCTH 3AKMOYANACE B APYTOM...

B koHue cToneTtus BO MHOTMX CTPAHAX HA YIUUOX U B JOMOX MOSIBM-
NOCh 3NneKTpMyYeckoe ocBelieHue. JTamnbl HOKANUBAHMS MUTANKUCH SHEp-
e NOKA eLue MANOMOLLHbIX MALWWH NTOCTOSHHOTO TOKA. PaHHMM yTpOMm
W NO3AHMM BEYEPOM, KOTAA 3Hepruun Tpebosanock Bonbile, HA MOMOLLbL
MALIUHAOM TPUXOAMIM GKKYMYNSTOPbI. DTO BbINO 3HAUATENLHO AELLEBTIE,
4eM YCTOHOBAMBATL AONOJHUTENBHLIE TeHepaTopbl. Tem Bonee 4to 8 cro-
KOMHbIE AHEBHBIE M HOUYHBIE HACHI AKKYMYIATOPE MO 3aPSIXAThCS, MO-
MOWAS U3NULLKK BEIPABATHIEAEMON MALIMHAMMU SHEPTUM.

[anbHeliwee coBEPLIEHCTBOBAHUE CBUHLOBO-KMCNOTHBIX OKKYMYIIsi-
TOPOB WO MO MYTH YNYHLWEHUS MX KOHCTPYKLMM U M3MEHEHUS TEXHONO -
MW M3FOTOBNEHWS NNACTUH,

HecmoTtps Ha WMPOKOE PACNPOCTPAHEHWE, CBUHLOBBIA GKKYMYNs-
TOP — [OBONbHO KAMpusHoe pAeTule snekTportexHukn. O Tpebyer
O4EHb YMCTOTO 3MEKTPONMTA. AKKYPATHBIE MOTOUMKITUCTE U UBTONOOM-
TENW 3TO XOPOLIO 3HAKOT M AONUBAIOT «BAHKK» C SNEKTPONUTOM TOBKO
AUCTUNNMPOBOHHOM BOAON. AKKYMYNSTOP He TepnuT neperpy3ok. Eciu
TOK PA3PSAG YEPECHYP CUIbHBIN, MNACTMHE paspywatotes. He niobut
CBMHLOBbLIM QKKYMYNATOP NEPETPEBd, NEPEOXTAXAEHMs, rybokoro
pPa3psaa U 4acTeix nepeaapsnos. Kopnyca CBUHUOBO-KACIOTHBIX QKKY-
MYNSITOPOB, M3FOTOBMIEHHbIE M3 CTEKIIA MITK MIACTMACCHI, XPYr u. A Kuc-
NIOTHBINA 3NEKTPOMMT HA 3APAAHBIX CTAHUMAX CO3RAET COBEPLIEHHO HE-
NPUEMIIEMYIO IKONOTMYECKYIO OBCTAHOBKY.

B 80-x ropax XX cronetvs 6610 NpeanoxeH npOekT CO3BAHNA MMIaHTCKO-
ro CBMHLOBO-KMUCNOTHOTO OKKYMyﬂﬂTOpO Becom bonee ABYX TbICAY TOHH.
Mpeanonaranocs, 410 OH 3GMMET NNOWAAL OKOMO MSTOM YACTU FrekTapa
] 6yneT npeaRa3HayYeH ang NOAKINIOYEHUA K 3NEeKTPOCETU B 4ACh M-
KOBOM HArpy3ku. l‘lpoeKTH(m MOLLHOCTL — NOpaaKa copoka natv Mera-
BATT. SOpQ)KGTb Ero MOXHO B HOYHOE apemsa, Koraa n0Tp86neHMe 3HEP-
My nagaert.

HPHMeHeHMe TAKOro Cynepakkymynaropa no3aonuno 6bl BbIDOBHATL
paboTy TeNNOBLIX AEKTPOCTAHUMA, OCOBEHHO CTPAAAOWUX OT HEPAB-
HOMEPHOCTU HATPY3KH, 1 AANO SKOHOMMIO HedTaHoro Tonavea. OpHako
MPOEKT Peann3oBaH He Bbin.

Hepoctatku KUCAOTHBIX GKKYMYIISTOPOB elle Ha 3ape WX pa3suTus
sacTasnsnM musobpertareneit uckath 3ameHy ceuHuy. [lonbitok Bwino
mHoro. bonblinHcTeo Besycnewnsix. Yaaua Boinana Ha fono Tomaca
Ansbl Daucona. Mocne MHOXeCTBA ONbLITOB OMEPUKAHCKWIA M3obpeTa-
Tenb NOCTPOMN Xene3o-HUKENEBbIM LENOUYHON AKKYMYAATOP, KOTOPbIX
LWMPOKO UCMONL3YETCH B HOWM AHU. B HeM OTpuuaTensHbINA 3neKTPOA Bbi-
NOMHEH U3 MOPUCTOrO XeNe3a Unu Kaamus ¢ Gonson pabodei nosepx-



HOCTEIO. [ToNOXMTENbHBIA SNEKTPOA ~— HUKENEBLIN, OKPYXEHHbIA OKUCHIO
TpexsaneHTHoro Hukens. B kauectse snekTponuta  ucnonbayetcs
20%-HbilA pacTBop efkoro kanu vnu egroro Hatpa. Kopnyc Haue scero
M3rOTABIMBAETCS U3 CTAMMN.

Mpaeaa, 3nekTpoOABMXYLLAS CHIA LLENOYHOTO
QKKYMYNIITOPA HEMHOTO HUKE, YEM Y CBUHLOBOTO.
KoadduumeHT nonesHoro AencTams Toxe MeHbLe
(npumepHo B asa pasa). [la v CTOWT WeNoUHOMN ak-
kymynatop gopoxe. Ho... OH xopolwo nepeHocuT
neperpysku. Heuwysctautenen k usbbitouHomy aa-
PAOY WM CUMABHOMY PA3PsAy, NMPOYEH, NEFKO nepe-
HOCHT Neperpes 1 He HYXAGETCS B peMoHTe. A no-
CKOMBKY M3 LENOUYHBIX AKKYMYMNSTOPOB HE Bhife-
ASIOTCS  ra3bi, WX MOAKHO [AeNaTb TePMETUYHO
sakpbiTeiMi. Cornacurecs, 4To NperMyLLECTBa Bre-
4aTAAOLME.

Ho He MmeHee Bneyarnaou M HEAOCTATKM.
M npexpe BCEro HEAOCTATOUHAS eMKOCTb. BoT no-

Tomac Anea Dnmcon
4emy BO BCeX NPOMBILLNEHHO PA3BUATLIX CTPAHAX (1847—1031)
BHUMOHWE MHOTUX HOYYHO-MCCRENOBATENLCKMX KOA-
NIEKTUBOB HAMPABNEHO HA pa3paboTKy HOBLIX TW-
MOB AKKYMYNSITOPOB WU CYNepakKyMynaTopos. [nasHas 3apcya — nosbi-
CHUTb 3HEPrOEMKOCTb: YBENUYWUTb KONMYECTBO 3AMNACAEMON SHEPTUM HA
eOMHULY BECa aKKyMynaTopa.

pobnemMa CO3AAHMS SHEPTOEMKUX QKKYMYASTOPOB npuobperaer

ocoboe 3HaueHne B CBA3U C OypHbIM PA3BUTMEM TpaHcnopra. As-
TOMOBUAM MOXUPAIOT 3aNACkl AOPOTOCTOALENO TOPIOHETO W 3ATPA3HA~
o7 atmocdepy. B 1898 rogy dparuys X. Laceny-Jloba poctur wa
anekTpomobune ckopoctn 63 km/u. A uepes rog ronwmk K. Menarun
YCTQHOBMI MUPOBON PEKOPA CKOPOCTM Ha cywe — noutn 160 km/u
HO MAWKWHE, CHOBXEHHOW OKKYMYNaTOPHOW Harapeed MACCOW OKO-
no?2T.

Mexay Tem B Yukaro B Hayane XX BEKa KOMMHECTBO 3NeKTPOMOGHU-
NEN NPUMEPHO BABOE NPEBOCXOAMNO KOMMYECTBO MAWMH C BEH3NHOBbI-
mu peurarensmu. B uem xe peno? MNovemy no cux nop astomobunect-
POMUTENN HE NEPELLIN HA SKONOTUYECKW BE3BPEAHYIO NEKTPOIHEPTHIO?
Ysbl, rnasHas npobnema KaK pa3d v 3aKmioNMAeTcs B QKKYMySnSTOPAX.
Benb cospemenHbIi CBUHLIOBO-KUCIOTHBIA OKKYMYNATOP BECOM NATb € NO-
NOBUHOW KMNOTPAMMOB, KOTOPLIN CTOWT Ha aBToMobmne, cnocobeH Ha-



KOMUTL M yaepXaTb B cebe CTONbKO SHEPrMM, CKOMBKO €€ 3AKNIOYEHO. ..
B piomke HersnHal Copok nMTpos BeH3NHA — eMKOCTb 6aKa OBbIYHOM
NErKOBOW MALWIMHEl — MO 3AKIIOYEHHOM B HUX 3HEPTMU SKBMBANEHTHbI
SHEPFUU AKKYMYNSATOPHBIX BATApen BECOM YEThIPE € MOAOBUHOM TOHHBI.
A Bpems sapspa-sanpasku? Copok AWTpoB BGEH3WHA Bbl 3anbeTe 3
NaTh, Hy, 30 AeCATb MWHYT. [lepe3apsafka Xe aKKyMynaTOpPOB AAWTCA
Hacamm.

SnekTpPOMOBUNM He BMUCHLIBAKOTCA M B OBLIMI TEMN CyLLECTBYIOLE-
ro OPOXHOTO ABMXeHns. OHU MEANEHHO PA3roHATCA U TpyaHo He-
PYT nogbembl. KX MAKCMMaNEHAs CKOPOCTb M AQNBHOCTL Npobera mex-
Ay Nepe3apaikaMH aKKYMYNRTOPA HE3HAUMTENMbHbL. TaK 4TO MoKa 3Ta
TEXHWKA, HO PAROCTb HEPTErA30BLIM «KOPOMSM», HE KOHKYPEHTOCNO-
cobHa.

CyiUeCTBYIOT CEPHO-HATPUEBLIE # XNOPHO-NUTHEBLIE OKKYMYNATOPbI
C YAENbHON EMKOCTBIO PA3 B IECATh, A TO M B ABEHAALATL BOAbIIEH, Yem
Y CBUHLOBO-KMCNOTHBIX AKKyMynaTopoB. Hatpui — metann, obnagato-
LWMI BBICOKMMW DHEPreTMHECKUMK CBOMCTBAMM. B pabouem coctosamu
M HATPHUIA M Cepa HyXOAKOTCA 8 NOAOIPEBE, YTOOLI NEPERTU B pACMNUB-
nenHoe cocTosinue. Mx pasgensert cocyn M3 NOPUCTON KEPAMKKH, U3TO-
TOBNEHHOM HO OCHOBE GNMIOMWHMA. [NABHOE CBOMCTBO cocyfa — ero
CMOCOBHOCTL NPONYCKATL TOABKO MOHBI HATPHS. JNg MOHOB cepbl M ANs
ATOMOB OBOUX XUMUHECKHUX SNEMEHTOB KEPAMUYECKAA MEMOPAHA - He-
npeogonumbin Bapbep. Takum oBpasomM, KEPAMMKA MrpdeT pofis Kak
6bl TBEpAOro 3nekTponuta. Ho xoTa HATPUIA U cepa NNABATCS NpU Tem-
nepatype 97—119 °C, pns ycnewHoro npoTeKaHWs SHeKTPOXHUMM-
HeCKOW peakumnn ux HyxHo Harpets go 300 °C, ne menbwe. pasag,
CEPHO-HATPUEBLIA AKKYMYNSTOP TPEBYeT NOCTOPOHHETO UCTOHHUKA Ten-
na Tonbko Ans Hauana pabotel. [lotom Heobxopumas Temneparypa
NOAAEPXKMBAETCS 3G CHET TEMNd, BHIAEMMOLEIOCH B XOAE XUMUYECKON
peakumm.

CepHo-HaTpueBbiit 3nemeHT pewwes. [1pUMmeHsembie B HeM MATEpH-
anbl He AedULMTHB. Bo Bpema paboTsi U3 HEro He BBIGENAKOTCA rasbl,
3HAYMT, €O MOXHO repMeTH3MpoBaTh. A ecnu LoBABUTL K 3TOMY eLle
M MPOCTOTY 3APAAJ, TO MOXET NOKA3ATLCSH, YTO PeELleHHe npobrems
y Hac B kapmaHe. Ho nonpobyem nepeuncaute u Hegoctatkn. Cepa
M HATPUIt — OrHeonacHsl. A neped paboTon akKyMynsaTop Heobxoaumo
noporpesats. Enkue BetllecTsa Nerko pasbeaaioT repmeTUIeckyo 0bo-
nouky. M HaTpuit TaK OKTMBHO COEAMHAETCS C BOQOM, YTO 3TA PeaKLms
nopobna s3pbisy. [la 1 pacnnaBneHHas cepa Npu KOHTAKTE C BO3AYXOM
0bpasyer ALOBUTHIA CEPHUCTBIA ra3. TAK YTO, HECMOTPA HA repmeTHy-
HOCTb, TAKOM QKKYMyNSTOp TpeByeT BonbLoi OCTOPOXHOCTH NpH 3KC-
nayaraumm.



MoXOX 1 XNOPHO-NNTUEBLIA AKKYMYNSTOP, YAENBHAS 3HEPTOEMKOCTb
KOTOpOro ele sbille. Ho y Hero cepbeaHbiM HEAOCTATKOM SBNSETCS A00-
BMTOCTb X10pd. A Hy KaK NpopBeTcs oH rae-Hnbyasl.. KoneuHo, GeHsun
TOXE He Takoe yx BeszobugHoe BewecTso, 0COBEHHO ecin NoBAM30CTH
&CTb OTKPbITHIA OroHb. Ho k cBolcTBaM GeH3MHA BCe NpUBLIKIM. A BOT
K XQPAKTEPY HATPUA 1 IUTUS, XIOPA U CEPLI Mbl OTHOCHMCS MOKQ HACTO-
POXEHHO.

Tem He meHee CO3AAHbI OYEHb NOBOMBITHBIE «3NEKTPUYECKUE KOH-
cepBbl». BOT, HanNpuMep, NUTUEBO-HUKENLIANOUGHbIA AKKYMYNATOP.
B Hem paboTaet yxe 3HOKOMBIA HOM METQIN IMTUIA U HESAOBHUTOE HEOP-
FaHUYECKOE PTOPUCTOE COBOMHEHUE HUKENS. DTOT AKKYMYMSTOP He Tpe-
6yeT Noporpesq, He BLIAEMSET rA3, YTO NO3BONSET CAENATh €ro NONHO-
CTBIO FEPMETHUHBIM. JHEPrOEMKOCTb €f0 — HA YPOBHE CYMepakKymyisi-
TOPOB, OMMCAHHBIX BLILE, O MPOLECC 3APSAKA ANUTCH BCErO HECKONBKO
munyT. MpekpacHo, He npaeaa nm? Bot mowHocTs ero Heeenwmka. Ho He
fynem 306b1BaTh, Y4TO U COBPEMEHHAS TEXHWKA CUIBHO MUHWUATIOPW3H-
poBANACH...

CylwecTByI0T BO3AYLIHO-LUMHKOBBIE GKKYMYSTOPSI, B KOTOPLIX KUCAO-
POA aTMOCdepbl OKUCNAET LMHKOBLIK aHOM. B Hux 3anac sHeprum onpe-
LENSETCH KONMMUECTBOM LUMHKA, CNOCOBHOro BCTYNUTL B peakuuio. Ho y nix
noka man cpok cnyx6ul. Mpes ucnonb3osaTts BO3Ayx B KQ4ECTBE OAHOM
U3 COCTABNAIOLLNX CUCTEMBI HOKOMUTENS SHEPTUM OUEHb 3AMOHYUBA, XO-
TR PEANU3OBATL €€ HENErKo.

MurepecHoe 1 nepcnekTMBHOE HANPABneHue — pas3paboTka Ton-
SIMBHBIX 3nemeHToB. [1paBaa, HEKOTOPLIE MCCABAOBATENN CHUTAIOT, 4TO
3TH CHCTEMbI, 3AHUMAIOWME MPOMEXYTOUHOE NONOXEHWE MEXAY rafb-
BOHMYECKMMM SEMEHTAMM U QKKYMYTISTOPAMM, OTHOCATCA CKOPEE K SNEKT-
prueckum matnHam. OHK MX TAK M HA3bIBAIOT: SNEKTPOXMMUHECKHE re-
Hepatopsbl (IXI). B TonameHbIX 3nemeHTax cBOBOAHAA SHEPTHs 3NeKTPO-
XUMUUYECKOM PEaKUMH NEPEXOAUT HENOCPEACTBEHHO B 3NEKTPUUYECKYIO
sHeprvio. Bot, nanpumep, kak paBoraer BOAOPOAHO-KMCAOPOAHbIN
TOMMBHEIN 3MEMEHT: ra3 BOAOPOS NOCTYNaeT u3 bannoHa-Tepmoca, rae
XPAHUTCH B CKUKEHHOM COCTOSIHWMM, K OTPULIATENLHOMY 3MEKTPORY-Ka-
TONM3ATOPY. 3AECh OH MOHM3YETCH. TOUHO TAK XKE& K MOAOXMTENbHOMY
3NeKTPORY MNOCTYNaeT Kkucnopod. MoHbl Bogopoga npoxopst uepes
MOHOOBMEHHYIO MEMBPAHY, COBAMHAIOTCA ¢ HOHamu kncnopoga. Obpa-
30BABLIASCA B PE3ynbTaTe PeakUMW BOLA — EAMHCTBEHHbBIM «BbIXNOMNY
TAKOTO BNEMEHTA-reHepaTopd. 3GMAHYMBAA MEPCMNEKTUBA, HE TAK NW?
Tem Bonee 4TO B KAUECTBE TOMNIMBA MOXET MPUMEHSTLCS HE TONMBKO CXM-
XEHHbI BOROPOL, HO W APYT1e BELLECTBA.

MoTtpebHocTs B pa3spaboTke HOBLIX AKKYMYNATOPOB OCOBEHHO OCT-
po nposeunack B 70-e roapt XX Bexa B CBS3M C BHEAPEHUEM B KOCMMYe-
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CKOM TEXHWKE COnHeqHbix Batapert. [lns HanaxueaHus BbiNycka cne-
UMAnbHBIX  CepebpPSHO-LMHKOBBIX QKKYMYNISTOPOB TEXHONOrAaM  Mpu-
WNOCh CO3AATb HE TONBKO HOBbIE KOHCTPYKLMM, HO M HOBBIE MATEPHANSI,
1 3NEKTPONUTBI.
B cepebpsiHO-UMHKOBBIX GKKYMYNISTOPAX OTPUUATENLHEIN 3NEKTPOM, KOK
M nonaraeTcsd, cAenaH n3 UMHKQ, a NONOXUTENbHbIM — U3 OKMCH UK ne-
pekucu cepebpa. SNeKTPONUTOM CYXUT EAKOE KANW. DHEProeMKoCTb
TOKMX QKKYMYJSITOPOB Pa3 B WeCTs Honblie, Yem y cBuHUoBbIX. Kpome
TOrE, OHKM MOTYT PaboTaTh NPU AOCTATOUHO HMskux (a0 ~60 °C) temne-
PATYpax, AGBOTE CUNBHLIE TOKM 1 QONTOE BPEMA HOXOAWUTLCA B PA3PS-
KEHHOM COCTOAHUMN,

B pesynbrate 6binu nonyueHbi AKKyMynaTOpbl, KOTOPbIE MOryT pabo-
TaTb AAWTENbHOE BPEMS, B TOM 4Muchie B BydpepHOM PEXnMe U B BECHMA
XeCTkux ycnosusx kocmoca. B 80-e roge XX Beka Ans mexnnaHeTHoOM!
cTanunn «BeHepa» u nporpammel cniyckaemoro annapata «Coo3» no-
TpeboBanuch repmetuuHbie BydepHbie Harapen, yCTORUMBbIE HE TOBKO
K YCNOBMSIM OTKPbITOTO KOCMOCA, HO W CIOCOBHbIE BbIAEPXMBATL CEPb-
e3Hylo YAApPHYIo Harpysky. Eule Gosnee xectkue Tpebosanust Bbinu
NPEAbSBIEHBI K AKKYMYNATOPAM Anst obecnedenmns NUTAaHMs annapatypel
Ha KoCMUYecKmx cTaHumax «Colod» u Ha cnyTHukax cepun «Kocmocs.
3tn pabortsl Beauce kak B Coserckom Cotoase, Tak 1 8 CLUA. Benucs na-
PannensHo U NPUMEPHO B eAMHOM Temne. B goarocpouHeix kocmuue-
cknx nporpammax «Bewnepa», «Mapc», «Monnus», «Caniot», pasHo
KOK M B amepukaHckmx: «Mapunep», «[Tonep», «Skcnnopep», — uc-
NONb3OBAMNCH B OCHOBHOM F€PMETHUYHBIE HUKENb-KOAMMEBbIE AKKYMYN|-
TOPbl CO CPOKOM CriyXObl B HECKOMLKO NeT, 4TO OCOBEHHO BAXHO ANs
MEXMNNAHETHBIX MONETOB.

Orpomtyto paboty npopenany Hawm CNeLManucTsl No sHeproobec-
NEYEHUIO KOCMUYECKON cUCTeMbl «DHeprua-bypar». PakeTumkn notpe-
60BANM OT 3M1EKTPUKOB CO3AAHMS OKKYMYSTOPOB PEKOPAHON EMKOCTH
o 130—140 A« 4 npu yaensHon sHeprn go 150 B » 4 Ha kunorpamm
Becd. TOKMX NAPAMETPOB MMPOBAsA NPAKTMKA PaHblue He 3Hand. M Tem
HE meHee NMofobHbie akKymynsTopsl Bbinu cosgansl Ha [ocyaapcTseH-
HOM HOY4YHO-NPOKU3BOACTBEHHOM NpeanpuaTuin «KBaHT».

Ha xocmuueckux annaparax «Papyra» u «[oprusoHT» npownu ucnsi-
TAHUS HOBbIE HUKENb-BOAOPOAHBIE AKKYMYNATOPbI CO CPOKOM CriyXBbl 10
naTM neT, u cneunanmctel «Ksanta» paboTatoT Hag codpanuem ewe 6o-
nee [ONTOREHMCTBYIOWMX HUKENb-BOAOPOAHBIX M HUKENb-METAMNTUAPMA-
HbIX OKKYMYNSTOPOB.

MHTepecHbiM HONPABAEHMEM COBPEMEHHOW HAYYHO-TEXHMYECKOM
MbICNK ABNAETCS BOIMOXHOCTb MCNOJb3OBAHUS B CBEPXMPOBOASLLMX Ka-
TYWKAx BOMbLIMX 3HAHEHUI SNEKTPUHECKOrO TOKQA, O CAEAOBATENBHO,
1 BNE4QTNAIOLLErO 3anaca 3MeKTPO3HEPrUM.



omnachsie mactepa XVII Beka He pas sameuanu, 4to y kopabrei,

NPMLWERNX U3 SANBHUX MAGBAHWI U NOBLIBABLIMX B XECTOKUX rPO30-
BbIX BYpSiX, KOMNACHbIE CTPESKM OKA3bIBANMCE NepemartnyenHsimi. Ce-
BEPHBIM KOHEL, YKA3LIBAM HA 10T, G IOXHbIM — HA cerep. «4710 3a 4ygo» —
YOMBAANUCH OHM, NEPEKPALLMBAA MIINM MEHAS MCNOPYEHHBIE CTPENKK HA
«NPUBUABHBIEY. HUKOMY, KOHEYHO, W B FONOBY HE MPUXOBMAO CBA3ATH
«bonesHb NEPEMATHUYMBAHUSA KOMIACHOW CTPENKM» C GTMOCDEPHbIM
IBNEHMEM, O TOUHEE — C MOMHHEH. Ho BOT XAPKHMM rPO30BBIM OHEM
8 MioHe 1731 roga MOnHKMA yoapuna B AOM MOYTEHHOTO KyNLd rOpOAQ
Yakdunaa. Yeauiwas rpoxoT, UCAYraHHbI HEFOLMAHT BEEXAN B KOMHA-
Ty 1 OBHAPYXUA, Y4TO rPOMOBAA CTPENA PA3BUG SLUMK CO CTONOBLIMM
npubopamu. CTanbHEIE HOXM W BUIIKM PASNETENUCH MO BCEN CTONOBOM.
Korna npucnyra npunsnacs ux noabupats 1 cknagsisats 8 Bydert, oka-
3aNOCh, YTO HOXM U BMAKM HAMGrHKMYeHb!. W cyyait 9BHO yKa3sbiean HA
TO, MTO MPWUYUHOMN -ABAEHNA MOMA BbiTb... TONMLKO MONHMS. A 4TO Takoe
monnna? Ha neope, cnaea 6ory, XVIlI sek. Npocsellertbie noau ysne-
KQIOTCA HOYKAMM U 3HQIOT, 4TO MOMIHMA — 3TO BCETO-HOBCErO ONPOMHAS
3NEKTPUYECKAn NCKPA.

7 centabps 1753 ropa B Cankr-lNetepbyprckoi MMneparopckon
akaaemun npo¢eccop INUHYC MpoYen HA KOHPEPEHLMU TpakTat
«O CXOACTBE SNEKTPUYECKOM CUMbI C MATHUTHOIOY. B cBoem dyHoameH-
TanbHOM TpyRe «OnbiT TEOPHU SNEKTPUHECTBA U MATHETUIMAY, U3AAH-
HOM LWECTb NIET CMYCTS, TOCAOAMH DMMHYC YTBEPXAAN, HTO MEXAY 3NeKT-
PHYECKMMMU M MATHUTHBIMU SIBNIEHUAMM CYLLECTBYET HENPEMEHHAS CBA3b
W CHIbl B3AUMOAEHCTBMA SNEKTPUYECKUX M MATHUTHBIX 3UPALOB M3MEHS-
l0TCs OBPATHO NPOMOPUMOHABHO KBAAPATY PACCTOAHUS MEXAY HUMMU. ..

Cam Aneccanppo Bonbta Boicoko oueHun pabotsl netepbyprckoro
akanemuka. A yx komy Gbl 3TOTO HE 3HATb... IHTPECHO, 4TO aHMMtCKM
xummk Femeppu 1381, cCOOpyaMB MrAHTCKUIA BORLTOB CTONG, COCTOALLMMA
M3 ABYX ThICAY NAP MIACTMH, M NONY4MB SNEKTPUYECKYIO Oyry, obHapy-
XKW, 4TO NAAMS AyTW OTKNOHAETCS MarHuTom. [paeaa, 1o 6bino He cos-
cem T0. [Tnams ecTe naams. A BOT NOATBEPANTE CTPOrMM PHUIUYECKMM
ONLITOM NOAO3PEBAEMYIO CBS3b SNEKTPUYECTBA C MArHETH3MOM HE Yaa-
BAROCH HUKOMY M3 PUIHKOB.
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Ysxe 6binn HapeHbl CBA3W SNEKTPUYECTBA CO CBETOM, SNEKTPUYECTBA
CO 3BYKOM — TPECK SNEKTPHHECKOW MCKPbI, AAXE CBA3b MEXAY 3NEKTPH-
4eCTBOM M TENNIOM — TOHKME MPOBOAHUKM HArPEBANMCh, KOTAA MO HMM
MPOXOAMA SNEKTPUUECKHMI TOK OT BONLTOBA cTonba. A BOT ybeauTensHo
NOKA3QTh, 4TO CYLWECTRYET CBA3b INEKTPUYECTBA C MATHETU3IMOM, HUKAK

He yaasanock. Mionxenckui ¢puank Morann Bunb-
renbm PuTTep yTBepXaan, 4TO BCAKMI BOMLTOB
CTOND eCTb MArHUT, NOCKONbKY TOK OT HEFO, NPOoNy-
LEHHbIN Yepe3 cepebpsiHylo NPOBONOKY, AeNaeT
€€ MArHUTHOMH. PutTep nons3oBancs cnaeoi rexu-
OMNLHOTO, HO CyMACOPOAHOTO HENoBEKa, M K ero
CNIOBAM HE OYEHbL-TO Mpucnylumesanmce. dupektop
MNonutexHudeckoro uHctutyta B Bene Moranu
Nosed NpexTnb, xenas 3y4uTb MArHUTHbtE CBOM-
CTBA BOMLTOBA ¢TONGA, MOABELIMBAN €70 HA WEN-
koBbix HuTax. On nucan: «...B npupope Bce ssne-
HUS UMEIOT 3HAYEHWE WNKM NPUTSTATENbHbIX, Wi
XMMUYECKHUX OERCTBUA SNEKTPUYECTBA... TAK 4TO
B CYWHOCTM MArHETUIM M XMMM3M CYTb [IQBHbIE
Xawe Kpmcrwon BETBM OBLWEN HAOYKH, SNEKTPULMIMOY.
Spcren CeroaHs [axXe yAMBUTENBHO YMTATE CTOMb NPO-
(1777—-1851) HUUQTENbHbLIE CYXAEHWA, BO MHOMOM COOTBETCTBYO-
LWMe HaWMM Bo33peruam. Ho B Te espemera 310 Bbi-
N0 NINLLb MHEHWEM, NULIEHHbIM 3KCMEPUMEHTANBHOTO NOATBEPXKAEHUS.

B 1802 ropy Oxan JomeHnko PomaHbo3n — nogyaHckWid ofgokar,
YBNEKABLWIMIACH SNEKTPUHECKMMU OMBITAMM, OBHAPYXWN OTKNOHEHME
MQTHWUTHOM CTPENKK TOKOM, MPOXOAMBLIMUM NO CepebpAHOMY NPOBOAHM-
Ky. PomaHboau xoTten 6bIN0 0NMCATL OTKPLITOE ABNEHME B AOAPOBHOM
MEMYQApPE, HO TOK U He cobparcs.

OnbiTel, CONPOROXAQRIIMECH CTPAHHBIMU MATHATHBIMM NPOSBAEHMS-
MU 3MeKTpUYecKkoro Toka, npoposmxanuce go 15 ¢espans 1820 ropa.
B 1ot nenb B KoneHrarenckom yHusepcutete fonxen Bbiil uutaTe nex-
UMIO O CBA3M SNEKTPUHECTBA ¢ TennoToi npodeccop Ipcten. Copoka-
TPEeXNETHUIA yueHbi Bbil AOBONLHO U3BECTHOM durypoit B [laHuu.

Xanc Kpuctnan pcren poouncs B cembe antekaps. OKOHYMB MEAM-
UMHCKMI dakysibTeT KoneHrareHckoro yHUBEpCHTETd, OH MORYHYUN AWM=
nom ¢dapmauesta. B graguate Asa roga ctan foktopom bunocobun,
3aTem NPOPECCOPOM W MPHHSNCSH y4nTb cTynerTos 8 alma mater.

Ero HayuHbie MHTepecs BbiNU WHPOKM U PAIHOCTOPOHHW. 30 paboThi
MO NOMYYEHUIO XNOPUCTOTO W METAMINYECKOTO ANOMUHKS Spcten Bbin
MPUHAT B 4reHbl [JaTCKOro KOpPOEBCKOro HAy4HOTO obWecTsa W cTan
ero HenpemetHbim cekpetapem. OH MHOMO €30Mn NO EBPONEMCKUM TO-
CYAAPCTBAM M BEIT 3HAKOM C YHEHBIMM PA3HBIX CTPAH.



OpcTeq Bbil XOPOLMM NEKTOPOM W YMENbIM NOMYNSPU3ATOPOM Hay-
ku. HemyapeHo, 4o Ha ero nekuun cobupanock OCTATOYHO MHOTO CTY-
AeHTOB. B Te roas cBoBoaHOro NoceLeHns Nekumni CTyAeHTsl NoNpoCTy
WIHOPUPOBANK TEX NPOPECCOPOR, KOTOPLIE YMTGNKU MNOXO WM XYLO
3HANW NPeaMET.

Ceroats, paccka3sbisas O HAFPEBGHMW MPOBONOKY NOA AEHCTBUEM
NPOTEKAIOLLEN B HEW DNIEKTPHUYECKOM XMAKOCTH, npodeccop IpcTeq no-
pouen k crony, 4Tobb nokasats oneit. OH XOTEN NOAKNIOYUTE K Nonto-
CaM BOMLTOBA CTONGA MAATUHOBYIO NPOBOMOHKY M AQTh KENAKOLMM M0~
TpOraTh, 4ToBbl yGeAnTLCA B TOM, 4TO OHG cTana ropsyeit. B te spemena
NOAOBHBIA PE3yNsTAT BbI3LIBAN HACTOALLMA BOCTOPT OYEBUAUES.

Kok cnyunnocs, 4To Ha cTone psaom C HArPEBAEMON MPOBONOKOM
OKa3ancs KoMNac, ckasatb cerofHs HesosmoxHo. Cein npubop oTho-
WEHUS K TEME Nekumm He umen. M ero npucytcTene 3geck 6bino Ymcron
cnyyasHocTsio. Ho 310 Bbina BenuKonenHas Cny4anHocTs!

He meHee ypauHsim BEINO U TO, YTO OAMH M3 CTYLEHTOB, KOTOPOTO,
NO-BUAMMOMY, HE CITULLKOM MHTEPECOBANU 3NEKTPUHECKME YYAECA € HA-
rPEBAHUEM, 3AMETUN, YTO NPU 3AMBIKGHMMU LEMM MATHUTHAS CTPENKA Mo-
yemy-To gepraetca. M Hapo xe 6bino 3TOMY CTYAEHTY 30AATh BONPOC
o npuunHe «pepraHeay. Ou Buin, No-BMAMMOMY, BCE-TAKM MOBO3HATEND-
HbIM MOOABIM YEMOBEKOM, W XAllb, YTO B MCTOPUW HE OCTANOCH 0 UME-
HU... DpCTes AaXe PacTEPSNC OT HEOXMAAHHOCTH BOMPOCA.

— 9 He MOHUMAID, TOCNOOMH CTYAEHT, O HEM Bbl FOBOPHTE.

— 4 roBopio, repp npodeccop, © TOM, YTO BUAEN COBCTBEHHBIMM
rMa3amu. B MOMEHT 3aMBIKaHUS LENnK CTPENKa KomNaca OTKIOKUAQCh.

- Bel yBepeHbl, 4T0 370 HbIN0 TAKE — MEANEHHO
repecnpocun DpcTef, OMFALBAS AEMOHCTPALM- -
oHHbilt cTon. OH cpasy 3ameTis, 4TO OAMH M3 NPo- ¢ \
BOAOB, MAyuwwmin oT Baotapeu, obpasosan netaio
M NeXAn HA KOMNACe NOYTU NapANensHO CTPESKE. "L
— % mory noknfctecs, 4TO BCE BbINO MMEHHO -
Tak! — BOCKNMKHYN BO3MYLLEHHBIA HEAOBEPHMEM
CTYAEHT W CTAN NPOABAIATLCA K CTONY CKBO3b rpyn-
ny TOBAPULLEN. Komnae, corpasiimi

— He gsurantece! — 3akpuuan 3pCTen. — Cen- pOfib «BENUKONENHOM
4AC MBI OBTOPMM OMbIT, HUYETO He MameHss. [oc- CMYHQMHOCTH
NOAQ, 5 NPOLUY BCeX CNEAWTL 30 CTPENKOM M CKA3ATh B oneiTax Jpctena
MHe, 4TO Bbl YBUAUTE.

OH cHOBO 3aMKHYN Uenk 1 efBA He OMOX OT APYXHOrO KPUKA CTy-
pentoB: «Otknonmnacs!s

Ckonbko BpemeHn Dpcteg xaan atoro momental Ha kakne tonsko
YXMILPEHUS He Wwen, 4ToObl 0BHAPYXMTh CBA3L SNEKTPUYECTBA C MArHE-
TU3MOM. A BCe 0OKA3ANOCH TAK NPOCTO...



SpcTen [emMoHCTpUpyer
OTKNOHEHUE MATHUTHOM
CTPEnku Mo AeRCTBUEM
3N1EKTPUYECKOTO TOKA

— OTKNOHEHWE MATHUTHOW CTPENKK, FOCNOAA, MOXeT BbiTh BbI3BAHO
€MHCTBEHHOW MPUYNMHOW, — FONOC ero APOXAan OT BONHEHUS U NPEpPbI-
BANCSH, — SMEKTPUYECKMM KOHPAUKTOM, TO €CTb BO3LENCTBMEM HA Mar-
HUTHYIO CTPENKy 3MeKTPUUYECKOU XMIKOCTH, KOTOpas ABUXETCS B Mpo-
BOAHMKE,

MaTb MECALEB CryCTs U3 NeYaT Bhilan Hebonblune memyapsl Ipcre-
na, osarnasnerHsie «OnbiTel, KACQKOWMECH AEHCTBUS SMEKTPUYECKOTO
KOHPNUKTA HO MATHUTHYIO CTpenky». B HMX oW wusnaran npasuno, yxe
NOXOXEe HO 3aKOH: «[ anbBAHUNYECKOE SMEKTPUYECTBO, UAYLLEE C CEBE-
pa Ha lor Hapd ce0BOOHO NOABELWEHHON MArHUTHON CTPENKOH, OTKNOHAET
ee CeBEepPHbIM KOHeL, K BOCTOKY, @ NPOXOAA B TOM Xe HanpasneHnn noa
CTPENKOW, oTKnoHseT ee Ha sanafy. OAHAKO NoYeMy BCE MPOUCXOAMNO
MMEHHO TaK, a He uHaue, SpcTeq OBBACHUTL HE MOT.

CBoit Tpys, HANEYATAHHbIA HO IATUHCKOM S3bike, DpcTed pasocnan
BO BCE M3BECTHbIE HAYYHbIE OOLECTBA, B PEACKUMM PUINYECKMX XYPHA-
N0B U GU3NMKAM, 3AHUMAIOLLIMMCS BOMPOCAMM INEKTPUHECTBA.

MHTepecHo 0TMETHTL, U4TO, MO MHEHMIO DPCTEAA, MArHUTHbIE CBOMCT-
BG NPOBOAHMK C TOKOM NPOSIBAAN fMLUb B TOM CIy4Q€, KOrAa HaXOaMNCs
B HArPETOM cocToaHun. 3abnyxaancs oH, Nonaras, 4To 8 NPOBOAHMKE
NPOUCXOANT BCTPEHHOE ABMXEHME MNONOXWUTENbHOW M OTPMLATENbHOM



«3M1EKTPUYECKON MATEPHM». Bbbina fin 310 owMBKA MAK OrpAHMYEHHOCTL
MBILLNIEHKS, NPUBLIYKA NPOCTO CNEAoBaTH BYKBE 3KCMEPUMEHTA U Cy-
wectayoLemy obwemy muenuio 8 Hayke?.. Cam Dpcren nucan 8 caomx
MeMyapax: «3ToT KOHPAUKT 06pa3yeT BUXpb BOKPYr nposonoku». M ce-
FOAHA Mbl MOHUMAEM, YTO 3TUM «BUXPEM» BLINO HE 4TO MHOE, KaK Mar-
HUTHOE NONE BOKPYr NPOBOLHMKA.

Cnenom 30 Memyapamu JpcTead NOSBUICA LeNbli NoToK coobLieHni
06 UCCNEAOBAHUM HOBOTO #BREHUA. YCNOBUS €70 OMNbITA U3MEHSNM, UC-
cnefoBanu co Bcex CTOPOH. Hemeukunin duanxk Morann Ulaeiirrep npea-
NOXMN UCMIONb3OBATL OTKPLITHIA 3¢PEKT OTKIOHEHUA MATHUTHOM CTpEN-
KM 3MEKTPUYECKUM TOKOM AN CO3AGHMSA NEPBOTO MIMEPUTENBHOTO MPH-
6opa — MHAMKATOPA TOKA. [pyrde 3KCNepUMEHTATOPbI OBHAPYXMH,
YTO XONOAHBI NPOBOAHUK, MO KOTOPOMY TEYET SNEKTPUYECKAR KMUAKOCTL,
TAK Xe XOPOLLO OTKIIOHAET CTPENKY, KaK 1 HarpeTstit. B pasHsix ctpanax
PU3UKM CTANN BCNOMMHATL, YTO O CPOACTBE BONMBTOBA CTONBA M MArHUTA
yXe LOBHO BENWUCb PA3rOBOPHlI W OTKPbITME 3PCTEAA BOBCE HE TAK YX
u HoBO. [MOTOM, KOK BCETAQ, HAWMMUCH YYEHbIE, KOTOPLIE YTBEPXAANH,
BYOTO Bbl OHM TAKXE MPOAENLIBANM QHANOTHUYHBIR OMNBIT U HE Pa3 Nnony-
4OMW CXOBHBIM PE3YNLTAT, HO HE OBPATUNM, BECKATL, HO HEFO BHUMAHMS.

Ho B Tom-T0 U 3akniouaetcs Bennume nogamHHoro Tananta. Mano
NOCTABMTL YAQURbIA OMNBIT U OBHAPYXMTb HEUIBECTHBIN A0 TOTO 3ddeKT.
HyxHo euwle oco3HaTh BaXHOCTL cBOEH Haxoakm!

omunHuk Oparcya XKan Aparo B yamsutenbHeiM Yenosekom. Ha
€ro Aonio BHINANO CTONLKO MPUKIIOHEHWH, HTO UX XBATHMNO Bbl HA
ONCThI POMAH. M BMECTE € Tem APAro Buinl CEPbE3HBIM YUEHbIM.

On poauncs 8 1786 rogy 8 cembe CKpOMHOro apsokara. Yxe B no-
MECTbE OTLO BCE YAMBNAIUCH HEOBLINAHHON OACPEHHOCTH pebeHka
B TO4YHBIX Haykax. M nockonbky ¢paHLy3b BCErAA YMENW HE MeLaTs,
d NOMOTATh NPUPOAE, BOCAUTLIBAS CBOMX AeTed, Jomuuuk 6ein oTnpas-
new B Tynyay, 8 [NonutexHudeckyto wkony. bnectaue 3akorums ee, mo-
NIOAOM YenoBek NOAYHWN HA3HAYeHKe B McnaHuio, rae NpOBOAUIUCH M3~
mepeHWa mepnamana. Ho Tam Havanack BOMHA 3G HE3ABUCUMOCTB, M ETO
NPMHSNK 3@ wnuoHa. PaHeHoro ydenoro Bpocunu B Tiopsmy, rae oM
6eCnoKOUNCs NUWL O TOM, 4TOBLI CNACTU NOA OREXAON PYKONUCH C Pe-
3yNTATAMMW U3MEPEHUNA.

Ox psaxps Bexan w3 nnewa, Ho nonan B pyku nuparos. OaHako
BCE HecYacTba KOTAA-Hubyab fa konuatotes. Jobpancs Aparo m ao Na-
puxa. Jparouennsie Bymarn Guinu nepenansi B AKQAEMHUIO HayK, O re-
post M3bpanm ee YNEHOM.



TakreHc-ransaaHomeTp

: NpUBOP ANS UIMEPEHUS

CHIIbI TOKA, M30BPETEHHbINA
lNyke u ycorepuieHCTaOBAHHLIR

Be6epom

Janblle oH 3aKHUMancs onTMkon M 3NeKTPUYeCTBOM, GCTPOHOMUEN,
reodpuankoit u aptunnepwen. Ctae cekperapem [apuxckoi akagemmn
Hayk, Aparo HanNUCan TPEXTOMHYIO MOHOTPADUIO O BbILAIOWMXCA Te0-
MeTPax, ACTPOHOMAX 1 U3UKAX.

B 1820 ropy 8 XeHese Aparo ysuaen Ha cobpaHmm HATypanucTos
NOBTOPEHME ONkITOB JPCTeda. M KOHEUHO, TYT X€ pellun NO3HAKOMUTE
C HUMM CBOMX COOTEHECTBEHHMKOB, MCNOMb3Ys HOBOM3OBPETEHHbIE NPK-
6opbl. BepHyswuce nomoi, oH cobpan HEXMTPYO YCTAHOBKY C BOMBTO-
BbIM CTONBOM M NPOAYMAN NPOTPAMMY SKCMEPUMEHTOB.

Y706kl CTpenka komnaca nerde BpaLanack, 1oHanobunocs noanu-
NUTb XENE3HYI0 ONOPHYIO urny. BoT uens Bbina 3amMkHYTa, U MarHuTHas
CTPENKQ NOCYLWHO OTKIOHUMAACH OT NPOBOARKKA, MOAKIHKOYEHHOTO K BOMb-
Tosy cronby. Ho uto 3102 Ha 6nectswmin npoBogHUK HAMMNAO CTONBKO
XENE3HbIX ONUAOK, YTO OHWU MOTNM UCKO3WUTE KAPTUHY ONbITA. DKCnepu-
MEHTQTOP TILATENBHO NPOTEP CepebpsaHLIN NPOBOAHUK, OAHAKG CTOMINO
emy MONOKMUTL Er0 HA CTOA, KAK ONKUAKM BHOBb Hanunnu. Ho seab cepeb-
PO — METANN HEMATHUTHBIA... Aparo BbIKAKYMA TOK, U OMUNKK OChING-
nUCh C NPOBONOKM. Brniounn — 1 oK cHosa obnenunu ee, ByaTo ce-
pebpo crano mariutom. Cepebpo — marnmtom! Yypo!

Aparo cpasy xe 0CO3HAN BAXHOCTL CHACTIMBOTO OTKpiTHs. Hemar-
HWTHBIA CepebpPAHbIA NPOBOAHWK, MOAKMIOMEHHEIH K BOMLTOBY cTonby,
ctranosuncs mardutoml Ouenb nutepecro! Ho nouemy?..



B 1o BpEMS MHOTHue ¢H3MKM CTPEMMAUCH BHIACHUTE NPUPOAY TANHCTBEH-
HOro 3ﬂeKTpOMGI’HeTM3MG. Yto aBngetca HocuTenem 3NEKTPUYHECKUX
W MArHUTHEIX cune B Y4eHun O TENNOTE B APXHB 6!:”'“4 CAQHe! B3rNdaab:
O TEMNOPOAE — MATEPMANLHON CyBCTanLMy, nepeHocswen tenno. B on-
“UKe MCCneaoBateny CoWnmck KA NPHU3HAHNMHU HAUTOHYAKLWETO BCeﬂpO-
HUKQKowero 3¢)Mp0 — CBETOHOCHOIO HEBECOMOIO aellleCTsd, He OKAa3bl-
BAQXOWEro HUKAKOro CONpPOTHBAEHNA ABUXEHUNAM NNAHET. AB YHEHWNU 06
3NEKTPpUYECTBE BCE €lle TOCNOACTBORANU TOUHCTREHHEIE 3NeKTpU4eckue
W MATHUTHbIE XUAKOCTY C MX HEARACHDbIMMK CBOMCTBAMMU U NMPOTUBOPEUMBLI-
MK DONMAMMN. ..

BOnbLUHHCTBO YY€HBIX CTApAanuce BOO6LLL8 HE 30AyMbIRATLCA O NpUpofe
HOONIOAGEMBIX SBNEHUIA, YBEPAN, HTO HYXHO 3AHUMATECS BONPOCOMM
TONLKO KOMMYECTREHHOW OUEHKMN Pe3ynbTATOR, KAK 3TO Aenan Hh}OTOH,
n He «BBIAYMBIBATLY (IPUYUH.

B aeepb nabopatopum noctydanu. Y nopora ctosin nnoxo ofeTbii
yenosek. OBBUCIIME NONS WNANbL, MATBIA KAM301... Mexay Tem 370 Bbin
akapemnk Augpe Mapu Amnep — CaMbIi TEHUANBHBIA U CaMbIA pacce-
sSHHbIK U3 apy3er Aparo. [bine Ha ero Bawmakax — JOKA3ATENLCTBO
TOrO, 4TO OH YXe AaBHO Buiwen u3 goma Ha ynnue Pocce ae Cen-Buk-
Top u 6popnn no MNapuxy unu npeamecTssm, He pas3bupas AOPork, kak
BCEraq, NOFPYXEHHLIN B CBOM MbICTU.

— Bxopute, Bxommute, mon ppyrl — B ronoce

Aparo 3sy4ona HenopaensHas HexHocTs. Ow uck-
peHHe Nobun 3TOro HECKAAAHOrO M TAKOTO HECHA-
CTHOrO 4ENOBEKA, BEYHOTO OTWENbHMKA U ry6o-
koro myapeua. — BxoauTe u gasaiite sawy wnany.
9 ee nonoxy 3Aect OTAENLHO OT APYIUX, YTO6bI Bbi
He cnyTanm. ..

Aparo BCnomHun TOT cnyual, KOraa@ nocae
BypHLIX CNOPOB NO BONPOCAM METADUIUKM B OA-

HOM M3 NAPUXCKMX AOMOB Amnep cxBaTHA NO pac-
CEAHHOCTM TPEYyronKy NPUCYTCTBOBABLIETO CBA-
WEHHMKA M YUIEN B HEW JOMOM, OCTABUB ByXOBHO-
My OTUy CBOIO Kpyriyl wnsny. Amnep Toxe
NMOMHWN 3TO.

— Bei xectoku, — ckasan o, cnabo yneiba- AHA{D;7"20P]”8§2”6P

ack. — A a-To Bexan k Bam, 4T0Bs pacckasars, { - )
K KOKUM 30MEYaTENbHEIM BBIBOAAM npuwen, obay-
MbIBAS ONbITh DpcTena. Ero oTkpbiTMe 3HOMEHYeT HOYaNo HOBOW 3NOXM
B SNEKTPUHECTBE — 3NEKTPUUECTBE HE CTATMHECKOM, HENOABUXHOM, Q, HO-
060pOT, ABUXYLLEMCH, BLITUBAIOLEMCS U3 TANBBAHUMYECKMX BATapen no-
[06HO NOTOKAM. ..

Aparo nposoann gpyra Hasepx 8 N1a6opaTopuio U YCaaun B Kpecno.

— 9 BUXY, YTO 1 BAM HE YyXAbl FANbBAHUYECKME YBEYEHUNE — Cnpo-
cun Amnep, KMBas HQ NPMBOPLI M BONLTOB CTONG, NMPUrOTOBNEHHBIE HA
cTone.



Awmnep v Aparo nabniogaiot
B3AUMOAENCTBME
3NEKTPUYECKOrO TOKA

C MArHUTHOR CTPENKOW

— Bl npass. 4 sBocnpouasen onuit DpcTepa v, kak MHe Kaxetcs, 06-
HOPY>XUN HOBOE, HUKEM JOCENE HE 3aMeuenHoe aenerune. MoxeT bbb,
OHO 30MHTEPECYET 1 BaC?..

OH 3aMKHYN UEMb, 1 TOTYAC Xe ONMAKK obnenuny cepebpatble Mpo-
BOAHWKM. ApQro BHIKAIOYWUA TOK, U ONUAKK NETKUM AOXAEM CChINAMNChH
€MY B NAAOHb...

— NpekpacHo! — Amnep BckouMR ¢ mecta. — 310 nydiue BCEro po-
KA3BIBAET, 4TO & NPaB. [lokoalMECs 3apsabl HE B3AMMOAEHCTBYIOT C MQr-
HUTHOM CTPENKOH. HO CTOMT UM NPUATH B ABMXKEHUE, U OHU NPEBPALLAIOT
cepebpaHbin NposogHuk B marknt. Cepebpo — B maruut! Mpesocxon-
Hol — OH Ha MrHoBeHWe 3agymancd. — A KQK Bbl MONArQeTe, He CTAHYT
NW B30MMOJEACTBOBATL ABA MPOBOAA € TEKYLWMMM B HUX TOTOKAMM 3a-
PAOOB KGK MATHWUTLIS

Amnep yxe He xaan oteeta. [nyBoOKO BHYTPM HAYANGCH TA TAMHCT-
BEHHOS, HUKOMY He Bepomas pabota, pesynstatom KOTopon BeiBaet
03APEHUE U HOBbIE UAEM...

BICAYWOB HA 3acefaHun Akagemnn coobueHue Aparo ob onbitax
Spcreaa, AMnep pewwunn HemeaneHHo ux nostoputs. C nomoLlbio Ao-
BPOBONBHBIX MOMOLWHWUKOB OH COOPYAMI NPOCTYIO YCTGHOBKY — BOMLTOB
CTONb U NPOBOA, 3AMBIKAIOLMK €70 NoMoCca. AMREp NOGHOCHI MATHAT-



HylO CTpenky To k batapee, To K NPOBOAY ¥ OTMeYan B 0BoMx cnyqasx
OTKNOHeHue cTpenki. [1pu 3ToM CTOMRO LEeNb PA3OMKHYTb, KK ekt
TYT X€ NPONAAAn... IT0 NOATBEPXAAN0 TE€ CMYTHbIE MbICIM, KOTOPLIE yXe
[OBHO BPOAMNM B €r0 rONOBE, — MBICIA O CBA3M MATHUTHBIX ABJIEHWI C
aneKTpuyeckmm. VIMeHHo 310 oTkpbiTHe cTano B Byayluem OCHOBOW ero
31EKTPOAMHAMMUKM, CBOAALLEN MATHETU3M K 3UMKHYTHIM KDYTOBbIM TOKOM.

Cneaytowmin onbiT Amnepa 6bin ewe Gonee snevarnsiowmm. MNony-
4''B BO3MOXHOCTb MONb30BATLCH HONEe MOLLHbIM BONBTOBbIM CTONGOM,
OH MPONYCTUA TOK NO ABYM MPOBONOYHBIM CIUPANSM, NPEBPATUE UX
B MarHuTl. OHKU NOCAYLIHO NPUTATMBANMCE PA3HOMMEHHBIMM KOHUAMM
W OTTANKMBANWCE OAHOMMEHHBIMK, TO €CTb BeNW cebsa KaK HACTOALLME
mariuTbl. M 3aeck He B5IN0 MECTA 45 «MATHUTHBIX XUOKOCTE», BCe 0bb-
SICHANOCH TONLKO MPOTEKAIOWMM MO CMTUPANSIM SNEKTPUYECKUM TOKOM...

18 centabpa 1820 ropa Ha saceparnn Akagemun Hayk Amnep Ha-
4O CBOIO 3HAMEHHUTYIO CEPMIO AOKNAAOB MO 3NEKTPOMATHETU3MY.

B komHaTe, rae npoMCXoamMno 3aceAanne aKaaeMmMKOB, CTOSA Ny ro-
nocos. OTkpbiTue AMnepa Bbi1o TaK NPOCTO M, KAK BCE NPOCTOE, TE€HU-
anbHo. OHO BLI3BANO PA3Hbe YYBCTBA Y MPUCYTCTBYIOWMX. Aparo rop-
auncs csonm apyrom. buo caywan ¢ Heocnabesatowmm MHTEPECOM, 13-
penka nornaasieas Ha monoporo Casapa, ¢ KOTOPbIM €O CBA3LIBANG
Apyx6a. Cemnpecatunethnit Jlannac apeman. OpHako 6uino 3pecs He-
MQTIO U TEX, KOTO C MEPBbIX Xe CNOB AMNEPQ HOYANA CbeAATh 30BMUCT.

— MNopymaeis, oTtkpbitnel —
rosopunu oHu. — [lputaxenne u
OTTANKMBAHME TOKOB — 3TO He bo-
niee Yem BUAOU3MEHEHHOE MPUTS- (T
XEHWe W OTTANKMBAHME 3APSKEH- |
HbIX TER, U3BECTHOE €elie CO BPEe- I .
men Hiode.

AMnep XMBO pearMposan Ha
3TO BO3PAXEHHE!

— OpnHakoBO  HA3NEKTPU3O-
BOHHbIE TENA B3OUMHO OTTONKWBA-
I0TCS, ABA XE OAMHAKOBLIX TOKA
NPUTArMBAIOTCA U, CONPUKOCHYB-

Onut AMnepa ¢ napanneneHeimu

LWMCh, OCTAKOTCS COEAMHEHHbIMM, TOKAMM
KQK MATHWUTHI.
— Ho nossonete, — rosopuu

3ABUCTHUKHK, — B HEM XK€ HOBU3HA OTKPHITUSA KONNern AMnepo? 3pCTeﬂ, [o-
KQa3an gemcTere TOKa HA MQFHHUTHYIO CTPENKY. Ho ecnu Oea rena cnocob-
Hbi JleI;ICTBOBOTI: HA TPETbE, TO OHU NOMXKHbI ﬂeﬁCTBOBOTb N apyr Ha gpyra.
He oanauaert nu 3TO, 4TO B3AMMHOE NPUTAXEHUE U OTTANKMBAHME NPOBO-
A08 CYTb CNEACTBUE, BRITEKAOLLEE U3 OMLITOB BCE TOTO Xe 3pCTe,|:|,o?



W oHK capmunnch HO MECTO, BHYTPEHHE TOPXECTBYS, BHELIHE Xe Mpu-
TBOPHO COXaJes, HTO CNABA MOCNELHOrO OTKPhLITUA UX KORMErn MCHe3a-
eT, kaK abiM... M cHoBa Bckaxkusan Amnep. On npeanaran comHesao-
LUMMCS TEOPETUHECKM BLIBECTM W3 PE3y/bTATOR JPCTeAd HAnpasieHue
B3AUMOLENCTBUS TOKOB. A KOTAQ CAENATHL 3TO €r0 NPOTUBHUKAM He yaa-
BANIOCk, COAMNCA HO MECTO YAOBNETBOPEHHBIN.

Yetbipe noHeaensHuka noapsg B oktabpe 1820 ropa swictynan Am-
nep ¢ TpMBbyHbl AKAAEMUM, LOKNAABBAA O PE3YNLTATAX CBOWX UCCIIEAO-
BaHuit. [lotom oH BeicTynan euwe # ewe... OH cBepHyn NpoBoA B Cru-
panb 1, NPONYCTUB RO HEMY TOK, OBHAPYXUI, 4TO MONYYMBLIMACA COMe-
HOM[, NO CBOMUM CBOMCTBOM HE OTAMYAETCH OT OBLIKHOBEHHOIO MArHMTA.

— Kaxppiit MaranT, 2 B 3TOM YBEPEH, — C XAPOM rosopun Amnep xon-
neram, — NPEACTOBNKET COBON MHOXECTBO ECTECTBEHHBIX COMIEHOMIO0B, NO
KOTOPBIM TEKYT KPOLLEUHbIE KPYTOBbIE TOKM, MIMEHHO ransBaHuUueckmit Tok,
LUMPKYNUPYIOWMI B KOXAOM 4OCTHUE BELLEeCTBa, CO3AaeT €€ NPUPOIOHbIA
MArHeTM3m. DNEKTPUHECKMH TOK ONPEAENIET MArHUTHLIE CBOMCTBA TeNa...

MNoka ocu 3TUX KPYroBbIX TO-
KOB OPHEHTMPOBAHL Becnopsaou-
, - HO BHYTPM TE€Nd, MArHUTHbIE CBOW-
CTBA He MoryT cebs NposBUTL, MO
B CpefHeM OHU KOMMNEHCHUpPYIoT
apyr opyra. Ho crout Bcem ocam
NO KAKOW-TO TMpMUMHE CTaTh na-
PanienbHbIMKM, BLICTPOMBLUMCH MO
: : POHXUPY, — Xene3o W cTanb cTa-
L HOBATCH MATHUTAMM. ..
~ - e - 370 BbING HACTOAWAS PeBONIO-
uMs BO B3rNSAAX HA MPUPOAY Mar-
Hetmama.  @axtuueckn  Amnep
npeanaran oTbpocUTe BCIKOE NPEa-
= R CTABSIEHUE O HEBECOMBIX MATHUTHBIX
cyBCTAHUMAX U 3AMEHUTL MX LEACT-
BMEM 3nekTpuyeckoro Toka. Pesio-
MWPY§ ckaszaHHoe, Amnep nucan:

«% cBen aBnenus, HabnoAeHHsIE . IPCTenom, K Asym obLmm GakTam.

9 noka3san, 4TO TOK, CYWECTBYIOLIMA B COMOM BONBTOBOM cTonbe,
LENCTBYET HO MArHWTHYIO CTPEfKY TaK Xe, KaK U TOK COEAUHMTENbHOro
npoBoada. 1 onucan oneiTel, NP MOMOLWM KOTOPEIX § YCTAHOBMI NPUTS-
XEHWE UNKU OTTANKUBAHWUE BCEX MATHUTHOM CTPENKWU Nof AeHCTBUEM CO-
eMHAIOLLEN NPOBONIOKY.

9 onucan npubopebl, KOTOPLE NPEANONATan COOPYAHTb, M, MEXAY
NPOYMM, TANbBAHAYECKUE BUHTHI U CIMpAK. S ykasan, 4To nocnefnue
6yayT NPOM3BOAUTL BO BCEX CYHAAX Te Xe AEHCTBUS, YTO U MOTHMTbI.

OnbITHBIA CTAHOK AMHEPO



3atem a9 KOCHYNCS HEKOTOPLIX NOAPOBHOCTEN OTHOCUTENLHO CBOETO
BO33PEHMS HO MATHUTHI, COFNACHO KOTOPOMY OHM 06A3aHBI CBOMMM CBOM-
CTBAMM EAMHCTBEHHO 3NEKTPUYECKMM TOKAM, PACNONOXEHHbIM B NNOC-
KOCTSX, NEPMNEHANKYNAPHBIX UX OCH.

9 KOCHYNICS TaKXe HEKOTOPbIX NOAPOBHOCTER OTHOCUTENBHO NOAOO-
HbIX XE& TOKOB, NPEANONAraEMbIX MHOIO B 3eMHOM Liape. Takum obpa-
30M, BCE MATHUTHBIE SBNIEHMS 5 CBEN K YACTO INMEKTPUHECKUM AENCTBUAMY.

Hy, a0 yx on 3psa! [la ewe tak 6esanennsunonno! B 3ane akage-
MUK BbINO HEMANO CTOPOHHMKOB U YBEXAEHHIX NPUBEPXKEHLER TUNOTE-
3bl «MATHUTHOW XMAKOCTU», NErKO OBBACHAIOWEN NPUPOAY MArHETU3MA.
Mepebim co cBoero mecta noptsincs XXan batuer buo. OH oxectodenHo
HANAN HO BLICKA3OHHbIE AMIEPOM NPEANONOXEHUS U NPEANOXMUI OMbl-
TOM, TONBLKO OMLITOM A0KA30Th UCTUHHOCTL HOBOW rMnoTessl. buo rpyasio
BCTAN HQO 3QIUUTY «MArHUTHOM XWMOKOCTM», TAKOW MPUBBLIMHON M yAo6-
HOM, O IABHOE, HATMSAAHOWM. .

Heno 3aknoYanock B TOM, 4TO B TO Bpems, koraa Amnep 3aHumancs
U3ydeHUeM B3IAUMOAEHCTBUS NPOBOAHKKOB C ToKOM, buo Bmecte ¢ asop-
LaTHUAEBATHNETHUM BOEHHBIM Xxupyprom Penukcom Casapom, ysnek-
WUMCS GUBMKOW, MCCNEAoBAn 3AKOHLI BO3AEUCTBUS TOKA HO MATHUTHYIO
cTpenky. Peaynstatom 3TUX MCCNeAOBAHMIA SBMACH BOXHbIA 3AKOH 31eKT-
POOMHOMMKM, CPOPMYNTUPOBAHHBIN, ECTECTBEHHO, B MPUBBIYHEIX TEPMM-
HOX MPEACTABNEHUN O «MATHUTHBIX XMAKOCTAX», UAKM «MGTHUTHBIX CyH-
cTaHumusax». Bot kakum oH 6uin B nepaoit pepakumu: «Ecnn neorpannuen-
HOW ANMHBI NPOBOAHMK C NPOXOAAWMM MO HEMY BOJIbTOBBIM TOKOM
AEMCTBYET HO YACTULY CEBEPHOTO MU IOXHOTO MGrHETU3MA, HOXOas-
LLYIOCS HO M3BECTHOM PACCTOSIHMM OT CEPEArHbI NPOBOAC, TO PABHOAEH-
CTBYIOWIAA BCEX CMII, UCXOASLUMX OT NPOBOAQ, M obliee AeitcTBME Npo-
BOAQ HG NIOOOMR — I0XHbIM UM CEBEPHBIN — MArHUTHLIA 3NleMeHT obpar-
HO MPOMNOPLMOHANEHEI PACCTOSHUIO NOCNIEAHETO OT NPOBOLAAY». |PYAHAs
dopmynupoeka, cornaceH. He sapyr # 3anomHuLib. A yx NPUMEHATL ee
u Toro rpyaree. Ho ona 6eina nepeoit. M buo ee aowmwan.

Mpaspa, crapeit n myapeiin flannac npoaxanuauposan 310t 0606-
LUEHHBIM, MHTEFPANbHbIA 30KOH W MOKA3As, HTO B CNy4Yae He BECKOHEUHD
ASIMHHOTO MPOBOAHMKA, A KOHEYHOrO — TOK HA3LIBOEMOTO 3NEMEHTA TO-
KO — CWNa 3TOrO0 BO3AENCTBUA ybuniBaeT obpaTHO NPONOPUMOHABHO
KBOAPATY pacctosHus. [lonyuuncs 1ot camblit auddepeHumansHbii 3a-
koH bo — Casapa -- flannaca, koTopbii M3y4aloT cerofHs B wkone.
Amnepy TpyAHO BbiN0 BO3paXaTb, MOCKONbKY OH BO MHOMMX CBOMWX Bbl-
BOAGX OMMPANCH HA MHTYMLMIO. DKCMEPUMEHTANbHBIX AGHHbIX NO-MPEeX-
HeMy He xsatano. buo Topxecrsosan...

MNpoitpet copok net, npexge yem Makcsenn cymeeT NoRTREPAUTL Npa-
BOTy Amnepa TeopeTuyeckd. A notom yxe 8 XX Beke amepukaxckme



duamkn Camoan [kexcon bapretr, Ansbept DiHwTedn U HuaepnaHa-
cknit pusnk Ban-gep Moxannec ge [aas HalgyT nyTu aKCnepUMeRTONb-
HOTO NOATBEPXAEHUS TeX BRIBOAOR, KOTOPbIe chopmynuposan Makceens.

Mecay cnycts Amnep onsite BLICTYMMA HQ OHEPEAHOM QKAAEMMUHE-
CKOM 3QCEAAHWM C COOBILEHMEM O PE3YBTATAX CBOWMX HOBBIX OMLITOB.
Tem BpemeHem Hemeuknii duank Liseiirrep, vcnons3osas oTkpbiTHe
AMNEpa, CKOHCTPYMPOBAN MYNLTUNAMKATOP, NPUBOP, B KOTOPOM MAr-
HWTHOA CTPEenKa NOABELLIMBANACH BHYTPH LUMPOKOW KATYLWIKM U3 U3OMU-
POBAHHOM NMPOBONOKM, Tenepb faxe CAabuii TOK, NPOXOASLUMIA MO BUT-
KaM MyNLTUNNMKATOPQ, NO3BONAN 3KCMEPUMEHTATOPY HaBNOAATE «3¢-
ekt Dpcrepar. Ha Base 31oro npubopa KanUTAH UTANBIHCKOR APMHM,
dusuk Jleononsgo Hobunu coopynmn 8 1825 ropy nepssii B mupe uys-
CTBMUTEMbHbIA FANbBAHOMETP.

B 1821 roay, ycras oT M3HYpWTENbHbIX ONLITOB, KOTOPLIE OH RPOBO-
aun 8 cobcteernon ksaptupe Ha yauue Pocce ae Cen-Bukrop, sa cto-
SIMKOM, CAENAHHEIM CBOMMW PYKAMM, M C NPUBOPAMM, WITOTOBNEHHbIMM
CENbCKUM Cnecapem, AMNep 3asBuf, 4TO NEPEXOIUT K COCTABAEHUIO Te-
opuu. B Hell oH xoTen B AcHOM MaTemaTHueckon Gopme oNUCaTs U NPKU-
BECTU K AMHCTBY BCE MHOTOUYMCIIERHbIE PEe3yNbTaThl OMbLITOB M 3EKTPO-
OMHAMUYECKME ABNEHMS.

Henban ckasars, yTobe Teopus AMNepd, HECMOTPA HA €€ MATEMATH-
YecKkylo CTPOroCTs, Bbi3Bana Bceoblee BOOAYLWIEBNEHUE CPean GUan-
KOB ¥ BbINA CPA3Y U NOBCEMECTHO MPHUHATA KAK PYKOBOACTBO K AQNbHER-
wum uceneposanmam. Othiogs! Mpexpe Bcero nyransie onucanmna Am-
Nepa CMNbHO YCTYMNAMU B CTPOTOCTH 8r0 MATEMATUHECKUM BHIBOAAM. Ho
FABHOM NPUYUHON BLINO TO, 4TO AMNEp OTBPACHIBAN TAKME MPUBLIHHEIE
AN BCEX MOHATUSA, KAK MATHUTHLIE XMAKOCTH, 3anonHsiowue tena. Ow
CBOJMII BCE fIBMIEHUA B3AUMOAEUCTBMA MOTHUTHBIX TeN TOMbKO K «BOJb-
TANYECKMM TOKAM». DTH TOKU OKPYXANH, N0 870 MHEHMIO, YACTULBL Me-
TANNQ 4yTb K HE HAONOAOBWE AEKAPTOBLIX BUXpPEN, 4TO B 3noxy HewoTto-
HQ BBINO OTPUHYTO BONBILMHCTBOM YYEHbIX. ..

Hape Mapu Amnep pogunca 22 ausaps 1775 rogo 8 ropoge Ju-
oHe, B cembe Xan XKaka Amnepa n Xaunbl Antyarettel Capceit ae
CioTbep 1 ¢ peTcTea He obnapnan 3asupnbim 3goposeem. OTel, ero scko-
pe nepecenuncs B Hebonbwoe umenue 6aun3 Jluona. M agecs y Angpe
CTAAU OAHA 3Q APYTOW PACKPHIBATLCA cnocobHocTu. Hanpumep, oH cum-
TN, HE 3HAS UMPP W He ymes nncaTe. [1pu 3Tom OH nonb3oBANCS Ka-
MeLKamu, 6obamu. A KOTAQ Y HEro MX OTHUMANK — CYXAPUKAMM. ..
MHorMm moxeT nokasaTses yAMBUTENbHOM Urpa peberka B apudme-
TUYeCKne Bbiuncnerus. Ho Aparo B 6uorpadun Amnepa nuwet: «4 svaio,



NPABAA, HE WKOMBHUKQA, HO OTAMYHOTG YYEHOTO, KOTOPRIM B HOLWMX QKO-
AEMUYECKMX 30CEAAHUAX YOCTO NEPEMHOXAET BONbLLIME YMCNA; OAHOX-
Abl A YAUBUNCK €O 3AHATUAM, U MOM TOBapMuy ckasan: «Bui 3abbisaete
YAOBOMLCTBME, KOTOPOE f WUCNBITEIBAIO, KOTAQ AENEHUE HE OTKPbLIBOET
OWMBKK B MOEM YMHOXEHWUY.

B koHUe KOHLOB TaKoe 3aHSITUE HUYEM HE OTNMYAETCS OT Pa3radbiBa-
HMS KPOCCBOPROB, MACKAHCA MY PUCOBAHWS KBALPATUKOB HA nucTe By-
maru. Pasee uto Tpebyert 4yTh Honbliero BoobpaxeHus.

Hayuuslmes untare, Amnep obrapyxun 8 oTuoBcKo#i Bubanoteke
ABOALATUTOMHYIO «DHUMKNONEAUIO» WU MPOYEN BCE CTATBM B QN(paABUT-
HOM nopsaKe, OT KOPkW Ao kopku. Jetckas namate kpenka. MHoro net
CNyCTs, yXe B 3penom Bo3pacte, AMNEp YACTO NOpaxan Apy3en CBoe
3pYAULMEN M OCBEAOMNEHHOCTBIO B COMbIX PA3HBIX OBNACTAX 3HAHWA.

Mpountas B «DHuMKNONeaMu» nerengy o Basunonckoit 6awHe, o Tom,
kak bor cmewan a3biky, 4TO6H NOAKM NEPECTANU MOHWMATL APYT APYra
u Hukoraa 6ol He [oCTpounu BawHo po Heba, AMnep pewrn BoCCTaHo-
BMTb €AMHbIA S3bIK YENOREYECTBA U «M306pen» Hekuit Bceobiumin a3bik,
HAMKUCAN €ro rPUMMATUKY W CNOBAPL W AGXKE COYMHWI NO3MY HU STOM
s3bike. [puuem MHOMME, CrbILABLWKME e, YTBEPXAANM, YTO HOBbIA A3bIK
Amnepa otauuancs Bnarossyymnem U KpacoTou.

B 1793 ropay Amnepos nocturno Hecuactse. [nasa cemencTea, 3a-
HUMGABLUKMIA AONXKHOCTE MUPOBOroO Cyasu B JinoHe, Brin B xoae pesoio-
UMOHHBIX COBBITUI KO3HEH KAK ApWCTOKpPaAT M Bpar Hapoaa. BocemHaa-
LATUIETHUI CbIH €r0 TRXKO Nepexusan cmepTs oTtua. Kasanocs, oH no-
Tepsn paccypok. bonee roga on 6bin abconoTHo He3yHacTHbIM KO
BCEMY NPOMCXOAALEmY BOKPYT Hero. OCTaBAACh HEMbIM, «CMOTPEN HQ
okpyxatotiee 6e3 a3 u bes meicnus.

Ho ogHaxabl B pyku Amnepa nonana kHura Xaw Xaka Pycco «[Tuce-
Ma 0 6OTAHMKE» U HECKOMBKO CTUXOB [opaums, v oH BAPYr oxun. B ono-
we npobyaunack 3appemaswas beno mobosHarensHocts, C npexHe
CTPACTBIO MPUHANCSH OH 3Q M3YYeHWE NATUHCKOTO A3bIKA, AHTURHBIX MO3TOB
u... botanukn. Bnpodem, npogonxanocs 3To yBreyeHue HELONTO, U CKOPO
Angpe Mapw cHosa BepHyncs k matematuke. B Jlnone obpasosancs apy-
KECKMI KPYXOK M3 TIoBO3HATENbHBIX MOMOABIX NIOAEH, COBMPABLLNXCS
ANs TOro, 4ToBbl OBCYANTL BOAHOBABLLME YMbI HOYYHEIE MPOBAEMbI.

AMnep 6blﬂ Hpe3BbI‘-|O$;1HO 6ﬂM30pyK. ﬂcxe 6ﬂM3KHe npeameTn Ka3anuch
MYy PA3MbITbiMK TEHAMK U Kpacota okpyXalolwero mupa 6b|ﬂ0 HEOo-
CTynHa. Tak NpoAoMXANOCs A0 TOFO MOMEHTA, NOKA OAHGX AL B AOPOX-
HOW KapeTe OH, Nno PACCeqaHHOCTHU, HE B340 B PYKU OHKHK CNY4AamHOro
CNYTHUKA U He BOAPY3MT UX ce6e HQ HOC... HGO)KHHGHHO OCHW OKQ3anmcb
EMY BNOpY. prﬂHO OnMMcaTb BOCTOPT, OXBOTUBLLMI MONOAOTO HENOREKA.
Hemano nenpuatHocTen poctasnana AMnepy ero paccesHsocTs. Tak, of-

HQXAbl, NPOTYAUBAACH N0 BEPETY PEKM U PA3MBILLNAS HAL TEM, KAK ONpe-
BENATb HANDABNEHWUE OTKMOHERUI MOTHUTHOM CTPENKW NMPOTEKAIOWIMM TO-



KOM, OH 3OMETUN1 BECENYIO KOMNAHMIO MAltbYULIEK, KYNABLIWMXCA B Cene.
[Bsoe 13 HKux NNBITM NO TEYEHUIO PALOM, NEPETOBAPUBAACK APYT C APYTOM.
%] AMf‘Iepy npuwna sapyr 8 FONCBY MBbICNL O NPOCTOM npcawne. ﬂnoaeu,,
HANPABNARCE NO TEHEHUIO, UMEST CNPABA COOTBETCTBEHHO I'IpOBhIﬁ 6eper,
a ecrniu TOT Xe NNoBel, nosepHeT obparko... «[pexpacHas uges! — nopy-
MON yyeHui. — Hazosem 3TO «NPABMAGM NMOBLUA ¥ IPUMEHUM K HOLLMM
TOKOM. ECﬂM CMOTPETER MO HANPABAEHUIO TOKQ, cTpenxka KOMMACa AONTXKHA
OTKNOHATLCS BNPABO. Ecnn crats C KOMNACOM HQABCTPEYY TOKY, TO — HQO-
obopor... bpaso Angpel.. Bot Tonbko kak 310 Bynet BhirnsgaeTs maTemarm-
yeckn? Xopowo Bsl MpaMo cendac 370 u 3anucats... Amnep 6nusopyxo
OIMSAENCS, OYKM OH, Kak 0bbi4HO, 3abbin kyna nenoxun. W sapyr ysuaen
PAAOM CBOIO HEPHYO AOCKY, HO KOTOpOIﬁ 0bhi4HO AOMAO genan matemMaTm-
HeckKme BhiKNanKu. OH TYT Xe 3C6b|ﬂ O TOM, HTO rynger.

ﬂGpM)KOHe — COepXaHHas ﬂy6ﬂMKG, OHW TOTOBLI NOHATE U NPOCTUTL Hy-
masectea. Ho He TOraq, koraa 310 HaHOCHT yuwepb Ybei-To coBCTBEH-
HOCTH. A TYyT — NOXMNOM, NNOXO OAETHIN FOCNOANH, He o6pou.|.cﬂ HW HO
KOro BHMMAarHMA, camosabeeHro naykaeT 30AHIOIO CTEHKY 4beMn-TO Kape-
Thbl MENOM, POCNMCHIBAS €€ GOPMYNaMK...

Xapaktep Amnepa 6bin KpaiHe HEYpPaBHOBELWEHHbIM, 0 AMANA3OH
MHTEPECOB — WKPOKUM. HOCTO M3 OAHOM KPAWHOCTW OH KMAANCH B OpY-
ryto. Tak, yxe cras npodeccopom maTemaTku B bypre, o Harnucan uk-
TepecHoe paccyxpernne o bynyuem xummnu. OQHAKO cmensie npeacka-
3aHWS CKOPO CTANM KO3aThCH emy rpexoBHbiMi. OH BNam B MUCTULM3M,
Hauan oBBUHATL cebd B MPEXOEBPEMEHHOM OTKPHITUM TaWH U Bpocun
CBOE COYMHEHWE B OTOHb.

B Mapuxe xuanb ero tekna becnopspoqro. He umes cpeacts, Amnep
BbIHYXA€eH 6bin uckaTh paboTy 1 nomyyYrn JONKHOCTL YHUBEPCUTETCKOTO
whcnektopa. [Janekuit OT peansHoi KU3HKW, OH BONXeH Bbin e3guTb No
RENAPTAMEHTOM, UHCMEKTUPOBATL M MUCATE ANUHHAIE OTHETE O PACXOLAX
Ha mebens, rybku, men u Tomy nogobHsie menoun. Amnep He Bein B co-
CTOSIHWMN DOBECTU AAXE COBCTBEHHYIO PYKOMWMCH 00 BMAQ, NPWUrOAHOIO
K HaBOpY. A MEXAY TEM YMHOBHUKM TPEBOBANU OT HEMO TOUHOCTU M OKKY-
PATHOCTM B OTYETAX, B KOTOPbIX OH HE BALEN HUKAKOTO CMBICTA.

M BooBle, eciv He CYUTATL 3AHATMI HOYKOM, BCE CYLIECTBOBAHME
Amnepa B [lapuxe BbIIO CMNOWHBIM HecHacTseM. YMEPNA €ro XeHa,
ocTaeuB Myxy TpexneTHero ceia Xan XKaka, Ytobw aats chiHy math
n ocsoboanTb cecTpy OT 3060T 0 manbilwe, AMNEP XEHUNCA BO BTOPOW
pas. M TyT yx eMy AeiCTBATENBHO HE NOBE3NO. SHAOMEHUTLIN PUINK, He-
NOBEK B BLICLIEN CTENEHW MHTennurenTHut, Jlyn ge bpoins 8 1940 ro-
0y, HECMOTPSA HA CBOIO OBLIYHYIO CAEPXAHHOCTb, OXAPAKTEPU3IOBAN MQ-
aam Amnep Tax: «<Bropas ero xeHa okasanacs merepo#, a ee poauTeENn
HE NyYLIes.

Amnepa 6ykBANLHO TPETUPOBANM B AOME CYNPYTH, NOKQ OH HE NOKK-
HYNn ee kpoB, Haiaa ybexuwe B 3aaHMM MuHUCTEPCTBA BHYTPEHHMX
aen. Iinwe kynus gom Ha @occe pe Cen-Bukrop, o novyecteosan cebs
8 BezonacHocTh.



He paposan yueHoro u ceiH. Amnep Been asapuatunetHero Xad
Xaka B mogHbIA canoH copokaTpexnetHen magam Pekambe — cynpyru
6aHkupa. 1 monogoi Yenosek enobuncs Bes namatm B CTAPEIOWYIO
Kpacasuuy. [lo comol cMepTu cBoeit BO3NOBNEHHON, B TeYEHNE TPUA-
LaTH € NULLHUM NteT, noaT v nunrencT Xan Xak Amnep nuran k Hew Hex-
Hbi€ YYBCTBG W XpaHun BepHocTs. A Angpe Amnep Tak meytan, 4tobsl
CblH 3aBeN COBCTBEHHYIO CEMBIO. ..

Amnep Taxeno nepeHocUn AoMaWHWe Heypsaauubl. [loctenenHo
oxuaneHue n bypHas paboTocnocoBHOCTb NOCNE YAA4HbIX ONLITOB W CO-
30QHMS TEOPUM CMEHMIUCL anatuei. [lpexHee yHbiHUE OBNAAEBONO
yueHbim. Bce TpyaHee 6uiano bpartsea no yTpam 3a nepo. Bee HeHasu-
CTHEe CTAHOBMACS eMy 3QAYMAHHBIA KOMUTANbHLIA TPYA, HO3BAHME KO-
Toporo rnacuno: «Teopus 3NEKTPORUHAMMHECKMX SBNEHMA, BbiBEAEHHAS
MCKITIOYUTENLHO M3 ONbITOB». AMNepy He XOTenock Aaxe 4utats. Ha-
CKOMBKO B AETCTBE W B IOHOCTH OH MMOBMN KHUMM, HOCTONLKO Tenepb HyB-
CTBOBAN K HUM OTBpaLieHWe. HU4To He Moo npobyaunTs ero uHTepeca,
HUUTO He cnocobHo Buino yeneds. Ko scemy npouemy nobasunucs ee
W CTPAAGHMA OT CMNLHOM cTeHoKapAauu. Ene-ene 3akoHumB KkHUry, oH
okasancs HecnocobeH maxe pa3buTbh TEKCT HA rAass ¥ naparpads
W nats ornasnexue. MocnegHne rogs cBoen xusHu Arvgpe Amnep npo-
BEN B YXACHOM COCTOSIHUM. ..

B mae 1836 ropa bonbHoi 1 ctpaaaowmnin Amnep seiexan us [lapu-
Xa Ha tor, B Mapcens, ytobul nonpasuts 3noposbe. OaHAKO HOAEXAS!
6binu TileTHbl. W 10 vions, nocne npuctyna xecTokon nuxopadkn, Ana-
pe Mapu Amnep ckonvancs.

pexfe Yyem HOYATb PACCKA3 O NEPBbIX KONMYECTBEHHBIX 3AKOHAX

3NEKTPUHECTBA, NO3BOMUBLUMX NEPENTM K NPOMBILINEHHOMY NPUME-
HEHUIO «KYPMO3HbIX» GMNAPATOB M NOpoAxBWIMX & Byayliem Takyio
MOLLHYIO OTPACNE NPOM3BOACTBA, KAK SNEKTPOTEXHWUKA, CMEeAYeT BCNOM-
HWTb elle O HEKOTOPLIX OTKPLITHAX, COBEPLIEHHBIX B 3TO Xe BPEMA.

B 1821 rony xun B bepaune Tomac MoranH 3eebek — Bpay no 06-
Pa30BaHUIO. BpauebHOM NPAKTUKOM OH HE 3QHUMANCA W, UMES CPEACT-
BA K CYULECTBOBARMIO, JOBOMLHO AABHO BEN GU3UUECKUE UCCNEAOBAHMA.
Mmsa ero 6sino HACTONBKO U3BECTHO B Hay4HOM mupe, 4To 8 1814 roay
BepnuHckas akafemus Hayk NpUHANG €70 B COCTAR CBOMX HNEHOB.

3eebek NbITancs 0BHAPYXUTh AEACTBUE HA MATHUTHYIO CTPENKY 30M-
KHYTOTO KOHTYpa M3 PA3HOPOAHBIX METANNOB 6e3 BKAKYEHUS B HETO
BonbroBa ctonba. OH 3aMbIKAN MEARYIO KQTYLIKY TQNIbBAHOMETPA BMC-
MYTOBbIM JMCKOM, U KAXKAbIA PA3, KOTAQ €70 PYKA HAXMMANQA HA OJMH M3
KOHTGKTOB, MQTHUTHAS CTPENKA YyTb-4yTb OTKAOHANACk. [losemy?.. Mo-

11 —3543



XeT BbiTb, BNOXHbIE PYKWM CO3NABANM YCNOBMS AN BO3HUKHOBEHMS
«BoONLTaNdeckoro Toka»?.. OH NOANOXWMA MO NANbUbI CTEKNO WU CHOBA
Hagnaeun Ha kontakt. Crpenka e msuranacs. [Npekpachol.. Ho pogo-
BaTbCs Bbino paHo. Yepes HEKOTOPOE Bpems CTPenka BCe-TaKW OTKIO-
Hunacsb. Moyemy xe He cpasy, @ 4epes HEKOTOPOE Bpema? HT0 M3MEHN-
NOCh, KOTAA OH MOMOXMN MO Nasnblbl CTekno? YcTpaHeH Henocpeact-
BEHHbIA KOHTAKT CMAs METANNOB C NAMLLAMM, HO TOM X€e 0CTaNnoCh TEMNO
PYK, KOTOPOE Terepb HArPeBaeT 3TOT CMNAi C HEKOTOPLIM 3AN03AAHUEM
M3-3Q CTEKNAHHOM NMPOKNAAKM... He Tenno nu — NpuuuHa gononHuTeb-
HOMO MATHETU3MQ, BbI3LIBAIOLLETO OTKINOHEHME MATHUTHON CTPENKMS

Hepes HekoTopoe Bpems 3eebek HAMMCAN CTATLIO, B KOTOPOH 3Q-
SIBUA, YTO «TEMNOTA, KOTOPAS CUIlbHEE MEPEAUETCH OAHOMY U3 MECT KOH-
TAOKTQ META/INIOB, ABMAETCS MPMYUHOR MarHeTnama». A nocemy oH 1 Ha-
3BAN OTKPLITOE UM HOBOE SIBNEHWE TEPMOMArHETUIMOM!

3eebek 0BHOPYXUn, 4TO 3PEKT, HA3BAHHLIA UM MAFHWUTHOM NOMA-
PU3CLMENR, YCUNMBAETCS KAK C YBEANHEHUEM YUCIIA KTEPMOMATHUTHBIX»
nap, Tak u ¢ poctom pasHoct Temnepartyp. O caenan seiBog, 4T0 AQ-
Ke MOTHETM3M 3EMITM [OMXKEH MMETb Ty Xe MPUPOLY M POXJAETCa OT Ha-
rPEBAHUS BYAKOHOMY MOACA PYA M METANNOB, ONOSCHIBAIOWETO 3EMNIO.

Kak 106k Pranku yaHanu o HoBom OTKPbITHM, onbiThl 3eebeka Bbinu
NoBTOpeHb BO MHOMMX nabopatopusx. XaHc Kpuctuan Ipcrea u Gpan-
Uyackmit dpuaunk n matematuk XKan batucr Pypse npuwiny k smisogy, 4to
3TO BOBCE HE TEPMOMATHETU3M, O TEPMO3NEKTpUUecTBO M uto 3eebex,
UCXOAS M3 HENPABMNbHLIX NPEACTABIEHUA, OWKUOCA U B CyTW SBNEHMA.
Onu coctasunm Batapem 13 BOMLLIOMO YMENA METANIIMYECKUX NAP M BCKO-
pe, Npasfa, He HBes TpyAqa, NONYYMAM OT HMX HEDONLLIME SNEKTPUYEC-
K1e UCKpbl. Tenepb yxe COMHEHWI He OCTABANOCH: TEMNO, NOABESEHHOE
K €naio (MK KOHTAKTY) pA3HOPOAHBIX METANNOB, POXAANO HE MaArHe-
TU3M, O SNEKTPUYECTBO. Ml HECMOTPS HA TO 4TO NEPBOOTKPLIBATEND elle
AONTO CONPOTUBAANCH, CTAPAACh AOKA3ATL CBOKO MPABOTY, ABNEHME NO-
NY4UNO HA3BAHWE TEPMOSNEKTPUHECTRA,

Yepes TpuHaauaTe NET Nocne oTKPITMA 3eebeka NApUXCKMIA HaCoB-
wmk, Bpocuswmit csoe pemecno, Xaw LLlapns Atanas Menstoe obHa-
PYXMN, YTO B MECTAX CMaes 08YX PA3HOPOAHLIX METAMNOB, B 3ABMCH-
MOCTM OT HANPABNEHUA TOKA, Tenno nnbo Beigensetcs, nubo nornowa-
etcs. ABneHue nonyuuno Hassanue «3doexT MNensTee».

Tak HoBbiE OTKPLITUS Bee Brnxe 1 Bnuke NOATANKUBONMN YYEHBIX K HE-
06XOAMMOCTH NPUIHAHKS TOTO, HTO CHIbI TPUPOLLI MOTYT NPEBPALLATLCS
OfHW B APYTWE WAK NEPEXOLNTE U3 OAHOMN HOPMbI B APYTYIO.

CerofiHg MoKQ eLUe TEPMOINEKTPUYECKME TeHEPATOPbI MCNONb3YIOTCS
B KQYECTBE MATIOMOLLHBIX MCTOUYHMKOB 3nekTposHeprin. Mx yctanasmu-
BAIOT HO HOBMTOLMOHHBIX BYAX, HQ MASKAX... MHOXECTBO NonynpoBsog-
HUKOBLIX TEPMO3/IEMEHTOB, COEAMHEHHbIX MexXay coOOMN, HarpeBaloTCs



COTHEYHbIM TEMNOM. TENNOBAS 3HEPrUA HEMOCPEACTBEHHO MEPEXOAUT
B 3MEKTPUHECKYIO, HO... KO3PPULMEHT NONEIHOTO AEHCTBUSA TAKUX YCTO-
HOBOK MOKA CAMLWKOM MaJ.

O6poThbin 3ddekT, otkpbitbiit [lensTbe, cnonsayercs wupe. Ho y or-
kpbiTns 3eebeka un Menbtbe ectb Bynywee. M ckopee scero, oo byaer
CHUNBHO OTIMYATLCA HE TOJBKO OT TOTO, KAKUM BUAENOCH NEPBOOTKPLIBA-
TENSM SBNEHUH, HO M OT TOFO, KOKMM BUAMM ErO Mbl ceroans. [onynpo-
BOAHMKOBQS, KPHUOTEHHAS TEXHUKA B COMETAHWM C TEPMOBNEKTPUYECKH-
MM IBAIEHUSMM ELLE HE CKA3ANA CBOETO MOCNEAHErO CNoBA.

1 3acenanun bputaHcKoro obLecTBa MCKYCCTB, KOTOpPOE COCTO-
mock 23 mas 1825 ropa, 3a ANUHHBIM CTONOM, 3ACTABNEHHBIM PA3-
NUYHBIMK 3NEKTPUHECKMMM NPHOOPaMM WU BHywUTENbHOW BaTapeeil M3
BONbTOBbIX CTONGOB, CUAEN BBICOKMI AXKEHTIIBMEH NET COPOKA C IULIHMM.
Buinpaeka m 6naropogHoe, XOTs U HeCKONbKO rpyboBATOE NMUO Bbi-
ACBQMM B HEM OTCTABHOTO BOEHHOTO.
Korga uneHbl obwecTea cobpanuce, npeacena-
TENb KOPOTKO NPEACTasun rocts: «Mucrep Yunbam
CrépoxeH — 3CKBQIP», — M CKO3QM, YTO MUCTEP
CrépaxeH nobesHO CoOrnacuncs NO3HAKOMMTbL MX
CO cBOMM M30BpeTeHnem 1 nNokasate psa npubo-
POB AN% SNEKTPOMATHUTHBIX 3KCMEPUMEHTOB.
Mocne oTKpbiTUS DPCTea onbiThl C SNEKTPUYE-
CTBOM M C MQArHUTAMM BHOBb CTANMM NONYNSPHbI ,
cpenv obpasosanHoi nybnuku. Mostomy cobpas-
wuecs He Be3 MHTepeca cneaunu 3a NOBKUMU py- ‘
KOMKM 3KCMEPUMEHTATOPA, AEMOHCTPHPOBABLLENO ‘
no GONbLIEN YACTU 3HOKOMBIE BCEM M MWL CRETKA
ycoBeplweHCcTBoBaHHble npubopel. Ho sot Crépa-
XEH CAenan nay3sy u ¢ HEKOTOPOi TOPXKECTBEHHO-
CTbIO OTKPbIN u6onbu10|71“ dbytnap. Tam NEXan COorHy- Yunesm Crépaxen
Thiit MOAKOBOM YEPHBIA NAKUPOBAHHEIA CTEPXeHb (1783—1850)
W3 MATKOrO Xene3a, obMOoTaHHbIN BnecTawen mea-
HOW NPOBONOKOMN.

MNaobpetarens nonoxmn npubop Ha BeCh. AHIKUIACKAS CUCTEMA MEP
BCErAA OTNIMYANACH 3GMBICIOBATOCTLIO, U §i HE CTAHY NPUBOAWTL TOYHbIN
BEC B OHIMMICKMX eanHnuax. Bcero npubop notsHyn rpammos Ha agec-
TH. DKCNEPUMEHTATOP NOABECHA ETO HA LITATUB U NOGKIIOYU K BOMLTO-
Boi barapee. KoHLbI MOAKOBbI, OBPETS MArHWUTHYIO CUIY, NPUTIHYAM K Ce-
6e xenesnyio nonocy. CTEpAXEH CTAN HATPYXATb NOAOCY TMPSMU: OGHQ,
Apyras, TpeTbs... — nonoca aepxanacs. [stas, pecsros... Juwe xorpa



It

SNeKTPOMArHUT KOHCTPYKRLUMK OpauH 13 NepBbIX 3NEKTPOMATHMTOB
Crépaxena

BEC MPUTAHYTOTO Xeneaa B BOCEMHOALATh PA3 NPEB3OLIEN BEC CAMOTO
MQrHWTa, rpy3 oTopBarcs.

70 6bino HecnbixaHHo! Kak yaanoce CTEpaxeHy HOCTONbKO YBENM-
YWTb NOABEMHYIO CHny? Beflb HU OOMH €CTECTBEHHbLIM MOrHUT He B CO-
CTOSIHUM MOAHSATb WM NATOM AONMM TAKOro rpy3a... M Boobiue, kTo TaKoH
3TOT AXEHTNIEMEHS

Mpowno Bcero Heckonbko AHel, u JIoHAOH y3Han sce noapobHoCTU
06 usobpetatene. Okasanock, Yto Yunbasm CTépaxen poauncs B cembe
canoxHuka. M xota ¢ DeTCTBA TAHYNCA K KHUram, AO AEBATHAAUATW neT
Bbin NPAKTUYECKM MANOTPAMOTEH, HAXOAACh B OBYYEHUM Y KONNErn po-
AvTEns Mo uexosor npuHaanextocty. MNpeaHadepranHas cyasba, no-su-
AMMOMY, HE YCTPauBana noamacrepbe. M B ofuH npekpacHsii aeHs na-
peHb yapan ot brarogerens 8 Bect-MopreHg, rae noctynun B apmuio.

Panosomy CrépaxeHy onpeaenerHo nosesno. CEpXaHT, y KOTOporo
OH OKA3QNCA B MOAYUHEHMM, ObiN HAYUTAHHBIM W BOOPLIM YENOBEKOM.
Buas Try Monogoro conaata K 3HaHWsM, OH npuHsnacs cHabxats CTépa-
XEHA NONYASAPHBIMU KHUXKOMM, KOTOPBIE TOT YMTAN B CBOBOAHOE BPEMS.
MocnepHero okasbiBANOCh JOCTATOYHO, NMOTOMY YTO YUnbim CKOPO Ha-
YUYMIICH CTABUTL HECNOXHBIE ONbITHI HO XuMiUKU U buauke. bnarogaps um
MOIOAOM HENOBEK MOHS, YTO 3HAHWIA €ro CNULIKOM Mano, 4tobsl pa-



306paTbcs AaXe B NPOCTIX ONUCaHMax. M Toraa ¢ Toi xe HacTonumso-
CTbiO, C KAKOM [ENQN BCE, OH CTAN YYUThCA.

Yepea natHopuate neT co aHa nobera us otdero pgoma Yumbam
CréppxeH CTaN OTAMYHBIM MEXAHUKOM, YMENbIM 3KCMEPUMEHTATOPOM
1 06pa3oBaHHbIM Yenosekom. OH Bbil 3HOKOM C NATLIHLIO U €CTECTBO3HA-
HMEM, HEMHOTO — C MATEMATHKOM M $u3ukoi. Beliias B oTcTaBKy, OH Ky-
MAN TOKAPHbIM CTAHOK, MHCTPYMEHTHI M MPUHSNCS 30 M3rOTOBNEHWUE NPY-
Hopos ans nobutenei HayuHbix passneveHunin. B stom pene o pobuncs
OnpefeneHHoro ycnexa, a BMecTe C yCNexXom — M 3aKa30B. 3aKa3ssl Be-
MU K NONE3HBIM 3HAKOMCTBAM.

Brarogaps noaaepxke 0aHOro 13 BAUSTENbHbIX
nuy, Ctépaxen nonyynn mecto nekropa s BoenHon
akagemmm OcT-MHACKON KOMNAHUMU.

W BoT ero nepsoe nybnuuHOE BLICTYNNEHME )
8 JloHaoHe ¢ M306pETEHHBIM 3NEKTPOMArHUTOM. \
Conaat-yuerbinl [laxe pns HEBO3MYTUMOrO QHr-

JMUCKOro OBLLECTBA 3TO HE MOTNIO OCTATLCH HE3A-
MEYEHHDBIM.

Ho uto, cobcteenno rosops, otkpsin Crépa-

xeH, 4To n3obpen? OgHopsaHas KATyWwKa, KOTO-

PO NPOSBNANA MATHUTHbIE CBOMCTBA, CTOMANO NPO-

NYCTUTL MO HEW 3MEeKTPUHECKMI TOK, ABNANACH He

YeM uHbIM, KaK «coneHonpom Amnepa». A ycune-

HUE CUMbl MOTHATOB B NPUCYTCTBUM MATKOTO Xene- [xeime Npeckorr
3a ToXe He asnsnock ocobo HosocTulo. [Nonyya- Axoyns
NOCb, 4TO OBbEAUHEHWE OHOTO M3BECTHOTO C APY- (1818—1889)
MMM M3BECTHBIM B LENOM 3ACRYXWBQET CNaBI

naobpetenuns? Mimenno tak! B obbegunennmn yactein nssectHoro ans no-
NyHEHMs HOBOTO KQYECTBA NEXMT CyTb u3obpetatenscrsa. M Crépaxen
NOASMHHbIA M3obpeTatens anektpomarHuta. Emy nepsomy B ronosy
NPULLNG MBICTb COTHYTb XenesHblit npyT noakosoi. Ckojibko ¢ Tex nop
NPOLING BPEMEHU, O MOAKOBOOOPA3HBIE MArHUTLI Mbl 3HOEM A0 CHX NOP.

Co BpeMEHEM €ro MMa CTAHOBUNOCH Bee Bonee n Bonee MIBECTHBIM.
O Hem rosopunu yyersie. O ero mariute nucanm $pusmku. B gome
Crépaxena nossunuce nepeble ydeHukn. M cpean Hux Oxenmc [pe-
ckoTT [Ixoyns, chii 6oratoro maHyecTepckoro nusosapa, B Bynywem —
OfMH U3 NEPBOOTKPLIBATENEN 30KOHA COXPAHEHMA SHEPTUM, HE NUTAB-
LKA CKNO ROCTH K NpodeCccHm oTua.

CrépaxeH HaNUCan HeCKONbKO CTaTel U Bbin HEMano pasnocapo-
BOH, KOrAQ cHOBbt 13 «PuUnocodpmkn TPAHCIKILEHC» OTKA3ANMUCH WX
ony6nukosarts. OH 3asiBun cebsi M3AATENEM HOBOTO HAYYHOTO XypHANA
«Annansl anektpuyectsa CrépaxeHar, rae, K CIOBY CKA3ATh, NOABMAUCH
v nepsbie ctates [xoyns. [dxenmc MNpeckott [xoynb Gbin TANAHTAKBbIM



YUEHUKOM, W €10 yuuTens Bbin CHACTIMB 3TM obcTosTenscTaom. [poaon-
xas pabotel yuutens, [xoynb, HONPUMEP, CKOHCTPYWPOBAN MHKOTOMO-
MOCHOE 3NEKTPOMATHUTHOE YCTPOMCTBO Maccoi 5,5 kr, kotopoe yaep-
XMBANO Bonee TOHHBI rpy3d. 3TO HE MOTIO HE MOPAXATE OKPYXAIOLMX.
B 1840 roay, koraa Crépaxeny Bbino yXe Nof WeCTbAeCAT, MUHYEC-
TepUbl NPEANOXUIM BMY NOCT AMPEKTOPA CBOEro Myses. MecTo nover-
HOe, HO He NpubuinbHoe. A uaobpetarens No-npexHemy TpaTMn 66mb-
WYIO 4aCTh AOXOAA HA SNEKTPUYECKME M MATHUTHBIE ONbITH. Jecats net
CMYCT OH YMEP, TOK W HE AOXAABLWMCH HU MPK-
3HAHWA, HY novecTeld. MHOMMM U3 QHIMWHAH ce-
O~ rOOHS AQXE UMA ero He aHakomo. M Tonsko cra-
- PAs HAAMMCh HQ MOTULHOM NNUTE HANOMUHAET:
— «3aeCk NeXUT U30BPETATEND 3MEKTPOMATHUTA.
! 'F i SNeKTPOMArH|TE 3aXBATUAM BOOBpaxeHue
J noper u ctanu mogow. [Mpasun ans pac4eToB
; M KOHCTPYMPOBOHMS He cylectsoeano. Mao-
BpeTatent CTANM OMbITHLIM MYTEM YBENUHMBATL
Ux NpuTArMBaIOLLYIO cuny. Bpauu ucnonszosanu
0 3NEeKTPOMArHWThl ANA NleYeHus, LWAapnaTaHs —
LAs NMPEACKa3aHuiA cyabbbl, GOKYCHUKM U Nio-
6UTENU HAYYHBIX PA3BNEYEHWIH — AN NOKA3sa
0 yynec. ]
! OpHO M3 MepBbIX NPUMEHEHUA  MOLLHBIX
3MEKTPOMArHUTOB HA NPAKTUKE HAYANOCH C KOH-
CTPYMPOBGHUEM MOABEMHLEIX KPAHOB Ha cTarne-
AMTEMHBIX 30BOAAX. DTO HOBOBBEAEHWE BbI3BA-
no CHAYAnNa uenylo Bypio, NOCKoOMbKY Npeanpu-
HUMATENW TYT Xe YBONUIM paboumx, 3aHATHIX
paHblUe MePeHOCKON Xeneaa.
MNpaega, co BpeMeHeM Koe-KOro U3 yBONEH-
HBIX YAANOCH NpUcnocobuts K aeny. M toxe He
- 6e3 nomowM snekTpomardHuta. B uexax u Ha
MoRbemHbI MATHHT NPOE3KMX AOPOTAX NOSBUAMCH MOAU C TAKEMbI-
ANA Xene3o Mu BATapesmn 30 CNMHOM ¥ ¢ INEKTPOMArHUTa-
MU B pykax. «Maruuthbie bunnsi», — Hassisanm
ux obbieatent. B 0B93AQHHOCTL «MATHUTHBIX
Bunnos» BXoaMNa OUMCTKA YNUL W NOMELLEHUI OT XENe3HOro MyCcopa.
OcobeHHoe 3HauEHNe 3TO CTANO UMETL, KOTAG N0 AOPOram, Tepas 6on-
Thl W raVikK, Nobexanu nepesie asTomobunm.
Cranu NpUMEHSTE 3NEKTPOMArHUTBL U HO MEMbHULAX AR OHUCTKM
3EPHA, HO PYAHMKAX — L8 PA3AENEHWS MONE3HOW W NYCTOM NOPOABI.
Bo sropon nonosute XIX Beka CBOMCTBA 3NEKTPOMATHUTA MPUBREK-
nu sHumanne BoeHHbix. B Coegutennbix LLitatax Ameprkun B BoeHHOM

W .



Moavemnbin kpar XIX seka ¢ 3NEKTPOMArHMTHBIM 30XBATOM

BEAOMCTBE MPOXOAMIU ONPOBUPOBAHME ABA SNEKTPOMATHUTHBIX MPOEK-
Ta. OAMH U3 HKX 3AKNIOYANCH B CO3AAHMU CBEPXCUNBHOO MATHUTA 419
3QWHMTEI KPEMOCTHBIX CTEH NPUEPEXHbIX GOPTOB OT APTUANEPUHCKOTO
obcTpena. CBepXMOLLHbIA MATHAT LOMXEH Bbin NPUTArMBATL K Cebe Bpa-
KECKME CHAPAAbI M OTKNOHATL TpaekTopun ux noneta. CeropHs Takas
MOEs KAXETCH CMELWHON. Ho cTo net Hasag Ha OAHOM M3 GOPTOB €€ Mbi-
TQNUCb BOMAOTUTL B XK3Hb, [1og komaHaon 6pasoro opuLepa maTpocs
COEAMHUIN PENbCAMM KA3EHHBIE YOCTH [IBYX CTAPBIX OCAAHBIX OPYAMH,
NONy“MB BHYLWHTENbHYIO pamy B hopme Bykssl «[1». CTeonsi nywek nme-
U HE MEHBLIE NONYMETPA B AMAMETPE WU OKOMO NSTH METPOB B AnnHy. Ha
HWX HOMOTANU OBMOTKM M3 MHOTUX MMM TOPNEAHOTO Kabens u nponyc-
™MK No Kabenio ToK...

OueBnaLbl PacCKA3biBANM, YTO «yXe 30 AECAT MUIb B OTKPBITOM MO-
pe cTpenku KOpabenbHbiX KOMNACOB TEPSNK yBepeHHocTby. OpHako ans
TOro, 4TOBbI APUTAMMBATL CHAPSAbI NPOTMBHMKA, CUNQA TMIAHTCKOTO 3NeK-
TPOMArHWTG BbINQA BCE KE HEAOCTATOMHOM. ‘

BTopoi npoekT Kacancs CO3AAHMS MATHUTHOrO KOPABAA-noBYLIKM.
Ons s1oi uenn kabenem obmoTany uenbii BpoHeHOCeY, U MYCTUAY NO
kabenio Tok. Monyunncs NNaBAIOLMIA 3N1EKTPOMArHUT CO CTANbHBIM CEp-
LEYHWMKOM, KOTOPbIN LOMXKEH Bbin «CEMBATE C TONKY» MATHUTHbIE CTPENKH



Komnacos Ha cyfax npotuskmnka. OpHako w 3Ta 3aTtes notepnena ¢u-
acko. MArHuWTHOS 3aWMTA KOMNACOB Ha KOPABAsSX NErko KOMNEeHCUPOo-
BOJIO BANSHME KOPABNA-NOBYLWIKM.

MHOro BbINO BCEBO3MOXHBIX NOMLITOK MPUCNOCOBUTE MATHUTHbBIE Ch-
nbl pns cnyx6el yenoseky. M mHoroe nonyuunoce. OrnsiKutecs BOKpyr,
CKONBKO 3NEKTPOMATHUTOB PABOTAET B COMbIX OBBIYHBIX SOMALLIHUX NP~
6opax. TyT u TenedoH, U MarHuTOdpOH, AOXe NPOCTOM ABEPHOM 3BO-
Hok... HeT, Yunbam CrépaxeH BnonHe fOCTOMH TOTO, 4TOBLI Mbi COXPa-
HMNM B CBOE/A NMAMSTH €70 CNIABHOE UMS.

o BTOpOM nonosuHe XX Beka, B rofbl NEPBLIX KOCMUYECKMX NONETOB,

CHOBQ BCMLIXHYN UHTEPEC K 3NEKTPOMAFHUTHBIM YCTPOHCTBAM, Npea-
HO3HOYEHHbIM 18 YCKOPEHUA makpockonuueckux Ten. Kocmuueckum pa-
KETAM NPM 3anycke NPUXOAUTCS TALWMUTL ¢ COBOM HaBEPX OrPOMHYIO MAC-
cy Tormea. [MoneaHuiid rpy3 cocTaBns BCErO HECKOSbKO NPOLEHTOB OT
CTAPTOBOTO BeCa. A Henb3s v NPUAYMATh YCTPONCTBO, cnocobHoe nog-
HMMQTb TOT XE rPY3 B KOCMOC B3 «HAKIIOAHbIX PACXOA0B» S

Hutatens HoBepHaka nomuuT naeto Xions Bepra: nocnate Ha Jlyny
KOPaBib € NOAEMM, BbICTPENUB UM M3 OFPOMHON NyLKK. Maes Henpuem-
fleMan B CBA3M C MMIAHTCKUMK NEPETPY3KAMM, KOTOPLIE He BbiHECET Ye-
nosek. A ecnu 6e3 niogei? Pacyetsl NOKasbIBAKOT, YTO B NPUHLMNE TAKAS
YCTQHOBKO MOXET DBbiTb CO3MAHA, €CM 3OMEHUTE MOPOXOBYIO NYLIKY
3NEKTPOMArHUTHOM. ..

1 Bot 8 Kanbeppe nabopatopnst HOUMOHANEHOTO ABCTPANMIHCKOTO
yHWBepCHUTETA, PaBOTAS COBMECTHO C OMEPUKAHCKMMU NabopaTopusimm
8 loc-Anamoce u Jlueepmope (Kanndophuiickuin yuusepcutet), a Tak-
Xe COBMECTHO ¢ $pupmoit «BectnHrays», nocTpouna «penbcosyto nyL-
Ky». ITO Hekoe Noaobue NPOCTENLLETD INEKTPOMATHUTHOrO YCKOPHUTENS,
COCTOALLETO Y3 ABYX MPOBOAALLMX TOK PENBCOB, BMOHTUPOBOHHbIX B TPY-
6y, HaNOMMHOWOLWYIO apTUANEPUICKMIA cTBON. B cuctemy noceinatotes
MMNYNbChI NEKTPUYECKOrO TOoKa. Mexay penbcamu BeiCTPO ABMXETCH
MAA3MEHHbIA PA3PAA — 3NEKTPUHECKAs AYra, NOATANKMBAOLLAR Blepes,
«CHapaA» W3 Henposogsawero martepuana. [locnegHee gocTukexne —
BRITANKMBAHWME «CHAPAAA» (MM aBASNCS AAcTMaccossin kybuk maccon
3 r) co ckopocTsio go 10 km/c. IToro yxe AOCTATONHO, YTOBbI BhIBECTH
rpy3 Ha opbuty. K coxaneHuio, Bbiidfs M3 KAHONA CTBOMQ, «CHAPSGA»
MFHOBEHHO PA3PYLUMUNCA NOL BOSAEACTBMEM CHMlb, CO3AAIOLIEN YCKOPE-
HME, KOTOPOE B MMIIIMOHBI PA3 NPEB3OLUNO YCKOPEHME CBOBOAHOIO Na-
AeHMA.

B 1974 ropy usobperarent npeanoxuim 3nekTPUYECKYIO MyLWKY —
«Maccosein yckoputenbe» ans goctasku Ha 3emmio ¢ NyHsi muHepanos,



pPyaA, boratuix anomuHmem. [loaxe TEOPETHUKN NPpeanoxXmnm NOCTPONTb
nOﬂO6Hble X€& «MQCCOBbI€ YCKOPHTENH» HA 3emne 1 UCNONb3OBATL MX
Ang 3anycka KOCMMYECKUX annapdartos. Tonbko ANMHA TAKMX «NyLLIex»
AOMXHA 6bITb HECKONbKO KUITOMETPOSB. ..

WUPOKO M3BECTHOM counnHeHnn korua XIX seka «Ouepk nctopuu

duankn» Pepaunanaa Posenbeprepa B 0BAHOM M3 NPUMEYAHMIA HA-
nucaro: «[eopr Cumon Om (He cmewmsats ¢ ero Gpatom MaptuHom
OMOM., 3HOMEHUTBIM MATEMATHKOM)...» [TpekpacHbiit Tpumep ucTopuye-
CKOW HECMPABEANMBOCTM COBPemeHHMka. KTo 13 Hac sHaeT ceroaHs
«3HAMEHUTOTO maTematuka» Maptuha Oma, NoAy4MBLIETO M3BECT-
HoCTb B nepeoit nonosuHe XIX Beka B ceasn ¢ noctpoeryem apudpmeTu-
KW HaTypaneHbix Yucen? [loxanyi, Tonsko cneudanuctbl. Toraa Kak Mms
leopra Oma 3HOKOMO BCEM.

B KénsHe, Ha opHOM 13 GOKOBBIX yNoueK, OTXOAALMX OT MNOLWAAM
nepen 3HOMEHUTbIM COBOPOM, HA TNYXOM CTEHe ObIBLIEH LIEPKOBHOM
LUKONbI, BbIKPALIEHHOA MPOH3UTENBHON OXPOW, BUCKT METONIMYecKas
nauTa ¢ bapensedom W HAANUCHIO, MACAILENR, HTO 30eCh YUMTENLCTBO-
san [ C. Om. CkpomHas depHas AOCKA HA FAyXoi cTeHe... Mexay Tem
nmerHo [eopr Cumon OM [aN B PyKK yHeHbIM OBMH U3 NEPBLIX KOMMYE-
CTBEHHEIX 30KOHOB 31€KTPUHeCcTBa.

HTO Mbi HO3LIBAEM 3AKOHOM npmpop,;ﬂ? Mpexpe scero ycronuuroe, no-
BTOPSIOLLEECH 1 OYEHb CYLLECTBEHHOE COOTHOLIEHWUE MEXAY Habnoaae-
MbiMM ABAEHUIMM, 3AKOHbE ApUPOAbl HE3ABMCHMBL OT HALLETD KENAHKSA
n soobie oT cosnarma mogeir. OHu onNpegensioT, KAk OAHO RBfiEHUE
B3AMMOMEUCTRYET C ADYIHMM, M KOKOKW PEIYNLTAT NPpH 2TOM OONXKEH NONY-
4MTbCA. Bee B HOLWEM YCTORYMBOM MUPE HETEPMUHUPOBAHO, BCE NOAYH-
HEHO ONpefeneHHhiM NPAaBUNam, Mbi mx elle gajnexko He BCe 3HAaeMm.
M sor OTKPbITUE (TO‘-‘Hee "|O3HOHME) JOKCHOB NpMpOAbl 4BNAETCA
FNABHOM 3apayein eCTeCTBO3IHAHKUA.

B dbuamke 3nekTpUUECKUX ABAEHMI HYXAA KONMYECTBEHHOM OLEHKM
PAa3HOOBPA3HBIX AENCTBUI FANbBAHM3MA OLLYLLANACE AABHO, W MHOTUE
NbITAAUCL HAWTH HeNPENoXHble NPABMAA — 3AKOHbl. 3TO M Cymen cae-
nate Om.

leopr Cumon Om popunca 16 mapra 1787 ropa s ropope dpnaHre-
He, B cembe pemecrnenHuka-cnecaps. OTel, ero 6bin LOCTATOHHO YMHbIM
4eNIOBEKOM, HTOBbI BHYLLHTb CBOMM CHIHOBbAM NH06OBL K yueruio. [osto-
MY, OKOHYMB rMMHa3UIo, [eopr nocTynun B SpnanreHckuit yHuBepcuTerT.

Buorpadsl TymaHHO HaMEKAIOT HA TO, YTO y4eby OH ocTasuMn, He 3a-
koH4MB Kypca. Ho ¢ apyroit ctopoHsbl, oH Bpoge 6bi HeKOTOpoe Bpems
Bbil NPUBAT-LOLEHTOM B TOM XK€ YHUBEPCUTETE W NPENOAABAf maTe-



MaTHKy... TyT ecTb kakas-To Heysaskd. Ho octasim ee Ha coBecTH ucto-
PUKOB.

JonoanuHHo xe uaBecTHo, uto noaxe, A0 1817 ropa, oH BbIA WKOb-
HBIM YYHTENEM W KOYEBAM M3 LIKONLI B LIKOMY, M3 OOHOrO TOPOAA B APY-
rol. B npomesxyTkax mexay ypokamu yuutens matematuku [eopr Cumon
OM 3aHMMANCS BECEMA YBAEKATENbHBIM AEHOM — GUIMYECKUMM MCCE-
LOBAHMAMM, B8 TOM YMCNE ONBITAMM C FANbBAHUHECKUMK BaTapesmu.

B 1o Bpems MHOTME GU3MKM NBITAAUCH BBISCHWTD,
KOK 3QBUCHT AEUCTBME TANBBAHMYECKON BaTapew
OT KQ4eCTBA M OT POAA METANNA, U3 KOTOPOTO CAe-
NaHa NPOBONOKA, 3aMbiKaoLWwas ee nomocsk. Cae-
. NaTh 3TO BINO HENErko, NOCKONbKY 3NEKTPOABHXY-
' was cuna mobor rankBaHnIeckoi 6atapeu BuicTpo
. nagana. Bocctanasansanack oHA MWL NOCTENEH-
A Ho. Takas HeyCTOMYMBOCTE 8 PABOTE OYEHb MeLLa-
na ucenegoarenam. M notomy, kak Tonsko 3eebek
CKOHCTPYMPOBQON TEPMOBNIEMEHT, AABABLIMA TOK
s MOCTOAHHOM cunbl, npobnema Buina pewena. Omy
O TepMOdnieMeHTe PACCKA3AN HEMEUKWI UMK
WNorank MNorrenaoped — Magatens xypHana «AHHa-
neH fep $ro3nk», BbIBILMIA B KypCe BCEX HAYYHbIX

HOBOCTEW CBOETO BPEMEHMU.
Feopr Cumor Om B 1826 ropy B cBoeii kpoxoTHoi naboparo-
(1787-1854] pun 8 KénsHe Feopr Om coopyamn snemeHT, co-
CTOSILMIA M3 BHUCMYTOBOTO CTEPXHS, BMNAAHHOTO

Mexay A8YMS MeAHBIMU NPOBOOKaMU. ONyCcTUB OfMH M3 CNAEB B KMMs-

Wyio BOAY, O APYrON B MESIKO HAKONOTbIN SIed, OH NPHUCTYNUA K OMBITAM.

Ckopo OM npuwen Kk BbIBOAY, 4TO 3NEKTPUHECKHIA TOK BeaeT cebs no-

ROBHO BOOHOMY NOTOKY B HAKNOHHOM pycne: Yem Gonble nepenap,

ypOBHei 1 cBOBOLHEE NMYTb, TEM MOTOK CHAibREE. TAK Xe U C TOKOM: YeMm

Bonblie 3neKTPOABMXYLAA cuNa BATAPeU M MeHbLLE COMPOTUBNEHME

TOKY HQ ero nyTn, Tem Boneslie cuna Toka. [Mpumenss B CBOMX OnbiITax

NPOBOAHMKM M3 PA3HBIX MATEPKHANOB, PA3HOW AMMHBI M MOMEPEYHOTO

cedeHus, OM yCTQHOBMA, Y4TO CMNA TOKA B LEMM MPU NOCTOSHHOM UCTOM-

HUKE S1eKTPOABMXYLLEH C1nbl (OH HA3BLIBAN 3TO «PA3HOCTBIO 3AEKTPO-

CKOMUYECKUX CUM») 0BPATHO MPONOPLUMOHANBHA CONPOTUBAEHUIO NPO-

BORHMKA.

B 1827 roay ma neyatu sbiwna 6onbwas monorpadus Oma «lank-
BOHMYECKAs Uenb, pa3paboTaHHas matematuuecku goktopom Omom».
OnHAKO MeCTHbIE PUBUKM HE CNULLKOM BNAroCKNOHHO OTHECAMCH K pe-
3yNbTATAM ero paboT, NOCKONLKY B OMBITAX C BOMLTOBLIM CTONBOM Npu-
MeHeHue npoctoro npaenina OMa He CoracoBLIBANOCE C Pe3yNbTaTAMM
3KCNEPUMEHTAQ.



B apyrux ctpatax ero pabotsl noka nasecTHsl He Bbinu. [podeccop
npuknagHoi éusnkn [apuxkckor wkonsl Mckyccte u pemecen Knog
Cepee [yite B okta6pe 1831 ropa coobwmn Mapuxckon akagemmu,
4TO OTKPLIN KOMMHECTBEHHOE COOTHOLWEHME MEXMOY 3MEeKTPOABMXKYLLeH
CUNOJ, CUNIOW TOKA M CONPOTUBREHKWEM. [1pH STOM OH HU CNIOBOM He yno-
manyn Oma. [paBaa, noaxe BoiHyXAeH Bbin MPU3HATL, YTO YATGN COUM-
HEHME HEMELKOTO (BU3MKA O raNbBAHMHECKOW LEMW M, NOXANYH, COrNa-
cer ¢ Tem, uto [eopr Om cpopmynnpoBan 3ToT 3aKoH nepseim. bnaro-
AQPS 3TOM JOBONBLHO CKAHAANBHOW McTOpnM o pabotax Oma ysHanw
v apyrue dpanuysckue Gpuanku. Yananu o ero pabotax v 8 ARruu.

B 1842 ropy Jlonponckoe koponesckoe obwectso Harpaauno Oma
NOYETHOW 30n0ToM menansio Konsies u nabpano ero ceoum dnerom. leopr
Om 0Ka3ancs BTOPbIM HEMUEM, YAOCTOEHHbIM 3TOM vectu. HYapna Yurc-
TOH, M30BpPETaTENb WHPOKO PACTPOCTPAHEHHOTO U3MEPHTENBHORO NPH-
60pa, «MOCTA COMPOTUBNEHMI», A TOKXE APYrOi U3MEPUTENLHOW anna-
parypsl, MUCAN, 4TO «HOAKOHEL-TO CTONb [OMTO rOCNOACTBOBABLUME TYMAH-
Hble NPEACTABNEHWS KOMMYECTBA U HANPSKEHHOCTM YCTYNWIM MEeCTo
OnNpeeneHHbIM MOHSTHAM CUIT U CONPOTUBNEHMHN, YCTAHOBNEHHBIM OMOMY.

B 1849 roay, koraa OMy yxe MCNONHUMNOCE WeCTLAECHT ABO TOAQ,
€ro NPUrnachii 8B MIOHXEHCKMI YHUBEPCUTET HO LONXKHOCTE 3KCTPaop-
amHapHoro npodeccopa. M nuwb 30 fBa roga [0 CMEPTH NPOU3BENM
B oparHapHbie npodeccopsl. Bewo xmnaHb Om Bbin BenMkum TpyxXeHn-
kom. M acio xu3Hb ero npecnegosanm neyaaun. OH caenan psg npe-
KPACcHbIX paBoT MO aKYCTUKE M YCTAHOBUN BOXHBIA 30KOH O BOCMPMMM-
YMBOCTU YENOBEHECKUM YXOM NPOCTbIX FAPMOHUHECKUX KONEBAHWH, HO
TPYAb 3T NPU3HAHMA He nony4unu. Jlnwb uepes Bocemb neT nocne
cmepTr Oma lenbmronsl, cMor 4OKG3ATh CPABEAIMBOCTL €r0 BLIBOAOB.
B koHue 40-x ropoe [eopr Cumon OM 308yMan co3patb TEOPUIO MO-
NeKynspHOi PU3NKM, HO YCMen HANUCATb U W3AATb BCETO OAMH TOM.
B 1853 roay ero Harpaaunu opaesom Mokcumunuara «3a Bbifalowm-
ecs QOCTUXEeHWs B obnacT Hayku». HAKOHEU-TO NMpU3HAHME NPMWNO
k Hemy. Ho B 1854 ropy BHe3anHei yaap AMWMN €10 BOIMOXHOCTHU HA-
CNAAUTECS NOHECTAMM, MCCNENOBATHL U XMUTb.

Mpasuno Oma okasanocs HacToawmm 3akoHom. Bee Teopetnyeckue
W OMbITHRIE NPOBEPKM NoKasanu ero To4HocTs. M cerogrs 3akon Oma,
rNACAUMM, HTO B 3UMKHYTOM LENM CMNA TOKG NPSMO NPONOPLMOHANEHA
SNeKTPOABMXYLLEN cune W 0BpPATHO NPOMOPLUOHANBHA MONHOMY CO-
NPOTUBIEHUIO Lieny, ABASETCH OfHWUM U3 TPEX KMTOB, HA KOTOPbIX CTOUT
3NEKTPOTEXHMKA.

Hepea asapuats cems net nocne cmeptn OMa SnekTpoTEXHAYECKM
cvesp B [lapuxe Npepnoxun HA38ATe €10 UMEHEM OBLLENPUHATYIO ean-
HULY COMPOTMBAEHHS.



Tyaenty Kénurcbeprckoro yHmsepcutera lycrasy Kupxrody tons-
KO-TONBKO WUCAONHWACH ABAALATL OAWMH OA, KOMAG OH, 30HUMOSCH
B cemunape y npodeccopa Ppanua Heitmona, nonysun goctyn s na-
6opartopuio puamku. OH xoTen NpPoBepUTb HEKOTOPLIE TEOPETUHECKME
NPEeAnoNOXeHus, KOTOPLIE BLICKA3LIBAM B CBOEH HOY4YHOK paboTe, v npu-
CTYNMA K COMOCTOSTENbHBIM MCCNenoBaHy im. Henb-
391 CKa3aTb, 4TO 3TO BbIW TAKME YX CNOXHbIE UCChe-
posanms. BaxHo 6bino npasunsHo cdopmynmpo-
BOTb W NOCTABMTL 3aAaqy. A notom, ob6obms pe-
3yNbTATH  3KCMNEPUMEHTOB, NOMBITATLEA  YBUAETH
3QKOHOMEPHOCTH U BbiBECTH 060BLIEHHOE YMO3aK-
noueHne. Kupxrod nccneporan, kax Teder 1ok ue-
pe3 MNoCKyK NAACTMHKY, KAK Npu 3TOM pacnpege-
NIAETCH INEKTPUYECTBO MO YHACTKAM 3NEKTPHUECKONH
LeMM U KOKME MPABMIA NO3BONST HOXOAUTH PACTPE-
AeneHne TOKOB B PA3BETBASIOLMXCS MPOBOARMKAX.
Bbino 66 HEeBEPHEIM CYMTATB, YTO JO HETO O No-
DOBHBIX 3aAaYaX HUKTO He ayman. [ng HekoTopbix
yacTHbix cnydaes ux pewanu Om n Yutcron. bpa-

l'yctae Pobept AUCb 30 3Tu npobnemsl U Apyrue GUIKKU 1 No Me-
Kupxrod e HapobHocTH aenanu eBeisoabl. Ho B obuwem snae
(1824—-1887) P

MX He PELIAs HUKTO.

B 1845 ropy Kupxrog Hanucan, yto «ecnm ve-
pe3 cucTemy fIPOBONOK, CBA3AHHBIX MEXAY COBOU NPOU3BOMLHLIM OBPa
30M, MPOXOAST raNbBAHUYECKME TOKM, TO!

1. B cnyyae ecnm nposonoku 1, 2... n CXOAATCH B OAHOM TOUKe U TO-
KM, HANPABAEHHBIE K HEW, CYUTATE NONOXMTENbHBIMMU, TO CYMMA BCEX TO-
kOB ByneT paBHa HysHo.

2. B cnyqae xe ecnm nposonoku 1, 2... n 0bpasyto: 3amkH,” yio ¢pu-
rypy, TO CyMmda NMpOW3BENEHWS TOKA B KOXAOM U3 HUX HO COBCTBEHHOE
COMPOTUBIEHUE MPOBONOKM AOMNKHA BbiTh PABHA CYMME BCEX 3NEKTPO-
BO3BYAMTENbHBIX CWUN HA BCem NyTh 1, 2... n»,

YAnBUTENBHO NPOCTO 1 aBCOMOTHO BEPHO. A rMaBHOE, 4TO 3TH ABQ
npasuna B Byaywem, Hapsgy ¢ aakosom Oma, naryT B ocHosy sceit Te -
OpHH sMexTpUUecknx uenei. Bot sam u ctyaeni!

Hapo ckasars, 4To €ro yc exv Bbinn oueHeHsl LOMXHBIM 0BPa3som.
Mo okoHuakum yruueepcuteta Kupxrod nonyuun oveHb peako npeaoc-
TABASEMYIO CTHNEHAKIO Anst noe3aku 8o PpaHumio.

lycras Pobept Kupxrod popuncs 12 mapra 1824 roga B cembe co-
BETHMKA IOCTULMM. IPOSIBUB YXE B OTPOYECTBE HE3AYPHAHbIE MATEMATH-



Yeckue CnocobHOCTH, oH NocTynun B KEHUICBEprckiA YHUBEPCUTET M Tam
caenan paboTy, C KOTOPOK 8 HAYAN PACCKA3 O €r0 3AKOHAX.

HaneHeduas Hayunas cyasba Kupxroda Beina snonye naarononyu-
Hoit. OH nokasan cebs 3HAWMM GUIMKOM M 3ALUMTUN SOKTOPCKYIO AMC-
cepraumo. Cran npusat-gouentom bepnmnckoro yHusepcuteta m une-
Hom bepnunckoro ¢uarueckoro obuectsa. MNocne Heponron cayxboi
B bpecnay nepeien B sHamenuTeii [einpensbeprckuit ynusepcuter op-
AMHapPHbLIM Npodheccopom, iae npopaboran Bonee feaauATM net U cae-
Nan NoYTH BCE CBOM BAXHEMWMe OTKpbiTHaA. Tam, B 1859 roay, comect-
HO ¢ xumukom Pobeptom Bunsrensmom ByHsenom, oH nonoxun vavano
CNeKTpanbHoMy aHanuay. M ato oTkpeitne npuHecno obomm MUpOBYO
cnaey. Kupxrog ctan aeitcreutensHbim dneHom beprnunckoit akapemmu
HAYK U YneHom-koppecnoHaeHTom [letepbyprckon akagemun Hayk.

Hayurbie untepecs Kupxroda 6binn upesssivaiHo paaHoobpasHb.
OH  30HUMANCH 31EKTPUYECTBOM # TMAPOAMHAMMKOW, WM3NYYEHUEM,
CNeKTPamu, CNEKTPAmbHBIM GHANU3OM 1 BONPOCAMK yripyroctu. B Hayky
06 DREKTPUYECTBE OH BBEM MOHATUE SNEKTPHUUECKOrO NOTEHLMANG U YC-
TAHOBUI 3GKOHOMEPHOCTHU ANIS SNEKTPUHECKOTO TOKA B PA3BETBAEHHBIX
uensix. B narbpecst nate net ['ycras Pobepr Kupxrog soarnasun kadean-
Py MATeMaTM4eckoi $uauku B bepnume u Hanucan oBwUpHbIA HeTbl-
pexTomHbli TpyA «Jlekuun no matematuueckon ¢uanke». Knura ceirpa-
na 6onbluyio POfib B PA3BMTUM HAYKM.

Moxno pobasuts, uto Kupxrod Bbin u Hennoxum npenonasatenem.
CryaeHTh niobKAK €ro NeKLMK, KOTOPLIE NOYTH BCETAA COMPOBOXAANMCH
OPMIrUHANBHBIMM 3KCNepumeHTaMu. Henapom cpenu ero ydenukos He-
MAfo BIAQIOWMXCS PUIMKOB,

ErofHA BPSA N HARGETCA Yenosex, & chnxaswwmi umenn Papa-
nes. O ero oTKpLITY "t HAMUCAHO MHOTO KHWT. M3BecTHbl U ocHol
HbIE 3TAMN=l €70 AM3HEHHOTO MYTU: OT YNEHI. [0 MepenaieTiMka  nic 3cpaH-
Ty, a 3aTem accuetenty npodeccopa lemdppu [3su 1, Hakorew, K 4neny
JlonpoHckoro koponesckoro obiecTsa, npodeccopy v aAupekTopy na-



Bopatopun bputarckoro koponesckoro uHcTUTyTa. M BCE-TOKM O XMa-
HWM CAMOTO YHEHOrO CKA3AaTh MOXHO HemHoroe. BHewHe oHa Buina He
oueHb NpumedaTensHa. «Benukue cobbita, — kak nucan KOrAaQ-To aBCT-
puiickuit dunank, npodeccop & [paue u Bene Jiogsur bonbuman no no-
Bofly «Tuxon» Buorpadpun Papapen, — coBepPWAAUCh UCKNOUUTENLHO
B €ro ronoee». BoT, Hanpumep, 4To NMCAN B CBOMX BOCMOMMHOHMAX W3-
BeCTHbIA PppaHLy3ckuit xumuk Xan batuer Anape Hioma:

«Papapei Boin cpepHero pocta, XM, BECEN, rMA3 BCErAA HOTOTOBE,
ABMXEHMS BBICTPbI U YBEPEHHBI: NOBKOCTb B UCKYC-
CTBE 3KCNEPHUMEHTUPOBAHUS HEBEPOSTHARA. TOYEH,
AKKYPATEH, BECh — MPEAAHHOCTb gonry... OH xun
B CBOei NabopaTopmu, CPeAn CBOUX UHCTPYMEHTOB;
OH OTNPABASNCA B HEE YTPOM U YXOAMN BEHEPOM
C TOYHOCTHLIO KYMUQ, NPOBOAAWETO AeHb B CBOEM
KoHTOpe. Belo cBOI XM3Hb OH NOCBATUN NOCTAHOB-
K€ BCE HOBBIX Y1 HOBbIX OMLITOB, HOXOAS B BOMbLIMH-
CTBE CNYYAEB, YTO NIETYE 3QCTABUTE FOBOPUTL NPU-
pody, YeM ee pasraadTh...

. Mopanshsin MR, ssuswmiica 8 nuue Papages,

NOUCTUHE gBieHne pepakoe. Ero xMBOCTL, BecenocTs

HAONOMMHAIOT MPAAHALQ; ero pedrnekTUpyioLmii

YM, CUQ €ro NOTUKKM HUONOMWHAIOT LUOTNAKACKMAX

Mok Dapaaei bunocodos; ero ynpsimcreo HANOMUHANO QHIIK-
(1791-1867) YAHMHA, YNOPHO NPECNeayoLEero CROO Lenb...»

A He cTaHy nepeckasbisaTh Buorpaduio Papa-

fies, 4To NoTPeboBANO Bkl MHOMUX CTPAHML, U SBU-

nock bl NPOCTHIM MOBTOPEHWUEM KHMT, HamucaHueix paxee. lNpuseay

nUllL HecKkoNbko ¢aKToB M3 ero Aetctsa n oHoctu. Pakros, cbirpas-

WKX, KAK MHE KaXEeTCs, BAXHYKO PONb B XWU3HKM 3TOrO YH4EHOTOo, NMOoyHn-

TENbHBIX M B HALM HWA ANS TeX, KTO XOTes Bbl 3aHUMATLCS HAYKOM.

«Moe obpasosanue, — pacckassisan Mankn Qapageit, — 6sino ca-

MbIM 30YPAOHBIM M BKIKOYANO B c€68 HA4ANbHbBIE HABBLIKW YTEHUS, MUCbMA

v apudMETHKM, nonyueHHsie B 0bbYHON OHeBHon wkone. CeobogHoe

BPEMS 1 TPOBOAMNA BOMA W HA ynuues. Korna Maiikny ucnonsunoch fpe-

HOALATL NeT, ero WKOSbHbIE oAb KOHYMINCH. TAK BbiNO MPUHATO B TOW

cpene, k kotopoi npuHaanexan Papaaen. Bonpocs 0bpaszosanus Bpag

nu Becnokonnu ero pogutenei.. He mornu nomoub B 3TOM Aene coseTamu

v paav Maitkna. Oamnt n3 Hux Bbin KPOBENBLLMKOM, BPYTOH — CONOXHM-

KOM, TPEeTUI — bEPMEPOM, HYETBEPTBIN — MENKUM TOPTOBLEM.

Henopaneky ot poma Papagees B JlonpoHe naxogunack Hebonb-

Was KHUXHAas NaBka u nepennetHas mactepckas Xopxa Pubo. Ciona

M MOCTYNNA YYeHMKOM NepenneTyuka Maitkn.



TpynHO CeroaHs cka3aTsb, KOFAA MMEHHO M MO KAKOW MPUUMHE IOHBIN
NOAMACTEPHE NEPENAETIUKA 3AUHTEPECOBANCS COREPKAHUEM KHHT, HOA
KOTOPBIMK PABOTAN HOXHULAMMU U KNEeMm. SBMEHUE 3TO HE UCKNIOYUTENb-
Hoe. Cpeau CTapbIX NEPenneTyukos BbINo HEMONO KHUTOYEEB U 3HATO-
koB kHurn. Ho apapen, Hauas YuTaTh, BCKOPE OCTABUN BE3 BHUMAHMA
POMAHbBI U OMUCAHUS MYTELLECTBUN — ECTECTBEHHOE «YTUBO» ANS YENo-
BEKQ ero Bo3pacta u obpasosaxus. bonbwe Bcero ero npuenekanm
cTaTht M3 BpuUTaHcKkon SHUMKNONEAMN C ONUCAHWSMM OMLITOB U annapa-
TOB [18 3KCTIEPUMEHTUPOBAHMS.

OpHaxabl KTo-To cAan B nepennethyio PUBO nonynapHyio kHUxKy
«becepbl no xumun», HanucanHyo Hekoi rocnoxoi Mapce. Kaxertcs,
oHa 6eina cynpyroit spava. Khuxka nonana k Papageto. Henpurssa-
TEMNbHbIE OMbIThl, OMUCAHHBIE MPOCTHIM M AOCTYMHBIM S3bIKOM, BO3BYAWIMN
Boobpaxenne oHown. CAMOCTOSTENBHBIA XOPAKTEP W HepoBepuM-
BOCTb, CBOMCTBEHHBIE BO3PACTY, NOBYAUNM NPOBEPUTL TO, O HEM FOBO-
prnocs 8 kHUre. OcobeHHo BaxHo 5To BbiNo cAenats, KOraa pesynstar
ONUCAHHOrO ONbITA BHIXOAUA 34 PAMKW MPUBLIYHOMO OXMAAHWA. 34ech
ero mor ybeaunTb Tonbko ¢akt. «[loxanyincra, He aymaiite, 4Tobsl 5 Bbin
FMyBOKUM MBICAUTENEM MAKM OTIMHANCS PAHHUM PA3BUTMEM, — nMCAn
oH. — Bepun cTonbko xe 8 «Tbicsiuy W OAHY HO4b», CKOMBKO B « DHLMK-
nonepuio». Ho dbakTsl BuiNK ANA MEHH BAXHbI, W 3T MeHs cnacno. Paxry
S MOT QOBEPATLCS, HO KAXAOMY YTBEPXAEHMIO i MOl BCErfa NPOTHUBO-
NOCTABUTL BO3PAXEHME. TAK NPOBEPHA & U KHUTY r-kxu Mapce ¢ Temn
HEDOMBLUMMM OMBITAMM, HA MPOUIBOACTBO KOTOPbIX Y MEHA Bbinu cpea-
CTBQ, MOCNE YEro MHe MPUILNOCh YOEAUTbCS, YTO KHUIA COOTBETCTBYET
PAKTAM, HACKOMLKO A MX NoHumany. Tak ouenusan cam Papapei aHa-
YEHME ITOM HEMYAPEHOM KHUXKM B CBOEH XU3HY.

Kak BaxHO BOBpems HAWTH U NONYYUTE MMEHHO TY OYXOBHYIO MOA-
LepXKy, koTopon xaxget cepaue. OTkpuiTe ans ceba 1o, 4To nomoxert
NEPEBECTU IOHOWECKNIH HUTUIIM3M B XAXAY NO3HAHMA, MOKAXET pOfb
Ero Benudyectsa Dakta ¥ HAyuuT BoBLIBATE PAKTE CAMOCTOATENLHO. ..
[poBEPUTL CNOBG YUUTENS HA ONITE NOYTH PABHOLEHHO COBCTBEHHOMY
OTKPBITUIO. DTO HE 3HQYMT, KOHEYHO, YTO KAXABIN MPOLENABLIMA [IOXKM-
HY AOMUALIHMX 3KCMEPUMEHTOB K TPMALATU MATH FOAAM CTAHET YNEHOM
Koponesckoro obwecrsa. Ho 1o, uto B Byaylem oH Honee kputmuHo
OTHECETCS K HYOMY MHEHUIO, MPOABUT HE3UBUCUMOCTb M COMOCTOATE b~
HOCTb y6e>K,u.eHm71, — HQ 3TO, NOXAONYH, HAAEATCH MOXHO.

Maiikn Papageit He 6bin uckmounTENbHBIM peberkom. Xuaoi u ob-
WMTEMbHBIKA, OH OTIMMONCS OT APYTMX MANbYMKOB €ro BO3PACTa, MOXET
6bITb, TONBKO HECKONLKO Honbluei NI0BO3HATENBHOCTBIO, HEAOBEPHMBO-
CTbiO K CNIOBAM W YAOPCTBOM CAMOCTORTENbHOTO XAPAKTEPA.



«Mo# xo3amH, — nucan Papaneit, — NO3BONAN MHE MHOMAQ Noce-
LWATh BeYepHue nekummn Gusmnku, KOTOPbIE YNTAN rOCNOAMH TaTyMm B CBO-
em coBCTBEHHOM fiome. 9 y3Han 06 3TUX nekuusx No O6bABNEHUAM, Bbi-
BELIEHHbLIM B OKHOX NABOK, Heganeko ot ero aoma. [naTta aa exop 6Geina
1 wunnuur. bpat Pobept aapun mHe aeHbr Ha nekummu».

Dapagen nobbiBan Ha nekuusx BRecTAEro UCCIefOBATENs K TANAHT-
mBOro nextopd, npodeccopd xumun Koponesckoro MHCTUTYTG €3pa
Femdpu [aBm v ocTanca B NONHOM BOCTOPre OT TOTO, YTO YBMAEN W yC-
nbiwan. K sTomy BpemeHu B €10 X13Hu HaCTynuna nopa GonbLimx nepe-
meH. CpoK yYeHUYECTBA B NEPENNETHOW MACTEPCKON MOAOLWEN K KOHLY.
Maiikn nepewen k Apyromy X03suHy, CTUN CAMOCTOATESbHBIM ABOALO-
TUNETHUM PaBOYUM NAPHEM WM JOAKEH BbiNl TPYAUTLCS Bed BCAKUX CKU-
Dok u nocnabnenuin. PaboTta He 0CTABNANA eMy BPEMEHW HA MOCTOPOH-
Hue nena. M Maiikn ¢ TOCKOW CMOTPEN, KOK XUMMyeckue npubopsi U
3NeKTPUHECKAA MALUMHA, CAENAHHBIE ETO PYKAMM, NOKPbIBAKOTCA MbiMlbIO.
O yxe He npeactasnsn cebe xu3Hu bes sxcnepumentos. Hago Bbino
YTO-TO peLaTh.

B nepennetHyto yacTto aaxoamn muctep [aHc — unen Koponesckoro
MHCTUTYTA. D70 OH cHabaun Papanes Gunetamu Ha nekumun Ossu. Ha-
6nioaas 3a Tem, Kaxk Maetcs monoaon yenosek, [1sHc nocosetosan ob-
patutbes ¢ npockbont k npodeccopy [ssu: He HaMAET NU TOT Ans Hero
paboty B naboparopun? Maitkn ¢ pagocThio YXBATUACS 34 3Ty MAEIO.
[na noakpenneHus ceoei NPocsBel U AOKA3ATENLCTBA CEPLEIHOCTU HA-
mepennit Dapapei nepenycan HaYUETo NPOCAyLIAaHHbIE UM nekumu [a-
BM, KPACKMBO MEPENNEN U NPUNOXMA K MUCbMY... [TOTAHYAUCH AHKU OXMAQ-
HUA. MoxeT BbiTh, BOXHBINA C3P U HE OTBETUT HA NOCNAHME MEPENNeTYn-
KO, KOK He oTBevanu apyrue, padswe... Ho soT ogHaxasl Beyepom
Dapagesn, KoTopbIn yxe cnan nocne pabotel, pasbyaun cryk. OH Bcko-
4KA C NOCTENM, OTBOPWI ABEPL M YBUAEN NAKER. TOT NOAAN MY 3AMMUCKY.
D10 6bINO NpUrnawere noceTMTs capa lemdpu Ha cnepylowwee yTpo.

Own npeanoxun Maikny BpemeHHO nopaborars y Hero nepenqcym-
KOM, a cnycTs HekoTopoe Bpems Papageit cTan ero accucTeHToMm.

B rom xe ropy, cobupasce 8 Eepony, [13su nossan Mankna noexars
C HUM B Ka4YecTBe cekpetaps. Maikn cornacuncs, xota ero HecKonbko
CMYLLANO, YTO HA NEPBLIX NOPAX EMY NPULINOCH Bbi BbINONHSAT 0BS3aH-
HOCTH KaMeparHepa capa embpu, NOCKONLKY CTApbIR CNyra exars oT-
kasancd. Ho B KoHLE KOHUOB 3TO BbIIM MENOYU MO CPABHEHUIO C BO3-
MOXHOCTIMU UHTEPECHBIX BCTPEY M MHOXECTBOM BriecTalimx 3Kcnepu-
MEHTOB, KoTopble npoussoaun [asn 8 nyywux nabopatopuax Esponsi.
Hapo ckasate, 4TO, HECMOTPS HA MENKWE HENPUATHOCTH, MyTeWwecTBUE
HeobrikHoBeHHO oboratuno Maiikna Papages, PACWIMPUNO ETO KPYro-
30p. OH NO3HOKOMMUACS CO MHOTMMMW BBIACIOWMMMICS NPEACTOBUTENAMM



Papageit B csoert naboparopuu B JloHaoHe

eBPOMNENCKON HAYKW W MONYHMN HEMNOXYIO BblyYKY KOK 3KCNEPUMEHTA-
Top.

B Nonaore @apageit Hekotopoe Bpems npogonxan paborars B na-
6opatopuun [aen, a 3arem cran accuctentom npodeccopa bpapa.
CoOBpPEMEHHWKM OTMEHQANIM: «...OH TAK NMOKOWHO, MOBKO M CKPOMHKO MC-
NOAHAN HA nekuusx ceolo paboty, yto nekumu bpanpa Teknu kak no
macny». VIMEHHO K 3TOMY BPEMEHM OTHOCMTCS OfHO 3HAMEHATENbHOE
cobuitne B xu3Hu Papages, coirpaslee 6OMbWYIO PONb B €10 AANbHEN-
e OeATENbHOCTU.

MccnepoBarent OABHO 3AMETUMM, HTO MIAMA 30XCKEHHOTO rasd MM
Aaxe OBbIKHOBEHHOM CBEYM MOAYAC HOYMHAET MUIGTh B TOKT CO 3BYKOM.
bonee Toro, B onpeaenexHbIX YCAOBUSX MAAMS CAMO HOYMHAET 3BYYATH
B TOH My3blke. 3TO BNEHUE AONFOe BPEMs OCTABANACH HEODOBLACHEHHBIM,
noka npodeccop Asryct [lenapue He fan eMy CBOEro TEOPETUHECKOTO
obacHenus. M BoT, npoeepss seisoab Jenapusa, Papaneit pspom npoc-
ThIX, HO O4EHb YOEAUTENBHBIX OMBITOB AOKA3AS OLMBOYHOCTb €0 TEOPUM.

«OtkpbiTe ownbku B pabote ONLITHOrO UCCNEAOBATENs, — MULIET
B CBOMX BOCNOMUHaHMAX [IxoH Tunaans, apyr u cotpyannk Papapes, —
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COCTABNAET 3MOXY B XM3HM MONOAOrO YHEHOTO; 1 KOTAA 3TO 0BCTOATENb-
c1Bo, kak B cnyyae ¢ Popageem, NOpox[AET yBepeHHOCTs B cebe, OHO
HeU3BEXHO BNeYeT 30 COBOK NPEKPACHLIE ROCNEACTBUA».

Dapageit nosepun B ceba. C 3TOr0 MOMEHTG €r0 CAMOCTOATENbBHbIE
PabOoThl, AHANM3bI M UCCNEAOBAHUS NO OPUTMHANBHOCTU 3AMBICIA U NO
BUPTYO3HOCTU BHINONHEHUS NPEBOCXOAAT BCE, YTO Aenanock B Kopones-
ckom uHcTuTyTe. Ero aeToputer akcnepumerTatopa HauMHaet Becnoko-
uTk fnaxe camoro capa lemdppu [sen. Crapeiowmit ydeHeiit ucnbiTeiBaeT
HEBONbHOE YYBCTBO 30BMCTU K YCMNEXAM CBOETO BLIBLUErO ACCUCTEHTA.

OXHO MPeAnoNoXuTb, 4To Havano nHtepeca Papages k uccneno-

BAHUIO 3NEKTPUHECKMX SBAEHUN NONOXMUIO 3ArafouHOE «3NEKTPO-
MQrHUTHOE BPAWEHMER, KOTOpOe nocne SpcTeaa HAbNLANM MHOMME
yueHble. Bce Bnaenn B3aumMopencTene sneKTpuieckoro ToKa ¢ MarHuT-
HOM cTpenkoi. Ho 4eTkoro obbsICHEHUS SBREHWE HE HOXOAWIO U BECHMA
3AHUMANO YMbl YYEHBIX.

OapHaxabl B8 nabopatopuio [38u, BLIBLIETO B Ty NOPY YXe Npe3uaeH-
Tom Koponesckoro obuwectsa, 3awen Buue-npeanaeHT fokTop Yunbsm
Xain Bonnacton. Ero sorumana meicns o cnocobe npespatute 30me-
4eHHOE ODpCTEAOM OTKNOHEHWE 3BNEKTPUYECKUM TOKOM MATHUTHOM
CTPENKKW B ee HenpepeiBHoe BpaweHmne. Bonnacton nonaran, 4to moxHo
NoNy4UTE U OBPATHOE LEACTBUE, TO €CTh BPALLEHWE MPOBOAHUKA C TO-
koM 0KoNo MarHnTa. OaHAKO HU OAMH M3 NOCTABAEHHBIX UM OMBITOR HE
MPWBEN MOKA K YCMEXY.

Dapagein ¢ nHtepecom cnywan Becepy yd4eHbix U NPEANOXMN Noa-
BECUTb UFNY K MArHUTY HQ YyBCTBUTENbHOM nogeece. Bonnactor eeicka-
3an comHenue B ycnexe. A [lasu, kak obbiuno, ckazan: «[lonpobyi-
Te...» I @apaopei cran npobosarts.

3anaya, noctasnerHas BonnactoHom, okasanack TpyaHee, Yem Qy-
manock cHavana. Ho B koHue koruos Papagei npugyman uaeto skcne-
pumeHTa. HyxHo Bbino caenats KOHCTPYKUMIO Npubopa, B KOTOPOM TOK
NPOBOAHMKA AEHCTBOBAN Bbl TONBKO HA OAMH NONOC MariuTa, Toraa cu-
bl B3AUMMOAEACTBUS 30CTABAT NPOBONOKY C TOKOM COBEPWATL BPALLO-
TENbHOE OBMXEHMUE.

Tem BpemeHem HACTYMUNN POXAECTBEHCKME KAHWKYIIbL. [lkeHTnbme-
HbI MO Tpagnumu passexanucs ua Nowpona. Papagert octancs efsa nu
HE OIUH B MHCTUTYTE. STUM NETOM OH XEHMWICH HA CeCTpe CBOEro Npu-
STENA M MOAYYNI OT AAMMHUCTPALMK KBAPTMPY Bonslle TOMH, B KOTOPOH
Xusl parblue. Tam y Kero 6bin cBoi kabuHer.

YTpom NEPBOro POXBECTBEHCKOTO AHS MOCNe MOCELLEHUs LePKBM
monofas Yeta seprynack gomoi. Capa HaNpaBMAAck HA KYXHIO MOKOJI-



Poxaerue anextpoasurarens -
8 naboparopun Papanes

ROBATL HAL, WHAEHKON U NYAMHIOM, & Maitkil 0CTaNCA B CTONOBON NPOTH-
path Gokamnbl M HAKPbIBATL Ha cTon. Bnpoyem, oH Bbin YpeaBbIYaMHO AO-
BOINEH, KOTAQ NPMLEALINIA B TOCTU KY3€H XEHbl CMEHUN €r0 3d 3TUM 30-
HaTem. OH TyT e otnpasuncs k cebe 8 kabuHer. Tam, Ha cTone, Ha
DepeBSHHON NOACTABKE C MEAHBIM LUITATUBOM BbiN yKPEnneH HanonHex-
HbIM PTYThio BOKan, yHeceHHbI U3 xo3ancTea cynpyru. B Hem nexan ky-
COYEK BOCKQ, B KOTOPbIA Bbift BCTABNEH BEPTUKANLHO HEOONBLLION Mar-
HWTHBIA cTepxeHs. OfMH U3 ero NOMICOB HA NONAKKMA BEIAABANCH HOA
nosepxHocTbio pTyTn. OT WAPHMPA B KOHLE NOMEPEYMHbl HA WTATUBE
Wen NPSMONA MedHbIi NPOBOAHMK, AOCTATOMHO AMHHBIRA, YTOBLI Norpy-
3UThCS B PTYTb TOXE HO nonaoima. [ns npuaaHWs naasyvecTy nposoa-
HKUK BbIN NPOTKHYT ckBO3b NPOBKY. Panom ¢ ycTaHOBKOI cTOSA BOALTOB
cronb. Papanei nogkIouMn oauH NoNC HATAPEU K COCYAy € PTyThIO,
Q APYroi — K MEAHOMY MPOBOAHMKY. TOT APOTHYA U CTAN MEANEHHO BPA-
WATLCS BOKPYT MOAKOCA MATHUTA.

MpekpachHo, 3ambicen BonnacroHa nakorey, ocyuwectsuncs! Papa-
A€l NepeBepHyN MArHUTHLIA CTEPXEHb M CHOBA 3amKHYn uens. [1poso-
NOKA AOCAYLWHO CTANA KPYTHTLES B APYTYIO CTOPOHY...

— Capal Pobepr! MNocmotpure, nocmotpute! — aakpuuan oH.
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Hu cynpyra @apages, Hu ee kKy3eH He aHanu ¢uaukn. Ho oba ¢ 3ao-
TAEHHbIM [bIXAHMEM CMOTPENM, KAK NO MOBEPXHOCTHM PTYTH, HANUTOMH
B 06biuHbil Bokan, 6e3 BCakux yeunuin co ctopoHbl Maitkna becymHo
BPOUGNACh TOHEHBKAS NPOBOMOYKA.

Bpsa nm n cam Dapapeit B Ty MUHYTY MOJNHOCTBIO OCO3HABAN BCE
3HaueHue cogesiHHoro. Ho oH, 6e3ycnoBHO, NoHMMAn, 4TO BrepBbie
NPEBPATUI SNEKTPUYECKYIO SHEPIUIO B MEXAHUYECKYIO.

He tepsis H1 MUHYTBL, PUCKYS CbECTb NEPEXAPEHHYIO MHAENKY M NMPUIo-
PEBLIMIA MYOMHT, OH TYT K€ HanUcan coobLieHUe O CBOEM OTKPbITUM U OTO-
cnan ero B peaakuio. Ckopo ero coobuieHue B TOM BUAE U B TOW PESAK-
LMK, B Kako# Hanuean ero Papaoper, NOSBUNOCE HQ CTPAHULAX XyPHANa.

Maiikn @apagen saaHumaeTcs To xumnen, T0 GprU3nKoN, 1 Be3ae emy
conyTcTeyeT yaaua. B 1824 rogy HacTynun momenT, korga oH BANOT-
HYIO NOAOLIEN K MCIONHEHMIO 3ABETHOM MEUThl — BCTYMNEHMIO B YNEHb!
JlongoHckoro koponesckoro obwecrtsa. OAHAKO BCTYNUTL B PSAbl 3TOM
nouteHHo opravuaaummn Papageto Buino He npocTo. SIuwb nocne MHo-
TUX XJIOMOT U BOMHEHMI OH NOAYHYUN PEKOMEHAAUMIO. TeKCT ee rnacun:

«M-p Mankn Papagen, axeHTb-
MEH, 30MEeYaTeNbHO CBEAYLMI B XUMM-
YeCKMX HAyKaX, W GBTOP HECKONbKMX
cratert, ONybnuKOBaHHEIX B «Tpymax
Koponesckoro obuwectsa», BbIpaxaet
XENaHWEe CTATh YNEeHOM OBLWECTBA; Mbl,
HUXENOANUCABLIMECS, HAQ OCHOBAHWM
NIMYHOTO 3HOKOMCTBO PEKOMEHAYEM €70
KOK 4YenoBekda, B BbICIWIEN CTENEHW 3a-
CNYXMBAIOLWEro 3TOH YECTH, YENOBEKA,
KOTOPbIH, BEPOSTHO, CTAHET MONE3HBIM
M LUeHHbIM 4YneHOM oblectsa». Peko-
MeHAaUMIo nognucanu bonee AsaaLaTH
yenosek. Teneps Paponen mor nucats
nepen cBoum nmerem Bykabl «F. R. S.» —
«uneH Koponesckoro oblecrsa.

Moikn Papagein nopaxan OKPYXCIOWMX CBOEN OKKYPATHOCTBIO.
Kaxgbiit onbit oH noapo6HO ONUCHLIBAN B AHEBHKMKE, PUCOBAN CXEMY M CO-
CTaBISN BLIBOAbI, KOTOPbIE YAQBANOCH cAenars. 3anucas ewe 8 1822 ro-
ny: «[lpeepatute marHeTam B srekTpuyectso», Maikn He pas so3spa-
LWANCS K 3TOW MBICAH, NPUAYMBIBAN TO OAKH OnbiT, TO apyroi. Kaxaoe yT-
PO OH B OAHO M TO Xe Bpems ABnsanca 8 naboparopuio. Ero accucrenr,
OTCTOBHOM CEPXAHT apTinnepun AHgepcoH, cnpalusan: «byaem nu mbl
cerogns pabotate, muctep Qapagen?» — u, NOAYHUB HEUIMEHHO yTBED-
AUTENBHLIA OTBET, OTNPABSNCS FOTOBUTL MHCTPYMEHRTLI M NpUBOpSI.

Yeprex Papapnes



OxoH Tunpans, mHorue rogel Apyxusiunii ¢ Papageem, nucan o ka-
YecTBAX XApAKTepa y4yeHoro: «Cambim BEIATIOWMMES U3 HUX Beina nio-
60Bb k nopsaky. Camble 3aMYTAHHbIE M CIOXHbIE BELUM B €10 PYKAX pac-
nonaranuce rapmonmnyecki. Kpome 1oro, B npUnexarum K TpYAY OH Bbi-
KO3bIBAN HEMELKOE YNOPCTBO. JTO BhiNa NOPLIBACTAS HATYPA, HO KAXABIA
UMMYNbC AGBAN CUNY, HE NMO3BOMABLLYIO HW WAy OTCTYNUTh Ha3aa. Ecaum
B MUHYTbl YBAEHEHWS OH PEWANCH HA 4TO-HMDYdp, TO 3TOMY peweHuo
OCTABAACS BEPEH M B MMHYTHI CMOKOUCT-
Bus». HasepHoe, notomy, nocraeus oa-
HaXAbl Nepen coboit 30404y «NPEBPATUTL
MArHeTU3m B 3NEKTPUHECTBOY», OH AEBHATH
NEeT CNycTs BCE-TAKM €€ PELLmn.

Ytpom 29 asrycta 1831 rona oH, kak
1 pPOHblLe, BkNOHM BATApPeio B NPUroToB-
nenHyo AHAEPCOHOM KATYLIKY W 3a¢puK-
CHpoBan TONHOK, KOTOPHIM  MCAbITARA
CTPENKA ranbBOHOMETPA, BKIHOYEHHOTO
BO BTOPMUIIYIO 0BMOTKY. [pu BeIKMIOHEHUN
CTPEnKA TaKXe APOrHyNnd, HO OTKMOHM-
nack B gpyryto ciopoHy. B vem Tyt peno?

BmecTte ¢ AHpepCOHOM OH TULOTENBHO
npoeepun yctaHosky. Ho Hukakux npu-
YUH ANS CTPAHHOTO NOBEAEHMUS CTPENKU He
obHapyxun. Toraa OH pewun U3MeHWTh
ycnosus oneita. 3ameHun barapero aps-
XEHHOW neraeHckon BaHkomn. A 0bMOTKH
AHOEPCOH HAMOTAN HA KOMBLO U3 MATKOTO
xenesa. [Npun HoanuMu xenesnoro cep-
AEYHUKA TOMYKM CTPERKM CTANM ropasgo

= o
cuneree. Papapeit CHOBA U CHOBA M3Mme- y -
3 =
HAAf YCNOBKUS 3KCMEPUMEHTOB M NOCTENEH-
HO npullen K onpeaeneHHomy BbiBOAY. ! - \\\m

Mpuunna HaBeperus — nHAyKuMM — TO-
KQ BO BTOPWHYHOW OBMOTKE 3aKAKYaETCs
B ABMXEHMM MOrHMTa. MmenHo B ABuxe-
Hun! OH Bpocunca kK BHEBHUKY: «DnekTpu-
4ecKas BOMHQA BO3HWUKAET TOMLKO NPW ABUXEHWM MOTHWTA, A HE B CURY
CBOWCTE, MPUCYLMX emy B Nokoe». ITo Bbino pewenne! Pewenue sona-
4i, MOCTABNEHHON Be3 Manoro AecaTb NeT HA3aA. A XenesHoe konsuo
¢ asyms obMoTkamu sBMNOCE Npoobpasom byaywmux TpaHcopmaro-
pos, 6e3 kOTophIx BoOBLLE BCA 3NEKTPUPHKAUMA HALIEN 3MOXU BPSL N
6bia Bbl BOZMOXHA.

pubop ans oneita Aparo



Mexgy 1em Papageit popeuposan paboty 8 nabopatopum. Ero
3KCNEPUMEHTH CTAHOBMAKCE YAAYHEE, O Pe3ynsTatsl — noHatHee. Ow
scnomuun onsit Jomunrka Aparo, nokasansiit 8 1824 roay, n rybo-
KO 3a8yMarncs...

«Ecnu Bpawate mMearbii aMck BONM3N MArHUTHOM CTPENKKM UAW Mar-
HUTQ, NOABELLEHHOTO TAKMM OBPAIOM, HTO OH MOXET BPALLATLCS B NNOC-
KOCTU, NAPANNENbHON NNOCKOCTU AMCKA, TO MATHWUT CTPEMUTCS CNEeRo-
BATb ABUXEHUAM OMCKQA; NPU BPALLEHWM MOATHUTA AMCK CregyeT 30 ero
LBUXEHUEMY.

3anuchiBan 3TU CTPOYKM B KYPHQON CBOMX «3KCMEPUMEHTANbHbIX UC-
cnenoBanuin», Papanen yxe NPUKUALIBAI, KAKOW NPAKTUHECKHIA BBIXOL,
MOXET U3 HETO CNedoBaTh. «I10NYYMB SNEKTPULECTBO M3 MATHUTA BbiLLE-
OMUCaHHBIM OBPA3OM, § NONAran, — NULIET OH AAMBLIE, — YTO OMbIT M-HQ
Aparo MOXET CTOTb MCTOYHUKOM MONYHEHMUS SNIEKTPUYECTBA, M HOAEAN-
Cfl, YTO NYTEM WUCMOMb3OBAHWS 3M1EKTPUYECKON MHAYKLMM 3EMHOTO Mar-
HETMIMA MHE YOACTCH CKOHCTPYMPOBQTb HOBYHKO 3MEKTPHYECKYIOD MO-
LMHY...»

BoopyluesneHHbiM 3THM HOMEPEHUEM, OH BMECTE C NOMOLLHMKOM AH-
LEePCOHOM YCTAHOBMN Mexay nonwcamu bonbworo marHuta Kopones-
ckoro obuwectsa spawaowpitcs mearbin auck. CoeamHun 48 CKONb3s-
WMX KOHTAKTA C rAnbBAHOMETPOM W BENEN OTCTABHOMY CEPXAHTY KPy-
TUTB PYYKy, 30CTOBASIOLLYIO AWCK BpawaTbes. [anbBaHOMETp nokasan
Hanuuue 3nekTpuyeckoro Toka. Papagen 6win cyactame, On cospan
Npoobpas NepBOro B MUPE INEKTPUYECKOTO TeHepaTopa.

Papanein NPeKPACHO MOHUMON 3HAYEHUE CACNARHOTO UM OTKPLITHA.
OH 3aKNK04MA, ¥TO, KOTAA NOCTOAHHBIM TOK TPOXOAMT MO NEPBUUHON 06-
MOTKE, CaMQA OHQO, KaK W BTOpMYHas OBMOTKa, npuxoaut B ocoboe
«3NEKTPOTOHUNECKOE COCTOSHUE.

He yauenaitech TymaHHOCTU TepmuHonornun. Dddekt, nabniopae-
MbItt yHEHbIM, Bbil EMy BOBCE HE TAK ICEH, KAK CErOAHS.

[esste ner cnycrs Paponen Ha onbite ybeauncs, 4To Bo3ByxaeH-
Hble U MEPBHUYHBIE TOKM MMEIOT NPOTUBONONOXHbIE Hanpaenexua. M k To-
MY Xe BO3HMKOIOT OHM B BUAE KOPOTKOTO MMMYNbed... CKONBKO MydYeHuH
noctasunu Mankny @apageio nonsitku chopmynuposats obuiee npa-
BMNO AN HANPABAEHUS MHAYLUMPOBGHHBIX TOKOB! HO B KOHLE KOHLOB OH
BbIBEN ABA NPABWAQ:

1. TansBaHUYECKUIA TOK BHI3BIBAET B NPUBIMXAEMON K HEMY NApan-
REMbHOM MPOBOSMOKE TOK MPOTUBONONOXHOTO HOMNPABNEHKS, A B YAANsE-
MOK — TOK TOTO X€& HANPABAEHMS.

2. MaruuT BhI3LIBAET B MEpEMELLAIOLLEMCS BO3NE HETO NPOBOAHUKE
TOK, 30BMCALLMI OT HANPABNEHUS, B KOTOPOM NPOBOAHWK B CBOEM ABM-
KEHWUU NEPECEKAET MATHUTHBIE NUHMU.



C MOMEHTa OTKpHITUS DpCTENOM BIMSHUSA SNEKTPUYECKOrO TOXA
HO MGTHUTHYIO CTPENKY MCCNEROBATENeN CTana NPeciefoBaTb MbICHb:
A HeMb3s M pewnTb M OBPATHYKD 30Aa4Y — MPEBPATUTb MATHETU3M
8 3nekTpudecTeo? Bo PpaHumu Hag 310l 3apayeit nomanu cebe ronosy
Amnep u Aparo. B LUseiuapun — npodeccop mexaHuku XeHesckon
akagemun Xan Hawuwsns Konnagon. B Amepuke — monopoi ¢uamnk
Hxo3ed [eHpH, M3BECTHLIN KAK CO3AATENb OOHOTO M3 CAMBIX CHIbHBIX
3M1EKTPOMArHUTOR 8 mMupe. B AHrnuu Toit xe npobnemoit sanumancs Pa-
panew.

CerogHs, KOrOa Mbl YMTAEM, UTO KPYMHEMLWIME YYeHble BUNUCL HOA
TEM, UTO TAK Nerko MONYYaeTcs B LWIKOME HA YPOKAX PU3UKM, B Aylly
NPOHMKOET CHAYANA HELOYMEHWE, O NOTOM MOXET POAUTLES U NPeHeb-
PeXeHUE K TEM, KTO 30 NOCTAHOBKY MPOCTOTO WKOALHOIO ONbiTa Bbin
yOOCTOEH 3BAHMS BENMKOTO Y4EHOTO. 3A6Ch MMEET CMLICT OBBACHMTS,
YTO B Te BPEMEHQ MOCTABMTL QIOXKMHY OMbITOB BOBCE HE O3HAYANO ABE-
HOALATL PA3 B3STb HeoOxoaumele NPUBOPBI, KATYLIKY C MPOBOAOM W Mar-
HWTBI, COCTABMTb HYXHYIO SMEKTPUYECKYIO LieMNb M 3aNMCaTb 3HAYEHUA OT-
KNOHEHUM CTPENOK HO MPUBOPAax. A NOTOM HO OCHOBAHUWM M3BECTHBIX
3GKOHOB PACCKA3ATh, HTO B 3TOM LENU NPOUCXOAMT.

Bo spemera Papapes sce obcToano He Tak. Mano Toro, 4To 3kcne-
PUMEHTATOP AOMKEH BbiN NPUAYMATb Cam OMbIT. Y HEro He BbiNo Huka-
kux npubopos. Mx Toxe npeactosno nsobpectu. B nabopartopuax mu-
PA He CYWECTBORANO AAXE W3ONUPOBAHHOM NPOBONOKU. M HUKTO Hu
Mmanenlero NPeCTaBNeHns HE MMEN O TEX 3AKOHAX, MO KOTOPbIM AON-
KHO PA3BUBATLCA NEKTPUHECKOE BOINEACTBME W PEAKLMS SNEKTPUYE-
ckoii uenu. Bce 370 npeactosno ele oTKPbITS.

AMnep nepBsiM NPEANONOXMA, A NOTOM W OKA3AN, YTO BOKPYT Npo-
BOAHMKA C ToKkOM oBpasyercs MarHutHoe none. Tak oH obsacHUA Npu-
4nHy 3pdexTa, obHapyxeHroro Ipctepom. Mcenenosatenu cpaay no-
LOYMOIW: €CIN NOCTOAHHBINA TOK B MPOBOAHMKE HOBOGMT MOCTORHHOE M-
HUTHOE none, TO noyemy Obl MOCTOSHHOMY MGTHUTHOMY NOMO He
HOBECTM B NPOBOJHMKE MOCTOAHHLIKA Tok? Haao Tonbko HAMTH NPaBML-
HOE PACNONOXEHUE TOTO W APYTOro M NOAOOPATE [OCTATOYHO CHUINbHBIN
MQrHuT...

CeropHs, noxanyi, KQxXApii 3HQET, YTO, Byab 3TO UMEHHO TAK, Mbl
nonyuunu 6bi BeYHbin aauratens, pabotaowmit 6e3 notpebnerus sHep-
ruum, 410 abcypaHo.

YCTAGHOBUTL Xe B HALIM AHW, KTO NEpBbiM 3aMeTn 3¢dekT Hasene-
HUS TOKQ B NPOBOAHMKE MATHUTHLIM MOMIEM, AOBONLHO TpyaHo. Paccka-
3bIBAIOT, 4TO LWBEALAPCKMI npodeccop KonnaaoH, HOMOTAR HA opuH
KApKac Ase oBMOTKM U BKITIOYMB BO BTOPYIO rQNbBAHOMETP, 3aMeThs,
4YTO CTpenKa NpUbopa AepraeTcs Npu BKIAIOYEHMU B NEPBUYHYIO OBMOTKY
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snekTpudeckoin batapen. «<MoxeT BbiT, 4To-TO TpsiceT Npubop?» - - nopdy-
man Konnagow u... 0THeC ranbBaHOMETP B APYrylo KOMHATY. Teneps,
30MKHYB PYBUNbHUK, OH BbIHYXAEH BbIN XOAUTL M3 OAHOMO MOMELLEHMS
B Apyroe. M koraa goxomn fo npubopa, CTpenka BCerna CTosa Ha Hyne.

Hexotopbie nctoprkn Hayku yBepatoT, 4To amepykarel [xosed en-
pY MEPBbIM 3AMETMA, KAK NPU ABUXEHMM MATHUTA BO3NE MPOBOAHMKA
B MPOBONOKE NOABNseTcs snektpuieckni Tok. On faxe cobupancs Ha-
nucate 06 obHapyxeHHOM sBnennn cratsio. [a sce oTknapsisan, no-
CKOMbKY MMEHHO B 3TO BPEeMs BEN Neperosopsl ¢ [ IpMHCTOHCKUM Konnea-
Xem, rie cobupancs 3auaTs mecto npodeccopa ¢uamki... U ynyctun
Bpems. B Amepuky npuwen xypHan co ctatser Papages. Tem He meHee
Oxosed Menpu 6o, BeccnopHo, oueHs CNOCOBHLBIM MCCNEROBATENEM.
fop cnycTs OH OTKPbIN RBNEHWME CAMOMHAYKLWKM U 3kcTpatoku. Caenan
U HECKOMNBKO MHTEPECHBIX MCCNEefOBAHWI PA3PARG KOHAEHCATOPOS. ..

osepatuswmcs 26 wiona 1832 rona nocne suixognsix B flonaon, Pa-
PAfEer HALEN B NOYTOBOM fAlMKe NMCbMO. OTKPLIB KOHBEPT, YYeHbIH
MOCMOTPEN HA MOANMUCH. Tam cToanu nuuwes ase Bykebi: «P. M.». Hy 410



Ke, OH He pa3 Monmyyan nocnaHus or HeaHakomsix nogen. VI Qapanen
yray6uncs B uteHue.

«Cap! — nucan HenssectHein. — [Tpountas B oTyeTax nHCTUTyTA Baw
MHTEPECHBIN JOKIAA O MATHETU3ME, S CAENAN NOMLITKY NPOBECTU 3KCre-
DUMEHT, KOTOPbIA YAANCH MHE CBEPX MOMX OXMACGHWMN, M 5 AYMAIO, YTO
ecnu ero nposectu 8 Honee WMpokom macwtabe, TO oH fan Bbi MHOTO
nHTEPECHOTO...» [lanblle QHOHWMHBIA SKCMEPUMEHTATOP ONUCHIBAN TEX-
HUYECKYIO MOLENE MATHUTO3NEKTPUHECKOM MALLMHBI NEPEMEHHOTO TOKQ,
C NOMOLLLIO KOTOPOW MY YAANOCh NOAYHATh UCKPbI M PA3NOXMTL BOAY
HQ KUCNOPOA W BOJOPOA.

Papagaei 6bin nopaxer. OCHOBHbIE NPMHLMME MALnHbl Gbinu abco-
NIOTHO NPABWIbHBEI, O €€ KOHCTPYKLMA HACTONBbKO MPOAYMAHHOM, 4TO
CTAHOBWNOCH ACHO: ABTOP MUCbMA, BUAUMO, HE TOMLKO 3HAKOLWIA YENO-
BEK, HO W HEJIOXMHHbIM KOHCTPYKTOP. YXe HQ Creayioluil AeHb yUYeHsbii
OTNPABMA NONYHEHHOE MUCLMO B PEAAKLMIO XYPHQNT, COMPOBOAMB €10
COBCTBEHHOM NPUANCKOM:

«[Ixentnbmensll — nucan Papapein. — Buepa no Bosspauienmy s ro-
POA f HALWEN 3aKPbITOE NMMCbMO. OHO QHOHUMHOE, W 9 HE UMEIO BO3MOX-
HOCTH Ha3BaTb ero asTopd. OcMeniocs AyMaTb, YTO AL, HAMMCABLUEE
MUCBMO, HAYETO HE MMEET NPOTUB €ro ONyBAKOBAHMA; CO CBOEH CTOPOHDI
9 He xoTen Bbl BbiTh UCKAIOUYMTENbHBIM OBNIAAATENEM 3TOFO AHOHUMHOTO
HAYYHOTO COOBILEHMS W3 OnaceHus, YTobLl B CBOE BpeMs, B ByayLiem,
W3 3TOrO He BO3HMKNO HEAOPA3YMEHMS KOCATENBHO AATH COOBLLEeHMS.
OapHako, ecnu Bl onybAaMKyeTe NTUCbMO, TO cOBRAroBoOnUTE nepeaats oT
meHs BnarofapHoOCTL €ro asTopy.

MNpumunte n np., M. @apapei
Koponesckuit MHCTUTYT

27 wions 1832 r».

O6a nucbma bbinn onybnrkosaHs BmecTe. M BCKope yxe 8 M3gaTens-
CTBO MPWULL. O MUCbMO, MOANUCAHHOE BCE Temu Xe MHuumanamu «P. M.».
B Hem Bripaxanacs 6narogapHocts Papageto u coaepxanucs npeano-
XEHUS NO COBEPLUEHCTBOBAHMIO NEPBOHANANBHON MOAENH.

Cyns no pucyHky u onucaHuio «P. M.» Bce ero meicnm umenu yausmu-
TENLHO NPABUAbHOE HanpaBsneHue. Ho KTO xe 6bin KOHCTPYKTOPOM U Ta-
MHCTBEHHbIM GBTOPOM MUCEM?..

Bcakas TanHa npusnekaet k cebe sHumaHue mogen. M saraaka nme-
HU «P. Mi» oT4acTh Takxke nocnyxuna Tomy, 4To Npobnemon COo3aaHms
MQrHUTO3EKTPUYECKON MALL 4HbI 3AMHTEPECOBANOCH BOMbIIEE KONNYECT-
BO M30BpeTarenen n yyeHsix.

B rom xe 1832 rony 8 lNagye npodeccop buamkm n MeXaHUKU mecT-
HOTO YHUBEPCMUTETA NOCTPOUI MAFHUTOINEKTPUHECKYIO MALUMHY NEPEMEH-
HOFO TOKQ, OCHOBAHHYIO HO MPUHLMAE BO3BPATHO-NOCTYNATENBHOTO ABK-
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reHepaTtopa «P. M.» Maruutosnektpuueckas mawmna [uken

xeHna. OH npeanonaran, 410 NOAOBHOE YCTPOWCTBO «MOXET CAENATbCS
MOAXOAALUMM B3PbIBHbIM ANNAPATOMY, MOCKONLKY EMY KY[ABANOCH M3BNE-
KOTh U3 HETO U3PSAHLIE 3NEKTPUYECKUE UCKPbI». Beinu npepnoxeHsl v ppy-
e, CXOXME KOHCTPYKLMM, OAHAKO BO3BPATHO-NOCTYNATENbHBIA MPUHLMM
NOPLHS NAPOBOM MALWMHbLI PACMIPOCTPAHEHUA He nonyunsn. [NepseHcTBo
OCTANOCh 30 BPOLLIOLLMMCA IKOPEM.

OBiumm «HEAOCTATKOMY NPEANOXEHHBIX TEHEPATOPOB CYUTANOCH TO,
YTO OHM AQIOT NMEPEMEHHbIM TOK, TOFAA KAK AN COBPEMEHHOTO MPAKTH-
HECKOTO MPUMEHEHUS, KAK-TO Tenerpaduu, 3NeKTPOXMMWUM U MepBbIX
LBUraTENEen, TOK HyXeH Bbi1 NOCTORHHbINA. [o3aTomy Koraa Asa GpaHuya-
ckux usobpetartens, Bpatba MNMukeu, B Tom xe 1832 roay npumenuny
TAK HA3bIBAGMOE «KOPOMBICNO AMNepa» Ans NPespalleHs nepemeHHo-
O TOKA B MYNbCUPYIOWMIA, HO MOCTOSHHOrO HAMPABEHMS, MX NPEANO-
KeHue YAOCTOMNOCh ABYX 3aceAaHni [1apuxcKoi akaaemmumn Hayk.

Mauwmra Muken nopaxana coBpeMeHHMKOB CBOMMK PA3MEPAMMU —
OfMH TONBKO NOAKOBOOBPA3HLIA MATHWT €€ BECHI OKOMO CTA KUNOTPOM-
moB. Mimena ora v npucnocobnerne ans BbINPSMIEHUS TOKA.

HekoTtopsie MCTOPUKM CHUTAIOT, YTO, HECMOTPS HO CBOIO KAXYLLYIOCS
MPUMMTUBHOCTB, KOHCTPykumMs [Tukck sBnsetca npoobpasom sooblue
BCeX ByAyLumX AUHAOMO-MALWH, TO €CTb YCTPOMCTB, KOTOPbIE CNYXAT AN



Cxema ycTpoRCTBa Nepsbix rTEHEPATOPOB

NPEBPALLEHUS MEXTHWYECKOM SHEPFUM (SHEPTUM OBMXEHNS) B IHEPTUIO
3NeKTPUYECKYIO.

MNMoxoxylo 8 NpuHUMne malmHy ckoHcTpyuposan & JloraoHe npodec-
cop Yunwvam Pudun. U Booblue ¢ 3Toro MmomerTa Havanace pabota MHo-
rMx M3obpertartenei Haf CO3AAHMEM MArHUTOSNEKTPUHECKUX EHepaTo-
POB, B KOTOPbIX FEHEPALMS TOKA NPOUCXOAMAA NMMBO 3 CHET ABUXEHMS
KOTYLUEK B MOfie NOCTOSHHBIX MATHUTOB, TMBO, HOOBOPOT, — nepemeLie-
HUS MATHUTOB OTHOCMTENBHO HENOABMXHO YCTAHOBMEHHbIX KATYLLIEK.

Bce nepebie MmawmHbi Gbinv yHUKanbHbIMK KOHCTPYKUMIMM. Kaxabiit
n3obpeTtaTenb CTAPANCS BHECTU B HUX YTO-TO CBOe, 4YTO-TO Horoe. [a
W BOIMOXHOCTEM Anst 3TOro noHadany buino npepoctaroqHo. OaHako co
BPEMEHEM CYMMQO TEXHMYECKMX 3HOHWUW, HEODXOBMMBIX ANs NOCTPOW-
Ku Tenerpada, raqbBAROTEXHMYECKMX YCTPOMCTB, SNEKTPOreHepaTopos
W NEPBbIX NIAMN BYrOBOTO OCBELLEHUS, HAYANA CKAGABIBATLCS B OCOBYIO
oTpacns — 3nekTpotexHuky. Ona BbicTpo 06PACTANa HOBbIMM OTKPbI-
TUSIMU U 30KOHAMM, NPEBPALLASCH B TEXHAYECKYIO HayKy.

MocteneHHo M3obpeTaTent NEpeLwnm Ot BPAWEHUS TAXENbIX MATHM-
TOB K HEMOABMXHOMY MX 3AKPENEHMIO, O BpawaTs cranu bonee nerkue
kaTywku. Ho sce 310 go HaYana copokoBbix rogos Geinmn nuwes nabopa-
TOpHbie Moaenu. [TepBbiii MATHUTOSNEKTPUYECKMI reHepaTop, Npuroa-
HBIM ANS NPAKTMYECKOTo MCNonb3oBaHwus, npeanoxun 8 1842 roay bo-
puc Cemenosud Skobu. On Hassan ero «marHutosnekrpudeckoi bara-
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Marnurosnextpuueckas 6arapes b. C. dxobu

peei» 1 NPeanonaran UCNONb3OBATL AN AMCTAHUMOHHOTO BOCMAAMEHE-
HUS MUHHBIX 3ananoB. EcTb cBefeHMS, YTO TAOKUMM «MALMHKAMMU» Bhinu
OCHQLLEHbI HECKONbKO «TAIbBARMYECKMX KOMARA» PYCCKON APMMMU.

NaobpeTtarenu, eCTECTBEHHO, MCKAMHW Té HAMPABAEHWS, LE MATHUTO-
3MEKTPUYECKHME FEHEPATOPbI MOMU Bbi BbiTh MCNONL3OBAHBI HA MPAKTH-
ke. Ho niobast TexHnka TpeboBana NoBbILEHUS MOLLHOCTH, NONy4aeMoH
oT mawmHbl. Haubonee NpocTeiM cnocobom ang 3Toro aBnNINOCs HapA-
WMBAHWE KOMMYECTBA NOCTOAHHBIX mariuToe. M 8ot B [apuxe opravu-
soranack «Komnanus AnesHc», KOTOPAs CReUManM3MpOBANACE HA Bbi-
Nycke MArHUTO3NEKTPUHECKMX FEHEPATOPOB ANS NUTAHUA OyrOBbIX NAM |
HO Maskax. Ha MOCCHBHOM YYTyHHOM CTAHMHE B HECKOMLKO PAROB HEMO-
BBUXHO YKPENNANMCh NTOAKOBOOBPA3HBIE MArHUTLI, MEXAY KOTOPbIMKU HA
BPOLAIOWMXCA AUCKAX BbIM yKpenneHsl Katywku-skops. Oas npusopa
KQXA0TO TAKOTO reHepaTopd Tpebosanach NAPOBAA MAWMHA MOLLHOCTLIO
A0 AECHTH nowaauHbix cu. OnbIT 3KCINYaTaumm GpaHLy3CKUX MALIMH
NOKA3QN Te HELOCTATKM, KOTOPLIE BbIMY MPMCYLLM MATHUTO3EKTPUYE-
CKUM MaMHaM Boobie. TYT U CUMbHbIR HArpEB KATYLWEK, M3-3a KOTOPO-
o HAPYLWIAAACH U3ONALMS MPOBOLA, W TO, YTO MALWMHBI BbIAM rPOMO3a-
KMMM, TAXENEIMH M BOPOIMMH, Q NOCTOSIHHBIE MATHUTLI BLICTPO pasmar-
HUYMBAAMC.

oneyrHo, Dapageit saHUmancs He Tonbko onbitamu. OH mHOro pabo-

TAA, HO YMEN CO BKYCOM M OTABIXATb, BPEMS OT BPEMEHU OTNPABNS-
9Ch C XeHOM No Tpaguumm B bat niu bpaiton Ha moaHbie KypopTsl.

«OH He nobun csetckoro obLLecTsa, HO TEATp MPUBNEKAN EM0 U NPK-
BOAMN B JIMXOPAACYHOE ONbAHEHUE, — NUweT GPaHLyackuit duank [io-
ma. — 3akaT conHua B gepesre, Byps Ha Mopckom Bepery, anbnuitckue
TYMOHbI BO3BYXAAMU B HEM XMBEMLLME OLLYLLEHUS; OH NOHUMAN MX, KOK
XyOOXHMK, 6bIBAN B3BOMHOBAH, KOK NO3T, WM QHANM3WMPOBAN MX, KAK
yueHblit. Barnag, cnoso, xecT — Bce BbGABANO B TAKMX CAyHAsX TECHYIO
CBi3b €10 AyLUW C OyWON NPUPOIbI».
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Dapageit Gbit HyXA 3QBMUCTH 1 CAMOMHEHUSA, HEPELKO BCTPEHABLLMX-
ca B cpefie ydeHbix. He nosnyums cncrematyeckoro obpasoBanms, OH
BCIO XXM3Hb CTPEMMNCH K CAMOCOBEPLLIEHCTBOBAHUIO. K «ero cosepuieH-
cTBO, — Kak rosopun ToT xe [ioma, — KoTopoe, Kak a1 ayman, 6bino
Y HETO BPOXAEHHbIM, BbINIO NOJOM NOCTOSHHOMO CAMOHABIOAEHMS U He-
NPEKNOHHOM AYLWEBHOM TBepAOCTMY». Korga ero HA3HAuMAU AMPEKTOPOM
nabopartopuu B KOPONEBCKOM WHCTHTYTE M emy, Kak npodeccopy,
NpeacToano uutarth nekunn, Papaged uensid roA YHUUNcs opaTopckomy
MCKYCCTBY, Y4MICS HETKO M AICHO M3Narath caok mbicni. OH npocun apy-
3€i yKa3biBTb &MYy HA + 3TOYHOCTH M OWNBKM, KOTOPbIE HOMYCKAN HQ
nexuu . A ero accucTeHT oba3aH Bbinl He TONBKO CNEeAUTh 3a XOAOM ero
M3NOXEHUS, HO 1 BPEMS OT BPEMEHM KNACTb HA Kadeapy nepen Hum
KAPTOHKW C HAAMMCBIO «[loMepneHHee», ecnm OH HAYUMHAN TOPONUTLER,
MRK «3aKAHYMBANTES, KOTAA OH YBAEKANcs. «3a4Yem CTOMbKO MOAroTos-
KM K TOMY, Yero Nydlle BAC He 3HAET HMKTO M3 CRylaTeneis» — cnpa-
wusanu ero. «Mano camomy 3HaTe, — kpoTko oTeedan Papagei, —
HYXHO YME&Tb NEPEAAaTh CBOU 3HAHWA RPYIUMY.

Dapagei nobun umtats nekupn. [Ina neteit oH sen pOAAECTBEHCKMHA
LMK, PACCKA3LIBAN O XuMiM, U3iKe, 06 SEKTpUYECTBE U O TemnnoTe.
Ero kHuxka «cTopus ceun» — HenpeB3oHaeHHbIH WeaeBp HAYYHO-MO-
nynapHon nuteparypsl. MimenHo npn Papapee poxaecTBeHckMe nek-
umn ans peteit B KoponeBckom MHCTMTYTe cTamu Tpaguuneid. Yderbii



PACCKA3bIBAN O MPOCThIX BEWAX: O CBEYE WM Nnamne, o neyHon Tpybe w
0 30ne. MoxeT 6biTh, B 3TOM U 3ako4ancs ux ycnex? Beab 31o Tak Bax-
HO: ONPEAENNTL, YTO UMEHHO AOMXHO BbiTb MHTEPECHO YENOBEKY B €0
BO3PACTE, CETOAHS, U YTO BYAET emMy BNOPY NOHSATL M YCBOWTL 3aBTPA.

B nocneanue rogel xuaHu namate Papages crana ocnabesats, ocT-
pbi ym nputynasncs. OH cam oBHapyxun y cebsi NpuaHakmM nopcTynms-
WeMN CTAPOCTH U NOCTENEHHO OTKA3AACH OT BCEX 3AHMMAEMbIX BOMKHOC-
Tel. OH OTKSIOHMA NPEeanoXeHne KOPONEBCKOTO ABOPA O BO3BEAEHMM
€ro B pbiLAPCKOe AOCTOMHCTBO M ABAXAbLI OTKA3LIBANCA OT BEICOKOMW YeC-
™" cTath npeauaentom Koponeeckoro obuwecrsa.

B nathuuy 20 uions 1862 ropo Papapen Ha cepepute npepsan
ceoo nekunio B Koponesckom mHctutyte. OH BHUMATENEHO BrASAENCS
B 3AN U HEOXMAGHHO NOAEIMICA CO CNYLIATENSAMMU MBICTBIO O TOM, YTO,
NOXAnyM, CAUWKOM BOATO HAXOAUTCH 3Aech... [lpncytcTeoBaBwme noa-
HSUTMCb W AONTO AnnoauMpoBani ctapomy yyeHomy. bonswe Papanei He
4WTAn, HEe BXOAMI B NEKUMOHHEIN 3aM U He nogHumancs Ha kadeapy. Ho-
MQ B HEBHMKE OH TAK OBBSACHUI NMPHUUMHY CBOETrO YXOAa: «3Aech s Npo-
BEJ CYACTAMBBLIE TOABI, HO HACTANO BPEMS YWTWU M3-3a NOTEPU NAMSTH
u ycranocti moara. [Npuunner: 1) konebanus M HeonpeneneHHocTs 8 fo-
KO3QTENbCTBAX, HG KOTOPbIX IEKTOP BOMXEH HACTAMBATL, 2) Hecnocob-
HOCTb M3BNEYL M3 NAMATM PAHEE HAKOMMNEHHbIE COKPOBMLLA 3HAHMK;
3) TyckHeloT W 3a66IBAIOTCA NPEXHWE NPEACTABAEHUS O CBOMX NPABAX,
yyBCTBE COBCTBEHHOrO AOCTOMHCTBA W CAMOYBaxXeHus; 4) cunbHaa no-
TPEBHOCTL NOCTYNATh CNPABEANMBO NO OTHOLWEHUIO K APYTMM U HECMO-
cobHoCTb caenats 310, Yaanutecs».

Kakyto cuny ayxa 1 cToikocTs HOAo BbINO MMETh A/ TAKOTO BLIBOAA
u noctynka! @apageto HuINO B TO BPEMS CEMbAECAT NET.

«Y4eHblit BONKeH BbiTh YENOBEKOM, KOTOPbIM BhiCnywusaer noboe
NPeanonoXeHWe, HO OnpenenseT ero CnpasefnMBoOCTb cam. BHewnne
NPW3HOKK SBNEHUI HE ROMXHbBI CBA3BIBATH CYXGEHWA YHEHOTO, Y HETO He
AONXHO BbiTh M3NIOBNERHON rMNoTe3bl, OH 0693aH BbITh BHE LWIKON U He
umetb aBTOpUTETOB. OTHOCUTLCS MOYTUTERBHO OH AOMXEH HE K NMYHOC-
TaM, Q K npeameTam. McTMHA AonXHa BbiTh MABHOM LIENBIO €10 UCCNENO-
sanui. Ecnn k 3Tm kauectsam eie nobasutcs Tpyaoniobue, To OH MO-
XET HOAESThCH NPUMOAHATL 30BECY B XPAME NPUPOALI», — Aucan Maikn
Dapageit.

M cnosa Ansbepra DiHwrenHa oTtHocsTes k Oxenmcy Knepky
Makcsenny, rednansHOMy y4eHOMy, CO3LABLIEMY TEOPWIO BMeK-
TPOAMHAMMKH.



B cepeaune XIX ctonetus Hayka ob snektpomarHeruame npeboisa-
Na B [OBOMLHO MYTAHOM COCTOSHUK. [lo-NpexHemy B NpeacTasneHuax
O MPUPOAE MEKTPUHECTBA U MATHETU3IMA CYLLECTBOBANM NPEANONOXE-
HUS O OBYX BMAOX HEKMX HEBECOMBIX XUAKOCTEN, MOAHUHAIOLUMXCS, NO-
LBOBHO CUNAM TATOTEHMS B HBLIOTOHOBOW GUNOCOGUM, NPUHUMNY AANBHO-
fevicteus. Ecnm xaxaas macca okasbiBana MrHOBEHHOE AeHCTBUE Yepes
NyCTOe MPOCTPAHCTBO HA APYTYKD MACCY, TO KAK Xe HAAO CMOTpeTb
HA 3MEKTPUHECKHE W MArHWTHbie Tena? Beas sakon Kynona no caoemy
BMAY - - QHANOTMS 30KOHA HbloToHA...

Amnep NOCTPOUN CBOKD MATEMATUHECKYIO TEOPUIO INEKTPOAMHAMM-
KW, MPUHAB HBIOTOHOBCKYIO KoHuenuuio. M ace Buino xopowo. lMpesaa,
KOE Y KOro BPEMEHGMM BOIHMKANMU HEKOTOPLIE HEAOYMEHMS, HY XOTs Bbl
Mo TAKOMY MOBOAY: M3BECTHO, YTO 3NEKTPUHECKMIA TOK MOXET MATH TONb-
KO MO 3aMKHYTOMY NMyTW. Mexay Tem maTemaTMdeckue BoIPAXEHUS Ana
B3AUMOAENRCTBYIOWMX TOKOB B TEOPUM AMMepa BbIBORMIUCE AR A30NU-
POBAHHBIX U HE3AMKHYThIX 3EMEHTOB TOKOS. ..

Wnn Hauswbin Bonpoc Dapafes: NoYemy XenesHsle OnusKu BbICTPa-
MBAIOTCS MEXAY MONMKOCAMMU MATHUTOB MO HEKHUM NIUHUSM CUN2

CornacHo NpuHUMNY AANBHOAEHCTBUS, CUNA NPUTIKEHUS MATHATA —
3TO NPOCTO CBOWCTBO MaTepuu... [puTaxeHie MarHuTa, Kak 1 BCEMMP-
HOE Trotenue, AONXHO BbiO MFHOBEHHO npeogoneeats moboe pac-
crosHue. Ho nouemy xe Torna obpasyroTcs cMIOBbIE NUHUM MEXAY MAr-
HUTHEIMM Nonlocammn? Beak OHW SBHO NMOKA3BIBAIOT, Y4TO NPOCTPAHCTBO
MexXay MOMCaMM HE ECTb MYCTOTA, HEPE3 KOTOPYIO MTHOBEHHO PGCMPO-
CTPAHSeTcs cuna nputaxerus... [loHeBoNe HANPALWMBANOCE COMHEHME!
MOXET BbiTh, AN MOTHUTA HEBEPEH CAM NPUHUMN AanbHopercTena?.. Ec-
AW COMNACUTLCS C 3TUM, BCE CTAHOBMTCA HO CBOM mecTa. Hesecomas
MATHUTHOS XMAKOCTb AEACTBYET B8 MPOCTPAHCTBE MEXAY MOMIOCAMM, Bbi-
CTPAWBASA XenesHble OMUIKM OT OFBHOM K APYroi Mo MyTu, 30AQHHOMY
cpenoi... CTOPOHHWKN AANBHOAEHCTBAS BO3PAXANM: KAKAS CPEAQ MO-
xeT 6Tk B nycTote? CUNoBbIE NUHKM — 3TO NPOCTO HANPABAEHWS PaB-
HOAEMCTBYIOLLMX MATHATHEIX CUIl 8 APOCTPAHCTBE.

YueHsIX, HECOrNACHBIX C HOBOM NOCTANOBKOM BONPOCA, BLING MHOTO.
N cpeau HUX — oueHb aBTOopUTETHbIE nccneposatenu. Cunossie MHUM
dapapes, He BNAAEIOWErO MATEMATUHECKMM A3BIKOM, Bbik, KOHEUHO,
HarnagHel. Ho 1x rpy6beiit KOYECTBEHHBIA MATEPHANU3M OTTANKUBAN CTO-
POHHWKOB CNOXHOMW, HO TOHKOM U U3RLLHOW MATEMATUKM Amnepd.

Cnop cTaHOBUNCS CROXHee, KOrAa BO3HUKAN APYroi BONPOC: NOYemy
OAHM W Te Xe MNACTUHbI, PA3LENeHHbIE AU3NEKTPUKOM (ceroans mbl Ha-
3BanM 6bl MX KOHAEHCATOPOM), 3APAXAEMBIE OT OAHOM U TOM Xe 3NeKTPH-
YeCKOM MALUMKHBI, HOKAMAUBAIOT PA3HBIA 3GPAA MPU PA3HBIX AMNEKTPU-



kax?.. Passe 3T0 HE O3HAUGET, YTO B NMPOMEXYTKE MEXAY NAQCTUHAMM,
B AM3NEKTPUKE, B TOM HUCE U B BOKYYME, MPOMCXOANT HEKOE CMELLEeHNE?

«QO KaKOM TOKe CMELLEHMS B MYCTOTE MOXET UATH Peysbd» — BO3PAXa-
AN ONMOHENTBI. [€OPETUKM NUCANK HOBbIE YPABHEHMS, TPOMO3AMUIN CNOX-
Hole Gopmynsl ApyT Ha Apyra... Ho 8 pesynbtaTe, xorga peys saxoauna

O NPOMEXYTOHHON CPefE, OKA3LIBANMChL B TYMUKE.
Mony4anock, 4To 4na OBBACHEHUS HAKANAMBAIO-
LUMXCS MPOTUBOPEYMI HyxXeH Bbin HOBRIA (Uande-
CKUI NOAXOA K HOBNIOAAEMBIM SBIEHUAM, BOZMOX-
HO, — HOBAA MOAENb CPEAbl MM MNPOCTPAHCTERA,
B KOTOPOM OENCTBYIOT MATHUTHBIE CUTIbI.
Monogo#t npodeccop Mapuuians-konnepxa
B LIOTNAHACKOM ropoae Abepaure, xenme Knepk
Makceenn, Toxe He mor npuHath rpybeie xenes-
Hele onunku Papapes 30 marepuansHbie aHano-
MMM MHUI 1A, 3QMONHABLLKMX MPOCTPAHCTBO. EMy
Bonble UMNOHMPOBANG MMNOTEIA O TOM, YTO OHM
NUWb  YKA3BBAIOT HAMPABAEHWE, NO KOTOPOMY
Cpead UCMbITHIBAET ONpeaeneHHoe HANPAXEHKE. ..
[xedme Knepk Hanpsxenue xe >To co3agetcs, Kak noasxe
Makesenn npepnonoxun Makcsenn, TOKAMU  CMeLLEHNS.
(1831-1879) Beab yxe Amnep, roeops O TOM, 4TO KQXAbIA TOK
B NpOBOAE NOPOXAOET BOKPYr ceba MarHuTHble
CHNbi, PAKTUHECKM YXOAUN OT MOHATUS MYCTOTO KHUNTO» W OT NMPUHLMNA
AANbHOJENCTBIS, XOTA M HE NPU3HABAN 3TOTO...

M Makcsenn pewwmtensHo nopsisaeT ¢ gansHoaencrerem. On 3any-
MBIBOET TOK ONMUCATb MATEMATUHECKM MHUM MATHUTHLIX 1N, 4TOBbI 3TO
HE NPOTUBOPEUMNO OCHOBHBIM INEKTPOMArHUTHEIM Maeam. B 1857 roay
8 «Tpynax Kembpuaxckoro unocodcekoro obuiectsa» nossnsercs ero
cratea «O PAPOAEEBCKUX NUHMAX CUi» — 56 CTPAHML MOTEMATHKM.
Makcsenn pasocnan cBo cTaTLIO NO CMMCKY BCem BPUTAHCKMM ran-
KOM, 30HUMOIOWMMCA Bonpocamu anektpoguHammku. OaHaKo Hapo
NPU3HATB, 4TO 3Ta paboTa, No CYyTH, — NPOTPAMMA €ro UCCNEeAOBaHUN
B 0BNACTM 3NEKTPUYECTBA HA BCKO XWU3Hb, OCOBOTO BHUMOHUS HE MpUBReK-
na. Passe uto ppyr cembn 1 cTapwmit konnera Makcsenna npogeccop
Yunsam Tomcon (Bynywmit nopa KenbsuH) nosppasun ero ¢ ycnexom.
BornbliMHCTBO Xe Konner, NpU3HABas 3a UBTOPOM BUPTYO3HOE BRape-
HUE MATEMATUHECKMMU METORAMMU, Hegoymesanu. «[Toyemy Bl npodec-
copy Makceenny, — rosopunu oHW, — HE NPUMEHWTE CBOM MOTEMATHYE-
CKWe CroCcoBHOCTU ANA YTOUHEHUS M COBEPLUEHCTBOBAHWS YXE CYLLECT-
Bylowen Teopun? Yero poar oH GbeTcs HAA MaMbILLNEHUIMM BbiBliero
nepennerivka, He BROAEIOLLENO A3bIKOM Haykn2» (Tak, HECMOTPS Ha Npw-
3HaHKe, Koe-kTo 13 cHoboB oT Hayku Haabiean Papages.) Ho Makceenn



U He Hageancs ocobenro Ha oT3sieel. M Tem Bonbwe 6eina ero panocts,
KOTAA MOYTANLOH NPUHEC emy nuchmo of camoro Papapes. Crapbin yye-
Heii 61Aroaapun MOROROTO Konnery 3a ero paboty, nobasne B koHue
nocnaHus: «J NoHAYANY UCMYrancs, yBMOEB, KOKAs MOLHAS CUNa MaTe-
MATUKK NPUNOXEHA K NPEAMETY, O 3aTEM YAUBANCS TOMY, HOCKOMBKO XO-
polo npeameT ee Buigepxan...» Papogei npucnan Makceenny u csoto
CTATBIO, W3 KOTOPOW TOT MOHSM, HTO MITP CAM HE TONHOCTHIO YBEPEH
B uaee bamnakodencTeMa. Ero cunoesie NMHMU HE NOAXOOMNM ANA ONMCa-
HUS NPUPOL 1 TAroTeHus. HescHON Bbina M CKOPOCTh PACMPOCTPAHEHUS
«3NEKTPOTOHNHECKOTO COCTORHMS», Kak Haswean Papoaeit marHutHoe
none...

B oteeTHOM nuceme Makcesenn nucan:

«[oporoi cap... Ceiiuac, HacKONLKO MHE M3BECTHO, B aensetecs
NEPBbIM YEIOBEKOM, Y KOTOPOro BO3HUKIA MAEN O TOM, 4TO TENa AEHCT-
BYIOT APYr HO OPYQ HO PACCTOSHUM NOCPEACTBOM obpalueHns okpy-
XAIOWEH Cpeabl B COCTORHMU HANPAXEHMA, UAES, B KOTOPYIO AEMCTBH-
TeneHO cneayet nosepuTb. Y HAC BbinKU KOrAA-TO NOTOKM KPIOYOHKOB, Ne-
TQIOWMX BOKPYT MOTHUTOB, U AAXE KOPTUHKM, HA KOTOPhIX M30BPaxXeHs
OKPYXEHHBIE UMW MATHWTBI;, HO HET HU4ero Bonee scHoro, yem Bawe
OMUCAHKUE BCEX MCTOYHUKOB CHIlbl, NOAAEPKMBAIOLLMX COCTOAHUE SHEP-
UM BO BCEM, 4TO WX OKPYXQET, COCTORHME, YCHIIEHUEM UK ocnabnenu-
€M KOTOPOrO MOXHO M3MEpPHTh NPOAENAHHYIO B cucTeme paboty. MHe
KaxeTcs, 4To Bbl ACHO BMAUTE, KAK CUAOBBLIE NIMHMKM OTUBAIOT NPENSTCT-
BUSI, TOHST BCNAECKM HANPAXEHUS B NPOBOAHMKAX, CBOPAYUBAIOT BAOMD
ONPEAENEHHbIX HANPABNEHUI B KPUCTANNAX U HeCyT ¢ coboi Besne Bce
TO XE& CAMOE KONMUYECTBO CMOCOBHOCTM K MPHTAXEHMUIO, pacnpeaeneH-
HOW Bonee Pa3PEXEHHO UM TYCTO, B 3ABMCMMOCTU OT TOTO, PACIIMPA-
10TCA 3TU NMHMKM UM CRMMAIOTCH ... Ho Korga Mol BCTpedaemcs nuuom
K IULY C BONPOCOM O rPABUTALMM... MMEET JIM OHA KAKOE-HUBY AL OTHO-
weHue K 3nekTpuyecTtBy? Mnu oHa nokouTcs B CambiX rMyBUHHbIX dyH-
ACGMEHTOX MATEPUHU, MACCHI UMW MHEPUMAMES — TOTAA Mbl OLLYLIQEM HEOB-
XOLUMOCTE 3KCNEPUMEHTOB. .

9 Tonsko noneiTancs cenvac nokasate Bam, nouemy s He cumtawo rpa-
BUTALMIO ONACHBIM OBLEKTOM B CMbICNE NpumeHeHus Bawmx meTonos.
BrionHe BO3MOXHO M HO Hee MPONUTL CBET, BONMOLWLAA Te Xe Maen, KoTo-
phie MATEMATMHECKHM BEIpaXaTcs dyrkumamu Jlannaca v capa B. P Ta-
MWIIETOHA B TNAHETAPHON TEOPHM. ..

Mekpenre Baw
Hxenmc Knepk Makceenns.

Dapogen Brn GnarogapeH MoNoOAOMY MATEMATHKY 3G €ro CroBg,
NOCKONbKY MQNO KTO M3 OKPYXQIOWMX MOHMMAN U NPUHUMAN €ro MAen.
OH Tyt Xe oTeeT:

13 —3543



«Mpodeccop Papapeit — npod. Makceenny.
Ansbepmapn-ctpur, Jlorgon, 13 Hosbpa 1857.

...Bawe nucemo ans mens — 310 nepsbit 06MEH MHEHWSMI O Npobne-
me ¢ yenosekom Bawero o6pasa muilunenus. OHO O4eHb NONE3HO ans me-
HS, 1 9 Byay CHOBQ M CHOBA NEPEYUTLIBATL €FO M PAIMBILLITATE HAA HUM. ..

Ectb onHa Bewp, o kotopo#n s xoten 6ui Bac cnpocuts. Korpa mare-
MATUK, 3QHSTBIA MCCREAOBAHNEM GUINYECKMX BEMCTBUIA K UX PE3YnbTa-
TOB, MPUXOAUT K CBOMM 3AKIIOYEHUSM, HE MOTYT I OHM BbiTb BEIPAXEHbI
0BUENOHATHEIM A3BIKOM TAK X& MNOJHO, SCHO U ONPELAENEHHO, KAK WU NOo-
CPEeAcTBOM maTematuueckux Gopmyn?

9 Aymaio, 4TO 37O TAK M AOMXKHO BbiTh, NOTOMY HTO # BCETAA OBHAPY-
KMBQAA, 4TO Bt mornu gonecth ao mena abconioTHo scHyo uaeto Bawmx
BLIBOAOB, KOTOpbIe aaxe Bea noHumahus waros Bawero marematuye-
CKOTO MpoLEecca ACIOT MHE PE3yNbTaTshl HE BLIWE M HE HUXE NPABAb,
MPUYEM HOCTOMNBKO ACHBIE B CBOGH OCHOBE, YTO 5 MOTY HOA HUMU AYMATo
W C HAMKM paboTaTby.

Makceenn noHUMan, 4TO AN NOSCHEHUS Er0 MATEMATUYECKUX ONK-
CAHWI OH AOMKEH MPUAYMATb HEKYIO HATMSAHYHO MOAEb OKPYXAIOLLEH
cpefbl, KOTOpasi cNOCOBHA MPUXOANTL B «3MEKTPOTOHUYECKOE COCTOS-
HUE» 1 NEepeAcBaTb CBOE BO3LENCTBME HO PACCTOSHUE MO NIUHUAM CHIl.
OH MULET ele HECKONLKO CTATEN U 8 KOHLIE KOHUOB NPUXOOMUT K CO3AQ-
Huto mopenu. Cpeaa, B KOTOPOW PACNPOCTPAHSNIUCE MATHUTHBIE CUNO-
Bbie NIMHUM, NPEACTABNANACL EMY KAK COBOKYMHOCTb MHOXECTBA KPOXOT-
HbIX BUXPEBLIX TOKOB, HENPEPbIBHO BPALLAIOWMXCA B OGHOM HANPGBNE-
Huu. OHU M CO3AABANM MATHUTHOE None.

Mexanuueckuit aHanor cpeasl COCTOSN U3 BPALLAIOWMXCS WecTepe-
HOK, QHQNOTMYHbIX BUXPEBBIM MONEKY/APHBIM TOKAM, C NPOMEXYTOUHbI -
MM CATETUTAMM,

Buxpesbie Toku MakcBenna AOBOMLHO AONTO HE HAXOAUIW CTOPOH-
Hukoe. laxe Papanen COMHEBANCs B uX NMPAUBOMEPHOCTH.

Ho ycnosHas «rpybas» mogens Makcsenna AeMOHCTpMpOBANG
3MEKTPUHECKOE MPUTHXEHWE W OTTANKMBAHUE, YOEANTENBHO NMOKA3bIBA-
11, YTO MArHUTHOE fone [ONXHO AEWCTBOBATL NEPMNEHAMKYNAPHO ABM-
xenuio Toka. bonee Toro, oHa TpeboBanQ, ¢ MIMEHEHMEM BnekTpuye-
CKMX CUN, NOSABIEHWUS MATHUTHOTO NOAS, TO €CTb ABNEHUS, CUMMETPUYHO-
ro uHAyKumMM, oTkpbiToit Papageem...

PO3yMeeTCﬂ, MGKCBeﬂﬂ HE CYMTAN CBOKD MOAESb peOﬂbeIM OTpO)KeHMeM
BEeRCTBUTENLHOCTU. B OAHOM W3 cTaTel OH NMcas, 4To MOAENb emy 6eina
Hy)KHG TONBLKO ANA TOro, ‘ﬂ'O6bl «BbIBECTHU MATEMATUYHECKHE COOTHOLLIEHUNA
ME)KJIY SNEKTPOTOHUYECKUM COCTOSSHNEM, MATHETU3IMOM, BHGKTPMNBCKM-
MU TOKOMU H 3ﬂeKTp0ﬂBH)KyLL\eM CUnowu, MCﬂOﬂb3yﬂ MEXAHUYECKKHE NN~

cTpaumu ans Toro, 4TOBhl NOMOMbL BooGpoermo, HO He & xayecTae obb-
ACHEHWA ABNEHUMIS.
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K atomy BpemeHu nocreneHHo k MakcBenny npuxogut NpU3HaHWe.
B 1860 roay on 13 nposuHLmansHoro ABeparHa No KOHKYPCY NEPExoauT
B Kunre-konnenx JloHOoHcKoro yHusepcuteTa Ha kadeapy HaTypansHoM
bunocodun (ceropHs mbt ckasanu 61 — Ha kadeapy duauku). On 3anu-
MAETCS He TONbKO 3MIEKTPOAMHAMMKONW. MakcBenn uccnenyet CeBet, nuuet
npekpackyio paboty «Teopua Tpex ocHOBHbIX LeeToB» M B 1861 rogy pe-
MOHCTpUpYeT B KOPONeBckoM WHCTUTYTE pesynsTarhl CBOMX OMbITOB. 3a
371 paboThi eMy NPUCYXAQIOT NoveTHyIo Meaans Pymeopaa.

B tom xe roay, 3a Hegenw Ao ceoero tpuguatunetus, xeimc
Knepk Makecenn He 6e3 BOMHeHWs HOAEBAET MaHTMIO Ynena Jlonaow-
cKOro koponeackoro obulecTsa.

B 10 xe Bpems ero marematuyeckas Teopus CPeabl, NPOHWU3AHHOM
SNEKTPMYECKMMM WM MATHUTHBIMKM cunamn (He Byaem 306bisaTe, 4TO
Makceenn 6611 GUIMKOM-TEOPETUKOM U BAECTALMM MATEMATHKOM), OT-
KpHIBANG emy BCE HOBbIE CBOM CTOPOHbI. TAK NONYy4anocs, 4To nonepe-
MEHHOE BO3HMKHOBEHWE 3MEKTPUYECKOTO M MArHWUTHOTO NONS B Cpeae
DOMXHO OMMCHIBATLCA BONHOBLIMK YPOBHEHUSMU. A 370 o4eHb BrMako
CONPUKACANOCH C ET0 UCCEAOBAHMSMM CBETOBLIX SBMEHMN.

B oktabpe 1861 ropa oH nucan Papagero, 4To ecnu CBeT ABHCTEM-
TEMLHO SBNAETCSH BOMHOBLIM NPOLLECCOM, TO MHOTME Ero CBOMCTBA M On-
TUHECKUE ABNEHNA MOXHO U OBBSCHUTL 1IO-HOBOMY. A 3TC Moo Bbl 3Ha-
YUTENbHO OBNErYUTb PACHETE M CO3AAHWUE ONTUHECKUX NPHMBOPOB. ..

B 1864 roay Makceenn BbiNycKaeT B CBET NOCNEAHIOIO U3 TPEX OC-
HOBHbBIX CTGTEN NO 3NeKTpomardeTuamy — «uHamuueckas teopus snek-



TPOMATHUTHOTO Nons». B Hel OH yXe yBEpPEHHO MULIET, YTO N3MEHEHME
3NEKTPHUYECKOrO NONS BbI3LIBAET B OKPYXAIOLLEN CPELE TOKM CMELLEHMS,
KOTOpELIE, B CBOIO OYEPEfb, NOPOXATIOT MArHUTHOE none. Takum obpa-
30M, OH BBOAMT B HAY4HbIA OBUXOQ TEPMUH «INEKTPUYECKOE M MATHUT-
Hoe none».

B 1866—1870 rogox Makceenn saseplioeT CBOM OCHOBHbIE TEOPE-
TUYECKUE WCCAEMOBAHMS MO TEOPMM BNEKTPOMArHUTHOro nons. Ero
YPOBHEHWS NErnu B OCHOBY 3NEKTPOMATHWTHOW TEOPUM CBETA — BENU-
yaiwero otkpbitus B ¢pusmke. Paktuueckn Makcsenny yaanock obb-
efMHUTL ABE PA3HOPOAHble 0BNACTM HAYKM — SNEKTPUYECTBO U CBET —
8 OfHY W MOAGPMTL YENOBEYECTBY, KPOME M3BECTHOTO C APEBHENLWMX
BpEMEeH BELLecTBA, HOBbIM BUA MATEPWUM — SNEKTPOMATHUTHOE NOne.

B mapte 1871 ropa ero HasHauunm npodeccopom kadeapbl dkcne-
pumerTanero# dnanku 8 Kembpuaxe, a 4epes 4Ba rona ua NeYaTy Bbi-
wen rasHsii Tpya Mokesenna «Tpaktar ob snexktpudectee U MarHeTms-
me». ABTOP BNOXMN B HErO BCE, 4TO 3HAM, YTO NepelyMarn U K 4emy npu-
wen 3a rogsl paboTbl HAA INEKTPOMArHUTHON TEOPHEN.

Mpaosaa, mHorne 6uinu pasovaposansl. Pabota Makcsenna oxasa-
nacs Ype3aBbIYAMHO TPYAHOMH Ans BocnpusTus. CTuib ero uanoxenus Gbin
CHOXHbIM, O YPOBHEHMS, PO KOTOPLIX BCe BLINO 3QAYMAHO, TOHYMM
B MPOMEXYTOHHBIX BLIKIAAKAX U SONONHUTENBHOM MATEPHATE.

Moaxe enpux lepu u Onueep XsBUCaRA «OHUUCTUNNY UX U U3 ABe-
HOBLATH YPABHEHMI OCTABMIM TOMNBKO YETHIPE.

OapHako 1 No cel AeHb B 31EKTPORUHAMUKE HET HU OGHOTO ABNEHMWS,
koTopoe 6bl NPOTUBOPEYMNO WNK HE YKIAALBANOCH B 3Ty CUCTEMY M3
YeTbipex paBeHCTB. Bpsg nu UMEET CMbICH MMCATL X MATEMATMHECKME
BbIpaxeHus. Yutatens nerko HakaeT ux & nobom yuebHuke No snexkTpo-
AMHaMWKE. A BOT BM3MUECKUIA CMbICT, BO3MOXHO, CTOMT HONOMHMTL.
Haubonee npocto n nakoxuuHo ox onmcan 8 kuure B. M. Kapuesa
«Makesenn» (M.: Mon. reapans, 1974).

«[epBoe ypaBHeHWe 03HAYAET, 4TO 3MeKTpUYeckoe none obpasyer-
€A 3aPAAAMM, M CUIOBbIE NIKUHMM 3TOTO MONSA HAYUHOIOTCA ¥ KOHUOIOTCS
HO 3apaaax.

Bropoe yposHeHne nocTynupyeT 3aMKHYTOCTb MArHUTHBIX CMIOBBIX
NUHWKA, OTCYTCTBME CBOBOMHBIX MATHMTHBIX 3apAfoB. MarHuTHele cuno-
BbIE MTMHUM HATAE HE HOYMHAIOTCS, HUTAE HE KOHYTIOTCS — OHM 3aMKHYTBI.

TpeTbe ypOBHEHWE FOBOPUT O TOM, MTO MATHUTHOE NOMe CO3[aeTcs
TOKOM, BKIOHQIOWMM B cebsi OTKPbIThI MaKcBennom TOK CMeLLeHUs.
370 0606uieHne 1 JOMONHEHUE BCER 3NeKTPOAMHAMUKK Amnepa.

YeTsepToe ypasHeHWe OTPAXAET 3QKOH 3MEKTPOMATHUTHOM MHBYK-
un Papages — BOIHUKHOBEHME SNEKTPUHECKOTO MONS 3A CYET UIMEHE-
HUA UHAYKLMKM MArHUTHOTO nons. JTiobbie U3MEHEHWS MATHUTHOTO Nons



NPHUBOASAT B COOTBETCTBMM C 3TMM YPOABHEHUEM K BO3HUKHOBEHMIO B NPO-
CTPAHCTBE 0COBOro BUXPEBOTO 3MEKTPUHECKOTO NONA.

lea nocneannx ypasHeHus npusen Makceenna k NpeacTasneHuio
CYLLECTBOBAHUSA SEKTPOMATHUTHBIX BOSMIH. BOKPYr MArHWTHEIX CMAOBBIX
NIUHUIA BO3HUKAIOT TYT XK€ 3NEKTPUYECKME CHNOBbIE IMHUM, BOKPYI KOTO-
pbiIX, B CBOIO OHepefdb, CO3NTIOTCA MArHUTHBIE, — Y 3d CYeT 3TOrO B NPO-
CTPOHCTBE OT TOHYKM K TOUKE NEPEAaETCs NEKTPUIEcKoe BO3ByXAEHNE.

Oxeime Knepk Makcsenn npoxun BCEro COPOK BOCEMb fieT. 5 Hoab-
ps 1879 rona 8 Kembpupxe, B aome na Ckpyn-Teppac, ero He cTano.
Ho ckonbko 6bl Hi NPOLWNO NET, UMA BENUKOTO y4eHoro Bcerna Gyayt
MPOM3HOCHTL C BNAroroBeHnem.

O3HAKOMMBLLIKCE ¢ paboTtamu Papapes, MHOMME MCCNEeQOBATENM 3a-

HAMUCb KOHCTPYWUPOBAHWeEM 3rekTpofguratener. CHavana s1o Geiu
MOLENM, COBEPLIAIOLLME BO3BPATHO-MOCTYNATENBHOE [BMXKEHME, KAK
8 MAPOBOWM MALLIMHE, 30TEM MOSBUIMCE MONOMNEPCNEKTUBHBIE ABUIATENU
C KOYQIOWMMMCH aKkopsamu. Hu ana Koro He ceKkper, 4YTO (NABHbIMM
MPOMBILNEHHBIMU MPOUECCAMU, PACMPOCTPAHEHHBIMU B MUPE, ABASIOTCS
npoueccs Mexanuueckne. A cneposarensHo, 3aaava obpatHoro npe-
BPOLLEHUS SNEKTPUYECKON SHEPTUN B MEXAHUYECKYIO BbiNa BECHMA OK-
TyansHon. MIMeHHO ee peluenme MOMoO BbIBECTH SNEKTPUHECTBO U3 CTEH
nabopartopuit U NPespaTMTs U3 GU3MYeckol 3a6aBbl B NOGSMHHYIO W
cTons Heobxoaumyio denosedectsy cuny. [ina storo Tpebosanock cos-
CeM «HEMHOToe» — M30BpecTH anekTpuyeckui Asuratens. Ons npomsiw-
NEHHOTO UCMOMb3OBAHUA SNEKTPOABUIATENS B PA3NMYHBIX CTAHKAX U Me-
XAHU3MAX KENATENLHO BbINO NONYYUTL BPALLATENLHOE ABUXEHHE AKOPS.

Jletom 1839 ropa npasaHowatawowmecs ryaakd obnenunu Habe-
pexHyio Hesw, bo yapenu uyno. Ot MNeTponasnosckoi kpenocTu yaa-
NANGCh ABEHAALATUBECENbHAS LWMOMNKA C EAMHCTBEHHbIM NACCAXUPOM.
Ha kopme cMaen NaoTHLIA HEBLICOKMA FOCMOAMH B LIMBUIBHOM KOCTIOME.
ToHkue rybel kpenko cxats, BpoBy HACyNAeHsl. Heckonsko ApyXHbIX
rpebKoB — U WNKONKA HA cepeauHe peku. [1o KomaHae MaTpoOCh OCYLLIK-
nv Becna. [1accaxup, cKasas HECKONLKO CNOB € CHNBHLIM HEMELIKUM aK-
UEHTOM, HArAYNcs W CTan KONAOBATH HAL ALMKOM, YCTABIEHHBIM CTEK-



Fenpux @pugpux Imuns Jlenu, mnm Smununin Xpuctmanosuy Jlenw,
Kak ero haseiBanu nosxe B lNetepbypre, popuncs 8 1804 roay e ropo-
pe Hepnte (Hbine Tapty). LWecthapuatu net on noctynun B depntekuii
yHUBEpCHTET, HO yueby He 3akoHuMn, nockonbky & 1823 rogy 6bin
NPUIIALIEH NPUHATL Y4ACTHE B KPYTOCBETHOM 3KCMEAMUMM HA Wione

«[lpepnpuatie» nop KOMAHAOBOHWEM KANUTAH-
nentenanta Otro Escradbernua Koueby. Dkcne-
AMUMA BHOYANE NPERHA3HAYanachk ANs «OTKPbI-
TUH», HO Nepen cambim oTnpasnexem Koueby no-
Ny41n NpuKasaHue AoctaeuTs Ha KamuaTky pasHsle
- | TPy3bl, O 30TEM NPUCTYTIMTL K OXPAHE CEBEPOaME-
/ PUKQHCKMX POCCHMIACKMX Beperos.
- - | 3a spems nytewectsus Jleny cymen caenartb
’ PAL BOXHBIX rEOTPAPUHECKUX MCCNEAOBAHWA, 30
KOTOPBIE MO BO3BPALLEHHH MONYHUN CTEMEHb [OK-
topa 8 [enpensbeprckom yrusepeutete. [Nocne ve-
ro CTan Npenogasath GpU3Kky B NeTepbyprekmx Bo-
eHHBIX yuunuulax. Yxe depes rog Dmunus Jlenua
n3bpann agbionktom [eTepbyprckoi akagemmum
Immnuit XpucTnarosiy HAYK, U OH MPUHAN NPEANIONKEHNE YHACTBOBATL B HO-
ey BOM 3KCMEAULMM, HA STOT pas Ha KaBkas «ans mar-
(1804—1865) HUTHBIX, TEPMOMETPHHECKMX, BapOMETPUYECcKUX
M FEOTHOCTMHECKUX HABMIOAEHWH U UCCNeqoBAnUM
B OKpecTHOCTH Dnbbpycar. 3artem BmecTe ¢ actporomom Kapnom Xpue-
rodoposnuem Knoppe, anpektopom Huxonaesckoin obcepsatopuu, npo-
uasognn reodpuandeckue Habmopenus na Gepery Kacnuickoro mops.

B 1830 ropy JleHuy onybaukosan pesynbratsl CBOMX WCCNEAOBAHMIA
1 oT4eT 0 paboTax BO Bpems nyTewecTaud. Pellennem akagemnu4eckoro
COBETA OH BbIN HA3HAYEH SKCTPAOPAHHAPHBIM AKAAEMUKOM 1 AUMPEKTO-
pom $H3nteckoro KabuHeta Npu AKABEMMH HAYK. 30eChk OH U NO3HAKO-
muncs ¢ bopucom Cemerosuuem dkobu. K stomy spemenn otHocutes
Havano pabot JleHua 8 06NACTH 3NEKTPUHECTBA M MATHETU3MA.

OBLWHOCTL HAYYHBIX MHTEpecos cbnuanna ero ¢ Akobu, ceasas yuye-
HbIX HQA BCIO XMU3Hb TeCHOM Apyx6oi. Onu 6ok o BOK TPYAMNHCH B HO-
BOH, paasuBaouiencs obnactn Hayku o6 anektpuuectse. JleHy 6bin,
Kak ckasanu 6ol Mbl Cerofns, TeopeTukom. Akobu — skcrnepumeHTaTo-
POM U O4EHbL M30BPETATENBRBIM YENOBEKOM.

Bmecte ¢ Axobu JleHy yctanosun, 410 nobas MAarduToanekTpude-
CKAR MALLKMHQA, KOTOPAs CMYXWT AN NPOWM3BOACTBA 3MEKTPUHECKOTO TO-
KA, MOXET BbITb UCMOMb3OBAHA B KAYECTBE SMEKTPOABMUIATENS, €CNM Ye-
pe3 ee AKOPb, WK «APMATYPY», KOK TOFGA FOBOPHIM, MPOMRYCKATh TOK
OT NOCTOPOHHETG UCTOHHUKA.
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Cxema aneKTpUHECKOR MALLMHBI Maniit geuratens
NaanHotTn—Ipamma Cumenca v Fanbcke

NepBble naen ycTpoHCTBA 3NEKTPOABUIATENS M3NOXMA cam dkobu.
On nucan: «...% He MOr CHOYANQ OTPELMUTECS OT MAEU NOMYYUTh BO3-
BPATHO-NOCTYNATENbHOE ABUKEHUE, MPOUIBOSMMOE NOCNEAOBATENbHbIM
NPUTAMMBAIOWMM W OTTANKMBAIOLLMM AEHCTBUEM MATHWTHBIX CTEPXHEH,
d 3aTEM YXE NPEBPATUTL 3TO BO3BPATHO-MOCTYTNATENLHOE ABUXEHWE B MO-
CTOSHHOE KPYTrOBOE U3BECTHEIM B TEXHMKE CNocobom...» To ecTs B 0CHO-
By Byayiliero ABMraTens OH NONOXWMN CHAYANA BO3BPATHO-NOCTYNATE b
HOE ABWXEHWEe NOPLLIHA NAPOBOH MalMHel. Maes Takoro penxeHus ot-
HIOAb HE MAIOXA, OHA He YMEpNd W B8 Hawe spems 8 obnactu Tak
HO3bIBAEMbIX NIMHENHBIX asdrateneid. Ho noanuuHylo TexHuueckyo pe-
BOSTIOLMIO B MMPE COBEPLUMNM, KOHEYHO, MALIMWHB C BPALLATENbHBIM ABM-
KEHUEM AKOPS.

B 40—60-e ropsi XIX Beka, HECMOTPS HA TO 4TO MHXEHEPH! ANA Npe-
BPULLEHWS 3NEKTPOIHEPTHMU B SHEPTHIO MEXAHUYECKYIO MCMONL3OBANW 6o-
flee 3HAXOMblE TEHEPATOPH MOCTOSHHOTO TOKQ, WaobpeTaTtend co3aanu
HEMQNO KOHCTPYKUMIA MMeHHO 3nekTpopsuratenei. Co BpemeHem B HMX
CTAMNM MOABAATECA MEXAHUYECKME OCOBEHHOCTH B COOTBETCTBMM ¢ HA3HA-
YeHMEM MALUMH, OTAUYAIOWME MX OT TeHEPATOPOE.

Kasonock 6b, nocne takoro Bnecrawero HAYaNa, KakMm SBUAOCH
ucnblTanne asuratens Ha Hese, ot Akobu cnenoBano oXuaaTs ganbHem-
LIErO COBEPLUEHCTBOBAHMA ero Aguratens. Tem Bonee 4To cnaea o Hem
npokatunack no scen Espone. OaHako, noppobHO ONMMCAB KOHCTPYK-
UMIO W IPHHLMN ee paboTel, AKOOKU NPOAHANUINPOBAN SKOHOMUYECKYIO
3¢pPeKTMBHOCTL CBOETO AETMLLA W... NPHLEN K BHIBOAY O HELENecoob-
PA3HOCTH ero npumenenus. [Maposas mawmHa noka 4to nobexaana
MALLKUHY 3NeKTPUYECKYIO.

Tem He mMeHee MHOMME KOHCTPYKTOPBI 3QHMMANUCE CO3AAHUEM PA3-
FIMYHBIX 3NEKTPOABUraTene.
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B 1837 rogy amepukaHckuii Texrmk Tomac [leaeHnopT Toxe nocTpomn
3MEeKTPOABUraTENb C BPAWAOWMMCS skopem. [puHumnn peicTeua ero
NPAKTUHECKM HUMEM HE OTIIMHANCA OT Asuratens Akobu. Tonsko Ha mec-
TO HEMOLBMXHBIX SNEKTPOMArHUTOB [leBEHNOPT NOCTABMA NOCTOSHHBIE
MQATrHUTHL M CAENAN CBOK KOHCTPYKUmio Gonee komnaktHoi. Moctpounu
anexTpoAsMraTenu $hppaHLlyackie KoHcTpykTophl [Taax u LLTapep...
Henbas He 0TMETUTB KOHCTPYKLMIO CTyAeHTA [TH3aHCKOrO yHIBEpCUTETA
Antonuo (laumnortn. B 1860 rogy on npeanoxun Hosbiln TMN siKops
C HENPEpLIBHOA OBMOTKON 1 KONMEKTOP, COXPAHUBLLMIACH NPAKTMYECKH
HEM3MEHHBIM R0 HACTOSUIErO Bpemenn. HeTolpe roga cnycrs, cras npo-
deccopom duavkn lNnaanckoro yHusepenteta, AvTonno Masmnotmi npu-
LYMQfi OPMIMHANBHBIA 3NEKTPOABMIATENL ¢ KOMbUEBbIM 3YBUATEIM AKO-
peM M CaMOCTOATENBHO OBHAPYXWUN SBAEHHE 0BPATUMOCTH BNEKTPOABH-
ratens & reHepatop. Ho oH He 3Han 0 BO3MOXHOCTH CaMOBO3BYXAEHMA
¥ MOCTABMA HQ CBOKO MOfAens crnabble NOCTosHHbIE markuThl. K ha ero
n3obpeTenne — KoMbUERO 3ybuaTkIi aKops — 0coboro BHMMAHLS Tor-
Aa HukTo He obpatun. Cam ke aunHoTru Bbin Yenosekom, ganexkmm ot
NPeanpUHUMATENBCTBA.

Bpems & 36w n Jlenua 6bino cnoxHbim o9 Haykm o6 snekTpuyectse.
DKCNEPHMEHTATOPB HAKOMMIM MHOXECTBO PA3HOOBPA3HLIX CBEABHMI
O SBREHMSIX, O OBBACHEHUA UM He Haxopunu. B Ty nopy 6onbwimncrso
3NEKTPOMATHUTHBIX RBIEHWIA OBBACHANOCh HAMMYMEM «HEBECOMBIX XMUA-
KOCTeMn». TaK, TENNOBLIE ABMEHUSA KOE-KTO ElLe NMPUHUMAN 30 BEUCTBUE
COMHUTENBHOTO «TEMNOPOACY, CNOCOBHOMO NEPenUBaTLCS U3 OAHOTO Te-
na B APYroe, a nposiBrieHMe MArHeTMamd U 3NeKTPUYECKUX CUn — 3a
AENCTBUE «MATHUTHOWY» U «INEKTPHYecKor» xuarocTeit. [pu sTom duau-
KOB BCE €We CMyLWAno TO OBCTOSTENBCTBO, YTO SNEKTPUUECTBO MOXHO
BbIN0 «aOBLIBATEY MEXAHWMYECKM — TPEHMEM, O TAKXE MPU MOMOLLM
raNbBAHUHECKMX NEMEHTOR, TO eCTh xuMMueckt + nyTet . B 1821 ropy
K CYLLECTBOBABLIMM «BMAAM SNEKTPHYECTBA» OBABMNOCH BLIE U TEPMO-



bonbwoit anextponsurarens
DUPMBI < IPTUKOH» .

3neKTpu=ecTBo, oTkpeiToe Tomacom 3eebexkom. 3arem Papapeit noka-
30N, 4TO MOXHO MONYYQTh 3NEKTPUHECTBO MHAYKLUMOHHbIM CIOCOBOM. ..

MHorouncnerHbie, NNOXO MNOCTABNEHHLIE HenpodeccroHanamm
OMkiThl AABANM PA3HOPEYMBLIE PE3YNbTATH U NPUBOAMAW K HEBEPHbBIM
EBIBOAGM. [QX, OAHO BREMS CYMTANOCE, HTO k TOKAM, NOMTYHEHHBIM MyTEM
GAPOLEEBCKON MHOYKLMK, HE TMPUMEHUMbI 30GKOHbI, BblBEJEH:IBIE ANF
FQMbBAHUYECKMX TOKOB OT XMMUYECKAX dNemeHTos. B ¢cBoio ouepes,
«FANbBAHMHECKME SBABHUS» CHUMTARUCHL OTAMUQIOWMMMCS OT «MCTUHHO
SMEKTPUYECKMX», KOTOp=E@ CO3AABANUCH TPEHUEM U HAKANNMBANKUCH
B nenge:ickmx BaHkax. Bosnukano srevartncHue, 4TO aBreHUA PA3HBIX
3NEKTPUHECKMX CHUN ODYCAOBIMBAKOTCA PA3HEIMU fpuunHamu. OfHu
NPOUCXOAUAN OT «3AEKTPUHECcKOro Gnionaa» M «ronkBAHMYECKON XUA-
KOCTU», ApYTMe — OT «MHAYKUMOHHOM 3NEKTPMHECKOH! X IAKOCTUY. B yc-
NIOBUSIX TAKOM NYTAHM Abi CIEA0BANO NPEXAE BCETO NPOHUKHYTHCA MAEEN
0 eA1HON MIPUPOAE M EAMHBIX 3AKOHAX ANA NOBOro anekTpuieckoro To-
Ka, noaTeepams 310 akcnepumentamn. CAenats 3To Bnepssie yaanocs
Jlenuy.

O 3ameTtun, yto Papaaei pon 4B NPABWAA AN OAHOTO W TOTO Xe
senenua. «Ceinvac xe no npodtequn craten Papagesn, — nucaon yue-
HbIA, — f MPULLEN K MBICTK, Y4TO BCE OMbIThl MO 3MNEKTPOAMHAMUYECKON
WHAYKLMU MOTYT BbiTh NETKO CBEAEHB! K 3AKOHAM 3NEKTPOANHAMUUYECKMX
OBUKEHUM, TOK 4TO ECNM 3TW MOCNEAHNE CHMUTATL M3BECTHBIMM, TO 3TUM
camsim ByayT onpegeneHs v nepssie... Moe NpeacTasneq1e onpasaa-
NOCH HA PAGE OMbITOBY.
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TOKOprIﬁ CTAHOK C 3nexkTpoAsurarenem

N nanbwe Jlenu dopmynupyet ceoe npasuno: «Ecnu merannmue-
CKWI NPOBOAHMK OBMXETCH NOBIU3OCTU OT ranbBAHMYECKOTO TOKA MU
MArHMTa, TO B HeM BO3BYXAAETCS ranbBOHMYECKUI TOK TAKOTO HANPOB-
NIEHUS, 4TO ecnu Bbi AAHHBIA NPOBOAHMK Bbii HENOABUXHBIM, TO TOK MOT
Bl OBYCNOBITE €r0 NEPEMELLEHUE B NPOTUBONONOXHYIO CTOPOHY; MpH
3TOM NPEANONaraeTcs, YTO MOKOSLWMACS NPOBOAHWUK MOXET Nnepeme-
LIATLCS TO. 1bKO B HATIPABNEHN " ABUXEHMA UM B NPOTUBOMONOXHOM HQ-
NPABAEHUM».

CeroaHs 370 3aMEYQATENLHOE MPABKIIO, CHITPABLIEE Of POMHYIO POTb
B MCTOPWK SNEKTPUUECTBA, GOpMYIUpyeTcs npoue: «MHAYKUMOHHbIA TOK
MMEET TAKOE HAMPABAEHHME, YTO €r0 MAFHMTHOE 110Ne MPENSTCTBYET U3-
MEHEHMIO TOrO MATHWTHOTO MONS, OTOPOE BLI3BANO MOABME IME MHAYK-
LMOHHOTO TOKAY.

«Toruac ke no npocmaTtpusarun memyapa Papoges, — nucan ey
8 noknage Metepbyprckon akagemmn Hayk 29 Hosbps 1833 ropa, —

A€ NOKAa3aNocCk, YTO BCE B3 UCKNOUYEHUS OMalThl SNEKTPOAUHAMEHECKO-
O PACAPOCTPaHEHUs (MHAYKUMOHHBIX TOKOB. — A. T} MoryT 6biTh O4eHb
NPOCTbIM CNOCOBOM CBELEHB OBPATHO K 3GKOHAM 3AEKTPOAMHAMMYE-
CKMX ABMXEHMIA, TAK YTO €XENM 3TU 3AKOHbI M3BECTHBI, TO WU BCE ABNEHMUSA
3NEKTPOAMHAMMUEECKMX paCnpedenennin (MHayKUMOHHbIX ToKoB. — A. T)
MOTYT ObiTb BHIEAEHBI U3 HMX».

Mocne ybeaurensHbix 3kciiepumenTos JleHy aan oboblennbit 3a-
KOH MHOYKLMK, O KOTOPOM peYb LINA Bbille, TO ECTh, PA3MbILLNAA O bu-



3MYECKOM CYWHOCTU UCCIEAOBAHHOIO ABNEHMS, OH Npuwen k o6obuie-
HUKo: «Exenu Mbi xopowo yacHUm cebe NpUBEAEHHbIN Bbile 3AKOH, TO
Mbl CMOXEM BLIBECTU 3AKMIOYEHNE, HTO KAXAOMY SBNEHWUIO ABMXEHUS MOg
AEeACTBMEM SNEKTPOMATHUTHBIX CUN AONXEH COOTBETCTBOBATL ONpeae-

NEHHbIM  CNy4Yar 3SNEKTPOMArHUTHOW MHAYK-
umn».  Beipaxasce COBpEMEHHbIM  A3bIKOM,
MOXHO CKQ30Tb! KAXAOMY 3MEKTPOMArHUTHOMY
SIBMEHUIO COOTBETCTBYET OfNpPefeneHHOE MAarHu-
TO3MEKTPUYECKOE ABNIEHME.

Mtorune poctuxenus JleHua onepexanu
BpeMms, 1 O Hux 3abeiBanu. A yepes nonsexka —
OTKPbLIBANM BHOBbL, HA3LIBAS KPAEYTOJbHBIMM
KAMHAMM HOPOXAQIOLLERCH SNEKTPOTEXHNKM.

Koraa 8 1831 rogy Papapeit otkpbin Ho-
BOE ABNEHME, KOTOPOE Mbl CETOfHSI HO3bIBAEM
3NEKTPOMArHUTHOM MHAYKLUMEN, COBPEMEHHUKHN
BMOMTHE OUEHMAKM OFPOMHOE 3HAYEHWE OTKPbI-
TMs. MHorue TyT Xe BKAlo4YMnUCh B paborty,
Yeprnas Nepsbie CBEAEHWUS U3 NEPENEHATAHHbIX
BO MHOTUX XypHanax ¢papapeesckux «Mcene-
BOBGHUI NO 3neKTpUYecTBy». [lpyrie ropectHo
CeToBANM NO NOBOAY TOTO, YTO BENMKMI SKCne-
PUMEHTATOP «HO CAMYIO MANOCTb» ONepeamn
nx coberaerHbie pdboTsl Ha Ty xe Temy. Haxo-
AMAKCH U TOKWE, KTO NbITANCS NPEACTABUTE Ce-
65 coyyactHukami cobuita... Mexay Tem
CTPOTOIO TIOHUMAHMSR CYTH HOBOTO SIBNEHUS He
6eino Hu y koro. [axe cam Papagen genmn
OTKPLITOE MM SBlleHMEe HA OB BMAA — HA
«MATHUTOBNEKTPUHECKYIO» U «BOALTAINEKTPU-
yeckyto» uHaykumio. W ans onpepenenvs Ha-
MPABNEHNs MHAYLMPYEMOro TOKA [aBar Cylie-
CTBEHHO PA3HBIE NPABMAQ B 0BOMX CNyHasX.

9 yXe roBOPUA, 4TO MHOTME Yy4€EHbIE NO3BO-
nanu cebe CHMCXORUTENBHO OTHOCHTLCH K Te-
OPeTUYECKUM NOCTPOEHUAM CBOEro AHIIMIA-
ckoro konnerd. M noTomy MHOroumcneHHsie
3NUrOHBI, HE OTKPLIBAS HUYEro HOBOTO, Ko Bec-
KOHEYHOCTM neperHauusani ¢GopmynMpoBKK
Dapages 1 4aBANU CBOM, MNOAYAC COBEPLIEH-
HO HEBEePHbIE MPABMNA [N TOKOB.

SneKkTprYeckUi nudT

JleHuy nopowen k QKTYyanbHOMY BOMPOCY CO CBOUCTBEHHOW emy He-
MELIKOM CTPOFOCTBIO M MYHKTYQNbHOCTBIO WM BbiBEN CBOE 3HAMEHUTOE




[BoiiHoi ackanatop

NPABUNO, KOTOPOE M CErOAHA HAU3YCTh 3AYYMBAIOT LKOMBHUKM, O MOTOM
NOBTOPSAIOT CTYAEHTbI SNEKTPOTEXHMYECKMX BY30B.

Kpome paboT no sneKTPpOMArHUTHOM MHAYKUMM Smunuit XpucTh-
aHoBUY JleHL 3aHMMancs ele MHOXECTBOM LPYTUX UCCnefoBaHuid. Bee
ero GYHOOMEHTANBHBIE OTKPLITUS M TPYALI HOXOAMUCE HO CAMBIX MMAB-
HbIX HOMPABAEHWAX PA3BUTUS MONOLONM HAYKM 06 3neKTpUYecTBe.

Tpyaonobue JleHua 1 pa3HOCTOPOHHOCTL €ro MHTEPECOB HEBEPOAT-
Hel. OH Bbin ele reodU3NKom 1 OKEAHOTPApOM, YHUBEPCHUTETCKMM NPO-
$ECCOPOM U COMUHUCTPATOPOM, NPEMOAABAN BO MHOXECTBE Y4eBHbIX
30BEAEHMH, ABNANCH AKAAEMHKOM U HEMPEPLIBHO BEN HAYUYRYIO pabory.
OH HANUCAN HECKOMBKO YHEBHNKOB M PYKOBOACTB, KOTOPbIE MOMb3OBA-
fnMch GONLLIOH NONYNSAPHOCTLIO M BLIAEPXKGNM HE OAHO u3aahue. [pu
3Tom JTeHL, HUKOrRQ HE UCKAM BhIFOfbi, HE HAXUBAMCS HA CROEM TANAHTE.
Ero nekumnn u yuebHuku, ero HaydHas pabota oTNMHANUCh 3aMEYATEMb-
HOM ACHOCTBIO M CTPOTON CUCTEMATHHHOCTLIO. OnbiThl €ro Hbinu BCeraa
TOUHBI, PE3YNbTATE MHOTOKPATHO NPOBEpPeHsl U ybeauTensHbl, «[pue-
mbl, kakue JleHu ynotpebnan npu CBOWMX OMBITAX, — FOBOPMIM O HEM
COBPEMEHHUKN, — ROJMXKHBI CAYXWNTh HOPMOIO LN BCEX APYTUX NoAo6-
HbIX MCCNEeqOBAHVMY.



On npenoaasan 8 Mopckom kageTckom kopnyce, B Muxainosckom
APTUINEPWMIACKOM YYMUNULLE, Y4MTCN Nekuun B [NaBHOM negarormyeckom
MHCTUTYTE M BO3rMABASA Kadeapy duankm u dusmndeckoir reorpadum
B [letepbyprckom ynueepcutete. Beape Bo-
kpyr JleHua TecHunuce monogele nioan — yue-

HUKM M nomouiHuku. Bce 3Hanu Hesasucu- ()

MOCTb €r0 MHEHWW M NOCTYMKOB OT BHELLHMX
BAMAHMIA. 3 3T KAYECTBA XapaKTepa IMunms
XpUCTMAHOBAYA HYACTO HA3HQUASU B KOMUCCHM
NO PA3HbIM LWEKOTAMBEIM Bonpocam. Mabpak-
Helll CHavana pekaHom $UanKo-matemaTnye-

ckoro ¢akynsreta, oH buin 8 1863 rogy ns- U ) v
Bpan pektopom yhusepcuteta. Ho npobbin 8 - )
stou gonxHoctu Heponro. MNonyyme 8 1864 ro- [ "
Ay oTnyck anst nevenus, Jlery yesxaer 3a rpa-

Hiady u 10 dpeepans 1865 roaa ckoponoctux- Maneiitanexrpoasurarens

bupmsr «Allgemeine

HO ymupaeT 8 Pume. Electricitats-Gesellschaft»

N3 wkonsl fleHua BbIWAKM 3ameyaTesibHble
y4€Hble, ChirpaBLLME BUAHYIO POSib B PA3BUTUM
pu3anueckon Hayku. A cam Smununin Xpuctuanosmy Jleny 8 nctopuu du-
3UKM, B MCTOPWUM HAYKM 3QHUMAET BUOHOE MECTO He TONBKO MO CBOMM
HQy4HbIM PE3YNbTATAM, HO U NO HPABCTBEHHOMY OBNKKY, ABNSACH NpK-
MEPOM YECTHOTO 1 BeasaseTHoro cnyxeruns Poccun.

HQYane BCe ABUraTeNM NOMYYanu NUTaHKe OT ranbeai Mueckux barta-

pei. A MOCKONbKY XMMUYECKME MCTOYHWUKM TOKa 061aaany Ypessbi-
4AMHO MQNOM SHEPTOEMKOCTBIO, TO ANS NPAKTUYECKOro ABUraTens Tpe-
6osanock ux mHoro... Hanpumep, Ha noake Akobu Beino ycraHosneHo
TPUCTA OBOAUGTL LMHKOBO-MEAHbIX anemeHToB. [losxe ux yaanoch 3a-
MEHWTL WECTHIOAECATLIO YeTuipbms anemeHTamu [pose. Ho u atoro 6bi-
NO, KOHENHO, CMMLLKOM MHOrO. YTOBb COBEPWMTL NPOMBILLINEHHBIN Ne-
PEBOPOT, HyXHbl Bbiiin BoNee MOLLHBIE MCTOYHUKM TOKA.

Cneaytollein 3aa04el KOHCTPYKTOPOB CTano usobpetenne AoCTA-
TOYHO MOLLHBIX TEHEPATOPOB, cnocobrbix obecneymnts BecnepeboitHyio
paboty anekTpoasuraTenen.

CeroaHs KaXeTcs, Y4TO OYEHb MPOCTO 3AGMEHUTbL NOCTOSHHBIE MATHMU-
Thl yX€ XOPOWO M3BECTHLIMK 3MIEKTPOMArHMTaMK. Ho Tak aymaem mbi
8 XX| seke.

MNneio noaobHOM MaLLMHEl NPUMEPHO B OAHO M TO Xe BPEMS Bbl4BM-
HYNIM HEMELKMI MOKOBO#H BPad Bunbrensm 3uHcTeaeH, NpeanoXneLwmit



OauH 13 nepesix 3NEKTPOreHepaATOPOB
- K € CamoBO 3By KAEHUEM

nuTaTh OBMOTKM BO3DYXAEHMS OT ransBaHW4eckol batapew, u, He3aeu-
CHMMO OT HEro, [ATCKWiA cyaebHbiit yuHosHuk CepeHo XnopT, naobpeta-
Tens-nobutens. JatyaHuH, COeAMHNB reHepaTop ¢ camMoBO3ByXaeHnem
M 3NEKTPOMATHUTHbINA ABUrATENb, 3ASBUI, YTO TAK MOXET MONYYUTLCH He-
4TO BPOAE BewHOro asuratens. Ero upeto easa He nogxsnu Ha cmex. Ewe
B 1775 ropy lNapmxckas akagemus HQYK NOCTAHOBMAQ HWKOTAQ HE
PACCMATPUBATL NPOEKTHI BEYHbLIX ABUIATENEH, OOBLSBUB MX XUMEPOM.

B 1856 roay k BO3MOXHOCTU CO3AATL rEHEPATOP € CaMOBO3Byxae-
HWem npuwen npogeccop [lewTckoro yHnusepcuTeTa U AEHCTBUTENLHDINA
uneH Benrepckoit akaaemuu Hayk Miutean Anbow Méanmk. Yepes tpu
road emy YAANOCk NOCTPOUTL AEMCTBYIOLLYIO MOAENL TAKOTO rEHEPATO-
pa. Ho paboTta Hocuna cAnwikom GKGAEMMYECKMIA XapakTep Aa 1 Beina,
BO3MOXHO, HECKOMEKO MPEXAEBPEMEHHON.

Ho camo npeanoxexne nocTponTs reHEPATOP C 3M1EKTPOMATHUTHbI-
MM OOMOTKAMM 3BYYOSIO BECbMA 3AMAHYUBO HA POHE HECOBEPLIEHHBIX
NOCTOAHHBIX MarHuTos. M npobrnema camoso3byxaeHus npusnekna
BHUMAHWUE KOHCTPYKTOPOB.

B 1866 rony B MaruecTepe 6bint NOCTPOEH 3M1EKTPOreHEPaTop € 3eK-
TPOMArHUTAMM, 3AMEHUBLLMMK NOCTOAHHBIE MarHuTel. OBMOTKM camo-
BO3BYXAEHMS MUTANUCE TOKOM OT MUNEHBKOW MATHUTO3NEKTPUYECKOM
MALLIMHBI.



MocTeneHHo nNpuHUMN caMoBO3BYXAeHNs 3QBOEBLIBAN M30BpeTa-
TENLCKYIO MBICTb B Pa3HbIx cTpaax. M yem Bonble nsobperarenen sa-
HUMGOMUCh KOHCTPYUPOBAHUEM ITUX MALIMH, TeM Bonblue Cnopos U cy-
AebHbIX NPOLECCOB PA3ropanocs BOKPYr Npobiem NpuopureTa.

B cepenune XIX cronetns B lepmanmnn sapabo-

TANO KPYNHOE 3NEKTPOTEXHUYECKOE ObbeauHeEHHe,
KOTOpPOE HAYMHANO C BhiMyCKa TenerpadHbix anmna-
PATOB M HEMYAPEHBIX AETANEW K HUM, Q 3ATEM,
KOrAQ BO [IQBE NPEANPUATUS BCTAN TANAHTAMBLINA
usobperatens v npeanpuHUMaTens SpHeT BepHep
doH CUMEHC, 30HSNOCh M3TOTOBNEHMEM PO3NMY-
HOTO 3NEKTPOTEXHUUYECKOTO 0B0PYAOBAHNS.

OpHcT Beprep ¢pon Cumerc bbin cTapumm 13

YeTbipex BpPaTbEB-UHKXEHEPOB, BHECLUMX CyLlecT-
BEHHbI/ BKIQA B HOBYIO OTPACHH 3NEKTPOTEXHUYE-
CKOM MPOMBILLNEHHOCTH.

DpHCT nonyuun obpasoBaAHWE B QPTUINEPMIA-
CKOM MHXeHepHO wkone B bepnune n po 1849 ro-

AQ CRyXun B I'epMGHCKOf;I apMun. MMmenHo Tam 3pHCT BepHep
BMepBble NPOABMNACHL €r0 usobperartensckas Xun- Pon Cimenc
(1816—1892)

ka. M 8 asoauats nate netT 3pHCT BepHep nonyuwn
NPMBMAETUIO HO CMOCOH raNbBAHUYECKOrO 30M0Y4e-
HUs U cepebpenus. [lns peanusauum 3obpeTeHns OH B KOMMNAHUU € TO-
Bapuiuem ocHoBbisaeT B bepnune ceoit nepseiit 3asoa. [ena uHxene-
pa-npeanpuHumatens SpHcta BepHepa don Cumenca nownu secsma
ycnewnro. B 1843 roay Cumenc otnpaenset asaauatuneTHero bpata
Kapna Bunbrensma, takxe uHxeHepa, B AHTIUIO Afi9 OPTAHU3ALMKM TAM
otpenenus bepnuHckoro npeanpustus. 3atem k Kapny Cumency npuco-
eaMHAITCA M ocTanbHbie 6pates — [aHc u Ppuapux, Takxe nony4ms-
wue nHxeHepHoe obpasosatue B [epmanmm. CTas co BpemeHem camo-
CTOATENbHBIMM NPEANPUHAMATENSIMU, BCE OHW OTIIMHONIUCH CMENION M30-
BpeTaTensckoMi MLICIBIO U NPEANTPUHMMATENBCKONW XBATKOM.

B 1844 rogy npasutenscteo komanamposano prcta Beprepa don
CumeHca B QpTUANEPWIACKME MACTEPCKME ONS COBEPLIEHCTBOBAHMS
B3PbIBHOM TEXHMKK. 3ATEM €0 BBENM B COCTAB KOMUCCUM NO CTPOUTENb-
cTBy TenerpadHbix nuHui B [1pyccuun. 310 NOCAYXMNO TOAYKOM ans Le-
Noro psaa ero 3obpeTeHuii, B HaCTHOCTH, LIMPOKO PACNPOCTPAHEHHOM
MOLUMHBI At U30NIMPOBAHMS NPOBOAOS ryTTanepyeid. Bmecre ¢ mexanu-
kom Morannom leoprom [anbcke Cumenc ocHoean 8 bepnune ewe
OQMH 3GBOA NO NPOM3BOACTBY TenerpadHbIX annapartos. 3a nocneayo-
wue rogs TenerpadHeie nuHMK dupmel «Cumerc n fanbcke» cafzanm
MHOTHe ropoAa He Tonbko 3anagHoi Esponsi, Ho 1 Poceuu.

14 — 3543



v
~2¢ ’

Konbueeroit akops 1 konnektop pamma

Obnapas npekpactsim yyTeem, crapunii CumeHc cpasy oueHuBaet
3HOUYEHME MPUHLMNQ COMOBO3DYXAEHMS ANS INEKTPUYECKMX MALIMH
M CO3LAET OAMH M3 NEepBbIX NoAoBHbIX renepatopos. OH 3akpennset 3a
coboit npaso Ha n3obpeTeHue 1 pacnopsxaetcs, 4Tobst ero 6pat Kapn
Bunbrenbm B3sin aHmuickuit natert. B nuceme 6paty oH nuwet: «...ma-
wuHa ByaeT rotosa Yepea Heckonbko AHer. CAenan M Thl M3bICKaHMS,
410661 Yaiinba, KOTOPbIA TaKXe BIM30OK K TOW Xe Leiu, He onepemun
HOC. MArHUTHOE 3NEKTPUYECTBO CAENOETCA felleBbiM, CTOHET AOCTYMHbIM
M PDUMEHUMBIM NS OCBELLEHUS, FQNbBAHOMETANNYPIMM U T. 4., 4 AAXeE
MQJIbIE 3NIEKTPOMArHUTHBIE MALMHBI, NONYHAIOWME CHly OT BONbLIKX,
CTQHYT BECHMA MONE3HbI...

Bepnun, 4 nekabps 1866 r»

N mecsay cnycts «anrnuitckity Camenc npepctasnsiet 8 Kopones-
ckoe 0BLEeCTBO JOKNG/ O HOBOM NPUHUMNE KOHCTPYUPOBGHMA 31EKTPO-

reHepaTopos.
17 susaps 186/ ropa ot ume-
- . Hu DpHcra BepHepa Cumenca

e ) = npodeccop Marnyc uutaet B bep-
NIMHCKON AKQAEMUK HOYK AOKNAA O
npuHuMne camosoabyxaenus. B ue-
nax 3akpennerus npuopurera Cu-
MEHC [OeT HOBOMY NPUHUMNY Ha-
BapabanHsiit aKopb Gupmbl 3BAHME  AMHAMOB/IEKTPUYECKOTO,
«Cumenc u [anscke» a camoBO3BYXAAQIOWMACA reHepa-
TOP HQ3LIBAET 4] HOMO-MGOLWWHOM.

HaseaHue npuxusaercs, u ckopo

800DLLE BCE rEHEpPATOPbl MOCTOAHHOTO TOKA HAYWHAIOT HO3bIBATL «M-
namo». Cumenc Bcsyeckun ToponuTt cbopky nepsoro redeparopa. Ho
HErO [LOXOOST CBEAEHWS, Y4TO NOYTU OLHOBPEMEHHO NATEHTbI HA AUHAMO-
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[unamo-mawuna [pamma Hunamo-mawmna dupmbl «CrumeHc
C KOMbLEBBIM SKOPEM u [anscke» ¢ 6apabarHbim gKOpem

MQALUMHBI MOMYHYUIK M HECKONBbKO u3obpetartenei B AHrmum, roe ewe
B 1863 rofmy uHTepecHylo KOHCTpykuMio npefnoxun leHpu Yaiinsa.
M-06pa3HBI 2NEKTPOMGIHUT €O reHepaTopa MUTANCS OT OTAENLHOro
HeBOoMbLIOTo SNEKTPOMATHUTHOTC BO3BYAUTENS.

Hrobbl npenctaeut cebe roHKy HOBBIX M3OBPETEHMH, HANOMHMM,
YTO HA TOM X€ 3ACEAaHMHU UneHsl Koponesckoro obLecTsa BeICyLLIANM
elle OAWH AOKIQL HQ 3NEKTPOTEXHUYECKYD TeMy. Mx konnera Yapns
Yutcton npodeccop duankm Jlonponckoro Koponesckoro konnemxa
pPaccKasan o NAPANIENsHOM COEAUMHEHWU OBMOTOK 3MEKTPOMATHWTOBR
c uenbto gxops. [oaxe Takok reHepaTop NONYYMT HA3BAHKE LIYHTOBOM
MALKHHBL 1 ByneT NpUsHaH Bonee COBEPLIEHHbBIM, HO 3TO NMPOM3ONAET
JMLWb NIET YEPE3 AecsTh...

OpHuUM M3 HEQOCTATKOB MNEPBbLIX 3MNEKTPUHECKMX MALLMH SBASNACH
CHIbHAS MYNLCALMS BbIPABATHIBAEMOrO TOKa 1 BbicTpoiid neperpes. He
csobopneH Bbin OT 3TUX HegocTaTkos u renepatop Cumenca u lanscke
c apyx-T-o6pasHbim akopem. CUMEHC NOHWUMAN 3TO W MOCTABMA Nepea
CBOMMM COTPYAHMKAMM 304A4Y YCOBEPILEHCTROBGTH KOHCTPYKLMAIO AKOPS.

B 10 Bpems Bo PpaHumnu Ha 3asoe yxe 3HaKoMou Ham «KommnaHumm
AnbsHcr» pabotan ctonapom 3ekob Teodun Ipamm. 3aHumancs oH pa-
6OTAMK NO U3TOTOBNEHMIO 3NEKTPOrEHEPATOPOB LS NUTAHUA OCBETH-
TeNbHbIX YCTAHOBOK M BbiNl, KAK BEISCHWIOCh NO3Xe, BECbMA NPEANpPUrM-
umBbIM Yenosekom. B uiorne 1870 roga Bmecte ¢ TEXHUKOM TOM ke dbup-
Mol Opanem Jlyn Wapnem a'Meeprya [pamm Beinpasun natest Ha




FEHEPATOP € COMOBO3BYXAEHUEM, UMEIOLIMIA KONBLEBOMN SKOpb, HO Be3
3ybuoB. Ha konbLeBoOi cepaeyHUK HOMATHIBANACH 3OMKHYTasi 0BMOTKQ,
COEAMHEHHAS C KONNEKTOPHLIMWA NAACTUHAMM.
Cnoso «KONNEKTOP» B3STO U3 NIQTLIHM W O3Ha4aeT «cobupatens». Kon-
neKTOp BJ'IeKTpVHeCKOH MOUWKMHBI HE YTO MHOE, KaK COBOKyﬂHOCTb naionu-
pOBOHHbIX Apyl’ oT Apyra nnacTyH, pGCﬁOﬂO)KeHHle HQ ﬂKOpe MQUWKHbDI.
ﬂnClCTVlel ﬂpMCOe,ﬂMHeHbl K KGTYLUKOM O6MOTOK pOTOpG, U NO HUM
CKONb3AT TOKOCbEMHbLIE WETKH, O6eCﬂe‘4MBOﬂ HeﬂOﬂBM)KHbIﬂ KOHTQAKT
C NOABUXHbBIM AKOpEM.
Mawwuna Mpamma okazanacs secsma yaadHon. Nynbcaums ssipaba-
THIBAEMOTO TOKa cTana merbue, Kpome Toro, usobpertarens nucan, 41o
CEPREHHUK FKOPS MOXET BbiTh CMIOLIHEIM, O MOXET
HABWMPATECA M3 OTAENBHLIX NPOBONOK, Y4TO YMEHb-
WKT NOTEPM MOLWHOCTM HA €ro HarpesaHue. T
\ NPEUMYLLECTBA BbiNiK HACTOMBKO SBHBIMU, YTO BCKO-
pe AMHAMO-MALLKMHBE [ PAMMA CUNBHO NOTECHMAM HA
PLIHKE rEHEPATOPbI APYIMX TUNOB.
Y7066 BbIAEPXATE KOHKYPEHUMIO HOBbLIX reHe-
paropoe [pamma, Cumescy cnenoBano BHeCTH
B CBOK KOHCTPYKUMIO KOKWE-TO YCOBEPLIEHCTBO-
BAHWSR, HO TAK, YTOBLI OTPaaUTh cebs OT NATEHTHBIX
MCKOB. DTO YAANOCH CAENATh MMABHOMY UHXEHEPY
ero ¢upmol Ppuapuxy ledHep-AnsteHeky. Ms-
BECTHO, 4TO u4em 6OMbLAS MOBEPXHOCT AKOPS
MPOXOAMUT NOA MOMOCOM INEKTPOMATHUATA, TEM UH-

Anes sausp [ purophesi BYKUMOHHbIA Tok B Hem Bonbue. [epHep-Anbrenek
Cronetos BLITAHYN KOMbUO [pamma & wwim ap, caenan ero
(1839—-189¢) B Buae 6apabaHa, BHEC elie HEKOTOPLIE MaMEHe

Hus, u... npepnpuste «Cumenc m [anbcke» npu-
CTYRWNO K BEINYCKY HOBBIX «CODCTBEHHBIX» FEHEPATOPOB.

CepbesHoi npobnemoit s INEKTPOTEXHUKOB SBASNOCH KOHCTPY-
MPOBOHME MATHUTHOM LIENM 3MeKTPUHECKON MawnHbl. bonbLimkcTao pe-
nanu ee «Ha rnasok». HMkakMx meTofoB pacueta He cyulectsosano. Ho
UCMONLIOBAHUE BOMBLIOTO KOAMHECTBA XENE3Q O3HAYANO 3HAYUTEND-
HblE NOTEPKM HA HATPEB BHXIEBLIMM TOKAMM. A €CNM KERe3a OKO3biBa-
N1OCh MANIO — CTPGAAN MATHUTHBIN NOTOK.

B 1872 roay noueHt Mockosckoro yuusepcuteta Anexcanpp pu-
ropbespy CToneTos NPeacTaBM ANs 3AWMTE AOKTOPCKYO AUCCEPTALMIO
«MccnepoBanve 0 PyHKLMM HOMArHUYEHUs MArkoro xenesar. Paboras
8 nabopatopuu l'yctasa Kupxroda e lenpensbepre u y Bunsrensma Be-
6epa 8 [ertunrene, Cronetos npogenan mHoxectso onsitos. B 1872 ro-
Ay O: BMiepBhle MOKA3AN, YTO 1P YBEIMHEHMH HAMATHUYUBAIOULETO NOANS
MC "HUTHA.I BOCMPUWI MUMBOCTh KENe3a CHAYANa BO3PACTAET, A MOTOM



HQYUMHAET YMEHbLIATBCS, M CHSI KPUBYIO MAFHUTHOM MPOHULAEMOCTH
beppomarnetika (Tak HasbiBaemyto «kpusyto CTonetosar).

Bunsrenom Dayapn Bebep — Hemeuxuin ¢usmk, 4neH-koppecnow-
aeHt bepaunckon akapemmn Hayk. Ero ocHosHble pabotei noceaweHs
371EKTPOMATHETUIMY.

B 1833 ropy on amecte ¢ Kapnom [ayccom noctpoun nepesii B [ep-
MOHMM 3NEKTPOMArHUTHLIA Tenerpad. 3aTem CAENAan HeCKONbKO HYpes-
BbIYAIHO BAXHBIX M MHTEPECHBIX TeopeTudecknx pabort. M s 1854 roay
BbIABMHY/I TEOPMIO MOTHUTHBIX QUMNONEA — 3NEMEHTAPHBIX MOTHUTOB.
B 1871 rogy Bebep noctpoun nepsyio 3neKTPOHHYIO MOAENb ATOMA
W NPEANONOXUN Ero MIAHETAPHYIO CTPYKTYPY.

B 1880 ropy Hemeukuit ¢uamk, unen bepnuu-
ckor akagemuu Hayk Imunb [abpusns Bapbypr
OTKPBIN SIBNIEHWE MATHUTHOTO rMCTEPE3NCa.

rMCTepe:‘lMC — TEPMKUH NPOMUCXOANT OT rpeqe-
CKOTO CNOBQ «OTCTABAHME». MArHuTHbIN ructe-
PEe3NC — 3TO gBNEHUE 3ANA3AbIBAHWA HAMAr-
HWUYEHHOCTY* BEWEeCTBa oOT Bbl3blBDlOLlle;t Ero
HAMPAXEHHOCTU MATHUTHOTO NONK. npu UMKAIN-
HECKOM U3MEHEHWN HANPAXEHHOCTH MATHUTHO-
ré Nong M3MeHeHMe HAMATHMYEHHOCTU MH30-
6PO)KGGTC§| nertnen rmcrepeanca.

OH pokasan, 4To UMKNKYecKoe NepemarHuym-
BAHME Xemne3a CBA3OHO C MOTEPSMM MeXaHWye-
CKOW, O CNeAOBATENBbHO, M SNEKTPOMATHUTHOM

3Heprn. A NposBASIOTCS 3TU TMCTEPE3UCHbIE NoTe- ounbrensm Sayapa
u B Harpese. B 1881 roay Bapbypr Hawen ceass Bebep
P P v Sapbyp (1804—1891)

MEXAY 3TUMU NOTEPSMM U MOLLAABIO TUCTEPEINUC-
HOM netnu. A  OMEPMKAHCKMA 3NEeKTPOTEXHUK
Hapna lMpoteyc LLtednmen npeanoxun smnupuyeckyo popmyny ans
OnpeaeneHns 3TMx Nc. :pb. 1enepb KOHCTPYKTOPbI CMOTIM NEPERTH XOTA
6bl K NPUMEPHOMY POCHETY, O CMEAOBATENLHO, W K Bonee crporomy
npoexkTMposanmio. [lo TOro KOHCTPYMPOBAHWE >NEKTPOMArHATOB 3a
PAMKU MHTYMLUMW n3oBpeTaTeneit He BbiXOAMno. M 310, ectecTserHo,
CAEPXMBANO PAIBUTUE HOBOM TEXHUKH.

B 1880 roay amepukanckuit npomeiwneHHnk Xaipam Makceum, nso-
BpeTaTens aBTOMATUHECKON BUHTOBKM, CKOPOCTPENbHON MYWKU 1 CTaH-
KOBOTO MynemeTd, a TAKXKe M3BECTHOM MOOENM CAMONeTd, npemo-
XU yCOBEpLWEHCTBOBATL 3ybyarteil sikopb [launMHoTM, npocsepnus
B HEM BHYTPEHHME KOHQMbI A5 BEHTUASUMN. A OMEPUKAHCKMA 31EKTPO-
TexHuk Tomac Ansa DAMCOH B TOM Xe rofly 3QnaTEHTOBAR SKOPb, HG-
BPAHHEIN M3 OTAENbHEIX MNACTUH, U30AMPOBAHHBIX APYT OT APYra AUCTA-
MU Bymary.
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Metns ructepeavca JMHAMO-MAWNHA DAMCOHA € HUXHIAM
ans ¢)epp0MorHeTMKo pacnonoxeHuem gKkopa

Tak, k koHuy 80-x ropos guHamo-mawuHa nonysana sce Gonee
n Bonee COBEPLLEHHYIO KOHCTPYKUMIO. B pnanbHeliwem snekTpuueckue
MALIMHBI TOCTOSHHOTO TOKA B OCHOBHOM HOPALLMBAIN MOLWHOCTb U YBe-
NUYMBANU OMONA30H PEFYNIMPOBAHMS HACTOThI BPALLEHMS. [1pUHLMIK-
QNBHBIX M3MEHEHUM B UX KOHCTPYKLMM yXe He npoucxoguno. Crpounu
MX B OCHOBHOM MO #HOMBWAYQNBHBIM NPOEKTAM MM HEIHAYUTE  bHBIMM
napTusmu. W 370 TOPMO3UIio UX pacnpocTpaHEHue.

8 1932 roay B Howelt crpare Bbinn pa3paboTaksl U NOCTPOEHLI NEp-
BHIE CEPUM MALLMH MOCTOSIHHOTO ToKa MolwHocTbio casie 200 kBr. Ma-
FOTOBNEHUE KPYMHBIX MAWMH NOCTOSHHOTO TOKQ 6bINO COCPEAOTONEHO
8 Jlenunrpage na 3aeofe «InexTpocuna» U Ha XapbKOBCKOM 3NEKTPO-
MGOLWKHOCTPOUTENBHOM 30BOJE.

Ha sasope «3nektpocuna» ¢ 70-x rogos BeiNyCKancs 1 reHepatop fo-
CTORHHOrO TOKa mowwHocTbio 9,5 MBT 1 ¢ Hanpsxkennem 930 B, npe-
BOCXOLMBLINIA MO CBOMM TEXHUYECKUM AOHHbIM TEHEPATOPLI NOCTOSHHO-
ro ToKa BO BCem mupe. beino paspabotaHo u uenkuTano 0bopyRoBaHME
NS NMHAM  3IEKTPOMEPENAYM NOCTOSHHOIG TOKA MPOTHKEHHOCTHIO
2400 «km: Skubactya—LleHtp ¢ Hanpsxkernem 750 kB 1 mowHocTsO
6300 MBr.



- Bpemsi NpUMEHEeHUs | --—




CTb TOKOM COBET Yy MyApbiX Nofgen: KOraa AOAro U ynopHO npecneay-

elWb KAKYIO-TO UeNb, O4eHb NONE3HO BPEMS OT BPEMEHM OCTOHABMM-
BATLCA M OMNAABIBATLCA HA ﬂpOﬁAeHHblﬁ nyTb. Tak CKa3dTbh, noABeCTU He-
KOTOPbIE UTOTH.

Hawa kH1ra o6 nctopun anexTpuyecTsa 1 MArHETU3MA, O TOM, Kak
FIOAM MO3HAKOMMAKUCE C 3TUMM ABNEHMAMM, KAK OT MUPUHECKMX NPEp-
CTABNEHMI MEPELLNM K BONPOCAM, Y4TO OHM COBON NPeacTaBasioT M Ka-
KMM 30KOHOM MOAYMHAIOTCS. M HaKOHEL, O TOM, YTO Mbi MOTIU Bbl nony-
4WTb OT UCMONB3OBAHMS NEKTPOMATHUTHBIX 3PdekToB. Tak yx ycTpoeH
4ENOBEK, YTO M3 BCErO XOHET MU3BNEUL HEKYIO NPAKTUYECKYo nonbk3y. Ha
3TOM 3UXAETCA NpOrpecce.

Mbi ¢ BOMM MO3HAKOMMUAUC C CAMBIMWA APEBHUMM PA3MBILLNEHUAMM
O TAWMHCTBEHHOW CMNE MATHWTA W 3NEKTPUYECTBA, NOBLIBANM U B 3MOXE,
KOTAA y4eHble War 30 LWATOM MbITAMMCh C NOMOLWBIO OMLITOB 1 TEOPHM
YSICHWUTL cebe 3aKOHbI, KOTOPbIM 3TH CUMbI MOAYMHAIOTCA. YBUAEM, KOK
NPGKTUKM, NOKA GU3UKK M3 OTAENbHbIX PEHOMEHOB CKNAQLIBANM OBLYIO
CTPOMHYIO KAPTUHY, CTAPANUCE NPUCTIOCOBUTE OTKPLITEIE ABNEHNS K TPE-
BOBAHMAM XM3HU ObLecTsa.

HasaiTe W Mbl OCTAHOBUMCH BPEMEHHO HO AOCTUrHYTOM BENUKMMM
u nonpobyem B3msHYTs ganslue, B kKoHel XIX cToneTus, Koraa Hakonus-
LIMECH 3HAHWA, KAK B3Pbi8, B TEHEHME HECKONbKWUX NeT CO3AANMU COBEp-
WEHHO HOBYIO CTYNEHb LIMBUIM3ALMM, CO3AANMN TOT SNEKTPUUECKMI MUP,
BHE KOTOPOrO HE CMOTNA Bbl CEroAHA BbIXMUTL 6ONLLIAS YOCTb HOCENEHHS
3emnn...

Haunem ¢ camoro Hauana. MNonb3a oT MArHMTa ApeBHUM MyapeLam
6bi1a NOHATHA. MArHUTHAS CTPENKA MOXET CAyXWTb NyTeyKa3aTenem.
Kpome Toro, marHut 6yaro 6er neumnn. Benomuure goktopa Munsbepra.
A uyto pasano Ham anektpuyectso? Mckpel, monkuio... CoMHUTENBHAA
nonb3a. Xopowo, 410 PparknuH 1 JIOMOHOCOB HAY4MAM HAC 30LWM-
(LLQThCA OT rPO3bi FPOMOOTBOAAMU. HO 4TO Xe Aano Tonyox NpoKTHye-



CKOMY MPUMEHEHUIO HEBELOMOW 3NEeXTPUYECKOMN Cunbl? [1ocmoTpum B Ha-
yano XIX sexa. 1802 rog. MNpodeccop lNetepbyprekoit meanko-xupyp-
rmyeckon akapemun Bacunuin [NeTpos 3axuraer snekTpuyeckyio ayry,
obelwatoulyto AaTb HOBbIA MCTOYHMK CBETA M NOBEANTL TbMy HOUM. Benn-
koe oTkpbiTHe. Ho oHo He BhixoauT U3 cTen nabopatopuu. Ecnu corna-
CUTbCA, YTO 3TO HAHANO NPOKTUKM, TO BOMLTOB cTORG Obin M30BpeTeH
euwle paHbuie. Het, He To...

A sot ewe para: 1832 roa. bapon MNasen fssosuy Ulunnunr ¢pon
KaHwraar ycranaenusaer mexay 3umnnm asopuom B Cankr-lNetepbyp-
re u MUHUCTEPCTBOM NYTEN COOBLUEHMS INEKTPUUECKYIO TenerpadHyio
ceasb... CmoTpute-ka, 310 yxe He nabopatopus. [Toxanyi, nmeHHo co-
3aaHve Tenerpada U eCTb UCTUHHOE HAYANO NMPAKTUKM, MTOTOMY YTO BCE,
COENAHHOE PaHEee, NPUHAANEXANO HayKe.

B Tom xe roay Ha ocHoBaHuu uccneposahuin Amnepa n Papages,
BbISCHUBLUMX 3QBUCUMMOCTb MEXAY MEXAHWYECKON SHEPTUEN M IHEPTMEN
3neKkTpU4eckoi, [MKCK CTPOUT NEPBYIO MATHUTOSNEKTPUHECKYIO MALLW-
HY, cnocobHyio NpeobpasoBLIBATL OAMH BKA 3Heprimn B apyroi. [Tpon-
OET COBCEM HEMHOTO NET, W MOLLHbLIE 3MEKTPOreHepartops!, NPABHYKM
MaLwmHbl [TUKCK, MOTOHAT NOCTOSHHBIA M NEPEMEHHBINA TOK MO NPOBOAAM,
3AXKCYT MUITIMOHBI JIAMI HAKANMBOHWS ¥ BAOXHYT HOBYIO XWU3Hb B MPOM3-
sofcteo. Haunetes Ha 3emne Hosas DJTEKTPUHECKAS SPA.

PoxaeHMIO 3NeKTPOTEXHUKU W ByfAeT MoCBAWeHa TPETeN, 30KMOUM-
TENbHAS YACTb KHATU. | He 3psi TOBOPMA, 4TO Nepea BamMu UCTOPHS SNeKT-
pudecTea. Bpems, B koTopoe cyabbe yroaHo 6bino NnomMectuTs HAc ¢ Ba-
MM, eLUe HE UCTOPMS, 3TO €lile COBPEMEHHOCTb, [103ToMy He ceTyiTe Ha
QBTOPQ 30 TO, YTO OH HE PACCKAXET BOM O TEXHUYECKMX AOCTUXEHMUAX
koHua XX 1 Hayana XX| sexos, a ocTaHoBUTCS Ha $AKTAX, yXe OTMbIB-
WKX MO TEYEHWIO BEMMKOM pekn BpemeHn. Hawa kHura ob wmctokox,
0 TOM, C 4€ro Hauancs okpyxawowui nac SNEKTPUYECKMUIA MAP.



Civ OCMOTPETh HA XPOHONOMMIO HAYYHO-TEXHWYECKOrO NPOrpecca,

ETPYAHO 30METUTb, 4TO OH HMKOIAA HE ABMXETCH pasHomepHO. [ogsl
W OECATMNETMA MOTYT NPOXOAUTL B CNOKOWHOM Be3geicTammn, a notom
BAPYF HauuHaeTcs BypHoe paseuTue. [ToaBISIOTCA HOBBIE TEXHUYECKHME
NPUHLMMb, M30BpeTaTent NPUAYMEIBAIOT HOBBIE MALUKHbLI, CO3AAIOTCS
HOBbIE TEXHONOTUM. ..

Ha camom gene, HaBepHOE, «TUXWE TOABI» HYXHbI 418 TOro, YTOBSI
HAKOMMAKUCE NPOTUBOPEHUS, CO3PENM HOBEIE TPEBOBAHUS U NOATOTOBU-
fIMCb YCTIOBMA ANS «B3PbiBa». Mei 3TON «TMXOH paboTh» NPOCTO He Bu-
AWM, KOK HE 3amevanu cospemeHHukin Amnepa, aaxe Papages n Maxkc-
BENNA UX NOATOTOBMUTENBHEIX TPYAOB AN BypHOM 3noxu koHua XIX — Ha-
wana XX cronetvs. M Bce xe Henbas He yamenatscs. Deas v 6abyuixu
MOMX YMTATENEN ELLE MPEKPACHO MOMHSAT KEPOCHMHOBLIE NIAMNLY, NEYHOE
oTonNeHKe B TOPOAAX, TenedoHbl ¢ PA3AENeHHbIMN TDYBKAMM 1 MUKPO-
$OHAMU, YKPEMIEHHBIMWU HO CTEHE, M AETEKTOPHLIE PAAUONDUEMHUKM.
JNlamnoBbie xe paaMONPUEMHUKU-HOBUHKM BbINK BENMYUHOM ¢ HeBonb-
WOl xonoaunbHk. To ecTh 30 BPEMA XM3HWA ABYX-TPEX NOKONEHWHA OK-
PYXAIOWMI HAC MUP BeLLEH PA3UTENBHO Nepemeruncs. M Havano stomy
MIMEHEHUIO NONOXMAN BCe Te COBBITUS, KOTOPbIE BbiNy ONUCAHSLI B NPEA-
WECTBYIOLWMX TABAX.

JNeKTPUYECKMI CBET U HOBEXAA HO NPUMEHEHUE SNEKTPUYECTBA AN
COBEPLUEHUA MEXAHMYECKONH paboTtel Bbm ceepkaowmm Onumnom,
ROBPATECA A0 KOTOPOTo MEYTAMM MOAM HOYKM U TexHukW. Ho ans sToro
HYXHO BbIIO CNEPBA HAYUUTLCA NPOM3BOANTL SNEKTPOIHEPIMIO, TO ECTh
NPUAYMATb, CKOHCTPYMPOBRGTL U MOCTPOMUTL 3NeKTporeHepatopsl. [lycTs
CHAYANA — NOCTOAHHOTO TOKA.

3atem OCBOWTL Mepefady 3NeKTPOSHEPTMUA HA PACCTORHWE, HTODHI
MCMONb3OBATL B€ MIABHOE NPEUMYLLECTBO. M nepeaasaTts Tak, 4Tobb B K-
HWM NEPesayu He Tepsnack 6oAbWAA YGCTb SHEPru, BEPGBATLIBOEMON
MALIWHAMM, TO €CTo AOBUTECS BBICOKOTO KO3DPUUMEHTA NOAEIHOTO AEH-
crens — KIMO. A yx notom npuaymeisats npubopst 1 annapars, KoTo-
pie ByayT noTpebndts 3NEKTPOSHEPIUIO HO TPUEMHOM KOHUE MMHWM
W NPEBPALLATL €€ B APYTME Bibl HEOBXOAMMON HENOBEKY SHEPTNK: B CBET,
B TEMNO U XONOA, B MEXQHMYECKYKD CHNY U ABMXEHME, B TEXHONOTMHE-
CKMI Mpouece, v Tak ganee, u Tomy nogobroe... Moaxe or npocto-
ro 3neKTpUYeckoro Tenerpada MNoAY NepenayT K nepefase coobeHui
C MOMOLLBIC INEKTPOMATHUTHBIX BOMH, NPUAYMAIOT PAAMONAMMbI, OT HUX
YRAYT K TDAH3MCTOPAM M UHTETPANBHbBIM CXEMOMMU AANBLIE MO MYTH MUK-
POMUHWUATIOPU3AUMHM, K TEXHOMOMMSM HO MONEKYNSPHOM YPOBHE, BEP-
HYBLUMCb K NAryLwikam [anbBaHy, yueHbie nepenyT Kk obbeauHenmnio ¢ buo-



norueid... Ho 3gece UCTOpUS yxe 30KOHYMBAEBTCS W HACTYNAeT vepef
baHTacTUkuM. A 3To He Halld Tema. Mbl ¢ BOMM MOKAQ HOXOAMMCS BO BTO-
poi nonoswure XIX cTonetns, Bauxe ko BTOPOMN €ro TPeTU.

bl MOMHWM, YTO HeCTb OTKPbITUS BOALTOBOW AYrv nNpuHagnexut Ba-

cunuo Bnapumuposuuy etposy, npodeccopy dusmkm Metep-
BYPrckon MEAUKO-XUPYPIUYECKON OKOAEMMM, O YEM OH COM M HamMcan
B cBOEM KHUre «M3BECTUA O raNbBAHU-BONBTOBCKMX OMBITAX», U3LAHHON
8 1803 roay. Cemb net cnycTs T0 Xe OTKPLITUE HE3ABMCUMO OT | leTposa
NOBTOPMA 1 NPOAEMOHCTPUPOBAS CBOUM KOMNEram AHIMWMCKMIA YYeHbIi
Femppu O3su. D10 6eino Havano XIX cronetvs. Mexay Tem nepsbie
NPAKTUHECKM NPUTOAHbLIE AYrOBble NQMMbLl NOSEUAMUCH NI MONBEKQ
cnycTs. B uem xe npuumMHa TAKOKM 30aEpXKMUe

Kak Hu cTpaHHO, MoK AOBONBHO AONTO HE YMENU UeHnTs ceeT. [pu-
MWTUBHAS XU3HE APEBHETO 0BWECTBO 8 OCHOBHOM HAYMHANACH C BOCXO-
AOM COfHLA U NPOAOAXANACH A0 HACTYNNEHNS TeMHOTh. C BO3HMKHOBE-
HUEM FTOPOAOB U YCIOXHEHWEM ODLLECTBEHHON XM3HM AHSA CTANO HE XBA-
TaTe. M Ans ero NpOANEHUs MOMb3OBGNMCL CBETOM OTKPHITOMO OFHH:
baKenos, MACNAHbIX CBETUIBHUKOB, PEAKO — AOPOrUX BOCKOBLIX CBE-
Yei, KOTOpPLIE ABNSANCE NpeameTom pockown. Mx ctanu genats s MNapu-
xe 8 X| seke.

MioBonsiTHO, 4TO BO BPEMEHA LAPCTBOBAHMA GPAHLY3CKOTO KOPONa
®ununna Kpacreoro Bbimv M3aaaHbl 3aKoHbl MPOTHE pockowu. B Hux
ynoTpebnenne a80CKOBBIX CBENEN PA3PEWAnsoCh MUlllb Y3KOMY KpYry
rIpMJ],BOprIX BbICOKQOIO ﬂpOMCXO)Kﬂ,eHMﬂ. HO aaxe s KOpOﬂeBCKOM
ﬂBOpue HA ﬂMpOX 3anbl oCBEWANUCh AbiMHbIMK ¢GKeﬂOMM, KOTOpre
CﬂyI'M ﬂep)KGJ'IVI B pyKGX.

Esponeiickue ropoga paxe 8 XV seke sosce He ocsewanucs. Kaxk-
AbIA UMYLKA fonxeH Buin 6pate ¢ cobor cnyr ¢ ponapamm, Tobsl He
TONBKO HE CNOMATL CeBe HOMM HA Y3KWX M3PbITEIX YIULAX, HO U He BbiTh
orpabnernsim. Ho nocteneHHo camo passute roOpoOACKON XMU3HW NOC-
TABMNO NepPea BAACTAMM NPOBNemy OCBELLEHMS.

B XVI cronetun napuxckas nonmums notpeboBana ot AOMOBNGAE b
LEB B A€BAT: HYACOB BEHEPA BLICTABAATE B OGHOM U3 OKOH HUXHETO 3TAXA
LOMAa 3axxeHHbin doHaps. A 8 1662 ropy abbart Jlopat ge Kapandd
NOMYYUN NPUBUIEMMIO HA OpraHu3aumio B ropogax PpaHumm aprenei
bAKeNbLLMKOB 1 POHAPLIMKOB, KOTOPLIE 30 NAATY COMPOBOXAANM 3Q-
NO3AABLIMX NYTHWUKOB.

IMonosux XIV nosenen nocrasute doHapHbIe CTONBbI ¢ MACNSHBIMU
CBETUIIBHUKAMM NO YIAaM NAPUXCKUX ynuu, Beina gaxe snibuta megans
no NoeoAy 3Toro cobbitus.



B 1786 roay dpanuyackuin uixernep n xummnk Oununn IleboH npea-
NPWHAN NEPBbIE ONbITHI RO NPUMEHEHMIO FA30BOTO OCBelleHns. A B ca-
mom koHue XVIII seka 8 ARrnun GoHApSAMM CO CBETUNBHBIM ra3om Buina
060pyaoBaHa MaHy}aKTYpa n3obpeTaTens NapoBoi MALLMHbI Oxerm-
ca Yatra # ero komnansoHa boraroro sasoaumnka bontoHa.

B 1804 ropy 6bino cospaHo nepsoe obiiectso
razosoro ocsellerns. [azoskie koMnaHnu BeicTpo
PACIPOCTPAHUNUCE NO BCEMY MUPY. 7 BCNOMUHAIO
O HWUX, NOCKONLKY B AASbHEMIIEM MMEHHO OHM He-
OOHOKPATHO CTABWAM NANKW B KONEca Nporpeccy
3NEKTPUYECKOTO OCBELUEHMS.

McTopus 3nekTprUecKoro OCBELLEHNA AENNTCS
HQ [1BE YACTU: UCTOPMSA NOMIbI HOKANUBAHUS U MUC-
TOpMA namn ¢ snektpudeckon ayroi. lMpu s1om
nepeble NOMbLITKM MPAKTUHECKM MPUMEHWUTL W TOT
W APYroit BUA CBETUILHMKOB OTHOCATCS MOYTM K Of-
HoMy W Tomy xe spemenn. Oba npuHumna npo-
WKW HENerkuin NyTb PA3BUTHA, NOCKONBKY M30Bpe-
TATENSIM MPWLLAOCH PELIATE HEMANO TEXHUYECKMX

npobnem.
Pobept byHaen n
(1811—1899) pexpae BCEro He CYLLECTBOBANG HOAAEXHBIX
W AOCTATOYHO MOLLHBIX MCTOYHUKOB Toka. Kpome
toro, MMetpos n 381 nons3osanuck Ayrow, BO3HM-
KQIOLLEH MEXAY APEBECHBIMU Yrnamu. Takue yriu Boinu HenposHbl U Bbi-
cTpo cropanu. Buixop Hawen Hemeukni xummnk Pobept byHaen.

OH npeanoxun Mcnonk3oBATh TBEPALIK HATAP, KOTOPbLIK OCTAETCS HA
PACKATIEHHbIX CTEHKOX ra30BbiX PETOPT. M3 KyCcKOB 3TOro Harapa yaa-
BANOCH BbIMUAMBATL CTEPXKEHBKM, KOTOPHIE XOPOLWO NPOBOAUNMA TOK W
B OCAENWUTENbHOM NIAMEHU AYTH CFOPAY 3HOYNTENEHO MEANEHHEe ape-
BeCHbIX yrnei. Ho — cropanu, u kak TOMbKO pacCTOSHUE MEXAY HUMM
yBENUYMBANOCH, Ayra racna. Jns NOAAEpXGHWMA MNaMeHu Cneaosano
BCE BPEMS CNEAMTb 30 PACCTOAHUEM MEXAY CTepXHAMM. HyxHo Bbino
NPUAYMATb MEXAHM3M, QBTOMATUYECKM NOAAEPKMBAIOLLMI MEXDY YIMs-
MW BCE BPEMS OHO M TO Xe paccrosHue. Maobperarenu npeanoxmnm
BENUKOE MHOXECTBO OCTPOYMHbIX KOHCTPYKLUMI PETYNSTOPOB.

Movemy noHapobunock MHOXECTBO KOHCTPYKUmi? [leno B Tom, uto
CBET AYrM 4pesBbiYanHO peskui U spkuin. Mm xopowo ocsewats Gonb-
LWe NNOLUOAM UM NOMELLEHMS BOK3ANOB. A 415 OCBELLEHUS AOMOB Xe-
NATENEHO BbINO HAYUUTHEES ero «APOBUTLY, TO ECTb OCBELLATL NOMELLE-
HWE He O[HOW MOLUHOW AYroM, 0 HECKONBKUMM MeHee MolLHbiMK, [a ewe
XOTENOCh Bbl UMETH BOSMOXHOCTE MEHATL B HUX cuiy TOka... Ho ceeTnns-
HUKM BKIIOHONM TONBKO NOCNEAOBATENLHO, APYr 3Q APYrOM B €4MHYIO
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[yrosas namna dparuyackoro MNocnepoeatensHoe
nsobperarens Xacnapa 1 napannensHoe

C GBTOMATHYECKOM PEryNIUPOBKOM coeanHenne
PACCTOAHUS MEXAY CTEPXHAMU AYroBbix nAMn

uens. Kak Tyt gobutscs pasnoro tokag Kpome T0ro, ctouno noracHyTs
OAHOM Ayre, KaK FACIMU W BCE OCTANbHBIE.

Bbi cnpocute: nouemy He noakmounnu ux napannensHo? He 6Gbino
661 npobnemsl... Ho He 3abeiBaiTe, 4To mbl Haxoaumces eule B XIX seke.
lenepaTopel cnabeHbkine, NOCTORHHOE HANPAXEHUE HA 3AXKMMAX MALLK-
Hbl MOAAEPXMBAETCS C TPYAOM, MPOBOAA AOPOrM, A AN NAPANENBHOTO
BKIIIOYEHMS MX HYXHO Bonbiue... Kopoue rosops, He mobunu anektpoTex-
HWKK B TO BPEMS MOPQINENLHOTO coeanHerns. B peaynstate Ha nepabix
NOPAX 3TO MPUBOIMAO K TOMY, U4TO KAXAYIO Ayry 0BCnyKMBAN OTAENbHbIA
reHepatop. JJoporoe nony4anock yAOBONLCTBUE OT TAKOTO OCBELLEHMS.

B 1856 rogy B Mockee poccuitckuit nsobpertarens NOAKOBHUK
Anexcangp Mnbuy LLinakosckuit npesnoxun OpuUrdHaneHsId perynsarop
U 30Xer OAHOBPEMEHHO OAMHHOALATE AYrOBLIX CBeTUNbHUKOB. [pasaa,
npobnemy «apobsieHns CBETa» €ro yCTaHOBKA, KAK M CUCTEMBI APYTUX
naobpetarenen, He pewana. CnpaBuics ¢ HElO 3NeKTPOTexHUK Bnaau-
mup Hukonaesmy Yukones. B 1871 rogy Heckonbko 3k3emnnspos ero
namnel 660 U3roToBNEHO 8 MOCKBE B MACTEPCKUX bU3UYECKMX NPHbO-
pos [1. H. A6noukosa n H. . Tnyxosa, 1 Bnogumup Hukonaesuu cmor
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Hyroseie namnbl ¢ pA3AUYHBIMUK BUAAMM QBTOMOTHHECKUX PETYNSTOPOB

MPOAEMOHCTPUPOBATE YCOBEPIWEHCTBOBAHHYIO MOAENb CBOEH NAMIE HA
aacenanuun dusmnyeckoro ortaenerns Obwectsa mobutenen ecrecTeo-
3HAHUS, AHTPOTONOMMK U 3THOrPAdUM.

Kak scerpa, HoBoe ¢ Tpynom npobusano cebe popory B Poccunm.
B 1876 ropy resepan lMeTpyluiesckui nepenan ONUCAHUS 1 HEPTEXM
namnel Yukoneaa [masHomy aptunnepuidckomy ynpaenexuio. M nuws
8 1880 roay ee onucanune NOABUAOCH B TEXHUYECKUX XypHanax. 3aTo
CTOUNO PPAHLY3CKUM 3NEKTPUKAM MO3HOKOMUTECA C NEPEBOAOM CTATHH,
Kak BYKBANBHO YepPE3 HECKONLKO AHEN B PRAE €BPONENCKUX TOCYAAPCTB
NOSIBUNUC 3GSABKM HO CXOXME KOHCTPYKLMKU. DTO BhI3BANO HEMANO CMNO-
POB B TEXHUYECKOW Npecce.

Hyroseie namnbl ¢ audepeHunansHbIMU PETYNSTOPAMK  LWIMPOKO
PACNPOCTPAHMITMCE HE TONBKO B Poccum, HO M 3a pybexom.

Brnagumup Hukonaesud Yuxoners poannca 8 CMONeHcKon rybepHuu.
Jumumswmce pogntenel, o 6uin 0TAGH B ANeXCaHAPOBCKUM CUPOTCKMM
KapeTckuid xopnyc B Mockee. 3aTem — yumauiue nexoTHbix opULiepos.
YBReKWnCh GU3MKON, MONOAON YENOBEK OCTABAAET YHUNMLLE 4O NPOMU3-
BOACTBA B OdULUeps W NOCTynaeT BofbHoCnylatenem B Mockosckuid
YHUBEPCUTET HO U3MKO-MATEMATUHECKUI GakynbTeT. 3aKOHUYME KYPC,
oH B 1867 rogy nonyyaeT NpUrAGLIEHHE CTATE ACCHCTEHTOM B duU3Mye-
ckom kabunete npodeccopa LiseTkosa, rae y HEro ecTh BOZMOXHOCTL
3AHUMATBCR CBOMMM SKCREPUMEHTAMM. YCMEWHOCTL 3AHATUIA NPUBORNT
Hukonesa K mbiCiM O CAQYE MATUCTEPCKMX 3K3ameHoB. Ho eceobuiee



yBleveHue npobnemamu SMeKTPUHECKOro OCBELLEHUS YBOLMT €0 B CTO-

POHY OT 3aayMaHHoro. Ha Bcepoccuinckon nonuTexHUHeCKoi BeICTOBKE

1872 ropa oH npeactasnser psa npubopos. Tyt — ero ayrosas namna,

SLMYHAR ranbBaHWYecKkas BaTapes M MUHUATIOPHLIA 3MEKTPOABUIATESNb

K WBEMHOM MALLMHE, NUTAEMbIA OT HECKOJbKMX 3rieMeHToB [laxnans.
CTporo rosops, HeCMOTPS Ha LENbiid psag co-

3ACAHHBIX MM OPHUIMHANBHBIX SNEKTPOTEXHUYECKUX

npubopos, Bnapumup Hukonaesuy Yukones He

6bin n3obpertatenem. Ero Bonbwe untepecosanu

baKThl U RBREHUS U3 OBAACTM BNEKTPUYECTBA M BO3-

MOXHOCTb NPUMEHEHMSA HA MPAKTUKE HOBBIX YCT-

poncts. Tak, B netepbyprckmin nepuog cBOEN pesi-

TensHocTn Yukones mHoro paboran B obnactu

NPOXEKTOPHOM TEXHWKMW, CO3AAN Teopuio pacye-

TQ, NPEANOXMN cacTeMy apobneHus cseta C no-

moulbio 3epkan. Pykosoann paborammu no pekoH-

CTPYKUMM 3NEKTpOTeXHMueckoro xossnctaa Ox-

TEHCKOTO 30BOAA. YMKOMEB OTAAN HEMGNO Cun

PA3BUTUIO M COBEPLUEHCTBOBAHMIO IMEKTPOTEXHM-

ku. W BCErna wen CBOWMM OPUIUHANBHBIMK NYTS-

MW, NOAREPXMBAA TECHYIO CBA3L € Haykol. On Bragummp Hukonaesuy
Yukones
on 6ﬂMKOBOn OKONO TpKH aTH K MHbIX HAYYHO-
Y prauan kpy Y (1845—1898)

TEXHUYECKUX PABOT U M3AAN PAL KHUT, B TOM YMChe
NonynsapHOro XapakTepa.

Braanmup Hukonaesmny 6bin ogHMm M3 MHMumaTtopos cosganus Ulec-
Toro {3nekTpotexnuyeckoro) oraena Pyccxoro TexHuueckoro obuiectsa
M KYPHANQ «DNeKTPUYECTBO».

B 1877 ropy B [naBHOM QpTUANepuitckom yNpaBneHumn opiaH13yeTcs
3MEKTPOTEXHUYECKMH OTAeN, M HuKones nonyy4aeT NpUrnalle-ue 3aHsTs
pykosopsuyto gomkHocTe. OH nepeesxaer 8 cTonuuy. [letepbyprekumit
nepuos — OCHOBHOM B AesTensHocTM Bnagumupa Hukonaesuuao. Mo ero
uHuumatree npyu OpyamiiHOM 3aBOAE CTPOSITCH 3MEKTPOTEXHUYECKME
MACTEpPCKUE, YCTPAMBAETCH Cleuuanshas nabopatopus. BoenHo-uHxe-
HepHOE BEAOMCTBO OPraHmn3yeT 0QULEPCKME SNEKTPOTEXHUHECKME KYDP-
Chl, Ha koTopbix npenoaaeT Yukones. On cosfaeT uensiin Paf ycTpoiCTs
ANs apMiK, NYBNKUKYET CAPABOYHLIE KHUMM 1 QTAACKI, KYPC NEKUWH W pY-
KOBO[CTB NO NPUMEHEHMIO SNEKTPOTEXHUKM IS BOEHHBIX Lienei.

B rnocnegnue roael Bnagumup Hukonaesuy nanucan xuury «He
Bblib, HO M HE BbIGYMKO», KOTOPYIO CErofHs MOXHO Obino Gbl HA3BATH
Hay4HO-daHTacTUyeckoi. B Helt oH pacckaseisan o Toi ponu, koTopyio
MOXET MrpaTh B XM3HW YENOBEYECTBA dNeKkTpuUiecTBo. M MHorMe U3 ero
NPeaBMaeHUi OCYLIECTBUAKCE K Hawemy BpemeHu. OH HauuHan caou
ONbITbl B FOAbI, KOFAAQ «3NEKTPOTEXHUKA CHilbHBIX TOKOBY (TAK HO3bIBANM



AnddeperumansHas LLsenHas mawmHa ¢ anekTpryecKum
namna B. H. Yuxonesa NPUBOAOM

TOrAQ NPAKTUKY NPUMEHEHUS 3MEKTPUYECTBA B TEXHMKE) elle He BbILLAQ
n3 nabopatopHbix cteH. 22 despana 1898 roga xenesnopopoxHas
Ape3nHa, Ha KoTopok exan Yukones, notepnena asapmio, v Bnagumnp
Hukonaesny nornb. K 310My BpemMeHW NPOMBILNEHHOCTE YXE MMENQ
B CBOEM PACNOPSXEHUM JOCTATOUHO MOLHbIE 3NIEKTPOreHEPATOPbI, Obl-
na peweHa Npobaema LEHTPANM3IOBAHHOTO MPOW3BOACTBA IEKTPO-
3HEPIUM C Nepeaayen ee Ha HONbLIME PACCTOSHUS M CO3AAHA CUCTEMA
TpexdaszHoro Toka. Hauan sHegpsathes nektponpueod. Takum obpa-
30M, 30 KOPOTKUM CPOK XM3HU TANAHTIMBOIO H3oBbpeTaTens B 3MeKTpo-
TEXHUKE NPOM3OLLEN HACTOSLLMIA CKAYOK.

MpumepHo B Te xe roasi Gbin M30OpeTEH elwe OaMH BMA QYroBOM
namnel — ¢ PTYTHEIMK 3nekTpoaamu. [peanoxun ee poktop Aponc. Ow
M-06pa3HO COrHy CTeKNSHHYIO TPYOKY, HANMUN TYAQ HEMHOTO PTYTH, Bbi-
Kayan Bo3fdyx, 3anasn u B 06a KONEHA BCTABUI 3M1€KTPOfbI, NOAKAIOYEH-
Hele k reHepatopy. CToMno BCTPSXHYTh TPYOKY, KAK ME@XAy NOAIOCAMM
BO3HuKana ayra. CeeT ee He BN OCNENUTENBHBIM, HO OH OKQ3ANCS HO-
CTONLKO BOraT CUHUMM U 3ENEHBIMM NYHAMM, YTO OKPALLEHHbIE NOBEPX-
HOCTU, OCBEWEHHbIE PTYTHOM IAMMAON, MEHSM CBOM LBETA.
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Hyrossie namnel ¢ 3aKPLITOR [yroi

1875 roay 8 MNetepbypre otkpbinacs HOBAS MACTEPCKAS PHUIMUECKNX

npubopos. OcHoeanu ee T1. H. A6noukos u H. T Mnyxos, asa uso-
Bpertarens, C yBreueHnem KOHCTPYMPOBABLLUME SNEKTPOTEXHUYECKNE HO-
BUHKW 1 0BCYyXaaBlIMe BenvKoe ByayLuee 31eKTPUUECKOro OCBELLEHMS.

OpHaxpapl, ykpennss NOAKMOYEHHbIE K UCTOYHUKY NUTAHMA YIIK na-
pannenbHo Apyr Apyry, 6n04YKos CyYaitHO 3GMKHYN X, U MEXAY KOH-
LOMM CTEPXHEN BCMbixHyna ayrad. Maobpetatens oTwatHyncs, oxuaas,
4TO Ayra noracHet. Ho nnams ropeno poBHO M He NpPepbIBANOCh, MOKaA
oba yrns He cropenu gotna. Ho sedp 370 Xe reHuansHoe pelweHue npo-
6nembl ans ayroeoin namnsl!.. [poctoe pewenne! Teneps ayrosas nam-
na He ByaeT HyXAQTbCS HU B KOKOM Perynsrope...

K coxanenuio, oba naobperarens okaszanucs NAOXMMU NPeanpUHM-
matensmu. M yepes HekoTopoe Bpems Wx npeanpustue notepneno ¢u-
HaHCOBLIM Kpax. A6noykos yexan so PpaHumio, rae NOCTynun B Inek-
TPOTEXHMYECKUE MACTEPCKME, W3roTABNMBAIOWME TenerpadHbie anmna-
POTH M 3NEKTPUYECKUE MAWMHBL B oauHouky OH 3akon4Mn paboTy Hag
ceonm usobpeteHnem. Oka3anock, HTO NONOXMUTENLHBIA 3NEKTPOR Cro-
pan BbICTPEeE, U HYXHO BbINO paccHuTaTe ero TonwwHy. HosusHa npun-
LMNa M NPOCTOTA OKOHHATENBHOW KOHCTPYKUMK, ee 6e30TKA3HOCTL B pa-
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607e Bbinu HecomHenHsl. B 1876 rogy A6noukos nonyuun B [Mapuxe na-
TEHT Ha CBOE M30BpeTeHue, U HO Credylowmi rof «caeda 6noukosa»
aabaucTana Ha JIoHAOHCKOMN BHCTABKE, FAE CTAAA TBO3AEM MPOTPAMMbI.
Mpeanprnmunesiit ¢panuys [enelpys yrosopun ero 3a conuaHsii na-
KET aKUMA BCTYMUTL B Y4PEOUTENM aKUMOHEPHOTO «OBWECTBA H3yUeHHs
SNEKTPUHECKOTO OCBEWEHUS MO MeToaam Abnou-
koBa». M ckOpo SpKul CBET SNEKTPUYECKMX Oyr
B «CBEYAX J6n0UKOBA» MOTNOTUI TYCKIbIE OFOHBKH
rasoBbIX POHAPEN, OCBEWOBLMX YAWLY M MNO-
wone Onepw B MNapuxe. Ona cmaruenns 6necka
AY™M KOXAYKO CBedy 3AKSIIOMMIM B MATOBLIMA KOM-
MAK, U MOAOYHO-BENbIE WAPLI CHSINM HA NapHX-
CKOM YNULE, KAK CMYCTUBLIMECS C Heba 3Be3nbl.
«M3 lMapuxa anekTpryeckoe oceelleHle pac-
NPOCTPAHUNOCH MO BCEMY MUpYy, — nucan [letp
Hukonaeend B 0fHOM M3 CBOWX MUcem, — AOHMAS
A0 ABOPULA WAXA nepcuackoro u kopons Kambop-
xu». Maobperatens ctan sHamenut. Ho d6noukos
HE OCTOHABIMBAETCH HA JOCTUTHYTOM. OH npoby-

Metp Hukonaesmy €T MUTaTb CBEYU NEPEMEHHLIM TOKOM, M 3TO OKa-
A6nouxos 3bIBAETCH elle yoobHee U Npolie, NOTOMY 4TO Te-
?
(1847-1894)

neps yrnm cropanm bonee pABHOMEPHO W WX MOX-
HO BbINO AENAaTh OAHOW ToMWMHBL [a WM MalUHbI
NEPEMEHHOTD TOKA OKA3LIBAMUCH Mpolle W pewesne aunamo. OpHo-
BpemenHo [eTp Hukonaesuy ctan BkmouaTh B Uemnb MHOYKUMOHHbIE K-
TYLIKM € KENE3HBIMU CEPAEHHUKAMU — Npoobpassl Byaylumx TpaHcdop-
MATOpOB, M 3TO NO3BROAMAO NOAKMOHATE K OAHOM MALUMHE HECKONbKO
cBeven.

Pelwms BEpHYTLCA HA POAMHY, F6NOHKOB BLIKYNAET Y KOMAAGHLOHOB
WX Nan M NepeesxaeT B [leTepbypr, 4TOBE CO3AATE TAM CBOE «PYCCKOE
ToBapuilecTsox. Bosspalerne Bbino tpuymeanstsim. OauH M3 penop-
Tepos Tak onuceiean npuesa MNetpa Hukonaesnya s cronuuy: «OH no-
CENUICA B POCKOILHBIX ANAPTAMEHTAX «EBPONENCKOM» TOCTUHULEI, M KTO
TONBKO HE BbIBAN Yy HETO: CBETAOCTM, CHMATENLCTBA, BbICOKOMPEBOCXOAN-
TENbCTBQ, NPEBOCXOAUTENLCTBA BE3 YUCAA, FOPOACKUE ronoBbl... A6nou-
KOBQ BCIOAY MPMUIMALIANM HOPACXBAT, Be3ae NPOAABANMCE ero noprpe-
Thi, B TA3ETAX W XYPHANAX eMy NOCBALWANUCH COYYBCTBEHHbIS, A MHOTAA
U BOCTOPXEHHbIE CTaTbu...» HaokoHey ToBapuiuecTBo «A6m10uk0OB-M30-
Bpetatens u K% BHINO yupexaeHo, U MacTepckue CTanu BeIMycKAaTs No
3aKa3aM «cBevr A6noukoBas.

Ho okasanocs, 4to B 06ilem anekTpUieckoe 0CBELEHUE IPOMAAHON
CTPUHE, NPUBLIKLIEN K TYYMHE, CBEHAM U, B NyHLIEM CAYHAE, K MACNSHOM
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NIAMNE, HE O4EHb-TO U HYXHO. A POCCUMIMCKME KOMMNAHBOHBI MANONPAK-
TUYHOrO M3OBPETATENs MEHEE YUCThI B CBOMX MOMBICNAX, Yem AAXEe XY-
nukosateie Gpanuy3bl. Kopoue rosops, koraa nepssist 6ym npowen, ae-
110 TOBAPMLLECTBA PE3KO NOLLUAYW HA CNAA.

Taxenee xe scero 6bo 70, 4To 46N04KOB, NO3HAKOMUBLINCE € NEP-
BbIMY NIAMIAMM HOKGIMBAHMSA, CPA3Y NOHSAN MX HEOCMHOPUMBIE NPEUMY-
uiectsa nepep ero «cee4oi». B 1893 rogy o 1axeno 3abonen, u Torna
ero nonoxewnue sosce crano kputuieckum. Ol nucan: «[popaboTas
BCIO XM3Hb HOA NPOMBILMEHHBIMKU U30OPETEHNAMM, HA KOTOPBIX MHOTUE
JIOOW HAOXMAUCH, % HEe CTPeMUNCcs K BOraTcTey, HO A pPaACCHUATHIBAN, MO
KpaHHeH Mepe, MMETb HO YTO YCTPOMTL Ans cebs nabopatopuio, B KOTO-
poi mor Bl paboTaTh He AnA MPOMBILAEHHOCTH, HO HAA YMCTO HOYYHbI-
MM BOMPOCAMM, KOTOPLIE MEHS MHTEpeCytoT. M 8, BoaMOXHO, NpuHec Bl
NoMb3y HAYKe, KAK f 3TO CAENAN AN MPOMBILLNEHHOCTH, HO MOE Heobec-
NeyeHHoe COCTOSHUE 3ACTABNSET OCTABMTL 3TY MbICNL... I B HaCTOsWee
BPEMS MMEIO HO NIMUHOM CHETY TONMBKO HULWETY, FpyaHylo 60nesns... Bot
MoK BanaHc 3a cemHaauaTL net pabortel...» Hepea rog MNMetp Hukona-
eBuu A6n104KOB ckoHuancs,

bICNb MPUMEHWTE 3MEKTPUHECKUI TOK A1 HOKANUBAHUS NMPOBOAHM-

Ka, 4Tobbl BOCNONb30OBATLCH MM ANA OCBELLEHMS, BLITEKANA M3 Ten-
noBoro aercTens anextpuuyectsa. B 1844 ropy anrnuickmin unxerep ge
Morneitn npoboBan packanuTs MAATUHOBYIO MPOBONOYKY, MOMELLEHHYIO
B cTeknsHHbIA Wwap. [oxoxue nonbitku npegnpuxumanics 8o Opanumu
u 8 [epmarun. Ho poxe tyronnaskas nnatuHa BeicTpo neperopana.
M Bot cHoBa masectma ua Poceum. ..

TemHbim oceHHnm Bedepom 1873 ropa Tonnbl netepbypxues cne-
wunm Ha Meckun. Tam ux oxupano dypecHoe apenuuie. B oayx ynuunbix
POHAPAX KEPOCUHOBBIE NAMMbI BbIIM 3AMEHEHb KAKMMU-TO CTEKNAHHbI-
MM Ny3bIPbKAMM, OT KOTOPLIX LMK NPOBOAA B TONCTOM pe3nHoBorn o6o-
noyKe K «CBETOBOM MawuHe». Paaom cyetunuces mogu. MNpunuyHo oge-
Thili TOCMOAMH B ANMHHOM PACCTETHYTOM MANBTO YTO-TO MPUKPYHMBAN,
coepunsn. [poBoga nexany NpamMo HA NAHENW W NYTanUCh NOA HOTOMM.
Ho BoT 3acTyNana MawMHAa, 3a4Mxana, 3aBepTena skopk reHeparopa,
W Ny3bipbku Ha cTonBax BCrbIXHYNM ApKum ceeTom. JTiogu BbiHUMANK
NPWNACEHHBIE FO3EThl, CPABHUBAMMU, HO KOKOM PACCTOSIHMU OT CTAPOTO
KEPOCHUHOBOTO MNk GOTOTEHHOro POHAPS M HOBOTO MOXHO pasobpars
Byksel. PasHuua 6eina Bnevatnsiowei. Npucytereytowpe nosnpasnsnm
uaobperatens: «ocrnopuu floakiruk, 1o npekpacko! focnoaun flops-
TUH, 3TO U3YyMUTENLHO!»



Tpuymd TexHuueckoro nporpecca.
PucyHok xynoxHuka XIX Beka, NokasbiBaoLmin No6EAHOE LECTBUE INEKTPUHECTBA

B 0buwem-10, coznanmne cuctemnr ocaerieHus beino ans Jlogeirna pe-
NIOM CIY4ARHbIM, MM NOMYTHBIM, YTO M. 3OMAXMBANCS OH HG Bonbuee. ..

Anekcanap Hukonaeeus Jlogsirun popuncs 6 oktabps 1847 roaa
B Tambosckoin rybepHun, B umennn otua. C 1oHbIX NeT ero oxuaana
obbiYHas AN OTNpLICKA HEBOraToro MPOBMHLMANEHOTO NOMELIMKA
Kapeepa: kageTckuit kopnyc B BopoHexe, a notom Mockosckoe BoeH-
Hoe yuunuue. OfHOKO BOEHHAs cnyx6a He MPensana MoNoAoro Ye-
NOBEKQA, ero ronosa beina NonHa TexHuieckmx aambicnos. OTenyxus no-
NoxeHHbIA cpoK, AnekcaHAp MoAanopydnkom eeiwesn s otcraeky. Otely
6bi1 npotve. OH HerofoBan, NUWMA NOAKEPXKU. TOFAA MOMOAOH OT-
CTAOBHOW BOEHHbLIA M3 [BOPAH MNOCTYNAET HA TynbCKUIA OpPYXeHHbIH 30-
Bog. Paboraer cHavana monotoboiiliem, NOTOM cnecapem M OaHOBpE-
MEHHO U306peTaeT. Maeun u 06passl HeBbIBabIX MOWMH TECHATCS Y HETO
B MO3ly, He AQIOT CrokoiHo cnats. JlopbiruH 3agyman AocTpouTs
«3NEKTPONET» - - NIETATEALHYIO MALWKMHY TRXENEE BO3dyXd, koTopas by-
AET NPUBOAUTLCS B AENCTBME IMEKTPUYECTBOM.

Ho komy B Tyne Hyxen «anektponet»? M JlogsiruH epet & cronuuy,
B [NeTepbypr. On nepepaet cBok npoekT B MHxeHepHoe ynpaenexne
BOEHHOMO MMHMCTEPCTBA, PACCKA3LIBAET O HEM PENOPTEPAM CTONUUHbIX
raset. B rasetax nosensioTCs CEHCALMOHHBIE OMUCAHUSK €r0 MALMHb,
Q MUHUCTEPCTBO MONUMT.

B 1870 roay Jloasirnn pewaet npeanoxuts csoi npoext OpaHumu,
koTopas sotweT ¢ [pyccueir. Ho y Hero HeT pexer Ha noeaaky. 3HOKO-



Mble CTYAEHTbl C WANKOM NO KPYry coBUpaioT feBsHOCTO BOCeMb Py6-
nei, u Anexcangp Hukonaesuy yeaxaer. OgHako Ha ogHoM M3 npome-
XYTOUHBIX CTAHLMIA Y HEFO MPONAAAET YHEMOLAH C YEPTEXAMM «INEKTPO-
neta». Beel Katactpoga! bes ueprexeit, 6e3 aener, npaxktuiecku 6es
3bIKa — OX YX 3TOT PpaAHLY3CKMi M3 kageTckoro kopnycal Ho ects yme-
nble PYKM, KOTOPble OAMHAKOBO LEHATC BO BLEM
mupe. M Jlogbiruk noctynaet cnecapem Ha 30804,
O BEUEPaMM MO NAMATU BOCCTAHABAMBAET HepTe-
xu. Moanepxmeaet ero Pennke TypHAWOH — Ko-
MaHaMp Bpuragsl aspoHasTtos. Becensiit, BoWHCT-
BEHHbIM PPAHUY3, XOPOLIO 3HABLWMA M3BECTHOTO
nucatens XKions BepHa 1 3auutbisaswuics ero
POMAHOMM, BUAUT B MONIOAOM DYCCKOM BOMAOLLE-
Hue Pobypa-3asoesatens.

Hecmotpst Ha Maccy TpyAHOCTEH, pPyCCKOMY
nzobperarenio yaaeTcs BOCCTAHOBWUTb YEPTEXM
croero BosgywHoro annaparta. KomuteT Haum-
oHansHoi oboporbl PpaHumK accurHyer naTsge-
CAT ThiCAY (PARKOB HA MOCTPONKY «3feKTponeTa
Anekcangp Hukanaesus JlopbirHa», Ho.... BoiHa npourpana. «3nekTpo-

NoasiriH neTs, TAK M He POAMBLIMCH, YMep. A NaTEHT «HA

(1847—-1923) NPUMEHEHUE 3NEKTPUUECTBA B BO3MYLIHOM HABUIQ-

LK» NONYHMIN HEKOTOPOE Bpems CNycTs BO3dy-

xonnasareny 6pates [acton u Anbdpeg Tuccangbe. Bnpoyem, ot npo-

exTa Bo3aywHoro kopabns y JlogsiruHa ocranack HesHaduTensHAs Ae-

Tans. [ins oceeuleHus cBoero netatensHoro annapata uaobpertarens
Npeanaran namnoyKy HaxKaaMBAHMS.

B kpyry apysei niobperarens pacckasbiBan, KAk OAHUXAL, ClPO-
ELMPOBAB U3OBPAXEHME BONBTOBOM AYIH HA 3KPAH, OH 06PATUA BHUMA-
HUME HA TO, YTO CBET UCXOAMT JIHLLE OT CaMBIX KOHUMKOB PACKANEHHBIX Yr-
neit. «A 4to, exenu yaanock Bbl pacKkanMUTs BECh Yronb2» TaK B ronosy
emy MPULLNG MAES NEPENTU K OOHOMY TOHKOMY Yo, A 4ToBbI TOT He ne-
peropan, AnekcaHap Hukonaesmy pelimn 3akmoUUTs ero B repmeTiye-
CKylo cTeknsiHHyto Konby. «Kak Tonbko Bech KUCIOPOZ M3pacxomyert-
Cl, — PACCYXAAN OH, — PA3PYLWEHUe YTONEHOTO CTEPKEHBKA NPEKPa-
THUTCA...»

C 3TOM MBICITM HAYANMCH ETO MOKUCKM, OMbITh U MPOBL. OH CKOHCTPY-
MPOBQM TAKOHM CBETUNIBHMK, U HEKOTOPOE BPEMS €r0 NAMNOYKA MCNPAB-
HO ropena. Mimes yxe HekoTopeir onbIT, JIogeirtuH 30NATEHTOBAN U30-
Bpeterne o PpaHumn 1 B BIMXANLWMX TOCYAAPCTBAX, G BEPHYBLIMCH
B Poccuio, nonyuun Ha Hee npusunerso. Tenepk cnefosano HAWTH cno-
cob nokaaaTh cBoe U3OBPETEHUE KAK MOXHO BONbLEMY YUCY 3auHTE-
PECOBAHHBIX JIL,
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A. H. lopbirnKa saHHas B. @. Ouapuxcorom

B 1y nopy 8 Canxr-fletepbypre uepes Hey ctpouncs JTuteitHbiit mocT.
TogbiruH NPeanoxmn OCBETUTL MECTO NoaBoaHbIX PAboT. 3TO No3BoAMNO
6bl MPOAEMOHCTPUPOBATL BOIMOXHOCTH HOBOrO BMAA OCBelleHus. [lony-
YUB COrNACHKE, OH KOHCTPYUPYET CNEUManbHLIM «NOABOAHBIA GOHAPL».

V306peTeHne NAMMOYKM HC INMBAHMS BLICOKO oueHuna Akagemus
HayK, Npucya1BLas asTopy JloMoHOCOBCKyO npemuio.

B 1874 roay JlogsirnH comectHo ¢ bankmpom KosnosbiM opramu-
3osan «Toeapuiectso snektpudeckoro ocsellenus A. H. Mogsirun n Ko».
Yepea rog Bo rnaee ToBApULLECTBA BCTAN NpeanputumaTens KoH, koTo-
pbIi NOA CBOMM MMEHEM BhINYCTWMII B npofaxy namny JlopsiruHa, yco-
BEPLIEHCTBOBAHHYIO wHxeHepom B. @. OuapuxcoHom. B namne yrons
nomewancs s 6aniox Hea BO3AYXA U MO MEPE CrOPAHMS ABTOMATUYECKM
3AMEHRANCS OPYTUM.

Ho no mupy ewe wna nobegHbim mapluem «cseya J6n04koBa»,
NPOCTas B MPOU3BOACTBE U C DONEE APKUM CBEYEHMEM, YEM NOABITMH-
ckoe n3obpeTtenne. A kanutan «ToBapULLECTBA» COCTABNSAN BCETO Ae-
catb Thicay pybnevi. Mpower rop ¢ Hebonblumm, ckonuancs KoH, v kom-
naHus notepnena ¢buHaHcoBhIM kpax. Jlogpiruk cHOBa noctynaer che-
capem. Ha 310t pas & netepbyprckuin Apcenan, rae ckopo nepexoamut
HAO AOMXHOCTb MHXEHepa.

B koHue 70-x ropos XIX sexka Ha sepdax Cesepo-Amepurarckux Co-
EANHEHHBIX LUTGTOE no 3akaay neTepGyprCKoro AAMMPOJ'ITGQCTBO CTpO-
nanck kopabnu. Ha ux npuemky Beiexan B AMepuKy NERTEHAHT pyccKo-
ro ¢rota A. H. Xoturckui. Or 83dn ¢ coboi Heckonsko namn Sloasiruta.
Moxert 6biTs, 4TOGH 060PYA0BATE NOMELLEHWS Kopabnen? A novemy
66l 1 HeT? M306peTtenue buino 3anatentosaro 8 Poccuu, 8o Ppanumu,

Benukobputanum, Asctpuu, benbrumn .. Cnyuunock kak-1o, 4To moso-
[OM NEUTEHTHT NOKA3AN NPUBE3EHHBIE IAMNbI M3oBpeTaTeno DancoHy,



KOTOpOMY HOBMHKA ‘-Ipe3Bbl‘-iOl:1HO NOoHpABKWNACE, W AMepukanel Npu-
HANCA 34 YCOBEPLUIERCTROBAHUE DYCCKOMo MaoGpeTequA

<(KOHG‘-IHOI TRPYOHO YCTAHOBWTL, HACKOJIBKO OMHCAHHOE O6CTOﬂTeﬂbCTBO
UMENO BINAHKE HA M306peTeHMe 3,ELMCOHO. Ho 1o O6CTOﬂTeﬂbCTBO, 4TO
naobperenne Jloasiruna Beino m3secTHo B AMmepuke, aBCTBYeT W3 cyneb-
Horo pasbupartenscTea B npouecce mexgy damconom u Ceanom», —
NULIET M3BECTHBIM UCTOPUK 3NeKTpoTexHWKM npodeccop M. A. Uarte-
neH. AMEPUKAHCKMH CYL QHHYNWPORGN COPHLIE MPUBMAErM 06OMX
usobperarenei, MOTMBMPYS CBOE NOCTAHOBIEHUE TEM, YTO yXE CyLuecT-
BYIOT JTAMM bl J—IO,ELbIrHHG. Tem HE MEéHee 8eChk MHUPD CNpaseanysoc cHMTaeT
COBPEMEHHYIO fIOMNY HOKANUBAHWA «NOMMNOH DAKCOHA». AMEPHKAH-
CKMM M306peTGTeﬂb npop,erlan TbiCA4K OMbLITOB, npexpae 4em y Hero B py-
Kax okaaancsa CTeKNaHHbI Ny3bipeK C BblBEAEHHbBIMKU HAPYXY KOHTAKTA-
MM YTONeHOM HUTK. M3 Nyabipbka Bbin BEIKO4AH BO3AyX. DAUCOH paapa-
60T0ﬂ BCE& 3BE&HbS CUCTEMbI 3NEKTPUHECKOTO OCBEleHWa » Hadan
MACCOBbIU BbIMYCK JTAMI.

B 1884 ropy Anekcanap Hukonaesuy Jlogsirnk yesxaet o @pan-
umio, a ortyaa — B CLUA. OH u3oBpeTaet etue HECKONLKO TUMOB NAM
HOKQNMBAHMSA, B TOM YWCTIE C METANMUHECKMMU HUTAMM, U NEPBbIM NpPef-
NArGeT gAst HUTU HAKANWBAHMUS BOnbdpam... OCTABUB MOeK NaMnNbl HA-
KANMBAHWSA, OH KOHCTPYMPYET Npubopbl SNEKTPUYECKOTO OTONMEHMS,
pecnMpaTopbi, 3NEKTPONeYH AN NMNABKM METANIOB.

Mocne cobbituin 1905 ropa JloabirMH BO3BPALLAETCA HO POAMHY.
B Metepbypre oH 0auH U3 OCHORATENEN 3NEKTPOTEXHWHECKOrO OTAENd
Pycckoro texHuueckoro obwectsa. K coxanenuio, B passanvsaioLlei-
CHl UMNEPUM MECTO N8 M30OpeTaTens HAWMOCh AULWb HO TPAMBAHHOM
NOACTAHLMM B AONKHOCTH AEXYPHOTO TEXHMUKA...

B 1918 rogy Bmecte ¢ nepsoi BONHOM pycckoi smurpaumm Anek-
cangp Hukonaesny yesxaer ma Poccum n obochoseisaercs 8 CLUA.
B 1923 ropy coseTckue 3MeKTPOTEXHMKM M3BPAU ero noYeTHbim Yne-
Hom OB6LuecTsa pycckux anekTpoTexHukos. Ho nucsmo, nocnanHoe 3o
okeaH, B xHBbIX AnekcaHgpa Hukonaeeuua Jloppirnna yxe He sactano.

HecMmoTpa Ha To 4TO «cBeda ABN0UKOBA» WM NAMMBI HAKASWBAHKS NO-
KQ3afiK, YTO SNEKTPUYECKOE OCBELLEHHE OBNafJeT HEOCNOPHMBIMM Mpe-
MMYLLECTBOMM, FA30BBIE KOMNAHWK He caasanmcs. [aseTsl Bbinn Hanon-
HEHbl 3AKO3HBIMM CTOTBAMM O BPEAe SNEeKTPUHECKOro CBETAa AN 3PEeHMs
v BooBLue ans 380poBbs. Hemano 6bino U NOAUTUHECKMX BLICTYMIEHMH.
AHMUICKMIA NAPAGMEHT OPraHU3OBAN CMELMANBHYIO KOMMUCCUIO, KOTO-
pas LOMKHA BBING NPOU3BECTH CREACTBME NO 3TOMY BOMPOCY, YTOBLI BbI-
HECTU Pe3yNbTaThl HA CyA. HNeHbl KOMWUCCUM «OONPOCHIIN» MHOTHUX BWJI-
HBIX YHEHBIX, NOCAE HEro BbIHYXAEHb! BbIAM BIHECTU EAMHOMYLLIHbIN BEp-
IMKT: 3NIeKTPUYECKOE OCBeLleHMe NMPUSHARANOCH MYYLiMm N0 CPABHEHUIO
C TU30BbIM, A «CBEYA ABAOUKOBA» — CAMOM SPKOW NO CPABHEHWIO CO
BCEMM APYTMMM UCTOHHWUKAMM CBETA, U3BECTHBIMM B Ty MOPY...



CoobueHre 06 3TOM OPUTMHANBHOM NpoLecce Ans cobpaHus 3nek-
TpoTexHuyeckoro oraena Pycckoro Texwuueckoro obuwecrtea nofroTo-
BUR BbIAQIOLLMIACA dMINK U dnekTpoTexHuk, pouewt [letepbyprckoro
necHoro uHctutyta Omutpuit Anekcangposud JlaunHos. On xe Hanu-
Can O HeM W CTATBIO B NEPBbI HOMEP HOBOTO pycC-

CKOro XYPHANG «2NeKTPUHECTROY.

Mo npocsbe Bnapummpa Hukonaeensa Yuko-
nesa, craswero 8 1880 rogy o rmase peaakumm
XypHana «3nektpuyectsos, JlaumHos, mHoro 3a-
HUMABLUMIACR TEOPETUHECKUMU BOMPOCAMM dNeK-
TpOTEXHMKM, paspaboTan psa popmyn ana onpe-
AeneHus OCBELLEHHOCTH nosepxHocTei. Hukones
ucrnonb3osan 3tu opmynsl B csoeit cratbe «O6
3MEKTPUHECKOM OCBELLEHWU YNUL, MOCTOB W NNO-
wanem».

Ho uToBbl OKOHHATENBHO BLITECHUTH a3, Crie-
AOBANO NPEXAEe BCEro pelwuTs npobremy ueHtpa-
NM3OBOHHOTO NPOM3BOACTEA SMNEKTPUHECTBA U NPH-
AymaTs cnocobul nepefayn 3NeKTPO3HEprMK Ha Dwserpuit Anet “rpposus
3HAYUTENbHBIE PACCTOSHUS. 1oraa MOxXHO Byaet MNaunnos
WMPE UCMONb30BATh SNEKTPUHECTBO U ANA NUTAHMA {1842—-1902)
yctanosok 3nekiponpueoaa. [loka xe pepkie
anekTpoasuraten pabotanu Tonsko Ha Bonee WM MeHee KpPYMHbIX
NPEanpPUATUAX, KOTOPBIE MMENKM CBOM AOCTATOYHO MOLUHbIE BNOK-CTAH-
UMK C IMHOMO-MALWMHAMK NOCTOSHHOTO TOKQ.

Hayane 3neKTPUYECTBO NPUMEHSNOCh B OCHOBHOM [l OCBELLEHMS.
[lpu aToM NpoM3BOACTBO INEKTPOIHEPIMM HE OTAEASNOCh OT NOTpe-
6utena. B otaensHbix AOMAX, 4AWE BCEro B NOABAMBHLIX MOMELUEHMSX,
CTOSNU CBOM TEHEPATOPSI, KOTOPHIE U OBCNYAMBANM HEMHOTMX NOTPebn-
Tenen. Takue HQCTHBIE YCTAHOBKKM HA3BIBANUCH «AOMOBBIMMY, UK «BnoK-
cTaHuuamu». B Hux Bxoamunu Bce ocHosHbie yacTu anektpocetu. [nasHom,
NOHSATHO, BbINK MALIKMHBI, NPOU3BOASLLME 3NekTposHEPTMio. Ho He meHee
BAXHBIMK OKO3bIBANMCh M NEPBUYHLIE ABUTATENM, NMPUBOASILME B ABMXKE-
HWe poTopsl renepaTtopos. [anbwe cneayet HO3BATL CUCTEMBI M NPUCNO-
cobrnenns gis pacnpeaeneHns SNeKTPUYECKON SHEPrM NO MPUEMHUKAM,
COaMW NPUEMHMKM (MK, NpaBunbHee ckaaaTs, — noTpebutenu) U, Hako-
Hew, — NpKBOPbI AN KOHTPONS U BCEBO3MOXHbIE BHIKIIONATENM TOKA.
OueHb CKOPO BLISCHUIUCH U HEAOCTATKM Bnok-cTaHumin. Komy ua po-
MOBNIOAENLLER NOHPABNTCS UMETL Y cebs B NoABANE LENOe NPOU3BOACT-
802 Bo3Hu :anu npobnembl TOMAMBA M AONONHWTENBHON YHOPKM, WyMa



ﬂGpOEOﬁ ABUTATENb U AUHAOMO-MALLKWHA, COEQUHEHHDbIE peMeHHOﬁ nepenoweﬁ

u obenyxueanms... [eHepaTopsl 6A0K-CTAHUMI BEIPABATHIBANK TONBKO
NOCTOAHHLIM TOK Mmanoro Hanpsxenus. CneposatensHo, obecneunts
3Hepruei oHY MOMK MO0 OTAensHOE CTpoeHWe, NUBO, B fydwem Cay-
4ae, paloH, paanycom He bonee ogHoro kunometpa. Ha 6onbumx pac-
CTOSIHUAX NOTEPU B MPOBOAAX CTAHOBMAWNCH HACTONBKO BOMBLIMMK, 4TO
3M1EKTPOIHEPIMA OKA3BIBANACH HEPEHTABENEHOM.

s fanbHEWWEro pasBUTUS 3NEKTPUHECKOTO OCBELLEHWUA SNEKTPO-
TEXHUKAM MPEACTOSNO PELMTL Lenbiit komnneke 3aaad. [pexae scero
HYHO 6bINO HAYUYUTLCS KAYECTBEHHO W B AOCTATOYHOM KOMMYECTBE NPO-
W3BOAMUTb AELIEBYIO SNEKTPO3HEPTMIO. TO €CTh HO MECTO MANOMOLLHBIX
MOrHUTO3NEKTPUHECKNX MALLMH AOMKHBI BbINU NPHIHTH KPYNHbIE FTEHepa-
TOPhI € MONbIMKA COBCTBEHHBIMU NOTEPAMYM, CMOCOBHBIE BBIAEPXMBATL
AOCTATOYHO BLICOKOE HAMPSXEHWeE. TaKMe reHepaTophl NO3BONAT OTKA-
3aTbCs OT BNOK-CTAHLMIA M NEPEUTH K LEHTPanu3OBAHHOMN BoipaboTtke
3MEKTPO3HEPIMM, CO3AATh NOANUHHbIe «pabpuku snexkTpusectea». Ho
reHepaTopoOB TAKMX HE CYLLECTBOBANO, UX NPEACTOSNO ewe U3obpecTi.
PasHO Kak cnenoBano nogymarts M O NEPBUHHBIX ABUIATENSX.

Hanuune LeHTpanbHbix CTAHUMEA Cpa3y xe TpebOoBano yBenM4eHns
paguyca notpebutensckoi cdepbl. AnmHa nuHMIA nepeaaun sHeprum
AOMXHA BEIPACTH, O BMECTE C TeM BO3PACTYT 1 notepu. Kak 1yt BbiTs?e

MocMOTPpKM, KaK peltanuck Npobnemsl No BCEM HANPABREHMAM, HA-
YUHAS C NEPBUUHBIX ABUrATENEH, MPUBOAMBLUMX BO BPALLEHWE POTOPHI
3MIEKTPUYECKMX MGLKH... B kayecTBe nepsuunbix asuratenen Ha Brox-



bricrpoxoaras napoanHamo bupmbl «Bectunraya»

CTOHUMSX MCONb3OBANMCE CHAYANA NOPOBbIE MAWMHLL. PemerHas ne-
PEACYA COEAMHSNQ MX WKMBBI C POTOPAMMU AMHAMO-MQLLMWH, W Te Bbipa-
6ateisann snektposHepruio. OT nepsuuHoro asuratens Tpebosanca
OYEHb PABHOMEPHLIN x08. Jlioboe HapyLWenus ckasbiBGNOCsH HA BbIPA-
6QThIBAEMOM 3MEKTPUHECKOM HAMPSIXEHWM, G HO 3TO PEArpoBAN NaMm-
fbl HOKQMBAHUA — OHY HOYMHAIM «MUTQTb». [laxe WOB Ha pemHe Bbi-
3bIBAN 3ameTHoe MuraHue cseta. Kpome Toro, co BpemeHem KOXaHbie
PEMHU BLITATMBANMCE M HOYMHANK NPOCKanb3biBaTe. [Tpuxoaunocs cTa-
BMTb e 4€PATOPb! HA CANA3KM, YTOBbI MEHSATL HATAXKEHME AAXKE BO BPEMSA
paborsi.

Hemano TpyaHocTeit LOCTABASAN 1 PA3NUUMS B CKOPOCTAX BPALUEHMNS
NAPOBON MALMHEL U TEHEPATOPOB. POTOPLI AMHAMO-MAWMH «XOTENU»
KPYTUTECA BBICTPO, G NOPOBLIE MALMHBI MOTAM 3TO AENATh MEANEHHO.
PasHuuy ycTpaHSnM, MeHss QMAMETPbI LkyiBOB.

B 1889 rony weenckui unxenep Kapn lycrae Matpuk ge Jlasansb
usobpen BuictpoxodHylo naposyto Typbuny. Ho onsats Bepa, opHocTy-
neryateie TypOurbl JlaBans KPYTUAKUCE CAUWKOM BbICTPO...

bonee NnapoBbix MALWMH 1 TypPOWUH B KAYECTBE NEPBUYHOIO ABMIATENS
NOAXOAMIA KOHCTPYKUMA «aTMOCHEPHOTO ABUTATENS», NPEANOXEHHAS
8 1867 roay nemeuxkmm naobpetatenem Hukonaycom Aeryctom Otro
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Cunorasosas anektpuiecras Cranuums 6nus [apua

COBMECTHO € MHxeHepom JiireHom SlanreHom. Moaxe, ncnonbays naeto
YeTbIPEXTAKTHOTO umkna co ckatuem, OTTo B 1876 rony ckoHcTpympo-
BAN YETHIPEXTAKTHLIE rC30BIA Asuratens. Ha Bce v dHol BricTaBKE
1878 rogc 8 [Map = pe: ‘aTe ib TONYY 1N O4EHb BLICOKYK) OLEHKY, Mo-
CHOMb¥Y OTBEYAL. BCEAL T 1€BOB IHLS... pPE AEHM, FPEObABIAE b\ " 3M-
ratensm nogobHoro noaa. Ero cranm wuooxo sbiyc: ats 3asoas «OtT10-
[Heitu» u ppyrue npeanpusTus.

Cnegytowas npobsiema 3aKnOYGAACh & TOM, YTO MefiKie Bnok-CTaH-
UMM OKA3bIBANMCH HEIKOHOMMYHbIMK. CrKOM BENUKM GbINK HAKAAK-
Hble PACXOAbI, U CWLL-OM BOPOrOi OKA3LIBANACL MX IHEprus Mexay
Tem notpebuteny, Byas To LOMOBNOAenblUb Mk GABPUKAHTEI, AEHBIU
cuutats yraenu. Kakoit  + mor 6bitb Boixon? OBbELVHUTE PA3PO3HER-
Hble 611C <-CTOHUMU B LEHTPANLHLIE i CO3AA™: «  ABpIKh 3MerTp:it4ecT-

3, 4 O MO3BOJMWT Ofit OBPEMEHHO PACLLMDS 1I°© PC 7 1YC JNEKTPGCETH.

B XIX croneTuu «pabpukamu anerT “yecTBa» Ha3biBa™1 bonee v |
M3HEE MOLLHbIE SNEKTPOCTAHLMU, LUEHT DCAU30BAIHO BRIpabaTbiBaloWwme
3M1EKTPUHECKYIO HEP. V0.

CerofHa 3T0 M’UIraHTCKME COOPYREHUA C BHICOYEHHBIM: TPYOOMM, € nno-
TUHANG UMW AQTOMHBIMU PEG:LTOPAM. ... [1DKMYEM 3TO He NMpoCTO ABura-
TeNb NEPBOTO POAA MAIOC 3EKTPOrEHEPATOP, (: ElE YU OF JOMHOE X033 -
CTBO, COCTOALIEE U3 TPAHCHOPMATOPOB, YCTPONCTB rPO303ALULK T, W3-
MEPV “€NbHOM aNnapaTypsl U T. A.



ONYHEHHYIO SHEPTUIO HYXHO BbINO BO 4TO Bbl TO HKM CTANO HAYYUTHCH
TPAHCMNOPTUPOBATEL HA AANBHME PAcCTOAHMS. M anq atoro Toxe cne-
Aosano pelwyts psa npobnem. MNpexae scero 1pebosanocs Co3aats pe-
LIEBYIO TEXHONOMMIO M3TOTOBNEHMS NMPOBOAOB. 3ATEM HAYYUTBCH MX HO-
AexHO u3onmuposath. CKONBKO MyYeHMd OCTABRANG BA3KAR MACCA Cyp-
ry4a, CMeWaHRoro ¢ napaduHom, kotopok Bacunuit Baaamumuposuy
MNeTpos v3aonuposan NPoBOAG, MAYWME OT Er0 «OTPOMHOM HaWNAues
6atapem k yrasm ayru. A MNasen Nssosuy Lunnunr, nsobperarens tene-
rpadpa 1 3NEKTPUHECKUX MUH, UIONMPOBAT MPOBOAQA, YNOXEHHBIE B 38M-
IO, NEHBKOM, MPOMUTAHHOM O30KEPUTOM.
B 1949 rogy, B HaYane CTpPOUTENLCTRA NEHMHIPAACKOTG METRONONUTE-
Ha, paboume oTkonam kabens, nponoxetnbiit bopucom CemeHosuuem
ﬂKO6M. B AEePEeBIHHOM xeﬂo6e nexana 3QKnoHeHHAs B CTEKNSHHBIE
TPYOKM NPORONOKA, OBMOTAHHAR CYpOBbIMKM HUTKAMM, KOTOpLIE Gbinu
ﬂpOl'IVITGHbI CMECHIO BOCKA C KGHMd‘)OnbiOA ﬂHLLlh nocne H306peTeHHﬂ
B 1839 rogy cnocoba BynakaHWM3aUMM KAyHyKa 3TOT MATEPUAN CTanM
MPUMEHTL ans usonaumu. Ox, foporu Bbiik Nepakie MPOBOAJ, LOporu!
Ogprako rnasHbiM BapbEPOM HA NYTH NEPERAYH SHEPTHM HA Bonb-
LMe PACCTORHUS OCTABANMCL NOTepH 8 Nposofax. Kak ux ymeHsLInTs?
MOXHO, KOHEYHO, YBENWMUMUTL ceveHue NpoBogos. MasecTHo, 4To Hem
TONLE NPOBOA, TEM COMPOTUBNEHNE Er0 MEHbLLE, MEHbLLIE CTAHYT W NOo-
Tepu. Ho uem Tonle nposopa, Tem OHW JOPOXE, A 3TO BbiN OTHIONE He
nyctsk. [ns 3nekTpuyeckmMx NPOBOJOB MCNONB3OBANACH B OCHOBHOM
Menb, MeTann poporoi. JoctatodHo ckasaTts, YTO NPW CTPOMTENLCTBE
3NEKTPOCeTH CTOUMOCTL COeAnHMTENBHBIX NpoBoaos B XIX Beke pasHs-
NACk NPUMEPHO TPETU CTOUMOCTH CTAHLIMM,
lMoxanyi, oaHWM M3 NEpBLIX ONBITOB NEPEAaHn SHEPrMM HA CPABHM-
TensHO BonblIoe paccTosHue Bua pabota GpaHLy3cKoro UHXEHepa
Mnnonuta @ontena. Ha Benckoit srictaeke 1873 ropa oH NPOMOXWN Ka-
6enb anuHon Bonee KUNOMETPA Mexay AByms malwmnHamu Fpamma. Ogra
13 HMX AAQBANA TOK, a Apyras pabortana B kauectse asurarens. OpHako
NOTEPU AAXE B 3TOU JIMHUM OKA3ANNCH HACTOMBKO BOMbWMMM, YTO CaM
3KCMEPUMEHTATOP MPULLEN K BLIBOAY, YTO 3KOHOMMYHQS MEPEAAHd dnek-
TPOSHEPIUW HA 3HAUMTENBHOE PACCTOSIHUE BPAL M BO3MOXHA BOOBLLE.



Mawuna ang obmaTsiBaHUA NPOBOAOB M3ONALMEN

B centabpe 1874 roaa 8 [Netepbypre Ha Bonkosom none noxoxmmu
pabotamm 3aHUMancs pycckuit uixenep Pegop AnonnoHoeuy Mupou-
kuit. LLectnennsHas AMHOMO-MAWMHO NPUBOAMNACE B AEUCTBUE NOKO-
Mmobunem v gasana Tok & nuHuio anmron 50 m. B xoHue aMHUKM cTosna
BTOPAst AMHAMO-MALLKMHA, KOTOPAS MPMBOAUNACH B AeMCTBME TOKOM Nep-
goit. OnbIT noATREPANI OBPATUMOCTS AMHAMO-MALLMH, B YEM ELUE ane-
KO He BCe yyeHble Bbinu ybexaeHsi.

B anpene 1876 ropa lMupoukuint gobuncs paspelueHus nposectu
OnNbITHI NEPEAAYM SNEKTPOIHEPTUMU MO penbcam [PUMOPCKOM Xene3Ho
popory, coeaunnsiowent ctaHumio Cectpopeuk ¢ npuctatbto. AnuHa nu-
HUM paensnace 3,5 Bepctam. B 1o Bpems cuutanock, 4to Ans 4anbHew
3NeKTPONEepPenauu HyXHsl NPOBOAA BO3MOXHO 6onbLIEro ceveHus. B ceo-
en saseke [Tupoukuin ykassiBan: «Penscbl cylwecTsyowmx xeneanbix 4o-
POr UMEIOT MOLLAAL NONEPEYHOro cevenns B 644 pasa Bonbiuyto nno-
Waau cevenus TenerpadHoin NPOBONOKMU.

B peaynbrare nogrotosutenbHbix PABOT MALWWHEL YCTAHOBMAM HA
PACCTOAHUM 4yTb Bonbwe kunometpa. CoefmHMB CThiKM Penbcos, W30-
6petatent 3anyCTUN AMHAMO W 3ACTOBMI BPALLATHCS BTOPYHO MALIMHY.
Mo ero cnoBam, yTeuka TOKA B 3eMNIO BbINA HE3HAYNTENBHOK U KO3PDU-
LMEHT NONE3HOTO AEMCTBIUA — BMNOMHE NPUEMNEMBIM.

Jletom Toro xe ropa, 3akanuusas onucaxue cBowx onsitor, Penop
Anonnonosny yteepxaan: «...BeipaboTtanHbiit MHOK cnocob npucnocob-
NIEHUS TOTOBOTO PENbCOBOIO MyTH K NPOXOXAEHUIO TOKA PA3peLlaeT, No






MOEMY MHEHMIO, BONPOC Nepeaayn paboTel CO CYOPOHBI MPUKTUHECKON».
Cmenoe yteepxaenue. Tem He menee B 1880 rogy [Mupoukuit no paspe-
WEHMIO CTOMUYHBLIX BNACTEH MPOU3IBEN OMNbIT NPUMEHEHWUS 31IEKTPO3HED-
M1 ons ropoackoro Tpaxcnopta 8 [lerepbypre. Ha MNeckax, 8 paioHe
HertspHoro nepeynka 1 bonoTHol ynuupl, B napke KOHHOM XxenesHoM
[OPOfM, OH NOCTPOHN HEBOMBLIYIO SMEKTPOCTAHLMIO. Penbehi KOHKM siBAS-
NUCh NPAMBIM 1 0BPATHBIM NPOBOAHUKAMK. Ha pamy ABYxbApycHOTO Ba-
FOHO KOHKW MOABECUNM SNEKTPOABUrATEND, KOTOPLIA Yepe3s 3ybuyartyio ne-
penavy nNpUBOAMN BO BPALLEHMe Bedyliyto ock BaroHa. Obwwit Bec Baro-
HQ € NACCAXMPAMM COCTABIISN OKORO CEMM TOHH. Tem He MeHee BaroH
noexarn. bonee Toro, cxema MNupoukoro 6e3 TpeTbero pensca NonbL3oBa-
Nack HEKOTOPOE BPeMs yCnexom. M nulb nnoxas U3onaumus penscos oT
3EMITU SBNSANACH NPUUMHON HepecHyp BonbLIKX NOTEPb.

OcHoBbIBasCb HO CKPOMHbIX pesynbtatax, B 1877 ropy Pepop
AnonnoHoBuy BLICTYNUN B «MHXEHEPHOM XypHane» ¢ 60MbLIOK CTaTbeM
«O nepepaye paboTsl BOAbI, KOK ABUXMTENS, HO BCKOE PACCTOSIHWAE MO-
CPEACTBOM rafIbBAHUHECKOTO TOKAY.

MHTepeCHO OTMEeTUTH, YTO PEJAKUMA XYPHOANQ, CMYUWEHHAa CMENCCTbIO
Mupoukoro, npeasapuna CTaTbio CBOUM Npumesannem: «llomewas sty
CTaThIO, peaakimMa cnaraet ¢ Ce6ﬂ BCAKYHO OTBETCTBEHHOCTb OTHOCHUTESTb-
HO HpGKTMHeCKOﬁ CTOPOHbI Aena U CMOTPUT KL HA NPENNIOXEHUE aB-
TOPA KAK HAQ MbiCib, BO BCAKOM CITyHQE 3ACNYXMBAKOLLYIO BHAMAHUG.

Ha ocHoeanum csoux pacuertos MNMipoukuin nucan: «He ctparto nm...
BMAETb YNOTPEBNEHUE AMHAMOINEKTPUHECKUX MAWMH UCKIKOUUTENBHO
NULWB ANS OCBELLEHUS M HOCTBIO AN GJILBAHOMNACTUKM, TOTAQ KAK OHM
BANEKo ¢ BoMbLEd NONb30K MoK Bbl CyXuTb 418 Nnepeaayn paboTsi,
OfHs 1 CBETA (KK 3TO NOKA3AHO HA YePTEXAX) U AaxXe 3BYKa».

Takum 06pa3om, HOAEXHO OBNAAETL 3NEKTPUUECKON CMNOH O3HAYA-
N0, Npexae BCEro, yMeHWe 3acTasute ee pabotate Tam, rae Tpebosa-
nocs. [lpyrMmu cnoBamm, HayuuTbCs ee TPAHCNOPTUPOBATb OT 3NEKTPO-
CTaHUMM K NOTpebuTento.

1882 rogy ropoackue Bnact MIOHXEHA pewmnu yCTpouTs B CTOMN-

ue basapuu «anektpuueckyto BeicTaeky». [ns AeMOHCTpAUMOHHOM
3MeKTPONEpPeaayn UHxXeHepsl Boibpanm nubuio Tenerpada. Opraxnsa-
Top seictaskn Ockap ¢don Munnep npurnacun dparuyackoro dusuka
Mapcens Oenpe, ¢ kotopeim 6bin 3Hakom no [Nepsomy mexayHapoaHo-
My koHrpeccy anekTpukos 1881 roga s Mapuxe.

Mapcens Oenpe poauncs 8 1843 rogy 1 8 1866-m akcTepHom 3a-
koHuun Beicwyio rophyio wkony B [Napuxe. Ho Havyana ¢pariko-npyc-
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ckon sonHbl 1870—1871 rogos oH 3aHMMANCS MEXGHUKOM U paspabo-
TQN OPUIMHANBHSIH NPUBOP, NO3BOMSIOWMI M3MEPATE CKOPOCTh ABUXEHMS
CHAPAAA B KAHANE CTBOMA MYLWKK, DTUM OH 06paTun Ha cebs BHUMaHYE
npoMmblteHHbix kKpyros Pparumn. 3aTem oH BOBOMLHO KOAMO KOHCTPY-
MPOBAN BCEBO3MOXHBIE PUIMUECKUE NPUOOPDI, M3YHQS INEKTPOTEXHUKY
u k 1880 rogy, oHOBPEMEHHO C PYCCKMM 3nek-
TpoTexHukom . A. Jla4nHoBbiM, NpuLLen K BhBOAY
O HE3ABUCUMOCTU KOIDDULMEHTA NONE3HOrO AeM-
CTBMS 3NEKTPOLBUIGTENS OT COMPOTUBNEHUS BHELL-
et uenu. [og cnycra [enpe obocHosan 8o3mox-
HOCTb Mepeaayyn 3MeKTPOSHEPTUM HA PACCTOSHUE
He3 Bonblmx noTepb.
Ceou BbIBOALI OH U3NOXHUN B NOAPOBHOM AO-
KNOAe, KOTOPbLIM MPOYUTAN HQ KOHTPECCE 3MeKTpu-
koB. Tema 6bina octpoit. Heckonbko mecaues cnyc-
TS OH MONYYMN NPEANOXEHNE YHACTBOBATb B YCTPOWMA-
CTBE NMHMKM NEPENAyM INeKTPodHEPrn Mucbax —
MioHxeH, cornacuacs v BO3IMABMA TEXHUYECKYIO
CTOPOHY NPOEKTA.
B Mucbaxe Ha waxtax umenace Hebonbwas
Mapcens [enpe
(1843.-1918) NapoBAas MALIMHA MOLWHOCTBIO B fBe NOWAANHbIE
CUNBI U BMHOMO-MaLMHA [pamma nocTosiHHOTO To-
ka, cnocobras passusate go 2000 B anextpo-
ABMXYLLEH curbl. Ho 4TO MPEACTABMTL HA BLICTABKE B KAYECTBE APKOK
LBEMOHCTPOLMU NEPERAHHON HO PACCTOAHWUE NEKTPUHECKOM CUMbIS

MNocne ponrMx pPAcCyXAEHUN PeLInU B3sTb BTOPYID QHANOTHYHYIO
MawmrHy [ pamMma, MOCTABUTL €€ B PEXMM ABUrATENS, COEAUHUTL C LEHT-
POBEXHBIM HOCOCOM U MEPEKAYUBATE BOAY B PE3EPBYAp, YCTAHOBAEH-
HBbIA HQ BBICOTE HECKOMNBKMX METPOB, OTKYAQ BOAA ByAET HWU3BEPraTsCs
3¢ PekTHbIM BOAONAAOM.

Bbi MmoxXeTe ynbiBHYTbCS: CTPAHHBINA, AECKATB, CNOCOB AEMOHCTPAUMM.
Ho 3peck, no-smarmomy, BCTYNamu B cuny HAUMOHANbHbIE NPUBSA3AH-
HOCTM — HemUbl 0boxaloT Bogonaast. A Bbin CBMAETENEM, KAK MONTEH-
Hele oBbiBaTeny BeleaxaloT & cy660Ty 3a ropoad, 4TOBbI BEIMUTE KPYXKY
nuBsa Noa Wym nagaowei sogel. Bpems ot Bpemenn ee cnyckaeT U3 Ha-
konuTens Bapmer ¢ MOMOLbID OBBIYHOrO MONAABKOBOTO 3ATBOPA OT
6a4Ka, BEPEBKA K KOTOPOMY CIPATAHA 30 NMBHOM CTOMKOM. Bl Bbl B1Ae-
1, KOK PAAyIOTCS 3T JIIOAM, KOFAA HAaYMHOET paboTaTh MCKYCCTBEHHbIN
Bogonaa — «saccepdannby. [TouteHHble Bloprepsl KPUHAT «ypa» W Bbl-
COKO NMOAHWMAIOT KPYXKWU C MMBOM, MPUBETCTBYS Y4y[Oo — NAACIOWYIO
¢ BbicoTb 2—3 M cTpyio Bogbl. Munnep cobupancs nepekaumears soay
Ha BLICOTY Aaxe veTbipex meTposl..



K coxanenmo, mawmna Fpamma Ha waxrax Mucbaxa 6eina crapon,
a WeNKOBAA M30NALMS €€ NPOBOAOB — COMHUTENbHOMW. [lenpe Tanyn u Tsi-
HyN C HQUQNOM 3KCNepumenTa, noka us Helo-Mopka He npuwino Wssectue
0 nycke 3OMCOHOM MEPBOH B MUPE «PABPI'KU SNEKTPUHECTBA» — 3NEK-
TPOCTAH: MK, 0EECneYnBAIOLEN SHEPTUENR HECKONLKO THICAY IAMM, LUECTb-
COT CEMHAALATE TOABEMHbIX MALMWH M NATbAECST Nats Audros. [lpasua,
ANAMHA NWHKMK Brina Hebonswon... M Damcon He Bosncd noteps 8 MOA3EM-
Heix kabenax. Ho gonblue oTTarMBaTs 4eMOHCTRALMIO BINO HENb3A.

15 centabps 1882 ropq, sedepom, Koraa nNocemHue noceruren.:
MOKMHYNM BRICTABKY, Y BETOHHOTO IOXA ICKYCCTBEHHOMO BOAONAAA, Ae-
KOPMPOBAHHOIO 3eMeHbio 1 CHabxeHHoro Beiseckol «Mapcens [enpe.
Cunoeas anektponepegada Mucbax — MiornxeH. PaccrosHue — 57 ku-
NOMETPOB», COBPAnNUCchL NpurnaweHHsie. Munnep nocnan no Tenerpady
curHan, w... geurarens aapaboran. [powno Heckonbko MUHYT, 1 o Be-
TOHY BHW3 MONUAWCL NepBble CTPYM BOAsi. bpagrol.. 57 kunomeTpoe! Ta-
KOro elue He BbiBanc B m.pe. Hro ua Toro, uto ycranoeka pabotana
¢ nepebosmu, a nepepaua sHeprum wna ¢ KNI scero asapuats asa
npoueHTa. Bce noHUMAnK, 41O CTARM CBUAETENAMM HAHANG HAYAN W 4TO
Brepenu ewe Byayt mHorMe AanbHerwme paboTul B 3704 obaacTy...

B 7ot ke aens Munnep nocnan tenerpammy:

«[lapux, Akagemns Hayk. Mbl CHOCTMBEI COOBWMTE BAM, YTO OMBIT
Mapcens fenpe, MMEBLWMA LembIO Nepenady cunbl (10 OBLIKHOBEHHOM Te-
nerpacgHoi nposonoke U3 Mucbaxa 8 MioHxen He pacctosHue 57 kuno-
METPOB, MONHOCTLIO YAANCS.

KomuteT cneunansHeix aNekTpUYecknx  CIeQOBGHMM.

Cekpetapt O. Munnep».

B obuiem-To oH, KOHEHHO, crerka nykaeun. [1oToMy 4To, HecmoTps
HA NMKOBAHME, PE3YNLTATHI OMLITA Bbif HUUTOXHBI. M30naups MaLLWHbI
[paMMa OKA3GNACk HACTONBKO HEHAREXHOH, 4To [enpe e pewwunca
NOAHSATL HANPAXEHWE Bbille MOAYTOPA THICAY BOALT. [.apoBas mawmHa
CNOMONACh HA CNEAYIOWMH Ke feHb, A Bonbluoe CONPOTUBIEHHE NPO-
BOLOB TENETPAPHON MUHMM CHENO BOMbWYIO 4ACTh MOWHOCTH, Bhipaba-
ThIBQEMO reHepaTopom. Ho 3¢ dekT sce paBHO NPEBIOLLEN OXUATHMS.

[nasnoe 3akmoYaAnocs B Tom, yto [enpe Ha onsite cmor ybeamtbes,
4TO YEM BblWE HAMPAXEHHE U MEHbLLE ﬂepeﬂGBGeMblﬁ NG NHUHWKU TOK,
TEM MEHbLLE B HEW NOTepy. ITO Bbin BAKHEMLUNI BEIBOA, K KOTOPOMY OH
pULLEN NONTH OAHOBPEMEHHO C PYCCKMM 3EKTPL. OM JTaHMHOBBIM.

MNonyuns duHaHcoBylo nopnepxky oT bankupa Potwunena, [lenpe
NOCTPOUN eLue HECKOMBKO AMRKWIA nepeaad 8o PpaHumm.

Heckonbko net cnycra cootedectsernuk enpe Mnnonut @owten no-
BTOPHSA €0 OMbIT, B3SIB TE XE YCIOBMA: NepPefats CTO NMOWGANHBIX CUN
HQ NSTLAECAT KUNOMETPOR Npu Ko3dduumeHTe nonesnoro aeicrams 50%.
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OH He CTON CTPOWTL CNELMANBHYIO MOLIMHY HA 3QAYMOHHOE HANPSXEHNE
8 6000 B, a coegmHun nocnenoBaTenbHO YETHIPE MALIMHLI, KAXAAS M3 KO-
Topeix passueana go 1500 B, u nonyunn tpebyemoe Hanpsixerue. Takxe
1 HO NPUEMHOM KOHLE OH COEAMHMI NOCNEAOBATENLHO TPU ABUIATENS.

N Bce-Takm umenHo [lenpe fan Tonyok NPAKTMKaM-3NEKTPUKAM K MX
paboTtam no nepepade 3nekTposHeprin Ha Gonswmne paccrosHus. Oa-
HOKO HU3KWI KO3PPUUMEHT NONE3HOrO AEMCTBUA BLI3BAN CPEAM AOBOb-
HO 3HAUUTENBHOM YACTH SNEKTPUKOB CKENTUYECKOE OTHOLWEHWE Boobuwe
K BO3MOXHOCTSIM MEPEAGYHY SHEPIMM HA AQTbHME paccTosHus. [lossunuce
AAXe TEOPETUHECKME NOMBITKK AOKA3aTb, 4To 50% — npeaen ans anext-
PUUECKNX JIMHUA. ..

Ho Bce TpyaHOCTM 3GKMIOYANUCE, KAK Mbl CEFTOAHS NOHUMAEM, NULLb
B TEXHUHECKUX BOIMOXHOCTAX BpemeHW. BuHoBHUKOM Bonblimnx noteps
Bbin NPeXAe BCErO XOPOLIO U3YYEHHBIM M YAOBNETBOPSIOWMI BCEM NO-
TPEBHOCTAM MPOMBILLNIEHHOCTH NOCTOAHHbIA TOK. CrIMIWKOM TPYAHO Bbino
NOOHATL €0 HAMPSXEHUE A0 3HAUYUTENbHOW BennunHbl. OHO Bbino Ta-
KM, KAKOE CHUMANOCh C KIEMM 3EKTPUYECKMX MALWMH. A NOBbILATH
ero 6onee yem po 6000 B snektpuku bosnuce. MNoTpebutensm xe pa-
60TATL C TAKMM BLICOKMM Hanpsaxernem Boino npocto onacho. MNocne-
[OBATENLHOE COEAMHEHNE TIPUEMHMKOB OKA3BIBANOCH MO BONbLIEN Yac-
™™ HeyaobHbim. Boixon 6bin onmH: TpebBoBANOCE NEPERTU K NepemeH-
HoMy TOKy. Ero fpumeneHue HAYanoch yxe AABHO MO MHWUMATUBE
M. H. 96nouxosa.

9 yxe pacckaseiBan, 4To ANS NUTaHMs «cBeden A6noukosa» nepe-
MEHHBII TOK Obin yaobree, yrau cropanu poshee... Ho cambim 3ame-
YaTeNbHbIM CBOWCTBOM NMEPEMEHHOTO TOKA SIBNSNACH €r0 CnocoBHOCTL
K Tpancopmawn. M 3gece, nocne pabot Papaaesn, nocne cosaaxus
Axobu 1 Pymkopdom nepsbix MHAYKUMOHHBIX KaTywek, Sibnodkos noka-
3an NyTb K NPAKTUYECKOMY NpUMeHEHMIO TpaHcdopmaTopos. Y Hero
OHW MOTTIU CRYXUTb ANA PA3LENEHUS LENEN reHepaTopa 1 notpebutens
W A5 TOK HO3BIBAEMOTO «Apobnerus ceeta». [ing amtnia nepenay nepe-
MEHHOTO TOKQ TPAHCHOPMATOPhI MOTAM KAK YTOAHO MOAHWMGTh MM
OMYCKATh HANPAXEHUE.

[MpaBAa, NPUMEHSNCH NEPEMEHHBIN SNEKTPUUECKUIA TOK MOKA TONBKO
ans ocselenus. [euratenen, paboTaioWwmx HO HEM, NPAKTUHECKW HE
cyuecTsoBano. [eno 3aknioyanocs B TpYAHOCTAX MPUHLMAMANBLHOTO Xa-
paktepo. OaHodasHbIi ABUTGTENL HE UMEN NYCKOBOTO BPALLATENLHOTO
MOMEHTQ, TO €CTb HE MO COMOCTOSTENbHO 3anycKaThes. D10 obCTO-
STENBCTBO 3QTPYAHANO BOIMOXHOCTb €70 MPUMEHEHUS B TEXHUKE BrieK-
Tponpueona. Pewmnts npobnemy mMor TONbKO NePexOf K HOBOW KOMI-
NEKCHON 0BNIACTH SNEKTPOTEXHUKM — K TEXHUKE TPeXha3HOro TOKQ.



ocne BBEAEHUS B OBUXOA 3MEKTPMHECKOTO OCBELLEHHS, AAKWENO fp-

it CBET W M3BABNAIOETO NOTPebuTENEN OT MACCH XIONOT, CTECT-
BEHHO, CTASIM BO3HMKATb MHOTOYUCIIEHHBIE KOMMAHWM 1O SKCMTYaTAUMH
HoBo# TexHukn. Onn Bpanu HA ceba NOCTPOIKY reHepaTopHBIX BAOK-
CTQHUMIA, 3NeKTPONPOBOAKY B AOMAaX M obecneveHne notpebutenei
AIAMROMKM HOKANMBAHRUA UK LYTOBEIMWA CBETURBHUKAMMU. [ IpUuem ¢ Kax-
ObiM FOGOM — HET, HE TOAOM, NMOTOMY HTO BYpHOE PA3BMTHE 3NEKTPOTEX-
HUKM BEJIO CHET HO MECALbI U HELENM, — MOSBASNUCE HOBbIE TEHEPATOPH!,
ABUrATENH, PA3PABATHIBANACh TEXHONOMMS UITOTOBNEHUS M NPOKNARKM
kabenein. CeronHs, Nonbaysach COBPEMEHHON KOMNLIOTEPHON TEPMUHO-
nornew, Mol Bol CKA3anu: TPeBOBANUCH KKOMIMNEKTYIOLLME W MPUHOATEX-
HOCTU», «NepUEPHUiHbIE YCTPORCTBA», «CETEBOE OBOPYLAOBAHWES W TAK
Aanee u Tomy nofnobHoe. Hosas TexHnka noTpebosana orpomMHoOro go-
nonHutensHoro obopynosakna. C 3TOro HOUMHAETCS KAXKAOE HOBOE fie-
no, umeloLLee BNOCNEACTBUM LUNPOKOe NpumeHeHne. Beas paxe npoc-
TOWM BBIKMIOHATENb M NPEAOXPAHUTENL HAAO BLINO cHaYana M3obpectu...

B 1885 rony Mapcens [lenpe nocTpoun cneunantHyio TMHAIO Mex-
ay MNapuxem n Kpeitnem — 56 km. Obownace oHa o4eHs [OPOTO, Mo-
CKOJMbKY YAOCTUHHO COCTOSNA U3 CBMHLOBOTO kabens. HanpakeHwe gon-
*HO Bbino 6biTh 7,5 kB, a cuna toka — 10A. He noayuunocs. C taku-
MW SNEKTPUHECKMMM BENMYUHAMMW BNEKTPOTEXHUKO ele HE CNpasns-
nace. B pesynstarte rpomoanas, cneumnansHo Ans 3TOFo OnbITd NOCTPOEH-
Has MaWKMHA maccor okono 70 T passusana mowHocTs Tonsko 50 no-
wapuhbix cun. Hanpsxenue konebanoce mexay 5 v 6 kB, u KMO nepe-
Aauu okazancs cHoea He Boiwe 40--45%. [NonHoe ¢uacko 3ambicna
1 BAHKPOTCTBO B NPUAAYY.

loa cnycta $panuyackuit anekTpotextuk Mnnoant PorTeH puckHyn
BCE €& NOBTOPMThL NeHanbHbIM onbIT cooTevecTeenHnka. O He cTan cTpo-
UTb HOBBIX MaWMH. OH COEAUHUMN NOCNEA0BATENLHO HETHPE AMHAMO-MA-
LWMHKL, KQXAAsS U3 KoTopbIX aasana Hanpsixeruwe no 1500 B, w nonyunn
Heobxoanmele emy 6 kB. Co cTOPGHbI NPUEMHMKA OH YCTAHOBKN TAKXE
TPU ABUFATENS, KOTOPLIE MO KPYTHUTE SKOPS TEHEPATOPOB HU3KOTO Ha-
NPAKEHMA UIM CIYXMTb B KOYECTRE NPUBOAC AN HEOOXOAUMBIX MEXTHM3-
moB. Ho v 31OT onbiT nokasan, 4To Ko3dd “UMEHT TONE3HOro AeHCTBUA
6611 Ha yposre 50%. Eule oaHa Heynava.

Lns skoHoMMuECKU LenecoobpasHoi nepenaun sHeprun Ha Honb-
Woe paccrosHue TpeBOoBANOCH MOBLILATE M MOBLILATE HANPAXEHHE.
Mexnay Tem CTPOWTE reHepATOPRI NOCTOSHHOMO TOKA HA BLICOKOE HANPSA-
KEHME SNEKTPOTEXHWKM He ymenu. BosHukanu npobnemsbt ¢ usonaumen,
AQ 1 noTpebutens onacancs CTonNb BLHICOKOTO Hanpsxewus. Bce 3t
TPYAHOCTH, € OLHOM CTOPOHL, BbI3BIBANKM HELOBEpME BOODBLE K BOS3-



MOXHOCTW TPOHCMOPTUPOBKK 3NEKTPO3HEPTMM Ha BonbluMe paccros-
HMA, O ¢ Apyron, bnarogaps BypHOMY PA3BUTMIO TPAHCHOPMATOPHOM
TeXHWKMW, HACTONHMBO NOATANKMBANM MbICIM K MCMONB3OBAHUIO nepe-
MEHHOTO TOKQ, KOTOPbIA XOTb 1 Bbifl MEHEE 3HAKOM 3NIEKTPHUKAM, HO yXe
He ABNANCS COBEPLIEHHOM HOBUHKOMN. Ho B €ro ucnonbosarnmy Toxe Ebi-
NM CBOU TPYAHOCTH.

bi MOMK AM, 4TO SBNEHME 3NEKTPOMATHUTHON MHAYKLMU €CTb BO3HMK-
HOBEHUE DNEKTPOABMXYLUEHM CUMbI B 3AGMKHYTOM MPOBOAHMKE MPU 13-
MEHEHUU MPOXOASLLETO YEPE3 KOHTYP NPOBOAHUKA MATHUTHOTO NOTOKA.
W otkpbin 3To 3amevarensHoe seneHne Papa-
pen. Motom pan naobpetarenen ckOHCTPYMPOBQ-
1M UHAYKLMOHHYIO KATYLIKY HO PG3OMKHYTOM Xe-
NE3HOM CEPAEYHUKE, B KOTOPYIO HEMELKMI Mexa-
HuK [enpux-Lakuun Pymkopd nobasun sropyio
06moTky. OH BKIIOU4MA B MEPBUYHYIO OBMOTKY
ranbBaHWYECKYIO HATAPEIO ¢ BUBPALMOHHBIM fipe-
peisaTenem. [lpu 3Tom BO BTOpMYHOW 0BMOTKE,
obnaaatoileit 6OMbLLIMM KONMYECTBOM BUTKOB, BO3-
HMKANO BLICOKOE HAMPSXKEHWE, MO3BONsBLIEE [O-
Nyqats Mckpy. 3To Obina NepBAs NACTONKA HEW3-
HEXHOMO HACTYMIEHUS SNOXM MEPEMEHHOIO TOKA.
MonobHoe ycTrpoicTBO ANIs NPAKTUMECKMX Lie-
nen Bnepsble NpUMeHUn Akobu ans OMCTARUMOH-

Uean Drnunnosms roro noapeiaa muH. A etp Hukonaesny A6noy-

Yearuu KOB 3QNATEHTOBAN NMPUMEHEHWE KaTyiku Pymkop-
(1855—1919) ba ans «gpobnenus ceseta». Ero cuctema —
MUTAHME SNEKTPUNECKUX «CBEYEN» OT OJHOTO MUC-

TOYHWMKA — AEMOHCTPMPOBANIACE HA 3NEKTPOTEXRUYECKMX BHICTABKAX

1881 v 1882 rogos & lNapuxe u [etepbypre. B poceunckon cronnue
BCIO LeMb CMOHTUPOBAN U MOKA3bIBAM MOCETUTENIM MEXTHUK-CAMOYYKA
Mean Yearun.

Mean Puaunnosud Ycarmh poauncss B AEPEBHE, B KPECThAHCKOM
CeMbE M CHMCTEMATMYECKOTO OBPA3OBAHMS, KPOME LEPKOBHO-NPUXOA-
CKOM wKonsl, He nonyuun. [puexar 8 Mocksy, oH noctynun pabortatb
B YHWBEPCUTETCKME MACTEPCKME, M3YYMN MHOXECTBO GU3MYECKMX NPU-
BOPOB U C yCNExomM AEMOHCTPUMPOBAN UX AEHCTBME HA NeKuMax npodec-
copos nepea ctyaeHtamu. Ha MNeTepbyprekoit BLiCTaske OH BKAIOYAN BO
BTOPHYHYIO UMb MHAYKUMOHHBIX KATYLEK HE TOMBKO CBe4n A6noukoBq,
HO W HArpeBaTENb, Y AOXE ABUIATENb. T€M CAMbIM OH NOKA3AN, YTO CMUC-
Tema A6104K0Ba MOXET BbiTh NPUMEHEHA ANS MPUBEAEHWS B AENCTBUE



noboro npubopa nepemerHoro Ttoka. 3a csou pabotel Yearun Bwin
yaocToeH aunnoma, a noaxe Mockosckoe obwecrso mobutenen ecte-
CTBO3HAHUA, QHTPONONOTUM U 3THOTPAPGUU MPUCYANITO MY MOHETHYIO
npemuio.

M306petatenn oCBETUTENBHBIX MPUBOPOB yKE AABHO 3OMETUAM, HTO
A5 MATAHMA AYTOBBIX NCAMM MOXHO NONb3OBATHCS HE MOCTOAHHLIM, Bbi-
NPAMAEHHBIM TOKOM, 0 TOKOM NEPEMEHHOTO HANPABNEHUA. ITO 3HAYM-
TEMLHO YNPOLWAo 3aAaYYy. DNeKTPOreHepaTopy NePemMeHHOro ToKa He-
HYXHBEIM CTAHOBMACS KONnekTop. KOHCTPYKUMS MOLIMHBL OKG3bIBANACH
npolue, a CefoBATeNsHO, 1 LElUEBNE.

Crayana resepaTopsl NEPEMEHHOTO TOKA Haxoammnu cebe npumere-
HWE TONLKO ANSl HYXL OCBELLEHMS, U OMHAMO-MALMKHLI, BbipaBaTLIBAS-
WWe NOCTOSHHLIA TOK, AepXanu nepeeHcteo. Ho nocteneHHo B aeict-
BME BCTYNANMU M ApYrie HAKTOPL, CTUMYNMPOBABIUME PA3BATUE MALLMH,
BEIPABATHIBAIOLMX NEPEMEHHBIN 3NEKTPUHECKMMA TOK.

Hactynun nepuos, KOrAQ MAWMHBI NEPEMEHHOTO TOKQA, KA3ANOCH,
BooBuUle HAUANK BRITECHATL AMHamo. Ho ¢ uzobpeTernem Tparcpopma-
Topd 064 TUNA reHEepPaTOPOB B KOHLE KOHLOB CPUBHSIUCE MO CBOEMY
3HQYEHUIO, M KAXAblA OBPEn B 3NEKTPOTEXHUYECKOM XO3SHCTBE CBOIO
0bnacTs NpUMeHEHHS.

MawwuHbl nepemerHoro Toka,

HauMHAas OT BhinyweHHoM «Kom- IR
naHuen AnbaHC», MOXHO 4eTKO o=,
pasgenuts Ha ase rpynnei. Ecau : -
nepeas CoaepxuT B cebe paH- . o
Hue 06pAa3sLbl MALWMH B 06WeM-TO '
IS EAMHMYHBIX TPUMEHEHUH ne- :

PEMEHHOTO TOKQd, TO KO BTOPOWH oy
rpynne OTHOCATCSH 3AEKTPOMALUM- o
Hbl OTPACINEBLIE, TO €CTh W3rOTOB-
NeHHbIE CNELMansHO A OTpac-

neK, NoNb3YIOWMXCS  nepemeH-

HbiM Tokom. B koHue XIX cronetus N
K TOKOBBIM OTHOCUNMCH, HANPW-
Mep, MALKHb Npeanpuatus Cu-
Mmesrca u [anbcke.

OcobeHHo LKMpoko npowus-
BOLCTBO TEHEPATOPOB MEPEMEHHOTO TOKA PA3BUNOCL C MOCTPOAKON
LEHTPASBHBIX 3NEKTPOCTAHLMI U uRMit anexTponepeaauu (1311).

[MaBHOE [OCTOMHCTBO MEPEMEHHOMO TOKA — BO3MOXHOCTb €ro
TpaHcopmaumn. Mcnonesorars xe 3Ty BO3MOXHOCTh MOMOMNG Ka-
Tywka Pymkopda, umeswas sHouane ope oguMHoKoBbie obmotku. Ho

MawnHa nepemertoro toxa pamma



MaumHa nepemennoro toka dupmsl «Cumenc u Fanbcker
U PSAOM MALWMHA NOCTOSHHOTO TOKA AN9 BO3BYXAEHMS SNeKTPUYeCTBA

8 1882 roay ¢ppanuysckui snektpotexnnk Jllocsen Tonsp 1 aHrumi-
ckuit 6ankup Ox. [. Tub6c nonyyunn 8o @paniwm NaTeHT Ha KaTywky
Pymkopda ¢ pasHsim Y4MCNOM BUTKOB 8 NEPBMYHON W BTOPUUHOK 0BMOT-
KaX, HA3BAHHYIO MMM Npeobpasosatenem Hanpsxkenus. OHa No3sonu-
Na NofyydTe Ha BTOpMYHOW 0O6MOTKE Gonee BLICOKOE HONPSXEHWE
nepemeHHoro Toka. Kpome TOro, HaNpsixeHne Ha BTOPU4HOR OBMOTKE
PEryNUPOBANOCh BbIABWXEHWEM CTEDPXHER CEPAEYHMKOB. DTU TPaHC-
bopmaTopsl BbifM YCTAHOBAEHB B TOHACHCKOM METPONONMUTEHE HU MOA-
CTAHLMUAX U CAYXMITU 1S OCBELLEHMS NOA3EMHBIX MOMELLEHMA.

IemoHcTpuposanocs uzobpetenune [onapa u Ha TypuHckod BeicTas-
ke B 1884 roay. Ho « atomy spemenn Bparss OxoH v Sayapa [onkun-
COHbI 8 AHINIUK NPMAYMANK NEPBLIN TPAHCHOPMATOP C 3AMKHYTHIM cep-
AEYHUKOM, KOTOPbIK 0BNaRAN CYWECTBEHHO NYHLIMMM XAPARTEPUCTUKAMM
NO CPABHEHWMIO C KATYLIKOM, CHABXCHHOM NMPOCTHIM CTEPXKHEBBIM CEpP-
AEYHUKOM.

Mocne cospanmna 0OHOPAIHOTO TPAHCPOPMATOPA C 3AMKHYTHIM
CEPAEYHMKOM W NAPANTENbHLIM BKIOYEHMEM OBMOTOK CTANA BO3MOXHA
nepenavya 3nNekTPO3HEPTUM NEPEMEHHBIM TOKOM BBICOKOrO HANPAXEHHS
HQ BONbLWKME PACCTOSHWS C MASBIMK NOTEPAMM.

TpaHchopmaTopsl NOCAYXMAM OfHUM 13 PeLIaiOLMX apPTyMEHTOB
B NOMb3y NEPEXOAA HA nepemerHsiin Tok. Ho u ctoponHuku Bonee nay-
YEHHOrO M NPMBLIYHOTO MOCTOSHHOTO TOKA He CAABANUCH. [ 1oCTOSHHbIM



b
| B .
i " -
_ e — -~
Vi 7 |
(
- o
T
al
! 1)
«Bropuunsii i ’ k
rerepatop» — r \ . -
TpaHcdopmaTop R -
lonspa u MMb6ea oW N T

TOK Gbin HEODBXOAUM ANs Tenerpaduu, B SNEKTPOMETANNYPIUM, HA TPAHC-
NOPTE, ANS NPOKATHBIX CTQHOB U BIIOMMHIOB, B CYAOCTPOEHUMN.

Cnopbl MEXAY MPUBEPXKERLAMM PA3HBIX CUCTEM NONYYMUIN HA3BAHME
«TPAHCPOPMATOPHLIX BUTB», HACTONBKO OHWU BLiNk HEMPUMUPUMDBIMA.
Cpesm CTOPOHHUKOB fTOCTOSHHOTO TOKA HALWNOCH HEMANO TANAHTIMUBBIX
KoHcTpykTopos. OHu HaWwnK cnocob 3aCTABUTL TOK BLICOKOTO HANPSAXE-
HUS BPALLATL 3N1eKTPOABMUIQTEND, COEAMHEHHBIN C AMHAMO-MALIUHOM, KO-
TOPas 4ABANG TOK HM3KOTO HAMPAXeHUs. DTO ONpemsenmuno Co3aaxue
TPaHCHOPMATOPOB NOCTOAHHOTO TOKA.

[MpombilnerHbIR MHTEPEC K NOAOOHBIM MALIMHAM NPOosiBuaa Gupma
«Wykkept u K°» 8 Tepmannu. Bo @parkypre-Ha-MaitHe naobpera-
Tens Jlemeriep npugyman paamecTUTb HO OAHOM IKOPE MALLMHL ABe 0b-
MOTKM: OfIHY CO MHOXECTBOM BMTKOB TOH..OW MPOBOAC (1, A APYTYIO C MO-
NbiM KONMYECTBOM BUTKOB ToNCTOro nposoaa. Kaxayto obmoTtky oH co-
efuHUn co caoum konnektopom. Monyunnack mawmna, obvegunsiowas
8 cebe u asuratens, u reHepatop. Hassann ee ympopmepom, mawm-
HOM, cNocoBHOM NPeobpPa30BLIBATL NOCTOAHHBINA TOK OAHOTO HAMPAXE-
HUA B MOCTOSHHBIN X€& TOK APYroro HANPSAXEHMS, TO €CTb TPAHCPOPMA-
TOP NOCTOSHHOTO TOKA.

Hanpsixetue B 0gHOGA3HBIX LENSX NE. O BbIAO NOBLILIATL | NOHW-
XATh C NOMOLLBIO TPAHCHOPMATOPOB & NBbIX Npeaenax. 370 CHUMANo
rasHyto npobnemy nepefayu neKTPOIHEPTMH HA paccTosHue. Ho oa-
HOPA3HbIE CUHXPOHHBIE ABUrATENMU INBO HE HMENN MYCKOBOTO MOMEHTQ,
nbo 3anyckanmucs ¢ Gonbwum Tpyaom. M 1o cyxano obnacts npume-
HeHUs oaHodA3HOro nepemeHHoro Toka. Ha ero pomio ocrasanocs



Tparcdopmatop
NOCTOAHHOTG TOKA
Nemenepa

TOnBKO 3nexTpuyeckoe ocsewenne. CyulecTBylowee NPOU3BOACTBO Ta-
Koe pelleHne He ycTpausano. M 8 BypHO pa3suBalOWERCs 31EKTPO-
3HEpreTMKe BO3HMK HOYUYHO-TEXHUHECKWA KPM3NC...

bl, HOBEPHOE, He 306k, kak B 1824 rogy TanaHTIUBLIM GPaHLy3-

cxmnit dusnx Jomuruk Pparcya Aparo AEMOHCTPUPOBAN KONAEramM
no akofemmyt GEeHOMEH «MATHUTHOTO Bpaiienusi». HanomHio, oH Bpa-
LWAN NOCTOAHRBIA MOTHWUT MOA HEMATHUTHBIM MEAHBIM AMCKOM, M TOT MO-
CNYWHO CNEROBAN 30 MATHUTHBIM CTEPXKHEM MITW MOAKOBKOM.

MNMoneeka cnycta anrnuickuin uank Y. beinu sactasun spalarses
MELHBIA MCK B MEHAIOWEMCH MATHUTHOM MOMe HEMOABUXKHbIX SNEKTpO-
markmtos. On gokasan, yto, Byab TAKUX 3NEKTPOMATHUTOB HeckoHew-
HOE MHOXECTBO, MATHUTHOE MOfie CTANO Bbl PABHOMEPHO BPAWAIOLLMM-
c. 310 BbiNo SBNEHME, BOBOMBHO TPYAHO NMOCTUIAEMOE 3NEKTPUKOMM
TOM nopel. MHOTUE MHTEpEcOBANUCH MM, HO BOMblue BCEX, MOXAYHA,
CRENAMM AN MOHUMAHKMS W MPAKTUHECKOM Peanuadumn PeHoMeHa
UTANbRHCKWIA Npodeccop, uneH TypuHckon akagemun Hayk [anuneo
Peppapuc 1 nepebpaswuiics B Amepuky cepbekuin nrxenep Hukona
Tecna. O6a He3aBUCUMO OpYr OT APYra U NOYTH OAHOBPEMEHHO CKOHCT-
DYWUPOBARN MOAENM ABYX(AIHBIX MHAYKLUMOHHBIX (QCHHXPOHHBIX) ABUIG-
Tenein u oOBRCHUM UX AENCTBHUE.



Cxema nepBOHAYANLHOTO [eyxdasHbiil MHAYKLUMOHHBIN {QCHHXPOHHbIH)
asuratens H. Tecnsl asuratens H. Tecnsl, M3roTosneHHsii
Ha 3asopax Becturrayaa

Deppapurc nonaran nony4aTs CABUHYTbIE MO GA3e TOKM OT OBHOTO
reHepaTopa NPW MOMOLUM CKOHCTPYMPOBAHHON UM (HA30CMELLaIoLe
cuctemsl. B otnuumne ot utansaHckoro konnerd, Tecna 6bin BCO XW3Hb
CTOPOHHWKOM ABYXPA3HON CUCTEMB, CUMTAS ee HaMBONee SKOHOMMY-
Hoi. JT10 Buina ero owitbka. Ho ebiscHunacs oHa noaxe.

Oeyxdasnas cuctema tpeboBana 4eTbipex NPOBOAOB, HTO AENANO
ctpoutenscTeo bonee poporum. [posoaa Bbinu, KaK NPABUAO, U3 MeaM.
MIMEHHO Melb MMeeT HaUMEHbLUIEE 3NEKTPUYECKOE CONPOTUBIEHUE, NO-
TOMY M NOTEPM B MEAHOW NIMHMM BbiN MEHBLLE, YEM B CTOIBHOM.

Tecna npepsioxun Yetbipe NPOBOLG ABYXDA3HOM NMHMM Nepeaayin
3AMEHUTb TPEMS, OBBEAMHUB 4BA M3 HMX B OAMH — Hynesol. Ho no ato-
My Nposofy wWwen 6onblUMiA TOK, U Ero NPUXOAUANOCH AENATh CYILECTBEH-
HO TOALLE. BbIMrpbiw B METANNE OKA3BIBASICH HUHTOXHBIM.

Tecna okasancs He TONBKO WUCKMIOUMTENBHO TAAGHTAUBBIM MHXEHE-
pOM-M30BpeTarenem, Ho U BecbMa 0bOPOTUCTEIM AENLLOM. TCK, TONBKO
3a 80-e rogbl on nonyunn Bonee 40 naTeHTos HA MHOTOGA3HbIE CUCTE-
mbt v 8 1888 rony nponan ux ¢upme BectuHraysa, ¢ kotopoit cotpya-
HMYQIT HECKOMBKO feT.

B 10 Bpems KOHCTPYKTOpbI pa3Hbix CTPAH pa3pabarbiBany MHOro-
¢dasHble cuctembl. B AHrnmu mHoro cun notpatun Ha 310 Y. bpeanu. OH
NOCTPOMI HECKONMBKO OPUMMHANBHBIX ABYXPA3HbIX M TPeXPA3HbIX rere-
patopos. OgHako, He ByAy4M 3HAKOM C Pe3ynbTATAMM OMbLITOB C BPA-
WCIOWMMCS MArHUTHbBIM NONIEM, OH PACCMATPUBAN BCE MHOrOGQa3Hbe
CUCTEMBI MPOCTO .. K Cymmy 0AHOdA3HbIX. M noTpebuTenu Ha koHue nu-
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Cxema naTunposoaHoM

CUCTEeMBI PACNPEAENEeHNS I

IHEPTUM MEXRY

norpebutenamm

HUM NEPEACHM SHEPTUM AOMKHbI BBINK BKIKOYATLCS B CBOIO OAHOPABHYIO
napy npoBoACE.

OaHy 13 NepBbiIX MHOrOMPOBOAHBIX CXEM NPEMIOXMWI WBEHLAPCKUH
unxerep Pene Tiopu. U no ero npoekty Beina coopyxera $panLys-
ckas nuHua anektponepenadn MyTtbe—JTuon anudoir 180 xm ¢ Hanps-
xeHuem 57 xB. B ctpoit ona sowna 8 1906 rogy.

Ha ruppocranumm MyTee nocneaosatensHo Bbii BKNKOYEHbI HECKOb-
KO anHamo-maLumH. Hanpsxketine nogasanock s nuuuio. B Muone, Ha npu-
E€MHOM KOHLE, CTOSNIM TaKXe NOCNefOBATENbHO COEAMHEHHBIE ABUIaTent
NOCTOAHHOTO TOKA, KOTOPLIE, B CBOO OHepefp, BPALLANM TPexdasibIe re-
HEPATOPELI NEPEMEHHOTO TOKA. M yX OT HUX TOK Wesn Ha npeanpuaTis 1
B goma ropoaa. Cuctema nonyuunacs JOBONEHO CHOXHOM.

Tem He meHee B MUpe BbINO NOCTPOEHO HECKONBKO MHOMOMPOBOAHbIX
nunuit. Hanbonbilee pacnpocTpaHeH1e NONYHMNQA TPEXMPOBOAHAs CUC-
TEMO PACTpefeneHia ¢ ABYMS feHepaTopamu 1 Bsoe 6onbiinm Hanps-
XeHUem B NHMM Nepegaumn. Ha Hee B pane ropofos cTany nepeaens-
BATb AAXE YXE UMEIOLLMECS ABYXPOBOAHbIE CHCTEMBI.

Haubonblumit ycnex Bbinan HO AONK0 MONOAOTO PYCCKOTO MHXEHEPa-
KOHCTpYkTOpa repmanckoi ¢upmel «AEG» Muxanna Ocunosuya Jo-
nuso-fo6posonbekoro.

Muxann [onuso-Hobposonsckuin poguncs 8 Carkt-Iletepbypre
B cembe uMHOBHMKA. B wecTHaguaTe net noctyr. in B Puxckmin no. utex-
HUYECKUI MHCTUTYT, HO B PE3YNLTATE CTYAEHYECKMX BONHEHUHM Bbin MCK-
MIOYEH U 3AKOHYMN OBPA3OBAHME B [EPMAHMN HO 2NEKTPOTEXHUYECKOM
OTAENeHUN mawnHocTpouTensHoro dakynsteta apmwragrekoro seic-
Lero TexHuyeckoro yuunuwa. o okordanunn yuebe nonyuun npeano-
XeHWe ocTaTbes npenopasatenem s Tom xe yuunuwe. OH cornacuncs,
HO CKOPO nepeLen Ha 3aBoasl Gupmbl «Bceobwas anexTpuyeckas Kom-




nanus» (Allgemeine Electricitats-Gesellschaft — AEG). 3aecs u npowna
MOYTU BCS €10 TPYAOBAS U TBOPHECKAS KU 3Hb.

OH MHOrO 3aHUMANCS NPOBRemMamn 3NEKTPOTEXHWUHECKHUX M3Mepe-
HUI W, ECTECTBEHHO, HE MOT HE WHTEpPEeCcOBATLCS Npobnemamu nepeasa-
YW U PACMPENENEnns SNEKTPO3HePTN. TaK, oH M30Bpen oYeHb MPOCTOM
M SKOHOMMYHLIN TPEXMPOBOAHKIN «AENUTENs HA-

NPAXEHUA», KOTOPbIA NO3IBOMUA UCMOML3OBATH B fin-
HUEX MEPEfa4Yn NOCTOAHHOTO TOKA HANPAXEHWE
eaBoe bornbiuee, 4em y notpebutenen.

B 1888 roay oH No3HaKoMmmcs ¢ TEKCTOM O~
knaga . @eppapuca n cpasy xe cran gymats o
npumeHeHun He asyxdasHoro Toka, kak y Peppa-
puca u Tecnbl, a Tpexda3HOro, TO eCTb TpeX nepe-

MeHHbIX TOKOB, CABMHYTLIX N0 $ha3se HA OAHY TPETL

nepuopa (Ha 120°), cospaowmx spawarolleecs

marHuTHoe none. Ho ans wupokoro npaktMyecko-

rO MCMONb3OBAHMUA TPEXA3HOrO TOKA CNEAOBANO

CO3[ATh NPEXAE BCEro COOTBETCTBYIOWMIA ABUIA-

tens. M Jonuso-Jobposonbckuin ero usobpertaer.

Sto 6uiNa YAUMBMTENBHAS MAWUHA C POTOPOM, Mo Ocunosm
UMEIOLMM KOPOTKO3AMKHYTYIO 0BMOTKY B Buae [onuso-foBposonsckwii
«benuubero koneca». Muxawn Ocunosud cpasy (1861—1919)
Xe NONyYaeT Ha HEro nartent. Keraru, ero KoHcT-

PYKUMS QCUHXPOHHOTO ABUIATENs B MPUHLUMNE CO-

XPAHUNACH M A0 HOWMX AHEH, KOK, BApOYEMm, U Bes co3aanHas Jonuso-
HobpoBonbckum TpexPpa3HAS SNEKTPUYECKAN CACTEMA.

Haneko He Bce BMAENM B Tpexda3sHON cucTeme NaHaLelo oT scex Hea

nepenayu 3Heprun Ha bomblune paccToarus. [ing obecneuerus 8 NMHUM
BLICOKOrO HAMPAXEHUA MEPEMEHHOrO TOKA HYXHbI Bbiny TpaHcdopma-
Topbl. A cucrema onmneo-Hobposonsckoro Tpebosana cpasy Tpex og-
HOGA3HBIX TPAHCHOPMATOPOR BMECTO OAHOMO NPH OAHOGAZHON CUCTE-
me unu AByx — npu aRyxdasHoi. Ho tpamcdpopmatopsl Gbinu goporue.
HyxHo 6bino cuntats, 4TO AeLlesne: TPU NPOBOAQA TPEXPAIHON CUCTEMBI
NMOC NALLHKI TPAHCPOPMATOP UMY TPU NPOBOAA ABYXPA3IHON CUCTEMEI
C ABYMSt TPAHCPOPMATOPAMK, NPU YCIOBMM, YTO HYNEBOH Nposog GyaeT
UMeTh BOMBLIKHI AMAMETP.

B 1889 roay Muxaun Ocunosuy MaobpeTtaeT TpexpasHbii TPAHC-
dopmatop. OH npobyet pasHbie koHdpurypaumu, noka & 1891 roay e
MPUXOAMT K KOHCTPYKUMM C TPEMS CTEPXHAMMW, PACNONOXEHHbIMU B Ofi-

How nnockoct. OamH M3 ONLITOB NPUMEHEHNS TPExdAZHOro TOKA Bbin
ocyuwectneH Ha JlaydeHcKon anekTpocTaHLmMu.

KunomeTpax 8 fecat oT npombiwaeHHoro ropoaa lennsbpoHa Ha-
xopmnock Hebonswoe cenerue JlaydeH ¢ LEMEHTHBIM 3GBOAOM, KOTO-



BapuanTe potopa ¢ o6moTkol «Genuibe Koneco», NPEeACTaBNeHHbIe B NaTeHTE
M. O. fonuso-Hobposonsckore

bl UCMONB3OBAN ANS CBOETO NPOM3BOACTBA YOCTh BOLHOW 3HEPIMM pe-
kvt Hekapa. To nv gena y nayderckoro sasoaa Wi He Brecraue, 10 nu
APYras KAKAs-1o APUYMHA BO3HMKAQ, TONLKO BAPYT Cpelu pyKOBOLACTBA
MOWNM HACTOMYUBBIE PA3TOBOPEI O HEOBXOAMMOCTU AOMONHWTENBHBIX
buHaHcoB. A oTkyaa ux B3sTe? YBENMYMBATL BRINyCK npogykuine Ho
ANSi 3TOFO HYXHO AOMOMNHUTENLHOE Chipbe M 0BOPYAOBAHME, TO ECTb Te
xe uHanch. Kpome Toro, Heobxoammb Bbinu M0AH, AONOAHWTENbHbIE
paboune pykun. A Nayden — cenenmne Hebonbwoe. M 6onblunHcTBO ero
XuTenei yxe TOK #NU MHAYE MPUCTPOEHSI. ..
Cnoso «3HEPTHSY B repeacae C rpeqyecKoro 43bika o3HaQ4YaeT «aearenb-
HOCTb», M B MPUNOXEHUK K HENOBEKY OMPEAENRET ero PEeUTEeNbHOCTD,
HOCTOMYMBOCTL B BOCTUXEHWH Lenn. B Hayke aneprug ects obwas mepa
PQA3NUYHBIX BUO0B ABUXEHNA 1 B3AMMOLENCTBMS. HoanMep, MEXaHU4e-
CKaq 3Heprud, TennoBas, xXvMUHeCcKasn, 3NEeKTpUYeckas ¥ Tak ganee.
OauH BMA SHEPTUKM MOXET MPERPALLGTLCS & APYrOM, vt Npu BCEX Npespa-

wenuax obllee ee IHAYEHUE HE MEHARTCS. ITO OAMH M3 BAXHERIWMX 3a-
KOHOB COBPEMEHHOrO eCTECTBO3HAHMS.

Obcyxaeruns cnocobos nonyyeHNUs LONONHATENBHOMU NPMObiIM B NPAB-
NEHUM NAYPEHCKOrO LEMEHTHOTO 3ABOAC MPULLIMCE KAK PG3 HA Bpems
HOLIYMEBLLIMX OMBITOB NEPEAAYM SNEKTPUHECKOH IHEPTUM MO NPOBOAAM
13 opHoro ropoga B apyroi. [lomHute nunmio enpe na MionxeHcKoi
BLICTABKE M MOCHEAYIOLME ONbIThI

SHeprus, sHeprus... A Henbas nu ee NpoAats? Pagom peka, BuicTpo-
Tekyuit Hekap. Henbas A 3ak104MTs CUAY €70 TEYEHUS P NOMOLLM
3NEKTPUYECTRA B fIPOBOAA U MPOAATb, CKAXEM, B MPCMbILIEHHbIN
Feinsbpon? Tam BymaxHeie u xumuueckne Gabpuku, MeTanIUueckue,
BUHOAEMBYECKUE W MPOUME 3ABOAbI, KOTOPbIM NOCTOAHHO HE XBATAET KAK
pA3 3Heprum. ..
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CxemaTuyeckuin 4epTex nepeuyHon ctanumm B Jlaydere Ha Hekape

CHQYana pewwmnn Ha roToBOM NNOTHHE MOCTABMTL AUHAMO-MALLMHY
W COOPYAUTE AECATUKMIIOMETPOBYIO IMHMIO NOCTOAHHOTO Tokd. OHa Kak
pas nokpsina 6 pacctoanue ot Jlaydena o lennsbpona. Ho umxe-
nep Ockap ¢on Munnep, Tot cambii, kotopeiin npurnacun Mapcens
Jenpe ans nocTpoitkun AuRMKM Nepeaaum sHepruu 3 Mucbaxa B Miox-
XeH, NPEeANOXUN UCNONb3OBATL HOBBIM TpexdasHkin Tok. [Tocne HekoTo-
PbIX PA3AYMMUIA AMPEKLMS LEMEHTHOrO 30BOAQ COMACHNACH.

Ho noka wnu nogrotosutentHsie paboTs, NNAHE NEPEMEHMNMUCH.
Komnanus AEG npeanoxuna nepepats sHepruo w3 JlaydeHa He Tonb-
ko B lefnbbpon, Ho n aanbwe, 8o Pparkdypr-Ha-Maiire, 3a 175 km
oT mecta ee BbipaboTku! MNobeguts TaKoe paccTosHue AGXKE B ronosy
HUKOMY MOKQ HE NPUXOAMNO.

A nocroneky Bonblyio yacTs pacxogos bpana Ha cebs AEG, 1o pa-
6o7bl Beckope Hadanucs. Ha nnotune B Jlaydene roctasunu Tpi Typbu-
Hil mowHocTeo No 300 NoOWaAUHBIX CUA UM Coeq HUIU UX € MALLMHOMMU
TpexdasHoro Toka. ToNCTHE MelHele NTPOBOAA NOABECUMAM HO BOCHMM-
METPOBLIX CTONGAX, MPUKPENUE UX K BONbLIMM M3oNaTOpam. Tpn oT-
AeNbHbIX MOBLILIAIOWMX TPAHCHOPMATOPA, 0BMOTKM KOTOPLIX Briny Ang
NyYWEN 1130NALMK NOTPYKEHbI B MMHEPAIIbHOE MACHO, NOGHANM HAMps-
xenue 00 8,5 kB. Toxe, mexay npouum, HebuiBanoe HanpsxeHue.

Y notpebuteneit B KOHUE MMHUM NOCTABUAM MOHWUXAKOWME TPAHC-
dopmartopsl, koTopsle nuTanu uaobpetenrsie Honuso-Lobposons-
ckum Tpexdasnbie asurateny, Tpebosasiine Hanpsxerns 65 B. Takum
Xe HANPSXEHNEM 3AXMIANM U SIAMTONKM HAKGIUBAHWS.

Ecnu ydecTs, 4TO cUCTEMA HOCUNA BCE X& XAPAKTEP 3KCMEPUMEH-
TANLHOM, TO MOXKRO NPM3HATE ee ycnex nonnsiml Ha Pparkdyprekoi
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Macnsneiit Tpancdopmatop flaydenckoin snekTpoctaHLmm

BLICTOBKE dHepris Bogsl Hekapa, nepefanHas no npoBoAam, NPUBOAM-
na e AencTaue BOAAHON HACOC, KOTOPbIM NOAHUMAN BOAY ANs BOAONAAA
Ha seicoTy 10 m. M cHoBa nocetwtenu, 30aMpas ronosy, Tepnenuso
OXMAQNM MOMEHTOB nycka Boasl v B soctopre kpuuanu: «QOl Das ist
wundervoller Wasserfalll Die Neckarwasser murmeln in Frankfurt-am-
Mainl» {«O! 310 yameurenshuin sogonaa! Bopsl Hekapa xypuar Bo
Ppankdypre-Ha-Marite!»)

YAQUHBIA OMbIT AN MOLHBIA TONYOK MPOMBILUIEHHOMY PA3BATHIO
3M1EKTPUYECKUX ceTel. Bo Bcem M1pe Moan cTany BHUMATENLHO NPUCMAT-
PUBATBCS K 3ANACAM BOAHOM SHEPrUM. HecKonbko rMAPO3NEKTPOCTaHLMI
6611 noctpoersl 8 Espone. Ho camoit 60nbLwoi B MMpe CTana amepuKaH-
CKOS I APO3NEKTPOCTAHLMS, NOCTpoeHHas Ha Huarapckom sogonage.

WcTopua aToro crpoutensctsa HebeabiHTepecHa. MasectHo, yto Hu-
arapa Haxoautcs Ha camon rpamuue CoeamnHennnix Ltator u Kanagp.
M s 1889 roay, ewe no nycka Jlaydenckon cranumu, 8 Amepike Bo3-
HUKNO OKUMOHEPHOE OBWECTBO, KOTOpoe NPUMOBPENo Npasa HA MC-
nonsaosanme ot sogonaaa 200 000 nowaauHeix C1n MOWHOCTM C aMe-
pukanckoit ctoporbl M 250 000 — ¢ kaHapckoit. CoseT aupekTopos
MPUHAN PELLEHUE O MOCTPOMKE INEKTPULECKON NUHMK nepeaaun. o pe-
KOMEHOAUMW QHIMICKOro anekTpuka npogeccopa Popbea anektpo-
CTAHUMIO 3aRYMANK PA3BWTE HO OTAENbHBIE YACTH, KAXAAS MOWHOCTbLIO
8 5000 nowaq, y 4ix cua, U NpUMeHUTb ABYXbA3HYIO cucTemy Tecnsi.
B uenom Huarapckas . exrpoctanumMa 6bna NOUCTUHE TPAHAUO3HBIM
COOPYXKEHUEM.



Asurarens Tpexdasnoro Toka 8 100 nowaaukbix cun KOHCTPYKLMM
M. O. fonueo-[obposonbckoro, ycranosnenHsin 8o Ppanxdypre-na-Maine

Ho ctpoutensm He noeeano. B ceoem nepeoHa4ansHOM BUae snek-
TpocTaHuus npopabotana Henonro. Ckopo NMPAKTMYHBIE OMEPUKAHUBI
ybeaunuce, 4To TpexpU3HbIK TOK TOPA3LO BEIFOAHEE BCEX MPOYMX CUC-
Tem. M cTaHums BCTONA HO Nepeaenky.

YeBpAllieHue BCAKOro ApYroro BMOA SHEPTUM B SNIEKTPOMATHUTHYIO,
:aK Bbl 3HQETe, OCYLUECTBASETCH C MOMOLLBIO YCTPOMCTRA, AnNnapaTa
MM MALLAHBI, KOTOPYIO HO3bIBAOT FEHEPATOPOM. TAK, B XMMUYECKUX 3Ne-
MEHTAX Mbl MPEBPALLAEM OAHM BELECTBG B APYrMe, BbICBOBOXAAEM
SHEPTMIO XMMUYECKMX CBA3EH 1 Npeobpasyem ee B SHEPTUIO dNEKTpHYE-

17 — 3543



Tparchopmaropsl Huarapckoi rmaposanekTpocTaHumy,
noesiwaowue Hanpsxerue o 11 kB

ckyto. Mcnonb3ys cuny noparowei Bofisl, napa unu noboro MHoro suaa
NEePBUHYHOrO OBMIQTENs, Mbl BpALdem POTOP FEHEPATOPA B MATHUTHOM
none v NPEBPALLAEM MEXGHUYECKYIO SHEPTUIO B INeKTpUUecKyto. Mcnonb-
3yst CUNY BETPA M CONHLA, Mbi TOXE NPEBPALLAEM UX SHEPTUIO B INEKTPHU-
YECKYIO, MOTOMY UYTO 3MIEKTPHUYECKAs SHEPTHS — CAMbIA YAODHbIA 1 nerko
TPQHCMOPTUPYEMBIN BUI SHEPTUU U3 OCBOEHHAIX YENIOBEYECTBOM.

[oBaitte ewe pas npoigem no BCen 3NeKTPOIHEPreTMHecKon Lenu,
HO Tenepb He C MCTOPUYECKOW TOHKM 3PEHMS, A C MO3ULMK TEXHMKM.
MepBbiMM UCTOYHUKAMM 3NEKTPUHECKOM SHEPIKU, KAK Bbl MOMHUTE, Bbi-
1 ranseaHmyeckne 6atapen. OT HUX 30XrNACk M AANA CBET 3NEKTPUUE-
CKas Ayra, OHW 3aKPYTUAM Nepeblit anekTpoasuratens. Ho ol xe csoeit
MONOW MOLHOCTBIO 30TOPMO3WIIM POA3BMTUE 3EKTPUHECTBA U €70 NPAakK-
TA4ECKOE NPUMEHEHME.

C 1831 ropa — Bpemenn otkpbitus Paposeem sBneHUs 3nekTpo-
MOTHUTHOW MHAYKUMM — HOYMHAETCH 3N0XA POXAEHUI 1 COBEPLIEHCTBO-
BAHKWA NEKTPUYECKMX FreHepaTopos. [eHepaTop — nepsoe 3BeHO Uenu.
Mbt yke NO3HOKOMUAUCE C UCTOPUEN CO3AAHUS INEKTPUHECKUX reHepa-
TOPOB, C HEMPOCTLIM NMYTEM, MO KOTOPOMY OT BPALLAIOLWENCS NPOBONOY-



3an prHamo-
MQaLMH
MOLIHOCTBIO

8 5000 nowaau-
HbIX CWn

Ha Huarapckon
INEKTPOCTAHLUMM

HOM PAMKM YHeHbIe, M30BPETaTent U KOHCTPYKTOPCKME KONNEKTUBLI NPH-
LU K COBPEMEHHBIM TUIaHTAM-TEHEPATOPAM.

CreumonucTsl [enaT NpoMAeHHkiR NyTb Ha dYerteipe 3Tana. [lepewi,
oxsatbiBaouwit 20 neT, 3HameHyeT CO3AAHME 35EKTPOreHepaTopoB
€ B03BY . EHWEM OT MOCTOAHHBIX MATHUTOB. DTO BPEMS TOK HO3bIBAEMBIX
MArHMTO3EKTPUHECKMX MALLMH.

Bropo# stan — spems mexay 1851 u 1867 ronom — obveauuser
TOXE MOLMHbI MOCTOSIHHOMO TOKA, HO YX€ C HE3ABUCHMbIM BO3OYXAEHM-
€M, TO ECTb He OT COBCTBEHHBIX MOCTOAHHBIX MATHMTOB, G OT 3NEKTPO-
MOrHWTOB, NUTAIOWMXCH OT MOCTOPOHHETO HE3ABUCUMOrO UCTOYHMKA.

TpeTnit 3Tan xapaKTEPHU3YETCA TEM, HTO MOYTH OLHOBPEMEHHO Pa3-
Hble MCCNIeAOBATENMU OTKPbIIM MPUHLMM CaOMOBO3bY*AeHus. Beprep Cu-
meHc B8 1867 rogy, pacckaseiBas O CYLWHOCTM HOBOTO MPUHUMNG, HA-
3Ban ero auHamosnexktpuyeckum. C 3TOH Nopsl reHepaTopsl ¢ CAMOBO3-
ByXOeHWeM, O NOTOM M APYIMe reHepaTopbl NOCTOSHHOTO TOKA CTAfiM
HA3bIBATL AUHAMO-MAWMWHAMU, MM NPOCTO AMHAMO.
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HertBepTuii — coBpemeHHsii atan. Hadaswuce & cepenune 80-x ro-
nos XIX seka, oH NPOJONXAETCH MO Cel AeHb. Ero mOXHO HO3BATH 3N0-
XOM NepemMeHHOro Tpexda3sHoro Toka. YMIMEHHO OH — TpexgasHsbii ne-
PEMEHHBIH TOK — MO3BONWUN OCYLLECTBUTE NEPEAAYY 3NEKTPOSHEPTHMM HA
AANEKMUE PACCTOAHNS, CO3AATL EAMHYIO SHEPTeTUYeCKYIo ceTb U obecne-
YWUTb HOAEXHYIO paBOTY 3NEKTPONPHUBOAQ.

Passutie mowHbix TpexdasHbix MOWWH — TypboreHepatopos — Ha-
4anoce ¢ HoBbim, XX ctonetuem. Yxe depes 20 net 8 CLUA 6bin narotos-
NeH ABYXMOMOCHBIA TypBOreHepaTop HEMBICTIMMOM, Ka3anoch Bbl, MoLL-
noctn — 62,5 MBT 1 uacrote spawenns 1200 06/muH. Ho 1exmHmue-
CKMH NPOrpece NoAroHseT cam cebs N MMEET TEHAEHUMIO K YCKOPEHMIO.
OOHOBPEMEHHO C ABYXAOMIOCHBIMU NOSBUIMCL HETHIPEXNOMOCHbIE TYp-
6oreHepartops ewe Bonswen mowroct. K 1937 ropy 8 CCCP 6bin paa-
paboTaH U NOCTPOEH CAMBIA MOLLHBIA B MUPE TypPBOreHepaTop MOLWHO-
ctoo 100 MBT 1 yactoton spawenns 3000 o6/mun. D10 Buina oueHs
Henpoctas pabota. DHepreTnkos Becnokounn Npobnembl OXNAXAEHMS
obmoTok. BHywanm onacenust orpomMHbIA OUAMETP pOTOPA M PACCTOAHUE
MexXay ero onopamu. XBarut fik NPOYHOCTH ¥ MeTanna?é TpyaHocTH Bo3-
HUKQNK 1 NPM CO3AAHUM FPOMOOHBIX NOKOBOK Ans potopa. A xakas Tou-
HocTe 0bpaboTkn Tpebosanack OT snekTpoMaWKMHOCTPOUTENEN... Bens
Y TUFAGHTCKMX MAWUWH €CTh HEOPEMNIOWMI Bpar — BMEpaums, cnocobHas
PA3PYLNTE AAXE COMYIO MTPOYHYIO KOHCTPYKLMIO.

Benukas OteuectseHHas BOMHA 30AepXANa CTPEMUTENBHbBIA POCT CO-
BETCKOrO 3HEpromawmHocTpoenma. Ho nocne nobenpl HapoaHoe xoasiteT-
BO noTpebosano ewe Bonee mowHbIx MawnH. beinu pazpaboTtanbl u no-
cTpoeHbl TypboreHepatops! BAB0e BONbIIENR MOLLHOCTH, BTPOE, B NATb M
pecate pas... Ana Koctpomekon [P3C Buin paspaborar npoexT Typbore-
Hepatopa mowrHocTsio 1200 MBT u yactoton spaulenis 3000 06/ muH.

Y7066 NOBHICUTE MOLWHOCTb TMIAHTCKMX MOLWWH, BbIIO NPEAIOXEHD
MHOTO YCOBEPLEHCTBOBAHWM. [MABHBIM SBUIOCH YBEAUYEHWE NAOTHOCTH
Toka B obmoTKax. Bel cnpocute: «A kak xe ¢ oxnaxaerueme Beas yxe
HQ OOBOEHHOM TUraHTE WX Harpes npeactasnsn coboit npobnemys.
MpasuneHo! JansHeirwmis nporpecc notpebosan rnybokux TeopeTnye-
CKMX U 3KCMEPUMEHTANbHBIX MCCNEAOBAHUM, CO3AAHMS OMBITHBIX MOLIMH
W YHUKQAMBHbIX MCABITATENEHBIX CTEHAOB. KORCTPYKTOPI NEHMHTPAACKOrO
308040 «3NEKTPOCUNA» BNEPBHIE B MUPOBOW NPaKTUKe paipabotanm
W BHEOPHIM BOROPOAHOE oxnaxaerune potopos. Cratop xe oxnaxaan-
CSl BOQOM, KOTOPAS TEKNA NO NOMEIM MEAHBIM NMPOBOLHMKAM OBMOTKM.
[ns kpennenus Buinu NPUMEHEHBI HOBLIE MATEPHATLI, MO3BONMBLUWE HA-
CKONBKO BO3MOXHO yBpaTh BUOPALMIO M HE AOMYCTUTh PE3OHAHCA.

AHAMOTMYHBINA MYTh UCCIIEAOBAHNNA W YCTPOHEHUS TPYAHOCTEA RPOXO-
Auau n 3apybexrbie TypboctpoutensHole dupmbl. B CLIA v Anonum Hit-



HE CTPOSTCA TypOOreHepaTOps B OCHOBHOM ¢ BOAOPORHO-BOAAHbIM OX-
naxgeHvem mowHoctsio Ao 1100 MB1. @Pupma «Cumenc», cosgaowas
TypboreHepaTopkl AN ATOMHbIX SNEKTPOCTAHLMH, OCBOMIA BIMYCK Arpe-
ratos mowHocteio 1500 MBT, wactotoit spawenus 1800 06 /mun u wac-
Tote Toka 60 1. PuUpma UCNONLIYET TONLKO BOASHOE OXNAKAEHHUE KAK
Ans 06MOTOK CTATOPQ, TAK W AN potopd. A ¢dupma «AnLCTom-aTacH-
TUK» NOCTPOUNA AN ATOMHBIX SNEKTPOCTAHUMA CEPHIO YETHIPEXNONOC-
Heix TypBorerepartopos mowHocTsio 1600 MBr.

OAHaKO TaKWE TUraHTEl, KAK BBIACHWIOCE M3 OMBITA MAPOBOTO 3HEP-
FOMAWWHOCTPOEHUS, KOE B YeM MPOMIPLIBANK NO CPABHEHUIO C TypHo-
reHepatopamu cpeannx molHocren. OcobeHHo ecni CPABHUBATL WX
¢ bonee NPOCTBIMK NAPOFA308BbIMK YCTAHOBKAMM. [lepBrii Takon Typbo-
reHepatop motyHocteio 150 MBT 1 qactoton spawenus 3000 06/ MuH
¢ Boree NPOCTON CUCTEMON BO3RYLWIHOMO OXNAXAEHHS Bbin MmocTpoeH
B8 AO «3nextpocuna» ans Cerepo-3anaanoi T3 8 1996 roay.

CnenytoLnm, BTOPbIM, 3BEHOM HALLEH LLENW ABAKETCA NUHUA SNEKTPO-
nepeaaun, J1201, ¢ npeobpasosaTesibHbiMM NOACTAHLMAMM, TPAHCHOP-
MATOPAMM M BCEBO3MOXHBIMM BCMOMOrAaTeNbHBIMKU yCTporcTaamu. [nas-
Has 3apada J131T — 3KOHOMMYHOA Nepesaqa 3NEKTPUYECKOR SHEPTUM
OT TEHEPATOPA K MPMEMRUKY, OT 3MeKTPOCTaHUMK K noTpebutentio. Ce-
FOAHSA NIUHWK NPEACTABASIOT COBOM PAHAMO3HBIE COOPYXEHHUS N3 BBICO-
YEHHBIX MOYT-OMOP C NOABELIEHHBIMW HO HUX MHOTOKWUIIOMETPOBBIMU NPO-
BOAAMM (HE MEHEE TPAHIMO3HBIMK ABASIOTCS M TMHUW NOA3EMHbBIX M NOA-
goAHbIX KabBene).

Poceus - - camas npotaxenHas ctpaHa 8 mupe. OcHosHoe Hacene-
HME W MPOMBILLAEHHOCTE COCPEROTONEHbI B 66 EBPONEHCKONR YACTH, A UC:
TOUYHUKM SNEKTPO3HEPriK B BonblLel cTenenn — B BOCTONHOM. U ¢ kax-
AbIM TOAOM QIS TPAHCNOPTUPOBKM SHEPIMU HOM MPUXOAUTCA CTPOUTL M-
HUK BnekTponepenaum Ha Bce Bonbuime u 6OnbluMe paccTosHums. Bei,
KOHEYHO, NOHWMAETE, YTO YEM ANMHHEE NMHUS NMepencyu, Tem Bonblue
B HEM HEA3BEXHBIX NoTepsb. Y1066t X CHU3KTL (7 yxe He pas o 3Tom ro-
BOPUI), HQAO NOBBILATE HANPAXeHWe. Bbi NOMHUTE, YTO Yem Bhiwe Ha-
NPSKEHUE HA fIMHMMU, TEM MEHBLIAS CMAQ TOKA HYXHA A8 Nepenayn of-
HOM M TOW Xe MOLUHOCTM. A Hem MEHbLLIE CWIa TOKA, TEM HUXE TOTEPM.
DMK COOBPAKEHUAMH W PYKOBOACTRYIOTCH MPOEKTUPOBLUMKU W CTPO-
WTENM, MCNBITBIBAS HA MONMIOHAX MOAENH NUHUK SNEKTPOMNEPERAU M HA
100 v 1000 «B.

TpeTbe 3BeHO — nOTPEBUTENb, OT SMEKTPUYECKON NAMMOYKHA W LO...
Moxanyi, ceropns He TO 4TO NEPEUUCAUTL OCHOBHLIX NOTPebuTEnen, HO
Acxe 0BO3HAYMTE UX FPAHMUBI HEBO3MOXHO. Mbl KMBEM B dIEKTpHUE-
CKOM MWPE, U 3TUM BCE CKA3aHOo. [Tpenctasuts cebe K13Hb COBPEMEH-
HOro ropoaa Be3 anekTpuuecTaa HesoamoxHo! Mel cospanm ans cebs



WCKYCCTBEHHBIM MUP U HE 3aMETUNM, KOK COMM OKQ3AnuCh B €ro fNewy.
Ho nyt nasap ve cyuwectsyet. Koneco uctopmmn v nporpecca Kpytres
TONLKO B OGHY CTOPOHY. 3HAYUT, HAAo paboTaTte Aanblle — U3OHPETATS,
KOHCTPYMPOBATb, [IBUTGTh TEXHUYECKYIO MbICTb. ITO MHTEPECHO, B 3TOM
CMBICT XM3HW MHXEHePa.

OMHUTE, ueit 310 aeBn3? Haanuck Bbina seibuta Ha kopnyce «Ha-

yTURyca», NOABOAHON NofxK kanutana Hemo. Poman «desaauats Tei-
cay nbe Noa BogoW» Bbin Hanucaw Xionem Beprom 8 1870 rogy. 3a-
NOMHUTE 3Ty AATY.

A tenepb nepebepem B NAMATU HEKOTOPbIE MOAPOBHOCTH KOHCTPYK-
umn dantactmueckoro «Haytunycas. diuna - 70 M. MakeumansHos
umpuHa — 8 m. Boponamewenne — 1500 7...

o CpaBHEHMIO C COBPEMEHHBIMM QTOMHBIMU MOABOAHBIMM KpEHCe-
pamu — rabaputel ckpomHbie. Ho BcnommHaem aanbiie: ABORHON Kop-
MyC M3 CTANW NOBbILEHHOW NMPOYHOCTU MO3BONAN MOABOAHOMN NOAKE NO-
rPYXatbest Ha Mobyto ry6uHy. [pu 3TOM MOLLHBIN NPOXEKTOP PA3rOHA
Mpak mupa 6esmoneus Ha nonmunu eneped. He nogHumascs Ha no-
BepxHocTs, «Haytunyc» mor npoittn go 4000 km!l.. 3natoku ckaxyr:
«Toxe He oueHsb...» Ho 9 ewe pas nanomuio — 1870 roal A kakue noga-
BOAHbBIE NOAKM 3HAMM K STOMY BPEMEHM B MUpe?

1863 roa. Bo ®paHumn cnywera Ha BOfy NOABOAHAS MOAKA, U3O-
6petenHas kanutadom bypxya u unxenepom bpronom: 41,5 m anunbl,
6 m wupuHbl 1 3,5 M BhicoTsl. Jlopka BOOpYXeHA LIECTOBOW MMHOM
u Bbnarogaps MalmHe, paboTaOWEN HA CKATOM BO3AyXe, Pa3BUBAET
CKOPOCTb A0 NATH Y3508, [locne yaayHeIX UCOBITAHWI M NECTHLIX OT3bl-
BOB KOMWCCUM NIOAKA CAOHA MOPTY.

1866 rog. B Poccun Ha KpoHwraarckom 3asoae noctpoeHa u cny-
LeHa Ha BOAY NOABOAHAS NIOAKA KOHCTPYKuun netepbyprckoro ¢oto-
rpada Anekcangposckoro: anuHa - 33,5 m, wupuHa — okono 4 m i
puicota — 3,5 m. Bonouamewenune — 220 1. [Isuranack oHa cunoin cxa-
Toro Bosayxa, KoTopwit xpanunca s 200 rasronegepax. Mcneitanue
npouwno yaayHo. OfHAKO KOrAa B 4ANBHENLEM TOAKY ONYCTUAX HO Ty-
6uHy npumepto 30 m, 0BIWMBKA He BLIAEPXANA, U CYAHO 3aTOHYO.

Crpounuce 8 Ty nopy noaku 8 AHraun 1 8 AMepuke, TaK 4TO cama
“aes MOABOAHOIO MNQBAHMS, KAK FTOBOPUTCS, BUTANQ B BO3AYXE.

Ho noka 7o, 4to BBIXOAMNO M3 MaCTEPCKMX, Bonblue NOXOAMNO HA
LMCTEPHBI. DTO BbiINK KNENAHHEIE U3 CTAMBHBIX IUCTOB HEYKNIOKKE, Bec-
nomolHble annapatsl. Jeuratent Ha cxatom Bosgyxe moram pabotarte



He bonee nonyyaca. [la v soobiue Bonblias YACTb 3STUX MOHCTPOB TOHY-
na ewe Ha ucnoiTanuax. A «Haytunyc»? BenukonenHeiii noaBOAHbIA KO-
pabib OXMBAANO 3NEKTPUUECTEO!

Xionio Bepry 6nino 10 net, korpa no sonHam peku Hesbl nonnsina
NPOTUB TEYEHMS WITIOMNKA, MPUROLMMAR B ABUXEHME «MATHWMTHOMN MALLM-
HOM» Ak0BU. MOXET BO3HMKHYTb BOMIPOC: OTKYAQ ABTOP CEPUM POMAHOB
«HeobbIKHOBEHHbIE MYTELIECTBYA» YEPIIAN TEXHUYECKHE MAEH AN CBOUX
NpPoW3BepeHuin?

A He 3HatO, BbIN MM 3HAKOM PPAHLY3CKMI POMAHUCT C TPYAAMMU POC-
CUICKOTO M306peTaTens, HO MOXHO Npeanonoxmts, 4to 6ein. [loto-
My 410 ocHoBHble pabotel bopuca Cemenosuua Akobu nybavkoranmcs
He Tonbko 8 «Masectnax Cankr-lletepbyprekoi akagemmn HayK», HO
u B [epMaHMn — B PUSUKO-XMMHMHECKOM XypHane «AnHanbi» MorakrHa
Morrenpopda, a Takxe Bruinu nanakbl [Mapuxckon akapemuein Hayk.

Opnroxasl HACTOWuMBAS aHrnMitckas xypHanuctka Mapu bannok
yrosopuna Xiong BepHa nokasats eit cBoit paboumin kKabuHeT, BBeCTH
ee B «TalHoe TaWHbix». EN Npuwnoch NOAHSTLCA MO y3KOM BUHTOBOW
NECTHULE HA BEPXHWI 3TAX, TAe OHA YBUAENO CKPOMHYIO HeBOMNbLyio
KOMHQTY CO CTONOM, paboinm Kpecnom U KpoBaTbO.

— Kak, v 310 BCe2 — yamsunacs XypHanmcTka.

W Toraa xo3sMH [JOMA NOBEN ee KOPMAOPOM, CMNOWb YBELIUHHbIM
reorpaduyeckMmm KAPTAMM, M OTBOPMN ABEPb B KOMHATY, 30CTABNEH-
HYIO KHUXHbIMM WKadamu. D10 Beina 6ubnuoteka. BceBo3moxHsie Tpy-
Abl MO reorpaduu M 3anNUCKK MyTELIECTBEHHUKOB, KHWUMM NO reonorim,
PU3MKE, XHMUHK, MO ACTPOHOMMU M TEXHONOTUM BECYUCIIEHHBIX MPOU3-
BOACTB 3ANONHAMM WKAdbl. TyT Xe HOXOAUNACH BENUKOMNENHAs KApTOTe-
KO, COCTaBNeHHas camim BepHom U conepxallias WHTepecHbie CBefe-
HWUS NO BCEM OTPACNSM 3HaHWIA. [pomagHbiin cTon nocpeamnte Bein 3asa-
fIEH TA3ETAMM, KYPHANAMMK W BionneteHsmn HayuHbix obwects. Korga
OH YCNeBasn BCE 3TO MPOYMTHIBATL M 4TO MOF OH HAMTH Ons GAHTA3WA,
ONEPEXAIOWMX BPEMS, B HOYYHOW IMTepatype CBOEN SNoxXu?e

Urtak, xtonb-eepHosckuin «Haytunye» xun v geiicteosan énaropaps
anekTpuyectsy. [pucnyiwiaemcs Kk aManory, kOTophlid BeayT Mexay co-
6oit kanutan Hemo n ero nnexHuk npodeccop ApoHake...

« — TyT, rocnopunH npodeccop, a1 nonxeH byay ATk BOM HEKOTOPbIE
PA3bACHEHMS, — CKA3AR KAMUTAOH Hemo,  He yrofHO fu BeICHYWOTb
uxg [Nomonuas HemHoTO, OH cka3an: — B npupoge cyluectsyeT morylue-
CTBEHHQS CWAA, nocayliHas, npoctas 8 obpauerun. OHa npumeHnma
B CAMBIX PU3NMYHBIX CYYasnX, U HQ moem Kopabne Bce NOJYUHEHO €.
Ot Hee vicxonuT Bce! OHa ocBewaeT, OTANAMBAET, NMPUBOAUT B ABK 3-
HME MALLMHBL. DTA CMAQ — SAEKTPUYECKAR SHePrus!

— DNeKTPUYECKOs SHePra? — yAMBIIEHHO BOCKIIMKHY §i.
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«Haytunyc» kanutasa Hemo

— Ha, cynape.

— OpHAKO X, KAMUTAH, MCKITIOUYUTENbHAS BBICTPOXOAHOCTL BALWETO
Kopabns MAoxo COrmMAacyeTcs ¢ BO3MOXHOCTAMMU SNEKTPUYECKON SHep-
rum. [lo celt nopsl AMHAMUYECKAS CUAA SNEKTPUYECTBA NPEACTARNANACH
BECbMO OFPAHUYEHHOM U BO3MOXHOCTU €€ Y4PE3BbIYGIMHO HUHTOXHDI.

— locnogut npodeccop, — oteeqan kanutan Hemo, — cnocobbl ne-
MOMb3OBAHUS INEKTPUYECTBO HA KOpPabe 3HAYUTENBEHO OTIUHAIOTCS OT
OBLENPUHSATBIX...»

BoT B yem oka3biBANACH NPUYMHA MOLWHOCTH «HayTunycar. TamHeT-
BEHHbIE FQNbBAHWMMECKUE DNEMEHTbI, MCMOMb3YIOWMe, NO CIOBAM KAMM-
TaHa Hemo, M3BneyeHHbi U3 MOPCKOM BOALI XTOPHCThIN HATPUH, TO €CTb
0O6bIYHYIO NOBAPEHHYIO COMtb, B COEAMHEHWM CO PTYTbIO 4ABAAMN INEKTPH-
HECKMit TOK M NUTAIM HACOCH! M ABUTATENM, OCBELLAMM, OTAMIUBANM U OCY-
WeCTBAAMM BEHTUASLUMIO NofBofHON noaku. [Tockonsky kanutaH Hemo
6biNn yBEPEH, YTO €0 MNEHHUK OTHLIHE HABCErAa CBA3AH C NMOABOAHbLIM
Kopabnem, OH He CKpPLIBAN OT Apodeccopa APOHOKCA CBOUX TEXHUYE-
CKUX CEKPETOB...

« — Bbl BUpMTE, — cKa3an kanuTad Hemo, — s Nonb3ayoch snemeHTa-
mu bynsena, a ve Pymkopda. MNocneanue He panu 61 MHE TOKOrO BbICO-
koro HanpsixeHus. batapei byHaeHa y meHs He Tak MHOTO, HO 3aTO pa-
BoTaloT OHW HG BOMLLUOKH MOLWHOCTH, DNEKTPUYECKAs SHEPrUs, BbIPA-
BotaHHas barapesmu, nepeaeTcs B MALIMHHOE OTAENEHWe, MPUBOAMT
B AeMCTBME SMEKTPOMOTOPL], KOTOPbIE Yepe3 COXHYIO CUCTEMY TPAHC-




Mepsas anekTpuyeckas gopora Ha bepnukckont srictaske 1879 roaa

MUCCHA coobLialoT BpauwiaTensHoe ABuxeHue rpebHomy sany. M He-
CMOTPS HQ TO 4YTO BUHT B AUAMETpe paBeH 6 METPAM, CKOPOCTL Bpalle-
Hus ero poxoaut go 120 obopoTos B cekyHay.

— W Bbl passuBaeTe cKOPOCTS...

— Martbpecst mune B 4ac.

Tyt kpbinack TaMHA, M 8 HE HACTAUBAA Ha ee pasbsicHenuu. Kak mo-
XeT 3MEeKTPUYECTBO AATb CTONb BLHICOKOE HAMpPsKeHne? B uem ncTouHmk
3TO CBEPXMOLLHOM SHEPTMME B BLICOKOM N KQYECTBE APMATYPLI HOBOTO
0bpa3ua, B KOTOPOH WHAYKTUPYyeTcs Tok? B cucreme nu TpaHcmmccuit
HEU3BECTHOM AOTONE KOHCTPYKLMK, CNOCOBHOM [OBECTU CUIlY HANPSXE-
HUS 10 BeckoHEYHOCTHE Sl HE MOT 3TOTO MOHATH...»

Xionb BepH 6611 ybexmeH, 4TO MMEHHO 3NEKTPUMECTBO «B DyaylIEM
3UMEHUT BETEP, BOLY M NAPOBbIE ABUTATENNY, NPeobpasyeT TEXHUKY 1 KO-
peHHbIM 0BPA30M MIMEHWUT XU3HL OBLLECTBA.

OXQnyi, COMOK MepBOM OBNACTBIO MPUMEHEHMS SNEKTPOABUIATENE

cran TpaHcnopt. KoHHO-XenesHbie AOPOrK B PA3POCLIMXCS TOPOAAX
He CrpaBMAAMCh ¢ naccaxuponotokom. [laposol TpawcnopT He ycT-
pPaMBan ropoxaH M3-3a rpsasu, AbiMQa M KOMoTH.

CHa4ana MHXeHepPHOs MbICTL BEPTENACh BOKPYT CO3AAHMS ABTOHOM-
HBIX TSFOBbLIX YCTPOMCTB. [anbBaHW4eckas Garapes UM akKyMynsTopsl



Snekrpuyeckuin nokomotns pupmel «Crumerc u Fanbeke» ans pyaHUkos

PA3MELLANKUCE HQ NIOAKE UK B COMOM 3KMMAXE, TAM Xe CTOSA U NMTae-
MbI UMM ABUraTENb. JTA CUCTEeMa TPeBOBANA COBEPLLEHCTBOBAHMS QK-
KYMYNSTOPOB W 3QBMCENA OT HMX.

MNocne naobpetenus reHepatopa [pamma BHumanue naobpetate-
nen NEPEKMHYNOCh HO HEQBTOHOMHBIE CMCTEMBY, B KOTOPBIX 3N1EKTPUHE-
CKQasl SHEPTUs MEpPeaBanach No NPOBOAAM K ABATQTENIO, YCTAHOBAEH-
HOMY HO IKMMNAXE.

B 1879 rogy dupma «Cumenc v anbcke» noctpouna Ha bepaut-
CKOM MPOMBILLNIEHHOM BLICTABKE HEBOMILYIO 3MEKTPUUYECKYIO KENE3HYIO
AOpOry, CNOCOBHYIO NEPEBO3UTE NACCAXMPOB. DNEKTPOIHEPIMS MO OT-
AENbHOMY KOHTAKTHOMY pelibCy NOABOAMAACH K ABMIATENIO MOTOPHOTO
BATOHQ, HAMOMMUHAIOLWEro CoBpemeHHsbii snekTpokap. O6paTHeim npo-
BOLOM CITYXMWNU PENBChI, MO KOTOPbIM ABMIANCS NOE3A, COCTOALMMI U3 MO-
TOPHOTO BAroHA 1 Tpex Tenexex. Ha Hux paameinanocs 18 naccaxupos.

3artem amepukaHckuit uhxenep Ban-Oenyne n Beprep pon Cumenc
HE3QBUCMMO APYT OT APYra M30Bpeny NUTAHUME MOTOPHOTO BArOHA OT
BEPXHEro KOHTAKTHOro nposoaa. Hosonaobpeternuii cnocob nepeasu-
XeHus BbICTPO 3aBOEBAN NONYNAPHOCTh, U BYKBANLHO B CYUTAHHBIE FOAbI
BO MHOTMX FTOPOAAX BblIU NOCTPOEHBI SMEKTPUYECKUE KENE3HbIE AOPOTU
(tpameaiikbie nuHKK). Hawnm oHm npumeHeHne W B ropHOROELIBAKOLLEH
NPOMBILLNEHHOCTH.
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OLLMH 13 NepBbiX OMEPUKAHCKMX TDAMBAEB C KOHTAKTHEIM NDOBOAOM

CnoBo «TPOMBQAM» COCTABAEHO M3 UBYX QHIWACKUX: ram — BArOH
u way — nyTs. B Poccum nepeoist tpameait Sein nywen 8 Kuese & 1892 ro-
ay. lopoackue BROCTM AONTO COMPOTHUBIISNUCE NOCTPOHKE NWHUU. Bbinn
ncnpoboBaHbl KOHHAS M NAPOBAA TATM A8 MOALEMA NO KPYTOM ropke
¢ okpaunnnoro MMogona k Kpewaruky. Ho Hu 10 HK apyroe cpeact-
BO OCUNMNTL NOABEM HE CMOMO. ﬂpMLLIJ'IOCb CTpOUTh 3I'|eKTpMHeCKMr4
TPAOMBAMK.

Mepebii Tpameai nobexan no BepAUHCKUM YIIULIAM, BEPHee, 8 Bep-
anMHckom npuropogde B 1881 rogy. DnekTpuyeckuii Tok No penbcam nog-
BOAMACH K ABUIATENSM MOLHOCTBIO Beero no 4,5 nowapuHeix cunbt. Ba-
FOHbI C OTKPLITEIMU MAOLLAAKGMM Bbiv paccuuTansl Ha 24 naccaxupa.
loTom aMepUKaHLbI TPEANOXUNK BEPXHUI KOHTAKTHbIA NPOBOA, C POSU-
KOBbIM TOKOMPUEMHWUKOM, Q elle Yepe3 rof Hemeukue usobperarenu
CAENANM KOHTOKTHYIO NeTo.

C 310r0 MOMEHTA TPAMBAKM HAYAN BLICTPO PACMNPOCTPAHSTLCS U B €B-
poneiickmux ctparax, n 8 CLLUA. Hekotopsie komnanuu npobosanm co-
CTABUTb EMY KOHKYPEHLMIO, BBOAS OMHUBYChI C GKKYMYNISTOPAMM, KOTO-
pble YCTOHABAUBANMCh NOA NACCAXMPCKUMU CUaeHbIMM. HO OHM oka3a-
nUch AOpoxe B OBCNYyXMBAHMM W BOODWE B 3KCAnydtauuu. Tem He



Hemeukuin TpamBai ¢ KOHTAKTHOW NeTnew

MEHEE TOPOACKON 3MEKTPUYECKMHA TPAHCIOPT € ABTOHOMHEIM MUTAHUEM
AOBONLHO AONTO HE CAABAN CBOUX NOINLMHN.

B mectax, rae ropoackie BAACTH HE PO3PELLANK BEWATL BO3AYLIHLIE
MPOBOAQ, APUMEHSIIUCE BAroHbl ¢ KOMBUHUPOBAHHLIM NuTaHuem. B Tan-
HOBEpPE, HANPUMEP, CKKYMYNATOPHble HATapeu 3apaXanuch BO BPEMS
npobera BaroHa Mo NPUropPOAHLIM YHACTKAM MYTH, CHABXEHHbIM KOH-
TQKTHBIM BO3AYUWHbIM IPOBOAOM, ¥ 3QNACANU JOCTATOYHO SHEPTUM, HTO-
661 TpoBECTH BAroH Mo 6ecpoBORHOMY LEHTPY FOPOAQ.

TecHoTa BepAMHCKUX YIUL, 3ArPYXKEHHOCTE MX TPAHCMOPTOM M ne-
LIEXOAAMM BhI3bIBANM HEWM3BEXHOE CHUXKEHME CKOPOCTH MNEPEnBUXKEHMS
u 310 npueeno BepHepa dpoH CumeHca K Mbicny 6 NOCTPOIKE BO3AYL-
HoW poporn. OAHAOKO OH BCTPETUN KATEropHMYeckoe MPOTUBOAEMCTBUE
CO CTOPOHLI NONULENCKOTO ynpasnenus. Lecats netT npoekT nponexan
noa cnyaom, obpactas HoBuimu nogpobrocTamu. U koraa s 1891 rogy
¢upma «Cumerc n Fanbcke» fobunack NEPECMOTPA CBOETO NPELNOXE-
HUS, TO YMHOBHUKW MArucTpaTa yBMAENM NnaH, HQ KOTOpom Bbina mao-
BpaxeHa obWMpHAasS CeTb HE TORLKO BO3AYWHbIX, HO W MOA3EMHLIX
popor. [opoa cornacuncs Ha NOCTPOKY OAHOM NMHUM, uayuen oT Bap-
LIABCKOrO MOCTA K 300M0TMYECKOMyY cagy, ¢ oTeeTBneHuem k [lotcaam-
ckomy Bokaany. M 8 1893 rogy xenesHsie BMOAYKW NepPBON BO3AYUIHOM



aﬂeKTqueCKGH BO3AyLIRQs aopora s BepnMHe

3NEKTPUYECKON ROPOrK B bepnuHe ¢ NONOXEHHBIMU HA HUX PENLCAMM
BNU BOZABUTHYTI.

MpumepHo Toraa xe AMpeKTop rasomotopHor ¢abpukn JlaHren
NPEANOXMN APYIYIO CUCTEMY BO3AYLUIHOM 3NEKTPUUECKOU XENE3HOM A0-
porn. Or nycTun BATOH He MO PenbCam, d NOABECHA €70 NOA HUMM.
N «Akumoneproe obuwectso ykkypt u Ko noctpouno sucauyio xe-
neswyto gopory nsbepdensa—bapmen B gonuHe peku, COBAMHUB PAg
roponos.

B 1882 rony poaunca HOBLIK BUA FOPOACKOrO TRPAHCMIOPTA — TPOS-
nenbyc. MNepaas TponneibycHas nuHus Beina noctpoeHda B [epmanng,
e lnanaay.

Cnoeo «rponneibyc» coctout us asyx anrauitckux: trolley (rak Haawisa-
eTCA KOHTOKTHbIM nposo C PCANKOBLIM TOKOHpHeMHMKOM) 4] bUS — OM-
Hubyc, astobyc.

B Poccuu nepssie TponneitBycel, NoCTpoerH:e 3080A0M «AuHamoy, no-
asunuck 8 Mockee 8 1933 rogy.

Tponneinbychl MMEIOT MHOTO NMPEUMYLLECTB Nepes TPAMBASAMA W OB-
TOBYCAMM: OHU HE CTOMb LWYMHBI, HE 3Arpa3HSIOT ATMOCPEPY U OYEHb
NPOCThl B OBCNYXUBAHMH, OCOBEHHO B XONOAHOE BPEMS FOAQ.

Yrobbl ocsoboanTh ynuub ropogos, AOPOXHUKU YXE AABHO CTPOUSIA
NoA3emHble Nepeesab!, No KOTOPhIM WKW NOE3Aa ¢ OBbIYHLIMW NapPOBO-
3amu. MeTpononuTeHsl CTpounu pasmsim cnocobom. B Jlonpone npo-



Tak ewirnagenu
akkymynsTopHee barapeu
8 sarone «bonsworo
6epnunckoro obuecTsa
FOPOACKNX AOPOT»

KNagslBanu ToHHenu. B byaanewre poinu KaHaebl BROAb YAUL, 1 nepe-
KpbiBanu ux moctoebimu. C Tex Mop 3T cnocobbl NPUHLMIMANLHO MATIO
nameHununch. Passe 4to TexHuka Ha cTpoutenscrea npuwna apyras. Ce-
rOAHS METPONONMTEH gaxe Bonee NPUBBLIMEH, YEM TPAMBAM, LOXMBAIO-
WM ceoe Bpems. [nasHas npobnema ropoackoro PAHCMopTa no-
npexHemy — TecHoTa ynuu. bonblume ropona 6e3 nogsemok npocto He
MOTAW Bbl CyULecTBOBATL. ¥ KOHEUHO, ANA AB.  IHUS B TOHHENAX 3eK-
TPOABUIGTENM OKA3AUCH BHE KOHKYPEHLMM.

[ToBcemecTHO HO 3NEKTPUHECKOM TPAHCMOPTE MNONYYUIT NPUMEHEHUE
nocrosHHbin Tok. OH obecneunsan yaobHoe perynposasie 1 HaRex-
Hyto paboty snekTpogsuratenei. [lanbwe, no mepe nepexoaa sHepre-
TMYECKOTO XO3SMCTBA HA NEPEMEHHBIA TOK, AN TPAHCNOPTA W ANns Apy-
TUX MTPOMBILLNEHHBIX HYXS NPULLAOCH pa3pabaTteiBaTh U COOPYXATh NOA-
CTaHUMK, NpeobpasyoLre NEPEMEHHBIA TOK B TOCTOSHHbIM.

CeronHs 3aNeKTPUYECKWIA TPAHCNOPT HACTOMBKO PA3BUACS, HYTO €ro
uenecoobpasHo paagenuts Ha cucTembl. CHauana 3To XenesHogo-
POXHbIA ¥ rOPOACKOW TPAHCMOPT, A TAKXE MNOALEMHO-TPAHCNOPTHOE



Snektpuueckas sucsas gopora Snsbepdensi—bapmen

obopynosanne. 30 HUM CRemyOT CYAOBbLIE 3NEKTPO3HEPreTMYECKME
cucTembl. HakoHeu, 0BMAUMOHHOE M ABMAKOCMUYECKOE 3NEKTPOOBOPY-
poBaHue. Kaxnos U3 cucTem MMEEeT CBOIO UCTOPMIO PA3BUTUS U CBOM
ocobeHHOCTH.

B xenesHopopoxHom TpaHcnopTe no-npexHemy cylecrsyet ABQ
BWAQ TATOBOro NoABMXHOro coctasd. OanH U3 HUX — ABTOHOMHBIR, C NEp-
BUYHbIM aBuraTenem (oBbiuHO fAinu3enem) HQ NOKOMOTHMBE M CBA3OHHBLIM
C HUM rEHEPATOPOM NOCTOSHHOTO UAN NEPEMEHHOTO TOKA (CUHXPOHHO-
ro). OT reHepaTOpa NEKTPONUTAHME UAET K TATOBLIM SNEKTPOABMIATE-
NIAM, CBA3GHHBIM C KONECHBIMU NAPAMKM, KOTOPbIE W FOHAT COCTAB NO
PENbCam.

CyluecTBYeT 1 HEABTOHOMHBIN NOABUKHON COCTAR -~ XOPOLUIO 3HAKO-
MEIE BCEM HOM «3JIEKTPMUYKM», NOE3AA METPONONUTEHA... Mx asuratenm
NOMYHAIOT 3NEKTPOIHEPTMIO YEPE3 NUHMIO NEKTPONEpeaaln oT 3nek-
TPOCTAHLWMM.

B aaBucumocTn oT notpebnsemoro Toka, anekTpuyeckas Tara boisa-
€T TPeX BUAOB: MOCTOSHHOMO TOKA C HOMMHANBHLIM HATMPSIXEHUEM HA TO-




Crpourenscreo noasemHol goporu 8 bynanewre

konpuemHuke 3 kB, oaHO}A3HOTO NEPEMEHHOTO TOKG MPOMBILINEHHON
yactoThl ¢ Hanpaxernem 25 kB (B 3Tom criydae Ha anekTposoae npuxo-
AUTCS CTABUTE MOHUXAIOWMA TPAHCHOPMATOP W BBINPAMHTENL) W, pexe,
04HOGA3HOIO TOKA MOHWUKEHHOM YACTOTHI.

B 1924 rogy Ha KonomeHCKOM MAWMHOCTPOWTENSHOM 3aBOAE Bbin
MOCTPOEH OTEYECTBEHHbIM TEMNOBO3 C SNEKTPUYECKON Nepefayen no
npoekty uHxeHepa Akosa [akkens. A nepsbie BOCEMb 3MEKTPOBO3OB
CCCP nonyuun B 1932 rogy us CLUA. Ketami, Ha wecTH Ma Hux yxe
CTOANM OTEHECTBEHHbIE ABWIATENM, BhiMyWEHHbIE 30BOAOM «MHAMOY.
B tom xe rogy «OuHamo» coemectHo ¢ KonomeHcknm malmHocTpo-
UTEMbHBIM 30BOAOM M3TOTOBWN ABA OTEYECTBEHHBIX OHANOMA AMEPUKAH-
CKUX 3M1EeKTPOBO3OR, M B MPOEKTHOM BIopo Havanucs paboTe No co3aa-
HUIO OTEYECTBEHHOTO 3MeKTPOBO3q, Bonee NOAXOAAWEro AN POCCHIA-
CKMX XefNe3HbiX AOPOT. [1epBbIA WeCTUOCHBIA TPY30BOH 31eKTPOBO3 Bbin
ebinywen 8 CCCP e 1936 ropy. M nanslue passutie 3nekTpoBo3os no-
CTOAHHOTO TOKA LWMO MO MYTH HAPALUMBAHMA MOLUHOCTH, YTOBB OHU MOT-
U TackaTh 3a cobor bonee ANUHHBIE COCTABSI.

Mocne Benukorn OteuecTBeHHON BOFHLI BBIMYCK SAEKTPOBO3OB Bbin
OCBOEH HQ BOCCTAHOBNEHHOM NAPOBO3OCTPOUTENBHOM 3aBoae B Horo-
depkaccke. B 60—70-x ropax Hawm xeneaHsle AOPOrK NOMYHANM 3NeK-
Tposo3bl na Yexocnosakuu u [pysun. Ho nocne pacnaga CCCP st
NOCTABKW NPEKPATHUNMCE.
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o $noTe NPAKTUKA NPUMEHEHUs 3nekTpuyecTsa Havanack B XIX seke

C YCTQHOBKM NPOXeKTOpOoB. [TUTanUch nepebie yCTAHOBKM OT NOpL-
HEBBIX MALLMH C TeHEepPaTOPAMM NOCTOAHHOTrO ToKa. besonacHoe anekt-
PUYECKOE OCBELIEHUE BHYTPEHHMX NOMELLEHMH kopabns TpyaHo nepe-
oueHuTb. Kpome BCEro, CBET NAMA HAKANMBAHMS NPOANUN Bpems Boe-
BOM CiyXBbl HO BOEHHbIX KOPABASX. A 3NEKTPONPUBOL CYLLECTBEHHO
yBenuunn ux BoerotosHocTs. MiMeHHo nostomy korew XIX cronetus o3-
HOMEHOBQH ycuneHHsiMy paspaborkamu 8 310l obnactu. Mocne pyc-
CKO-INOHCKOA BOMHbI, NPOAEMOHCTPUPOBABLLEH OTCTaBaHUE Poccuu
B TEXHUYECKOM BOOPYXeHun BoTa M MANyIO XuByYecTs ee kopabred,
OCHOBHBIMM MCTOYHUKOMM DNEKTPOSHEPTMM HA kopabngax cTaHoBSTCH
Typ6orenepatopet. B 1911 rogy npoekTHoe 6ropo bantuiickoro saso-
AQ NPENIOXMN0 NPU NPOEKTUPOBAHWK nuHerHoro kopabnsa «Cesacto-
nonb» ans obecneYenns 3KOHOMWYECKOTO XOAd CyAHA WMCMONb3OBATh
COBMECTHO OM3ENb-TeHepATOPbl U rpebHble SNeKTPOABMIaTENN NOCTOSH-
Horo Toka. Ho yxe ucnbitarns muHHoro sarpagutens «Amyp» ¢ asvrare-
NSIMK NEPEMEHHOTO TOKA NOKA3A/M MPEUMYLLECTBO MOcheaHMx. M npoekt
3NeKTPO3HEpPreTMyeckon cuctembl «CeBactonons» pewmnni nepecmor-
peTb, € Tem YTOBbI YOCTUYHO NEPEBECTM HA MEPEMEHHbBIN TOK.

C 30-x ropoB BO BCEM MWPE NPU NPOEKTUPOBAHUN HOBLIX KOpabneit
CTANM NepexoanTb Kk Bonee NPOCTOMY W HOAEXHOMY SNEKTPUYECKOMY
060pYAOBAHWIO NEPEMEHHOTO TOKA.

Mocne Benukoit OtedecTBeHHON BOWHbBI M BOCCTAHOBMEHMS MPOMbILL-
NEHHOCTH HaLEe CTPAHbI BbINIO MPUHATO PELUEHWE O NOCTPONKE MOLLHBIX
NEnokonos Ans oceoeHns CeBepHOro MOPCKOTO NYTU WU CELMObHBIX
TPAHCMOPTHBIX CYAOB NIEAOBOrO NNABAHMUS, CNOCOBHBIX CIEA0BATL 30 Ne-
BOKONAMM B YCNOBMAX APKTUKM.

MepBbIM AM3€Mb-3NEKTPOXOAOM OTEHECTBEHHOW NOCTPOWMKM CTAN TOH-
kep «[enepan Asu-AcnaHosy, Bolweawwmit 8 skcnnyaraumio 8 1950 roay.
Mo ero npumepy AW3eNb-reHepaToOpamMu CO CMELUMANbHO CNPOEKTUPO-
BAHHbIM 0BOPYROBAHKMEM Bbina ocHalweHa Bonblias cepys KUTOBOHbIX
CYROB ¥ MOLLHBIX pepPUXEPATOPOB.

Kopabnu Bcex BoeHHbIX GNOTOB MAPQ CTAM OCHALWATLCS 3NEKTPOH-
HBIMM CMCTEMOMW PAAUONOKALMM, YTIPABIEHMS, HOBUTALMU CBASK U T. A,
Bce 310 Tpebosano HoBeix 3nekTpo3HepreTMyeckux moiHocteir. Ko-
PABM CTAHOBMAMCH C SHEPTETUHECKON TOUKM 3PEHUS HOCTOSLLMMM NNa-
BYYMMM SEKTPOCTAHUMAMM. Hanpumep, HO AMEPUKAOHCKOM QBUAHOCLE
«DHTepNpaicy B GOPTOBbIX OTCEKAX YCTAHOBNEHSI WECTHOALATL TypHo-
redepartopos motHocTeio no 2500 kBt kaxaeiid. Kpome Toro, umetotces



DnexTpUieckme BEHTUNSTOPbI
B FPAXAAHCKOM CTPOMTENLCTRE

eule YeTbipe pe3epBHbIX An3enb-reHepatopa mownoctsio no 1000 kBr.
Mony4aercs, 4to Ha Kopabne pacnonaralTcs ABAALATE CAMOCTOATEb-
HbIX 3NEKTPOCTAHUMM, OBECNEeUUBAIOLNUX KUBYYECTb BCETO COOPYXEHMS.

CoBeplUeHHO HOBblE TOKTUKO-TEXHMYECKME CBOMCTBA BCEM KO-
pabnsm, M 0COBEHHO NOABOAHOMY $IOTY, NMPUAANA ATOMHAS 3Hepre-
TMKA.

B 1958 ropy Coeetckuit Coios nOCTpoun nepsyto aromHyto Nogsoa-
HYtO nogky. M 370 9BUNOCH KPYMHBIM TEXHUYECKMM [OCTUXEHMEM B 0O-
NacTu BoeHHOro KopabnecipoeHus. A B Crefyiolem rofy BCTyaun
B CTPOM MepBbiil B MMPe aTOMHbIA Neaokon «JlernHs.

Honro, B Tevenne pecatv net, ¢ cepeanubl 60-x rofos no 3akasy Bo-
€HHbIX Pa3pabaThiBANCs NEPBbIi OTEYECTBEHHBI OTOMHbIA HAOABOAHbIN
KOpabib, 3AAYMOHHBIM CHOYQNA KAK ATOMHbIA CTOpPOXeBuK. B koHue
KOHUOB OH Gbifl BbINYIWEH KAK TSXENbid ATOMHbIA PAKETHBIA Kpercep
C 3HEProCUCTEMOMN U3 HEThIPEX 3NEKTPOCTAHLMAN.

Ho ang ycnewHoit 6oesoi paboThi, KpOME ABUXEHMS M ynpaBs-
eMOCTH, Kopabib AOMKEH UMeTb HapexHoe opyxie. CHRaYONT MABHbIM
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BUAOM MOPCKOrO BOOPYXEHMS SBASNACH ApPTURNEPUs. 3aTem K HEN [O-
6aBUUCE MUHLI M Topneabl. [locne BTopoit MMpOBO# BOHHBI — PAKETHI.
Mpu 3tom noboi BUA BOOPYXEHMA TPEDOBAN CAMBIX HOBbIX, COMBIX MO-
CnepHUX NOCTUXEHMIA SNEKTPOTEXHUKM M INEKTPOHMKHM, PAAMOCBA3M, Pa-
AMONOKALMM U PABUOYNIPABIIEHHS.
MobonuiTHo OTMETUTDL, 4TO NEPBAA OTEYECTBEHHAA TOPNEAa C 3M1eKTPO-
npusoaom Guina paspaborana M. ®. AnekcaHaposckum elle 80 BTO-
pon nonosune XIX Beka. Ho uaen TanaHTnMBoro KoHCTpyKTOpa He Bbinu
MOANEPKAHBI, U TOPNEAL AN PYCCKOro $GnoTa 3aKynanuce 8 ARMnm.

B 1950 ropy 6bina cO3AAHA M MPUHATA HO BOOPYXEHUE NEPBAS OTE-
YECTBEHHAS TOPMNEAG C NEKTPOHHBIM COMOHOBEAEHUEM. TOTAQ Xe KOH-
CTPYKTOPBI NPUCTYNUAM K pa3paboTke W COBEPLIEHCTBOBAHUIO PAKET-
HBIX NPOTUBOAOAOUHBIX Komrnekcos. M1 B 1971 rogy ans BoopyxeHus
NepBbIX ATOMHbIX MOABOAHBIX NOAOK Bbinu co3aaHbI Komnnekcs «bpect»
n «Cnpyt». [Ina 6onblunx apmanecywmx kopabnei — komnnekc ynpas-
nenus ctpensbon «Mypra», a satem — yHuBepcanbHbii komnneke «Jlax-
HQ», CNOCOBHBIM NPOU3BOAUTL CTPENLDY TOPNEAAMM, PaKETAMM-TOPIE-
AAMU 1 (NYBUHHBIMY BOMBaMM.

Mepuon c cepeamntel 60-x ao Havana 80-x rogos cneulanucTsl Ha-
36IBAIOT «30N0ThIM BEKOM» OTEYECTBEHHOTO CYAOCTpOoeHUs. B 3To Bpems
B LleHTpanbHOM Hay4HO-MCCNEfOBATENBCKOM MHCTUTYTE CYLOBOW dNeK-
TpoTexHuku n TexHonormu (LIHWMKMCIT) Beinn BoinonHeHs BaxHeiwne
pPaboThbl U AOCTUTHYT CYLLECTBEHHbIA NPOTPECC B CO3AAHMM MOLLHBIX HOA-
BOAHbIX KOPabne#, CHUOXEHHbIX PA3NUYHOTO POLAA PAKETHBIM, TOPNed-
HbIM M QPTUANEPUACKMM BOOPYXEHMEM, O TOKXE AN3eNb-3NeKTpuieckme
W nepsble ATOMHbIE NOABOAHbLIE NOAKU. BoeHHbI $hnoT nonyunn taxenste
QTOMHble PAKETHbIE KPEHCEepbl, NPOTUBOMMHHLIE KOPABH, BbICTPOXOA-
HblE PAKETHbIE M APTUINEPUIUCKME KATEPA, MOLLHbLIE eCAHTHbIE CYAa HA
BO3[YLIHOM MOAYLWKE W KATEPA HA YNPOBASEMbIX MOABOLAHBIX KPbINbAX.
B cTpoit BcTynunv atomHsle NOABOAHbLIE NOAKM TPETLErO NOKONEHNS, BO-
OPYXEHHbBIE KOMMNNEKCAMU PAKETHOTO OpPYyXus «[paHWT», KOTOpbIE He
MMeny aHANOroB HUFLE B MUPE...

[ns ocsoeHMs NpupoaHbiX pecypcos MUpPOBOro OKeaHa Ha cyfocT-
pouTentHbix 3asopax B 80-e rogut BeIMO HOYATO CTPOMTENBCTBO NONY-
NOTPYXeHHbIX AOBLIBAOWMX OYpOBLIX YCTAHOBOK U MHOFOLENEBBIX
nnatdopm, Tpebylolmx nekTposHepreTuieckoro obecnesenus 6onb-
WON MOWHOCTU. DTU COOPYKEHUS NOTPEBOBANM M HOBOW SHEPreTUKM.
Ha noeectky aHs BCTOET BONPOC O BHEAPEHUM CBEPXMPOBOAHMKOBbIX
3M1EKTPUYECKMX MALLIMH, BBICOKOBONBTHOrO OBOPYAOBAHMS 1 HOBOTO yBE-
NUYEHUS eMHON MOLLHOCTM FTEHEPATOPOB U HArpy3ku. [loucTHe TexHu-
yeckuii npouecc Besrpanunuer. Ho, BO3SMOXHO, UMEHHO B 3TOM 1 30KNIO-
4aeTCs ero rNABHOE JOCTOUHCTBO.



OMHUTE, KOK pycckuin uHxeHep JlogsiruH uaobpertan anekTponer?

Bemmo 370 8 70-x rogax XIX seka. Peanusauns npoekta He cocto-
ANACk, W OT FPAHAYO3HOTO 3AMBICIA OCTANACH MANEHBKAS IAMNOYKA HA-
KANUBAHWS, KOTOPAs JOMKHG BbINA OCBELLATL KABKUHY NeTATENLHOTO ar-
napara. B 1881 rogy ¢panuysckue sosgyxonnasarenn 6pates Tuc-
CAHObe B3sNM MATEHT HA «MPUMEHEHWE SNEKTPUYeCTBa B BO3AYLIHOM
Haeuraumm». CHa4ana oHW yaauHo npoaemoHcTpuposany Ha [lapux-
CKOit BLICTABKE MOAEb 3NEKTPUYECKOro aspocTtata gnmHon 3,5 M. 3atem,
cobpaB AeHbIM, NPUCTYMMAM K CTpouTenscTBy pabouero annopara.
DpaHuy3scknin naobpetaTess TpyBe NOCTPOUI ANISl HETO SMIEKTPOMOTOP MO
Tuny asuratenei Cumenca mowHoctsio 100 nowaauHbix cun v aanyckan
ero oT ransBaHuyeckon batapeu us 24 snemeHtos. MckycHbiit 4acoBoH
mactep Buktop TarteH, U3BECTHBIA CBOMMM NETAIOWMMU MOAETAMM C Ta-
HYLLMMM BUHTAMM, CIPOEKTHPOBAN ABYXNONACTHBIM Nponennep.

8 oktsbps 1883 roga cocroanocs nepeoe uenbiranume. Herb Gbin fio-
uTh GesseTpeHbiil. CKOPOCTb ABUXEHUA BO3AYXA He npesbiwana 3 m/c,
HO Q3POCTAT C TPYAOM YAEPXMBACSH HO MECTE NPW BKIIOYEHHOM Ha
NONHYIO MOWHOCTL Asuratene. [1pM BTOPOM MCMBITAHWMKM CKOPOCTL
aspocTara Bo3pocna, Ho Tonsko Ao 4 m/c. Koneuwo, 3toro 6sino maro.
OpHako Bce TOK Xenanu BuaeTb B annapare TUCCAHAbe He NPOCTO BO3-
AYWHBIA NOMNABOK, G YNPABASEMbIA HOBOW CUNOK A3POCTAT, YTO Npea-
NPUMMUMBBIE BPATBSA NONHOCTLIO OLLYTUAM BKYC CNABI.

Hoeas cuna — anekTpuyectso — 3assuna o cebe n kak nobeanTtens-
HULA BO3AYLWHOM CTUXMK. PPaHLY3CKMH PUCOBANBLLMK M MUCATENb-IOMO-
puct Ansbep Pobuaa seinyctun e 1883 rogy daHtactuueckuit pomaH
«[BapuaToe cTonete» ¢ MACCOM PUCYHKOB, NOCBALLEHHBIX Bymyliemy
Tpuymdy anektpuuectsa. (B 1894 ropy, nepeseneHHas HQ MHOTME A3bi-
Ky, ero kHura sblwna v B Poccun nop HassaHnem «IJTEKTPUYHECKAS
XWN3Hb. Arapuatoe ctonetuen.)

B kHure MHOXeCTBO 3aB0BHBIX PUCYHKOB, KOTOPBIE MOKA3LIBAIOT, KA-
KoW npeacTaensnu cebe XuaHb B 3NEKTPUYECKOM Beke PPAHLy3CKue
pomarmncTel koHua XIX ctonetus. Ects Tyt 1 Tenesnsopsl — astop Ha3bi-
BaET Ux TenedOHOCKONAMM, — U ABTOOTBETHUKU... MHOroe 13 Toro, 4To
Ka3anock CTO ¢ HebONbLWMM NET Ha3ah PAHTACTUKOW, B HALLE BPEMS
ocyuwectsnieHo. bonee TOro, 3nexTPOTEXHWKA WArHYNa HEU3MEPUMO
Aanblie, B TaKMe obnacTi, KOTopble HE CHUAMCH HAXE CAMbIM AEP3KAM
¢dantactam. OcobeHnHo ycepacTByeT GPaHLy3CKWit ABTOP, ONMCHIBAS
NPUMEHEHWE DNIEKTPUYECTBA HA BO3AYLWHOM TPAHCNOPTE,

C camoro Hayana aeuaumu Ha BOPTY ASPOMIIAHOB CTANM YCTAHAB-
FIMBATH MCTOMHUKU MOCTOSHHOrO TOKA. Ha BOeHHbIX camonetax B nepu-
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og [lepBoi MUPOBOM BOMHbI SMNEKTPUUECKME NAMMNOYKA OCBELLANMA Ka-
B1HBI MMNOTOB 1M UCNONB3OBANMCH AN BHEWHUX rabapuTHeix orHei. Po-
TOp reHepaTopa MPUBOAMA BO BPOLIEHME OTAENbHEIA BETPRHOW ABM-
ratenb unu NpusoA oT motopHoro rana. K npumepy, Ha pycckom co-
monete «Vnba Mypomeuy cTosn renepaTop, AQBABLWMA HAMPsSXeHUe
500 B.

B CCCP na nukupytowem 6ombapamposumke B. H. [Metnakosa B
1939 rogy Bnepsble BbINM NPUMEHEHB PA3AUYHBIE BUABI 3NEKTPONPUBO-
nos. Onu obecneynBany ynpasneHne pOsNuyHbiMiA 3EMEHTAMMU CKOPO-
CTHOM MQLUMHbI.

Hosble camoneTsl TpeboBanu sce Honblue 3neKTpOdHEPTUU. STO BE-
no K yBenuyenuio seca snextpoobopyposanus. A npobnema cobert-
BEHHOTO BECa BCErAa bbiNa 0AHOM U3 cepbe3aHeitwmx B asuaumu. Bor ecnm
Bbl MOXHO ObITO NOAHATE Hanpsxenune... Ho camonetHoe obopy-
LOBAHME OBCNYXMBANOCH MOCTOSHHbIM TOKOM. A NOAHMMATH NOCTORH-



Moryuas,

HO He Bronxe ele
npupy4erHas

pabbiHs
SnekTpuyecTso
{kapukatypa XIX sexa)

HOe HAMPSXEeHUE, KOK Mbl 3HOEM, U CNOXHO, M onacHo. Haspesana He-
06X0[MMOCTL NEPEXORA ABUALUMOHHOW SMEKTPOTEXHUKM HA NEPEMEH-
HbIK TOK.

Tyt naneko He sce 6bino npocro. Ycnoeuem napansensHol pabots
reHepaTopoB NEPEMEHHOrO TOKA ABAAETCH MX CUHPA3HOCTb, TO €CTb
ctporoe cosnagenue yactotel. OBecneunts 310 B PeantHbiX YCNOB: X
noneta TpyaHo. Ho k cepeamure 60-x 700B MHOMMeE TPyaHOCTH Bbinn
ycTpaHeHsl. Hanpumep, Ha 6opTy TpaHcnopTHoro camoneta An-22
«Anteit» {nepseii nonet 27 despana 1965 ropa), 6uiswero Torpa kpyn-
HEWLIWUM B MMPE, KPOME MUNOTAXHO-HOBUIAUMOHHOTO U pagnoobopy-
[OBAHWS, UMENMCH dREKTpUYeckas rpysosas nebeaka, snektpotensdep,
PONLIAHFOBOE ¥ ApYyroe 3nekTpocunosoe obopypoeavue. Bee ato
obecneynBan SHEPrUei YeThipe reHeparopa mowHocteo no 120 kBt
kakasli. Ha naccakupckom camonete Ty-144 croan:: YeTeipe reHepa-
TOPA NEPEMEHHOTO TOKA MowHoCTso0 No 60 kBr.



INekuws no TenepoHockony

B nocnegHue rogb HameTMnace TeHAEHUMS CO3AAHMS CMELIAHHBIX
3NeKTPOrMAPABIMYECKUX M 3MEKTPONHEBMATUYECKMX YCTPOMCTB., B Hux
3N1eKTPUYECTBO BLINONHSET PYHKLMM YNPABNEHWUS, O CUNOBblE GYHKUMM —
MmeHee MHepLMOoHHas u bonee nerkas rMapasnmka. Ho rmaeHbIM 3nemen-
TOM B HOBOM 3N€KTPOMEXOHM3ME NO-NPEeXHEMY OCTAETCA 3MEeKTPOABM-
ratens.

ABTOHOMHBIE UCTOYHWUKM 3AEKTPOIHEPTUM NONYHUNU HOBBIA TONHOK
PA3BATUA C OCBOEHMEM KOCMMYeckoro npocTparcrea. K kocmuueckoi
SHepreTMke U SNEKTPOTEXHUKE MPEAbABNAIOTCH OCOBEHHO XeCTKUE U Cne-
unduieckune 1pebOBAHNS, NMPexae BCEro — BLICOKAS HAAEXHOCTb, ANK-
TeNbHbIA pecypc paboTel He3 BHEWHEro 0BCNYXMBAHUS U YCTOMYMBOCTD
K HeODbIYHbIM YCNOoBUAM OKpyxaiowei cpedsl. CerogHa B kayecTse Ta-
KMX MCTOYHMKOB KOHCTPYKTOPBI UCNOMb3YIOT B OCHOBHOM CONHeuHsle 6a-
TAPEM U ATOMHYIO SHEPIUIO, NOAYHAEMYIO C NOMOLLBIO IMBO PEaKTopos,
6O POAMOUIOTOMHBIX UCTOHHUKOB. HACTUHHO NPUMEHSIIOTCS U XUMMUE-
CKME UCTOYHUKM dnekTpodHepriu. Kaxasii BUA MMEeT CBOM AOCTOUHCT-
BA M HELOCTATKK.



Bosgywrbin
kabpuonert

Tak, annapatypa nepsoro MCKyCCTBEHHOTO CMYTHUKA 3emnu, 3any-
wenHoro CCCP e 1957 roay, pabotana or cepebpsHO-LMHKOBbIX OKKY-
mynatopos. Ho yxe Ha TpeTbem HaLEM UCKYCCTBEHHOM CMyTHMKE 3emiu
B 1969 roay crosinu conHevHbie 6ATAPEN B COHETAHUM C SHEPTOEMKMMM
akkymynaropamm. «Kpbinssi» conHeunnix Batapen ciain ByksanbHo
CUMBONOM KOCMML. 3CKUX CTAHLMI U MEXNNaHeTHbIx kopabnen. Hewccs-
KOEMARA SHEPTUs HALWEro CBETUNA — Y4TO MOXET BbiTh Honee npueneka-
TEsbHbIM A SHEPreTUKOB?

Amepnkarckan bupma «Crektponad Muk.» paapabotana u nocrosuna
HQ CBOMX CNYTHWMKAX comnHeynt e Batapen mownoctsio 10 kBT Wx con-
HEYHBIE IMEMEHTLI UMEIOT ABYXCNOWRYIO CTPYKTYPY M HOHOCATCS HA rep-
MOHKEBYIO OCHOBY. [TpK 3TOM HAPYXHBIA CAOK COCTOMT W3 ¢ocdarta
QS C UHAMEM, KOTOPhIA YYBCTBUTENEH K KOPOTKOBOMHOBOM 4ACTH
COMHEYHOTO CREKTPA, A BHYTPEHHWIA CNIOM M3 apceHnaa ranaus npeocb-
pasyeT ANMHHOBOJIHOBYIO 4ACTb CNEKTPA.

Po3paboTkoit HOBLIX CONMHEYHbIX 3MEMEHTOB 3AHATE 30 PYBEXOM MHO-
rme bupmbl. Bepyuimu B 3Ton oTpacam 4ensioTcs anoHckas GUPMG
«Ulapn» v repmanckas «TenedyHrker».
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OnbiThl MO 30N0HEHUIO C NOMOLLBIO XUMUHECKNX DITEMEHTOR

EXHOMOUA — 3TO HAYKA O BO3LEMCTBMM HA Chipbe unu nonyhabpu-

KQTbl 4719 NONYYEHWUs KOHEYHOTO NPOAYKTA. TeXHONOrMen Xe Ha3bIBa-
0T U COBOKYMHOCTb METOAOB 0BpabOTKM, M3IMEHEHWUSt COCTOAHMS
CBOJICTB, TO ECTb ONATh X€E M3TOTOBAEHWNE KOHEYHOrO NPOAYKTA U3 MATE-
puana-nonydabpukara.

3aHUManch NOMCKaMK BONEE HAOAEXKHBIX UCTOYHUKOB MUTOHMS NS
csoero asuratens, bopuc Cemenosuy Akobu 0bpatun BHUMAHKE HA TO,
4TO CIOW Medy, OCEATIOLLEN HA 3NEXTPOLE, HOPACTAET UCKNIOHUTENBHO
DABHOMEPHO, NOBTOPSA B TOYHOCTU BCE HEPOBHOCTU W BCE LAPAMMHKA HA
NOBEPXHOCTH 3nekTpona. [pn 3Tom OCaXAeHHbI cnoit BbING ACBOMLHO
nerko cHate. Cuactnueas mbicns nopasuna uccnegosarens. Ol cHan
€ BXOAHOM ABEPU MEAHYIO TABMMUKY, HO KOTOPOM BbiNO BEIrPABMPOBAHO
€10 UMSI, CYHYN HO MECTO MEAHOIO 3NEKTPOAA M CKOPO MOMYHMI TOHHOE
HeratmeHoe n3obpaxenue Haanueu. OH B3N TAXERbIR MEAHbIN MATAK M
NONyYns OTTUCK € OAHOM U C APYroM CTOPOHBL. ITo BLINO YynecHOe OTKPbI-
The. Bens B kauecTBe 0gHOro M3 3nekTPOROB MOXHO BpaTh XoTh cepeb-
PO, XOTb 30/10TO, A B KAYECTBE BTOPOTO — meTannuyeckoe uaenve. He
O4€eHb JOMTHIA NPOLECC NOL TOKOM OT TEX XE ranssaHmyeckux barapen —
M METann M3nenust OKA3bIBANCS NOCEPEBPEHHBIM UMK BEI3ZONOYEHHbIM!

Hosbimu onbitamn yenexnuce muorme. Otkpoitne Akobu okasanocs
BECbMA CBOEBPEMEHHBIM. POccus roTosmnacs k pepopme nepexopa Ha
LEHEXHYIO CUCTEMY ACCUTHALMI B3AMEH KpeauTHEIX Buietos. Pedopma
3ATATWBANACE M3-3Q M3TOTOBNEHWS FPABEPAMM TOYHBIX KULLE, KOTOPEIE
HENbas Buino But nognenate. Maobpetenune Akobu cHumano npobnemy.



lanbBaHoOMAGCTHYECKAS - . i
macrepckas XIX Beka

B 1842 rogy #3 neuat BhIWNO nepeoe «TeopeTMyeckoe n NpakTi-
4EeCKOe PYKOBOACTBA K 30/IOMEHUIO, CEPeBPEHMIO, MIATMHUPOBAHMIO,
nyxenuto». Astop — A, ®. Tpekos. Eule yepes asa rona — «lanbeaHmnam
B TEXHUYECKOM NpUmeHeHun» kHass B. Opoesckoro. poueccamu sono-
YEHWN B KENEe30CUHEPOANCTLIX INEKTPOIIUTAX AKTUBHO 30HUMANCS KHA3b
Metp barpatmon. Otnan aaHb Bceobilemy ysnevenuio v Imunuii Jlewu,
3QHSBLUMCE M3TOTOBAEHUEM KOMWUK MELANbOHOB METOAOM TAMNbBAHO-
NNACTUKK.

Cam Jkobu nonyamn BOSMOXHOCTb OPTAHU3OBATE MACTEPCKYIO MQflb-
BAHOTEXHMKM.

B sakazax HegoctaTka He Brino. Cratyn u 6apenbedsl ans Mcaakn-
esckoro cobopa, ans 3umnero asopua u [letponasnosckoro cobopa
B Cankr-lletepbypre, ana bonbworo Teatpa 8 Mockee u ana apyrux
3panui. bonee copoka n9TM Ny[oB 3010TA MOWAO HA 30M04YEHUE KyNO-
nos cobopos Cankr-Iletepbypra n xpama Xpucta Cnacutens 8 Mock-
BE, BCE 3TW 30aKA3bl BLINOMHUAN MACTEPCKAE rANbBAHONAACTUKM, HTOOI
MO3HAKOMMUTL CO CBOWUM M30OPETEHUEM EBPONENCKMX y4eHblX, Skobu
coenan ranbBAHOMAGCTUMYECKYO KONMUIO C METAMIMYECKON NAACTUHKMY,
Ha KoTopo# Bbino Beirpasuposano: «Papapeo ot Akobu ¢ npuseTcTan-



DNEeKTPUUECKUA BIPHBATENL MUH

em». Konna noexana B AHrmuio, 0TKyAa CKOPO NpULLEn OTBET «KOPONs
busnkos»: «MeHs Tak cunbHo 3anHTepecorano Bawe nucbmo u te Gosib-
W1e pesynbTaThl, O KOTOPLIX Bbl faeTe mHe TaKoH 0BCTOATENBHBIA OTYET,
4TO 9 NEPeBen ero U nepeaan NodTH uennkom magarenam «Punocodpu-
KQS M3T33MH» B HAOEXAE, YTO OHW NPU3HAIOT 3TH HOBOCTH BAXHBIMK AN
CBOMX HMTATENEN...»

Papaneit He ownbes. Mactepekue ranbBAHONNACTUAM CTANN BO3HM-
KaTb BO BCEX CTPaHAx. A oTyet Akobu, npeacrasnennsiin ha BeemmpHoin
seictaske 1867 ropa 8 «3anuckax AKGAEMMM HAyk», OKA3QNCH e48a Nn
HE CAMBIM MONYNSPHBIM 3KCTOHATOM.

VIHTEPECHO, YTO NP PC ZKONKAX B APEBHUX €rM €1CKMX 1, 1L SHhLax ap-
Xeonorn HaWwmm Hemano AEPEBRAHHEIX NPCAMETOR, NOKPRITEIX CNOEM Me-
Aun. CKOpee BCEro, ApeBHME eruneTckue Xpelbl snajgenn cnocobom
ransBaHONNQCTUKA. MCKYCCTBO AHMMUHECKOTO NpespaerHns CTporo ¢ da-
HANOCb B ETUMNETCKUX XPAMAX Oy HEHOCBAWEHHKIX. Co BREMEHEM U C H0-
wec Brnem GpO6OB ApeBHEe UCKYCCTBO CHavana 3G6b|ﬂw, a NoToMm # No-
TEPANN €10 CEKPETHI.

B 1800 rogy anrnuiickue duamki Yuneam Hu<onbcor = DHiokU
Kapnennb coobLumnm o ToM, 4TO MM YAGNOCH C NOMOLBKO 3NEKTPUHECKO-
ro TOKQ OT BOMILTOBA CTONGA PA3NOKMTL BOAY.

Ce:_UﬂHﬂ C NOM0ULLID SNERTDOXMMMARECKMX NMPOLECCOB BEARTCA 3 1O~
MbILLAEHHBIX Macllyabax 3NEKTPONMUTHMHECKOE PA3NOXEHNE BOALI, MONY-
HEHKME XNTOPA KU WEnoyH, 3ﬂ€KTpOXHMM‘-IeCKMﬁ cHHTE3 COEJJHHeHH;l,

ranLBaHOTEXHWKA, NOMYHEHUE W PAPUHUPOBAHUE METANNOB U ApYyr1e
npoueccs.



3.

w
=

- EZOTIEY

SNexTPUHECKHE 3aNANbI MUH SnekTpuyeckasn neys Bunbama Cumenca

B 1802 roay Bacunui Metpos nccnenosan anektponna Bofsl, OKCH-
AOB CBMHLQ, ONOBA, PTYTH, O TAKXKE 3NEKTPONNA3 OPIaHUYECKUX COEAN-
HeHI 1.

B 1838 roay poccuitckmit akagemmnx bopuc kobu 3aseun o paspa-
BOTAHHOM MM METOAE TANbBAHOMIACTMKM, CO3AAN Uebit psg npubo-
POB, HALWE[LMUX WHPOKOE NPUMEHEHWUE B MPOMbILNERHOCTU K BOEHHOM
fene. Cpeau Hux Tenerpadmbiit anNNapaT U NMHNS CBA3M MEXAY SUMHUM
asopuom, Llapckocensckim asopuom n Mnaexsim wrabom. Hakowel, 8o
Bpems KpbIMCKOH BOMHBI OH pPa3paboTan HOBbIK METOL NOAPLIBA MUH
C MOMOLLLKS MATHUTO3NEKTPMYECKON MALLMHb! M CO3AAN AMCTAHLMOHHbIMA
3NEKTPUHECKUA MUHHBIA B3PLIBATENE.

B 3anan muHbl BCTABASNCS NPOBOAHUK, KOTOPbIA PACKANAICS SAEKT-
PUYECKMM TOKOM, BOCTNAMEHS 3ANANbHYKD CMech ... 6a-6ax! beinu
U ApYrve 3anansl, B3PbIBAKCLLMECH OT WCKPbI, KOTOPAsS NPOCKAKUBANG
MEXAY NPOBOAHUKAMM OT INEKTPUHECKON MALLIMHKM.

[ns NpOMBILLINEHHOrO NPUMEHEHKA SNEKTPOAYTOBOro Harpesa $paH-
uyab Oenpe v Muwon, a takxe «axranitckuiny Cumenc naobpenm anex-
TPONNGBMILHLIE NEYK. B TUrean ¢ NNaTMHOBLIM UK YroNbHBIM OTPULA-
TENbHBIM 3NEKTPOAOM B AHMULE 3arpyxanu kycku ctanu. C gpyroi cro-
POHbI  NPUCOEAMHANN  «NIIOCOBON» MPOBOA  OT  AWHAMO-MALIMHbI.
Bosnukana ayra, kotopas nnasuna metann. [otom yxe apyrve mso-
Bperarenu npuayManu creuranbHbie NeYn Ans NNAsKM METANNOB INeKT-
pu4eckum cnocobom.



B 1888 roay 8 Poccuu rophmin urxenep Hukonan laspunosuy Cna-
BAHOB M306PEN METOR 3NEKTPUYECKOM OTAMBKM M CBAPKU METANIOB, NMO-
NY4MB NATEHTbI BO MHOMMX eBponeitckmx ctpaHax. OH xe naobpen me-
TOL «3NEKTPUYECKOTO YNNOTHEHWUS METANNUYECKUX OTAMBOK» W B CYAO-
CTPOEHWUM 3AMEHUN KNEMKY KOPNYCOB CBAPKOW.

Anrnnuane B camom koHue XIX sexa paspabo-
TANM TEOPHIO M NPAKTUKY MHAYKLUMOHHOTO HArpeBsa
uw nnasku. o cym, k 90-m ropam XIX sexa B mupe
BO3HMKNG HOBGS OTPACHL MPOMBILNEHHOCTH —
anektpotexHonorus. CerogHs OHA HACTONBKO LK~
POKO BHEAPEHA B MPOMBILNEHHOCTE M MONYHMUNQ
TAKOE PA3BUTUE, 4TO NOHOAOBUAACE CEUMANbHAS
KnaccupukaLms.

Mpexae Bcero 10 3nekTpOTEPMUHECKME NPO-
LECChl, MPU KOTOPLIX DAEKTPUYECKAA SHEPTAS Mpe-
0bpa3yeTca B TENNOBYIO, A YXE TA WCNONb3YeTCH
B TEXHOMOMMM NPOM3BOACTBA. [ lpK 3ToM Harpes mo-
KET MPOMCXOANTL COMBIM PA3HbiM OBpazom: nubo
KOK HOrPEB PE3UCTUBHBIN (HATPEB CONPOTHBAEHMS),

hukonait Taspunosuy mbo — snexTpoayrosoil. Harpes npoBoaHMKoB
CrnassHos B DNEKTPDOMATHUTHOM MONE — WHOYKUMOHHBIA HO-
(1854—1897)

FPEB W HATPEB AMINEKTPUYECKWHA, KOrAA Temnepary-
pa noskiwaetcs B pusnexrpuke. ObpabaTsisaemsle
AETANM MOFY . HOTPEBATLCS B MIOTOKE MIA3MbI, SNEKTPOHHBIM IYHOM, C NO-
MOLLBIO 11a3epa, B BHICOKOYACTOTHOM 3MEKTPOMArHUTHOM MONeE...

Mpumepamm nepBbIX OLITOBLIX NPUMEHEHWI PE3UCTUBHOMO HArPEBa
B XIX Bexe aBnanMch snexkTpUYEcKME CaOMOBAP, KAOMMH, MHKYBATOpP U rpen-
KQ ANS LWMMLUOB, 4TOBbI 30BMBATH BOROCH AAMOM. ..

Ho satem mayt Gonee cepbesHbie 3aAQ4YM — 3NEKTPOCBAPOHHbIE
NPOLECCh], KOTOPHIE HE HYXAQIOTCA B 0CoBoMm pasbscHenuu. [Jocratoy-
HO NPEACTaBUTL cebe KapTUHY Lexa, rae NPOU3IBOAUNAACE SNEKTPOCBAap-
KQ Npu NoMOLM BONLTOBOM Ayru. Bee npoueccs u atpubyTel Ham xopo-
WO 3HAKOMbI. 10 Xe TEMHOE CTEKNO, NPEACXPAHSIOLEE rMas3a OT APKOro
CBETQ, TE & UK MOYTH Te Xe 3NEKTPOAbI.

Hanee HasoBem 3nekTpodU3MYEcKMe NMPOLECCH, WCNONL3YIOWME
pasnuuHbie Ppusmieckue 3dpekTbl Ans mexaruseckoi obpabotku. K Him
OTHOCHTCA 3NEKTPO3po3roHHas obpaboTka. CyTh ee 3akNoYaeTes B pas-
PYLUEHUM YHACTKOB 3ArOTOBKW NOA AEACTBMEM SMEKTPUHECKUX PO3PA-
AoB. B kaoyecTBe WMCTOUHWMKOB 3NEKTPUYECKOW SHEPTUW TIPUMEHAIOTCA
CMeunanbHbIe feHEPATOPI UMIYbCOB.

Mertop snexTpoumnynbcHoi 06paboTtkm aaeneHem (3neKTpoB3pbIB-
Has obpaboTka) npuUMeHseTcs Npu WTaMNoBKe, YeKaHKe, ppobnerinm



SNexKTPUNECKU COMOBOP SnexTpuueckun unkybartop

XPYNKAX MATEPUANOB W MPMW BbITSXKE M3genmi. EcTb u apyrue Buasl
3nekTpodu3mnieckoin 06paBOTKM PABAUYHBIX MATEPHUANOB: SNEKTPOHHO-
MOHHAS TEXHONOTUS, INEKTPOOUUCTKA C MOMOLLBKO CUITBHOTO JNEKTPHUYE-
ckoro nonsa. HaHeceHne 3alUMTHBIX NOKPLITUIA B 3MEKTPUYECKOM MONRE,
3NeKTPONEesaTh U Apyrue. ..

Cnepyiowmm KNAaccom 3NEKTPOTEXHONOMMYECKUX NPOLECCOB ABNAET-
€5 ANEKTPOXMMMUYECKAS TEXHONOTUS.

B cepeanne 60-x rogos XIX seka 8 AHIMKM UHXEHEP DAKUHITOH, MC-
NOMb3ys MMEBLUYIOCH B 0 PACMOPSXEHMU MOrHUTOINEKTPUYECKYIO Ma-
wyHy Bunbae, nonsitancs ocywecTsuTs 3NeKTPUYECKYIO OYMCTKY MELAM.
Ho nepBas ycnewHas yCTAHOBKA A OUMCTKM MEAM BbisIa CKOHCTPYMPO-
saHa 8 1878 rogy ¢upmoit «Cimerc u Tanbcke». Dnektponutom cny-
KW PACTBOP MEAHOIO KYnopoca, M Mefb C KATOAA CHMMANACh AOCTA-
TOYHO uncTon (99,5%).

- XuMHueckMe NPOoLECCH, MPOUCXOAALLME B INEKTPONUTE (PK MNPOXOX-
NEHMM YEepPEe3 HErv NOCTOSHHOTO 3fle  PUYECt DTG TC (0, HA3LIBQIOTCH
snextponuaom. [pu 3Tom HA KaToOE BHIGENFOTCH NPOAYKTE BOCCTG-
HOBNEHMS, BXOASLLME 8 COCTAB IEKTPONMUTA, A HO AHOAE — MPOAYKTHI
okucnenus. KonmueciBenHele namererns onucusatotes 3akoramu Pa-
pages.

Ha anekTponinse oCHOBOHO MOMyYeHWE MHOTUX METQMNOB, WIENOYeR,
XNOpA, BOAOPOAA, KUCTOPOAQ, HEKOTOPbIX OPTaHWYECKMX BELLECTB U XM-
MMHECKUX MPOAYKTOB,

Ha INEKTPONUTUHECKOM MeTOAE Bbin OCHOBQAH cnocob nonyyeHus
UMHKQ, 30Nn0T1Q, MarHuvg K, 41o ocobeHHo npusnexano uHrepec npo-
MbILLWNEHHUNKOB, — ANKOMUHUSA. BJ'IOFOL],Opﬂ SNEKTPONN3Y 3TOT nerkmu ce-

pebpUCTHIl METann U3 APAroueHHOro W TPYAHOROBHIBAEMOTO B8 Ma-
nbix konuuecteax (8 1856 rogy OAMH KWMIOTPOMM QMIOMUHWS CTOM
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% ‘ SnekTpuyeckas rpenka
ANis NAPUKMOXEPCKMX
WHnLoB

1200 ¢pankos) k koHuy XIX seka npesparuncs B WMPOKO pacnpocTpa-
HeHHbIM 1 0bweynoTpebutenbHbii (cTonn on yxe okono 30 ¢pankos 3a
KMNOrpamm).

C nomoupio 31eKTpONM3a NoAyHaloT ¥ pA3fMYHEIE HEOPTaHUHECKUE
Beuwectea. B wyactHocT, xnop u wenous. B croe Bpems amepukaHLpl
y Huarapckoro sogonaga, psgom ¢ rpaHaMO3HON NO CBOEMY BPEMEHM
3M1EKTPOCTAHLMEN, MOCTPOUIMU 3ABOA AN NONYyHEHUS KAPOUAQ Kanbums,
KOTOPbIA UCNONL3OBANCS B NpoMelneHHocTy XIX Beka.

LLnMpoko npumeHseTcs B NPOMBILINEHHOCTM M B APYTMX OTPACHSX QHOA-
Hasi 06pabOTKA METANNOB, B YACTHOCTM, SAEKTPONONUPOBAHUE M QHOA-
HOe OKCMAMPOBAHMWE. HTO TaKOE NOAMPOBAHME, A AYMAIO, MOHATHO KaX-
Aomy. Ho Ha BCAKWIA Cnydai HAONOMHIO MCTOPMIO NOSIBNEHUS NpoLecca.
B 1910 roay pycckuit xumuk E. M. Ulnutansckuin obnapyxun spdekr
NOMMPOBAHUA NOBEPXHOCTH METAMNA NPU NOTPYXEHUM €10 B KOHLEHT-
PHPOBAHHBIA PACTBOP KUCTOPOROCOAEPKALLMX KUCNOT U NPOMYCKAHUH
Yepes pacteop snektpuyeckoro toka. CerogHs Takum cnocobom ocy-
LWECTBAETCA SNEKTPONONUPOBAHUE MHOTUX METANNOB.

[Npu AHOAHOM OKCUAUPOBAHUM NOBEPXHOCTL ANOMUHMS CTAHOBUTCSA
Bonee NPOYHON M M3HALIMBALTCS HE CTOAb BbICTPO.

bipaboTka U noTpebneHne 3MEKTPUHECKON SHEPTUM HEBOIMOXHSI He3

CO3AAHKMA KPYMHBIX SHEProcucTem. B 1x coctase moryT napannensHo
paboTaTh 1 TENAOBLIE M TMAPABIMHECKME DNEKTPOCTAHLMM, DTO Aano B
BO3MOXHOCTb Hanbonee 3ppeKTMBHO NCMONbIOBATE NPUPOAHbIE SHEpP-
reTyeckue pecypcbl. Takue MAEU He MOMM He NOPOANTE TPAHAUO3HLIX
NPOEKTOB.

A BoT 8 Hauane XX cronetus nosBMAMCH OYEHb MHTEPECHbIE paspa-
60Tk uHxeHepos Boens u 3eprens. Boens npegnoxun cospaxne enu-
HOM 3HepreTMueckomn cuctemst Esponsl.



Ceapka pyro

Ho 8 1911—1912 rogax s Espone Bywesanu BoitHsl. Mtanus so-
esana ¢ Typuuen 3a semnn Tpunonutarmm u Kupenanku. B 1912 ropy
Havanacsk bankanckas soitHa, a B 1914-m — [Mepeas muposas... BomHs
W MOAMUTMKA MOKA3ANU HEBO3MOXHOCTb OCYLLECTBIEHNH MEXTOCYAAPCT-
BEHHbIX NPOEKTOB.

3eprenb npeanoxun sHepretuieckyto cuctemy CpennseMHOMOpPbLS.
Mo ero npoekTy NPeaycMATPMBANOCH CTPOMTENBCTBO MPOMAAHBIX MAO-
TH B [MBpantapckom 1 Japaanennsckom nponueax, a takxe TyHuc-
ckon u Meccurckoi nnotut. [pu stom yposeHb CpeansemHoro mops
B 3QNCQOHOM €ro 4acTh JomkeH 6bin noHuautecd Ha 100 m, a B BocTou-
Hoi — Ha 200. O6Haxmelieecs mopckoe aHo Y Beperos OxHon Esponsi
u CesepHoi AGpuKK AACT SONOMHUTENBHbIE MNOAOPOAHbIE 3EMNM, A TUA-
PO3NEKTPOCTAHLUMM, MOCTPOEHHBIE HO 30AYMAHHbBIX NNOTUHAX, obecne-
yar 6onee 200 000 MB * 4 3nekTpO3HEPTUM B TOA.

MHTepEeCHLI NPOEKT, XAnNb TONBKO, YTO KPOME SKOHOMMYECKMX TPYA-
HOCTEN rMobanbHOrO XaPAKTEPA OH HE YUMUTHIBAN TPYAHOCTEN NOAUTHYE-
ckux. 1o onbiTy YenoBEYECTBO 3HAET, YTO TPYyAHEE BCErO OKA3bIBAETCS
BOTOBOPUTLCS C COCEAAMM YePES rPAHULLY. Y BCEX CBOM MHTEPECHI. ..

CrpouTenscTeo nMHKiA anekTponepenayn 8 XX seke CTano HApPacrath
CTpemMuTEnbHbIMKM Temnamu. B Hauane seka 6biiM NOCTPOEHbI Nepebie
nuuuMmn Ha Hanpsixenue 35—40 «kB. Yepes gecsts net HanpsaxeHue noa-

19 - 3543



CesapoyHas mawmHa
TomcoHa

nanoce o 50—70 kB, a ewe yepes pecats net — po 100 kB. MoTom,
8 Hauane 30-x ropos, amepyikaruel noctpounu F13MM Ha 287 kB, a noc-
ne BoRHsl, B cepeuHe 50-x, — na 345 kB. Hanomnio ewe pas o npuuu-
He FTOHKM 30 BHICOKMM HANPSKEHUEM: BbIlE HANPSXEHWE — MEHbLLIE NO-
TEpH B NMHMK.
Mo 1990 roga notepu & cetax Munucrepcrsa snepretukn CCCP Buinu
Hemrorm mensle 10%. MHoro 310 unn mano? MpumepHo cTonbko xe
ﬂOTp86ﬂﬂﬂG B TO BPpEMS OAHA M3 CAMbIX SHEPTOEMKUX OTPGCﬂeﬁ — 4ep-
Has metannyprua. [lonysaertcs, uto 3tn 10% — undpa rpomaaras. Ewe
Gonbliee BNEYATNEHNE MOXET NPOUIBECTH HA BAYMUMBOIO yutarens ma-
BECTHE O TOM, 4TO np¥ 3Tom Ao 85% BCE€X NOTEPbL MPUXOONNOCH HAQ pac-
npeaenurenbHLIe CETU HM3KOro HanpaxXxexHus... Becbma HarngaHble LLM¢)-
pbl, HE TaK M

Ins Poccun ¢ ee HEOBO3PUMBIMM MPOCTPAHCTBAMU CTPOMTENBCTBO
U COBEPILEHCTBOBAHWE NUHUIA SNEKTPONEPEAA U UMEIOT OCODEHHO BAX-
Hoe 3nadenne. B 1956 rogy 6uina seepena s axcnnyataumio J1301 Ka
nanpsxenne 400 kB npotaxenHoctbio 85 km. Ee npoektuporanme Ha-
yanocs ewe o Benukon OtevectserHon BonHbl B JleHUHrpaackom no-
NIUTEXHUYECKOM MHCTUTYTE Mof PYKOBOACTBOM npodeccopa Anekcana-
pa Anekcarfposiya [opesa, 0gHOMO M3 KPYMHeMLMX OTeHEeCTBEHHbIX
YYEHbIX HE TOMBKO B OBNACTU TEXHMKM BBICOKMX HAMPSXEHWA U DNEKTPO-
SHEPrETUKM, HO U B SNEKTPOPU3UKE.

B xone passutus Hapoaroro xossictea 8 CCCP ewe 8 30-x rogsi 06-
PA30BANUCE [IBE KPYMHBIE HAYYHbIE NEKTPOTEXHUHYEC. ME WKOSIbI: JIEHUH-
rpagc as u mockoeckas. B Ilenukrpape npu MNonutexHuueckom MHCTUTY-
Te nog pykosoacteom A. A. [opera cospaeTca Tak Hassisaemoe «bopo



YCTAHOBKO C AUHOMO-MALLMHOW A1 MONYHEHWA YMCTOM Mean
SMEKTPOANTUIECKUM NYyTEM

HynbblweBckux paboT» Ans NPOBELEHUS NPEANPOEKTHBIX UCCNEA0BAHMNA
JI2MM wa 400—500 «B. bein nocipoeH 3HAMEHWTBIA BbICOKOBOMbLTHBIM
KOPMYyc, B KOTOPOM MCCNEAOBATENM NOAYYANY HA BOSBLIMX PA3PAZHUKAX
UCKYCCTBEHHBIE MOMTHMM WM W3YHANM NEPEXOLAHBIE NPOLECCH B MUHMAX,
a TaKxe paboTy UONATOPOB M UX XAPTKTEPUCTHKM.

B nocnesoenHoe Bpems pobnemomu COOPYXKEHWS CBEPXBBICOKO-
BONbTHbIX ;131 3aHMManch MHOrUe URCTUTYThi. CTPOMTENLCTBO KPYTHBIX
TETNOBBLIX M ATOMHbIX 3NeKTpocTaHuui B esponeickoi yactu CCCP no-
TPebOoBAIO HOBOrO NOBBILEHMS HAMPAXEHUA & N-nax nepeaadn. B Moc-
KOECKOM 3HepreTuyeckom i*HeTutyTe (MO) yuenbie-anepretmkn Banew-
T:4H Anppeesnd Benvkos u Teopop Jlazapesuy 3onotapes paspabota-
n: MeTof, HU3NYECKOTO MOLENMPOBAHMA CUCTEMbI 3EKTPONEPEAaUMn.
Beina noctpoena mogens 1311 o1 Bonxekon MNIC go Mockssl, Ha koTo-
DO OTPABATHIBANMCH OCHOBHbIE NPOBNeMbl HOBOM TexHuky. [Mosxe Ta-
kue dusMueckne Mogentt B3anM HO BOOPYXEHWE CMEUMANUCThE BCEFO
Mupd. MHOMME MPOEKTHBIE W HAYYHO-NCCIEAOBATENLCKMUE MHCTUTYThI Pa-
6otanu Hag cospanuem J1901 na 500 «B CoseTcume s3nektpuku no-
C1POMIHK BBICOKOBONSTHBIE NUHWUKM 3nexTponepenayn B Benrpuu, Monb-
we, Pymbitun u bonrapum.

B Hoabpe 1967 ropa noa Mockeoit sapabotana Bo MHOTOM elue
skcnepmmentanshas JISMM na 750 kB, anvhon okono 100 wm. Mopob-
Heie xe nuHun Ha 735—800 kB B To xe Bpems Hayanu paspabaTbiBats
u cTpouTts B page ctpaH Cepeproit u HKOxHOW Amepuku 1 B AnoHuu. ..

Ho 8 70-e rogsl Mup nopasun 3HepreTudeckui kprisuc. M cpean
CNEeUManCTOB-3HEPreTUKOB BO3HMKNA MAES, YTO OJS NEPEAAYM SHEPTUH



OpHa 13 nepebix reHePATOPHbIX YETAHOBOK HO ANIOMUHWEBOM 3ABOAE,
nocTpoeHHom Ha PeitHckom Boaonage

OT TenfoBLIX U MMAPO3NEKTPOCTAHUMA HA AASbHWE, BCE YBENMUMBAIO-
LIMECH PACCTORHUS CKOPO NOTPEBYIOTCS NUHWM YNIbTPABBLICOKOTO HANPS-
xenus (YBH). B CCCP 6bin yxe HakonneH BonbWwoh ONLIT B 3TOM HQa-
npasnennn. OGHOKO NPU TOKMX CBEPXBLICOKUX M YAbTPABBICOKUX HANPS-
XKEHUSIX TNepen  WHXEHEPaMUM W 30pYBeXHbiMM  CMELMANUCTOMM,
NOSBUNMCH HOBbIE NPOBNEMbI, CBS3AHHLIE C SNEKTPONU3ONAUMENR BO3IAYLL-
HBIX IMHWIA, NOACTAHLMIA U BCEro 0bopyfoBaHMS.

MoxeT BO3HMKHYTb BONPOC: @ 4TO 0COBEHHO TPYAHOTO B NOBbILLEHWY
HANPSXEHUs, CKaXeM, HO BO3AYWHOMW nMHMNS Kak HW CTPaHHO, rnasHas
npobnema — 310 NPOBOAMMOCTb BO3AyXa. Beap 4tobbl He npoucxoamno
«npobos» (KOPOTKOTO 3aMbIKAHMS) MEXAY MPOBOAGMM, BO3AYX HOMKEH
obnapats o4eHb GombuiMm conpoTtusnernem. Ho ero nposoanmocTs,
K COXQNeHMIo, MOCNE ONPefeNeHHOro NPeaena HOYMHAET PE3KO BO3-
pacrats. M TyT UHXEHepam-3NeKTPUKAM NPUXOAMTCS MATM HA Maccy
YXULWPEHUIT, 4TOBBI «0BMAHY T NPUPOAY».

HekoTopble creunanncTsl cTany CBA3bIBATL AAnbHEMIIEE PA3BATUE
nepefaqy SNeKTPOIHEPTMN HE C BO3AYLIHBIMU NIMHUAMM, Q C KaBEenbHbI-
MM, noasemHsiMu. Kasanocs 6bl, 30eCh-TO NPOBOAUMOCTE [ONXHA BbiTh
ewe Bolwe, Yem B Bo3ayxe. Ho sce geno B usonaumn. Yuensie npeaso-
XUNM MCMONB3OBATE B KAYECTBE U3ONATOPA a3, OONGAAIOWIMI YPE3Bbi-
YAMHO HM3KOM NEKTPONPOBOAHOCTLIO M BOMBILON INEKTPUUYECKON NMPOY-
HOCTBIO. TOKOM AM3MEKTPMK Y: .2 CYULeCTBYeT — 3TO WECTUPTOPHUCTAR Ce-
pa (SF6). DnekTpuku HaseBaOT €€ anerasom.

SHepreTuueckuni kpuauc 7 0-x roqos NOATONKHYN YENOBEYECTBO K MOW-
CKAM YARELLEBAEHUS SHEPTOPECYpPCos. brinu oTKpLITH HOBBlE MeCTOPOXAE-
HUS HEeDTW M ra3a W NPUAYMQAHBI HOBbIE CNOCOBLI UX TPOHCNOPTUPOBKM.



SnekTpuueckue nedun aasoga kapbuaa kansums y Huarapekoro eogonana

MNocTpoerhl rpomagHble TaHkepsl W rasonposodbl. [lepesodka HedTy
W MepeKayuBaHME ra3a No TPYOBAMm OKA3QIMCh AEleBne CTPOUTENLCTBA
u axcnayataumu JI3M YBH. MHrepec k poporoctositim nuHmuam yneTpa-
BLICOKOTO HanpskeHust Totdac xe yrac. OpHa auwb AnoHus noctpouna
akcnepumenTanshyto nuHnio ka 1100 kB Ha onopax eeicoton po 120 m
w anuHon 250 km. Ha Hei xoTenu oTpabaTbiBath YNsTPABLICOKOBONTHOE
obopypoeanue. Ho noka, 8 Hauane XX| seka, ata nuHus paboTtaeT Ha no-
rixeHHom Hanpsixennn B 550 kB u cyasba ee TymanHa.

B CCCP B uioHe 1985 roaa 6bin0 30KOHYEHO CTPOUTENECTBO OMBIT-
Ho-npomeitnenHon J13M YBH va 1150 kB, anunon 500 km, o1 Dku-
6actysa go Koxuerasa. Buinu cnpoekTMpoBaHbl, MOCTPOEHBI U CMOHTH-
POBAHbI NOKOBHBIE NUHWKM M Ha ApYrMx HanpasneHuax. Ho u oxun pabo-
TAIOT CETOAHSA HA MOHUXEHHOM HANPAXEHMKW, Y CO3AATENENR YHUKANbHBIX
COOPYXEHMIA HOKOMMAOCH 3Q 3TO BPEMS BENUMKOE MHOXECTBO UHTEPEC-
HENLIMX, NOKA HE PELUEHHBIX BONPOCOB.

M3secTHO, HANpUMEp, Y4TO €CniM NPOBOAHMK M3 YUCTOrG GIIIOMUHSA
(99,99% Al) oxnaants no Temnepatypsi xuakoro sogopoga (-253 °C,
unu 20 K}, To ero anexktpuieckoe CONPOTUBNEHNE YMEHLLUMTCA NPUMEP-
Ho B8 500 pasl 310 aBneHue HAO3EIBAETCS CBEPXNPOBOAMMOCTEIO. Temne-
paTypa, npM KOTOPOM COMPOTUBAEHUE HEKOTOPLIX 4MCTBIX METAIOB



¥ CNNABOB CTPEMUTCA K HYTIO, HO3LIBOETCA KPUTUHECKON W Npubnmxaer-
cs k Temnepatype xuakoro renus (-268,8 °C, unn 0,2 K). MNpaega, ans
TAKOTO OXNAXAEHHWS OPULINOCL Bbl 3ATPATUTL O4EHb MHOTO 3Heprun. Ho
CETOAHS U3BECTHBI YXXe CMNasbl, MMeIoLWmMe M Bonee BLICOKYIO KpUTHYe-
ckyio Temnepatypy. K COXaneHuio, CBEPXNPOBOAHUKOB, CYLLECTBYIO-
WUx B OBBIYHBIX YCNOBUAX, Mbl MOKA He 3Haem. OaHOKO ecTs Hemano
CMELMANACTOB, YBEPEHHLIX B TOM, YTO MMEHHO CBEPXNPOBOAUMOCTL —
6yaywee N3r.

Mpoponxas pasroBop o AMHUAX SNEKTPOMNEPEAAY M, HEMb3S HE YNo-
MSAHYTb O MHOTOCTYMEHHATBIX PACMPEAENUTENBHBIX CETSX, KOTOpble 0bec-
NEYUBAIOT HENOCPEACTBEHHYIO NEPEAANY SHEPTUM OT MOHUXAIOLLMX MOA-
CTaHUMN K NoTpebutenio. B Hux NpUMeRsIOTCS pasHble 3HAYEHMs HO-
npsxennid. Ecnu aneprus nopaetca no otseteneHuam gamvHon 1 km, 10
HanpsixeHue moxeT Bbits o1 35 po 110 kB. B npegenax mukpopaitoHos
KPYNHBIX MPOMbILLAEHHbIX FOPOAOB, MHOTUX NMPEANPUATUH, HQ XenesHo-
AOPOXHLIX Y3nax obsiyHoe Hanpsxerne — & 1 10 kB, a B kBapTansHbix
cetax, TO eCTb B MPOBOAAX M KABENsx, 4TO NOABOASTC K PACNpEeneni-
TEMbHLIM WHTAM HAWMX AOMOB, K LUEXAOM 3ABOAOB, HAMPSXEHWE He npe-
seinaeT 1000 B. bonee pewesbimu pacnpegenmTensHbiMm CETIMM 9BNS-
IOTCH, KOHEYHO, BO3AYLLHbIE IMHWMKM. HO B TOPORAX M HA MPOMBILIEHHbIX
06bEKTAxX MPUXOAUTCA NPOKIAALIBATE KABenu. 310 Bonblioe 1 CROXHOE
XO3SUCTBO, TPebylolWee NOCTOAHHOIO KOHTPONS U pemoHTa. W xutenu
FOPOQOB XOPOLWO 3HAKOMbI C HAM, OTMEUOS MOCTOSIHHO PA3PbIThIE YHACT-
KM YAuL, M IBOPOB, PA3BOPOYEHHbIE TPOTYAPhI M MPOUYME NPENecTu Ka-
BenbHOro CTPOMUTENLCTBA.

FOBOPS O NMHUAX INEKTPONEPELAYH, Mbl AKLEHTUPOBANM BCE BHUMA-
HUE HO AKMHUAX nepemeHHoro Toka. Bpsa nu 310 npasunsHo. Cerogws
W MOCTOSIHHBIA TOK HOXOAMT LUMPOKOE NMPUMEHEHUE B MPOMbILLIEHHOCTH
u Ha TpaHcnopTte. JIHMM 3rekTponepenan NOCTOSHHOTO TOKA MMEIOT
Hemano npeumyLiects. Ha ux paboty He BnusioT pacnpeneneHHsie pe-
QKTMBHbIE NAPAMETPLE, TO ECTh EMKOCTb U MHAYKTUBHOCTL NPOBOAOB. JTO
3HAYMT, 4TO HE HYXHO NPEOAONEBATL HAKONNEHUS B HUX SHEPTUM.

Bbi, HoBepHOe, 3HOETE, YTO MOLLHOCTE B SNEKTPUHECKOH LENU nepe-
MEHHOTO TOKQ BEIBOET GKTUBHOM U PEAKTUBHOM. AKTUBHAS MOLLHOCT —
3TO peanbHble NOTEPM HA HATPeBaHMe. A PEaKTUBHAA XAPAKTEPU3YET
CKOPOCTb HOKOMIEHWS SHEPTHM B EMKOCTU M MHOYKTMBHOCTH Lieru, ob-
MeH 3Hepruen Mexay OTAenbHbIMK y4acTkamu uenu. bes Hee He obxo-
auTcs pabota Lenen nepemeHHoro Toka. Mccneposate. u BbisscHUAM,
4TO OAHUM U3 3ddekTusHbix cpeacte  nosbiwerns  KMO  annHui
3MEKTPONEPEfAYM NEPEMEHHOTO TOKG MO0 Obl CTATb YMEHBLLIEHME UX
PEAKTUBHOM MOLHOCTM. Ho Ang 3Toro Heo6X0OMMO YCNOXHEHWE BCEM



CUCTEMBI, O CNEfOBATENLHO, U ee YRopoXaHue. Y uenei nocToaHHOTO
TOKA 3THX Npobnem HeT.

[ipyrim QOCTOMHCTBOM NUHWIA 3MEKTPONEPEAAtN NOCTOSHHOTO TOKA
ABASETCH TO, NTO NEPCOHAN, OBCITYKMUBAIOWMA HE CBA3AHHBIE MEXAY CO-
60M NUHKK, MOXET He 30BOTUTECH O CHMHXPOHHOCTH MX COBMECTHOM pa-
6otel. Hakonew, J1ST nocToqaHHOrO ToKA CO3AAIOT 3HAYUTENBHO MEHBLLE
nomex POACTBEH. 'O SAEKTPO- U 3nekTpoHHon annaparype. OcobeHHo
IHAYUTENBHBI NPEUMYLLECTBA NEPELAYM NOCTOSHHOTO TOKA MO KABENAM.

B 1947 ropy B psne Hayuno-uccnegosarensckix MHcturytos CCCP
Havanuce paboTel No cosaanuo npeobpasosatenei ans J130 noctosu-
HOro Toka. Tpu roga cnycts Bbia OCYLWEeCTBNEHA fepBAs B Mupe Ka-
HenbHas 3NeKTPONepeaada NoCTosHHoro Toka mexay Kawupoin u Mock-
Boi. Odnuna onwitHol nunmk coctaenana 120 km, nanpsxenuwe — 200 «B
u moupocte — 30 MBr. Mosxe noctpounu » Beenw B 3kcnayarauuio
yXe KPYMHENLLYIO B MUPE SIMHMIO 3NeKTponepefaiu NoCTOAHHOIO ToKa
Bonrorpag—Hownbacc ¢ Hanpsaxerunem 400 kB u anvHol nunum 473 km.

B 1981 rony Havanack nepenaya anexTposHeprik Yepes BCTABKY NO-
crosHHoro Toka Pocens — Ounnaraus. Takue BCTaskM 0bReryaioT u ynyu-
watoT paboty ocHosHbix J19IT nepemennoro Toka. J13M wa 330 «B or
nopctaHumu Jlensnepro Boctounas wna go npeobpazosarenston nog-
cranumm 8 BuiBopre. Tam sHeprus npeobpasosLBANACL M NO BCTABKE
NoCToAHHOrO Toka yxoamna & Punnsnamo. Ha nopctanumm FKOnukkans
NOCTOSHHBIM TOK CHOBO MPEBPALLANCA B NEPEMEHHBIR C HANPAXEHUEM
400 «B v sxopun B cuctemy Mmatpar Boima, xoTopas senanocs
4acTbo 3Heproobuegunenms CKaHAMHABCKUX CTPAH.

Hemanyio pons urpaiot B crpoutensctee JI301 n cpeactea sawmtbl
oT nepexanpsxerui. [pu ygape monkum B BO3AYLIHYIO NMHUIO, B Ga30-
BEIF MPOBOA MNW B ONOPY B NPOBOAE BO3ZHWUKAET UMMYNbC FPO3OBOIO Ne-
peHanpsxeHus. OH paCNPOCTPAHAETCH MO NPOBOAGMM, AONAS AO NOL-
CTAHUMM, MOXET BEIBECTH U3 CTPOSs e€ 3nekTpoobopyfosaHue. 310 oco-
BEHHO OMACHO HA NUHUSAX CBEPXBLICOKOTO HAMPSXeHHs. Y noacTaHumi
CTABAT CMeunanbHole PA3PSOHUKM, O BCE COOPYXEHWE 3AWUWaioT
CTEPXKHEBbIMM MOMTHUEOTBOAAMM, NMPEANOKEHHBIMU elue JIOMOHOCOBLIM.

BryTpeHHMe nepeHanpsxeHus BO3HMKAIOT B OCHOBHOM Npu nepe-
kiodeHuax. OkaablBaeT BAMSHME HA PA3BUTUE MEPEHANPAXEHUHA U KO-
POHHBIM PA3PAR HA NPOBOAAX BO3AYLLHbIX JMHMA.

WMntepecto, uto ewe B 1910 roay poccuinckmin yueHbld-3nekTpoTexXHUK
Bnoaumup Pepopoery Mutkeany, Byaylwimin akagemuk Akagemin Hayk
CCCP, npeanoxun paclennenmne nposoaos $pai Ans NOLABAEHMA KO-
poHHoro paspaaa. Ho Torpa sta npobnema He BrINA CTOML GKTYQNEHOM.
Honpgermq HA MKUHUAX 6hlﬂl’1 HE3HAYUTENMbHbIMMK. U MW CoOpox et

CcnyCcTs NPpeaoXeHHas uaoeq 6eina peann3ocBaHA K MONy4vna NpuaHa-
HWE BO BCEM MUpe.



O CMX MOP Mbi FOBOPUIM B OCHOBHOM O TOM, KQK NOSIy4aTb M TPAHC-
MOPTMPOBATL 3NEKTPOSHEPTMIO, U JIULLL BCKONB3b — O €€ UCMONb3O-
BaHMW. HacTano Bpems NoroBopmTs Ha 3Ty Temy Honee 0CHOBATENBHO.

[MOBHOE NPEMMYLIECTBO SMEKTPUYECKOM SHEPTUM B €€ CPABHUTENBHO
NErkon TPAHCMOPTMPOBKE ANS UCMONL3OBAHWS B OTAQNEHWM OT MECTA
nony4eHus, Asi NPEBPALLEHNS €€ TAM CHOBA B MEXQIIMYECKYIO UMW B MO~
BOM ApPYro BUA ShepTUM.

Llenoyka npespaiseHns MOXeT ObiTb PAIHOM W 3ABMCUT OT YPOBHS
PA3BKUTUA TEXHUKM M SKOHOMMYecKo# Lenecoobpasnoctn. CornacHo 3a-
KOHY COXPOHEHMS, SHEPTUS HE BO3HUKAET M3 HUYETO U HE McuesaeT bec-
cnegro. OHa MOXET TONBKO NPEBPALLATECS M3 OQHOTO BUAQG B APYron. D10
Mbl MomHUM. M BCst ucTopus umeunusaumn — 310 Bopsba 3a sHepruio
W NpeBpalLEHME ee 4eNoBEKOM B HyxHbie emy dopmbl. Koctep goucto-
PUHYECKOTO HENOBEKA — NPEBPALLEHNE SHEPTUM, HAKONNEHHOM TONNUBOM,
8 Tenno. «Orpomnas Haunaue» bapares Bacunus MNetposa — npespate-
HUE XUMUYECKOM SHEPIMM B SNEKTPUHECKYIO 1 SNEKTPUYECKON — B CBET.

Ha rugpo- unu TernosnekTpoCcTaHumax ~POUCXOAUT NPEBPALLEHNE Me-
XAHUYECKOM SHEPIUM IAAAIOLLEN BOMbI MM NAPA B 3NEKTPUYECKYIO. Dnek-
Tpo3Heprus uaet no J1311 k norpeburento, 1 notpebutens (mer ¢ Bamu) uc-
NOMb3yeT €€ MO CBOEMY KENAQHMIO: NPEBPALLAET B TENNO, CBET MU C ee
MOMOLLBIO NPUBOAUT B AEHCTBUE HEOBXOAMMBIE EMY MALUMHBI M MEXAHW3-
mbl. [oxanyi, opHMM M3 NEPBLIX TAKUX MPUMEPOB MOXIO CHUTATH SNEK-
Tpomeuratens bopuca Cemenosuua AKobKU — TUNKMYHBIA 3NEKTPONPUBOA.

SneKTPOnp. IBOA — 4YPE3BLINAMKO PACNPOCTPAHEHHOE YCTPOWCTBO
Ans npeobpasosanus 3nekTposHepruu. Ho npexae Yem nepeiTh k ero
ONMCAHMIO, BCTIOMHMM, 4TO TaKOEe npuBog Boobuie. Haunem ¢ onpene-
nexus. MpUBOA — 3TO YCTPOWCTBO ANs NPUBEAEHWS B AEACTBME MOLUMH
unu Mexannamos. COCTOUT OHO U3 MCTOYHMKA DHEPTHM, YCTPOICTBA A4S
ee nepenayn u u3 ynpasnehus. [lpoussoautenem sHepruu B npusoe
MOXET CNYXWTb YENOBEK MK nowaas (CnoH, Byieon, Mobow UCTOHHUK
MYCKYNBHOW CUAbl), TMAPABAMMECKMIA, TEMNOBOM UM SNEKTPUYECKMH
ABWUIATENM, O TAKXKE HOKOMUTENU MEXAHWHECKOM 3HEPIUU: MPYXHMHbI, Fit-
PH, MOXOBMKM M T. .

Mpreog MoxeT BbiTb rPYNNOSLIM, MHAMBUAYASbHBIM M MHOTOABMIQ-
TensHbiM. B nepBoM ABMXEHUE OT OAHOTO ABUFATENS Yepe3 TPAHCMUCCH:
nepegaetcs rpynne paboumnx mawmH. MHaMBMayanbHeIM NPUBOR CTAHO-
BMTCA TOFAA, KOTAQ KaxAas paboyas MAWMHA cHabxeHa cobCTBEHHbIM
AsWraTenem C nepepayei aemxenuns. B MHoroasurarensHom npueoge yxe
He BCs paboyas MALLMHA, Q €€ OTAEMNbHBIE MEXAHU3MbI NPUBOAATCS B ABM-
KEHME OTAENbHBIMU XE ABUTATENSMI HEPES CBOM CUCTEMBI NEPERAYMU.



DnexkTpoaBMraTess rpynnoBoro i MBOAA B 3aa0Ackom uexy XIX seka

MNpumepom camoro paHHEro MEXAHWUYECKOTO NPUBOAG ABASNOCH, HA-
BepHoe, BoasHoe koneco. Haubanee xe pacnpoCTPOHEHHBIM BMAOM
NPMBOAC HA MOGOM NPOU3BOACTBE A0 M3OOPETEHWS SNEKTPOABKraTENS
6nina naposas mawuHa. OHA KPYTMRA BAN CO WKMBAMM, OT KOTOPBIX
Wwnu pemeHHsle nepeaayu Ha crarky. Ceroans aaxe TpyaHo cebe npea-
CTABMTL TAKOM LeX C BECKOHEYHBIMU PEMEHHBIMKU NEPEAAHAMM.

C nosieneruem snekTpoABUraTeneit HOMETUNNUCH ABQ MYTH PA3BUTHS.
Mepsuit — 3aMeHa eanHOro BONLLWOTrO U MOLWHOTO ABMIOTENS (nopoaoﬁ
MaWuHb), paboTaswero Ha TpaHcmuccnio. U BTOPOW MyTh — CTPO-
WTENLCTBO ¥ NMPUMEHEHWNE MHAMBUAYQNbHBIX ABUFATENEN, MANbIX W BoMb-
WKX, B 3ABUCUMOCTH OT OBCNYXMBAEMbBIX MEXAHU3MOB.

[MPOMBIWNEHHUKM BO BCEM MMPE CpA3Yy MOHAM MPEUMYLLECTRA
SHGKTPMHECKOQ SHeprim no CPABHEHUIO C NAPOCHUAOBLIMU YCTAHOBKAMMU.
A NOHUMOEM AU Mbl €€ CEerofHs TaK Xe HarnsgHo?

Tonkko npegcroebte: Ansa obecnedenms cpeaneit mowroctn 8 200 000 kBr,
KOKOBYIO CETOAHA NErko BAET IHEPreTMyeckuit 6ok, cocToawmit u3 oa-
HOTO KOT/IA, OAHOM Typ6MHol U OQHOTO 3MEKTPOreHepPAaTopd, Ham npu-
wnoce 6bl yCTaHOBMTL B koTenbHoi ctanumn 300 cpelHux nopossix

koTnoe konua XIX sexa u 10 rpomogHeniunx, NSsraoLiMx nOPLIHAMMA
NAPOBbIX MOLLIMH.



Mepeble BNOK-CTAHLMM NPEAHAZHAYANMCE UCKTIOUNTENEHO A8 NMUTA-
HUS  oceeTUTenbHeix Npubopos. OpHAKO YCTPONCTBO LEHTPARbHBIX
3NEKTPOCTARLMMU € NOCNEAYIOWMM PACTIPEAENEHUEM SHEPTUM YKE JAO
OCHOBAHME ANS CO3AAHWA MPOMBILISEHHOTO 3NEKTPONPUBOAC.

Yxe nepsbie onbiThl MPUMEHEHWS SNEKTPORBUIATENEN B CUCTEME TPYN-
NOBbIX NPUBOACE CYLIECTBEHHO M3MEHMIU CUTYALUMIO HO NPOU3BOACTBE.
He HyxHbl cTanu cobcTBeHHbIE TMAPO- M TENNOBbIE CTARUMM C BOAAHLIMM
KONECaMM M NApoBLIMM KOTRAOMK. [loporoctosiime M HEHOZEXHbIE pe-
MEHHbIE MEPEAaYn 3aMEHMITUCE SNEKTPUHECKUMM NPOBOAAMM, XOTS Mpw
rPYNMNOBOM 3AEKTPOMNPUBOAE BHELWHWA BMA LEXA U3MEHWUNCS MATO.

B konue XIX Beka cpean CTOPOHHUKOB TPYNMNOBOrO M MHOMBMAYQSb-
HOro MpnBoaoB Huin0 Hemano cnopos. OpHU cuuTanU, YTo Nepexon
K MnbIM MHAMBUAYASbHBIM ABUIATENSM YCIOXHMUT NPOU3BOACTBO W NPO-
AYKLMS CTOHET COOTRETCTBEHHO aopoxe. [lpyrue HactamBanm HQ yMeHs-
WeHWM NOTEPb NPU MEXAHUUECKUX NEPERAUAX, HO HE3ABUCUMOCTH PA3-
melleHus 0bopyLOBAHUS OT LEHTPANLHOTO PACTIPEAENEHMS, HA NOBbILIE-
HUK BE30NACHOCTU 1 OBLLEN KyNbTypbl NPOM3BOACTEY, A CAEAOBATENLHO,
U HO NOBLILIEHWM MNPOM3BOAMTENEHOCTH Tpyad. [Toutn 4etBepTbh Beka
LWNKU 3TH NPENUPATENLCTBA, NOKA MHAMBWAYANbLHBIA MPUBOA He nobeaun
NONHOCTHIO.

B 50—60-e rogsl XX cToneTs B crcTeMax ynpasneHWs NPUBOAOM
CTanu NpUMEHATbCS NONYNPOBOAHMKOBsE npubopsl. Hosas cunosas
3MEKTPOHMKA CYLLECTBEHHO NOBNMANA HO MHOTUE OBNACTU TEXHMKM, B TOM
YUCNE W HO CXeMbl NUTAHUA U ynpasnewus anektponpusopa. Ocoben-
HO 6OMbWYIO PONb ChIfPUNM MOWHBIE TUpUCTOpLl. Oln noasonunu or-
KA3aThCA OT POMO3AKMUX M HEHAAEXHBIX PTYTHEIX BbINPAMUTENER M Th-
PATPOHOS.

TupatpoHamu [oT rpedeckoro «aseps unu «sxoa» — thyra u (3nek)Tpon)
HO3bIBANMUCH MOHHBbIE an60pbl Thewlero paspsga (C XONOOHbIM KATO-
ﬂ,OM] WU HECOMOCTOATENBHOFO ,D,erBOrO pG3pﬂ,QO [C nOAOrpeBHbIM KQa-
TOJ:LOM) " ynpcBnﬂ)OLuMMM CeTkammn. THpGTpOHbI Tnewuwero p03pﬂn0
NpUMEHANUCE B KA4eCTBE pene, a TMpAaTpOHb! LYyrosoro pOBpﬂﬂ,O — B KO-
yecTae ynpaanﬂemux BEHTHUNEN.

B konue XX cTonetms TMpatpoHbl Buiiv BEITECHEHBI NONYNPOBOAHNKOBbI-
MU TVIpMCTOpCMH, BRINONHAKOLWMMHKN TE XKe ¢yHKuMM.

OaHa M3 BOXHENWMX 304404 B NPOEKTUPOBAHUM M CO3LAHUM SNek-
Tponpmsoaa — ero cunosoe ynpasneHue. B 90-x ropax XX eeka psig
dUPM BBINYCTUAN CUNOBBIE TPAH3MCTOPLI HO HEMBICIMMEIE, KA3AROCH
661, Toku cunoi go 600 A npu Hanpsxenusix po 1200 B. 31u npubops
NO3BONUAK CO3LATh HOBble YNPABASIOME CXEMbI U YCTPOMCTBA ANS pe-
ryTMPYEMOTro NPUBOAA.

CoBpeMeHHEII PETYNIMPYEMbIIA 3NEKPONPUBOL — CROXHAS KOMNNEKC-
HOS CUCTEMO, KOTOPASA SIBMAETCH OCHOBHbIM MOCTABLUAKOM MEXAHMYE-



CKOW 3HEpPrMn Ans BOMbWMHCTBA ArPEraToB, CBA3AHHBIX C ABUXEHMEM.
EamHbif cunoBoi KaHan, cocToawmii n3 pa3Horo poaa npeobpasosare-
neit 3HePrum, TECHO CNNeTeH C UHAOPMALMOHHBIM KAHANOM, B KOTOPBIA
BXOOAT BCEBO3MOXHBIE M3MEPUTENBHLIE M YNPABASIOWME YCTPOWCTBA.
[1anason NpUMEHeHWH COBPEMEHHOTO 3NEKTPOMNPUBOAA HEOMNSAHO
WWPOK: OT annapaTa Ans UCKYCCTBEHHOTO ABIXAHMS WM [0 TMIGHTCKOro
PONBIAHIa WNK LIAraroLLero 3kCkasaTopa.

Mo nporHosam cneumanucTos, 8 byaywem nopasnsioliee HonbLMH-
CTBO perynmpyemsix 3MEKTPOnpuBoAos byaer paborats HO NepemeH-
Hom Toke. Jlnwb npumepro 15% ocTaHeTcs Ha OO NOCTORHHOTO TOKA
u okono 10% sanmyT rugponpusoasl. Hy u 7% yctpoiicts octaHetcs 3a
MEXTHUYECKMMU MPUBOLIAMM.



KoHeuHo, no vectu rosops, cnepoBano Hbl NPOAOMXKMTL ONUCAHME,
nobasue B Hero pacckassl 06 nsobpetenun Tenerpada, TenedoHa
1 paano, Be3 KOTOPLIX He MBICIUTCH COBPEMEHHASs XuW3Hb. Ho Toraa no-
Tpeboeanu Gl PACCKA30B TENEBUAEHUE U NA3EPHAR TEXHMKA, NONYNPO-
BOGHWKOBbIE MPUOOPLI, MHTErPAmbHBIE CXEMbI U KOMMLIOTEPDI, MPOMbIL-
NEHHAS 3NEKTPOHMKA, COBPEMEHHOS CBETOTEXHMKA, 3NEKTPOU3MEPH-
TENbHBIE NPUBOPLI M 3neKTpoTeXHUHecKne maTepuranst... CMCOK MOXHO
6eino 6bl, HaBepHoe, eule M NpogoNkuTs. Ho BCnomMHUM He3zabseHHoro
Koabmy [NpyTkosa: «Henbas o6bars HeobbaTHoe». Tak v B aaHHOM cny-
Yae. DNeKTPMHECTBO NPOYHO BOLINO B HALY XM3Hb, CO34ANO HOBYIO Lin-
Bunuaaumio. M TpyaHo, aaxe HesoamoxHo cebe npeactasuTs, YTo elle
nontopa Beka Ha3af sce bbino coscem WHaue. Beas Hauano anektpo-
TEXHUYECKOH NpombiluneHHocTH, npumepHo B 40-x rogax XIX seka, Bui-
no BecbMa ckpomHbiM. [Toxanyit, ¢ passutuem Tenerpadm HaMETUNCS
HEKOTOPbIM CNPOC HA NeKTPONPUBOPLI. 3aTEM MOLYHbIA TONYOK HOBOM
OTPACAM AANO 3NeKTPUYECcKOe OCBeLeHMue. 13 MeXaHUYeCKOoMH NPOMbiLLI-
NEHHOCTH NOCTEMNEHHO CTANA BLIAENSTHCS OTPACb, KOTOPAs 3QHWMA-
NACL U3TOTOBJIEHAEM B OCHOBHOM 3N1EKTPONPUOOPOB U 3NEKTPOMALLMH.
B koHue XIX cTonetvs BO3HUKNA 3AEKTPOXMMMS, NEPBLIE YCNEXM OLLYTHU-
nM cosgatenu snektponpueofa. beina pewena npobnema nepenaun
3MEKTPUHECKON SHEPIUU Ha BonbluMe PacCTOAHuS, BBeaeH & obuxog ne-
PEMEHHBIR TOK... DNEKTPOTEXHMKA LiarHyna oT sonsToBa ctonba Ao
LEHTPANBHBIX MEKTPOCTARLMM U OT NEPBEIX MATHUTOSNEKTPUHECKMX MO-
WHH K CEPbE3HbIM TEHEPATOPAM W TypbOreHepaTopam MnepemeHHoro
TpexdasHoro Toka.

Yro xgeT Hac ganbwe? [MbiTaTbes NPEACKa3aTh NyTh PA3BUTUS HAYKM
U TexHWkM — 3aHsTe HebnaropapHoe. [leACTBUTENBHOCTL, KK NPABK-
no, onepexaet GaHTasmo. HayuHo-TexHU4ECKMIA Nporpecc npoaonxa-
eT HabupaTb ckopocTb. Ho ckonb A0ArO 3TO NPOAAUTCS U K YEMY NPUBE-
AeT xoTs Bbl 30 BPEMS XW3HM OLHOTO MOKOJEHMWs, CKA3QTh TPYAHO.
CNUWKOM MHOTO HEM3BECTHBIX B CMCTEME YPABHEHMM, OMMUCHIBAIOLIMX
XU3Hb obecTsa.

Mpasaa, ecTb 1 0AHO He3bibiemMoe NPABMUNO, APEBHEE, KAK CAM Ye-
flOBEK, W CMPABEANMBOE HA BCE BPEMS HAWErO CYLLECTBOBAHMS: XMTb
M TBOPWTb HAAJO TaK, YTOBLI pe3ynbTaT Bbin BO 611Aro, a He B8O BPeA APY-
TUM oM. TONBKO TOTAA MMEHA TOKMX TBOPLOB, kKak [mnebept, Jlomo-
HOCOB, 1 MHOTUX APYMX, O KOM Bbl MPOYUTANM B STOM KHWUrE, OCTAHYTCS
XMTb B MAMATH NOTOMKOB.
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